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Ig —  MMMYHOT00YIUH



IPEJUCIOBYE

Mup nepexusaer nepuon GYpHOro pa3BUTHS €CTECTBEH-
HbIX HayK, B TOM yucile MeJUUWHBL. B Hacrosiliee Bpems
6e3 3HaHMSI OCHOB MOJIEKYJSIDHOM GHOJIOTMH, TeHETHKH,
reHeTHYeCKON MHXEHEPUU, MUKPOOUOJOTHH, HMMYHOJIO-
MU U OMOTEXHOJIOTMHM HeJb3Sl PACCYMTHIBATL HA IOATO-
TOBKY IDAMOTHOrO Bpaya Ji060ro npodusss WK APYroro
MeIHUUHCKOoro paboTHuka. MeauiMHckass MUKpoOHOIOo-
IS ¥ UMMYHOJIOTHSI TECHO CBSI3aHBI CO BCEMW MEINULIMH-
CKMMHM JUCLUMIUIMHAMH, YEMY CIIOCOOCTBOBAIU JOCTUXE-
HUSL B MHGEKIHOHHOW M HeMH(EKLMOHHON NaTOJIOTHH,
Mpoucuiequie Bo BTopoil mnoysioBuHe XX B. U3 wectn
npo6JieM 31paBOOXpaHEHHsI, NMOCTABJIEHHbBIX Iepe] Meau-
UUHOK B mociegHee AecsituwierHe XX B. (arepockiiepo3s,
OHKoOJIOrHYecKue 00Jie3HH, BHpYCHble WHbEKUHH, nua-
6er, ankoronusMm, BHUY-undgekuusa), Hu ogHa mnpobie-
Ma He MOXeT OBIThb pelieHa 0e3 y4yacTUss MHUKpoOHOJIO-
ros U UMMyHoJoroB. Ha coBpeMeHHOM 3Tale HU3MEHM-
JIUCh 33Ja4U U MeTonbl MUKpOOHMONOrMH M MMMYHOJIO-
FUH.

Hosblil, 60siee BbICOKMIT HayYHO-METOAMYECKUH Yypo-
BEHb MMUKPOOHOJOTUM MU UMMYHOJIOIMU TMO3BOJSET Hapsi-
oy ¢ TpaluLUMOHHBIMHU 3amayaMu O6opbObl ¢ MHGEKIMOH-
HbIMU 3a0o0JIeBAHUSIMM pellaTh BaxXHeHIIue MpodiaeMbl
30pAaBOOXPAHECHHUSI — JIeYEHHE CEPAEYHO-COCYIHUCThIX 3a-
6osieBaHMil, 3710KaYeCTBEHHBIX HOBOOOpa3oBaHMiA, mepe-
CaJKy OpraHoB M TKaHEM.

Ha ocHoBe MukpobGuosorud M uMMyHoJOrMU chop-
MHUPOBAJIMCh HOBbIE HAMPABJIEHUS] — 3KOJOTUYECKAST MUK-
pobuosiorusi ¥ UMMYHOJIOTUSI, UMMYHOIATOJIOTUS, TeHe-
TUYECKas UHXEHepHsi, OMOTEXHOJIOIHA, KOTOpPble OKa3bi-
BalOT CUJIbHOE BJIMSIHME HA pasBUTHE MeIULIMHBL B Lie-



JIOM, TaK KaK HEOTAEIHMbI OT COCTOSHHMS U YCJIOBHit cy-
ILIeCTBOBAHUS 4YeJIOBEKA.

Bo3spacTalouiasi poib MUKpOOHOJIOTHH M MMMYHOJIOTHH
B M3yYEeHWHU STHOJIOTMM U IMATOreHe3a, MOBBHILIEHUU 3¢-
beXTHUBHOCTH AMAFHOCTHKH, JIeYeHUS M TpodHIaKTUKH
HHGPEKIMOHHBIX U HeHHbeKIMOHHBIX GojesHeil Tpebyer
MOBBILIEHUSI YPOBHS TpENOAaBaHUS STUX AUCLMILIMH Ha
BceX (akyapTeTax MEOJULIMHCKHX BY30B, B TOM YMCJIE Ha
dapmauebTuyeckom ¢akynprete. B Oynyileit gearenpHoc-
TH Bpayeil ¥ NpoBU3OPOB HeoOXOAUMB!I 3HAHHUSI BOIIPOCOB
o01leit ¥ CaHUTapHOI MMKpPOOMOJIOrMM, KIMHMYECKOH M
dapmaneBTHYECKOT MUKPOOHOJIOTHH ¢ MMMYHOJIOTHEH, 2
TakXe 4acTHOW MHUKpoOuosoruu. Bymymime Bpay M mpo-
BHU30p JOJXHBI XOPOLIO OPUEHTUPOBATHCA TAKXE B IPO-
OeMax COBpeMEHHON OMOTEXHOJOrMM, 3HATh OCOOEHHOC-
TH MPUMEHEHUs] OMOTEeXHOJIOTMYECKUX METULIMHCKHUX Tpe-
naparoB (B YaCTHOCTH, UMMYHOLIUTOKHHOB, peryJsiTOPHbIX
MENTUAOB U IPYruX 3HAOTEHHBIX NPUPOIHBIX JI€KAPCTBEH-
HBIX BEILIECTB).

[TepBoe u3maHue yyeOHMKA ObUIO MpeAHA3HAYEHO VIS
cTyneHToB (papMaLeBTUYECKUX MHCTUTYTOB M apMalies-
THYeckuX akyIbTeToB MEIMLMHCKUX BY30B. Bropoe
M3gaHue Y4YyeOHMKA [JOMOJHEHO M CKOPPEKTUPOBAHO C
yYE€TOM TOCIEOHUX JOCTUXKEHUI MHUKpOOMONOIUUM U UM-
MYHOJIOTHMU U MOXET CIYyXUThb YYEOHBIM nocobueM
IUISi CTYHEHTOB BCeX (paKy/JIbTETOB MEIULIMHCKUX BY-
30B, @ TAKXE€ MpernoJaBaTe/ied KoJUIEIKEA U OPYTHUX Yu-
pexJeHU Mo MOATOTOBKE CPEXHEro 3BeHa MENUUMHCKUX
pabOTHHKOB.

Y4eOHMK HamMcaH Ipyrinoit aBropos Kadenpbl MUKpO-
GuosiorMn ¢ BuUpycosorMeit U uMMyHosorueir Mockosc-
Kot MeguuuHckoit akagemMuu uM. U. M. CeuenoBa, ume-
IOLKX OMBIT NpPenojaBaHusi MUKPOOMOJOrMM U UMMYHO-
JIOTUM Ha jeyeOHOM, MeIuKo-TpodHIakTHiYecKoM U dap-
MaleBTHYecKOM akynpreTax, akynpreTe MoJAroroBKU Ha-
YYHBIX M TMEAarorHyeckKuX KaJapoB, a Takke Ha dakynabre-
Te BbICHIEro CECTpUHCcKoOro obpasopaHusi. B coctaB aBTOp-
CKOro KOJUIEKTHBa, KpoMe akagemnka PAMH npodecco-
pa A. A. BopobreBa, npodeccopa A. C. brikoBa, IOLEH-
tos E. Il. [Tawikosa, A. M. PeibakoBoii, BouuM IMpo-



deccop C. A Iparsun (riaBel 8, 14, pasmenst 9.8,
11.1, 13.1.7) n pouent H.T. Oxepensesa (rnasa 7, pas-
nener 10.1, 11.1). Bonbuyio nonp3y B MOAroTOBKE y4ye6-
HUKA U ero TeXHHYeckoM odopMJIEHUH O0Ka3alu COTpyI-
HUKK Kadeapbl, KOTOPbIM aBTOpbI MPUHOCAT Onaromap-
HOCTbD.

ABTOpBI MIOHUMAIOT, YTO YYeOHUK HE JIMUIEH HEJOCTAaT-
KOB, M 3apaHee NpU3HATENIbHbl YUTATENSIM 332 BCE KPUTH-
Yeckue 3aMevaHusl.



O6buwan mukpodbuonorus

Fnapa 1

MUKPOBUOJIONUA U EE PASBUTUE

OO0man XapakTepHCTHKa MHKpOOpPraHusmoB. brocdepa 3aceneHa orpoM-
HBIM YHCJIOM XMBBIX cyliecTB. OJHM M3 HHUX COCTABISIOT MaKpOMHp,
apyrue — MUKpoMup. K MakpoMupy OTHOCATCS XHBOTHBIE, MTHLI,
pacTeHMsi, HACEKOMbIE U ApYrue BUIHMbI€ HEBOOPYXEHHBIM TJIa30M
CYLIECTBA; MUKPOMUPY NPUHAMJIEXAT He BUIUMbIE HEBOODYXECHHBIM
rfa3oM MeJbYaifiiie XHBbIE CYIIeCTBa, MUMEIOLUMEe KaK pacTUTeNlb-
HOe, TAK M XHUBOTHOE MPOMCXOXIEHHe; 3TO IIaBHBIM 00pa3oM Oak-
Tepuu, rpubel, npocteiiiine U Bupychl. [1o OpHMEHTHPOBOYHBIM IOA-
cuetaM, B Onocdepe oburtaer He MeHee 10 OGakTepuii, a YMC/IO BU-
pYCOB, NPOCTEHIIUX He MOIIAeTcs YYeTy.

MuKpoopraHu3Mbl B 3aBUCHMOCTU OT MOJIEKYJISPHO-OUOIOrHyec-
KOi OpraHM3alMM TMOApa3feNsiioT Ha IMPOKAPUOTOB U 3YKapHOTOB.
[MpokapuoTsl (oT rpey. karyon — siApo) — OOsiIepHBIE NPOCTEii-
LIMe OJHOKIETOUYHBIE (POPMBI XH3HH, He UMeIolue siepHOH MeMO-
paHbl ¥ BBICOKOOPTaHM30BAaHHBIX OpraHe. DTO OakTepuu, B TOM
yuclie aKTUHOMULIETHI M CHHe-3esieHble Bogopocau. K sykapuoTtam,
UMeloIUM O(QOPMIIEHHOE SIp0 Y BBHICOKOOPraHW30BaHHbBIE OpraHes-
JIbl, OTHOCAITCS OAHOKJIETOYHBE U MHOTOK/IETOYHbIE OpPraHU3Mbl —
npocreifluye, rpubbi, Bogopocan (KpoMe cuHe-3eneHbix). ITpokapu-
OTHl M 3YKApHMOTHI MMEIOT ollpelie/leHHOe CTpoeHue, GOPMBl XU3He-
IESITeNbHOCTH U HaxogsaTcss B OMOLEHOTHYecKOM (OT rpedy. bios —
Xu3Hb K koinos — oOU[MiT) OTHOLUEHUH C IPYTUMH XHUBBIMH Cy-
LecTBaMH, a TaKXe HexuBoil nmpupomoil. Kak rnpoxapuoTtsl, Tak U
SYKApHOTBl COCTOSIT U3 CTPYKTYP, O0OecredyuBaloluX WX XHU3HEHHbIE
MpoLECcChl, HampaBleHHbie HAa BBDKWUBAHME M Pa3sMHOXEHME.

Ocoboe MecTo cpeau MUKpOOPIraHU3MOB 3aHHUMAIOT BUPYCHl (OT
JIaT. Virus — s§0) — Mesjbyaiiline W MpocTedliine GOpMbl XHU3HH,
CTOSIL[HE HA IpaHU MeXIy XMBBIM M HEXHBBIM, HECIOCOOHbBIE XHUThb
M pasMHOXAaTbCSl BHE XWBOTHOH, pPacTUTENIbHOW MM WHON KIIETKU.
B cocras Bupycos Bxomaar HyxienHoBble kucioTel (JHK wim PHK),
Genku, depMmenTol. Ellle Gomee NMPOCTO YCTPOEHBI MPUOHBI — «HH-
(bexuMOHHBIE» OEJIKOBbiE YacTHLIbI, JHIIEHHbIE TeéHeTHYECKOro Ma-
Tepuana, T.e. HYKJI€MHOBOI KUCJIOTHI.



Bupychl U TIPHOHBI SIBISAIOTCH OGMHraTHBIMHM (00s3aTeIbHBIMM)
BHYTPUKJICTOYHBIMH Mapa3utaMyu. I1pokapHoThl, KaK MpaBuiio, pas-
MHOXaIOTC BHE KJIETKH, OJIHAKO MOTYT ABIATHCA (DaKy/JIbTaTHUBHDI-
MH BHYTPHKJICTOUHBIMHU I1apa3UTaMH; TOJBKO HEKOTOphIe M3 Gakre-
pUil (DUKKETCHH, XJIAMMIMH) SIBISIOTCH OOGIMraTHBIMH BHYTpHKJIE-
TOYHEIMM NMapa3sUTaMH. DYKapHOTH! YCTPOEHBl 3HAYUTENIBHO CII0XHEE,
yeM NpoKapuoThl. O6 3TOM MOXHO CYIHUTb MO 00BEMY reHoMa, T.c.
YHUCy TEHOB, COCTABNAMOILUX MEHETUYECKUI anmnapar KieTkKd. Y syka-
pUOTOB ero o6beM B JECATKM M COTHHU pa3 Goiblle, YEM y IpoKa-
pHotoB. Tak, ec/ii y BUPYCOB O0OBEM TeHOMA COCTOMT IIPUMEPHO W3
10—100 reHos, y 6akrepuit — u3 1000—5000 reHoB, To y mpocTeii-
mx — u3 10 000 reHoB M Gojee. PazMepbl OTAENBHBIX MIPEACTABUTE-
xeil Mukpomupa Kojebmwores ot 0,01—0,4 MM, win 10—400 nMm
(BupycHt), no 10 Mkm M Gonee (GakrepuH, rpHObI, MpocTeiiline).

MuKpoopraHu3MEl UIPalOT OFPOMHYIO POJIb B MIPUPOLE M XH3HU
yenoBeka. OHM 00ecneyMuBaloT KpYroBopoT BEIECTB U SHEPTHHU B
NpUpole, IUIoJopoaue MOoYB, NMOAACpXAaHHE T'a30BOT0 COCTABA aTMOC-
depbl ¥ IPYrUX NMPUPOAHBLIX NPOLECCOB.

INoxapasiollee GONBIIMHCTBO MHUKPOOPraHW3MOB Oe3BpelHO A
YeJIOBEKA, 2 MHOTHE M3 HHUX TMoJIe3Hbl. B YacTHOCTH, MUKPOOPraHus-
MBI, HACEJSIOIIME KOXY U CIM3UCThIE 000JIOUYKH, XKeNTyIOUHO-KULeY-
HBIif ¥ YpOTEHHUTAIbHbIN TPAKTHl, COCTABJISIOT 3KOJOTHYECKOE eIUH-
CTBO C OpPraHM3MOM YeJIOBEKA M TIOAJEPXHUBAIOT MOCTOSHCTBO HEKO-
TOPBIX MPOLECCOB €r0 XHU3HEAEATENbHOCTH (HA03KoJorus). MHorue
MHKPOOPTaHH3MBI HCIOJB3YIOTCS YEJIOBEKOM IpU IMOJYYEHHH XM3-
HEHHO HeoOXOIMMBIX MPOAYKTOB U MAaTEpHAJIOB.

MHKpoOpraHU3Mbl, KOTOpPble HE OKAa3bIBAIOT HEGJIaronpUsiTHHIX
BJIMSHUI HA OpraHHM3M YeJOBeKa M He BBI3EIBAIOT y Hero 3aGoJieBa-
HHH, Ha3bIBAIOT HEMATOTEHHBIMH, WIM canpodurtamMu (oT
rpey. sapros — THWIol ¥ phyton — pacreHue), T.e. MUTAOLIMMHUCSH
OpPraHMYeCKHMMH BEIIECTBAMM OT OTMepLUMX opraHu3MoB. OIHaKo uMe-
©TCA TpyNNa MHUKPOOpPTaHHW3MOB, BBI3BIBAIOLIMX Y YeJIOBEKA pa3IMy-
Hele 3a6osieBaHUs, NATOJIOTHYECKHE MPOLECChl. DTH MUKPOOPTaHH3-
MBIl Ha3bIBAIOT MAaTOTEHHBIMU (OT rpey. pathos —-60Jie3Hb); OHU
XHMBYT M IIMTAIOTCA 3a CYeT opraHuyeckux cyberparos. Konuuectso
MAaTOreHHBIX MHKPOOPraHM3MoB orpoMHo — Gosiee 3000 Bumos (Gak-
TepuM, BHUpYCHI, TpubH), U3 HuXx Gonee 1000 cocTaBnsOT BUPYCHI.
[Tpu COOTBETCTBYIOIIMX YCJIOBHAX, MIABHBIM 06pa3oM CHIXEHHUM CO-
MPOTHBJISIEMOCTH OpraHM3Ma, canpodHTHl MOTYT BbI3BIBaTh GOJIE3HH,
T.e. BeCTH ceOsi KaK maroreHHbie MHUKpPOOpraHHM3Mbl. Takue MHUKpoop-
raHU3Mbl HAa3bIBAIOT YCJOBHO-MATOTCHHBIMH.

MukpoopraHu3Mbpl M3yyaeT HaykKa, KoTopas IOJyydIa Ha3BaHUE
MUKpOOHOJIOTHH.

3azaun H ueaM MUKpoSHOJOMM. MUKpo6Hosorust (OT rped. micros —
Manblit, bios — XH3Hb, logos — yuyeHMe) — Hayka, HU3yyalouas
CTpOEHME, XH3HEAEATEIHbHOCTh M IKOJIOTHIO MUKpPOOPraHM3MOB —
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MeJbyaifliiX GOPM XU3HM PACTUTENBHOTO MJIM XWBOTHOIO MPOMUC-
XOXIOEHUSA, He BUAMMBIX HEBOOPYXEHHBIM rja3oM. MHUKpoOHOJ0rHs
U3yyaer Bcex MpeacTaBuTeNeil MukpoMmupa (6akTtepuu, rpubbl, mpo-
creiilne, supycol). [To cBoeil cyTu MukpoGHosorus ssasercss 6uo-
JIOTHYecKOi (yHNaMEeHTAIbHOW Haykoii. [Insg usyyeHuss MUKpoopra-
HM3MOB OHa MCIIONIb3YET METOABl APYIMX HayK, Mpexpae Bcero ¢u-
3MKH, GMONIOTMH, GUOOPraHUYECKOH XUMHHM, MOJIEKYJISAPHOI 6uoio-
TMH, TEHETUKHU, LUTOJOTMH, MUMMyHosoruu. Kak u Bcsikas Hayka,
MHMKpOGHOJIOTHS MoApa3jessieTcss Ha oblIyio M YacTHylo. O61uas MUK-
poGHOJIOrUsT U3y4yaeT 3aKOHOMEPHOCTH CTPOEHUS H XU3HEAESTEIb-
HOCTH MHKPOOPraHM3MOB Ha BCEX YPOBHSIX — MOJIEKYJISPDHOM, Kile-
TOYHOM, TOMYJSIUMOHHOM; T€HETUKY U B3aMMOOTHOIUEHUS MX C OK-
pyxaiowei cpegoii. IlpenMeToM u3yyenus 4acTHOMH MUKpPOGHOIOrUH
SIBJIAIOTCSl OTHEJIbHbIE MPEACTABUTENM MUKPOMHpA B 3aBUCHMOCTH OT
NPOABMIEHUS W BAUSHMA UX Ha OKPYXAIOLIYIO Cpely, XWBYIO IpPH-
pody, B TOM 4uciae uesnoseka. K yacTHpIM pasmenam MUKpoGHoJIO-
TMM OTHOCATCS: MEOULIMHCKASI, BETepUHapHas, CEeJIbCKOXO3AiCTBEH-
Hasi, TeXHUYecKas (pa3fen OMOTEXHOJIOrMM), MOpcKasi, KocMHYecKas
MUKpobHosorus.

MezanumnHckass MUKpOOGHONOTHSI M3YYaeT IMaTOTeHHBbIE TSI YeJio-
BE€Ka MUKPOOpPraHM3Mbl: GaKTepuu, BHUpYCHI, rpuObl, NpocCTeitHiye.
B 3aBMCHMOCTH OT MPUPOLBI U3yYaeMBbIX MMATOTEHHBIX MUKPOOPTaHM3-
MOB MeIMLIMHCKas MUKpOOUOIOrusl JeNuTcsi Ha 6aKTepHOJIOTHIO, BHU-
PYCOJIOTHIO, MMKOJIOTHIO, MpoTo3ooyioruio. Kaxmass U3 atux aucuun-
JIMH paccMarpuyBaeT CJEAYIOL1e BOIMPOCHI:

® wMopdonornio U GU3MOIOTHIO, T.€. OCYLIECTBASET MUKPOCKONMYeC-
KHE W Apyrue BHIbI UCCJICHOBAHUI, M3y4aeT OOMEH BEIIECTB, MU-
TaHUe, ObIXaHWe, YCJIOBUS pocTa U Pa3sMHOXEHMS, FEHETUYECKHUE
0co0eHHOCTH MAaTOTeHHBIX MUKPOOPTaHU3MOB;

® pojib MUKPOOPraHM3MOB B 3THOJIOTMM M TATOreHe3e MHEEKIMOH-
HbIX OOJIe3HE;

® OCHOBHbIC KJIMHHUYECKUE MpPOSBIEHUs W paclpOCTPaHEHHOCTh Bbi-
3pIBaeMbiX 3abosieBaHMUIA;

® creuudHryeckylo ZMarHOCTHKY, NMPOQUIAKTUKY U JieueHHe UHpek-
LIMOHHBIX BOJIe3HE;

® SKOJIOFMI0O MaTOreHHbIX MMKpPOOPTaHHM3MOB.

K MeguuuHckol MHMKpOGHONIOTMHM OTHOCAT TakKXe CaHUTapHYIO,
KJIMHUYECKYI0 U dapMalleBTHYECKYI0 MUKPOOUOJIOTHIO.

CaHuTtapHasi MMKpobHoJjioruss M3yuyaeT MUKpocdopy OKpyXaio-
uie cpelnbl, B3aMMOOTHOLUEHUE MHUKPOQJIOPH C OPraHU3IMOM,
BJIMSIHUE MUKPOQIOpPbl U NPOLYKTOB €€ XH3HEHAesATeJbHOCTM Ha
COCTOSIHME 3[0pOBbsS YeJIOBeKa, pa3pabaTbiBaCT MEPOIPUATHUS, TIpe-
Aynpexnamiwue HeGIaronpusiTHoe BO3JeHCTBUE MUKPOOPraHU3MOB
Ha yejloBeka.

B LieHTpe BHMMaHUS KIMHMYECKO MUKPOOHOJIOTMM — POJIb YC-
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JIOBHO-TIATOTE€HHBIX MMKpPOOPTaHM3MOB B BO3HMKHOBEHHH 3aboJieBa-
HMI{ YesloBeKa, AMAarHocTMkKa U mnpodpHIaKTUKa 3THX OosesHei.

(MapmaiieBTHYECKAsE MMKPOOUOJIOrHsI McCleayeT UHQEKIMOHHbBIE
00/1e3HH JIeKAPCTBEHHBIX PACTEHWI, NMOpUY JIEKAPCTBEHHBIX PacTeHMI
M ChIpbsl TOJ LeiicTBUEM MHUKPOOPTaHW3MOB, 0OCEMEHEHHOCTD JieKap-
CTBEHHBIX CPEICTB B MpOLIECCE NMPUTOTORJICHHUS, a TAKXKE FOTOBBIX Je-
KapcTBEHHBIX opM, MeToJbl aCENTHUKM U AHTHUCENTHKH, Ae3UHEeK-
MU [IPH TIPOM3BOJICTBE JIEKAPCTBEHHBIX MpPENapaToB, TEXHOJOTHIO
MTOJIYYEHUST MUKPOOMOJIOTHYECKHX M MMMYHOJIOTHYECKHX JTMAarHOCTH-
YecKHUX, MpoPUIaKTHYECKUX U JIe4eOHBIX Mpernaparos.

BeTtepuHapHasi MUKpOOHOJIOrMsl M3y4yaeT Te€ XK€ BOMPOCHI, YTO M
MeIUILMHCKAsT MUKPOOHOJIOTHS, HO TNMPUMEHMUTEIBHO K MHMKpOOpra-
HU3MaM, BBbI3bIBAIOUIUM OOJIE3HH >XHBOTHBIX.

Mukpodiopa MoYBbl, pacTUTEJBHOTO MHpA, BAUSHUE €e HA ILUIO-
JIOpOJIME, COCTAB MOYBbI, MH(PEKLHMOHHBIe 3a00JICBAHUS pPAacTEeHUH U
T.A. HaXoOsATCS B HEHTpe BHHUMAaHHSA CEJIbCKOXO3SIHCTBEHHOM MHMKpO-
OuoorHH.

Mopckas ¥ KkocMHyecKass MHUKPOOHOJIOTHS M3YYaeT COOTBETCTBEHHO
MHUKpodJIOpy MOpeif U BOJIOEMOB U KOCMHUYECKOTO [pOCTPAHCTBA M
IpYruX TUIaHeT.

TexHuueckass MUKpOOGHOJIOTHS, ABIAIOIIASACS YacTblO OMOTEXHOJIO-
ruM, paspabaTbiBaeT TEXHOJIOTHIO TOJYYeHHS U3 MUKPOOpPraHHU3MOB
pa3sHooOpa3HbIX MPOAYKTOB JUISI HAPOJHOro XO3SHCTBA M MeJULIMHBI
(aHTUOMOTHKM, BakUMHBI, (epMeHTbi, Oenku, BUTaMHHBI). OcHOBa
COBpEMEHHOM OGMOTEXHOJIOTUM — TEeHETHYECKass MHXEHEepPHs.

MHoroyMcieHHblE OTKPBITHSI B 006/1aCTH MUKpPOOMOJIOTUH, U3yye-
HHE B3aMMOOTHOLUEGHHWI MeXAy Makpo- U MHUKpOOpraHHM3mMamu BO
BTopoii mososuHe XIX B. crniocoGeTBoBaNiM Havany OypHoOro passM-
THS UMMYHOJOTrMM. BHavuale MMMYyHOJIOTHSI paccMaTpuBaIach Kak
HayKa o HeBOCIIPMMMYMBOCTH OpraHu3Ma K MHQEeKIHOHHBIM Goses-
HsIM. B Hacrosilee BpeMsi oHa cTaja oOlleMeIHLIMHCKOH 1 ob1iebu-
0JIOTHYECKOI HayKoi. JJoka3aHo, YTO MMMYHHast CHCTEMA CJIYXMT JJid
3alIMTEl OpraHM3Ma He TOJBKO OT MHMKPOOHBIX areHToB, HO MU OT
JIIOOBIX TEHETHYECKH UYYXKEpOMHBIX OpraHM3MYy BELUECTB C LEJBIO CO-
XpaHEHWs IOCTOSAHCTBA BHYTPEHHEH cpelbl OpraHusma, T.€. TOMeo-
cTasa.

UMMyHoJI0rHs SBASIETCSl OCHOBOM [isl pa3paboTku J1abopaTOpHBIX
METO/IOB [MAarHOCTHMKHM, NPOdMIAKTUKHY U JIeUeHUs] HMHGEKLHOHHBIX
M MHOTMX HeuHpeKIMOHHbIX Gosie3Hel, a Takxe pa3paboTKh UMMY-
HOOMOJIOTHYECKUX TpenapaTtoB (BakKLMH, UMMYHOIIOOYJIMHOB, UMMY-
HOMOAYJISITOPOB, a//IEPreHoB, AMAarHOCTHYECKUX TMpenaparos). Paspa-
6OTKO# ¥ MPOU3BOACTBOM HMMYHOOHOJIOTMYECKHX NPENapaToB 3aHM-
MaeTcsi MMMYHOOMOTEXHOJIOIUSA — CaMOCTOSITEJIbHBII pasesl UMMY-
Hosjoruu. CoBpeMeHHas MeguMUMHCKass MHKpPOOMOJIOrMSI U UMMYHO-
JIOTHS HOCTUINIM GOJIBIIMX YCITIEXOB U MIPAIOT OFPOMHYIO poOJib B AH-
arHocTuke, MpoduiakTuKe U JeyeHUH WHGEeKLMOHHBIX U MHOTHX He-
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MHPEKIHOHHBIX Goye3Hei, CBSI3aHHBIX C HAapylUEHHEM WMMYHHOI
cUCTeMBI (OHKONOrMYyecKue, ayTOMMMYHHbIE Gone3HH, TpaHCIUIaHTa-
LML OpPraHOB M TKaHeil U Hp.).

Hcropus passurda MuxpoOHosormu. Mukpo6uonorus npouuna aiu-
TEJIbHBIA MYTb Pa3BUTHA, UCYUCASIOIIMACA MHOTMMHM ThICSYEETHSA-
MU. Yxe B V—VI ThicayeneTdu 10 H.3. YeJOBEK MOJb30BAICS IUIOAA-
MH [€SITeIbHOCTM MHUKpOOPraHM3MOB, He 3Hasl 00 MX CYIECTBOBA-
HUU. BuHomenue, xjeGonevyeHue, ChIpOMENTHE, BbIIEAKA KOX — He
4TO UHOE, KaK JIpolecchl, IPOXOASIIIME C y4acTHEM MUKpPOOPraHHU3-
MoB. Toraa xe, B APEBHOCTH, YYeHbIE MU MBICIHUTENN NMpPELMONATAIH,
4TO MHOTHE GOJIE3HM BbI3BIBAIOTCS KAKMMU-TO MMOCTOPOHHUMM He-
BUAUMbBIMU NTPUYMHAMM, UMEIOIIMMH XHUBYIO Tipupoay. CremoBaTelib-
HO, MUKpPOOMOJIOTUsl 3apoiuiiach 3aJ0jiro A0 Haieil 3pbl. B cBoem
pa3BUTUM OHA Mpollla HECKOJbKO 3TaNoB, HE CTOJNbKO CBSI3aHHBIX
XPOHOJIOTHYECKH, CKONIBKO OGYCNOBAEHHBIX OCHOBHBIMM JOCTHXEHMU-
SIMU U OTKPBITUSMM.

WUcropuio pa3BUTHS MUKpPOGUOJIOTMH MOXHO pPa3fejuTh Ha IAThb
3TafoB: 3BPUCTUYECKUNA, MOp(ONOrnyecKmit, Pu3HoNOrHYecKuii, UM-
MYHOJIOTUYECKUIA U MOJEKYNSIPHO-TEHETUYECKHM.

Dppuctuyeckuit nepuon (IV—III thicauenetue mo H.3. —
XVI B. H.3.) cBA3aH cKopee ¢ JIOTMMECKUMH U METOAUYECKUMH MpH-
e€MaMH HaxoXIEeHHUS UCTHHBI, T.€. PBPUCTHKON, yeM ¢ KaKMMU-JIHGO
3KCMEpUMEHTAMHM M JOKazaTelibcTBaMU. MBICAUTENH TOro BpEMEHU
(F'unnokpar, pUMcKUit nmucarenb BappoH W Ap.) BeICKa3bIBAIX Mpe-
MOJIOXEHUS O MNMpupole 3apa3Hbix OGone3Hel, MUa3Max, MENKHUX He-
BMAMMBIX XXUBOTHBIX. DTH NMpeICcTaBieHUs! OblIU chOPMYITUPOBAHDI B
CTPOIHYIO THITOTE3Y CMYCTSi MHOTHE CTONETUSI B COYMHEHUSIX WTalb-
siHckoro Bpava Jl. ®pakacropo (1478—1553), Bbicka3aBlIEro UIEK O
XMBOM KOHTaruu (contagium vivum), KOTOpPbiii BbI3bIBA€T OOJIE3HM.
IMpu 3TOM Kaxnast Gone3Hb BbI3BIBAETCSI CBOUM KoHTaruem. Jhist mpe-
JOXpaHEHMs oT Gosie3Heil UM ObUIM peKOMEHIOBaHbl HU3onasiuusl 6onb-
HOro, KapaHTHH, HOWEHHE MacoK, oOpaboTka MNMpEeIMETOB YKCYCOM.
Takum o6pasom, J. @pakacropo 6bl1 OIHUM HU3 OCHOBOMOJOXHH-
KOB 3MUAEMUOJOTHH, T. €. HayKK O MIpUYMHAX, YCIOBHUSIX U MEXaHU3-
Max ¢opMHUpoBaHusi 3aboneBaHuit U crocobax MX APOPUNAKTUKH.

OIHaKo 0Ka3aTeNbCTBO CYLIECTBOBAHUS HEBUAUMBIX BO30OymuTe-
Jieit GoNie3He cTano BO3MOXHBLIM JTociie M300peTeHusT MUKpOCKOIIa.

[Ipuoputer B OTKPBITUM MHUKPOOPraHM3IMOB MPUHALIECKUT
roN/IaHACKOMY HaTypalucTy-nobutento AHtoHHo JleBeHryKy (1632—
1723). Toproseu nonotHom A. JleBeHryK yBiaekaicsl ULTU(OBAaHUEM
CTEKOJ K [OBeJ 3TO MCKYCCTBO AO COBEPLIEHCTBA, CKOHCTPYHPOBaB
MUKpPOCKOMN, MO3BOJIMBIUHII yBeJIUUMBATD pAaCCMAaTpUBacMbie IMpeaMe-
T B 300 pa3. U3yyast nom MUKpOCKOIMOM pa3iMyHble 0OBEKTHI (I10X-
IEBYIO BOMY, HACTOU, 3yOHo# HajleT, KpOBb, MCMpa)XKHEHHUs, crep-
my), A. JleBeHryk Habnwogan MelbYaillluuX «KWBOTHBIX», KOTOPBIX OH
HasBajl «aHUMajbKyjalocaMu». CBoM HabGnwoneHHUst A. JIeBeHIyK pery-
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nApHO coobwan B JIOHTOHCKOE
KopoJieBcKoe o6uiecTeo, a B
1695 r. 06061 B kHure «Taii-
HBI [IPUPOOBI, OTKPHIThIE AHTO-
HueM JleeHrykom». Takum o6-
pa3oM, C H300peTeHHMEM MMKpO-
ckona A.JleBeHrykoM HauMHaeT-
CSl CJICOYIOLIMIA 3Tan B Pa3BUTHH
MHMKpPOOHOJIOTHMH, IMOJYYHBLINIA
Ha3BaHHe Mop(dOoJIOrHYecKoro.

Otkpeitiie A. JleseHryka mpu-
BJIEKJIO OlPOMHO€ BHUMAaHUe
CMEeLUATHCTOB, Y Hero MOosBU-
JIUCb MHOIOYMCIEHHbIE YUYEHUKH
1 nocnenosarend. OoHako ocra-
BaJIMCb HESICHBIMU BOIPOCHI O
MOABJICHUN MHKPOOPraHM3MOB,
YCJIOBHUSIX MX XM3HM, IMpegHa3Ha-
YEeHUH, Yy4YaCTUHU B BO3HMKHOBE-
Huu Gone3Hei yenoBeka. Ha atu
BOTPOCHl BMOCHEACTBUM ObUIU
OAaHBl YETKUE OTBETHI B MCC/ENO-
BAHMSIX MHOTHX YYEHBIX.

XoTs nosiefieHue OONE3HEH M CBA3BIBANIOCH C TEMEPhb YXKE OTKPbI-
TBIMM MWKPOOpPraHM3MaMH, OJHAKO HEOOXOAWMbl ObUIH [MPSMBIE AO-
KazarteibcTBa. M OHM OBUTU MONYyYEeHBbl PYCCKUM BpayoM-3MHAEMHO-
qorom M. CamoitnouuyeM (1744—1805). Utobbl moKazaTb, YTO 4Yyma
BBI3LIBAETCSI OCODBIM BO3OyauTE/IEM, OH 3apa3usl cebs oTaenseMbiM
O6yboHa GosbHOro 4yymoif yejioeka M 3abonen uyymoit. K cyacteio,
[. CamoiinioBry octaiicst XuB. BriocneactsBum repordeckue OMbITH MO
CcaMO3apaXeHUI0 IS NoKa3aTeNbCTBA 3apa3HOCTH TOrO WM MHOTro
MUKpoopraHusma rposeiau pycckue spauu I'. H. Muux n O. O. Mo-
yytKoBcKuit, M. U. MeuHukoB u ap.

Borpoc o crnocofe MosARNEHUS] U PAZMHOXEHUS MUKPOOPraHU3-
MOB ObLT pellleH B Crope ¢ TNOCMOINCTBOBABIUEH TOrga Teopueit ca-
mo3apoxiaeHusi. HecMoTpsi Ha To 4To MTANbAHCKME ydyeHsld JI.Cnan-
naHuaHu B cepeauue XVIII B. HaGmiogan nog MUKpPOCKOIMOM Jefe-
Hue OaKTepHii, MHEHHE O TOM, YTO OHH CaM03apOXAawTcs (BO3HHM-
KAaIOT W3 THUWJIU, TPA3X W T.J1.), He ObLIO onpoBeprHyro. Dto 6bLIO
chenaHo Beyaolmmest dpanuysckum ydeHsiM Jlyu IMacrepom (1822—
1895), KOTOpHIA B OCTPOYMHOM, T€HHMAJIbHOM I[10 CBOEIl MNpocTOoTe
OMbITEe MOKAa3ah, 4TO camo3apoxmeHusi He cywectsyeT. JI. [Tactep
MTOMECTUJI CTepUJIbHbII OynboH B Konby, coobuiaBluylocs ¢ aTMoc-
epHBIM BO3AYXOM uepe3 M3OrHYTYIO S-obpasHyio Tpybky. B Takoit,
MO CYLIECTBY OTKpPBITOM, KOOGe OYNbOH IpH AJMTENBHOM CTOSIHUM
OCTaBajCsl TMPO3pavyHbIM, MOTOMY YTO W3OTHYTOCTb TPYOKM HE HaBa-

12



. Macrep (1822—1895) I.U.WUraHorckuit (1864—1920)

Jla BO3MOXHOCTU MWKPOOPTaHW3MaM MPOHUKHYTh C TBUIBIO W3 BO3-
nyxa B KoJjby.

BypHoe passutHe MUKpoOuosiori B XIX B. nmpuBeso K OTKpbI-
THIO BO3OyIMTENEe MHOIMX HMHQEKLUMOHHBIX OoNe3Heit (cubOupckas
f13Ba, yyMma, CTONOHAK, AudTepus, AU3EHTEpuUs, Xojepa, TyOepKy-
Jie3 M ap.).

Hakownewu, B 1892 r. pycckuit 6oranuk I.U.Meanosckuit (1864—
1920) oTKpbLT BUpYChbl — MpeLCTaBUTENEl LiapcTBa vira. OTH XHBbIe
CylecTBA MPOXOAWJIHM 4epe3 (pUIBTPBI, 3agepXKHBalollde DaKTepHH,
W 1o3ToMy ObUIM Ha3BaHbl (MJIBTPYIOLLMMHMCS BUpycamu. BHavaie
ObLT OTKPBIT BMPYC, BbI3bIBalOILMI 3abosieBaHMe Tabaka, U3BECTHOE
noJ HasBaHueM «TabavyHasi Mo3auKa», 3aTeM Bupyc swypa [Jleddpnep
®., Opowr IT., 1897], xentoit nuxopamku [Punm VY., 1901] u MHo-
rue apyruc Bupychl. OfHAKO YBMICTb BUPYCHBIC YACTHLIbI CTAJIO BO3-
MOXHBIM TOJIBKO TOCJIe M300peTeHHsT 3/IeKTPOHHOIO MHKPOCKOMA, TaK
KaK B CBETOBBIE MHUKPOCKOIbI BUPYChI He BUIHBI. K HacTosiieMy Bpe-
MEHM UapcTBO BUpYcoB (vira) HacuutbiBaeT go 1000 GonesHeTBop-
HBIX BMIOB BHpYcoB. ToJIbKO 3a rociiefHee BpeMsl OTKPHIT psii HO-
BhIX BUPYCORB, B TOM uuciie Bupyc, Bei3bBawowmit CITHU. Hecowm-
HEHHO, YTO [MEPHOMA OTKPbITHI HOBBIX BHUpPYcOB M Gakrepuid GymeT
MPOLOJIKATHCS.

OTKpbITHE HOBBIX MUKPOOPraHU3MOB COIPOBOXIANOCH M3YyYeHH-
€M HE TOJIbKO MX CTPOEHMSl, HO W XHU3HelesiTelbHOCTH. [loaToMy
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XIX B., 0cobeHHO €ro BTOpYIO TOJOBMHY, NPUHATO Ha3biBaTh U -
3UOJIOTHYECKHMM MEPUOJOM B Pa3BUTUM MHKpOOHOJOrMU. DTOT
3Tan cBsA3aH ¢ uMMmeHeM JI. [Tactepa, KoOTOpBIit €TaJl OCHOBOMOJNIOX-
HHMKOM MEAMUMHCKON MMKpPOOMONIOTMHM, a TaKXe HMMYHONOMMHM M
6uorexHosoruu. PasHocroponHe oOpa3oBaHHBIN, GlecTIILIMIA 3KCTe-
puMeHTarop, 4wieH @PpaHiysckoit akameMMH HayK U Dpaniysckoit
meauuuHcekoi akagemum, JI. Ilactep caenman psin BHOAIOIIMXCS OT-
KpbITHH. 3a KOpoTKMi nmepuon ¢ 1857 mo 1885 r. oH gokasan, yro
6poxeHue (MOJOYHOKHMCIOE, CIMPTOBOE, YKCYCHOKMCIIOE) He SIBJS-
€TCS XMMHYECKHUM TIPOLIECCOM, A €ro BbI3BIBAIOT MMKPOOPTaHU3MBL;
ONMpOBEpr' TEOPHIO CaMO3apOXIEHHS; OTKPbUI SIBleHHE aHa3po6HO-
33, T.€. BO3MOXHOCTb XHU3HM MUKPOOPraHHU3MOB B OTCYTCTBUE KMC-
Jlopofa; 3aJloXHUJI OCHOBbBI Ie3MH(}EKLUMH, aCeNTUKH U aHTUCENTH-
KM; OTKpbUI croco® MpenoxpaHeHHsi OT HH(peKLUMOHHBIX 6ose3Heit
C MOMOLIBID BaKLIMHALIWH.

Muorue otkpbitisa JI. [Tactepa npuHecaH 4enoBEYECTBY OrpoM-
HyI0 MMpakTHYecKylo moub3y. Ilyrem nporpeBaHus (nacrepusauuu)
ObL1M mobexaeHbl G0JIE3HH MUBA U BMHA, MOJOYHOKHUCIBIX MPOdYK-
TOB, BbI3bIBAEMbIE MUKPOOPTaHU3IMAMM; [UIs MPEeaYNpeXAeHHUST THOIA-
HBIX OCJIOXHEHMH paH BBelJeHa aHTHcenTuka [JIucrep M., 1867]; Ha
ocxHoBe npuHuunos JI. [lacrepa paspaboraHpl MHOrMe BaKUMHBI [UIs
60pBEOBI ¢ MHGPEKUMOHHBIMU GOJIE3HSIMHU.

OnHako 3HayeHHe Tpynos JI. [lacrepa BBIXOAMT Aaneko 3a paMKu
TOJIbKO 3THUX MpakTHYeckux goctuxeHuit. JI. Tlacrep BbiBEn MHKpO-
6HOJIOTHIO U MMMYHOJIOTMIO HA MPUHLIUIIMAIBHO HOBBIE IMO3HLIMH,
MOKAa3aJl pojib MUKPOOPTaHU3MOB B XM3HH JIIOAEH, SKOHOMHKE, IMpo-
MBIUUIEHHOCTH, MH(PEKLMOHHON MATOJOTHH, 3AJOXMUI NMPHHLIMIII,
MO KOTOPBIM PAa3BUBAIOTCS MMUKpPOOMONOTMSI U MMMYHOJIOTHSI U B
Halle BpeMs.

JI. MacTep ObUI, KpOME TOro, BBIIAIOLUMMCS YUYHMTEJIEM W OpraHu-
3atopom HaykH. [lacrepoBckuit HHCTUTYT B [lapuxe, OCHOBaHHBIH B
1888 r. Ha HaponHble CpeiCcTBa, O CHUX IOpP SIBISIETCS OAHUM U3 Be-
OyLIMX HAYYHBIX yupeXaeHuii Mupa. He ciyyaitHo BUpyc UMMYyHo[e-
duumra yenoseka (BUY) otkphiT yuyeHbiM sToro uHcrutyta JI. MoH-
TaHbe (ONHOBpeMeHHO C amepHkaHueM P.['amno).

Du3M0NOTHYECKHIT MEpHON B PAa3BUTHM MMKPOOHMONOrMM CBS3aH
TaKkXe ¢ UMeHeM HeMeLKoro yyeHoro Pobepra Koxa, koropomy mnpu-
HAIUIEXHT pa3paboTKa METONOB MOJIYYEHHs YUCTBIX KYIbTyp GakTepHit,
OKpackH GakTepuil Npyu MHUKpocKomuH, mUKpodotorpapuu. MssectHa
Takxe copMynuposaHHasi P. Koxom Tpuama Koxa, kotopo#t mo cux
Mop NOJb3YIOTCS MPU YCTAHOBJIEHMHM BO3OYIUTENST GOJE3HM.

PaGorsbi JI. I[TacTepa Mo BakKUMHALMK OTKpbUIM HOBBIH 3Tan B pas-
BUTHM MMKpPOOMOJIOTMH, IO MpaBy MOJYYMBLIMIA HA3BAHUE UMMY-
HOJIOTMYECKOTO.

[MpuHuUMnN arreHyauuy (ocnabneHus) MUKpOOPTaHU3MOB C IOMO-
LIbIO MAaccaxei yepe3 BOCIIPUMMMYMBOE XHBOTHOE MM NPH BblOEP-
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P. Kox (1843—1910) H. H. Mcunukos (1845—1916)

XUBAHUM MHUKPOOPraHU3MOB B HEOJArompUsATHLIX YCIOBHSX (TeMrie-
patypa, BbicyluuBaHue) nossonaun JI. [Tactepy noiyuuths BakiMHBI
NMpoTHB GelreHcTBa, CUOUPCKOH A3BbI, KYPUHOIl XOJephl; 9TOT MPHH-
LMN JIO HACTOSILIErO BpeMEHMW HMCIOJb3YeTCs TNPU TNPUTOTOBICHUH
pakuuH. Cnenosarensho; JI. Tlactep siBidercss OCHOBOIMOJOXHHKOM
Hay4YHOI MMMYHOJIOTHU, XOTSI U [0 Hero ObUI M3BecTeH MeTol Ipe-
OyNpeXAeHUsT OCMbl MYyTEM 3apaXeHWUs JIIOAEeH KOpOBbEH OCIOMH,
paspaboTaHHblif aHTIUiickuM BpadyoM 3. [IxxeHHepoM. OgHako 3TOT
MeTol He GbLT pacrpocTpaHeH Ha MpodUIAKTHUKY IOpyrux OGone3Hei.

[Tocne paGot JI. Tactepa nosiBUIOCE MHOXECTBO MCCIELOBAHMIA,
B KOTOPBIX MBLITATHCH OOLACHHTL MPHYMHBI M MeXaHH3Mbl hopMHpoO-
BaHMS MMMYHMTETa MMOCJe BaKLMHALMK. Bhimaiouryiocst pojiib B 3TOM
ceirpann pabotbl M. Y. Meunukosa u I1. Opamxa.

I1. Opaux — HeMeUKUi XHUMHK — BBIIBUHYJ TyMOpalibHylO (OT
Jar. humor — XHAKOCTb) TEOPHI0O UMMYHHTeTa. OH CUMTAN, YTO UM-
MYHUTET BO3HMKAET B DPe3yJNETATe OOpAa3oBAHUS B KPOBU AHTUTEN,
KoTopble HedTpanu3sywor si. IloaTeepxneHueM 3ToMy OBUIO OTKpBI-
THe AHTUTOKCHHOB — AaHTUTEN, HEHTPANU3YIOLUUX TOKCHHBI Y XH-
BOTHBIX, KOTOPbIM BBOAMJIM AUGTEPHMAHDBIA MM CTOJOHAYHBIA TOK-
cuH (D. Bepunr, C. Kurasaro). OnHako ucciegoBanust M. U. Meunu-
KoBa (1845—1916) nokasanu, yto Gonbliylo pons B GOpMHpPOBAHHUU
HMMYHUTETA MrpaloT ocobble KIETKHM — MakKpo- ¥ MUKpodaru. Dtu
KJIETKW TMOIOLAIOT U TepeBapuBalOT YYXepooHble YAaCTHLEI, B TOM
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yucne GaxrepuH. MccrnenoBanus M. Y. MeuHukoBa no darouurosy
yOeAUTENbHO ROKAa3aIM, YTO, MOMHUMO [yMOPaJIbHOTO, CYIIECTBYET
KietouHplii MMyHHTeT. U. U. MeyHukoB, Onuxaiflinii MOMOLUHUK
u nocneposarenb JI. [Macrepa, 3acayXeHHO CUMTAeTCS OOQHHUM U3 OC-
HOBOMOJIOXHHKOB HMMYHOJIOTHH. Ero paboThl [MOJIOXHIN Hayalo H3y-
YEeHHUI0O UMMYHOKOMITETEHTHBIX KJIETOK KaK MOpP}OIOTMYECKOi OCHOBBI
UMMYHHOM CHUCTEMBbI, ee eJUHCTBAa M OHOJIOTMYECKOH CYIIHOCTH.

HMMMyHoOTOrHYECKHIT TTepHOI XapaKTepPU3YeTCs] OTKPBITHEM OCHOB-
HBIX peakUUii UMMYHHOH CHCTEMbI Ha I'eHETUYECKH YYXepOgHble Be-
1IecTBa (aHTHIEHbI): aHTUTEN000pa3oBaHHe M (haroLMTO3, THIIEPYYB-
cTBUTeNbHOCTE 3aMemieHHoro THna (I'3T), rHmepuyBCTBHTENBLHOCTD
HeMemieHHoro Tuna (FHT), TosepaHTHOCTh, HUMMYHOJIOTHYECKAS Ma-
Miatb. I'3T u THT — jaBe peakuuu, Jexaiue B OCHOBE a/IepIUH
(ot rpey. allos — Apyroit U ergon — HAeiicTBue), T. €. 6oJe3Hel, Xa-
PAKTEPHU3YIOLIUXCS OMpeReSeHHBIMU KIHHUYECKHMH CHMITTOMaMH
BCJIEACTBME HETUITMYHOM, W3BpPAlIEHHOI peakLMH Ha aHTHreH. Au-
Jiepruyeckie peakliMH MOTyT BO3HMKATb, HAlpUMep, Ha ChIBOPOTOY-
Hble IpernapaTthl, AHTUOMOTHKH, XHUBOTHBIE W PACTHTEJIbHBIE GEJKHM,
IOMAILHIO MbUIb, MyX, WEpPCTh U T.A.

B 1915 r. pycckuit Bpau M. Paiickuii Briepesie HaOMoNAT sIBIEHHS
MMMYHOJIOTHYECKO MaMATH, T.e. OBICTPYIO 3HEPrHYHYyIO BbipabOTKy
aHTHTE] Ha TMOBTOPHOE BBeNE€HHE TOro Xe aHTHreHa. BriocieacTBum
@. BepHet cBsg3an 310 ¢ PopMHUpPOBAaHHEM B OpraHU3Me KJIETOK Ia-
MATH — T-THMPOLMTOB — Mocne MepBUYHOM BCTPEUM C aAHTHUTre-
HOM.

B 1953 r. aHrnuitckuii yueHsnit I1. MenaBap M 4YelICKWil y4YEHBIi
M. lamiex OTKpBUIM SBJIIEHHE TOJEPAHTHOCTH, TEPITMMOCTH, YCTOIA-
YHBOCTH K aHTHIEHY, T.€. COCTOSIHHSA, MPH KOTOPOM HMMYHHAsl CH-
cTeMa He pearMpyeT Ha aHTHreH. ToJepaHTHOCTh K COOCTBEHHBIM aH-
THreHaM ¢opMuUpyeTcsi B SMOPHOHAIBHOM [epuofe, U e MOXHO HC-
KYCCTBEHHO CO31aTh, BBOJSI AHTUI€H BO BpeMsl 3MOPHOHAJIBHOrO
nepHoga aubo cpasy rocje poXAEeHHUS pebeHKa WM >XHBOTHOTO.
SIBreHHe UMMYHOJOTHYECKOI TOJIEPAHTHOCTH MCIOJIB3YETCSl B XMPYp-
MM [IpH pellieHUH MpobiieMbl MepecagkH OpraHoOB M TKAaHEH.

CrenyeT OTMETHTh TaKXe BaXHOCTb OTKPBITHSI B 3TOT MEPHOJ aH-
THIeHOB HOPMaJIbHBIX OPraHOB M TKaHeil yejoBeKa M XHMBOTHBIX [Yu-
cropuy @. A., 1898; Jlanmiureitnep K., 1900] u HHAMBUAYyANBHBIX,
AHTHUTEeHHBIX Pa3IHYMi Yy JIIORE W XHUBOTHBIX. YacTbIM MPU3HAKOM
3THX AHTHUMEHHBIX PA3THYHI ABIAIOTCA WHAWBHAYAIbHbIE TPYIIIBI KPO-
BU y miofeil. OreyecTBeHHBbIN Hcchemosarens JI. A. 3unnbep (1957)
OTKPBIJI AHTHIEHbI 3JI0KAYeCTBEHHBIX OMyXOJEil, YTO SBMJIOCH Haya-
JIOM M3YYEHHUs [POTHBOOIYXOJEBOrO MMMYHHTETA.

B uMMyHoJsiorHyecKtii nmepuos pasBUTHS MHKpPOOHONOrMU ObUT CO-
30aH psAN TeOpUil UMMYHHTeTa: ryMopaibHas teopus Il. Dpnuxa, da-
rouuTtapHas Teopusi M. U. MeuHnKoBa, TeopHss HIMOTHNMYECKHUX B3a-
uMojeicreuit H. Epne, runoduzapHo-runorasaMo-aapeHaiosas Te-
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opust perynsaiuu uMMynureta I1. @. 3npogosckoro u aAp. OmHako Hau-
Gosiee npuemsieMoil 11 OoOBSCHEHMST MHOTHMX SIBJIEHHI H MeXaHM3-
MOB MMMYHUTETA OCTAeTCSl KJIOHAIbHO-CEJIEKLIIHOHHAS TEOpHs, CO-
30aHHasl aBCTPAUTHIICKMM MMMYHosioroM ®. BepHetom (1899—1986).
AmepukaHckuit yyensiit C. TaneraBa paspaboran reHeTHYecKHe ac-
MEKTbl 3TOM TEOPHH.

OcobeHHo OypHOE pa3BUTHE MOJYYHIH MHKPOOMOJIOTHS M MMMY-
HoJlorust B 50—60-e rompl HAalIEro croieTHs. DToMy crocobCTBOBATH
cnenyouwye MpUYUHBL:

® BaxHEHLIMEe OTKPBITHUA B oOJacTM MoJieKyndapHoit OMoJioruu, re-
HETUKH, OMOOPraHHYECKOH XUMHM,

® [OSBJEHHE TAaKMX HOBBIX HAyK, KaK reHeTHYecKass MHXeHepHs,
6uotexHosorusi, UHGopMaTHKa;

® co3zlaHHME HOBBIX METONOB M HAYYHOIf ammapartypbl, MO3BOJISIOLIHMX
rnybxe IMPOHUKATh B TAHbI XHBOIl MMPUPOIDLI.

Takum obpasoM, ¢ 50-Xx rogoB B pa3BMTHH MMKpPOOHONOTMH H
HMMYHOJIOTHH HAyaJici MOJIEKYJNSIPHO-TEeHEeTHYECKU I IepHON,
KOTOpBIf XapakTepu3yeTcs pSAOM IMPUHLIMIHATBHO BAKHBIX HAyYHBIX
HOCTHXEHHIT U OTKphITHIt. K HUM oTHOCATCSA:

A paciiMppoBKa MOJEKYIIPHOM CTPYKTYPBI H MOJIEKYJISPHO-6HOJIO-
r'MYECKOil opraHU3aliMM MHOTHMX BUPYCOB M OakTepHuii; OTKDBITHE MpO-
creiftiiMx ¢opM XH3HH — <«MH(peKUHOHHOro Oejlka» — IpPHOHA;

A pacuiHppoBKa XMMHYECKOTO CTPOEHUSI U XHMHUYECKHH CHHTE3
HEKOTOPBIX aHTUreHoB. Hanpumep, XHMHYECKHIT CHHTE3 JIM30LIM~
ma [Cena M., 1971], nentumoB supyca CITMHda (P. B. Ilerpos,
B. T. UsaHoB u np.);

A OTKpBITHE HOBBIX aHTHUIEHOB, HampuMep omyxojesbix (JI. A. 3unb-
6ep u Ap.), aHTureHos ructocoBMectumoct (HLA-cucrema);

A paciuMpoBKa CTPOEHHS] AHTUTEI-UHMMYHOIIIOOYIUHOB [DOenb-
mau J1., IMoprep P., 1959];

A pa3paboTKa MeToma KyJbTYp >XABOTHBIX M PAaCTHUTEJIbHBIX KJIETOK
M MX BbIpAlliMBaHMs B MPOMBIIIIEHHBIX Macwutabax c 1efblo Mo-
JlydeHHUs] BUPYCHBIX aHTHIEHOB;

A MoJlyyeHHe peKOMOMHAHTHBIX GakTepHil U peKOMOWHAHTHBIX BM-
pycoB. CHHTE3 OTHENbHBIX 'eHOB BUpPYcOB W Oaxrepuii. [lonyde-
HHMe PeKOMOWHAHTHBIX IITAMMOB OakTepuil U BHpPYCOB, COYETAIO-
LIMX CBOWCTBA pOJUTENLCKUX 0coOeil WK MpHOOpeTalolMX HOBbIE
CBOIACTBA,

A cozgaHue rMOpMIOM TyTeM CIMSIHUS MMMYHHbIX B-nmumdouutoB —
MPOAYLEHTOB AaHTUTEN M PAKOBBIX KJIETOK C LEJNBIO MMOJTy4eHHUS
MoHOKIOHaNBHBIX aHTuTen [Kemrep ., Munswreitn L., 1975];

A OTKpHITHE HMMYHOMOOYJISTOPOB — HMMYHOLIMTOKHMHOB (HHTEpJIEHi-
KHHBI, MHTEpGhEPOHBI, MUENONENTUAbl U ApP.) — SHIOFeHHBIX
MPUPOIHBIX PETYJISITOPOB UMMYHHOH CHUCTEMBI H MX MCIOJIb30ORa-
HUe A1l NMpodHIAKTHKY M JICUEHUs1 pa3fIMYHEIX OoJIe3Hei;
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A rmollyyeHHe BakuUMH (BaKiMHa reraTuta B, Maidapud, aHTUreHOB
BHUY u npyrdx aHTHreHOB), OMOJIOTMYECKH AKTHBHBIX MENTUIOB
(MHTepdepOHBI, HHTEPIEHKHHBI, POCTOBbIE (HaKTOPHl U [p.) C I10-
MOLLBI0 METONOB OHOTEXHOJNOTHH M TNPUEMOB I€HETUYECKOW WMH-
XEHEPHUH;

A pa3paboTKa CHMHTETHYECKHX BAKLIMH HA OCHOBE NPMPONHBIX HIIH
CHUHTETMYECKHX AHTUIEHOB M UX (PparMEHTOB, a TAKXKE MCKYCCT-
BEHHOTO HOCHUTE/IS] — anblOBaHTA (MTOMOLIHUKA) — CTHMYJIATOpPA
UMMYHUTETA,;

A {3yyeHHE BPOXIEHHBIX U NMPHOOPETEHHBIX HMMYHOLE(MPHULIMTOB, HX
poIM B HMMYHOMATONIOTHM W pa3paboTka HUMMYHOKOpPPHIUPY-
jollteii Tepanui. OTKpBITHE BUPYCOB, BbI3BIBAIOWHX HMMYHOIE(PH-
LMTBI;

A pa3paboTka MPUHLMIIHAIBHO HOBBIX CIIOCOOOB AMArHOCTVIKH HH-
dexunoHHBIX U HEeMHGPEKUHOHHBIX Oose3Heit (MMMyHOdepMeEHT-
HBbIH, palMOMMMYHHBIA aHaJIM3bl, HMMYHOOIOTTHHT, rHOpHIH3a-
LM HYKJIEMHOBBIX KHCIOT). Co3naHHe Ha OCHOBE 3THX CriocoboB
TECT-CUCTEM Il HHAWKAUMU, HAEHTH(IHKALUH MHKPOOPraHH3MOB,
JHArHOCTHKM HHGEKLMOHHBIX H HeHMH(EKLMOHHBIX GonesHeil (omny-
XOJIH, CEPAEeYHO-COCYIUCThIE, ayTOMMMYHHBIE, 3HIOKPHUHHbBIE H
Ip.), @ TaKXe BBHISIBIEHHSI HApYLUEHHI MPH HEKOTOPBIX COCTOSI-
HUSIX (DepeMeHHOCTh, Nepe/MBaHHe KpOBH, Tepecaigka OpraHoB

H T.O.).

IMepeurcieHsl TONBKO Haubojlee KPYIHBIE JOCTHXEHHUS MOJEKY-
JISIpDHO-T€HETHYECKOro MepHOoAa B Pa3BUTHH MHKPOOHONIOTHH U UM-
MYHOJIOTHH. 3a 3To BpeMs ObUI OTKPBIT psill HOBBIX BHpYCOB (BO30OY-
OUTEM reMopparHyecKuMx Jimxopamok Jlacca, Mauyno; BHpyc, Bbi-
spiatotnit CITHU/1) u Gakrepuii (Bo30ynuTeb GONE3HU JIETHOHEPOB);
CO3JaHbl HOBBIE BaKiiHHHbIE U Ipyrue npoduiaKkTHYecKHe Mperapa-
Thl (BaKUMHBI TIPOTHB KOPH, IOTHOMHENHTA, NAPOTHUTA, KIELIEBOIO
sHuedaanTa, BUPYCHOroO renatuta B, molMaHAaTOKCHHBI NPOTUB CTOJ-
6HsAKA, ra3oBoif raHrpeHnl M GOTyJIM3Ma M nIp.), HOBble QHATHOCTH-
YeCKHe Tpernaparhl.

Bonblloit Bxiag B pa3sBUTHE MHKPOOMOJOTMM W HMMYHOJIOTHH B
aToT nepuon BHechaH 3apybextbie (®. Bepher, JI. Conk, A. CabuH,
I. Cena, I'. Daenpman, P. IMoprep, . Kenep, L. Munbuureitn, H. Ep-
He, C. ToneraBa u Ap.) U oredyecTBeHHble (A. A. CMOpOIHHLEB,
B. II. Tumaxos, I1. ®. 3gponosckmii, JI. A. 3unsbep, B. M. XaaHos,
I'. B. Boirogunkos, 3. B. EpmosnbeBa, M. I1. Yymakos, P. B. Iletpos,
I1. H. KocakoB W ap.) ydYeHBIE.

B Poccuiickoit ®denepaliui cylecTByeT pa3BeTBJ€HHAsI CETh Ha-
YYHO-HCCIeOBATETbCKHX HHCTHTYTOB M IpENNPHATHI 1O MPOU3BOJ-
CTBY AMAarHOCTHYEecKHUX, npodHIaKTHIECKHX W JeyeOHbIX Tpenapa-
toB. B cucreme PAMH wu apyrux BenoMctB ¢GYHKIIMOHHPYIOT KpYH-
Hble HAyYHO-HMCCIeNOBATENbCKME MHCTHUTYThI: IMHUAEMUOJIOTHH H
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Mukpobuosorud uM. H. ®. lamanen, Bupyconorun um. JI. M. Upa-
HOBCKOTO, ITOJIMOMHMENNTA U BUPYCHBIX 3HUedanmuToB um. M. I1. Yy-
MaKOBa, BaKUMH M CbiBOpoTOK MM. M. U. MeuHHKoBa, BHPYCHBIX
npernapaTos U Jp.

FNasa 2

MOP®OJI0OMNA MUKPOOPIrAHN3MOB

2.1. CuctemaTMKa U HOMEHKNaTypa MUKpPOOPraHU3MoB

MHoroyucieHHble MMKpPOOpraHHaMbl (OakTepuH, IpHObI, TpocTeii-
HiMe, BUPYChI) CTPOro CHCTEMAaTH3UPOBaHbI B OMpPEeNE]eHHOM MOpsaKe
MO UX CXOACTBY, Pa3IMYMSAM M B3aHUMOOTHOIUEHHSAM MeXay coboii.
DTUM 3aHHMAeTCcsl CrelLyaNbHas Hayka, Ha3biBaeMas CHCTEMATHKOMN
MHUKPOOpPraHM3MoB. Pazfienn cHCTEMaTHKK, U3YYAIOWMI TPHHLIMITHI
KiaccuHKaLMK, Ha3blBaeTcsl TAKCOHOMMUeEN (OT Iped. taxis — pac-
noJioXeHue, Mmopsifok). TaKkcoH — rpynna OpraHu3MoB, oObeaHHEH-
Hasl Mo olpeaesieHHbIM OMHOPOAHBIM CBOKCTBAM B paMKax TOH WJIM
HHOJ TAKCOHOMMYECKOi KaTeropuu. CaMoil KpYITHON TaKCOHOMHYEC-
KOW KaTeropHeil siBJsieTcsl HapcTBO, OoJjiee METKUMH — MOALAPCTBO,
oTHeN, Kiacc, Mopsiiok, ceMeicTBO, pold, BUI, moaBul ¥ ap. Obpa-
30BaHHEe Ha3BaHM MHKPOOPraHW3MOB perjlaMeHTHpyeTcd MexayHa-
POOHBIM KONIEKCOM HOMEHKJIATYpbl (300JiorHyeckoil, BoTaHUYeCKOH,
HOMEHKJIATYpbl OaKTepHit, BUPYCOB).

B OCHOBY TaKCOHOMMY MHUKPOOPraHHU3MOB MOJIOXEHBI UX MOp(ho-
Jornyeckue, GpH3HOMoruecKkue, 6MOXUMHUYECKHE, MOJIEKYJISApHO-61O0-
JIOTMYECKHUE CBOMCTBA.

OnHO ¥3 OCHOBHBIX TAKCOHOMHYECKUX KaTeropuil siBjisieTcsl BUI
(species) — COBOKYMHOCTh ocobeit, 0ObeNUHEHHBIX MO OJIM3KHUM CBOIi-
CTBaM, HO OTJIMMAIOWMXCA OT APYrMX npeacraButeseit poma. Coso-
KYITHOCTh OMHOPOIHBIX MMKPOOPraHU3MOB, BbIICJIEHHBIX HA MTMTATE/Ib-
Hoil cpefle, XapakKTepusyowascs CXOXHBIMH MOP(dONOTHYECKHMH,
TUHKTOPHANBHBIMU (OTHOLIEHUE K KPACHUTENSIM), KYJbTYPAJIbHBIMH,
GUOXUMHUYECKHMH M aHTUNeHHBIMH CBONCTBAMH, HA3bIBAECTCS YUCTOM
KYJIbTYPO#R.

Yucrast KynpTypa MUKPOOPraHU3MOB, BBIIEJEHHBIX U3 OIMpEReJIeH-
HOMO MCTOYHMKA ¥ OTIMYAIOLINXCA OT JPYrHX NPeACTaBUTENEd BUAA,
HaspiBaeTcsl witamMmoM. Illtamm — OGonee y3koe MOHATHE, YEM BHULI
WK nogBua. BauskuM K wrtamMMy sBIsieTCS MOHSTHE KJIOHA, KJIOH
NpeacTaBiseT COBOKYITHOCTb NTOTOMKOB, BBIPAILEHHBIX U3 €IUHCTBEH-
HOH MHUKPOOHOIl KJIETKH.

JIInst 0603HaYeHUsI HEKOTOPBIX COBOKYMHOCTEH MHKpPOOPraHW3MOB,
OTJIMYAIOLLMXCA MO TEM WM WHBIM CBOMCTBaM, ymotpebisiercsi cycd-
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dukc var (pazHOBMIHOCTb) BMecTO paHee ymotpeOisiBlUerocs type.
[MosToMy MMKpOOpPraHM3Mbl B 3aBUCHMOCTH OT XapaKTepa paaiMuuit
o6o3HavaloT kak Mop¢oBapbl (OTIMYME MO MOPEPONIOTHH), PE3HCTEHC-
Bapbl (OTJMYKe O YCTORYMBOCTH K aHTUOMOTHKaM), cepoBapbl (OTIH-
qyue MO aHTUIreHaM), ¢aroBapbl (OTIMYKME MO YYBCTBUTEJIBHOCTA K Oak-
Tepuocdaram), 61oBapbl (OTIHMYHE MO OHOIOTMYECKUM CBOMCTBAM) M T. I

PeiieHnem MexayHapogHOro komekca IUisi GaKTepHil peKOMEHIOo-
BaHbI ClieAyIOLe TAKCOHOMUYECKUE KAaTeropuu: KJacc, OThel, IMo-
pSIIOK, ceMeiicTBO, pox, BMA. HaszpaHue BHma cOOTBETCTByeT GUHAp-
HOIl HOMEHKJIAType, T. €. COCTOMT M3 HIBYX cjioB. Hampumep, Bo36y-
ouTesb OprolHoro TMda nuuiercs kak Salmonella typhi. IlepBoe cio-
BO — Ha3BaHWE poAa, KOTOpPOE HAayWHAeTCsl C MPOMUCHOU OYyKBBHI,
BTOpOE CJIOBO 0003HAyaeT BUA M IMHILUETCS CO CTPOYHOM OykBbl. Ilpu
MMOBTOPHOM HAIMWCAHWK BMIA POAOBOE HA3BaHME COKpallaercs A0 Ha-
qaabHOW OykBbI, HarmpumMep S. typhi.

IMo xnaccudurkaumy bepmku, GakTepiy COCTABNSIOT LAPCTBO MpO-
KapHoT M Aensitcs Ha 4 otmena: rpaumaukythl (Gracilicutes) — Gak-
TEPHUH C TOHKOH KJIETOYHOH CTEHKOMU, rpaMoTpHLAaTeNbHBIE;, GUpMH-
kytel (Firmicutes) — 6akTepuu ¢ TOJICTON KIETOYHOH CTEHKOM,
rpaMITOJIOXUTeIbHbBIE; TeHepUKYThl (Tenericutes) — GaKTEpHUH «MsIT-
KHe», <«HeXHble» 0e3 pHUrMAHONW KAETOYHOI CTEHKH, BKJIIOYAIOUIHE
MHUKOIUIa3Mbl, MeHI03uKyThl (Mendosicutes), Tak HasbIBaeMble apxe-
GakTepuu, omIMyalolyecs AeeKTHON KIETOYHOM CTEHKOH, 0coGeH-
HoCcTSIMM cTpoeHusi pubocom, mMeMOpaH u pubocomHbix PHK (pPHK).
Takoe nmogpasgeneHue 6akTepuii, aBHbBIM oOpa3oM Mo ocobeHHOC-
TAM CTPOEHMS KJIETOYHOH CTEHKH, COOTBETCTBYET CITOCOOHOCTH OaK-

TPAHUJIMKYTHLIE BAKTEPUU O®HUPMUKYTHBIE BAKTEPUH
(TOHKOCTEHHBIE, FPAMOTPH - (ToncTOCTEHHEIE, rPaM-
UATeNBHEIE) MONOXHUTENBHEIE)
® Kokku L
- [Tanouku —
Qe BuOpHOHLI Bbanpumm o B e Io |
1 2 3
N e KamnmnoBaxcrepayr Kroctpriitl  qu(me  sOmm O
Q™ gy, C rrvipiiit Kopume6axtepnn o—e
A~~~ CTHpOXeTH Mwko6akTeprn e
o  Pukketcuu AXTHHOMMUETE

o X jamMuouu

Puc.2.1. OcHoBHble (HOpMbl TPALMAUKYTHHIX H (DUPMHKYTHBIX GaKTepHii.
| — ueHtpanbHoe, 2 — cy6TEpPMHHANIbHOE, 3 — TepMHHAILHOE PACNIONOKEHHE CIOP.
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TepUH OKpalUMBATbCA B TOT WIM MHOW LIBET MPH OKPACKE IO METO-
ay I'pama*. OgHako 3To He SIBJseTCS TIPaBMJIOM; HallpUMEp, HEKO-
TOpbI€ criopoobpa3syloiide 6aKTEPUM BMECTO OOBIYHOTO TI'PAMIIOJIOXH-
TeJIbBHOrO TUMA OKPAackd KMEIOT FpaMoTpHLUaTe/bHYl0 oKpackKy. ITo-
3TOMY IJIsI TAKCOHOMMM OGakTepuil OoJjiee BaXHoe 3HAYEHWE HMEIOT
0CcOOEHHOCTH CTPOEHHUSI U XMMUYECKOTO COCTaBa KJIETOYHBIX CTEHOK,
a He ToibKo MX oKpacka no I'pamy.

Cpeny rpallMJIMKYTHBIX, T. €. TOHKOCTEHHBIX, MPAMOTPULATEIbHBIX
6akTepHil pa3nuyaroT U3BUTbIE (POPMBI — CIHPOXETHI M CITHPUILIBI,
pasHoOoOpa3Hbie MATOYKOBUIHbIE U 1IAPOBUAHBIE GaKTEPUH, B TOM
YKUC/IE PUKKETCHH U XJIaMMOMH. K (DUPMUKYTHBIM, T.€. TOJCTOCTEH-
HBIM, I'PAMIIOJIOXKHUTENIbHBIM OaKTepUsIM OTHOCAT pasHooOpasHble Ma-
JIOYKOBUIHBIE W LUAPOBURHBIE OAKTEPUH, a Takxke aKTHHOMMLETHI
(BeTBsilIMECST OaKTepUH), CXOXME C HHMH KopHuHebGakTepuu (Oyna-
BOBMIHble OaxkTepuu) U Mukobaktepun (puc. 2.1). IMogpobHee 3TH
dopmbl GaxkTepuit 6yoyT omucaHsl B pasaene 2.2.1.

2.2. CtpykTypa GaKkTepuanbLHOW KneTku

CTpyKTypy 6aKTepUil H3y4alOT C MMOMOIUBIO 3JEKTPOHHOM MHMKpPOCKO-
MUM LIEJIBIX KJIETOK U UX YJIBTPAaTOHKHX cpe3oB. OCHOBHBIMH CTPYK-
TypaMM OGaxkTepuajbHON KJIETKU SIBJSIIOTCS: KJIETO4YHAsl CTeHKa, LU-
TOIIa3MaTHyecKass MeMOpaHa, [IMTOIIa3Ma ¢ BKIIIOYEHUSIMUA U SIpo,
Ha3biBaeMoe HYKJIEOMIOM. BakTepuH MOryT UMeTb U HOMOJHUTEJIb-
Hble CTPYKTYpBI: Karcyay, MUKpPOKAMNCYyNly, CJIW3b, XIyTHKH, GUMO-
pUH, MHIK; HEKOTopbie OakTEpUH CIOCOOHBI 06pa30BBIBATH CIOPHI.

PasMepnl 6akTepnil uaMepsoT B MUKpoMeTpax (MKM). OXHUH MHK-
poMetp paBeH 1000 HaHOoMeTpoB (HM). B HaHOMeTpax W3MEpPSIIOT OT-
IeNbHbie KOMIIOHEHTHI GakTepuii.

KneTouHas creHka — TMpoyHasi, ynpyrasi CTPyKTypa, MpH-
Aaou@as GakTepun onpefeNeHHYI0 GopMy U CHEPXMBAIOLIAS BLICO-
KO€ OCMOTHYecKoe AaBjeHue B KieTke. OHa yyacTByeT B Hpoliecce
HeJIeHUST KJIETKM ¥ TpaHCIopTe MeTaGoJUTOB. Y rpaMIIOJIOXUTENbHBIX
6aKTepMii KJIETOYHass CTEHKAa TOJILIE, YEM y I'paMOTPHULIATE/IbHBIX, JO-
cruras S0 HM ¥ Gosee. B kiieTouHOM CTEHKE IrpaMITO/IoXUTeIbHbIX GaK-
TEPUA COREPXHUTCS HeboJblioe KOJMYECTBO IMOJIMCAXapUOOB, JIMITH-
0B K 6enkoB. Bonbluyo yacte Maccel (40—90 %) KaeToYHoi CTeH-
KM 3TUX OaKTepuil cocTapiseT MENTHIOMNIMKAH (CUMHOHWUMBI Mype-
HH, MYKOMNENTHULI), KOBAJIEHTHO CBSI3aHHBII C TENXOEBBIMM KHCIO-
TamMu (OT rpey. teichos — crenka). B KieTouHoil cTeHKe rpaMoTpulia-
TeJbHbIX GaKTepHii MENTHEOMIMKAHA cogepxutcs MeHble (5—10 %).

* Merog, TipeanoXeHHblit B 1884 T. garckuM yyeHbIM Ch.Gram. B 3aBu-
CHMOCTH OT Pe3yNbTaTOB OKPAacKHW OaKTEpHM AENATCA Ha rpaMIIONOXHTEN b~
Hble (CMHe-(hHONETOBbI LBET) U rpaMoTpuLaTe/bHbie (KpacHBi 1BeT).
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Puc.2.2. CrpoeHHe rpaMnonoxurtenbHoil (a) ¥ rpamorpuuareabHoit (6)
6akrepuii (cxema).

K — kancyna; KC — knetoyHas creHka; HM — HapyxHas memGpana; 1T — nen-

Traornukad; UM — unronnasMarvyeckas Membpana, M — Mesocomsl; P — pu6o-

comsl; B — BomotuH; H — Hywieoun; X — xryruk; [T — muny; I — neperopon-

Ka AejieHust. CTpesIKoil yKa3aHo JejieHHe TpaMoTpHuarebHoi G6aktepuu yTeM obpaso-
BaHUS NEPETIKKY,

TenTuoornykaH npencTaB/ieH MapauleNbHO PACONOXEHHBIMH MoJie-
KyJlaMH TJIMKAHA, COCTOSIIUEro M3 OCTaTKoB N-aueTWINIIOKO3aMHHA
U N-aueTwiMypamMoBOi KHCIOTHI, COEAMHEHHBIX [JTMKO3UIHOM CBSi-
3pio TMNA B (1—>4). [THKaHOBBIE MONEKYIBl CBSI3aHBI MOMEPEIHOM
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MenTHIHON cBA3blo. OTCloga M Ha3BaHHWE 3TOro MOJIMMeEpPa — MEMTH-
JorMKaH. OCHOBY MNENTHAHON CBSI3M COCTaBJISIIOT TETpanenTHIBbI,
cocTosilue M3 4Yepenyrowuxcs L- u D-aMMHOKHCIIOT, Hampumep,
L-anauuH — D-ryraMHHOBasi KMCJIOTa — Me30qHAMHHOMMMMETMHO-
Bas Kuciora — D-ananun. B nmentumoriHKaHe rpaMMmooXHTETbHbIX
GakTepHii BMECTO Me30AMaMHHOIMMMEIHHOBOK KHUCIOThI YacTo cofep-
XUTCA LL-nMaMUHOMMMEIMHOBASA KHCJIOTA HWJIM JIM3HUH. DIeMEHThbI
[JIMKaHa (aueTHITIIOKO3aMHH U alIeTUIIMypamMoBast KUCJIOTa) U aMU-
HOKHCJIOTHI TeTpamnentuaa (MesonHaMHHONMMeNuHoBass M D-riyra-
MHHOBast KHCJIOThI, D-anaHWH) SIBASIIOTCSI OTJIUYUTENBbHOM OcoGeH-
HOCTbIO OaKTepHH, IMOCKOJBKY OTCYTCTBYIOT Y KHBOTHBIX M YeJIOBe-
Ka. Croco6HOCTh rpaMITOJIOXHUTENbHBIX GAKTEPHii NMpH OKpacke Io
['paMy ynepXuBaTh FeHLIMAHOBBIA (PHOJIETOBBI B KOMILIEKCE C ifo-
oM (cuHe-duoneToBasi okpacka OGakKTepHii) CBSI3aHa CO CBOWCTBOM
MHOTOCJIO{HOro MENTHACINIMKAHA B3auMoAeiCTBOBaTh ¢ Kpackoil. O6-
paborka okpaieHHoro no I'pamy Maska GakTepHii CIIMPTOM BBI3bI-
BAET CyXEeHHE MOp B MENTHUIOITIMKaHe M TeM CaMbIM 3aJepXHBaeTr
KpacKy B KieroyHod cteHke. HaobGopoT, rpamoTpHuaTrenbHble 6ak-
TEPHHU MOCJEe BO3AEHUCTBUS CIIUPTOM YTPayMBAIOT KpacHTelb, obecu-
BEYMBAIOTCS U NMpH 06paboTke GYyKCMHOM OKpPalUMBAIOTCSI B KPaCHBI
LIBET BC/IEACTBME MEHBLIEro comepXaHus Mentugoriukada (5—10 %
Macchl KJIETOYHOU CTeHKH).

B cocraB KIeTOUHO! CTEHKH rpaMOTPHLATEbHBIX GakTepHil BXO-
OUT HapyxHas MeMOpaHa (puc. 2.2), CBSI3aHHasi MOCPEACTBOM JIMIIO-
MpPOTEUHA C TMOMEXAUUM cJloeM menTuaoriukaHa. HapyxHasa mem-
6paHa uMMeeT BMI BOJIHOOOpa3HON TPEXCIONHON CTPYKTYPbI, CXOI-
HOW C BHYTpeHHeid MeMOpaHoOil, HAa3bIBaeMOM LIMTOIJIa3MaTHYECKO
MeMOpaHoit. OCHOBHOW KOMIIOHEHT 3THX MeMOpaH — OGHUMOJIeKysp-
HbI# (nBoitHOI) cmoil munumoB. HapyxHast MeMOpaHa sSIBISIETCSI acHM-
METPHYHOI MO3aW4YHOI CTPYKTYpOH, HMpeINCTaBAEHHOW JIMITOMOJUCca-
xapugamH, dochoaunuaaMu 1 GeskaMd. C BHEILIHE CTOPOHBI ee pac-
nonoxeH Jrnononaucaxapun (JITIC), cocrosnumit U3 TpeX KOMITOHEH-
TOB: JUMUga A, 6a3MCHOi 4acTH, MiM spa (OT JaT. core — Kop),
U O-crienMgpHyeckoif LeNMu nojaucaxapuaa, ob6pa3oBaHHOH MOBTOPS-
IOLMMUCA HIAEHTHYHBIMH OJIMTOCAXAapPUAHBIMU IOCHIENO0BATEIBbHOCTS-
MHU. JlunononucaxapH <«3asikopeH» B HapyXHOW MeMOpaHe JIHITH-
JgoM A (puc. 2.3), npHAAOIMM TOKCHYHOCTB JIMIIOMOJIUCAXapHLy,
OTOXIECTBASIEMOMY TMO3TOMY C 3HAOTOKCHHOM. OT nMnuaa A OTXo-
IUT GasucHas qacTb Junononucaxapuaa. Haubonee mocrosiHHON 4a-
CTBIO SIpa JIMMOIOJMCAXapUaa SBJSETCS KETONe30KCHOKTOHOBAs
kuciota. O-crieyuduyeckass Lielb, OTXOAANAA OT AOpa JHUIOMOJH-
caxapuaa, ompejeasieT CEporpyfy, cepoBap (pa3sHOBUAHOCTb GaKTe-
pHii, BbIsIBJIsieMasl C IOMOIIbI0 HMMYHHOI CBIBOPOTKH) OMpelesieH-
Horo tamMMma Gaktepuil. TakuM oOpa3zoM, C TMOHATHEM JHUIOMOJH-
caxapulia CBSI3aHbl MpenactapieHust o6 O-aHTUreHe, MO KOTOPOMY
MOXHO nu(depeHIIMPOBAaTh GaKTEPHUH.
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Puc.2.3. CrpoeHMe KIETOYHON CTEHKM KW LMTOMNA3MATHYECKOW MeMBpaHb!
rpaMOTPULIATENBHBIX GakTepHit (cxema).

J1 — sunug; 11 — npotenH; JINC — nunononucaxapua.

LlirornmasMaTideckas

Benku marpukca HapyxHOit MeMOpaHB! NMPOHH3BIBAIOT €€ TAKHM
obpasoM, yTo MOJNEKylbl Oejnka, Ha3plBaeMbIE TOPUHAMH, OKAMIISI-
10T THAPOGUIbHBIE MOPBI, Yepe3 KOTOPBIE MPOXOMST BOAA M MeEJIKHE
MoJieKybl Maccoit o 7 k. Mexny HapyXHOH M L[MTOIUIa3MaTH4ecC-
KO MeMOpaHaMM HaXOOMTCS MEpUILIa3MaTH4YeCKOe MPOCTPAHCTBO,
WM nepunnasMa, cogepxaias ¢pepmeHTsl. TIpH HapylIeHWH CHHTE-
32 KJIETOYHOIM CTeHKH OakTepuil Mon BIUSHUEM ¢epMEHTA JIM3OLH-
Ma WIH MEeHMLUWUIMHA, 4 TaKXe 3al(MTHHIX ($aKTOpOB OpraHusMa
obpasyloTcsl KNeTKM ¢ M3MEHEHHOH, JacTo IapoBHIHON (opMoii;
MpOTOILIACTEl — OAaKTEPHH, MOJHOCTBIO JIMIIIEHHBIE KJIETOYHOR CTEH-
KH, U ceporutacTel — GAKTEPHH C YACTHYHO COXpaHHBILEHCH KJe-
ToyHoit creHkoil. [locne ymaneHHs MHrHOMTOpPA CHHTE3a KJIETOYHOM
CTEHKH TaKHe H3MEHEHHble OAKTEpHMH MOTYT PEBEPCHpPOBATH, T. €.
MpUOOpPETATh NOJHOLEHHYIO KJIETOUHYIO CTeHKY M BOCCTAHABIMBATh
ucxomHyo dopMy. Baktepuu cheporiacTHOro MWK MpOTOMIACTHOrO
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THIMA, YTPATHBILUHE CMOCOOHOCTH K CHHTE3y MEeNTHAOIIMKAHA MOg
BJIUSIHUEM aHTHOMOTMKOB WIH APYrMX ¢bakKTOpOB MU CITOCOGHBIE K
pasMHOXeHMIo, HasnlBalotcs L-popmamu. L-copmel MoryT Bo3HHUKATh
U B pe3ynbTate MyTtaumii. OHH MpPeaCTaBISIOT cob0il OCMOTHYECKH
YyBCTBUTEJNbHEIE, WAPOBUAHBIE, KOJOOBHOHbIE KJIETKH DPa3NUYHOM
BEJIMYMHBI, B TOM YHMCJIE M MpOXOAsiiMe yepe3 GakTepHaabHble (DHIb-
Tpel. L-cpopMel MoryT obpa3oBelBaTb MHOTUE GakTepHuu — BO3OyIH-
Teau UHGpEKUHOHHBIX Ooe3HEN.

[InTonnazMaTtuyeckass MeMOpaHa sBisgeTcsT TPeXCIOMHONM
CTPYKTYPOI1 M OKpYXaeT HapyXHYIO 4acTb LMTOruiasMel 6akrepuii. 1o
CTPYKTYpE OHa IMOXOXa Ha LIMTOTUIa3MaTHYeCcKyl0 MeMmMOpaHy KJIETOK
SKMBOTHBIX; COCTOMT M3 ABOHHOIO CJIOS JIMITMIOOB, INIaBHBIM 0Opa3oM
(hochOSHITUAOB CO BCTPOEHHBIMH NMOBEPXHOCTHHIMU M MHTETPAIBHBI-
MH OelkaMH, Kak Obl MPOHHU3BIBAIOILMMH HACKBO3b CTPYKTYPY MEM-
OpaHbl. HekoTopble W3 HHMX SIBJISIIOTCS MepMea3aMM, Y4acTBYIOLIMMH
B TpaHcCMopTe BeulecTB. LlMTorutasmMaTuyeckass MeMOpaHa SIBISETCS
IUHAMHUYECKOM CTPYKTYPOMH C IMOABUXHBIMH KOMIIOHEHTAMH, MMO3TOMY
ee MpeJCTABISIOT KaK MOOWIBHYIO, TeKyyylo cTpykTypy. OHa yJyacTByer
B PEryJSiLlUH OCMOTHYECKOIO JABJIEHHs, TPAHCIIOPTE BELLUECTB M SHEp-
reTHYeckoM MeTabonn3Me KIeTKH (3a cyeT (pepMeHTOB LIEMH Mepe-
Hoca 3neKTpoHoB, AT®-a3zsl U ap.).

TIpx M3OBITOYHOM pOCTE MO CPAaBHEHHUIO C POCTOM KIJIETOYHOM
CTEHKH LMTOIUIa3MaTHyeckKass MeMOpaHa oOpa3yeT MHBaruHaThl, T.€.
BIISAYMBAHUS B BHIAE CJIOXHO 3aKpYYeHHBIX MEMOpPaHHBIX CTPYKTYD,
Ha3bIBaEMbIX Me3ocoMaMu. MeHee CJIOXHO 3aKpYyYEHHbIE CTPYKTYDHI
HAa3bIBAIOTCS BHYTPHUUMTOIIA3MATHYECKUMH MeMmbpaHamu. Ponb Meso-
COM M BHYTPHMLIMTOIUIA3MATHYECKHX MeMOpaH 0 KOHLA HE BBISICHE-
Ha. [Tonaralor, 4To OHY Y4YacTBYIOT B Je/IeHHMH KJIETKH, obecrieyu-
Basi 3HEprMEN CHHTE3 KJIETOYHOI CTEHKH, CEKPEeUMH BeELIECTB, CIIO-
poobpa3oBaHuHK, T.€. B MpolieccaX, COMPOBOXIAILUXCA OGosblion
3aTpaTod 3HEPrUH.

HuTtomnasma OakTepuil 3aHHMAaeT OCHOBHOW OOBEM KIIETKH H
COCTOMT M3 pacTBOpUMBIX OenkoB. PubocoMel GakTepuit HMEIOT KO-
appuureHT ceauMentauuu 70 S B oTiIMUME OT pHOOCOM, XapakTep-
HbIX Juisa syKapuoTuueckuX kietok (80 S). IToaTtoMy HekoTophle aH-
TUOMOTHKH, JEACTBHE KOTOPBHIX OCHOBAHO HA IOJABJIEHHH CHHTE3A
6enka myTeM CBsI3bIBAHMS HX ¢ pubocomamu 6akTepHii, He oOKasbl-
BAIOT BJAMSIHUS Ha CHHTe3 Gejika 3YKapHOTHYECKHX KieToK. B uuro-
TU1a3Me HMEIOTCST pasjiMYyHble BKIIOUEHUST — MOJIMcAaXapHiabl, [OJH-
B-MacisiHas Kuciora W noiugocdarel (BomoTHH). OHM HaKarJMBa-
I0TCA TpU M30bITKE [MHMTATENBHBIX BELECTB B OKpYXalolleh cpene H
BBITIOJHSIOT POJIb 3allacCHBIX BEILECTB JUISI MMTAHUS U SHEPrETUYECKHX
nmotpe6HocTeil. 3epHa BOJMIOTHHA BBIABAAIOTCA Y AMdTepHitHON namoy-
KM B BUIE MHTCHCHBHO IPOKpPALUWBAIOLIMXCSH TMONIOCOB KIIETKH.

Hykneoun (obpasosaHue, monoGHoe sIpy) — SKBUBAJIEHT siopa
y Oaxrepuil. Hykneoun pacrosioXXeH B LieHTpPaJIbHOI 30HE GakTepuit

25



B Buae nByHutyartod JHK, 3aMkHyTOM B KOJNBLO M MIOTHO yJo-
XeHHoi Hamomobue kiybka. B ominume ot aykapuoT siipo 6akrepuit
HE MMeeT AHEPHOM 00OJIOYKH, SIIPBIIIKA U OCHOBHBIX GeJIKoB (rMc-
TOHOB). O6bIMHO B GaKTEepHANBbHONH KJIETKE CONEPXMTCS ONHA XPOMO-
coMa, MpeAcTaBlieHHass 3aMKHYToi B Kosbuo monekynoi JHK. Tlpu
HapyHIeHUU HEJeHUs B HEl MoXeT HaXoouTbcid 4 XpPOMOCOMBI U
Gonee.

Hykneoun BbIsIBIISIETCS B CBETOBOM MMKPOCKOIE MMOC/E OKPAacKH
cneuuncdpunyeckumu st JHK Meronamu no ®envreny wim Tumze. Ha
9JIEKTPOHOrpaMMax YJILTPATOHKHUX Cpe30B OakTepuil HYKIEOUI UMEeT
BUIl CBETNbIX 30H ¢ GUOPUIISAPHBIMM, HUTEBUOHBIMM CTPYKTYpamu
OHK.

Kpome Hykneouna, mpencrasieHHOro ogHoi XpOMOCOMOW, B 6ak-
TEPUAIbHOW KJIETKE HMMEIOTCSI BHEXPOMOCOMHbIE (PaKTOpbl Haclex-
CTBEHHOCTH — TUIa3MMIAbI (CM. paspuen 5.2).

HekoTopsle 6akTepuu (MHEBMOKOKKW, KiIeGCHENTbl U 1p.) obpa-
3yIOT KamncyjJy — cIU3UCToe oOpa3oBaHHe, MPOYHO CBS3AHHOE C
KJIETOYHON CTEHKOH, MMEIOLUEEe YETKO OYepuyeHHbie BHELIHWE rpa-
Huupl. Kancyna paaniyuma B MasKax-oTIEYaTKax M3 IaTOJOrHYECKOro
Matepuajia. B uncThIX Kynbrypax GaxTepuii Karcysna obpasyeTcst pexe.
OHa BBISIBJIIETCS MPY CIIEUMATBHBIX METONAX OKPacKM, CO3NAIOLLIUX
HEraTUBHOE KOHTPACTHPOBaHWE BELIECTBA Karcyubl. OGbIYHO Karcy-
JJa COCTOMT M3 MOJIMcaxapuaoB (3IK30MOJIMcaxapyuaoB), MHOLLA IO-
JIMIMENTUAOB, HapuMep Y cubupes3peHHor Gamuiuibl. Kancyna run-
podunbHa, oHa mpensATcTByeT (aroiuToly GakTepuil. MHorue Gak-
TepUH 0o0pasyloT MUKpPOKATCYJy — CIM3UCTOe 0Opa3oBaHHE, BbI-
SIBJISIEMOE TIPU 3JIEKTPOHHOM MHUKpocKomnmuHu. OT Kancynabl Cleayer oT-
JIMYaTh CJIU3b — MYKOMIHBIE 2K3OMOJMCAXapUIAbl, HE HMEIOLLHE
YeTKMX BHELIHWX rpaHull. BakTepHaibHbIe 3K30M0JMCcaXapUabl y4acTBy-
IOT B aAre3uyd (MpWIKIMAHUU K cyOcTpataM), UX ellle Ha3bIBalOT M-
KOKQJTHKCOM.

KpoMme Toro, yto GakTepHalibHble 3K30IMOJHCAXapUIbl CHHTE3M-
pyloTcs GakTepUsiIMM MyTeM CEKpelMH UX KOMIIOHEHTOB, CYLLECTBY-
€T W Jpyroii MexaHW3M HX oOpa3oBaHWS — MpU AEHACTBUM BHEKIIE-
TOYHBIX (PepMEHTOB Ha Aucaxapuibl. B pesysnbrare 3Toro obpasyiorcs
IEeKCTpaHbl u JiesaHbl. Kancysa U ciiu3pb npenoxpaHsoT 6aKTepuu ot
MOBpeXIEHUIt, BBICBIXaHUSI, TaK KAK OHHU TMIPOMHUIBHBI U XOpOLLO
CBSI3bIBAIOT BOIy, MPEMATCTBYIOT HEHUCTBUIO 3ALLUMTHBIX (haKTOPOB Mak-
poopraiuama U Gaktepuodaros.

XryTuku O6aktepuil ompeleNsiioT MX MOABUXHOCTb. XKryTHMKH
MPEACTABRISIOT cO00l TOHKME HUTHU, Oepyluye Hayanio OT LIATOILIa3-
MaTHYeCcKoil MeMOpaHbI; JyIMHA UX Oosblue, YeM InuHa Kietku. Tosn-
LKHA XryTukos 12—20 HM, iMHa — 3—12 MKM. Yuciio XryTHKOB
y GakTepuii pa3MyHbIX BUAOB BapbUpyeT OT OAHOro (MOHOTPHUX) Y XO-
JiepHOro BHOpHUOHA [0 JECATKA U COTEH XXTYTHKOB, OTXOLSLUMX [0 Ie-
pUMeETpY OakTepuM (MEPUTPHUX), Y KHUILEYHOMN MaJloyKH, MpoTes W Ip.
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Puc.2.4. Kuueunas nanouka. BneKTpoHOrpaMma.

I — xrytuku; 2 — BopcHHKH; 3 — F-nunu c¢ ancopBUpoBaHHBIMM CpepHYECKHMH
Gakteprodaramu (npenapat B.C.TiopuHa).

JlopoTpHUxu MMEIOT My4OK XKIYTHMKOB HAa ONHOM U3 KOHLOB KIET-
KU, aM(pUTPUXU — MO OZHOMY XKIYTUKY WJIM MY4YKY XKIYTHKOB Ha
MPOTHBOIMOIOXKHBIX KOHUAX KIeTKH. KIYyTHUKM MPUKpervieHsl K M-
TonjasMaTiyeckoil MeMOpaHe M KJIIETOYHOH CTEHKEe CrelLHaNbHbIMH
nuckamu. Mo XUMHUECKOMY COCTaBY XIYTMKM COCTOSAT M3 Oenka —
cnarejuinHa (ot aurn. flagella — xryTuk), obnanaiouiero aHTUreHHOM
crietrduyHocTbio. CyObenMHULIBI (iare/UIMHa 3aKpY4YeHbI B BUJIE CITH-
panu. XKryTuku BBISIBASIIOT C MOMOLLBIO JNIEKTPOHHON MMKPOCKONHH
rpenapaToB, HarbUIEHHBIX TSDKEJIbIMU MeTamnaMu (puc. 2.4), Wiu B
CBETOBOM MMKpoOcKore mocie obpaboTKy MpenaparoB cliel[HalbHbI-
MM Merolamu (Hampumep, rnocie cepeGpeHHs).

®DumM6pUM ¥ MUNU — HUTEBUIHBIE 06pa3oBaHus (cM. puc. 2.4),
6osee ToHkHe U Koporkue (3—20 Hm=<0,3—10 MKM), UeM KTYTHKH.
DuMOPUK OTXOHAT OT MOBEPXHOCTH KJIETKHM M COCTOAT M3 Oenka,
HasbiBaeMoro nuiMHoM. Cpeau ¢hUMOpUil pa3HOro THITA BBHIIEJSIOT
¢dhuMOpUM, OTBETCTBEHHBIE 34 ANre3uio, T. €. NMpUKperUieHWe OGakre-
pUil K mopaxaemoil kietke (Harpumep, MM | obiero Tuma —
common pili); duMOpHK, OTBETCTBEHHBIE 3a TMHTAaHWE, BOJXHO-COJIE-
BOit 06meH; mosioBble (F-nunu), uau KoHblOrauyoHHele, MWId. [Tuau
o0lero THUMa MHOrOYMCIEHHBI W HOCTUIAKOT HECKOJIBKUX COTEH B
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OIHOI KieTke. TepMUH «IMWIK» TIPUMEHsIeTCs1 yalle sl 06o3Haue-
HHSL 0coObIX (UMOpUIl — TIONOBBIX MUAeH, oOpa3yeMbIX TaK Ha3bl-
BAEMBIMU MYXCKHMM KJIETKAMHU-IOHOPaMH, COAEPXAUIUMUA TPAHCMHC-
cuHbie wiasMunel (F, R, Col); ux konmuecrtso 1—2 Ha kietky. Or-
JIMYUTENIBHOM OCOGEHHOCTBIO TMOJOBBIX TIHIEH SIBJISETCS B3aUMOMAECH-
CTBUE C OCOOBIMM «MYXCKHMH» cepuuecKuMu GakTepuodarammu.

Cnopbl — cBoeobpa3Hasi ¢opMa MOKOSIILUXCS (UPMUKYTHBIX
6akTepHii, T.e. 6aKTepHil C rpaMIIOJOXUTENbHBIM THIIOM CTPOEHMUS
KJIETOYHOH cTeHKU. Criopbl 06pa3yloTcsi TpH HEGIaronpUsATHbIX Yc-
JIOBUSIX CYLLECTBOBAHUSI OAKTEpUi, COMPOBOXIAIOILUXCS BbICYILBA-
HUeM, N1eDULUMTOM MUTATENbHBIX BEILECTB U T. K. [Ipu 3TOM BHYTpM
oniHoO# GakTepuun obpasyercs onHa criopa. [Toatomy obpaszoBaHue criop
CITIOCOOGCTBYET COXPAaHEHHIO BHAA W He SIBAsETCH CIOCO60OM pa3MHO-
XeHMd, Kak y rpubos. Criopoobpasyiouie aspoOHble GakTepuu, y
KOTOPbIX pa3Mep CIOpbl HE MpeBBILLAET AHaMeTpa KJIETKH, Ha3bIBa-
1oTcs H6aunsuiaMu, a cropoodpasyolliue aHa3poOHbIe BaKTepHH, y Ko-
TOPBIX pasMep CHOPbl TMPEBbILUAET JUAMETP KJIETKH U OHU TIO3TOMY
NPUHUMaIOT GopMy BEpeTeHa, Ha3blBAIOTCS KJIOCTPHUIAMAMHU (OT JIaT.
clostridium — BepeTeHO).

Ipouecc criopoo6pa3oBaHUsI TPOXONUT PSII CTANMIA, B TeYeHHE
KOTOPbIX YacTb LMTOIUIA3Mbl U XPOMOCOMA OTIEJSIIOTCS, OKPYXasicCh
UUTOIUIa3MaTuYecko MembpaHoii; o6pa3yeTcsi mpocriopa, 3aTeM ¢op-
MUpYETCsl MHOTOC/IONHAsA TUIOXO NMpoHULaeMasi obonouka. Criopoo6-
pa3oBaHWE COMPOBOXIAETCH WHTEHCHUBHBLIM TMOTPEOJEHHEM IpPOCIIO-
poii, a 3areM dopMupyloLieicss 000J104YKON Cropbl AUMUKOINHOBOM
KUCIOTBl U MOHOB Kanbuus. [locie dopMHpoBaHUS BCEX CTPYKTYp
criopa NMpUoGpeTaeT TEPMOYCTOWYUBOCTb, KOTOPYIO CBSI3BIBAIOT C
HaTUYMEM OWMUKOJIMHATA Kanbuus. CrniopoobpaszoBaHue, ¢opMma U
pacriojioXeHle criop B KIeTKe (BEereTaTUBHOM) SBJISIIOTCSI BUIOBBIM
CBOMCTBOM OakTepuii, 4TO MO3BOJSET OTIMYATh WX ApPYr OT Hpyra.
®opMa criop MoxeT ObiTh OBaJIbHOW, LUIAPOBUIHOMN; PACIONOXEHUE
B KJIETKE TEPMHHAJbHOE — HAa KOHLE MajJo4yku (BO3OyOUTENb CTON-
6HsKa), cybTepMHHAIbHOE — OJIMXe K KOHIY Majo4KH (Bo3OymauTe-
nu OoTyn1u3Ma, rasoBoii raHrpeHbl) W LieHTpanbHoe (CHOUpesi3BeH-
Has Gauuina).

Cneunduyeckue 3JEMEHTHI CIOPHI, BKJIIOYasi MHOTOCIOHHYIO 060-
JIOYKY WM JUMUKOJWHAT KaJblUsl, OOYCIORIMBAIOT €€ CBOWCTBA: OHA
OJITO MOXET COXpaHSITbCSl B MOYBE, HAMpUMep BO3OYIUTENH CUOHp-
CKOW fI3Bbl U CTOJIOHSIKA — HECATKH JieT. B G1aronpusiTHBIX YCJIOBHUSIX
OHM NpPOpaACTalOT, TMPOXONSl TpM CTANWUM: aKTUBALWIO, WHHULHALMIO,
BblpacTaHusA. Ilpu 3ToM M3 OMHOM cropbl oOpasyeTrcsi onHa GakTepusl.
AKTHBaLMsl — TFOTOBHOCTb K TpopacTaHuio. OHa ycKopsieTcsl TIPH Tpo-
rpeBaHuu mipu Temneparype 60—80 °C. MHuuuauus TpopacTaHus
IJTUTCS HECKOJIbKO MHUHYT. BbIpactaHue XxapakrepusyeTcsl ObICTpbIM po-
CTOM, COMNPOBOXZAIOLUUMCSI pa3pylleHHeM OOOJOYKH CIOpbl U BbI-
XOIIOM MpOpPOCTKA. ’
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15 16

Puc.2.5. OcHoBHble $opMbI GakTephii.

Il — cTapu/iOKOKKH; 2 — CTPeNTOKOKKM; 3 — capuvHa; 4 — TOHOKOKKHM; 5 —
NHEBMOKOKKH; 6 — Karncyna NMHeBMOKOKKOB; 7 — KopuHebaxkTepuu mudrepun; 8 —
KJIocTpuaun, 9 — Gaumnnn; 10 — pubpuoHsl; 11 — cnupunnbl;, 12 — TpenoHeMsbl;
13 — OGoppenuu; 14 — nentocnupbi; 15 — akTUHOMMLETHI, 16 — pacronoxeHue
XTYTHKOB: a — MOHOTpUXH, 6 — 50OTPHXU, B — aMPUTPUXH, T — TMEPUTPHUXH.

®opmpl OakTephit. bakTepuu GBIBAIOT LWAPOBUIHBIC, MANIOYKOBUI-
Hble, U3BHUTHIE U BeTBALLUecs (pHc. 2.5).

Kokku — wapoBUaHble KIETKH, KOTOpbIE B 3aBUCHMOCTH OT B3a-
MMHOIO paciloNOXKEHUS NensTcd Ha MUKPOKOKKH, IUILIOKOKKH,
CTPENTOKOKKM, TETPAKOKKH, capLMHbI, CTapUIOKOKKH. MHUKpPOKOK-
KM pacrionaralotcsl B BHIE OTHEJIbHBIX KJETOK; IMIUIOKOKKH, WM
NapHble KOKKH, — MapaMH (ITHEBMOKOKK, NOHOKOKK, MEHUHIOKOKK),
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TaK Kak KJIEeTKH Tociie IeneHusi He pacxonstcsi. ITHEBMOKokk (Bos3-
OynuTeNb MTHEBMOHHUM) MMEET C TMPOTHUBOMOJIOXHBIX CTOPOH JIaHILIe-
TOBUIHYIO ¢(OpMYy, a FOHOKOKK (BO3OYIHUTEIh FOHOPEH) WU MEHUHIO-
KOKK (BO30yZMUTENb 3MUAEMUYECKOr0O MEHMHIUTA) — (dopMy Kodeii-
HBIX 3epeH, OOpallleHHBIX BOrHYTOI MOBEPXHOCTBIO APYr K IpYTY.
CrpenTokoKKH (OT rpey. streptos — LIEMOYKa) — KIIETKHM OKPYIVION
WIH BBITSIHYTOH (DOpMbI, COCTaBNSIIOLIME LEMOYKY BCIAENCTBUE Jejae-
HUS KJIETOK B OIHOI TUIOCKOCTH W COXpPAHEHUsl CBSI3M MeXIY HUMH
B Mecte jgeneHUs. CapUuHbl (OT JaT. sarcina — CBsi3Ka, TIOK) pacno-
Jlaraljotcsl B BUJEe naketoB U3 8 M Oojnee KOKKOB, TaK KaK OHH 00-
pasyloTcs MpH AeleHUH KJIETKU B TpEX B3aUMHO MEpIeHINKYJISPHBIX
obnactsax. Ctadpunokokku (oT rpey. staphyle — BHHOrpanHas rpo3fb)
MPEICTaBIsIOT cOO0M KOKKH, PacllOJOXEHHbIE IPYNIaMu (Trpo3ibsi-
MH) B pe3yJbTaTe NeJeHUs] B Pas3HBIX TUIOCKOCTSX.

IManoykoBuaHbIE GaKTEpUM pa3liMyaloTcs MO pa3mepaM, (opMe
KOHLIOB KJIETKM W B3aMMHOMY DAaclojiOXeHHUIO KieToK. JIimHa Kie-
TOK BapbupyeT oT | mo 8 Mkm, tomumHa — ot 0,5 no 2 Mxm. [la-
JIOUYKM MOTYT ObITh MpaBWIbHON (KHILUEYHas TMajovyka U Jp.) U He-
NpaBWIbHON (KOpHHEGAaKTEPUH U JIp.) (OpMbI, B TOM YHC/IE BETBSI-
LIMecsi, HarnpuMmep akTMHoMmuuUeTbl. Haubonee Menkue najiovykoBWI-
Hble OaKTepUM — PHUKKETCUMU.

KoHIbI Majioyek MOryT ObiTh Kak Obl 0Ope3aHHbIMU (CHOMpes3-
BEHHas Galusia), 3aKpyrJIEeHHBIMU (KHWIIEYHas Majoyka), 3a0CTpeH-
HbIMU (¢y300aKTepud) WIN B BHIE YTOJILLUEHMs], U TOraa Mnaioyka
rnoxoxa Ha 6ynaBy (KopuHebGakTepuu IUdTEepuu).

Cnerka w3orHyThble MaJloOYKW HAa3blBAIOT BUOPHUOHAMHU (Xomep-
Hblii BUOPUOH). BONBIIMHCTBO MaNTOYKOBUAHBIX 6aKTepuil pacriona-
raercs GecriopstIOYHO, TaK Kak [OCHe ACNEHUS! KIETKH pacXOAATCs.
Ecinu nocnie neneHusl KIeTKU OCTAaloTCs CBSI3aHHBIMUA OOLIMMU par-
MEHTAMMW KJIETOYHON CTEHKH W HE pacxoisTcsi, OHU pacrioyararoTcs
rnol yrioM Apyr K Opyry (kopuHebakrepuu AudTepun), obpasyiot
Lernoyky (cubupesi3aBeHHasi 6aunia).

Ussuteie ¢opMbl — cripaieBUAHbIE OaKTEPUH, HArlpUMEpP CIIU-
PHJIBI, MMEIOLIME BUJ LITOMOPOOOPa3HO M3BUTHIX KiIeTOK. K ra-
TOreHHbIM CITMPW/UIAM OTHOCHUTCSI BO3OYAMTENb CONOKY (60JIE3HU YKY-
ca KpbIC), K U3BHTHIM — KaMIMUWJI00aKTephbl, UMEIOLLME M3rUObI, KaK
y KpbUla JIETSAIUEH Yailky; OIU3KM K HUM M Takue OakTepuu, Kak
CMUPOXEThI, UMEIOLINE Psii OTIMYUTEIbHBIX OCOOEHHOCTEH.

CnupoxeTbl — TOHKHE, JJIMHHBIE, U3BUTHIE (CrUpaseBUIHON
¢bopMbl) GakTepuu, OTIMYAIOLIMECS OT CIUPWII TMOXBUXHOCTHIO,
00yCJIOBIEHHO# «CrHOaTEIbHBIMU» M3MEHEHUSIMU KJeTOoK. Criupoxe-
Thl COCTOSIT M3 HapyXHOH MeMOpaHbl (KJIETOUYHOW CTEHKH), OKpY-
Xawoulei NpoToruiasMaTHYecKuil LHIWHAP ¢ LUTOIUIa3MAaTUYECKOM
MeMOpaHOi M aKCHAIbHOW HUTBIO (AKCUCTWIb). AKCHAJIbHAs HUTh
HaxoouTcsl Toj HapyXHoi MeMOpaHoi M Kak Obl 3aKpyyuBaeTrcs
BOKPYI TPOTOIUIa3MAaTUYECKOro LIMJIMHIpPA CIIAPOXETHI, MpUAaBas eif
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BUHTOOOpa3Hyl0 ¢opMy (IepBUYHBIE 3aBUTKU CITMPOXET). AKCHUAJIb-
Hasi HUTb COCTOMT U3 GUOPWII — aHAIOTrOB XIyTHKOB GaKTepWii M
MIPEACTaBISAET coO0N COKpaTHUTENbHbINA 6eyoK darenH. OHU mpU-
KpeIUIEHbl K KOHLIAaM KJIETKM W HarpaBJe€Hbl HABCTpedy ApYr ApYry.
Hpyroi koHen ¢ubpun csoboneH. Yucno u pacrnosioxeHue ¢Gub-
PWLI BapbHUpyIOT Y pasHbIX BUIOB. PUOPWIIBI yYacTBYIOT B Iepe-
IBUXEHWM CIIMPOXET, NMPHUAABasi KIeTKaM BpalllaTellbHOe, crubareiib-
HOE M MocCTyMarejibHOe IBWXeHUe. IIpu 3ToM criupoxeTsl 06pasyloT
MeTAN, 3aBUTKU, U3rMObI, KOTOpBIE MOMYYWIM Ha3BaHWE BTOPUYHBIX
3aBUTKOB. OHM TJI0XO BOCTIPMHUMAIOT Kpacutenn. OGbIYHO CIIMpOXe-
Thl OKpalMBaloT rno meTtony PomaHoBckoro—I'mm3sl uam cepe6pe-
HUEM. B XHWBOM BuzEe MX UCCIELYIOT C MOMOILBIO a30Bo-KOHTpAcT-
HOW WM TEMHOMOJbHOW MHKPOCKOITHHU.

CnupoxeTel MpelacTaBieHbl 3 pooamu, MATOTEHHBIMU [UISL Yeso-
Beka: Treponema, Borrelia, Leptospira. Crinpoxets!l pona Treponema
UMeT Mo 8—12 paBHOMEpPHBIX MENKUX 3aBUTKOB. IlaToreHHbIMU
npeactaButensmMu seiasiorest T. pallidum — Bo36ygutens cuduauca
u T. pertenue — BO30YyIUTeNb TporMyeckoi GonesHH ¢pambesnn. Ume-
I0TCSL M canpoduTbl — OOMTATE/NIM MOJIOCTH PTa M Wia BogoeMoB. Crin-
poxeTsl pona Borrelia 6ojiee miMHHBIE, UMEIOT MO 3—8 KPYIHBIX 3a-
BUTKOB. K HUM OTHOCHUTCSI BO3OyauTEeNb Bo3BpaTHoro Tuda B.
recurrentis. CriupoxeTbl poga Leptospira uMeloT HermTyOoKHe W yac-
Thle 3aBUTKH — B BH/E 3aKpy4yeHHOU BepeBKM. KOHIIBI 3TMX HUTe-
BUIHBIX CIIMPOXET M3OTHYTHI HAMOAOOME KPIOYKOB C YTONILEHUSIMU
Ha KoHuax. OOpasysi BTOpMYHblE 3aBUTKH, OHH IPUOOPETAIOT BHI
6ykB S wnu C. ITatoreHHblit MpencraBuTeab — L. interrogans v ap.
[MaToreHHble JIEMTOCIHUPHI MOMANAIOT B OPraHW3M C BOAOW WJIM MH-
1LIEH, NMpUBOISI K Pa3sBUTHIO KPOBOU3NUSIHUI U XKeaTyxu. Canpodut-
Hble TIpEJICTABUTENM OGWUTAIOT B BOJE.

PukKeTcCHH — MeJKHe rpaMOTpUIaTEIbHbIE MAIOYKOBUIHBIE
6axrtepun pasmepoM 0,35—1 MKM; obGIMraTHble BHYTPHKIIETOUYHBIE Ma-
pasutbl. OGUTAIOT B OpraHU3Me WICHUCTOHOIWX, KOTOPBIE SIBJISIOTCS
MX X03s€eBaMH WIM TNepeHocuynkaMu. CBoe Ha3BaHUE PUKKETCHUH IO-
ayaunu B yectb X. T. PukkeTca — aMepUKaHCKOTO YYEHOro, BIep-
Bbl€ OITHCABILUEro ORHOTO u3 Bo30yaUTeneH (IMATHUCTasA JTUXOPAIKA
CKajIucThIX TOp).

®opma 1 pasMep pUKKETCHIl MOTYT MEHSTbCS (KJIETKM HErpaBHIb-
HOW ¢opMbl, HUTEBUIHBIE) B 3aBUCUMOCTH OT YCJIOBMiIl pocta. Puk-
KETCHH, KaK U OOJIBIUMHCTBO GaKTepHii, pasMHOXAlOTcs GHHAPHBIM
nenenneM. CTPYKTypa pUKKETCHUii HE OTJIIMYAEeTCsl OT TAKOBOW IPaMoT-
puuatenbHbIX 6akTeprii. BoJIbLUIMHCTBO PUKKETCHII HE MOIYT pa3Bu-
BaTbCSl BHE XXMBOI KJIETKU, OHHM BbIPAILIMBAIOTCS B XENTOYHBIX Melll-
Kax KypuHOro 3MOpHOHA, MEepexHBAIOLIUX KYJIbTYpax KJIETOK W TKa-
HSIX XUBOTHOro. PUKKETCHH 06/1aJaI0T HE3aBUCHUMBIM OT KJIETKH-XO-
35i1MHa MeTaboJIM3MOM, ONHAKO, BO3MOXHO, OHU MOJYyYaloT OT HEro
MaKpO3pruyeckue COCANHEHus1 sl pa3MHOXeHUs. B Ma3kax u Tka-
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HSIX UX OKpaliupaloT MO Merony PomaHoBckoro—I'mmser miau mo
I1. ®. 3aponosckomy.

Y yesnoBeka PUKKETCUM BbI3bIBAIOT 3MULEMUYECKUH CBIMHOW THd
(Rickettsia prowazekii), kneweBoii pukkercuo3 (R. sibirica), 1uxopanxy
uyuyramyim (R. tsutsugamushi), narHuctyio auxopanky CKanucTbiX
rop (R. rickettsii) u gp.

XnaMUAUU, WIH TadblIpOBUM, OTHOCATCH K OGJIUTaTHBIM BHYT-
PUKIIETOYHBIM KOKKOBUIHBIM IpaMOTpHUIIATEIbHbIM GakrepusM. ['eHoM
XJIaMHIUNA COREpXUT B 4 pa3a MeHbllle reHEeTUYecKoi MHbopMaLuy,
yeM TeHOM KMIUEYHOU MaTOYKH. XJIaMHIAWM DPa3MHOXAIOTCS TOJIBKO
B XXMBbIX KJIETKaxX: MX PACCMAaTPUBAIOT KAK YHEPreTUYECKHX Mapasu-
TOB. ITo-BUAMMOMY, Y XJIAMHIMI OTCYTCTBYET CHCTEMA pereHepaluu
AT®. Bue xierok xyaMuanu uMmeror chepuueckyio dpopmy (0,3 mMxm),
ABJIAASICH 3JIEMEHTAPHBIMHU TeJbllaMH. BHYTpH KJIETOK OHM TpeBpalia-
I0TCSl B IEJIAILIMECS PETUKYJSIpHbIE TeJblla, 0O6pa3yloTcs MX CKOIUIE-
HUSI-BKJIIOYeHHsI. Y YyeJOBeKa XJIAMUIWU BBI3bIBAIOT TPaxoMy, OpHU-
TO3 W Ap.

MukoniaasMbel — MeJlKHe GakTepud, OKPYXEHHble LIWTOILIA3-
MaTU4eCKOi MEMOpAHOW U HE UMeIOle KIETOYHOH cTeHKH. OHHU oT-
HOCATCA K OTHAENY TeHepUKYToB, kKiaccy Mollicutes («MsITKOKOXHE»).
H3-3a OTCYTCTBUS KJIETOUHON CTEHKM MUKOIUIa3Mbl OCMOTHYECKH 4YYB-
CTBUTEJIBHBI ¥ HMMEIOT pa3HooOpasHylo ¢(opMy: KOKKOBHAHYIO, HHUTE-
BHIHYIO, KOJGOBUAHYIO. 3TH HOPMBI MOXHO paccMOTpeTh NpH ¢aso-
BO-KOHTPACTHOM MMKPOCKOIHMH YHMCTBIX KyIbTYp MuKorUiasM. Ha rutor-
HOIf TNHTATEJIbHOM cpefie MHUKOIUIa3Mbl OOpasyloT KOJIOHHMM, HAroMu-
HAIOLIHE AHYHHIY-TIa3yHbIO: HEMPO3payHasi LeHTPaJIbHAs YacTb U Mo-
rpyXeHHasd B cpefy U MpOCBeuMBAloOLLas nepudepusi B BUAE Kpyra.

ITaToreHHblE MUKOIUIA3MbI BBI3BIBAIOT XPOHHWUYECKHE HHGEKLUU.
Mycoplasma pneumoniae sBisieTcsl Bo30ymuTenaeM 3abojieBaHUsI IO
THIy OCTpOii pecnuparopHoil WHPekUnH. MuKoriasMbl MOIYT MO-
paxaTb He TOJIbKO JioAeH W XUBOTHBIX, HO W pacteHus. Jlocraroy-
HO IIMPOKO PAacClpOCTPaHEHbI W HEMAaTOTeHHbIE TMPENCTABUTENU.

AKTUHOMULETH — BETBALIHUECS IPaMIIOJIOXUTE/IbHbIE OaKre-
pun. Ceoe HasBaHue (OT rpey. actis — Jy4, mykes — rpub) OHM
MOJIYYHSIA B CBSI3U C BO3HHKHOBEHUEM B MOPAXEHHBIX TKAHSX IpYy3-
rpaHy/l U3 IUIOTHO NepeIUIeTeHHbIX HUTEH B BUAE JIyyei, OTXOms-
IMX OT LEHTpa M 3aKaHYMBAIOIUIUXCSL KOJTOOBUAHBIMU YTONLLEHUAMHU.
AKTHHOMMLETBI, KaK W rpubbl, 00pa3yloT MULIENUA — HUTEBHIHbIE
nepervieTaomecs kietku (rugor). OHu POpMHUpPYIOT cyOCTpaTHbIN
MUIEINN, MOSBISIIOLIMICA B pe3yJiibTate BpacTaHUsl MHULEIUSI B IH-
TareJIbHYIO cpelly, W BO3AYLUHBIM, pacTyliMil Ha TOBEPXHOCTH Cpe-
Ibl. AKTHHOMULIETBI MOTYT HEJIUThCSA myTeM parMeHTauuu MULEIUs
Ha MAJTOYKOBHMAHbiE MU chepuyeckue KJIETKH, MOXOXHE Ha Majoy-
KOBHIHbIE U KOKKOBMAHbIE Gaktepuu. Ha Bo3nywuHbix rpudax aktu-
HOMMIIETOB MOTYT OOpa3OBLIBATHCS CITOphI, HEOOXOXMMbBIE IS pas-
MHOXeHUsl. Criopbl aKTUHOMULIETOB OOBIYHO HETEPMOCTOMKH.
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O6u1yi0 GUIOrEHETHYECKYIO BETBb C aKTHHOMMLETAMH COCTABJISI-
10T TaK Ha3blBaeMble HOKApIHONOAOOHbIe (HOKAapIHOGOPMHBIE) aK-
THHOMHULETHl — cobupaTe/ibHasi rpymnmna NajJoYKOBUIHBIX, HETIPABHIIb-
Ho¥ ¢opMbl GakTepuif, OTAE/IbHBIE IMPENCTABUTENH KOTOPBIX OOpa-
3yloT BerBsilguecs: ¢GopMbl. K HHUM OTHOCAT GakTepuM pOIOB:
Corynebacterium, Mycobacterium, Nocardia u np. Hokapauonono6-
Hbl€ AKTHHOMHLETHl OTAMYAIOTCA HANIUYUEM B KJIETOYHOI CTEHKe
caxapoB — apabuHO3bl, AJaKTO3bl, a TaKXe MMWKOJIOBBIX KUCJOT M
OONBLUMX KOJWYECTB XHUPHBIX KUCAOT. MUKOJIOBBIE KUCAOTHI U Ji-
MAABI KJIETOYHBIX CTEHOK OOYCJIOBIMBAIOT KUCIOTOYCTONYUBOCTD GaK-
TEPUH, B YACTHOCTU NAaTOreHHbIX MUKoOakTepuil. [aToreHHbIe aKTU-
HOMMIIETBI BbI3bIBAIOT AKTMHOMMKO3, HOKApAWM — HOKapIHo3, MU-
Kobaktepun — TyOepKkyne3, KopuHeGakTepun — nudrepuio.

Canpocdutnyeckue ¢opMbl aKTHHOMUIIETOB ¥ HOKAPIUOMOIOOHBIX
aKTUHOMMLETOB LUMPOKO PacipocTpaHeHbl B MOYBE, Y4acTBys B Kpy-
TOBOpOTE BELIECTB B MPHUPOIE, MHOTHE M3 HHUX SIBJISIIOTCS TIPONYLEH-
TaMH aHTUOMOTUKOB.

2.3. Mopdonorus rpuboB, 0CO6€HHOCTU KnaccuukaLmum

I'pu6n (Fungi, Mycetes) — pasHopoaHas rpymnra 3yKapHOTHYecKUX
MUKpOOpraHu3MoB. ['pubbl UMEIOT SOPO C simepHOI 000I04KO, K-
TOIIa3My ¢ OpraHesJlaMu, LIMTOILIR3MaTHYecKyio MeMOpaHy (Korto-
pasi copepXut doconunuabl U CTEPOSibl) U MOUIHYIO KJIETOYHYIO
CTEHKY, COCTOSIIIYI0O M3 [JIIOKaHa, LIeJII0103bl, XUTHHA, Oenka, nu-
nunoB u Ap. I'puGbl cocToAT U3 JNMMHHBIX TOHKMX HuTed (rnd), crine-
TalWyxcd B IpuoOHULY, wiad Muuendid. Tudsl HU3WMUX rpuboB —
(UKOMULIETOB — He MMEIOT [eperopodok. Y BBICIIHX [pUBOB — 3yMu-
LeToB — MBI pasfeseHbl NeperopoikaMi; UX MHUENMA MHOTOKIIe-
TOYHBI.

I'pubBI pasMHOXAIOTCSl CrOpaMK TIOJNIOBBIM M OEcroNbiM croco-
6aMM, a TAKXE BereTaTUBHbIM NyTeM (IMOYKoBaHWe WM (parmeHTa-
ursa rud). I'pubsl, pasMHOXaOILKECS TIOJNOBBIM M OECroNbIM MyTeM,
OTHOCAITCA K coBeplleHHbIM. HecoBeplLieHHBIMU HA3bIBAIOT [PHODI, ¥
KOTOPBIX OTCYTCTBYET WJM elle He OIMKUCAH IOJIOBOI MyTh pasMHO-
XeHus. Becrionoe pasMHoxeHMe ocyllecTBAsieTcsl Y Tpu6oB ¢ rmomo-
LLBIO 3HAOMEHHBIX CIIOP, CO3PEBAIOLLX BHYTPU KPYIJIOH CTPYKTYpbl —
criopaHrust (puc. 2.6,a), U 3K30T€HHBIX CIOp — KOHHAMIA, HOpMH-~
pyolLMXc HAa KOHYMKAX rutonoHocsawux rud (puc. 2.6,6,B).

Fpu6sl MOXHO pa3fenuTh Ha 7 KIACCOB: XHTPUIHOMUILIETHI,
FMGOXUTPUIUOMHULETH, OOMUILIETHI, 3UTOMHIUETHI, ac-
KOMMUETHI, GasungnoMuuetsl, AeidtepoMuuetsl. Cpenn
(HKOMHUETOB pA3NTUYAIOT: XUTPUAMOMMULIETBI, WJIH BOXHbBIE TPUOHI,
Bedyue canpodUTHYECKUi o6pa3 XU3HK WM TMopaxaiollie BoAO-
pocnu; rudboXUTPUAMOMULIETHI, UMEIOLINE CXOACTBO C XUTPUIAUOMH-
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Crnopauruit

CriopaHTHeHOCE1L

Puc.2.6. ®opmel cnopoobpa3oBanns y rpu6os Mucor (a), Aspergillus (6),
Penicillium (B).

LeTaMH U OOMHIIETAMM; OOMHULIETHI — IMAPA3HThl BRICIIUX PACTEHHUIt
W BOIsIHbIE IUIECEHH; 3UTOMMIIETHI BKJIIOYAIOT MpEACTaBUTENEH pola
Mucor, pacnpocTpaHeHHBIX B MOYBE U BO3AyXe M CIMOCOGHBIX (Ha-
npumep, rpubel poga Mucor) BEI3BIBATE MYKOPOMHKO3 JIETKUX, IO-
JIOBHOTO MO3ra M Apyrux opraHoB. IIpu GecnonoM pa3MHOXEHMHM Ha
TUToNOHOCHLLEH rHde-copaHrHeHoclle o0pasyeTcsl CopaHruii — wia-
pPOBHIHOE yToJLUeHHEe ¢ 0DOJOYKOIf, comepxaluee MHOrOUHMCIEHHbIE
criops! (cropaHriocnopsl). [ToroBoe pasMHoXeHHe (0oramMus) y 3u-
TOMHIIETOB OCYIUECTBISIIOTCH MyTeM OOpa3oBaHMUS 3UTOCIOpP, HIH
00Cop.

DymuLeTsl NPEJCTABJIEHBl aCKOMULIETAMH M Ga3uaMoMULIETAMH (CO-
BeplIeHHbIE IpUOBl), a TaKXe NeHTEpOMHULIETAMH (HECOBEpPLIECHHbIE
rpudbI). ACKOMHMIIETBI (MU cyMyaTbie rpuObl) OOBEAUHSIOT TpYMIy
rpuCoB, UMEIOLUMX CENTHPOBAHHDIN MHIIETHH M OTIHYAIOUMXCS CIIO-
CODHOCTRIO K MONOBOMY pasMHoXeHHI0. CBoe HasBaHHWe acKOMMIIe-
Tbl MOJYYUIH OT OCHOBHOI'O OPraHa MJIOJOHOLIEHUS — CYMKH, WIIH
acka, cofepxaiuero 4 Wiy 8 ralIOMIHBIX MOJOBBIX CNOP (acKocnop).
K ackoMuleTaM OTHOCATCS NpeACTABHTENH poloB Aspergillus,
Penicillium u ap., oTtuuaromMecs ocobeHHOCTAMU (GPOPMHUPOBAHUSA
TuiofoHocAIMX TH. YV Aspergillus (JleedHas mieceHb) Ha KOHL@AX IIO-
JOHOCAWMX TH(-KOHHIUEHOCLIEB MMEIOTCH YTOJIILEHUS — CTEpHIMBbI,
Ha KOTOpBIX 06pa3yloTcs 1IEMOYKH cnop — KOHMAWH. Hekoropsie BHIbI
acmeprul MOryT BBI3BIBATH acHepruwuie3sl U aduIaTOKCHKO3bI.

ITnonoHocsimas ruga y rpubos pona Penicillium (kucTeBuk) Ha-
IMTOMMHAET KMCTOYKY, TaK KaK U3 Hee (Ha KOHMIHeHocLe) obpasy-
I0TCA YTONMIUEHHS, Pa3BeTRIAIOLIMECS] HA Gojlee METKHEe CTPYKTYphbI —
CTEPUIMBI, Ha KOTOPBIX HaXOASTCH LIEMOYKU KOHUAMA. [TeHunuumn-
JIbI MOTYT BbI3bIBATh 3a601€BaHUS (MEHUIMIIMHO3bI). MHOIHe BUABL
ACKOMHIIETOB SIBASIOTCS NMPONYLIEHTAMH aHTHUOHOTHMKOB.
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IpencraBuTensiMd acCKOMHLETOB SIBISIOT-
cfl U APOXXKU — ONHOKIETOYHBIE TIpUOHI,
yTPaTUBLIKE CIIOCOOHOCTH K 0Opa3oBaHHIO
UCTUHHOrO MHUeNus. JpoXXdH HUMeEIoT
OBAJIbHYIO ¢OpMy KIETOK, AUAMETP KOTO-
pbIX 3—15 MkM. OHU pa3MHOXalOTCH 10Y-

KOBaHHeM, OMHADHBIM AENeHUEM (AENATCA Q

Ha IBe paBHble KJETKH) MHJIM IOJIOBBIM C?

MyTeM ¢ oGpa3oBaHMEM ackocnop. Jpoxoku

UCTOJB3YIOT B OMOTEXHOJNOTHYECKHX MpO-

ueccax. 3aboneBaHHs, BbI3BLIBAEMbIE HEKOTO-

PbIMH BHIAMH JPOXXKEi, MoayYund HasBa-

HHE JpOXOKEBBIX MMK030B. K ackoMuiieTam

OTHOCUTCSt U BO3OYIMUTENb IprotusMa, WIH Puc.2.7. INcesroMuuenuit
cnopbiHbM (Claviceps purpurea), mapasuTH- rpuba poxa Candida.
pYIOUIMA Ha 3J1akax.

BasMAMOMHIETHT — UUIAMOYHBbIE TPUOBI C CENMTHPOBAHHBIM MHU-
LE/TUEM.

HeittepomunieTsl — HecoseplueHHble rpudbl (Fungi imperfecti) —
SIBJISIIOTCAL YCJIOBHBIM KJ1accOM IpUOOB, OOBeAUHSIOLIMM IpUOBI C cel-
TUPOBAHHBIM MMILIEJIHEM, HE UMEIOIIUX TOJOBOrO pa3MHOXeHHA. OHHU
pa3MHOXalOTCSl TOJIBKO OECMONBIM MyTeM, oOpa3ys KOHWIMMU.

K HecoBepuieHHbIM rpubam otHocsTcst rpubbl poga Candida, mo-
paxalole KOXY, CIM3UCTble ODOJOYKH W BHYTPEHHHE opraHbl (KaH-
1vno3). OHU MMEIOT oBaTbHYIO dopMy (pHc. 2.7), THaMeTp 2—5 MKM;
HeNATCA TOYKOBaHHEM (OyacTocmophl), 0Opa3yioT IMCeBAOMHLERNIH
(mouKylolHec KJIETKH M3 POCTKOBOM TpYOOUKM BBITATUBAIOTCA B
HHTH), HA KOHUAX KOTOPOTO HAXONSITCH XJIaMMIQCMOpPbL. OTH rpUObI
Ha3bIBAIOT JpOXKenoxo6HbiMU. MCTHHHBIE OPOXOKH (ACKOMHLIETHI)
06pa3yioT acKOCIMOpbl, HE MMEIOT TNCEBIOMHMUEIUA M XJIAMHIOCIOP.

IMopasnsiomiee 60JbLIKHCTBO IPHOOB, BbI3bIBAIOWUX 3a00/1€BaHUS
y yesioBeKa (MHKO3bI), OTHOCSITCAI K HECOBEPLUEHHbIM IpubaM.

2.4. Mopdponorus npocreHiux, o0Co6eHHOCTU
KnaccuduxaLmm

Mpocreitiive — 3yKapuoTHYECKHE OJHOKIETOYHBIE MHKPOOpPraHM3-
MBI, COCTaBJAIOUIME MOALApCTBO Protozoa wLapcTBa XHBOTHBIX
(Animalia). INpocreiiiuve BKIIOYalOT 7 THITOB, U3 KOTOPBIX TPH THIIA
(Sarcomastigophora, Apicomplexa, Ciliophora) umeioT npeacraBuTe-
Jiel, BbI3bIBAIOLIMX 3aboneBaHus Y YenoBeKa. Paamepbl mpocrefLinx
KoJyebmotcst B cperHeM oT 5 go 30 MkM.

CHapyXHu TNpoCTeilUIHE OKpYXEeHbI MeMOpaHOH (MeJUIMKYI0i) —
aHaJoroM LMTOIJIa3MaTHYECKOW MeMOpaHBI KIETOK XHBOTHbIX. He-
KOTOpBblE MPOCTEHILME MMEIOT onopHble Gubpuuibl. [{uTornasma u
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Puc.2.8. [Mpocrejiine — Bo3GyauTenn GonesHeil yenopeka.

a — neifluMaHus; 6 — TPUXOMOHAZa; B — IM3EHTEpHiiHas aMeba; I — TOKCOMIa3-
Ma; I — IUIa3MOIHii ManspHH B 3PHTPOLMTE.

SIIPO COOTBETCTBYIOT MO CTPOSHHIO 3YKAPHOTHYECKUM KIEeTKaM: 1U-
TOIUTa3Ma COCTOMT U3 3HAOIUIa3MaTH4YE€CKOro PETHKYJIyMa, MUTOXOH-
IOpHH, TU30COM, MHOTOYHUCIEHHBIX pUOOCOM M Ip.; SIIpO UMeeT sifi-
PBILIKO U sAepHylo o60o4Ky. Tlepeasuraiorcsi mpocreiflune nocpes-
CTBOM XIYTHKOB, peCHMYEK M MyTeM oOpa3oBaHMUS TCEBAOMONUM.
Ipocreiiliide MoryT MUTaThesl B pesynpTate ¢arouurtosa WiM obpa-
30BaHUA OCOOBIX CTPYKTYp. MHorue mnpocreifiiine npu Hedraromnpu-
ATHBIX YCJIOBHSIX OOpasyloT LIMCTBI — MOKOALUUEeCS CTANMM, YCTOH-
YHBBIE K M3MEHEHMIO TeMIepaTyphbl, BIaXHocTH U Op. [Ipocreiiuue
okpaiuupaiotesi o PomaHoBckoMy—TI'HUM3e (siapo — KpacHoro, LH-
TOIIa3Ma — CHHEro L(BETa).

Tun Sarcomastigophora. IToaTun Mastigophora (xryruko-
HOCIL[bl) BKJIOYAeT CAedyIOIIMX NMaTOr€HHBIX TMpeAcTaBUTeNeil: TpU-
naHocoMy — Bo30yauTenss adppUKaHCKOro TpHIaHOCOMO3a (COHHas
6one3Hb); neiluMaHHKH — BO3DOyIHUTeNne KOXHOW MU BHCLEpaTbHOM
dopM reiiluMaHHO30B; TPUXOMOHAMBI, NMEpeAaloLUecs] MONOBLIM My-
TeM U TMapasHUTHPYIOLIHE B TOJICTOM KHILKE YesloBeKa; JSIMOIHMIO —
BO30yauTENsT TAMOITHO3a. 3TH MpocTeifluie XapaKkTepHU3yloTcs HalH-
YHeM XIYTHKOB: OIMH — Yy JeHiluMaHuit (puc. 2.8,a), yeTbIpe CBO-
OOAHBIX XryTHKa M KOpoTKasi yHIyTHpylol@ass MeMOpaHa — y TpH-
xoMoHan (puc. 2.8,0).

K nmoaruny Sarcodina (capkomoBble) OTHOCHUTCS NU3EH-
TepHitHas ame6a (puc. 2.8,8) — Bo3GynuTENb aMeOHOK NU3EHTEPUH
yeoBeka. Mopgonornyeckd cxoiHa ¢ Heil HeraToreHHas KHLUEYHast
aMeba. 3TU TpocTeiflune TNepeABUralTcd MyTeM oOpa3oBaHHS TCEB-
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nonoauit. IluTaTenbHble BelecTBa 3aXBaThIBAIOTCS M MOIPYXalOTCs B
uMrorutasmy Kietok. [lonoBoit MyTh pasMHOXEHHUS Y aMe6 OTCYTCTBYeT.
ITpu He6MaronpusATHBIX YCIOBUSX OHHM O6pa3yloT LUCTY.

Tun Apicomplexa. B kxnacce Sporozoa (cmopoBMKM) na-
TOPeHHBIMU TNPEICTABUTENSIMU SIBISIOTCS BO3BYIMTENM TOKCOIUIa3MO3a
(puc. 2.8, 1), KOKUMAMO3a, CapKOLWMCTO3a MU Maisapuu (puc. 2.8, n).
Ku3HeHHbIH LMK Bo3ByIuTeNeil MAISPUM XapaKTepU3yeTcsl Yepeso-
BaHMEM [10JIOBOrO PasMHOXEHHs (B opraHuaMme KomapoB Anopheles)
1 Gecrionioro (B KJIETKax TKaHe#W M 3PUTPOLMTAX YeJoBeKa OHM pas-
MHOXAaIO0TCSl MYTEM MHOXECTBEHHOro AejieHust). ToKcorutasMel UMEIOT
dbopMmy nonynyHHii. TOKCOIIa3MO30M YeNIOBEK 3apaxaeTcss OT XHUBOT-
HbIX. TOKCOIUIa3MBl MOI'YT MEpefaBaThCs Yepe3 IUIALEHTY M TOpaXaTh
LEHTpaJIbHYI0 HEPBHYIO CUCTEMY M IViasa IUIofa.

Tun Ciliophora. IMatoreHHslii npeacraButens — Bo3GyaUTENDL 6a-
JJAHTHAMA3a — I10paXaeT TOJICTBII KMIIIEYHHK uesioBeKa. bamaHTHInu
HMMEIOT MHOTOYHMCJICHHbBIE PECHHMYKH U TIO3TOMY [OJBMXKHBI.

2.5. Mopdonorus BupycoB, 0CO6eHHOCTH Knaccuduxkaumum

Bupycsl orHocsT K uvaperBy Vira. 9To Menbyaiiliide MHKPOOPraHU3-
Mbl, HE UMEIOUIME KJIETOYHOTO CTPOEHMSI, DEJOKCHHTE3UPYIOLIEH CH-
CTEMBI, colepXallye TONbKO OOUH TUM HyKJIeuHoBoit kucnotel (JJHK
win PHK). Ouu ominyaiorcst oco6biM pa3o6uieHHbIM (IUCBIOHKTHB-
HbIM) crOCO60OM pa3MHOXEHHS! (PENPOAYKLIMM): B KJIETKE OTAEJIbHO
CHHTE3UPYIOTCS HYKJIEHHOBbIE KHUCIOTbI BUPYCOB M UX OEJIKH M 3a-
TeM MPOMCXOAMUT MX cOOpKAa B BHPYCHBIE YacTHUBL. BHUpPYCHI, SBISSACH
OONMUTaTHBIMU BHYTPHKJIETOYHBIMH Napa3suTaMH, PasMHOXAIOTCH B
uuToTIasMe MIM sinpe Kietkd. ChopMHUpOBAHHAA BHUPYCHAsl YacTHLA
HasbIBaeTcA BUpHOHOM (puc. 2.9).

Mop¢osoruio U CTPyKTypy BMUPYCOB M3Y4HalOT C NMOMOLUBIO 3JIeK-
TPOHHOTO MMKPOCKONA, TaK KaK MX pa3Mepbl Majbl U CPaBHUMBI C
TOJNIMHOK oBonouku Gakrepuii. @opMa BUPHOHOB MOXET GbITh pas-
JuyHoit (puc. 2.10): namoykoBUIHOI (BUpyc TabauyHOil MO3auKH), My-
nesuaHoil (BUpyc GelteHcTBa), cepruyeckoit (BUpYCHl NMOTHOMHENH-
ta, BUY), B BHAE cnepmato3ouga (MHorue Gakrepuodaru).

Pa3Mepbl BUPYCOB OMNpenessioT ¢ MOMOLUBIO 3JEKTPOHHOW MUK-
POCKOIMUH, METONOM YNbTpaduIsTpauMu depe3 (UIBTPHI C M3BECT-
HbIM IMAMETPOM TIOp, METONOM YIbLTpaUeHTpUPyrupoBaHusi. ONHUM
U3 CAMBIX MEJKMX BUPYCOB SIBJISIETCS BUPYC NOJUOMMENUTA (OKOJIO
20 uM), Haubosee KpyMmHLIM — HaTypaabHOil ocmhl (okoyo 350 HM).

Bupychl MMEIOT YHUKAJIbHBIH FeHOM, TaK KakK coaepxar Ju6o
JHK, 6o PHK. ITostomy pasnuyaior JHK-conepxaume 1 PHK-
conepxaie BUpYChbl (Taba. 2.1). OHM O6BIYHO TAIUIOMAHBI, T.€. UME-
10T oiuH Habop reHoB. ['€HOM BMpYCOB TMpelCTaBiE€H PAITUYHBIMH
BHIAMH HYKNEHHOBBIX KHUCJIOT: ABYHUTYATHIMHU, ONHOHUTYATBHIMH,
JIMHEHHBIMHU, KONbLUEBHIMU, ¢parmeHTHpoBaHHbIMU. Cpean PHK-
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Kancngcocromumit  Puc.2.9. CrpoeHue BUpHOHa
}3 KarcoMepos (xancomepHoro). Cynepxan-
Hyxnenvosas CHJl Y HEKOTOpbIX BHPYCOB
xneoT OTCYTCTBYET (CXeMa).

Cynepxrarcu

&

11 12 13 14 15

Puc.2.10. GopMbl BHPHOHOB.

| — BHpyC ocnbl; 2 — BHpYC reprnieca; 3 — aaeHOBHpYC; 4 — ManoBaBHpyc; 5 —

renagHaBHpyc; 6 — napaMHKCOBHpYC; 7 — Bupyc rpunna;, 8 — KopoHasupyc; 9 —

apeHaBupyc; 10 — perpoBupyc; 11 — peoBupyc; 12 — nuKopHaBupyc; 13 — BHpyc
Gewencra;, 14 — ToraBupyc, ¢naBusupyc; 15 — OyHbsBHpYC.



Tabnuua 2.1. Knaccupuxanus H HeKoTopble CBOHCTBA OCHOBHBIX BHPYCOB

Cewmeiicrao Hanuuue | Pasmep Tunossie
BUpYCOB cynep- | BMpHOHa NpeACTABUTENH
Kancuaa

JHK-conepxamue BHpyCh

AneHoBHpYCHI - 70—90 AIICHOBHpPYCHl YeJIOBEKa

T'enagHaBupychl + 45—50 Bupyc renarura B

T'epneceupycsol + 200 Bupychl npocroro repneca, LIMTOMe-
TUIMK H JIp.

IManoBaBHpychl - 4555 Bupychl nanuanoMel, MOJIHOMEI

[TapBoBHpYCHI - 18—26 AleHOaCCOLLMUPOBAaHHBII BUPYC

[MokcBupycH + 130—240 | Bupycel ocrnoBakuMHBI, HAaTypalib-
HOH OCIIBI

PHK-conepxaimmne BHpych

ApEeHaBHUpYChI + 50—300 | Bupycwm Jlacca, Mauyno

ByHbsBUpYCHI + 90—100 | Bupycel nuMxopaiku € IOYEUHBIM
CHHAPOMOM

Kanuumeupych - 20—30 Kannuusupychl yenoBexka

KopoHaBHpychl + 80—130 | KopoHaBHpych 4enoBeka

OpTOMHMKCOBHpPYCHl + 80—120 | Bupychl rpumnma

TlapaMHKCOBHpPYCHI + 150—300 | Bupycel KopH, MapoTHTa, mapa-
TPUNINa, PeclUpaTOPHO-CHHLHU-
THaNbHBIN

[MukopHaBUpycH - 20-30 Bupycn nmonuomuenura, ECHO,
Kokcakn, renatuta A

Pabnosupycn + 70—175 | Bupyc OeureHcTBa

PeoBupychl - 60—80 PeoBHpychl, poTaBHpyCHI

PerpoBupycst + 80—100 | Bupychl Neiiko3a uenoBeKa, KMMY-
Hoae(HIHMTa YeloBeKa

ToraBupychl + 30—90 | Bupycbhl CHHAGHC, JOLAAUHBIX 3H-
nedartuToB

®nasneupychl + 30—90 | Bupyc KieuieBoro M SIMOHCKOrO 3H-

ueaINTOB, AEHTE, XENTOH JNXO0-
PanKH, KpacHYXH

COAEPXAllUX BUPYCOB PAlUYAIOT BUPYCHI C MOJOXHUTENbHBIM (TLIIOC-
uuth PHK) renomom. ITmoc-aute PHK 3THX BMpYCOB BBIMTOJHSIET
HacleAcTBeHHYI0 QyHKUMIO U pyHKuMI0O MHPopMmaunoHHoit PHK
(uPHK). Umerorcsa takke PHK-comepxaiie BUpPYchl ¢ OTpMLIATENb-
HbIM (MuRryc-HUTh PHK) reHomom. Munyc-uuth PHK atux BHpY-
COB BBINOJIHSET TOJbKO HAC/NeACTBEHHYIO (byHKUHIO.

I'eHoM BHpyCOB CrocoGeH BKJIIOYAThCS B COCTAaB TEHETHYECKOTo
annapara KJieTKM B BUIAE NMpoBUpYyca, NMPOSBIAA ce6si TreHeTHYECKUM
napa3uToM KieTkd. HyKienHoBble KUCNOTHI HEKOTODPBIX BMPYCOB (BH-
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pychl reprieca M Ap.) MOIYT HaxoOMTbCSl B LIMTOIUIa3Me MHQHLIMpPO-
BaHHBIX KJIETOK, HarlOMUHasl IIa3MMIbIL.

Pa3znnyaloT npocTo YCTpoeHHble (HampuMep, BUpPYC MMOJHOMMeE-
JIUTa) U CINOXHO YCTpPOEHHble (HanpuMep, BUPYCBHI IDHIIIA, KOPH)
BUpPYCH. Y NPOCTO YCTPOEHHBIX BUPYCOB HYKJIEMHOBAsi KUCJIOTA CBS-
3aHa ¢ GenKoBoit 06OIOYKON, Ha3bIBaEMOM KaricuioM (OT faT. capsa —
dyrnsp). Kancug coctouT u3 nosTopsiomiMxcsi Mopdoaornyeckux
cyObeIMHUL — KarnicoMepoB. HyknenHoBasi KucioTa M Karicul, B3a-
UMoOJEHCTBYsl ApYr C ApYyrom, o6pasyloT HYKIEOKAlICHA. Y CIOXHO
YCTPOEHHBIX BUPYCOB KarniCHI OKPYXeH MOMOJHUTENBHOM JUMNONpo-
TeuaHoi oboNoukoil — cynepKancuaoM (TIpOU3BOAHOE MEMOpPaHHBIX
CTPYKTYP KJIETKM-XO3sIMHA), UMeloweil «mmnsi». s BUpHOHOB Xa-
paKkTepeH CIUpaibHbINA, KYOMYECKHH M CIOXHBIA THN CHUMMETPUH
Karcuaa. CnupanbHBI TUI CUMMETPUM OOYCJIOBJIEH BUHTOOODPAa3HOIA
CTPYKTYpO# HyKNeokaricuaa, KyOudyeckuid TUn cMMMeETpuu — obpa-
30BaHHEM HM3OMETPUYECKH TOJIOrO Tejaa M3 Karcuia, ComepXalliero
BUPYCHYIO HYKJIEHHOBYIO KUCJIOTY.

Kanicun ¥ cynepkarncui 3allMIIAIOT BUPHOHBI OT BIUSTHUSI OKpY-
Xarouieit cpelbl, 06YCIOBIMBAIOT U3GMpATEIbHOE B3aUMoJeicTBHE
(amcopbLMIO) ¢ KIE€TKAMM, OYIPEHENSIOT aHTUIeHHblEe U UMMYHOTE€H-
Hble CBOICTBA BUPUOHOB. BHYTpEeHHMe CTpYKTYpbl BUPYCOB Ha3blBa-
0TCA CepALIEBUHOM.

B BHPYCONOrHH HCHONB3YIOT CNEAYIOLIME TAKCOHOMUYECKUE Karte-
ropuu: cemeiictso (Ha3BaHMe OKaH4YMBaeTcsl Ha viridae), nopceMeit-
cTBo (Ha3BaHMe OKAHYMBAETCA Ha virinae), pold (Ha3BaHWE OKAHYM-
BaeTcs Ha virus).

OnHako Ha3BaHUA polOB M OcoBGeHHO NoAceMeicTB copMyu-
POBaHbl He [Is BeeX BUpYcoB. Bun Bupyca GMHOMHHANbHOrO Ha3pa-
HUSA, KaK y OakTepui, He IOJy4UII.

B ocHoBY KiaccH(HMKALMM BUPYCOB IOJIOXEHBI CIEAYIOLME KaTe-
rOpHH:
® tun HykieuHosoit kucnotsl (JAHK mnu PHK), ee ctpykrypa, ko-
JIM4ECTBO HUTEl (ogHa WIM ABe), 0COOGEHHOCTH BOCHPOU3BOIACTBA
BUpYCHOrOo reHOMa;
pasMep U MopdoJiorusi BApUOHOB, KOJIMYECTBO KaricOMepoB M THII
CUMMETPHH;

HalW4YHe cynepKarcHia;

YYBCTBUTENBHOCTh K 3¢HUpPY U HAE30KCUXONATY,;
MECTO Pa3MHOXEHHUS B KJICTKE,

aHTHUTeHHBIe CBOWCTBA U IIp.

Bupychl OpaXxaloT MO3BOHOYHBIX H GECITO3BOHOYHBIX XHBOTHBIX,
a TaKXe pacreHUsl U OakTepuu. SIBNAsACH OCHOBHBIMU BO3GYIUTENS-
MH UH(PEKLUHMOHHBIX 3a00/IeBAaHMIT YeloBeKa, BUPYCHI TaKXKe y4acTBYIOT
B Mpoleccax KaHLIeporeHe3a, MOTYT MepelaBaThcsl pasIMYHbIMHU Iy-
TSAMHU, B TOM YHCIE 4epe3 IUlaleHTy (BHUpYC KpacHyxu, LIUTOMera-
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JIOBUPYC U .Ip.), opaxas IUIofx 4ejioBeKa. OHM MOTYT IIPUBOIMTHL K
MOCTHH(EKLUMOHHBIM OCJIOKHEHHUSAIM — Pa3BUTHIO MUOKAPAMTOB, MaH-
KpeaTUTOB, UMMYHOIePHULUTOB U [p.

Kpome o6GbIYHBIX BUPYCOB, M3BECTHBI M TAK HAa3bIBAEMble HEKa-
HOHUYECKHE BUPYCHl — MPUOHB — 6eiKoBble HHGMEKLUOHHBIE Ya-
CTULIbI, SIBASIIOLLMECS] areHTaMHK OeJIKOBOW TPUPONbI, UMEIOILKE BH[
¢dubpunn pasmepom 10—20x100—200 HM. IIpuoHBI, MO-BUAMMOMY,
SIBIAIOTCSl OMHOBPEMEHHO HHAYKTOPaMHM W TMPOAYKTAMU aBTOHOMHO-
ro reHa YesjoBeKa WJIM XHMBOTHOTO W BbI3bIBAIOT Y HMX 3HLedanona-
THHU B YCJIOBUSIX MELIEHHON BUpycHol WHpexuumn (Gosesnu Kpeitri-
¢denbara—SAkoba, Kypy M ap.).

HpyruMu HEoGbIYHBIMU areHTaMH, GAM3KMMHM K BMpycaM, SIBJIsSi-
I0TCI BUPOUABl — HEOONbUIME MOJIEKYJIBl KOJbIEBOi, Cylnepcri-
panusoBaHHoit PHK, He comepxauuue OGeska, Bbi3biBalolde 3a6o-
JIEBAHUS Yy pacTeHMil.

Fmaea 3

oUu3nonorma MMKPOOPrAHM3mMOB

®usronoruss MUKpOOPraHU3MOB H3Y4YaeT XHU3HEAEATENbHOCTE MUKPOG-
HbIX KJIETOK, TIpOLIECCBbl UX TMUTAHMS, OBIXaHUS, pOCTa, pa3MHOXe-
HUS, 3aKOHOMEDHOCTU B3aUMOJEHCTBHUSI C OKpYXAIOLIEH Cpenoii.

IIpenMeToM M3yuYeHUS MEIMLUHCKON MHKpPOGHONOIHH sIBIsETCS
GU3MOJOrUs TIATOreHHBIX U YCIOBHO-MATOT€HHBIX MHUKPOOPraHM3MOB,
CTIOCOGHBIX BbI3BIBATh 3a00jieBaHUA 4eyioBeka. BolicHeHHe du3nono-
MU 3TUX MUKPOOPTraHM3MOB BaXHO IUISI MOCTAHOBKH MHMKpPOOHOJO-
TMYECKOro AMarHo3a, MNOHUMaHUA MaToreHe3a, NPOBEACHUS JICUCHHUS
U NpodUNakTUKH MHbEKIHOHHBIX 3a60IeBaHMIA, peryisiuMd B3aHMO-~
OTHOLLEHUI YEJIOBEKA € OKpYXalolleid cpenod M T.A.

3.1. Xumuyeckuu cocraB 6aktepuu

B coctaB MHKpOOpPraHM3MoOB BXOISIT BoAa, GeJKH, HYKJIEMHOBbIE
KHMCJIOThI, YIJIEBOIbI, JIMITMABI, MUHEpAJibHbIE BEILECTBA.

Bomga — OCHOBHOII KOMIIOHEHT 6aKTepMaJbHON KIETKH, COCTaB-
Jsowuii okosto 80 % ee Mmaccet. OHa HaxoguTCsl B CBOBOJHOM WITU
CBSI3AHHOM COCTOSIHMM CO CTPYKTYPHBIMH 3JIEMEHTaMH KJIeTKU. B cro-
pax Konu4ecTBo BoAbl ymeHbiuaeTca no 18—20 %. Bona sasasiercs
pacTBopuTesieM ISl MHOTMX BElUECTB, a TAKXKE BbIMOJHSIET MEXaHU-
YECKyl0 poiib B obecrieyeHUU Typropa. Ilpu miaasMosinze — moTepe
KAETKON BOABI B MMIIEPTOHHUYECKOM PacTBOpE — IIPOHUCXOAMT OTCIO-
€HUe MpoTronna3Mbl OT KAETOUHON o60soukd. YialeHue BoAbl M3
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KJIETKH, BBICYyLLIMBaHWE NMPHOCTAHABJIUBAIOT NMPOUECCHl MeTaboan3Ma.
BosbIMHCTBO MMKPOOPraHW3MOB XOPOLIO MEPEHOCST BbICYILIMBAHHUE.
IMpu HemocTaTKe BOABI MUKPOOPTaHU3MBI HE pasMHoOXaroTcs. Beicy-
LLIKMBAHWE B BAKYYME M3 3aMOPOXEHHOIO COCTOSIHMS (JIMO(UIH3ALHS)
MpeKpaliaeT pasMHOXEHHE M CrOCOGCTBYET ITMTEIbHOMY COXpaHe-
HHIO MMKPOOGHBIX ocobeid.

Benku (40—80 % cyxoit Macchl) onpeAeasiioT BaxHeiilue 6uo-
JIOTHYeCKHEe CBOICTBa OakTepuil M COCTOSIT OOBIYHO W3 CoYeTaHHIl
20 amuHOKHUCNOT. B cocraB Hakrepuii BXOOAUT AMAMHUHONMUMETHHOBAS
kucinota (JAIT), otcyrcrByloliast B KJIeTKax 4€JOBEKAa M XHMBOTHDIX.
Baktepun cogepxat 6osiee 2000 pazIM4HBIX GeIKOB, HaXOMAMIMXCS
B CTPYKTYPHbBIX KOMIIOHEHTaX M YYacTBYIOLIMX B MNpoleccax MeTaGo-
au3ma. Bonblinag dacte 6enKoB obnagaer ¢epMeHTATUBHON aKTHUBHO-
cTbio. Benku GakTepuanbHON KIETKH 00YCNOBJIMBAIOT aHTUIEHHOCTD
U HMMYHOT€HHOCTb, BUPYJIEHTHOCTb, BUJOBYIO MPUHAMLIEXHOCTh Gak-
TEepHil.

HyknenHoBble KHUCIOTHl GakTepHil BBIMONHAIOT (YHKILUH,
aHAIOTHYHbIE HYKJIEHHOBBIM KHCJIOTAM 3YKAapMOTHYECKHX KJIETOK: MO-
nekyna JJHK B Bume XpoMOCOMBI OTBEYaeT 3a HAC/IEACTBEHHOCTb, PU-
GOHYKIEHHOBBIE KHUCIOTbl (MHMOpMalMOHHAA, WIM MaTpUYHasi,
TpaHCNOpTHas? MU PUOOCOMHASI) y4yacTBYIOT B OHOCHMHTe3e Gesika.

BakTepun MOXHO XapakTepH30BaTb (TaKCOHOMHUYECKHU) MO COAEp-
XaHUIO CYMMbI T'yaHMHAa M 1uTo3uMHa (I'L]) B MOJSIpHBIX MpOLEHTaX
(M%) ot obuero konuuectBa ocHosaHuit JHK. Bonee TouHoit xa-
PaKTEPUCTHKON MHMKPOOpraHu3MoB siBnsiercsi rubpramusauus ux JHK.
OcHoBa Metona rubpuamsanuu JHK — crioco6HoCTb neHatypupo-
BaHHoi (ogHoHuTyaToit) JJHK peHaTypupoBatbes, T.6. COEAMHSATHCA
¢ koMruieMeHTapHoit HuTbhio JHK U o6pa3oBbiBaTh ABYXLIEMTOYEUHYIO
mosexyny JHK.

YrneBoabl 6GakTepHil NMpeNCTaBieHbl MPOCTHIMM BELIECTBAMH
(MOHO- M JMcaxapuipl) U KOMIUIEKCHBIMU coexuHeHusiMu. [lonuca-
Xapuasl 4acTo BXOAAT B coctaB Kancya. HekoTopble BHYTpUKIETOY-
Hbie TMoynucaxapuipl (KpaxMai, TJIMKOTEH W Ip.) SBJISIOTCS 3anac-
HbIMU MUTATEJbHBIMU BELLECTBAMM.

JIunuvasl B OCHOBHOM BXOOAT B COCTaB LIMTOIUIa3MAaTUYECKOIA
MeMOpaHbl M €€ NPOM3BOMHBIX, @ TaKXKe KIETOYHOH CTeHKM Oakre-
pHil, HarlpuMep HapyxHoil MeMOpaHbl, rae, Kpome GHMOMONEKYNsp-
Horo ciost yunupos, umeerca JITIC. Jlunumbl MOrYT BHINOJHSITH B
LIMTOIIa3Me POJb 3alTacHbIX MUTaTeNbHbIX BeuiecTs. JIunuasl 6akre-
pHil nipencrasieHsl $pochonUTUIaMU, KUPHBIMU KUCIOTAMU U TIIU-
uepuaamu. Haubonsitee konuvecrso nununos (no 40 %) comepxar
MUKOOaKTEpUU TYOepKynesa.

MuHepanbpHble BellecTBa Oaxrepuii 0OHAapyXHUBalOT B 30J1€
nocsie CXUraHus KieTok. B 6oJblioM KoauuecTBe BhISIBJIAIOTCA ¢hoc-
¢op, kanuii, HaTpuii, cepa, Xene3o, KaabuMil, MarHUi, a TaKxe
MHMKpO3JIeMeHTbl (LIMHK, MeAb, KoGarbT, Gapuif, MapraHel M Ap.).
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OHM yyacTBYIOT B peryisilul ocMoTHyeckoro mamneHusi, pH cpenpi,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEJIBHOTO MMOTEHLIMANA, aKTUBUPYIOT ¢hep-
MEHTBI, BXOAST B cocTaB (PepPMEHTOB, BUTAMMHOB M CTPYKTYPHBIX
KOMITOHEHTOB MUKPOOHOIl KJIETKHU.

3.2. Nutanune GakTepui

OcobeHHocTH MUTaHUSI GAKTEPHAIBHOH KIETKH COCTOAT B MOCTYM-
JICHUW [MUTATeNIbHBIX CYOCTPaTOB BHYTPb Yepe3 BCIO €€ MOBEPXHOCTD,
a TaKXe B BBICOKOWH CKOPOCTH MpoLIECCOB MeTa6onu3mMa M ajanTa-
LMU K MEHSIOLIMMCSL YCIOBUSIM OKPYXalOIeil cpelbl.

Tunsl nuranua. [IupokoMy pacripocTpaneHuio 6aktepuit crioco6-
CTBYET pasHooOpasue THINOB NMHUTaHHA. MHKpOOpraHH3Mbl HYXHAIOT-
c B yriesone, asote, cepe, dochope, Kauu H APYTHX dJIeMeHTax.
B 3aBMcMMoOCTH OT MCTOYHMKOB yryiepona Iyl MUTaHHS GakTepuu
nensirest HAa aytotpodgdbl (OT rped. autos — cam, trophe — nmumia),
UCIIOJNIb3YIOlINe A1 MOCTPOEHHUsI CBOUX KJIETOK IUOKCHI Yriepozaa
CO, u npyrue HeopraHMYeckue COeJUHEHMsl, U reTepoTpod sl (OT
rped. heteros — apyroi, trophe — nuiua), nuralouvecs 3a cyer
rOTOBBIX OPraHUYECKHUX COEAUHEHHUI. AYTOTPOHBIMU GaKTepUsIMHU
ABNSAIOTCS HUTpUDMUMpPYIOILHe OakTepuH, HaxoOsAUIMECA B MOYBE;
cepobaktepuu, obuTatrolme B BOJE C CEPOBOJOPOAOM; Xee306aK-
TEPUH, XHUBYUIME B BOAE C 3aKWUCHBIM XeJie30M, U Ip.

IerepoTtpodbl, yTHAN3MpYIOILIME OPraHHYEeCKUEe OCTATKU OTMEPILIUX
OpraHU3MOB B OKpyXalolleil cpene, Ha3bIBaloTcsl canmpoduTaMu.
I'etepotpocbbl, BbI3bIBalOILME 3a60JICBAHHUS Y 4YeIOBEKa MJIM XUBOT-
HbIX, OTHOCAT K MATOreHHbIM W YCIOBHO-NaToreHHBIM. Cpeaun maro-
reHHBbIX MMKPOOPraHU3MOB BCTpeyaloTcsl oGiuratHoie U ¢a-
KYJIbTaTUBHbIe mapasuThl (OT TIped. parasitos — HaxIeOHUK).
OO6auraTHbie MapasuThl CMOCOOHBI CYUIECTBOBATH TOJBKO BHYTPH
KJIETKH, HapUMEpP PUKKETCHHU, BUPYCBI M HEKOTOpBIE MpOCTeifiline.

B 3aBucumoctH oT oKuciasieMoro cybcrpata, HasbiBa€MOro JOHO-
POM 3JIEKTPOHOB WJIM BONOPOJA, MMKPOOPraHM3Mbl HENAT Ha [Be
rpynnbl. MUKpOOpraHU3Mbl, HCITOB3YIOLIHE B KAYECTBE JOHOPOB BO-
IopoJa HeopraHW4YecKue COeOMHEHUs!, HA3bIBAIOT JIUTOTPOQHHBI -
mu (oT rpey. lithos — kaMeHp), a MHKPOOPraHU3Mbl, HCHOJIB3YIO-
LIMEe B KayecTBE OOHOPOB BOAOPOJA OPraHHYECKUE COCAMHEHMS, —
opraHorpocdamu.

Y4uThIBas UCTOUHUMK 3HEPruM, cpeau Gaktepuil paznudaior ¢o -
ToTpodHl, T. €. GOTOCHHTE3NpYIOWKe (HaNpUMeEP, CUHe-3eNeHbIe BO-
OPOCIIH, WUCMOJNB3YIOUIUEe 3HEPrui0 cBeTa), ¥ XeMoTpodbl, HyX-
namouuecs B XUMUYECKUX UCTOYHMKAX HEPTUM.

@akTopsl pocta. MuKpoopraHusMaM Ui pocTa Ha MUTATENIbHbIX
cpelax HeoOXoNUMBL onpenesieHHbie TOMONHUTENBHbIE KOMIOHEHTBI,
KOTOpHIE MOJNyYyuIu HasBaHWe ¢akTopoB pocra. Dakropsl pocra —
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HeobXxoauMsbIe IS MUKPOOPTaHU3MOB COEIMHEHHUs, KOTOpbie OHU
CaMHM CHHTE3UPOBaTh HE MOFYT, MO3TOMY MX HeoOXOmMMO N06aBIATH
B nuTatenbHsle cpenbl. Cpeau (pakTOpoB poCTa pa3lIvyaloT: aMMHO-
KHCIOThI, HeobxomuMble ISl MOCTPOEHUsT 6EJIKOB; MypHHbLI U MHPHU-
MHIHHbBI, KOTOpbie TpeOyloTcs Wisi 06pa3oBaHUS HYKJIEMHOBBIX KHC-
JIOT; BUTAMHMHBI, BXOASILME B COCTAB HEKOTOpPbIX (epMeHTOB. M o6o-
3Ha4YeHUsT OTHOILLEHHUST MUKPOOPTraHU3MOB K (haKTopaM pocTa UCHOJNb-
3yI0OT TEPMHHBI «ayKcoTpodsl» U «HpoTOTpodbl». AYKCOTpod bl
HYXJAI0TCA B OQHOM WJIM HECKOJIbKHX (baKTopax pocTa, MpOTOTpPO-
¢ b1 MOryT camMM CHHTE3UPOBATH HEOGXOOUMbIE [JISI POCTA COeIUHE-
HUs. OHU CcrOCOGHBI CHHTE3UPOBATh KOMIIOHEHTHI U3 IJIIOKO3bI U
coJyieii aMMOHMHSIL.

Mexann3mbl nutanus. IlocTyruieHue pasivyHBIX BeweCTB B 6Gak-
TEPHATbHYIO KJIETKY 3aBUCUT OT BEJIMYMHBI U PACTBOPUMOCTH MX MO-
JIeKyn B aunupgax unu soge, pH cpensl, KOHUEHTpaLUHM BELLECTB,
pa3uyHbIX (hakTOpoB MpoHULaeMocTH MeMOpaH U ap. KierouHast
CTEHKA MpOMycKaeT HeOONbLIME MOJIEKYbl U MOHBI, 3aHep)XHBas Mak-
poMorekyisl Maccoil Gonee 600 JI. OCHOBHBIM peTyJSiTOPOM MOCTYII-
JIEHMs BELUECTB B KJIETKY fIBJISIETCS LIMTOIUIa3MaTH4eckasi MeMOpaHa.
YCI0BHO MOXHO BbIICIUTb YeThbIpe MeXaHU3Ma NMPOHMKHOBEHUS MH-
TaTeIbHBIX BELIECTB B OaKTEpHAIbHYIO KIIETKY: 3TO mpocras aucgdy-
3usi, obneryeHHasi nU(¢y3ust, aKTUBHBIIA TPAHCMOPT, TPAHCIOKALUS
rpyi.

Haunbonee mpocToit MExaHU3M MOCTYMJIEHHUS] BELECTB B KJIETKY —
npoctasd Aucpdy3us, npy KOTopoil NMepeMelieHUe BELIECTB MPO-
HCXOIMUT BCJENCTBHE Pa3sHULIBI UX KOHUEHTpPauWH Mo obe CTOPOHbI
yuTOrIa3MaTHyeckKoii MemM6paHbl. BelliecTBa MpoxonsiT uepe3 JUMUI-
HYIO YacTh L{UTOIIA3MATUYECKOI MeMOpaHbl (OpraHMYeCKHE MOJIeKY-
JIbl, JIEKAPCTBEHHbIE MpenapaTshl) M peXe Mo 3amoJHEHHBIM BOIOIA
KaHadaMm B LMTOrIa3MaTHYecKoil Mem6paHe. ITaccuBHas nuddysus
ocyuiectisercs 6e3 3aTpaTbhl 3HEPTHH.

OGneruenHHas nu¢pdy3us MPOUCXOAUT TaKKE B PE3yJbTaTe
PasHUUb! KOHUEHTpPAUHU BellecTB Mo o6e CTOPOHbI LHUTOIIa3MAaTH-
qyeckoif MeMOpaHbl. OHAKO 3TOT MPOLECC OCYWIECTBISETCSI ¢ MTOMO-
BIO MOJIEKYJI-EPEHOCYMKOB, JIOKATUIYIOUIMXCSI B L{UTOIIa3MaTHyeC-
Kol MeMOpaHe W obnagawolnx creuududHocTsio. Kaxaslif mepeHoc-
YUK TpaHCMOPTHpYET 4Yepe3 MeMOpaHy COOTBETCTBYIOlIEE BELLUECTBO
WIM mepenaeT APYroMY KOMITOHEHTY LHTOIUIa3MaTH4yecKoil MeMOpa-
Hbl — CcOOBCTBEHHO MEPEHOCYUKY. bejkaMH-NepeHOCYHKAMH MOIYT
ObITb MepMeas3bl, MECTO CHHTE3a KOTOpHIX — LHUTOIIa3MaTHyec-
Kass Mem6paHa. O6neryeHHast nudgy3us mportekaer 6e3 3aTpaTbl SHEP-
MM, BelIECTBA MepeMELIAloTCsl OT 0ojiee BbICOKOM KOHLIEHTPAaUMM K
6osee HHU3KOIA.

AKTUBHBIH TPAHCMOPT MPOUCXOAUT C MOMOLIBIO MEPMeEas U
HarpasJieH Ha MepeHOC BEILECTB OT MeHblleil KOHUEHTpaUUU B CTO-
poHy Gonbllieii, T.e. KaKk Obl MPOTUB TeYeHHsi, TOBTOMY JaHHBIA Mpo-
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LeCC COMpoBOXIAETCH 3aTpaToi Merabonnueckoit 3Hepruu (ATD),
obpasyrolleiicsi B pe3yjbTaTe OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pe-
akUHif B KIETKe.

IlepeHoc (TpaHCNOKAUHW) rpymnm CcXoAeH ¢ aKTUBHBIM
TPAHCIIOPTOM, OTJIMYasiCh TEM, YTO IIEPEHOCHMAs MOJIEKYJa BMIO-
W3MEHsIeTCs1 B Mpoliecce MepeHoca, HanpuMep docdopunupyercs.

Beixon BelLecTB M3 KIETKHU OCYLUECTBJsIeTCs 3a cueT Auddy3uu
W TPU y4acTUHU TPAHCMNOPTHBIX CUCTEM.

®epmennl Gakrepuit. DepMEHTHI PACNO3HAIOT COOTBETCTBYIOIINE UM
MeTaGonuTsl (cyGeTpaThl), BCTYMAIOT ¢ HUMH BO B3aHMOJAEHCTBHE W
YCKOPSIIOT XUMHYecKue peakuuu. PepMeHTh! sBsIoTCH GeKaMH, yya-
CTBYIOT B npoueccax aHabonusma (cHHTEe3a) M Karabonusma (pacna-
na), T.e. MetaGonusma. MHorue ¢gpepMeHTBI B3aMMOCBSI3aHbI CO CTPYK-
TypaMu MHUKpoOHoi#i knetku. Hanpumep, B uuTOonIasMaTnyeckoid Mem-
6paHe UMEIOTCS OKUCIUTEbHO-BOCCTAHOBUTENbHBIE (PePMEHTHI, y4a-
CTBYIOILME B ABIXaHUM U OENEHUM KIETKH; epMeHThl, obecrieunsa-
IOWIHE MMUTAaHUE KIETKH, U Ip. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
c¢epMeHTBl UTOIUIA3MATHYECKOH MeMOpaHbsl U ee MPOU3BOAHBIX 0bec-
MeYUBAIOT DHEPrueil WHTEHCUBHBIE IMpOLECChl GUOCHMHTE3a paznuy-
HBIX CTPYKTYp, B TOM YMUCJE KIETOYHOM cTeHKH. (DepMeHThI, CBSI-
3aHHbIE C JICJIECHUEM M ayTOJH30M KIETKH, OOHapyKHUBaIOTCSl B Kie-
TOYHOM cTeHKe. Tak Ha3biBaeMble 3HJogepmermsl KaTATU3UPYIOT Me-
TaboIM3M, TIPOXOASIIHIl BHYTPM KIETKU. JKk3oghepmermi BBIICASIOT-
cAd KJETKOH B OKPYXAIOLIylO0 cpeny, PAaclIEeruisisi MaKpOMOJEKYJbI
MUTaTeIbHBIX CYOCTPaTOB O MPOCTBIX COEAWHEHWH, YCBaHBaeMbIX
KJIETKOIf B Ka4ecTBE HCTOYHWUKOB 3HEPruu, yriepona u ap. Hekoro-
pble 3k30(epMEHTbl (MEHUUWIIMHA3a U [IP.) UHAKTUBUPYIOT aHTH-
6UOTUKH, BBIMONHSASA 3ANUTHYIO (PYHKLHIO.

PasnuyaloT KOHCTUTYTHBHBIE U HHAyUHGeNbHblE (hepMEHTHI.
K KOHCTHTYTHBHB M (pepMEHTAM OTHOCST (hepMeHTbI, KOTO-
PHIE CHHTE3UPYIOTCSI KIETKO# HEeNpepbIBHO, BHE 3aBUCHMOCTH OT Ha-
nu4us cyberpaTtoB B nuTtateabHol cpene. MHayuubGenbHBIE
(amanTuBHBbIe) depMEHTH CHHTE3UpyloTcs 6GaKTepHalbHON KIET-
KOl TOJNBKO NpPU HATMYMU B cpeae cybcrtpara AaHHOIO (epMeHTa.
HanpuMep, B-rajakrosugaza KMILEYHOH MAJOYKON HA cpeae ¢ Iiio-
KO30i MpakTU4YecKH He obpa3yercs, HO ee CHHTE3 PE3KO YBeIUYH-
BaeTCsd NMpH BBIPALUMBAHMMK HA CPeAe C JIAKTO30i MJIM OpPYyruM (3-ra-
JIAKTO3U/I030M.

Hekortopbie ¢epMeHThl (Tak HasbiBaeMble (hepMEHThbl arpeccHu)
pa3pylwialoT TKaHb W KJIETKH, OOyCNIOBNUBAsl WHPOKOE pacnpocTpa-
HeHWe B WH(pUUUPOBAHHONH TKAaHM MHUKPOOPraHM3MOB M KX TOKCH-
HOB. K Takum ¢epMeHTaM OTHOCAT rMajypoHupaly, kKoJjare-
Ha3y, ge3okcupuOOHyKNealy, HelWpaMUHUIA3Y, JEUHU-
TOBUTeANA3y W ap. Tak, rHaypoHHAA3a CTPENTOKOKKOB, pacuier-
Jisisl TUAJIYPOHOBYIO KUCJIOTY COEAWHUTENBHON TKaHHU, CrocoOGCTByeT
PacrpocTpaHEeHH 0 CTPENTOKOKKOB U UX TOKCHHOB.
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H3sectHo Gonee 2000 pepmeHToB. OHU OOBENUHEHBI B 1LECTh KIaC-
COB. OKCHIOPEAYKTa3bl — OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE (hep-
MEHTbl (K HUM OTHOCSAT NErMApPOreHasbl, OKCMIa3bl M 1p.); TpaHc-
(depasbl, nepeHocsMe OTAEAbHbIE PAXUKAIBI M aTOMbI OT OIHHMX
COENMHEHMIt K IPYrMM; THAPONA3bl, YCKOPSIOUWIME PeakKUMH THAPO-
JIN3a, T.e. paciLETUIeHMsT BElUEeCTB Ha Gosiee NMpPOCThIE C MPUCOETHHE-
HUEM MOJIEKYN Boibl (3cTepasbl, ¢rocdarasbl, NIIOKO3UAA3bl U Ap.);
JIMa3bl, OTILEMUISIIOIIME OT CYOCTPaTOB XMMHYECKHE TPYNIbI HETHI-
POJIMTHYECKUM TIyTeM (KapOokcuiasbi M Jp.); M30MEpaswi, Mpespa-
UIAIOLIHE OPraHUYeCKHe COeNUHEHUs] B UX U3oMephl (¢pocorekcou-
3oMepa3a U [Ip.); JUrasbl, WIK CUHTETa3bl, YCKOPSIOWME CHUHTE3
CJIOXHBIX COeAMHEHUIT U3 Bosee nMpocThix (acrapariHCUHTETAasa, MO-
TaMUHCHUHTETa3a U Aap.).

Paanuumns B epMEHTHOM COCTaBe UCIOJNB3YIOTCS U MAEHTU(DH-
KalMM MHUKPOOPraHW3MOB, TAK KaK OHHM ONpPEesIOT UX pPalTU4dHble
61MoXxMMHUYEeCKUE CBOWCTBA: caxapoJMTHYecKHe (paclUeruieHHe caxa-
POB), TIPOTEOJIMTHYECKHE (pa3ToXeHUe OeNKOB) U Apyrue, BBISIBASA-
€Mble 110 KOHEYHBIM MpOAYKTaM paclieruleHusl (0O6pa3oBaHMe LIE0-
4yel, KUCJIOT, cepoBomopoia, aMMHaka M Ip.).

PepMeHTE MUKPOOPTaHM3MOB HMCIOJB3YIOT B FEHETHYECKOM MH-
XEHEepUU (PeCTPUKTAa3bl, JIMra3bl U Op.) JISA TONAYYeHHs GHOJNIOrU-
4eCKU AKTHMBHBIX COCNMHEHHUM, YKCYCHOH, MOJIOYHOI, JTUMOHHOK M
IPYrUX KHUCJIOT, MOJIOYHOKHMCIBIX TPOAYKTOB, B BUHOAEAMH W IpY-
rux orpacyiax. @epMeHTbl TPUMEHSAIOT B KadecTBe 6M0N06aBOK B CTH-
payibHble MopowKK («OKa» U Ap.) I YHUYTOXEHUS 3arpsi3HEHUMH
6enKoBOIf NMPUPOABI.

3.3. OuixaHue Gakrepun

HObixaHue, win GHONMOTHUYECKOe OKHUCIEHUE, OCHOBAHO HAa OKMCJIM-
TEJIbHO-BOCCTAHOBUTEJIbHBIX peaKLMAX, UAYIUX ¢ obpa3oBaHUEM
AT®-yHMBEpPCAUTHHOTO aKKYMYJISTOPa XUMHYECKON BHEPIUU. DHEprust
HeobXomMMa MHUKpOGHOW KieTKe IS ee XuaHenesiteabHocTH. [lpu
IbIXaHHUM TIPOUCXOISIT INpollecchl OKUCACHUS M BOCCTAHOBJICHHS:
OKHCJIEHMe — oOTnaya AOHopamMM (MOJIeKylaMM MJIM aTOMaMHM) BoO-
opoia WK 3JIEKTPOHOB; BOCCTAHOBJICHUE — MPHUCOETMHEHUE BONO-
pola MM 3JIEKTPOHOB K aKIEeNTopy. AKUENTOPOM BOAOPONa WM
3JIEKTPOHOB MOXET ObITb MOJNEKYJNSPHbIH KUcaopod (Takoe IbIXaHue
Ha3piBaeTcsd a’poOHBIM) WIM HHUTpaAT, cyiabdar, ¢ymapar (Takoe
IObIXaHWE Ha3bIBAETCSI aHA3POOHBIM — HHUTPATHHIM, CyJbGATHEIM,
¢dymapatHbiM). AHaspobuo3 (oT rpey. aer — Bo3ayx + bios —
XU3Hb) — XHU3HEAESTENbHOCTb, NMPOTEKAIOIIAd NPH OTCYTCTBUH CBO-
6onHoro kxucnopona. Ecnu noHopamu M akuenTopaMd Bogopoja siB-
JISIIOTCH OpraHUYecKUe COeIUHEHUS, TO TaKOi Ipolecc Ha3blBaeTcs
6poxeHueM. Ipu GpoXEHUH NPOUCXOAUT (epPMEHTATHBHOE pacILern-
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JieHWEe OpraHUYeCKHX COeAMHEHMl, MpeUMYLIECTBEHHO YIJIEBOJOB, B
aHas3poOHbIx ycnoBUsiX. C yyeTroM KOHEYHOIo NMPOAYKTAa pacluerUIeHMs
YIJIEBOAOB pA3/IM4YalOT CNMPTOBOE, MOJIOYHOKHMCIIOE, YKCYCHOKHCIIOE
U Ipyrue BUABI OpoXeHMsI.

ITo oTHOLIEHHIO K MOJIEKYJISIpHOMY KHclopoly 6akTepud MOXHO
pa3fieiuTh Ha TPM OCHOBHbIe FPYNIbI: oOMHUraTHble, T.e. obs3aTeNb-
Hble, a3pobbl, obauraTHble aHa3poObl U GaKynbTaTHBHBIE aHA3POOLI.
O6GaurarHbeie a3po6Gbl MOrYT PacTH TOJBKO MPHU HATMYMM KHUC-
Jopoga. O6iuratrHbie aHa’poObl (KIocTpuauu GoTynu3Ma, ra-
30BOW raHrpeHbl, crojiOHsika, 6akTepouabl U Ap.) pacTyT TOJbKO Ha
cpene Ge3 kuciaopoAa, KOTOPbIH I HUX ToKcuyeH. [Ipu Hamu4duu
KHciopona Gakrepuu oOpasyloT repekucHble paguMKaibl KUCJIOPOIa,
B TOM YHCJie MepeKHCh BOAOpoAa U CYNMEepOKCHA-aHMOH KHCJIOpo[a,
TOKCHYHble IS OOMMraTHbIX aHapoOHbIX OGaKTepHii, MOCKONbKY
OHM He o0OpasyloOT COOTBETCTBYIOLUIME WMHAKTHUBUpYyIOlMe ¢ep-
MEHTBI. A3pobHble Gakrepuu WHAKTMBUPYIOT MepekKuch BoAopoaa U
CyMepoKCHI-aHUOH COOTBETCTBYIOLUIMMH (epMeHTaMu (KaTajia3soif,
nepokcuaasoif M cynepokcupaucmyrasoit). PakyjibTaTUBHBIE
aHa3poObl MoOryT pacT¥ KakK NpH HAJIMYMH, TaK U NPH OTCYTCTBUH
KHMCJIOpOJIa, MOCKOJBbKY OHM CHOCOOHBI IepeKIioyaThcsl ¢ JAbIXaHMS
B MPUCYTCTBUM MOJIEKYJISIPHOTO KHCJopojJa Ha OpoXeHHe B ero or-
cyrcrBue. DakynbraTvBHbIe aHA3poOB! CIIOCOOHBI OCYIIECTBIATh aHa-
3pobHoe abIXaHWe, Ha3bIBAEMOe HHUTPATHBIM: HUTpAT, SABAAIOLIMICH
aKuUenTopoM BOAOPO/A, BOCCTAHABIMBAETCA N0 MOJEKYJISPHOro aso-
Ta 1 aMMMaKa.

Cpeayn o6nHratHbIX aHa3poOOB pa3iM4alOT a3pOTOoNepaHTHbIe Hak-
TEpUH, KOTOPHIE COXPAHAIOTCA NMPHU HAJMYUU MOJIEKYISIPHOTO KHC-
Jlopolla, HO He HCITOJIb3YIOT ero.

Hns spipammBanus aHaspoboB B GakTepHoJiorHyeckux Jlaboparo-
PHUSX NPUMEHSIOT aHA3poCTaThl — crelHabHble €eMKOCTH, B KOTO-
PBIX BO3YX 3aMEHSIETCSl CMEChIO Ia30B, HE COAEPXAlUMX KHUCIOpoJa.
Bo3ayx MOXHO yIanaTh M3 MUTATeNbHBIX cpell MyTeM KHUIISIYEHHUS, C
MOMOILIbI0 XMMHYECKHX alcOpOEHTOB KHUCIOpoaa, MOMELAeMbIX B aHA-
3pocTarbl WIM ApYrHe eMKOCTH € MOoCeBaMH.

3.4. Poct u pasmHOXeHue Gakrepui

XKusHenmesiteNbHOCTh GakTepuit XapakTepHusyercs pocToM — d¢op-
MHUpPOBAHHUEM CTPYKTYPHO-(YHKIMOHAIBHBIX KOMIIOHEHTOB KIETKH H
yBeJIMYEHHEM caMoii OGaKTepHa/ibHOM KJIETKH, a TaKXKe pa3MHoOXe-
HMEM — CaMOBOCTIpOM3BeAeHHEM, MPUBOASIIMM K YBETMYEHUIO KO-
NinyecTBa GaKTepHALHBIX KIETOK B MOMYMALHHU.

bakrepuu pa3MHOXAalOTcsl MyTeM OuHapHoro AeieHUs MNOMOJaM,
pexe MyTeM NMOYKOBaHHWA. AKTUMHOMMUETHI, KaK U rpuObl, MOTYT pa3-
MHOXAaTbCsl CNopaMH. AKTHHOMMLUETBI, ABJISASCh BETBSIUMMHUCH Gak-
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Puc.3.1. ¥YnbrpaToHkHe cpe3wl aensiuxcs GakTepHil.

a — BpACTAHHE NEPEropodKH AeNieHusl y cTaunoKokka; 6 — obpajoBaHHe nepe-
TAXKKH ¥ KHILEYHONH MajovKH (YKasaHO cTpenkamH). SneKTpoHorpamma.

TEPUSAMH, PA3MHOXAIOTCH MyTeM (hparMeHTallMH HUTEBUAHBIX KJIETOK.
I'pamnonoxuTenbHele 0aKTepUH OENATCA NMyTeM BPacTaHUA CHHTE3H-
PYIOLLUXCS TIEPErOPONOK AENeHUs] BHYTPh KJIETKM, a rpaMOTPULIATE)Tb-
Hble — MyTeM MEepeTsKKUA, B peayibTare oOpa3oBaHHS TaHTeIeBHI-
Hbix duryp, u3 KoOTOpbiX 00pasyloTcs OBEe OAMHAKOBbIE KJIETKH
(puc. 3.1; cM. puc. 2.2).

JeneHuio KNeToK MpesiuecTByeT peruikauust GakrepyanbHOM Xpo-
MOCOMBI IO TMONYKOHCEPBATUBHOMY THUMy (aBycnvpansHast uens JHK
pacKphIBAETCA M KAXMAsh HUTb JOCTPAUBAETCS KOMIUIEMEHTAPHOM HH-
ThIO), MpUBOOSAWAA K yasoeHHIO Mosnekyn JJHK 6GakrepuansHoro sumpa —
Hykneouna. Pernkauust xpomocomHoit IHK ocyluecteisercss ot Ha-
yaNbHOM TOYKM ori (OT aHMA. origin — Hayamo). XpoMocoma Gakrepu-
ATBHOM KJIETKW CBsi3aHa B oOJlacTv Ori ¢ LIMTOMJIA3MaTHYECKOi MemO-
panoit. Permuxauusa JHK karanuzupyercsa JHK-nonnmepasamu. CHa-
yaja MPOMCXOMUT pacKpyyHBaHWe (HeCrUpaliU3aLiusl) OBOHHOW Liermu
IOHK, B peaynbrate uyero obpasyercsi peruIMKATHBHASI BUJIKA (pa3BeTB-
JIEHHbIE LEIMU); OMHA U3 Lenel, MOCTpauBasiCh, CBSI3bIBAET HYKIEOTH-
opl OT 5'- K 3'-KOHL, Apyras — JOCTpauBaercs [OCerMEHTHO.

Pennukauus JJHK nmpoucxomuT B Tpy 3Tama: MHULMALMS, SIOH-
rauusi, MM pocT uenu, ¥ tepMuHauus. O6pa3oBaBliuecs B pe3yib-
Tare perIMKalLUK IBE XPOMOCOMBI PAacXoiATcs, YEMY CIIOCOOCTBYET
yBeJlMUEHUE DPA3MEPOB PACTYIICH KIETKU: MPUKPEIUIEHHbIE K LIMUTO-
Mia3MaTUYecKoir MeMmOpaHe WU ee MPOM3BOIHBLIM (HApUMep, Me-
30COMaM) XPOMOCOMBI MO Mepe YBEIU4YeHUsl oOGbeMa KIIeTKH Ymasi-
toTcst apyr ot apyra. OKoHuaTeslbHOoe X obocoGeHue 3aBepliaeTcs
06pa30BdHUEM TEPETSKKU WM neperopoiku peneHusi. Kietku c
neperopoakKol AeJIEHUsl pacXolsTcsi B pe3yiabTaTe JeWCTBUS ayTONH-
THYECKHX (pepMeHTOB, paspyLUaloLUMX CEpPALEBHHY Meperopoaku ne-
JIeHUsI. AYTOJIM3 NPH 3TOM MOXET MPOXOJWTb HEPABHOMEPHO: HeNs-
lMecs: KJIETKU B OIHOM YYACTKe OCTAlOTCSI CBSAI3AHHBIMU YACThIO KIle-
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dasa

Pa3za oTMHUpaHUS

Jlorapudmuueckas

Jlar-dasa

/]

JlorapudMer uvicna GakTepHit

Bpems

Puc.3.2. ®a3bl pasMHOXeHHs GaKTepHii.

TOYHOH CTEHKM B obiacTd mneperopoaku aeneHusi. Takue KIeTKM
pacrioylaralorcsl oA YrJioM Apyr K IpYyry, YTo XapakTepHo mis aud-
TEPUHHBIX KOpHHEOaKTEpHiA.

Pa3mnoxenne Oakrepuii B xuIkoil nMTaTennHol cpepe. Bakrepum,
3acesiHHbIE B OIIpelNe/IEHHbll, HEe U3MEHSIOUIHiica o0beM muUTaTe)lb-
Hoit cpeabl, pa3MHOXasCh, MOTPEGISIIOT MUTATENbHbIE 3JIEMEHTDI, 4YTO
MPUBOIUT B AAJbHEHILUEM K UCTOLIEHHUIO NMUTATEJIbHONW cpelbl U mpe-
KpaieHuo pocra 6akrepuit. KynbrusupoBaHue 6akrepmii B Takoil cu-
cTeMe Ha3bIBalOT MEpUOANYECKHM KYyJIbTUBMPOBAHHEM, a KYJLTYPY —
nepuoauyeckoil. Eciiu xe ycloBHst KyNTbTHBUPOBAHUS HOMIEPXHUBAIOTCS
AyTeM HeMpepbIBHOI MoJayM cBeXeil MUTAaTeNbHOM cpeabl M OTTOKA
TAKOro Xe o0beMa Ky/NbTYpAIbHOM XHIKOCTH, TO TaKoe KyJbTUBHPO-
BaHME Ha3bIBAaeTCS HEMpEPBbIBHBIM, a KYJILTYpa — HEMpepbIBHOM.

Tlpu BbIpaiunBaHuM GakTepuil Ha XMUAKOH MMUTATENBHONW cpene
Habmogaercs MPUAOHHBIA, At dy3HBIH UAM MOBEPXHOCTHLIN (B BHIE
IUIEHKH) pocT KyabTypbl. PocT mepuoanyeckoil KynbTypbl 6akrepuit,
BbIpalliMBaeMbIX Ha XHUIKON MUTATENIbHOW cpede, MoAPAa3IENsIOT Ha
HecKo/lbKo ¢a3, WIM MepHoaoB:

A gar-¢gasa;

A ¢asa sorapudpmuyeckoro pocra;

A (aza cTaUMOHAPHOINo pOCTa, MIM MAKCHUMAJIbHOU KOHLEHTpaLUH
Gakrepuii;

A paza rubenu Gakrepuii.

31H ($a3bl MoXHO H300pa3uth rpacduyeckH B BUAE OTPE3KOB KpH-
Boil paaMHOXeHMSI Gakrepuii, oTpaxalollueil 3aBUCHMOCTb Jiorapud-
Ma yMcaa XHUBBIX KIETOK OT BpeMEHH MX KylbTUBUpoBaHMs (puc. 3.2).
Jlar-da3a (or aHm1. lag — 3amasgpiBaHKME) — MEPUOL MEXIY MO-
ceBoM OakTepHii M HavasoM pasmHoxeHus. TpogomxurenbHocTs nar-
da3pl B cpeaHeM 4—5 4. Bakrepuu npu 3ToM yBEJIMYMBAIOTCS B pa3-
Mepax M ToTOBSITCA K HEJIEHHIO, HApacTaeT KOJMYECTBO HYKIEHMHO-
BbIX KMcJOT, Oesika M ApyrMX KoMiioHeHToB. Pa3a norapudpMu-
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YeCcKOoTro (?KCMOHEHLHAJIbHOr0) pocTa SBASETCA MepUodoM HH-
TeHCHBHOTO AejeHus OGaktepuil. [1poLo/XKNTENbHOCTD ee OKONo 5—
6 y. [Ipy onTUMANBHBIX YCIOBHMSAX pocTa OGaKTepUHM MOTYT AETUTbCH
kaxable 20—40 MuH. Bo Bpemst aroit daspl 6akTepuu Haubosee pa-
HHUMBI, 4YTO OOBSCHSIETCSI BBICOKOH HYBCTBUTEJNBHOCTbIO KOMIIOHEH-
TOB MeTabo/M3Ma MHTEHCHUBHO pacTylleidl KJIETKH K HMHIHOUTOpam
cuHTe3a 6enka, HYKJIEMHOBBIX KHCIOT M [Op. 3aT€M HACTyMNaeT
dasa ctauMoHapHOTro pocTa, NpU KOTOPOi KOTHYECTBO XKH3-
HECMOCOOHBIX KIETOK ocraercsi 6e3 M3MeHEeHMit, COCTABNssi MaKcH-
MasibHbIi ypoBeHb (M-KoHuUeHTpauus). Ee mpomo/XuTenbHoCTh BbI-
paxaercsi B 4acax u Kosebyercsi B 3aBUCMMOCTH OT BHIA GakrepHii,
X ocobeHHocTell M KY/IbTHUBMPOBAHMSA. 3aBEplliaeT Mpolecc pocTa
bGaktepuit daza rubGesu, XapakTepHsylolIasgCs OTMHpaHMeM 6ak-
TEepUil B YC/IOBHAX HCTOLLUEHHMS MCTOYHMKOB IMHUTATENbHOM cpenbl M
HAaKOIUIEHUsI B Hel mpoldykToB MetabonusMma OGakrepuii. ITpononxu-
TeJNbHOCTb ee KoJsiebnerca or 10 4 fo HeckolbkHUX Hexesb. MHTeH-
CHBHOCTb POCTa U pa3MHOXEHUS] GakTepuil 3aBUCHT OT MHOTMX ¢ak-
TOpOB, B TOM YHCJIE ONTUMAJIBHOIO COCTABA MUTATEJBHON Cpebl,
OKMCJIUTENIBHO- BOCCTAHOBUTENILHOTO MoTeHuuana, pH, TeMmeparypst
u Ip.

Pa3muoxenne GaktepHii Ha IUIOTHOH NHTaTesbHOMH cpede. Bakrepum,
pacTyLIMe Ha [IOTHBIX MUTATENIbHBIX cpenax, o0pasyloT M30/1MpPOBaH-
Hble KOJIOHHHM OKpYIJoil (popMbl ¢ POBHBHIMH WJIM HEPOBHBIMHM Kpa-
aMH (S- u R-dopmbl; cM. raBy 5), pazmu4HO# KOHCUCTEHLIMH M LiBe-
T4, 3aBUCSALLErO OT [TMUIMeHTa OaKTepHil.

ITurmeHThl, pacrBopuMbie B Boge, AHGIOYHAUPYIOT B MUTATEND-
HYIO CpeiY M OKpAaIlIMBAIOT ee, HanmpuMep CHHEerHoiHas majioyka
(Pseudomonas aeruginosa) okpalliMBaeT cpely B cHHMH uBet. [py-
rag rpynna MMrMeHToB HepacTBopMMa B BoJE, HO pacTBOpMMA B opra-
HHMYECKMX pacTBopHuTessiX. Tak, KOJOHUHU «UyLEeCHO IMAIOYKU» MMe-
10T KpOBaBO-KPaCHbIN MUTMEHT, pacTBopuMblii B crupre. M, Hako-
Hell, CyLIECTBYIOT MUIMEHTbI, HE pACTBOpPUMbIE HM B BOAE, HHU B
OPraHMYecKHUX COEeAUHEHMSIX.

Hau6onee pacripoctpaHeHbl cpeid MHUKPOOPraHW3MOB TaKHE MHUT-
MEHTbI, KAK KAPOTHHBI, KCAHTOPHIUIBI M MeJaHUHbI. MelaHuHbI AB-
JIAIOTCA HEPACTBOPMMBIMM TMUTMEHTAMU YEpHOro, KOpUYHEBOro WIH
KPAacHOro LIBeTa, CHHTE3UDYIOIIMMHUCH U3 (EeHONBHBIX COCHAUHEHUH.
MenaHuHB Hapsoy C Karajas3oif, cylmepoKCHAIUCMYTa30i M Mepok-
CHAA3aMM 3aIUMILAIOT MMUKPOOPTraHHU3MbI OT BO3AEHCTBUSA TOKCHYHBIX
MEPEKMCHBIX paIHKaIoB KHCAopoAa. MHorve nmurMeHTsl o61agaor aH-
TUMUKPOOHBIM, aHTUOMOTHKONOROOHBIM AeiicTBUEM.

Bun, dopma, uBer U gpyrue ocoGEHHOCTH KOJIOHHI HAa Mmior-
HOM NUTaTeNbHOM cpelle MOTYT YYMUTHIBATbCA MpPH HAEHTUHKA-
uuu OGakTepuii, a TakKke€ orbope KOJNOHHUI ANA MoJydieHUS YHC-
TBIX KYJNBTYP.

B npoMblIlLIeHHBIX YCJIOBHSIX [PH TOJYYeHHH OMoMacchl MMKpPOOp-
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TAHU3MOB C LIeJIBIO MPUIOTOBJEHHS aHTUOMOTUKOB, BAKLIMH, MUArHOC-
TUYECKHX TIpenaparoB, 3yOMOTHKOB KYJbTUBUpOBaHUEe GaxTepuii U rpu-
60B ocylecTRIAIOT B ¢epMeHTEPAX MPU CTPOroM CoOMIOAEHUH ONTH-
MAaNbHBIX MapaMeTPOB [UIA POCTa Y PasMHOXEHHSI KYJbTYp (CM. rnaBy 6).

3.5. BzaumopencTeue BUpyca ¢ KNeTKOW
H3BecTHpl TpM THUMA B3aMMOAEIHCTBUS BHpPYCa C KIIETKOI:

8 [poAyKTHMBHbBIA THI, 3aBeplUalOiLMiics oOpasoBaHMeM BHPYCHOTO
MMOTOMCTBA;

B aGopTMBHBIA THI, He 3aBeplUaloliics o6pa3oBaHHEM HOBBIX BH-
PYCHBIX 4acTHL, MOCKOJIbKY MH(EeKLHOHHbIH IMpoilecc npepbiBa-
eTcsi Ha OJJHOM M3 3TaIoB;

B MHTerpaTMBHBIA THUII, WX BUPOIE€HUS, XapaKTepPU3YIOILIMiics BCTpa-
nBaHueM BupycHod [ITHK B XpoMocoMy KieTKH-XO3SMHa.

3.5.1. NMpodyxkmueHsbili mun e3aumodelicmeus
(penpodykyusn eupycoe)

Penponykuus BupycoB (oT aHI. reproduce — BOCIPOM3BOAUTH)
OCYLLUECTB/ISIETCA B HECKOJIBKO CT3UM, MocIeqoBaTe/IbHO CMEHSIOLINX

Apyr Apyra:

afgcopOLMsl BUpyca Ha KJeTkKe;
[IPOHUKHOBEHHE BHpyca B KIETKY;
«pasieBaHuE» BUpPYCA;

OMOCHHTE3 BHPYCHBIX KOMMOHEHTOB B KIIETKE;
thopMHUpOBaHHE BUPYCOB;

BbIXOZ BHUPYCOB M3 KieTKH (puc. 3.3).

> > >

Ancopbums. B3auMopeiicTBHe BUpyca C KJIETKOH HauMHaeTcsl ¢
npoliecca ancopOunu, T. €. MPUKPeIUIeHUs1 BUPYCOB K TOBEPXHOCTH
KIeTKH. DTo Beicokocneunduyeckunit npouecc. Bupyc agcopbupyer-
cs1 Ha olpede/eHHBIX YYacTKaX KjleTo4Hoil MeMOpaHbBl — TaK Ha3bl-
BaeMbIX peuenTtopax. KjieToyHsle peHenTopbl MOTYT UMETh Pa3HYIO XU-
MHYECKYIO NPUPORY, mpelcTaBisis coboil Oesiku, yrieBoAHble KOM-
MOHeHTb! GenKoB W JMMUAoB, nUMUABL. Yucio crneunduyeckux pe-
LIeNTOpOB Ha IOBEPXHOCTH OMHOM KIETKH Kojebnetcs ot 10* mo 10°.
CrnenoBaTeibHO, Ha KJIeTKE MOTYT aJicopOHpoBaTbesl AECATKH M AaXe
COTHU BHPYCHBIX YaCTHLI.

[ToBepXHOCTHbIE CTPYKTYPbI BHpyca, «y3HawouUlde» creLlucpUyecKkue
KJIeTOYHble pelLienTopbl U B3aMMOJEHCTBYIOLIME C HUMH, Ha3bIBAIOT-
¢ npUKpenuTeabHbIMU Gesikamu. OObIYHO 3Ty (YHKUHIO BBIIOMHA-
€T OfIMH M3 MOBEpXHOCTHHIX GeKOB KallcHAa Wid cymepkamncuiaa. Co-
OTBeTCTBHE (KOMIJIEMEHTAPHOCTb) KJIETOYHBIX PELENTOPOB BUPYCHBIM
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Knerounast
MembpaHa

Puc.3.3. Craauu penpoaykuuH BHpYcoB (cxema).

1 — ancopbums Bupyca Ha KieTKe; 2 — MPOHMKHOBEHWE BHpYca B KJIETKY MyTeM

BHpOMNeEKCHCa; 3 — BHPYC BHYTPH BaKYoJIH KIETKH; 4 — «pa3leBaHHe» BHpyca; 5 —

PEIUIMKALHUS BHPYCHOH HYKNeHHOBO#l KHCIOTHl B siape (a) win umronnasme (6)

KJETKH; 6 — CHHTe3 BHpYCHbIX GenKoB Ha pHGocoMax KieTku; 7 — dopMupoBaHHe
BHpYca; 8§ — BBIXOA BHpYyca M3 KJICTKH MNyTeM MOYKOBAHHA.

MPUKPENHUTENbHBIM GE/IKaM MMeeT 3HAYeHHUe Uil BOSHHKHOBEHHS MH-
dexumonHoro mpotecca B Kietke. CriocoGHoCTh BUPYCOB M30Hpareb-
HO IOpaXarb ompeAe/leHHbIe KIETKM OpPraHOB U TKAaHEH opraHmsmMa
Ha3bIBAIOT TPOMM3MOM BHMpYCOB (OT rpey. tropos — HAIPABICHUE).

Iponnxuosenne B Kierky. Cylectsyer ABa criocofa MpoHUKHOBE-
HHS1 BUPYCOB XXHBOTHBIX B KJIETKY: BUPOIHEKCHC M CIIMAHHME BUPYCHOM
obontouyky c kireroyroil MeMOpaHoii. IIpu BHporiekcuce mocie agcopb-
LM BUPYCOB TIPOMCXOMSIT MHBarMHauMs (BISIYMBAaHWE) Y4acTKa KJe-
TOYHO MeMOpaHbl M 00pasoBaHHE BHYTPHKICTOYHOH BAaKYOJH, KO-
Topasi COACPXHUT BHPYCHYIO YacTHLly. Bakyojyib ¢ BUpycOM MOXET TpaHc-
MOPTHPOBAThCs B JIOOOM HAMpPAaBJIEHHWH B pasHble YYacTKM UMTOMIA3-
MBI WK sapo Kietku. [Ipouecc ciMsiHUsI ocylllecTBisieTcs OHUM M3
TIOBEPXHOCTHBIX BHPYCHbBIX O€/KOB KamncHEHOW WIM CyNepKANCHIHOH
obonouky. [lo-suanmMoMy, o6a MexaHW3Ma MPOHMKHOBEHHS BHpyca B
KIeTKy HE MCKIIIOYAIOT, & IOMOJHAIT ApYyr Apyra.

«Pa3nesanues. Ilpouecc «pasgeBaHusi» 3aKiioyaercss B YIAJIEHHH
3aLMTHDBIX BUPYCHBIX 000JIOMEK U OCBOGOXAEGHUM BHYTPEHHETO KOM-
MOHEHTAa BHpyca, cllocobHoro BbI3BaTh HMHEGEKUHOHHBIN Mpolecc.
«PazneBaHue» BUpPYCOB IPOMCXOAMT IOCTENEHHO, B HECKOJBKO 3Ta-
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NOoB, B OMpPeACNeHHbIX Y4acTKAX LMTOIUIA3Mbl MM SApa KIETKH, IUIs
yero KJIETKa Mcrnojb3yer Habop creuuaibHbiX pepmeHToB. B ciyyae
NMPOHUKHOBEHHUS BUpYyca IMyTEM CIMSHUS BUPYCHOM 000/I0UKH C Kiie-
TOYHOIH MeMOpaHoii npoliecc NMPOHUKHOBEHUSI BHUpYca B KJIETKY CO-
YeTaeTCcsi C MEpBbIM 3TAMOM €ro «pasfeBaHUs». KOHEYHBIMU NpoayK-
TaMH «pa3feBaHus» SBIAIOTCA CEepllleBUHA, HYKJICOKANCHUA WUIN HYK-
JleMHOBas KHCJIoTa BHpYca.

BrocunTes komnonenToB Bupyca. IIpoHuKiuas B KieTKy BHpycHas
HYKJIENHOBAsI KMCJIOTA HECET I'CHeTHYecKylo MH(pOpPMaUHIO, KOTopas
YCINEUIHO KOHKYpUDYeT C IeHeTH4YecKoil MHGopMauueit Kietku. OHa
e3opraHusyet paboTy KJICTOYHBIX CHCTEM, MOAABASIET cobCTBEHHBIN
MeTaboNN3M KJIETKM M 3aCTABJISIET €€ CHHTE3UpOBAaTh HOBBIE BHMpYC-
Hble 6eJKH W HYKJIEMHOBBIC KUCJIOTBHI, MAYIUHUE HA IOCTPOEHUE BH-
pYCHOIo MOTOMCTBA.

Peanusauus reHernyeckoit HHGopMalLMKM BUpPYyca OCYIUECTRISET-
Cfl B COOTBETCTBMHM C XOPOLUO H3BECTHBIMH U3 OHONOTHU Mpolec-
caMU TpaHcKpunuuy (OT Jar. transcriptio — nepenMcbiBaHHeE, T. €.
cuHTe3 MHbopmaunoHHbix PHK — uPHK, koMmieMeHTapHBIX
MatpuuHeiM JHK win PHK), tpaHcnsumu (ot nar. translatio —
nepefaya, T.€. cuHTe3 GeJkoB Ha pubGocoMax KJIETKH C YyYyacTHEM
nPHK) u periukaumu (ot nar. replicatio — moBTopeHue, T.e.
CHUHTE3 MOJIEKY] HYKIEMHOBOU KHCJOTbI, TOMOJIOTHYHBIX TEHOMY).
TTockonbKy reHeTMueckuil ammnapar BHUPYCOB AOCTATOYHO Pa3HOOG-
paseH, To Mepefaya HacleACTBEHHOH HMHQOpMALIMM B OTHOLLIEHMH
cuHre3a MPHK paannuHa. OcHoBHBIE CXEMBI peaJu3aliM¥ BHPYCHOIA
reHeTH4YecKoil MH(OPMALUKU MOTYT ObITh MPEACTABIEHDBI CleAYIOLINM
obpasom:

® s JHK-conepxamux supycos: JHK supyca > nPHK — Ge-
JIOK BHpYCa;

® 11s PHK-comepxamnx munyc-Hutesbix supycoB: PHK Bupyca —
nPHK — ©Genok Bupyca;

® s PHK-comepxamux runioc-HuTeBbiX Bupycos: PHK Bupyca —
Gesok BUpYca,

® mis PHK-comepxawmx perposupyco: PHK Bupyca — komrue-
menrapHas IHK — uPHK — Genok Bupyca.

Insa cunresa UPHK oguu BUpychl HMcMonb3yloT KietouHble ¢ep-
MEHTBI, gpyrue — cobcrBeHHbIt Habop depmeHTOB (MoaMMepas).

BupycHasi HyKJIeMHOBasi KMCI0Ta KOAMPYET CHMHTE3 [JBYX KIAcCOB
6enKOB: HECTPYKTYPHbIX GejikoB-(bepMEHTOB, KOTOPble OOCIYXHUBAIOT
npoliecc penpoayKUMH BUPYCOB HAa pasHBIX ero 3Tamnax, H CTpyK-
TYPHBIX Ge/IKOB, KOTOpbie BOMOYT B COCTaB BHUPYCHBIX YacTHl] MNO-
TOMCTBA,

CHHTe3 KOMIMOHEHTOB BHpyca (6E1KOB M HYKJIEMHOBBIX KHCJIOT)
pa3olllleH BO BPEMEHM M NpPOCTPAHCTBE, T. €. NMPOTEKAET B pa3HbIX
CTPYKTypax siipa ¥ LMTOIUIa3Mbl KJIETKA. BoT moyeMy 3ToT YHMKaIb-

53



HbIt crmoco6 pasMHOXEHHUsI BUPYCOB HA3biBaeTCSl AMUCBIOHKTUBHBIM (OT
nar. disjunctus — pasoOLUIEeHHbI#).

®opmuposanne (c6opka) BupycoB. CHHTE3MPOBAHHBIE BUPYCHBIE
HYKJIEHHOBBIE KHCIOTbl U 6enku obnanalor criocobHocThio crienudm-
YECcKM <«y3HABaTb» JOpyr Apyra M MpH JOCTATOYHON HX KOHLEHTpa-
UMM CAMOIPOM3BOJIBHO COEAUHAIOTCH B PE3yNbTaTre runpodobHbIX, co-
JIEBBIX U BOJOPOAHBIX CBSI3Eil.

CyluecTBYIOT cieaylowde obuie MpUHUMMBL cOOPKH BHPYCOB,
HMEIOLIMX PA3HYI0 CTPYKTYPY:

B (opMUpOBAHHE BUPYCOB SIBASETCSI MHOTOCTYMEHYATHIM [MPOLIECCOM
c o0paszoBaHHEM NPOMEXYTOUYHBIX (opM;

B c6opKa MpocTo YCTPOEHHBIX BUPYCOB 3aKJIIOYAETCS BO B3aMMoOZEH-
CTBHM MOJIEKYJl BUPYCHBIX HYKJIEHMHOBBIX KHUCJIOT ¢ KAMCHAHBIMH
6enkaMu M oOpa3zoBaHUU HYKICOKANCHAOB (HAMpPUMEpP, BUPYChI
MONMOMHUENHUTA). Y CIOXHO YCTPOEHHBIX BUPYCOB cHayana ¢GopMu-
PYIOTCSL HYKJIEOKAIICUABI, C KOTOPbIMH B3aMMOJEHCTBYIOT Gesiku
cymepKancuaHbeix obosioyek (HampuMep, BUpYCHl TDHINA);

B ¢opMHpoBaHHE BHUPYCOB MPOMCXOAUT HE BO BHYTPHUKIETOYHOM
XHAKOCTH, a HAa SIIEPHBIX WJIH LIMTOIIa3MaTHU4YecKUX MeMOpaHax
KJIETKH;

B cloXHO OpraHM30BaHHbIE BHPYChl B mpoliecce (hopMHUpPOBAHMS
BKJTIOYAIOT B CBOWM COCTaB KOMITOHEHTbl KJIETKH-XO3sIMHA (JIMMH-
Obl, YIJIEBOMbI).

Buixoa BupycoB M3 KieTKHM. Pasnnyaior gBa OCHOBHBIX THIA BBIXO-
Ila BUPYCHOI'O MOTOMCTBA M3 KJIETKHM. [1epBblit THIT — B3pBIBHOW —
XapakTepu3yeTcd OQHOBPEMEHHBIM BBIXOAOM OOJIbIIOTO KOJHUYECTBA
Bupycos. Ilpu aToM kierxa 6bicTpo morubaer. Taxoii criocod Beixona
XapakTepeH IUIsi BUPYCOB, HE MMEIOLLUX CyMEpKarncuiHo# oBoI0YKH.
Bropoit ™Tvam — nmouykoBaHue. OH mpucyll BHUpycaM, UMEIOILUM
cynepkarncuaHylo obosouky. Ha 3akmouuntenbHom 3tane cOOpKy HyK-
JICOKANMCHABI CJOXHO YCTPOEHHBIX BMPYcoB (PMKCHPYIOTCS HA KJIETOY-
Hoil MuasMaTuyeckoil MeMOpaHne, MoaudHUHpoBaHHOH BUPYCHBIMM
6GenkaMu, U MOCTENEHHO BbHIMSAYUBAIOT €e. B pesynbTare BbIISIYMBA-
HUs oOpa3yeTcsl «[ToYKa», COMEPXKALLasi HYKJIEOKANCHA. 3aTeM «I104-
Ka» oTaeisieTcs: or kieTku. Takum obpasom, BHeuIHsIsE 06oMoyKa 3THX
BUpycoB ¢opMmHpyeTcs B mpoliecce MX Beixoga M3 KieTku. [lpu Ta-
KOM Me€XaHHM3Me KJIETKA MOXET MPOJOJIXHUTEIbHOE BPEMs NpPOLyLH-
poBaTh BHUpYC, cOXpaHsis B Toil WIM HHOM Mepe CBOM OCHOBHBLIE
byHKUHM.

BpeMsi, HeoOXxoauMoe JUIsi OCYLIECTBJEHUS [MOJHOTO LMKIA perl-
POAYKUMU BHPYCOB, BapbuUpyeT oT 5—6 y (BMpychl Ipuima, Hary-
panbHOM ocCMbl U Ap.) 10 HECKOJBKHX CYTOK (BMpPYChl KOpH, aJeHO-
BUpYchl M Ap.). O6pa3osasiinecst BUPYchl cocoOHbl MHPULUPOBATD
HOBBIE KJIETKH W MPOXOAUTb B HMX YKa3aHHbBIN BbIlLE LMK perpo-
OyKLHM.
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3.5.2. UnmeepamueHnbili mun eszaumodelicmeus
(eupozeHnusn)

WHrerpaTmBHbIi THN B3aMMOREHCTBUS (BUPOreHHMsI) XapaKTepu3yer-
csl BCTpaMBaHWeM (MHTerpaumei) HyKJIE€MHOBON KHCJOTH BMpyca B
XxpoMocoMy kieTkH. [Ipu 3TOM BMpYCHBIH T€HOM pEIUTHUMpPYETCH U
¢$byHKUMOHUpYeT KaK cOCTaBHas 4acTh KJIETOYHOINO MEHOMA.

HHrerpauus BupycHoro reHeruyeckoro matepuana ¢ JHK xier-
KM XapakTepHa Uil OMpeleNeHHBIX rpynn BUpycoB: Gakrepuodaros,
OMYXO/MEpOAHBbIX (OHKOT€HHBIX) BUPYCOB, HEKOTOPBIX MHMEKLIMOHHBIX
BHpYcOB (Bupyc renmatura B, ageHosupyc, BUY). [lna uHterpauuu
C XpOMOCOMO# KIeTKM HeobXxolMma KoJibLeBas (opMa ABYHHUTYATOM
supycHoit THK. ¥ THK-cogepxawux BUpycos (Bupyc remaruta B)
ux JHK obnamaer cBOHCTBOM BCTpaMBaThCsi B F€HOM KJIETKM NpU
yyacTuu psina pepMeHTOB. Y HekoToprix PHK-coaepxaiiux BUpycoBs
(BHY, oHkoreHHbie BUPYCHI) Mpouecc MHTerpauuu Gosee CIOXHBII
N sBAsieTcsi O6A3aTeNbHBIM B LIMKJIE MX PENPOAYKLHH. Y 3THX BUPY-
coB cHayana Ha Matpuue PHK ¢ nomouipio supyccneundmnyeckoro
depmeHTa obparHoii TpaHcKpunTa3ssl (peBepra3bl) CHHTE3HpPYyeETCs
OHK-konus (kJHK), koropas 3atem Bctpamnsaercsi B ITHK kierku.
JHK Bupyca, HaxomsiLiasicsi B COCTaB€ XPOMOCOMBI KJIETKH, Ha3bl-
Baercsa JJHK-nposupycoM. Ilpu aeneHnn KJIETKH, COXpaHSIOLIEH CBOM
HopMmaJisHble dyHKumu, JHK-npoBupyc nepexonur B reHOM nouvep-
HUX KJIETOK, T.e. COCTOSIHME BUPOTE€HMHM Hacliemyercs.

IHK-npoBUpyc HeceT AOMOMHHUTENBHYI0 T€HETHYECKyl0 HHop-
MaLUIO, B pe3yJIkTaTe 4Yero KJieTKd NpuoGpeTaioT psf HOBBIX CBOMCTB.
Tak, uHTerpauusi MOXET SBMTbCH NMPUYMHOI BO3IHMKHOBEHMS psfa
ayTOMMMYHHBIX M XPOHHYecKuX 3aGoneBaHuit, pa3zHoobpa3HbIX ony-
xoneit. Toa Bo3peitcrBueM psfga GU3HYECKHX U XHUMHUYECKUX (paKToO-
poB JHK-npoBupyc MOXeT HCKIIOYAaThCS W3 KJIETOYHOH XpOMOCO-
Mbl M NEpexoniuTh B ABTOHOMHOE COCTOSIHME, YTO BENET K penpo-
IyKUMH BUpYca.

3.6. KynstuBMpoBaHue U UHAUKALUA BUPYCOB

KyabTHBHpPOBAHHE BHMPYCOB YeJOBEKAa M XWMBOTHBIX MPOBOMSAT C Lie-
Jiblo J1aGoparopHO# AHMArHOCTMKHM BUPYCHBIX HMHpeKUHil, A1 usyye-
HHS BOIMpPOCOB MAaTOreHe3a M WMMYHHTETa, IMONyYeHUs QUarHOCTH-
yecKMX M BaKUMHHBIX NpenapaTtoB, MPUMEHSIOT B Hay4yHO-HCCIeHno-
Batenbckoit pabote. ITockonnky BUpycH sBAsIIOTCS aGCOAIOTHBIMM Na-
pasuTaMM, MX KYJLTMBUPYIOT WJIM Ha ypOBHE OpraHM3ma, WAM Ha
YPOBHE XMBBIX KJIETOK, BBIpallMBAEMbIX BHE OpraHM3Ma B UCKyCCT-
BEHHBIX ycNoBusix. B kadectBe GHONOrMuecKux Momeneil AN KyJabTH-
BUPOBaHUSL UCHOJIL3YIOT JJaGopaTOPHBIX XHUBOTHbLIX, Pa3BHBAIOUIHECS
KYPUHBIE 3MODHOHBI M KYABTYpHl KJIETOK.
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JlabopaTopHble XHBOTHbIE (6€/Nble MBILUM, XJIOMKOBBIE KpBICHI,
KPOJIMKH, XOMAKH, 00€3bsHBI U Ap.) B HAYaIbHBIA TMEPHON pa3BM-
THSL BUPYCOJIOTMH OBbIIM €IMHCTBEHHOI 3KCIIEpUMEHTAIbHON 6Uo0-
TMYECKOH MOMENBbIO, KOTOPYIO MCMOJNBb3OBAIA IS Pa3MHOXEHUS] M
M3y4yeHUs1 CBOMCTB BUpYCOB. Ha OoCHOBaHMM pa3sBUTHSI THIIUYHBIX TIPU-
3HaKoB 3a0o0JieBaHUSA U NMATOMOPQONIOrHYECKUX U3MEHEHUH OpraHoB
JKMBOTHBIX MOXHO CYAMTb O PENpPOAYKLMH BUPYCOB, T. €. IIPOBOAMTD
MHIMKALHUIO BUpycoB. B Hacrosiiee BpeMsi MpUMeHEHHE 3TOi MoJe-
JU IS IMAarHOCTMKM OrPaHUYeHO M3-32 HEBOCITPUUMUMBOCTH XHU-
BOTHBIX KO MHOTMM BHpYCaM 4YeJOBeKa.

KypuHbie 3MOpHOHBI MpPEUIOKEHBI B KaY€CTBE 3KCHEPUMEHTANb-
HOM Mofeny Aisi KyJlbTUBUPOBaHUSI BUPYCOB B cepeanHe 30-x romos
®. BepHeroM. K JOCTOMHCTBAM MOMIENU OTHOCSITCS BO3MOXHOCTb Ha-
KOIUJIEHUSI BUPYCOB B OOJBIUMX KOJHYECTBAX, CTEPUIBHOCTb OOBEK-
Ta, OTCYTCTBME CKPBITBIX BUPYCHBIX HH(EKLHMIA, NPOCTOTa TEXHUKHU
paboTbl. st KyJbTUBMPOBaHHMSI BUPYCOB HCCJeNyeMblil Marepua
BBOJAT B paljIMyHbIe TOJOCTH M TKAHH KYPUHOTO 3apojbIlia.

Mnpukaumio BUPYCOB OCYLUECTBISIIOT IO XapakTepy creluduyec-
KHMX MOpaXeHWH o00o/l04ek M Tesa 3MOpUOHA, a Takke ¢eHOMEeHY
reMarcIfoOTHHALUU — CKICUBAHMIO 3PUTPOLIUTOB. SIBJIEHME reMarmio-
TUHAUUU BriepBble 6bUTO OOHapyxeHo B 1941 r. npu KyJibTUBUpOBa-
HUU B KYpHHBIX 3MOpHOHax BupycoB rpummna. IlosgHee GbUTO ycra-
HOBJIEHO, YTO TMeMarralOTHHUPYIOLIMMH CBOMCTBaMM 00J1analoT MHO-
rue Bupychl. Ha ocHoBe 3toro ¢eHomeHa 6blna pa3paboTaHa TEXHM-
Ka peakuuu reMarrmioTiHauuu (PT'A) BHe opranusma (in vitro),
KOTOpasi LUMPOKO MpUMEHseTcs sl nabopaTopHOit JMarHOCTUKH BH-
pycHbIX uHbekuuit. KypuHsie SMOpHOHBI HE ABISIIOTCS YHHUBEPCAJIb-
HOIt GHONMOrMYECKOit MOIENbIO MUl BUPYCOB. [IoyTH HeorpaHUYEHHbIE
BO3MOXHOCTH ITOSIBUJIUCh Y BUPYCOJIOTOB IOCJ€ OTKPHITHSI MeTojaa
BbIpALLIMBAHUS KYJIBTYP KJETOK.

MeTton KyasTyp KJIETOK — BbIpalIMBaHHE Pa3MUYHBIX KJIETOK H
TKaHei BHE OpraHu3Ma Ha MCKYCCTBEHHBIX MMTATeJbHBIX Cpelax —
paspaborad B 50-x rogax Ix. OHaepcoM u cotp. ITomapisiolee Gob-
LWKHCTBO BUPYCOB CITOCOOHO pa3MHOXAThcSl Ha KYJbTypax Kjietok. st
NMPUTOTOBJEHHUSI KYJBTYD KJIETOK HUCITONb3YIOT caMble pa3HOOOpa3Hbie
TKaHH YeJIOBeKa, XMBOTHBIX M MTHL. BoJbltoe pacnpocTpaHeHHe MO-
JIYYHJIH KYJABTYpbl KJIETOK U3 3MODUOHAJBHBIX M OIYXOJEBBIX (3JI0-
Ka4yecTBEHHO MEPEpOXIEHHBIX) TKaHel, 06/1agaloluX 10 CPABHEHHIO
C HOpMaJIbHOM TKaHBIO B3pOCIOro opraHusma 6ojiee akTUBHOM CIiO-
COGHOCTBIO K POCTY U Pa3MHOXEHHIO.

B 3aBUCHMOCTH OT TEXHUKM MPUTOTOBJIEHHUS U KYJIBTUBHPOBAHHUS
pa3IMYaloT TpU OCHOBHBIX THMA KYJABTYp KJIETOK M TKaHE: OIHO-
CIOMHbBIE KYABTYPBI KJIETOK; KYJbTYPBI CYCIEH3UPOBAaHHBIX KJIETOK;
OpraHHBIE KYJBTYpPBI.

HaubGonbiee npakTyeckoe MpUMEHEHHE MOJIYHHUIN OJHOCTONHbIE
KYJbTYphl, pacTylideé Ha MOBEpXHOCTH cTekja JaboparopHoOil mocy-
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Puc. 3.4. OpHocnoitHas KynbTypa KJIETOK.
a — He3lapaxeHHasi, 6 — 3zapaxenHasa (LIT13).

Ibl B BUAE MOHochos KieTok (puc.3.4, a). OmHocCOMHHbIE KYJIbTYpbl
KJIETOK B 3aBUCHMOCTH OT YHMCJA XKH3HECTIOCOOHBIX reuepauui‘{ B CBOIO
oyepe/b MOAPA3NENSAIOTCS HA MEePBUYHBIC, WIH MEPBUYHO-TPUIICUHHU-
3UpOBaHHbIe (CMIOCOOHBI PAa3MHOXATbCA OJHOKPATHO), MepeBHBaeMbIe,
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WU cTabuibHbie (CMOCOOHBI MEPEeBUBATLCS B J1AOOPATOPHBLIX YycCJo-
BHSAX B TEYEHHE HeEONpeHeNeHHO UIUTEJBLHOTO CpokKa), W mnojyrnepe-
BUBaeMbie {(CnocoGHBI pasMHoxatbcsi B TeueHue 40—50 maccaxeit).
Ky.lleypbl CYCIICH3UPOBAHHBIX KJIIETOK pacCTYT U Pa3MHOXAIOTCA BO
B3BEIUEHHOM COCTOSIHUW TNPHU NOCTOSTHHOM MHTEHCHBHOM MeEpeMelly-
BaHUHU CpEChbl. OHHu MOryT OBbITh MUCIMONb30BaHbI AN HAKOIUJIEHUSA
6obliioro KosiMyecTsa BUpYcoB. HekoTopble BUPYCHI Jlyylile pa3sMHO-
XaloTcsl B OPraHHbIX KYJbTypax, KOTOpbl€ NPEACTaBISIOT coOOH Ky-
COYKH OpPraHOB XHBOTHOTO WJIM YeJIOBEKa, BhIPAILWBAEMbIX BHE Opra-
HH3MAa M COXPAHSIIOILUX CBOCTBEHHYIO JAHHOMY OpraHy CTPYKTYpY.
B 3aBMCHMOCTH OT CBOIICTB BHpyca NMoAOMpalOT HaHOoJiee YyBCTBH-
TEJILHYIO K JAHHOMY BHPYCY KYJBTYpY KJIETOK, Ha KOTOPOW BO3MOXHa
€ro penpomyKuus.

O pasMHOXEHWHM BHUPYCOB B KYJNbTYype KIETOK CBUIETEJIbCTBYIOT
chenyiole NpU3HaKK:

A yuronatuueckuit s¢ekr;

A 00pa3oBaHMe B KJIETKAaX BKIIIOYEHMId;
A oOpazoBaHue OnsilleK;

A c¢eHOMEH remMaacopOuuu;

A «lBETHasl» peakius.

Lintonatuueckuit acpgekr (LUI1D) — Buaumbie mox MUKpoOcKo-
noM mopdosoruieckue U3MEHEHUs KJIETOK BIUIOTh IO WX rubenw,
BO3HMKAIOLIME B Pe3y/bTaTe MOBPEXAAIOLLEro NeHCTBHS BUPYCOB (PHC.
3.4, 6). Xapakrep LI, BbI3BaHHOrO pa3sHBIMM BUpPYCaMH, HEONH-

Pnc.3.5. Tunbl BAPYCHBIX BKJIIOYEHHA. Puc.3.6. baswikn Bupy-
a — UHTON/IA3MaTHUYeCKHe; 6 — safepHbie. COB B KYyJIbTYpE KICTOK.
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HakoB. BkIIoueHHst NnpeacTaBasioT coG0i CKOIUIEHHS] BUPYCHBIX 4ac-
THL, BUPYCHBIX GEJIKOB WJIM KIETOYHOrO Marepuaia, KOTOpblE MOX-
HO OGHApYXHUTb B filpe MJIM LMTOILIa3Me KIETOK IMpH CIeUUaNbHBIX
MeTonax okpacku (puc. 3.5). BRSILIKM, UIH «HETaTUBHbIE KOJOHHUU»
BUPYCOB, — YYacTKH pPaspyLIEHHBIX BUPYCaMH KIIETOK, MX MOXHO
OOHapyXHUTh NMPH KYJIbTHBUPOBAHWUM BHUPYCOB HAa OIHOCJONHBIX
KJIETOYHBIX KYAbTYpax, MOKPBITbIX TOHKMM ClOeM arapa (puc. 3.6).
bnswku, ob6pazyeMbie pa3HbIMM BMpYCAMH, OTIMYAIOTCA MO BETH-
YuHe, ¢opMe, BpeMeHHM MOSBIECHUS, MO3TOMY (eHOMEH OISILKO-
00pa3oBaHUsI UCMONB3YIOT WISl A depeHUMALNN BUpYycoB. Peakuus
reMazcopouMy — CMOCOOHOCTb KJIETOYHBIX KYIbTYp, 3apaK€HHbIX
BUpYCOM, ancopbMpoBaTh Ha CBOE MOBEPXHOCTH 3PUTPOLUTHI.
MexaHu3mbl peakuuit reMancopGLMM U TE€MArrIIOTHHALMK CXOIHBI.
MHorue Bupychl o6iagailoT reMaacopGHMpYIOLIUMU CBOHCTBAMM.
«lBeTHas» peakuusi OCHOBaHAa Ha pa3HMLE B LBETE WHIMKATOPA IMH-
TaTEIbHOM Cpefibl, UCMONb3YeMOii NSl KyJIbTyp Kietok. IIpu pocre
KJIETOK, HE MOpaXeHHBbIX BUPYCOM, HAKAaIIMBAIOTCA NMpPOLYKTHl Me-
Tabo/In3Ma, YTO NMPUBOOUT K U3MEHEHMIO L[BETAa MHAMKATOpA MUTA-
TeNbHOI cpenbl. [Ipy penpomykumMu BMpYCOB B KYJIbTYpe Hapylia-
€TCSl HOPMAJIbHBIIf MeTaboMU3M KJIETOK M cpelJa COXpaHseT MepBo-
HayanbHbIA LBET.

3.7. bakrepuodaru

bakrepuodarn (ot «Gakrepus» M rpey. phagos — moxupareib) —
BUpYchl 6akTepui, obnafaiolne cnocoOHOCThIO cnelndpruuYecKu npo-
HUKaTh B DaKTepHaibHble KIETKH, peNnpoOAYLMPOBATLCA B HUX U BbI-
3bIBaTh MX PAacTBOpeHHUe (JIU3MUC).

Ucropust oTKpbiTUst GakTeprnodaro cBsi3aHa ¢ UMEHEM KaHAaICKO-
ro uccneposaresnss O. x’Opemnst (1917), koropslit oGHapyXust 3dggeKT
JIM3Uca GaKkTepuit, BbIIENIEHHBIX U3 MCIPaXXKHeHUH OONMbHOrO IU3eHTe-
pueil. Takue sipieHusi Habmopmanu M Apyrue MuKpobuonorm [Iama-
nes H. @., 1898; Tyopr ®., 1915], Ho auwp D. x’Opennsb, npearo-
JIOXHUB, YTO MMeeT HeJI0 C BHUPYCOM, BBIAEIMI 3TOT WIMTHYECKHI
¢akTop» ¢ NMoMoulbio OakTepuaNbHBIX (UIBTPOB U Ha3Bajl ero Gak-
TeprodaroMm.

B panbHeilleM BBISICHWIOCH, 4TO OakTepHogard IIKpOKO pacnpo-
cTpaHeHHl B npupoae. Mx oOHapyxuiu B Boue, Noyee, MHLIEBLIX MMPo-
AOYKTaX, pa3iMYHBIX BbIICEHUAX M3 OpraHU3Ma JIoned M XUBOTHBIX,
T.e. TaM, I'le BCTpeyaloTcst 6akrepun. B Hacrosiiee BpeMst 3TH BUpPY-
Cbi BbISIRNIEHHI Y GoNbIIMHCTBA GaKTepuil, KaK OONE3HETBOPHBIX, TaK
Y HEOOJIE3HETBOPHBIX, a TakXe psana IPYTUX MHKpOOPraHW3MoB (Ha-
npumep, rpuoos). [Tos3ToMy B 1LIMPOKOM CMBICTE MX CTAIM Ha3bIBATh
npocro aramu.

®aru paanu4aloTCst no $HopMme, CTPYKTYPHOI OpPraHU3allUM, TUIY
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Tonoska

—— XBOCTOBOI OTPOCTOK

XBocToBast HUTb

BaszaneHas
TTacTHHA

Puc.3.7. Baxrepuodar (cxeMa crpoeHHs).

HYKJIEMHOBOM KHUCIOTHI M XapaxkTepy B3aUMOAEICTBUSA C MHUKPOOHOIf
KJIETKOM.

Mopdonoms. BoablIMHCTBO (aroB moj 3JeKTPOHHEIM MHKPOCKO-
MOM MMeIOT ¢OpMy roJiOBaCTHKa WJIM CIIEPMATO30MAa, HEKOTOPhIE —
KyOMUECKyI0 ¥ HUTEBHUAHYIO ¢opMbl. PasMephl cbaros KoJeonoTcs or
20 no 800 HM y HHUTEBHOHBIX (aros.

HaubGosiee mosHO H3y4yeHbl KpymHble GakTepuodary, MMeEKOLHe
dopmy crniepmarosonaa. OHM cOCTOAT M3 BHITSIHYTO HKOCasIpHyec-
Koil rojoBku pasMepoM 65--100 HM U XBOCTOBOro OTpPOCTKA M-
Hoif Gonee 100 HM (puc. 3.7). BHYTpH XBOCTOBOro OTpPOCTKa MMeeTcs
MONbIA UWIMHAPUYECKHUIA CTEPXKEHb, COOOLLAIOLIHIACS OTBEPCTHEM C
TOJIOBKOIA, CHApyXH — YeXOJ, CTOCOOHBIA K COKpallEHHIO HAaIomo-
6ue Mbinibi. XBOCTOBOMH OTPOCTOK 3aKaHYMBAETCA LLECTHYTOJNBHOMK
6a3ajibHOi MIACTUHKONW ¢ KOPOTKUMH ILUMIIAMH, OT KOTOPBIX OTXO-
IOAT HUTEBHUAHEBIE CTPYKTYpPHl — (UOPHILIBI.

CymectBylor Takxe ¢aru, MMeIoLMe JTHHHDIA OTPOCTOK, YeXOoJ
KOTOpOro He cmocabeH cokpalaTtbCs, parH ¢ KOPOTKMMH OTPOCT-
KaMM, aHajoraMu OTpOCTKOB, 6e3 orpocrtka.

Xumuuecknit coctaB. Paru COCTOAT M3 ABYX OCHOBHBIX XMMHYEC-
KMX KOMIOHeHToB — HykienHoBoit kuciaorsl (IHK win PHK) u
6enka. Y ¢aros, uMeOWUX ¢GOpMY CrepMaTo3ouaa, JBYHHTHATas
IOHK nnorHo ynakoBaHa B BMAE CIMpald BHYTPU TOJIOBKH.

Benxu Bxoar B coctaB 060NM0UKM (KarCHAa), OKPYXalowel Hykie-
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MHOBYIO KUCJIOTY, U BO BCe CTPYKTYPHBIE JIEMEHTbI XBOCTOBOIO OTpO-
crka. CrpyKTypHble GefKH ¢para pa3nMyaloTCsl MO COCTAaBY NOJIMMEIITH-
IOB W NpeCTAaBICHbl B BUAE MHOXECTBA HICHTHYHBIX CYOBEAMHMLI, Y/IO-
XEHHBIX MO CMUPAIBHOMY MJIM KYOHUECKOMY THUIY CMMMETPHH.

KpoMe cTpyKTypHbIX 6e€/KOB, Y HEKOTOPbIX ¢paroB OGHApPYXEHBI
BHYTPEHHHE (reHOMHbIE) GEeNKH, CBA3aHHbIE C HYKJIEHHOBOH KHUC-
notoif, n 6enku-dpepmentol (u3ouumM, AT®-asza), yyacrsyioliue Bo
B3aMMOJEICTBUU (ara ¢ KIETKOIA.

Pe3ancrentnocts. Dary Gosee ycTOHYMBBE K REHCTBUIO XHUMMUEC-
KHX U ¢usnyeckux daxropos, yem Gaktepuu. Psan nesuHdpuumpyio-
lWHx BeliectTs (¢peHon, 3THUNOBBIA CIMPT, 3¢up M XiopodopMm) He
0Ka3bIBaIOT CYIIECTBEHHOTO BIMSHUA Ha caru. BeicokouyBCTBUTEND-
Hbl ¢ard K ¢opMaIMHY M KucioraM. MHakTuBauusi 6onbLIMHCTBA
¢daros Hactynaer npu temneparype 65—70 °C. nuTenbHOE BpeMsi OHH
COXPaHSIIOTCS NP BBHICYIUMBAHWM B 3aMastHHbIX aMITy/IaxX, 3aMopaXu-
BaHUM npu Temnepatype —185 °C B miULEepHHe.

Baanmoneiicteie (ara ¢ GakrepuanbHoit knerkoii. ITo MexaHusmy
B3aUMOJEHCTBUSA PaITUYAIOT BUPYJAEHTHBIE U yMepeHHbie darn. Bu-
pPYNEeHTHBIE ¢aru, MPOHUKHYB B OAKTEPHAIbHYIO KIETKY, aBTO-
HOMHO pelpoAyLUUpPYIOTCSl B HEH W BBI3BIBAIOT JIM3UC Gakrepuit. IIpo-
HecC B3aUMOAEHCTBHUSI BUPYJNEHTHOro ¢ara ¢ Gakrepueil mporekaer B
BUIE HECKOJBKHMX CTaMif U BECbMa CXOX C IPOLIECCOM B3aUMOJEHi -
CTBUS BUPYCOB YENOBEKA U XHMBOTHBIX C KIETKOI Xo3suHa (cM. 3.5.1).
OnHako ansi daroB, HMEIOLMX XBOCTOBOIl OTPOCTOK C COKPALIAIOLMM-
csl 4eXJIOM, OH UMEET OCOOEHHOCTH. DT (paru amcopOUpyIOTCsa Ha Io-
BEPXHOCTH OGAaKTEPUANbHOW KJIETKH C MOMOIUbIO (UOPHILT XBOCTOBO-
ro otpocrka. B pesynbrate akruBauuu carosoro ¢epmeHta AT®a3zbi
NMPOMCXOOUT COKpAIlEHHE YyeXJia XBOCTOBONO OTPOCTKA M BHEOpeHHE
CTEPXHS B KJIETKY. B mpoliecce «MpoKajibIBAHHA» KJIETOYHOH CTEHKH
6GaKkTepuy NPUHUMAET yyacTHe (hepMEHT JIM3OLMM, HaXOASIUMICS Ha
KOHILIe XxBoctoBoro orpocrka. Benen 3a stum THK dara, coaepxamia-
ACS B TOJIOBKE, MPOXOMUT Yyepe3 MOJOCTb XBOCTOBOIO CTEPXHS M aK-
THBHO BIPBICKHBAETCSI B LMTOMIA3My KJIETKH. OCTaNbHbIE CTPYKTYp-
Hble 3eMeHTbl ¢ara (Karncux M OTPOCTOK) OCTAIOTCS BHE KIJIETKH.

TTocne 6HocHHTE3a ParoBbIX KOMIIOHEHTOB M HX CaMOCOGOpKH B
GakrepyanbHOil KieTke HakaruiuBaetcsl 1o 200 HoBbIx ¢aroBbix ya-
cruu. Ilon neAcTBueM ¢aroBoro JHM30LMUMA U BHYTPUKIIETOYHOIO OC-
MOTHYECKOTO NABJIEHUSI NIPOMCXOAMUT pa3pyleHHE KIETOYHON cTeH-
KM, BbIXox ()aroBoro MnoroMcrBa B OKPYXAIOLIYIO CPeay M JIM3UC
6akrepvn. OnMH JUTHYECKUI LMK (OT MOMEHTa aacopOuUuHu $aros
10 UX BbIXxoJa U3 KJeTku) npogosxaerca 30—40 mun. Tpouecc
6akTepuoparuu NMPOXOOUT HECKOJBKO LUKIOB, NOKa He OydyT JH-
3UPOBaHbl BCe YYBCTBUTENbHEIE K AAHHOMY ¢ary GakTepHH.

BaaumoneiictBue daroB ¢ GakrepHanbHON KJIETKOM XapaKTepU3y-
€TCsl oMnpelesieHHON creneHbio cnelnduyHoctu. ITo cneundpuyHoc-
TH AEHCTBUS pa3nUYAIOT MOJUBANEHTHbIE daru, criocoGHble B3aUMO-
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NEHCTBOBAaTh C POIACTBEHHBIMM BHMAAMM GakTepuii, MOHOBAJIEHTHHIE
cbaru, BlaMMOAEIHCTBYIOILME C OAKTEPUSIMU OMpeNeNeHHOro BUAA, W
TUMOBbIE pard, B3IAMMOAEHCTBYIOIME C OTAEABHBIMM BapHAHTAMH
(THMaMHK) JaHHOro BUAA GaKTepHii.

YMepeHHble ¢arv JH3UPYIOT He BCe KIETKU B IOMYNSLMH,
C YacTbl0 U3 HUX OHM BCTYMaioT B cuMOHO3, B pesynbrare yero JJHK
¢ara BcTpauBaetrcsa B XxpoMocoMy Oaktepur. B TakoMm ciyyae reHo-
MoM dara Ha3piBaloT npodar. [Ipodar, craBiIMii 4acTbIO XpPOMOCO-
Mbl KJIETKH, MPH €e Pa3MHOXEHHUH PEMIHUUPYETCS CUHXPOHHO C
reHoM OakTepuM, He BbI3bIBasi €€ JIM3KUCA, M MEPEAAETCS M0 Haciaen-
CTBY OT KJIETKH K KJIETKE HeorpaHHYEHHOMY YHCY ITOTOMKOB. Buo-
JIOTMYecKoe sIBTeHHE CUMOMO3a MHKPOOHOI KIETKM C YMEpeHHBIM
cdarom (mpocarom) Ha3niBaeTcsl JM3OoreHH el , a Kynprypa Gakre-
pHit, comepxailiass npodar, Mojayyusia Ha3BaHHE JIU3O0TeHHOH . BTto
Ha3paHHe (OT rpey. lysis — pasoxeHue, genea — MPOUCXOXAEHHUE)
OTpaXkaeT CITOCOOHOCTh Mpodara CaMONpOU3BOJILHO WIH TMOA AEHCTBU-
eM psiia PUINMUECKHX M XMMHUYECKHX (paKTOPOB UCKIIOYATHCS M3 XPO-
MOCOMBI KJIETKH M NMEPEXOHUTh B LIUTOIIA3MY, T. €. BECTH cebs Kak
BUPYJIEHTHBI ¢par, JU3UPYIOLHI GaKTepHH.

JIn30reHHbIE KYJAbTYPHl 1O CBOMM OCHOBHBIM CBOHCTBaM He OT-
JIMYAIOTCS OT MCXOAHBIX, HO OHH HEBOCMPHHUMYMBBI K MOBTOPHOMY
3apaxXeHUI0 FOMOJIOTHYHBIM MU OMM3KOpOACTBEHHBIM ¢hbaroM H,
KpOME TOro, NMpHOOpETAalOT AOMOJHMTENbHBIE CBONHCTBA, KOTOpHIE
HaXomATCS MOl KOHTpOJieM reHoB Npodgara. M3MeHeHHe CBOMCTB MMK-
POOpPraHW3MOB MOJ, BAHSHHEM Mpodara mojy4ywio HassaHWe ¢daro-
Boi KoHBepcuu. [TocneaHsss mMeeT MECTO Y MHOIUX BHIOB MHK-
pOOPraHM3MOB W KacaeTcsi pasIMMHBIX UX CBOWMCTB: KYJbTYPaJbHBIX,
OMOXMMHIECKHX, TOKCHMI€HHBIX, AaHTHUTEHHBbIX, YYBCTBHTEIbHOCTH K
aHTHOHoTHKaM U Jp. Kpome Toro, nmepexonsi U3 MHTErPUPOBAHHOIO
COCTOSIHUSI B BUPY/NIEHTHYIO (popMy, YMEpEHHBIl ¢har MoXeT 3axBa-
TUTb 4YacCTb XpOMOCOMBI KIETKH MU NPH JU3UCE MOCAECAHEH INepeHo-
CUT 3Ty YacCTh XpOMOCOMBI B ApYrylo Kiaerky. Ecniu MukpoGHast kier-
Ka CTaHeT JIM30reHHOil, oHa NMpUOoOpeTaeT HoBbie CBOICTBA (CM. Ia-
By 5). Takum obpa3om, ymepeHHble ¢aru SIBASIIOTCS MOLIHBIM (ak-
TOpPOM H3MEHYHBOCTH MHUKPOOPFraHU3MOB.

YMepeHHBle (pard MOTYT HAHECTH Bped MUKPOOHONOrH4ecKoMy
npousBoAcTBy. Tak, €C/IM MHUKPOOPraHM3MbI, UCMOJIb3YEMbIE B Kaye-
CTBE NPOAYLEHTOB BAKLUHWH, AHTUOMOTHKOB M OPYrHMX OHOJIOrHYECKUX
BEILECTB, OKa3bIBAIOTCA JIM3OTE€HHBIMH, CYILECTBYET OMACHOCTb Iie-
pexona yMepeHHoro ¢ara B BHPYJICHTHYIO (GOpMY, UYTO HEMUHYOMO
NpHUBEAET K JIU3UCY NMPOH3BOJCTBEHHOTO LUTAMMA.

[IpakTuuyeckoe ucnonb3oBaHue ¢aroB. [IpuMeHeHHe
¢aroB oCHOBaHO Ha HUX CTporoii crneuupuyHocTH aeicrBua. Daru
HCIOJIB3YIOT B AMArHOCTHKe MH}EeKUUOHHBbIX Gose3Heii:

® C MOMOILBIO M3BECTHBIX (IMAarHOCTUYECKHX) ¢aroB MPOBOIST
MIECHTU(DUKALMIO BBIIEJIEHHBIX KYJALTYp MMKPOOpraHu3moB. Benen-
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CTBUE BBHICOKOM CrelMGUIHOCTH (HaroB MOXHO OMpeNETUTh BUI BO3-
OynuTens wWiIW BapuaHTHl (TUIB) BHYTpH Bupa. aroTHnupoBaHHe
uMeer GoJplioe 3MUAEMHUOJIOTHYECKOE 3HAYEHHUE, TAK KaK O3BOJISI-
€T YCTAHOBUTb WUCTOYHWK W MYTH pacrpocTpaHeHUs! UHGEKLHHU;

® C [TOMOLUBIO TECT-KY/IbTYpbl MOXHO OIPEACIUTh HEU3BECTHBI ¢ar
B UCCNEAYEMOM MaTepMajie, YTO YKa3bIBAET HA MPUCYTCTBUE B HEM
COOTBETCTBYIOLMX BO3OYAUTENCH.

®dary MpUMEHSIOT UIS JieYeHHsT W MpodUIaKTUKY MHEGEKLIMOHHBIX
6onesHelt. [Ipoussoasar GprourHOTHGHO3HEIN, AUEHTEPHITHBINA, CHHETHOI-
HBIi, cTadWIOKOKKOBbIM pard U KOMOMHMpOBaHHbIE MNpenapathl. Crio-
coObl BBEICHHUSI B OPraHHW3M: MECTHO, SHTEPTLHO WKW MapeHTEPATLHO.

YMepeHHbIE ¢ard UCHOJB3YIOT B T€HETUYECKOH WHXEHEpUU M
GMOTEXHOJIOTUU B KaueCTBE BEKTOPOB U MOJYYEHHUS pEeKOMOWHAH-
tHeix JTHK (cM. rnasy 6).

Fnapa 4

JKonorua MMKPOOPIrAHU3MOB

Bkonorust (oT rped. oikos — JAOM, MECTO OOMTaHHMSI) MUKPOOPraHU3-
MOB M3y4aeT UX B3aMMOOTHOLUEHHUS IpYT C APYrOM M C OKpYyXalo-
weit cpenoil. Kak usBectHo, MUKpOOpraHU3mMbl OOHapYXHBAIOTCSI B
MoyBe, BoJe, BO3AYXE, Ha pACTEHUsIX, B OpraHHU3ME YEJOBEKa M
XUBOTHBIX.

4.1. Mukpodnopa nousbl

Mukpodaopa nouBbl XapaKTepHU3YyeTCsi OOJBLIMM pa3HooOpaseM
MHMKPOOPraHM3MOB, KOTOpbIE€ NMPHUHUMAIOT YYaCTHE B IMPOLIECCAX MOY-
B0OOpa30BaHMsI U CaMOOYMILEHHMSI TTOYBBI, KpYyroobopoTa B MpUpOLE
a30Ta, yrjiepoja M Ipyrux 3nemMeHToB. B mouse oburalor 6Gaktepu,
rpUGBl, TUIAKHUKKA (CUMGHO3 rpubOB ¢ LIMaHOOAKTEPUSIMU) U TPO-
CcTeHLIHE.

Ha nosepXxHOCTH NMOYBbI MMKPOOPTaHM3MOB OTHOCHTENBHO MAJIO, TaK
KaK Ha HUX ryoutenbHo neitcTByloT Y®-JIydu, BbICYLIMBAaHWE U T. I.

HauGosnbliree 4uciIO MUKPOOPraHU3MOB COINEPXMUTCS B BEPXHEM
cnoe moyBsl TonwuHoi 1o 10 cM. ITo Mepe yrnyOneHust B moYBy Ko-
JMYECTBO MHUKPOOPraHU3MOB YMeHbLIAETCS W Ha rIyouHe 3—4 M oHHU
MpaKTHYECKH OTCYTCTBYIOT.

CocraB MUKpoQJIOpbl ITOYBbI MEHSIETCS B 3aBUCMMOCTH OT TUMA
W COCTOSIHHS TOYBBI, COCTaBA PaCTUTENILHOCTH, TEMIIEPATYphl, BIAX-
HOCTH U T.A. BONBUIMHCTBO MUKPOOPTaHW3MOB IOYBLI CITOCOOHBI pa3-
BUBAaThCsl NMpU HEMTpalbHOM pH, BBICOKOI OTHOCHUTENBHOMN BIAXHO-
ctH, npu TeMmneparype ot 25 no 45 °C.
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B nouse XuBYT 6aKkTepuH, CHOCOOHBIE YCBAMBaTh MOJEKYISPHBIt
azor (asoTduKcupyolllHe), OTHOCAIIMECS K polraM Azotobacter,
Azomonas, Mycobacterium M ap. A30TdUKCHPYIOLIHE PA3HOBUIAHOCTH
LLMAHOGAKTEPUIl, WIKU CHHe-3eJIEHbIX BOAOPOC/CH, NMPUMEHSIOT IS
MOBBILLEHUS IONOPOAMSl pUCOBBIX Tosnei. Takue GakTepuu, Kak nces-
NOMOHAJbl, AKTHBHO Y4YacTBYIOT B MMUHepaJM3alMH OPraHHYECKUX Be-
LIECTB, a TAKXe BOCCTAHOBJIEHHU HUTPATOB JO MOJIEKYJISIPHOIO a30Ta.
Kneynrere 6akrepun (ceMm. Enterobacteriaceae) — kullleyHas majiod-
Ka, BO3OyIuTeNM OpIOIIHOrO TH(A, CATLMOHELIE30B, NU3EHTEPUH —
MOTYT Tonajgath B mo4By ¢ ¢ekanusamu. OIHAKO B NOYBE OTCYTCTBY-
10T YC/IOBUSL 1L MX Pa3MHOXEHHWS, U OHM TOCTEIEHHO OTMMpAIOT.
B yucTBIX MOYBax KMINEYHAs NaTOYKa W MPOTEH BCTPEYAlOTCSA PENKO;
ODHapyXeHHe MX B 3HAYUTESbHBIX KOJIMYECTBAX SBJISIETCS TI0Ka3aTe/ieM
3arpsa3HEeHUs MOYBBI (PEKAIUAMM YeNoBeKA W XUBOTHBIX U CBHIETE/b-
CTBYET O €€ CaHWTAPHO-3MUAEMHONOrHYECKOM HeGnaromnonyyun (Bo3-
MOXHOCTb Tiepefayd Bo3Oymnuteneil MHGpeKIMOHHBIX 3a00/ieBaHuiIA).

ITouBa ClyXUT MECTOM OOMTaHHUS CIIOPOOOPA3YIOUIMX NANOYEK po-
noB Bacillus u Clostridium. Henarorennste 6aunannl (Bac. megatheri-
um, Bac. subtilis u ap.) Hapsiny ¢ mceBOOMOHaAaMM, MPOTEEM U He-
KOTOpPLIMHM JPYrUMHU GAKTEpUSIMU SBISIOTCH aMMOHUDULIMPYIOLIMMH,
COCTaB/IASL TPYNNy FHWJIOCTHBIX OakTepuil, OCYMIECTBISIOUIMX MHHE-
panu3auuio 6enkos. IatoreHHble manouku (Bo3OyauTesb CHOMPCKOI
S13Bbl, GOTYIM3Ma, CTONOHSAKA, ra30BOi TFaHTPEeHbI) CIIOCOOHBI IIH-
TeJIBHO COXPaHSATHCS B TIOMBE.

B moyBe HaxomfATCs TaKXKe MHOFOMMCJIEHHbIE MPEACTABUTENH IPH-
6oB. 'puOHI y4acTBYIOT B NMOYB0OGPa30OBATENIbHBIX TpOLIECCAX, MPEBpa-
WEHUAX COeAMHEHU a30Ta, BbIIENSIOT GUOJIOTHYECKH aKTHBHBIE Be-
LIECTBA, B TOM YMCJE€ aHTHOMOTHKM M TOKCHHBL. TOKCHHOOGpa3syio-
e rpuObI, nonagas B NPOAYKTbI NMMTAHUS YENOBEKA, BbI3bLIBAIOT
MHTOKCUKALIMH — MHUKOTOKCHUKO3BI M a(aTOKCUKO3ILIL.

MukpodayHa nouBbl NpeACTaBlIeHa NPOCTEHIIMMHU, KONHUYECTBO
kotopbix kone6aercst ot 500 mo 500 000 Ha 1 r nousnl. ITutasce
GakTepHSIMH U OPraHMYECKMMHU OCTAaTKaMU, NPOCTEHLINE BbI3bIBAIOT
M3MEHEHUS B COCTaBe OPraHMYECKHUX BELUECTB IOYBBHI.

4.2. Muxpocnopa oAbl

Muxpoduiopa Boabl, ABISSICh €CTECTBEHHOH Cpefoit OGUTaHUS MHK-
POOPTaHU3MOB, OTpaXaeT MUKPOOHBIH Mei3aX MMoYBHI, TAK KaAK MHK-
pOOpraHU3Mbl MOMNAaKaloT B BOAY C YacTUYKaMH NoyBul. Bmecte ¢ TeM
B BoAe opMHUPYIOTCA omnpesneSieHHble 6HOLIEHO3BI ¢ NpeoblanaHueM
MUKPOOPraHU3MOB, afanTHPOBaBILUXCSA K YCIOBUSIM MECTOHAXOXIE-
HUsl, T. €. PUIMKO-XUMUYECKUM YCIIOBUSIM, OCBEILICHHOCTH, CTETIEHH
pacTBOPUMOCTH KUCJIOpOAAa U AUOKCHIA YIIEpOAa, ComepXaHHs opra-
HHYECKUX U MHUHEPAIbHBIX BELECTB W T. .
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B Bojax mpecHbIX BOJZOEMOB OOHApYXHBAIOTCS MAJIOYKOBHIHbBIE
(rceBIOMOHAIBI, a3pOMOHaAbl U JIp.), KOKKOBUIHBIE (MHUKPOKOKKH)
W U3BUTHIE OakTepuu. 3arpsA3sHeHUe BOIbl OPraHMYeCKMMH BelllecTBa-
MM COINPOBOXIAETCH YBETHMUYEHHMEM aHA3POOHBIX M a3pOOHBIX GakTe-
puit, a Takxke rpub6oB. OcoGeHHO MHOro aHa’poGoB B Wie, HAa JHE
BosoeMoB. Mukpodutopa BoIbl BBITOJHSIET PONb aKTUBHOIO (pakTopa
B NPOLIECCE CAMOOYMILIEHHUS €€ OT OPraHMYECKHUX OTXOJOB, KOTOpPHIE
YTWIU3UPYIOTCS MUKpOOpraHu3maMu. BmecTe ¢ 3arpsi3HeHHBIMM JIWB-
HeBbIMHU, TAIBIMH M CTOUHBIMM BOJAMH B O3epa M peKH IONagaioT
MpeICTaBUTENM HOPMAIbHOH MUKpPOIOpPHI YeI0BEKA M XUBOTHBIX
(KMIieyHasl majoyka, UMTpoDaKTep, 3HTEpOOAKTEP, IHTEPOKOKKH,
KIOCTPHAMHK) M BO3OYIUTENH KUIHEYHBIX MHbEKUNA — OpIOLIHOro
TU¢a, nmapaTudoB, TU3EHTEPUH, XONEPHI, JIEMTOCIIHPO3a, SHTEPOBU-
pycHbix HHpekuuit u ap. Ilostomy Bonma asnsteTcst akTopoM nepe-
nayu Bo3byauTeneil MHOTMX MHeKLUUOHHBIX 3a6oneBaHuil. HekoTo-
pble BO3OYOMTENM MOFYT Jaxe pa3MHOXAaThCs B BOAe (XONEPHBIA
BUOPHUOH, NErMOHEIUIBI).

Boia apTe3aMaHCKMX CKBaXHWH MPaKTHYECKH HE COAEepXUT MHUKpPO-
OpraHU3MOB, OOBIYHO 3amepXHBAIOIIMXCA GoNee BepXHUMM CIOSIMH
rmousbl. Mukpodiopa Bonbl 0KeaHOB M MOpeil TakXe COHepXHT pas-
JIMYHBIE MHMKPOOPraHU3Mbl, B TOM YHMCJE CBETALIMECH M alodpuiIb-
Hble (conenmobuBbIE), HanpuMep ratopuibHble BUOPUOHEI, Mopaxa-
IOUIME MOJUTIOCKM M HEeKOTOpble BHIbI PBIOBbI, MPH YNOTPEONECHUH
KOTOPBIX B MULLY Pa3BUBAeTCS MUIIEBas TOKCHKOWHGEKLIMS.

4.3. Mukpocnopa Bo3gyxa

Miukpodiopa Bo3IyXa B3aMMOCBSI3aHA ¢ MMKPOGIOPO# TOYBBEI U BOMBI.
B BO31yX Takxe MOMagalOT MUKPOOPTraHMW3Mbl M3 AbIXaTeJbHbIX MyTei
M C KaluIsIMM CIIOHBI YeaoBeKa M KHUBOTHBIX. CONHEUHBIE JyYM M
Ipyrue GbakTopsl cnocoGeTByioT rHGen MUKpodiopsl Bo3ayxa. bomb-
1Iee KOJMYEeCTBO MUKPOOPraHU3MOB IPUCYTCTBYET B BO3[YyXe KPYIHBIX
roponoB, MeHbIliee — B BO3NYXE CENbCKO MecTHOCTH. OcoGeHHO Maio
MUKpPOOPraHM3MOB B BO3[yXe Haj JiecaMH, ropaMd U MopsiMU. B Bo3-
ayxe OOHapyXHMBAlOTC KOKKOBMIHbIE U MANIOYKOBUIHBIE OakTepuH,
Gauwutbl M KJIOCTPUAMM, aKTHHOMMUETBI, 'pUOBI U BUpychl. MHoOro
MHKPOOPraHM3MOB CONEPXHTCA B BO3[yXe 3aKPbIThIX ITOMELICHHUIA,
MHKpOOHasi 00CeMEHEHHOCTh KOTOPBIX 3aBUCHT OT CTeleHU YOOpKH
NMOMELLEHHUS, YPOBHS OCBELUIEHHOCTH, KOMUYECTBA JIOACH B NOMeLle-
HUM, 4YaCTOTHl NMPOBETPUBAHUS M Op. KonMuecTBo MHMKpoOpraHusmos
B 1 M® Boadyxa (Tak Ha3piBaeMoe MHUKPODHOE 4YMCIO, Hau obceme-
HEHHOCTb BO3/IyXa) OTPaXaeT CAHMTAapPHO-TMTHMEHHYECKOE COCTOSIHHE
BO3]yXa, 0COOGEHHO B GOJIBHMUYHBIX U AETCKUX yupexneHusx. KocseH-
HO O BbINENEHWHM MATOreHHBIX MUKPOOPraHW3MOB (BO3OYIMTENEH Ty-
OepKyse3a, n1MudTepud, KOKIiOIA, CKapIaTUHbI, KOPH, TpUMNNa U Ap.)
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Npy pasrosope, Kaijie, yMxaHbe OONBHBIX M HOCHTENEH MOXHO Cy-
IUTh N0 HAJIAYMIO CAHUTAPHO-MOKA3aTeJNbHBIX OakTepHii (3010THUCTO-
ro cra)unOKOKKAa ¥ CTPENTOKOKKOB), TaK KaK TMOCHEIHHE SBISIOTCS
MpencTaBUTENSIMU MUKPOGIOPB! BEPXHUX IBIXATeNbHBIX MyTed U UMe-
10T OOLUMI MyTh BBIAECNEHUS C MATOr€HHBIMH MHKPOOpPraHW3MaMH,
nepefaioIUMMUCS BO3AYILHO-KAMENAbHBIM ITyTeM.

C uenpi0 CHUXEHHUS MUKPOOHON 0OCeMeHEHHOCTH BO3gyXa Mpo-
BOJAT BJIAXHYIO YOOpPKY TOMEILUEHHUSI B COYETAHUH C BEHTHUISLIMEN
M OYUCTKON (punbTpalieit) NnocTynaionero Bo3ayxa;, NpUMeHsaIoT 00-
paboTKy MoOMelUeHUH JIaMIaMK YAbTPa(UONETOBOTO U3JIyYeHHS.

4.4. Ponb MUKpPOOpPraHU3MoOEB B KpYroEBopoTe BeliecTB
B npupoae

C nomollbl0 MUKPOOPraHH3MOB OPraHMYECKHE COeNWHEHHUSI pacTH-
TEeJIBHOTO U XUBOTHOIO MPOUCXOXIEHUS MHHEpaTH3yioTcd 10 YIne-
pona, asora, cepbl, ¢occopa, Keneza U Ip.

KpyroBopot yriepona. B Kpyroropore yrjiepoma akTHBHOe y4acTHe
NPMHUMAIOT pAacTeHHs, BOJOPOCAM H IMAHOOAaKTepuu, (PUKCHPYIO-
uue CO, B npouecce HOTOCHHTE3A, A TAKXKE MMKPOOPraHU3MBbI, pas-
Jaraiollliie OpraHUYecKHe BEleCTBA OTMEPILUUX PAaCTeHUH W XHBOT-
Hbix ¢ BeigeneHueM CO,. Ilpu aspo6HOM pasToXeHUH OpraHMYECKHX
BelilecTB o6pasyiorcss CO, u Boma, a MpH aHA3pOGHOM OPOXEHHH —
kucnotel, cnupTel, CO,. Tak, MpU cnMpTOBOM OpPOXEHHMH MHKPOOD-
raHu3Mbl (IPOXXH W 1p.) PACLICIUISIOT YIIEBOAbl 1O 3THIOBOTO
CMMpTa W OHOKCHAA yriepoga. MOMOYHOKHCIOE OpoXeHHe, BbI3bIBA-
eMoe MOJIOYHOKHCIBIMU OaKTepUSIMU, XapaKTepU3yeTCsl BbIIENAEHU-
€M MOJIOYHOI M YKCYCHOM KHCNOT u AMokcupa yriaepoga. Ilpoueccs
MPOMHOHOBOKKUCAOrO (BBI3BIBAEMOTO MPONMMOHNOAKTEPUSIMH), MaCIs-
HOKHMCJIOrO, aleTOHOOGYTHNOBOTO (BbI3bIBAEMBIX KJIOCTPUAUAMH) U
OpYTHX BUOOB GPOXEHHS COMPOBOXIAIOTCH 00pa3OBAaHUEM DPa3IHMYHBIX
KUCNIOT M JHOKCHAA yrieponaa.

Kpyrosopor a3ora. ATMOocepHBIif a30T CBS3bIBAIOT TONBKO KIIyOeHb-
KOBble 0aKTepuu U CBOGOJHOXHMBYLUME MHUKPOOPTAHU3MBI MOYBBI.
OpraHuyecKue cCOeJHHEHUs pacTUTENbHBIX, XHBOTHBIX U MUKPOOHBIX
OCTATKOB IMOJBEPraloTCS B MOYBE MHHEpalIM3allid MUKpPOOpPraHU3Ma-
MM, IpeBpaliasch B coequHeHUs amMMoHus. IIpouecc obpasoBaHus
aMMHaKa MpU paspylieHUH 06ellka MUKpOOpPraHU3MaMU MMOJYYH
Ha3BaHHe aMMOHU(}UKAIUU, WM MHUHepATU3aLUUU a30Ta. AKTHBHO
paspylliaioT 6eNoK Takue OaKTepUM, KaK ICeBIOMOHAIbl, NpPOTeif,
G6auninbl, Kioctpuauu. [Ipu aspo6Hom pacnane Genkos 06pasyloTcs
OUOKCUI YTNiepola, aMMHaK, cynbghaThl U BOAA; MPU aHA3POOHOM —
aMMUaK, aMUHBI, THOKCHI YIJIiepoja, opraHHUYecKue KUCJIOThbl, UH-
non, ckartoi, cepoBogopon. PasioxeHue MOYEBUHBI, BbIICSIOLICH-
cd C MOYOii, OCYILECTBISIOT ypoOakTepHuH, pacllelisiolde ee 1o

66



aMMUaKa, JHOKCHAA yriaepoaa U Boabl. OGpa3yiomuecs: aMMOHHITHBIE
COJIM B pe3yabTaTe (pepMeHTaUUU OaKTepUSIMU OPraHWYECKUX COEmU-
HEHUH MOTYT HCIMOJIBb30BATHCS BBICIIHMU 3€JIeHBIMU pacteHusiMu. Ho
HauboNee YCBOSIEMBIMH ISl PACTEHWN SBISIOTCS HUTpAThl — a3oT-
HOKHUCIIBIE COJIH. DTU CONM TOSIBISLIOTCA MPH pacrane opraHu4yecKkux
BELUECTB B IIpollecce OKUCIEHUS aMMHAKa [0 a30THCTON, a 3aTeM
a30THOM KHcnoThl. JIaHHBIN mpoliecc Ha3bBaeTCs HUTPUPHUKALI U -
eil, a MUKpoOpraHMU3Mbl, €ro BbI3bIBAIOLIHE, — HUTPUIULUPY-
oW HMu . Hutpuduuupyioue 6akrepun BbUIEAWI U ONKMCAT PYCCKUIA
yueHblit C. H. Bunorpanckuit (1890—1892). Hutpudukauus mpoxoaut
B IBe a3pl: nepBylo ¢a3y OCYLUECTBISIIOT GaKTepuu poaa HUTPO30-
MOHAC u Op., MPU 3TOM aMMHAK OKHC/ISeTCs 0O a30TUCTOM Kucio-
Tbl, 0Opa3ylOTCs HUTPHUTBI; BO BTOpPOi ¢hasze yyacTBylOT GaKTepuu poza
HUTPOOAKTEp ¥ Op., NMPH ITOM a30TUCTast KUCNOTA OKUCISETCS [0
a30THOM U MpeBpalaercss B HUTpatThl. [ABe ¢a3pl HUTpUPUKALUK SIB-
JISIIOTCSL MpUMepoM MeTabuo3a — B3aUMOOTHOIUEHHI MHKpPOOpraHu3-
MOB, NpH KOTOPBIX OAWH MHUKPOOPraHM3M Pa3MHOXAETCS, UCIOJNb3Ys
MPOAYKTBI XU3HEAESATENBHOCTH IPYIOro MUKpOOPraHW3Ma.

Hutparhl MOBBIILAIOT IUIOAOPOIKHE IMOYBBI, OAHAKO CYLUECTBYET U
oOpaTHBII Mpoliecc: HUTPAThl MOTYT BOCCTAHABJIMBATBHCS B PE3YJIbTa-
Te Mpolecca AeHUTpUDUKALKUU A0 BbIIEJeHHsI CBOGOIHOIO a3oTa, YTo
obeHsIeT ero 3anac B BUIE COJIeil B IMoYBe, MPHUBOAA K CHUXEHHUIO
ee TJIOAOPOLHUS.

4.5. Mukpocdnopa Tena yenoeeka

OpraHu3M uesioBeKa 3acelieH (KosioHU3upoBaH) Gosnee yeM 500 Bu-
OB MHKpPOOPraHW3MOB, COCTABJSIIOLIUX HOPMAaNbHYI0O MUHKpodopy
yeNoBeKa, HAXONSALUMXCS B COCTOSIHUYW paBHoOBecust (9ybuosa) Apyr
C IpYroM Y OopraHu3MoM yejoBeka. Mukpodiopa npeincraBisieT co-
Goit ctabunbHOEe COODLIECTBO MUKPOOPraHU3MOB, T.€. MUKPOOUOUEHO3.
OHa KOJOHH3HWPYET MOBEPXHOCTh TeNla U ITOJOCTH, COOOBIIAIOLIUEeCH
¢ oKpyxaloluei cpenoil. Mecto obutaHusi coobuiecTsa MUKpoopra-
HHU3MOB HasblBaeTcsl buomonom. B HOpMe MUKPOOpPraHU3Mbl OTCYTCTBY-~
IOT B JIErKUX W MaTke. PasnmuyaioT HOPMaIbHYIO MUKpPOGIOpPY KOXH,
CIU3KUCTBIX 000/MI0YEK pTa, BEpXHHUX AbIXaTeNIbHbIX NyTed, NuieBa-
PUTEJIbHOTO TpakTa U MoueltofoBoit cuctemMbl. Cpeaud HOPMAaNbHOIA
MUKpPOGIOPB! BBIIEIAIOT PE3UIEHTHYIO ¥ TPAH3UTOPHYIO MUKpoduiopy.
PesaugenTHas (nocrosgHHas) obauratHast MUKpogaopa Mpeacras-
JleHa MUKpPOOpraHu3MaMH, MMOCTOSHHO TIPUCYTCTBYIOIIMMH B Opra-
Hu3me. TpaH3uTOpHas (HENoCTOSHHAsI) MUKpodJopa He criocobHa
K IJIUTENBHOMY CYLUIECTBOBAHUIO B OpraHuU3Me.

GQpraHusM 4esoBeKa U ero HopMajbHass MUKpodJiopa COCTaBjs-
0T eOUHYI0 9KoJoruyeckyio cucremy. GopMmuposaHue MuUKpodopsl
HOBOPOXIEHHbIX HAYUHAETCA C MOMagaHUsT MUKPOOPTraHHW3MOB B Mpo-

67



Liecce poJOB Ha KOXY M CIM3UCTHIE 00osodku. JanpHeiiiee dpopMu-
poBaHUe MUKPOQIIOPLI OMPEAENSAETCS CAHUTAPHBIM COCTOSIHUEM Cpe-
Ibl, B KOTOPOH NMPOXOAWIM POAbl, TUIIOM BCKapMIMBaHusi U ap. Hop-
MajibHasi MUKpodaOopa CTAHOBUTCS YCTOWYMBOI M K KOHILLY TPETHEO
Mecsia XU3HU cXOAHOI ¢ MHKpodnopoit B3pocioroe. Komauyectso
MUKPOOPraHHM3MOB Y B3pOCJOro YeJoBeKa COCTaBjsieT okojo 10"
ocobeif, npuueM NpeobnagalOT B 3HAYUTENbHOM CTeneHH obaurar-
HbI€ aHa3pOOBI.

IMpeacraBuTeny HOPMANBHOH MHUKPOGIOPHl 3aKIIOYEHBI B 3K30-
noJjiMcaxapuIHO-MyLIUHOBBIA MaTpHMKC, oOpa3ys Ha CIU3UCTBIX 06o-
JIOYKAX M KOXE Ouonoeuueckyio naeHKy, YCTOMUMBYIO K PasIHYHbIM
BO3/IEHCTBUSIM.

Mukpodnopa xoxu uMeer GoNbLIOE 3HAYEHHE B PACHIpPOCTpaHe-
HUM MUKpPOOPraHM3MOB B Bo3nyxe. B pesyisrare neckBamauuu (iey-
UIEHHsI) HECKOJBKO MWIJIMOHOB YelllyeK, HEeCYIIMX Kaxias o He-
CKOJIBKO MUKPOOPTraHU3MOB, 3arpsi3HAIOT OKpyXaloliyio cpeay. Ha koxe
U B ee Oosee rIyOOKHX ciosiX (BOJIOCSIHBIE MEUIOYKH, MPOCBETHI Callb-
HBIX U TMOTOBBIX XeJjie3) aHaspo6oB B 3—10 pa3 Gonblile, 4eM aspo-
60B. KoXy KOJIOHM3UPYIOT MPOMUOHHUOAKTEPHUH, KOpHHE(DOPMHBIE GaK-
TepUH, cTapUIOKOKKU, CTPENMTOKOKKH, ApOXXH Pityrosporum, Ipox-
xenonobHele rpubbl Candida, peako MUKpokoKkd, Myc. fortuitum. Ha
1 cM? koxu npuxoautca MeHee 80 000 MuKpoopraHusmoB. B Hopme
3TO KOJIMYECTBO HE YBEJUYMBAEeTCsl B pe3ysibrare ACHCTBUA OakTepu-
UMIHBIX CTEPWIN3YIOWMX (AKTOPOB KOXH, B YACTHOCTH B IOTE KOXH
oOHapyXeHbl o-TA0GYNTHH, UMMYHODIOOYMHHBEI A, G, TpaHcdeppHH,
JIM30LIMM M JpYTHe MpOTHBOMMKPOOHBIe BeluecTsa. Ilpoliecc caMoouu-
LIEHHS KOXH YCUJIHBAETCSl Ha YHUCTO BHIMBITON KOXe. YCHUIEHHBIN pocT
MHKPOOPraHU3MOB TPOMCXOAMT Ha TPS3HOIN KoXe; MpH ocjabaeHuu
OpraHM3Ma pasMHOXAaloUMecd MHUKPOOPraHU3Mbl OINPEAEAIOT 3arax
TeJa. Yepes rps3Hble PyKH MPOMCXOAUT KOHTAMHHALMA (3arpsi3HEHHE)
JIEKAPCTBEHHBIX CPEJCTB MUKPOOPraHW3MaMH KOXM, YTO MPUBOAUT K
nocjieayioueil nopye JeKapCTBEHHbIX MPenaparos.

B BepxHHWe AbIXxaTeJbHBIE IMYTH TONAJAIOT NMbUIEBLIE Yac-
TULIBI, HArpyXeHHbIe MMKPOOPraHW3MaMu, GoJbLIas YacTh KOTOPBIX
3a[epPXHBAETCA B HOCO- W POTODNIOTKE. 3/1eCh PacTyT GaKTepoMaIbl, KO-
puHedopMHble OakTepuu, reMobUIbHbIE MATOYKH, NMENTOKOKKH, J1aK-
ToOaKTepUM, CTA(PUIOKOKKH, CTPENTOKOKKH, HEMAaTOTeHHbIE Heiic-
cepuu u ap. Tpaxes U GPOHXM OOBIYHO CTEPWJIbHBI.

Mukpocdriopa nuuEeBaAapUTENbHOTO TpaKTa SBIseTCA
HauboJiee NpeAcTaBUTENIbHONH MO CBOEMY KAaY€CTBEHHOMY M KOJIHYe-
CTBEHHOMY coctaBy. [Ipu 3ToM MHUKpoopraHM3MEI CBOOOAHO oOMTa-
IOT B MOJIOCTH MMHUILEBAPUTEIBLHOIO TPaKTa, a TaKXe KOJOHHU3UPYIOT
CJIU3UCTBIE OBOOOYKH.

B nonoctu pra oburareT aKTUHOMMLUETHI, OakTepouasl, GUpU-
nobakTepuu, 3ybakTepu, ¢y3obaKTepuu, JaKrobakTepuu, reMohuib-
Hble MAJOYKH, JIENTOTPUXUM, HEHCCEPUU, CIMUPOXEThI, CTPENMTOKOK-
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KM, cTapHJIOKOKKY, BeiioHe/uTbl U Ap. OOHapyXMBaIOTCS TaKOKe TpU-
661 pona Candida u mpocreitiine. AccordaHTbl HOPMAJIbHOM MHKpPO-
¢ropel U MPOAYKTHL UX XKU3IHEIEATENBHOCTH 00pa3yloT 3yOHOI HaJeT.

Muxkpodnopa xenyaka IpeacTarieHa JAKToOALWUIaMUA U APOXK-
XaMHU, eIUHUYHBIMU TpaMOTPMLATENbHBIMU OGakrepusiMu. OHa He-
CKOJIbKO OefHee, yeM, HalpuMep, KUILEYHHMKA, TaK KaK XEJyIoy-
HBIi COK MMeeT HM3Koe 3HaueHHe pH, HeOIarompusATHoOe IS XU3-
HU MHOTMX MMKpoopraHu3moB. [Ipu ractpurax, sisBeHHOM GOJIE3HU
Xejnynka oOHapyXWBalTCS UW30rHyTele (OpMBI OakTepuilt —
Helicobacter pylori, KOTOphIE SIBJISIOTCS 3THOJIOTUYECKUMU (aKTO-
pamMH maToJiorMyeckoro mnporecca.

B ToHKON KHIIKE MHUKPOOPraHMW3MOB 0OJIblLlIE, YEM B XENya-
Ke; 3lech obHapyXHBaloTcsl OUdHI0OaKTEpUH, KIOCTPUIMHU, 3YyOaK-
TepHU, NAKTOGAIIMIUIBI, aHA3pOOHBIe KOKKM. HauGosbluee KoaM4yecTBo
MUKPOOPraHM3MOB HaKaruIMBaeTcst B ToJicTo kuuwke. B 1 r de-
Kt comepxurca go 250 mipa MUKpoGHBIX KieTok. Oxosno 95 %
BCEX BMJIOB MUKPOOPraHU3MOB COCTABJSIOT aHa3poObl. OCHOBHBIMH
MpeICTaBUTENAMU MUKPO]IIOPBI TOJNCTOM KMIUKU SIBASIOTCS: TPaMITo-
JIOXUTEbHbIE aHaspobHble MaNouku (GUdHIoGaKTEpUH, JaKTOOALUII-
JIbl, 3y0aKTEPUM); IPaMIIOJIOXHUTENbHbBIE CIIOPOOOpa3ylolMe aHa3poo-
Hble MaJOYKU (KJIOCTpHIONH, nepdpUHIeHC U Jp.); SHTEPOKOKKH; IpaM-
OTpHULATe/IbHbIE aHa3pOGHbIE NMaIoOYKU (6aKTepoMabl); rpaMoTpULia-
TeJIbHbIE (PaKyJNbTATUBHO-aHA3POOHBIE MAJIOYKU (KUIUEYHbIE MaJloy-
KM U cXoOHble ¢ HUMU GakTepuu ceM. Enterobacteriaceae — LUTpO-
6akTep, sHTEpoGaKTep, KieOGcueibl, MpoTei U Ap.). B MeHbLIMX KO-
JiM4ecTBaXx oGHapyxuBalwoTca ¢yzobakTepud, NMPONUOHUOAKTEPHUH,
BEIJIOHE/IBI, MENTOKOKKHU, CcTadpUIOKOKKU, CUHETHOHHAs MaJoyKa,
IPOXXKeNoJoOHble TPUGBI, a TaKXe MpocTeilline, BUPYCHI, BKIIOYas
daru. Ha anurenny ycneuHo pacTyT CIMPOXEThl, HUTEBUIHbIE GaK-
tepuu. Budunobakrepuu U 6akrepounst cocrasisiior 80—90 % ot 06-
1[ero KOJIMYecTBa MUKpOGIOpsl KUIIEYHUKA.

BaxHyI0 poJib B XHU3HEIESITEJJbBHOCTU YeJIOBEKAa UrpaeT MMKpPO-
dnopa TONCTOW KHUIWIKU — CBOEOOPa3HbIH 3KCTpakopropasib-
Hblit opraH. OHa SIBASA€TCS aHTArOHUCTOM THUJIOCTHOH MUKpPOQIIOPHI,
TaKk KakK TPOAYLHMPYET MOJIOYHYIO, YKCYCHYIO KHCJIOTbI, aHTUOUOTH-
k1 u gp. U3BecTHa ee ponp B BOAHO-COJIEBOM OOMeHe, peryjasuuu
ra3oBoro CocraBa KWILEYHHKA, oOMeHe OEJIKOB, YIJIEBOJIOB, XUPHBIX
KUCJIOT, XOJIECTEpHHA W HYKNIEUHOBBIX KUCJIOT, a TaKXe MpOAYKLHUH
6UOJIOTUYECKH AKTUBHBIX COEAUHEHUN — aHTUOUMOTHUKOB, BATAMMHOB,
TOKCUHOB U Jip. MopdokuHeTHYecKast poib MUKPOGIIOpPHI 3aKJIioya-
€Tcsl B €€ YYaCTUU B DasBUTHM OpPraHOB U CHCTEM OpraHu3Mma,; oHa
MPMHHUMAET YYaCTUE TaKkKe B (U3UOJOTHUYECKOM BOCIANEHUHU CIU-
3UCcTOil OOONIOYKH U CMEHE SIMUTENIUS, NMepeBapuBaHUU U ACTOKCH-
KalUM 5K30TeHHBIX CYOCTpaToB M METAaboJIMTOB, YTO CPaBHUMO C
odynkuueir neueHd. HopManbHas mukpodutopa BbIMOJHSIET, KpOMeE
TOoro, aHTUMYTareHHyl0 poJib, paspyllasi KaHLepOreHHbIE BELIECTBA
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B KMIUEYHUKe. B TO XXe BpeMss HeKoTopble GaKTepUHU MOTYT MPOLY-
LIMPOBAaTh CUJIbHbIE MYTareHsl.

IIpucteHoyHass MUKpodopa KUIIEYHHKA KOJOHU3UDYET CIU3UC-
Tyl0 060J7104Ky B BUAE MUKPOKOJOHMH, 0Opa3ys cBoeobpa3Hyio GUo-
JIOTUYECKYIO IUIEHKY, COCTOSIUYI0 U3 MHUKPOOHBIX T€M U 3K3OMOJH-
caxapuAHOro MaTtpukca. DK3onojucaxapuibl MUKPOOPraHM3MOB, Ha-
3bIBAEMbIE [NIMKOKAJIUKCOM, 3alUMLUAIOT MUKPOOHBIE KIETKH OT pa3s-
HOOOpasHbIX (PUINKO-XUMUYECKUX U OMONOrUYECKHUX BO3MEHCTBUIA.
Ciuzucrass 000I0YKa KHUILEYHHWKA TAKXKE HAXOAMUTCH MOJA 3alUTOM
OHOJIOrHYECKO ICHKH.

3HayUTeNIbHOE BJIMSIHUE OKa3blBaeT MHKpodopa KMIIEYHHMKA Ha
$popmupoBaHKe U moraepxaHue UMMyHUTeTa. B KuuleyHuke comep-
XUTCSt OKOJIO 1,5 KI' MUKPOOPTraHMU3MOB, AHTUT€HBI KOTOPHIX CTHMY-
JIUPYIOT UMMYHHYIO cUcTeMy. EcTecTBeHHBIM HecneuupHUYecKuM cTu-
MYJSITOPOM UMMYHOI€HE3a SIBISIETCSl MYpPaMWIAHUIENTHA, obpa3syio-
Wuiics U3 MUKPOGJIOpPbI MOJ BIUSTHUEM JU30LMMA U APYTUX JTUTU-
yecKUX (pepMEHTOB, HAXOASALUUXCA B KULIEYHUKE.

Baxueiiueit ¢yHkiMeir HOpMaJbHOM MHKPODJIOpPH KUILEYHUKA
SIBJISIETCSl €€ yYyacTUe B KOJIOHU3ALUUOHHOM pEe3UCTEHTHOC-
THU, NOA KOTOpPOil MOHUMAIOT COBOKYMHOCTb 3alLUTHHIX (PAKTOPOB
OpraHU3Ma U KOHKYPEHTHBIX, aHTATOHUCTUYECKUX U APYTHX OCOOEH-
HOCTEel aHa’po6OB KHUILUEYHUKA, MPUAAIOLIUX CTAGUIBHOCTHL MUKPO-
t¢hnaope ¥ nMpeaoTBpALUAIOIIMX KOJOHU3ALMUIO CIAUBUCTBIX OOOJIOUEK
MOCTOPOHHUMHU MUKpoopraHusmaMu. C Liebio MpeJoTBpalleHUA HUH-
(peKIUMOHHBIX OCTOXHEHUM, NMPU MOHUXEHHON COMPOTUBISIEMOCTH
OpraHu3Ma M [MOBBILIEHHOM PHUCKE ayTOMH(EKLUH, B cCly4asx o00-
WIUPHBIX TPaBM, OXOroB, MMMYHOJEIPECCUBHOI Tepamuu, TpaHC-
MJIAHTALUU OPraHOB U TKaHeil NMPOBOAAT MEPONPUATHA, HaNpaBicH-
Hble Ha COXpaHEHHUE M BOCCTAHOBJIIEHHE KOJOHU3ALMOHHOW pe3uc-
TeHTHOocTU. Mcxoms U3 3TOro, OCyLUECTBISAIOT CENEKTUBHYIO H€-
KOHTaMHMHAILHI0O — U30UpaTeJbHOE YyAaleHWE U3 MULIEBApUTENb-
HOro TpakKTa a3poOHbIX GakTepuil U TpUOOB sl MOBLILIEHUSA COMPO-
THBJISAEMOCTH OpraHU3Ma K MH}pEeKUHMOHHBIM areHTaM. CelleKTUBHYIO
JEKOHTAMWUHALIUIO MMPOBOAAT MYTEM Ha3HAYEHHUS IS MPUEMa BHYTPb
MaJIoanicopoUpyeMbIX XUMHUOIPENAPATOB, MOAABJAIOILUX A3POOHYIO
YacTh UM He BIUSAIOLIMX HAa aHA3poObl, HAIPUMEP KOMIUIEKCHOE Ha-
3HayeHUe BaHKOMMIIMHA, F€HTAMUIIMHA M HUCTATHHA.

HopManbHas Mmukpodnopa Braranuuga BkiIoyaeT 6akrepo-
UABl, JAKTOOAKTEPUHU, MEMTOCTPEINTOKOKKH U KIOCTPUAMUHU.

IIpeacraBuTen HOPMATBLHONH MUKPOGIIOPHI NMPU CHUXEHHUU COMpPO-
TUBJIIEMOCTH OPraHU3Ma MOTYT BhI3BaTh THOMHO-BOCMANIUTENbHbIE
MPOLECCHl, T.€. HOPMaJIbHasi MUKPOQIopa MOXET CTaTh UCTOYHUKOM
ayTOUHGEKIUHU, WIK 3HAOreHHOH uHpekuuu. OHa TaKXKe SIBJISIETCs
UCTOYHUKOM TeHOB, HAalpUMep TFe€HOB JIEKAPCTBEHHON YCTOWYMBOCTH
K aHTubrotMkaM. KpoMe Toro, Kak yxe ObLIO CKazaHO BbIlIE, KH-
HieyHass MUKpodiopa, nomasasi B OKpPYXaloluylo cpemy, MOXET 3a-
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[PA3HATL TOYBY, BOMY, BO3IYX, MPOAYKTbl MUTaHUs U T.n. [loaTOoMy
ee oBGHapyXeHHe CBHMIETEJILCTBYET O 3arps3HEHHH HCCAEAYEMOro
o0ObeKTa BBIAETIEHUSAMU YEIOBEKA.

CocrosiHe 3y61M03a — OUHAMUYECKOTO PaBHOBeCHs MUKpPOQJo-
pel U OpraHu3Ma 4YeJoBeKa — MOXET HapylLIaThcsl TOH BJIUSHUEM
(hakTOpOB OKpYXalOIIEH CPeabl, CTPECCOBBIX BO3IEHCTBUM, LIMPOKOTO
1 OECKOHTPOJLHOrO MPUMEHEHHMS] aHTUMHKPOOHBIX Mpenaparos, Jy-
YyeBOi M XumuoTepanuu. B pesynprare HapyuraeTcs KOJOHU3ALMOH-
Hasi pe3UCTEHTHOCTb. AHOMAJIBHO Pa3MHOXUBIUMECS MUKPOOPraHU3-
Mbl TPOAYLUPYIOT TOKCHUYHBIE MPOAYKTHI MeTaboiu3mMa — HWHAON,
CKaToJl, aMMHaK, CepoBOAOpOA. Takoe COCTOSSHUE, pa3BUBAIOILEECs
B pe3yJbTaTe YTpaThl HOPMaIbHBIX (PYHKIIMH MUKpOQIOpEI, HA3bIBa-
ercad gucbakTepnosoM UNIU aucdbuoszoMm. Ilpu mucbaxkrepuo-
3¢ TPOMCXOIAT KOJUYECTBEHHBIE U KAYECTBEHHBIE U3MEHEHUS Oak-
TEpPHUii, BXOAALIMX B coctaB MUKpodopsl. Ilpu mucbuoze HU3MEHe-
HUSl TIPOUCXOIAT U CPEAM APYTMX IpYHIl MUKPOOPraHU3MOB — BU-
pycoB, rpuboB U ap.

Oucouo3 U guUcOAKTEpUO3 CUMTAIOTCA SHAOTEHHON HHQEKLUEH,
BO3HHUKAIOLIEH Yalle BCEro B Pe3yJbTaTe HApYLIEHUSI aHTUMUKPOO-
HBIMH TpernapataMy HOPM&IbHOH MHKpPOMIOPHIL.

Ut BOCCTAHOBIEHUS HOPMaabHOM MUKpOGIOpsl HAa3HAYaloT Mpe-
napathi MpoOUOTHKHU (3YyGHOTUKM, cM. TIaBy 9), monydeHHbIe
U3 TMohWIBHO BBICYLIEHHBIX XHUBBIX OaKTEpUil, MpencTaBUTENEH HOp-
MaJIbHOM MHUKpodIopsl KulleyHUKa — GudumodbakTepuii, KUILIEUHOMI
MaJIOYKH, JAKTOOAaKTEpUH U Op.

4.6. Bnuanue caktopoB OoKpyxarouwen cpeabl
Ha MUKpPOOPraHu3Mmbl

KuzHeneaTeabHOCT MUKPOOPraHU3MOB HAXOAUTCS B 3aBUCUMOCTU OT
($akTOpPOB OKpYyXalolieil cpeabl, KOTOpbIE MOIYT OKa3blBaTh GaKTe-
PULMIHOE, T.6. YHHUTOXalolee, TEHCTBME Ha KIETKM WM OakTepHo-
CTaTUYECKOE — IIOaBIsAIOLEE pa3MHOXEHUE MUKPOOPraHU3MOB. My-
TareHHOE AEHCTBUE TPUBOAMT K U3MEHEHMIO HAC/EACTBEHHbBIX CBOMCTB.
®usndeckue, XUMUYeckde U Guotornyeckue ¢GHakTopbl OKpYXalolei
.cpeibl OKa3bIBAIOT paliMyHOE BO3AECHCTBHE HA MUKPOOPTraHHU3MBI.

Binsinne ¢u3ndeckux gaxropos. PaznuyHble rpynrsl MUKpoopra-
HW3MOB DPa3BUBAIOTCS MpYU OMNpEHeNeHHbIX QUala3oHax TEeMIEepaTyp.
Bakrepun, pacTymive npu HU3KOH TeEMIlepaType, Ha3blBalOT TICHUX-
podunamu, npu cpegHeit (okoso 37 °C) — meszodunamu, NMpU BbI-
COKOil — TepMOGHUIIaMHU.

K ncuxpo®uabHBIM MUKPOOPTraHU3MaM OTHOCUTCH GOJb-
mas rpynmna canpoduToB — obHTaTeN el MOYBBI, MOpei, MPECHBIX
BOIOEMOB M CTOYHBIX BOd (XKeie300aKTepuu, MNCEBIOMOHAIbI, CBE-
TAWMUecs Gakrepuu, 6auuibsl). Hekotopsle U3 HUX MOTYT BbI3bIBAaTh
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nopyy MpoAYKTOB MUTAHUA Ha xoJioge. CrnocoOGHOCTBIO pacTH MpH
HU3KUX TeMIepaTypax o0/lafaioT U HEKOTOphlE MATOTeHHbIE OakTe-
puu (Bo3GyauTENb MCEBAOTYOEPKYJIE3a pa3MHOXAETCS MPU TeMIiepa-
Type 4 °C). B 3aBUCUMOCTH OT TeMnepaTyphbl KYJIbTUBUPOBAHUS CBOW-
ctBa Gakrepuii MeHsoTcsl. Tak, Serratia marcescens oGpasyloT npu
TemrnepaType 20—25 °C Oosbliee KOJHYECTBO KPacHOro MUTMEHTa
(npoauruosaHa), yeM npu temnepatype 37 °C. CuHTe3 nosmcaxapu-
OB, B TOM YMUCJI€ KallCYJbHBIX, aKTUBUPYETCS NMpU Oojiee HU3KHUX
TeMIlepaTypax KyJbTuBUpoBaHusi. MHTepsan Temnepartyp, TIp¥ KOTO-
POM BO3MOXEH POCT MCUXpodWIbHBIX GaKkrepuit, Koaebierca ot —10
no 40 °C, a temnepaTypHelit onTUMyM — oT 15 no 40 °C, npubau-
XasiCb K TEMIEpaTypHOMY ONTUMYMYy Me30dUNbHBIX GaKTepHii.

Me3oduabl BKIIOYAIOT OCHOBHYIO IPYMIY MAaTOT€HHBIX U YCJIOB-
HO-TaToreHHbIX GakTepuit. OHU pacTyT B Auana3oHe Temmneparyp 10—
47 °C; onTUMyM pocTa M1 GojblIMHCTBA U3 HUX 37 °C.

IMpu Gosee Beicokux Temmepatypax (ot 40 mo 90 °C) pasuBa-
1oTc1 TepModunbHbe O6akTepuu. Ha aHe okeaHa B ropsuymx
cyabOUOHBIX BOAAX XUBYT OakTepuH, pa3BUBAIOILUECH IMPU TeMIIe-
parype 250—300 °C u manenun 262 atm. Tepmodunel o6uTaoT B
ropsiyUX MCTOYHUKAX, YYacTBYIOT B MpolieccaX cCaMOHarpeBaHWst Ha-
BO3a, 3epHa, ceHa. Haiauuue Gosblioro KojMyecTBa TepMOGUJIOB B
No4YBE CBUIETENBCTBYET O €€ 3arpsI3HEHHOCTH HABO3OM U KOMIIOC-
ToM. IlockoJibKy HaBo3 HaubGonee Gorat TepModUIaMHU, UX paccMaT-
PHUBAIOT KaK IMOKA3aTeNib 3arPIBHEHHOCTH IOYBHI.

TeMmnepaTypHblit ¢akTop YYMTHIBAIOT NMPU MPOBEAECHUU CTEPUIH-
sauuu. BereraruBHble popMbl GakTepuit MorubaloT NpU TeMrepaType
60 °C B teyenue 20—30 MuH; cropel — B aBToKJase npu 120 °C
nojJ AaBjeHUEM TMapa.

XopouIo BHAEPKUBAIOT MUKPOOPTraHU3MBL JeHCTBUE HU3KUX TEM-
nepatyp. IToaToMy X MOXHO JOJro XpaHUTb B 3aMOPOXEHHOM CO-
CTOAHWUU, B TOM 4YMCIE MPU TeMrepaType Xuakoro rasa (—173 °C).

BricymnBaHue. O6e3B0XMBaHUE BBI3BIBAET HapylIeHUE GYHK-
UM GoMpLIMHCTBA MUKpoopraHusmoB. Haunbosiee 4yBCTBUTEJIBHBI K
BBHICYIIMBAHUIO MATOreHHbIE MUKPOOpPraHM3Mbl (BO3OYOMTENU TOHO-
ped, MEHUHIUTA, Xojephl, OploiiHoro THda, AUIEHTEPUU U Ap.).
Bonee ycTOMYUBBLIMH SIBASIIOTCA MUKPOOPraHH3MBI, 3alUUILEHHbIE
CIuU3bi0 MOKpoThl. Tak, GakTepuyu TybepKyjie3a B MOKPOTE BbIAEPXH-
BaloT BbicywiMBaHue Ho 90 OHeil. YcTOMYMBHI K BBICYLIMBAHUIO He-
KOTOpbIE Kamcyjo- U ciau3deobpasyowue O6akrepud. Ho ocoboit yc-
TOHYMUBOCTBIO 00NafgaloT cropbl 6aKTEpHii.

BricyliMBaHUe MOJ BaKyyMOM K3 3aMOPOXEHHOTO COCTOSIHUST —
JMoGUIN3ALUMIO — HCIONB3YIOT IS MPOMIEHUST XU3HECTTOCOGHOC-
TH, KOHCEPBUPOBaHMA MUKPOOPTaHU3MOB. JIMOPWIU3UPOBAHHEIE KYJIb-
Typbl MUKPOOPTraHU3MOB U UMMYyHOGUOJIIOTHYECKUE MpemnapaTsl JJI1-
TeJIbHO (B TeYeHUE HECKONABKUX JIET) COXPAHSIOTCS, HE W3MeHSs
CBOUX IMEPBOHAYAIBHBIX CBOMCTB.
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HeictBue uanyyeHus. HemoHusupyrollee uanyyeHne — yib-
TpaduoneToBbie U UHpaKpacHbIe JyYH COMHEYHOrO CBETA, 4 TAKXKeE
MOHH3MpYIOLLlee U3NTydyeHHe — raMMa-u3JlydeHUe pafHOaKTHBHBIX Be-
HIECTB U 3JIEKTPOHbI BBICOKMX 3HEpPrUil rybUTeNIbHO HEHCTBYIOT Ha
MHUKPOOpPraHHW3Mbl Yepe3 KOPOTKHii MPOMEXYTOK BpeMeHH. YD-yyu
TIPUMEHAIOT Ui 00e33apaXyBaHHUA BO3LyXa M Pas3IMYHBIX TipeaMe-
TOB B 6OJbHHMIIAX, POOWIBHBIX IOMAaxX, MUKpOGHOJOrHMYecKUX Jabo-
patopusx. C 5Toil Lenbio UCTIONB3YIOT GakTepuULIMAHbIE Jamibl YD-
U3Ny4eHUsT ¢ UIMHOR BoaHbI 200—450 HM.

HoHusupyiolliee U3NydyeHHe TIPUMEHSIOT ISl CTEPHIM3ALMU Of-
HOpPa30BOi IJIACTUKOBOH MUKPOOUOJOTHYECKOH MOCYIbI, MUTATENb-
HBIX Cpell, TIEPEBA3OYHBIX MATEPUANOB, JIEKAPCTBEHHBIX MpenapaToB
U Ip. OgHako UMeIoTcsl GakTepHHU, YCTOWYMBBIE K HEHCTBUIO MOHM-
3UPYIOLLMX U3NTyyeHH#t, HanmpuMep Micrococcus radiodurans ObUIa BbI-
IeJleHa U3 SANEpPHOro peakTopa.

HeficTBHe XMMHYeCKHX BemecTs. XMMHUYECKHE BELIECTBA MOTYT OKa-
3pIBaTh PATUYHOE NENCTBUE HAa MUKPOOPTaHU3MBL CIYXUTh HUCTOY-
HUKAMU MUTAHUA; He OKa3bIBaTh KaKOTro-nubo BIUSHUS, CTUMYJNH-
pOBaTb WM TIOHABJIATH POcT. XMMHUYECKUE BElLIECTBA, YHHUUYTOXAIOLIUE
MHUKpPOOpPraHHU3Mbl B OKpYXalwllei cpene, Ha3bIBAlOTCA He€3UH U -
uupytouwumMu. [pouecc yHUYTOXEHUSI MUKPOOPraHU3MOB B OKpY-
Xaroulei cpeae HasplBaeTcsl me3MHPeKi e il . AHTUMUKPOOHbIE XU-
MHYECKHe BellleCTBa MOIYT o6jagath GaKTepULIMAHBIM, BUPYAULIMO-
HbIM, PYHTULIUAHBIM OeACTBUEM M T.I.

XUMHUYyecKHe BeLIeCTBa, UCTIONb3yeMble s Ne3MHPEKIMH, OTHO-
cATCA K pa3IMYHBIM TPYNIaM, Cpedd KOTOphIX Haubosiee LIMPOKO
TIpeacTaBieHbl BelIecTBa, OTHOCSLIMECS K XJIop-, iom- U Gpomco-
IepXallMM COeIUHEHUSIM U OKHUCJIUTENAM. B xjopcomepxaiumx mnpe-
napaTtax 6akTepuLMIHbIM aeicTBUeM obnamaeT xiop. K 3TUM mpena-
paTaM OTHOCST XJIOPHYIO H3BECTb, XJIOPAMUHBI, TIAHTOLIU/, HEOMaH-
TOLMA, HATPUS TUTIOXJIODUT, TMTIOXJIODUT KaJbLMSA, HAEe3aM, XJIOpje-
3UH, cylb¢oxIopaHTHH U ap. [lepcreKTUBHBIMM aHTUMHUKPOOHBIMH
MpemnapataMd Ha OCHoBe Homa ¥ Opoma CYUTAOTCA HOZONUPUH M
OuOpoMaHTUH. MHTEHCUBHBIMU OKHUCIUTENSIMU SIBASIOTCS TepeKHCh
BOIOpOAA, KaluA mepMaHraHaT M Op. OHU OKa3bIBAIOT BbIpaXeHHOE
OaKkTepULMIHOE AEUCTBUE.

K ¢denonaM ¥ HMX TIpOU3BOOHBIM OTHOCAT (PeHOJ, JU3ON, JIU30-
MI, Kpeo30T, KPeoJIMH, XJop-B-HadTod M rekcaxjiopodeH.

Belnmyckarotcst Takxe 6akrepuiMaHbie Mbuia: ¢eHONOBOE, AETTApHOE,
3ejleHoe MeAMLMHCKoe, «['uruena». Meuto «lurena» comepxutr 3—5%
rekcaxiopogeHa, obnanaer HawIydlIIMMK GaKTepULIMIHBIMU CBOMCTBA-
MU U PEKOMEHOYETCA WIS MBIThSI PYK COTPYAHUKOB HHMEKIMOHHBIX
GONIBHHMLI, POIUIBHBIX TOMOB, TETCKUX YUpeXIeHWid, Tipeanpust1ii o6~
1LeCTBEHHOTO MUTaHUS ¥ MUKPOOGHOJOrMYECKMX J1aGopaTopHit.

AHTUMHMKPOOHBIM Je#CTBHEM OONANAIOT TaKXe KMCJOTBHI U MX COJIH
(oKcosMHOBasI, CATMLMIOBAst, GOpHas); LETo4YM (AMMHMAK M €ro COJH,
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Oypa); cniupthl (70—80° staHom u Ap.); anbaerunbl (bopManbaerul,
B-TIPONUOJIAKTOH).

TlepcnieKTHBHOM Trpynmnoil He3UHPULUPYIOIINX BELECTB SABISIOT-
csl TIOBEPXHOCTHO-aKTUBHBIE BEleCTBA, OTHOCALLUECH K YeTBEPTHY-
HbIM coeduHeHUsM U amconauTaM, obiamaroline GaKTEPULIMIHBIMMU,
MOIOILIMMU CBOMCTBAMU W HU3KON TOKCUYHOCTHIO (HUpTaH, amdo-
JlaH 4 Ip.).

Jna pe3suHdexMU TOYHEBIX MpUOOpoB (HampuMep, Ha KocMUYec-
KUX Kopabisix), a Takke oOOpynoOBaHUSI MU ammaparypbl UCTIONB3YIOT
ra3oByl0O CMEChb U3 OKCUJAA 3TUJIeHa ¢ MeTUaOpomuiaoM. esuHdek-
LMI0 TIPOBOIAT B FepMETUYECKUX YCIOBUSX.

Bansuue Ouonormueckux ¢akropoB. MUKpoOpraHuamMbl HaxXoasTcs
Ipyr C OpYroM B pa3ivYHbIX B3aUMOOTHOLIeHUSIX. COBMECTHOE Cy-
LECTBOBAHWE IBYX Pa3jMYHbIX OPraHM3MOB HAa3bIBAETC CUMOUO30M
(ot rpey. simbiosis — COBMECTHAsi XU3Hb). Pa3iMvaloT HeCKONBLKO Ba-
DPHUAHTOB TOJIE3HBIX B3aUMOOTHOLUIEHU: MeTabuo03, MYTYaJlu3M, KOM-
MEHCAaNlU3M, CATEJIU3M.

MeTabuU03 — B3aMMOOTHOLLUEHHE MEXIY MUKpPOOpPTaHU3MaMH,
TIpU KOTOPOM OAMH MUKPOOPraHWU3M MCTIOJNB3YeT Ut CBOEH XU3Hene-
SITEJIBHOCTH MPONYKThl XU3HEAEATENbHOCTU IpYroro opraHuszma. Me-
Tabuo3 XapakTepeH It MOYBEHHbIX HUTpUPULMpPYIOLIMUX BGakTepuii,
MCTIONB3YIOLMX [UIS MeTaboJM3Ma aMMHUAK — TIPONYKT JKHU3HEAEsTeNb-
HOCTU aMMOHUMDUUMPYIOILINX TTIOYBEHHBIX OAKTEpHUIL.

MyTyaiusm — B3aMMOBBINOIHbIE B3AUMOOTHOLUEHUS MEXIY pa3-
HbIMU opraHusMamu. IIpuMepoM MyTyaJMCTUYECKOrO CUMOMO3a SB-
JIIIOTCA AUBIAHHUKU — CUMOUWO3 rpuba U CUHe-3eJIEeHO BOZOpPOCIH.
IMonyyas OT KJIETOK BONOPOCIM OpraHUYecKuUe BellecTBa, Ipud B
CBOIO oyepelb MOCTABISIET UM MUHEpaIbHbIe CONM M 3alUIIaeT OT
BBICBIXaHUS.

KomMeHcanusm (oT nar. commensalis — coTpamne3Huk) — co-
KUTEJILCTBO 0cobeii pa3HbIX BHAOB, TIPU KOTOPOM BEITOLY M3 CUM-
61o03a U3BNEKAeT OOMH BHI, He MPUYUHSIA Apyromy Bpena. KommeH-
caJlaMH SBAAIOTCA 6aKTepud, TIpEACTaBUTEAN HOPMaJIbHOI MUKpodiio-
pBI YeJIOBeKa.

CaTeNnu3M — yCWIEHHE pocTa ONHOTO BHIA MHUKpOOpPraHM3Ma
IO/l BAMSIHUEM OpYroro MUKpoopraHusma. Hanpumep, KONOHUM Ipox-
Xel WIM capUMH, BbIACSAS B TIUTATENIbHYIO Cpeny MeTa0oJUThI, CTHU-
MYJIUPYIOT POCT BOKpPYT HUX KOJIOHMI{ MUKpoopraHusmos. Ilpu co-
BMECTHOM POCTE€ HECKOJBKUX BHIOB MUKpPOOPraHU3MOB MOTYT aKTU-
BU3UPOBATLCA UX QU3MONOrHYECKUE (YHKIIMUM U CBOMCTBA, YTO MpH-
BOOIUT K Oojiee ObICTPOMY BO3ICHCTBUIO Ha cybCTpart.

AHTaroHMCTUYeCKHe B3aMMOOTHOLIEHHUS, WIH aHTa-
TOHUCTUYEeCKHUIH CUMOUO3, BhIpaXaloTcs B BuAe HebJIaromnpu-
ATHOTO BO3[eHCTBUA ONHOro BUAA MUKpOOpraHW3Ma Ha ApYrod, mpu-
BOZSILLIETO K TIOBPEXHEHMIO M JaXe K rubeiu mociegHero. MHUKpoop-
raHU3Mbl-aHTArOHUCTBl PACTIPOCTPaHEHE! B MOYBE, BOAEC M OPraHU3ME
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YeJIOBEKa M XXKMBOTHBIX. XOpOLIO U3BECTHA AHTATOHUCTHYECKAsd aKTHUB-
HOCTbL MpPEACTABUTENEl HOPMAIBHON MHUKpOMIOpHl TOJCTOrO KHILIIEY-
HUKA yenoBeka — OMdumodakTepuil, JaKToOALMIIN, KUIIEYHOMH Manoy-
KU M [p., SABISIOLUMXCSA AHTAarOHUCTaMHM THUJIOCTHOM MHMKpOQIOPHI.

MexaHW3M aHTaroOHUCTHYECKUX B3aUMOOTHOIIEHUH pa3HOOOpa3eH.
PacrnipoctpatenHoit ¢opMoit aHTaroHW3Ma sIBJIsieTcst 0Opa3oBaHHUE aH-
TUOMOTUKOB — cNeiUdUIECKUX MPOOYKTOB OOMeHa MUKpOOPTaHU3-
MOB, NMOJABIAIOUMUX Pa3BUTUE MUKPOOPTraHU3MOB IpYrux BUmoB. Cy-
LECTBYIOT U JpYyrue IMpOSIBICHUS aHTArOHU3Ma, Hanmpumep Gonbluas
CKOpPOCTh Pa3MHOXEHUS, MPOAYKUHUA OaKTepUOLIMHOB, B YaCTHOCTH
KOJTMUMHOB, MPOAYKLMSA OPraHUYECKUX KUCIOT U APYrUX MPOAYKTOB,
usMeHsownx pH cpensl.

AHTaroHM3M MOXET pa3BUBaTbcsl B (POpME KOHKYPEHUMH B OC-
HOBHOM 33 MCTOYHHMKH IUTAHUS: UHTEHCUBHO Pa3BUBASICh U MCTO-
mjasg MUTATENbHYIO cpeny, MUKpOOpPraHMU3M-aHTarOHUCT MOJaBIsAET
pPOCT APYTMX MUKpOOpraHu3MoB. [Ipy XM uIHMYeCTBE MHUKpoopra-
HHU3M, HalpuMep aMeba KHILIEYHMKA, 3aXBaThIBAET U MepeBapUBaET
GaktepuM KuuiedyHuka. HakoHel, Takas ¢opma aHTaroHusma, KOraa
MUKPOOPraHU3M HCIONb3YET APYrOM OpraHMU3M KaK MCTOYHMK MUTa-
HUS, Ha3piBaeTcsl Mapa3uTU3IMoM. [IpuMepoM Mapa3uTU3Ma SIBJIS-
eTcsl B3aMMOOTHOLUEHHe Gaktepuodara U GaKTepHH.

4.7. Mukpodropa pacTUTeNIbHOro sfieKapCTBEHHOro
CbIpbA, huTONaTOreHHble MMKPOOPraHU3Mmbl,
MMKPOOMONOrMYECKUM KOHTPOJSb JieKapCTBEHHbIX
cpencTB

PacTuTensHoe JIEKAPCTBEHHOE ChIphE MOXET OOCEMEHSThCA MHUKPO-
OpPraHU3MaMH B [polecce ero MnojaydyeHus:: MHGULMPOBAHUE MpPOKC-
XOMUT 4Yepe3 BOLY, HECTEPHJIBHYIO alTeYHYIO IMOCYdy, BO3AyX Mpo-
M3BOACTBEHHEIX MOMELIEHUNH U pYKU NMepcoHana. ObceMeHeHHe Mpo-
UCXOIUT TAKKE 32 CYET HOPMAJbHON MHUKpOQOphl pacTeHHit u u-
TOMATOTEHHBIX MHUKpOOpPraHM3MOB — BO30yauTeneil 3aboneBaHMit
pacTeHuit. PUTONATOreHHBIE MUKPOOPTaHU3MBI CITIOCOOHBI pacpocCT-
PAHATBCA M 3apaxaTb GOJIbLUOE KOJUYECTBO PACTEHHA.
MuKpoopraHU3Msl, pa3BUBAIOLIUECS B HOPME Ha ITOBEPXHOCTH pa-
CTeHMUIT, oTHOCcATCS K 3anuduTtam (rped. epi — Han, phyton — pa-
cteHue). OHU He HAHOCAT Bpela, SIBASIIOTCA aHTATOHUCTAMM HEKO-
TOPBIX (PUTONATOrEHHBIX MUKPOOPTraHU3MOB, pacTyT 3a cyeT OOblY-
HBIX BbieJIEHUI pacTeHUH U OPraHUYECKUX 3arps3HEHUH MOBEPXHO-
CTU pacTeHuil. DnudUTHAsT MUKPOdIOpa MPENSTTCTBYET MPOHUKHOBE-
HUIO HUTOMATOreHHBIX MUKPOOPraHM3MOB B PacTUTENIbHBIE TKaHH,
yCHJIMBag TEM CaMbIM UMMYHUTET pacreHHuii. Haubosnbuiee konuue-
CTBO 3MUGUTHONH MHUKPOGNIOpHl COCTABISIOT rPaMOTPHUIIATEIbHbBIE
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6akrepuu Erwinia herbicola, obpasyiolue Ha MSICONENITOHHOM arape
30JIOTUCTO-KEJThle KOJOHUU. DTH OaKTepUU SIBJISIOTCS aHTArOHUCTa-
MU BO3OYIUTENST MATKOM THUIM oBolueil. OGHApYXUBAIOT B HOPME U
npyrue 6aktepun — Pseudomonas fluorescens, pexe Bacillus
mesentericus U HeGouyblloe KOIMYECTBO rpuboB. MUKpoopraHusMel
HaxolsITCSl HE TOJbKO Ha JIUCTbSIX, cTeONSIX, HO U HA CeMeHax pac-
TeHuii. HapylueHre MoBEpXHOCTH pacTeHUd U MX CEMSIH CIocobGCTByET
HAKOIUIEHUIO Ha HUX OOJIBLLOTO KOJUYECTBA MbUIM U MUKPOOPraHU3-
MoB. CoctaB MUKpodJIOps! pacTeHUH 3aBUCUT OT BHAa, Bo3pacta
pacTeHUi, TMNa MoyBbl U TeMMepaTypel okpyxaioulei cpeabl. Ilpu
MOBBILEHUU BJIAXHOCTH YUCIEHHOCTb SMUGMDUTHBIX MUKPOOPraHU3MOB
BO3pacTaeT, MpPH MOHUXKEHHUM BAAXKHOCTHU — YMEHBIIAETCs.

B nouse, okoJI0O KOpHEH pacTeHWil, HAXOAUTCS 3HAYUTENBLHOE KO-
JIUYECTBO MUKPOOPraHM3MOB. DTa 30HA Ha3bIBaeTcsl puU3ocdepoit
(ot rpey. thiza — kopeHs, sphaira — 1wap). B pusocdepe yacto npu-
CYTCTBYIOT Hecnopoobpa3syioue GakTtepuu (MCeBIOMOHAREI, MUKO-
OakTepUu U Jp.), BCTPEYAIOTCS TaKXe AKTUHOMMLUETHI, Criopoobpa-
3yowue 6akTepuu U rpubsrl. MUKpOOpraHuU3Mb! pU3ochephl Nepeso-
IOAT pa3iWyHble cyGCTpaThl B COEAUHEHUSs, NOCTYIHBIE MUl PacTeHUIA,
CUHTE3UPYIOT OUOJIOrMUECKU AKTUBHBIE COCAMHEHUS] (BUTAMUHBI, aH-
TUOMOTUKUA U Ap.), BCTYMawT B CUMOUOTHYECKHE B3aUMOOTHOLIEHUS
C pacTeHUsIMU, 00JaJalOT AaHTArOHUCTUYECKUMHU CBOHCTBAMU MPOTHUB
c¢uUTonaToreHHbIX O6aKTEPHUIA.

MukpoopraHu3Mbl MOBEPXHOCTU KOPHSI pacTeHuil (MUKpodiiopa
pU30IUIaHbI) B OoJibllleif cTEMEeHH, yeM pusocdepa, NMpeACTaBICHBI
nceBioMoHagaMu. CUMOMO3 MULIENTUA TPUOOB C KOPHSMHU BBICLIUX pa-
CTeHUil Ha3pIBAlOT MUKOpHU30# (T.e. rpubokopHeM) (OT rpey.
mykes — rpu0, rhiza — KopeHs). MHUKOpU3a yIy4lllaeT POCT pacTeHUM.

PacTeHHsI oKyJbTYpeHHBIX MOYB B OOJbLICH CTENEHU 3arpsi3HEHbI
MHKPOOpPraHU3MaMH, YeM pacTeHHUs JiecoB U JiyroB. OcobeHHO MHO-
ro MUKpPOOPraHHU3MOB COJIEPXKMTCSI B HUXHEIl MPUKOPHEBOA YacTH
pacTeHUil, YTO CBSI3aHO C MOMAJaHWEM MUKPOOPraHU3MOB K3 [O-
yBpl. B GosiblIOM KoJUYecTBe OOHApYKUBAIOTCSI MUKPOOPraHU3Mbl Ha
pPacTeHUsX, PacTyLIUX HA MOJSIX OPOLUEHMS, cBajkax, BOJU3U cKia-
JUpPOBAHUS HAaBO3a, B MecTax Bbinaca ckota. IIpy 3TOM pacTeHus
MOTYT 3arpsI3HSITbCSl MATOT€HHBIMM MUKPOOPraHU3MaMHU U IPpU He-
MPaBUWJIBHOM 3aroTOBKE MOIYT OBITh XOpolleil MUTATENBbHON cpenoit
IUIsl pa3MHOXeHUsT MUKpoopraHu3Mos. OMHUM U3 crmocoboB, MpensT-
CTBYIOIIIMX MX POCTYy Ha pPacTeHUsIX, SIBJISIETCS Mpolliecc BhICYLIMBA-
HUSA pacTeHUI.

K ¢uTonatoreHHsIM MHUKpPOOpPraHW3MaM OTHOCAT OakTepuu, BU-
pycsl U rpuObl. Bosesnu, BbI3biBacMble GakTepHsIMU, Ha3BIBAlOT Gak -
TepuosaMu. Cpeau Bo3byauTeseil 6aKTepuo30B BCTPEYAIOTCS NICEB-
JIOMOHAbl, MUKOOAKTEpUHU, SPBUHUU, KOpUHEeOAaKTepUU, arpobakTe-
puu U ap. K GakTepro3aM oTHocsATCSl pasiTUyHbIe BUIbl THWIEH, He-
KpO3bl TKaHEH, yBAgaHUE pacTeHWil, pa3BUTHUE OMyXONed U p.
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Paanuyaior obuime U MecTHele GakTepuossl. O61ue 6akTepHo3bl
BbI3bIBAIOT IMOENb BCEr0 PacTeHUS] WK €ro oTAENbHbIX YacTeil. OHM
MOTYT TPOSIBJIATECA HA KOPHsiIX (KOPHEBble 'HUJIM) WJIU B COCYIHC-
TOH CHCTeMe pacTeHMil. MecTHble 6aKTepHO3bl OTPAHUYMBAIOTCA MMO-
paXeHUEeM OTIENbHBIX YYAaCTKOB PacTeHHil, MpPOSBIASCH HA MapeH-
XUMHBIX TKaHSIX.

Pox Erwinia BktoyaeT BHABI, BbI3bIBAIOLIME GOJE3HW THUMA OXO-
ra, yBfilaHus, MOKPOW WJIH BOOAHUCTON THUIM, Hanpumep E.amylo-
vora — Bo3byauTenb oxora si6ioHs U rpyw, E. carotovora — Bo36y-
IUTENb MOKpOH OakTepUanbHONH THUJIU.

K poay Pseudomonas oTHOCAT paaiMyHble BUABI, B YACTHOCTU
BbI3bIBAIOLIME GaKTEpUANIbHYIO MATHUCTOCTD (P. syringae u mp.), npu
3TOM Ha JIUCTBAIX 0Opa3yloTcd NMsTHA Pa3sHON OKPAacKM U pa3MepoB B
3aBUCUMOCTH OT BMIOOB PacTEeHHIA.

BakTtepuu poma Xanthomonas mopaxaioT JUCTbSA, BbI3bIBAs MAT-
HUCTOCTb; MPOHUKAA B COCYIUCTYIO CUCTEMY PACTEHUS, 3aKyMOpHU-
Bast ee 3JIEMEHTbl, OHU BbI3bIBAIOT rMOENb pacTeHUs. Pa3znuuaror Bo3-
6ynuTeneit cocyaucroro Gaktepuosa — X. campestris, TyGepKyJe-
3a — X. beticola, yepHoit GakrepHanbHON nATHUCTOCTH — X. Vvesi-
catoria ¥ 1p.

IMpencraButenu poma Corynebacterium BBI3BIBAIOT COCYAUCTHIE U
napeHXMMaTo3Hble 3abosieBaHUs pacTeHHit. [iukonenTuapl 3THX Gak-
TEPUIA MOBPEXAAIOT KIETOYHBbIE MEeMOpaHbl COCYIOB, B pe3yJbTare
Yero MPOUCXOMUT 3aKYMOpKa cOoCylIoB U rubennr pacteHus. OHU Mo-
pPaxaroT pacTeHUs] U3 ceMeiicTBa pa3HOLIBETHbIX U 6060BbIx (C. fa-
scians), BBI3bIBAIOT YBSIIAaHHME pacTeHUi ceMeiictBa 6060BbIX (C. insi-
diosum), GakrepuaneHbiit pak (C. michidanense).

Arpo6akTepuH CIOCOOCTBYIOT Pa3BUTHUIO Pa3TUYHBIX OMyXoJeit y
pacteHHii. O6pa3oBaHUe OMYXOJieil BbI3bIBACTCSI OHKOT€HHOW Mia3sMu-
Ioii, mepejalouieiicsi arpobakTepusiMiU B pacTUTENbHBIE KIETKU. DTU
6aKTepUM BBI3BLIBAIOT Y pacTeHUil o6pa3oBaHUE KOPOHYATHIX TalIOB —
onyxoseit. ITocne pa3BUTUSA onyxonu arpoGakTepuUu B TKAHSAX OOBIY-
HO OTCYTCTBYIOT.

INepenaya Bo3OyauTeaeii 6GaKTEPUO30B MPOUCXOOUT Yepe3 3apaxeH-
Hble ceMeHa, OCTaTKU OOJILHBIX pacTeHWiH, MOYBY, BOIY, BO3AYX,
NyTeM IepeHoca HAaceKOMBIMU, MOJUIIOCKAMU, HeMaToiaMH. bakre-
PUM MPOHUKAIOT B PACTEHUS yepe3 YCTbULIA, HEKTADHUKU U Jpyrue
YyacTy pacTeHHUIi, a Takxe Jaxe uepe3 HeboJblIUe MoBpexneHus. IIpu
MPOHUKHOBEHUU OaKTepHil BHYTPb PacTeHUH NPOUCXOLUT TOBPEX-
NeHWe PAacTUTEAbHBIX KJIETOK, OHM MALEpUpPYIOTCS U OTCIaUBaIOTCS
apyr ot gpyra. Takoit myTb MPOHUKHOBEHUsT HA3bIBAE€TCA MHTPALIEN-
JIONSIDHBIM M MEXKJIETOYHBIM, a 3200/IeBaHUS — IMAPEHXUMATO3HbI-
MU. B ciyyasx pacrpocTpaHeHUS U PasMHOXEHUs1 6akTepuil B cocy-
IOUCTBHIX MyYKax MPOUCXOAMT Kak Obl 3aKyMmopuBaHUE UX MpocBeTa b6ak-
TepUaibHOM Maccoil. B pesynbrate 3TOoro mpouecca U JaeicTBus 6ak-
TepUaNbHBIX TOKCHHOB PAacTeHus YBSAAAIOT.
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Bupycel, BbI3bIBAIOWIME GOJE3HM PACTEHHH, OEMAT HA BO3OYIM-
Teael MO3auku U XeaTyxu. IIpu Mo3anyHoOi 60e3HH pacTeHUit Mo-
SABJISIETCST Mo3auyHasi (MATHKUCTAs) PAacLIBETKA MOPAXEHHBIX JIMCThEB
M IUTONOB, pacTeHUsl OTCTAlOT B pocte. JKearyxa mposBisieTcsi Kap-
JIMKOBOCTBIO PACTEHHUH, U3MEHEHHBIMH MHOIOYMCJIEHHBIMA GOKOBBI-
MU mobGeraMy, LIBETKAMHU M T.O.

I'pubbr, mopaxamooliye pacTeHUs, MOTYT B CJydyae [IPUTOTOBJIE-
HUSL U3 TIOPAXEHHOIO 3€pHAa IMPOLYKTOB ITUTAHUS BBI3bIBATDL [MUILIEC-
Bbl€ OTPABJIEHUSI — MHMKOTOKCHUKO3bl. [IpUMEpoM MUKOTOKCHUKO3a SIB-
JisieTcss 3proTu3M — 3aboJieBaHME, BO3HMKAIOLLEE IMpH yroTpebe-
HUW TPOJAYKTOB, IPUTOTOBJIEHHBIX M3 3€pHA, 3apaXEHHOTO CHOpbI-
Heeit (rpud Claviceps purpurea). [pu6 rmopaxaeT B Mojie KOJOCKM 3na-
KOBBIX: 00pa3yloTcsl CKJIEpOLMH rpuba, Ha3bIBAEMBIE POXKAMMU.

B yc/noBHSIX MOBBIIIEHHOW BIAXHOCTH, HU3KOM TEMIEpaTypbl Ha
BEreTUPYIOLUIUX WJIM CKOLUEHHBIX PACTEHHUSIX MOTYT pa3BUBaThCs I'DU-
6b1 ponos Fusarium, Penicillium, Aspergillus W mp., BbI3bIBaoLIME Y
Joneil MUKOTOKCHKO3BI.

Hnst 60pb6bI ¢ PUTONATOrEeHHBIMU MHUKDPOOPTaHU3MaMHU MpOBOIAT
CHIeNYIOLME MEPOIIPUATHUS: BO3MENbIBAHWE BBIHOCIMBBIX pacTeHUH,
OYUCTKY M 006paboTKy ceMsiH, 00e33apaXMBaHHE IMOYBbI, YIaJTeHUE
MOPAXEHHBIX pACTEHUH, YHUUTOXEHHUE MEPEHOCUYMKOB BO3OYIUTENEiH
GoJyie3Heil, OOMTAIOIUMX HA pacTeHHUAX.

Mukpo6uooruyeckuii KOHTPOJIb JieKAPCTBEHHBIX cpeacTs. OGceMe-
HEHHUE JIEKAPCTBEHHOTO ChIpbsi BO3MOXHO Ha BCEX 3Tamax ero 3aro-
TOBKU M [IPU XPAHEHUHU. AKTUBHOMY PAa3MHOXEHHIO MUKPOOPraHM3-
MOB CcIOCOOCTBYET YBJIAXHEHUE pACTEHUH W PACTUTEBHOTO ChIPbS.
PasMHoOXHBIIMECS MMUKPOOPTaHU3MBI BBI3BIBAIOT U3MEHEHHE (apma-
KOJIOTUYECKUX CBOMCTB MperaparoB, MMONYYEHHBIX M3 JIEKapCTBEH-
HBIX pacTeHH. MUKpPOOPraHU3Mbl MOTYT- TAKXe MOManaTb U3 OKpY-
Xawouiei cpenpl, OT JIOJeld M 0OCEMEHSTh JIEKapCTBEHHBIE Iperna-
paTthl B Mpoliecce MX M3TOTOBIEHUS M3 PACTUTENBHOrO Chipbs. Jns
COGIONEHUS CAHUTAPHOrO peXHMa W3rOTOBJIIEHUS JIEKapCTBEHHBIX
npenaparoB MPOBOAAT CAHWTAPHO-MUKPOOHOJOTMUYECKUH KOHTPOJIb
OOBEKTOB OKPYXAIOLIEH cpelbl MPEeaNpUsATUS M KaXHAOH CEepHH Bbl-
MycKaeMoi jekapcTBeHHOH ¢opMbl. JleKkapcTBEHHBIE CPEICTBA s
MapeHTepaJbHOrO BBENEHMS B BMJE WHBEKLMii, [a3Hble KaILIH,
Ma3u, TJIEHKM U JAp., B OTHOIIEHUU KOTOPBIX HUMEIOTCS COOTBET-
CTBYIOIIME YKa3aHHWsI B HOPMATUBHO-TEXHUYECKOH HOKYMEHTALHMH,
IOJIXHBI OBITh CTEpUNBHBIMU. KOHTPOJb CTEpHIIBHOCTH JIEKAPCTBEH-
HBIX CpeICTB MPOBCMASIT IyTeM IOCEBa Ha THOIIMKOJEBYIO Cpemy [UIs
BBISIBJICHUSI Pa3UYHBIX OGakTepWid, B TOM YMCJe aHa3poOOB; IpU
nocese Ha cpeny Cabypo BBIABISIOT rpuObI, TMAaBHBIM OGpa3oM poaa
Candida. CTepuibHOCTb JIeKapCTBEHHBIX CPEICTB C AHTUMHUKPOOHBIM
IEeACTBUEM OMpEneNsioT MyTeM MeMOpaHHOH (UIbTpalUMu: GUILTP
nocie GUIbTpPALlMM HMCCIEeNyeMOro [Mpernapara OeIsST Ha 4YacT U
BHOCAT [Jis1 MOApaluMBaHUA 3adepXaHHBIX MHUKPOOPraHU3MOB B
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XUIKHE MuTatesibHble cpenbl. IIpu oTCyTCTBUM pocTta rnpernapart cyu-
TaeTcs CTEPHIIBHEIM.

JlekapcrBeHHble CpencTBa, He TPeOYIOLME CTEPMIM3ALIUU, OOBIY-
HO COAEpXAT MMKpPOOPraHU3MBbl, [TO3TOMY MX HCIBITHIBAIOT HA MHK-
poOMOIOrMYECKYI0 YHCTOTY: MPOBOAAT KOJTMYECTBEHHOE OMpeEeTeHHE
JKU3HECIIOCOOHBIX OakTepUil M rpubos B 1 r wuu 1 M mpenaparta, a
TaKXe BbISIBNSIIOT MUKPOOPTraHU3Mbl (6aKTepuu ceMeilcTBa 3HTEpPO-
GakTepuil, CHHETHOIHAs M4J0YKa, 30JIOTUCTBIA CTAaUIOKOKK), KO-
TOpbI€ He JOJKHbI MPUCYTCTBOBATH B HECTEPMJIbHBIX JIEKAPCTBEHHBIX
cpencrax. B 1 r wiu 1 MJT JIEKapCTBEHHOTO ChIphsl IS [IpHEMa BHYTPh
IOKHO ObiTh He Gonee 1000 G6akrepuit 1 100 OpOXKEBBIX M ILUIEC-
HEBbIX TpuboB. B ciryyasix MECTHOro mpuUMeHeHUs (ToJIOCTh yxa, Hoca,
MHTPABarMHAJILHOE MCIOJb30BAHUE) KOJMYECTBO MHMKPOOPraHU3MOB
He DOJKHO npeBbiwaTh 100 (cyMMapHO) MHUKpOGHBIX KJIETOK Ha 1 r
wit 1 ma npenapata. B TabGieTHpoBaHHBIX [penapatax He JOJDKHO
ObITh MaToreHHOW MUKpOMJIOpHl, a o61as o6ceMEHEHHOCTh HE HOJ-
KHa rpesbiath 10 ThiC. MUKPOOHBIX KJIETOK Ha TabJIeTKy.

4.8. Llensb, 3apaum n MeToAbl CaHUTaApPHOM
MUKpobBUuonoruu

CaHuTapHas MHUKpOOHOJNIOTHS — pasiesl MEIHLMHCKOH MUKpPOOGHO-
JIOTUH, M3YYAIOUIMA MUKPOOPraHU3MBbI, CONEPXAILUECsS B OKpYyXaio-
LIe# cpene M CriocoOHbIE OKa3bIBaTh HEGJIATOMPUATHOE BO3ACHCTBUE
Ha COCTOSIHHE 300pOBbsl 4yejoBeka. OHa pa3pabaTblBaeT MHKpOGHO-
JIOTU4ECKHe MOKa3aTeld TMTHEeHWYECKOro HOpMHPOBAHHUS, METObI
KOHTpOJisA 3a 3¢ dheKTUBHOCTbIO 00€33apaXUBaHUSI OOBEKTOB OKpYXa-
IOLWIE Cpelbl, @ TaKXKE BBISABJSET B OOBEKTAaX OKpYXAIOLIENH Cpebl
MaTOreHHbie, YCJIOBHO-MATOreHHBIE M CaHUTApHO-[10KA3aTeJbHbIE
MUKPOOPTraHU3MBI.

OGHapyXeHHe MaTOTEeHHbBIX MHUKpPOOPraHU3MOB [O3BOJIIET JaTh
OLIEHKY SIMUAEMHUOIIOTHYECKON CHTYaLMH U IPUHSTH COOTBETCTBYIOLLHE
Mepbl 110 Gopsbe M npodunakTike HHPEKUHOHHBIX 3a00JEBAHUIA.

YCN0BHO-MAaTOTEHHBIE MHUKpPOOPraHMW3Mbl MOTYT Mora-
JaTh B NMPOOYKTbl IHUTaHHs, ObICTPO pa3MHOXATHhCS C HAKOIMIECHUEM
00JIBUIOrO KOJIMYECTBA MMKPOOHBIX KJIETOK M MX TOKCHHOB, BBI3bI-
Basi MMUILEBbIE OTPABIEHUS MUKpOOHON 3THOJIorMd. CaHUTAPHO-
MOKa3aTEJNbHbIE MUKpPOOPTraHU3MBl HCIOJB3YIOT B OCHOBHOM
IUIsl KOCBEHHOTO OIpeNeNIeHUsT BO3MOXHOIO TIPUCYTCTBUSI B OOBEK~
TaxXx OKpYXAaIOLIEH Cpenbl MaTOreHHbIX MHUKpPOOPraHM3MOB, OHHM He-
MOCPECTBEHHO MOTYT CBU/IETEJIhCTBOBATh O 3arpsi3HEHHM OOBEKTa Bbl-
HOeNeHUsIMK YENOBeKA M XHMBOTHBIX, COAEPXALUMU MUKDPOOPTaHU3-
mbl. HarmpuMep, Bo30Oyaureau KUIlleYHBIX MHGEKLMIA MMEIOT OOLIMiA
nMyTh BblaeneHus (c ¢dexanusiMu) ¢ TAKUMHM CaHHMTapHO-IT0KAa3aTesb-
HbIMU OaKkTepUsIMH, Kak GaKTEPUU TPYIMMbl KULIEYHOU MATOYKH —
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BI'KIl (B Ty rpynmny, KpoMe KUILEYHON MAJOYKH, BXOJAT CXOTHBIE
mo cpoiictBam Gaktepun pona Citrobacter, Enterobacter, Klebsiella),
SHTEPOKOKKH, KIOCTPUIMM MePpOPUHIEeHC; BO3OYIUTENM BO3LYILHO-
KareJabHbIX MHbeKUUd UMEeIOT OOLIMI MyTh BBIACJIEHUSI ¢ GaKTepHs-
MM, [MOCTOSIHHO OOHUTAIOLIMMM Ha CJIM3UCTOM 00O0JIOYKE BEPXHUX
ObIXaTeJbHBbIX [MyTeH, BBHUIESIOIIMMUCS B OKPYXAIOWIYIO cpelly Mpu
Kallule, YKMxaHbe, pasroBope. B cBA3M ¢ 3TMM B KayecTBe CaHUTAp-
HO-[0Ka3aTeJbHbIX OaKTepud IUIST BO3AYyxa 3aKpBITBIX MOMELICHUH
MpeIUIOXeHbl FEMOJUTHYECKHE CTPENTOKOKKH U 30J0THCTble CTadu-
JIOKOKKH.

3arpsi3HEHHOCTb [MOYBBI, BOIBI, BO3[AyXa, MPOIYKTOB MWUTAHHUSI U
IOpYruX OGBEKTOB BBIIEIEHHUSMU YETOBEKA WM XWUBOTHBIX OMpeAes-
IOT MyTEM KOJUYECTBEHHOTrO yYeTa CaHUTAPHO-IIOKA3aTeJbHBIX
MUKPOOPraHU3MOB. B BO3llyxe perucTpUpyloT KOJIUYECTBO 30J0TUCTO-
ro crabuiIoKOKKa M CTPENTOKOKKOB, B BOJe — KHIUEYHOH MAJI0Y-
ku, BI'KII, sHTepoKokKa, B royBe — KHIUeyHoit mamouyku, BI'KII,
KJIOCTpHAUI nepdpHHIeHe, B MPOLYKTax IMUTAHUS — KHILEYHOH Ma-
jgouku, BI'KII, 3HTepoKOKKa, 300THCTOro CcTradujoKoKKa, MpoTes.
Ha ocHOBaHMH KOJMYECTBEHHOrO BBISABJICHHS CAHUTAPHO-MOKA3aTeJb-
HBIX MMKDPOOPraHM3MOB BBIYHCISIIOTCS KOJM-TUTD, MepdpUHIreHc-
TUTp, TUTP SHTEPOKOKKA U T.I. Tak, HarpuMep, KOJU-TUTP WIH TUTD
SHTEPOKOKKA BOJbI — 3TO HAUMEHbLIEE KOJMYECTBO BOJBI, B KOTO-
pOM omnpefensieTcss KMUIeYHas: Majioyka wiM SHTepoKokk. ITokasare-
JIEM 3arps3HEHHOCTH BOIBI SIBNSIETCS TAKXKe KOIM-MHIEKC — YHUCIO
KMILEYHBIX rMajouyek B 1 J BOABIL

Yacro BMecto Kosnu-tuTpa omnpeaeisiorcss Tutp BIKII, k koto-
PBIM OTHOCHT BCE IpaMOTPULIATENbHBIE MAJOYKH, COPAXKUBAIOLIME C
o6pa3zoBaHMeM KUCJIOTHI M Tasa JaKTo3y WM IJIIOKO3Y [PU TeMIepa-
Type 37%0,5 °C B TeyeHue 24—48 4 u He obaajaloue OKCHAA3HOM
akTuBHOCTblO. HanGosee yacTo STOT MMokasartenb MPUMEHSIOT KakK HUH-
nMkarop ¢ekanbHOro 3arpsisHeHusi BoAbl. [Ipu GakrepuanbHOM 3a-
rpsA3HEHUM BOJABI CBbILUIE JOMYCTMMBIX HOPM CJEIyeT MMPOBECTH HO-
MOJIHUTENBHOE HcCleJoBaHUE HA Hajguuue GaKkTepuii — riokasarejein
cBexero ¢ekaabHoro 3arpsisHeHusi. K Takum GakTepusiM OTHOCAT K-
IIEYHYIO [TAJIOYKY, CITOCOOHYIO PACLIEMJISTh JIAKTO3y IO KHUCJIOTBI U
rasa npu Temnepatype 43—44 °C B MpUCYTCTBUM MHTMOUTOPOB pOC-
ta (bopHas KMCJIOTa) M He pacTyluylo Ha uurpatHoi cpede. O cse-
XeM ¢deKanbHOM 3arpsg3HeHUM CBMACTEJILCTBYET TAKXKE BBISBJICHUE SH-
Tepokokka. Ha crapoe ¢ekanbHoe 3arpsi3HeHHE YKA3bIBalOT OTCYTCTBUE
BIrKIl u Hamuuyue omnpeneNeHHOro KOJUYecTBa KJIOCTPUIMi nepd-
PUHIEHC, T. €. Haubo/ee YCTOHUMBBIX CIIOPOOOPA3YIOLMX OaKTEpHi.

Kpome ornpeseseHUss MaTOreHHBIX, YCIOBHO-MATOTEHHBIX U CAHHU-
TapHO-[0Ka3aTeJIbHbIX MMKPOOPraHM3MOB, B MPAaKTUKE CaHUTapHO-
MUKPOOHOJOTHYECKUX HCCIEeJOBaHUN HCONb3yeTcs OIpelesieHue
MHUKpPOOGHOro 4yHciaa, T.e. oOlero KOJMYecTsd MUKPOOPraHU3MOB
B OmpeejieHHOM OObeMe WIM OMpele]IeHHON Macce UCCIeIyeMOro
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Mmarepuana (BoAa, MmoyBa, MPOAYKTHI MUTAHMA, jJeKapcTBeHHas ¢op-
Ma W J1p.).

CaHMTapHBIA HAZ30p 32 COCTOSIHHEM OOBEKTOB OOIIECTBEHHOrO
MUTAHMUS, alTeK, JeYeOHBIX M JETCKUX YYPEXIEHUH OCYLIECTBIISICT-
cs UCCeJOBaHUEM CMBIBOB C pPYK IepcOHaja, MOcyAbi, MOBEPXHOC-
TU CTOJIOB, 0060pyAOBAHUS U Ap. CMBIB BBICEBAIOT HA PA3IMYHBIE ITH-
TaTeJbHbIE CPedbl [UIS ONpeleNeHUss MUKpOOHOH 06CEMEHEHHOCTH,
Hasnmyust BI'’KII, matoreHHBIX 3HTepoOaKTEpUi, 30JIO0TUCTOro cradu-
JIOKOKKa, rpu6oB pona Candida u sHTEepoBMpPYyCOB.

fmaea 5

FEHETUKA MUKPOOPIrAHM3MOB

leHeTMka MHUKpPOOPraHM3MOB KAaK Y4YE€HWE O HACIEeNCTBEHHOCTH U
U3MEHUMBOCTY MMEET XapaKTepHble 0COOEHHOCTH, COOTBETCTBYIOLLUE
MX ctpoeHnto U Guonorun. HauGosee u3yueHa reHetuka GaKTepuit,
XapaKTepHBIMU YE€PTAMU KOTOPBIX SIBJISIIOTCS MaJible pasMepbl U 6OJib-
15asi CKOPOCTh pa3sMHOXEHUs 0GaKTepHAIbHOW KJIETKM, YTO ITO3BOJIS-
€T MPOCJEAUTh TeHETUYECKHE U3MEHEHUsSI B TEYEHHUE HEDOJBILIOrO Mpo-
MEXYTKa BpeMeHM Ha GojibLIOM 4ucie nonyasuuid. BakrepuanbHas
KJIeTKa UMeeT OIMHApHBIA HAbop reHoB (HET ajuiesneit). XpoMocoMa
GaKTepUil ABISETCS MOJMHYKICOTHIOM (ABE MOJIMHYKIIEOTUIHBIE Lie-
rmouku JHK) mauuoit 1000 MkM 1 Mon. Maccoit okono 1,5—2+10° [1.
Ona cyrepcnupaan3oBaHa U 3aMKHYTa B KOJbLO: cofepxut oT 3000
10 5000 reHoB. AHAJIOTHYHO XPOMOCOME B LIMTOILIa3Me GaKTepui pac-
rmosaralotcsl KOBaJEHTHO 3amkHyThie kojabua JHK, HasbiBaemble
rasMugaMu (BHeXpoMocoMHble pakTopbl HacheldcTBeHHOCTH). Mac-
ca ruta3Mul 3HAYUTEILHO MEHBIIE MAacchl XpoMOcoM. XpoMocoma
rUta3smMuia cnocoOHBEI K aBTOHOMHOMY CAMOKOITMPOBAHUIO — peruiun-
Kaly{y, MO3TOMY MX Ha3biBAIOT perimkoHamHu. CBONCTBA MUKpPOOp-
raHu3MOB, KakK W JIOOGBIX APYrMX OpPraHM3MOB, OIpENEsIOTCs HUX
FeHOTUNOM, T.€. COBOKYMHOCTbIO I€HOB NaHHOW ocobu. TepMuH
«I€HOM» B OTHOIUEHHWM MHMKPOOPTraHU3MOB — [IOYTH CHHOHHUM f1O-
HSITUSL <«TEHOTUM».

MdeHOTHNT NMpPENCTABAsET COGOI pe3yabTaT B3aMMOIECHCTBUS MeX-
Iy TEHOTUIIOM U OKpYXaIOLUEH Cpelloi, T. €. MpOSIBJIEHUE reHOTUNA
B KOHKPETHBIX YCJIOBHAIX o6MTaHUA. (DEHOTHIT MUKpOOPraHU3MOB XOTH
M 3aBUCHUT OT OKpyXaioluei cpelibl, HO KOHTPOJUPYETCSE TEHOTHUIIOM,
TaK KaK XapakTep W crerieHb BO3MOXHBIX IJISI JaHHOW KIETKU de-
HOTHUMUYECKUX U3MEHEHUI ONpelesioTcsi HAbOpOM TeHOB, KaXIbIi
U3 KOTODBIX MPEACTABNIeH OfpeAeJeHHbBIM yyacTkoM Monekynbl JTHK.

B ocHOBe U3MEHYMBOCTH JIEXUT AKGO U3MeHEHHE PeakLUH reHo-
TMNa Ha $akTopbl OKpyxalolUuei cpenbl, JUOO HM3MEHEHHE CAMOTrO
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TEHOTUMNA B pe3y/bTaTe MYTalUHd FeHOB WM UX pekoMOuHauuu. B cps-
34 C 3TMM (PEHOTUNMHYECKYI0 MU3MEHYMBOCTh MOAPANEISIOT HAa Ha-
CJIEICTBEHHYIO M HEHAaCJeICTBEHHYIO.

HenacnenctBeHHast (cpenopasi, MOnu$bHKALMOHHAS) U3MEHYUBOCTD
obycioB/ieHa BIMAHUEM BHYTPH- M BHEKJIETOYHBIX (haKTOPOB Ha rpo-
siyieHue reHotumna. IIpu ycTpaHeHUM (pakTopa, BLI3BABLLENO MOIU-
dukauuoo, TaHHbIe MU3MEHEHUS MCYE3aloT.

HacnencrBeHHass (reHoTMNMuyecKas) M3MEHYMBOCTb, CBSI3aHHAs C
MYTalLMAMU, — MYTALMOHHAs U3MEHYUBOCTb. OCHOBY MYTAal[MH CO-
CTaBJIAIOT M3MEHEHMS TocjenoBaTeJlbHOCTH HykieoTHaos B JTHK,
MOJHAsA WJIM YaCTUYHAsl UX yTpaTa, T. €. MPOMCXOIUT CTPYKTYpHasl Ie-
pecTpoiika IeHOB, MpOABAsIoUasics (GEHOTUITUYECKH B BHUAE H3ME-
HEHHOro IMpU3HaKa.

HacnencTBeHHast U3MEHYMBOCTb, CBSI3aHHas ¢ PEKOMOMHALIUSMH,
Ha3bIBaeTCsl PeKOMOMHALIMOHHONW M3MEHYHBOCTHIO.

5.1. PekoMmbuHauum y 6akrepui

PekomGuHanus (pe + jaT. combinatio — coegMHeHUE) — BO3HUK-
HoBeHHe HOBbIx nociaenopatenbHocTei JJHK B pesynsrare paspbiBos
Y MOCIeoyIOMUX BOCCTAHOBIEHUI ee MOJeKya. B utore Takux mame-
HeHuit JHK GakTtepuii nosiBnsiorcsi Tak HasbiBaeMble PEeKOMOMHAaH-
THble IITAMMbI, UK pEeKOMOUHAHTHI. [Ipolecc pekoMOMHALIMK
y OakTepuit UMeeT HEKOTOpbIe OTIMYMS, CBSI3AHHbIE ¢ OCOOEHHOC-
TIMU MX TeHETHYEeCKOro ammapatra, (opM reHeTHYeCKOro obMeHa.
HWMeHHO Ha MHUKPOOHBIX 00beKTaxX ObUTH OTKPBITHI (hOPMBI TIEPEHO-
ca reHeTMYecKoro Marepuana — TpaHcdopMalus, TPaHCIYKLIM,
KOHBIOTAI[MsI, HEM3BECTHBIE KIACCUYECKOH TeHETHKE, C IMOMOILBIO
KOTODBIX M3YyYalOTCsl MOJIEKYJSPHbIE MEXaHU3MbI FeHETUYECKHX pe-
KOMOWHALIMH.

B mporiecce reHeTHYECKOro MepeHoca YYyacTBYIOT GaKTepHUsI-peLr-
MUeHT U GakTepusi-qoHop. CreneHb y4acTHsl UX HeEpaBHOMEpPHA: B pe-
LMITUEHTHYIO KJIETKY molnagaer JMIUb ¢dparMeHT 3k3oreHHoit JTHK
6aKTepuU-IOHOPA, KOTOPbI B3aUMOIEWCTBYET C LIEJIbHO XpOMOCO-
MOM peLMITMEeHTa, B pe3yjbTaTe Yero MPOUCXOAMT YACTHYHOE Mepe-
pacrnpenesieHue (peKOMOMHALMS) TeHETHUYECKOro Martepuaia ¢ 00-
pa3soBaHMEeM pekOoMOMHaHTa. Bce aTanbl peKOMOMHAaLMM y GakTepuii
obecreynBaioTCsl COOTBETCTBYIOIIMMU (epMEHTAMHU: PECTPUKTA3AMM,
aurasaMu M ap. Y 6akrTepuil paznuyaloT TpU TUNA peKOMOWHALIMIA:
oOlLLYyI0, «HE3aKOHHYIO» U caiiT-crielMdpuyeckyro. O61ias, uiM ro-
MOJIOTMYHAs!, KJACCUYECKasi, PEKOMOWHALIUS IPOMCXOAMT, €CJIH B
cTpykType B3aumozaeictsywoueit JJHK uMetorcss roMooruyHeie yya-
ctku (ot rpeu. homologia — cootsetcTBue). Tak HaspiBaeMast «<He3a-
KOHHAaA» peKOMOMHALMS IUISt CBOEr0 OCYLUECTBAEHHMSI He Tpebyer
3HayuTeabHO#i romosornu JTHK B3aumomeicTBYIOLIMX CTPYKTYD.
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L. Tpanchopmarnus
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Peuunuent PexomOHHAHT
JIOHOpa

Il Tpancaykuus
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DAT
¢ BakTepHatbHON

L JEK I L J

ObpazoBaHue Tpancoykums
TPaHCAYLHPYIOLIEro dara

I Kowwrorauus

HoHop Peruninenr PexomOunant

Puc. 5.1. Tunbl nepegayn HacleNCTBEHHOro Marepuana.

B «He3aKOHHOI» peKoMOMHALIMM YYacTBYIOT Hebonblliie (pparMeH-
ot JJHK, xOoTOpbIE CMTOCOGHBI MepeMeLLaTbCcsi, MUTPUpPOBATh MO pell-
NUKOHY (MJa3sMUIE, XpoMOCOME) MM MeXIOy pelIMKOHAaMU. BTH
¢parmentst JTHK Ha3biBaioT MOABMXHBIMU TeHETUUECKUMHU 3NIEMEH-
taMu: IS-anemeHTHl (OT aHr. insertion sequences — BCTaBOYHbBIE IMOC-
JIeIOBATeNIbHOCTH) U TPaHCMNO30HHL. IS-3/eMeHTEl — cneluduyeckue
murpupyouue ¢pparments JIHK, comepxaume rensl, Heodbxonumele
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IS MHTErpalMu C HETOMOJIOTUYHBIMU YYAaCTKAMH pETUIMKOHOB.
TpaHcnosoHbl — Gosiee cloxHbie reHeTHyeckue cTpykTypnl JHK,
KOTOpPbIE COAepXaT B CBoeM cocTaBe IS-aneMeHThl M JOTOJHUTENb-
Hble TFeHbl (HarpuUMep, FeHbl JIEKAPCTBEHHOH YCTOMYMBOCTH M Ip).
INonBuXHbIE F€HETHYECKHE 3MEMEHThI BBI3BIBAIOT TOBPEXIEHUE WIU
MHAKTUBALIMIO FE€HOB, CJIMSHHE PEILUTMKOHOB, PAaclpOCTpaHeHHe re-
HOB cpelu OakTepuid.

O6wasi pekoMOMHaLKUs Haubosee 3dpdeKTHBHA NMPH BHYTPUBUIO-
BOM TIEHETUYECKOM OOMEHE, «He3aKOHHasi» PEKOMOMHALIMS HIpaeT
BaXXHYIO pOjib HE TOJbKO B MpeAeiax OTACAbHBIX BHIOB, HO M MeEX-
Ny GakTepusiMU Pa3UYHBIX BUOOB U POMIOB.

TpeTbeit pa3HOBUAHOCTbIO PEKOMOMHALIMM SIBJISETCS TAK HA3bIBa-
eMas caiit-cneuvduueckas pexoMobuHamus (OT aHMI. Seit — Me-
CTOMNOJNIOXEHHUE, YYaCTOK), IS OCYLUECTBAEHHS KOTOPOI HEoOXOmM-
MBI CTporo ornpeaencHHbIe NMochenosateabHoctd JJHK u cneumans-
Hble pepMeHThl. CaliT-crieunduryeckas peKoOMOUHALIUS TIPOUCXOIMUT B
MeHe€e MPOTSKEHHBIX yyacTkax reHoma (B mpenenax 10—20 map Hyk-
JIEOTHIIOB), HampuUMep TIpU BKJIIOYEHUM Tpodara B CTpOro orpaHu-
YEeHHbIe YYacTKH (CAHTBI) XPOMOCOMBI.

Haubonee uayueHbl Tpu tdna nepemaun JHK, oTanyaougmecs
Ipyr OT Apyra crnocoGOM ee TPaHCIOPTHPOBKHU: TpaHcdopMaLus,
TPaHCOYKLMS, KOHbtoraius (puc. 5.1).

5.1.1. TpaHncgopmayus

TpaHchopmauus (ot sar. transformatio — mnpeBpallieHUe) 3aKAIOYa-
etcst B ToM, yro JIHK, BeimeneHHas u3 Oakrtepuii B cBoOOAHOI pa-
cTBopUMoOii opMe, nepenaetcst bakrepuu-peurnueHty. [lpu TpaHc-
dopmauuu pekombuHauus npoucxomut, ecaim JJHK 6akrepuit pon-
CTBEHHBI JOpyr apyry. B atom ciyyae Bo3MoxeH o6MEH FOMOJIOTHY-
HbIX y4acTKoB cobGcTBeHHON u npoHukuell u3sHe JJHK. Bnepsbie
siBeHne TpaHcgopmauuu onucan ©. Mpuddurc (1928). OH BBOAMUN
MBILIAM XHBOM HEBUPYJEHTHbIA OGeckarncyabHblii R-1ITaMM nHeBMoO-
KOKKa M OJHOBPEMEHHO YOUTbIH BUDPYJIEHTHBIH KarCyJbHbIH S-1rramMMm
TTHeBMOKOKKA. M3 KpOBH MOruGLinx Mblieil 6bl1 BblAeJeH BUPY/IEH-
THBIA MHEBMOKOKK, HMEIOH[MH Karncyiay ybGuroro S-mItaMMa TMHeEB-
MOKOKKa. Takum obpa3oM, yOuUTHIi S-1ITaMM NHEBMOKOKKA Tepenat
HACJIEICTBEHHYIO CNOCOOHOCTh KancynoobpaszoBaHus R-lrramMmy NHes-
Mokokka. O. 3pepu, K. Mak-Jleon 1 M. Mak-Kaprtu (1944) noka-
34, YTO TpaHCGOPMUPYIOUIUM areHTOM B 3TOM CJyyae SIBISIETCS
OHK. Tlyrem tpaHchopMaiud MOTYT ObITh NepeHeceHbl Pa3jIMYHbIE
NPU3HAKYU: Karcy1000pa3oBaHUE, YCTOMYHUBOCTh K aHTHOMOTHKAM,
CHHTE3 (hbepMEHTOB.

H3syyeHue GakrepualibHOM TpaHcOPMAaMM MO3BOJIMJIO YCTAHOBHUTD
ponb JIHK kak MarepuanbHoro cy6erpara HacieqcTBeHHOCTH. Ipu
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M3Y4eHHUHU TEHETUYECKoil TpaHchopMauuu y Gakrepuit 6bUM paspa-
GotaHbl MeToabl 3KcTpakuMM M ouuctku JHK, 6Guoxummueckue u
O6uodH3nuecKre METOIbl ee aHANIM3a.

5.1.2. TpaHcoykyusn

TpaHcaykuust (ot nar. transductio — mepeHoc, nepeMellieHHe) —
neperaya JHK ot 6akrepuu-zoHopa K GakTEpHH-peLIMITUEHTY NpH
yyactiu 6akrepuodara. Pasnmnyalor Hecreuuduueckyio (obuLyro)
TPaHCAYKLUHIO, MPH KOTOPOW BO3MOXEH INepeHoc Jioboro ¢gpparMeH-
ta JIHK noHopa, 1 cneunduyeckyio — nepeHoc omnpeneieH-
Horo ¢parmeHTa JJHK monopa tosbko B onpeneneHHbie yyactkn JHK
peunnuenTa. Hecrieunduueckast TpaHCAyKIMs 06yC/IOBNIEHa BKITIOYE-
nueM JTHK noxopa B ronoeky dara JoMOJHUTENBHO K TeHoMy cara
Wiy BMecTo reHoMa ¢ara (nedexrHole daru). Crieunduyeckas TpaHe-
AyKuusi obycjioBleHa 3aMellleHHEM HEKOTOPBIX reHoB ¢para reHamu
XpOMOCOMBI KJIETKH-ToHopa. ®arosass JIHK, Hecywas ¢parMeHTh
XPOMOCOMB! KJIETKH-IOHOPA, BKJIIOYAETCS B CTPOTO OMpeleSeHHbIe
y4acTKM XPOMOCOMBI KJIETKHU-peLMITMeHTa. TakuM oOpa3oM, NMPUBHO-
catcst HoBble TeHbl M JIHK cara B Bume mpodara penpomyuupyercs
BMECTE C XPOMOCOMOH, T.. 3TOT NPOLECC COIPOBOXIAETCS JU3Ore-
Hueil. Ecin ¢parment JHK, nepeHocuMslit ¢darom, He BcTymaer B
PEKOMOMHALIMIO C XPOMOCOMOMH PELIMITHEHTA U He PeIUIMLUpYETCs, HO
C Hero cyuthbiBacTcs UHGOpPMALUA O CUHTE3e COOTBETCTBYIOLIENO Ipo-
OyKTa, TaKas TPaHCIOYKLMs Ha3bIBaeTcsi aGOPTUBHOI.

5.1.3. Konnrozayusn

Konrstorauus (ot jar. conjugatio — coenuHeHue) omnucana Jx. Jle-
nepbeprom U D. Tatymom (1946), paGoTaBUIMMK ¢ MYTaHTaMM KHILey-
Hoit mano4yku. Kowwloraius 6akrepHil cOCTOMT B MEPEXONE TEHETH-
yeckoro Mmarepuana (JIHK) u3 kinerku-moHopa («MyXCKOii») B KJIeT-
KY-PELMITHEHT («KEHCKYIo») NpPM KOHTAKTe KIETOK MEXIY COGON.
Myxckas kinetka comepxut F-dakrop, wnu nonosoit dakrop (ot
aHmn. fertility — MuomoBMTOCTb), KOTOPBI KOHTPOJIMPYET CHMHTE3 TaK
Ha3bIBaEMbIX 1M0J0BbIX nuued, i F-nuneii. Knerku, He comepxa-
e F-dakropa, sBasiorcs XeHckumu; npu nonydeduu F-dakropa
OHM IPEBPAILAIOTCS B «MYyXCKHE» U CAMM CTAHOBSATCH JOHOpPaMH. F-
(daxTop pacrojaraertcs B LMTOIUIA3Me B BHAE KOJBLEBOM IBYHUTYa-
toit monekyibl IHK, T.e. siBnsercs mmasmumoit. Monekyna F-dax-
Topa 3HAaYMUTENBHO MEHbIIE XPOMOCOMBI M COJEPXKHT TeHbI, KOHTPO-
JIpyIolllMe NPOLECC KOHBIOTalMK, B TOM 4Yuciae cuHTes F-numieit.
Ipu Koubioraumu F-munu cCOeOUMHSIOT «MyXCKylo» M «KEHCKYIO»
KieTkH, obecnieynsast nepexon JHK yepes koHwbloraunoHHslt Moc-
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K wiu F-nunu. Kietku, comepxaiye F-daxrop B 1utoriasme,
obosHavalorcss F*; oHu mnepenaior F-dakrtop xineTkam, ob6o3Hauae-
MbIM F~ («KeHCKMM»), He YyTpayMBas HOHOPCKOM CMOCOGHOCTH, TaK
KaK octasisiloT Konmuu F-¢dakrtopa. Ecnu F-dakrop Bimoyaercs B
XpoMocoMy, TO 6aKTepuH MpUOOPETAIOT CINOCOOHOCTb MepenaBaTh
dparmenT XxpoMocomHoit JIHK u HasbiBalorcss Hfr-wretkamu (ot
anrn. high frequency of recombination — BbICOKasi 4acToTa peKoM-
6MHaLuit), T.e. GAKTEpUSIMHM C BBICOKOMH 4acToToil pekoMOuHaumit. [Ipu
KoHblorauuy Kierok Hfr u kinetrok F~ XpoMocoma pasphiBaeTcs M
IepesaeTcs ¢ OMNpeAeleHHOro ydacTka (HayaJibHOW TOYKH) B KIeET-
Ky F~, nmpomomxasi perutuuposatbes. IlepeHoc Bceit XpoMOCOMBI
MoxeT mutbest g0 100 mMuH.

IMepeHocumas JHK B3aumopeitcteyer ¢ JHK peuunuenra —
MPOMCXOIMUT FOMOJIOTHYHAsE peKoMOHHaLMs. [IpepbiBasi PoLEcC KOHB-
IoTalyK GaKTepuii, MOXHO OMpedeISTh NMOCIen0BaTeNbHOCTh Pacio-
JIOXeHHUs1 reHoB B Xxpomocome. MHoraa F-dakTop MOXeT IpH BHIXO-
€ U3 XpOMOCOMBI 3aXBaThIBaTb HeGOJBLIYIO ee 4acTh, obpasys Tak
Ha3bIBaeMblif 3aMellleHHBIH ¢dakTop — F'.

[Mpy KOHBIOTALIMH APOMCXOMAUT TOJBKO YACTHUYHBIA MMepeHoC Tre-
HETHYECKOro MaTeppana, II03ToOMY €€ He ClieflyeT OTOXIECTBIATh HOJ-
HOCTBIO C TOJIOBBIM HPOLIECCOM Y APYTHX OPraHHW3MOB.

BaxHbiMM ¢akTOpaMy TeHETHYECKOH H3MEHYMBOCTH SIBJSIOTCS
TUTa3sMUIIbI.

5.2. Nna3muabl

TL1aaMuabsl — BHEXPOMOCOMHBIE MOOWIbHEBIE T€HETHYECKHE CTPYKTYpBI
6akTepuil, npencrapisiowye cobOi 3aMKHYTBIE KOJbLA IBYHUTYATON
IHK. Mo pasmepam cocrasisiior 0,1—5 % JHK xpomocomsl. [Tnas-
MHABI CHOCOGHBI ABTOHOMHO KOIMPOBAThCH (perUTULMPOBATLCS) U
CYLIECTBOBaTh B LIMTOILJIA3Me KJIETKH, ITO3TOMY B KIJIETKE MOXET OBbITh
HECKOJIBKO KOMHMi Iu1asMui. [1na3sMuabsl MOTYT BKITIOYAThCSl (MHTer-
PUpOBaTh) B XPOMOCOMY M peILTMLUHUPOBaThCsl BMecTe ¢ Hell. Pasmn-
YAIOT MPAHCMUCCUBHBIC W HEMPAHCMUCCUGHbBIe TUTA3MUABL. TpaHCMHCCHB-
Hble (KOHBIOTATHBHBIE) FJIA3MUABI MOTYT MepeJaBaTbcs U3 ONHOM
6aKkrepuu B IOpYIVIO.

TepMHH «ILIa3MuJibl» BIiepBble BBE€H AMEPUKaHCKUM Y4EHBIM
Ix. Jlenepbeprom (1952) mis o6o3HayeHHus nonosoro ¢akropa Gak-
Tepuit. [lnasMugbl HecyT reHbl, He 00sI3aTeNIbHBIE M KJIETKH-XO03S-
MHA, MPUIAIOT OaKTepUAM JOMOJHUTENbHBIE CBOICTBA, KOTOpLHIE B
onpeneeHHbIX YCJIOBHUSIX OKpYXaollei cpenbl 00ecrieYnBalOT UX Bpe-
MEHHbIe MPEUMYILECTBA MO CpaBHEHWIO ¢ Oecrmja3MUAHBIMU OaxTe-
PUSIMH.

Y GakTepuit pa3nHWYHBIX BUAOB oOHapyXeHbl R-naaamudel, Hecy-
1¥e reHbl, OTBETCTBEHHBbIE 3a MHOXECTBEHHYIO YCTOHYMBOCTb K Je-
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KapcTBEHHBIM MpenapaTaM -— aHTUOMOTHKaM, cylbdaHWIaMUaaM M
nop., F-naasmude, wnu nonoBoit ¢akrop GakTepuii, onpesessIOLIHiA
HX CITOCOOHOCTh K KOHBIOTALIMU M 06pa3oBaHMIO MOJIOBLIX Muiel, Ent-
naazmudsl, NeTePMUHUPYIOLME APOLYKLMIO SHTEPOTOKCHHA.
IMnasmMunel MOTYT ONpeneisiTb BUPYJEHTHOCTh BaKTepHii, HANpH-
Mep Bo3OyauTesieil YyMbl, CTOJ6HsKA, cITOCOGHOCTh MTOYBEHHBIX OaK-
TEPUIA HUCIOJNb30BaTh HeOObIYHbIE UCTOYHMKHU YIjiepona, KOHTPOIM-
pOBAaTh CUHTE3 OeNKOBbIX AHTUOMOTUKOMONOOHbBIX BelllecTB — OakTe-
PHOLMHOB, NETEPMUHHUPYEMBIX INa3sMHIAMH GaKTepUOLMHOTEHUH, H
T. I. CyllecTBOBaHHE MHOXECTBa APYrUX IUIa3MUO Y MHUKpPOOPraHMW3-
MOB TIO3BOJISIET [10J1araTh, YTO AHAIOTHYHEIE CTPYKTYpPHI LLIMPOKO pac-
MPOCTPaHEHB! Y CAMBIX Pa3HOODOpPa3HbIX .MUKPOOPraHU3MOB.
TTnasMunbl moaBepXeHb PEKOMBUHALIMAM, MYTaLUSAM, MOTYT GHITh
SNMMHUHUPOBAHBL (yoaneHbl) U3 GakTepuit, 4To, ONHAKO, HE BIIHUSIET
Ha MX OCHOBHBbIe cBoiicTBa. [lnasMuabl ABNSIOTCS YIOOHOM MOOEIbIO
IUISL 3KCTIEPUMEHTOB MO MCKYCCTBEHHON PEKOHCTPYKLIMM reHeTHyec-
KOro MaTepuasia, LUMPOKO MCIOJL3YIOTCS B IeHETUYECKON HHXEHe-
PUM WIS TIONyYEHUsS] pEKOMOMHAHTHBIX IITAMMOB (cM. [1aBy 6). Bria-
rogapsi ObLICTPOMY CaMOKOIIMPOBAHMIO M BO3MOXHOCTH KOHBIOraLu-
OHHOM TNepemayd InasMuA BHYTPUM BMIA, MeXIy BHUIAMM WU Oaxe
poIaMM TUTa3MMIOBl MIPAlOT BAXHYIO POJb B 3BOJIOUUU OakTepHid.

5.3. Myrauum

Mytauuu (oT naT. mutatio — M3MeHeHUe) — HacieLyeMble U3MeHe-
HMSI B '€HOTHIIE, HE CBSI3aHHbIE C SBICHUSMH peKoMOuHauuit. My-
TaUUH ONpeAe/AIOTCS U3MEHEHUAMM IOCIEN0BAaTEbHOCTH HYKJIEOTH-
nos B JHK. U3ameHeHust nocienosarenbHocTH Hykieotnos B JIHK
MOTYT GHITh CJIEICTBHEM pa3HBIX MPOLIECCOB: OMIMOKA MpPH perUIMKa-
MM, BHIMAJEHWE Yy4acTKOB (mefeuns), HepeMellleHHe OTAEJbHOro
yYaCTKa OTHOCHTENBbHO Jpyroro (TpaHciokKauusi) U Ap.

Myrauuu y Gakrepuii oOGHapyXMBAIOTCSl MO U3MEHEHMIO Jioboro
M3BECTHOrO MpHU3HAKA MWKpoopraHusma (HalpuMep, crocoGHOCTh
CHHTE3UPOBATh AMUHOKMUCIIOTY, YYBCTBUTENBHOCTh K aHTUMUKPOOHBIM
npenapataM 4 1p.). CyliecTBylOT pa3inuHbie THUIMBE MyTauuii. [To mpo-
WCXOXKAEHHUIO MYTaUMM MOIYT ObITh CMMOHTAHHBIMW WMIM WUHAY-
uHMpoBaHHLIMU. [lepBrie Bo3HMKAIOT 6€3 BMELIATEIbCTBA IKCIEPH-
MeHTaTopa, BTOpblE — B pe3yJbTaTe BO3AEHCTBHUSI MYyTareHoB Ha
GaKTepHUaJIbHYIO TONYNISILNIO, T. €. (PU3UYECKUX, XUMHUYECKUX WA GHo-
Joruyeckux (pakTopoB, crrocOOHBIX BBI3BIBATE MyTauuio. K MyrareHam
OTHOCSITCSL Pa3IMYHBIE BUABI pajualluy, TEMIIEpATypa, psl XUMHUYec-
KUX COeOUHEHUN (HUTpaThl, HUTPUTBI, OpoMypalni, 2-aMUHOITYPHH,
HUTPO3OTyaHUIUH M Op.). YacToTa CIIOHTAHHBIX MYTaUWi B cpelHEM
pasHa 1077,

MyTaunuu moapa3neasior Ha MpsMble U OOpaTHLIE, €CIY peyb UAET
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O HAMpaBJIeHUH MYTAUMOHHOTO M3MeHeHHUs1. MyTtaluu, Bo3HHKAIOILIHE
B T€HOME <«IUKOTO TUMa» y OAKTEpHii B ECTECTBEHHBIX YCJIOBHSX OOM-
TaHWS, HA3bIBAIOTCA NMpAMBIMHK . OOpa3oBaBuIdecss OCOOU SIBJISIIOTCS
MYyTaHTaMHu Myrauum, 3aBepluarolIMecss BO3BPATOM OT MYTaHT-
HOro THMNAa K AMKOMY, Ha3bIBalOTCA OOPATHBIMM , WIM peBepcHeil.
Oco6u, BO3HMKILIME B pe3ynbTaTe OOpaTHBIX MyTallMii, Ha3bIBalOTCA
peBepTaHTaMu. B Hacrosilee BpeMsi OTIe/NbHbIE PEBEPCHUU W Jie-
Xalue B MX OCHOBE MEXaHHM3Mbl M3yYeHbI JIMIUb y OGaKkTepuit U BU-
pycos. Ilpeanonaraercs AOCTaTOYHO YHHUBEPCAIbHBIA XapakTep 3THX
npoueccoB. PeBepcUU BO3HHUKAIOT MOA AEHCTBMEM TeX Xe (haKTopoB
OKpYXalolieil cpelbl, KOTOPbIE BBI3BIBAIOT MOSIBJIEHUE MPSIMBIX MY-
Tauunii. Pesepcusi MOXeT ObITb «UCTHHHOH» B pe3y/bTaTe BOCCTAHOB-
JIeHUs TIepBOHAYAJIbHOTO COCTOSIHUSI MYTAHTHOTO T'€HA; €CJIM OHAa IMpo-
UCXOIUT 32 cYeT JOMOJIHUTEIbHON MYTallMH, TO HA3bIBAETCS CYIpec-
COpHOM MyTalHei.

Boapumuerso npoucxoaaumx B JHK u3MeHeHMI MPHBOAMT K
BpE€AHBIM MyTaUUsIM JUOO BbI3bIBAET THOGENb MHUKPOOPraHHW3MOB.
TloaToMy Bce KJIETKM MMEIOT OCOOble MeXaHW3Mbl PEKOHCTPYKLIMH,
HCIIpaBICHUS MOBPEXIEHUI, HAa3biBaeMble pernapalMOHHBIMMU.

OnHoit U3 ¢dopM MyTauMil siBisieTcss JUcCcouMaLusa (OT Jar.
dissociatio — paclienieHne) — BO3HUKHOBEHHE B MOMYJSALIMM MHUK-
POOpPraHU3MOB 0COOEi, OTIUYAIOLLUXCSA OT MCXOIHBIX MUKpOOpPraHW3-
MOB BHEUIHMM BHJOM H CTPYKTYpOil KOJIOHMif, TaK HA3bIBAEMBIX S-
u R-dopm (ot anrn. smooth — rnagkui, rough — HIepoxoBartblif).
S-dbopMbI KOJIOHMII — KpYIJIble, BJaXHble, ¢ Oyecrsuieil riagkoii
MOBEPXHOCThIO, POBHBIMH KpasiMH, R-¢opMbl 00pasyioT KojJoHHH
HeNnpaBWIbHON (OpPMbl, HENpPO3payHble, CyXHe ¢ 3a3yOpeHHBIMU
KpasstMM ¥ HEpOBHO# 1LIEpOXOBATON MOBEPXHOCTHIO. PaznMyHOMY BHeElI-
HEMY BHUAY KOJOHMH COOTBETCTBYeT psii cBoiictB. Yaule S-¢opMsl
6oJiee BUPYJIEHTHBI, KJETKH HMEIOT HOpMalbHYyl0 Mopdosoruio,
OMoXMMHUYeCcKH GoJjiee aKTHUBHBI, OOBIMHO BBIAEJSIOTCS B OCTPOM
nepuofe 3a60/ieBaHUS; Y KAMNCYJIbHBIX BUIOB XOPOLUO Pa3BMThbI Kall-
Cyibl, Y TNOABMXHBIX BHIOB MMeloTcsi Xrytuku. [nankue (S) u
wiepoxoBaTele  (R) KoloHMM sBAsIOTCS  KpaiHUMU  dopMaMu
NUCCOLMALIMM, MEXAY KOTOPDBIMM MOTYT BCTpeYaThbCsSl MEPEXOAHBIE
¢dopmbl. JIuccoumannss pacCMaTpUBaeTCs Kak sSIBIeHHEe TeHeTHYecKOon
MPUPOJBI, CBSI3AHHOE C XPOMOCOMHBIMU MYTalUsIMH T€HOB, KOHT-
POJIMPYIONIUX CUHTE3 JIMITONOJUCAXAPUIOB KIETOYHOH CTEHKMH OaK-
Tepuil.

Iuccouanus M3BecTHA y MHOTMX BuaoB. OObIYHO OHA BBIABJIA-
eTCsl B CTapelolInX KyJbTypax. Jluccouuaiyss BO3HHKAeT ¥ B NMPUPOI-
HBIX YCJIOBUAX (Y MATOT€HHBIX MMKPOOPTraHW3MOB B XXHBOM OpraHM3-
Me). BoJibIIMHCTBO MUKPOOPraHM3MOB MMeeT IMOJTHOLIEHHbIE CBOWCTBA,
Haxoschb B S-cdopMe, OIHAKO CYIUECTBYIOT MCKJIIOMEHUS: MU MHU-
KobakTepuil Tybepkyne3a, GauWII CUOUPCKON S3BbI M BO3OYIUTENs
yyMbl HOpManbHO! sBiasieTcsl R-dopMa KonoHHIA.
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5.4. Oco6eHHOCTU reHeTUKM BUpPYCOB

I'eHOM BMpYCOB MMeeT MPOCTOE CTPOEHHUE W MAIYI0 MOJIEKYJISAPHYIO
maccy. Yncno reHoB y BUpYcoB KoneGneTcsi oT 4—6 (apBOBUpYCHI)
no 150 reHoB u Gojblue (BUpYC ocnbl). B ocHOBe M3MEeHYMBOCTH BM-
pycoB JieXarT MyTauuu. MyTauMu HOCST CHYYailHBIA XapakTep WK
MOTYT ObITb HanpasieHHbBIMM. Bupyc, siBIsisAchH 0GMIMraTHBIM BHYTPU-
KJIETOYHBIM MAPA3UTOM, PEATU3YET 3TOT MApa3sUTU3M HA FeHEeTHYEeC-
KOM ypoBHe. IIpucyTcTBHe HECKONBKMX THUIIOB BUPYCOB B MH(MLH-
POBAHHBIX KJIETKAX, T.e. CMELUAHHAs WHQEKIMsA, MOXET NPUBOIUTH
K TaKUM TeHEeTUYECKUM B3aUMOICHCTBUAM MEXIY HUMHM, KaK MHO-
JKECTBEHHAs! PEaKTHBALUS, PEKOMOMHALIMSA, KPOCC-peakTUBALIUA K JIp.;
MOTYT UMETh MECTO M HEreHETUYECKHE B3aUMOJEHCTBUSI — KOMILIE-
MEHTaHusl U Ip.

MHoXecTBeHHAass peaKTHBAUMNA — MPOLIECC B3aUMoOIei-
CTBMSI BUPYCOB C MOpaXeHUEM pa3HbIX I'€HOB, B pe3yJibTaTe KOTO-
poro B3aMMOECHCTBYIOLLIME BUPUOHBI JIOMONHSAIOT APYr Apyra 6jaro-
Iapst TeHeTHYECKoi peKOoMOMHAUuuK, oOpa3yst HermoBpeXIeHHbIH BH-
pyc. PexkoMO6uHauUus — oOMeH reHeTUYeCKUM MATEPUAIOM MeX-
Iy BUpPYcaMH — BO3MOXHA B BUIe oOMeHa reHaMu (MeXreHHas pe-
KOMOWHAIUsI) WIM YYaCTKAMK OOHOIrO W TOTO Xe reHa (BHYTPUIEH-
Hast peKoMOuHauMs). Y BUPYcOB peKOMOMHALIUS IIPOMCXOIUT B MpO-
Lecce 3apaxeHus AByMsi wiu Dojiee TUNAMH BUPYCOB, OTIMYAIOIIM-
MHCSi ApYyr OT Apyra mo reHeTHYeCKUM NpH3HakaM. BapuaHToM pe-
KOMOMHALIMYU SIBISIETCSl TIepeKpecTHasi peakTHBAllMg, WIM Kpocc-
peakTUBALIMA, MNPOUCXOAALLAS B TOM CJy4yae, KOTZAa y OJHOIO
U3 IITAMMOB BUpYca YacThb FeHoMa IOBPeXIEHa, a IPYroid reHoM
HopManbHbliA. [Ipu cMelutaHHo# MHGpeKIUY IByMS TAKHUMH BUpYCaAMH
B pe3yJibTaTe peKOMOMHALIMYU MOSBASIOTCS 1ITAMMBI BUpYCa CO CBOW-
CTBAMHU POAUTEJIBLCKUX MUKPOOPTaHU3MOB.

B kayecTBe mpuMepa HereHETMYECKOro B3aUMOACHCTBUS BUPYCOB
MOXET ObITh NpYBEeIeHAa KOMMNJEeMEHTAU U . MPU CMEIIaHHOW WH-
(beKLIMU CTUMYJIUPYETCS penpofyKLUMsi 000MX YYACTHUKOB B3auMOoJeii-
CTBHSL WJIK OJHOTO U3 HUX 6e3 u3MeHEeHUs reHOTUNOB BUpycoB. KoM-
niaeMeHTauua WHPOKO paclipoCcTpaHeHa CpeAd BHPYCOB U Habiopa-
eTcst MEXAY KaK POACTBEHHBLIMM, TAK U HEPOACTBEHHBIMH BUPYCAMM.
OOMeH reHeTHYeCKUM MaTepHajoM NpH 3ToM ¢eHoMeHe He Habo-
naerc4.

Ecnu reHoM oIHOro Bupyca 3aKIlOMeH B Kancug JIpYroro BUpY-
ca, 9ToT ¢eHOMEH Ha3piBaeTcsl GeHOTUNMUYECKUM CMeElIuBa-
HueM, HabmMoAaeMBIM Mpu cMellaHHOH MHbeKuuu.

Bo3MoXHBI TaKXKe reHeTHYecKUe B3aMMOIEACTBUS HEPOICTBEHHBIX
BUPYCOB, U3y4aeMble FeHeTH4eckoit MHXeHepHeil (cM. riasy 6).

HsyyeHure reHETUKH MUKpPOOPraHU3MOB He TOJIBKO UMeEET BaXHOE
61onornyeckoe 3Ha4YeHHe, HO M CIIOCOOCTBYET PEelLIEHHIO MHOTMX Me-
OULMHCKUX NpobieM, Takux, KaK pa3paloTKa MaTOreHeTHYECKUX oc-
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HOB JIeYeHUS] U MpOPUIAKTUKUA HMHOEKIHUOHHBIX GoNe3Hei, croco-
OoB nMarHocTUKu (nonuMepasHas uenHas peakiusi, JHK-3oHzabi),
co3faHue MpOPUIAKTUYECKUX, JeYeOHBIX U IUATHOCTUYECKUX Mpe-
MapaToB.

ITonuMepasnas unenunasa peakuus (ITIIP) ocHosaHa Ha
aMIMpUKaLKK, T.. YBEIUYEHUH KOIMYECTBAa KOMWIt creuuduyec-
Koro («MapkepHoro») reHa Bo3bymutens. sl 3TOro IBYHWUTYATYIO
HOHK, BbIENEHHYI0O U3 McCledyeMOro Matepuaia, AeHaTypUpyioT
(«pacnieTaloT») U JOCTPaMBAIOT K <«pacIuieTeHHbIM» HuTaM JHK
HOBBbIE KOMIUIEMEHTapHble HUTH, B pPe3y/JbTaTe YEro W3 ONHOIO reHa
obpasylorcsl aBa. DTOT mpouecc KOMUPOBAHUS [€HOB MHOTOKPATHO
TIOBTOPSIETCSl TPU Pa3IMYHbIX TEMITEPATYPHBIX pexuMax. Jlocrpausa-
HUE HOBBbIX KoMIuieMeHTapHbix Hutei JHK npowucxomut B npoGup-
Ke (in vitro) npu nobaBieHUM K aMIUIMULMPYEMbIM [e€HaM Mpaii-
MepoB (3aTpaBku u3 KopoTkux omHoHuTeBbix JHK), THK-noaume-
passl ¥ HYKJIEOTHIOB.

FnaBa 6

OCHOBbI MEAULIMHCKOW BUOTEXHONOMMMX

6.1. NoHATHe 0 BMOTexXHONOIrMK, Uenu U 3agadun

buoTtexHomorus npelacTapiseT coboil 061acTh 3HAaHHH, KOTOpasi BO3-
HUKIa ¥ odopMUJIach Ha CTBIKE MHUKPOOUOJIOrHM, MOJIEKY/ISAPHOIA
OMOJIOrMY, TEHETUYECKOH HHXEHEPUH, XMUMHUYECKOH TEXHOJNOIMH W
pAla IpyruxX HayK. PoxaeHue OHOTEXHOJOrMU O0YCIOBIEHO MOTpe6-
HOCTAMM ofIiuecTBa B HOBBIX, 0oJiee I€IIEBBIX NpPOAYKTaX ISl Ha-
PONHOrO XO3fiCTBA, B TOM YHCJI€ MEIUUMUHBI U BETEPUHAPUHU, a
TaKXe B MPUHLMIMAIBHO HOBBIX TEXHOJOrUsAX. buoTtexHomorus (ot
rped. bios — Xu3Hb, teken — HCKYCCTBO, MacTepcTBo, logos —
HayKa, yMEHHe, MacTepcTBO) — 3TO MMOJyYeHHE MPOLYKTOB U3 OHO-
JIOTMYECKHUX OOBEKTOB WIH C NPUMEHEHHEM OHOJOrHYECKMX O0beK-
ToB. B KauecTBe GuMONIOrHYECKUX OOBEKTOB MOTYT ObITh UCIOJIb30Ba-
Hbl OpPraHW3MBbl XUBOTHBIX W 4eJOBeKa (HanmpuMep, MOJYyYEHHE HUM-
MYHOTJIOOYJIMHOB M3 CBHIBOPOTOK BAaKLIMHWPOBAHHBIX JIOILIAMEH WX
JIIofIeit; TIoNydeHHe MpenapaToB KPOBU JOHODPOB), OTHEJIbHbIE Opra-
HBI (fOlyYeHHe FOpMOHA WHCYIMHA M3 MOMXKETYIOUYHBIX XEeIe3 Kpyil-
HOTO pOraToro cKora M CBUHEi) WIM KyAbTypbl TKaHeil (TIONydeHue
JIEKapCTBEHHBIX MpernaparoB). OnHAKO B KavyecTBE OGMOTOTHMYECKUX
OOBEKTOB 4Yallle BCErO WCTMONB3YIOT ONHOKJIETOYHbIE MWKPOOPraHW3-
MBI, @ TaKXKE XUBOTHBIC U PACTUTEJbHbIE KIeTKUA. Bribop 3TMX 0OBEK-
TOB OOYC/IOBJIEH C/EAYIOLIMMH MPUYKHAMM:
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B KJETKH SBASIOTCS CBOero poaa «buodabpukaMu», BbIpabaThIBaIO-
ILIMMHU B NpOLIECCEe XH3IHEACATETBHOCTH Pa3sHOOOGpa3Hble LIEHHbIE
NpoayKThl (6eNKu, XUpbl, YIJIEBOAbl, BUTAMWUHbBI, aMHUHOKHUCIIO-
Tbl, aHTUOUOTUKM, TOPMOHBI, aHTUTENAa, AHTUIeHbI, (hepMEHTHI,
CIIUPTHl ¥ TIp.). DTU MPOLYKThI, KpailHe HeoOXOIUMBIE B XW3HU
yejioBeKa, MOKa HENOCTYNMHBI JUISi MOJYyYEeHHUss «HEOHOTEXHOJIOTH-
YECKMMH» CMocob0aMK H3-3a2 CIOXHOCTH TEXHOJOTMH FPOLECCOB
WIH 3KOHOMHYECKOI Helenecoobpa3HOCTH, O0COOEHHO B YC/IOBU-
SIX KpYMHOMACLUTa6HOro NPOM3BOACTBA;

B KJIeTKY Ype3BbIYAHO OBICTPO BOCHPOU3BOAATCH, YTO NO3BOJSAET
33 OTHOCHUTENIbHO KOpPOTKOE BpeMsl HMCKYCCTBEHHO HapacTuTh Ha
CPaBHUTEJIBHO JEIUEBbIX U HEAEHUUUTHBIX NMUTATENbHBIX Cpelax B
NPOMBILIEHHBIX MaciluTabdax OrpoMHbIe KOJIWYecTBa OvoMacchl
MUKpOOHBIX, XXUBOTHBIX MWW PAaCTUTEJIBHBIX KIETOK;

8 OUOCHHTE3 CJIOXHBIX BellecTB (OeJKOB, aHTHOMOTHUKOB, aHTUre-
HOB, aHTUTEN U [p.) 3HAYUTEIHHO 3KOHOMUYHEE M TEXHOJIO-
rMYecKy [OCTyNHee, YeM XMMHUdeckuil cuHTe3d. KosapduumeHr
MOJIE3HOr0 ACHCTBUSI «paboThl» KJIeTKH paBeH 70 %, a caMoro
COBEPLIEHHOr0 TEXHOJOTHYECKOTO TMpolecca — 3HAYUTENbHO
HUXE;

@ BO3MOXHOCTb MPOBEACHUS OUOTEXHONIOIHYECKOTrO mpoliecca B Mpo-
MBILLIEHHBIX MacluTabax, T.e. HaJliyue COOTBETCTBYIOLLIErO TEXHO-
JIOTUYECKOTo 000OpY/I0BaHNSI W amnmapaTypbi, JOCTYIIHOCTb ChIPbS,
TEXHOJIOTHH [epepaboTKu U 1p.

KneTku XHBOTHBIX M pacTeHMi, MUKpOOHbIe KJIETKM B Mpoliecce
XKH3HENEATEIBHOCTH (ACCHMWIALMH W TUCCUMHWIISILMH) 00pasyioT Ho-
Bbl€ MPOAYKTHI U BBIAENSIOT MeTaboNuThl, OobGNafaoLe pa3HooOpas-
HBIMH (U3MKO-XHMUYECKUMHM CBOWCTBAMM U OUOJOTMYECKUM JEH-
crBueM. OOBIYHO NPOAYKTHI XHU3HEAEATEAbHOCTH OJHOKJIETOYHbIX
OeNAT Ha 4 KaTeropuu:

A caMu KJIeTKM KaK HCTOYHHMK LiejeBoro mnpoaykra. Hampumep,
BBIpalLEHHbIE GAKTEPUH WIU BUPYCBI MCIOJB3YIOT IS MONy4eHUs
XKUBOU WM YOUTOH KOpMyCKYNSIpHOW BakLVHbI; OPOXXH — Kak
KOpPMOBO# O€J0K WJIH OCHOBY IUIS MOJTY4YEHWS THAPOIU3ATOB MU-
TaTeNbHBIX Cped U T.I.;

A KpymHpie MOJNIEKYIbI (MaKpOMONEKYJIbI), KOTOPble CHHTE3UPYIOTCS
KJIEeTKaMW B Mpolecce BhipallMBaHus: PepMEHTbI, TOKCUHBI, aH-
TUreHbl, aHTUTENA, DENTUAONIMKAHBI U Jp.;

A nepBUYHbIE METAOONUTBI — HWU3KOMOJIEKYJISPHBIE BELLUECTBA, He-
0OXOIMMBIE MUl POCTa KJIETOK (aMUHOKMCIOTBI, BUTAMMHBI, HyK-
JIEOTHIbI, OPraHUYECKHE KHUCIIOThI);

A BropuyHble METabOIUTBI (MOUONUTBI) — HU3KOMOJEKYISIPHbBIE
COENMHEHHUd, He TpedylolMecs I pocTa KIETOK (aHTUOHMOTH-
KM, IKAJIOWIbl, TOKCUHBI, TOPMOHBI).
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BroTexHOMOrMsT MCIONB3YET 3TY MPOAYKLHIO KIETOK KaK CBIPbE,
KOTOpOe B pPe3yJbTaTe TEXHOJOTHMYECKOH 0OpaGOTKH IpeBpalacTcs
B KOHEYHBI MpoayKT. C MOMOILbIO GUOTEXHOJIOMUY MONYYaIOT MHO-
XECTBO TPOAYKTOB, HCIIOJB3YEMBIX B Pa3THYHBIX OTPACIAX:

® MenuuMHe (aHTUOMOTHKH, BUTAMHMHBI, (DEpMEHThbl, aMHHOKHCIIO-
Tbl, FOPMOHBI, BaKUHWHbI, AHTUTEJIA, KOMIIOHEHTbI KPOBH, AHAar-
HOCTHYECKHE TpenapaTbl, UMMYHOMOIYJISITOPBI, AJKAJOUIbI, MH-
uieBble GeJIKM, HYKJIEHMHOBBIE KHMCJIOTbI, HYKIECO3MMbI, HYKIEOTH-
Obl, JTUOHIbI, aHTUMETAOOJHUThI, AHTUOKCHUIAHTHI, MPOTUBOIJINC-
THbIE U TPOTHBOOIIYXOJIEBbIE TpENaparsbl);

® BeTepUHapUU U CEJBCKOM XO3sicTBe (KOpMOBOI G€JI0K: KOpMo-
Bble aHTUOMOTHKH, BATAMUHBI, FOPMOHBI, BaKLIMHbI, OHoOrHYEC-
KHE CpelCTBa 3allUThl PAacTeHUI, UHCEKTHULIMIDI);

® NHILEeBOI MPOMBILLIEHHOCTH (AMHUHOKHCIOThI, OpraHHYECKHE KHC-
JIOTbI, MUILeBble OenkH, (epMeHTBI, JUMUIAbI, caxapa, CIUPTHI,
OPOXXKH);

® XUMHYECKOH TPOMBILUIEHHOCTH (alleTOH, 3THJIeH, OyTaHoi);

® sHepreTdke (6uHoras, 3TaHo).

CnenoBarenbHo, OMOTEXHONOTUS HAllpaBJ€Ha Ha CO3[IaHUE NUar-
HOCTHYECKMX, MPOodMIAKTHYECKUX U JIEYeOHBIX MEAULIMHCKHUX WU Be-
TepHHAPHBIX MpEMNapaToB, Ha pelleHHe TPOIOBOJbCTBEHHBIX BOIpPO-
coB (TOBBILIEHUE YPOXAHOCTH, MPOJYKTUBHOCTH XWBOTHOBOICTBA,
yJaydlieHHe KayecTBa NMUILEBBIX MPOAYKTOB — MOJIOYHBIX, KOHIHTEP-
CKHX, XJ1e000YIOUHBIX, MSCHBIX, PbIOHBIX); Ha oOeCreYEHHE MHO-
I'MX TEXHOJOTHYECKHX MPOLIECCOB B JIETKOM, XUMUYECKORX U IpYrux
oTpacisiX npoMbiluieHHoCTH. HeobXoquMo OTMETHUTh TaKXKe BCE BO3-
pacTaolllylo pojib GHOTEXHOJOTHH B 3KOJNOIMH, TaK KaK OYUCTKA
CTOYHBIX Boi, NepepaboTKa OTXOHOB U MOOGOYHBIX MPOOYKTOB, HX
aerpanauus (deHon, HedTENPOLYKTbI M OpYrde BpedHbIE VI OKpY-
Xaloleil Cpeabl BEIIECTBA) OCYLUECTBIASIOTCS C MOMOLLBIO MHKpPO-
OpraH13MoB.

B HacTosiliee BpeMsi B GMOTEXHOJIOTUU BBUIEJSIOT MequKo-papma-
LeBTHYECKOE, MPOJIOBOJBCTBEHHOE, CEIbCKOXO3SANCTBEHHOE U IKOJIO-
ruyeckoe HampaBiaeHHs. B COOTBETCTBHM ¢ 3TUM OHOTEXHOJIOTHIO
MOXHO pa3fe/iiTh Ha MEIHIMHCKYIO0, CeIbCKOXO3SiiCTBEHHYIO, Ipo-
MBILUIEHHYIO H 3KOJIOrMuecKylo. MeauunHckass B CBOIO o4epelnb Mof-
pasgensieTcsi Ha (papMalleBTHYECKYI0O U MMMYHOOHOIOTHYECKYIO, CElb-
CKOXO34/iCTBEHHasi — Ha BETEPUHAPHYI0 M OHOTEXHOJIOTHIO pacTte-
HHUiA, a MPOMBILIIEHHas — Ha COOTBETCTBYIOLLME OTpac/IeBbIe HAllpaB-
JeHus (MuuieBasi, jierkasi MpPOMBILIEHHOCTb, SHEpreTHKa Y T. I.).

BuorexHomornio TakXe MOAPA3ACNASIOT HAa TpPagMLMOHHYIO (cTa-
pyio) ¥ HoByio. IlocieqH1ol0 CBSI3BIBAIOT C FeHETHYECKOW HMHXKeHe-
pueit. OGLenpu3HaHHoe ofpeeeHre npeaMeTa «GHOTEXHOIOIHUS» OT-
CYTCTBYET M AaXe BeAeTCA AMCKYCCHS O TOM, Hayka 3TO HJIM Mpo-
U3BO/ICTBO.

92



Buaumo, npaBuiibHO OYAET ONPEENUTh OUOTEXHONIOTHIO KaK chepy
OEATENIbHOCTH, KOTopast Ha OCHOBE M3YYeHMsI TMPOLIECCOB XU3HEIEATEb-
HOCTH XXHBBIX OPraHW3MOB, [JIaBHBIM 00pa3oM KJIETOK MUKPOOpPraHu3-
MOB, XWBOTHBIX M PacTHUTEJIbHBIX KJIETOK, HCIIONb3YEeT 3TH MPOUECCHl
M caMy oOBeKTb! VIS MPOMBILUIEHHOro TPOW3BOACTBA NMPOIYKTOB, He-
0OXOMUMBIX B XW3HU Y€JIOBEKA, a TakkKe MOoJy4eHHs GuoadpdexTos,
paHee He BCTpedaBLUMXcS B Npupone (HanmpuMep, MOJMydeHHe PEKOM-
OMHAHTHBIX GaKTEpUil, TpaHCTEHHBbIX pacTeHHU U >KHMBOTHBIX).

B 6uoTexHOJIOTHMH, KaK B HHKAaKo# Apyroi o61acTv 3HaHWH, Tec-
HO YBSI3BIBAIOTCSI, KHTErPUPYIOTCS HayKa W MPOWU3BOJACTEO.

[TpoMbliiIeHHOEe NPOU3BONCTBO B OMOTEXHOJOTHHU MO CYTH OCHO-
BAHO Ha HECKOJbKHMX NMpUHUMNAxX: O6poxeHUu (dhepMeHTauus), Guo-
KOHBepCHM (IMpeBpallieHUe OJZHOro BelecTBa B JIPYroe), KYJbTHBH-
POBaHWM PACTUTENBHBIX U XWBOTHBIX KJIETOK, GAKTEPHIA U BHUPYCOB,
reHeTUYECKUX MAHMMYISAiusax. Peanusauust 3Tux HaydHBIX MPUHLIHK-
OB B NPOU3BOACTBE MoTpeboBaa pa3paboTKKH MPOMBILLIEHHOTO 060-
pYIOBAaHWA M ammapaTrypbl, oTpaboTKM U ONTUMH3AIMKA TEeXHOJOTH-
YeCKHX NpolIeccoB, pa3paboTKU cocoOOB OLEHKKA U KOHTPOJIS Mpo-
OYKIWM Ha BCEX €€ CTaIusX.

CobpeMeHHast 6UoTeXHOJIorHYecKasi POMBbILLIEHHOCTh pacloJiaraer
KPYMHbIMH 3aBOJAMH, OMNBITHO-KOHCTPYKTOPCKUMH YUYPEXIEHUSIMH,
Hay4yHO-UCCNeOBATEIbCKUMU MHCTUTYTaMU. DyHIaMeHTabBHBIMA TIPO-
GeMaMi GMOTEXHOJIOTHU 3aHATHl HayYHO-UCCIIEIOBATEIbCKUE MHCTH-
tytet PAH, PAMH wu psan npukiagHbIX oTpacieBbIX UHCTUTYTOB.

Ha 3aBomax Mukpobuosiornyeckoil (6MOTeXHOMOrMYecKomn) rMpo-
MBHIUTEHHOCTH €XErofHOo MPOU3BOIATCS MWIIHOHBI TOHH KOPMOBO-
ro 6enka, JECATKM TbiCHY TOHH (PEPMEHTOB, AHTUOMOTHKOB, COTHH
JIHAarHOCTUMECKUX U TNMPOoPUIAKTUYECKUX BAKUMHHBIX W UMMYHHBIX
npenapaToB, Habop MPaKTUYECKH BCEX AMMHOKHMCIOT, BUTAMHHOB,
rOPMOHOB, CIIMPTOB, OPraHUYECKHUX KUCIOT W MHOro Apyrow mpo-
aykuuyu. OnHaKo MoTpeGHOCTH OBICTPO PACTYLIErO HAPOLHOIO XO35ii-
cTBa GMOTEXHONOrUS YAOBJIETBOPSAET €LIE JaJ€KO He B MOJHOA Mepe.
Io3ToMy pa3BuTHIO GMOTEXHOJOTMM B HAcTOSILIEEe BpeMS yAEIseTCs
NOCTOSSHHOE BHMMaHWe, X 3Ta OTpacib ObICTPO pa3BUBAETCA.

6.2. KpaTkaa ucropus pa3Butua GuorexHonorum

BuoTtexHosorust Bo3HUKIA B gpeBHocTH (mpumepHo 6000—5000 ner
oo H.3.), KOTAA JIIOAW HaydYMUJUCh BbIIeKaTh Xxjieb, BapuTh MHUBO,
TIPUrOTOBJATH CBIP U BHHO. DTOT MEPBbIH 3Tan Pa3BUTUS OUOTEXHO-
Joruy 6T cyry6o IMIUpUYECKU M NMPOJOJIKAN OCTaBaThCs TAKUM,
HECMOTpPsSI Ha COBEPLUEHCTBOBAHHE TEXHOJOIMYECKHUX IIPOLECCOB U
paciugpeHue chep HCMojp30BaHUS OUOTEXHOJOTMYECKUX MPUEMOB,
BruioTh A0 OTKpeITUs JI.TTactepom B XIX B. mpuponst mpoiecca 6po-
xeHust. C 3TOro MOMEHTa Havyajics BTOpPOil Hay4yHbIH 3Tan Tpamuliu-
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OHHoOIi 6uoTexHONMOrMU. B aTOT NMepuon nonyyeHs! M BblaeneHb ep-
MEHTBl, OTKPBITHI MHOTHE MHKPOOPraHU3MBbI; paspaboTaHbl CIOCOGH
UX BbIpAlLlMBAHUA B MACCOBBIX KOJTMYECTBAX; MOJYYEHBI KYJIbTYPhI XH-
BOTHBIX U PacTUTEJBbHBIX KJIETOK W pa3paboTaHbl CITOCOGBI UCKYCCT-
BEHHOIO UX KYJbTUBUPOBAHUS; B pPe3yJbTaTe U3y4yeHUS (PU3HOIOTUH,
OMOXMMUM U FEHETUKU MHMKPOOHBIX Y XUBOTHBIX KJIETOK TMOJIYYEHbI
MHOIHE TIPOAYKTbI MUKPODOUOJIOTMYECKOro CUHTE3a, HeoOXomMuMbIe ISt
MEIULWHBI, CEJIbCKOro X03sificTBa M MpoMbILUIeHHOCTH. ChopMHpo-
Bajlach BHaYaJie TeXHHYecKasi MUKpOOUOJIOrusi, a 3aTeM OUOTEXHO-
Jorus. OgHaKo MPOMBILUIEHHOE TPOU3BOICTBO CBOJWIOCH B OCHOB-
HOM K MOJIYYEHUIO NMPOAYKTOB HAa OCHOBE NMPUPOMHBIX LUTAMMOB.

Ha cMeHy crapoii TpaIMLIMOHHOI OMOTEXHOJOrHMM MpHIlLIa HO-
Basi GUOTEXHOJIOrUsI, OCHOBaHHAsl Ha MPUMEHEHHH UCKYCCTBEHHO TTO-
JIyYaeMbIX LUTAMMOB — CYIEpNpPOAYUECHTOB, UCMOJb30BAHUH WMMO-
OMIN30BaHHBIX (PEPMEHTOB, MPUMEHEHUM KYJIBTYP XUBOTHBIX U pa-
CTUTENBHBIX KNETOK, LIKPOKOM HUCHOJb30BAHUUA [EHETUYECKOH WH-
XEHEPHUM IS MOTYYEHHST KIETOK-PEKOMOMHAHTOB, MOHOKJIOHATbHBIX
aHTUTEN U APYruX OHONOrMYECKU AaKTMBHLIX BELLECTB.

HoBasi 6HOTEXHOJOTMMS BO3HUKIA, TaKUM 00pa3oM, Ha OCHOBe
OOCTHXEHUI MOJIEKYJNIPHOI OMOJOrMM U MUKPOOMOJIOTUH, ICHETH-
KA ¥ FeHeTHYEeCKON WHXEHEPHH, UMMYHOJOTMHA M XMMHYECKOH Tex-
Hoyorud. OCHOBOI1 ee siBWIach FeHeTH4Yeckass MHXEHEpHUsl, UHIYCT-
pust pekom6uHaHTHRIX JHK.

6.3. MukpoopraHnamsl, KNneTku U Npouecchl,
npumeHseMblie B 6MOTEXHONOIMM

B npupone cyllecTByeT OTPOMHOE YMCJIO MUKPOOpraHu3moB. Bce oHu
crnocoGHbl CUHTE3UPOBATh MPOAYKTH WJIM OCYLUIECTBISTh DPEAKLUH,
KOTOpble MOryT ObITh MOJIE3HbI LISt GuoTexHonornd. OgqHako npax-
THYEcKoe MpuMeHeHue Hauu He 6onee 100 BMIOB MMKpPOOPraHws-
MOB (6akTepuu, rpubnl, JPOXXKH, BUPYCHI, BOMIOPOCIH), TaK KaK OC-
TaJIbHbIE Majlo HU3YYeHBI.

JApOoXXM IHPOKO UCTIONB3YIOT B XjieOoneyeHUH, NUBOBAPEHUH,
BUHOJEJNY, MOJYYEHUH COKOB, KOPMOBOIo 6ejiKa, MUTATENbHbIX cpel
IUTSL BBIpALMBaHKUA GaKTepUi M KYIbTYp XHBOTHBIX kKieTtok. M3 500
WU3BECTHBIX BUIOB JIPOXCKEH MCIMONB3YETCS TONBKO HECKOJIbKO BHIOB —
Saccharomyces cerevisiae, Saccharomyces carlsbergencis,
Saccharomyces uwarum.

Cpeau GakKTepu i 4alle BCEro MpPUMEHSIOT B OMOTEXHOJIOrMU
MpeacTaBuTeNIeil cienyloumx poaoB: Acetobacter, KoTopnie NpeBpa-
ILAIOT 3TaHOJ B YKCYCHYIO KHCJIOTY M YKCYCHYIO KHCJIOTY B yIile-
KHCABIA ras u Bony; Bacillus — nng monyyeHus dpepMeHTOB
(B. subtilis), cpeacts 3amurthel pacteHuit (B. thuringiensis);
Clostridium — mrs cOpaxuBaHusl caxapoB B aLETOH, 3TaHOJ, Oyra-
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HoJ; MosouHokuciable 6akTepuu (Lactobacillus, Leuconostoc,
Streptococcus); nmceBIOMOHAaAbl — HampuMep P. denitrificans — mns
nojyyeHus: putamuHa B,,, Corynebacterium glutamatum — mis no-
JIy4eHUsT aMHHOKHUCJIOT K [p.

I1st monyyeHust pa3HOOO6Pa3HbIX AaHTHOHOTHKOB B GHOTEXHOJOMMH
NPUMEHSIOT aKTHHOMMLETbI (pox Streptomyces), rpubsi Penicillium
chrysogenum, Cephalosporium acremonium wu ap.

MHor1e MHKPOOpPraHu3Mbl — GAaKTEPHUH, HPOXXKH, BUPYChl —
UCHOJb3YIOT B KayecTBe PELMIUEHTOB YYXEPOIHOro reHeTHYecKOro
Marepuana ¢ UeJbio MOMYYeHUs] PEKOMOUHAHTHBIX 1UTAMMOB — MpO-
IOYLIEHTOB GUOTEXHOJOrnYecKoi Mponykuuu. IlonydyeHsr pexoMOGUHAH-
THoie wrammbl E. coli, mpoayuupyiowue HHTEpGhEpPOHbI, WHCYIHH,
ropMoH pocta, aHTureHnol Bupyca CITHMa; mrrammer B. subtilis, BbI-
pabatbiBaiole MHTEPGEPOH; LUTAMMBI IPOXXKEH, NPOLYLUUPYIOLIUX
VHTEPIEHKUH-2, aHTUIEH BUpYyca remnatura B; pekomMOMHAHTHbIE BH-
pycbl OCMOBAaKLIMHbI, CUHTE3UPYIOLIME aHTHIeHbl renatura B, Bupy-
ca OelueHCTBa, KJIEWEBOro sHUE(AIUTa H Jp.

Jlns monyyeHusi BAKUMH M TUATHOCTHYECKMX IMPENapaToB MCIONb-
3yI0T TaKXE€ NaTOreHHbIe MUKPOOpPraHU3MbI (GplolrHoro tuga, Kok-
Jola, JAgpTepuH, CTOIOHSAKA U Jp.).

IlInpokoe npumMeHeHHEe B OGUOTEXHOJOTMH HALIM KYJbTYP bI
XHUBOTHBIX U PAaCTUTENbHBIX KJeTOK. M3BECTHO, YTO CTpoOe-
HHe, du3noIOorus M OMOTEXHOJOTUS XHBOTHBIX M PACTUTENbHBIX
KJIETOK GoJyiee CIOXHBI, YeM OaxkTepHalbHBIX KJIeTOK. M3 KyJIbTyp
KMBOTHBIX U PACTUTENIbHBIX KJIETOK MOXHO H3BJIeYb GOJIee LIMPOKMI
ACCOPTUMEHT CJIOXXHOW M LIEHHOW NMPOAYKUMH, OJHAKO TMPOLECC KY/b-
TUBUPOBAHUAS PACTUTEJILHBIX U XUBOTHBIX KJIETOK 0oJiee TpyIOEMKUH
U Joporocrosiinii. U3 KynbTyp TKaHeil pacTeHMil MOXHO [0JIyYaTh
pa3sHoOoOpa3Hble COEAWHEHHUS], UCHOIb3yEMbIe B MEIMLMHE (aTKajo-
WIBI, MPOTUBOBOCIIAIUTEbHBIE BEILIECTBA, IIPOTHBONIEUKO3HBIE M TIPO-
THBOOIYXOJIEBbIE, NMPOTHBOGAKTEpUATILHbIE, CepHeYyHbie H TTOYEeYHbIE
cpencrsa, (pepMEHTbI, BUTAMUHbBI, ONUATBI H ZIP.), CEJILCKOM XO3fii-
CTBE, XMMHYECKOI W IPYIUX OTPACISAX NMPOMBILLUIEHHOCTH. ZKHBOTHbIE
KJIETKM WMCMOJB3YIOT KakK IS NMOJYYEHUS MPOAYKLIMH, CUHTE3Upye-
MO KJIETKAMM, TaK W I BHIPALMBAHUS B KJIETKAX BUPYCOB C LEJBIO
MOJIy4eHUsT U3 HUX BAKIMH W IHArHOCTUYECKUX Hpenaparos.

TexHoOJOTrXUs NOJy4YyeHUs NPOIYKTOB MHKPOOHOro wiu
KJIEeTOYHOTO CUHTe3a. OCHOBHbIM YCJIOBHEM JUIS YCIELIHOTO
NIPOBEJEHUS TEXHOJIOTHYECKOro Mpoliecca sBisieTcs BhIOOp WM fo-
Jly4eHHE BbICOKOIPOIYKTHBHOIO TIPOMBIILIIEHHOTO LUTaAMMAa-TIPOAY-
LIEHTa K MOAIEPXaHWE ero B aKTUBHOM cOCTOsHKM. M3BecTHO, yTO
Pa3IUYHbIE LUTAMMBI MO KOJWYECTBY M KAYECTBY MPOAYKLIMK TOTO WIn
uHoro BeuiectBa (depmeHra, aHTMOMOTHKA, BUTAMMHA, AMWUHOKMC-
JIOTbI, aHTUI€Ha, aJlKajJiouAa W [p.) MOTYT CYLIECTBEHHO OTIHYAaTh-
csi. EcTecTBEHHO, 4TO OT 3TOr0 B 3HAYUTEJIHHOM Mepe 3aBUCAT KO-
HOMMuecKasi 3¢ GeKTUBHOCTb U aKTUBHOCTh LIEJIEBOrO MPOLYKTA.

95



BToppiM BaXHBIM yclOBUEM SIBJISIETCSI OAGOP TMHMTATENBHBIX CPE,
obecneynBaIOLMX MaKCHMaJIbHOE HAaKOIUIEHHe GMOMAcChi WM 1Lielie-
BOIo NpPOAYKTA; MUATATENbHbIE CPENbl JOKHBI COCTOSTh M3 JELIEBO-
ro, Hee(ULIUTHOIO ¥ JOCTYITHOTO ChIpbsS, MOCKOJIBKY TMPH MPOMBILL-
JIEHHOM KyJbTUBHUPOBAHUU MHUKPOOPraHU3MOB NOTPEOISIOTCS OTpOM-
Hble UX KonuyecTBa. B xpymHoMacuiTabHoM NMpOM3BOACTBE S MPHU-
FOTOBJIEHUSI IHTATEJNbHBIX CPEX CIYXHUT OObIYHO CPABHUTENLHO J€-
1eBoe chipbe (Mejnacca, napadpuHbl HedTH, APOXXKH, YKCycHas
KHCJIOTa, MPUPOAHBIN ras). bonee orpaHuueHHoe NMpUMeEHeHHe, raaB-
HbIM O6pa3oM MpH MOJYYEHHH MEIMLHUHCKHUX IpENnapaToB, HaXOIAT
Ka3euH, npenapaTtbl KPOBH, CPeIbl M3 MACHBIX TMAPOIMU3ATOB.

Jinst BHIpAlLMBAHUSI XUBOTHBIX KJIETOK MPUMEHSIOT MUTATENbHbIE
Cpelbl, UMEIOILME CIOXHbIA cocTaB. OHM KOMIMAHYIOTCS U3 BBICOKO-
Ka4eCTBEHHOIO CPaBHHUTEJIbHO IOPOroro chipbsi (AMHHOKUCIOTHI,
COJM, pocToBbie (akTopbi). B mocnenHee Bpemsi ycmeluHo paspa6a-
THiBAIOTCSl ITUTATENbHBIE CPebl MM KYJNbTYyp KIETOK W3 [MIpOJIH3a-
TOB Ka3eWHa, JpOXXKeil, Msca M KpOBM.

Jl1st mosmyyeHust NPOAYKLHMU B MaKCHMMAIBHBIX KOJMYECTBAX AKTHUB-
HbIJ LITAMM-MPOAYLEHT BHIPALIMBAIOT HA ONTHMAJIBHON THTATENhb-
HOM cpelle B ONTUMAIBHBIX YCIOBUSX KYNTbTHBUPOBAHMS (IIOCEBHAs
no3a, temneparypa, pH, OKHCIHUTENbHO-BOCCTAHOBUTENbHBIN MOTEH-
UMaj, a’pauusi, MaccOOOMeHHbIE XapaKTepUCTHKH, TNMHUTATeJbHbiE U
pOCTOBBIE [1006aBKH, CPOKHM KYJbTUBUPOBaHHSA). BripalluBaHHe Ipo-
BOAAT B (epMeHTaTOpax (KyJIbTHBATOPAX), BMECTHMOCTH KOTOPBIX
MoxeT BapbupoBath oT 2 g go 100—400 M® B 3aBHCHMOCTH OT IO-
TpeOHOCTH B MpoAyKTe. sl MOMYYeHUS KYJIbTYP XHBOTHBIX KJIETOK
obneM ¢epMeHTaTOpOB MOKa He TpeBbilliaeT 3 M®. B HacTosiuiee Bpe-
Msi BUOTEXHOJIOrMyecKasi MpOMBILUIEHHOCTh OCHallleHa ¢depMeHTaTo-
pamMH, MO3BOJSIOIIMMHM BECTH MMPOLIECC B aBTOMAaTHYECKOM peXHMeE
¢ MporpaMMHbIM yrpasieHueM. Ilpouecc KylTbTMBUPOBaHHS BeaeTcs
B ACENMTHYECKUX YCIOBMSIX, YTOOBI MOJTYYUTb YHCTbi€ KYABTYPbI LE-
JIEBBIX MMKPOOPTraHM3MOB MJIM KYJIBTYPBI KJIETOK.

TToMuMoO cycrieH3HOHHOro (r1yGMHHOIO) KyJIETMBHPOBAHUS B ¢ep-
MEHTATOpax MHOIIA MPUMEHSIOT MOBEPXHOCTHOE KYJIBTUBUPOBAaHHE Ha
IUTOTHBIX IMHUTATENbHbIX cpemax (6akTepuH, rpubbBI) WIH B XUIKOM
MOHocJOe (KyJbTYpbl XHMBOTHBIX KJIeTOK). ITocmeaHuii crmocob ocy-
LIECTBASETCS B POJUTEPHBIX (BpalLAOLIMXCS) ycTaHOBKAX.

TlonyyeHHy10 GMOMaccy MMKPOOPraHU3MOB MIJIM KYJIBTYPbI KJIETOK
MIO/IBEPraioT 3areM IepepaboTKe, CYLHOCTh KOTOpPOM OIpenensieTcs
TEXHOJNIOTHEH MOMYyYeHUs LiejeBoro npoaykra. Haubosiee THIOBBIMH
SIBJISIIOTCSL CleyIOIME TPOLIECCHI:

A KOHLIEHTpHpOBaHHe 6GMoMaccel (cermapupoBaHUEM, LEHTPHPYrUpo-
BAHWEM) M IPUTOTOBJIEHUE M3 HEro XHMAKOro (CycleH3WH, mnac-
Thl) HWJIU CYXOrO MPOIYKTA;

A BBICYLIMBaHUE, KOTOpPOE MpOBOAUTCS JHOGHILHBIM CHOCOGOM U3
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3aMOPOXEHHOTO COCTOSIHMSI MJIM TTYTEM paclibUIeHHs! B MOTOKE TEll-
Jioro Bo3znyxa. [Ijisi 3Toro CyILLECTBYIOT clieLMalbHbIe JTHOGUAbBHBIE
afnmapatbl (B TOM 4YMCj€ JIEHTOYHbIE aBTOMAaTHYECKHE CYILIMJIKH
GOJIBILION MOIHOCTH) M PACIBUIMTENbHBIE CYLUIMJIKH, B TOM 4YHC-
Jie 3KOJIOTMYECKH 4YMCThIe, TAK KaK MpOLECC BEIETCH B 3aMKHY-
ToM uukie. [locnenHue MMEIOT GONBLIYIO MOLIHOCTh, OOHAKO He
MO3BOJISIIOT CYLUHUTh T€PMOJIAOMIbHBIE TTPOIAYKTHI;

A cbop ueHTpHudyrarta nocie oTaeeHUS OMOMACCHI M BBIIEJIEHUA M3
HEro LeJIeBOro IMpoAyKTa, HalpUMep aHTUIEHOB, TOKCMHOB, HH-
cyavHa u ap. MHorna npeaBapureibHO MpUGEraloT K Je3UHTerpa-
UMM (pa3pyLlUeHHIO) KJIETOK MeXaHH4YeCKHM CITOCOOOM WM ¢ IMOo-
MOLLBIO yJbTPa3ByKa, OCMOCa, YTOOBbI YBEJIMYUTH BBIXOI LIEJEBO-
ro MpOIyKTa.

B Tex ciyyasix, korga M3 6MoMaccel WIM LeHTpUdyrata (KyJabTy-
pajbHasi XUIKOCTb) HEOOXOMMMO BBIAEIHUTh AKTUBHYIO CYOCTAHLMIO —
BUTaMMH, aMUHOKHUCJIOTY, aHTUIEH, aHTUTENO, (PEpMEHT M Mp., MpH-
MeHAIOT (PU3NYeCKHe WIH (U3UKO-XHUMHYECKHE METOIbl OYMCTKH.
BriGop ux onpenesnsieTcsi CBOMCTBAMUA BBIIEJISIEMOro BellecTBa (MpH-
pona, MoJieKyJisipHasi Macca, JJabWIbHOCTh K BHELUHMM BO3IEHCTBHU-
M, XMMHYECKOe CPOJICTBO U T.n.). U3 ¢pH3HUecKUX METomoB yvalle
BCEro NMPHUMEHSIOT Ha NMEPBUYHBIX CTaAHUSIX CEMapHpoOBaHHUE, LEHTPHU-
¢yrupoBaHue (yneTpaueHTpUdYrupoBaHue), a U3 GUNKO-XUMHUYEC-
KMX — OCaXICHHE HeHTpaJibHbIMH COJISIMM, CIIMPTOM, all€TOHOM, a
TaKXe YIbTpadgHIbTpalMio, XpoMarorpaguio, snekrpodopes. Mero-
[bl BbIAEJEHHUSI U OYMCTKH, KaK MPaBHIO, MHOTOCTyNeH4aTeie. Ync-
TOTY NOJYYa€MOTO NMPOAYKTa XapaKTepU3YIOT HAJUYMEM B HEM IpHU-
Meceil M BBIPAXAIOT KO3(P(OUUMEHTOM OYUCTKHM, KOTOpBIA IMpeacraB-
JIeT OTHOlLU€HHME YHCJIa aKTMBHBIX €IMHULl MPOayKTOB Ha 1 Mr Gen-
Ka WiM a3oTa (TaKk HasbiBaeMasi yleJibHasi aKTMBHOCTb) B OYMILEH-
HOM TIpernapaTe K yAeJbHOH aKTMBHOCTH HCXOAHOro (HEOUMLIEHHO-
ro) MpoAyKTa.

OGhIyHO B IpenapaTax aKTHBHasl cyOCTaHLMs HE Bcerma HaXoIuTcs
B IpEJeJbHO OYMIIEHHOM COCTOSHUM, TTOCKOJIbKY B MPOU3BOACTBEH-
HbIX YCJIOBUSIX NpH NepepaboTke GoJIbLINX OOGBEMOB CHIPbST M Cylle-
CTBYIOLLIMX METONAX OYMCTKM 3TOro JoOUThcs moka He ymaercs. ITo-
3TOMy MMMYHOOUOJIOrHYecKHe MpernapaTbl, MOJy4YeHHbIE KaK Tpaau-
LMOHHBIM METOJIOM, TaK M cIOCOOOM NeHETHYECKO MHXEHEpPHUHU, CO-
OEpXaT, KaK NpaBWwIo, NPUMECH NMUTATEIbHBIX cpell, HA KOTOPBIX BbI-
palMBaJii MUKPOOPTraHM3Mbl, a TaKKe MpOXYKThl MeTabonn3Ma U He-
crneunpuYecKue KOMIIOHEHThI — MPOAYKTHI pacnaga MHUKpoOHO
knerku. K npuMecaM oTHocaTcs GesiKH, MOJHMCaXapUAbl ¥ MX KOMII-
JIEKCBbI, HYKJIEMHOBbBIE KHCJIOTBbI, COJH M IPYrHe HHU3KOMOJIEKYJISp-
Hble BewecTBa. OHM He TONBKO Gecroyie3Hbl ISt TpEernaparoB, HO
MHOrAa BbI3BIBAIOT HEXejaTeabHble MOOGOYHbIE peakUMM OpraHHU3Ma
MpU NMPUMEHEHUH TpenapaTtoB (MECTHbIE peakiiMM, MOBBILLIEHHE TEM-
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nepaTyphl TeNa, aliIepruyeckue MposisiieHus). B npuHumme Heobxo-
IHMO CTPEMMTBCS K ITOJlydEHHUIO TPEnapaToB, COAECPXKALIUX aKTHB-
HYI0 CyOCTaHLIMIO B TIpeJeJIbHO OYMIUEHHOM COCTOSIHHMH.

TMocne monyyeHUs] aKTUBHOM CyOCTaHLIMM M3 HEE KOHCTPYMPYIOT
KOHEYHBII mnpemnapaT. B cooTBeTCTBMM ¢ Ha3HaYeHHEM H CIOCOOOM
IIPUMEHEHHUST OH MOXET ObITh B JKMIKOM MJIM CYXOM COCTOSIHMM (pa-
CTBOp, CyCII€H3Hs, MOpOoILoK) MM B Buie maseil. [Ipemapar Moxer
ObITh IMpegHa3Ha4YeH IJISi HAapY)KHOrO, MMapeHTEPAbHOTO WJIM 3HTeE-
paJIbHOTO, a3pO30JIbBHOr0 MPUMEHEHHUS. B 3aBUCMMOCTH OT 3TOrO Tpe-
Mapar MOXET ObITb CTEPHJIBHBIM M HECTEPHUJIBHBIM.

KoHeyHbll npenapar oObIYHO COHEPXMUT, TOMUMO IpHUMECEH, OT
KOTOpBIX HE YAAJIOCh OCBOOGOAMUTBCH, HeoGXoaMMbIe MOGAaBKMU: KOHCEp-
BaHT (aHTUCENTHK ISl TIONAEPXAHUS CTEPUABHOCTH Mpelapara Hpu
XpaHeHHH), ctabuianzarop (0ObIMHO MHEpPTHbIE GeNKM, aMHHOKHMCIIOTHI
LISl TIOBBILIEHUSI YCTOMYMBOCTU JJaOMJIBHOrO aKTMBHOrO Hayajua MpH
XpaHeHHMH), aKTUBATOphI (Harpumep, aablOBaHThI U UMMYHOMOMIYJIsI-
TOpBl B BakUMHax). B KoHeYHON KoMIO3MLIMK npemnapat dacyetcsi (aM-
nynbl, ¢aakoHbl, TabneTku, Masu), ITUKETUPYETCs, cHabXxaeTcss UH-
CTPYKLIMEH MO MPUMEHEHHIO.

Kaxmast cepus npenapara NpoXOOUT CTAaHIAPTH3ALMIO B COOTBETCTBUM
C TEXHHYECKOM JNOKyMEHTALHUEH (TeXHUYECKME YCIOBHS, TEXHOJNOTUYEC-
KMl peryIaMeHT Ha M3rOTOBJIEHWE) Ha NMpou3BoAcTBe U B [ocymapcTBeH-
HOM MHCTHUTYTE CTAHAAPTU3ALMM W KOHTPOJSI MEAUUMHCKHX GUONIOrH-
yeckux npenaparoB uM. JI. A. TapaceBuya win B DapMakoorHyeckom
KOMMTETE B 3aBUCMMOCTH OT Ha3HA4YeHMsI Mperapara.

6.4. leHeT4Yeckan uHxXeHepuA
U o6nacTb ee NpUMeHeHUA B OuoTexHomoruu

TeHeTHYecKasi MHXEHEPHUS SIBJISIETCS. OCHOBOM 6HoTexHoNOrum. I'eHe-
THYecKass MHXEHEpHsl IO CYLIECTBY CBOIUTCA K T€HETHYECKOM pe-
KOMOMHALIMU, T.e. 0OOMEHY reHaMH MeXOy AByMSI XpOMOCOMaMH, KO-
TOpasi NPUBOAMT K BOSHMKHOBEHHIO KIETOK WJIH OPTaHMU3MOB C JBYMSsI
u 6ojiee HacleACTBEHHBIMM AETEPMUHAHTAMM (F€HAMU), [0 KOTOPhIM
POOMTESIM pasiMyaiMch Mexay coboit. Meron pekoMOMHaLMK 3aKITIO-
4yaercsi B CNEayIOLLEM:

A spenene JIHK u3 pasHeix BUOOB OpraHM3MOB WJIM KIIETOK;

A nonyyeHue rubpuaHeix monekya JHK;

A BBeJlcHHE pPEKOMOMHAHTHBIX (FMOPMIOHBIX) MOJIEKYN B JKUBBHIE
KJIETKH;

A Co3JaHHE YCNOBHUM IJISi BKCIPECCHH U CEKPELMU MPOAYKTOB, KO-
IUPYEMBIX M€HaMH.

I'eHBbl, KOAMpPYIOLIHUE TE WIM MHBIE CTPYKTYDBI, BBIOENSIOTCS (KIO-
HUPYIOTCSI) U3 XPOMOCOM MJIM TLIa3MH[, TPHUENBHO BBILLEIUISIIOTCS

98



M3 3THX TEHETHYECKUX OOpa3OBaHUil C NMOMOLLBI0 (EPMEHTOB PECT-
PHKLIUK MJIM CHHTE3upyloTcsi Xumudecku. HaGop depMmeHToB (M3Be-
cTHO Gonee 500 pectpukras), cnoco6Hbix pe3ars JHK no onpene-
JICHHBIM CBSI3SIM (caifTaM), ABJAETCSI BaXHbIM HHCTPYMEHTOM TIEHeE-
THYeCKOW MHXeHepUM. B mocienHee BpeMsi oGHapyxXeHbl pepMEHTHI,
pacuienisiowme mo onpegeneHHbIM cBsi3aM PHK Hamomobue pect-
pukunu JHK. D11 depmenTsl HazBaHbl pubosumamu. Ux ponb eie
MOKa He BBISICHEHA.

C nmoMouipio XMMHYECKOr0 CHHTE3a MOTYT ObITh MOJyYeHBI CpaB-
HUTENbHO HebosblliMe reHbl. sl aToro BHavame paclundbpoBHIBAIOT
YHMCJIO U TOCJEN0BATENIBHOCTh AMMHOKHUCIIOT B GENKOBOIl MoJEKYJe
BELUECTBA M 0 3TUM JAHHBIM Y3HAIOT OYEPEAHOCTh HYKIIEOTUAOB B
reHe, MOCKOJBKY KaXJIOoH aMHHOKMCIIOTE COOTBETCTBYIOT TPH HYK-
neotuaa (komoH). C noMouIblo CHHTe3aTOpa CO3AI0T XMMHYECKUM My-
TE€M Fe€H, aHATOTMYHBIH MPUPOAHOMY TrEHY.

IMony4yeHHBIN LENEBOH I'eH € MOMOIBIO (GEPMEHTOB JIMra3 ClIM-
BAalOT C APYTMM TEHOM, KOTOpBIif MCIMOJb3yeTcd B KayecTBe BEKTOpa
Ul BCTpauBaHUsi rMOpUIHOro reHa B KJIeTKy. B kauecTBe BekTopa
MOTYT CIYyXHUTb M1a3MuAbl, 6akTepuocdaru, BUpYChl 4eJOBEKa, XH-
BOTHBIX U PacCTCHMH.

KonuyectBo miasmun B GakTepHaIbBHON KIIETKE MOXET KojiebaThest
OT OJHOI A0 HECKOJbKHUX COTEH, TNpHYeM 4YeM OoJblUIME pa3Mephbl
VIMeeT IIa3sMHIa, TeM MeHblle ee Konuil B KieTke. C MOMOIIBIO aM-
ndIMKaLUMKM [EHOB, T. €. YBEJIMYEHHUs YHUC/a KOMMil onpemaeaeHHOro
reHa B KJIETKE, MOXHO Pe€3KO MOBBICHTb MPOM3BOJACTBO KOJIHUPYEMO-
ro BelecTBa KJIETKOH. AMnduukaiMei ynaercsa HoOUThCS MONydeHUs
oo 3000 komuit MiIasMHAHBIX T€HOB Ha KIJIETKY.

Bakrepuodar kak BekTop Mcrnojb3yercsi aHatoruvHo. LleneBoit reH
BCTpanWBaeTcsd B reHOM ¢para, peruIMLMUpPyeTCs BMECT€ C TeHaMM BH-
pyca Npu pasMHOXEHMH Ioceqtero B 6akrepuanpHoit kiuerke. Yauie
BCero Mcnonb3yercst ¢ar nambaa, kotopslit conepxutr JHK, cocro-
Autyio U3 50 Teic. nmap HykineotuaoB. [IpeumyiuectBo dara nambaa ne-
peln niasMUIaMH B TOM, 4TO (haroBblif BEKTOP MO3BOJSAET KIOHHPO-
BaTb Gonbiive ¢pparmMeHTbl uyxepomaHoit JHK.

B cnyvae ucrnonb3oBaHMs B KaY€CTBE BEKTOPOB BHPYCOB YENOBE-
Ka, XWBOTHbIX M PacTeHMii 4yxepoiHbiit reH BcrpauBaloTr B JHK
BUpYyca, H OH pEILUIMLIMpYETCSl BMECTe C Pa3sMHOXEHHEM IOCIEIHEro
B KJeTKe. [IpUMEHSIIOT B KauecTBE BEKTOPA KOCMHIBI, NPEACTABISAIO-
e coboit rubpun miasMuasl ¢ darom. KocMuapr Mcrons3ylorest aist
KJIOHHMpOBaHHUs1 GonblKX (o 45 ThIC. Map HyK/1eoTHAOB) dhparMeH-
ToB IHK aykapuor.

Hns PHK-conepxainx BupycoB mnepegaya reHeTHyeckoit WHop-
MAalMH BO3MOXHA C IMOMOUIBbIO peBepTasbl (0OpaTHOM TpaHCKpMIITa-
3b1), nepegaiowed MHbopmauuio o crpyktype 6Genka or PHK k
HOHK, xoropasi asasierca xomrieMeHtapHoit PHK.

Ha puc.6.1 nokasaHa npuHUMNHATBLHAA CXEMA MOJYYEHHUSI PEKOM-
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QIHK 2

e
TImaamuaa

KneTka ¢ pekoMOHHaHTHOIK
JHK

AHK 1 PectpukTasa

Ilemesoit

0obCTREHHEIE

Pacuiennenyag PekombunanTHag AHK
KIOHUPOBaHHBIA MY XHMUYECKK JIHK 2 (Bextop) (MTasMRrIR C LENEBEIM TEHOM)
CHHTe3NPOBAHHBII LEACBOH ren

Puc.6.1. Tlonyyenue pexomGuHaHTHEIX JJHK M pexoMGHHaHTHBIX 1ITAMMOB
MHKpPOOPTraHU3MOB (cxema).

6uHaHTHbIX MoneKyn JHK u pekombGuuaHTHBIX Gaktepuil. DKcrnpec-
cHpyeMblit reH B Buae pekoMmbuHaHTHoit JHK (mnasMupa, dar, koc-
muga, BupycHass JHK) BctTpamBaeTcsi B OaKTepHaNbHYIO MIM XHU-
BOTHYIO KJIETKY, KOTopas npuobpeTaeT HOBOE CBOWCTBO — cCrnoco0-
HOCTb IMPOAYLIMPOBATh HE CBOWCTBEHHOE 3TOH KJIETKE BelECTBO, KO-
IMpYEMOE 3KCITpeCCUpYeMBIM reHoM. JLIs Nyyliero MpOHUKHOBEHHS
BEKTOpa 4Yepe3 CTeHKY OakTepuil MHorma npuberaroT K BO3XECHCTBUIO
Ha CTeHKY (HarpuMep, XJIOPUIOOM KaJIbLMsI), YTOObI YBEJUYUTH €€
MTPOHU1LIA€MOCTb.

B kayecTBe pelLMITHEHTOB 3KCIIPECCHPYEMOTO Ie¢Ha 4allle BCEro Mc-
noab3ytor E. coli, B. subtilis, nceBgoMoHansr, Apox:xHu, BUpychl. Pe-
LIMTIMEHTA MOAOMPAIOT HE TOJIBKO C YYETOM BO3MOXHOCTH BCTPOMKH
4yXepOQHOro reHa, HO M YPOBHSI BBIPAXEHHOCTH (9KCIpecCHH) CHH-
T€3a BElIECTBa, KOAMPYEMOIrO I€HOM, BO3MOXHOCTH €ro ceKpeluH B
OKpYXaIOllyl0 Cpeay, JIETKOCTH M JOCTYITHOCTH MAaccOBOro Ky/lbTH-
BUpPOBaHMsI, 3KoJIornyeckoit 6ezonacHoctu. HekoTopeie 1taMMbl pe-
KOMOMHAHTHBIX 6akTepUil crOCOOHBI TEpEKTIOYaTh HA CUHTE3 YyXe-
POOHOrO BelleCcTBa, 3KCIMPECCUPYEMOro reHoM, a0 50 % cBoero cuH-
TETHUYECKOTO MoTeHlMana. Takue WTAMMBI — CYMEpPNpPOAYLIEHTHI Lie-
JIEBBIX INPOJYKTOB — YyXe€ IOJIyYeHbI U INpUMEHSIOTcs B OHOTEXHO-
JIOTHYECKOI TPOMBILIJIEHHOCTH; OHU HOCSIT Ha3BaHHE NpPOMBILLIEH-
HBIX WITaMMOB. B KayecTBe nmpuMepa MOXHO ITPUBECTH IUTAMMBI —
CYIepIrpoayLeHThl HHTepdepoHa, UHTepaeilkuHa, Genkos BUY u 1p.

Hekoropbie miTaMMbl MUKPOOPTaHU3MOB XOPOWIO 3KCIPECCHPYIOT
JyXEpOJHblEe IeHbl, HO IUIOXO CEKPETHUPYIOT IPOAYKT B OKpYXalo-
iy cpeny. B Takux ciyyasix mpUXoOUTCsl TIPUMEHATH JE3UHTErPaLUIo
(paspylieHHe) KJIETKH C IIeJIbI0 BBICBODOXIEHHMS M3 HEe CHHTE3M-
POBAaHHOIO TMpPOMLYKTa.
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B HekoTopbIX ciyyasix, HECMOTPSl Ha HAJIM4YHE SKCIIPECCUU U CEK-
PELMH, MPOAYKT HE yhaercsl IMOMYy4UTh, BEpHee cobparhb, M3-3a pas-
pYLIEHUSA B MpOLIECCE CMHTE3a WIU IOCNe HEero MpoTeasaMu U Ipy-
TMMH UHTUOUTOpPaMU. DTO MPEXIE BCEr0 OTHOCUTCS K HMU3KOMOJe-
KYNSPHBIM MENTHAAM.

C uenblo MOBBHIIIEHUS YPOBHS CEKpELMH LEeaeBOro 6enka
MOJNIB3YIOTCS CACAYIOWIUM MPHEMOM: K TeHy lieJieBoro 6einka rnpu-
COCNMHSIOT reH 6€jKa, XOpolUO CEKPETUPYEMOro KJIETKOW pelu-
nueHTta. O6pasywooluuiics B pe3yjbTate Takoil MaHUIYJISALMM XH-
MEpHBIK 6eJI0K, XOpoulo CEKPETHUPYEMBIH KIETKOM, COOMpaoT M
OT HEro OTUICIUISIOT LeneBoi 6eok. BoaMOXHO Takxe K reHy lie-
Jieporo 6enka NpMCOENUHUTh FE€H-UHOMKATOP, T. €. TeH, KOAUPY-
IOUIMI JIErKO y3HaBaeMblit 6€JIOK, B pe3yibTaTe Yero Mojy4aior
XHUMEpHBbIH MHIAMKATOpHBIK Oenok, a U3 Hero — LejeBoil 6enok.
B kayecTBe MHAMKATOpPa MOXHO MCIIOJIb30BaTh, HAlPUMED, Tanak-
TO3Ua3y.

6.5. Buonoruyeckue npenapartbl, NOMYYeHHbIe
MeTOlOM FreHeTUYEeCKON UHXEHepuu

W3 MHoOrMX coTeH npemnaparoB, MOJy4eHHBIX METOMOM TFeHETUYECKOM
MHXEHEPUH, B MPAKTHKY BHEJPEHA TOJBKO 4aCTh. MHTep¢EpPOHbI, UH-
tepneitkuubl, ¢aktop VIII, mHcynuH, ropMoH pocra, TKaHeBbIN aK-
TUBATOp TUIa3MUHOTEHA, BaKLIMHA MMPOTHB rermatuta B, MoHOKIOHAIB-
Hble aHTHTeNa IJISl TIpEAYyNpeXIEeHUs] OTTOpPXEHMsI TMpH Iepecagkax
MOYKH, KUArHOCTHUYECKHE Mpenapathl 1ist Beigsiienuss BUY u gp. 3ro
00CTOATENILCTBO MOXHO OOBLSICHHWTH HECKOJABKMMM TpHYMHaMH. Bo-
MEepBbIX, UIMTENbHOE BpeMsl K 3THM MpernaparaM M peKOMOMHaHT-
HBIM lIITAMMaM MHUKpPOOPraHU3MOB OTHOCHJIMCh HACTOPOXEHHO, OmMa-
CasiCh, YTO MOXET TPOU3OMTH HEYNpaBIsiEMOE PAaCIpOCTPAHEHHE KO-
JIOTHYECKH OMACHBIX PEKOMOMHAHTHBIX MMKpoopraHu3MmoB. OmHako B
Hal¥ JOHY 3TH ONAaceHMs MpaKTHYeCKH CHSTHI. Bo-BTOPBIX, MCMOJIb-
30BaHUE PEKOMOMHAHTHBIX IUTAMMOB IPOAYLICHTOB IpeAyCMaTpHBa-
€T pa3paboTKy COXHBIX TEXHOJOTHYECKHX IPOLIECCOB I10 MONYYEHMIO
M BBIAEJIEHMIO LENEBbIX MponyktoB. Ha pa3paboTky TexHONMOrMM mo-
JlydeHHMs] MpenapaToB METONOM TeHETUYECKONH WMHXEHEPUM, HOKIH-
HUYECKHE U KJIMHUYECKHE MCIBITAHUSI MX OOBIYHO 3aTpayMBaeTcsl 3Ha-
YuTenpHo Gosiblue CPEACTB, yeM Ha MojydyeHHe wrtamMma. B-tpeTbux,
MpH MONYYEHUU IIpeIapaToB METOLOM TE€HETHYECKOH WHXEHEPHH
BCErIa BO3HUKAET BOIpPOC 06 MAEHTHUYHOCTH AKTUBHOM CyOCTaHIHM,
BbIpabaTpiBaeMOil PEKOMOUHAHTHBIM IUTAMMOM-TIDOAYLIEHTOM, TIpH-
PORHOMY BEIUECTBY, T. €. TpeOyeTCs TPOBEAECHHE WCCIEN0BATEbCKHUX
paboT, HampaBNEHHBIX Ha JOKA3aTEJNbCTBO MAEHTHYHOCTH, a TaKXe
MHOTAA pEleHHE JOMONHMUTENBHBIX 33da4 0 NPUIAHHUIO MPOXYKTY
MPUPONHOro XapakTepa.
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MeauunncKue npenapartsl,
pa3pabaTbiBaeMble METOAMH COBpEMeNHOH GHOTEXHOJIOTHH

Tun npenapama

Ilpumenenue

AHTHKOArynsHTel ¥ TpoMbGo-
JIUTHKH

KonoHuecrumynupyolire
takropnl (KCD)

HMMyHOLMTOKHHEI

TopMoHBI
MepMeHTBI
BakuuHb

JdnarHocTHKYMBI

PeuenTopsl

MoHOKNOHaNIbHBIE AaHTHTENA
(He ans aMarHOCTHYECKHX
uenein)

IMpoune

TkaHeBhHIl1 aKTHBaTOp TUIasMHHOreHa, ¢ak-
topsl VIII u IX

ComaromennH C, rpaHynounTtHuit KCOP,
Makpodaranshbiit KCP

WUntepdepoHbl, HHTEpNEHKHHBI, (haKkTop
HEKpo3a onyxojeil, MHENONENTHILI, Tern-
THIBI BHJIOYKOBOH Xe€/€3bl

T'opMOH pocCTa, MHCYIWH, 3PHTPONO3THH

Jlunasel, nporeassi

[Tporus BUY-uHdpekunu, renatura B, ma-
JAPUH M Jp.

IOna soisBnenns BHY-yHdeKUMH, renatvra
B, cudunmuca u ap.

T-4 numdounros (6enok CI-4) u np.

Insa yMMyHoTepanuy onyxonei, Ipeaynpex-
ZIleHUs peakUHWii OTTOpXeHHA

Tpunrodan, Genok A, anp6yMHH, TMoBeleH-

YeCKHE MENnTHibl ¥ Ap.

OnHako MeTon TeHETMYECKON MHXEHEPUH OTHOCHUTCS K YMCIY Mep-
CMEKTUBHENLIUX NMPH TMOJYYEHUH MHOTUX GENKOBBIX OGUOJOTHYECKHUX
BELLECTB, NMPENCTABISIOIIMX LIEHHOCTDh IS MeguUMHEL. B obnactu co-
30aHUA OGMOJOTMYECKU AKTUBHBIX BELUECTB MEIUIIMHCKOrO Ha3Haye-
HUA C MOMOLUBIO METOAA FEHETUYECKON WHXEHEPUM HMCCICHOBAHUS
NMPOJOJIXAIOTCS Ha CIENyIOLEM 3Tane — CO3MAI0TCsl MPEenapaTsl BTO-
poro MokoJieHMsl, T. €. aHAJIOTH NPUPOIHBIX BellecTB, obaagarowmx
6onbuieit 3¢hHeKTUBHOCTBIO NEHCTBUS.

Ilpu onpeseneHMH LENecOo06Pa3HOCTH U 3KOHOMHUYHOCTH METO-
OB [EHETHYECKON WHXCHEPUM WISl TONYYEHHS] MERMLIMHCKUX WIH
IOpYFrMX TpenaparoB IO CPaBHEHHUIO C TPaOZULIMOHHBIMU criocobamu
YYUTBIBAIOTCS. MHOTUE OOCTOATENILCTBA, B INEPBYI0 OYEpENb NOCTYM-
HOCTb 3TOFO METOAA, 3KOHOMHUYHOCTb €ro, KayecTBO [10JIy4aeMoro
npenapara, HOBU3HA, 6€30MacHOCTh NMpoBeaeHHUs] paboT M Hp.

MeTton reHeTHYECKON MHXEHEPUM SIBASETCS €AMHCTBEHHBIM IIpU
NOJYYEHUM MPEnapaToB, €ClIH MPUPONHBI MHUKPOOPTraHW3M WIH XH-
BOTHBIE U PACTUTE/JbHBIE KIETKU HE KYJIBTMBUDYIOTCS B IPOMBILI-
JIeHHBIX ycnoBusix. Hanpumep, Bo3bynutens cudwirca WM Mansipuii-
HBI TUIa3MOIMI MPAaKTHMYECKH HE PACTET HAa MCKYCCTBEHHBIX IMHTa-
TeNbHBIX cpenax. IToaToMy mwisi moay4eHHst AUArHOCTUYECKMX Tpena-
paToB WM BakLMH MPHOETaloT K KIOHUPOBAHMIO MJIM CHHTE3Y re-
HOB MPOTEKTUBHBIX AHTUI€HOB, X BCTPAMBAHHIO B JIETKO KYJIBTHBU-
pyeMble 6aktepuu. Tlpyu BbIpaliMBaHUM 3THX PEKOMOMHAHTHBIX 6ak-

102



TepUN-PELIMIIMEHTOB TMOJIy4aloT HYXHbIE aHTUIeHbl, HAa OCHOBE KO-
TOpBIX CO3AAIOT AMAarHOCTMYECKMIH TmperapaT wiu BakuuHy. Takum
00pa3oM, yxe Npou3BoauTcs BakiuHa npotuB renaruta B. I'en HBs-
aHTMIEHa BHpYCa TEMaTHTa BCTPOEH B JAPOXXKEBYI0 KIETKY; MNpH
BBIpAIIMBAHUU APOXXei obpasyercss HBs-aHTureH, us Kotoporo
FOTOBSIT BakKLIMHY.

MeTon reHeTHYECKON MHXEHEPUM NPeNrIOYTHTE/ILHEE TAKKE B TOM
ciyyae, Korga MUKpOOpraHu3M BBICOKO MAaTOT€HEH M OMaceH IpH
NpoMBbILWIEHHOM Mpou3BoacTBe. Hanpumep, misg nonydeHus: us BUY
IMAarHOCTMYECKMX NMPEernapaToB ¥ BaKLMH IMPEAMOYUTAIOT HE BhIpallH-
BaTb BMpYC B OOJBLIMX KOJMYECTBAaXx, a HEOOXOQMMble AHTUIEHBI
MOJIy4yaloT METOAOM reHeTHuyeckoil nHxeHepuu. K Hacrosiuiemy Bpe-
MEHM NMpaKTH4YecKu Bce ocHoBHBIe aHTHreHBI BUY (p24, gp4l, gpl120
M [Ip.) NMOJIyYEHbl NMYTEM BbIPALUMBAHUS PEKOMOMHAHTHBIX LITAMMOB
E. coli nunu npoxckeit, criocoGHBIX NMpoAYLUHPOBATh 3TH aHTUreHbl.. Ha
OCHOBE DPEKOMOMHAHTHBIX OENKOB YyX€ CO3MaHbl JHAarHOCTHYECKHE
npenapatbl i obHapyxenuss CITH]a.

MeTon reHeTH4yecKOM HMHXEHEpHU HCIONB3YIOT B TOM clydae,
KOrJa MCXOJHOE ChIpbe ISl MOJydeHUs Mpernapara TpPaguLMOHHBIM
criocoboM sBJsieTcsl aeULUMTHBIM WK goporocrosiuiim. Hanpumep,
JIEHKOLIMTApHBbIN o -HHTEpGEPOH MOJAYYaIOT U3 JIEHKOLMTOB JOHOPC-
Koit KpoBM uenoBeka. M3 1 n kpoBu mosyyaioT 2—3 m03bl BBICOKO-
KOHLIEHTpHpoBaHHOTro HHTepdepoHa. Ha Kypc neyeHus: oHKOJIOrHYeC-
Koro 6GojibHOro TpedyloTcsi COTHM 103 npemaparta. CnegoBaresibHO,
MaccoBO€ MPOM3BOACTBO M NpPHUMEHEHHE JeHKOUMTapHOTO HHTEpe-
poHa u3 KpoBHu HepeaibHo. IIpoM3BOACTBO JNEHKOLIUTAPHOTO HMHTEP-
¢epoHa METOIOM TNEHETHYECKOH HHXEHEPUU 3HAYMTENBHO 3KOHOMHY-
Hee U He TpebyeT meduiuuTHOro chipbsi (KpoBu). Ero monydator my-
TeM BbIpalliMBaHUsl peKoMOMHaHTHBIX mwTaMMmoB 6aktepuit (E. coli,
NICEBJOMOHAN), CIIOCOGHBIX MpPOAYLIMPOBaTh MHTEpGEpPOH B pE3Yb-
TaTe BCTpOMKH MM reHa o-HHTepdepoHa. Y3 1 n KyneTypsl pekom-
6MHaHTHBIX 6akTepuit moaydaior 100—150 103 neikoUMTaPHOTO MH-
TepdepoHa ¢ aktiuBHocThio 10¢ ME.

IMonyyeHue NMpUpPOTHOro MHCyJHMHAa — FOpMOHA ISl JICYEHUS OM-
abeta, OCHOBAHHOE Ha HW3BJICYEHUH €ro M3 TOIKEJNYNOYHBIX Xeje3
KpPYIMTHOrO pPOraTtoro CKoTa W CBUHEH, caepXuBaeTcsl JehULIMTOM Chi-
pbsa. KpoMe Toro, ropMoH umeeT XHUBOTHOE mpoucxoxiaeHue. Paspa-
60TaHHbBIf M'EHETHYECKOH MHXEHEPHUEH METOH TMOJYyYEeHHs 4dejoBeyec-
KOro WHCYIMHA MYyTeM BblpalliiBaHUs peKOMOMHAHTHOIO LITAMMa
E. coli pewws npobneMy obecneyeHusi OONBHBIX 3TUM XM3HEHHO BaX-
HbIM mpeniapaToM. Takas xe cuTyauusi HabGjiomaeTcsi M B OTHOLlife-
HHM TODMOHA POCTa Y€JioBeKa, MOJydaeMoro M3 runogusa ymMepumx
Jlofei. 3Toro ropMoHa He XBaTAIO IS JIeYEHUs] KapJHUKOBOCTH, GbI-
CTpEMILEro 3aKUBICHMS paH U T.1. [eHeTHyecKas MHXEHEPHUS pellwia
3Ty npo6nemy: gocratoydo 1000 n KynbTypbl peKOMOMHAHTHOTrO
wramma E. coli, yTo6Bl MonyyuTh KOJHYECTBO TFOPMOHA, JOCTATOY-
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HOE VI JIeYeHUsT KapJIMKOBOCTH, HanpuMep, B Takod GoJblUoi cTpa-
He, kak CIIA.

Bonburyio rpynny “MMyHOLIUTOKHHOB SHIOTEHHOTO MPOUCXOXIE-
HUst (CM. rnaBy 9), urpaloiux GONBLIYIO PONb B PETYALUM HMMY-
HHUTETA, KOOMEpaLMd MUMMYHOKOMIIETEHTHBIX KJIETOK H B CBSI3U C
3TUM HUCIOJB3YEMBIX IS JIeYeOHbIX U MPOGIIAKTUYECKUX LieNei Nnpu
HMMYHoOnEeDHULUTAX, OTYXOJSX, HAPYLUEHUSIX paGOThl HMMMYHHOMI CH-
CTEMBI, MONYYalOT [JIaBHBIM 06pa3zoM METOAOM IeHETHYECKOI MHXKe-
HEPHUH, MOCKOJIBKY 3TOT Meroq 3ddexTunHee TpaauimoHHoro. K um-
MYHOLIMTOKHHAM OTHOCAT HMHTEPAEHKHUHBI (HacuUThIBAIOT 18 pasHo-
sBuaHocreit: UJI-1, UJI-2... HUJI-18), Muenonentuasi, dakropsl poc-
T4, TODMOHBI BHUJIOYKOBOWH Xejne3bl. Bce oHM ABISIOTCA nenTumaMw,
BbIpabaTbiBa€MbIMM HMMYHOKOMITETEHTHBIMH KJIETKAMHM, M obnana-
10T GHONOrHYECKUM [eHCTBMEM, BIMSIOT Ha mnpoaudepaumio, aud-
bepeHLUPOBKY MK (PU3HONOTHYECKYI0O aKTHBHOCTh MMMYyHOKOMIIE-
TEHTHBIX M Apyrux kietok (T- u B-numdouuros, Makpodaros). Um-
MYHOLIMTOKMHBI MOJYYalOT MyTeM KyJIbTHBHPOBAHMUS KIeToK (umdo-
LIUTOB, Makpodaros M Op.) Ha UCKYCCTBEHHBIX MUTATENBHBIX Cpeax.
OnHako mpoliecc STOT CIOXEH, MPOAYKIUUS MMMYyHOLIUTOKMHOB He-
3HaYUTENbHA U HE UMEET MpaKTU4YecKoro 3HauyeHHs. [loaroMy mist mo-
JIyYEHUS] UMMYHOLIUTOKHMHOB MPUMEHSIIOT METOJ FeHeTHYeCKOil WH-
XeHEepUH. YXe co3gaHbl peKOMOMHaHTHBIE wTaMMbl E. coli M apyrue
IUTaMMBI, mpoayuupyoue UHtepaeiikuunl (HUJI-1, 2, 6 u gp.),
cdakTop Hekposza omyxoineit, daktop pocra ¢ubpobnactoB U ap. D10
3HAYMTENIBHO YCKOPHJIO MpoLiecC BHEOPEHUS MMMYHOLIMTOKUHOB B
TIPaKTHUKY.

MeTon reHeTMYeCKO WHXEHEpUH HCIHOJb3YETCS ISl NONyYeHHS
NMPUHLMITHAIBHO HOBBIX MPOAYKTOB M IPENaparoB, He CYyLIECTBYIO-
KX B npupoxe. HanpuMep, TONBKO C NMOMOUIBIO T€HETUYECKONH MH-
KEHEPUH MOXHO [MMOJYYUTh PEeKOMOHHAHTHBIC MOJUBAJNEHTHBIE XH-
Bble BAKLIMHBI, HECYLIHWE AHTHMCEHbl HECKOJBKHX MMKPOOPTaHHU3MOB.
IonyyeH peKOMOMHAHTHBIN LITAMM BUpPYca OCIEHHOH BakKLMHBI, Mpo-
nyuupyioiinit HBs-aHTreH Bupyca rematuta B, GeuieHcTBa, xiellle-
Boro 3HuedanuTta. Takue XHUBble BAKUMHBI HA3bIBAIOT BEKTOPHBIMMU.

MeTon reHeTHYecKoil HHXEHEPHHU IO3BOJSIET TAKXKe 3aMEHMTh
MHOTHM€ METOJbl, OCHOBAHHbIE HA MOJy4€eHHM IPOAYKTOB in vivo, Ha
cnocoObl MoJiydeHHs1 3TUX MPOAYKTOB in vitro. /lo nociaexHero Bpe-
MEHHM JUarHocTUdeckue, jeyebHbie U npoduiakTHIECKHE CHIBOPOT-
K{ TOJYYaJIM U3 KPOBHU MMMYHHU3MPOBAHHBIX Jiolllage WJIM BaKLIM-
HUPOBAHHBIX JIIOAEH-IOHOPOB. B HacTosilllee BpeMs 3TOT JOpOroil W
HEIPOCTON crocob BLITECHSIETCS] TMOPHIOMHOM TEXHHUKOMW IMOJNyYeHHUs
aHTUTeN. DTa TeXHUKA OCHOBaHAa HA MOJYYEHMM KIIETOK-TMOpUIOM
myTeM causiHus B-n1uMdoumToB, B3ATBIX OT MMMYHH3HPOBAHHBIX XH-
BOTHBIX U MHENOMHBIX (pakoBbix) KieTokK. O6pasyiouiascsi rM6pui-
Has KkieTka (rubpuaoma) obnagaeT crioco6HOCTBIO MUEJIOMHOM KJIET-
KM OBICTPO pa3sMHOXAaTbCSl HAa MCKYCCTBEHHBIX MUTATENBHBIX Cpeaax
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W NpooyuMpoBaTh IpH 3TOM aHTHTena (Tak Xe, Kak B-aumdpouur)
K aHTUreHY, UCIOJIb30BAHHOMY I MMMYHM3aLIMU.

I'nbpuaoMsel, NpoayuMpyOUIMe aHTHUTENA, MOTYT BBIPALLMBATHCH B
6onbliyx MaciiTabax B KyJabTHBATOPAaX MM CIELMAJIBHBIX amnmaparax.
IMockoneky oGpasyroliuecs: ru6pUAOMO AHTHUTENA «IIPOM3OIUIM» OT
OHON poloHavyaibHOW wieTku (B-numdoimra), To OHM Ha3bIBAIOT-
Cs1 MOHOKJIOH&JIBHBIMU aHTHUTENAaMH. MOHOKIIOHANbHBIE aHTUTENA WK-
POKO HCHOJB3YIOTCS IUISI CO3NaHMSI THAarHOCTMYECKHMX IpEraparos, a
TaKXe B HEKOTOPbBIX CIY4asix MPUMEHSIOTCS ¢ JieyeGHOM LieIblo (B OH-
KOJIOTHH).

MHorue dapmaxonoruyeckue cpeacrpa 40 CUX MOp MOMYYAIOT ITy-
TEM MepepaboTKH JieKapcTBEHHBIX Tpas. [ljisi aToro HeobXogMMo opra-
HU30BaTh COOp 3TUX TPaB MIM BBIPALIMBATH MX Ha IUIAHTaUMMU. BHo-
TEXHOJIOTHSI M TEHETHYECKAass MHXEHEPHS IO3BOJISIIOT TMOJIyYaTh 3TH Xe
npUpogHble (apMakoNOrMYECKHe BellecTBa IMyTeM BhIpAllMBAHUA B
MPOMBIILIEHHBIX YCIOBHMSIX KYJBTYpP KJIETOK JIEKAPCTBEHHBIX pacTeHHH.
B Hacrosiiiee BpeMsi HanaxeH BBIMYCK TaKHM CHOCOBOM HECATKOB Jie-
KapCTBEHHbBIX CpelCTB, CPEIM HHMX XEHbLIEHb, CTPOGAHTHH M Ip.

Frmasa 7

XUMUOTEPANEBTUYECKUE NPENAPATDI.
AHTUBUOTUKU

7.1. MoHATHE O XMMUOTEPANUKU U aHTUOMOTUKAX

XumHOTEpanus — cneuudHuyeckoe aHTUMHMKpOOHOE, aHTHUIAapa3uTap-
HOE JieyeHue NMpH MOMOIUM XMMHUYECKUX BELIecTB. DTH BelliecTBa oba-
JAIOT BaKHEHUIMM CBONCTBOM — M30MpaTeIbHOCTbIO ACHCTBHUS TTPOTHB
60JIe3HETBOPHBIX MMKPOOPraHW3MOB B YCJIOBUSIX MaKpOOpraHu3Ma.

AHTH6MOTHKH (OT rpey. anti bioS — NpPOTHUB XHU3HH) — XHMHO-
TepaneBTHYECKHE BeLIeCTBa, MpOAyUMpYyeMble MHUKpPOOpraHU3MaMH,
XUBOTHpIMM KIIETKAMM, pPACTEHHUSIMM, a TAKXKE HX TNpPOU3BOAHBIE U
CHHTETHYECKHME MpOLYKThI, KOTOpPbie 00JIaal0T M30KUpaTeibHOM Crlo-
COGHOCTDBIO YTHETaTh M 3aNepXMBATH POCT MUKPOOPraHU3MOB, & TAKKe
NMOJABJSTh PAa3BUTHE 3J10KaYeCTBEHHBIX HOBOOOpa3oBaHMH.

OCHOBOIOJIOXXHUKOM XMMHOTEPAIIMH SBISETCS HEMELUKHUNA XMMMK,
naypear Hobenesckoit npemun I1.Dpnux, KOTOpbI YCTAHOBWI, 4TO
XMMHYECKHE BELIECTBA, ColepXKallMe MbIUIbSAK, FyOUTENIbHO AECTBY-
IOT Ha CrIMPOXeTel M TpUMaHOcOMbI, U mouyuun B 1910 r. nepselit
XHMHOTEpaneBTUYECKHUI npernapaT — canbBapcaH (COENMHEHUE MbI-
WwhsAKa, ybuBawoliee Bo3Oyaurens, HO Ge3BpelHOE IS MUKPOOpra-
HU3Ma).
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B 1935 r. apyroit Hemeukuit xuMuk I'.JloMark oGHapyXw1 cpeau
AHWJIMHOBBIX KpacHTeNeil BELUECTBO — IIPOHTO3MJ, MJIHM KpaCHBIit
CTPEINTOLM/, CIACaBLUINIi SKCIEPUMEHTAIBHBIX XHUBOTHBIX OT CTPEIMTO-
KOKKOBO# HMHGeKLHH, HO He NeHCTBYIOIUI Ha 3TH GakTepuu BHE
opranu3ma. 3a 3to otkpbitHe I'.Jlomark 6bi1 ymocroen Hobenesc-
ko npemuu. Ilo3gHee GbUTO BBISICHEHO, YTO B OPraHU3ME MPOUCXO-
IMT pacfiafg IpoOHTO3MJIa ¢ obpaszoBaHUEeM cynbgaHuNIaMMaa, obna-
Halolero aHTH6akTepralpHOM aKTUBHOCTBIO KakK in vivo, Tak U in
vitro.

MexaHu3M aeficTBus cynbhaHunaMUIOB (CynbGOHAMHMIOB) Ha
MUKPOOPraHu3Mbl 611 OTKpBIT P.ByncoM, yctaHOBUBLIMM, YTO cyib-
dbaHUNaMUIBI SIBISIOTCS CTPYKTYPHBIMH aHaJloraMM IapaaMHUHOOEH-
3oitHoi kucnotbl (ITABK), yyacrByiomieit B 6MocuHTE3E (hoONMEBOi
KHUCJIOTBI, HEOOXOAMMON Iyl XKHU3HelesTeJbHOCTH Gaktepuit. Baxre-
puH, ucrnonb3ys cyabgpanunamun smecto ITABK, morubaior.

NH, NH,
SIS
~ x
COOH SO,NH-
TTABK Cynbdarunamu

IMepBobIit MpUpOAHBIA aHTUOHOTHK GBLT OTKPHIT B 1929 r. aHMIMii-
ckuM Gakrepuonorom A.dnemuHrom. Ilpy U3yYeHUM IUIECHEBOrO IpU-
6a Penicillium notatum, mpemATcTBYIOILEr0 pocTy GaKTepHaTbHOMN
KYNbTYphl, A. ®neMHHT OGHAPYXHJ BELLECTBO, 3aIepXHBAIOLLEE POCT
GakTepuil, 1 Haspajg ero meHMUMWUIMHOM. B 1940 r. T. ®nopu u
O. YeitH monyyunu OYMILEHHBIX MeHUUWINUH. B 1945 r. A. ®nemunr,
I'. ®aopu u D. Yeiin crann HobeneBcKMMH JlaypeaTaMH.

B Hacrosiiiee BpeMsi MMEETCSI OTPOMHOE KOJIMYECTBO XUMHOTEpA-
MEBTUYECKHUX TIPENapaToB, KOTOPBIE MPUMEHSIOTCS JUIS JIeYeHUs 3a-
6oJieBaHMii, BBI3BAHHBIX Pa3TMYHBIMHU MHKPOOpPraHHU3MaMHU.

7.1.1. Knaccugukayus aHmubuomukoe

3a TOT MepHoA, KOTOPLI Mpoluen co BpeMeHH OTKphITHUs I1.9pnu-
xa, 6bUt0 onydeHo Gonee 10 000 pasnMYHBIX aHTHOMOTHUKOB, MO-
3TOMY BaXHoO# Mpo6ieMOoii SBASUIACh CHCTEMATH3ALMA 3THX Ipera-
paTtoB. B Hacrosiiiee BpeMsl CyLLECTBYIOT pPa3lW4yHble KNAaCCU(HUKALMH
aHTUOHMOTHKOB, OJHAKO HM OfHA M3 HUX HE SBIAETCA OOLLEMPHUHSA-
TOH.

B ocHoBy rnaBHON Ki1accupHKALMM aHTUOUOTHKOB ITOJIOXKEHO MX
XUMHYeckoe crpoeHue (Tabn. 7.1).

HauGonee BaXXHBIMU KlaccaMH CUHTETUYECKHX aHTHOUOTHUKOB SB-
JIIIOTCSL XMHOJNIOHBl U ()TOPXHMHOMIOHBI (HAaMpUMep, LIMITPO(IOKCALIMH),
cynbdaHunamMuanl (cynbaniMeTOKCUH), UMHIA30/bl (METPOHHAA30),
HuTpodypaHbl (bypadloHUH, ¢yparuH).
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Ta6nuua 7.1. Kiaccndukauns npHpoIHbIX AHTHOHOTHKOB B 3aBHCHMOCTH
OT XMMHYECKOH CTPYKTYpbI

Knace Ha3paHue kiacca Tpeacraputenu
1 p-Jlaktamnl ITeHuumnauuel, uedanocrnopu-
HBl M Ip.
1 Maxkponuant OPpHUTPOMHLINH, a3MTPOMHLIHH
H Ip.
II AMHHOTTTMKO3HbI CTpenToMHLWH, KAaHAMWLUH,
TeHTAaMHLHH, aMUKALIHH ¥ Jp.
v TeTpaumKIHHBI OKCHTETpaUHKIHH, JOKCHLHMK-
JIHH M 1p.
\Y [MonunenTtuasl IMonuMuKcHHEl, 6auUTpaLUH U
p.
VI Monnenn Hucratun, amdoTtepuumuH B u
Ip.
VIl AH3aMHLIMHL] Pudpamnuumny u ap.
Hononuurenn- JleBOMMLIETHH, JTMHKOMHLIMH,
HBII KJacc rpuseo¢yabBUH U Op.

bonbwasgs yactb aHTHOMOTUKOB HUMEET MPHPOJHOE IPOMCXOXIE-
HHE, H UX OCHOBHBIM IMPOAYLIEHTOM SIBASIIOTCS MHKPOOBI. MuKpoop-
raHHW3Mbl, HaXolIsiIChb B CBO€il eCTeCTBEHHOM cpele oOMTaHUSI — B OC-
HOBHOM B IOYBE, MPOHM3BOAAT AaHTUOMOTHKM B KayecTBE CpEICTBA
Oopsbbl 3a cyliecTBOBaHHE ¢ cebe MOomOOHBIMM.

B 3aBHCHMOCTH OT HCTOYHHKA IMOJYYEHHS Pa3TM4aloT LIEeCTh TPYIIII
aHTHOHOTHKOB:

® aHTHGMOTHKH, MOjy4eHHblE M3 rpuboB, Hampumep poxa Penici-
llium (meHMWUIKHHEI, rpu3eodynbBUH), pora Cephalosporium (ue-
(anocrnopuHbl) U T. I.;

® aHTHOMOTHKHM, MOJNYYEHHbIE U3 AKTHHOMMIIETOB; rpyINa BKIIOYAaeT
okosio 80 % Bcex aHTH6MOTHKOB. Cpeny aKTHHOMMUIIETOB OCHOB-
HOE 3HAYeHHE MMEIOT INpeACTaBUTENH poja Streptomyces, SIBJSI-
IolMec MPONYLEHTAMH CTPENTOMUIIMHA, 3DMUTPOMHULIMHA, JIEBO-
MHLIETHHA, HUCTATHHA M MHOTHX APYTHX aHTHOHOTHKOB;

® aHTUOMOTUKHM, NPOAYLIEHTAMH KOTOPBIX SIBJISIIOTCS cOGCTBEHHO 6aK-
Tepuu. Yalle Bcero ¢ 3Toi LENBIO UCIOAB3YIOT NMpEACTABUTENEH
ponos Bacillus u Pseudomonas. Ilpumepamu aHTHOMOTHKOB HaH-
HOit rpyNIbl SIBJASIIOTCSI MOJMMUKCHHBEL;

® GaluTpalMH;

® aHTHMOMOTHKH XHBOTHOFO IPOMCXOXIEHMS; U3 pbIObEro Xupa ro-
JIY4aIOT 3KTEPHLIHI;

® aHTHOHMOTMKH paCTHTENbHOro NpoucxoxpeHus. K HUM MOXHO oT-
HECTH (PUTOHLMIABI, KOTOpbie BBUIEISIOT JIyK, YECHOK, IpYrHe pa-
cTeHHus. B 4yucTOM Buge OHM He MONY4YEHBI, TaK KaK SIBIASIOTCSA
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4Ype3BbIYAHHO HECTOMKUMH COEAMHEHUSIMH. AHTHMMKPOOHBIM Jeii-
CTBMEM O0JaJalOT MHOI'ME PACTEHMs, HAIIpMMEp POMAllKa, Ilaji-
deit, xaneHmyna;

® CHHTETHYECKHE AHTUOMOTHKH.

7.1.2. Cnocobbl nonyyeHus aHmubuomukoe

CyuectByioT Tpu criocoba nojydyeHuss aHTHGHOTHKOB.

Buonoruvyeckuit cuHTe3. [nd nmojayueHUss aHTUOMOTHKOB
S3THM CNOCOBOM HCIONB3YIOT BHICOKONPONYKTUBHBIE LUITAMMBI MHK-
POOPraHU3MOB U CIELIHANILHBIE ITUTATE/IbHbIE CPEABI, HA KOTOPBIX MX
BBIPAILMBAIOT (CM. m1aBy 6). C IMOMOLLBI0 GHOIOTYECKOTO CHHTE3a I10-
JIYYaloT, HalpUMEpP, NMEeHHLWIUIMH.

XuMuueckuid cuHTtes. Ilocie U3ydeHHs CTPYKTYpbl HEKOTO-
PBIX NPHUPOOHBIX AHTHOMOTHKOB CTANO0 BO3MOXHBIM HX MOJyYeHHE
MyTEM XMMHYECKOro cuHrte3a. OmHUM M3 MepBbIX Mperaparos, IMOJy-
YEeHHBbIX TAKUM MeTonoM, 6bl1 JeBoMuleTHH. KpoMe Toro, ¢ nomo-
LIBI0 3TOr0 METONA CO3NaHbl BCE CHHTETHYECKHE aHTHOMOTHMKH.

KOMOMHUPOBAHHBII METON. DTOT METON IPEACTABISAET CO-
6oif coueTaHWe ABYX MNPEOBIOYUIMX: C MMOMOLIBI0 GUOJOrHYECKOro
CUHTE3a MNOJY4YaloT aHTMOWMOTHK, BBUIEJSIIOT U3 HEro TaKk Ha3blBae-
Moe sapo (Hanpumep, 6-aMMUHONMEHULIM/UIAHOBYIO KMCJIOTY M3 TEHH-
UMUIHHA) U XUMHUYECKUM IyTeM [OGaBASIOT K HEMy pa3iuyHbIe
panuxanbl. AHTHOMOTHKM, MOJyYEHHBIE C MOMOUIBIO 3TOr0 MeTona,
Ha3bIBAIOTCSI NMOJIYyCHHTEeTUYeCKUMHU. Harpumep, nomnycuHTeTH-
YeCKUMM MEeHULUUIMHAMH SIBJISIIOTCS OKCALIMJUIMH, a3JIOLWJUIMH.
LIupoko MCMONB3YIOTCA INOJYCUHTETHYECKHE LiehaNoCIIOPUHBI, TET-
pPaUMKAMHBL U 1p. JTOCTOMHCTBOM IMOJYCUHTETHYECKUX aHTUOUOTHUKOB
SIBJISIETCA YYBCTBUTEJNHHOCTh K HUM YCTOMYMBBIX K NPHUPOXHBIM aH-
THOMOTHKaM MHUKpoopraHuiMoB. Kpome Toro, 3To Haubosee 3KOHO-
MMYECKH BBIFOJHEIA CIIoCcO6 NMPOU3BOACTBA AaHTUOUOTHUKOB: M3 OJHO-
ro NMpUPOAHOro aHTMOMOTHKA, CTOMMOCTH IOJYYEHUS] KOTOPOIO OYEHb
BBICOKA, MOXHO c03AaTh rpuMepHo 100 mosycMHTETHYECKUX Mpena-
paToB C pa3sHbIMM CBOCTBAMM.

7.1.3. Cnekmp u MexaHu3M Oelicmeusi aHmubUOMUuUKoe

ITo cniekTpy IeHCTBUS aHTHOMOTHKHM HENsAT Ha MATh [PYMN B 3aBH-
CHMOCTH OT TOro, Ha Kakue MUKPOOPraHW3Mbl OHH OKa3bIBAIOT BO3-
nedictie. Kpome Toro, cyulecTBylOT NMpPOTHBOOIYXOJEBbIE aHTHGHO-
THUKH, MPOXYLIEHTaAMH KOTODBIX TAaKKE ABJISAIOTCS aKTHHOMHLETHI. Kax-
as U3 3THX [PYII BKJIIOYAET IBE MOArPYIIIbl: aHTUOGUOTHKM IIMPO-
KOro U Y3KOro CrieKrpa IeHCTBMSI.

AHTHGaKTepHalbHble aHTHOBUOTUKU COCTABIAIOT CAMYIO
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MHOTOYUCIIEHHYIO Tpyniy rnpemnaparoB. [Ipeo6iaagaior B Heil aHTUOU-
OTUKU LHUPOKOIo CIeKTpa HEHCTBUS, OKa3blBAIOLIME BJIUSHUE Ha
npencraBuTesieil BceX Tpex OTAeNoB Oaktepuil. K aHTHOHOTHKam
LIMPOKOro crieKTpa HEHCTBUSA OTHOCATCS AMWHOIIMKO3WABI, TETpa-
LUMKIMHBI U Ap. AHTUOUOTHUKHU Y3KOro CIIEKTpa NedcTBUS 3((pEeKTUB-
Hbl B OTHOHIEHWH HeOoJIbLIOro Kpyra OakTepuii, HanpuMep MOJH-
MHUKCUHBI IEHCTBYIOT Ha IpallMJIMKYTHbIE, BAHKOMHLIMH BIMSET Ha
rPaMITOJIOXUTENbHBIE GAKTEPUHU.

B oTaenpHBie rpYNMbl BBIAESIOT MPOTUBOTYGEPKYIE3HbIE, TPOTH-
BOJIENPO3HbIE, NMPOTUBOCU(UIUTUIECKUE IIpenapaThi.

[MpoTHBOorpr6KOBEHIE aHTUOGMOTUKH BKITIOYAIOT 3HAYUTEIIb-
HO MeHslUee yucio npenaparoB. Lllupokum criekTpoM neACTBUS 06-
napaer, HarnpuMep, amborepuuuH B, acddekTHBHBI NpU KaHIuIo-
3ax, 6JacTOMHKO3aX, aclepruuie3ax; B TO Xe BpeMsl HUCTaTHH, nei-
crBylolnMid Ha rpubsl poga Candida, saBnsiercs aHTHGHOTHKOM Y3KO-
ro criektpa neHCTBHUS.

AHTUNPOTO30WHBIE U AHTUBUPYCHBIE AHTUOMOTUKMU Ha-
CUYUTBIBAIOT HEOOJIBLIOE YMUCIO MpEenapaToB.

IIpoTuBoonyxoneBrle aHTUOMOTHUKU MpeEINCTABIEHBI Ipenapa-
TaMmH, o6JaNaOLIMMU LIUTOTOKCUYECKUM HeHdcTBUeM. BoMBUIMHCTBO U3
HUX MPUMEHSIOT NMPU MHOTHX BMIAX ONYXOJIeH, HallpuMep MMTOMM-
uuH C.

AHTUOaKTEpHAIBHOE JeHCTBUE aHTUOMOTHMKOB MOXeET ObITh 6 aK -
TEpULUMAHBIM, T.€. BbI3bIBAIOLIMUM rubenb Gaxkrepuil (Harpumep,
y NEeHULUWUIHHOB, LedanocnopuHoB), U G6aKTepUOCTaTUUYEC-
KMM — 3a4epXUBAIOIIMM POCT U pa3BUTHE GakTepuil (Hampumep, y
TETPaLiUKAUHOB, JieBoMuLieTHHA). [Ipu yBesMyeHHH n03bl GakTEpHO-
CTaTH4YECKHME AHTUOMOTMKM MOIYT TaKXKE BBI3bIBATH I'MOEb 6akTEpUH.
AH&JIOTUYHBIMH TUIIAMU JEUCTBHUSL 00/1a0aI0T MPOTUBOIPUOKOBBIE aH-
THOMOTUKH: DYHTUUHUIHBIM U GYHTMOCTATUYECKUM.

OOBIMHO MpPU TSXKEJbIX 3a00JIeBAHUAX HA3HAYAlOT GaKTEpULMAHbBIE
U (QYHTMUMAHBIE AHTUOUOTHUKMU.

HeiictBMe aHTUOMOTHKOB Ha MMKPOOPraHU3MbI CBSI3aHO C MX CIIO-
coBHOCTBIO MONABISITE T€ WKW WHbIe OMOXUMMYECKUE pEaKLUH, Mpo-
UcxoisMe B MUKpoOHOIi KieTke. B 3aBUCHMOCTH OoT MeXaHMU3Ma Aei-
CTBUSI Pa3IMYAlOT NATH [PYNIN aHTUOUOTHUKOB:

A aHTHOMOTHMKM, HapylIalolMe CHHTE3 KIeTo4HOoM creHKH. K aToit
Tpyrnne oTHOCsTCS, HarnpuMep, B-naakraMel. [Ipenapatel 3toit rpyn-
Mbl XapaKTEpU3YIOTCSI CaMoif BBICOKOH H3OUpPATENBHOCTBIO Heii-
CTBUS: OHM YOMBAIOT GaKTEpUHM U HE OKAa3bIBAIOT BIMSHUSA Ha KIET-
KM MHUKPOOPraHu3Ma, Tak KaK MOCJHEeNHHE HE HUMEIOT [JIABHOIO
KOMIIOHEHTa KJIETOYHOH CTEHKHU OakTepuil — MenTUIOorIMKaHa.
B cBf3M C 9TMM B-JIaKTaMHbIE aHTUOMOTUKU SIBJISIOTCS HauMeHee
TOKCHYHBIMHU [UISI MaKpoopraHHU3Ma;

A aHTUOMOTHMKM, HapyllaloUIHe MOJEKYJASIpPHYIO OpraHu3sa-
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LU0 U CUHTE3 KJAETOYHBIX MeMOpaH. [Ipumepamu rmomob-
HBIX MpENapaToB SIBJISIOTCS IMOJIUMUKCHHBI, TMOJHUEHBDI;

A aHTUOMOTUKM, HaApyHIalOLlMe CHHTE3 6enKa; 3to Haubonee
MHOTOYMCIICEHHAs1 rpynna npenapartoB. [IpeacraBuTeNsiMH 3TOiA
TPYNIbl SBJAAIOTCS aMUHOIJIMKO3WIBI, TETPALMKIUHBI, MaKpOJIH-
Ibl, JJEBOMULIETUH, BBI3bIBAIOLIME HApDYyLUIEHUE CHHTe3a Gejika Ha
pasHbIX YPOBHSIX;

A aHTUOMOTMKM — HUHTUOUTODHl CUHTE3a8 HYKJEHHOBBHIX
kucnoT. Hanpumep, XuHonousl Hapywawot cuHte3s JJHK, pudam-
nuuMH — cuHre3 PHK;

A aHTUOMOTHMKM, NONABIAIOIIME CUHTE3 MYPHUHOB U aMHHOKHCIOT.
K 3Toit rpynmne oTHocsTcs, Hanpumep, CylbghaHHIaMUIbL.

7.1.4. MMob6oyHoe delicmeue aHmMubuomukoae

U3 nonyyeHHbIX ThICSY aHTUOMOTHMKOB B KIMHMUYECKOH IMpaKTHKE
HaxoaaT npuMeHeHue aumb 150—200 npenapatoB. OOBACHSIETCS 3TO
TE€M, YTO MHOIME€ AHTUOUOTUKM, Oymydd 3(p¢PEeKTUBHBIMU AHTHMHK-
POGHBIMU CpeNCTBAMU, OKa3bIBAIOT BhIPaXEHHOE OTPUIIATEBHOE BO3-
NEHCTBUE HA OPraHU3M U MJIs JieyeHUs] GOJIbHBIX HE MOTYT ObITh MC-
Monbp30BaHbl. Jlaxe Te HECKOJbKO HECATKOB YIOTPEGISIEMbIX aHTHOU-
OTMKOB, KaK U BCE JIEKADCTBEHHbIEC IMpernapartel, obganaiT rodoy-
HbIM HEACTBUEM Ha OpPraHMU3M.

Pa3nuyaloT HECKOJBKO PYII OCIOXHEHHH aHTHOHOTHKOTEPAITHH.

Tokcuyeckue peakimu. Tokcuyeckoe NeilcTBUEe aHTHOMOTHKOB 3aBH-
CUT OT CBOKMCTB Npenapara, ero go3bl, croco6a BBEAEHHUS, COCTOSI-
HUs GonbHoro. Cpea OCJOXHEHMII 3TOM TpynIrbl Ha NMEPBOM MECTe
CTOMT TopaxeHue rnedyeHu. ITonoOGHBIM AeiicTBUEM 061aaloT, HAIpH-
Mep, TeTpalUMKIMHBL BTopoe MecTo 3aHMMaIOT aHTUOMOTUKU C He-
(PpOTOKCHYECKUM HEHCTBUEM, HANpUMep aMUHOIJIMKO3WIBL: IMOBPEX-
NeHHEe TeYeHH U TMOoYeK CBSA3aHO C MX 00€3BPEXUBAIOWIECH U BbIACIH-
TeNbHOH (QYHKLIMAMH. AMHHOIJIMKO3UIBl MOTYT TakKe BbI3bIBATh HEO-
OpaTHMoe TMopaxeHHe CIyxoBoro HepBa. JIEBOMMLIETHH MOXET ropa-
3KaTb OpraHbl KPOBETBOpPEHMSI, OH e 00JafaeT 3MOPHUOTOKCUYECKUM
neitcrBueM. lledanocnopunst I1I rokoneHus HapylIalOT CUHTE3 BUTa-
MuHa K, B pesynprate uyero BO3MOXHBI KpoBoredeHHs. Haumenee
TOKCHYEH U3 NMPHUMEHSEMbIX aHTHOMOTUKOB NMEHULIWUIUH, OXHAKO IMpPH
ero JUIMTEJbHOM MCITOJIb30BAHUU BO3MOXHO Mopaxenue ITHC.

s npenynpeXaeHUs TOKCHYECKOro NeiHCTBUS aHTHOMOTHKOB He-
obxonuMMo BLIOMpPaATh Haubolee 6e3BpemHbie IS JAHHOrO 60JBHOro
npenapatsl (He Ha3HayaTh, HalpuMep, He(POTOKCHYHBIE aHTHGHO-
TUKU OOJIbHOMY C MOpaXeHWEeM IMoYeK) U TMOCTOSSHHO CIEeAUTh 32
COCTOSIHHEM OpraHoB, ISl KOTOPHIX aHTUOMOTHMK TOKCHYEH.

Jucono3nl. TIpy Kcrob30BAHUK AHTUGUOTUKOB HIMPOKOrO CreK-
Tpa HEHCTBUA Hapsizy ¢ Bo3OymuTtensiMu 3a6ojieBaHMs, OIS YHHYTO-
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XEHUSA KOTOpBIX UX IMPUMEHSIOT, MOorubaioT M HeKoTopble MpeacTa-
BUTEIM HOPMaIbHOII MMKpPOGIOPBl, YYBCTBUTEJIbHBIE K 3TUM aHTH-
6uotukam. OcBoboxaaeTCsl MECTO IJISi AHTUOMOTHMKOPE3UCTEHTHBIX
MHKDOOPraHH3MOB, KOTOpbl€ HAaYMHAIOT YCHJIEHHO Pa3MHOXAaTbCsl M
MOTYT CTaTh NPUYUHONW BTOPUYHBIX SHIOOTEHHBIX WHGMpEKIHUH, Kak
GakTepUanbHbIX, TaK U rpubkosbix. HanpuMep, y 6oabHoro cradmu-
JIOKOKKOBO# ITHEBMOHMEH B pe3y/ibTaTe aHTUOMOTUKOTEPANTUH MOXET
Pa3sBUThCS LUCTUT, BbI3BaHHBINM E. coli. IIposeieHneM muc6uoza Mo-
XET CTaTh TaKXe KaHIAMIaMHMKO3 (cM. riaBy 14). IlomaBneHue aHTH-
GUOTHKAMH HOPMAJbHON MMKpOGIIOpPHI NMPHUBOIUT K HAPYHWIEHUIO ee
AHTarOHUCTUYECKOW I10 OTHOIUEHUIO K NMaTOTeHHBIM MMKPOOpPraHu3-
MaM GYHKLIMM M MOXET CITOCOOCTBOBaTh Pa3BUTHIO PasNUYHBIX 3a-
oosieBaHuit. HanpuMep, Ucronb3oBaHUEe AHTUOHOTHKOB, IMOMABIAIO-
wux E. coli, menaer opraHusM GoJjiee BOCIIPUMMYMBBIM K IU3EHTeE-
pUH, XoJiepe, IPYrMM KHULIEYHBIM HHbeKIUIM.

IMpenynpeauts pa3BuTHe HUCOMO3a HEBO3MOXHO, HO BITOJIHE pe-
IbHO CBECTU 1O MUHHMMYyMa ero NocjieACTBUs. Bo-IepBbix, MO BO3-
MOXHOCTH CJIeNyeT UCITOJb30BaTh AHTUOMOTUKU Y3KOro CIeKTpa ACii-
CTBUSI; BO-BTODBIX, NMapajUle/IbHO aHTUOAKTepUAIbHBIM aHTHOHOTHKAM
Ha3HayaTh MPOTHBOIPUOKOBBIE Mpenapathl; B-TPETbHUX, IUISI BOCCTa-
HOBJIEHUS HOPMAIBHONH MMKPOQJIOpbl NPUMEHSITh 3YOMOTHKH (CM.
rnasy 9).

Heiicteue Ha umMynuTeT. [IpMMeHeHWe aHTHOMOTHKOB MOXET BbI-
3BaTh ajllepruyeckue peakL WM, BO3HUKHOBEHHUE KOTOpBIX 3a-
BHCHUT OT CBOMCTB INpenaparta (HauboJiee CHIBHBIMH ajlIepreHaMu siB-
NAI0TCA MMEHUUWUIMH ¥ edaliocropuHbI), crocoba BBENEHUS U MH-
IUABUIYAIBHOM YYBCTBUTEJNBHOCTH 60JIbHOro. AJIEprUYecKHe peakLiuu
Habmogaorea B 10 % ciayyaeB. Moryt MOsIBUThCSL ChlMb, 3ylm, Kpa-
nuBHuUa M 1p. O4YeHb pegKO BO3HMKAET TAKOE TSXKEJIOE OCJIOXHE-
HME, KaK aHadpulakKTUYecKMi wok (cM. rmasy 9). Jlaa npe-
OYMpeXNEHHUs 3TUX peakUHUid aHTUOMOTUKM HEOOXOIMMO Ha3HayaTb
C YYETOM WHIMBMAYAIBHOW YyBCTBUTEJNBHOCTH GoJjibHOro npu o64-
3aTeIbHOM TILATeIbHOM HaOJofeHWH 3a OOJbHBIM IOCHE BBEOEHMS
aHTUOMOTHKOB. [IpH NOABIEHHH AIEPTUYECKUX peaKUUi aHTHOHO-
THK OTMEHSIOT.

HWmmynonenpeccuBHoe aeiicteue. HarpuMep, J1€eBOMULETHH TMOAAB-
JIIET aHTUTEeNI006Pa30BaHKE, TETPALMKINH yrHeTaeT ¢arouutos. B roc-
JIEAHUE TOABl NP OMNEpalKUsX Mo NepecaiKe OpraHoB M TKaHEH OYeHb
LIMPOKO TMPUMEHSIOT LUMKIOCIOPHH, TIPENSITCTBYIOUIMI UX OTTOpXe-
HUIO. DTOT MpenapaT ObUT MoJydyeH KakK NPOTHBOrPUOKOBBI aHTH-
6UOTHUK, HO €ro UMMYHOIENPECCUBHOE AeCTBUE Ha T-CHMCTEMy 3Ha-
YUTEJIbHO MMPEB30OLLIO €r0 aHTUMUKPOOHBIE CBoiicTBa. MHOrMe aHTH-
OHOTUKHU OKa3bIBAIOT OTPULIATEJIPHOE BIMSIHUE HA Pa3IMMHbIE 3BEHBS
UMMYHHOH CHUCTEMBbI, YTO BBI3BIBAET HEOOXONMMOCTb Ha3HA4aTh MX
OYEHb OCTOPOXHO.

KpoMe HerocpeacTBeHHOro JeHCTBUS HA UMMYHHYIO CHCTEMY, aH-
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TMOMOTUKU TNpU GOPMUPOBAHMM HMMMYHHUTETAa MOTYT SIBUTBCS MpH-
YMHON HEXOCTATOYHOro aHTMIEHHOTO BO3NEHCTBMS MMUKDPOOPraHU3MOB:
B pe3yJbTare NPUMEHEHUs aHTUOMOTUKOB MHUKpPOOPraHWM3MBI TMOrH-
GaloT npexie, 4eM YCMEBAIOT BBITOJHUTD CBOIO @HTHIEHHYIO (pyHK-
uuio. Benencreue atoro He BbIpabGaThIBAETCS IMOJHOLIEHHBIA MMMy-
HUTET, YTO NPUBOAMUT K MNepexony 3aboseBaHUS B XPOHMYECKYIO
¢opMy, BO3IHMKHOBEHHUIO peuHpeKUUd U peuunuBoB. ITomo6HbIi
apdexT HabmomaeTcs Npu ckapaaTuHe, OpIOIHOM TU(E U APYruUx
3a6o0/ieBaHUAX.

Ilns npopuaakTHKH HaHHOTO OCJOXHEHMS MOXHO HCIOJIb30BATh
UMMYHOaHTUOMOTHKOTEPANUIO (COYyeTaHHOe TIPUMeHeHUe aHTUOUOTH-
Ka U COOTBETCTBYIOLIEH BakIMHBI). B pesyasrare meiicTBus aHTUOHO-
TUKa norubator Bo3bynuTenu 3aboneBaHus), neiCTBUE BAKLMHBE MPHU-
BOIUT K (POPMHPOBAHMIO MMMYyHMTETA.

HeiicTBHe aHTHOMOTHKOB Ha MHKpoopraHm3mbl. IToMuMo HeGiaro-
MpUATHOro NMoGoyHoOro BIMSIHUA Ha MakpOOpraHM3M, aHTUOMOTHKH
MOTYT BbI3bIBATh HeEXeJaTeNbHble IUIS 4YelloBeKa M3MEHEHHS CaMHUX
MUKpPOOPraHH3MOB.,

Bo-nepBbiX, Yy MHUKPOOPraHH3MOB MOTYT H3MEHSAThCS MOpgoJio-
ruyeckue, OMoXMMUYeckue U pyrue ceoicrea. Hampumep, ciencTsu-
eM aHTHOUoTHKoTepanuu Moxer ObiTh oOpasoBaHue L-¢dopM Gakre-
puit. MUKpoopraHu3Mbl ¢ U3MEHEHHBIMM CBOMCTBAMMW TpPYIHO pac-
NO3HaBaTh, M, CJENOBATEJNbHO, CJIOXHO MOCTaBUTh AMArHo3 GoJibHO-
MY, ¥ KOTOpOro OHW OOHapyXeHsI.

Bo-BrophIX, NMpHu JieueHUU aHTUOMOoTHKaMH y Oakrepuili ¢opMu-
pyercsi npuobpeTreHHass aHTUOMOTUKOYCTOWYUBOCTh (pe-
3UCTEHTHOCTb). BpoxaeHHasi, WIM BHIOOBAasl, YCTOMYUBOCTh MpHUCYILA
OakTepHsaM OT poXIeHUS U ofycloBleHA TAKCOHOMUYECKUMH CBOIA-
ctBaMM Buaa. Hanpumep, NEHULUWUIMH He AecTBYyeT Ha MHKOILIA3-
Mbl, TaK KaK Y HHUX HET MMeNTHAOIIMKAHa — MMIUEHH, Ha KOTOpYIO
3TOT aHTHOWMOTHK Bauser. Korma y NMomyjasaiMM MHKpPOOPraHM3MOB
MOABNSAIOTCA 0co0M, KOTopble YCTOHYMBHI K Oojiee BBICOKOH KOHIIEH-
TpauuMHd aHTUOMOTMKA, YeM OCTaJibHbIe, TO ToBOPAT O (hopMHUpOBa-
HUH TNpUOOpeTEHHOI YCcToWuyMBOCTH. B HEKOTOpBIX clyyasix cpexu
GakTepuii o0OpasyloTcss aHTUOMOTHKO3aBUCUMBIE (OPMBL.

AHTHOHOTUKOYCTOHYMBBIE OaKTEpUM MOSIBISAIOTCA BHE 3aBUCHMO-
CTH OT INpPUMEHEHUA NAHHOTO AHTUOMOTHKA; BO3MOXHO CYILECTBO-
BaHUE AHTUOMOTUKOPE3UCTEHTHBIX ocoleil K TeM ripernaparaM, Ko-
Tophle elle He co3naHbl. Mcronb3oBaHHe HOBOro aHTMOUOTHKA IpU-
BOOUT K TMOeaH aHTUOMOTUKOWYBCTBUTENIBHBIX W paclpOCTPaHEHHUIO
aHTUOHOTHKOYCTOIYMBBIX OakTepuii, T. . aHTUOMOTUK MUIrpaeT poib ce-
JleKTUBHOro ¢akTopa. OObiyHO yXe yepe3 1—3 ropma rociie coamaHus
Y NPUMEHEHUS HOBOIO MpernapaTa MOSBISIOTCS YCTOHYMBBIE K HEMY
6akrepun, a yepe3 10—20 ser popmupyeTca NMoHas PE3UCTEHTHOCTb.
Hetr HU opHoro aHTMOMOTHKA, K KOTOPOMY He BO3HMKaIM Obl yc-
TOHYUBBIE (POPMBI.
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IMpobreMy rpuo6peTeHHON YCTOMYHBOCTH MOXHO paccMaTPUBAaTh
C IIBYX CTOPOH: reHeTHMYeckod U OMOXMMUYeCKOM.

FeHeTHYyecKHe acneKThl MPUOOBPETEHHOH YCTOHYMBO-
cTH . BosHKMKHOBeHME aHTHOMOTHKOPE3UCTEHTHOCTH MOXET GBbITh CBS-
33HO C M3MEHeHUSIMM B caMoil GaKTepUaIbHOH XpoMoOcOoMe, BO3HH-
KalOLUIMMU B pe3yibTaTe Myrauuid. Takod BUA YCTOMYMBOCTH Ha3bl-
BaeTcsI XpPOMOCOMHOW ycTOHYUBOCTHI0. OGBIYHO B pe3yibTa-
Te MyTalUMU y GakTepuil BO3HUKAET PE3UCTEHTHOCTb K ONHOMY aH-
THO6MOTHKY. [lepenaBaThcsl XpOMOCOMHAsi YCTOHYMBOCTb MOXET IpU
BCeX BUOAaX reHeTMYeCKoro obMeHa.

Kpome TOro, BO3MOXHO (POPMHMPOBAHHE BHEXPOMOCOMHOMU
YyCTOMYMBOCTH, YTO HABJIONAETCA 3HAYMTEJbHO yaue. BHexpoMo-
COMHasl pe3UCTEeHTHOCTh CBfI3aHa ¢ HAIW4YMeM R-rmasmMungbl — dak-
TOpa MHOXECTBEHHO} JIeKapCTBEHHO! pe3UCTEHTHOCTH. R-riazmuna
HeceT cpa3y HEeCKOJBbKO [eHOB, OTBETCTBEHHBIX 33 YCTOWYHMBOCTb K
HEeCKOJIbKMM aHTHMOHOTHKaM. BakTrepHaibpHast KIIeTKA MOXET HUMETh He-
CKOJIbKO pa3Hbix R-rwiasmuz, yto o6ycioBnUBaeT BOZHUKHOBEHME IO-
JIMPE3UCTEeHTHBIX IITAMMOB. R-riasMuabl MOTYT NnepenaBsaThesl OT 6ak-
TepUU K OaKTepUU C TMOMOILbIO KOHBIOrallMM WJIM TPAaHCAYKLUH,
BO3MOXHAa M MeXBHOOBas lepenaya BHEXPOMOCOMHOM YCTOHYMBOC-
TH. Onpelie/IeHHYIO pojib B BO3HUKHOBEHUM BHEXPOMOCOMHOM yCTOM-
YUBOCTH HIPAIOT TPAHCIIO3OHHBI.

CyuiecTBYIOT TPU YCJIOBUS, IPU KOTOPBIX aHTUGMOTHUK MOXET OKa-
3aTh GaKTepULUIHOE WU OaKTepUOCTaTUYECKOE NEMCTBUE HA MHK-
POBHYIO KIIETKY:

® aHTUOGMOTHK JIOJIXEH NPOHUKHYTh B KIETKY;

® aHTUOGMOTUK KOJKEH BCTYNUTh BO B3aMMOACHCTBHE C TaK HAa3bl-
BaeMoOif MUIUEHBIO, T. e&. CTPYKTYpOii, KOTOpasi BBHIMOJHSET BaX-
HYIO I XHU3HeIesTeIbHOCTU Gaktepuil (yHKLMIO (HarmpuMep,
6akrepuanbHoit pubocomoit, IHK u np.) ¥ nmomaBUTh 3Ty QyHK-
LHIO,

® aHTHOMOTHUK [IOJXEH NPH 3TOM COXPAHUTb CBOIO CTPYKTYDY.

Ecld ODHO M3 3THUX YCJIIOBHUil He BBHIMOJHsIETCS, 6aKTepusl NpHO6-
peTaeT YCTOMYUBOCTb.

Mpu nepenaue reHeTMYECKoit MH(pOpPMAaLMU KJieTKa NpHoGpeTaeT
reHbl, OTBETCTBEHHBbIe 32 CHHTe3 TeX WJM WHBIX (EPMEHTOB, B pe-
3yJbTaTe B KJIeTKe MMPOMCXOAUT M3MeHeHHe OOBIYHBIX GUoxMmHuyec-
KMX peakUdit M HapylUaloTCS YCJIOBMsI, HEODXOMUMble [UIsl JEHCTBUS
aHTUOUOTHKA.

BruoxuMuuyeckue MeXaHU3MBl MPUOOPETEHHOR yCTOM-
YUBOCTH. Bo-nepBbIX, MOXET U3MEHSThCS MPOHULIAEMOCTb KIIETOY-
HbIX MeMOpaH Wi aHTMO6UOTHKA, KaK 3To HabyofaeTcs, HalpuMep,
P BO3HUKHOBEHWM PE3MCTEHTHOCTH 6akTepuil K TeTpalMKIUHY. Bo-
BTOPBIX, NMPOUCXOOAT U3MEHeHus MHUINeHU. Tak, ycToHYMBOCTH K
CTPENTOMHLMHY BO3HMKAET BCIEACTBUE U3MEHEHUs pUOOCOMATbHO-
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ro 6ejKa, K KOTOPOMY OOBIYHO IPUCOEHUHSIETCS CTPENTOMMLIMH. B
TOM W JIpPYroMm ciyyae ¢(OpMMPOBAHME PE3UCTEHTHOCTH CBSI3AHO C
nepesayeil MapKepoB, HaXONSIIUMXCSI B GAKTEPUAJIBHONW XpPOMOCOME.

OnHAKO OCHOBHOU GMOXMMHYECKMH MEXaHU3M BO3HMKHOBEHMS
AHTUOMOTUKOPE3UCTEHTHOCTH — TOsABIEHUE (PEpPMEHTOB, INpeBpalla-
IOLUX AKTUBHYIO opMy aHTUOMOTHKA B HEAKTUBHYIO. B pesynbrare
UX IeHCTBUS MOXET INMPOUCXOIUTh, Harpumep, ¢ochopuiupoBaHre
CTpeNTOMMLIMHA WJIM alleTUJIMpOBAaHUE JieBOMULeTHHA. Ho camyio
BaXHYIO poJib B Ipoliecce obpa30oBaHUsI YCTOMYMUBOCTU MUrpaloT Merl-
TUAA3bl — ¢hepMEHTBI, BbI3BIBAIOLLME T'HAPOIU3 AaHTUOMOTUKOB. K HUM
OTHOCSITCSI, HalpHUMep, P-J1aKTaMa3bl, KOTOPbI€ pa3pylUAlOT P-JIaK-
TaMHoe KoJiblio. Tak, no 98 % craduioKoKKoB 06pa3yloT OIHY M3
B-1aKTamMa3 — MeHULWUIMHA3Y U TO3TOMY OOJIafaloT YCTOHYMBOC-
ThIO K MNeHULWUIMHY. OOpa3oBaHHe 3TUX (EPMEHTOB CBS3AHO C
R-nmnasMuaamMu M TpaHCMO30HAMM.

IMpobrema  aHTHOMOTUKOYCTOMYMBOCTH, OCOBEHHO IpobieMa
R-nnasmun, ypesBbiyaitHo BaxHa. Ee penieHWe GyneT onpenessaTb BO3-
MOXHOCTb MCITOJIb30BAHUSI AHTUOGMOTUKOB B OYyAYILEM.

TpenynpenuTs pasBUTHE aHTHOMOTUKOPE3UCTEHTHOCTH HEJIb3S, Of-
HAKO HEOOXOAUMO MPUIEPXHUBATHCSI HEKOTOPBIX MpPaBWJ, YTOObI 3Ty
npoGieMy He ycyryoJsiTb: NMPUMEHATb AHTUOMOTUKH CTpOro Io Io-
Ka3aHUSIM, OCTOPOXHO HCIIOJB30BaTh MX C NMpodHIaKTUYECKOH Lie-
nblo; yepe3d 10—15 nHeit aHTUGMOTUKOTEPAIIMM C YYETOM TOrO, YTO
Yy MMKPOOPraHU3MOB OGBIYHO CYILECTBYET [EPEKPECTHAsH YCTONYHBOCTh
K aHTUOMOTHKAM OIHOM rpyIIbl, MPOU3BOAMTL CMEHY AHTUOHMOTHKA
OIHOH rpynmbl Ha AHTUOMOTUK IPYroi TIpyMIbl; MO BO3MOXHOCTH
HCITOJIb30BaTh AHTUOGHOTUKM Y3KOro CIEeKTpa ACHCTBUS; yepe3 ollpe-
IieJIEeHHOe BpeMs TMPOU3BOAUTh CMEHY AHTMOMOTHKA HE TOJBKO B
oTHeJeHUH, OGOJIbHHLIE, HO U perdoHe; OrpaHUYEHHO IPUMEHSATH
AHTUOMOTUKHU B BETEpUHAPHH.

B ToMm ciyuae, ecii 6akTepuU BbIpabaThIBAIOT f3-JIaKTaMa3y, MOXHO
YCTpaHUTh ee IeHCTBUE, NPUMEHSISE MHTUOUTOPBI B-/1aKTaMa3 — CYJib-
6aKkTaM, Ta300aKTaM, KJIaBYJaHOBYIO KHCJIOTY.

Eule ooHUM OTpULATENbHBIM 3¢h¢peKTOM aHTUOUOTUKOTEPAIIMH SB-
JisleTCSI MHAKTHBAlUMs NPYIMX JieKapcTBeHHbIX mpemapatos. Hanpumep,
3PUTPOMHULIMH CTUMYJIUPYET BbIPaOOTKY (PEpPMEHTOB MEYEHH, KOTO-
pbl€ pa3pylialdT MHOrME JIEKApCTBa.

7.1.5. MpuHyune! payuoHanesHOl aHmMubuomuxkomepanuu

Mukpobuosoriyeckuid MNPUHUUN. AHTUOMOTHUKH cleldyeT
MPUMEHATh TOJILKO IO NOKa3aHUsM, Koraa 3aboseBaHME BbI3BAHO
MHUKpPOOPTraHW3MaMH, B OTHOLIEHHWH KOTOPBIX CYILECTBYIOT 3(¢EeKTHB-
Hble npenapatel. s ux nogbopa HeoOGXoOMMO IO HAa3HAaYeHUH
JIe4YeHUs B3ATh Y 60JbHOro MaTtepuasi IS UCCIENOBAHWUS, BblIe-
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JIUTh YUCTYIO KYJIBTYpY BO3GYOUTENE U OINpPENeSUTh €ro YyBCTBUTENb-
HOCTb K aHTHOMOTHKAM.

YyBCTBUTENBHOCT K aHTUOMOTHKAM, MJIM AHTUOMOTUKOrpamMy,
ONPpEHEJISIIOT C MOMOLLUBIO METONOB pa3BefeHUSI U AUPGY3UH (K HUM
OTHOCUTCS MeTol GyMaxKHbiX OUCKOB). MeTompbl pa3BefeHUs SIBISIOT-
cs1 6oJiee YYBCTBMTEJNBHBIMM: C MX MOMOUIBIO BBIACHSIIOT, KaKoOil aH-
TUOMOTUK 3¢eKTUBEH O OTHOLIEHHIO K JaHHOMY MMKPOOpraHu3-
MY, U ONpeAessiioT ero Heo6XoAMMOE KOJHYECTBO -~ MHHUMAJIBHYIO
noaasistiowtyo KoHueHTpauuio (MIITK).

Q®apmakosordyeckuit npuHuun. IIpu HA3HAYEHUU AHTH-
6MOTHKA HEOBXOOUMO ONpeleSUTh MpPaBIIBHYIO NO3UPOBKY Iperapa-
T4, HeobXxoquMble WHTEPBAIBl MEXAY BBEAEHHEM JIEKAPCTBEHHOTrO
CPEACTBa, IMPOAOJIKUTEIbHOCTh AHTUOMOTUKOTEPANIMK, METOMNbI BBE-
nenmsi. Crnenyer 3HaTe $hapMaKOKMHETHKY Ipernapara, BO3MOXHOCTH
COYETAHUS PAITUYHBIX JIEKAPCTBEHHBIX CPEACTB.

Kak npasuwio, neyeHue MHGEKIMOHHBIX Goye3Hell MPOU3BOAUTCS
C ITOMOLIbIO OXHOro aHTUOHOTHKA (MOHOaHTHOMOoTHKOTEepamnus). Ilpu
3aD0JIEBAHUAX C JUTUTENIBHBIM TeyeHHeM (ITONOCTPbIi CEMTUYECKUI 3H-
DOKapIOUT, TyOepKyae3 W Ip.) Ut npenynpexneHus ¢bopMupoBaHus
AHTUOMOTHKOPE3UCTEHTHOCTH NMPHUMEHSIOT KOMOMHUPOBAHHYIO AHTH-
GMOTHUKOTEpAITHIO.

Knunuuyeckuit npuHuun. IIpu HasHaAYEHUM AHTUOGHOTUKOB
YYMTBIBAIOT obliee cocTOssHHE OGONbHBIX, BO3pacT, IOJ, COCTOSIHHE
UMMYHHOH CUCTEMBI, CONMYTCTBYIOLLME 3aboyieBaHUs, Hanuyue Gepe-
MEHHOCTH.

OnuaeMuonoruyeck it npuHuun. IIpu nogbope aHTUOH-
OTHKa HeoOXOAMMO 3HaTh, K KAKMM aHTHOMOTHMKAM YCTOWYMBBI MMK-
pOOpraHu3Mbl B cpelle, OKpyxaloileit OosbHoro (otaeneHue, GoJb-
HMLA, reorpaguyeckuii peroH). PacrnipocTpaHeHHOCTb YCTORYMBOC-
TH K JaHHOMY aHTUOMOTHKY HE OcTaeTcsl NMOCTOSHHON, a U3MEHseT-
cs B 3aBUCUMOCTH OT TOro, HackoOJIbKO IIUPOKO HUCIOJb3YyeTCs aH-
THUOUOTHK.

®apmaueBTuuyeckuit npuHuun. HeobxoguMo y4yuThIBaTh
CPOK TOIHOCTH U YCIOBMSI XpaHeHHUs Tperapata, Tak Kak MpHU €ro
IUTUTENIBHOM M HENMpaBUJIBHOM XpaHEHUU oOpa3yloTcsi TOKCHYHBIE
MPOOYKTH! JAerpagaliiu.



frmaesa 8

YYEHUE OB UHODEKLIUU

8.1. Xapakrepuctuka nHtpekLUMOHHOro npouecca

ITox HazBaHWEeM «MHGEKIYsI» MOAPA3YMEBAIOT [TPOHUKHOBEHUE MMK-
poOpraHy3Ma B MAakpOOPraHU3M M €ro Pa3sMHOXEHWE B HEM, B pe-
3yJbTATE 4YEro BO3HUKAET MH(EKLMOHHBIN MpolecC, KOTOPHI B 3a-
BUCHMOCTUA OT CBOMCTB BO3OymuTesnsi U opMbl €ro B3aUMOIEHCTBUS
C MAakpoOpraHU3MOM MOXET UMETb pa3lIUYHbIe NMPOSIBIECHMS: OT bec-
CHMITTOMHOTO HOCHUTENIbCTBA OO TSXeNeHInuX ¢opM UHQEKLUOHHO-
ro 3abojeBaHUs ¢ JeTalbHbIM ucXonoM. Haubosee BripaxeHHas
dopMa MHPEKUHOHHOrO mnpoLecca Ha3biBaeTcsi UHGPEKLMOHHOM
60JIe3HBI0, UISI KOTOPOIl XapakTepHO HAIMYUE OIpPENEIEHHOro BO3-
6ynuressi, UHKYOALIMOHHOIO MepUoaa, creliMpUYHbIX ISt JAHHOH 60-
JIE3HH CHMIITOMOB M UMMYHHOro orpera. HaispaHue 60Jie3HU O6BIU-
HO BKJTIOYaeT Ha3BaHue BO3GYaMTens (BWH, POX WJIM CEMENCTBO) C
nob6aBneHueM cybdukcoB -03, -e3 wiM -a3. Hanpumep, caibMoHe-
Jla — caJbMOHENE3, pUKKETCUSI — PUKKETCHO03, amMeba — amebuas.

B pesynbrate MH(EeKLUWH, T.€. MPOHUKHOBEHUS MATOTEHHOTO MHK-
pOOpPraHu3Ma B MAKPOOPraHW3M, pasMHOXEHHS B HEM, BBICBOGOX-
OeHUs1 npoaykroB MertabonusMa (¢QpepMeHThI, TOKCUHBI) W JeicTBUs
MX HAa MaKpoOpraHW3M HapyLIaloTC HOPMaJIbHble (PU3HOJOTMYECKUE
rpoLecchl, MOCTOSTHCTBO BHYTpeHHel cpensl (roMeocras). Makpoop-
FaHW3M, MOOWIW3Ys NpUCYILHE €My HecleluduIeckie M crendu-
YecKMe MeXaHM3Mbl 3alLUTHI, CTPEMUTCS YMEHBLUUTh WJIU IMOJIHOC-
ThIO JIMKBUIUPOBATh MMATOTCHHYIO NESITEJIbHOCTb BO3OYTUTENS, BOCCTA-
HOBUTb HApyIUeHHBIH roMeoctas. B GOJbLIMHCTBE Cy4aeB BOCCTAHOB-
JIeHUE TOMeocTa3a COMPOBOXAAETCS MPUOOPETEHHUEM OPraHU3IMOM
HOBOIO KayecrBa — WMMYHUTETA.

Bo3bynutenamMu MHbeKIIMOHHBIX GoNe3Hel SBISIOTCS BHPYCHI,
MPUOHBI, GaKkTepuH, rpubbI, NMpocTeiilliue, reIbMUHTEL. Bce oHu sB-
JsoTcsl napa3uraMu. IlapasutuimM — c¢opMa oTHOIEHUH MeXOy
IBYMSI OPraHU3MaMy pa3HbIX BUIOB, U3 KOTOPBIX ONMH, HA3bIBAEMbIN
Mapa3suToM, HUCIOJIb3yeT OPYroro, UMeHYEMOro XO3SIMHOM, KaK HcC-
TOYHHUK NMUTAHUSA U MECTO MMOCTOSIHHOTO WJIH BpEMEHHOro obuTaHus.
CBOWCTBO NMAapa3sUTH3Ma FeHETUYECKH 3aKpEIUIEHO 3a BUIOM M Iepe-
naercs nmo Hacienctsy. K napasuTamM OTHOCATCSI BCe BO3OYNUTENU
UHQEKLUNOHHBIX (M3 MHUPA PACTEHWIA) U MHBA3UOHHBIX (M3 MUpA XH-
BOTHBIX) OoJie3Heil ueoBeka.

ITaToreHHbIe (GONE3HETBOPHBIE) MUKPOOPIaHU3MbI TPOU3OLLUTH,
MO-BUIMMOMY, OT CanpouToB, MPUCITOCOOUBIUMXCS B MPOLIECCE 3BO-
JIOLMH K NAapa3suTH4YecKOMY TUIY MUTAHUS B PA3TUYHBIX TKAHAX U
OpraHax XHWBOTHOro opraHusma. [latoreHHOCTh — BWIOBOIi NpPHU-
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3HAaK, NepenalolMiicss o HACIEACTBY, 3aKPEILIEHHBI B reHOME MMK-
poopraHu3Ma, B Mpollecce 3BOJIOLUMM Mapa3uTa, T. €. 3TO FeHOTHIIH-
YeCcKHid MPU3HAK, OTpaXalolUi MOTeHUHAIBHYIO BO3MOXHOCTh MHK-
pOOpraHu3Ma MpOHHUKATh B MaKpoopraHu3M (MHGpEKTUBHOCTb) U pas-
MHOXAaTbCS B HeM (MHBa3HOHHOCTb), BBI3BIBATh KOMIUIEKC IaTOJO-
TMYECKUX TPOLECCOB, BO3HMKAIOUIUMX NMpu 3aboneBaHuU. DeHOTHITH-
YeCKHM IPH3HAKOM NaTOT€HHOTO MHMKPOOPraHU3Ma SIBJISIETCSI €ro
BUDYJIEHTHOCTbH, T.€. CBOICTBO LITaMMa, KOTOPOE IIPOSIBJISETCS
B oNnpefefieHHBIX YCIOBUAX (NMPU U3MEHYHMBOCTH MHKPOOPTraHU3MOB,
W3MEHEHHHU BOCIMPHUMYMBOCTH MakKpoopraHM3Ma W T.I.). BupyneHt-
HOCTb MOXHO MOBBILIATh, MOHHUXAThb, U3MEPATh, T.€. OHA SIBISIETCS
Mepoii natoreHHocTH. KolMyecTBeHHBIE 1MOKA3aTeld BUPYJIEHTHOCTH
Moryt OuITh BbipaxeHbi B DLM (MuHuManbHasi JieTalbHas [103a),
DL, (nosa, BeI3biBatowas rbenb 50 % skcrmepUMeHTAIbHBIX XHBOT-
HbiX). [IpM 5TOM YYHTHIBAIOT BHA XHBOTHBIX, MOJI, Maccy Teja, CIO-
co0 3apaxeHHUsi, CpOK TUbesH.

OpraHusMm 4ejnoBeka WIM XHBOTHOIO, HaXoASIIUMICA B COCTOSHUM
UH}EKLMH, Ha3bBAlOT MHODHUUMPOBAHHBIM, a MPEeAMETH OKpPYXalo-
leif cpenbl, HA KOTOphie IMOMAJH BO36YIUTETH, HA3bIBAOT 3arps3-
HEHHBIMH, WIM KOHTAMHHHUPOBAHHBIMH.

s uHbexkimoHHOoro 3a0oieBaHUs XapakTepHBbI OlpefeleHHbIe
CTaIH Pa3BUTHS:

A YHKYDAUMOHHBH MEpPHOL — BpeMs, KOTOPOE IMPOXOIMUT C MO-
MEHTA 3apaXeHUs] OO Hayala KIMHUYECKUX NPOsIBIEHUN GOJe3HM.
B 3aBHCHMMOCTH OT CBOICTB BO30YIMTENISl, HUMMYHHOIO CTaTyca Mak-
poopraHu3Ma, XapakTepa B3aMMOOTHOLIEHHII MEXIy Makpo- H
MHKpPOOPTaHH3MOM HHKYOAaLMOHHBI MepUOX MOXET KojebaTbcs
OT HECKOJIBKMX YacOB IO HECKOJbKHUX MECSILEB U NaXe JIET,

A npoaApoMajbHBIA NMEPHOA — BPEMs INMOSIBIEHHS MEPBbIX KIHHHU-
4eCKMX CHMIITOMOB OOLIEro XapakTepa, HecrneUrdHUYecKUuX Ui
OaHHOro 3aboJjieBaHMsI, HalpuMep caabocTb, OLICTpast yromise-
MOCTb, OTCYTCTBHE arneTura 4 T. I.;

A nepuon OCTpPhIX NMpOsABIEHHN 3aboJieBaHUA — pasrap
6oe3Hu. B 310 Bpemst nposBASIOTCS TUMHYHbIE VIS KaHHOTO 3a-
60JIeBaHUsI CHUMIITOMBI: TeMIEpaTypHasi KpHBasi, BBICHIMTAHMA,
MECTHBIE TOPaXEHUS M T. IL.;

A nepHol peKOHBaJeCUEeHUMUHU — IEpPUON yracaHust ¥ Hcyes-
HOBEHHSI TUIMUYHBIX CUMIITOMOB M KJIMHHUYECKOTO BBI3NOPOBJIEHUS.

He Bcerma KAMHHYecKOe BbI3IOPOBIEHHE COMPOBOXIAETCS OCBO-
6oXIeHMeM MakpoopraHu3Ma oT MHKpoopraHu3moB. MHorna Ha ¢oHe
MOJIHOIO KJIMHUYECKOTO BhI3IOPOBIEHHS NMPaKTHYECKU 3AOPOBBIA ye-
JIOBEK MPONO/IKAET BBIAENATh B OKPYXAIOLLyl0 cpely MaTroreHHbie
MHUKPOOPraHM3Mbl, T.e. HAGIIONAETCd OCTPOE HOCHUTENbBCTBO,
WHOITA Mepexonsilee B XpOHMYECKOe HOCHUTENbCTBO (MpH
OpIolIHOM TUdE — MOXHU3IHEHHOE).
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3apa3zHocTh HMHPEKIUHMOHHOI GoJIe3HU — CBOMCTBO TepenaBath
Bo30yauTeNsl OT MHOUUMUPOBAHHOIO K 3JOPOBOMY BOCIIPHMMYHBOMY
opraHusmy. MHdek1oHHbIe GOIe3HU XapaKTepH3yIOTCs BOCITPOM3BOL-
cTBoM (pa3MHOXeHHMEeM) 3apa3Horo Hayaja, CIOCOGHOro BLI3BATh
MH}EKUHMIO Y BOCIIPUMMYHBOTO OpPraHHW3Ma.

HUHdekuroHHble 3a60/MeBaHUsI LIMPOKO PACIPOCTPAHEHBI Cpead
HacefieHus1. [To MaccoBoCcTH OHH 3aHHUMAIOT TPEThE MECTO MMOCJE Cep-
IEYHO-COCYAUCTRIX U OHKoJjlorHuecKux GosesHeit. MHekimoHHbIe Go-
JIe3HU OTPHULIATEILHO BIMSIOT Ha 3IOPOBbe JIIOAEH M HAHOCAT 3Ha-
YUTENbHbI 35KOHOMUYecKHit yiuepd. CyllecTBYIOT KPH3UCHBIE MH}EK-
u1oHHbIe 6one3nu (Harmpumep, BUU-undekuus), xortopbie B cuny
CBOCH BBICOKOI 3MUAEMHYHOCTH U JIETAIbHOCTU YTPOXAIOT BCEMY 4Ye-
JIOBEYECTBY.

HHdekuroHHble GoNe3HH pazIMYalOT MO CTEMEeHH pacrnpoc-
TPaHEHHOCTH CpEdU Hace/lEeHHUS, YCJIOBHO MX MOXHO pa3leuTh
Ha MATb TPYIM:

® uMerolIMe Haubobllylo pacnpocrpaHeHHocTh (6onee 1000 cay-
yaes Ha 100 000 nacenenus) — rpunm, OPBH;

® upoko pacnpocrpaHeHHble (Gosee 100 ciyvyaes Ha 100 000 Ha-
CeJIEeHHUs])) — BHUPYCHBIA rematut A, LUIMreJUIe3bl, OCTpble KHUIeY-
Hble 3a00JieBAHUSI HEYCTAHOBJICHHOW 3THOJIOMM, CKapJaTHHa,
KpacHyxa, BETpsiHasi ocra, 3MUAEMHYECKHIl TapoTHT;

® yacro Bcrpeyaionuecs (10—100 ciayqaes Ha 100 000 HaceneHust) —
caJibMoHeJuie3bl Ge3 OpiollHoro THga, racTpO3IHTEPOKOJIHUTHl YC-
TAHOBJIEHHOW 3THOJIOTMM, BUPYCHBIA renatut B, KoKIIOIU, KOpb;

® cpaBHUTEJbHO MajopacrnpocrpaHeHHble (1—10 ciyvaes Ha 100 000
HaceJieHUs1) — OplolHo# TH¢, nmapatudbl, UEpCUHUO3BI, OGpy-
ueJte3, MEHHHIOKOKKOBasi MHGpeKI U, KIelleBoi sHiedamur, re-
MOpparu4ecK1e JIMXOPadKH;

® penko BeTpevaroliuecs (MeHee 1 caydyas Ha 100 000 HaceneHus) —
MOJIMOMUEJIUT, JIEMTOCIUPO3, NUPTEpUs, TYISIpeMUs, PUKKETCHO-
3bl, MajspHUsi, CUOMpcKasi fA3Ba, CTOJOHSIK, GELUEHCTBO.

Bo3sHukHOBeHHE MHPEKIIMOHHOIO 3a60J1€BAaHUST 3aBUCUT OT MHO-
rux ¢(axkTopoB: NMAaTOreHHOCTH M BUPYJIEHTHOCTH MMKPOOPraHU3Ma,
ero No3bl, criocoba M MyTH NMPOHUKHOBEHHUS, COCTOSIHUSI MaKpoop-
raHu3ma. @PakTopsl BUPYJIEHTHOCTH OMNpPERENSIOT CIOCOGHOCTh MHMK-
POOPraHU3MOB NpHUKperuiaTbes (azcopOupoBaThes) HA KieTkax (an-
reaus1), pa3MHOXAaTbcsl Ha UX IOBEPXHOCTH (KOJIOHM3ALHSI), TIPOHH-
KaTb B KJETKHU (TIEHETpPALUsi), MPOTUBOCTOATh (haKTOpaM HeCIMeLH-
¢duyeckoit pe3uCTEHTHOCTH U UMMYHHOM 3alLIMTHI OpraHM3Ma (arpec-
cus). HavanbHoii cragueit mH(pEKUMOHHOrO Mpoltecca SBIsieTCs Mpo-
HUKHOBEHHE MHMKPOOPraHU3MOB BO BHYTPEHHIOIO Cpely OpraHM3Ma
MyTeM TIPEOHOJIEHUS] UMM MexaHUdecKux GapbepoB (KoXa, CIU3UC-
Thle 000/104KM, GakTepULMOHBIE U GakTepHOCTATHYECKHE BelleCTBa
KOXH, TMHLIEBAPUTENBHOIO TPakTa — ¢epMeHThI, COJISTHAsA KUCIOTa
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xenynka u 1.4.). Ilpu 3ToM MUKpOOPTaHM3MbI MOTYT IIPOHHUKATh Ye-
pe3 KOXY U CJIU3MCThle 0OOJIOYKHU, pECTIUPATOPHBIA, XeIyIOo4YHO-
KULUEYHBIA TPAKT, MOYETOJIOBYIO CHCTEMY M T.I.

CrenylOlIMMH CTaIMsIMU SIBASIIOTCA aAT€3US U KOJIOHH3A-
LM, CBA3aHHBIE C MPUKPEIUIEHHEM MUKPOOPraHU3MOB Ha YYBCTBH-
TEJbHBIE KJIETKU C MOCIECOYIOLIUM pasMHOXEHHEM BO30yIuTeNss Ha
MOBEPXHOCTH 3THX KIETOK. MexaHW3M aare3Md OCHOBaH WJIM Ha
(pH3UKO-XMMUYECKOM B3aMMONCACTBMM MeXIy KIeTKaMH BO30ynuTe-
Ji1 U MakpoopraHusMma (BaH-Iep-BaaibCOBbI CHJIbI), WJIM Ha CIelH-
¢dbuyeckoM B3aMMOLEHCTBUU C aATe3MHAMH — XUMHYECKUMM TpYII-
MUPOBKAMH, pACIIOIOXKEHHBIMU Ha MMOBEPXHOCTH MUKPOBHBIX KJIETOK,
COOTBETCTBYIOLIMX PELIENTOPAM KJIETOK XO3sIMHA. Y KaXIoro BUIA W
Iaxe LUTaMMa MHUKpOOPraHM3Ma HUMEIOTCS CBOM anre3dHbI, o6jana-
IOLLMEe YHUKAJIbHBIMU CTPYKTYPAMH, YTO 00ECIEYUBAET BBICOKYIO CIie-
uHpHYHOCTL B3aUMOLEHCTBUS GaKTepHATbHON KJIETKH C KIETKOMH
xo3siuHa. C 3THM CBSI3aHa TPOIHOCTb GaKTepHii, T.e. M3OMPaTeNbHOCTD
CBSI3bIBAHUSI MUKPOOPTaHU3MOB € TEMU WJIM MHBIMM KJIETKAMH Opra-
HHU3MA, HAMpPHUMEDP CPOACTBO K SIUTENUIO PECITMPATOPHOIO TPAaKTa,
KULIEYHOMY 3IMTEJIUI0, HEPBHbIM KJIETKaM H T.A.

Anre3auHbsl MHorux 6Gakrtepmit ormena Gracillicutes cBsizaHbl ¢
¢bumMOpusamMu, y 6aktepuii ormena Firmicutes aareaMHbl B OCHOBHOM
MPEJCTABISIOT coB0il GeNKH U JIMIOTEeHX0eBble KUCIOTBl KIETOYHOIl
CTEHKH.

Bce BUpychl, a TakKXe HeKOTOpble BUJIBI MATOTEHHBIX GakTepumit
MOTYT MEHEeTpUPOBATh (MPOHUKATE) BHYTPb KJIETOK MakKpoopra-
HU3Ma. B snurenHaibHble KIeTKH NMPOHUKAIOT LIMIe/UIbl, HEKOTOpbIe
cepoBaphbl 3LUEpUXUil, rIe OHH, Pa3MHOXAasCh, pa3pylIalOT KIETKH
¢ obpa3zoBaHHEM 3pPO3Hil CIM3UCTON 06oJioyku KuLIeyHUKA. IIpouecc
MPOHHKHOBEHHUSI BUpYca B KJIETKM — MHOTO3TAMHBIN CJIOXHBIA Ipo-
uecc (cM. riuasy 3).

B3auMozeiicTBUe MHUKpO- M MaKpoopTaHHW3Ma MOXET NPUBECTH K
MoJaBIEHHIO Hecrengpuyeckux GakTopoB 3alLUTEL. ATpeccHUs oOcCy-
IECTBJISIETCST 334 CYET CTPYKTyp OaKTepHanbHOi KIETKH: KariCyJbl,
KJIETOYHOI CTEHKH, JIMMOIOJMCAXapHIOB IpaMOTPULATENIbHBIX Oax-
TepUH, KOTOpble MOMAB/AIOT MUIPALMIO JIEHKOLMTOB, MPEMSITCTBYIOT
darouurosy. [ns mogasreHUss UMMYHUTETA MaTOreHHbIE MUKPOOpPra-
HU3MBI MPOXYLMPYIOT (epMeHTHI: MpoTea3bl, paspyliaiolliie UMMY-
HOIJIOOYIMHBI; KOaryiasy, CBEPTHIBAIOLIYIO IUIasMy KpoBH; (pubpu-
HOJIU3UH, PACTBOPSIOIUMA CrycTKd ubpuHA; NEIMTHHA3y, pacTBO-
PAIOLUYIO JIELUMTHH B 060JI0YKax KJIETOK 4YeJIoBEKa.

OnHHUM U3 MOIUHBIX (PaKTOPOB arpeccHMu SIBJISIOTCS TOKCHHBI,
Urpaiolliue OCHOBHYIO poJjib B NaroreHese HMHbeKIIMOHHOTO Mpoliec-
ca. BakTepranbHble TOKCMHBI MOTYT GbITh CEKPETUPYEMBIMH (3K30 -
TOKCHH) M HECEKpETHpPYeMbIMH (3HIOTOKCHH ).

ITo MexaHU3My HEHCTBMSI 3K30TOKCHUHBI JENATCA Ha YeThIpe
THIIA.
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A IIMTOTOKCHHBI OGIOKMPYIOT CHHTE3 6eika HAa CyOKIIETOYHOM
yposHe. Hampumep, nudrepuitHblif THCTOTOKCHH MOJHOCTBIO YI-
HeTaeT HmeiictBue ¢epmeHTa TpaHchepasel II, oTrBeTcTBEHHON 3a
3JIOHrauu0 (yIJIMHEHHE) MOJHUIENTUAHON LN Ha pubocoMe.

A MeMGpaHOTOKCHHBI MOBBILAIT NPOHULIAEMOCTh ITOBEPXHO-
CTHOH MeMOpaHbl 3PUTPOLIUTOB (FEMONU3UH) U JIEHKOLMTOB (Jieii-
KOLMIAUHBI), pa3pyllasi MX.

A OyHKIHOHANBbHBIE GJOKATOPB — TOKCHUHBI, GIOKHpYIOLIHE
dyHKUMH onpelneeHHBIX TKAHEBBIX CUCTEM. DHTEPOTOKCHHBI (XO-
JieporeH W Ap.) aKTUBHUPYIOT aleHWIATLMKIA3y, YTO IPHBOAUT
K MOBBIIEHUIO MPOHUILIAEMOCTH CTEHKH TOHKOM KMIUKH W TO-
BBILUEHHIO BBIXOHA XUIKOCTH B ee IIPOCBET, T.e. quapee. Heiipo-
TOKCHUHBI (TETAaHOCMAa3MHUH CTOJIOHAYHOW MAaNOYKH M 1p.) 6io-
KHpYIOT Tepenadyy HEPBHBIX MMITYJIbCOB B KJIETKAX CITIMHHOTO MO3-
ra.

A DkcodbonmMaTUHBT U ISPUTPOTEHHUHBI 00OpasylOTCs He-
KOTOpbIMM LUTAMMAMH 30JOTHCTOrO CTA(UIOKOKKA M CKap/iaTH-
HO3HOIO CTPENTOKOKKA.

OtaenbHble YYacTKH OGEJIKOBOW MOJIEKY/IbI 3THX TOKCMHOB HMH-
THUPYIOT CTPYKTYpbl CYOBbEeXHHHUL T'OPMOHOB, (PEPMEHTOB, HeEiipoMe-

Ta6auua 8.1. XapakTepucTHka GaKTepHA/LHBIX 3K30- H IHIOTOKCHHOB

CaoiicTBa DK30TOKCHHEI DHIOTOKCHHBI
Xumuyeckas npupona |Benku (9—19 amuHoxkuc- |JITIC c Geaxom
JIOT)
[TponcxoxaeHne Broigensiiorcst B mpolecce | CBSA3aHbl CO CTPYKTypa-
XH3HEAEATENbHOCTH. MH OGaxkTepHii; Bbiae-
Yauie rpamMrosioxuTeNb- JIFIOTCA TIPH  paspy-
Hble 6aKTepHUH . 1LIEHWH KieTKu. Yaiue
rpaMOTpHLIaTebHbIE
GakTepun
OTtHolwueHue x teMne- | TepmonaGuabHBI TepmocTaGUIbHEL
partype
CreneHb anoBuTocTH | O4eHb TOKCHYHBI MeHee s10BHUTHI
CKopocTh AeicTBHS TMocne nHTy6auuK JoBosbHO 6BICTpO
18—72 4
CneurpuyHOCTD BripaxeHa JIveHa TponusMa
JecTBHS
OtHollleHHe K XMMH- | UyBCTBUTENBHEI K CIMp-| Majno 4yBCTBHUTENbHBI K
YECKUM BellleCTBaM Ty, KHCHOTaM, LIeNO-| XWMHUYECKHM Belle-
YaM, MULICBAPUTENILHBIM|  CTBaM, He IepeXonsT
¢depMeHTaM, TpHU OEHCT-| B aHATOKCHHBI
BUH GopMaliHHa nepe-
XOMAT B aHaTOKCHH
AHTUTEHHBIE CBOWCTBA | AKTHBHBIE QHTHIEHbI Cnabbie aHTHIEHBI
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IMATOpOB MAaKpOOPraHusMa M ONOKHMPYIOT (PYHKIHMOHATLHYIO aKTHUB-
HOCTb 3THX COCOUHEHHH.

DHIOTOKCHHBI OTIMYAIOTCH OT 3K30TOKCHHOB MEHbBILEH crie-
UHGPHYHOCTBIO JEHCTBUS, MEHBIIEH TOKCHYHOCTBIO, Gonblieil Tep-
MOCTaOGUIbHOCTBIO. DHIOTOKCHHBI YTHETAIOT (haroliuTo3, BhI3bIBAIOT
OIBIIIKY, IMapero, TageHWEe cepaeqyHOM JeATeNIbHOCTH, MOHMXEHHE
TEMINEpATyphl TeJa. Majble K036l 3HZOTOKCHHA MOTYT BBI3bIBATH 00-
paTHbI 3¢ deKT. DHIOTOKCHHBI AKTUBUPYIOT KOMIUIEMEHT IO aNTb-
TEPHATUBHOMY MyTH (Tabn. 8.1).

MHorue ¢akTopbl BUpYNEHTHOCTH 6aKTepHil (aares3usi, KOJOHM-
3alusl, MEHETPaLUA, UHBA3Ws, MMONABNCHHE HecnelupuuecKoi U UM-
MYHHOM 3alMThl MAKPOOPraHW3Ma) KOHTPOJMPYIOTCS XPOMOCOMHBIMH
M IUIA3MMOHBIMK reHamH. R-ruiasmufibl JeTepMUHHPYIOT HE TOJBKO
MHOXECTBEHHYIO PE3UCTEHTHOCTb K Pa3HbIM AHTUOMOTHKAM, HO U UX
TOKCHMIeHHOCTb. TOKCHHOOOPa30BaHHE NETEPMUHHPYETCS XPOMOCOM-
HbIMH TeHaMu Wi pasnuuHbiMu miasmMupgamu (F, R, Col u mp.),
CollepXallMMH toX-TPAHCITO30HBI WM YMepeHHbIe darv. YTpara rJas-
MHUIHBIX (B OTJIMYHE OT XPOMOCOMHBIX) F€HOB HE€ MPUBOIMT K IH-
6Genn GakTepUabHON KIETKH.

B yciioBusix MakpoopraHusma Ha oHe XMMHMOTEPAITHH MOXET Mpo-
MCXOOUTb CEJIEKUHUSI aHTUOMOTUKOYCTOMUYMBBIX MaJIOBUPYIEHTHBIX
LITAMMOB, MpeACYLUECTBYIOLUMX B reTeporeHHoi momyiaauuu. Mexa-
HHU3M CEJIEKUMU OCYLLUECTBISICTCS MPU oTOope aBUPYIEHTHBIX W BbI-
COKOBHUPYJIEHTHBIX ILITAMMOB.

UHdeKIMOHHBIA Mpoliecc MOXET MpPOTEKaTh B Pa3lUYHBIX KIM-
Huyecknx ¢opmax. Ux nposiBneHuss 0603HAYAIOT CrieUATBbHBIMU TEp-
MUHaMH.

Cencuc — reHepaiu3oBaHHass ¢opMa HHEeKUUH. XapakTepu-
3yeTcsl pa3MHOXEHHEM BO30YIMTENSI B KPOBH BCJIENCTBUE CHUXEHUS
UMMYHHBIX MeXaHU3MoOB. [IpU BO3HUKHOBEHWHM BTOPUUYHBIX THOMHBIX
0YaroB BO BHYTPEHHHUX OpPraHax pa3BMBAeTCSl CENMTUKOMHEMUS, a
MpY MAacCHPOBAHHOM MOCTYIUIEHHWH B KpOBb OaKTepHit M HMX TOKCH-
HOB MOXeET pa3BUBaThbcsi 6aKTepMeMHUUYECKUN MU TOKCHKO-CEII-
THYecKHUil oK. OxHoil 3 cTaguit B maroreHe3e HEKOTOPbIX WHGeK-
UMOHHBIX Ooyie3Heil sapadAlOTCI OGaKTepUeMHUsT U BUpYceMud.
OHM OTIMYAIOTCS OT CEIICMCA TeM, YTO BO3OYIMUTENH HE pasMHOXa-
IOTCSI B KPOBM, & KPOBb BBITOJHAET TPAHCIMOPTHYIO (YHKUHUIO IS
MHUKpoopraHusma. IIpy HeKOTopbIX MPOTO30MHBIX UHGEKIHUAX HABIIO-
naetTcss UUKJIMYECKOE pa3sMHOXEHHe B KPOBU IMapas’uToB (Maisipus,
TPUITAHOCOMO3).

HUHpekumoHHoe 3a6osieBaHKe, BBI3BAHHOE OJHUM BHUIOM MMKpO-
OPraHU3MOB, Ha3blBAlOT MOHOMHpeK Ueit, a nsymMsa Wian Gosee
BUIaMH (MHOrME pecrnuparopHble MHQEKUNWH, BHYTpHOGOJIBHUYHBIE
MHGEeKIMH) — cMellaHHoW (MMKCT-)MHbekuueir. OT cMe-
INAHHBIX MHQEKUMI OTIMYAIOT BTOPHUYHYI0 MHGpEKUHIO, KOrIa
K TIepBOHAYAJIbLHON, OCHOBHOIl, YXe€ pa3BuBILIEiics MHPEKLHOHHOI
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Gosie3HN npUcoenUHSETCS Apyras, Bbi3bIBa€Masi HOBBIM Bo36GyquTe-
neM (Ha doHe OpioliHOro TH($a MOXET BO3HUKHYTh THEBMOHUS, GaK-
TepUasibHasi WIM BUpycHas)). Peundexus — nosTopHoe 3apaxe-
HUE TeM Xe Bo3OyaureneM (Mocjie HEKOTOpPBIX 3a0ojieBaHUIl CTOM-
KWif UMMYHUTET He o6pa3syercsi). Ecniu uHHUMpoBaHHE TeM Xe Bo3-
GynuTesieM MPOUCXOIMT HO BbI3AOPOBIEHHS, BO3SHUKAET CYIMEPUH -
bexuus.

HHorza xnMHUYecKHe CUMNTOMBI 60jIe3HU MOSBISIOTCS BHOBbL 6€3
MOBTOPHOTO MHMHUUMPOBAHUS — 3a CYET AKTHBALlMM OCTABILMXCS B
MakpoopraHusaMe Bo3OGyauTeseil (Bo3BpaTHBI TH(¢, OCTEOMUEIHT,
celtHoit TH®, Gone3aHn bpuns). B Takux ciyvyasx roBopsitr o peLu-
nuBe Oone3Hn. MudekimoHHoe 3a6o/ieBaHKe MOXET COMPOBOXIATHCS
NOJHBIM HaGopoM xapaKTepHBIX IUISI HEro CMMNTOMOB (MaHHdec-
THass ¢opma) jubo cumMnTomMbl 3a6ojeBaHUS MOryT ObITH ciabo
BbIpaXeHbl (MHanmnmapaHTHass ¢opMa) WIM MPOTEKATh C HEMoJI-
HbIM HaGopoM cummntoMmoB (a6opTuBHas ¢opma). MHorna nmoc-
Jie MepeHeceHHoro 3a6osieBaHUsT PopMHUpyeTcsl peKOHBATIECLEHTHOE
HOCHUTENbCTBO, Koria ¢u3HoNorHyeckhe MOKA3aTeau 3I0POBbA
BO3BpALIAIOTCI K HOpME, HO GOJIbHOI MpPOIONXaeT BHUIENAATb XU3-
HecMnocoOHbIX Bo3OyxUTEEH.

8.2. OcHOBHbIe 3aNUAEMUONOrnYecKnue NOHATUA

DNUAEMUONOTUS — 3TO HayKa, M3yyalolas ycJIOBUS BO3HHUKHOBE-
HUSI M MeXaHW3MBbl paclpoCTpaHEeHHs 3MHIEMHYECKOro Mpolecca, a
TaKXKe COBOKYMHOCTb MPOTHBOIMUIEMHIECKUX MEPONpPUSITHIA, HaMpaB-
JIEHHBIX Ha TpedynpexaeHHe U CHUXeHHe MHGeKIMOHHBIX 3abone-
BaHUi, LHUPKYJIUPYIOLMX B YeJIOBeYECKOM KOJJIEKTUBE.

DnuaeMHYECKHii npouece BKJIIOYAeT TPU B3aUMOCBSA3AHHBIX 00s13a-
TeNbHBIX DJIEeMEHTA!

A HCTOYHMK HMHeKuuH;
A MexaHU3M nepegayd MHPeKUUH;
A BOCTIpUMMYMBBINM KOJUIEKTUB JIIOACH.

HckioueHne moboro U3 nepeyucJeHHBIX 3JeMEHTOB [pepbIBaeT
3MUIEMUYECKUi TpoLece.

McToyHUK MHPEeKI UM Npencrapiser coboil HHoNOrMYECKHI
WM abuonoruyeckuit o6beKT, SBIAIOLIMICS eCTECTBEHHOH cpeloii
o6HUTaHHUs, pa3MHOXEHUs] NATOreHHBIX MUKpo6oB. DTO MOXeET ObITH
yenoBeK (60JbHOM HJIM HOCHTENb), XXKUBOTHbIE (GOJNbHBIE WJIH HOCH-
TeJIM) U HEeKOTopble 0ObEeKTHl BHELIHEH cpellpl, THe MpH Giaronpu-
SITHBIX YCJIOBUSAX (TeMIleparypa, BIaxXHOCTh, MMHTaTeJIbHas cpella) BO3-
MOXHO pa3MHOXeHUe Bo3bynureneil Gone3Hu. BonesHH, mpu Koro-
pbIX HCTOYHHUKOM HHGEKIHH SBIAETCS 4YeJIOBEK, Ha3blBalOTCA AHT -
pOMOHO3aMHU; eCIM UCTOYHMKOM HH(PEKUUU SBIAIOTCA XHUBOT-
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Hble, — 300HO3aMH,; a B TeX Cllyyasx, Korga 6oJie3HETBOPHBIi
MHUKpoG pasMHoOXaeTcd B OKpyXaiolleil cpele, 60JE3HU HA3BIBAIOT
canpoHo3aMHu. Y canpoHo30B MEPBbI H BTOPOM 3JEMEHTHl 3MHU-
NEMUYECKOH LEenoyku Kak Obl CIMBAIOTCSA BOEIMHO.

M3BecTHblit poccuitckuit yueHsiit JI. B. Fpomamesckuit paspa6o-
TajJl 3aKOHOMEPHOCTb MEXaHHW3Ma Nepenavyd MHPeKUHUHU U3
MHOULIMPOBAaHHOIO OPraHU3Ma B HeWH(ULIMPOBAHHBIN, CBA3AT Me-
XaHU3M nepenayv MHQEeKUUH ¢ JIoKaTU3aiueil MaToJIorMYecKoro oya-
ra B MHPULMPOBAHHOM OpraHM3Me W Ha 3ToH ocHoBe paspaboran
KJaccubukauuio MHGEKUMOHHBIX GoNe3HEN, NPHUHATYIO BO BceM
MHUpe:

A rpynna I — 6one3nu ¢ dexkarbHO-OpaTEHBIM MEXaHU3MOM Mepe-
nayu (Qu3eHTEpHs, XoJiepa W T. 1.);

A rpynna II — GonesHu ¢ a3sporeHHbIM (PECMUPATOPHBIM) Mexa-
HU3MOM Mepenayu (oudrepus, Kopb U T. 4.);

A rpynna IIl — 6one3sHn ¢ TPAHCMHUCCHBHBIM MEXaHHW3MOM T[epe-
mayu (cbimHoMt Tud, manspus v T. 4.);

A rpynna IV — 60/€3HM C KOHTaKTHBIM MEXaHU3MOM IMEpeaauu
(cudunuc, roHopest U T. 1.).

IMocnenosatenu JI. B. IpoMawieBckoro paciivpuin paspabGoTaHHyto
MM cxeMy, 100aBUB B Hee MCKYCCTBEHHbIH MapeHTepaibHbI Mexa-
HU3M 3apaxeHusi (LMPULEI, IIOXO CTEPHIN30BAHHbIE MEIULIMHCKHE
MHCTPYMEHTBI M T.1.), 2 TaKX€ BEPTHKaJbHBbIi MeEXaHHU3M nNepena-
Y4, MPU KOTOPOM BO3OYIHTENs MOXET Yepe3 3apOoIbIlLEBLIE KIETKH
nepefaBaThesl IUIOAY; Pa3fe MM KaXAYI0 IPYNNY HA aHTPOMOHO3HBIN
Y 300HO3HBIN psiA. B pamkax oHoro MexaHu3Ma Mepegayd Moryt Jei-
CTBOBATH pa3IM4YHble MYTH MNepeqadyd (ULIEBOi, BOOHBIA M Op.).
B paMKkax muineBoro MyTH Mepefayd MOTYT AeHCTBOBATH OTAEJbHEIE
dakTtopbl nepegain (MoJIOKO, MACO H T. I.).

TpeTHit aMeMEHT MHUAEMHUYECKOro MPOLECCa COCTABISIET BOCIMPH-
MMYUBOCTb K OAHHOI MHGEKLUMH KOHKpETHOro KoJinekKTusa. B mo-
HATHE KOJUIEKTMBHONH HEBOCIIPUMMYMBOCTH BXOJAT HE TOJBKO MM-
MYHHasl NpocJoika HaceJeHUsT (KOJIMYECTBO HEBOCIIPUUMUMBBIX JIIO-
et u3 100 4ieHOB KOJIEKTHBA), HO U COLMAJIbHBIE YCJIOBUS XH3-
HM, YpOBEHb MHUTAHUS U T. I.

[MpoTBo3NHAEMUYECKHE U MPOGMIAKTHYECKHE MEPOTIPUSITHS
oObIYHO HAMpaBleHbl HA BCE TPU 3BEHA SMMAEMHUYECKON LIenu: Ha
MEPBbIH 3MEMEHT — paHHEE BBHIABICHHE, NUATHOCTHKA, M30AALMSA
(B craMoHape WIM Ha [IOMY), KapAHTHHHbIE MEpbl — JepaTH3ALIUs;
Ha BTOpOii 2JIEMEHT — JOe3vMHbeKUUsi B oyare Gosie3HH, He3nHek-
LHST MATbEBOI Bonbl, 06e33apaxBaHUE HEYUCTOT, OpraHMU3aLMA ca-
HUTApPHO-TIPOTUBO3MUAEMHYECKOTO PEXHUMA B MEIULIMHCKUX YYPEX-
OEHUSAX, OTNYTMBAHUE W YHUYTOXEHWE YIEHHCTOHOTMX MEPEHOCYHM-
KOB Gone3Heil (MHCEKTULMABI M penesUIEHTHI, MPOTUBOMOCKUTHBIE
CETKM); Ha TPeTUH 3JIEMEHT — IUIAHOBAasg U [0 3MHUIEMHUOJIOTHYEC-
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KUM MOKAa3aHUAM aKTUBHAasi UMMYHMU3ALUs, KCTpEHHas (MpUMEHe-
HHE aHTUOMOTHMKOB) M TNACCUBHAS WMMYHHU3ALUA.

Oto0 obwast cxeMa, Ho TMpH Kaxaoil 601e3HU MEIUIIMHCKas ciyx6a
nenaer pasnuuHble akueHThl. Hanmpumep, npu Gopbbe ¢ nuseHTepH-
el (1 GOJIBIIMHCTBOM KHILUEYHbIX MH(EKLUI) aKUEHT MPOTUBO3IU-
IEeMHUYECKHX MEpONpHATHI CMellaeTcs Ha BTOPOM 3JIEMEHT 3IuIe-
MUYECKOH LenH, npu OGopbbe ¢ mudrepueil — Ha TPETHHl 3JIEMEHT
(MaccoBasi BaKLUHHALMS), YTO, KOHEYHO, He MCKIIOYAeT BO3IECHCTBHUS
W Ha Jpyrue 3JIeMEHTbl 3MUIEMUYECKOro Tpoliecca.

VIHTEeHCHBHOCTD 3MHIEMHYECKOTO MPOLIECCA BBIPAXAETCA B MHTEH-
CHUBHBIX MMoKa3arejsix 3abojieBaeMOCTH (CMEPTHOCTH): KOJIMYECTBO 3a-
6onepwnx (ymepiuux) Ha 10 000 (wm 100 000) HaceneHus c yka-
3aHUEM Ha3BaHUS GoOJIE3HW, TEPPUTOPUHM M HCTOPUYECKOro OTpe3Ka
BpEMEHHU.

DNUIEMHONOTH PA3IMYAIOT TPU CTENMEHU WHTEHCHBHOCTH 3MMIE-
MHYECKOro Mpoltecca.

Cnopagunyeckas 3abojeBaeMOCTh — OObIYHBIA YpOBEHb 3a-
60JieBaeMOCTH JAHHOK HO30JI0rMYecKoil opMoil HA JAHHOH Teppu-
TOPUHU B JAHHBII HCTOpPUYECKUIl OTpEe30K BpeMeHHU (HAlpumep, 3a-
6oneBaemoctb OploliHBIM TudoMm B ropoae N. B 1988 r. cocraBuna 2
Ha 100 000 HacemeHust).

OnuaeMHus — ypoBeHb 3a60JieBAEMOCTY JAHHOM HO30JI0rHYeC-
Koit ¢dopmMoii Ha maHHOI TeppUTOPUM B KOHKPETHBI OTpE30K Bpe-
MEHH, pe3KOo MpeBbIIAIOIIUNA YPOBEHb CITOPaaUuYccKoi 3abosieBaeMo-
cTH (Hampumep, 3abojieBaemocTb OpiollHbIM TH¢OM B ropone N. B
1976 r. cocraswia 200 Ha 100 000 HacemeHus).

INMaungemMuss — ypoBeHb 3a0oJeBaeMOCTH JAHHOW HO30JOrMYyec-
Koit ¢dopmoit Ha maHHON# TeppUTOPHUM B KOHKPETHBI OTpPE30K Bpe-
MEHH, pe3Ko MpeBbILIAIOMI ypoBeHb 3numemuil. Kak mnpasuno,
Takoit BBICOKMII ypOBeHb 3a060JIEBAEMOCTH TPYOHO YIEpXarb B paM-
Kax omnpenejleHHOro reorpacUyeckoro peruoHa, u 3abosieBaeMoCTb
006bIYHO OBICTPO PACMpPOCTPAHSIETCS, 3aXBATHIBASI HOBbIE H HOBBIE IE€0-
rpadHueckue 30HbI (HarpuMep, MAHIEMUS XoJiepbl, TPUMNA U Op.).
He uckioyeHa BO3MOXHOCTb MaHIEMHH Kakoro-iubo 3aboneBaHus
B CTporux reorpaduyeckux pamkax. Hampumep, maHgemus ChIITHOro
THda B mepHon rpaxmaHckoil BoitHel B Poccuu (1918—1922), koto-
pas He BbIlLLIA 3a rpaHulsl Poccuu.

DHIeMHS — He XapaKTepu3yeT MHTEHCUBHOCTb 3MHUIEMHYECKO-
ro rnpoiecca. 3To MOHATUE BKIIOYAET B Ce0Sl OTHOCHTEJIbHYIO 4acTo-
Ty 3aboneBaHus HaHHO Ho3olornyeckoil ¢opmoii Ha NaHHOI reo-
rpauyeckoit Teppuropuy. PaziMyaloT 3HIEMHI0O MPUPOSHO-04Ya-
TOBYIO, CBA3aHHYIO C NMPUPONHBIMH YCIOBUSMH M apeajioM Pacrpo-
CTPaHEHUS MEPEHOCUYUKOB U pe3epByapoB HHeKkuuu (Hampumep,
XeJTast IMXopanKa, YymMa M IIp.), U 3HIEMHUI0 CTATHUCTUYECKYIO,
00OYyCJIOBIEHHYI0O KOMIUIEKCOM KIuMaroreorpapuyeckux U CoOLHalb-
Ho-3KOHOMHYecKHX ¢akTopoB (Hanpumep, xojepa B UHauu u ap.).
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KoHBeHUHOHHBIE (KapaHTHUHHBIE) O60Jie3HU — Hauboliee
onacHble 6ojie3HU, CKIOHHBIE K ObICTpOMY pacripocTpaHeHHo. Cuc-
TeMa MHPOpMALMM U Mepbl MPoPHUIAKTHKH B 3THX ciydasax obyc-
JIOBJIEHbI MEXIYHApPOJHbIMU COMIALUEHUSIMU (KOHBEHIIMEH). DTO Ka-
caeTcsd, HAmpuMep, YyMbl, XOJEPHI, OCHBI, XEJITOH JIUXOPAmKH.

Fhasa 9

YYEHUE O5 UMMYHUTETE

9.1. CywHoCTb ¥ ponb UMMYHUTETA

Mog uMMyHuTeTOM (OT j1aT. immunitas — ocBoGOXIEHHE, U36aBiie-
HUE OT yero-anbo) B OMOJOrMH M MEOULIMHE TMOHHMMAIOT KOMILIEKC
peakuuii opraHuM3Ma, HalpaBiA€HHbIX Ha COXpAaHEHHE €ro CTPYKTYp-
HOMX M (PYHKUMOHAIBHON [IEJOCTHOCTH IpH BO3IeHCTBUM Ha opra-
HHU3M PEHETHYECKH YYXEpOMHBIX BEIUECTB, KaK [MOCTYMAIOIMX M3BHE,
Tak U obpasyiouiuxcsl BHYTpU opraHusma. g rnomuepkaHUsS U co-
XpaHEHHWS TOCTOSIHCTBA BHYTPEHHE cpelbl opraHU3Ma, TaKk Has3bl-
BaeMoro roMeocTasa, y Mo3BOHOYHBIX copMHpoBaiach crielHaibHasa
MMMYHHasl cucTtema, coctosiiasg U3 nuMdounHoil TkaHu. K reHeTu-
YeCcKH YyXEpOoIOHbIM BellecTBAM OTHOCUTCA OrFPOMHOE MO pPa3Hoob-
pa3uio yucio OHMoJIOrMYECKH aKTUBHBIX MaKpOMOJIEKYJ, CIOCODHBIX
BIUATL Ha OMoIorMyeckue Mporecchl opraHMsmMa. Kak mnpaswio, 3ti
yyxXepoqHble BELIECTBA MUMEIOT OpraHuyeckoe MpoucxoxaeHue (Ge-
KM, TIoJIMcaxapuabl U UX KOMIUIEKChI, HYKJIEHUHOBBIE KMCJIOTBI); OHHU
MoJyYHau Ha3paHWe aHTHUreHoB. UyxepodHble BeLIECTBAa MO CBoei
CTPYKTYpe OTIMYAIOTCA OT COOCTBEHHBIX AHTHUICHHBIX MAKPOMOJIEKY,
M3 KOTOPBIX COCTOMT OpPraHHM3M, TaK Kak IMocjieAHUe reHETUYecKH He-
TEPMHUHHPOBAaHbI, T.€. HACJAEACTBEHHO 3aKpEIUIEHB! 3d KaXIbIM BUIOM
¥ UHIMBUIOM. MMeHHO B CBA3M C 3TUM UyXepoAHble BellecTsa, 00-
jagaiolie cBofcTBaAMU aHTHUICHOB, CIIOCOOHBI HapYIUUTh B OpraHU3Me
6uoxumuyecke GYHKIMM W Mpolecchl, MPUBOIALLKE K CTPYKTYp-
HbIM U (YHKUMOHATBHBIM HW3MEHEHHSM.

K aHTHMreHaM He OTHOCATCA HU3KOMOJEKYJSIDHBbIE BELLECTBA Opra-
HUYyecKoil M HEOpraHUYECKoW MPHUPOABI, KOTOPhIE BXOOST KAK CTPYK-
TypHble KOMITOHEHTBbl B KJIETKW M TKAaHH OpraHu3ma WM oOpasyloT-
cd B HopMme B pesyibsTate obMeHa BelliecTB (Hanmpumep, aMMHOKHC-
JIOTBI, XHUPHbIE KHUCJIOTbI, XJIOpWUA HATpUsd, 3TAHOJX W Hp.).

KonuyecTBo aHTUI€HOB, OKpYXalOIMX YeJOBEKA, OFPOMHO. 3To
6eJiK1, MoJaucaxapuibl UAM MX KOMIUIEKCH C IPYTMMH BeELLECTBAMM,
MMeIolLMe DPACTUTEJIbHOE, XHWBOTHOE, B TOM YHC/ie H MHKpoOHOE,
MPOUCXOXAECHHE, a8 TaKXEe HMCKYCCTBEHHO CHHTE3HpOBaHHbIE XWMM-
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YeCKHe BELIECTBA. AHTUIEHbI MOTYT MMONAJaTh B OPraHU3M Yepe3 [bl-
XaTeJIbHble MYTH (BABIXAHUE MBUIBLIBI PACTEHMil, MUKPOBHOI NbUTH
U T. 1.), MUILEBAPUTEJIbHBIA TPaKT (C MUILEHA M BONOI), BCACHLIBATD-
csl yepe3 KOXHbIe U CIM3UCTble TOKPOBbl. AHTUIeHBI, He CBOICTBEH-
Hble OpraHuU3My, MOTYT oOGpa3oBbIBaTbC TAKXeE B MPOLIECCE XH3HE-
NEATEIbHOCTH B PE3yJIbTaTe TOro WIM MHOrO MaToJIorH4ecKoro Mpo-
necca (BO3HMKHOBEHHE OIYXOJIEBBIX KJIETOK, reHETHYECKHE aHOMA-
JMU U T. I.).

OcHoBHast GyHKUUSI MMMYHHOI CHUCTEMbl — pACMO3HABaHHUE «Yy-
XKHUX» AHTUIEHOB, T. €. CMIOCOGHOCTb OTJIMYUTHL «4yXON» AHTUIEH OT
«CBoero» M o0e3BpeAuTh ero. MHBIMU ClloBaMH, UMMYHHasl cMcTeMa
BBIMOJIHSIET (PYHKLMIO UMMYHHOTO Hag3opa, Haxolsi U 0Ge3BpexH-
Bas 4yxepoIHble aHTUreHHble BelllecTBa. [loaToMy ponb MMMyHHTETA
Ype3BbIYAHO BEJIMKA HE TOJLKO B MOMIEPXAaHUHM IOMEOCTasa, Co-
XpaHEeHUHU UHIMBUIAYAJIBHOCTH M GMOJIOrHYeckKoro BUAA, HO M B 3a-
IUTE M MpefoOXpaHEeHHUU OpraHu3Ma oT MHOrMX GoJie3Heil Kak UH-
exuHoHHON, TaK U HEUH(EKIIHOHHOI TNPHUPOMIbI.

9.2. UmmyHoOnorusa n ee 3apgaum

H3yyeHnem cymiHocTH M (PYHKIIMOHMPOBAHUS MMMYHHOH CHUCTEMBI
3aHUMAeTcsI HMMMYHOJIOTUSI — obuebruosiornyeckass 4 MeIULIMHC-
Kasl Hayka, U3yyaiollasi crocodbbl U MeXaHU3MbI 3aLMTHI OpPraHu3Ma
OT TFeHeTHYECKH UYXepOHHbIX BellecTB (T.e. AHTUreHOB) 3K30reHHO-
rO M 3HJOTeHHOI'0 MPOUCXOXIEHUS C LEJbIO MMOJNEPXaHUS roMeoc-
Ta3a, CTPYKTYpPHOH U (YHKIMOHAIBHOM LIEJIOCTHOCTH OpraHu3Ma, WH-
IUBUAYaTbHOH WM BUIOBON OGHONOrMYECKON CAMOCTOSTEIbHOCTH.

B 3aBucHMocTH oT crioco6a U oObeKTa Mo3HAHUS WMMYHOJIOTHIO
MOXHO pasle/IMTh Ha o6l1yl0 M yacTHylo. OB6LUasi HMMYHOJIOTHST U3Y-
Yyaer Mpouecchl HMMYyHHUTETa Ha MOJIEKYJISIDHOM, KJIETOYHOM M opra-
HH3MEHHOM YPOBHSIX, F€HETHKY M 3BOJIOLUI0 UMMYHHUTETA, peryJisi-
LIMI0 UMMYHHTETA HAa BCeX YpoBHaX. YacTHasi UMMYHOJIOTUSI U3y4aer
croco6sl U MeTolbl NPOodUIAKTUKYA, HUATHOCTUKM U JIEYEHUS HH-
tdbekuuoHHbIX 60J1€3HeNl (MMMYHOMpOHIAKTHKA, BAKLIUHOJOIMS);
3JI0KaYeCTBEHHBIX OMyXxoJsieli (MMMyHOOHKOJIOTHSI); YCJIOBUS, CITOCOG-
CTBYIOLIME Mepecaike YYXXKEepONHbIX OpraHOB M TKaHel (TpaHCIUIaH-
TaLMOHHAs HMMYHOJIOTHS); U3BpallieHHbIE peaKLMH Ha aHTHUTeHbI (a1-
JIEProJIorusi, UMMYHOIIATOJIOTHSI); BJIMSIHUE HA MUMMYHHYIO CHCTEMY
daxTopoB okpyxawlleil cpelibl (3KoJIornyeckasi UMMYHoJlorus). Bri-
OeJFIoT TakXe MMMYHOJIOTHIO MAaTepu U Iulofa, UMMYHOTeMaroJio-
M0 U Ipyrue pasiejibl UMMYHOJIOTHH.

CnenoBateibHO, UMMYHOJIOTHSI pelliaeT BaXHeHIIHe Mpo6ieMbl
KJIMHHYECKOH M MpoUIAKTHYECKOH MeIHIMHBL: Goppba ¢ uHpek-
LUMOHHBIMU M OHKOJIOTHYECKHUMHU OGOJIE3HAMHU, ajieprueid, ayTouM-
MyHHBIMH GOJIE3HSIMH; Tlepecaska opraHoB M TKaHeil, YCTpaHeHHe He-
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GMaronpUATHBIX BO3AEHACTBUNA Ha OPraHU3M 3KOJOTHYECKMX (HAKTO-
poB U Ip.

C moMoLIbI0 HOBEHIIEero HanpaBAeHUS MMMYHOJOTHM — HMMY-
HOOMOTEXHONOIMH — pEILAIOTCA 3alaYd CO3HAHWA M TIPOU3BOJICTBA
MHOTOYHCJIEHHBIX JHAarHOCTUYECKUX, MPOHIAKTHUECKUX U JeYeOHBbIX
MMMYHHBIX Tpenaparos.

9.3. KpaTkas McTtopusi pasBUTUS UMMYHONOIuUM

Oxono 200 ner Hazam aHrauiickuii Bpay . JIxeHHep BIEpBble YC-
MeuIHo MPUMEHUN ISl MpeIoXpaHEHUs1 OT OCMbI YyejloBeKa BaKLM-
HALMIO BUPYCOM KOpoBbeH ocrbl. ONHaKo 310 HabmoneHHe ObUIo 4YM-
cto aMnupuyeckuM. [1o3ToMy BO3HUKHOBEHHE HMMYHOJOTHMH KakK
HayKy CBfI3aHO C MMEHAMHU Bblaaiolerocss (ppaHIy3cKOro yYeHoOro
JI. TTacrepa (1822—1895), xoTopblif 3a10XWI NMPHHLUMIBI BaKIIMHA-
LUK U CO3TAHUSI HEBOCIIPUUMYMBOCTU K MH(PEKLIMOHHBIM GOJIE3HSIM,
a Takxe pycckoro yyeHoro M. 1. MeyHHKoBa, OTKpBIBILETO SIBIEHUS
(arouMTo3a M Mo MpaBy CYMTAIOLIErOCS OCHOBONOJOXHHKOM Kie-
TOYHO MMMYHOJIOTHH.

Bonblilyio poiab B pasBUTHH HUMMYHOJOTHMU ChITPATH HEMELKUIH
yueHbI-xuMuK I1. Dpaux, pa3paGoTaBIIMi TFyMOPAIBLHYIO TEOPHIO
HMMyHUTETa M yyeHue o6 anturenax; XK. bopae u H. ®. Yucrosuy,
OIMHCABIINE TKAHEBbIE AHTUrEHBl M TAKMM OOpA3OM IMOJIOXMBILKE HA-
Yajio TPAHCIUJIAHTALMOHHOW HUMMYHOJOTUM; aBCTPUICKUA Yy4YeHBIi
K. JanaurreiiHep, OTKPbIBLUMI W30AHTHUTEHbI M TPYMIbI KPOBU U SIB-
JISIIOIMIACS OCHOBOIMOMOXHUKOM MMMyHoreHeTuku; [1. Menasap u
M. lawiek, OTKpbIBILME SIBJIEHHE TOJEPAaHTHOCTH; aBCTPATMHCKHI MM-
myHosor @. BepHeT, chOpMYTHPOBABUIMI KIOHAIBHO-CENEKIIMOHHYIO
Teopuio UMMyHHTeTa; JI. A. 3mbbep, OTKPBLIBIUUN aHTUTEHbI OITyXoJei
M CTOSIBLLMIA Y MCTOKOB MMMYHOOHKOJIOTMM, W DS NPYTMX YYEHBIX.

CoBpeMeHHbIH 3Tal pa3sBUTUS UMMYHOJIOTMM XapaKTepU3yeTcs or-
POMHBIMHM JIOCTHXEHHSIMU B 06JacTH pacliM(POBKH MOJEKYJISAPHO-
reHeTHYeCKHUX M KJIETOYHBbIX MexaHW3MoB MMMyHHUTeTa. K Hacroslue-
My BpeMEHM YCTaHOBJIEHBl CTpyKTypa aHTurten ([. DnenbmaH u
P. [Toprep); poib U OCHOBHBle MeXaHU3Mbl (HYHKLIMOHUPOBAHUS
T- u B-nuMmdouutoB 1 Makpogaros, a TAKXKe KOOMEPATUBHBIE B3a-
HMMOJIECTBUS MEXIY HUMM, T€HeTUYECKHH KOHTPOJIb UMMYHHOTO OT-
Bera (P. bepuer, X. Mwuep, b. benaueppag, P. B. IlerpoB u mp.);
MEXaHU3MBbl PEryJIalMM MUMMYHHBIX B3aUMONEUCTBHI (MMMYHOLMTO-
KHWHBI); poJib BUWJIOYKOBOIl Xene3bl KakK opraHa ummyHuteta. Paciumd-
pOBaHbBI MHOTME MEXaHU3Mbl TKaHEBOi coBMecTHMoOCTH. Co3naHo
yyeHHe 06 umMMyHonedHIIMTaX 1 UMMYHHOM CTaTyce, MOJyYMia pas-
BUTHE UMMYyHOTeHETHKAa. UMMyHOJIOrHSI MPOHMKIA GYKBaJIbHO BO BCe
OunosorndyeckMe U MEIUIMHCKUE NUCLUIUIMHBI. OHA ABIAETCA OmHOM
M3 BEAyLWMX HAYyK, C MOMOLIbI0 KOTOPOi paciiu¢poBBIBAIOTCS Me-
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XaHU3MbI MHOTMX OMOJIOTMYECKUX MPOLIECCOB, pa3pabaThIBAIOTCS CITO-
coObl MpOPHIAKTUKHM, OTUATHOCTUKHA U JIeUeHUS WHGEKLMOHHBIX U
HeMH(EKLIMOHHBIX GOJie3HEH YeJIOBEKA M XHBOTHBIX.

O BaxHOM 6GHOJIOrMYECKOM U MEIULMHCKOM 3HAYEHUHM HMMYHO-
JIOTUM CBHIETEJbCTBYET TOT (akT, UTO 32 OTKPHITUS B OBNACTU MM-
MYHOJIOTUM MHOTrME y4yeHble yrnocToeHbl HobeneBCKOH mpeMHH
(K. . Meunukos, I1. Opaux, K. Jlanmureitnep, X. bopne, ®. Bep-
Het, I1. Menapap, /1. OmenbMan, P. Iloprep, M. Kemnep, II. Musb-
wreiiH, C. ToHerapa 1 MHOTHE Opyrue).

9.4. UmMyHHas cucTtema. AMMYHOKOMNETEHTHbIE KNeTKH

HWMMyHHast cuctema npejicraeBiaeHa TUMGOUIHOI TKaHbIO. DTO crle-
UMATU3MPOBaHHAasA, aHATOMUYECKN 060cobIeHHass TKaHb, pa3GpocaH-
Hasi 0 BCEMY OpraHM3My B BHIE PaxmTMYHBIX JUMGOMUIHBIX 06pa3o-
BaHuil. K numdonnHoi TKaHH OTHOCSATCSI BHJIOYKOBAs, WK 306Has,
Xene3a, KOCTHBI MO3T, cene3eHka, JUMdaTtHiyeckue ysiasl (rpyrro-
Bble JTUM@aTHueckue GOJUTMKYIbI, UIW NeiepoBbl OISALIKA, MUHIA-
JIMHBI, MOIMBILUEYHbIE, NaxoBble U Apyrue numdarndeckue obpaso-
BaHHUS, pa3bpocaHHble MO BCEMY OpPraHU3My), a TaKXe LIUPKYJIUpY-
1o1Me B KpoBU NUMboUUTH (puc.9.1). JIumbonaHas TKaHb COCTOMUT
M3 PETHKYJISAPHBIX KJIETOK, COCTABNSIIOIIMX OCTOB TKaHHU, U JUMo-
LIMTOB, HaxOASIILIMXCS MEXAY 3TUMHM KieTKaMH. OCHOBHBIMH (YHK-
LMOHAIBHBIMU KJIETKAMM MUMMYHHOI CUCTEMBI SIBISIIOTCH JUMQOLIU-
Tbl, noapasgensiommecs Ha T- U B-nuMdouuntsl M ux cybromyns-
uud. OGuiee yncyio TUMGPOLMTOB B YEJTOBEUECKOM OpraHM3Me J0C-
Turaet 102, a obuiast Macca JUMOOUIHON TKAHM COCTaBIsAET IPU-
MepHo 1—2 % oT Macchl Tena.

JIumdougHbie opraHbl HeNSAT Ha LEHTpaJibHbie (MEpPBUYHBIE) U
nepudepuyeckne (BropryHeie). K e HTpanbHBIM OTHOCIT BUJIOY-
KOBYIO XeJie3y M KOCTHBII MO3r, TaK KaK KJIETKH 3THUX JUMdoun-
HBIX 0Opa3zoBaHUit OCYLUECTBISIOT MHCTPYKTHBHBIE (PYHKLHH, obec-
MeYHBAsT UMMYHOJIOTHYECKYIO KOMITETEHTHOCTb KJIETOK-MPEALLIECTBEH-
HMKOB, a TaKXe BBIMOJHSIOT PEryISaTOpHbIe (GYHKUMU. Y NTHI[ LEH-
TPaJibHBIM OpPraHOM UMMYHUTeTa sBisieTcs: cymka ®abpuumyca. Bu-
jnoukoBas xenesa c¢opmupyeT (MHCTpyKTHpyeT) T-TMMGOLMTHI, a
KOCTHBIif Mo3r yenoBeka U cyMka ®abpuiuuyca (bursa Fabricii) y mrurg
dopmupytor B-num¢oUHUTHI.

K nepudepuyeckuM opraHam OTHOCAT ceile3eHKy, JuMda-
TUYECKHE Y3JIbI U CKOIUIEHUS] TMMQOUIHBIX TKaHEit Mo BceMy opra-
Hu3my. Kietku nepugpepryecKuX opraHoB HEMOCPEACTBEHHO OCYylie-
CTBJISIIOT peakuuM KJIETOYHOTO M ryMOpPaJIbHOro MMMYHHTETa (0oOpa-
30BaHME aAHTUTEN, UHUTOTOKCHYECKas, KWJUIepHasd (YHKUUS W JOp.)
M TO3TOMY HAa3bIBalOTCI MMMYHOKOMIIETEHTHBIMH KJIETKaMH (MMMYy-
HOLIUTaMH).
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Puc. 9.1. JInmdarnueckas cucreMa uyenoBeka (cXema).



BuniouxoBas xeje3a — LEHTPAJIbHBIA opraH JUMQOLHMTOINO-
932 MO3BOHOYHEIX. DTa XeJe3a MOSABISETCS B MEepUON BHYTPUYTPOG-
HOrO pa3sBUTHSL U K MOMEHTY POXIEHHUs HocTuraet Macchl 10—15 T,
OKOHYaTeNIbHO CO3peBasi K MATOMY ToAy XW3HM M JOCTHrast MakcH-
MaibHbIX pasmepoB (30—40 r) x 10—12 romam; mnocne 30 yner Ha-
YuHaeTcsl o6paTHOE pa3sBUTHE XeJe3bl.

B KOpPKOBOM BeleCTBE BHJIOYKOBOH Xe€Jie3bl CTBOJOBBbIE KJIETKH
KOCTHOrO MO3ra MpeBpallialoTcss B THMOUMTHI Ha pPa3HBIX CTagUsSX
nuddepeHimpoBku. I[To Mepe co3peBaHUsI OHU MOKUAAIOT XeJie3y ye-
pe3 mumbaTHyecKHe cocylbl M MOMANAIOT B KpoBb. KJIETOUHBINA LUK
NpOTEKAeT B Xejede B TeyeHHe 4—6 4, a MOJNHbIA OOMEH Beeit Mo-
NyJIsSUUM TAUMOLMTOB 3aBepluaetcs 3a 4—6 nHeit. Kpome Toro, B Xe-
Jle3e CEKPETUPYIOTCS TOPMOHONIONOOHBIE BELUECTBA: TUMO3MH, THMO-
MO3THH W JApyrue JUMPOLUTOKHHBI, CIIOCOOCTBYIOILME CO3pPEBaHHIO
T-n1umMpoLUTOB.

HeTv ¢ BpOXAEHHBIM OTCYTCTBUEM BHUJIOUKOBOI Xejle3bl HEXH3-
HECMOCOOHBI H3-3a MMMYHOJIOTMYECKOH HEKOMIIETEHTHOCTH JIMMGO-
uurtoB. IIpy ymajgeHUM Xeje3bl Y B3pPOCJIbIX, 8 TaKXKe MMPH CTapeHHH
cHMXaercsa PyHKUMS MMMyHuTeTa. MHOrma oTMmedaiorcst BpoXIeHHBIE
rnopaxeHus1 xeje3bl — runomiasus (cuHapom du Ixopmxu), UM-
MYHOJIOrMYeCKasi HeJOCTATOUHOCTh C THMOMOM, araMmaryiooyamHeMus
BbpyroHa u np.

B KkocTHOM Mo3re (QOpMHUPYIOTCS KJETKHU-NpealieCcTBEH -
HUKHK, TOJUIIOTEHTHBIE CTBOJIOBBIE KJIETKM KOCTHOTO MO3ra Yeso-
BeKa W APYrMX MJEKOIMUTAIOLIMX, KOTOpPbIE 3aTeM TpaHCPOPMHPYIOT-
csa B T- ¥ B-numdouuntel WIK Apyrue KJIETKH KPOBH, YTO MO3BOJIS-
€T CYMTATh €ro LEeHTpPaJbHbIM OPraHOM MMMYHUTETA.

Fpynnoseie nuMdaruyeckne GoaauKkybl (MedepoBol
OJISALLKM) — 3TO CKoruieHUe JuMbOUIHONR TKaHW B CIM3MCTOI 00O-
Jiouke TOHKoOM XvlKK. HMX mpoaykuusi B 3HaUMTESbHOIl CTENMEeHM
obecreunBaeT MECTHbII UMMYHHUTET CIM3HCTON 000J0UKM KHUILIEYHHKA
U peryjupyeT BHAOBOH COCTaB €ro MHUKpPOGJIOpHI.

He6Hble MUHAAJIMHB MPEACTaBISIIOT cOOOM CKOIUIEHHUE JIUM-
($OMAHBIX 3JIEMEHTOB [IIOTOYHOrO KOJIBLA, 3ALLMLIAIOT BEPXHHE Ibl-
XaTeJXbHBIE MYTU OT BO3HUKHOBEHHS BOCTIAJIMTENIbHBIX 3a00sieBaHUM
M PeryJupyioT HopModiopy MOJOCTH pTa MU HOCOIJIOTKH.

JTumdbaTnuecKue y3Jbl — MeEJIKMe OKpyrjible 0Opa3oBaHHs IO
xony numdaTtuyeckux cocynos; 95 % numdouutos B numdaTryec-
KMX y3/1aX MOCTOSHHO LMPKYJUDPYIOT B JUMGaTHYeCKUX U KPOBEHOC-
HBIX COCYAax.

B cenesenxke cymectByior T- u B-3aBHCHMMBIe 30HBI pacroJio-
XeHus JuMdouuToB. B cefleseHKe B OCHOBHOM KOHLIEHTPUPYIOTCS
MjasMaTHiecKue KIETKM — MPOAYNEHTHI aHTUTEN.

B cnIM3MCTOM M MOACAU3UCTOM Cjloe aNMMmeHAMKCa UMEIoTC
CKOIUIEHUsI TUMOUIHON TKAHU, cocTosIME U3 JumdaTHyeckux doi-
JINKYJIOB.
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JIumdbounHbie cKomjeHUsA oOpa3yloTcs B CAU3UCTOI 060J104-
Ke ropraHu, OPOHXOB, B [TOYKAX, KOXe NPHU BOCIAJIMTE/bHBIX 3a00-
JIEBAHWSAX COOTBETCTBYIOILEN JIOKATU3ALUH.

KpoBb OTHOCUTCH K TiepUdepUuecKMM opraHaM MMMYHMUTeTa.
B et uupkynupylor T- u B-aumdouutsl, noaumopdHo-saepHble
neiikouuthl. Jlumdbouuts cocraBnsiior 30 % oT YMcaa JieKOLMTOB.

PonoHayaibHULEH GONBIUMHCTBA KJIETOK KPOBH, B TOM YHCJIE H
JUMGOUUTOB, SIBISIETCS MOJUIIOTEHTHAsA CTBOJOBAas KJeTKa Ko-
cTHoro mosra (Mopdosormyecky He MAeHTH(GHLHPYETCS), KOTOopas
npu auddepeHUMpoBKe ¥ Npoiaudepalld MOXeT IMpeBpallaThcsl B
npenuiectBeHHUKOB T- n B-immdouuros. IMpenectrseHHnku T-num-
¢oLHMTOB MUTPHPYIOT B BUJIOYKOBYIO Xejledy, The Tol BIUSIHUEM TH-
MO3MHA, TUMOIIO3THHA ¥ JIPYrMX MeJHaTOpOB CO3peBaioT U audde-
peHLMpYIoTCsi, oOpasyst pasHOBUAHOCTH JuMdbouutos: T-xenme-
psl, T-cynpeccopsl, T-adpdexropsl. [IpenmecreeHHUKH B-numdoru-
TOB MHUTPHUPYIOT B KOCTHBI/ MO3I M INpeBpallialoTcd B KOCTHOMO3ro-
Bble B-1uMdoUNTEI, KOTOpblE 3aTeM MNepexoadT B IJa3MaTHYECKUE
KJIETKH, MpOAyLMpYIOLHe aHTUTena (puc. 9.2).

Makpodaru, rpaHynoLUMTbl TaKXe MPOMCXOAAT OT OOlIero mpei-
ILIECTBEHHHKAa — KPOBETBOPHOIl CTBONIOBOM KJIETKH.

Benyuias adgexropHast posib B IeATETLHOCTH UMMYHHOI CUCTEMBI
HOpUHAIEXHT MUTpUpylolM auMmdbouutam. Jlumdouur sensiercs pyH-
KUMOHATBHBIM 3JIEMEHTOM B PEaKUMSX KIeTOYHOIo MMMYHUTETa, Mpel-
LIECTBEHHUKOM IUIa3MaTHYECKON KIIETKH, TpOLyUMpyoleid MMMYHO-
[JIOOYIMHBI, HOCUTE/IEM UMMYHOJOTMYECKON TaMATH, UHAYKTOPOM HM-
MYHOJIOTMYECKOM TONEPAHTHOCTH (HEOTBEYAEMOCTH HA AHTHIEH).

T-numbouuTsl 0becrmeYnBaloT KIeToYHble GOPMbI UMMYHHOTO OT-
BeTa (rMmnep4yBCTBUTENBHOCTh 3aMEUIEHHOrO TWIA, TpaHCIUIAHTALHM-
OHHBII MMMYHMTET, IPOTHBOOMYXOJEBbIi MMMYHHTET M T. X&), &
B-11M@OLIMTHl OTBEYAIOT 32 FYMOPAJIBbHBIAA UIMMYHHUTET (BCE BUABI aH-
tuTenoobpazosanus). T- u B-cucremsl nmbpOLUTOB B3aMMOAEHCTBYIOT
Mexay coboil U MakpodaraibHoit cucteMol, nipu 3rom T-cucrema
Mo OTHOLWUEHHIO K B-cucreme siBmsiercst peryjiupyolles.

K moHoHykneapHbIM ¢arouutam (makpodaram) OTHocsATCs ¢a-
FOLMTHI, UMPKYJIHpYIOWMe B nepudepuIeckoil KPoBH, a TakXKe TKa-
HeBble Makpodard. OHM 06pa3yloTcss B KOCTHOM MO3r€ M3 [MOJIMIIO-
TEHTHOI CTBOJIOBOI KJIETKM, MOCIE€ HECKOJBbKMX CTaAWil pa3BUTHs MO-
nagaloT B KPOBOTOK B BUAE MOHOLMTOB. TkaHeBble Makpodaru ¢op-
MHUPYIOTCH YACTHYHO M3 MOHOLIMTOB, a YACTHYHO — B TIpoLecce Ipo-
andepaunn Makpodaros.

IMon MMKPOCKOIIOM WM TyTEM OKpAalLIWBAHHUA pa3nuyars T- U B-
KJIETKM He YAAeTcsl — 3TO BO3MOXHO TOJIbKO C TIOMOLLBIO pactpo-
BOil 3/MeKTPOHHO! MuKpockonuu. st B-anMdouuToB xapakrepHa
BOpPCHHYATasA MOBEPXHOCTb, T-KIeTKU Oosiee riaaakue, BOPCHUHOK
oueHb Mano. Koraa B-kjierky HauMHawoT NMpoayLMpoBaTh UIMMYHODIO-
Oy/JUHBI, HA MX MOBEPXHOCTH BO3HHMKAIOT ILIAPOOOpPa3Hble CTPYKTYPHI.
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Puc.9.2. WmMyHomos3 (cxema).
CK — crBonoBas wierka; [1 — npemwecteeHHuk; Tn — T-numdouur; Ba — B-
aumouut; D — aputpount; Bn — B-numdbouut namatd; Tn — T-aumouut na-
msatH; Tx — T-xeanep; T — T-adpextop; Tc — T-cynpeccop; Tk — T-kuanep;
Mn — nnasmounut; M — MoHouuT-Makpodar; NK — ecrectsennbiit kunep; T, —
HyaeBble kietkn; Ta — amnaudaitepsl.

MoHouuTsl MMEIOT HObYATYIO CTPYKTYpY. Ha nosepxHoctd jumdo-
LUTOB CYLUECTBYIOT crieuuduyeckue MeMOpaHHbIE peLENTOphl, KO-
TOPBIE CYXAT aHTUIEHAMHU STHUX KJIETOK. B HacTosiliee BpeMs ¢ fo-
MOLLbI0O MOHOKJIOHAMBHBIX aHTUTENT MOXHO MIEHTU(HLHPOBATh BaX-
Hellllve cyornonyaauuu JuMGOLUTOB U MOHOLUMTOB MO aHTUIEHHOMN
ctpyKtype. B 80-x rogax Obuia MpUHSITa MeXAyHapomHas HOMEHKJIA-
Typa nuddepeHHPOBaHHBIX aHTUI€HOB JieiikounToB Yejoseka (CD-
claster of differentiation).
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3penste B-nmuMdouuTel Ha KIETOYHOH MeMOpaHe KUMEIOT HMMY-
HOIJIOOY/IMHBI, UTPAIOLLME POJIb AHTUreHCTIEUH(HUYECKHX PELIENTOPOB.
IMocne aHTUreHHOW CTUMYIAUMK B-TUM@OUUTHI MepexomsaT B Tas-
MaTHYECKHE KIIETKHM, KOTOpbIlE PE3KO YCHJIMBAIOT CMHTE3 UMMYHOIJIO-
6ynuHOB onpeneieHHOH crneuudPUYHOCTH.

Y HOpMaJIbHBIX XMBOTHBIX MOCTOSHHO BO3HHMKAIOT U pa3pyllialoT-
csl MOMYMSIUMU KJIETOK, BHIPaOATBIBAIOILIMX AHTHTENAa K TOMY WJIH
VMHOMY aHTHIEHY WM OCYILECTRISIOIUMX KJIETOYHBIE UMMYyHHBIE pe-
akuuu. JIumdonaHas cucteMa He COAEPXHT TOTOBBIX Mopgosoruyec-
KHMX CTPYKTYp, CIIOCOOHBIX MOCTOSIHHO OTBEYaTh HAfEXHOW 3allIUT-
HOi peaklueil Ha HOBble AHTHIEHBI.

Kak 6b110 ckazaHo, T-TUMEPOLMUTHI HUMEIOT HECKOJBKO Cybnormy-
JSIUMA C Pa3sIMYHBIMU (PU3MONOTHYECKHUMH (DYHKLMSIMMU.

T-xejmepbl OTHOCSATCS K peryiupyioluM xietkam. Iloayuus or
Makpocgaros MHpopmailnio o0 aHTHreHe, T-Xenmepsl ¢ MOMOLUBIO
UMMyHouuTOKMHOB (HMJI-2) mepemaloT cCHrHai, yCWJIMBAIOLUMIX MpoO-
nudepaumnio T- 1 B-muMpoUUTOB HYXHBIX KJIOHOB, TIpeBpailias HX
B aKTHBMpOBaHHble T-3ddekTopbl MM I1a3MaTHYECKUE AHTUTEJIO-
MPOAYLIMPYIOLLHE KIETKH.

T-cynpeccopbl TOXe OTHOCATCS K PeTYJSITOpaM HWMMYHHOrO OT-
BETa. DTH KIIETKH SIBISIOTCS aHTAroHUCTaMu T-XxejimepoB W OJIOKH-
PYIOT pa3BUTHE TYMOPAJBLHOTO M KJIETOYHOTO HMMYyHHUTETA.

T-a¢pdextopbl (Maun T-Kusutepbl) OTBETCTBEHHBI 33 KJIETOYHBIit
MMMYHHUTET B PasjiIMYHBIX €ro MpOSIBAEHHSIX: pa3pyLUaloT OMyXoJieBble
KJIETKH, TPaHCIUIAHTUPOBaHHbIE KJIETKH, MyTHPOBABIIHE KJIETKH COO-
CTBEHHOIO OpraHM3Ma, y4acTBYIOT B TMNIEpUYYBCTBUTEIHLHOCTH 3aMell-
JIEHHOrO THIMA. DTO LMUTOLMUAHBIE KIETKH, pa3pyLUaloiue KIETKU-MH-
WEHM TIPH HETOCPEACTBEHHOM KOHTaKTe 3a CYeT BbilessieMbIX cep-
MEHTOB-TOKCHHOB WJIM B pe3yjibTaTe aKTUBAUMH B KJIETKax-MHLLe-
HAX JIN30COMAJIBHBIX (hEPMEHTOB.

T-ammindaiteppl — KIETKH, YCHJIMBAIOIIME AEHCTBHE TeX HIIM
HHBIX cyononynsunit T-aMMEPOLMTOB.

Hynesble KieTKH — auMdormThl 6€3 OTIMYUTENBHBIX NMPU3HAKOB
T- u B-knerok. Tor ¢akT, YTO OHM BCTPEYAIOTCsl Cpelu aumdouu-
TOB KOCTHOTro Mo3ra B 50 % cnyyaes, a cpenu JHUMGOLIMTOB KPOBH
B 5 % cny4yaes, MO3BOJISIET MPEAIONIOXUTb, YTO 3TO He3pesble ¢op-
Mbl THM(OUUTOB, XOTd M obnajaloliue LUNUTOTOKCHYECKON aKTUBHO-
CTBIO.

Ecrecreennble Kuiaepsl Natural killer, win NK-kneTku, Takxke
HeJsb3s M0 MOpP(PONOrMYecKHM HJIM AHTHUTEHHBIM CBOWCTBAM OTHECTH
HU K T-, HM K B-nuMdouutam, Ho OHH aKTHBHO YYacTBYIOT B IpO-
THBOOITYXOJIEBOM UMMYHUTETE, OTTOPXEHHH- TPaHCILJIaHTara.

Cyuwecrsylor B- u T-kneTku nmamaru. DTo HOJAroXMBYLIME JIHM-
¢boLMTHI, COXpaHSIOLLME [OC/e MEPBUYHOrO KOHTAKTAa C AHTMIEHOM
MHGOpMaLIMIO O HEM B TeUeHHE MecdAlleB, JeT, Aecatuieruii. [Ipu
BTOPUYHOM MOMAaJaHUM TOTO XE aHTUreHa MPOMCXOAUT CTUMYJISILIMS
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Puc.9.3. TpexxieToyHass Koonepauus (CXxema).

ATl — autureH; MK — nnasMatuuyeckue Knetku; B — B-numdountsr; Tx — T-xen-

nepel; Tc — T-cynpeccopsi; Tk — T-kunnepnl; M — Makpodar; UJI — uHTepneit-

KMHBI, | — cneunduyecknit aHTHIEH; 2 — aHTWIEH DJIaBHOTO KOMMJIEKCA THCTO-
cosmectMocth (MHC/HLA).

3TOro KJIOHa KjaeToK. B-kinetku ObicTpo npoinugepupyoT U Mpespa-
LIAIOTCA B [Ia3MaTHMYeCKHe, KOTOphle NMPOAYLMPYIOT aHTHUTENIA HyX-
HOH cneuMPUYHOCTH.

TakuM obpa3oM, PyHKIMH UMMYHUTETA OCYILIECTBISIOT TPU BUIAA
MMMYHOKOMITETEHTHBIX KJIETOK: Makpodaru, T-nuMbouuTh H
B-numdbounTtsl. JesaTenbHOCTb 3THX KIIETOK, HalpampieHHas Ha pac-
MO3HaBaHWE U YHUUTOXEHHE MeHETHYECKH YYXEepPOIHbLIX BELIECTB, T. €.
MolUIepXaHUE TOMEOCTasa, OCYUIECTBASIETCS B COAPYXecCTBe APYr C
IpPyroM, B TaK Ha3bIBAEMOM KOOMepaTHBHOM B3aumoneiicteuu. Koo-
nepaumio Kietox (pvc. 9.3) ocyurecTBASIOT MeaIUaTOPbl, KUMMYHOLIH-
TOKHMHBI U JApYrue peryasTOpHble BeU[eCTBA MU MeXaHH3MBI.

9.5. Buabl nuMmyHuTeTa

Pa3nnyaloT HeckoJibKO OCHOBHbIX BHIOB MMMyHHTera. Hacnen-
CTBEHHBIH MMMYHUTET (BpOXIEHHBINH, BUIOBOI) 0BGYC/IOBIEH
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BbIPAOOTaHHOI B Mpoliecce PUIoreHe3a reHETHYECKH 3aKpeIieHHO
HEBOCIIPUUMYHBOCTBIO BMIA K AAHHOMY aHTMIeHY MJIM MHKpoopra-
HHU3MY; OH CBSI3aH C OMOJIOrMYeCKHMH OCODEHHOCTSIMM MaKpo- H
MHUKpPOOpraHM3Ma M XapakTepoM HX B3auMoneiicTsus. BumoBoil MM-
MYHHUTET HecreUHpHYeH U MOXeT ObITh a0COJIOTHBIM (HAanpH-
Mep, HEBOCIIPMMMYMBOCTh XHUBOTHBIX K Bo30ymutenio BUU-unpex-
LMK YesloBeKa, K BHpycaM OaKTepHil) H OTHOCHTEJbHBIM (Ha-
MpUMeEp, MOsIBIeHHE YYBCTBHUTEJIBHOCTH K CTOJIOHSIYHOMY TOKCHHY Y
HEYyBCTBUTEJIbHBIX K HEMY JISATyLIEeK MPH MOBBILIEHHH TEMIIEPATYPHI
TeJa).

Mpuo6peTeHHBIT MMMYHUTET crneuudHyeH U He nepela-
eTcsl o Hacjeactsy. OH dopMHUpyeTcst ecTECTBEHHO M CO3AETCs Mc-
KyccTBeHHO. EcTeCTBEHHBIH NMpUOGpeTEeHHBIH HMMYHHTET MO-
sIBJIsieTCsl Toche MepeHeceHHoro MHbeKoHHoro 3abonesaHunst (ocna,
KOpb W JIp.) WIM MPH OBITOBLIX CKPBITBIX KOHTAKTaX C HeGOMBILUIMMH
N03aMH MUKPOOHBIX aHTHIreHoB (Tax Has3biBaeMasl OBITOBasg HMMMYHH-
sauuss). UcKyccTBeHHBI# MpUOGpPpEeTEHHBI HMMYHHUTET BO3-
HHUKAeT NMpH BaKUHHALUH.

MMMyHKUTET ObIBa€T aKTHBHBIA M MAacCHUBHBIA. AKTHBHBIN HM-
MYHHTET BbipabaThIBaeTCsi OPraHU3MOM B Pe3yjIbTaTe BO3AEHCTBHS
aHTUreHa Ha MMMYHHYIO CHCTEMY (Hampumep, MpH BaKLMHALIMH).
IlaccuBHBII MMMYHHTET OOGYC/IOBJieH aHTHUTEllaMH, NepelaBa-
€MBIMM OT MMMYHHON MaTepu peGeHKy IMpHU POXIEHUH WIH IyTeM
BBelleHUS MMMYHHBIX CHIBOPOTOK, & TaKXe IMpH Mepecake HMMYH-
HBIX KJIETOK.

AKTHBHBIIT HMMYHHKTET MOXeET ObITb 'YMoOpajibHBIM (00ycioB-
JieH aHTUTeJaMM), KJIEeTOYHBM (00yc/iOBeH HMMYHOKOMIIETEHT-
HBIMH KJIETKAMH) K KJIE€TOYHO-TYMopaJbHBIM (0OycnoBieH U
aHTHTENIAMHM, 1 KMMYHOKOMIIETEHTHBIMH KJIeTKamMu). Hanpumep, aH-
THTOKCHYECKHI HMMYHHKTET K OOTYJIHM3MY U CTONOHSIKY sIBIsIeTCS Ty-
MOpPA&JIBHBIM, TaK KaK OH OOYC/IOBIEH aHTHUTEJaMH, LLUPKYJTHPYIOLIK-
MH B KpPOBH, UMMYHHTET K JIe[lpe MM TYGEpKyse3y — KIIETOYHBIH,
a K ocle — KJIETOYHO-TyMOPAJIbHBIH.

Paznuyaror Takke MMMYHUTET CTEpPHJBbHBII, coXpaHsIOWUACS
B OTCYTCTBME MHKpPOOPraHW3Ma, U HeCTEepHJbHBIH, KOTOPBIA CY-
LIECTBYET TOJILKO MpH HAIHYHMH BO3GYIMTeNi1 B opraHuaMme. Kiaccu-
YeCcKHM IMPHUMEPOM HECTEPHJIBHOTO HMMYHHTETa SIBISIETCSI UMMYHH-
TeT MpH’ TyOepKysese.

OTaenbHO BBHIAEAIOT TaK HAa3bIBAEMBIH MECTHBIH HMMYHHUTET,
KOTOPHIM 3alIMUIaeT OTHAe/IbHblE Y4acTKHM OpraHuW3Ma, HampHuMep
CJIU3NCTBIE 0GO0JIOYKH, OT BO3OynUTeeit HH(pEKUHOHHBIX Gosie3Heil.
OH dopmMupyeTcd NMPHU YYacCTHM CEKPETOPHOrO MMMYHOIJIOOYIHHA A
(cM. pasmen 9.9) u xapakrepusyercss Oosee akTHBHBIM (baro-
LUTO30M.
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9.6. Peakuum M mexaHM3Mbl UMMYHMTETA

3aiuuTHble GyHKUMH, T. €. TIOAAEpXKAHUE TOMEOCTa3a NpPH AHTHUIEH-
HBIX BO3JEHCTBUSX, HMMYHHAs CHCTEMa OCYILECTBISET C TOMOLLBIO
KOMILIEKCA CIOXHBIX B3aHMOCBSI3@HHBIX PeakLMii, HOCSIIMX KaK CIie-
uubHYecKHi, T.e. TIPUCYILUMII TOJIBKO HMMYHHOI CHCTEME, TaK H He-
crieuupuyeckuit (obmedusnonornueckmit) xapakrep. ITostomy Bce
(opMBl UMMYHHOrO pearMpoBaHHMsI M (DaKTOphI 3AIUMTHI OpPraHU3Ma
MoIpa3feNsioT Ha creuudHuyeckue U HecnenHpHUIECKHE.

K HecmeunmdunyeckuMm ¢dakTopam pe3UCTEHTHOCTH OTHO-
CAT ClEnyIoLHe:

® MexaHMuyeckHe (KOXa M CIM3HCTbie ODOJIOYKH);

® usmko-xumuyeckue (pepmeHTbI, peakuus Cpeabl H Ap.);

® UMMYHOOMOJOTHYECKYIO 3alUTY, OCYILECTBISIEMYI0 HOPMAJIBHBI-
MU HEMMMYHHBIMH KJIETKaMH (¢darouMThl, eCTeCTBEHHEIE KHJLIE-
pBl) M TyMODAJIBHBIMH KOMITOHEHTaMH (KOMIUTIEMEHT, MHTepde-
POH, HEKOTOpble OEJKH KpOBH).

K cneundpuyeckuM c¢dakTopam 3alMUTHl OTHOCATCS CIEdy-
1omre GoOpMbl pearHpoBaHUSI UMMYHHOM CHCTEMBI:

® aHTUTE000pa3oBaHUE;

® yYMMYHHBIH darouuTo3 U KwinepHas (GYHKUMS UMMYHHBIX Mak-
podaroB U JTUMGOIUTOB;

CMNEPYYBCTBUTENBHOCTh HeMemieHHoro Tuna (I'HT);
TMNEpYYBCTBUTEIBHOCTD 3amemieHHoro THna (I'3T);
HMMYHOJIOTHYECKAs. TIaMSTh;

MMMYHoOJIOTHYecKag TojepaHTHocTb. UHoraa x ¢opmaM UMMYHO-
JIOTHYECKOr0 pearMpoBaHUsI OTHOCAT MAMOTUI — AHTUMIUOTHUITH-
YyecKoe B3aUMojieiicTBYE.

Hecneuuduueckue u cneuucpruiyeckue GakTopsl 3alUTHl HENb3S
paccMaTpMBaTh H30JMPOBAHHO, TaK KaK OHH (PYHKUHOHUPYIOT BO
B3aMMONEHCTBHH, COCTABJSISI €IMHYIO LIEJOCTHYIO CHCTEMY 3allH-
THl OpraHH3Ma OT aHTHreHoB (HallpMmep, BO36ymuTeneil HHpex-
LHOHHBIX Gose3Heit). OQTHAKO OHM MOTYT BKJIOYAaThCs B IMpouece
3a1UMTH He OJHOBPEMEHHO M He BCE cpa3y. B 3aBHcHMocTH OT xa-
paKkTepa aHTHI€HHOro BO3JE€HCTBUS BEAYLUMMHU MOryT ObITh HJIHU
OIHa, WIH HECcKOJIbKo (opM pearHpoBaHHUs, HEKOTOphIE TIPH 3TOM
MOTYT He NposBIATbCS. B aToM 3awiioyaercsi MHOrooGpasue, 3Ko-
HOMHOCTb M 3¢ (EeKTHBHOCTb JeiCTBUSI HMMYHHOI cHucTtembl. Ha-
npumMep, Misi 06e3BpeXUBaHUA nUPTEPURHOrO, CTOJOHAYHOTO HIIH
Opyroro TOKCHHA JOCTATOYHO TAaKOH peakuHMH HUMMYHHUTETa, Kak
obpa3oBaHHe AHTHTEN, MOCKOJbKY BblpabarTbiBaeMble aHTHTOKCH-
Hbl HEATPAIM3YIOT TOKCHH; MpU TYOEpKyse3e OCHOBHOE 3HAYEHUE
umeeT kuuepHas OyHkuug T-n1uMbOUUTOB, B IPOTUBOBHUPYCHOI
3aILMTE BEAYILYIO POJIb MIpaeT NMPOTHBOBUPYCHBbIH Oenok, BhIpa-
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GarbIBaeMbIi KJIETKaMX UMMYHHOH CHCTEMBI, — HMHTep(epoH; B
MPOTUBOOITYXOJIEBOM UMMYHHUTETE — (DYHKLIVS €CTECTBEHHBIX KWJI-
JIEPOB U T. I.

9.7. ®akTopbl Hecneuudpmryeckon 3aluTbl OpraHuaMa

Mexanuueckue daktopbl. Koxa u cin3uctele 000N0YKU Me-
XaHUYEeCKM TMpEISATCTBYIOT MPOHUKHOBEHUIO MHMKpPOOPTaHU3MOB M
IpYruX aHTUreHOB B opraHuam. [TociemHue Bce Xe MOrYT IMOMAanaTth
B OpraHuaM IpH 3a00JieBaHUSAX U IOBpPeXAECHUSIX KOXHU (TpaBMbI,
OXOFH, BOCMAJIMUTE/bHbIE 3a00/€BaHUsI, YKYCbl HACEKOMBIX, XWBOT-
HBIX ¥ T. II.), @ B HEKOTOPhIX CJIy4asiX U yepe3 HOPMAJBHYIO KOXY U
CIIM3UCTYIO 000JIOYKY, MPOHUKAsA MEXAY KJIETKaMU WU Yepe3 KJeT-
KM 3nuTenust (Hampumep, BUPYChl). MeXxaHUYECKYl0 3alLUTy OCylile-
CTB/ISIET TAKXE PECHUTYATHIA 3MUTENUA BEPXHUX IbIXaTEJBHBIX ITy-
Tei, TaK KaK ABUXEHWUE PECHUYEK TOCTOSIHHO YHAJISEeT CAU3b BMEC-
T€ C IOMABIIUMU B JbIXaTe/IbHble MYTH WHOPOMHBIMM YacCTULIAMM U
MHUKpPOOpPraHU3MaMH.

dusnko-xumunueckue bakTopbl. AHTUMUKPOOHEIMYU CBOIi-
CTBaMH O0JIAJAIOT YKCyCHasl, MOJIOYHAsI, MypaBbKHasl U JIpyrue Kuc-
JIOTEI, BblOeJISiEMble MOTOBBIMU M CAJbLHBIMM XeJie3aMU KOXW; COJisi-
Hasg KWCIOTa XeJyJAOYHOTO COKa, a TakKXKe MpOTEOoJUTHYeCKHUe M
npyrie ¢epMeHTBI, UMEIOLLMECs] B XUIKOCTAX U TKaHSIX OpraHu3ma.
Ocobast poJib B aHTUMHKPOOHOM IENCTBUU MPUHAMIEXKHUT depMEHTY
AU30UUMY. DTOT MPOTEOIUTHUECKHI (epMeHT, OTKphITEIH B 1909 .
1. JI. JamteHko M BeygeneHHplt B 1922 r. A. OjaeMUHIoOM, moayuyuat
Ha3BaHUE <«MypaMMIasa», TaK KaK pa3pyllaeT KIETOYHYIO CTEHKY
6akTepMii M IOPYrMX KIeTOK, BbI3bIBasg WX rubenb M CrnocoGCTBYs
darounrosy. JiuzouuM BeipabaTeiBalOT Makpodard U HeHTpoGuibL
ConepXutcsi OH B GONBIIMX KOJHYECTBAX BO BCEX CEKpeTax, XMUIKO-
CTAX M TKaHAX opraHMsma (KpoBb, CJIIOHA, CJI€3bl, MOJIOKO, KHLLIEY-
Hasi CJIu3b, MO3T U T. 1.). CHUXKeHUe ypoBHS (epMeHTa MPUBOIUT K
BO3HUKHOBEHHIO UH(PEKLMOHHBIX U IPYruX BOCMAIUTEIbHBIX 3abosie-
BaHuil. B HacTosilliee BpeMsi OCYLIECTBIEH XUMUYECKUI CUHTE3 JIM30-
LMMa, U OH HMCHOJIb3yeTCs KAaK MEIWLIVMHCKWN mpenapar IS Jeye-
HUSI BOCHIAJTUTENBHBIX 3a00JIeBaHUIA.

UmMmyHoOHoNornyeckue ¢pakropsl. B mpouecce sposmoLuu
chopMHUpPOBAJICS KOMIUTIEKC FyMOPAIBHEIX U KJIETOYHBIX (paKTOpoB He-
crieruecKoil pe3UCTEHTHOCTH, HAMpaBJieHHBIX Ha yCTpaHEHHWE 4y-
XEepOIHbIX BEIUECTB M YaCTUL|, MOMABIUUX B OPraHM3M.

I'ymopanbHble dakTopsl HecrneupHYecKol pe3UCTEeHTHOCTH Co-
CTOSIT U3 pa3HoOOpa3HBIX GeJIKOB, ComepXallluxcs B KPOBM M XHIA-
KocTsix opraHuama. K HuUM oTHocATCA 6ejIKM CHCTEMBI KOMIUIEMEH-
Ta, HHTepdepoH, TpaHcheppHH, B-JIU3KHBI, OeJloK nponepauH, ¢uo-
POHEKTHH U Ip.
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Benkyu cvcTeMbl KOMIUIEMEHTa OOBIYHO HEaKTUBHbI, HO TMpPHUOO-
peTaloT aKTHMBHOCTL B pe3yJIbTaTe MOCHENOBaTEIbHONH AaKTHBALMU M
B3aHMOJEMCTBUSI KOMITOHEHTOB KoMruieMeHTa. MHTepdepoH oKa3pi-
BaeT UMMYHOMONYJIUPYIOILMHA, nponudepaTuBHbIi 3ddekT U BbI3bI-
BaeT B KJIETKE, UHPUUHUPOBAHHONX BUPYCOM, COCTOSIHHE MPOTHBOBM-
PYCHOM pe3uCTeHTHOCTH. B-JIM3MHBI BhIpaGaThIBAIOTCA TpOMOOLIMTA-
MU M obnagaloT GakrepulIMIHbIM HeiicTBueM. TpaHcdeppuH KOHKY-
pPUpPYET C MUKPOOPraHM3MaMH 3a HeoOXooUMbIe JUIA HUX MeTabonu-
Thl, 6e3 KOTOpBIX BO3GYAMTENM HEe MOTYT pa3sMHoXarbcsl. bemok mpo-
NepaiUH y4acTBYeT B aKTHBALIUM KOMIUJIEMEHTA W IPYTHMX peakKLUsX.
ChIBOpOTOYHbIE MHTHOMTOPBI KPOBU, HanpuMep P-HHTHOMTOPBI (P-
JIUTIOTIPOTEUHBI), UHAKTUBUPYIOT MHOTHME BUPYCHI B pe3yjbrare He-
cneruduyeckoi OI0Kamsl UX MOBEPXHOCTH.

OtnenibHble ryMopayibHble (pakTopbl (HEKOTOPbIE KOMITOHEHTHI KOM-
reMeHTa, GUOPOHEKTUH M JIp.) BMECTE C AHTUTENIAMH B3aUMOJIENi-
CTBYIOT C NMOBEPXHOCThIO MUKPOOPTaHMU3MOB, criocobeTBysi Mx caro-
LIUTO3Y, UIPasi pojib OTICOHUHOB.

Bonblioe 3HayeHne B HecnelupHUIECKO Pe3UCTEHTHOCTH HUMEIOT
KJIETKH, CMOCOOHbIe K (haroluTo3y, a TAKXKE KJIETKH C I[MTOTOKCH-
4YeCcKOil aKTHUBHOCTBIO, Ha3blBaeMble €CTECTBEHHBIMM KWUIEpAMH, WIH
NK-kretkamu. NK-knetku npenctaBasior co6oil ocobyio NMomyssiLuio
JuMoLHTONOmI0OHBIX KIETOK (6oNblIME TPAHYIIOCOAEPXKALINE JIUM-
dbouutel), obragaOIUX LUUTOTOKCUYECKUM NECIHCTBUEM TMPOTUB HyXKe-
POIHBIX KJIETOK (paKoBbIX, KJIETOK TMPOCTEHIUHMX M KIETOK, MopaxeH-
HbIX BUpYycoM). Bumumo, NK-KreTKH OCyUIECTBISIOT B OpraHM3Me
MPOTUBOONYXOJIEBBIH HAan30p.

B nomuepxaHMH pe3HCTEHTHOCTH OpraHM3Ma HMeeT Gosbloe 3Ha-
yeHWe U HopMaiabHasi MUKpodiopa opraHuaMa (cM. pasgen 4.5).

9.7.1. ®azcoyumos

®arounTtos (oT rpey. phago — MOXMpAl U cytos — KIeTka) —
npotecc NMOIOIEHUsT U TTepeBapUBAHUS AHTUICHHBIX BELUECTB, B TOM
Yycjie MHUKPOOPTAHM3MOB, KJIETKAMH ME30JEPMATbHOIO MMPOUCXOX-
neHuss — ¢arouuramu. Y. Y. Meynukos pazaenun (arouutsl Ha Mak-
podaru u MuKpodard. B Hacrosiiee BpeMsi Makpo- M MHKpodaru
obbequHEHbI B eMHYI0 cucteMy Makpodaros (CM®). K sroii cuc-
TeMe OTHOCAT TKaHeBble Makpog)ard — SMUTENHATbHbIE KIIETKH, 3B€3-
nyarble peTukylosHnoTenuountsl (kietku Kyndepa), anbpeolsipHble
M [epHTOHeaNibHble Makpodaru, Haxonsiuecss B ANbBeoJIax U ToJo-
CTU OpIOUIMHBI, GeJible OTpOCTYaThie SMUAEPMOLIUTBH KOXH (KITETKH
Jlanrepranca) u np.

Dyukunn Makpodaros 4ypessbiyaiftHo pazHoobpa3Hbl. OHM IepBble
pearupyioT Ha 4yXEpOLHOE BelleCcTBO, SIBISSACH CHEeLHaIu3UPOBaH-
HbIMM KJIETKaMH, TOMJIOLIAIOUIMMUM M YHUYTOXAIOUIMMHM B OPTaHM3-
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b AT Fclg

V@ HLA-DR

(/4 DR +DT
\ Qv

Puc. 9.4. ®DyHKuMOHaNBHBIE CTPYKTYphl Makpodara (cxema).

AT — anturen; AT — nerepmuHaHTa aHTHreHa; PC — darocoma; JIC — nusocoma;

@ — ¢epmenTri; ®J1 — ¢aronnsocoma; MAT — MeTaGonu3MpoBaHHBIA aHTUIEH;

HLA-DR — pacnosnaoumii antureH; DR + DT — xoMnnekc pacnosHaioulero aH-

THreHa ¢ AetepMuHaHTOi; Fclg — peuentop k Fc-dparmenty Ig; C3 — peuentop

K ¢parMenty koMmiemeHTta; [ — peuentop K rucraMuHy; CP — cekpeuust ¢ep-

MeHTOB; C — cekpelust KoMnioHeHTOB KoMIUleMeHTa; WJI-1 — cekpelwsi HHTepsieilKu-
Ha; T, B — peuentopel k T-, B-numdouuram.

Me YyxeponHble cybcraHiuy (OTMHpAIOLMe KIETKH, PaKoBbie KJIET-
KM, GaKkTepuH, BUPYCHI M OpyrHe MHUKPOOPraHU3Mbl, aHTUTEHbI, He-
MetaGonu3npyeMble HeopraHuyeckue peuiectBa). KpoMme Toro, mMak-
pocdary BbIpabaThIBAIOT MHOTHE GHOJIOTMYECKH AKTHUBHbIE BEILIECTBA —
depMeHTB (B TOM YUCJIEe JTHU30LMM, MEPOKCUAA3Y, 3CTepas’y), GeaKu
KOMIUIEMEHTa, UMMYHOMOLYJISITOPBI THMA HHTepaeiikuHoB. Hannuue
Ha TIOBEpXHOCTH Makpodaros pelieNTOPoB K MMMYHOIVIOOYIMHAM (aH-
TUTENAM) U KOMIUIEMEHTY, a TakXe cHcTeMa MeIHaTopoB obecre-
YHBalOT UX B3aumoneiictBue ¢ T- U B-mumdounramu. IIpu sToM Mak-
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podary akTUBHUpYIOT 3alUTHBIe PyHKUUKM T-numdouuros. biaaroga-
P HATHYUIO PEleNTOpOB K KOMIUIEMEHTY M MMMYHOIJIOOGYIMHAM, a
TaKXe aHTUreHoB cucteMbl rucrocobMectMoctd (HLA) maxpoda-
r'd MPUHUMAIOT YyacTHe B CBS3BIBAHUM W PACIIO3HABAHUW AHTHTeE-
HoB (puc. 9.4).

Mexanu3m H ctamuu darouurTosa. OnHOH M3 OCHOBHBIX (ByHKLMI
MakpodaroB siBnsgercs: GaroluTo3, KOTOpbIA MpeacTapaseT coboil sH-
IOOLUTO3, OCYUIECTBASEMBIH B HECKOJIbKO cTaiuil (cM. puc. 9.4). Iep-
Bas CTagusi — afcopOuLMs YaCTHIL HA MOBEPXHOCTH Makpodara 3a cyer
3JIEKTPOCTATUYECKUX BaH-AEP-BAATBCOBBIX CHJI U XUMHUYECKOTO CpOJ-
CTBA YacTHUIL K pelienTopaM ¢arouuta. Bropas cragusi — MHBaruHa-
LU KIEeTOYHOI MeMOpaHbl, 3aXBaT YaCTHULbl U IMOIPYyXEHUE ee B MPO-~
TorutasMy. Tperbsi cragusi — oGpa3oBaHue (arocombl, T. €. BaKyOJIU
(my3bIpbKa) B MpOTOIUIa3Me BOKpYr MomIolleHHON yacTuibl. Yersep-
Tasi cTagusi — ciausiHue ¢arocomsl ¢ JIM3ocoMoi arouuTa, comep-
xaulei mecsTku depMeHTOB, U obpasosaHue caronuzocoMbl. B ¢a-
roJIM30COME MPOUCXOMMUT TNMepeBapHBaHue (IECTPYKLIUS) 3aXBauyeHHOMN
yacTHLbl epMeHTaMu. [Ipu NoroleHUN YacTHLbI, NMpUHAUTEXAlLEi
opraHusMy (HanpuMep, norubuLIas KieTKa WIM €e YacTH, coOCTBeH-
Hble GeJkM M pyrve BeulecTBa), MPOMCXOIUT paclielieHue ee dep-
MeHTaMH (parojif30coMbl 10 HEAHTUTEHHBIX BeUIECTB (AMUHOKHCIO-
Thl, XHUPHBbIE KUCIOTbI, HYKIEOTHIbl, MOHOcaxapa). Eciy nomouia-
eTcd yyxXeponHas yactuua, depMeHTbl (parom3ocoMbl HE B COCTOSI-
HUU PaCUIETIUTh BEUIECTBO IO HEAHTHMTEHHBIX KOMIOHEHTOB. B Takux
ciy4asx ¢arojid3ocoMa ¢ OCTaBLUEHCsT U COXpaHUBIUEN YYXKEPOIHOCTh
YacThio aHTUreHa rnepenaercsa mMakpodaroM T- u B-numdouuTam, T. e.
BKJIIOYaeTcsl clieldpryeckoe 3BeHO UMMYyHHMTEeTa. DTa repenaya He-
paspylueHHol yacTi aHTUreHa (merepMuHaHtbil) T-nuMdoLUTy ocy-
LLIECTBJISIETCA TyTEM CBA3bIBAHUSA JETEPMMHAHTBI paclo3HalOUUM
AHTUIEeHOM KOMIUIEKCA MMCTOCOBMECTHMOCTH, K KOTOpoMy Ha T-JIMM-
douurax umelorcs cneurduyeckre peuentopbl. OnucaHHBIA Mexa-
HU3M JIEXUT B OCHOBE PACIIO3HABAHUS «CBOETO» U «4yXOro» Ha
ypoBHe Makpodara U siBNeHUs darouuTosa.

Pomb aronuroza. DarouuTos sABIsieTcs: BaXHeHILed 3auUTHom pe-
akuueil. darouyThl 3axBaThIBalOT GaKTEpHUM, TPUOLI, BUPYCHl U WHaK-
TUBUPYIOT MX MOCPEICTBOM Habopa (pepMEeHTOB U CHOCOOGHOCTH CeK-
petuposate H,0, u Apyrue nepexucHbie coelnHeHMs, obpasyioline
aKTUBHBIN Kucyopol (3aBepuieHHbId darounTos). OqHAKoO B He-
KOTOpBIX CIyyasix 3axpauyeHHbIe (paroLiToM MHUKpOOPraHU3Mbl BBIKH-
BAJOT M Pa3MHOXAIOTCSI B HEM (HanmpUMep, TOHOKOKKH, TybepKyses-
Has nanoyka, Bozoynurenb BUY-undexunu v ap.). B takux cayyasx
dbarounTo3 Ha3pIBAIOT He3aBepUIEHHBIM.

DarouuTO3 YCHJINBAETCS aHTUTEIAMHU-ONICOHUHAMH, TaK KaK CBSI-
3aHHBbI UMHU QHTHUTEH Jierye afcopbUpyeTcsi Ha MOBEpXHOCTU ¢haro-
LUTA BCJEACTBUE HATUYUS y TIOCTEIHEro PelenTopoB K 3TUM aHTH-
tenaM. Takoe ycuieHue arouuTosa aHTUTEIAMU Ha3BaHO OTMCOHMU-
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3auueit, T.e. MOAroTOBKOI MUKpPOOPraHU3MOB K 3axpaty arouu-
TamMu. DarounTos ONCOHU3UPOBAHHBIX AHTMIE€HOB HA3bIBAIOT UMMYH-
HbIM. [ xapakTepucTHKH akTUBHOCTH (harouurosa seesieH daro-
LUTAapHBI# mokasaTtens. [Ing onpeneneHus ero MoACYUTHIBAIOT
ol MUKPOCKOIIOM YHUcIIo 6akTepuil, MOMIOLIEHHBIX OOHUM dharouy-
ToM. ITonp3yioTcst Takke OnMCOHOMAroUMTaApHBIM MHAEKCOM,
MPeACTABNSIONIMM OTHOILLEHHE (haroliMTapHbIX TNoKasaresneil, MoaydeH-
HBIX C UMMYHHOI U HEMMMYHHOI cbhIBOpOTKOi. DarouuTapHeIil Mo-
KasaTenb U OMcoHO(AroUUTapHbI HHAEKC UCIONb3YIOT B KIMHHUYEC-
KO MMMYHONOrMM 1)1 OLUEHKH COCTOSIHUSI UMMYHUTETA M HMMYH-
HOro cTaryca.

®DarouunTos urpaer GoNbLIYIO POSIb B IPOTHBOGAKTEPUAILHOM, TTpo-
THBOTPUOKOBOI Y TPOTUBOBHPYCHOM 3alINTE, MOLIEPXAHUU pE3UC-
TEHTHOCTH OpPraHM3Ma K YYXEPOXHBIM BelLeCTBaM.

9.7.2. KomnnemeHm

Ilpupona xomnaementa. KoMmieMeHT mpencrapisier co6oif CloXHbIiM
KOMITJIEKC OEIKOB CBIBOPOTKH KPOBH, pearupylolluX MexXAy coGoii
B OINpEAEIEHHOM MOCNEeNOBaTEIbHOCTH ¥ O0eCreYMBaIOIIMX YYacTHe
AHTUTEHOB Y AHTUTEN B KJETOUHBIX M TYMOPAIBbHBIX PEAKLUAX HM-
MyHuTeTa. OTKpBIT KOMIUIeMeHT ¢paHLy3ckuM yueHbIM XK. Bopne, Ha-
3BABIUIKUM ero <«ajeKCUHOM». COBpeMeHHOe Ha3BaHHE KOMIUIEMEHTY
nan T1. Dpnux.

KoMiiemeHT coctout U3 20 pasnuyaioluxcs no ¢Gpu3nKo-XuMH-
YeCKUM cBO¥cTBaM OeJIKOB ChIBOPOTKH KPOBH, ero 0003HayamT CUM-
BoJIoM «C», a IeBSTh OCHOBHBIX KOMITIOHEHTOB KOMIUIEMEHTa — LU~
pamu: Cl, €2, ... C9. Kaxmplii KOMIIOHEHT MMeeT CyObeIMHUILIBI,
KOTopble 00pa3yioTcsi NpU pacllUeruieHuH; obosHayaioTcss oHu Oyk-
pamu: Clq, C3a, C3b u 1.1. Benkn KoMIuieMeHTa SIBISIIOTCS I10GY-
JIMHAMM WIM TJIMKOTIPOTEMHAMU € MOJeKyJsipHoit Maccoii ot 80 (C9)
10 900 Teic. (C1). BeipaGatsiBaiorcsi Makpodaramu, HeifrpodriaMu
U cocTaBnsaioT 5—10 % Bcex GeJIKOB CHIBODOTKH KpPOBH.

Mexannam pgeiicteug u Gynkumm. KoMiieMeHT BBITIONHSIET pa3HO-
obpasuble GyHKLUM U SIBASIETCA ONHUM M3 IJIABHbIX KOMITOHEHTOB
UMMYHHOI cHcTeMbl. B opraHusMe KOMIUTEMEHT HaXOLUTCSl B Heak-
TUBHOM COCTOSIHUM M aKTUBHpYeTcs OObIYHO B MOMeHT oOpasopa-
HUS KOMIUIeKCa aHTUreH — auTuteno. [locne akTuBauuu ero Aeid-
CTBHE HOCHMT KACKAIHBbIA XapaKTep M MPEACTAaBISAET CEPHUIO IPOTEO-
JIMTHYECKUX peaKkUWit, HanpapieHHbIX Ha yCHJIEHHE UMMYHHBIX U KJie-
TOYHBIX peaklUil ¥ aKTUBaUMIO AEHCTBUSI aHTUTEN IO YCTPaHEHUIO
aHTUreHoB. CylllecTBYyeT ABa MyTH aKTHUBALMM KOMILIEMEHTA: KJiac-
cHYecKUil u anbrepHaTUBHHINM. Kiiaccuuyeckuil myTh ocyllecrs-
JIleTcs ¢ yYyacTHEeM aHTHUTEN M cXeMaTUYecKH u3006paxeH Ha puc. 9.5.
[ipu 3TOM croco6e akTUBauMKM MIPOUCXOMUT MPUCOEIMHEHUE K KOM-
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MewmGpaHoaTaKylourmit
KOMTLIEKC
- - =~

HO e ‘

BHenpeHue KoMTexkca
B MemGpaHy

AHmiren {c3) cils c3 H P
« J

6 MemGBpaHoaTaKyOWHit
KOMITIEKC

Puc.9.5. Knaccuueckuii (a) ¥ anvrepHaTHBHBINH (6) NMyTH aKTHBALMK KOM-
IeMeHTa (CcXema).

Cl, C2, C3... C9 — xoMmnoHeHThl KoMruieMeHTa; AT — aHTHreH; AT — aHTHTesNO;
B, 1 — xommnoHeHThl ¢epMeHTaTHBHOM npuponsl; P — Geslok mponepauH.

rutekey aHtureH — anrturesnio (Al + AT) BHauane kommoHeHta Cl
KoMmruteMeHTa (ero tpex cyobemvuul Clq, Clr, Cls), 3ateM K obpa-
3oBasuiemycsi Komrutekcy AT + AT + Cl npucoenuHsiioTcsl mnocie-
OOBaTeIbHO «paHHMe» KOMITOHEHThl KoMruteMeHta C4, C2, C3. Drtu
«paHHUe» KOMIIOHEHTHl aKTHBHMPYIOT C MOMOUIbI0 (PEPMEHTOB KOM-
moHeHT C5, npuyeM peaklus IPOTEKAET yXe 6e3 y4acTUs KOMIT-
nekca AI' + AT. KomnoneHnt CS npukperisercss K MeMOpaHe KieT-
KU, ¥ Ha HeM oOpasyeTcsl JUTHYECKHI KOMIUIEKC M3 <«IO3THHX»
KOMITOHEHTOB KoMmmuieMeHTa C5b, C6, C7, C8, C9. DroT JuTHYEC-
KU KOMIUTIEKC Ha3blBaeTCs MeMOpaHOoaTaKylolUM, TaK KaK OH Ocy-
UWIECTBNSIET JIM3UC KIIETKHU.

ANbTepHaTUBHBIA NMYyTh aKTHUBALIMM KOMIUIEMEHTA NPOUCXO-
oUT 6€3 yyacTusi aHTUTEN U OCYLIECTBASIETCS OO BBHIPAaGOTKH aHTH-
TeJ B OpraHuW3Me. AJIbTepHaATHUBHBIA MyTh Takke 3aKaHYUBAETCA aK-
THBalMeil kommnoHeHTa C5 ¥ 06pa3oBaHHeM MeMOGpaHOATAKYIOLIETO
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KOMILUTeKca, Ho 6e3 yuyactusa koMIloHeHToB Cl, C2, C4. Bech npo-
liecc HauuMHaeTcs C aKTUBAaIMU KoMIoHeHTa C3, Koropas MOXeT
MPOUCXOOUTh HEMOCPENCTBEHHO B pe3yJibTaTe NPSIMOro HeHCTBUSA
aHTureHa (HaripuMmep, Mojiucaxapuga MUKpoOHOM KIIeTKH). AKTHBU-
poBaHHbIA KomnoHeHT C3 B3aumoneicrByer ¢ ¢akropaMmu B u D
(depmenTaMu) cucreMbl KoMIieMeHTa U GesikoM nponepauHom (P).
O6pa3zoBaBluuiicss KOMIUIEKC BKJIIOYAaeT KOMMOHeHT CS5, Ha KOTOpoM
1 dbopMupyercss MeMOpaHOATaKYIOLIMI KOMIUIEKC, KaK U TpU Kiac-
CHYECKOM MyTH aKTUBAIIMM KOMIJIEMEHTA.

TakuMm 06pa3oM, KJIacCUYECKHI M aJbTEPHATHUBHBIN IMyTH aKTH-
BaliMM KOMIUIEMEHTA 3aBepliaioTcsi oOpa3oBaHHeM MeMOpaHoaTaky-
IOLIETO JIMTUYECKOTO KOMIUIeKca. MexaHu3M JeHCTBUA 3TOro KOMII-
JIEKCa Ha KJIETKy JO KOHLA He BblsicHeH. OMHAaKO M3BECTHO, YTO 3TOT
KOMIUIEKC BHeApsieTcsi B MeMOpaHy, obpasyer Kak Obl BOPOHKY C
HapylLIeHUEM LEJOCTHOCTH MeMOpaHBl. DTO NMPUBOAMUT K BBIXOOY U3
KJIETKH HHU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB LIMTOIUIA3MBI, a TaKXe
6enKoB, MOCTYIUIEHHIO B KIETKY BOAbI, YTO B KOHEYHOM HTOTe TMpH-
BOIUT K I'Mbesu KIETKHU.

Kak yxe ykaspiBasioch, Mpoliecc akKTUBAlLlMU KOMILJIEMEHTa Tpe[ -
CTaBJseT KAacKaaHylo epMeHTATUBHYIO peakUHIo, B KOTOpOH ydya-
CTBYIOT NpoTea3bl U 3CTepasbl, B pe3yyibTare 4ero obpasyiorcsi Mmpo-
OyKThl MpoTeosnu3a KoMnoHeHToB C4, C2, C3, CS5, dparMeHTbI
C4b, C2b, C3b, C5b, a taxxe ¢pparmentbl C3a u CSa. Eciu ¢par-
MeHTbl C4b, C2b, C3b, C5b yyacTByIOT B aKTHMBallUM CUCTEMBI KOM-
njeMmeHTta, To ¢pparMeHTH C3a u CSa o6nagaioT ocoboit Guosory-
yecKoi akTUBHOCTHIO. OHM BBICBOOOXIAIOT T'MCTAMMH K3 TYYHBIX
KJIETOK, BBI3BIBAIOT COKpauleHHe TJIagKoil MYyCKYJIaTypbl, T.e€. BbI-
3bIBAIOT aHA(UIAKTUYECKYIO peaKLHio, MO3TOMYy OHM Ha3BaHbI aHa-
dunoTokcMHaMH.

CucremMa xoMIUleMeHTa obecrevuBaeT:

A [[UTOJIUTUYECKOE U LIUTOTOKCHYECKOE NEWCTBUE AaHTUTEN Ha KIeT-
KM-MHUILIEHU Oyaromaps o6pa3oBaHuI0 MeEMOpaHOATaKyOUIEro KoM-
TJIeKca; ]

A axkTHBaliMI0 (parouuTo3a B pe3yJIbTATE CBS3BIBAHUS ¢ UMMYHHBI-
MM KOMIUIEKCAMH U alcopbLUM MX pelienTopaMH Makpodaros;

A yyacTHe B MHAYKIMKM MMMYHHOTO OTBeTa BCiencTBue obecrnieye-
HUSA Mpollecca JOCTaBKM aHTUreHa Makpodaramy;

A yyacTve B peakUUM aHauIIaKCHM, a TaKXe B pa3sBUTHUU Boca-
JIEHUS BCNEICTBHME TOrO, YTO HEKOTOpPbIe (hparMEHThI KOMIUIEMEHTA
0061agaloT XeMOTaKCHYECKOH aKTHBHOCTBIO.

CrnepgoBaTe/ibHO, KOMIUIEMEHT 00JIagaeT MHOTOCTOPOHHEN MMMY-
HOJIOTUYECKOI aKTUBHOCTBIO, YYacTBYeT B OCBOOOXIEHHH OpraHus3-
Ma OT MMKPOOPraHHW3MOB U ApPYr¥X aHTUIEHOB, B YHUYTOXEHUU OIly-
XOJIEBBIX KJIETOK, OTTOPXEHUH TPAHCILJIAHTATOB, AJIepriyeckux Mno-
BPEXAEHUAX TKaHeil, UHAYKIIMM MMMYHHOro OTBeTa.
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9.7.3. Unmepgpepor

IIpupoaa unTephepona. MHrepdpepon mnpencrapiasier coboil 6eox,
o0J1afaoluii MPOTHUBOBUPYCHBIM, NMPOTUBOOITYXONEBHIM U HMMMYHO-
MOIYJUPYIOLIMM CBOWCTBAMH, BbIpabaTbiBaeMblii MHOTMMH KJeTKa-
MU B OTBET Ha BHEIpeHHE BHUpyca WIU CIOXHbIX OUononmumepos. UH-
TepdepoH IeTepOreHeH IO CBOEMY COCTaBYy, €ro MOJEKYIspHas Macca
konebnercst ot 15 mo 70 xII. OtkpseIT B 1957 r. A. AiizekcoM u XK. JIun-
OEMaHOM NMpU M3YYEHHH SIBJIEHUS] UHTEpdEpEeHLIMH BHUPYCOB.

CemeiictBo HHTepdepoHOB BKIoYaeT Gojee 20 6GeskoB, pasiu-
yaloumxcsa mo ¢GpU3IMKO-XUMHYECKUM cBoiicTBaM. Bce oHM oGbenmuue-
Hbl B TPU TPYMIbI MO UCTOYHUKY MPOUCXOXIEHUS: a, B, y. o-HH-
TepdepoH BblpabaTbiBaeTcss B-muMdbonuraMu; ero nomyyaior U3 Jei-
KOLIUTOB KPOBHU, MO3ITOMYy HAa3bIBAIOT JielikouuTapHbIM. B-HUHTepde-
POH TOJIYYAIOT MPH 3apaXeHHH BUPYCAMU KYJIbTYphl KIeTOK (uO-
poOsiacToB yeyroBeKa; ero HasbiBalorT GpubpobiacTHbIM. y-HHTepdepon
TIOJIy4aloT U3 UMMYHHBIX T-TMMbOLIMTOB, CEHCHOMIM3UPOBAHHbIX aH-
TUI€HAaMH, TO3TOMY ero HasblBalOT UMMYHHbIM. MuTepdeponbl 06-
JIAJa0T BUIOBOHM crieluPUUHOCTBIO, T.€. UHTEP(HEPOH YeIoBeKa Me-
Hee 3¢deKkTUBEH IS XUBOTHBIX U HAOOOPOT.

Mexann3m aeiicreus. [IpoTHBOBUpYCHOE, aHTUNIPOIU(EPATUBHOE U
MMMYHOMOIYJIUpYIOlliee NeicTBUe MHTEP(EPOHOB HE CBSI3AHO C He-
MOCPENCTBEHHBIM BAMSAHMEM HA BUPYCHl WJIM KJIETKH, T.e. UHTepde-
POH He NeiCTBYeT BHE KIeTKH. AGcopOUpysich HA MOBEPXHOCTH KJIETKU
WIM TIDOHMKAs BHYTPb KJIE€TKH, OH Yepe3 FeHOM KIETKH BJIMSIET Ha
NpoLIECChl PErpoLyKLMU BuUpyca wid Nponudepaumio knetku. Ilo-
3TOMy JeiicTBUe MHTepdepoHa B OCHOBHOM NpodHIaKTHUIECKOE, HO
€r0 MCITOJIB3YIOT U B JIe4eOHBIX LIENSX.

3nayenne nnTepdeponoB. VHtepdepoH urpaer Gonblilylo poib B
NMoMIEpXaHUH PE3UCTEHTHOCTH K BUpycaM, MO3TOMY €ro MpHMEHs-
IOT 1Sl NMpOMUIAKTUKM M JIEYeHUS] MHOT'MX BMPYCHBIX HMHGEKLHH
(rpunin, ageHOBUPYCHI, Tepriec, BUPYCHBIN renatut U Ap.). AHTHUIIPO-
nudepaTuBHOE NEWCTBHE, OCOOEHHO y-HHTepdhepoHa, UCTIONb3YIOT Ui
JIEYeHUS] 3JI0KAYECTBEHHBIX OINMyXoJed, a MMMYHOMOOYJIHUDYIOLIEe
CBOWCTBO — IJISI KOPpeKLMM paGoTbl HMMYHHOI CHCTEMBI C LIEJBIO
€€ HOPMANM3ALMU TPU Pa3TUYHBIX UMMYHOAEDULIUTAX.

Pa3paboraH U NMpOM3BOAMTCA DA MpeEnaparoB o-, B- M y-UHTEpGE-
poHoB. CoBpeMeHHbIe Npenaparhbl Moy4yaloT MeTogaMy OHOTEXHOJIOTHH,
OCHOBAaHHBIMM Ha MPUHLIUIAX F€HETUYECKON MHXEHEpUH (CM. IiaBy 6).

9.8. AHTUreHbl

AHTUTEHBl — 3TO JI0GBIE TEeHETHYECKM UyXEpOAHbIe ISl NaHHO-
ro opraHuM3aMa BelllecTBa (0ObIYHO OGHOMOJMMEPBI), KOTOpbIE, MOINAaB
BO BHYTPEHHIOIO Cpely OpraHM3Ma WM o6pasysich B OpraHU3Me, Bbl-
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3BIBAIOT OTBETHYIO CrELH(PUYECKYIO MMMYHOJOTMYECKYIO DPeakLUio:
CHUHTE3 aHTUTE], MOSIBNIEHHE CEHCUOUIN3UPOBAHHEIX JTUMPOLIMTOB WIH
BO3HMKHOBEHHE TOJEPAHTHOCTH K 3TOMY BELIECTBY, T'MITEPYYBCTBU-
TEJIbHOCTU HEMEMJIEHHOTO M 3aMeJIeHHOTO THUIIOB MMMYHOJIOTHYeC-
KO mamaTH. AHTHUTeNa, BblpabaTbiBaeMble B OTBET Ha BBeJEHHE aH-
TUTEHA, clelin)UYecKH B3AUMOIEIHCTBYIOT C 3TUM aHTHIEHOM in vitro
M in vivo, o6pa3ysi KOMIUIEKC AHTHUTeH — aHTHUTENO.

AHTHreHbl, BbI3bIBAIOLIME TMOJHOLIEHHbIE UMMYHHBIA OTBET, Ha-
3BIBAIOTCS MOJIHBIMU AaHTUTEHAMHU. DTO OpraHMYecKHe BelllecTBa
MUKPOOHOTO, PacCTUTENBHOIO U XUBOTHOTO MPOUCXOXAEHUS. XUMHU-
YeCKHe 3JIEMEHThI, MPOCTble U CJIOXHbIE HEOpraHMYecKHe COeAuHe-
HUSI AHTUTeHHOCTHIO He 00Mafnalor. AHTUreHaMu MOTYT GbITh KakK Bpel-
Hble, TaKk M Oe3BpefHble AN OpraHU3Ma BelllecTBa.

AHTHreHaMu ABIAIOTCA TaKXe GakTepuu, Ipubbl, TNMpOCTEMlINe,
BUPYCbHI, KJIETKM U TKAHU XHUBOTHBIX, MOMNAaBLUME BO BHYTPEHHIOIO
cpelly MaKpoopraHU3Ma, a TaKXe KIeTOYHble CTEHKH, LIMTOIUIa3Ma-
TUYeCcKHe MeMOpaHb!, pU6OCOMbI, MUTOXOHIAPHUU, MHUKPOOHBIE TOK-
CHHbI, 3KCTPAKThl reJIbMUHTOB, SIIbI MHOTMX 3M€i U MMYes, MPUpO-
Hble GelKoBble BelllecTBa, HEKOTOpble TMOJMcaxapHAHble BelleCTBa
MHKPOOHOrO TMPOUCXOXAEHHUSI, PACTUTENbHbIE TOKCHUHBI M T. 1. AH-
TUIFEHHOCTb OTpenensieTCsi CTPYKTYPHBIMU ocoOeHHOCTIMH 6Monomnu-
MEPOB, AIBJSIOLIMXCS TEHETUYECKH YYXEPOAHbIMU Uil OpraHu3Ma.
BoNbLUIMHCTBO M3 HHUX COAEPXAT HECKOJbKO BUAOB aHTHreHOB. Ko-
JIMYECTBO AHTUTEHOB B TPUPOJEe YBEJIUYUBAETCS B pe3yybTare IOsIB-
JIEHUS aHTUTEHHbBIX CBOICTB Y MHOTHX HEAHTHIeHHbIX cyOCTaHLMIA npu
COeIMHEHUHM HX C OPYrMMM BellleCTBAMU.

HekoToprle BellecTBa caMOCTOSTEbHO HE BbI3bIBAIOT UMMYHHO-
ro OTBeTa, HO NMPUOOPETAIOT 3Ty CMOCOOHOCTb MPH KOHBIOrALUK C
BLICOKOMOJIEKYJISIPHBIMU  GEJIKOBBIMM HOCUTENSIMU WIM B CMECH C
HUMHU. Takue BELIECTBA HA3bIBAIOT HEMOJHBIMU AHTUTEHAMHU, WIHU
ranteHaMmu. lanTeHaMy MoryT ObITb XMMHYECKHe BElecTBa C Ma-
JIOi MoyeKYJISIpHOM Maccoif unM Oojiee CIOXHbIE XUMHUYECKHE Be-
LIeCTBa, He obyiamaiollye cBOCTBAMU TMOJIHOrO AHTUTeHA: HEKOTOo-
pble GakTepUaibHbIE MOJiIMcaxapUIbl, MOJUIMENTUA TYOepKyle3HOi
nanoyku (PPH), AHK, PHK, nununst, nenruapl. [anten siBnsiercs
YaCThIO MOJHOTO WJIM KOHBIOTMpOBAHHOTO aHTHreHa. OGpasyiolinecs
K KOHBIOTaTy 6ejika ¢ ranTeHoM aHTUTeNa MOIYT TaKXe pearupo-
BaThb U cO CBOOOAHBLIM ranteHoM. [anTeHbl HMMYHHOTO OTBETa He
BbI3bIBAIOT, HO OHM BCTYMNAIOT B PEAKI[MIO C CbIBOPOTKAMHU, comep-
XawuMe crienugryeckie K HUM aHTHTeNA.

AnTureHbl o6MafaloT cneliuPUYHOCTBIO, KOTOpas CBA3aHa C Ka-
KOH-1M6o onpeneeHHO XMMHUYECKOI TPYMNIoil B cOCTABE MOJEKY-
JIbl, Ha3blBaeMOl NE€TepMUHAHTOM, WIM 3nuTonoM. Jderepmu-
HaHTbl aHTUIEHa — 3ITO Te ero YacTH, KOTOpble PACIO3HAIOTCHA aH-
TUTEIAMHM U UMMYHOKOMITETEHTHBIMH KJIETKaMH.

IMonHble aHTHreHbl MOTYT MMETh B CBOEM cOcCTaBe aBe W Gonee
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OHO3HAYHBIE AETEPMUHAHTHBIE IPYNMUPOBKH, MOITOMY OHH SIRIS-
I0TCSl IBYXBAJIEHTHBIMU WM MOMMBATEHTHHIMU. HenonHble aHTUrEeHE!
(ranTeHbl) UMEIOT JIMIUL OAHY HETEPMUHAHTHYIO IPYMITUPOBKY, T.€.
SIBJISIIOTCSI ONHOBAJIEHTHBIMHU.

Hapn6onee BbipaXX€HHBIMH AaHTUIEHHBIMH CBOHCTBAMM 00JamaioT
6enKku Kak GMOMONMMEpPHI C BHIPAKEHHON reHETHYecKoit 4yyxepos-
HocTbio. YeM panblie Apyr oT Apyra B (pMJIOreHETHYECKOM Pa3BUTUH
OTCTOST XHUBOTHBIE, TeM OOJblileif aHTHIEeHHOCTHIO OymyT obnagarh
UX OeJIKM MO OTHOLUEHUIO ApYr K ApYyry. 910 CBOiCTBO OeiKoB uc-
MOJIb3YETCS JUISI BBISIBNEHUS] (PUIIOreHETUYECKOTO POACTBA XUBOTHBIX
pa3NUYHBIX BUIOB, a TaKXe B CyHeOHO-MEIMLIMHCKON SKCIepTH3e
(st onpenmeneHUs] BUAOBOM NMPUHAIEXHOCTH MATEH KPOBH) U MU-
1IeBOH MPOMBILUTEHHOCTH (U1s1 BhISIBIEHUS PanbCUHUKALMY MSICHBIX
MPOYKTOB).

Bosplloe 3HaYEHUE HMEET MOJEKYISIPHAs Macca aHTHIeHa. AHTH-
TeHHOCTbIO 00JIafaloT GUOMONIMMEPHI C MOJEKYNSPHONU Maccoil He
meHee 5—10 kJl. U3 3Toro npaBuna cylLecTBYIOT UCKITIOYEHHUS: HYK-
JIEWHOBBIE KUCJIOTBI 00J1agaloT 60JbLIOH MOJIEKYJSIDHOM Maccoi, HO
M0 CpaBHEHMIO ¢ OEJIKOM MX aHTHUTeHHBIE CBOICTBAa ropasmo MeHee
BbipaxeHbl. ChIBOPOTOYHBIN abOYMUH M reMOIOOMH 00NagaloT oau-
HaKOBO# MoJIeKyJIsipHoit Maccoii (~ 70 000), Ho ansbymuH sIBIsIETCA
6osiee CHIBHBIM AHTUIEHOM, 4Y€M TreMOINIOGUMH. DTo 06YC/IOBIEHO
pa3yveM B BAJIEHTHOCTH YKa3aHHBIX OEJIKOB, T.€. YHCIE COAEpXKa-
LIUXCS B HUX AETEPMUHAHTHBIX CPYITII.

AHTHUTEHHOCTb CBSI3BIBAIOT C XECTKOI MOBEPXHOCTHOI CTPYKTYpoOi
NETEpMHUHAHT, PACNOJIOXEHHEM aMUHOKHUCIIOT, COCTABISIIOILMX MOJH-
MenTUAHbIE Lieny, ocobeHHO MX KOHLEBble yacTd. Hampumep, xe-
JJATHH MHOTHE Tofbl HE CUMTAICS AHTUTEHOM H3-3a OTCYTCTBUS Xe-
CTKHUX CTPYKTYp Ha ITOBEPXHOCTH MOJIEKYJIBI, XOTS MpeACTaBasieT
coboii 6eI0K ¢ GoJblloi MoseKynspHoil Maccoii. Monekyna xena-
TUHA MOXET MpPHOOGpecTH CBOMCTBA AHTHUIEHA, €CJIM BBECTH B €€
CTPYKTYpPY THPO3WH WJIM IPYroe XMMHUYECKOE BELECTBO, MpHIAIOLIEe
XECTKOCTb MOBEPXHOCTHBIM CTPYKTYpaM. AHTUIeHHAs] AETCPMUHAHTA
MOJMCAXAPUAIOB COCTOUT U3 HECKOJIbKUX T€KCO3HBIX OCTaTKOB.

AHTHTEeHHBIE CBOCTBA XeJaTHHA, reMOTJIoOMHA U JAPYTrUX cJIaBhix
aHTUTEHOB MOXHO YCWJIHTb, aICOpOMpYS MX Ha Pa3IM4HBIX HOCHTE-
Jiax (KaoJH, aKTUBUPOBAHHBIN Yroib, XMMUYECKHE MOJUMEPDI, THI~
POOKHCh ATIOMHMHHUS M Jp.). BTH BelUEeCTBa MOBBILAIOT UMMYHOT€H-
HOCTb aHTHMreHa. OHM Ha3bIBalOTCA aAbloBaHTaMu (cM. riaBy 9).

Ha MMMYHHBIH OTBET BJIMSET KOJUYECTBO MOCTYMAIOILETO aHTH-
reHa: yeM ero Gosibllle, TeM Gojiee BbIpaXeH UMMYHHBII oTBeT. On-
HaKo MpH CIUIIKOM OONbILIOI K03€ aHTUIeHA MOXET HACTYMUTb UM~
MYHOJIOTUYECKasA TOJIEPAHTHOCTh, T.€. OTCYTCTBHE OTBETA OpFaHU3-
Ma Ha aHTUIEHHOE pa3JpaxXeHHe. DTO SBJIEHHE MOXHO OOBSCHUTH
CTUMYJISILMEH aHTUIEHOM CYOMOMYJSILMU CYNpeccopHBIX T-muMdbo-
LIUTOB.
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BaxHBIM yCJIOBHEM AHTHUTEHHOCTH SIBJISIETCS PacTBOPUMOCTb aH-
tureHa. KepaTuH — BBICOKOMOJEKYJIAPHBIA GEJIOK, HO OH HE MOXET
OBITh MPEACTABNIEH B BUIE KOJJIOUIHOTO PACTBOpA M He ABIAETCA aH-
TUTEHOM.

lanteHsl M3-3a HeGOJNBLIOH MONEKYNAPHO Macchl He ukcHpy-
IOTCSI UMMYHOKOMITETEHTHBIMU KJIETKAMM MaKpoOpraHusMa H He
MOTYT BBI3BaTh OTBETHYIO MMMYHOJOTHMYECKYIO peakiidio. Eciu Moe-
KYJIy rafnTeHa MCKYCCTBEHHO YKPYMHHTb, KOHBIOTUPDOBAB €€ C KpYIi-
HOIt OEJIKOBOI MOJIEKYJION, MOJYYUTCHA MOJTHOLIEHHBIA aHTHUTEH, CIle-
IMPUYHOCTh KOTOPOTo OyIEeT ONpeNesisiTh ranTeH. bejlok-HocuTeab npu
3TOM MOXET TepSTh CBOIO BHIOBYIO crnellMPUYHOCTb, TaK Kaxk Je-
TEPMUHAHTHI TalTeHa PacfoJoXKeHbl Ha ero MOBEPXHOCTH MU MNepe-
KpbIBAIOT €r0 COOCTBEHHbIE NETEPMHHAHTHI.

[MonyranteHbl — HeopraHWYeckKHe pamukaibl (ifon, 6poM, HUT-
porpymmna, a3or M T.I.), IPUCOEAHMHUBIUIMECH K OGeNKOBOM MoOJEKy-
Jie, MOLYT MeHSATb MMMYyHOJOrH4ecKyo crneuundryHocts Oenka. Ta-
KHe HoAMpoBaHHBIE MIU OpoMUpOBaHHbIe GEJIKM BbI3BIBAIOT 0Opa3o-
BaHME AHTHUTEN, cCeMUYUHBIX K ioxy U GpOMY COOTBETCTBEHHO, T. €.
K TeM JETePMHHAHTaM, KOTOpBIE PACIOJaraloTcs Ha IMOBEPXHOCTH
MOJIHOTO AHTHUTEHA.

IIpoaHTHUTEeHB — TanTEHbl, KOTOPblE MOTYT COEIMHATHCA C
coOCcTBEeHHBIMU OeKaMU OpraHM3Ma M CEeHCUOMIM3UPOBATh €ro Kak
ayroaHTHreHsl. HanpuMep, MpoAayKThl paculernieHUs NMeHUIWUIMHA B
coeIMHEHUH c GelKaMu opraHu3Ma MOTYT ObITb aHTUTeHaMH.

FetepoaHTUreHbl — oOllMe AHTUTEHBbI, BCTpevarolMeca Y
pa3sHbIX BUIOB XHBOTHBIX. BriepBble 3TOT (beHOMeH ObUT OTMeuyeH B
onsitax JIx. ®opcmana (1911), KoTOpblii MUMMYHU3UPOBAIL KpPOJMKA
cycrnieH3Mueil opraHoB MOpcKoil cBUHKH. [loyueHHas OT KpoJuKa Cbl-
BOPOTKA COAEPXaJla aHTUTeNa, BCTyNaBLIHE BO B3aMMOIECHCTBHE He
TOJILKO C GeJKaMH MOPCKOM CBUHKH, HO U C 3pUTpoLUTaMH Oapa-
Ha. Okasanock, 4To MOJUCaXapHUAbl MOPCKOW CBUHKU B aHTUT€HHOM
OTHOLUEHHU ONMHAKOBBI C MMoJUcaxapuaaMu 3pUTPOLUTOB OapaHa.

leTepoaHTUTeHBI OOHApyXeHB! y YeJloBeKa M HEKOTOPBIX BUIOB
Gaxrepuii. Hanpumep, Bo3OyauTenb 4yMbl U 3PUTPOLUTHI YeJIOBEKA
¢ 0 rpynmnoit KpoBu MMelOT OGIllME aHTUTeHBl. B pesynbrate Mmmy-
HOKOMITETEHTHbIE KJIETKH 3THX JIOAeH He pearupylior Ha Bo3Oymure-
JIS YyMBI KaK Ha 4yXepOIOHbIii aHTUTeH U HE pa3BUBAIOT MOJHOLEH-
HO! MMMYHOJIOTUYECKON peakIiMy, YTO HEpedKO MPUBOOUT K JETanb-
HOMY HCXOomy.

ANNOoaHTHUTeHBl (M30aHTUIEHbl) — Pa3IUYHbIE AHTUIEHBI BHYT-
pY ongHoro Buma. B HacTosilee BpeMsi B 3pHUTPOLIMTAX YejioBeKa 0O0-
HapyxeHo Ooyee 70 aHTHreHoB, Kotopble maiot okoyo 200 000 co-
yeraHuid. 1A mpaxTHyeckoro 3APaBOOXpaHEHHUs pellfaiolliee 3HaYye-
HME MMEIOT Ipymnnbl XpoBu B cucreMe ABO u pesyc-antureH. Kpome
SPUTPOLIMTAPHBIX AHTUTEHOB, y YEJIOBEKA CYILIECTBYIOT U IOpyrue aj-
JIOAHTUTEHBI, HANMPUMEDP AHTUIEHbl TIABHOTO KOMILIEKCA TMCTOCOB-
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MectuMoctH — MHC (Major Histocompatibility Complex). B 6-it nape
XPOMOCOM Y€JIOBEKA paclojaraloTcsl TPAaHCIUIAHTALIMOHHBbIE AHTHIE-
Hot HLA (Human Leucocyte Antigens), AeTepMHUHUpYIOILHE TKaHE-
BYIO COBMECTUMOCTh NpH Mepecaike TKaHeil U opraHoB. TkaHsam yejo-
BeKa Mnpucylua abcomoTHas UHIUBHIYANbHOCTh, U MOA0GPaTh AOHOpPA
M pEeLMNHUEHTa C OJWHAKOBbIM HAGOPOM TKAHEBBIX AHTHUTEHOB MpaK-
TUYECKH HEBO3MOXHO (MCKIIOYCHHE — OJHOSMLEBbIC GIM3HELbI).

KieTkn 3ymoKayecTBeHHBIX OMYXOJieil TaKXe COHEpPXaT aHTHUIeHHI,
OT/IMYAIOLLIHECS OT AHTHUIEHOB HOPMAJIBHBIX KJIETOK, YTO HCMOJNb3Y-
eTcs JUIi UMMYHOJIMArHOCTHKM onyxojieit (cM. riasy 9).

AHTUreHbl OGakTepHii, BUpYcOB, rpuOoB, MPOCTEHIUUX SBASIOTCH
MONHBIMHU aHTUTEHaMH. B COOTBETCTBUM C XHUMWYECKUM COCTABOM, CO-
nepXaHUeM M KayecTBOM O€JKOB, JIMMMAOB, UX KOMILJIEKCOB aHTH-
FeHHOCTh Y pPa3HbIX BHIOB MHKPOOPraHM3MoB pa3nuyHa. [ostomy
KaX/Iblil BUI MPEACTABISAET CO0O0i aHTUTEHHYI0 MO3aUKY (CM. [JIaBy 2).
AHTHreHbl MHKPOOPraHW3MOB HCHOJIB3YIOT ISl TOJYYEeHUs BAKLIMH
M JTUATHOCTHYECKHX MPEnapaToB, a Takxke MAeHTHHUKALUMU U UHOU-
KaUHH MHUKPOOPTaHH3MOB.

B npouecce 3BONIOLMM AHTUTEHHAst CTPYKTYpa HEKOTOPBIX MHK-
POOPraHU3MOB MOXET MeHATbcA. OcoGeHHO GoJIbLIOH H3MEHYUBOC-
THIO AHTHTEHHON CTPYKTYpbl obnamaioT Bupychl (rpunna, BUY).

TakuM 00pa3oM, aHTUIeHbl, KaK NeHETHYECKM HYXEpONHbIE Be-
ILEeCTBa, OCYILECTBISAIOT 3aMycK UMMYHHO! CHCTEMBI, NIpUBENCHHE €€
B (GYHKUHOHANIBHO aKTHBHOE COCTOSIHME, BhIpaxalolleecsi B MpOsB-
JIEHUM TeX WIM MHBIX UMMYHONOTMYECKHX peaKLMii, HanpaBleHHbIX
Ha ycTpaHeHHe HeOIaronpusTHOro BO3AEHCTBMS AHTUICHA.

9.9. AHTUTEenoobpasoBaHue

Ipupona antuten. B oTBeT Ha BBEAEHWE AHTMIrEeHa UMMYHHasi CHCTe-
Ma BbipabarbiBaeT aHTUTeNa — GENKH, CMOCOGHbIE crieLUpHYECKH CO-
eAMHATBCA C AHTUTEHOM, BBI3BABUIMM HMX 0OpasoBaHMe, U TaKUM
obpa3oM yyacTBoBaTh B HMMYHOJIOTHYECKHX peakuusax. OTHocsTes aH-
THTeNa K y-TNOGYIMHAM, T. €. HAUMEHEe MOABHXHON B 3JIEKTpHYEC-
KoM noJie ¢ppakuuK GeIKOB ChIBOPOTKM KpoBH. B opranusme y-mio-
Oy/IMHbI BLIpaOaTbIBAIOTCS OCOGBIMU KJIeTKaMM — IUla3mMoluTamu. Ko-
JIMYECTBO y-IIOOYJIMHA B CHIBOPOTKE KPOBH COCTaBJISET MPUMEPHO
30% ot Bcex 6enkoB KpoBH (aibOYMHHOB, o.-, B-IMOGYJIUHOB U Ip.).
B cootseTcTBMM ¢ MexnyHaponHo#it Knaccudukauuei y-rnoGyIHHBI,
Hecyune (pyHKUMH aHTHUTEN, TMOJYYMIM Ha3BaHHE UMMYHOINOOYIH-
HOB M obo3HayaloTca cuMBoyioM Ig. CienosatenbHO, aHTUTENIA — 3TO
UMMYHOLJIOOY/IMHBI, BbIpaOaThIBAEMble B OTBET HA BBEACHME AHTH-
reHa M clocoGHbIE criellMdUYecKH B3aUMOIEICTBOBATh C 3TUM XKe
AHTHUTEHOM.

@yrkupn anrdred. [lepBuyHast PpYHKLUHMS aHTHTEJ COCTOMUT BO B3a-
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UMONEACTBUM MX AKTUBHBIX LCHTPOB C KOMIUIEMEHTAPHBIMH UM Je-
TePMHHAHTAMH AHTHreHoB. BTOpUYHast PYHKI[HS AHTHTEN COCTOMT B
HUX crocoOHOCTH:

@ CBA3bIBATh AHTUIEH C LIEJBIO €ro HEUTPANU3ALMH U IJIHUMHHALIMH
M3 OpraHu3Ma, T. €. MpUHUMATh y4yacTHe B HOPMHPOBAHMUHM 3alLM-
Thl OT aHTHUIEHa;

@ yyacTBOBaTh B PACMO3HABAHMHU <«YyXOrO» AHTHIECHA;

® ofecneyHBaTh KOOMEPALMI0O HMMMYHOKOMITETEHTHBIX KJIETOK (MakK-
podaros, T- u B-nmumdbouutos);

® yyacTBOBaTh B paxiMyHBIX ¢dopmax MMMyHHoro orsera (¢aroum-
T03, KWutepHas ¢yHkuus, THT, I'3T, ummyHosmoruyeckass To-
JIEpaHTHOCTb, UMMYHOJIOTHYECKAS] MMAMATh).

Ilpumenenne anTHTe) B Meauuuue. BciemcTBue BBICOKO# CrELH-
¢uyHOCTH M 6ONBLIOH POJM B 3ALUUTHBHIX UMMYHHBIX PEAKLIUSIX aH-
TUTENIA UCTIOJB3YIOT IS AMATHOCTUKH WH(MEKUHOHHBIX U HeHHbeK-
LIMOHHBIX 3a00JIEBAHU, ompeleieHHS MMMYHHOTO CTaTyca OpraHM3-
Ma, MpopUNAKTHUKU M Tepanuu psifa HWHGEKIHOHHBIX U HeUH(eK-
LHOHHBIX GonesHeit. s 3TOro CymecTByloT COOTBETCTBYIOLME HM-
MYHOOGHOJIOTHYECKUE MMpPeNnapaThbl, CO3AAHHBIE HA OCHOBE AHTUTEN U
UMelole LeeBoe HasHadyeHWe (cM. raBy 10).

Crpykrypa anTATen. beikn MMMYHOIJIOOYJIMHOB MO XHMHYECKOMY
COCTaBY OTHOCATCA K [JIMKONMPOTEHIAM, TaK KAaK COCTOSIT M3 MpoTe-
HHAa M caxapoB; nocTpoeHbl M3 18 amuHokucior. UMeloT BuaoBbIE
OT/IUYHSA, CBA3aHHBbIE [JIABHBIM 0Opa3soM ¢ HaGoOpoM aMHHOKMCIOT.
MornexynsapHass Macca MMMYHOIJIOOYJIMHOB HaXoQUTCS B Mpejaeiax
150—900 k1. Ux Monekyabl UMEIOT LMIHHIPHYECKYIO dopMy, OHHU
BMAHBI B 3JIEKTpOHHOM MHUKpockone. [lo 80 % uMMyHOrnoGyJIMHOB
MUMEIOT KOHCTAHTY CefUMEHTAUMH 7S; yCTOIYUBBI K CNAObIM KHUCIIO-
TaM, LiesodYaM, HarpeBaHHio Jo 60 °C. BbuieJuTh UMMYHOIJIOOYJIH-
Hb! U3 CHIBOPOTKH KPOBH MOXHO (PU3NYECKUMHU U XUMHYECKUMHU Me-
TolaMH (3JIeKTpodope3, H30EKTPUYECKOE OCAXKIEHUE CIUPTOM H
KMCJIOTAMHM, BbicaMBaHHe, adduHHasi xpoMmarorpadus U Ap.). BTH
METOb! HCHOJb3YIOT B MPOM3BOACTBE MpPH MPHIOTOBJIEHWH HMMYHO-
6GHONOTHYECKHUX MpENaparTos.

WMMyHOIIOGYIMHBI MO CTPYKTYpe, aHTUT€HHbBIM U UMMYHOGHO-
JIOTHYECKHM CBOICTBaM pa3sfendioTcss Ha narb Kiaccos. IgM, IgG,
IgA, IgE, IgD (taén. 9.1). UMmyHorno6ynuuel M, G, A uMeior non-
xinaccel. Hanmpumep, I1gG umeer uertnipe noaxnacca (IgG,, IgG,,
IgG,, 1gG,). Bce xmacchl M moakiacchl pa3iM4aloTCs Mo aMUHOKHC-
JIOTHO! nociexoBaTelbHOCTH. UMMYHOIJIOOY/IMHBI YeJIOBeKA U XKUBOT-
HBIX CXOQHBI MO CTPOEHHIO.

P. IToptep u JI. DnensMaH YCTAHOBMAU CTPOCHHE MOJIEKY/IbI WM-
MyHOI106y/IMHOB. 10 UX HAHHBIM, MOJIEKYJIBI UMMYHOIJIOGYJIMHOB BCexX
HATH KJIACCOB COCTOSIT M3 MOJMIENTHIHLIX LENnei: ABYX OAMHAKOBBIX
Tkenblx ueneid H (oT aHm. heavy — Tsaxenblit) U IBYX OAMHAKO-
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L-uens  H-uen» H-uens  L-uens»

-S-§
Fab- ¢
bparment [ 58 5
S-§: S-S
C-uactp <

Fc-¢parment
Puc.9.6. CrpoerHe uMMyHoro6ynnHa Kiacca G (cxema).
OObsICHEHHE B TEKCTe.

BBIX Jierkux ueneit — L (ot aurn. light — nerkuit), coeAMHEHHBIX
MeXay coboii IUcynIbhHIHBIME MocTHKAMHU (puc. 9.6). CooTBeTCTBEHHO
KaXxIaoMy Kiaccy UMMyHornobynuHos, T.e. M, G, A, E, D, paznu-
YaloT NATh TUMOB TSXENbIX LEnei: u (Mio), y (ramma), a (arsda), ¢
(ancunaoH) U & (IenbTa), HMEIOLIUX MOJIEKYISIDHYIO Maccy B Tipele-
nax 50—70 /I (conepxat 420—700 aMHHOKHCIOTHBIX OCTAaTKOB) W
palyIMyalolUXcss MO aHTHreHHOCTH. Jlerkue Lenu Bcex MATH KIaccoB
SIBNAIOTCH OGIMMH M GBIBAIOT ABYX THNOB: x (Kanmna) u A (nam6aa);
HMeloT MoJiekyasipHylo Maccy 23 kxJI (214—219 aMHHOKHCIOTHBIX
octraTkoB). L-uenu MMMYHOMIOOYIHHOB PAa3THYHBIX KJIACCOB MOIYT
BCTYNaTh B coeJUHEHHE (PeKOMOUHHUPOBATHCSA) KAK C FOMOJOTHYHBI-
MH, TaK H c rerepojiornyHsiMu H-pensamu. OnHako B oXHON H ToM
Xe MoJIeKyJe MOryT ObITh TONBKO MAeHTHYHble L-uenu (x WM A).

Kak B H-, Tax u B L-uensix umeerca BapuabennHass — V (oT aHO.
various — pa3sHblif) 00acTb, B KOTOPOI MOC/ENOBAaTEJbHOCTD aMHHO-
KUCJIOT HEMOCTOSHHA, U KOHcTaHTHasa — C (oT aHri. constant — no-
CTOSIHHBII) 06JIacTh C MOCTOSHHBIM HaBOpOM aMMHOKHMCIOT. B Jjierkux
¥ TXenbix uensx pasnuyaior NH,- 1 COOH-KoHuesbie rpymnmsi.
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IgG

IgA

Puc.9.7. UMMyHOrno6ynHHbl pasiiMYHBIX KIAcCOB (CXeMa).
O6bAcHeHHE B TeKcTe.

ITpu oGpaboTke y-rnobGyTMHAa MEPKANTOITAHOJIOM Ppa3pYLLAIOTCS
nUcynbUOHBIE CBA3M U MOJIEKYJa MUMMYHOMIOOYJIHHA pacramaercs
Ha OTAeNbHblE Uenu Mmoaunentuaos. IIpH Bo3neiACTBUH MPOTEONUTH-
4ecKUM ¢hepMEHTOM MANlaMHOM HMMYHOIJIOOYJIMH pacllerisieTcs Ha
TPU (pparMeHTa: 1Ba HEKPUCTAJUIH3YIOLUXCS, COAEPXAIUX AETEPMHU-
HaHTHbIE IPYNMbl K aHTMreHy W Ha3BaHHbIX Fab-dparmeHTamu I u
Il (ot aHri. fragment antigen binding — ¢parMeHTBI, CBA3BIBalOLIHE
aHTHWreH) ¥ OoAMH KpUctaumaylowmii Fc-pparmeHTt (ot aHri. fragment
crystallizable). Fabl- u Fabll-¢parmMeHTsl cxogHbl no cBoiicTBaM M
aMHUHOKHCJIOTHOMY COCTaBy M ominyaiorca ot Fc-¢parmenTa; Fab-
U Fc-dparmMeHTHl ABISIOTCA KOMIMAKTHBIMH OOpa3oBaHHUAMH, COEIH-
HEHHbIMH MexXiy coboil rubkumu yyactkamu H-uenu, Gnaromaps
yeMy MOJIEKYJIbl UMMYHOIIOOYJIMHA MMEIOT THOKYIO CTPYKTYpY.

Kak H-uenu; tak M L-uenu umelor otaeiabHble, JHHEHHO CBS-
3aHHbI€ KOMMAaKTHbIE YYaCTKH, Ha3BaHHble joMeHaMH; B H-uenu
ux nmo 4, a B L-uenu — no 2.

AKTHBHBbIE LEHTPbI, WIH AETEPMHUHAHTH, KoTopbie opMUpy-
10Tca B V-o6nacTsX, 3aHUMAIOT NPpUMEPHO 2 % MOBEPXHOCTH MO-
JIEKYJIbl UMMyHODIOOYyJIMHAa. B Kaxnoii MojieKysie UMEIOTCS ABE Je-
TEPMHHAHTBI, OTHOCALIHECH K runepsapuabesbHbIM yyacTkam H-
u L-ueneit, T. e. Kaxnas MojieKyJla HMMYHOTJIOGYJIMHA MOXET CBSI-
3aTh B MOJIEKYJIbl aHTUreHa. [103ToMy aHTHUTeNa ABNSAIOTCA NBYX-
BaJIECHTHBIMH.

TunoBoit cTpyKTYpoit MoJieKylbl UMMYHoOINoO6yauHa ssasiercst 1gG
(cM. puc. 9.6). OctanbHble KJIacChl HMMYHOLJIOOYJIMHOB OTJIMYAIOTCA
ot IgG nOMONHHUTENBHBIMU 3JIEMEHTAMH OpPraHU3allMH MX MOJIEKY-
abl (puc. 9.7). Tak, IgM npencrasnsier coboit meHTamMep, T.e. NATh
Mosiekyn IgG, coeIMHEHHbIX MOMUNENTHIHON LEeNnbio, 0603HaYaeMoii
6ykBoit J (ot aHr. joining chain — crpoeHne mMonekysnbl). IgA GbiBa-
€T OOBIYHBIM, T. €. MOHOMEDHBIM, a TaKXe [U- U TpUMEpHBIM. Pas-
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Jyalor IgA chiBopoTouHBIif M ceKpeTopHbI. B mocienHem Monekyna
coeuHeHa ¢ ceKpeTopHbIM KoMnioHeHTOM (SC), BblLIeNsieMbIM 3MH-
TEeIUATBHBIMU KJIETKAMH, 4To 3amiMiuaet IgA ot paspyuieHus ¢ep-
MeHTaMH. IgE oGnanaer BRICOKOH LUTOPUNBHOCTHIO, T.€. CHOCOGHOC-
ThIO MPUCOEIUHATBCA K TYYHBIM KieTKaM M 0aso¢uiam, B pesyib-
TaTe 4Yero KJIETKH BBIAECNAIOT FMCTAMHH H THCTAMHHOMONOOHBIE Be-
wectna, BeibiBalome THT. IgD ckioHeH K arperauuu, MMmeer go-
MOJIHUTENIbHbIE AUCYJbOUIHBIE CBS3H.

B otBer Ha BBegeHHE NIOGOr0 aHTUreHa MOTYT BbIpaGaThIBAaThCS
aHTHUTeNAa BeeX MATH KiaccoB. O6bIMHO BHavale BbipabGaTbiBacTcsa IgM,
sateM IgG, octasbHbie — HECKONbKO mo3xe. OCHOBHYIO Maccy Chi-
BOPOTOYHBIX MUMMYHODIOOYNHHOB (70—80 %) cocramnsier IgG; Ha
nomo IgA npuxogurca 10—15 %, IgM — 5—10 %, IgE — 0,002 %
u IgD — okono 0,2 %. ComepxaHne HMMYHOIJIOOYJIHHOB MEHSETCS
¢ Bo3pactoM. IIpy HeKOTOphIX MATOJIOrHYECKHX pAcCTpOMCTBaX HaGio-
NAIOTC OTKJIOHEHUS B YPOBHE MX colepXaHUs B Kposd. Hanmpumep,
KoHUeHTpauusa IgG BospacraeT npy MHGEKUHOHHBIX GONE3HsX, ayTO-
UMMYHHBIX PacCTpPOICTBaX, CHHXAeTCS NPH HEKOTOPBIX OMYXOJAX,
arammarnoOyauHemuu. ConepxaHue IgM yBeiiMuMBaercsi MpH MHO-
rUX HUHGEeKUMOHHBIX 6GOJIe3HAX, CHUXAETCA MPU HEKOTOPhIX HUMMY-
HOAeULMTHBIX COCTOSTHUSIX.

Cunre3 agmuren. Kak yxe OblIo cKa3aHO, HMMYHOIJIOOYIUHBI CHH-
Te3UpYIOTCA TUIa3MOLMTAMH, KOTOpbIe 00pa3yloTcs B pe3yjbTate JUd-
(hepeHIIMPOBKH MOJNMIIOTEHTHOM CTBOJIOBO# KiIeTKH. I1na3MoLMT CHH-
Te3UpYyeT KaK HEUMMYHHBI, TaK U UMMYHHbIii y-rno6yauH. UHop-
MALHIO O CNELUPHIHOCTH CHHTE3UPYEMOTO MMMYHOIJIOOY/IMHA TUIa3-
MOLMTBI nony4aloT ot B-aumdouuros; L- u H-uenu cuHTeaupyior-
csl Ha noJaupuOOoCOMax IUIa3MOLIMTAa OTAEJIbHO U COEAMHSIOTCS B €M-
HYIO MOJIEKYNy Mnepen BblaesieHHeM H3 KieTku. COopKa MOJIEKYJIBI M-
MyHorioOynuHa U3 H- u L-ueneit mpoucxoaur o4yeHb ObicTpo, B
TeyeHne 1 MUH. BbimeneHne MMMyHOrIOOYIMHA U3 MJIA3MOLIMTA OCYy-
WECTBASETC MyTEM 3K30L[MTO3a MJIM KJIa3Marosa, T. €. OTHOYKOBbI-
BaHMA YaCTH LIMTOMIA3Mbl ¢ UMMYHOIIOOynHHOM. Kaxplii mnasmo-
uMT cuuresupyer mo 2000 monexyn B cekyHAy. CHHTe3MpOBaHHbIE
aHTHTeNa MOCTYHAOT B JHUM(Y, KpoBb, TKAHEBYIO XMAKOCTb.

Tenernka antHren. UMMyHOrN00YIHH, Kak U BCAKML 6esok, o6-
JIAAAET aHTUTEHHOCTBIO. B Mojiekynie HMMYHOIOOYJIMHA pa3iMyaloT TpU
THNA AHTUTEHHBIX ACTEPMHHAHT: U3OTHIHYECKHE, AJUIOTUMHYECKUE
U vauotunudeckue. M3oTunmuyeckue AeTepMHHAHTBI (M30THIIBI)
SIBNSIOTCA BUIOBBIMU, T. €. OHM MIOEHTHYHBI [UISl BceX ocobeil HaH-
HOro Buaa (HampuMep, 4YenoBeKa, KpPOJIHKa, co0aKu). AJNJIOTHH -
YyeCcKHUe AECTCPMUHAHTHI (ALUIOTHUIBI) Y OMHUX ocobeil JaHHOro BUAA
UMEIOTCH, Y APYrHX — OTCYTCTBYKOT, T. €. OHM ABISAIOTCA WHIMBULY-
anpHbiMH. HakoHel, MAMOTHNMHMYECKH e JETEPMUHAHTBI (MIMOTH-
Mbl) MPHUCYLIM TOJBKO MOJEKYJAaM aHTHTeJ, OOJaJalomux onpene-
JIEHHO# crieu¢HYHOCTbIO. DTH AECTEPMUHAHTHBIE PAIHYUS OOYCJIOB-
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JIEHbI YHUCJIOM U MOPSAKOM YepeJOBAHUS aMHUHOKHUCIIOT B aKTHBHOM
LEHTpPE MOJIEKY/Ill UMMYHOIIOGY/IHHA.

HM3oTtunuyeckue gerepMHHaHTHI pacrnonaralorca B C-dyacty H- u
L-ueneit u cayxar pna nuddepeHUMPOBKH UMMYHOrTOOYIHHOB Ha
KJlacChl M MOAKJAcChl. AJINIOTUIIHYECKHE JETEPMHHAHTHI OTPaXaloT
BHYTPUBHIOBbBIE AaHTUICHHBIE PAvmIMYUSA UMMYHOINOOYJIHHOB, a HOHO-
THUMHUYECKUE JETEPMUHAHTBI — WHIUBHAYAJbHbIC Pa3TH4YMS B CTpOE-
HUHU aKTHBHOro LEeHTpa. CnenoBareibHO, HMEETCS OTPOMHOE pa3Ho-
obpa3ue UMMYHOIrIOOYUHOB, PA3IMYAIOLIMXCA MO THITY AHTHTE€HHBIX
JeTepMUHAHT. B 3aBUCMMOCTH OT M30THIOB CYLIECTBYET 5 KJIacCcoB M
MHOXECTBO MOAKJIACCOB; OT aJUIOTHNOB — ToNbKO y H-1eneit usse-
cTHO 10 20 pa3sHOBMAHOCTEIl, C y4ETOM HAUOTHIIOB, T.€. CTPOEHHS
AKTUBHOIO LIEHTPA, aHTHTENA pa3IMYaloTcs HE TONBKO B KJaccax
nojKjiaccax, HO Jaxe B ANJIOTHIAX. DTHM ONpeAessiioTcs MHOXECTBEH-
HOCTb AHTHTEN U MX crneuupHYHOCTh O OTHOLIEHHIO KO BCEMY
MHOroo6pa3uio aHTHIEHOB, CYIUECTBYIOLIMX B mpupoae. Yucno Bapu-
alMil aKTMBHBIX LIEHTPOB aHTHTEN OrPOMHO, MPaKTU4YEeCKH Gecripe-
HeNnbHO, TaK KakKk oHO ompexaenserca uucioM H- u L-ueneit, ux
BapHaHTaMHM (AJLNTOTHNAMH) U OCOOEHHO HAMOTUITHYECKUM Pa3HOO0O-
pa3sueM aKTHUBHBIX LIEHTpoB. Takoe pajiHyue 3aKperieHO FreHeTHYec-
KM M OCYLLECTBJSIETCA B Mpoliecce (GOPpMUPOBAHUS AKTUBHBIX LIEHT-
POB B 3aBUCHMOCTH OT CreM(PUYHOCTH AKTUBHOIrO LIEHTPA AHTHre-
Ha. UMMyHorno6ynuHoBass MOJNEKY/ia KOIUPYETCS TpeMsl IpynnamMu
reHoB. OgHa rpynna kogupyer H-uens moGoro knacca, apyras —
L-uenb x-tuna ¥ tpethd — L-uemnp A-THmna.

Brnarogapss MOCTOTHHBIM MYTAllUSIM T€HOB, MYTaLlUSIM KIOHOB MM-
MYHOKOMITIETEHTHBIX KJIETOK, [JIaBHbIM 00pa3oM JMM(OLIMTOB, Mpak-
THYECKH Ha BBelIeHHE JNoOOro aHTUreHa MOTrYT MMOC/efoBaTh peak-
MA obpazoBaHUs crielM(PUYECKOro aHTHUTENAa U Pa3MHOXEHHE TOrO
KJIOHA MUM(OLUTOB, KOTOPbIii CUHTE3UPYET AHTUTENIa, KOMILIEMEH-
TapHble aHTUreHy. Cnenyer NONYEPKHYThb, YTO OJHA IIa3MaTHYyeCKas
KJIETKA BbIpaGaThiBaeT aHTHUTENA TONBKO OfHOM creuucuyHocTH. Cne-
HOBaTENbHO, B OPraHHW3Me HOJIXKHO CYLHECTBOBaTb MHOXECTBO KIO-
HOB MMMYHOKOMIIETEHTHBIX KJIETOK. OKOHYATEeIbHO MEXaHU3M CHH-
Te3a U Nepefadu Mo HaCIEACTBY COCOOHOCTH BbIPAGOTKH OrPOMHO-
ro Konu4yecTsa cneuudPHUECKUX aHTUTeN OYKBaJIbBHO K MIOOOMY U3
MHOrOYMCIEHHBIX aHTHreHOB HesceH. Haubonee nonHo 3TOoT Mexa-
HU3M OOBACHAIOT KJIOHAJNbHO-celeKiHoHHass Teopus @. bepHera u
Teopusa C. ToHerasbl.

Junamuka anTHTeN000pazoBanua. CriocoGHOCTh K 00pa30BaHUIO aH-
TUTEN MOABAAETCS BO BHYTPHUYTPOOHOM mepuone y 20-HeaenbHOro
IMOpHUOHA; MOCJE POXACHUS HAYMHAETCs COOCTBEHHAas MPOAYKLUS
HMMYHOTTIOOYJIMHOB, KOTOpast YBEJIMYMUBAETCA N0 HACTYIUIEHMS 3pe-
JIoro BO3pacta U HECKOJIbKO CHUXaeTcs K crapocTd. JluHamuka 06-
Pa30BaHUSA AHTUTEN HUMeEET Pa3IMYHBIf XapakTep B 3aBUCHMMOCTH OT
CHJIBI aHTUT€HHOrO BO3AEHCTBUS (O3B aHTHUIEeHA), YacTOThl BO3AEH-
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YpoBeHb
aHTHTEN B

37 15 30 2 3 6 t 237 12 6 1 2 5
e Mecsaus T Ilnu Mecsiubi Conmt
Tlepsuutoe HosropHoe
BBEIEHWE aHTHIEHA BBEICHHE AHTHUICHA
Cpoku nocie

BBCIEHUS AHTUICHA

Puc.9.8. JluHamuka obpa3oBaHMs aHTUTEN NpPH NEPBMYHOM (A) U BTOpHY-
HoMm (B) BBeeHHMM aHTHIEHaA.

®da3bl aHTHTeN006pa3oBaHMsA: a — JaTeHTHas; 6 — norapmdmuyeckoro pocra; B —
CTALMOHApHAS; T — CHHMXEHMA.

CTBUSA aHTHUIEHa, COCTOSIHUS OPraHM3Ma M €r0 UMMYHHOH CUCTEMBL.
Tpy nepBMYHOM M TMOBTOPHOM BBEZEHHWH AHTHreHa IUHAMHKA aH-
THTEN000pa30BaHUsl TAKXE PAIMYHA M MPOTEKAeT B HECKOJIBKO CTa-
nomit (puc. 9.8). Beimensior nateHTHYI0, JlorapudMHUUecKylo, CTalHo-
HapHyio a3y U ¢asy cHuxeHus. B nateHTHoit ¢ase npoucxomsT
nepepaboTka M NpeacTaBleHUe AHTHreHa WMMYHOKOMIETEHTHBIM
KJIETKAM, pa3’MHOXeHHe KJIOHAa KJIEeTOK, CMELHAIM3MPOBAHHOIO Ha
BhIpAGOTKY AHTHTeN K AAHHOMY AHTHUTeHY, HaYMHAeTCs CHHTE3 aH-
tHTe. B 3TOT mepuon aHTUTena B KpoBM He oGHapyxuBaioTcsi. Bo
BpeMst Jiorapupmuueckoit ¢aszpl CHHTE3UpOBaHHbIE aHTHUTENA BbICBO-
60XIaI0TCA U3 TIa3MOLIMTOB M TocTynmaioT B 1uMdy U kposb. B cra-
1IHOHapHo# (hase KOAMUeCTBO aHTUTEJ JOCTUraeT MaKCMMyMa U cTa-
OunusnpyeTcs, 3aTeM HactymaeT ¢da3a CHUXEHUS YPOBHS aHTHTEN.
[pu nepsUYHOM BBeJEHUM aHTHUreHa (MepBUYHBI A HUMMYHHBIH OT-
BeT) JlaTeHTHas ¢a3za cocraBiaseT 3—5 cyt, Jorapudpmuyeckass — 7—
15 cyr, craunoHapHas — 15—30 cyT U ¢da3a cHuXeHUs — 1—6 mec
u 6onee. OcobeHHOCTBIO MEPBUYHOTO MMMYHHOIO OTBeTa SIBISiETCS
TO, YTO MepBoHavyalbHO cHHTe3upyercs IgM, a zatem IgG.

B omanuMe or nepBMYHOro UMMYHHOIO OTBETA MPH BTOPUYHOM
BBeJEHUH aHTHUreHa (BTOPMYHBIH HMMYHHBIH OTBET) NAaTE€HTHBIi
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nepuod YKOPOYEH IO HECKOJBKMX 4acoB MM 1—2 cyr, norapudpMu-
yeckast ¢pasa XapakTepHu3yeTcs ObICTPhIM HapacTaHHEM M 3HAYHTE)b-
HO 6oJjiee BLICOKMM YPOBHEM aHTHTE, KOTOPBIH B MOCIEXYIOL{MX
tbazax gnutensHO ynepxuBaeTcs M MemIEHHO, MHOTIA B TEYEHHE He-
CKOJIbKUX JeT, cHuXaeTcs. [IpM BTOpHYHOM HUMMYHHOM OTBETE B
OTIIMYHE OT MEPBUYHOIO CHHTE3MPYIOTCS INIaBHBIM o6pazoMm IgG.

Takoe pa3MyHe OUHAMHMKH AHTHTEN000pa30BAHMA NMPU IMEPBUY-
HOM W BTOPMYHOM HMMMYHHOM OTBET€ OOBSCHSICTCSI TEM, YTO MOCJ]E
TIEPBUYHOrO BBENCHHUSI aHTHMreHa B UMMYyHHOHN cHcteMe dopmupyeT-
¢l KIOH JTUMGOLUTOB, HECYIUIUX UMMYHONOTHYECKYIO MaMATh
0 maHHOM aHTureHe. [locie MOBTOPHOM BCTpeYM C ITUM XKe aHTHTe-
HOM KJIOH JTUMGOLHUTOB C UMMYHOJIOTMYECKOI MaMsIThio OBICTPO pas-
MHOXaeTCS U MHTCHCHMBHO BKJIIOYAeT MPOLIECC aHTUTENIOTeHe3a.

OueHp GBICTPOE U 3HEPrHYHOE AHTUTENIO0OPA3OBAHME MPH MOBTOP-
HOIi BCcTpeye ¢ AHTUICHOM HUCHOJB3YETCS B NMPAKTHYECKUX LIEJIAX MPH
HEOOXOAUMOCTH TOJNYYEHHUSI BHLICOKUX THTPOB AHTHTEN MPH MPOM3-
BOJCTBE NUACHOCTUYECKUX M JIeYeOHBIX CBIBOPOTOK OT UMMYHH3HPO-
BaHHBIX XHBOTHBIX, @ TaKXE As 3KCTPEHHOro CO3MaHUS UMMYHH-
TeTa NpH BaKLUHALIMH.

Buapt anmrTe. [ToMHMO MONMHOLIGHHBIX aHTUTEN, OONANAIOIIMX Crie-
UMGHUYHOCTBIO MU aKTUBHBIM YYacTHEM B pEakLMsIX MMMYHHOM 3allin-
Thl, BBIIENAIOT HOPMAIbHBIE, WIM €CTECTBEHHBbIE, aHTHUTENa U He-
MOJIHbIE aHTHUTeNa. K HOpMajJbHBIM OTHOCAT aHTHTENa, oOHapy-
XHUBaeMble Yy Jiofeil WIIM XHBOTHBIX, HE MOIBEPraBILIUXCA KaKOi-Tubo
uMMyHH3aluu. MIx ponb B 3aiMTe He coBceM fcHa. K HEMOMHBIM
aHTUTEJIaM OTHOCSTCS UMMYHOINOOYJIUHBI C OMHUM AKTUBHbLIM LIEH-
TpoM (BAIEHTHOCTHIO). DTH AHTUTENA HEMONHOLUEHHDbI, TaK KaK, CO-
eIUHSASCH C AHTUTEHOM, OHH He MOTYT arperHpoBaTh YaCTHLbl B KOH-
rinoMepatel. Y HEMOJHbBIX AHTUTEN BTOPON LEHTP MMEETCS, OMHAaKo
OH 3KPaHUPOBAH WJIK MUMEET Malylo aBUIHOCTb. [l BbISIBICHUS HE-
MOJHBIX aHTUTEN WCMONb3yloT peakuuio Kymbea.

IMocne MUMMYHH3ALIMHM, OaXe MOHONETEPMUHAHTHBIM AHTUIECHOM,
B TyJle MWMMYHOrIOOYJIHHOB, CHHTE3MPYEMBIX COBOKYMHOCTBIO KIIE-
TOK, COAEpXaTCs aHTHTeNa, padinyaloluecss Mexny coboil, T. e. cbl-
BOPOTKH CONEPXAT MOJMKIOHAIBHBIE aHTUTENAA. DTa FeTePOreHHOCTDb
aHTHTEN OOYCNOBJIEHA TEM, YTO KAXAbIA TJIa3MOLMT BbIpabaThIBacT
TONBKO ONMH THN, BHI, Kjiacc, noakiacc aHTUten. CrexoBaTenbHO,
Kax[aasg KJIeTKka WJIH ee TMOTOMCTBO, KJIOH BblpabaThIBAlOT CBOW THTE
aHTHATEJN, MONYYUBLUKNX Ha3BaHUE MOHOKJOHAaNbHBIX. [IpuHUMANH-
aJlbHO MOHOKJIOHAJIBHBIE aHTUTENIA MOXHO MOMYYHUTb MCKYCCTBEHHO,
KYJAbTUBUPYSl KaXIYI0 aHTUTENONPOLYLMPYIOIYIO KIETKY, T. €. [ONy-
4yas MOHOKJIOHANBHYIO KYABTYpY KJIeTOoK. OmHAaKo NpaKTHUYECKH 3TO
TpyaHo ocyuiectBuMo. [loaToMy rHOpUIHYIO KJETKY MOAyYaioT my-
TEM CIMAAHUSL WUMMYHHOrO aHTHTeJonpoayuupylouero B-aumdpouu-
Ta, T. €. JUMoOUUTA, B3SITOr0 OT UMMYHHOrO XHBOTHOIO M PaKoOBOil
MHenoMHON KNeTKH. Takass rubpuaomMa npuobperaeT CBOMCTBA PoO-
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RUTENBCKMX KJIETOK, T. €. XOPOLIO Pa3MHOXAeTC HAa UCKYCCTBEHHBIX
MUTATENBHBIX cpelax (KAK M MHMEJOMHast KJIeTKa) M BbipabaThiBaeT
aHTUTENa, crneundUYHble A gaHHoro B-numdonura.

Briepebie rU6GpHIOMBI, MPOAYLMPYIOIHE MOHOKJIOHANBHBIE AHTH-
Tena, nonyyuwnu 1. Keiep u L. Munbiwreitn (1975). MoHokoHaNb-
Hble AHTUTEJIA HAUUTH LUIMPOKOE NPHMEHEHHE TPH CO3NAHUU AMAr-
HOCTHYECKMX M JieueOHBIX NpenapaToB, a TakXe MpH MpPOBEAECHUH
PaTHYHBbIX McciaenoBaHHil. Croco6bl MPOMBILIIEHHOTO MOJMYyYeHHUs
MOHOKJ/IOHAJIbHBIX aHTHTEJ ONMCaHbl B Iiase 6.

B nocnemHue rombl OTKPHIT eile OOGUH BUI AHTUTEN — a63UMBI.
BT0 aHTHUTENA-KATAUTH3ATOPbI, CMIOCOOHBIE B HECKOJLKO ThiCAY pa3 yc-
KODPSTh OMOXUMHYECKHE PEaKLIMM, BO3NCHCTBYS Ha MPOMEXYTOYHBIE
BEILECTBA peakKuMHU. MexaHu3M KX ACHCTBUA U3y4aeTcs.

9.10. UmmyHONOrNYeCKas NaMATb

HMMyHonoruyeckoii naMsThio Ha3biBaIOT CIMTOCOOHOCT OpraHU3Ma Mpu
MOBTOPHOI BCTpe4Ye C ONHHM M TeM Xeé AHTUICHOM PpearipoBaTh
Gosyiee akTHBHBIM M OoJsiee ObICTPHIM (POPMHpPOBAaHHEM HMMYHHTETA,
T. €. pearupoBath MO TUIY BTOPHYHOTO MMMYHHOIO oTBeTa. ITOBBIlLIEH-
Hasi YyBCTBUTEJNBHOCTb, MJIH UMMYHOPEAKTUBHOCTb, K aHTHIEHY CO-
XpaHsieTcsl NMpd 3TOM ToJaMM M Jaxe JECATHICTHAMH.
VMMyHooryyeckass naMsaTh pacipocTpaHsieTcsl KaK Ha TyMOpaJib-
Hblii (BbIpa®OOTKAa AHTHTEN), TaK U KIeTOYHbIH WMMyHuTeT. I'3T,
TPAHCIUIAHTALMOHHBI UMMYHUTET M JApyrue opMbl UMMYHHTETA,
CBSI3aHHbIE B OCHOBHOM C ¢yHKUMEH JUMGPOLMTOB, «3aOMUHAIOT-
cs» B He MeHblueil Mepe. CiegoBaTeJIbHO, UMMYHOJOTHYECKasA TNa-
MATh OGYCJIOB/IEHA AeATENbHOCThIO B-nuMdonutos (ryMopanbHbii
nmmyHuter) U T-numbouuTtoB (KIE€TOUHBIH UMMyHHUTET). U3BecTHO,
4YTO B MOMYJALUMH 3TUX KIIETOK MUMEIOTCS <«KJIETKH MaMsATH», coXpa-
HSIIOLLMEe MHOTHE TOAbl COCOOHOCTh PEarupoBaTh Ha MOBTOPHOE BBE-
AeHWE AHTHIeHa, TaK KaK BbIpaGaThIBAIOT peLENTOPhl K 3TOMY aH-
TUreHy. BuaMmo, Beayuiast pojib B COXpaHEHMU HWMMYHOJIOTHYECKOM
MaMATH KCHOJIb3YeTCs B MPakTHKe BaKLMHALMM Jiofed. BTo AealoT
B TEX Cly4asX, KOrjga HeoOXomuMO CO3ZaTh BBICOKMH YPOBEHb HM-
MYHMTETa W TMOLAEPXHUBATh €ro JUIMTENbHOE BpeMs. HAa 3TOM ypOBHE.
OcywecTsasior 310 2—3-KpaTHbIMH MPUBMBKAMU TpH MNEpPBUYHOI
BaKLUMHALUMHK M TEpUOAUYECKUMH MOBTOPHBIMU TPUBHBKAMH — pe-
BakuuHanusamu. Hanpumep, nporus aucdrepun NpUBUBAIOT peGeHKa
Ha BTOPOM TFO#Y XHW3HH, 3aTeM B JETCKOM cany, LIKOJE, apMuHu,
T. €. IPUBUBKU MPOBOMST C MHTEpBUIaAMU B 5—7 JIeT.
PeBakuMHaUUI0 NPUMEHSIOT TaKXe TO NPOTHUBO3MUAEMHYECKUM
MOKa3aHUsAM, Korma HeobxoguMo OBICTPO €034aTh KOJUIEKTHBHBIA
MMMYHHUTET CpeAu paHee MPUBHBABLUMXCA JdioAeil (Hanpumep, Npu
nudrepuu, OprolHOM THde, yyMe U IpYrux HMHOEKLUX).
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9.11. IMMyHONOru4eckasa TofnepaHTHOCTb

HUMMyHoorHyeckasi TOJIEPAHTHOCTb — SIBJIEHHE MPOTHBOTIONOXHOE
MMMYHOJIOTUYECKOI# naMATH. B 3ToMm ciyyae B OTBET Ha MOBTOpHOE
BBEICHUE AHTHUI€HA OpraHM3M BMECTO 3HEpIrMyHoi ObICTpoi BLIPaGOTKH
WMMYHUTETa MPOSBISIET APEAKTUBHOCTb, HE OTBEYaeT UMMYHHOM pe-
akliyeil, T.e. TolepaHTeH K aHTureHy. TonepaHTHOCTb cneuuduyHa,
TaK KaK MpOSIBIAAETCH TOJNBKO K TOMY AHTUIEHY, C KOTOpPbIM opra-
HU3M YX€ BCTpEyasicsl; OHa MOXeT OblTh ITOJIHOI WIM YACTU4YHOI, BbI-
pabaTbiBaThCsl TONBKO K OAHOM Kakoi-m1Mbo (OTCYTCTBUE BBIPAGOTKH
autiutren wid THT # T. 1) uiM Ko BCEM MMMYHHBIM peakLUsIM.

TonepaHTHocTb 6bIBaeT BpoxaeHHasi (ecTecTBEHHast) U MpPH-
obpeTteHHas. [IpumepoM BpOXEEHHON TONEPAHTHOCTH SIBNSIETCS OT-
CYTCTBHE peakuUU UMMYHHOH cUCTEMBI Ha CBOM COOCTBEHHbBIE aHTHre-
Hbl. [IpHobpeTeHHYIO TONEPaHTHOCTb MOXHO CO3aTh, BBOAS B OPTraHM3M
BEILECTBa, MOAABJSIOLINE UMMYHHTET, T. €. UMMYHOIENPECCAHTH, a TaK-
Xe €C/IM BBOOUTh AUIONCHHBII aHTUIeH BO BpeMsi SMOPHOHAIBHOIO Ie-
pHONA WIH B MepBble JHU MOCTE POXIEHUS XUBOTHOIO MJIM YeNoBeKa.

HWMMyHoJIornyeckas ToJepaHTHOCTh OTKpHITa B 1953 r. 4ewIcKUM
yyeHbIM M. laiuexkoM H aHrauiickuM ydenbiM [1. MemaBapoMm, Ko-
TOpbIe MOKAa3aJIu, YTO NMPH BBEACHUU AHTUreHa SMOPHUOHY MBILLH pO-
QMBLIeEeCS XHUBOTHOE OKAa3bIBAETCSl HEUYBCTBUTENbHBIM K JaHHOMY aH-
THreHy. BrociaencTBuu 6bio yCTaHOBJIEHO, YTO Ha pa3sBUTHE ToJie-
PaHTHOCTH BIMSIOT BO3PACT, CTEMEHb YYXEPONHOCTH aHTHreHa s
JAHHOTO OpraHM3Ma, J03a aHTUreHa, JUTUTEJbHOCTh ITpeObIBAHUS €ro
B opraHu3Me. AHTHIEHbi, BbI3bIBAOUIME TOJEPAHTHOCTb, HA3bIBAIOT
ToNeporeHamMu. UMH Moryr ObITh NMpPaKTHYECKH BCE AHTUIEHBI,
OIHAaKo HauboJblLIei TOJEPOreHHOCThIO O0JARAIOT MoJMcaxapUIoHbIe
aHTHIreHbl, TAK KAaK OHM B MEHbIUEH CTeneHU MeTaboJNU3UPYIOTCS B
opraHuiMe. HuskoMoekynsipHbie aHTUreHbl o6nagaior Gosbilei To-
JIEPOFEHHOCThIO, YeM BBICOKOMOJIEKYNISIPDHbIE AHTUTEHBI.

B 3KkcniepyMeHTe ToJIEePaHTHOCTb BO3HUKAET Yepe3 HECKOJbKO IHEid,
a MHOIJAa 4YacoB Iocjie BBeJAeHWsI aHTMreHa-ToJjieporeHa M, Kak mpa-
BMJIO, HE COMpPOBOXAAeTCs BbIpAGOTKOW AHTHUTE.

MexaHu3M TosiepaHTHOCTH MHoroo6paseH. OrtcyTcTBME HMMYHHOI
peakuMd Ha aHTHMIeH MOXET ObITh 00YCIOBJIEHO CJEAYIOLIMMHU IpU-
YMHAMU:

® byHKuMoHanpHbIMM M3MeHeHUsIMU T- u B-numdountos, Hanpu-
Mep akTHBaLMeit T-cynpeccopoB, MOAABMSIOIIMX UMMYHHUTET, WU
6nokanoii peuentopoB T- u B-muMdouuTos, BocnpuHUMAIOLIMX
aHTHTEH;

® ObICTPBIM CBSI3BIBAHUEM AHTMIE€HAa aHTUTENAMH M BBHIBEIEHUEM €ro
U3 OpraHu3Ma,

® B Ciyyae TOJIEPAaHTHOCTH K COOCTBEHHBIM AHTHreHaM MOXET Mr-
paTh poJib MMMUHALMS M3 OpraHU3Ma KJIOHOB JIMM(GOLMTOB, pe-
arvpyIoLMX Ha COGCTBEHHbIE AaHTUTEHBI.
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CnenoBarejibHO, B OCHOBE TOJIEPAHTHOCTH JIEXAT HJIM OOBIYHbIE
HOpMaJibHble MeXaHU3Mbl (YHKUMOHMPOBAHUS MMMYHHON CHCTEMBI
(T-cynpeccusi, peakuusi aHTUF€H — AHTHMTENO), WIM MPHYUHBI, CO-
3KaHHBIE B 3KCIIEPUMEHTANbHBIX ycaoBUsiX (OMoKasa pelentopos, Mo-
nasneHUue 3¢deKTOpHBIX KIETOK).

TakuM oGpaszoM, at0Oble Mpouecchl, MPUBOAAILUE K MOJABIEHUIO
MMMYHHTETa, CrocoOCTBYIOT BO3HMKHOBEHHWIO TojiepaHTHOCTH. [lon-
OepXaHHe TOoJNepaHTHOCTH TpebyeT NPHUCYTCTBUS aHTUreHa B opra-
HU3ME IIyTEM MM UIMTEJIBHON ero NepCcUCTEHLIMM, WM MOBTOPHO-
ro BBeAeHUA. [IpH OTCYTCTBUM aHTMI€HA TOAEPAHTHOCTb MOXET OBITH
ocnabneHa wiu yrpayeHa. MoXHO MCKYCCTBEHHO OTMEHMTb, T. €. yC-
TPaHUTb, TONEPAHTHOCTb IpUEMaMH, AKTUBHUPYIOIUMMH HMMYHHTET
WIH YCTpaHAIOIIMMH [NEHCTBUE aHTUreHa (BBeleHWE aHTUTEN, CBA-
3bIBAIOIIMX AHTUICH; BBEJEHHE HOPMAJIbHBIX JUMQPOHIHBIX KJETOK;
UMMyHM3aUMs MOIMPHLMPOBAHHBIMH aHTUTE€HAMH, aKTHBALIUS JIMM-
douMTOB anbBIOBAHTAMU M T. A.).

SIBneHne UMMYHOJNOTHYECKOH TOMEPAHTHOCTH MCIIOJNB3YETCH IS
peleHMs BAXHBIX NMpobiieM MeAMLIMHBI, TAKUX KaK Iepecajka opra-
HOB W TKaHei, IMOoJaBA€HUE AayTOMMMYHHBIX peakluid, ajiepruii u
OPYTUX COCTOSIHUM, CBSI3aHHBIX C MMMYHOLENpECCHEil.

9.12. Anneprusa (rMnepyyBCTBUTENBLHOCTbL
HEeMeAmNeHHOro U 3aMeasieHHOro TUMoB)

Cywnocts ajneprun. B oTiMyme oT MMMyHOJIOTMYECKHX peaklUil Ha
BBEJEHHE aHTUICHA, BBHIPAXAIOLIMXCA B aHTHTEI000pA30BAHUM, KIIE-
TOYHBIX 3aLUMTHBIX peakUHAX, TOJEPAHTHOCTH, CYLIECTBYET OCOOBIi
THUIl pearMpoBaHUA Ha aHTUIreH, CBA3AHHBIA C MOBLILICHHOW YYBCTBH-
TeNBHOCTbIO (MMITEPYYBCTBUTENBHOCTBIO), WIM TUMepeprueit, K aH-
TUIEHY, YTO COMPOBOXHAETCSA, KaK IMPaBUJIO, IMATOJOTHYECKOi pe-
akuMeir. D1y HeoOblyHYIO0, MHYI0 (opMy pearMpoBaHUs HA aHTHIEH
HasblBalOT anaeprueir (or rpey. allos — apyroit U ergon — neii-
CTBHME), U H3Y4YaeT ero CaMoCTosITe/ibHas AUCLMIUIMHA — aJlIepro-
JIOTHSI. AHTUTEHBI, BBHI3BIBAIOILME AJUIEPTUYECKUE peaKlMH, Ha3bBa-
10T ajfepreHaMu.

TMoHsaTHe <«anneprusa» BnepBble BBen (paHIy3CKUil yuyeHBIi
K. Mupke (1906), KoTophblit aanepruio MOHMMAM KaK M3MEHEHHYIO
YyBCTBUTENILHOCTb OPraHU3Ma K 4yXXE€POJHOMY BEHIECTBY IIpH TOBTOP-
HOM KOHTaKkTe ¢ 3THM BeluecTBoM. IIpu 3TOM K ajepruv oH oTHO-
CUJ KaK MOBBILUEHHYIO, TAK U MOHUXEHHYIO UYBCTBUTEJBHOCTb K
aHTHreHy. B HacTosilee BpeMmsi K allepruM OTHOCAT MOBBILIEHHYIO 4yB-
CTBUTE/IbHOCTb, TOYHEE MOBOpPSA, KAYECTBEHHO M3MEHEHHYIO PEaKlUIo
OpraHM3Ma Ha YyXepoJHOE BellECTBO.

Tunm anneprmyeckux peakumii. OGbIYHO K IIEPIHYECKMM peak-
UMSIM OTHOCSAT [Ba THUIIA pearPOBAHUS HA YYXEPOAHOE BELLECTBO:
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rUMepyYyBCcTBUTEeNbHOCTh HeMenlNeHHoro tumnma (THT) u
rUTNepyYyBCTBUTENbHOCTh 3aMemnyieHHoro tuna (I'3T). K
I'HT oTHocsiTcs anniepruyeckie peakUMH, MPOSBISAIOIIHECS YXKE ye-
pe3 20—30 MHUH mocJie MOBTOPHOM BCTpEUH ¢ aHTUTeHoM, a Kk [3T —
peakuuu, Bo3HUKawoue yeped 6—8 u u mosxe. MexaHusm U KiIu-
Huveckue npossireHus THT u I'3T paanmuunbsl. THT cBsizaHa ¢ BhI-
pabotkoii antuTen, a '3T — ¢ KJIETOUHBIMHU peakLUsIMU.

T'HT Bnepsbie omucaHa B 1902—1905 rr. ¢ppaHLy3cKuMu Hccreno-
paresisimu L. Puise u K. Tloptee u pycckum yyenbim T. I1. Caxapo-
BbIM, KOTOphI€ MOKa3aJi, YTO Ha IOBTOPHOE BBEAEHHE aHTHUIEHA Y
XHUBOTHBIX MOXET BO3HHMKATh CTEPEOTMITHO MpPOTEKAIOLIAs MNaTooru-
yecKasi peakUus, MHOLIA 3aKaHYMBAlOLLAsicss cMepThlo. BriocrencTeuu
6bUTO YCTAaHOBJIEHO, YTO 3Ta peakUMsl BO3HHMKAeT MpH 0Opa3oBaHUMU
KOMIUIEKca aHTMreH — aHTUTEN0 M NEHCTBMM 3TOTO KOMIUIEKca Ha
yyBcTBUTENbHBIE KIeTKH. THT nposisisercs B HeCKOJIBKHX KIMHHYeEC-
Kux copmax: aHapuakcuHU, aTonUYecKHUX Oojie3HSX, CHIBOPOTOYHOMR
6one3Hn, peHoMmeHe ApTioca U OoJie3HSIX UMMYHHBIX KOMIUIEKCOB.

I'3T snepsbie onycaHa P. Koxom (1890). Drta dopma nposiieHus
He CB3aHa ¢ AHTHTEJaMM, OMOCPeNOBaHA KIETOYHBIMH MeXaHu3Ma-
MU ¢ yyactueM T-numdouuTtoB. K I'3T oTHocsaTes cienyiolue ¢op-
Mbl TIPOSIBJIEHMSI: TYOepKyJIMHOBAas peakUusi, 3aMellieHHas! ajuieprus
K 6enkaMm, KOHTaKTHasi ajajieprus.

B Hacrosiiliee BpeMsi IPUAEPXUBAIOTCA KiaccubHKALUU aJuTepru-
yeckux peakuuit nmo JOxenny u KymGey, Boimenas 5 tunos. I, II, 11
THIBl peakLMil cBS3aHbl C aHTHTENAMHM U MX KoMiuiekcaMu. K atum
TUMaM peakuuit otHocAT IgE-omocpenoBaHHble peaklM, LUTOTOK-
CHUYECKHME peaklMH, peakKLMM MMMYyHHbIX KoMIuiekcoB. IV Tum peak-
MU omocpefoBaH JUMQOUAHBIMU KI€TKaMM, rjIaBHbIM oOpasoM T-
auMdouutamu. OH cootBetctByeT I'3T. V TMm peakumm — UMMyH-
Hble peaklL{H, OCYIIECTBASIOIME aKTUBALMIO WIM MHrHOMpOBaHHE
dusnonornyeckux ¢yHKUMN KleToK, oOycloBleHbl NeHCTBUEM aH-
TUTEJ1 K pelienTopaM KIeToK, HalpuMep ropMOHOB LUMTOBHUAHOM
xene3bl. B Toil MM MHOM CTENMEHU 3TH 5 TUIOB AIEPrUYeCKUX pe-
aKuuil yknansiBaiorcsi B nousarve o peakuusax — HT u I'3T. Huxe
OymyT omMcaHbl OCHOBHbIE IPOSIBIEHUS] aJUIEprUYecKUX peakuui,
BO3HHUKAIOIMX MPH MOBTOPHOM KOHTAKTE C AHTUTEHOM.

9.12.1. Peaxyuu IgE-onocpedoeaHHble U aHaso2u4yHble
(mun |)

9.12.1.1. AHachunakcus

AHadunakcusa (oT rped. ana — oOpaTHbiii, filaxis — 3amura) npen-
crasisieT coboil peakUHi0 HeMeMIEHHOro THMIA, BO3HUKAIOWLYIO IpH
NapeHTepaIbHOM [TOBTOPHOM BBEIEHWH aHTUITeHa B OTBET HA ITOBPEX-
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naiouiee JeifcTBMe KOMIJIeKca aHTUIEH — aHTUTENIO0 U XapaKTepu3y-
IOLLYIOCSL CTEPEOTUITHO MpoTeKalolleil KIMHUYeCKOX U Mopdosioru-
YecKOil KapTUHOI.

OcHoBHYIO posib B aHadMIaKCUM UrpaeT LUMToTponHblii IgE, ume-
IOIWMIA CpOACTBO K KJIETKaM, B 4acTHOCTH GaszoduiaM M TYYHBIM
kietkaM. [locne mepBoro KoHTakTa opraHM3Ma ¢ aHTMreHOM obpa-
3yercs IgE, KoTopblii BCi€ACTBHE LIMTOTPOITHOCTH aficopOUpyeTcsl Ha
MOBEPXHOCTH Ha3BaHHBIX Bhlilie KIeToK. IIpy moBTropHOM MonagaHuu
B OpraHu3M 3Toro Xe aHTureHa IgE cBs3biBaeT aHTUreH ¢ o6Gpaso-
BaHWeM Ha MemOpaHe KieTok Komruiekca IgE — anturen. Komrmieke
MOBPEXIAeT KJIETKH, KOTOpble B OTBET Ha 3TO BHINEJSIOT MEIUATO-
pbl — THCTAMMH M TMCTaMHUHONOMOOHBIE BellecTBa (CEPOTOHMH,
KMHHH). DTH MeIuatophl CBSI3bIBAIOTCS PELENTOPAMHU, HMEIOLLIMMHUCS
Ha TIOBEPXHOCTH (PYHKUMOHAJBHBIX MBIILEYHBIX, CEKPETOPHBIX, CIIU-
3UCTHIX M JIPYruX KIETOK, BBI3bIBASl MX COOTBETCTBYIOLIME PEAKIHHU.
3To BENEeT K COKPAlIEHUIO [IAfKo MYCKYNaTyphl 6pOHXOB, KHMLIEY-
HHKa, MOYEBOTO MY3bIps, MOBHILIEHUIO NPOHULAEMOCTH COCYIOB M
OpyruM (YHKUMOHAJIBHBIM U MODP(OJIOTHYECKUM W3MEHEHHUSIM, KO-
TOpBIE COMPOBOXAAIOTCS KJIMHUYECKUM MposiBieHHeM. KiuHuuecku
aHauIaKCUSi TIPOSIBSIETCSI B BUIE OMNBIUIKH, YAYLIbS, ¢l1abocTH,
6ecrniokoicTBa, CYAOpOr, HEMpPOU3BOJBHOIO MOYEHCIYCKaHUs, nede-
KauuMM U ap. AHadUIaKTHYECKAs peakLMs TIpoTeKaeT B TpU ¢asbl: B
1-if daze MpoucxooUT cama peakuUMUsi aHTHreH — aHTUTENOo; BO 2-i
(aze BbIIENAIOTCS MeAUATOphl aHAbUIAKTHYECKON peakLuu; B 3-i
taze npoasnsiorcss GYHKUMOHANbHBIE U3MEHEHHUS.

AHaduiakTHYecKasl peakuusi BO3HUKAET CITYCTS HECKOJbKO MU-
HYT WJIM 4YacoB [ocJie MOBTOPHOro BBeleHUsI aHTUreHa. [IporekaeT B
BUIle aHA(UNIAKTUYECKOTO I1I0KA WM KaK MecTHbie TposiBieHus. HH-
TEHCUBHOCTb peakKLUMH 3aBUCUT OT O3Bl aHTHreHa, KoJjihyectBa oG-
pa3yIoLIMXCSl AaHTUTEN, BUA XXMBOTHOFO U MOXET 3aKOHYMTbCSI BbI3-
OOPOBJIEHUEM WU CMEPTHIO. AHAMMIIAKCUIO JIETKO MOXHO BbI3BaTh B
9KCMEPpUMEHTE Ha XUBOTHBIX. ONTUMAJbHON MONENBIO A BOCHPO-
U3BelleHUs aHapUIaKCUU sBAsSieTCS MOpCKasi cBUHKA. AHaduiakcus
MOXET BO3HMKATh Ha BBefleHHe Jiloboro aHTUreHa Jilo6bIM criocoGom
(MoaKOXHO, uepe3 AbIXaTeAbHble MYTH, MHILUEBAPUTEAbHbIH TpPaKT)
NpHM YCJIOBUHM, YTO aHTUTeH BbI3bIBAET oOpa3oBaHME UMMYHOINOOY-
JIMHOB. [lo3a aHTHreHa, BbI3bIBAIOIIAS CEHCUOWIN3ALMIO, T. €. TOBbI-
LLIEHHYI0 YYBCTBUTEIBHOCTD, Ha3bIBaeTCS CeHcHbWnmsupyioueit. Ona
oObIYHO O04YE€Hb Maja, TaKk KakK OoJbliMe 103l MOTYT BbHI3BaTh He
CEeHCUOMIM3ALMIO, a pa3BUTHe MMMYHHOI 3awuThl. fo3a aHTHUreHa,
BBeICHHasi yXe CEHCUOWIM3UPOBAHHOMY K HeMy XXHBOTHOMY M BbI-
3blBaloLias NposiBleHUe aHadbuNIaKCUU, HA3BIBAeTCS paspellaioniei.
Paspelatomiasi no3a fojiXHa GBITh 3HAYMTEJILHO OGOJBLIE, YEM CEH-
cubunnsupyiowas.

CocTosHMe CeHcHMOWIM3aUUHU TOCjie BCTPEYH ¢ aHTUreHOM coXpa-
HfAieTCA MecsLIaMH, MHOTAA rogaMy; MHTEHCUBHOCTb CEHCHOMJIM3ALIMU
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MOXHO MCKYCCTBEHHO YMEHBUIMTb BBEAEHHWEM MAIbIX pa3pelialolMX
003 aHTUIEHa, KOTOPHIE CBS3BIBAIOT M BBIBOINAT M3 UUPKYASAUUM B
OpraHU3Me YacTb aHTUTEN. DTOT NPUHLUMN ObUT UCIOJb3OBAH IS Je-
CEHCUOMIU3aUMU (TUIIOCEHCUOMNU3ALMH), T.€. MpEeNYNpeXAeHUs aHa-
¢dunakTMyeckoro woka MpH MOBTOPHBIX BBENEHUSAX aHTHreHa. Brep-
Bble CIOCO6 JeceHCUOWIIM3AUUHU TIPEIOXIWT pyccKUil yueHbiit A. Bes-
peaka (1907), mostoMy oH HasbiBaetcsi criocoboMm Bespenku. Crno-
cob COCTOUT B TOM, YTO YENOBEKY, paHee IOJayyaBlLIEMY KaKoii-11bo
aHTUIEHHBI npenapar (BakLMHY, CbIBOPOTKY, aHTUOMOTHMKM, Npe-
napathl KpoBU W [p.), NPH TMOBTOPHOM BBENEeHUHU (NPH HATMYMU Y
HEro MOBBILUEHHON YYBCTBUTEABHOCTM K Ipenapary) BHayaje BBO-
oAt HeGoxbiuyto mosy (0,01; 0,1 ma), a 3areM, uepes -1/, 4, —
OCHOBHYI0. TakKMM NPUEMOM IOAB3YIOTCH BO BCEX KIMHUKAX IS W3-
6exaHus pa3BUTHS aHa(PUIAKTHYECKOro 1IOKA; 3TOT IIPHUEM SIBIISIET-
csl 00si3aTeNbHBIM.
BoaMoxeH maccuBHBINH MepeHOC aHAQWIAKCHM C AHTUTEIAMMU.

9.12.1.2. Amonuu

K aronnueckum 6oinesHsiM (OT rped. atopia — CTPaHHOCTb) OTHOCSIT
OPOHXUANBHYIO acTMy, &LUIEPruyeckuii HacMopK, aJIEPruyecKue Jaep-
MaTUTBI, YPTUKAPHUH, JETCKYIO SK3EMY, a TakKXKe aiMMeHTapHbie (-
LieBbie) U JIeKApCTBEHHbIE AJIEPrUU. ATONMYeCKUe GONIE3HH UMEIOT,
KaK MpaBMIO, MECTHBIN Xapakrep. MexaHH3M cBsi3aH ¢ 00Opa3oBaHM-
€M aTONMMYeCKUX aHTHTEN B OTBET HA JJIUTENbHOE BO3IEICTBME He-
MOJMHOLIEHHBIX AHTHTEHOB — ranTeHoB. CYMTAIOT, YTO MMeeTcs re-
HeTHYecKasl MPeAPacoNOXEeHHOCTh K aTOMUAM — IOBBILIEHHAs! CIIO-
CcOoOHOCTh KJIETOK aJicopOMpoBaTh ranteHbl Wiu BoipabartsiBath IgE. s
JleYeHUs aTONMUYeCKUX OGojie3Heil MPUMEHSIOT NMPUHUMII JeceHCUOM-
NU3auMM (TUITOCEHCUOUIM3ALMH), 3aKTIOYAIOIMIiCS B MHOTOKpaTHOM
BBEAEHUMU TOr0 aHTUreHa, KOTOpbIH BBI3BAJI ceHcHOWnu3auulo. Me-
XaHU3M JeceHCHUOMIU3MpYyloleil Tepanmuu OOyCIOBJIEH CHUXEHHEM
ypoBHa IgE, yBenuuenueM uucia T-cympeccopoB, yMeHbllieHHEM
yycaa T-xeanmepoB U B-immdoiiutos — mnponyueHtoB IgE.

Ins npodunakTHKK atonuyeckux Gose3Heir HEOOXOXMMO BBISIBUTH
U UCKIIOYUTHh KOHTAKThI C aJJIEPreHOM.

9.12.2. Jumomokcu4yeckue peaxyuu (mun i)

K amnepruuyeckum peakuusiMm Il TMma oTHocATCA peaklMH, BbI3BaH-
Hble 00pa30BaHMEM aHTHTENl K IOBEPXHOCTHBIM CTPYKTypaM COOCTBEH-
HBIX KJIETOK KPOBU M TKaHeil (reyeHH, MOYKH, cepaua, Mo3ra M T. I.).
O6pa3syioecss B pe3ylbTaTe ayTOMMMYHM3aUUH aHTHTENA K KOM-
[MOHEHTaM COOCTBEHHBIX KJIETOK CBA3BIBAIOTCS C MeMOpaHaMH 3THX

162



KIETOK M BBI3BIBAIOT WX MoBpexmeHWe. Bo3HUKAIOT amtepruueckue mo-
paXEHUS Me4YeHM, cepaua, Modyek U T.n. MexaHH3M 3THX peakumii
NOCTaTOYHO CHOXEH W CBA3aH C LMTOJM3OM, BBI3BAHHBIM aKTHBA-
uued KoMrieMeHTa, (arolMTo3oM M aHTHUTENO3aBUCHUMOM KJIETOY-
HON UUMTOTOKCHUYHOCTHIO.

9.12.3. Peakyuu uMMyHHbIx komnnekcoe (mun i)

OO6pasoBaHHe B opraHM3Me MMMyHHbIX KommiekcoB (HMK), cocros-
LMX M3 MHOTOYMCIEHHBIX aHTHIEHOB W aHTUTEN, siBisgerca $busmo-
JlorH4yecKkoit peakuueit. B Hopme UMMyHHBIE KOMILJIEKCH ObICTpO (ha-
TOLMTHUPYIOTC M paspyluaiorcsi. OMHaKo NMpU ONpeaeaeHHbIX ycio-
BUSIX OHM BBI3BIBAIOT MaTojornyeckue peakuuv. TaKUMM yCIOBUAMM
MOIyT OHITh MpeBbilIeHWE cKopocTH obpasoaHust UK Ham ckopoc-
TbIO MX 3JMMUHAUMUU U3 OpraHM3Ma; obpa3zoBaHUE HE3NUMHHHpYe-
mbix UK; nepuumr xomiieMeHTa, y4yacTBylOILEro B 3JIMMMHAUMM
UK; nedexr darountapHoii cuctembl. O6pa3oBaHHe MMMYHHBIX KOM-
IUIEKCOB MoXeT ObITh MPHYMHONM MHOrux OosiesHeit, Tak kak MK
Bbi3bIBAIOT M3MEHEHUE aKTUBHOCTH OIlpejeleHHbIX KIEeTOK (HeiTpo-
¢unsl, makpodarn), aKTHUBALMIO KOMIIOHEHTOB IUIa3Mbl (KOMILIE-
MEHT, CHMCTeMa CBEPTHIBAHUS KPOBH) WJIM MOJABASIIOT UMMYHHbIE Me-
XaHU3MBbI,

BoiiensiloT HecKoJdbKo rpymnm OoJjie3Hei, CBSI3aHHBIX ¢ oOpa3oBa-
HueM HK:

A 3a60JIeBaHUs, BbI3BAHHBIE IK30T€HHBIM aHTUreHoM. K HUM OTHO-
CAT CBHIBOPOTOYHYIO ©00Jie3Hb, BHI3BIBAEMYIO OCNKOBBIMM AHTHIE-
HaMH, U OojsesHH THma c¢eHoMeHa AprTioca (Hampumep, auiep-
TMYECKHMil aJbBEOJUT);

A ayTOMMMYHHbIe 3a00jieBaHUsI, BbI3bIBAEMbIE 3HIOT€HHBIMH AHTHU-
reHaMH: CHCTeMHasi KpacHas BOJIYaHKa, pPEBMATOUIHbBIH apTpMT,
306 (THpeouMauT) XacHMMOTO, remaTUT U Ap.;

A yHQeKUHMOHHBIE 60JIe3HH, COMPOBOXIAIOLUMECS AKTUBHBIM 00pa-
sopaHueM MK, uTo BHI3bIBaeT peaklLHIO THIIA CHIBOPOTOYHOMH 60-
JIe3HM WM TNoAaBfieHWe UMMYHHOI KJI€TOYHOH peakuuwu;

A onyxonu ¢ obpazopaHueM MK, uTo nmpuBOOAUT MHOrAA K Hapy-
LLIEHHUIO MEXaHU3MOB MMMYHOPETYJISIUMM U CIYXUT MPOrHOCTHYEC-
KUM MPHU3HAKOM YCHUJEHHUSI OINMyXOJEeBOro Impouecca.

Tlpu mepecaikax opraHoB M TKaHeil 4acTo OTMeYaeTCs IOBBILE-
HUe ypoBHs UMpKynupylomux UK.

IMpodunaxktuka 3abonesanmii, BeisBaHHbIX UK, coctout B Mckilo-
YeHUU WM OTPAaHMYEHUM KOHTAKTa C aHTHUreHoM. [Iis jieyeHus Mpu-
MEHSIOT NPOTHBOBOCIANIMUTENbHEIE CPENCTBA M KOPTHKOCTEpOUAbL. M-
MYHOCYNIpeCCHBHasl Tepanusi He BCEraa Iosie3Ha.
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9.12.3.1. CbisopomoyHas 60se3Hb

ChbIBOpOTOYHO# G0JIe3HBIO HA3BIBAIOT PEaKLMIO, BO3HUKAIOILYIO IMPH
Pa30BOM MapeHTEpaIbHOM BBEAeHMM GOJBIIMX HO3 CHIBOPOTOYHBIX M
Ipyrux GenkoBbIx mpenaparoB. OObIYHO peakiusi BO3HUKAET CITYCTH
10—15 cyr. MexanuamM ceiBOpoTOYHO# GoJie3HM CBsi3aH ¢ oGpa3oBa-
HHMEM aHTHUTEJ MPOTUB BBEHEHHOIO YyXepoiaHoro Oeika (aHTUIeHa)
M MOBPEXAAIOIUMM AeidCTBUEM Ha KJIETKM KOMIUIEKCOB AHTHICH —
aHTuTesio. KimmHuyecku chiBOpoToYHast 60Je3Hb NPOSIBASIETCS OTEKOM
KOXM M CJIM3MCTBIX 000JI04EK, MOBbLILLIEHHEM TEMIepaTyphbl Tejia, MpU-
MyXaHHEM CYCTAaBOB, ChIMbIO M 3yIOM KOXH; HabJI0aloTCst M3MeHe-
HHUA B KpoBH (yBeanuyenue COD, neiikountod u ap.). Cpoku mnpo-
SABITEHHUA W TIXECTb CBIBOPOTOMHOI OOJE3HM 3aBUCAT OT colepxka-
HHS LUMPKYJUPYIOUIMX aHTUTEN M A03bl Mpemnapara. BTo obbacHsaeTcs
TeM, YTO KO 2-i Hemejie nociie BBeAeHUsS OeJIKOB CHIBOPOTKH Bbipa-
6aTHIBAIOTCS aHTHTeNAa K OelkaM ChIBOPOTKM M oOpasyeTcsi KOMILIEKC
aHTUreH — aHturteno. [IpodunakTika ChIBOpOTOUHOI OoJe3HW ocy-
HecTaasercs Mo crnocody bespenku.

9.12.4. Peakyuu, onocpedosaHHble T-knemkamu (mun V)

B ominyue ot peakumii I, II u I tTunos peakuuu IV TMna He cBs-
3aHBl C aHTUTeJiaMU, a OOycNOBNEHBl KIETOYHBIMU PeaKLUsIMH,
npexae Bcero T-numpountamu. Peakiuu IV tvna orHocsitest k 3T,
TaK KaK pa3BMBalOTCA He paHee yeM uepe3 24—48 4 mocine MoOBTOp-
HOro KOHTaKTa C aHTUreHoM. PeaklMm 3aMeUIeHHOTO THMIA MOTYT
BO3HUKATh MPH CEHCHOUNIM3ALMM OpraHW3Ma:

A MUKPOOPraHM3MaMM M MMKPOOHBIMM aHTUIeHaMH (6aKTepHaIbHbI-
MM, rpMOKOBBIMM, MPOTO30HHBIMU, BUPYCHBIMH);

A reJIbMMHTaMU;

A MPUPOOHBIMM M MCKYCCTBEHHO CHHTE3MPOBaHHBIMU ranTeHaMHu
(JlekapcTBEHHBbIE MpeMnaparbl, KpacUTelH);

A HeKOTOpHIMH GeJiKaMH.

CregoBatesibHO, peaklus 3aMe[IEeHHOTO THUIa MOXET BbI3bIBaThb-
csl npakTudyeckd Bcemu aHTHreHamMH. Ho HauGosee sipko oHa npo-
SABISETCS HA BBejeHHE IMOJIMCAXapUIoB, HU3KOMOJEKYISIPHBIX Ier-
THIOB, T.€. M&JIOMMMYHOTeHHbIX aHTHreHoB. [Ipu 3TOM peakuuio
BBI3BIBAIOT MaJible HO3bl aHTUICHOB M JIyyilie BCEro NMpH BHYTPUKOX-
HOM BBEAECHMH.

MexaH13M alepruyeckoif peakuuy TOro TUMAa COCTOMT B CEH-
cubunmzauuu T-iumbounToB-xesrnepoB aHTHreHoM. CeHCHOMIM3ALUA
JUMGOLMTOB BBI3bIBAET BbiENeHHE MeAHaTOpOB, B YaCTHOCTU HH-
TepieiiKMHa-2, KOTOphIE aKTUBUPYIOT Makpodard U TeM CaMbIM BOB-
JIEKAlOT UX B Tpoliecc paspyllieHUsi aHTUI€Ha, BHI3BABLIEro CEHCH-

164



6uansaumio auMbounTos. LINTOTOKCHYHOCTE TMPOABJAIOT TaKXe U
camu T-num¢ounte. O poian aumGpoLHTOB B BOSHUKHOBEHUH ajliep-
ruil KJIETOYHOrO THIa CBHIETEILCTBYIOT BO3MOXHOCTH MEpejayu ai-
JIEprUU OT CEHCHOMIM3UPOBAHHOIO XUBOTHOTO HEeCEHCHOWIN3UPOBaH-
HOMY C IOMOILLbIO BBeAEHUS AUMGOLIUTOB, a TaKXe MoJaBieHHE
peakUMH MpU MOMOLIM AHTUAMMGOLIMTAPHOMN CHIBOPOTKH.

Mopdonornyeckas KapTHHA MpH AUIEPrUIX KIETOYHOIO THIIA HO-
CHUT BOCHAJNUTENbHBIA XapakKTep, oOYyCJOBJIEHHBI peakuueit aumdo-
LUMTOB U Makpodaros Ha ob6pasyloliMitcsi KOMIUIEKC aHTUIeHAa C CeH-
CUOWIN3UPOBAHHBIMU JIUMQPOLIUTAMM.

Anepruyeckye peakUuy KJIE€TOYHOIO THIAa TpPOSBJIAIOTCA B BUIE
Ty6epKYTHHOBOIl peakuUuu, 3aMeIeHHONW aJUlepruu K OejkaM, KOH-
TAKTHOW aJUIepru.

TybepkyniuHoBasi peaklysi BO3HMKAaeT yeped S—6 4 mocie BHYT-
PHUKOXHOIO BBEAECHHSA CEHCUOMJIM3UPOBAHHBIM TYOEpPKY/Ie3HOM Manoy-
KOi XHMBOTHBIM WIM Y€IOBEKY TyOGepKyaHWHa, T. €. aHTUI€HOB Tybep-
Ky/Ie3HOi nmanoyku. BeipaxaeTcsi peakuusi B BUIE MMOKPACHEHHS, MPH-
MYXJIOCTH, YIJIOTHEHUSI HA MecTe BBeleHMs TybepkyauHa. CompoBox-
[aeTcsi VHOrga MOBLILIEHHEM TeMMepaTtypsl Teja, auMdonenueii, Pas-
BUTHE PEAKIMM AOCTHTaeT MakCUMyMa yepe3 24—48 u. TyGepkysu-
HOBasl peakUUsl UCMOJBb3YeTCsl C AMArHOCTHYECKOi LIEabl0 ISl BbI-
ABlIeHUa 3a0oseBaHUil TYOEpKyie3oM WM KOHTAaKTOB OpraHM3Ma ¢
TyOepKyJIe3HOH NaJIOUKOM.

3ameieHHas alaeprusi BOZHMKAeT NMPU CEHCUOMIM3ALUU MAaTbl-
MM [J03aMH OejIKOBbIX AHTUI€HOB C AAbIOBAHTOM, a TaKXe KOHBIO-
ratamu OeNKoB c ranTeHaMM. B 3TUX ciayyasix ajiepruyeckasl peak-
LIMS BO3HUKAET HE paHblie yeM uepe3 5 mHel M JinTca 2—3 Hen.
Buaumo, 3gech MrpaloT poiis 3aMeIEHHOE AeHCTBHE KOHBIOTMPOBAH-
HBbIX 6enKoB Ha JUMPOMIHYIO TKaHb M ceHcubuauzauus T-mumdo-
LIMTOB.

KoOHTaKTHasi ajjieprusi BO3HMKAET, €CJU aHTHUreHaMM SABJISIOTCS
HU3KOMOJIEKYJIAPHEIE OpraHWYecKHe M HeopraHWueckue BellecTBa,
KOTOpbi€ B OpraHu3Me coeJUHAITCcA ¢ 6eaKaMHu, oOpa3ys KOH®BIOra-
Toi. KoHblorvpoBaHHple COeqUHEHMs], BBITOMHSISI POjb ralTeHoB, Bbl-
3bIBAIOT ceHCHOWIM3aLMIo. KoHTaKkTHAs ajineprusi MOXET BO3HMKATh
MPH JJIUTEJBHOM KOHTAKTE C XMMHYECKMMM BELIECTBAMHM, B TOM
yuciae ¢apMaLeBTHYECKUMM MpenapaTaMH, KpackaMH, KOCMETHYec-
KMMH Mpenapatamu (ryOHas nomanga, Kpacka jisi pecHui). [IposiB-
JISieTCsi KOHTAKTHAS aJIEPrHst B BUIE BCEBO3MOXHBIX JAE€PMATHTOB, T. €.
nopaxeHuii MOBEPXHOCTHBIX CJIOEB KOXM.
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9.13. Ocob6eHHOCTH UMMYHUTETA NPU HEKOTOPbLIX
MHDEKUMOHHLIX U HEMH(PEKLUMOHHBLIX GonesHAx

WMMyHHBIIf Tpollecc NMPOTEKaeT MO €IUHON CXEME M COCTOMT M3
HECKOJIbKMX 3TalloB.

IMepBbiit 3Tan — momnajaHWe aHTUreHa W3BHE WJIM 06GpasoBaHMeE
ero BHyTpH opraHmMsma. Bropoit 3Tan — pacnosHaBaHHe aHTHUIeHa Kak
TM€HETHYECKH YYyXEPOAHOTO BEIUECTBA, T. €. OTJIMYME «CBOETO» OT «Yy-
xoro». TpeTHit 3Tanm — BKIIIOYEHHEe KOMILIEKCA 3aUIUTHBIX peakLnid
cneurdmnyeckoro U HecrieumdHuueckoro xapakrepa. Yerseprhiii tanm —
o6e3BpexuBaHKe, MMMUHALMA aHTUIEHA U MPUOOpPETEeHHE OpraHu3-
MOM HOBOro MMMYHHOIO cocTOsSIHUSI (HEBOCIIPUMMYHUBOCTD, ToJIEpaH-
THOCTb, UMMYHOJIOTUYECKAsI NMaMATh, INeprus). BT cTalluu ABRISA-
I0Tcsl HeMpeMEHHbBIMH KOMIIOHEHTAaMM WMMYHHOrO Ipolecca MpH
BO3J€CTBMM Ha OpPraHU3M JIO0OBIX AHTUIEHOB — OaKTepHANBHBIX,
BUPYCHBIX, TKAHEBHIX, OIMYXOJEBBIX, PACTUTENbHLIX, TpaHCIUIAHTALIU-
OHHBIX M Ap. OmHako aHTMIeH MOXET BKJIIOYyaTh He Bce, a JIMIUb
oTHeNbHBIE CUCTEMBI WM (paKTOpbl MMMYHHUTETa, NPUYEM ONUH M3
HUX MoOXeT ObITh BeaywtuM. Takoil MexaHuaM B pabore MMMyHHOW
cHUCTeMBbl BbIpaboTaicsi 3BOJMIOLMOHHO, PAacCYMTaH Ha pasHoobpasue
«MHpa» aHTUIECHOB, MyTei BO3NEHCTBUS UX HAa OMOJIOrMYECKHE IPO-
Lecchl U KIETKM-MHILIEHU, HO KOHEYHas liejib 3TOr0 MeXaHu3Ma —
obecreyeHue MOCTOSIHCTBA BHYTPEHHEH cpelbl U COXpaHEHHWE YCToii-
YHUBOCTH XM3HEHHO BaXHBIX MpolieccoB B opraHusaMe. C aTUX Mo3u-
LM 1 HeoGXOXUMO paccMaTpuBaTh OCOGEHHOCTH MPOTUBOBHPYCHOTO,
MIPOTUBOOIIYX0JIEBOIO0 U TPAHCIUIAHTaLlMOHHOIO BUIOB MMMYHHUTETA.

9.13.1. [lpomueoeupycHbIli UMMyHUMem

Hecneunduyeckas NMpoTHBOBUpPYCHAsT PE3UCTEHTHOCTb CBSI3aHA C
OTCYTCTBMEM B KJIETKaX OPraHM3Ma peELENTOpPOB M YCJIOBHUif, HE0D-
XOAMMBIX [UTSl pasMHOXEHHUsI BUPYCOB, HaJIMYHeM Hecneluduyeckux
CbIBOPOTOYHBIX MHIMOUTOpPOB Hykiea3 B KpoBu. IlpensitcTByloT pas-
MHOXEHHIO BUPYCOB TaKXe IMOBBbILIEHHAs TeMIlepaTypa Tela U yBe-
JINYEHHas] KUCJIOTHOCTb Cpefbl.

Oco6eHHOCTH NMPOTUBOBUPYCHOTO MMMYHMTETA OOYCIOBIEHBI TEM,
4TO BUPYCHI SIBNSIOTCS BHYTPHUKJIETOYHBIMU OGNMTraTHbIMM IMapa3suta-
Mu. OHM pasMHOXAIOTCST B KJIETKaX 3a cyeT ux pecypcos. YacTo BU-
pycoB HaxoIMTCSl BHYTPH, a 4acTb — BHE KJIETKM. I10CKONBKY aHTH-
T€Ja HE NMPOHUKAIOT B KIETKH, OHM Hed3(PeKTUBHBI MPOTUB BHYT-
PHUKJIETOYHOTO BUpPYCAa U NEHCTBYIOT TOJIBKO HAa BHEKJIETOYHHIH BH-
pyc. B¢ ¢deKTUBHO MHAKTUBUPYET BUPYC HA MMOBEPXHOCTH CIM3HCTBIX
obosnoyek cekpeTopHblil IgA. AHTUTENna K BUpycy Malio3(pdeKTHBHBI
npotus BUpycHbix JITHK u PHK, o6nagaommx MHGEKIMOHHOCTHIO.
CnenoBatenibHO, aHTHTENA He BIMSAIOT HA BHYTPUMKIETOYHYIO pernpo-
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OYKUMIO BUPYyca, a TONBKO MPEMNSTCTBYIOT MeHEepaIN3allii BHPYCHOM
UHOEKIUU. AKTUBHBI B MIPOTHBOBUPYCHOM MMMYHHUTETE LIHTOTOKCU-
yecKHe NUMGOLMTBI, YHMYTOXAIOIHE WHOULMPOBAHHBIE BHPYCOM
KJEeTKHU.

®darouuTos BUPUOHOB, MOPAXEHHBIX KJIETOK C colepXaliyMmcsl B
HUX BUpPyCOM, a TaKXe KOMIUIEKCOB aHTUI€H —— aHTHTENO XOTd M
3aBeplliaeTcsi MepeBapuBAHMEM, OLHAKO BHPYCHI, 0COBEHHO WX HYK-
JIeWHOBbIe KMCIIOTHI, Gonee ycToluuBbl K depMeHTaM ¢arouutos. [To-
3TOMY B OTHOLIEHMM BHMPYCOB yaule, Y€M, HANpHMep, B OTHOILE-
HUU Oakrepuit, HaGniogaeTcs He3aBepUICHHBIH (harolyTos.

MowsbiM HaKTOPOM MPOTHBOBUPYCHOrO WUMMYHMTETa SIRISETCS
HHTepdEepOoH, OOHAKO OH HE AeiCTBYeT HEMOCPECTBEHHO HAa BHPYC —
HU BHYTPHKJIETOMHBIH, HU BHeKIeToyHslil. [ToaToMy npodurakTiuyec-
KMt 3dbdexT uHTEpdepoHa BbIpaXeH CHibHee, ueM JeuyeOHblil. UH-
TepdepoH BHI3BIBAET B KJIETKE, HH(HULHPOBAHHON BHUPYCOM, COCTO-
SIHUE AHTUBUPYCHON DPE3UCTEHTHOCTH IyTeM WHAYKLUU (pepMEeHTOB,
NMOJABJISIIOILHX CHHTE3 KOMIIOHEHTOB BHpPYCOB. y-WHTepdepoH, BbI-
nensiembiit T-muMdoiiramu, ycuiausaeT ¢arouuros U aKTHBHOCTH
NK-krerok.

9.13.2. [Ipomusoonyxoneabiii UMMyHumem

Mexay cocTrossHHEM UMMYHHOM CHCTeMBl U BO3HMKHOBEHWEM W re-
HE30M Pa3BUTHA 3NTOKAYECTBEHHBIX OIYXOJEH CyLIECTBYET TeCHasl CBA3b.
O6 3TOM CBHIETENLCTBYIOT clenylouiue (akThl:

@ noBbilieHHas1 3a60s1eBaeMOCTh 3MOKAYECTBEHHBIMU HOBOOOpa3oBa-
HWSIMH CPeAy JUll C MEePBUYHBIMM M BTOPUYHBIMHU UMMYHomedu-
LIMTaMU;

® [OBbILLIEHHAS] 4aCTOTa BO3HWUKHOBEHMS OIIyXoJieid B TMOXUIOM U
CTApYeCKOM BO3pacTe B CBSA3H C [MOHWXCHHOM aKTUBHOCTBIO HUM-
MYHHOIf CUCTEMBI,

® yanuyue y GONBHBIX C onyXodssMH cHEUpUYECKUX MPOTUBOBH-
PYCHBIX aHTHUTEN M JHUMEOIIUTOB-KWIIEPOB, CEHCUOMIU3UPOBAH-
HBIX K OIyXONEBbIM aHTHIEHaM;

@ BO3MOXHOCTb 3KCINEPUMEHTAJILHOIO BOCIIPOU3BEACHUA UMMYHUTETA
K ONyXojsIM 33 CYEeT BBEJECHUS AHTHICHOB W/IH MpPOTHBOOIyXoJe-
BbIX aHTHTEN, a TakXe BO3HMKHOBEHWS OIYXOJH IPU MCKYCCT-
BEHHOM TMOJARIEHUM UMMYHUTETA.

UMMyHHAst cucTeMa, Kak W3BECTHO, OCYLIECTBISIET PYHKLUHIO M-
MYHOJOTH4YecKoro Haxsopa. OHa MOCTOSIHHO CJEOUT 3a TOosBIEHUEM
KJIETOK-MYTAHTOB WJIX MYTHPYIOLMX MOJEKYJ, Pacro3HaeT WX W YHUY-
ToxaeTr. B ciyyae CHHMXeHUSI aKTUBHOCTH WMMYHHON CHCTEMBI WIH
MOBBILLIEHUS] YaCTOThl MYTAlIWii BO3HMKAET BO3MOXHOCTh COXPAHEHHS
U PasMHOXEHUSI KIETOK-MYTAHTOB, T. €. 06pa3oBaHUs OMYXOJEH.
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HU3BecTHO, YTO OMyXONAM WHAYLMPYIOTCS (BbI3BIBAIOTCS) BHpYcCa-
MH, a TakXe XMMHYECKMMH U (U3NYECKUMH KaHLEporeHaMH U
HMEIOT CBOM crieuduyecKkue aHTHIeHbl. AHTHTEHBI OITyXoJeif, BbI-
3biBaeMbIX BUpycaMHu (capkoma Payca, Bupyc Jeiiko3a u fp.), UMe-
0T OAWHAKOBYIO CeUM(UYHOCTb, HO OTIMYAIOTCS OT AHTHUIEHOB,
BbI3bIBAEMBIX XUMHUYECKHMH (OeH3NUpeH u Ap.) U dusnueckuMu (Bce
BUIBI U3TYYEHUIT) KaHLeporeHaMH. B mocieqHeM ciryyae omyXxoid Mo
aHTHIeHHOH crelUPUYHOCTH CTPOro MHAMBUIYAIbHBI, T.e. pa3jiinya-
I0TCA MO aHTUreHHocTH. MIMeloTcss Takke 3MOpDHOHAJIbHbIE aAHTHIe-
Hbl, KOTOpbIE HE BCTPEYAIOTCSI B HOpDME B ITOCTHATAILHOM IEpHOIE,
HO OOHapyXHBAIOTCA B ciydae BO3HHMKHOBEHHA OIyXxoneii (remarto-
MBI, CApKOMBI, KapUHHOMBI). IToCKOJNbKY J1IOObIE OINyXO/eBbie aHTH-
reHbl ARJIAIOTCS YYXEpOOHBIMHM JUISI OpraHM3Ma, OHHM BBI3BIBAIOT Iy-
MOpAJIbHBIE U KJIETOYHBIE PEaKIIUH.

OCHOBHYI0O pOJib B TPOTHBOONYXOJIEBOM HMMMYHHMTETE HIpAIOT
T-numdouutsl, ocobenHo ecrectseHHbie Kuwuiepbl (EK), ceHcu6bu-
JIN3UPOBAHHBIE K OIyXOJNEBbIM aHTHMreHaMm. OHM pacMo3HAIOT aHTH-
reHHble JETEPMUHAHTBI ONMYyXOJEBBIX KJIETOK, NMPUKPEIUISIOTCS K IMO-
BEPXHOCTH 3THUX KJETOK, BBIIEMSIIOT LUTOTOKCHHBI (BUAMMO, depMeH-
TbI), KOTOpbIE Pa3pyllalOT CTEHKY KJIETKH, AeNaloT ee MpOHHLAEMOMR
W JOCTYITHON ISl AEHCTBHUSI MPOTEOJUTHYECKHX U OPYrux depMeH-
ToB, a Takke darouurtos. KieTka aH3upyeTcs M norotnaercs ¢aro-
LIMTaMH.

ITpoTuBOONYXOJIEBEIE AHTHTEA HE BCEra UIPAlOT 3ALIUTHYIO POJib,
a MHOTOA JaXe CTUMY/JIHMDYIOT PasBUTHE OMyXOJH. DTO, BUAUMO, CBSI-
3aHO C TeM, 4YTO cneuucbpUYecKHe UMMYHOITOOYJUHBI CBS3bIBAIOT
aHTUTE€HHbBIE PELENTOpPbl OMyXOJEBOM KIETKH, TEM CaMbIM IPEMsT-
CTBYS1 KOHTaKTY T-TMMQOLUTOB-KHIUIEPOB C KJIETKOW. AJXOMTHBHBIH
nepeHoc MMMYHHBIX T-JTMMQOLMTOR B MHTAKTHBIIA OpraHHM3M c006-
1aeT NMPOTHBOOMYXOJeBblif MMMyHUTET. ITacCHMBHBIIN MepeHoC MpPOTH-
BOOITYXOJIEBBIX AHTUTE] HMMYHHTETa He coobillaer.

OmHako MPOTHBOOMYXOJIEBBIi MMMYHHMTET, K COXAJIEHHIO, MO
RIMSET Ha TEYEHHWE yXe pa3BUBLUEHCS OMyXoju. JTo, MO-BUAUMO-
MYy, OOBSCHSETC HECKOJbKUMHM NMPHYUHAMHU:

® CBS3bIBAHMEM AHTHIEHPACIMO3HAIOWIMX PElEeNTOPOB Ha MOBEPXHO-
cti T-1MMQOUHTOB-KWIIEPOB OMYXOJEBHIMM aHTHIeHaMH, BbIO-
pacbiBaeMbIMH B JIMM(Y U KPOBb OIMYXOJIEeBBIMH KIIETKAMHU;

® OTCYTCTBMEM 3AlLUUTHOrO 3¢(eKTa Yy NMPOTHBOOIYXOJEBBIX AHTH-
Tex;

® WMMYHOCYNPECCHBHBIM [IeHCTBUEM OMYXOJH, BBIpaXalolUUMCS B
CHHXEHMH [OKa3aTelieit KJIETOYHOr0O MMMYHMTETA;

® HUHTEHCUBHOCTBIO POCTA 3JIOKAYECTBEHHBIX HOBOOOpa3oBaHHUiA, ome-
PEXaIoOLEro CKOPOCTh Pa3BUTUA UMMYHMTETA.

OgHako MMMYHOJIOTHYECKHE METOABl JUATHOCTHKH W JIeYeHHUS
oryxoJieil Bce yallle HaxomsT nMpuMeHeHue. MMMyHOOHarHocTMka oIy-
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Xojieii ocHOBaHa HA onpelcNeHMH B KPOBH ONYXONEBHIX aHTHUTEHOB
U aHTHTeN, a TaKXe CeHCHOMIIM3UPOBAHHBIX K OMYXOJIEBbIM AHTHre-
Ham JMMdouuToB. TakUM Croco6oM yxe AMArHOCTHPYIOT OIMYXOJIH
NevyeH!, paK Xejlyaka, KMLIeYHUKA U ap. KayecTBo AMarHOCTHKH BO3-
pacTaeT npu MCMoJib30BAHUM MOHOKIIOHAJIBHBIX AHTHTEN MPOTHB aH-
THUI€HOB OfyXojieil.

ITpakTHyeckoe MpUMeHEHHWE Il jiedeHUs1 OmyXojieil HalUM UM-
MYHOMORYJISAITOPBI, CTUMYJMPYIOLIHE AesATeJIbHOCT MMMYHHOI CHC-
TeMBbl: MHTepielKNHbI-2 U 1, UHTepdepoHbl (a, y), pasHooOpa3Hbie
agbIOBaHTbHl — KOMIMOHEHTH! 6akTepuanbHbIX KieToK (BIUK, nponu-
TMo3aH, GJIaCTOJIM3WH, MYPAMWIAMMENTHI W [p.).

9.13.3. TpaHcnnaHmMayuoHHbIll UMMYyHUMem

TpaHcrnaHTaLMOHHBIM UMMYHHMTETOM Ha3BBAIOT HMMYHHYIO peaklUHIO
OpraHu3Ma, HarnpasjieHHYIO APOTHB YYXepPOAHBIX TKaHeil (TpaHCIaH-
Tara).

3HaHHe MeXaHW3MOB TPAHCIUIAHTALIMOHHOIO UMMYHHUTETA, ero BO3-
HUKHOBEHHMSI U TEYEHHUs] HEOOXOOUMO AJISi PeLueHUs] OJHOI U3 BaX-
HeHIIMX npobieM MeIULMHBI — Iepecaiku opraHoB U TKaHeil. Tex-
HUYEeCKH TPaHCIUIAHTALMOHHAs XUPYprus, KoTopasi 3aHHMMaeTcsl me-
pecafkoii opraHoB M TKaHei, B COCTOSIHUM IMPOBECTH IPAKTHYECKH
Ji00yI0 omnepaiMio Mo nepecanke MOYTH JIIOOBIX OpraHoB M TKaHeH
(cepnue, jerkue, ne4yeHb, NMOYKH, coCyabl, Koxa M T. n.). OmHako
ycIexX onepalyy B MOJaBIsONIEM GOJIBILMHCTBE Clly4aeB 3aBUCUT OT
MMMYHOJIOTHYECKON COBMECTUMOCTH TKaHeit. UMMyHHast peakuusi Ha
yyXepoJHble KJIEeTKH M TKaHU obycjioBjieHa TeM, YTO B HUX COCTaBe
coepXarcsi TeHEeTUYEeCKM YyxXible [UIsi OpraHuM3Ma TpaHCIUIAHTAlM-
OHHble aHTHIeHBl. 1o cneunpUYHOCTH TKAaHEBBIX AHTUIEHOB BCE CY-
ILECTBYIOILIME BUABI, a TAKXKe WHAMBUABI BHYTPU BUAA MMEIOT pa3-
JIN4Ms. AHTMIeHHasl auddepeHIIMpoBKa TKaHeH BUAAa U WHAMBMAA 3a-
KOQMpOBaHa B N€Hax; OHa 3aKJIIOYEHA B IVIABHOW CHCTEME T'HCTOCOB-
MECTHMOCTH, MMeIOlleiics Y yeloBeKa U y BceX XUBOTHHIX. Komn-
JIeKC aHTUTeHOB CHCTeMbl THCTOCOBMECTMMOCTH Haubosiee MNOJHO
ApejcTaBieH B Jjeiikouurax Kpopu. Iloatomy 3Ta cHcTeMa y yejose-
ka nonyyuna HasBaHue HLA (Human Leucocyte Antigens). ¥ xu-
BOTHLIX OHa MMeeT apyroe obo3HayeHHe, CBSI3AHHOE C BUIOM XH-
BOTHOIO.

B cucreme HLA uenosexka oTKpbiTo yxe Gonee 100 aHTHreHOB
TMCTOCOBMECTMMOCTH, KOTOpBIE CrPYNMNUPOBaHbl B HECKONbKO pEru-
ovoB (HLA-A, HLA-B, HLA-C, HLA-D, HLA-DR). ITomumo aH-
TuredoB cucreMbl HLA, y yenoBeka M XHUBOTHBIX MMEIOTCS Ipyrue
TpaHCIUIAHTALMOHHBbIE aHTHUTEHB.

AHTHTreHBI T1aBHOro KoMmiekca rucrocoBMecTuMoctd (HLA) He
TOJIBKO HMrPalOT OCHOBHYIO POJIb B TPAaHCIUIAHTALLMOHHOM MMMYHH-
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TETe, HO W OMpEAeNsioT MpPeIpacnoNoXEHHOCTb K TOMY WIM HHOMY
3a6o5eBaHHUIO, B TOM YHCJIE€ YYBCTBHUTEIBHOCTb K MH(PEKLIMOHHBIM 60~
JIe3HSIM. BUAMMO, reHbl THCTOCOBMECTMMOCTH CLEIUIEHBI ¢ TF€HaMH,
KOAMPYIOILUMHU T€ UAU HHBIE GHOJOrMYeCKHe MPOLIECCHI.

TpaHcIUTaHTallHOHHBIE AHTUIEHbl MMEIOTCS BO MHOTHX KJIETKax.
Bonbliue Bcero UX B NUMPOUOHOIN TKaHM, 3aTeM B Mopsyake yObiBa-
HUSL clefylOT TKaHU MEYEHU M JIeTKHUX, KHUIIeYHUK, cepiaLe, Moy-
KM, XeNyaoK, Mo3r. AHTUreHsl HLA oTcyTCcTBYIOT B 3pHTpOLIMTaX M
XXMPOBOH TKaHU.

TpaHcrIaHTaUMOHHBIE AHTHIEHBI MPEACTABISIOT cO6Oi B OCHOB-
HOM [JIMKOMPOTEUIbl M pacrojiaraloTcss Ha MeMOpaHax KiaeTok.

B oTBer Ha yyxepoAHble TPaHCIUIAHTALLMOHHbIE aHTHIEHLI Opra-
HU3M OTBEYaeT TYMOPAJIbHOW M KJIETOYHOi MMMYHHBIMHM peaKLHSIMH.
OCHOBHYI0 pPo/ib B TPAaHCIUIAHTALIMOHHOM MMMYHHTETE HrpaeT Kie-
TOYHAsl peakuus, 3aKII0YaloIAsict B TOM, 4TO T-TMMGOLUTHI-KILI-
Jiepbl peLMTMeHTa, CEHCUOWIN3MPOBAaHHBIE AHTHICHAMH JOHOpA, MHT-
PHPYIOT B MEPEeCcaXeHHYI0 TKaHb (TPaHCIUIAHTAaT) M OKa3biBalOT LIM-
TOJINTHYECKOEe HeWCTBHE Ha KIETKM TpaHCIUIaHTaTa. B pe3ynbrare
kierka rubHer. Ilorubuive Win roBpexXaeHHble KIETKH TpaHCIUIAaH-
TaTa arounTUpylotcs Makpodaramu. TIpoHcXoauT oTTOpXeHHe TpaHC-
riaHtata. MexaHu3M MMMYHHOTO OTTOPXEHHUS TpaHCIUIaHTaTa MMe-
eT Ase ¢a3bl. B reppoii dase BoKpyr TpaHCIIaHTATa M COCYIOB CKarl-
JuBaioTcst TMMGOLIUTHI, MaKpodaru, riasMOLMTH M Ipyriue KIETKH.
Bo Bropoit ¢dase, Koraa TpaHCIUIAHTAT MHOUILTPUPOBAH MMMYHO-
KOMITETEHTHBIMH KJI€TKAMH, MPOUCXOIAT AECTPYKLIUSI KJIETOK TpaHC-
TUTaHTaTa, BOCMaJieHHe, TPOMOO3 KPOBEHOCHBIX COCYIOB, B pe3yb-
Tate 4yero Hapyluaercsi MUTaHWE TpaHCIUIAaHTaTa MU OH ruOHer. Kui-
JnepHblit addexT MMMMPOLUTOR MOXHO BOCIPOM3BECTH in vitro Ha
KYJAbTYpe KiieTOK. Bo3MoXeH aloNTHUBHBIA NMepeHOC TpaHCIUIAHTALU-
OHHOTO MMMYHHTETa, T.€. C MOMOLIbIO CEHCUOHIM3MPOBAHHBIX JINM-
douutos.

B TpaHCMIaHTaLUMOHHOM MMMYHMTETE UIPAlOT PoJib U aHTUTENA,
obpasyouHecss Ha 4yXepOAHblif TpaHCMAAHTAT (reMarrTIOTHHUHBI,
T€MOJIM3MHBI, JIEKOTOKCHUHBI, LIMTOTOKCHUHBI). O6 3TOM CBHAETENb-
CTBYET BO3MOXHOCTb [MAaCCHBHOro MepeHoca TpaHCIUIAHTALIMOHHOIO
MMMYHHUTETA cO cleunduYecKoii aHTUCHIBOPOTKOW, comepxaiiei
aHTHTENa K aHTMreHaM TpaHcmiaaHtata. OnHako Heb3st C ofpele-
JIEHHOCTbIO CKa3aTh, YYacCTBYIOT JIH aHTUTeJa B NpoLEecce OTTOpPXe-
HHUS TPAHCIUIAHTATA WK Xe MpPOLIeCC OTTOPXEHHs TPaHCIUIAaHTATa Co-
MpoBOXAAeTcsi BbIPAGOTKON aHTHUTE.

OcHOBHasi MMMYHHast peaklust MpH YyXKepoJHOM TpaHCIUIaHTaTe
Ha3blBaeTcs peaklMeil TpaHCIUIaHTaTa nMpoTtuB xo3auHa (PTITX). OHa
pa3BHBaeTCs B Cyyae HECOBMECTHMMOCTH aHTMIEHOB KOMIUIEKCA M-
crocoMecTuMocTd HLA y JoHopa M peuunueHTa. Drta peakuusi He
BO3HHMKAET B cjlyyae COBMECTMMOCTH aHTUreHoB koMruiekca HLA (Ha-
npuMep, y GaM3HELOB), U BHIPAXEHHOCTb €€ 3aBHCHT OT CTeleHM
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4yXXEPOXHOCTH U KOJIMYECTBA YYXEPOXHBIX KJIETOK MepecaxMBaeMo-
ro opraHa.

Kak yxe 6bUI0 CKa3aHO, peakLUsi OTTOPXEHHUS TPaHCMJIAHTATA
ABJISIETCS. [JIABHOW NMPUYMHON HEyNay B TPAaHCIUIAHTALMOHHON XUpYp-
ruu. IMMyHoorua moka He Hallla paiMKajbHbIX CPeACTB JUIS Mpe-
ONOJIEHHUsS] TKaHeBOW HecoBMecTMMOCTH. OIHaKo onpelneleHHbIe yc-
nexu yxe gocturHytel. Mcronesyercss moxbop o TKaHeBol coBmec-
TUMOCTH JOHOpa M PELUIMEHTa Ha OCHOBAHWM OMpENENeHUs] aHTH-
reHoB komruiekca HLA. JIns monaBneHHs peaklLiMM OTTOPXEHMS
TPaHCIUIAHTATa MPUMEHSIOT HMMYHOREINPECCAHTEI, KOTOPble WHIHUOH-
PYIOT KjieToyHoe AeneHHe U nudpepeHUMpPOBKY WIM O6JIANAIOT LM-
TocTtaTHyeckuM IeiicteueM. Haubonee acdbekTHBHBI UMKIOCTIOPUH U
akTHHOMHMUMH D. TTpUMEHSIOT TakXe MepKanTolypHH, KOPTHKOCTe-
pPOMUIbl, aHTUIMMGOLMTAPHYIO CHIBOPOTKY, a MHOTAA O6JNy4YeHMe.

9.14. Teopun MMMyHUTETa

Ina obbsCHEHUS] CIOXHBIX M 3a4YaCTYIO 3araloyHbIX MeXaHH3MOB W
MPOSIBNIEHUIt MMMYHMTETA YYeHBIMH OBUTIO BBICKA3aHO MHOXECTBO I'-
note3 U teopuil. OXHAKO TOJNIbKO HEMHOTHE M3 HHX IOJYYWIH MpHH-
LUMITHAIIbHOE TIOATBEPXIEHUE UIH O6bLIM 0O0CHOBaHBI TEOPETHYECKH,
GOJIBILMHCTBO X€ HMMEIOT TOJIbKO MCTOPHYECKOe 3HayeHHe.

TMepBoit nMpUHUMIIMANBEHO BaxHOW Teopueil Gbuia TeopHss 60-
KoBbIX uemnei, BoiaBuHyTast I1. Opnuxom (1898). CornacHo 3Toik
TEOPUU KJIETKM OpPraHoB M TKAaHEl HMEIOT Ha CBOEi ITOBEPXHOCTH
peLenTopbl, CocoGHble B CHJIY XHMHUYECKOro CpOACTBAa C aHTHre-
HOM CBSI3bIBaTh MociiefHHIl. BzaMeH CBSI3aHHBIX aHTHIEHOM pPeLenTo-
POB KJIeTKa BblpabGaTbiBaeT HoBble peuenTtopbl. M30bITOK MX mocTyma-
eT B KpOBb U obecreyuBaeT UMMYHUTET K aHTHIeHy. DTa TEOpHsl XOTs
W HauBHa B CBoeil OCHOBe, HO NMPHMBHECIa B UMMYHOJIOTHIO MpPHH-
UMN 06pa30BaHUST aHTHUTEJ, CTOCOGHBIX CBSI3bIBATH AHTHIEH, T.e. 3a-
JIOXWJIa OCHQBBI MPENCTABIEHUS O TYMOPAJbHOM HMMYHMTETE.

Bropoit ocHoBononarawlleli Teopueid, OnecTsie MNOATBEPXIeH-
Hoif mpakTHkoit, 6bula ¢darouMTapHasg TeopHs HMMYHUTE-
ta U. U. Meunukosa, paspaGoranHast B 1882—1890 rr. Cyts yyeHusd
o ¢darouuTose U darolMTax HITOXKEHa paHee. 3MeChb YMECTHO JIMILUD
NONYEPKHYTh, YTO OHA SIBUJIACh (DyHAAMEHTOM IS M3Y4YEHHS KJie-
TOYHOIO MMMYHHUTETA M 110 CYLIECTBY CO3AIa MPEXOChUIKH s ¢op-
MHUPOBaHUSA MPEACTABIEHUS O KIETOYHO-TYMOPAIbHBIX MeXaHH3Max
UMMYHUTETA.

JocToiiHel YIOMHHAHUA TaKXe TaK Ha3biBaeMble WHCTPYKTHBHBIE
TEOPUH, OOBSCHSBLUME MeXaHU3Mbl 06pa3oBaHus clelUPHYSCKUX aH-
THTEJ MHCTPYKTMBHBIM IHelcTBMEM aHTHreHoB. COrJIacCHO 3THM Teo-
pusim [Bpeiinne @., Tayposuty D., 1930; Honuur J., 1940], us-
BECTHBIM TAKXE KaK MATPHUUYHBIE TeOpHH OOpa3oBaHUS AHTHTE,
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aHTUTeNa (OPMUPYIOTCH B NMPUCYTCTBUU AHTUIEHA, T.€. AHTUrEH SIB-
nseTca Kak Obl MaTpULEed, Ha KOTOPOHM WTaMnyeTcs MOJIeKyjia aH-
TUTENA.

Psn Tteopuit [EpHe H., 1955; BepHetr ®., 1959] ucxomunu u3
TIPEATIONIOXKEHHUS O TIPEACYLLIECTBOBAHUM AHTUTEN B OPraHMW3Me Ipak-
TUYECKU KO BCEM BO3MOXHEIM aHTHUreHaM. OcobeHHO mIyGOKO M Bce-
CTOpOHHE 3Ty Teopuio o6ocHoBan . bepHetr B 60—70-e rogpl Ha-
LLIEro CTOJIETHUS. DTa TEOPUS IMOJy4YHia Ha3BaHME KJIOHAJbHO-CE-
JEKUHMOHHON WU gBldeTcs ONHOI M3 Haubojiee 06OCHOBAHHBIX
TEOpUif B UMMYHOJIOTHH.

ComnacHo teopuu @. bepHeta muMdoUaHAsA TKAHb COCTOUT U3 Or-
POMHOrO YHCJa KJIOHOB KJETOK, CMELIMATU3UPOBABIUUXCA Ha BhIpa-
60TKe aHTUTEN K pa3HOOGpa3HbIM aHTHreHaMm. KJIOHBI BO3ZHMKIM B
pesyJibTaTe MYTaLMii, KIOHMPOBaHUS TON BJAMsIHUEM aHTHreHoB. Cre-
LOBATEJILHO, COTIACHO TEOPHUM, B OpraHU3Me NpelNCyliecTBYIOT KJIO-
HBbI KJIETOK, KOTOpbie CIOCOOHB! BbIpaGaThIBATH AHTHTEJIA Ha JIIOOLIE
aHTUreHbl. [lomaBuiMii B opraHW3M aHTHreH BBI3bIBaET AKTMBALIUIO
«CBOETo» KJIOHa JHMMGOLIUTOB, KOTOPBIil H36HUPATENbHO pPa3MHOXa-
eTcsi U HaYWHaeT BbIpabaThiBaTh crieliMduyeckre aHTUTENa. Ecnm xe
032 aHTUreHa, BO3ACHCTBYIOLIETO HAa OPraHM3M, BEJIMKa, TO KIIOH
«CBOUX» JUMMOUAHBIX KJIETOK ITHMHHHUPYETCH, YCTpaHsAeTCS U3 06-
e monyJsLMU, U TOrAA OPTraHMU3M TepsieT CIMOCOGHOCTh pearupo-
BaTh Ha CBOI aHTUIEH, T.6. OH CTAHOBHUTCA K HEMY TOJIepaHTHBhIM. Tak,
no ®. BepHety, dopMUpyeTcs B SIMOPHOHANILHOM fEpUOIE TOJIEpaH-
THOCTb K COOCTBEHHBIM aAHTHTEHaM.

Teopust @. BepHeta 06bsCHSIET MHOTHE MMMYHOJNIOTHYECKHE pe-
aKuMu (aHTUTENI000pa3oBaHHE, reTepOreHHOCTh AHTUTEN, TOJEepaHT-
HOCTb, MMMYHOJIOTUYECKYIO MaMATb), ONHAKO He OOBSCHMAET Mpen-
CYLIECTBOBAHHUSI KJIOHOB JIMM(OLIUTOB, CITOCOOHBIX OTBEYaTh Ha pa3-
HoobOpa3Hble aHTUreHol. [To ®. bepHety, cywectByer okono 10 000
TakKuX KJIOHOB. OHAKO MHUp aHTUFEHOB HaMHOTO GOJIbILIE U OPraHU3M
crmocobeH oTBevyaTh Ha Jo6oit u3 HUX. Ha 3T Bompock! Teopust He
otBevyaeT. HekoTopyio siCHOCTb B 3TO NMpEACTaBJeHHUE BHEC aMEpPHKaH-
ckuit yyeHblit C. ToHeraBa, kotopblit B 1988 r. o6ocHoBaJ ¢ reHe-
THYECKOI TOYKH 3peHHUsT BO3MOXHOCTb OOpa3oBaHMS CIieL{H(PUYECKHX
UMMYHOTJIOOYJIMHOB NPaKTHYECKH KO BCEM MBICIMMBIM aHTHreHaM.
DTa TeopHUsl UCXOOUT U3 TOTO, YTO B OPraHHU3Me YeJIOBEKa W XHBOT-
HBbIX MPOMCXOIMUT FMEPETACOBKAa r€HOB, B pe3yJibTaTe 4Yero obpasyioT-
¢Sl MMJUTMOHBI HOBBIX F€HOB. DTOT NMPOLIECC CONMPOBOXIAETCS MHTEH-
CHBHBIM MYTaLMOHHBIM MpoueccoM. Otciona u3 V- u C-reHos, re-
HoB H- u L-ueneit MoxeT BO3HMKHYTb OTPOMHOE MCJIO T€HOB, KO-
OUPYIOLLIMX pa3HooOpa3Hble MO cneLMPUYHOCTH UMMYHOTJIOOYIHHBI,
T.€. MPaKTHYeCKU creluPUyHble K JIOOOMY aHTUrEHY.

CrnenyeT yrnoMsiHyTb TaKXe TEOPHIO ceTeii peryisuMu (MMMYHHOIA
CETH), OCHOBHOH CTEpXHEBOIl MIeeil KOTOpoil SIBJISETCS BbIABHHY-
Tag aMepuKaHcKUM y4yeHbiM H. EpHe B 1974 r. HaMOTHI-aHTHMIHO-
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TUNHYecKas peryisauys. CorlacHO 3TOi TEOpMM MMMYHHasi cUCTeMa
npeacTariseT coGoit Henb B3aUMOAEHCTBYIOUIMX HAWUOTHITOB U aHTH-
WAMOTHUIOB, T.e. crneunpUIeCKUX CTPYKTYp AKTHBHOIO LEHTpa aH-
TUTEN, cPOPMHUPOBAHHBIX MOJ BIMSHHEM aHTUIeHa. BBegeHue aHTHre-
Ha BBI3BIBaCT KACKAAHYIO LENHYI0 peakuuio oOpa3oBaHHUs AHTHTEN
1-ro, 2-ro, 3-ro ¥ T.I. mopsiikoB. B 3ToM Kackame aHTuTeiNo 1-ro
rmopsiika BbI3bIBaeT obpa3oBaHuWe K cebe aHTHUTeJIa 2-TO MHOPSIKa,
focJiefiHee BbI3bIBACT 0Opa3oBaHue aHTHUTENa 3-ro nopsanka u T.4. Ilpu
3TOM AHTUTEJIO KaXAOro IMopsNKa HeceT «BHYTpPeHHHUit oOpa3» aHTH-
reHa, KOTopblif nepemaerca 3cradeTHO B Uenud oOpa3oBaHHUS AHTH-
UOUOTUIIUYECKUX AHTHTEI.

JlokazaTejibCTBAMU 3TOH TEOPUHU SIBISAIOTCS CYIIECTBOBAaHHWE aHTH-
WINOTHITMYECKUX aHTHUTeN, HecylMX «o6pas» aHTUreHa U CIOCOGHBIX
BbI3BaTb UMMYHHUTET K 3TOMY AHTUICHY, 2 TaKXe CYylLleCTBOBAHWE CEH-
CUOMNIM3MPOBAHHBIX K AHTHMAMOTUNMUYECKUM aHTUTesnaM T-numdo-
LIMTOB, HECYLLUMX HAa CBoei MOBEPXHOCTH PELENTOPbl 3TUX AHTHUTEI.

C nomousio Teopud H. EpHe MoXHO oGbsacHUTh dopMupoBaHue
«MMMYHOJIOrMYeCKOH MaMsITU» U BO3HUKHOBEHHE ayTOMMMYHHBIX pe-
akumii. OgHaKo 3Ta TeopUsi He OOBSICHSIET MHOIUX SIBJIEHHIA UMMY-
HUTeTa, HampuMep, KaK OTJIMYAaeT OPraHW3M <«CBOE» OT <«YYXKOIo»,
MOYEeMY MACCUBHBI# MMMYHHUTET He TNeEpeXOoAUT B aKTUBHBIA, Koraa
W MoyeMy 3aTMXaeT KacKal aHTMMIUOTHUMHYECKUX peakuuit U T.A.

B 60-e roan! Bbimaonmiicss coperckuit uMmyHostor I1. ®. 3aponos-
cKHil copMynupoBan (U3MONOrHYECKYI0 KOHLEMIUIO UMMYHOIeHe-
32 — TUNOTAIaMO-THITOU3AAPEHATIOBYIO TEOPHUIO DPEryasiLiMi UMMY-
HuTeTa. OCHOBHAsI UJesl TEOPUU CBOOMNACH K TOMY, YTO peryjiupyio-
ILy!0 poJib B 06PasoBaHWU AHTHTE] UIPAlOT FOPMOHBI M HEpBHas
CHCTEMA, a MPOAYKUMS AHTUTEN MOAYMHSETCS obUMM (pHU3HOIOTH-
YecKMM 3aKOHOMepHocTM. OfHAaKO TeopHsi He KacaeTcsl KJIEeTOYHBIX
M MOJIEKYJISIPHBIX MEXaHHW3MOB UMMYHOIEHe3a.

9.15. MNonatue 06 UMMyHHOM cTaTtyce.
WmmyHonoruyeckan HeAOCTaTOYHOCTb

®OyHKUHOHAIBHOE COCTOSIHUE MMMYHHOH CHUCTeMbl oflpefeliseTcs
KOMILIEKCOM clieLudUuyecKUX U Hecneurduyeckux nokasareseit, xa-
paKTepH3yIOLMX paboTy KaK OTAENbHBIX 3BEHbEB, TaK U CUCTEMbI B
LieJIOM. DTH 10KAa3aTejH MOTryT GbITb M3MepeHbl U BBIPaXEHHI B KO-
JIMYecTBEHHOH opMe, TaK Kak M3BECTEH HX YpOBEHb MpPU HOPMAJb-
HOM (YyHKUMOHMPOBAaHHM WUMMYHHOW CHCTEMBI U MOXHO Ha6ioJaTh
OTKJIOHEHHUS MpHU HapywleHHsIX ee paborhl. IlokaszarensiMu, Xapakre-
PHU3YIOLIMMU COCTOsIHHE crnellndHuyeckoro 3BeHa MMMYHHOI cHcCTe-
Mbl, SIBJISIIOTCA Cliedyiolide: YpoBeHb HUMMYHOIJIOOYJIMHOB BCEX KJac-
COB B KPOBH; KOJHMYECTBO U (PyHKLMOHaJIbHAsE aKTUBHOCTb T- U B-
JIMMGOLIUTOB U UX cYOronyiasiumii; BbIpaKeHHOCTb KJIETOYHOro M Ty-
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MOpAbHOTO MMMYHMTETa Ha BBel€HME AHTUI€HOB M MUTOrEHOB, a
Takxe peakuvu I'3T M KOXHBIX peakLMii; COCTOSHHE CHCTEMbl MM-
MYHOLIWTOKHHOB; aKTUBHOCTb MMMYyHHOro ¢parountosa u mp. Cocro--
siHUe (AKTOpOB, OINpeNessSIOUUX €CTeCTBEHHYIO PEe3HCTEHTHOCTb,
YYMTBIBAIOT [yTeM ONpeNeNeHUusl coaepXkaHusi MakpodaroB U HxX
cdaroiuTapHoit cmoco6HOCTH, PYHKLUHOHHPOBAHUS HOPMAaAbHBIX KWJI-
JIEPOB, CONEPXAHUS B KPOBH KOMIUIEMEHTa, HHTepdepoHa, Heko-
TOpbIX ¢pepMEHTOB (JIM3OLIMM) MU MHTHOHUTOPOB.

CoBokynHoCTb Mokasareneil crelddpH4ecKkoro M Hecneuuduyec-
KOr0 xapakrepa ofpeaesisieT HMMYHHOE COCTOSIHME OpraHu3Ma, T. e.
HMMYHHBIH CTaTycC.

WMMyHHBIN cTaTyc opraHH3Ma HaxomuTcs B JMHAMHYECKOM paB-
HOBECHM, TaK KaK Ha Hero IMOCTOSIHHO JXeCTBYIOT (PAKTOpPHI OKpY-
xamwoueil cpefbl (KJIMMaTHYECKHE, COLIMANIbHO-6MONOrHYECKHe, KO-
JIOTHYECKHE) U IHAOreHHble (akTOphl, BAMSIOWIME HA (PU3HOIOTHU-
yeckHe U OGHOXMMHMYECKHe Mpouecchl opraHu3Ma. [1o3ToMy MMMyH-
HBIIA CTaTyc ofpenensieTcsl MpexXiae Bcero (pu3HOIOrHYeCKHM COCTO-
SIHHEM OpraHM3Ma B LIEJIOM.

PaGota MMMYHHOI CMCTEMEBI, KaK 1 000l Ipyroit cUcTeMBI opra-
HM3Ma, MOXeT HapylIiaTbCs MO BIUSHHEM HeGIarompusITHBIX BO3-
neicTBMil (MHQeKuus, u3aTyuyeHue, XMMHYECKHe BellecTBa, JieKap-
CTBEeHHBIE Mpenapatbl, 06pa3oBaHHe AyTOAHTHIEHOB M ayTOAHTHTEJ,
HapyllieHHe GeJIKOBOro CHMHTE3a M Ap.), a TaKXe B pe3yJbTaTe BPOX-
HEHHBIX reHeTHYecKuX nedeKToB aHaTOMUYECKOro M ¢(yHKIHOHANb-
Horo xapakTtepa. HapyuieHuss MMMyHHOro crartyca, HemOJHOLIEHHOe
byHKUMOHHPOBaHE MMMYHHON CHCTEMBbI Ha3bIBAIOT MMMYHOJE -
duuutamMmu. IMMyHonepuuMTbl H3yYaeT KIMHHYECKAs] HUMMYHONO-
rMsl, TaK KaK OHM COMpOBOXIAIOTCH WM JIeXaT B OCHOBE creiudu-
YeCKHWX KIHHHYECKMX CHMITOMOB U OOJIEe3HEeM.

HNMMyHOzepHUMTHOE COCTOsIHME JENAT HA MepBHYHbIEe (BPOX-
OeHHble) 1 BTOpHYHBIe (mproGpereHHble). Kak Te, Tak u Hpyrue
MOTYT 3aBUCETb UIH OT geduunta T- und B-cHcTeMbl UMMyHHMTeETA,
T. €. HEZOCTaTOYHOCTH KJIETOYHOrO WJIM TYMOPAJIbHOIO 3BeHa, WIK
ObITb KOMOMHUPOBAHHBIMU (HemocTaToyHOCTs T- M B-cucremsr). Tlpu-
MepoM BpOXIEHHOI HemocTaTroyHOCTH B-cucteMbl siBisieTcsi araMMa-
ra06yn1MHeMusi (HeCocoOHOCTh BbIpabaThiBaTh y-IOOYJIHHBI), a He-
IOCTaTOYHOCTH T-CHUCTEMBI — THITOIUIA3MS BUIIOYKOBOM kKene3bl (CHH-
apom Ou xopmxu). Berpevalorcss BpoxXaeHHbIe nedekThbl ¢harowu-
TapHOI CHCTEMbI, KOMIUIEMEHTa M JAPYrMX 3BeHbeB UMMYHHOH CHC-
TEMBI.

BropuuHble *MMYHONE(MHLIMTHI pa3BUBAIOTCSA MpH MHOIUX 6akre-
PHAIBHBIX U BUPYCHBIX MH(EKLMSX, ONMyXOJsIX, BO3NECTBUM Ha opra-
HU3M BelllecTB, oBIafaoMX CyMpecCHBHBIM HeiicTBHEM (HEKOTOphIE
JIEKapCTBEHHbIE BELLIECTBA, aHTHOHOTHKM), BIHSIHKK MpodecCHOHATb-
HBIX BpeXHOCTEi M T. II.

[TepBuuHBle ¥ BTOPHYHBIE MMMYHONE(PULUTHI SBIAIOTCA MPUYK-
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HOW MHorux Gone3Heil, BEAYT K XapaKTEpHbIM KIHHWYECKHM [IpO-
SIBIEHUSIM, 4Yalle BCEro K BO3HUKHOBEHHIO HMH(eKL Uil (ITHEBMOHHUH,
JKEJYIOYHO-KHILIeYHble 3a00JIEBAHUSL, THOMHbIE W BOCMAJIMTENLHBIE 3a-
60JIeBaHMS KOXH, CYCTaBOB, HEPBHOIi, MOYEMOJIOBONA CHUCTEMBI W
T.I.), @ TAKXe OINyXOJIeBbIX MporeccoB. HarisnqHeIM MPUMEPOM fB-
JIAIOTCA BTOPHYHBIE HMHpEKLUMH, Nopaxawoluue opraHu3m npu BUY-
HHEKLHH,

WMMyHonEDULIMTHEIE COCTOSIHMSA, JieXalUlMe B OCHOBE MHOTHX 60-
Jie3Hell M KIMHMYECKHUX MpPOSIBNIEHUId, MOANAIOTCA JIEYEHHIO M KOp-
pekunu. JIns 3Toro nMpUMEHSIOT UMMYHOCTUMYJIHPYIOLLYIO U MMMY-
HOCYMPECCHBHYIO Tepamuio (CM. masul 6 u 9).

9.16. Peakuuu ummyHuteTta

Ipouecc B3aumoneicTBus aHTUIEHA M AHTHTEJA MPOTEKAeT B JBe
da3er — crneundpuyeckyio ¥ HecreuMPHYECKYIO, MEXAHM3M H CKO-
pPOCTh MPOTEKAHWSA KOTOpBIX pa3iuuHbl. Cneunnduyeckaa ¢asa
COCTOMT M3 creun@uYeckoro coequHeHHs1 aKTHBHOTO LIEHTpA aHTH-
TeNla ¢ COOTBETCTBYIOLMM aHTMreHoM. OHa pa3BuBaeTcsi GeicTpo. 3a-
TeM, Bojiee MelJieHHO, pa3BHBaeTcs Hecmeuuduuyeckas ¢asa —
BHEILIHEE MpOSIBICHUE peakllMM aHTUIeH — aHTHTeno. Hecmeuu-
duveckas ¢asa ocylecTBISETCS OObIYHO B MPHUCYTCTBHH 3JIEKT-
POJIMTOB, 3ABUCHUT OT CBOWCTB AHTUT€HA U NPOSBISETCS B BUAE XJIO-
MBEB, €CJIM KOPIYCKY/ISIPHbIE aHTUIEHbI arperupyloTcs ¢ MOMOILLbBIO
aHTuTeNl (beHOMEH arriloTHHALIMK); MOMYTHEHHSl (MpeLUIIUTaTa) B
pe3ynbTaTte B3AMMOLEICTBUS pPAaCTBOPHUMBIX (MOJIEKYNSIPHBIX) aHTUre-
HOB C aHTUTEJaMH M Jp.

KoMIuieKC aHTHIeH — aHTMTENO XapaKTepU3yeTcsl MPOYHOCTHIO,
OH CTaOMIM3UPOBAH HEKOBANIEHTHHIMH CBSI3SIMM MEXAY NeTepMHHaH-
TaMy (3MMTONMAMHK) AQHTHIreHa ¥ aMMHOKMCJIOTHBIMM OCTaTKaMH, 00-
pasyloIMMH TOJOCTh AaKTHBHOTO LIEHTpa aHTHTeN (BapvabGeibHoOI
yactu Fab-¢parmeHTta aHtuTen).

B cBsI3bIBAHMHK AHTMIEHA C AKTMBHBIM LIEHTPOM aHTUTEN y4acTBy-
10T ruapocdobHbie B3aUMOIEHCTBHS, BOLOPOAHBIE CBSA3H, BaH-Aep-Ba-
anbcoBbl Cuiibl M JAp. TakuMm o6Gpa3oM, MPOYHOCTb COENUHEHHUsT aH-
THTENlAa MU AHTHIeHAa oBYCJOBAEHAa KOMILUIEMEHTAPHOCTBIO MJM Mpo-
CTPAHCTBEHHOI TOYHOCTHIO WX B3aHMOAEUCTBYIOLIMX YYACTKOB — aK-
THBHOIO LIEHTPA AHTUTEl U AHTUTEHHOW AETEPMMHAHTBHI AHTUIEHA.
IMpoyHOCTh coenMHEeHNs] aKTUBHOIO LIEHTPA AHTUTENA U AHTUreHHOMH
NeTepMHHAHTHl aHTUreHa HasbiBaetcs adduHuTeToM. CymMMapHasi cuia
B3aMMOJEHCTBHS MOMUBANIEHTHOIO AHTUTEJIA C HECKOJILKMMH HAeTep-
MHHaHTAMX aHTUreHa (MoAuMAeTepMUHAHTHHIM AHTHI€HOM) HAa3bIBa-
eTcsl aBUIHOCTBIO AHTHUTEN.

Peakuuy MMMYHMUTETA MCHOJIb3YIOTCS INMpPH AMATHOCTHYECKHX K
HMMYHOJIOTHYECKMX HUCCIENOBAaHUAX Y OOJIbHBIX U 3MOPOBBIX JIONEH.
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C 3TOi LeNbIO MPUMEHSIOT CEpOJIOTHYECKHe UCCIENOBaHUA (OT JiaT.
serum — cbpIBOpoTKa + logos — y4yeHue) — MeTOHbl U3ydyeHUS aHTH-
TeJl U AHTUIEHOB C MOMOLIBIO peakUUil aHTUreH — aHTUTENIO B Chi-
BOPOTKE KPOBU M [PYrHUX XHUAKOCTAX, a TAKXKE TKAHSX OpraHH3Ma.

O6HapyxXeHHe B CHIBOPOTKE KPOBH OOJNIBHOTO aHTHUTEN K BO36y-
ouTenio UHGEKLUOHHOI GOJIe3HU WJIM COOTBETCTBYIONIETrO aHTUreHa
MO3BOJISIET YCTAHOBUTb 3THOJIOTHYEeCKUil ¢akrop 3abonesanus. [Ipu
BbIACJIEHUM MUKPOOpraHu3Ma oT GOJILHOro MpOBOAAT MAeHTHU(UKA-
LUUI0 BO3OyIUTENd, U3y4asd ero aHTUreHHble CBOWMCTBA C IMOMOILBIO
UMMYHHOI IMAarHOCTUYECKOH CHIBOPOTKHM (TaK Ha3bIBaeMasi CEpoJIo-
rudeckasi uneHTudukausa MukpoopraHusmos). Ceponornyeckue uc-
CJIEfOBAHUSA TIPUMEHSIOT TaKKe ISl ONpelesieHUs] aHTUIeHOB pa3finy-
HBIX BELLUECTB, IPYIIM KpPOBU, TKAHEBbIX aHTUI€HOB, AHTUTEHOB OIy-
XOJleif, a TakXKe YPOBHSA IryMOpaJbHOro 3BeHa UMMyHHTeTa. st BBI-
SIBJIEHUS MMMYHHBIX KOMIUIEKCOB, 00pa3oBaBILUUXCA Mpu crenudu-
YECKOM B3aUMOIEWCTBUM aHTUIEH — AHTUTEJIO, TAKXKE HUCIONb3YIOT
pa3IUyHbIE CEPOJIOTUYECKHE DPeaKLUH.

Painuyalor peakuMu arrjiiOTMHALWW, NpEeLUUITUTALMM, HEWTpaiu-
3alMU, peakUUH C y4acTHEM KOMIUIEMEHTa, C UCHOJIb30BAHUEM Me-
YeHBIX AHTUTENl U AHTUreHOB (PaIHOMMMYHOJIOTHYECKUil, UMMYHO-
¢epMeHTHBIA, UMMyHodII00peclieHTHDI). TlepeynciieHHble peakuuu
OTJIMYAIOTCA TO peructpupyeMoMy 3¢p¢deKkTy U TeXHHKE MOCTAHOB-
KM, OZHAaKO BCE OHM OCHOBaHbl Ha peakLWU B3aUMOLCHCTBUA AHTHU-
reHa C aHTUTEJIOM U TPUMEHAIOTCS ISl BbISIBAEHHS] KaK aHTUTe,
TaK ¥ aHTUIEHOB.

Peakunsa arrmoruRanud (PA) — npocrasi mo mMOCTaHOBKE peak-
LHsl, TIpY KOTOPOH IPOMCXONUT CKIEUBAHUE KOPNYCKYJISPHBIX aH-
TUreHoB (MMKpPOOPTaHU3MBI, 3PUTPOLIMTHI, HPYrHe KIETKH, a TaKxe
UHEUPepeHTHBIE KOPIYCKYJISIPHbIE YaCTHLIBI C aIcopOUpOBaHHBIMU
Ha HUX aHTUreHaMH) MoJ AeWCTBUEM AHTUTEN, YTO TNpPOsBIAETCS 06-
pa3oBaHMEM OCagKa WK XJIoNbeB. PeakiHio arriioTHHALUU UCIOJb-
3YIOT U OMNpefeIeHUs] aHTUTel B ChIBOPOTKe KpOBHU GOJIbHBIX, Ha-
npuMep npu 6proliHoM Tude M maparudax (peakuus Bunans), 6py-
uetese (peakuuu Paitra, XenmicoHa), TynmsipeMUM U Hpyrux uHdek-
UMOHHBIX GOJIE3HAX, a TaKxe s OMpeXeNeHUs1 BO3OYIUTENsl, BbI-
AejieHHoro oT 6GojibHOro. 3Ta Xe peakuuss MpUMeHsieTcsl A ofpe-
NeJIeHUs1 TPYI KpOBHU.

Peakuusi arrnoTUHaLMKM UMeeT HECKOJIBKO pa3HOBHUAHOCTEH.

PazBepHYyTyl0 peakiHI0 arrjiiOTUHaLUUU T[POBOLAT B
npooupkax. K pazseneHusM cbiBepOTKH 60JIbHOro X0OAaBJIAIOT B3BECH
yOMTBIX MHUKpPOOPTraHU3MOB (IMATHOCTUKYM) KM 4Yepe3 oIpeleieHHoe
BpeMsi IipH 37 °C oTMeyaloT HauGojnbllee pa3BefeHUe (TUTP) CbIBO-
POTKH, MPH KOTOPOM IIPOU3OLLIA ArrilOTHHALIMSL.

OpUEHTUPOBOYHYIO peaKLU U0 arrjliTHHAUUU CTaBAT Ha
MpeIMETHOM CTeKie IS olpedesieHUs1 BO3OyAuUTelNs, BblAeJIEHHOro
oT 6GonbHoro. K Karuie JUarHoCTU4ecKOil MMMYyHHOH CHIBODOTKH B
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paspeneHun 1:10, 1:20 noGaBASIIOT YUCTYIO KYJBTYpPY BO3OymuTens.
Ecnu mnosiBisieTcsl XJIONMbeBUIHBIA OCAZoK, CTABAT Pa3BepHYTYIO pe-
aKIMIO arrilOTHHAIMK C KYJNbTYpO#, BbileJeHHOH oT GoiabHOTO, U
C pa3sBelJeHUsIMM AMArHOCTUYECKOil ChIBOPOTKU. Peakiuio craBst C
YBEJIMYMBAIOLIUMU Pa3BEICHUAMM JTUATHOCTHYECKON CBIBOPOTKH, JO-
6aBisis B KaXIyi0 403y CHIBOPOTKM 2—3 KaIUIM B3BECH MHUKpoopra-
HU3Ma. PeakiMi0 CYMUTAIOT MOJIOXHUTENbHOM, €CIU arrJIoTUHALUS
OTMeYaeTcsl B pa3BeleHUH, OJIU3KOM K THTPY JUAarHOCTHYECKOH ChI-
BOPOTKH. B KoHTpoJisix (CBIBOPOTKA, pa3BeleHHAas W30TOHUYECKUM
pacTBOpoM XJIOpUIa HAaTPUSl, WIH B3BECh MUKpPOOPraHH3MOB B TOM
Xe pacTBope) OCalioK B BUIE XJIONbEB JOJXKEH OTCYTcTBoBaTh. IITu-
POKO NMPUMEHSIIOT JTUAaTrHOCTUYECKHE ancopOMpoBaHHBIE arrTIOTHHU-
pyollue ChIBOPOTKH, KOTOpbIE IOJIYYAIOT B PEaKkiMH amcopbuuu U
yOaJIeHUS pPOICTBEHHBIX MEPEKPECTHO pearupylolUX aHTHUTEN IO
Kacrennaxu.

Peakius HenpsiMmoi (maccuMBHOI) reMarradiOTUHAIUU
(PHT'A) ocHoBaHa Ha MCNOJIL30BAaHWUU 3PHTPOLMTOB C ancopbupo-
BAHHBIMU HA UX [TOBEPXHOCTH AHTUT€HAMM WIH aHTHUTEIAMH (IPUT-
POLMTAPHBIN TUATHOCTUKYM), B3aHMOJEICTBHE KOTOPBIX C COOTBET-
CTBYIOLUMMM aHTUTEIAMU WIW AHTUTEHAMHU CHIBOPOTKHU KPOBHU GOJIb-
HBbIX BbI3bIBAET BbINAJEHHE SPUTPOIIUTOB HA ITHO NPOOMPKU B BUIE
¢ecroHyatoro ocagka. PeakiMio MpUMEHSIOT U8 JUATHOCTUKHU HH-
dexuroHHbIX GosnesHei, onpeneNeHUs] FOHAJOTPOIIHOTO FOPMOHA B
Moye TpH YCTaHOBIEHUH GepeMeHHOCTH, BbISBIEHHUS MOBBILIEHHOI
YyBCTBHUTEJIBHOCTH 60JBHOrO K JIEKaApCTBEHHBIM MpenapaTtaM U rop-
MOHaM.

Peakuusa topMoxeHusd remarraiotuHauuu (PTTA) oc-
HOBaHa Ha CIOCOOHOCTU AHTUTEN UMMYHHOH CHIBOPOTKU HEWTpau-
30BaTh BUPYChI, KOTOpbl€ B pe3yJibTaTe 3TOro Mpoliecca TepsoT CBOM-
CTBO arrJIOTHHUPOBATh SPUTPOLUTHL. PeakiMio NMpUMEHSIOT B JWar-
HOCTMKE MHOTUX BUPYCHBIX GoJie3Heil, Bo30yauTeNd KOTOPBIX (BUpPY-
Cbl TpMIINA, KOpH, KpPacHyXW, KJelleBoro sHIledanuta U Ap.) MO-
IYT arrTIOTUHHPOBATh 3PUTPOLIMTE Pa3IMYHBIX JXUBOTHBIX.

Peakuusa arrniOTHHAUUU AN ONpelelleHUS Tpymnn
KpOBM M pe3yc-dakTopa. AHTUTENA K pe3yc-paKTopy SpUTpoO-
LIUTOB SIBNSIIOTCA HEMOJHBIMM, [O3TOMY, CBSI3BIBaSCh C 3PUTPOLIM-
TaMM, 5T aHTUTeNa He MOTYT MX arrJIIOTHHUpoBaThb. LI UX BbISB-
JIeHUsl JOTOJHUTENBHO B pPEaKLHIO BBOAAT AHTUIIOOYJIMHOBYIO ChI-
BOPOTKY, COAEPXallyil0 aHTUTeJa K MMMYHOr/oOyJuHaM denoBeKa
(peakuus Kym6ca). AHTUTeNa aHTUIIOGYTMHOBOH CHIBOPOTKH, B3a-
UMOIEUCTBYSI C HEMOJHBIMU AHTUTEJAMU K pe3yc-dakTopy, aacopou-
POBaHHBIMU Ha SPUTPOLIUTAX, arTTIOTHHUPYIOT 3pUTpolnTel. C nomo-
Lpto peakin Kym6ca BBIABASIOT KaK aHTUTeNa MPOTUB pe3yc-dak-
Topa, Tak U pe3yc-GaKTop; AUarHOCTUPYIOT TeMOJIUTUYECKYIO 6oe3Hb
HOBOPOXAEHHBIX, SPUTPOLIMTHI KOTOPBIX COEIWHSIOTCS C LUPKYIUpY-
IOLIMMH B KPOBH HETIONHBIMU aHTHUTENaMH K pe3yc-¢aKropy.
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Pa3HOBUIHOCTBIO peakLlMM arrilOTMHALMU SIBISIETCS peaKLus
KOArrJIOTUHALMWU — peakuusi, B KOTOPOil aHTHUreHbl BO3OYIU-
TeJisl ONMPENENSIOT C MOMOILbIO CTAUIOKOKKOB, MpPEIBAPUTENIBHO 06-
paGoTaHHBIX UMMYHHOM THArHOCTUYECKOH ChIBOpOTKOM. Cradumokok-
KM, comepXallide MNMpoTeUH A, UMEIOIIHIA CPONCTBO K HMMMYHOIJIO-
6ynuHaM, HecnieuudpUYecKHd ancopOUpYIOT aHTUMUKPOOHbBIE aHTUTE-
J1a, KOTOpBIE 3aTeM B3aMMOIEICTBYIOT AKTUBHBIMU LIEHTPaMH C CO-
OTBETCTBYIOIIMMH MHUKPOOPTraHM3MaMH, BbIAECNEHHBIMU OT GOJIbHBIX.
B pesynbTaTe KOAarriaioTHHALUK 0Opa3ylOTCSl XJIOMbsl, COCTOSILLIUE M3
CcTaHIIOKOKKOB, aHTUTEN IUArHOCTHYECKOH CHLIBOPOTKM M OIlpene-
JIIEeMOr0 MHUKDPOOPraHu3Ma.

Peaxumsa npenvmutammn (PIT) — ocaxneHue KoMIUleKca aHTHreH —
aHTUTeNI0, 00pa3ylollerocssi B pe3yJbTaTe COEIMHEHUS! PaCTBOPHUMOro
aHTUreHA co crieurgpuyeckuMu aHTuresaMu. Ocagok KoMIuUiekca aH-
TUTEH — aHTUTEJIO Ha3bIBAETCA MpelUNUTaTOM. Peakiiio cTaBsT B
npo6upKax HaHeceHHeM (HACJIOEHMEM) pacTBOpa aHTUreHa Ha HM-
MYHHYIO CbIBOPOTKY. IIpM ONTMMajibHOM COOTHOLUEHHMH AHTHIEHA W
aHTHTEJ Ha TpaHMIIE 3TUX PACTBOpPOB oOpa3yeTrcsi Hempo3payHoe
KOJbLO MpelunuTaTa (peakKius KoJbHenpeuunuranuu). Us-
ObITOK aHTHUreHa He BJMSET Ha pe3yJbTaT peakLMUH KOJbLENpPeLHt-
MUTAMH B PE3Y/IbTaTe MMOCTENEHHOM nuddy3un peareHToB K Ipa-
HMLE XHOKocTeid. EciM B KayecTBe aHTUIN€HOB B peaKLMU KOJblie-
MPELMITUTALMHU KCTIONB3YIOT MPOKUMNAYEHHbIE U NMPOPUIBTPOBAHHEIE
BOJIHbIE 3KCTPAKThl OPraHOB W TKaHei, peakluuss HOCUT Ha3BAHME
peaklUUU TepMoMmpeUMMUTAUUU (peakUUss ACKOJH).

[IIupokoe pacnpocTpaHeHHE MOMYYWIM PEAKLUMH MPeLUNUTALUH
B MOJYXHIKOM rejie arapa WiM arapo3bl — [BOHHAas UMMYyHOOUG-
dy3us no OyxTepioHU, paguaibHass UMMYHonupdysusi, UMMYHO-
aNiekTpodopes u ap.

Jlns mMoCTaHOBKM peaKLUMM ABOWHOH MMMYHORMDPY3IUM
no OyXTepJOHHU PACTOIUICEHHBbIH arapoBblii rejib BbUIMBAIOT TOH-
KMM CJI0eM Ha CTEKISAHHYIO IUIACTUHKY M TocJie 3aTBepAEBaHUs
BBIPE3aIOT B HEM JIYHKH pa3MepoM 2—3 MM. B snyHku pasfenbHO
MOMeLLAIOT AHTUTeHbl U UMMYHHBIE CBIBOPOTKH, KOTOpble, TUDDYH-
Ivpys B arap, oOpasyloT B MecTe BCTpedYd MpPEeLMMUTAT B BUIE Oe-
JIOK MOJIOCHI.

IMpu nocraHoBKe peaKU MU panuajbHOU MMMyHorMdOy-
3MYM MMMYHHYIO CHIBOPOTKY BHOCSIT B arapoBblii rejib. B iyHKM rens
MOMEILAIOT PacTBOp aHTUreHa, KOTOpblid, MUPIyHAUpYs B reib,
o6pa3yeT KOJNbLIEBbl€ 30HbI MPEUMUMTUTALMM BOKPYT JYHOK. Juamertp
KOJIbLIa MPEeLUMUTALMK MPOMNMOPLMOHANIEH KOHLEHTpPALMU aHTUIECHA.
Peaku1o MCMONB3YIOT, B YACTHOCTH, Il OIpeneieHUsl COnEPXaHUs
B KPOBU MMMYHODIOOYJIMHOB pa3jIMYHBIX KJIACCOB, KOMITOHEHTOB
CHUCTEMbI KOMIUIEMEHTA.

UMMyHosnekTpodope3 coyeTaeTr Meron 3jieKTpodope3a U
peaKkLMIo MpeLunUuTaliu; cCMecb AHTUTEHOB PA3leNiloT B reji€ € Io-
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MOLLBIO 3JeKTpodopesa, 3aTeM MapajuleSibHO 30HAM 3teKTpodopesa
BHOCAT MUMMYHHYIO CHIBOPOTKY, aHTHTeNla KOTOpoil IHPYHAUDPYIOT
B I'tJib U 006pasyioT B MeCTe BCTpeYM C AHTUTEHOM JIMHMM MpeLIUIH-
TaUUH. PasHOBUIHOCTBIO [MPELMITUTALIMM SBJSAETCS peakKuusa GIok-
KYJISUUU — MOSIBIEHHE ONAJeCUHeHIHH WIM XJIONMbEeBUIHON Macchl
(MMMYHONIPEUMITUTALMA) NMPU peaKUHUH TOKCHH — AHTUTOKCHH WU
AHATOKCMH — AHTUTOKCHH; NMpPUMEHSIETCS Ul ONpeneeHus] aKTUB-
HOCTH aHATOKCHMHA WJIM aHTUTOKCHYECKOH CBIBOPOTKH.

Peakusia Heitrpanusaumu (PH). AHTHTENa MMMYyHHOIt CBIBODOTKH
CIMOCO6HBI HEHTPAIM30BATh MOBPEXAAIOLLEe NeiCTBHE MUKPOOpraHu3-
MOB WJIM UX TOKCHHOB Ha YyBCTBUTEJIbHbIE KJIETKH TKaHHU. DTO CBH-
3aHO ¢ 6;10Kaoi MUKPOOHBIX aHTUFeHOB AHTUTENAMHU, T. €. UX Heii-
Tpanusauueil. IIpU MmocraHOBKe peakUUH CMeChb aHTUTeH — aHTHUTe-
JIO, MOJIYYEHHYIO in Vitro, BBOIAST XUBOTHBIM MJIH BHOCAT B KYJbTY-
py kierok. IIpd oTcyTcTBMM NoBpexnaroero AeicTBUsi MHKpOOpra-
HHU3MOB WJIM MX AHTUIEHOB M TOKCHHOB TOBOPSIT O HEHUTpalu3yio-
1IeEM JEHCTBMM MMMYHHOM CBIBOPOTKM M, CNENOBATEJILHO, Crieluduy-
HOCTH B3aMMOAEHCTBUSL KOMILUTEKCA AaHTHUTEH — aHTUTEJO.

Peakuuy ¢ yyacTHeM KOMILUIEMEHTA OCHOBAaHbI Ha aKTHUBAIlMH KOM-
[UIEMEHTa B pe3yabTaTe NMPUCOCAMHEHHUS ero K aHTHUTeNaM, Haxos-
IIMMCSI B KOMILIEKCE C aHTUIeHOM (peakLMd CBSI3bIBAHUS KOMIUIE-
MEHTa, PAagUaLHOrO reMoJIiM3a U Ip.).

Peakumnio ceaseiBaHusg KomnaemeHTta (PCK) nposoast
B aBe asbl: 1-51 ¢paza — MHKyGalus cMeCH MCKOMOTO aHTHUIreHa (WJId
aHTHTENA) C AMArHOCTUYECKOM CBIBOPOTKOM (MMM aHTUIeHOM-IHar-
HOCTHKYMOM) W KOMIUIEMEHTOM; 2-s1 (paza — HHIMUKATOpHAsA —
ornpeneneHHe HATUYUS B CMECH CBOOOIHOro KOMILIEMEHTa nobasiie-
HHEM TEMOJIUTUYECKOM CHCTEMBI, COCTOSILLENR M3 IPUTPOLIUTOB Oa-
paHa ¥ reMOJIMTUYECKON CHIBOPOTKH, COmepxKalledl aHTHUTeNna K 3PUT-
pouuTtam 6apaHa. B 1-if ¢ase peakuuu npu o6pa3oBaHUM KOMILIEKCA
AHTUreH — AHTHUTEJIO MPOMCXOIUT CBSI3bIBAHUE UM KOMILUIEMEHTa, BO
2-it dase reMonM3 CEHCUOMJIM3UPOBAHHBIX AHTUTEJIAMU 3PHTPOLIUTOB
OTCYTCTBYeT (peakuus moyoxuTenbHas). [Ipu oTpuuareJbHOR peak-
WU, €CIM AHTUIeH M aHTUTEJIO He COOTBETCTBYIOT IpPYr HpYry,
KOMIUIEMEHT OCTaeTcsi CBOGOIHBIM M BO 2-if ¢pa3e peakuHH OH MpH-
coequHAeTCAd K KOMIUIEKCY 3PUTPOLUT — aHTHUIPUTPOLIUTAPDHOE aH-
TUTEJIO NeMONIUTHYECKO ChIBOPOTKM, BbI3biBasi remonus. PCK mpu-
MEHSIOT ISl TUArHOCTUKM MHOI'MX HWH(EKLMOHHBIX OoJie3Hell, B
yactHocTd cudunuca (peaxuus BaccepmaHa).

Peakuunio pagvaipHOro reMoJM3a CTaBAT B reje arapa,
comepxailleM 3pUTPOLUTH 6apaHa U KoMIuteMeHT. [Tociie BHeceHHUs
B JIYHKH TreJisl TeMOJIUTUYECKO CHIBOPOTKM BOKPYr HUX B pe3ysbTa-
Te paguaibHoit nuddy3un aHTUTeN 06pa3yeTcss 30HA IeMOJH3a, pas-
Mepbl KOTOPOii MpOMOPLUUOHAIBHB! TUTPY ChHIBOPOTKH. TakuMm obpa-
30M MOXHO ONpEAEIUTh aKTUBHOCTh KOMILIEMEHTa M reMOJUTHYeC-
KOW CBHIBOPOTKM, & TaKXe AHTUTENA B CBIBOPOTKE KpOBU OOJBHBIX
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TPUIINOM, KPaCHYXOM, KJIeLIeBbIM dHLedanuToM. st aToro Ha aput-
pPOLUTaX aJCOPOUPYIOT COOTBETCTBYIOLLME AHTUIEHBI BUpyca, a B
JIYHKU Tejisl C JaHHBIMU 3PUTPOLIMTAMHU NOO6ABISIOT CHIBOPOTKY KpO-
BU 6osbHOro. ITpoTHBOBUpPYCHBIE aHTHUTENA B3aUMOIEHCTBYIOT C BM-
PYCHBIMM aHTUI€HaMH, aACOPOMpPOBAHHBIMU Ha 3PUTPOLIUTAX, MOC-
Jie 4ero K 3TOMy KOMIUIEKCY MPHCOEIUHSIOTCH KOMITOHEHTBI KOMIT-
JIEMEHTa, BbI3bIBasi reMoyau3. Peakiuio paguajJbHOro reMojiusa Npu-
MEHSIOT TaKXe€ MpH OMpeneleHHH aHTUTEN00O0pa3oBaHUs.

Peakiuss MMMYHHOTO MpPUJUIMAHUS OCHOBaHAa Ha aKTHU-
BallHM CUCTEMBbI KOMIUIEMEHTa KOPMYCKYISIPHBIMU aHTUreHamH (6aK-
TEpUH, BUPYChI), 06pabOTaHHBIMA UMMYHHOM CBIBOPOTKOM. B pesyinb-
TaTe o6palyeTcsi aKTUBUPOBAHHBIA TPETUN KOMIMOHEHT KOMIUIEMEH-
ta (C3b), KOTOpBIH NMpHUCOEOUHSAETC K KODPIYCKYJISIPHOMY aHTUTEHY
B COCTaBe MMMYHHOro komruiekca. Ha spurpouuTax, TpoMGoLuTaXx,
Makpodarax uMmelorcs peuentopbl mist C3b, Gnaromapss yemy mpu
CMEIIMBAHUU 3TUX KJIETOK C UMMYHHBIMM KOMIUIEKCAMM, HECYILIH-
Mu C3b, npoucXomsT UX COeaMHEHHE U arTIIOTUHALUS.

Peakumu ¢ MCnojib30BaHHEM Me4YeHbIX AHTHTE/I WiIH aHTHreHoB. Pe -
akuuga uUMMyHoodnwopecueHuuun — PHUHP (Meronm KyH-
Ca) OCHOBaHAa Ha TOM, YTO AHTUTEHbl TKaHE WIM MUKPOOPraHHU3-
MbI, 06pabOTaAHHBIE UMMYHHBIMH CHIBOPOTKAMHM C aHTUTEJIaMH, Me-
YeHHBIMU (III0OPOXPOMAMH, CMOCOOHBI CBETHTbc B Y®-nyyax mo-
MHHECLIEHTHOTO MHKpocKorma (rmpsiMoii MeTon). bakrepuu B Maske,
obpaboTaHHble Takoi creldUYecKoit CHIBOPOTKOI, CBETIATCS IO Me-
pudepur KJIETKM B BHAE KaiiMbl 3ejieHoro iBeta. Pasnuyaior tpu
OCHOBHBIE Pa3HOBHUAHOCTH MeToHa: NMpsSMOM, HEeNpsIMOii, HENpsIMOiA
C KOMIUIEMEHTOM.

HUMMyHodbepMeHTHHI aHanu3d — HOA (ummyHodepMeH-
THBII METOX) — BbIABIEHHE AHTUMEHOB C MOMOIIbIO COOTBETCTBYIO-
IIMX MM aHTUTEJ, KOHBIOTMPOBAaHHBIX C (pepMEHTOM (MepoKCUAA30i
XpeHa, B-TajlakTo3oi WiM 1wenoyHoil docdarasoit). Iocne coenmHe-
HUSl aHTUrEHa ¢ MeyeHHON (epMEHTOM HMMYHHOH CBIBOPOTKOH B
cMech 1o6aBIAIoT cyOCTpaT, KOTOpbIii paciuerisiercss epMeHTOM C OK-
palllMBaHMEM PacTBOpa B XKEJITO-KOPUYHEBBIH (IMEpoKCHAa3a) WU Xel-
to-3esienblit (docdarasza) user. Hanbosee pacnpocrpaHeH TBEpHO-
dbasupit uMMYHodpepMeHTHBIH MeTon. Ha TBepnom Hocute-
Jie, HarmpuMep B JIyHKax MHKpomnaHedeld M3 MOoJMCTHPONa, copOupy-
IOT aHTUIeH. B JiyHKM ¢ agcopOMpoBaHHBIM aHTUTEHOM H00aBJSIIOT Chl-
BOPOTKY KpOBH OOJIbLHOTO M 3aTeM aHTUINOOYJMHOBYIO (ITPOTHBOYE-
JIOBEYECKYIO) CHIBOPOTKY, Me4YeHHyl0 ¢depMeHTOM, M cyOcTpaT st
depMerTa. TIpH MONIOXUTENBHOM pe3y/IbTaTe U3MEHSIETCS L[BET PacTBOPA.
TeepmogasHblif HOCHUTENIb MOXHO CEHCHOWJIM3UPOBATh HE TOJIBKO aH-
TUTEHOM, HO U aHTUTeNoM. Torma B JIYHKH ¢ COpOGUpPOBAHHBIMU aH-
TUTEJIAMUA BHOCAT MCKOMBIH aHTUIEH, NODOABISIOT UMMYHHYIO CbIBO-
POTKY INMPOTUB aHTUICHA, MEYEHHYIO (pepPMEHTOM, 3aTeM CyOCTpar IJisi
tdbepmenta. UMMyHOGEPDMEHTHBI MeTON NMpPUMeEHSAETCS IS JHArHoc-
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TUKH BUPYCHBIX, OaKTepHaIbHBIX M Mapa3sHTapHbIX 3a00/NeBaHU, B ya-
ctHocti auarHoctukd BHUY-unHdexuuit, rematura B u ap.

PaguouMMyHonorudyeckuin anaanus (PHUA) — xonuuye-
CTBEHHOE OIpele/ieHHe aHTUTEJ WIM AHTUICHOB, MEYEHHBIX paguo-
HYKJIHAOM, C IPUMEHEHUEM AHAJIOTMYHBIX AHTUTEN WIM AHTUIECHOB:
HanpUMMeEP, MCKOMOro aHTUIEHa ¢ NMPUMEHEHUEM HUMMYHHOH ChbIBO-
POTKM ¥ aHAIOTMYHOIO aHTUIeHa, MEYEHHOTo paavoHyKiIuaoM. Ilocre
HMX B3aUMOJEHCTBUS OTAENSIOT 0Opa3oBaBIUMIICA paTMOAKTHUBHBIA
KOMIUIEKC aHTUTeH — aHTHUTENO U ONpENeNsIIOT €ro paguoaKTHBHOCTh
MO CYETYHKY HMMIYJICOB: KOJIMYECTBO MEYEHOro AHTUIEHA, CBSI3aB-
HIerocss ¢ aHTUTeNaMHd, OOpPaTHO NPONMOPUUOHAILHO KOJHYECTBY
Hckomoro aHrureHa. llIupokoe pacnpocTpaHeHHe MOJYYHIM TaK Ha-
3bIBaeMble MpPSIMOH M HENpPsIMOM BapHUaHTBI TBEpHOGA3HOIo paguo-
HMMYHOJIOTHYECKOTO ME€TOJa, NMpH KOTOPBIX HMCIOJIL3YIOT MOJMCTH-
poJioBbI€ IUTAILKUA C afcopOUMpOBAHHBIMM AHTHIEHAMU WIM aHTHUTE-
JaMd. MeTon MpUMEHSIIOT IUIA BBISIBIEHHS aHTUT€HOB MUKPOOPTaHU3-
MOB, OIIpeAe/ieHUs] TOPMOHOB, (HEepMEHTOB, JIEKAPCTBEHHDIX BELLECTB
H MMMYHOIJIOOYJIMHOB.

HUMMYyHOOJIOTTHHI — oOnpelejieHHe AHTHUI€HOB MJIM AHTUTEI
C TIOMOILBIO M3BECTHBIX ChIBOPOTOK WJIM aHTHUreHoB. MeTox oCHOBaH
Ha BbIIEJIEHUM AHTHIeHa C MOMOLLBIO 3JeKTpodope3a B MOJTHUAKPUI-
aMULKHOM rejie, MOCJENYIOLIEM IepeHOCe BBIIEJIEHHOro aHTHUrEHAa U3
rejsi Ha aKTUBMPOBAHHYIO OyMary WJIM HUTpOUE/IoNo3y (6aor-nsr-
HO) Y BBISIBIEHWH Ha MOLIOXKKE HMCKOMOro aHTUIeHa C ITOMOLLBIO
HU®DA. Ucnonp3yercsd Kak DTUArHOCTHYECKHH METON.

9.17. UMmMyHOGUHONOrMyeckue MeaULIMHCKUE npenaparbl

HWMMYyHOGHONOTHYECKHUMHM HA3bIBAIOT IIPENapaThl, KOTOpbIE OKa3bIBalOT
BIUSHUE Ha MMMYHHYIO CHCTEMY, AE€HCTBYIOT yepe3 UMMYHHYIO CH-
cTeMy WU TPUHLUUN AEHCTBUS KOTOPbIX OCHOBAH Ha MMMYHOJIOTH-
yeckuX peakuusix. Braromapsi 3TiM cBoficTBAM MMMYHOOGHOJIOrMYEC-
KHe TpenapaTbl MPUMEHSIOT il NpOoPWIAKTUKM, JIEYEHUS M Juar-
HOCTUKU UH(EKLMOHHBIX H TeX HeMH(pEKLHOHHbIX GonesHeit, B re-
HEe3€ KOTOPbIX UIPAET posib UMMYHHAs CHUCTEMA.

B rpynmny MMMYHOOHOJIOTHYECKHUX MPENapaToB BXOAAT pa3iUyYHbIE
Mo NPHUPOAE, NMPOUCXOXIEHHIO, CIIOCOOy MOJIy4yeHHs1 U NMPUMEHEHUs
Mpenaparbl, KOTOpble MOXHO TMOAPAa3JeIUTh Ha CJEAYyIOLHe [PYNIIbL:

A BaKuMHBI M Opyrue npodwiakTHYeCKUe U JieueOHbIE Mperaparsl,
NIPUMOTOBJIEHHBIE U3 XWBBIX MUKPOOPraHU3MOB WJIH MHMKpPOOHBIX
NPOAYKTOB (AHATOKCHHBI, (hark, IyOHMOTHKH);

HMMYHHbBIE CBIBOPOTOYHbBIEC NMpEnaparhl,

MMMYHOMOJIYJISITOPHI;

OHUArHOCTHYECKHUE Mpernaparbl, B TOM YUCIE aAJIEPpICHbBI.

> > >
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HMMyHOOHOIOTHYECKUE TiperiapaThl PUMEHSIOT U1 aKTUBALIUH,
TONABNEHUS WIM HOPMAIU3ALMU AeSTTEIbBHOCTY UMMYHHOMN CHCTEMBI.

BospeiicTBe MMMYHOOHOJIOTMYECKUX TMPENMAapaToB HA MMMYyHHYIO
CHCTEMY MOXET ObITh AKTUBHBIM M NMACCUBHBIM, CIIEHUPUYECKUM U
HecrieMpHIeCKUM. AKTHBHBIM BO3IEHCTBUEM Ha3bIBAIOT HEMOCpEN-
CTBEHHYIO aKTHUBAlLIMI0 MMMYHHOW CHCTEMbl OpraHMU3Ma [perapaToM
(HanpuMep, MpH BaKUMHALKMM); MacCCUBHBIM — BBEIEHHE Mperna-
PaToB, CTMOcOBCTBYIOIIMX AEATEILHOCTH UMMYHHON CHCTeMBI (BBele-
HUE UMMYHOIIOOYJIMHOB, HMMYHOMOAYJIsATOpoB). eiicTBue npenapa-
TOB MOXeET 6bITh crie {MPUYECKUM, ec/IM OHO HAMpapjIeHo Ha 3a-
LIMTY OT KOHKPETHOro aHTUIeHa (HanpuMep, BaKLIMHA TMPOTUB KOK-
JIOINA, IPUIMMNAa; UMMyHHas ChIBOPOTKAa TMPOTHB CTOJNOHSIKA U T. I.),
U HecneUUMPUUYECKHUM, €CAIH OHO CBOAUTCS K aKTUBALIMM MUMMYH-
HOI CHCTeMbl, TOBBILLIEHHUIO €€ CIIOCOOHOCTU K BBITOAHEHUIO 3all[UT-
HbIX (QYHKUHMHA (HallpUuMep, UMMYHOMOAYJISATOPBI, aKTUBUpYIOILHE da-
FOMMTO3 WM Mpojudepalinio UMMYHOKOMITETEHTHBIX KIIETOK).

AKTHBAUMIO WM HOPMAIU3ALUIO AeSTebHOCTY MMMYHHOM cHcTe-
MBI C MTOMOLLBI0 UMMYHOOHOJIOTHYECKHX TIPENapaToB MPUMEHSIOT TIpU
MEPBUYHBIX ¥ BTOPMYHBIX UMMYHOAeDULMUTaAX, IS CO3TAHHS HEBOCII-
PUUMYHMBOCTH K MH(EKHHOHHBIM 60/e3HAM, MOAABIECHHSI pocTa OIy-
XOJIEBbIX KJIETOK, JIEYEHUs AJLIEpru4ecKUX, ayTOMMMYHHbIX OoNe3Hei.

IonaBieHue NeATENHPHOCTH UMMYHHON CUCTEMBI C MTOMOLUBIO UM-
MYHOOHONIOrMYECKUX TpenapaTtoB MPUMEHSIOT P TPaHCIUIAHTaLUU
OpraHoB M TKaHei, B HEKOTOPHIX CJIy4asiX MPU ayTOMMMYHHBIX M aJi-
Jieprudeckux OosesHsIX.

HWMMyHHas cucTeMa crienv¢uyecKd M HecrelrpHYecKd pearu-
pYeT Ha AeiicTBMe MATOreHHOro areHTa, MOCTYMAaloWEro B OpraHU3M
M3BHE WIM obpasylollerocsi B OpraHu3Me B pe3y/ibTaTe GosesHel U
HEKOTOpbIX (PYHKLIMOHATbHBIX HapyUIeHWid. DTH OTBETHbIE peaKLUU
WMMYHHOM CHCTEMBl HOCAT TYMOP&JIBHbIA M KJIETOYHBIA XapakTep,
OHU MOTYT BBIABIATHECS C MOMOUIBIO crieU(PUIECKHX TECTOB U UM-
MYHHBIX peakuwuii (cM. raBy 9). Ha ocHoBe aTHX peakuuii mocrpoe-
HO OOJIBLIMHCTBO AUArHOCTHYECKHMX TperapaToB.

9.17.1. BakyuHsbi

BakiHaMy Ha3bIBAIOT MMMYHOOHOJIOTMYECKHeE Tpernaparsl, NMpeaHas-
HaYeHHble IS CO3NaHMA AKTUBHOrO creuudpuyecKoro MMMYHHUTETA.
TTpUMEHSAIOT X [AaBHBIM o6pasoM st MpodUAAaKTUKHA, HO MHOIAA
UCTIONB3YIOT Ui JiedeHUss WH(PEKLMOHHBIX GosnesHeit. JeiicTByromym
HAa4YaJloM BakKIMHBI fABIAETCS crneuudpuyecKuii aHTUreH. B kayectse
aHTHIreHa MCIOJIB3YIOT:

® XUBble WIH WHAKTUBMPOBAHHBIE MHUKPOOpPraHHU3MbI (DakTepHHu,

BUPYCBI);
® BhIICJCHHBIE U3 MHKPOOPraHM3MOB crielMduyeckue, TaK Hasbl-
BaeMble NPOTEKTUBHBIE, AHTUIEHBI;
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® o6pa3syeMble MUKPOOPraHM3MaMH aHTUFeHHbIE BelIeCcTBa (BTOPHY-
Hble MeTaboJUTHI), UTPAIOLLUE POJIb B riaToreHe3e GoJIE3HU (TOK-
CHHBI);

® XMMHWYECKU CHHTE3UPOBAHHBLIE AHTUFEHbI, aHANOIMYHBIE IPUPOX-
HBIM;

® aHTUrEHBbI, MOJYYEHHbIE C MOMOILIBI0 METOLAa IeHETHYECKON HH-
XEHEPHUH.

Ha ocHoBe ogHOro M3 3THX aHTHrEHOB KOHCTPYMDYIOT BAaKLMHY,
KOTOpasi MOXeT B 3aBUCUMOCTH OT MPUPOAbI AHTUFEHA U (POPMEI
nperapara BKJII0OYAaTh KOHCEPBAHT, CTAOWUIM3AaTOp M aKTUBaTop (AIh-
10BaHT). B kayecTBe KOHCEPBaHTOB NMpuMeHsoT MepTonar (1:10 000),
asun Harpus, ¢popmanpaerdn (0,1—0,3 %) ¢ neablo noxabaeHUs Mo-
CTOpOoHHE# MHUKpodIOphl B Mporecce XxpaHeHus: rpernapara. Crabu-
Ji3atop n06aBIsIOT IS MpefoXpaHEHUs] OT paspylUeHUs JIaGUIbHbIX
aHTUreHoB. HanpuMep, K XUBbIM BakUMHAM A0OOABJISIOT Caxapo3o-
XeJIATUHOBBIA arap WM YenoBeuyecKuil anbOyMUH. J[s MOBBILLIEHUS
oddexra neiicTBUS aHTMIreHa K BaKUMHE WHOrAa NoOAaBISIOT Hecre-
HUPUIECKUit CTUMYSTOP-aIbIOBAHT, aKTUBUPYIOIUMIA HMMYHHYIO CH-
creMy. B kayecTBe agqbIOBAHTOB MCIIOJIb3YIOT MUHEpPAIbHBIE KOJUIOH-
mbl (Al(OH),, AIPO,), nonuMepHble BewiecTBa (JIMITOMOIMCAXAPHbI,
NoJucaxapuabl, CAHTeTUYeCKHe Moaumepbl). OHM HU3MEHSIOT (PU3UKO-
XUMHUYECKOE COCTOSIHME AHTUFEHAa, CO3MalOT IEeo aHTHUreHa Ha Mec-

KuBbie BaKUHHbI

® aTTeHYHMpPOBAHHbLIE,
® [OUBEpPreHTHEIE,
® BeKTOpHble peKOMOMHAHTHBIE.

Hexusble BaKHHHBI:

® MOJIEKYJISIpHbBIE:
MoJy4eHHbIe MyTeM OHMOCHHTE3a,
MOJIYYEHHbIEe ITyTEM XUMHUYECKOro CHUHTE3a,
MOJIyYEHHbIE METONOM FEHETHYECKON HWHXEHEepHH;
® KOPITYCKYJISIDHEBIE:
LeJIbHOKJIETOYHbIE, UEeIbHOBUPUOHHBIE,;
CyOKJIeTOYHbIE, CYOBHUpUOHHbBIE;
CUHTETHYECKHE, MOJYCUHTETUYECKHE.

AccouMHpoBaHHbIE BAKUWHBI

R
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Te BBefeHHs. BakuuHel ¢ agblOBaHTAMU HA3BIBAIOT afbIOBAHTHEIMU,
COpPOUPOBAHHBIMM, aICcOpOMPOBAHHBIMU WIH NEMOHUPOBAHHBIMU BaK-
LUHAMH.

B 3aBMcUMOCTH OT npuponbl, GU3NYEecKOro COCTOSHHUA B [perna-
pare U crocoba MoJy4YeHUs] aHTUreHa BAaKLMHBI AeNIATCA Ha XHUBHIE
U HeXHBBIE, WIM WHAKTUBHPOBAHHBLIE.

9.17.1.1. XKueblie eaKkyuHbI

XuBrle aTTeHYMpPOBAHHBIE BaKUUHB KOHCTPYMPYIOTCS Ha
OCHOBE OC/IA0NEHHBIX LITAMMOB MUKPOOPraHU3MOB, TTOTEPSIBLIMX BH-
PYJICHTHOCTb, HO COXPAHMBIIMX aHTUreHHBle cBoicTBa. Takue LITaM-
MBI MMOJYYaIOT MEeTONAMU CeJleKIHHA WIM FEeHETUYECKOH HHXEHEPHUH.
HHorna Mcmonb3ylorT IITAMMBI GIM3KOPOACTBEHHBIX B AHTUTEHHOM OT-
HOLLIECHNUHU, HeGONe3HEeTBOPHBIX ISl YeloBeKa MUKPOOPraHU3MOB (M-
BEpPreHTHBIE IITAMMEI), U3 KOTOPHIX MOJYYEHBI JUBEPreHTHEIE
BaKUMHBI. Hanmpumep, 1 NpuMBMBKK MPOTHB OCMEBI UCMOJIB3YIOT
BUpYC OCIbI KOpPoB. JKHBble BaKUMHEI MPH BBEIEHUH B OPraHU3M [pH-
XUBJISIIOTCS, PA3MHOXAIOTCSI, BBI3BIBAIOT TeHepaTU30BaHHLIN BaKIIM-
HaJBHBIA Mpollecc U (HOPMUPOBaHUE CleUU(PUIECKOIO UMMYHUTETA
K MaTOreHHOMYy MHKpPOOPraHu3My, M3 KOTOPOro MOJyYeH aTTeHyH-
POBAHHEBIA IITAMM.

ITonyyaioT XHBbIe BaKUUHBI MyTeM BHIpAIWBAHHs aTTeHYHPOBaH-
HBIX HITAMMOB Ha MUTATENBHEIX Cpefax, ONTUMAJIBHBIX I JaHHOTO
MHKpOOpraHusMa. bakrepuajibHble INTAMMEI KyJIbTHUBUPYIOT WIA B
cdepMeHTepaX Ha XHAKUX MUATATENBHBIX CPEfaX, WIM Ha TBEPHBIX MH-
TaTeJIbHBIX Cpefax; BUPYCHbIE IUTAMMBI KYJIBTHBUPYIOT B KYPHHBIX 3M-
OpHoHax, MepPBUYHO-TPUINCHHUIUPOBAHHEIX, MEPEBUBAEMBIX KYJIETY-
pax kaerok. Ilpouecc BexyT B acenTUYeckux yciosusx. buomaccy ar-
TEHYMPOBAHHOIO IIITAMMa MONBEPraloT KOHLUEHTPUPOBAHHUIO, BHICYIIH-
BaHHIO CO CTAaOMIM3UpYIOLUEH cpenoif, 3aTeM ee CTaHIapTHU3UPYIOT
MO YKUCIy MHMKPOOPraHM3MOB M (acyloT B aMmmysisl WIH (PIaKOHBI.
KoHcepBaHT K XHBOI BakuuHe He nobapisiior. OGBIMHO OAHA MpHU-
BMBOYHAsl 032 BaKUUHBI cocTaBisieT 10°—10° XXuBBIX MMKpOOpraHm3-
MoB. CpoK rogHOCTH BakKUMHBI orpaHu4yeH 1—2 romaMu, BaKUWHA
MOJKHA XpaHUTBCS W TPAHCIMOPTUPOBATHCSA MpPH MOHMXKEHHON TEM-
nepatype (ot 4 mo 8 °C).

XKupble BakKUMHBI MPUMEHSIOT, KaK MpaBWJIO, OXHOKPATHO;
BBOAAT MX [MOZKOXHO, HAKOXHO WJIM BHYTPUMBIUIEYHO, a He-
KOTOpHIE  BaKUMHB — MEPOPATHHO (MOMUOMMUENUT) W UHIas-
LIMOHHO.

KviBble BakUMHEBI COCTaBASIIOT NPUMEPHO MOJOBUHY BCEX MpHUMe-
HseMBIX B IpakTHKe BakUMH. HauGonee BaxHbie M1 UMMYHOIPO-
bunakTHKN XHBBIE BaKIMHBI MpUBENEHBI HUXE.

BakTepuanbHble XMBble BakKuuHbI: TyOepKyiesHas (M3 IUTaMMa
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BLUX, nonyyenHoro A. Kanemerrom u K. epeHoM); yyMHas (u3
wrraMMma EV, nonyuensoro I'. XKupapom u XK. PoGukom); Tymspemuii-
Had (u3 wramma Nel$, nomydenHoro b. 1. Bnap6eprom u H. A. Taii-
CKMM); cubupessBeHHad (M3 wramMma CTH-1, mojyyeHHoro
H. H. I'nus6yprom, JI. A. TamapussiM U P. A. CanteikoBbiM); GpyLie-
JesHas (u3 wramMMma 19-BA, nonyyensoro IT. A. BepumnoBsoit); npo-
TUB Ky-nuxopagku (U3 mrammMa M-44, noaydeHHoro B. A. I'enur u
I1. ®. 3nponosckuM).

BupycHbie XHBbie BAKUMHBI: OCIIEHHasl (Ha OCHOBE BMpPYCa OCIIbI
KOpoB); kopeBasi (M3 wramMMa JI-16 u 1wTaMMa DIMOHCTOH, MONy-
4eHHbIX A. A. CmoponuHuesbiM U M. I1. YyMakoBbIM); TOJTMOMHETHT-
Hast (M3 wramMMoB A. CabuHa TUmoB 1, 2, 3); NMpOTHB XeNTON JIK-
xopagku (u3 wramMMa 17D); rpunnosHas (43 1aGOpaTOPHBIX LUTAM-
MOB, nonyyeHHbix B. M. XKnaHOBbIM u [p.); NPOTHB BEHECY3JIbCKOro
sHuedanomuenura sowaged (u3 wramma 230, moaydeHHOro
B. A. AuppeeBoiM U A. A. BopobbeBbIM); MapoTUTHasA (U3 IUTAMMOB,
nonyyeHHbIX A. A. CmopoauHuessiM u H. C. Kisuko).

CyLiecTBYIOT WIM pa3pabaThiBalOTCA XUBble BaKLIMHBI IS IPO-
(WIaKTUKKM APYrdX BUPYCHbIX M GaKTepHaIbHbIX MHOEKLUM (ageHOo-
BUpYCHasi, NMPOTUB KPAaCHYXH, JieruoHesie3a U Ap.). K XuBbIM Bak-
LUHAM OTHOCSTCSI TaK Ha3blBaeMble BEKTOpPHbIe PEKOMOWHAH-
THble BaKLMUHBI, KOTOpbie MOJY4YalOT METONOM TreHETUYECKOM
UHXeHepuU. BeKTopHbIE BaKI[MHHbIE IITAMMBI KOHCTPYMpPYIOT, BCTpa-
uBasi B reHoM (JHK) BakuuHHOro LITaMMma BHUpyca WM OGakTepuii
reH YyXepoJHOro aHTUreHa. B pesyabTaTe 3TOro BEKTOPHBINH BaKL(UH-
HBIl 1UTAMM I10C/IE UMMYHHW3aLIMM BBI3bIBAET UMMYHUTET HE TOJBKO
K BakUMHHOMY LUTAMMY-PEUHUITMEHTY, HO MU K HOBOMY YyX€pOIHO-
MY aHTHTeHY. YXe MoJiyueHbl peKOMOWHaHTHbIE IUTAMMbI BHpPYca
OCIIEHHOI{ BaKLMHBI C BCTPOEHHBIM aHTMreHoM HBs BHpyca rema-
Tuta B. Takasg BeKTOpHas BaKUHHA MOXET CO34aBaTb MMMYHMUTET
MIPOTUB oclbl M rematura B omHoBpemeHHo. M3yyaeTcst Takxe Bek-
TOpHAasi BaKLIMHA HAa OCHOBE BHpPYCa OCIMOBAaKUMWHLI MU aHTUIeHA BH-
pyca GelieHcTBa, KieleBoro aHuedanura.

9.17.1.2. Hexuebie (UHaKmueupogaHHbIE€) 8aKUUHbI

K TakuM BaKLMHAM OTHOCATCS KOPIYCKYJISSpHbIE OGaKTEepUATbHBIE M
BHUpYCHbIE BaKLIMHBI, KOPMYCKYJISIpHble CYOKJIETOYHbIE U CYObeqMHMY-
Hble BaKLIMHBI, & TaKXe MOJIEKYJISAPHbIC BaKLIMHBI.
KopnyckynsgpHble BaKLMHBI TPESCTABISAIOT COOO MHAKTU-
BUpOBaHHble (U3MYeCKUMHU (TeMIepatypa, Y®-1y4u, MOHU3UPYIO-
Hiee M3Ny4yeHue) Wi XuMuyeckumu (dopmanuH, ¢eHon, B-mpomnuo-
JIAKTOH) CMOCO6aMHU KyJBTYPhl MATOTEHHBIX MM BAaKLMHHBIX IUTAM-
MoB 6akTepuil ¥ BUPYycOB. MHAaKTUBALIMIO MPOBOIAT B ONTHMAJIbHOM
pexuMe (MHAKTUBUDYIOILas 1033, TEMIIEpaTypa, KOHLEHTPALMS MHK-
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POOPraHU3MOB), YTOObI COXPAHHUTb AHTUIEHHBIE CBOMCTBA MHKpPOOp-
raHU3MOB, HO JIMIUUTb UX XU3HecrocobHocTH. KoprnyckynapHsle Bak-
LIMHbBI, TOJYYEHHbIe M3 LEIbHBIX OaKTepHii, HA3BIBAIOT LEJNIbHO -
KJIE€TOYHBIMHU, a U3 HEpaspyuleHHbIX BUPHOHOB — IL[E€JbHOBH -
PUOHHBIMHU.

W HaKTUBMpPOBaHHbIE BaKI[MHbI FOTOBAT B ACENTUYECKUX YCIOBUSX
Ha OCHOBE YHUCTHIX KYJIbTYp MHUKPOOPTraHM3MoB. K roTtoBbIM, IO3M-
POBAaHHBIM (MO KOHLIEHTPAUUH MUKPOOPraHM3MOB) BaKLIMHAM 106aB-
JIIOT KOHCEpBAHT. BakuuHbl MOryT GbITh B XHUAKOM (CYCIIEH3UM) WIK
cyxoM Buie. BakuuHauuio BeImonHsloT 2—3 pasa, BBOAS Mpenapar
MTOAKOXHO, BHYTPUMBILLIEYHO, a3p030JbHO, MHOrAA nepopaibHo. Kop-
NMYCKYJISipHbIE BAaKLMHbBI MPUMEHSIOT IS NPOGUAAKTHKHA KOKJIOILA,
rpunmna, renatura A, repneca, KielleBoro 3sHiedanura.

K koprnyckyasipHbIM Baki[HHAM OTHOCSIT TaKX€ CYOKJIeTOYHbIe
M CyGBUPDMOHHBIE BAKLUMHBI, B KOTOPbIX B KaYeCTBE AEiCTBY-
IOLLEro HAYaja MCMOJB3YIOT AHTUIEHHbIE KOMILJIEKCHI, BHIAEIEHHbIE
U3 Gakrepuif MM BUPYCOB Mocje UX paspylueHust. IIpurorosiaeHue
CYyOKJIETOYHBIX U CYyOBUPUOHHBIX BAKIMH CJIOXHEE, YEM LIEJIbHOKIIE-
TOYHBIX U LIEIbHOBUPDUOHHBIX, ONHAKO TaKue€ BaKLMHBI COXEPXKAT
MeHblLlIE OaTaCTHBIX KOMNOHEHTOB MHUKPOOPraHU3MOB.

Panblue cyGxieToyHble ¥ CyGBUPHUOHHBIE BaKI[MHbBI Ha3bIBaJH XU -
MUYECKHUMHU , NTOCKOJIBKY NMPUMEHSIA XHMHYECKHE METOIbI NP BbI-
IEJIEHUM AHTMMEeHOB, M3 KOTOPbIX MOTOBWIM BaKLMHY. OQHaKo 3ToT
TepMUH Ooyiee NMPUMEHUM K BAaKLIMHAM, TTOJIYYEHHBIM METONOM XHU-
MHUYECKOTro CMHTE3a.

B HacTosiliee BpeMsi MCITONb3YIOT CyOKJIETOUHblE WHAKTHUBUPOBAH-
Hble BaKUMHBI MpoTUB OplolHoro TMda (Ha ocHose O-, H- u Vi-
AHTUIEHOB), HIM3EHTEpUM, rpumnmna (Ha OCHOBE HelpaMUHMUIA3BI
Y reMarrjJioTMHUHA), CHOUPCKO sI3BbI (HA OCHOBE KalCYJbHOIO aH-
TUreHa) ¥ gp. Takuhe BaKuMHBI, KaK NPaBUIO, NMPUMEHSIOT C HO-
6aBieHHEeM aIbIOBAHTOB.

MonekynsspHubie BakinuHbl. K HUM oTHocaT cneuuduyeckue
aHTHUTeHBI B MOJIEKYJISIpDHOM ¢opMe, IMOJydEHHbIE METORAMU OHOJNO-
rMYeCKoro, XMMHYECKOT0 CHHTE3a, MeHEeTHYecKoi MHXeHepuu. [1puH-
LIMN MeTofa OMOCHHTE3a COCTOMT B BBIIEJNIEHHM W3 MUKPOOPraHu3-
MOB WJIM KYJIbTYpPaNbHOM XHIKOCTU NMPOTEKTUBHOTO aHTUIEHAa B MO-
JnekynsapHoit ¢opme. HanpuMep, MCTHHHBIE TOKCUHBI (IUdTEpHIAHBII,
CTOJIOHSYHbBII, OOTYJIMHOBbBINH) BBIAESIOTCS KJIETKAMH IPH MX poOC-
Te. MONeKyabl TOKCHMHA TIpH 00e3BpeXXUBaHUU POPMATMHOM IIpeBpa-
LIAIOTCSI B MOJIEKYJIbI aHATOKCHHOB, COXpaHAwIue crenududec-
KHE aHTUIEHHBIE CBOMCTBA, HO TEpSIIOLLME TOKCHYHOCTb. CepoBaresb-
HO, aHATOKCUHBI SBISIIOTCS TUITMYHBIMUA TIPENCTABUTEISIMU MOJIEKY-
JIAPHBIX BaKUUH. AHATOKCHHBI (CTONOHAYHBIA, AUTEpUIiHBIH, GOTY-
JIMHOBBIA, CTAQUIOKOKKOBBIH, MPOTHUB T'a30BOi raHIPeHBI) MOJy4Ya-
IOT TMYTeM BBIPAIIMBAHUS DIYOMHHBIM CIIOCOOOM B ¢hepMeHTaTopax
Bo3bynureneit cTonbHsKa, nuUdTepUHd, GOTYNMM3Ma U IPYruX MHKpO-
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OpraHW3MOB, B pe3yJibTaTe Yero B KyJbTYpPalbHOM XHIKOCTH HAaKarl-
JIMBAIOTCS TOKCHHBI. Ilociie oToeNeHUs] MUKPOOHBIX KIETOK Cerapu-
POBaHHEM KYJIbTYpPAJIbHYIO XHULKOCTh (TOKCHUH) 00e3BpexuBaioT ¢op-
MaiHoM B KoHueHtpauuu 0,3—0,4 % npu 37 °C B TeyeHne 3—4 Hep.
OG6e3BpeXeHHbIIf TOKCUH — aHATOKCHH, MOTEPSBILIMI TOKCHYHOCTb,
HO COXPAHUBIUMI AHTUI€HHOCTb, MOIBEPralOT OYHUCTKE U KOHIIEHT-
pUPOBaHUIO, cTaHgapTH3alMd U ¢acoBke. K ouMIleHHBIM aHATOKCHU-
HaM [00AaB/ISIOT KOHCEPBAHT M albIOBAHT. TakWe aHAaTOKCHMHBI Ha3bl-
BalOT OYUILEHHBIMU COpPOMPOBAHHBIMHU. J103UPYIOT aHATOKCHH B aH-
tureHHbiX eauHUuax (EC — emununa ceaseiBanus, JIP — ¢raokky-
JISLIMOHHAS eqMHUIIA). [IpUMEHSIOT aHATOKCHHBI MOIKOXHO, BHYTPHU-
MBIILIEYHO; CXeMa MMMYHHU3ALMU COCTOUT M3 2—3 NMPHUBUBOK C IOC-
JIENYIOIUMH PEeBaKLIMHALIUSIMHU.

BoigesieHHe NpPOTEKTHMBHBIX AHTUIEHOB B MOJIEKYJISpHO dopme
U3 CaMUX MHKPOOPraHU3MOB — 337]a4a JOBOJbHO CIOXHASl, [TO3TOMY
MIPUTOTOBJIEHUE MOJIEKYJISAPHBIX BAKIIUH 3TUM CMOCOOOM HeE BBILLIO
3a paMKM 3KcrepuMeHTa. Bojiee mpoayKTHBHBIM OKasajics MeToJ re-
HETUYECKON MHXEHEPUM, C NMOMOILBIO KOTOPOro MOJYYEHbI PEKOM-
OMHAHTHBIC LUTAMMBI, MPOLYLIMpYIOLLIME aHTUreHbl 6akTepuil U BU-
pycoB B MoJiekynspHoit ¢opMe. Ha ocHoBe Takux aHTUIEHOB MOX-
HO co31aBaTh BakUWHH. Tak, yxe paspaboraHa U BblllycKaeTcs IMpo-
MBILJIEHHOCTBIO MOJIEKYJISIpHAs BaKIMHA, COIEep:Kaillass aHTUIEHbI
BUpyca rematura B, npomyuupyembie peKOMOMHAHTHBIMU KIIETKA-
mu gpoxxeit. CosnaHa MojsiekyiaspHas BakuuHa nporuB BUY wus
aHTUTE€HOB BMpYCA, MPOAYLUUPYEMbIX PEKOMOMHAHTHBIMHU IUTaMMa-
mu E. coli.

XVMHYECKUN CHUHTE3 MOJIEKYISPHBIX aHTUIE€HOB MOKA LIMPOKO HE
[IpUMeEHAETCA U3-3a CBOeil CloXHOCTU. OXHAKO yXe IOJY4YEHbI Me-
TOOOM XHMHUYECKOIO CHHTE3a HEKOTOpbi€ HHU3KOMOJIEKY/ISIDHbIE aH-
tureHsl [[Terpos P. B., UBanoB B. T. u coaBT. 1 Ap.]. D10 Hampasje-
HMe, OGe3yciioBHO, OyneT pasBMUBaTbCA.

9.17.1.3. CuHmemuyeckue U rofycuHmemu4yecKue
8aKUUHBbI

C uenbio MOBBILEHUS 3PPEKTUBHOCTH BAKUMH M CHIXEHHS 1moboy-
HOro AeWCTBMS 3a cyeT OANNACTHBIX BELUECTB B HACToALLEEe BpeMs
pelaeTcs NpobieMa KOHCTpYHPOBAHUSL UCKYCCTBEHHbIX BakLMH. Oc-
HOBHBIMHM KOMITOHEHTAMU TAaKUX BAKLIMH SBJISIOTCS AHTUIEH WM €ro
NETEpMHHAHTAa B MOJIEKY/APHOM BHIE, IMOJMUMEPHBIH BBICOKOMOJIE-
KYASIDHBIA HOCHUTEJb I MPUAAHUS MAKpPOMOJIEKYJSIPHOCTH aHTHre-
Hy M agblOBaHT, Hecrneuugpuyeckd MOBLIIAIOIMA aKTUBHOCTh aH-
TUIEHA.

B KxauecTBe HOCHUTENS UCIOJBL3YIOT MONUINEKTPOIUTEI (BUHWINHUP-
POJIMIOH, AEKCTPAaH), C KOTOPbIMU CLIMBAETCS AHTHUIEH.
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9.17.1.4. AccoyuuposaHHbie 8aKUuHbl

Il ogHOBpEMEHHON WMMYHM3allMM TIPOTUB psfia MHGEKUMil MpH-
MEHSIOT HOJWBAJEHTHBIE, WM ACCOLMUPOBAHHBIE, BAaKUUHBI. OHU
MOTYT BKJIIOYAaTh KaK ONHOPOXHBIE aHTUIeHbl (HANPUMEDP, AaHATOKCHU-
HBI), TAK M AHTUreHbl PA3JIUYHON MpUpPOAbl (KOPITyCKYJISIpHbIE M
MOJIEKYJISIpHBIE, XWBBIE U YOUTBIE).

IMpruMepoM accolMMpOBaHHOM BAaKLMHBI MIEPBOTO THUIA MOXET CIy-
XWTh CEKCTAaaHATOKCHH MPOTUB CTOJOHSIKA, Ta30BoM raHrpeHsl u 6o-
Tyauama, Broporo turna — AKJIC-BakiiMHa, B KOTOpPYIO BXOHSIT CTOJI-
OHAYHBINA, AUTEpUHHBIH AHATOKCUHBI U KOKJIIOIUHAST KOPITYCKYJISIp-
Has BaKUMHA. B uByl0 MOJIMBATEHTHYIO acCOLMHPOBAHHYIO MTOJTMOMH-
€NMUTHYIO BaKI[MHY BXOIST XWBBble BaKILMHHbIE IITAMMBbI BHpyca Mo-
muomuenurta I, 11, III Tumnos.

B accouuupoBaHHbIE BaKLMHBI BKJIIOYAIOTCS aHTHTEHBI B JO3MPOB-
Kax, He CO3XAIOILMX B3aMMHOI KOHKYPEHIUM, YTOOBI MMMYHHTET
dopMUpoBaiICT KO BCeM BXOHSIIMM B BaKLUMHY aHTUTEHAaM.

9.17.1.5. Maccossie criocobbi sakyuHayuu

BakuuHbl BBOAST HAKOXHBIM, YPECKOXHBIM (MOAKOXHO M BHYTPH-
MBIILIEYHO), MHTpaHa3ajibHBIM (Yepe3 Hoc), MepopaJibHHIM (Uepe3
poOT), MHTATALUMOHHBEIM (Yepe3 jerkue) myTamu. Criocod BBemeHMS
BakKLIMHBI 0OYCJIOB/IEH XapaKTepoM MperapaTa ¥ BaKIHHAIBHOTO IMpoO-
necca. HaxoXHeIil, MHTpaHA3ANBHBIN, MepopanbHblil criocobsl Oosnee
HaIEXHBI U XUBBIX BakUMH. CopOMpOBaHHBIE BaKIIMHBI MOXHO BBO-
OUTh TOJIBKO YpecKOXHBIMM Meropamu. OnHako Jo0oit Meron HOJ-
XeH obecrieYnBaTh peaan3alui0 HMMYHOTEHHBIX CBOWMCTB BaKUMHBI U
HE BBI3bIBATh Ype3MepHBIX MOCTBAKLIMHAIBHBIX peaKLUi.

Bosibllloe 3HaYeHUEe MMEIOT MpPOU3BOAUTEIBHOCTL U 3KOHOMMHY-
HOCTh criocoba BBegeHMS Mpernapara. 9To mnpuobperaeT ocobyio
BaXHOCTh B ciyyae HeoOXoZMMOCTM OBICTPOro oxBara TMpUBHUBKA-
MM GOJIBIIMX Macc JII0Aeil B KOpOTKOE BpeMsl, Hanpumep B TEpU-
of snunemuii. IlpuMeHeHe ckapubUKALMOHHOIO WM LUMPULEBOro
criocoba BBEJEHMSI B 3TMX CUTyaUMsIX TpeOyeT NJIUTENbHOTO Bpe-
MEHU M OFPOMHOIO YMcjia MeAMIIMHCKOro rnepcoHata. IloatoMy pas-
paboTaHbl MAaccOBBIE CIOCOOBI MMMYHM3allMU, K KOTOPHIM OTHO-
CAT 6e3bIrOJIbHYI0 MHBEKIIUIO, MEPOPANbHBI U a3pO30JbHBIN (MH-
TISILIMOHHBII) cMOco6bl. DTH CNOCOOBI MO3BOJSIOT Opurage U3 1—
2 yesioBek npuBUTh oKojio 1000 u Gosee yenosek B yac. [l
6e3bIrOJIBHOM MHBEKLUMHM MNPUMEHSIOT aBTOMAaThl MUCTOJIETHOTIO
THMAa, B KOTOPBIX CTPYS XMAKOCTM (BaKLMHBI) Mox OOJbIUIHM
JHaBjleHUEM IMPOHUKAET Yepe3 KOXy Ha 3aJaHHYI0 TIIyOMHY (BHYT-
PUKOXHO, NMONKOXHO, BHYTPUMBILIEYHO). [IJi1 nepopalbHOil U MH-
FaJISLMOHHOA WMMYHHU3ALMKU HCIONB3YIOT ClElUa]bHO CKOHCTpY-
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HpOBaHHbIe BaKUMHBI (TabneTKH, KOHGEThI-Apaxe, XUIAKHE H CY-
XHe Mpernaparsl).

IMepopaibHble BaKUMHBI HauboJiee YIOBIETBOPSIOT TpeOGOBaHUSIM,
MpeabABISIEMBIM K MAcCOBBIM MeTOZaM BaKLMHALIMM, OHU MeHee pe-
aKTOTeHHBI M WCKJIOYAIOT Mepefavyy <«IIMpUIEeBbIX» WHOeKUUH —
BHY (CITUIO), supycHbix renaturos B u C, cuduinca, mansipuu.
IIIupoko NMPUMEHSIOT MEPOPATBHYIO MOJHOMMEIUTHYIO BaKLIMHY;
pa3paGoTaHbl TakXe MepopajbHble TabJieTHPOBAHHEBIE XWBbIE BaK-
LIMHBI MIPOTUB YyMbl, oclibl U Apyrux HHpekuuit (A. A. BopoObes
¥ Ip.).

9.17.1.6. 3hgpekmusHoCMb 8aKUUH

HMMMYyHU3MpPYIOLLYIO CIIOCOGHOCTD BakKIIMH TMPOBEPSIIOT B 3KCIEPUMEH~
Te Ha XWBOTHBIX M SMuAeMuyeckoM orbiTe. B repBoMm ciyyae ee
BhIpaxaloT KoagdpuuuenroM samutbl (K3), Bo BropomM — HHAEK-
coM a¢dektuHoctn (UD). Kak K3, tak u MO npencrasasior co-
60if oTHOWIeHKE YyKcia 3a60jIeBLUMX WM MOTMOIUMX cpegyd HeBakIIM-
HMpPOBAHHBIX 0coleit K yuciy 3aboseBUIMX WIK MOTUOLIMX Cpeay Bak-
LIMHHPOBAaHHBIX ocobeil nmpu mx uH$uMpoBaHuu. HanpuMep, cpenu
1000 BakuMHHpoBaHHBIX 3aboseno 10 uyenosek, a cpegu 1000 He-
BakuUuHuUpoBaHHbIX — 100 yenoBex. B atoMm ciyyae:

100
10

UD mis pasmuyHbIX BaKIIMH LIMPOKO BapbupyeT — otT 1,5—2 no
500. Hanpumep, D rpunno3Heix BakuuH Kojnebiercs B npepenax
1,5—2,5, a ocrieHHOit BakUMHBI pocturaetr 500.

D¢dpPeKTUBHOCTD UMMYHU3ALHMM 3aBUCUT HE TOJBKO OT MPHUPOAbI
M KayecTBa IperapaTta, HO U OT CXEMBI ero NMpUMeHEeHUs (BelUYMHa
103bl, KPATHOCTb MPUMEHEHMUS], MHTEPBATbI BPEMEHU MEXIY [PUBUB-
KaMM), a TaKXe COCTOSIHUSI PEAKTHBHOCTM NPHUBMBAEMBIX (COCTOSIHHME
300pOBbS, MMUTaHWE, BUTAMMHHAsA 06ecneYyeHHOCTh, KIMMaTUYECcKHe
YCJIOBUSI M [Ip.).

Ciucrema BakUMHaUMK It IpoduiakTHKA MHbEeKLMOHHBIX 6oJie3-
Heil cpeyu HaceleHWsl CTPaHbl PerIAMEHTHPYETCSl KajleHAapeM MpH-
BMBOK, B KOTOPOM, HayHMHasg C pOXIEHUS U KO CTAPOCTH, ONpene-
JieHO TpoBefleHue o0si3aTeNibHbIX MPUBUBOK M MPMBMBOK IO [OKa3a-
HusM. B Kaxuoit cTpaHe cylLiecTByeT Takoii KajieHmapb nmpusuBok. [Toct-
BaKUMHAIbHbIe (HeXejlarenpHble, MOGOYHBIE) PEAKLUMH, KaK MecT-
Hble, TaK U OOlIME, HA BBeINEHUE BaKUWH BBIPAXAIOTCH CTENEHbIO
WHTEHCHBHOCTH (IMaMETp oTekKa, 'MIIEPEMHMM Ha MeCTe WHBEKIUH,
BBICOTa TEMIIEPATYPHI).

Ilepen BBIMYCKOM KaxXIoW BakUMHbI KOHTpPOJMpPYIOT ee 6e3Bpen-
HOCTb, UMMYHOT€HHOCTb U JpYrM€ CBOMHCTBA HAa TMPOU3BOACTBE U B

HO = = 10.
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KOHTPOJIbHBIX JlabopaTopusix, a BbiOOpoyHO — B MHcTUTYTE cTaH-
NApTU3aUUU M KOHTPOIS MERMUMHCKMX OMOJIOrMYECKMX MpPerapaTos
uM. JI. A. TapaceBuya.

9.17.2. 3ybuomuku

B pesynbrate HapylieHMid HOpMaJibHOTO OMOILIEHO3a MUKpPOQIOpHI
KMIIeYHUKA BO3HUKAIOT AUCOAKTEPHO3bI, KOTOPHIE JIEXAaT B OCHOBE
MHorux 6oyie3Heit uiaM corpoBoXaaloT GosiesHu (cM. riasy 4). Jis
JieyeHUs1 JUCOAKTepHO30B MPUMEHSIOT Mperaparhl, IPUrOTORIEHHEIE
U3 MUKPOOPTaHHU3MOB, KOTOpPbIE SIBJISIIOTCS MHPEACTABUTENSAMU HOp-
MajibHOI1 MUKpOGIOPH! KUIIEYHUKA YETOBEKA. DTH Tperaparsl, Ipes-
Ha3sHaY€HHbIe MJISI HOPMAIM3AlMM KUILEYHOW (DIOpHI, HA3BIBAIOT
ayouotukamu. Haubonee yacto nmpuMeHSIOT clienyioimine 3yGHOTHKU:
6upunymbakTepuH, KoJubGaKTepUH, NaKToOGaKTEpUH,
cyotunnu, 6udukon. Ipenaparsl npeacTapisioT coGoil XUBbIE
BbICYLIIEHHBIE KYJITYPhl COOTBETCTBYIOLIMX MMKPOOPTaHU3MOB, OOBIY-
HO B TaGieTupoBaHHON (opMe, ¢ yKazaHMEM 4YMClIa MHUKPOOHBIX
KJIeTOK B riperiapare. Pa3pabotaHbl Takke 3YOMOTHKH B BHAE KHCIIO-
MOJIOYHBIX MpoAykToB (kedup «budumgo», «bruokedup» u ap.). Yuu-
ThIBasl, YTO 3YOMOTHKH COHEpPXAT XWBbIE MHKDOOPraHWU3MEBI, OHM
OOJXHBI XPAHUTHCH B ILANSILMX YCIOBHUSIX.

HaszHavaioT 3yOMOTMKM mepopaibHO Mo 2—3 pasza B AeHb K-
TeJILHBIMM KypcamMu oT 1 go 6 Mec, Kak NpaBWio, B KOMOMHAaLMU
C OpYTMMH METOINAMH JIeUYEHMsI.

9.17.3. ®azu

®ary — UMMyHOGHONOTHYECKUE Mpernaparbl, CO3AaHHbIE HA OCHOBE
BHpycoB Oaktepuit. Mcrosib3yloTcst [Uisi JMarHOCTUKHU, TIpOdHIaKTH-
KM U nedyeHus: OakrepHaJbHbIX MHpekuuil. ParograrHocTuka Mpu-
MeHsieTcsl Uil MACHTU(PUKALMKY U MHAMKAUMU Gaktepuit, daromnpo-
dunakTka — WIS MpenynpexneHUs 3MuaeMuyeckux Oone3Hei
(GprotHoOit THd, OU3EHTEpHUs, Xonepa W Ap.), paroTepanus — s
JiedeHUs] UHPEKUMOHHBIX Goste3Heil, BRI3BAHHBIX GakTepHsiMHM (KULLeY-
Hble, paHeBble M Apyrue uH@ekunu). MexaHusMm geiicTBus ¢parop —
JU3UC KNeToK Gakrepuil.

®aru monyyaloT KyJIbTUBUpOBAHMEM IOpaxeHHBIX (parom Gakre-
pUif U BbIIEIEHUEM U3 KYJIBTYpPaJbHON XWIKOCTM (WIbTPATa, CO-
Oepxailero ¢arv, ¢ MocjeayIOUUM €ro BBICYUIMBAHUEM M TabJieTH-
poBanueM. TuTpoBaHue ¢aroB NpOM3BOIAT HA COOTBETCTBYIOLUMX 4yB-
CTBUTEJIbHBIX K HEMY KYJbTypax GakTepuii, BhIpallleHHBIX HA [UIOT-
HBIX WM XWUAKHMX TMUTATEJIbHBIX CpEeaax.

AKTHUBHOCTH ¢hara BbIpaXalOT YMCIIOM 4YacTUIl ¢para, comepKaluxcs
B | M1 win 1 Tabrerke.
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C npodunaktuyeckoit 1 seye6HON Uenbio darv Ha3HAYAIOT me-
POPAIBHO MJIM MECTHO (OpOLUEHUE PaHEeBOM MOBEPXHOCTH) JUIMTENb-
HbIMH Kypcamu. Dddekt $aronpodunakTUKH U JieYeHHUS YMEPEHHBIIL.

9.17.4. CbieopomoyHbie UMMYHHbIe npenapambl

K CchIBOPOTOYHBIM UMMYHHBIM TperapaTtaM OTHOCST MMMYHHBIE Chl-
BOPOTKH U MMMYHOIIOOYIMHB. UMMYyHHBIE CBIBOPOTKM TMONy-
YalOT U3 KPOBHU TMIIEPUMMYHU3UPOBAHHBIX (MHTEHCHBHO MMMYHM3U-
POBAaHHBIX) XHUBOTHBIX (JOUIAnH, OCJTBI, KPOJMKH) COOTBETCTBYIOLLEH
BaKUMHON WM KPOBH MMMYHM3MPOBAHHBIX JIOAeil (MCHOIB3yeTcs Jo-
HOpcKasd, rialeHTapHas, aboptHast KpoBb). HaTMBHbIE UMMYHHBIE CbI-
BOPOTKM ISl YAAIEHUs M3 HUX Oa/iacTHBIX GelKOB M MOBBIILEHUS
KOHUEHTPALMX aHTUTE] TOMABEPraloT OYMCTKE, MCIONb3ys pasIuy-
Hble (U3MKO-XUMHMYECKUE MeTonbl (CIMpPTOBOM, epMeHTATUBHBIH,
ajpduHHas xpomarorpadus, ynbTpaduasTpaums). OUMILEHHBIE U KOH-
LUEHTPUPOBAHHbIE MMMYHHBIE CHIBOPOTKM Ha3bIBAIOT MMMYHOTJO -
OyJIMHaAMHU.

WMMyHHBIE CBIBODOTOYHBIE Mpenaparbl, MOJy4eHHBIE M3 KpOBM
XHUBOTHBIX, Ha3bIBAIOT reTepolOrMYHBIMU, a M3 KPOBHM JiOfAeil — ro-
MOJIOTMYHBIMU. AKTUBHOCTb CBIBOPOTOYHBIX IpPENapaToB BHIpAXKAlOT B
TUTPax aHTUTE — AHTUTOKCHHOB, I'eMarrJIIOTHHMHOB, KOMIUIEMEHT-
CBA3BIBAIOLUMX, BUPYCHEHATPAMU3YIOLIMX U T. 1.

CbIBOpOTOYHBIE MMMYHHBIE Tpenapathl MPUMEHSIOT U CIELH-
(uyeckoro sieyeHMsI U 3KCTpeHHOM MpoduIaKTUKH. OCHOBHOI Me-
XaHU3M JjiedeOHOro U MpPpodUIAKTHYECKOrO JeHCTBHS CBOOMTCSH K CBS-
3pIBAHUIO M HEWTpalu3alMY aHTUTeaMM OakTepuil, BUpPYcOB U MX
aHTUIEHOB, B TOM YMcJie TOKCHHOB B opraHuh3Me. B cBsa3u ¢ stum
pazIMyaloT MPOTUBOBUPYCHEBIE, aHTMOAaKTepUalbHbIe, AHTUTOKCHYEC-
K1e MMMYHHbIE CHIBOPDOTOYHBIE Ipenaparsl.

ChbIBOpOTOYHEIE Tpenaparsl BBOAST BHYTPUMBILIEYHO, MOZKOX-
HO, MHOIA BHYTPUBeHHO. DddeKkT OT BBEACHHUS Mpernapara Hacry-
naer cpasy mocie BBeleHMS UM mponoiixaercsd or 2—3 Hex (rerepo-
JIOTMYHBIE aHTUTeNa) fo 4—5 Hen (roMoJiorMuHeple aHTUTENa). dns
HUCKIIOYEHHUS] BO3HWKHOBEHMSI aHa(pWJIAKTHYECKOH peakuMu u ChI-
BOPOTOYHOI 00JIE3HU CHIBOPOTOYHBIE MpenapaThbl BBOASAT IO METO-
oy bBespeaku.

l'oMomornyHbIE CHIBOPOTOYHbBIE MPENapathl LWIMPOKO MPUMEHSIOT
L)1 MpoPHUAAKTUKU M JieyeHHUs] BUPYCHOTO TemaTuTa, KOpH, s
JieyeHuss GOTynM3Ma, CTOJIGHSKA, CTAUIOKOKKOBBIX M APYTMX HH-
dexuuit. [eTeponornyHble CHIBOPOTOUHBIE MpPENAapaThl UMEIOT CTPOro
OrpaHUYEHHOE NMPHMEHEHUE U3-3a OMACHOCTHU AJIEPTrMYECKUX OCTOXK-
HEHUH npH UX BBEICHMH.

B nocnenHee BpeMsi MojiydeHbl MMMYHHBIE TIpEnapathl HA OCHOBE
MOHOKJIOHATBHBIX aHTUTEN. OQHAKO OHHM ellle He HALUIM IIMPOKOro
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Jeye6HOro U MpodUIAKTUYECKOTO MPUMEHEHHUS, a HCIONb3YIOTCS
MOKa B AMAarHOCTUYECKHX LIEJISIX.

9.17.5. UmmMyHOMOOYnnIMOpPbBI

K 3Toit rpyrnirne MMMYHOGHOJIOTMUECKMX MPENApaToB OTHOCATCS UM-
MYHOMOAY/JUPYIOILME JeKApCTBEHHBIE CPEXCTBA XUMMYECKOI MM
61osornyeckoil NMpUpoxbl, CrioCOOHbIE MORYJIUPOBATh, T. €. CTUMYJIU-
poBaTh, YTHETAaThb WJIM PEryJiMpoBaTb UMMYHHbIE pEakllMH B pe3yiib-
TaTe BO3JEHCTBUA HAa aKTMBHOCTb MMMYHOKOMITETEHTHBIX KJIETOK, pe-
TYJISTOpDHBIE MEXaHM3MBI, Ipoliecc oOpa3oBaHUST UMMYHHBIX (akTo-
POB WM Opyrue MMMYyHHble mnpoueccel. MMMyHoMORyIATOpHBI MO MpO-
HCXOXIEHUIO AENSAT HA TOMOJIOTMYHbIE U retepojiorHyHele. K romo-
JJOTUYHBIM OTHOCSTCS UMMYHOMOAIYISATOPBI, BblpaGaThlBacéMbIE B
OpraHu3Me, TaK HasblBaeMble HIOTeHHble UMMYHOMOAYJISATOpHI (1IK-
TOKMHBI, K KOTOPBIM MNpPHHALIEXAT WHTepdepOHbl, UHTEPIEHKHUHEI,
¢akTOp Hexpo3a onyxoseil, MUeNONeNTUAbl, BEeIeCTBA BUJIOYKOBOH
xeJyie3bl ¥ Ap.). IlonyyeHue M cBoiicTBa 3TMX MPHUPOAHLIX, ECTECTBEH-
HBIX [pPENnapaToB HAOTEHHBIX UMMYHOMOMYJISAATOPOB OMMCAHLI B Iiia-
Be 6. K reTepoJIOTMYHBIM MMMYHOMOZYIATOPaM OTHOCHUTCS TPYII-
Ma XMMHYECKUX BEILECTB, OKA3BIBAIOILUMX BIMSHUE HA UMMYHHYIO CH-
cTeMy. DTO JieBAMM3OJ (feKapuc), peryiupyloLunii cospeanne T-mum-
¢oLMTOB ¥ IrPaHyJIOLMTOB; JeBakaauH (2-KapGamMoILUIa3UIIMPHI), CTH-
MyJaupyolmii T-xennepsl 1 MHrHOUpylowmidi T-cynpeccopsl; LMKIO-
CrIOPMH A — MMMYHOIEIpPECCAHT. DTH Mpenaparbl UCIONB3YIOT IS
nofjaBjieHWs] TPaHCIUIAHTALIMOHHOrO MMMYHUTETa IpH Mepecaakax
opraHoB u ap. MMeloTcss MMMyHOMOMYJIAITOPBI, IMPEUMYILECTBEHHO
BJIMAIOL[ME HA CHUCTEMY MOHOHYKJI€APHBIX (parouuToB (HYKJIEUHAT
HaTpusi), a TaKXe Mperapatsl [JIaBHBIM 06pasoM MHMKpPOOGHOIO Ipo-
UcxoxaeHus: (rojiMcaxapuabl WIM JIMIIONOMMcaXapuabl, MPOIUTHO3aH,
MUpOreHal, MypPaMWJIAMOENTHA W Op.), KOTOpbIE MOBBILIAIOT AHTH-
WHG}EKLMOHHYIO PEe3UCTEHTHOCTh. B KauyecTBe MMMyHOMOZRYJISTOPOB
NPUMEHSIOT TaKXe aHTWIMMGOLMTAPHYIO CBIBOPOTKY M MMMYHOIJIO-
6ysuHbl (IIEHTATOGMH, MHTPArio6GHH).

B 3aBucMMOCTH OT OKasbiBaeMOro 3¢¢eKra MMMYHOMOLY/SITOPbI
HIEeJIAT Ha TPU TPYIIBl: HMMYHOCTUMYJISITOPbI, UMMYHONECIIPECCAHTEI
M CcpeicTBa 3aMecTUTesIbHOM Tepamuu. [lo MexaHU3My meiicTBUSI UM-
MYHOMOZIYJISITOPHl JEJIAT Ha BelIECTBA, BAUsAOLMEe HA T-cucTeMy UM-
MYHMTeTa, B-cucTeMy MMMyHMTETAa U Ha CHCTEMY MOHOHYKJIEApHBIX
¢daroiuros.

NMMyHOMORYyISTOPBI € y4eTOM MeXaHW3Ma MX HeCTBMS Ha3zHa-
YalT MPH MEepBUYHBIX M BTOPUYHBIX MMMyHOAE(ULIMTAX, 3/I0Kaye-
CTBEHHBIX HOBOOOpAa30BaHUSAX, AyTOUMMYHHEIX 3aboneBaHUSIX U Opy-
I'MX UMMYHOMATOJIOTMYECKUX COCTOSTHUSX.
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9.17.6. QuazHocmu4veckue ripenapamabl

HuarHocTuyeckue MMMYHOOHOJIOTHYECKHE TIPenapaThl IIMPOKO MpH-
MEHSIIOT I HUarHoCTMKU MHGEKIMOHHBIX GosesHeit, amnepruyec-
KHMX COCTOSIHMif, OIMYXOJIEBBIX MPOLIECCOB, MMMYHOMATOJOrMYECKUX
nposiBneHuit u T.0. [IpuHIMN KeicTBUS AMArHOCTUYECKHMX Mperapa-
TOB OCHOBaH Ha MMMYHOJIOTUYECKHX peakiusaX (peaxilust aHTUIeH —
aHTUTEJIO, KJIETOYHBIE PeaklMM), KOTOPBIE PErHCTPUPYIOTCH Mo u-
3MYECKUM, XMMHMYECKUM WM KIMHUYeCKUM 3¢ddexTam.

st puarHocTHKY WHQEKIIMOHHBIX U HEMHEeKLMOHHBIX 6ose3Heil
CO3/IaHO HECKOJIbKO COT JUAarHOCTUYECKUX WMMYHOOMOTOrHYECKMX
npenaparos. C nx nomMouupio guarHoctupyior BUY-uHdexkuuio, su-
PYCHBIE renaTuThi, GpIOILHOA T, AUGTEPUIO, KOPb U MHOTUE ApY-
rve MHQeKUMOHHBIe OONE3HU; MULIEBbIE, MPOdecCHOHANBHBIE U UHBIE
BUABl /JIEpryif; JIOKATH3ALMIO 3JI0KAYeCTBEHHBIX onyxoseil (pak
NEeYEHH, JerKuX, ApSAMOIl KMIUKM W Op.); UMMYHHBIE B3aHMOOTHO-
IIEHUs] MaTepud U TUIoAa, 6epeMeHHOCTh; COBMECTHMOCTb OPraHOB U
TKaHel npH nepecankax; UMMYHOAEhHULIUTHBIE COCTOSHUS.

YyBcTBUTENBHOCTh U CMEUMPUYHOCTh JUATHOCTMYECKHX Tpernapa-
TOB, OCHOBaHHbIX Ha WMMYHOJIOTMYECKMX NPUHLIMIAX, KAaK [pPaBU-
JIo, BBILIE, Ye€M OPYrMX MeTOmoB guarHoctuku. [IpumeHeHue MoHO-
KJIOHAJIBHBIX aHTUTEN M OYMIUEHHBIX AHTHUTEHOB elle 0ojee MOBbI-
cwio creln¢rYHOCTh AMArHOCTUYECKHMX TIPENapaToB.



YacTtHana mukpobGuonorusa

NPUHUMMNbI MUKPOBWONOMUYECKON
ANATHOCTUKWN

IMepBeIM 3TanoM MHKpOGHONOrMYECKONH HUATHOCTUKHM WHGEKIIMOH-
HbIx Oone3Heill sirnsieTcs BpIGOp MaTepuaia [yl UccliefoBaHusi, obyc-
JIOBJIEHHbIN TaTOreHe30M 3a0oJIeBaHMAL.

Pasnnyalor cregyiolye MeTOABl MHKpPOOMONIOrMYecKoil guarHoc-
THKM GaKTepHaTbHbIX- MHOEKLMIL: GaKTEPUOCKONMYECKHI, GaKTepH-
OJIOTUYECKH#t, OUOTOrHYEeCKHi, CEepOJIOTMYECKHIA, atepruyecKmii.

Baktepuockonuueckuit, GaKTepUOJOTHYECKUF M OHOJIOrMYecKui
METOAbI HAmpapieHbl HA OOHAapyXeHHe BO3OYOUTEJNst B MCCIEAyeMOM
MaTepuajie. bakTepHoOCKONMMYECKHU MeToJH 3aKIioyaercsi B
NPUIOTOBJIEHWM Ma3ka M3 HCCIIEAYeMOro MaTepHajia, OKpacKe ero
(MHOrZa M3y4yaioT BO3OYZUTENSl B XMBOM COCTOSHUH) MU MMKPOCKO-
nuu. JJaHHbIH METOX HAXOZUT OrpaHUYEHHOE NPUMEHEHME, TaK Kak
MOXeT ObITb MCNOJIB30BAaH JHUIUb NMPH HAIMYUM KakKuUX-TUb6o Mopdo-
JIOTHYECKUX WM TUHKTOPUAJIbHBIX OCOOEHHOCTE(l y BO3OyRMTENS U
MOCTaTOYHOM COHEPXAaHUM BO3OYIUTENSI B MCCIEAYEMOM MaTtepuale.
Yaire Bcero 6aKTepMOCKONMUYECKHI METOH NMPUMEHSIOT KaK OpHEH-
TUPOBOYHBIH.

OCHOBHBIM METOIOM IWATHOCTMKU WHGEKIMOHHBIX 3aboseBaHUM
ABNgeTcs 6aKTepvojioruyeckunit Merosn. Ero npuMeHsioT npak-
TUYECKM TIpU BceXx OGaKTepUaNBHBIX MHEEKUMAX WIS YCTAHOBAEHUS
TOYHOro AMAarHo3a M Hepeaxko IS Ha3HAYeHUS JIeYEeHUs, HECMOTpS
Ha MpONOIXUTEIBHOCTb MCCIEHOBaHMSI — OT 3 §o 5 gHeil (MHorga
oo 2 mec). bakrepuonornyeckuii METON BKJIIOYAET MOCEB HcCCIegye-
MOro MaTepuajla Ha NUTAaTeJIbHbIE CPelbl, BBLIEAECHUE YUCTOH Kyilb-
Typsl U ee upeHTMdUKanuio. B ToM ciyyae, ecin B HcCiaefyeMOM
Marepuaie INpeAnoiaraeTcst cogepxaHue Bo3OYIUTE/A B JOCTATOYHOM
KOJIMYECTBE, MOCEB MaTepvayia MPOU3BOAST HA TUIOTHbIE MUTATENb-
Hble cpegbl (ISl NOJYYeHHs] U30JUPOBaHHBIX KoioHwuii). [Ipu HesHa-
YUTEJIbBHOM CONEPXAHUM MUKPOOPraHW3MOB MCCIEAYyeMbId MaTepua
npexae BCEro 3aceBaloT Ha XMIKWUE NMUTATEJIbHbIE Cpelbl — Cpelbi
oboraweHusi. UneHTHGUKALIMIO BbIAEIEHHON YUCTOM KYJIbTYpHl MpoO-
U3BOAAT MO MOP(ONIOTUYECKUM, THHKTOPHANbHBIM, KYJIbTYpalbHbIM,
OUOXMMHYECKUM, AHTUTCHHBIM M TOKCHUIeHHBbIM CBOMCTBaM (B 3aBM-
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CUMOCTH OT BHAa Bo3Oyautesns). OmnpenelieHWe MepevYrcie HHBIX
CBOMCTB IM03BOJISIET YCTAHOBUTh BUA BO30yauTesiss. C arHIeMHOJIOTH-
YECKON LeJbI0 NMPOM3BOAAT BHYTPUBMEOBYIO MAEHTHUKALMIO (M-
IeMHOJIOTHYecKoe MapKMPOBAaHME) BBIAEJIEHHON KYJIBTYpHI: OMpefe-
10T ee ¢arosap, 6uosap U T. 1. Kpome Toro, miss HazHayeHUs1 pa-
LMOHAJIBHOM XMMHMOTEpanuM, Kak IMpaBWIO, OMpPEReNSiOT YyBCTBHU-
TeJBHOCTb BBIAEJIEHHON KYJBTYPB K aHTMOMOTHKAaM.

Ipu 3aboneBaHUAX, BbI3BAHHBIX YCJIOBHO-IIATOTeHHBIMH GaKTepH-
sIMH, HEoOXOMMMO OMpeneNsiTh KOJHYECTBO MHUKPOOPraHM3MOB B HcC-
CIefyeEMOM MaTepHale.

Buosornyeckuit MeTon HampaBieH Ha oOHapyXeHHE B MC-
clefyeMoM Marepuajie Bo3OYyIUTeNss WIM ero ToKkcuHa. MeTox 3ak-
JloyaeTcsl B 3apaXeHHU McCielyeMbIM MaTepHaaoM JiabopaTOpHbIX
XHUBOTHBIX C IOCJEAYIOLIMM BBIAEICHUEM YMCTOH KYJIBTYpH BO30Yy-
OUTeNIS W ee MAeHTUdMKAUMel WIM onpelejieHUeM MpPUpPOABbl TOK-
CHHA.

OnHako MoCTaHOBKA MMKPOOHOJIOrMYECKOro AUarHo3a WHoeKUM-
OHHoOro 3a00JieBaHKs1 BO3MOXHA He TOJILKO C TOMOILBIO BblIENEHUS
M ugeHTUdUKALMK Bo3OyauTeNs, HO M IpU OOHApPYXEHUM CIeLHU-
budeckux aHTUTEN K HeMy. [JIst 9TOro MCIO/B3YIOT CEPONIOTHYECKUI
METO[, 3aKJIIOYAIoLHiics B MOCTAHOBKE peakUWii MMMYHMTeTa. AH-
TUTENA K BO30yZuTeNt0 3a0o0jeBaHUSI MOSBISIOTCH, Kak IpaBWio, K
KoHuy 1-if Hegenau 3abosieBaHUS, C BTOTO BPEMEHM M MCIMOIb3YIOT
Ha3BaHHBIH MeTox. B HEKOTOPBIX ClIyyasiX CEpOJIOTMYECKHUHA Me-
TOHL MOXeT ObIThb HamnpaBjieH Ha BhIsABIeHUE crelUpUYECKOro aHTH-
reHa HeloCpeACTBEHHO B McclielyeMoM MaTepuane. B yactHocTH, Wist
BKCIIpecc-IMarHoCTUKKH MHekimoHHOro 3a60JieBaHUS NPUMEHSIOT
peaKkiu1io UMMYHOQTIOOpEeCUEHIIMH, TT03BOJISIIONIYIO OBICTPO (B Teue-
HME HECKOJIBKMX YacoB) BbIIBUTh BO3OYAMTEJsI B MCCIEAYEMOM Ma-
TepHale.

M, HakoHew, aniepruyecKkMid MeTOH HampaBlieH Ha BbISAB-
JIEHWE TIOBbIIIEHHOW YyBCTBUTEJbHOCTH OpraHusMa Kk creuuduyec-
KOMY aJlyiepreHy, KOTOpbhIM sIBJIsieTcst Bo3OyauTenb 3aboneBanus. Ilpu-
MEpOM 3TOr0 METOAA SIBJISETCH TOCTAHOBKA KOXHO-a/UIEPrHYecKuX
npob. B ocHOBe MeTonma yexuT peHOMEH TMIIEPYYBCTBHTEIBHOCTH 34a-
MeJUIEHHOrO THIIA.

[TpuMeHSIOT TakXe MOJIEKYIIPHO-TeHEeTUYECKUE METOABI AMarHo-
ctuky: TMTUP, ru6puanzaums JHK un zp.
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fhasa 10

BO3BYAUTENN KUWEYHbIX UHOEKLIMOHHbIX
BONE3HEU

10.1. Bo36yautenu GaxkrepmanbHbiX KMWEYHbLIX
nHpeKLUi

10.1.1. Bo36ydumenu swepuxuo3oe

Duepuxno3bl — 3a60JeBaHMs, BO3OYIUTENAMH KOTOPBIX SIBJISETCS
Escherichia coli. Pasanuyaior aHTepanbHble (KHMILEYHBIE, STUIEMHYEC-
KHe) 3LIEpUXMO3bl — OCTpbie MH(}EKUHOHHbIE OOJNE3HM, XapaKTe-
PU3YIOLLMECS] IPEUMYLIECTBEHHBIM MOpPaXeHHeM MHUIIEBAPHTEILHOro
TpaKTa, BO3OYIUTENAMH KOTODHIX SIBISIIOTCH AMApEEreHHEBIE LUTAMMBI
E. coli, ¥ napeHTepanbHBIe 3IUEPUXMO3bI, MPOTEKAIOLIME C MOpaXe-
HHEM JII0ObIX OpPraHOB M BHI3HIBa€Mble YCJIOBHO-IIATOreHHBIMU LLUTAM-
mamu E. coli. Kuuieynasi nanouka 6sma orkpeira T. Duiepuxom (1885).

3navenne E. coli. Kuuieynass mamoyka — HOpMaabHBIA TpencTa-
BUTEJIb MUKDPOGJIOPHI TOJCTOM KWUUIKH; BBIMOJNHSIET psSi IOJE3HBIX
¢byHKuMit, B TOM YMCJIE AHTAarOHMCTA TMATOr€HHBIX KUIIEYHbIX 6Gak-
TEpUH, THUWIOCTHBIX OakTtepuii, rpuboB pogma Candida, mpuHHUMaer
yyacTue B cuHTe3e BHUTamuHoB rpynmbl B, E, K,, yactuyHo pac-
LerUiseT KjietyaTky. B TojctoM KuileyHuke o6utalor E. coli, oTHO-
csawmecs K ceporpyrnam 02, 07, 09 u gp.

E. coli muipoko Mcrosb3yeTcsi B HAyYHBIX M NMPaKTUYECKHX LIEJIAX,
SIBJISISICh YHMBEPCAJIbHOI TFEeHETHYECKON MOZENbI0, OOBEKTOM, LIMPO-
KO IpUMEHSIEMBIM B TeHETMYECKON HHXEHEepUM M OMOTEXHOJIOMHU;
ee TaKXe MCHOJb3YIOT KaK CaHUTApHO-IOKAa3aTeJlbHbII MHKpOOpra-
HU3M IJIs1 BBISIBJIEHUS (peKaTbHOrO 3arpsi3HEHMS] OOBEKTOB OKpYXa-
IOIER cpensl.

Onnako E. coli MOXeT nMpMYMHUTD U Bpell YeJIOBEKY. YCJIOBHO-Ma-
TOreHHbIe IITAaMMBI, OOMTaIOUIME B TOJICTOM KHILUKe, MpuU ociabre-
HUM UMMYHHOH CHCTEMbl OpraHM3Ma MOIYT BHI3BaTb pa3iM4HbIE FHOM-
HO-BOCHAJINTEJIbHBIE 3a00eBaHMA 3a MpelejaMd MULLEBAPUTEBHO-
ro TpakTa: LMCTUTHI, OTUTBI, MEHUHIUTBI M JaXe KOJIH-CETNCUC. DTH
3a00/eBaHUSA HA3BIBAIOT MApEHTEPATBHBIMHU 3IIEPHUXUO3AMM.

CyluecTBYIOT TakXe M 0e3yclOoBHO ratoreHHble mtamMbl E. coli —
IyapeereHHble, WM SHTEPOINATOreHHbIe, KuilueyHbie natoyku (DITKIT),
KOTOpbI€, MOMnajasi B OpraHM3M M3BHE, BHI3BIBAIOT BCIBIWKH 3a60-
JIEBAHUH, MMEHYEMBIX SHTEPaJbHBIMU (KMILIEYHLIMU, SITUAEMHYECKH -
MH) swepuxuo3amu. [IpeacraButenu Gonee yem 80 ceporpynm E. coli
SIBJISIOTCS. SHTEponaTtoreHHBIMU (Hampumep, 055; O111; O15). Or
OIIKIT yawe ctpagaioT rpyaHble ZeTH, y KOTOPHIX MMMYHHAasl cHc-
TeMa ewe He chopMHpoBalach, He BBIpAaOATHIBAIOTCS COOCTBEHHBIE
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MMMYHOIJIOOYJIMHBI, 3alLHULUAI0-
e OT rpaMOTpHULATEJbHBIX
6aKTepHii, a KUCJIOTHOCTb Xely-
JOYHOIO coKa HHU3Kas. Y neTeit
pa3BUBaeTca KOJU3HTEpPUT. Ho
BIKIT moryr mopaxaTs M
B3pOCJIbIX, MpUYEM SIIEPUXHO3
MOXET NpOTeKaTb, HAaMpHUMep,
MO THUITY XOJiepbl WIM IHU3EHTE-
pun. Kpome Toro, E. coli moxeT
OBITP MPUYMHOK MUILEBON TOK-
CHKOUHGEKLIMH.

Takconomus. E. coli — ocHoB-
HOM  mpeAcTaBUTeNb poja
Escherichia, ceMeicrTna
Enterobacteriaceae, BXOmSIIEro B
otaen Gracilicutes.

Mopdonoras H THHKTOPHAIb-

Puc.10.1. Bakrepun — Bo36yauTenu
KMIIEYHBIX MHQEKLMH.

1 — swepuxum; 2 — wMresisl; 3 —

CaIbMOHE/UIbl; 4 — HepCMHHUM; 5 — BHO-

Hble cpofictsa. E. coli — menkue pHOHBI; 6§ — Gpyuennsl; 7 — AenTociu-
rpaMoOTpHULATENbHBIC MATOYKH pol; 8 — Kamnunobaktepun; 9 — Kioc-
OIUHON 2—3 MKM, IUMPUHOHN Tpuauu 6otynmama; 10 — nuctepuu.

0,5—0,7 MKM c 3aKpymieHHBIMM

KOHLIAMM, B Ma3Kax pacrojara-

1otcsi 6ecriopsipouHo (puc. 10.1); He o0pasyloT crnop, HEKOTOpbie
IITAMMBI UMEIOT MUKPOKArCyJy; MEpUTPUXHU; KPOME XIYTHKOB, HHOT-
na obHAapyXHUBAIOTCH MWIH.

KynmntuupoBanne. KuueuHass najroyka — ¢akyjabTaTUBHBIM aHa-
9po06; He TpebGoBaTelbHA K MUTATEJLHBIM CpeflaM, XOpOLLUO pacTeT Ha
MPOCTHIX MMUTATENbHBIX cpedax npu Temnepatype 37 °C u pH cpenpr
7,2—7.,4, Be3biBast nuddy3Hoe NMOMYTHEHHE XHUIOKOW cpelbl M 06-
pasyst OOBIUHBbIE KOJOHMM HA IUTOTHBIX cpefax. Jist IMarHOCTUKM Slue-
PMXHO30B IIMPOKO HCMONb3YIOT AndepeHIHATBHO-AUarHOCTUUECKHE
cpenbl DHEO, JleBuHa M Op.

®epmenTaTnBHas akTHBHOCTb. E. coli obnamaer Bricokoil depMeHTa-
TUBHOW aKTUBHOCTHIO. KullleyHas majouka — MpeAcTaBUTENDb ceMeil-
ctBa Enterobacteriaceae, paciervisiolinit B TeueHHe 24 4 JaKTO3Yy.

Antnrennas cTpykrypa. KuileyHasr majouka obGiajaer coMaruyec-
kuM (O), xrytukoseiM (H) u moBepxHocTHeIM (K) aHTMreHaMmmu.
Kaxapiif U3 aHTHreHoB HeonHOpOAeH: O-aHTUreH HacuyuThIBaeT GO-
nee 170 BapuanroB, K-anturen — 6onee 100, H-autureH — Gonee
50. Crpoenue O-aHTHreHa onpefelisieT NMPUHANLIEXHOCTb K CeporpyIiie.
LramMm, MMewiunit cBoif HaGop aHTUIEHOB, CBOK AHTUIEeHHYIO
¢opmyny, HasbiBaeTcsl ceposiorndeckuM BapuaHToM E. coli. Hanpu-
mep, wramm O55:K5:H21 ornocurcst k ceporpynme OSS.

@axrops natorenHoctu. E. coli oGpasyeT SHIOTOKCHH, OKa3biBa-
oMU SHTEPOTPONHOE, HeHpOTPOMHOE, MUPOreHHOE HeiicTBHE
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(SMKIN). DMKII npoayuupyer 3K30TOKCHH, KOTOPbIi, ancopObupysich
Ha 3MUTEJNN TOHKOH KHIUKM, BBI3bIBAET THIIEPCEKPELMIO BOAbI M
XJIOPHAOB B IIPOCBET TOHKOM KMILKM ¥ HapyllaeT oOpaTHOe BCACHI-
BaHHE HATPHs, YTO MPUBOAMT K YCWIEHHMIO MEPUCTAJIBTHKH, MOHOCY
1 00e3BOXMBAHUIO. Y HEKOTOPHIX AMAPEETEHHbIX 3LUEPUXHI, KaK M
y Bo30ynuTesiel NU3EHTEpHM, OOHApyXeH HMHBa3MBHBHI ¢akxTop,
crocoBCTBYIOLINI TIPOHMKHOBEHUIO OakTepuit BHYTpb kiaetok. IaTo-
reHHocTh BIIKIT Takxke MOXeT MpoOsIBIATBCA B HEDPOTOKCHYECKOM
IefCTBUH, BO3BHUKHOBEHUH reMopparuii. K ¢akropaM naroreHHocTH
OTHOCATCA TaKXe MWIN KU GelKH, crmocoOCTBYIOUIME anre3uu, U
MUKpOKarcya, NnpensTcTByiomas (aroLuTosy.

YcioBHO-NaToreHHble ¥ OUAPEETeHHbIE KUIUEYHBIE MAJOYKU OT-
JINYAlOTC aHTHICHHOW CTPYKTYpoit 1 HabopoM (haKTOpOB MMATOreH-
HOCTH.

Pesucrenmnocts. Cpenu Apyrux 3Htepobaxrepuit E. coli ominuaercs
Gonee BBICOKOH DPE3NCTEHTHOCTBIO K HEHCTBHIO Pa3NYHbIX (PAKTO-
POB OKpYXalOLei cpehasbl.

OnHAeMHOJIOMNS 3HTEPAIbHBIX MIEPHXHO30B (IIApEHTEPATbHbBIE BLUe-
pHxno3bl — cM. pa3aen 13.1.7). MCTOYHHKOM SHTEPATbHBIX SLUEPU-
XHO30B ABASIOTCS GOJbHBIE JIIOAM M XHBOTHbie. MexaHu3M Mepena-
4 MHPeKUMH ¢GeKaTbHO-OpANbHbIA, OCHOBHBIE MYTH Mepefayy —
NUILEBOM, KOHTAKTHO-ObITOBOI. 3aboJieBaHHe yallle HOCHUT XapakTep
BCITBILLIEK.

ITaTorenes. BxonHbie Bopora mHbekunu — mosnocts pra. E. coli,
rmoragass B TOHKYIO KUILUKY M o0jagasi TpOIM3MOM K KJIETKaM ee
3MUTENUS, agcopOupyeTcss Ha HUX C MOMOILBIO NuJieit ¥ OeJIKOB Ha-
pYXHoi MeMOpaHbl. BakTepiu pasMHOXalOTCsl, MOrnbdaoT, ocBo6oX-
IJasi 3HOOTOKCHH, KOTOPBI YCH/IMBaeT MEePHCTAJIbTHKY KHIIEYHHKA,
BBI3bIBAET JHApel0, NOBbILLIEHHE TEMIEPaTYphl, MPU3HAKH OOLLEH WH-
Toxcukauun. KpoMme Toro, xulile4Hast najoyka BbLOESET 3K30TOK-
CHH, obycnoBnuBaloliuit Oojee TSKENYyI0 OHApelo, pBOTY M 3HAYM-
TeJbHOE HapylueHue BojHO-coseBoro oomeHa. DIIKII, obpasyiouiue
opyrie axTopbl MAaTOr€HHOCTH, OKA3bIBAIOT COOTBETCTBYIOLLEE JEii-
CTBHE HA OPraHM3M, 4YTO M OMNpeleasieT KAMHUYECKYl0 KapTHHY Go-
JIE3HU.

Kimmnnyeckaa kapruna. MHKyGaUMOHHBIM MepUol MponoKaeTcsi oT
2 no 6 nHei. 3a6oseBaHUe HAYMHAETCS OCTPO C MMOBBILLIEHUS TEMIIE-
paTtypsl Tejna, noHoca, pBoTel. Pa3puBaercsi 06e3BoXHBaHHE, MOTYT
MOSIBUTBCS. KPOBb B MCMPaXXHEHMAX, MPH3HAKU MOpaXxeHus [oYek.
®opMBbl 3HTepaNbHBIX 3LLEPHXHO30B MOrYT ObITh pa3MYHbIE — OT
6eccUMNTOMHOM 10 TOKCHKO-CeNTH4ecKoi. KOMU3HTEPUTHI ABJISIOT-
csl ONHOM M3 MPUYNH paHHEHl NeTCKOi CMEPTHOCTH.

HMmynnATeT nociie nepeHeceHHOro 3a6oJieBaHMs HEMPOYHBINA U He-
NMPOAOIXUTENbHBIM.

MuxpoGHonoruyeckas auarnocTuka. OCHOBHOi MaTepual sl Mc-
CNefOBaHHsT — MCNpaxHeHHs. JIuarHocTuka ocCylIeCTBIsSETCS ¢ Mo-
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MOLUBIO OaKTEPHOJIOTHYECKOTO METOAa, MPH KOTOPOM HE TOJBKO
ONPpEAEIISIOT PpoA U BHJ BBIIEJNEHHOW YHUCTOI KYNBLTYpHI, HO M ycTa-
HaBJIMBAIOT NMPHUHAIEXHOCTb €€ K CepPOorpynne; BHyTPUBHAOBAS UIEH-
TudHUKALKA 3aKTI04aeTca B ONpeleieHHH cepoBapa; 06s3aTesibHO
omnpeacjieHue aHTHOMOTHKOrpaMMbI.

Jlesenme. [Ina neyeHus 3aGoseBaHMit, BoisbiBaeMbX E. coli, mcnons-
3y1I0T AaHTHOHOTHKH.

IIpodmnakmaka. [IposeneHue caHUTAPHO-TUTHEHNYECKUX MEPOIIPH-
ATHIA.

10.1.2. Bo36youmenu duseHmepuu

BakrepuasibHas AM3EHTEPHA, WIM LIureie3, — MHPEKLUOHHOE 3a-
GoneBaHue, BbI3biBAcMoe Gakrepusimu popa Shigella, mporexaoliee
C MPEeUMYILLIECTBEHHbIM NMOpaXeHHeM TojicToi Kuiukd. HaspaHue pona
cBsizaaHo ¢ uMeHeM K.IIIuru, oTKphIBlLLIErO OQHOro M3 BO3GYHUTENEH
OH3EHTEPHH.

Takconomusa u xiaccupukauma. BoaGyaurenn Iu3eHTEPUM OTHOCST-
ca k otaeny Gracilicutes, cemeiictsy Enterobacteriaceae, pony Shigella.
CoBpeMeHHass MeXJyHapojHas kJjaccudukauus npuseieHa B
Tabn.10.1.

Mopdonorus ¥ THHKTOpHANbHBE cBoiicTBa. Llluresisi — rpamot-
pHLATENIbHBIE TMAJOYKH C 3aKPYDIEHHBIMM KOHIIAMH, MIHHOH 2—3
MKM, ToJipuHoM 0,5—7 mMxM (cM. puc.10.1); He obpasyioT crop, He
MMEIOT XTYTHKOB, HENOABHXHBL. Y MHOIHMX WITAMMOB OBHapyXHBa-
10T BOPCHHKHM O6ILero THna ¥ NoyioBeie M. HekoTopbie LUMI€IbI
06s1a1al0T MUKPOKAIICYJIO.

KyasTHBHpOBaHHe. [IM3eHTepHitHbIe NMaNoYK¥ — (haKyNbTaATHBHBIE
aHaspo6bl. OHM HeTpeGoBaTeNbHBI K MUTATEJNbHBIM CpPelaM, XOpOLIO
pactyt npu Temmneparype 37 °C u pH cpeant 7,2—7,4. Ha mioTHbIx
cpelax o6pa3yloT MeJKME Npo3payHble KOJOHHH, B XUIKHX Cpeaax —
1uddysHoe noMyTHeHue. B kauecTse cpeasl 0OOTALEHUsT BJIS KYJIbTH-
BUPOBAaHUS LUMIEJUI Yallle BCEro HMCIMOJB3YIOT CENEHUTOBBIA OYNbOH.

@epMenTaTHBHAA aKTHBHOCTB. [IInreiuinl o6nagaloT MeHbLUEH dep-
MEHTAaTHBHOH aKTHBHOCTbIO, 4€M Ipyrue 3HTepobakTepuu. YrieBo-
IObl OHM COPAXWBAIOT ¢ OOGpa3oBaHMEM KHCIOTbl. BaXHbIM NMpu3Ha-

Ta6anuna 10.1. Mexaynapoanas KiacCHOHKALMA UHIeLT

I'pynna Hassanue Buga BapuaHTh
A Shigella dysenteriae 1—12 (ceponornyeckue)
b Shigella flexneri 1—6 (ceposiornueckue)
C Shigella boydii 1—18 (ceponornyeckue)
D Shigella sonnei 1—7 (6uoxmmnyeckue)
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KOM, TMO3BOJSIOIMM AN depeHUNPOBaTh LINTeNUIbI, SIBASETCS MX
OTHOIEHHE K MaHHHTY. S. dysenteriae He GEpMEHTHPYIOT MAaHHMT,
npeactasutend rpynn B, C, D MaHHuTtmoanTuBHbl. Haubosee 6mo-
XMMHYECKM aKTMBHBI S. sonnei, KOTOpble MEAJIEHHO (B TeueHHe 2 cyT)
MOTYT cOpaXuBaTb JakTo3y. Ha ocHoBaHMM OTHOILIEHHs S. sonnei K
paMHO3e, KCWIO3€ M MAaJbTO3€ Pa3INyaloT 7 OGMOXHMHYECKHX BapH-
aHTOB ¢e.

AnTurennas crpykrypa. Illurennsl umeror O-aHTHUIEH, €ro HEOTHO-
POIHOCTb ITO3BOJISIET BBLIACIATH BHYTPHM TPYII CEPOBAphl M TOACEPO-
Baphl; Y HEKOTOPbIX MpeacTaBuTeieil poja oOHapyXuBaoT K-aHTHreH.

®akTopsl NAaTOreHHOCTH. Bce AuaeHTepumitHble Naioyku o6pasyioT
3HJOTOKCHH, OKa3bIBaIOLMIA 3HTEPOTPONHOE, HEHPOTPONHOE, MUpO-
reHHoe aeiictBue. Kpome Ttoro, S. dysenteriae (ceposap I) — mm-
rejutbl I'puropbeBa—IIINrH — BBIAENSIOT 3K30TOKCHH, OKa3bIBAIOLIMI
3HTEPOTOKCHYECKOE, HEHPOTOKCHYECKOE, LINTOTOKCHYECKOE U Hedpo-
TOKCHYECKOE IEHCTBHE HAa OpraHM3M, YTO COOTBETCTBEHHO Hapylla-
€T BOIHO-coneBoil ooMeH u aestenbHocTs ITHC, npuBoauT K rube-
JIK 3MUTENUATIBHBIX KNETOK TOJNCTOW KHIIKM, IMOPaXEHHUIO MOYEYHBIX
KaHanbueB. C oOpa3oBaHMEM 3K30TOKCHHA cBA3aHO Goljee TsIXenoe
TeYeHNE QU3CHTEpUH, BbI3BAHHOH AaHHBIM BO3OyaHTENEM. DK30TOK-
CHH MOTYyT BBUIEJSATh M Apyrue Buabl wwurewn. OGHapyxeH ¢axTop
npounyaemoct RF, B pesynbTate OeiicTBHs KOTOPOro nopaxarorcs
KpoBeHocHble cocyabl. K ¢akTopam NMaTOreHHOCTH OTHOCSTCSI TaKXe
VMHBa3NBHbIN 6€JI0K, CITOCOOCTBYIOILIMIA MX NPOHUKHOBEHHIO BHYTpb
SMUTENHANBHBIX KJIETOK, a TaKXe NMWIK ¥ OeJIKM HapyXHOH MeM6-
PaHbl, OTBETCTBEHHbIE 3a a[re3wo, ¥ MHUKpOKarCya.

Pe3ncrentnoctb. LHnresibl 061a0al0T HEBBICOKO#H YCTOMYMBOCTBIO
K IOeHCTBHIO palIMuyHbIX ¢akTtopoB. Bonblieii pe3sucTeHTHOCTbIO 00-
JnagaioT S. sonnei, KOTOpbie B BOAONPOBOAHOI BOAE COXPaHSIOTCS 10
2!/, Mec, B Bone OTKPBITHIX BOIOEMOB BbDKHBalOT 10 1!/, Mec. S. sonnei
MOTYT He TOJIbKO JOCTATOYHO [OJIO COXPAaHSATHCS, HO H Pa3MHOXaTb-
csl B NpOAYKTaX, OCOOEHHO MOJIOYHBIX.

Omuaemuoornia. [InseHTepuss — aHTpOnoHO3Hass MHbeKUus: uc-
TOYHUKOM SIBJISIIOTCSL OOJMbHbIE JIIOOK ¥ HOcHTENH. MexaHH3M mepe-
mayu mHbexumii — dexanbHo-opaibHbiid. Iyt nepegaum Moryt GbITh
pasinuHble — NpH Qu3eHTepuu 30HHe NpeobsiafaeT MUILIEBOM MyTh,
npu ausentepun DrexcHepa — BOAHBIA, WA Au3eHTepHH [puro-
peeBa—IIInrin xapakrtepeH KOHTaKTHO-GBITOBOI NYTb.

JInzeHTepus BcTpeyaeTcsi Bo MHOTMX CTpaHax Mupa. B mocneaHue
roabl HabmionaeTcsi pe3kuil nogbeM 3aboJieBAEMOCTH 3TOM MHGEKLIMEHH.
BoseioT Aloan Bcex BO3pacToB, HO HanGosee MoaBEPXEHBI AU3EHTE-
pun get ot 1 roga no 3 ner. KonuyectBo GoJibHBIX YBEIHYHBAETCS
B MloJe — ceHTs0pe. PasnuuHbie BHABI LUMTe/l MO OTAENBHBIM pe-
rMOHAM pacrnpoCTpaHeHbl HepaBHOMEpPHO.

IlaTorene3. 1lIurennbl yepes poT NONagaloT B XeJyLOYHO-KHILEY -
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HBI TPakT M MOCTHTAIOT TOJICTOH KHMIUKKH. O0Magas TPONMU3MOM K ee
SMNUTENIUIO, C NOMOLIbIO NWIei U 6eJIKOB HapyXHOI MeMOpaHBI BO3-
OyauTeNn NpUKpEIUISIoTest K KieTkaMm. Brarogaps nHsasuBHOMy ¢ak-
TOPY OHHM MPOHHMKAIOT BHYTPh KJIETOK, PasMHOXAlOTCS TaM, B pe-
3yJibTaTe 4ero KieTku norudaloT. B cTeHke KullreuHuka obpasyroTcsi
U3bA3BJIEHHS, HA MECTe KOTOPBIX 3aTeM (POpPMUPYIOTCSI pyOlLbl. DH-
IOTOKCHH, OCBOOOXIAIOLIMHCS NpH pa3pylueHUM OGaKTepHii, BbI3bI-
BaeT OOUIYI0O MHTOKCHKALMIO, YCHIEHUE MNEPUCTAIBTHKH KHILEYHH-
Ka, noHoc. KpoBb 43 06pa3zoBaBLUMXCS SI3BOYEK MOMANAET B MCIpaX-
HeHUs. B pesynbrate AeifcTBHsA 3K30TOKCHHa HabJlonaeTcs 6osee Bbl-
paxeHHoe HapylleHMe BOIHO-coyieBoro obMeHa, aeareiapbHoctH ITHC,
NopaxeHHe Moyek.

Kiunuyeckan kapruna. MHkyGauuoHHbIi nepuon aautes ot 1 o
5 nHei. 3aboneBaHKe HAYMHAETCS OCTPO C MNOBBILIEHUS TeMIlepaTy-
pbl Tena no 38—39 °C, nosBnsioTcss 6onb B XUBOTE, MOHOC. B cTyne
oOHapyxuBaloT npuMech KpoBH, ciu3b. Haubosee TaxXeno nmporexa-
eT auseHtepusi [puropsesa— [y,

HNmmynuter. ITocne nepeHeceHHoro 3aboneBaHus UMMYHHTET He
TOJIbKO BHAO-, HO M BapHaHTocneuududeH. OH HenpoaoJLKUTENEH
u HernpoueH. Hepenko 3aboneBaHie MepPeXoJUT B XPOHHYECKYIO
¢opmy.

Muxkpo6Honornyeckas JHArHOCTHKA. B KagyecTse uccieayeMoro ma-
Tepuaia GepyT ucnpaxHeHust OonbHoro. OcHoBoO# AHWArHOCTHKK SIB-
JisieTcsl 6GaKTepHOJIOTHYECKHIT MeTo, MO3BOAIOIINI UAEHTH(DULIUPO-
BaTh BO30OYyIMTENsI, ONpeleIUTh €ro YYBCTBHTEJIBHOCTh K aHTHOMOTH-
KaM, NMpPoBeCTH BHYTPUBUAOBYIO WIeHTHdMKaLMO (onpeaeauTb 6uo-
XUMHYECKHit BapHaHT, cepoBap Win KoJuuuHoreHosap). [Ipn 3aTsax-
HOM TeYeHUH AN3eHTEPHH MOXHO HCIOJIb30BaTh KaK BCIOMOTaTelb-
HBIl cepoJIoTHYEeCKHI METOM, 3aKilodaloliuiicss B nocraHoBke PA,
PHTA (no HapacTaHulO THTpa aHTHUTeJ NPH MOBTOPHON MOCTaHOB-
Ke peakLMy¥ MOXHO MOATBEPAUTH IHArHoO3).

Jleyenue. BosipHBIX TaXenbIMHM (opMaMu au3eHTepuH Ipuropse-
pa—IlInru u PrekcHepa JieyaT aHTHOMOTHKAMHM LUHPOKOTO CMEKTpa
nedicTBis ¢ o0si3aTeNbHBIM y4eTOM AHTHOMOTHMKOrpaMMbi, TaKk Kak
cpely LUMreJU1 HepelKO BCTPe4aloTCsl He TOJIbKO AHTHOMOTHKOYCTOM-
YMBble, HO M aHTHOMOTUKo3aBucuMble ¢opmbl. [Ipu nerkux dopmax
IV3EHTEPUH AHTUOHMOTUKM He HCIOJB3YIOT, NMOCKOJbKY HX TpHMe-
HeHHWe MPUBOANT K OUCOaKTepmo3y, YTO YTSKENseT NMaToJoTHYecKUi
npolecc, ¥ HapyLIEHUIO BOCCTAHOBUTENbHLIX MPOLIECCOB B CIM3MC-
ToW 000JIoOYKe TOJNCTON KHILKH.

IlpogmnakTuka. EnuHcTBEHHBIN NpenapaT, KOTOPBIA MOXET GbITh
UCNONBb30BaH B oyarax WHQeklUuH ¢ NpoUIaKTUIECKON LeNbIo, —
Ou3eHTepUIHbIA 6akTeprodar. OCHOBHYIO posib HWrpaeT HecneLudu-
yeckas npodunakTHKa.
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10.1.3. Bo36ydumenu 6piowHo20 mugha u napamugpoe

BpiowHoit T™d u napatudbsi A ¥ B — uHpekumoHHbIE GonesHu,
BbI3biBaeMble COOTBETCTBEHHO Salmonella typhi, Salmonella paratyphi,
Salmonella schottmuelleri, conpoBoxaaloluecs: CXOOHbBIMK TaTOreHe-
THYECKMMH M KIMHUYECKHUMH TNPOSIBJIEHUSAMH, XapakKTepU3yIOLmecs
NMOpaXXeHUeM JINMGATUYECKOH CHCTeMbl KHIIEYHHMKA, BhIpAXEHHOI
nHToKcHKaumeid. Ha3saHue ponma Salmonella cBsisaHoO ¢ HMeHeM
. CajpMoHa.

Takconomunsa. BosGynurenn GprourHoro Tda u napatudos A u B
otHocATcs K otaeny Gracilicutes, ceMeiictBy Enterobacteriaceae, pomy
Salmonella, sknovalowemy 6Gonee 2000 Bumos.

Mopdgonorns 4 THHKTOpHAJBHbIE CBOHCTBA. CaIbMOHENIBI — MeJl-
KHe, WINHOW 2—3 MKM, mmpuHoi 0,5—0,7 MM, rpamoTpuuareb-
Hble MAJOYKH C 3aKpYMIEHHbIMM KOHLAMHU (cM. puc.10.1). B ma3kax
pacnonaratorcs GecrnopsinoyHo. He o6pasyior crop, MMeEIOT MHKpO-
Kancyjny, NepuTPUXH.

KyabTuupobanue. CanbMoHeUIbl — (haKy/NbTaTUBHbIE aHA3pPOOLI.
OHM HenpUXOTJIMBBI M pacTyr 0e3 BCAKHX OCOOGEHHOCTEM Ha npo-
CTBIX NMUTATEJbHBIX cpenax npu teMneparype 37 °C u pH cpensr 7,2—
7,4. DNeKTUBHOM cpenoil sBsieTcs, HalpuMep, XelyHbiit 6ynboH. [pu
IuarHocTyke OplolllHoro THda, KaKk M JPYrHX KHIIeYHbIX MHbeKLnii,
ucnonb3yior auddepeHIHATLHO-THATHOCTHYECKHE cpenbl: DHIo, Jle-
BHHA, BUCMYT-CYJb¢HUTHBIA arap ¥ Op.

MepMeHTATHBHAS AKTHBHOCTb. BHOXMMHYECKass aKTUBHOCTb CaJIbMO-
HeJUI JI0CTATOYHO BbICOKA, HO OHH OOJIAMAIOT MEHBIIMM HaGopOM
¢epmeHTOB, ueM E. coli, B yacTHOCTH He COpaXmuBalOT JIAKTO3Y.
S. typhi MeHee akTMBHa, yeM BO30yauTeaN Mapatidos: oHa depMeH-
THpYET psi yrjieBoioB Oe3 oOpa3oBaHMsSI rasa.

AHTHreHnHble cBoiictBa. CanbMoHesisl MMeloT O- u H-aHTHreHsi,
cocTosiue U3 psaaa dpakuuit, win peuentopos. Kaxnbid BUI MMe-
€T onpenejieHHbIii Ha6op ¢pakumit. ©. Kaydpman u I1.Yaiir npemro-
KHIK cXeMy KaacCHHMKalMKM CaIbMOHE/UT N0 aHTUreHHOM CTpPYKTYy-
pe, B OCHOBY KOTOPOil MojioXeHO cTpogHHe O-aHTureHa. Bce suapl
CaIbMOHEJUI, UMelole ob1uui, TaKk Ha3biBaeMbIA IpyMNIOBOHA, pe-
uentop O-aHTUreHa, o6beAMHEHBI B OAHY rpynny. Takux rpynn Ha-
CUMTBIBAETCSI B HacTosiiiee BpeMsi 65. B cxeMe Takxe yka3aHO CTpoO-
eHne H-aHtureHa. Hekoropble BHABI CATbMOHEIUI, B TOM YHciIe S.
typhi, “MeIOT NOBEPXHOCTHbIN Vi-aHTUreH ~— aHTUreH BUPYJEHTHO-
CTHU, C KOTOPBbIM CBSI3aHA YCTOHYMUBOCTb OakTepuit K (parolurosy.

®akToppl maTorennocTH. CaibMOHENIbI 06pa3yIOT 3HEXOTOKCHH,
OKa3bIBAIOIMIA 3HTEPOTPONHOE, HEHPOTPOITHOE M NMUPOreHHOEe eii-
crere. Benku HapyHON MeMOpaHbI OGYCIOBIMBAIOT ANre3NBHBIE CBOM-
CTBA, YCTOMYMBOCTb K ¢harolMTO3y CBSI3aHA C MMKpOKAICYJIOM.

Pe3sucrenthocts. CanbMOHE/UIBI NOBOJBHO YCTOMYMBBI K HM3KONM
TeMNepaType — B XOJIOAHOM YMCTOH BOHE MOFYT COXPaHAThbCA N0
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MoJIyTopa JIeT; OYeHb YYBCTBUTEJIbHBI K J€3MHOHULIMPYIOLIMM Cpel-
CTBaM, BbIcOKOi Temmneparype, Y®-nyyam. B muinesbix MpomaykTax
(Msice, MOJIOKE M Jp.) CalbMOHELIBI MOTYT HE€ TOJBKO HOJIO CO-
XpaHATBCS, HO M Pa3MHOXAaTbCS.

Dmupemuonorus. HMcrouHukom GprouHoro Tuda u napatudos siB-
NA10TCSL GoJIbHBIE JIIOAM M HOcHTENM. MexaHusm mepenayu uHopex-
UMM — dexanbHo-opaibHbIA. [Ipeobnanaer BogHbIM NMYTh NMepenayu,
peXe BCTpeYaroTcs MUIIEBOM M KOHTAKTHO-GBITOBOI myTH. BplouiHoit
TMd ¥ napatuds — 3a6osieBaHUsI, KOTOpbIE PErMCTPUPYIOTCS B
pasHbIX cTpaHax Mupa. Yaiue Goneror monu B Bospacre ot 15 o 30 ser.
HaubGonee Bricokasi 3a601€Ba€EMOCTb OTMEYAETCSI JIETOM M OCEHBIO.

IlaTorenes. Bo30yauTtenn NMomamaloT B OpraHM3M 4Yepe3 poT, JOC-
THUTalOT TOHKOW KHIUKH, B JMMpaTHYeCKUX oOpa3oBaHHSIX KOTOPOIi
Pa3sMHOXAIOTCsI, a 3aTeM MOMafalT B KpoBb. TOKOM KpOBH OHM pas-
HOCATCS MO BCEMY OpPraHM3My, BHEADSASChH B Mape€HXUMATO3HbIE Opra-
Hbl (Cene3eHKy, MeyeHb, MOYKH, KOCcTHhI Mo3r). IIpu rubenn 6Gax-
TePUIl ocBOOGOXIAaeTCsl SHAOTOKCUH, BbI3bIBAIOILMIA MHTOKCHKalmio. M3
XKEJTYHOro nys3bIpsi, A€ CANBMOHEIUIBI MOTYT JJTHTENIBHO, AaXe B Te-
YEHHeE Bceil XXU3HU COXPAHSATHCSI, OHM BHOBb MOMANAIOT B T€ X€ JHM-
datyeckue obpazoBaHUsI TOHKOH KHILKH. B pesynbrare MOBTOpHOro
MOCTYIUIEHUsI CAIbMOHEJITT MOXET pa3sBUThbCS CBOeobGpa3Has ajiiepru-
yeckasl peakLiusi, MpOSIBISIOIIAsICS B BHMAE BOCHAJNIEHMs, a 3aTeM He-
Kpo3a JuMdaTnyeckux obpasoBaHUi. BeiBomsiTcsl caibMOHENIBI M3
OpraHu3ma C MOYON U HUCIMpPaXKHEHHUSIMH.

Knununyeckan kapruna. KinHuyeckn OplouiHoOi THd M napaTudbl
He oTIMuuMbi. MHKyGallMOHHBII nepuon npopospkaeTcst 12—14 gHeit.
3aboneBaHue OOBIYHO HAYMHAETCSI OCTPO C TMOBBLILIEHHUS TEMITEpaTy-
pbl Tejla, NMpOsIBJIEHUs1 clIabOCTH, YTOMIISIEMOCTH, HAapyLIAIOTCA COH,
annetur. [Jnst GproiHOro Tuda XapakTepHbl MOMpPAYyeHHUE CO3HAHHS
(ot rpey. typhus — abIM, TyMaH), Open, TaUTIONHMHALMKM, HaIuYyue
collmi. OueHb TSDKENIBIMM OCJIOXHEHHSIMU 3a00JIeBaHUsT SIBJISIIOTCS ITe-
PHTOHHMT, KMILEYHOE KPOBOTEYEHHE B pe3yNbTaTe HEKpo3a JNuMda-
THYECKHUX 0Opa30oBaHUIl TOHKON KHMILIKH.

HNmmynuter. Mocne nepeHeceHHoro 3abojieBaHUSI BhIpabaThiBaeTCsl
MpPOYHBIA M MPOJONXHUTENBHBIA UMMYHHTET.

Muxpo6uonornyeckas muarHocTuka. B kayectBe marepuana mis uc-
CIeIOBaHUsI UCIONB3YIOT KpOBb, MOYY, HCIpaxXHeHHsl. OCHOBHBIM
METOAOM JHArHOCTUKHU sIBJIsieTcsl OaKTEpHONIOrHYecKuit, 3aBeplaio-
LUMiiCA BHYTPHMBHIOBOM HIEHTHUdUKALIMENA BbIAEIEHHON YUCTOM KyIb-
Typbl BO30yAuTENss — olpeneneHueM darosapa. [IpuMEHSIOT Takxe
CEpOJIOrM4eCKMil MeTol — peakyMio arrmoTuHauuu Bunans, PHTA.

Jlevenne. HasHauaior aHTHOMOTHKH. TIPUMEHSIOT TaKKe MMMYHO-
aHTUOMOTHKOTEpanuio (cM. riasy 7).

Ilpodunaktuka. [Ins npodunakTHKU NMPOBOIAAT CAHUTAPHO-TUTHE-
HUYECKUE MEPOIPUSATHS, a TaKXKe HCIIONb3YIOT BaKLIMHALMIO B paif-
OHax C Hebyaronony4Hom snumemMuyeckoit o6craHoBkoit. IlpumeHs-
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10T OploIHOTH(O3HYI0 XUMHYECKYI0 U OploliHOTH}O3HYI0 crnHpTo-
BYIO BAKLMHBI, NocienHsst oborauieHa Vi-aHTureHoM. [Ins sKcTpeH-
Hoi MpodHJIAKTHKH B oyarax MH(MEKLUH HCMOJb3YIOT GpIOLIHOTH-
do3Hblit GakTreprodar (B BUae TaGlETOK C KMCIOTOYCTOHYMBOH 060-
JIOYKOH M B XHIKOM BHUIE).

10.1.4. Bo36ydumenu canbMoHennesoe

CajiipMoHeJUle3 — ocTpasi KHLIeYHast MHMEeKUHs, XapakTepu3yoLas-
csl IIPEMMYUIECTBEHHBIM MOpPaXEeHHEM XENyJIOYHO-KUILLIEYHOTO TpaK-
Ta, BO3DYIUTENSIMH KOTOPOM SIBJISIIOTCS MHOTOYHMCIEHHbIe OakTepuu
u3 pona Salmonella (kpome S. typhi, S. paratyphi A, S. schottmuelleri).

Poxn Salmonella conepxut 6onee 2000 BuaoB, 6obLIAsE YACTE KO-
TOPBLIX MOXET CTaThb MPUYMHON caJbMoHesUte30B. Tosbko B Mockse
n MockoBckoii obiactH OoT GONBHBIX BHIIEAAIOT okono 100 Bumos
canbMoHet. Yaie napyrux obHapyxusatorcst Salmonella typhimurium,
S. enteritidis, S. heidelberg, S. newport.

TakcoHOMHYECKOe TOJIOKEHHe H CBOHCTBA CAJIbMOHEJI OIMMCAHbI
Bbiie (cm. pasgen 10.1.3).

Omuaemuonorus. OCHOBHOM HCTOYHHK 3a00N€BaAHUS — XUBOTHbBIE,
MpEeNMYLLIECTBEHHO AoMaliHue (KPYITHbIH U MeJKHWI poraTbiif CKOT,
CBHHBM M Ap.) ¥ NTHUBI (Kypbl, YTKH, Tycu #u 1p.). Hocuremsamu
caJibMOHeJU1 MOTyT ObITb M Apyrue MpencTaBUTeNii (ayHbl: MBIILIH,
ronydbu, yepernaxu, YCTPHLbI, TapakaHbl K Ap. Pexe HCTOUHHKAMH
3abosieBaHUsl SABJIAIOTCS JIlOOH — OoJIbHble W HOCHTENTH. MexaHuam
3apaxeHuss — (ekanbHo-opaibHbI. OCHOBHOH MyTh Mepeaayn MH-
dekunn — nuuiesoit. MakropaMy Mepesayd MOryT ObITh He TOJNBKO
MSICO XHMBOTHBIX W MTHL, WHPUIMPOBAHHOE MPH XH3HH XHBOTHOTO
Jmbo npu ero obpaborke, Ho U siia. Haubosee BOCIIpHUMYMBBI K
3aboJieBaHUIO JIIOAM CO CHMXEHHbBIM HWMMYHHBIM CTaTycoM (B TOM
yyclie TpyAHbie NeTH) ¥ OOJBHBbIE, MOJyYalouiHe aHTHOMOTHKHU. 3a-
GoneBaHMe LIMPOKO pacHpOCTpaHEHO Ha BceX KOHTHHeHTax. [lompem
3aboneBaeMocTH HabJlogaeTcs JIETOM.

Ilatorenes. CajibMOHe bl NMPOHKUKAIOT B OPraHU3M 4Yepe3 poT, J0-
CTHTAIOT TOHKOrO KHILUEYHHKA, e W Pa3BepTbIBAETCS IMATOJIOrHYeC-
KWt npouecc. bakrepun 6sarogapst akTopaM anre3svi MpHKPEIUIIOTCs
K CIIM3UCTOI 000/M0YKe, MPOHUKAIOT B €€ NIyOOKHE CJIoH, Tle 3axBa-
ThiBalOTCs MakpocdaraMu. CajJlbMOHEJUTHI pa3sMHOXAIOTC M MOrubaloT
¢ ocBoOOXIeHMEM 3HIOTOKCHHA, KOTOpBIA, MOMHMO oOLUed WHTOK-
CHUKallMH, BbI3bIBAeT AMAPEI0 M HapyllleHWe BOJHO-COJIEBOTO OOMeHa.
Haxogsuiasicsi B HoOpMaIbHOM COCTOSIHHMHM MHKpodiopa KHILEYHHKA B
3HaYUTEJIbHOI Mepe MpeMnsiITCTBYeT HAKOIUIEHHIO CAJIbMOHEUI. B Heko-
TOpBIX CHyYasix (ITPH CHMXKEHUH MMMYHHOrO CTaryca M BbICOKO BH-
PYJIEHTHOCTH BO30YAMTeNs1) BO3MOXHO pa3BUTHE GaKTepHeMHH U I10-
paxeHue KOCTeH, CYCTaBOB, MO3IOBbIXx 000JIOYEK M JAPYTMX OpPraHos.
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Kinunuka. M HKyGalMOHHBIN TIepUon paBeH B cpenHeM 12—24 y.
3aGoneBaHUe XapaKTepH3YeTcs TOBBIIIEHUEM TEMITEPATyphl, TOLIHO-
TO#i, pBOTOH, MoHocoM, Oonbio B XuBore. Kak mpaswio, mpomoi-
XUTEJIbHOCTb Gone3nu cocTapisier 7 nHeil. Ho B HexoTopbix ciydasx
HablonaeTcsi MOJTHUEHOCHAs TOKcHueckasi ¢opMa, NpUBOAAILAS K
cMepTH BOoJbHOrO.

HAMMynuTer riociie rnepeHeceHHoro 3aGojieBaHUsI COXpaHsIeTCs Me-
Hee roza.

Mpuxkpobuonornyeckas JarnocTuka. B kauecTBe oCHOBHOro Mare-
puaia sl UCC/IENOBAHUS MCIONb3YIOT PBOTHBIE MAcChi, UCITPaXKHE-
HUsl, MPOMbIBHbIE Bonbl Xenyaka. IIpuMeHsIoT GakTepHoNIOrHYecKHit
n ceponornyeckuit (PA, PIITA) Mertonbl mMarHOCTHMKH.

Jleyenne cajJbMOHENIE3a 3aKJIIOYAETCS B IPOMBIBAHMM XENyIKa,
IMeTe, BBEIEHMM XHUIKOCTEH i HOpMalW3allMd BOAHO-COJIEBOTO
obMeHa. AHTUGHOTUKHM NpU (opMax cpemHeil TIKECTH M JIErKMX He
Ha3HAYyaloT, TaK KaK UX MPUMEHEHUEe MPUBOAUT K IUcBakTepuo3y M
B pe3yabTaTe Gojee AJIUTEIbHOMY TeYeHMIO OOJIE3HH; KpPOME TOro,
OYEHb BEJIMKO YUCIO aHTUOUOTUKOPE3MCTEHTHBIX CAJIBMOHEJUI.

IIpopunakTuka Hecrneuuduyeckass — CaHUTAPHO-TUTHEHHYECKUE
MEPOIPUATHS, 3aK/IIOYaIOlIUecsi, B YACTHOCTH, B IMpaBUJIBHON Ky-
JIuHapHo# obpaboTke Msca U SAMLL.

10.1.5. Bo36ydumenb Kuwe4YHO20 UEPCUHUO3a

KuiieyHsiii MepcuHno3 — uH$exKUMOHHAass GoJie3Hb, Bbi3biBaeMasi
Yersinia enterocolitica, xapakTepu3syouasics MOpaXXE€HUEM MULLIEBAPU-
TeJILHOIO TPAaKTa, TEHAEHLIMeH K reHepaM3aliiM C BOBJICYEHHEM B IIa-
TOJIOTMYECKUIl MpOLECC pauIMYHBIX OopraHoB U cucteM. Bo3byautens
nepcurnosa 6eut onucad [. HlneiidcereitHom 1 M. KonemaHom (1939).

Takconomua. Yersinia enterocolitica otTHocuTcs K otaeny Gracilicutes,
cemeiictey Enterobacteriaceae, pony Yersinia.

Mopdonorust H THHKTOpHANBHBIE CBOHCTBA. Bo36ynMTenb MEepCHHU-
03a nonuMopdeH: MOXeT UMeTh NGO hopMy MaJloOYKH C 3aKpyIrJieH-
HbiMM KoHUamM (wiuHoit 0,8—1,2 MkM, wupuHoi 0,5—0,8 MkMm),
JI60 oBOMAHYIO (PopMYy C GuMoNspHbIM OKpaluMBaHUeM (cM. puc.10.1).
Cnop He obpa3syer, uHorga MmeeT Kamncyny. [lepurpux, Ho moasH-
XeH Jnuup npu Temnepatrype 18—20 °C, mpu 37 °C noaBUXHOCTb
yrpayusaeT. Hekortopble wtaMmpl MMeOT nmuik. ['paMorpuiiaTeseH.

KynsTuBHpoBanue. Y. enterocolitica — ¢haKyabTaTUBHBINA aHa3po6.
OntumansHeiM pH cpenbt juist ero pocra asnsiercst 7,2—7,4. HauGo-
Jlee GnaronpHsTHas Temneparypa 22—25 °C, 4to sBisieTcsl ocobGeH-
HOCTBIO 3TOr0 MUKpoopraHu3ma. OH HEeNnpUXoT/IMB U pacTeT Ha NMpo-
CTHIX MUTATENbHBIX Cpelax.

®epMenTaTHBHAA AKTHBHOCTh. BHMOXMMMuecKass aKTUBHOCTb BO36y-
IOUTENS MEPCMHMO3a AOCTaTOYHO BbICOKA. B 3aBMCHMOCTH OT OTHOLIe-
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HUA K HEKOTOPHIM YIJIEBOLAM pA3IMYaloT 5 GHOXMMHYECKHX BapH-
aHTOB.

AnTurenHas cTpykrypa. Bakrepun mumeior O- u H-aHTHreHsi, y
HEKOTOpbIX WTaMmoB ObHapyxeH K-aHtureH. ITo O-aHTureHy pas-
Jnudaior 6onee 30 cepoBapoB; oT GONBHBIX Yallle Bcero sbumesior O3
n O9 ceposapbl.

@akTopsl naToreHHocTH. Y. enterocolitica MMeEeT SHIOTOKCHH, OKa-
3bIBAIOLLMHA DHTEPOTOKCHYECKOE JEUCTBHE; HEKOTOphIE LITAMMBI — BE-
ILIECTBO, COOTBETCTBYIOLIEE S3K30TOKCHHY, o0yajnaloliee SHTEPOTOK-
CHMYECKHMM M LIUTOTOKCHYECKUM AEHUCTBHEM. Y HEpCHHHI OGHapyxXeH
TaKXe WHBA3MBHbIH GeIOK. ANre3smBHasi aKTUBHOCTb MEPCUHUIN CBSI-
3aHa ¢ MMM K OenkKaMu HapyXHoit MeMmOpaHbl. Kamcyna nmpemnsr-
cTBYeT (arouuTo3sy.

Pe3ucrenTocts. Bo3bynurensb mepcHHMO3a YyBCTBUTENEH K BBICO-
KHM TeMIlepaTypaM, CONHEYHBIM JyYaM, AE3MHOUUHPYIOIIUM Cpel-
CTBaM, HO OY€Hb YCTOMYMUB K HEHCTBHIO HH3KHUX TEMIIEpPATYp: XOpO-
wo nepeHocuT TemnepaTypy — 15—20 °C, npu 4 °C MoXeT pa3MHO-
Xarbcs.

BocnprAMYHBOCTD KHBOTHBIX. Bo30ynuTeNs HEpCMHMO3a MATOrEHEH
IUTSl MHOTHMX XHBOTHBIX, HO 3KCIMEPUMEHTAIbHOK MORENM IS U3Y-
yeHus 3a00jIeBAaHMSL IO CHX MOP HE CYLHECTBYET.

Ompemuonorng. [lepBole cnydan mepcHHHO3a ObUTH OMMCaHbl B
Hayasne 60-x rogos Bo ®panumu, Benbrmm, [lpenun. Ceityac sT10
3abonepaHue BCTpEYaeTcsl BO MHOTHX cTpaHax MHpa. Y. enterocolitica
LIMPOKO paCMpOCTpaHeHa B NMPHUPOJE, BLIAEISIOT €€ OT MHOTMX BM-
IIOB XMBOTHBIX M MTHUL. OOHapYXUBAIOT HEPCHHHH TAKXKE B OTKDbI-
THIX BOMOEMAaxX, TAe OHH HaxomATCsS B CUMOHO3e C HMHQY30pHUAMH,
pbibaM¥, 4YTO MO3BONSET OTHECTHM KHMIUIEYHBIH HWEPCHMHHO3 K calpo-
HO3HbIM MH@ekIHaM. McToUHNKOM MHPEKUHU A YeoBeKa sIBJsi-
IOTC B OCHOBHOM JOMAlIHHE >XWBOTHbIE (CBHHbHM, KOPOBBI, KOII-
KH). MexaHu3m nepenauu MHbexumn — dexajibHO-opaibHbIH, OC-
HOBHOM NyTh MepeJayd — TMHILECBOM: 3ab0neBaHME MOXET BO3HHMK-
HyTb Npu YMOTPeONEHUM MONOKa, Msica, (PpyKTOB, OBOILUCH, Haxe
XpaHMBIUKXCA B XOMOIMAbHUKE. BO3MOXHBI TaKXe KOHTAKTHO-OBITO-
BOI (MpM KOHTAaKTe Jioaeil ¢ OONBHBLIMM XHMBOTHBIMH) M BOAHBII
Nyt nepeaayu. DBoseloT MepcMHHO30M MIOOM BCEX BO3PACTOB, HO
GoJsiee BocpuMMYMBLI K Hemy aeTH 1—3 ner. 3abonmeBaHKe BeTpeya-
€TCcd 4Yallle B XOJIONHOE BpeMs Troja.

IaTorenes. Bo3byaurtenb monagaer B OpraHU3M 4Yepe3 poT, B HUX-
HHX OTIZeNax TOHKOH KHWUIKH MPHUKPEIUISETCS K 3IUTEIUIO CHM3HC-
TOi 000M104YKH, BHEIPSIETCA B KJIETKHM STMUTENNsI, BbI3bIBAS BOCIaJle-
Hue. UHorma B mpoilecc BoBieKaeTcsl ammeHAMKC. Y jogeil ocnab-
JIEHHBIX MOTYT Pa3sBUTHCS CENCHUC, CENMTHKOMMEMHsS ¢ 0Opa3oBaHHEM
BTOPMYHBIX THOMHBIX 0YaroB B MO3re, MEYeHU, cele3eHKe.

Kinnayeckan Kapruna. 3abonesaHue pa3HOOOpAa3sHO IO TAXECTH M
KJIMHUYECKUM MPOSIBIEHUSIM. Pa3inyaloT racTpO3HTEpPOKOJHUTHYECKYIO,
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anneHIuKyIsIpHylo, cenTyeckyto opMbl. MHKyOaLIMOHHEIH nepuoj
1—4 nHs. 3aboneBaHUe HAYUHAETCS OCTPO, NMOBBIILAETCH TEMIEpaTy-
pa tena go 38—39 °C, nosmnsAloTCcS NpM3HAKH oOlei WHTOKCHKA-
LMY, Pa3BMBAIOTCA CUMINTOMBI B 3aBUCHMMOCTH OT (hOpMBI GOJIE3HH.

AMMyHuTeT npu MepcHHUO3e M3yueH MAaJo.

MukpoOuoJornyecKas JHarHOCTHKA. MarepHaioM ISl MCClIeqoBa-
HUST CIIyXaT MCNpaxHEeHUs], MoYya, KpoBb, CIHHHOMO3IOBAsl XHUAKOCTb.
OCHOBHOI MeToJ JMUATHOCTUKHU OaKTEPHOJOTHYECKUI, MO3BOJISIOLUIMIA
UIEHTUDULIMPOBAT BO3OYAMTENSI, ONpeneanTh aHTHOMOTHKOTPAMMY,
NPOBECTH BHYTPHMBHMIOBYIO MIEHTH(UKAIIMIO (YyCTAHOBUTL CEpOBAp,
OMoxuMHUYecKHit BapuaHT, darosap). B kauecTse BcroMoraTeJibHOro
NpHUMeHSIOT ceposiortyeckuit Metox (PHTA).

Jleyenne. Haznauaior aHTMOHOTHKH.

IIpopunaktuka. CobOiioneHHe CAHUTAPHO-TUTHEHHYECKHX MPABWI,
0COOEHHO TNpH XpaHEHUHM M TIPHTOTOBJIEHMM THILH.

10.1.6. Bo36ydumenb xonepbi

Xojiepa — ocobo onacHasi, KapaHTMHHas MHGEKIMOHHasE Go/e3Hb,
BbI3bIBaEMasi HEKOTOPbIMM MpeacTaBuTeNisasMu Buaa Vibrio cholerae,
XapaKTePHU3YIOLLIASICS MOpAXeHNEM TOHKOM KULIKW, HapylleHHEM BOI-
HO-COJIEBOro 0OMeHa M WHTOKCUKalMeil. XosepHblii BUOPHOH ObLT BbI-
aenen B 1883 r. P. KoxoM ot GonbHoro xosiepoit. B 1906 r. Ha kapau-
THHHOI ctaHuuM Ojb-Top B Erunrte npu obcenenoBaHUM NMaJTOMHM-
koB @. u Y. lotuuxu Beigennan BOpuoH Oib-Top.

Taxconomusi. XoJiepHblit BUGpHOH oTHOCHTCS K oTaeny Gracilicutes,
cemeiictBy Vibrionaceae, pony Vibrio. BHyTpu Buaa Vibrio cholerae
pa3inyaloT 2 OoCHOBHBIX OHoBapa: biovar cholerae classic (BblgeneH-
Helil P. KoxoM) u biovar eltor (oTkpbithiii @. u E. T'oTuuiMxaM#).

Mopd¢onorns ¥ THHKTOpHAJbHbIE CBOMCTBA. XOJIEPHbI BUOpUOH —
HeboJiblasgs TpaMOTpHIIATeIbHAS M30THYTasl Najioyka UIMHOH 2—4
MKM, TomuuHol 0,5 MxM (cM. puc.10.1), He obpa3syer crniop, He KHMeeT
KArcyJjibi, MOHOTPUX U YPE3BBIYAHHO MONBUXCH.

KynbtuBupoBanne. V. cholerae — akynbTaTHBHBIN aHa3pob, HO
npeanoYUTaIOIMi a3poOHBIe YCIOBHUSI, MO3TOMY HAa MNOBEPXHOCTH
XHUIKOM nUTaTeNnbHOM cpenbl o6pa3yeT MmiaeHKy. OnTUMaibHast TeM-
nepatypa aisi pocra 37 °C, Haubosnee GiaronpusitHoe 3HayeHue pH
cpenbl B OTJIMYME OT APYTHX MUKpoopraHusmMos pasHo 8,5—9.0. Xo-
JiepHblii BUOPMOH — OYEHb HENPUXOTJIMBBIH MUKPOOPraHM3M: pac-
TET HAa MPOCTBIX MHUTATENbHLIX Cpegax, TaKMX Kak 1 % LiejiouHast
nenToHHasi BoJA, LIEJOYHOI arap. OTH Cpelbl SIBASIIOTCA 3JIEKTHB-
HBIMU ISl Hero. XapaKTepHoii ocoGeHHocThlo V. cholerae siBnsiercs
ObICTPBI pOCT — IUJIEHKA HAa MOBEPXHOCTH XHIKOW cpeabl obpa3ly-
ercs yepe3 6—8 u. Ha rutotHoit cpene obpasyer Melikue roiyGosa-
Thbi€ KOJOHMH.
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DepmMeHTATHBHAS AKTHBHOCTb. BHOXMMMYECKasi aKTMBHOCTb XoJiep-
HOro BUOpHOHA MOCTaTOYHO BHICOKA, OH 00jagaeT GojbLIMM Habo-
poM c¢epmeHTOB. [Ipyu MaeHTHPUKAIUKH HAUOOJIee BaXHBIM SBISETCS
OIpeAEIEHHE €ro OTHOLUEHMsI K MaHHo3e, apabuHo3e U caxapose. [1o
cnoco6HocTH ¢epMeHTUpPOBaTh 3TU yrieBoldsl Xeitbepr Bce BHOpHO-
Hbl ceMeiicTBa Vibrionaceae pasgenun Ha 8 TpYII; XOJNEPHBIA BUOG-
PHOH OTHocHTCA K 1-if rpynne (MaHHo3a+, apabuHo3a-, caxaposa+).

Anrurennas cTpykrypa. XosiepHblit BUOpHoH uMeer O- u H-aHTu-
reHbl; B 3aBUCHMOCTU OT cTpoeHUs] O-aHTUI€HA Y HEro pasjin4yaioT
6osee 150 ceporpynn. Bo30OymuTenb xonepsl OTHOCHTCS K Ceporpyil-
maM Ol u 0139 (ero obGosnaueHue V. cholerae Ol u V. cholerae
0139), Bce mpyrue mnpeacraBuTenu Buaa V. cholerae He sBisioTCA
BO30OYIUTENSIMA XOJIEpbl, HO MOTYT BBHI3BIBaTh, HAIpUMEp, TacTpo-
SHTepUTHI. O-aHTUreH cocToMT U3 3 KoMmroHeHTOB: A, B u C. B 3a-
BUCUMOCTH OT MX COYETAHWsl Pa3NMyaioT 3 cepoBapa BO3OyOUTENs
xonepel — Orasa (AB), MHa6a (AC) u T'uxownima (ABC). H-aHTH-
reH HecrieurpuueH misg V. cholerae, oH gBiseTcss oOMIMM IS BCEro
pona Vibrio.

@®axTophl NATOreHHOCTH. XOJIEPHBI BUOPHOH 06pasyeT SHAOTOK-
cuH. KpoMe Toro, oH BbIIENSET 9K30TOKCHH, COCTOSILLMIA M3 HECKOJb-
KUX ¢pakiuii, Haubonee BAXHOM M3 KOTOPBIX SABJIAETCS XOJIEPOTEH.
XoneporeH BbI3BIBAET TMITEPCEKPELIHIO BOABI M XJIOPHAOB B IIPOCBET
KHUIIEYHHKA, HapylleHHe oOpaTHOro BCachIBAHWSI HATpUs, B pe3yb-
TaTte BO3HMKAeT AUapes, IPUBOASIIAs K 00€3BOXWBAHHIO OpPTaHU3-
Ma. DK30TOKCHH 00jialaeT TakXe LHUTOTOKCHYECKHUM HEHUCTBHEM M
BBI3bIBAET 'MOEb KIETOK STMUTENUSI TOHKOW KULUKU. Y BO3GymHTENS
XoJiepbl UMeIOTCsl (pepMEHTBI arpeccid — (UOPUHONIU3UH, THATYpO-
HMIA3a, JeLMTHHA3a, HeilpaMyMHMAa3a. I1aToreHHOCTh CBSI3aHa TaKXe
C aAre3svBHbIMH cBoiicTBaMU (OeKM HApy>XXHOW MeMOpaHbI), MOIBHX-
HOCTBIO BUOpHOHA.

Mnddepenupanus O6uoBapos clolerae u eltor, CXOAHBIX MO BCEM
nepeyrcieHHbIM CBOMCTBaM, IMPOM3BOAMTCSI C MOMOILBIO psia Tec-
ros;, HaubGojee BaXHblE U3 HUX — YYBCTBHUTEJIBHOCTb K crieludu-
yecKMM OaxreprodaraM, MOJUMHUKCUHY U arrmoOTHHALUU KYpPUHBIX
3PUTPOLIMTOB.

PesucrentHocts. BoJjiee yCTOWYUBBIM K HaArpeBaHWUIO, AEHCTBUIO
COJTHEYHBIX JIydei, Ne3nHPULHUPYIOLIMM CpeACTBaM siBjiseTcsl OMoBap
eltor, XoTs ero pe3uCTEHTHOCTb CPaBHUTEJbHO HeBbicoKa. OueHb 4yB-
CTBUTEJIEH XOJIEPHBI BUOPHOH K KHMC/IOTaM.

BocnpuumynBocTh KHBOTHbIX. 2KMBOTHBIE K BO3OYAMTENIO XOJEphI
HEYyBCTBUTEJIbHBI.

Dmuaemuoorusa. Xojepa — 3abojeBaHHE, M3BECTHOE C IPEBHMUX
BpeMeH, Ho no Havyana XIX B. oHa BcTpeyasnack Tojgbko B Mumuu,
[€ CYLLECTBOBAJ MOCTOSIHHBIA o4Yar WH¢peKLHUH, COXpaHSIOUIUIACS U
B Hacrosilee BpeMsi. B 1817 r. ouepennas snunemus xonepsl B UH-
1MW BIEpBble BHILIUIA 32 €€ Tpelejbl U OXBaTWJIa MHOTHE CTPaHBbI.
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B 1817—1926 rr. 6bu10 6 MaHaeMuit xonepsbl; ¢ 1961 r. Hayamach cempb-
Masi NMaHAeMHs, TPUYUHON KOTOpOii ABWIICA GuoBap eltor. B Hacros-
niee BpeMsl perucTpUpyeTcsi BocbMas MNaHJZeMUsA, BbI3BAHHas
V. cholerae 0139 biovar eltor. Xonepa BcTpeyaetcss Gojiee YeM B
90 cTpaHax BceX KOHTHMHEHTOB, KpOMe AHTapKTHABL. DTO aHTPOMOHO3-
Hasi MH(EKUUA, UCTOYHUKOM HHpEKLHUHN SBISIOTCI GOJNIbHbIE JIOOH
M Hocutenu (HOCHTENbCTBO OMoBapa eltor BcTpeuaeTcss 3HAYUTEb-
HO yvaille, yeM OuoBapa clolerae). MexaHu3m nepemayu MHGPEKLUU —
(exanbHO-OpaNbHbIA, CPEAH MyTeil MepemauyM MpeobaanacT BOAHBIA,
OIHAKO BO3MOXHbI MHILEBO U KOHTAaKTHO-OBLITOBOM.

IlaTorene3. BuOGpHoHbI, Momajamolde Yepe3 POT B XKENYLOK, B
pes3ynbTare OEeHCTBUA CONAHOM KUCAOTBI MOryT MOrubHyrb. OQHaKoO
MpH TOCTYyMAeHUH OONbIIOro KoJWYecTBa BO3OYAMTENE M CHHUXe-
HUM KHMCIOTHOCTH XeJYAOUHOro coaepxumoro (pasbaBieHHe ero
BOJOW, MUILICH, [ACTPUT CO CHUXEHHON KHCIOTHOCTbIO) BUOPHOHBI
MoMagalT B TOHKYIO KMIUKY, Pa3sMHOXalOTCs, MPHUKPEIISsicb K ee
SMUTENNIO, U BLIAETAIOT IK30TOKCHH, KOTOpBIM HapylllaeT BOJZHO-
coneBoif o6MeH, MPHUBOAUT K Pe3KOMY 00€3BOXHBaHHIO OpraHM3Ma
1 auunoosy. McnpaxHeHus, cocTosiide M3 XHUAKOCTH WU MOrHGIIMX
KJIETOK CNU3MCTON 06OJIOYKH, UMEIOT BHUI pucoBoro orBapa. Ilpu
ruben BUOPUOHOB OCBOOOXIAETCS 3HAOTOKCUH, BbI3bIBAIOLIMI WH-
TOKCUKALIMIO.

Knnanyeckas kapruna. MHKyGalMoHHbBIN Mepyuoa MPOMOXKaeTcs OT
1 mo 6 mHeit. 3aGoneBaHne pa3BMBAETCS OCTPO — C MOBBILIEHUSA TEM-
nepaTypbl Tena, PBOTHI, MOHOca (MCMpaXHEHWHA W PBOTHbIE MacChl
MMEIOT BUJ PMCOBOrO OTBapa). BTa cTamus npononxaercss 1—3 mHs,
3aTeM 3a0oneBaHHE MOXET MMM 3aKOHYMThbcs (MpH Nierkoit ¢opme xo-
JIepbl) UIU MepedTH B CAEAYIOLIYIO CTaful0 — CTagUI0 FacTpOSHTe-
puta (dopMa cpeiHeil TAXECTH), KOIrIa YCHUIMBAIOTCA PBOTA U MMO-
Hoc, GonbHOM Tepser g0 30 1 XHUIOKOCTH B cyTKU. Pe3koe 006e3Bo-
XHBaHHe MPUBOAMT K HapyLIEHUSM CEpIAeYHO-COCYNUCTOMH, AbIXaTeb-
HO# cHcTeM, cymoporaM. 3aTeM 3a0o0JieBaHUE MOXET IepedTH B Tpe-
ThIO cTaguio (Taxemas ¢opMa Xonepbl) — XoJjiepHoro aaruaa (oT Jyar.
algidus — XonomHbI), XapaKTepHbIM TPU3HAKOM KOTODOIO SIBRJISIET-
cs CHHXeHUE TeMileparypbl Tena no 34 °C. XonepHbIi anrug 3akaH-
YMBaeTCs CMEPThbIO GONBHOTO.

buosap eltor B omiMuue ot GuoBapa cholerae yaiie BbI3bIBaeT
3aboneBaHKe, MpoTeKalolee B Jierkoi gopme.

HNIMMyHHTET, BEpOATHO, HEMPOYHBIA W HEMpPONOIXUTENbHBIH.

MukpoGHonornyeckas IHATHOCTHKA. Matepuasiom [Uls Mccienosa-
HUSl SBISAIOTCS PBOTHBIE Macchl, MCIPaXHEHHWs, MUILEBbIE MPOAYK-
Thl, Boaa. Kak opueHTHpOBOUHBII MOXeT GbITh UCMOJb30BAH GaKre-
PHOCKOITUYECKUIA MeTol. B OCHOBHOM IIpHMeHAIOT GaKkTepHooruyec-
KWt METOA, MO3BONAIOWIMI HIeHTHULMPOBATh Bo30YyauTENS (OMpe-
aenutb V. cholerae O1 unu O139), YCTAHOBUTH YYBCTBUTENBHOCTb K
aHTUOUMOTHUKAM, TMPOBECTH BHYTPUBUAOBYI0O MACHTH(HKALIUIO — BbI-
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siBJIeHe GroBapa M cepoBapa. DKCNpecc-IUarHOCTUKY XOJIephI Mpo-
U3BoIAT ¢ momoilplo PUD.

Jleyenne. HasHayaior aHTUOMOTHKHM LIMPOKOTO CIIEKTpa AEHCTBUSA
U BBOAAT IUIa3MO3aMeLIAIOUINE XUAKOCTH.

Ilpodpnnakmika. [1aBHBIE MPOPUIAKTHYECKUE MEPOIPHATHA — He-
crienrgpHUUecKe CaHUTapHO-TUTUEHUYeCcKHe U KapaHTHHHBIE. s cre-
nrdryeckoil NpodpuIaKTUKU, UMEIOILIEH BCITOMOraTeJibHOe 3HA4YeHMe,
MPUMEHSIIOT XOJIEpHYI0 YOUTYIO BakUMHY M XOJEPHYIO KOMOMHMUpPO-
BAHHYIO BaKUWHY, COCTOSILLYIO U3 JBYX KOMIIOHEHTOB. XOJlepOreHa-
aHaToKCMHA U O-aHTUreHa XoJepHOro BMOpHOHA.

10.1.7. Bo3bydumenu 6pyuennesa

bpyuennes — HH}peKnMOHHAasA GoNe3Hb, BbI3bIBAEMass OakTepHsIMU
pona Brucella, xapaxtepu3ylow@ascs MIMTENbHON JUXOPanKoH, Mo-
paXeHHWeM OMOpPHO-ABMraTeIbHONO amnmnapara, HEpPBHOM, CepaeYHO-CO-
CYOUCTON M MouemnosioBoi cucrteM. HaspaHue poma cBsA3aHO C MMe-
HeM [I.Bploca, orkpeiBuiero B 1886 r. BosGyauresnst Gpyueiuiesa.

Takconomua. OcHoBHbIe Bo30OyauTenu Opyuemwresa — Brucella
melitensis, B. abortus, B. suis, orHocsTcs kK otneny Gracilicutes, poxy
Brucella.

Mopdosorus # THHKTOpHANbHbIe cBoiictBa. Bpyuemnbr — Menkue
rpaMoTpMLaTeIbHble MaTOYKH OBOMAHOW ¢opmbl mnuHoi 0,6—
1,5 MxM, wupuHoit 0,5—0,7 mxMm (cM. puc.10.1). He obpasyior cniop,
He MMEIOT XTYTHMKOB M KarcyJbl.

KynsTueupopanue. Bpyuemnsl — obiuratHeie aspoObl; B. abortus
IUISL pocTa HyXmaercsl B npucytctBud 5—10 % yrmrekucnoro rasa. On-
TUMalbHass TeMreparypa Mg pocra 37 °C, omMUMAalbHOE 3HAYECHHUE
pH cpensr 6,8—7,2. Bpyuemnbl TpeGoBaTeabHbl K NMUTATENBHBIM Cpe-
1aM W pacTyT Ha creLMaibHbIX cpemax (meyeHouHbIx u Op.). Mx oco-
OGeHHOCTBIO SIBASIETCSI MEMIEHHBIA (B TeueHUe 2—3 HEX) pOCT.

QDepMeHTATHBHAS AKTHBHOCTh. BHOXMMUYecKasd akKTMBHOCTb Opymesut
CPaBHUTEJIbHO HEBBHICOKA.

AnTHrennas cTpykTypa. Bpyuesuisl umelor 2 pasHoBuaHocTH O-aH-
TUreHa — A U M. DTU aHTHUTeHBl BumocneuuduyHsl; y B. melitensis
B GoJblIEM KoJuyecTBe comepXurcss M-aHTureH, y B. abortus u
B. suis npeobnamaer A-aHTHUIEH.

Mo OMoxMMUYECKMM, AHTUTEHHBIM CBOICTBaM, CrOCOOHOCTH pa-
CTM Ha cpefax c KpacuTeJsaMH (YKCHHOM M THOHHHOM BHYTPH BH-
OB pa3fivyaloT GHOBAapbI.

®akTopsl MATOreHHOCTH. bpylie/bl 06pa3yloT 3HIOTOKCHH, 06Ja-
NAIOLHUA BBICOKOW HWHBA3UBHOM CMOCOOHOCTBIO, a4 TakKXe IMpOAYLM-
PYIOT OOMH U3 (PEPMEHTOB arpeccMM — ruajypoHuaasy. Ux aaresus-
Hble CBOICTBa cBsi3aHbl ¢ OenKaMU HapyxXHOW MeMOpaHBI.

PesuctrenTHocTs. Bpyle/uibl odyeHb OBICTPO TMOrMOAIOT MPU KUIS-
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YEHUH, JeHCTBUM Ae3MHPULUMPYIOLIUX CPEICTB, HO ZOBOJIBHO YCTOM-
YUBEI K HU3KUM TeMIiepaTypaM (B 3aMOPOXeHHOM MsCE COXpaHSIOTCS
IO 5 Mec, B MOJIOYHBIX Mpoxykrax mo 1'/, mec).

BocnpunmunBocTs xuBoTHbIX. K GpyLeiiaM o4eHb YyBCTBUTEJBHEI
MOPCKHe CBHUHKH, KpPOJIMKH, Oejible MBILIH,

Omuaemuonorna. bpyuesnnes — 300HO3HAs WMHQEKLUA; UCTOYHH-
KOM UH}EKUMHU SIBISIOTCA KPYMHBIH U MEJNKHil porarelif cKOT, CBH-
HbU, pexe OJIeHW, Jollanu, cobaku, KOMIKH MU APYrHe XHBOTHBIE.
B Poccun ocHOBHONM HCTOYHMK Gpyueiiesa — OBLbI, BBIIEISIOLHE
B. melitensis, Ho Moryt ObITs ¥ KopoBhl (B.abortus). BonbHble moou
HeE SIBJSIIOTCS. MCTOYHUKOM MH(peKUMH. 3apaxeHue OpyLeiie3oM INpo-
VCXOIMT NpH ynoTpe6lieHMH MOJIOYHBIX MpoayKToB, Msca. Hepemako
3abosieBaloT JOAH, MMEIOIIME KOHTAKThl C GOJBHBIMU XWBOTHBIMH,
HanpuMep ZospKH, nactyxu. Bpyuesnes BcTpeyaercst B pasHbIX cTpa-
Hax. Habmogalorcst Kak crniopaguyeckue ciydyau, TaK M BCTBILUKH 3a-
OoJleBaHMS] B OCHOBHOM B XWBOTHOBOJYECKHMX paifoHax.

IaTorenes. Bpyleibl NpOHUKAIOT B OPTaHU3M Yepe3 CIM3UCTHIE
060JI0OYKH U KOXY, MOMANalOT B perHOHapHble JMM@aTUYECKHe YaTbl,
3aTeM B KpoBb. TOKOM KpOBH OaKTepuUUW pasHOCATCA MO BCEMY opra-
HU3MY W BHEIpSIOTCA B OpPraHbl PETUKYIO3HIOTEIHAIBHOM CHUCTEMBI
(neYeHb, celie3eHKY, KOCTHBIi M03r). TaM OHM MOIYT ILIMTENbHOE
BPEMsI COXPAHSITbCS M BHOBb MOfanarh B KpoBb. IIpu rubenu Opy-
el ocBoboxnaercs 3HIOTOKCHH, BbI3BIBAIOIIMNA MHTOKCHKALIUIO
opraHu3ma. B matoreHese 3a0osieBaHMI WIpaeT TaKke PoJib CEHCHOU-
JM3alUus opraHusMa GpyuLenamu.

Kmmnnveckas xapruna. MHKyGanMOHHBIA NMepHOA cocTaBiasieT oT |
no 3 Hex. CuMNTOMAaTHKa pasBuBalollerocs 3abojieBaHUSA OYEHb pa3-
HooOpasHa. bpyuesunes xapaktepuayercs JJIATENBHON JIMXOPAJKOM, 03-
HOGaMH, MOTIMBOCTBIO, GONIMH B cycraBax B pe3ylbTare MX Mopa-
xeHus. Hepelko BO3HMKAIOT paguKyJIUTbl U MMO3UTHL. B narosoru-
YeCKUM MpollecC BOBIEKAIOTCA TaKXe CepAeYHO-COCYIUCTas, Moue-
noJyioBast U apyrue cucreMmbl. bojle3Hb MMeET 3aTSXHON Xapakrep.

HMmmynnrer. Tlocne nepeHecenHoro 3aboneBaHust ¢opMHUpyercss He-
MPOYHBIA U HETIPOMOJIXUTEJIbHBIH MMMYHUTET, OH COXpaHSETCs B Te-
yenue 6—9 Mec. Hepenko monu, mepeHeciuue Gpyleiie3, BHOBb 3a-
GoneBaloT 3TOH MHbeKUHe.

Mukpobnosiornyeckas IHArHOCTHKA. B kadecTBe Matepuana mis uc-
CJIEIOBAaHUA HUCMONB3YIOT KpOBb, MOYY, KOCTHBIA Mo3r. OcHOBHOM
METOA HUAarHOCTUKH — OaKTepHOJOrHYECKHii, MO3BOJISIOUIMI olpe-
NENUTh He TOJIBKO POl BO3GYAMUTeNsl, YTO BAXHO JUISI TTOCTAHOBKHU IH-
ar{osd, HO U BHMI, YCTAHOBJIEHHE KOTOPOTO IPOU3BOMOAT U BbISBJIE-
HUA MCTOYHUKA MHeKUUU. [IpuMEeHSIOT TaKkKe CepONIOTUYECKHIT Me-
ton (peakuuu arrmoTHHanuu Paiita u XemmibcoHa, PHTA, PCK u
ap.), KOXHble ajuieprudeckue npobel (mpoba BiopHe ¢ GpyleinHOM).

Jledenme. OcHOBHOE JieueHHe — aHTUOMOTHKOTEpanusa. OYeHp penKo
UCIIOJNIB3YIOT Il BaKUMHOTEpANMM YOUTYIO BaKLIMHY.
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IIpopunaktuka. OcHOBHasi poib B NpodHJIAKTHKE Opyleiiesa
MPUHAIEXUT CAHUTAPHO-TUTHEHUYECKUM MEPOTPUATHAM (B TOM YHcC-
JIe macTepu3alMM Mojioka). Kpome TOro, npHMEHSIOT 1O 3MUIEMHU-
YECKUM [OKa3aHUAM XHUBYIO OpyLENIe3HYI0 BaKUUHY.

10.1.8. Bo36ydumens nenmocnupo3sa

Jlentocnupo3 — HHpekuroHHas 6Gone3Hb, BbI3biBaeMas Leptospira
interrogans, XapakTepHu3yloILascsa MopaXeHUeM KPOBEHOCHBIX Kaluii-
JiapoB, neyeHH, mouek, Mbiiul, UHC, Hepenko comnpoBoxnaroiuas-
ca XenTyxoil. Bo3bymutenp Jjientocnuposa OblT BelaeneH B 1914 r.
P. Unano u U. Upo.

Takconomusa. Bo3GyauTens JeNTOCMUpO3a OTHOCHUTCHS K OTHENY
Gracilicutes, ceMmeitictBy Leptospiraceae, pony Leptospira.

Mopdonorus ¥ THHKTOPHAJbHbIe cBoicTBa. Jlenmrocnupbl — GakTe-
PUM, UMeEIOLUME HU3BUTYIO ¢opMy, WIMHOH 7—14 MKM, TOJILMHOI
0,1 MxM (cM. puc.10.1); xapakTepu3ylOTCS HaATMYHMEM MHOTOYUCIEHHBIX
MeJIKHX 3aBUTKOB, KOHLIbl JIEMTOCIUpP 3arHyThl B BUOE KploukoB. He
00pasyloT crop M Karcys; MOABUXHBI — COBEpLIAOT [MOCTYMaTe/b-
Hoe, BpallaTejibHoe, crubarenbHOe ABUXEHHs. JlenTocnupbl aHWIU-
HOBBIMH KpacHTeJIIMH KpacsaTcs MJioxo, nmo PoMaHoBCKoMy—IHM3e oK-
palliMBalOTCS B PO30BBbI L[BET, IpaMOTpHUATeNbHBl. ONTHUMAIbHBIN
croco6 M3y4eHUsT UX MOp(OJOrMM — TEMHOMOJbHAs MUKPOCKOITHUS.

KyabrusupoBanse. JlenTocnupbl KYJbTUBHPYIOT B a3pOOHBIX YCIIO-
BHSAX HA CrieLUaJIbHBIX MUTATEJbHBIX Cpellax ¢ HaTUBHOW KpOJIUYbei
cbiBopoTKoit nipu 25—35 °C u pH 7,2—7,4. Pactyr MemneHHo.

®epmeHTaTHBHAA AKTHBHOCTL. BHoXxyMMUyYeckasi akTUBHOCTD JIENTOC-
MUp HEBBICOKAs.

Anvrennas cTpykrypa. Cpenu npenctasureneit poga Leptospira Bbl-
nensior okoso 200 cepoBapoB, OOBbEAMHEHHBIX B 19 cepolorMuecKmx
rpymnn. PogocneuuduyeckuM sBIseTc monarcaxapugHbliii pubprLIap-
HBIl aHTUTeH, NIPUHAIJIEXHOCTb K IPyMe W BapUaHTy ONpelender-
C COOTBETCTBEHHO 00OJOYEYHBIMU GENKOBBIMU M JIMMIONPOTEHHOBBIM
aHTUICHaMH.

®akropsl narorennocTH. [latoreHHbie CBONCTBA JIENTOCTIUP OOYC-
JIOBJICHBI 0Opa3oBaHHEM MaJIOU3YYEHHBIX 3K30TOKCHHOMOAOOHBIX BE-
UIeCTB M 3HAOTOKCUHOB. JlenTocnupbl, KpoMe TOro, NpOAYLHUPYIOT
¢bUOpUHONM3NH U TUIa3MOKOoaryiasy.

PesncTrentnoctb. JlenTocnupbl o4eHb GBICTPO MorubaroT MpH Aeii-
CTBHH BBICOKHMX TeMIlepaTyp, Ne3WH(ULMPYIOUIMX CPeACTB, HO HOC-
TAaTOYHO YCTONYMBBI K HM3KMM TeMIiepatypaM. B Boae ecTecTBEHHBIX
BOMOEMOB COXPAHSIOT XH3HecNocoGHOCTh B TeueHHe 5—10 mHei, B
cbipoid mouyse — no 270 AHeid.

BocnpuuM4MBOCTD XKHMBOTHBIX. MHOTHE XHMBOTHBIE YyBCTBUTENBHBI
K JIEITOCTIHpPaM.
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Dmaemuoiiornd. Jlenrocnypo3 — LIHPOKO PaciipOCTpaHEHHBIN 300-
HO3, BCTpeyaeTcs BO BceX 4dacTsax cBera. CyluecTBYIOT NPHUPOAHBIE
oyYard JIENTOCMHUpPO3a — TMpeUMYLLECTBEHHO B JiecaX, 3a00J0YEHHBIX
MECTHOCTSIX, pekaX. McTOYHUKOM UH(EKIHH B HUX SBJISIOTCS OUKHE
XHBOTHBIE — IPBI3YHBI, JIMCHI, MecUbl U Ap. MoYa XHUBOTHBIX Mora-
HaeT B BOMAY, 3arps3HseT MOYBY, pacTUTENbHOCTh. 3a60JieBa€MOCThb Xa-
PaKTepU3yeTCs CTpPOroit CE30HHOCThIO (MIOHb — CEHTAOpb) M CBs3a-
Ha C CeJIbCKOXO3siCTBEHHBIMH paboTamu (mokoc JyroB, yOoopka
ceHa), a Takxke cbopoM rpuboB, Arom, oxotoii, pbibankoii. B cenbc-
KO MECTHOCTH HMCTOYHHMKOM WH(EKIHH MOTyT OBITH JOMAllHHUE
XHUBOTHbIE: CBHHbHW, KPYIMHBIH pOratbliii cKOT, cobaku. 3apaXxeHue
MOXET MPOMCXOAUTh THILEBBIM MYTEM, HANpHMep Npu yrnorpedne-
HUU MOJNOKA. Bo3MOXeH TakXe KOHTAKTHO-ObITOBO MyTh Mepeaayd —
npM yxome 3a GOJBHBIMH XWBOTHBIMH. OMHAaKO OCHOBHOW MYyTb Ne-
penayd MHdexkuuu — BoxHbl. Hepenko B ceNbCcKoi MECTHOCTH NMpHU
KYMaHWM JTIoaeil B 3arpsi3HEHHBIX MOYOi GOJIbHBIX XHUBOTHBIX BOIO-
€Max BO3HHKAIOT «KYMaJbHble» BCIBIILKKH. BO3MOXHBI ciry4ay JIENToc-
NMHUpOo3a TAKXKE B MOPTOBBIX rOpojax, rie MHOTO KphIC.

IlaTorenes. BxomHble BOpoTa UHGpEKLHU — CIHA3UCTBIE 000TOUKHU
POTOBO# ITOJIOCTH, [Ja3, Hoca, Koxa. JlemTocnupbl pacnpocTpaHs-
10TCI O JTUM(PATHYECKHUM TNYTAM, MPOHUKAIOT B KPOBb U TOKOM KpO-
BH Pa3HOCATCS MO OpraHu3My, Mornajasi B pa3IMYHbIe OpraHbl — Iie-
YyeHb, MOYKH, JIETKHe W T.A. B opraHax MHKpOOpraHU3Mbl MHTEHCHUB-
HO pa3MHOXalOTcsl, 3aTeM BHOBb MOCTYMalOT B KpoBb. B pesynbrate
HNeHCTBUSL BO3OYIUTENE M WX TOKCMHOB TIOBPEXIAETCS CTEHKA Kpo-
BEHOCHBIX KanmWUIIpOB M HAOMIONAIOTCS KPOBOU3NMSIHUA B pasiivy-
Hble OpraHbl U TKaHW. Bojblile Bcero cTpajaioT NEYEHb, MOYKH,
HAOMOYEYHUKH, CEpALE, MBILUUBHIL.

Kaunuveckas kapmuna. MHKyGanMoOHHBIN neproa oObIMHO MPOAOII-
xaercsi 7—10 nHeit, 3aboseBaHMe — 5—6 Hed. BonesHb, kak mpa-
BWJIO, HaYMHAETCS OCTPO, TeMIeparypa Teja MoBbllIaeTcs A0 39—
40 °C, nossiasoTcs rojioBHass Gojib, pe3KMe O6OMM B MBILILIAX, OCO-
6EHHO B MKPOHOXHbIX. B 3aBUCMMOCTH OT IMOpPaXEHHSA TEX WJIH HMHBIX
OpPraHoOB MOSIBJISIIOTCS CUMITTOMBI MX IMOBPEXIEHHS: MoYeyHass Helo-
CTAaTOYHOCTb, XEJITYXa M [Ip. XapakTepHa BOJIHOOOpa3Hasl JIMXOpaika.
Knaunnyeckne ¢opMbl JIENTOCMUPO3a pa3iiUYHbl — OT JIETKHX IO
TSKEJIEHIIMX, TTPUBOASILUMX K CMEPTH.

HAmmynurer. UMMyHUTET IIMTENbHBIA, HaNPSIXEHHBI, HO Xapax-
TEpU3YyeTcs CTPOroi cepoBapoceUPUUHOCTHIO.

Mpuxkpobnonorayeckas aHarHocTHka. B kauecTBe Martepuana Uit Mc-
cJenoBaHUs Ha 1-i Heaeye 3a60jieBaHUSI GepyT KpOBb, MO3XE MOXHO
UCIOJIb30BATh MOYY, CTMHHOMO3IOBYIO XuaxocTb. [IpuMmeHsiioT Gaxrte-
PUOCKOMUYECKHH MeTON («TeMHOMOJIbHAs MUKPOCKOMHUS»): 6akTepro-
Jlornyeckuid, o6uonornyeckuit Mmeronbl. Ho Hanbonee 1LIMPOKO MCMOJb-
syot ceponornyeckuit Meron (PCK, PHI'A, PA, peakuusi nusuca);
MO HApacTaHWIO TUTPA AHTHTE] CYAST O HAJMYMHM 3a00NeBaHMUs.
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Jleyenne. IlpuMeHsAIOT aHTHOMOTHKU U TIPOTHBOJIENITOCITMPO3HBILI
reTepoJIOrHYHbBI MMMYHOIJIOOYJIMH.

Ilpopmnaxmka. Hecnieuudpuyeckas npodunakTika 3aKIo4aercs B
cobiofeHHH pANa NMpaBWI. Helb3d YIMOTPEONSTh ChIPYIO BOAY K3 He-
MPOTOYHBIX BOIOEMOB JJIA ITHThS M YMBIBAHHS, KymaTthcsi B HeGOJIb-
LIMX BooeMax, ocobeHHO B MecTax Bomorosi ckora. ns creundu-
YecKoil NMPOMHUIAKTHKH MO SMUIEMHYECKHM MOKA3aHHAM HCIIOJNb3Y-
0T YOHTYIO BaKIIMHY.

10.1.9. Bo36ydumenu kamnunob6akmepuo3oe

Kamnunobakrepnos — uHbeKkUHMOHHasa 6Goje3Hb, BbI3biBaecMas Gax-
tepusasMu pora Campylobacter, xapakrepu3yioiiascsi NMpeuMyLLECTEEH-
HbIM TMOpPaXeHHEM MHUILEBAPUTENBHOIO TPaKTa.

Taxconomus. Kamnuno6akrepun otHocsitest K otaeny Gracilicutes,
pony Campylobacter. Pon Campylobacter Bkmiouaer C. jejuni, C. fetus,
C. coli u np.

Mopdoiorns H THHKTOpHANBHBE cBolicTBa. KammnunoGakrepuun —
ToHKMe (mnuHOM 0,5—5 MkM, TommuuHoi — 0,2—0,5 MKkM) mnamoy-
KH, uMewolire ¢GopMy JIATHHCKOW OYKBBI S HJIM H3OTHYTHIE B CITH-
panb (cM. puc.10.1). Cnop u Kancyn He o6pa3yor. O4YeHb MOABHX-
HBI, Cpell HHMX BCTPEYalOT MOHOTPHXH, aMbUTPHXH, JIOGHOTPHXH.
AHHJIMHOBBIMH KPAacCHTEJIIMH OKPALUMBAIOTCA TJIOXO, ISt BBISIBIEHHUS
HX HCMOJB3YIOT Kap6oJioBblil ¢yKcHH. I'paMOTpHLIaTEeIbHEIL.

KyaomusapoBanne. Kammuirobakrepud — 0ObIYHO MHMKpPOa3podu-
Jibl (PacTyT INpH MOHWXKEHHON KOHUEHTPALMH Kuciaoponaa). OnTumab-
HbIMM JUia HUX sBisiotess pH cpennt 7,0, Temneparypa 37—42 °C.
Jns KyabTHBUPOBAHHSA KaMITWIOO0aKTepHil UCITONB3YIOT CleLiHAbHBIE
cpelbl, Ha KOTOpBIX OHM 00pa3yloT MeJiKhe KaruleoOpa3Hbie KoJIo-
HUH. PacTyT MedsieHHo.

MepMEHTATHBHAS AKTHBHOCTb. BroXHMHuYecKas aKTMBHOCTb KaMIIH-
nobGakTepHii HeBBICOKA.

AntHrennnie coiictBa. KammunoGakrepun umeior O- u H-aHtu-
T€HBI.

(MakTopbl MAaTOreHHOCTH H3YYeHbI HEAOCTATOMHO, BEPOSTHO,
KaMmruio0akTepuu obpasyloT HTEPOTOKCHH U IIMTOTOKCHH.

Pe3ucrentrocTs. Kammmio6akTepuu 4YyBCTBHTEIbHBI K JEHCTBUIO
BBICOKMX TeMIIepaTyp, OIHAKO AOCTATOYHO MOJIT0 COXPaHSIOTCA IpH
HH3KHX TEMIlepaTypax — M3 3aMOPOXEHHOro MsIica MX BBIIEJAIOT Ye-
pe3 HEeCKOJIbKO MecsieB, Ha pa3IM4yHbIX MpeaMeTax IpH KOMHATHOHN
TeMIlepaType OHHM COXPaHAMIOTCH 10 2 Hel.

BocnpurMumBocTs AKHBOTHBLIX. K KaMIMioGakTepusiM 4yBCTBHUTEJTbHBI
MOpPCKHE CBHHKH, XOMSAKH.

Ompemuonorns. Kamnuobakrepuos — 6ose3Hb, HIMPOKO pacrpo-
CTpaHeHHas BO MHOTMX CTpaHax MHUpa (3a00JieBaeMOCTb COCTaBSIET
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5—10 % oT Bcex KMIUEYHBIX MHQEKLHIT). BTO 300HO3HOE 3a60seBa-
Hue. UcTouHuKOM HHbEKIUH SABIAIOTCA MHOTHE BHABI XHBOTHBIX,
NMPEeUMYILECTBEHHO [OMAILHHE U CEebCKOXO3SHCTBEHHbIE: KPOJMKH,
KOLIKH, YTKU. OueHb pedKo nepegaercss 3abojieBaHHe OT YeJIOBeKa
yenoBeKy. MexaHu3M nepegauyd HUHGEKUHMU — GeKanbHO-0PaTbHEINA.
ITytH nepemauv — npevMYLUECTBEHHO BOAHBIH M MHIUEBOH (MpH
ynoTpebjieHUd Msica, MOJIOKAa OOJNBbHBIX XHUBOTHBIX). IIpu yxome 3a
OOJIbHBIMU XHBOTHBIMH BO3MOXEH TAaKXKE KOHTAKTHO-OBITOBOM MYTh.
Yaie kaMmumobakTepuo3oM GONEIOT OETH, MOXWJIble Jioau, Oepe-
MEHHBIE XEHIUUHBl — JIIOAU C OCNabIeHHOH HMMYHHOH CHUCTEMOIA.

ITarorenes. KamMmunobGakrepuu MonagaloT B OpraHU3M OOGBIYHO Ye-
pe3 poT, MHOTAA Yepe3 MOBPEXIEHHYI0 KOXy. B Xemyake, TOHKOI U
TOJICTOH KHUILUKAX pa3BUBAETCSl BOCMANUTENbHAs peakuus. MMeer Mme-
cTo OakrepueMusi, B pe3yJIbTATE YEro y ocJabJeHHBIX JIOLEH MOTYT
00pa30BaThCsl BTOPUYHBIE BOCHAJIMTENbHBIE O4Yard (MEHMHTHT, SHIie-
danut, 3HIOKAPAUT, MEPUTOHUT U Ap.). Y GepeMeHHBIX XEHIIUH BO3-
MOXHA TpaHCIUIALUEHTapHas rnepefaya MHEPEKUUHU, YTO MPUBOIUT K
abopTaM WM 3apaXxeHHUIo IUT0AA.

Knunmyeckas kapruna. MHKyOaliMoHHBI niepuoa 0ObIYHO MTPOXOJI-
xaercsi 1—2 nHs. 3aboseBaHHe yallle MPOTEKaeT B BUOE racTPO3HTeE-
pUTa, XapaKTepU3YIOLLEerocss OCTPbIM HAYyajoM, MOBbILUEHUEM TeMIIe-
parypbl Tena, OOJSIMH B XMBOTE, TOLIHOTOW, PBOTOH, MOHOCOM
(MHOrma ¢ NMPHUMECHIO KPOBH U CIM3W). Moryr HaGJIOmaThCA CHMII-
TOMBI 00€3BOXHBaHUs opraHu3ma. MHorma, ocoGEHHO y HOBOPOX-
IEHHBIX, pa3BUBaeTCcs CeNTUKOMUEMHA. B 3aBUCHMOCTH OT Xxapakrepa
TeYEeHHs] PalIMYaloT OCTphle U XpoHHYeckKue ¢(opMBl KaMmunobakre-
puo3a. '

HMmmynurer. [0 HacTosiero BpeMeHU He H3yYeH.

MuxpoGHoorMuecKas aHarHocTHka. I[IpoBoasitT uccienoBaHUsT Mc-
NpaXHEHWH, KPOBH, CIIMHHOMO3rOBOW XHIKOCTH OOJILHOro ¢ mo-
MolLpI0 6aKTepHoorHyecKoro Metoaa. Jns peTpocneKTUBHON muar-
HOCTUKM mnpuMeHsioT ceponoruyeckuit meton (PCK, PHTA c wuc-
c/leoBaHWeM MapHBIX CHIBOPOTOK).

Jledenmwe. HasHayaioT aHTUOMOTHKH.

ITpopmnaxmuka. BeisiBneHHe Go/NBHBIX, cOOMIONEHUE CAHUTAPHO-TH-
rMeHUYecKMX HOpPM TNpPU yxone 3a XKHMBOTHBIMU, TLIATeNbHass obpa-
6GOTKa MSICHBIX U MOJIOYHBIX IPOAYKTOB.

10.1.10. Bo36ydumenu nuujeebiX mMOKCUKOUHeKyuu
U UHMoOKcuKayul

TuieBble TOKCUKOMH(MEKIIMY — OCTpble 60Je3HU, BO3HHUKAIOILHE B
pe3yabTaTe yrnorpebieHUs: nuiuu, UHGUUHPOBaHHONH MHUKPOOPraHu3-
MamH, M XapakTepHsylolldecs CUMITOMAMHM TaCTPOIHTEPUTA M Ha-
pyLUEeHHEM BOAHO-cOJIEBOro o6MeHa. B ToM ciyvae, ecnu IS pa3BU-
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THA OOJIE3HW HOCTAaTOYHO TMOMANaHHWs B OPraHWU3M C NUILEH JIMIUb
TOKCMHOB MHUKPOOOB, rOBOPAT O MHILEBBIX MHTOKCHKALMSIX.

O1HonomsaA. Bo3GynuTensiMU MUILEBBIX TOKCUKOMH(EKUMI SIBISIOTCS
Pa3IMyHbIE YCIOBHO-naToreHHole 6aktepuu — Escherichia coli,
Clostridium perfringens, Bacillus cereus, HekoTopble BUIBI NpoTes,
kiebcrenn, BAGPUOHOB, IHTEPOKOKKOB M Ap.; K BO3BYIUTENSAM MH-
Tokcukauuid otHocsitess Clostridium botulinum, cragriokokku, He-
Kotopble rpubbl (cM. naBy 2). 3a6oiieBaHHWE, BBI3BIBAEMOE
C. botulinum, no naroreHedy M KJIMHUYECKON KAPTHUHE OTIMYAETCH
OT MHTOKCHUKAUWH, BbI3BAHHBIX APYTHMHU MHUKPOOPraHM3MaMM, U OIHU-
CBHIBAETCSI OTHENILHO.

@akTophl maToreHHocTH. Bo30yauTenu MULIEBBIX TOKCMKOMHGeK-
UM NpOAYUMPYIOT KaK 3HAO-, TaAK H 3K30TOKCHHBI. DHIOTOKCHHBI
OKa3biBalOT 3HTEPOTPOINHOE, HeHpOTpPOINHOEe NEiCTBHE, MOBHILAIOT
TEMIIEpaTypy TeJa, BbI3bIBAIOT roJIOBHYIO 60Jib, HEAOMOTaHHE W ApY-
rMe CHMITOMBI ODLUeit MHTOKCHKALIMH. DK30TOKCHHBI 06J1a1aloT 3H-
TEPOTOKCHUYECKMMHU U LIUTOTOKCHYECKHUMU cBoiicTBaMH. B pesynbrate
NeiCTBUSI SHTEPOTOKCHHA YCHJIMBAETCS CEKpeLUs XUIKOCTH M Co-
Jiei B MpOCBET KHMIUEYHHKA, Pa3BUBAETCS Nuapesi, C YeM CBSA3aHO
HapyllleHHe BOXHO-coyieBoro obMeHa. LIurotokcuyeckuit agdekr 3ak-
JIo4aeTcsi B MOBPEXAEHUU KIETOK SMUTENUS] CIM3UCTONH 000JI0YKH
MUILEBAPUTENIBHOTO TPAKTa, B KOTOPOIl NMPOUCXOOAT BOCHAIUTENbHBIE
u3MeHeHus1. [laroreHHocTh BO3GYynUTENEH MUILEBBIX TOKCUKOUHPEK-
LMA CBA3aHA TaKXe C HAJIMYMEM KAIICYJIbI, TIMJIEH Yy HEKOTOPBIX U3
HHUX, BbIpaboOTKOI1 ¢(hepMEHTOB arpeccuu.

PesnctentHocTs. BO30GynuTen MuUILEBBIX TOKCUKOWHeKUMI o6a-
Ial0T IOCTATOYHO BBHICOKOW YCTOMYMBOCTBIO K NEeWCTBHUIO Pa3IM4HbIX
(akTOpPOB OKpYXalolleil CpeAbl U MOTYT JOBOJIBHO UIMTENBHO CO-
XPaHSAThCA B PA3TMYHBIX MUILEBBIX MpoAyKTax. sl UX YHUUYTOXEHHS
TpebyeTcsa [IMTENIbHas TepMUyeckasi obpaborka. OueHb BBICOKOIA pe-
3UCTEHTHOCTBIO XapaKTepH3YyIOTCs clopoobpasyiomue 6akTepun —
npeacraBuresin poaos Bacillus u Clostridium.

Omuaemuogaorna. OcTprie nuleBble TOKCHKOMHpEKUUU — 3a6o-
JIeBaHHUs, pacnpoCTpaHeHHbie NMOBCeMeCTHO. bojelor MU Jilonu pas-
HBIX BO3pacToB. BocpMMMYHBOCTb pa3iMyHa U 3aBUCHUT OT JO3bI BO3-
OyauTenss, UMMYHHOro CTaryca YeJioBeKa, ynorpebusiuero HHQH-
LMPOBaHHbIE NMPOAYKThL. YPOBeHb 3a00JieBAEMOCTH YBEJMYMBAETCS B
TEIUIOE BpeMs rOda, YTO CBA3AHO C OJIaroNpHATHBIMH YCJIOBHUSAMH
UL pa3sMHOXEHHST MUKpoboB B nponykrax. McrouHukoM HHbpeKUuH
MOTYT GbITh XWUBOTHBIE W JIIOAM, BBUIENSIOLME 6OJBLIYIO YACTh BO3-
OyauTesieil MULIEBBIX TOKCUKOMHGEKUMI ¢ ucnpaxHeHusMu. U3-3a
LIMPOKOTo PaclpoOCTpaHeHUsI Bo30yauTeNeit B MoYBe, BOOE, HA pas-
JUYHBIX TpeaMeTaX MCTOYHUK HHEPEKLMH Yalle BCEro yCTaHOBUTb
TpyAHO. MexaHu3M nNepenayn WHeKUMH — ¢eKalTbHO-OpaibHBbIA.
IMyTe nepenaun — nuiueBoi. YnorpebieHue caMbiX pa3HbIX MPOMYK-
TOB MOXET MPUBECTU K Pa3BUTHIO MHULIEBOH TOKCMKOMHGEKUMH WIH
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MHTOKCHKanuu. B Msice, pbibe MOTYT colepXaThCs, HallpuMep, Mpo-
Tei, MOJIOYHBIE MPOLYKTHI (CMETaHa, MOPOXEHOE, KpeM) SBJISAIOT-
ca Hauboyiee OnaronmpuATHONH MUTaTeJIbHONU cpemoit mis craduiio-
KOKKOB, HO B 3THX X€ MpONYKTaX, TaK X€ KaK U BO MHOTMX Ipy-
MX, MOTYT HaxXOZWMThbCsS U IOpyrde MUKpoopraHu3mbl. Hepeako mpo-
IYKTBbl, UH(pHULIMPpOBaHHBIE MUKPOOPraHU3MaMH, MOTYT ObITh BHEIlIHE
HE U3MEHEHBL.

ITarorenes. OcoGeHHOCTBIO MUILEBBIX TOKCUKOWH(pEKIIUIA ABJISIET-
¢l CocoGHOCTh BO3OYAUTENEH MPOAYUHUPOBATh 3K30- M IHEXOTOKCH-
Hbl HE TOJIbKO B OpraHM3Me 4e€JOoBEKa, HO W B MHILEBBIX MPOIYK-
TaxX, 4YeM U oObscHSAETCS KOPOTKMIf MHKYGarlMOHHBIA mnepuon. Paz-
BUTHE CTa(pHIOKOKKOBOH MUILEBOI MHTOKCHKAIMH OOYCIOBJIEHO
JIMIUB MOoNagaHueM B OpraHW3M 3K30TOKCHHA.

B pesynbrate meificTBus ocBoGoxaalolerocss npu ruGenu Gaxre-
PUIl SHIOTOKCHMHA MOBBIILAETCS TeMMepaTypa Tejla, YXyIllaeTcs ca-
MOYYBCTBUE, MOTYT BO3HMKHYTb HapyUIEHUS] CEpIEYHO-COCYIMCTOIA,
HEPBHOM CUCTEM U Ap. DK30TOKCHHbBI BbI3bIBAIOT MOpaXeHUe MULLe-
BapHTEJbHOrO TPakTa M HapylleHWe BOAHO-COJIEBOro oOMeHa.

Kinavyeckas kapruna. MHKyOGauMOHHBIM TEPHOA COCTaBISIET OT
2 no 24 4. 3abGoseBaHKE HA4YMHAETCS OCTPO C KPAaTKOBPEMEHHOIOo Mo-
BbILLIEHUSI TEMMeEpaTypbl Tedaa, 03Hoba, ciabocTH, TOABISAIOTCH TOLU-
HOTa, pBoTa, Oonv B XHBOTe, noHoc. Kak mpasuno, 3aboneBaHue
npoxoykaercsas 1—7 mHeit U 3akaHyMBaeTcsi BbizgopoBieHHeM. Ho Bo3-
MOXHBI MU MOJHHEHOCHBIE TOKCHYECKHE ¢(pOpMBI, MPUBOAALINE K
JIETAJIBHOMY MCXOAy.

HAmmynnrer. Ilocne nepeHeceHHoro 3aboneBaHUsi UMMYHUTET He-
MPOYHBIA U HEMPOMOJKHUTEILHBIM.

MukpoOuonoruyeckas JUarHocTHka. MarepuaioM Ui Mccleqoba-
HUsA SBISIOTCS PBOTHBIE Macchl, POMBIBHBIC BOJAbI XeJYAKa, UCIpax-
HEHUS, OCTATKM NULIM. JIns JUATHOCTHMKH HCIOJB3YIOT 6akTepHoio-
TMYECKUil MeTox.

Jleyenue. [Ipyu ocTpbIX MULIEBLIX TOKCHKOUHMEKIHUSAX MPEXAE BCEro
Ha3HayaloT HecneuudHuyeckoe JeyeHUe — IPOMBIBAHUE XEJTYAKA.
IMpuMeHeHHEe XUMHOIpENapaToB NMPH HEOCHOXHEHHOM TEYEHUHM He-
LesxecoobpasHo.

ITpopunakmka. CobmoneHne caHUTApPHO-TUTHEHHYECKUX HOPM NpH
MPUTOTORJACHHH M XPaHEHWH TMHUIIIU.

10.1.11. Bo36ydumens 6omynusma

BotynmuaM — HHbeKIMOHHass GONEe3Hb, XapaKTepH3yIoasacss UHTOK-
CHKalMeil opraHM3Ma ¢ MpeuMYllecTBeHHBIM Mopaxenuem LIHC,
BO3HHUKAIOLLEC B pe3yJbTaTe ynorpe6JIeHm{ NMUILICBBIX MPOAYKTOB, CO-
nepxamux Tokeuusl Clostridium botulinum. C. botulinum b1 BbimE-
JeH B 1896 r. 3. Ban-BpMeHreMoM U3 opraHM3Ma Moruéuero U oc-
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TaTKoB Konbacel (nar. botulus — konbaca), ynotpebieHue KoTopoit
TIPUBENIO K CMEPTH.

Takconomunsi. Bo36yauTtenp 6oTyiM3Ma OTHOCUTCH K OTHENY
Firmicutes, poay Clostridium.

Mopdonorusi ¥ THHKTOpHANbHBIE cBOMCTBA. Bo3bynurenu 6orynus-
Ma UMeIOT ¢opMy HajoueK IIMHON 3—9 MKM, 1MpHHoi 0,6—1 MKM
C 3aKpyrieHHbIMM KoHLamu. Ilamoyku o6pasyioT cy6TepMHHAIBHO
pacriojloxeHHble criopbl (cM. puc.10.1) 1 UMeroT BUI TEHHHCHOM pa-
KeTKM. Kancynbl He obpasyroT, nepuTpuXy. I'paMIioJIOXHUTENbHBI.

KyabrusupoBanmne. C. botulinum — crporuii aHaspo6. OntTumas-
Hasi TeMriepatypa s pocta 25—35 °C, pH cpeawt 7,2—7,4. Ha xpo-
BSIHOM arape obpa3syeT HeboJblMe Mpo3payHble KOMOHHUH, OKpPYXKEH-
Hble 30HOW reMojiM3a. B BbICOKOM CTOJIOMKE caxapHOIo arapa KoJlo-
HUM UMEIOT BUA MYLIMHOK WIM 3epeH 4YeyeBMIBI.

®epmentaTBHas akTHBHOCTb. C. botulinum obnamaer GoJbILIKMM
HabOpOM CaxapoJMTHYECKMX U IPOTEONIUTHYECKUX (PepMEHTOB.

AHTHTEeHHBIMHM CBOMCTBAMM, HauboJiee BaXHBIMU Ui MIEHTHM-
KauuM Bo3dynurens, obnagaer sk3orokcuH C. botulinum. Paanuyaror
7 cepoBapoB Bo30ymutens GotyimaMa — A, B, C, D, E, F, G, us
KOTOpbIX Haubosiee pacrnpoctpaHeHbl A, B, E.

®akTopsl natorenHocTH. C. botulinum BBIIENAET 3K3OTOKCHH, ca-
MBIif CUJIBHBII U3 Bcex OMomornyeckux simos. CMepTesbHasg go3a IS
yenoBeka paBHsaeTca 0,3 MKr. BoTyJIMHMYeCKMIT 3K30TOKCHMH OKa3bl-
BaeT HeilpoToKCHuecKkoe, reMarroTHHUpYIollee neictBhe. Ero oco-
GEHHOCTBIO SBMSIETCS BHICOKAast YCTOMYMBOCTL K HarpeBaHWIio (coxpa-
HaeTcss B TeyeHHe 10—15 muH npu 100 °C), kucnoit peakumu,
BBICOKHMM KOHIIEHTpAIMSIM TOBapeHHOH cOJM, 3aMOpaXHBaHUIO,
NHULIEBAPUTENbHBIM (hepMeHTaM.

Pesucrentocts. Criopel C. botulinum 067a7a10T o4eHb BBICOKHIA
PE3UCTEHTHOCTBIO K BBICOKMM TeMIiepaTypaMm (BBIIEPXHBAIOT KHIIS-
YeHUe B TeyeHUe 3—5 Y4).

BocnpuumunBocTs XkuBOTHBIX. K 3K30TOKCHHY BO3OyauTens GoTy-
JIN3Ma Hauboree YyBCTBUTENBbHBI JIOLIAMH, MOPCKHE CBUHKH, Gejrble
MBILIM U Opyrue XHWBOTHBIE.

Omaemuonorua. Bo3byaurens 60TyM3Ma LIMPOKO pacIpoCTpaHeH
B npupone. Ero oOHapyXHBalOT B OpPraHM3Me XHMBOTHBIX, pHIO, pa-
KooOpa3HbIX, OTKyda OH [MonajgaeT B Mo4YBy M BoAy. B mouse
C. botulinum gojiroe BpeMsi coxpaHseTcs B BMIE CIOpP U Jaxe Mo-
XET Pa3sMHOXATbCH, YTO IO3BOJISIET OTHECTH OOTYJIM3M K CAlpOHO3-
HbIM UMHpexuusaM. M3 nmoysbl GOTYIMHHMYeCKas rajgoyka IMonajaeT B
NHULUEBbIE MPOAYKTHI, FAE Pa3sMHOXAETCA M BbIJEJSIET 3K30TOKCHH.
Ilyte nepenayn mHpexkurMn — nuiueBoit. Yaiure Bcero dakTopoM rie-
penayd MHEKUHMH SBJISIIOTCS KOHCEpBbl (TPUOHBIE, OBOMIHBIE, MSIC-
Hble, pbiOHBIE). OT yenoBeKa 4esloBeKy 3aboJieBaHME He IepelnaeTcs.

ITatorene3. BoTynMHMYECKHMIt TOKCHH ITONAaaeT C MMIUEN B IuILe-
BAPHUTENbHBIA TPAKT. YCTOWYMBBINA K JAEHCTBHIO MHULLIEBAPUTENIBHBIX (ep-
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MEHTOB, TOKCHH BcachlBaeTC Yepe3 CTeHKY KHIIeYHHKa B KpoBb W
00yCITOBIIMBAET WIMUTEBHYIO TOKCUHEMHIO. TOKCHUH CBA3BIBAETCH HEPBHBI-
MU KJIETKAMH M OJIOKMpYET Mepefaqyy MMITYJIbCOB Yepe3 HepBHO-MbI-
leyHble cHHAanchl. B pesynbrate pa3sBMBaeTCH Mapalny MBI TOPTAaHH,
[JIOTKH, [ABIXaTeJbHBIX MBILLL], YTO MPHBOOMT K HAPYIUEHHIO TJIOTAHHS
U ObIXaHUA, HaOMOOAIOTCA M3MEHEHMUSI CO CTOPOHbI OpPraHOB 3PEHHS.

Knvmmmveckana kaprmaa. MHky6GaliMOHHBIN NMepUOL, MpofoiXaeTcsl OT
6—24 4 o 2—6 nueil. YeM Kopode WHKYGALMOHHBIN TMepvon, TeM
TAXesee npotekaeT 6oJie3Hb. O6bIYHO 3aboneBaHMe HaYMHAeTcA OC-
TPO, HO TeMmepaTypa Tela MpH 3TOM ocTaeTcd HopMaibHOH. Bos-
MOXHBI pa3JM4yHble BApHAHTHI GOTYIM3Ma — C MMpeobaafaHueM CUM-
NTOMOB MOpaXeHUs MMHUILEBAPUTENLHOIO TPaKTa, PacCTPOMCTB 3pe-
HUS WK gbixateabHoH ¢yHKuMM. B mepBoMm ciyyae 3aGosieBaHue
HaYuHaeTcsl c MMOSIBIEHUA CYXOCTM BO DTy, TOLIHOTHI, PBOTHI, MO-
Hoca. Bo BropoM — mepBble MmposiBieHHst GoJIe3HU CBA3AHBI C Hapy-
IWEHUAMU 3peHUst (OONIbHOM XaJlyeTcsi HA «TyMaH» Mepel rja3aMu W
IBoeHHe). B pesysbTate mapanuya MbIUL] TOPTAHU MOSBISETCA OCMII-
JIOCTb, a 3aTeM roJjioc npomnagaeT. boJjibHble MOryT MOrMOHYTH OT
napanyya IeixaHus. 3abosieBaHHEe MOXET OCJIOXHHTHCA OCTPOIl IMHEB-
MOHMEH, TOKCHYECKUM MHOKApAHWTOM, CEeNCHCOM. JleTaJbHOCTb MpH
6oTynu3Me coctaeiger 15—30 %.

HNmmynnrer. [NocTHHEKUMOHHBI MMMYHHUTET He (OPMHUpPYETCH.
AndTHTENA, KOTOpble BbIpabaThIBAIOTCS B TeueHUe 3abojieBaHMs, Ha-
MpaBjeHsbl MPOTHB ONpeAesIeHHOro cepoBapa.

MiuxpoOuonoruyeckas auarHoctuka. McciiegyroT MpoMbIBHbIE BOIbI
XKeJyIKa, pBOTHbIEe Macchl, ocTaTKu NUIUM. [IpuMeHsOT GakTepHo-
JIOTMYECKMiIT METOH, HamparjieHHblii Ha oOHapyXeHUe BO3OyIMTEs,
OHonornyeckuit MeTox (peakUMi0 HeHTpaJIM3alMM TOKCHHA aHTUTOK-
CHHOM in vivo) M ceponorudeckuii Meton (PHTA), mosBossioiuue
BbIIBUTb B HCCJIEeNyeMOM MaTepuane OGOTYIUHMYECKHMH TOKCHH.

Jleyenne. McronsayloT aHTUTOKCHYECKHE MPOTUBODOTYIMHHYECKHE
reTepoJIorHYHbIe CHIBOPOTKH WM FOMOJIOTUYHBIE WMMYHOTIJIOOYJIMHBI.

IIpo¢mnakruka. OcHOBHYIO posib B MpeaynpexneHuu GoTyausma
urpaet cobJIogeHHe ollpedeieHHbIX MPaBU MPUTOTOBIEHUS MPORYK-
TOB, MpeX[e BCero foMallHUX KoHcepBoB. s crienuduyeckoit mpo-
unakTuky 60TyaM3Ma OorpaHUYeHHO MPUMEHSIOT TeTpa- U TpUaHa-
TOKCHH, B COCTaB KOTOPBIX BXONST OOTYJIHHHYECKME aHATOKCHHBI
tdnoB A, B, E. BkcrpeHHas npoduIakTHKA OCYLUECTBAsAETCA C Mo-
MOLLbIO MPOTUBOGOTYIMHUYECKHX CHIBOPOTOK.

10.1.12. Bo36ydumens nucmepuo3sa

Jluctepno3s — uHbekuMOoHHaA OoJie3Hb, BhI3bIBaeMas Listeria
monocytogenes, XapakTepHu3yloLascs pa3JIMYHbIMH BapUaHTaMM Te-
UeHMS, CPEOU KOTOPbIX TIpeobaalaloT aHTMHO3HO-CeNTHYecKass U He-
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pBHas ¢opmbl. Bosbyaurtenr nuctepuosa omnucaH M. Xandecom
(1911).

Takconomus. Bo3bynutens nucTepuosa OTHOCUTCS K OTHENY
Firmicutes, poxy Listeria. Pox Ha3BaH B yecTb LUOTIAHACKOrO XWUpypra
. Jlucrepa.

Mopdonoruss M THHKTOpHalbHbIE CBOMCTBA. L. monocytogenes —
KOpOTKME, clierka M3orHyTtble namouku (mwinHou 0,5—0,5 Mxm) mau
KokkobakTepuu (cM. puc.10.1). B ma3zkax Hepemko pacmojiaraiorcs na-
pajuleIbHO WIKM Toj yrjoM Apyr K apyry. OGJafaloT XTyTMKamu,
Kancynoi. He o6pasyior crniop. I'paMmonoXHUTeIbHBL.

Kyastusnposanue. Bo3byaurtens nucrepuosa — aspob, pacret (Ho
TJIOX0) Ha OOBIYHBLIX MUTATENbHLIX cpenax MpU C1aboilesIouHoM pe-
akuuu cpeabl U Temneparype 37 °C.

®epMeHTATHBHASA AKTHBHOCTb. BHOXMMMYecKass aKTMBHOCTb HEBbI-
cokasl.

Aururennas crpykrypa. Jlucrepuu nmeror O- u H-aHtureusl, pas-
JIMYKUST B aHTUTEHHOM CTPYKTYpPE MO3BOJISIIOT BbIAEAHTb 7 CEpOBApPOB.

@akTopsl MaTOreHHocTH. Bo36ynuTesb JiMcTepro3a obpasyeT 3HAO-
TokcMH. OOnamaer reMOJUTHYECKOH, JEUMTHHA3HON aKTUBHOCTHIO,
MOHOLIUTO3CTHUMYIUPYIOLIUM geificTBUeM (OoTciofa Ha3BaHMe
monocytogenes).

PesucrentHocTh. JIvcTtepuu 061a0al0T 3HAYMTENBbHON YCTOMYMBOC-
ThIO: XOpOLLIO NMEPEHOCAT HU3KHE TeMIepaTypbl, BbICYLUMBAHUE, NPH
KMIsfdeHUU morubaioT B Teyenue 3—5 MUH. B Bome, 3epHe, cojiome
MpH HU3KUX TeMITepaTypaX MOTYT COXPaHSATLCS B TeueHHE HECKOJIb-
Kux Jner. B monoke u msace npu 4 °C He TOJNBLKO He TMOHYT, HO H
Pa3MHOXAaIOTCH.

BocnpHMMYHBOCTh KMBOTHBIX. MHOrMe XMBOTHBIE 4yBCTBUTEJIbHBI
K JIMCTEPUSAM.

Dnuaemuonorusi. JIMCTepUo3 OTHOCUTCS K CalpOHO3HBIM MH(eEK-
LUMAM, [Tl BO3OyAMTEN e KOTOPBIX BHELUHSAS cpefa SBASETCS IJ1aB-
HbIM MecToM obuTtaHus. JInctepun obHapyXHBalOT BO MHOTHX IpH-
POIHBIX 0ObEKTaX, HO GOJibllie BCEro MX HAXOIST B cUiloce U APYTUX
pacTUTENbHBIX KOpMax. BblmessioT nuctepu oT MHOIMX OMKHUX (Ha-
MpUMep, MbIlLEH, KaGaHoB, JIMC) M JOMALUHMX XMBOTHBIX M TNTHI
(HarnpuMep, KOpoOB, KpOJIMKOB, cobak, KoOIUEK, Kyp), KOTophle, 3a-
paxasch npu ynotpebjleHUM KOPMOB M BOIObl M JIpYyr OT ApYyra, Mo-
I'YT ObITb MCTOYHWKOM WH(eKUWH IS veJoBeKa. OCHOBHBIM NyTeM
nepenayu JIMCTEPUO3a SBJISETCS aTMMEHTApHBIA — mpu ynorpebie-
HUM Msca, MOJIOKa, cbipa, oBoluei. BO3MOXHBI TakXe BOXHBIH,
KOHTAaKTHBIA MyTH mepefayu¥ — MPH KOHTAKTE C GONbHBIMH XMBOT-
HbIMH, BO3QYyLIHO-NbUIEBOM — TpuH 06paboTKe 1WepCTH XWUBOTHBIX,
WKyp, nyxa. OObIYHO OTMEYAIOTCH CropajlyecKkue ciaydyan uHoek-
und. bonee BocpuMMYMBLEL K JIMCTEpHO3y JIIOAU CTapiue 55 JeT, netu
oo 1 roga u 6osbHble UMMyHoxeduiMTaMu (c nogaBiaeHneM T-cu-
CTEMBl),
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OnHako Haubosee ormaceH JUCTEpUO3 ISt GepeMeHHBIX XEHIUMH,
y KOTOPBIX TAKXE€ CHMXEH MMMYHHBIH cTaTyc. 3a6ojieBaHME MOXET
rnepeiaBaThesi MJIOAY TpaHCIUIALEHTApHO, YTO IPUBOAUT K TUOeNH
I0Ja WJIM pOXIEHHIO HeIOoHoleHHoro 6osibHoro pebenka, KoTo-
pblif 0OBIYHO moru6aeT. 3apaxeHHe HOBOPOXIEHHOTO OT OOJbHOM
MaTepU MOXET NMPOMCXOAUTh TAKXKE BO BpeMs POIOB.

Ilarorenes. BxogHble BopoTa WHEKUMH — vyallle BCEro CIU3MUC-
Tasi 060I04YKa MHILUEBAPUTENLHOIO TPAKTA, ObIXaTeJIbHBIX MyTeil, Io-
BpexneHHass Koxa. JlucTepuu nomnagaioT B KpoBb, ¢ KPOBBIO IpO-
HUKAIOT B opravbl peTUKYJOSHAOTENHAIbHON CHUCTEMBI (ME€YeHb, ce-
Jie3eHKy, TuMdaTHyecKHe y3/bl) U HEpBHYIO cucTeMy. B aTux opra-
Hax oOpasyloTcsl JIMCTEPUOMbI — Y3€JIKH, COCTOSIIIME M3 H3MEHEH-
HBIX KJIETOK OpraHoB MU MOHOHYKJIEAPHBIX (ParolMTOB, a TAKXKE CKOI-
JeHUit Bo3GyauTens. JIMcTepUOMbI MOTYT HEKPOTHM3HMpPOBATBHCS, YTO
MPUBOOUT K HUCTPOPUYECKMM M3MeHEHHWsIM opraHoB. [Ipu rubenu nu-
CTEpU OCBOOOXNAETCS SHIOTOKCHH, BbI3bIBAIOLUIMIA HHTOKCHUKALIMIO.
B peayabTate moBpexaeHus GarolMTOB ycyryOasieTcsi COCTOSIHHE MM-
MyHozaedHLHUTA.

Knnanueckas KapruHa. MHKy6auMOHHBINA Mepuol npoosxkaercss 2—
4 Hex. 3aboneBaHHe MOXET MPOTEKATh MO THIY AHTWHBI, CErcuca,
Tida, MoryT mpeo6nagath npusHaku nopaxeHust THC (MeHMHTH-
Thbl, 3HUedanuThi, abcuecc Moara, ncuxosbl). [lo TeyeHHlo pasnvua-
10T OCTpbl€, TMOXOCTPhlE U XpoHHYeckHe ¢opmbl auctepuosa. Hau-
6oJsiee TAXEJO, 1O TUIY CeNchca, ¢ BbICOKOH JieTallbHOCTbIO (6onee
50 %) mpoTekaeT JMCTEPUO3 Y HOBOPOXAEHHBIX.

Hmmynnter. PopMHpyeTcsl HENMPOYHBIK MMMYHUTET, HOCSIUIMIA B
OCHOBHOM KJIETOYHBINA XapakTep.

MuKpoOHOIorHyeckas MArHOCTHKA. Marepuan s Ucc/efoBaHHUS —
KpOBb, CIIMHHOMO3roBasi XWAKOCTb, CMbIB W3 3eBa, OKOJIOIJIOAHbBIE
Bogpl. [IpuMeHsitoT GakTepHonornyeckuit, ceponornyeckuit (PCK,
PHTA ¢ napHbIMH CHIBOPOTKaMH), ajLleprdyecKUil METOHBI.

Jleyenne. Ha3zHayaioT aHTUOMOTHKH.

IIpodmaakruka. [MpoBoauTcs Hecneuudurueckas MpodUIaKTHKA.
Mon0KO M MSICO XWBOTHBIX B oyarax MHQEKLUH MOXHO ynoTpeb-
JIATb TOJILKO TIocjie TepMHuecKoil o6paboTku. bepemeHHbIXx Heob-
XOIWMO MEepeBOOUTh HAa paboTy, rle MUCKIIOYEH KOHTAKT C XMBOT-
HBIMU.

10.2. Bo36yautenu BMPYCHbIX KMWeYHbIX UHheKLunA

Bo30yauTensiMy KHILEYHbIX WHGEKUUH sBiaseTcss ©oJibliasi rpymma
BMPYCOB, BbI3BIBAIOILMX Pa3HOOOpasHble MO KIMHHUYECKUM TMpU3HA-
Kam 0oJie3HU, OCHOBHOM MeXaHH3M Iepelayd KOTOpbIX — (heKasb-
Ho-opanbHblif. K HUM OTHOCATCSI 3HTEpOBUPYChI, BUPYChI TEMATHTOB
A u E, poTaBupychl.
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10.2.1. 3Hmeposupycsbi

DHTEpOBUPYCHl (OT rpey. enteron — KMIIKA) — BUPYCH, 0BUTAIO-
LIKE MPEeUMYLIECTBEHHO B KMUIEYHHWKE YEJIOBEKA M BbIAESIOLLMECS
B OKpYXAIOLIyIO cpely ¢ (eKaIHAMH.

Takconomus u Kraccudukauus. DHrepoupychl — PHK-comepxa-
LMEe BUPYCbI, OTHOCATCA K ceMelicTBy Picornavirus (ot nat. pico —
manasa BenuuuHa, rna — PHK), pony Enterovirus. IlpemcraBurensimu
pona sIBASIKOTCA BUpYChbI ronuomuenura, Koxkcaku, ECHO, auTtepo-
BUpYChbl THIOB 68—71.

Mopdonorus ¥ XMMHYECKHH COCTAaB. DHTEPOBUPYCH — CaMble MeJ-
KMe M Haubosee MPOCTO OpraHMW30BaHHbIE BUPYChI ctepHyeckoit dop-
Mmbl, muametpom 20—30 HM (puc.10.2), cocTosT M3 OJHOHHMTYATOI
nuHeitHoit mutoc-HureBoit PHK n kancuaa. Karicun nmoctpoeH us 60
0eNIKOBBIX CYOBENMHHL, YTOXEHHBIX M0 KyOHYEeCKOMY TUINY CHMMeT-
puu. Bupychl He MMEIOT HapyXHO# cymepkancuaHoi obonoyku. B ux
COCTAaBe HET YIJIeBOJOB W JMIHIOB, MTO3TOMY OHU HEYYBCTBUTEJIBHBI
K 3bUpy U OpYruM XUPOPACTBOPHUTENSIM.

KynsTurposanne. BoJIBIIMHCTBO 3HTEPOBUPYCOB, 32 MCKITIOYEHM-
em BUpycoB Kokcaku A, XOpoLUO penpoOAYLHUPYIOTCS B MEPBUYHBIX
W [lepeBUBaeMbiX KJIETOYHBIX KyJIbTypax M3 TKaHeil 4eloBeka U o0e-

Puc.10.2. DHTepoBUpychl. BNeKTpoOHOrpaMMa.



3bsAHbl. [Tpouecc penpoiykiuuy BUPYCOB MPOMCXOAUT B LIMTOILIA3Me
KJIETOK W COMPOBOXIAETCs LUTONaTUYeCKUM 3ddexkToM. B KynbTypax
KJIETOK MOJ arapoBbIM MOKPBITUEM SHTEPOBHPYCHI OGpasyloT GIALIKH.

AHTHIeHHast CTPYKTYpa. AHTHUINEHHbIE CBOWCTBA BUpPYCOB CBSI3aHBI C
4 BUJAMHM KanCUAHBIX GEJKOB. DHTEPOBMPYCHI UMEIOT OBILMIA IS poaa
rpynnocrneuudryeckuii KOMIIEMEHTCBA3BIBAIOILINWIA M THNOCITEUM U -
YeCKHe AHTHUIEHBHI.

Pe3ucrenTHOCT. DHTEPOBUPYCHI YCTOMYMBEI K (pakTOpaM OKpyXa-
Ioliell cpefpl, MO3TOMY JJIMTENbHO (MecsAllaMM) BBDKMBAIOT B BOIE,
MOYBE, HEKOTOpbIX NMUIIEBBIX MPOAYKTaX M HA MpeaMeTax oGuUxona.
MHorue nesungektantsl (peHon, cnupt, ITAB) ManoadpdexTUBHBI
B OTHOLUIEHUM IHTEPOBMPYCOB, OJHAKO MOC/NefHHE MOruGaloT Mpu
neiicteuy Y@-nyyeil, BBICYIUMBAHUSA, OKMUCIMTeNeH, dopMaluHa,
teMmepatypel 50 °C B TeyeHHe 3 MMH, MpH KHUISTYEHUUM — B Teye-
HUE HECKOJIbKMX CEeKyH..

BocnpHuMYHBOCTD KHBOTHBIX. DHTEPOBUPYCHI CYLUECTBEHHO PaIU-
4aloTcs MO MATOTEHHOCTU AJsA 1aGopaTopHBbIX XUBOTHBIX.

DNHAeMHOJIOTHA B maTorene3. 3aboJjieBaHUs, BbI3bIBAEMBIE IHTEPO-
BUpYcaMH, pacnpoCTpaHeHbl MOBCEMECTHO, OTIMYAIOTCH MAaCCOBBIM
XapakTepoM C NpeUMYIUeCTBEHHBIM MopaxeHueM [HeTeil. BomHrle,
MULIEBbIE IMUAEMUYECKHE BCIIBIILIKUA SHTEPOBUPYCHBIX MH(EKIIMIA pe-
TUCTPUPYIOTCS B T€YeHUE BCero rofa, Ho Haubosee 4yacTo B JIETHHE
mecsusl. LlInpoko pacnpocTpaHeHO HOCHUTENBCTBO BMPYCOB MOJMOMM-
enura, Kokcaku, ECHO.

HUcToyHukoM HHbEKUUU ABAAIOTCA GOJIbHBIE U HOCUTENH, BblE-
JITIOLME SHTEPOBUPYCHI B GOJIBIIOM KojauyecTBe ¢ dpekanusaMu. Oc-
HOBHOH MeXaHU3M Iepefaiu — ¢eKalbHO-OPAJIbHBIA. DHTEPOBUPY-
CHl MepeaaloTcsi yepe3 BoAy, [MOYBY, MHUILEBblE MPOAYKTHI, NMpeame-
Tbl 0OMXOHa, 3arpsi3HEHHblE PYKH, NepeHocsATcs MyxaMH. OpHaxo B
nepeble 1—2 Hex GONMe3HU SHTEPOBUPYChI KPATKOBPEMEHHO BhIAEJIS-
I0TCA M3 HOCOIIOTKH, OGYCHOBAMBAS BO3AYLIHO-KaMeJbHbIA MyTh Ne-
pedavu.

DHTEpPOBUPYChl MPOHUKAIOT B OPraHM3M yepe3 MUILEeBApUTeIbHBIHA
TPaKT, pPelpPOAYLUPYIOTCA B 3MUTEIUU U JUMEATUYECKUX Yy3nax po-
TOTJIOTKM U TOHKOM KMILUKH, 3aTe€M MOMAJaloT B KPOBb, BbI3bIBAs BU-
pycemuto. [ManbHeiilllee pacrpocTpaHeHUME BMPYCOB, a TaKXe Mopa-
XeHHe TOTO WIM MHOro OpraHa 3aBUCHT OT TMMA SHTEPOBUpYCa W
MMMYHHOFO cTaTyca YeJoBeKa.

OcobeHHOCTH KIHHHYECKHX NpOsBJIeHMi. Bupyc rmoiMoMuenura Bel-
3bIBAET CAMOCTOSITE/NIbHYIO HO30JIOTMYECKYI0 (POPMY — ITOJTUOMHUETHUT.
Jpyrue 3HTepOBUPYCHI BbI3bIBAIOT 3a6osieBaHMS, XapaKTepU3YIOLHe-
¢ MHoroo6pasmeM KJIMHUYECKMX MPOSIBAEHH, TaK KaK MOIYT IO-
paxarb pasiivuyHble opranbl U TKaHu: IITHC (mosuomuenutonomso6-
Hble 3a60JIeBaHUSA, MEHUHTUTHI M 9HIedaTUThI), NOMEPEYHOIToN0Ca-
TYI0 MYCKYJAatypy (MUaIrusi, MMUOKApaWT), OpTaHbl AbIXaHUSA (OCT-
pble peClIMpaTOpHbIE 3abojieBaHUS), MUILEBAPUTENbHBIA TpaxT (rac-
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TPOSHTEPUT, AUapesi), KOXHBIE U CIU3HUCTblE NMOKPOBBI (KOHBIOHK-
TUBUT, JMXOpajoyHble 3ab0JieBaHUSL C CBINMbIO M Oe3 Hee) U Ap.
HNmmynnrer. ITocie nepeHeceHHOW 3HTEPOBUPYCHOM MHEKLIMU B
opranusme ¢opMupyetcsi cTOHKHUI, HO TUnocneundHYecKuit UMMy-
HUTET.
Ilpodmnaktuka. ITpu GoJBLUMHCTBE HTEPOBUPYCHBIX 3a60JIeBaHHI
creuuduryeckue cpeactBa npodUIaKTHKH OTCYTCTBYIOT.

10.2.1.1. Bupycsl nonuomuenuma

IMonuoMuenur — ocTpoe JHXOPagoyHoe 3a6ojieBaHUE, KOTOpPOE B
4YacTU CJyyaeB COMPOBOXIAETCS MOpaXeHHeM ceporo BeitecTBa (OT
rpey. polyos — cepblit) CITMHHOrO MO3ra U MO3roBOro CTBOJIA, B pe-
3y/lbTaTe Yyero pasBUBAIOTCA BSUIblEe aTpoduyecKde Mape3bl U Mapa-
JIMYU MBIIIL HOT, PYK, TYJOBHMILA.

TMonnomuenut u3BecTeH ¢ mybokoit apesHoct. B 1909 r. K. Jlau-
mureitep 1 3. [Nonnep gokasany BUPYCHYIO 3THOJOTHIO MOJMOMH-
eJuTa.

AHTHreHHAA CTPYKTYpa. M3BECTHBI TPH CEpOJIOrMYECKUX THUIIA BH-
pycoB monuoMuenura — I, II, III, xoTtopbie He BBI3BIBAIOT Mepe-
KpecTHoro MMMyHHUTeTa. Bce Tpu cepoTumna B 3KCIIEpMMEHTE MMAaTO-
reHHbl Ons o00e3bsiH, Y KOTOPhIX BO3HUKAaeT 3abojieBaHHE, CXOZHOE
Mo KIMHUYECKUM TMPOSBICHUAM C MOJUOMHEIUTOM Y 4YelOBeKa.

ITaToreHes m KIHHHYECKAA KapTHHA. BXOgHBIMM BOpoTaMH MH(eK-
LUMHU SIBJSAIOTCSA CJIM3MCThIE OOOJIOYKM BEPXHMX AbIXaTeNbHbIX IyTeit
U MUILeBapUTebHOro TpakTa. IlepBUYHAs pernpoayKLKMsi BUPYCOB Mpo-
HCXOAUT B JUMPaTHYECKUX YI1aX INIOTOYHOTrO KOJIbLIA U TOHKOH KMILI-
KM. 3T0 06yc/loBIMBaeT O6WIbHOE BbIIEJEHUE BUPYCOB U3 HOCOIJIOTKH
U ¢ dexamuaMH elle 10 MOSBAEHUSA KIMHUYECKHUX CHUMIITOMOB 3a-
ooseBanud. U3 nuMmdaruyeckoit cMcTeMbl BUPYChl IIPOHUKAIOT B KPOBb
(supycemus), a sareM B LUHC, rme oHuM u3buparesbHO Nopaxalor
KJIETKU MEepeaHUX POroB CIIMHHOTO Mo3ra (IBUratesibHble HEHPOHBI),
B pe3yjbTaTe 4ero BO3HMKAIOT NMapaauyu. B ciydyae HaxkoIUIeHUsI B
KPOBU BHPYCHENTPATM3YIOIIMX AHTUTEN, OGIOKUPYIOIIMX NMPOHUKHO-
senue Bupyca B IIHC, mopaxenud LHHC He nHabmopaercs.

M HKy6auMoHHBI Mepuom MpoaoskaeTcs B cpeaHeM 7—14 gHeil.
Paznuyalor Tpu KiIHHUYecKHe (HOPMBI MOJUOMUENIUTA; MapaluTHyeC-
kylo (1 % cinyyaeB), MEHUHIealbHYIO (6e3 Mmapanuyeit), aBOPTHBHYIO
(nerkasa ¢opma). 3aboseBaHUe HaYMHAETCS C MOBBLILUEHUS TeMIlepa-
TYphl Teja, obluero HeLOMOraHWsl, rojioBHbIX GoJjieii, pBOThI, Gojeit
B ropJie. [TonroMuennT Hepeako MMeEeT JBYXBOJHOBOE TeYEHHUE, Koraa
nocJie Jierkoit ¢opMbl U HACTYMUBILErO 3HAYUTEJBHOIO YJAYYLUEHHS
pasBuBaercsi Tsxenasi opMa Gonesuu. IMapanutuyeckyio dopMy yaiie
BbI3BIBAET BHPYC MOJMOMMESUTAa cepoTuna I.

HWmmynurer. [locne nepeHeceHHOro 3aGoyieBaHUSL OCTAETCS MOXM3-
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HEHHbIM THMocneundUyecKuit UMMYHHUTET, O0GYCIIOBJIEHHBI aHTHTE-
JaMM M MECTHOW PE3UCTEHTHOCTbIO CIU3UCTON 00OJOYKU TJIOTKU H
KULIeYHHUKA. [lacCMBHBIN ecTecTBEHHbII MMMYHMUTET COXpaHsSeTcsi B
TeyeHUe 3—5 Henm XU3HM pebGeHKa.

JIaGopaTopHas mauarHocTHxa. MartepuaioM sl MCCAENOBAHUA SB-
JsoTesl dekanuu GOJIbHBIX, OTOENSIEMOE HOCOMIOTKM, [pPU JeTallb-
HBIX MCX0JaX — KYyCOYKH TOJIOBHOrO U CIIMHHOro Mo3ra, JUMdaTH-
YeCKHe Y3Jibl.

BoigeneHue BMpPYCOB TMOJTHMOMHENUTA MTPOBOJAT IYyTEM 3apaXXeHUS
HCCIeAYEMBIM MATEPUAJIOM MEPBUYHBIX (KJIETKH TMoYeK 00e3bsiH) U
NePEBUBAEMBIX KYJbTYp KJeTOK. O pernpoayKUUH BUPYCOB CYmAT IO
uuronatHueckoMy addexkry. UneHtudbuuupylor (TUIIUPYIOT) BbiIE-
JIEHHBIA BUpPYC C MOMOLUIBIO THUMOCMTELUPUYECKUX CBIBOPOTOK B pe-
akuuu Heitpanuszauuu (PH) Ha kynbType kiaeTok. BHyTpuTHMoBas
ovddepeHUMaLUA «IUKUX» (BUPYJIEHTHBIX) M BAaKLMHHBIX BapHaH-
TOB BUpYycCa MOJUOMHENUTA NpoBoauTcs ¢ momolubio HPA, PH uu-
TornaTuyeckoro adpexTa BUpyca B KYJbType KIETOK CrieliipUYeCKUMHU
coiBopoTkamMu, a Takxke [TLIP.

Ceponuartoctuka Bkmioyaer PCK, PH ¢ napHbMM cbIBOpoTKa-
MM OOJIBHBIX C [OMOLLBIO 3TAJOHHBIX IITAMMOB BHpYca.

Creundnyeckas npopuiakTHKa 1 JeyeHHe. DIHUIEMHHU NMOJIHOMHE-
auta oxBatbiBaiud B 40—50-x romax ThICAYM W AECATKMU ThicAY YeJo-
BeK, U3 koTopbix 10 % ymupanu u npumepHo 40 % CTaHOBWIUCDH
WHBaTMIaMU. MaccoBoe NnpHMeHeHUE BaKLUMHBI MPOTUB MOJIHOMHE-
JIUTA MPUBEJIO K PE3KOMY CHMXKEHMIO 3a00/IeBAEMOCTH B MUDE, B TOM
Yycje M B Halleil crpaHe.

Pa3spaGorannaa Jx. ConkoM (1953) MHakTUBUpOBaHHAs BaKLIM-
Ha MPOTHUB MMOJUOMMEIUTA He TMpeJoTBpalliafia LIMPKYISALUIO MMOJHU-
OBUPYCOB CpelM HaceJIeHHs, MOCKOJIbKY He ofecrneyuBana MeCTHYIO
PE3UCTEHTHOCTh MUILEBAPUTELHOIO TPAKTA.

A. Ca6un (1956) moayyus aTreHyMpoBaHHbIE 1LTAMMBI BUpYyca IO-
JIMOMMEJIMTA TPEX THIIOB U MpeIOXKMWI HCIONb30BaTh UX B KayecTBe
XHUBOW BaKLIVHBI.

B 1958 r. oredyectBeHHble BUpycoJiord A. A. CMOpOAMHLEB U
M. I1. YymakoB pa3paGoTaid [epopajbHYIO XHWBYIO KYJIbTYPaJbHYIO
BaKUWHY U3 WtamMmmoB Cabuna (BbIMycKaeTcs B XUIKOM BHIE), KO-
TOPYIO MCIOJB3YIOT VISl TIPUBUBOK JIETAM C TPEXMECAYHOro Bo3pac-
Ta. BakiuHa co3gaeT CTONKHII ryMOPaJIbHBIH U MECTHBIII UMMYHUTET.

Jleyenue monMoMuenuTa cuMmnromaruyeckoe. [lpuMeHeHHe roMo-
JIOTHYHOTO WUMMYHOIJIOOYIMHA I TpeaynpexXieHuss pa3BUTHS Ma-
panuTUyeckUX ¢GhopM BecbMa OrpaHUYeHoO.
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10.2.1.2. Bupycsi Kokcaku, ECHO u anmeposupycsi
munoe 68—71

Bupycol Kokcaku Boigenensl B 1948 r. B CIIIA B Mecteuke Kokcaku
M3 UCIpaXHEHUI GOJBbHBIX MOJUOMUETUTOIOAOOHBIM 3a00/IeBaHHEM.

Bupycbi Kokcaku no crerneHM MaTtoreHHOCTH [JISL HOBOPOXIEH-
HBIX MbllER pasgeneHsl Ha 2 rpynnsl — Kokcaku A (rmopaxaror cke-
JIETHYIO MYCKYJaTypy C pa3BUTUEM BsUIbIX Mapanuyeit) U Kokcaku B
(nopaxator HHC ¢ pasBuTHeM CIacTMYECKHMX Mapaju4yeil; BbI3bIBAIOT
rubesip Mbluteit). I'pynna A npexcrasneHa 23 cepoTunamu, rpymna
B — 6 ceporunaMu, OTAMYAIOIIMMUCS MO AHTUIEHHBIM CBOHCTBaM.
Bupycol 061aaloT reMarriOTHHUPYIOLENR aKTHUBHOCTBIO.

Bupycet ECHO nonyyunu HasBaHMe IO HayaJbHBIM GYKBaM CJIOB:
enteric cytopathogenic human orphans viruses (I0C/IOBHO: KHLLIE€YHBIE
LIMTOTIaTOreHHbIe YeJIoBeyecKre BUPYChI-CHpoThI). BUpychl BhIIEIEHBI
B 1951—1953 rr. ot 60JibHBIX ¢ 3a6oJieBaHMEM, HAITOMHHAIOLIMM [1O-
JMoMuennt. B ominume ot BUpycoB mojuomuennta u Kokcaku Bu-
pycsi ECHO HenatoreHHBI ISl BceX BHUAOB JaBOpaTOPHBIX XHBOT-
Hbix. MU3BectHo Gosiee 30 ceporunos Bupycos ECHO, ominyarommx-
Csl MO aHTUIeHHBIM cBoiicTBaM. MHoruMe cepoTuIlbl 06JagalOT remar-
DIIOTUHUPYIOLIUMU CBOMCTBAMU. DHTEPOBUPYCHI cepoTurioB 68—71
BoigesieHb! B 70-x rogax. HauGosibiiee 3HaYeHHE B MATOJIOMMM YeJso-
Beka MMeloT BUpyc Tuma 70 (BblmeseH BO BpeMs MaHAEMHH OCTPOro
reMopparu4yeckoro KOHbIOHKTHBUTA) U BUpYC THMa 71 (BbiAesieH BO
BpeMsi 3MUIEMHUHU OT GOJIbHbIX MEHMHIMTAMH U 3HUedanutamu). Ilo
OMOJIOrMYEeCKUM CBOICTBaM 3TH BHUPYCBHl 3aHUMAIOT MPOMEXYTOYHOE
MOJIOXEHUE CpedU APYrHX 3HTEPOBHPYCOB.

JlaGopaTopnas mmarnoctuka. MccienyembiM MaTepyasoM cClyxaT
¢exanun, HOCOTIOTOYHBIN CMBIB, KPOBb, CITMHHOMOSIOBAast XHUAKOCTb.
Bupycol BBIIENAIOT B KyJIbType KJIETOK M HAa HOBOPOXIEHHBIX Mbl-
wax. Boigenennslit Bupyc uaeHTuduumupyiot ¢ nomoubio PH Ha co-
OTBeTCTBYIOLLMX Ouosormdeckux obwekrax, a Takxe PTTA (mrs sH-
TEpOBMPYCOB, 06JIaJaOIMX TeMATTIIOTHHUPYIOILEH aKTHBHOCTBIO). Ce-
POINMArHOCTHKA TaKasi Xe, KaK IMpH IOJIUOMUESIUTE.

Cneungnueckas npodunakTHka H Jeyende. OreyecTBEHHBIMH yue-
HbIMM pa3paGoTaHa MHAKTHBUPOBAHHASI BaKI[MHA IIPOTUB 3HTEPOBU-
pyca cepotuna 71. B oTHoOlU€eHUH OPYTMX SHTEPOBHPYCOB BaKLIMHOI-
pocdunakTHKa oTcyTcTBYeT. JleueHUe CMMNTOMATHYeCKOe.

10.2.1.3. Bupyc eenamuma A

lFenmatur A — octpoe MHGeKUHOHHOE 3a60JIeBaHUE, KOTOPOE Xapak-
Tepu3yeTcsl NTMXOpPAOKOi, MopaXeHHeM TMeYeHU, B psife clyyaeB —
XKENTYXOM U OTIIMYAETCS CKIOHHOCTBIO K 3MMAEMHYECKOMY Pacipo-
CTpaHEHHIO.
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3aboyieBaHHEe M3BECTHO C TIYOOKOI OPEBHOCTH W OMHCAHO €l
'mnnokparom B IV—V BB. fi0 H.3. Bupyc renarura A (BT'A) oTkpsIT
B 1973 r. C.®eitHCcTOHOM.

Takconomusn, mopdosiorns, aHTMreHHas CTpyktypa. Bupyc rematu-
Ta A oTHocuTcst K ceMeiictBy Picornaviridae, pony Hepatovirus. ITo
CTPYKTYPHO# OpraHM3alMM M XMMUYECKOMY COCTaBy CXOHEH C Apy-
TMMU 3HTEPOBUpPYCAMH, UMEET OIUH BUpyccreludpUYecKUl aHTUIEH.

KynbTuBuponanye. B['A KynbTHBHPYIOT B KyJbTypaxX KJIETOK, HO B
OTJIMYME OT JPYrMX SHTEPOBUPYCOB LIMKI perponykiuun BI'A Gonee
IUTUTEIbHBINA, a LUToMaTHYecKuil 3¢¢eKT He BbIpaXeH.

Pesncrentocts. BI'A oTinuaercs oT ApyrMx 3HTepoBMpPYcoB GoJb-
ied ycTOMYMBOCTBIO K HArpeBaHHWIO: COXpaHsieT WHGPEKUMOHHYIO aK-
TUBHOCTb Tipu 60 °C B Teuenue 12 4, HO WHAKTUBUPYETCHA TPU KH-
NSAYEHUH B TeyeHUe 5 MUH. Bupycbl BLDKHBAIOT B OKpyXaroleit cpe-
ne (Boge, BRIZENEHUSAX GOJIBHBIX).

BocnpHIMYHBOCTD KHMBOTHBIX. DKCIIEpUMEHTAIBHYIO HHGEKLHIO yaa-
€TCS BOCIIPOM3BECTU HA 06e3bsAHAX — MapMo3eTax M LUKMMIIaH3e.

Omipemnonorua. [enatut A pacnpocTpaHeH MOBCEMECTHO, HO 0OCO-
6eHHO B perMoHax c IUIOXOH CHUCTeMOil BOZOCHAOXEeHUS M KaHaIU-
3aLMH, a TaKXKe HU3KMM YpOBHeM rurueHbl Hacejmenusi. [To Macco-
BOCTH TMOpaXeHWsl rernaTMT A sBsieTcss BTOPOIl IOcJe TIpUIllia BU-
pycHoit uHGexkuKei. BoieloT MpeuMyILECTBEHHO AETH B BO3pacTe OT
4 1o 15 net. ITogpeM 3aboneBaeMocTH HabiogaeTcsl B JIETHUE U OCEH-
HUE MECSILBL.

HUcTtounukom uHbeKUUU gBAsAIOTCA OOJNbHBIE KAK C KIMHUYEC-
KW BbIpaXeHHbIMM, TaK U 6ecCMMNTOMHBIMU PpopMaMu UHGEKLIHMU.
Mexanusm mnepenaud HHPexuun — deKanbHo-opantbHblil. Bupycel
BbiAENAIOTCA ¢ (EKATMSIMM, HaYMHAS CO BTOPOM MOJOBUHBI MHKY-
faunoHHOro NMepyoia U B Hayale KIMHUYECKUX MPOSBIEHUI; B 3TO
BpeMs GosibHble HauGojiee onacHbl M oKpyxXawolwuX. C BO3HMKHO-
BEHUEM XEJTYXH MHTEHCHMBHOCTb BbilleJleHUsi BUpyca cHUXaercsi. BT'A
nepesaloTcsl depe3 Body, MUILEBbIE NMPOAYKTHI, NMpPEeAMETbl OGUXO-
1a, rpsi3Hble PyKH; B AETCKHUX KOJUIEKTMBAaX — WIPYLUKH, TOPIUKH.
Bupychl crocoGHbI BbI3bIBATH BOXHbIE M MUILEBbIE 3MUIEMHUECKUE
BCTIBILLKH.

ITaTorenes m KiuHWYecKas kKapruna. ITatorenes rematuta A u3y-
YeH HeJOCTATOYHO M OTJIHYaercd OT MaToreHe3a JPYTHX SHTEPOBH-
pycHbIX MHGeKUMii: epBUYHoe pasMHoXeHue BI'A B KMIIEYHHMKE He
IIOKA3aHO; BUPEMHUs KPaTKOBpPEMeHHAas; YCTAHOBJIEH CTPOrHil TPOIMU3M
BUpyca K KJIeTKaM MeYyeHH, B LMTOIIa3Me KOTOPbIX OH penpomyLu-
pyeTcs.

HukybaunoHHbiit nmepuon konebiercsa or 10 mo 50 gweit, cocrag-
JAg B cpefHeM 2—3 Hen. Buigensiior Tpu xiMHHYeckue ¢opMbl re-
natuta A: XeatywHyio (1—10 % ciyyaes), 6e3XeNTylIHYl0, GeccuM-
ntomuylo. IpogpoManbHblit eproA HaIOMMHAET OCTPOE PeClUpaTop-
Hoe 3aboneBanue, cnycts 4—5 gHeil Ha ¢OHEe CHUXEHHUS TeMIlepa-
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Typbl Teja pa3BUBAIOTCA CUMIITOMBI, XapakKTepHbIe IS XenyJoYyHO-
KHILEeYHbIX 3a6oneBaHuil. Y merteil yalie BcrpeuyaeTcsi Ge3xenTyliHas
¢opma. Teuenue 3aGoneBaHUs, KaK IPaBUJIO, AOOGPOKAYECTBEHHOE,
6€e3 TAXeNbIX OCNOXHEHUN. XpoHUueckue (HopMbl HE pa3BUBAIOTCA.

HmMMyHnTeT CTOMKHM, CBSI3aHHBIH ¢ MUMMyHOMIOGYAMHAMU Kiac-
ca G u cexpetopHbiMH IgA. B Hayane 3a6GosieBaHHS B KPOBH IOSIB-
asores IgM, xoTopble cOXpaHSIOTCS B OpraHuM3Me B TeyeHue 4—6
MEC U MMEIOT JMarHOCTHMYecKoe 3HauyeHue. Y JeTeil repsoro roza
XHU3HU OOHApYXHBAIOTCA AHTUTENa, MOAYYEHHbie OT MaTepu 4epe3’
MIALEHTY.

JlabopaTtoprHasa mmarHocTHka. MccrenyeMblM MaTepHaioM cCiyxart
KPOBb (ChbIBOpoTKa) M (pekanuu GonbHoro. IIpu paHHeil AHArHOCTH-
K€ OCHOBHOE 3HayeHHe MMeeT oOHapyxXeHWe HapaCTaHWs TUTpa aH-
tuten ioacca IgM ¢ nomowbio UPA, PUA U uMMyHHOIl 35ekT-
poHHoiI1 Mukpockonuu (MOM). Brumu xe MeTogaMH MOXHo obHa-
PYXHTb BUPYCbl WIH BUPYCHBII aHTUreH B pexanusx GosbHbIX. Bbl-
OeJIEHUs BUPYCOB HE [MPOBOAAT H3-3a OTCYTCTBMSI METOHOB, AOCTYII-
HBIX IS MpaKTUYECKUX abopaTopHii.

Crneunduyeckas npoduiakTuka u jgeuenme. g npoduiakTMKH re-
naTiTa A UCMONL3YIOT UMMyHOTI06yauH. TIpenapar BBOOAT AETAM B
npeganuaeMUyecKUid MEpPUOA, a TakXe JULAM, HMEBIUMM KOHTAKT
¢ 6onbHBIMU. JII0OSIM, BBIE3XKAIOIIMM B PETHOHBLI C BBICOKUM YypOB-
HeM 3a60JIEBAEMOCTH 1O enaTuty A, peKOMeHayeTcs BBEJeHHEe WHaK-
TUBUPOBAHHOMN KyJbTYPaJbHOM BaKLMHBI.

10.2.1.4. Bupyc ecenamuma E

Bupyc o6uapyxen B 1980 r. mpu ucciegsoBaHuu exanuit 60abHBIX
Metogom HUDM. Comepxur PHK, oTHocuTcd Kk ceMmeitcTBy
Caliciviridae (ot nar. calix — vawa), pony Hepevirus. Bupyc renatu-
Ta E umeer HeGosblne pasmepbl (32—34 um), chepuueckyio ¢op-
MY, MPOCTO OPraHM30BaHHYIO CTPYKTYPY, OTJMYaeTcs OT BUPYCOB re-
naTMta A 1o aHTUreHHbiM cBoiicTBaM. C TpyaoM KyJbTHUBHDPYETCS B
KYJIbType KJIeTOK, MaToreHeH Wi o0e3psiH (LIMMMAaH3e, MaKaku).
dnupeMuu renatuta E perucTpupyloTcss B 0OCHOBHOM Ha Teppu-
topusix Cpeaneit Asuu, IOro-Bocrounoit Asuu, LenrpanbHoit AMe-
pukU. McrouHUK — GosibHbIe jogd. MexaHusMm sapaxeHuss — ce-
KaJIbHO-OPaJibHbl}i, OCHOBHOI NMyTh Mepefay — BOAHBIIN. BoseloT
MPEeUMYILECTBEHHO JIMLIA MOJIOJOro U cpegHero Bo3pacra (15—40 neT).
NHKyGauMOHHBINH TMEpHoa COCTaBlsAeT oT 2 A0 9 Hend.

Kimnuueckas kapTHHa cxoxa ¢ TakoBoil mpu rematute A. Teye-
Hue 3abosieBaHus, Kak MpaBuio, JoGpoKayecTBEHHOE, OJHAKO y Oe-
PEMEHHBIX XEeHLIMH OTMEYAIOTCA TsKeNble GopMbl 6OIE3HH C JIETasb-
HbIM HMCXOZOM.

VIMMYHHTET HEZOCTaTOYHO M3y4EH.
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JL1si AMATHOCTHKM MCNOJIb3YIOT CEPOJIOTMYECKHIT METOMd, 3aKIoya-
IOWHiic B 0OHApyXeHUU aHTUTEN K BUpYCY ¢ noMowbio UPA. PHK
Bupyca renaturta E MoXHo omnpedeauTbh B ¢ekaiusix U ChIBOPOTKAX
6onbHbIX MeTomoM ITLIP.

Jleyenne cuMNTOMAaTHYECKOE.

Ins cnemmduyeckoii npopunakTku renarura E GepeMEHHBIM XeH-
IIMHAM MOXHO BBOAWUTb UMMYHOIIOOYAMHBI. Co3maHbl MHAKTUBUPO-
BaHHbIE BaKiMHbI, pa3pabaTbIBAlOTCA peKOMOMHAHTHbBIE M XUBbIE BaK-
LUHBI.

10.2.2. Pomaeupychbi

PoraBupycsl — B030YAMTENU OCTPbIX [ACTPOIHTEPMTOB y 4YEJIOBEKA,
obHapyxeHsl B 1973 T.

Takconomus, Mopgosiorus, XUMHYECKHI cOCTaB. PoTaBUpyChbl OTHO-
carcst K cemeictBy Reoviridae, pony Rotavirus. Bupyc umeer cde-
pudeckyio dopmy, auamerp 70—75 HM, COAEpXKHUT ABYHUTYATYIO
dparmentupoannylo PHK u gBa kancuma ¢ Ky6HYEeCKMM TUMOM
CUMMETPUU — BHYTPEHHUI1 U HapyxHsbiit. Kancuapsl MMeIOT BUI KO-
Jeca (obox co cMUAMHK), YTO IMOCIYXWIO OCHOBAHMEM /Uil Ha3Ba-
HUs1 BUpYcoB (oT JiaT. rota — Koneco). HapyxHas nunonporedaHas
060J7104Ka OTCYTCTBYET.

KynsTuBdpoBanme. Bupychl yaaercs KyJabTUBMpPOBATh MPU OMpeje-
JIEHHBIX YCIOBMSIX B KyJbTypax KiaeTKH. JIaGopaTopHblie XWBOTHbIE He-
YyBCTBUTEJNbHBl K POTABUpYCAM YeJIOBEKA.

AHTHreHHasi CTPYKTYpa. MMeloTcss BHYTpeHHUI rpynnocneuuduyec-
KMl MU HapyXHble TMNochneuudUiecKue aHTUTeHbI, 10 KOTOPbIM poO-
TaBUpychl KiaaccUbUUMPYIOT HA 4 cepoTuIa.

Pe3ncrenTHOCTh. POTaBUPYCHI COXPAHSIIOT XXKHM3HECIIOCOOHOCTb B OK-
pyXaiollieit cpeic B TeYeHHe HECKOJbKUX MECSLEB.

Dmmaemuonornsa. PoTaBUpycHBI FACTPOHTEPUT PAacHpOCTpaHeH Io-
BCEMECTHO, MOpaXxaeT MpeuMyLLIECTBEHHO AETEH B Bo3pacre oT 6 Mec
oo 6 ner (40—60 % cnyyaes BceX MOHOCOB Yy jHeTeit). XapakTepHa
BbipaXeHHast 3UMHSA CE30HHOCTh. PerucTpupyloTcsi BONHbIE, MUILE-
Bble, ceMeifHble M BHYTPUOOIbHUYHbIE BCMBIWIKKU 3a6oneBanus. HMc-
TOYHUK MH(PEKLUUH — GoJibHblE U HOCUTETH. MexaHu3M rnepegayu —
(exanbHO-OpaTbHBIMH.

ITaTorene3 M KIMHHYECKas KapTHHa. Bupyc pasMHoxaercs B KJieT-
Kax CJM3UCTOM 000/0YKM TOHKOM KMIUKH, BbI3bIBasi BOCIAJIUTE/b-
HbIi fipouecc. MHKyGauMOHHBIN MTepuo mpogokaercs oT 15 4 go 5
IHel. 3abGosieBaHUE COMPOBOXAAETCS MOHOCOM, TOLUHOTOM, PBOTOIA,
6onsiMM B XMBOTe M OObIMHO 3aKAHYMBAETCS IMOJHBLIM BbI3JOPOBIIE-
HUEM yepe3 5—7 aHeit.

HAmmynnter. HMMyHuTeT 06ycnoBiieH o6pa3oBaHUEM ChIBOPOTOY-
HBIX, CEKPETOPHbIX aHTUTeN U MHTepdepoHa. IlaccuBHBIA ecTecTBeH-
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HBI UMMYHHUTET COXPAHAETCS Ha MPOTSXEHUM MEpPBbIX 6 Mec Xu3-
HU pebeHKa.

JlaGopaTopHas amarnocTHka. MaTtepHasoM HISl MCCliemOBaHHUSA SIB-
nsoTcst pexanuu. DKcnpecc-IHarHoCTHKA OCHOBaHA Ha BBISBIECHUH
BUPYCOB WJH aHTUreHoB ¢ mnomoiusio DM, UOM, UDA u PUA.
BbizeneHue BUPYCOB He€ IMPOBONSAT M3-3a OTCYTCTBUSI METOHOB, HOC-
TYNHBIX M NpakTHYeckux Jaboparopuit. CepoauarHocTuka ocyluie-
cteiasiercs: ¢ nomouslo PH, PCK, PTTA ¢ napHbIMM CBIBOPOTKaMH
OONBHBIX.

Cneundudeckas npopuiakmaka u Jevenme. PaspaGoraHa mHakTH-
BUpOBaHHas BakLWHA. JleyeHHMe CHMITTOMAaTU4YECKOE.

10.3. Bo36yautenu npoTo30MHbIX KUILEYHbLIX WH(EeKUNA

10.3.1. Bo36ydumens amebua3sa

AMebuas — uHexuHoHHasa 6oyie3Hb, Bhi3biBaeMass Entamoeba
histolytica, conmpoBoxaaiowascsi A3BEHHBbIM TMOPAXKEHUEM TOJICTOM
KHILIKHW; BO3MOXHO oOpa3oBaHWe abCLieCCOB B pa3jIMYHbIX OpraHax;
‘TIPOTEKAET XPOHUYECKH.
Boa6ynurens otHocutcsi K Protozoa, Tumy Sarcomastidophora,
nogruny Sarcodina. OTkpeiT B 1875 r. pycckum yyeHniM @. A Jlerem.
Mopdonorna u KyanTuBupoBanHe. Bo3bynuTenb cyliecTsyeT B ABYX
CTAOUAX PA3BUTHSA: BEreTaTHBHON W uMcTHOM. BereratuBHas cranus
UMeeT Heckonbko ¢opM (TKaHeBasi, Gobllas BEreTaTUBHAs, MPOCBET-
Hag u npeguucrHas). Llucra (mokosuiasica cragusa) UMEET OBAJIBHYIO
dopmy ¥ nuametp 9—14 mMxM; obpasyercs U3 BeretaTUBHbIX (opM B
kuieyHuke. MHOUuMpoBaHUe MPOUCXOAUT MPH MOMagaHUM LIUCT BO3-
6yoMTesi B KMILEYHWK, TIe U3 HUX o6pasyloTcsi KULUEYHBbIE Berera-
TuBHbie dopmbl. [TpoceeTHas dopMa umeer pasmep 15—20 MM, oHa
nepeaBuraeTcs MemieHHo, OOUTaeT B MPOCBETE TOJCTOM KMIUKHM Kak
6e3Bpe/IHblii KOMMEHCA, HO B OIMPENENIEHHBIX YCIOBUSX CTAHOBUTCH
NMaToreHHOM UM MpeBpallaeTcs B TKAHEBYIO, WIM MHBAa3UOHHYIO, ¢op-
My. Tkanesasg ¢opma umeer pasmep okosio 30 MKM u obsagaer nox-
BHXXHOCTBIO 3a cyeT ¢opMUpoBaHUA mncepaononauit. OHa MoxeT o6-
HapyXHBaThCA B CBEXEBbLIETEHHDbIX deKanusaX 4eaoBeKa, POHUKAET
B CTEHKY TOJICTOM KMIUKH, BBI3bIBAeT SI3BEHHBIE MpPOLIECCH, CITOCOO-
Ha ¢arolMTUPOBaTh 3PUTPOLUTH (3puTpodar, wiu remarodar).
PesucrentHocTs. BHe opranusma Geictpo (uepes 30 MuH) noru-
6aloT TKaHeBas M MpocBeTHas ¢opmel Bodbyaurens. Liucthl ycroi-
YMBBE! B OKpYyXalolleil cpelie, coxpaHssch B dexammuax M Bome TpH
temriepatype 20 °C B TeueHMe Mecsua. B Npoaykrax MUTaHUA, Ha
oBollax U (pykTax LMCTHI COXPAHAIOTCA B TEYEHUE HECKOJBKHX HHEM.
Omuaemuonaorna. Ame6uas — aHTponoHo3Hoe 3a6onesanue. Ucroy-
HUKOM UHBa3uM sABjisieTcd YejoBeK. MexaHu3M nepemaud — ¢ekaib-
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HO-OpaibHbIA. 3apaxeHHe NMPOUCXONUT APU 3aHECEHUHM LUCT C Mpo-
OYKTaMH TNUTaHus, ocobeHHO oBolaMu M (pykTamu, pexe — cC
BOIOH, Yyepe3 mpeameThl JomaluHero obuxoma. PacnpocrpaHeHuIo LmcT
cnocoBCTBYIOT MyXH W TapaKaHBbl.

IlaTorenes u KauHuyeckaa Kapruma. LlMcThl, monasluMe B KHIIeY-
HUK, U oOpa3oBaBlUMECS] MPOCBETHHIE (GOpMbI aMe® MOTyr obuTaTh
B HeM, He BbI3biBasi 3aboneBaHus. IIpM CHMXEHMM DPE3UCTEHTHOCTH
OpraHu3Ma ameObi BHEAPSIIOTCA B CTEHKY KHIUEYHHKA W pa3MHOXa-
1orcsi. PasBupaercs KMILEYHBIH aMe6ua3. DToMy mpoueccy crnocobcTBy-
10T HEKOTOpble MpeacTaBuTen MUKpodopsl KulueyHuka. ITopaxa-
IoTcd ¢ oOpa3oBaHHMEM fA3B BEPXHUI OTHEN TOJCTOMH KHIIKH, HHOT-
na — npsamasi kulika. OTMedaercsi YacThlif XHUIOKHI cTylr. B ucnipax-
HEHUAX oOHapyXWBalOT THOMHBIEC 3JMIEMEHTHI U CIM3b. MoXeT MpoHc-
XOOUTh Nepdopalus KULIeYHONH CTEHKU ¢ pa3BUTHEM THOHHOro [e-
pUTOHUTA. AMEGHI C TOKOM KPOBH MOTYT MOMaxaTh B Me4yeHb, Jier-
KM€, NOJIOBHOM MO3r — pa3BUBAaeTCS BHEKMLUIEYHbI ametuas. Bos-
MOXHO [MOSIBIEHHE KOXHOro aMebuasa, pa3BUBAIOLIErocss KaK pesyiib-
TaT BTOpu4yHoro mpotiecca. Ha koxe nepuaHaibHoit obiactH, mpo-
MEXHOCTU U Siromul, obpa3yloTcst 3po3un U MajioGosie3HEHHbIE A3BbI.

HMmmynnrer. Tlpu ame6uaze UMMYHUTET HECTOMKUIA.

MukpoGHosoruyeckas AMarHOCTHKA. OCHOBHBIM METONOM SIBJISIET-
¢ MUKPOCKOMMYECKOe McCefoBaHHEe MCIPaXHEHUH 60jbHOro, co-
aepXuMoro abcueccoB BHYTPEHHMX OpraHoB. Ma3sky oKpallMBaloT pa-
ctBopoM Jhioronsi U reMatokcuinHoM. Ceponoruyeckue UccienoBa-
nua (PHIT'A, PCK u np.) npu ameGua3se GbIBAIOT 4YacTO MOJOXH-
TeJNIbHbIMM.

Jleyenpe H npodunakTiKa. B JeueHUM UCIIONB3YIOTCS Cledylolne
npenaparbl: AeCTBYIOLMEe Ha aMeb, HaxXOASAIUMXCS B IMPOCBETE KH-
IeyHMKa (MpoOM3BOAHbIE OKCUXMHOIMHA — XMHUO(QOH, 3HTEepocemn-
ToJ, MekcadopM, MHTECTONMAaH, a TakKXe COEAUHEHUS MbILIbSIKA —
aMMHApCOH, Ocapcoi W fp.); AedcTByloLlMe Ha TKaHeBbie ¢OpMBI
aMe0 (mpemapaTbl 3MeTHHA); AeHCTBYIOLIHME HAa MPOCBETHbIE (POpPMBI
aMe6 U aMeO, HaXOASIMXCA B CTEHKe KULUKHK (TeTpauUKIMHBL); meii-
CTBYIOILME HAa aMe6 mpu moboit MX JoKanu3auuu (pou3BOIHBIE UMH-
nasoja — METPOHHAA30J).

Mpodunakruka aMeOGuaza cBfA3aHA C BBbISIBIEHUEM U JeueHUEM
uMcTOBBIAENUTENEH U HOCcUTeNell ameO.

10.3.2. Bo3bydumens moxconnasmosa

TokcorniasMo3 — 300HO3Has WHGEKUMOHHas Gone3Hb, Bbi3bIBaeMasi
BHYTPUKJIeTOYHbIM Mapa3utoM Toxoplasma gondii, cornpoBoxziaroia-
sicsl TApasUTeMMEil, MOopaXeHWEM PA3IMYHLIX OPraHOB; Yy YeloBeka
KIMHUYECKHE MpOSBIEHUs MmoAuMOpdHbI, Wau 3a6oNeBaHUE MpOTe-
Kaer 6€CCUMIITOMHO.
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Bosbymutenb otHocurcs k Protozoa, tumy Apicomplexa, kiaccy
Sporozoa. Otkpeir B 1908 r. HI.Hukonem u JI.Manco.

Mopdonoma u KyasTHBHpPOBaHKe. B XH3HEHHOM LIMKIIE TOKCOIUIA3M
Pa3aNTMYaloT HECKONIbKO MOPdOIornyeckux craguit. XapaktepHyio ¢op-
MY HUMEIOT 3HHO30UThbI (TPOO30UTHI) — ameJbCUHOBAS HOJbKA MIIU
nonymecsiy, paamepoM 4—7x1,5—2 mkm. Ilpu okpacke mo PomaHoB-
ckoMy—I'uM3e uuronnasma umeer roayboit uBeT, a fAgpo — pybu-
HOBO-KpacHblif. Tokcomnaa3sMbl KyJbTUBUPYIOT B KYPUHBIX 3MOPHOHAX
M Ha KyJbTypax TKaHed, a TakXe IyTeM 3apaxXeHHus jabopaTopHbiX
XKHUBOTHbIX — OeJiblx MbIllei K Ip.

PesncrenmocTs. ToKCOIUIa3Mbl GbICTPO MOrMGAIOT MpU TeMIepa-
Type 55 °C, BbICOKO 4yBCTBUTENBHBI K 50 % crnupty, S % pacTBOpy
NH,OH.

Omupemuosorus. TOKCOMIa3Mbl paclpoCTpPaHEHbI [MOBCEMECTHO.
HUCTOYHMKOM HHBAa3UM CIYXaT MHOTHE BMIAbI JOMAIIHHX U JUKUX MIe-
KOITUTAIOWMX, a TaKkKe NTUIBL. 3apaXeHUE IMPOUCXOAMT YacTo B pe-
3yJbTaTe YNOTpeOJEeHUS B MHIIy TEPMUYECKU IUIOXO 06GpaGoTaHHbIX
MPOLYKTOB (MSICO, MOJIOKO, Siflia), IMOJYYEHHBIX OT XWBOTHBIX, 3a-
PAXEHHBIX TOKCOIUIa3MaMu. OKOHYaTeNbHBIMU X0351€BAMH TOKCOIIA3M
SIBNISIIOTCS KOLUKM M MPEACTABUTENIM CeMeHCTBA KolIaybHX, BBIAEJSIO-
e C KCMPAaXHEHUAMU oouucTbl Bo3byautens. Yenosek, WHPHUIIM-
POBaHHBI/f TOKCOILJIa3MaMH, HE BBIOESET UX B OKPYXAIOLLYIO cpely.

IlaTorenes n KimHAvecKas Kapwaa. B opranusm yesioBeka Bo3Gymu-
TeJIM MOMAHAIOT AIMMEHTAPHBIM, peXe KOHTaKTHBIM (Yepe3 MoBpeX-
IEHHYI0 KOXY U CJIIM3UCTbie OGOJIOYKM) WM BO3AYLUHO-TTbLIEBHIM
nyreM. [Ip4 BpoXIeHHOM TOKCOIUIa3MO3€ BO3GYNUTENb MTPOHMKAET B
Iio[ Yepe3 IUIALIEHTY.

TokcomnasMbl, MPOHMUKIINE B OPraHM3M, HOCTUrAIOT C TOKOM
JM®bI perMoHapHBIX JTUM)ATHYECKUX Y3/IOB, pa3MHOXAIOTCA U IpO-
HUKAIOT B KPOBb, Pa3HOCATCS MO OpraHM3My, Monajgast B KJIETKU pe-
TUKYJIO3HAOTENHANBHON W LIEHTPaJbHOM HepBHON cucTeM, rae o6-
PasyloT LMCTbl, COXpaHSIOLUEC NECATHIIETUSIMU.

WHKybauroHHbI# mepuon okojio 2 Hen. KinMHMueckas KapTuHa
pa3sHoo6pasHa M 3aBHCUT OT JioKaJiM3aluu Bo3oyaurens. [Ipu Bpox-
IIEHHOM TOKCOIUIa3M03€ BO3MOXHBI rvbesb [ioga, caMONPOU3BOJIb-
HbIA BBIKMABILI WIM MEPTBOPOXAEHHUE, pOXICHUE HneTed ¢ Jedek-
TaMU pasBUTHSA.

HMmmynnter. [lpu 3a6oeBaHMM OTMEYAIOTCS TIPOSIBAEHHUS KIETOY-
HOTO U TyMOpAaJbHOr0O WMMYHMTETa, YTO MPEMATCTBYET HOBOMY 3a-
PaXeHHUIO TOKcoIUTasMaMu. PasBuBaeTcsi Takxke ajieprus.

Miukpobnosornueckas THArHOCTHKA. J{MarHocTHKa MPOBOAMUTCA ITy-
TEM MUKPOCKOMUM Ma3Ka, MOJYYEeHHOro M3 MAaToJOrMyYecKoro Mare-
puana, okpauieHHoro 1o PomaHoBckomy—Iumse. Pexe npumeHser-
csl 6UONOTHYECKU METOX 3apaXeHHs Mblilieif. OCHOBHBIM B JUarHo-
CTUKE AIBNAETCA cepoyiornyeckuii merond. [Ipumensiior PUD, PHTA,
PCK, a takxe peakunio Cabuna—®PenbaMana, Wi KpacsllHii TecT,
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NpyY 3TOM MEpO30WThbI BO3OYIUTENS] B 3aBUCHMOCTH OT CBOICTB aH-
TUTEJ] HCCleqyeMoii ChbIBOPOTKM KPOBHM MO-Pa3sHOMY OKpalll}BaloTCs
METUJIEHOBbIM CHHUM. Mcrons3yloT aineprudecKuii METo — rnocra-
HOBKY BHYTPMKOXHO#W TpOGBI C TOKCOIUTa3MHUHOM.

Jleyenne u npodmiakmika. B seyeHun npuMeHsioT xnopuauH. Hau-
6onee 3¢ beKTHBHBIM SABISETCS NMPUMEHEHWE KOMOMHALUM ITHUpUMe-
TaMUHa (napanpuma) ¢ cyibbaHwiaMUIHbBIMU Npenaparamu. IIpu Ge-
PEMEHHOCTH PEKOMEHIYETCS BMECTO NMUPUMETAMUHA MPUMEHSTh CITH-
pPaMULMH, KOTOpPbIil HE IMPOXONUT Yepe3 IUIALEHTY.

K mepaM mpoduaakTHKH OTHOCAT TMTMEHWYECKUe TpeGoBaHWS,
B YAaCTHOCTH MBIThe PYK INepel enoif; HeoOXoaWMa TILATEJIbHAS Tep-
Muyeckass obpaborka Msca; cieayer usdberarb obuieHusi ¢ Hecrnipu-
30pHBIMU KOLLIKAMH.

10.3.3. Bo36ydumens nambnuo3sa

JIamOano3 — aHTponoHo3HasA WHGEKUMOHHAsT 60Jie3Hb, BbI3bIBAEMAst
Lamblia intestinalis (Giardia lamblia), xapaxrepu3syroniasicsi Hapyiue-
HHMeM GbYHKLUUW TOHKOW KHLLUKH; YacTO MPOTEKAaeT Kak GeccCHUMITTOM-
HOe HOCUTEeJbCTBO. Bo36Gymurenn oTHocuTcs K Protozoa, Tumy
Sarcomastigophora, nmoarunmy Mastigophora (KryTMKOHOCLIBI), BIep-
Bble onucaH B 1859 r. pycckuM yvyensim JI.D.JIambGiem. Cyiectsyer
B BMAE BereraTusHOI ¢dopMbl M LUKCThL. BereratusHas cdopma rpy-
LeByaHasA, pasmMepoM 9—21x5—12 MKM, TOOBUXHASI, UMEET YeThbl-
pe mapsl CHMMETPUYHO paclONOXEHHBIX XIYTHKOB.

HUcroyHukoM UHQEKLMM SIBIAIOTCA OOJIbHBIE JIIOOH U 310pOBble
HocHUTENHW. 3apaxeHue MPOUCXOAUT MUIIEBHIM MUY BOLHBIM IYTEM.

JUts TMArHOCTHKHM MPOBOJAT MUKPOCKOMUYECKOE MCCIEN0BaHUE Ha-
TUBHBIX U OKpALUEHHBIX Ma3KOB, MOJYYEHHBIX U3 HCTIPAXHEHU, dy-
OJIEHANBHOTO COMEPXHUMOTO.

JUIs JleyeHHs TIPUMEHSIIOT METPOHMIA30J, HUPHUIA30J, AKPUXUH

W Ip.

10.3.4. Bo36ydumenb 6anaHnmuduo3sa

BanantTuano3 (nu3eHrepust MHbpy3opHass) — 300HO3HAA HHGEKLH-
OHHas 00JIe3Hb, XapaKTEPHU3YIOLIAACA SA3BEHHbIM MOpPaXEHWEM TOJI-
CTOM KHLUKU Y obuieil nHTOoKcukauueit. Bosdyaurenp HanaHTUAMO3a
Balantidium coli orHocuTcst k Protozoa, tuny Ciliophora. ITapasur
MMeeT BEreTaTHBHYIO M LIMCTHYIO CTaauM pa3BuUTUs. Lluctel nmomana-
I0T B OKpYXawllyio cpely c¢ ¢GeKaIUsAMU KU UIMTEIbHO B HEll co-
XpaHSIOTCs. 3apaXeHHe LMCTaMy MPOUCXOAMT Yepe3 poT. BereraTus-
Hasl CTaaus NPEACTABIEHA Mapa3uTaMy OBaJbHOW (OpPMBI C PECHHY-
KaMM; Ha KOHLE HMMEETCs LIeJIEBUIHOE OTBEPCTHE — IMEPUCTOM C
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POTOBBIM OTBEPCTUEM — LIUTOCTOMOM. Ilapasur pacnpocrpaneH mu-
POKO, ONHAaKO peako BhHI3bIBaeT 3aboseBaHUe. JledyeHHEe CXOmHO C
JledeHUeM ameOunasa.

fmasesa 11

BO3BYAUTENU UHOEKLMOHHbLIX EONE3HEN
ObIXATENbHBLIX NMYTEU

11.1. Bo3byautenu 6akrtepuanbHbIX UHGEKLUNA
AbIXaTesbHbIX NyTew

11.1.1. Bo36ydumesnu dugpmepuu

Nubrepuss — UHbekUUOHHaa Gone3Hs, Bui3biBacmasa Corynebacterium
diphtheriae, xapakrepusywoinasics ¢GUOGPUHO3IHEIM BOCMANEHHUEM B
3eBe, FOPTAHU, Tpaxee, pexXe B JPYTMX OpraHax M SBICHUSAMHU UH-
ToKCHKauMu. Bosbynutens audrepun Obul oTKphiT B 1883—1884 .
T. Kne6com u . Jledpdrepom.

Takconomus. Corynebacterium diphtheriae oTHocuTca K otaeny
Firmicutes, pony Corynebacterium.

Mopdonorns ¥ THHKTOpPHANBHBIE CBOiCTBA. Bo3bynutens nugprepun
Xapakrepusyercsi NoruMopbU3MOM — Hapsaay ¢ Haubosiee pacrpoc-
TPaHEHHBIMM TOHKHUMH, CJIETKa M3OTHYTHIMHM MaJIOYKAMM [IHHOMK 1—
5 MKM BcTpevaloTcsl KOKKOBUIHbIE U BeTBslMecs ¢opMbl. Pacnona-
raljorcs GakTepuMH Hepeako IMoj yrjioM Apyr K apyry (puc.11.1l). Ouu
He 00pasyloT CIop, He HUMEIOT XIYTHKOB, Y MHOTHX ILUTAMMOB BbI-
SIBNISIIOT MUKpokarncyny. XapakrepHoii ocodeHHocthlo C. diphtheriae
SIBNISIETCS HATMYWE HA KOHLAX MaTOYKHU 3€PeH BOJNIOTUHA, YTo 0byc-
JIOBJIUBAET HEpPAaBHOMEPHOE OKPALUWBAaHWE KIETOK AaHWIMHOBBIMH Kpa-
cuTessMH. I'paMIosoxXuTeseH.

Kynwrusuposanue. C. diphtheriae — dakynpraTUBHBI aHa3po0,
onTUManbHas TeMnepatypa mia pocra 37 °C, pH cpeast — 7,6. Pa-
CTET Ha CMEeLUATBHBIX NMUTATENBHBIX CpeAax (B YacTHOCTH, HA 3JeK-
TUBHOW cpene — CBEepHYyTOW chiBOpOTKe); Ha cpepe Kinaybepra, co-
HepXalleil KpoBb M TEJUIYPUT Kaaus, obpasyeT KOJOHWUU TpeX TH-
MOB: KPYIHbIE cepble C HEPOBHBIMU KpasMM, pagHaIbHON Hcyep-
YEHHOCTbIO, HAMTOMUHAIOU{He MAprapuUTKU; MENKHUE YepHHIE, BBITYK-
JIBIE C DOBHBIMU KpAasiMU; KOJIOHWM, IMOXOXHE HA KOJOHWUM 0GOUX
THIOB.

B 3aBMCHMOCTH OT KyAbTypaJibHbIX U (DEpMEHTATHBHBIX CBOWCTB
pasnuyalor 3 Guonoruueckux BapuaHra C. diphtheriae: gravis, mitis
u intermedius.
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DepMEeHTATHBHAA AKTHBHOCTD.
buoxuMuueckas axkTUBHOCTH
Bo306ynuTenss audTepuu AOCTa-
TOYHO Bbicoka. Hapsiny ¢ apyru-
MU ¢epMmeHTaMU OH obnagaer
LMCTHHA30/, KOTOpas OTCYT-
CTBYET y ApPYrHX KopuHHebaKre-
puit. buosap gravis ¢pepmeHTHpY-
€T KpaxXMal ¥ I[TUKOreH B OTIIH-
yue oT 6uoBapa mitis.

Antirennas crpykrypa. Ha oc-
HOBaHWU cTpoeHusa O- u K-aH-
TUreHoB pazinyalotr 11 cepopa-
poB BO30ynuTeNss AUGPTEPUH.

®akropsl naroresnocrn. Oc-
HOBHBIM (pakTOpOM MATOTEHHO-
CTH SIBASIETCA 3K30TOKCHH, IO-
paxalomwmi MbILILY cepaua,

Puc.11.1. Bakrepuu — Bo3bymIuTENH
MHObEKUMA AbIXaTeNbHBIX TyTeH.

| — Gopaere/utbl; 2 — JIETHOHEILI; 3 —

HaAMoOYeYHUKH, IOYKH, He-
pBHble raHrmuu. CrocoGHOCTDb
BbIpabaThiBaTh TOKCHH CBSI3aHA C

XJIaMHUOUH; 4 — MEHHMHTOKOKKH; 5 —

CTPENTOKOKKH; 6 — MHKOGaKTepuH Ty-

6epkyne3a; 7 — KopuHebGakTepuu aug-
Tepur;, 8§ — MHKOMIa3MBbI.

HaluyueM B KJeTKe npodara,

Hecyllero red tox*, oTBeTCTBEHHbIH 3a 00pa3oBaHHe TOKCHHA (CM.
pasmen 3.7). Kpome Toro, C. diphtheriae npomyuupyer c¢bepMeHTHI
arpecCMM — ruanypoHuAasy, HeilpaMuHUAA3y, Kopa-cdakrop.

Pesucrentaoctb. [JudTepuitHas rasoyka ycToi4uBa K BbICYILMBa-
HMIO, NEHCTBUIO HU3KUX TeMmepaTyp. MoOXeT coxpaHsaThcs Ha AeTC-
KMX urpymikax go 15 gHeit, B Bone — 6—20 mHeii.

BocnpHHMYHBOCTD KHBOTHBIX. Momenu s KyJIbTHBHUPOBAH st
C. diphtheriae HeT, ogHaKO K TOKCHHY YYBCTBHTEJIbHbl MOpPCKUE
CBMHKH, KPOJMKH U APYrue XWUBOTHBIE.

Ycnosno-natoreHnbie kopuneSakTepun. K poay Corynebacterium, nomu-
MO BO3OynuTens audTepHU, OTHOCITCS ApPYTHMe BUABI, crioco6HbBIe MpH OIl-
pelleNIeHHBIX YCIOBMAX BbI3blBaTh THOMHO-BOCMANWTENbHBIE 3abo/ieBaHUA —
C. pseudodi phtheriticum (hoffmanii), C.xerosis ¥ T. A. 9TH 6aKkrepnn obura-
0T TaM Xe, TAe W Bo3byautenu andTepun, — B 3€Be, Ha KOHBIOHKTHBE,
KOXe.

Omugemuonorus. Ncrounuk wHdexuuu — OGONbHBIE JNIOAW U HO-
cutenu. OCHOBHOW nyTh NMepegauyd MHpeKUMU — BO3NYIIHO-Karelb-
Hbl, HO BO3MOXEH ¥ KOHTaKTHO-ObITOBOW — 4epe3 Oenbe, mocy-
ny, urpyuiky. BocrnpuumuuBocTs K nudTepuu BbicoKas, HaubGoiee
YYBCTBUTENIbHBI K BO3OYAMTENO AETH, OOHAKO B TOCIEIHUE oAbl Ha-
6monaeTcsl «[OB3pociieHre» Gone3HH. 3aboneBaHue yalle BCTpeYaeT-
CAl OCEHDIO.

ITaTorenes. BxomHble Bopora MHMEKLUH — CIU3UCTBIE 0GOIOUKH
3¢Ba, HOca, AbIXaTeJIbHbIX TyTeil X T.N. Ha Mecre BXOIHBIX BOpOT
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Habmonaercs GpuUOPUHO3HOE BOCMANEHHE, O6Opa3yeTcsl XapaxkTepHas
oudrepuyeckasl TUIeHKa, KOTOpas C TPYOOM OTHENseTcs OT Moje-
XalWMX TKaHe#l. DK30TOKCHH, BbIIENSEMbIH GaKTEPUSIMM, MomagaeT
B KPOBb, B pe3yJbTaTe 4Yero passuBaeTrcs TOKcHMHeMHs. ToKcuH To-
paXaeT MHMOKAapl, MOYKH, HAIMOYEYHUKH, HEPBHYIO CHUCTEMy.

Knnanyeckas kapruna. CyluecTBYIOT pasHoo6pa3Hble IO JOKATH3a-
uun dopmbl AndTepun: audTepus 3eBa, HOca, rOPTaHU, [N1a3, HapyX-
HBIX TMOJIOBBIX OPraHOB, KOXH, paH U Ap. B 85—90 % ciyyaes Habmio-
naercs nudrepust 3ea. MHKy6auHOHHBIA Niepuon — ot 2 Ao 10 aweit.
3abonepaHue HAYMHaeTCs C TOBBILLIEHWS TEMITEPATYPhl TeJjia, IMOSBIE-
HUS 60/IM MpH IJIOTAHUH, TUIEHKH Ha MMHIAIMHAX, YBEAMYEHHS JIUM-
dartrueckux yanos. Y B3pocisix Audrepusi MOXeT MPOTEKaTh KaK JIaKy-
HapHas aHruHa. Y Jereil paHHero BO3pacta HepeAKO ONHOBPEMEHHO C
3¢BOM M HOCOM B TMAaTONIOTMYECKUI MpoLiecC BORIEKAETCS I'OPTAHb, M
B pe3y/ibTaTe OTeKa IOpTaHU pa3BUBaeTcsl AuTepUiAHbIA Kpymn, KOTO-
pblii MOXeT NMpuBECTH K acPUKCUU U cMepTH. JIpyTHe TsDKesble oCIoX-
HEHHSl, KOTOpble TaKXkKe MOTYT SIBUTHCS TPHYMHONM CMEPTH, — TOKCH-
4YeCcKU MHMOKapIUT, OCTpasi HeJOCTaTOYHOCTh TUITOGH3aPHO-HAATIOYEY -
HUKOBOM CUCTEMBI, NMApaIWy AbIXATeNbHBIX MBbILHIL

HAmmynuter. [locie nepeHeceHHOTo 3abosieBaHUsT BbIpabaThIBaeTCA
CTOHKUI MMMYHUTET. JIOCTATOYHO TPOAOJIKUTENbHBIM SIBISIETCS MO-
CTBAaKLIMHAIBbHBII UMMYHUTET (10 3—5 JieT). BoBifoT Hainuue aH-
THUTOKCHYECKMX aHTHTen ¢ mnomoiubio PIITA.

Mukpo6uonornyeckas aunarsoctuka. [Uisi 6aktepuosiornyeckoit am-
arHocTuku Audrepun GepyT Marepuaia u3 3eBa M Hoca. Jng mocra-
HOBKH MpedBapUTENIbHOIO NHAarHO3a BO3MOXHO INpHUMeHeHHe Oakre-
prockonuueckoro merona. OcHOBHON MeTON — GaKTepHONOTHYECKUIA.
B npouecce naeHTuduKauMM BbLIENEeHHOR 4ucToit KyabTypsl C.
diphtheriae nnddepeHUHpYIOT OT APYrux KopuHebakTepuii. BuyTpu-
BUIOBAsI MAeHTH(MKALIUA 3aKIIIOUaeTcs B ONpelieieHHH OUOBapa, 4To
MMeeT TOJIKO SMHIEMHYecKoe 3HauYeHHe. .

Jlevenne. OCHOBHOI MeTON NevyeHUS] — HeMeJUIeHHOe BBeleHHe
aHTUTOKCHYECKO# npotnBonudrepuitHoit ceiBopoTki. IIpoBoadr Takke
aHTUOMOTHKOTEPAITHIO.

IMpo¢pmnakTuka. Crienuduyeckast mpoduiakTka 3akjoyaeTcst BO
BBENEHMM TPYIHbIM HETAM, HAYMHAs C TpeXMeCsSYHOro Bo3pacra (Zo
3TOT0 BpPeMEHHM Y HUX COXpaHseTCS INaLleHTApHBIA UMMYHMTET), -
TEPUHHOrO aHATOKCUHA, BXomsero B cocraB NpenapatoB AKIAC (an-
COpOUPOBAHHON KOKIIOIHO-TUGTEPUIAHO-CTONGHAYHOM BaKLMUHBI),
AJIC (ancopbupoBaHHOrO AUGTEPUHHO-CTONOHAYHOrO AHATOKCHUHA).
PeBakLIMHALIMIO MPOU3BOAAT ¢ MOMOiLbIo AJIC-aHaTOKCHHA He TOJIBKO
B JETCKOM BO3pacTe, HO W B3pOCibIM JiofsaM Kaxnbie 10 ner. [lpu
KOHTaKTe C OOJIbHBIM YENOBEKOM JIOASIM, HE MMEIOIUM HaIpsDKeH-
HOIO aHTUTOKCHYECKOrO MMMYHHUTETa, BBOIAT NuU(TepUHbI aHATOK-
cun (All). Tomumo maHHbIX Npenaparos, suimyckaior AKJIC-M,
AJC-M, AII-M — aHaTOKCHHBI, COiepXallMe Majoe KOJHUYECTBO aH-
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TUFeHA U UCIIONb3yeMble 1A MMMYHHU3ALHUU NI0EeH C Mpeapacnoso-
XE€HHOCTBIO K aJIepruM, OJHAKO 3THU TMpernaparthbl ABJAAKTCA MEHee
UMMYHOTeHHBIMH.

11.1.2. Bo3bydumenpb ckapnamuHbi

CkapnatiHa — uH$eKlIMOHHas Oone3Hb, BbI3bIBacMas Streptococcus
pyogenes, conpoBoxaarowascsi obieln MHTOKCHKAIIMEH U XapakTep-
HOM APKO-KpacHOi# cbiMblo (OT uTai. scarlatto — KpacHbIf, Garpo-
Bbli1). Briepsbie B 1902 r. I'. H. ['aGpuyeckuii BbIcKasan Mpeanonoxe-
HHME O CTPENTOKOKKOBOH 3THONOTMH CKapnaTUHbI. Bo3bymurenem ckap-
JIaTUHBI, TaK Xe KaK M APYTMX OCTPbIX H XPOHMYECKHUX I'HOMHO-BOC-
MaauTeNIbHbIX 3a00/IEBAHMI yenoseka (POXUCTOE BOCMANEHHE, CTPEIT-
TOKOKKOBAsi aHTMHA, OCTPbIf W MOJOCTPBIA SHAOKAPIAMT, TJIOMeEpY-
noHedpur, peBMaTu3M), sBisieTcst S. pyogenes (cM. puc.11.1). Xapak-
TEPUCTUKY BO3OyauTens cm. 13.1.7.

Omuaemuonorun. OCHOBHOM TyTh Tepenayn MHGEKLUU — BO3LYIL-
HO-KaneabHblifi — OT GOJIbHOro yejoBeka (MMM HOCHUTENS) K 310po-
BoMy. Tlocsie mepeHeceHHOro 3a00NEBaHUSI OCTAETCHA CTOMKHI MMMY-
HUTeT. [losTOMy B3pOC/bIE JIIOAM, KaK MPaBUIO, HE GONEIOT cKapna-
THHOU. HanGonee BocmpuuMuMBEL K cKapaatuHe aetu (1—8 ner).

ITaTorene3 M KiHHHYeckas KaptHHa. CkapjiaTMHa — TOKCHMKO-CEI-
THYECKOe 3abosieBaHHe, COTIPOBOXAAIOLIEECS JIUXOPATOYHONH peakLiu-
eif, aHrnHOM (HepeoKO HEKpOTWYECKOiT), yBennyeHneM nuMdarunyec-
KUX Y3JI0B, MeJKOTOYEYHOMH Chillbl0 HAa KoXe. Bo3byautenb npoHu-
KaeT B OPraHW3M Yepe3 CJAM3MCTYIO ODONIOYKY 3eBa M HOCOIJIOTKH
(vHOrma yepe3 MOBPEXAEHHYIO KOXY), TI€ Pa3BHBAIOTCA CKapjiaTH-
HO3Hast aHTMHA ¥ NogyemocTHON nuMdaneHuT. OT pa3MHOXAIOIIMX-
¢ B MHHJAJIMHaX MHUKPOOPraHW3MOB TOKCHH ITOTIANAECT B KPOBb, YTO
MPUBOAUT K 0OOLICH MHTOKCHMKALIMK C MOCJAEAYIOLEeH ajineprusaiuei
Y nosiBNeHUeM HedpuTos, apTpuToB, JuMpaneHuToB. UHKyOalmoH-
HBIN Mepuod npoaoxaercss 1—12 nHel, B cpenHeM 4—5 OHeid.

MukpoGHonorHyecKas JMarHocTHKa. J{MarHo3 cTaBiT B OCHOBHOM
H4d OCHOBAaHMH KJIHHHUYECKHX M IMHIEMHONOTHYECKUX MaHHBIX. s
s1abopaTopHOro MOATBEPXIEHMUS] TUArHO3a UCHONb3YIOT MUKPOOHOIO-
TMYECKHil U cepojiornyecKuit Meroabl. MaTepuaioM Uit MUKpoOHO-
JIOTHYECKOTO HCCIENOBAHUSI CIYXMT Ma3oK M3 3eBa, KOTODHIA 3ace-
BAETCSl Ha KPOBAHOM arap. Y BpIpOCLUICH KYJbTYpbl OMpENENSIOT ce-
porpynny, ceposap. [l cepoiorHyeckoro MOATBEPXIEHUS JUATHO-
32 BO3MOXHO OOHapyXeHHe aHTHTeNa K O-CTpenToiu3uHy.

Peakums JIuka (BHYTpHUKOXHad Mpoba Ha HAIMYME aHTUTOKCHYEC-
KOr0o MMMYHHMTETA) MO3BOJSIET ONpeIeNUTh YYBCTBUTENBHOCTb K CKap-
JIATUHE, HO ceifyac BHYTPUKOXHbIE ITPOGBI CTABUTh HE PEKOMEH/IYIOT.

Jlewenne. [ns edyeHHUs] UCIMOAB3YIOT AHTUOGUOTHKM.

ITpodunakmika. Criennduyeckass mpoduaakTuka He paspaboraHa.
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11.1.3. Bo36ydumens Kokmowa

Kokmwom — uHpekunoHHasd Oone3Hb, BoI3biBaeMass Bordetella
pertussis, xapakrepusyiouiasicss NPUCTYIIAMM CITa3MAaTUYECKOro Kalill-
ns. Habmonaercss npeuMyLIECTBEHHO Y JeTeil TOLIKOJBHOrO Bo3pacrta.
Bo3bynurens kokmowa 6sut otkpsiT B 1906 r. X. Bopne u O. Xanry.

TakconoMus. Bo36yauTenb KOKIIOIIA OTHOCHUTCH K OTAENY
Gracilicutes, pony Bordetella.

Mopdonorasi ¥ THHKTOpHANbHBIE CcBOMcTBA. B. pertussis — Menkas
OBOUAHAs IPaMOTPULIATE/IbHASA MAJOYKA C 3AKPYIIEHHBIMU KOHLAMHU
muHoi 0,5—1,2 MkM (cm. puc.11.1). Criop M XFyTUKOB HE UMeET,
obpa3yeT MHKPOKArICyJy.

KynbTHBupoBanue. B. pertussis — crporuit a3po6, onTuManbhas
temrneparypa misi pocra 37 °C, pH cpensl 7,2; oyens TpebosaresnbHa
K MWATaTeNbHBIM cpenaM, pacrer Ha cpemax bopae—Xanry (xapro-
denpHO-TTULEPUHOBOM arape ¢ RoGaBleHHEM KPOBM), Ha KOTODOIA
00pa3yloTc KOJOHHUM, MOXOXHE HA KameJbKH PTYTH, U Ka3eMHOBO-
yronsHoM arape (KVYA), obpa3ysi cepoBaTro-KpeMOBble KOJNOHHWH.

MdepMeHTATHBHAS AKTHBHOCTb. B. pertussis GHOXMMHUYECKH WHEPTHA.

AHTHreHHas CTpYETYpa. Bopnmeremnsl umeror O-aHTHreH, cocrosi-
wmit U3 14 xomnoHeHToB (¢akropoB). B. pertussis obnamaer o6s3a-
TenbHbiMM daxktopamu 1, 7, a takke 2, 3, 4, 5, 6 B pazIMYHBIX
KoMOMHaLMsX. B 3aBUCUMOCTH OT MUX COYETAHMS Pa3IMYaIOT CepoBa-
pel B. pertussis.

®akTophl naToreHHocTH. B. pertussis — 3HIOTOKCHH, BBI3BIBAIOUIHI
JINXOPajKy, OeJKOBBIH TOKCUH, oDnagalouit aHTugarouuTapHoi ak-
TUBHOCTBIO M CTHUMYJIMPYIOIWHI NuMdoLuTo3, depMEeHThI arpeccuu,
MOBBIILAIOLIME COCYIUCTYIO MPOHULIAEMOCTh, O0Jafaloiiue rMCTaMHH-
CEHCUOWIM3UPYIOLIMM AEICTBUEM, BBI3bIBAIOIINE T'HOEIL IMUTETHAIb-
HbIX K1eToK. B aaresun Gakrepuil NPUHUMAIOT y4acTHe reMarrjaioTy-
HHMH, MMUJIK U GENKW HAapyXHOH MeMOpaHBbI.

PesucrenTnocts. Bo3bynurens Kokmolla 04eHb HEYCTOWYUB B OK-
pyXarouei cpene.

BocnpuHMYHBOCTh XKHBOTHBX. [IpM HMHTpaHa3albHOM BBEREHHUH
Kyl1eTyphl B. pertussis 6ejbIM MbILLIAaM pa3BUBAETCA [MHEBMOHMSL.

Omipemuonorua. Kokmoul — aHTponoHo3Hoe 3ab0sieBaHHE; UCTOY-
HUKOM HMH(eKUUH SBIsAIOTCs OosbHBle MoAu (ocobeHHO OMacHble B
HavyaIbHOM craguu Gone3Hu) u Hocurend. [lepenaya MHGEKUHHU ocy-
LIECTBSIETCS BO3RYILIHO-KAIeJbHbIM MyTeM. 3abojieBaHHe BCTpeYaeT-
cs nosceMecTHo. boselor yaie mern HoluKonbHOro Bospacra. Oco-
6eHHO BOCIIPMMMYMBBI K KOKIIOLLY TPYXHBIE NeTH, IS KOTOPhIX OH
Haubonee onaceH. OCEHbIO M 3MMOIT HAOIIOMAeTCsl NMOBHIIUEHHE 3a-
6o/1eBaEMOCTH.

ITarorenes. BxomnbpiMH BopoTaMu MHGEKLHH SBISIOTCA BEPXHHE
IObIxaTe/NbHBle MYTH, IIE€ Pa3BMBAETCA KaTapalbHoe Bocnaienue. B pe-
3yNbTAaTe MOCTOSAHHOTO DPasfpaXeHHUs TOKCHHOM peleNnTOpOB HbIXa-
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TeJIbHbIX [MyTeil MosiBNSIETCA Kalllelb, B AaJbHEH1UeM B IbIXaTeJIbHOM
LUEeHTpe o0pasyercsl oyar BO3OYXIEHUS! M TIPUCTYIBI KalUIA MOTYT
6bITh BbI3BaHBI M HecreLUPHIECKUMH pasapaxuTteasMu. B Bo3HUK-
HOBEHMM TIPUCTYIOB KALLIS HMMeEeT TaKXe 3HAYEHWEe CeHCHOUIM3a-
[IMSl OpraHu3Ma K TOKCHHaMm B. pertussis.

Knnnnyeckas kaprua. MHKyOauMoHHBIN nepuon cocTasiser 2—
14 nHeit. TosiBnsioTcss HeAOMOraHWe, HEBbICOKAsI TeMITepaTypa TeJa,
HeboJblloit Kaeab, HacMopK. [lo3aHee HauMHAIOTCS MPUCTYMBI crias-
MaTHYeCcKOTro Kalllisi, 3aKAHYMUBAIOUIMECH BhINeJeHUEM MOKpPOTHI. Ta-
KHX TIPUCTYNOB MoXeT ObITh oT 5 no 50 B cyTku. 3aboJieBaHue Iipo-
noJxkaercsa go 2 Mec. Pasnuuyalor JIErKyl0, CpelHEeTSXeNylo M TsKe-
Jiy1o GopMbl KOKIIOLLIA.

HAmmynurer. [Tocne nepeHeceHHoro 3a6onesaHust BhipabaTbiBaeTCs
CTOMKMI MMMYHHTET, KOTOPLI COXPAaHseTCsl Ha MpPOTSXXKEHUH BCcel
JXKHU3HHU.

MukpoOHonornyeckas JMarHoCcTHKA. MarepuanoM Uil uccilefoBa-
HUS SBJISETCS CJAM3b M3 BEPXHUX IbIXaTeJbHBIX nyTeil. OcHOBHOM
METOA NUAarHOCTUKH BaxTepuonornyeckuit. Jlist peTpocrneKTUBHON AU~
arHOCTHKH NMpuMeHsIoT cepoyiornyeckuit Meron (PA, PCK, PHTA).

Jleuenne. ITpu Taxenbix popMax KOKITIONIA HA3HAYAIOT AHTUOHO-
TUKHU, HOPMATIbHbIA TOMOJIOTUYHBIA UMMYyHOTJIO0YAUH. PekoMeHnyioT-
C aHTUTMCTAMUHHBIE IMpenapartbl, XOJOOHBIAH CBeXHWH BO3AYX.

IIpopunakTuka. s crneunduyeckoit nmpoPunakTuKu Kokiolua
MPUMEHSIOT alNcOpOUPOBAHHYIO KOKIIOWHO-AUPTepHITHO-CTONOHAY-
Hylo BakuuHy (AKJIC). BBoast ee mersam HauuHad c 4 Mec. Jeram
n0 1 roga ¥ HEMpPUBUTBIM MpHU KOHTAKTe C GOJIBHBIM BBOISIT HOD-
MaJIbHBIM YeloBeYecKuii UMMYHOTJIOOYIIMH.

Bo3dyaurems napakokmoma — Bordetella parapertussis — BbI3bIBaeT cx0A-
Hoe ¢ KokiouieM 3aboneBanue, HO Jierye mpoTekaiouiee. Bo3byautenb mna-
PaKoKJIolla OTIMYAETC OT Bo3OyAMTENsT KOKMIOLUA MO KYyJIbTYPaIbHbIM, OHO-
XHMHYECKUM H AHTHIEHHBIM CBOMCTBaM.

11.1.4. Bo36ydumesnb MeHUH20KOKKOB80OU UHGheKyuu

MeHuHroKokkoBasi MHGeKIIUs — UHeKIMoHHAs 6oJe3Hb, Bbi3bIBA-
emast Neisseria meningitidis, nposiBneHUs KOTOpOi BapsHpYIOT OT Bec-
CHUMIITOMHOI'O HOCHTEJIbCTBA IO TAXEIEeHIINX MEHUHTeATbHbIX hopM.
Bo30Oynutens Briepsele noapoGHo usydeH B 1887 r. A.BakcennGaymom.

Takconomus. Bo3bynutenr otHocutca K otaeny Gracilicutes, ce-
MeitctBy Neisseriaceae, pony Neisseria.

Mop}oaorns ¥ THHKTOPHA/ILHBIE CBOHCTBA. MEHMHIOKOKKM — MeJI-
kue ouIuiokokku (0,6—0,8 MKm). XapakTepHo pacrioyioxXeHue UX B BHIE
napbl kodeidHbIX 3epeH, oGpaieHHbIX BOTHYTHIMH MTOBEPXHOCTSMM APYr
K apyry (cM. puc.11.1). MeHUHIOKOKKM HeMopBHXHBI, CIOp He obpa-
3yI0T, TPaMOTPMIATE/IbHBI, Kancy/a HEMOCTOSHHA, UMEIOT MUJIH.

239



KyasTHBHpOBaHHe. A3pO6bI KY/NBTUBUPYIOT HAa Cpellax, cOpepXKa-
IUMX HOPMANBHYIO CHIBOPOTKY /60 AeprOPMHUPOBAHHYIO KpOBb
6apaHa unM nolaaM, a TaKXKe Ha CEeNeKTUBHOM Cpele C pUCTOMH-
unHoM. IlosbieHHas koHuentpauusa CO, cTUMynUpyeT poct Me-
HHMHTOKOKKOB.

AnTHrennas ctTpykrypa. [lo KancynbHbIM aHTMreHaM MeHHHIOKOK-
KU Oenarcsi HA ocHoBHble ceporpynnsl A, B, C, D u nononuurens-
Hele X, Y, Z, W-135, 29E. Ilo anTureHaM KJIETOYHOI CTEHKH MO-
3BOJIAIOT pasNeNUTb MEHMHIOKOKKM Ha ceposapsl (1, 2, 3 u 1. 1.).
Bo Bpemst anuneMuyeckux BCMbIEK OGBIYHO LIUPKYIHPYIOT MEHMH-
rokokku rpynmsl A. TOKCMH MEHHHIOKOKKOB MpeACTaBiIsieT coboii Jin-
nomnojucaxapul KieToyHoil creHku. Ero konuyecrso ompegensieT
TSAXKECTh TeyeHUs 3aDoJIeBaHMSL.

PesucrenTHOoCTE. MEHMHIOKOKKM MaNOYCTOMYMBBI B OKPYXAIOLLE it
cpelie, YYBCTBMTENbHBI K BBICYLIMBAHHMIO M OXJIaXAeHHUI0. B Teyenue
HECKOJIBKMX MMHYT norubaior npu reMmnepatype Bbiliie 50 °C u Huxe
22 °C; 4yBCTBUTENbHBI K MeHULWUIMHAM, TETPALMKINHAM, 3PUTPO-
MHLMHY, YCTOMYMBBI K PUCTOMHLMHY M CYJb(haMUIAM; 4YBCTBUTEND-
Hbl K 1 % pacreopy cdenona, 0,2 % pacTsopy XJIOpHON W3BECTH,
1% pactBopy XJI0OpaMHHa.

IlaTorene3 m KimHHYecKasds KaptuHa. YenoseKk — eIUHCTBEHHBII
€CTEeCTBEHHBI x031MH MeHUHrokokkos. Hocornorka sipnsiercst Bxon-
HBIMU BOpPOTAMHU HHGeKUHU. 3aech DaKTEpUH MOTYT [UIMTENLHO CY-
IeCTBOBATE, He BBI3bIBAS BOCMaNeHWS (HOCHUTENBbCTBO), HO WHOIAA
CTAHOBATCA MPUYMHOIM HazopapuHrura. M3 HOCOrNMOTKH OHU MOTYT
MonacTb B KpOBsiHOE PYcNOo (MEHHHTOKOKKEMHsI) C pPa3sBUTHEM JIK-
XOpaIKy M reMopparuyeckoii cbinbio. Hanbosiee 4acThiM OCNOXHe-
HHUEM MEHWHTOKOKKEMHM SBISAETC MEHHHIUT WM MEeHUHIO3HLeda-
JUT (BOCMajeHue MO3TOBbIX 000JI0YeK).

Mmmynnrer. ToctuH$eKIMOHHBI UMMYHUTET NpH TeHEPATH30BAH-
HbIX ¢opMax 0ONe3HU CTOWKHHA, HANPSKEHHBIH.

MukpobGunosornueckas marnocTika. [Ing naGoparopHoii auarHoc-
THKH MCCAENYIOT KPOBb, CITMHHOMO3IOBYIO XHIKOCThb, CIHM3b C HO-
COTNIOTOYHBIX TaMnoHOB. IlpM MHMKpPOCKOIMYECKOM HCCAeNOBAHUU
ocafika LieHTpU(YrHpoBaHHOH CTUHHOMO3TOBOM XMAKOCTH H Ma3KOB
U3 3eBa BMIHBI TUMHUYHbIE HelicCepuu BHYTPU HeHATPOodWIOB WIM BHe-
knetoyHo. IloceB MaTepuana MpPOU3BOJAT cpasy MOC/HE B3SITUS Ha
KpOBSIHOH arap (IIOKOJIagHBIA arap), arap ¢ pUCTOMHLMHOM (WM
JIMHKOMHMLIMHOM), cpely MapreHa — arap ¢ aHTHOMOTHKaAMH
(BKH — BaHKOMMLMH, KOJWUCTHH, HUcCTATHH). MHKy6almio nposo-
IAT B aTMocdepe, comepxaieit S % yrineKucaoro rasa.

Jlesenne. B xayecTse STHOTPOMHON Tepanuy MCMONb3YIOTCA AHTH-
OMOTHKK: NeHULMJUIUH, JIEBOMULIETHH, PU(PAMITULIMH.

ITpodunakTuka. PaspaGoraHa MEHHHIOKOKKOBAasi XMMHUYECKAS MMO-
JIucaxapuaHasi BaKLMHA, KOTOpas MPOXOAMT anpobaliuio.
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11.1.5. Bo36ydumenu my6epkyne3sa

Ty6epkyines (tuberculosis; or sar. tuberculum — 6yropok) — uHek-
LUMOHHas 0oJie3Hb, BbI3bIBAEMasd MUKODAKTEPUAMM, XapaKTepU3yio-
liascst MopaXEHUEM pa3/IMYHBIX OpPraHOB M CHcTeM (JIErKHX, MUIle-
BApUTEJBHOIO TPaKTa, KOXH, KOCTeil, MOYEIO0JIOBOI CUCTEMBI U Ip.).
BoI3biBaeTcst TpeMd BUIaMK MuKobakTepuii: M. tuberculosis, M. bovis,
M. africanum. Bce Tpu BMza omiMyaiorcs 1o MopgoJIOTHYECKHM, KY/b-
TYpalbHbIM, OMOXMMUYECKMM U NaTtoreHHbIM cBoiictBaM. Kpome Hux,
K 3TOMYy poly OTHOCATCH HEeTyOepKy/ne3Hble WIH yCJIOBHO-NATOTEH-
Hble Mukobakrepuu (M. avium, M. cansasi), KoTopple MOTYT MHOra
BbI3bIBaTh 3a00JIEBAHMA YeTOBEKA U XUBOTHBIX. Bo3bymurenb 6bu1 OT-
kpbiT P. Koxom (1882).

Takconomusa. Bo3bynurenp orHocutcs K otaeny Firmicutes, cemeii-
ctBy Mycobacteriaceae, pony Mycobacterium.

Mopdonoras n THHKTOpHaNbHbIE cBoMcTea. KynsTHBHpoBanue.
M. tuberculosis — miuHHble (1—3,5 MKkM), ToHkue (0,2—0,4 MKM),
cjlerka M30rHyThle MANOYKH, TPAMIONOXUTENbHbIE, HEMOIBHXHbIE,
CIOp M Karcyjl He obpasyloTr, okpaiuusaoorcd mo Humo—HuneceHy
(cM. puc.11.1). Ha xunkux cpenax yepes 2—3 Hen JalOT pOCT B BUAE
MODIUMHUCTONA TUIEHKH, a HA TUIOTHOM cpene obpasyior Goponasya-
Thil Hamer. ONTUMANTbHAA cpefa [UIsl KYJbTUBUPOBAHUS — SMYHAs
cpena ¢ gobaBneHneM riauuepuHa (cpena JleseHiureiiHa—MeHceHa).
OntuManbHad Guosornyeckas Moaeib — MopcKasi cBUHKA. [Ipu Muk-
POKY/IbTABMPOBAHMM HA CTEKJIAX B XHUIKOH cpene vepe3 3 cyr obpa-
3YIOTC MUKPOKOJIOHHH, Tie BHPYIEHTHbie MUKODAaKTepHH pacrosia-
raljoTcsi B BHUAE <«KOC», WM «XIyTOB». BTOT (beHOMEH HasbiBaercs
Kopa-¢aKTopoM.

M. bovis — kopoTKHe ToJICThle MATOYKU ¢ 3epHaMH. ONTHMAb-
Hag 6uosiornyeckas Moaelb — KpOJUKM. M. africanum —- TOHKHe
IUTMHHBIE NMAJOYKU. PacTyT Ha MpoCThIX MUTaTeNbHBIX cpenax. Temrie-
patypHbiit ontumMyM 40—42 °C. ManonaroreHHbl Juisl yenoseka. Bu-
pyJieHTHbie 1UTaMMbl M. tuberculosis Ha TUIOTHBIX cpenax aawor R-xo-
JIOHHH.

PepMeHTATHBHAA AKTHBHOCTE. 1YyOepKy/ne3Hble MUKOOAKTEpUU AAIOT
MONIOXHUTEIbHBIA pe3yNbTaT nMpv HUALMHOBOM TECTE, PeNyLUpYIOT
HUTPAThl, pa3laralor Mo4yesMHy, HUKOTMHAMUI, MUPA3UHAMMI,.

AHTHMreHHAas CTPYKTYpa. AHTMI€HHAasl CTPYKTYpa MHKODaKTepuil Ho-
BOJIBHO CNOXHAsl. AHTUreHBl CBSI3aHbl C KJIETOYHON cTeHkoii, pubo-
COMaMHM, LMTOIUIa3MOii, UMeloT OeKOBYIO W JUIMOMOIUCAXaPUIHYIO
npupony, y4yactsylor B peakuusx I'3T u T'HT, obnamaior nporek-
THBHOW aKTUBHOCTBIO.

PesucrentHocTs. MuKOGakTEpUH YCTOMYMBBI K OKpYXaloOllEi cpe-
ne: B MbUIM coxpaHsiorcs 10 AHel, Ha KHMrax, Urpylikax — o
3 Mec, B Boie — 10 S Mec, maciie — no 10 Mec, celpe — 10 8 Mec,
Mokpore — g0 10 mec. Tlpy kunsayeHun norubaior yepes 5 MuH. s
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ne3uH(peKLUU UCIONb3YIOT aKTUBUPOBAHHBIE PACTBOPHI XJIOpAMHMHA M
XJIODHOI M3BECTH.

DnuaeMHONIOTHSA, NMATOreHe3 H KIMHMYeCKkas kapruHa. TyGepkynes
pacrnpocTpaHeH MOBCEMECTHO, SIBISIETCA COLMANbHOM NpoOIeMoit; UH-
(OHLIMPOBAHHOCTB HAceNIeHUs], 3a60JIEBAEMOCTh M JIETANBHOCTh JOBOJb-
HO BBICOKHM, OCOGEHHO B CJAbOpa3BUTBIX CTpaHaX. BOCHpPUHUMYMBOCTD
monei K TyOepKynesy Bceobuias. Ha 3aGoneBaeMocTs BIMSIIOT COLIM-
aJbHble YCJIOBMSI XU3HU HaceneHUs. McTouHMKoM MHeKIuM SBIS-
eTcsl OOJIbHOM 4YeNoBeK; MYTHU Mepefayd HHEQeKUUH — TpeuMyllie-
CTBEHHO BO3/yIIHO-KanelbHbIA, pelKO KOHTAKTHO-ObITOBOM. Drume-
MHYECKYIO OIACHOCTb [PECTABASIOT TOJBKO OGOJIbHBIE C OTKPBITOMH
tdopmoit TyOepKyne3a, Korma rmpoOUCXOAMT BhbidejieHHe BO30OynuTeNs B
OKpYXaIOLLYIO cpey.

Tpu 3apaxeHun (MHKYOAUMOHHBIA rMepuons 3—8 Hem) HA MecTe
BHeIpeHUs1 BO30yauTenss ¢opMUpyeTcsl MepBUYHBIN TYOepKyJe3Hbli
KOMIUTEKC (BOCMAJIUTENbHAA WM BOCHAJIHTENIbHO-HEKPOTHYECKAas pe-
aKLKMs), KOTOPhI MOXET pacnpOCTpaHMUTbCA M NPUIATh GOJIE3HM pa3-
JInuHble (OPMBI — OT JIETKHX JO TSXKEJbIX CENTHYECKHX, C Mopaxe-
HHEM PalTHYHBIX OPraHoB W cucreM. Yauie Bcero TyGepKyjes ropa-
XaeT Jierkue.

Jlng ty6epkyne3Hoit uHbekuun xapakrepHa peakima I'3T, Bei-
sgpisieMasi BHYTPUKOXHbBIM BBelieHUeM TyOepKyauHa (peakuus MaH-
Ty). Jlng npoBeaeHus 3Toil npobsl ucnonbsdyercss PPD-6enxoBbiit
OYMILEHHBI NMpenapat U3 MuUKobakTepuii TybGepkynesa. HeceHcu-
OUIM3UPOBAHHBIN OpraHW3M Ha MpenapaT He pearupyer, HO e€cCiH
B OpraHu3Me MPUCYTCTBYIOT XuBble MUKobaktepuu (y GoibHoro
WIM BaKLIMHMPOBAaHHOIO), TO 4Yepe3 48 y pa3BMBaeTcs MecTHas BOC-
najureNbHas peakuus. [1poTHBOTYGepKynTe3HbIt HMMYHHUTET HEMpO-
YeH W COXpaHsfeTCS TOJBKO NPH HATMYUU B OpraHu3Me MUKODaK-
TepUi.

MukpoGunosiornyeckas aMarHocTuka. [Ins nmaboparopHoro moarsep-
XIEHUSI AUarHo3a TybepKyie3a OObIYHO HCCIIeNylOT MOKPOTY, Mpo-
MbIBHBIE BOAbl GPOHXOB, MOYYy, CTMHHOMO3IOBYI0 XHIKOCTH M [Ip.
Baktepuockonus ma3koB, okpaileHHbIX 1o umo—Hunsceny, ac-
(exTUBHA TOJBLKO MPHU BLICOKOM KOHLEHTpAalLlMM MHKODakTepwii B uc-
crenyeMoM marepuane. s «oboramieHusi» MccleqyeMoOro marepHana
HCIOJIB3YIOT pa3iM4Hble MeTOIbl, B YACTHOCTH LIeHTPH(DYrHpoBaHUe.
BakTtepuosornyeckuit MeTod, noceB Ha XWIAKUE W TUIOTHblE MHTa-
TeNbHbIe cpenbl Gonee addexkTHBHBE, HO Tpebylor 3—4 Henm. Kak
YCKOpPEHHBI METON AWArHOCTHKH HCIMOJNb3YETCS MMKPOKYJIbTHBHPO-
BaHHMe Ha creknax B cpene llIxonbHuxkoBa. MHorna ucnonb3yior 6uo-
JIOrMYecKHu MeToa — 3apaKeHUe MOPCKOW CBUHKH.

Jleyenne. Haznavaior usonunasua, pudamnuiutd, sTamoyTos, npo-
THOHAMMJ, NMUPa3sMHAMUI, LUKIOCEPUH, CTPENTOMHULIMH, KaHaAMU-
UMH, GlopHMHLMH, THoAleTa3oH (TMOOH), napa-aMHHOCATMLHUIO-
Byto kucinotry (ITACK).
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IIpodunakuka. [TpoBeneHre KOMIUIEKCA CAHUTAPHO-THTHEHUYEC-
KHX U MPOTHBO3MUAEMHYECKUX MEpONPUITHI (CAHUTAPHOE COCTOSI-
HHe TPeanpHUATHI, NETCKUX YUYPEXIEHMHA, WIKOA W T.A., BhIABIEHUE
GONbHBIX, B3ATHE Ha YYeT ceMeil, AUcMaHcepu3alus, 3MHAEMHOJIO-
rHveckuit Hagsop M T.10.). Crieuugpuueckyo MpodUIaKTHKY OCylle-
CTBJSIIOT NMyTeM BBeleHHMsA XuBoi BakUMHbB — BCG (Bacille
Calmette—Guerin), monyyeHHoit KanpMeTrom u T'epeHoM mpu aT-
TeHyaUMH MHKoOaKTepuil Ha crneuMalbHO cpeme. BakumHHpyloT
HOBODOXIEHHBIX (5—7-i IeHb XH3HU) BHYTPHUKOXHO C TIOC/IENylO-
et pepakumHauueid B 7, 12 u 17 ner. Ilepen pesakuuHauueit npo-
BoIAT npoby ManTty. [IpH nmojsoxuteabHONH peakid peBaKLIMHALKIO
He TPOBOJIIT.

11.1.6. Bo36youmenu nezuoHennesa

JlernoHemne3 — uHbpeKuroHHas Gone3Hb, BbI3piBacMass Legionella
pneumophila, xapakTepu3yloiasicsi TMX0opaaKoi, BEIpaXKeHHO! oOleil
MHTOKCHKALIMeil, MopaXeHueM JIeTKUX M APYrux opraHoB. Bosbymu-
TeNb JlerHoHesute3a 6611 oTkphIT B 1977 r. JI. Mak-eiinom u C. Ile-
NapIoM.

Takconomna. Legionella pneumophila oTHocutCcs K otmeny
Gracilicutes, cemeiictBy Legionellaceae, pony Legionella u saBiaseTcs
HanOojlee BAXHBIM TMpeNCTaBUTENIEM 3TOTO POAA.

Mopdonoma 1 THHKTOPHAJIbHBbIE CBOHCTBA. JIerMOHeUTbl — TpaMoT-
puLaTeNbHble Majouku pa3Mepom ot 0,3—0,9 mo 2—3 MM (cM.
puc.11.1), ©Horaa BcTpevaloTcsi HUTEBUIHBIE dopMbl LIHHON no 20
MKM. Crniop M Kancyn He o6pa3yioT, HMEIOT XTYTHKU.
< KyapTHBHpOBaHHe. JleroHe UIbl SIBJISIOTCS a3pobaMu, Xopollo pa-
CTYT B NPUCYTCTBUHU 5 % yIIeKHCIOro rasa, BecbMa TpeGoBaTebHbI
K YCTOBHSIM KYJbTUBUPOBAHHUS: PacTyT TOJNIBKO Ha CMELMAJIBHBIX CIOX-
HbIX MUTATENIBHBIX cpenax (yroibHo-Ipoxokesoit arap). Ha 3—5-it nexp
Ha TUIOTHOM cpefe JierMoHe bl 00pa3yloT XapakTepHbie KOJOHUU C
KOPUYHEBLIM MUTMEHTOM, OuddyHAMpyOIMUM B arap. JlernoHemnsl
ABns0TCA (haKyabTaTUBHBIMM BHYTPUKJIETOYHBIMHM [apa3sUTamu, IO-
3TOMY HX MOXHO TaKXe KyJbTHBHPOBAaTb B XEJITOYHOM Mellke Ky-
pHHOro 3MOpPHOHA U KYJABTYpe KJIETOK.

@epMeHTATHBHAA aKTHBHOCTb. BHOXMMHYecKasi aKTUBHOCTb JIETHO-
HET HeBBICOKAs.

AHTHreHHAs CTPYKTypa. B 3aBUCHMOCTH OT aHTHT€HHOH CTPYKTYpbI
paznnyalor 7 ceponordyeckux rpynn L. pneumophila.

@axTopbl NATOreHHOCTH. JIErHOHE/UTBI MMEIOT TepMOCTaOMIbHBIM
3HAOTOKCUH, 00MafaloT reMoJIMTHYECKOH, LIMTOTOKCHYECKON aKTHB-
HOCTBIO.

Pe3ncTeATHOCTb. JlerHOHeTBI B TeYEHHE ToJa MOIYT COXPAHSTHCS
B BOJONPOBOAHOI BOJE, Ho OYEHb YYBCTBHUTENBHHI K 3TUJIOBOMY
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clUpTy, ¢eHony, ¢dopMaTNHy, BBICOKON TeMrieparype — Iol Aeil-
CTBMEM 3THX (aKTopoB MOrubaloT B TeYEHHE HECKONBKMX MHHYT.

BocnpuuMYHBOCTD KHMBOTHBIX. JYBCTBUTENBHBI K JIETHOHEIIAM MOp-
CKHE CBHHKH, OGE3BbsSHBI.

Onugemuosorus. Briepsble aMuaeMus JiernoHeswie3a Gbuia 3aperic-
TpupoBaHa B 1976 r. B ®wiagenbdhun Bo BpeMs che3na OpraHM3aLMH
«AMEpHKAaHCKHii JierHoH» (OTclona Ha3BaHHEe — 0OJIE3HDb «IETHOHEPOB»).
B nocnenylomime roapl MHOrOYHUCAEHHBIE BCIBIIIKM U CITOpagW4eCcKUe
cllyyaM JierHoHeJlie3a HaGMIooaluch B pa3sHbIX CTpaHAX MHUpa.

JlernoHesie3 OTHOCHUTCA K TaK Ha3bIBaeMBIM CATNIPOHO3HBIM HH-
dekuuamM.

JlernoHeutsl Ype3BbIYaifHO ILIMPOKO PaclpoCTPaHEHB! B NIPUpPOIE,
0co6EHHO B TEIUIbIX BOAOEMAX, HAceJEeHHBIX BOLOPOCISAMH M IIpo-
CTEHLUMMH: Y JIETUOHEJUT CIOXWIHCh CHMOMOTHYECKHE B3aMMOOTHO-
IIEHUA ¢ 3TMMHM OpPraHM3MaMH, 3a cyeT MpOoIAYKTOB MeTaboiM3Ma
KOTOPBIX OHH CYLUECTBYIOT.

3apaxeHue MPOMCXOAUT BO3NYLIHO-KAIeabHbIM myteM. MakTopa-
MU TiepefavyH SBISIOTeS MoYBa B SHAEMHMYHBIX paifoHaX, BoAa B CHU-
cTeMax KOHIWLMOHHPOBAHHUS BO3IYyXa, FOJIOBKH OYIUEBHIX YCTAHOBOK.
BoneoT nermoHensie3oM JIOAM pa3HBIX BO3PACTOB, HO Yallle MYXYH-
Hbl CpeHEro M IMOXHJIOro Bo3pacTa, ocoGeHHO paGOTHHUKH BOLOXO-
35fCTB, Mpavye4yHbIX, 6aHb. 3aboneBaHHMe vYallle BCTpevyaeTcs B JieT-
HUH MepHo..

ITaTorene3. BxonHbie BopoTa WHGpEKUUH — ABIXaTeJIbHble IYTH.
B HHXHHMX MX OTHeNax pasBHUBACTCS BOCTANIMTENBHBIH Ipollecc. Boi-
MoXHa GaktepueMusa. IIpu rubenn Gakrtepuii ocBoGoXIaeTcss 3HIO-
TOKCHH, KOTOPBIii 06GYC/IOBIMBAET HHTOKCHKALIMIO M MOpaXXEHHEe pas-
JINYHBIX OPTaHOB U CHUCTEM — cEPAECYHO-COCYTUCTOM, MULLIEBAPUTEID-
Hoit, LHTHC, nouek.

Kmmnnnyeckas KaprHHa. CylLIECTBYIOT IBE OCHOBHBIE (POPMEI JIETH-
OHeJUIe3a. NMHeBMoHHYecKast (6oJie3Hb JieTHoHepoB, dutanenbdmiic-
Kasi JIMXopajka) U ocTpoe peclHMpaTopHoe 3abosieBaHHe 6e3 IMHEB-
MoHHU (uxopanka IToHTnak). MHKyGaLMOHHBIN nepHol o6bIYHO co-
cramnsier S—7 nHell. 3ateM B 5 % cilydaeB pasBUBaeTCA TSDKeNas [THEB-
mMoHus, mnopaxaworcst HC, nuiueBaputenpHass cucTeMa, MOYKH, Y
OCTAJIBHBIX JIOAEH, HHOUIUPOBAHHBIX TEMH Xe IUTaMMaMH
L. pneumophila, Habmongaetcs nuxopanka IMonTHak, mpoTekalolas
Kak o6blyHOe ocTpoe peclpaTopHoe 3aGonesanue. Ilokasarenu ne-
TANBHOCTH BO BpeMs anuaeMuil dunagenbhuiicKoil TUXOPagKH BbI-
cok — 18—20 %.

Ammynurer. [TocTHHGEKIIMOHHBI UMMYHHTET HE HM3YYeEH.

Mpukpo6uosornyeckas aHarHocTHka. B KauecTse McclieyeMoro Ma-
TepHaJia OOBIYHO HCIIONB3YIOT IAEBPAIbHYIO XHAKOCTb, PEXe MOK-
POTY, KPOBb, KyCOYKH JieroyHoil TkaHHW. [IpumeHsioT GakTepHosio-
rHYeckHii, 6Mosoruyeckuii (6osiee HameXHBIit), cEPOJOrHYECKHUIA
Metolsl (MPA), PUD mis akcrnpecc-IMarHOCTHKH.
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Jledenne. IIpumeHsIOT AHTUOUMOTHKH.

ITpodnnakmaka. [poBeneHne caHUTAPHO-TUIHEHUYECKMX MEPOIIPHU-
atuit (MpoMbIBaHKME ropsiyeil BOJOM AYIEBBIX YCTAHOBOK, KOHTPOJIb
3a paboToii KOHAMLIMOHEPOB, BBHISIBIEHHE BOXHOIO pe3epByapa Bo3-
GynuTteNieil U ero 03MOPOBRIEHHE).

11.1.7. Bo36ydumenu opHumo3sa

OpHuTOo3 (OT rped. ornis — mnTHHA) — HHPeKUHOHHAA 6oJie3Hb,
Bel3piBaeMast Chlamydia psittaci, xapakTepuayiowasacss HHTOKCHKAIH-
eil, TpeuMyLIeCTBEHHbIM MMOpaXeHWeM JerKuX. Bo3bymuTtenb opHM-
To32 6bU1 BbIIENAEH B 1930 r. oT GONBHBIX JNIOAEH, 3apa3sUBILUUXCS OT
rontyraes (rpey. psittakos — momnyraix).

Taxconomus. Chlamydia psittaci otHocutca K otaeny Gracilicutes,
pony Chlamydia.

Mopdosorisa H THHKTOpHAbHBIE CBOHcTBA. Bo3bynuTens opHHUTO3a
umeeT dopmy Kokkos auamerpoMm 0,3—0,5 MM (cm. puc.11.1). He
obpasyeT criop, He MMeeT XTYTHKOB M Karicynbl. Pacrioyaraercss BHYT-
PH KIeTOK, TaK KakK SiBisgeTci OOJUraTHHIM BHYTPHKIETOYHBIM I1a-
pasuToM. I'paMoTpuLaTteneH, I OKpacKH IpUMeHa0T Meton Poma-
HOBCKOro—I'MM3bi.

KyasTHupoBanne. C. psittaci sBasercs oGJIMraTHBIM, BHYTPUKIIE-
TOYHBIM ITApa3sUTOM, MO3TOMY €ro KYJBTHUBHUPYIOT Ha KYpPHHBIX 3MO-
pPHOHAX, B opraHu3Mme JNabOpaTOpHBIX XUBOTHBHIX, KYJBTYpe KIETOK.

AHTHIEeHHas CTPYKTypa. Bo3bynuTenb opHUTO3a MMeeT PONOCIIEIH-
¢HyecKHid [MTUKONPOTEHHOBBI TEPMOCTAOWIIBHBIA AHTUIEH, JIOKAJIU-
3YIOILHIicA B KJIETOYHON cTeHKe, U TepMOJaGHIbHBIA BUIOCIIELN(HU-
yecKHii aHTUreH 6e1KoBoif MpHpoOABl, pacIosoXeHHBI 6onee norepx-
HOCTHO.

(MakTopsl naTorennoctd. C. psittaci o6pasyer TokcuyecKylo cybcTaH-
LMIO THITA 3HIOTOKCHHA.

PesucrenTrocTs. Bo36ynuTen MHAKTUBHPYIOTCS IOA NEACTBUEM
Ie3MHOULIMPYIOLLUX CpelCTB, IPH HAarpeBAHHUM, HO JOBOJBHO YCTOM-
YMBb! K BBICYIUIMBAHHIO, 3aMOPaXHUBaHUID. B okpyXawluel cpene co-
XpaHsoTcs o 2—3 Hen.

Omipgemuoaorus. OpHUTO3 — LIMPOKO paclipoCTPaHEHHAs! 300HO3-
Hast MH(EKIUS; HCTOYHHKOM HH(EKUHH SBASAITCS MHOTHE BHIABI IOO-
MALIHMUX XMBOTHBIX M OUKKX mitull (6onee yem 170 Bumos). HanGonn-
ujee 3MUIeMHOJIOTHYECKOE 3HAYEHHE MMEIOT FOpoACKHe roiay6u, mno-
Myrau, Yrkd, MHOIOWKH. OCHOBHBIE TNepenayd HHGEKIUH — BO3MYLI-
HO-KaneJpHBA M BO3AYIIHO-TIBUIEBO, HO BO3MOXEH M IHIIEBOIA.
BocrpMMMYKMBOCTE K OPHWTO3y BbICOKasi, daie GoNeioT NMIOAM cpef-
Hero W crapuiero Bo3pacra. 3a6ojieBaHHe BCTpeuaercsi oGBIYHO oce-
HblO U BecHoit. Tlpeo6namaloT criopaguyecKue ciy4ad, HO BO3MOX-
HB M BCIbILIKH OpPHHTO3a.
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ITaTorene3. BxogHbIMH BopoTaMH HHGEKHUH SBISIOTCA BEPXHHE
AbIXaTeabHble MyTH. Bo3GyouTenp monagaeT B JIETOYHYIO TKaHb, TIe
MPOUCXOIUT €ro pa3MHOXEHHE, HabMonaeTcs MHTOKCHKALUSA Opra-
Hu3Ma. B pe3ynbrare MPOHUKHOBEHUS BO30ynuTenei B KPOBb OHM pa3-
HOCSITCSI 10 BCEMY OpPraHU3My, [opaxasl pa3IMyHble OPraHbel — Ie-
YeHb, celie3eHKY, HAAMNOYEYHHKH, CEpPHEYHYIO MBIIILY, HEPBHYIO
CUCTEMY.

Knnnmyeckas kapruna. MHKyGaLlMOHHBIN repuofl MPogo/Xaercss oT
6 no 17 nnxeit. 3aGonesalue yaiiie TIPOTEKAET B BMAE TSKEION IHEB-
MoHHH. WHorna B maToslorHuyeckuil IMpolecc BOBIEKAIOTCH ceprey-
HO-cOCynHCTasl CUCTeMA, TeYeHb, celle3eHKa, BO3MOXHO pa3sBUTHE ce-
PO3HOro MeHHHTHTa. Moryr Habmonatbcs Kak oCTpHIE, TaK U Xpo-
HUYeckHe (popMBl HHMEKIIHH.

Hmmynuret. [Tocne nepeHeceHHoro 3aGonesaHus BbIpabGaThiBaeTCS
HECTOHKMIA MMMYHHTET, [103TOMY BO3MOXHa peHHPEeKLUA.

MukpoGHroiornyeckas JHarHocTvka. OCHOBHBIM METOIOM AHArHO-
CTHKH sBiserca cepoiorueckuit Meron (PCK, PTIA). BosmoxHo
MpUMEHEeHHe GaKTepUOJOTHYECKOTO M aUIEpruYeckKoro MeTONOB.

Jleyenne. Ha3Hayalor aHTUOHOTUKH.

ITpodmnaxmka. ITposeneHne HecrieLMPUYECKUX MEPOTIPUSITHIA: pe-
ryJIMpOBaHHE YHMCACHHOCTH rojiybeif, caHUTapHO-BeTepHHAPHBIE Me-
PONIPHSITHS B NTHLIEBOACTBE M T. 1.

11.1.8. Bo36ydumenb MuKornnasmosa

MukoruiazMo3s — HHeKUHOHHas 6oJie3Hb, Bbi3biBaeMass Mycoplasma
pneumoniae. Bo36ynurenb Briepsble BbiaeneH B 1944 r. M. UtoHoM u
OTHeCEeH K BHMpycaM, TOJbKo B 1962 r. uaeHTHHLMPOBAH KaK MH-
Koria3Ma.

Bo36ynutenp oTHocuTcA K oTheny Tenericutes, ceMeificTBy Myco-
plasmataceae, pomy Mycoplasma; M. pneumoniae — eIUHCTBEH-
HBIA BHA 3TOro poja, IMATOreHHOCTb KOTOporo sl YejoBeKa
II0Ka3aHa.

Muxkoniasmbl MpeacTaBASIOT coboil Menakue cepuyecKHe U HH-
TeBUAHBbIE KIeTKH (cM. puc.11.1). ¥ HUX OoTCyTCcTByeT pUrHaHas Kie-
TOYHasi 000I0UKa, BMECTO KOTOpPOl OHM TMOKPBHITH TPEXCNOMHONH MeM-
6paHoii. brarogapsi 3ToMy MHUKOIUIa3Mbl MOTYT MEHATh POpMY U Iaxe
MPOXOAUTH Yepe3 GakTepHanbHble GUIBTPbl. MHKOIIIA3MBI PE3NCTEH-
THbl K TIEHULWINMHY, HO TETPAUMKIMH H SPUTPOMHULIMH YTHETaioT
ux poct. KynsTHBHpYIOTCS Ha CBIBOPOTOYHOM arape ¢ Jo6aBieHHEM
arerara Ta/UiMs UM [oAaBieHus IocTopoHHeit ¢nopsl. [Ipu nepsuy-
HOM IoceBe MarepHajia oT 6oJbHOTO Ha IUIOTHOM cpene uepe3d 1—2
HeJ BBIpPACTAalOT MEJNKHE KOJIOHHU C BTIHYTBIM B CpPely LIEHTPOM.

UctouHnkoM UHGeKUUH ABSIETCS YeNoBeK, G0JbHOI MTHEBMOHHU-
eil, W1 HocuTenb. 3a60JIeBAHHE PACHPOCTPAHSETCS BO3AYLIHO-KaIeb-
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HBIM 1yTeM. MarepuanoM I UCCIEOBAHUS MOXET CIYXHTb MOK-
poTa M HOCOINIOTOYHAs ciu3b. JIMarHo3 MoXeT GbITh TAKXe IMOJITBEp-
xaeH ceponorudyeckumn Mertoaamu (PCK, PU®, PTITA).

BTHOTpOMHOE JIeYeHHE OCYLIECTRISIETCSs AaHTUOHOTUKAMM (3PUTPO-
MHMLHMH M TerpaudkKiuH). Creunduueckas npoduiakTHKa He paspa-
boTtaHa.

11.2. Bo36yaurtenu BUPYCHbIX UHGEKLUA
AbiXaTenbHbIX NyTeu

11.2.1. Bupycbl epunna u dpyaux ocmpbix
pecnupamopHbix 3aboneeaHull

I'pynna ocTtpbix pecnupaTopHBIX (OT JaT. respiratio — AbIXaHHE)
BUpycHbIX HHbpekuuit (OPBH) BkiovaeT Gosbliioe KOJHUYECTBO HAU-
Gonee pacnpocTpaHeHHBIX GoJyle3HEN, XapaKTepU3YIOLIMXCS opaxe-
HUEM pa3NIMYHBIX OTAENOB ABIXaTEJbHBIX MyTEl M a3pPOTeHHBIM Me-
XaHU3MOM [epeaayHu.

OPBHU wMmoryr Bui3biBaTe Gonee 200 BHpycoB: BHpYCHI TpHIINa,
naparpuiina, pecliupaTopHO-CHHTHLMAIBHBIH BHPYC, PHHOBHPYCHI,
KOPOHAaBHPYCHI, PEOBUPYCHI, aN€HOBUPYCH, HEKOTOPBIE CEPOTHIIBI BU-
pycoB Kokcaku u ECHO. Bce 3TH BHpyCH [pHHALIEXAT K pa3HBIM
ceMeiicTBaM M poJaM, OTIMYAIOTCS MexXIy coboit mo Guoxoruyec-
KMM CBOMCTBaM M TMO3TOMY TpeOYIOT MHIMBHIAYaAbHOIO IMMOIXO4A IMPU
npoBefeHUH JTaGopaTOPHBIX HCCJIeJOBAaHUIA.

HaubGonbliee 3HaYeHHe B MATOJOTHH Yejl0BEKAa HMMEIOT BHPYCHI
rpunna. Cpeau apyrux BUpycos — Bosbyauteneiit OPBU — nau6oJb-
UMt yAeNbHBIM BeC 3aHMMAalOT PUHOBHPYCHl M KOPOHABUPYChI; BH-
pychl naparpumna U pecliMpaTopHO-CUHUMTHANBHEI BHPYC MOTYT Bbl-
3bIBATh TSDXE/ble BOCIHAJIUTENbHBIE 3a00JeBaHUST HIDKHUX OTAENOB lbl-
XaTeJIbHbIX MyTeH.

11.2.1.1. Bupycs! epunna

I'punn — octpoe pecnupaTtopHoe 3aboleBaHHe, XapaKTepH3ylolllee-
csl IOpaXeHHEM CIIU3UCTBIX 000/I0YEeK BEPXHHUX AbIXaTEJbHBIX IMyTEH,
JIUXOPaAKoit, cAMITTOMaMM ob11ieii HHTOKCHKAIIMKM, HAapyUIeHHEM fie-
ATEJIbHOCTH CEPAECYHO-COCYAMUCTOI U HepBHoI cucTeM. Ipunn oTiu-
yaeTcsl CKJOHHOCTbIO K 3MHIEMHYECKOMY M MaHIEMMYECKOMY pac-
npocTpaHeHUIo Grarogapsi BBICOKOI KOHTarHO3HOCTH M M3MEHYMBO-
CTU BO3GyauTENS.

B 1933 r. Y. Cmurt, K. Baapioc u I1. Jleituioy oT GoNbHBIX IpHMII-
foM BbIJEIWIN BUPYC, HA3BaHHBIA BIOCTEACTBHH BMPYCOM TIDMIINa
tina A. B 1940 r. 6bUIM oTKpPBITBI BHpychl rpumnna tdmna B, a B
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CynepxancuamHas
obonouka

Puborykie.»
nporens

Marpukcunit
0K

Puc.11.2. Bupyc rpunna.
4 — 3JEKTpOHOrpamMma; 6 — cxema CTPOCHHA.
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1947 r. — tuma C. B Poccuu mepBbie BUPYCHI IpHINa GBUIM BbIIene-
Hbl B 1936 r. A. A. CMOPOIMHIIEBBIM M OTHECEHBI K THIY A.

Taxconomus, knaccudmkauns. PHK-conepxaiume supychl oTHocsT-
cs kK cemeifcty Orthomyxoviridae (oT rpeu. orthos — mnpaBHIBHBIIA,
myxa — cnu3p). CeMelicTBo BKJIIOYaeT ABa poxa: pold Influenzavirus
obbeaMHsAET BUpYychl rpumnmna TunoB A u B, pox Influenza C npex-
cTaBjieH BUpycoM rpumma tumna C.

Mopdonorus # xumuuecknii cocraB. BupuoHsl uMmeroT cdepuyec-
Kylo dopmy nuamerpoMm 80—120 um (puc.11.2, a), pexe MNamoyko-
BUIHYID M HUTEBMIHYIO; COCTOSIT U3 CEPALIEBMHbI U HApPYXHOI M-
nonporteugHoi o6osiouku. CepileBUHA CONEPXUT OAHOHUTYATYIO
JAUHEHHYI0 (parMeHTUpoBaHHYI0O MUHYyc-HHTeBYl0 PHK, GenxoBblit
Karcull, OKPYXEHHBI NOMOJHUTENbHOH MeMOpaHoit — cJIoeM Mart-
puKcHoro Geika. Hykieokancug vMeeT CiMpatbHBIA TUIT CUMMETPHH.
Ha moBepxHOCTH cynepKancuaHoil 060JIOYKH HMMEIOTCA IUMIIBI [AH-
KOTIPOTEUIHON MPHUPOAbi, ONHU U3 KOTOPBIX SIBISIOTCS reMarriioTU-
HUHOM, Ipyrde — HelpaMuHHOa3oil (puc.11.2, 6).

KyanrusupoBanue. [ KyabTHBHpPOBAHMS HMCITOJAB3YIOT KYPHMHBIE
SMOpPHOHBI, KYJbTYpbl KJIETOK, MHOTHIA JIaGOpaTOPHBIX >XHBOTHBIX.

AHTHreHHas CTPYKTypa. BUpPYCHI rpuIina HMeEIOT BHYTpeHHHE U Io-
BEPXHOCTHBIE AHTUTeHbl. BHYTpEHHME cepALEeBUIHbIE AaHTUTEHBI SB-
JSTIOTCSl TUIocTielMUYeCKUMH, Ha OCHOBAHMM 4YE€ro BUPYCHI I'PHII-
na noipasgesiorcs Ha TUNBI A, B u C, mMoBepXHOCTHEIE MpeiCTaB-
neHsl remarriiotTuHuHOM (H) u Heitpamuumnpazoit (N). H — ocHoB-
Hoil crnieuuduyecKuil aHTUreH, BbI3BIBAIOILMI 06pa3zoBaHUE BHpYC-
HEHATPATU3YIOLMX aHTUTEN W obecreurBalOIIMii agcopbLUHIO BHpyca
Ha KJIETKax, B TOM YHUCJEe SPUTPOLMTAX YesOBEKA WIM XUBOTHBIX, B
pe3yabTaTe 4ero MPOUCXOOUT MX CKJIeMBaHWe (reMarriloTHHALHS).
N BbI3bIBaeT 06pa3oBaHUE aHTUTE], YACTUYHO HEHUTPAIU3IYIOLIUX BH-
pycsl; aBissck pepMeHTOM, N y4acTBYeT B OCBOOOXIEHHUH BUPYCOB
U3 KIETKH.

XapakTtepHoif 0cOGEHHOCTHIO BHPYCOB IpHUIINIa, B OCHOBHOM TH-
nma A, sisistetcd U3MeHYnBocTh aHTUreHoB H v N. M3BectHbl Tpu pas-
HoBugHoctd H u aBe pasHoBumHocT N. B 3aBUCHMOCTH OT HX CO-
YeTaHHUS BLIIEASIOT TP IOATHIIA BUpyca rpunma A vemoBeka: HINI,
H2N2, H3N2, cootBeTcTBeHHO Al, A2, A3. BHyTpHM NOATHIOB HMe-
€TCSl MHOXEeCTBO aHTHUT€HHBIX BapHaHTOB, OTAUYAIOIIMXCA IO CTPYK-
Type H- u N-aHtureHos.

HU3MeHYHBOCTb NMOBEPXHOCTHBIX AHTHTEHOB CBSI3aHa ¢ (parMeH-
TapHbIM ctpoeHMeM PHK Bupyca U MoXeT MpoHUCXOOUTb B BHIE
npeitha 1 wudTa. Ipeiid — MOCTOAHHO OCYILECTBJIAIOLIMECS HE-
3HayuTedbHble M3MeHeHUust H- u N-aHTHreHoB B pesyjbTare Toyey-
HBbIX MyTauuit, NpUBOASILINE K BO3HUKHOBEHHIO HOBBIX aHTUTEHHBIX
BapuaHTop Bupyca. LlIud T (ckauok) — pemko BcTpevarollHecs: 3Ha-
yutenbHble u3aMeHeHus: H- u N-aHTHTeHOB B pesyJbrate pekoM6bu-
HaUMi, NpUBOASLIKUE K IMOSBJIEHUIO HOBBIX MOATUIIOB BUpYCA.
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ITo cpaBHEHMIO ¢ BUpYCaMH TpHUIINA TUIA A AHTUTEHHas CTPYK-
Typa BMpYCOB Ipuimmna THMa B M3MeHseTcs ToJAbKO MO TUMY Apeiida,
a Tun C He uMeeT N-aHTUIEHa M Malo M3MEHYMB.

PesnctenTtHocTh. B Bo3nyxe BUPYCHI IPHUIINA MOTYT COXPAHATb MH-
¢eKIMOHHBIE CBOMCTBA NMPH KOMHATHOI TeMIlepaType B TeYEHHUE He-
CKOJIBKMX YacoB; YeM BBIlIE TEMIEpaTypa W OTHOCUTE/JbHAs BIAX-
HOCTb BO3/yXa, TeM OBICTpee MHAKTHBHUPYIOTCS BMDPYCHL. Bo36ymurte-
JIK TPUIINA YYBCTBUTENBHbI K JAeicTBUIO Y®-1y4yeil, MHOrMM I€3HH-
duuupylomMM cpezictBaM (dopManMHy, 3TUIOBOMY CIHUpPTY, (eHo-
Jly, XJIOpaMHHY), XXHpPOPacTBOPHUTESAM; B XHIKOM cpele MHAKTMBHU-
pytorca npu TeMmeparype S50—60 °C B TedeHHe HECKONBKHMX MUHYT.
JlnutenbHOEe BpeMs COXpAaHSIOTCS B 3aMOPOXEHHOM COCTOSIHMM M B
TJIMLIEpUHE.

BocnprumMuMBoCTh KMBOTHBIX. B ecTecTBEHHBIX YC/IOBMAX BUDPYCHI
rPUIINA THIMa A MMOpaXxkaloT KakK yeloBeKa, TaK U XHUBOTHLIX; BUPY-
col TMIoB B 1 C — Ttosbko 4enoseka. Cpenu 1aGopaTOPHBIX XUBOT-
HbIX K BHpycCaM TpHIINA YYBCTBUTE/NbHbI aPpPUKAHCKHUE XOPbKH, CH-
pHiickue XOMSIKH, Gesple MbiliM. 3aboneBaHUE XapaKTepusyercsl Mo-
paxXeHHeM JIETKUX U HEpPEIKO 3aKaHYMBAETCS TMOENBIO XHWBOTHBIX.

Onupemunonorua. M3 Bcex oCTpBIX pecHIUPaTOPHbIX BUPYCHBIX MH-
dekLHit TPUII sBIsgeTcd Haubojiee MAaccOBBIM M TsDKeNbIM 3abosie-
BaHueM. [TaHAEMHUM U 3TIMIEMMM TpUIINA oxBathiBaioT go 30—50 %
Hace/leHMsl 3eMHoro uiapa U Gonee, HaHocs OrpOMHEBI yluepb 3m0-
POBbBIO JIIOAEH U 3KOHOMHUKe cTpaH. Tak, MaHAeMHus IPHINA «MCHaH-
Kv», BbI3BaHHas BupycoM A (HINI1) B 1918—1920 rr., oxsatuna
okoso 1,5 mipa yenosek M yHecaa Gonee 20 MiH xu3Hel. Bocnpu-
MMYMBOCTD JIIOJIEH K IpUITMY BbicoKasi. BoJsieloT Bce BO3pacTHbIE IPyI-
Mbl HaceJleHUs, NMPEHMYLUECTBEHHO B 3MMHEE BpeMsl roga.

Bo3HMKHOBEHUE MaHAEMHA M KPYMHBIX 3MUAEMUA OOBIYHO CBA-
3aHO C TIOSIBIEHMEM HOBOTO TMOATHIIA BHpyca rpumnmna A. ExeronHbie
SMUAEMUYECKUE BCIBILIKH BbI3bIBAIOTCA HOBBIMM aHTUIE€HHBIMHM Ba-
pHaHTaMU ofHoro moatuna. B mociegHue roabl SMUAEMHH TPUIINA
cesa3aHbl ¢ Bupycom rpunmna A (H3N2), xors cpeau HacenaeHus mnpo-
IOJKAOT UUpKyauposaTh Bupychl rpumma A (HIN1) u B.

HcrounukoM rpumnmnosHoit MHbeKUUH sBiseTca 6olbHOM yenoBeK
¢ KJIMHHMYECKH BbipaxeHHo# min GeccumnroMHoit dopmoit. Ilyte re-
pelayu — BO3AYLUHO-KaMebHbIi (MpKU pa3roBope, Kallle, YUXaHbE).

ITaTorenes W KiMHMYECKAS KapTHHa. Bupychbl rpulna BHeIpsOTCA
U PeNnpoAYLMpYIOTCS B SMUTENUANBHBIX KIETKAaX CAU3UCTOI o6osoy-
KM BEpXHHX AbIXaTeJBHLIX MyTeif, OTKyla MPOHUKAIOT B KpPOBb U pas-
HocATCA Mo BceMy opraHuaMmy. IlpomykThl pacraga MoBpeXACHHBIX
KJIETOK M HEKOTOpble BUPYCHBIE Ge/IKM OKa3bIBAlOT TOKCHYECKOE IEH-
CTBHE Ha pa3IMYHble OPraHbl U CHUCTEMBI OPraHU3Ma.

HMukybalimoHHBII MEPHOA KOPOTKHH — OT HECKOJBKUX YacoB HO
1—2 cyr. Jlna rpurnmna XapakTepHbl OcTpoe Hadajio, BbICOKask TEMIle-
patypa Teja, oOLiasi WHTOKCHKALUS, BBIpAXamowasicsi B HeHdoMora-
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HUM, FOJIOBHOW Gosn, 6onM B DIasHbIX si6A0Kax, mopaxeHwe JpIXa-
TEABHBIX IMyTel pazTUYHOK cTeneHH TsixkecTH. JIMxopamoyHoe cocro-
sIHWE TIpU rpunne Ge3 ocNOXHeHUR Mpoaonxaercs He Gonee 5—6
nHe#. Tsaxectb ¥ Mcxon GOJIE3HH HEPEAKO CBA3AHBI C OCIOXHEHHS -
MU, BbI3BAHHBIMM CAMHUM BHUPYCOM IpHIITA (IpUITMO3HAs MMHEBMOHMS,
OCTpbIil OTEK JIErKUX) MJAU YCAOBHO-MATOreHHbIMU GakTepuamu. Pas-
BUTHUIO OCIOXHEHUH crocobcTByeT yrHeTalollee AEHCTBHE BHpPYCOB
TPUINA Ha NPOLIECCHl KPOBETBOPEHUS! M MMMYHHYIO CHCTEMY opra-
HHU3Ma.

Nmmynnrer. [locne nepeHeceHHoro 3aboJjieBaHus (OPMHUPYETCH
CTOMKUI TUMO-, MOATUIIO- U BAPUAHTOCHEUUPHUUCCKUI UMMYHHUTET,
KOTOpbI obeclie¥dBaeTcs KIETOYHBIMH M TyMOPaTbHBIMM (haKkropa-
MU 3aiiMThl. BoJiblioe 3HaYeHHe MMEIOT aHTuTena kiacca IgA. IMac-
CHUBHBIA eCTeCTBEHHbIH MMMYHUTET coxpaHsieTcs y aeteii 1o 8—11 mec
XHU3HH.

JIaGopaTopHas auarHocTHka. MarepuaioM Ui oGHapyXeHHs BH-
pyca WIM BUPYCHOTO aHTHUTEHA CNYXKAaT Ma3KU-OTHEYaTKH CO CIU3H-
CTOi 060A0YKHU HOCOBOI MONAOCTH, OTIAECIASIEMOE HOCOIJIOTKH, MPH Je-
TaIbHBIX UCXOAAaX — KYCOYKH JIETOYHON TKAHW WM MoO3ra. DKcIpecc-
IUAarHOCTHKa OCHOBAaHA HA BBISIBIEHWHM BUPYCHOIO aHTHUIEHA C IO-
mouipio PUD; paspaborana tecr-cucrema qis MDA, Jlisa sbigerne-
HUS BUPYCOB MCMOJb3YIOT KypHHbIE 3MOpHoHbl. MHAMKALHUIO BHUPY-
COB IpPHUIMINA OCYUIECTBAAIOT MPH MOCTAHOBKE pPEAKLHU reMarriioTv-
Hanuu. UIeHTUPHULMPYIOT BbIAENEHHBIE BUPYChl MO3TAMHO: THUITOBYIO
npuHamiexHocth onpegensior ¢ nmomoiuplo PCK, moarun — PTTA.
CepoauarHoctiky nposoaar ¢ nomouibio PCK, PTTA, PH B kyns-
Type KIETOK, peakuuu npeuunutauuu B rene, MQA.

Cneunduyeckas npoduaakTuka W Jedenne. [Ins cneuuduyeckoii
npodUAAKTUKH UCIONB3YIOT XUBbIE U MHAKTUBUPOBAHHbBIE BAKLIMHBI
n3 supycos rpunmna A (HIN1), A (H3N2) u B, KyAbTUBMpYeMbIX B
KypHHBIX 3MOpuoHax. CyllecTByeT TpPU THUIAa WHAKTUBUPOBAHHBIX BaK-
LMH: BUPDHOHHBbIE (KOPMYCKyASpHbIE); PACILUETUIEHHBIE, B KOTOPBIX
CTPYKTYPHbI€ KOMIOHEHThl BUPMOHA pa3beAUHEHBbI C IOMOLIbIO Ae-
TEPreHTOB; CyObeNMHUYHbIE, cofAepxkalliue TONbKO FeMAarriioTHHUH U
HelipaMMHuIa3y. BakiuuHy u3 TpeX BHUPYCOB I'DMIINA BBOAAT WHTpA-
HasaibHO B OOHOM MPHBMBOYHOI J03€ IO CHelUaibHON cxeme. Bax-
LMHaUUS MMOKazaHa OMpejeNeHHbIM KOHTHHIEHTaM, MMEIOLIMM BbI-
COKMI PHCK 3apaxeHus.

IMpoxoouT UCMbITaHUSL KyNbTypaJibHas MHAKTUBMPOBAHHAS BAKLMHA.
Benytcst pa3paboTKH Mo CO3aHKHIO MPUIIMO3HBIX BAKLHUH HOBOFO IO-
KONEHUS: CHHTETUYECKHUX, FreHHO-UHXEeHEepHbIX. K coxareHHio, B OT-
IOENbHBIE TOAbl OTMEYaeTcs NO0BOJAbHO HU3KasA 3¢d¢eKTUBHOCTh Bak-
LMHALUMU BCNEACTBME BbICOKOM WM3MEHUYMBOCTH BUPYCOB FpHUIIMNA.

Jns NiedeHUs, a TaKXKe 3KCTPEHHON MpOodHIaKTUKU FpUINa Mpu-
MEHSIOT XHUMHOTEpaneBTHYecKue NMPOTUBOBUPYCHbIE Mpemnapathl (pe-
MaHTaIuH, BHUpa3oli, apbumon W Ap.), npemapatbl MHTEPdEpPOHA U
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UMMYHoMonyasiTopsl (qu6aszon, neBaMuson u ap.). Ilpu Tsxenom te-
YEeHUH TpUINa, ocobGeHHO y AETEi, MoKa3aHO MPUMEHEHHE HOHOP-
CKOTro MpOTHBOIPHUIIIIO3HOIO MMMYHOII0OYIMHA, a Takxe Mpemnapa-
TOB, SBJISIOLIMXCA MHTHOUTOpaMM KJIETOYHBIX IpOTeas: ropraoKca,
KOHTPHKaNa, aMUHOKANpPOHOBOM KHCJIOTBI.

11.2.1.2. Bupycsl napazpunna

Briepseie BoigesneHsl B 1956 r. PHK-conepXauiye BUpYChbl OTHOCSTCS
K ceMeiictBy Paramyxoviridae, poxy Paramyxovirus, mpencrapieHbl
5 ceporunamu. Mopdosorusi BAPYCOB OT/IMYAETCS MOJUMOPHUIMOM,
Yamie BCTpeyaloTcs BUPHUOHBI OKpymIoit ¢dopMbel auamerpom 100—
300 HM (cM. puc.2.10). Bupycsl UMEIOT CIOXKHOOPTAHU30BAHHYIO CTPYK-
TYpY, COCTOSIT U3 CepAleBUHBI, copepxaileit PHK u Geaxu, u Ha-
PYXHoO# JUMONpoTenaHONH 06oNoukH ¢ munukamy. Ob6lagaor remar-
[IOTHHUpYIOLIEH aKTUBHOCTBIO. B okpyxXaruieil cpefe oTHocHTe/b-
HO HecToikH. BHpychl maparpumnmna xopouio penpoayLUpyiOTcs B
KYJIbTYpax KJETOK, BbI3bIBAas XapaKTEPHbIl LIUTONMATHYECKUI 3deKT
(causiHMe KIeTOK U obpazoBaHHe MHOTOSIEPHBIX KJIETOK, Ha3biBae-
MBIX CUMIUIACTAMHU WM CHUHLMTHEM), a Takke (peHOMeH remamcop-
6uuKu. B ecTecTBEHHBIX YCIOBHSX HEMATOTCHHBI MAJISI XHBOTHBIX.
ITaparpumnmno3sHsle BUPYChl BBI3BIBAIOT CHopafuuyeckue 3aboJieBaHHs
WK 3MUAEMUYECKHUE BCTIBIIUKM MPEUMYILECTBEHHO CPely AeTei Miaj-
1ero Bo3pacTa. 3a6oieBaHHe XapakTepUayeTcsl obileil MHTOKCHKALH-
eil, MmopaxXeHHeM CIH3UCThIX 000JIOYEK BepXHUX AbIXaTENbHBIX MyTeif,
yallle ropTaHW; y jAeTeil mepBoro roma XH3HW 3aboneBaHHe IpoTe-
KaeT Taxeno. UMMyHHUTET HeNpOHOJIXXKHUTEIbHbIH, THITOCHELM(pHUYEC-
Kuil. BoizeneHue BUPYCOB M3 OTHENSIEMOro HOCOIJIOTKH MPOBOASAT B
KYJIbTYpax KJIETOK, UIeHTUDUUUPYIOT ¢ noMouisio PH, PU®, PTTA,
PCK. D11 Xe peakuMM MCIOAB3YIOT [ CEpoAHArHOCTHKH 3abole-
BaHus. Crieuudguueckas npoduiakruka U JeyeHue He paspaboraHbl.

11.2.1.3. PecnupamopHo-cusyumuarnbHbit supyc (PC-supyc)

Boizenen B 1957 r. PHK-comepxalluit BUpyc oTHOCHTCSI K ceMeii-
ctBy Paramyxoviridae, poay Pneumovirus, npeacrasjieH 2 cepoTH-
namu. Mopdosorniecku cxoieH ¢ BUpycaMu mnaparpumnma. PC-su-
pYyC HeyCTOMYUB B OKpYXalollleil cpeie, XOpollo pernpoaylUpyeTcs
B KYJAbTYpax KJETOK, BbI3bIBASl XapakTePHbI LIUTOMATHYECKUH 3¢-
ekt — obpasoBaHue CMHUMTHA (oTcloma HasBaHue BUpyca). [lato-
reHeH st o6e3pssH. PC-BHpyc BbI3bIBAET eIMHHYHbIE 3a60JieBaHUsA
Y sNHMIeMUYecKHe BCNbILUKM, vawe cpend nereil. Haubosee oma-
CeH M JeTeil rpygHOTrO BO3pacTa, Y KOTOPBIX HEPEAKo Pa3BHBAET-
CA MHEBMOHHUS CO CMepTeNbHBIM HUcXomoM. MMMYHHUTET Henpomo-
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xurenbHbiil. JlabopaTopHasi IMAarHoCTUKa cCXofHa ¢ JUAarHoCTHUKOM
naparpunna. Cneuucduyeckass npopujiakTHKA U JieyeHUEe He pa3pa-
60TaHbI.

11.2.1.4. PuHosupychbl

Bnepssie BoigeseHbl B 1960 r. PHK-cogepxkauiue Bupychl oTHoCATCS
K ceMeiictBy Picornaviridae, poay Rhinovirus. HM3BectHo Gosnee 100
cepoTuroB. PUHOBUpYCH HMMeIOT cdhepHuecKyio ¢opMy IUAMETPOM
20—30 HM ¥ MpPOCTO OPraHU30BaHHYIO CTPYKTYPY. KyJbTHBHPYIOT BH-
pychl B OIHOCJOMHBIX U OpraHHBIX KyNbTypax Kietok. IlarorenHsl mis
00e3psiH. PuHoBMpyCcHasi HHDEKLHS — BBICOKOKOHTAardo3Hoe 3abone-
BaHMe, Mopaxalolllee BCe BO3PACTHBIE TPYMIBI JOAEH, XapakTepu-
3yeTcsl BOCMAJICHUEM cAU3UCTOM 0BGOJIOUKH HOCA M MpPOTEKaeT C SB-
JNIeHUSIMK HacMopka. UMMYHUTET Henmpomo/KUTEIbHbBIA, THOCTIEH-
duueckuit. s BblIEJICHUSI BUPYCOB MCIIONB3YIOT KJIETOYHBIE KYJb-
Typbl, mid ugeHTUdukaumu — PH. Cneunduyeckas npoduiakTuka
U JleyeHHe He pa3paboTaHbl.

11.2.1.5. KopoHasupycsbl

Bnepsblie BbigeneHbl B 1965 r. PHK-conepxaiuue Bupychl 3 cepotu-
noB otHocsaTcsl K ceMeiictBy Coronaviridae, poxy Coronavirus, uMe-
10T okpyryio dopMmy auamerpoM 70—160 HM M ClIOXHOOPraHH3o0-
BaHHyI0 CTPYKTYpy (cm. puc.2.10). Mopdosoruyeckas ocobeHHOCTb
BMpYCOB — HaJIH4Me Ha MOBEPXHOCTU BBICTYNOB OysiaBoBUaHON ¢op-
Mbl, HallOMMHAIOLWMX COJIHEYHYIO KOPOHY BO BpeMsi 3atMeHHs (OT-
Clofia M HaspaHue BUpycoB). Bupychl 06yanaloT BBICOKOW KOHTAarHos-
HOCTbI0, MO3TOMY 4acThl BHYTpHUCEMeilHble M BHYTpUOGOJbHUYHBIE
BCOBHUKK MHPEKUUH. OCHOBHBIM CHMNTOMOM 3abojieBaHUs SIBISET-
csl TSKEJIO MPOTEKAIOIMit HACMOPK. Y MACHBKHUX ACTEH BO3MOXHBI
OCJIOXHEHHUS B BHAE NHeBMOHUM. MMMYHHTET HENPOLOMXUTEIBHBIM.
KynsTBMpOBaHHE KOPOHABHPYCOB B JIaOOPaTOPHBIX YCJIOBHSIX 3aTpPyI-
HEHO, NMO3TOMY B HeoOXOAMMBIX CyyasiX AMarHo3 MoIATBEpXAAlOT ce-
posornueckuM MetogoM. Crneuuduyeckast MpodHUIaKTUKa U JIEYEHHe
He paspaboTaHbl.

11.2.1.6. Peosupycebl

Bnepsoie BoimeneHbl B 1959 r. PHK-comepxaiMe BUpychl OTHOCATCS
K cemeiictBy Reoviridae, poay Reovirus, npeacraBneHsl 3 cepoTu-
namu. Mopdoorniyeckoit 0co6eHHOCTbIO BUPHOHOB, UMEIOLIMX cde-
puyeckyio dopmy auametpoM 60—70 HM, sBASETCS HAIMYUe HBYX

253



Ge/IKOBBIX KamlCHAOB — BHYTPEHHEro M HapyxHoro. Jlumonporeua-
Hasi obojouka otcyrcTByeT (cM. puc.2.10). Bupychl xopoitio perpoay-
LMPYIOTCA B KYJBTYpax KJETOK, BBI3bIBas LMTOMATUYECKUit 3¢dexT
1 obpasopaHue BKIOYeHUH. [laToreHHBI I MIEKONUTAIOMX U MTHILL
B cBfi3n ¢ BBICOKOI KOHTarMo3HOCTBIO U YCTOWYHBOCTBIO B OKpYXa-
IOlleil cpelle PeOBUPYChl HEPEAKO BBI3BIBAIOT SMHAEMUYECKHE BCIIBILII-
KM, TIPEMMYLIECTBEHHO B OPraHW30BAHHBIX AETCKHX KOJUJIEKTHBAX.
IToMuMo asporeHHoOro BO3MOXeH (PeKATBHO-OPAIBHBIN MEXaHU3M
niepenayd. PeoBUpychl BBI3BIBAIOT BOCMAIWTENbHBIE MPOLIECCHI HOCO-
[JIOTKM M KUIHEYHHKA, OTKYAA U MPOUCXOAMT UX Ha3BaHue (OT aHIN
respiratory — pecnupaTOpHBIil, enteric — KHUILEYHBIH, orphan —
CUPOTCKMIi, T.€. HE HMEIOT ONpele/ieHHOrO OTHOIUEHUS K KOHKpET-
Homy 3abGoneBaHulo). TeueHue 3abGoyeBaHuil NOGPOKavYECTBEHHOE.
WMMyHuTeT THRocTeuMuyeckuil. BoieseHe BHPYCOB OCYLIECTRISIIOT
Ha KYJbTYpax KJIETOK M HOBOPOXIEHHBIX MbILIAX, UACHTUDULHPYIOT
¢ nomouisio PH, PTTA, PUD. [Ina cepoaHarHoCTUKU HCIOAB3YIOT
PTTA. Crneundudeckas nmpouiakTHKa M JIeYeHHe He pa3paGoTaHBl.

11.2.1.7. AdeHosupycsi

Brepsrie BoiaeaeHbl B 1953 r. B ominuue oT ApYrMX pecrnupaTopHBIX
BupycoB coaepxaT JJHK, oTHocatcst k cemeiictBy Adenoviridae, pony
Mastadenovirus. M3BecTtHO Gonee 40 cepoTHNOB. AIEHOBUPYCHI UME-
10T cdepuueckyo ¢opmy auamerpom 70—90 HM M MpocTo OpraHH-
30BaHHYyI0 cTpYKTYpY (cM. puc.2.10). YcroiiuuBEI B OKpyXalouiei cpe-
ne, [UTMTENbHO COXPAaHSAIOTCS B BO3AyXe, BoJE, JIEKAPCTBEHHBIX IIpe-
naparax, yrnotpe6/asieMblX B MIa3HOM KJIMHHUKE, HA Mpeamerax obu-
xona. Ilpy pasMHOXEHHH B KYJIbType KJIETOK aJXe€HOBHPYCHI BbI3biBa-
10T uutTonatuyeckuit 3¢ddeKkT U obpa3yioT BHYTPUSIAEPHBIE BKIIIOYE-
Husa. HenatoreHHB! Wit XuBoTHBIX. HeKkoTopble cepoTUIBI aneHOBHU-
pycoB 00/a1al0T OHKOI€HHBIMM CBONCTBaMH (BbI3bIBAIOT Pa3BUTHE
3JI0Ka4YeCTBEHHBIX OMyXoJeil y JlaGopaTopHbIX XHBOTHBIX). [ToMuMo
a3poreHHoro BO3MoxXeH GeKaibHO-OpATbHBIA MEXaHU3M Nepeaayu
Bo306yauTeNs (4epe3 MuileBble MPOLYKTHI, BOLY OTKPBITHIX BOJLOEMOB
¥ TU1aBaTeJbHBIX OacceifHoB). PerdcTpUpyloTcsi criopaiHvyeckue cly-
4au U SMUAEMHUYECKUE BCTBIUKKA ANeHOBHPYCHOM MHeKuuu, mnpe-
MUMYLIECTBEHHO B NETCKMX KOJUIEKTHMBaxX. XapakTepHO MHorooGpazue
KJIMHUYECKUX TPOSBJIEHU, TTOCKONBKY a[eHOBUPYChl MOIYT fOPAXaTh
ObiXaTeJbHbIE MYTH, CAU3UCTYI0O OGOJIOYKY rla3a, KUIIEYHUK, Moue-
BOi My3bipb. UMMyHUTET THMOCHELMpUUECKU. DKcpecc-auarHoc-
THKA 3aKJ1I0YyaeTcsl B oOHAapyXeHUM BUPYCHOTO aHTUreHa ¢ MOMOLUIBIO
PUD, UDA, PUA. BoiaensioT aieHOBUPYChl Ha KYAbTYpax KJIETOK,
uneHTHdULMpyloT ¢ nmoMouiblo PCK, PH, PTTA. Dt Xe peakuuu
MCIONB3YIOT I CEpOAMArHOCTUKU 3aboJieBaiusi. Pa3zpaGoTaHBl XH-
Bble U MHAKTMBHPOBAHHbIE BAKLUMHBI, KOTOpPblE HE TMOMAYYMIM LIU-
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POKOTO TMPakTUYECKOTo MPUMEHEHHUSA H3-3a OHKOTEHHBIX CBOMCTB
aneHoBupycoB. IIpH nopaxeHHsX r1a3 NMPUMEHSIIOT Mpenaparbl WH-
TepdepoHa, pepMeHT Ne30KCUPHOOHYKIea3y, MpOTUBOBMPYCHBIE IJ1a3-
Hble Ma3u (c TebpocdeHOM, OKCOJHHOM M Hp.).

11.2.2. Bupyc HamypanbHol ocnibl

Bupyc BbI3pIBAET 0COOO OMAacHOe BBICOKOKOHTAro3HOe WHGEKLHOH-
Hoe 3aboseBaHHWE, XapakTepusyiouieecs OOLUMM MOpaXeHWEM oOpra-
HU3Ma ¥ OOMIIBHOM CBITIBIO HA KOXE M CJIM3HUCTHIX oGoJioukax. B npo-
LIJIOM OTMEYATHCh SMUAEMHH U MaHAeMUH 3a0oJieBaHUA, CONMPOBOX-
JaroliMecs: BbICOKOW JIETAJIbHOCTBIO.

B 1892 r. I'.I'sapHuepu, uccieqys moa MUKPOCKOMOM Cpe3bl po-
FOBMLIBI 3apaXE€HHOIO KpOJMKa, oOHapyXun creuudUyecKHe BKIIO-
YyeHus1, BIOCJEICTBUM Ha3BaHHbiE TejblamHu I'BapHuepH, MpencTaB-
JsiolMe coboit CKOTUIEHWS] BUPYCOB HATypalibHOM ocnbl. Bo3Gymu-
TeJIb OCbl BriepBbie 0OHapyXeH B cBeToBoM MuKpockofne E. ITaiue-
HoM (1906).

Takconomus. Bupyc HatypanbHo#t ocnet — JHK-comepxatiuii;
oTHocuTcsl K cemeitcTBy Poxviridae (oT aHri. pox — s3Ba), pomy
Orthopoxvirus.

Mopdonorus, xuMHUecKuil COCTaB, aHTHIeHHas CTPYKTypa. Bupyc
HaTypaJibHOM OCIIBI SBJISIETCS CaMbIM KpYIHBIM BUPYCOM, TIpU 31€K-
TPOHHOK MHKpOCKONHHU MMeeT KMpruyeobpasHyio dopMy ¢ 3aKpyr-
JIeHHBIMHM yrilamu pasmepoM 250—400 HM (cm. puc.2.10). BupuoH co-
CTOMT W3 CepAlEeBHUHBI, MMelolel ¢$OopMy TaHTeId, ABYX OOKOBBIX
TeNl, pacloJIOXEHHBIX Mo 06e CTOPOHBI OT CEPHALIEBHUHBI, TPEXCJOii-
Ho#f HapyxXHoit obonouku. BUpyc COIEpXHUT NTUHEHHYIO IBYHUTHATYIO
IHK, 6onee 30 cTpyKTypHBIX 0eNKOB, BKJIIOYash (DEpMEHTBI, a TaK-
Xe JMMUABI M YrIAeBOIbI.

B cocraBe Bupyca OGHAapyXeHO HECKOJIBKO AHTUTEHOB: HYKJIEO-
MpOTEUAHBI, pacTBOpMMbIE M reMarriloTHHUH. Bupyc HatypanbHo#i
OCIlbl MMeeT OOIlIMe aHTHreHbI C BHPYCOM OCIOBaKLHUHBI (KOpOBbEik
OCIlbl).

KyabTnsupoBande. Bupychl XOpoLUO pa3MHOXAIOTCS B KYpPHHBIX
aMOpHoHax, obpa3sysi Oejble MUIOTHbIE ONMSAIIKM Ha XOPUOHAILIAHTO-
UCHOI obGonouke. Perpoaykiusi BUpyca B KYAbTYpe KJIETOK COIpPO-
BOXIAeTC LMTONAaTHyecKUM SthpekToM U o6pa3oBaHUEM XapakTep-
HBIX LHTOIUIa3MaTHYeCKUX BKIlOUeHHUI (Teneu I'BapHuepu), Hmelo-
LMX JUArHOCTUYECKOE 3HAYEHHE.

Pe3ncrentHocTb. Bupychl ocnibl o61agaioT JOBOJBHO BBICOKOH yc-
TOWYMBOCTBIO K OKpyXamwlleit cpefe. Ha pasnuyHbIX npeamerax Mpu
KOMHAaTHOHM TeMiiepatype COXpaHSIIOT UH(EKLHOHHYIO aKTUBHOCTh B
TeyeHUE HECKOJbKUX Helelb U MECSLEeB; HEe YYBCTBUTENbHBI K 3¢du-
py 4 ApyruM xupopacteoputeisiM. Ilpu temneparype 100 °C Bupychl
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norubaoT MoMmeHTanbHo, Mpu 60 °C — B TeueHue 15 MuH, mnpu
obpaboTke AE3MHOUUMPYIOIIMMUA CpeacTBaMU ((eHoN, XIOpaMUH) —
B TEYEHME HECKONBKUX yacoB. [iuTenbHo coxpaHsiorces B 50 % pa-
CTBOpE MIMNEPHHA, B JMOPUIU3MPOBAHHOM COCTOSIHUM M MPU HU3-
KHUX TEeMIeparypax.

BocnpuuMYHBOCTS JKMBOTHBIX. 3abolieBaHue, CXOTHOE Mo KIMHHU-
YECKUM MpOosBIEHUAM C GONE3HBIO YEIOBEKa, MOXHO BOCIpoM3BeC-
TH TONBKO Yy 00e3bsiH. JLisi GonblIMHCTBA J1aGOPATOPHBIX XUBOTHBIX
BHPYC OCMBlI MAJIONAaTOTeHEH.

Omapemuonorua. HatypanbHas ocna u3BectHa ¢ IiyGoKoi apeB-
Hoctu. B XVII—XVIII BB. B EBporie ocnoit exerofHo Goneno okoo
10 MIH yenoBeK, U3 HHUX yMuUpalo okojo 1,5 maH. Ocna sBasnacek
TakXe riiaBHoOi NMpuYuHON cienoTel. Ha ocHoBaHMM BBICOKOI KOH-
TarMo3HOCTH, TSXKECTU TeYEeHUS] U 3HAYUTEbHOH JIETAILHOCTH Ha-
TypaJibHasl ocra OTHOCUTCS K 0cobo omnacHbIM KapaHTMHHBIM MHGeEK-
LMSIM.

HcrounukoM uHbekUUU sBusieTcs GOJNBHON 4YeNOBEK, KOTOpBIit
3apa3eH B TeyeHue Bcero nepuona GonesHd. Bupyc nepemaercss Bos-
IOYIHHO-KAMeNbHBIM M BO3AYLIHO-MBUIEBBIM NMyTAMH. Bo3MoXxeH KoH-
TaKTHO-ObITOBOM MEXaHU3M IepeAayn — 4vepe3 NMOBPeXICHHBIE KOX-
Hbl€ MOKPOBBI.

B Hauane 20-x romoB TeKYUIEro CTOJNIETHS B PE3YJbTarTe MpUMeE-
HEHUS] OCMEHHOW BAaKLUMHBI YAAOCh JMKBUIMPOBATh HATYPATBHYIO
ocny B EBpone, CeepHoit AMepuke, a Takke B CCCP (1936). Ore-
yecTBeHHble yyeHble B. M. XKnaHoB, M. A. Mopo3oB u 1p. o6ocHo-
BT BO3MOXHOCTb OCYLUECTBJIEHHS ITIO0ANbHON JIMKBUAALMH OCIIBI.
B 1958 r. no mpemnoxenuio CCCP BceMupHasi opraHusauus sapa-
BOOXpAaHEHUSI MPUHSIIA Pe30NIOLUMI0 U paspaborana nmporpammy Mo
JUKBUIALMK OCMBI BO BCEM MMpE, KOTopasl ObUTa YCMEIUHO BBIMTOMN-
HeHa Onaromapsi rino6GanbHOI MPOTUBOOCIEHHOM BaKLMHALMK JIO-
neit. B 1977 r. B Comanu Obll 3aperCTpUpoBaH TMOCIEAHUI clydaii
ocnbl B Mupe. TakuM obGpa3oM, ocna ucyesla Kak HO3oJIorMyeckast
¢opma.

IlaTorenes W KIMHM4eckasm KaprHHa. Bupyc ocribl NpoHUKaeT B
OpraHu3M 4Yepe3 CIU3UCTYI0 O0ONIOYKY ABIXaTeNbHBIX IMyTei M pexe
yepe3 MOBPEeXACHHYIO KOoXY. PasMHOXHUBIINCE B PpETMOHAPHBIX JTUM-
¢aTtuyeckux yanax, BUPYChl MOMaaaloT B KPOBb, 00yc/lOBIUBas Kpart-
KOBpPEMEHHYIO MepBUYHYIO BUpycemuio. JlambHeiflllee pasMHOXEHUE
BUPYCOB IMPOUCXOAUT B ITMMPOUAHON TKaHM (ceie3eHKa, TumdbaTu-
YECKHE Y3JIbI), COMPOBOXAAETCS MOBTOPHBIM MAaCCHUBHBIM BLIXOIOM
BHPYCOB B KPOBb M MOPAXEHUEM pPa3IMYHBIX CHCTEM OpraHHU3Ma, a
TaKXe SnuIepMuca KOXH, TaK Kak BHpyc oOjamaeT BbIpaXeHHBIMH
IEpMaTOTPONHBIMU CBOWCTBAMH.

HHkyGauuoHHbIi nepuon coctapiaseT 8—18 nHeil. 3abonesanue
HayMHaeTcs OCTPO, XApPaKTepU3YeTCsi BBICOKOM TeMmnepaTypoi Teia,
rOJIOBHOH U MOSACHUYHOI Gonblo, MogBieHueM coinu. Jist BhICHINA-
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HUIt XapakTepHa Ioc/ieAoBaTeJbHOCTh MPEeBpAIUEHHA U3 MaKyabl ([sT-
Ha) B mamynay (y3enoK), 3aT€EM B BE3UKYyJy (My3bIpeK) M MyCTyJdy
(THOMHUYOK), KOTOphie MOJACHIXalOT ¢ obpasoBaHHWeM Kopok. ITocie
OTMAaJEHUSI KOPOK Ha Koxe ocTaiorcs py6Gubl (psa6uHsl). ITo Txectn
TEYEHHUsT pasnuyarotr Tsokeaylo dopMy («yepHasi» U CAMBHasi ocra)
co 100 % neranbHoOCTBIO, CPEdHIOI ¢ JeTalbHocThlo 20—40 % u
JIeTKYI0 ¢ netaibHocTblo 1—2 %. K umcny nerkux ¢opM HaTypaib-
HOM OCIIBI OTHOCHUTCSI BapUOJIOMI — OCIBl Y MPUBHTHIX. Bapuomouns
XapaKTepuayeTcsl OTCYTCTBUEM JIMXOpAAKH, MATBIM KOJHYECTBOM OC-
MEHHBIX 3JIEMEHTOB, OTCYTCTBHUEM MYCTYJ WIM CBIIK BOOGILE.
Hmmynurer. Y nepeGoseBlInx Jioneil dopMUpyeTcs CTOMKHMIA Mo-
XU3HEHHBIH UMMYHHUTET, OOYCJIOBAEHHBIA BbIpaGOTKOI aHTUTEN, HH-
TepdepoHa, a TaKxKe KIETOYHBIMH (aKTopaMd UMMyHHUTeTa. ITIpoy-
HBIif UMMYHHUTET BO3HHMKAeT TAKXKE B pe3y/lbTaTe BaKLIMHALMH.
JIaGoparopras muarsocTHka. PaGorta ¢ BUpyCOM HaTypalbHOI OCIBI
NMPOBOIUTCA B CTPOTO DPEXHMHBIX YCJIOBHMSIX MO TMpaBWAaM, Mpemyc-
MOTPEHHBIM AJia ocob60 omacHbIX HHbeKUit. MarepuaioM Ui Uc-
C/Ie[IOBAHHS CIYXHUT COIEPXHUMOE 3JIEMEHTOB CHIMKM HA KOXE M CIIH-
3UCTHIX 000JI0YKaX, OTAENASIEMOE HOCOTJIOTKH, KpOBb, B JIETAIBHBIX
cly4asiX — KYCOYKH TIOpaXeHHOM KOXH, JIETKOrO, Cele3eHKH, KpOBb.
DKchpecc-IMarHoCTUKAa HaTypabHOI OCIBI 3aKJloYaercsl B oGHapy-
XEeHHMH: a) BUPYCHBIX YACTHL, MoJ 3JEKTPOHHBIM MHUKPOCKOIOM;
6) Tenen I'BapHUEpU B MOpaXEHHBIX KJIETKaX; B) BUPYCHOTO aHTHU-
reda ¢ nomouipio PUD, PCK, PIITA, HPA u apyrux crneuudu-
YyecKUX peakuuii. BolenreHne BHpyca OCYILECTBISIOT B KYPHHBIX 9M-
OpHOHaX MMM KJIETOYHBIX KynbTypax. MaeHTHdUKALUIO BUpyca, BBI-
IeJJeHHOro U3 KypuHoro sMOpuoHa, HmpoBomsar ¢ NoMoilslo PH (Ha
KypuHbIX 3M6puoHax), PCK uwnu PTTA. Bupyc, BblIeNeHHBIA Ha
KYJIBTYpe KJIETOK, obnajaer reMagcopOHpyIOILeil akTUBHOCTBIO MO OT-
HOLUEHUIO K 3PUTPOLMTaM Kyp, MO3TOMY IS €ro HAECHTUDUKALKK
MCIOJIL3YIOT peakuMio TopMoxeHusi remancopbuuu u PUD. Cepo-
JIOTMYECKYIO JHArHOCTUKY ocyliecTBasoT ¢ nmomowpio PTTA, PCK,
PH B KypuHBIX 3MOpHOHaX M HA KYJIbTYpaxX KJIETOK.
Cneunduyeckas npoduIaKTHKa M jeyende. XKuBble OCrEHHbIE Bak-
LIMHBI TOTOBAT HAKOXHBIM 3apaKeHUEM TENAT WIM KYpPUHBIX SMOpHU-~
OHOB BHUPYCOM BakKLHUHbI (ocroBakuuHbl). [ToBceMecTHast BaKUMHALUSA
HaceJieHUs1 NMpUBeia K JMKBUIALMM HATYpPaIbHON OCMBI Ha 3¢eMHOM
mape ¥ orMeHe ¢ 1980 r. obsizatesrHoro ocnonpuBUBaHus. [Tosrto-
My OCTleHHbI€ BAaKIIMHBI HEOOXOMUMO HMCIOJIB30BaTh TOMBKO MO 3MH-
JeMUYEeCKUM TOKa3aHUSIM C LIeJbI0 DKCTPEHHOM MaccoBoil mpodu-
JaKTMKU. MeTo/bl BBEEHUS BAKIIMH — HAKOXHO HIM yepe3 poT (Tas-
netupoBaHHast dopma). ITocre BakuuHauuu GopMUpyeTcss MPOYHBIA
HMMYHUTET.
Ansa jeyeHUss HATYpATBHOK OCHEBI, NMTOMHMO CHMITTOMAaTHYecKoi
Tepanuu, MPUMEHUIM XMMHOTEPANeBTUYECKUI NMpenapaTr — MeTHca-
30H.
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11.2.3. Bupyc ocnbi 06e3bsiH

Bupyc ocnbl 0be3bsiH BriepBbie BoifeaeH B 1958 r. 8 KoneHrareHe ot
0onbHBIx 00e3bsIH, mpuBe3eHHbIX W3 CuHramypa, a B 1970 r. — or
6ospHOro HeBaKLMHUPOBAHHOIO peGeHKa, MPOXMBAIOILero B 3aupe.

ITo mopdonornyeckuM U GMONOTMYECKUM CBONCTBaM BHPYC OCITBI
006e3bsiH CXOIEH C BUPYCOM HATypaJibHOR ocmb yenoBeka. MMeer kak
crieuuduyeckue, Tak ¥ 0OOLIME C BUPYCOM HaTypaJibHOM oCIbl aH-
TUreHBbl. XOpollo KyJ1bTUBUPYETCS Ha KypUHBIX sMOpHoHax. B skcre-
PHUMEHTE BUPYC MaTOreHeH ISl MBILENA U KpOJHUKOB.

HMcToyHuKOM HHGMEKIUH SIBISIOTCS 00E3bsiHbI, BO3MOXHO OeNKHU.
KoHTtarno3HocTs GONBHBIX Jilogeil HesHauUTenbHa. [Ipeanonaraembtit
MeXaHU3M Iepefayl — adpOreHHbIit.

Y yenoBeka BUpyc ocmbl 0o6e3bsiH BbI3bIBaeT 3abosieBaHME, HAMO-
MHUHarolliee Mo KJIMHUYECKUM TNPOSARICHUSM JIETKYIO (OpMy HaTypaib-
Hoi ocnbl. OTIMYaeTcsi OT MOCAeAHEH CUMIITOMOM IeHepaJU30BaH-
Horo jJuMcdaneHuTa — yBEeJUYEHHEM TMOAKOXHBIX JUMGMaTHYECKUX
y3JIoB B LUEHHOU, MOAMBILIEYHOU WM TaxoBoit obnactu. UMMyHu-
TeT He u3ydyeH. KIMHUYecKUit AUArHo3 MOATBEPXAAIOT IyTeM Bbije-
JleHUusA U uaeHTHUKaLUKM Bo3Oynutenst. B ueistx npenynpexiueHus
3abos1eBaHMi Jiogeil ocrioi 00e3bstH MoXeT OBITh peKOMeHAOBaHA
OCMeHHasl BaKIIMHa.

11.2.4. Bupyc kopu

Bupyc xopu (n1atr. morbilli) BBI3bIBaeT ocTpoe MHEKLHMOHHOE BbI-
COKOKOHTaruosHoe 3abojieBaHHE, Mopaxalolee rIaBHbBIM obpa3oM
IeTei, XapaKTepHU3ylollieecsl JUXOpaaKoW, KaTapajbHbIMH SIBIEHHS-
MH U CBINbIO. Bupyc kopu BeineneH B 1954 r.

Takconomus. PHK-comepxaiuit BUpyC OTHOCUTCA K CeMeWHCTBY
Paramyxoviridae, poay Morbillivirus.

Mopdonaoms, anmurednas cTpykrypa. I[To Mopdonoruu BUpyc Kopu
CcXolleH ¢ IpyrMMHM napamukcoBupycamu (cM. 11.2.1.2), comepxXut
HECKOJIbKO aAHTMIeHOB. BHYTPEHHHUe ceplleBUHHblE U IOBEPXHOCT-
Hble aHTUreHbl HapyXHoOMH 00010YKH. AHTUTEHHble BAPUAaHTHI HE 00-
HapyXeHbl; 00/1a1aeT reMarriOTHHUPYIOIIEH aKTHUBHOCTBIO.

Kyasrusnposanne. ITpu pasMHoXeHUM BHpyca B KJIECTOYHBIX KyJb-
Typax Hab/100al0TCsl XapaKTepHbI LUTonmaTHyeckuii ekt (obpa-
30BaHME TMFaHTCKHX MHOTOSIAEPHBIX KIIETOK — CHMILIACTOB), MOSB-
JIEHHE IUTOIJIA3MaTHYECKUX U BHYTPUSIEPHBIX BKIIOYEHHI, deHo-
MeH remajcopbuun U GisiKoobpazoBaHUE MMOA arapoBbiM MOKpPbI-
THEM.

Pesucrenmocts. B okpyxaroueii cpene sBupyc ObicTpo rmoru6aer mom
neiicTBUEM MPSAMOro COJIHEYHOro cBeta, Y®-nyyeil, MoaToMy ne3uH-
dexuuio mpy KopH He IMPOU3BOIAT.
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BocnpHUMYHBOCTD XKHBOTHBIX. THIIMYHYIO KAPTUHY KOpeBOit MHGeK-
UMW yaaeTcsl BOCIIPOM3BECTH TOJIBKO Ha obe3bsiHax, Apyrue Jabopa-
TOpPHBbIE XWBOTHBIE MaJIOBOCIPUMUMYUBBI.

Omupemuojorua. B ecrecTBEHHBIX YCIOBUSX GoJieeT TOJBKO Heso-
BeK. BocrpMMMYMBOCTE K KOpPU 4Ype3BbIYaHHO Bbicoka. 3aboyeBaHue
BO3HUKAET B BUIE 3MUAEMHi, NMPEUMYILECTBEHHO B AETCKMX KOJUIEK-
THBax. PacnpoctpaHeHHe UHGEKLHM CBSI3aHO C COCTOSSHMEM KOJUIEK-
TUBHOTO WMMYHHUTeTa. MoryTt 6oieTs ¥ B3pOCible JIOAU. DIUISMH-
YyecKue BCIBILUKH PErMCTPUPYIOTCST yalille B KOHIIE 3UMBI U BECHOIA.
BonbHOM cTaHOBUTCS 3apa3HbIM B MOCHEAHHE THU WHKYOALMOHHOTO
nepvona W B MepBble AHM BbIChIMaHMA. MexaHU3M nepeaayu Bo3oy-
OATENSI — a3pPOreHHBbIH.

IlaToreHes M KIMHHYECKas KapruHa. Bupyc nMpoHMKaeT 4epe3 ClU-
3UCTYIO OGOIOUKY BEPXHMX ABIXATEJIBHBIX MYTEH, e MPOUCXOAUT €ro
PenpoayKLus, 3aTeM BUPYCHI MOMagaloT B KPOBb M TMOPAXAIOT KJIET-
KU cocymoB. MHkybalMoHHbIN nepuon minutesi 8—21 neHs. Ipoapo-
MajbHBI MEPUON MPOTEKAET MO THIY OCTPOrO PECNHpAaTOPHOro 3a-
GoJieBaHMS. 3aTeM Ha CIM3UCTBIX ODOJIOUKAX M KOXE MOSIBNSIETCS ChIMb,
pacipocTpaHsiiolascs cBepxy BHU3. 3aboneBaHue mnuTcs 7—9 AHeNt.
OcnoXHEHUSIMU KOpY SIBNAIOTCS! THEBMOHMSI, B PEIKHMX ClIy4asiXx — OCT-
pblii 3HLIeDATUT U MOZOCTPBI CKIEPO3UPYIOLUIUMA NMaH3HLEeDATUT.
MocnenHee 3aGoneBanue xapakrepusyetcs nopaxenuem LIHC, pas-
BUBAeTCs MOCTENEHHO, yYallie y AeTeil S—7 JeT, nepeHecuux Kopb, U
3aKaHYMBaeTCsl cMepThio. B pa3BUTHM OcCloXHEHUI GoJbllioe 3HAYEHUE
MMeeT CMOcOBHOCTh BUPYca KOPU MOJABJIATE AKTUBHOCTh T-1UMEOLHU-
TOB U BbI3bIBATh Oc/abjeHre MMMYHHBIX peakUMil opraHu3Ma.

Hmmynnrer. TMocne 3aboneBaHusl BbpaGaThIBaeTCsl MOXWU3HEHHBIN
UMMyHHUTeT. TTaccUBHBIA €CTECTBEHHBI UMMYHHTET COXpaHsieTCs 10
6 Mmec.

Jla6oparopuas marnoctuka. Hccnenyemblit MaTepuan — oTaense-
MO€ HOCOIJIOTKH, COCKOOBI C KOXM M3 YJacTKa ChIMU, KpOBb, MOYa,
B JIETAJIHBIX CJIy4yasix — MO3rOBasi TKaHb.

DKcrpecc-IMarHOCTMKa OCHOBaHA Ha OOHapyXeHMHU creuuduyec-
koro aHtureHa B PU®, a Takxke antuten kinacca IgM ¢ momouibio
U®DA. s BoiIeeHUS BUPYCa UCITOJB3YIOT KyNbTypy KieTok. Unen-
THHUKALMIO BBIICJIEHHOIO BUpyca NpoBOMAT ¢ mnomolusio PUD,
PTTA, PH B xynbType kietox. i cepoyiorMyecKkoil TUarHOCTUKU
ucnons3yior PH, PCK, PTTA.

Cneundnueckas npoduiakTnka R aeuenue, Ui cneundudeckon
MpoUIAKTHKU TPUMEHSIOT XMBYIO aTTEHYHMPOBAHHYIO KOPEBYIO BaK-
UMHY, noay4eHHylo A. A. CmoponuHueBsiM 1 M. I1. YymakoBBIM.
BakuyHa BBOAMTCA AETSIM B Bo3pacTe 1 roja mapeHtepanbHo. Y 95%
BaKLMHUPOBAHHBIX (POPMUDPYETCA IIUTENbHBIR UMMYHUTET. B ouarax
KOpH ocjiablieHHbIM JETAM BBOJASIT MPOTHBOKOPEBOI WMMYHONIOOY-
JauH. [MpoxomKuTeIbHOCTL MTacCUBHOrO UMMYyHHUTeTa 1 mec. JleueHue
CHMIITOMaTHYeCKOeE.
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11.2.5. Bupyc anudemuvecko20 napomuma

dnugemuyeckuit napotut (OT rpey. para — OKOJO, OtOS — yXO),
CMHOHUM <«CBUHKa», — ocTpoe HMH(peKuHoHHOe 3abosieBaHKe, BO3-
HHKaIolIee B OCHOBHOM Yy J€TeH M XapaKTepu3ylolleecs MpeuMyLie-
CTBEHHBIM MMOPAXEHUEM OKOJIOYIIHBIX CIIOHHBIX Xxene3. Bupyc Brep-
Bble BblgesieH B 1934 r.

Takconomnsa. PHK-conepxaumii BUpyc oTHOCMTCS K ceMeifcTBY
Paramyxoviridae, pony Paramyxovirus.

Mopdonorns, anTurennas crpykrypa. [To Mopcdoiorun u crpyk-
TYPHOH OpraHW3aLMM AHTUIEHOB CXONEH C APYTMMM I1apaMHUKCOBM-
pycamu (cM. 11.2.1.2). Bupyc He MMeeT aHTUreHHBIX BAPUAHTOB,
obragaeT reMarcIIOTHHUPYIOIENR aKTMBHOCTHIO.

KynasTHBHpOBaHHe. BUpyc Ky/IbTUBHpYyeTCss Ha KypHMHBIX 3MOpHO-
Hax U B KJIETOYHBIX KyJlbTypax. O pasMHOXEHUM BUDYCOB B KYJIBTY-
pax KJETOK CBUIETENBCTBYIOT OOpasoBaHME TMIaHTCKMX MHOTOsIep-
HBIX KJETOK — CHUMIUIACTOB, (OpMUpOBAHUE LUTOMIAZMATHYECKUX
BKJTIOYEHUM, CMOCOGHOCTH MOPaXeHHBIX KJIETOK K reMancopOLuu.

Pesucrentocts. B okpyxaloweit cpene Manoycroiums. Beictpo pas-
pyLIaeTCs MpPU KOHTaKTe C XUPOPACTBOPUTENSIMH, 2 % pacTBOpoM
dopmanuua, cnuprom, teMnepatype 50 °C.

BocnpHHMYMBOCTD XKHMBOTHBIX. B €CTECTBEHHBIX YCJIOBUSIX BHUpYC Ma-
POTUTa HE BbI3bIBAET 3a00NEBAHUI1 y XXHUBOTHBIX. B 3xcnepuMente yna-
eTCsl BOCTPOM3BECTU 3aboseBaHME, CXOQHOE MO KIMHUYECKMM [po-
SIBIEHUSIM C MApOTHTOM 4eJIOBEKa, TOJBKO Y O6E3bsiH.

DnuaemMnonorua. SNaeMUYecKUil MapoTUT PacpOCTPaHEH MOBce-
MECTHO, 4Yalie MopaxaeT Aereit B Bo3pacte ot 3 go 15 ser. Moryr
6osete U B3pocible. BocIpUMMYMBOCTD K BUPYCY MApOTHUTA MPUOIU-
xaetcst K 100 %. 3aboneBaHue perucTpUpyeTcs B BUAE 3MUIEMUYEC-
KHUX BCIMBILIEK W CTOpAIUYEeCKHUX CIIyyaeB, yallle B 3UMMHUE U BECEH-
HUe Mecsubl. MCTOUHMKOM WHGEKIUU SBAKIOTCA 6OJbHBIE C KIUHU-
YeCKU BBIpAXEeHHBIMU U cTepThiIMU dopMaMu UHbpexuun. U3 opra-
HM3Ma GOJIBHOTO BUPYC BBIIEJNSIETCS CO CJIIOHOI. MexaHuaM mepena-
YU — a3pOTEHHBIN.

ITaTorene3 W KIMHHYECKasA KapTHHA. BXOOHBIMU BOpPOTaMM it BO3-
OynuTesst SIBASIIOTCS CJIU3NCThlEe 000JOYKM JbIXaTeNbHBIX MyTEH, Mo-
JIOCTU pTa U KOHBIOHKTHBA [Jla3a, OTKyAa Moclie pa3MHOXEHUS BU-
pYChbl MPOHMKAIOT B KPOBb U Pa3HOCATCS IO OpraHuaMy. Bupycsl ma-
poTUTa OONAjaIOT TPOMU3MOM K XeJNe3UCTHIM OpraHaM W HepBHOM
TKaHMU.

[IpononxuTenbHOCTb WHKYGALMOHHOTO MEPUOAA COCTABISIET B
cpenneM 18—21 neHn. 3abosneBaHue xapaKTepusyercsi JIMXOPAUKOiA,
BOCMaJleHUEM U OIyXaHWUEM CIIOHHBIX XeJie3 (IIaBHBIM 06pasoM OKo-
JOyLIHBIX). JIMLo GOJBHOTO CTAHOBUTCH MOXOXHM HA TFOJIOBY ITOpO-
ceHka (oTcioga HasBaHME «CBHUHKA»). Bonesds miurcss 7—10 mHeii.
B TsxesnbIx cyyasix Mpu reHepajiu3alMM MpoLEcca BUPYC MOXET MMo-
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paxarb apyrue Xenesuctble opraisl U LIHC, B pesynbraTe 4yero Bos-
HUKAIOT OCJIOXHEHMS: BOCMajleHHWe sSIMYKA Yy MaJbuMKOB (OpXMT),
MEHWHIUT, 3HUeanutT U Ap.

Hmmynnrer. [locie nepeHeceHHo#M GosiesHM PopMUPYETCS CTOI -
KW MOXHU3HEHHBI# MMMYyHUTET. JleTH B MepBble 6 Mec XU3HU
MMEIOT MAacCUBHBIA ecTecTBEHHbI# MMMYHHTET U He GoJjieloT na-
POTUTOM.

JiaGopaTopnas nMarnoctuka. B kauyectse uccienyemoro marepuana
MOXHO MCII0/Ib30BaTh CJIOHY, OTAE/NSEMOE HOCOITIOTKM, MOYY, MpH
nopaxenusx HHC — cnuHHOMO3roByio XHMAKOCTD.

Okcrnpecc-meton guarHoctuku — PU®D. Bupyc BblaeasioT B KyJb-
Typax KJeTOK WIM Ha KypHHBIX 3MOpuoHax. MUaenTudukauuio Boije-
JIEHHOTo Bupyca ocyiuectsisiioT ¢ noMousio PU®, PH, topmoxe-
Hua remancopbuuu, PTTA, PCK. [lns ceponMarHoCTHKM MCITOJb3y-
1ot PTTA, PCK, UDA.

Cneundunyeckas npodunakTHKa u jevenme. [Ins cneunduyeckoit
NPodUNAKTUKH MCMOAB3YIOT XUBYIO KyJIbTYpPajJbHYyl0 MAaPOTHTHYIO
BakUMHY u3 wramMMma JI-3, paspaboranHyio A.A.CMopoauHLEBbIM. Bak-
LMHA BBONMTCSI MAapeHTepalbHO NETAM B Bospacte 18 Mec. Jleuenue
SMUAEMUYECKOro MapoTHTa CUMITOMATUYECKOE.

11.2.6. Bupyc KkpacHyxu

Bupyc BbI3bIBaeT KpacHyXy — octpoe MHekiHoHHOoe 3abojieBaHue,
nopaxaroliliee MpeUMyiLleCTBEHHO AeTell, xapaKTepu3syloLeecs: JIUXO0-
pazkoit U ChIMbIO, KpacHyxa y OepeMEHHBIX XEHIIMH MOXET IpH-
BECTM K ypoACTBaM M rubenu miona. Bupyc BrepBbie BbIIEJEH B
1961 r.

Takconomna. PHK-conepxaiimii BUpyc OTHOCUTCSL K CeMelCTBY
Togaviridae (ot snaT. toga — miawy), pony Rubivirus (ot sat. rubrum —
KpacHBIii).

Mopdonornsa, aHTHrenHas CTPYKTYpa. BupuoHsl uMmeior cdepuyec-
Kyto dopmy nuamerpoM 60—70 HM M CIIOXHOOPraHU3OBAHHYIO CTPYK-
TYpy. Bupyc conepXuT koMmiekc BHYTPEHHMX M HapyXHbIX aHTHre-
HOB, HE MMEET aHTUTEHHBIX BApUAHTOB, OoONamaeT reMarrjilOTHHUPY-
IOLleil aKTUBHOCTHIO.

KynsTuBupoBanke. Bupyc pasMHoXaeTcsl B MEPBUYHBIX U [EPEBHK-
BAEMBIX KJIETOUHBIX KYJIbTypaX ¢ 0Opa3zoBaHUEM IIMTOIIA3MATHYECKHX
BKJIIOYEHUWI, MHOIOA LMTomnatuyeckoro 3ddpekra.

PesncrenTnocts. Bupyc HeycToiluMB B OKpyXawolueil cpene, Jer-
KO pa3pyiuaercsi noi AeiictsueM Y®-jiydeit, KupopacTBopUTeNeil u
MHOTMX XUMMWYECKUX BElLECTB.

BocnpuuMYHBOCTD KUBOTHBIX. DKCIEPUMEHTATBHO WHGEKUMIO yia-
€TCSl BOCIMPOU3BECTH Ha obOe3bsHaXx.

Onuaemuonorus. KpacHyxa — BbICOKOKOHTarnosHast MHQpexuus,
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pacrpocTpaHeHa TMOBCEMECTHO, MOPAXAET IPEUMYILECTBEHHO AeTeH
B Bo3pacte 3—6 sieT. MoryT Gosnetb U B3pocible. 3aboeBaHue peru-
CTpPUpYETCSt B BHUAE 3MUAEMHYECKHUX BCMBILIEK, BO3HUKAIOLIUX dalle
B OpPraHM30BaHHBIX JAETCKUX KoyutekTuBax. [logpeM 3abomesaeMocTH
OTMevaeTcsl B 3UMHe-BeceHHUM Tnepuoa. UcTtouHnkoM WHbeKUHU saB-
nsiercst 60JIbHON ¢ KIMHMYECKU BBIpaXeHHoOH Wiu OeccuMmToMHOI
cdopmoit uHPekuuKU. BUpychl BBIIEISIOTCS. CO CIM3BIO U3 BEPXHUX JbI-
XaTeNbHBIX MyTeH, ¢ peKVIMSIMH U MoYoit. MexaHu3M repenavyud BO3-
GyauTensi — asporeHHbIH. Bupyc KpacHyxu criocobeH MpoXomuTh 4e-
pe3 MIaueHTapHbI 6aphep M 3apaXaThb IUIOA.

ITaToreHe3 W KIHHMYECKAA KAPTHHA. BXxoIHBIMM BOpPOTaMM JJISl BO3-
OynuTeneil siBasieTCs CaM3UCTas o6ONOYKA BEPXHUX ABIXaTeNIbHbIX My-
teil. Tlocne pasMHOXEHUS B LIEHHBIX JTUMGPATHYECKUX Y3/aX BUPYCHI
NonagaloT B KPOBOTOK M PA3HOCSTCS MO OPraHU3My.

TIpoaomxuTeIbHOCTL MHKYOALIHOHHOTO TIepHoaa cocTrarisieT 11—
22 nHs. XapakTepHble CUMITTOMBI 00JIe3HH — MOBBILIEHHWE TeMIepa-
TypBbI TeJia, MEJIKOMSITHUCTAs ChIlb HA TeNe, NMPpUIMyXaHue 3agHelleii-
HbIX auMdaTHyeckux yuioB. 3aboyeBaHue TPOTEKaeT CPaBHUTENBHO
JIeTKo, ocnoxHeHus peaku. KpacHyxa omacHa st 6epeMEHHBIX XeH-
LLUH, TOCKOJIBKY MOXET MpOM30HTH 3apaXeHue Iulofa, YTo Hepen-
KO NMPUBOAUT K MpPEpbIBAHUIO OepeMEHHOCTH, MOeU WIH TSDKEbIM
YpOJCTBaM IUIoga — LJYXoTe, MOPAaXEHUI0 OPraHOB 3peHUs, TCUXU-
YecKoil HEeMoJHOUEHHOCTH, HeJOpa3BUTHIO OTAENbHBIX OpraHoB. Yc-
TaHOBJIEHO, YTO B MepBbieé TPU Mecsiiia GepeMEHHOCTH PHUCK Mopa-
XeHus rutoga HaubGonbiuuit. [TosToMy 3aboneBaHue XeHIMHBI Kpac-
HyYXOli B 3TOT MEPHON CIYXWT MPSAMBIM MOKA3aHMEM K TNpEpbIBAHUIO
OepeMeHHOCTH.

Hmmynnter. [locie nmepeHeceHHoit MHDEKIMM MUMMYHUTET CTOM-
KU MOXW3HEHHBIH.

JlaGopaTopnaa mmarHocTuka. MccrnenyeMblf Matepuan — oTaedse-
MoO€ HOCOIJIOTKH, KpoBb, Moua, deKaluM, KyCOYKU OpraHoB IOru6-
wero ruiofa. Bupyc BbigeNsOT B KyNbTypax Kietok. UaeHTuduumpy-
10T BbUACNEHHBIH BUpyc ¢ moMmouisio PTTA. Insi cepoauarHoCcTUKU
ucnonssyior PUD, HDA, PHUA, PTTA.

Crneunduyeckan npoduiakTuka U nedeane. OcHOBHasA UE/b BAKIM-
HOMPOWIAKTHKU TIPU KPaCHYXe COCTOUT B 3alliuTe GepeMEHHBIX XEeH-
IWHKH U KaK CJEeNCTBUe — B MpeaynpexaeHu UHGUUMpoBaHUs TUIoAA
U pOXAECHMUS JeTedl ¢ CUHIPOMOM BpOXIEHHOU KpaCHYXM.

BakiMHauMo MpoBojsAT Bo MHorux crpaHax. B Poccuu mpumBKa
NMpPOTUB KPacHyXH He BKJIIOYEHA B KajJeHOapb, TAK KaK OTeyeCTBEH-
Has BakLUHHA He npousBoauTcs. CyllleCcTBYIOT 3apyOexHble KpacHYLL-
Hble XWBbIE aTTEHyMpPOBaHHbIE BAKLMHBI, BHIIIyCKaeMble B BUIE
MOHO-, a TaKXe AW- M TPUBAKUUHBI (TAPOTUT — KOpb — KpacHyxa).
B GosnbLIMHCTBE CTpaH MPOBOAAT OBYKPAaTHYIO UMMYHU3ALMIO AETei
MJIaliero U WIKoJNbHOro Bo3pacTa (18 Mec u 12—14 ner).

JleyeHHe CHUMNTOMATHYECKOE.

262



11.2.7. Bupyc eempsiHOU ocnibl U OMosickbiearouie2o
2epneca

Bupyc BbI3bIBaeT ABa MHbeKUMOHHBIX 3a6oneBaHusi: 1) BeTpsiHyIO
OCITy, BO3HUKAIOLIYIO TPEUMYILECTBEHHO Y AETeil B pe3ysbTaTe 3K-
30r¢HHOrO 3apaXeHusi; 2) ornosiceiBalILMit repnec (herpes zoster) —
SHAOreHHYI0 MH(MEKLNIO, pa3BUBAIOLLYIOCS Yallle Y B3pOCJBIX, Mepe-
HeCIliMX B NETCTBE BETPsIHYIO ocily. 3aboyieBaHUsl pa3iMyaloOTCs Tak-
XK€ MO0 JNOKATU3ALUU My3bIPbKOBBIX BBICBIMIAHWI HAa KOXE M CIM3HC-
ThiX oboyioykax. Bupyc orkpeiT B 1911 T.

Takconomus. Bupyc BerpsiHOi ocrbl U OIOSICHIBAIOIETO reprieca
conepxut JHK, oTHocutcs k cemeitctey Herpesviridae (ot rpeuy.
herpes — non3yuast), poay Varicellavirus.

Mopdosiorns, XHMHYECKHil COCTaB, aHTHIeHHAst CTPYKTYpa. Bupuo-
Hbl UMEIOT OBWIBHYIO dopMy auameTpoM 120—179 HM (cM. puc.2.10),
COCTOSIT U3 CEepALEBUHBI, colepXallei JuHeiHyio asyHut4yaryio JHK,
M HapyXHOH JMNOMNPOTEUTHON 0DOJIOUKM ¢ HIMITMKAMHU IIMKOMPOTE-
WIHOIt Mpupoasl. Paanuyaior BHYTpeHHHE CEpOLIEBHHHbBIE U HapyXHbIe
aHTHreHbl. AHTUTeHHbIe BapUaHTBI BUpYyca He OGHApyXeHBI.

Kyanmuuposanne. Bupyc penpomyumpyeTcsi B MEepBHYHBIX W ITe-
PEBHBAEMBIX KYJIBTYypax KJIETOK C IMTOMAaTH4YeCKUM 3¢dpdekToM (cuM-
rJjiacTei) U1 o6pa3oBaHMeM BHYTPHUSIEPHBIX BKJIIOUEHHIA.

PesucrenTHocTs. Bupyc ManoycToitumB B OKpyXalolleil cpeae, Tep-
MOflabuJIeH, YYBCTBUTENEH K XXUPOPACTBOPDUTENSIM U OOBIYHBIM Je-
3UHOUIMPYIOIMM CPEJICTBaM.

BocnpunmMunBocTs XKMBOTHBIX. Bupyc HematoreHeH st jabopatop-
HBIX XXWBOTHBIX.

Onugemuonornd. BeTpsiHas ocma pacrpocTpaHeHa [OBCEMECTHO,
BOCIPUMMYMBOCTb K BO3OYAMTENIO OYEHb BBICOKAs. DMMIEMUYECKHUE
BCMBIIIKM OTMEYAlOTCst B OCEHHE-3UMHHI Mepuoi, TIaBHbIM 0oOpa-
30M B OpraHM30BaHHBIX KOJUIEKTHBAX CpEAM NETeH AOLIKOJIbHOFO
Bo3pacta. Moryt 6osnetb B3pocisie. UcTOUHMK MHGDEKUUH — TOJIBKO
60JbHOI yesloBeK. MexaHu3M rnepegayn — a’sporeHHurd. BoineneHue
BUPYCOB B OKPYXAIOLIyl0 cpeay MPOUCXOAWUT MpPU HapyLUeHWH UEJIo-
CTHOCTH Y3BIPbKOBBIX BbICHIMAHHIA.

OnosichIBalOIIMIL repriec MOpaXaeT B OCHOBHOM B3pociiblx, HO-
CHUT CIMOpafMYecKuil XapakTep, HE MMeeT BbIPDAXXEHHON CE30HHOCTH.
BoJibHbIE OMOSICHIBAIOILUM IepecoM MOIYT ObITb UCTOYHUKOM BeT-
pSIHOH ocIbl y meTei.

ITaTorene3 H KiMHMdYecKas KapTuHa. BxogHbIMH BOpOTaMM IUIA BO3-
OyauTens: ABIsSETcA cau3ucTasg oboloyka abIxaTelbHBIX MyTel, rme
BUpYChl pa3MHOXaIOTcsl, 3aTeéM MPOHUKAIOT B KPOBb, IOpaxas 3MH-
TeJIU KOXU U CIU3UCTBIX 000N0UYeK (AepMAaTOTPOMU3M).

WHKYOaUMOHHBIA Nepuol NMpH BETpsHON ocre cocTaBisieT 14—
21 peHb. 3abonepaHMe xapaKTepu3yeTcsl MMOBBILIEHHEM TEMIEpPATYPhI
TejJla U Ny3bIpbKOBOW CBIMbIO HA TeJie U CIAU3UCTBIX 00OJIOYKAX pTa,
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3eBa, BeCbMa MOXOXeH Ha BBICBIMAHMS MPM HATypalbHOMK ocre (OT-
ciofa HasBaHue Gonesuu). Ilocne ornageHust KOpok py6uB! He ocTa-
101cst. OcnoxHeHus: (MHEBMOHMH, SHUEDAIUTH M Ap.) GbIBAIOT PEaKo.

OrnosichIBalOLIMIE TepieC BO3HMKAET Y JIIOAEH, MEPeHecInX B AeT-
CKOM BO3pacTe BETPSIHYIO OCIy. BHpyc MOXET IUIMTeNIbHO COXpaHSThCS
B HEPBHBIX KJIETKAX MEXIO3BOHOUHBIX Y3JIOB M AKTHBM3MUpPYETCsl B
pe3ynbraTe 3ab60J€BaHUI, TPAaBM M APYTHMX (PAaKTOPOB, OCHAGISIOLIMX
UMMyHHTET. 3a60sieBaHMe XapaKTepU3YeTCsl JIMXOPANKOM, My3bIPbKO-
BbIMU BBICBIMAHMSAMHU B BHIEe oOpyya rmo xofy MopaxeHHbIX (Yaiue
MeXpe6epHBIX) HepBOB, GOJIEBBIM CHHADPOMOM.

. ITocne mepeHeceHHO# BeTpsiHOM ocnbl opMUpyeTcs
MOXHU3HEHHBI HMMYHUTET, KOTODPbIA, OfHAKO, He MPEMsATCTBYET CO-
XPaHEHHIO BHpyca B OPTraHM3Me W BO3HHKHOBEHHIO y HEKOTOPBIX
Jifofiefl peLlMAMBOB OMOSICHIBAIOILETO FepIIeca.

JlaGopaTopHas mMarHocTHKa. MarepuasoM mJIsl MCClEqOBaHHS SIB-
JISIeTCA  CONEPXHMMOE BBICBINMAHMM, OTAENsIeMOe HOCODIOTKH, KPOBb.

OKcnpecc-IMarHOCTHKA 3aKJTIOYAeTcsl B OOHAPYXXEHHM MOM CBETO-
BbIM MMKPOCKOIOM THIaHTCKHX MHOTOSIIEPHBIX KJIETOK — CHMILIAC-
TOB C BHYTPHUSIIEPHBIMH BKJIIOYEHHSIMH B MAa3Kax-OTIEYaTKax U3 BbI-
chilaHuii, oKpalleHHbIX o PoMaHoBckoMy—I'MM3e, a Takxke creLm-
¢uyeckoro antureHa B PUP ¢ MOHOKIOHAIBHBIMU AHTUTEIaMH. Bbi-
JeJSIIOT BUPYC B KYJIbTYpe KIETOK, UXEHTHOUIHPYIOT ¢ noMoiusio PH
u PUD. [Ina cepoamarHoctuku ucnonssyior PH, HDA, PCK.

Cremnduyeckas npopuIakTHKA M JeYeHHe. AKTUBHAsT MMMYHU3ALIUS
He MPOBOAMTCS, XOTSl paspaboraHa XuBas BakUpHa. B oyarax BeTpsiHOil
ocrbl ociableHHBIM AETAM [MOKa3aHO MPUMEHEHHe WMMYHODIO6YIHHA.
Jlnst ieyeHHs: ONOSICHIBAIOLIETO Teprieca MUCIMOJBb3YIOT Mpernaparhl aluK-
JIOBHpa, MHTEPGEPOHB! U UMMYHOMOAYIATOPBI. DIEMEHThI CHIMU 06-
pabaThiBalOT GPUUTMAHTOBBIM 3€ME€HBIM WM TIepMaHTaHATOM KaJIHsl.

Ffnasa 12

BO3BYAUTENIN TPAHCMUCCUBHbIX
NH®EKUUOHHbLIX BOJIE3HEU

12.1. Bo36yanTenu 6akrepmanbHbIX KPOBSAHbIX
nHdexumn
12.1.1. Bo36ydumens yymsi

Yyma (ot nar. pestis) — BBICOKOKOHTAarMo3Has MHdpeKuuoHHad 6o-
JieaHb, Bbi3blBaeMasi Yersinia pestis, XapakrepH3syiowasicst TSOKeJI0H MH-
TOKCHMKALIMEH, BBICOKOW JIMXOPafKOH, nopaxeHueM TuM@aTHYECKOR
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cucreMbl, cenTuLiemueil. Bo30y-
JUTeNIb, YyMbl OTKPHIT B 1894 T.
A. Wepcenom u C. Kuracaro.

Taxconommnsa. Y. pestis oTHo-
curcq X otmeny Gracilicutes, ce-
MeiicTBy Enterobacteriaceae,
poay Yersinia.

Mopdonorus H THHKTOPHAL-
Hble CBOHCTBa. Y. pestis — mojiu-
MopdHass Menkas OBOWZHAA
najio4yka, XIyTUKOB He MWMeeT,
criop He ofbpasyeT, MoxeT obpa-
30BBIBATH Karcy/ay, rpaMoOTpHUlIa-
TeJibHA, ¢ OMMoNsipHOl okpallu-
BAaEMOCTBIO B Ma3Kax, B3SITHIX U3
MaToJIOTUYECKOTO MaTtepraia -
(pnc.12.1). 1 KspOBﬂHb]X nmpe;mm. .

Kymimmaposame. Bostymmer |- b, w2 vosouue
yymbli — paKyJIbTaTUBHbIIA aHa- HOTO TH(A; 4 — PUKKETCHH.
3p00, ncuxpodus: oNTUMYM po-
cra npu 28 °C. Ha moTHbIX cpe-
IaX MOXET BbIPACTaThb B BHIE KoJoHMH R- u S-dopmbr; R-dpopmer
o01afaloT BBICOKON BHUPYIEHTHOCTBIO, S-GopMbl MeHee BUPYJIEHTHBI.

®epmenTaTHBHAsA aKTHBHOCTL. Bo36yaurens obnamaer GHoxMmudec-
KOil aKTMBHOCTBIO, (epMEHTUPYET YIMIEBOABI OO YIIEKUCIOTo rasa,
cHHTe3upyeT PUOpUHONU3UH M Koarynasy. B 3aBucuMoctu ot dep-
MEHTALMM DIMLEPUHA BBIUICNSIOT «+»- U «—»-BapUaHTHI.

AnTHreHHas CTPYKTYpa H (haKTOpbl MATOreHHOCTH. Y. pestis MMeeT
TepMoaObUJIbHBIA KamcCyJIbHBIA U TEpPMOCTAOMIIbHBIA COMAaTHUUYECKUM
aHTUreHbl; ocHoBHbie U3 HUX F -, V- u W-anturensl. MMeer obime
AHTUIeHbl C APYTUMH HEPCUHUSIMU, SIIEPUXUSIMU, CAJbMOHEIUIAMH,
LIMTeJUIaMHU.

BakTepuy 4yMBl OTIMYAIOTCS BBICOKOM BUPYJIEHTHOCTbIO, Ipo-
HUKAIOT JaXe 4yepe3 HeMmoBpeXIEeHHYI0 KoXy, oOpasyloT ocoObiii
TOKCHUH, BBICOKOSITOBUTBIH JIsI Mbilluei, OakTepUoUMHbI — TECTHU-
uMHbl. BonblinHCTBO ¢akTopoB BUpyieHTHOCTH (V-, W-aHTUIeHE!,
MBILIMHBIA TOKCUH, F , Koarymasa v ap.) KOHTponupyeTcs reHa-
MU TUIa3MUI.

PesucrentHocTb. CoNHeyHbI U yIbTPadUOJIETOBBIN CBET, BBICYLLU-
BaHWe, BbICOKAas TeMmeparypa M AdesuHbuuupyowme cpeacrsa (de-
HOJ, XJIOpaMUH U Ip.) BbI3BIBAIOT ObICTpyIO rubenb Y. pestis. Xopo-
110 TEPEHOCSIT HU3KWE TeMMepaTypbl, 3aMOpaXWBaHWE U OTTaMBa-
HuUe; B maroJlorHyeckoM marepuaie nepexusaioT go 10 cyr, npu 0°C
coxpaHsilotes 10 6 Mec.

BocnpaumMuuBoCTb XKHBOTHLIX. K BO36YIMTENO YYMBI YYBCTBUTEJE-
HBbl TPBI3yHbl (TapbaraHel, CypKM, MECYaHKH, CYCIMKH, KDPBICHI, IO-

Puc.12.1. Baxrepun — Bo3byauTenn
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MOBbI€ MbIliM). BocrmpuUMuMBBl BepOJIOAbI, KOIUKW, JIUCHULIbI, €XU
u ap. Cpean naGopaTopHbIX XHMBOTHBIX Haubojiee BOCIPUUMYMBbI
Genble MbIIIM, MOPCKUE CBHUHKH, KPOJMKH, 06Ge3bSHbI.

Omapemuonorns. YyMa — mpupolHO-o4aroBoe 3abojieBaHUE, OT-
HOCUTCSL K 0c060 oMacHbIM UHGEKUUSIM. DNUAEMUU YyMbI B Cpel-
HUE BEKa YHOCUJIU AECSATKU MWIUTMOHOB XUsHei. CyllecTBYIOT oya-
T'M YyMbl U B HacTosiiee BpeMsi, ocoObeHHo B cTpaHax HOro-Boctou-
HoO#t Azuu. BcrTpevaroTtcst enMHuuHbie ciydad 3abGonesanust B Cpef-
Hell Asnmn. OcHOBHOM UCTOYHMK Y. pestis — pa3auuHbIE BUABI [Pbi-
3yHOB (TapbaraHbl, CypKH, CYCIMKH, TTecYaHKUd U np.). BropocreneH-
HbIM UCTOYHMUKOM SIBJSIIOTCSI IOMOBbI€ MBIIIU, TOJIEBKHU, 3ailibl,
Kpbichl. OCHOBHOH MeXaHU3M Mepedayd MHGEeKIMM — TpaHCMMCCHB-
Hbotil. YenoBex 3apaxaeTcsi B pesysibTaTe yKyca HMHGULIMPOBAHHOM
6J10XM, a TaKKe KOHTAKTHHIM (npu yboe O0JIBHOrO XWBOTHOTO, CHSI-
THUU LIKYpbl, pa3ieike TYUIM) U MULeBbIM (YrnoTpedieHue HemocTa-
TOYHO TepMHYEeCKU oOpaboTaHHOro Msica GOJILHOTO XHMBOTHOIO)
nytamu. Tlocie 3apaxeHWsT UCTOUHMKOM YyMbl SIBJISIETCS 60JIbHOIM
yesioBek. Ocobo BbICOKOI KOHTarMO3HOCTHIO OTJIMYaeTcsl GOJIbHOM ¢
JeroyHoit dopMoit uymsl. IIpu moboit popme 3abosieBaHUSI GOIBHBIX
U30JIUPYIOT, MPOBOIST CTPOTrME KAapaHTUHHbIE MEPONPUSITHS.

IlaTorene3. Bo30OyauTesb, MPOHUKas Yepe3 KOXY U CIU3UCTble 000-
JIOYKHU, pachpocTpaHsieTcsl Mo JUMGpATUYECKUM cocydaM, ObIcTpo pas-
MHOXAa€eTcsl, BbI3bIBA€T MHTOKCHKALIMIO, TIOpaXeHHEe JUMbaTUYeCKUX
Yy3JI0B, JIETKUX W APYTUX OPraHoB.

Pazinyalor 6y0OHHYIO, JIETOYHYIO U MEPBUYHO-CENTHYECKYIO dop-
mbl. Tlpu 6yGonHoit dopme mopaxaiorcst suMdaTnueckue y3ibl (By-
60H — yBeJMueHHbI NUMdaTHyecKuit y3en), oTKyAa BO3GYIMTENN
MOTYT PaclpOoCTPaHATECS MO BCEMY OPraHU3My, B TOM YHMCIe [oMna-
IaTh B JIETKHE, BbI3biBasi BTOPWYHYIO MHeBMOHHUIO. [Ipu Bo3myuiHo-
KareJIbHOM MMYyTH MMepefayy pa3BMBAeTCsl TMeEpBUYHAs JierouyHas c¢op-
Ma yyMbl. IIpy MaccMBHOM 3apaXeHUM MOXET ObITb MEPBUYHO-CEI-
THyeckaa ¢opma. Hezasucumo oT ¢opMbl YyMbl MOpaxarorcs Bce
CHCTEMBl M OpraHbl: CepAeYHO-COCYAUCTast, MOYKHU, MeyeHb, ceJe-
3€HKA, KOCTHBII MO3r, XeJie3bl BHYTPEHHeH ceKpeuuu U Ip.

Kmmanveckas kapmuaa. MHKyGalMoHHBIH nepuol 0OHYHO MpPOAoJI-
xKaercst 2—3 qHA. 3aboyieBaHue MPOSIBASETCS OOIMMU CUMITTOMaMH
(rosoBHast 60Jib, MOBBILLIEHWE TeMIEpPATyphl Tesia, 03HOO W Jp.), a
TaKXKe CUMITTOMAMU, XapakKTepHbIMU sl OyOOHHOW WU JIeroyHoi
dbopmbl.

HmmyauTer. UMMyHUTET pasiMYMHOMN JJIUTENBHOCTU U HAIPSKEH-
HocTH. OnmKcaHbl CIy4yad MOBTOPHBIX 3a00JIeBaHMIA.

Muxpobuoiornieckas IHATHOCTHKA. Bce McciienoBaHMsl MPOBOISAT-
csl B CMEUHaNbHBIX JIAGOPATOPHSIX, B 3aILMTHBIX KocTioMax. Marepu-
10M IS MCCIEOOBAaHUSI MOTYT CIYXWTb coiepxumoe GyGoHa, MOK-
poTa, KpOBb, KaJl, KyCOYKH OPraHOB YMEpLIMX, TPYMOB XWBOTHBIX
v gp. Ilpu GakTepuocKoNMUU Ma3KoB OOHAPYXMBAIOTCS IPaMOTpPULIA-
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TeJIbHbIE OBOMIAHBIE OMMOJSIPHO OKpallleHHbIE MaJOYKU, ITO3BOJISIO-
1IMe TIOCTABUTH MpeABapUTEAbHbI nquarHo3. OKoHYaTeAbHBIA auar-
HO3 CTABUTCSI HA OCHOBAHWU BBIJEJICHUS W WAEHTUPUKAUUU KYJlb-
Typbl W T'MOEIUM 3apaXEHHBIX MOPCKUX CBUHOK M O€JIbIX MBbIILEH roce
BBeJEHUS UccliefyeMoro marepuana. Mcnons3ylor Takke yCKOpPEHHBIN
MeToq JUIsl omipelie/IeHUs] aHTUreHa B uccneayeMoM Marepuaie (PUD)
u ceponorudeckuit Meroq (UPA).

Jleyenne. Y3 aHTUMMKPOOHBIX MpenapaToB NPUMEHSIOT TETPaLIMK-
JIUH, JIEBOMUIETUH, PUAMIIMLUUH U Ap.

IIpodnnaktuka. OCHOBHBIMU SIBISIOTCS TpeRyNpeaIuTebHbIE Me-
POMPUATUR, MPEROTBPALIAIOIME 3aHOC WMHGEKIMU u3-3a pybexa, U
BO3HUKHOBeHMe 3a060JieBaHUI B SHAEMHYECKHUX IO YyyMe oyarax. s
3TOr'O CYLIECTBYET CUCTeMa Mep, perjaMeHTUPOBAHHBIX MEXIYHapo -
HBIMU U pecnyOINKaHCKUMU MpaBuwiaMu M TpeboBaHusmHu. B Haei
CTpaHe CyIIECTBYET CEThb MPOTUBOUYYMHBIX WHCTMTYTOB M CTaHLIMIA,
pa3pabaThiBAIOIWIMX U OCYLUECTBISIOIIMX MPOTHBOYYMHBIE MEPOIIPHS-
Tus. CnieuuduvecKyio MpoPuIakTHKY MPOBOAAT IO 3ITUAECMHUYECKHM
MoKa3aHUAM: B cjlydae MOosIBIeHUs1 OONbHBIX YYyMON WM B OTHOILE-
HUM ML, MPOXHUBAIOIIMX B MPUPOAHBIX oyarax yyMbl. [IpuMeHsioT
XMBYIO BaKLIMHY W3 aTTeHyupoBaHHoro mwramMa EV, kotopyio MOXHO
BBOAUTHh HAKOXHO, MOAKOXHO (6€3bIrOJbHAsT MHBEKLUS), NMeEpOopatb-
HO U a3pO30JIbHO.

12.1.2. Bo36ydumenb mynspemuu

Tynspemuss (ot HaspaHust MectHocTu Tulare B Kamudopuuu) —
300HO3Hass MHPEKUMOHHAs OONe3Hb ¢ MPUPOIHON OYATOBOCTHIO, BbI-
sbiBaeMasi Francisella tularensis, xapakrepu3ylollasicsi AMXOpaikoil u
nopaxeHueM TUMPaTUIECKUX Y3IIOB.

Bos6yautenb 6onesnn otkphiT B 1911 r. I"'Max-Koem u X.Yenu-
HoMm B KamdopHuu u usyden D.Opencucom. CemeiictBo He ornpe-
IeJIEHO.

Takconomns. F. tularensis orHocutesa K otmeny Gracilicutes, poany
Francisella.

Mopdonorns ¥ Kymtusuposanne. Menkue (0,3—0,5 mMxM) rpamor-
puliaTesibHble O6akTtepuu (cM. puc.12.1), rpauMIMKyThl, XIYTUKOB He
MUMEIOT, cop He o0pasyloT, BOKpyr OakTepuil BbISBIsIETCSl Karcy-
nornogobHeIN cau3ucTelit Mokpos. F. tularensis — ¢aky/apTaTUBHBIN
aHaspob, He pacTeT Ha NPOCTHIX MUTATENbHBIX Cpenax; KyJbTUBUDY-
eTcsl Ha cpedax ¢ fAobaBjeHHEM XeNnTKa wid uuctuHa. IIpu KyabTH-
BUpOBAaHMM TMPOMUCXORAT aTTeHyalust GaxTepHii M mpeBpalleHUe HX
M3 BUpYJeHTHOU S-opmbl B aBUpYAeHTHYIO R-dopmy.

AntnreHHsie csoiictsa B ¢axkTopel matorenHocTH. F. tularensis co-
aepxuT obonoyeyHnld Vi- U coMartuyeckuit O-aHTUreHbl, OOHapy-
XUBaeT aHTUreHHyI0 6;1u30ocTh K Opyuennam. boae3HeTBopHbIE U UM-
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MYHOTeHHbIE CBOMCTBA CBS3aHBI C Vi-aHTHUI€HOM, C TOKCUYECKHMU
BellleCTBAMM THMA IHAOTOKCHHA.

Pesucrenrrocts. F. tularensis JUIMTENBHO cOXpaHSETCs B OKpyXa-
ouied cpele, ocobeHHO npu HU3KoM TeMmepatype (8—10 Mec); He-
CTOWKa K BBICOKUM TeMIlepaTypaM: KMIslYeHue ybuBaeT HememleH-
Ho, HarpeBaHWe g0 60 °C BbI3piBaeT rubesnb yepes 20 MUH; Mon neii-
CTBUEM MPSIMBIX COJIHEYHBIX Jiydeit morubaer yepes 20—30 muu. Bax-
Tepun F. tularensis He CTOMKH K OOGbIMHBIM Ae3WH(EKTAHTAM U UOHM-
3UPYIOLIEMY H3TyYEHHMIO.

BocnpuuMuHBOCTD XKHBOTHBIX. Bo30OyauTeNp TY/ISpEMUU TMATOreHEH
)11 MJIEKOTTUTAIOILIUX MHOTHUX BUIOB, OCOOEHHO TPBI3YHOB M 3aifLieB.

Omupemmonorna. TynsipeMus pacrpocTpaHeHa Ha MHOTUX KOHTH-
HeHTax. McrouHnkoM MHbEKUNM SIBISIIOTCS BCe BUIBI TPBI3YHOB, Yallle
BOAsSIHAsI MoOJIeBKA, OHJATpa, AOMOBAasl MbIlib, 3ad1l U Ap. Ilepemauya
BO30OYAUTENS CPeAV XUBOTHBIX MPOUCXOAUT valle 4Yepe3 KPOBOCOCY-
LIMX YJIEHUCTOHOTUX: KJlelleil, koMapoB, pexe 6nox. Ilytu 3apaxe-
HUSI YeJloBeKA — TPAHCMMCCHUBHBINH (MPU yKycax WHGULMPOBAHHBI-
MU KJIElaMHi, KoMapaMu, CJeNHsIMM), KOHTAKTHO-ObITOBOI (4epe3
MOBPEXJEHHYIO KOXY WJIM CIM3UCTYI0 OOOJIOUKY IJia3), MUIIEBOM
(npu ymotpebeHUU 3apaXeHHO BOMAbI WJIM MUIUEBBIX MPOIYKTOB),
BO3AYLUHBIA (MpU BABIXaHWK C BO3AYXOM IBUIM WMJIM KarlejieK, 3ar-
PSI3HEHHBIX BBIAETEHUSIMU TPbI3yHOB). OT yesioBeKa yesoBeKy BO30Y-
OUTENb HE MepenaeTcs.

IlaTorenes. B Mecte BHeApeHMs! BO3OyOUTENs1 pa3BUBAeTCA TNMEPBUY-
Hblif oyar. Benmyliee 3HaueHWe B MaTOreHe3e WUMeeT paclpocTpaHe-
HHUe Bo3OyauteNeit no auMdarnyeckuM cocyiam. Bosbyautens, ero
TOKCHHBI, MPOHHUKAsA B KPOBb, BBI3BIBAIOT MopaxeHWe JHMdarnyec-
KuX y3/0B (06pa3oBaHHe Oy6GOHOB).

Kmuawyeckan kaptvaa. MHKyOauMoOHHBIA nepuon cocrarnsieT 3—7
AHeil. Bone3Hp HauMHaeTcd BHE3aNHO, TeMIlepatypa Tejla MOBBILLA-
ercss g0 38—40 °C, cUMIITOMBI 3aBUCSIT B 3HAYUTEJNBHON CTENEHU
oT nmyty nepenayn MHobexuun u GopMsl 6ose3nn. Pasnuyaror 6yGoH-
HyI0, 1a306y6OHHYI0, aHTMHO3HO-OYOOHHYI0O M cenTUYecKylo ¢op-
mbl. JletanbHocts 0 5 %.

Wmmynurer. ITocite nepeHeceHHo# MHGEKLMU UMMYHUTET COXpa-
HSIeTCSl JOJIFO, MHOTAA TMOXW3HEHHO; Pa3BUBaeTCs auleprusauusi K
aHTUTeHaM BO30YIUTENs.

Muxkpo6uosiornyeckas quarHoctuka. OCHOBaHA Ha CEPOJIOTUYECKOM,
61oJornueckoM U GaKTEpUOJIOTHYECKOM UCCIIENOBAHUAX MAarepuaioB,
B3SITBIX OT GOJIBHOrO (CMBIBBI, KPOBb, NMYyHKTaT 6yOoHOB). [IpuMeHsIOT
PA c TynsapemuiiHbiM OuarHoctukymoM, PHI'A ¢ 3puTpouMTapHbIM
nuarHoctukymoM, a takke PCK, PU®, UDA. Bakrepuosnornyeckue
UcclieoBaHUsI MaTepuaia, B3siToro or GoJibHOro, obblHO Gesycrel-
HbL BbuienstioT 1 MoeHTUGULUMPYIOT BO3OYAMTEIS MOCIe 3apaKeHUs] UC-
clieyeMbIM MAaTepUaNioM MOPCKMX CBUHOK MJIM GeJIbIX MBbILIEH.

[MpoBomAT KOXHbIE aLiepruyeckue QUarHoCTUYeck1e mpodsl ¢ Ty-
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JIAPUHOM — TyJsipeMHiiHBIM aHTUreHoM. [Ipu monoxurenbHoil pe-
aKUMK Ha MecTe UHBEKLHH yepe3 12—24 4 nmosiBasiioTcsl KpacHoTa M
OTE€YHOCTD.

Jleyenue. [TpuMeHSIOT aMMHOLIMKO3KIBI (CTPENTOMMLIMH, KAHAMM-
UMH U Ap.), TETPALMKIIWH, JEBOMHLETHH, 3PUTPOMMLIUH.

Ilpopunakruka. [MpodunakTnyeckue mepbl cBomsarcs K Gopbbe c
IPbI3yHaMH, 3alMTE BOAOMCTOYHMKOB, CAHMTAPHO-IIPOCBETHTEIBLCKOM
pabore.

Ins co3gaHusi aKTMBHOrO MMMYHHUTETA IO SMHAEMMYECKUM MO-
Ka3aHUSIM MPUMEHSIOT 3¢ eKTUBHYIO XUBYIO TYJIAPEMUIMHYIO BaKLIM-
HY, NOJyYeHHYIO M3 ItaMMa Ne 15 oTeuyecTBEHHBIMH YYEHBIMU
H. A. lNaiickum u b. 5. Danbeprom.

12.1.3. Bo36ydumenb 3nudeMu4ecKo20 8036pamHoO20
mucha

Onuaemuyeckuit Bo3BpatHblit THd (Typhus recurrens) — uHpeKLM-
OHHas Gone3Hb, Bbi3biBaeMasi Borrelia recurrentis, xapakrepusylolnasics
MPUCTYIIAMH JIMXOPAAKU C MBILIEYHBIMU M TOJIOBHBIMU OONSIMM, CMe-
HAIOLUMHUCS 6€3TMXOPaloYHbIMU MHTEPBAIAMH. AHTPOINOHO3HOE 3a60-
JesaHue. Cripoxera oTkpbita B 1868 r. Hemeuxum Bpayom O. O6ep-
MeiiepoM. Boppenuu — KpyrHble CITUPOXETbI C GOJIBIIMMH HEpaBHO-
MEPHbIMM 3aBUTKAMH (cM. puc.12.1); rpaMoTpuLaTeNbHbl, TTOABHXHBI.

[lepeHocurkoM Bo3byauTeneil sBsieTcsl TuiaTsiHas Bolib. [Ipu kpo-
BOCOCAHMM GOppeSHU OT GONBHOrO MOCTYNAIOT B KUIUEYHWK BIUU W
MOTYT COXpaHSATbCSl TAM B TeYeHHUE Bced ee XMU3HU. 3apaXeHue Ipo-
UCXOIMT B pe3y/bTaTe pa3daBAWBaHWsl BLUM, BTUPAHHUS BO3OyHAUTE-
JIeii, copepxaiuxcss B remonuMde, B pacyechl. BHeapuBiiuvecs B
opraHu3M OoppesiMM 3axBaTbIBalOTCS MakpocdaraMu U JIUMGOUIHBI-
MU KJIETKAMH U MO Mepe pa3MHOXEHHUs! MOCTYNaloT B KpoBb. Pa3py-
1Iasich, OCBOOOXINAIOT SHAOTOKCUHBI, SIBISIOLIMECS MPUYUMHOW KIM-
HUYECKHX MPOSIBNEHUI — 03HODA, MOBBILIEHUS TEeMIEpaTyphl TeJa,
rOJIOBHBIX M MBIIUEYHBIX Gojieil U APYTUX cUMITOMOB. MHKyGauoH-
Hblil nepuos B CpeaHeM cocTasaser 7—§8 aHeil.

IMocTHHEKLIHOHHbIA HMMYHHTET HECTOMKUNA M HEMPOLOIXHTEb-
Hblif. JleyeHHe MPOBOAAT AaHTUOMOTHKAMM.

Crieunduyeckas npodwiakruka He paspaboraHa. OcHOBHbIE MepHI
60pbOBl CBOAATCA K YHUYTOXEHHUIO BlUE, BBIABJIEHUIO OONBHBIX,
caHUTapHoOi 00paboTKe JIML, HAXOAMUBLIMUXCA B oYare.

MukpoGuosnornyeckas JUarHocTuka 6asupyercss Ha oGHAapYKEHUU
6oppenuii B Ma3kax U3 KpoBU GoJIbHOrO, OKpallleHHbIX 1o PoMaHoB-
ckomy—Ium3e. BeriomorarenbHoe 3HauYeHHE UMEIOT CEPOJIOTHYECKHE
peaxkLuu.

Ins nuddepeHUHALMH C IHAEMHYECKHUM CHIMHBIM TUGOM MpHU-
MEHSIOT 3apaxXeHHEe MOPCKMX CBUHOK KpOBBIO 0OJIbHOTO.
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12.1.4. Bo3bydumenb 3nudemMuyecKo20 cbinHo20 mugha

CeinHoit TMd (Typhus exanthematicus) — WH}peKUHOHHAsT Goe3Hb,
Bbi3biBacMast Rickettsia prowazekii, conpoBoXxIaioLasicsi IMXOpanaKoi,
cnieuuduyeckoit coinbio, nopaxeHueM LTHC u kpoBeHocHBIX cocy-
IOB. AHTPOIIOHO3.

Takconomus. Bo3byaurens cbimHoro Tuga Ha3BaH B YECTb aMepM-
kaHckoro yyeHoro H. T. Pukkerca u vewckoro yyenoro C. ITpoa-
eKa, MorublMX MpH U3yyeHUH chiltHoro Tuda. Pukkercuu ITposa-
ueka otHocsitcst K otaeny Gracilicutes, cemeiictBy Rickettsiaceae.

Mopdonors, Ky IbTHBHPOBAHHE H AHTHICHHAS CTPYKTYpa. PuKkeTcuu
IMpoBauieka — rpamMoTpHLATeNbHbIE MATOYKH pasmepoM 0,3—0,6x0,8—
2 MkM (cM. puc.12.1), okpaiumpalorca no PomanHoBckoMy—IuMze B
KpacHbif LIBET, UX CYOMHKPOCKOIHYECKOE CTPOEHME CXOXE ¢ OpraHHU-
3aLUMell rpaMoOTpULATeNbHBIX GakTepuit. UMeroT 18a OCHOBHBIX aHTHre-
HA: MOBEPXHOCTHBIM TEPMOCTaOMJIBHBIN JIMMONMOIMCAXAPHA, U COMATHU-
YECKMI HEpacTBOPUMBIN TepMOJIAOUIBHBIM OenKOBONOMMCaAXapHIHbIMH
KOMIUIEKC. MeTooM reHeTHyeckoil MHXEHEpHH TOoJydeHo TpH Gesko-
BbIX aHTHUreHa pukketcuii IlpoBaneka. Bo3byaurenb chimHoro Tda —
BHYTPUKJIETOYHBIA 1apasuT, pa3MHOXAeTcsl B LUTOIUIa3Me KieTok. O6-
JIanaeT TOKCHYECKMMH H TeMOJIMTMYECKMMHU cBoicTBaMH. Kynbtueupy-
€TCSl B KEJITOYHOM MEIIKEe KYPHHBIX 3MOPHOHOB, KYJIbTYpax KIETOK,
HA YYBCTBUTEJIbHBIX XHBOTHbIX (MBILIH, MOPCKHE CBMHKH, KPOJMKM).

Pukkercuu IlpoBailieka B oKpyXawiluei cpene GbICTpo MOrudaor,
YyBCTBUTEJIbHBI K NEHUCTBHIO BBHICOKMX TEMITEpATyp, Ae3WH(EKTaHTaM,
aHTUOMOTHKAM, OIHAKO IUTUTEJIBHO COXPAHSAIOTCA NPH HU3KHUX TEM-
neparypax, B Cyxux dekanusx 3apaxeHHBIX BIUE.

Omunemuosiorua. UcrouHukoM HHPEKHHH sBIsercs GOJbHON ye-
JoBek. [lepeHOCYMKOM BO3OYIUTENIEN CIYXUT TUIAaTSHAs BOllb, 3apa-
Xaloulasics nMpH KpoBOCOCAHHM Ha GoJIbHOM. PuKKeTCHMHM pa3MHOXa-
I0TCSl B SMMTEJUH KUIUKM BIIW M BBLIEJSIIOTCS B IPOCBET €€ KHIley-
HUKA. B CIOHHBIX Xeje3ax, cocare/IbHOM alrnapare Blued pHUKKETCHH
HE COIEpXKaTcsi, MO3TOMY C YKYCOM HE NepeaioTcsl. YKyc BIUM cO-
npoBoxjaercsl 3ynoM. YenoBek, pacuyechbiBasi MeCTO YKyca, BTHpaeT
B Hero ¢ekajluu BIIM, colepXaiiue pPUKKETCHH, W TaKHM oOpasoM
sapaxaercd. CinenoBateibHO, BO3HMKHOBEHHE M pPACNpPOCTPaHEHHE
CHIMTHOTO THU(A CBA3aHBI C BIIMBOCTHIO (MeauKysne3oM). CoimHON THD
M3BECTEH C [OPEBHMX BpeMeH, HO KaK caMocTosTesibHoe 3abojieBa-
Hue BoiaeneH B koHue XIX B. PacnpocrpaHeH moBcemecTHO. Brniuie-
MHUH CBITTHOro TH(A CONMPOBOXIAIOT BOMHEI, TOJION, COUMANbHBIE
MOTPSICEHHUS, T.€. CBSI3AHBI CO CHWXXEHHWEM CAHUTAPHO-TUTHEHUYECKOTO
YPOBHSI W YCJIOBUSIMU Xu3HM Joneil. JleranpHocth nocrurana 80 %.
B nacrosiliee BpeMsi pETMCTPHPYIOTCS CNOpAmMYecKHe Clly4au, B Oc-
HOBHOM B Buie Gone3Hu Bpwia.

ITaTorenes. Pukkercuu Ilposalexa nomnanaior B KpoBb, POHHKA-
10T B KJIETKH 3HAOTEJMS, BBICTUIAIOIIME KPOBEHOCHBIE COCYIbI, pa3-
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MHOXAlOTcsl B HUX, 0CBOGOXIAast 3HIOTOKCHH. IToj IelCTBUEM TOK-
CHHA INPOUCXOUT pa3pylIieHUE SHIOTETHUANBHBIX KJIETOK, PUKKETCUU
BHOBb IOCTYNAIOT B KpoBb. [lopaxaioTcsi MperuMYILIECTBEHHO MEJKHE
cocylbl, KanmwjuisIpbl, YTO BeJET K HApYIIEHHI0 MUKPOLIMPKYJISLIMU
B TOJIOBHOM MO3r€, MHUOKapje, MOYKax M IPYrHX OpraHax W BO3HMK-
HOBEHUIO MEHMHIO3HUedanuTa, MUOKAPAMUTA, TJIOMEpYloHedpHUTa.
B opraHusMe GoJIbHBIX PUKKETCMM MOIYT JJIMTENLHO COXPAHSTHCS U
MOCJIE BBI3IOPOBICHHUS, YTO CIAYXHT NMPUIMHON NOSBIEHHS PELIMIUB-
HbIX opM chinHOro TUa.

Knunnyeckas Kapruna. MHKyGalMOHHBIA NEpHon B CpEIHEM CO-
crasnsier 12—14 pHeil. PasnuyaloT Jjlerkoe M pasjIMYHON CTeMeHH
TSDKECTH TedeHUe Gosie3Hu. Bose3Hb HauMHaeTcs ¢ TOBBIIIEHUS] TEM-
nepaTtypbl Tejla, MYYUTEIbHON TIoJIOBHOW 60U, GECCOHHUIIBI, BO3-
OyxneHust; yeped 4—5 IHell NMOSBISETCS XapaKTEPHAs CbIllb BCie[l-
CTBHE PACIIMPEHUS] KANTUJUIAPOB KOXU M MX NoBpexaeHus. Ilpu t4a-
XeJbIX ¢opMax MOTyT pazBUTbCS OCJOXHEHHMS B BHIE IOPaXEHHUS
cepAua, mo3ra. B Hacrosiiee BpeMsi yaile BCTpeyaloTcs ciaydau pe-
UMIMBHOH ¢opMbl ceimHOrO TH(A, oTIHYaOIMecs Gojiee JerKUM
TEYEHHEM M TMOJyYUBUIME HasBaHWe Gosiesnu Bpuioia.

Muxpobuonorvyeckass THarHOCTHKA. BbiiesnieHHe pUKKETCHit U3 opra-
HU3Ma 6osbHOro 3aTpynHeHo. OCHOBHBIM METOIOM IHACHOCTUKH SIB-
nsiercst ceposiornyeckuit. Tlpumensiior PHI'A, PA, PCK, PUD, UDA
st oGHapyXeHUSI PUKKETCHO3HOT0 aHTWIeHa WIM aHTUTE] B pas-
JIMYHBIX MaTepuanax, B3SThIX OT OoNbHBIX. JIuddepeHManbHas 11~
arHocThka ceinmHoro Tuda u GonesHu Bpuiia ocHoBaHa Ha ¢eHo-
MEHEe MUMMYHOJIOTHYECKOH MaMATH: NMPH CHITHOM TH(dE NMPOUCXOXUT
¢opMmuposanue cHayana IgM, a sarem IgG; npu Goneshu Bpwnna —
6sicTpoe obpazoBanue IgG.

Jleyenne. HauGonee 3cd¢peKTHBHBIMK aHTHPUKKETCHO3HBIMU Cpel-
CTBaMM SABNSIOTCS TETPALMKIIWHBI, JIEBOMULIETHH, PHU(AMIIHUIIMH.

Ipogunakmuka. HeoGxomuMsl THKBUAALUMS U NMPOGMUIAKTHKA BIIM-
BocTH. Cnetuduyeckas npoduUnakruka UMeeT BCIIOMOTarejbHOe 3Ha-
yeHue. B Hacrosuiee Bpemst B Poccuiickoit ®Menepaiiui roToBUTCA Cy-
Xasg XvMMMyecKasl ChIMHOTH(O3Hasd BaKLIMHA, MpeacTaBisiolas coboit
OYMUIEHHYI0O KOHUEHTPHPOBAHHYIO CYOCTAHLHIO MOBEPXHOCTHOIO aH-
TUreHa pukkercuit Ilposauieka. BakuuHaildio NMpoBOAAT MO 3IMMHIAE-
MHYECKHUM ToKa3zaHusM. Tloka3aHbl MPUBHBKH MeIULIMHCKOMY Iep-
coHaJly, paboTaiollieMy B YCJIOBUSIX SMUAEMMHA WIM B HayyHO-HcClle-
NOBaTeJIbCKUX JIabopaTopusix.

12.1.5. Bo36bydumenp 3HOeMu4Yecko20 CbimHO20 mugha

OHpeMHYeCKUI, MM KPBICUHBIH, CHIMHOW THD — OCTPOJIMXOpanoy-
Hasi 300HO3Hasi MHbeKUHMs, BCTpevaloluasicss y Kpsic. Bos6ymurenu
uHoexuun — Rickettsia typhi, 6auskue mo GHONOrMYECKUM CBOI-
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CTBaM, BKJIIOYasl aHTUTeHHbIe, K puKkkercusm IIposauexa. IlepeHoc-
yukaMmu Bo3byauTenel cayxar 6oxu. 3aboneBaHus y Jioaeit B BUIE
CNUHUYHBIX CJIy4yaeB HAGIIONAIOTCS B MECTHOCTSX, B KOTOPBIX BCTpE-
qaloTcs 3a60JIEBAHUST KpBbIC. ’

CeponuarHoctuxa co crielu¢pH4ecKMM aHTUTEHOM IO3BOJIAET CTa-
BUTb AVATHO3 KPBICUHOrO CHIMHOro THda u auddepeHIUpoBaTb ero
OT 3MUIEMMUYECKOIO CHITHOTO THU(a.

12.1.6. Bo3bydumene Kneuwjeeo20 CaiMHO20 mugha

KieweBoit puxxercuo3 (KIemeBoif pMKKETCHO3 CEBEPOA3UaTCKUi) —
HHPEKUHOHHOE TMPHPOMHO-04YaroBoe 3abGojieBAHUE, BBI3bIBAEMOE
Rickettsia sibirica, xapakrepusylolieecss TUXOpamIoyYHbIM COCTOSIHHEM,
MEPBUYHBIM OYATOM, YBEJIMYEHUEM PETHOHAPHBIX JIMM(MATHYECKHUX Y3-
JIOB, CBIMbIO.

Bo36yaurens uHgexkuuu — R. sibirica — rpamoTrpuuarensHbie G6ak-
TepUM, WMEIOLINE MANOYKOBUIHYIO ¢opMy (cM. puc.12.1), KyIbTUBH-
PYIOTCSI B XEITOYHBIX 00O0JIOYKAX KYPUHBIX 3MOPMOHOB, B KYJIBTypax
Knetok. PasMHOXAIOTCS B LMTOIUIA3ME M SIIPE MOPAXAEMBIX KJIETOK.

Pukxercuu ManoycToiyuBbl X HArpeBaHMIO, HEYCTOMYMBBI K ACH-
CTBUIO Je3UHGULMPYIOIIIUX CPEACTB. PUKKETCHM KJICHIEBOTO CHITHOTO
TH(A ABNAIOTCA OOUTATENIIMH MKCOHOBBIX KIELIEH pasTMYyHBIX BHIOB.

DKCIEpUMEHTAIBHO 3a00JIEBAHUE BOCIPOM3BOAMUTCH Y MOPCKHUX
CBUHOK-CaMIOB, 30JIOTUCTBIX XOMSIYKOB, O€JIbIX MBbIILIEH.

KrnelueBoif pMKKETCHO3 BCTPEYAETCSl TOMBKO HA OINMpPEAEICHHBIX Ieo-
rpapuyeckux Teppuropusix B Cubupu u Ha JanbHeM Bocroke. Oc-
HOBHBIM MCTOYHHMKOM W TEPEHOCUMKOM BO3OYHMUTENsI SABISIOTCA €c-
TECTBEHHO 3apaXeHHble MKCOMOBbIE KJIEIM, KOTOpbIE CIIOCOOHBI K
IUTHTEIBHOMY COXPAaHEHMIO PUKKETCUH M K Tepeaye MX MOTOMCTBY.
3apaxeHHe YeJIOBEKA NMPOUCXOAMUT TOJNBKO B PE3YJIbTaTe NPUCACHIBA-
HUA 3apaXeHHBIX pUKKeTcuaMM xierneid. MHuLmMpoBaHue nmpoucxo-
IUT TOJIbKO TPAHCMHCCUBHBIM TMYTEM, MO3TOMY GOJIbHbIE OMACHOCTU
IUTS. OKpYXAlOIIMX HEe TpeHCTaBNSIOT.

B MecTe BXOAHBIX BOPOT IPOMCXOIMT Pa3MHOXEHUE BO3OYIUTENS.
PuxxeTcuH monagaior B KpoBb, IOPAXaIOT NMPEUMYILECTBEHHO COCY-
IObl KOXH U TOJIOBHOTO MO3ra, BbI3bIBAS CHUMIITOMBI JIMXOPAagKHU C
CHINbBIO; JIETAIbHBIE UCXONBl HE OTMEYAIOTCA.

Y nepeboneBiuux BhipabarbiBaeTca NMPOYHbI UMMyHUTET. Peuunau-
BOB M MOBTOPHBIX 3a00JieBAHUIA He HabGaionaercs.

Mukpobuonoruyeckasi AMarHOCTUKA OCHOBAHA HA CEPOJIOTMYECKOM
merone: PHTA, PCK, PU®D. Paspaboran UDA.

JleyeHue mpoBOAUTCS AHTMOMOTMKAMHU TETPALIMKIMHOBOIO pSAAa.

IMpodunakTika BKIIOYAET KOMILIEKC MEPOIPHATHIA: WHAUBUIyaTb-
Hasl 3allMTa OT HAMAaACHWUS M TNPUCACBIBAHUS KIIEHICH, YHUYTOXKE-
HHe wienei. Cneundunyeckas npoduiakTuka He pa3paboTaHa.

272



12.1.7. Bo36ydumens MapcenscKoli nuxopadku

Mapcenbsckas nuxopagka (CpelH3eMHOMOPCKHII PHKKETCHO3) —
uHPexuHOHHass Gose3Hb, Bbi3biBaeMast Rickettsia conori, xapakrepu-
3ylolliasicsi 1O0OpOKAaYeCTBEHHBIM TeYeHWEM, HaJlHYUeM IepBUYHOIO
0Yara Ha Koxe, paclpoOCTPaHEHHOW ChIMbIO, MOPAXEHHEM PErHoHap-
HBIX JTUMbaTHYECKHUX Y3/IOB.

Bos6yaurens — R. conori — napasutupyeT BHYTPH LIUTOILIAZMBI
U BHYTpHU sinpa. Mopdojornyeckd, THHKTOPUANBLHO W [0 AHTUIEH-
HBIM CBOMCTBAM CXOIEH C IPYTMMH PHUKKETCUSMH.

R. conori mepenalorcs co CIIOHONH MPH KPOBOCOCAHMM KIIEILAMM.
Krnewwu sensiiorcss pesepByapoM W nepeHocuukoM Bo3bymurtens. Ile-
penaya uH$peKLIUH OT YENOBEKA K YeJOBEKY He YCTAHOBJEHA.

HUMMyHuTET Mocie nepeHecCeHHOTo 3a00J1€BAHHS CTOMKUIA, TIOXHU3-
HEHHBIH; 3¢deKTHBEH MPOTUB APYTUX PUKKETCHII (Hampumep, Bo3by-
OUTENERd KJelleBoro puKkercuosa). s JeueHus NPUMEHSIIOT aHTH-
6MOTUKH TeTpalUKIMHOBOro psia. IlpodunakTuka cBogurcs K obs3a-
TeNbHOH oOpaboTke MecT oOutaHusi Kieieil (cobaubd OYIKH, CTEHBI
capaeB, 3abopbl U Ap.). Cneunduyeckass NpodUIAKTUKA OTCYTCTBYET.

12.1.8. Bo36ydumens uyyuyzamywu

Lyuyramyim (oT ssnoHCK. — KilellieBast 60J1e3Hb; CUH.: SATMOHCKAsl pey-
Hasl Juxopanka) — WH(EKLUUOHHAsA TMPUPOJHO-0YaroBas 0OoJie3Hb,
BbI3biBaeMast Rickettsia tsutsugamushi, XxapakTepu3sytoLasicsi NepBUYHBIM
OYaroM Ha Koxe, OOLIUM ropaxkeHUeM JTHMGATHYECKUX YIIOB, ChIMBIO.

Boabynutens 3abonesaHuss — R. tsutsugamushi — THITHYHBIA Mpen-
CTaBUTENb pola pUKKeTCHit. CTOUHUKOM MHQEKLUU SBISIOTCS Mbl-
wieBUIHbIe TpbI3yHbI. [lepeHOCYMKU BO3OYIAUTENS] — JTUYMHKK Kpac-
HOTEJIKOBBIX Kiellleif. 3aboieBaHWe PErHCTPUPYETCS B MEPUOI Hau-
6oJIbllIei aKTHBHOCTH JIMYUHOK, T.€. B HIOHe — ceHTsA0Ope. 3aboseBa-
HHUe Bcrpeyaerca Ha JansHeM Bocroke.

PukkeTcuu, nomnaslliie B OpPraHU3M IMPU YKYyCe 3apaXEHHbIX JIU-
YHHOK KJI€ILEeH, MPOHUKAIOT B KPOBb, Pa3MHOXAIOTCA B 3HIOTENHH
cocynoB, rne obpasyioT ysenku. KiuHuyeckasi kapTMHa XapakTepH-
3yeTcsl JIMXOPAIKOi, ChIMbio; 60e3Hb MPOTEKAET TSXKENO, NETAIBHOCTD
Bbicokasgs. UMMyHUTeT mocse 6one3HH MaOCTOMKUIA, HEMPOLOJIKU-
TeJIbHBIH, 1UTaMMocrelubUyHbIA; OTMEeYaroTCsd MOBTOPHBIE CIyyau 3a-
6oseBaHuA. MUKPOOUOJIOrHYECKUI TUATHO3 CTPOUTCA HA OCHOBAHUHU
obHapyxeHust anturen: PCK, PHTA, paspa6arsiBaetcs MDA, Insa
JieueHUsI MPUMEHSIIOT AHTUOMOTUKU TETPAaLIMKIMHOBOrO psiaa, JieBo-
MULIETHH.

[Mpodunakruka 3aKiioyaercss B 3allUTE YeioBEKa OT HANameHwusl
JIMYMHOK, KPaCHOTEJNKOBBIX Kieulei, ux yHuuroxeHun. Cneuunduyec-
Kag npodWJIaKTHKAa OTCYTCTBYET.
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12.1.9. Bo36youmenis Ky-nuxopadku

Ky-nuxopagka (ot aHri. query — HESICHBIA, HeollpeneNeHHBI) —
300HO3Has1 MH¢eKLoHHAasA Oone3Hb, Bbi3biBaeMasi Coxiella burnetii,
XapaKTepu3yoluasicsi NoJlMMopdpHON KIMHUYECKOI KapTHHOI ¢ mpe-
UMYLUECTBEHHbIM TOPaXEHUEM JIETKHUX.

Bo36ynurenb 6one3Hn — pukkercuu C. burnetii, oTHocsmecs K
otneny Gracilicutes, cemeiictBy Rickettsiaceae. I'paMoTpuLiaTenbHble,
HeMoABUXHbIE, MEJIKie KOKKOBUAHbBIE WIN MajiodYKOBUAHbIE 0Opa3o-
BaHusi pasmepoM 0,25x1,5 mkm. C. burnetii — oBnuraTHele BHYTpH-
KJIETOYHBIE MApa3uThl C ABTOHOMHBIM, B OTJIHYHME OT BHpYCOB, 00-
MeHOM BellecTB. KylbTHBHUPYIOTCA B XXENITOYHBIX MEIUKAX KYpUHOTO
3MOpHOHA MAW B KYIbType KieToK. /IoBOJIbHO YCTOMYMBBI K BO3€ii-
cTBHIO Du3MUecKux-N xUMHYecKUX ¢akTopos. Harpesanue go 90 °C
BBUICPXUBAIOT OoJiblle 4aca. [ITUTENbHO COXpAHSIIOTCS B OKpyXalo-
weit cpene. K Bo30yauTeNssM YyBCTBUTEIBHBI MHOTHE BHIBI JiaGopa-
TOPHBIX H CeJIbCKOXO3SHCTBEHHBIX XHBOTHBIX.

Ky-nuxopaaka pacrnpocrpaHeHa moBceMmecTHo. [lapasutupopaHue
C. burnetii BbIABIEHO Y MHOTHX BHMIOB MJEKOMMHTAIOLIMUX, NTHUL, YJje-
HMCTOHOTHX. B anmaeMHYeckoM OTHOIIIEHMM OCOGEHHO OIMACHBI JOMAIlI-
HME XHBOTHbIE MU HEKOTOpble BUIABI IpbI3yHOB. [lepenauya Bo3bymuTe-
Jieit B MIPHPOIHLIX O4ATaX MPOUCXOIUT TPAHCMUCCHBHBIM MyTeM (Kiie-
1H). B cenbckoxo3siiicTBEHHBIX 04arax MCTOYHHMKOM BO3OyIMTENei sB-
JISIOTCA KPYITHBIA M MEJKHIl poraTelii CKOT, JIOWIAAH, BepOJionbL.

[Mepenaya Bo3bymuTeneidl MPOMCXOINUT BO3NYLIHO-IMBUIEBBIM (MpH
00paboTKe 1UEPCTH, KOXK 3apAXEHHBIX XHBOTHBIX) M IMHILEBbIM (TIpH
yrnoTpeGJeHUH B MHUILY MOJIOKA M MOJIOYHBIX IPOAYKTOB) MYTSMH.
3apaXeHHe 310pOBOTro YeJoBeKa OT GojibHOTO He Habmomaercsi. Bos-
OyauTenb MonajaeT B KpOBb, PACIPOCTPAHSIETCS MO OpraHAM M TKa-
HAM, BbI3bIBAS TMOpaeHHEe MHOTMX OpraHoB, Yalle BCETO JIETKHUX.
IMporekaer Kak JHXopagoyHoe 3abolieBaHHUE.

WUmMmynuter y nepeboneniuux Ky-simxopankoil NMpoYHBIR ¥ AIH-
TeJIbHBIIA;, MOBTOpHbIe 3a00JIEBAHUS PEIKH.

MukpoGuonoruyeckasl TUaTHOCTUKA OCHOBAHA HA BbIIEJIEHUU BO3-
OynuTeNs U3 KpOBH, MOKPOTbl M Mo4uH. C 3TOH LENbI0O MOPCKMM CBHH-
KaM, MbIlUaM BBoOOST MaTtepHan oT OonbHoro. U3 ceneseHkH Mopc-
KOl CBMHKM BO30YIMTENCi BbIIENSIOT MyTeM KYTbTHBUPOBAHMSI Ha
KypuHOM 3M6puoHe. s cepoanarHoctuku mnpumensiiotr PA, PCK,
paspabotaH UPA. JInd nuMarHo3a MoxeT ObITb MCIOJb30BaHA KOX-
HO-aJIIepruyeckass Mpoba ¢ aHTUTEHOM.

JleueHne cBoaMTCS K Ha3HAYEHUIO AaHTHOMOTHKOB W3 TPYIIbI TET-
PALIMKIIMHOB, MPHUMEHSIOT JieBOMULIETHH. [Ina HecreuugHyeckoi mnpo-
punakTukn HeoOGXOAUMBI CAHUTAPHO-BETEPHUHAPHBIE MEPOMPHUSITHSI.
Jna co3anaHMss UMMYHUTETa MPUMEHSIIOT pa3paboranHyio I1. ®. 3apo-
noBckuM KU B. A T'enur 3dipekTHBHYIO XHBYIO BAKLMHY M3 ILITaMMa
M-44.
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12.2. Bo3byautenu BUPYCHbLIX KPOBAHbLIX UH(EKLUHA

12.2.1. Bupyc ummyHodeguyuma 4enoeeka

CuHapoM npuobpereHHoro uMMmyHoneduumra (CITHUI), wiun AIDS
(ot aHrn. aequired immunodeficiency Syndrome), — Tsxenoe 3abone-
BaHUe, BbI3bIBAEMOE BUpPYCOM WMMyHoaeduiuta yesopeka — BHY,
wii HIV (or anrn. human immunodeficiency virus), nmopaxaioimum
NPEUMYILIECTBEHHO UMMYHHYIO cucTeMy. Bosie3Hb Xapakrepu3yercs: JUTH-
TEJbHBIM TE€YEHUEM, MOJUMOPOHOCThIO KIMHUYECKUX MNMPOSIBIEHUH,
BBbICOKOIf JIETAIBHOCTBIO, Mepelaercs B €CTECTBEHHbBIX YCIOBHSIX NpHU
MONOBLIX KOHTAKTAX, 4 TAKXE C KPOBbIO MpPH MEIMLMHCKUX MaHUITY-
JIALMAX Y CTIOCOOHA K OBICTPOMY 3MUIEMHIECKOMY paclpOCTPaHEHHUIO.

BHY otkpwiT B 1983 1. aMepukaHckuM ydeHbIM P. 'asto u ¢pan-
Ly3cKUM HccienopateneM JI. MoHTaHbe OZHOBPEMEHHO M HE3aBUCH-
MO JIpYT OT Ipyra.

Takcowomua. BUY orHeceH k cemeiicrBy Retroviridae, moncemMeii-
crBy Lentivirinae.

Mopdonorus n kyastusupoBanne. BUU — cpasHuTeNbHO NpocTo
yctpoerHbiit PHK-conepxaiuuii Bupyc (puc.12.2), umeer chepuyec-
Kylo ¢opMy, pasmep okosio 100 HM; ero cepaueBuHy oOpasyloT IJIaB-
HbII 6e10K p24 u Apyrue Oenku, a TunuaHas 06oJji0uka NMPOHU3AHA
DJIMKOMpPOTEUIHbIMU aHTUreHamd gpl20 u gpd4l (moMennbr gpl60);
PHK — nByxcnupanbHasi, I OCYHIECTBIEHHUS MpoLiecca penpoaykK-
umu BUY umMeer o6paTHYIO TpaHCKpPUNTA3y WM peBepTa3y (OHa e
PHK-3asucumasa JJTHK-norume-
pasa). Bupyc oueHb TpyaHO
KYJIbTUBUPYETCS B MCKYCCTBEH-
HBIX YCJIOBHSIX, Pa3MHOXaeTcsi
TOJILKO B KYIbTypax JuMdolu-
TOB, HakKoOIUIEHHE HEBBICOKOE.

AnTtHrennas ctpyxkrypa. BUY
UMeeT psSa  MOBEPXHOCTHBIX
(gp160, gp120, gp4l) u cepuue-
BUHHBIX (p24, pl8 u np.) aH-
THIEHOB, ONpPENESISIOINX ero ce-
poJioryeckue cBoifctBa. B Hacro-
sillee BpeMsl BBIIETAIOT JBE aH-
TUrE€HHbIE PA3HOBHIHOCTH BUPY-
ca: BU4Y-1 u BUY-2. OcHoBHbie
aHTUTreHbl BHI3BIBAIOT oOpazoBa-
HUe aHTHTEN Y UHGUUKPOBAH-

HBIX JIIOEH; BHaYaNe MOsBIIAIOT-
cs1 anturena k gpl20, gpdl, 3a-
TeM p24, KOTOopbie AJUTEbBHO
COXpAHSIOTCS B KPOBH.

Puc.12.2. Crpoenue BUU (cxema).

JIO — nunomnpoTenaHas obonouka; R —

peseprasza; pl8, p24, gpl20, gp4l —

MOBEPXHOCTHbIE U CEPALEBUHHbIC aHTH-
reHsl BHpYca.
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BHUY obnanaer yHUKaIbHOM AHTUTEHHOH W3MEHUYUBOCTHIO, KOTO-
pas B COTHM U THICAYM pa3 MPEBOCXOIMT U3MEHYUBOCTb BUPYCAa IPUII-
na, 61arogapss TOMY YTO CKOPOCTb €ro TPAHCKPUIILMH 3HAYUTENHBHO
BbIIlIEe, YeM Y APYTMX BUDPYCOB. DTO 3aTPYMHSIET JUATHOCTHKY U Crie-
uuduyeckyo npogpunakruky BUY-undexunu.

®aktopbl narorensocT. BUY obnamaer nuMmdorponHocThio Gia-
rogaps ToMy, 4To Ha jgumdouurax T-xejnepax CyLIECTBYIOT B HOp-
me peuentopel CD-4, umeloue cponctBo K Genky gpl20 Bupyca.
D710 co3naer GiaronpusiTHble YCJIOBUS IUIS NIPUKPENJeHUs] BUpyca K
JNUMOLIMTAM, IIPOHMKHOBEHUSI UX B KJIETKY U TOCHEAYIOLIETO pa3-
MHOXeHHUs B nuMdoiure. B pesynsrate pasmMHoxeHus BUY B aum-
douuTax nocnenHue paspylalOTcs U MOrMGAIOT WIM CHUXKAIOT CBOIO
dbyHkuMoHanbHy0 axkTuBHocTh. OgHako BHY mopaxaer He TojibKo
T4-numdouuTel, HO M Ipyrue KIeTKU (HepBHbIe, B-nmumdouursl,
Makpodaru, kietkd JlaHrepraHca), KOTOpble UMEIOT PELIENTOpbl THUIA
CD-4, xax y T-numdornuroB. [TopaxeHue UMMYHHBIX U JpPYTUX KJie-
TOK NMPUBOAUT K CHUXEHUIO 3AIIMTHBIX (YHKIIUI UMMYHHOI cHcTe-
MBI, Pa3BUTUI0O HMMYHOIEGHHUIIUTHOrO COCTOSIHUSL U TIPOSIBIEHHIO B
pe3y/NbTaTe 3TOr0 BTOpUYHBIX 3aGoneBaHMit UHGDEKIIMOHHONH U HEUH-
(eKILMOHHOM TPUPOBI.

PesncrentHocts. BUY cpaBHUTENBHO MalOyCTOHYMB B OKPYXAlO-
el cpene, a Takxke K GpU3MYeCKUM U XuMUyeckuM ¢akropam. Ilpu
KOMHATHOM TeMreparype coxpaHsieTcst mo 4 cyt; yepe3d 5—10 MuH
HHAKTUBUpYeTcsl Iocie o6paGoTKu CHUPTOM, 3(PUpOM, TMIIOXJIOPU-
TOM, ObICTpO TMGHET MpM JeHCTBUM MOIOLIMX cpeactB. KunsiueHue
GoicTpo y6uBaeT Bupyc, nporpeBaHue go 80 °C o6e3BpexuBaeT ero
B TeyeHue 6—7 mMMH, a go 60 °C — B TeueHue 30 MuH.

BocnpuumuusocTs kupoTHbIX. K BMU uyyBcTBUTENEH TONBKO Ye-
noBeK; oraebHble nposisneHuss BUY-uHbexunn MoXHO BbI3bIBATH
MUl y 06e3bsH IMMMIIAH3€e, Y KOTOPBIX, OJHAKO, CUMIITOMATHUKA
CIIWa He pa3BuBaeTcs.

Omupemuonorus. BUUY-uHbexms BrepBble 3apeTMCTPUPOBAHA B
1980—1981 rr. B CIA cpeay roMOCeKCYanucTOB, 3aTeM CpelM JIHLI,
cTpafamolmMx reModuineif, KOTOPBIM ISl JICYEHUS! YACTO IMpPOBOASAT
NepeuBaHus KpPOBU, a BIOC/IEICTBUU CpPeIH HADKOMAHOB W IPOCTH-
TyToK. UCTOYHMKOM WHGEKIUU SIBISIOTCS TOJNBKO OONBbHOW YENOBEK
u Hocutenb BMY. 3apaxeHue NMPOUCXOAUT INpPU TMOJOBOM KOHTAKTE
U napeHTepaibHoM BBeneHuM BWMU-uHbUIIMpOBaHHBIX MaTepHanoB
(KpoBb, CHIBOPOTKA, IMJ1a3Ma, MpPEMapaTsl KPOBU), & TAKXKe HCIOJb-
30BAHHE HECTEPWIbHBIX WHCTPYMEHTOB U NMpUGOpOB, 3arpsA3HEHHBIX
KpOBbIO GOJNbHBIX (LLUMPHUIIBI, UIVIbI, CUCTEMbI ISl epEIUBAHMS KPOBH
U T. I.). Bo3aMoXHO BHYTpHyTpo6HOe WHGUIIMPOBAHUE ILIOAA, A TaK-
Xe MHGHUIMpOoBaHUe pebeHKa yepe3 Mojioko BHUY-nHbHLmMpoBaHHOM
marepd. Ilpu GBITOBBIX KOHTAaKTaX M Yepe3 KPOBOCOCYILUX HACEKO-
MBIX BUPYC HE Iepenaercs.

BUY-uHbexuus pacnpocTpaHeHa HA BCEX KOHTHHEHTAX B MOIAB-
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JI0IEM GOJIBLIMHCTBE CTpaH, OocoOeHHO B AMepuke, Adpuke u
Espone. Onuaemus BUUY-uHdekunn crpemurtenbHO pacrpocTpaHs-
eTcsl; uucjo GoNbHBIX yaBauBaerca 4yepe3 Kaxable 8—10 mec u 3a
15 NeT HOcTUIIO HECKOJbKHMX MUWIIMOHOB Npu 20 MJIH HOcUTeseii.
BUY-uHbekuus oTHeCEHa K KPUBUCHBIM MHGEKIMSM, YTPOXAIOINM
CYLUECTBOBAHHIO 4eJioBeuecTBa, noaroMy BO3 paspabGorana Mepsl o
orpaHMyeHuio ero pacrnpocrpaHeHusi. IIpuHAT 3akoH no Gopbbe ¢
BUY-undexuueit 1 B Poccum.

Bupyc nomagaer B KpoBb NpM MOJOBLIX KOHTakKTax (0cobeHHO
W3BpALEHHBIX) MJIU YKA3aHHBIX Bbillle MEIMIIMHCKUX MAHWNIYJISLHU-
SIX, MPOHUKAET B KIETKU, Pa3MHOXAeTcA B HMX, BBIXOAUT U3 KIe-
TOK W pacripocTpaHsieTCsl 1o BceMy opraHusMy. Ero MoxHo o6Hapy-
XUTh B KpoBM, JuMde, ClIOHe, cjie3ax, cliepMe, OTACISEMOM Bia-
TAIMILNA, KOXe W JAPYTUX XHAKOCTAX M KIIETKAX.

IlaTorene3. ITopaxeHre UMMYHOKOMIIETEHTHBIX KJIETOK MPUBOIUT
K PacCTpoHCTBY HAEATENbHOCTU MUMMYHHOH CHCTEMBI, YTO TMpOSIBIsA-
€TCsl YTHeTeHHEM MMMYHHOrO OTBETa Ha AHTHUIE€HbI U MUTOTEHBI, OC-
nabneHueM MMMYHHBIX peakKUWil, CHUXEHUEM MPoAYKUMM UHTepde-
pOHA, KOMIUIEMEHTA, VHTEPJEAKHHOB U APYrMX MMMYHHBIX (hakTo-
poB. BenencrBue NMoOJUKIOHANBHOM aKTUBAUMKM B-1MMGOLIUTOB BHUpPY-
COM BO3MOXHO TIOBBILIEHHE YPOBHS UMMYHOII06Ya1MHOB. B pesynb-
TaTe UMMYHOMENPECCHHU, MONABIEHUS KIETOYHOr0 WU IYMOpaibHOTO
3BeHa UMMYHUTETA OpPraHU3M CTAHOBUTCS 0Oe33alLMTHBIM NPOTUB 3K-
30reHHbIX (bakTepuH, BHpYChI, TPUObI, MPOCTENIIINE) U IHAOTEHHBIX
(onyxoneBbie M ApYrue KJIETKH) AHTUTEHOB. DTOT MEXaHU3M JIEXMT
B OCHOBE BO3HMKHOBEHHS BTOPUYHBIX OOje3HEH W KIMHUYECKHX
npossneHuit BUY-undexiuu.

Knunnyeckas kapruna. BUY-uHdexing xapakrepusyercsi HECKOJb-
KHMH CTAIUSMHU:

® juxopafoyHas cragus: yepes 1—2 mec nocne MHGUIMPOBAHUS
MOLYT TNOSIBUTbCSA JIMXOpagKa, UHTOKCUKAIIMs, yBEJHYEHHUE JIUM-
¢daTUyecKUX Yy3INOB, MOHOC U Ap.;

® GecCHMITOMHAsI CTagus: Bce SBJIEHUS NMEPBOM CTaAUHM MCYE3AIoT,
YyeJIOBEK BHEl[HE 3[0poB, OJHAKO Y HEro TMOSBIAIOTCS aHTHUTENA
k BHY; craguss MoxeT MJIMUTbCA HECKOJbKO JIET;

@ cragus BTOPUYHBIX 3abosieBaHUif, ocnoxHeHuit BUUY-uHbexuuu.
Beiaensiior 4 rpymnnbl BTOPMYHBIX 3a60JIeBaHHIA, MPOTEKAIOLUX C
nopaxeHueM LUTHC (abcuecchl, MEHUHTUTBI, SHLIEATUTBI U AP.),
Nnerkux (MHEBMOHUWH, BbI3bIBAEMble GAKTEPUSMHU M MPOCTEHLIM-
MH), NULLEeBAPUTENIBHOrO TpakTa (muapesi, YMEHbIUEHUE Macchl
TeNna U Ap.) M BO3HUKHOBeHHEM ornyxosneil (capkoma Karmotu
u Ip.);

® TEepMUHAJIbHAS CTalMsl: pa3sBUBAIOTCH KaXxekcus (pe3koe yMeHblie-
HHE Macchl TeJia), aAWHAMMSA, AeMeHUUs (cnaboymMue) U JIpyrue
SIBIEHUS MPU CHUXEHUM BCEX MMMYHOJIOTMYECKHX ITOKa3aTeseid.
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CYMTaIOT, YTO TOJBKO TEPMMHANBHYIO CTaJMI0 MOXHO OTHOCHUTD
K coberBeHHo CITM/ly, Bce mpenbinyliue cliefyeT TPaKToBaTb Kak
BHY-unpexumio.

JleranvHocte npu CIIW e nocturaer 100 %.

Nmmynurer. UMMyHUTET HOCUT TYMOpAJIBHBIH M KJIETOYHBIH Xa-
pakrep. Pojib aHTHTEN HeLOCTATOYHO BBIICHEHA.

JlaGopaTophas auarHocTHka. Bupycosnoruyeckasi U ceposiorvyeckast
IHArHOCTHKA CBOAMTCS K OIpeAesIeHHIO B XHAKOCTAX M TKAHSX opra-
HM3Ma (CHIBOPOTKA KPOBM, JTUMGOUUTEI, Makpodaru, crepma, Cio-
Ha, COJEPXHMMOE BIAraJIMila M Op.) BUpPyca MJIU €ro aHTHTEHOB, a
takxe aHTtHten K BUY B ceiBoporke KpoBH. Bupyc Bblmensiior B
KYJIBTYpe KJIETOK JUMGOLMTOB, YTO NOBOJIBHO TPYIHO B OOBIYHBIX
ycnoBusix. AHTHTeNa K BUY onpenmensior B OCHOBHOM € ITOMOLIBIO
HU®DA, noateepxaasi NOJIOXHTENbHbBIE PE3yJIBTAThI, UCIOJIb3YsS METOL
MMMYHOOGJIOTTHHTA (CM. TJiaBy 9).

Jleyenne. Jleyenue HeadekTuBHOo. Hekoropbie pesynbraThl gaer
MpUMEHEeHHe a3WAOTUMMUIMHA, TONABISIOLIETO PEIUIMKALMIO BHUpyca
B KJETKE.

ITpodunakmuka. Cneuuduyeckas npodwiaktuka He paspaboraHa.
OcHoBHbIe Mepbl OOpBOBI CBOASITCA K TPECEYEHUIO BO3MOXHOCTEMN
MHHUMPOBAHHUA TIPH TOJNIOBBIX KOHTAaKTax (MeXaHHYeCcKHe CIiocoObl
3alMTHI), 6OpbOe C MPOCTUTYLHENH, HADKOMAHHEH M TOMOCEKCYaliU3-
MOM; HcCKloyeHHIo ycioBuit nepemaun BUY npu MennumHckux Mma-
HUNYAAUMAX (OOHOPA30Bhle IUMPUIUbI, UTJBI, CUCTEMBI IS Tepesu-
BaHMA KpOBH, NMpoBepKa JOHOPOB M MpenapatoB KpoBu Ha BHUY u
T. I.); CaHHTApHO-NPOCBeTUTENbHOI paboTte. C 1eabl0 OorpaHHYeHUs
pacnipoctpaHenuss BUU-undeximn Munsnpasom P® yrBepxieHs! co-
OTBETCTBYIOLIME TpaBHja MEIMIIMHCKOTO OCBHIETENbCTBOBAHUS Ha
BbISIBIEHHE 3apaXXeHHUs BHPYCOM HMMYyHomedHIMTa yenoBeka, per-
JJAMEHTHPYIOLIME KOMILIEKC MpOGHUIAKTHYECKHX MEpPONPUSITHI IO
6opbbe c 3Toil yYpe3BblYaifHO ONAacHO 00Jie3HBIO.

12.2.2. Bupycbl 2zenamumoe B, D, C u G
12.2.2.1. Bupyc eenamuma B

BupycHslif remaTiT — cHcTeMHoe 3abojieBaHME, BHI3LIBAEMOE BHpPY-
coM renarura B, xapakrepusyloleecs IpeUMYILEECTBEHHBIM MOpaXe-
HHEM TEYeHH.

Bupycel renatuta B y yesnoseka BnepBble OMMCaHbl KAaK YacCTHLEbI
HeitHa B 1970 r., Kotopble oH Habaogan noji 3JEKTPOHHBIM MHK-
POCKOIIOM B ChIBOPOTKE OOJIbHBIX renarMroM. BMecre ¢ BMpycaMu re-
MAaTHTOB JIECHBIX CYPKOB M 0€/IOK, MEKMHCKHMX YTOK OTHOCUTCS K CEM.
Hepadnaviridae, pony Orthohaepadnavirus.
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Mopgonorns u anTHrenHas CTpyKrypa. Bupuonsl renatuta B ume-
10T BHI cdepuyeckKuX obpazoBaHuil nuametpoM 40—45 HM (cM.
puc. 2.9). CepaueBrHa Bupyca COCTOMT U3 aHTureHa HbcAg, uHpek-
UHOHHOro aHtureHa — HBeAg, ocoboro ¢epmenra PHK-3aBucu-
moii JTHK-nonumepasbl M reHoma, NMpeACTaBAEHHOrO0 CBOEOGPA3HOM
konbuepodt ayxcnupaibhoit JHK. CepauesrHa okpyxeHa o6onou-
KOH, comepxalieif MoBepXHOCTHLIN aHTHTeH HBsAg (aBcTpanuiickuii
aHTUreH), ukonporeuaHoit npupoabl. HBc- 1 HBe-anTureHs npen-
CTaBAAIOT CO60if OOUH U TOT X€ MOJUITEIITHL.

KymuBuposanne. Bupyc rematuta B ¢ Tpymom pasMHOXaeTcs B
KYJbType KJIETOK, YTO MPENSTCTBYET €ro HAaKOIUIEHUI0O M H3YYEHHIO.
EnuHCTBEHHOE XHUBOTHOE, BOCIPUUMYMBOE K BHUpYCy, — LIMMITAH3eE.

Pesucrenmnocts. Bupycel uyBCTBUTENLHBL K 3GUPY M JETEPreHTaM,
YCTOMYUBBI K BHICOKCH TemriepaType, OCOGEHHO €C/IH HaXomdTcs B
CbIBOPOTKE KPOBHU: B TCYCHHE HECKOJBKHUX MWHYT BBIIEPXHUBAIOT KH-
nsayeHue. Bupyc He HHakTuBHpyeTcs npu YP-06aydyeHUH IUIa3MBbl,
xpaHeHud npu —20 °C, NoBTOpHOM 3aMOpPaXHMBAHUU U OTTAMBAHMH.

Onuaemuonorna. 'enatut B sipnsieTcss ogHOM U3 pacnpoCTpaHEH-
HBIX TSXKeabIX OOJIE3HEi; UM BOJIEIOT COTHH MIULTHOHOB Jiiofeit. Oc-
HOBHOIl MeXaHU3M mnepenayd HHPEKUHMH — MNapeHTepalbHbId. 3apa-
XECHHE MPOUCXONUT NMPU XUPYPTUYECKUX OMEpaLMsX, B3ATHH MU Ie-
peUBaHUU KPOBU, UHBEKLHUSAX M OPYTHX MAHHUIIYJISLHUAX, COMPOBOX-
OAIOLMXCSl HAPYLUEHUSAMH LIEJOCTHOCTH CJIM3UCTHIX MOKPOBOB. Bupyc
renaruta B Moxer nepemasaTbcsi OT MaTepu peGeHKy BO Bpems Ge-
PEMEHHOCTH M POMOB, a TAKXKEe MOJIOBLIM MYTEM, B OCHOBE KOTOpO-
ro JIEXHUT MapeHTEePAJIbHBINH MyTh Mepeaayu.

TlaTorenes n KinHMYeckas KapTuHa. Bupychl MpOHHKAIOT B KPOBb
NapeHTEPATLHO, C KPOBbIO MEPEHOCATCS B MEYeHh U Pa3sMHOXAIOTCS
B KJIeTKaX MeyeHH — refatouutax. MHKyOalIMOHHRBINA Mepuos OTIH-
YaeTcsi MPOJOJDKUTEILHOCTBIO 10 3—6 Mec.

B 3aBHCHMOCTH OT THMAa B3aUMOIEHCTBUS BHUPYCOB C KJIETKAMH
neyeHu (nponudepaTHBHbI WIM UHTErPATHBHBIA), CHJIBI UMMYHHO-
FO OTBeTa, NO3bl BUpYCa pa3BHBAIOTCA pasiuyHbie GopMbl GonesHu:
TSDKEJIbI [EeMaTHUT C BHICOKOi JIETAJILHOCTBIO M MEPEXOJIOM B XPOHH-
yeckyio GopMy; LIIUTEbHOE HOCUTEIBCTBO; MEPBUYHLIA PaK MeYeHH.

Hmmynnrer. UHDEKUHOHHBIH MPOLIECC COMPOBOXAAETCS Pa3BUTH-
€M HMMYHHUTETA, BhIpabOTKOM aHTUTEN KO BCEM TPEeM AHTHUIECHaM.
XpoHuueckne popMbl renaruta B o6ycioBneHbl HMMYHOIEDHIIUTHBIM
COCTOSIHHEM; MPHU OCTPHIX (popMax HMMYyHONEDHIUT HOCHT HpeEXo-
IOSIMIA xapakTep.

Csbiue 5 % cnyyaeB renarura B 3aKkaHYMBAeTCS HOCUTENLCTBOM
HBs-aHTHreHa, sIBISIOLIErocsl OCHOBHBIM MOKa3aTejieM IepeHeceH-
HOM XpoHUYeCcKON HH(ekiMu U HocuTenabhcTBa. Yucao HocuTeneil B
mupe, no JaHHbIM BO3, pocruraer 300 MiH.

MukpoGHonornyeckas nnarHocTHKa. MaTepuanom IS UCClenoBa-
HUA CHAYXHUT KpOBb GONBHOro, B KOTOPOH ONMpPERENsOTCd aHTUIeHB!

279



BUpYCa M aHTHTeNa MpoTHB HUX — aHTU-HBs, ant-HBc u antn-HBe
knacco 1gM u IgG. Ing 3TOro MpUMEHSIOT CepOJIOTHYECKUE peaK-
uun: MDA, PUA, PHTA. B GynyiieM BaXHOe MECTO 3aiiMET MeTOL
JHK-rubpuausauuu, nossonsoumuit onpenenste JHK Bupyca B
KPOBU M KJIETKaX [MEYEHH.

Jleyenne. CoBpeMeHHBIH MeTON JIEYEHUSI CBOIUTCH K MPUMEHEHHIO
MMMYHOMOJIYJIITOPOB, B YaCTHOCTH MHTepdepoHa-peagepoHa, nony-
YEHHOTO METONIOM TFeHETHYECKOH WHXXEHEPHH. '

ITpodunakTuka. Hecrneunduueckas npopuiakTHKa OCHOBaHA Ha
MpenyrnpeXaeHUH MapeHTepAIbHOTO 3apaXeHHUs! MPU MHBEKIUAX, I1e-
PEJIMBAHUAX KPOBM, OMNEPAUMsX, BbISIBICHMM HOCUTENed M OTCTpa-
HEHUM KX OT JOHOPCTBA, UCMOJNB30BAHUN MEIULMHCKUX MHCTPYMEH-
TOB OIHOPA30BOIO IOJIE30BAHH.

Hns cneunduyeckoit mpodpunakTuku pazpaboraHa ¥ MpPUMEHSIET-
cs1i pekoMOMHAaHTHasA BakuvHa u3 HBs-aHTHrena, mojyyeHHass Me-
TOINOM TeHETUYECKONH MHXEeHEepUH (CM. InaBy 6).

12.2.2.2. Bupyc eenamuma D

B 1977 r. oTKpbIT 0COObIif AedeKTHBI BHPYC, MOJTYYUBLIMIA MepBo-
HAYyaNbHOE Ha3BaHHMeE JeJIbTa-aHTUIEH, B HAcTosiliee BpeMs paciiud-
poBaH Kak omHocnupaieHelii PHK-BUpyc, Ha3sBaHHBIH BUpycOM re-
natuta D. JledexToM ero sABnsieTcsi OTCYTCTBHE COOCTBEHHOI 06oMoy-
KH, MO3TOMY JUISl IMPOSIBJIEHWUSA MAaTOreHHOro NEWCTBUS OH HOJDKEH
UCITOJIb30BaTh 060JI04KY BHpyca rematuta B. Bupyc renarura D Mo-
XET BbI3bIBATh MOPAXEHUE MEYeHU JIMILD Y JIIonei, yxe HHOULHUpO-
BaHHBIX BHpycoM renatura B.

WmMMyHuTeT K rematuty B samuinaer or 3apaxeHWUs BUPYCOM re-
natuta D: UMMyHH3aUUsA nMpoTHB renatuta B s¢dekTBHA U MPOTUB
rermatuta D.

12.2.2.3. Bupyc eenamumos C u G

IFenarut C BbI3bIBa€TCS BHPYCOM, OTIMYAIOIIMMCSI OT BUpyca rema-
tnta B. OTHOocHTCA K ceMeiictey Flaviviridae, pomy Hepacivirus, PHK-
colepXalluii BHUPYC, CIOXHO YCTpoeHHbId. YyBcTBUTENEeH K 3dupy,
Y®-nyyam, nerepreHtaM. Bo3byaurenb nepemaeTcsi MapeHTEpPAIbHO,
Kak # Bupyc renaruta B. Haubonee uyacto 3aboseatoT juua noce
MOBTOPHBIX NMepeIMBaHUA KPOBU. B monoBHHe cnyyaes rnpoliecc re-
PEXOOUT B XPOHHYECKOE 3aboNeBaHUE C BO3IMOXHBIM pPa3sBUTHEM
IMpPO3a WM MepBUYHOrO paka neyeHH. JleueHme — HHTepPEPOH M
pubasupuH. Hecneunduveckas mpodunaktuka rernatura C takas xe,
Kak ¥ npu renature B. Cneuunduveckass nmpoduiaktuka He paspa-
6orana. Bupyc renaruta G otHocutcst K cemeiicty Flaviviridae, pony
Hepacivirus; Mano HsyyeH.
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12.2.3. Ap6osupycsi

Apbosupycsl (ot aHrj. arthropod borne viruses — BHpyChl, nepena-
BaeMbIe YNEHUCTOHOIMMH) — MHOIOYMC/IEHHASI KOJIOrHYecKasi rpyn-
Ma BHMPYCOB, LUUPKYIUPYIOUIHUX B NPUPOAHBIX O4yarax Mex1y BOC-
MPUUMYUBLIMA MO3BOHOYHBIMU XUBOTHEIMH M KPOBOCOCYLLHMH 4Jie-
HHUCTOHOTHMH.

Takconommus. ApGOBHpPYCHl He SIBJISIIOTCSI €UHON TAKCOHOMHUYEC-
KoM TIpymrmoii, a BKJIIOYAIOT MpeNCTaBUTENeH M3 pasHbIX CeMeHCTB.
Haubonpliee yucio apOOBHPYCOB OTHOCHUTCS K ceMeiicTBaM
Togaviridae (Gonee 30 npencraBureneit), Flaviviridae (oxoso 60),
Bunyaviridae (oxoso 200), Reoviridae (60), Rhabdoviridae (okomo 50).
B Hacrosilee BpeMsi U3BECTHO OKoJ0o 450 apGoBHPYCOB, YMCIO KO-
TOPBIX MOCTOSIHHO PACTET 3a CYET OTKPBITHS HOBBIX NpEACTABUTEINEN.
Oxono 100 u3 HUX criocoGHBI BbI3bIBATH 3a60eBaHus y moaeil. Hau-
Oosbliiee 3HAYEHUE B MATOJIOTMH YeJOBEKA MMEIOT BHUPYCHI KJelile-
BOro 3HuUedanuTa, SIMOHCKoro 3HuedhaluTa, OMCKON reMopparuyec-
KOl JIMXOpaJKH, KPbIMCKOM reMopparM4eCKoil JMXOpagKd, XeToi
JIUXOPAAKH, JIUXOPAAKH NeHre, MOCKUTHOH (¢neboToMHOI) nHXxO0-
paIKH.

Mopdonorns, XuMUYeCKHI COCTAB, aHTHIeHHAS CTPYKTYpa. B 3aBu-
CHMOCTH OT TAKCOHOMHYECKOIO MOJIOXKEHHUS] apOOBUPYChl MOTYT MMETh
chepuueckyro (cM. puc. 2.10) unu pexe nyreBMAHYIO (pabroBUpY-
cbl) ¢opmy; pasmep BupycoB ot 40 no 100 HM. Cocrosit u3 PHK u
6eJIKOBOro Karcuaa, oKpy>KeHHOro HapyXHOMH JIMIOMPOTEUIHOH 060-
JIOYKOM, HAa TMOBEPXHOCTH KOTOPOW HMEIOTCS IUMUIMHUKHA, oOpa3oBaH-
Hble MIMKoMNpoTenaamMu. Bupycel uMeloT rpymmnocneudguryeckue aH-
TUTEHBI, CBSI3AHHBIE C HYKJIEOKANICHAOM, U BUxocneuubUiyeckie aH-
THrEHBl IIUKONpPOTeUHOM NpHpoAsl. K HacrosiieMy BpeMeHH H3Be-
cTHo okoyo 70 aHTUreHHbIX rpynm apBosupycos. Bosblias 4acrsb
apboBHpYyCOB 06NazaeT reMarrmOTUHUPYIOIIUMHU CBONCTBAMH.

KyabTHBUpOBanue. ApGOBHPYCHI KYJbTUBHPYIOT B OPraHU3ME HoO-
BOPOXIEHHBIX GeJIbIX MBIiieil, B KYNbTypax KIeToK (MepBHYHBIX W Me-
pEBMBAEMBbIX), UHOTAA B KyPHHBIX 3MOGpUOHAX. Y MbIlIEA-COCYHKOB
MpY 3apaXeHUM B MO3T pa3BUBAETCS OCTPasi MHQEKLHUs C ropaxe-
Huem HHHC, Kortopas 3akaHuMBaeTcsi [MapajM4yaMH KOHEYHOCTEH H
rubenblo XuBoOTHbIX. LlutonaTnueckuii a¢dekr HabMoOAAETCA TOMBKO
B HEKOTOPbIX KYNbTypax KJIETOK.

Pe3ncTeHTHOCT. ApOOBUPYCHl MYBCTBUTENbHBI K 3UPY U APYTHUM
XHpOpacTBOpHUTENSIM, hopMaUHy, HU3KUM 3HayeHusMm pH, YP-o6-
JIy4eHH10, UHaKTHBHpYioTca npud 56—60 °C B teuerue 30 muH. diau-
TEJIBHO COXPAHSIOTCS B 3aMOPOXEHHOM U JIMOGHWIM3HPOBAHHOM CO-
CTOSTHHMM.

OnuaeMHoI0orHa. ApOoBUPYCHl LIMPOKO paCrpoCTpaHEHbl Ha 3eM-
HOM liape, apean oBblYHO OrpaHHYEH 30HON OOUTAHHUS ITePEeHOCUH-
KoB. PesepByapoM apGoBupycoB B Mpupone SIBASIOTCS TEMIOKPOBHBIE
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M XOJIOAHOKPOBHBIE XWBOTHbBIE, OCOOEHHO MTHLbI, IPBI3YHbI U Jie-
Tyyue MbIUM. OCHOBHOI MEXaHM3M Nepefayd — KPOBSHOM TpaHC-
MUCCHBHBIN (4epe3 yKyC WHOULHUPOBAHHOTO MEPEHOCYHUKA — KpO-
BOCOCYLLET0 4JIEHUCTOHOTOr0). CrieuupUYeCKHMU TEPEeHOCYUKAMU
apOOBHPYCOB SIBNSIIOTCS KOMAphl, KJIEIU, MOCKMTbI, MoOKpelpl. He-
KOTOpPbIE BUIbI WIEHUCTOHOTHX CIOCOOHBI K JUTMTEIbHOMY TTOXHU3HEH-
HOMY XpaHEHWIO BO3OyauTENsl M Mepenaye ero MoTOMCTBY, T. €. Bbl-
MIONIHAIOT PoOJib MPUPOJHOro pesepsyapa apOosupycoB. Ilpu Hekoro-
PbIX YCIIOBUSIX apOOBUPYCHI MOFYT MEpPENaBaThC Yepe3 KPOBOCOCYLIMX
YJIECHUCTOHOTUX OT yejioBeKa K yenoBeky. Ce30HHOCTh 3abojieBaHMM
CBsSI3aHA C TMEPUOAOM AKTHBHOCTH TMEPEHOCUYHKA.

B psine cnyyaeB BO3MOXHBI IpYrMe MeXaHW3Mbl M MYyTU Nepeaaqyu
9TUX BMPYCOB — a3POr€HHBIN, aNMMEHTApHbIH (4epe3 UHPULHpPO-
BaHHbIC TMHUILIEBbIE MPOAYKTHI), KOHTAKTHBIN (MpH MOMagaHUU KPOBU
GOJIbHBIX Ha MOBPEXIEHHYIO KOXY). B naGopaTropHrIX yCnOBMsIX 3apa-
XEHHE MOXET IMPOU30HTH B pE3yJbTaTe BABIXAHUS BUPYCHOIO a3po-
30Ji1 MPH BBICOKOW KOHUEHTPAUMM BHUPYCOB B BO3AYXE, MOITOMY
pabota ¢ apboBupycaMu IOJIXHA TPOBOAMTHCS C CODMIONEHUEM CIie-
UMABHOTO 3aILUUTHOIO pexXuma. ApOOBUPYCHl MOTYT BbI3bIBATH 3IH-
IEeMMYECKHE BCIBIIUKM M CIOpagyyecKue ciydau 3abosieBaHMS.

ITaToreHez m KauHMyeckaa KapruHa. Ilocie ykyca KpoBoOCOCYLIMM
YJIEHUCTOHOTMM BO3GYIMTENIb C TOKOM KpPOBU 3aHOCUTCS B pervo-
HapHble NMMdaTHYeCKUe y3Ibl, € MPOUCXOIMT €ro MepBUYHAas per-
PONYKLIUSA, 3aTeM OH IMOMajdeT B KpoBb (BHpyceMusi). Jlanee BUPYCHI
MOTFYT TMOpaXaTh KJIETKM LEHTPAIbHON HEPBHOM CUCTEMEI, KPOBEHOC-
Hble KaUJUISPbl KOXM, CIM3UCTBIX ODONMIOUEK, a TaKXe BHYTPEHHUE
opraHbl ¥ TKaHu (TNeyeHb, CeNIe3eHKYy, MOYKU U jap.). B maroreHese
apOOBUPYCHBIX MH(MEKUHA 3HAYUTENbHYIO PONb UrpaioT MMMYHOJO-
rMyeckue peakuuu ¢ passutueM peakuuu I'3T.

KinuHnyeckas KkaptiHa apGOBUPYCHBIX MH(EKLMA xapaKkTepr3yeTcs
MHOrooGpasyieM CUMIITOMOB M (opM TNpOSABIAEHHUS — OT TSLKENEi-
IIMX CJIyYyaeB C JIETANIbHBIM MCXOAOM A0 GeCcCUMITTOMHBIX ¢opM. Boi-
OENSI0T TPU TPYIIBl CUHAPOMOB:

® CUCTeMHbIE JIUXOPAJKH, MHOTAA C ChIMbIO M TNMOpPaXEHHUEM CyCTa-
BOB, IMpOTEKAIOUIMe NOOGPOKAYECTBEHHO;

® reMopparuyeckue JIMXOpalKH,

® sfiuecdanuThl, XapakTEPH3YIOLIMECS TIXKENbIM TeYeHWEM M BbICO-
KOl JIETaJIbHOCTHIO.

Ummynnrer. Ilocne nepeneceHHoro 3abosieBaHus (popMHpyeTcs
CTOMKMIt TyMOpaibHbIii THMOCTIEUH(PUYECKU MMMYHHTET.

JlaGopaTopHasi AMArHOCTHKa. B CBSI3u C BBICOKOIi OMACHOCTHIO Jia-
6oparopHoro 3apaxeHusi apOOBHUpYyCaMu asporeHHbIM MyreM pabota
C HUMH MOXET NMPOBOJMTHCA TOJIBKO B ClElHabHO O00OPYIOBAHHBIX
Jnaboparopusix. MaTtepuanoM Ui UCCIENOBAHUS CIIyXAT KpOBb, CIIMH-
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HOMO3roBasl XHUAKOCTb, B JIETAJIBHBIX CIyyasX — MaTepHal U3 Bcex
opraHoB. [U1s AMarHOCTMKM HEKOTOPBIX apOOBHPYCHBIX MHGEKLMIA pas-
paboranbl skcmpecc-meronnt — PU®, UDA, PUA, PHTA, npu-
MEHSIEMBIE JUIST OOHApYXEeHHsI BUPYCHOTO aHTHMI€HA. YHMBEPCAIbHBIM
METOIOM BbIIeJIeHWsA apOOBHUpPYCOB SIBMSIETCS 3apaXeHHE HOBOPOXIEH-
Hbix (1—3-nHeBHBIX) Mbleit B Mo3r. [Ipu HekoTopbix apBoBupyc-
HbIX MHGEKUMAX (JIMXopagKa [de¢HIe) UCIMOJBb3YIOT KYJBTYPhl KIIETOK.
BouaenenHslii Bupyc uaeHtupuuupyior ¢ nomowpio PCK, PTTA un
PH. 3Th xe peakuuu NpHMEHSIOT VISl cEpOIMArHoCTUKH apGoBupyc-
HBIX UHEKLHA.

Cneuudnyeckas npouiakTika M Jevenue. ISl co3MaHUS aKTHB-
HOro UMMYHMTETA NPOTHB psiia apOOBUPYCHBIX MHEKLMH UCroib-
3YIOT MHAKTUBUPOBaHHbie (POPMAIMHOM BaKUMHBL. EIHMHCTBEHHBIM MC-
KJIIOYEHHEM SIBJISIETCA XUBasi BAKLMHA TPOTUB XEJNTOM JHUXOPAIKH.
BakuuHauus npoBoAMTCs MO 3MMIEMHYECKMM IOKA3aHUAM JIMLIAM,
MPOXHBAIOIIMM B 3HAEMHMYECKHX OYyarax WIM HAaMpaBisieMbiX Ha Bpe-
MEHHBIE paboTbl B TaKWe oyard, a Takxke pabGortapoiium ¢ apboBHU-
pycamMu. JIasi 3KCTPEHHOW NPOUIAKTHKU M JIEYEHUS [PUMEHSIOT
FOMOJIOTHYHBIE U TE€TEPOJIOTHYHbIE cNelMPHYECKHE UMMYHOMOOYIH-
Hbl. [t jieyeHHs1 HEKOTOpPBIX apGOBUPYCHBIX MHMEKLHUIA HUCTIONB3YIOT
TaKxXe npenaparsl pubaBUpMHA, MHTEpdEpPOHA M Ip.

12.2.3.1. Bupyc kneweeozo 3Hyeghanuma

Bnepsore BoigeaeH B 1937 r. Ha JlanbHeM BocToke rpymnnoii ote-
YECTBEHHBIX BUPYCOJioroB Bo riase ¢ A. A. 3unbbepoMm. Bupyc or-
HocuTcs K ceMeictBy Flaviviridae, poay Flavivirus (ot nar. flavus —
KENTHIR), ABAAETCS TMIMYHBIM apBoBHPYCOM yMEpPEHHOro mnosca,
apeaj KOTOporo 3aHMMaeT oDLIMpPHOE NMPOCTPAHCTBO TANrM M Jie-
coB OT ATiaHTuuecKoro fo Tuxoro okeana. [lepeHocynkamu u pof-
rOBPEMEHHBIMH XPAHUTE/NISIMH BHpPYCa SIBISIIOTCSI UKCONOBBIE KIi€-
wy. Jus kielieBoro sHiuedaiMTa XapakTepHa BeceHHe-JIeTHAS ce-
30HHOCTb. YesloBEK 3apaxaercs IMPH yKyce HHGHUHUPOBAHHbBIMU
KJIEeaMy HIM ynorpeGjeHUH 3apaXeHHOro ChIporo MoJloKa, 4auie
BCEIO KO3bEro.

HUHukyGaunonHblit nepuog miurca 7—12 gueit. Pasnvyaror 3 Kiu-
HUYeckHe (opMbl Kiellesoro 3HUe(aJIUTa: JUXOPALOYHYIO, Me-
HUHIeaNbHYl0 ¥ ouaroBylo. OuaroBas ¢opMa MPOTEKAET TAXEIO,
c nmopaxenuem HHC, compoBoxnmaercsi cTOMKHMM MNapaaMyaMu
MBILIL LUIEM ¥ BEPXHUX KOHEYHOCTEH, JeTaibHOCTh NoXoAUT fo 30%.
Ias cneundryeckoit MPopHIAKTHKHA TPUMEHSIOT HHAKTHBUPOBAH-
HYI0 KyJbTYpajlbHyl0o cOpOMpOBaHHYIO XHMIKY10 BakKLMHY. B nepBbie
oHU OGone3Hn 3¢p¢deKTHBHO BBEAEHHE CMELUPUYECKOTO HUMMYHO-
rjobynuHa.
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12.2.3.2. Bupyc sinoHcKoe2o aHyeghanuma

Bupyc Bnepsbie BouieneH B 1933 r. H. Xamuu. IlpuponHele ouaru
BUpYyCa HaxOASITCS Ha TeppuTopUM psna ctpaH IOro-BocrouHoit
Azuu, BcTpevarorcsi Ha tore IIpuMopckoro kpas. IlepeHocurku BuU-
pyca — komapbl. KinuHuueckasi KapTiHa BappUpyeT OoT obllenxopa-
OOYHOTO CHHApoMa Ao TsLKeloi (opmbl sHUedanuTa. JleralpHoCTh
moxeT gocturate 40 %. JInsi MMMYHHM3aLMA MCNOJNB3YETCS BBICOKO-
OYHIEHHAs WHAKTUBUPOBAHHAS MO3roBasl BaKLMHA.

12.2.3.3. Bupyc omckol eemoppazuqeckol
Jluxopadku

Bupyc BbiaeseH B 1947 r. M. I1. UymakoBbiM. ITo aHTHreHHBIM K GHO-
JIOTUYECKHUM CBOMCTBaM OJIM30K K BUpYCY KIEleBOro 3HuedanuTa.
[MpuponHble oyarn BHpyca HaxoAsiTcsl Ha TePpUTOpHH 3anamHoit Cu-
OHpH, B MOANEPXKAHMH MX YYACTBYIOT MO3BOHOUHBIE XHBOTHBIE, Mpe-
MMYLIECTBEHHO OHIATPbI, Y KJELIM. 3apaeHHe JIoaei MPOUCXOMUT
TPAHCMHCCHUBHBIM TyTeM WIH TMpPH NPSAMOM KOHTaKTe ¢ HHEPULHUpO-
BaHHBIMU XHBOTHbIMK. 3abojieBaHHE XapaKTEpH3YeTcs MOopaXeHHeM
KanuuIipoB, HEPBHOM CHCTEMBI M HAAMOYEYHHKOB, COMPOBOXIAET-
CAl KPOBOTEYEHMSAMH, 0COOEHHO HOCOBBIMH. BoJjie3Hb OOLIYHO NpoTe-
KaeT qobpoKayecTBEHHO. AKTHBHAsE MMMYHHU3aUMsI He mpoBoautes. s
JieYeHHs] ¥ SKCTPEHHOi NMPOMUIAKTHKH UCTONB3YIOT crielupuIecKuii
reTepoOrHYHbBIA UMMYHOIJIOOYIHH.

12.2.3.4. Bupyc KpbiMcKol eeMoppacuqeckol
nuxopadku

Bupyc Bnepsbie BbigeneH B 1945 r. M. I1. YymakoBeiM. IlpuponHeie
oyard BHpyca Haxomsarcss Ha TeppuTopuM Poccuu (AcTtpaxaHckas,
Pocrosckasi obaacru, KpacHomapckuit U CraBponojbCKHil Kpasi) U
psima ctpaH EBponbl ¥ Asuu. TlepeHOCUMKAMHM SIBJSIIOTCS MKCONOBBIE
Kielwy. MexaHu3M nepenayd TPAaHCMHCCHBHBIN, OMHAKO BO3MOXHO
3apaxeHHue yepe3 MOBPEXIEHHbIE KOXHBIE MOKPOBbl MPH KOHTAKTE
¢ KpoBbi0 6ojibHOro yenoBeka. 3abosieBaHHE XapaKTEPU3YETCs JIMXO-
PagoYHBbIM COCTOSIHHEM, MHTOKCHMKaLHeidl U MHOXECTBEHHBIMH KpoO-
BOUIUAHUAMU (reMopparusiMi) BO BHYTpPEHHHE opraHbl. Bo Bpems
SMUAEMHYECKUX BCIIbIiLIEK JIETAIBHOCTh MOXeT mocturath 50%. Pas-
pabotaHa MHAKTUBUPOBAHHAs MO3roBas BakKLUMHA. s jieyeHus HUc-
NoJib3yIOT pUOOBHUPHH, UHTEPGhEPOH, crieluPpuyecKuii HUMMYHOLIO-
OyJIHH.
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12.2.3.5. Bupyc xenmol nuxopadku

Bupyc orkpeir B 1901 r. Ha Ky6e VY. Punmom. CylecTByloT I8a 31uae-
MUYECKUX TUMA OYaroB XeJITOH JIUXOPaIKM — JDKYHIJIEBbIE U ropol-
ckue. B nmpupoaHbix oyarax XeATON JMXOPaOKH B JKYHIVISAX, HAXO/A-
LIMXCA HA TeppUTOpUMU Tpomuyeckoil Adpuku u FOxHoOi AmepHKH,
BUPYC LMPKYJUPYET INIABHbIM OOpa3zoMm Mexay obesbgHaMM U KoMa-
pamu. ['J1aBHYIO OMacHOCTb MPEACTABIAET FOPOACKAs XeNnTasi JIMXOpal-
Ka, NMpU KOTOpO# pe3epByapoM UHGEKUMH SABISIOTCS OOJBHBIE JIIOMM.
BosnesHs nepenaercs OT YesoBEKa K YENOBEKY YEPE3 YKyC KOMapa, MpH
3TOM BO3HUKAIOT TsDKEJble 3NuAeMuyecKue cutyauuu. XKenras nuxo-
panKa sBjsieTcsd €IUHCTBEHHOM KapaHTHMHHOIt apboBuUpycHOW HHeK-
uueit. 3aboneBaHue COMPOBOXIARTCS JIMXOPANOYHBIM COCTOSHUEM, MH-
TOKCUKaLWeHd, NeMOpparHyeckKUM CUHIDOMOM, IMOpPAaXEHUEM MevYeHU
U noyek. JleransHocTs cocraBnsger 40—50 %. BceM nuuaM, BblE3Xalo-
LIMM B PErMOHbl, HEOJIArOMOJMYYHBIE MO XKENTOH NMXOpajaKe, NpyBU-
BAalOT XWUBYIO BakKuuHy (uwitaMM 17]1, KyNbTHBHPOBAHME Ha KYpMHBIX
3MOpHOHax). BakuuHa co3gaeT MHOTOJIETHUH UMMYHHTET.

12.2.3.6. Bupyc nuxopadku deHeae

Bupyc BbieneH B 1944 r. A. CobunbiM. MaBecTHb! 4 aHTHreHHBIX
BaApUAHTa BUpYyca, KOTODbIE IMPOKO LMUPKYIMPYIOT B TPOMMYECKOM
U cyGTponuyecKoM mosice Bo MHOrUX crpaHax. CyllecTByeT JBa 3MH-
IEMUYECKUX TUIMA OYaroB JIMXOpAOKM HEHre: [KYHIJIEBbIE U [OPOJIC-
kue. TepBbie MOMIEPXUBAIOTCA UMPKYJIAUKENR BUpyca MeXay oOe3b-
SIHAMM U KOMapamH, BTOPbIE — MEXIY YEJIOBEKOM U KOMapoM-Iie-
peHocunkoM. JIMXopaaKa JeHre OTHOCUTCSA K 4yuciay HauGosiee Mac-
COBBIX apOOBUpYCHBIX UHbeKUuii. 3aboneBaHue XapaKTepu3yeTcs Jin-
XOPalKOH, CYCTaBHBIMU U MbIIEYHBIMH OOJNISIMH, MHOIOA ChIMbIO, B
TAXENBIX CNyYyasix — TeMOPpPardyeckKUM CUHIPOMOM; JIETalbHOCThb
Bblcokass. UMMyHuUTeT TUnocneuuduyeckuid. BakuyHbl Ui MaccoBO-
ro NPUMEHEHUS He pa3paboTaHbl.

12.2.3.7. Bupyc mockumroli nuxopadku

Bupyc BeizeneH B 1955 r. A. Ca6unbiM. MHGekiMs pacnpocTpaHeHa B
Esporne, Asuu 1 AdpHKe B 30HaX OOMTaHMs MEPEHOCYMKAa BUpyca —
MOCKHTOB. BCHBILIKH MOCKHUTHOM JIMXOpaOKy OTMeYaiuch B 3aKaBKa-
3be, Cpenneit Asuu, Kpeimy u Monnose. Bupyc skonoruuecku cps-
3aH ¢ [1eCYAHKAMH, HO B HACEJIEHHBIX MYHKTAaX MOXET MEepenaBaThCst
MOCKMTaMU OT 4Y€JIOBEKA 4YeJIoBEKY. DoJIe3Hb xapakTepu3yeTcs JIMXO-
panKoif, CUJIbBHBIMU [IA3HBIMU U TOJIOBHBIMH OONAMM, KOHDBIOHKTH-~
BUTOM. TeuyeHue GmaronpusTHoe. BakuuHbl HE pa3paGoTaHbl.
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12.3. Bo3byauTtenu npoTo30MHbLIX KPOBAHBLIX UH(EKLUK

12.3.1. Bo36ydumenu mansapuu

Mansipuss — aHTporioHo3Hass MHGpEeKLMOHHast GOMe3Hb, BbI3bIBaCMast
HECKOJILKUMM BMIAMM mpocTteifuiux poaa Plasmodium, nepenaroua-
sicsi KoMapaMu (Anopheles), corpoBoXIaioliasicst JUXOPAAKO, aHe-
MHEH, YBEJIMYCHHUEM MEUYEHU M CeJIe3eHKHU.

Bosbynurenu Mansapumn otHocsitess K Protozoa, Tuny Apicomplexa,
knaccy Sporozoa ¥ Buiam Pl. vivax, Pl. malariae, PI. falciparum,
Pl. ovale.

ZKW3HEeHHBI LUKI TUIa3MOAMEB IMPOXOAMT B OpPraHU3ME KoMmapa
(OKOHYATEJIbHOM XO3SIMHE) M OpPraHM3ME 4YeJoBeKa (IIPOMEXYTOUHOM
Xo3iMHe). B opraHu3Me KoMapa MpOUCXOOMT I0JIOBOE PasMHOXEHME,
1M crioporoHusi (00pa3oBaHUe MENKUX KJIETOK — CIIOpO3OMTOB), a
B OpraHM3Me 4YejJoBeKa ocyulecTpisieTcsl Oecrnosioe pasMHOXeHHE —
LUU3OTOHUA WJIM, TOYHEE, MEpPOTOHUS, TpH KOTOpOil obpasyiorcs
MeJIKHE KJIETKH — Meposoutsl. [lociie ykyca crnopo3oMThl U3 CIIIOH-
HBIX XKeJie3 KOMapa IOMajaloT B KPOBb, 3aTEM IIPOHMKAIOT B IE€UEHbD,
B KJIETKaX KOTOPOil COBEpLUAETCS MEPBbIA 3Tan MEpPOroHUM — TKa-
HeBast MEPOTOHUA (LUM3OroHUsT). B KieTkax meyeH cCropo3ouT Mepe-
XOJMT B CTAAMIO TKAHEBOTO WIM30HTA, MOCJE pAa3BUTHSI KOTOPOTO
HacTynaeTr AejieHHe (MEpynsilius), 3aBeplialolieecs: oOpasoBaHMEM
TKAHEBBIX MEPO3OMUTOB, MOCTYMAIOLIMX B KpOBb. MepO30OUTHl MPOHU-
KalOT B 3pUTPOLUTHI, B KOTOPbIX COBEPLIAETCS HECKOJBKO LIHKJIOB
SPUTPOLUTAPHOU MEpOroHHM (UIM3oroHuM). [Ipy 3TOM MEpPO3OUTHI
MpeBpaulaoTes B pacTtyliue ¢opMsel napasura (Tpo¢GO30UTHI) B 3pUT-
poLMTE: KOJNBLUEBUAHBINA, IOHBIH, B3pociblit Tpodosout. [NocnenHuii
OENUTCS W TpeBpalliaercs B IUM30HT. W3 nensiiyxcs LIM30HTOB 00-
pasyloTcss MEpO3OMTbl, BHEApSIOLIMECA B IpYrde 3pUTPOLMTBI, ITOT
TIPOLIECC MOBTOPSAETCS MHOTOKpaTHO. B apuTpouutax MEpO3OUTHI AAIOT
Hayajo Kak OecriofibiM ¢opMmaM Tpodo3ouTa (araMoHTaM), TaK M
nojioBbIM ¢opMaM (ramoHTaM). [1pOROIXUTEBHOCTD LMK PA3BUTHS
y Pl.vivax, Pl falciparum, Pl.ovale cocrarnser 48 4, y Pl. malariae —
72 4. [Ipu ykyce rojioBeie pOpMBI BO3OYAMTENS MOMNAaoT BMECTE C
KpOBbI0 OOJILHOTO 4YEIOBEKA B XENYIOK caMOK KoMapoB. B komape
raMOHTHI FIPUCTYIAIOT K ramMeToroHuu. ITonoBbie ¢opMEBI co3peBaloT
Y OIUTONOTBOPAIOTCS, 00pasys 3UTOTy, TpeBpallalolylocss B YIJIH-
HEHHYIO, MOABUXHYIO ¢dopMy — OOKMHETY. OOKHHETa IMPOHMKAET
Yyepe3 CTeHKY XeJIyAKa M MnpeBpalliaercs B OOLUCTY, B KOTOpOi 3a-
BeplUaeTcd cloporoHusi ¢ obpasoBaHueM A0 10 ThIC. CrIOPO3OUTOB.
Criopo3ouThl 3aTeM IOMAJAIOT Yepe3 reMouMQy B CAIOHHBIE Xeje-
3pl KOMapa.

XapakTtepucTrka Bo30ymureneit. Pl. vivax otkpsit B 1890 r. B. I'pac-
cu u P. @enerru. Spnsercss Bo3OyauTeneM TpeXAHEBHOW Maisipyu.
B sputpouuTe npu oKpacke Ma3ka M3 KpoBM IO PoMaHOBCKOMYy—
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I'mm3e nMeeT dopMy Kosbla NMpaBuibHON GOpMBI: KpyITHas BaKyoOJb
B LIEHTpe, OKaiiMileHHas ronyboif LUTOIUIa3Moil ¢ pybUHOBO-Kpac-
HBIM S0poM (KoJbLeBUAHBIA TpodosouT). MHorma B ogHOM 3pUTpO-
uuTe Berpevaercs: 2—3 kosbua. IonyB3pocibiit TpOO3OUT UMEET B
spuTpouuTe opmy amebol ¢ mcesmomnoausiMi. Ha HekoTopeix cra-
OUAX Pa3sBUTHS B MOPAXEHHOM 3PUTPOLUTE BBIIBASETCA KUPITHYHO-
KpacHast 3epHUCTOCTb. B cTagum neneHus nmapasuta obpasyerca 12—
24 mepo3soura.

Pl. malariae otkpsiT B 1880 r. A. JlaBepanom. SABnsieTcst Bo3Gynu-
TeJIEM YeThipexgHeEBHON Mmansipuu. [lonys3pociblit TpOhO3OUT BHYT-
PU 3pUTpOLMTA OTIUYaeTcsA oT ¢opm Pl. vivax, Tak KaKk MMeer jieH-
TOBMAHYIO ¢OpMY U TApasUT AeNUTcs Ha 6—12 MepO3OMTOB, pac-
TOJIAraloLMXC YNIOPAAOYEHHO BOKPYT MUIMEHTA, OOBIMHO B BUAE pO-
3ETKH.

Pl falciparum otkpeit B 1897 r. VY. Yanuem. fApngerca Bosbygure-
JIEM TPOTHYECKOH Manspud. XapakTepHO HalM4YWe IOHBIX PopM mna-
pasuTa B BHAE MEJKHX KOJIel B 3PUTPOLMTE, yacTo Mo 2—3 B oOf-
HOM 3pUTPOLMTE, a TakXKe MOosABIeHUE B NepucepuyecKoil KpoBH I0-
JIOBbIX KJIETOK B BHIE IOJIYJIYHHIA.

Pl. ovale otkpsiT B 1922 1. X. CtuBeHceHoM. ABnsercs Bo3Gyau-
TEJEM TpexAHEeBHOW Mangpuu. Ilapasut B cTagud KoJibLid B 3PUTPO-
LUTE UMeeT bosiee KpyrHoe sapo, yeM B Koaelie Pl. vivax. Hekorto-
pbl€ 3PDUTPOLIUTEl UMEIOT OBajibHYIO opMy. B apuTpoUHTE BBIIBIA-
eTcsl 3epHUCTOCTh. [lapasut menutcs Ha 6—12 MepoO3CHTOB.

Onuaemuonorns. Manspueit 60€I0T COTHH MHUJIMOHOB YeJOBEK,
XHUBYILIMX B CTpaHaX TPOIMHYECKOTO KIMMATA, YTO OIpeleisieT Bax-
HOCTb INpoGJieMbl 33B0O32 Majisipi¥ B Hally cTpaHy. MCTOYHHMK HH-
dekuMn — MHBAa3UPOBAHHBII YETOBEK; MEPEHOCYHMK — caMKa KOMa-
pa pona Anopheles. OcHOBHOI MeXaHU3M IepeJayd — TPAHCMHCCHB-
HBIA, yepe3 YKyc HWHBa3MpOBAHHOW CaMKH KoMapa.

ITatorene3 M KinHnyecKas kapruha. MHKyGauMOHHBIA nepuoa npu
pasnnyHbIX opMax MajsspHd KosiebneTcsl OT Hefeau 10 roga u 6o-
Jgee. Mansipuy cBOMCTBEHHO MpPUCTYNooOpa3Hoe TeyeHUE: O03HOD ¢
CUJIbHOM ToJIOBHOW 0O0JIbI0 CMEHSIETCA MONBEMOM TEMIIEPATYPhbI Teja
0o 39—40 °C # Bbillle, [OC/IE YEro MPOUCXOAUT OBICTPOE CHHXEHHE
TEMIIEPATyphl TeNAd ¢ OOMJIBHBIM TOTOOTACIEHUEM M BbIPAXEHHOM
¢J1aboCTbIO.

HMmmynnrer. [Ipu 3a6onepannu (popMHUpyeTcss HECTOMKHHA BHIO-
criequpryecKUil HecTepHIIbHBIH UMMYHHTET. BO3MOXHBI MMOBTOPHBIE
3a60J1eBaHHA.

MukpoOnonornyeckasi auarnocTika. OCHOBaHA Ha MPHUTOTOBJIEHUU
Ma3KoOB M3 KpOBM, OKpacke ux Mo PoMaHoBckomy—I'uma3e, MHKpoO-
CKOMHUM M OOHAPYXEHHH pas3NuiHbIX (GOpPM BO3OYIMTENS; TIPUMEHS-
tor PHTA, M®OA, NHK-rubpuansaumio mis o6Hapyxenus JTHK na-
pPasMTOB B KPOBH.

Jleyenne u npodunakTika. [IpoTUBOMaNApUitHBIE TpENapaThl OKa-
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3BIBAIOT pa3TMyHOe AeiicTBME Ha Oecrosibie, MOJOBbie CTANUH ILIA3-
mMonyes. K OCHOBHBIM MpOTHBOMANISIPUI{HBIM IIPENapaTtaM OTHOCST XH-
HHMH, XJIOPOXHMH, aKpWUXMH, NMPUMAaXHH, XMHOLMIA, OMrymanbp, XJo-
PUIOMH U Ip.

Tpodunakruyeckue MepONpUITUS HAamnpasBieHbl HA MCTOYHUK BO3-
oymurensi (JieyeHUe GONBHBIX Mausipuedl U HOCHTENei) U YHUYTOXe-
HYE MepeHOCYHKOB BO30youTesl — KomapoB. PazpaGarbiBaloTcsl Me-
TOAbl BAKUMHALIMKM HA OCHOBE AHTUI€HOB, MOJYYEHHBIX METONOM re-
HETHYECKON WHXeHepuu (CM. rnaBy 6).

12.3.2. Bo36ydumenu neliluMaHuo30e

JleiiiuMaHMO3bl — TPAHCMHUCCUBHBEIE 3a00JIeBAHMS YejioBeKa WM
>KUBOTHBIX, BbI3bIBa€Mble JIEHUIMAHUSAMU W MepeJalolIecss MOCKH-
TaMmH; XapaKTepu3ylOTcsl MMOPaXeHWeM BHYTPEHHUX OpraHoB (BHcLe-
PajbHbIN JIEHUIMAHHO3) WJIM KOXU M CIM3UCTBIX 000j04eK (KOX-
HBIH JIeHAILIMaHHO3).

Bos6yaurenu Jeiniumanuo3oB L. tropica, L. braziliensis, L. donovani
oTHocsitcsl K Protozoa, Tumy Sarcomastigophora, momrumy Mastigo-
phora — XIyTUKOHOCUBI.

JleluMaHUKM MMEIOT JBa LUMKIA pasBUTHS: JieHMILIMAHHANBHBIA (6e3-
XTYTUKOBBIM) M JIENTOMOHAIHBIN (KTyTUKOBBIN). JledMaHUaIbHbIH
LMKJI MPOMCXOIUT B PETHUKYIOIHIOTENMAIBHBIX KJIETKAX MEYeHH, ce-
JIe3eHKH, Jum@aTiyeckKux y3faax M Makpodarax MHQULMPOBAHHBIX
moneil U XuBoTHBIX. [Tapasutbl okpyrnoit ¢opmbl (2—5 mkm), 6e3
XIYTHKOB, TIpU OKpacke Ma3koB no PomaHoBckomy—I'mm3e uuto-
[U1a3Ma MMeeT cepoBaTo-roiyboi LiBeT, a AP0 — KpacHOBAaTo-¢Ho-
JIETOBBIM.

B senToMoHamHOM LiMKJIe MapasuTbl pa3sBUBAIOTCS B KULIEYHHKE
MockuTa. OHM MMEIOT XI'YTHK M CIOCOOHBI K TepenBUXeHHI0. Bo3-
OyaMTeNb UMeET YUTMHEHHYIO BepeTeHooOpasHylo ¢opMy, IIMHA ero
10—20 MKM, rorepeyHuk — okoino 5 MkM. [Iportoriasma conepxur
sapo, LMTOIIa3Mmy, Gregaporuiact M 3epHa BomoTvMHA. XryTvk or-
XOAMT OT 3a0CTPEHHOro KoHUa. B kayectBe MUTaTENbHBIX Cpel WA
KynsTuBupoBanust (npu 22 °C) ucnonb3ylor cpefy NNN (arapusu-
pOBaHHYIO cpeny) W Ip. JleHuIMaHUM pacTyT TAKXe HAa XOPHOH-aJI-
JIAHTOMCHOM 00O00YKe KypyMHOro SMOpHOHA M B KY/IbTypax TKaHei.

K naGoparopHoMy 3apaxeHHUI0 JieHIIMaHUSIMH BOCIIPUUMYHBEI Oe-
JIble MBILLIM, COOAaKM, XOMSIKH, CYCIUKH U OOE3bsSHBI.

Onuaemuonorusd. OCHOBHBIMU MCTOYHMKAMM BO30OyIMTENCH BHCLE-
PaJIbHOrO JieHIlUMaHuo3a SBIAIOTCS WHOUILHMPOBAaHHbIE cobaku, a
KOXHOIO JIEHIIMAHHO3A — CYCNMKH, MEeCYaHKWd M ApYyrve rpbI3yHbI.
IMepeHocuukamu Bo3OYIUTENEi SABISIOTCS MOCKUTHI pona Phlebotomus.
MexaHu3M repenayy Bo3GyauTeNeH — TPAHCMMCCHBHBIN, 4ePE3 YKYC
MOCKHTOB.
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IlaTorenes u Knumuyeckas KapruHa. Pasznuuaior ase ¢hopMbl Bo3-
6yauTesneit KoxHoro yeimiMaHuo3a: L. tropica minor — Bo30yaMTesNb
AHTPOIMOHO3HOrO KOXHOro JieiiluMaHuo3a (ropoackoro THIMA) H
L. tropica major — Bo30yAMTENL 300HO3HOIO KOXHOIO JIEMILIMAHMO-
3a (cenpckoro Tuna). Ilpy aHTPONMOHO3HOM KOXHOM JieHILIMaHHO3e
MHKYDaLIMOHHBIM MEPUOM COCTABJISIET HECKOJIBKO MecsieB. Ha mecte
yKYCa MOCKHTa MOSBISAETCA OYropokK, KOTOpbIii YyBeJIMYHMBAaeTCsl M
yepe3 3—4 Mec U3BA3BJISAETCS. SI3BBI yallle pacrnoJiaraloTcs Ha JIMLE
M BEpPXHHX KOHe4HocTsaX. MicTouHukamy Bo3OyaunTesst SBASIOTCS GOMb-
HOM 4eJioBeK M cobakH.

IMpyn 300HO3HOM KOXHOM JI€HLIMAHMO3e UHKYGALMOHHBIH MepH-
o cocraBnsieT 2—4 Hea. 3aboneBaHue xapakTepuayeTcs 6oliee ocT-
pbIM TeueHHueM. SI3Bbl vallle JIOKATH3YIOTCA Ha HUXHHX KOHEYHOCTSX.
PesepByapom JeifliIMaHUH SIBISIOTCS MMECYAaHKH, CYCIMKH, €XH. 3a-
bosnesaHue pacripoctpaHeHo B CpegHeit Asun, CpeanszeMHOMOpPbE H
3akaBkasee. L. braziliensis BEI3bIBaeT KOXHO-CJIU3UCTBIH JIeH1LIMAHH-
03, XapakTEepH3YIOLIMIiCsS rPaHyJIeMaTO3HbIM M SI3BEHHBIM ITOpaXEHHEM
KOXH HOCa M CJIM3UCTBIX 000JI0YeK ITOJIOCTH PTa M TOpTaHH. DTa
¢opma BcTpevaeTcsi mpenmyliectBeHHO B IOXHo# AMepuke.

BucuepanpHblit sieifluMaHuo3 (Kana-asap, MJM yepHasi 0oJie3Hb)
Bbi3bIBaeTcsa L. donovani M BcTpevaeTcst B CTpaHax TPOIHYECKOTO M
cybrponnyeckoro kipmMara. MHKyOallMOHHBIH IMepHOl COCTaBiisieT 6—
8 Mec. Y GoJIbHBIX YBEJIMYMBAIOTCS MeYeHb U cesle3eHKa, MopaxatoT-
CSil KOCTHBbIH MO3r M IMUMILIEBAPUTEJbHBIA TpPaKT.

Hmmynurer. ¥V nepeGosieBIUMX ocTaeTcsl CTOMKWN MOXM3HEHHBIH
UMMYHUTET.

Mukpoononorsyeckas IMArHOCTHKA. B uccienyeMom Matepuale
(Ma3ku 3 GYropkoB, COIEPXHMMOro sI3B, OKpalleHHBIX 110 PoMaHOB-
ckoMy—IMM3e) oOHapyXHBAIOT MeJiIKie OBaJibHOM (bopMbl Jieiilima-
HMU. JlenaloT Takxke MOCeBBl Ha COOTBETCTBYIOLLME MUTATEe/IbHbIE Cpe-
Ibl [UIA BbIOEJEHUS] YMCTOI KyJBTYpbl BO3DyAUTENS.

Jleyenne u npodpunakTHka. [Inst ieueHNsA BUCLEPATBHOIO JieilMa-
HHO3a NPUMEHSIOT Mpenaparbl CypbMbl (CONIOCYPMHH, HEOCTHOO3aH
M Ip.) M apoMaTHYecKHe QUAMHAMHBI (CTMJILOAMMAMH, MEHTAMHUAMH).
B ciyuyae KoXHOro JeitlliIMaHMo3a NPUMEHSAIOT aKPUXMH, TIpernapaTsl
cyneMbl, aMcorepuuH B, MOHOMHMUMH U Ip.

C uenbio npodMIAKTUKHY JeHIIMAaHHO030B YHHUYTOXAIOT GOJIBHBIX
cobak, nposoaaT O6opbOy c rpeisyHamMd M MockuTaMH. OcyliecTris-
10T MPUBUBKYU XHMBO# KyJbTYpoit L. tropica major.

12.3.3. Bo36ydumenu mpunaHocomMo306

Inst yenoseka naroreHHbl Tripanosoma gambiense m Tripanosoma
rhodesiense, BbI3blBalOlME adpUKaHCKHH TpUNAaHOCOMO3 (COHHYIO
Gonesnp), U Tripanosomacruzi — po30yauTe/ b aMEPUKAHCKOTO TPH-
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naHocomosa (6ose3Hp lllaraca). TakcoHOMHYeckoe MONOXEHHE Ha
YPOBHE BLICLUMX TAKCOHOB TaKOE Xe€, KaK W y jeiiuMauuit. Tpuna-
HOCOMO3bl MMEIOT NPOJOJIOBAaTOE Y3KOE TEJO CO XIYTUKOM W YHAOY-
JUpyoleil MeMOpaHOIA.

IMepeHocynkom adpuUKaHCKOro TPUIIAHOCOMO32 SBISIIOTCS MYXH
ueue, a GosesHu lllaraca — tpuaromoBele Kionel. B Haiueir crpaue
MOTYT BBISIBJSITBCSI TOJIBKO 3aBO3HBIE CJIyYad TPHUIIAHOCOMO3OB.

Frmasa 13

BO3BYAUTENN UHOEKLWOHHBLIX BONE3HEN
HAPYXHbIX NOKPOBOB

13.1. Bo36yaurenn G6akrepuanbHbiX MHpEKUNA
HapyXHbIX MOKPOBOB

13.1.1. Bo36ydumens cubupckol 5136kl

Cubupckas aspa (anthrax) — 300HO3Has HMHEKLUHMOHHasT GoJe3Hb,
BbI3biBaeMast Bacillus anthracis, xapakrepu3ayiowmasicss TSXenoil MHTOK-
cUKauHMeit, nopaxeHueM KOXu U JIHMMGATHYEeCKOil CHCTEMBI.

Bo3bymurenb cubupckoit si3pel B. anthracis seigenieH P. Koxom B
1876 r.

Takconomusn, mopdonorna, KylbTHBHpOBaHHe. Bo30bymurenb OTHO-
curcsa K otaeay Firmicutes. DTo KpylHasi, rpaMoJioXHUTe/IbHAdA, He-
TMOABMXHASA MNaNOYKOBUAHAA Oakrepusi mIMHOK 6—10 MKM, uMeer
LUeHTpanbHylo cnopy (pvc.13.1); B opraHu3Me 4eJIoBeKa U XHUBOTHO-
ro, a TakXe Ha CreLUUaJIbHBIX MHTATENBHBIX cpefgax obpasyer Karcyly.

bauunnel cubupckoil A3Bbl XOPOLWIO PACTYT Ha OCHOBHBIX IMHUTa-
TeJIbHBIX cpepax; Ha MIIA BbipacTalorT uiepoxoBaThie KOJOHHMM
R-¢opmbl, kpasi KOTOpBIX NOJ MaJbIM YBEJHYEHHEM MHKPOCKOIA
CPaBHUBAOT C TONOBOI MEAy3bi WIM TPUBOM JibBa.

AHTHreHHas CTPYKTYpAa M (pakTOphl HaToreHHoctn. Bosbyauresb vMe-
€T KarCyJibHbIii MPOTEMHOBBIA U COMaTUYECKUIl MoucaxapuiHbli po-
NOBOI aHTHreHBl; NPOLYLMPYET 3K30TOKCHH, MPEICTaBISIOLUUIE Co-
0ol OENKOBBIA KOMILIEKC M3 HECKOJBKMX KOMMOHEHTOB (JIETajbHO-
ro, BBI3bIBAIONIErO OTEK, M IIPOTEKTHBHOIO).

Pe3suctentnocts. B xXHMBROM opraHuaMe BO3OyIUTENb CYLIECTBYET B
BereTaTHBHON (QopMe, B OKpyXaloiieif cperne obpasyer YCTOWYHMBYIO
cnopy. BereratuBHbie GOPMBI MATOYCTONYMBEL: morubator npu 60 °C
B TeYeHHe 15 MHH, NpH KuNsyeHUn — 4vepe3 MUHYTY. CHOpbI BhI-
COKOPE3UCTEHTHBI: Cyxoi Xap yOuBaer ux nipu temeparype 140 °C
B TeyeHHe 2—3 4; B aBTOKJIaBe npu TeMmmeparype 121 °C oHU ru6-
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HyT uepe3 15-—-20 mMuH. Criopbl
OECATUIETHSIMU COXpaHSIOTCS B
noyse.

BocnpunMyHBOCTL XMBOTHBIX.
K Bosbynurtenio cubupckoi
S13Bbl  BOCMPMMMYMBbLI KPYIHBIA
M MEJIKWii poratbiit CKOT, JioLla-
IH, BepONIOAbI, CBUHbH, AUKHE
JKUBOTHBIE,

Onugemuonorna. Cubupckas
sI3Ba pacrnpocTpaHeHa MNOBCEMe-
crHo. BocnpuumyuBocTb JMoaeii
sBjsieTcs BceoOluei, HO 6oJib-
HOIl 4YeJIOBEK HesapaseH [
OKDYXaIoUHX: KaK U Mpu Apy-
r'MX 300HO3aX, OH MpeACTaBAsICT-
csl OHOJIOTHYECKHM TYIMMKOM JUIS
310l MHbeKUUU. YpoBeHb 3a00-

Puc.13.1. baktepun — Bo3bymuTenn
MHMEKUMU HApYXHBIX MTOKPOBOB.

1 — Bo3byautenu cubMpckoii s3Bbl; 2 —
BO30yAMTEN M cana; 3 — KJIOCTPUAUM

JIEBAEMOCTH Cpelnu JoAei 3aBu-
CUT OT pacnpocTpaHeHHUsl SMUIe-
MU Ccpeau XHUBOTHBIX (3MH30-
OTHi1), ocobeHHO cpeau JoMalll-

cTonbHsika; 4 — KJIOCTPHUAMHM ra3oBoi

raHrpeHbl; 5 — 6GnelHas TpemoHeMa; 6 —

TOHOKOKK; 7 — BO30GYIMTEeJIM TPAXOMEI;

8 — BO30yIMTENM BEHEPUYECKOI IpaHy-
JIEMBL.

HHUX XUBOTHBIX. ICTOYHMK HH-

ek — GONBHbBIE XHBOTHbIE.

JlnuTenpHas coXpaHsieMOCTh BO3OYAMTeEJSS B MMOYBE CJYXHUT MPUYMHOM
SHAEMHUYHBIX 3a607eBaHuii CUOUPCKON S3BOM Cpeld XMBOTHBIX. I1yTH
nepefayu MHGpEeKUUH pa3IMYHble: KOHTAKTHO-OLITOBOI (IpH yxole 3a
XHUBOTHBIMHM, CHSITHM WKYpPbl, TIPUTOTOBJACHUU HU3ACAUH U3 KOXU U
1iepcTd GONILHBIX XHBOTHBIX), @3POre€HHBI (MpY BAbIXAHUM MbUIM, CO-
nepxatueii MHUKpoObl), nmUieBoi (ynoTpebleHue HENOCTaTO4HO Tep-
MHueckd 0OpaGoTaHHOro Msica GONBHBIX XUBOTHBIX) W TPaHCMUCCHUB-
HBbI1 (MPH KPOBOCOCAHUM CJICMTHSIMM, MyXaMW, XHTAJIKaMH).

Ilatorenes. BxomusiMM BopoTamu sl BO3OyZMTENs SIBIASIOTCS
KOXa, peXxe CAU3UCTble 000J0YKH ABIXaTeJbHBIX MyTeH, MULLEBapH-
TejqbHOro TpakTa. OCHOBHBIM AaTOreHETHYECKUM (haKTOPOM CAYXHT
3K30TOKCHH, KOMIIOHEHTH KOTOPOTO BBI3BIBAIOT OTE€K, HEKPO3 TKa-
HEX W APYrde MNOBPEXACHUS.

Kinnndeckaa kapruna. PazinyaloT KOXHYIO, JIETOYHYIO, KUlley-
HY10 ¢HOpMbI CHUOUPCKOIl $3Bbi, KOTOPBIE MOTYT OCJOXHATHCHA CEM-
cucoM. MHKybaLMOHHLI nepuoa B cpeaHeM paBeH 2—3 gHaM. [lpu
KOXHoU ¢opMe Ha MecTe BHeapeHHs BO3OyIUTeNs] pa3BUBAETCA CHU-
OupesI3BEHHBIH KapOyHKyJl — oyar reMopparuyecku-HeKpoTHYeCKO-
ro BocrnajieHusl MyboKHUX cloeB KOXH ¢ oOpa3zoBaHHeM Oypo-uyep-
Hoit Kopku (anthrax — yrosb). [Ipu KuiLedyHo# W JerouHoit gopMe
pa3BuUBalOTCS MHTOKCUKALIMS, reMopparMyeckue MOpPaxXeHHs KUIley-
HYKa M JierkuX. JleTanbHOCTL BBICOKasI.
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HmmynnreT. B pesynbrate nepeHeceHHOro 3aboseBaHus GopMHUpy-
ercsi CTOMKMIiT MMMYHUTET. OnHaKo BO3MOXHbI peLUIUBEI.

Mukpobunoaorsyeckas IMArHOCTHKa. MarepuaioMm IS McclieqoBa-
HUSL CNYXAT COAepXUMoe KapOYHKYJa, MOKPOTa, UCIpPaXHEHHU,
KpoBb. [IpoBoasiT 6akTepHOCKONUIO MA3KOB, €J1ai0T MOCEBbl HA -
TaTeJbHbIE CPEJbl, 3apaXaloT NabopaTOPHBIX XKHMBOTHBIX (Buompoba).
Ut obHapyXeHHs] aHTHreHa B HCC/IeIyeMOM MaTepuaje MCHONb3y-
ioT PUD u peakuuio npeuMnurauuu ACKOIH C JHATHOCTHYECKON
NpeuunUTUPYyIoWeid cubupesiaBeHHOM ChIBOPOTKOW. [IpuMensitoT as-
JIEpruveckylo BHYTPHKOXHYIO Mpoby ¢ aHTPAKCHHOM — ajljlepreHoM
M3 cUbUpes3BeHHbIX OaLumI.

Jleyenne. HasHaualoT aHTHOMOTHKH: NEHULMIIMHBI, TETPALIMKIIHI -
Hbl, JIEBOMHLETUH, PUdaMIULMH.

IIpo¢dmnakruxka. Hecrieundpuyeckas npocrnakTHKa oCHOBLIBAETCS
Ha KOMILIEKCE BETEPHMHAPHO-CAHUTAPHBIX MEPOINPHUSATUI: BLISIBJSIOT
U TUKBUAUPYIOT ouard WHbekuuu. Crieuncduyeckas npoduakTHka
3aKJTIOYaeTcst B NPUMEHEHUN X1Boit cubupesaBeHHoM Bakuuubl CTH,
npeatoxeHHoit H. H. T'mucbyproMm u A. JI. TamapuneiM. BakuuHa
NnpeacTaBisieT co00i CMOpPOBYIO KyNbTypy O€cKaliCyJibHOTO BapuaHTa
cHMOMpesi3BeHHBIX GauM/Ul. BakuuHa MpyUMeHsieTcst Mo 3MUAeMUYECKUM
MOKAa3aHUAM; NPUBMBAIOT paGOTHUKOB XHBOTHOBOACTBA B HaceJIeH-
HBbIX MyHKTax, HeOJaronojyuHblx Mo cUOUPCKOW s3Be.

13.1.2. Bo36ydumens cana

Can (malleus) — 300HO3Has uMHGEKUUOHHAs 60Jie3Hb, Bbi3bIBaeMast
Pseudomonas mallei, xapaktepu3yowasicsi cenTUKOIUEMUEH, Topa-
KEHHEM KOXH, CIU3UCTLIX 0DoJloyek M BHYTPEHHHUX opraHos. 3abo-
JIeBaHUS Cpeau JIoAed B HACTOSILIEE BpeMsl BCTPEYAIOTCS PeaKo.

Bosbyautens cana otkpwiT B 1882 r. @. Jledbdnepom u X. Hior-
ueM. Ipeacrasnser coboii mosMMOpPhHYIO, NANOYKOBUAHYIO PAMOT-
puuarenbHyio baktepuio (cM. puc. 13.1), He obpasyiolyio crop u
karicysn. Kynbtusupyercst Ha obbIdHBIX MUTATENBHBIX cpenaX. B okpy-
xatouei cpege 6bIcTpo norubaer, B BblAENEHHSIX GONbHBIX XHBOT-
HbIX, BOJE M IOYBE COXPAHSIETCS A0 Mecsla.

OCHOBHBIM MCTOYHHMKOM HHbEKLHHN SBISIOTCA OOJMbHBIE OMAll-
HUe XHUBOTHbIE — JIOLIAAM, MYyJabl, ocjibl, BepOmioabl. 3abojieBaHue
y HUX TMpOTeKaeT ¢ oOpa3oBaHUEM TCHOSILUMXCS 3B HA CJM3HUCTOM 000-
Jlouke Hoca. BoigesieHUst U3 Hoca cojepXar Bo3byauteseir. 3apaxe-
HHUE 4YesioBeKa NPOUCXOAUT IPH MONaJaHHUH BblieJeHUM GOJIbHBIX XHU-
BOTHBIX Ha KOXY M CIM3UCTble 0DOJIOYKHM MOJIOCTH pTa WM Hoca. 3a-
paxeHue yejioBeka ot GOJILHOro vejioBeka ManoseposiTHo. Ilatorexes
cara u3ydyeH HejgocTatoyHo. KiuHuveckue nposieneHuss — obpaso-
BaHHE Y3€JIKOB Ha MecTe BHEAPEeHHUst BO3OyIMTeNst U B APYrMX opra-
Hax ¢ nocieayrownMm obpasoBaHHEM $I3B.
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BocnipuuMuMBoCTh soaeil K cany BbicoKasi. UMMYHUTET He u3y-
yeH. Mukpo6uonornyeckuit AMarHo3 CTaBUTCS Ha OCHOBAHMM GakTe-
PHOCKOIIMYECKOTO HCC/IEIOBAHUS OTAEIISIEMOTO M3 HOC&, CONAEPKMMOTO
THOWHBIX oyaroB, KpoBH. [IpuMeHsioT cepoauarHocTHKy: PCK, PA,
CTaBAT KOXHO-aJJIEPrU4ecKyl0 Mnpoby ¢ MajyieMHOM — (GUIBTPaTOM
yOUTOH KYNBETYpHI.

JleueHue npoBomsAT cynbdaHUNTAMUIHBIMKM I[IpeniapaTaMM B cCOYe-
TaHMM c aHTHOMOTHMKamM. Creuuduyeckass nmpodunakTHKa He pas-
paboraHa. Hecneuucgpuueckas npo¢uiakTiKa BKIIOYAET TILATEJbHOE
coboieHUe npaBui UHAUBUAYAJIbHOM 3alLMUTBI MPHU YXone 3a GOoJib-
HBIMH WJIH TMOJO3PMUTENILHBIMM Ha 3abojieBaHME XHMBOTHBIMH, BETe-
PHUHAPHO-CAHUTAPHBIA HAA30p C LCJbIO BHISIBIECHHSA DOJIBHBIX XHBOT-
HBIX.

13.1.3. Bo36ydumens cmonbHska

CronbHsik (tetanus) — TspKenass paHepast MHbeKLNs, Bbl3bIBaeMast
Clostridium tetani, xapakTepH3ylolLasicsi nopaxeHueM HEPBHOM cuc-
TeMbl, MPUCTYIAaMM TOHHYECKUX M KIOHHYECKUX cymopor. Bo3bymu-
Tesib cTONGHsIKA OTKpHIT B 1884 r. 3. Hukonaitepom u C. Kutasaro.

Mopdwoorna u KyasTuBspoBanue. CTOJIOHSYHAS MAOYKa — CTPO-
ruii aHaspoO, rpaMMoIOXHUTENbHA, ee pasMmephl 0,5—1,7x2—18 MkMm
(cMm. puc.13.1); neputpux, obpasyer TEpMUHAJIBHO PAaCHOJIOXEHHYIO
KPYMIYIO CIIOpY, NPOXYLUPYET CHUJIbHBINI 3K30TOKCHH NPH BBIPALLIH-
BaHMM Ha XHMAKHMX NMHUTaTeJbHBbIX cpefax. Ha MJIOTHBIX nUTaTe/IbHBIX
cpeaax ¢opMHUpPYeT Mpo3payHble WJIM CjierKa cepoBaTble KOJIOHUH C
LIEPOXOBATON MOBEPXHOCTbIO; HE pacUIerJisieT YrJeBoooB, obyanaet
cnabbiMU NIPOTEONHTUYECKUMH CBOICTBAMMU.

Anrurennas cTpykrypa. I[To H-autureny C. tetani gensit Ha 10 ce-
poBapoB. O-AHTHIeH siBseTcsi OOLMM AJIsT BceX TPEACTABUTENEH BHIA.
Bce cepoBapbl MPOAYLHPYIOT OIHOPOAHBIA TOKCHH, HEHTpanusylo-
LIMiicd MMMYHHOH CHIBOPOTKOH NMpOTHMB TOKCHHA Jl06Oro ceposapa.

®axTopsl natoreHHocT. OCHOBHBIM (HPaKTOPOM NMATOTEHHOCTH SIB-
JigeTcs 9K30TOKCUH. CToIGHAYHBIA TOKCHMH MpeacTtabiseT coboit Ge-
JIOK ¢ MoJieKy/spHoO# maccoit okosio 150 x/I. CocTtonT M3 TeTaHOJIHU-
3MHA M TETAHOCHA3MHHA, OKAa3bIBAIOLIMX I'E€MOJUTUYECKOE M CHACTHU-
yeckoe Aeiicrue. K crojGHAYHOMY TOKCHMHY YYBCTBUTEJIBHEI 4e€JIO-
BEK, MBILLIHA, MOPCKHE CBHHKHM, KPOJMKH U ApYyrue XUBOTHBIE.

Pe3ucrentnocts ¥ 3kojormaA. C. tetani pacrpocTpaHEH MOBCEMECTHO.
ABnssack HOPMAIbHBIM ObOMTaTE/IeM KHILEYHHMKA YeJOBEKa M XUBOT-
HBIX, OH TONAnaeT B MOYBY, [€ B BHAE CIOP MOXET COXPaHATHCS
rogamm, pecarunetusimy. CtonbHsMHAS najioyka BeCcbMa YCTOMYHMBA K
ne3nHdektaHTaM. [Ipu kunsueHnm criopbl norubaior yeped 50—60 MuH.

Onuaemuonorusa. CrojOHAK pacnpocTpaHeH MOBCEMECTHO, BbI3bI-
pasi CriopagMyeckyio 3a60JieBAEMOCTbh C BBICOKOM JIETAJILHOCThIO. 3a-
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paxeHHe MPOUCXOAUT NPH NPOHUKHOBEHWM BO3DYAWTENSI B OPraHU3M
yepe3 gedeKTbl KOXHM M CIAM3UCTBIX oDonmouyek nmpu paHeHusix (6oe-
BbIX, MPOW3BOACTBEHHbBIX, OBITOBBIX), OXOrax, OTMOPOXEHUSX, ue-
pe3 onepauuoHHble paHbl. I1pM MHGHUUHMPOBAHHHM MYNOBHHBI BO3MOX-
HO pa3BUTHE CTOJIOHSIKAa Y HOBOPOXIEHHBIX. BoJIbHOIT cTONIOHSIKOM He
3apa3eH ISl OKPYXaIoLHX.

IlaTorene3. [J1aBHbIM NAaTOreHETUYECKUM (haKTOPOM SIBJISIETCS CTOJN-
OHAYHBIA TOKCHMH, KOTOPBINi pAaclpOoCTpaHsIeTCs] C MECTa pa3MHOXe-
HUS BO30yAuTeNsl (B paHe) Mo KPOBEHOCHBIM U JIMM(MATHYECKUM CO-
CyAaM, HEpPBHBIM CTBOJIAM, BbI3blBasi MOpaXeHWe HEPBHOI CUCTEMBI.
INMopaxatoTcss HepBHbIE OKOHYAHHUSI CHHAIICOB, CEKPETUDYIOLLHUE Me-
auaropbl (AUETHJIXOJIMH M JpYrue BelUecTBa), HAapyLUAeTcsl MpoBee-
HHE MMITYJIbCOB MO HEPBHbIM BoslokHaM. [Ipu cTonbHsIKe mopaxaer-
Cs HE TONBKO HEPBHAA CHUCTEMA: B MAaTOJIOTMYECKHI TPOLECC BOBIIE-
KaloTCsl MpaKTHYECKH BCE CHUCTEMBI OpraHmu3ma.

Kimpuyeckana xapruna. MHKyOGauMOHHbBIM MEpHON COCTABISET 6—
14 nHei. Y GoJibHBIX HAOMIOMAIOTCSI CHA3M XeBaTeJIbHBIX MBILIL], 3a-
TPYAHEHHOE IJIOTAHME, HaNpSXKEHUE MbIIUL 3aTbUIKa, CIIMHBI (TYNO-
BULLE NpPUHUMAET AYroob6pa3sHOE MOJIOKEHUE — OMMUCTOTOHYC), CY-
OOpOrd MbILIL[ BCEro TeJja, MOBbILIEHHAss YYBCTBHTE/JBHOCTh K pa3-
JIUYHBIM pasfpaxuTesisaM. 3aboseBaHre MPOTEKAET MpPH MOBBILIEHHOH
TeMreparype Teja U SICHOM CO3HaHUH.

HMmmynnrer. ITocie nepeHeceHHO! §o0/€3HH UMMYHUTET He Bbipa-
6atbiBaercs. OT Matepu, BaKIIMHUPOBAaHHOM MpPOTHB CTOJIOHSIKA, HO-
BOPOXIEHHBbIM MepefaeTcsl HENPOAOJ/KUTEbHbBIM MacCUBHBIH aHTH-
TOKCUYECKUA UMMYHUTET.

MuxpoOGunonornyeckas suarHocTuka. Mukpo6HoJiorudyeckue ucclie-
JOBaHHS JIMLLb MMOATBEPXIAIOT KIMHUYECKU AuarHos. Jlus 6akrepu-
0JIOTMYECKOro HccliefoBaHUs OepyT Marepuan U3 paHbl M BOCHAIHU-
TeJIbHbIX OYaroB, a2 TaKXe KpOBb, B KY/IbTypax BbISBISIOT CTOJIOHSY-
HbIf TOKCWH, MPOBOAS OMbBIT HA MBIIIAX, Y KOTOpPbIX pa3BUBAaeTCs
XapakTepHas KiuMHu4yecKas KapTuHa. OOHapyxeHue CTOJIOHSIYIHOro
TOKCMHA MPH HAIMYIUM TPaAMIIONOXHTENbHBIX MaJOYEK C KPYIJIBIMU
TEPMUHAJIbHBIMH CIIOpaMU [103BONSIET CHEJaTh 3aKIOYeHHe, YTO B
uccienyeMoM marepuane npucytcrsyeT C. tetani.

Jlevenne. IIpUMeHSIIOT NPOTHBOCTOJIOHSYHYIO AHTUTOKCHYECKYIO
CBIBOPOTKY WJIH MPOTHBOCTOJIOHSYHBIA MMMYHOIJO6YJIMH 4YejoBeKa.

Ipodunakmuka. Ilpu oblMpPHBIX TpaBMax HeoOXoAMMO OOpaTHThL-
cs k Bpauy. [IpoBogsar xupypruueckyto o6pa6oTky paHbl. HagexHbim
crocoboM 3alMTBl OT CTOJNIGHSIKA ABNSETCS crieuududeckas npodu-
JJAKTHKR, KOTOpasi COCTOMT B MpPOBEACHHU MJIAHOBOM NpOpHUIAKTH-
4YECKOI M IKCTPeHHOU MMMYHH3ALMU. DKCTpeHHass aKTHBHAs MMMY-
HU3ALUUA OCYLIECTBASIETCS Y MPHBUTHIX AETEH M B3POCJBIX MPH TPaB-
Max, OXorax M OTMOPOXEHHMSIX, YKycaX XHBOTHbIX, BHEGOIbHUYHBIX
aboprax eegeHueM 0,5 MJI CTOJIBHSIMHOTO aHATOKCHHA; HENPUBUTHIM
BBogAT | M cronbGHsuHoro aHatokcuHa H 250 ME ueinoseuyeckoro
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UMMyHorJ100ynMHa. [IpH oTCyTCTBMM mociiefHero BBOIST Mocie INpel-
BApUTEJIbHONH BHYTPHMKOXHOI NPo6bl NPOTHBOCTONOHAYHYIO TeTepo-
JIOTHYHYIO ChIBOPOTKY B Ho3e 3000 ME.

st co3gaHus MCKYCCTBEHHOTO aKTHBHOTO UMMYHMTETA B ILIAHO-
BOM MOpsIKE MPUMEHSIOT ancopOHMpoBaHHbBIN CTOJNOHSAYHBIA aHATOK-
cuH B coctase BakuuH AKJIC u AJIC win ceKcraHaTOKCHHA.

13.1.4. Bo36ydumenu aHaapob6Holi uHghekyuu

AHaspobHas uHbekunss — uHbekuMoHHoe 3a6ojieBaHHE, BbI3bIBaE-
Moe aHaspobaMu, xapakTepusyiouleecsi obuleif MHTOKCUKALMEH, He-
KpO30M TKaHeil, X pacrniagoMm. O6bIyHO Mo aHa3poOHOH MHbEKLIH-
eil NIOHMMAIOT paHEBYI0 MH}EKLHI0, OMHAKO aHa3poObl MOTYT mnopa-
Xatb JiloGble OpraHbl U TKaHH.

AHaspobHast MHpeKLMsa BbI3bIBaeTca OOGNMTaTHBIMU aHaspobami,
pasgensiiomMucs Ha 2 rpynnsl: 6akTepuu, obpasymouie Cropbl
(knoctpuauu), U 6akrepuu, He obpasylouie CHop, WIM TaK Ha3bl-
BaeMble HEKJIOCTPUIHANIbHBIE aHa3poObl. PaHeBas vHQeKUMs, BbI3BAH-
Haa OGakrtepusmu popa Clostridium (C. perfringens, C. novyi,
C. ramosum u Ap.), Ha3bIBaeTCs ra3oBOi FaHIPEHOM.

Mopdonorus B KyasTHBHpoBaHMe. Bo3OynuTenn rasoBoit raHrpe-
Hbl — TMATOYKOBUIHBIE TIPaMIIOJOXUTENbHbEIEe OakTepuu (OTHEN
Firmicutes), obpa3syiouie oBajibHble CMOpPBI, B AMaMeTpe MpeBbIlla-
[ollliie MolepeYHHK BereTaTMBHOM vactu (cm. puc.13.1). B mopaxeH-
HbIX TKAHMAX KJIOCTPUIMU ra30BOH TraHTPeHbl (OPMHUPYIOT Karcyny.
Ky bTHBUPYIOTCS Ha XHUIKHMX U TUIOTHBIX MUTATENbHBIX Cpedax B aHa-
3pOGHBIX YCJIOBUSIX.

®axTophl NAaToreHHoCTH. [IpoayLHpYIOT 3K30TOKCHHBI, CHeuudH-
yeckue Ui Kaxaoro Buaa, BosgeictByioiume Ha LHC; seimensor
depMeHTH! (KOJUTareHasy, rHaaypoHuAasy, Ae3oKcMpuOoHyKiea3sy),
paspyllaolie COeIMHUTENIbHYIO TKaHb, & TakKXke [EeMOJIM3UH, pas-
PYIIAIOWIMIA 3PUTPOLIMTEHI.

Pe3ycTeHTHOCTS M 3KoJjiomMAA. BeretaTHBHBIE (hOpMBI KJIOCTPUIHIA YyB-
CTBUTENbHBI K KHUCIIOPOLY, COMHEYHOMY CBETY, BBICOKOW TeMIiepaType,
KHCIOTaM, AesuHduumpyomiuM cpeacreaM. Criopbl B NPOTHBOIONOX-
HOCTb BeretaTMBHbIM (hopMaM YCTOHYMBBI K BBICOKMM TEMIIEpaTypam,
KHCJIOTaM U APYrUM (u3MyecKUM U XMMHWYECKUM (hakTopam.

Bo3bynuTend ra3oBoil 'aHTPEHbI, SIBISSCh HOPMAJIbHBIMM OOMTa-
TeNSIMU KHMILEYHUKA XUBOTHBIX M 4YeJIoBeKa, ¢ (eKaTHMsIMU Tomnaja-
IOT B MOYBY, [[e CMOpbI AJIMTEJIbHOE BpeMsl COXpaHsIoTcsi. B HekoTto-
DBIX TOYBAX KJIOCTPMAUM MOTYT pa3MHOXAThCA.

BocnpraMyHBOCTh XKHBOTHBIX. K 3apaxkeHMio BO3OyIUTENSIMU raso-
BOM TaHTPeHbl YYBCTBHUTE/NbHBI KPOJUKH, MOPCKHE CBUHKH, MBIILH.

Onupemunoioras. [a3oBas raHrpeHa B CBSI3M C LUMPOKOM pacrpoc-
TpaHeHHOCTBIO BO3OyIuTE/SI BCTpe4yaeTcsi HOBOJIBHO 4acTo, ocobeH-
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HO NpH MAacCOBBIX PAaHEHMSAX M TpaBMax (BOWHBI, KaTtacTpodbl) U He-
CBOEBpPEMEHHOI XxHpypruyeckoii obpaboTke paH.

IlaToreHe3 M KIHHHYECKaa KaptHHa. [a3zoBasi raHrpeHa pasBHBaeT-
csl B pesy/abTare nonagaHda Bo3byauTesell B paHy, OCOOEHHO mNpu
H&IUYUMA B PaHE HEKPOTM3MPOBAHHBIX TKAHEH, CHUXEHHUU pE3UCTEH-
THOCTH opranusma. O6pasyeMble BEr€TaTUBHBIMM (OpMaMu KIOCTpH-
OV TOKCHHBI M (EPMEHTHI MPUBOASIT K MOBPEXAEHHIO 3M0POBBIX
TKaHel W TsDKesoi obuieil mHTokcMKauum opranusma. MHkybawuon-
Hblif nepyon KOpoTKMit — 1—3 mgHs, KIMHWYecKas KapTHHa pasHo-
obpasHa M CBOZMUTCS K OTEKY, ra3oobpasoBaHHIO B paHe, HarHoe-
HUIO ¢ MHTOKcHKauue. Teuenne OoJie3HU ycyrybusiiOT COMyTCTBYIO-
LiMe MHUKPOOPraHW3Mbl (CTA(HIIOKOKKHU, MpOTEeH, KHIUeYHas MHajoy-
Ka, Oakrepouabl U Ap.).

Mmmynnrer. [lepeHecennast HHGeKUMST He CO3AET UMMYHMUTETa. Be-
oyliasi pojb B 3alUMTE OT TOKCHMHA NMPUHAMIEXUT AHTHTOKCHYECKO-
MY UMMYHUTETY.

Muxpo6uonormieckan AMarHocTuka. Marepuan s MccliegoBaHMil
(KycoukH TIOpaXeHHBIX TKaHei, paHeBOE OTHEJISEMOE, KpOBb) MHUK-
POCKOMNUPYIOT; NMPOBOASIT OaKTEPHOJIOTHYECKOE HCC/IefOBaHHE B aHa-
3pOOHBIX YCAOBUSIX; UAEHTUGULMPYIOT TOKCMH ¢ nomouipio PH Ha
MBIILIAX C QHArHOCTMYECKMMH aHTHTOKCHUYECKUMH ChIBOPOTKAMH.

Jleyenne xupypruyeckoe: UCCeYeHHE BCEX OMEPTBEBILMX TKaHEN.
Iocne onepauuy Ha3HAYalOT aHTUOMOTHKM ILMPOKOrO CreKTpa Jaeii-
CTBUS, TIPOTHBOTAHTPEHO3HYIO AHTHTOKCHYECKYIO ChbIBOPOTKY.

ITpodpmnaxmuka. [IpaBuibHasi Xxupypruueckas obpaboTka paH, co-
OmogeHHe acenTHKU W aHTHUCENTHUKU TIPU OlepaLusix.

Ins akKTUBHOM WMMMYHHM3allUM TPUMEHSIOT aHATOKCHHBI TIPOTHB
rasoBoif raHrpeHbl B COCTaBe CEKCTAHATOKCHHA, NPHUBUBKU IPOBO-
IOAT MO CcHeuHaJbHBIM IMOKa3aHWsSIM (BOEHHOC/YXaIlHe, 3eMJIEKOIbI

u ap.).

13.1.4.1. Hecnopoobpasyruue aHaspobbi

Hecnopoo6pasyoouie aHaspoObl (HEKIOCTPUANHANIbHBIE) — 3TO IpaM-
oTpuuaTeJibHble (DakTepouabl, (y3ob6akTepuu, BEHJUIOHEIUIBI) U
TPAMIIONIOXHUTENbHBE (AKTHHOMULETbI, MENTOKOKKH, MENTOCTPENTO-
KOKKH), TIAJIOYKOBHUIHBIE W KOKKOBHAHBIE 6akTepuu ¢ pasHoobpas-
HBIMU GuoornyeckuMu cBoiictBaMu. COCTaB/SIIOT OBWIMPHYIO IPYIIl-
ny o6GnuraTtHelx aHaspoboB, COCTOALLYIO M3 PA3TMYHBIX TAKCOHOMH-
YECKHUX KaTeropuii.

Ky nTHBHpYIOTCA B CTpPOrHX aHaspoOHBIX YC/IoBHUSAX (OOBIMHO B aT-
mocgepe u3 cmecu N,, CO, u H,). HecriopooGpasyrowime aHaspobbl
OTJIMYAIOTCSI HONMMOPGHU3MOM, ognanam pasinyHoil cteneHbio dep-
MEHTATUBHOI aKTHBHOCTU. AHTUTEHHBIE CBOWCTBA Y OTAEJBHBIX BH-
IOB W3YYEHBbI HegocTaTodyHo. dPakTopaMu NATOreHHOCTH SIBJISIOTCS
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Karcysnl, ¢bepMEeHTBI, JIMTIONOJHCAXapH] ¥ I'PAMOTPHLIATE/IbHBIX GaK-
TEPHIA.

Bosbynutenu GwicTpo moruGaioT B a3pobHbIX ycioBusx. Ha Bos-
nefcTeue Gu3nIecKux U XUMHUYECKHUX (aKTOpOB pearupylotT TakK Xe,
KaK Y He obpasyioliue crnop 6aktepuH. YyBCTBUTEJILHOCTL K aHTHU-
61oTHKaM WHAMBUAyasbHad. ['pamoTpuLaTe/ibHble aHA3po6bl (HarpH-
Mep, HauOosiee TUMUYHBIA npenctaBuTesb Bacteroides fragilis) He-
YyBCTBHUTEJIbHBI K aMUHOIJIMKO3UIaM (FeHTaMUIIMHY, KaHAMULMHY),
YYBCTBUTEIbHBI K METPOHHA30/1y (TPUXOIOJNY), KIMHIAMHLUMHY W He-
KOTOPBIM APYr¥M aHTHOHMOTHKAM LIMPOKOTO CIEeKTpa HEHCTBHSA.

Hecnopoo6pasyiowne aHaspobbl (6aktepouabl, $y3obakTepuu,
nopdupoMoHanbl, NMPEeBOTE/IbI M Ip.) SBASAIOTCS COCTaBHON YacThio
HOpMaJibHOM MUKpodiopbl yesoBeka. OCOGEHHO OOUIIBHO HAaceseHb
UMH CIU3UCTbie 000JIOUKU POTOBOH MOJIOCTH, TOJICTOH KMUIKH W MO-
JIOBBIX OPraHOB Y XEHIIHH.

DNMIeMHONOTHA UHbEKIMIA, BbI3bIBAEMbIX HECHOpOOOPasyoWMMU
aHaspobamu, He u3yyeHa. 3abosieBaHHs Yallle BbI3LIBAIOTCA COOCTBEH-
HBIMU, DHAOTeHHBIMU GaKTepusiMU, IIaBHBIM OOpa3oM HpH CHUXe-
HHUHM PE3UCTEHTHOCTU OpraHMU3Ma XO3siMHA.

HecnopooOpasyioline aHaspo6bl BHI3BIBAIOT caMbie pa3sHOOOpa3HbIe
HOWHO-BOCHAJIMTENbHBIE MPOLIECCHI: B YEJIOCTHO-JIHMLEBON obnacTH,
JIETKUX, Me4YeHU, MOpaxXaroT MOYEIOJIOBYIO CUCTEMY, OINOPHO-IBH-
raTeJibHBII arnmnapart, BbI3LIBAIOT ANMeHAMIIMT, MEPUTOHUT, CEICUC.
OObIYHO 3TO cMellaHHble MHGbEKLHUH, BHI3bIBaEMbIE acCOLIMALIMMHU
aHas’poboB ¢ aspobami.

HMMyHHTeT He H3yveH.

T MEKpOOHONOrHYEeCKoil NTMATHOCTHRH MCITOJIb3YIOT THOM WM IO-
PaXEHHYIO TKaHb, KPOBb; MPOBOAST 6AKTEPHUOCKOMHUIO M GaKTepHo-
JIOTHYeCKoe HccheqoBaHue; LI oOHapyXXeHHUsI aHa3poOOB NMpUMEHS-
10T ra3oXuIKOCTHyIo xpomarorpaduio, MDA u ap. Obsi3atesibHa aH-
TUOHOTHKOrpaMMa.

Jleyenne yacTo XHpypruyeckoe B COYETAHHMU C aHTUOAKTepHasb-
HbIMK TIpenapaTaMH: METPOHMIA30JIOM, KIMHIAMUIIMHOM, Legano-
CMOPHUHOBLIMM aHTUGHOTHKAMM. MOFyT MPUMEHSITECS JIEBOMULETHH,
S3PUTPOMHUIIMH.

Cneuuncpuyeckas npogpuiaktika OTCYTCTBYeET.

13.1.5. Bo3bydumens cuchunuca

Cucpunuc — nHdekunoHHOe BeHepHyecKoe 3a6o0JieBaHUE, BbI3bIBA-
emoe Treponema pallidum, xapaktepusyloleecs: nopaxeHUeM KOXH,
BHYTpeHHUX OpraHoB, KOCTeil, HepBHOW cucrembl. Paznuyaior npu-
OOpeTeHHBI U BPOXIEHHLINH CHbUIHC.

Takconomusa. Bo3byautenn cudunuca — GsegHas TpenoHema
(Treponema pallidum) — otkpeiT B 1905 r. @. [llayauuHom u 3. Tod-
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¢dMaHOM; OTHOcUTCA K ceMeiicTBy Spirochaetaceae, oTaeny
Gracilicutes.

Mopdonorna 1 THHKTOpHAILHbIE CBOlcTBAa. HaspaHue «BreqHas»
TPenoHeMa MoJjlyYusia M3-3a HU3KOH criocobHocT K okpacke. Cyiwe-
CTBYIOT Apyrue naToreHHble TperoHeMsl: T. pertenue — Bo36GymuTesb
¢dpambesuu, T. carateum — Bo3bByauTesn» nuHTHI, T. bejel — Bo36Y-
ouTens Gemxess.. YKasaHHble BO3GYIUTENM M BbI3bIBAEMbIE UMHU 60-
JIE3HH Yalle BCTPEYaloTCS B PerMOHax C XapKHM M BJIAXHBIM KIH-
maroM. bienHas TpermoHema — TOHKasi GakTepusi cnvpajieBUIHOMH
dopmbl (cM. puc. 13.1), puHoi ot 4 1o 14 MKM, ¢ paBHOMEPHBIMU
MEJIKUMU 3aBUTKaMH; Hapsily CO CITUPAJIEBUAHON MOXET UMEThb JIpy-
rue ¢opMbl — B BHUAE LMUCT, rpaHyj, L-dbopm; okpaumisaercss no
PomanoBckoMy—I'MM3e B xapakTepHBIi c/1a60-po30BBIil LBET.

Ky.asTuBnposanue. bBrenHass TpenoHeMa — o6JMraTHbI aHaspob,
C TPYIOM pacTyliMi Ha creUMa]bHBIX MUTaTeNbHBIX cpegax. Kysibtu-
BUpyeMas Ha MUTATEJbHBIX CPelax TPernoHeMa — KYJbTYpalpHasl CIH-
poxeTa — OTJIMYAETCS OT MATO€HHOH MEHbLIEH BUPYJIEHTHOCTBIO,
OQHAKO MX AHTUIEHbl CXOAHBI, YTO MCIOJb3YeTCS NMPH CEpOAUArHO-
CTUKe cuduUca.

AnTHTEHHas CTpYKTypa. BienHas TpernoHeMa XxapakTepu3yeTcsl aH-
TUTEHHBIMH CBSI3IMH C JIPYTMMH TpelNnoHeMaMH, a TaKXe JIMIOoWaa-
MH TKaHe#ll XHUBOTHBIX M 4YEJOBEKAa. YCTAaHOBJIEHO HECKOJIbKO aHTHIE-
HOB y BO30YyaUTEsISl, OOMH M3 KOTOPbIX — JIMIIOMAHBIA aHTUreH —
MIEHTHYEH JIMIIOMIHOMY 3KCTPaKTy OblYbero cepaua.

Pe3uctentHocth. B okpyxatoiueit cpege 6neqHast TpermoHeMa cia-
6oycroitunsa; npu 55 °C rubHer B TedyeHHe 15 MUH, 4yBCTBHUTEJbLHA
K BBICBIX2HUIO, CBETY, COJIIM PTYTH, BUCMYTY, MBILIbSKY, TEHULII-
nuHy. Ha npegMerax moMailiHero obuxoia COXpaHsieT 3apasHTesIbHOCTD
O MOMEHTa BBICBIXaHHS, XOPOILUO COXpaHseTCs B TKAHU TpyIa.

BocnpuBMYHBOCTD XKHMBOTHBIX. DKCIIEPHMEHTAIBHO MATOJIOTHYECKH i
NPOLIECC MOXHO BBI3BATb B SIMYKE M Ha KOXE KPOJHUKOB, B KOXe Y
4eJIOBEKOOOPa3HbIX 00E3bsH.

Onugemuonorna. Ucrounuk uHdekunn — 60JipHOM YesoBeK. 3a-
paxeHue MPOUCXOOUT NMPEUMYLUECTBEHHO ITOJIOBBIM MyTEM, PEAKO —
yepe3 MpeJMeThl JoMallHero obuxofa (crakaHbl, 3y6HbiE LIETKH, Ma-
MAPOCH U Ap.), 3arpsi3HEHHbIe OTHEISIEMBIM OT GOJIBHOrO; BO3MOX-
HO 3apaXeHue 4vepe3 Nouejlyd, MOJOKO KopMsuieil Matepu (Obito-
BOit cHUIUC), HE UCKIIOUEHBI CJy4yad 3apaxeHus Ipu IepesnBa-
HHUM KPOBH OT JOHOPOB, GOJIBHBIX CHHIHCOM.

Ilarorenes n KinHuyeckas KapruHa. Bosbyautens cuumiuca npo-
HHUKAET B OPraHM3M 4Yepe3 KOXY WJIM CJIU3UCTYI0 060JI0YKY, pacnpo-
CTpaHsieTCs 10 OpraHaM M TKaHsIM, BbI3bIBasl UX nopaxeHne. MHky-
6auuoHHbIi nepuod mauTcs B cpeaHeM 3—4 den. TMocne MHKybau-
OHHOro nepuoaa cupuIuC NMPoTeKaeT LUKIUYECKU B BHIOE MEPBUY-
HOro, BTOPMYHOIO M TPETMYHOrO MepuoaoB. B MecTe BHeApPEHUS BO3-
6yauTesis (Ha MOJIOBBIX OpraHax, rybe u T.I.) MOSIBIAETCA IIEpBUY-
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HOE MOpaXeHWe — TBEpIblil LUAHKP — pPe3Ko OTrpaHW4YeHHOe YyI-
JIOTHEHHE C A3BOM HAa MoBepXHOCTH. BTopuuHbIi nepuon cudunca
ourcsl 3—4 roja, XapakTepU3yeTcsl ChIMblO, HapylleHWEM oDbLIero
COCTOSIHUSI opraHusma. TpeTUYHBIA FEpUON XapaKTepU3yeTcsl Iopa-
KEHUEM KOXH, CJIU3UCTBIX 000JI04eK, BHYTPEHHUX OpPraHOB, KOCTEH,
HEPBHOI CHCTEMbI: NMOSBAAIOTCS 0Opa3oBaHUsI, CKJIOHHBIE K pacra-
1oy, U3DbA3BJIEHUIO.

Wmmynnrer. BpoXaeHHOro UMMYHUTETA K CHWINCY HE CYLLECTBY-
er. Ilpu cuduance pasuBaeTcs HECTEPWIbHBIA MMMYHHTET, MOCIE
W3JIe4eHUs UMMYHUTET HE COXpAaHSAETCH, TIO3TOMY BO3MOXHbBI MOBTOP-
HblE 3a00€BaHUs.

MuxkpoOuonornyeckas amarHocruka. Jlis obHapyXeHuUs GreqHOM
TPEMOHEMbI B OTHENSIEMOM TBEPHOTO IIAHKPA MPUMEHSIOT MHKPOCKO-
MUI0 B TeMHOM rtosie. K KoHlly MepBUYHOrO U BO BTOPUYHOM [EPHO-
I€ CTaHOBSATCH MOJOXUTENBHBIMU CEprojiornyeckue peakuuu Baccep-
MaHa, ocamoyHble peakuuu KaHa, nuToxonesas W Ipyrue mnpoGei,
BbIABJIAIOLME aHTUTeNa K bnenHoi tpermoHeMe. Ilpu MaccoBbix obciie-
NOBaHUSIX MPUMEHSIIOT OTOOPOYHYIO peakUHIo, MW MUKpPOPEAKLMIO Ha
CTEKJIE, C KarJieil KPOBU WIH CBIBOPOTKH W CELUAIbHBIM aHTHIE-
HoM. B uccienoBatebeckux 1abopaTopusaX UCMONB3YIOT TAKXKE PEaKLUIo
UMMOOMIM3ALMK TPETIOHEM W Jpyryde COBpPEMEHHbIE METO/IBI.

Jleyenne. Haubonee 3¢pdeKkTHBHBIMH AHTHMUKPOOHBIMU CPEACTBAMU
SIBJISIIOTCSt aHTUOUOTUKU NMEHUUWUIHHOBOTO psana. [IpvMeHsIoT Tak-
e Mpenaparbl BUCMYTa, iola W Hp.

ITpodmaakruka. Crieupgpuyeckass npodunakTuka orcyrcrbyer. He-
crietrduyeckass MpoHUIakTUKa 3aKIJIIOYAETCSI B COOIONCHUM MPaBuU
TUTMEHBl, 8 TAKXE B TMPOBENCHUM KOMILIEKCA CAHWUTAPHO-TUIMEHMU-
YECKUX MepONpUSATUIl 0bIlIECTBEHHOTO XapakTepa: y4yeT GOJTbHBIX CH-~
duivcoM, rocrnuranusauuvsi Bcex OONBHBIX 3apa3sHbIMU (opMaMu,
npuBjieyeHue K oOC/NEeNOBaHMIO BCEX WIEHOB ceMbU 3aboJieBllero,
CHCTEMATHYECKOE OOCNEOBAHWE TPYIM PUCKA, BOCIMTAHUE Haceje-
HUSl U T. L.

13.1.6. Bo36ydumens 20Hopeu

ToHopess — HMHQEKUUOHHOE BeHepuyecKoe 3abosieBaHWe, BhI3bIBae-
Mmoe Neisseria gonorrhoeae, xapakrepusylolieecss THOWHBIM BocraJie-
HUEM CIIU3UCTBIX 00OJIOYEK OPraHOB MOYENOJIOBOH CHUCTEMBI.

Bo3byaurtene roHopen -— rOHOKOKK, OTKphIThINt A. Heliccepom B
1879 r., otHocutcsa K cemeitctBy Neisseriaceae, otaeny Gracilicutes;
BbI3bIBAET TAKXKE OCTPOE TFHOMHOE BOCMAJIEHUE CIIU3UCTOI OBOMOYKH
rmasa — OjeHHOpeIo.

Mopdonorus 1 KyJabTHpuposanue. I'OHOKOKK — IPaMOTpHLATENb-
HbI IUIIOKOKK 6060BHIHOM (opMbl (CM. puc. 13.1), HermoaBUXeH,
CIIop HE UMEET, KarcyJjiel He obpasyer. B rHoifHOM oTHeNsieMOM TH-
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[TUYHO PACIONOKEHUE TOHOKOKKOB BHYTPH JIEHKOLIUTOB (HE3aBEpILEH-
Hbli (haroLuTos).

TI'oHoKOKK — a3p00, BHIpALUWBAETCS HA ITUTATENbHBIX Cpejax, co-
HIEPXAIIUX ChIBOPOTKY, KPOBb WIM aCLIUTHYECKYIO XHUAKOCTh. Onru-
MaJIbHbIE YCIOBHS IS KyJbTUBUpOBaHUs — TeMmnepatypa 37 °C u
MOBBIILEHHAs KOHLEHTpaLuUsl yriaeKucaoro raza. FoHOKOKK ofmanaer
cnaboil caxapoJlUTUYECKOM aKTUBHOCTBIO.

AHTHreHHast CTPYKTYpa B (aKTOpPbl NMATOrEHHOCTH. AHTUrEHHas
CTpyKTypa u3ydyeHa Mayio. PakTopoM NMaTOreHHOCTH SIBISAETCS TOKCH-
yeckasi CyOCTAHUMSI KJIETOYHOM CTEHKU — JIMITONOJTUCAXapHl.

Pe3ucrentHocTb. TOHOKOKK OTJIMYAETCSI BBICOKOW YYBCTBUTEJIBHO-
CTbIO K BbICYLIUMBAHWIO, IE3WH(PHLMPYIOLIUM CpeaCcTBaM, TeMIlepa-
Type (npu 56 °C norubaer yepe3 5 MUH); YYBCTBUTEICH K OEH3MWII-
MEHUUWIJINHY, 3PUTPOMULMHY, TETPALUUKIUHY, KOKCHLUKIHHY,
LedanocrnopuHaM, GUCeNnTONy.

Dmuaemuonorus. [OHOKOKK SIBJIsIeTCsl aBCOMOTHBIM MApasuToOM Ye-
JjoBeka. Hu oaMH BUA XHUBOTHBIX B €CTECTBEHHBIX M 3KCIEpHMEH-
TaNbHBIX YCJOBUSIX HE BOCIPUHUMYHUB K TFOHOKOKKY. EIWHCTBEHHBIM
UCTOYHUKOM UH(EKUUU siBjisieTcs: 6oybHON yenmoBeK. OCHOBHOM MyTh
nepenayyd Bo3OyquTeNsT — MOJIOBOM, NMpH ONeHHOpee 3apaXeHHUE Mpo-
UCXOMUT yepe3 MH(PUUUPOBAHHBIE POJOBBIE NMYTH MAaTepu. Boamox-
HO, XOTS W pelKo, ObITOBOE 3apaXeHHe uyepe3 WHEOUUHUPOBAaHHBIE
NMpeaMeThl JoMaliHero obuxona — obliHe ¢ OOJbHBIM IOCTEND,
6enbe, Mouasnky, TOJIOTEHLE U JOp.

ITarorenes n KiMHHYeCKas KapTuHA. [OHOKOKKM, NoMajnasi B opra-
HU3M, IPUKPEIUIAIOTCS K B3MUTEIWI0 MOYEBBIX NyTEH W CIU3UCTBIX
060JI04eK MOJIOBBIX NMyTei W MPOHHUKAIOT BHYTPh KJIE€TOK. PasMHoXa-
IOTCS Ha CJU3UCTBIX 000JI0YKaX, 0CBOOOXIAIOT Mocie rubenu 3HIo-
TOKCHWH, BBI3BIBAIOT BOCHMAJIMTENbHBII NpollecCc ¢ OOWIbHOW MuUIpa-
uMeil 1edKouuToB. T'OHOKOKKU (ParoUUTHPYIOTCS JEHKOUUTAMU, UH-
TEHCUBHO Pa3MHOXAIOTCSl B HUX U HE MepeBapuBalOTCS.

3aboneBaHue Nocie UHKybauHOHHOro nepuoja (2—4 gHsA) mnpo-
ABRNSETCS UCTEYEHUEM THOSI M3 MOYEHCIYCKATEJIbHOTO KaHajia, co-
MPOBOXAAEMbIM OOJISIMU TIPU MOYEUCITYCKAHUH.

HWmmynurer. [lepeHeceHHoe 3a0osieBaHHE HE OCTaBiIsieT Mocje cebst
UMMYHUTETA, MPEAOXPAHSIOUIEr0 OT IOBTOPHOIO 3apaXKeHUS.

Mpugpoouosornyeckas aMarHocTHKa. OCHOBHOM METOJ JMArHOCTH-
KM — OaKTepUOCKONUA MpernapaToB THOMHOTroO OTACIAEMOro, OKpa-
UwIeHHBIX Mo I'paMy U METWJICHOBBIM CUHUM. IIpu oTCYTCTBHM pE3yib-
TaToB GAKTEPHOCKOINUU WCHONb3YIOT OAKTEPUOTOrMYECKUNA METOL.

Jleyenue — npUMeHEHHE aHTUOWOTUKOB U XUMHolpenapaTtos. [pu
XPOHUYECKOH TOHOpEE BBOAST YOHUTYIO TOHOKOKKOBYIO BaKLMHY C
UETbI0 UMMYHOTEPAIUH.

IIpodunaktuka. Crneuuduyeckas npoduiaktuka otcyreryer. Oc-
HOBHBIM NpoQWIAKTUYECKUM CPEICTBOM SIBJISIETCS Mpe3epBaTHB, Mpe-
NOXpAaHSIIOUIMA OT 3apaXeHUs] KaK MYXYMHY, TaK W XEHLIUHY.
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Bopr6a ¢ roHopeeit 3aKJI0YaeTcs B BBISIBICHUW W JIEYEHUU JIMII,
SIBJISIIOLUMXCH UCTOYHUKOM MHEKUMH. 3aKOHOM MpelyCMaTpUBaeTCsI
HaKa3aHWe 3a YKJIOHEHWE OT JIEYEHUS W 3aBEIOMOE 3apaxeHue Opy-
THX JIWLL.

13.1.7. YcnoeHo-namozeHHble MUKPOOP2aHU3Mbl —
8036ydumenu 2HOliHO-e0cnanumenbHbIx 60ne3nell

I'paHuLIa MEXIY NATOTEHHBIMU W HEMATOT€HHBIMHU MWKpPOOpraHW3Ma-
MU YeTKo He o6o3HauyeHa. IIOMUMO MUKpPOOPraHU3MOB, KOTOpPbIE
NMpaKTUYECKHU BCEraa NMpuU MUHUMAIbHBIX WHPHIMPYIOIIUX J03aX Bbl-
3bIBAIOT Y Y€TOBEKa WH(PEKUHOHHOE 3a00JIeBaHHE, U MHKPOOPraHM3-
MOB, KOTOpbie AaX€ MpU OOJbIIMX WHOUIMPYIOUIMX H03aX HE BbI-
3bIBAIOT OONE3HU YENIOBEKa, CYLUECTBYET MHOXECTBO MUKPOOPTaHMU3-
MOB, 3aHHMAaOLLKUX MPOMEXYTOUHoe nosioxeHue. Mx Hepeako Bbice-
BAIOT INpU 0OCIECIOBAHUU COBEPIIEHHO 3J0pPOBOIrO YEJNIOBEKa, HE
NPEABSIBISIONIET0 HUKAKKUX XAN00, U 3TH XX€ MUKPOOPraHU3MbI MOTYT
BbI3bIBATb TSLXKENCHIIECEe 32007€BaAHUE YETTOBEKA HEPEIKO CO CMEPTEIhb-
HbIM MCXOIOM. Takue MUKPOOPraHM3MbI HAa3bIBAIOT YCJIOBHO-NATOTEH-
HBIMU, WIM MHKpoOAMM-OMMOPTYHUCTAMU (OT aHIL. to take op-
portunity — BOCITOJIb30BaTbCsl OJIAronpHsITHOM BO3MOXHOCTbIO). CaM
TEPMUH <«YCJIOBHO-ITATOMEHHBIE MUKPOOPTaHU3Mbl» HOCUT BECbMa
yCIOBHBIA XapakTtep. Hampumep, o6bluHast KWILe4YHass Najoyka, SB-
JISTIOLLIASICS] CIYTHUKOM YEJOBEKA OT POXACHMUA IO CMEpPTH, KOraa-
TO CYMTABLUASICSI HEMATOTEHHBIM MUKPOOPraHU3MOM, MOMNAaB B YyXYIO
DKOJOTMYECKYIO HUIIY, Ha (OHe CHUXEHHUSI PE3UCTEHTHOCTU Opra-
HU3Ma MOXET BbI3bIBATb T'HOWHBIE OTWUTbI, THEBMOHUM, NEPUTOHU-
Thl, abcliecchl MSITKUX TKaHel M Jaxe cerncuc (HEpeaKo co CMep-
TEJIbHBIM HCXOIOM).

MHOIrMMU yYE€HBIMU Jeaiuch MOIBITKU MPOBECTH YETKUE TpaHU
MEXY MAaTOTeHHBIMH, YCIIOBHO-MATOI€HHBIMH, WIU MUKpobaMu-on-
MOPTYHUCTAMU, U HEMATOT€HHBIMH MHWKPOOpPraHW3MaMM, HO 3THU
rPaHM HACTOJBKO Pa3MbIThl M HACTOJIBKO BAXHYIO poOlb UIPAET CO-
CTOSIHWE MAKpOOpraHW3Ma B BO3HUKHOBEHWM WH(EKLUHHA, YTO Ha
YPOBHE COBPEMEHHBIX 3HAHWN 3TO BPSJ JU BO3MOXHO.

B HacTodliee BpeMss B MUpOBOH JIUTEpaType MOSIBUICH TEPMHH
«KJIUHUYECKass MUKpOOUONOrusi», MOJ KOTOPbIM MOAPa3yMEBaiOT TOT
pasfesn MUKpoOUOJIOrMU, KOTOpbI H3y4yaeT MH(MEKLUMOHHBIE MpoLec-
Cbl, BbI3BAHHBIE YCJIOBHO-ITATOT€HHBIMU MUKPOOPraHM3MaMu B He-
UHDEKLMOHHbIX cTalMOoHapaXx. Bo3OymuTenssMU TakuxX FHOWHO-BOCIA-
JIUTEIbHBIX 3a00/1€BaHUI YesoBeKa MOTYT ObITh MPEICTABUTENU HOP-
MaJibHOH MUKpOMIOpPbl YeJIOBEUECKOTo Tejia U MHUKPOOPraHM3MBI,
obuTalolMe B OKpyXamollei cpelne, obnamaiouiye ciaboit nmatoreH-
HOCThIO IJISl YeJIOBEKA: Bce CTaMIOKOKKH, MHOTHE CTPENTOKOKKH,
HEKOTOpHIE HEHccepUU, 3LICPUXUU, KJIeOCHeNbl, NMPOTEH, 3HTE-
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pobakTepbl, LUUTOOGAKTEepbl, NMCEBAOMOHANbI, OaKTepoUIbl, 'pUOH H
op. DtU cnabonaToreHHble MHKpOOPraHU3MBl MOTYT BBI3BATh THOM-
HO-BOCMAJIUTENbHbIE 3a00JIEBAHUS B TEX CJYYasiX, KOIJa UX KOHLIEH-
Tpauusi OYEHb BEJIWKA, a €CTeCTBEHHAasl CONPOTUBISIEMOCTh MaKpoO-
opraHu3Ma pe3ko cHuxeHa. JIlomu co CHUXEHHOU pe3UCTEHTHOCThIO
Ha3bIBAIOTCS UMMYHOKOMIPOMHMCCHBIMU X035iEBaMH (OT aHIVl. immune
compromised host). 910 cocrosiHUEe MoOXeT ObITh BBI3BAHO UIMTEJb-
HBIM 3a200/1€eBaHUEM (XPOHUYECKME MHEBMOHMS, MUeNOHeDPUT U IIp.),
OOILUMPHBIM XUPYPrUYECKUM BMELLATENLCTBOM, OHKOJIOTHMYECKUMM
00/1€3HAMU, BPOXICHHBIMU UMMYyHonedbULIUTAMU U T. 1. Bo MHorux
clyqasx onmnopTyHUCTUYECKHE UHMEKIIMU MOXHO CUMTATh «SITPOTEH-
HbIMU Gone3HssmMu» (Dosie3HH, BbI3BAaHHbIE BpauoM), MOCKOJIBKY He-
NpaBUIbHbIE NEMCTBUS Bpauya MOTYT CHpoBoLMpoBath Gojie3Hb. He-
000CHOBaHHOE Ha3HaYeHHWE FOPMOHABHBIX MPenaparoB, aHTUOWUOTHU-
KOB MOXET BbI3bIBATb UMMYHOLEMPECCUBHOE COCTOSIHUE, HE TOBOpS
O TeX Cyyasix, KOrZa Bpay BBIHYXJEH YrHETaTh WMMYHOTEHE3 st
NpeIoTBPaLIEHUs] OTTOPXEHUS TpaHCIUIaHTaTa (Hanpumep, nepecai-
Ka TMOYKHU) WU B JOPYrUX CJydasix.

Boablioe KOMUYECTBO UMMYHOKOMITPOMUCCHBIX XO3SI€B HAXOOUT-
Cft B PasjIMYHBIX CTallMOHApax (XUpPYpruvyecKUe OTHENIEHUs], OXOro-
Bble LIEHTPbI, OTHEJEHUS peaHWMAllMd W WHTEHCUBHOW Tepamnuu,
OTHeieHUS] HEeIOHOLWIEHHBbIX neteit u T.m.). [loaToMy onnmopTyHUCTHU-
yeckue MHGEKIUU OOBIYHO HOCAT XapakKTep rocnuTanbHbIX WMHpeK-
uuit. O6bIYHO YpOBEHD 3a60JIEBAEMOCTU TOCITUTAJIBHBIMU WHGEKIHS -
Mu Koneosercst ot 5 mo 500 Ha 10 000 rocnuranusupoBaHHbIX. [lo-
3TOMY OINMNOPTYHUCTUYECKUE WHMEKIUU MpelCcTaBisiioT coboil cepb-
€3Hyl0 NpobjeMy COBpeMEHHON KIMHUYECKOW MEIUIMHBl BO BCEM
MHUpe.

PacnipocTpaHeHUIO TOCMUTANBHBIX UHGEKIMIA HEMaIO CrocobCTBy-
10T aHTHCAHUTApHbIE YCIOBUSI NMpeObIBaHUS OONbHBIX B CTallMOHA-
pax, MOTrpeiiHOCTH MEIVUUMHCKUX PaOOTHUKOB B acENTHUKE U aHTH-
centuke. YacTo MeIULIMHCKUNA WHCTPYMEHTapuid W annaparypa He
MOABEPraloTCsl MOCTATOYHOM NE3MH(EKLMU U CTEPUIU3ALIMU, UHOTAA
YCIOBHO-NATOr¢HHbIE GaKTEpUU MOXHO OOHapyXKUTh HaXe Ha me-
PEBSA30YHOM M LIOBHOM MaTepHaie, B TOTOBBIX JIEKAPCTBEHHBIX
dopmax.

B HEXOTOpHIX CIIy4asiX YCJAOBHO-TIATOT€HHbIE MUKPOOPTaHU3MBI KOH-
TAMUHUpPYIOT (3acesisiior) GONBHUYHYIO amnnapatypy, CHyXallylo s
obciefoBaHUST U JiIeYeHUS] OOJNIBHBIX, WIW anTeyHble NMpubophl, UC-
noJib3yeMbie [UIST NPUTOTOBIEHUS JeKapcTBeHHBIX dopm. Hampumep,
KOHTaMMWHALIUSl TCEeBIOMOHANAMU IUCTUIUISITOpA MPUBOIUT K TOMY,
4YTO OUCTWLIMPOBAHHAS BOAQ, KOTOPYIO WCMOJBL3YIOT A MPUTOTOB-
JIEHUS MHOTUX JIEKAPCTBEHHBIX CPEACTB JUISI OONBHBIX, COLEPXHT
P. aeruginosa ¥ BMecTe C JIEKApPCTBEHHBIM CPEJICTBOM IONANAaeT B Opra-
HU3M OOJIbHOTO.
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JliarHocTika ommopTYHUCTUYECKUX WHEKIUMI CBSI3aHA C MHO-
TMMU TPYAHOCTSIMU M3-32 MHOToOOpa3usl JIOKATU3ALMKU BOCHAIUTEb-
HBbIX TPOLIECCOB W, CIeA0BATeNbHO, CUMITTOMATUKU 3abosieBaHuii. Kpo-
Me TOrO, ODOHApPYXEHWE B FHOE WIM MOKpOTe CTa(hUJIOKOKKA He SB-
JisfeTCs 1OKa3aTeJbCTBOM TOro, YTo cTapuIOKOKK BhI3BaJl 3To 3abo-
JieBaHUe, Tak KakK cTapuiIioKoKK (Kak ¥ GOJbLUMHCTBO OPYIUX yc-
JIOBHO-ITATOT€HHbIX MUKPOOPraHU3MOB) SIBJSIETCH IpPeENCTaBUTEIEM
HOpMaJibHOI MUKpodiopsl YesnoBeyeckoro Teha. g mokasaresibcTsa
3THOJIOTUYECKON 3HAYMMOCTU BbLIEJIEHHBIX MHKPOOPTraHW3MOB-OIIMOpP-
TYHUCTOB HEOOXOMMMBI KOJUYECTBEHHBIE WCCIEIOBAHUS, NOKA3bIBa-
I0LME BBICOKYI0 KOHUEHTPALUIO JAHHOTO MUKPOOpraHu3Ma B HcClie-
nyemMoM cybctpate. JpyruM noKas3aTeNbCTBOM 3THOJIOFMYECKOW 3HA-
YHUMOCTH BBIAEJECHHON KYJbTYPbl MOXET CHYXHThb ITOJIOXUTENbHAs
CEPOKOHBEPCUS: HapaCTaHWE TUTPOB AHTUTEN K JAHHOMY MHKPOOD-
TraHW3My IIPU HabMogeHUU 32 OOJNBbHBIM B TeueHUe 2—3 Hen. OmHo-
KpaTHOE HCCACNOBAaHUE TUTPA AHTUTES HE MOXET CIYXWTh JOKa3a-
TEJLCTBOM 3THOJIOTHYECKOW 3HAYUMOCTH, TaK KaK JUArHOCTHYECKUE
THUTPB! HEU3BECTHBI M3-3a UX BapuabesbHOCTH y pa3HbIX Jioneid. OObIy-
HO TUTPBI AHTUTEN K TMPEACTaBUTENSIM HOPMabHOW MUKPOGIOpHI
YeJIOBEKA OYEHb HM3KWUE M HE C/IYXAT LEJIAM OUAarHOCTUKM.

BobUIMHCTBO KIHHUYECKUX MUKPOOMOJIOTMYECKUX NabopaTopHid
1 J1abopaTopuil CAHUTAPHO-3MUIEMUOJIOTMYECKUX CTAHLUUI MajIo Mc-
MOJIb3YIOT TEXHUKY aHAa3pOoOHBIX MOCEBOB, MO3TOMY pelKo obHapy-
XHBAIOT B MCCAEAYEMOM MaTepuasie oOJUraTHbIX aHa3pOOHBIX BO3-
OyauTeseil rHOMHO-BOCHAIUTENbHBIX 3a0oieBaHUA. OgQHU U3 Haubo-
Jiee pacnpoCcTpaHeHHbIX HOPMAaJIbHbIX OOMTaTe/lield KHUILEYHUKA Ye-
noseka Gaktepuu pona Bacteroides Hepellko B COYETaHUMU C IPYIU-
MU MUKPOGAMU-OMIMOPTYHUCTAMU BBI3BIBAIOT JIOKAJIBHBIE a6CLECCH
OploUIHOM MMOJIOCTH, MOJOCTU MAajaoro Ta3a, 4YeJIOCTHO-JIUIIEBOMH
obnactTu u Ap.

YcnoBHo-naToreHHple 6aKTePUH MOTYT ObITh OOHAPYXEHBI HE TOJIb-
KO B MaTOJIOTMYECKOM Marepualie, B3ITOM OT OOJBHONO, HO U B CMbI-
BaxX C IPEAMETOB OKPYXAIOLIEH CpPEABL: XaJlaToB, PyK MepcoHasia 60iib-
HUUB! WM anTeKu, UWHCTPYMEHTOB, MOCyabl, JabopaTopHoil ammna-
paTtyphbl, NEPeBA30YHOTO M LUIOBHOTO MaTepyaia, rOTOBBIX JIEKApCTBEH-
HBIX opM. CMBIBb! TIPOU3BOIAT CTEPUIBHBIM TAMIIOHOM, CMOYEHHBIM
CTEpUJIBHBIM HU30TOHUYECKUM pACTBOPOM XJIOPUAA HaTpus, C Moc-
JIEAYIOLMM TIOCEBOM Ha Cpelibl HAKOIUTEHUS, HuddepeHIHATbHO-IU-
arHOCTUYECKUE U 3IEKTUBHBIE cpellbl. BbIIeIeHHbIE YUCTBIE KYJbTY-
pbl uaeHTUGUUUPYIOT Mo Buaa. Ilo TpeGoBaHMIO Jieyalux Bpayeii-
SMUAEMHONIOTOB J1ab0PaTOPHUs MPOBOAUT JOMOIHUTENbHbIE UCCIENO-
BaHUS MO OMNpPEJNCTACHUIO YYBCTBUTEJNBHOCTU BblACJEHHBIX OaKTepuii
K aHTUbHoTHKaM (aHTUOUMOTHKOrpamMma) win ¢araMm, GaKTepHOLU-
HaM W ApPYrUM MapkepaM Uil pacliudpoBKU SIMUIEMHOJOTHYECKOH
CUTyaUMU B CTaLMOHApE.
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13.1.7.1. Kokku

B 3Ty rpynny BXoOAT NaTOreHHbIE M YCIOBHO-IIATOr€HHbIE [UIS Ye-
JloBeka Kpyrible ¢opMbl 6akrepuil. Cpend HHMX €CTh CTpOrde aHas-
pobbl (MEeNTOKOKKH, MENTOCTPeNTOKOKKU, BEHIOHENIbI), (paKyJbTa-
TUBHbIE aHa3poObl U adpodbl (cTapHIOKOKKH, CTPENTOKOKKH, Hejic-
cepuu). Bce oHM MOTYT BBI3BIBAaTh Y YEJIOBEKA FHOMHO-BOCIAIUTENb-
Hble 3a0oJIeBaHUsl, PalIUYAIOLIMEcs IO JIOKANU3ALMU U TSKECTH.

Cradunokokku. Otaen Firmicutes, cemeiictBo Micrococcaceae, pox
Staphylococcus. B pox Staphylococcus mo xnaccugpukauuu baiipa—
IMapkep Bxomar 3 Buma: S. aureus, S. epidermidis u S. saprophyticus.
IMpeanoxeHHble HeJaBHO Apyrue KiaaccU(pUKALMM BKIIOYAIOT GOJb-
1iee KOJIWYECTBO BHUIOB CTAUIOKOKKOB, HO OHM WCIIOJNB3YIOTCS MOKa
TOJILKO B HAYYHBIX UCCIEIOBAHUSX.

Bce BUIbI CTaUIOKOKKOB MpeICTaBISIOT cOBOM OKpYIJILIE KIIET-
ku auaMetrpoM 0,5—1 mMkM. B Ma3ke pacronaraiorcsi 0ObIYHO HeCcHM-
METPUYHBIMU [pO3ObSAMU («TPO3AbS BUHOIPaga»), HO BCTpeyaloTcsl
OIUHOYHBIE KJIETKH, Napbl KIeToK. I'pammonoxurensHbel. Criop He 06-
PasyioT, XIYTUKOB HEe UMEIOT. ¥ HEKOTOPhIX LITAMMOB MOXHO OOHa-
PYXUTb Karcyny. Moryr obpasopsiBaTh L-¢opMbl. KieTounas crenka
CONEPXUT GOJIbLIOE KONUYECTBO MENMTUIOINIMKAHA, CBA3AHHBIX C HUM
TeX0eBbIX KMCIIOT, MPOTeUH A.

CradwioKoKKu xopollio pactyt Ha npocthix cpenax (pH 7,0—7,5);
takynpTaTUBHBIE aHa3pobrl. Ha muoTHBIX cpemax oOpasyloT riagkue
KpYIJIbIe BBIMYKJIbIE KOJOHUU C Pa3iUYHbIM ITUrMeHToM. [TurMeHT He
MMeeT TaKCOHOMUYECKOTro 3HayeHWs.. MoryT pacTu Ha arape ¢ Bhl-
cokuM comepxanueM (8—10 %) NaCl. IIpoxyuupyiOT caxapoJuTH-
yeckue U mpoTeonuTHyeckne depMeHTsl. CTapUIOKOKKU BbipabaTsi-
BalOT [eMOJIU3WHBI, GUOpUHOMU3UH, (ocdarady, p-rakTamasy, 6ak-
TEPUOLIMHUHBI, 3HTEPOTOKCUHBI, Koarynasy, JHK-asy, nelikounau-
HBI, JICLIMTOBUTEJLIA3Y U Op.

CrapuIOKOKKY OYEHBb IMIACTUYHBI: ObICTPO BhIpaGaTLIBAIOT YCTOM-
YUBOCTb K aHTUDAKTepUaNbHBIM npernaparaM. CylUecTBEHHYIO posb B
3TOM WUTpaloT I[UIa3MUIbI, Mepefaloulecs ¢ MOMOLUBIO TpaHCAYLU-
pyroumx ¢aroB oT oqHON KIETKH K Apyroi. R-njaasMunbl aetepMu-
HUPYIOT YCTOHYMBOCTL K OJHOMY WJIH HECKOJNBKUM aHTUOMOTHKAM,
B TOM YMCJI€ M 33 CYET SKCTPALe/UTIONSIPHON NMpOIdyKLUUU p-JlaKTa-
Ma3sl — epMeHTa, paspylialouiero NMeHULWUIMH, pa3pbiBaIOLIEro
ero p-JaKTaMHOE KOJBLIO.

AHTHreHHas CTPYKTypa cTapUIOKOKKOB CJIOXHAs W BapuabesbHasl.
UsBecTHo okosio 30 aHTUIreHOB, NpeACTaBIAIOLIMX coboil Gesnku,
noJiicaxapuibl, TeilxoeBble KUCIOTHI. [lpoTeuH A obiagaeT cBoHCTBOM
pOYHO CBsI3bIBaThes ¢ Fe-parmentom moboii Monekynsl IgG. Ilpu
atoM Fab-¢parMeHT Mosekysibl UMMYHOrI06YIMHA OCTaeTcsi cBo6GOI-
HBIM U MOXET COeIUHSIThCA €O creliupuyecKuM aHTUreHoM. B cBs3u
C 3TUM CBOMCTBOM IIPOTeMH A HaHie] NMpUMEHeHUWEe B JUarHOCTH-
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4YeCKUX MeTonax (KoarrmTioTHHALKSA). BoJBLUIMHCTBO BHEKJIETOYHBIX Be-
LECTB, MTPOAYUUPYEMBIX CTAPUIOKOKKAMU, TaKXe oblamaeT aHTUreH -
HOW aKTHBHOCTBIO.

YyscTBUTENBHOCTE K GakTepyodaram (¢parotun) sABISETCA CTa-
OWILHOM reHeTUuecKoi XapakTepUCTHKOM, Ga3upyloleiicss Ha mosep-
XHOCTHBIX peuernrtopax. MHorue wraMMbl cTaQHIOKOKKOB SIBISIIOTCS
JIU30TeHHBIMU. M3 o-TOKCHHA (3K30TOKCHH) MOXHO IMPUTOTOBUTH
AHATOKCHH.

ITpy MUKpOGHONOrMYecKoi THATHOCTHKE OTHECEHME KYJBTYphl K
poly CTachUIOKOKKOB OCHOBBIBAGTCSI HA TUIMHUYHON MOpQONOrUH U
OKpAacke KJIETOK, WX B3aMMHOM pAacIloJOXEHMHM ¥ aHa’pobHoit dep-
MeHTaUuy [moko3bl. [ BMAOBOM HMOeHTH(HKAUMM HCIOIb3YIOT B
OCHOBHOM 3—4 TecTa: MPOAYKLUUIO TUIa3MOKOAaryJiashbl, JeLUHUTOBUTE-
J1a3bl, aHa3poOHYIO pepMEHTALNIO MAHHUTA U [IIOKO3bl. B cOMHUTEND-
HBIX cIy4asix nmpoBomsT TecThl Ha Hanuyue JJHK-a3bl, a-ToKCHHA.

Bo3bynuteneM craduiokokkoBeiX HHOMEeKUMi Yame OblBaeT
S. aureus, Heckosbko pexe — S. epidermidis, oyeHp penko —
S. saprophyticus. CTadWIOKOKKU SIBISIOTCA IpPEICTABUTEIAMU HOP-
MaJIbHOI MUKpPOQIIOpEl YeT0BEYECKOro Tera, Mo3ToMy MHUKpoOHoso-
ruyeckass JUarHocTMKa cTauIoOKOKKOBBIX MH(MpEeKLUHA He MOXET or-
PAHUYUTBHCSL BbIIEICHUEM M WACHTU(UKALMeH Bo3OymuTeseil; Heob-
XOJIVMBl KOJUYECTBEHHbIE METONBI HCCICNOBAHUSA, T. €. ONpeleeHue
yyciaa MUKPOOPraHW3MoB B Ipobe.

JledueHue cra(pUIOKOKKOBBIX UH(EKLHIH OOBIYHO IMPOBOMST aHTH-
6uorukamMu U cynbpaHWIaMUAHBIMU NpenapataMy. B rocienHue rosl
OT GOJMBHBIX YacTO BBIISTAIOT CTaQUIOKOKKH, pe3UCTEHTHBIE K 6OJIb-
IIMHCTBY XMMHUOTEpaneBTUYECKUX MpernapaToB. B Takux ciayyasix mis
JIEUCHUS UCIOJIb3YIOT AHTUTOKCHYECKYIO IMPOTHBOCTA(HUIOKOKKOBYIO
IUTa3My WM HMMYHOIJIOOYJIUH, IOJYyYeHHbIE U3 KPOBU JOHOPOB, UM-
MYHU3UPOBAHHBIX CTAMQUIOKOKKOBBIM aHAaTOKCHHOM. LISl akTUBHOM
UMMYHM3AUMU (TUTAHOBBIX XUPYPrHYECKHX OOJBHBIX, OepeMeHHbIX
KEHIIUH) MOXeT ObITh MCIO/Ib30BAH aICOPOHpPOBAHHBIN CTA(PUIOKOK-
KOBBbIA aHAaTOKCHH.

Crpenrokokkn. Otnen Firmicutes, cemeiicto Streptococcaceae, pon
Streptococcus. B pon Streptococcus Bxomat Gosee 20 BUIOB, cpenu
KOTOPBIX €CTb IMpPEICTaBUTEIH HOPMAIbHOW MUKpodIophl Yesiopeyec-
KOro TeJa W Bo30YIUTeTH TAXeIbIX HHOEKLUHOHHBIX SMUIEMHUYECKUX
3aboeBaHUIl YesoBeKa.

CTpenTokoKKM — Menkue (MeHblIe 1 MKM) LUApOBUIHbBIE KieT-
K{, pacrnojiaraioluecs UenoykaMyu Wid NMoInapHo, paMIIoIoXUTe Ib-
HbI, criop He o0pa3yioT, HenmoABUXHBI. BoJbLUIMHCTBO IWTAMMOB
CTPENTOKOKKOB 0Opa3yloT Karcyry, COCTOSILYI0O M3 THATypOHOBO
kuciotel. KinetoyHast crenka comepxur 6enku (M-, T- u R-anture-
HbI), yraeBoisl (rpynnocneuugpuyeckue) U nentuaorinkansl. Jlerko
nepexomsit B L-¢opMel.

PactyT Ha cpenax, oboraleHHbIX YriIeBogaMu, KPOBbIO, CbIBOPOT-
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KoM, acuuThdeckoit xuaxkocteio. Ha mioTHeIx cpegax of6eiyHO dhop-
MUpPYIOT MeJIKUe cepble KoloHMM. Ha XuIKux cpemax IUis CTpenTo-
KOKKOB XapakTepeH MpUAOHHBIA pocT. CTpenToKoKKU — ¢aKyipTa-
THUBHBbIE aHa’poObl. Ha KpoBSIHOM arape BbI3BIBAIOT o-FeMOJIM3 (3e-
JIEHsIIKA) U B-remonu3 (nonHeiit). Ilorubaror fpu nacrepusaLuu
npu 56 °C B Teyenue 30 MuH.

TeHeTuyeckuii o6MeH BO3MOXEH 3a cyeT TpaHchOpMAaLMK M TpaHC-
OYKLIMM, HO HE KOHBIOTALIWU. YCTONYUBOCTD K aHTMOMOTHKAM Bhipa-
6aTbiBaeTCs MeIJIEHHO.

Ha ocHoBe mnonucaxapuaHoro aHTvureHa — <«cy6eranuust C» (mmo
JIsHchUNbI) — CTPENTOKOKKM AefsTcss Ha ceporpynmsl (A, B, C...
S). CTpenTokoKKU Ipynmnbl A Ha MOBEPXHOCTU KIETKU HUMEIOT Gei-
KOBbIil aHTUreH M, KOTOpbIii TeCHO CBSI3aH C BUPYJIEHTHOCTBIO (Mpe-
nATCTBYET (aroluTosy). BToT GeNlok omnpeiesifeT TUITOBYIO CrelUpHY-
HOCTb CTPENTOKOKKOB.

Crpentokokku rpynmnbl A BbipabaTeiBaloT Gojiee 20 BHeKIeTOY-
HbIX BEeWeCTB, oONamaloluX aHTUIeHHOW akTHBHoCThIO. Haubosbliee
3HayeHWe B NaToreHe3e CTPENTOKOKKOBBIX WH(EKLMUA HMEIOT:

A crpentokuHa3a (pUOPUHOIU3UH) — MPOTEONUTUYECKHUIi (PepMeHT,
pacierisiolinii GubpuH U apyrue Oenku;

A JJHK-aza — ¢epmenr, aenonumepusytoumii JTHK. Cumecy JTHK-a3bl
U GuOpUHONIM3UHA crTocoOHa pa3XUXaTh 3KCCYIAThl, JIU3UPOBATH
BeHO3HbIe TPOMOBI, TO3TOMY MOXeET OBbITh HUCMNOJb30BaHA IS yAa-
JIEHUS] THOSI U HEKpOTU3UPOBAHHBIX TKaHEH W3 paHBI;

A rHanypoHujgasza — ¢EepMeHT arpecCuy, paspylUalolLUil rUanypo-
HOBYIO KUCJIOTY, BXOJSILLIYI0O B COCTaB COEIMHHUTENILHOW TKaHH
(«pakTOp NMPOHULIAEMOCTU»);

A 3pUTPOreHUH — TOKCUH, MPOAYLMPYEMBI B-reMOJIHUTHYECKUMHU
CTPENTOKOKKAMM [pYINbl A, CIIOCOOHBIMY BBI3bIBATH CKapAaTHHY.
Bolgensiercsl TOJNbKO JIM30r€HHBIMU KYJIBTYPaMH.

CTaHpapTH30BaHHbIi pa3BeleHHbIA 3PUTPOreHWH UCMOJb3YIOT NpU
MOCTAHOBKE BHYTPUKOXHOW MNMpoObl (npoba [luka) /i BbIABIEHUS
YYBCTBUTENLHOCTH K 3TOMY TOKCUHY (BOCHIpUMMYMBOCTb K CKapJja-
THHE).

ITHeBMoKOKKH — Streptococcus pneumoniae — rpamrioaoxu-
TeJbHbIE JUTIIOKOKKH, OOBIYHO JIAaHLETOBUIHBIE WIW pachiojiaraloluy-
ecss B BUAe LeMNoyek, MMeIOLIMEe ToJIMcaxapuaHyl0 Karfcyily, KoTo-
past T03BOJISIET JIETKO <«TUIHUPOBaTh» HX CreludUYeCKUMU aHTUCHI-
BOpOTKaMU. [THEBMOKOKKY HEMOJBUXHBI, CIIop He o6pa3yloT; ¢haKyib-
TaTUBHbIe aHas3poObl. TIpy KYIETUBUpOBAHUM HAa MCKYCCTBEHHBIX MU-
TaTeJbHBIX Cpejax TepsiloT Karcynay, repexofsaT u3 S- B R-dopmy.
Xopollio pacTyT Ha KpOBSIHBIX U ChIBOPOTOYHBIX cpeaax. BeicokoBU-
pYyJAeHTHbI st Genbix Mbiiei (cencuc). Ilo xarncyabHOMY aHTUIEHY
TTHEBMOKOKKM JAeNsAtcsl Ha 85 cepoBapos.

WMMYHUTET K ITHEBMOKOKKOBOI WH(EKLUH SBISETCS TUIOCHE-
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uuduyeckuM. ITHEBMOKOKKH YYBCTBHUTEIbHBI KO MHOTMM aHTHOaKTe-
PHATBHBIM MpenaparaM, BKIIOYast MEHUIMUTHHEIL

Heiiccepun. Otnen Gracilicutes, ceMeiictBo Niesseriaceae, pox
Niesseria. Haubosnee matoreHHble st uejloBeKa BHOBI HelccepHii
(N. gonorrhoeae u N. meningitidis) omucadsl B rnasax, MOCBsiLIEH-
HbIX HMH}EKUHUAM, MepealolMMcs KOHTAKTHHIM (roHopest) W pec-
MHUPATOPHbIM (MEHUHIOKOKKOBBIIT MEHUHIHUT) MYTAMH.

13.1.8. Bo36ydumesnb mpaxomsbl

Tpaxoma (ot rpedy. trachys — HepOBHbIii, LIEPOXOBATHII) — XPOHH-
yeckoe HH@eKUHOHHOe 3aGoneBaHMe a3, Bhi3biBaeMoe Chlamydia
trachomatis, xapakrepusyrolleecs IopaXeHHeM POrOBHLBI U KOHB-
IOHKTHBBI ¢ 06pa3oBaHveM GOJIUKYTOB (TPaXOMAaTO3HBIX 3epeH),
H3BA3BJIEHHE KOTOPBIX MPHBOAMT K pybrieBaHHIO.

Bosbynurenb Tpaxomsl-— C. trachomatis, otkpbIThlit B 1907 r.
C.llpoBauekom u JI.XanbGepiurenTrepoM, OTHOCUTCS K CEMENCTBY
Chlamydiaceae, otmeny Gracilicutes.

Mopdonorua u KyisTHBHpOBaHHe. Bo30ynuTens TpaxoMbl — rpaM-
oTpHUaTeNbHasA MejKasa Oakrepusa (cM. puc. 13.1); BHYTPHKIETOYHBINA
obnuratHeld mapasur. PazMHOXasich B KJIETKaxX 3TUTENUs POrOBUILIBI
masa, obpasyer BKIIOYeHHst — Tenbila IIpoBalieka, okpaimsaiolu-
ecd no PomaHoBckomMy—I'uM3e B ¢HONETOBO-CUHMII LBET ¢ Kpac-
HbIMHM 3ePHBILIKAMH.

KynbtuBupyeTcst B KypHHBIX SMOpPHOHAX, KYJbTypax KJIETOK KOHb-
IOHKTHUBBI I1a3a.

AnTHreHHBIC CBOMcTBAa. Bo30Oynutenr TpaxoMbl UMeeT poIoCHeLH-
(uyeckuit, BUIO- M BapuaHTocreHHIECKHA aHTUIeHbI (cepoBapbl),
ob6o3HayaeMble kak C. trachomatis A, B, Ba, C.

Bo30bynuTesnb OTHOCHTENbHO HeCTOeK, MHAKTUBUpYeTcs MNpu Nei-
CcTBUM (PHU3MYECKUX U XUMUYecKUX (akTOpOB.

Bmuaemuonoma. Tpaxoma M3BecTHAa AaBHO; 3aboeBaHUe pacrpocT-
paHeHO MOBCEMECTHO, MMEIOTCSE SHAEMMYECKMe O4drd; B Hacrosilee
Bpems 3aboyieBaHHe HOCHT CrOpalMyecKuii xapakrep. Boneror Tonbko
Jronu. UcTouHnK uHpekuun — OGonbHble M HOCUTENH. 3apaxeHue
MPOUCXONUT KOHTAKTHO-OBITOBBIM (TIPAMBIM MJIM KOCBEHHBIM) ITy-
TeM — uepe3 PYKH, MpeaMerhl obuxona (MONOTEHLa, ofexuy U Ap.).

IlaTorenes ® Kimnnyeckas kapruHa. 3aboneBaHMe CBSI3aHO C MO-
BpeXIallWuM TelcTBUEM XJIIaMMAMHA Ha 3MuUTeIUHalIbHble KIIETKH
KOHBIOHKTUBBI M POroBHUBI ¢ MOCIEAYIOIUM paclpocTpaHEHHEM
npouecca Ha Jexalue Gosnee rny0OKO TKaHHU.

WUukybauuMoHHbI nepuon coctagnsier 7—14 nHeit. INopaxalorcst
o0piyHO 062 mraza. B Havyane 3aboneBaHUs MOTYT IMOABAATHCS OLLY-
LLIeHHe MHOPOLHOro Tela M YyBCTBO XXeHMS B Ia3ax. Bo3aMOXHO M
oCTpoe Havano: cBeToDOsI3Hb, CIM3UCTO-THOIHOE OTAensemoe. Pa3-
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BUBAIOTCA KOHBIOHKTUBUT U KepaTOKOHBIOHKTUBUT, COMNPOBOXAAIO-
1uecs U3BA3BIEHHEM U pYOLIEeBAHUEM, YTO MOXET TNMPUBECTH K 06-
pasoBaHMuIO GelbMa U CEMNoTe.

Miukpobuojornyeckas JMarHocTHka. BosOynutens o6HapyxuBaeTcs
B ILMTOIUIA3Me KJIETOK B3NUTEIUS KOHBIOHKTUBHI B (hopMe BKIIOYE-
Huit — tenen Xansbepurrenrepa—IIpoBanieka. Boimensior Bo3byautenu
U3 COCKOOOB KOHBIOHKTUBBI MyTeM 3apaXkeHUs KYypUHOro 3MOpUOHA.
Hcnonb3yior PUQ mnst oOHapyxeHuss BO3OYIUTENS B COCKOOAX KOHB-
IOHKTUBbl WJIM AHTUTEN B CbIBOpOTKe GOJIBHOTO.

Jleyenne u npodmnakmnka. HauGonee sdpekTUBHEI TeTpaLIMKIU-
Hbl B BHAe Masel, pudaMnuuuH U cynbdanmwnaMmunbl. Creunduyec-
Kast npocunaktuka otcyrctByeT. Hecneunduueckas npoduiaakTHka
3aKJII0YaeTcad B NPOBENEHUU NMPOCBETUTEbHOM paboTel, KOHTpoOJE 34
cobirogeHeM rHrieHU4YeckKux TpeOGoBaHUA B ceMeHbIX oyarax.

13.1.9. Bo36ydumenu ypo2eHumanbHO20 xJsiaMuduosa
u eeHepuyeckoll numcozpaHynemsi

13.1.9.1. ¥YpoeeHumanbHbiii xnamuduo3s

YporeHUTANbHBIA XJTaMHAMO3 — LIHPOKO paclpocTpaHeHHoe 3abo-
JieBaHHe MOYeNoJIOBOro TPaKTa, BhbI3bIBAEMOE OINpe/eieHHbIMU Cepo-
BapaMu.

TakcoHomusi. bakrepuu, oTHocsamuecs K otaeny Gracilicutes, pony
Chlamydia.

KynbTypanbhble 1 OGnoxumuyeckne CBOHCTBA BO30OynuTeNeilt ypore-
HHUTAJIbHOrO XJIAMUIMO3a Te Xe, YTO WU BO30OyIUTENed ApYrux Xia-
MUIMO30B (TpaxoMa, OPHUTO3 U Jp.).

AHTMreHHbIe CBOMCTBa. Bo30ymuTtenn yporeHUTaIbHOTO XJIaMMIU-
03a Mo aHTUreHHbIM cBoiicTBaM mpuHamiexar ceposapaM C. tracho-
matis, obo3HayaeMsIM oT D go K BKiIIOuHTENBHO.

Dmmaemuoaorni. AHTponoHo3Hasd UH¢peKuns. McToyHuk ~ Goib-
Hble JIIOOM, [IaBHbIM OOpa3oM XeHIIHHBI, ¢ MaJIOCUMITTOMHbIM TE-
yeHueM Ooyie3Hu. MexaHM3M 3apaxeHMs] — KoHTakTHbId. [lepenaya
MH(pEKLIMU NPOUCXOIUT MOJIOBBIM NYTEM, HO BO3MOXeH U KOHTAaKT-
HO-ObITOBOM NyTh (MpU KynaHWM B OacceiiHe XJaMHIUMU MPOHHKAIOT
B KOHBIOHKTUBY). XJIaMUIMM MOTYT UHGULUPOBATE IUIOX BO BpeMs
6epeMeHHOCTU OOoJIbHOM MaTepu.

IlaTorenes. XjaMuIuU MPOHUKAIOT Yepe3 CIU3UCThIE OOONOYKU
YPOTreHUTATBHOrO TPAKTa, a TaKkKe Yyepe3 KOHBIOHKTUBY. Bo3byaute-
JIU BbI3bIBAIOT BOCMATIEHUE YpeTphl, lLIeKH MATKH, NMPUAATKOB, Npej-
CTaTeJIbHON XeJe3bl, KOHBIOHKTUBAI.

Knunnveckas kapruna. JUTUTENbHOCTh MHKYOALMOHHOIO Nepuoaa
7—14 pHeit. [NosiBasiioTCA BbIOENEHUS, 3YH, TUNEpeMHUSl CIM3HCTBIX
obosnoyek. 3aboseBaHUE YACTO NEPEXOJUT B XpOHHUUECKYIO (opMy.
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HAMMyHHTET mMoOCjie BBI3TOpPOBIEHUsI He GopMUpyeTCs.

MukpoGuoaornyeckas JMarHOCTHKa. MeTonbl MccaeRoBaHMS: KyJlb-
TYpPaNbHbI (Ha KynbType Ki1eToK), cepoyiornyeckuii (MPA, PIITA,
PCK c¢ napHbiMu ceiBopoTkamu). Haubonee vyacro npumeHsior PUD
u DA m1a obHapyXeHHs XIaMUIMHHOrO aHTUIeHa B OTAEISAEMOM
U3 CIIM3KUCTBIX 000JI0YEK.

Ipy KOHBIOHKTUBHUTE MPUMEHSIOT MUKPOCKOMUIO COCKOOa KOHB-
IOHKTUBBI JUIS BBISIBJIEHUS! BHYTPHMKJIETOYHBIX BK/IIOYEHMI — TeNeLl
Ipopaniexa—Xanobepiurenrepa.

Jleuenne. AHTUOMOTHKH ILUPOKOTO CMEKTpa HEHCTBHA.

IlpodunakTnka Hecreuubuyeckas.

13.1.9.2. BeHnepuu4eckas numghozpaHynema

BeHepuueckass nuMmdorpanynema (BJIT) — 3aboneBaHue MoOnoBBIX
OpPraHOB U DPErHOHApHBIX NUMGpATUYECKUX Y3JOB, BBI3BIBAEMOE
C. trachomatis cepoBapoB L1 u L2, t.e. Bo3Gymurenp BJIT' omimyaer-
C OT OPYrMX XJIaMHAMH TOJNIBKO MO AHTUTEHHBIM CBOMCTBaM.

Omupemmonorua. Wcrounuk unbekuuu — GonbHOH wenoBek. 3a-
PaXeHHE MPOUCXOLUT NMPEUMYLIECTBEHHO IOJIOBBIM IIYTEM, pEXe
yepe3 npeaMeTsl oOuxona. BerpeuaeTcs B CcTpaHax ¢ XapKuUM M BJIAX-
HbIM KJIMMAaTOM, OTIMYAETCA BBICOKOH KOHTarno3HOCTBHIO.

TlaToreHe3 W KiMHMYecKas KapruHa. Bxoauble Bopota — ciu3uc-
Tas 000JI04Ka MoJIOBbIX opraHoB. MHKybanMonHblii mepuon — o 30
nOHeit. Ha momoBbIX opraHax MOSIBNSIIOTCS MAMyJibl, SI3BOYKH. YBEJIH-
YHMBAIOTCA PErMOHAPHbIE JTMMGATUYECKHE Y3JIb.

HMmmynnter nocne 3a6ojeBaHMsi cToifKuit. Muxpobuonornyeckas
IHArHOCTHKA: MCITOJB3YI0OT 0aKTEPUONIOTUYECKHH U CEepOIOrMYECKUI
METOJBI.

Jleyenne — AHTUOMOTHKHU.

IpopunakTnka Hecreuupuyeckas.

13.2. Bo3byaurenu BUPYCHbIX UHMEKLUUA HAPYXKHbIX
NOKpPOBOB

13.2.1. Bupyc 6eweHcmea

BeleHcTBO (CHHOHUMBI: rabies, lyssa, hydrophobia — BomoGosiaHb) —
0co60 oracHass UHGpeKIHOHHas GoJie3Hb YeJoBeKa U TEIUIOKPOBHBIX
KHUBOTHBIX, Tiepeaollascad NMpU KOHTAKTe ¢ MHOUIIMPOBAaHHBIM XU-
BOTHBIM (YKYC, OCIIOHEHHE MHKPOTOBPEXIEHHI), XapaKTepusyolla-
sicst nopaxeHueM LIHC u cmepTeNbHBIM HCXOIOM.

BupycHasi sTHonords GewreHctBa JAokasaHa B 1903 r. I1. Pem-
JIEHXeE.
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Takconomusi. Bo3Oygutens OeweHctBa — PHK-comepxaiuii Bu-
pyc, oTHocutTcss K cemedctBy Rhabdoviridae (ot rpey. rhabdos —
npyr), pony Lyssavirus.

Mopdonorusa u xumuyeckmii cocras. BupHoHbI myneBuaHoit ¢op-
Mbl (cM. puc. 2.10), pasmepom 170x70 HM, COCTOAIT U3 CEPALIEBUHBI,
OKPYXEHHOH JTUnonpoTeHIHONW 060104KOH C IIUNMUKAMU [IHKOMPO-
teunHoit npupombl. PHK — onHoHuTYaTas, MMHyc-HHUTeBas.

KyabTHBHpoBanue. Bupyc OellleHCTBa KYJIBTHBUPYIOT B MO3TOBOM
TKaHU GeJibIX MBILIEH, CHPUHCKHUX XOMSYKOB, KPOJIIMKOB, KpbIC, MOp-
CKHX CBMHOK, OBel[ M Ip. Y 3apaXeHHbIX XWBOTHBIX pa3BUBAIOTCA
napajuyd KOHEYHOCTel, 3ateM OHM rnorubaioT. Bupyc 6GeureHcrsa
MOXeT OBIThb afanTUPOBAH K MEPBUYHBIM M TEPEBUBAEMBIM KYIBTY-
paMm KJIETOK M KypuHBIM 3MOpuMoHaMm. B UHMTOIUIa3Me NopaxXeHHBIX
BHUPYCOM KJIETOK TOJIOBHOIO MO3ra XWUBOTHBIX HMJIM KYJbTYp TKaHU
obpasyiorcs cnieLguyecKre BKITIOYEHHS, BriepBble onucaHHbie B. Ba-
G6ewem (1892) u A. Herpu (1903) u moatoMy HasBaHHBIE TeJbLAMH
Ba6ewa—Herpu. BxmoueHus: chepuyeckoil WM oBaIbHON (OPMBI,
BeauyuHoi oT 0,5 mo 20 MKM, XOpolllo OKpalIMBAIOTCA KHCIBIMH
KPacUTENSIMH, COIEpPXaT BUPYCHBI AHTUIeH, UMEIOT JHUarHOCTHYEC-
KO€ 3HayeHHe.

AnTtHreHnas cTpykTypa. B coctaBe Bupyca GellieHCTBa 0OHapyXeHHbI
CEpILEBUHHBIE U NMOBEPXHOCTHBIE AHTUIeHBI. [JIMKONMpOTeUHBIH aH-
TUred (6enok LIMIKUKOB) o0NagaeT BbIpAXEHHBIMU MMMYHOICHHbI-
MU cpoiictBaMu. CyllieCTBYIOT JBa Bupyca OelieHCTB2, WIEHTUYHBIX
MO AHTUIEHHBIM CBOMCTBAM: NUKHHA, LUMPKYJIUPYIOLIUNA Cpelu XHUBOT-
HBIX, MMAaTOreHHBIH IS 4esloBeKa, Ha3BAHHBI YJUYHBIM BHPYCOM,
¥ ¢uxkcupoBaHHbIi Bupyc (virus fixe), momyueHHslit JI. [Tacrepom B
N1aGopaTOPHBIX YCJIOBUSIX MyTeM JIMTEJbHBIX Maccaxeil yJIMYHOro
BHpYca yepes MO3r KpPOJUKOB. B cBfi3u ¢ yTparoif mociegHUM BUDPY-
JeHTHOCTH [Uia yeioBeka JI. Ilactep ucnonb3oBan 3TOT BUPYC B Ka-
yecTBe AHTUpabuuyecKod BaKLMHBIL.

PesucrentHocTs. Bupyc GelieHCcTB2 MAIOYCTOHYMB B OKpYXaloLIeH
cpefie: GbIcTpo morubaeT MOx AEHCTBUEM CONHEYHBIX U YD-nyyei,
nesuHbuuMpyolux cpedcTB (deHon, xJopaMuH, ¢dopManuH), 4yB-
CTBHMTEJIEH K XHUPOPACTBOPHUTE/SIM UM LUEJIOYHBIM pacTBopam. Jituresns-
HO coxpaHsieTcd npu ‘Hu3Kod temmeparype (—20 °C).

DmupeMuonoruA. bellieHCTBO M3BECTHO C IPeBHHMX BPEMEH. JTO TH-
NMUYHas 300HO3Has MHGEKLUUs, KOTopasi IMPOKO pacnpocTpaHeHa Ha
3eMHOM 1ape. Bce TenmnoKpoBHbIE XUBOTHbIe MoOryT GosieTh OelieH-
crBoM. OgHaKko B culy oCoOeHHOCTe MexaHusMa mnepegayd (uyepes
YKYC) UMPKYJSILMIO BHpyca B Npupoae obecrieynBaloT JUKHE M JO-
MalllHUe IUIOTOSIIHbIE XUBOTHBIE, INIABHBIM 06pasoM cobaku, BOJI-
KU, JIMCULbI, eHOTOBUAHBIE cobaku, wiakaabl, KowkKW. [IpupongHble
oyary OelLIeHCTBA MMEIOTCS MOBCcEMECTHO. YeoBeK SIBISeTcsa ciy4yai-
HBIM 3BEHOM B 3MUAEMUYECKOM Mpoliecce U He NMPUHUMAET y4acTus
B LMPKYJISLUK BUpYyca B NMPUPOLE.
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Bupyc OeuieHCTBa HaKarUIMBAaeTCS M BBIAESAETCA Yepe3 CIIOHHbIE
XeJie3bl XUBOTHOTO BO BpeMs 6ONe3HM M B NociegHHe THH HHKY-
6aunoHHoro nepuona. MexaHu3M fepenayd Bo3OyIUTENSA — MPAMON
KOHTAKTHBI#, B OCHOBHOM IpPU YKycaX, B MEHbLUEH CTEMCHHU IpHU
OOMJIbHOM OCJTIOHEHUH KOXH, MMEIONICH LapanmuHbl U ccaauHbl. Ponb
6osbHOrO yenoBeKa KakK HMCTOYHMKA WH(pEKUMH MUHUMAaNbHA, XOTS
CJIIOHA €ro U CONEPXHUT BUpyc OelueHcTBa. MIMeroTcss nuilb eAUHUY-
HbIE CJIydad 3apPaXEHUS YeJIOBEKa YEJIOBEKOM.

IlaToreHe3 W KiHHHYecKasg KapTHHA. Bupyc GeiueHcrBa obmamaer
BbIpaXEHHBIMU HEHPOTPONHBIMU cBoWcTBamMH. W3 MecTta BHeapeHus
Bupychl mnocrynailoT B LIHC no nepudgepuyeckuM HEPBHBIM BOJIOK-
HaM, pa3MHOXAalOTCS B HEH, a 3aTeM pacnpoCTpaHSIOTCS LEHTPOOexX-
HO, Mopaxasi BCIO HEPBHYIO CHCTEMY, B TOM YHCJIE€ HEPBHBIE Y3JIbl
HEKOTOPBIX XEJIE3UCTbIX OpraHOB, OCOOEHHO CIIOHHBIX Xeje3. B moc-
JIEAHUX BUPYCbl Pa3MHOXAIOTCS U BBLICJSIIOTCS CO CJHIOHOM B OKpY-
Xaollyio cpely.

W HKyGallMOHHBIA MMepHoJ MpH GelLIEHCTBE Yy YeN0BeKa BAPbUPYET
oT 7 nHe# mo 1 roma u Gojiee B 3aBUCHMOCTH OT JIOKAIM3ALMH WU
XapaKTepa MOBPEXIEHHS, a TaKXe BUPYJEHTHOCTH lutaMMa. Haubo-
Jiee KopoTkasi MHKyDauusi HabGmomaercss MpU OOIIMPHBIX YKycaXx ro-
JIOBBL.

B xi1MHHMYeCKOH KapTHHe OELIEHCTBAa y Y€JOBEKAa pa3iMyaioT Cciie-
IOYIOIIME NMEepUONBL: NMPeIBECTHUKOB (IIPOAPOMANbHbII), BO30YXICHUS
¥ mapanuyeit. 3abojeBaHHEe HAYMHAETCH C ITOSIBIEHHS YYBCTBAa CTpa-
Xa, OecrtoKoicCTBa, pa3npaXUTENbHOCTH, GECCOHHMLbI, OOLLEro He-
NOMOTaHHsl, BOCNIAIMTENIHON peakllMM Ha MecTe yKyca. Bo Bropoit
nepuol OOJNIE3HH pe3Ko MoBbIlIaeTcss pedeKTopHass Bo30YIMMOCTD,
nosABasAloTcsl ruapodobust (Bomobosi3Hb), cria3MaTUYECKUE COKpallie-
HUSI MBILIL TJIOTKM M JBIXAaTEJIbHOW MYCKYJIATyphl, 3aTpyAHSIOL{UE
ObIXaHHWE, YCHJIKBAeTcs CIIOHOOTAENEHHe, GOJIbHBIE BO30OYXIEHBI,
WHOra arpeccMBHBl. Yepe3 HECKOJbKO AHEH BO3HUKAIOT MMapaiuyu
MBILLIL, KOHEYHOCTEM, LA, AbIXaTeIbHOH MycKyJaatypbl. ITpomoyxu-
TenbHOCTb 3ab6oneBanus 3—7 aHei. JleransHocts 100 %.

HMmmynurer. EcrecTBeHHO NPHOOPETCHHBIH UMMYHHUTET HE H3yYeH,
TaK KakK oObIYHO 3a00JIeBaHME 3aKAHYMBAETC CMEpThIo. McKycCTBEHHO
npuoOpeTeHHbIH UMMYHMUTET BO3HMUKAET ITOCIE NMpOBeJeHUs] BaKLM-
HalMM JIIONSIM, YKYLUI€HHBIM GelieHbIMH XHBOTHBIMH. OH 06ycioB-
JIeH BbIPaOOTKOH aHTHUTEN, COXpaHSIIOLIMXCS B TeueHHe rojpa, obpa-
30BaHMEM HHTepdEpOHa, a TaKKe KIETOYHbIMM (PaKTOpaMH HUMMY-
HUTETA.

JIaGoparopnas auardoctuka. JlabopaTopHble KCCIENOBaHUS [TPOBO-
OST nocMepTHO. B kayecTBe MccienyeMoro Marepuana MCIOMB3YIOT KY-
COYKH TOJIOBHOTO U CNIHHHOTO MO3ra, ITOMYE/IIOCTHBIE CIIOHHBIE
XeJie3bl COINIACHO MpaBuiaM, NMpeadyCMOTPEHHBIM ISl paboThl ¢ 0cobo
OMacHbIM MH(EKLUHNOHHBIM MATEPHAJIOM.

DKernpecc-IUarHOCTHKA OCHOBaHA Ha OOHapyXeHHM crneluduyec-
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Koro aHtureHa c nomoupio PU® u UDA u teneu babewa—Herpu.
Beuzensitor BUpyc ¢ MOMOLUBI0 OMOMPOOBI Ha O€NbIX Mbliliax.

Cneunduyeckas npouiakTHKa H jJevyenre. BakuuHbel npotus 6Ge-
HieHcTBa 6puTM paspaboTaHsl M npemioxeHs! JI.[TacrepoMm. Bakiuusl,
MOJly4YeHHbIE M3 MO3ra 3apaXXeHHBIX XHMBOTHBIX — KPOJIMKOB, OBELl,
MOTYT BbI3bIBaTh OCJIOXHEHHS, MO3TOMY UX MCIONB3YIOT penko. B Ha-
LIei CTpaHe MPUMEHSIIOT aHTUPAOUUYECKYI0 KYJNbTYPAIbHYIO KOHLEH-
TPUPOBAHHYIO BaKLUWHY, MOJY4YEHHYIO U3 witaMMa BHykoBo-32 (mpo-
ucxoauT oT pukcupoBaHHoro Bupyca Ilacrepa), HHZKTUBUPOBAHHYIO
Y®- wnu ramma-jyyamu.

Jleue6HO-npodMNaKTHYECKON BaKIMHALMM [MOJABEPraioT JIMILI, YKY-
LWIEHHBIX WIM OCIIOHEHHbBIX OGOJbHBIMH HWJIM MOJO3PHTENBHBIMU Ha
6e11Ie HCTBO XHUBOTHBIMH. TIpMBUBKM HEOOXOAMMO HAYMHATh KK MOX-
HO PaHbIli¢ Moce yKyca. B TsDKeNbIX CIIydasix NMPUMEHSIOT KOMOUHU-
POBaHHOE BBEAEHHE AHTUPAOHYECKOro MMMYHOIJIOOYIMHA M BakL(U-
Hbl. Pa3pabaTbiBaloTcsl reHHO-MHXEHEPHbIe aHTHpabUyecKue BaKLIM-
HblL. JleueHHEe CHMITTOMAaTHYECKOE.

13.2.2. Bupyc npocmoz2o 2epneca

IMpocToit repmec — oAHa U3 CaMBIX PACIPOCTPAHEHHBIX BUPYCHbIX
HHbpEKUUI YeN0oBEeKa, XapakTepHU3yIOLIascs JIMXOPaJOYHbIM COCTOSI-
HUEM M My3bIPHKOBBIMU BbBICBIMTAHUSIMH, KOTOpbIE Yallle BCEro JIOKa-
JIU3YIOTCA Ha KOXE M CIM3MCTBIX oboyoukax. BaxHbIMM ocoBeHHOC-
TAMH TeprneTHYECKOil MHMEKLHU SBISIIOTCS MOXU3HEHHOE HOCUTENb-
CTBO BHpyca M 4acThble peLlWAUBbI OONE3HMU.

BupycHas npupona mpocroro reprieca ycraHopieHa B 1912 r.
V. I'piorepom.

Takconomusi, MOp(oJIOrHA, XHMHYECKHH cocTaB. Bo3bynurenb mpo-
croro repneca — JIHK-conepxawuii BUpyc, OTHOCHTCS K CEMEM-
ctBy Herpesviridae, pony Simplexvirus. ITo Mopdonoruu u xuMuyec-
KOMY COCTaBy HE OTJIHYaeTCs OT BHPYCOB BETPSIHOM OCIMbI M OMMOS-
ceiBaolero repneca (cm. puc. 2.10 B pasgene 11.2.7).

KyastusupoBanme. Bupyc npocroro repneca (BIII) xynbTuBupy-
10T B KYpUHBIX 3MOpHOHAX, KyJIbTypaxX KJIETOK M opraHuame jabopa-
TOPHBIX XUBOTHBIX. Ha xoproHamaHToOMCHON 060/I0UKE KYPUHBIX 3M-
OpHOHOB BHpYC 0OpasyeT MejKue Oejble IUIOTHBIE Y3EIKH-OIISILIKY;
B 3apa)XeHHBIX KYJIbTYpaX — BbI3bIBaeT LIMUTOMAaTHYecKUi 3¢dekT: 06-
Pa3oBaHME TMTAHTCKMX MHOTOSAEPHBIX KIETOK C BHYTpUSIEPHBIMH
BKJIIOYEHUSIMH.

AHTHreHHas CTPYKTYpa. BuUpyc comepXuT psii aHTUIEHOB, CBA3aH-
HBbIX KaKk C BHYTPEHHUMHM O€JIKaMH, TaK M C DIMKOMPOTEMIAMH Ha-
pyxHoii obonouku. IlocnenHue sSBNAIOTCA OCHOBHBIMM HUMMYHOIEHa-
MU, UHIYLHUPYIOLIMMH BBIPAOOTKY AHTHUTEN M KJIETOYHBIH HMMYHH-
ter. CywecrByer aBa ceporuna supyca: BIIT tuma 1 u BIIT tuna 2.
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PesncTenTHOCTh. BHpyc MOXET BBIKMBaTh Ha MOBEPXHOCTH TMpe.-
METOB NMPH KOMHATHOM TeMmeparype B TeYeHHE HECKOJbKHUX 4acoB,
yyBcTBUTEEH K Y®-nydyaM, OOBIYHBIM Ae3MHGIULIMPYIOLUM Cpef-
CTBaM, XHPOPACTBOPHUTEJSIM, TEpPMOJIaOUJIEH.

BocnpunMynBOCTS XKHBOTHBIX. BHUpyc nmpocroro reprneca maToreHeH
IJIsl MHOTHMX XHWBOTHBIX, ¥ KOTOPbIX BbI3bIBA€T SHIE(ATIHUT npH BBe-
IeHHM BO30OYIUTENsT B MO3T MJIM MECTHBIH BOCHAJUTENbHBIN Mpolecc
TPH 3apaXeHWM B MIa3. B ecTecTBEHHBIX yCIOBUAX XHUBOTHbIE HE 00-
JIe1oT.

Onupemuonorua. [IpocToif reprmec — omHa U3 CaMBIX pacnpocTpa-
HeHHbIX MHGEKIUA, KOTopas mopaxXaeT pa3HYHbIe BO3PACTHBIE IPYTI-
Nbl Jofeit, yalle B oceHHe-3UMHMIT nepuol. OTMevaloTesl criopagu-
yeckue caydyad 3abojieBaHWs, HHOTIA HEOOJbILME BCIBIIIKKA B CEMb-
SIX, JETCKUX KOJJIEKTUBaX, OoJIbHULIAX. DnuIeMuit He Habomaercs.

HcroyHukoM uHGpEKUUN ABISIOTCS O00yibHBIE U HOcuTeNH. OCHOB-
HOM MeXaHW3M NepefNayd — KOHTAKTHBIA, a3pOTeHHbINH. 3apaxeHue
MPOMCXOAUT TIPU MOMNAajZaHUM BUPYCOB HAa MOBPEXIEHHbIE KOXHbIE
MOKPOBBl WJIM CIIM3MCTbIE OOOJIOUKH.

DNUIEMHOJIOrUsT reprieca, BbI3BAHHOTO BHUpPYcaMd THMOB 1 u 2,
paamuyHa. BIIT Tuma 1 mepemaercsi yepes cIIOHY, 3apaXeHHBIE CIIIO-
HO#t pyku M mpeametbl ObiTa, a BIIT Tuma 2 — mnoJoBBIM MYTEM.
Bo3MoXHO 3apaxeHue oA Yepe3 IUIALEeHTY.

ITaTorenes ¥ KiMHHYeCKas KapTuHa. [Io XJIMHHMYECKMM IpOSIBIE-
HUSAM pa3TMYAOT MEPBUYHBIA U PeLUMIUBUPYIOLMIA repriec. BXxooHbl-
MM BOpPOTaMM BO3OyIMTENsl TIPU MEPBUYHON reprneTuyeckoit MHQEK-
LMK SBJISIIOTCS MOBPEXIEHHBIE YYACTKM KOXH M CIM3UCTBIX 06oJo-
yeK pra, IJla3, HOca, MOYETOJIOBOrO TpAaKTa, INE BUPYChbl PEMpPONLY-
upylorcs. 3areM mo JUM@AaTHYECKUM cocyllaM BHpYCHI [TOMaJaioT B
KpOBb M 3aHOCATCS B pa3iiMYHbIC OpraHbl M TKAaHH.

W HKyOalLMOHHBIN MEPUON MPHU MEPBUYHOM IepIiEce COCTAaBIAET B
cpenHeM 6—7 nHeii. 3aboneBaHue HAYMHAETCS C XXEHHMsd, 3yna, Mmo-
KPACHEHMS, OTEKA HAa OrpaHMYEHHbBIX YYacTKax KOXHM M CIU3UCTHIX
000JI04€K, 3aTEM HA 3TOM MECTE MOMBJSAIOTCHA MY3bIPbKOBBIE BbICHI-
naHus, HamoJHEeHHbie XUIKocThio. MHorna 3aboneBaHue conpoBoX-
HaeTcs TOBBILLIEHUEM TEMITEPATYPHI TeJla U HapyLUEHHEeM ob1uero co-
crosiuud. [Ipy nonchixaHuM My3bIpbKOB pyOLIOB He obpasyercs. [Tep-
BUYHBIH reprnec y HOBOPOXIEHHBIX MPOTEKAaeT TSLKENO M HEPEAKO 3a-
KaHyuBaeTcsd cMepThio. OmHaKko y OoJIBIUMHCTBA JIONEH MepBUYHAA
MH(EKLIUS OCTAaeTCsl HEpacno3HAHHOM, TaK KaK mpoTeKaer OGeccuMIl-
TOMHO,

IMocne nepBuyHON HHPeKUUH (IBHOK M OeccuMmromHoi) 70—
90 % nioAcH ocTaloTcsl MOXHU3HEHHBIMM HOCHUTEJISMHU BHMpyca, KOTO-
PBIif cCOXpAHSETCSI B JIATEHTHOM COCTOSIHUM B HEPBHBIX KJIETKAX 4yB-
cTBUTeNbHBIX raHmMeB. Hepenko y HocuTesneit MosABIASIOTCS pELIMIU-
Bbl GOJIE3HU B pE3YJbTaTe MEPEOXNAXAEHHUsS, MeperpeBaHusi, MEHCT-
pyauuy, WHTOKCUKAIIMHM, PAa3HYHbIX MH(EKIMOHHbIX 3aboneBaHMi,
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CTPECCOB, HEPBHO-MCUXUYECKUX PACCTPOMCTB. [Jisl peLMIUBUpYIOLLE-
ro repreca XapakTepHbl MOBTOPHBIE BBICBIMAHUSA HA KOXE W CIU3M-
CTBIX 00oJyiouKax, Hepegko B Tex xe Mectax. Haubosee yactoi Joka-
JiM3aumMen peuvavBupyouiero repneca, pisBaHHoro BIII tuna 1,
SIBJISIIOTCS T'yObl, KpbUIbSI HOCA, IOJIOCTb pTa, KOHBIOHKTHBA ma3. BIIT
THMA 2 MOpPaXaeT MOYENOJIOBYI0O CUCTEMY U BbI3bIBAET FEprec HOBO-
poxneHHbIX. JokazaHa ponp BII' TMnma 2 B pasBUTHM paka LICHKH
maTkyd. CpaBHHMTENbHO PEAKO BCTPEYAIOTCH IeHEpaiM30BaHHbIE ¢op-
Mbl PELMAMBUPYIOILEro reprieca, B YaCTHOCTU MOPAXEHHUS] HEPBHOM
CHUCTEMBbl ¥ BHYTPEHHHUX OpPraHoB.

HMmmynurer. B pesynbrate nmepBUYHON repneTHYEcKoi UHGEKLMH
B opraHusme o06pasyioTcsi CbIBOPOTOYHBIE M CEKPETOPHBIE AHTHUTE-
Jla, KOTOpbie OOYC/IOBIMBAIOT MMMYHHUTET K MEpPBMYHOMY repriecy,
HO He MpEeNnsITCTBYIOT COXPAHEHUIO BUpPyca M BO3HUKHOBEHHUIO pe-
UMANBOB. PeLUIMBUPYIOLIMIA reprec BOZHMKAET NPH BBICOKOM YpOB-
He aHTUTeN K BUpycy reprneca. OCHOBHOe 3HaYeHUE B PasBUTHH pe-
UMIMBHUDPYIOLIEro repneca MMEET COCTOSHHME KJIETOYHOr0O HMMMY-
HUTETA.

JlabopaTropHas AMarHOCTHKA. MarepHasioM ANl UCCIIEOBAHHUSA SIB-
JIAIOTCSA COLEPXUMOe TepneTUYEcKUX MY3bIpbKOB, CJIOHA, COCKO-
66l c poroBoil 060j0YKM IN1a3a, KPOBb, LepeOpOCTMHANbHAS XU~
KOCTb, B JIETAJIbHBIX CIY4asgX — KYCOYKH TOJIOBHOTO M CMUHHOIO
Mo3ra.

BKcnpecc-IHarHoCTUKA 3aKIio4JaeTcss B OOHApYXEHUM TMTaHTC-
KUX MHOTOSIAEPHBIX KJIETOK C BHYTPHUSAEPHBIMM BKIIOUEHUSIMH B
Ma3Kax-oTileyaTKax M3 BBICBITAHWM, OKpallUeHHbIX Mo PomMaHOBcKO-
My—TFumsze. Ing auddepeHHauuy oT ApyruX BUPYCOB, IpHHAIE-
XKallMX K 3TOMY ceMeiicTBy, ucrosb3yior PUD, HOA, PUA, TILP.
BrimeneHue BUpyca NMpoOBOAST HAa KYPUHBIX 3MOpPHOHAxX, KyJbType
KJIETOK M Ha JIabOpaTOPHBIX XHBOTHBIX (MBIIIM-COCYHKH), UIECHTHU-
¢uuupyoT Bupyc ¢ nomouisio PUD® unu PH. B nocnenHue roosr B
JMArHoCTHKE MpPOCTOro repreca Hayaid MPUMEHSITb MOHOKJIOHAJIb-
Hble aHTHUTeNa, YTO JAeT BO3MOXHOCTb OMNMPENENUTh CEPOTUI BUDPY-
ca. lns ceponuarHoctuku 3aboneaHusi ucnoasdyior PCK, PH,
PUO®, UODA.

Crnemnpuyeckas npopHIakTHKA M Jevenwe. [ npodMJIAKTUKH
TAXENbIX (POPM peLlMIMBUPYIOLLETO reprieca B MepHUol PEMUCCHU IMPHU-
MEHSIIOT MHOTOKpaTHO€ BBeleHHEe WHAKTUBUPOBAHHOM, KYyJIbTYpalb-
HOW reprneTHyecKkoii BakUMHBL. BakuMHauUMs, a TakKe NMPUMEHEHHe
UMMYHOMOJIYJSATOPOB, Hanpumep peacdepoHa, yUTMHSIOT MEXPELHU-
JVBHBI MepUold ¥ 0OJIEr4yaioT TeyeHUe MOCHeRyIOIUX PEeLIHIUBOB.
B ocTpoM nepuozne c neyeGHON LENbIO MCMOJB3yIOT XHUMHOTEpaneB-
TUYECKUE Mpenaparbl (BUPA30J, aLUKIOBUD, OKCOJHHOBYIO, TeOpo-
¢deHOBYI0, opeHanoByl0 Masu, GoHadTOH), UHTEPGHEPOHBI U MH-
HYKTOPBbl UHTEp(dEepoHa.

314



13.2.3. Bupyc yumomezanuu

Bupyc BbI3bIBaeT LIMTOMEraioBUPYCHYIO (OT rped. cytys — KJIeTKa,
megas — Oosiblioif) MHGBEKLMIO YeJ0BEKa, XapaKTepU3yIoLlyocs IMo-
paXeHHeM MOYTH BCEeX OpPraHoB (MPEMMYLUECTBEHHO CIIIOHHEIX Xe-
Jie3) ¢ obpa3oBaHHEM B HMX TMIaHTCKUX KJIETOK C BHYTPHSAIEPHbI-
MU BKJIIOYEHUAMH, IPOTEKAIOLYI0O B pa3in4HbIX ¢popMax — ot Gec-
CHMITTOMHOI'O HOCHTEJIbCTBA IO TSLKEJIOW reHepanu3oBaHHON ¢GopMblI,
3aKAHYMBAIOLUEHCS JIETAIbHBIM HCXOIOM.

Bupyc Bnepsbie BoieieH K. CMutoM B 1956 T.

Takconomusi, Mopdosorvia, aHTHreHHas CTpykTypa. Bos6ymutenn Lu-
toMmeranuu — JAHK-comepxawmit BUpyc, oTHOCHTCS K CeMeNCTBY
Herpesviridae, pony Cytomegalovirus. Mopdonorusi, XMMHYECKHii co-
CTaB TMITMYHBL Ul ceMeiicTBa repriecBupycoB (cM. pasgen 11.2.7). Ye-
TAHOBJIEHO 2 AHTUMEHHBIX CEpOTMIIAa BHpYyca.

KyavruBnpoanse. LluToMeraoBupyc penpoayuupyercsl B OrpaHM-
YEHHOM YMCJIe NMEPBUYHBIX U MEPEeBUBAEMBIX KJIETOYHBIX KYJBTYp, BbI-
3bIBasi XapakTepHblit LUMTONMaTtuyeckuit scgdekr — obpasoBaHue ru-
FAHTCKUX («LIMTOMETAJIOBUPYCHBIX») KJIETOK C BHYTPHsIIEPHBIMH BKITIO-
yeHUsIMH. Bupyc nmatoreHeH misi o6e3bsiH.

Pesucrentnocts. Bupyc tTepMonabuiieH, 4yBCTBUTENIEH K Ae3UH(HU-
UMPYIOLIUM CpEeICTBAM M XHUPOPACTBOPHUTEIISIM.

Omunemuonoms. LiutoMeranosupycHass uHGbEKLMS LLIUPOKO pacripo-
CTpaHeHa Ha 3eMHOM Iuape. McToUHMKOM BHpyca gBisgetcss OoJbHOIM
YeJIOBEK WM HOcUTeNb. BUpyC BbIIEJISIETCS CO CJIIOHOI, MOYOM, CeK-
peTaMM opraHu3aMa, pexe cdekanusamu. [lpeanonaraercsi, uto Bemy-
LM MeXaHU3M Mepelayd MH(pEeKUHH — KOHTaKTHO-OBbITOBRO, BO3-
MOXHBI a3pOreHHbI U (heKaNbHO-OpabHbIH MEXaHU3MBbI Mepenavu.
LinToMeranosupyc obGiiasaer BBHICOKOH CIOCOOHOCTBIO MPOHHKATH
yepe3 IAlUeHTy (BEepTHKAIbHAs Mepenaya), BhI3biBasi BHYTPHYTpoO-
HYIO MaTOJIOTHIO TIJIOAa.

IlaToreHe3 H KiMHMYecKas KapTHHa. [laToreHes He BMOJIHE BBISIC-
HeH. MHdekuus cBs3aHa ¢ [UTMTENbHBIM HOCUTENIBCTBOM BHpYca, KO-
TOpbIA B JIJATEHTHOM COCTOSIHMM COXpAHSIETCSI B CIIOHHBIX XeJe3ax,
noykax W JpYrux opraHax. AKTHBaLMs JIATEHTHOH MHQEKUMH Npo-
UCXOAMT NPH UMMYHOIE(DUUMTHBIX COCTOSHUAX, UMMYHONEIPECCHB-
Hoit tepanud. Bupyc nopaxaer HHC, KOcTHBIA MO3r, MOYKH, Ie-
YeHb, KJIETKH KPOBU. Y GepeMeHHbIX XEHLIMH LIMTOMEralusi MOXET
MPUBOIMUTb K HENOHOLLUEHHOCTH, MEPTBOPOXAEHHUIO, PAa3BUTUIO aHO-
Manuil y ona.

HmmynnTer. Y 60JbHBIX HE3aBUCHMO OT KJIMHUYECKOH (POPMBI MH-
dexunn, a TaKkKe y HocuTejdeit oOpa3yloTcss aHTHTENa, KOTOpbIE,
O[IHAKO, HE MPENATCTBYIOT COXpAHEHUIO BHpYca B OPraHM3ME H Bbi-
IOEJIEHHIO ero B OKpyxamwowyo cpely. UHTEHCMBHOCTb pa3BUTHS Go-
JIE3HU HAXONWUTCA IMOJ KOHTPOJeM KIETOYHOW MMMYHHOH CHCTEMBI
XO35IMHA.
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JlaGopaTopHas auarHocTHka. OOCNEIOBAHMIO Ha LIMTOMETAJiUIO B
nepByo oyepenb momiexat getu ¢ nopaxeHueM LHHC u spoxmeH-
HBIMM YPOICTBaMH, a TaKXe XEHIIMHbI C HebJaromoiyyHo mpore-
Kawouiei GepeMeHHocThi0. MccnenyeMulit MaTepyail — ciloHa, Moua,
MOKpoTa, UepeGpocnuHaibHas XHAKOCTh, KPOBb, MYHKTAT MEYEHH.

JIarHocTKa OCHOBaHA Ha BBHISIBIEHHMHM B HCCHeLyeMOM Marepua-
Jie MoJ MHKpPOCKOITOM «LUTOMETaIMIeCKHX» KJIETOK, a TaKxke OBHa-
pyxeHuu aHturen kinacca IgM ¢ nmomowrio PUO, UDA, PUA.
Bupyc BbIIEASIOT B KYABTYpE KIJIETOK, WIEHTHOHULHMPYIOT MO MOp-
donornuecknM M3MEHEHHUSIM 3apaXEHHBIX KJIETOK M ¢ moMolueio PH.
Dkcnpecc-auarHoctika — PU® ¢ MOHOKIOHAILHBEIMM aHTUTENAMH.
IMpuMeHsIOT Takxke Metonbl reHoguarHocTuki: TP u rubpunusa-
LMIO.

Cneunduyeckas npodpuiakTaka u Jjevenme. PazpaGoraHa xupas ar-
TEHYUpOBaHHAasA BakuuHa. s Je4eHUsA MPUMEHSIOT XUMHUOTEPAITeB-
THYECKHE MpenapaThl (raHUMKIOBUP, (POCKOPHET HATPHs), UMMYHO-
MOIYNSITOPBI, MHTEPGhEPOH.

13.2.4. Bupyc awypa

Bupyc BbI3bIBaeT 3a6oNeBaHME, XapaKTEpU3YIOLIEECS JHUXOPAZOYHBIM
COCTOSSHHEM M SI3BEHHEIMHU [MOpaXeHusiMH (adTaMu) causucroit o6o-
JIOUKH PTa U KOXH.

BupycHas npupona siuypa ycraHosieHa ®. Jlebdnepom u I1. Opo-
weM B 1898 .

Takconomusi, MopdoJiorasi, aHTHIeHHAas CTPykTypa. Bosbymurtenn
anypa — PHK-comepxawuit BUpyc, OTHOCUTCH K CEMEHNCTBY
Picornaviridae, poxny Aphthovirus. [lo Mopdonorin ¥ XUMHUYECKOMY
COCTaBy CXOIEH ¢ IpyrMMM NuKopHaBupycamu (cM. pazgen 10.2.1).
H3BecTHO 7 cepOTHIIOB BUpYca.

KyibTBapoBanne. Bupychl KyJIbTMBUPYIOT B KYJALTYpE KJIETOK C
uMTornatnyeckuM 3¢ dekToM, a Takke Ha 1abOPaTOPHBIX XHUBOTHEIX.

PesucrentHocTh. Bupyc miuTennHO (B TEYEHUE HECKOJNBKUX HeE-
J€Nb) MOXET BbIXHMBATH B OOBEKTaX OKpYXalolEH Cpedbl, MUILIEBBIX
MPOLYKTaX, YCTOMYMB K AEHCTBUIO MHOTMX XMMUYECKHX BELUECTB,
MHaKTUBHUPYETCS MPU BO3AECHCTBUM LUEHOYEH, KMCIOT, MacTepu3alumm
M KHITIICHHH.

Dmuaemuoiorud. fAuyp — TaKenas snmuaAeMHyecKasi 300HO3HAS MH-
dexunsa. EcrecTBeHHBIM pe3epByapoM BHpYyca sillypa B MPUPOLE M
MCTOYHUKOM MHPeKUuu Ans 4eaoBeKka ciyXaT GoNbHbIE XHBOTHEIE,
B OCHOBHOM KpYIHBIi poraThiif ckoT. Bupyc Beigensiercs ot 60ib-
HBIX XHUBOTHBIX C MOJIOKOM, CNIOHOH, Mo4oii. OCHOBHOIH MeXaHHU3M
nepegayl — KOHTAKTHO-OBITOBOM, BO3MOXEH (eKanbHO-OpabHbBIN
MexaHu3M. Yenosek 3apaxaercsi Mpu yxone 3a 60JbHBIMM XHUBOTHEI-
MM, a TAKXE yepe3 ChIpoe€ MOJOKO M MOJIOUHBbIE MPOAYKTel. Bocrpu-
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UMYMBOCTb YeJIOBEKa K ALLYPY HeBelMKa. BoibHOI# AypoM yenosek
3apa3eH IS XHBOTHBIX.

IlaTorenes m KiMHHYeCKas KapTHHa. B opraHusm uyesoBeka Bupyc
NPOHUKAET Yepe3 CIU3UCTYIO O0DONOYKY PTa U MOBPEXIEHHYIO KOXY.
Ha Mecre BXO@HBIX BOpPOT chycTss 2—5 JHeil BO3HHMKAET MEPBUYHAs
adbTa — nyspipek, HAMOJHEHHBI MPO3pPaYHON XHAKOCTHIO, MPHOO-
peTaIoNIei 3aTeM MYTHO-XENTOBaTbIi OTTEHOK. 3aTeM BMPYCHI Mpo-
HUKAIOT B KpOBb W, MOMAaJjasi BHOBb B CJIU3UCTBIE OBOJOYKH U KOX-
Hbl€ [TOKPOBBI, BbI3bIBAIOT Pa3BUTHE MHOXECTBEHHBIX BTOPHYHBIX adT,
KOTODEIE 3aTeM M3BA3BISIOTCS. 3aboJieBaHHUE COMPOBOXAAETCS JIMXO-
pPano4HpIM coctosiHWeM. [IporHos GraronpusiTHBIMA.

HAmmyunter. BoipabaThiBaeTcsl HEMPOLOIKUTENbHBINA, THIOCHELH-
dUYecKHiT HMMYHHTET.

JlaGoparopuas amarnoctuka. Mccnenyemoiit MaTepuan — copepxu-
moe adT, KpoBb, Moya. BUpychbl BbIIE/NAIOT HA MOPCKHMX CBMHKax (3a-
paXeHHe B MoAyLIeyKy Jam), MbILIAX-COCYHKaX, B KYJbTypax Kie-
ToK; HaeHTuuuupyoT ¢ momotupio PCK, PU®D. [Ina cepoauarHo-
cTuKH 3aboneBaHus ucnonesyior PCK, PH, UDA.

Cnennduyeckas npopuiakTuka u jedenne. Cneunduyeckas npo-
¢unakTka y monei He paspaGoraHa. CelIbCKOXO3SHCTBEHHBIX XH-
BOTHBIX NMPUBUBAIOT WHAKTUBHPOBAHHON KYJIbTYpalbHOM BaKUMUHOH.
JleueHHe cHUMITOMAaTHYECKOE.

13.3. Bo3GyanTenu npoTo30MHbIX MH(EKLUUA HaPYXKHbIX
NMOKpoBOB

13.3.1. Bo36ydumens mpuxoMoHoO3a

TpuxoMOHO3 — aHTPONOHO3Hash WH(EKLNOHHass G0JNe3Hb, BbI3bIBae-
Masi mouenoyoBoif TpuxomoHagoi (Trichomonas vaginalis), compo-
BOXJAlOWIAsiCA MOPaXeHUsIMH MOYeINoJoBoi cucreMbl. Ilepenaercs
MPEeUMYLIECTBEHHO MOJIOBLIM ITYTEM.

Bosbyaourenb oTHocutcss Kk Protozoa, THmy Sarcomastigophora,
noatuny Mastigophora — xryrukoHocupl. Liuct He obpasyer. Umeer
rpyureBuiHyio ¢opmy, pasmepst — 8—45x2—14 Mkm. Yerblpe Xry-
THKa PAcIONIOXeHbl Ha MepeaHeM KOHUE KIeTKu. OOMH XTYTHK CO-
elMHEH C KIEeTKoH yHAyaupyroweid MeMOpaHoii. B okpyxalolieit cpene
Obictpo norubaer. sl mocTaHOBKM AMArHo3a MCIMONb3YIOT MHKPOCKO-
MAYECKUHA METoL.

3aboneBaHue Mepenaercss MoOJOBBIM IMYTEM, peako 4epe3 Mpeiame-
Tbl JIMYHOI TrUTHEHbl. Ui NeyeHUst MPUMEHSIOT METPOHMIA30J], TH-
HMJa30JI, ocapcoll, AMUHApcoH, ¢ypaszoiauaoH U ap. IlpopunakrTuka
MPOBOAMTCS KaK IMPU BeHepUyecKUX 3a6oJIeBaHUsIX.
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Fnasa 14

BO3BYAUTENIN MUKO30B

3abosieBaHus, BbI3biBaeMble rpubamMu, HasbIBalOTC MUKo3amu. Ha-
3BaHus 60JIe3HEe MHOLIA CBS3aHbI C JOKATU3ALMEH MaToNOrM4yecKoro
npoitecca (Ha KOXe — JePMAaTOMHKO3bl, B JIETKUX — [THEBMOMHKO-
36l M T.A4.), HHOrAa — C BUAOM B0306yauTeNnss (MyKOpOMMKO3, ac-
neprutes, Tpuxoputusa 4 T. A.). boraHudeckas Kiaccudukauus u
CTpoeHue rpuboB NMpuBedeHb! B rnase 2. Huxe NMpUBOMUTCH Kiaccu-
dukauus Bo3OynUTENEH MHUKO3OB.

I. Bo3byaurenu rnyGokux (cucreMHbIX) MuKo3oB: Coccidioides im-
mitis, Histoplasma capsulatum, Criptococcus neoformans,
Blastomyces dermatitidis.

I1. Bo3Gymautend MoakoXHbIX (cyOKyTaHHBIX) MHKO30B: Sportrichum
schenckii u np.

I11. Bo3byautenu snugepMoMuko3os (aepMaTomuko3oB): Epidermo-
phyton floccosum, Microsporum canis, Trichophyton rubrum u ap.

IV. Bo3byaurtenn KepaToMuKo30B (IIOBEPXHOCTHRIX MHUK030B): Malas-
sezia furfur, Cladosporium werneskii, Trichosporon cutaneum u ap.

V. Bo3byaurenn onnopTyHucTHYeckKux muko3os: Candida albicans;
pasnuyHbie BuAbl pogoB Aspergillus, Mucor, Penicillium u 1p.

14.1. Xapakrepucrtuka MMKo3oB

I'nybokue MHKO3bI HaOMMHAIOT XPOHHYECKUE OakTepHanbHble WH-
tdekuum, BrI3BaHHBIE TyOepKY/Ie3HOW MANOYKOM M aKTMHOMHMUETAMH.
TepBryHble MopaxeHUsT OOBIYHO 3aTParuBalOT JEIKWE U MPOTEKAIOT
B dopMe OCTpbIX IMHEBMOHUI; WHOIJA IeMaTOreHHO PaclpoOCTpaHs-
I0TCS 1O BCEMY opraHu3My. BojieaHb HeKoHTarvosHa. B noantutuo-
THYECKYIO 3Py 3aKaHYMBalach JieTabHO. BricokoadgeKTUBHbI MOMH-
€HOBble AHTHUMUKOTHYECKHUE IpenaparThl.

MoakoxXHble MHUKO3bl XapaKTepHbI I XMTejlei cejibCKoi Me-
CTHOCTU B CTpaHax c XapKuM KiHuMaTtoM. OBGpa3ylorcsi MOfKOXHbIE ab-
cLecchl M rpaHyJleMbI, KOTOpbIE MO3Xe MEPEXOAAT B XPOHHYECKHUE SI3BBI
c MopaxXeHWeM MSTKMX TKaHeill U KOCTeil — MHLETOMBL.

DNuaepMOMHKO3bl — XpOHHYECKHE WH(bEKLUH, OObIYHO IMpo-
Tekaiouie nerko. Bo3obyaurend oOUTAIOT Ha KOXe MJIEKOMUTAIOLIMX
(u3pedKa B MoYyBe) M NepefaloTcsl MpU KOHTaKTe ¢ OGOJNbHBIM XH-
BOTHBIM HWJIM Y€JIOBEKOM.

KepaToMuKO3bl — peAKHe Jierkonporekawlnye 3aGoneBaHMs.
Ot 3aboneBaHUd — pa3HOUBETHBIM yMLIail (Manacce3nos), YEPHbIH
nuwait (knagocnopuo3), 6enass npegpa (TpUXocnopo3) — Ha Tep-
PUTOPUM Halleit cTpaHbl MPaKTHYECKH HE BCTPEYAIOTCH.
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OMNOpTYHUCTUYECKHE MHKO3bl — acnepruuiesbl, KaHau-
03bI, MYKOPO3bl M Ap. — BO3HHMKAIOT Ha (pOHE HMMYHORE(PHLMTOB.

MHorue 13 Bo3OyauTeNeH ABNSIOTCS MPEACTABUTENSIMH HOPMAJb-
HOi MUKpodtopsl yenoBeka. KiMHuveckast KapTUHA OMpeaessieTcsl JIo-
Kanuzalyeil rpouecca (MECTHOTO WIM reHepaau3oBaHHoro). Mcxon 3a-
GoJieBaHUSl B 3HAYUTEJNBHOIN cTeneHH OBYyCIOB/eH COCTOSSIHUEM MHK-
poopraHH3Ma.

14.2. [iInarHocTuka MMKO30B

Ans guarHoCTMKH MHUKO30B MOTYT OBITh HCITOJNIb30BaHbI MHKPOCKO-
MUYECKUE, MUKOJIOTMYECKUE (KyJIbTYpajibHBie), aUiepruyeckue, ce-
poJiornueckue, OMONOrMYECKHE M TMCTOJOTHYECKHE METOABl MCClie-
goBaHusi. B 3aBHCHMMOCTH OT MaToreHe3a MaTE€pPHAIOM IUISL MCCIIENO-
BaHMA MOryT OBITb T'HOH, MOKpOTa, MOpaXeHHbIe BOJOCHI, HOITH,
YyelryiKM KOXH, ITYHKTaThl KOCTHOTO MO3ra, JUM(dAaTHYEeCKUX Y3JIOB,
BHYTpEHHHMX OpPraHOB, KpOBb, Xe€lT4Yb, UCIPAXHEHHUs, OHOMTAThI TKa-
HEl U T. 1L

MUKPOCKOMHYECKOE MCCIEAOBAHME BKJIIOYAET MUKPOCKOIMIO Ha-
TUBHBIX (HEOKpallleHHbIX) M OKpaiUeHHBbIX Ma3koB. [ias npurotosie-
HMSA HATHBHBIX IpPENMapaToB BOJOCHI, COCKOOBI KOXH, HOITEH Mpo-
ceeTsaioT B 10—30 % pacrtBopax KOH wnn NaOH. O6pabotaHHblif
LIEJOYBIO MaTepyal MOMELLAIOT Ha MPEAMETHOE CTEKIO B Karullo IJU-
LIEpMHA, HAKPBIBAIOT MOKPOBHBIM CTEKIIOM M MHKPOCKOIMHMPYIOT (MOX-
HO MCMONb30BaTh (Ha30BO-KOHTPACTHYIO MHUKPOCKOIMHUIO), YTO AaeT
BO3MOXHOCTh M3Yy4YHThb CTpO€HHEe Tpuba, pacrosjoxXeHHe crop, HO
OKOHYAaTeJIbHOE 3aKJ04eHHME O BMIOBOIM MPHUHALIEXHOCTH Ipuda
MOXHO CHAENAaTh TOJBKO [TOCE KYIbTYPaJbHBIX HCCIEAOBAHHMA.

JInsi oKpacK¥ Ma3KOB 4allle BCEro MCHONb3yioT MeToAbl I'pama,
Limnsi—Hunbcena, Pomanosckoro—I'mm3bl. s okpacku gepmaTodu-
TOB MPUMEHSIIOT Takxke Metonbl Cabypo, AmamcoHa M Jp.

KynpTypajibHOe (MMKOJOTHYECKOE) MCCIEAOBAHME IMPOBOIAT NS
BbIZEIEHUS YMCTOM KynbTyphl rpuba u ee upeHTUdUKauuu. HMcrnomb-
3YI0T TUIOTHBIE M Xuiakue muTatesbHble cpeianl (Cabypo, cycno-arap,
Yaneka u ap.). UHky6Gauus B Tepmoctate (22—28 °C) miaureinbHas
(3—4 nen). Uucryio KynpTypy rpuba MaeHTUGUUMPYIOT MO COBOKYII-
HOCTH MPU3HAKOB: ¢opMe KOJIOHWIA, UX LBETYy, KOHCUCTEHLIMU, MMK-
pPOCKOMUYECKOI KapTHHe (XapaKTep MMLENHs, paclooXeHHe CIop,
KOHHMAMEHOCUEB) W APYIMM TMpH3HAKaM.

Ceponornyeckmue peakUuu Ui AMarHOCTHKH IpUOKOBbIX 3abose-
BaHMIi1 NMPOBOJSAT C MPUOKOBBIMM AHTHUIE€HAMU MO OOLIEMTPUHATBIM Me-
TOAMKaM, Kak M JJIsi AMaTHOCTMKM APYTMX MHGEKLMOHHBIX 3aboje-
Bauuii (PA, PII, PCK, PHTA, PUD u np.).

AJiepruyeckue MpoObl MOXHO TMPOBOAUTH MO OOLUEMPUHATHIM Me-
TOAMKAM BHYTPUKOXHBIM BBEJCHHWEM COOTBETCTBYIOLUUX aJVIEPIreHOB
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(monucaxapuiHble U 6ejIKOBble PpakKiMKU U3 KIETOK WIH KJIETOYHBIX
060J104eK, B3BECh KJIETOK YOUTBIX IprbOB, GuibTpaThl KyAbTYp). s
BbisieNieHust THT MoXxHO HMCMoNb30BaTh TECT JETPaHYJISILIMM TKaHe-
BbIX M CHIBOPOTOYHBIX 6azounoB, a mis BoisiBiaeHusi I'3T — peak-
LUMU TOPMOXEHHUS] MUTpaLlUM ¢aroluToB, 61acTHON TpaHchopMaLuUu
JUMGOLIUTOB.

Buonornyeckoe ucciefOBaHME MPOBOIAAT Ha J1abDOpAaTOPHBIX MO-
Jensix (MBILLK, KpbIChl, MOPCKHE CBUHKH, KPOJUKH, cobaku, Kolll-
KH). Buonornyeckyio MoAenb MMKO3a UCTIONL3YIOT ISl BBISBJIEHUS Ma-
TOTeHHOCTH BO30OYAWTeJsl, BbIAENIEHUSI YUCTOM KYABTYPBI, WU3YdEHHS
HOBBbIX AHTUMHMKOTHKOB.

I'ucTonornyeckoe ucciefOBaHHE AAaeT BO3MOXHOCTb OOHapYXHTh
rpub B TKaHSX, U3YYUTb €ro Mop(oJOruio U 0coOEeHHOCTH MATOJO-
rMYecKoro mnpotecca, BbI3BAHHONO MM B OPraHU3Me.

fnaBsa 15

BO3BYAUTENWU MEONEHHbLIX BUPYCHbIX
NWHOEKLUWUHN

MeaneHHble BHUpYcHble WHGEKIUU XapaKTepU3YIOTCSl ClefyIOLIMMH
MPU3HAKAMM:

® [IMTEbHBII MHKYOAaLlMOHHBIA mnepuof (B TeYeHUE HECKOJIbKHX
MECSILIEB WM JIET);

® cBoeoOpa3Hoe MopaxXeHHWE OpPraHoB U TKaHeH, NMpeuMyILecTBEHHO
LIeHTpaJIbHOI HEPBHOMN CHUCTEMBI;

@ MeJIEHHOE, HO HEYKJIOHHOE MporpeccHupoBaHue 3abojieBaHu,

® HeysbOexHasi CMEpTb.

Bo36yauTensiMM MeJIEHHBIX BUPYCHBIX MHGEKUMA MHOIAAa MOTYT
6bITh 0OBIYHbBIE BUPYChl (BMPYChI KOpH, KpacHyxu M Ap.). Hampumep,
BHPYC KOPH MOXET BBI3bIBATH MOJOCTPBIA CKJIEPO3UPYIOLIUIA MaHIH-
tepanur (TICIID), Bupyc KpacHYXM — IMPOrPecCUPYIOLLYI0 BPOX-
JEHHYIO KPaCHYXy M TpOTPECCHPYIOILUI KPacHYLUHBIH MaH3HUeda-
JuT. B ocHoBe maToreHe3a MeJIeHHBIX BHPYCHBIX MHMEKLUit JexaT
NepCUCTEHLIUA BUpyca (IUIMTeNbHOe MpebbiBAHME B OPTaHM3ME) U €ro
MoBpexXaawlliee HeicTBUE HAa KIETKH M TKAaHM.

MenneHHble BUpycHbiE MHGEKLIMM MOTYT Da3BMBATbCS B PE3YJib-
TaTe AEHCTBUS HE TOJBKO OOBIMHEIX BMPYCOB, TAKMX, KaK BUPYCHI
KOPH, KPacHYXM M [Op., HO U MHOEKUMOHHBIX 6€JIKOBBIX YacTHL] —
TIPUOHOB.

IIpnonnsie Gonesnn. Bo3bynurtenn 3tux Goje3Heil — MPUOHBI —
OTJIMYAIOTCA OT OOBIYHBIX BUPYCOB psinmoM cBoiicTB. [IpuOHBI sABJIS-
10Tcst HHPEKUMOHHBIMM OeIKaMU ¢ HM3KOH MOJIEKYNSIpPHOH Maccoi
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nopsiaka 30 kJI, He MMEIOT HYKJIEHMHOBBIX KHCJIOT, HE BBI3BIBAIOT
BOCMAJIEHUSI U UMMYHHOIO OTBE€Ta, YCTOMYHMBBI K BBICOKOM TeMIie-
patype, ¢opMmanbaeruay, rayTapaibAerviay, p-MponuoNakToOHY, K
pa3sfiMYHBIM BUIAM M3JNy4YeHHWit. Belok npuoHa xkoavpyercss reHamu
OpraHu3Ma-Xo3siMHa, KOTOpble, KaK [10/IaraloT, COAEpXaTcs B KaxX-
IOil KJIETKE U HaXOASITCS B PENPECCUPOBAHHOM COCTOSIHMM. I1pHoHbI
MMEIOT pSIA CBOWCTB, XapaKTEpHbIX X OOBIYHBIX BHPYCOB: OHH
MMEIOT YIBTPAMUKPOCKOMMYECKHE Pa3Mepbl M MPOXOIAT yepe3 Oak-
TepHalbHblE GUWIBTPbI, HE KYJbTUBUPYIOTCS Ha HMCKYCCTBEHHBIX
MUTATEABHBIX cpelaX, PEenpoAyLMPYIOTCS TOJBKO B KJIETKaX JAC BhI-
COKHUX TUTPOB, MMEIOT LITAMMOBBIE Pa3IUYUS U Ap.

MaTorenes. UHdHUMpOBaHME MPUOHAMM MMPOUCXOAUT B PE3Yb-
TaTe TMOCTYIUIEHWS B OPraHU3M (C MHMILEH, 4Yepe3 KpOBb HIIM TIpH
TpaHCIUIAHTALlMM HEKOTOPBIX TKaHe#) u3zodopMbl OenakoBoit moje-
KyJabl npuoHa. OHU MOMafaT OT GOJBHBIX CEIbCKOXO3SMCTBEHHBIX
JKUBOTHBIX (KPYMHbIA pOraThlif CKOT, OBLIBI M Ip.) MpH YnoTpebie-
HUM HEAOCTATOYHO TEepMMYecKH oOpaboTaHHoOro Msica, cybmpoayk-
TOB WJIM OT JIOACH TpH PUTYaIbHOM KaHHHOaau3Me, KOrAa roexaa-
€TCSl MO3F YMEpIUMX POACTBEHHMKOB (KaK JaHb YBaXXeHHSI K MOTHOG-
weMmy wieHy kmaHa) (y a6opureHoB Hoboit I'Buneu). M3odopmer
MpUOHA, MOMaB B OpraHU3M, BUIMMO, AEPEINPECCHPYIOT I'€H, KOAM-
PYIOLLMHA CUHTE3 MPHUOHA, B PE3YJBTATE YEro MPOUCXOAUT HaKoIIe-
HUE MPUOHOB B KJIETKE, Bemyllee K rydbxooOpasHoMy MepepoXIeHHIO,
pa3pacTaHMI0 TIMAIBHBIX KJIETOK, HAKOIUIEHHIO MO3FOBOTO aMHJIOU-
na. opaxeHue KJIETOK UEHTPaJIbHO HESPBHOM CHUCTEMBbI BbI3bIBAET
XapakTepHble KJIMHUYECKUE MPOSIBJIEHUS], TAK Ha3bIBAEMbIE MOZOCTpbIE
rybkoo6pa3Hbie 3HUEDanTOnaTUH.

KnuHuuyeckass kapTuHa. B HacTrosiiee BpeMsi U3BECTHO 0o-
Jee 10 npHoHHBIX Oojye3Heit. DTo Goe3HH yenoBeka Kypy, Kpeiiri-
denpaa—Axoba, cuHapom I'epctManHa—IHTpycnepa, cemeitHaa ¢a-
TanbHasi 6eCCOHHMLA, a TakKe O0JIE3HM XUBOTHBIX — CKpEIH Yy OBell,
rybkoo6pasHasi sHUedasonaTisi y KpyMHOro poraToro cKoTa, KOLLEK,
TpaHCMHUCCUBHast 3HUedanonaTHss Hopok u ap. MHKybGauMOHHBII
NepHOA MpH PUOHHBIX GOJIE3HSAX COCTABJISIET HECKOMBKO JIeT (a0 15—
30 ner).

Kypy (ot cnoBa apoxaTb) — TaK Ha3biBaeTcsl GOJNE3Hb Ha S3bIKE
namyacoB octpoBa HoBass I'BuHesi, 4TO 03HauaeT ApOXaTb OT XOJO-
na vnu crpaxa. IIpu 3Toit GosmesHu B pe3ynbTaTe MOPaXEHUs LEHT-
panbHOW HEPBHON CHCTEMBl pa3BUBAIOTCS HApYIUEHHWS ABUXEHMUS,
MOXOAKH, 03HOO, 3idopus («XOXouylIasi CMEpThb»).

bonesnv Kpeiimygeavda—Sxo6a — peaxas 6one3Hb, HO obHapy-
XMBaeTcsl BO BCeX cTpaHax Mupa. [IpoTekaer B BUme AEMEHLMH (cna-
GoymHsi) MU JBMIaTEbHBIX PACCTPONCTB CO CMEPTENIBHBIM HCXOJOM.
HUHduumpoBaH1e BO3MOXHO MpH yMoTpeOIeHUH HELOCTATOYHO [MpO-
Bape€HHOI0 Msca, MO3ra oBell M KOpOoB ¢ ry6kooOpa3Hoi sHLeda-
nonatuei (GONBHBIX «KOPOBBMM GELLIEHCTBOM»), a TAKXE ChIPBIX yC-
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TpULL ¥ MOJUTIOCKOB. MI3BECTHBI cydyau MHQUIMPOBAHUS TIPUOHAMH
NpH Mepecagke pPOroBHLbI [Jiasa, MpH MPUMEHEHUM JIEKAPCTBEHHBIX
npenaparos (FOPMOHOB U Ap.) XHUBOTHOIO IMPOMCXOXAEHHA, IIpH
HEMUPOXHPYPrHYECKMX OMEPaLMUAX, TaK KAK CTepUNIH3ALMS MHCTPYMEH-
TOB KHUIISTYEHHEM, pa3MYHBIMA BUIAMM HITyYeHHs, (POPMAIHUHOM,
CITHPTOM HE WHAKTMBHUPYET IMOJIHOCTbIO Bo30yauTtens. [loatoMy cre-
PHIIH3ALHIO HHCTPYMEHTOB PEKOMEHAYETCS MPOBOAUThL ABTOKIABHPO-
BanuveM (1 4 npu 6,7 atM), ob6pabGoTkoit 5 % pacTBOPOM THMIIOXJIO-
puna Harpus uiad 0,1 N pacrsopom NaOH.

JuMarHocTHKa OCHOBaHA HA BHIABJIEHHH KIMHHYECKOU KapTH-
HBI ¥ SMHUAEMHOJOMHYECKHX AaHHBIX. BHpyconoruyeckass AMarHOCTH-
Ka, crieuu¢uyeckas nmpouNakTUKa U jeyeHwe He paspaboransl. He-
crreungpuyeckas MpoPHIAKTUKA CBOIUTCA K O3MOPOBIECHHIO IOTOJIO-
BbSI CEJIbCKOXO3SIMCTBEHHBIX XMBOTHBIX M HCKJIIOYEHHIO OMACHBIX
PUTYABHBIX 0OpSIOB.
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Iurenns 199
iramm 19

Bk3oTokcHHH 119, 120

DKonorus MMUKpoopraHuamoe 63—79

Bkcenpecc-guarHoctika 195

BHAaoTOKCHHH 121
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