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METOANYECKUME YKASAHWA

YBaxaemble obyyatroLmecs!
BbINO/IHEHWIO KOHTPONBLHOW PaboThl 4OKHO NpeALlecTBOBaTb NOAHOE YCBOEHMe Kypca no
TemMaM, KoTopble NpeAcTaB/eHbl B y4ebHO-TeMaTUYeCckoM MnaaHe.
Kaxapbl 06yyaroLLNnCa AOMXKEH BbIMONHUTL OANH BapUaAHT.
CTyAeHTbl, PaMUInNN KOTOPLIX HAUMHAKTCA C BYKB:
K.JJ1-  BbinonHAT BapuvaHT Ne 1,

N,M- BapuraHT Ne 2
3,H,4- BapuaHT Ne 3,
X,0,10- BapuaHT Ne 4.
E,M,>- BapuaHT Ne 5,
A,P,LL- BapuraHT Neb,
IC,L- BapuaHT Ne 7,
B T Y- BapvaHT Ne 8.
b,Y,L- BapuaHT Ne 9,
AdX - BapuraHT Ne 10

PaboTbl, BbINO/IHEHHbIE HE MO CBOEMY BapUaHTY, NPOBEPATLCA He ByAyT.

TekcT paboTbl opopMaseTca Ha bymare ctaHgapTHoro dopmata A-4 (210x290 mm) B
neyaTHOM AN PYKOMMUCHOM BUe. [TeyaTHbIi BapnaHT 0QOpMAAETCA LLPUPTOM
PT Astra Serif pasamep wpudTa 14, MexXcTpouHbln nHTepsan 1,0. TUTYNbHbIA AUCT
AO/MKEeH ObITb OPOpMIIeH cornacHo obpasdy, npeAcTaBlieHHOMY B JAaHHOWN
MeToAnuKe.

Ha oAMH K13 BOMPOCOB KPOME TeopeTU4eckoro oTBeTa HY>XHO CO3AaTb
npe3seHTaLMo (YyKa3aHo B 3aaHuN)

TpeboBaHMA K CO34aHMI0 Npe3eHTauuni:
1. npeseHTaums fomkHa cogepxatb 10-15 cnaingos

2. nepBbliA CNaNA AOSXKEH OTpaxaTb Ha3BaHMe paboTbl 1 CcBefeHUS 06 ncnonHuTene
(PNO cnywatens, Ne rpynnbl)

3. nocnegHwnin cnailg — CANCOK MCTOYHMKOB, WCMONb30BaHHbLIX MPWU BbIMOJHEHNN
paboTbl

4. paboTa He Ao/XHa 6bITb NeperpyxeHa TeKCTOM,
5. npe3eHTauus JOMKHa COAepXKaTb UANOCTPALMN OTpaxatoLme Temy

6. BCce npeseHTaunn CcAaroTcd B yqe6Hy+o 4aCTb Ha KOMMaKT- ANCKe, BNIOXEHHbIV B

darin 1 nanky ¢ KOHTPOJIbHOW PaboTow Mo 3TOMY NMpegMeTy

PaboTta caaetcs B y4ebHyto YacTb A0 12 mas.






TemaTnueckuii njiaH OCHOBBI MUKPOOHO/IOTUM U HMMYHOJIOTUH

Tema 3aHATUA
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ITpeiMeT MUKPOOHOJIOTHS €ro 3afauwu.

Knaccudukaiysi, HOMEeHK/IaTypa MUKPOOPraHU3MOB.

Mopdosiorusi ¥ (prU3M0I0rHUsi MUKPOOPTaHU3MOB.

[TpUHIMIBI KYJIbTUBUPOBaHUSI OaKTepUil.

He3unbekuys. CTepun3alusi.

JKO0JIOTHMsI MUKDOOPTaHU3MOB.

YyeHue 06 UHGEKIUSIX.

OCHOBBI XMMHOTeparvy WH(MEKI[MOHHbBIX 3a00/1IeBaHUM.

LX) = 2

IToHsiTHe 00 UMMYHUTETE.

VIMMYHHBIM CTaTyC.

el
— O

VIMMyHOTeparnusi, PMMYHOTIPO(H/IaKTUKa,
MMMYHOHMarHoCTMKa MH(MEeKIIMOHHBIX 3a00/1eBaHUM.

3afiaHus I/ CaMOCTOATEe/IbHOH pPadoThI

Bapuanr 1

JlauTe MO/IHBIA OTBET HA BOMPOCHI:
1.Mukpobuonorus Kak Hayka. IMMyHos10THs Kak HayKa. lcTopust pa3BUTHSL.
2.Ctpykrypa bakTepuanbHOM K/I€TKH. (CO3/1aTh MPe3eHTAaLUI)

3.0cobeHHOCTH MUKPOOHMO/IOTHUeCKOW IMarHOCTUKY MPOT0030B. [IpodunakTrka
IIPOTO030B .

TecTtoBble 3agaHUA
1.K mapoBuiHBIM OaKTepUsiM OTHOCSITCSI
a) BUOPUOHBI 6) capuuHbl  B) AuUrUI00aKTepUU T) CIOUPW/UIbI
2. K obnmratHbiM aHa3pobaM OTHOCUTCS
a) Bo30yautenu auseHTepud — 0) OpromHOTH(O3HAs ManoyvKa
B) KJIOCTPU/US CTOJIOHSKA I) XOJIepHbIN BUOPHOH
3. 3abosieBaHMeM, Tiepe/IatOIIMMCs Uepe3 MOUBY, SIBJISETCS
a) xonepa 0) GemeHCTBO B) TpUMIM I) CTOJIOHSIK
4.MexaHu3M niepejiaui UHPEKIUU SBJISIEeTCS
a) MUILeBOU 0) BO/IHBII B) BO3/1yLLIHO-KaMebHbIN ') KOHTAKTHbIN
5. AHTMOMOTHKOM, Bbl/le/IeHHbIM U3 TPUOOB SIB/ISI€TCS:
a) TeTpaUK/IWH  0) MOTMMUKCUH B) MEHULAITUH ) rpaMULUH
6. EcTecTBeHHbII aKTUBHBI IMMYHUTET BbIpa0aThIBaeTCsl B pe3yJibTaTe:
a) BBeJleHUs BaKLIVHBI
0) mepeHeceHHOTo 3abo/ieBaHUS
B) TIOJy4YeHHsl aHTUTeN C MOJIOKOM MaTepu
r) BBeJleHUsI aHATOKCHHA
7. Cpe[CTBOM ITAaCCMBHOM UMMYHU3aLIUH SIBJISI€TCS



a) CTOJOHSYHBIA aHATOKCHH B) TPUIINO3Hasl BaKLMHA
B) AIC-M I') TPOTHUBOIPHUIINO3HbIM raMMario0ymuH
8. K cpescTBaM acCMMHOM UMMYHH3ALMA OTHOCST
a) OpromHOTH(O3HBIN dar
0) TIPOTMBOCTONOHSYHYIO CHIBOPOTKY
B) TYy/JSIPEMUNHYIO BaKL[UHY
I) TPUIIIO3HYIO BaKL[UHY
9. OcHOBHBIMU (YHKIMSIMUA LIMTOTI/Ia3MaTHYeCKOl MeMOpaHbI sIBJISIFOTCS:
1) perynvpoBaHye TpaHCTIOPTa METabOMUTOB M NOHOB
2)obpa3oBaHue hepMeHTOB
3)obpa3oBaHre OKCUHOB
4) yuacTve B CUHTe3e KOMITIOHEHTOB K/IETOUHOUM CTeHKU
5)ydacTue B CriopooOpa30BaHUM
6) KOHTpo/IMpOBaHHe 0OMeHa BeIleCTB MeXX/y KIeTKOM U OKpY»Katollell cpefioi.
7) KOHTPO/IMPOBaHHe OOMeHa MeX/y OpraHe/UlaMH U LIATOTIa3MOM
a)BepHo 1, 2, 3,5,6
0) BepHO 3,4, 5, 6,7
B) BepHO 1, 2, 3,4,7
r) BepHO 1, 2, 3,4, 5
10..[J71s1 BbI/Ie/IeHHs MUKPOOPTraHU3MOB TPeJTIOUTUTE/IbHO UCITI0/Tb30BaTh MTUTATe/IbHbIe CPe/ibl:
1) mpocTeie a) eciv BepHO 1, 2
2) CIoXKHbIe 6) ecnu BepHO 3, 4.
3) 2/IeKTUBHbIE
4) cpepbl oboraiteHusl.
11.da30B0-KOHTpaCTHasE MUKPOCKOIIUSA UCIIO/Ib3YeTCs [PU U3YUYeHUU:
a) OKpallleHHBIX MperiapaToB
0) HaTMBHBIX HEOKpAIlIeHHBIX MTPerapaToB
B) NIpY NPOBe/ieHUH LielTpadepHON MUKPO(OTOCHEMKH
I') IpY UCC/1e/JOBaHWM 11aTO/I0OTMUeCKOro MaTeprasa
1) BEPHO BCe TepeuyncieHHoe.
12.ITokaszanuemM [/l TIpOBeJleHUs] AHTHOAKTepUalbHOW Teparmuu Y TOCHHUTaTM3UPOBAHHOTO
60JIbHOTO SIB/ISIETCS
a) MOBBILIEHHAs1 TeMIlepaTypa
0) HarHoeHWe paHbI
B) Bbl/[eJIeHHE U3 NTaTOJIOTUUeCKOr0 MaTepraga MUKPOOPTaHH3MOB B O0JTBILIOM KOJTUECTBe
I') BCe TIepeurC/IeHHOe
13. Ctau0KOKKM pacHasararoTesi B Buie
a) TakeToB 0) 1mernouek B) O/IMHOYHBIX KJIETOK T') TPO3/lbeB BUHOTpaja
14.1To Tumny AbIXaHUS MUKPOOPraHU3MBbl [e/IsaTCs
a) Ha obMraTHbIe aHa3poObI 0) Ha ayTOTpodbl  B) Ha TeTepoTPOdbI r) Ha
NepUTPUXUU
15.MexaHU3MOM repeiaun UHPEKIUU SBSIeTCs
a) KOHTAKTHO-OBITOBOM 0) dekanbHO-OpaTBHBIN
B) IUILEBOU I) BOJHBIN
16.Yepes nouBy nepezaercs
a) cronbHsak 6) TyOepkyne3  B) cuduiuc I) ChIMHOU THU(D
17. OcHoBHoO¥ criocob BBefjeHUs paros
a) B MBbIIILY 0) B BeHy B) TIO/IKO’KHO r) uepe3 poT
18.Cpoky oCTaHOBKY CEPOIOTMUeCKON peakLiiy
a) [ -2-ii nern 6osie3HU 6) 3-1 Hegens 6ose3HU
B) 1-5-i eHb Oome3Hn r) 2-s Henens 6oye3HU
19.K 1jeHTpa/ibHBIM OpraHaMm UMMYHHOUM CUCTeMbI OTHOCSIT



a) KpOBb 0) cesne3eHKy

B) KOCTHBIM MO3T r)/iuM¢paTHIeCcKUe y3/bl
20. CpegcTBaMy UIMMYHOTEPAIuU sBJIAOTCH

a) aHTUOMOTUKHU 6) cynbdaHunaMubi

B) CHIBODOTKH r) OGakTtepuodaru

21.[115 STUOTPOITHOM Teparuu KUILIeUHbIX UH(GeKLHI PUMEeHSTIOT
a) aHTHOMOTHKHU
0) cy/bhaHUIaMU/IB]
B) HUTPO(QypaHOBbIe Mperaparthbl
r) 6akTeprodary, CbIBOPOTKHA, UMMYHOTJIO0YJTUHBI
[l) BCe MepeurcaeHHoe
22.BuOpUOHBI  BBI3BIBAKOT  Crlefyolue  WHGEKUH,  KpoMme

a) raCTPOSHTEPUTHI 0) KOJTUTBI B) X0Jiepy
') paHeBble UHEKLIUN [l) TTHeBMOHUM €) SHJIOMeTPUTHI
23 .AyToxTOHHasi MUKpo(opa BOJbl ITOBEPXHOCTU BOZJ0OEMOB IpeJCTaB/ieHa BceM, KpoMe
a) bauIamMu 6) KOKKamu
B) U3BUTHIMU (popMamMu I') MUKPOCKOIIMYeCKUMH BOJOPOCTISIMU
) TaTOreHHbIMU YHTePOOaKTepUIMU e) rpubkKaMu ¥ aKTUHOMMULIETaMU

24. Hurtyarsie rpru0bl pacIipOCTPaHSIFOTCS

a) BO3/IyIIHO-KarlebHbIM IyTeM

0) uepe3 MPOAYKTHI MUTAHKUS

B) uepe3 MpoAYKThl 001xo0/1a

25.3akoHunTe ¢pasy: HekseTouHble (pOPMBI KU3HU -

BapuaHt 2

JlauTe MO/IHBIA OTBET HA BOMPOCHI:

1.Kaccudukarysi, HOMeHK/IaTypa MUKPOOPraHU3MOB. THITbI B3aUMOOTHOLLIEHUN
MHUKPO ¥ MaKpOOPraHU3MOB.

2.bakTepuosnorus. Kinaccudukaius 6akrepuii. Mopdosiorusi 6akTepuii.
[TpencraBuTenu. (Co31aTh Mpe3eHTaLO)

3.I'enbMuHTOMOT S . XapaKTePUCTHKA U K/lacCU(UKaLMs TeJTbMUHTOB.
IIpencraBurenu.

TecToBbIe 3aJaHUA
1. B BUze 1[eNIOYKH pacrioiararoTCs

a) cTadWIOKOKKHM  ©0) CTPENTOKOKKH B) TETPAKOKKH r) MEHUHTOKOKKHU
2. KoHcepBupytolljeli cpefiol sIB/sSIeTCs
a) MSCOIeNTOHHBIN arap 0) rMLepyUHOBas CMeCh
B) cpea JleBUHa r) TIerTOoHHasi BoZia
3. IcTOUHMKOM HMH(GEKLUU SIBJISIeTCS
a) BoZia 6) 601bHBIE )KUBOTHBIE
B) TPsI3HBbIE PYKU I') MOJIOKO
4. K 3aboeBaHUsIM, Ha3bIBA€MbIM TTPOCTEHIIIMMU, OTHOCST
a) rpunm 0) amebua3s B) BUDYCHBIW renaTUT T) [JAW3eHTepus
5.K xvimuoTepaneBTUYeCKHUM CpefCTBaM OTHOCHT:
a) BaK(UHy  0) CHIBOPOTKY B) aHTUOMOTUKHN r) GakTepuocdar

6.EcTecTBeHHBIN TTACCUBHBIM UMMYHUTET BbIPA0ATHIBAETCS B pe3y/IbTaTe:
a) TIOJIyUYeHUs] aHTUTE/ uepe3 TUIalleHTy OT MaTepu
0) BBemeHus OakTepuodara



B) BBe/leHUsl CbIBOPOTKU
I) TiepeHeceHHOro 3abo/eBaHus
7 . AKTUBHBIN IMMYHHUTET BbIpabaThIBaeTCs B pe3ysibTare
a) TiepeHeCceHHOro 3abo/ieBaHuUs 6) BBeeHUs CHIBOPOTKHU
B) IIOJIyueHHUsl aHTUTeJ yepe3 IJIalleHTy r) BBegeHus Oakrepuodara
8.Peakijueii rurnepuyBCTBUTEILHOCTH HEMe/IJIeHHOTO TUTIA SIBJISIETCST
a) aHadumakcus 0) uHMeKIMOHHAs ajIeprHst
B) JIeKapCTBeHHas a/UIeprusi  I') KOHTAaKTHBIN /lepPMaTUT
9.B kuilleuHUKe  MpaKTUYeCKd 3[J0POBbIX  /HOZlel JO/DKHBI TIpeob/iafiaTh
MUKPOOPT-aHH3MBI
a) aHa3pOoOHbIe 0) a3pobOHbIe
B) MUKPOa3po(duIbHbIe r) daKy/bTaTUBHO-aHA3POOHbBIe
10.Haubosee pacripocTpaHeHHBIM METO/IOM CTEPH/IN3aLUHY MTUTATeIbHBIX CPeJl SIBIISIeTCS:
a) CyX0>KapoBO# 0) aBTOK/IaBUpOBaHUE
B) bunbTpaus T) KUIISTUeHue.
11. Llenu u 3afaun caHUTapHOM GAKTEPUOJIOTHY 3aK/TFOUAOTCs BO BCEM CreJyIoleM, KpoMe
a)B paHHeM u OBICTPOM WHAWKAIMM  OAKTepUATBbHOTO 3arpsisHeHUst 00bEKTOB
OKpYKarolllel cpefibl
0) B NIpOBe/leHNU MepOTnpUsITUN M0  CHWKEHMIO Y TIpe/lynpeXxx/jeHHI0
VH(EeKLIMOHHOU 3aboneBaeMoCTH
B) B UCII0/Ib30BaHUM UYyBCTBUTE/bHbIX, YHU(HULIMPOBAHHBIX METO/OB UCCIe0BaHUS /IS
TI0/TyYeHHs JOCTOBePHBIX U M0Ka3aTe/IbHbIX Pe3y/IbTaTOB UCC/IeJOBaHuUs
r)B  U3yueHWM MUKPO(IOpbl  OKpY’Karolllell  Ccpefbl, yUacTBYIOIeN B rporjeccax
CaMOOYMILL[eHUS
12.MicTOYHUKOM BHYTPUOOTBHUUHON UH(MEKIINH MOXKET CTY>KUTh
a) 6bonbHbIe, HAXOSIIMeCs B OTAeNeHnd  0) mepcoHast
B) OKpY>Karolliasi cCpefila U MHCTPYMeHTapuu I') BCe TIepeurc/IeHHOe
13. Cropsl o6pa3syet
a) Bo30yauTenb O0Ty/M3Ma 0) OpromHOTH(O3HAs TTa/ToUKa
B) KWILEYHas rajaoyka r) XOJepHbIii BUODUOH
14.ITo xapakTepy NUTaHWs MUKPOOPTaHU3MBI [1eJIATCS
a) Ha a3po0ObI 0) Ha aHa3pOOkI
B) Ha carpo@UTbl  T) Ha CIIUPW/L/IbI
15.3K30TOKCHH BbI/IeJIsIeTCsl BO30YyJUTesIMU
a) KopH 0) ceiTHOO THdA B) OptomHoro tuda 1) OOTyIM3Ma
16. K 3abosieBaHusIM, TiepeIarOL{MCS] TDAHCMUCCUBHBIM TTyTeM, OTHOCST
a) OPBAU 6) kopp B) Ma/ispuid T) acKapujo3

17. KpaTHoCTb BBe/ieHUs! (paroB B OPraHM3M COCTaBJIsieT
a) 3 pasa B JieHb I10CTe e/ibl 6) 1 pa3B JeHb Ha HOUb
B) 1 pa3 B JieHb HaTOIaK r) 3 pas3aB JieHb JI0 e/ibl
18.CpencTBaMu UMMYHOTepAryy UH(EKLIMOHHBIX OOJIbHBIX SIBJISFOTCS
a) aHTHOHMOTHKH 0) cymbhaHUIAMH/IBI
B) CBbIBOPOTKHU r) Oakrepuocdaru
19. K nepudepuueckum opraHaM UMMYHHOM CUCTeMbI OTHOCSIT
a) KpOBb 0) BHIOUKOBYIO >Keme3y
B) KOCTHBIA MO3T r) TieliepoBbI OISIIKA
20.Y c/I0BUSIMH, CTUMYJTUPYIOIIMMH Karicyi000pa3oBaHue OaKTepuid, SIBJISTFOTCS:
a) PpOCT DaKTepHil B OpraHM3Me YejloBeKa WIH )KUBOTHBIX
6) poCT Ha CUHTEeTHYeCKHX Cpejiax
B) KYJIbTUBUPOBAaHUE MPU HU3KUX TeMIepaTypax
r) POCT Ha Cpefiax, CoZiep KalliX KOJMYeCTBO YI/IeBO/OB.



21. MukobakTepuu pacTyT
a) 6bICTPO Ha /TOOBIX MTUTATE/ILHBIX Cpeax
0) Me/jIeHHO Ha JTFOOBIX TTUTATeTbHBIX Cpeflax
B) OBICTPO Ha CMeLUaIbHBIX CPeJax [yt MUKOOAKTepHuit
I') Me/JIEHHO Ha CITel[Ha/TbHBIX CpeiaX /il MUKOOaKTepHid
22.06s13aTe/IbHBIMY JI/11 OaKTepHa/bHOW K/I€TKH BHYTPEHHHMHU CTPYKTYPaMH SIB/ISTFOTCS:

1. yuroriasma a) ec/id BepHO 1, 3
2.CTIOpbI 6) ecsii BepHO 2, 3
3. HyKJIeou[, B) eC/i1 BepHoO 1, 4.

4.3epHa BOJIFOTHHA.
23.I1py mepBUYHOM (aKTEpPHUOJIOTHUECKOM HCC/IeJOBaHUM Ma3Ka U3 OTKPBITOM paHbl Hanbosee
1jes1lecoob6pasHo UccieloBaTh
a) TUIOTHBIE CpeJbl 0) momy>XKuaKue ciiesibl
B) KUJIKH€e CpeJibl T') IJIOTHBIE CPeJibl U Cpe/ibl HAKOIJIeHUs MapasljiesibHO
24.[TpoxokeniofoOHbIe TPUOBI He XapaKTepU3YOTCS
a) Ha/lMureM KPYTJIbIX UM OBajIbHBIX KIeTOK
6) crtocoOGHOCTBIO Pa3MHOKATHCS TTOJIOBBIM M BET€TaTHBHBIM ITyTeM
B) ClIOCOOHOCTHIO 0OPA30BBIBATh MUL[E/THIN
25.3akoHunTe (hpa3y: MUKpPOOpPraHr3Mbl, Pa3MHOXKAIOLECs] C TOMOLLbIO CITIOPaHTUi -

Bapuant 3
JlauTe MO/IHBIA OTBET HA BOMPOCHI:
1.Mukpobuonoruueckas raboparopust yCTpOMCTBO , 000py/JOBaHMe, TIpaBU/Ia

paboThI.

2.®u3noorus 6aKTepuil.

3.Bupyconorus. Knaccudukarusi 1 CTpyKTypa, CBOMCTBa BUPYCOB. (CO34aTh
TIpe3eHTal[yI0)

TecToBble 3aaHus
1.B Buje "BUHOrpa/IHbIX IPO3/ei" pacrionaratoTcs

a) MEHUHTOKOKKH 0) CTpenTOKOKKU
B) CTaUIOKOKKH I) TeTPaKOKKH

2.bakTeprosiornyeckuid, MeTo/, UCIO/b3YIOT [i/1s1 JUAarHOCTUKU
a) BHUPYCHOIO remaTura 6} AuseHTepuM ~ B) TpuMNMa r) BUY-undekunn
3. K 300HO3HBIM MH(EKLUSIM OTHOCST
a) rpunmn 0) OproILIHOM TU(] B) UyMmy r) XxoJyiepy

4.K aHTPOMOHO3HBIM MH(EKLUSIM OTHOCST
a) Opyuennés 0) OelleHCTBO  B) [AW3EHTEPHUIO r) caabMOHesie3

5. K ocnoxHeHUsIM OT NMpUMEeHEeHHA AHTUOMOTUKOB OTHOCST

a) KpUCTa/I/TM3alliIo0 B TTIOUKaX 0) KaHAW[O3bl B) arpaHyJIOLMTOH r)
TaCTPUTBI

6./cKycCTBeHHBIH 1MacCUBHBIN UIMMYHUTET BbIpabaThIBAeTCs 1OC/Ie BBeIeHUS
a) TPUIINO3HOW BaKLIMHbI 6) BakuuHbel AKJIC
B) TramMmMmar/io0y/arHa I) CTOJIOHAYHOTO aHaTOKCHHA

7. K crietuduueckum pakropam 3amivThl OTHOCST
a) daronuro3  6) uHTepdepoH



B) aHTUTEHbI r) aHTUTesna
8. C 1esbto BbIsIB/IeHUSI MH(DEKL[MOHHOM a/l/iepryu ajiepreH BBOAST

a) BHYTPUBEHHO 0) BHYTPUMBIILIEYHO
B) BHYTPUKOKHO r) TOJKOXXHO
9. [Ins TpyAHBIX feTeii Haubosee ¢hu3monoruuHel brpum00aKTepUy BIA
a) B.bifidum 6) B.adolescentis B) B.longum
10.Hanbosee yacTo B MpakTUYeCKUX 1aO0OPaTOPHSX UCIIO/IB3YeTCS METO/, 3apayKeHHSI )KUBOTHBIX:
1.BHYTPUBEHHbI! a) ec/iv BepHO 1, 2
2.mepopasibHbIN 6) ecsu BepHO 3, 4

3 BHYTPUODIOILIMHHBIN B) €C/Ii BEPHO 2, 5.

4 TIOAKOXKHBIMN

5 HaKOXKHBIM.
11. CaHuTapHO-TIOKa3aTe/bHbIe MHKDPOOPTaHH3Mbl JIOJDKHBI y/I0B/IETBOPSITH C/IeYIOLUM
o0si3aTesIbHBIM TpeOOoBaHUSIM, KpOMe
a) TIOCTOSIHCTBA OOHApY>KeHWsI B HUCC/IAyeMbIX O00beKTaxX OKpPY>Karolieid cpe/ibl
0) AoCTaTOUHOM YMC/IEHHOCTH
B) CIIOCOOHOCTH K pocty Ha MIPOCTBIX MUTaTebHbIX cpefax
') CIIOCOOHOCTU K POCTY Ha CJIOXKHBIX TIUTaTe/bHBIX CpejjaxX

12.Anst mpopuIaKTUKU BHYTPUOOIBHUYHBIX MH(EKLUM HeoOX0[UMO BCe repeurc/ieHHoe, KpoMe
a) IpoBeZieHus BaKLUHAL[UH OOJIbHBIX
6) cobmoieHrst HOpMbI CAaHUTaPHO-TIOKa3aTe/TbHbIX MUKPOOPTraHU3MOB [I/Isl COOTBETCTBYIOLIMX
NeueOHBIX YUpeXIeHUH
B) TMpOBEJeHHsI KOHTPOJII CTEPUIbHOCTH JIEKAPCTBEHHBIX CPeJCTB, XUPYPruyeckoro
VMHCTPYMEHTapHsl, III0BHOI'O MaTepHasa U Jp.
I') TIOBBIILIEHUS KauecTBa MeIULMHCKOT0 00C/Ty>KUBaHUsI O0JTbHBIX
13. T'pamorpuriatensHble OaKTePUX OKPAIIMBAIOTCS
a) MeTHW/IeHOBLIM CHHUM 0) TreHWLIaHBHUOJIETOM
B) (QyKCUHOM r) pacTtBopoM Jlrorosns
14. K c/10)KHBIM CpejiaM OTHOCST
a) MSICOTIENTOHHBIM arap  0) KapTodeTbHO-T/IMIIEPUHOBBIN arap
B) MSICOTIENITOHHBIN Oy/IbOH T) MenToHHas Boza
15.K aHTpOIOHO3HBIM UH(EKLUSIM OTHOCST

a) CUOUPCKYIO SI3BY 6) OGereHCTBO
B) KOpb r) Ca/JbMOHesIe3
16. K 3abosieBaHusiM, Tiepeiat0LL{UMCs Yepe3 THILy, OTHOCST
a) Mansgpuio 0) [OU3eHTepUI0  B) TPUIIT r) KOpb
17.11pupopo¥i ¢aros sIB/SIOTCS
a) BUPYCHI 6) rpubbl  B) OakTepuu r) MUKOIIa3Ma

18. [IposiBieHueM peakLy arr/IF0TUHALIUU SIBJISIeTCS
a} TremMoJiu3 SPUTPOLIUTOB
6) oOpa3oBaHue 0cajKa B BUJe «30HTHKA»
B) oOpa3oBaHHe MJIOTHOTO OCa/ika B BUZie "MyTrOBKU"
r) obpa3oBaHue MyTHOTO "KoJibLa"
19. KnetouHbIMM (pakTOpaMu Hecreliu(prueckoi 3alUThl OPraHU3MbI SIB/ISFOTCS
a) aHTUreHbl 6) KomruiemMeHT
B) JIM30LIUM r) Makpodar
20.ITogBMKHOCTE OaKTepHii He 0OecrieurBaeTCs:
a) BpaleHUeM XXT'YTUKOB
6) ¢dumbpusiMU
B) COKpallleHHueM K/IeTOYHOM CTeHKHU.
21. Kokmtoiiem 6osietoT



a) ZieTy B JF000OM BO3pacTe
0) HOBOPOJKZEHHbIE U JIeTH MEePBLIX MECSAIEB KU3HU
B) TOJPOCTKU
r) B3pOC/IbIe
) BCe MepeurcieHHble BO3PaCTHbIe IPYTIbl
22. C mpaKkTUueCcKOoM 11e/ibio OakTeprodarv Mo>KHO MCTIOTb30BaTh:

a) JUTsI 1edeOHbBIX 1ies1ei

0) JU1sl BHYTpUBH10BOM i depeHLualiiy 6akTepuii

B) [T IUarHOCTUYECKUX 1iesieu

r) JU1s1 IPOU/IaKTUKY 3ab0sieBaHUiM

) JJ11 KOHTPO/sL 3arpsi3HeHreM OOBeKTOB OKPY’Karol[el Cpe/ibl
e) JU1s1 TeHeTUUeCKUX MCC/IeloBaHUM

X) A1t 0TOOpa MPOTHBOOMYX0/IEBBIX TIPETIapaToB

3)  [Jis BCEro Nepeurc/ieHHOro.
23.KpurteprieM 3THO/IOTMUECKON 3HAUMMOCTU BBIJIEJIEHHS] YC/IOBHO-TIATOTEHHBIX OakTepuid w3
paHbI He sIBJISIeTCS
a) MaCCUBHOCTh
0) MOBTOPHOCTH BbI/Ie/IeHHs] MIEHTUUHOTO BHa MUKPOOa
B) Bbl/le/IeHHe IIITaMMa, yCTOWYUBOTO K aHTUOMOTHKAM
T') BbljleJieHue MUKPOOpraHu3ma
) BeIJieJieHre MUKPOOPraHi3Ma CO CpeZibl oborateHust
24. ToKCUreHHOCTb U Teprr OmNpe/eisitoT C MIOMOILbIO
a) peakuuu AudQy3HOM NpeLUIMTal[iil B arape
6) peakiuu HeliTpanu3aiuu anturen (PHAT)
B) orpe/iesieHusi JaroBbIX BapUAHTOB
25.3akoHunTe ¢pazy: Criopoobpa3syroiiue 6akTepun —

Bapuanr 4

JlauTe MO/IHBIA OTBET HA BOMPOCHI:

1.9Kos0rMss MUKpOOPraH1u3MOB.

2. KynbTuBupoBaHue OakTepuil. TpeGoBaHUs K MUTaTe/bHBIM CpefiaM. (CO3JaTh

Tipe3eHTal[HI0)
3.0cobeHHOCTH MUKPOOHO0/IOTHYeCKOW JUarHOCTUKU BUPYCOB.

TecToBbIe 3ajaHUs

1.XapakTepucTrKa J10hOTpUXUit
a) UMEIOT OJJUH >KI'YTHUK
0) KIyTHKM pacIioyiaratoTcsi B BH/le Iy4YKOB 10 000MM KOHIIaM
B) JKI'YTHMKU pacriofiararoTcs B BU/e MyyKa Ha OJHOM KOHIle OaKTepuii
r) JKCYTUKM pacrosiaratoTcs 1o rnepumeTpy
2. K ipocThIM cpefiaMm OTHOCST
a) MSCOIeNTOHHbIM arap  0) KapTodeabHO-T/IMIEPUHOBLIM arap
B) cpena JleBuHa r) cpega Panmomnopra
3.K 300H03HBIM UH(EKIIUSIM OTHOCSIT
a) [au3eHTeputo 0) OeleHCTBO B) OpIOIIHOM THG T) MasIpUIo
4. CBOWCTBOM NAaTOTeHHbIX MUKPOOPraHU3MOB SIB/ISIETCS
a) MyTyaausm 0) KoMMeHcanu3M
B) cCrneludUYHOCTh T) aBUPYJIEHTHOCTh
5. Bupycel BbI3bIBatOT
a) cudwmic 6) Kopb B) OproiHON THGD r) CHOUPCKYIO SI3BY



6. [171s1 TOCTaHOBKY C€POJIOTHYeCKOl peaki[i KpOBb 3a0MparoT 13 BeHbI B KOJTMUECTBE

a) 5-6mn  0) 1wmn B) 3 mn r) 8-10 mn
7 . K cBOMCTBaM aHTUreHa OTHOCST

a) YYy>KepoJHOCTb 0) TOKCHUTeHHOCTh

B) BUPYJIEHTHOCTb I) TIAaTOTeHHOCTh

8. EcTecTBeHHbIN MacCUBHBI UMMYHUTET 00pa3yeTcsi B pe3yJibTaTe

a) BBeJIEHUS ChIBOPOTKHU
0) mepeHeceHHOTO 3a00/IeBaHUS
B) BBe/I€HUsI BaKIMHBI
r) TpaHCIUIALleHTapHOM nepejauyu OT MaTepu
9.[1ns1 uccie[oBaHUs Ha qUcOaKTepro3 (peKauu JOCTaB/SIOT B 1abOpaTOPUIO B TEUEHHE
a) 1 vaca 0) 3uacoB  B) 1 cyTOK
10.Cpeau maToreHHbIX OakTepuii Haubo/ee YaCcTo BCTPEUYAIOTCS:
a) obsiuraTHbIe a3po0ObI
6) obnMraTHBIe aHA3POOBI
B) (haky/ibTaTUBHBIE aHAIPOOKI
T) upe3BbIYAWHO KUC/IOPOAOUYBCTBUTE/TbHBIE
11.TTpu BbIf€/I€eHNY TTATOTEHHBIX MUKPOOPTAaHU3MOB M3 BHEIIIHEH CpeZibl YUHUTHIBAIOT BCe, KPOMe
a) KOJMUECTBa B UCC/IEyeEMOM O0OBEKTe
6) CrmoCcoOHOCTH K POCTY Ha MPOCTHIX MMUTATE/IBEHBIX Cpefiax
B) CrocoOHOCTH K POCTY Ha CJIOXKHBIX TIUTATeTbHBIX CpPefax
I) CPOKOB Bbl/le/IeHUs
12. HuTuaTble rpubbl XapaKTepU3yIOTCS HATMYMEM MUILIe/Hsl, KOTOPBIM He MOXKET ObITh

a) CeNTUPOBaHHBIM  0) HECEeNTUPOBAaHHBIM B) BETBSILLIUMCS
) HEBeTBALUMCSL /) TMTMEHTHPOBAHHbBIM €) He[IMrMeHTUPOBaHHbIM
13. B Bu/ie TIOKOB WJIY [1AKeTOB pacrio/iararoTcs
a) capuMHbl  0) MHUKDOKOKKHU B) CTahUIOKOKKM  T) CTPeNnTOKOKKH
14. 3aboneBaHueM, nepeAaOIMMCS yepe3 BO3AYX, SIB/ISETCS
a) Tybepkyse3 6) [au3eHTepUs
B) MaJsipus r) TrasoBasi TaHTpeHa
15. TIpsiIMbIM KOHTaKTOM MepeaeTcs
a.) coimHOM TU(d ) OpromHOM TUD B) BeTpsiHasi OClla  T') CUPUINC

16. K 3abo/ieBaHusIM, BbI3bIBAEMbIM OAKTEPHUSIMH, OTHOCST

a) Mamsputo  0) amebuaz ~ B) BUPYCHBIM rematut  T) OpOLIHOM THUD
17 .®opmoii BbilycKa (paroB sIB/ISFOTCS

a) Masb 0) TabmeTkm  B) 3SKCTPaKT I) TIOpOIIIOK.
18. MicKyCCTBeHHBIM aKTUBHBI UMMYHHUTET BbIPAOATHIBAETCS TIOC/IE BBEIeHUS

a) TMPOTUBOJIENTOCIIMPO3HOTO rammariiodyimHa  0) ©OakTepuodara
B) [JOHOPCKOT0 MMMYHOTIO0Y/TMHA r) TYyJ/speMUMHON BaKI[MHBI
19. K cpegcTBaM akTMBHOM UMMYHU3aLIMA OTHOCSIT
a) TOMOJIOTHUYeCKU TaMMario0yanuH
0) reTeposOrMYeCKuUi raMMariao0yTHH
B) CTOJIOHSTUHBIN aHATOKCHUH
I) CbIBOPOTKY
20.TTpu criopoobpa3oBaHKK CUHTE3UPYETCs AUTTMKAaIMHOBAas KUcioTa. Ee MOXXHO 0OHapyXUTh:
a) B BereTaTHMBHBLIX K/IeTKax
6)B mpoToMIacTe CrIOpbI



B) B 000JI0UKe CITOpBHI.
21.MeHUHIOKOKKOBOM HMH(eKI1el yaiiie 60/1er0T

a) [1eTu MepBOro rofia KU3Hu 6) ot 15 mo 30 et

B) oT 31 roza u BbIlle I') BCe NlepeukrC/IeHHbIe FPYIIIbI

22.[15151 OKpaCKy MUKPOOPTaHW3MOB HarboJiee 4acTo UCTIOMb3YIOT CI0’KHBIE METO/bI OKPaCKH:
a) nno lnne —Hunscony 6) no PomanoBckomy — ['im3e
B) o ['pammy r) o bypmu.

23.0OCHOBHBIMU BO30YAUTeSIMA HarHOEHUs paH OPOLLIHOM TIOJIOCTU SIBJISTFOTCS
a) a3poOHble MUKPOOPTaHU3MBI
6) ¢dakynbraTMBHOAHa’pPOOHBIE MUKPOOPIaHK3Ma
B) aHa’poOHBbIE MUKPOOPTaHU3MBI
r) B accoluanusi aHaspoOHbIXU (PaKyIbTaTUBHOAAa3POOHBIX MUKPOOPTaHW3MOB
24.Y c/10BUSIMH, CTUMY/TMPYIOIUMHU Karicysi000pa3oBaHue OakTepHid, sIB/ISTFOTCS:
a) pocT 6akTepuil B OpraHr3Me uesioBeKa Wn )KUBOTHBIX
0) pOCT Ha CHHTETMYECKUX Cpeax
B) Ky/JbTUBUPOBaHUe IPU HU3KUX TeMIlepaTypax
r)  POCT Ha CpeZax, CoOAep KaluxX KOJMUeCTBO yTrIeBO/IOB.
25.3akoHunTe (pa3y: BopcuHKHM, pacmosnoxkeHHbIe Ha MOBEPXHOCTA OaKTepUaIbHbBIX KJIETOK

Bapuast 5

JlaWiTe MO/IHBIA OTBET HA BOMPOCHI:

1.Mudekuus. MHdekmonHbIi rpotecc. MHbekimoHHas 60/1e3Hb.
2.Crepunu3aniust. Metozb! crepunu3ariui. CO0p, XpaHeHre U TPAaHCITOPTUPOBKA
MeJULMHCKUX OTXOZO0B. (CO3JaTh MPe3eHTaL1I0)

3.XapaKTepruCTHKa MUKPOOPraHKW3MOB BO30yuTener HHGEeKIIMOHHbIX
3aboneBanuii. bakTepro3bl, MUKO3bI, TPOTO03bI, BUPYCHbIE 3a00/1eBaHUS.

TecToBbIe 3ajaHUs

1. Tlo pacrioyio)KeHUro XTYTUKOB OaKTepUu J1e/IsTCs
a) Ha aM(UTpUXUU 0) Ha AUTITIOKOKKU
B) Ha ayTOTpO(bI r) Ha retepoTpodml
2. I1o Turny nutaHust 6akTepuu JesTcst
a) Ha JlopoTpUXUr 0) Ha aHa3pOOBI
B) Ha reTepoTpodbl  T') Ha a3pOObI
3.3abosieBaHreM, Tiepe/jaroI{MCsl BOJHBIM ITyTeM, SIB/ISIETCS

a) Manspus 6) xosepa B) CBIMTHOW TU(} r) TpUII
4 . MexaHHU3MOM Mepejiauy UH(PEKLUU SB/SeTCs

a) KOHTaKTHO-OBITOBOM 6) BO3AYIIHO-TIbLIEBOU

B) BO3/YILIHO-KareJbHbIA r) TPaHCMHUCCUBHBIN.
5. Bupycel BbI3bIBatOT
a) [U3eHTepHUI0 6) OpromHOW T B) BUY-uHekmmio r) Xojepy
6 . VIcKyCCTBEeHHBIN aKTUBHBIM UMMYHUTET BbIPA0AaTHIBAETCS TIOC/IE BBEIEHHS

a) CTOJIOHSUHOTO aHATOKCHHA 0) TIPOTMBOCTONOHSYHOM CHIBOPOTKH

B) TyOepKy/ivHa I) TIPOTHBOTPHINIO3HOTO raMMario0y/mMHa

7. K LleHTpa/sbHbIM OpraHaM UIMMYHHOU CUCTeMbI OTHOCST

a) auMdaThuecKue y3Jbl 6) KpoBb

B) CeJIe3eHKY I) BWIOUKOBYHO XKeJle3y

8. PeaKHHEﬁ rUIepuyyBCTBUTE/IBHOCTH 3aMeJJIEHHOI'O THUIIA ABJIAETCA



a) aHaduIakcus 0) uHbeKIMOHHAas a/Ieprust
B) CbIBOpOTOYHas 60Jie3Hb r) aTonuu
9. [Ina 3ak/oueHWss O HaIWuuM [AUCOAKTepro3a KWIIeUHWKA WCC/IefIoBaHUs (eKanmui y
O0/ILHOTO ~ TIPOBOJST
a) 1 pa3 0) 2 pa3a
10. IncbakTepro3oM KUIlIeUHUKA Ha3bIBAIOT
a)KOJIMYeCTBeHHbIe W KaueCTBeHHble HW3MeHeHHUs KHUIIIeUHOM
TMaJIoUKY B KUILIEYHUKE
0) KonuuyecTBeHHBbIE W KaueCTBEHHbIE M3MeHeHHsT COOCTBEHHOU MHKDPOQJIOPHI
KHUIIIeYHUKa
11.IlpyHLMOBI  OLIEHKU  TMTMEeHU4eCcKoro COCTOSIHUS 00BEKTOB BHeIHeH Cpefibl TI0
6aKTeprosIoriyeCcKUM ToKa3aTessiM 3aK/IF0UatoTCs BO BCeM, KpoMe
a) orpe/iesieHHsI MUKPOOHOTO umc/ia

O)oripesiesieHusi  WH/EKCA ~ CaHUTApPHO-TIOKa3aTe/bHbIX MUKPOOPTaHW3MOB

B) BbIOOpa TECTOB B 3aBUCUMOCTH OT TTOCTaB/IEHHBIX 3a/la4

I) WHAWKALWMW MaTOreHHOCTU MUKPO(IOPbI
12.IIlurmeHTaL Vs acepru/ijioB U NMeHULWIOB CBI3aHa
a) C Ha/IMUMeM MUTMeHTa B KOHUUsIX 0) ¢ Ha/jlnurieM NUrMeHTa B HUTSIX MULeJIUs
B) ¢ auddy3uieli MUTMEHTOB B IUTATEIbHYIO Cpeay
13. [TanoykoBuAHYO (HOPMY UMEIOT

a) CITUPW/UIBI 0) capuuHbel  B) OakTepuu I) CITUPOXEThI
14 . icTOYHUKOM HMH(EKLUU SIBJISIeTCS

a) Urpymku 0) rps3Has rocyia B) OaKTepUOHOCHWTeNb  T) BIIW.

15. K MuKpoopraHu3mam, BbIJeJISOIINM 9K30TOKCHH, OTHOCST

a) [AU3eHTEepUIHYI0 MalouKy 0) BuUpYyC rpurra
B) MaJsIpUMHbBIN M1a3MOAUH r) Tajsouky 60Tynv3Ma
16. K 3ab0/sieBaHUSIM, BbI3bIBAEMBIM CITUPOXETAaMH, OTHOCST
a) cudumic 6) rpumnm B) OellleHCTBO  T') CUOUPCKYIO sI3BY

17.  [o3a 6akrepuocara coctaBisieT
a) 0.1mn 6) 3000 ME B) 1wmn r) 30-60 mn
18 . Cnocob BBeZieHusI TOMOIOTHYECKOT0 IMMYHOTI00y/THHA

a) BHYTPHBEHHO 6) uepe3 poT B) B MBILILY I) BHYTPUKOXXHO
19.K HecnierjudurueckrM rymopasabHbIM (PakTopaM 3alliThl OpraHu3Ma OTHOCST
a) Makpogaru 6) aHTuTENA
B) KOMILJICMEHT I') aHTUTeH

20.bakTepuasnbHYI0 KJIeTKy OT 9yKapUOTHOM K/IeTKU OT/IMYAl0T C/ie/lytol1e TTPU3HAKU:
1).HannuuMe 5HAOIIa3MaTUUeCKOU CeTH
2).0TCYTCTBHeE siIepPHOM MeMOpaHbI
3).HaMuue UTOIIa3MaTHYeCKOl MeMOpaHbl
4).cBsi3b (PepMEHTOB OKHCIUTENbHOr0 (hochOpuIMpoBaHUs C Tijla3MaTUueCKou
MeMOpaHOiA.
a) BepHo |, 2, 3
0) BepHO 2, 3, 4
B) BepHO 1, 3, 4.
21.0OCHOBHOM MeTOJ, JFOMUHECLIEHTHOM MHKDPOCKOIHW, UCHOJIb3YIOIIUUCS B MeULMHCKOU
6aKTepuosIoruu — 3TO:
a) mipsimoe (hIFOOpPOXpaMUpPOBaHUe
6) mpsiMast peakiysi UMMYHOQJIFOOPeCIieHIIUN
B) HemnpsiMasi peakiysi UMMYHO(JIH0OpeCLieHLIN
T') onpejiesieHre CTIOHTaHHOW (DIF0OpeCLieHL[UM KOJIOHUM.
22.[17151 OKpaCK¥ MUKPOOPTaHW3MOB HanboJiee 4aCcTo UCOMb3YIOT CeYIOIIe KPaCUTesu:
1. pykcun a) ecim BepHO 1, 2, 3



2. reHLJUaHBUOJIeT 0) ecv BepHO 3, 4, 5
3. METU/IEHOBBIM CUHUI
4. 5puUTpO3aH
5. TylIb
23.K HauasbHBIM 3Tanam MHEGEKIMOHHOTO Tpoliecca Tpu OakTepraabHBIX MH(EKUSIX OTHOCAT BCe
riepevncieHHoe, KpoMe
a) aJire3uu
6) KoIoHM3aI[UH
B) 00pa30BaHMsI KOMIUIEKCOB aHTHUT€H-aHTUTEJIO
r) 0Opa3oBaHUsI 5K30TOKCUHOB WM BHICBOOOXK/IEHHE YH/IOTOKCUHOB
24.TToaBwKHOCTL OakTepuii He obecrieunBaeTCs:
a) BpallleHUeM >KI'YTUKOB
0) dumbpusMH
B) COKpaIlleHHeM K/IeTOYHOM CTEeHKH.
25.3akoHunTe ¢pasy: Karicyna Heobxoayma GakTepusm s -

BapuaHT 6
JlauTe MO/IHBIA OTBET HAa BOMPOCHI:
1.CBoiicTBa MUKPOOOB.

2.[e3uHdexiyss. MeToabl , BUJIbI Ae3UH(EKIMH. (CO3aTh TIPe3eHTal[HI0)
3.HopmasnbHasi MUKpodiopa uenoBeka: MUKPOd/Iopa ey JOUHO-KUIIIeYHOT0
TpaKTa.

TecToBble 3aaHus

1. Crapu/I0KOKKY pacHa3araroresi B BUZie
a) TakeToB 0) merouek B) OJMHOYHBIX KJIeTOK T) TpO3/beB BUHOTPaZa
2.ITo Tumy AbIXaHUSI MUKPOOPTaHW3MBI JIeJISTCS
a) Ha 00JyTMraTHBIE aHA9POOKI 0) Ha ayToTpo(bl  B) Ha reTepoTPOMEI r) Ha
TIepUTPUXUA
3.MexaHu3MOM Nepesiauy UH(PEKIUU SB/SeTCS
a) KOHTaKTHO-OBITOBOM 0) dekarTbHO-OpaNTBHBIN
B) MMIIEBOU r) BOZAHBIN
4.Yepe3 11ouBy repejaeTcs
a) crosbHsak 6) TyOepkysie3  B) CUGWINC T) CBITHOM TU(
5. OcHOBHO#1 crioco6 BBeJeHus paroB
a) B MBILILY 0) B BeHy B) IIOJKOKHO r) 4epe3 poT
6.CpoKY IOCTaHOBKH CEpOJIOTMUeCKOM peakLivy
a) I -2-ii neHp 6osie3HU 0) 3-s Hegens 6ose3HU
B) 1-5-i1 eHb 6ome3HU r) 2-s Hefens 6osie3HU
7.K njeHTpa/ibHBbIM OpraHaM UMMYHHOW CUCTeMbl OTHOCST
a) KpOBb 0) ceneseHKy
B) KOCTHBIA MO3T r)umbaTuuecKue y3bl
8. CpezcTBaMM UMMYHOTepAIvy SIBJISFOTCS
a) aHTUOMOTHKHU 0) cynbhaHumaMubI
B) CBIBOPOTKHU r) Oakrepuodaru
9.[17191 STUOTPOITHOW Tepanyy KUIIeUHbIX MHPEKLUI TPUMEHSFOT
a) aHTUOMOTHKHU
0) cynbdaHumaMubI
B) HUTPO(ypaHOBbIe Mperaparbl
r) 6akTeprodary, CbIBOPOTKHA, IMMYHOTJI00Y/THHBI



[l) BCe MepeurcaeHHoe
10.BubpuoHbl  BBI3BIBAIOT  CeAyiolfde  WHGEKUH,  KpoMme

a) raCTPOSHTEPUTHI 0) KOJTUTBI B) X0Jiepy
') paHeBble UH(EKLIUN [l) TTHeBMOHUM €) SHJIOMeTPUTHI
11 .AyToxTOHHass MHKpoQuiopa BO/bl IIOBEpXHOCTH BO/0EMOB Mpe/icTaBleHa BCeM, KpoMe
a) bauIamMu 6) KOKKamu
B) U3BUTHIMU (popMamMu I') MUKPOCKOIIMYeCKUMH BOJOPOC/ISIMU
) TaTOreHHbIMU YHTePOOaKTepUIMU e) rpubkaMu ¥ aKTUHOMMULIETaMU

12. HuTtuaTble rprbbl pacipoCTPaHSIOTCS
a) BO3/IyILIHO-KarleIbHbIM IyTeM
0) uepe3 MPOAYKTHI MUTAHKUS
B) uepe3 MpoAYKThl 00Mxo/1a
13.K mapoBUiHBIM OaKTepHsIM OTHOCSTCS
a) BUOPUOHBI 6) capuuHbl  B) AurUI00aKTEpUU T) CHOUPW/UIBI
14. K obnuratHbIM aHa3pobamM OTHOCHTCS
a) Bo30yautenu auseHTepud  0) OpromHOTH(O3HAs Manoyuka

B) KJIOCTPU/US CTOJIOHSKA I) XOJIepHbIN BUOPUOH
15. 3abosieBaHueM, Tiepe/IatOIIMMCs Yepe3 T0UBY, SIBJISIETCS
a) xonepa 0) GemeHCTBO B) TpUMIM T) CTOJIOHSIK
16.MexaHu3Mm repejjaur UH(EKLUH SIBISETCS
a) MUILeBOU 0) BO/IHBII B) BO3/1yLLIHO-KaMebHbIN ') KOHTAKTHbIN
17. AHTHUOUOTHKOM, Bbl/Ie/IeHHbIM U3 TPUOOB SIBJISI€TCS:
a) TeTPAUK/IWH  0) MOTMMUKCUH B) MEHULAITUH ) rpaMULUH

18. EcTecTBeHHbIV aKTUBHBIN UIMMYHUTET BbIpabaThIBaeTCs B pe3yJibTare:
a) BBeJleHUs BaKLIMHBI
0) mepeHeceHHOTo 3abo/ieBaHUS
B) TIOJy4YeHHUsl aHTUTe/ C MOJIOKOM MaTepu
r) BBeJleHUsI aHATOKCHHA
19. CpezcTBoM nacCMBHOM UMMYHU3ALUU SIBJISI€TCS
a) CTOJIOHSUHBIN aHATOKCUH B) TPMIINO3Has BaKI[MHA
B) AIC-M I') TIPOTHUBOTPHUIIIO3HBIN raMMaryio0yiuH
20. K cpeacTBaM rnacCUMHON UMMYHHU3aL[UM OTHOCSIT
a) OpromHOTH(HO3HBIN (ar
6) TPOTUBOCTONOHSYHYIO CHIBOPOTKY
B) TY/IIPEMHUMHYIO BaKL[HY
I) TPUIIO3HYIO BaKL[UHY
21. OcHOBHBIMU (YHKLUSIMM LJUTOI/Ia3MaTHUECKOH MeMOpaHbI SIBIISIOTCS:
1) peryiupoBaHue TpaHCIIOpTa MeTaboUTOB ¥ MIOHOB
2)obpa3oBanue hepMeHTOB
3)obpa3oBaHre OKCHHOB
4) yyacTue B CUHTe3e KOMIIOHEHTOB K/IETOYHOW CTeHKHU
5)yuacTve B Criopoobpa3oBaHUA
6) KOHTpPOMpOBaHYe OOMeHa BeleCTB MeX/y KJIeTKOU M OKPY’KaroIei Cpezoil.
7) KOHTpO/IMDOBaHWe oOMeHa MeXXJy OpraHesylaMH U LIUTOT/Ia3MOM
a)BepHo 1,2,3,5,6
6) BepHO 3,4, 5, 6,7
B) BepHO 1, 2, 3,4, 7
r) BepHo 1, 2,3,4,5
22.]11s Bbl/lesieHHs1 MUKPOOPTraHU3MOB TIPeTI0UTHUTE/IbHO UCII0/Ib30BaTh NIUTATe/IbHbIe CPeibl:
1) npocthbie a) ec/iM BepHoO 1, 2
2) CI0XKHBIE 0) ecsu BepHO 3, 4.
3) 37eKTHBHbIE



4) cpeppl oboralteHusl.

23.Pa30B0-KOHTPACTHAsi MUKPOCKOITHUS UCITOJTb3yeTCsl TIPY U3yUYeHUH:

a) OKpallleHHbIX [pernapaToB

6) HaTUBHBIX HEOKPAIIIeHHBIX MperapaToB

B) TIpY TNIPOBe/leHuH LielTpadepHOit MUKPO(DOTOCHEMKHU

I') IPY UCC/Ie/JOBAaHMH T1aTOJIOTMUeCKOT0 MaTeprasa

[1) BEpHO BCe IepeurCIeHHOe.
24.TlokazaHueM JJisi TIpOBeJieHUss aHTUOAKTepHa/lbHOW Teparnuyd Y TOCIWTaJIN3MPOBaHHOTO
60/TBHOTO SBJISIETCST
a) TIOBbIILIeHHast TemriepaTypa
0) HarHOeHWe paHbI
B) BbiZIeJieHHe U3 1aT0/IOTMUYeCcKOro MaTeprasia MUKPOOPTraHU3MOB B O0IbIIIOM KOJIMYeCTBe
T') BCe MepeurcaeHHoe
25.3akoHunTe (ppa3y: MUKpPOOBI, KOTOPLIM //Isi IUTaHUsI HEOOXOJUMBbI TOTOBbIe OpraHUUYecKue
coeIMHeHUs —

Bapuant 7

JlaiiTe NO/IHBIA OTBET Ha BOMPOCHI:

1.9muaemMuonorus. SNuAeMUoI0ruUeCcKur mporiecc.

2.T1IpyHIUITBI XUMUOTEpanuu. AHTUOUOTHUKU. MeTozibl oripe/ie/ieHust
YyBCTBUTETHHOCTH OakTepuii K aHTUOMOTUKaM. (CO37aTh Mpe3eHTaLUI0)

3.HopmasnbHas MUKpoduiopa uenoBeKka: MUKPO(d/iopa Mo0CTH PTa, JblXaTelbHbIX
Ty Teu.

TecToBbIe 3ajlaHUA
1. Cnopsl o6pa3yet
a) BO30yauTenb 60TyM3Ma 0) OproiHOTH(O3HAs TTaouKa

B) KuIlleuHas Majoyka I) XOJIepHbIN BUOPUOH
2.I1o xapakTepy NUTaHWsI MUKPOOPTaHU3MBbI J1e/ISITCS
a) Ha a3po0bl 0) Ha aHa3pOOBI

B) Ha caripouThl  T) Ha CIMPU/L/IBI
3.9K30TOKCHH BBIZIe/sSIeTCsl BO30yAUTeIsIMA
a) Kopu 6) cobimHOO TH(A B) OprommHoro Tuda r) Oorynmsma
4. K 3abosieBaHusIM, TIepe/JafOL[MCsI TDAHCMHUCCUBHBIM TTyTeM, OTHOCST
a) OPBM 6) kopp B) Maisipui0 T') acKapuzo3

5. KpatHocTh BBefileHUsi (DaroB B OpraHu3M COCTaBJIsSIeT
a) 3 pasa B JieHb I10CTe eJbl 6) 1 pa3 B JieHb Ha HOUb
B) 1 pa3 B JieHb HaTOILlaK r) 3 pasaB JieHb [JI0 e/ibl
6.CpeacTBaMu UMMYHOTEPAINUK WHPEKLMOHHBIX OOIBHBIX SBISIOTCS
a) aHTUOHMOTHKH 0) cynbhaHWIaMUBI
B) CBbIBOPOTKH r) Oakrepuodaru
7. K nepudeprueckum opraHaM UMMYHHOMN CUCTeMbI OTHOCSIT
a) KpOBb 0) BUIOUKOBYIO >Keye3y
B) KOCTHBIM MO3T  T) TeiiepoBbl OJIAIIKA
8.YcnoBusiMU, CTUMY/TMPYIOLMMH Karicy/io00pa3oBaHre OaKTepyid, SIBJISTFOTCS:
a) pocT OakTepuii B OpraHr3Me ues0oBeKa WIn )KUBOTHBIX
0) pOCT Ha CHHTETUYECKUX CpejiaX
B) Ky/JIbTUBUPOBaHUe IPU HU3KUX TeMIiepaTypax
I) POCT Ha CcpefjaX, COZiep>KaliX KOJMUeCTBO YI/I1eBO/I0B.



9. MukobakTepuu pacTyT
a) 6bICTPO Ha /TOOBIX MTUTATE/ILHBIX Cpeax
0) Me/jIeHHO Ha JTFOOBIX TTUTATeTbHBIX Cpeflax
B) OBICTPO Ha CMeLUaIbHBIX CPeJax [yt MUKOOAKTepHuit
I') Me/JIEHHO Ha CITel[Ha/TbHBIX CpeiaX /il MUKOOaKTepHid
10.006s13aTeNbHBIMU /711 OaKTepUaIbHOM KIETKM BHYTPEHHHUMH CTPYKTYPaMM SIBJISIFOTCSI:

1. yuroriasma a) ec/id BepHO 1, 3
2.CTIOpbI 6) ecsii BepHO 2, 3
3. HyKJIeou[, B) eC/i1 BepHoO 1, 4.

4.3epHa BOJIFOTUHA.
11.Ilpn mepBuYHOM OaKTEPUOJIOTMUECKOM HCC/IeJOBaHUM Ma3Ka M3 OTKPBITOM paHbl Hauboree
1jes1lecoob6pasHo UccieloBaTh
a) TUIOTHBIE CpeJbl 0) momy>XKuaKue ciiesibl
B) KUJIKH€e CpeJibl T') IJIOTHBIE CPeJibl U Cpe/ibl HAKOIJIeHUs MapasljiesibHO
12.Jpoxokerniojo0HbIe TPUOBI He XapaKTepU3YIOTCS
a) Ha/lMureM KPYTJIbIX UM OBajIbHBIX KIeTOK
6) crtocoOGHOCTBIO Pa3MHOKATHCS TTOJIOBBIM M BET€TaTHBHBIM ITyTeM
B) ClIOCOOHOCTHIO 0OPA30BBIBATh MUL[E/THIN
13. B BUje Ljeroyky pacriosiaratorcs

a) cradwIOKOKKM  0) CTPENTOKOKKHM B) TeTPAKOKKU I) MEHUHTOKOKKU
14. KoHcepBUpyOLlel Cpesiou SBJIseTCS
a) MSICOIEeNTOHHbIN arap 6) ryMIepuHOBasi CMecCh
B) cpena JleBrHa r) MenTOHHas BoJAa
15. VicTouHMKOM UH(EKLY SIBSeTCS
a) BoZia 0) 60MBbHBIE )KUBOTHBIE
B) TPsI3HbIE PYKU ') MOJIOKO
16. K 3ab0/1eBaHUsIM, Ha3bIBAEMbIM MTPOCTEUIITMMU, OTHOCSIT
a) rpunn 0) ameOua3 B) BUPYCHBIM reraTUT T) [AU3eHTepusi
17.K XxumMuoTeparneBTUUeCKUM Cpe/iCTBAM OTHOCAT:
a) BakUMHY  0) CbIBOPOTKY B) aHTUOUOTHKU r) 6akreprodar

18.EcTecTBeHHBIN MTaCCUBHBI IMMYHHUTET BbIPaOAThIBAeTCsl B pe3yJbTare:
a) TIOyueHMsl aHTUTes uepe3 MJlaLeHTy OT MaTepu
0) BBeneHMs OakTepuodara
B) BBE/IeHHsI CbIBOPOTKH
r) TIiepeHeceHHOTo 3a00/eBaHUs
19 . AKTHBHBI UMMYHUTET BbIpabaThIBaeTCs B pe3y/bTaTe

a) TiepeHeCceHHOro 3abo/ieBaHuUs 0) BBeJeHUS CHIBOPOTKU
B) TIOJIyueHHUsl aHTUTeJT Yepe3 IIalleHTy r) BBejeHus OakTeprodara
20.Peakujyeli runepuyBCTBUTEILHOCTU HEME/JIEHHOT'O TUIIA SIBJISI€TCS
a) aHaguIakcus 0) uH}eKIMOHHas aryIeprus
B) J/IeKapCTBEeHHasl a/UIeprusi  I) KOHTAaKTHbIN /lepMaTUT
21.B KuIleyHUKe TIPaKTHYeCKU 3[J0POBBIX mopei JIOJDKHBI  TIpeo6siaziaTh
MHUKDPOOPIaHH3MBI
a) aHa?poOHbIe 6) aspobHbIe
B) MUKPOa3poduibHbIe r) dhaKy/bTaTUBHO-aHA3POOHbBIE
22.Haubonee pacripocTpaHeHHbIM METOZIOM CTePUTU3aLIUU TTUTATebHBIX CpeJl SB/SeTCs:
a) CyX0»XapoBou 0) aBTOK/IaBUpOBaHNE
B) ¢unbTpaLus T') KUIISUeHue.

23. Llen 1 3a/1auM CaHUTApPHOW OAKTEPHOIOTHH 3aK/TFOUAOTCSI BO BCEM C/IeIYIOIeM, KpoMe
a)B paHHeM u ObICTpOM WHAMKALMKM  OaKTepUasbHOTO 3arpsisHeHUsi 00bEKTOB
OKpY’Karolller cpefibl
6) B NpoBeJleHu1 MepOIpUSITUN [0  CHWKEHHIO U TIpeyIIpeXxieHUI0



WH(EKIMOHHON 3aboneBaeMoCTH
B) B MCII0/Ib30BaHWM UYYBCTBUTE/bHbIX, YHU(PULIMPOBAaHHBIX METO/OB UCC/e0BaHUS /1JIs1
TI0/TyYeHHs1 JOCTOBEPHBIX U MT0Ka3aTe/IbHbIX pe3y/bTaTOB UCC/Ie0BaHuUs
Ir)B  U3yueHUM MHKPO(JIOpbl  OKpY’Karollel  Cpejbl, y4aCcTBYIOLIEN B rpoLjeccax
CaMOOYMILLEHUS
24.VICTOYHUKOM BHYTPUOOTBEHUUHON UH(EKLIMHA MOXKET CITY>KUTh
a) Oo/bHBbIE, HAXOAIINECS B OTAe/IeHnd  0) mepcoHast
B) OKpY>Karolllasi cpejia ¥ UHCTPYMeHTapuu I') BCe TIepeyrc/IeHHOoe
25.3akoHumTe ¢pasy: bakTepuu, criocoOHbIE MEPEKIIOYATHCS C IBIXaHUS Ha OpoXkeHre —

Bapuanr 8

JlauTe MO/IHBIA OTBET HA BOMPOCHI:

1.iIMMyHUTET BU/bI, MeXaHU3Mbl. PakTopbl HecrieliMbruueCcKou U creluduueckom
3al[UTHI.

2.Muxkonorus. OcobeHHOCTU cTpoeHusi TpuboB. Knaccudukaiiusi rpubos .

(co3pmaTh Mpe3eHTaLuIO)
3.HopmanbHas Mukpodiopa uenoBeka: MUKpodopa KOXKu, rias.

TecToBble 3ajaHUsA
1. T'pamoTtpuLaTe/ibHbIe OAKTEPHUU OKPAIIMBAOTCS

a) MEeTWIEHOBBIM CHHUM 0) T'eHWIJaHBHOJIETOM

B) (QyKCMHOM r) pactBopoM JItorosns
2. K c/10)kHBIM CpefiaM OTHOCAT
a) MsICOMEeNTOHHbBIN arap 0) KapTodeTbHO-TTUIIEPUHOBSIN arap
B) MSICOTIENITOHHBIN Oy/IbOH T) MenTOHHas BOZa

3.K aHTpOI10HO3HBIM UH(EKLUSIM OTHOCST

a) CHUOHMPCKYIO SI3BY 6) OelieHCTBO
B) KOpb r) caJbMOHeJl1e3
4. K 3abosieBaHusIM, TIepe/Jal0LMCsl Uepe3 TIHIITY, OTHOCST
a) Mansiputo 0) [U3eHTepUr0  B) TPUII r) KOpb
5.I1pupopoii paros ABASIOTCA
a) BHUPYCHI 6) rpubsl B) OakTepuu r) MHKOIlIa3Ma

6. IIposBneHueM peakiyy arrjiFOTUHALIUU AB/ISETCA
a} remoJiu3 5PUTPOLIUTOB
6) obpa3oBaHue Oca/ika B BU/Ie «30HTHKa»
B) oOpa3oBaHHe MJIOTHOTO OCa/iKa B BUZie "MyroBKU"
r) obpa3oBaHue MyTHOTO "KoOJibIja"
7. KnetounbiMu (hakTopamu Hecrielii(pruecKOoil 3al{UThl OPraHU3MBbI SIBJISFOTCS
a) AaHTUIeHbI 0) KOMILJIeMeHT
B) JIM30LIUM r) Makpodar
8.IToaBwKHOCTL OakTepuii He 0becrieurBaeTcs:
a) BpalljeHHeM XI'YTUKOB
6) dumbpusMH
B) COKpallleHHeM K/IeTOYHOM CTeHKHU.
9. Kokmromem 6ometot
a) fieT B 10O0OM BO3pacTe
0) HOBOPOJKZIeHHbIE 1 /IeTH TIEPBBIX MECSLIEB KU3HU
B) TIO/IDOCTKH
r) B3pOC/ble



) BCe TIepeurCIeHHbIe BO3PACTHBIE TPYTIITbI
10. C npakTrueckoi 1jesbto 6akTeprodarv Mo)KHO MUCTIOIb30BaTh:

a) JUTsI 1edeOHbBIX 1ies1ei

0) JU1sl BHYTpUBH10BOM M depeHLualiiy 6akTepuii

B) [T IUarHOCTUYECKUX 1iesieu

r) JU1s1 IPOUIaKTUKY 3ab0sieBaHUiM

) JJ11 KOHTPO/sL 3arpsi3HeHreM OOBeKTOB OKPY’Karol[el Cpe/ibl
e) JUIs1 TeHeTUUeCKUX UCC/IeI0BaHUM

X) AJ1s1 0TOOpa MPOTHBOOMYX0/IEBBIX TIPETIapaToB

3)  [Jis BCEro Nepeurc/IeHHOro.
11.KpuTeprieM 3THOIOTHYECKOW 3HAUMMOCTH BbI/IeJIEHHS] yCIOBHO-TIATOTeHHBIX OaKTepuil u3
paHbI He sIBJISIeTCS
a) MaCCUBHOCTh
0) MOBTOPHOCTH BbI/Ie/IeHHs] MIEHTUUHOTO BHa MUKPOOa
B) Bbl/le/IeHHe IITaMMa, yCTOWYUBOTO K aHTUOMOTHKAM
T') BbljleJieHue MUKPOOpraHu3ma
) BeIJe/ieHre MUKPOOPraHi3Ma CO CpeZibl oborateHust
12. TokcureHHOCTb AUGTEPUM OTIpee/sIFOT C TTIOMOIL[BIO
a) peakuuu AudQy3HOM NpeLUIMTalii B arape
6) peakiuu HeliTpanu3anuu anturen (PHAT)
B) orpe/iesieHus JaroBbIX BapUAHTOB
13.B Buzie "BUHOIrpaJHBIX rPo3/el" pacrosaratoTcs

a) MEHUHTOKOKKH 0) CTpenTOKOKKH
B) CTapUI0KOKKH I) TeTPaKOKKH
14.baKkTepro0ru4ecKri, MeTO ] UCIOb3YIOT JJ1s1 AUarHOCTUKU
a) BHUPYCHOIO remaTura 6} AuzeHTepuM ~ B) TpUMIa r) BUY-undekunu
15. K 300HO3HBIM HH(EKLUSIM OTHOCST
a) rpunm 6) OproiHOM THD B) UyMmy r) XoJiepy
16.K aHTpPOIOHO3HBIM MH(EKLUSIM OTHOCST
a) Opyuennés 6) OemieHCTBO B) AW3EHTEPHIO r) caabMOHesie3

17. K ocno>XHeHUsIM OT TMpUMEHEHUA AHTUOMOTUKOB OTHOCST

a) KpUCTa//IU3alUI0 B TIOUKax 0) KaHAWJO3bl B) arpaHyJIOLMTOH r)
TaCTPUTBI

18.McKycCTBEHHBINM MaCCUBHBIN UIMMYHHUTET BbIpabaThIBAeTCS 11OC/Ie BBEIEHUS
a) TPUIINO3HOW BaKLIMHbI 6) BakuuHbl AKJIC
B) rammarJ/io0yivHa r) CTONOHAYHOTO aHaTOKCHHA
19. K crierjudmueckrM ¢pakTopam 3aluThl OTHOCST
a) daronuro3  6) uHTepdepoH

B) AaHTUTeHbI r) aHTuTesna
20. C uesnbto BbIsIB/IeHUs1 MH(GEKIIMOHHOMW ajlyiepruu ajijiepreH BBOAST
a) BHYTPUBEHHO 0) BHYTPUMBIIIIEUHO
B) BHYTPUKOXXHO r) TIOAKOXXHO
21. [Ins rpyaHbIX AeTeli Hanbosee hU3H0OrUUHbI Ondug00aKTEPHH BU/A
a) B.bifidum 6) B.adolescentis B) B.longum
22.Haubonee 4acTo B IpaKTHUECKUX 1a00paTOPUSX UCIIOJTB3YeTCsI METO/] 3aPayKeHHsT JKUBOTHBIX
1.BHYTpPUBEHHBIN a) ec/iv BepHO 1, 2
2.1iepopasbHbIN 0) ecnu BepHO 3, 4

3 BHYTPUOPIOIIMHHBIN B) €C/TU BEpHO 2, 5.
4 TIOJKOKHBIM
5 HaKO>KHBIH.



23. CaHuTapHO-TI0OKa3aTe/bHbIe MUKPOOPraHU3MbI JIO/DKHBI Y 0B/IETBOPATH
CJleiyIoIM 00si3aTe/IbHbIM TpeGoBaHUsIM, KpOMe
a) TIOCTOSIHCTBA OOHApy>keHWsi B HCC/IelyeMbIX OOBEKTax OKpPY’Karow[el Cpe/ibl
6) mocTaTOUYHOM YMC/IEHHOCTH
B) CIOCOOHOCTM K POCTy Ha TIPOCTBIX TWTATelbHBIX Cpejax
') CIIOCOOHOCTU K POCTY Ha CJIOXKHBIX TIUTaTe/bHBIX Cpejjax

24. 15151 TpodUIaKTUKKA BHYTPUOOTBHUYHBIX MHMEKIMY He0OX0IMMO BCe TIepeurc/ieHHOe, KpoMe
a) MpOBe/IeHus] BaKIIMHALIUKM OOJTBHBIX
0) cobsro/ieHHst HOPMbI CAaHUTAPHO-TIOKa3aTeIbHbIX MUKPOOPTaHU3MOB /IJIsi COOTBETCTBYIOIINX
NeueOHBIX YUpeXIeHUH
B) TIPOBEJEHUS] KOHTPOJISI CTEPUIBHOCTH JIEKaPCTBEHHBIX CPEJCTB, XUPYPrHUecKOro
WHCTPYMEeHTAapWsl, IIOBHOT'O MaTeprasa U Jip.
T') TIOBBIIIEHUS KAYeCTBa MeIUIIMHCKOTO 00CTY)KUBaHUSI O0/TbHBIX

25.3akoHumTe ¢ppazy: OMY — 310

BapuanT 9

JlaiiTe NIO/IHBIA OTBET Ha BOMPOCHI:
1.CTpyKTypa UMMYHHOU cUCTeMbl. IMMyHHBIN cTaTyc. IMMYyHHBIA OTBET.

(co3paTh TIpe3eHTalHIo)

2.MeTozbl MUKPOOMOJIOTUUECKOM AUAarHOCTUKY MUKO30B. ITpoduiakTrka
MHKO30B.

3.C6op, XxpaHeHUe ¥ TPAHCIIOPTHUPOBKA MaTepuasa AiJisi MUKPOOHO0/IOTHYeCKUX
WCCJIeIOBaHUM.

TecToBble 3aaHus
1. B BU/je TIOKOB W/IY [1AKeTOB Pacrio/iaratoTcs
a) capuuHbl  0) MHUKDOKOKKHU B) CTahUIOKOKKM  T) CTPeNTOKOKKH
2. 3abosieBaHreM, TIepeJAlOLIMIMCS uepe3 BO3YX, SB/ISETCS
a) Tybepkyse3 0) [au3eHTEpUS
B) MaJsipusi r) Tras3oBasi TaHTpeHa
3. TIpsiMBbIM KOHTaKTOM TiepeJiaeTcsi
a.) cbimHOM TU( ) OprOIIHON TUd B) BeTpsiHasi OCMla  T') CUPUINC
4. K 3aboneBaHusM, BbI3bIBa€éMbIM OAKT€PUSIMUA, OTHOCSIT
a) Mamsputo  0) amebuaz  B) BUPYCHBIM rematut  T) OpOLIHOM THUD
5 .®opmoti BbiTlycKa (haroB sIBJSHOTCS
a) Masb 0) TabmeTku  B) 3KCTPAKT I) TIOPOLIOK.
6. VIcKyCCTBeHHbIM aKTUBHBI IMMYHHUTET BbIpaOaThIBAaeTCs TIOC/Ie BBeJeHUS
a) TMPOTUBOJIENTOCIIMPO3HOTO rammariiodyimia  0) ©OakTepuodara
B) [JOHOPCKOr0 MMMYHOTIJIO0Y/IMHA r) TYyJ/speMUMHON BaKI[MHBI
7. K cpencTBaM akKTUBHOW UMMYHU3aL[X OTHOCST
a) TOMOJIOTUYECKHI raMMario0ymH
0) reTeponoruuecKuii raMMariao0yTuH
B) CTOJIOHSTUHBIN aHATOKCHUH
I) CbIBOPOTKY
8.ITpu criopoo6pa3oBaHUM CUHTE3UPYEeTCS JUTTMKAIMHOBAast KUCI0Ta. Ee MO)KHO 0OHapY»KUTh:
a) B BEereTaTUBHBIX K/IETKaX
0)B IMPOTOIIACTe CITOPHI
B) B 000/I0UKE CITOPHI.



9.MeHMHIOKOKKOBO# MH(eKI1el yaiie 601etoT
a) /leTH TIepBOTro Tojja >KU3HU 6) ot 15 mo 30 et
B) oT 31 roza u BbIilie T') BCe MepevyrcieHHble TPYIbI
10.[17151 OKpaCcKu MUKpPOOPTraHW3MOB HarboJiee 4acTo MCTOb3YIOT CJI0’KHBIE METO/bI OKPACKHU:
a) no Luns —Hunbcony 6) mo PomaHoBckomy — I'mm3e
B) o ['pammy r) o bypu.
11.OcHoBHBIMU BO30yAMTE/NSIMA HArHOEHUSI PaH OPIOIITHOM TIOIOCTH SIBJISTFOTCS
a) a3poOHbIe MUKPOOPraHU3MbI
0) dakyapTaTHBHOAHA3POOHBIE MUKPOOPTaHU3Ma
B) aHa’poOHbIe MUKPOOPTraHU3MbI
r) B accornuaiys aHadpoOHBIXM (aKyIbTaTHBHOAA3POOHBIX MUKPOOPTaHU3MOB
12.YcioBuUsiMd, CTUMYJTUPYIOILIMMU Karicyi000pa3oBaHue OaKTepUid, sIB/ISIOTCS:
a) poct 6aKTepuii B OpraHMu3Me YesioBeKa U )KUBOTHBIX
6) poOCT Ha CUHTeTHYeCKUX Ccpejiax
B) KyJIbTUBHPOBaHUeE IIPU HU3KUX TeMIlepaTypax
I') POCT Ha Cpefiax, CoAep Kalliix KOJIMYeCTBO YIIeBO/0B.
13.XapakreprcTHKa J0()OTpUXU
a) MMEIOT OJIMH JKT'YTUK
0) >KTYTHKH pPacIioiaratoTcsi B BUZe TIYYKOB 110 000MM KOHI[aM
B) JKT'YTMKM pacIioyiaraloTcsi B BU/le Mydka Ha OJJHOM KOHLe bakTepuii
I') JKCYTHKM pacriosararoTcs 1o rnepumeTpy
14. K npocThIM cpejilaM OTHOCSIT
a) MSICOTIeNTOHHBIN arap  6) KapTodesbHO-T/TUIIepUHOBBIM arap
B) cpega JleBuHa r) cpesia Panmonopra
15.K 300HO03HBIM MH(DEKLIMSM OTHOCST
a) [nauseHTeputo 0) OeleHCTBO B) OpromIHOM THG T) Manspuro
16. CBOWCTBOM NAaTOTeHHbIX MHUKPOOPraHM3MOB SIB/ISIETCS

a) MyTyalu3m 0) KOMMeHCau3M
B) crelrudUIHOCTb ') aBUPY/IEHTHOCTH
17. BupyChI BbI3bIBaIOT
a) cubumic 6) Kopp B) OprourHOH THU(D r) CUOUPCKYIO 513BY
18. [l5is1 TOCTaHOBKM CEPOIOTMUeCKOl peakiiui KpOBb 3a0MparoT 13 BeHbI B KOJTUUECTBE
a) 5-6mn  0) 1wmn B) 3 M r) 8-10mn
19 . K cBoiicTBaM aHTUT€Ha OTHOCSIT
a) 4y>XepoJHOCThb 0) TOKCHTeHHOCTb
B) BUPYJIEHTHOCTb r) TMAaTOreHHOCTb

20. EcrecTBeHHBIN MTaCCUBHBIA UIMMYHHUTET 00pa3yeTcsi B pe3y/bTaTe
a) BBe/IeHUs CbIBOPOTKHU
0) mepeHeceHHOTrO 3a00/eBaHUS
B) BBe/leHUsI BaKLIMHbI
r) TpaHCIUIALleHTapHOM nepejjauu OT MaTepu
21.[1ns1 uccneioBaHus Ha ucbakTepros (ekaauy 0CTaBIIsIIOT B 1abopaTopHio B TeUeHue
a) 1 vaca 06) 3uacoB  B) 1 cyTOK
22.Cpeau naToreHHbIX OakTeprii Hanbosiee YacTo BCTPEYAIOTCS:
a) obMraTHbIe a3pO0BI
6) obsiuraTHbie aHa’pOObI
B) (haky/ibTaTUBHBIE aHAIPOOBI
I') upe3BbIYaHO KUCIOPOAOUYYBCTBUTETHHbIE
23.T1pu Bblfle/IeHNY IAaTOTeHHbIX MUKPOOPIaHM3MOB U3 BHEIIHel Cpe/ibl YUUTHIBAIOT BCe, KPOMe
a) KOJIMUecTBa B UCC/IelyeMOM 0ObeKTe
0) crmocoOHOCTH K POCTY Ha MPOCTBIX MUATATE/TLHBIX CpejjaxX
B) CIOCOOHOCTU K POCTY Ha CIOXKHBIX TIUTATe/IbHBIX Cpejjax



I) CPOKOB Bbl/le/IeHHs

24. HuTtuaTble rpubbl XapaKTepU3YIOTCS HA/TMUMEM MULIE/Us, KOTOPBIM He MOXKeT ObITh
a) CeNTUPOBAaHHBIM  0) HeCEeNTHPOBAHHBLIM B) BETBSILIIUMCSI
') HeBeTBALUMCSI /) TUTMEeHTHPOBAHHBIM €) HelmMrMeHTUPOBaHHbIM

25.3akoHunTe ¢pasy: MHbekiun, pa3BUBaIOLHeCs B CBS3U C NTpeObIBaHKEM B JIe4eOHOM
yUpeXxXJeHuu —

BapuanT 10

JlauTe MO/IHBIA OTBET HA BOMPOCHI:
1.imMyHOoMarHocTvKa. MiMMyHorpoduiakTiKa WH(PEKIMOHHBIX 00J1e3HeM.
2.TlpoTo3oonorus. XapakTepucTHKa U K/acCU(PUKALUs TIPOCTEMIIINX.

[IpencraBuTenu. (CO34aTh MPe3eHTALUIO)
3.BHyTprbOIbHUYHBIE UH(EKIUH.

TecToBble 3aaHus
1. [TanoukoBUAHYIO HOPMY UMEIOT
a) CIUPUJUIBI 0) capiuHBl  B) OakTepuu I) CIHPOXETHI
2. . ctouHukoM MH(DEeKLWY SIBIIsSeTCs
a) Urpymiku  0) rps3Has mocyja B) OaKTepUOHOCHUTeNh  T) BIIN.
3. K MukpoopranusMam, BbIIe/SIOIUM 3K30TOKCHH, OTHOCST

a) [JU3eHTepUMHYIO MaJouKy 0) BUpYyC rpumma
B) MaJIIpUMHBIN T1a3MOAUMN r) TasouKky 60TynM3Ma
4. K 3abosieBaHUsSIM, BbI3bIBa€MbIM CITUPOXETaMH, OTHOCST
a) cudumc 6) rpunm B) OelIeHCTBO  T) CUOUPCKYIO SI3BY

5. [o3a 6akreprocdara cocTaBisieT
a) 0.1mn1 6) 3000 ME B) 1wmn r) 30-60 mn
6 . Criocob BBe/ieHHsI TOMOJIOTMUECKOT0 UMMYHOTI00y/TMHA

a) BHYTPHBEHHO 0) uepe3 poT B) B MBILILY I) BHYTPUKOXXHO
7.K HecrieLjupruecKkuM ryMmopasnbHbIM (pakTOpaM 3alliuThl OpraHu3Ma OTHOCST
a) Makpocaru 0) aHTHTENA
B) KOMI/ICMEHT I') aHTUIeH

8.bakTepuanbHy0 KIeTKY OT 3yKapMOTHOW K/IeTKU OTJIMUAIOT CJle/lytollye MPU3HaKu:
1).Ha/Mure 3HAOI/Ia3MaTUUeCKOU CeTu
2).0TCyTCTBHE SiIePHOM MeMOpaHbI
3).Ha/IMuMe [UTOT/Ia3MaTHUeCKOW MeMOpaHbI
4).cBs13b (pepMEHTOB OKUC/IUTENBHOro (pochopunupoBaHus C Ta3MaTHUecKoi
MeMOpaHOM.
a) BepHo 1, 2, 3
0) BepHO 2, 3, 4
B) BepHO 1, 3, 4.
9.0CHOBHOM MeTOJ] JFOMHUHECLIEHTHOM MWKDPOCKOIIUU, HWCIIOMb3YIOUUNCS B MeAULIMHCKON
OaKTepuoIoTHuH — 3TO:
a) npsiMoe (hIr0OpOoXpaMUpOBaHKe
0) mpsiMasi peakijusi UMMYHOQTFOOpeCLIeHIN
B) HerpsiMasi peaklivsi UMMYHO®)/IF00OpeclieHI[UH
I') orpejie/ieHye CIIOHTaHHOM (UI00pecLieHLIH KOJIOHHUH.
10.[071s1 OKpacKu MUKpPOOPTaHW3MOB HarboJjiee 4acTo UCTIOB3YIOT CeyIolie KpaCUTe H:
1. byxcuH a) eciM BepHO 1, 2, 3
2. reHLJUaHBHOJIET 0) ecyii BepHO 3, 4, 5



3. METU/IEHOBBIM CUHUM
4. 5pUTpO3aH
5. Tyub
11. K HavanbHBIM 3TaraM UHGEeKLMOHHOTO TIporiecca Mpyu OakTepuaibHbIX UHPEKIUSIX OTHOCST BCe
repeyncaeHHoe, KpoMe
a) ajire3uu
0) KOJIOHU3aL[UH
B) 0Opa3oBaHUsI KOMIJIEKCOB aHTUTeH-aHTUTEesI0
r) 0Opa3oBaHMs 5K30TOKCUHOB WM BBICBOOOK/IEHHE SH/JOTOKCHHOB
12.ITogBM>XHOCTL GaKTepHii He 0becrieurBaeTCs:
a) Bpall[eHUeM KI'YTUKOB
6) ¢dumbpusMu
B) COKpallleHWeM KJIeTOUYHOU CTeHKHU.
13. Tlo pacrono)xXeHuto >XKIyTUKOB OaKTepuu /1emsTcs
a) Ha aMQUTPUXUU 0) Ha JUTUIOKOKKH
B) Ha ayTOTpO(bI I) Ha reTepoTpodml
14. Tlo Tuny nuTaHusi GaKTepPUM J1eNIATCS
a) Ha T0OTPUXUU 0) Ha aHA3pOOkI
B) Ha TreTepoTpodbl  T') Ha a3pO0ObI
15. 3abosneBaHueMm, repeAaroLAMCs BOAHBIM ITyTeM, SIB/ISETCS
a) Mansipus 0) xonepa B) ChITHOU TH() r) TpUIMI
16 . MexanusmoMm nepeiaur UHGEKLIUHY SBJISIETCS
a) KOHTAKTHO-OBITOBOM 0) BO3AYIIHO-TILLIEBOM
B) BO3/YLLIHO-KareJbHbIA r) TPaHCMUCCHUBHBIN.
17. Bupycsbl BbI3bIBalOT
a) [JU3eHTepHIo 6) OpromHoli TMG B) BUU-uHbekmio r) XoJiepy
18 . VicKyccTBeHHBIN aKTUBHBIA UIMMYHHUTET BbIpabaThIBaeTCst 1OC/Ie BBeIeHUS
a) CTOJIOHSUHOTO aHATOKCHHA 6) TPOTUBOCTONOHSYHOM CHIBOPOTKH
B) TyDOepKynvHa I) TIPOTHBOTPHITIO3HOTO raMMarao0ysmHa
19. K ueHTpanbHbIM OpraHaM UMMYHHOM CUCTeMbI OTHOCSIT
a) nuM@atrueckre y3Jbl 0) KpoBb
B) CeJjie3eHKYy I) BUIOYKOBYIO XKeje3y
20. Peakijpelt runepuyBCTBUTE/ILHOCTH 3aMe//IeHHOTO TUIIA SBJISIeTCS
a) aHaguIakcus 6) uHdeKIMOHHas a/ieprus
B) CBhIBOPOTOYHasi 60/Ie3Hb r) aTonuu
21. [Ans  3ak/OyeHdss O Ha/luMuuMu [JucbakTepro3a KHILEYHHWKA MCCaeoBaHUsl GeKanui y
OO/ILHOTO ~ TIPOBOJST
a)lpa3 6)2pa3a
22. [lncbakTepruo30M KHIIeUHHKA Ha3bIBAIOT
a)KOJIMYeCTBeHHbIe W KaueCTBeHHbIe W3MeHEeHUs KHUILeUHOU
NaJIOUKY B KUILIEYHUKE
0)kosiyecTBeHHbIE U KaueCTBeHHbIe M3MeHeHUsi COOCTBeHHON MUKPOGIOPbI
KHUIIeYHUKa
23.JIpyHUMITBI  OLIEHKW  T'UTHeHUUecKoro COCTOSIHUSI 00BEeKTOB BHeIlIHel cpefibl TI0
OaKTeproIOrHYeCKUM TOKAa3aTe IsiM 3aK/TF0YaroTCst BO BCeM, KpOMe
a) orpe/iesieHHs MUKpOOHOT0 uKc/ia
0) ompezmeneHusi ~ WHAEKCA ~ CaHUTApHO-TIOKa3aTeIbHBIX MUKPOOPTaHW3MOB
B) BbIOOpa TeCTOB B 3aBUCMMOCTH OT MOCTaB/IeHHBIX 3a/lay
I) WHAMKALMY aTOreHHOCTU MUKPO(IOPbI
24.TTurMeHTalMs acNiepru/uioB U MeHULIW/IJIOB CBsi3aHa
a) C HaJIMUMeM MMMrMeHTa B KOHUUSX
0) c HanMUYKeM MUrMeHTa B HUTSIX MULe/IHS



B) ¢ nuddy3veli TUrMEeHTOB B MUTATeLHYIO Cpey

25.3akoHunTe (pa3y: ABTOp (aroUTapHOil TEOPUM UMMYHHUTETA -
TeopeTnyeckas 4acTtb

O0masi MUKpoOHo/10rusi, BUPYCOIOTUA U HMMYHOJIOTUS

Tema Ne 1. Micropusi pa3BUTHSI MUKPOO0/10TMY, BUPYCOJ/IOTUH M MMMYHo/10orun. ITpegmer, MeToAbl, 3aja4u.
1.BBepienue

Mukpo0ouosorusi ( OT rped. micros- Masbiif, bios- )xu3Hb, logos- yueHue, T.e. yueHHe O MaibiX (OpMax >KU3HH) -
HayKa, W3yuvalollas OpraHH3Mbl, Hepa3/inuuMble (HeBUIUMbIe) HEBOOPY)KEHHBIM KaKOW- /MO0 OMTHKOM TIJla30M,
KOTOpbI€e 32 CBOM MUKPOCKOITUeCKHe pa3Mepbl Ha3bIBalOT MUKPOOPIraHU3MBbI (MUKPOOEI).

ITpegMeToM H3ydyeHUs: MUKPOOMO/IOrUY sIBJIsieTCsl KX MOPGO/orust, GDU3H0/0rHs, FeHeTUKa, CHCTeMAaTHKa, SKOJI0THS
Y B3aMOOTHOIIIEHUs C JPYIMMH (popMaMu >KU3HH.

B makcoHomMuueckom OTHOLIEHMH MHUKPOOPraHM3Mbl OueHb pa3HO00pasHbl. OHM BK/IOYAIOT HPHOHBI, BHPYCHI,
0aKTepuu, BOAOPOC/IH, FPUOBI, MPOCTEHIIIME U 1a)Ke MUKPOCKOITMUECKHe MHOTOK/IETOUHbIe )KUBOTHEIE.

ITo Ha/MMUMIO U CTPOEHHUIO KJIETOK BCS JKMBasi TIPUPOJA MOXKET OBITb pa3jie/ieHa Ha HMPOKapHOThI (He MMeEoLne
WCTUHHOTO S$i7Ipa), 3yKapuoThl (MMeIOIjHe $5iip0) M He HMEII[He K/IeTOYHOro CTPoeHusi (OpPMBbI >KH3HH.
IMocnenHue 771 CBOETO CYLECTBOBAHMSI HY)KJAIOTCA B K/€TKax, T.e. SIBJISIFOTCS 8HYMPUKAEMOUHbIMU Popmamu
JHCU3HU.

ITo ypoBHIO OpraHu3aly reHOMOB, HaJIMUMI0 ¥ COCTaBy OesIOKCHHTe3UPYIOLMX CUCTeM U KJIeTOUHOH CTeHKU BCe
JKUBOE [IeJIST Ha 4 1JapCTBa >KU3HU: 3yKAapHOThI, 3y0aKkTepuH, apxedaKkTepHH, BUPYChI M NJIA3MH/bI.

K npoxkapuoram, o0beuHAONIUM 3ybakTepur U apxebakTepuu, OTHOCAT OakTepuu, HuU3lIMe (CUHE- 3eJIeHbIE)
BOJIOPOC/TH, CIUPOXEeTHl, aKTHHOMHLIETBI, apXeOaKTepwd, PUKKETCHH, XJaMHIWH, MHKOIUIa3Mbl. IIpocreiiime,
JPOXOKU M HUTUAThle TPUOLI- 3yKapHOTHI.

MuKkpoopraHusMsbl - 3TO HeBH/MMbIe NMPOCTBIM IJIa30M TNpeACTaBUTeNM BCeX LapCTB >XU3HU. OHU 3aHUMaroT
Hu3IMe (Haubosiee /peBHWE) CTYIEHW SBOJIIOLWM, HO WrPalOT Ba)XHEMIIYIO0 pOjb B 3KOHOMUKE, KPYrOBOPOTe
BellleCTB B [IPUPO/ie, B HOPMa/IbHOM CYII|eCTBOBaHWU U T1aTOJIOTMU PaCTeHUH, )KUBOTHBIX, Ye/l0BeKa.
MukpoopraHu3Mel 3acesisiid 3eMto ellle 3- 4 M/pA. JeT Has3af, 3af0/ro [0 MOSIBIeHUs BBLICHIMX pacTeHUd u
JKUBOTHBIX. MMKpPOOBI Tpe/CTaB/IsSIOT CaMyl0 MHOTOUMC/IEHHYI0 W Pa3HOOOpa3HyIO0 TPYIIy >KMBBIX CYIIECTB.
MuKpoopraHu3Mbl ype3BbIYaifHO IIMPOKO PaclpoCTpaHeHbl B TMPUPOJeE U SBJSIIOTCS eJWHCTBEHHBIMH (hopMaMu
JKUBOM MaTepuu, 3acesisioluMu to0ble, cambie pa3HooOpasHbie CyOcTpaTthl (CpeAbl 00uTaHus), BK/Iouas u bosee
BBICOKOOPraHW30BaHHbIE OPraHU3Mbl JKUBOTHOT'O M PaCTUTE/ILHOTO MUpa.

MoxHO cKa3aTb, YTO 0e3 MHKPOOPraHM3MOB )XM3Hb B ee COBpeMeHHbIX (opMax ObLia OBbI MPOCTO
HeBO3MO)XKXHa.

MuKpoopraiusmsl co3janu aTMocdepy, OCYILeCTB/IAT KPYroBOPOT BelljeCTB U SHEPTUU B NIPUPOJE, pacliieryieHue
OpraHuuecKuX CcoeJUHeHUH U cuHTe3 besKa, ClIoCOOCTBYIOT IUIOZOPOAKIO TI0UB, 00pa3oBaHuI0 He(PTH U KAMEHHOTO
YTJI5l, BbIBETPHBAHKIO TOPHBIX [10POJ, MHOTUM ZIPYTYM IIPUPO/HBIM SIBJIEHUSIM.

C mOMOIBI0 MHKPOOPTaHHW3MOB OCYILECTB/ISIFOTCS BaKHbIE IIPOM3BOJCTBEHHBIE TIIPOLIECCHl - XjeboreueHue,
BUHOZe/IIe W TIMBOBapeHHe, NMPOM3BOJACTBO OPraHWUYeCKHUX KHC/IOT, ()epMEHTOB, MHILEBLIX OeKOB, TOPMOHOB,
AQHTUOMOTHKOB U JPYTUX JIEKAPCTBEHHBIX MPerapaToB.

MUKpOOpraHM3Mbl Kak HUKakasi Jpyrasi (opMa >KU3HW HCIBITHIBAET BO3/EWCTBHE pa3sHOOOpa3HbIX MPUPOAHBIX U
AHTPONMUYECKUX (CBSI3aHHBIX C JesATeSbHOCTIO JIo/iel) (akTopoB, UTO, C YYeTOM KX KODOTKOTO CPOKAa JKU3HU U
BbICOKOH CKOPOCTH Pa3MHOYKEHMUS, CIIOCOOCTBYET UX ObICTPOMY 3BOJIIOLIOHUPOBAHUIO.

Haunbonpllyio mevanbHYI0 H3BECTHOCTb HMEIOT NHATOreHHble MHKPOOPraHM3Mbl (MHMKpPOOBI- NATOreHbI) -
B030yzAuTenu 3abo0/eBaHUI yesloBeKa, )KUBOTHBIX, pacTeHU, HaceKOMbIX. MUKpOOpraHusMel, NprobpeTaromiye B
TpoLiecce BOIOLMY MATOreHHOCTH /IS uesioBeka (CIIoCOOHOCTD BbI3bIBATh 3a00/IeBaAHHS), BBI3BIBAIOT YMUAEMUH,
VHOCSIIIIIe MWUIMOHBI >XM3HeH. [lo HacTosIlero BpeMeHU BbI3blBaeMble MUKPOOPraHH3MaM{ HH(eKIJHOHHbIe
3a00/1eBaHMsA OCTAFOTCS OJHOW U3 OCHOBHBIX MMPUYMH CMEPTHOCTH, IPUUHHSIIOT CYLIeCTBEHHBIHN yIiep0d SKOHOMUKE.
V3MeHUMBOCTb MaTOreHHbIX MHUKDOOPraHU3MOB COCTaB/SleT OCHOBHYHO [BIDKYLYIO CWIYy B PpasBUTUM U
COBEpILIEHCTBOBAHUM CHCTEM 3all{UThl BBICIIMX J>KUBOTHBIX M 4YeJIOBeKa OT BCEro Uy>KepoAHOro (4y>KepoAHOi
reHeTHueckoil nHpopmaun). bosee Toro, MUKpOOpPraHu3MsI SIB/ISUIUCH [0 HeAiaBHEI0 BpeMeHU BKHBIM (paKTOpoM
ecTecTBeHHOro oT0OOpa B ue/loBeuecKod IMOMy/sluu. B Hacrosijee BpeMsi BHPYC MMMYyHoAeduIuTa yenoBeka
(BUY) nocsrHyJ1 Ha CBSITOE CBSATBIX UeioBeKa- 0 UMMYHHYIO CUCTEMY.

2. OcHOBHBIe 3Tanbl pa3BUTHA MUKPOOHO0/IOTHH, BUPYCO/IOTMY H HMMYHOJ/IOTHH

K HMM MO>KHO OTHeCTH C/lefiyIoLiye:

1.Omnupuueckux 3HaHuli ( 10 ©300peTeHUss MUKPOCKOTIOB U VX TIPUMEHEHUS /1Sl U3y4UeHHs MUKPOMHUPA).
Ix.®pakactopo (1546r.) MpeANoNoXKUI KUBYIO TPUPOJY areHTOB WH(EKIMOHHBIX 3aboseBaHuii- contagium
vivum.

2.Mopconozuueckutl nepuod 3aHs1 0KOJIO ABYXCOT JieT.

AntoHu BaH JleBeHryk B 1675r. BrepBble omucan mpocTedmux, B 1683r.- ocHOBHble QopMmbl 6GakTepuii.
HecoBepiieHcTBO PUOOPOB ( MakKCUMaibHOE yBeauueHrne MUKPOCKOTOB X300) u MeToJ0B M3y4eHHss MUKPOMUpA
He CI1I0cOoOCTBOBA/IO OBICTPOMY HaKOIUIEHHIO HayUYHBIX 3HAHUH O MUKPOOPraHU3Max.



3.Du3suonozuueckuil nepuod (c 1875r.)- samoxa JI.ITactepa u P.Koxa.

JL.TTacTep- u3yuyeHHe MHUKPOOHONIOTMUYECKMX OCHOB TPOLIECCOB OPOXKEHUS] U THUEHWs, Pa3BUTHE MPOMBILIEHHOM
MUKPOOMO/IOTUY, BBIICHEHHE pPOJIM MHUKPOOPraHM3MOB B KpyroobopoTe BelljeCTB B IIPHPOZe, OTKpbITHE
AQHA’POOHBIX MUKPOOPTaHHW3MOB, pa3pa00TKa MPUHLUIIOB ACeNTHUKH, METO/0B CTepPH/IM3AlH, O0c/abieHus
(aTTeHyanuu) BUPYJIEHTHOCTH U TI0JTyUeHUs] BAKIUH (BaKIIMHHBIX IIITAMMOB).

P.Kox- MeToz BblJiefieHHMsI YHCTBIX KYJbTYP Ha TBepJbIX MMHUTaTe/lbHBIX Cpefax, Crocobbl OKpacKd Oakrepuii
AQHW/IMHOBLIMU KPACUTE/ISIMU, OTKPBITHE BO30yzAWTesel cubupCKoi si3BbI, Xo/epbl (3amaror Koxa), TyGepkysiesa
(manouku Koxa), cOBepIIEHCTBOBAHME TEXHUKH MHKPOCKOMWH. DKCIIepUMeHTalibHOe 0OO0CHOBAHWE KpPHUTEpHEB
XeHre, 3BeCTHbIE KaK MOCTyaThl (Tpuaga) Xense- Koxa.

4.MmmyHon02uUeCKuUll nepuoo.

N.M1.MeuHUKOB - “TI03T MHKpoOHoJiorun” 1o obpa3HoMy ompezeneHuto OMuisa Py. OH co3/an HOBYIO 3I0XY B
MHKPOOHO/IOTYY - yueHHe O HeBOCIPHKMMUMBOCTU (MMMYyHHTeTe), pa3spaboTaB TeopHio (aroruro3a U 060CHOBaB
K/IeTOYHYO0 TEOPHI0 UIMMYHUTeTA.

OnHOBpeMeHHO HaKarlIMBa/IKCh JJaHHBble O BHIDAOOTKe B OpraHM3Me aHTHTeJI NPOTHB OakTepuii U UX TOKCHHOB,
no3BosmBIIMe [1.3piauxy pa3paboTaTh T'yMOpalbHYH) TEOPHI0 MMMYHHTeTa. B mocsefyromjeli MHOTO/IeTHeH U
TUIOZOTBOPHON JAUCKYCCHUU MeXXY CTOPOHHHUKAMH (ParoLMTapHOM U TyMOPaIbHOUM Teopuil 6BUTH PaCKPBITEl MHOTHE
MeXaHH3Mbl IMMYHHUTETA ¥ POAWIAaCh HayKa HMMYHOJIOTHSI.

B panpHelimieM ObLIO YCTAaHOBJEHO, YTO HACTEACTBEHHBIA U TPHOODETEHHBIH WMMMYHUTET 3aBUCHUT OT
COIJIaCOBAHHOM [eATe/lbHOCTH MATH OCHOBHBIX CHCTeM :@ MakpodaroB, KomiieMeHTa, T- u B- numdoruros,
MHTep(EepOHOB, TIJIaBHOM CHCTEMBbl TMCTOCOBMECTHMOCTH, OO0eCreuMBAalOIIMX pasluuHble (OPMbl WMMYHHOI'O
otBeTa. I..MeunukoBy u I1.2pnuxy B 1908r. 6bi1a npucysxaeHa HobeneBckas ipemust.

12 c¢eBpans 1892r. Ha 3acesmanuu Poccuiickoit akagemuu Hayk [I.J1./BaHOBCKUU CO0OIIWI, uTO BO30OyauTe/eM
Mo3an4yHOH 0Oosie3HH Tabaka siB/sieTcss (PUIBTPYIOLMIACA BUpPYC. OTy [aTy MOXKHO CUMTATh JHEM DOXKAEHHS
BUpycosioruy, a [.J1.J1BaHOBCKOro- ee OCHOBOIIOJIOKHUKOM. BriociefcTBUM OKa3aa0Ch, UTO BUPYChI BbI3BIBAIOT
3abosieBaHMsl He TOJIBKO DAaCTeHUM, HO M 4YesOBeKa, >KUBOTHBIX M Jaxke Oakrepuil. OfHAKO TO/BKO TIOC/IE
yCTaHOBJ/IEHUsI TIPUPO/bI F'eHa U TeHeTHUeCKOT0 KO/la BUPYChI ObUIM OTHECEHbI K )KUBOH MpUpo/e.

5. CrefyromyuM Ba)KHBIM 3TalioM B pa3BUTHM MHWKPOOWOJIOTHMM CTaj0 OMKpblmue aHmubuomuxog. B 1929r.
A.®neMUHT OTKpPBbUI MEHUWLWUIMH U Hayajaach 3pa aHTUOMOTHMKOTepamuy, INpUBejlias K PEeBOJIIOLIMOHHOMY
Nporpeccy MeAWLIMHBL. B fanbHeIneM BBISSICHWIOCh, YTO MHUKPOOBI NpHCriocabivBaroTCs K aHTUOMOTHKaM, a
M3yyeHHe MeXaHH3MOB JIeKapCTBEHHON YCTOWUMBOCTM IIPUBEJO K OTKPBITHIO BTOPOrO- BHEXPOMOCOMHOI'O
(n1a3MH{HOT0) reHOMa OaKTepuil.

W3yueHve maa3Muj TI0Ka3aio, YTO OHU TPEJCTaB/SIOT co0O0M emle Hosiee MPOCTO YCTPOEHHBIE OPTaHWU3MEBI, UeM
BUDYCBl, U B OTJIMYMH OT OakTepuodaroB He BpeisaT OakTepusiM, a HaJe/SIOT WX JOMOJHUTETbHBIMUA
OvonornyeckuMy cBoiictBaMy. OTKpbITHE [171a3MK/, CYIIECTBEHHO [IOTIOJIHW/IO TIpeZACTaB/ieHHsi 0 ¢opmax
CYLLIeCTBOBAHUS )KU3HU U BO3MOJKHBIX ITyTAX ee 3BOJIFOLINY.

6. CoBpeMeHHbIH MO/EKYASPHO- 2eHemuyuecKuil sman pa3BUTHUS MUKPOOWOIOrUH, BUPYCOJIOTHH M UMMYHOJIOTUU
Hayasicsl BO BTOPOH rosioBrHe 20 BeKa B CBS3HU C JOCTIKEHUsSIMU 'eHeTHKY M MOJIeKy/ISIpHON OHosioruy, co3faHueM
3/1IEKTPOHHOTO MUKPOCKOTIA.

B onbitax Ha Gakrepusix Obuia AokaszaHa poib JHK B mepesaue HacieACTBEHHBIX NpH3HAKOB. Vcronb3oBaHue
OakTepuii, BUPYCOB, a 3aTeM U IJIa3MHJ] B KauecTBe OOBLEKTOB MOJEKY/SPHO- OMOJIOTMUECKHUX W TeHeTHYeCKHX
UCC/IeIOBaHUI TIpBeio K Oosiee Ty6OKOMY MOHUMaHWIO (YHJAMEHTaJbHBIX TMPOLIECCOB, JIEXKAIUX B OCHOBE
)KU3HU. BBbIICHEHVE TIPUHLIMTIOB KOAWPOBaHMsSI TeHeTHueckod uHoopmauuu B JHK Gaktepuii U ycCTaHOB/EHHe
YHUBEpPCAJbHOCTH TeHeTMUecKoro KoJa I[03BOIM/IO  JIyullle TIOHMMaTb MOJIEKYJ/SIPHO-  IeHeTHYecKue
3aKOHOMEPHOCTH, CBOMCTBEeHHBIe OoJiee BBICOKO OpraHW30BaHHbBIM OpPraHu3MaM.

PacumdpoBka reHoma KHILEYHOM MaJo4yKM CZle1alo BO3MOXKHBIM KOHCTPYMpOBaHWe U TiepecaZky reHoB. K
HACTOSILI|eMy BpeMeH! FeHHas WH)XKeHePHs CO37iajia HOBbIe HallpaB/ieH!sI OMOTeXHOI0rHH.

PacumdpoBaHbl MOeKyJISIpHO- TeHeTHYecKast OpraHy3arjisi MHOTMX BUPYCOB M MeXaHW3Mbl UX B3aUMO/IEHCTBUS C
KJIeTKaMH, YCTaHOBJIeHbI crioco6HOCTh BUpycHOW JJHK BCTpanBaThbCsi B TEHOM UYBCTBUTEIBHOU K/IETKH U OCHOBHBIE
MeXaHH3Mbl BUPYCHOTO KaHIleporeHe3a.

[MToa/TMHHYI0 PEBOIOLMIO TIpeTepIiesia UMMYHOJIOTHSI, [Ja/ieKO BBILIe/Ias 3a paMKd MH(GEeKIIMOHHONW WMMYHOJIOTHH
Y CTaBlllasg OZiHOM 13 Haubosiee BaKHbIX (yH/aMeHTa/IbHbIX MeJUKO- Ouosorndyeckux pucuunui. K Hacrosiemy
BpeMeHH MMMYHOJIOTMs- 3TO Hayka, M3yuarolljas He TOJbKO 3alljUTy OT MH(eKLuil. B coBpeMeHHOM NOHUMaHWUU
UMMYHOMO2US- 3MO HAYKd, U3ydarowas MexaHusmbl CamMO3awjumbl Op2AHU3MA OM 8Ce20 2eHemuuecKu
uysHcepoOH020, N0OOePHCAHUU CMPYKMYPHOU U (DYHKYUOHAABbHOU Yea0CMHOCMU Op2aHU3Md.

VimMyHo/I0THSI B HAaCTOsIIL{ee BpeMsl BKJ/IIOUaeT psifi ClielvaM3UpOBaHHbIX HalpaB/eHUH, CpeAy KOTOPBIX, Hapsay C
WH(EKIMOHHOW WMMYHOJIOTHEH, K Haubosiee 3HAauMMBIM OTHOCSTCS WMMYHOT€HETHKa, UMMYHOMODPGO/IOTHS,
TPaHCIIaHTAL{MOHHAsl UMMYHOJIOTHsI, IMMYHOIIAaTOJIOTHisI, UMMYHOTI'€MaTOJIOTHsl, OHKOMMMYHOJIOTHsI, UMMYHOJIOTHSI
OHTOTeHe3a, BaKIMHOJIOTUS Y TIPUK/Ia{Hasi IMMYHO/JarHOCTHKA.

Mukpobuosioruss U BUPYCOJNOTUSL Kak (pyHOameHMAbHble Ouono2uyecKue HAyKu TakKe BKIIIOUAIOT DS
CaMOCTOSTEJbHBIX ~HAyYHBIX [JUCLMIUVIMH CO CBOMMH LeJsiMd M 3afiauamd: oOIlylo, TeXHUYecKylo
(TIpOMBIILIIEHHYI0), ~ CeNbCKOXO3SMCTBEHHYI0, BeTepUHApDHYI0 U HMEIIyl0 HauOosiblilee 3HaueHWe [
YesioBeUeCTBa MEOUYUHCKYIO MUKPOOUOIO2UIO U 8UPYCO0_UIO.

MeduyuHckas muxpobuonozust u eupyconozus usyuaem 8030youmesnell uHgeKkyuoHHbix 6GonesHell uenoseka (ux



moponozuto, ¢usuonozuto, 3Konoeulo, buonouuecKue U 2eHemuyecKue XapdKmepucmuku), paspabambieaem
MemoObl UX KyibmueupoeaHusi u udeHmugukayuu, cneyuguueckue mMemoobl UX OUAS2HOCMUKU, fAedeHusl U
npocurakmuku.

K orgensHeIM Haubosiee BaKHBIM paszie/iaM MeIULIMHCKOM MMKPOOMOJIOTMM U BUPYCOJIOTHM MOXKHO OTHECTH
K/IMHUYeCKYI0 MUKPOOHMOJIOTHIO, CaHWTApHY! MHMKPOOMOJIOTHIO, MeAWLMHCKYI0 MHUKOJIOTWI0 M IIPOTO300JI0THIO,
MeJULIMHCKYI0 11apa3suTo/IOT IO, yUeHHe O CanpoHo3aXx.

7.I1lepcnekmusbl paseumus.

Ha nopore 21 Beka MUKpPOOHOJIOTHSI, BUPYCOIOTHsI 1 UMMYHOJIOTHSI TIPEACTABISIOT OJJHO M3 BeYILUX HarpaB/ieHHH
O10/I0TMY Y MeJULIMHBI, THTEHCUBHO Pa3BUBAIOILeeCst M PACIIMPSIIOIIee IPaHULIbl UeJI0BeUeCKIX 3HAaHHH.
VIMMyHO/IOTHSI BIUIOTHYIO TOJOLVIA K DPEry/JIMpOBaHUI0 MeXaHW3MOB CaMO3allUThl OpraHu3Ma, KOpPeKLMH
UMMYHO1e(ULUTOB, peliieHuo rpobaembl CITVTa, 60pbbe ¢ OHK03a00/IeBaHUSIMU.

[MosiBU/IOCH TIOHSITHE O HOBBIX U Bo3Bpalamuiica uHdeknuax (emerging and reemerging infections). ITpumepbt
pecTaBpaliiM CTapbIX I1aTOrEHOB- MUKOOaKTepuu TyOepKyse3a, PUKKETCMM T[PYIIbl KJIEMeBOH ISTHUCTON
JIMXOpPaJKN W psif [PYyrux Bo30yzauTesieldl NpUPOAHOOUAroBbIx HHGeKUWi. Cpejyl HOBBIX I1aTOTEHOB- BUPYC
ummyHozebunmTa uesioBeka (BUY), servoHesnibl, 6apToHes/uibl, 3pauxuy, xeiukobakrep, xmamuauu (Chlamydia
pneumoniae). HakoHell, OTKPBITEl BUPOUABI M IIPUOHBI - HOBBIE KJ/IaCChl MH(EKIIMOHHBIX areHToB.

Bupougpl - WHQEKLMOHHbIe areHThl, BbI3BIBAIOIIME Y PACTEHUM TOpa)KeHHsl, CXO/IHbIe C BUPYCHBIMH, OJHAKO 3TH
BO30Y/IUTE/N OT/IMYAIOTCS OT BUPYCOB PSZIOM NPU3HAKOB: OTCYTCTBHEM OENKOBOM 000/10UKH (ro/iasi MH(peKLMOHHAsT
PHK), aHTUreHHBIX CBOWMCTB, OZHOLIEIIOUEUHOM Kosbyegoli cTpyKTypoli PHK ( U3 BHUPYCOB - TOJIBKO y BHpYycCa
rernaruta D), manbiMu pasmepamu PHK.

IMpuons! (proteinaceous infectious particle- Geskornono6Has MHGEKIMOHHAST YaCTUL|A) MPeJCTaB/ISAIOT JIUIIEHHbIe
PHK O6enkoBble CTPYKTYpBI, SB/SIOIHeCs BO30YyAWUTeNsIMU HEKOTODHIX MeJ/IeHHbIX HWH(EeKIUH ue/oBeka |
JKUBOTHBIX, XapaKTePU3YIOLIUXCS JIeTalbHbIMM TIOP&KEHUSMHU LIeHTPaJIbHOM HEPBHOW CHCTEMbI TI0 THITY
2ybkoobpasHbix 3HYyeatonamuii- Kypy, 6osesnr Kpedtiidensara- SIkoba, cunapom I'epctmanua- Ctpaycciepa-
[MTaiiHKepa, aMHUOTPOGHUECKHH JIEMKOCITOHT 03, T'yOKooOpa3Hasi sHIiedanonaTvisi KOpoB (KOPOBbe “OeleHCTBO™),
CKper y OBell, 3HI]edasonaTysi HOPOK, XpOHUUeCKast M3Hypsitoasi 0os1e3Hb oreHel U yocell. I1penonaraercs, uto
NIPHUOHBl MOTYT MMeTb 3HaueHue B 3THUOJIOIMH IIM30QpeHHH, MUonaTvd. CyljecTBeHHble OTJIMYMS OT BHUPYCOB,
Ipeskzie BCero OTCYTCTBHMe COOCTBEHHOIO IeHOMa, He I103BOJISIIOT TOKa paccMaTpuBaTh IPHOHBI B KauecTBe
TipeJiCcTaBUTe el )KUBOW TIPUPO/IBI.

3. 3ajauu MeULIMHCKON MHKPOOHO0/IOTHH.

K HMM MO>KHO OTHeCTH C/iefiyIoLiye:

1.YcraHoB/eHHe 3THOIOTUUeCKOH (PUUMHHOM) PO/IM MUKPOOPraHU3MOB B HOPMe U MTaTOJIOTHH.

2.Pa3paboTKa MeTOJIOB MarHOCTHKH, Crelrdrueckor MpOoQUIaKTUKK U JieueHUs] WH(GEKLMOHHBIX 3a00/1eBaHUM,
WHJUKALWK (BbISIBJIEHUS) U UAeHTU(DUKALUK (OTripe/iesieHust) Bo30yuTese.

3. bakTepuonoruueckKuii U BUPYCOJIOTMUECKUM KOHTPOJIb OKpY»Katoliell cpefibl, IPOAYKTOB NUTaHUs, COO/IIO/eHNs
pe>XuMa CTepu/Ir3aliy M HaJ30P 3a UCTOYHUKAaMU MHGEKLUY B J1e4eOHbIX U JeTCKUX yUpesK/ieHUsIX.

4. KOoHTpO/Ib 3a YyBCTBUTEJHHOCTHIO MHKDOOPraHH3MOB K AaHTUOMOTHKaM M JPYrMM JiedeOHBIM IIperiaparam,
COCTOSTHUEM MUKPOOHOIIEH030B (MUKPO(/I0pOLi) TIOBEXHOCTEH U MOJIOCTEH TeJla ue/ioBeKa.

4. MeTo/jbI MUKPOOHO/IOTUYECKON JUATHOCTUKHU.

MeTozbl 71ab0paTOPHON JUArHOCTUKH WHQEKMOHHBIX areHTOB MHOTOUMC/IEHHBI, K OCHOBHBIM MOXXHO OTHECTH
crenyoLue.

1. MUKpOCKONMUecKUii- C MCIob30BaHWeM TpubopoB s MUKpockomuu. OmnpezenstoT (opMy, pasMepsl,
B3alMOpAcCIIOIOKeHHe MHUKPOOPraHU3MOB, WX CTIPYKTYpPY, CIOCOOHOCTb OKpallMBaThbCsl — OINpefeneHHbIMU
KpacUTessIMU.

K ocHOBHBIM crioco6aM MHKPOCKOIIMM MOKHO OTHECTH C6emogyrd MHKPOCKONHUI0 (C pa3HOBUAHOCTSIMH-
MMMepPCHOHHas1, TEMHOII0/IbHas1, Pa30BO - KOHTPACTHasI, IFOMUHECL|eHTHas ¥ [ip.) U 91eKMpPOHHYI0 MUKpPOCKoruio. K
3THUM MeTO/laM MOJKHO TaK)Ke OTHEeCTH aBTOpaJrorpaduio (M30TOMHbBIN MeTO/, BBISIB/IEHNS).
2.Mukpobuonornueckuii (6aKTepUONIOrHYeCKUA W BUDPYCONOTMYECKHWH) - BbIJe/ieHHe UYKMCTOM KY/IbTYphl U ee
UIeHTUDUKALIVS.

3.buonoruuecknii - 3apakeHHe J1abOPaTOPHBIX >XMBOTHBIX C BOCIPOM3Be/eHreM HMH(EKIMOHHOTO Mpolecca Ha
YyBCTBUTE/IbHBIX MOJie/IsIX (buonpoba).

4.VIMmMmyHo/loTUYeCcKUil ( BapuaHTbl - CepOJIOTMUECKUl, a/eproorMueckuii) - MCIO/b3yeTcsl AJIsl BbISIBIEHUS
AQHTHreHOB BO30yAUTeNs UM aHTUTE K HUM.

5.MonekynsipHo- reHetndeckuii - JTHK- u PHK- 30181, monmumepasHas terHast peakiys (ITLIP) u mHOTHE npyTHe.
3ak/ouasi  W3/I0KEHHBIA ~ MaTepuaj, HeoOXOAMMO OTMETHTh TEeOpeTHYecKoe 3HAaueHWe COBpPeMeHHOU
MHKPOOHOIOT Y, BUPYCOJIOTUM M UMMYHOJIOTHUH. JJOCTV>KEHHUsST 3TUX HayK MO3BOJIIA M3YUUTh QyHAAMeHTalbHbIe
TIPOLIECCHI >KU3HE/eSITe/TbHOCTY Ha MOJIEKYJ/ISIPHO- TeHEeTHYecKOM ypoBHe. OHM 00YC/IOBIMBAIOT COBPEMEHHOE
TIOHUMaHWe CYLJHOCTH MeXaHW3MOB Da3BWUTHsI MHOrMX 3a0o/eBaHvii M HampaBiieHUsi UX Oosiee 3ddekTrBHOrO
npeiyTIpeX/ieHus U JledeHus..

Tema Ne 2. Cucremaruka 1 Mop¢oJiorus MUKpPOOPraHU3MoB.

1. CucremaTuka MUKPOOPraHU3MOB.

CucreMaTHKa- pacripefiefieHie MUKPOOPTaHH3MOB B COOTBETCTBHU C WX IPOUCXOKIEHHEM M OHOIOrH4ecKum
cxofcTBoM. CHcTeMaTrKa 3aHHMMaeTCsl BCECTOPOHHMM ONMCaHWEM BHAOB OPraHH3MOB, BbISICHEHHWEM CTelleHH



POZICTBEHHBIX OTHOIIEHUH MeXIy HUMH W O00beJAWHEHWEM WX B pa3/M4yHble MO YPOBHIO pOJCTBA
K/IaccU(YKaMOHHbIEe eJUHULBI- TAaKCOHBL. OCHOBHBIE BOIIPOCHI, PelllaeMble TIPM CHCTeMaThKe (TPU acreKkTa, Tpu
KWTa CUCTEMAaTHUKN)- KJlacCu(UKaIusl, HAeHTU(UKAIUs M HOMeHK/IaTypa.

Knaccudukanus- pacrnipesieneHvie (00beJuiHeHWE) OPraHW3MOB B COOTBETCTBMM C WX OOIIMMHM CBOWCTBaMH
(cXoHBIMU FeHOTUITNYeCKUMU U (HPeHTUNTNUeCKUMU ITPU3HAKaMHU) 110 pa3IuyYHbIM TaKCOHaM.

TakcoHOMHSA- HayKa 0 MeTo/lax U MPUHLUIAX pacrpeseneHus (K1accu(uKalyii) OpraHi3MOB B COOTBETCTBHUHU C MX
uepapxueil. Hanbosiee 4acTo UCIOMb3YIOT C/IeAYIOIHe TaKCOHOMUUECKHE eJUHULIbI (TAKCOHBI)- IITAMM, BUJ, POJ.
[Mocnenyrouue 60mee KpyrHBIE TAKCOHLI- CEMEIHCTBO, MOPAAOK, K/Iacc.

B coBpeMeHHOM TMpe/CTaBIeHWU BUJ B MHUKDOOWOJIOTHH- COBOKYITHOCTH MHUKPOOPraHW3MOB, MMeIIUX o00iee
SBOJIIOLIMOHHOE TPOUCXOXKEHHE, OM3KUIM TeHOTUIN (BBICOKYIO CTereHb I'eHeTMYeCKOH TOMOJIOTHU, KakK MPaBUJ/IO
6onee 60%) 1 MakcUMasbHO Gyi3KHe HEeHOTUITUUECKHUEe XapaKTePUCTUKH.

Hymepuueckas (umc/ieHHasi) TaKCOHOMHSI OCHOBBIBAeTCSI Ha MCIIOJb30BAaHWM MaKCHMa/IbHOTO KOJIMUecTBa
COTOCTaB/IsieMbIX TIPU3HAKOB U MaTeMaTUUeCKOM yueTe CTelleHHW COOTBETCTBHUS. Bosblijoe 4MCI0 CpaBHUBaeMbIX
(heHOTUTIMUECKUX TIPU3HAKOB Y TIPUHLIUIT UX PaBHOW 3HAUMMOCTH 3aTPYJHSIO K/laCcCU(UKALHIO.

Ipu n3yuyenny, uaeHTUPUKALMN U KIacCU(PUKALIMHA MUKPOOPTaHU3MOB Yallle BCero U3ydaroT ciefyomue (TeHo- U
(heHOTUTIIUECKIE) XaPAKTEPHUCTHKH:

1.Mopdonoruueckue- hopMa, BeJTMUNHA, 0COOEHHOCTH B3aUMOPACIIONIOXKeHHsI, CTPYKTYypa.

2. TvHKTOpHa/NbHbIe- OTHOLIEHHE K PAa3/IMUHbIM KPaCcUTessIM (XapakTep OKpaIlMBaHUs), TIPEXK/E BCEro K OKpackKe 1o
I'pamy. ITo sTOMY NpH3HaKy BCe MUKPOOPraHU3MBI JIe/IAT Ha FPaMII0/I0KUTe/IbHbIe M TPaMOTpULiaTe/IbHbIe.
Mopdaonozuueckue ceolicmea u omHoweHue K oKpackKy no I'pamy no3eossitom Kak npasuio omHecmu usyyaembiil
MUKPOOP2aHU3M K KDYNHbIM MAKCOHAM- cemelicmay, pooy.

3.KynbTypanbHbie- xapakTep pocTa MUKPOOPraHU3Ma Ha MUTaTeIbHbIX Cpefiax.

4.BbruoxuMuueckue- CriocoOHOCTb (PepMEHTUPOBAThH pa3/iuuHble cybcmpamb (YrieBoAbl, OeKM U aMUHOKUCIOTHI U
Ip.), 00pa3oBbIBaTL B MpPOLIECCE YKM3HEeATeTbHOCTH pa3/iduHble OMOXUMHUUYECKHE TTPOAYKTHI 38 CUeT aKTUBHOCTH
Pa3IMUHBIX EPMEHTHBIX CUCTEM U 0COOeHHOCTel 0OMeHa BeLeCTB.

5.AHTHreHHbIe- 3aBUCAT MPENMYILIeCTBEHHO OT XMMHUYECKOTO COCTaBa U CTPOEHHSI KJIETOUHOW CTeHKH, Haluuus
JKTYTHKOB, KarCyJibl, paclio3HAlTCsA MO CHOCOOHOCTM MakpoopraHusMma (X03siMHa) BbIpabaTblBaTh aHTHUTENA U
Jipyrve popMbl IMMYHHOTI'O OTBETA, BBISIB/ISIFOTCSI B IMMYHOJIOTHUECKUX PeaKLUsiX.

6.du3nonornUeckre- Crocobbl yriaeBogHOro (ayroTpodbl, rerepoTpodbl), a30THOrO (aMHHOABTOTPO(BbI,
amMuHoreTepoTpodbl) U [PYyruxX BUIOB MUTAHUSI, TUI [bixaHus (a3pobbl, MUKpPoa3poduibl, aky/IbTaTHBHbIE
aHa’po0bl, CTporue aHas3poobI).

7.110BW)KHOCTD Y THIIBI ABMKEHUS.

8.Crioco6HOCTh K ClIOp006pa3oBaHUI0, XapaKTep CIop.

9.YyBcTBUTE/NLHOCTD K OakTepriodaram, harotTunrpoBaHye.

10.XuMHueckuil cocTaB KIeTOYHBIX CTEHOK- OCHOBHbIe Caxapa M aMUHOKHUCJIOTHI, JIMIUAHBIA U XKUHOKUC/IOTHBIN
COCTaB.

11.5enkoBblii CrIeKTP (TIO/TUNENTUAHBIN TPOGUIIB).

12.YyBCTBUTEILHOCTb K aHTUOMOTHKAM U JIPYTUM JIEKAPCTBEHHBIM Ipernaparam.

13.I'eHoTumnueckre (MCTIOb30BaHNE METO/OB T€HOCHCTEMATHKH).

B nocneanve pecstunetus jisi KnaccuyKariid MUKPOOPTaHU3MOB, IIOMUMO MX (DeHOTUITMUECKUX XapaKTepPUCTHK,
Bce 0osiee MMPOKO U 3(P(EKTUBHO HCIOJB3YIOTCA Ppa3/MUHbIe T'eHEeTHUeCKHe MeTOAbl (M3yueHue TeHOTHUIIa-
eeHomunuyeckux ceoticmg). Vicnonb3yroTcsi Bce Oosiee COBepIleHHbIe MeTO[bl- PeCTPUKLMOHHBIN aHamm3, [JHK-
IOHK rubpuauzanus, [P, cukeeHC U Ap. B ocHOBe 60/BIIMHCTBA METO/IOB JIEXKUT TIPUHIIUIT OTIPE/Ie/IEHUS CTETIeHN
romosioruu reHeruueckoro Mmarepuana (JHK, PHK). [Ipu 3ToM yallle MUCXOZAST W3 YCJIOBHOTO JOMYLIEHUs, UTO
cTeneHb romosiorun 6onee 60% ( A HEKOTOPBIX TPYII MHUKPOOpraHusmoB- 80%) CBUZETENBCTBYET O
TIPUHA/JIE)KHOCTH MHUKPOOPTraHU3MOB K OJHOMY BHUY (pa3nuyHble TeHOTHUIIBI - OJUH reHoBuf), 40- 60%- K ofHOMY
poay.

Upentndukanms.

OcHoBHbIe (eHO- ¥ TeHOTHITMUECKHe XapaKTepHUCTHKH, HCIIO/b3yeMble i KaacCH(UKalud MUKpPOOPTaHW3MOB,
WCTIONB3YIOTCS U 1 W[eHTU(QUKALMY, T.e. YCMAHOBAeHUsl UX MAKCOHOMUUYECKO20 NOM0XdCeHUs U npedcoe 8cez0
8UO0080L NpuHadaeldcHoCmuU- Haubonee BaNCHO20 ACNEKMd MUKpobuosnoeuyeckoll OudeHOCMUKU UHMEKYUOHHbIX
3abonesaHutl. VigeHTrUKaLMsI OCYILECTB/SETCS Ha OCHOBE W3yueHUs (JeHO- U TeHOTUTIMYEeCKUX XapaKTepUCTHK
M3y4yaeMoro MH(MEKIMOHHOIO areHTa U CPaBHEHMS WX C XapaKTePUCTUKaMU WM3BECTHBIX BUZOB. IIpu 3TO# pabote
YacTO TIPUMEHSIOT 3TaJIOHHBIE IITAMMBI MHUKPOOPTaHW3MOB, CTaHAAPTHbIe aHTUT'eHbI U UMMYHHbIE CHIBODOTKU K
W3BECTHBIM  TPOTOTWITHBIM  MHUKDOOpPTaHMW3MaM. Y  MaTOreHHbIX MWUKDOOPTaHM3MOB  yalje  M3ydaroT
Mop¢hoIoruyecKie, TAHKTOPUA/IbHBIE, KY/IbTypajibHble, OMOXUMHUUECKHe U aHTUTeHHbIe CBOWCTBA.

HomeHk/1aTypa- Ha3BaHWe MUKPOOPTaHM3MOB B COOTBETCTBUM C MeXKYHAPOJHBIMH MpaBUIaMu. [1ist 0603HaueHUst
BU/IOB OakTepuii KCTO/b3YIOT OWHApHYIO JIaTMHCKYHO HOMEHK/IATypy pPOJ/BUJ, COCTOSILLYIO W3 Ha3BaHWs poOJa
(nurmeTcs ¢ 3aryiaBHOM OYKBBI) M Bjja (co cTpouHoii Oykeel). [TpumMepsl- Shigella flexneri, Rickettsia sibirica.

B MMKp0OOMO/I0TUY UacTo UCTIONB3YEeTCs U Psifl, APYTUX TEPMHHOB /ISl XapaKTePUCTUKHA MUKPOOPTaHU3MOB.
IItamm- /1060 KOHKpeTHBIM o6paser] (M30/4T) JaHHOro Buza. llITamMMbl OJHOTO BH/A, pa3/HUUAIOLIUecs] TI0
aHTUTeHHbIM XapaKTepUCTHUKaM, Ha3blBalOT CepoTHNaMH (CepoBapHMaHTaMH- COKpAIlleHHO CcepoBapaMu), IO
YYBCTBUTE/ILHOCTH K CrHeluduueckuMm QaraM- (arorumamu, OUOXMMUUECKMM CBOHCTBaM- XeMOBapaMH, Ii0




OHOMOrMYeCKUM CBOWCTBaM- OMOBapaMH U T.J.

KosioHus- By MMasi U30/IMPOBaHHasl CTPYKTypa TMPY pa3MHOKeHWHM OakTepwii Ha TUIOTHBIX NMUTATeNbHBIX Cpefax,
MOXKeT pa3BUBaTbCs W3 OFHOW WM HeCKONbKHX POJUTeNbCKUX K/IeTOK. Eciu Ko/IoOHWs pasBuiack U3 OJHOU
POZUTENBCKON K/IeTKH, TO IOTOMCTBO Ha3bIBaeTCsl K/IOH.

KyabTypa- BCsl COBOKYITHOCTh MUKPOOPraHM3MOB OJHOTO BH/a, BHIPOCIIMX Ha MJIOTHOM WM >KU/IKOM MUTaTeIbHOU
cpefie.

OCHOBHOM TIpUHLIMN OAKTEPUOJOTMYECKON paboThl- 8blOedeHue U U3yueHue C80LUCME mMO/AbKO UUCMbIX
(ogHOpOAHBIX, 6€3 IpYMeCH MOCTOPOHHEH MUKPOMIOPEI) Ky/1bNyp.

2. Mopdonorus 6aKTepuii.

ITpOKAapHOTLI OTAWYAIOTCS OT YKAPHOT 10 PSIALY OCHOBHBIX MPU3HAKOB.

1.01cyTcTBUe uCTHHHOTO AU depeHIIPOBaHHOTO Apa (sAepHoi MeMOpaHsbI).

2.0t1cyTCTBYE pa3sBUTOM H7OM/Ia3MaTUUeCKOM ceTH, arrnapaTa ['obpKu.

3.0TCyTCTBHE MUTOXOH/PHH, X/IOPOILIACTOB, JTU30COM.

4.HecriocoGHOCTB K 3HAOLMTO3Y (3aXBaTy YaCTHUL] MHUIIIH).

5.KnetouHoe fjeieHNe He CBS3aHO C LIUK/INUECKUMU U3MeHeHUsIMU CTPOeHHsI K/IeTKH.

6. 3HauWTe/BHO MeHbIIMe pa3Mephl (Kak mpaBwio). Bosbimas wacte Oaktepuii umeer pa3mepsl 0,5- 0,8
MUKPOMETPOB (MKM) X 2- 3 MKM.

ITo dopMe BoIIeNISIOT C/IeAYIOLIe OCHOBHBIE IDYIIILI MUKDPOOPTaHHU3MOB.

1.IITapoBH/HBIe UK KOKKH ( C TPed.- 3epHO).

2.IlanouKoBU/IHBIE.

3.M3Burele.

4. HuTeBuHbIE.

KokkoBuHble GakTepuM (KOKKH) NO Xapdkmepy 63auMopdacnonoxceHusi TIociie JieJieHusl ToApa3esisiioTCs Ha psif
BapHaHTOB.

1.Mukpokokku. KjieTKy pacriosio)keHbl B OJJMHOUKY. BX0JsT B cocTaB HOpMalbHOW MUKPOQUIOPBI, HAXOZAATCS BO
BHellHeii cpefie. 3ab0/ieBaHUi Y /IIOfieli He BBI3bIBAIOT.

2. TunnoKoKKHU. [leileHue 5TUX MHUKPOOPraHM3MOB IPOMCXOJUT B OJHOM IIOCKOCTH, 00pa3yloTcs Napbl K/IeTOK.
Cpejy AUTJIOKOKKOB MHOT'O ITaTOr€HHbIX MUKPOOPTaHNM3MOB- TOHOKOKK, MEHUHI'OKOKK, THEBMOKOKK.
3.CTpenToKOKKH. [lesieHre 0CyI1eCTB/ISeTCS B OIHOM IJIOCKOCTH, pa3MHO KaroLL{1eCs] K/IeTKM COXPaHSIIOT CBsI3b (He
pacxopsTcsi), o0pa3ys Lernoykd. MHOro MaTOreHHbIX MHKDPOOPraHM3MOB- BO30yIWTeNM aHTWH, CKapJaTHHBL,
THOMHBIX BOCIIA/IUTE/bHBIX IIPOLIECCOB.

4. Terpakokku. [lesieHrie B IBYX B3alMOIePIeHUKY/ISIPHBIX IIOCKOCTSIX C 0Opa3oBaHueM TeTpaz (T.e. [0 YeThipe
K/IeTKH). MeIMIMHCKOT0 3HaYeHHsI He UMelOT.

5.Capuunsbl. [lefleHre B Tpex B3auMOIEpPIeHAVKYJSIPHBIX TIJIOCKOCTSX, 00pa3ys Tioku (makeTsl) u3 8, 16 u
GoJbLIIer0 KOIMYecTBa K/1eToK. HacTo 0OHapyKUBaroT B BO3JyXe.

6.CtadmiokoKKu (OT JaT.- rpo3jb BuHOrpaja). HensaTcs GecropsilouyHO B pas3/IMUHBIX IUIOCKOCTSIX, 00pasysi
CKOIUIEHUs], HalIOMHHAOIIe TPO3AX BHUHOrpaZia. BI3BIBAOT MHOrOUMC/IEHHBIE 00Jie3HH, TIpe/e BCero THOMHO-
BOCIIA/IUTE/IbHbIE.

IManoukoBuHBIE (POPMBI MUKDOOPLaHHU3MOB.

1.bakTepyu- Maa0uKu, He 0Opasyrolre Crop.

2.Bagwuiel- a3pobHbIe  criopooOpasyroliue MHUKpOObl. IuameTp Cropbl OOBIUHO He TIpeBBIIAaeT pa3Mepa
(“IuMpuHbI”) KAeTKU (3HA0CIOPSI).

3.Knoctpyupun- aHaspobHble criopoobpasyronje MUKpoObl. [IuameTp criopsl 6osblile IonepeyHuKa (AUaMeTpa)
BereTaTMBHOM K/IeTKY, B CBSI3U C UeM K/IeTKa HallOMHUHaeT BepeTeHO W/IM TeHHHUCHYIO PaKeTKy.

HeobOxoauMo vMeTb B BH[Y, UTO TE€PMHUH “OakTepus” uyacTO HCIIOJB3YIOT [Jisi 0003HaYeHUs] BCEX MUKPOOOB-
npokapuoT. B 6osiee y3kom (Mop¢hosornueckoM) 3HaueHUM OAKTEpUU- TaJ0UYKOBU/HbIE (POPMBI TPOKAPUOT, HE
VMMEIOLIHX CIIOp.

V3BuThble hOpPMBI MUKPOOPTaHU3MOB.

1.BubpuoHBI ¥ KaMIUI06aKTepHH- UMEFOT OIUH U3rH0, MOTYT OBITh B (hOpMe 3arsTOi, KODOTKOTO 3aBUTKA.
2.Cnupu/ibl- UMeoT 2- 3 3aBUTKa.

3.CupoxeThl- UMEIOT pas/MyHOe YMC/IO0 3aBUTKOB, aKCOCTH/Ib- COBOKYNHOCTb Gubpuii, crienudrueckuil ajs
pasNUuHBIX TIpeJCTaBUTeNe xapakTep [BIKeHHS M 0COOEHHOCTH CTpOeHHs! (0COOEHHO KOHILEBBIX yuacTKOB). I3
00JIBIIOro UKc/Ia CIMpoXeT Haubosblliee MeAWLMHCKOe 3HaueHVe HWMeIOT TpefCTaBUTeNd TpexX pofos- Borrelia,
Treponema, Leptospira.

3.CtpoeHue 0akTepHa/IbLHON K/IETKH.

OO0si3aTe/TbHBIMY OPraHOUAMU SBMSIOTCS: SAEPHBIN anmapar, UTOIIa3Ma, [IUTor/Ia3MaTHuecKasi MeMOpaHa.
Heobs3aTenbHbIMU  (BTOPOCTENEHHBIMH) CTPYKTYDHBIMU 3/IEMEHTaMU SIBAAIOTCA: KJIeTOUHAs CTeHKa, Karcysa,
CTIOPBI, T, KTYTHKH.

1.B neHTpe GakTepraJbHOW K/IeTKM HaXOJUTCsS HYK/IeOH[- sijepHoe obpasoBaHue, IIpe/iCTaB/IeHHOE dallle BCETo
0JJHOI1 XpOMOCOMOW KosblLieBUAHON (opMbl. Coctout n3 asyxuenoueuyHoii Hutu JJTHK. Hykneonz He oTzeneH oT
LIUTOI/Ia3MbI siIEPHON MeMOpaHOH.

2I0uTonia3mMa- C/IO)KHasi KOJUIOMJHAs CHUCTeMa, COJieprKalljas pas3idyHble BKJ/IFOUEHHS MeTabo/MuecKoro
TIPOUCXOXKIEHNsI (3epHa BOJIIOTHHA, T[JIMKOT€Ha, TpaHyse3bl W [p.), pUbOOCOMBI W ApYyTHe 3JIeMeHTBHI




OeJIOKCHHTe3NpYIOIIel cucTeMbl, Iia3Muabl (BHeHyKaeougHoe IHK), mesocomb! (06pa3yroTcs B pesysbTaTe
WHBarMHAIMK 1UTOMJIA3MaTHUeCKOW MeMOpaHbl B IMTOM/Ia3My, YYaCTBYIOT B SHepreTHueckoM o6MeHe,
criopoobpa3oBaHuy, (HOPMUPOBAHMH MEXK/IETOUHOM IIeperopo/iKy IIpY JieJIeHUN).

3.IIuTonia3mMarnyeckass MeMOpaHa OrpaHHUMBAeT C HApY)KHOM CTODOHBI LMTOIUIAa3My, MMeeT TpeXCJIOoiHoe
CTPOEHME U BBITIOJHSET Psifi BaXHEUIIMX (QYHKOUK- OapbepHyro (CO37aeT U TOJA/EP)KUBAET OCMOTHUYECKOe
JlaB/ieHre), SHepreTHUeckyro (COZep>XKUT MHOrHe (epMeHTHble CHUCTeMBl- JbIXaTe/bHble, OKHCIUTE/NIbHO-
BOCCTaHOBUTEJIbHbIE, OCYIIIeCTBJ/IsIeT IIEPEHOC 37IeKTPOHOB), TPAHCIIOPTHYIO (TIepeHOC Pa3/INYHBIX BEIIeCTB B KII€TKY
Y U3 KJIETKH).

4 KnerouHasi CTeHKa- TMPUCYyILa OOMBIIUHCTBY OakTepuii (KpoOMe MHUKOILIa3M, axoJieria3M U HeKOTOPBIX APYTUX
He MMEIOIIMX MCTUHHON KJIeTOYHOM CTeHKM MUKpoopraHn3MoB). OHa obmazaeT psgoM GYHKLMH, TIPeXIe BCEero
obecrieurBaeT MeXaHUUeCKYIO 3allUTy W IMOCTOSHHYI0 (OpMY K/IETOK, C ee HalWuueM B 3HAUUTE/NbHOW CTeIleHU
CBsI3aHbl aHTUreHHble CBOWCTBa OakTepuil. B cocraBe - 7IBa OCHOBHBIX CJIOS, M3 KOTOPBbIX Hapy>KHbIH- Oosiee
T/IaCTUYUHBIN, BHYTPEHHUN- PUTHZHBIN.

OCHOBHOe XMMHYeCKOe COoeJVHEeHHe KJIeTOUHOH CTeHKH, KOTOpoe CreLuuuHO TOMbKO A Gakrepuii-
nenmuoo2iukaH (MypeHHOBbIe KHCIOTBI). OT CTPYKTYPBl M XUMHUECKOIO COCTaBa KJIETOUHON CTeHKHW OakTepuid
3aBUCUT Ba)KHBIN JJIsI CUCTEMATUKU MPU3HAaK OaKTepHii- OTHOIIEHHe K OKpacke 1o I'pamy. B cOOTBeTCTBUM C HUM
BBIZEMAIOT ZiBe OOJIbIIMe TPYIIbI- FPAMITONIOKUTEbHBIE (“TPaM+”) ¥ rpaMOoTpHULIaTe/bHbIe (“TpaM - ) GakTepuu.
CTeHKa IpaMIIOJIOKHUTENBHBIX OakTepHid mocsie OKpacku 1o I'pamy coxpaHsieT KOMIUIEKC Hofla C 2eHYUQHOBbIM
¢uonemosbim (OKpallleHbl B CHHe- (MO0JIeTOBbI 11BET), rpaMOTpHUIIaTe/lbHble OaKTepUX TepstOT 3TOT KOMIUIEKC U
COOTBETCTBYIOIMH LIBET 1oc/ie 00pabOTKY 1 OKpallleHbl B PO30BbI LIBET 3a CUET AOKpAIIHBaHUs (HYKCUHOM.
Oco6eHHOCTH K/IeTOUHOHN CTeHKY rPaMII0N0KUTeNbHBIX OaKTepU.

MouiHas, TOJCTasi, HEC/JIOKHO OpraHM30BaHHasi K/IE€TOYHasi CTeHKa, B COCTaBe KOTOPOW Ipeo6safjatoT
TeNITU/IOT/IMKAH W TeWX0oeBble KWCJIOTHI, HeT jwronosvcaxapuzioB (JITIC), wacTo HeT AWaMUHOIIMMETMHOBOMN
KHCJIOTBL.

Oco6eHHOCTH KIeTOUHOM CTeHKH rPaMOTDPULIATENbHBIX OaKTepHH.

KreTouHasi cTeHKa 3HAUUTE/IbHO TOHBIIIE, YeM Y TPAMIIO/IOKUTENbHBIX OakTepuid, conep>kut JITIC, MMIMONPOTEUHBI,
tdochommnupl, AMaMUHONMMEINHOBYIO KUCIOTY. YCTpoeHa 6o/lee C/I0)KHO- MUMeeTCsl BHEIlIHsAs MeMOpaHa, II03ToMy
K/IeTOYHasl CTeHKa TpeXC/IoMHasl.

ITpn 00paboTKe T'paMIIOIOKUTENBHBIX OakTepuil (epMeHTamMy, pa3pyLIAIOIIMMH IENTHOIIMKAH, BO3HHKAIOT
TIOJTHOCTBIO JIMLIIEHHbIE KITIeTOUHOM CTeHKH CTPYKTYPhI- mpoTomiacTbl. O6paboTka rpaMoTpULIaTeNbHbIX OaKTepHii
JIM30LIMMOM pa3pyllaeT TOJBKO CJIOW TeNTHJOT/IMKaHa, He pa3pyluas TOJHOCTBIO BHeIUHel MeMOpaHbI; Takue
CTPYKTYPHI Ha3biBaloT c(epomnacramu. IIpoTtoryactel U cdeporuiactel uMeroT chepudeckyio (opmy (3To
CBOMCTBO CBSI3aHO C OCMOTHUYECKUM JIaB/IeHHEM U XapaKTepHO [Jis BceX Oe3KIeTOUHbIX GopM OaKkTepHii).

L- dopMb1 GakTepHid.

ITop pefictBueM psiia (akToOpoB, HeOIAroNpUATHO JAeHCTBYIOLMX Ha OakTepuajbHYO KIeTKy (aHTMOMOTHKY,
(depMeHThl, aHTHTENA W [p.), NPOUCXOAWUT L- mpaHcpopmayus GakTepuil, NprBOZsIasi K IOCTOSHHOM WM
BpEMEHHOW yTpaTe K/I€TOUHOM cTeHKU. L- TpaHcdopmalys siBisieTcss He TOMbKO (opMOil HM3MEHUMBOCTH, HO U
npucriocobnerysi Oakrepuil K HeOIaronpusTHBIM YCJIOBHSM CYIIECTBOBaHHS. B  pesysibrarte H3MeHeHUs
aHTUTeHHbIX CBOUCTB (yTpata O- u K- aHTWreHOB), CHIDKEHUS] BUPYJIEHTHOCTH W ApPyrux (axktopoB L- ¢opmbl
NprOOpeTaloT CII0COOHOCTH JJINTENBHO HAXOAUTRCS (nepcucmupoeantb) B OpraHU3Me XO03sMHa, MO/Iep>KIBast BSIO
TeKyIMid WH(EKMOHHBIA Tporjecc. YTpaTa K/I€TOUHON CTeHKH genaeT L- ¢opMbl HeUyBCTBUTE/NBHBIMA K
AaHTUOMOTHKAM, aHTUTeJaM M pa3/MuHbIM XHUMHUOTIpernapataMm, TOYKOM TPUIOXKEHHS KOTOPBIX —SIBJISETCS
OakTepuanbHas KieTouyHas creHKa. HecmabuabHble L- (opMbl cnocobGHBI pesepcuposamb B KjlacCHUeCKHe
(ucxomHble) Gopmbl bakTepui, UMeloIMe KIeTOUHYH CTeHKY. VIMeloTcs Takke cTabusbHble L- Gopmbl GakTepui,
OTCYTCTBHE KJI€TOUHOM CTEHKH W HecrocoOHOCTh peBepcTpoBaTh KOTOPBIX B Kiaccuueckde ¢opmbl OakTepuit
3aKperieHbl reHeTnveckd. OHM MO psAy NPHU3HAKOB OueHb HATIOMMHAIOT MHUKOIIIa3Mbl U Jpyrue MOAAUKYyMbl-
OakTepuW, y KOTODBbIX KJeTOYHass CTeHKa OTCYTCTBYeT KakK TaKCOHOMHUECKWH TpH3HaK. MHKPOOPraHU3MBI,
OTHOCSII[eCS] K MHUKOIIa3MaM- CaMble MeJIKHe TIPOKapyoThl, He HMeIOT KJIeTOUHOM CTeHKM U KakK Bce
GakTepranbHbIe becCTeHOUHBIe CTPYKTYPHI MMeIoT ceprdeckyro ¢hopmy.

K TOBEepXHOCTHBIM CTPYKTYpam GakTepuii (Heob6s3aTeNbHbIM, KaK W KJIETOYHAs CTEHKA), OTHOCITCS Kancyad,
JHC2YMUKU, MUKPOBOPCUHKU.

Karcyna uny cimsucTbiid C10M OKpyskaeT 000/10uKy psiia 6akTepuil. BolensitoT MUKPOKANCyy, BbISIBSIEMYIO IIPH
3/IEKTPOHHOM MUKDOCKOITMM B BHJE CJI0s MUKPOQUOPUII, U Makpokancyay, oOHapy>KUBaeMyr0 TP CBETOBOM
MUKpPOCKOMMU. Karicysa sIBASeTCs 3alUTHON CTPYKTYpOl (TIpeXKie BCEro OT BBICHIXaHWs), Y PsAfia MUKPOOOB-
(aKTOPOM TaTOTeHHOCTH, TMPENSTCTBYeT (arouuTo3y, WHTUOMpYeT T[epBble 3Talbl 3alIUTHBIX —peakIuii-
pacrio3HaBaHVe U IOIJIOljeHHe. Y canpogumos Karcyabl 00pas3yloTcsi BO BHeIIHel cpejie, V IaTOreHOB- yallle B
oprann3me xo3simHa. CylecTBYT psiJ, METOJOB OKPAaCKM KarcCys B 3aBHCHMOCTH OT UX XMMHYECKOTO COCTaBa.
Karicysia uaije coctouT M3 mosvcaxapuzioB (Haubosiee pacIipoCTpaHeHHas OKpacka- 1o ['UHcy), pexe- U3
TIOJIUTIENTH/IOB.

Xryruky. IlopBwKHble OakTepud MOTyT OBITH CKOJb3sIMe (TlepejBUTraloTCs IO TBepoH MOBEpXHOCTH B
pe3y/bTaTe BOJHOOOPa3HBIX COKpAllleHWH) WM II/1aBalolye, TiepeiBUraoIIvecs: 3a CUeT HUTEBUIHBIX CIHPaJbHO
W30THYTBIX OETKOBBIX ((h1a2e1UH08bIX TI0O XUMUYECKOMY COCTaBY) 00pa30BaHUM- XKI'YTUKOB.

ITo pacnosioXKeHUI0 U KOJTMUEeCTBY JKIYTUKOB BBIESIOT psif popm OakTepHid.




1.MOHOTPUXH- UMEIOT OZVH TIOJISIPHBIN KTy THK.

2.JIopoTpuxu- UMEIOT TIOMISIPHO PACTIONIOKEHHBIHN MTyUYOK >KI'YTUKOB.

3. AMUTPUXU- UMEIOT )KT'YTHUKH 110 JUaMeTpaIbHO IIPOTHUBOIIO/IOHBIM MOTI0CaM.

4.IlepUTpUXU- UMEIOT JKT'yTHUKU T10 BCEMY IepUMeTpy OakTepHanIbHOM KIeTKU.

Criocob6HOCTS K 1je/IeHarnpaB/ieHHOMY [IBI)KEHUIO (XeMOTAKCHUC, a3POTAKCUC, (POTOTAKCHUC) y OaKTepUil reHeTHUeCKU
JleTepMUHUPOBaHa.

DumMOpUM WM DECHHUYKH - KODOTKHE HHTH, B OOJBIIOM KOMHUYECTBe OKPY’KaloLIyI0 OaKTepuasbHYI0 KIIETKY, C
TIOMOLL[BI0 KOTOPBIX GaKTepHH TPOKPEIVIIOTCSA K cybcTpaTaM (HampuMep, K MOBEPXHOCTH CIM3UCTBIX 000JI0UEK).
Takum 06pa3zom, puMOpUU SBJSIIOTCSA pakmopamu adze3uul U KOAOHU3ayuu.

F- nunu (dakTop depTULHOCTH) - ammapaT KoHslo2ayuu OGakmepull, BCTPEYAOTCS B HEDO/BIIOM KOJMUYECTBE B
BU/le TOHKUX Oe/IKOBBIX BOPCHHOK.

DHJIOCMOPLI U CrIopoobpa3oBaHue.

CnopoobpaszogaHue- criocod COXpaHeHUsl OMpeJie/IeHHbIX BUJOB OAaKTepuil B HEOJArONPUSATHBIX YC/IOBUSIX CPEJBbL.
DHOocnopbl 06pa3yrOTCs B LIUTOI/Ia3Me, TIPe/ICTAB/ISIOT COOOM K/IETKU C HU3KOW MeTabOo/IN4ecKol aKTUBHOCTBIO U
BBICOKOM yCTOMUYMBOCTBIO (pe3ucmeHmMHOCMblO) K BBICYIIIMBAHUIO, [EMCTBUI0 XUMHUECKUX (PAaKTOPOB, BLICOKOU
TeMIiepaTypbl U JPYTUX HeOMIarorumMsTHBIX ()aKTOPOB OKpY’Katoiled cpebl. ITIpy CBeTOBOH MHMKPOCKOMHM YacTO
WCTIO/IB3YIOT MEeTOZ, BhISIBIeHUs criop no Odicewko. BricoKasi pe3sCTeHTHOCTb CBsi3aHa C OOJIBIINM COZlepyKaHHueM
Kanbyueeoll conu OunuKoAUHoeoll Kucaombl B 000j0uke crop. PacronoxkeHue W pasMepbl CIOp Y pas/MUHBIX
MUKPOOPraHU3MOB OT/IMYAeTcs, UTo uMeeT AvddepeHL{aTbHO- JUAarHOCTHYECKOe (TaKCOHOMMYECKOe) 3HaueHue.
OcHoBHble a3bl “KU3HEHHOTO LMK/IA” CIOp- cnopyasyusi (BK/IOYaeT IIOJTOTOBUTENBHYIO CTafiuio0, CTafuio
npeJicriopbl, 00pa3oBaHuUs 000MIOUKM, CO3pEBaHMsl U TIOKOs) UM npopacmadue, 3aKaHYuBaroileecsi oOpa3oBaHUEM
BereTaTUBHOU (opMmbl. ITpowecc criopoobpa3oBaHus reHeTHUEeCKH 00YCIIOBIIEH.

HekysibTHBHMpYeMble hOPMBI OaKTepHid.

Y MHOTHX BH/IOB IPaMOTpHLIaTebHBIX OaKTepri, He 00pa3yloIuX Crop, CyLIeCTByeT 0coboe MPUCIIOCOOUTeBHOe
COCTOsIHME- HeKy/IbTUBUPYeMble (opMbl. OHU 00/aJal0T HU3KOM MeTaboMMuecKol aKTUBHOCTBIO M aKTUBHO He
Pa3MHOXKAIOTCS, T.e. He 00pa3yrOT KOJIOHHMHM Ha IUIOTHBIX IMUTaTeJbHBIX CpefjaX, MPH M0CeBaxX He BBISBIISIOTCS.
O6nazatoT BBICOKOH yCTOMUMBOCTBIO M MOTYT COXPaHSATh >KM3HECIIOCOOHOCTb B TeueHHWe HeCKOolbKux jeT. He
BBIIB/ISIFOTCSL  K/IACCUUECKUMH  OaKTepHoJIOTMUeCKUMH MeTOZaM{, OOHapy)KUBAIOTCS TOJbKO IIPU  [TOMOIIU
TeHeTUYeCKUX MeToZoB ( nonumepasHoli yenHoli peakyuu- ITLIP).

4.Mopdosiornueckasi XapaKTepHUCTHKA FPHOOB.

['pubbI ¥ MpocTelilliie UMEIOT YeTKO OrpaHIUYeHHOe 5Ip0 U OTHOCATCS K 9yKapuoTtaMm. I'pubbl KpyrHee GakTepuid, B
3BOJIIOLIMOHHOM TUTaHe OM3KW K pacTeHWsiM (Haluuve KIeTOUHOW CTeHKH, COofieprKallield XUTUH WK LeJUTH/I03Y,
BaKyoJIell C KJIeTOUHBIM COKOM, HECTOCOOHOCTH K TMEepeMEIeHUI0, BUAUMOe JBIKEHHe LUTOIIa3Mbl). S1nepHbii
Marepvasn rpubOB OT[e/ieH OT LMTOIUIa3Mbl siZlepHONM MeMOpaHOM. /[podicoiceble TPUOBI 00pa3yrOT OTAeNbHbIE
oBa/bHble KieTKU. IliecHeeble rpubbl (OPMUDPYIOT K/IeTOUHble HUTENO00Hble CTPYKTYpbl- rHbl. Muneauii-
nepervieTeHye ruoB- 0CHOBHasE Mop(osioruueckasi CTpyKTypa. Y HM3LIMX TPUO0B MULEJIUH OZHOK/IETOUHBIH, He
UMeeT BHYTDPEHHMX Meperopojok (cenm). I'pubbl pa3MHOXKAIOTCS TOJOBBIM K 0ecrosbiM (BereTaTUBHBIM)
criocobom. IlIpy BereTaTWBHOM Pa3MHOXKEHHU O0pa3yrOTCs Cleljali3HUpOBaHHbIE PENpPOAYKTUBHBIE CTPYKTYDbI-
CrIopbl- KoHuduu. OHY MOTYT PacIio/iaratbCsl B CrIeLJUaTN3UPOBAHHBIX BMECTUHILAX- CNOPAHeUsAX (SHAOCTIOPHI) WK
OTILHYPOBBIBATLCS OT TUIOZOHOCAIMX TU(d (3K30cmopel). Pexxe HabmoparoT ob6pa3oBaHWe CIIOp BHYTPH KIIETOK
(ouduu), sBASIOIIMXCST cerMeHTaMH THQ. [[poxoKeBble K/IETKM Pa3sMHOXKAIOTCS ITOUKOBAaHWEM, MHLINAN He
obpasytor. IlosioBoe pa3MHOKEHHE BK/IIOYAeT B3aUMO/EMCTBHE CIeLWaJM3UPOBAaHHbBIX KJIETOK, HWMEFOIUX
CylLleCTBeHHbIe pasanuusi B MOPGONIOrUY y pa3IMyHbIX [PUOOB M YacTO WCIOJb3yeMbIX Kak AuddepeHLIHaIbHO-
[MarHOCTUUEeCKUM TIPU3HaK.

[nsi GonbLIMHCTBA BUZOB IpUOOB, MMEIOIIMX MeJULIMHCKOe 3HaueHHe, XapaKTepHO Halnuve KOHUAUN (WM
3K30CTIOp), SIBISIOIUXCSI OpMaMK HeroIoBOro pasMHOXKeHHs. VX kyaccuUKalyss BO MHOTOM OCHOBBIBAeTCs Ha
Mop¢onornyeckux ¢popmax KoOHHUAWNA. VX Hanbomee yacteie GOPMBI- 640CMONOPbI, XAAMUOOCNOPbI, APMPOCNOPHbI,
KOHUOUOCNOPAbI.

BacTocniopel- MPOCTHIE CTPYKTYPEI, KOTPbIe 00Pa3yloTCs B Pe3y/bTaTe MOYKOBaHWs, C MOC/IeYIOLMM OTe/IeHUeM
TIOYKH OT POJUTELCKON K/IETKH, HAlIPUMED Y IPOXOKEBBIX TPHOOB.

Xnamuzocriopsl 00pasyloTcsl B pe3ysbTaTe yBeldueHHs! TM(anbHbIX KJIeTOK ¢ 0Opa3oBaHMEM TOJICTOM 000/10uKy,
3allUIIAloILel CIIOpbl OT He6GIaronpHUATHBIX YCIOBUM OKpY KatoLlei cpejibl.

Aprpocriopsl- cniopel, obpasyomyecss myTeM (parMeHTaluy ru¢ Ha OT[ebHble KieTKd. OHM BCTpedaroTcs y
JPOXOKenoIoOHBIX TPUOOB, BO30OYAUTENS KOKLMAWOW03a, TKaHEBLIX ()OpPM [epMaTO(UTOB B BOJIOCE, KOXKHBIX
yelyiKax 1 B HOT'TSX.

Konupyocropbl-  3pesible  HapykKHble CIIOPBI, BO3HMKamomye Ha AuddepeHIMPOBaHHBIX KOHHZAMOG(Opax
(KOHMMOHOCLIAX), OT/IMUAIOLIMXCS OT JPYTUX HUTel MuLesnus 1o ¢opMe U pa3Mepam (y acrepruil, MMeHULH/T)
WM pacroJiararoiuecs rno 60kam 1 Ha KOHLaxX Jiro60i BeTBU MULIE/HS, TIPUKPEIUISSICh K Hell HeMOCPeCTBEHHO HTH
TOHKOM HOXKKOM.

K >sHpocnopam coBepiieHHbIX I'PUOOB OTHOCSATCS CIIOPAHIMOCIOPhl MYKODOBBIX TI'PHOOB, pa3BHUBAIOILIUXCS B
CrIejManbHBIX OpraHax (CIIOpaHrusix), pacro/araloliyuxcs Ha BeplivdHe criopaHryeHocra. Criopsl 0cBOOOXKIAIOTCS
TP pa3pbiBe CTeHKH CIIOPAHTHSI.

OHJoCIopbl O00HApY)KUBAIOT TakKkKe Y TKaHEeBbIX (opM Bo30OyauTenedl Kokupauonzo3a. OHM pa3BUBAIOTCS B




KPYTJ/IbIX 00pa3oBaHusIX - chepyriax, Mpy pa3phiBe CTEHKH 3pesiol cepyIibl OMalaloT BO BHELITHIOK CPefy.
OcHOBHOe (hYHKIMOHA/ILHOE OT/IMYKe Crop y 6akTepuii ¥ rprOoB: y 6akTepuii Criopbl 00eCTIeUHBAIOT MEPeXKUBAHUE
B He0J1aronpusTHBIX YCI0BUSIX OKpYsKatolel cpenpbl, y rpuboB o6pa3oBaHue CIIOp- C1oco0 pasMHOKEHMS.

5. Mopdonoruueckass xapakKTepHUCTHKAa aKTHHOMMIETOB (IyuMCTbIX TPUOOB II0 CTapbIM KiIacCHU(UKALUIM).
AXTHUHOMULIETBI - OPMBbI OakTepul, UMeIoIIe UCTUHHBIN, He UMEIOIIWI TIeperopo/iok MuLlenui. MulevanbHbIR
(B BU/je BETBAIMXCS HUTEH) POCT ITHUX TPAMITOJIOKUTE/IBHBIX OaKTepuil IIpH/iaeT UM BHELIHee CXOZCTBO C Tprbamu.
JTO CXOACTBO yCH/IMBAETCS BC/AEACTBHE Ha/JHUMs Y BBICIIMX (POPM aKTHHOMMLIETOB Hapy’>KHBIX HEITOJIOBBIX CIIOP,
KOTOpbIe Ha3bIBAHOTCS KOHUJUSIMU.

B orimume ot rpubOB, aKTMHOMUIIETEI UMEIOT MTPOKAapHOTUYEeCKOe CTPOeHHe KJIeTKH, He COZiep)KaT B KIeTOYHOU
CTEHKe XUTHHA W 1IeJUTH0JI03bI, PA3MHOKAIOTCS TOMBKO OECIONbIM MyTeM. Y HM3LIMX aKTHHOMHLIETOB MULIEHH
(dparMeHTHpyeTCS. Ha TWUNMUYHBbIE OJHOK/IETOUHble OakTepuu. Muleqnid akTUHOMMLIETOB II0/pa3fesissioT Ha
cybcTparHbli (B cyOcTpare) U Bo3aywHbld. K MuLienanbHbBIM OakTepusiM OTHOCIT MUKOOAKTepHH, pofia HaKapAuii
Y aKTUHOMHLIETOB, HECKOJILKO POJIOB BBICILIMX aKTUHOMHULIET.

ITpexscraButed  pofga Mycobacterium, B KOTOpPBI  BXOAAT BO30yjurtem  TyOepkyses3a, — SIBJISIFOTCS
KHC/IOTOYCTOMYMBBIMHA MUKPOOPraHW3MaMH, IJI0X0 BOCITPUHUMAIOIMMU KpacKu. VX BbICOKasi pe3UCTEeHTHOCTb BO
BHeIIIHel cpefie , KUCJIOTOYCTOHUHMBOCTb U Psifi APYTUX CBOMCTB CBsI3aH C 0COOBIM COCTAaBOM K/IETOUHOW CTEHKH,
60/IBIINM COZIep’KaHKEeM JIAITH/OB M BOCKA.

¥ npeacraButenei pogoB Actinomyces 1 Nocardia Mu1ie/iuii BeIpayKEH B 3HAUUTEIBHO OOJIBIEN CTEIeHH, UeM Y
MUKOOaKkTepui, OJHAKO B CTapblXx Ky/JbTypax OHM TaKKe IPOSIB/SIOT TeHAEHLMI0 (parMeHTHPOBaThCs Ha
OT/le/IbHbIe K/IeTKY HellpaBU/IbHOM (opMbl. MUKpoopraHusmel poga Actinomyces siBsitoTcst aHaspo6amu, Nocardia
- aspobamu, MHOTHE 13 KOTOPBIX IPOSIBJISIIOT KUC/IOTOYCTOWYHBOCTb.

MUKpOOpraHu3Mbl, OTHOCSIIMECS] K BBICIIAM akTUHOMHIeTaM (poja Streptomyces, Micromonospora) o6pa3sytoT
MULeJIMH ¥ Pa3MHOKAIOTCsl Hapy>KHBIMH HEIOJIOBBIMU CIIOPaMy WA KOHHAUAMUA. OObIYHBIM MECTOM 0OUTaHuUs 15t
OOJBILIMHCTBA U3 HUX SIB/sIeTCs moyBa. OfHAKO psiJ BUIOB aKTHHOMUIIET Y HOKApUH MOTYT UHOULIMPOBATh PaHbI U
BbI3bIBaTh 0Opa3oBaHue abcueccoB. i1 akTHHOMUIIETOB XapakKTepHO 006pa3oBaHue Jpy3 - IVIOTHBIX “3epeH” B THOE,
TMpe/ICTaB/SIONINX Co60 OeCrnopsiiouHO TeperieTeHHbIe B LJEHTPe HUTH MHULEUS C PaJMalbHO OTXO[SLIMMHU Ha
nepucdepuio KoJ00BUIHO paclIMpeHHBIMY Ha KOHLax “nyouHkamu”. C HEKOTOPbIMM aKTMHOMMULIETaMU (HallpuMep,
CTPeNTOMULIETaMU) CBsi3aHa CIIOCOOHOCTD BHIPAOOTKY aHTUOUOTHUKOB.

6. Mopdonoruyeckasi xapakTepuCTHKA MPOCTeHIIINX.

VMeroT SyKapuMOTHYeCKOe CTpOeHHe K/IeTKM U 3HAuuTeJbHO Oosiee CIOKHYH (DYHKIMOHANBHYHO U
MOpP(OIOrMYecKyl0 OpraHW3alMi0 MO CpaBHeHWIO C OakrepussMd u rpubaMu. CHapy>Ku Telno MPOCTeHIINX
TIOKPBIBAET 3/1aCTUYHAs U PUTHIHAS neauKyad, 00pa3oBaHHAs BHELIHWM CJIOEM LIUTOTIa3Mbl. Y HEKOTOPBIX BUJOB
K/IeTOUHasi MeMOpaHa MOXKET BK/IIOYaThb OMOPHbIe (GUOPU/IBI U ake MUHepaibHbIA ckeseT. [TpocTeiiie MOryT
HUMeTh HeCKOJIBKO siZiep. MHorHe npocTeiiiiie CriocOOHbI aKTUBHO JBUTAThCS 3a CUET TICeBZOMNOANH, XTYTUKOB UH
pecHuuek. ’KU3HeHHBIM LUK/ MapasUTHYeCcKUX [POCTEHINNX HepeAKO BK/IIOuaeT oOpa3oBaHUe NPOMEXYTOUHBIX
¢opM B pa3nMuHBIX x03sieBaX. OCHOBHBIE KJIACChl IPOCTEHIIMX: CapKOZAOBble WM ameObl- Haubosee IPOCTO
YCTPOEHHbIe TIPOCTEHIle, CIOPOBUKM (MassIpUMHBIE T1a3MOJUM, TOKCOIUIa3Mbl, MHEBMOLIMCTBI, 0abe3un),
JKTYTUKOHOCLIbI (TPUXOMOHAJbI, JelinMaHuu), uHpy3opun. I[lpocreiiiiiie oOueHb IIMPOKO paCIpPOCTPaHeHbI,
JIOCTaTOYHO CKa3aTh, YTO Ma/sSIpUAHBIMHU I71a3MOJMSMH M TOKCOIJIa3MaMH B CyMMe TI0Pa)KeHO 0 TPeTH HaceseHus
3eMHOro mapa. Bcero usBecTHO OKOM0O 7 ThICAY BHJOB MPOCTEMIINX, MAaTOreHHBIX [JI pa3/MUHbIX pacTeHUH,
JKMBOTHBIX, UeI0BeKa, HelaToreHHbIX- BO MHOTO pa3 Oosblire. [IpocTeiiinx n3yuaet HayKa npomo300/a02usl.

Tema Ne 3. XumMuueckasi CTPyKTypa, 6HOXHMHUYECKHe CBOWCTBA U ()epMeHThI OaKTepuii.

Knerka- yHuBepcanbHas efuHHWLA JKABOM MaTepud. [lo XMMHUYeCKOMYy COCTaBy CYILLECTBEHHBIX OTIWYUIN
MIPOKapUOTUYECKUX U 5YKapUOTUUYEeCKHX K/IeTOK HeT.

XUMHYecKHe 3/1eMeHTbI, BXO/IIHe B COCTaB KUBOI MaTepry, MOXKHO pa3fie/IUTh Ha TPY OCHOBHbIE I'PYIIIIbI.
1.BuoeeHHble xummueckue snemenTsl (C, O, N, H). Ha ux momo npuxoautcs 95% cyxoro ocTatka, B T.4. 50%- C,
20%- O, 15%- N, 10%- H).

2.Makpoanemeumsi- P, S,Cl, K, Mg, Ca, Na. Ha Hux npuxozurcsi okosio 5 %.

3.Mukposnemenmnbi- Fe, Cu, I, Co, Mo u ap. Ha HuUX npuxofarcd JO/IW TPOLIeHTa, OJHAKO OHM MMEIOT Ba)KHOe
3HaueHue B 0OMeHHBIX TpoL{eccax.

XuMHuecKre 37eMeHTbl BXOJST B COCTaB pas3/iMUHBIX BelLecTB- BO/bl, 0e/KOB, JIMMH/OB, HEUTPaIbHBIX JKUPOB,
yI/IeBOJOB, HYK/IEMHOBbIX KHUCI0T. CHHTe3 COe[UHEHHWN KOHTPO/NMpYyeTCsl TreHamMd. MHorve BelllecTBa
OakTepHasbHast K/IeTKa MOJKeT I0/TyYaTh U3BHe- U3 OKpY»Karolljel cpeZibl M1 OpraHu3Ma X03siiHa.

Boda coctasnsiet ot 70 10 90 % 6uomaccei. CoziepkaHue Bo/ibl 00JIbllle y KarCy/abHbIX OaKTepHii, MEHbILIE BCEr0- B
criopax.

Benku BCTpeUaroTCst BO BCEX CTPYKTYPHBIX 3/IeMeHTaX K/IeTKU. Besku MoryT ObiTh Oosiee TIpOCThie (TIPOTEUHBI) U
ClIOXKHBIe (IIpOTeHJbl), B YWCTOM BHJE WIM B KOMIUIEKCE C JMMNUJAMH, caxapaMu. BbIe/stoT CTPYKTYpHBIe
(ctpykTypoobpa3yroie) v QyHKIMOHAIBHBIE (peryssiTOpHbIe) OesiKy, K MOC/IeJHUM OTHOCSTCST (pepMeHTHI.

B cocraB 0enkKOB BXOJAT KakK OOblUHble /11 SYKapyMOTOB aMHMHOKUC/IOTBI, TaK M OpPUTMHa/bHblE-
oduamuHonumenuHoeas, D-anaHuH, D-amomanuH, BXOZslMe B COCTaB IeNTHAOIMKAHOB M KarCy/l HEKOTOpbIX
OaxTepuil. To/bKO B CriopaXx HaXOAUTCS OUNUKO/AUHOBAS KUCAOMd, C KOTOPOM CBfi3aHa BBICOKasi pe3UCTEHTHOCTh
criop. JKryTHKM nocTpoeHsl U3 6eska ¢aeentuxa, 06/1aaromero COKpaTUTeIbHON CIIOCOOHOCTEIO U BEIPaXKEHHBIMU
aHTUr'eHHbIMU CBOMCTBaMHU. [Tvi (BOPCUHKH) COZiepyKaT 0COObI OesloK- NuauH.



IMenTuAHYO TPUPOABI MUMEIOT KarcCynbl TipejcTaButenedl poga Bacillus, Bo36yauTens uymbl, MOBEPXHOCTHBIE
AHTUreHbl psfia GakTepuil, B TOM uuc/ie CTaQUIOKOKKOB M CTPENTOKOKKOB. beiok A - crenumduueckuii 6eok
S.aureus - ¢akrop, 00yc/I0B/IaBIMBAIOLUI Psifi CBOMCTB 3TOro Bo30yautens. berok M - cnenuduueckuii 6e1ok
reMOJIMTUUECKUX CTPENTOKOKKOB CepOrpymibl A, Mo3Bossitolui AuddepeHipoBaTs cepoapsl (okono 100), uto
MMeeT 3MH/eMUOIOrMuecKoe 3HaueHue.

Psiiy GeskOB COZIEPXKUT Hapy)KHas MeMOpaHa IPaMOTPHLATe/BHBIX OakTepuil, U3 KOTOPBIX 3 - 4 MAHCOPHBIX
(ocHOBHBIX) 1 6osee 10- BTOpOCTENEHHBIX, BBIMOJHSIOINX pa3inyHble (yHKUUW. Cpeau Ma’KOPHBIX OeyKoB-
nopubl, obpasyromye nuddysHble MOPHI, Uepe3 KOTOpble B K/IETKY MOTYT TPOHHKATh MeJKHe T'MIPOGH/ILHBIE
MOJIEKYJIBI.

Benku BXOAAT B COCTaB MeNTHAOIIMKAHA- OMOIO/IMMepa, COCTaBIISOIIEr0 OCHOBY OaKTepuasbHOW KIIeTOUHOM
cTeHKU. OH COCTOUT M3 OCTOBa (UepeZyloIiyecss MOJIEKY/Ibl JBYX aMHHOCAXapoB) M [BYX HaOOPOB MENTHIHBIX
1jerioyek- OOKOBBIX U TIonepeuHbIX. Hanuuue fABYX TUIOB CBfi3el- IVIMKO3WJHBIX (MEXAy aMmMHUHOCaxapamu) U
MEeNTUAHBIX, KOTOpble COeJUHSIOT CyObeAHULIBI MENTHAOITMKAHOB, NPUAAIOT 3TOMY TeTepOIoUMepy CTPYKTYPY
MmosnekyaspHoli cemu. Ilenmudoz2aukaH- Haubosnee ycmoliuueoe coeduHeHue, Komopoe 06pasyem pu2uoHyto
MEWKOBUOHYIO MAKPOMO/EKY/y, Onpedeasitoufylo NOCMosiHHyto popmy bakmepull u psiod ux ceolicms.
1.IlenTHAOTIMKaH COZEP>KUT POZIO- M BUAiOCTIe(HuecKre aHTUIeHHbIe 1eTePMHUHAHTBI.

2.0H 3amycKaeT K/1aCCUUeCKHH M albTepPHaTUBHBIN ITyTH aKTUBALIMK CUCTEMbI KOMIT/IeMeHTa.

3.IlenTrAOrIMKaH TOPMO3UT (HaroLMTapHyt0 aKTUBHOCTh Y MUTPALIMIO MakKpogaros.

4.0H criocobeH MHULIMMPOBATh Pa3BUTHe TUIIePUYBCTBUTEIBHOCTH 3aMe yieHHoro Tuna (I'3T).

5.Ilentugoravkan 06s1afaeT IPOTUBOOIYX0/IEBbIM JIeiCTBHEM.

6.0H OKa3bIBaeT MMPOTeHHOe [1eliICTBUE, T.e. BbI3bIBAET JIUXOPAJKY.

W3 coeguHeHunii 0enkoB C HebGelKOBBIMHA KOMIIOHEHTaMH HauOoJblllee 3HaueHHe WMEIOT /unonpomeuoblt,
2nukonpomeuobl U HyK1eonpomeuosl.

Y IvBUTeNbHOE TAWHCTBO JKM3HU- CUHTe3 Oesika OCyLIecTBsieTcs B pubocomax. CyliecTByeT JBa OCHOBHBIX THIIA
pubocom - 70S (S- koHCTaHTa cefuMenHTaLuu, equauLa Ceenbepra) u 80S. PU60COMBI EPBOTO THIA BCTPEUAKOTCS
TOJILKO y TIPOKApPUOTOB. AHTUOUMOTHKH He IeMCTBYIOT Ha CUHTe3 Gesika B pubocomax tura 80S, pacripocTpaHeHHbIX
y 3YKapHOTOB.

JIunuael (T71aBHBIM 00pa3oM GophoUIUAbY) COEePXKATCs B LIUTON/Ia3MaTHUeCKOl MeMOpaHe (JIMMMAHBINA OUC/ION),
B TaKkKe B Hapy)KHOW MeMOpaHe rpaMoTpHL{aTe/bHBIX GakTepuid. ECTh MUKpOOpraHH3Mbl, cofiepkaliie 6osiblioe
KosinuecTBo yunuoB (o0 40% cyxoro ocratka)- MUKobakTepuu. B coCTaB UNUIOB BXOJAT PA3/IMUHbIE JHCUPHbIE
Kuc/nombl, BecbMa crieL{uruHble AJIs1 pa3sHbIX TPYIIT MUKPOOPraHU3MOB. VX oripeziesieHre MMeeT B psifie C/IyvaeB
[MarHOCTUUEeCKOe 3HaueHre, HarlpyuMep y aHa3pob0B, MUKODAKTepHIA.

Y wMukobakTepuii TyOepKysje3a B COCTaBe JIMIHWJOB WMEETCS psifi KUCIOTOYCTOHUMBBIX JXHUPHBIX KHC/IOT-
¢muoHosas, mukonoeass v Ap. BriCOKOe cofep>KaHWe JIMIMHUOB W UX COCTAaB OIMpeessiioT MHOTHe CBOWCTBA
MUKObaKTepul TybepKy iesa:

-YCTOMUMBOCTD K KMC/I0TaM, 1lje/iouaM U CIMpTam;

-TpyZAHasl OKpallliBaeMOCTb KpacuTelssMU (MCIO/b3yIOT CIeljalbHble MeTO/bl OKpackd, uaile- 1o llumo-
Hunbceny);

-yCTOHUMBOCTE BO30OYAWTENs K COTHEUHOW paJjialiuu U [1e30CPeCTBaM;

- [IaTOT€HHOCTb.

Telixoeeble KUC/I0Mbl BCTPEUAIOTCS B KIETOUHBIX CTEHKAX IPaMITONIOXKUTENbHBIX OakTepuid. TIpeacTaBstoT coboit
BOJIOPACTBOPHMBIE JIMHEHHbIe TIOJIMMephl, CO/lep)Kalllie OCTaTKW T[JIMIepyuHa Wi puboma, CBs3aHHbIE
tbochommsdupHeiMu cBs3bIMU. C TeliXOeBBIMM KUC/IOTaMU CBsi3aHbl IJIaBHble IIOBEPXHOCTHbIE AaHTWUTeHbI psfa
IPaMII0JIOKUTENBHBIX OaKTepUi.

YreBobl BCTPEUAlOTCS 4Yallje B BHJE NoAUCAxapudos, KTOpble MOTYT OBITb 3K30- M 3HAOK/IeTOYHbIMU. Cpeau
9K30K/IETOUHBIX TI0/IMCaxapyU/iOB BBIAE/AIOT KapKacHble (BXOAAT B COCTaB KallCy/I) M MCTHHHO 3K30TM0J/IMCaxapyu/bl
(BBIXOZST BO BHeINHIOKO cpexy). Cpeau OakTepHanbHBIX TI0/IMCAXapUZOB MHOTHE HaxXOJAT MeULHCKOe
npuMeHeHue. JeKcmpaHbl- TOMCaxapyufibl ¢ OOMBIION MOJIEKY/ISPHOM MacCo#, 0 BHIY HaloOMUHAIOT Cu3b. 6%
pacTBOp- KpOBe3aMeHHUTe/b TIONWIIIOKUH. [leKCTpaHOBBIA Trefib  cepadekC WCTIONb3yeTcss B KOJTOHOUHOM
XpoMaTorpaduy Kak MOJIEKY/ISIDHOE CHUTO. ODHZOK/IEeTOUHBIE T0JIFCaXaph/bl- 3aracHble MUTaTesbHbIe BelecTBa
KJ/IeTKY (KpaxMmars, IJIMKOTreH U Ap.).

Jlunonomcaxapuf (JITIC) - oAWH U3 OCHOBHBIX KOMIIOHEHTOB K/I€TOUHOM CTEHKU I'PaMOTpUL{ATe/IbHBIX OaKTepui,
3TO COoeJlMHeHue unuza ¢ noavcaxapuzgoM. JIIIC cocrout u3 kommiekca: 1.JIunug A.

2.0/1MHaKoBOe [/l BCeX TPAMOTPULIATe/IbHBIX OaKTepuid noaucaxapudHoe siopo.

3.TepmunasbHas caxapuzHas 1jerouka (O- cneyuguueckas 6okoeas yenb).

CuHoHuMel JITIC- sHO0TOKCHH, O- aHTUT€eH.

JITIC BbIrosIHSET /iBe OCHOBHBIE (DYHKUWHU- OTpefessieT aHTUTeHHYIO CrelMGUYHOCTh U SIB/ISIETCS OJHUM W3
OCHOBHBIX (DaKTOPOB TIaTOT€HHOCTH. JTO- 3HJOTOKCHH, TOKCHYeCKHe CBOMCTBA KOTOPOTO TIPOSIB/ISHOTCS
NpeUMYILeCTBeHHO NP pa3pylieHUH GakTepHanbHbIX KIeToK. Ero ToKkcHuHOCTh omnpefiesisiercss aunuziom A. JITIC
3amyckaeT cuHTe3 Oosiee 20 OHOIOTHYECKM AKTHBHBIX BeIECTB, OIpeje/sIOLIMX IaToreHe3 3HJ0TOKCHKO3a,
00/1a/jaeT MMPOTeHHbIM JIeHCTBHEM.

HykeunoBbie kuciaotbl- [THK u PHK. Pu6oHykineunosbie kucirombi (PHK) HaxomsiTcs raBHbIM 00pasoM B
pubocomax (p-PHK- 80- 85%), T(TparcnopTHeie)- PHK- 10%, m(Mmatpuunsie)- PHK- 1- 2%, riaBHBIM 00pa3oM B



opmHouernoueuHorr Gopme. THK (me30KCMpHOOHYK/IEMHOBasT KUCI0Ta) MOXKET HAaXOAWUTHCS B SIIEPDHOM arrapare
(xpomocomHast [JHK) wmm B 1yrToruia3Me B CIeLMa/JM3MPOBAaHHBIX 00pa30BaHUsX- TUIa3MH/ax- TUIa3MUAZHAsS
(eHexpomocomHasi) JHK. MUKpoOpraHusmbl OT/JIMYAIOTCS IO CTPYKType HYK/IEHHOBBIX KHUC/IOT, COZep’KaHUIo
azomucmblXx 0CHO8aHULi. I'eHeTMUeCKWH KO/l COCTOUT BCETo M3 ueThipeXx OykB (0cHOBaHuii) - A (ageHuH), T (TUMUH),
' (ryanun) u 1 (umrto3unH). HaubGosee wacTo A XapaKTePUCTUKA MHMKDOOPTaHW3MOB MCMO/B3YHOT Kak
TaKCOHOMMYECKHH IpH3HaK IpOLleHTHOe cooTHomleHue /I, KoTopoe CyIleCTBEHHO OT/IMYAeTCS Y PasIUYHbIX
TPy MUKPOOPraHMU3MOB.

MUKpPOOpraHU3Mbl CHHTE3UPYIOT pa3/iiuHble (hepMeHThI- crienduyeckre OeKOBbie KaTaau3aTopbl. Y OGakTepuii
0bHapy>keHbI (pepMeHTHI 6 OCHOBHBIX K/IaCCOB.

1. OKcugopeayKTasbl - KaTaTU3UPYIOT OKUCIUTEIEHO- BOCCTAHOBUTE/IbHBIE PEAKLIH.

2.TpaHcdepasbl- OCYLeCTB/IAIOT Peakliy IlepeHoca rPyII aTOMOB.

3.I'uziponasel- OCY11eCB/ISIOT TH/POIMTUYECKOe paclijellsieH!e pa3/IMYHbIX COeiMHEeHU.

4.JIuasbl- KaTaaM3UpyOT PeakLUH OTLIeUIeHHs 0T cybcTpaTa XMMHUUEeCKOH IPYNIbl HETHAPOJUTHUECKUM ITyTEM C
0bpa3oBaHUeM /IBOWHOMN CBS3Y WK TIPUCOEJUHEHUS XUMUYECKOW TPYTIIbI K JIBOMHBIM CBS35IM.

5.JIurasbl WM CHHTeTasbl-  00eCreurBalOT COeJWHEHWe JBYX MOJIeKY/, COMpsDKeHHOe C paclieryieHrneM
nmpodocdaTHol cBs3u B MosieKysne AT® wmm aHamornyHoro Tpudocdara.

6./130Mepasbl - OIpeZie/IsioT IMPOCTPAHCTBEHHOE PACIIONIOKEHKe IPYTII 37IeMEeHTOB.

B cooTBeTcTBHY C MeXaHW3MaMH FeHeTHUeCKOT0 KOHTPOJIS y OaKTepHii BbIJIe/ISIFOT TPH IPYIIBI pepMeHTOB:

- KOHCMUMyMmueHble, CUHTe3 KOTOPBIX IPOMCXOAUT MOCTOSTHHO;

- UHOyyubebHble, CUHTe3 KOTOPBIX UHAYLIMPYETCs HanureM cybcrpara;

- penpeccube/ibHble, CHHTE3 KOTOPBIX I10/aB/IsIeTCs] U30BITKOM MPOAYKTa peakLiuy.

®epMeHTbl OakTepuil AenAT Ha 9K30- U 3HOO(epmeHmbl. DK30(hepMEHThl BBIZE/SIOTCS BO BHEIIHIOW Cpeay,
OCYILIECTB/ISFOT TIPOLIeCCHI PaclierieHus] BBICOKOMOJIEKYIISIPHBIX OpraHM4YecKnx coefuHeHui. CrocoOHOCTb K
00pa30BaHUI0 3K30()epMEHTOB BO MHOTOM OTpeJessieT UH8A3USHOCMb OaKTepHii- CIIOCOOHOCTh TIPOHMKATh uepes
CJTU3UCTBIE, COEJUHUTETBHOTKAHHbBIE U PYTHe TKaHeBble 6apbephl.

[Tpumepsl: euasnypoHuddsa paclierisieT TMaaypoHOBYI0 KHUC/IOTY, BXOZSIIYIO B COCTAB MeKK/IeTOUHOTO BellecTBa,
YTO TIOBBIIIAeT IIPOHUIAEMOCTb TKaHed (K/IOCTPHUAWM, CTPENTOKOKKH, CTahWIOKOKKM U MHOTWe [Jpyrue
MUKPOODPIraHU3MBl); HellpamuHudasa oOJerdaeT Ipeojo/ieHHe CJIosi C/AU3H, NPOHUMKHOBEHHE BHYTPb KJIETOK U
pacmpocTpaHeHre B MEXK/IETOUHOM MPOCTPAHCTBe (XOJiepHbIM BUOPHOH, AudTepuiiHas Maaouka, BUPYC TPUIIA U
MHorue gpyrue). K 3Toii e rpyrine OTHOCSTCS SH3UMBI, pa3/araoiiyie aHTHOMOTHKU.

B GakTepuomnoruu s AuddepeHIHAL MUKPOOPTaHU3MOB 110 OMOXUMHUYeCKHM CBOWCTBAM OCHOBHOE 3HaueHHe
YacTO MMeIOT KOHEeUHble NMPOAYKTHI U pe3ysbTaThl AeHCTBUSI (epMeHTOB. B COOTBeTCTBHMM C 3TMM CyIIeCTByeT
MUKpobuosiornyeckas (paboyas) kinaccudukanus hepMeHTOB.

1.Caxaponuruyeckue.

2.IlpoTeonutuueckue.

3.AyTo/MTUUeCKUe.

4.0OKHCIUTe/IBHO- BOCCTAaHOBUTEJIbHBIE.

5.®epMeHTHI NTaTOreHHOCTH (BUPYIEHTHOCTH).

@®epMeHTHBIN COCTaB K/IETKH OIpeZessieTCsi TeHOMOM U SIB/SeTCS [OCTAaTOYHO IOCTOSHHBIM NPU3HAaKOM. 3HaHHe
OHMOXUMHYECKUX CBOMCTB MUKPOOPTaHW3MOB MO3BOJISIeT HeHTU(HHULIMPOBATL UX 110 Habopy depMeHTOB. OCHOBHBIE
MPOAYKTHI (PePMEHTHPOBAHHUS YTJIEBOJIOB U GeJIKOB- KUC/IOTA, Ta3, UH0J, CEPOBOAOPOJ, XOTSI PeabHBIN CIIEKTP JJIs
Pa3IMUYHbIX MUKPOOPraHM3MOB HAMHOTO 0Oosiee OOIIMpPHBIN.

OcHoBHble epMeHTbI BUPY/IEHTHOCTH- THATypPOHU/A3a, I1a3MOKoaryasa, JeliuTHHa3a, Helipamunyziasa, JJHK-a3a.
Onpefenenre ¢epMeHTOB MAaTOTeHHOCTU MMeeT 3HaueHWe MpU HAeHTU(hMKALMU psifia MUKPOOPraHU3MOB U
BBISIBJIEHUSI UX POJIU B I1aTOJIOTHU.

Psiii hepMeHTOB MUKPOOPTaHM3MOB IIMPOKO MCIIOJB3YEeTCS B MeJWLIMHe M OMOJIOTUM ISl TIOy4YeHHsl Pa3InuHbIX
BelleCTB (ayTO/IMTHYECKHe, IPOTe0/TUTHYECKHe), B TeHHOW MH)KeHepuH (PeCcTPUKTasbl, TUrasbl).

Tema Ne 4. ®Hu310/10rUsl U NPUHIMIEI KY/IbTUBUPOBAHHA MUKPOOPraHU3MOB.

MeTab0/1M3M MUKPOOPraHW3MOB.

[ns pocta W pa3MHOXeHUs] MMKDOOPTaHW3MbI HY>KAAIOTCS B BeIeCTBaX, HCIIOb3yeMbIX [Jisi TOCTPOeHHUs
CTPYKTYPHBIX KOMIIOHEHTOB KJIETKU U I10JIyueHUs! S3Hepru. Merabomsm (T.e. 0OMeH BelljeCTB M SHEpruu) uMeer
[iBe COCTaB/SIOIMX- aHa0o/M3M U KarabomsMm. AHab0IM3M- CHHTE3 KOMIIOHEHTOB KJ/IETKU (KOHCMpPYKMUGHBbIL
obmeH). Katabomsm- 3HepreTryeckuid OOMeH, CBsi3aH C OKUC/IMUTENBHO- BOCCTAHOBUTE/BLHBIMH peakLUsiMU,
pacirieryieHleM TJIFOKO3bI U IPYTUX OpraHuueckux coeguHeHui, cuHTe3oM AT®. [uraresnbHbie BeljecTBa MOTYT
TIOCTYIIaTh B K/IeTKy B PaCTBOPHMOM BH7ie (3TO XapaKTepHO /ISl IPOKaproT)- 0CMOMpo@dbl, UK B BUJE OTJe/bHbIX
yacTuil- pazompognl.

OCHOBHEIM pEry/IiITOPOM TIOCTYTUIEHHS] BELIeCTB B OaKTepUasbHYIO KIETKY SIB/ISeTCS LUTOIIa3MaTh4ecKas
Mem6OpaHa. CylecTByeT ueTbpe OCHOBHBIX MeXaHHW3Ma TIOCTYIJIEHWsl BeLecTB: -naccusHasi oOucpgysus- 1o
rpaJieHTy KOHLIeHTpalliY, SHeproHe3aTpaTHas, He UMerolias cybcTpaTHoH crneliduyHOCTY;

- obnezueHHas Oucppy3us- TO TpajUeHTy KOHL|eHTpauud, cyOcrparcrieruduyHas, >SHeproHesarpaTHas,
OCYIIIeCTB/ISIETCS TIPH YYaCTHH CIIelMa/IM3UPOBaHHBIX Oe/IKOB nepmeds;

- aKmueHblll mpaHcnopm- TPOTUB IpajieHTa KOHL|eHTpaLyy, cyOcTparcriendudeH (crieliaibHble CBSI3bIBAIOLIIe
Oefku B KOMILIEKCE C TlepMeas’amu), SHepro3atpatHbii (3a cuetr AT®), BellecTBa TMOCTYMAlOT B K/IETKY B




XUMHYeCKH Hern3MeHeHHOM BHJIE;
- mpaHcaokayusi (nepeHocC epynn)- TIPOTUB TrPaZiieHTa KOHIeHTpaLyy, ¢ moMoleio pocdorpaHcdepasHoii crcTeMsl,
SHEepros3arparHa, BelljecTBa (IPeMMYILeCTBEHHO caxapa) [I0CTYMaloT B K/1eTKy B (ophopruiupoBaHHOM BUJE.
OcHogHble XuMuyecKue 3/1eMeHNbl- Op2aHO2eHbl, He0OXOUMble [JIs1 CUHTe3a OpraHUueKUX COeJVHEeHHUM- yIepof,
asoT, BOZIOPOJ, KUCJIOPOJ,.

B 3aBHCHMOCTH OT MCTOYHHMKA IOTPebIsieMoro yeaepoda MUKPOOBI TIoApa3zesiioT Ha aymompo@bl (MCHOMB3YIOT
CO2) u 2cemepompocb! (UCNIOMB3YIOT TOTOBBIE OpPraHUUecKre coeHeHNs1). B 3aBUCHMOCTH OT UCMOYHUKA SHepaull
MHKPOODPTaHU3MBI AeNAT Ha pomompogb! (SHEPrHI0 MOMyYaroT 3a CYeT POTOCHHTE3a- HalprMep, LIMaHOOaKTeprH)
U XeMompob! (3Heprusi JOOBIBAETCA 3a CUET XUMHUUECKHX, OKUCIUTENbHO- BOCCTAaHOBUTE/bHBIX peakuuid). Ecim
MpYA  3TOM [JOHOPaMH 3JIeKTPOHOB SIBJISIFOTCS HEOpraHWuecKWe COeJMHEeHUs, TO JTO /AUmMompogbl, eciu
opraHuueckue- opzaHompocbl. Ecii 6akTepranbHas KjeTka B COCTOSSHUM CHHTE3MPOBaTh Bce HeOOXO[uMble [JIst
JKU3He[eATeIbHOCTH BellleCTBa, TO 3T0 npomompogbl. Ecymm 6akTepuy HY)K[AIOTCS B JOTIOTHUTE/IBHBIX BelljecTBax
(dakropax pocra), To 3T0 aykcompocpbl. OCHOBHbIMU (DaKTOpPaMH POCTa /ISl TPYAHOKY/IbTUBUPYEMBIX OaKTepHii
SIBIIOTCSL  TyPUHOBble U IUPUMHJVHOBBIE OCHOBAHHUS , BHUTAMHHBEI, HeKOTOpble (OOBIYHO He3aMeHHMBbIe)
aMHMHOKHCJIOTEI, KPOBsIHBIE (DaKTOPBI (TeMMH) U Jp.

JbIXxaHue MMKDOOPraHU3MOB.

[TyTem JbIXaHUsI MUKPOOPTaHU3MbI JOOBIBAIOT SHEPTHI0. [pIXaHue- GHOIOrHuecKri MpoLecc MepeHoca 3JeKTPOHOB
yepe3 AbIXaTeTbHYIO 1elb OT JOHOPOB K akKilenTopaM ¢ o0pa3oBanreM AT®. B 3aBUCHMOCTH OT TOTO, UTO SIBJIIETCS
KOHEUHbIM aKL|e[ITOPOM 3/1eKTPOHOB, BBIAE/SIOT a3pobHoe u aHaspobHoe Obixavue. IIpu a3poOHOM [JbIXaHUU
KOHEUHbIM aKI|e[ITOPOM 3/1eKTPOHOB sIBJISIETCS MOMEKy/spHbIM kuciopog (O:), mpu aHa’poOHOM- CBSI3aHHBIH
kuciaopog ( -NOs , =SO,, =S053).

[Ipumepsl.

- AspobHoe fipIxaHWe [JOHOP BOZOPOZa

- AHaspobHoe JbIxaHue

- HUTpPAaTHOE OKHUCJIeHHe

- (dbakysnbTaTUBHBEIE aHA3POOBI) AOHOP BOZAOPOAA

- cynbdaTHOe OKUC/IeHe

- (obvraTHble aHa3poObl)  JOHOP BOZOPOZA

ITo TUny AbIXaHUS BbI/IE/ISIOT YeThbIpe TPYIIbl MUKPOOPTraHU3MOB.

1.06auzammble (cTporue) aspodbl. M He0OX0[UM MOJIEKYISIPHBIN (aTMOCGhEpHBIN) KUCIOPO/, /151 IbIXaHUSL.
2.Mukpoaspoguibl HY>KAAIOTCSI B YyMeHbLIeHHOW KOHLIEHTpaldy (HHU3KOM MapLiydajbHOM [JaBjieHHH) CBOOOIHOrO
Kucopoga. s CO37aHUsl 3THUX YCIOBHUH B Ta30BYK CMeCh [yisi KyJbTUBUPOBaHHs OOBIYHO [006aBnstoT COo,
Haripumep 710 10- IpoLeHTHOM KOHLIEHTPALWH.

3.dakyabmamueHble aHaspobbl MOTYT TIOTPEOJSTh T/IOKO3y M pa3MHOXKAThCS B a’pOOHBIX W aHA3POOHBIX
ycnoBusix. Cpefil HUX HMEIOTCS MUKDOOPraHU3Mbl, TOJ€PaHTHble K OTHOCHUTEJIBbHO BBICOKUM (OM3KMX K
aTMoc(epHbIM) KOHLIEHTpALUsIM MOJIEKY/IIPHOTO KHMC/I0pOJa - T.e. a3pOTOJIepaHTHBIe, a TaKKe MUKPOOPraHU3MbI
KOTOpbIe CIIOCOOHBI B ONpe/ie/IeHHbIX YCIOBHUSX IePeK/IFoUaThCsl C aHa9poOHOro Ha a3pobHoe JbIXaHue.

4.Cmpoeue aHaspobbl pa3MHOXKAIOTCSI TOJIBKO B aHA3POOHBIX yCTOBUSIX T.e. IPU OUeHb HU3KHUX KOHLIEHTPALWSIX
MOJIEKYJISIPHOTO KHUCJIOPO/ia, KOTOPBIH B OOJIBIINX KOHLIEHTPALUIX JJisl HUX ryOuTeseH. BruoxuMuuecku aHaspobHoe
JbIXaHUe TIPOTEKaeT M0 TUMY OPOAMMBHBIX MPOLIECCOB, MOJIEKY/ISIPHBIA KUCTIOPOZ, TIPU 3TOM He UCIOIb3YeTCsl.
AspobHoe AbIxaHue HepreTHuecku Oosee 3 heKTHBHO (CHHTe3upyeTcs Gonbiuee KonuuectBo AT®).

B mpotiecce a3po6HOro AbixaHust 06pa3ytoTcs TOKCHUeckre npoaykThl okucienus (H,O,- nepekrch Bogopoaa, -0, -
cBoOOJHBIe KHUC/IOPOJHbIE pajvKajbl), OT KOTOPBIX 3allMIAIOT crelrduyeckrie (epMeHThbl, Ipexze BCero
KaTazasa, IlepoKcrziasa, nepokcuooucmymasa. Y aHaspoboB 3TH (pepMeHThI OTCYTCTBYIOT, TAKXKe KaK U cucmemd
pezyaayuu oKucaumenbHo- 60CCMaHogumenbHo20 nomexyuana (rHy).

OCHOBHbIe METO/IbI CO3/JaHUs aHA3DPOOHBIX YCI0BUH /1 KYJLTUBUPOBAHKS MUKDOOPLaHM3MOB.

1.du3nueckuii- OTKaUMBaHUE BO3/yXa, BBEJ|eHUE Crel[UaIbHON ra30Boi Oe3kuciopoHoi cmecu (uaie- N,- 85%,
CO:- 10%, Hz- 5%).

2. X¥MHUeCKUH- IPUMEHSIIOT XUMHUeCKHe TTOTIOTUTeN KUC/IOPOo/ia.

3.BHO0JIOTHUECKHI- COBMECTHOE KY/IbTHBUPOBAHHE CTPOTHX a3pO00B U aHa3po6OB (a3po0bl MOIJIOIIAIOT KUCIOPOA, U
CO37al0T YCJIOBUS AJ1S Pa3MHOKeHUsl aHa3pO0OoB).

4.CMelllaHHBI- UCII0/Ib3YIOT HECKO/IBKO Pa3HbIX M0JX0/0B.

HeobxoauMo OTMETUTb, UTO CO3JaHHE ONTHUMAaNbHBIX YCJIOBHH /ISl CTPOTUX aHa’poOOB- O4YeHb CI0KHas 3ajauva.
OueHr HenpocTo obecrieynTh TOCTOSIHHOE TMOAJep)KaHHe O0e3KUC/IOPOAHBIX YCIOBHUH  KYJIbTHBHPOBAHHS,
HeoOXOVMBI CrieljialbHble Cpelbl 0e3 Cofep)KaHWs PacTBOPEHHOTrO KHCJIOpOJa, TMOAJep)kKaHhe HeoOXOAUMOro
OKHC/IATETbHO- BOCCTAHOBUTEJIBHOTO TIOTEHIMana NMHUTaTeMbHBIX CpeJj, B3siTHe W [0CTaBKa, I10CeB MaTepuana B
aHa’pPOOHBIX YCIOBUSX.

Cy1iecTByeT psifi preMoB, o0ecrieunBaroux 0osiee MOAXOZMIMe YC/IOBUS AJIsi aHa3pOOOB- TIpe/jBapUTeNbHOe
KUIITUeHUe IUTaTe/lbHbIX Cpejj, NoceB B IIyOOKWI CTO/OMK arapa, 3ajiMBKa Cpef, Ba3elMHOBLIM MacjoM AJs
COKpallieHUs] JIOCTyNa KWCJI0POJa, HCIIOb30BaHWE TepPMEeTHUEeCKH 3aKphIBAIOLIMXCS (JIaKOHOB M TPOOHPOK,
IINpHLIEB U 1aBOpPaTOPHOM MOCYZABI C UHEPTHBIM 'a30M, KCIIO/b30BaHKe TVIOTHO 3aKPBIBAMOIIMXCS SKCUKATOPOB C
ropsiiel cBeuoil. Vcmosb3yroTcsi crelyanbHble MPUOOPHI [JIsi CO3JaHUsl aHA’POOHBIX YC/IOBHIA- aHa3pOCTaThL
OpHako B HacTosilee BpeMsi Harbosiee TIPOCTBIM U 3Q(eKTUBHBIM 000pYyAOBaHUEM /ISl CO3JAHUS aHa3POOHBIX M




MHKP0a3poU/IBbHBIX YCIOBUHN siB/IsieTcsl cucTeMa “I'asmak™ co CreljiabHBIMU ra30pereHepupyIONIMH MaKeTaMH,
JeMCTBYIOIMMU TI0 TIPUHLUITY BBITECHEHUsI aTMOC(HEpPHOT0 BO3/lyXa ra30BbIMH CMeCSIMH B TePMETUYECKH 3aKPBITHIX
eMKOCTSIX.

OCHOBHbIe IPUHIUIBI KYJIbTHBUPOBAHUS MUKDOOPraHU3MOB Ha NUTaTe/lbHbIX CPeJax.

1.Vcrionb30BaHue BceX HEOOXOMMBIX i/l COOTBETCTBYIOLIMX MUKPOOOB ITUTATeIbHbIX KOMIIOHEHTOB.
2.0nTuMarnbHble TeMriepaTypa, pH, rH,, KOHI[eHTpalys NOHOB, CTelleHb HaChIIeH!s] KHUCIOPO/IOM, ra30Bblil COCTaB
Y JlaB/IeHue.

MuKpoopraHu3Mbl KyJIbTHBUPYIOT Ha TWTATeNbHBIX Cpefiax TpH ONTUMaJbHOM TeMrepaTrype B TepMOCTaTax,
00eCreurBalOIIX YCIOBHS HHKYOALHH.

ITo TeMnepaTypHOMY ONITUMYMY_DOCTa BBIZE/SIOT TPU OCHOBHBIE TPYIIIBI MUKPOOPTaHU3MOB.

1.ITIcuxpodunbl- pacTyT Ipy TemrepaTypax Hwke +20 rpagycos Llembcust.

2.Me3o¢ubl- pacTyT B Adano3oHe Temrepatyp oT 20 o 45 rpagycoB (4acto ontumyM- ripu 37 rpagycax C).
3.Tepmoubl- pacTyT IpY TeMIlepaTypax BhIllle TUTIOC 45 rpajlyCcoB.

Kparkasi xapakTepUCTHKa MTaTeJbHbIX CPeJ.

Tlo koHCcucmeHyuu BBIJEISIOT XUAKKe, TuioTHbIe (1,5- 3% arapa) u nomyxuakue (0,3- 0,7 % arapa) cpefibl.

Azap- nonucaxapuj; CJIOXKHOTO COCTaBa U3 MOPCKUX BOJOPOC/Iel, OCHOBHOM OTBEPAUTE/b [JIs TVIOTHBIX (TBEP/IBIX)
cpesi. B kKauecTBe yHMBepCanbHOTO MCTOUHMKA YIJIEPOJA M a30Ta NMPUMEHSIIOT NenmoHbl- TIPOAYKTHI (hepMeHTaluu
GeJ/IKOB TIETICHHOM, Pa3/IMuHble 2UOPOAU3AMbI- MACHOMU, PHIOGHBIN, KA3eMHOBbIH, JPOXIKEBOM U JID.

ITo HasHaueHuto cpefibl pa3fesisiioT Ha psif, TPYI:

- yHUBepcajbHble (TIPOCThbIE), MPUTOJHBIE [JIs1 Pa3AWUHBIX HeTpeOOBaTe/NbHBIX MUKPOOPTaHHW3MOB (MsICO-
MEeNTOHHbIN 0y/boH- MIIB, Msico- menToHHbIN arap- MITA);

- crielidaznbHble- cpefbl [i/Ii MMKPOOPraHM3MOB, He PacTyILUMX Ha YHHMBepcalbHbIX cpefax (cpesa Mak- Kosi Ha
TyJspeMuto, cpefja JleBeHmuTeliHa- MeHceHa /15 BO30yauTenst TyOepKyriesa);

- mubdepeHMATBHO- AWAarHOCTAYECKHWe- [y AvddepeHIaii MHUKPOOPTaHW3MOB TI0  (epMeHTaTUBHOMN
aKTUBHOCTH U KyJIbTYpa/bHBIM CBOMCTBaM ( cpebl DH0, [TnockupeBa, JleBuHa, ['ucca);

- CeJIeKTVBHBIe (37IeKTHBHBIE)- [/ BbI/le/IeHUs] OTpe/ie/IeHHBIX BH/J0B MUKDPOOPraHHM3MOB U TIO/|aB/ieHUsI pOCTa
COMYTCTBYIOLIMX- NIEITOHHAs BOZa, CeleHUTOBast cpefia, cpesa Mrosutepa.

ITo npoucxocoeHuto cpefibl IeNIAT Ha eCTeCTBEHHbIe, TI0TyCHHTeTUUEeCKHe U CUHTeTHUeCKHUe.

PocT 1 pasMHOXKeHHe MUKDOOPraHHW3MOB.

BakTepuanbHble K/IETKHM pa3MHOXKAIOTCS B pe3ynbTare fejeHus. OCHOBHBIE CTafuMd Pa3MHOKEHHs MHKPOOOB B
JKUJKOM Ccpejie B CTAaljIOHaPHBIX yCIOBUSX:

- nar- a3a (HauasibHasH CTAZUs aZlaNTaL|U C MeAJIeHHbIM TeMITOM MPUPOCTH OHOMacchl GaKTepHid);

- 9KCMOHeHLManbHas (reoMeTpuueckoro pocra) ¢asa C Ppe3KUM pOCTOM UHCAeHHOCTH — TIOMyJISILUN
MHUKPOOPraHU3MOB (2 B CTeleuu n);

- cTauuoHapHas (asa ((asa paBHOBecHst pa3MHOXKEHHS 1 rbe/ii MUKPOOHBIX K/1€TOK);

- cTagus rubeny - yMeHblleHHe UMCAeHHOCTU TIOMY/ISILUK B CBSI3H C YMEHbIIeHWEM M OTCYTCTBHUEM YCJIOBUM AJIs
Pa3MHOKeHHUs] MUKPOOPraHM3MOB (JepULUT nuTaTelbHbIX BelllecTB, u3MeHeHue pH, rH, KOHILleHTpalu1 MOHOB U
JIPYTHX yCJIOBUM Ky/TbTUBUPOBAHUS).

[JlaHHas [uHaAMMKa XapakTepHa [JIsi nepuoduyuecKux Ky/bmyp C TIOCTeNleHHBIM HCTOIIeHHeM 3araca MUTaTebHbIX
BeLeCTB ¥ HAKOIJIEHWEM MeTab0JTUTOB.

Eciu B muTaTenbHOM Cpefie CO3JAlOT YCIOBUS AJISI TIOJAEP>KaHusT MUKPOOHOM MOMYJ/ISLUY B SKCTIOHEHL[HATbHOM
(haze- 3T0 XemMocmamHble (HenpepbieHble) KYAbMypbl.

XapakTep pocTa GaxkTepuii Ha IVIOTHBIX U KUJKUX TUTaTeAbHBIX CpefiaX: CIUIOIIHOM pocT, 0Opa3oBaHUe KOJIOHUH,
0Ca/loK, IIeHKa, [IOMyTHEeHHe.

YuicTas Ky/IbTypa- MOMyJISILUs OFHOIO BU/ja MUKPOOPraHM3MOB.

OCHOBHbIe TIPUHLMITBI TI0JIYYeHHST YUCTBIX KY/IbTYDP: MexaHndyeckoe pa3o0lieHue, pacceB, CepuiiHbIe pa3BeleHMsl,
WCIIO/Ib30BaHMe 3/IEKTHBHBIX CpeJ, OCOOBIX YCJIOBHMI KY/IbTHMBUPOBAHUS (C YUeTOM YCTOWYHMBOCTH HEKOTOPBIX
MHKPOOOB K Ompe/ie/ieHHbIM TeMIlepaTypaM, KHAC/IO0TaM, IIeo4yaM, MapLyaJbHOMY JaB/ieHHI0 Kuciaopoga, pH u

MH.JIp).

Tema Ne 5. O0mas Bupycosorus. Knaccupukanus, CTPyKTypa M OCOOEHHOCTH OHOJ/IOTHH BHPYCOB.
Bakrepuodaru.

Otkpoitie BUpycoB [.M.iBaHOBCKuM B 1892r. MO/I0XKK/I0 Haua/lo Pa3BUTUIO HayKH BUpycosioruu. bonee 6bicTpomy
ee pasBUTHIO CIIOCOOCTBOBaNM: M300peTeHHe 371eKTPOHHOTO MHMKPOCKOIA, pa3paboTKa MeToza KyJIbTHBUPOBaHMUS
MHKDPOOPIaHU3MOB B Ky/IbTypaX K/IeTOK.

CsoBo “BUpYC” B Te€peBOfie C JIATUHCKOTO- sifi (KUBOTHOTO TIPOWICXOXKEHWS). DTOT TEPMUH TPUMEHSIOT /ISt
0003HaueHNs1 YHUKa/IbHBIX TIpe/iCTaBUTeNel )KUBOW MPHUPOAbI, He UMEIOLIUX KJIeTOUYHOTrO (3yKapuOTHUeCKOTro WM
MPOKAapPUOTUYECKOr0) CTPOEHUS U 06/1afatolux OOMUraTHBIM BHYTPUK/IETOUHBIM Mapa3sUTU3MOM, T.e. KOTODbIE He
MOTYT KUTb 0e3 KJIeTKH.

B Hacrosiiee Bpemsi BUpyCOJIOrysi- OypHO pa3BHBAIOLIAsCS HayKa, YTO CBS3aHO C PSZOM IPUUMH:

- Befylleil poyibl0 BUPYCOB B UH(EKLMOHHOW MAaTOJOTWM 4YejioBeKa (mpuMmephl- Bupyc rpurma, BUY- Bupyc
UMMYyHOZleULIUTa Ye/ioBeKa, LUTOMErajoBUpPYC M JApyrve TrepriecBUpPYChbl) Ha ()OHe TIpaKTUUeCKH II0IHOTO
OTCYTCTBUSI CPE/ICTB CITeL[U(pIUeCKON XUMHUOTEePaITiH;



- UCTI0/Ib30BaHUEM BUPYCOB [IJIsl PEILIeHHs] MHOTHX (DYH/JaMeHTaIbHBIX BOMPOCOB OMOIOTUM ¥ TeHETUKH.

OCHOBHBIe CBOVCTBA BUPYCOB (M I/1a3MK/[), IT0O KOTOPBIM OHU OT/JIMUAOTCS OT OCTaJbHOTO YKUBOT'O MUpa.
1.YneTpaMHUKpOCKONIMUeCcKre pa3Mepbl (M3MepsoTCsl B HaHOMeTpax). KpymnHble BUpPyChI (BUPYC OCIIBI) MOLYT
pocruraTh pasmepoB 300 HM, Mesikue- oT 20 go 40 M. Imm=1000mkm, Imkm=1000HM.

2.Bupychl copep>KaT HYK/IeHHOBYIO KHCJIOTY TojbKO ofgHoro Tuma- wi JHK (JHK- eupycwl) win PHK (PHK-
supychl). Y BCeX OCTalbHBIX OpraHn3moB reHom npezcraieH JHK, B vux cogepxurcs kak JHK, Tak u PHK.
3.Bupycsl He CrIOCOOHBI K POCTY Y GHApHOMY ZIe/IeHHIO.

4.BUpychl pa3MHOKAIOTCs IyTeM BOCIIPOM3BO/ICTBA Ce0si B MHOULMPOBAHHOM K/IETKe X0351HA 3a CueT COOCTBeHHOM
TeHOMHOM HYK/1IeMHOBOM KUC/IOTBI.

5.Y BUpYCOB HET COOCTBEHHBIX CUCTEM MOOHIU3ALMY YHEPTUM U OE/IOK- CUHTEH3UPYIOLMX CUCTEM, B CBSI3U C UEM
BUPYCHI SIBMISOTCS. AOCOAOMHBIMU 8HYMPUKAEMOUHbIMU NAPA3UMamu.

6.Cpefjoii 00UTaHUsI BUPYCOB SIBJISIFOTCS JKUBble K/IeTKU- OakTepuu (3TO BUPYycChl OakTepuil wm 6Gakrepuodarn),
K/IeTKH pacTeHWH, )KUBOTHBIX U YesloBeKa.

Bce BHpyChI CyIIeCTBYIOT B [IByX KayeCTBEHHO pasHbIX (JopMax: BHEK/ETOUYHOW- BHPHOH U BHYTPHK/IETOYHOU-
BUpyc. TakCOHOMUS 3THX MpeACTaBUTe/Iel MUKPOMMpa OCHOBaHa Ha XapaKTepUCTHKe BUPHOHOB- KOHEUHOH (ha3el
pasBUTHS BUPYCOB.

Crpoenue (MopGhoI0THs) BUDYCOB.

1.I'eHom eupycoe 00pa3yr0T HyK/IeMHOBBIE KHCJIOTHI, TIPeZCTaB/eHHbIe OffHOLeroueuHpIMU Mosiekyaamu PHK (y
6onbinuHcTBa PHK- BUpYyCOB) wiM aByxiiernoueunbivMu Mojiekyaamu JHK (y 6onbimncTBa JJHK- BUpPyCOB).
2.Kancuo - 6enkoBass 000/10uKa, B KOTOPYIO YIakoBaHa I'eHOMHas HyK/IeMHOBas KucjioTa. Karcup coctout us
U/IeHTUYHBIX 0OesKOBBIX CyOBequHUL- Kancomepos. CylecTBYIOT [jBa criocoba YIIakOBKM KariCOMEpOB B KarlCH/-
CNMpajbHBIN (CIIMPaIbHBIE BUPYChI) U KyOnueckuii (cepruueckuie BUPYChI).

Ipu cnupanvHoli cummempuu GenkoBble CyOBeAWHULBI PACO/ararTCs MO CIHPAId, a MeXAy HHUMH, Takke IO
CTIMpay, yJjo)KeHa reHOMHas HYK/IeMHOBasi KUCJI0Ta (HUTeBHIHbIE BUPYCHI). IIpu KybuueckoM mune cummempuu
BUPHOHBI MOTYT OBITH B BHJle MHOTOTDaHHHUKOB, Yallle BCErO- JBaJLIaTUTPDAHHUKY - UKOCA30Pbl.

3.IlpocTo yCcTpOEHHbIe BUPYChI UMEIOT TOJBKO HYK/1eoKancuod, T.e. KOMIUIEKC FeHOMa C KariCHU/IOM W Ha3bIBalOTCS
“rosibiMu”.

4. Y pApyrux BUPYCOB IOBepX Karcuza ecTb JOIOHUTe/NbHass MeMOpaHorofobHas obosouka, rpuobpeTtaemas
BHPYCOM B MOMEHT BbIX0/ja U3 KJIETKU X03sMHa- cynepkancuo. Takue BUPYChI Ha3bIBalOT “OfeThIMU .

Kpowme BupycoB, nMeroTcs eltje 6osee pocTo yCTpoeHHbIe (GOPMBI CIIOCOOHBIX TIepeiaBaThCsl areHTOB - I1a3MHU/IB,
BHPOW/{bI ¥ TIPHUOHBI.

OCHOBHBIe 3Tanbl B3aUMO/JeMCTBUS BUPYCa C KJIETKOW XO35IMHA.

1.AzfcopOLMs- TIyCKOBOM MeXaHW3M, CBSI3aHHBIM CO B3aMMOJEMCTBHEM cneyuguueckux peLenTopoB BUpyCa U
X03s1MHa (y BUpYyCa TPUIIIa- reMarrIloTHHUH, Y BUPyCa MMMYHO/Ie(HLIMTa YeloBeKa- IIMKonpoTerH gp 120).
2.JIpoHHMKHOBeHUe- IIyTeM CJIUSIHUSA CylepKarcy/ja ¢ MeMOpaHOil K/IeTKU WM IyTeM SHAOLMTO3a (ITMHOLUTO3a).
3.0cBobosKjeHNe HYK/IEMHOBBIX KUC/IOT- “pa3fieBaHre” HyK/IeOKallCuza U akTUBALMsl HyK/IeHHOBOM KUC/IOTHL.
4.CHuHTe3 HYK/JIeMHOBBIX KHMCJIOT M BUPYCHBIX O€/IKOB, T.e. IOJUMHEHHe CHCTeM K/IeTKH XO3sMHa W uXx pabora Ha
BOCITPOU3BO/ICTBO BUpYCa.

5.Cbopka BHPHUOHOB- acCOLMalysl PeruIMIMPOBAaHHBIX KOMHWHA BHUPYCHOM HYK/IEMHOBOW KHUCJIOTBI C KarlCHHBIM
OesIKoM.

6.BBIXOZ BUPYCHBIX YaCTHL] U3 KIETKH, IPUOOPETEeHUs CyTnepKarncua 0600ueuHbIMA BUPYCAMH.

Vicxozbl B3aMMO/1efICTBHS BUDYCOB C KJIETKOW X035IMHA.

1.AbopmugHblil npoyecc- KOrzia KJIeTKU 0CBOOOK/Jal0TCs OT BUpYyCa:

- TpU HHOULMPOBAHUU OepeKmHbIM BUPYCOM, [yI peIUIMKallid KOTOPOrO HY’)KeH BHPYC- IIOMOIIHUK,
caMocCTosITe/IbHAsl peIvIvKalisl 5TUX BUPYCOB HeBO3MOXKHa ( Tak HasblBaeMble BUpycouzbl). Harpumep, Bupyc
Jenbra (D) rematura MOXKeT PeIUIMLIMPOBAThCS TOMBKO P HaIW4WM BUpyca rerarura B, ero Hbs - aHTurena,
aZieH0aCCOLIMMPOBAHHLIN BUPYC- B TIPUCYTCTBUM afleHOBHUPYCA);

- 1IpY THOULYPOBAHUH BUPYCOM T'€HeTHUeCKH HeUyBCTBUTEBHBIX K HEMY KJIETOK;

- TIpY 3apa’kKeHUH YyBCTBUTE/IBHBIX KJETOK BUPYCOM B Hepa3pellarollilX YC/IOBUSX.

2.IIpodyKmueHblii npoyecc- peruiiKaius (IpOAYKIHs) BUPYCOB:

- eubenb (nusuc) kaemok (LUTONaTUUEcKUil 3¢¢eKT)- pe3ysabTaT UHTEHCUBHOI'O Pa3sMHOKEHHS U (OPMHUPOBaHUS
00oJIBIIOr0 KOJIMYeCTBa BUPYCHBIX YACTUL] - XapaKTepHBIA pe3y/bTaT MPOAYKTUBHOIO MPOLieCCa, BbI3BAHHOTO
BHPYyCaMU C BBICOKOW LIMTOIMATOTeHHOCThI0. llutomatnueckuii 3¢deKkT AeliCTBUSI Ha KJETOUHble KY/BTYPBI /s
MHOTMX BUPYCOB HOCHUT JOCTaTOYHO y3HaBaeMblii Criel{upruecKuil xapakrep;

- cmabuibHoe 83aumodelicmeue, He TIPUBO/sAIIee K THbenu KieTKU (TIepCUCTUPYIOIIKEe U JIaTeHTHbIe UH(eKIun) -
TaK Ha3blBaeMasl 8UPYCHAs MPAHCGHOPpMAyus KAemKu.

3.MHmezpamueHblil npoyecc- VUHTErpaLisi BUPYCHOTO TeHOMa C TeHOMOM KJIeTKH X03siMHa. OTO 0COObI BapHaHT
MIPOJYKTUBHOT'O TIpOL[ecca MO THUITYy CTabM/IBHOTO B3aUMO/IEMCTBUS. BHpyC perumnupyercsi BMecTe C reHOMOM
K/IeTKU XO35IMHA U MOXKeT JJIUTe/IbHO HaXOJUThCS B JIaTEHTHOM cocTossHUU. BetpanBathest B JJHK- reHoM xo3s1Ha
moryT Toiabko [JHK- Bupycel (mpunoun “IHK- B OHK”). EgunctBenHele PHK- Bupycel, crioco6Hble
VHTeTpUpOBaThCsl B T'€HOM KJIETKH XO03fMHa- pPeTPOBUPYChl, HMEIOT [JIs1 3TOr0 CIelldasbHbIM MeXaHU3M.
OcobenHocts ux pernpoaykuuu- cunte3 JTHK mpoBupyca Ha ocHoBe reHomHoii PHK c momomibio depmeHTa
00paTHOM TPaHCKPHIITA3kI C TIOC/e YoM BeTparBaniueM THK B reHoM Xo3s1Ha.




OCHOBHBIe MeTO/ibl KY/IbTUBUDOBAHUS BUDYCOB.
1.B opranu3me y1ab0paTOPHBIX KUBOTHBIX.

2.B KypyHBIX SMOpHOHAX.

3.B K/1eTOuHbIX Ky/IbTypax - OCHOBHOM MeTo[,.

TUMNbI KNETOYHBIX KYJIBTYD.

1.ITepsuuHble (MpuncuHu3Upo8aHHbie) Kyabmypbl- ¢ubpobmactsl 3mMbpuoHa Kypuibl (PIK), uenoBeka (OIY),
KJ/IETKY TIOYKH Pa3/WYHBIX )KUBOTHBIX U T.[. [lepBUYHBIE Ky/IbTYPHI [TOJMy4alOT U3 KIeTOK pa3/MYHbIX TKaHel vaire
MyTeM WX pa3Me/ibueHUs W TPUIICMHW3ALMH, WCIOMB3YIOT OJHOKPATHO, T.e. MOCTOSIHHO HEeOOXOJWMO WMEThb
COOTBETCTBYIOLIYE OpTraHbl UM TKaHH.

2.JTuHuu OunJaouUOHbIX KJAemoK TIPUTOAHBI K TTOBTOPHOMY JAWCIIEPrUPOBAaHUIO U POCTY, Kak INpaBwio He Gosee 20
raccake (TepsitOT UCXO/HbIe CBOMCTBA).

3.Ilepesusaemble AuHUU (TeTepOIVIOMHbIE KY/bTYphI), CIIOCOOHBI K MHOTOKPaTHOMY [JUCIEpPrMpOBaHUIO U
NiepeBUBaHMIO, T.e. K MHOTOKPaTHBIM IlaccakaM, Harbosiee yZ00HbI B BUPYCOIOrHUeCKoi paboTe- HarpuMep, THHUN
omyxosieBbIx Kinetok Hela, Hep u zip.

CrenvanbHble TUTaTebHbIE CPebl U1 KYIbTYD KJIETOK.

HWcrnonb3ytoTcss pasHOOOpas3Hble CHHTETHUECKHe BHUPYCOTOTMYecKre THTaTe/bHble Cpelbl CI0KHOIO COCTaBa,
BK/TIOYaronrie 6onbinol HabOp pa3/iMuHbIX (AaKTOpPOB pocTa- cpena 199, Mrna, pactBop X9HKCa, THUAPOJIM3AT
saktanbOymuHa. B cpenpl nobasmstor crabumsaropsl pH (Hepes), pa3nvunble B BUJOBOM OTHOLIEHUH CHIBOPOTKH
KpoBHU (HanboJiee 3¢ eKTUBHOM CUNTaIOT SMOPHOHABHYIO Te/ISUbI0 CBIBOPOTKY), L-1jicTenH U L-riarotaMuH.

B 3aBuCHMOCTH OT (PyHKIJMOHA/IBHOTO MCIIOJ/IB30BaHUsI Cpefibl MOTYT OBITb pocmoeble (C OOMbIINM COZepKaHUEM
CBHIBOPOTKH KPOBU) - WX HCIOJIB3YIOT A/ BBIpALMBaHUS KJIETOUHBIX KY/IbTYpP [O BHECEHHsI BUPYCHBIX Mpo0, U
noodepicugarowjue (C MEHBIIMM COJEep)KaHWEM CHIBODOTKHM WM ee OTCYTCTBUeM)- JJii COZAep>KaHUs
MHOULMPOBAHHBIX BUPYCOM K/IETOUHBIX KY/bTYP.

BrisiBAsieMble MTpOsiB/IeHNs] BUDYCHOM MH(MEKINN KITeTOYHBIX KYJIBTYP.

1.1uronaruueckuti 3¢ dekr.

2.BoisiByieHue Tesiel] BKIIOYeHUN.

3. BeisBnenue BupycoB MeTofoM duroopecuupyroumx aHtutesn (M@A), 31eKTPOHHON MHKPOCKOIHeH,
aBTopazuorpadueil.

4.11etHas ripo6a. OOBIUHBIN IIBET HCIIOIb3yeMbIX KY/IbTYPaIbHBIX Cpeji, COfepsKalllixX B KauecTBe MHAMKaTopa pH
(heHOJOBBIM KpaCHBIN, TP ONTHUMAJIbHBIX [JIs1 KJIETOK YC/IOBUSX Ky/ibTHBUpoBaHUs (PH 0Ko0/i0 7,2)- KpacHBIM.
PasmMHO)KeHMe K1eTOK MeHsieT pH ¥ COOTBeTCTBeHHO- LIBET Cpefibl C KPaCHOTO Ha JKe/ThIN 3a cyeT cMelrieHus pH B
KUCTY10 CTOPOHY. [Ipy pasMHO)KeHMY B K/IeTOUYHBIX KY/IbTYPax BUPYCOB IPOMCXOAWT JIU3UC K/IETOK, n3MeHeHust pH
Y LIBeTa Cpe/ibl He TIPOVCXO/IUT.

5.BbIsiBIIeHNEe TeMarT/II0THHYHA BUPYCOB- reMaZicopOLusi, TeMarrIF0THHALHSL.

6.Meton Onsuiek (6rsmkooOpasoBaHust). B pesynpTare LUTONMUTHYECKOrO JeMCTBHUS MHOTHX BHUPYCOB Ha
K/IeTOUHble KyJbTYpbl 00pa3yloTcsi 30Hbl MacCOBOM rvbesy K1eTOK. BBIABIAIOT O/ISALIKU- BUPYCHBbIE “ K/IETOUHO-
HeraTvBHble” KOJIOHUU.

HomeHKnatypa BUpYCOB.

HasBaHue cemelicTBa BUPYCOB 3aKaHuuBaeTcss Ha “viridae”, poga- “virus”, nis Bufia OOBIYHO WCIO/B3YHOT
Criel{MajbHble Ha3BaHWs, HAlpUMep - BHUPYC KpacHYXW, BHPYC HMMyHoZedurura uesoBeka- BUY, Bupyc
TlaparpuIra uesjioBeka Tumna 1 u T.7.

Bupycbl 6akmepuli (bakmepuodgaau).

EcrecTBeHHOH cpefjoii obutanusi ¢aros sBiseTcss OakTepuanbHas K/eTKa, M0O3TOMy arv pacrpoCcTpaHeHsI
MOBCEMECTHO (HarpuMmep, B CTOUHBIX Bojax). ®Param mpucyiy Ouosioruueckde 0coOeHHOCTH, CBOWCTBEHHblE U
JpyTUM BUpyCaM.

Haubosnee Mop¢osoraueckd pacripoCTpaHeHHbBIM THIT (aroB XapakTepH3yeTcs HalduudeM TOJIOBKH- MKOCA3Zpa,
OTPOCTKa (XBOCTA) CO CMMPATBHON CHMMeTpHel (4acTO UMeeT ITOJIbIA CTepKeHb U COKPATUTE/TbHBINA YeXO0JT), IIHTIOB
Y OTPOCTKOB (HUTEM), T.e. BHeIIIHe HeCKO/IbKO HAlTOMUHAKOT CIIePMaTO30M.

B3aumogeticteue (haroe c KieTkoi (bakrepueit) cTporo creuduuHo, T.e. 6akreprodaru crocobHbpl MHOULIMPOBATh
TOJIBKO OTIpe/ieieHHbIe BU/bI U (pacomunbl GaKTepHid.

OCHOBHbIe 3Tallbl B3aUMO/IeWCTBUS (aroB ¥ HakTepuil.

1.Apcop0brus (B3anMofelicTBre Crielii(pUUecKUx PeLenTopoB).

2.Bueppenne BupycHoii [JHK (uHbekuusi ¢ara) OCyIIecTB/sSeTCS 3a CyeT JIM3UPOBaHUs Bell[eCTBAaMH THUIIA
JU30LMMa ydvacTKa KJIeTOYHOM CTeHKW, COKpallleHMsi uex/jla, BTa/JKHMBaHUSI CTePXKHsS XBOCTa 4epe3s
LUTOIIa3MaTUYeCKyr0 MeMOpaHy B K/IeTKY, BpbickiBanue JJHK B Luroriasmy.

3.Permpopykuust dara.

4.BbIX0/ JOUePHUX MOMYJIALUIM.

OcHoBHBIe CBOMCTBA (haros.

PasnnuaroT eupysneHmuble (pazu, CIOCOOHbIe BbI3BaTh NPOJYKTHBHYIO (OpPMy Ipoliecca, U ymepeHHble paz,
BBI3bIBAIOLIME pelyKTHBHYO (haroByro MHpeKuio (peAykiuto dara). B nocnesHem cinyuae reHoM dara B K/IeTKe He
He peIUIMLUpyeTcsi, a BHeApsieTcs (UHTerpupyercsi) B xpomocoMy kieTku xo3suHa (JHK B OHK), dar
npeBpaljaeTcsi B npogae. ITOT TpoLlecC MOAyYn/I HasBaHue su3ozeHuu. Eciu B pesysbraTe BHejpeHUs ¢ara B
XpOMOCOMy 0OakTepua/JbHOW KJIeTKM OHa TprobpeTaeT HOBble HacjeAyeMble TIPH3HAKHW, Takylo (opMy




WU3MEHUMBOCTH OaKTepuil Ha3bIBAKOT /uU302eHHOU (¢pazoeoli) KoHeepcueli. BakTepuanbHYHO K/IETKY, HECYLIYIO B
CBOEM TeHOMe Mpodar, Ha3bIBalOT JIM30TEHHOM, MOCKOMBKY Mpodar Mpu HapylleHWH CUHTe3a ocoboro Geska-
pernpeccopa MOXKeT IePeMTH B JIUTUYECKUH LMK/ Pa3BUTHUs, BbI3BaTh NPOAYKTUBHYI0 WHGEKLUIO C JIM3HUCOM
GakTepuu.

YMepeHHble ¢arv UMET Ba)KHOe 3HaueHHe B OOMeHe TeHeTHUeCKMM MaTepuasioM Mexzay OakTepusiMu- 6
mpaHcoykyuu (ogHa w3 ¢opm reHetuueckoro obmeHa). HampuiMep, cocoOHOCThIO BbIpabaThiBaTh 3K30TOKCHH
00/13/1a10T TOJBKO BO30yAUTENb AU TEPUU, B XPOMOCOMY KOTOPOTO MHTETPUPOBAH YMEPEHHbIN mpodar, HecyIjuii
onepoH toX, OTBeYAlOIIMK 3a CHHTe3 JU(TepuilHOr0 3K30TOKCHMHA. YMepeHHblll (paz tox ebi3bleaem AU302EeHHYIO
KOHBepCUo0 HeMoKCU2eHHOU OugmepuliHOll Nas0UKU 8 MOKCU2EeHHYIO.

Mo criekTpy geticTBUs Ha bakTepuy Qaru paszensioT Ha :

- NIO/IMBaJIeHTHbIe (JIM3UPYIOT O/IM3KOPO/CTBEHHbIe OaKTepuy, HarpuMep calbMOHeIIb);

- MOHOBaJIeHTHbIe (JIM3UPYIOT OaKTepUy OHOTO BUJA);

- Tunocrernuduueckrie (IM3UPYIOT TOMBKO ONpe/eieHHble (haroBapsl BO30yauTess).

Ha niioTHBIX cpefjax ¢arv 00Hapy)KUBAKOT yallie C MOMOIIIbIO CTOT (Spot) - Tecta (0Opa3oBaHUe HETaTUBHOIO MSITHA
TIpY pPOCTe KOJIOHHH) WM MeTOZ,0M arapoBbIX C/IoeB (TUTpoBaHus 110 I'parua).

IMpakTHUeCKOe UCII0/Ib30BaHHe OaKTepuodaros.

1.dns ugeHTHGMKamu (oripegesieHre (haroTUria).

2.1nst parornpo@uaakTUKK (KYITMPOBaHKe BCIIbIIEK).

3.[051s1 harorepanuy (neueHue AUcOAKTEPHO30B).

4.[17151 OLIeHKU CaHUTapHOT'O COCTOSIHUSI OKpY»Katollield cpe/ibl U 3TIHeMHUO/IOTMUeCcKOro aHam3a.

Tema Ne 6. I'eHeTHKA 0aKTepHii 1 BUPYCOB.

MornekysnisipHasi 6uonorusi, u3ydaromasi GyHJaMeHTa/bHble OCHOBBI >KW3HH, SIBJSIETCS B 3HAUWTEbHOM CTereHd
JeTHIeM MUKpoOHomorui. B KauecTBe OCHOBHBIX OOBEKTOB M3YyUeHHs] B HEH MCIOMB3YIOT BUPYCHI U OaKkTepuy, a
OCHOBHOe HarlpaBJIeHHe- MOJIeKY/IsIpHasl FfeHeTHKa OCHOBaHa Ha reHeTrKe OakTepuii U ¢aros.

BakTepun- yo0HBIN MaTepyan [/l FfeHeTUKY. X OT/IMJaeT:

- OTHOCHUTeJIbHAs! TTPOCTOTA 2eHOMdA (COTIOKYTTHOCTH HYK/IEOTHIOB XPOMOCOM);

- ean1oudHocmb (0fvH HabOp TeHOB), MCK/II0YAOIasl JOMUHAHTHOCTh [IPU3HAKOB;

- pas/MuHble MHTEIPUPOBAHHbIE B XPOMOCOMBI U 060c00/1eHHble ppazmenmbt [JHK;

- rosioBast Ay depeHLalvs B BUZle JOHOPCKUX 1 PeLIUITMEeHTHBIX KJIeTOK;

- JIETKOCTh Ky/IbTUBUPOBaHUS, ObICTPOTA HAaKOIIeH!UsI bromacc.

OO611e IpeCcTaBIeHNS O TeHEeTHKe.

TI'en- yHvKanbHas CTPYKTYpHasi eWHHWL|A HAC/eJCTBEHHOCTH, HOCHUTeIb W XpaHUTenb XW3HH. OH WMeeT mpu
¢yHOamenmanbHbie hyHKYUU.

1.HenpepbleHocmb HacnedcmeeHHOCMU- obecrieurBaeTcss MexaHu3MoM peniukayuu JTHK.

2.YnpasneHue cmpykmypamu u yHKYusMU opeaHusma - obecrieurBaeTcsi C IOMOLIBIO €JMHOTO 2eHemuyeckozo
KoOa 13 ueTblpex ocHOBaHUH (A- afeHuH, T- TumuH, ['- ryanuH, 1- nuro3un). Kog TpUIieTHbIN, OCKOIBKY KOOOH-
(hyHKI[MOHAIbHAS €[IUHULIA, KOAUPYHOLas aMUHOKHC/IOTY, COCTOUT M3 TPeX OCHOBaHUM (OYKB).

3.2e0moyust opeaHu3mos- brarofaps Mymayusim u 2eHemu4ecKuM peKomMouHayusim.

B y3kocrenanbHOM IJ1aHe TeH yYallle BCero rnpezcTas/iseT CTPYKTypHyro eqnaully JHK, pacrionokeHne Kog0HOB B
KOTOPOW [leTepMUHUDPYeT TIeEPBUUHYIO CTPYKTYPY COOTBETCTBYIOLIeH MONUIeNTHAHON ey (6eska). XpomocoMa
COCTOMT U3 0COOBIX (PyHKLMOHA/IBHBIX eJMHUL]- ONEePOHOS.

OCHOBHBIe 3Tarbl pa3BUTHS (YC/IOKHEHUWs)) TeHeTHUeCKOH CHCTeMbl MOXKHO TIPeJCTaBUTh B BHJeE CJiefyolien
CXeMBI:

KOZIOH = T'eH —> OINEpPOH —> T'eHOM BHPYCOB U IUIa3MHJ —> XPOMOCOMA IPOKApHOT (HYK/IEOH[) —> XPOMOCOMEI
3YKapHoT (4po).

CeHeTryeckuii MaTepran GaKTeDUA.

1.510epHble cmpykniypbl 6akmepuii- XpOMaTHHOBEIE TeNblla WA HyKjaeougabl (xpomocomHass JJHK). Y Gakrepwuii
0J/Ha 3aMKHYTasi KOJIbL|eBHHasi XpoMocoMa (10 4 ThICSTY OT/e/IbHBIX reHOB). bakTepranbHas KjieTka rarionjHa, a
yziBoeHHe xpomocoMmbl (peruikaimst [IHK) compoBoxzaercst feneHWeM KiIeTKH. BereraTWBHasi peruMKaLvsi
XpOMOCOMHOM (M TiasmuzHoi) JHK o6yc/ioBnuBaeT mepefiauy reHeTHUECKOW MH(OpPMALMK M0 BEPTHKAlU- OT
pOJUTENbCKON KJIeTKH- K AouepHell. Ilepesaua reHeTnueckoil MHGOpMany 0 TOPHU30HTaNN OCYIIECTBSETCS
pa3IMUHBIMY MeXaHU3MaMU- B pe3y/bTaTe KOH®lo2ayul, mpaHcoyKyuu, mpaHcgopmayuu, cekcoyKyuu.
2.BHexpomocomHble monekynbl [JHK mipefcTaBieHbl niasmudamu, Mu2pupyowjumu 2eHemuueckumu 31emMeHmamu-
MpPAaHCcNO30HAMU U UHCep8ayUOHHbIMU (8CMABOUHbIMU) Uau IS- nociedoeamenbHOCMAMU.

[TnasMu/ipli- IKCTPAXpOMOCOMHBIM reHeTnueckuii matepuan (JTHK), Gosiee mpocTo yCTpOEHHbIE IO CPABHEHHUIO C
BUPYCAMH OPraHU3MbI, HaJe/stole OakTepur OONnoAHUMeAbHbIMU NoAe3HbIMU cgolicmeamu. 10 MOseKyIsSpHOM
Macce mia3MU/Ibl 3HauMTeIbHO MeHbllie xpomocomHon IHK, cogepskaT ot 40 no 50 reHos.

Hx obbepviHeHHe B OJHO L1AaPCTBO JKM3HU C BUPYCaMM CBSI3aHO C Ha/IMUMeM psifja OOIIMX CBOMCTB- OTCYTCTBHEM
COOCTBEHHBIX CHCTeM MOOW/IM3ALIMM 3HEPTUM W CUHTe3a Oeska, caMopeIUIMKaljiell reHoma, abCO/IOTHBIM
BHYTPUK/IETOUHBIM N1apasuTU3MOM.

VX ebiOeneHue 8 omoenbHblll KAdCC OTIpeAeNsieTcsl CYILeCTBeHHbIMH OT/IMUMSMH OT BUPYCOB.

1.Cpeza ux obutaHus- TOLKO OakTepuu (Cpejyi BUPYCOB , KPOMe BUPYCOB OakTepuii- OakTepruodaroB UMeTCs
BHPYChI PACTEHUH U )KUBOTHBIX).




2.T11a3MUJBI COCYIIECTBYIOT C GaKTepUsIMH, HaJeJisist UX JIOTIO/THUTE/TbHBIMY CBOHCTBAMH. Y BUPYCOB 3TH CBOWCTBA
MOTYT OBITb TOJIBKO Yy YMEPEHHBIX (haroB MpU JIM30TeHUM OakTepui, uallje >Xe BCEr0 BUPYCHI BbI3bIBAIOT
OTpHUL|aTe/IbHbIN NMOC/Ie/CTBYS, JIM3UC KIETOK.

3.'eHom mipeficTaB/eH AByHuTeBoi [THK.

4.TTna3mu/ipl TIpe/ICTaBsIOT COO0M “To/Ible” TEHOMBI, He UMeIOLIe HUKAKOM 000/10UKY, UX pervIvKalus He Tpedyer
CUHTe3a CTPYKTYPHBIX OEJIKOB U MPOLIECCOB CaMOCOOPKHU.

[TnasmMupl MOTYT pacrpoCTPaHATHCS 110 BePTHKaIM (TIpY KJIeTOYHOM Jle/IeHUH) Y 110 TOPHU30HTa/H, TIPEXK7e BCero
MyTeM KOHBIOTALMOHHOTO TlepeHoca. B 3aBHCHMOCTH OT Ha/lMuusi WM OTCYTCTBUSI MeXaHHW3Ma camoriepeHoca (ero
KOHTDPOJIUPYIOT T'eHbI tra- OrepoHa) BhIJEJISIIOT KOHBI02amuUeHble U HeKOHBI02amueHble na3muobl. I1na3Mubl MoryT
BCTPAUBaThCsl B XPOMOCOMY OaKTepHii- UHMe2pamueHble n1a3mudbl WX HAXOAUTLCS B BUZE OTJeIbHON CTPYKTYPbI-
aBTOHOMHBIe IJIa3MUJBI ( SNUCOMBL).

Knaccudukanys v 61osiornueckas posib M1asmMuz,

DYHKYUOHANbHAS KaaccuguKkayus niazmud OCHOBaHA Ha CBOWCTBAX, KOTOPHIMU OHU HafensitoT Oaktepuu. Cpenu
HUX- CHOCOGHOCTH TIPOZAYLIPOBAaTh 3K30TOKCHUHBI M (hepMeHTBHI, YCTOWUMBOCTH K JIeKAPCTBEHHBIM IIperaparam,
crHTe3 OaKTePHUOLIMHOB.

OCHOBHBIe KaTeropuy M1a3Mu/,.

1.F- myia3muip! - foHOpcKue GYHKLMH, HHAYLMPYIOT feneHue (ot fertility - mnogosurocTs). MiHTerpupoBanHsle F -
nna3Muapli- Hfr- nmiasmugsr (BeICOKOH YaCTOThI peEKOMOHHALINT).

2.R- nnasmuzpl (resistance) - yCTOMUMBOCTS K JIeKapCTBEHHBIM I1perapaTaMm.

3.Col- nya3mMu/ibl- CUHTe3 KOIMULMHOB (6aKTeproLMHOB)- (aKTOPOB KOHKYPEHLMM 0/1M3KOpPOZCTBEHHBIX OaKTepuii
(anToronusm). Ha aToM cBO¥CTBe OCHOBaHO KOJULIMHOTHUITMPOBAHKE ILITAMMOB.

4.Hly- nyia3aMufipl- CHHTE3 reMOJIM3UHOB.

5.Ent- rmasMu/ipl- CUHTe3 3HTePOTOKCUHOB.

6.Tox- MmIa3sMufbl- TOKCHHOOOpa3oBaHHe.

B/M3KOpO/CTBeHHbBIe TIa3MUZBI He CIOCOOHBI CTabWIBHO COCYILECTBOBATh, UTO TIO3BOJIMIO OOBEJUHHUTH UX TI0
cTerneny pogctsa B Inc- rpymmsl (incompatibility- HecoBmecTMOCTB).

Buonoruveckas posb naasmuj MHOrooOpasHa, B TOM UMCIIe:

- KOHTPOJIb reHeTHueckoro obmeHa H6akTepuii;

- KOHTPOJIb CHHTe3a ()aKTOpPOB MaTOreHHOCTY;

- COBepILEeHCTBOBaHME 3al{UThl OaKTepHii.

BakTepum [y Tia3Muz- cpefia OOWTAaHUS, TUIA3MHUBlI [JIsi HUX- TEPEHOCHUMBbIE MeXIy HUMH [OTOJHUTe/bHBIE
reHOMBI ¢ HabopaMy reHOB, 0JIarOTNPUATCTBYIOLMX COXPaHeHHIO OaKTepuii B IPUPOJE.

Murpupyloniye reHeTHUYecKre 37eMeHThl - oTAenbHbele ydyacTku [JHK, criocobHble ompezensTs CBOW TepeHOC
MEXAy XpPOMOCOMaMM WM XPOMOCOMOM W TUIa3MUZOH C TIOMOIIBIO (epMeHTa PeKOMOMHAIMK MmpaHCno3dasbl.
IMpocTelimyM MX TUMOM SIBJSIOTCA UHCEPYUOHHble nocnedosamenbHocmu (IS- s1emMeHmbl) uau 6CMAasoYHble
3/emeHMbl, HeCylllye TOJbKO OJUH I'eH TPaHCII03a3bl, C MOMOIIbI0 KOTOPOH IS- 31eMeHTBI MOTYT BCTpanBaThCsl B
pasIMuHble y4acTKM XpoMOCOMbl. VX GyHKLMH- KOOpJMHALMs B3aUMOJeMCTBUsl IIa3MU/[, yMepeHHbIX (aros,
TPaHCMO30HOB M reHodopa J/isi obecrieueHusi pernpoyKLMH, Peryysiys akTHBHOCTH ['eHOB, MHAYKLUS MyTaLdi.
BennuyHa IS- snemenTos He npeBbimaer 1500 ap 0CHOBaHUM.

TpaHcnosoubl (Tn- 21emeHmbl) BKIIOYAIOT 0 25 THICSY Tap HYK/IEOTHOB, cogepkat ¢parment JHK, Hecymmit
cneuduyeckre reHbl, U Ba Is- smemeHTa. Kakablii TPaHCIIO30H COJIEP)KUT T'eHbl, TIPUBHOCAIIE BakKHbIE IS
OakTepuM  XapaKTepUCTHKHM, KaK W TIUla3MuZbl  (MHOXKECTBEHHasi yCTOWYMBOCTH K  aHTUOMOTHKaM,
TOKCHMHOOOpa3oBaHue U T..). TpaHCIO30HBI- caMouHTerpupyoumecs dparmentsl JHK, mMoryT BcTpamBaTthesi U
nepeMellaTbCsl Cpesu XpOMOCOM, IUIa3MHJ, YMepeHHBIX (aros, T.e. 00/a[al0T MOTEHLMaNnbHOM CIOCOOHOCTHIO
pacrpoCcTpaHATbCS CPefii Pa3uUHbIX BUIOB OaKTepHil.

[TousTHeE 0 reHoTUNE U QEHOTHUIIE.

T'enomun- BCst COBOKYITHOCTh UMEIOLIMXCSL Y OPraHr3Ma I'eHOB.

deHomun- COBOKYITHOCTb DeajM30BaHHBbIX (T.e. BHEIIHMX) I'eHETUYeCKH [eTePMHUHMPOBAHHBIX IPU3HAKOB, T.e.
VH/MBUYyanbHOe (B ONpeZie/ieHHbIX YCI0BUSX BHELHeM cpefbl) MPOsIBJeHVe reHOTUMNa. I1py U3MeHeHUM yC/I0BUM
CyI1ecTBOBaHus (peHOTHIT OaKTepHii U3MeHsIeTCsl [P COXPaHeHHUH T'eHOTHIIA.

H3menuueocmb y 6akmepuli MoKeT ObITb HeHac/ieAyemoin (MoougukayuoHHoll) ¥ TeHOTUITMUECKOU (Mymayuu,
pekombuHayuu).

BpemeHHbIe, Hac/Ie[ICTBEHHO He 3aKperjleHHble 3MeHeHMs], BO3HUKAIOLe KakK aJjaNTUBHbIe peaklvy OakTepuii Ha
W3MeHEeHMs1 OKpY)Karollel cpefibl, Ha3bIBAlOTCS Moougukayusmu (4aiie - Mopdojornyeckue U OMOXUMUYECKUE
Mozudukaryn). [Tocsie ycTpaHeHUst IPUYUHBI OAaKTEPUH PEBEPCUPYIOT K UCXOJHOMY (DEHOTHITY.

CraHziapTHOE MpOsiBieHre MOJU(UKALMK- pacTipe/iesieHre OHOPOHOM MOMYJIALMY Ha [Be WU Oosiee IBYX THUITOB-
duccoyuayus. TIpumep- xXapakTep pOCTa Ha TMTATeNbHBIX Cpefax: S- (TJlafKue) KOJOHWH, R- (IIepoxoBaThbie)
KOJIOHUH, M- (MyKOU/HbIE, CJTU3UCTBIE) KOMOHUU, D- (Kap/iHUKOBbIe) KOJIOHUH. JMCCOLMALUsl POTEKAeT 0OBIUHO B
HanpasneHun S—> R. [luccorpanys COMPOBOXKAAETCS H3MEHEHUsMH OHOXUMHUECKHX, MOP(OIOTHUeCKHX,
AHTHUI'eHHbIX 1 BUPYJIEHTHBIX CBOWCTB BO30yjuTesiel.

Mymayuu- ckaukooOpasHble M3MeHEHUs Hac/le[CTBeHHOro TMpu3Haka. Moryr ObITb CIIOHT@HHbBIE W
WHIYLMpPOBaHHbIE, TeHHbIe (M3MeHeHHsI OZHOTO IeHa) M XpOMOCOMHBIe (M3MeHeHHs1 JBYX WK Oosiee IByX yUacTKOB
XPOMOCOMBI).




OpHoBpeMeHHO y 0akTepuii WMEIOTCS pa3/iMuHble MeXaHW3Mbl pendpayuu Mmymayuli, B TOM UHCIE C
UCIO/b30BaHUeM (epMEeHTOB- SHOHYK/Iea3, nura3, JJHK- noarmepassl.

I'eHemuueckue pekomMbuHayuu- N3MeHUYMBOCTb, CBsI3aHHasi C 00MeHOM reHeTHUecKoi uH(opmauuu. ['eHeTHuecKre
PEeKOMOMHAIMM MOTYT OCYIIECTBJISTBCS IyTEM MpPAaHcopmayuu, mpaHcOyKyuu, KOH®l2ayuu, —CAUSHUS

npomonaacmos.
1.TpaHcdopmanmsi- 3axBaT U TorjomieHue ¢parmentoB uyxod JJHK wu obpa3oBaHve Ha 3TOW OCHOBe
peKoMOWHaHTa.
2. TpaHcAyKUusi- TIepeHOC TeHeTWYeCKOoro Marepuasa (¢aramu (ymepeHHbIMH (¢haramu- — creruduyeckas
TPaHCAYKLHA).

3.KoHbrorauusi- ipyu Hemocpe/iICTBEHHOM KOHTakKTe KjeTok. KoHrtposmpyetcs tra (transfer) omepoHom. I'naBHyMO
pOJIb UrparoT KOHBIOraTHBHbIE F- M1a3sMu/pl.

I'eneTrika BUPYCOB.

I'enom Bupycos cogepxxut wid PHK, nunn JTHK (PHK- u JTHK- BUpyChl COOTBETCTBEHHO). BhiZIeIsItOT O3UTHUBHYIO
(+) PHK, ob6nagaroniyro MaTPpUYHOM aKTUBHOCTBIO M COOTBETCTBEHHO- WH(EKLMOHHBIMKA CBOWCTBAMH, U
HeratuBHy0 ( - ) PHK, He mposiBnstomnyo MH(EKIMOHHbBIe CBOMCTBA, KOTOpas [Jis BOCIIPOM3BOZCTBA TOJDKHA
mpaHckpubupogambcs (nipeepaiatbes) B +PHK. MexaHHU3MbI perpoAyKIMK pa3/IMUHbBIX BUPYCOB OYeHb CIOXKHBIE
U CyII[eCTBEHHO OT/INYatoTcss. OCHOBHBIE MX CXeMaTHUYeCKHe BapUaHThI TIPe/ICTaBIeHbl HIDKe.

1. BupuonHas (Matpuunas) +PHK - komriementapHas -PHK (B pubocomax) = BupuonHas +PHK.

2. - PHK - BupycHas (urdopmarmonsas) +PHK - - PHK (dhopmupyeTtcst Ha reHOMe 3apaykeHHOM K/IeTKH).

3. ogronurteBas JHK: +OHK - +IHK -OIHK > +OHK -JHK +JHK > +JHK.

4. perpoBupycHast oqHoHuteBass PHK: PHK - [THK (mipoBupyc) - PHK.

5. neynureBasi [JHK: pazgenenue nuteit JJHK v ¢popmupoBanue Ha Kaxxgoi KomruiemeHTapHoi Huty JHK.
I'eHodoHA BUPYCOB CO3Ja€TCS U MOTIOJHSIETCS M3 YeThIPeX OCHOBHBIX MCTOYHUKOB:

JBYX BHYTPEHHMX (MyTaLUH, PeKOMOHHALMK) U [BYX BHELIHUX (BK/IIOUEHHE B T€HOM IeHeTHYeCKOro MaTephasa
K/IETKU X035IMHa, IIOTOK I'eHOB U3 /IPYTUX BUPYCHBIX IO JISILIAI).

Komnaemenmayusi- GyHKIMOHa/IbHOE  B3aUMO/IEMCTBHE JBYX JAe(deKTHBIX BHUPYCOB, CIIOCOOCTBYIOIIEe WX
perIMKaliy ¥ TOPU30HTaIbHOM Nepefiaye.

deHomunuueckoe cMewusaHue- TIPU 3apaKeHUM KJIeTKH O/IM3KOPOJCTBEHHBIMH BHMpycamMyd C 0Opa3oBaHHEM
BUPHOHOB C TMOPUAHBIMY KallCUAamu, KOJUPYeMbIMA TeHOMaMH [JBYX BUPYCOB.

ITonyasyuoHHas u3meHuU8OCMb BUPYCOB CBsi3aHa C [BYMsSI pa3HOHAIpaB/eHHBIMM IpOLiecCaMy - MyTaLUsIMH U
cesleKLMiel, CBS3aHHBIMU C BHELIHEH cpeJjoi Kak MHAYKTOPOM MyTalui U (HakTOpoM cTabuim3upyomero otbopa.
FeTeporeHHOCTs  BUPYCHBIX — [OMY/ISILIMA-  aflanTaljMOHHBIM  T'eHEeTUUeCKU MeXaHW3M, CII0COOCTBYHOIIMIA
TIACTUYHOCTU (YCTOWYHMBOCTH, MPUCTIOCOO/SIEMOCTH) MOMY/AALMH, (akTop SBOMIOLIMH M COXPaHEHUsS] BUJOB BO
BHeLlIHel cpefie.

I'enodoHz BUPYCHBIX TIOMYJISALIMNA COXPaHAETCs 3a CUeT HECKOIbKUX MEXaHU3MOB:

- BOCCTaHOBJIEHUS N3MEHUUBOCTH 3a CUeT MyTallnii;

- pe3epBUPYIOLIMX MeXaHH3MOB (BO3MOKHOCTb IIepexofia JIF0ObIX, AaKe HeraTMBHBIX MYTAaLUil B CJIEAYIOLIYIO
reHepaLyio)- KOMIUIEMeHTaLusl, peKOMOMHaLus;

- OydepHeix MexaHM3MOB (oOpa3oBaHue JeeKTHBIX BHUPYCHBIX UaCTHL, WMMYHHBIX KOMIUIEKCOB U [p.),
CIIOCOOCTBYIOLLFIE COXPAHEHHIO BUPYCA B U3MEHSFOLIUXCS BHELITHUX YC/IOBUSIX.

Tema Ne 7. MeaunuHckassi OUOTEXHOJIOTHSI M TeHHas WIKeHepus. MHUKPOOHO/IOTHUECKHE OCHOBBI
AHTUMHUKPOOHOH NMPoQUIaKTHKH M TEPaNHUu.

JocTiwKeHUs: HayuyHO-TEXHUUECKOI0 Iporpecca Croco0CTBOBAIM Pa3BUTHIO HOBBIX OHO/IOrMYECKHUX TEXHOJIOTHH
CO3JaHusl  JAWArHOCTUYECKUX, JeueOHbIX M  NpO(UIaKTHUeCKWX  MpernapaTtoB, peLIeHHi0  pobJeM
cbanaHCMPOBaHHOCTH TMHUTaHUs, IKOJIOTUUeCKUX 1podsieM. OCHOBHBIE NPUHYUNbL bBuOMexHo02UU- hepMeHmayusl,
Ky/AbmueupogaHue MUKpOOP2aHU3MO8, PACMUMENbHbIX U HCUBOMHbIX KAeMOK, 2eHHAs U KAemOYHAsl UHCEeHepus..
TeHHast MHDKeHepHsi- CepALIeBUHA COBPEMEHHOH OMOTeXHOIOTHH.

Ha ocHOBe [AOCTIKEHUI TeHETHKM pa3paboTaHbl BLICOKOTOYHBIE MemoObl OUAZHOCMUKU U udeHmugukayuu
MUKPOOpP2aHU3MO8- OTpeJie/ieHHe TIJIa3MUJHOTO TPOGU/Is, PEeCTPUKLMOHHBIA aHamm3, JHK- rubpugusarms,
nosmMepasHast ternHast peakuusi (ITLIP), cekBeHMpoBaHHe W MH.Ap. MeToAbl OCHOBaHBI Ha WCIIO/Ib30BaHUU Psifia
crenu¢urueckux hepMeHTOB- pecTprKTas (depmeHTos, pacujervisionmx JHK B cnenuduueckux yuacTkax), auras
Wil cuHTetas (obecrieunBarOT CcoefiMHEeHWE JBYX Mojekyn), B uacTHocth JJHK- smras  (mosmyueHue
pekoMbuHaHTHBIX Mosiekyn OHK), nomumepas (JHK- 3aBucumas [JHK- mnonumepasa obecrieunBaer ITLIP-
MHOTOKpaTHO€ PerIMLIMPOBaHue Crelu(uIecKoro yyacTka HyK/IeoTHAHOM 110C/e/J0BaTe/IbHOCTH).

MMnasmuge (F- miasmuzpbl) U BUPYChI (DakTeprodari) UCrosb3yoT B TeHHOM UHXEHePUH B KAUeCTBe 8eKMOpO8 AJist
TepeHoca TeHeTUYeCKOro MaTepuasa (TeHOB). Memod KAOHUPOBAHUSI 3aK/IIOYAeTCs B TOM, UTO BBIIeJIeHHBIN
¢parmeHT (TeH) BBOJUTCS B COCTaB TUIa3MUJBI WX IPYTOW CaMOpPEeIUTMLUPYIOIeICsl CHCTeMbl U HAKaIUIUBAeTCs B
DPa3MHOXKAIOIIMXCSl  KeTKaxX. IIpakTWUecKWii BapuaHT UCIOJIb30BAaHMS: MHKPOOPTaHU3MbI-  TMPOJYLEHTHI
OronoruyecKy akKTUBHBIX BelljecTB (B TOM 4KC/le BakKLWH). ['uOpUOOMHYI0 mexHoA02UI0 UCTIONB3YIOT A/ II0JIyYeHUs
MOHOK/I0HA/NbHbIX aHmumen (MKA).

Kpome k/10HMpOBaHMs ISl TIOJyUeHUs] TeHOB HCIO/b3yIOT CeKBEHHPOBaHME U XMMUUecKUi cuHTe3. C MOMOILbI0
TeHHO- MH)XKeHEepHbIX MeTOJ0B IOy4aloT BaKLMHbI, aHTWUIeHbl, JUAarHOCTUKYMbl, TOPMOHbI, IMMYHOMOZY/ISITOPBI.
OfHMM Y3 KpPYINHBIX pa3jefioB OHOTEeXHOJIOTWM SIBMSETCS TIPOW3BOJACTBO AHTUOHMOTUKOB U Pa3IMUHBIX




XUMHOTEpaneBTUUeCKHX MPernapaToB aHTUOAKTePUAIbHOTO AeHCTBYS.

MeTo/pl BO3/1€HiCTBUS HA MUKDOOPIaHU3MEI TI0 BH/IY MCII0J/Ib30BAaHHOTO (haKTOpa MOXKHO Pa3ze/IuTh Ha (u3nueckue
U XUMHYecKde, TII0 XapakTepy BoO3fiecTBUsi- Ha Hens0OupaTesnbHble (oOe33apakuBaHue- —[ie3MHQEKIs,
CTepuIn3aLysl) U n3brpaTenbHble (XUMHUOTEparleBTHUECKUE).

dusuueckue memooknil.

1.Tepmuueckasi 06paboTKa- poKaIMBaHUe, KAIISTYeHHe, MacTepr3alys, aBTOK/IaBUPOBaHUe.

2.06syuenue- ynbTpadHoIeToBOe, FaMMa- U PEHTT€HOBCKOe, MUKPOBOJTHOBOE.

3.@unbTpoBaHue (ONTUMAIBHO- OaKTeprooruueckre QUIbTPhI C AUaMeTpoM Top okosio 200 HM).

Xumuueckue memoobl.

1.Hecnerduueckoro aedctBus- OdesuHgekmanmbt (06paboTKa MOMeIeHUH W [p., aHmucekmuku- o0paboTKa
JKUBBIX TKaHeii). Cpeay HUX- TIpernapartsl HoAa U X/I0pa, CIUPThI, albJeru/bl, KUC/IOThl U I1e/I0UM, COMU TSDKEJbIX
MeTa/UIOB, KaTHOHHble JeTepreHTbl, (eHO/Mbl, OKUCIWUTeNH, MpPUPOAHbIE [IperapaThl- JeroTb, WXTHOJI,
XJIOPOQU/LIHUIIT.

2./130upaTe/ibHO MOJAB/ISIOIME JKU3HeAes I TeTbHOCTh MUKPOOPTaHM3MOB- aHTUOHMOTHKY U XMMHOTEepareBTHUECKHe
TIperaparsl.

Ope aHTUOWMOTUKOTEeparuy MpeJIlecTBOBa/ Mepro/, pa3paboTK aHTUMUKPOOHBIX XMMHOMpenapaToB. HekoTopbie
Bexu: B 1891r. /[I.A.PomMaHOBCKMIi C(OPMY/IMPOBa/ OCHOBHBIE TIPHHLUIBI XUMHOTEpPAniy HHQEKIMOHHBIX
Oone3Hel, MpeyIOKWI XWUHWH s jiedeHust Mamspud, I1.9pmux B 1906r. mpejjioskun NPUHLUI XUMHYeCKOH
Bapuaimu. CHHTe3MpOBaHbl  IIPOM3BOJHbIE  MblllbsKa calbBapcaH W HeocCaJbBapCaH,  IpefIoKeH
XUMHOTepareBTHUeCKUi nujekc. Kpyr xumuonpenapaToB I0CTeNleHHO pacumpsiics. B 1932r. oTKpBITHI TOAXOABI K
CO3ZaHuI0 Cy/b(aHWIaMUAHBIX IperiapaToB. OJHAKO IOWCTUHHE DEBOMIOLMOHHOE 3HaueHHe HUMeO0 OTKpBITHe
AaHTUOVOTHUKOB.

OfHUM Y3 YHUBEPCAJBbHBIX MEXaHM3MOB AaHTOTOHM3Ma MHKDOOPTaHWU3MOB SIBJISIETCSI CHUHTE3 aHMUOUOMUKOS,
KOTOpPbIe TOPMO3SIT POCT U Pa3MHOKEHHe MHUKPOOPraHU3MOB (6aKTepHOCTaTHUecKoe AeHCTBHE) WK YOUBAKOT UX
(bakTepuLIHOE AeiiCcTBUE). AHTUOMOTHKH- BEIL|eCTBa, KOTOPble MOTYT OBbITh MOJYYeHbI W3 MUKPOOPTaHW3MOB,
PacTeHUH, )XKUBOTHBIX TKAHEH U CUHTETUUECKUM TyTeM, 00/1a/jatoliye BEIPAXKEHHON 610/I0rHUeCcKOl aKTUBHOCTBIO B
OTHOLLIEHUH MUKPOOPraHN3MOB.

Takyx BelecTB U3BECTHO HECKOJILKO THICSY, OZHAKO peajlbHO MCIOJIB3YIOT 3HAUUTeIbHO MeHblile. CyljecTByeT psif
TpeboBaHMI K aHTUOMOTHKAM, CYL{eCTBEHHO OIPaHMUMBAIOLIUX HX TepareBTHUeCKOe IIpUMeHeHHe:

- 3¢ ()eKTUBHOCTE B HU3KUX KOHIL[EHTPALIUSX;

- CTabW/IBHOCTH B OpraHW3Me U B Pa3/IMUHBIX YC/IOBUSX XPAHEHUS;

- HU3Kasi TOKCUYHOCTh WK ee OTCYTCTBUE;

- BBID@KEHHBIN OakTepuocTaTUuecKuii U (Wiv) 6akTeprLUHbINA 3B (eKT;

- OTCYTCTBUE BBIPDAXXEHHBIX MOOOUHBIX 3((HEKTOB;

- OTCYTCTBHE HMMYHO/EIPeCCUBHOTO BO3/eHCTBUSL.

ITepBbIMYM OTKPBITHIMH aHTUOMOTHKAMH ObUTH NeHULWUTHH (DieMUHT) U cTpenToMulivH (BakcmaH).

AHTUOMOTHKHI MOTYT OBbITh Da3ziesieHbl 110 NPOUCXOXKAEHNMIO, HaNpaBNIeHHOCTH U CHEKTPY JeHCTBHUS, 10 MeXaHW3My
[eCTBUS.

Io npoucxocoeHuro aHTUOMOTHUKHI MOTYT OBITB:

- bakTepuasbHOro (MOJTMMUKCHH, TPaMULUAYH);

- aKTUHOMHLIETHOTO (CTPErTOMHLIH, JIeBOMHULIETHH, 3PUTPOMHULIVH);

- TpUOKOBOTO (TTEHULIUIIHH);

- pactuTensHOro (padanuH, GUTOHLALL);

- KBOTHOT'O TIPOUCXOXKJeHUs1 (MHTep(EPOHEI, TU30L{1M).

Bosblile Bcero M3BecTHO aHTUOMOTHKOB aKTUHOMHLIETHOTO IPOUCXOXKJEHHsl. AKTHHOMULIETEI- [TPEUMYIIeCTBEHHO
TMOYBEHHble MUKPOOPraHU3MEL B yC/I0BHsIX GOJBLIOTO KO/IMUYeCcTBa M pa3Ho00pa3usi TIOUBeHHbIX MUKPOOPTaHHU3MOB
WX aHTOTOHW3M, B TOM YHCJIe C TIOMOLIBIO BEIDAOOTKH aHTHUOMOTUKOB- OZWH U3 MEXaHW3MOB MX BbDKHUBAHHUSL.

Io cnekmpy Oelicmeus aHmubuomuKu pazoensitom Ha:

- JeHCTBYIOILMe TIPEMMYII[eCTBEHHO Ha TPAMITOIOKUTETbHYI0 MUKPO(MIOpY- TeHULW/IIH, 3PUTPOMULIVH;

- JeHCTBYIOIMe TIPeMMYI[eCTBEHHO Ha TPAMOTPHULIATeIbHYI0 MUKPOGIIOPY- MOJTMMHUKCHH;

- IMPOKOr'0 CIeKTpa JeHCcTBUs ( Ha IpaM-TUII0C U TPaM-MUHYC (JI0pY)- CTPENTOMULIMH, HEOMULIVH;

- IPOTUBOIPUOKOBBIE- HUCTAaTHH, aM(OTepPHULIMH, JIeBapHH, HU30DaJl;

- IPOTUBOTYOEpKyJ/le3HbIe- CTPEIITOMHL{H, KAHAMULMH;

- IPOTHBOOITYX0JIeBble- pU(aMITULVH;

- IPOTHBOBUPYCHEIe- HHTEP(EPOH, 30BUPAKC, aLMK/IOBUP.

AHmubuomuku pazdesiom no MexaHusmy oeticmeusi:

- WHrHOMTOpBI CHHTE3a TMENTHKOIJIMKAHA KJIeTOYHOM CTeHKHW ( TeHWLWIINH, LedanocriopyH, BaHKOMMLWH,
pUCTOMULIMH). [JefCTBYIOT Ha MMEIOI[UX KJIeTOYHYIO CTEHKY pacTyliye OakTepuu, He /eHCTBYIOT Ha L- ¢opmbl,
nokosuecs: GopMbl bakTepui;

- MIHrMOUTOPEI CUHTe3a Oesika (CTPeNTOMULVH, IeBOMULIETHH, TETPALUK/IVH);

- MIHTMOUTOPBI CHHTE3a HYK/IEMHOBBIX KUC/IOT, ITYPUHOB M aMUHOKHC/IOT (HaIWAUKCOBAst KMC/IOTA, pU(aMITHLIMH);

- UHTUOUTOPBI CHTe3a MeMOpaHbI U LIUTOIIa3MaTUUeCKOW MeMOpaHbl IpO0B (HUCTAaTHH, TIOJTUMUKCHH).
ITo6oyHOe eliCTBHe aHTHOWOTHKOB.




Jnst makpoopeanusma:

- TOKCUYECKOe JeHCTBYE;

- IucbaKTepuo3sl;

- a/I/Iepruveckye peakLuy;

- IMMYHO/IeTIpECCUBHOE JIeliCTBUE;

- 9H/IOTOKCUYECKHUH ITI0K.
s Mukpoop2aHu3mos :

- hopMHUpOBaHUe aTUMUYHBIX (HOPM MUKPOOOB;

- hopMHUpOBaHUe aHTUOWOTUKOPE3UCTEHTHBIX U aHTUOUOTUKO3aBUCUMBIX ()OPM MHKPOOPTaHU3MOB.
BuoxuMuueckrie ¥ reHeTHYeCKHe MeXaHU3MBbI JIEKADCTBEHHOW YCTOMUMBOCTH MUKDOOPraHHU3MOB.

Cy1lecTBYeT JBa TUIIA JIeKapCTBEHHOH yCTOMUMBOCTU- ecTeCTBeHHas (TIpUpoJHasi) U IpuobpeTeHHas (B pe3yJsbTare
MyTauui, obmMeHa R- nia3muzgamu ap.).
EcmecmeeHHas nekapcmeeHHAas ycmoluugocmsp SIBJISIeTCsl BUAOBLIM ITPHU3HAKOM, Yallle CBsi3aHa C HeJOCTYITHOCTBIO
aHTHUOMOTHKA K €r0 MHUIIEeHH, T.e. HeBO3MOKHOCTBIO OCYILECTB/IEHUSI €r0 MeXaHH3Ma JeicTBhsi. B IpHpOAHBIX
YCJI0BUSIX, 0COOEHHO B MOUBE, MUKPOOPTaHU3Mbl HAXOZAATCS B KOHKYPeHTHOH 60pb0e 3a cyOcTpaThbl. AHTHOMOTHKY-
OJVH W3 CeJeKTHBHBIX (akTopoB 0TOOpa. MMKPOOpraHU3MbI- TPOAYLIEHTEl AHTUOMOTHKOB 3allWIIeHbI OT
CHHTE3UPYEMbIX aHTUOMOTHUKOB reHEeTUUECKUMU MeXaHW3MaM¥ (TeHEeTHUEeCKH JeTepMUHUPOBaHHAs yCTOMYUBOCTD,
KofupyeMasi B XPOMOCOMe WM O0yc/oBleHHass HamuuueM R- 1uasmug). MUKpPOOpraHvW3Mbl B yCIOBHSIX
COBMECTHOI'0 OOUTAHUS BBIHY K/I€HbI BbIpabaThiBaTh YCTONUMBOCTb K aHTUOMOTHUKAM.

Pe3ucTeHTHOCTh K aHTUOMOTHKAM y MUKPOOOB MOXKeT ObITh CBsi3aHa C Hez2eHemuueckumu akmopamu (HU3Kas
MeTabosinueckast akTUBHOCTb, iepexo/ B L- popmy).

OCHOBHYIO POJIb B JIeKADCTBEHHOW YCTOHUMBOCTH TPHHAJJIEXUT R- TUIa3MHzaM, CIOCOOHBIM IepefjaBaThCsi B
Ipyrve 0akTepud ¥ (GOPMHUPOBATh CBOeOOpa3HBIA 2eHO(OHO /ekapcmeeHHOl ycmoluueocmu MUKPOOPTaHU3MOB.
Pe3ncTeHTHOCTE COBPEMEHHBIX CTa(QUIOKOKKOB K MEHUIWUTAHY AoxomuT f0 100%.
Ha 6uoxumuueckom ypogHe B HGOPMHUPOBAHUM PE3UCTEHTHOCTH MOTYT YUaCTBOBATh Pa3/IMUHbIe MEXAHU3MBL.
1.Pa3pyiieHye MoJeKyJibl aHTUOMOTHKA (TIEHULIWIMHBL U Jpyrye GeTa- JlaKTaMHble aHTMOMOTHKU Pa3pyLIAlOTCs
(hepmeHTOM OeTa- TJaKTaMa3ow).

2.MoguduKaiys CTPYKTYpbl MOJEKY/bl aHTUOHMOTHKA, TIPUBOJSIIAs K yTpaTe OMO/IOrHUecKo akTMBHOCTH ( Tak
JIeMICTBYIOT U30(hepMEHTHI).

3.06pa3oBanue 6akTepusMu “00X0/HOr0” MyTH MeTabosiu3ma.

4.dopMHpOBaHHE MEXaHU3MOB aKTUBHOTO BEIBE/|eHHUs] aHTHOMOTHKA U3 KITeTKU.
H3-3a ¢popmuposaHuss aHmubuomukoycmoiiuugbix nonyasyuti MUKpOOP2aHU3MO8 C Ye/blo 3¢phekmusHo20 neueHust
Heobxo0uMo npedeapumenbHO onpedeasimb Yy8CMEUMeAbHOCMb OAHHO20 AHMUOUOMUKA K 8bl0eNeHHOU Kyabmype
8036ydumensi.

OCHOBHBIMM MeTOJiaMM OIpejiesieHuss aHmubuomukouyscmeumenbHocmu 6akmepuil in Vitro sBAsSeTCs MeTOJ
CepuiHBIX pa3BeieHUH, auddy3un B arap (OyMakHBIX OUCKO8), OmpeiesieHne CIOCOOHOCTH K MpoAyKiuu Oeta-
JlaKTaMasbl, in vivo- Ha Mogien 6e3MUKPOOHBIX )KUBOTHBIX, ONpeZeneHre KOHLEHTPaLMi aHTUOMOTHKOB B KPOBU U
Moue.
Memoo Odugppy3uu 6 azap c mpUMeHEHWeM CTaHJAPTHBIX JWCKOB, TIPOMUTAHHBIX Pa3/IMYHbIMU aHTHOUOTUKAMHU B
onpejie/ieHHbIX KOHLIEHTpaUUsX (3aBUCAT OT TepareBTUUYeCKOW [03bl U COOTBECTBYIOT pekKoMeHzauusM BO3).
OCHOBaH Ha MCIIO/Ib30BaHUH CTaH/JAPTHBIX TUTATeIbHBIX CPeJl, IMCKOB M MeToZioB. OljeHKa pe3y/ibTaToB CBsi3aHa C
CyIIIeCTBOBaHHEM 3aBUCHMOCTH MeX/y Pa3MepoM 30HbI I10/]aB/IeHNs] POCTa UCCIeyeMbIX KY/IbTYD BOKPYT JUCKOB U
3HAUEHUSAMHM  MUHUMAAbHbIX — nodaensrowjux  KoHyeHmpayuli (MIIK)  COOTBETCTBYIOLMX  aHTUOHMOTHKOB
(4yBCTBUTE/NBHOCTBIO MHUKPOOPraHu3MoB). VMeroTcsi creryanbHble TaO/HMLbl [l OLIEHKA pe3y/bTaToB, B
COOTBETCTBUU C KOTOPBIMH KYJ/IBTYPBI OIpeiesIsiioT KaK UyBCTBUTe/IbHbIE, YMEpeHHO YCTOWUMBBIE U yCTONUMBEIE
(pe3ucTeHTHbIE) K TECTUPYEMOMY aHTUOUOTHKY.
Memoo cepuliHbix pazgedeHull aHTUOMOTUKOB TM03BO/IsieT Oosiee TouHO ompenenuts MIIK, oaHako wu3-3a
T'POMO3JJKOCTH TIPUMEHSIETCST pesKe.
Bema- nakmamasHbiii mecm (ompejeneHre cnocoOHOCTH K oOpa3oBaHWIO OeTa- jaKkTama3) valle OMpeAenstoT
METO/IOM JWCKOB C HumpoyeguHom -  1edasoCriOpuHOM, W3MEHSIOUIMM OKpAaCKy [UCKOB TIPH THZPOJIH3E.
ITonoykuTe/bHBIM TeCT CBUJETEe/IbCTBYET O PE3UCTEHTHOCTH OakTepuil KO BceM OeTa- jlakTamasa- YyBCTBUTE/IbHBIM
MeHULWUIMHAM.

Cy1ecTByeT psifi IPUUMH, 00y CIOB/MBAOIIMX Pa3UUHYI0 YyBCTBUTEIHLHOCTh MUKPOOPIaHU3MOB K aHTUOUOTHKAM
in vitro 1 in vivo.

Ha aHTUMHUKPOOHYIO aKTUBHOCTB in Vitro BAXSIOT MHOTHE ()aKTOPBI, B TOM YHCIIE

- pH cpeppr;

- KOMITOHEHTBI CPeJibl;

- KOHLIEHTPALMsi MUKPOOPTaHU3MOB;

- YC/IOBHS 1 BpeMsI Ky/IbTUBUPOBaHUSI.

Ha aHTUMMKpOOHYIO aKTHBHOCTb IIperapaTtoB in vivo Takke BAMSIIOT pasiduHble (aKTOpbl, K3 KOTOPBIX
HE0OXO0UMO OTMETHUTh:

- (hapMaKoJMHAMHUKY ITperiapaTa B OpraHu3Me (CKOpOCTb BCAaChbIBaHMUS, BbIBeJ|eHUs], paCILiell/IeHHsI U T.J.);

- JIOKa/IM3aryo MUKpoOOB B opranrsMe (0cOOeHHO BHYTPUK/IETOUHYIO JIOKa/IM3allvIo).




Tema Ne 8. JKoJ10rusi MUKPOOPraHU3MOB.

MuKpoopraHu3Mbl pacnpocTpaHeHbl TOBCrOLy. OHM 3acefsiioT TIOYBY, BOZY, BO3[YX, DPaCTeHUs, OpraHU3MbI
JKUBOTHBIX U JIIOfeH- 5Ko102UYecKue cpedbl 00umMaHus Mukpobos.

BrigensitoT cBO60HOKUBYIIME U TTapasUTHUeCKe MUKPOOPraHu3Mel. Bciofy, rzie ecTb XOTh Kakue- TO UCTOUHUKU
SHEpPruH, yrjepoja, a3oTa, KUCAOpoja M Bojopofa (KUPIUUMKOB BCEro JKMBOrO), 00s3aTesbHO BCTPEUAOTCS
MHKDOOPraHM3MBI, Das/l{uamllyecs [0 CBOUM (H3MOJOTMUECKUM IIOTPeOHOCTSM U 3aHUMAIOIUMX CBOU
JKonoeuveckue Huwiu. TuUTaHWYeCKas pOMb MHKPOOPraHU3MOB B KpYrOBODOTe BeILeCTB B TMPHUPOZAE HMeeT
HCKJTFOUNTE/IEHOE 3HaueHue JIJIs1 MO /lep>KaHus OUHAMUUECKO20 pasHoeecust buocgepbil.

MUKpPOOpraHU3MBl B 3KOJOTMUECKUX HHINAX COCYLIECTBYIOT B BHJE CJIOKHBIX aCCOLMALUi- OUOYeH0308 C
pa3s/MUHBIMKA ~ THTIAMM ~ B3aUMOOTHOLLIEHWM, B KOHEUHOM cueTe 00ECTeUMBAIOIIMX  COCYIIeCTBOBaHUE
MHOT'OYHC/IEHHBIX BU/I0B IIPOKAPUOT U Pas/IMUHBIX 1JAPCTB XKHU3HMU.

Bce THIbl B3aMMOOTHOLIEHMH MHKPOOPTraHHW3MOB OOBEAUHSIOTCS IOHATHEM cum6buo3. OH MoeT ObITb
AGHMOROHUCMUYECKUM U CUH3P2UUECKUM.

Po/lb MMKDOOPraHHW3MOB B KDYTOBODOTE BeLIIeCTB B IIPHUPO/E.

IToz KpyrOBOPOTOM BeILIECTB B MPHUPOJEe MOHMMAIOT LIWK/IbI TIpeBpallieHHs] XUMHUUeCKUX 3/IeMEHTOB, U3 KOTODPBIX
MOCTPOEHBI  JKUBBIE CYIIeCTBA, TPOMCXOJSIIME BCAeACTBUE pasHoOOpasusi W THOKOCTH MeTabonu3ma
MHKDPOOPTaHNU3MOB.

HaubGosbliiee 3HaueHue [jisi BCETO KUBOTO MMeeT 0O0MeH (KpyroobopoT) yriepoja, KMCI0poja, BOAOPO/a, a30Ta,
ceppl, ¢ochopa U kejme3a. OTambl KpyrooOOpoTa pas/WUHBIX XWUMHUECKHUX 3JIEMEHTOB OCYLeCTB/SeTCS
MMKPOOpPraHM3MaMH pasHbIX rpymn. HemnpepoiBHOe CyllleCTBOBaHHE Ka)KAOW TPYIIBI 3aBUCUT OT XUMMUYECKUX
npeBpallleHdii  3/IeMEHTOB, OCYILECTB/ISIEMBbIX [PYIMMHM TpyNIlaMd MUKpoopraHusmoB. JKu3Hb Ha 3emie
HelpepbiBHA, IIOCKOJIBKY BCe OCHOBHBIE 3/IEMEHTBl JKHU3HU [OABEPralTCsl LUKIWYeCKUM IIpeBpallieHHsM, B
3HAUMTEIBHOHN CTereHH Orpe/iesisieMbIX MUKPOOPTaHU3MaMH.

Mukpodiiopa 1oyBebl.

[MouBa sIBNAETCS OCHOBHBIM MeCTOM OOUTaHMsT MUKPOOOB. CoCTaB MUKPOGIIOPHI CK/IA/bIBAETCSA M3 MHOTHX ThICSY
BU/I0B OakTepuii, r(pubOB, MPOCTENIINX 1 BUPYCOB. KoMuecTBO MUKPOOOR 3aBUCUT OT COCTAaBa MOYB U Psfia JPYTUX
(haxkTopoB, B OJHOM IpaMMe MaXOTHOH TIOUBBI MOXKET cofiepyKaTbcsi o 10 mipzA. MUKpoopraHusmoB. Cpeay HUX
canpocpumbl ( “rHUIOE pacTeHUe”), T.e. MUKPOOPIaHU3MBI, XUBYIIKE 38 CUeT MEPTBBIX OpraHW4ecKux cybcTparos.
B rmporjecce camoouuinieHus TIOUBBI M Kpyroo0opoTa BellecTB NMPUHUAMAIOT Y4acTHe TakKe HUTPU(ULIMPYIOLIHe,
a30TQUKCHUPYIOLIYe, 1eHUTPUGULIMPYIOILHe U APYTHe TPYIINbl MUKPOOPTaHU3MOB.

[TaToreHHble MHKPOOPraHM3MBI TOMAJAIOT B IOYBY C OWOBBIZENEHUSIMH JIOJed W KUBOTHBIX (KaloM, MOUOH,
MOKPOTOH, CJIFOHOM, THOeM, IOTOM M [p.), a TakkKe C Tpymnamu. [lofblile Bcero B TIOUBe COXPaHSIOTCS
criopoobpasyolliye naToreHHble MUKPOOPTaHU3MbI- BO30YAUTENH CUOUPCKO s13BbI, CTOIOHSKA, Ta30BOM TaHIPEHBI,
60Ty/IM3Ma, UTO OMpeJenseT SMUIEMHUYECKOe 3HAYEeHHe TMOYBBI MPU 3TUX MH(eKIUsaX. Bo3byautenu canpoHo3oe
MOTYT aBTOHOMHO OOUTaTh B IOYBe U BOZie U ObITh CB3aHHBIMHU C ITIOYBEHHBIMU M BOAHBIMY OpraHU3MaMy, T.e. 9Ta
NpUpOZiHasl cpefia 0OuTaHUs /11 HUX- OCHOBHOM pe3epByap Bo3Oynuresneil. IlouBa ¥ Bojja B C/yuae CaripOHO30B
BBICTYIIAeT B KaueCTBe MCTOUHMKA 3apa)KeHHs] KUBOTHBIX U JTIOZeH.

Mukpoduiopa BOJbL.

Boga- mpeBHefiliee MecTo 00UTaHUS MHUKPOOPraHW3MOB. [IpecCHOBOZAHBIE BOZOEMBI M PEKU OTIMYArOTCS Oorartoid
MHKpoQiopol. MHorve BUIBI 2a10(uibHbIX MUKPOOOB 00OHMTaeT B MOPCKOW BOZe, B TOM UMC/ie Ha ryOMHax B
HECKOJIbKO ThICSTd MeTpoB. UMCIeHHOCTh MHKDPOOPTaHHM3MOB B BOJe B OIpeJe/ieHHOW CTereHW CBS3aHO C
CoJlep)KaHUeM OpraHUYecKux BellecTB. Cepbe3HOM JKOJOTMUeCKOW MpOoOIeMON SIBJITIOTCS CTOYHBIE BOJBI,
cofiep>Kalljie 3HAUMTeJbHOE KOJIMUECTBO MHKDOOPraHM3MOB U OpraHMUeCKUX BellecTB, He YCIeBalOLUX
CaMOOYMITIATHCSL.

CaHWTapHO- TWTHEHHYeCKOe KauyeCTBO BOZBI OL|HMBAeTCs paslMuHbIMU criocobamu. UYaie oripefiesisitoT KoAu-
mump ¥ Koau- UHOeKC, a Takke obujee Konuuecmeo MukpoopeaHusmoe B M. Komu- wHzekc- kommdectso E.coli
(KMILIeYHO TaJI0uKH) B OJHOM JIUTPe, KOJM- THTP- HauMeHblllee KOJTMYeCTBO BOABIL, B KOTOPOM 0OHApy’KMBaeTCs
OfHa KJeTKa KHIIeyHoM mnasoukd. CaHWTapHO- SMMJEeMHOJIOTHYecKoe 3HayeHHe OIpefesieHds] B Ppa3/IHuHbIX
00BeKTaX MUKPOOPTraHW3MOB M3yuyaeT CaHWTapHas MHUKpobOuosiorusi. K uucily ee OCHOBHBIX TPUHLMIIOB MOKHO
OTHECTH WH/VKaLUWI0 (BbISBIEHHE) IaTOreHOB B 00BEKTaxX OKpY’Karoljed cpefbl, K KOCBEHHBIM MeTO/aM-
BbIsIB/IEHHE CAHUTapHO- [10Ka3aTe/IbHbIX MUKPOOPraHU3MOB, ollpefiesieHue o61rieii MUKpoOHOI 06ceMeHeHHOCTH.
Boga vmeeT cyliecTBeHHOe 3HaUeHUe B 3MK/eMUOIOIMH KUILIIeUHbIX HHQeKIMi. VX Bo30yauTeny MOryT rnonajarhb
C WCIpa)KHEHUSIMH BO BHEIIHIOIO cpefly (IIOUBY), CO CTOYHBIMHM BOJAMH- B BOJOEMBl M B HEKOTOPBIX C/Iy4asix- B
BOJIOTIPOBOZIHYIO CETb.

Mukpoduiopa Bo3ayxa.

Bo3ayx Kak cpezja obuTaHHsi MeHee O/aronpusiTeH, YeM TOYBa M BOZA- Maj0 MUTAaTeJbHBIX BELeCTB, COTHEUHbIE
JIy4H, BBICYIIMBaHWe. [ /TaBHBIM MCTOYHMKOM 3arpsi3HeHHsT BO3/[yXa MUKPOOPraHW3MaMH SIBJISIETCSI TI0UBa, MeHbIIIe-
BOJIa. B BUZIOBOM OTHOILIEHWH TPe00/1aialoT KOKKH (B T.U. CApLIMHBI), CIIOPOBbIe OAaKTepUH, TPUOb], AKTHHOMHLIETHL
Ocoboe 3HaueHHe uMeeT MUKpodJiopa 3aKpbITHIX IIOMelljeHHM (HakarmyiMBaeTCss IpY  BbIJENeHHH uepes
JbIXaTe/lbHble TYTH 4YeloBeKa). Bo3pgyiiHo- KamenbHbIM IIyTeM (3a cueT 00pa3oBaHMsl CTOHMKHX as3po30Jeif)
PacCmpOoCTPaHSIIOTCSI MHOTHE PeclpaTopHble MHMEKIMY (TPUIII, KOK/TIOLI, AUGTepusi, KOpb, TyOepKy/ies u ap.).
Mukpobuosioruyeckasi UKMCTOTa BO3/lyXa UWMeeT 0O0/bllIoe 3HaueHWe B OOJILHUYHBIX yC/I0BUsSX (0cobo-
orepaLioOHHbBIe U APYyTHe XUPYPriudecKre OTJesIeHHs).




Muikpodiiopa yesioBeKa v ee 3HaUeHHe.

PeGeHOK pa3BHBaeTCs B OpraHM3Me MaTepd B HOPMe B CTEPWIBHBIX YCIOBUsAX. PopMHpOBaHHe HOBOH
5K0JIOTMYeCKOH CHCTeMbl “OpraHu3M 4enoBeKa + HaceJsiollasi ero MUKpoduiopa” HauMHaeTcss B MOMEHT POXK/eHUs,
IpyYeM OCHOBOM ee sB/IseTCS MUKpO(Iopa MaTepd U OKpYy’Karoileidl peGeHKa BHeIHel cpefbl (TIpeXZe BCero
BO37yXa). B TeueHne KOpPOTKOTO BpeMeHH KO>KHbIe TTOKPOBBI U CJIM3KCThIE 000JI0UKH, COOOLIAOIIMeCs CO BHELITHEH
Cpe/ioii, 3aCessAr0TCS Pa3HO0Opa3HbIMU MUKPOOpraHu3mMamMu. B ¢opMupoBaHuu MUKpOGIIOpH /IeTell MepBoro roja
(rnaBHBIM 00Opa3zom- Oudum0baKTepUr W JIaKTOOAKTEPUM) CYILIECTBEHHYIO POJib UMEET eCTeCTBeHHOe (IpyJHOe)
BCKapMJIMBaHKe.

HopmaneHast (T.e. B YC/IOBHMAX 3[0POBOTO OpraHuM3Ma) MHKpodiopa B KOJIMUECTBEHHOM M KaueCTBEHHOM
OTHOIIIEHWY TIPe/ICTaB/eHa Ha Pa3/IMUHbIX y4yacTKax Tena (9Komonax) HeoAWHAKOBO. IIpHUMHBI- HEO[VWHAKOBbIE
yCIOBHUS1 0OUTaHUS.

AymoxmoHHas (T.e. TIpUCyLas JaHHOM o6sacTv) MHKpoduiopa MOXKeT ObITb pasfiesieHa Ha pe3udeHmHyHo
(TIOCTOSIHHYI0) U1 MpaH3umopHyto (HermocTosiHHY0). Ha cm3ucThix 000/104Kax, 0COOEHHO JKemyI0UHO- KUILIEUHOTO
TPaKTa, MpeACTaBUTEI HOPMa/bHOW MUKPO(/IOpEl 0OUTAIOT B BUZe ABYX (DOPM- UaCTh M3 HHUX pacIiojiaraerTcs B
npocBete (TIPOCBETHAst), Jpyras 3aK/lOueHa B MYKO3HBbIA TPUCTEHOUHBIA MAaTpPUKC, 00pa3yronyi OUOTIEHKY
(mpucteHouHasi Mukpocdiopa).C Hell CBsI3aHa KO/NOHU3AUUOHHASI Pe3UCMEeHMHOCMb KHIIeYHHKa- eCTeCTBeHHbIHN
Gapbep 3alUThI KMIIeYHHKA (M OpraHri3Ma B 1]eJIoM) OT MH(EKIIMOHHBIX areHTOoB.

HopmanbHas mukpogaopa Kosicu.

Haubosnee 3aceseHbl MMKpPOOpraHM3MaMH MeCTa, 3alljUilleHHble OT [elCTBUs cBeTa UM BhIchixaHus. Haubosee
MIOCTOSIHEH COCTaB MHUKPO(IOpsl B 06/1aCTH yCTbeB CabHO- BOJIOCSHBIX (posumMKysioB. UYaie BBISBISIOT
Staphylococcus epidermidis u S.saprophyticus, rpubsi poga Candida, pexe- qudTepou/ibl U MUKPOKOKKH.
Mukpocpaopa dbixamenbHbix nymeti.

Cnusuctele  00OJIOUKM TOpTaHH, Tpaxed, OPOHXOB U ajbBeO/ibl 3[0POBOTO 4YelOBeKAa He CoZepKar
MHKpPOOpranu3mMoB. OCHOBHast Macca MUKPOGJIOPBI POTO- M HOCOTJIOTKY TIPUXOZAUTCS Ha 3e/IeHsIero CTPerTOKOKKa,
peske BBISIBIISIOTCS HelcceprH, JudTeponibl ¥ CTadUIOKOKKH.

Mukpocpaopa mouenonosozo mpakma.

MukpoOHBI OMOLIEHO3 CKYyZleH, BepXHHUe OT[e/bl OOBIYHO CTepwIbHbL. Bo Bjaranuiiie 370pOBOH JKEHIIIVHBI
npeobazialoT MOJIOUHOKHUC/bIe Tanouku JlofepieliHa (sakrobakTepuu), cosfaroijue Kucayio pH, yraetaromjyio
poCT rpaMOTpHULIaTeNbHbIX OakTepuii W CTahUIOKOKKOB, U Audrepoupsl. CyiecTByeT 0OaqaHC Mexzy
JIaKTOOAKTepUsIMU C OZIHOM CTOPOHBI U rapJHepesiaMy U aHa3pobaMu ¢ JpyToi.

Muxpodpaopa siceaydouro- kuweuHoz2o mpakma.

Haunbonee akTHBHO GakTepuu 00>KUBAIOT »KeTyJ0YHO- KUIIEUHBIN TpakT. [IpH 3TOM KOJOHU3ALUsI OCYIIeCTBISETCS
UeTKoO “mo 3Takam”. B >kemyake C KUCAOW peaklyeld cpelbl U BEPXHUX OTHAE/NOB TOHKOW KHWIIKHA KOJHMYECTBO
MHUKpoOpraHu3mMoB He mipeBblmaer 1000 B mi1, daile OOHapy)KMBAIOT JIAKTOOALW/UIbI, SHTEPOKOKKH, POATKH,
oudugobakrepun, E.coli.

Mukpodiiopa ToncToro KuileyHuka Haubosee crabuibHa M MHOroobpasHa. OTO IOMCTUHHE pe3epByap Oakrepuii
BCero opraHu3ma- obOHapyeHo 6osnee 250 BujoOB, 00ijas Ouomacca MUKPOOOB MOXET AocTuratb 1,5 Kr.
JomuHupytolieli TPyImol B HOpMe SIBJSIOTCS OeccriopoBble aHa’pobOHble OakTepun (OuduaobakTepunt u
OakTepouzbl)- 70 99%. BbiensroT MyKO3HYHO (IIPHUCTEHOUHYIO) W IPOCBETHYI MHKpodiopy. IIpucreHoUHas
MHKpoQJiopa obecreuriBaeT KOJOHH3ALMOHHYIO Ppe3MCTEHTHOCTh KHIIEUHWKA, WIpAIOIyI0 BaXKHYIO pOJb B
TIpeiyTIpesX/ieHnH (B HOpMe) ¥ B Pa3BUTHH (TIPH MAaTOJIOTHH) 9K30- ¥ IHJ0T€HHBIX MH(EKIMOHHBIX 3a00/1eBaHMH.
HopmanbHast Mukpodiopa ¥ 0co6eHHO MUKPO(dIopa TOJICTOrO KUILIEUHHWKA OKAa3bIBAET CYIIECTBEHHOE BIWSHHUE Ha
opraHu3M. OCHOBHbIE ee (hYHKLIUU:

- 3al{UTHas1 (AHTAroHW3M K JpPYTrUM, B TOM UHMCJ/Ie TaTOreHHbIM MUKpobam);

- IMMYHOCTUMYJIMPYIOLIasi (QHTUr'€Hbl MUKPOOPraHU3MOB CTUMYJ/IMPYIOT Pa3BUTHe TMM(ONAHOMN TKaHK);

- MIMLIeBapyTe/IbHas (TIPeXKe Bcero 0OMeH X0IeCTepHHa 1 JKeTUHbIX KUC/IOT);

- MeTabonnueckast (CuHTe3 BUTaMUHOB rpyrbl B- B1,2,6,12, K, HUKOTUHOBOM, MAHTOTEHOBOH, (hO/IMEBOM KUC/IOT).
CyILIecTBYIOT pa3luuHble METOJbl U3YUYeHUs POJIM HOpManbHOU MUKpOdopel. [HomobuoHms! (6e3MHUKpOOHBIE
JKUBOTHBIE) HCIONB3YIOTCS Il W3yUeHHs] PO MHUKPOOPTaHW3MOB ZJisi (YHKLMIOHWPOBAHHUS (DHU3HOIOTHUECKUX
cucteM. 'HOTOGHO/IOrMUECKHE TEXHOJIOTHU MCTIONB3YIOT /IS JIeUeHUsI UMMYHO/e(pHULIUTOB, 0XKOTOB.

B pe3ynbraTe pasHOOOpa3sHbIX BO3/EMCTBUH, CHIDKAIOIUX €CTECTBEHHYIO Ppe3UCTeHTHOCTb, IIPU  TSDKEJIbIX
MH(EKIIMOHHBIX ¥ COMaTHUeCcKHX 3abosieBaHUsX U 0COOEHHO IPY HepalMOHaJbHOM IPUMEHEHHH aHTUOMOTHKOB
BO3HHUKAIOT Oucbakmepuosbl. [IucOakTepruo3- U3MeHEHHs] KOJIMUECTBEHHOTO0 U KauyeCTBEHHOTO COCTaBa
MHKPOQJIOPEL, IJIaBHBIM 00pa3oM KHIIeuHHKa. Yallje COnpoBOXKAIOTCS yBe/IueHreM (haKy/IbTaTHBHO- aHa3pOOHOM
WM OCTaTOUHOW MUKPOGIOpHI (FPaMOTPULIATE/IEHBIX TMajodyek - KHIeUHOW TMaJouKu, TpOTes, TICEBJOMOHAN),
CTadUI0KOKKOB, rpruboB poga Candida. TH MHUKPOOPraHM3MEI KaK MPaBUIO0 YCTONUMBHLI K aHTUOMOTHKAM U TPU
TOZIaB/IeHUM HOPMOQJIOPbI aHTUOMOTUKAMU M CHYDKEHUH €CTECTBEHHOM Pe3UCTEHTHOCTH MOJYYar0T BO3MOXKHOCTh
OecrpersATCTBEHHO Pa3MHOKAThCS.

Haubonee Tspkenble ¢hopMbl AUcOaKTEpHO30B- CTa()HUIOKOKKOBbIe THEBMOHWH, KOJIUTHI U CETICUC, KaHUOMUKO3B,
TICeBJOMeMOpaHO3HbINM K0T, Bbi3biBaeMblid Clostridium difficile.

[nsi nedeHus WCIOMB3YIOT OWompernaparbl, BOCCTaHABIMBAIOIIME HOPMAajbHYI MHKPO(IOpPY- 3YOHMOTHKU-
KosmubakTepyH  (MCHOMB3YIOT — CrieldanbHbli  mTamMMm  E.coli, aHTOroHMCT  1wMres/ul), JakToGaKTepuH,
OuduaymbakTepuH, 6uGUKO/, 6aKTUCYOTUM U APYTHe, a TaKXKe CreLranbHble 6akTeprHodary.




Tema Ne 9. Yuenue 06 nupexkum.

Wctopuueckn cyioBo “nHbexius” ( naar. inficio- 3apakaTh) BrepBble OBIIO BBeAeHO [yt 0003HAUEHUs
BeHepUUeCKUX OoJie3HeN.

HHepekyus- COBOKYITHOCT BCeX OUOOTHUECKUX SIBIEHWM M TIPOLIECCOB, BO3HUKAIOUIUX B OpPraHU3Me IpH
BHEJIDEHUA M pasMHOXXEHHHM B HEM MHUKDPOOPTraHW3MOB, pe3y/bTaT B3aUMOOTHOIIEHUN MeXJy Makpo- u
MHUKDPOOPTaHHW3MOM B BH/e aJalTallMOHHBIX M T1aTOJOTMUECKUX ITPOIIeCCOB B OpraHU3Me T.e. UH(EKYUOHHO20
npoyecca.

HncpexyuonHas 60ne3Hb- Hanbosiee BoIpaKeHHast hopMa UHGEKIIMOHHOTO MpoLiecca.

B 00111e61010rHYeCKOM TJIaHe B3aUMOOTHOLIIEHHST MUKPO- U MAaKpPOOPraHWU3MOB TPe/ICTaB/ISIIOT Co00i cumbuos (T.e.
COXKUTENIBCTBO), TaK KaK BCE >KMBBIE CYIIeCTBA COCYIIECTBYIOT B mpupoge. UesoBeK COCYIeCTBYeT Ha IlaHeTe
3emsisi C MUKPOOpraHW3MaMH, PACTeHUsIMU, >XMUBOTHbIMH. OCHOBHBIMH ()OpMaMH B3aUMO/IEMCTBHUSI MHKpO- U
MaKpOOPraHU3MOB (MX CUMOM03a) SIB/SIFOTCS: Mymydau3m, KOMMEHCAAU3M, napa3umusm.

Mymyanusm- B3aIMOBBITO/IHbIE OTHOLLIEHUS (TIpUMep- HopMasibHasi MUKpogJiopa).

KommeHcanusm- BbIroJly U3BJE€KaeT OAUH NapTHep (MUKpOO), He pUumHss ocoboro Bpena aApyromy. Heobxoaumo
OTMETHUTb, UTO TPU JI0OOM TUIE B3aUMOOTHOIIEHUIH MUKPOOPIaHU3M MOJKET MPOSIBUTh CBOM NAaTOT€HHbIe CBOWCTBA
(TIpyUMep- yCIOBHO- MAaTOr€HHbIE MUKPOObI- KOMMEHCA/IbI B UMMYHOIe(DULIMTHOM XO35IUHE).

ITapaszumu3m- KpaiHsis opMa aHTOTOHUCTUUECKOT0 CMMOHO03a, KOTla MUKPOOPTaHU3M TIMTAeTCS 3a CUEeT XO35IMHa,
T.e. U3BJIeKaeT BBITO/Y, HAHOCS TIPH 3TOM Bpe[| XO3SHHY.

MUKpOOHBIY TIapa3sWTU3M HOCUT SBOJIIOLMOHHBIA XapakTep. B mpoljecce mepexosja OT CBOOOJHOXHMBYIIErO K
Tapa3sUTUUECKOMY THITy YKU3HEesTeTbHOCTH MUKPOOPTaHU3MbI TEPSIIOT Psifi GepMEeHTHBIX CHCTeM, He0OXO[UMbIX
[UIl CyLeCTBOBaHUS BO BHelLIHed cpefie, HO MPUOODPETAlOT psif; CBOWCTB, O0ECMEUMBAIOIIUX BO3MOXKHOCTb
rapasuTu3Ma.

OcHoBHBIE 3Tanbl HHAEKIIMOHHOTO TIpoIiecca.

1.A02e3us- pUKperyieHre MUKPOOPraHMU3Ma K COOTBETCTBYIOIMM K/IeTKaM XO035HHa.

2.KonoHusayusi- 3aKperyieHre MUKPOOPTaHW3MOB B COOTBETCTBYIOIL[EM YUaCTKe.

3.PasmHodceHue (yBeinueHUe KOMUeCTBa- My/IbTUILTMKALUS).

4.IleHempayusi- IPOHUKHOBEHWE B HIDKeJIeXKallie CJIOM U paclipocTpaHeHHe WHQeKTa.

5.IToBpexxJeHre KIeTOK U TKaHel (CBSI3aHO C pa3MHOXKeHHeM, TleHeTpalLjiell U pacripocTpaHeHreM UH(eKTa).
WH]eKIMOHHBIN TPOLECC MOXKET ObITh:

no 0aumenbLHOCMU- OCMPbILl U XPOHUUECKUL.

Ocrtpas nuK/Inueckast UHGEKLUs 3aKaHUMBAeTCs TUMUHALIeH (yaneHneM) Bo30yquTesisi WiId CMePThi0 60JIBHOTO.
ITpy XpoHWYeCKOH WH(EKIMH BO30yIWTeNbh JIUTENBHO COXPAHSETCS B OpPraHu3Me (3TO COCTOSIHHE Ha3bIBaeTcCst
nepcucmenyust). s epCUCTEHLUM MUKPOOPTaHM3MBbl UMEIOT Psifi MeXaHU3MOB- BHYTPUK/IETOUHAs JIOKAIU3aLHs
(YKpbIBalOTCSI B KJIETKe), Tepexofi B He HMeIOIIye K/IeTOUHON CTeHKH L- ¢opMbl, aHTHreHHas MUMMKPHS
(coBrazieHre MO0 XWMUYECKOMY COCTaBY AHTHI'EHHBIX JIeTePMUHAHT MHUKpoOa M K/IeTOK XO3sMHA ), YKPBITHEe B
JIOKa/JIbHBIX OuaraXx M 3abapbepHbIX opraHax (T0/IOBHOW Mo3r), sl BUPYCOB JOMOJHUTENbHBIMM (DaKTOPaMHU
TIePCUCTEHLUU SIBJISIETCS MHTerpaliysi TeHOMa BHpyca C XPOMOCOMOM K/IeTKH- MUIIIEHH, HeOCTYITHOCTb JefCTBUI0
aHTUTe/, Ha/Mure AedeKTHbIX BUPYCHBIX UacTHI] U cjiabas MHAYKLMS IMMYHHOTO OTBeTa U Jp. IlepcucTeHuys B
OpraHu3Me ¥ neproinueckas CMeHa X035IMHA- 1B OCHOBHBIX MEXaHU3Ma TO//[eP>KaHus MUKDOOHBIX MOMYJISLIAH.

no cmeneHu pacnpocmMpaHeHusl- 10KAAbHbIU U 2eHepaau308aHHbIL.

JIoKanbHBIA MH(EKIMOHHBIA TPOLiecc- BO30YAUTENb COCPEAOTOYEH B OMpeJe/IeHHOM OYare, He BBIXOJS 3a €ro
Tnipe/iesibl, UTO CAEP)KUBAET MEXAHU3MbI 3alUThL. EC/TH MUKPOOPraHU3M CIIoCOOeH JUCCEMUHHUPOBATh M0 OPraHU3MY,
BO3HUKAaeT reHepajn30BaHHbIN Tpoliecc. CyIecTByeT ZiBa OCHOBHBIX MYTH PaclipOCTpaHeHus- TUMQOreHHbIH (110
JIUM(AaTHYeCcKOoil CUcTeMe) U TeMaTOreHHbIH (110 KPOBSIHBIM COCYAaM).

No 8bIPANCEHHOCMU- MAHUGEeCMHbIL U UHANNAPAHMHbILL.

MaHudecTHbIH (SPKO BbIPRKEHHBINM) UHOEKIMOHHBIN Tpoliecc- WH(EKI[MOHHasi 60Jie3Hb- TUMWYHAS], aTUIHYHas,
XpOHHUecKass M T.[. beccUMNTOMHBIN (MHaNMapaHTHBINA) MHGEKIMOHHBINA MPOLIeCC XapaKTepeH /s JIaTeHTHOU
uHbeKIr. Pa3aMHOXXeHHe BO30YAUTEsIsI B OpraHu3Me He COTMPOBOXKAAETCS KIMHUYeCKVMU MPOSIBIEHUSIMH, a TOJIBKO
WMMYHHBIMH PeaKL|sIMH.

WHekuyoHHbIe 3a00/1€BaHUS UMEIOT DsAf OT/IMUMM OT COMAaTHUeCKHWX, B TOM UKC/Ie- Haauuve BO30OyauTess,
3apa3sHOCTb, IUKIUYHOCTb TeUeHUs.

JyHamMuKa pa3sBUTHs UHQEKIIMOHHOH 60/1e3HU.

WudekmoHHbIe 3a00/1eBaHUsI XapaKTEPU3YIOTCS IUKIUUHOCTBIO, CMEHOM TIepHO/IOB.

1.1MHKybayuoHHbIll nepuod- OT MOMEHTAa 3apa)keHWs [0 TePBbIX KJIMHUUECKUX TMPU3HAKOB (TIPOLIECC AKTUBHOTO
pa3MHOXKeHUs BO30yuTeris).

2.IIpodpomanbHbiii nepuod (TIpeJBECTHUKOB) XapaKTepU3yeTcsl OOIIMMH HeCcrelupUIecKUMU TPOSIB/IEHUSIMU-
He/[OMOTaHHeM, TOJIOBHOW 00Jbl0, TIOBBIIIIEHHEM TeMIlepaTypsl M JPYTMMH CHMITOMaMH [PeUMYILeCTBEHHO
TOKCHYeCKOTO reHe3a.

3.Ilepuod pazsumusi (pazeapa) 60ne3HN XapaKTepU3yeTCss TUMMYHBIMU (crieldryecKuMmn) A/sl AaHHOW MHGEeKIN
KJIMHUYEeCKUMH TIPOSIB/IEHUSIMU.

4.ITepuod pekoHeasiecyeHyuu (BbI3OpOBeHYs ). B KauecTBe ncxoza 00Jie3HN MOXET HACTYIUTh BBI3ZIOPOBJIEHUE,
Pa3BUTLCSI HOCUTETHCTBO WIH JIeTaTbHbIM UCXO.

BakTepuoOHOCUTE/ILCTBO MOXKET WUMETh 0OJbIIOe 3HAUEHWe B PACIpPOCTPAHEHWM MHOTMX WHGeKud. Moxer




HabJTFOAaThCS KaK MPH JIaTEHTHON WHGEKLUH, TaK U MOC/e TIepeHeCeHHOT0 MHGEKMOHHOTOo 3aboieBanus. Ocoboe
3HaueHue MPU HEKOTOPBIX MHPEKLUSIX UMEeIOT XpPOHUUeCKre HocuTey (OpIoIIHOM THd, BUPYCHBIH rernaTtut B).
WndexunonHoe 3aboeBaHye BO3HUKAET He MPU K&KJOM IONaJaHUM I1aTOreHHOT0 MUKPOOPraHU3Ma B OpPraHH3M
yenoBeka. TpebOyloTcs onpeiesieHHbIe YCAOBUS JJ1s peau3aLiiu:

- docmamouHas 003a MUKpoopaaHu3mog (TIOHSTHEe O Kpumuueckux 0o3ax). Uyma- HecKoJbKO OaKTephajbHBIX
KJIeTOK, AW3eHTepUsi- AeCSTKH, [/ HEKOTOPBIX BO30yquTesieli- ThICSUM- COTHH ThICSY;

- ecmecmeeHHblll nymb npoHukHogeHusi. CyILeCTBYeT MOHSITHE O 8XOOHbIX 80pOMAX UH(peKyuU, Pa3/TMYHBIX IS
pa3NMuUHBIX Trpynrn WHGEKNWi- PpaHeBbIX, peCNHPaTOPHBIX, KHIIEYHbIX, YPOT€HUTAJbHBIX C Da3IUYHBIMU
MeXaHHW3MaMH 3apa)keHus (T71a3a, KOKa, JbIXaTe/bHbIe My TH, JKeJIyZOUYHO- KHUIIeYHbIH TPaKT, MOYeTIoIoBast CUCTeMa

H Ap.);

- Xapakmepucmuku e036youmess, ero 0o0Jie3HETBOPHble CBOWCTBA, CIOCOOHOCTb IIpeofioJieBaTh 3alljUTHbIE
MeXaHU3Mbl X0351Ha;

- cocmosiHue OpeaHu3md XO3sUHA (HACTe[CTBEHHOCTb- TeTePOreHHOCTh Ue/JIOBEUeCKOW MOMy/sud  II0
BOCIIPUMMUYMBOCTH K WH(QEKLUH, T0J, BO3PaCT, COCTOSIHUE UMMYHHOMW, HEPBHOW W 3HAOKPUHHOW cucTeM, o0Opa3
JKU3HH, TIPUPOJHBIE U COLMA/IbHBIE YC/IOBUS )KU3HU UeIoBeKa | JIp.).

IamoeenHocmp (“poxaaroiuii 60/me3Hb”)- CIIOCOOHOCTH MUKPOOPraHW3Ma BbI3BaTb 3abosieBaHue. OTO CBOWCTBO
XapaKTepU3yeT BU/IOBbIE 2eHemuuecKue OCOOEHHOCTH MHUKDOOPTaHU3MOB, UX T'€HETHUYECKH JeTepMHHUPOBAHHbIE
XapaKTePUCTHKY, TI03BOJISIIOIME TIPEOZOJIeTh 3allfUTHbIe MeXaHW3Mbl XO3siMHA, TIPOSBUTL CBOM IATOTeHHbIE
CBOJCTBa.

BupynaenmHocmb - ¢peHomunuueckoe (MHAUBHZyanbHOe) KONMUUECTBEHHOE BbIp&)KEHE N1aTOreHHOCTH (IIaTOreHHOT o
reHOTHNa). BUpPyIeHTHOCTh MOXKET BapbHUpOBaTh U MOXKET OBITH OrpefiesieHa 1ab0paTOpPHBIMU MeToAamu (darije-
DL50- 50% JseTtasnbHast /103a- KOJIMYECTBO MAaTOr€HHbIX MHUKPOOPraHW3MOB, MO3BOJISIONIAs BbI3BaTh rrbenb 50%
3apakKeHHbIX )KUBOTHBIX).

ITo crocoOHOCTH BBI3BIBATH 3a00JieBaHKMsS MHUKPOOPTaHWU3MbI MOXKHO pa3[e/iiTh Ha NnamozeHHble, YCA0BHO-
namozeHHble, HenamoezeHHble. Y CJIOBHO- NaTOreHHbIe MUKPOOPTaHU3MbI 00Hapy)KMBAKOT KaK B OKPY)KaIOILel cpefe,

Tak ¥ B COCTaBe HOPMa/bHOM MUKPOQJIOpLI. B orpeziesieHHbIX YCI0BUAX (MMMYHOe(pULIMTHBIE COCTOSTHUSI, TPABMBI

Y ollepaliy C IPOHUKHOBEHHEM MUKPOOPTaHM3MOB B TKaHH) OHU MOTYT BbI3bIBaTh SHOO2EHHble UHDeKYUU.

OcHoBHbIe (DaKTOPbI NaTOreHHOCTM MMKDOOPTLaHW3MOB - a/ire3uHbl, (pepMeHThbl [aTOreHHOCTH, I0/aB/SIOLLe
¢aronyTo3 BelrlecTBa, MUKPOOHBIE TOKCHHBI, B OIpeJe/ieHHbIX YCAOBUSIX- KarlCyJia, TOJBMXHOCTb MHMKPOOOB.
BupyneHTHOCTb CBsi3aHa C MOKCU2eHHOCN b0 (CIIOCOOHOCTBIO 00pa30BaHUsS TOKCHHOB) M UHBA3UBHOCHIBIO
(crocoGHOCTRIO TPOHMKATE B TKAaHW XO35MHA, Pa3MHOXKAaTbCS W PACIpOCTPaHATHCS). TOKCHTeHHOCTb U
WHBa3sWBHOCTb UMEIOT CaMOCTOSITE/IbHbIA TeHeTUYeCKUH KOHTPOJIb, YaCTO HAXOZATCS B 0OpaTHOM 3aBUCHMOCTH
(B030yAUTENb C BBICOKOM TOKCUT€HHOCTBIO MOXKET 00/1a/1aTh HU3KOH MHBa3UBHOCTHIO M HA000POT).

ITaTOreHHOCThL - T.e. CHOCOOHOCTH MHKPOOpraHW3Ma BbI3bIBaTh 3abojieBaHue- Oosiee IIMPOKOE MOHATHE, YeM
napasuTysM. IlaToreHHbIMH CBOHCTBaMM MOTyT 00/1afiaTh He TOJBKO IlapasUTHUecKde BHbI MUKpPOOOB, HO U
CBOOOJHO >KUBYILMe, B T.4. BO30yuUTeNM CallpOHO30B (MepCHMHUY, JIETMOHE/UIb! U Zip.). EcTecTBeHHOM cpenoil ass
TMOC/IeJHUX SIB/ISIETCS TI0UBA U PaCTUTe/bHbIe OPraHU3Mbl, OZIHAKO OHU CIIOCOOHEI TIepecTpanuBaTh CBOM MeTabo/m3M

B OpraHu3Me TelUIOKPOBHBIX )KUBOTHBIX M OKa3bIBaTh [1aTOTeHHOE JIeCTBHE.

A0d2e3uHbl U (aKmMopbl KONOHU3AYUU- Yallle TOBEpXHOCTHBIE CTPYKTYPbI OaKTepHaJbHON K/IeTKH, C TOMOIIBIO
KOTOPBbIX OaKTepUM pAacriO3HAIOT peLienTopbl Ha MeMOpaHaX KIIeTOK, MPUKPEIVISIOTCA K HUM U KOJIOHU3HUPYIOT
TKaHW. DYHKIHUIO a[resud BBIOJHAIOT nuiu, Oeaku HapyscHoll membpanbl, JIIIC, melixoeble KUCAOMbl,
2emMaze/loMuUHUHbI 8UPYCOo8. AJIre3us- MyCKOBOM MeXaHW3M peau3alliy MaTOreHHbIX CBOWCTB BO30YUTeeH.

daxkmopb! UHEA3UU, NPOHUKHOBEHUS 8 KAeMKU U MKAHU x035uHd. MHKPOOpPraHW3Mbl MOT'YT Pa3sMHOKaTbCsl BHE
K/IeTOK, Ha MeMOpaHaX K/IeTOK, BHYTPH K/IeTOK. bakTepuy BbIZie/ISIIOT BelljeCTBa, CIIOCOOCTBYIOIME TIPe00/IEHHUIO
0apbepoB X035iMHA, UX MPOHUKHOBEHUIO U Pa3MHOXKEHHUI0. Y TPaMOTPUIIATeNbHBIX 0AKTEPUI 3TO 0ObIUHO Gesku
Hapy)XHOU MeMOpaHbl. K 3TuM ke hakTopam OTHOCATCS (hepMEHThI IaTOreHHOCTH.

depmeHmbl namozeHHoCMU- 3TO (AKTOPbI arpecCMyd W 3allyiTbl MUKpoopraHu3mMoB. CriocoGHOCTE K 0Opa30BaHHIO
3K30()epPMEHTOB BO MHOTOM OIpeZeNisieT WHBAa3sUBHOCTb OakTepuii- BO3MOXKHOCTb TIDOHMKATh Yepe3 C/IU3WCTHIE,
COeJUHUTE/IbHOTKAHHbIe W Apyrue Oapbepbl. K HUM OTHOCATCA pa3/vuHbIe JTUTUYECKHE (DepMEHTBI- I'ManypOHH/A3a,
KOJI/IareHasa, JielTHHA3a, HelpaMUHKUa3a, Koarysasa, mpoTteassl. Bosiee moJpo6HO WX XapaKTepUCTHKA AaHa B JIEKLUH
110 (pr3M0/I0TUY MUKPOOPTaHU3MOB.

BakHeliMMu (akTopamMy MaTOreHHOCTH CUATAIOT MOKCUHbL, KOTOPble MOXKHO pasfieNuTh Ha fiBe Oosiblive IpyIMIib-
9K30MOKCUHb! U SHOOMOKCUHDI.

OK30TOKCHHBI TIPOAYLPYIOTCS BO BHEIUHIOW cpeny (OpraHM3M XO3sHHA), OObIYHO OeKOBOM IPUPOABLI, MOTYT
MpOSIBIIATh ~ ()ePMEHTATHUBHYI0  aKTMBHOCTb, MOTYT CEKDeTHPOBaTb KaK IPaMIIOJIOKUTE/bHBIMK, TaK M
rpaMoTpHLiaTe/lbHbIMU OakTepusiMi. OHU 00/1ajal0T OYeHb BLICOKOW TOKCHYHOCTBIO, TEDMHUUYECKH HECTOWKH, 4acTo
TPOSIB/IIFOT  aHTUMETabOoMUTHBIE CBOMCTBA. OK30TOKCHHBI TIPOSIB/ISIFOT BBICOKYFO WMMYHOTE€HHOCTb Y BBI3BIBAIOT
obpa3oBaHue creudpUUeCcKUX HEeHTPaMU3YIOIIMX aHTUTeN- aHMumokcuHos. Ilo MeXaHHW3My JeHCTBUSI U TOUKe
NIPWIOXKEHHUST S9K30TOKCUHBI OT/IMYAIOTCS- LIMTOTOKCHHBI (S3HTEPOTOKCHHBI U IePMaTOHEKPOTOKCHHBI), MeMOPaHOTOKCHHBI
(TeMOJTM3UHBI, JIEMKOLMAWHBI), QYHKLMOHA/IbHBIE OJI0KAaTOPhI (X0/1eporeH), 3KC(OIHUaHThI U 3PUTPOTeHUHBL. MUKPOOHI,
CII0COOHBIE ITPOJYLMPOBATh 3K30TOKCHHBI, HA3BIBAIOT MOKCU2EHHBIMU.

OHJOTOKCHHBI BBICBOOOXKJAIOTCSA TOJIBKO TPU rubenyd OakTepuid, XapakTepHbl sl TPaMOTpHULIaTe/bHBIX OaKTepuid,
Tpe/ICTaB/ISIFOT COOOM C/IOXKHBIE XUMUUECKUe coefuHeHus KneTouHoi credku (JITIC)- moppobHee CMOTpPH JIEKIUIO 110




XUMHYECKOMY cocTaBy OakTepuil. TOKCHUHOCTb OIPEAENSeTCs JUMUAAOM A, TOKCUH OTHOCUTEBHO TEPMOCTOEK;
WMMYHOT€HHbIE U TOKCHUYECKHe CBOWCTBA BhIPaXXeHbI 6osiee c1abo, ueM y 3K30TOKCHHOB.

Hanuuue kancyn y GakTepuil 3aTpy/HseT Haua/lbHble STallbl 3alJUTHBIX peakllyii- paclio3HaBaHUe U IOIJIOLeHHe
(cbaroruros). CymjecTBeHHbIM (DaKTOPOM HHBA3MBHOCTH SIBMISIETCS TIOJBMKHOCTH OakTepuii, 00yc/ioBnuBarolas
NPOHUKHOBEHHE MUKPOOOB B K/JIeTKU M B ME>KK/IETOUHbIe IPOCTPAHCTBA.

@DaKTOpHI MaTOreHHOCTH KOHTPOIUPYIOTCS:

- TeHAMH XPOMOCOMEI;

- TeHaMH TIa3MUJ;

- TeHaMH, MPUBHECEHHBIMU yMepeHHBIMU (haramu

Tema Ne 10. ImmyHuTeT, BHBI M (hopMbl. CTPYKTypa HMMYHHOH cucTeMbl. DakTopsl HecnenupuuecKon
3alUThI.

[TepBoHauasbHO WMMYHOJIOTHSI BO3HHMK/IA KaK HaykKa O HEBOCIIDUMMUYHMBOCTH (MMMYHHUTeTe) K HH(GEKIMOHHBIM
6one3nsiM. Hanbostee cyiiecTBeHHbINM BK/IaJ B ee co3faHue BHeciu U.M.MeunukoB ((aronjurapHas Wiy KieTouHas
Teopuss HMMyHUTeTa) M I1.Opmux (rymopasbHas Teopus)), B TBOPUECKOM [UCKYCCHM MeXAy KOTOPBIMU
COBEpILEeHCTBOBA/IUCE NIPe/iCTaB/IeHns1 00 IMMYHHTeTe.

B HacTosiiljee BpeMsi CUMTAeTCs], UTO HAC/e/ICTBEHHbIM (BPOXKJEHHbBIN, BUJOBOW) U TPUOODPETEHHBIM UMMYHHUTET
3aBHCUT OT COIJIACOBAHHOM [ieATeIbHOCTH IISITH OCHOBHBIX CHCTeM : MakpodaroB, KOMIUIeMeHTa, nHTepdepoHoB, T- 1
B- mumoLmTOoB, raBHON CUCTEMBI TUCTOCOBMECTUMOCTH, 06eCTIeUHBaOIIMX pa3/iMuHbie HOPMBbI IMMYHHOTO OTBETA.
B coBpemMeHHOM TOHMMaHWUM WMMYHOJIOTHSI- 3TO He TOJBKO HayKa, HM3ydaromas 3aluTy OT HWH(eKLMOHHbIX
3abosieBaHrii. VIMMyHO/IOTHS- HayKa, M3yvaroljasi MeXaHW3Mbl CaMO3alllUThbl OpraHuM3Ma OT BCEr0 TeHeTHUYeCcKd
Yy’>KepoHOTO, TIO//iep>KaHHsI CTPYKTYPHON U (YHKLIMOHAJIbHOM 1ie/IOCTHOCTH OpraHu3Ma (roMeocTasa OpraHu3Ma).
LleHTpanbHBIM OUOJIOTMYECKUM MEXaHW3MOM UMMYHHWTETA SIB/ISETCS MEeXaHWU3M pacro3HaBaHUs “cBoero” u “uykoro”.
ITpumep- HeoOXOAUMOCTE 3alUTHI OT COOCTBEHHBIX MYTAHTHBIX M PAKOBBLIX KJIETOK (OZHOMOMEHTHO B OpraHH3Me
HaxouTCs 0Koio 10 MJ/IH. U3MeHEeHHBIX K/IeTOK).

VIMMyHHTET- 1]€JIOCTHAsl cHUcTeMa OMOIOTMYecKUX MeXaHM3MOB CaMO3alWThl OpraHW3Ma, C MOMOILBI KOTOPHIX OH
pacIio3HaeT ¥ yHUUTOXKaeT BCe Uy)KepozHoe (TeHeTHUeCKH OTINYaloIeecs).

Beigessifor aBe OCHOBHBIe (ODMBI WMMYHHTETa- BHZOBON (BPOXKZEHHBIN) M mpuobpereHHbI. [IproGpeTeHHbIH
UMMYHHUTET MOXET ObITh €CTeCTBEHHbBIM (pe3y/ibTaT BCTpeur C BO30yauTesneM) W UCKYCCTBEHHBIH (MMMYyHM3als),
AKTUBHBIA (BbIpaOaThbIBAaeMbI) W TIACCHUBHBIA (TIO/y4aeMbid), CTepuIbHbIM (0e3 Hamuuus BO30ygUTeNs) W
HeCTepU/IbHBIN (CYILIeCTBYIOLIMN B IPUCYTCTBUU BO30yJUTeNsI B OPraHU3Me), TYMOPAJIbHBIN U KI€TOUHBIN, CUCTEMHBIH
U MECTHBIM, 10 HarpaB/IeHHOCTH- aHTUOAKTepUabHbIM, aHTUBUPYCHBIM, aHTUTOKCHUYECKWUH, MPOTUBOOMYXOJIEBBIMH,
aHTUTPAHCIIaHTal|UOHHBIH.

B ocHOBe BUJOBOro MMMYHHWTeTa JIeXKaT pa3/IM4YHble MeXaHW3Mbl eCTeCTBEHHOW HecrelpryecKod pe3nCTeHTHOCTH.
Cpefy HUX- KOXHBIE TMOKPOBBI M CJIM3UCTBIe OOOJIOUKYM, HOpMajbHas MHKpOGJiopa OpraHusma, (arouuros,
BOCTIA/IEHUe, JIMXOpPaJKa, CHCTeMa KOMIUIEMEHTa, OapbepHble MeXaHHM3Mbl JHUM(OY3/I0B, MPOTHBOMUKPOOHLIE
BeIL|eCTBa, BbIJIeJIUTe/IbHbIE CUCTEMbI OpPraHU3Ma, IJIaBHasi CHCTeMa TMCTOCOBMECTHMOCTH.

Koxa u ciusucTble- mepBas JIMHMA 3allUThl NPOTHB Bo30OyauTeneil. Kpome ¢yHKIMHM MexaHMUYeCKOro
(aHaromuueckoro) 6Gapbepa Koxka o00safaeT OakTepuLMAHOM aKTHUBHOCTbIO. Ciu3b, AM30L{UM, JKENYJOUHbIA COK,
crie3Hast KUAKOCTb, C/IFOHA, J1esITe/IbHOCTb MepLiaTe/IbHOr0 SIUTe/Ms CIOCOOCTBYeT 3alljuTe CIM3UCTBIX 000/I0UeK.
HopmanbHasi Mukpodsiopa opraHu3Ma TMpernsTCTBYeT KOJIOHHM3ALWH OpraHu3Ma IIOCTOPOHHeH MHUKpPOGIIopoit
(KOoHKypeHIUsi 3a cyOcTpathl, pa3nuuHble (OpPMbI AHTarOHHW3Ma, B T.U. BbIleJIeHHe AHTUOMOTHYECKWX BeLIecTs,
vu3MeHenve pH u ap.).

®daronyTo3 1 CUcTeMa KOMIUIEMeHTa- BTOpasi JIMHUS 3all{UThl OpraHu3Ma MPOTHUB MUKPOOPraHW3MOB, TIPEO0JIEBILINX
TIOBEPXHOCTHBIe Oapbepbl. KieTouHble (akToOpbl CHCTEMBI BH/IOBOM pe3MCTEHTHOCTH- (haroLUThl, TMOTJIOMIAOIINe U
paspyluaroljye IaToreHHble MUKDPOOPraHM3Mbl W JpDYrOil TeHeTHUeCKU Uy)KepoZHbIi Marepuain. IlpefcraBrieHbl
o mMopQosiIepHBIMU JIEMKOLIMTAMU WM TPaHY/I0LUTaMU- HeHTpoduiamMu, 303uHoGuIaMu 1 6aszoduiamu (KneTkamu
MHEJIOTIO3TUYEeCKOTO psiia), a TakKKe MOHOLMTAaMU M TKaHeBbIMM Makpodaramu (KiaeTKamMu MakpodaraabHo-
MOHOLTUTAPHOM CHUCTEMBI).

3HaueHre (HaroLUTHUPYIOLMX K/IE€TOK [JIs 3alljUThl OpraHM3Ma BriepBble Aokaszan M.J1.MeuHMKOB, pa3paboTaBILMii
(haroLTapHyIO TEOPUIO IMMYHUTETA.

Cragyu daronurosa.

ITporiecc daromumro3a (ToryiomeHus TBepAoha3Horo 00HeKTa) COCTOUT U3 TISATH CTaJUH.

1.AxTHBaLus (ycuieHHe >HepreTuueckoro Metabosmsma). dakTopamy akTHBAllMM M XeMOTaKCHUCA SIBJISIOTCS
OakrepuanbHeie npoaykasl (JITIC, nentuapl), KoMnoHeHTh! KomrieMeHTa (C3 u C5), IUTOKUHBI U aHTHUTea.
2.XeMOTaKCHC.

3.Axre3usl.

4.TlornomeHue.

5.Ucxop ¢arorurosa.

Afresust cBsi3aHa C HalMuveM psifja peLelTopoB Ha moBepxHocTH (aroruroB ( kK Fc- ¢dparmedram aHTuTes,
KOMIIOHEHTaM KOMIUIEMeHTa, (PUOPOHEKTHHY), OOeCreurBarlUX TMPOYHOCTb  PELIENTOP-  OMOCPeA0BAaHHBIX
B3aUMO/eHCTBUH OIICOHMHOB, 00BO/IaKMBAIOLMX MUKPOOPraHU3Mbl U OTPaHUYMBAIOIIMX UX IO/BM)KHOCTb (aHTUTENa,
C3B, GUOPOHEKTHH).




@arouuTel 006/1a7al0T aMeb0noJ0OHEIMU MCeBAONOAUAMU. [Ipy Mor/ioieHnl obpa3yercsi parocoMa C TIOT/IOLIEHHBIM
00BekTOM (OakTepueii), K HeW TIPUCOEJWHSETCS W CAMBAETCS CojAep)Kalljas JUTHUeCKHe (EpPMEHTHI JIM30COMa,
obpazyeTtcs darommzocoma.

Bo3moxxHO TpH Mcxoja daronurosa:

- 3aBepIlIeHHbIN (aroLuTo3;

- He3aBepILeHHbIN (aronuros;

- TIPOLIECCUHT aHTUT'e€HOB.

3aBepIueHHbIN (aroLTo3- IOHOe ITepeBapruBaHNe MUKPOOPTaHU3MOB B KileTKe- (arorure.

HesaBepiiieHHbIH ¢arolTo3- BEDKMBAHUE U JJaKe Pa3MHO)KeHHe MUKPOOPTaHU3MOB B (harouuTe. ITO XapaKTepHO /ISt
(aky/nbTaTUBHBIX W OCOOEHHO - OGJMraTHBIX BHYTPUK/IETOUHBIX TapasUTOB. MexaHW3Mbl TEPCUCTUPOBAHUS B
¢haronuTax cBsi3aHbl ¢ 6710Ka0i (HarocomMo- MM30COMaIBHOTO C/IUSHUS (BUPYC TPUIIIIA, MUKOOAKTEpUH, TOKCOILIa3Mbl),
PE3UCTEHTHOCTHIO K [IeHCTBUIO JIM30COMA/IbHBIX ()epMEHTOB (TOHOKOKKH, CTa(MIOKOKKHM), CTIOCOOHOCTBI0 MHUKpPOOOB
OBICTPO MOKKAATH (ParocoMbI I1OC/Ie MOTJIOLeH s U AJIUTe/bHO NpeObIBaTh B LIUTOIIa3Me (PUKKETCHH).

B miporiecce garorpro3a MpOUCXOIUT “OKUC/IUTE/IBHBIM B3pBIB” € 00pa3oBaHMEM aKTHUBHBIX ()OPM KHUCI0PO/A, UTO
obecrieurBaeT OaKTepPULIMIHBIN S3PdeKT.

K opHoO¥ u3 BaXHeHIIMX (QYHKUMHA Makpodaroe (Hapsifly C XeMOTaKCHUCOM, (aronyTo30M, CeKpeLpeil 61oornuecku
aKTHBHBIX BEILECTB) SBJISIETCS repepaboTKa (TIPOLECCHHT) aHTWUTeHa W TpeJCTaB/ieHHe ero MMMYHOKOMITETEHTHBIM
KJIETKaM C yuacTHeM Oe/IKOB IJIaBHOM CHCTEMBI THCTOCOBMECTUMOCTH Kiiacca 2.

DaronUTOo3- He TOJILKO YHUUTOKEHHe YyKepoZAHOro, HO U TpeJiCTaB/IeHle aHTUIeHa JijIsl 3allyCKa UMMYHHBIX peaKLiui
U CeKpellMM Me[MaTOPOB MMMYHHBIX M BOCHa/IUTe/NbHbIX peakiui. CHcTeMa Makpodaro- IleHTpalbHOe 3BEHO He
TO/JLKO eCTeCTBEHHOM De3UCTeHTHOCTH (BHAOBOrO MMMYHHTETA), HO M WIrpaeT Ba)KHYIO pO/b B NpHOOpeTeHHOM
MMMYHHTeTe, Kooepaluy K/JIeTOK B IMMYHHOM OTBeTe.

BocnaneHve Kak 3amjuTHas peakLys OpraHM3Ma Ha pas/iMyHble TTOBPeXJEeHWs TKaHed BO3HUK/IO Ha 0osiee BBICOKOW
CTyMeHW SBOJIOLMH, 4eM (arouyuTo3 W XapaKTepHO [Jisi BbICOKOOPTaHW30BaHHBIX OPraHW3MOB, OO0Ia/ArOLIUX
KPOBEHOCHOW Y HEPBHOM CHCTEMaMHU.

WHdeKkMOHHOe BOCManeHre COTIPOBOXKJAETCS pa3/IMUHBIMU COCY/JUCTBIMH M K/IETOUHBIMM (BK/IOUast (arornuro3s)
peakLUsIMM, a TakKe 3allyCKOM LIeJIor0 psiia MeAMaTOpOB BOCHA/IMTE/NbHBIX peakluil (FMCTaMUHa, CepOTOHHMHA,
KUHMHOB, Oe/IKOB 0CTpOH a3kl BocIianens, 1eMKOTPUeHOB 1 IIPOCTaraHjHOB, LIUTOKUHOB, CHCTEMbI KOMIIJIEMEHTa).
MHoruve 6akTepuasibHbBIe MPOAYKTHI aKTUBUPYIOT KJIETKHM MaKpodaranbHO- MOHOLUTApHOM CHUCTEMBI M JIMM(OLUTE,
OTBeyarolye Ha HUX BblZlesieHneM OHO/IOriuecKy aKTHBHBIX TIPOAYKTOB- [IUTOKMHOB, B YaCTHOCTH MHTEpJIeMKUHOB. VX
MOYKHO XapaKTepH30BaTh KaK MeZAHaTOphl KJIeTOYHBIX UMMYHHBIX peakluil. B BocnasmTenbsHbIX pPeakiusx OCHOBHYIO
ponb umeer wuHTepnedkuH-1 (MJI-1), CTUMYy/IUPYIOIUN JUXOPaJKy, IOBBIIIAIOMIMN TPOHHULIAEMOCTh COCYZAOB U
aZire3VBHbIE CBOMCTBA SHJOTe/Hs, aKTUBUPYIOIIWI (haroLyThI.

Jluxopazska. IloBelllleHWe TeMmepaTypbl Tefa- 3allfUTHas peakUus OpraHusMa, yXyJllaroliasg YCAOBUSA [/
pasMHOKeHUss MHOI'MX MHWKDOOPraHM3MOB, aKTUBHUPYeT Makpodard, yCKOpsieT KPOBOTOK M YyCHIMBaeT OOMeHHble
TIPOLIeCChI B OpraHu3Me.

Bapbepuble ¢dyHkuun aumdoysnoB. [lo Beipaxenuto I1.0.3xpomosckoro (1969) numdoysnbl- cBoeobpa3HbIi
Ouonornueckuii GuIbTp [y Bo30yAuTe/Nel, IePEHOCUMBIX ¢ TUMGOH. 37eCh TIPOHUKILNE Uepe3 KOXKY WM CJIM3UCThIe
Y 3aHeCeHHble TOKOM J/MM(Bl MUKDPOOPTaHW3Mbl 33/lePXKUBAOTCS M IOJBEpraroTcsl [eMCTBHIO MakpodaroB u
aKTHBUPOBAHHBIX JTUMQOLTOB.

CucreMa KOMIUIEMEHTa- KOMILJIEKC OJTKOB U T/IMKOTMPOTENUOB CHIBOPOTKH KPOBH U€/IOBEKA U TTO3BOHOYHBIX XKUBOTHBIX
(ux ©Gonee 20). OTAenbHble KOMIIOHEHTBI OMOCPEAYIOT TIPOLIECCHI BOCIAJI€HHs, OINCOHM3ALMI0 UY>KEPOAHBIX
(hparMeHTOB A1 IOC/IeAyIOLero (aroljuTo3a, y4acTBYIOT Hapsily C Makpodaramy B HeIloCcpe/iICTBEHHOM YHHUUTOKeHUN
MHKPOOPTaHU3MOB U [JPYTUX UY)KEPOAHBIX KJeTOK (/u3uc bGakrepuii ¥ BUpPYcoB). B ycmoBusix dusnonoruueckoit
HOPMbI KOMITOHEHTbI CHCTeMbl KOMILIEMeHTa HaxXOAsATCs B HeaKTHBHON ¢opme. VI3BeCTHbl TpU IyTH aKTUBALUU
CUCTeMbl KOMITZIEMeHTa- K/1aCCUYeCKUH, a/lbTePHAaTHBHbIN U C UCITo/b30BaHWeM C1- mIyHTa.

Kiaccrueckuii TiyTh- KacKa/| TIPOTeasHBIX peakuii ¢ komrioHeHTa C1q mo C9, peanu3yetcs MpyU HAIAUUA aHTUTEN K
COOTBETCTBYHOLeMy aHTuUreHy. C KOMIUIEKCOM “aHTUreH- aHTWUTesna” B3auMOAeWCcTByeT KoMmmnoHeHT Clq, 3atem C4,
cnepoM- C2. Obpasyetcst Komiieke “anturen- anturesa-C1C4C2”, ¢ uum coeaunsiercsi C3 (LeHTpanbHbIA KOMIIOHEHT
CHCTEMBI) U 3aIyCKAeTCs LieMb aKTUBALMH C 3(pdHeKTOPHbIMY (HYHKLMSAMU (OTICOHM3ALIUS U JTU3UC GaKTepuii, akTUBALUsS
cucTeMbl MakpodaroB, BOCIaneHuye).

AnbTepHaTHBHBIN IMyTh peann3yeTcss NPU MEepBUYHOM KOHTakTe C Bo30yjuresneM (Korza emje HeT aHTturen). OH
unayuupyercs JIIIC u apyruMu MUKpoOHbIMU aHTureHamu. C1, C4, C2 He ydYacCTBYIOT, a/JbTePHAaTHBHBIA U
KJIaCCU4YeCKU TyTH CMBIKAlOTCsI Ha ypoBHe C3.

Cucrema uHTep(hepOHOB.

VHTepdepoHsl- CHHTe3WpyeMble pa3NUUHBIMM ~ K/IeTKaM{d OpraHM3Ma IJIMKONPOTeWJbl IIMPOKOTO  CITeKTpa
OUOMOrMYeCKON aKTMBHOCTH (TIpeXK/e BCEro aHTHUBUPYCHOM), OBICTPBHIA OTBET OpraHM3Ma Ha TOJyueHHe K/IeTKaMU
HecrenM(rueckoro CUrHana 4y>kepogHoctd. CylecTByeT Lienasi cMcTeMa HWHTep(EepOHOB, KOTOpbIe pa3je/ieHbl Ha
anbda, 6eTa ¥ raMma MOATHUIILI C BEIPDA)KEHHOH I'eTepOreHHOCTbI0 CBOMCTB. [IpOTUBOBUPYCHOE fleliCTBHe NPOSIB/SAETCS B
CNOCOOHOCTH TOJAB/ATh BHYTpHK/IeTouHoe pasmHoxeHue [JHK- m PHK- BupycoB (ripexie Bcero B pe3yJbTare
O/JIOKMPOBKM CHHTe3a BUPYCHBIX MaKpoMoseKy:s). VIHAyKIMI0 cHHTe3a UHTep(ePOHOB BBI3BIBAIOT BUPYCHI, OakTepHy,
PUKKeTCHH, ITpocTeHIe, CHHTeTUYeCKHe COeliHeHus!.

KuinepHele Ki1eTKy.




B obecrieueHny BUJOBOTO MMMYHHUTETA CYIIECTBEHHYIO POJIb MPUHAAIEXUT T- 1uroToKcHueckum sumbormram (T-
KWJIJIepaM), a Tak)Ke TIaBHON CUCTeMe THCTOCOBMeCTUMOCTH (TI0/ipoOHee- B C/IeAYIOLIUX TeMax).

T-Kunnepsl N0 NpeACTaB/IeHUI0 aHTUT'€HOB I/1IaBHOW CHCTeMbI IMCTOCOBMECTHMMOCTH Kjacca 1 pacrosHaroT JioOble
Yy>KepOo/Hble aHTUTeHbI (BK/IIOUasi MyTaHTHbIe, HalIpUMep- paKoBble K/1eTKH), aTaKyHT U YHUUTOXKAI0T UX.

Knerku NK (natural killer- HarypasbHble Kuinepbl) MMEIOT BaKHOe 3HaueHHWe B TIOJJI€P)KaHUU TeHeTUYeCKOro
romMeocrasa ¥ MpPOTHBOOIYXOJIeBOM 3alllyTe, X (QYHKLMM pacrio3HaBaHUs He 3aBUCST OT IIpeJCTaBleHUs aHTUI'€HOB
MHC (major histocompatibility complex) knacca 1.

CucreMsbl HecrieL)UueCcKol pe3UCTEHTHOCTU U BHOBOTO IMMYHHTETA CIIOCOOCTBYIOT MO//IeP>KaHHI0 CTPYKTYDHOH U
(YHKLMOHAJILHOM — LIeJIOCTHOCTA OpraHW3Ma W SIBJSIIOTCA  OCHOBOM i ()OPMHUPOBAHHUSI  NPUOOPeTEHHOro
(cneumduueckoro) nmmyHurera. CTBIKYSICh Ha 3TOM, O0o/iee BLICOKOM YPOBHe, CUCTEMbI BH/IOBOTO M TIPHOOPeTeHHOTr0
MMMyHUTeTa 00pasyloT eMHy0 U Haubosiee 3p(HeKTUBHYIO CUCTEMY CaMO3alljUThl OPraHu3Ma OT BCEro Uy)KepOJHOro.
HNmmyHHasA cucrema

VIMMyHHasi cucTeMa- COBOKYITHOCTb OpraHOB, TKaHed M K/IeTOK, 00eCreyrBaroIMX K/I€TOUHO- TeHeTUJyecKoe
TIOCTOSTHCTBO OpraHW3ma. I[IpUHLIMITBI QHTUTEeHHOW (TeHeTHUYecKod) UYMCTOThI OCHOBBIBAIOTCS HA pacTio3HaBaHUU
“CcBOETO- Uy)XOro” W B 3HAUMUTEbHOH CTereHW OOyC/IOBI€HBI CUCTEMOW TeHOB W TJIMKONPOTEHZOB (TPOAYKTOB HMX
9KCTPeCCHH)- TJIaBHBIM KOMIUTEKCOM TuctocoBMectuMmoctu (MHC), y yesoBeka uacTo Ha3biBaemou cucremoir HLA
(human leucocyte antigens). Ha selkonuTax 4YesoBeKa YeTKO 3KCrIpeccupoBaHel Oenku MHC, ¢ momouipo
WCCIleloBaHNS JIeMKOLUTOB TUITUPYOT aHTUreHsl MHC.

OpraHbl UIMMYHHOH CUCTEMBL.

Beifiens110T LieHTpasibHble (KOCTHBIM MO3T- KDOBETBOPHbIN OpraH, BUIOUKOBasl »Keje3a WM TUMYC, TUM(OHJHas TKaHb
KUIIIeYHWKA) U nepudepuueckue (cene3eHkKa, TUMQaTHUeCKe Y3/ibl, CKOIJIeHUs TUM(OUIHON TKaHU B COOCTBEHHOM
CJ10€e CITU3UCTHIX 000/10UeK KUILIEYHOTO THIA) OpPraHbl UMMYHHTeTa.

Knerku- npeiecTBeHHUKYA UMMYHOKOMITETEHTHBIX K/IETOK IPOJYLMPYIOTCS KOCTHBIM M03roM. HekoTopele MOTOMKHU
CTBOJIOBBIX K/IeTOK CTaHOBATCS JMMpouuTaMu. JInMboLuTeI ofpaszgernstoT Ha gBa knacca- T u B. [IpeaiectBeHHUKH
T- MUMGOLMTOB MUTPUPYIOT B THUMYC, T[ie CO3DEBAlOT B KJETKH, CIIOCOOHBIE Y4acTBOBaTh B UIMMYHHOM OTBeTe. Y
YesioBeKa B- mMMGOLUTEI CO3peBaloT B KOCTHOM MoO3re. Y IITHL] He3penble B- KneTKM MUTPUPYIOT B CyMKY (Oypcy)
dabpuryca, rje JOCTUTalOT 3pesocTy. 3pensle B- u T- numdorute! 3acenstoT nepudepuueckre muMboysibl. Takum
o0pa3oM, LieHTpajJbHble  OpraHbl MMMYHHOM  CHCTeMbl  OCYIIeCTBISIOT  oOpa3oBaHMe U CO3peBaHHe
MMMYHOKOMITETEHTHBIX KJ/IETOK, Iepudepuueckie opraHbl oOecreunBarOT aJileKBaTHBIA HMMYHHBIA OTBET Ha
AHTUTEHHYIO CTUMYJIALUIO- “00paboTKy” aHTUreHa, ero pacrio3HaBaHUe U KJIOHABHYIO Mposudeparyo MMMpOoIUTOB-
aHTHUTeH- 3aBUCUMYI0 JuU(depeHUPOBKY.

Tema Ne 11. AHTHTeHBI, 0OCHOBHBIE CBOHICTBA. AHTHT'€HbI THCTOCOBMECTUMOCTH. IIporecCHHr aHTHT€HOB.
AHTWTeHBI- BeILeCTBA pAa3/JMYHOTO TIPOMCXOX/EHUS, HeCylre IIPU3HAaKKH TIeHeTHYeCKOM Uy)KepoAHOCTH U
BBI3BIBAIOIME pa3BUTHE WMMYHHBIX DeaklMi (FyMOpDAabHBIX, K/I€TOYHBIX, MMMYHOJIOTHYECKON TOJIepaHTHOCTH,
MMMYHOJIOTUYeCKOM TTaMsITH U Ip.).

CBOIiCTBa aHTHUI'€HOB, Hapsily C 4Yy)KepOAHOCTbIO, OmpejieseT UX HMMMYHOIeHHOCTb- CIIOCOOHOCTH BbI3bIBATh
WMMYHHBIN OTBET U aHTUT€HHOCTh- CII0COOHOCTD (aHTUreHa) U30MpaTesbHO B3aUMO/IEMCTBOBATh CO CreLU(UIeCcKUMU
aHTUTe/laMH WY aHTUI'eH- Pacio3HAOLUMH pellenTopamMy JIMMQOLIUTOB.

AHTUreHaMH MOTYT ObITb Oe/KH, MOMMCAXapWZbl U HYK/IEHMHOBBIE KUCIOTHI B KOMOHMHALMM MeXAy CODOOH wiu
JUMUJaMA. AHTUT€HaMW SIBJISIOTCS JIFOOble CTPYKTYDBI, HECYILIWe TIPU3HAKA TeHEeTHMYeCKOH UY)KepOZHOCTH W
pacrio3HaBaeMble B 3TOM KauyeCTBe MMMYHHOUN cuctemoid. Haubosblileli MMMYHOTeHHOCTBIO 00/1afjatoT GesikKoBbIe
aHTUTEeHBI, B TOM 4nciie bakTepranbHble 9K30TOKCHUHBI, BUPYCHas HelpaMUHHA3a.

MHoroob6pasue NoHATHA “aHTUreH”.

AHTHreHb! pasfiesieHbl Ha NO/Hble (MMMYHOTeHHbIe), BCer/ia MPOosIBIIsOIIYe HMMYHOTeHHbIe M aHTHUIeHHble CBOMCTBA, U
HerosIHbIe (TarTeHbl), He CIoCOOHbIe CaMOCTOSITeNEHO BhI3bIBaTh UIMMYHHBIHM OTBET.

FanTenbl 00/1a7@lI0T AHTUTE€HHOCTBIO, UTO OOYC/IOB/MBAaeT WX CHELU(PUUHOCT, CIIOCOOGHOCT U306UpaTebHO
B3aMMOZeHCTBOBAThL C aHTUTE/IAM{ WM PerierTopamMy JIMM(OLUTOB, ONpefessThCsl KUMMYHO/IOTMUeCKUMH PeakLUsMH.
lanTeHbl MOTYT CTaTh UMMYHOTEHHBIMU TPU CBS3bIBAHUKM C UMMYHOT€HHBIM HOCHTeSeM (Hampumep, OenkoM), T.e.
CTaHOBSITCS TIOJTHBIMHU.

3a cnelu(UUHOCTh aHTUreHa OTBEYAET ralTeHHast YacTh, 32 UMMYHOT€HHOCTb- HOCUTE/Db (Jarie 6esok).
VIMMyHOT€HHOCTb 3aBHUCHUT OT psfia NPUYMH (MOJIEKY/ISIDHOTO Beca, IOJBMKHOCTM MOJIEKYJl aHTUreHa, (OpMbl,
CTPYKTYPBI, CIIOCOOHOCTH K M3MeHeHMI0). CyljeCcTBeHHOe 3HaueHHe MUMeeT CTelleHb TeTepPOreHHOCTH aHTWUIeHa, T.e.
Yy’>KepOJHOCTb [IJIs1 JAHHOTO BHZla (MaKpoopraHrsMa), CTelleH! 3BOJIFOLIMOHHOMN IMBepreHIUy MoJIeKyJl, YHUKaJIbHOCTH
U HeOOBIUHOCTH CTPYKTYPhL Uy)KepOZHOCTb OIpeZiesisieTCs] TaKyKe MOJIEKYJISIPHOM Maccol, pa3mMepamMd U CTPOeHHeM
OuonosMMepa, ero MakpoMOJIEKY/ISIPHOCTBIO M KECTKOCTBIO CTPYKTYpPbL. BesKu U Apyrue BBICOKOMOJIEKYJISPHBIE
BeljecTBa ¢ Oojiee BBICOKMM MOJIEKYJISIDHBIM BeCOM Hanbojiee IMMYHOTeHHBI. BoOJbIIoe 3HaueHHe UMeeT XKeCTKOCTh
CTPYKTYPBI, UTO CBfI3aHO C Ha/JIMUMEM apOMaTHUeCcKWX KoJiel] B COCTaBeé aMMHOKUC/IOTHBIX TI0C/Ie[j0BaTeTbHOCTeM.
[MocnepoBaTeIbHOCTE AMUHOKHUC/IOT B TIOJTMIENTH/IHBIX LIeMI0YKaX- TeHeTHUeCKH e TepMUHUPOBAaHHBIN TPU3HAK.
AHTUreHHOCTh Oe/IKOB SIB/ISETCS NPOSIB/IEHHEM UX UyKEPOJHOCTH, a ee CIelU(pUUHOCTb 3aBUCUT OT aMUHOKMCIOTHOM
TOC/IeIOBAaTE/ILHOCT 0eNKOB, BTOPUYHOM, TPETUYHOW M UETBEPTHUUHOM (T.e. OT oOuieli KoHgopmaruu 0OenkoBoi
MOJIEKY/Ibl) CTPYKTYPbI, OT MOBEPXHOCTHO Pacro/IOXKeHHbIX [leTePMHUHAHTHBIX TPYMI U KOHLIEBBIX aMUHOKHC/IOTHBIX
ocTaTtkoB. KostonjHOe COCTOsIHHE U PACTBOPUMOCTL- 00si3aTe/IbHble CBOMCTBA aHTHUTEHOB.

Crieiu)UUHOCTE AHTHTEHOB 3aBUCUT OT OCOOBIX YUacTKOB MOJEKY/n OelKOB W MO/MCaXapHOB, Ha3bIBaeMbIX




SMUTOINAMH. JIUTOINBI WK aHTUTeHHbIe JeTepMUHAHTHI- (PparMeHThl MOJIeKy/l aHTHI'eHa, BBI3bIBAIOIIME WMMYHHBINA
OTBET U OTpeJeIsIole ero CrnelupUUHOCTb. AHTUTeHHbBIe /IeTeDMHUHAHThI U30MpaTe/ibHO PearupyroT C aHTUTelaMU
W/IA aHTUTeH- Paclo3HaKIIMMU peLielITOpaMU K/IeTKHU.

CTpyKTypa MHOTMX aHTUI'€HHbIX JeTepMHHAHT HW3BecTHa. Y 0esKoB 3T0 00bIUHO (hparMeHThI U3 8- 20 BBICTYIAIOLINX
Ha TOBEPXHOCTHM aMHMHOKHC/IOTHBIX OCTATKOB, y IIOMCAXapyfioB- BbICTymatomue O- GOKOBBIE [je30KCHCAxXaprHbIe
ternu B cocraBe JITIC, y BHpyca rpHIlia- reMarryilOTHHWAH, Y BUPyca MMMYyHOZeduIMTa yesoBeKa- MeMOpaHHBIH
[JIAKOMeNTUZ,.

ONUTOMBI KaueCTBEHHO MOTYT OT/IMYaThCs, K KaXKIOMY MOTYT 00Opa3oBBIBATBCA “CBOM” aHTWTeNa. AHTHUTEHBI,
cofiep)Kalljie OZHY AHTUIeHHYIO [|[eTepMHMHAaHTY, Has3blBalOT MOHOBAJIEHTHBIMU, Dsifi SMMTONOB- I0MBaeHTHBIMU.
[MTonmMepHBIe aHTUTEHBI COZiep>KaT B OOJIBIIOM KOTMYeCTBe MleHTHUHbIe AnuUTorb ((aaresunsl, JITIC).

OCHOBHbI€e TUNbI AHTUTeHHOW CLIeUPUYHOCTY (3aBUCST OT CeluUYHOCTH SIUTOIIOB).

1.BupoBasi- xapakTepHa [jjisl Bcex ocobeli ofHOro Buza (0bIije SMUTOIb).

2.I'pynrioBasi- BHyTpY BHZla (M30aHTUTeHbl, KOTOpble XapaKTepHb! /s OT/e/bHbIX Ipymi). IIprMep- rpymnmbsl KpoBU
(ABO u zp.).

3.T'eTepocrieniiUIHOCTb- Ha/lMuMe OOLIMX aHTUTeHHBIX [eTePMUHAHT Yy OPraHHU3MOB Pa3/IMUHBIX TaKCOHOMHUECKHX
rpymi. VIMeroTcsi epeKpeCcTHO- peardupyroLye aHTUTeHbl Y 0aKTepuii ¥ TKaHel MaKpOOpraHu3Ma.

a. Antured ©opcMaHa- TUMMYHBIA TIEPEKPECTHO- PEarupyoLIWi aHTHUreH, BBISIB/IEH B IPUTPOLUTAX KOLIEK, CO0aK,
OBell, T0YKe MOPCKOU CBUHKHU.

6.Rh- cucrema sputponuToB. ¥ uesnoBeka Rh- aHTHreHb! arrIOTUHUPYIOT aHTUTE/A K 9pUTpoLdTaM obe3bsiH Macacus
rhesus, T.e. SIB/ASIOTCS NlepeKpeCTHBIMU.

B. VI3BecTHEI 0011l1e aHTUr'eHHbIe jeTepMUHAHTbI 5PUTPOLIUTOB UesloBeKa U 1alouKU UyMbl, BUPYCOB OCIIbI M IPHIIIIA.

r. Elrle npumep- 6esiok A CTPENTOKOKKA M TKaHW MUOKap/ia (K/1araHHbIN armapar).

[MTopo6Hasi aHTUreHHast MUMUKDPUYST 0OMaHBIBaeT UMMYHHYO CHCTEMY, 3allJULIaeT OT ee BO3/eiCTBHSI MUKPOOPTaHU3MBEIL.
Hanuue riepeKpecTHBIX aHTUTEHOB CIIOCOOHO OJIOKMPOBATh CHCTEMEI, PaclO3HAIOIIHe UyKepOJHbIe CTPYKTYPBL
4.TTatonornueckad. Ilpy pasnMuHBIX MATOIOTMYECKUX W3MEHEHWSX TKaHel MPOUCXOAAT M3MEHEeHUS XUMHUeCKUX
COe/IMHEeHUH, UTO MOXKET U3MEeHSATh HOPMaJIbHYI0 aHTUTEeHHYIO CrielipUUHOCTh. [10sBsIIOTCS “0KoToBBIe”, “/TydyeBbIe”,
“paKoBble” aHTWUIeHbl C W3MeHEeHHOM BH/OBOH crenuduuHocThio. CylecTByeT IOHSATHE ayTOAHTUIEHOB - BEIL|ECTB
opraHusMa, K KOTOPbIM MOTLYT BO3HMKAaTb MMMYHHble peaklyu ( Tak HasblBaeMble ayTOMMMYHHbIe peaKLUn),
HarpaBJ/ieHHble TIPOTHB OIpeZle/ieHHbIX TKaHel opraHusma. Yailje BCero 3ToO OTHOCUTCS K OpraHaM M TKaHsIM, B HOpMe
He TIO/IBepraroliUXCcsi BO3JeHCTBUI0 WMMYHHOW CHCTEMBI B CBSI3M C HaauyveM OapbepoB (MO3r, XpYCTallvK,
TapaiuTOBHUHbIE JKese3bl U Jp.).

5.CragnocrieriuuaHOCTb. VIMEIOTCS aHTWTeHBl, XapaKTepHble A OIpefie/eHHbIX CTaJuil pa3BUTHS, CBS3aHHBIE C
MopctoreHe3oM. Asbgha- GeTonpoTeUH XapakTepeH [Jisi SMOPHUOHALHOTO Pa3BUTHS, CHHTE3 BO B3POC/OM COCTOSIHUU
PE3KO YBEeTMUMBAETCsI TIPY PAKOBBIX 3a60/I€BaHUSX TIEUEHH.

AnTturenHas cnenuUYHOCTL ¥ aHTUTEHHOE CTpOeHre OaKTepuil.

[l XxapakTepuCTUKM MMKpPOOPraHU3MOB_BbIIE/SIOT DOLOBYIO, BUJIOBYIO, TDYNIOBYI0O M TUMOBYIO CHENM(UYHOCTb
a"TureHoB. Haubosiee TouHast AuddepeHIpalys OCYILECTBISETCS C WCIIOJIb30BAHIMEM MOHOK/IOHAJBHBIX AHTHUTEN
(MKA), pacrio3Haromux To/IbKO OJHY aHTUT'€HHYIO /JeTeDMUHAaHTY.

Ob6nazasi CJIOKHBIM XUMHUECKAM CTPOeHHeM, OakTepranbHasi K/IeTKa IpeCTaB/seT Lieblii KOMIUIEKC aHTHUTeHOB.
AHTUreHHBIMH CBOWCTBaMH OO/afIaf0T JKTYTHKW, KarlCysa, K/IeTOUHash CTeHKa, LMTOIia3MaThuecKash MeMmOpaHa,
pUOOCOMBI ¥ IDyTHe KOMITIOHEHTHI LIUTOIIa3Mbl, TOKCHHBI, )epPMEHTHI.

OCHOBHBIMH BU/IaMU GaKTepHaNbHBIX aHTUTEHOB SIBJISIFOTCS:

- comarnueckue Wi O- aHTUreHb! (Y TpaMOTpHULiaTe/IbHBIX OaKTepuii creliiUIHOCTD Ompe/iesisieTcsl ie30KCrcaxapaMu
nosiucaxapuzioB JIIIC);

- XXTyTUKOBbIe WK H- aHTureHs! (6eskoBbie);

- IOBEPXHOCTHBIE W KarCy/bHble K- aHTUreHsbl.

BriZienAoT MPOTeKTHBHBIE aHTUreHbI, 00eCTIeUHBaIOLIMe 3alIUTY (TPOTEKLIHIO) MPOTHB COOTBETCTBYIOIINX WH(EKIUH,
YTO MCII0JIb3YeTCs AJIS1 CO3/aHuUS BaKLUH.

CymnepaHTureHbl (HEKOTOpble 3K30TOKCHMHBI, HamnpuMep- CTa(WIOKOKKOBBIM) BBI3BIBAIOT YpPEe3MEPHO CHIIbHYIO
UMMYHHYIO DEeakKLI|I0, YacTO TPHBOJAT K MOOOYHBIM peakiysiM, PasBUTHIO UMMYHO[e(UIIMTa WM ayTOMMMYHHBIX
peaxiuii.

AHTUreHbl TUCTOCOBMECTUMOCTH.

ITpu mepecajxax opraHoOB BO3HHKAeT Ipo6sieMa COBMECTHMOCTH TKaHel, CBsi3aHHasi CO CTeTeHbI0 MX FeHeTHUecKoro
POJCTBa, PEAKLUSMH OTTOP)KEHHSI UY)KEPOZHBIX aloreHHbIX W KCEeHOTeHHBIX TPaHCIJIAHTaTOB, T.e. NpobeMaMH
TPaHCIUIAHTALIMOHHOTO MMMyHUTeTa. CylllecTByeT psifi TKAHEeBbIX aHTUreHOB. TpaHCIUIaHTAL[MOHHbIe AHTUTEHBbI BO
MHOTOM ONpeJe/sIOT  WHAWBHAYAJIbHYI0 aHTUTeHHYH0 CreluUyHOCT opraHu3ma. CONOKYITHOCTb TeHOB,
onpejiefIOIMX  CHHTEe3  TPAHCIUIAHTAL[MOHHBIX  AHTUTEHOB,  TOJyYWIa Ha3BaHWe  T[JaBHOM __ CUCTeMbI
TMCTOCOBMECTHMOCTH. Y JIfo/leli OHa yacTo HasbiBaeTcsi cucteMord HLA (Human leucocyte antigens), B CBSI31 C UeTKUM
TIpe/ICTaBUTE/ILCTBOM Ha JIeMKOLMTaxX TpPaHCIUIAaHTALMOHHBIX aHTUreHOB. ['eHbI 3TOM CHCTeMbl pacloJioXKeHbl Ha
KOpOTKOM Iliieye xpomocomsl C6. Cucrema HLA- 5710 cuctema cubHbIX aHTUreHOB. CriekTp Monekys MHC yHukaneH
[JIs1 OpraHv3Ma, YTO OIpefe/seT ero OWOJOrMuYecKyl WHAWBHAYAJbHOCTb M T03BOJISIET pas3adyaTh “uyxoe-
HeCOBMeCTUMOoe”.

CeMb reHeTHUYeCKHX JIOKYCOB CUCTeMBI pa3/ie/leHbl Ha TPU KJlacca.




I'eHBI epBOro Kaacca KOHTPOIU3YIOT CUHTe3 aHTUIeHOB Kiiacca 1, onpefiesisitoT TKaHeBble aHTUreHbl U KOHTPO/IUPYIOT
TMCTOCOBMECTHMOCTb. AHTHreHbl Kjacca 1 ompefensiioT WHAVBUZAYaTbHYIO aHTUTE€HHYIO CHeldpUYHOCTb, OHHU
TNpe/ICTaB/IsIIOT JIF0Oble Uy)kepoHble aHTHUTeHbl T- IUTOTOKCUUYeCcKUM JIMMboLTaM. AHTUreHb! Kjlacca 1 npeficTaBieHsl
Ha IOBEPXHOCTH BCeX siipocojiepyKalux kieTok. Mosekynsl MHC knacca 1 B3aumofielcTBYIOT ¢ Mosekynoit CDS,
9KCMpeccUpyeMoi Ha MeMOpaHe Npe/IIieCTBEHHUKOB IUTOTOKCHUecKux uMmpouuToB (CD- claster difference).

Il'enst MHC ky1acca 2 KOHTPOMPYIOT aHTUreHb! Kjiacca 2. OHU KOHTPO/IMPYIOT OTBET K TUMYC3aBUCUMBIM aHTUI€HaM.
AHTHreHBl Kjacca 2 3KCIpPecCUpOBaHBI TPEMMYLIeCTBEHHO Ha MeMOpaHe HUMMYHOKOMIIETEHTHBIX K/IETOK (TIpeXxze
Bcero mMakpodaroB u B- smmdonuToB, 4acTMyHO- aKTUBHpOBaHHBIX T- ymuMdouuToB). K 3T0i ke rpyrmme reHoB
(Tounee- obmactu HLA- D) OTHOCATCS Tak>Ke TeHbI It - CH/Ibl IMMYHHOTO OTBETa U TeHbI IS - Cyrnpeccurt IMMYHHOTO
orBeta. AHtureHsi MHC knacca 2 obecrieunBaroT B3aUMO/eMCTBHe MeXXAy Makpodaramu U B- mumdonuramy,
y4yacTBYIOT BO BCeX CTajusX WMMYHHOIO OTBeTa- IIpe/CTaB/eHUM aHTUreHa Makpodaramu T- numdoruram,
B3aUMojieiicTBUM (Koomepauyu) MakpodaroB, T- u B- numdouuros, auddepeHLIMPOBKE HUMMYHOKOMIIETEHTHBIX
K/IeTOK. AHTWTeHbI Kjlacca 2 NPUHUMAIOT yuyacThe B ()OPMHPOBAHHM IPOTHBOMHMKPOOHOrO, MPOTHBOOIYXOJIEBOTO,
TPaHCIJIaHTALMOHHOT'O U JPYTUX BUJOB UIMMYHUTETA.

CTpyKTyphbl, C MOMOIL[bI0 KOTOpbix O6enku MHC kaccoB 1 u 2 CBSI3bIBAIOT aHTUreHbI (TaK Ha3bIBA€MblE AKTHUBHbIE
L[EHTPBI) 110 YPOBHIO CIel(HUUHOCTH YCTYTAIOT TOJIBKO aKTUBHBIM L|eHTPaM aHTHTeJI.

I'enst MHC k71acca 3 KOAUPYIOT OT/ie/IbHble KOMIIOHEHTBI CUCTeMb]l KOMIT/IEeMeHTa.

[TpoulecCHHT aHTUTEHOB- 3TO WX cyabba B opraHu3me. OfHOM W3 BaKHeHIIMX (GYHKLMA MakpodaroB SBsSETCs
nepepaboTKa aHTUreHa B UMMYHOTeHHY0 (popMy (3TO COOCTBEHHO U eCTb TIIPOLIECCHHT aHTUreHA) U Npe/iCTaB/IeHue ero
MMMYHOKOMIIETEHTHBIM K/leTKaM. B rpolieccuHre, Hapsily ¢ Makpodaramy, yyacTBYIOT B- nmumounTsl, AeHApUTHbIE
ki1etkd, T- ymmdonuTsl. Ilos NporjecCHHroM IMOHMMAKOT TaKyl IepepabOTKy aHTHIeHa, B pe3y/bTaTe KOTOPOM
nentuHble (parMeHTbl aHTWUTeHa (SMUTOMNbI), HEOOXOoAuMbIe [if mepefauu (TpeJCTaB/ieHUs1), OTOUPAIOTCI U
cBsizpiBatoTCs ¢ Genkamu MHC kiacca 2 (wim knacca 1). B TakoM KOMIJIEKCHOM BH/Ie aHTUreHHas WH(pOpMarius
nepesaercsi nuMmdoruraM. [leHApPUTHBIE K/IeTKH HMEIOT 3HaueHWe B (UKCALMM W JI/IUTESbHOM XpaHeHHUH
(IernmoHUpOBAaHUK) TepepaboTaHHOr0 aHTHUIeHa.

OK30reHHble aHTUT€HBbI [10/]BePratoTCs SHAOLUTO3Y U pacllielVIeHUI0 B aHTUreH- NIpeJCTaB/IsIoIUX (TIpe3eHTUPYIOLIHX)
K/eTKax. PparMeHT aHTUreHa, COJieprKalljiil aHTUTeHHYIO JieTepMHUHaAHTY, B KOMIIJIeKCce C MoJeKyJ/ioi kinacca 2 MHC
TPaHCHOPTUPYeTCs K IJla3MaTHUecKod MeMOpaHe aHTWreH- IIpe[CTaB/SIOIIe K/eTKH, BCTpauBaeTcss B Hee U
nipegcrasisiercss CD4 T- numdoriuram.

OHJOTeHHble AHTWUTEHbI - MPOAYKTbI COOCTBEHHBIX K/IETOK OpraHM3Ma. OJTO MOTYT ObITh BHPYCHbIE Oe/KM WU
aHOMaJlbHbIe Oe/TKH OIMyXOJIeBBIX KJIeTOK. VX aHTWUTeHHble JeTepMHUHAHTHI npeAcTasisitorcess CD8 T- numdouutam B
KOMILIeKce ¢ MoJieKyJ/ioi kiacca 1 MHC.

Tema Ne 12. 'ymopanbHblii MMMYHHTET. IMMyHoOr/100y/1MHBL. Po/Ib aHTHTE/T B MMMYHHOM OTBeTe. Peakius
aHTUIeH- aHTUTeJI0, ee IPUMeHeHHe.

OcHoBHbIMU ()OpMaMy HMMMYHHOIO OTBeTa Ha MONaJaHue aHTUreHa B ODraHW3M SIBJISIIOTCS: OMOCHHTe3 aHTUTer,
oOpa3oBaHHe KJIeTOK KMMYHHOM TIaMsTH, peakljs THUIIepuyBCTBUTENbHOCTH HeMe[JIeHHOTO THIA, peaKL{s
TUINEepUYyBCTBUTEILHOCTY 3aMe/ljIeHHOT0 THIA, UMMYHOJIOTMYecKasi TO/IepaHTHOCTb, WJUOTUI- aHTUHUOTUIINUeCcKHe
OTHOIIIEHUS.

17151 TyMOpa/IbHOTO IMMYHUTETA XapakTepHa BeIpaboTKa crieliupryecKix aHTUTe (AMMYHOT/I00Y/IMHOB).

Antutena - crenuéuueckue OenKd TamMma- TJI00Y/IMHOBOM MpUpPOBI, 0Opasyroljyiecs B OpraHM3Me B OTBeT Ha
AQHTUT'eHHYH) CTUMYJISILMIO M CIIOCOOHBIE CrielubHUUecKd B3aMMOJEHCTBOBAaTh C aHTHreHoM (in vivo, in vitro). B
COOTBETCTBUM C MeX/IyHapOJHOH KiaccuduKaryeil COBOKYITHOCTb ChIBOPOTOUHBIX OeKOB, 00J1a/lafol{X CBOWCTBAMH
aHTHTeJI, Ha3bIBAlOT UIMMYHOI/I00Y/IMHAMU.

YHUKa/bHOCTh aHTUTEJl 3aK/I0YaeTcsi B TOM, YTO OHU CIIOCOOHBI CrieljudruecKky B3aUMO/eHCTBOBATh TOMBKO C TEM
aHTHUr'eHOM, KOTODBIH BbI3Bal UX 0Opa3oBaHUe.

WmmyHorno6ynuns! ( Ig ) pa3zeneHsbl B 3aBUCUMOCTH OT JIOKA/TM3aL[MK Ha TPU IPYIIIIBL:

- CLIBOPOTOYHEIE (B KPOBK);

- CeKpeTOpHbIe ( B CEKpeTax- COJEeP)KMMOM JKeTy0YHO- KHIIEUHOTO TPaKTa, CIe3HOM CeKpeTe, CJIFOHEe, 0COOEHHO- B
TPYZIHOM MOJIOKE) 00eCTIeUMBAIOT MECTHBIA UMMYHUTET (MIMMYHHUTET CJTM3UCTBIX);

- IOBEPXHOCTHBIE ( Ha MOBEPXHOCTH MMMYHOKOMIIETEHTHBIX K/IETOK, 0COOEHHO B- mMMGoIUTOR).

JIro6ast MoJieKy/la aHTUTeJ UMeeT cxofHoe cTpoeHue (Y- obpasHyto (GopMy) U COCTOUT U3 BYX TsKenbix ( H ) u AByx
nerkux ( L ) memneil, cBsisaHHBIX AUCY/IbGUAHBIME MOCTUKaMU. Kakzasi MosieKysia aHTHUTel MMeeT /iBa OJJMHaKOBbIX
aHTUreHcBs3bIBatoluX (parmenTa Fab ( fragment antigen binding ), onpezensitomuyx aHTUTEbHYIO CHIELIUPUUHOCTD, U
omun Fc ( fragment constant ) ¢parmMeHT, KOTOpPbIM He CBSI3bIBAeT AaHTUreH, HO 005agaeT 3¢hQPeKTOpHBIMU
OuonornyecknmMu GyHKOUSAMA. OH B3aMOZEICTBYET CO “CBOMM” PeLieNTOpoM B MeMOpaHe pa3/IMYHbIX THIIOB KJIETOK (
Makpodar, TyuHas KieTKa, HeWTpodun).

KoHIleBble y4yaCTKM JIETKUX W TSOKeNbIX Liereld MOJIEKY/Jbl WMMYHOr/I00y/iMHa BapuabelbHBI MO  COCTaBY
( aMHUHOKHMCJIOTHBIM TI0C/Ie[JOBaTebHOCTSIM ) W 00o3HauatoTcss kak VL u VH obnactu. B ux cocraBe BBIZEMSIOT
runepBapuadesbHble yyacTKU, KOTOpble OIpeZessiioT CTPYKTYPY aKTMBHOIO LieHTpa aHTWTes (aHTUI€HCBS3bIBAOIINHI
LleHTp WM Tnaparon). VIMeHHO C HHMM B3aUMOJeNCTBYeT aHTUIeHHas [eTepMMHaHTa (3MWTON) aHTUreHa.
AHTUTeHCBSI3bIBAIOLIUI 1[eHTP aHTUTe KOMIUIEMEeHTapeH SIUTOIY aHTWreHa 10 MPUHLMIY “KIIoY - 3aMOK” U
oOpa3oBaH rurepBapuabensHeIME 001acTamu L- vt H- ereii. AHTUTENO CBSDKETCS aHTHT'eHOM (KJTFOU T10T1a/IeT B 3aMOK)
TOJBKO B TOM CJIy4yae, eCyId JleTePMHUHAHTHasl IPyINa aHTUTeHa IOJHOCTBI0 BMECTUTCS B ILjeJib aKTUBHOTO LieHTpa



aHTUTe.
Jlerkue ¥ TsDKesble LA COCTOSIT W3 OT/e/IbHBIX OMOKOB- JoMeHOB. B jierkux ( L ) memsix - gBa JOMeHa- OJWH
BapuabenbHbId ( V ) u oguH KoHcTaHTHBIHA ( C ), B Tsokenbix ( H ) uensix- ogud V u 3 win 4 ( B 3aBUCUMOCTH OT
Kj1acca UMMyHorsi00ymHa ) C foMeHa.

CyI1ecTBYIOT JIerKue Lielld BYX THIIOB- Kamma U jsM07a, OHM BCTPeYaroTCsl B Pa3/IMUHBIX NPONOPLUSAX B COCTaBE
Pa3IMUHbIX (BCEX) K/IaCCOB UIMMYHOTJIOOY/IMHOB.

BrisiBieHO TSTH K/IaCCOB TsDKeJIBIX 1iereli- ambda ( ¢ JByMs MojK/iaccaMu), ramma ( C UeThIPbMS TOJK/IacCaMHu),
3KCH/IOH, MO ¥ JenbTa. COOTBETCTBEHHO 00O3HAUEHUIO TsDKeMoW Iiermr 0003HayaeTcsi W K/IacC MOJIEKYI
umMMyHoro0ymHoB- A, G, E, M u D.

VIMeHHO KOHCTaHTHBIe 06/1aCTH TSDKEJBIX Liernel, pa3inuasch M0 aMUHOKMCIOTHOMY COCTAaBY Y Pa3/IMUHbBIX KJIaCCOB
MMMYHOIJI00y/IMHOB, B KOHEUHOM pe3ysbTaTe W OIpeje/sioT clieludruyeckye CBOWCTBA MMMYHOIVIOOY/IMHOB
Ka)X[Joro KJsacca.

V3BeCTHO MSTh K/1aCCOB UIMMYHOI/IO0Y/IMHOB, OT/IMYAIOIMXCSI 110 CTPOEHUIO TsDKEJBIX Liernel, MOJIeKy/ISIpHOW Macce,
(hU3MKO- XUMHUECKUM U Ouosoruyeckum xapakrepuctukam: 1gG, IgM, IgA, IgE, IgD. B cocrase IgG BoigensiorT 4
nogknacca ( 1gG1, IgG2, IgG3, IgG4 ), B coctaBe IgA- aBa nozakiacca (IgAl, IgA2).

CTPYKTYypHOM eJUHHLIEN aHTUTes SIBISeTCS MOHOMep, COCTOSIIMN W3 JABYX JIETKUX WM [ABYX TSDKeNbIX Liernel.
MoHomepamu sBisitoTca 1gG, IgA ( ceiBopoTouHslii), IgD u IgE. IgM- nenTamep (rosmmepHslit 1g). Y nommumepHbIX
WMMYHOTI00y/IMHOB MMeeTCsl  JIoTIofHMTeNbHast j ( joint) monumenTjHas Lemnb, KoTopas o0befuHseT

( nomMMepu3yeT) OT/e/bHbIe CyObeJUHULIBI (B cocTaBe IleHTaMepa [gM, nu- 1 Tpumepa cekpeTopHoro IgA).

OcHoBHble 61o/I0rUYecKre XapaKTepUCTUKY aHTUTEJL.

1. Crelli(MUHOCTD - CIOCOOHOCTh B3aUMOJEHCTBYS C OTIPe/ieJIeHHbIM (CBOMM) aHTUIeHOM (COOTBETCTBHE SIMTOIIA
aHTUTeHa ¥ aKTUBHOTO L|eHTpa aHTUTeJI).

2. BasieHTHOCTb- KOJIMYECTBO CTHOCOOHBIX pearupoBaTb C aHTUTEHOM AaKTHMBHBIX LI€HTPOB ( 3TO CBsA3aHO C
MOJIEKYJISIPHOM OpraHu3aLyeii- MOHO- WU MonuMep). IMMyHOTr/1I00y/THHBEI MOTYT ObITh JBYXBaneHTHbIMU ( IgG ) wm
TMO/TMBAJIEHTHBIMU (TieHTamMep IgM mmeer 10 akTUBHBIX LIeHTPOB). [IByx- U 0OoJiee Ba/leHTHbIE aHTUTEIA HaBBIBAIOT
TIOJIHBIMM aHTUTenaMu. HemosHble aHTHTe/Ia UMEIOT TOJIBKO OJJMH yYacCTBYIOLIMN BO B3aUMOZENCTBUM C aHTUT€HOM
aKTHBHbIA IleHTp ( Guokupyromuil 3¢dekT Ha MMMYHONOIMYecKUe peakLu{, HarnprMmep, Ha arrI0THHALMOHHbIE
TecTbl). VX BBISB/AIOT B aHTUI100y/IMHOBOM 11pobe KymOca, peakijuy yrHeTeHHsl CB3bIBaHKS KOMIUIEMEHTA.

3. AQUHHOCTb - NMPOYHOCTb CBSI3U MeXK/ly SIUTOIIOM aHTHWIeHa W aKTUBHBIM LIEHTPOM aHTUTeJ, 3aBUCHUT OT MX
MIPOCTPaHCTBEHHOI'O COOTBETCTBUSI.

4. ABUZHOCTH - MHTerpasbHas XapaKTepHCTHKa CH/bl CBSI3M MeXJy aHTUIeHOM W aHTWTe/JaMH{, C Y4eToM
B3aMMO/IeMICTBUSI BCeX aKTUBHBIX LIEHTPOB aHTUTeJI C SNUTONaMU. IT0CKO/IbKY aHTUreHbI 4aCTO MO/IMBaJIEHTHBI, CBSI3b
MeX[y OT[e/IbHbIMU MOJIEKYJIaMU aHTUreHa OCYILIeCTB/ISeTCS C [IOMOLBbIO HECKOJIBKUX aHTUTe.

5. T'ereporeHHOCTH - 00YC/IOB/IeHAa aHTUTeHHBIMUA CBOWCTBAMU aHTUTEN, HaJIMUMEM Y HUX TPeX BU/IOB aHTHUT€HHBIX
JleTeDMUHAHT:

- U30TUIMYeCKHe - TIPUHa//IeKHOCTb aHTUTeI K OIpe/ie/IeHHOMY K/1acCy MIMMYHOI/IO0Y/IMHOB;

- auloTdnuYyeckue -  OOyC/IOBMeHbI — anjieNbHBIMH  pasMuMsMM ~ UMMYHOIJIOOY/IMHOB,  KOAMPYEMBIX
COOTBETCTBYIOIIMMHU anjensiMu Ig reHa;

- WOUOTUIMYECKHe-  OTPaKalOT  HWHAWBHUIYya/bHble  OCOOEHHOCTH  WMMYHOI/IOOY/IWHA,  OIpefesseMble
XapaKTepUCTUKaMU aKTUBHBIX LIEHTPOB MOJIEKYJ aHTUTesl. Jlake TOr/ia, KOra aHTUTela K KOHKPeTHOMY aHTUreHY
OTHOCATCS K OJHOMY KJlacCy, CyOKmacCcy U Jiae ajjIOTHITY, OHU XapaKTePU3YHOTCs CrieUUUeCKUMY OTIHUUSIMU
IOpyr OT Apyra (MAWUOTUIIOM). DTO 3aBHUCHUT OT 0CODEHHOCTel cTpoeHusi V- yuactkoB H- u L- Lemel, MHOXXeCTBa
Pa3/IMUHbIX BAPUAHTOB X aMUHOKHC/IOTHBIX T10C/Ie/]0BaTe/TbHOCTEMH.

[ToHsATHE O MOMKIOHAIBHBIX M MOHOK/IOHA/IbHBIX aHTHTe/ax OyieT aHo B C/Ie/[YIOIUX pa3zenax.

XapaKTepyuCTHKa OCHOBHBIX K/1aCCOB UIMMYHOIJIOOY/IMHOB.

Ig G. MoHoMepbl, BK/IIOUAIOT deThipe cyOkiacca. KoHieHTpalus B KpoBu- oT 8 0 17 r/n, mepuoj, mosypacraja-
0KO0JIO 3- 4 Hefiesib. OTO OCHOBHOHM KJ1aCC MMMYHOIJIOOY/TMHOB, 3allMLIAIOIIMX OPTaHHU3M OT OaKTepHi, TOKCHHOB U
BUpPyCOB. B Haubosbmem KosmdectBe IgG- aHTWTena BbIPaDaTHIBAIOTCS Ha CTaJUM BBI3JOPOBJIEHUS TIOCTe
uH(eKIMOHHOro 3abosieBaHus (MO3[HUEe WM 7S aHTUTeNa), TP BTOPUYHOM MMMyHHOM otBere. IgGl u IgG4
crieriuduyecku (uepe3 Fab- ¢pparmMeHTh) CBA3bIBatOT BO30YyquTe eH (OTIcCOHM3anus), bnaromaps Fc- dparmentam IgG
B3auMo/eicTBytoT ¢ Fc- perjenitopam arouuros, croco6cTBysi (haroLurosy M JM3HCY MHUKpoopraHusmoB. IgG
CrI0COOHBI HeHTpar30BaTh OaKTepuasbHblE 35K30TOKCHHBI, CBs3bIBaTh KOMIuleMeHT. Tosmbko IgG  criocoGHbI
TPaHCIOPTUPOBATHCS uepe3 IUIALieHTy OT MaTepd K Iiofy (MPOXOAWTb uYepe3 IUlalleHTapHbBIA Oapbep) u
obecrieunBaTh 3alUTy MAaTEPUHCKUMHU aHTUTE/IaMU TUIO[iA U HOBOPOXKZEHHOro. B ortinuve ot IgM- anrturen, 1gG-
aHTHTe/a OTHOCSATCS K KaTerOpHH MO3JHHX- TIOSIBJISIFOTCS TIO3Ke U Oosiee ATUTeTbHO BhISBISIOTCS B KDOBU.

IgM. Morekyia 3TOr0 UMMYHOT/IO0Y/IHHA Mpe/CTaB/sieT OO0 MOMMMepHBIH Ig U3 maTH CyObeIUHML], COeIUHEHHBIX
IUCyTbUIHBIMA  CBSI3IMM WM JIOTIOJHUTENBHOM J- 1jerbto, wmeer 10 aHTHreH- CBSI3BIBAIOIMX L{€HTPOB.
®UI0reHeTHUeCKH 3TO Haubosiee IpeBHUM UMMYHOr/100ymuH. IgM- Haubojiee paHHMI K/IacC aHTUTE, 00pa3yroIIUXCs
IIpY TIePBUUYHOM IIOMAJAHUM aHTUreHa B opraHusM. Hamuue IgM- aHTUTENn K COOTBETCTBYIOLEMY BO30y[UTeEsHO
CBUJIETENIbCTBYET O CBeXXeM HWH(UIMpOBaHUM (TeKylleM HWH(EKI[MOHHOM IIpoliecce). AHTWUTe/la K aHTUreHaM
rpaMOTPULIATE/bHBIX DAKTepUH, )KI'YTUKOBBIM aHTUreHaM- MpeumyiiecTBeHHO IgM- anturena. IgM- oCHOBHOM Kiacc
UMMYHOT/I00Y/THHOB, CHHTe3UPYEMbIX Y HOBOPOXJEHHbIX M MiafieHLeB. IgM y HOBOpPOXKZEHHBIX- 3TO IOKa3aresb
BHYTpHYTpOoOHOrO 3apakeHusi (KpacHyxa, LIMB, TokcoriasmMo3 ¥ Ipyrie BHYTPUYTPOOHbIE MHQEKLMH), MOCKOIBKY




MaTepuHCKHe IgM uepe3 miarjeHTy He npoxofaT. KoHueHTtpauus IgM B kposu Hmwke, ueM IgG- 0,5- 2,0 r/n1, nepuop
Mo/Typacrafia- OKoio Hefenu. IgM criocobHBI arrIOTHHUPOBATh GaKTepHH, HEWTPAIU30BaTh BUPYChl, aKTHBUPOBATh
KOMILJIEMEHT, aKTHBU3MPOBaTh (ParoLMTo3, CBsI3bIBATh SH/OTOKCHUHBI IPaMOTpULiaTebHbIX OakTepuil. IgM o6sasaroT
6osnbiueit, uem IgG aBupHOCTBIO (10 aKTUBHBIX 1]eHTPOB), ahdUHHOCTH (CPOACTBO K aHTUT'eHY) MeHbllle, ueM y 1gG.
IgA. BeigenstoT ceiBopoTouHble IgA (MoHOMep) u cekpetopHbie IgA (IgAs). CriBopoTouHsie IgA coctaBmsitoT 1,4- 4,2
r/n. CekpetopHbie IgAs HaxoAATCS B C/IIOHE, TIHIL[EBAapUTE/BHBIX COKaX, CeKpeTe CJIU3UCTON Hoca, B Moso3uBe. OHU
SIBJISIOTCS TIEPBOM JIMHHEH 3allUThl CJIM3UCTHIX, 00eCreunBas UX MeCTHBIM UMMyHHTeT. IgAs coctosT u3 Ig MoHOMepa,
J-1leru ¥ T/IMKOTPOTerHA (CeKPeTOPHOro KOMITOHEHTa). Beizie/sitoT gBa m3otuna- IgA1l mpeobsiafiaeT B ChIBOPOTKE,
cy6knacc [gA2 - B 3KCTpaBacKy/ISIpHbIX CEKPeTax.

CeKpeTOpHBIH KOMITIOHEHT BbIPAabaThIBAETCS SMUTETUATBHBIMUA KJIETKAMHU CJIM3UCTBIX 0007I0UEK U MPUCOEAVHSIETCS K
MojieKysne IgA B MOMEHT NPOXOXK[EeHUs IocjaefHell 4Yepe3 >MUTe/NHabHble K1eTKU. CeKpeTOpHBI KOMIIOHEHT
TIOBBIIIAeT YCTOWYMBOCTb MoJieKyn IgAs K feiicTBUIO IpoTeonuTHueckux (epmeHToB. OcHoBHas pomnb IgA-
obecrieueHre MECTHOTO HMMMYHHTeTa C/IM3UCTBIX. OHM TIPENsITCTBYIOT IPUKDEIVIEHHI0 OakTepuil K C/M3UCTBIM,
00eCreurBalOT TPAHCIIOPT TOJIMMEPHBIX IMMYHHBIX KOMIUIEKCOB € [gA, HeHTpaM3yloT SHTePOTOKCHH, aKTHBHUPYIOT
(haroLiTO3 U CHCTEMY KOMITJIEMEHTA.

IgE. IlpeacraBiseT MOHOMEp, B CbIBOPOTKe KPOBM HaXOJUTCS B HU3KUX KOHL|eHTpauusax. OCHOBHas po/b- cBoMMHU Fc-
(parMeHTaMM TIPDUKDEIUISIETC K TYYHbIM KJIeTKaM (MacTonuTam) ¥ 0OasohuiaM U OMOCpPeAyeT —peakLud
TUIepUYyBCTBUTE/IbHOCTY HeMegjeHHoro tuna. K IgE oTHocsATcs “aHTuTena ajiepruu”- pearuHbl. Yposenb IgE
TIOBBIILIAETCSI TIPY a/l/IepruueckKuX COCTOSIHUSX, Te/IbMUHTO3aX. AHTUreHCBs3bIBatolLe Fab- dparments! Mosiekyis IgE
crieliiryeckd B3aUMOJIeHICTBYeT C aHTUreHoM (a/uiepreHoMm), C(hOpMHUPOBABLIMICA HMMYHHBIA  KOMILIEKC
B3auMo/ielicTByeT ¢ peuientopamu Fc- gparmenToB IgE, BCTPOEHHBIX B K/I€TOUHYIO MeMOpaHy 6a3oduia UM TYYHOMU
KIeTKH. OTO SIBJSIeTCS CHUTHAJIOM JJs BBIeJIeHUs] THCTaMHHA, APYTMX OHOJIOrWYeckd AaKTHBHBIX BeLIeCTB |
pa3BepThIBaHMS OCTPON a/UIeprudecKoi peakiyu.

IgD. MoHomepbl IgD 06HapyXKMBarOT Ha TIOBEPXHOCTH Pa3BUBAIOILUXCs B- MMMQOLUTOB, B CBIBOPOTKE HaXOZSTCS B
KpaliHe HU3KUX KOHL|eHTpaLusx. MIx 6uosjoruueckasi pojib TOUHO He ycTaHOBjeHa. IlonararoT, uto IgD yuacTByHOT B
v depeHvany B-KeToK, CriocobCTBYIOT Pa3BUTHIO aHTUUUOTUITUUECKOTO OTBETA, YUaCTBYIOT B ayTOMMMYHHBIX
npolieccax.

C uenbio ompefesieHUss KOHLIEHTPaLid MMMYHOIJIOOY/IMHOB OTZAEeNbHBIX K/IACCOB IPUMEHSIIOT HEeCKOJbKO METO/[IOB,
yalje WCMIOMb3YIOT MeToJ, pafuanbHOi uMMyHOAupdysum B rene (o MaHUMHM)- pa3HOBUAHOCTb peaKLUU
npeuunuranuy U 1OA.

OrpezienieHre aHTUTEN Pa3/IMYHBIX KJIACCOB IMEeT Ba)KHOe 3HaueHHe /ISl JUarHOCTUKY MHQEKLHMOHHBIX 3a00/1eBaHHH.
OO6Hapy>KeHHe aHTUTeN K aHTUTeHaM MUKPOOPTaHW3MOB B CHIBODOTKaX KPOBU- Ba)KHBIA KPUTEPUIA NPH MOCTAHOBKE
[IMarHo3a- CepoJIOTHYeCKU MeTOZ, MarHoCTUKU. AHTHTena Kiaacca IgM mosBiisiroTest B ocTpoM reprofe 3abo/ieBaHus
U OTHOCHTEJBLHO OGBICTPO MCUe3aroT, aHTUTena Kiacca I1gG BBIABIIOTCS B Oomee TI03/jHUe CPOKU U Gojiee [IUTeNBHO
(vHOrZa- rojamM) COXPaHSAIOTCS B CbIBODOTKAX KpOBU Iepebo/eBIIMX, HUX B S5TOM CJ/y4ae HasblBalOT
aHaMHeCTUUYeCKUMU aHTHUTelaMu.

BuifensioT MOHATHSA: TUTP AaHTUTes, AWArHOCTUYECKWH TUTP, MCC/Ie[OBaHUsS IApHbIX ChIBOPOTOK. Hawmbosblee
3HaueHUe MMeeT BbIsiBleHHe IgM- aHTHUTEeN U YeThIpeXKpaTHOe IOBbIILIEHWEe TUTPOB aHTHUTeN (UM CEepOKOHBEpCHs-
aHTUTENa BBIAB/SIOT BO BTOPOM mpo0e Mpu OTPUIATe/IbHBIX pe3y/bTaTaXx C MEepBOM CHIBOPOTKOM KDOBHU) MpHU
WCC/IeJOBaHNUM T1apHBIX- B3STHIX B JUHaMHKe MH(EKIIOHHOrO Ipoljecca C WHTePBaJOM B HECKOIbKO JHeH- HeZesb
mpo0.

Peakijyy B3aMOJ€HCTBYSL aHTUTEJT C BO30YAUTENISIMU U UX aHTUT'€HaMU (peakLusl “aHTUre€H- aHTUTEO”) MPOSIBISETCS
B BUJe psja (eHOMEHOB- arrOTHHALMM, MNpelUNUTaly, HeHTpaiv3alyy, JIM3KCA, CBSI3bIBAHUS KOMILIEMEHTa,
OTICOHM3ALIH, LIMTOTOKCUYHOCTHU ¥ MOTYT OBITH BBISIB/IEHBI PA3/IMYHBIMI CEPOJIOTMUECKUMH peakLUsiMU.

[liHaMMKa BbIDAaOOTKY aHTUTe/. [TepBUYHBINA ¥ BTODUYHBINA UMMYHHBIA OTBET.

[TepBUYHBIIM OTBeT- MPY MEPBIYHOM KOHTaKTe C BO30yZAWTeneM (aHTUreHOM), BTOPUYHBIN- MPH TIOBTOPHOM KOHTAaKTe.
OCHOBHBIE OT/IMUMSL:

- TIPOJIOJDKUTEIBHOCTD CKPBITOTO TIeprozia (60bIie- IPY IEPBUYHOM);

- CKOPOCTh HapacTaHus aHTUTe 1 (ObICTpee- IPH BTOPUYHOM);

- KOJIMYECTBO CUHTE3UPYEMBIX aHTHUTe (D0JIbIiIe- TIPY TIOBTOPHOM KOHTAKTE);

- MI0C/Ie/J0BaTe/IbHOCTh CHHTE3a aHTUTeJl Pas/MUHBIX K/1accoB (IIpU IepBUYHOM Oosee AymTesbHO Npeobsagator IgM,
IIPY BTOPUUHOM- OBICTPO CHHTE3UPYIOTCS U npeobiagatot 1gG- aHTuTeNa).

BropuuHblli MMMYHHBI OTBEeT 00YC/IOB/eH (OPMUPOBAaHWEM K/IETOK WMMYHHOW TaMsATH. [IpuMep BTOPHYHOTO
MMMYHHOI'O OTBeTa- BCTpeua C Bo30yuTesieM 1oc/ie BaKIMHALH.

Posb aHTHTEN B DOPMUPOBAaHNM UIMMYHUTETA.

AHTHUTe/Ia UMEIOT Ba)KHOe 3HaueHre B (YOPMUPOBAHUM MPUOOPETEHHOTO MOCTUH(GEKLMOHHOTO U MOCTBAKLMHAIBHOTO
MMMYHHUTeTa.

1. CBsI3bIBasiCh C TOKCHHAMH, aHTHTe/Ia HeUTPaIM3YIoT UX, 00ecreurBasi aHTUTOKCUYECKUI UMMYHUTET.

2. brokupys pellenTopbl BUPYCOB, aHTWUTeja IPeSTCTBYIOT ajfcopOLiMM BHUPYCOB Ha KJeTKaX, y4aCTBYIOT B
MIPOTUBOBUPYCHOM UMMYHHUTETE.

3. Komriziekc aHTWreH- aHTUTe/O 3alycKaeT K/IaCCHMUYeCKWil MyTh akTHUBAallUM KOMILIeMeHTa C ero 3(deKTOpHbIMU
dyHKusiMU (7u3nc 6akTepUl, ONCOHU3ALUs, BOCTA/IeHHe, CTUMYJIALUS Makpodaros).

4. AHTHTeNa MPUHMAMAIOT YYacTHe B OTICOHM3aLMK OakTepuH, criocoOcTBys 6osee 3¢ deKTHBHOMY (haroLuTo3sy.




5. AHTHTeNna CrocoOCTBYIOT BBIBEJIEHWIO W3 OpraHu3Ma (C MOUOH, >Ke/lUbi0) PAaCTBOPHMBIX AaHTHUTEHOB B BHU/E
LUPKY/IMPYIOIUX UMMYHHBIX KOMII/IEKCOB.

IgG npuHagyexur Haubosbllas pojb B AHTUTOKCMUECKOM HMMyHUTeTe, IgM- B aHTMMHKDOOHOM HMMYyHUTeETe
(barorTo3 KOPIYCKY/SIPHBIX AHTUI€HOB), OCOOEHHO B OTHOLIEHWM TIpaMOTpULiaTe/lbHBIX OakTepuii, IgA- B
NPOTUBOBHUPYCHOM MUMMYHHTeTe (HeHTpasr3anys BUpycoB), IgAs- B MECTHOM UIMMYHHUTeTe CJIM3UCTBIX obosouek, [gE-
B peaklysX TMIIepuyBCTBUTEIbHOCTA HeMe//IeHHOrO THIIa.

Tema Ne 13. T- u B- tumdonutsl. Perjentopsl, cydnonyisiuu. Koonepanysa K1eTok B MMMYHHOM OTBeTe.

K kneTkaM UMMyHHOW CHCTeMbI OTHOCAT TUMQOLMTEI, Makpodard 1 Jpyrue aHTUTeH- TIpe/iCTaB/sone KineTku (A-
KJIETKH, OT aHIJI. aCCeSSOry- BCIIOMOraTe/bHBIN), 8 TAK)Ke TaK Ha3blBAeMYI0 TPEThIO MOMYJIALUIO K/IEeTOK (T.e. K/IeTOK, He
MMEIOIIUX OCHOBHBIX TIOBEPXHOCTHBIX MapKepoB T- u B- mumdornyTos, A- KIeTok).

ITo ¢yHKIMOHANBHEIM CBOMCTBAM BCE HMMYHOKOMIIETEHTHbIE K/IeTKU pasfiesifiioT Ha 3¢(deKTOpHbIe U perynsTopHbIe.
B3aumopielicTBUe K€TOK B MMMYHHOM OTBeTe OCYILeCTB/ISIETCS C TIOMOILIbI0 [YMOpPasbHbIX MeMaTOPOB - LIMTOKWUHOB.
OCHOBHBIE K/IeTKU UMMYHHOH cucteMbl- T- 1 B- miM@oruTsI.

JInMQOIUTEL.

B opranmsme uUMGOLMTEI TOCTOSHHO PELWPKY/IMPYIOT MEXAY 30HaMU CKOIUIEHHS JIMM(OWIHOW TKaHU.
Pacriosioxkenrie mMMGOLMTOB B MMMGOUAHBIX OpraHax M WX MHUTPAaLis 10 KPOBEHOCHOMY U JTUMQATHUeCKOMY PyCIy
CTPOTO YTIOPSII0YEHBI U CBSI3aHBI C GYHKLIMSIMU PAa3/IMYHBIX CyOMOMy/ISLVH.

JIUMQOLIUTEI UMEIOT 0OLIYI0 MOP(OIOTHUECKYIO0 XapaKTePUCTHKY, OJHAKO WX (yHKIuH, moBepxHocTHbie CD ( oT
claster differenciation) mapkepsl, HHAUBUYaIbHOE (KNIOHAILHOE) IPOMCXOK/EHHE, Pa3/TNUHBL

ITo Hamuuuio noBepxHOCTHbIX CD MapkepoB JMM(OLUTHI pa3fessitoT Ha (YHKLMOHAILHO pas/uyHble MOMyJIsALUA U
cybrionynisitiuy, Tipexzje Bcero Ha T- (TUMyC3aBUCHMBbIe, TIPOLIEJIINe TIepBUUHYIO JU(QEPEeHIIUPOBKY B TUMYCE)
mumdonuTsl U B - (bursa- 3aBuCcHMBIe, MpoLleie co3peBaHre B cyMKe Pabpuiuyca y NTHL WIH ero aHajuorax y
MJIEKOITUTAIOIINX ) TMM(OLIUTHIL.

T- nuMdOUHTEL

Jlokanv3anus.

OOBIYHO J/IOKA/MM3YIOTCS B TaK HasbiBaeMbIX T- 3aBUCHMBIX 30HaX TMepudepudecKux JIUMGOUAHBIX OpPraHOB
(mepuapTUKyJIsIpHO B Oes1oii Iy ibIle cee3eHKY M NapaKOPTHUKa/IbHBIX 30HaX JUM(OY3/0B).

DyHKLUHU.

T- nmuMdoLUTEI pacro3HalOT MPOLIeCCUPOBAHHBINA U Mpe/CTaB/leHHblI Ha TOBEPXHOCTH aHTWIeH- INpPeZCTaB/ISIOLUX
( A ) xnetok anTrreH. OHU OTBEYAIOT 3a K/IETOUHBI UMMYHHTET, UMMYyHHbIE PeakLju{ KJIeTouHoro tumna. OTzenbHble
CyOronysisinyuy oMorarT B- mMdornTam pearupoBath Ha T- 3aBUCHMBIe aHTHTeHbI BEIDAOOTKOW aHTHTEI.
[IpoucxoskgeHue v co3peBaHue.

PoyjoHauanpHULIEH BCeX K/IeTOK KPOBH, B TOM UHC/Ie JUMGOLUTOB, SIBISETCS eJuHasi CTBOJIOBAasi K/IeTKa KOCTHOTO

Mo3ra. OHa reHepupyeT /[Ba THUMA KJIETOK- IIpeZlleCTBeHHUKOB- MMMGOUAHYI0 CTBOJIOBYIO KJIETKYy W
npe/jiecTBeHHUKA K/IeTOK KpPAacHOM KpOBY, OT KOTOPOW IPOMCXOJAT W K/IETKU- TNpeAIIeCTBEHHUKU J1eMKOLUTOB U
Makpogaros.

OO6pa3oBaHve U Co3peBaHHEe UMMYHOKOMITETEHTHBIX KJIETOK OCYIIECTBJISIETCSI B LIEHTPAJbHBIX OpraHax UMMYyHHTeTa
(anst T- mumdorutoB- B TMyce). KiieTku- nipefiiiecTBeHHUKHU T- TMMGOLIMTOB TOMAZAAI0T B TUMYC, Iie Tipe- T- KIeTK:
(TUMOILIUTBI) CO3PEBAIOT, MPOJU(EPUPYIOT U MPOXOAAT AuddepeHIIMPOBKY Ha OT/e/bHble CyOK/Iacchl B pe3y/ibTaTe
B3aVMOJENCTBHS C SIUTENUANbHEIMA W [JeHADUTHBIMHM K/I€TKaMM CTPOMBI U BO3/EHCTBUST TOPMOHOMOJOOHBIX
TIOJTATIENTHAHBIX (DAaKTOPOB, CEKPeTUPYeMBIX SIHUTeNUaTbHbBIMK KileTKaMu TuMmyca ( anbdal- TUMO3MH, TUMOIIO3THH,
THMYJIVH U [Ip.).

ITpu muddepeniporke T- MUMQOIMTHI TPUOOPETAIOT OIpe/e/eHHbINM Habop MeMOpaHHBIX CD- MapkepoB. T-K/IeTKU
pa3jessifoT Ha CyOIIOMNy/ISILUK B COOTBETCTBUM C UX (yHKIMel u poduiem CD- MapKepoB.

T- nuMGOLUTEI PAaCMO3HAIOT AHTUIEHbI C TIOMOILBIO [BYX THUIOB MeMOPaHHBIX TJIMKOTNPOTEMHOB- T- K/IeTOYHBIX
petienTopoB (cemeticTBo Ig- mogo6HbIX Mosekyn) U CD3, HEKOBAaJIEHTHO CBSI3aHHBIX MeXy co0oii. VX pelienTtopsl, B
OT/IMUKME OT AHTUTEN W PELeNnTOpPOB B- MUMQOIMTOB, He PAcro3HAOT CBOOOJHO LMPKY/IUPYHOIKMe aHTUreHbl. OHU
PacIo3HalOT TeNnTHHble (parMeHThl, MpeJCcTaBisieMble UM A- KIeTKaM{ uepe3 KOMIUIEKC Uy>KepOJHBIX BeLlecTB C
COOTBETCTBYIOIUM OE/TKOM TJIaBHOM CHCTEMBI THCTOCOBMECTHMOCTH 1 U 2 Kjacca.

BbI1e/I5IF0T TPU OCHOBHBIE TPyTIbl T- MMMGOLUTOB- NOMOIIHUKY (aKTUBATOPKI), 3eKTOpLI, Pery/IsSTOphI.

IepBas rpynna- NOMOLIHUKM (aKTUBATOPkBI), B COCTaB KOTOPbIX BXOAAT T- xenmepsil, T- xenmnepwi2, UHAYKTOPHI T-
XeJINepoB, UHAYKTOPb! T- CynpeccopoB.

1. T- xenmepsil HecyT peuenTopsl CD4 (kak u T- xennepri2) u CD44, orBeyaroT 3a co3peBaHue T- [UTOTOKCHYECKUX
mumorutoB (T- KuinepoB), akTUBUPYIOT T- Xenmepni2 ¥ LUTOTOKCHYECKYIO (PYHKIMIO MakpogaroB, CeKPeTHPYIOT
WNJI-2, NJI-3 u fpyryue OUTOKUHEL.

2. T- xemmepwl2 umetoT o6mmmi aas xenrnepoB CD4 u crenmbuueckuii CD28 perienitopbl, 06ecrieunBaroT
niposdeparyio u fuddepeHPoBKy B- mumdonnToB B aHTHTEMpOAYLMpYIOMKe (TI/1a3MaThYeCcKre) KJIeTKH, CHHTe3
aHTuTen, TopMo3aT GyHkuyio T- xenmneporl, cekpetupytot UJI-4, NJI-5 u UJI-6.

3. UnaaykTopbl T- xenmepoB HecyT CD29, oTBeuaroT 3a 3Kcrpeccuto aHTureHoB HLA kjacca 2 Ha Makpodarax u
Apyrux A- KieTkax.

4. Nnpykropel T- cynpeccopoB HecyT CD45 crierduueckuii perjeritop, oTBedaroT 3a cekperto UJI-1 makpodaramuy,
aKTUBaMIO JuddepeHIMPOBKY TIPeIeCTBeHHUKOB T- CympeccopoB.

Bropas rpynmna- T- addexTopel. B Hee BXOAUT TOMBKO OfiHA CyOMOMyIsLMS.




5. T- purorokcuueckre mumpouuts! (T- kumnepsl). Umetor cnenuduyeckuit pererirop CD8, nu3upyroT KieTKH-
MHUILIEHH, HeCylljie 4y>KepoJHble aHTUT'eHbl WM U3MeHeHHble ayTOaHTUreHbl (TPaHCIJIaHTaHT, OMyX0J/ib, BUPYC U JP.).
LTJI pacnio3HarOT 4y>kKepoAHBbI SITUTOIN BUPYCHOTO WM OIyXOJIeBOTO aHTUIeHa B KOMIIJIEKCe C MOJIeKyJ/I0i Kiaacca 1
HLA B niaamaTryeckoili MeMOpaHe KJ/IeTKH- MUILLEeHH.

Tpetns rpynmna- T-k/eTKu- perynsaTopsl. [IpescraBiieHa ByMsi OCHOBHBIMH CYOITOMY IALMSMU.

6. T- cympeccopbl MMeIOT Ba)KHOe 3HaueHWe B Dery/siliii UMMYyHHTeTa, obecrieurBas mojaBsieHHe GyHKUuM T-
xemmepoB 1 u 2, B- mumdouuToB. Mmeror peneniroper CD11, CD8. I'pymma ¢yHKUMOHaNBHO pasHopopHa. Mx
aKTHBALUs TPOUCXOAUT B pe3yJsibTaTe HernoCpPeJCTBEHHOH CTHMYJSALMHA aHTUreHOM 6e3 CyIIeCTBeHHOTO Y4YacTHs
[JIaBHOW CHCTEMbI THCTOCOBMECTUMOCTH.

7. T- xourcympeccopel. He umeror CD4, CD8, uMetoT penienTop K ocobomy JelkuHy. CIoCOOCTBYIOT MO/IaB/IeHUIO
¢yHkuumil T- cynpeccopos, BepabaThIBalOT pe3uCTeHTHOCTh T- xenmnepoB K 3ddekTy T- cynpeccopos.

B- tumbouuThL.

CyllecTByeT HeCKOJbKO MoATUNOB B- mumdormroB. OcHoBHas (yHKIUS B- KieTok- 3¢deKkTopHOe yuacTue B
T'yMOpa/lbHbIX UMMYHHBIX peakLusix, JuddepeHryanys B pe3ysbTaTe aHTUT€HHON CTUMYJSIUM B IIa3MaTHUecKue
KJIETKY, TTPOZyLIMPYIOLIie aHTHUTea.

O6pa3zoBaHre B- K/IeTOK y Myi0/a IPOMCXOUT B TI€UEHH, B JajbHeNIeM- B KOCTHOM Mo3re. IIponecc co3peBaHusi B-
KJIETOK OCYLL|ECTBJISIETCS B /IBe CTa[JUM- aHTUTeH - He3aBUCUMYIO M aHTUTeH - 3aBUCHMYIO.

AwnTyreH -He3aBucHMas (asza. B- mumdonuT B mporjecce co3peBaHus TPOXOJUT CTaAMIO TIpe- B- numdonura- akTHBHO
nposvdepypyomlell KieTky, uMerolleii nuromnsiasMenHsle H- penu tuna C mio (t.e. IgM). Cnepylomjas cragus-
He3penbli B- smumdornur xapakTeprsyeTcsi mosiBlieHHeM MeMmOpaHHOro (perjerntopHoro) IgM Ha TOBepXHOCTH.
KoHeuHas cTagusi aHTUreHHe3aBUCUMOM v depeHLIMPOBKU- 00pa3oBaHue 3pesioro B- mumdoinnTa, KOTOPBIA MOXET
UMeTh IBa MeMOpPaHHBIX PELeNTOpa C OJJMHAKOBOM aHTUTeHHOW Crieli(puuHOCThI0 (u30Tuma) - IgM u IgD. 3penbie B-
JIAMQOLUTHI TIOKUJAFOT KOCTHBIA MO3T U 3aCeJISIIOT Cesie3eHKY, JTUM(OY3/bl U APyTHe CKOTUIeHNs TUM(OUAHON TKaHU,
rZle UX pa3BUTHeE 3aJiep>)KUBaeTCs [0 BCTPeUYM CO “CBOMM” aHTUI'€HOM, T.e. O OCYLIeCTBEeHUs] aHTUIeH- 3aBUCHMOU
mddepeHIPOBKH.

AwnTHren- 3aBucuMas auddepeHIMpOBKa BKIIOUAeT aKTUBALWIO, TIpoyMdepaluio U quddepeHIMpoBKy B- K1eTok B
TlasMaTuyeckue KIeTKU M B- kjeTky mamsiTy. AKTHBalUs OCYIIeCTBJISIETCSl Pa3/MUHBIMUA MYTSMH, YTO 3aBUCUT OT
CBOMCTB aHTUIEHOB U yuyacTust [pyrux kiaetok ( Makpodaros, T- xenmnepoB). BoJBLIIMHCTBO aHTUIEHOB,
WHIYLMPYIOIIMX CUHTEe3 aHTUTeJ], A/ MHAYKLMKA UIMMYHHOTO OTBeTa TPeOyIOT y4yacTusi T- KJIeToK- TUMYC- 3aBUCHUMbIe
nHTHreHbl. Tumyc- He3aBucuMble aHTureHbl (JIIIC, BBICOKOMOEKY/ISIPHBIE CHHTeTUYECKHEe I0JMMepbl) CIOCOOGHBI
CTUMYJTUPOBATh CUHTe3 aHTHTeN Oe3 oMoty T- TuMQOLUTOB.

B- uM@OLUT ¢ TMOMOIBI CBOMX WMMYHOTJIOOY/IMHOBBIX PpELIENITOPOB DPAaclo3HaeT M CBS3bIBaeT AHTUTEH.
OpHOBpeMeHHO € B- k/eTKol aHTWIeH 10 TpefCcTaB/ieHW0 Makpodara pacro3Haercsi T- xemrepom (T- xenmepom 2),
KOTOPBIN aKTUBUPYETCSl U HauWHaeT CUHTe3UpoBaTh (hakTophl pocta U guddepeHIPOBKH. AKTHBUPOBAHHBIM 3TUMHU
tdaxkropamu B- numdouuT npereprieBaeT psij JefeHUH U OfHOBpPeMeHHO AuddepeHLMpYyeTcs B Ila3MaTUUecKue
KJIeTKH, IPOJYLIUPYIOLLIYe aHTHTea.

[Tyt aktuBauuu B- KjeTok M Koomepauyy K/J1eTOK B MMMYHHOM OTBeTe Ha pa3/iMuHble aHTUreHbl U C y4yacTHeM
TIOITYJISAL[MM UMEIOIIUX U He UMeloLuX aHtureH Lyb5 nonymsuuit B- kneTok oTinuarorcesi. AKTrBarus B- mamdormron
MOKeT OCYILeCTB/ISThCS:

- T- 3aBUCUMBIM aHTUTE€HOM TipH yuyactun 6enkoB MHC kiacca 2 T- xenrepa;

- T- He3aBUCUMBIM aHTUT€HOM, UMEIOLIVM B COCTaBe MUTOT€HHble KOMIIOHEHTHI;

- IOJIMK/IOHAIbHBIM akTuBaTopoM (JIT1IC);

- QHTH- MIO UIMMYHOIJI00y/IMHaMy;

- T- He3aBUCUMBIM aHTUI'€HOM, He UMeOL[UM MUTOT'eHHOI'O KOMITOHEHTa.

Koonepanus K/1eTok B MIMMYHHOM OTBeTe.

B ¢dopmupoBaHMM MMMYHHOTO OTBeTa BK/IHOUAIOTCSI BCe 3BeHbsi MMMYHHOM CHCTeMbI- cMCcTeMbl Makpodaros, T- u B-
JMM(OLIMTOB, KOMIUIEMEHTa, MHTepepOHOB U IJIaBHAs CUCTeMa THCTOCOBMECTUMOCTH.

B kpaTKoM BH/ie MOXXHO BbIZE/IUTh C/IeAYIOLIYe STallbl.

1. [oroleHre ¥ MPOLIECCHHT aHTUTeHa Makpogarom.

2. TlpepcraBjieHre TIPOLIECCHPOBAHHOTO AHTWUTeHa MakpodaroM C TIOMOLbI0 0enka TJIaBHOW CHUCTEMbI
THCTOCOBMECTHMOCTH Kjacca 2 T- xenmepam.

3. Y3naBaHue aHTUreHa T- Xejnepamy U UX aKTUBAaLIUA.

4. Y3HaBaHUe aHTUTeHa U aKTuBaLus B- mumdoruToB.

5. uddepenimanys B- muMdoruToB B r1a3mMaTiyeckye KieTKd, CHHTe3 aHTHUTe.

6. BsanmogelicTBre aHTUTE/ C aHTUTeHOM, aKTHBALWsl CUCTeM KOMILIeMeHTa U Makpo(aros, HHTepGhepOHOB.

7. Tlpexcranenne npu ydactid GenkoB MHC krmacca 1 Uy)KepOAHBIX aHTUTe€HOB T- KujiepaMm, pa3spylueHve
MH(UIMPOBaHHBIX YYy>KePOJHBIMHM aHTUTeHaMH KJIeTOK T- Kuepamu.

8. naykuust T- v B- KJeTOK IMMYHHOM MaMsATH, CIOCOOHBIX CrielU(UUecKy pacro3HaBaTh aHTUT€H U Y4aCTBOBAaTh BO
BTOPMUYHOM UMMYHHOM OTBeTe ( aHTUTeHCTHMY/IMPOBaHHbIe TUM(OLUTHI).

Knetkn uMmyHHON mnamstu. IlofjepskaHue HOJNTOXKMBYIIMX M MeTaOO/TIMUECKHd Ma/lOaKTHUBHBIX KJIETOK I1aMsTH,
PeLMpPKY/IMPYIOLUX B OpraHU3Me, SIB/SETCS OCHOBOM [JINTE/IBHOIO COXPaHEHHS! NPHOOpeTeHHOr0 WMMYHMTETa.
CocTosiHMe UMMYHHOIH NaMsTH O0YCJIOB/IEHO He TOJIbKO JJUTEIbHOCTBIO JKU3HU T- ¥ B- K/IeTOK mamsTH, HO M UX
AQHTUI'eHHOW CTUMYyJisiLyed. [lMTenbHOe COXpaHeHHe AHTWTeHOB B OpraHu3Me 00ecrieurBaeTCs [JeHAPUTHBIMU




KJIeTKaM! (Jlerio aHTUT'eHOB), COXPaHSIOLMMH UX Ha CBOEN NTOBEPXHOCTH.

[eHapUTHBIE K/IETKA - TIOMYJSIIMM OTPOCUATHIX KJIETOK JMM(OMIHON TKaHW KOCTHOMO3TOBOTO (MOHOLMTapHOIO)
reHe3a, TIpe/[CTaB/ISAIONIasl AHTUTeHHbIe MenTHAbl T- muMdonrTaM 1 coXpaHsIIoIasi aHTUTeHbl Ha CBOel oBepxHoCTH. K
HUM OTHOCATCSL (DOJIIMKY/ISIpHBbIe OTpOCYaThle K/IeTKH JIMMQOY3/I0B U cefle3eHKU, KIeTKH JlaHrepxaHca KOXU U
JbIXaTelbHbIX MyTed, M- KieTku auMpaTUueckKux ¢OJUIMKY/IOB IUILEeBapUTE/IbHOTO TpakTa, JeHApPUTHBIE
3MUTe/ranbHble KJIeTKU TUMYCa.

CD aHTHWreHBL.

Knacreprasi auddepeHipalisi MoBepXHOCTHBIX MOJIEKY/ (aHTHI'€HOB) K/IeTOK, TIPeXK7e BCero JeHKOL[UTOB, IIaraeT
naneko erepen. K Hactosiiemy BpemeHu CD aHTUTeHBI- He aDCTPAaKTHBIE MAapKephl, a PYHKLMOHATBHO 3HAUUMBIE JJIs
KJIeTKd pPeLeNTopbl, JIOMeHbl W [IeTeDMHUHAHTbI, B TOM UHC/Ie WCXOJHO He SBISIOIIVEeCsS CreluduyecKuMy st
JIeWKOITUTOB.

BaxnelinmmMy guddepeHMPOBOYHBIMY aHTUreHaMu T- TUMQOLIMTOB YesioBeKa SIB/SIOTCS ClleiyIolye.

1. CD2 - auTureH, xapakTepHbii Ay T- numdorutoB, TuMormtoB, NK kietok. OH HAeHTUYEH peLelTopy
SpUTPOLMTOB OapaHa 1 obecrieurBaeT 0Opa3oBaHKe PO3eTOK C HUMU (METO/IMKA orpe/esieHus: T- KJIeTOoK).

2. CD3 - HeoOxouMBI /1711 QYHKLMOHHUPOBaHUs MoObIX T- KetouyHsix perientopoB (TKP). Monekynel CD3 umeroT Bce
cyoknaccel T- numdorurtoB. B3aumopeiicteue TKP- CD3 (oHa coctout u3 5 cyGbeAuHUI]) C Tpe/CTaB/IstoIei
anTtured Mosiekysioli MHC kiacca 1 unu 2 onpefiensieT XxapakTep U peajv3aljiio IMMYHHOI'O OTBeTa.

3. CD4. 3tu penentopsl uMetoT T- xenneps! 1 U 2 U T- UHAYKTOPBL. ABASAIOTCS KOPELENTOPOM (MeCTOM CBSI3bIBaHUS)
JerepMUHAHT OenkoBbIX MosieKyal MHC kiacca 2. SIBnsieTcst crieliiUueckuM peLienTopoM it 060/104eyHbIX OekoB
BHpYyca UMMYHOeduruTa uenoBeka BUU- 1 (gp120) u BUU- 2.

4. CD8. Ionynsuus CD8+ T- muMQOLMTOB BK/IHOYaeT LIUTOTOKCHUECKHEe U CYIpeccopHble KiieTKH. IIpu KOHTakTe C
K/1eTKOM- MuiieHbio CD8 BricTymaet B posiu Kopewenrtopa s 6emkoB HLA kacca 1.

[InddepeHIpOBOYHBIE pelienTopb! B- mumdonuTos.

Ha noBepxHocTd B- 1MMGOIMTOB MOXKET HaXOJUThCS [0 150 ThICSU pelenTopoB, CPeAr KOTOPhIX orucaHo Oosiee 40
THUIIOB C pa3MUYHbIMU QyHKUusIMA. Cpesii HUX - perjenTopsl K Fc- KOMIOHEHTY MIMMYHOT/I00y/IMHOB, K C3 KOMITOHEHTY
KOMIUIEMEeHTa, aHTureHcrienivuueckrie [g pelenTopbl, peLenTopbl K pa3iuuHbBIM  (pakTopam pocra U
I hepeHITMPOBKH.

KpaTkas xapakTepycTrka MeTo/10B oLleHKU T- 1 B- numdonuTos.

Onsi BeiABNeHUss B- nuMGOLMTOB MCMOMB3YIOT METOZ P03eTKO0Opa30oBaHUsl C 3PUTPOLIMTaMH, 0OpaboTaHHBIMU
antutenamMu u KomruviemeHToM (EAC- POK), CroHTaHHOTO pO3€TKOOOpa3oBaHMs C 3PUTPOLUTAMM MBbIIIH, METO[
(hFOOpecLUpPYIOMKMX aHTUTeN C MOHOK/IOHa/bHBIMU aHTHTeslamu (MKA) k perienitopam B- kietok (CD78, CD79a,b,
mMemM6paHHbIe 1g).

O KomuuyecTBeHHOW OULEeHKM T- JUMQOLMTOB UCMOMB3YIOT METOJ CHOHTAaHHOTO pPO03eTKOOOpa3oBaHMs C
sputporuramu 6apana ( E- POK), a1 BeisiBieHus cybromny/siuii ( Harpumep, T- xenmepoB u T- Cyrpeccopos) -
umMMyHOQuroopecieHTHbIE  MeTog, ¢ MKA k CD penenTopam, st oripefienieHuss T- KWIIEPOB- TeCThI
LIUTOTOKCUYHOCTH.

OyYHKIMOHAIBHYIO0 aKTUBHOCTh T- U B- K/JIeTOK MOXXHO OLIEHWTh B peakiuu OacTrpaHcdopManivv JUMEGOLUTOB
(PBT/) Ha pasmuuHble T- u B- MuToreHs.

CeHcubunusvpoBattbie T- JUMQOLUTHI, yYaCTBYIOIIME B PEAKLUSX TUIEPUYBCTBUTEILHOCTH 3aMe/IJIEHHOTO THIIA
(I'3T) MOXKHO OTpe/ieNIUTh MO BBIZEIEHUIO OJHOrO U3 IMTOKUHOB - MIF (Murpaiyio MHrubupytoiero akropa) B
peakivu TOPMOXXEHMS] MUTpalyu jedkoruTo (mumdorurtos) - PTMJI. TlogpobHee 0 MeTojax OLIEHKM UMMYHHOH
CUCTeMBI- B TeMax I0 KIMHWYeCKOH UIMMYHOJIOTHU.

OpHo¥i W3 ocobeHHOCTe WMMYHOKOMIIETEHTHBIX K/IeTOK, 0cobeHHO T- 1uMGOLMTOB, SB/sSETCS CrI0oCOOHOCTh
MPO/JYLIMPOBaTh 0OJBIIOE KOJMUECTBO PAaCTBOPUMBIX BELIECTB - LUTOKMHOB (MHTEPJIEMKWHOB), OCYILECTBIISIOINX
perynsTopHbie QyHKUuM. OHM 00eCneurBalOT COTJIaCOBaHHYIO PaboOTy BCeX CUCTEM U (PaKTOPOB UMMYHHOM CHUCTEMBI,
Gs1aropapst MpsIMbBIM U OOPATHBIM CBSI3SIM MEX/Y Pa3/IMUHbIMUA CUCTEMaMU U CyOMOMy/sLusIMA KJIeTOK 00ecrieunBaroT
YCTOWYMBYIO CaMOpETy/ISIUI0 MUMMYHHOW cHcTeMbl. VX oripefeneHue [aeT [OMOJHUTE/NbHOE TpefCTaB/ieHUe O
COCTOSIHUY UIMMYHHOU CUCTEMBI.

B uenom romeocra3 opraHusma obecneuydBaeTCs COTJIACOBAHHOW paboTol  (B3aUMOJeHCTBHEM) WMMYHHOMH,
SHIOKDWHHOW Y HEPBHOW CUCTEM.

Tema Ne 14. Amneprus. 'HT, I'3T. OcoGeHHOCTH pa3BHTHA, METOJbl AMArHOCTUKH. VIMMyHo/IOrHuecKas
T0/IePaHTHOCTb.

Annepruueckvie 3ab0/e€BaHMs IIMPOKO PACIPOCTPAHEHBI, UTO CBSI3aHO C PSJIOM OTATOL[AKOUMX (HAaKTOPOB -
YXYJILIEHWeM 3KOJOrMYeCKON OOCTAaHOBKM W IIIUPOKUM paclpOCTPAHEHHEM aJlIEPreHOB, YCU/IEHWEM aHTUI€HHOTO
JlaBlieHUs Ha opraHu3M (B TOM 4UHWC/Ie- BaKIOWHAIWS), WCKYCCTBEHHBIM BCKapMJIMBaHWEM, HacC/Ie[CTBEHHOU
TIpeJpacroioKeHHOCTBIO.

Anmeprus ( allos + ergon, B TmepeBofe- /[ApPyroe [eHCTBUE) - COCTOSIHHE TATOJIOTMYECKH TIOBBLIIIEHHOMN
YYBCTBUTEIbHOCTU OpraHM3Ma K TIOBTODHOMY BBeJEHHUIO aHTUreHa. AHTHUIeHbl, BbI3bIBalOlMe aslepruyeckKue
COCTOSIHUSI, Ha3bIBAlOT ajyiepreHaMu. AJIIepruuecKMMHM  CBOWCTBaMHM  00/1afialoT — pa3/iMuHble  Uy)KepOJHbIe
pacTuTeNbHbIe U )KUBOTHBIE OJIKH, a TAK)Ke TalTeHbl B KOMILIEKCe C OeIKOBBIM HOCUTEIEM.

Anyepruueckue peaklUyd - UMMYHOIATOJIOTHUECKHE peakldd, CBs3aHHbIe C BBICOKON aKTUBHOCTHIO K/IETOUHBIX U
TYMOpa/bHBIX ()aKTOPOB UMMYHHOM CHUCTeMbI (MMMYHOJIOTUYEeCKOl TUIeppeakTUBHOCTEI0). UIMMyHHBIE MeXaHU3MBI,
obecrieunBarolKe 3alUTy OpPraHu3Ma, MOTYT TPHUBOJAUTb K TIOBPEX/IEHWI0 TKAHEH, peanu3ysch B BUZE peakiui




TUIepPUyBCTBUTE/IEHOCTH.
Knaccudukanuys Jixeana u Kymbca BbifensieT 4 OCHOBHBIX THMA THUMEPUYYBCTBUTELHOCTH B 3aBUCHMOCTH OT
npeob1aziatoiux MexaHU3MOB, yYaCTBYIOIIMX B UX peanu3aliii.

ITo ckopocTH NposIBNIeHUs U MeXaHU3My ajjiepruueckie peakliil MOXKHO pasfie/IuTh Ha [iBe TPYIIIbI - ajlylepruyecKue
peakuyu (M1 TUIIePUYBCTBUTENLHOCTh) HeMe ieHHoro tura (I'HT) u 3amennenHoro tuna (I'3T).

AJnepruyeckrie peakiiMyd T'YMODaJbHOrO (HeMeZJeHHOr0) THIa 00yC/IOBJIeHbl TIaBHbIM 00pa3oM (GyHKUWel aHTHTes
kiaccoB I1gG u ocobenHo IgE (pearmHoB). B HHMX NMPUHUMAKOT y4acTHe Ty4YHble K/I€TKU, 303UHO(MIIEI, 6a3odusl,
tpomborutel. THT penatT Ha Tpu Tuma. Ilo kmaccudwukauuu xeia u Kymbca xk T'HT oTHOCsSTCA peakiuu
TUINEepUYyBCTBUTENBHOCTH 1, 2 W 3 TWIOB, T.e. aHadwIakKTUYecKas (aToruueckast), LUTOTOKCHUEeCKas W WMMYHHBIX
KOMIL/IEKCOB.

I'HT xapakrtepusyeTcs ObICTPbIM pa3sBUTHEM IIOC/Ie KOHTaKTa C ajlepreHoM (MUHYTbI), B Hell y4acTBYIOT aHTUTea.
Tun 1. AnadunakThyeckue peakLMd - HeMe[JIeHHOTO THWIA, aTONUuecKue, pearMHoBble. OHU  BbI3BIBANOTCS
B3aUMO/IefiCTBHEM IOCTYIAIOLINX U3BHe ajepreHoB C aHTUTenamM knacca IgE, ¢ukcupoBaHHBIMH Ha TIOBEPXHOCTU
TYuHbIX K/I€TOK U 0a3zoduioB. Peakiysi CONMpPOBOXKAAETCA aKTUBALMeHd W [erpaHy/slUed K/IeTOK- MUIIeHeld C
BBICBOOOK/IEeHHEM MeJUaTOpOB a/ulepruu  (rJaBHBIM 00pa3oM ructamuHa). [Ipumepel peakimii Tthma 1 -
aHaWIaKTHYeCKHH 110K, aTONMuecKasi OpOHXHaIbHas acTMa, MOJUTHHO3.

Tun 2. uToTOKCHUYeCKre peakluu. B HUX yuyacTBYIOT LUTOTOKCcHMYeckue aHTUTesa (IgM u IgG), KoTopble CBSI3bIBAIOT
AHTUTEeH Ha TIOBEPXHOCTH KJ/IETOK, aKTUBUPYIOT CUCTEMY KOMILIEMeHTa U (aroLuTo3, MPUBOJAT K Pa3BUTHIO aHTUTEO-
3aBUCHMOIO KJIETOUHO- OIOCPeJOBaHHOIO LWTONM3a U TIOBpeXJeHus TkKaHed. Ilpumep- ayToMMMyHHas
reMO/IMTHYECKasl aHeMUSI.

Tun 3. Peak1iuu IMMYHHBIX KOMITIEKCOB. KOMIIEKChI aHTUreH- aHTUTeNa OTK/Ia/bIBalOTCS B TKaHX ((hMKCHPOBaHHbIE
MMMYHHbIe KOMILJIEKChI), aKTUBUPYIOT CHCTeMy KOMIUIEMEHTa, TIpPUBJIEKaloT K MecTy ¢MKcalud HMMMYHHbIX
KOMIIJIEKCOB TIOTMMOP(HOsIepHbIe IeWKOLMTHI, TPUBOJAT K Pa3BUTHIO BOCHAINTE/ILHOM peakyu. [IprMepsl- oCTphId
ryioMepy/oHepuT, eHOMeH ApTiOCa.

I'inepuyBCTBUTENLHOCTh 3aMezyieHHOro tuna (I'3T) - K/IeTOuHO- OmocpefoBaHHas TMIIEPUYBCTBUTE/BHOCTb WU
TUIMEepUYyBCTBUTENBHOCTh THTA 4, CBs3aHHas C HaIWYMeM CeHCHOWMM3UPOBAaHHBIX JUMGOLUTOB. DhheKTOPHBIMU
KeTKamu sABJsitoTcs T- knetku 3T, umetoriie CD4 petjenTopsl B oTinurie 0T CD8+ LIUTOTOKCHUECKUX TUM(OLIUTOB.
Cencubunusanuio T- kiaetok ['3T MoryT BbI3bIBaThb areHThl KOHTAaKTHOM ajiepruy (TanTeHbl), aHTHIeHbl OakTepui,
BUPYCOB, rpuboB, mnpocTeiimx. bnu3kue MexXaHHW3MbI B OpraHM3Me BBI3BIBAIOT AHTHIEHBl OIyxXojed B
MIPOTHUBOOITYX0/IeBOM HMMYHHUTeTe, TeHeTHUeCKH 4Yy>KepoJHble aHTUTeHbl JOHOpa- IpU TPaHCIVIAHTAl[MOHHOM
MMMYyHHUTETE.

T- knetku ['3T pacrio3HaroT 4y>kepoJHble aHTUTeHbl M CEKPETHPYIOT raMMa- MHTepdepOoH U pa3iruyHble TMM(GOKHHEI,
CTUMY/IMPYSl LUTOTOKCUYHOCTH MakpodaroB, ycwmuBasgs T- W B- MMMyHHBIA OTBeT, BbI3bIBasg BO3HHMKHOBEHHE
BOCIa/IUTeBHOTO0 MpoLjecca.

Ucropuuecku I'3T BbIIBAAAaCh B KOXKHBIX ajulepruueckux Ipobax (c TyOepKyauHOM- TyOepKy/uHOBas Ipoba),
BBISIB/ISIEMBbIX uepe3 24 - 48 yacoB Moc/ie BHYTPUKOXXHOTO BBeJleHusl aHTUreHa. PassurueM I'3T Ha BBOAUMBIN aHTUreH
OTBEYaloT TOBKO OPraHU3MBbI C IIPeALIeCTBYIOIIe ceHCcHOuIu3aLyeil STHM aHTUT'€HOM.

Knaccuueckuii npumep wuHpekiponHo I['3T - o6pa3oBaHue WHGEKIIMOHHOW rpaHy/aeMbl (mpu Opylesiese,
TyOepKysie3e, OpromHoM Tude u fp.). ['mcronormuecku I'3T xapakrtepusyeTcs WHQUIbTpaLpell ouara BHauase
HelTpoduiaamu, 3ateM JauMbonUTaMd U Makpodaramu. CeHcubunusupoBaHHble T- kinetkn ['3T pacrosnaroT
TOMOJIOTUUHBIE STHTOIEI, TIPeJCTAB/IEHHbIE Ha MeMOpaHe AEHIPUTHBIX KJETOK, a TaKKe CEeKPeTHUPYIOT MeAUaTOpbI,
aKTMBUDYIOL[Me Makpodard ¥ NpHUB/EKAoLe B oYar Apyrve K/IeTKH BOCIajeHusl. AKTHBUPOBaHHbIE Makpodard 1
Jpyrve ydactBytomue B I'3T KneTKy BbIe/sAOT psifi 6M0/I0rMueckKy akTUBHBIX Bell|eCTB, BbI3bIBAIOLUX BOCMA/TEHUE U
YHUUTOXAIOIIUX OaKTepuy, OIyXOJeBble W JPYrHve uy)XXepojHble KIeTKu - UuToKuHbl (UJI-1, UJI-6, anbda- dakTop
HeKpo3a OITyxoJiell), aKTBHbIe MeTab0MUThI KUCIIOPO/ia, IPOTeassbl, JTU30LMM U JIAKTO(EepPHH.

MeTtozbl 1a60paTOPHON AMArHOCTUKM aIeDIWd : BBISB/IEHHEe YPOBHS CbIBOPOTOUHbIX IgE, (MKCHpOBaHHBIX Ha
6azoduiax M TyuyHbIX KJIeTKaXx aHTUTen kaacca E (pearviHOB), LIMPKY/JUPYIOUIMX U (UKCUPOBAHHBIX (TKAHEBBIX)
UMMYHHBIX KOMILIECOB, TPOBOKAL[MOHHBIE W KOXKHbIe TIPOOBI C TIpeAriosiaraeMbIMA  ajijlepreHaMH, BBISIB/IEHHe
CeHCUOWMM3UPOBAHHBIX K/IETOK TeCTaMH in vitro - peakuus Gmactrpancdopmanyu numdouutos (PBTJI), peakuus
TOPMOJKeHUs MUrpaLyu jeiikouuToB (PTMJI), LUTOTOKCUYECKHe TeCTHI.

VIMMyHo/I0TMYecKas TOJIepaHTHOCTb.

ViMMyHo/I0TMUecKasi ToJIepaHTHOCTb- Crielliduueckoe o/iaBleHre HIMMYHHOIO OTBeTa, BbI3BaHHOE Ipe/iBapyTe/TbHbIM
BBefleHNeM aHTUreHa. ViIMMyHo/ioruyeckas ToJlepaHTHOCTb Kak (hpopMa MMMYHHOTO OTBeTa Criel{u(pHryHa.
TonepaHTHOCTb MOJKET TIPOSIB/ATECS B M0/jaB/IeHUH CHHTe3a aHTUTeJ U TUIepuyBCTBUTE/IBHOCTH 3aMe/I/IeHHOTO THIa
(crenmdrueckoro rymopasbHOTO M KJIETOUHOTO OTBeTa) W/IM OTJe/NbHbIX BHJOB W TWIIOB MMMYHHOTO OTBeTa.
TonepaHTHOCTh MOXKET OBbITh TIOJTHOM (HET IMMYHHOTO OTBeTa) WM YaCTUYHOH (CYLIeCTBEHHOE CHIKEHHE OTBETA).
Ecnu Ha BBeJileHMe aHTUreHa OpraHu3M OTBeuaeT M0/aB/IeHUEeM TOJIBKO OT/e/IbHBIX KOMIIOHEHTOB UMMYHHOI'O OTBeTa,
TO 3TO - WMMYHOJIOTUYECKOe OTK/IOHeHHe (pacllieryieHHas TOJIepaHTHOCTh). Haubosiee 4YacTo BBISBISETCS
crienduruecKas apeakTUBHOCTh T- Ky1eToK (06b1uHO T- Xe/repoB) NpyU coOXpaHeHUH (PyHKIMOHA/IBHOW aKTHBHOCTH B-
KJIETOK.

EcrecTBeHHasi UMMYHOJIOTMUeCKasi TOJIEPAHTHOCTL - UMMYHOJIOTHUECKasi apeakKTUBHOCTb K COOCTBEHHBIM aHTUreHaM
(ayToMMMyHHasi TOJIEpaHTHOCTb) BO3HHKaeT B 3MOpHOHaabHOM meprogie. OHa npeJoTBpalaeT BLIPAOOTKY aHTHTeNl U
T- muM¢OoLMTOB, CTIOCOOHBIX pPa3pyLIaTh COOCTBEHHBIE TKAHH.




ITprobpeTeHHas WMMYHOJIOTUYECKash TOJEPAHTHOCTb - OTCYTCTBHE CIELM(PUUECKOH WMMYHHOW peakluud K
Yy)KepPOJHOMY aHTHUTeHY.

ViMMyHosiorhJeckass TO/EPAHTHOCTb IpeACTaBiseT 0co0yro (GopMy HMMYHHOTO OTBeTa, XapaKTepH3YIOILYOCs
3ampeToM, HanaraeMbiM T- U B- cynpeccopamy Ha o0Opa3oBaHHe K/IeTOK- 3(eKTOpOB [IPOTUB AaHHOTO, B TOM UHC/IE
cobctBenHoro, anTureHa (A.M1.Kopotses, C.A.babuues, 1998).

B ocHOBe MHAYLMPOBAaHHON MMMYHO/IOTHUECKOI TOJIEPAaHTHOCTH Jie)KaT pas/U4Hble MeXaHU3MbI, Cpeil KOTOPbIX
TIPUHSITO BBIJIeJISITH LieHTpasibHble U reprdepryeckye.

LleHTpanbHBle MeXaHH3MBl CBsI3aHBl C HETOCPEJCTBEHHbIM BO3JEWCTBHEM HAa WMMMYHOKOMITETEHTHbIE KJIETKU.
OCHOBHbIe MEXaHU3MBI:

- IMMUHALMSI AHTUTEHOM WMMYHOKOMIIETEHTHBIX KJIeTOK B TuUMyce M KocTtHOM wmo3sre (T- m B- kierok
COOTBETCTBEHHO);

- MIOBBIIIIEHNe aKTUBHOCTH CYIIPeCCOpHbIX T- U B- K/1eToK, HeJ0CTaTOYHOCTb KOHTPCYTIPeCCOPOB;

- 6y10kaga 3pPeKTOPHBIX KIIETOK;

- feheKTHOCTh TIPe3eHTALMU aHTUIeHOB, AucOaiaHC TPOoLeccOoB mposuvdepanyu U AuddepeHIualum, Koonepaluu
K/IETOK B UMMYHHOM OTBeTe.

[Mepudepryeckre MexaHHU3MBI CBSI3aHbI C TIeperpy3koi (MCTOIeHreM) UMMYHHOM CHCTeMBbl aHTHUT'€HOM, TTaCCHBHBIM
BBeJIeHUEM BBICOKOA(GUMHHBIX aHTWUTEN, [eWCTBUEM aHTUHUAWUOTHUIIMYECKUX aHTHUTeN, OJIOKafol peLenTopoB
AQHTUTEHOM, KOMIUIEKCOM “@HTHUTeH- aHTUTeNa”, aHTUU/JMONaTHUeCKUMH aHTHUTeJIaMH.

VcTopruecky IMMYHOJIOTMUECKYIO TOJIEPAHTHOCTh pacCMaTpUBAlOT Kak 3all{UTy IIPOTUB ayTOMMMYHHBIX 3a00/1eBaHui.
ITpy HapyIlleHUM TOJIEPAHTHOCTU K COOCTBEHHBIM aHTHI'€HaM MOTYT pasBUBAaThCS ayTOMMMYyHHblE peaklyH, B TOM
Yrc/le BO3HUKaTb Takve ayTOMMMYyHHble 3a00/1eBaHMsI KaK PeBMATOMJHBIA apTPHUT, CUCTeMHas KpacHas BOM4YaHKA U
Ipyrue.

OCHOBHbIe MeXaHU3MbI OTMEHbI TOJIeDAHTHOCTH 1 Pa3BUTHS ayTOUMMYHHBIX peaKLUi

1. VI3mMeHeHNs1 XMMUUECKOH CTPYKTYPbI ayTOAHTHUIeHOB (HampuMep- W3MeHeHHe HOPMajbHOW CTPYKTYPhl aHTUI'€HOB
K/IETOUHBIX MeMOpaH Mpy BUPYCHBIX UH(EKIUSX, TOSBIEHHE 0XKOTOBBIX AHTUT'€HOB).

2. OTMeHa TOJIepaHTHOCTH Ha IepeKpeCcTHO- pearrpyoliye aHTUTeHbl MUKPOOPTaHW3MOB U 3TIUTOIIBI ayTOAHTHUT€Ha.

3. [TosiBneHe HOBBIX aHTUTeHHBIX JleTEDMUHAHT B pe3yJbTaTe CBSI3bIBAHUS Uy)KePOJHBIX aHTUT'eHHBIX JleTepMHUHAHT C
K/IeTKaMM X03sIMHa.

4. Hapy1eHue rUCTO- reMaTUYeCcKuX 6apbepoB.

5. [leficTBUe CyriepaHTUTeHOB.

6. Hapyienusi pery/isiuy HMMYHHOW cucTeMbl ( YMeHbllIeHHe KOIU4decTBa WK (yHKI[MOHA/IbHAsi HeJ0CTaTOYHOCTh
cymnpeccrpyonmx tuMdonuTos, skcnpeccust mosieKya MHC kacca 2 Ha KJleTKax, B HOpMe UX He 3KCITPeCCHPYIOLX-
THUPEOLUTHI TIPH ayTOUMMYHHOM TUDEOUJIHTE).

Tema Ne 15. IMMyHHBIIH cTaTyc MaKpoopranusma. MeTojbl OLeHKH.

CocTosiHMe UMMYHHOM CHCTeMbl UMeeT Ba)kHellllee 3HaueHue B obeclieueHHMH roMeoCTas’a OpraHU3Ma, 3alluTe OT
BCEro reHeTUUeCcKH 4y>KepoJHOro.

VIMMyHHBIH cTaTyC onpegensieT 3¢ (QeKTUBHOCTL U COTIaCOBAHHOCTL PabOTHI BCeX CHUCTEM U 3BeHbeB HMMYHHTETA -
MakpocdaroB, KoMIieMeHTa, HHTepdepoHoB, T- 1 B- miMdoruToB, rinaBHONM CUCTEMbI THCTOCOBMeCTUMOCTU. Pasaen
MeJULIMHBI, U3yUaromiyii TaTOJIOTHI0 UesioBeKa B acrieKTe HapylleHHH (QyHKIUA UMMYHHOW CHCTEMBI, Ha3bIBaeTCs
K/IMHUYEeCKON NMMYHOJIOTHeH.

[jis1 MOCTaHOBKM AMarHO03a UMMYHOIATOJIOTMYECKOTO COCTOSTHMUS MPOBOASAT COOP MMMYHOIOTHYECKOTO aHaMHe3a U
TOCTAaHOBKY HMMMYHOJIOTUYECKMX TeCTOB. MOTYT TakkKe OCYLIECTBISATHCS TeCTbl in Vivo (KOXKHBIE TeCTbl),
peTreHOJIOrMYecKoe UCCIefloBaHue TUM(OUIHBIX OPraHOB (TUMYCA).

ITpu ormpoce orpefienisitoT Haubosiee BepOSTHBI MMMYHONATOJIOTHUECKUM CHHAPOM, CpPeAld KOTOPBIX OCHOBHBIMU
SIBJISIFOTCSI L11eCTh:

-MH(EKLMOHHBIN CUHIPOM;

- aJUIePrUYeCKUi CHHIPOM;

- ayTOMMMYHHBIA CUH/IDOM;

- TIepPBUYHBIN UMMYHO/Ie(HLIUT;

- BTOPUYHBIM UMMYHO/IeULIT;

- IMMYHONpOnU(epaTUBHbIA CHH/POM.

[ns oueHku oOIjero MMMYHHOTO CTaTyca  MCIIONb3yIOT Haubosiee IpOCTble M JOCTOBEpHBbIE I10Ka3aTesly,
OTpaKarolle CyMMapHyH 3(¢eKTHBHOCTb pabOThI BCeX CHUCTEM MMMYHHUTETA, A/ M3YyUeHUs YSI3BHMOIO 3BeHa -
cnequduuHble i Kaxol cucreMbl fuddepeHipanbHble TecTl. CrefioBaTesibHO, U3yYeHHe UMMYHHOTO CTaTyca
TIPOBO/IUTCS He MeHee ueM B fiBa 3tana. P.I1.ITeTpoB c coaBTopamu B 1984r. co3fanu ABYX3TaITHBINA TIOAXO/ K OLIEHKE
WMMYHHOI'O CTaTyCa, B COOTBETCTBHUH C KOTOPBHIM jJ1ab0paTOpHble UMMYHOJIOTHUECKHE TEeCTHI pa3fie/ieHbl Ha TeCThI
TIepBOTO ¥ BTOPOTO YPOBHS.

Ha mepBoM 3Tare ¢ MOMOILBIO MPOCTBIX OPUEHTUPOBOYHBIX METOJOB BBISB/SIOT “TpyObie” AedeKThbl (arouurosa,
K/IeTOYHOr'0 ¥ T'yMOpaslbHOr0 UMMyHHTeTa. K TecTaM NepBOro YDOBHS OTHOCHT :

- orpefiesieHre abCOIFOTHOTO ¥ OTHOCHUTE/IBHOT'O COZlep>KaHusl TMM(OLIMTOB B reprdeprueckoil KpoBH;

- onipeZiesieHye KosuuecTBa T- 1 B- muMmdoruros;

- orpe/ieJieHre YPOBHSI UMMYHOTJIO0Y/TMHOB OCHOBHBIX KiiaccoB (IgG, IgM, IgA);

- onipeziesieHye (haroLUTapHOW aKTUBHOCTH JIEUKOIUTOB,




- oTpefie/ieHHe TUTPa KOMILJIEMeHTa (He 00sI3aTesbHO).

C yyeToM aHaiv3a pe3y/bTaTOB TeCTOB 1 YPOBHS OMNpefensioT [aJbHEeMIIyI0 TakKTUKy HWMMYHOJIOTHYeCKOro
UCC/IeJOBaHUSI.

Boree TijarenbHbIN 1 r1y00KUH aHaIM3 COCTOSIHUS KIMMYHHOM CHCTeMbI IPOBOZSAT C IOMOIIBIO TECTOB BTOPOI'O YDOBHS
- aHa/lUTHYeCcKMX MeToZoB. K HUM MOXKHO OTHECTH MeTOobl OLieHKH (YHKIMOHalbHON akTuBHOCTH T- U B-
MM(OLIMTOB, (aroljUToB, BCIIOMOraTe/IbHbIX K/IeTOK, eCTeCTBEHHbIX KU/IEpPOB, KOMIIOHEHTOB CHCTeMbl KOMILJIEMeHTa
Y MHOTHX [JPyTHX.

MeToapl MCCIeZOBaHUS T/IaBHBIX KOMIIOHEHTOB MMMYHHOM CHCTeMBbl NPHHSTO [e/UTh TaKKe Ha CKPUHWHIOBBIE U
pasBepHYyTHIe.

ITpu oujeHke B- cucrteMbl UIMMyHHTeTa K CKPUHHHTOBBIM TeCTaM OTHOCSTCS @ orpefesieHue konudectBa CD19+ u
CD20+ krneTok, IgG, IgM u IgA, a Takke 1gG1,2,3,4, K pa3BepHyTbIM- O1acTTpaHCOPMALIMIO HA MUTOTEH JIAKOHOCA U
S.aureus, NMOBEPXHOCTHLIX MapKepoB B- numdoryTos.

ITpn onjeHke T- crcTeMbl UMMYHUTETa K CKDUHMHTOBBIM METO/IaM MO>KHO OTHECTH KO)KHBbIe TeCThl Ha OakTepHasbHble
AHTUTEHBI, OTpe/IeJIeHHe TOBEPXHOCTHBIX MapkepoB T- sumdorutos CD3, CD4, CD8, 6nactrpanchopmaiiuio Ha
(uTOreMarrIIOTHHYH, K Pa3BepHYThIM- M3y4deHHe NPOJYKLMH LUTOKMHOB, aKTUBALIMOHHBIX MapKepoB, T- K/IeTOUHbIX
PeLienTopoB.

ITpu oneHke ¢arouyTo3a K CKPUHUHIOBBIM TeCTaM OTHOCST OIpefie/ieHre KOJU4YeCcTBa HeWTPO(U/IOB, M3yUyeHHe HX
Mopdosiorni 1 00pa3oBaHUS aKTUBHBIX ()OPM KHC/IOPOZA, K pa3BepHYTHIM- OIpejejieHHe KWIIMHTa MHKpPOOOB,
JIM30COMAaJIbHBIX ()ePMEHTOB, LIUTOKUHOB.

CyllecTByIOI[e MeTOZbl OL|eHKM MMMYHHOIO CTaTyCa IIOCTOSHHO COBEpLIEHCTBYIOTCS, OJHAKO eCTb psifj 0OImX
TNpaBUJI, KOTOPBIX HEOOXOLUMO TIPUJePKUBATHCS TIPH OL|eHKe IMMYHOTPaMM :

- KOMIIJIEKCHBIM aHa/u3, a He OLleHKa O/[HOT'O IT0Kas3areJis;

- aHa/IM3 B KOMIUIEKCe C KIIMHNYeCKUMY ¥ aHaMHeCTHYeCKMMH JaHHbIMY;

- OIleHKa pe3KHX CABUTOB IoKa3aresieil (He MeHee 20% OT HOPMBEI);

- aHa/IM3 B IVHAMUKE;

- aHA/IU3 He TOJILKO (U He CTOJIbKO) abCOTIOTHBIX JaHHBIX, a COOTHOIIIEHUH MoKa3aTesiel (ocobo- ungekc Th/Ts);

- yueT BO3MOXKHBIX MHAVBHJYaJbHbBIX 0COOeHHOCTeH (BO3pacT, CONYTCTBYOIIMe 3abosieBaHUs) U KosebaHUM
nokasaTesiell ((pM3MOMOTMUeCKUX U TNaTOJIOTMUeCKUX- NpUeM MUY, (U3hvecKue HarpyskW, BpeMs CYTOK, [eliCTBHe
CTPeccopoB U T.A.);

- yUeT perruoHalbHbIX HOPM;

- y4eT MaTepHalbHO- TeXHHWYecKOoW 0a3el jaboparopuu. Ha BOOpy)XeHHWH COBpeMeHHOH /1abopaTOpuH- MPOTOUYHBIE
LIUTOMETPHI U Ipyroe 060pyJOBaHUe, KOTOPOe MO3BOJIsIeT HanboJsiee TOUHO ¥ IOAPOOGHO OIpe/ie/TTh UMMYHHBIN CTaTyC
(y1a3epHast MpoTOYHAst LUTOQIIFOOPUMETPHS).

MeTo/pl HiccejoBaHUs JTMMGOLIMTOB MOYKHO Pa3feJIUTh Ha M3yueHre TTOBEPXHOCTHBIX MapKepoB U (YHKI[MOHA/bHbIE
TeCThI.

N3yuenue noBepxHoCTHbIX CJ] aHTUTeHOB OCHOBBLIBAETCS Ha :

- MeTo/iax Po3eTK00Opa30BaHus;

- MeTozilax IMMYHO(/IF00pecLieHIINY;

- IMMyHO(epMeHTHOM aHa/u3e.

[ns onpenenenvsi KonuuecTBa T- K/IETOK Yallje MCIOJIB3YIOT METOJ PO3eTKOOOpa3oBaHUs C 3PUTPOLMTAMH OapaHa.
Meton ocHoBaH Ha pofctBe penentopa CD2 ¢ Genkamu MeMmOpaHbl 3pUTPOLIMTOB OapaHa. IIpu CMeLIMBaHUM
JUMQOLIUTOB € 3pUTPOLIMTaMK GapaHa 0bpa3yroTcs pUrypel B BUe po3eToK. KommuecTBo po3eTKO0OPa3yoIInX KIeTOK
(E- POK) cootBeTcTBYyeT KouuecTBy T- mumborutos (CD2+ KIeToK).

[ns onpesieneHus KoiuuectBa B- knetok ncnone3ytoT EAC- poseTku. JIMM(OLUTBEI CMeIIMBAaOT C SPUTPOLIMTaMHU
ObIka, 00pabOTaHHBIMY KOMITJIEMEHTOM U aHTUTEIaMH K SPUTPOLIUTAM.

BaxHeliiiee 3HaueHe numeeT BeiuncieHre nHgekca CD4/CD8 (xenrnepHo- cynpeccopHOro oTHoueHus). Heobxoaumo
YUUTBIBATh, UYTO HET eJMHOr0 MeTo/a A/is orleHKH T- xemnrepos u T- cyrpeccopos.

CD8+ necyt T- cynpeccopsl 1 T- kusiepsl, yacte NK- K/1eTok.

CD4+ necyt T- xenmeps! 1 T- MHAYKTOPBI, MOHOLUTHI, 3¢dexTopsl- T- kimetku I'3T.

[TosTomy onieHky Ts u Th ocymecTBsitoT Takxe B TeoUITMHOBOM TecTe. T- Cyrpeccopbl B IPUCYTCTBUY Teo(rMHa
TepsifoT criocobHocTh K E- poserkoobpasoBaHuio (TeodusnuH- uyBcTBUTesNbHble T- numdorutel), T- Xxenmepsl
TeoUIIMH- pe3ucTeHTHbl. OLjeHUBaIOT Takxke cyonomnymsaimu T- muMbornuToB ¢ perentopamu fns Fc dparmenTa :
IgM (T mro) u IgG (T ramma). T- ramMmma 3TO IpeuMyIIieCTBEHHO Xesrepbl, T Mio - CyIIpeccopsl.

K dyHKIMOHaNbHBIM TecTaM OTHOCSIT METO/bl OLieHKH MposvdepaTHBHON aKTMBHOCTH auMdonutroB Ha T- u B-
murtorenbl (PBTJI- peakius 6;1acTHOM TpaHchopMaluu TUMGOLIMTOB), MPOAYKIIMK aHTUTE/T, CHHTe3a MOHOHYK/IeapaMu
LIUTOKHHOB (0c060!).

Tema Ne 16. IMMyHo e pULIUTHI.

VimmyHHasi cucteMa 06safjaeT 0coObIMM (PH3MOOTHUYECKUMH MeXaHHW3MaMK (YHKI[MOHUPOBaHHUs (pacrio3HaBaHUe
aHTHUIeHa, aKTUBaLMsl UIMMYHOKOMIIETEHTHBIX K/IETOK, MX Iponudepanys, guddepeHIMPOBKa U UMMYHOPETYIISLUA).
Eciu B OfHOM WAM HeCKOJbKMX 3BEeHbSIX MMMYHHOM CHCTeMbl BO3HUKAlOT JedeKTbl, 3TO MPUBOJUT K
MMMYHO/Ie(PULIUTHBIM COCTOSIHUSIM.

ITo MpOUCXOXKIEHHIO pa3/IMyaloT MepBUYHble (TeHeTHUeCKH 00yC/IOBIeHHbIE) U BTOPUYHBIE (BO3HHUKAIOIHE B CBSI3U C
nHGeKUMSIMY, UHBa3UsSIMH, OITyXOJISIMH, CTapeHHeM, 0’KOTaMH, TpaBMaMH U J[p.) UMMYHO/e(ULIUTHIL.




B 3aBucHMOCTH OT ypoBHS JjedeKTa BbIJe/SIoT ¢

- UMMYHOZIe(ULUTBI, 00YCIIOB/IEHHBIE TIPEUMYILLIECTBEHHBIM MOPaXeHneM B- 3BeHa;

- IMMYHOZle(ULIUTEL, 00YC/IOB/IEHHbIE TIPeUMYILLieCTBeHHBIM ITopakeHreM T- 3BeHa;

- KOMOVHUPOBaHHbIE UMMYHO/e(DULIUTEL

PasnuyaroT Takke ryMmopasbHble (Camble YacTble), KJIeTOUHbIe U KJIeTOUYHO- TyMOpasibHble UMMYHO/e(ULIUTHIL.
HOeduuut mumdoruToB, Makpodaros, MIa3MalMTOB, TPAHY/IOLMTOB - 3TO KieTouHas ¢opMa UMMyHOAehUIIUTA.
HeduLut IMMyHOT/IO0Y/TMHOB (QHTHUTET) - 3TO TYMOPa/IbHBIA UMMYHOe(ULIUT.

[TepBruHbIe (BpPOXK/j€HHbBIE) UMMYHOZe(ULUTHI.

B ocHOBe nepBUYHBIX (BPO’KZEHHBIX) UIMMYHOZE(UIUTOB - TeHeTUYeCKHH /jedeKT, KOTOPBIM MOKEeT peaarn30BaThCs Ha
Pa3HBIX CTaAMsAX Pa3BUTHs MMMYHOKOMITETEHTHBIX KJIETOK - CTBOJIOBOM KjeTKH, 3Tanax Auddepenuyanvu T- u B-
KJIeTOK, IIPY CO3PEBAHUH I/Ia3MaTHUeCKUX K/1eToK. CIIeKTP XPOMOCOMHBIX ie(eKTOB UMMYHHUTETa J0CTaTOUHO LIHMPOK -
MyTal|l{, HapylleHHs] TPAHCKPUMLIMKM U TPAHC/SLUM, TeHEeTHUEeCKH JleTePMUHUPOBaHHbIe JedeKThl MeMOpaH KJIeTOK.
Ocoboe 3HaueHWe TIpUZJAETCSl aHOMalusM KODOTKOro Iuleya X - XPOMOCOMBI, C KOTOPbIMH CBsi3aH MeXaHHU3M
ummyHoperyssiiyi. C obacteto HLA-D cueruiens! reHb Ir (CHIbl MIMMYHHOTO OTBeTa) U Is (Cyrpeccuyd UIMMYHHOTO
otBeTa). OKOJI0 TPeTH MepBUUHBIX IMMYHOZe(DHIITOB CIIeTUIeHbI C TI0JIOM U IIepesjatoTCsl 110 Hac/IeCTBY.

[TpobneMa BPOXKIEHHBIX MMMYHOJe(ULIUTOB- 3TO MPEUMYIIECTBEHHO Mpo0jeMa TeAUaTpUM, TONBKO B TOCTeIHHE
JleCSTH/IETHS TI0C/Ie pa3paboTKU METO/I0B JTUArHOCTUKH U JIeUueHHs TIepBUYHBIX UMMYHO/|e(UIIITOB CTaI0 BO3MOYXHBIM
TIPO/JIEBATh >KU3Hb 3THM 00JIbHBIM (Mpo6JieMa OMMOPTYHUCTUYECKUX UH(DEKLIUMH, OyXosel U T.4.). UMMyHOoAebULUThI
MOTYyT OBbITh CBfi3aHbI C HapylleHHeM Jit0060ro U3 3BeHbeB UMMyHUTeTa (T.e. He Tosbko T- u B- nmumdoruros, HO U
MakpodaroB, KOMIUIEMEHTa, [JIaBHOH CHCTeMbl THCTOCOBMECTHMOCTH, HHTep/ielkuHOB M Jp. Haubosee wyacto
BBIZENSAIOT UIMMYHOZe(UINTLI, 00yCIOB/IeHHBIE:

- HapYILLEeHUsIMU T'YMOPa/IbHOTO 3BeHa UMMYHUTeTa (TUIo- ¥ araMMar/io0yIMHeMHH | fIp.;

- HapylleHusIMY QYHKIWI TUMyCa M KJIETOYHOTO UMMYHHUTETa;

- HapylIeHUsIMU B cucTeMe (aroLirosa;

- pedekTamMy CCTEMbI KOMIIEMEHTA;

- TSDKeTbIMA KOMOWHUPOBAaHHBIMH HapyIIeHUSIMH.

U3 yncia nepBUYHBIX UMMYHO/e(DULIMTOB NpHBeZieM HarboJiee sipKue pUMephl.

1. Bonesnp BpyToHa - HacneAcTBeHHasi , CLiell/IeHHas! C 110JI0M T'MroraMMmaryiobyiMHeMusi, o6ycoB/ieHHas fedekTom
B- xneTok. bosetoT ManbuMKK OT KJIMHUYeCKU 3/0pOBOM MaTepH (  pelieCCHBHBII THM Hac/leICTBEHHOCTH, CLieTl/IeHHbIN
¢ monoMm). He BbpabaThiBalOTCS aHTWTeNa TPOTHB OakTepuaibHBIX HMHGEKUui, HeoOXofuMa 3aliuTa
HMMMYHOTJI00y/IMHAMY ¥ aHTHOMOTHKAMH.

2. IlIBeiiljapckasi aramMmaryio0yJIMHEMUsI - TsDKeJbIi KOMOWHUpOBaHHBIA T- u B- uMMyHOzeUOUT, CBSI3aHHBIA C
HApYLUEHUsSIMU Ha YPOBHE CTBOJIOBOW K/eTKH. CHIDKEHO KOMYeCTBO T- K/I€TOK M WMMYHOT/IOOY/IMHOB OCHOBHBIX
ki1accoB. HaceoBaHue ayTocoMHO- pelieccuBHOe (D0/I€0T Y MaJbUKMKU U [JeBOUKH) WM peLieCCUBHOe, CLeI/IEHHOe C
nosoM. OTMeuaeTcsl TMMOIN/A3Ws TUMycCa U JMMGOY3/I0B, 5K3aHTEMBbl, JKelTy/OUYHO- KHIeyHble pacCcTPOHCTBA U
MTHEBMOHUM. [leTH pefiKo JO>KMBAIOT /IO TPeX JIeT, JleueHNe- Nepecajkoii KOCTHOrO MO3ra.

3. Cungpowm JIyu- bap (arakcusi- Teneanruskrasusi). Cesiza ¢ AedeKkToMm TUMyca U MyTalysMu B 7 U 14 xpomocomax.
YmeHnblileHo KosmmdectBO T- KieTok (rmipeumyiriectBeHHO T- xemmepoB) u B- kimetok. KimmHuuecku- HapyiieHue
KOOD/IUHALIMY [IBI)KEHUM, AeO0WIbHOCTh, TeIeaHTMIKTa3uM, WHQEKIUU [JbIXaTelbHbIXx myTel (oTcyTcTBUe IgA),
oIy X0y JTMM(OUJHON TKaHH.

4. CHHIPOM TPETHEr0 W YETBEPTOro IJIOTOUYHBIX MEIIKOB (cuHApoM [Iu /[xopmku). HabmogaeTcs arasus TMMyca u
MapaluTOBUAHBIX Keje3. CHHTe3 HMMYHOI/IOOY/JIMHOB OCYLLECTB/SIETCS HOPMaibHO. K/IeTOUHBIM WMMYHHUTET
OTCYTCTBYET, UTO Je/aeT TakUX OOJbHBIX BOCIPUUMUMBLIMU K BHUDYCHBIM UH(EKIMSM U I'PUOKOBBIM [TOPKEHUSIM.
Pannuii ipu3Hak 60/1e3HU - TeTaHus, 00yCc10BIeHHas Ae(ULUTOM KasbLysl.

5. XpoHHuecKuii rpaHy/ieMaTo3 - 3aboJieBaHye, CBS3aHHOE C HapyLIeHUsMU JIN30COMabHbIX (epMmeHTOB. ParonyTos
OCYILIeCTBIISIETCS, OJHAKO KWIMHT ¥ TIepeBapuBaHHe MHUKPOOPraHHW3MOB He IMPOUCXOJUT, OTCYTCTBYeT CIIOCOOHOCTB
BoccTaHaBMMBaTh HUTpocuHui TeTpazoyuii (HCT). Y Oo/bHBIX BBISB/ASIOT DPeLUAWBHPYIOLIAE CTa(UI0KOKKOBBIE
abcreccel, OTUTHI U JpyTHe THOWHO- BOCHAMTe/bHBle 3abosieBaHusi. Bose3sHs 00ycC/ioB/ieHa Hacjie[CTBeHHbIM X -
CLeTJIeHHbIM ayTOCOMHBIM /le()eKTOM KHC/IOPOAHOTO B3PbIBa B HEMTPOdHIax U MOHOUTaxX (Makpodarax).

IMpu Bcex Qopmax TMEePBUYHBIX WMMYHOAE(QULMTOB TIOBBIIIEHA YaCTOTa 3/I0KAUeCTBEHHBIX HOBOOODA30BaHMM,
0cobeHHO MM(OPeTUKY/ISIPHOH cucTeMbl. ONyxXo/d MUMMYHHOH CHCTeMbl INOApasfenstoTcs Ha B- xierounsle, T-
KJIETOUHbIe U CBsi3aHHbIE C YCUIEHHOW mponudeparyeil “Hy/eBbIx” TUMQOLUTOB (TpeTheil nomysiuyy). BosHukas B
pe3ysibTaTe HapylleHUsl “HafiI30pHON” (PYHKLIMM UMMYHUTETa, 3/I0KauecTBEeHHbIe OIMYXO/M CaMU CTAaHOBSITCS OCHOBOM
Pa3BUTHS TSKEJIOT0 BTOPUUHOTO UMMYHOeULIUTA.

K 061m1m nposiB/ieHUsIM IMMYHO1eULIATOB OTHOCSATCS:

- WH(EKUMOHHbIM CHUHAPOM (THOMHO- CenTUYecKHWe TIPOLeCChl CBs3aHbl C HApYLIEHHSIMA TIPeNMYIeCTBeHHO
T'YMOPaJIbHOTO WMMMYHHUTETa, OMMOPTYHUCTUYECKHE BUPYCHbIE, TPUOKOBBIE M TMPOTO30WHBIe 3abosieBaHUst - C
JedekTamMy KIIETOUHOTO UIMMYHHTETA);

- JKeJIyZlOuHO- KHllleuHble pacCTPOWCTBA (HapylleHUsl BcachiBaHus, AedULuT IgA, nHbeKLUN Keny[0UHO- KUIIeYHOTo
TpaKTa);

- OIyXO/JY UMMYHHOMN CHCTEMBI;

- aJUIePrUYecKuil U ayTOUMMYHHBIA CUHIPOMBI (TOIHH, ay TONMMYHHbIE TeMOJINTHUeCKHe aHeMUH );

- yacToe COUeTaHHe C TIOPOKAMU pa3BUTHS (TIPU BPOXKEHHBIX UMMYHOAeQULITAX);




- reMaToJIOTMUeCcKe H3MeHeHWs (CHIDKeHWe KOIMYecTBa JMM(OLMTOB W HeHUTPOGHIOB, 303UHOGWINS, aHEeMUH,
TPOMOOLIUTOTIEHHS).

Bropuunsle (mprobpeTeHHbIE) UMMYHOe(DULIATHL.

Bropuunble uy npuobpeTeHHble UMMYHOZe(hHULMTEl BO3HUKAIOT BC/AEACTBHE KaKOro- MO0 TspKesaoro 3aboseBaHUs
(T.e. KaK MpaBUJIO NIPY paHee HOPMaJbHOM UMMYHHOM cTaryce). K OCHOBHBIM NpUYMHAM BO3HHMKHOBEHHS! BTOPUUHBIX
UMMYHO/le(pULIUTOB MOKHO OTHECTH C/IeJyIOILHe.

1. ITapa3uTapHble ¥ IPOTO30HHbIe 60Ie3HU (OMTHUCTOPX03, MAISIPHS, IIKCTO- U TPUIIAHOCOMO3bI, TPUXHHEIIE3 U JP.).

2. BupycHble HHQEeKLH - Harbosiee KpyIHasi rpyIiia MHQEKLMOHHBIX areHTOB, BhI3bIBAOIMX UMMYHOAE(QULIUTHL:

- BHYTpUyTPOOHBIE MH(EKLMH (LIUTOMErasoBUpyCHasi UH(EKIUs, KpacHyxa);

- ocTpble UH(MEKIMHY (KOPb, TPUII, KPAaCHYXa, TapOTUT, BETPsSIHAs OCIIa, BUPYCHBIE TelaTUThI);

- nepcuctupytomye (renatut B u C, repnec);

- nHpeKUM UMMYHHOU cuctemel (BUY, [IMB, Bupyc OniuTeiiH - bapp).

3. BakrepuanbHble uHpekuu (Tybepkyes, cudunuc, emnpa).

4. Xypypruueckve BMellaTe/1bCTBa, TPaBMbI.

5. Oxoru.

6. HapyeHust oOMeHa BellecTB (caxapHbIii 1UabeT) ¥ UCTOLLeHHe (TO0JaHue).

7. 3abosieBaHMsI OPraHoB Bbl/e/ieHNsT (YpeMHusi).

8. Onyxomnu.

9. XpoHuueckue comMaThuyeckue 3abosieBaHusl.

10. [elicTBUe JieKapCTB, 3KOJOIUYeCKUX U MPOU3BO/ICTBEHHBIX (JaKTOPOB, paJiualiiy.

Kpatko AauM XapakTepuCTUKY OCHOBHBIX BHU/IOB BTOPUUHBIX UIMMYHO/e(DULIUTOB.

[HedekTsl IMMYHHOTO CTaTyCa [P Mapa3uTapHbIX ¥ IPOTO30MHBIX 3a00/1eBaHUSIX CBSI3aHBI C PSZIOM MEXaHHU3MOB :

- yrHeTeHWeM (QYHKI[UU Makpoaros (Massipusi);

- BbIpabOTKOM TUM(OLIUTOTOKCUHOB (OMTUCTOPX03, TPUXHUHEIIIe3);

- BBIPabOTKOM CYTMPECCUBHO JIeMCTBYIOMIMX (PaKTOPOB (TPUMAHO- U IIKMCTOCOMO3bI);

- pasMUYHbIMU HapyLIeHUSIMA UMMYHOPErYJ/ISLMH.

VmmyHozeduimTs! py 6akTepuanbHeIx MHbekusax. Yacto HabmtozaeTcs cHwKeHue T- nuM(OLUTOB U MUTOTEHHOM
aKTUBHOCTH Ha ¢uroremarrmotuHud (PI'A)- serpa, Tybepkynes, cuduinc, MHeBMOKOKKOBbIe MH(EKLMH, KOKJIIOLI,
Opyuesnnes, ckapiaTuHa). IIpu crpento- M cTadUIOKOKKOBBIX MHGEKLUIX 10jaBjaeHre T- 3BeHa UMMyHHUTETa 4acTo
coyeTaeTcsi C TIOBbIleHMeM (QyHKUMM B- cucrembl u  ¢dopmupoBaHueM MHQEKIJMOHHO- aijiepruueckux U
ayTOMMMYHHBIX OCJIO>KHEeHHH (3ab0/1eBaHui).

VimmyHOepULITHI TTPY BUPYCHBIX MH(eKMsAX. MHOrHe BUPYChI BBI3BIBAIOT Pe3Koe yrHeTeHHe T- 3BeHa UMMYyHHTeTa (
BUDYChl KOpH, KpacHyXH, TDUWIIa, Mapotuta). IIpM KOpW W TpHIIle 3TO HapylleHHWe codeTaeTcs C ZAedeKTamu
(haronuTo3a, uTo elle 6osiee yrHeTaeT MPOTUBOMUKPOGHYIO 3aIlUTy U CTIOCOOCTBYET MPUCOEAUHEHUIO GaKTepHaTbHBIX
ocnokHeHu#l. OpHako Haubosmee CylljeCTBeHHble HapylleHHS MMMYHHOH CHCTeMbl BbI3bIBAlOT — BHPYCBI,
HerocpeJCTBeHHO MOpa)karolllie IMMYHHYIO0 CUCTEMY.

1. Bupyc ummyHogedwuruta uenoseka (BY) Bbi3biBaeT 3a00/ieBaHre, KOTOPOE HAa3bIBAIOT “CHHZAPOM MPUOOPETEeHHOTO
ummyHogedunura (CIIMI)”. DTOT BUPYC OTHOCHTCS K PETPOBHpPyCaM M HMeEeT TPONM3M K KjIeTKaM HMMYHHOU
CHCTeMbI M HEKOTODBIM JPYTUM KieTkaMm, HecymuMm CD4+ penenrtop. CD4 siBnisiercsi (hakTHUeCKy peLienTopoM Jyist
BUY, Gnarogaps koropomy PHK Bupyca momazgaer (uHduOupyet) KieTku, dopmupyer ITHK- kommro, KoTopas
BcTpauBaercs B JJHK (reHOM) K/IeTKM X03fMHa U T0y4aeT BO3MOYKHOCTb pEIIMLMPOBaThCs. BHpyc okasbiBaeT Ha
KJIeTKU LuTonatuuecknid 3¢dexT, Bei3biBas mopaxeHue T- xemmepoB u gpyrux C/I4+ KIeToK, CHWDKeHHMe HHJeKca
CD4/CD8, rnobanbHbIi [edheKT TyMOpaJbHOTO W K/I€TOYHOTO WMMYHHUTETa B COUETAaHMU C TTOJIMK/IOHATBHOU
akTHBaLuel B- nmumdoruros, pe3koe ociabneHre NpOTUBOUH(EKIMOHHOM U IPOTUBOOILYX0/1eBOH 3amuThl. ITapazsokc-
nporpeccupoBanue 6osie3Hu (MMMyHozeduLMTa) Ha (oHe aKTUBHOTO aHTUTenbHOrO oTBeta M I'3T Ha BUY. Ha stom
thone mipucoeauHstorcs: onmoptyHuctuueckue (CITW/I- accoumypoBaHHble) BTOpuuHble nHbeKuu U nHBasuu (LIMB,
rerpec, MHeBMOLIMCTO3, TOKCOIIa3M03, MUKOIIJIa3MO3 U [Ip.).

2. LHuromeranoeupyc. LIMB uHbekius NpuBoAUT K pe3koMy cHIKeHH0 CD4+ T- muMQOIMTOB U TUIepakKTUBHOCTU
CD8+ T- K/IeTOK, YrHeTeHHI0 KJIeTOYHOro MMmyHuTeTa. LIMB OTHOCHTCS K ceMelCTBY repriec- BUPYCOB , 4acTO
BBI3BIBAIOLIUX MEPCUCTeHTHBIe MH(EKIMY U Pa3BUTHE BTOPUYHBIX MMMYHO/e(ULIITOB.

3. Bupyc DmnrediH- Bapp BbI3biBaeT WH(EKIIMOHHBIM MOHOHYK/IE03. PellenTopoM /s 3Toro Bupyca siisercs CD21-
peLienTop, MO3TOMY IIOPa)KaroTCs MpPeuMYILeCTBEHHO B- K/eTKu. DTH ke pellenTopbl MMEIOTCS Ha JeH/PUTHBIX
K/eTKax JTUMGOUAHBIX (OJIMKY/IOB, LiepBUKanbHOM 3nutenuu. CII21 perenTop siB/sieTCss MeCTOM NPUCOeVHEeHHUs
C3d- kommoHeHTa KoMriieMeHTa. [IpucoeuHeHre K peLIeNTOpPy BUpyca JMIITeldH- bapp BbI3bIBaeT 3KCIPeCCHI0 Ha
MeMOpaHe B- mumdoruToB ocoboro aHTHreHa, pacriosHaBaemoro C[I8+ mumMdonuTaMH Kak uy)kepopHoro. B
pe3ysibTaTe B- K/I€TKM CTaHOBSITCS MHUILEHBIO Zijisi COOCTBeHHBIX T- KeTOK. B KpOBHW ompezienisieTcsi aTWITAUYHBIA T-
mumdonuTo3, OnmactrpaHchopmanusi B- KieTok, BbipaboTKa reTepoGUIbHBIX aHTUTeN. POPMHPYeTCs CI0XKHBINA
UMMYHO/Ie(ULIUT C 37IeMeHTaMH ayTOarpecChi.

VMMyHOzeUIMTBI TIPY 0XKOTax yCyryO/IsIOT ONacHOCTh MHGEKLMOHHBIX OC/I0KHEeHUH. B nepBble AHU npeobiazaer
CHIDKEHHe MMMYHOIJIO0Y/IMHOB OCHOBHBIX K/accoB (ocobeHHO IgG). B panbHeliem fjelicTBHe 0)KOTOBBIX aHTUTEHOB
NpUBOAUT K B- KiertouHodl ctumyssiuu. OTMeueHO CHIDKeHMe psifia Mokasaresied T- K/1eTOYHOrO MMMYyHHTeTa B
pe3yJibTare JelCTBUs 0XKOTOBbIX TOKCUHOB- CD3+ u CD4+ KeToK, uHrubupyetcs arouyTos, CHWKaeTCsl aKTUBHOCTh
KoMIuieMeHTa. [IporHocTiuecky HebaronpusiteH gricbananc cootHowenuss CD4/CD8.



VMMyHOepULIUTEI, CBSI3aHHBIE C HEJOCTaTOUHOCTBEO TIMTAHUSI, FOI0JAHUEM, HADYLIEHUAMU OOMeHa BeILeCTB.

ITpu caxapHOM /iMabeTe BO3HHMKAET TPepacrioyioyKeHHOCTb K OakTepraabHBIM MH(EKLUsIM, CBsI3aHHasi C HapyIIeHremM
(yHKUMH TeMKOLIMTOB- XeMOTaKCHCa, a[re3UBHbIX U OaKTepULIHBIX CBOHCTB.

Heduiur Oesika B opraHu3Me TakKe II0BbIIAET BOCTIPUUMUYNBOCTD K MHGEKLUSM. YTHeTaeTCs IepBUYHBIA UIMMYHHBIH
otBeT (cuHTe3 IgM), harorurapHas ak TUBHOCTb KJIETOK, MUTOTeHHast akTUBHOCTD (110 iaHHBIM PBTJT ¢ ®T'A).

JedumtT MUKpO3/71eMEHTOB CYIL[eCTBEHHO CKa3bIBaeTCsl HA MMMYHHOM cucteMe. ledHuLnT jKene3a BefleT K CHIKEHHUIO
aKTMBHOCTH yKeJie30cofepsKaimx pepmeHTos, T- 3BeHa, ypoBHs Muesonepokcuzasel 1 APK. [ledurmr rvHKa BesjeT K
runoyHKUM TUMyca co cHwkeHneM CD4+ T- mumdounToB, oTBeta Ha MHUTOreHBl, akTHBHOCTH NK KieTok,
¢arouuTtapHoro 3BeHa. [leuUUT NUTHS BeJeT K HeAocTaToyHOCTH T- mumdouutoB, ocobenHo CD8+ KieTok.
Cy11]ecTBEHHO CKa3bIBaeTCsl HAa IMMYHHYIO CHCTeMY Je(ULIUT Me/iy, celleHa, KasbLus, MarHus. C neuiuToM MarHus
CBsI3aHbl HapyIlIeHUs] CUHTe3a aHTUTeJ], aKTUBALIUU CUCTeMbI KOMITJIeMeHTa.

JlekapcTBeHHble UMMYHOZe(hULIUTLI CBSI3aHbl IPEMMYILECTBEHHO C UX UMMYHOTOKCHUECKUM JielicTBUeM. J]oCTaTOuHO
4yacTo OTMeyvaeTcsl akTvBalus T- cynpeccopoB, yMeHbllleHHe KoinyecTBa B- kieTok, cHrbkenue [gA. CyilecTBeHHOe
B/IMSIHME HAa UMMYHHBIN CTaTyC OKa3blBalOT aHTUOMOTHKY, Ja)ke [P KOPOTKMX LIMK/IaX TIPUMeHEHHs], IIPeXKe BCero -
MeHULWIMHDI, TeTPALMK/IMHBI, CTPENTOMHLMH, MPOTHBOTYOepKy/ie3Hble W aHTUTpUOKOBbIe mpenapaTbl. OHH
BBI3BIBAIOT :

- nedexTbl HOPMUPOBaHUS EPBUYHOTO KIMMYHHOTO OTBeTa (CKOPOCTH 00pa30BaHUs K/IOHA MIa3MaTHUECKUX K/IETOK U
AHTUTEI000pa30BaHus);

- CHWKeHUe NTPOTUBOBUPYCHOM 3allJUThl;

- CHWKeHHe [UTOTOKCUYeCKOH akTUBHOCTU T- mMMGOLUTOB;

- yMeHblileHHe GarolyUTapHOi akTUBHOCTU HEUTPO(dHIOB U Makpogaroa.

Oxono 70 ThICAY XUMUYECKUX COeAMHEHHH, CBf3aHHbIX C IPOW3BO/ICTBEHHOM [esTeNbHOCTbI0O U HapylIeHUsIMU
JKOJIOTUYeCKOM OOCTAHOBKM OTHOCATCS K pas3psily TOKCHUECKMX M OKasblBalOT pa3HOOOpa3Hoe [eliCTBHe Ha
VMMYHHYIO CUCTEMY.

CyllleCcTBEHHOe B/MsSHHME Ha WMMYHHYIO CHCTeMy OKasblBaeT cTpecc. HauanbHbIM THepuof, OCTpPOro cTpecca
XapaKTepH3yeTcsi CHI)KEHHEM TPOTHBOOIYXO0/IEBOTO 1 TIPOTUBOMH(EKI[MIOHHOT0 UMMYHHWTETa, B JaJbHEHIIeM MOTYT
NPUCOeIMHATLCS ayTOMMMYHHbIe U ajlepruueckye peaklydu. XPOHWYeCKUR cTpecCc Heu30eXHO IIPUBOJUT K
(hopMHPOBaHMIO BTOPUYHOTO UMMYHO/le(ULIUTA.

CylliecTBEHHOe MeHsIeTCsl UMMYHHBIA cTaTyc rpu crapeHud. OTMeuaeTcsi MHBOJIFOLMSL TUMYCa, CHIDKAeTCs YPOBeHb
TUMHUYeckoro (akropa. C BO3pacTOM CHIDKAeTCs aKTUBHOCTb K/IETOUHOTO WMMYHHTeTa, CTpaZlaloT 3Tallbl
pacriosHaBaHUsI aHTHUreHa, NposmdepaTVBHas akKTUBHOCTh T- KieTok, usaMeHsercsi CD4/CD8 wHieKC B CTOpPOHY
CYTIPeCCOPHOM aKTUBHOCTH, CTPaJaloT HaZ30pHbIe (PYHKLIMH ITPOTHBOOITYX0/IeBOM 3aIl{UTHI.

B oTnmumy OT mepBUUYHBIX UMMYHOZe(HUIUTOB, BTOPUUHbIE UMMYHO/e(hHLUTH B OOJIBIIMHCTBE CIyuaeB He HOCST
HeoOpaTMMOro XapakTepa ¥ QYHKIIMM UMMYHHOW CHUCTEMBI MOTYT BOCCTAHAB/IMBAThCS, €C/TH TIpeKpaljaeTcs AeldCTBre
(hakTOpOB, 000C/IOBUBIIIUX UMMYHO1E(DHIINT.

Tema Ne 8. OcHOBbI HMMYHOTEpPAaNIH U HMMYHOTIPO()H/IaKTUKH.

VimmyHOTepanusi- MeTo/, Jle4eHUs], TP KOTOPOM OCYIIIeCTBJIsIeTCs] BO3JeliCTBUe Ha MMMYHHYIO CUCTeMY : 110/jaB/ieHre
MMMYHHOIO  OTBeTa (MMMYyHOCYNpeccusi), CTUMY/BSILMsI  OTBeTa (MMMYHOCTUMYJISILIUS),  BOCCTaHOBJ/IEHHE
HMMYHOZe(GULUUTOB (MMMYHOKOppeKLWsi). B mpuknagHoMm, 0ojiee y3KOM CMbIC/ie MMMYHOTEpAIUsl HCIOJB3YeT
crienurUecKrie METObI cepoTepanyu (MpUMeHeHHe UMMYHHBIX CBIBOPOTOK, IMMYHOT/I00Y/IMHOB), BaKLIMHOTEPAIUH
(;1euebHBIE BAaKLIMHBI), UMMYHOKOPPEKLMH (ZeCeHCHOUIU3aLus 1 Ap.).

VMMyHOMIpodUIakKTUKa - Criocod mpenynpexaeHust HPEKIMOHHBIX 3a00/1eBaHUN MyTeM CO3[jaHUsI UCKYCCTBEHHOTO
crienu$UUecKoro MMMyHUTeTa. BblIesioT BakLMHONPOGUIAKTUKY (CO3ZaHHe aKTMBHOIO HMMMYHHUTETa 3a CUeT
BaKL|H, aHTUTeHOB) U CeponpodUIakTHKy (MTaCCUBHBIM MMMYHUTET 3a CUeT BBe/leHWs B OpraHu3M crielin(uuecKux
aHTHTEJI - IMMYHOTJIOOY/IMHOB).

OCHOBHYI0 poJib B CrieLiugrueckoi mpoduiakTike HHOEKIMOHHBIX 3a00/IeBaHNI UMeeT BaKIIMHOMPO(UIaKTHKA.
Bapuosnsinysi - paHee NPUMEHSIBLIMICSA Croco0 3aliUThl OT HATypaJbHOW OCIBI C TIOMOIIBIO BTHUPAHUS B KOXY
HeOOJTBILIOr0 KOJTMUeCTBa 3apa3HOro MaTepyasa OT BBI30PABIMBAIOIIMX OT OCIIBI JIFOZIeH U3BeCTeH C He3araMSTHBIX
BpeMeH. B Poccuy ofiHOM K3 MepBbIX 3TOM mpoljeaype nozasepryiack Exkatepuna II. OpHako criocob BapyoSILUU ObLT
OUeHb ONACHBIM.

BakuyHarust. BaknuHaipedl ueyioBeuecTBO 00s3aHO 3.JI’KeHHepY, KOTOpPbIM B 1796r. mokasana, uTO IIPUBHBKA
KODOBBEM OCIIbl - BaKL[MHaLMs (vaccinum - ¢ jlaT. KOpoBUi) 3@ deKkTrBHA /151 MPO(UIaKTUKA HaTypanbHOU ocribl. C
TeX T10p MpernapaThl, UCII0/Ib3yeMble JIJIs1 CO3/jaHus Criell(uecKoro akTUBHOIO UIMMYHUTeTa, Ha3blBalOT BaKLIMHAMHU.
CyllecTByeT psifi TWIOB BakUWH - JKUBble, YOHUTBIe, KOMIIOHEHTHble M CyObeJUHUUHbIe, DPeKOMOHHAHTHBHIE,
CHHTETHYeCKHe O/IMTOMeNTHHbIe, aHTUUANOTUNIMYEeCKE U JIp.

1. Y6utele (MHAKTUBUPOBAHHBIE ) BAKLWHBI - 3TO BaKLWHHbBIE TIPeraparhl, He COZAep)Kalljie >KUBBIX MHKPOOPraHU3MOB.
BakIMHBI MOTYT COZiep>KaTh LieJbHbIe MHUKPOOBI (KOPIYCKYJIbI) - BaKIWHBI MPOTHB UyMbl, FPUIIA, MOJMOMHUETUTHAS
BaklMHa CoJKa, a TakKe OTZe/IbHble KOMIIOHEHTHI (IToIMcaxapy/iHasi THeBMOKOKKOBasl BaKl{MHa) WM UMMYHOJI0TYeCKU
aKTHBHbIe (ppakLUy (BakLMHA [IPOTUB BUpYyCa rernaTtura B).

Pa3nnuaroT BakKLMHBI, COZieprKalljiie aHTUreHbl OJHOro Bo30yzuTessi (MOHOBaJIeHTHbIE) MM HeCKONbKUX BO30yauTeseit
(TiovBasieHTHbIE). Y OHTble BaKIMHBI KaK MPaBWJIO MeHee UMMYHOT€HHBI, UeM >KUBble, peaKTOTeHHbI, MOTYT BbI3bIBaTb
CeHCUOW/IN3ALIMI0 OpPraHU3Ma.

2. OcnabneHHble (aTTeHYHPOBaHHbBIE) BaKLMHBL. JTH BaKMHBI UMEIOT HEKOTOPBIE TIpeUMylLiecTBa nepefi youteiMu. OHU



MOTHOCTBIO COXPAHSIFOT AHTHT'eHHbIM HAabOp MUKpOOpraHM3Ma W o00ecreuuBaroT 0osiee JJIMTETBHOE COCTOSTHHE
cneuduyecKoil HeBOCTIPUMMUMBOCTH. JK¥Bble BaKLMHBI TIPUMEHSIIOT /11 TIPO(UIAKTHKY TT0JIMOMUENNTA, TY/SIPEMUH,
OpyLesnesa, KOpPH, >KeNTOH JIMXOPaZiK¥, SIMJeMUUYecKOro rapoTura. HejoctaTku - Hajqduue He TOJIBKO HY)KHBIX
(TIPOTEKTHBHBIX), HO U BPeJJHBIX /Il OpraHU3Ma aHTHUI'€HHbIX KOMIIIEKCOB ( B TOM UHCJIe TIepeKPecTHO pearupyroiux C
TKaHsIMU UeJIoBeKa), CeHCUOMIN3aLyisi opraHn3Ma, OoJibliasi aHTUreHHasi Harpy3ka Ha UIMMYHHYIO CHCTeMY U JIp.

3. KowmrioHeHTHBIe (CyObeJUHMYHBIE) BakKOWHBI COCTOSIT W3 TJIaBHBIX (Ma)KOPHBIX) aHTHUIEHHBIX KOMIIOHEHTOB,
CIIOCOOHBIX 00eCTIeUNTD MPOTEKTUBHBIA KIMMYHHUTET. VIMU MOTYT OBITS :

- KOMITOHEHTBI CTPYKTYD K/I€TKU ( aHTUT€HBI KJIeTOUHOU cTeHKH, H - 1 Vi - aHTureHsl, pubocomanbsHble aHTUT€HBI);

- QaHATOKCHMHBI - TIperaparthl, COfepKaljre MOAWGHULMPOBAHHBIE XHUMHUYECKHUM ITyTeM 3K30TOKCHHBI, JIMIIeHHbIe
TOKCHYeCKHX CBOMCTB, HO COXPaHMBIIVE BBHICOKYI0 aHTUT€HHOCTb M UMMYHOT€HHOCTb. DTH Ipernaparbl 00ecrieunBaroT
BbIpabOTKY aHTUTOKCHUECKOTO0 HMMYyHHUTeTa (AaHTUTOKCUYECKMX aHTUTel - aHTUTOKcHHOB). Haumbosee mupoko
UCIIONB3YIOTCS AU TepUiHBIA U cTONOHSIUHBIM aHaToKcuHbl. AKJIC - accoluMpoBaHHasi KOKJIOIIHO- JU(TepUitHO-
cTosbHsYHAs Bak[yHA. [loyueHHble XUMHUUECKHM IyTeM BaKLMHHBIE IpernapaThl (IpUMep- aHaTOKCHHEI, M0TyYaeMble
06paboTKOM 5K30TOKCHHOB (JOPMaTMHOM) Ha3bIBAlOT XMMUUECKUMH BAKLIMHAMUY;

- KOHBIOTHPOBAHHbIE BaKI[MHbI- KOMIL/IEKC Ma/IOMMMYHOT€HHBIX 10/IMCaXapy/i0B ¥ BHICOKOMMMYHOT€HHBIX aHaTOKCHHOB-
Harpumep, couetaHue aHtureHoB Haemophilus influenzae u ob6ecneurBaiolero KWMMYHOT€HHOCTh BaKLIMHbI
I TepuitHOro aHaTOKCHHA,;

- cyObeJMHUYHBbIE BaKLVHBI. BakIMHy MPOTHB BUpYyCa rerariuta B rOTOBAT W3 MOBEPXHOCTHBIX OenkoB (cyObeauHMLI)
BupycHbIx vactul] (HBs anrtureH). B Hacrosijee BpeMs 5Ty BakLMHy IO/y4yalOT Ha PeKOMOMHAHTHOH OCHOBe- C
TIOMOLIIBIO IPOXOKEBBIX KJIETOK C IIa3MUZ0H, Kogupytoiieii HBs aHTureH.

4. PekoMOWHaHTHBIe BakMHbL. C [TOMOIIBI0 METOJOB FeHHOM MH)KeHepHH I'eHbl, KOHTPOIUPYIOIHe CUHTe3 Hauboree
3HaUMMBbIX UIMMYHOT€HHbIX JIeTepMUHAHT, BCTPaUBalOT B CAMOPETUIMLIMPYIOLecs reHeTUYeCKre CTPYKTYphI (T171a3MU/b,
Bupycel). Ecu HocutesieM (BeKTOPOM) SIBJISIETCS BHUDYC OCIOBAKLMHBL, TO JaHHas BakLUWHA Oy/leT B OpraHu3Me
WHIYLMPOBaTb UMMYHHUTET He TOJIBKO TIPOTHB OCITbI, HO U MIPOTHB TOr0 BO30YyJuTe/Is], Yel reH ObLT BCTPOEH B €r0 reHOM
(ecv ren HBs anTUreHa - NpoTUB BUpyca rernarura B).

Ec BekTOpOM sIB/sieTCS TIa3MUZA, TO TIPU Pa3sMHOXKEHWH PeKOMOHMHAHTHOTO KJ/IOHA MHWKDPOOpraHu3Ma (ApoXoked,
HarpuMep) HapabaTbiBaeTcsi HeOOXOJUMbIN aHTUreH, KOTOPBI M HCIONb3yeTcs B JanbHeillleM [yif NPOU3BOJCTBA
BaKLVH.

5. CuHTeTHMYecKue OJIMIOMNENTH/HblEe BaKLMHbI. [IpUHLMNBI MX KOHCTPYMPOBAHWS BK/IIOYAIOT CHUHTe3 MeNTHAHbIX
Noc/IeJ0BaTe/IbHOCTeH, 00pa3yoLIMX SMUTOIIB, Paclio3HaBaeMble HeUTPaTM3YIOLIMMUA aHTUTe/IaMH.

6. KacceTHple WIM 5KCHO3WLMOHHBIE BakIWHBL. B KadecTBe HOCHTENs] HCIOMB3YIOT OeNKOBYH CTPYKTypy, Ha
TIOBEPXHOCTH KOTOPOM 3SKCIOHUPYIOT (pacIiosiaraloT) BBeJeHHble XWMHUECKHM WM TeHHO- WH)KEeHeDHBIM ITyTeM
COOTBETCTBYIOIIME ONpe/ie/ieHHbIe aHTUTeHHbIe /leTeDMUHAHTHL. B KauecTBe HocuTesel TIpU CO3/laHUM MICKYCCTBEHHBIX
BaKL[H MOTYT HMCIO/Ib30BaTh CUHTETHUECKHE IT0JIIMEePbI- TT0JTU3/IEKTPOJTUTHI.

7. JIlunocomasbHble BakMHbl. OHM INpeACTaBIAIOT COO60M KOMIUIEKCBI, COCTOSIL{e W3 AHTUI'€HOB M JIMIIOGHIbHBIX
Hocutenelt (mipumep- docdonmmnuabl). VIMMyHOreHHble JIMIIOCOMBI Gosee 3(eKTUBHO CTUMYIUPYIOT BBIPAOOTKY
aHTuTesn, nposudeparyo T- muM@oruToB u cekpewuto umu UJI- 2.

8. AHTHHMHONIaTUYeCKre BaKLIUMHBL. AHTUUAVNOTUIIAYEeCKe aHTUTea Co/iepKaT “BHYTPeHHUI” CrieliuuuecKuil opTpeT
aQHTUTeHHOM JleTepMUHAHTHI. [10/TyuaroT MOHOK/IOHA/IbHBIE aHTUMMOTHIIMUECKe aHTHTeNa, CoZieprKalljie “BHYTPeHHUN
00pa3” MPOTEKTHBHOTO aHTUreHa. [/ ONTUMaNbHBIX pe3y/bTaToOB (3alIUTHI B OTHOLIEHWH BO30y[uTesis)) He0OX0AUMO
uMeTb Habop MKA MpOTHB pa3/IMUHBIX aHTUTE€HHBIX 1€TEPMUHAHT BO30YAUTENS.

B HacTosiiiiee BpeMsi B Halllel CTpaHe MPOW3BOAUTCS 7 aHATOKCHHOB, OKOj0 20 TPOTHBOBUPYCHBIX W Oosee 20
aHTubaKkTepyanbHbIX BakMH. YacTh U3 HUX SB/SETCS aCCOLMMPOBAHHBIMU - T.e. COAEP)KAlMMU aHTUTeHbl Pa3IUUHbIX
BO30yZUTeNeH, UK OHOTO, HO B Pa3/IMYHBIX BapUaHTax (KOPIYCKY/IsipHbIe U XUMUUECKUE).

VIMMyHOMO/ly/IMpYIOITIast Tepanusl.

Crioco6bl IMMYHOMOZYJISILIAK YCJIOBHO MOYKHO Pa3fie/IUTh Ha MeTOAbI UMMYHOCTUMYJ/ISILIMY U IMMYHOZ[EITPeCCHUH.
BoBIIMHCTBO UMMYHOTPOITHBIX MpenapaToB MoApo6HO OMKCaHO B (hapMarleBTUUeCKUX CIipaBouHMKax. OfHAKO TpU KX
MPUMEHEeHUY HeoOXOJMMO MPUAEP)KUBATECS HEKOTOPBIX OOLIMX TIPaBUII.

1. PelieHuie 0 MPUMEHEHUU TIPENApATOB JO/DKHO 0a3UpOBAThCS KakK Ha KJIMHUUECKUX MPOSIBJIEHUAX UMMYHOe(UIINTa,
Tak ¥ Ha JJaHHbIX 1aD0PaTOPHBIX UCCIIe/I0OBAHHMN.

2. [Take TIpU TIOJIOXKUTETBHOM K/IMHUYeCKOM 3¢ deKTe 0653aTeNnbHO [JO/DKHO IPOBOAUTHCS OLleHKa MMMYHHOI'O CTaTyca B
JVHaMUKe.

3. Heob6xo1Mo CTPOTO MpU/Iep>KUBATHCS IIPUHATBIX CXeM U [J03UPOBOK.

4. Pe3ynbTaT [eliCTBUSI MOXKET 3aBUCUTh KaK OT MCXOJHOT'O COCTOSIHMS, TaK U OT /l03bl IIperiapara, T.e. Ha OJUH U TOT e
TiperiapaT MO>KeT OBbITh KaK CTUMYJISILIUS, TaK M CYTIPeCCHsl.

VMMyHOCTUMYSTOPBL. VIMMYHOCTUMY/IMPYIOLIEH aKTHBHOCTBIO 00JIaJjal0T Tpernaparbl THMyCa U UX CUHTETHYECKHe
aHajIoTH, JIeBaMH30/ (fleKapuc), LMTOKWHBI, TIperiaparhl aZaMaHTaHOBOTO psifid, HEKOTOPble COJIM, TIPUPOJHBIe
COoe/IMHeHUsl, TION3JIEKTPOTUTHI.

K crumynsaropam T- muMQOLMTOB OTHOCATCS TaKTUBUH, TUMa/IUH, TUMOTeH, TUMONTHH, BUIO3€eH, eKapuc, AUYyLM(OH,
HyK/IerHaT HaTpus, LIUHKa alleTaT, CIUIeHHWH, K CTUMYyJisiTopaM B- ymiMdoLuToB - uenonuy, NpojuruosaH, MUporeHarl.
CrumynsiTopamu aroLuro3a sIB/SIOTCS HyK/IeMHaT HaTpHsl, MeTHIypauul (Ioc/iefiHUM ctumynvpyeT takke T- u B-
mmMboruThl). K cTUMyISITOpaM H/[0T€HHOT0 UHTepdepoHa 0THOCAT Auba3o u apbuHos. [ 3aMeCcTUTeTbHOM Teparnuu
TIPUMEHSTIOT UMMYHOTJI00Y/IMH Z/1s1 BHYTPUBEHHOTO BBeJieHH s, IeHTar/io0y/mH (npernapar IgM).




CHHTe31pPOBaH psifi HOBBIX NIPErapaToB - Pa3/IMyHble [UTOKWHBI, UMMYHO(aH, TOJMOKCUIOHHH.

OrnpezeneHHbIM UMMYHOCTUMYJ/TUPYIOIUM AeHCTBHEM 00/1aaloT GHOreHHBIE CTUMYJISITOPBI (@AarTOreHbl)- 3KCTPAKT
ano3, PUBC, cTeknoBUjHOe Tes0, COK KalaHX03, IIpernapaThl >KeHblIeHs, I[aHTOKpWHA, pajHoJibl PO30BOH,
3/IeyTOPOKOKKA, yabpelja, yaru.

NmMMyHO enpecaHThbl.

K mnpernapatam € IpOTMBOBOCIAQJIUTENBHBIM M MMMYHO/EIPECCUBHBIM JeHCTBHEM OTHOCSTCS T/IIOKOKOPTHUKOW/HBIE
TOPMOHBIL.

BOMBIIMHCTBO MMMYHOZENpecCaHTOB SB/ISeTCS LUTOCTaTMKaMU W 4YaCcTO TPUMEHSIOTCS [J/d  XWMHUOTepanuu
3/I0KAYeCTBEHHBIX HOBOOOpa3oBaHuii. Cpeiud HUX BbIJESAIOT AHTUMETA0OMUTHI, ANKWIMPYIOLIME —TIpernaparsl,
AHTUOMOTHKH, alKaJIOUbl U UHTUOUTOPHI (hepMEHTOB.

AntyMeTabo/MThl Yallle BCEro BAMSIOT Ha 0OMeH HYK/IEMHOBBIX KUCJIOT. K aHTOroHWCTaM IypuHa OTHOCSTCS
MepKarnTOoIypHyH U a3aTUOIIPUH (MMypaH).

K ankuvpyromyM mperapataM OTHOCAT LKaodochamus, xnopOoyTuH. OCHOBHON KX MUILIEHBIO SIBISIOTCS Oenku U
HYKJIEMHOBbIe KHC/IOTBl, C KOTOPBIMA OHM KOBaJleHTHO CBfI3bIBAIOTCA. HapylaroTcsa mNpoLecchl perviMKaluud |
TPaHC/IALAY, HaPYIIAOTCS POLeCChl MATO3a KJIETOK.

AnTHOMOTHKY. MHOrMe aHTHOWOTHKU OKasbiBaroT BiusHUe Ha oOMeH JJHK m PHK. B Haubosblueli cTereHd 3TO
OTHOCHUTCS K NPOAYKTaM JeqaTeNlbHOCTH aKTUHOMULIeT- akTUHOMULIMHAM C 1 [T, a Takke NMPOAYKTY JKU3He/esTe/IbHOCTH
rpuboe Trihoderma polysporium - 1pKaoCmopyuHy. AKTHHOMMIMH [ TOPMO3UT AeneHue KieTok v JTHK- 3aBucHMBIi
cuates PHK. AxtuHomuimH C  gBisieTcsl alKWIMPYRHOIUM TipeniapatoM. LIMKIOCIIOpUH SIB/ileTCS  aKTHMBHBIM
VMMYHO/IeTIDeCaHTOM, T[10/IaB/IAIOIIMM K/IeTOYHble HMMYHHble peakLd, B T.Y. peakLWd TPaHCIUIAHTALIMOHHOIO
ummynuteta, ['3T, T- 3aBucuMoe aHTHTeI000pa3oBaHue. MexaHU3M €ero JeHCTBUSI CBsI3aH C TIOAABJI€HUEM MPOAYKIMA
T- xennepamu WJI- 2.

[TpuMeHeHHe UMMYHOZENpPecaHTOB, 0COOEHHO LIUTOCTAaTUKOB, BHI3BIBAET MHOTO OC/IOKHEHHH, B TOM UMCJ/ie YTHeTeHHe
reMoI1033a, CHIKeHHe TPOTUBOMH(EKI[MOHHOM U ITPOTHBOOITYX0/IEBOM 3aIllUTHI.

HecmoTpst Ha OOIIMPHBIN CIIEKTP UMMYHOMOY/IATOPOB (0COOEHHO UMMYHOCTHMYJIATOPOB), TIO/ABJISIIOIIEe YHC/IO U3 HUX
Ha TIpaKTWKe WCIoib3yeTcsi peako. IIpuuuHbI- HemoctaTouHast 3¢dekTrBHOCTB, M0O0UHBIE 3(deKTh], TOKCMUHOCTS,
BBICOKasi CTOUMOCTb, HeJOCTaTOUHasi U3y4YeHHOCTb U JP.

Jlutepatypa

1.Kameimesa K.C. MUKpoOH0/I0THs, OCHOBBI TTHAEMHUOIOTHMH U METO/IbI
MHKPOOMOIOTHYECKUX UCCIeJOBaHUM. - PocToB-Ha-[loHY: U3/aTe/ibCTBO «DEHUKC»,
2010.-346¢.- (MeuiyHa).

2. Kampnmera K.C. OCHOBBI MUKPOOMOJIOTHH, BUPYCOJIOTUA Y IMMYHOJIOTUU.- POCTOB-
Ha- [loHy: usgatensctBo «PeHukce», 2009.-281c.- (MeauiyHa).
3.Ilpo3opkunaH.B., Pybamkuna  JILA.  OCHOBBI MHUKpPOOMOJ/IOTMM BUPYCOJIOTUA U

MMMYyHoOIorum.-PocTtoB-Ha-JloHy: n3narenscTtBo «DeHuKe», 2012.- 378c.- (MeauiuHa)
4. Bopobwes A.A., Kpusomeuns FO.C., Illupo6okos B.I1. MeauiuHCKasi U CAaHUTapHast
MHUKpOOUosiorusi: yuebHoe Ttocobue [/1st CTYJeHTOB BBICIIUX MEAWIIMHCKUX yUeOHbIX
3aBefieHu. M3gaTenbckui LeHTp «Akazemusi», 2008. — 480c.

5.C6oituakoB B.b. MUKpOOMOIOTHsSI C OCHOBaMH 3MHIEMHOJIOTUM U METOZaMH
MHUKPOOMOIOTUYECKUX HUCC/IeIOBaHUA. YUeOHUK [Ji CPeHUX MeJUIIMHCKUX
yuebHbIX 3aBefieHuid. CI16, uzgarenscteo Crien/Iut, 2007. — 592c.

NHTepHeT-pecypchbl:

1.MepunuHcKasi MUKpOOHO/IOTHSl U UMMYHOJIOTHSL. [DJ1eKTPOHHBIN pecypc]
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