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1. Tema: UMMYHOJIOI'US1. Yuyenue 060 nMmmyHuTere. OCHOBHBbIC NPUMHUIMIIBI OPraHU3aANNHU
U PYHKIIMOHMPOBAHUS HMMYHHOM CHCTEMBI.

2. Heab: OcBouTh BUIBl UMMYHHUTETA. 3HATh OCHOBBI MMMYHOIPO(QUIAKTHKH. Bakuuubel u
BaKIMHONPO(MUIAKTUKA MHPEKIIMOHHBIX 3a00s1eBaHui. JIleueOHO-IpOpHIIaKTHYECKHE CBIBOPOTKHU U
UMMYHOTJIOOYNUHBL. [IpUHIMIBI UX TOTyYeHHS

3. Te3uchl JEeKINH.

NMMyHOI0THS — HayKa, U3ydyarouiasi HIMMYHHUTET U UCII0JIb30BAHUE UMMYHOJIOTUUECKUX MOHITHH 1
METO/IOB B IPYI'MX OOJIaCTsAX HAYKU U MPAKTHKH.

Nmmynuter (Immunitas — cBo60Aa OT 4ero-Jimb0) 3T0 COco0 3alIUTHI TeHETUYECKOTO TOCTOSHCTBA
BHYTpPEHHEH Cpejbl OpraHn3Ma OT BEUIECTB WM TeJ, HeCYLIMX Ha ce0e OTIeYaTOK Yy>KEepOAHOI
TeHETUYECKOW HH(POpMAINK B HEM CAMOM HJIH MTOTIaIAI0IINX B HErO M3BHE.

OO61eOuonornueckoe 3HayeHue MMMYHHUTETa COCTOMT:

1) B HAaJ[30p€ 32 FTCHETUYECKUM ITOCTOSTHCTBOM BHYTPEHHEH CPE/lbl OPraHU3Ma,
2) pacro3HaBaHHHU "CBOETO U 1yKOro",
3) OXpaHe T'eHeTHYCCKON YMCTOTHI BUJIA HA TIPOTSHKEHUH KU3HU HHIUBUILYyMa.

Jnist peanm3any 3TOM BaKHOM (YHKLIMH B XOJI€ HBOJIOIMOHHOTO Pa3BUTHS C(HOPMHUPOBAIIACH
CIeLMAIN3UPOBAaHHAs CUCTeMa (KOMIUIEKC) OPraHoB M TKaHEH - MMMYHHas CHUCTEMa, KoTopas
MpEJCTaBICHa NEHTPAILHBIMUA U MEepH(PEPUIECKUMH OpraHaMu. IDTO Takas ke (PYHKIHMOHAIBHO
3HauyuMas CHUCTEMa OpraHM3Ma 4YeJIOBEKa, KaK MUIICBapUTeElIbHAs, CEPIACUYHO-COCYAUCTAas,
JbIXaTebHas U APYTHE.

B coBpeMeHHON MMMYHOJIOI'MH MOXKHO BBIJICIHTBH JIBa OCHOBHBIX pa3zena: MHQEKIUOHHas U
HeMH()EKIMOHHAsE HMMMyHOJIOTHSl. MH(EKIMOHHAsE HMMMYHOJIOTHSI 3aHUMAeTCs H3y4YeHUEM
MEXaHU3MOB HEBOCIPMMMYHMBOCTH K HH(PEKIIMOHHBIM 00JI€3HSM, POJIM I'YMOPAJIbHBIX U KJIE€TOUHBIX
(¢akTopoB B (OPMUPOBAHUN HUMMYHUTETA, MOJEKYISPHOM CTPYKTypbl U OMOCHHTE3a aHTHUTEI,
CTPOEGHMSI HUX aKTUBHBIX IIGHTPOB C IEJIbI0 BBUICHEHUS MeXaHH3Ma CIelu(puIecKoro
B3aUMOJCHCTBUS AHTUTEN C AHTUICHAMH, XMMHYECKOW CTpyKTypbl penentopos T- u B-
JUMQOIUTOB, Makpo(aroB M MPHUPOJIbI UX KOONEPATUBHOI'O B3aUMOAEWUCTBUS B PacllO3HABaHUU
Yy»XEpOAHBIX areHTOB M B BblJau€ COOTBETCTBYIOIIMX (pOopM HUMMYHHOro orBera. Ha ocHoBe
U3YyYEHUs] STUX SBJICHUH MH(QEKIHOHHAs HMMMYHOJIOIUS pPa3pabaThlBaeT M COBEPIICHCTBYET
crenupuUeckre MEeTOAbl JUAarHOCTUKM WH(QEKIMOHHBIX OO0Je3Hell, a TakKe CIOoCcOo0bl HX
npOoGUIAKTUKY U JICUEHUS] TyTEM CO3JIaHUs HCKYCCTBEHHOIO UMMYHHTETA.

NmmyHoOrMS cTana OAHOM M3 (PYHIAMEHTAJIbHBIX MEIUKO-OMOJIOrHYecKUX HayK. VIMeHHO
Omarosapst OCTHXKEHHUSM HMMYHOJIOTHH PACKPBITHl IJIABHBIE MEXAaHHU3Mbl OMOJIOTHYECKOM
camo3allluThl OpraHu3Ma, BO3/JECHCTBYS Ha KOTOpbIE Bpay MOXET HAWIY4YIIMM 00pa3oM MOMOYb

00JIbHOMY.
NMMmyHOIOrMUeckre (QyHKIMK OCYILECTBISIOTCS Ha ABYX ypoBHsX. IlepBblit — unoreHeTrnuecku
Oonee JIpeBHHW YPOBEHb — COCTABISIOT HECIEHHATM3UPOBAHHBIC 3aIlUTHBIE MEXaHU3MBI,

JIEUCTBYIOIIHE MTPOTHB JIO00TO YY)KEPOIHOTO (PaKkTopa. ITH MEXaHU3MBI IEUCTBYIOT MOCTOSTHHO H
o0ecTeynBaloT COCTOSTHUE, TOJTy4UBIIee Ha3BaHNE "BPOXKICHHBIH, €CTECTBEHHBIH, IMMYHUTET, UJIH
Hecneruduyeckas pe3uCTeHTHOCTD' .

AwnTtHre (aHri. antigen ot antibody-generator — «mpou3BOUTENb aHTUTEN») — JII000€ BEIIECTBO,
KOTOpOE OpraHM3M paccMaTpPUBAET KaK YYy>KEPOJHOE WJIM TOTEHUMAIbHO OMAacHOe M MPOTHB
KOTOPOT'0 OpraHu3M OOBIYHO HAYMHAET BBIPA0AThIBATh COOCTBEHHBIE aHTUTENIA (MMMYHHBIN OTBET).
OOBIYHO B KAYECTBE aHTUTECHOB BBICTYNAIOT OETKH, OJTHAKO MPOCTHIC BEIIECTBA, JaKe METAJLIHI,
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TaKKe MOTYT CTAHOBUTHCS aHTUI'€HAMH B COYETAHUU C COOCTBEHHBIMU O€lKaMM OpraHu3Ma U MX
Moau(pHUKAIUSME (TATITCHB).

C Toukn 3peHMss OMOXMMMH, QHTUICH — JII00ass MOJIEKYyJa, CHEeNU(UUYHO CBSA3BIBAIOILASCS C
aHTuTesioM. Ilo OTHOIIEHWIO K OpraHU3MYy AaHTHUIEHBl MOTYT OBITh KaK BHEIIHEro, TaK H
BHYTPEHHET 0 IPOUCXOXKIEHUS. XOTs BCE aHTUT'€HbI MOT'YT CBSI3bIBAThCS C AHTUTENIAMU, HE BCE OHU
MOTYT BbI3BaTh MAacCCOBYIO BBIPaOOTKY 3THUX AHTHUTEJ OpPraHU3MOM, TO €CThb MMMYHHBIH OTBET.
AHTHIreH, cIOCOOHBIN BbI3bIBATh HIMMYHHBIH OTBET OpraHM3Ma, Ha3blBal0T UMMYHOI'€HOM.
AHTHreHbI, KaK MPaBUIIO, SBJSIOTCS OSIKaMU MJIU TOJIMCAaXapuaaMu U MPEICTABISAIOT CO00H yacTu
OaKTepHATIbHBIX KJIETOK, BAPYCOB U IPYTMX MUKPOOPTaHU3MOB. JINIIU/ABI U HyKJIEUHOBBIE KUCIIOTHI,
KaK IpaBUJIO, MPOSBIIIOT UMMYHOT€HHBIE CBOICTBA TOJBKO B KOMIUIEKce ¢ Oenkamu. [Ipocteie
BEIIECTBA, JAXK€ METAJUIbI, TAK)KE MOTYT BBI3bIBaTh BBIPAOOTKY ClIEUU(UYHBIX aHTUTEN, €CIIM OHU
HaXOJATCs B KOMILIEKCE ¢ OeKkoM-HocuTesneM. Takue BeliecTBa Ha3bIBalOT TallTeHaMH.

K anTureHaMm HeMHKpOOHOTO HPOMCXOXKACHUS OTHOCATCS IMbUIbLA, SUYHBIM O€loK M OenaKu
TPaHCIUIAHTATOB TKAHEW W OpPraHoB, a TaK)XXe IOBEPXHOCTHbIE OEJIKHU KIETOK KpOBU IHpHU
reMoTpancy3un. Pa3nuyaroT HMMYHHBIH OTBET - TyMOpPaJIbHbIM M KIJIETOUYHBIH -
oTIMYaroImuecss cBOUMHU AGPEKTOPHBIMU KIEeTKaMH. Peakuwy TryMopajJbHOrO THIA
OCYIIECTBJISICTCS IUJIa3MaTUYECKMMHU KJIETKaMHU - MOTOMKaMu B-numdonuros, a
KJIeTO4YHOro tumna - T-mamdonuramu. AutuTena (ummyHorioOymunsl, UT', Ig) — Buxn
OEJIKOBBIX COCIMHEHUH IIJIa3Mbl KPOBH, CHHTE3UPYIOIINXCS IIJIa3MaTHUYECKUMU KJIETKaMU
B OpraHU3ME YEJI0BEKA U APYTUX TEIIOKPOBHBIX )KUBOTHBIX B OTBET Ha IIONAJaHNE B HETO
Yy>KEPOJAHBIX WIM MOTEHIMAJIbHO OIACHBIX BELIECTB (3TO MOJEKYJIbl U3 OaKTepui WiIn
BHUPYCOB, OCJIKOBbIE TOKCUHBI U T.II BEIIECTBA, KOTOPbIE B COOTBETCTBUU C HUX POJIBIO B
HUMYHHOM OTBET€ HAa3bIBAIOT aHTUreHaMu). [[ns kakaoro antureHa u3 B-nmum@ouurton
hopMHPYIOTCST COOTBETCTBYIOIIHE €My CHEIUAIM3UPOBABIIMECS IUIa3MaTHYSCKHUE
KJIETKH, BbIpabaThIBarolye cneruduyHble JJsi 3TOrO0 aHTUIE€HA aHTUTesa. AHTHUTENa
MPUKPEIUISIOTCS K aHTUT€HAM, CBSA3BIBAsACH C ONPEAEIEHHBIM SIIUTOIIOM — XapaKTEPHBIM
(bparMeHTOM MOBEPXHOCTHU WM JIMHEHHON aMHUHOKHCIIOTHOM 1leNU aHTUIeHa. AHTUTeNa
BBIMTOJIHSAIOT JIB€ (PYHKIIMU: aHTUT€H-CBSA3BIBAIOIIYIO, TO €CTh MPSIMO MELIAIOT aHTUTCHY
MNPUHOCHUTH Bpel, U 3(p(HEKTOPHYI0, TO €CTh BBI3bIBAIOT TOT WJIM MHOW MMMYHHBIH OTBET,
HaIlpHUMED, 3allyCKaIOT KJIACCUYECKYIO0 CXeMY aKTUBAIlMM KOMILIEMEHTA.

AHTHUTENA SABJISIIOTCSI OCOOBIM KJIACCOM TJIMKOIIPOTEMHOB, UMEIOIIIUXCS KaK B CBIBOPOTKE
KpPOBHU, TaK U HAa MOBEPXHOCTU B-nmuMdonuToB B Bujie MEMOPaHOCBSI3aHHBIX PELIENTOPOB.
AHTHTENIA COCTOAT M3 JBYX JETKUMX M JABYX TSDKENBIX Lener. Y MIIEKONUTAIOIINX
BBIZCIISIOT IISITh KJIACCOB aHTHTEN (MMMyHOTnooOynuHOB) — 1gG, IgA, IgM, IgD, IgE,
pa3IMyaromuMXcsi MeXAy coOOil MO CTPOCHHUIO M aMHUHOKHUCIOTHOMY COCTaBY TSDKEIBIX
LeNel U 0 BBINOJHAEMbIM 3 PEKTOPHBIM (YHKIIHSIM.

AHTHUTENa ABJSIIOTCS  BaXXHEHIIUM  (HAKTOPOM  CHENUPHUUYECKOTO  T'yMOPaJIBHOTO
WUMMYHUTETA.

CymiecTByeT €IUMHCTBO TyMOpPaJbHOTO M KJIETOYHOrO HMMMyHHUTeTa. Bmecte ¢ Tem
YCTAHOBJIEHbI OCOOblE MMMYHOJIOTHUYECKHE pEaKlMU HE CBSI3aHHbIE C aHTUTEJIAMH, a
CBONMCTBEHHBIE TOJILKO UMMYHOKOMIIETEHTHBIM KJI€TKaM. DTy (OpMy peakiiuu OpraHm3ma
Ha aHTUTEH B CBS3U C 0COOEHHOCTSIMHU KJI€TOYHOIO MMMYHHOTO OTBETa IPUHSITO HAa3bIBATh
KJIETOYHBIM HUMMyHHUTeTOM. HaubGonee spkoe TpOsIBICHHE €ro - MOBBIIICHHAS
YyBCTBUTEJIBHOCTh 3aMEIJIEHHOTO THIIA, OCHOBON KOTOPOM SBIISIETCS HE JIEHUCTBUE
aHTUTel, a 3((GEKTOPHBIX JJIEMEHTOB KJIETOYHOTO Topsiaka. TepMuH "HOBBIIIEHHAs
YyBCTBHUTEJIBHOCTh 3aMEIJI€HHOI0 THUIA" SIBISIETCSI CUHOHUMOM IMOHSTHS "KJIETOYHOTO
HUMMYyHHUTETA'".
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4. NuniocTpaTUBHBIN MaTepHaJl: TJIaKaThl, IPE3EHTALIHS, CXEMBI
5. Jlureparypa:
OcHoBHas1 JiuTEpaTypa:
1. TnenoB A.A. MukpoOuoiorus : oKy Kypaibl. — Aamarsl : IBepo, 2011. —314 6.
2. AmavokanoBa F.T. XKeke mukpoOuosorus. 1 6emm. — Anmats : DBepo, 2016. — 380 6.
3. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosbhy, 2015.
JonoJiHUTEIBbHAA JIUTEPATYPA:
1. BaiinyysenoBa ©.0. Kiimnukansik mukpooduonorus. — Anmarel : 9CIIH, 2023. — 124 6.
2. Gladwin M.T. Clinical microbiology made ridiculously simple. — 7th ed. — Miami : MedMaster,
2016.
JIeKTPOHHBbIE pecypcChl:
1. M3umoBa P. MukpoOHOIOTHSI )KOHE BUPYCOJIOTHS HET13/epi.
https://mbook.kz/ru/index_brief/434/
2. Dnekrponnas oudaunorexka FOKMA https://e-lib.skma.edu.kz/genres
3. Scopus https://www.scopus.com/
6. KonTpoJibHbIE BONIPOCHI:
UTto n3yyaeT HayKa UMMYHOJIOTHS M KAaKOBa €€ POJib KaK MPUKJIAJHOW HayKu?
Kto BuepBbie BBEN NOHATHE «MMMYHUTET» U YTO OHO O3HAYaeT?
Kakwue cymectByroT kinaccupuKalnOHHbIE TUITHl QHTUTEHOB?
Kaxue gakTopsl BIUsAIOT HA CTEIEHb UMMYHOI'€HHOCTH?
N3 KaknX OCHOBHBIX CTPYKTYP M KJIETOK COCTOUT T-cuctemMa UMMyHUTETa?
CpaBuute Qpynkuuu T-xennepos, T-kumnepos u T-cynpeccopos.
Kak necneunduueckue KiIeTku, Takue Kak dMUTennil u GuOpobiacTel, yuacTBYIOT B
MMMYHHOM OTBETE?
8. B uéMm QyHKIMOHAIBHOE pa3Iuyie MeXy PEeryISATOPHBIMU U 3PPEKTOPHBIMU KIETKaMU
MMMYHHOI'O OTBeTa?
7. KoHTpOJIb (BONIPOCHI, TECThI, 32124 U 1P.).
1. Vuénslii, BiepBble BBEILINI TEPMUH «UMMYHUTET»:
A) 1.1. MeuHUKOB
B) P. Kox
C) JI. Ilactep
D) C. Kutacaro
E) I1. Dpnux
2. K 1ieHTpanbHbIM OpraHaM UMMYHHON CHCTEMBI OTHOCHUTCS:
A) Jlumpatndeckue y3isl
B) Ceneszénka
C) MuHIauHsbI
D) Tumyc
E) IleitepoBb! Osiiku
3. OcHoBHas QPyHKIUST IMMYHOTJIO0YTHHOB:
A) CunTe3 BUpycoB
B) [lonaBnenne UMMYHHOT'O OTBETA
C) Helitpanu3zanus antureHa
D) BripaboTka ropMOHOB
E) Cunre3 JHK
4. Kietku, K KOTOpbIM OTHOCATCS T-Xenmepsl:
A) DnurenuanbHbIE KIETKU

NogabkowhE
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B) CD8+
C) B-nmumdoruTs
D) CD4+

E) EcrecTBeHHBIE KUILIEPHI

5. CriocoOHOCTH aHTUIEHA BHI3BIBATH HMMYHHBII;'I OTBET HA3bIBACTCA:

A) AnnepreHHOCTh
B) ToxcukoreHHOCTh
C) UMMyHOTE€HHOCTD
D) UndeximonHoCTh
E) TpancopmanmoHHOCTb
6. OcHoBHas ¢yHKUIMS T-KHUILIEPOB:
A) OOpa3oBaHHe aHTUTEN
B) llutoTokcruueckoe AcicTBHE
C) Belenenre ropMOHOB
D) O6ecneuenue nuddhepeHITIPOBKU KIETOK
E) Boigenenue rucramMmusa

7. KHGTKI/I, OOHUMHU U3 NICPBBIX YHACTBYIOIIUC B UMMYHHOM OTBCTC:

A) bazopuist

B) Dozunodus

C) Monouutsl

D) JlenapuTHBIE KIETKH
E) Oputpouutst

8. IIpodeccuonanpHble aHTUTEHIIPE3EHTUPYIONIHE KIIeTKH, dKcnpeccupyromue MHC 11 knacc:

A) DputpouuTsl

B) B-nmumdonutsr

C) Heitrpodubt

D) ®ubpobnacts

E) OnurenuanbHbie KICTKU

9. AHTHTENIa BLIpa6aTI>IBaIOTC$I CJICAYIOUMU KIICTKAMU:

A) T-nrumdouunTsl
B) Heiitpoduist
C) Monouutsl

D) B-numdoruts
E) Makpodaru

10. 3auro orBeuaer Fe-pparmeHT uMMyHOrI00yIMHA?

A) Y3HaBaHUE aHTUTEHA

B) CBs3biBanMeE ¢ perientopamu
C) AuddepenunpoBka KIETOK
D) Peruukanus Bupyca

E) [Iponykiust TUTOKMHOB

Jlexuus No 2.

1. Tema: AmHTHTeHBbl. AHTUTEHNpEACTaBISAOMINE KIeTKU. AHTUTena. Cucrema KJIETOYHOIO

HUMMYHUTCTA.
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2. Heap: [laTh XapakTEpUCTUKY aHTMIC€HAM M aHTUTEIAM, aHTUICHIPEACTABIAIOIMUM KIICTKaM.
O3HaKOMHUTB CTYAECHTOB C UX POJIbIO B UHIYKIMU U PETYISUUU UMMYHHOro oTBeTa. OnpenenuThb
OCHOBHbIE (PYHKIUM T- CUCTEMBI.

3. Te3uceol JTeKUHH.

OnTOreHe3 KaxI0ro MakpOOpraHu3Ma IIPOXOAUT B HEMOCPEACTBEHHOM KOHTAKTE C
qy)KePOJHBIMH I HETO KIIETKAMH, JOKJIETOYHBIMU ()OPMaMU JKA3HH, a TAK)Ke OTIACIbHBIMU MOJIE-
KyJlaMU OHOJIOTHYECKOTO MPOUCX0XKIeHHs. Bee 3T 00beKThl, Oyayun 4yXepoJHbIMU, TasAT B ceOe
OTPOMHYIO OIACHOCTh: KOHTAaKT C HUMHM MOXET HapyUIUTb IOMEOCTa3, IOBJUATH HA TEUEHUE
OMOJIOTMYECKUX MPOIECCOB M Jaxe IMoBieuyb rubenb Makpoopranusma. [loatomy udyxepoaHbie
OM0JIOTNYEeCKHE 0OBEKTHI MPEICTABIISAIOT COO0M IBOTIOIMOHHO c(HOPMUPOBABIINN PAHHUN CUTHAN
OIACHOCTH [UIsl UMMYHHOH CHCTEMBI: OHH SIBIISIIOTCS OCHOBHBIM Pa3[paKUTEIIEM U KOHEYHOU
TOYKOW MPUIOKEHHS CUCTEMBI TPUOOPETEHHOT0 UMMYHHUTETA. COBOKYITHOCTh TAKMX OOBEKTOB, KaK
SBJICHUsI OMOJIOTMYECKOr0 MUpa, MOJIy4usia Ha3BaHUE aHTHIeH (OT rped. anti — MPOTUB U ZENOs —
CO3/1aBaTh).

CoBpeMEHHOE OIpEeAeIeHNEe TEPMUHA «AHTUIEH» — 3TO I'E€HETHYECKU YYXKEPOIHBIA OT
HIPUPOABl OpPraHUYEeCKUil OuononuMep sl MaKpOOPraHU3MOB, KOIZla TONAJaeT B OpraHM3M,
MMMYHHAasl CHCTEMa pACIO3HAET €ro M BbI3BIBAET MMMYHHBIE PEaKLHH, DPa3pyLIAOLIUE €ro.
Konneniusi aHTUTEHOB SBISETCA PEHIAOmUM (PaKTOpPOM JUIsl TOHUMAHHSI OCHOB MOJIEKYIISIPHO-
TeHETUYECKUX MEXaHH3MOB MMMYHHOH 3allldThl MaKpOOPraHU3MOB (TaK KaK aHTHIEH SBIISETCS
MMMYHO-4YBCTBUTEIbHON JBIKYILEH CHJION) M OCHOBOW HPUHLMIIOB JIEYEHUS IPU ITOMOLIU
UMMYHBIX CPE/ICTB U MPO(DUITAKTUKH.

TeopeTnueckd aHTUT€HOM MOKET ObITh MOJIEKYJIa JIF0OOr0 OPraHMYeCKOro BELIECTBA, KaK
BPEHOrO Ui MakpoOpraHmsaMa, Tak U Oe3BpeAHOro. B yacTHOCTH, aHTUI€HAMH SIBJISIOTCS
KOMIIOHEHTBl M TIPOAYKTHI JKU3HEACATEIBHOCTH OaKTepHil, IpuOOB, MPOCTEHIINX, BHPYCHBIX
YacTHUI], OPraHU3MOB >KMBOTHBIX M PpAacTeHUH. AHTUIEHBI HMEIT caMoe pa3HooOpa3Hoe
MIPOUCXOXACHNE. B CyIIHOCTH, OHU SBISIOTCS MPOJIYKTOM IPUPOJHOTO OMOJIOTHYECKOTO CHHTE3a
M000ro 4y:KepoJHOro opraHusMa. B pszae ciaydaeB aHTUT€Hbl MOTYT OOpa3OBBIBATHCS B
COOCTBEHHOM OpraHM3Me€ IpPHU CTPYKTYPHBIX M3MEHEHHAX YK€ CHHTE3UPOBAHHBIX MOJIEKYN IPHU
Ouozerpajalny, HapylmIeHUH HMX HOPMaJbHOIO OMOCHMHTE3a (SIUTeHeTHYecKas MyTalus) WM
TeHETUYECKON MyTaliu KjieToK. KpoMe Toro, aHTUreHbl MOTYT OBbITh MOJTY4€HbI HCKYCCTBEHHO B
pe3ysibTaTe HAy4YHOM WM IPOM3BOACTBEHHOM [EATENBHOCTH YEIOBEKA, B TOM YHCIE IIYyTEM
HaIpaBJIEHHOTO XMMHUYecKoro cuHTeza. OpHako B JI0OOM Cilydae MOJIEKYJy aHTUIeHa OyneT
OTIMYaTh I'E€HETHUYECKas YyKEPOJHOCTb IO OTHOIIEHUIO K MAaKpOOpPraHu3My, B KOTOpBIA OHa
nomnaia.

AHTUTEHBI MOTYT IPOHHMKAaThb B MAaKpOOPIaHM3M CAMbBIMHU PA3JIMYHBIMU IYTSIMH: UYEpe3
KOXKHbIE€ TIOKPOBBI UJIU CIU3UCTBIE, HEMIOCPEICTBEHHO BO BHYTPEHHIOIO CpPEAy OpraHu3Ma, MUHYS
MOKPOBBI, — MJIM 00Pa30BBIBAsICH BHYTPU HETO. AHTUT'€HbI PAaCIIO3HAKOTCS MMM YHOKOMIIETEHTHBIMU
KJIETKaMU M BBI3bIBAIOT KackajJ pPa3HOOOpa3HbIX MMMYHHBIX pEakKlMi, HaIlpaBJICHHbIX Ha HX
MHAKTHBALIMIO, pa3pylieHne U ynaneHue. I[lo coBpeMEHHBIM MpeiCTaBIECHUSM, YUeHHE 00
aHTUTeHaX SIBJISIETCS KJIFOUEBBIM JJIs TIOHUMAaHUS OCHOB MOJIEKYJISIPHO-TEHETHYECKIX MEXaHU3MOB
MMMYHHOH  3alMThl  MaKpOOpraHM3Ma, a TaKKe IPUHIMIIOB  HMMYHOTEpAllUu MU
UMMYHOIIPO(PUIAKTHUKH.

AHTHIeHBbl XapaKTepPU3yIOTCS HMMYHOI'€HHOCTbIO, AHTUICHHBIMH U CIEHU(PUUYECKUMHU
CBOMCTBAMH.

[Ton aHTUT€HHOCTHIO TMOHMMAIOT TOTEHLUANBHYIO CHOCOOHOCTH MOJIEKYNIBI aHTHIeHa
aKTUBHUPOBATh KOMIIOHEHTbl HMMMYHHOW CHCTEMbl M CHEHU(UYECKH B3aUMOJIEHCTBOBATh C
(dakTopaMu UMMYHHUTETa. AHTHIEH JOJDKEH BBICTYHATh CHEHM(PUUECKHM pa3ipaskuTesieM 10
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OTHOLICHHIO K MMMYHOKOMIIETEHTHBIM KieTKaM. IIpu sTomM B3ammozelcTBHe ¢ KOMIIOHEHTaMH
MMMYHHOW CUCTEMBbI IIPOMCXOIUT HE CO BCEH MOJIEKYIJION OTHOBPEMEHHO, a TOJIBKO € €€ HeOOIbIINM
Y4aCTKOM, KOTOPBIN IOJYYHI HA3BAHUE «aHTUTEHHAs IETEPMHUHAHTAY, WIH «3IHUTOI.

MIMMYHOT€HHOCTh — MOTEHIMAJIbHAs CIIOCOOHOCTh aHTUIE€HA BBI3BIBATH 110 OTHOLICHHIO K
ce0e B MaKpOOpraHu3Me Cenu(pUUIecKyro 3alUTHYIO PEAKIIMIO.

CreneHb UMMYHOT€HHOCTHU 3aBUCHT OT psAfa (hakTopoB, KOTOPHIE MOKHO OOBEIUHHUTD B TPH
IPYIIIIBL:

1. MonekylsipHbIe 0COOCHHOCTH aHTHUTEHA.

2. KnupeHc anTureHa B Opranu3Me.

3. PeakTHBHOCTh MaKpOOpraHu3Ma.

CrienuprUHOCTHIO HA3bIBAIOT CIIOCOOHOCTh AHTUIE€HA MHAYLMPOBATH UMMYHHBIA OTBET K
CTPOT'O OIPENEICHHOMY SIIUTOIY.

OcCHOBBIBasCh Ha OT/AEIbHBIX XapaKTEPHBIX CBOICTBaX, BCE MHOrooOpa3ue AaHTUIECHOB
MOJKET OBITh MOAPA3/IENICHO HA HECKOJIBKO KJIACCH(PHUKAIMOHHBIX TPYIII:

* 110 IIPOMCXO0XKICHUIO;

* 110 TIPUPOJIE;

* 110 MOJIEKYJIIPHOU CTPYKTYDE;

* [10 CTETIEH! UMMYHOT'€HHOCTH;

* [10 CTEIIEHU YY>KEPOIHOCTH;

* [10 HaNPaBJICHHOCTU aKTUBALlUU U 00ECIIEYEHHOCTH UMMYHHOT'O pearupoBaHusl.

[To mpoucX0XKACHUIO PA3INYat0T K30TeHHbIE (BO3HUKIINE BHE OPraHU3Ma) U SHJOTCHHbIE
(BO3HMKIINE BHYTPU Oprann3ma) aHtTureHsl. Cpeay SHA0T€HHBIX 0CO00r0 BHUMAHUS 3aCI1y>KUBAIOT
ayTO- U HEOAHTUTCHBI.

AyTOreHHBIE aHTUTEHBI (AyTOAHTUTEHBI), HIIM AHTUTEHBI COOCTBEHHOTO OpraHU3Ma, — 3TO
CTPYKTYpPHO HEU3MEHEHHBbIE MOJEKYJbl, CHHTE3HUpyeMble B OpraHu3sMe B (U3NOJOTHUYECKUX
yclloBUsAX. B HOpMe ayTOaHTUI€HbI HE BBI3BIBAIOT PEAKIIMI0 MMMYHHOM CHCTEMBI BCJEICTBHE
copmMHpoBaBIIeiics HMMMYHOJIOTUYECKON TOJEPAaHTHOCTH (HEBOCHPUUMYMBOCTH) JIHOO UX
HEJOCTYNHOCTH JJIsi KOHTaKTa ¢ (pakTopaMu MMMYHUTETa — 3TO TaK Ha3blBaeMble 3a0apbepHble
AHTUTEHBI.

OT ayTOAHTUI€HOB CJEAYET OTJIMYaTh HEOAHTUTE€HbI, KOTOPbIE BO3HUKAIOT B OpraHU3Me B
pe3yabTare MmyTauui. [locie Moaudukanuyu MojaeKysIbl IpUOOPETAIOT YepThl Yy KEPOJHOCTH.

[To npuponme: Ouonomumepsl OenKOBOW  (MpOTEUIbl) U HEOETKOBOM  MPHUPOAbI
(mosncaxapuibl, TUMH/IbL, TUIOMOIUCAXAPUIbI, HYKJIIEMHOBBIE KUCIOTHI U 1Ip.). ITo M ostekynsapHOi
CTPYKTYpE: TJIOOYJsipHBIE (MOJEKyla MMeEeT IIapoBUIHYIO (opmy) u Gudbpuwispasie (hopma
HUTH). [10 cTENEeHN MMMYHOT€HHOCTH: TTOJIHOLIEHHBIE U HETIOJIHOLIEHHBIE. I[0JTHOIIEHHBIE aHTUTEHbI
o0JazaloT BBIPAKEHHONW AaHTUTEHHOCTBIO W HMMMYHOTE€HHOCTBIO — HMMYHHas cHUcCTeMa
YyBCTBUTEIHHOI'O OPraHU3Ma pearupyer Ha UX BBeJIeHHE BhIpaOOTKON (PakTOPOB HMMYHUTETA.

HenonHonienHsle aHTUTEHbI, WM TanTeHsl (TepmuH npemioxer K. JlanamreitHepom),
HaNpOTHB, HE CIOCOOHBI MPU BBEIACHHWU B HOPMAJbHBIX YCIOBUSAX WHAYLHUPOBATH B OpraHU3ME
MMMYHHBI OTBET, TaK Kak 00JadaroT KpaiiHe HU3KOW HMMMYHOT€HHOCTbIO. OJIHaKO CBOWMCTBO
AHTUTeHHOCTU OHHM HE YTPaTWUJIM, YTO TMO3BOJSIET UM CIEHU(UYECKH B3aUMOACHCTBOBATH C YyXKe
rOTOBBIMU (haKTOpaMu UIMMYHHTETa (aHTUTETIAMH, TUMPOLIUTAMU ).

I[lo cremeHm 4yXEpOIHOCTH: KCEHO-, aulo- W  HW30aHTUreHbl. KceHoreHHbIe
(reTeposniornuHbie) — OOHIME ISl OPTaHU3MOB, CTOSIIMX Ha Pa3HbIX CTYMEHSX H3BOJIIOIIMOHHOTO
pa3BUTHs, HAIIPUMEP, OTHOCSALIMECS K Pa3HBIM POJaM U BUIAM.

W3oreHHple aHTUreHbl (WIM MHAMBUIYalbHBIE) — OOLIME TOJBKO MJIi TEHETHUYECKU
UACHTUYHBIX OPTaHU3MOB, HAPUMEP JUIsl OTHOSHIIOBBIX OJIM3HELIOB.
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OTnenbHBIM  KpUTEpUEM KIacCU(UKALMU  SIBISETCS HANPABICHHOCTh AaKTHBAllUU U
00eCTIeYeHHOCTh IMMYHHOTO pearupoBaHMs B OTBET Ha BHEAPEHHE aHTUTEeHA. B 3aBHCHMOCTH OT
(GU3MKO-XMMHUYECKUX CBOMCTB BELIECTBA, YCIOBUH €ro BHEIPEHUs, XapakTepa peakuuu MU
PEaKTUBHOCTH MAaKpOOpPIraHU3Ma pa3inyaloT UMMYHOI'€HbI, TOJIEPOTeHbI U aJIJIEPrEHBbI.

MIMMyHOTreHbl MpH MONAJAHWU B OPraHU3M CHOCOOHBI MHIYLUPOBaTh MPOAYKTUBHYIO
peaKIMi0 UMMYHHOH CHCTEMBI, KOTOpas 3aKaHYMBAETCS BBIPAOOTKOW (HhaKTOpPOB HMMMYHHUTETA
(aHTUTENA, AaHTUT€HOPEAKTUBHBIE KJIOHBI JIMM(OUUTOB). B KIMHMYECKON MPaKTHKE UMMYHOI'€HbI
WCTOJB3YIOT s MMMYHOJMArHOCTHKH, HMMMYHOTEpAlMd W HMMYHONPO(QHIAKTUKA MHOTHUX
MIaTOJOTUYECKUX COCTOSTHUM.

ToneporeH sABJISIETCS MOTHON IPOTHUBOIIOIOKHOCTbIO UMMYHOTEHY. [Ipu B3aumoaencTeuu ¢
cucTeMoi NpUOOPETEHHOr0 MMMYHHUTETA OH BBI3bIBAET BKJIIOUEHUE aJIbTEPHATUBHBIX MEXaHU3MOB,
MPUBOASIINX K (OPMHUPOBAHUIO MMMYHOIIOTUYECKOH TOJIEPAHTHOCTH WJIM HEOTBEUYAEMOCTH Ha
SMUTONBI JAHHOTO ToOJIeporeHa. ToJeporeHsl HCHONB3YIOT Ui NPO(QUIAKTUKH M JICYEHUS
MMMYHOJIOTHYECKUX KOH()JIMKTOB U aJUISPTHH ITyTEM HaBEACHUS UCKYCCTBEHHON HEOTBEYaEMOCTH
Ha OTJEJIbHBIC AHTUTCHBI.

AJuiepreH Takke BO3JEHCTBYET Ha CUCTEMY MpHOOpeTeHHOro MMmyHutera. OnHaxko, B
OTIMYUEe OT MMMYHOT€HA, HNPOM3BOIUMBIA UM 3G ¢deKT (GopMUPYEeT MATOJIOTMYECKYHO PEaKIHIO
OpraHusMa B BHJI€ T'MIIEPUYBCTBUTEILHOCTH HEMEJUIEHHOTO WM 3ameanieHHoro tuma. [lo cBoum
CBOMCTBAM aJUIEpPreH HE OTJIMYAETCA OT MMMYHOI€Ha. B KIMHMYECKON IPAKTUKE aJIepreHsl
MPUMEHSIOT Uil JTUAarHOCTHUKH WHQEKIHMOHHBIX H ajulepruiyeckux 3abosneBanuid. Cpemu
MMMYHOTEHOB BBIJCNIAIOT JBE TIPYIIbl AHTUICHOB, pa3IMYalOIIMXCS [0 HEO0OXOAMMOCTH
BOBiIeYeHUsT T-mMM(OIMTOB B WHAYKIMIO WMMYHHOro oTBeTa. 10 — T-3aBucuMbie u T-
HE3aBHCHUMBbIE aHTWUreHbl. VIMMyHHas peakuus B OTBET Ha BBEJEHHE T-3aBUCHMOIO aHTUIEHA
peanmu3yercsi mpu  oOs3arenbHoM ydactuu  T-nmumbountoB (T-xenmepo). K T-3aBucumbiM
OTHOCHUTCS 0OJIbIIas YaCTh U3BECTHBIX AHTUTE€HOB. B TO ke Bpemst 11 pa3BUTHS MMMYHHOT'O OTBETa
Ha T-He3aBHUCHUMbIE aHTUTEHBI HE TpeOyeTcs npusiieueHue T-xennepoB. ITU aHTUTEHBI CITOCOOHBI
HEMOCPEJCTBEHHO CTUMYJIUPOBaTh B-TMMQOIUTHI K aHTUTEIONPOAYKIUH, AU PepeHIIupOBKe U
npoaudepannu, a Tak’ke BbI3bIBATh UMMYHHBIH OTBET Y 0€CTUMYCHBIX KUBOTHBIX. T-HEe3aBUCUMBIE
aHTUTeHbl 00JIaZ]al0T MUTOTEHHBIM JEHCTBHEM M CHOCOOHBI MHIYLMPOBATH IOJMKIOHAIBHYIO
peaxuuto.

Ot T-He3aBUCHMBIX aHTUT€HOB CJIENYET OTJINYATh CYIIEPAHTUTE€HBI. DTO YCIIOBHBIM TEPMHUH,
BBEJICHHBIM /1711 0003HA4YEHMs] TPYIIbl BEIIECTB, B OCHOBHOM, MHUKPOOHOTO MPOMCXOXKJIEHUS,
KOTOpBIE MOT'YT HeCIHel(pHUEcKH BBI3bIBATh MOJIUKIOHAIBHYIO peakluio. B opranusme B 006xoj
€CTECTBEHHOT'0 NPOLIECCUHIa aHTUI€HA LIEeIbHAsI MOJIEKYJIa CylIepaHTUIe€Ha CIOCOOHA BMEIIUBATHCS
B KOOIIEPAILMI0 aHTUTCHIIPE3EHTUPYIOLIEH KIIeTKN U T-Xennepa U HapyIlaTh pacliO3HaBaHUE «CBOM-
qyXOW». YCTaHOBJIEHO, 4YTO MOJIEKyJa CYyINEpaHTUI€HAa CaMOCTOSITEIbHO CBSI3bIBAETCS C
MEXKJIETOYHBIM KOMIUIEKCOM «@HTUTeH ructocoBMectumocty Il knacca — T-kneTounslii perentop»
n  (QopMHpYeT JIOXKHBIM CHTH&JI paclo3HaBaHUs 4YyKepoAHOW cyoOcraHuuu. B mpouecc
Hecnenn(puIeckoil akTUBALIMK OJJA0BPEMEHHO BOBJIEKAETCsl OTPOMHOE KosmuecTBo T-xenmepos (10
20 % ot obmielr Macchl U Oosiee), BOSHUKAET TUMEPIPOIYKINS ITUTOKHHOB, 32 KOTOPOH ClemyeT
MIOJUKJIOHAJIbHAS aKTUBALUS TUM(OLUTOB, UX MacCOBasi THOEIb BCIECTBHE alloNTO3a U pa3BUTHE
BTOPUYHOTO (PYHKIIMOHAILHOTO UMMYHOIe(DULINTA.

Ha cerogusimiauil JeHb CBOMcTBa CynepaHTHIeHa OOHApYKEHbl y CTa(pHIOKOKKOBOTO
SHTEPOTOKCHHA, OeNKOB BHpycoB JmiureiHa-bapp, OemeHctBa, BUY u HeKkoTOphIX Apyrux
MHUKPOOHBIX CyOCTaHIHII.

AHTUTEHIIPEICTABISAIONIME KIETKH WIM aHTUreHnpeseHTupyromue kinetku (AIIK, anrm.
antigen-presenting cell, APC) — knerku, KOTOpbIe OSKCHOHUPYIOT YYXXEPOIHBIH aHTHICH B
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KOMIUIEKCE C MOJIEKYJIaMU TJIaBHOI'O KoMIulekca ructocosmectumoctu (anria. MHC) Ha cBoeit
MOBEPXHOCTU. T-TUMQOIUTHI MOTYT pacrno3HaBaTh TAKHE KOMIUIEKCHI IPU MOMOIIX T-KIE€TOYHBIX
peuentopoB (aHri. TCR). AHTUreHNpeACTaBiSAIOIINE KIETKH IPOLECCUPYIOT aHTUIEeH U
IIPEACTABIIAIOT ero T-KieTkam.

Bbiendor 1Ba TuUna AHTUIEHIPE3EHTUPYIOIIMX KICTOK: «IpO(eCCHOHAIBHBIE» U
«HenpoQeccuoHaIbHbIEY.

T-kneTku He cnocoOHBI paclio3HaBaTh W, COOTBETCTBEHHO, PEAarMpoBaTh Ha «UUCTHIN»
aHThreH. TOJIbKO aHTHIeH, KOTOPBI ObUI MpeIBapUTEIBHO MPOLECCUPOBAH APYTUMH KIETKAMU U
IIPEICTAaBICH MMU B KOMIUIEKCE C MOJIEKYJIaMM IJIABHOI'O KOMIUIEKCA TMCTOCOBMECTUMOCTH,
CTAaHOBUTCS «BUAUMBIM» JUIs T-KJIETOK.

[Ipodeccuonanbanie  AIIK. Monekynst MHC-II  skcnpeccupoBaHbl  TOJBKO — Ha
OTIpeNIeNIEHHBIX KJIETKaX, KOoTopble Ha3bpiBaloT mnpogpeccnoHanpHbiMu AlIK. Takux kieTok y
4eJ0BeKa 3 THUIA: JeHJIPUTHBIE KIETKH KOCTHOMO3roBoro npoucxoxaenus (UK), B-numpouutsr u
makpodaru. Ha mx memOpanax, momumo monexkyn MHC-I u MHC-II, npucyrcTByroT Bce
KOPELENTOPHbIE MOJIEKYJIbl, HEOOXOIAMMbIE s Npe3eHTaluu aHTureHa T-kinetkam. OHu
MPOAYLHPYIOT LIUTOKHMHBI, HEOOXOAUMBIE /I aKTUBAUUU T-TMMQPOLUTOB U 3allycka UMMYHHOTO
OTBETA.

DHpoTenuii Toxke MOKeT BBIMONHATE pyHKuuu AIIK. BeposrHo, skcripeccusi KOMIIJIEKCOB
nentua-MHC Ha KieTkax SHAOTENUS CIY)XHUT CHELU(PHUUECKUM CUTHAJIOM, MPUBJICKAIOIIUM
spdekTopHble  TUMQPONMTHl M3  HUPKYISIMA B OdYar  IOpaxeHHWs, obecreumBas
aHTUTeHCIIeLIM(PUUHBIA XOMUHT .

W3 Bcex KIETOK, MMEIOIIUX OIpeAeNeHUE «ICHAPUTHBIE» (YTO O3HA4YaeT «KJIETKU C
OTpoCTKamu»), K mnpodeccuoHanbHbiM  AIIK  OTHOCAT TONBKO KJIETKH KOCTHOMO3TOBOI'O
npoucxoXxaeHus. Takue KIeTKH IMIMPOKO MPEACTaBIEHbl B opraHu3me. X MHOro B mMOKpOBHBIX
TKaHAX (Hampumep, KieTku Jlanrepranca B Koxe), HOCOIVIOTKE, JETKUX, KMILIEUHUKE U KETyIKe, B
KpoBU (He3penble Gopmbl) U B JUMGPOUIHBIX OpraHax (3pelsble, akTMBHpoBaHHbIE). Ecnu y B-
JTUMQOIUTOB U MaKpo(aroB e€CThb U WHBIC, NMPUUEM IJIaBHbIE JUIA HUX, QYHKIHUU — MPOTYKIHUS
MMMYHOTIJIOOYJIMHOB y B-nmuM@ouuTos, ¢parouuTos u «epeBapuBanue» y Makpogaros, — to y K
HET ApYrux (pyHKIMHA, KpoMe MPe3eHTAMN aHTUTEHOB U Nepeaayl KOCTUMYIUPYIOIUX CUTHAIOB
nuMdonuTam.

«HenpodeccronanbHbley aHTUTeHNpeAcTaBIsione kieTku. «HenpodeccronanbHbie»
AQHTUTECHIIPE/ICTABIISIIONINE KJIETKM B HOPME HE COJep)KaT MOJIEKYJl TIJIaBHOTO KOMILJIEKca
rucrocoBmMecTuMocTi Il Kiacca, a CHHTE3MPYIOT MX TOJBKO B OTBET HAa CTUMYJILHIO
onpeAeNEéHHbIMA  LUMTOKMHAMM, Hampumep, Y-uHreppepoHoMm. K  «HempodeccrnoHaabHbIM»
AHTUTSHIIPEJICTABIIAIONINM KJIETKaM OTHOCATCA: (UOpOOIacThl KOXKH, SMUTENHATbHbBIE KIETKU
THMYCa, SIUTENINaIbHbIE KJICTKU IUTOBUIHOM JKeJI€3bl, KJIETKHU [NINHU, B-KJIETKU MOJKEeITyI0YHON
JKeJIe3bl, KIETKH dHIOTEIUS COCYI0B.

[lepBpIMM M3 aAHTUrEHPACHO3HAIOUIMX MOJEKYN ObUIM OTKPBITHI aHTUTENA, KOTOpbIE K
HACTOAILLEMY BPEMEHU H3YYEHbI IOJIHEE APYTUX MOJIEKYN 3TOHM rpynmbl. CBOWCTBaMU aHTUTEN
o0ianaroT OelKOBBIE MOJIEKYJIbI, Ha3bIBa€Mble MMMYHOIIIOOYIMHaMu. Takum oOpa3oM, TEpMHH
«UMMYHOTJIOYOHH» OTPa)KaeT XUMHUECKYIO0 CTPYKTYPY MOJIEKYJIbl Oe3 ydyera ee crenupuIHOCTH K
KOHKPETHOMY aHTHUTEHY, @ TEPMUH «aHTUTEJIO» ONpeeiaeT PyHKIMOHAIbHbIE CBONCTBA MOJIEKYJIbI
U YYUTHIBAET CTIEHU(UIHOCTh KOHKPETHOTO UMMYHOIIOOYIMHA B OTHOILIEHHMH aHTUTEHOB.

AHTHUTENO — 0cOOBII pacTBOPUMBII O€I0K C onpeeEHHON OMOXUMUYECKON CTPYKTYpPOil —
MMMYHOTJIOOYJIMH, KOTOPBI MPHUCYTCTBYET B CBIBOPOTKE KPOBH U JPYTrUX OHMOJIOTHYECKUX
KHUJKOCTAX W IIpelHa3HAa4YeH /Jsi CBA3BIBAHUSA AaHTUIeHAa. B 3HIMKIONEAMYECKOM ClioBape
MEIAULMHCKUX TEPMHHOB YKa3aHO CIEIYIOIIEE OIpPEJIEICHHUE: aHTUTENa («AHTW» + «Telnayn) —
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IJ100yJIMHBI CBIBOPOTKM KPOBU YEJIOBEKA U KUBOTHBIX, 0Opa3yoliyecs B OTBET Ha MONaJaHue B
OpPraHu3M Pa3JIMYHBIX AHTUTEHOB (MPUHAMISKAIINX OAKTEPHsIM, BUpycaM, OCIKOBBIM TOKCHHAM U
1p.) U crienu(pUUecKy B3auMOJCHCTBYIOIUE C STUMU aHTUI€HAMHU.

HMMMyHOTII0yOIMHBI/aHTHTENA CYIIECTBYIOT B 2 ¢opmax: MemOpanHoii (B coctaBe BCR) u
pacTBopuMOi (COOCTBEHHO aHTHTeNa). AHTUTENA ObUTH OTKPBITHI B 1890 r., koraa O. bepunr (E.
Behring) u C. Kuracaro (C. Kitasato) ycTaHOBUJIH, YTO CBIBOPOTKH KPOJHMKOB, KOTOPHIM BBOIMIIH
IU(QTEepUIHBIMN TOKCHH, IPUOOpETanu COoCOOHOCTh HEHTpaln30BaTh 3TOT TOKCHH U OKa3bIBaTh
neuebHoe neiictBue npu audTepuitHol uH(eKuuu. VIMMYyHOrTOOYIMHBI KaK PasHOBUAHOCTH
0€e1K0B ObUIM EPBOHAYAIBLHO BBISBICHBI METOA0M MIEKTPodopesa BO PpakLuiX ChIBOPOTOUHBIX Y-
u PB-rnobymuuoB [A. Tuzenmyc (A. Tiselius), 1937]. [lozxe oHM ObUIM OYHILIEHBI METOJAMHU
Xxpomarorpauu © TOABEPTHYThl CTPYKTYPHOMY H3YYEHHUIO C IOMOIIBIO OTrPAaHUYEHHOTO
mporeonu3a [P. [Tortep (R. Potter)] u BocctanoBnenus aucynbuanbix cszei [x. Dnensman (G.
Edelman)]. bosb1oii Bki1aa B M3yuyeHHE aHTUTE BHECIH UCCIIEI0BaHHUSI TOMOTEHHBIX OITYXOJIEBBIX
(MuenomubIX) nMMyHOTI00YIMHOB [C. Munbiireitn (C. Milstein)], KoTopsle B KOHEYHOM CUETE
MpHUBeNU K co3fganuio rudpuaomuoit Texnonoruu [I'. Kexnep (G. Kohler), C. Munsmreiin, 1975],
MO3BOJIMBIIEH TOTy4aTh MOHOKIIOHAJBHBIE aHTUTENA 3alaHHOW crneuupuunoctd. [lpm momomnm
rUOpUIOM MOXHO TII0Jy4yaTb MOHOKJIOHAJIBHBIE aHTHTEJNa HEOO0XOAUMOW crHenu(pUUIHOCTH.
Hakonen, B xonue 1970-x ronoB C. Tonerasa (S. Tonegawa) OTKpbUT MOJIEKYJISIPHbIE OCHOBBI
(dbopMHpoBaHUs Pa3HOOOPa3Hsl aHTUIE€HPACIIO3HAIOUIEH CIIOCOOHOCTH aHTUTEN M OIMCAaJ sIBIICHHUE
COMAaTUYECKON MEePECTPONKN UMMYHOITI00YJIMHOBBIX T'€HOB.

CriocoOHOCTh  BbIpabaThiBaTh AaHTUTENA BO3HMKAaeT y 5MOpuoHOB Ha 20-ii Hexene
OepeMeHHOCTH, MOCyIe POXKICHHS HAUNHACTCA BBIPAOOTKa UMMYHOIJIOOYJIMHOB, KOTOpasi pacTeT B
3peJIOM BO3pACTE U YMEHBIIIAETCS MIPHU CTApPEHUH.

JnnamMuka oOpa3oBaHMs aHTHTE] BAapbUPYETCS B 3aBUCHMOCTH OT JCHUCTBHS aHTUTEHA
(pa3mepa aHTUI€HA), YacCTOThI JEHCTBMS AHTUICHA, COCTOSIHUSA OpraHM3Ma M €ro MMMYHHOM
cucTteMbl. JlnHaMuKka 00pa3oBaHusl aHTUTEI BapbUpPyeTCs OT IEPBOM U BTOPOM CTYNEHEW aHTUTeHA
U COCTOMT U3 HECKOJIbKUX cTasuil. OH JenuTcs Ha JTaTeHTHYIO, JTOrapu(pMHUUYECKYIO, CTAl[HOHAPHYIO
1 yOBIBAIONIYIO CTaguH. B TeueHWe JIaTeHTHOTO MEpHoAa HAuMHAETCs JICYCHHWE AaHTUTEHOM U
BBEJIEHHE B HMMYHO-BBIYMCJIECHHBIE KJIETKHM, OOpa30BaHME AaHTUTEN-CHEeUU(UUECKUX KIIETOK,
oOpa3oBanue aHTtutena. Ha 3Tol cramum aHTHTENO He oOOHapyXuBaeTcsi B KpoBU. Bo Bpems
JorapumMuUecKoi (a3l aHTUTENA OTAENAIOTCS OT IMJa3Mbl U MPOHUKAIOT B JUMQY U KpoBb. B
CTallMOHAPHOM TEPHOJIE KOJTMUECTBO aHTUTEN JJOCTUTAET MAaKCUMyMa U CTa0MIIN3UPYETCs, a 3aTeM
HAUYMHAET CHIKAThCsl ypOBEHb aHTUTEIN. [IepBbIii pa3 aHTUT€H OCTYMAET B JIATEHTHBIN nepuon - 3-
S nHei, norapudmudeckuii - 7-15 nuei, ctarmonapusii - 15-30 quelt, mepuoy crmana - 1-6 Mecsien
u Ooniee. OCHOBHBIM HPU3HAKOM NEPBUUHO20 UMMYHHO20 omeema sBiseTcst oOpa3oBaHue IgM,
3atem IgG.

Bropoe mNpOHUKHOBEHWE AHTUTEHA (8MOPUUHBIL UMMYHHbIL Omeen) OTIMYAeTCs OT
MMMYHHOTO OTBEeTa: JIaTeHTHas (aza COKpamaercs a0 HECKOJNbKHX YacoB WM 1-2 1HEW,
XapaKTepU3yIOIUXcsd 3HAYUTEIbHO  OoJiee  BBICOKMM  YpOBHEM aHTHTEI B  TEUYEHUE
JOTapu(PMHUYECKOT0 TEPHoa, KOTOPHIH SBISETCS MIUTSIBHBIM B IOCICAYIOIINE IMEPHOABI U
MEIJICHHO CHUXAETCS B TEYCHHE HECKOJIbKHX JIeT. BTOpUYHBII HMMYHHBIH OTBET OTIMYAETCs OT
mepBoro, HanboJee BakHO oOpa3zoBanue 1gG.

PazHuiia mexay NEepBHYHBIM M BTOPUYHBIM MMMYHHBIMH OTBETaMH Ha oOpa3oBaHue
aHTUTEN OOBSCHSAETCS TeM (PaKTOM, YTO IPH TEPBOM BBEICHHH AHTUTCHA UMMYHHAs CHCTEMa
MPOAYLMPYET KIOHBI IUM(POLUTOB, KOTOPbIE HECYT UMMYHHYIO CEHCOPHYIO HH(POPMALIUIO 00 3TOM
aHTUTeHe. Ele pa3 CTONKHYBIIUCH C 3THM aHTHTEHOM, IMMYHOJIOTHYECKHE KIOHBI JTUM(OIMTOB
OBICTPO YBETMUMBAIOTCS U YCUIMBAIOTCS B MpoOLiecce aHTHOAKTEpUaIbHOTO MpoLecca.
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Bo BpeMs mOBTOPHOrO BBEJEHMS AHTUI€HA OBICTPOE M MHTEHCUBHOE Pa3BUTHE aHTHUTEIA
SIBJISIETCS] DKCIIEPUMEHTAIIBHBIM: €0 UCIOJIB3YIOT ISl II0JyYEHUs UMMYHU3UPOBAHHBIX JKUBOTHBIX
B JIMarHOCTUYECKMX U TEPalleBTUUYECKUX CBIBOPOTKAX, @ TaKXkKe A OBICTPOro pa3BUTHUS
MMMYHUTETA BO BpEMs BAKLUHALIMH.

HMMMmyHONOrMUYecKass naMsaTh MHpPEeACTaBisieT co00H CHOCOOHOCTh MMMYHMTETa YellOBEeKa
3pPEeKTUBHO M OBICTPO OTBEYaTh Ha MATOrE€H (AHTUTEH), C KOTOPBIM OBbUI IMpeIBapUTEIbHBIN
KOHTaKT y OpraHu3ma.

JlanHash mamsATh OCYHIECTBISICTCA CIEUU(PUUECKUMH KiIoHamMH T-KieTok U B-kieTok,
KOTOpbIE U3-3a IEPBUYHOM aJJaliTALlMU K AHTUT€HY SABJISAIOTCS 00Jiee aKTUBHBIMHU.

beictpoTta 1 3¢)(eKTHBHOCTH BTOPUYHOTO OTBETA CBSA3aHBI KaK C aKTUBHOCTHIO T-KJIETOK,
Tak 1 B-xneTok. T-KIeTKM KIMMYHOJIOTHYECKOU NaMATH CIEAYyeT OTJIMYaTh OT T-KJIETOK OpraHusma
M3-32 PA3sHULBl B pELENTOpax Ha IIOBEPXHOCTH KIETKU. JMMMyHOnormdeckas namsrh,
ocymecTpisiemMast B-kieTkamu, namsTh BKIIFOYAeT B ce0sl ClEAYIOIINE TIOKa3aTen:

=JlaTeHTHBI Tepuoxa OOJIe3HEW COKpallaeTcsi, a MaKCUMyM KOHILIEHTpallMM aHTHUTEN
JOCTUraeTcs J0BOJIbHO ObICTpO. JlaHHBIE MOKa3aTeNM Pa3iIMuYHBIX U Pa3HbIX AHTUIE€HOB, HO B
CPEIHEM, CKPBITBIN IEPUOJ IPA BTOPUIHOM OTBETE B-KIIETOK YMEHBIIIAETCS HA HECKOJIBKO THEH.

*KosmmyecTBo B-KiI€TOK, KOTOpbIE BCTYNAOT BO BTOPUYHBIA OTBET, YBEJIMYUBAETCS IIO
CPAaBHEHUIO C MEPBUYHBIM OTBETOM B JECATKH pa3, K IPUMEPY, COIAEPKAHME TAaKMX KIETOK B
CEJIE3CHKE NPU OTBETE MMMYHMTETAa Ha aHTUIEH cocTaBiseT ogHa B-kierka Ha 10 000 xierox
[IaTOTE€HOB, B TO BPEMsI KaK IIPM BTOPUYHOM OTBETE JAHHOE COOTHOIIEHUE cocTaBisieT yxe 1:100
000.

JlaHHBIE CBOMCTBA BTOPUYHOIO MMMYHHOI'O OTBETA 3aKJIAJBIBAIOTCS €LIE NPU Pa3BUTHHU
IIEPBUYHOTO. B 3TO Bpems HaKalIMBAlOTCA KJIOHBI B-KJIETOK, NPOMCXOAUT NPOLECC HX
muddepennmpoBk. [Ipu BTopraHOM 0TBeTE B-KIIETOK B pEaKIMIO BCTYMAIOT YK€ IOATOTOBICHHBIE
kJIeTkd. KpoMe Toro, BTOpu4HbIl OTBET IPUBOIUT K MOBBIIIEHUIO YyBCTBUTEIBHOCTH PELIENITOPOB,
4TO cO37aeT OOJIbIIEe CPOACTBO AaHTUTEHA U AaHTUTEJIA.

Pa3zBuTHe ycnemHoro cnenu@puueckoro HMMMYHUTETA SBISICTCS 3aKJIIOYUTEIbHBIM 3TAallOM
3alUThl OpraHu3Ma OT MH(EKIUHU, OH MO3BOJISIET UMMYHHUTETY CIpaBUThCs C maroreHoM. [locrne
BBI3JIOPOBIIEHHS Ul OpraHW3Ma CBOMCTBEHHO HaJW4ue KIETOK IIaMATH U  OTCYTCTBHUE
crenupuUeckux KiIeTok U antuten. OgHako JaHHbIE MPU3HAKU €l1e HE CBUIETEIbCTBYIOT O TOM,
YTO OpraHU3M IIOJHOCTBIO IMOOOPOJ aHTHreHsl Bo30yauTens. He wuckioyeHo AIUTEIBHOE
HaXO0XJ/IEHNE OCTaTKOB OCTATOYHOI'O KOJIMYECTBA OaKTEpUAIbHBIX KJIETOK WM BUPYCOB, KOTOpPbIE
CMOTIIU «CKPBITHCS» OT UMMYHHOU CHCTEMBI.

NMMmyHonoruueckas crneun(puyHoCTh pPelenTopoB aHTUT€HHOTo pacno3HaBaHus T- u B-
JTUMQOLUTOB — pe3yabTaT CIydyalHbIX KOMOMHAIMII MHOTUX TI'€HOB, KOJUPYIOIIUX CTPYKTYpY
AHTUTCHCBA3BIBAIOIINX Y4YacTKOB. TeopeTudecku BO3MOKHO 00pa3oBaHHME OKOJIO MMJUIMApAa
pa3HOOOpa3HBIX PELENTOPOB, BKIIOYas M T, KOTOPbIE CIOCOOHBI pacro3HaBaTh COOCTBEHHBIE
aHTUreHbl. VIMMyHHbBIE KJIETKH C peuenTopamH, paclo3HAIOMIUMU COOCTBEHHBIE AHTUIEHBI,
Ha3bIBAIOT ayTOPEaKTUBHBIMU. COBEPIIEHHO SICHO, YTO AKTHBALMsl ayTOPEAKTHBHBIX KIETOK, A,
3HAYUT, TIOBpPEXKJIEHNE COOCTBEHHBIX TKaHEH, SBJIAETCA HENOMyCTHUMbIM. [l mpeaynpexaeHus
MMMYHHO-OIIOCPEIOBAHHOTO  CAMOIIOBPEKIACHUSI  PEaTU3yIOTCd  MEXAHU3Mbl  IOAJEpKAHUS
UMMYHHOU ToJiepaHTHOCTH. [loJg HMMMYHHOH TOJNEpPaHTHOCTHIO MONMarOT (GyHIaMEHTAIbHOE
CBOMCTBO MMMYHHOM CHCTEMBI pacro3HaBaTh COOCTBEHHbIE aHTUTEHBI 0€3 pa3BUTHUS () (HEKTOPHBIX
peakuuil IMpPOTUB HUX BCIEACTBUE YHWYTOXKEHUS WIM WHAKTUBALMHA COOTBETCTBYIOIIMX
ayTOpEeaKTHBHBIX JUM(OUUTOB. Pa3nnyaoT MexXaHU3MBbl LIEHTPAIbHON TOJIEPAHTHOCTH, KOTOPHIE
pa3BoOpauMBalOTCd B LEHTPAJbHBIX HMMYHHBIX OpraHax, M MEXaHH3Mbl Hepudepudeckon
TOJIEPAaHTHOCTH, peaIu3yeMble, COOTBETCTBEHHO, B MepU(epuuecKkux JUMGPOUTHBIX opraHax. B
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3aBUCUMOCTM OT THUNA HMMMYHHBIX KIETOK BbIACISIOT B-kierounyro u T-kieTouHyro
TOJIEPAHTHOCTb.

Crenuduueckyto (QyHKIUIO HMMMYHHOM 3alllUThl HEMNOCPEACTBEHHO OCYLIECTBISET
MHOTOYHCICHHBIH Myl KIETOK MHEJIOUAHOTO U JUMQPOUIHOTO POCTKOB KPOBHU: JTUMQOLUTHI,
(barouuThl U JEHAPUTHBIE KIETKH. DTO OCHOBHBIE KJIETKH HMMYHHOW cucteMbl. Kpome Hux B
MMMYHH OTBET MOXET BOBJIEKATbCSI MHOYKECTBO AP KJIETOYHBIX MONYJISAIUN (3NUTEINH, S3HI0TEIH,
¢hubpobaacTsl 1 ap.).

Ha moBepxHOCTHM IMTOIUIa3MAaTHYECKOM MeMOpaHbl KIETOK HMMYHHOM CHCTEMBI
CYIIECTBYIOT OCOOBIE MOJIEKYJIbl KOTOPbIE CIyKaT MX Mapkepamu. C MoMOLIbI0 crenu(puIecKux
AQHTUTEJ IPOTHUB ITHX MOJIEKYIT YIAIOCh Pa3fAeUTh KJIETKH Ha OTJENbHbIC CYOIOMyIILNY.

I[To pyHKIIMOHANBHOM AKTUBHOCTHU KJIETKH-Y4aCTHUKH MMMYHHOT'O OTBETA OAPA3AEIA0T Ha
perynsitopabie, d¢dexropusie u AIIK. PerynstopHble KIETKH yNpaBisiioT (YHKIIMOHUPOBAHUEM
KOMIIOHEHTOB HMMMYHHOIH CHUCTEMbI IyT€M BBIPAOOTKH MEIUAaTOPOB-UMMYHOLUTOKMHOB U
JUTaHJ0B. OTU KIETKH OINPEACsAI0T HalpaBiIeHUE DPAa3BUTUS MMMYHHOIO pPEarupoBaHUs, €ro
UHTCHCUBHOCT U MPOAOIDKUTEIBHOCTh.  D(PGEKTOpbl  ABISAIOTCS — HEMOCPEACTBEHHBIMU
WCTIOJHUTENISIMA UMMYHHOM 3aiuThl. OHU BO3/ICHCTBYIOT Ha OOBEKT JIMOO HETIOCPEICTBEHHO JINOO
nyrem 6nocunteza BAB co cnenuduueckum spdextom (aHTUTENTA, METUATOPHI U TIP.)

AIIK BBIIOIHAIOT HECIOXHYIO, HO OYEHb OTBETCTBEHHYIO 3ajady. OHHM 3aXBaTbIBaIOT,
IpoLecCupyroT (epepadaThIBalOT IMyTEM OTPaHUYEHHOTO MPOTEOIN3a) U MIPEACTABIAIOT aHTUTeH
MMMYHOKOMIIETEHTHBIM KileTkaM (T-xenmepam) B cocraBe kommiekca ¢ MHC 2 knacca. AIIK
JMILIEHBI crienu(UUHOCTH B OTHOIEHUH camoro anTureHa. MHC 2 knacca MoxkeT BKJIIO4aTh B ce0s
KaK CBOU COOCTBEHHBIE TaK U UYKEPOJHbIE OJIUTOMENTHIBI.

Hanuune na memOpane MHC 2 xnacca siBiisieTcst 00s3aTeiIbHbIM, HO HE €IMHCTBEHHBIM
npu3Hakom AIIK. [lns  ocymiecTBiieHuss TPO(EeCCUOHATBLHOW —JeATeIIbHOCTH —Heo0xoauma
IKcIpeccusi Ko-ctumynupyromux dakropos (CD 40, 80, 86) a Takxke MHOKECTBA MOJIEKYJT a/Ir€3UH.
MHC 2 o6ecnieunBatot TecHblll KOHTaKT AIIK ¢ T-xennepamu.

Hanbonee tunuuneiMu AITK oTHOCSAIMMUCS K pa3paay «IpohecCHOHATBHBIX» SBISIOTCS
(MO0 aKTUBHOCTH) JEHIPUTHBIE KJIETKM KOCTHOMO3IOBOIO HpPOUCXOXAeHHUs, B-nmumdborutsl un
Makpodaru. JenaputHele kietku mnoutd B 100 pa3 sddexruBHee maxpodaron. DyHKIHIO
HenpopeccuoHanbHbIX AIIK MOryT Taxkke BBINOJIHATH HEKOTOpBIE APYrue KJIETKH B COCTOSHUU
aKTUBAIIUU — TO JIUTEIHAIBHBIE U SHAOTETHOLUTHI.

Ocy1iecTBieHNnEe IIeJIEHAaIpaBIeHHON (QYHKIUU [0 MMMYHHOM 3alllUTe MaKpOOpraHu3Ma
BO3MO’KHa Oyarofiapsi HaJMYUIO Ha KJIETKaX MMMYHHOW CHCTEMbl CHeUU(UYECKUX aHTUICHHBIX
penenTopoB (MMMyHopenenTopos). [To MexaHu3My perenuuu OHU MOAPA3IEISIFOTCS Ha MpsIMbIE U
HenpsiMble.  IIpsMble  HEMOCPEACTBEHHO — CBA3BIBAIOTCS € MOJIEKYJIOM — aHTUreHa. Tak
(GYHKIIMOHUPYIOT  pELenTopbl  OOJbIIMHCTBA  cyomomyiasuuit  sumdonutoB.  Hemnpsimbie
B3aMMOJICHCTBYIOT € MOJIEKYJOH aHTUI€HAa ONocpenoBaHHO-uepe3 Fc-pparmMeHT MomeKysbl
UMMYHOTJIO0yMHA. DTO Tak Ha3biBaeMblil Fe-perenitop (FCR).

CymiecTByIOT 0COOEHHOCTH B 3aBucHMOCTH 0T addunHocTH FcR. BpicokoaddpuHHBIHM
pelenTop MOXKET CBs3bIBaTbcsi ¢ MHTAaKTHbIMH Mousiekydamu IgE u IgG4 u ob6paszoBbiBath
pELeNITOPHBI  KOMIUIEKC, B KOTOPOM aHTHUI'CHCIEHU(PHUECKYIO KO-pEleNTOPHYI0 (YHKIHIO
BBITIOJIHSET MOJIEKYJIa UMMYHOTIIO0YaMHA. DT0 Y 6a30(pmiIoB U TyuHbIX KieToK. HuzkoadpuuubIit
pacro3HaeT MOJIEKYJIbl UMMYHOTTIOOyJIMHA yXKe 00pa30BaBIINe HMMYHHBIE KOMIUIEKCHI. DTO CaMbIi
pacnpocTpaHeHHBIH THUI. JTO y Makpo(daroB eCTECTBEHHBIX KWUJUIEpax OSMUTETHabHBIX
JEHIPUTHBIX KJIETOK U T.[..

MMMyHHOE pearupoBaHUE OCHOBAaHO HA TECHOM B3aWMOJEWCTBUU Pa3IMUHBIX KJIETOYHBIX
NOMYJISAUI. TO JOCTUraeTcs PU MOMOIIM OMOCHHTE3a KJIETKaMU UIMMYHHOM CUCTEMBI IIMPOKOTO
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CIIEKTPAa MMMYHHOLMTOKMHOB. KII€TOYHO-3/IEMEHTHBI COCTAaB MMMYHHOW CHCTEMBI ITOCTOSIHHO
B0300HOBIIsIETCS. [6]

T-cucrema MMMYHHTETAa YHUYTOXAECT AHTUICHBI, INPEACTABICHHBIE Ha KIETKax, 4Yepe3
npsiMoe  B3aumojencTBue murTotokcudeckux T-kierok (CD8  T-xnerok, T-kwmwiepoB) ¢
H3MEHEHHBIMH COOCTBEHHBIMM WM 4Y>KEPOAHBIMH KJIETKAMHU.

Bropass omnmuurtensHas udepra T-KJIETOK CBs3aHa C OCOOCHHOCTSMHU PACIO3HABAHUS
aHTUreHa: T-KJIeTKU paclo3HAIOT He COOCTBEHHO aHTUI€HHBIN MeNnTH L (SMUTOI), @ €r0 KOMILIEKC C
moutekynamu [ win II kmaccos MHC.

B Tex ciydasix, korja aHTUreH oopasyeT KOMIUIEKC, BKIrovaromuii mojekyinsl MHC kinacca
I, pacno3HaBaHuMe M YHMUYTOKEHUE OCYIIECTBISAETCS, KAaK TOJBKO 4YTO YIOMHHAJIOCh BBILIE,
nurotokcuyeckumu CD8 T-kieTkaMu.

B tex xe ciywasix, korga aHTUreH oopasyer komiuieke ¢ mosiekyinamu MHC knacca 11, B
MIPOLIECC B3aUMOJICHCTBHSI C TAKUM KOMILIEKCOM BeTymnatoT 11ubo CD4 T-knetku Bocnanenus (TH1),
m6o xenmnepusie CD4 T-knetku (TH2). (Ilpexxnee HazBanme kiietok cyomomymsimun THI1 - T-
HUHIYKTOPBI).

ITo onpenenenuto, T-cucremMa UMMYHHUTETA BKIIIOYAET:

- TUMYC - MecTO AU PepeHInPOBKY KOCTHOMO3IOBBIX NPEALIeCTBEHHUKOB T-KIeToK (mpe-
T-k1eToK) 10 MOTEHIIUAIBHO 3PEIBIX POPM;

- pa3yIn4HbIe CyOnonyasuu cooCTBEHHO T-KIeTOK 1

- IPyNIy HUTOKUHOB, IPOAYLHUPYEMBIX ITUMH KJIETKAMHU.

OcHoBHBIE (DYHKIIMM CUCTEMbI CBSI3aHbl ¢ OOecrieueHHueM KJIETOYHON (hOpMbI HIMMYHHOIO
pearupoBaHusL:

- BO-IIEPBbIX, IIUTOTOKCUYECKUM (KHJUIEPHBIM) Pa3pyLlICHUEM IT'€HETHUECKH OTIINYAIOIUXCS
KJIETOK W TKaHEeW (4Yy>KEpOIHBIX TPAHCILJIAHTATOB, PAKOBBIX U BHUPYC-TPAHCHOPMHUPOBAHHBIX
KIJIETOK) U

- BO-BTOPBIX, YYacCTHME€M B pEryJlsdllMd KaK KJIETOYHOIO UMMYHHOTO OTBETa, TaK U
IYMOpaJbHOIO OTBETa IIOCPEACTBOM BKIIIOUEHUS B HMMYHHBIM npouecc T-xenmepos, T-
cyrnpeccopoB U T-KJI€TOUHBIX IUTOKUHOB.

T-KJIEeTKU XapakTepU3yIOT CIEAYIOINE OCOOEHHOCTH:

1. KnonanbHas oprannzanus T-KJI€TOUHOTO Iyja — CHOCOOHOCTh TOTOMKOB OJIHOM KJIETKU
(kJIOHA) pearnpoBaTh TONBKO HA OJMH U3 MHOXKECTBA aHTUT'€HHBIX MENTUAOB (JJaHHOE CBOMCTBO T-
KJIETOK SIBJIsieTcs 001uM ¢ B-knetkamu).

2. XapakTep pacno3HaBaHHMs YYXXEpPOAHOIO AHTUIEHA: B OTIMYHME OT IIOBEPXHOCTHBIX
MMMYHOIJIOOYIMHOB ~ B-KJI€TOK, KOTOpBIE pacrno3HarOT COOCTBEHHO AHTUI'€HHBIN SIUTOIL,
aHTUreHpacnosHatomuii peaentop T-kierok (TKP) B3anMoneicTByeT ¢ KOMIUIEKCOM: aHTUT€HHBbIH
snuton-moJiekyiast MHC.

3. Henenue T-xnerok Ha cyonomymsiuuu: T-xumiepsl / T-cynpeccopsl u T-xennepst / T-
KJIETKH BOCTIAJICHUSI.

T-nmumdoruTe! 00pa3yroT TPU OCHOBHBIE CYOMOMYJIALINU:

1) T-xwmiepbl OCYHICCTBIISIOT MMMYHOJIOTHUECKHH TeHETHYSCKHH HAI30p, pa3pylias
MYTHUPOBAHHbBIE KJIETKH COOCTBEHHOTO OpPraHMW3Ma, B TOM YHCIIE U OIMYXOJIEBbIE, U T€HETUYECKH
YyXEpOAHbIE KIETKH TpPaHCIUIAHTAaTOB. T-Kuiuiepbl cocTaBisaioT g0 10 % T-numdoruros
nepupepuyeckoid kpoBu. VMimeHHO T-Kmisiepbl CBOMM BO3JIEHCTBHEM BBI3BIBAIOT OTTOPKEHHE
MepecaKEHHBIX TKAHEH, HO 3TO M MepBasi JIMHUS 3alIUThl OPraHU3Ma OT OIYXOJIEBBIX KJIETOK;

2) T-xenmepbsl OpraHU3ylOT UMMYHHBIH OTBET, BO3ACHCTBYS Ha B-muMpouunTsl M naBas
CUTHaJ JJs CHHTE3a AaHTUTEN MPOTHB IIOSBUBIIETOCS B OpPraHU3ME AaHTUreHa. T-XeJmepbl
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CEKPETUPYIOT HMHTEpPJCHKUH-2, Bo3aeHcTByromuin Ha B-mumdouwntsl, u r-untepdepon. Ux B
nepudepuyeckoit kposu 10 60—70 % obmiero yrncna T-mTuMpOIHUTOB;

3) T-cynpeccopbl OrpaHUYMBAIOT CHITY MMMYHHOTO OTBETa, KOHTPOJUPYIOT aKTUBHOCTH T -
KHJIJIEPOB, OJIOKUPYIOT AESITeIbHOCTh T-xenmepoB u B-mumdonuToB, momgaBiss U30BITOYHBIN
CUHTE3 aHTHUTEJ], KOTOpPhle MOTYT BbI3bIBaTh AyTOUMMYHHYIO PEaKIuio, T. €. 00paTUTbCS MPOTHUB
COOCTBEHHBIX KJIETOK OpraHHU3Ma.

B mpouecce nuddepennupoBku T-11uMpOLNUTOB BRIASISIOT 1B OCHOBHBIX dTana:

1. AuTurennesaBucumas JuQQGepeHImpoBKa — MPOUCXOAUT TOCTOSHHO B TUMYCE.

2. AnrturenzaBucumas IudGdepeHIUpOBKa — MPOUCXOIUT B MepudepruuecKux OpraHax
MMMYHHOW CHCTEMBI TOJIBKO IpU KOHTakTe T-nmuMdonuTa ¢ aHTUreHOM.

4. LiuTiocTpaTUBHBINA MaTepual: MyJIbTUMEIUHHBIN TPOSKTOP (TIpe3eHTAIHS)
5. Jluteparypa:
OcHoBHasi JiuTeparypa:
1. Amumxanosa F.T. )Keke mukpoOuonorus. 1 6emniM. MeaunuHanbKk 6akTeproIoTus. —
Anmarsr: OBepo, 2016. — 380 0.
2. Apeiknaesa Y.T. Meaunuaansik mukpoounonorus. T.1. — Kaparaaner: Akayp, 2019. — 376 6.
3. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosby, 2015.
4. Levinson W. Review of Medical Microbiology and Immunology. — McGraw-Hill, 2014.
JonotHUTE/ILHAS JIUTEpaTypa:
1. Baiigyysenosa ©.0. Knunukansik mukpoouosnorus. — Anmatsr: DCIIN, 2023. — 124 6.
2. CeiitxanoBa b.T., A6npamanosa A.H., Teneren b.T. Microbiology and immunology lecture
complex. — Almaty: DCIIU, 2024. — 288 p.
3. Hentges D.J. Microbiology & Immunology: An Illustrated Review. — Boston: Little, Brown
and Co., 1995. — 288 p.
JIEKTPOHHBIE pecypcehl:
1. Paxumxanona b.K., Kaiipaxanosa bl.O. JKainbl MuUKkpoOHOIOTHS: OKY-9IiCTEMENIK Kypall. —
Anmartsr: DBepo, 2020. — 76 6. https://www.elib.kz/ru/search/read_book/3140/
2. PamazanoBa b.A. xone 1.60. Mukpoopraamsmaep Mopdoiioruscel. — AnmMatsr: DBepo, 2020. —
128 6. https://www.elib.kz/ru/search/read_book/898/
3. Dnekrponnas oubmroreka FOKMA — https://e-lib.skma.edu.kz/genres
4. Scopus — https://www.scopus.com/
6. KonTpoJibHbIe BONIPOCHI:
Bunsr ummyH#uTera.
Urto Takoe aHTUTENA?
Kak peannsyercs peakiusi ryMOpaJIbHOTO TUIA?
Kak peanusyercs peakius KJ1€TO4HOro Tumna?
OyHKIIUU aHTUTEIL.
Ilepeuucnure kaacchbl aHTUTEI.
Yro Takoe aBUJHOCTDH?
Uto Takoe aHTUTEHBI?
Urto Takoe ranTeHbl?
10. Ha3zoBuTe HEMUKPOOHBIE AHTUTCHBI.
11. [aiiTe onpeneneHne «aHTUTEHIPE3SHTUPYIOIINE KISTKU.
12.  OOBsCHUTE MOHATHE «IPOHECCUOHATBHBIC aHTUTCHIIPE3CHTUPYIOITHE KIICTKI.
13.  OOmwsicHUTEe NOHATHE «HEMPO(hECCHOHATbHBIE AHTUT €HITPE3CHTUPYIOLIUE KIIETKI.
7. KoHnTpoJib (Bonpockl, TecThl, 321a44 U 1p.).
Kannuveckas cutyanusi:

©ON® LA WN
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[TarmenTka — xeHiuHa, 23 rojaa, MmeacecTpa neauarpudeckoro oraeneHusd. [locnennue 3 Henenu
OHa paboTaia ¢ IeTbMH, KOTOPbIE KOHTAKTUPOBAIM C BUPYCOM KOPHU, IEPECHECEHHOM B JIETCTBE.
WNndopmannu o BaknuHaiuu HeT. Yepes 1Be Hepenu y He€ MOsSBUITUCH 5Kajlo0bl Ha Cl1a00CTh,
MOBBILIIEHUE TEMITEPATYPHI U KOKHYIO CHITTb.

Pe3ynbTarhl ceponornyeckoro uccae10BaHus:

— BbIcokuit Tutp IgM,

— 19G He onpenenstorcs.

JlomoTHUTETHHBIC TaHHEIC:

YcTaHOBNIEHO, YTO BaKIIMHALMS IPOTUB KOPU paHee He MPOBOINIIACS.

C nenpio BpeMEeHHOW MacCUBHOMW 3alUThI ObLT BBEEH MMMYHOTIJIOOYJIMHOBBIN Mpemnapar
(CBIBOpOTKA).

Bonpocsr:

1. Kakoii Tunmn HMMYHHOTO OTBETa aKTUBHUPOBAH B ATOM CIIy4ae U mouemy?

2. UYro o3HauaeT BbICOKUI ypoBeHb IgM nipu orcyrcTBuu IgG?

3. W3 kakux a3 cocTOUT JaHHBI UMMYHHBIH OTBET?

4. Kakune ummynnsie kietku (ALK, B- n T-muMQOuTeI) HTparoT KIIFOYEBYIO POJIb B JAHHOM
CUTYyaLH?

5. ITpu KakOM YCIIOBHH y MAITUEHTKH MOKET C(HOPMUPOBATHCS UMMYHOJIOTHYECKask TTaMATh?
6. Ecnu Obl manueHTKe clienaliy IpUBUBKY 3 rojia Ha3aj, Moriia Obl y He€ ObITh BhISABIICHA
IgG? Tlouemy?

1. Kakoii Tunn ummyHuTeTa PopMupyeTcs Mpu BBEACHUH HMMYHOTTIOOYIHHA (CBIBOPOTKH)?

Jlexuus Ne3
1. Tema: IlonsTue 00 annepreHax.
2. Heab: O3HaKOMUTH CTYAEHTOB C OCHOBHBIMH MEXaHHU3MaMHU THUIEPUYYBCTBUTEIBLHOCTHU IO
knaccupukanuu Kym6ea u Jxenia, pacCMOTpeTh NAaTOreHe3 U KIMHUYECKUE TIPUMEPbl OCHOBHBIX
TUIIOB TUIIEPUYBCTBUTEIIHLHOCTH.
3. Te3ucsl JeKIUH.

[Ton runepyyBCTBUTENLHOCTHIO TOHUMAIOT HEA/IEKBAaTHO CUJILHOE MPOSIBIEHUE UMMYHHBIX
MPOILIECCOB, CIIOCOOHOE BBI3BATH IMOBPEXIEHHE TKaHeW opraHu3Ma. Jlo HacTosIero BpeMeHU
BOCTpeOOBaHa KilaccU(PUKaIUsI TUIIEPUYBCTBUTENBLHOCTH, NpeioxkenHas [1. [xxemnom (P. Gell) u
P. Kym6com (R. Coombs) B 1969 r., HecMOTpsl Ha ee OrpaHMYEHHOCTh U HEMOJIHOE COOTBETCTBUE
COBPEMEHHBIM  MPEJACTaBICHUSIM 00 HMMMYHONATOJIOTMYECKUX MEXaHU3Max HapylleHUuH,
BBI3BAaHHBIX TMIIEPUYBCTBUTEIBHOCTBIO. VX Kiaccuukanus ciaenyromas:

1-i1 Tun. ['nnepuyBCTBUTENBHOCTh HEMEJIEHHOTO THIIA.

2-11 Tur. ['unepuyBCTBUTENBHOCTD, O0YCIOBIEHHAS INTOTOKCUYECKUM 3P PEKTOM.

3-i1 Tumn. IMMyHOKOMITJIEKCHASI PEAKIIHS.

4-ii Tun. ' unepuyBCTBUTEIBHOCTD 3aMEJIEHHOTO TUIIA.

B psae cinyuaeB BBelleHHE aHTHUI€HAa B OpPraHM3M MOXKET WHIYHUPOBATH aHOMAJIbHYIO
TUIEPEPTUYECKYI0 PEAKLMI0, KOTOpash HOCHUT YepThl MATOJOTMYECKOro Ipolecca M SBIAETCA
HpsIMON MIPOTUBOMNOJIOKHOCTHIO MMMYHOJOTHYECKOW TOJIEPAHTHOCTH. JTa HeoOblyHas ¢opma
pearupoBaHUs, OCHOBY KOTOPOM COCTaBISIOT €CTECTBEHHBbIE (PU3MOIOTMYECKHE MEXaHU3MBI,
noJyiyunsa Ha3BaHue amuieprus (ot rped. allos — uHOI u ergon — neiictBue). M3yyaer aniepruto
caMOCTOsITeNIbHAss Hayka — auieprosiorus. COOTBETCTBEHHO AHTUIEHBI, BBI3BIBAIOLINE
aJlJIEprUYecKie peakivy, MOJIYYUId Ha3BaHHWE aJulepreHbl. BriepBble MOHATHE «@uieprus» ObLIOo
BBEJICHO B NpakTuUKy ¢paniy3ckuM yudeHbiM K. ITupke (1906). OH moHuMan amjiepruro Kax
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U3MEHEHHYIO PEaKLUI0 MAaKpOOPraHM3Ma Ha MOBTOPHOE BBEJICHUE aHTUICHA U OTHOCWII K HEH Kak
TUIep-, Tak U TUIOPEAKTUBHOCTD.

Annepruyeckue MpOLECChl COCTOAT M3 JBYX (a3: CEeHCHMOWIM3alMKU U IPOSIBIECHUS
ajuieprudeckux peaxiuii. O0e ¢a3pl 3aIycKalTCsl BBEACHUEM 0CO000i Pa3sHOBUIHOCTH AHTUTEHOB
— amepreHoB. CeHCHUOMIM3ALM COCTOUT B HMHAYKLMM T'yMOPaJbHOIO HMMMYHHOIO OTBETa,
00513aTeNIbHON COCTABIIAIOLICH KOTOPOTO TOJDKHO OBITH oOpa3oBanue antuten kimacca IgE. IgE-
aHTHTENa (PUKCUPYIOTCS HA MOBEPXHOCTH TYYHBIX KJIETOK, SKCIIPECCUPYIOLUINX BbICOKOA(Q(GUHHbIE
peuentopsl FceRI, ¢ KOTOpBIMU 3TN aHTUTENA B3aUMOJCHCTBYIOT. [Ipu pa3BuTHN CEHCHOMIM3AIN
KaKHe-JIM00 MPOSIBIEHUS aJUIEPTUU OTCYTCTBYIOT.

Annepruueckue peakliuu pa3BUBAIOTCSA OBICTPO (B TEUCHHE MUHYT) B OTBET HA BBEJICHHE B
OpraHu3M BEIECTBA, C KOTOPBIMU MOT'YT B3auMojeicTBoBaTh IgE-anTHuTena, GpuKcupoBaHHbIC Ha
TYYHBIX KJIETKaX.

B TeyeHMM Ka)x0ro THIA peakUMi pa3iandaroT TPU CTaJHUN:

"MMMYHOJIOTHYECKasl (paclio3HaBaHWE aHTUI€Ha U (OPMUPOBAHUE CHEUU(PUUECKUX
UMMYHHBIX (PAKTOPOB — aHTHUTEJ UM HMMYHOILIUTOB);

*[IaTOXUMHUYECKasi (JIEHCTBUE MHOTOYMCIEHHBIX MEAWAaTOPOB, BBICBOOOXKIAIOLINXCS
BCJIEJICTBHE pealn3allui UMMYHOJIOIMYECKON CTa UM );

*nmatopuznonornyeckas (HapymeHus: QyHKIUIl OpraHOB U TKaHEH, KOTOPbIE TPOSBISIOTCS
TEMH UM UHBIMU KIMHUYECKHMU CUMIITOMaMH).

ATOmns — UMMYHOIIATOJIOTMYECKHE PEaKIMU, ONOCpeaoBaHHble crniennpuiyecknmu IgE u
TYYHBIMHM KJIETKaMU. B CBSI3M C BBICOKOM CKOPOCTBIO Pa3BUTHS I1aTOJOTMYECKOrO Ipolecca
aTONMMYECKUE PEeaKlUy paHbllle Ha3bIBAJIM THIIEPUYBCTBUTENBHOCTHIO HeMeaneHHoro tuna (I'HT).

JUis  pa3BUTHSA aTONMYECKOW pEakUMu HEoOXOJUMO B3aUMOJEHCTBME AaHTUICHA C
aututenamu  (AT), KoTtopele OTHOCATCA K UMMyHorioOyiuHam kjacca E. Ha atane
CEeHCHOMIIM3aIlMM B pe3yJibTaTe paclo3HaBaHMs ajulepreHa CHUHTe3upyroTcs crneuududeckue IgE,
KOTOpbIe (puKcUpyTcsi HA MeMOpaHe TYyYHBIX KJIeTOK U 06azoduioB. [Ipu 3TOM OHHM CBA3BIBAIOTCA
cBouMH Fc-yyaTkamu ¢ Tak Ha3bIBaeMbIMU BbIcOKOa(GuHHBIMU perentopamu K Fe-¢pparmenty IgE
(Fce-RII).

Tak Ha3piBaemble Huzkoadp¢uuuslie peuentopsl Kk IgE (Fce-RII) skcmpeccupytorcss Ha
MeMOpaHax JUM(OIUTOB, TPOMOOIIMTOB, 03MHOMUIIOB U JACHIPUTHBIX KiIeTOK. biarogapsa stum
peuentopam ocymectBisiercss IgE-3aBucnMoe  BBICBOOOKIEHHE MEIMATOPOB  BOCHAJEHUs
YKa3aHHBIMU KJIETKaMHU.

Paznunuator ocTpyto (paHHIO) M MO3AHIONI (ha3bl MATOXUMHUYECKON CTaIUH aJNIEPTHUECKOM
peakuuu mepBoro Tuma. B pa3BUTHM OCTpOM CTaJuu UIpalOT pojb OMOJOTMYECKH AKTHUBHBIE
BenlectBa (BAB), HemocpecTBEHHO BBICBOOOXKJaeMble 13 6a30(hMII0B U TYYHBIX KJIETOK: THCTAMUH,
rernapuH, JIEHKOTpUEHBI, (AaKTOphl XeMoTakcuca 303MHO(UIOB, HEUTpodmiIoB u Ap. IOTU
OMOJIOTNYECKH aKTUBHBIE BEILECTBA BO3JCMCTBYIOT Ha KAalMUISIPHYIO CTEHKY, BbI3bIBasi pa3BUTHE
peakuuu BocnaneHus. Kak cieacTBue BO3HUKAET TUIEpeMUs TKAHU, MECTHBIA OTEK, 3y[, cHa3M
OpOHXOB, apTepualibHasi THIOTEH3Us (BIJIOTH J10 KOJIJIANca U II0Ka).

[Tozmusas daza amieprudeckoi peakiuy, pa3BuBaromascs yepes 4-12 yacoB mocie ocTpoi,
XapaKTepu3yeTcss BOBJICYCHHEM B IaTOJOTMYECKUN Mpoliecc 303MHOMUIOB, HEUTPODUIOB U
MakpodaroB. VYKa3aHHblE KJIETKH MpHUBJIEKAlOTCS B odar (akTopamMu XeMOTaKcuca,
BBICBOOOXK/IaeMBIMI B paHHell (aze. BakHbIM 53TanmoM pa3BUTUS TO3AHEH (a3bl SABISAETCS
NPWIMNIAHUE 3THUX KJIETOK K SHIOTENIMIO M IOCJIEAYIoIIas TPaHCOHIOTEIUalIbHAas MUTPALUs,
OOYCJIOBJICHHBIE YCHUJICHHEM OHKCIPECCHUM MOJIEKYJ aAre3sud Ha JEeWKOIUTaxX M SHIAOTENUH.
[IpuObIBIIME KJIETKM HAUYMHAIOT MPOAYHUPOBATH (DAKTOPHI arpeccuu: CBOOOIHBIE paguKajibl U
npoTeouTuIecKkne hepMeHTsl (HEUTpopHIbl U Makpodaru), TpoMOOIUTAKTUBUPYIOIIUHN (PakTop,
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TJIaBHBIM OCHOBHOM O€JIOK, KATHOHHBIE O€JIKHU, MePOKCHIa3y (303uHOMUIIBI). YKa3aHHbIC (GaKTOPbI
arpeccuy IMpeaHasHaueHbl Ul YHHUTOXKEHHS MHKPOOPraHH3MOB (KHBBIX cHucTeM). [locKoibKy
aJlJiepreHbl B OCHOBHOM SIBJISIFOTCSI OMOJIOTMYECKH HHEPTHBIMU CTPYKTYypaMHu (YacTHI[bl MbLIH,
MBIIbIIA PACTCHUH, SIEMEHTHI IbIMA U JIP.), BECh arpECCUBHBIN MOTEHIINAT aKTHBHPOBAHHBIX KJIETOK
oOpyuinBaeTcst Ha COOCTBEHHBIE TKaHHU, T.€. IPOUCXOIUT ayTOMOBPEKICHHE.

D03uHO(MUIBI UTPAIOT JBOSKYIO POJIb B peaju3allii aTONWYecKux peakuuil. C omHOM
CTOPOHBI, OHU BBIIEJSAIOT THCTaMUHA3Y (pacllerisieT TuCTaMuH), apuiicynbdarazy B (pacuierisier
neiikorpuensl) U Qocdonunasy D (MHaAKTHBHpPYET TPOMOOLUTAKTUBUPYIOIIUHN (aKTOp), 4eM
MPEMSITCTBYIOT JalbHEHUIIEMY pa3BUTHIO OcTpoil ¢a3pl. C apyroil cTOpoHbl, (haKTOphlI arpeccuw,
MPOAYLIMPYEMBIEC S03MHOPHIAMH, CIOCOOCTBYIOT Pa3BUTHIO CUMIITOMOB TIO3/IHEH (ha3bl.

Knunuueckass kapTMHa TIepBOro THIIA pEaKUUd MOXET BBIpAXKaTbCsi B  BUJE
aHa(PUIAKTHYECKOTO IIOKA, aTOMUYECKOH OpOHXHMAIBbHOW aCTMbI, KPAaNWBHUIIBI, ATOMHUYECKOTO
PUHUTA U KOHBIOHKTUBUTA, ATONUYECKOI0 JepMaTuTa, oteka KBunke u nip.

IgE urpator BakHely:o (U3MOIOIMYECKYIO0 pOJIb B MEXaHM3MaX UMMYHHOM 3alllUThl U
TOJIBKO Yy HEKOTOpPBIX  TPEOPACIONIONKEHHBIX  JIMI[  CTAHOBSTCS  MOCPEIHUKAMU
UMMYyHOIaTojoruyeckux peakuuil. B Hopme IgE oOnapyxkuBaeTcsi B ChIBOPOTKE KpPOBU U B
Pa3IMYHBIX CEKpeTax: CIIOHE, MOKPOTE, JKeIydo4yHOM coke U Ap. OcHOBHas (U3MOIOTUYECKAs
GYHKIHS 3TOTO MMMYHOTJIOOYJIMHA COCTOMT B 3aIlUTE CIMU3HMCTBIX O00OIOYEK OT MHKPOOHOTO
BTOpKeHUS. Eciu MHpEKIMOHHBIN areHT mpeooieBaeT 0apbep, 00pa3yeMblit CEeKPETOPHBIMU IgA,
OH CBSI3bIBaeTCs co crienupuieckumu IgE-anTuTenaMu, B pe3yabTaTe 4ero o0pazyercss MMMYHHBIH
koMIuieke  (dddexT HelTpanuzanuu). OOpazoBaHHbIE KOMIUIEKCHI MOTYT 3aXBaTbIBAaThCS
JICHIPUTHBIMU KJIETKaMHu 1 Makpodaramu, rae pazpymarorcs. Kpome toro, IgE npu cBsizpiBanum ¢
COOTBETCTBYIOIIMMHU AHTUT€HAMU MPUOOPETAIOT BO3MOXKHOCTH (PUKCHPOBATHCA Ha MeMOpaHax
TYYHBIX KJIETOK W BBI3BIBATHh B TOCIEAYIOUIEM HX ACTPaHyJSIui0. ['McTaMuH, BRICBOOOKICHHBIN
IIPU €T paHyJISLUH, BBI3bIBACT JIOKAJIbHOE PACUIMPEHHE COCYOB U YBEJIMUEHUE UX TPOHUIIAEMOCTH,
YTO CIIOCOOCTBYET OBICTPOMY MOCTYIJICHHIO B OYar 3alIUTHBIX (AKTOPOB W3 IJIa3Mbl KPOBU
(xoMIUIEeMeHTa, HEUTPOopHIIOB, Makpodaros, antuten u ap.). Kpome toro, IgE sBnsiercs rinaBHbIM
MMMYHOTJIOOYJIMHOM B 3aIIUTHBIX PEAKIHSIX OT TeJIbMUHTOB.

[Tpu atommu ypoBeHb IgE, kak mnpaBwio, 3HAYUTEIHHO MOBBIIIEH, YTO MO3BOJSET
WCIIOJIB30BATh €r0 KOJMUYECTBEHHOE OIIPE/IEICHUE B KaUeCTBE MH(POPMATHBHOTO TUArHOCTUIECKOTO
Tecta. B mocnenHee BpeMs nojydeHsl JaHHble, uTo IgE, cuHTe3upyeMsblii auiaMu ¢ aTonu4ecKuMU
3a00JIeBaHASIMH, MOXKET OBITh (PYHKIIMOHAIBHO OTIMYHBIM OT IgE, onmpenenseMoro y npakTHIeCKH
3JI0POBBIX JIMII.

ANNEpronaToiorus BeChMa YacTO MPOSBISIETCS B BHJE OCTPBIX PEAKIMid Ha JeHCTBUE
aJlJIepreHoB, HampuMep, B OTBET Ha NpPHUEM JICKApCTBEHHBIX CPEACTB WM IHUINM, HA YKYCHI
HACEKOMBIX, BJIBIXaHUE aJUIEPTreHOB JOMAIIHEH TBUIM U T.JA. DTH PeakIuu MaHH(ECTHUPYIOT, KaKk
y’e€ TOBOPHJIOCH, B BHAE MECTHBIX MpOSBIECHUH, OOYCIOBICHHBIX KakK IyTEeM IOCTYIUICHUS
aJUIepreHa, Tak M JIOKaJIM3aluell TKaHel/opraHoB-MHUIIIEHEN (YTO CBS3aHO C COCPEIOTOYEHUEM B
HUX TYYHBIX KJIETOK, BEICOKOW MPOHUIIAEMOCTHIO 6aphepoB, U T.J.). DTH MPOSIBICHUS MOTYT OBITH
MPE/ICTaBJICHbl B BUJI€ PEAKIIMHN KOXKU (CBINb, BOJIBIPH) MM CIM3UCTBIX 000JI0YEK (MOBBILIEHHAS
CeKpeTOpHasi aKTUBHOCTh, B OpoHXax — OpOHXOCMa3M, B MHILEBAPUTENLHOM TPAKTE — KUIICYHbIE
paccrpoiicTBa). OHU MOTYT TPOSIBIIATHCS HA CHCTEMHOM YPOBHE B BHJIE aHA(MITAKTUIECKOTO MIOKA.

Anadunakcust (c rped. ana nportuB, filaxis 3ammra) — amgepruyeckas peakius
HEMEIUICHHOTO THMA, COCOTOSHUE pPEe3KO TIOBBIIIEHHOHW YYBCTBHTEIBHOCTH OpPTaHHU3MA,
pa3BUBAIONIEESCS PU IIOBTOPHOM BBEICHUU ajLIepreHa.
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Knuanueckass anaguiiakcusi MNpOSBISAETCS — OJBIIIKOW, aCTMaTHMYECKUM  JIbIXaHHUEM,
caboCThIO, HEJAOMOTAaHHMEM, CIIa3MOM, HENPOU3BOJBHBIM MOYEHUCIYCKAaHHEM, BBIICICHUEM
nedexannn. AHadunackuyeckasi peakiys COCTOUT U3 TPeX CTaluil:

1 cragus. B3aumoelicTBuE aHTUTE€HA C AaHTUTEIIOM.

2 cranus. Beigenenue mennaTopoB aHapUIAKTHUECKONW peakLnu.

3 cragus. [IposBisiercss UBMHEHUAMU (YHKHUU.

Anadwiiakcudeckas peaxiysi MOSBISIETCS MOCJe MOBTOPHOIO BBEJCHMS aHTUIEHA 4Yepes3
HECKOJIbTKO MMHYT WM 4YacoB. IIpoxomuT B Buae aHaMIAKCHUYECKOTO HIOKA MM MECTHBIX
NpOsIBICHUH. VIHTEHCUBHOCTh pEeakLUM CBsS3aHa C KOJIMYECBTOM AHTUIE€HA, COPMHPOBAHHBIMU
AHUTUTEJIAMUU MOXKET 3aKOHUUTCS BbI3JOPOBIEHUEM UIIH CMEPTBIO.

Cennas nuxopajka. B kauectBe oco0oro 3adoseBaHus paccMaTpUBaOT CEHHYIO JIUXOPAJIKY,
IIPUYMHON KOTOPOM CIIYKUT aJuleprusi K NbUIbLe. B 0OCHOBE IaToreHe3a CeHHOU JIMXOPAJKH JIEKaT
peakiuy, 1moJo0Hble ONMCAHHBIM BbIIIE. B pe3ynabTare HENOCTOSHHOTO JEHCTBHSI MPUYUHHOTO
(akTopa (Ce30HHOE MBUICHUE PACTEHHIT) 3a00JIeBaHIE TIPOSBICTCS B OINPEICIICHHBIC BPEMECHHEIC
MHTEPBAJIbl, YeTKO OTPaHUYEHHBIE CE30HOM MbUICHUs. TUIHMYHOE NPOSIBIIEHHE CEHHOM JIMXOPAIKU
— YCUJICHHOE BBIJICJICHHE HOCOBOH CJIM3H U CJI€30T€UEHUE, PAa3BUTHE PUHOKOHBIOHKTHBUTA.

Annepruueckuil puHAT. B oTaMuue OT CEHHOM NMXOpajaku, NpHU AJUIEPIrUYECKOM PUHUTE
NE€ICTBUE AJUIEPIeHOB IMPOSIBIIAETCS CUCTEMATHUECKH, BHE BPEMEHHBIX OIPAHUYEHUIl BCIIEICTBUE
UX MOCTOSHHOI'O MPUCYTCTBUS B OKPYXEHHUHU IMAIMEeHTa (JOMALIHS MbUIb, IEPXOTh WIM IIEPCTh
JIOMAlIHUX UBOTHBIX U Jp.). OCHOBHOE NPOSIBICHHE aJUIEPTUUYECKOTr0 PUHUTA — XPOHUYECKUN
HaCMOpK, TOCTOSIHHAsl 3aJI0)KEHHOCTh HOcCa. AJUIEPrHYeCKMi pPHHUT 4YacTo MEepexoauT B
OpOHXHAIBHYIO aCTMY.

ATtornnyeckass OpoHXuanbHas acTMma. Aronuyeckas ¢Gopma  OpOHXMAJIbHOM acTMbl —
HanboJlee 4acToe W TsDKENIoe aljiepruyeckoe 3aboseBaHue. bpoHxmanpHas acTMa MpENCTaBIsIeT
co0oif B mepByI0 ouepeab BOCHATUTENbHOE 3a0oseBaHue OpOHXOB. B cBs3u ¢ 0cOOEHHOCTAMMU
CTpOeHHs JIMM(OUIHON TKAaHU, aCCOLUUHMPOBAHHON C OpOHXaMHU (BBICOKOE COJECpPKAHUE TYUHBIX
KJIETOK U TyMOpaJIbHBIX (haKTOpoB, ompeaesstomux Th2-opueHTalnio MMMYHHBIX HPOILIECCOB),
JIOKaJTbHOE BOCMAaJieHWe OOBIYHO TpuodOperaer xapaktep Th2-3aBucuMOro mpoiiecca C
npeobaasaHueM 03MHO(GUIBHON MHOUIBTpAMM M HpeuMyllecTBeHHOW cekpeuueit Th2-
uutokuHoB (IL-4, IL-5, IL-13). ['maBHOE mposiBIEHUE 3TOrO CABUIa — CKJIOHHOCTb K Pa3BUTHUIO
OpoHxocmazmMa Kak peakUud Ha JeWCTBUE a’poajulepreHoB. B cuily  XpOHHYECKOro
BOCHAJINTENBHOIO XapakTepa 3a00JeBaHUs B €ro MaToreHe3e BeAyllas pojib NMPUHAMIEKHUT He
CTOJIBKO TYYHBIM KJIETKaM W MPOJYKTaM UX AETPaHyJSALUH, CKOJIbKO (hakTopam mo3faHen ¢a3zsl
QIJIEPTUYECKUX — peakUuuil  HEMEIJIEHHOrO  THUIlA, AaCCOLMUPOBAHHBIM = C  S03MHO(HILHOM
uHOWIbTpanueil. Beinenstonecs npu 3TOM LUTOKMHBI M JIpyrHe TyMOpajbHbIE (DaKTOpEI
ONpEAENAIOT BaXXHBIM MNATOTEHETHUYECKUH Mpouecc — (OpMUPOBaHUE THMIIEPPEAKTUBHOCTH
OponxoB. Co BpeMEHEM TMOBBIETCS BOCHPUUMYMBOCTD TJAJKOH MYCKYJNaTypsl OpOHXOB K
NEHCTBUIO Pa3IUYHBIX (AaKTOPOB (HE BCerja cneluPpruuecKux ajiepreHoB), IPH 3TOM pa3BUBAETCS
criactuyeckas peakuus. Creayromuii 3Tam MporpecCUpoBaHUsl OPOHXHMAIBHONW ACTMBI CBSI3aH C
MPOLIECCOM  PEMOJEIIMPOBAHUS CIM3UCTONH O0O0JOYKH. ATpodus >SHUTENMATBHOTO CJIO0S U
runepTpodus COeAMHUTENEHOW TKAHU U MBIIIEYHOTO CJI0Si OPOHXOB CIIOCOOCTBYIOT CYXKEHHIO UX
MIPOCBETA, JEJIal0T MEHEE HaJACKHBIM JIHUTEIHAIbHbI Oapbep W JIOMOJHUTEIHBHO MOBBIIAIOT
PEaKTUBHOCTb TMIAJAKUX MBI B cBsi3u ¢ ocnabiennem GapbepHON QyHKIMM 3MHUTENNsS OPOHXOB
4acTo MPOMCXOIUT MpUcoeTuHEeHNEe HHDEKIIMOHHOTO TTopaxeHus. [1ox ero BiMsHUEM UMMYHHBIE
nporeccel B OpoHxax Moryt mpuooperats uepTbl Thl-3aBucumoctu. HecMmoTpss Ha cospanue
UIMPOKOTO apceHalla CPENCTB, MO3BOJSIOIUX KOHTPOJIMPOBAThH 3a00J€BaHME, OHO OCTaeTCs
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TSOKENON HMHBAIUIU3UPYIOLIEH MAaTONOTHe W CHOCOOCTBYET TNPUCOCAUHEHHIO SMQHU3EMbl U
BOCHAJINTENBHOIO OPAKEHUSI UHTEPCTULIMATIbHON TKAHU JIETKUX.

ATonuueckuil gepMaTHT. ATONUYECKUH NIEpMATUT — TaBHas (Gopma amiepronarosioru,
3aTparuBaoIlel Koxy. DTO XpOHUUECKUH MPOLIecC, OCHOBAHHBIN Ha ajllIEpIrMueCKOM BOCIIAJIEHUH.
[Ipu aTomuyeckoM AepMaTUTE MPOUCXOTUT MHOUIBTPAILUS JEPMbI S03MHOPUIAMU U JIPYTUMHU
KJIETKaMH{, IPUBJIEKaeMbIMM IIpU aJUIEPrHUYECKOM BocnajeHuu. B owarax mnopaxkeHus
MPUCYTCTBYIOT TaKXKE TYYHbIC KIETKH, T-mumoruthl (mpeumymectBeHHo CD4+ T-kierkn),
cekperupyromue [L-4, [L-5 n [L-13. Peakius Ty4HbIX KJIETOK COIMPOBOXKIAETCS UX JErpaHyIsUuei
U OCBOOOXXIEHHEM TUCTaMHHA, YTO CIY)KUT OCHOBOM JJii OJHOTO M3 TJaBHBIX CHMIITOMOB
3a00JeBaHNs — KOXKHOTO 3yza. [Ipy aTonu4ecKkoM JAepMaTUTe MOPaKaeTcs SIMUTETHATBHBINA CI0H
KOXH, KOTOpBII TOJBepraercsi arpopuueckuM U JereHepaTuBHBIM H3MeHeHusM. Jlepma
runepTpodrpoBaHa ¥ HHOUIBTPHUPOBAHA KIETKAMH AJUICPIrHUECKOr0 BOCTIAJICHHS, MPEkKAE BCETO
703UHO(UIAMU U TyYHBIMU KIIETKaMU. B CBSI3U ¢ MOBpEXACHUEM SMUACPMUCA, O0YCIOBICHHBIM
Kak ero arpodued, Tak W MEXaHWYECKHM TIOBPEXKACHUEM (pacuechl), K JEpMaTHTy 4YacTo
MPUCOCAUHSIOTCS HMH(EKIMOHHbIE TMopaxeHuss Koxu. OHU CIyXaT BaXHBIM (HaKTOPOM
MEPEeKIIOYEeHNs HMMYHHBIX IpoueccoB Ha Thl-3aBucumbii nyts. Ha mno3mHux craausx
aTONMMYECKUN JEPMATUT UMEET CMEIIaHHYI0 UMMYHOJIOTHUYCEKYI0 OCHOBY B CBSI3U C COYETAHHBIM
neiicrBueM npoaykroB Thl- u Th2-kmeTok.

AyTtouMMyHHBIE 00JIe3HH (ayroarpeccuBHbIE 00JIe3HM) — 0OJIE3HH, B MATOTEHE3€ KOTOPHIX
ayTOCEHCHOMIM3aIUs UTPAET PEIIAIOILYIO POIb.

PasnuyaroT ayToMMMyHHBIE PEaKIIMM U ayTOUMMYHHBIE 3a00JeBaHus. B 0cHOBE KOTOPBIX
JEKUT B3aUMOJEHCTBHE KOMIIOHEHTOB HMMMYHHOW CHCTEMBI C COOCTBEHHBIMU 30POBBIMU
KJIeTKaMU ¥ TKaHsMH. K ayTOMMMYHHBIM 3a00JIeBaHUSM MHOTAAQ OTHOCSAT U OOJIE3HU MMMPHBIX
KOMILJIEKCOB.

AyTOMMMYHHBIE peaKLii HaOIr01at0TCsl B HOPME Y 3A0POBBIX JIMLL, @ TAKXKe MPU TaTOJIOTHH.
B mnepBoM ciyuyae OHM NpPOTEKalOT HENPEPHIBHO, M HX JEUCTBUE CBOJUTCSH K YyJIAJICHMIO
OTMUPAIOLINX, CTAPEIOIINX, OOJIBHBIX, MOJU(PHUIMPOBAHHBIX KAKUMHU-JINO0 BO3JCHCTBUAMU KIIETOK.
OHHM ABJISIIOTCSL HaYaJIbHBIM KOMIIOHEHTOM pa3BEpTHIBAHUS MMMYHHOTO OTBETa Ha pa3jMuHbIe
aHTUTEeHbI. DTU PEaKIUH MOJIE3HBI [ OpPraHUu3Ma U He MepepacTaroT B 00JIE3Hb.

AyToMMMYyHHBIE OOJE€3HM, WM ayTOAJJIEPrys, BCTpEUYalOTCs peke. B ocHOBe 3THX
MATOJIOTMYECKUX COCTOSHUHM JIe)KaT ayTOMMMYHHBIE pPEaklIUu C 3a0apbepHBIMH IEPEKPECTHO
pearvpyomnuMy aHTUT€HaMu, 00pa30BaHHUE «3aMPETHHIX)» KJIOHOB UMMYHOKOMIIETEHTHBIX KIJIETOK,
pearupyromux ¢ COOCTBEHHbIMH HOPMAaJIbHBIMU TKaHSIMM, F€HETHYECKU 3alporpaMMHpOBAHHAS
c11a00CTh MIMMYHHOT'O OTBETa HAa KOHKPETHBIM aHTUT€H, HEJ0OCTaTOYHOCTh T-cymnpeccopos, Ookana
penenTopoB JIMMQOIUTOB U Apyrue mpuuuHbl. OHU MOTYT OBITh TaKXKe CIEICTBHEM IpHEeMa
JIEKapCTBEHHBIX MIPENapaToB.

AyTOUMMYHHbIE 3aboseBaHus OBbIBAIOT oprasocrnenupuiIecKumMy,
HeopraHocnenupuIecKuMi U CMEIIaHHBIMU.

4. UnacTpaTHBHBII MAaTEPHAN: MYJIbTHUMEIUUHBIN MPOEKTOP (TIpe3eHTALIN)

5. Jlureparypa:

OcHoBHasi iuTEepaTypa:

1. Amumxkanosa F.T. XKeke mukpo6uosiorus. 1 6eniM. MeauiuHaibik 6aKTEpHOIOTHS. —
Anmartsl: OBepo, 2016. — 380 6.

2. Apeiknaesa Y.T. Meaunuaansik mukpoounonorus. T.1. — Kapararner: Akayp, 2019. — 376 6.

3. MeauuuHanblKk MUKpOOHOJIOTHs, BUPYCOJIOT U KoHE UMMYHos0rus. 1-Tom / pex. B.B.
3BepeB. — M.: [DOTAP-Menna, 2016. — 416 6.

4. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Moshy, 2015.



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MmeavumrHa akaaemMusacol» AK AO «HKO»Ho-KazaxcTaHcKas MeQULLIMHCKasa aKkaaeMUs>
Kagenpa «MukpoOHOIOTyy, anaeproioruil i IMMYHOJIOTHID 50/11-
JIeKIIMOHHBII KOMIUIEKC 110 TIpeaAMeTy «MHUKpOOHOIOTHS N IMMYHOJIOTHST W3 54 ctp. 21ctp

JlonoJiHNTeIbHAS JINTEPaTypa:

1. baxuroBa P.A. MuKkpoOHOIOTHs, BUPYCOJIOTHS TIOHIHEH J9picTep KUHAFBI. — AIIMATHI: DBEPO,
2014.

2. Ceiirxanosa b.T. xxone 1.6. Microbiology and immunology lecture complex. — Almaty:
OCIIH, 2024.

3. Gladwin M.T., Trattler W., Mahan S.C. Clinical microbiology made ridiculously simple. — 7th
ed. — Miami: MedMaster, 2016.

DJIEKTPOHHBIE pecypcehl:

1. HapsimGeroBa ¥.M. MukpoOHoI0Tys MoH1 00#bIHIIA JTA00PATOPHUSIIBIK )KYMBICTAp. —
Aunmartsr: Aknyp, 2016. https://www.aknurpress.kz/reader/web/1751

2. Pamazanona b.A., Karosa A.JI., Kynaitbepreayisl K. K. Mukpoopranusmaep 3K0JIO0THSCHI.
Nesundexnus. Crepmmzanus: oKy Kypanbl. — Anmarel, 2020. — 96 6.
https://www.elib.kz/ru/search/read_book/821/

3. Dmuektponnas oubnmroreka KOKMA — https://e-lib.skma.edu.kz/genres

4. Scopus — https://www.scopus.com/

6. KonTposbHbie BONPOCHI.

1. Kakoii kj1acc *MMYHOTJIO0YJIMHOB MTPaeT BEAYIIYIO POJIb B [TATOr€HE3¢ aTomuu?

2. Ha3oBuTe KJIETKU-MUIIIEHH [TPU aTOIMUYECKUX AJUIEPTUUECKUX PEAKLIUSIX

3. Kakwe npenaparsbl MOTYT BbI3bIBATh aHA(DUIIAKTUUECKHIA IIOK?

4. Kakue knetku yyactBytoT B narorenese [’ 5T?

7. KoHTPOJIb (BONIPOCHI, TECThI, 32IaHUS U IIP.).

ITauuenTka:

Kenmuna, 28 net, nmkoabHAs yUYUTEIbHULA. B TeueHne nocieHux IByX MecsLeB BECHOHN y Heé

BO3HUKAIOT 3aTPYAHEHHOE JIbIXaHUE, 3aJI0)KEHHOCTh HOCA, 3y/l U CIE30TEUEHNUE TJ1a3, a TAK)KE ChIIb

Ha Tese. OCOOEHHO CUMITOMBI YCHIIMBAIOTCS TOCIIE MPOTYJIOK Ha CBEXEM Bo3ayxe. Takue

YKATOOBI MOSBIISIFOTCS €KErOTHO C MapTa Mo Mail.

N3 imyHoro anamuesa:

B nerctBe Oosiena aTOMMYECKUM JE€PMATUTOM.

B cembe (Math 1 cecTpa) €CTh aNIEPTUKH.

[TuiieBoii amieprun He HaOMIOAAETCS.

IIpu ocmotpe:

KoHbIoHKTHBA IU1a3 TUIIEpEMUPOBaHA

Causucras Hoca 0T€YHa, BbIJICIIEHUS] OOMIIbHBIE

Ha xoxe ypTukapHble BbICHITIAaHUS

VYposens IgE B 4 paza Beile pedepeHCHbIX 3HaUSHU I

B ob1iem ananuze KpoBU — 303UHOPUINS

Bonpocs! u 3aganus:

1. K xaxomy THIy TMIIepu4yBCTBUTEIBHOCTH OTHOCUTCS NATOJIOTUS Yy ATON NAIlUEHTKHU?

Obocnyiire.

Kakue Qa3sl ayuiepruyeckoil peaklinyi akTHBUPOBAHBI B IAHHOM ciiy4ae?

OO6mwsicHuTe posib MoJekyJsl IgE B marorenese aymiepruu.

Kaxune nMMyHHBIE KJIETKH y4acTBYIOT B 3TOM mpotiecce? (YKaKuTe MUHUMYM TpH)

Ha xaxux (azax mposiBisieTcst aJulepruueckas peaklius y JaHHOW MarueHTKN?

OO0bscHUTE CBA3b 3TOM KIIMHUYECKOW KapTHUHBI C aTONHUEH.

Bo3MokHO 11 (hopMupoBaHNEe UMMYHOJIOTMUECKON MaMSTH B 3TOM ciydae?

: Ecnu nmanueHTKe NpoBECTH KOKHBIM TECT C MbUIBLIEBBIM aJlJIEPIeHOM, KaKOB, BEPOSTHO,

Oyner pesynbrar?

NGO RWN


https://www.aknurpress.kz/reader/web/1751
https://www.elib.kz/ru/search/read_book/821/
https://e-lib.skma.edu.kz/genres
https://www.scopus.com/
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9. Kaxkue rpynmsl mpernapaToB IpUMEHSIOTCS 11 JedueHns? Ha3oBuTe MUHEMYM JIBE.
10. EcTb 11 y 3TOM ManmeHTKH pUCK pa3BUTHs OpOHXHAIbHOU acTMbI? [Touemy?
Jlekuusa Ned

1. Tema: Ienp wu 3agaum  4yacTHOM MuKpoOuojoruu. Bo3Oyauream TrHOHO —
BOCHAJINTEJIbHBIX 3200/1¢BaHUI.

2. Heab: O3HAKOMUTH CTYICHTOB C (JOpMaMH, IEPUOIAMHU U OOIIIUMH MOHITHSIMH 00 STHOJIOTUU U
SMUIEMHOJIOTUY  MHPEKIMOHHBIX 3a0oyieBaHMi. O3HAKOMHUTH CTYAGHTOB C  (akTopamu
MAaTOrCHHOCTH W BHPYJICHTHOCTH MHUKPOOPTaHW3MOB M METOIOM OMOJIOTHYECKOTO HCCIIEIOBAHUS,
HIMPOKO UCIIOIB3YEMOT0 B TUArHOCTUKE MH(PEKITMOHHBIX 3a00I€BAHUI U HAYIHBIX YKCIIEPUMEHTAX.
3. Te3uchl JeKINH.

['HoliHO-BOCTIANIMTENbHBIE 3a00JI€BaHMsI OTHOCATCS K 4YHMCIly Hambojee pacnpocTpaHeHHbIX. Mmu
€XKErofHo 00JEeI0T MHOIME MUJUIMOHBI Jitojeil. OHa U3 NMPUYMH 3TOr0 — Haluyue OO0JIBIIOro
KonyecTBa Bo30yauTeneit. CnocoOHOCTHIO BHI3BIBATH THOMHBIE U CEPO3HO-THONHBIE BOCTIATICHUS Y
YeloBeKa M KUBOTHBIX 00Jalal0T MHOTHE MMaTOTEHHBIE U YCIIOBHO-TIATOI€HHbIE OaKkTepuH, HO
rpoMaHoe OOJBIIMHCTBO OCTPHIX U MOAOCTPHIX HATHOCHHUI BBI3BIBAIOT KOKKH.
I'pammnonoxxuTenbHble KOKKM OTHOCATCA K cemelcTtBaM Micrococcaceae (Staphylococcus) u
Streptococcaceae (poxsr Streptococcus, Enterococcus, Aerococcus, Leuconostoc, Pediococcus,
Lactococcus); rpaMoTpuLIaTeNbHbIE KOKKU — K poay Neisseria.

I'pamnionoxurenbHble KOKKH

CraduioKkoKKH

Cradunoxokk Obu1 o6HapysxeH B 1878 r. P. Koxom u B 1880 r. JI. IlactrepoM B rHOHOM MaTepHaie.
JI. Tlactep, 3apa3uB KpOJUKA, OKOHYATEIBLHO JIOKa3aJl poib CTAapMIOKOKKA Kak BO30YIHUTEN
rHoOMHOTrO BocmaneHus. Ha3zanune «ctapumokokk» aai B 1881 r. A. Orcton (M3-3a XapaKTEPHOTO
PAacIoyioKeHus! KJIETOK), a oApoOHO omnucal ero cBoiicta B 1884 r. @. Pozen6ax. Craduaokokku
— T'PaMIOJIOKUTENbHBIC, IPABUILHON F€OMETPUUECKON (DOPMBI IIAPOBHUIHBIE KIETKH JIHaMETPOM
0,5 — 1,5 MkMm, pacmomararouiyiecsi OOBIYHO B BHIE Tpo3AbeB (CM. IIB. BKI., puc. 92),
KaTaJa30MO3UTUBHbBI, BOCCTAHABIIMBAIOT HUTPAThl B HUTPUTHI, aKTUBHO THUIPOIM3YIOT OEJIKH U
KHPBI, COPRXXHUBAIOT B aHAPOOHBIX YCIOBUAX TIIFOKO3Y ¢ 00pa3oBaHueM KUCIOTHI 6e3 ra3a. OObIYHO
MOTryT pact B npucyrctBun 15 %-noro NaCl u npu temmneparype 45 °C. Coaepxxanue [ + 1] B
JHK — 30 — 39 mon %. CtaduiioKOKKH HE UMEIOT KI'YTHKOB, He 00pa3ytoT crop. OHU MIUPOKO
pacrnpocTpaHeHsbl B Mpupoje. VX rinaBHbIM pe3epByapoM SIBISIOTCS KOYKHBIE IIOKPOBBI Y€IOBEKa U
KHUBOTHBIX U UX CIM3MCTBIE O0OJOYKH, cooOIaroniecs ¢ BHeIHeH cpenoi. CTapuIOKOKKH —
(dhakynpTaTUBHBIC aHAYPOOKI, UMb 0auH BUT (Staphylococcus saccharolyticus) — ctporuit ana’po6.
Cradmiokokky He TpeOoBaTeNbHbI K MUTATENBHBIM CPe/laM, XOPOIIO pacTyT Ha OOBIUHBIX Cpe/ax,
TeMnepaTypHbii onTuMyM 1yt pocta 35 — 37 °C, pH 6,2 — 8,4. Kosonun kpyrible, 2 — 4 MM B
JIMaMeTpe, C POBHBIMU KpasiMM, BBITYKJIbIE, HEMPO3pauHble, OKpAIIEHbl B I[BET 00pa3zyeMoro
nurMenTa. Poct B )KMIIKON KyJIbType COMPOBOXKAAECTCS PABHOMEPHBIM IOMYTHEHHEM, CO BpEMEHEM
BBINAJIaeT PHIXJIbIi ocafok. IIpu pocTe Ha OOBIYHBIX Cpeax CTapHIOKOKKH HE 00pa3yroT KamcyJbl,
OJTHAKO TIPH TIOCEBE YKOJIOM B IMOJYKUJKHH arap C IUIa3MOW WJIM CHIBOPOTKOM OOJBITMHCTBO
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mTamMMoB S. aureus oOpa3yer Karcyiy. beckancyinbHble IITaMMBI B TIOJTY>KUJIKOM arape pacTyT B
BH/JIE KOMITAKTHBIX KOJIOHHH, KaIllCyJIbHBIE — 00pa3ytoT quddy3HbIC KOJOHUU.

Cradunokokku 0071a1at0T BEICOKON OMOXMMHUECKON aKTUBHOCTBIO: JEPMEHTUPYIOT C BbIICICHUEM
KUCHOTHl (0e3 rasza) TIMIEPHUH, TIIOKO3Yy, MalbTO3y, JIAKTO3Y, Caxapo3y, MaHHHT; OOpa3yroT
pasnuuHbie (pepMeHTHl (I1a3MoKoarynasy, (GUOPHUHONIM3HH, JIEUUTHHA3Y, JU3OIHUM, IIETOUYHYIO
¢docdarazy, JIHKazy, ruamyponumasy, TeTypUTpeAyKTa3y, NPOTEHHA3y, >KeJaTHHA3y H Jp.).
VYkazanuble (EpPMEHTHI WUIPalOT BAXKHYIO pOJIb B MeTabonu3Me CTapUIOKOKKOB U BO MHOTOM
OTPENeNIAIOT WX TMAaTOTeHHOCTh. Takue QepMeHThl, Kak (UOPHMHOIM3WH M THAITYpOHH[A3a,
00yCIIOBJIMBAIOT BBICOKYIO MHBAa3MBHOCTH CTa(hUIOKOKKOB. Ilna3mokoarysasza siBisieTcsl TJIaBHBIM
(haKTOpPOM HX NMaTOTEHHOCTH: OHA 3alUINACT OT (aronuTo3a u MepeBOIUT MPOTPOMOHH B TPOMOUH,
KOTOPBIH BBI3BIBAET CBEpThIBaHHE (MOPHUHOTEHA, B PE3y/IbTAaTe YEro KakJaas KJIeTKa MOKPbIBAETCS
0eIKOBOH TIICHKOM, 3aIIMIIAONICH OT (harouToB.

Knaccudukanus. Pog Staphylococcus Bkitouaet B ce6s 6omee 20 BUI0B, KOTOPBIE MOAPA3AEISIOTCS
Ha JIB€ TPYMIBI — KOAryJa3omoJ0KHUTEIbHbIE W KOaryjla300TpulaTelbHble CTaduIoKOKKH. [l
muddepeHIanuy BUIOB UCIIONIB3YIOT PA3IMYHbIe TPU3HAKU (Tabm. 22).

1. Koaryna3omnonoxurenbHble CTa(QpUIOKOKKH:

1. S. aureus™**,

2. S. intermedius**,

3. S. hyicusa.

II. KoarynazooTtpunareiabHble CTapUIOKOKKH:

* [laToreHHbIE TOJIBKO JJIS YeTOBEKa.

** JlaToreHHbIe TOABKO ISl >)KUBOTHBIX.

*** [TaTOreHHbIE I YEIIOBEKA U )KUBOTHBIX.

He Bce miramMmer S. hyicus UMEIOT Koaryiasy.

IlaToreHHpIMH JJI1  4YeJOBEKa SBISIOTCS, IJIABHBIM 00pa3oM, KOAarysa3oIoJoKUTeIbHbIe
cTapUIOKOKKH, HO MHOTHE KOaryJia300TpHUIATEIbHBIE TaKKe CIIOCOOHBI BBI3BIBATH 3a00JI€BaHUS,
O0COOEHHO Y HOBOPOXKJEHHBIX JeTell (KOHBIOHKTHUBUT HOBOPOXKACHHBIX, 3HJIOKAPJAUT, CEICHUC,
3a00JIeBaHNsI MOYEBBIBOISIINX MYTEH, OCTPBIA TAaCTPOIHTEPUT U JIp.). S. aureus B 3aBUCUMOCTH OT
TOT0, KTO SIBJISIETCS €T0 OCHOBHBIM HOCHUTeNeM, pazzaeinsercs Ha 10 skoBapo (hominis, bovis, ovis
U ap.).

VY crapuinokokkoB oOHapyxeHO Oosee 50 THIOB aHTHIEHOB, K KaXJIOMy M3 HMX B OpPraHH3Me
00pa3yloTCsl aHTUTENla, MHOTHE W3 AHTUTEHOB O0JIQJal0T alJIepreHHbIMH cBoiWcTBamu. [lo
crnienn(PUIHOCTH aHTUTEHBI MOAPA3IEIAI0T Ha poJoBblie (0buue as Becero pona Staphylococcus);
MEPEeKPECTHO pearupyroliue — aHTUTEeHBI, O0IIMe C N30aHTUTCHAMHU SPUTPOLUTOB, KOKU H MOUYEK
4eJoBeKa (C HUMH CBSI3aHbl ayTOMMMYHHBIE 3a00JieBaHMs); BHUJOBbIE U THIOCHEUU(UYECKHE
anTureHbl. [lo THMOCTIEU(UYECKUM aHTUTEHAM, BBISBISIEMBIM B PEaKIUU arrilOTHHALWY,
cTapUIOKOKKH pazfenstoT Oosnee yem Ha 30 cepoBapuanToB. OIHAKO CEPOJIOTHUECKUI METO.
TUNIUPOBAHUSA CTApUIOKOKKOB HE TMONYYHJI €Ile MIMPOKOro TpuMeHeHus. K gucimy
BUJOCTIEIIM(PUUECKUX OTHOCAT O€JIOK A, KOTOpBIi 0OpasyeT S. aureus. DTOT O€JOK pacroyaraercs
ITIOBEPXHOCTHO, OH KOBAJIEHTHO CBS3aH C MENTUAOINIMKAHOM, €r0 M. M. COCTaBisieT okoso 42 k/l.
benok A ocoOeHHO aKTMBHO CHUHTE3UpyeTcs B lorapudmuueckoit gpase pocra npu remmnepatype 41
°C, TtepMonaOwieH, HE pa3pylIaeTcss TPUIICHHOM; YHHKAJIbHBIM €r0 CBOMCTBOM SIBISIETCS
CIOCOOHOCTh CBsi3bIBaThes ¢ Fe-hparmentom mmmynornooymunos IgG (IgGl, 1gG2, 1gG4), B
MeHbie crenenu ¢ IgM u IgA. Ha nosepxHocTu Oenka A BBISIBIEHO HECKOJIBKO YYaCTKOB,
CIOCOOHBIX COETUHATHCA C YYaCTKOM MOJIMIENTHIHOHN 1IeN UMMYHOIJIO0yJINHA, PACIOI0KEHHBIM
Ha rpanune gomeHoB CH2 u CH3. D70 CBOICTBO HalLIO HIMPOKOE NMPUMEHEHHE B PEAKIUH
KOArrjoTHHALMK: CTaQUIOKOKKH, HArpyXeHHble CHelU(PHUUECKUMH aHTUTENaMH, Yy KOTOPBIX
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OCTalOTCsl CBOOOJHBIMU AKTUBHBIE LEHTPBI, IPH B3aUMOJEHCTBUU C AHTUICHOM JAOT OBICTPYIO
peaKkLuIo arralOTHHALMY.

@DakTopbl MATOreHHOCTH CTAa(UIOKOKKOB. CTaQUIOKOKK — YHMKaJbHBIH MUKpoopraHusM. OH
MOJKeT BbI3bIBaTh Oosiee 100 paznuuHbix 3a001€BaHUi, OTHOCSAIIUXCS K OJMHHAIIATH KJIaccaM IO
Mexaynapoanoi kinaccudukamun 1968 r. CTaduinoKoKKH MOTYT MTOPaKaTh J00YI0 TKaHb, JTI0O0H
opraH. OTO CBOMCTBO CTa()UIOKOKKOB OOYCIOBJICHO HAJUYMEM y HUX OOJBIIOTO KOMILJIEKCA
(aKkTOpPOB NATOr€HHOCTH.

OO6unue pa3nu4HbIX (AKTOPOB NATOT€HHOCTH Yy CTA(MIOKOKKOB U MX BBICOKHE aJIEPTU3YIOIINE
CBOWCTBa OOYCIIOBJIMBAOT OCOOEHHOCTH IATOreHe3a CTa(UIOKOKKOBBIX 3a00J€BaHUU, UX
XapakTep, JOKATU3AIHI0, TSHKECTh TEUEHUS W KIMHUYECKHUE MPOSBICHHS. ABUTaMHUHO3, JAUAOET,
CHMKEHHE UMMYHHUTETA CIIOCOOCTBYIOT Pa3BUTHIO CTA()UIOKOKKOBBIX 3a00J1€BaHUM.
PesucrentHocTh cTadguiuokokkoB. Cpenu He 00pa3yomux crnop OakTepwid CTapUIOKOKKH, KaK |
MHUKOOAKTepuu, o0sajaloT HanOoJbIICH YCTOHYMBOCTBIO K BHEMIHUM (akTropam. OHU XOpPOIIO
MEPEHOCAT BHICBIXAHNE U OCTAIOTCS )KU3HECITOCOOHBIMU M BUPYJICHTHBIMH HEJICISIMUA M MECSIIIAMU B
CyXOH Menbyaiiieil NbUIM, SBJISISIC UCTOYHUKOM IbUIeBOW nHGeKkuu. [IpsMoil coHeuHblil cBeT
yOMBaeT WX JIMIIb B TEUEHHE MHOTHMX YacoB, a PACCESHHBIN IeicTByeT odeHb ciabo. OHHU
YCTOMYMBBI U K BBICOKOH TeMIieparype: Harpesanue 10 80 °C BbiaepxkuBaroT okoio 30 MuH, cyxon
xap (110 °C) yOuBaeTr ux B TeYeHHWE 2 Y; HU3KHUE TEMIEPATyphl MEPEHOCIT XOPOIIO.
UyBCTBUTEIBHOCTh K XUMHUYECKUM Je3MH(EKTaHTaM CUJIBHO BapbHpyeT, Hampumep, 3 Y%-Hblii
pactBop ¢eHona youBaeT ux B reueHue 15 — 30 muH, a 1 %-Hblil BOJHBIN pacTBOp XJopamMuHa — 3a
2 — 5 mMuH.

Ocob6ennoctu anuaeMuosorui. [1ockonbKy cTadIOKOKKH SBISIFOTCS TIOCTOSIHHBIMU OOUTATENSIMH
KOXKM U CIM3UCTBIX 000JI0YeK, 3a00J1eBaHUs, BbI3bIBAEMbIE UMM, MOTYT MMETh XapakTep Ju0o
ayTonH(peKInH (TP PA3TUIHBIX TTOBPEKACHUAX KOXKU U CIM3UCTHIX 000JI0YEK, B TOM YUCIIE U MIPH
MHUKPOTpaBMax ), I100 3K30reHHON MH(pEKINU, 00yCIOBICHHON KOHTAaKTHO-OBITOBBIM, BO3/1YIIHO-
KarneJabHbIM, BO3YLIHO-TIBJIEBBIM UM aJIMMEHTApHBIM (IIPH MUILEBBIX OTPABJICHUSX) cIoco0aMu
3apaKCHMSL.

Oco6oe 3HaueHNE UMEET HOCUTEIHCTBO ATOT€HHBIX CTA(QMIIOKOKKOB, TAaK KaK HOCUTEH, 0COOEHHO
B MEUIIMHCKHUX YUPESKACHUAX (Pa3IMUHbIe XUPYPrHUECKUE KIIMHUKH, POANIbHBIC IOMA U T. 11.) U B
3aKpPBITHIX KOJIJIEKTUBAX, MOTYT CTaTh NMPUYMHOM CTaQUIOKOKKOBBIX HMH(peknuil. HocutenbcTBo
MATOreHHBIX CTa(HIOKOKKOB MOXET MMETh BPEMEHHbBIH WINM NepeMexarolluiicss XapakTep, HO
0CO0YIO OMACHOCTD ISl OKPYKAIOIINX MPEICTABIIAIOT JHIA, Y KOTOPBIX OHO SIBJISI€TCS TOCTOSHHBIM
(pe3uaeHTHBIE HOCUTENH). Y TakuxX Jrojed CTadUIOKOKKH IUTeNbHOE BpeMs M B OOJBIIOM
KOJIMYECTBE MEPCUCTUPYIOT HA CIM3UCTBIX 000J04YKax Hoca M 3eBa. llpuumHa IIUTENBHOTO
HOCHUTEJIbCTBA HE COBCEM sicHA. OHO MOXKET ObITh CIEICTBUEM OCIIabIeHHsI MECTHOT'O UMMYHHUTETA
(memocraTtok cekpetopHbix IgA), Hapymienuss (YHKIMA CIU3UCTOM OOOJIOYKH, TMOBBIIICHUS
a/ire3UBHBIX CBOMCTB CTA(PHUIOKOKKA WIH 00YCIOBICHO KAKUMHU-THOO IPYTUMHU €0 CBOMCTBAMH.
Ocobennoctu mnarorere3a. CTadUIOKOKKH JIETKO MPOHUKAIOT B OpPraHM3M Yepe3 Melbyailine
MOBPEXICHUS KOXKU U CIIM3UCTBIX 000JI0YEK U MOTYT BbI3BaTh CaMble Pa3JInYHbIe 3a001€BaHUS — OT
IOHONIECKMX yrped (acne) 40 TsDKeNeHIIero mepUTOHUTa, OHHAOKapAWTa, Cercuca Wi
CEeNITUKONMEMUH, TPH KOTOPBIX JeTadbHOCTh nocturaer 80 %. CTaduIOKOKKH BBI3BIBAIOT
GypyHKYJBI, THAPAJECHUTHI, a0ciecchbl, (pIerMoHbl, OCTEOMHENUThI; B BOEHHOE BpPEMS — YacThle
BUHOBHMKHM THOMHBIX OCJIO)KHEHHH paH; CTa(UIOKOKKM HUTparoT BEAYIIYI0 pOJb B THOMHOHN
xupyprun. OOnagas amiepreHHbIMH CBOWCTBaMH, OHM MOTYT CTaThb HPUYMHOM IIcopHasa,
reMOpparuiyeckoro BacKyJIUTa, POKUCTOrO BOCHAJEHHS, HECHEU(PHUECKOro MOIHAPTPUTA.
WnpunmpoBanue CcTapuUIOKOKKaMU THIIEBBIX MPOAYKTOB — YacTas TMpPUYMHA MHILEBbIX
otpasieHui. CTaQUIOKOKKH — TJIaBHbIE BUHOBHUKH CETICHCA, B TOM YHUCIIE Y HOBOPOXKIEHHBIX. B
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ornnuue OT Oakrepuemuu (OaKTEpUHM B KPOBH), KOTOpas SIBISAETCS CHUMITOMOM OOJIE3HU M
HaOJII0AaeTCsl TP MHOTHX OakTepHalbHBIX HMH(EKIHUAX, CENCHC (CENTULEMHs — THHUJIOKPOBUE)
Mpe/ICTaBIsIeT COO0M CaMOCTOATENbHYIO OOJIe3Hb C ONpEAeNIEHHOW KIMHUYECKOW KapTHHOH, B
OCHOBE KOTOpPOM JIEKHUT IOPAKEHUE OPraHOB PETUKYJIOIHIOTEIHAIBHON CHCTEMbI (CHCTEMBI
MOHOHYKJIeapHbIX (haromuToB — CM®). [1pu cerncruce umMeeTcsi THOMHBIN o4ar, U3 KOTOPOro B KPOBb
NEPUOMYECKH  TOCTyHaeT  BO30yOUTENb, PAa3HOCHTCA IO OPraHu3My U IOpaXKaeT
peTuKyno3Ha0Tenuabuyo0 cucremy (CM®), B kileTkaXx KOTOPOW OH Pa3MHOKAETCs, BbLAEISA
TOKCHHBI W ajuiepresbl. Ilpw 3TOM KIMHMYECKas KapTHHa cercuca ci1ado 3aBUCHT OT BHJIA
BO30YyIUTEIA, @ OIpeIeTIseTCs MOPaKEHNEM TeX WM MHBIX OPraHOB.

Centuxonuemuss — Qopma cerncuca, Mpu KOTOPOM BO30YIMTENb BBI3BIBACT T'HOMHBIC OYard B
Pa3IMYHBIX OpraHax M TKaHsX, T. €. 3TO CENCHUC, OCI0KHEHHBIM THOMHBIMU METacTa3aMH.
BakTepuemus npu cencuce U CENTUKONMEMHUH MOXKET ObITh KPATKOBPEMEHHOM U JUIUTEIbHOM.
[TocTuH(EKIMOHHBIIT WMMYHHUTET CYUIECTBYET, OH OOYCJIOBIEH KaK TyMOPaJIbHBIMH, TaK M
KJIETOYHBIMH (hakTopamu. BakHYIO poJib B HEM UTPAOT aHTUTOKCUHBI, aHTUMUKPOOHBIC aHTUTEIIA,
aHTHTeNna npotuB (epmMeHTOB, a Takke T-mumdonurel u (darouutsl. HampsokeHHOCTH U
JUINTEIbHOCTh MMMYHHUTETA MPOTUB CTA(QUIOKOKKOB H3YyY€Hbl HEJIOCTATOYHO, TaK KaK y HHUX
CIIUIIKOM pa3HooOpa3Ha aHTUTEeHHAs CTPYKTYpa, a MEPEKPEeCTHOrO UMMYHHUTETA HET.
JlaboparopHast auarHoctrka. OCHOBHON METOJ] — 0aKTEpHOJIOTHYECKUI; pa3paOb0TaHbl U BHEIPEHBI
cepoJiornuecKkue peakuuu. B ciydae HE0oOXOAMMOCTH (MIPH HHTOKCHKAIUSAX) TPUOEralT K
ouonornyeckoii mpobe. MaTepuanoMm s OaKTepHUOIOTHYECKOTO HMCCIEIOBAHUS CIIY)KaT KPOBb,
THOW, CIIM3b W3 3€Ba, HOCA, OTAENSEMOE paH, MOKpoTa (TMpu CTapHIOKOKKOBOW MHEBMOHHUU),
ucnpakHeHus (Mpu cTaUIOKOKKOBOM KOJMTE), B Clydae MUIIEBBIX MHTOKCHUKALIUW — PBOTHBIE
MaccChl, UCHPAKHEHUS, TPOMBIBHBIC BOJBI JKENyJKa, IMOAO3pUTENbHbIE MPOAYKTHL. Marepuain
3aceBalOT Ha KPOBSIHOM arap (reMosin3), Ha MOJIOYHO-COJIEBOM (MOJIOYHO-KEITOYHO-COJICBOI) arap
(yraeraercs pocT HOCTOpoHHUX Oaktepuit 3a cuer NaCl, mydmie BBISIBISIOTCS MUTMEHT H
JenuTHHA3a). BeljeneHnyo KynbTypy HASHTHPHUIUPYIOT IO BUAOBBIM IIPU3HAKAM, OIIPEEISIIOT Y
Hee HaJM4yhe OCHOBHBIX MPHU3HAKOB M (PaKTOPOB MATOTCHHOCTU (30JIOTHCTBIA IHUIMEHT,
cOpaxrBaHHe MaHHHUTA, TEMOJIN3, JIA3MOKOAaryasa), 00s3aTelIbHO MPOBEPSIOT UyBCTBUTENIBHOCTD
K aHTUOMOTHKaM, B CiIydae HEOOXOIUMOCTH MpOBOAAT QarotunupoBanue. M3 uyucna
CEpOJIOTMYECKUX PEAKIMM I JUarHOCTUKH THONHO-CENTHYECKHX 3a00JIeBaHUN IMPUMEHSIOT
PITA u W®M, B 4YacTHOCTM [JIsi ONpPENENEHUS AaHTUTENl K TEHWXOEBOM KUCIOTe WIH K
BUJOCTIELU(PUYECKUM aHTUTE€HaM.

Jist onpenesieHust SHTEPOTOKCUT€HHOCTH CTapHIIOKOKKOB HCHOJIB3YIOT TPU METO/1a:

1) ceponoruueckuii — ¢ MOMOULIbIO CHEHU(PUUYECKUX AHTHUTOKCHUYECKHMX CHIBOPOTOK B PEAKIUU
NPELUIUTALMH B rejie 00HAPYKUBAIOT SHTEPOTOKCHH U YCTaHABJIMBAIOT €0 THIL;

2) 6uonoruyeckuili — BHyTPUBEHHOE BBeJeHUE (punbpTpata OyJIbOHHOW KYJIbTYphl CTapUIOKOKKA
KOIIKaM B 03¢ 2 — 3 Mi1 Ha | kr Beca. TOKCHHBI BBI3BIBAIOT Yy KOILIEK PBOTY U IOHOC;

3) HempsiMOl 0aKTEPUOJIOTHYECKHI METOA — BBIJCJIIEHNE U3 MOJO3PUTENBHOIO MPOIYKTa YHCTOM
KyJIbTYypbl CTaQWIOKOKKAa W oOmpeAeieHue y Hero (akTopoB MNAaTOTeHHOCTH (oOpa3oBaHue
SHTEPOTOKCHHA KOPPEJIHUPYET ¢ HAIUYHUEM JAPYruX (hakTopoB MaToreHHOCTH, B 4acTtHoctu PHK-
asbl).

HaubGonee mnpocTbiM UM 4YyBCTBUTEIBbHBIM SIBISIETCSI CEPOJIOTUYECKUN MeETOJ OOHapyX EeHHs
SHTEPOTOKCHHA.

Jleuenue. [lns nedenust ctauiIOKOKKOBBIX 3a00JI€BaHMI HCMOJB3YIOT TJIaBHBIM 00pa3zom Oera-
JaKTaMHbIE aHTUOMOTHKH, K KOTOPBIM MIPEXk/I€ BCETO CIEAyeT ONPeAesATh YyBCTBUTEIBHOCTD. [lpn
TSOKENNBIX M XPOHUYECKHX CTA(UIOKOKKOBBIX WH(MEKIMIX TMOJIOKUTENbHBIH 3(dekT naer
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crenuduueckas Tepanus — IpPUMEHEHNUE ayTOBaKIMHBI, aHATOKCHHA, TPOTUBOCTA()UIOKOKKOBOTO
MMMYHOTJIOOyNIMHA (4€TI0BEYECKOT0), aHTHCTAPUIOKOKKOBOW TJIa3MBI.

Crneuuncuueckass npodunaktuka. Jns co3gaHus HMCKYCCTBEHHOTO HMMMYHHUTETa MPOTHUB
CTapUIOKOKKOBOM  MH(EKINH TPUMEHSIOT  CTAa(QHIOKOKKOBBI ~aHAaTOKCMH (KHIKAH |
TabJIETUPOBAHHBIH ), HO OH CO3/1a€T AHTUTOKCUYECKHI MMMYHUTET TOJIBKO MPOTUB CTAPHIOKOKKOB,
JU3UPYEMBbIX THaBHBIM oOpazoM ¢aramu | rpymmel. [lpuMmeHneHue BakuMH U3 yOMTBHIX
CTapUIOKOKKOB HJIM UX AaHTUT€HOB XOTS U IMPUBOAUT K MOSBICHUIO aHTUMUKPOOHBIX aHTUTEI, HO
TOJIKO TPOTHB TE€X CEPOBAPMAHTOB, U3 KOTOPHIX M3rOTOBIEHA BakuuHa. [IpoGiema M3bICKaHUs
BBICOKOUMMYHOT€HHONH  BakUuHBL, 3()PEKTUBHOW MNPOTHMB MHOTUX BHAOB  IATOT€HHBIX
CTa(hpUIOKOKKOB, — OJTHA U3 BAKHEUIIIMX MPOOJIEM COBPEMEHHONW MHUKPOOHUOIOTHH.

CTpenToKoKKH

CTpenToKoKKH OTHOCATCS K ceMeHCTBY Streptococcaceae (pox Streptococcus). Brepsrie ObLin
obHapyxenbsl T. bunbporom B 1874 r. mpu posxke; JI. Ilactepom — B 1878 r. mpu nociaepoaoBom
CEICHCE; BbIACIEHBI B YMCTOM KysbType B 1883 r. @. deneitzeHom.

CrtpenTokokku (rped. streptos — Memo4yka M COCCus — 3€pHO) — TPaMIONIOKUTEIbHBIE,
UTOXPOMHEraTUBHBIC, KaTaJa30HETaTUBHBIC KIETKU MIAPOBUIAHON WM OBOWAHOW (OPMBI
nuamerpom 0,6 — 1,0 MKM, pacTyT B BHJI€ IEOYEK PA3TMYHOM JUIMHBI (CM. 1IB. BKIL., puc. 92) unu B
BUJIC TETPAKOKKOB; HEMOABIDKHBI (KpoMe HEKOTOPBIX IpelcTaBuTenei ceporpynmsl  J1);
conepxkanue I + I B JTHK — 32 — 44 mon % (mist cemeiictBa). Criop He oOpasyrot. [larorennbie
CTPENTOKOKKH 00pa3yroT Karcyny. CTpenToKOKKH — (haKyJIbTaTHBHBIE aHA3POOBI, HO UMEIOTCSA U
cTporue aHa’poosl. Temneparypuslit ontumyM 37 °C, ontumanbsHas pH 7,2 — 7,6. Ha o0bIuHBIX
MUTATENBHBIX CpellaX MaTOreHHbIE CTPENTOKOKKH MM HE PAacTyT, WM PACTyT O4eHb CKyaHo. Jliis
WX KYJIbTHBUPOBAHUS OOBIYHO HCIOJIB3YIOT CaXapHblid OYJIbOH U KPOBSHOM arap, coaepskammii 5 %
nepubdpuHupoBaHHOM KpoBH. Cpesa He JOJDKHA COMIEPKATh BOCCTAHABIMBAIOIINX CaXapoB, TaK KaK
OHU yrHeTaroT remonu3. Ha OyinboHE POCT NMPHUIOHHO-IPUCTEHOUHBIH B BUJAE KpPOIIKOBAaTOIO
ocajka, OynboH mnpo3payeH. CTpPEenTOKOKKH, 0O0pa3yroliye KOPOTKHE IEMOYKH, BBI3bIBAIOT
noMyTHeHHue OynboHa. Ha MIOTHBIX cpejax CTpeNTOKOKKH CEpOrpymibl A 00pa3yroT KOJIOHUU TPEX
TUIIOB: @) MYKOWJHBIE — KPYIHBIE, OJIECTSIINE, HAMTOMUHAIOT KAILIIO BOJBI, HO MMEIOT BSI3KYIO
KOHCHCTEHIIMIO. Takue KOJOHUU 00pa3yroT CBEXKEBBIJIEICHHbIE BUPYJICHTHbIE IITAMMBI, UMEIOIINE
Karcyiy;

0) mepoxoBaThle — 0ojee KpyIHbIe, YeM MYKOHUJIHBIE, TUIOCKHE, ¢ HEpOBHON MOBEPXHOCTHIO U
(decToHUaTBIMU KpasiMH. Takue KOJIOHMM 00pa3yloT BHPYJICHTHBIE HITAMMBI, HMeromme M-
AQHTHUTEHBI,

B) IJIaJIKKe, MEHEee KPYITHbIE KOJIOHUH C POBHBIMH KpasiMH; 00pa3yloT HEBUPYJICHTHBIE KYJIbTYpPHI.
CTpenToKOKKH (pepMEHTUPYIOT IVIIOKO3Y, MalIbTO3Y, Caxapo3y U HEKOTOpPbIE IpYrue yTrIeBOAbI C
oOpa3oBaHHeM KHCIOTHI 0e3 raza (kpome S. kefir, koTopblii 00pa3yeT KUCIOTY U ras), MOJIOKO HE
CBepThIBaIOT (kpoMe S. lactis), IPOTEOINTHUECKUMH CBOMCTBaMU HE 00/1a1at0T (KpOME HEKOTOPBIX
SHTEPOKOKKOB).

Knaccudukanus cTpenTokokkoB. Pon cTpenTokokkoB Bkio4daeT okoiio 50 BumoB. Cpean HHUX
BBIZICJSIIOT 4 mMaTtoreHHBIX (S. pyogenes, S. pneumoniae, S. agalactiae u S. equi), 5 ycioBHO-
NATOreHHBIX U 6osiee 20 onmopTyHUCTHYECKUX BUAOB. [t y100CTBa BECh PO/ MOAPA3ACIAIOT Ha 4
IpYHIIBI, UCIIOJIb3YS ClEAyIolne Mpu3Haku: pocT npu temneparype 10 °C; poct npu 45 °C; poct
Ha cpefe, coaepxkamieit 6,5 % NaCl; poct Ha cpene ¢ pH 9,6;

pocT Ha cpene, conepxkartieit 40 % xemuun; poct B MoJioke ¢ 0,1 %-HbIM METUIIEHOBBIM CUHUM; POCT
nocie nporpesanus npu temmnepatype 60 °C B reuenue 30 MUH.

BoJIbIIMHCTBO MAaTOTEHHBIX CTPENTOKOKKOB OTHOCUTCS K MEPBOM Tpymnme (Bce MepedrciieHHbIE
MpHU3HAKH, KaK TPaBUJIO, OTPUIATENbHBI). DHTEPOKOKKH (ceporpymma JI), KOTOpbie Takke
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BBI3bIBAIOT PAa3IMYHbIC 3a00JI€BaHUS YEIOBEKA, OTHOCATCS K TPEThEH TrpyIine (Bce nepeyrciieHHbIe
MIPU3HAKH, KaK [IPABUIIO, MIOJIOKUTEIILHEI).

B ocHoBe Haubosnee mpocToii kinaccuuKayuy JIeKUT OTHOLIEHNE CTPENTOKOKKOB K SPUTPOLIUTAM.
Paznuuaror:

— B-remMonuTHYECKUE CTPENTOKOKKH — IMIPHU POCTE HA KPOBSHOM arape BOKPYT KOJIOHHUHU YeTKasi 30Ha
remMoJin3a (CM. LB. BKJ., puc. 93a);

— 0-TEeMOJINTUYECKUE CTPENTOKOKKH — BOKPYT KOJIOHHH 3€JIEHOBATOE OKPAIllMBaHWE M YaCTUYHBIN
remMoiu3 (II03eJIeHeHHE 00YCIOBICHO MTPEBPALICHIEM OKCUTEMOTJIOOMHA B METTE€MOTJIOOHH, CM. IIB.
BKJI., puc. 930);

— ol-remonuTHYECKHE CTPENTOKOKKA MO CPABHEHUIO C [-TEMOJUTHYECKUMH CTPENTOKOKKAMHU
00pa3yroT MEeHee BhIPaXEHHYIO U MyTHOBATYIO 30HY I'eMOJIN3a;

— 0— # 0.1 -CTPeNTOKOKKY Ha3bIBAIOT S. viridans (3eJeHAMMMHU CTPETITOKOKKAMH );

— Y-HEreMOJUTHYECKHE CTPENTOKOKKH HE BBI3BIBAIOT IEMOJIN3a HA TUIOTHON MUTATEILHON Cpelie.
Bonpmoe mpakTuyeckoe 3HaUSHHE MONIydnia cepojiormueckas kiaccuuranus. CTPEenTOKOKKH
UMEIOT CJIO0XKHOE aHTUTEHHOE CTPOCHHE: Y HUX HMMeeTcs OOUIMil A BCEro poja aHTUIeH U
pasnuyHble Jpyrue aHTHreHsl. Cpeam HHUX 0co0oe 3HaueHWe s KIacCH(PHUKAUKd HMMEIOT
rpynnocrnenupuyecKkue mojiucaxapuaHble aHTUTEHBI, JTIOKATU30BaHHbIC B KJIETOUYHOUM cTeHke. 1o
9TUM aHTUI'€HaM 10 npemioxkeHuto P. Jlancdenpa cTpenTOKOKKY pa3zesieHbl Ha CEPOJIOTUYECKHE
rpynmnsl, o6o3navaembie OykBamu A, B, C, D, F, G u T. 1. Ceiiuac uzBectHsl 20 cepoIOruuecKux
rpynn cTpenToKokKoB (0T A 1o V). IlarorenHsle 111 yenoBeKka CTPENTOKOKKM OTHOCATCS K TPYIIe
A, krpynnam B u D, pexxe — k C, F u G. B cBs31 ¢ 3TUM onpeesieHre rpynnoBoil NpuHaAJIeKHOCTH
CTPENITOKOKKOB SIBIISICTCSl PEIIAIONIAM MOMEHTOM B JIMArHOCTHKE BBI3BIBACMBIX UMHU 0OJIC3HEH.
['pynmoBeie monucaxapuiHble AHTUTEHBl OMPEIENSIOTCS C TMOMOIIBI0 COOTBETCTBYIOIIUX
AQHTHCBHIBOPOTOK B PEAKIIUU TIPEIIUATTATAIIHH.

CTpenTOKOKKH TaKXe UMEIOT MEPEeKPEeCTHO pearupyrolfe aHTUTeHBI, OOIIue IJs aHTUTE€HOB
KJIETOK 0a3aJIbHOTO CJI0SI SIUTENNS KOXKH 1 AMUTETUAIbHBIX KJIETOK KOPKOBOM U MEAYIIIPHON 30H
TUMYCa, YTO, BO3MOXKHO, SIBIISIETCS MPUUYMHON ayTOMMMYHHBIX HapYIICHHH, BBI3BIBAEMBIX STUMHU
KOKKaMH. B KjIeTouHOW CTeHKEe CTpenTOKOKKOB OOHapyxeH aHTureH (peuentop II), ¢ xoTopsim
CBSI3aHA WX CIIOCOOHOCTh, Kak U CTahUIOKOKKOB, UMEIOIUX OeNoK A, B3auMojelicTBoBaTh ¢ Fc-
¢parmenTom Mosekydisl 1gG.

bonesnu, BeI3pIBagMbIe CTPENTOKOKKAaMU, pactpeaeneHsl 1o 11 kmaccam. OCHOBHBIE TPYIIIBI 3TUX
0OJIe3HEeW TaKOBBI: ) Pa3IUUYHBIC HATHOWTEIBHBIE TPOILECCHl — a0CIHecChl, (PIerMOHBI, OTHTHI,
MEPUTOHUTHI, TUIEBPUTHI, OCTEOMHUETUTHI U JIP.;

0) poXkucToe BOCIajieHne — paHeBas MHMEKuUs (BocnajieHne JUMGATHYECKUX COCYIOB KOXHU U
MOJIKOYKHOM KJIETYATKH);

B) THOMHBIC OCJIOXHEHUS paH (0COOEHHO B BOGHHOE BpeMsi) — abciiecchl, (hJISrMOHBI, CETICUC | JIP.;
') aHTHHBI — OCTPBIE U XPOHUUECKUE;

J[) CEeNCHUCHI: OCTpBIM cerncuc (OCTPbIM HHAOKAPANT); XPOHUYECKHH Cerncuc (XpOHUYECKUI
SHAOKAPANT); IOCIEPOAOBEIH (ITy3pIepalbHbIi) CETICHC;

€) peBMaTH3M;

K) THEBMOHUH, MEHUHTHUTBHI, TIOJI3y4asi si3Ba POTOBUIIBI (THEBMOKOKK);

3) CKapJlaTHHA;

1) Kapuec 3y00B — BO30yIuTeNeM €ro yaiie BCero siBiseTcst S. mutans. BeiaeneHsl 1 n3ydaroTcs
TeHbl KapUECOTEHHBIX CTPENTOKOKKOB, OTBETCTBEHHBIC 3a CHHTE3 (EpPMEHTOB, KOTOpHIE
00ecreYnBalOT KOJIOHU3AIMIO STUMH CTPENTOKOKKaMH MTOBEPXHOCTH 3yOOB U JIECEH.

XoTs1 00sbIIas YacTh MATOTCHHBIX UIS YeJOBEKa CTPENTOKOKKOB OTHOCHTCS K Ceporpymme A,
BXHYIO POJIb B MATOJIOTUU YEJIOBEKA UTPAIOT U CTPENTOKOKKU ceporpynn D u B. CtpenTokokku
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ceporpymnmbsl D (SHTEpPOKOKKH) NpU3HAHBI BO3OYIUTEISIMH PAHEBBIX WHOEKIHA, pa3IuYHbBIX
THOMHBIX XHUPYPTrHUECKUX 3a00JCBaHUN, THOMHBIX OCIONKHEHUH y OEpEeMEHHBIX, POIMIBHUI] U
TUHEKOJIOTUYECKUX OOJbHBIX, WHOUIUPYIOT MOYKH, MOYEBOW IMY3bIPb, BBI3BIBAIOT CEIICHUC,
SHIOKApIUT, THEBMOHHUH, MHUIIEBbIE TOKCHUKOWH(EKIUH  (MIPOTEONTUTUYECCKAE BapUAHTHI
SHTEpOKOKKOB). CTpentokokku ceporpynmbl B (S. agalactiae) yacto BbI3BIBaIOT 3a00JICBaHUS
HOBOPOXKIEHHBIX ~ —  HMH(EKUWW  JAbIXaTeNbHBIX  IyT€Hd,  MEHHUHTHT,  CENTHUIEMHIO.
ONUIEMUOJIOTHYECKH OHU CBSI3aHbl C HOCHUTEIHCTBOM 3TOT0 BUIA CTPENITOKOKKOB Yy MaTepu H
[IEpCOHANA POJMIIBHBIX TOMOB.

Anarpobnbie cTpenTokokku (Peptostreptococcus), KOTopbie 00HAPYKUBAIOTCS Y 3A0POBBIX JIFOAEH
B COCTaBE€ MUKPO(MIIOPHI JbIXaTENbHBIX MyTeH, pTa, HOCOIJIOTKH, KMIICYHUKA U BIarajuiia, TakxKe
MOTYT OBITh BUHOBHUKAaMU THOMHO-CENTHYECKHX 3a00JeBaHUIl — almeHIuIuTa, MOCIEPOIOBOrO
cercuca u Jp.

OcHoBHbIE (PaKTOPbI MATOTE€HHOCTH CTPENTOKOKKOB.

1. bemok M — riaBHBIHA (hakTOp ATOT€HHOCTH.

2. Kancyia.

3. DpUTPOTEHHH — CKAPIATHHO3HBIN TOKCHH.

4. 'eMo3uH (CTPETITOIM3UH)

5. CrpentokuHasa.

7. 'manyponuasza — pakTop MHBAZUU.

Pe3ucTeHTHOCTh CTPENTOKOKKOB. CTPENTOKOKKM XOPOULIO IMEPEHOCAT HU3KHE TeMIlepaTypbl,
JIOBOJILHO YCTOWYHMBBI K BBICBIXaHUIO, OCOOCHHO B O€nIKOBOIl cpene (KpOBb, THOM, CIU3b),
COXPAHSIIOT KU3HECHOCOOHOCTh B TEUYEHHWE HECKOJBKHUX MeECSLEB Ha mpeamerax v nblin. [Ipu
HarpeBaHuu 10 temmepatypsl 56 °C nmorubarot yepe3 30 MUH, KpoMe CTPENTOKOKKOB rpymisl D,
KOTOpBI€ BblIepkKBatoT HarpeBanue 10 70 °C B teuenue 1 u 3 —5 % pacTBop KapOOIOBOI KUCIOTHI
U JIn30J1a yOMBAET UX B TeUeHHE 15 MuUH.

OcoOeHHOoCTH AMUAEMUONIOTUU. VICTOUHUKOM 3K30M€HHOM CTPENTOKOKKOBOM MH(EKLHHU CIIyXKat
O0JIbHBIE OCTPBIMU CTPENTOKOKKOBBIMM OOJIE3HSAMH (aHTHHA, CKapjaTHHA, THEBMOHUS), a TaKXkKe
PEKOHBAJIECLIEHTHI 1ocsie HuX. OCHOBHON €IOCO0 3apa)K€HUs] — BO3AYIIHO-KaMNelbHbIN, B IPYrHx
cllyyasix — MpsAMOM KOHTAKT W OYEHb PEAKO AJIMMEHTApHBIH (MOJIOKO W JApYyrHe MUIIEBbIE
IIPOJYKTBHI).

Ocob6enHoctu naroreHesa . CTpENTOKOKKHU SBJISIOTCS OOUTATEISIMU CIIM3UCTBIX 000JI0UEK BEPXHUX
JbIXaTENbHbIX MyTeH, MUIIEBAPUTEILHOTO U MOUYEHOJIOBOIO TPAKTOB, TO3TOMY BbI3bIBAEMbIE UMU
3a00JeBaHNs MOTYT OBITH 3HIOT'€HHOTO WJIM IK30T€HHOI'O XapakTepa, T. €. BbI3bIBAIOTCS JHOO
COOCTBEHHBIMU KOKKaMH, JIM0O B pe3yabTaTe 3apakeHusl u3BHe. [[pOHUKHYB uepe3 noBpeXIEHHYIO
KOXY, CTPENTOKOKKH pPAaclpOCTPaHSIIOTCS M3 MECTHOTO ouara uepe3 JUMGaTHYECKYl0 H
KPOBEHOCHYIO CHCTEMBI. 3apa)K€HHE BO3AYIIHO-KalleIbHbIM WM BO3AYILIHO-TIBUIEBBIM IyTEM
IPUBOAUT K TIOPAKEHUIO JUM(OUAHOM TKaHU (TOH3MJUIMTHI), B MPOLECC BOBJIEKAIOTCS
peruoHapHble TuM(aTUYeCKUe y37bl, OTKYa BO30YAUTENb PACIPOCTPAHSIETCS 10 TUM(PATUYECKUM
COCYZlaM U T€MaTOT€HHO.

CriocoOHOCTh CTPENITOKOKKOB BbI3bIBATh pa3IN4Hble 3a00I€BaHNsI 3aBUCHUT OT:

a) MecTa BXOAHBIX BOPOT (paHeBble MH(EKIMH, ITyIpIepabHblid CENCHC, POKUCTOE BOCHATIEHUE U
Jp.; MH(GEKINUY AbIXaTeIbHBIX MyTel — CKapJiaTUHa, aHTUHBI);

0) HaNTM4usl y CTPENTOKOKKOB Pa3IMUHBIX (DAKTOPOB MMAaTOTC€HHOCTH;

B) COCTOSIHMSI HUMMYHHOM CHCTEMBI: MPU OTCYTCTBUM aHTUTOKCHYECKOTO UMMYHHUTETA 3apa)KeHHe
TOKCUT€HHBIMM CTPENTOKOKKAMH CEpOrpynmnel A NPHUBOJUT K Pa3BUTHUIO CKapJIaTUHBL, a IMpU
HaJIMYUU aHTUTOKCUYECKOTO UMMYHHUTETA BOSHUKAET aHTMHA;
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I') CEHCUOMJIM3UPYIOIUX CBOWCTB CTPENTOKOKKOB; OHHM BO MHOIOM OIIPENENsIOT O0COOEHHOCTb
MaTOr€He3a CTPENTOKOKKOBBIX 3a00JI€BaHU U SIBIIIIOTCS OCHOBHOW MPUYMHOM TAKHX OCJIOKHEHHH,
Kak He(pO30HEDPUTHI, ApTPUTHI, TOPAKEHUE CEPJIEUHO-COCYAUCTON CUCTEMBI U JIp.;

1) THOCPOJIHBIX U CENTUYECKUX (PYHKIUI CTPENITOKOKKOB;

€) HaJIM4us 00JIbIIOr0 KOJIMYECTBA CEPOBAPUAHTOB CTPEIITOKOKKOB ceporpymnibl A mo M-aHTUIEHY.
AHTUMUKPOOHBII HMMMYHHUTET, KOTOpPbIM O0OYCIIOBIEH aHTUTelaMu K Oenky M, umeer
TUHOCHEU(PUUECKUM XapaKTep, a IOCKOJIbKY CepOBapHaHTOB 10 M-aHTHUIE€HYy OY€Hb MHOTIO,
BO3MOJKHBI IOBTOPHBIE 3a00JIEBaHUS AHTUHOM, POXKEH U APYTUMHU CTPENTOKOKKOBBIMU OOJIE3HIMU.
bosiee crnokHBIH XapakTep HUMeET NaTOr€He3 XPOHMYECKHX HHQEKIHUH, 00yCcIOBICHHbIX
CTPENTOKOKKAaMHU:  XPOHWYECKUH  TOH3WUIAT, peBMaTu3M, Hedpur. [loarsepxaeHuem
3THOJIOTMYECKON POJIM B HUX CTPENTOKOKKOB CEPOIrPYIIILL A CIyXKaT Cleqyolue 00CTOATEeIbCTBA!
1) Tu 3aboneBaHusi, Kak MPABUIO, BO3ZHUKAIOT MOCIE MEPEHECEHUS OCTPBIX CTPEHNTOKOKKOBBIX
nHpekni (aHTuHA, CKapJIaTUHA);

2) y Takux OOJIBHBIX 4aCcTO OOHAPYKMUBAIOT CTPENTOKOKKH WM UX L-(hOpMBI 1 aHTHTEHBI B KPOBH,
0COOEHHO MPU 000CTPEHUSX, U, KaK MIPABUIIO, FEMOJIUTHUECKUE WU 3€JICHALINE CTPENITOKOKKH Ha
CIIM3HUCTOM 3€Ba;

3) nocTosiHHOE OOHAPY)KEHHE AHTUTEI K Pa3JIMYHBIM aHTUT€HAM CTPENTOKOKKOB. OCOOCHHO LIEHHOE
IMAarHOCTHYECKOE 3HAYCHUE UMeeT OOHapyKeHHe Y O0JIbHBIX PEeBMAaTH3MOM BO BpeMsi 000CTpEHUS
B KPOBU aHTU-O-CTPENTOIM3UHOB U AHTUTHAYPOHHIA3HBIX AHTUTEN B BHICOKUX TUTPAX;

4) pa3BUTHE CEHCHUOMIM3ALMKM K Pa3JIUYHbIM CTPENTOKOKKOBBIM aHTUI€HAM, B TOM 4HCIE K
TEPMOCTAOMJILHOMY KOMIIOHEHTY 3pUTpOreHHHa. BO3MOXXHO, YTO B pPa3BUTHUU pPEBMATU3MA U
HedpUTa UTPAIOT POJIb AyTOAHTHTENA K COSTMHUTEIBHON U TTOYEYHON TKAaHW COOTBETCTBEHHO;

5) oueBuAHBIN TepaneBTHUECKUI 3 (HEKT OT NPUMEHEHUSI AaHTUOUOTHUKOB NPOTUB CTPENTOKOKKOB
(MeHMLIMJUTMHA) BO BpEMsl PEBMATUYECKUX aTaK.

IMoctuHdpekoHHbI UMMYHHUTET. OCHOBHYIO pOJIb B €r0 (POPMUPOBAHUN UTPAIOT AaHTUTOKCHHBI U
tunocnenuduueckue M-aHTuTena. AHTUTOKCMYECKHM HMMYHHUTET IOCJIE€ CKapjiaTHUHbBI HOCUT
MIPOYHBIM JUINTENBHBINA XapakTep. AHTUMUKPOOHBIH UMMYHHUTET TaK)Ke MPOYHBINA U JUINTENbHBIH,
HO ero 3¢ (peKTUBHOCTH OTPAHUYUBAETCS TUMOCTIEHU(PUIHOCTHI0 M-aHTHTEN.

JIaGopatopHas nuarHoctuka. OCHOBHBIM METOJIOM JIMarHOCTUKU CTPENTOKOKKOBBIX 3a00J1€BaHUI
ABIIAETCA OakTepHonoruueckuii. MartepuanaoM JUisl MCCIEA0BaHUS CIyXaT KPOBb, THOM, CIHU3b U3
3€Ba, HAJIET C MUHJAJINH, OTAEISEMOE paH. Peraromum 3Tarom UCcCiieJOBaH!s BBIJIETIEHHON YMCTON
KYJIbTYpBI SIBJISIETCS ONPE/IETICHUE €€ ceporpynibl. [{yist 3Toil 1eaun UCIoNb3yIoT ABa METOa.

A. Ceponoruueckuii — OIpENEIeHUE TPYIIIOBOrO IOJUCaXapuaa ¢ IOMOIIBK peakluu
npeuunurauuy. Jlig 3TOH  LedaM HMCHOJB3YIOT COOTBETCTBYIOUIME TIpynrnocnenupuyeckue
CHIBOPOTKH. Ecnu mramMm sBisieTcst 0eTa-TeMOJUTHYECKUM, €ro IOJIMCaxXapuIHbI aHTHIeH
skctparupytot HCl u ucneiThiBatoT ¢ antucbiBopotkamu ceporpynin A, B, C, D, F u G. Ecinu mramm
HE BbI3bIBAE€T O€Ta-reMojn3a, €ro aHTUIEH SKCTParupyioT U TPOBEPSIOT C aHTUCHIBOPOTKAMHU
tosibko Tpyni B u D. AutucsiBopotku rpymni A, C, F u G 4acto garoT nepekpecTHble peakluu ¢
anb(ha-reMOJTUTUYECKUMHA U HET€MOJIMTHYECKUMHU CTPENTOKOKKaMU. CTPENnTOKOKKH, KOTOpbIe He
BBI3BIBAIOT O€Ta-reMojn3a U He MpHuHaaiexar K rpymnnaMm B u D, uaentuduuupyor no apyrum
¢uznonornueckum tectam (tadmi. 20). CTpenTOKOKKU rpynnbl D BbIIEICHBI B CaMOCTOATENbHBIN
poxn Enterococcus.

b. Metoa rpynnupoBaHHMs — OCHOBaH Ha CHOCOOHOCTH aMHHONENTUAa3bl ((epMEHT, KOTOPBIH
MPOIYLHPYIOT CTPENTOKOKKHU ceporpynn A u D) rugponusoBars nupponuauH-Hadptuiamun. C
9TOH LIEJbIO BBIMYCKAIOT KOMMepUYecKre HabOpbl HEOOXOAUMBIX peareHTOB, IPeTHa3HAUeHHBIX JJIS
OINpeseNieHUs] CTPENTOKOKKOB TpYHIbl A B KPOBSHBIX M OYIbOHHBIX KyJabTypax. OJHako
cnenu(UIHOCTh 3TOro Merona cocrapisier MeHee 80 %. CepOTHHNHpPOBAHUE CTPENTOKOKKOB
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CepOrpymIbl A MPOU3BOJAAT C IOMOIIBIO peaKlyu MO0 MperunuTanuu (omnpeneisotT M-ceportui),
1100 arrIroTHHAMY (OTIpeaesisitoT T-CepoTHIl) TONBKO B 3MUASMUOIOTHIECKUX LENISX.

W3 gncna ceposornueckux peakiuii 11 00HapyKeHHs CTPENTOKOKKOB ceporpymm A, B, C, D, F u
G uCnoNb3ylOT peakuuu KOarmIIOTHMHALMKA M JaTeKc-armioTHHauuu. OnpeneseHne TUTpa
QHTUTHATYPOHUIA3HBIX W aHTU-O-CTPENTOIM3MHOBBIX ~ AHTHTENT  HCIOJB3YIOT  Kak
BCIIOMOTaTeJIbHBIA METOJ IMarHOCTUKUA PEBMATH3Ma U Ui OLEHKH aKTUBHOCTH PEBMATHYECKOTO
npoiecca.

s oOHapyXEHHSI CTPENTOKOKKOBBIX TOJIMCAXAPHUIHBIX AHTUTEHOB MOKET OBITH HCIOIB30BaH
Taxxe MOM.

IMHEBMOKOKKMHN. Oco6oe monoxkeHue B poje Streptococcus 3aHUMAeT BHI S. pneumoniae,
WUTPAIOIIUI OYCHb BaXXKHYIO POJIb B MATOJIOTHH YesioBeka. OOHapyskeH oH Obu1 JI. [Tactepom B 1881
r. Ero ponp B 3THONOrMU KPYyMo3HOW MHEBMOHWHU ycTaHOBUIU B 1886 1. A. ®penkens u A.
BeiikcenpbayM, BcleAcTBHE 4Yero S. pneumoniac Ha3bIBAIOT MHEBMOKOKKOM. Mopdoiorus ero
CBOEOOpa3Ha: KOKKU UMEIOT (hOpMY, HATOMUHAIOMIYIO TIaMsl CBE€UM: OJIMH KOHEL| KIIETKH 3a0CTPEH,
JPyToil — YILUIOIIEH; pacnoiaraloTcsi OObIYHO TapaMu (IJIOCKHE KOHIIBI OOpaIieHbl ApYT K IpYry),
WHOTJAa B BHJE KOPOTKHX IIETOYEK (CM. IB. BKJ., puc. 940). JXryTMKoB HE UMEIOT, CIOp HE
o0pa3yioT. B opranusmMe udenoBeka M KUBOTHBIX, a TaKKe Ha cpelax, COAEpKallUX KPOBb WM
CBIBOPOTKY, 00pa3yloT Kamncynay (CM. IIB. BKI., puc. 94a). ['paMIionoKuTenbHbl, HO B MOJIOJBIX U
CTapbIX KYJIbTypax HEPEAKO rpaMoTpuiaTenbHbl. DakynbTaTUBHBIE aHA’pOObI. TemneparypHbIii
ontumyM Juist pocta 37 °C, npu temnepatype Huxke 28 °C u Boie 42 °C He pactyT. OnTumManbHast
pH nns pocta 7,2 — 7,6. IIHeBMOKOKKH 00pa3yrOT MepEeKUCh BOJOPO/Ia, HO Y HUX HET KaTauasbl,
MO3TOMY JUISI pOCTa OHU TPeOYIOT T00aBIeHUSI CyOCTPaTOB, COACPIKAIIMX ITOT (DEepMEHT (KPOBB,
ChIBOpPOTKa). Ha KpoBsSHOM arape MeJIKHe KpYIJible KOJIOHUM OKpPYKEHbI 3€JICHOW 30HOM,
oOpa3yromielicss B pe3yJbTaTe ICHCTBHS IK30TOKCHMHA TeMoim3uHa (TmHeBMonu3nHa). Poct Ha
caxapHOM OyITbOHE COMPOBOXK/IAETCSl TOMYTHEHHEM U BBITIAJCHHEM HEOOIbIIoro ocaaka. [lomumo
O-coMaTHYeCKOr0 aHTHTE€HA, ITHEBMOKOKKHM HWMEIOT KAarCyJbHBIN TOJUCAaXapUIHbIA aHTHUTEH,
OTIUYAIOIIMNACA OONBIIUM pa3sHoOOpa3ueM: MO TOJUCAXapUAHOMY AaHTHTEeHY MTHEBMOKOKKH
paznenaioT Ha 83 cepoBapuaHTa, 56 U3 HuUX pa3Outel Ha 19 rpynm, 27 mnpencraBieHbI
camMocTosITeNIbHO. OT BCEX OCTANBHBIX CTPENTOKOKKOB MHEBMOKOKKH OTJIMYAOTCS MOPQOIOTHEH,
AQHTUTEHHOW CEIM(PUIHOCTHIO, a TAKXKE TEM, YTO (PEPMEHTUPYIOT UHYJIMH U TPOSBIISIOT BEICOKYIO
YyBCTBUTEIHLHOCTh K ONTOXMHY W >kemud. [log BIUSHUEM >KETUHBIX KHCJIOT Yy NMHEBMOKOKKOB
aKTUBHUPYETCS BHYTpUKJIeTOYHas amujaza. OHa paspblBaeT CBsI3b MEXAYy ajJaHUHOM U
MYpPaMHHOBOM KHMCJIOTOW MENTUAOIVIMKAHA, KJIETOYHAs CTEHKa pa3pyllaeTcs, U HACTYIAeT JIN3UC
ITHEBMOKOKKOB.

['maBHBIM (aKTOPOM MATOTE€HHOCTH MTHEBMOKOKKOB SIBJISIETCS KarcyJa MOIHCcaxapyuIHON MPUPOIBL.
BeckarncynbHbIe MHEBMOKOKKH YTPAYMBAIOT BUPYJICHTHOCTb.

[THEBMOKOKKH SIBJISIFOTCS. OCHOBHBIMH BO30YIUTENSMU OCTPHIX U XPOHUYECKHX BOCHATHTEIBHBIX
3a00JIeBaHUN JIETKUX, KOTOpbIE€ 3aHMMAIOT OJHO W3 BEAYHIMX MECT B 3a00JeBaeMOCTH,
WHBAJIUIN3AIMU 1 CMEPTHOCTU HACEJIEHUsI BCEr0 MUpA.

ITHEBMOKOKKM HAps Ty ¢ MCHUHTOKOKKAMH SIBJISIIOTCS TJIABHBIMH BUHOBHHKaMU MeHUHTUTAa. Kpome
TOT'O, OHH BBI3BIBAIOT MOJI3YyUYIO SI3BY POTOBHUIIbI, OTUTHI, SHIOKAPIUTHI, IEPUTOHUTHI, CENTULIEMUN
U psi APYrux 3a001eBaHMI.

[TocTuH(EKITMOHHBII UMMYHUTET TUTIOCTICU(PUUECKUN, 00YCIIOBIICH MOSIBJICHUEM aHTUTEN IPOTHB
THIIOBOTO KarCYJIbHOIO MoJIMcaxapuia.

JlaGoparopHasi QUArHOCTHKAa OCHOBaHAa Ha BBIICICHHMM W HIASHTHPUKAMU S. pneumoniae.
MatepuanaoM s KCCiIeIoBaHUS CIyaT MOKPOTa U THOM. K MHEBMOKOKKaM O4€Hb UyBCTBUTENIbHbI
Oenble MBI, TTOPTOMY HEPEAKO MJsl BBIACICHUS MHEBMOKOKKOB MOJB3YIOTCS OHOIIOTUYECKOM
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po06oii. Y moruOmmx Meliieil MHEBMOKOKKH OOHApY>KUBAIOTCS B Mpenapare-Ma3Ke U3 CeJIe3eHKH,

NeYeHH, TUM(PaTUIECKUX Y3JI0B, a MIPH MOCEBE U3 3TUX OPraHOB M M3 KPOBU BBIACISAIOT YHCTYIO

KynbTypy. s onpeneneHus cepoTuna MHEBMOKOKKOB MCIOJIb3YIOT PEaKIMI0 arrilOTHHALMK Ha

CTEKJIE C THIIOBBIMH CBIBOPOTKAMH WU (EHOMEH «HaOyXaHUs Kamncym» (B NPUCYTCTBHH

TOMOJIOTMYHOM CHIBOPOTKH KarcCyjla MTHEBMOKOKKOB pe3Ko Ha0yXaer).

Crnenuduueckas npouIakTUKa ITHEBMOKOKKOBBIX 3a00JI€BaHUN OCYLIECTBISETCS C IMOMOIIBIO

BaKIIMH, MPUTOTOBJICHHBIX W3 BBICOKOOYUIIEHHBIX KalCYJIbHBIX IOJucaxapuioB tex 12 — 14

CepOBapHAHTOB, KOTOPHIE Yallle BCETO BHI3LIBAIOT 3a0oneBanus (1, 2, 3,4, 6A, 7, 8,9, 12, 14, 18C,

19, 25). BakiiuHbl BBICOKOUMMYHOTCHHBI.

4. NnaocTpaTUBHBIA MaTepUa: Claiapl/ BUICOICKIUS

5. Jluteparypa:

OcHoBHas JIMTEpaTypa:

1. AmumxkanoBa F.T. XKeke mukpoOuonorus. 1 6esiM. MeaTuIIMHAIBIK OaKTEPUOJIOTHS. — AJIMATHI:
3OBepo, 2016. — 380 O.

2. ApwiknaeBa Y.T. Memunnnansik Mmukpoouosorus. T.2. — Kaparanael: Akayp, 2019. — 442 6.

3. MenuuuHaIbIK MUKPOOHUOJIOTHS, BUPYCOJIOTHS XKoHE UMMYHoJIorHs. 2-ToM / pen. B.B. 3Bepes.
—M.: I'DOTAP-Menua, 2016. — 480 6.

4. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosby, 2015.

JonotHUTE/ILHAS JIUTEpaTypa:

1. BaxuTtoBa P.A. MUKpoOHOIIOTHS, BUPYCOJIOTHS TISHIHEH JOPICTEp )KUHAFBI. — AJIMaThl: DBEpo,
2014.

2. Ceiitxanosa b.T., Teneren b.T., A6apamanosa A.H. Lecture complex on microbiology and
immunology. — Almaty: DCIIHA, 2024.

3. Mopenko M.A. xone T.6. OCHOBBI IUCIIAHCEPHU3AIUN K UMMYHOTIPODHUIAKTUKH JCTECH. —
Anmartsl: Newbook, 2022. — 236 6.

4. Hentges D.J. Microbiology & Immunology: An Illustrated Review. — Boston: Little, Brown and
Co., 1995. — 288 p.

JIEeKTPOHHBIE pecypcehbl:

1. PamazanoBa b.A., KaroBa A.JI., Kynaitbeprenynst K.K. Mukpoopranuzmziep 3K0JI0THsICHI.
Hesundexuns. Crepunuzaiusi: oKy Kypaisl. — Anmatsl, 2020. — 96 6.
https://www.elib.kz/ru/search/read book/821/

2. llycmarambero M.V, JlycmaramberoBa A.M. CaHuTapHO-MHUKPOOHUOIOTHIECKAS
XapaKTepUCTHKa BOJbl. — AnMaTsel: 9Bepo, 2020. — 140 c.
https://www.elib.kz/ru/search/read_book/170/

. DnextponHas 6ubnmuoreka FOKMA — https://e-lib.skma.edu.kz/genres

. Scopus — https://www.scopus.com/

. KontpoabHbie Bonpocs:

. Mopdosorust cTapuioKoOKKOB.

. @aKTOpPbI MaTOTEHHOCTH CTA(PUIOKOKKOB.

. MeTroap! TMarHOCTUKHU CTaUIOKOKKOBOW MH(EKITUN.

. Mopdonorus cTpenToKOKKOB.

. @aKTOphI MaTOr€HHOCTH CTPETTOKKOB.

. 3a00J1eBaHus, BHI3BIBAIOIINE CTPEITOKOKKAMH.

. Mopdoiorusi THEBMOKOKKOB.

7. KoHTpO./1b (BONPOCHI, TECThI, 32/1a4H U MP.).

1. Onwumure MopdoIOTUYECKUE U KYJIbTYpHbIE 0COOEHHOCTH CTa(PUIIOKOKKOB, a TAK)KE YKaKUTE
uX OMOXMMHUYECKHE CBOMCTBA U PA3IUUUs IO CIOCOOHOCTH 00pa30BbIBATH MUT'MEHT.
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2. Tlepeuncnute ocHOBHBIE (haKTOpHI MaTorenHoctu Staphylococcus aureus u onmmure, Kakoe
JICHCTBUE OHU OKA3bIBAIOT HA OPTaHH3M.

3. HazoBuTte 1abopaTopHbie METO I (0aKTEPHOCKOITMYECKUE, 0aKTEPUOIOTHIECKHIE, IKCIIPECC-
MeTOI[BI), I/ICHOJIL?;YGMBIG B IUArHOCTUKE CTa(bI/IJ'IOKOKKOB nu CTpGHTOKOKKOB, nu O6’b$ICHI/ITC
MPUHIIMITBL KX TIPUMEHEHHUS.

4. OnumuTe OCHOBHBIE (PAKTOPHI MATOTEHHOCTH OETa-TeMOJIUTUYECKOTO CTPEIITOKOKKA H €
KaKMMU KIMHHYECKUMU 3a00J1€BaHUSIMH OHH CBSI3aHBI.

5. HazoBure nocTuH(})EKINOHHBIE UMMYHOJIOTHYECKHE OCIIOKHEHHS, XapaKTEPHBIE JIS
CTPENTOKOKKOB. Kakue cTpenTOKOKKOBBIC aHTUTCHBI BBI3BIBAIOT 3TH OCIOKHCHHS M KAKOB MX
naroreHes?

6. CpaBHUTE MyTH Mepeaadn CTaPUIOKOKKOBBIX U CTPENTOKOKKOBBIX HH(PEKIIUN U TaliTe
KpaTKyI0 XapaKTepUCTUKY MPUHIIUIIOB HX MPO(PUIAKTHKH U JICYCHHUS.

Jlekums NeS
1. Tema: [Tatorennsie kocTpuanu. Bo30yauTenn paHeBbIX HHOEKITUI.
2. Heab: PaccMoTpeTh MHUKPOOMOJOTHYECKHE METOJbl JAMArHOCTUKH CTOJIOHSKA, Ta30BOM
TaHTpeHbl, 00TyIHU3Ma.
3. Te3ucsl JeKUUH.

[TaToreHHble aHA’POOBI CTOJB K€ MIMPOKOPACIIPOCTPAHEHBI BIPUPOJIC, KaKUAdIPOOHBICOAK
Tepuun.EcTecTBeHHOMCPE TOMMX 00N TaHU S BISIOTCAIIOUBA,0CO0EHHO
ee MIyOOKHeCIOU, U3PA3NTUYHBIXBOIOEMOB, CTOYHBICBObI, KHUIIIEYHBIHTPAKTMIICKOMUTAIONINX KU
BOTHBIX, IITUIL,PHIO HaeoBeka.l3 6omeeuem 120BHIOB BIATOIOTHIYEIIOBEKAUT PAKOTPOIHOK01020
BUJIOB.

bakrepun poxa Clostridium o0Opa3yroT oBajbHBIC WJIM KPYIJIBIE CHOPBI, PacHojararoTcs
CyOTepMHMHAIBHO, HEHTPAIbHO WM TepMUHAIBHO. Kak mpaBuio, Copsl UMEIOT JuaMeTp Oosiblie
qUaMeTpa BEreTaTUBHOW KJIETKH, MO3TOMY IaJlouka €O CIOpPOM IpHOOpeTaeT BHJl BEpeTeHa.
[TaToreHHbIe KIOCTPUINH BHI3BIBAIOT 3a00JEBAHUS B TE€X CIIydasx, KOTJa OHHU MPOHUKAIOT B PaHBbl,
T.€. SIBJIAIOTCS BO30yauTensiMu paHeBoil uHpexnuu. [lomanas ¢ muiied, BbI3BIBAIOT MUIIEBbIC
TOKCUKOUH(EKITUU.

CronOusk(tetanus)  —  uHbeKkMOHHAs 0OJE3Hb,  XapaKTePU3YIOIIAACITOHMYCCKAM
HaIpsHKEHUEM CKEJIETHON MYCKYJaTypbl U MPUCTYNAMUTETAHUYECKUX
CYZI0pOr,00yCIIOBICHHBIX OPAKEHUEM LIEHTPAJIbHONW HEPBHOM CHCTEMbI TOKCHHOMBO30YAUTEIS.

CTonOHAKBCTPEUaCTCANOBCEMECTHO, IPEUMYIIIECTBEHHO BCEIIBCKOMMECTHOCTHCYOTpONTYE
CKOMUTPONMYECKOMKIMMATHIECKUX 30H. BHalencTpaHeperucTpupyrOTCAeIMHUYHBIECTYYaH.

Bo30yautens cronousika — C. tetani— 66wt otkpeit B 1883 r. H.JI. Monacthipckim u 1884 r.
— A. Hukomaitepom. B urcroit kyabType Bo30yautess 0but mostyded B 1889 r. C. Kutazaro. C. tetani
— 9TO MPsAMBbIE NAIOYKH JIIUHOM 2,4-5,0 MM, quametpom 0,5-1,1 MxM, nHOT 2 00pa3yroIINe TOHKHUE
HUTH, TIEPUTPUXH, KaIlcylbl HE o00pasyeT, rpamMnonoxureabHa.OHa o00pazyeT OBaJIbHYIO
OECIIBETHYIO CIIOpPY, PACIIONIOKEHHYI0 TEPMHUHAIBHO, YTO NPHUAAET €l CXOJICTBO C TEHHHCHOM
pakeTkoi wim 6apabaHHON MaJIOYKOMU.

["a3oBas raHrpeHa Tspkenas paHeBas MH(EKIHs BbI3biBacMas OanmiuiamupoaaClostridium
KOTOpasixapakTepU3yeTCsl OCTPHIMTKEIBIMTEUEHUEM,ObICTPOHACTYAIOUIUM UPACTIPOCTPAHSIONIN
MCSIHEKPO30MIIPEUMYILECTBEHHO CKEJIETHBIXMBIIIIICPA3BUTHEM OTEKOB
1 Ta3000pa30BaHUEM, TSDKEIOM WHTOKCUKAIIMEH M OTCYTCTBHEM BBIpa-

YKEHHBIX BOCHATUTEIbHBIXSIBICHUH.

KeeBo30yiuTensiMOTHOCST:

C.perfringens,C.novyi, C. septicum, C.histoliticum, C.sordelli ump.
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Bce
KJIOCTPUIMUBO30YIUTEINAHAPOOHOMPAaHEBOHMH(PEKIIMUKPYTHBIETPAMIIOIO0KHUTEIbHBIC MAT0YK
HNCCYOTEepMHUHAIBHOPACTIONO0KEHHBIMH CITOPaMH. C.perfringens HemoBM)KHAsI OaKTepuUs

(ocTanbHBIEBO30YIUTENN IEPUTPHUXH), BMaTEpUATICH3PAHU HA

cpelne ¢ CBIBOPOTKOM 00pa3yeTKancybl(IpyrueHeo0pas3yor).

borynmusm —oTpaBneHue OOTYJOTOKCHHOM, HAKONMBIIMMCS B MHIIEBBIX IPOIYKTaX;
XapaKTepU3yeTcs MOpaKEHUEM HEPBHOM CUCTEMBI.

Bo3bynurens 6one3nu ObLT BriepBhie 00HapyxkeH B 1896 . O. Ban DpMeHreMoM B OCTaTKax
K0JI0aChl, a TAKKE B CEJIE3EHKE U TOJICTHIX KHUILIKAX JIOACH, MOruOIInx oT 60Tynu3Ma. ITO OTKPBITHE
obuto noareepikaeHo C.B. KoncrancoBwiM, koTopsiid Beigenu C. Botulinum u3 kpacHoii peiOBbI,
MOCITY>KUBILIEH MPUYMHON OTPABICHHUS.

Bo30oynutens Gorymmsma — C. botulinum. Dto kpymnHble HOIMMOPQHBIC MATIOYKU C
3aKpYTrJI€HHBIMA KOHIAMH, AMuHOM 4-9 MkMm, nuamerpom 0,5-1,5 MKM, IpaMIIONIOXHUTEIbHBI,
MOJBWKHBI  (MEPETPUXH), Kalcyiasl HE 00pa3yloT, CHOpPBl  OBAJIbHBIC, PACIOJATAIOTCS
CyOTepMHUHATIBHO.

4. UniarocTpaTUBHBINA MaTepuas: MyJIbTUMEIUNHBIN IPOEKTOP (ITpe3eHTALIMS)

S.JIutreparypa:

OcHoBHas JiuTEeparTypa:

5. Amumvkanosa F.T. XXeke mukpoobuomorus. 1 6emim. MenunmuHaIBIK 0aKTepruOIOrHs. — AJIMATHI:
OBepo, 2016. — 380 O.

6. ApsikmaeBa Y.T. Menunmnansik mukpoouomorus. T.2. — Kaparanasl: Akayp, 2019. — 442 0.

7. MenunuHaIbIK MUKPOOUOIIOTHS, BUPYCOJIOTHS XKoHEe UMMYHoOJorHs. 2-ToM / pen. B.B. 3Bepes.
— M.: I'DOTAP-Menna, 2016. — 480 6.

8. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosby, 2015.

JlonoJiHUTeIbHAA JINTEepaTypa:

5. baxutoBa P.A. MukpoOH1oa0rusi, BAPYCOJIOrHs MOHIHEH J9pICTEp KUHAFBL. — AJMaThl: DBEpO,
2014.

6. CeiitxanoBa b.T., Teneren b.T., A6apamanoBa A.H. Lecture complex on microbiology and
immunology. — Almaty: DCIIHA, 2024.

7. Mopenko M.A. xxone T.6. OCHOBBI JUCIIAHCEPU3ALNT U UMMYHOITPO(PUIAKTUKH TETECH. —
Anmartsl: Newbook, 2022. — 236 6.

8. Hentges D.J. Microbiology & Immunology: An lllustrated Review. — Boston: Little, Brown and
Co., 1995. — 288 p.

DJIEeKTPOHHbBIE pecypcChl:

5. PamazanoBa b.A., Karosa A.JI., Kynaiioeprenyist K.K. Mukpoopranusmaep 3K0JI0THSACHI.
Hesundexuust. Crepunuzanus: oKy Kypaisl. — Anmatsl, 2020. — 96 6.
https://www.elib.kz/ru/search/read _book/821/

6. Jlycmaramb6eroB M.Y., JlycmaramberoBa A.M. CaHUTapHO-MUKPOOHOIOTHIECKAS

XapaKTEepUCTHKa BOJbl. — AnMaTsl: OBepo, 2020. — 140 c.

https://www.elib.kz/ru/search/read_book/170/

OnektponHas oudnuoreka FOKMA — https://e-lib.skma.edu.kz/genres

Scopus — https://www.scopus.com/

. KoutposabHbie Bonpocs:

@®aKTOpbI MaTOTEHHOCTH KIOCTPUANYM TETaHH.

DKcTpeHHas MpoduIakTUKa CTOJIOHSKA.

[latorenes ra3oBoi TaHIPEHBI.

JlelicTBue OOTYIOTOKCHHA.

PoONES N
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5. Ilpodumaktuka 60TyIU3MA
7. KOHTpPOJIb.
1. 3axanue Ha 3aM0JIHeHHE NIPONYCKOB
3armoyHUTE MPOIMYCKUA COOTBETCTBYIOIMMH CIOBAMHU:
a) Kioctpuaun — 3to
9) 3aboneBanue, Bo3biBacmoe Clostridium tetani, —
0) OCHOBHOM BO30OYAWTENIb ra30BOM TAaHTPEHBI —
B) Kioctpuanu o06pa3yroT criopsl Asist
r) Bua, npoaynupyromniuii camblii CUIIbHBIA HEHPOTOKCUH —
2. 3ajaHue HA YCTAHOBJIEHHE COOTBETCTBUS
A — Buj Bo30ynuTens B — Ocobennocts / 3a0oneBanue

1. Clostridium tetani A. BeiensieT TeTaHOCIa3MKH, BEI3BIBACT CTOJIOHSIK

2. Clostridium perfringens B. Bo30ymuTens ra30Boii TaHTpEHBI

3. Clostridium botulinum  C. IIpoxymupyet 60TyI0TOKCHH

4. Clostridium difficile D. llpuyuHa quapeu, CBI3aHHON ¢ MPUEMOM aHTHOHOTUKOB
3. KpaTtkue Bonpocsl
a) KakoBel Mopdonoruueckne 0COOEHHOCTH KIOCTPUIANNA?
9) Kakue xnoctpunnanbable HHPEKIIUU MOTYT pa3BUTHCS TOCTIE TPABMBbI?
0) HazoBuTe OCHOBHBIC KIIMHUYECKHE MPU3HAKH ra30BOW FaHTPEHBI.
B) Kakoii Buj ciennduyueckoit npoQuIakTUKKU MPUMEHSIETCS IPU CTONOHsAKE?
4. 3anganue Ha cocTaBJIeHHEe TA0IULbI
CpaBHUTENIbHAS XapaKTePUCTUKA OCHOBHBIX MPEACTABUTEIICH KIOCTPUIHUIL:

Bun Bo3Oymutens Bri3siBacmoe OcHoBHbIE Meron

3a0oIieBaHue TOKCHHBI JTUArHOCTHKU

[Ipodunakruka

Clostridium tetani
Clostridium
perfringens
Clostridium
botulinum
5. KiimHn4yeckasi CATyallMOHHAsA 3a/7a4a
Cayyaii: [TariueHT nosy4yui1 TpaBMy B CeNbCKOM MecTHOCTH. Uepe3 3 JHs MOSIBIIINCH MBIIIEYHbIE
Cria3Mbl, 3aTpyJHEHHUE KE€BaHUs U JbIxaHus. Pana He Obl1a 00paboTaHa JOIKHBIM 00pa3oM.
KnuHnueckuit 1uarHo3 — BEpOsITHO CTOJIOHSIK.
Bonpocsr:
1. Ha3zoBute B0o30ynuTens U 0OBICHUTE €ro MaTOreHE3.
2. Kakwue mabopaTopHbIe METOBI MOXHO HCIIOJIE30BaTh?
3. Kakue npodpuiaktnueckne 1 JeueOHble MEPONPUSATHS HEOOXOAUMO MTPOBECTH B 3TOM
ciyqae?

Jexuus Neb

1. Tema: Bo30yanrenn KHlIeYHbIX HHPEKINI.
2. Heab: PaccMoTpeTs MUKPOOUOIOTHYECKYIO TUATHOCTHKY SIEPUXHO30B, JU3ECHTEPHUH,
callbMOHEIIe30B, OproutHoro Tugda, maparudos, nuiieBbx Tokcukonndexuii (ITTH).
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3. Te3ucs! Jdexkuun. Octpble OakTepuanbHble HHPEKIUN — JUapen OTHOCSTCS K YUCITy Hanbosee
pacTpocTpaHeHHBIX Ooe3Hel. X Bo30yauTens MU SBISIOTCS MHOTHE BUIBI OaKTepuii, HO
Han0oJiee 4acTo — IMPeICTaBUTENH ceMeicTBa Enterobacteriaceae. OHO 0ObeTUHSIET OAKTEPHH,
KOTOPBIM NMPHUCYIIHU CIEAYIOMINE NPU3HAKK: 1) eTMHCTBO MOP(OIOTHH — KOPOTKHUE, HE
o0pa3yrolye Crop HalouKH € 3aKPYTIEHHBIMUA KOHIIAMU, TIOJIBUKHBIC HJIM HETIOJBUKHbIC,
oOpasyromye win He 00pa3yromlre Karcyiy; 2) oTpuuaTtenbHas okpacka o ['pamy; 3)
(dbepMeHTaus TIII0KO3bI (M psJia IpYruX yrieBo10B) ¢ 00pa30BaHUEM KUCIOTHI U Ta3a WU TOJIBKO
KHUCJIOTHI; 4) OTCYTCTBHE, KaK IMPAaBUIIO, TPOTEOIUTUIECKUX CBOICTB; 5) (hakylbTaTUBHbIE
aHa’POOBI WK adPOO0BI; 6) XOPOIIIO PACcTyT Ha OOBIYHBIX MUTATEIIBHBIX Cpeaax; 7) MECTO OOUTaHUS
— KUIICYHBIA TPAKT | JIbIXaTeNIbHbIC MyTH. §) DekaabHO-0paIbHbIN (B HEKOTOPBIX CIyJasX —
BO3IYIITHO-KAMEIbHBIN) yTh 3apakenus. CemelicTBo HacuuThiBaeT Oosee 30 pogos u 6oaee 100
Bu10B. OCHOBHOI mpejicTaBuTenb pona Escherichia — E. coli. Kumreunyto najgodky BriepBbie
BbIZICHI M3 hekanuii yemoBeka B 1885 r. T. Dmepux. Pox Escherichia mpencrasien 7 Bunamu.
E.colitmpencraBnens! npssMpIMUTHAIOYKAaME, TpazMepoMT(,4-0,6X2,0-6,0TMKM, TIIOIBHKHBIC
3aTCYETTIEPUTPUXHNATBHOTPACTIONOKEHHBIXKI'YTHKOB. [luzenTepust — octpoe HHPEKINOHHOE
3a00JIeBaHNE, XapaKTEPHU3YIOIIEeCs BRIPAKCHHON MHTOKCUKAIIMEH OpTaHu3Ma U
MIPEUMYIIIECTBEHHBIM MOPAKEHUEM TOJICTON KUMKW, KIMHMYeCKn OHO TIPOSsIBISETCS Tuapeei
(JacTBIM XKUIKHM CTYJIOM), OOJISIMU ¥ TEHE3MaMH B 00J1acTH JKMBOTA. BeieneHus cogepxat
KpOBB, THOM U cin3b. BriepBbie Bo30yauTens 6bu1 00HapyxkeH B 1888 r. A. Illantemecom u ©.
Bunanem. Bo30yaurensiMu qu3eHTEpHH SBISICTCS O0IbIIas TpyIna OMOJOTHIECKH CXOIHBIX
OaxTepuii 00beAMHEHHBIX B poJ Shigella, u Bkirouaer 6omee 40 cepoTUmnoB. IT0 KOPOTKUE
HETOBIKHBIC TTAJIOYKHU, HEe 00pasyromye crop 1 Kancyn. CanbMOHEIUTbI — KOPOTKHE
IpaMOTPUIIATENbHBIC MAIOYKU C 3aKPYTICHHBIMU KOHIIAMH, JUIMHOH 1,5-4 MKkM. B GonbiinHcTBE
CITy4aeB MOABUKHBIC(IIEPUTPUXH ), CIIOP U KANCyJ HE UMEIOT. PoJ1 caibMOHEIT BKIIFOYAET
€IMHCTBEHHBIN BU S. enterica ¢ ceMbI0O OCHOBHBIMU MOJIBUIAMH, KOTOPBIE Pa3IN4aloTCs MO PsIy
OMoxMMHUUYECKHX Mpu3HakoB. [1o ceponornueckoii kinaccudukaunu Yaiira u Kaydhdmana
canbMoHebl uMeroT O-, H- u K- anturenst. CepoBapsl calbMOHEIT Ha 0OcHOBe Habopa O-
AHTUTEHOB pazJiesieHsl Ha 67 ceporpymil. Yucio cepoBapoBBBIIEIsieMbIX Ha ocHOBEe H-aHTHTeHa,
MOCTOSIHHO yBenuuuBaeTcs (okoso 2500 cepoBapoB). Y caabMOHEIUT pa3inyaroT ABa Tuna H-
anTureHoB: | ¢aza u Il daza. bpromHoii Tud — 310 TsKEN0E OcTpoe NHPEKINOHHOE 3a00JIeBaHuE,
XapakTepusyrolieecs o01el HHTOKCUKAIMel, OakTepueMuei u nopaxxeHueM TuMEpaTHIeCcKOro
amnmapara TOHKOTro KuiieuHuka. Bo3Oyaurens OpromrHoro tTuda 6611 ooHapykeH B 1880 r. K.
D6eprom. Bozbyaurenu Gpromoro trda — S. typhi, S. paratyphiA, S. paratyphiB
rpaMOTpHUIaTeIbHBIC MATIOUKU pazmepom 1-3,5 x 0,5-0,8 mxm, neputpuxu. K ponxy Campylobacter
OTHOCSITCS] a3pOOHBIE WM MUKPOA3PO(PHUIIbHBIE, MTOABIKHBIE BHOPHOUIHBIE TPAMOTPHUIIATEbHBIC
Oaxtepun. Pon kamnunobakrepuii BkimouaeT 13 BunoB. B 1991 roay u3 Hero B kadecTse
camocTtosiTenbHoro BeiwieHeH poa Helicobacter (n1Ba Buaa - H. pylori u H. mustelae). OcHoBHBIE
Bunbl: C. jejuni, C. coli, C. lari, C. fetus, H. pylori.
4. UnarocTpaTUBHBINA MaTepuas: MyITbTUMEIUHHBIN MPOESKTOP (MTPEe3eHTALINS )/BHICOICKIIHS
5. JIureparypa:
OcHoBHasi iuTEepaTypa:
1. Amumxkanosa F.T. XKeke mukpoOuosnorus. 2 6emimM. MeauiuHaibIK IPOTO300JI0THS,
MUKOJIOTHUS JK9HE BUpYCOJOrHs. — Anmatel: DBepo, 2016. — 272 6.
2. ApsikmaeBa Y.T. MegunuHansik Mukpoouosorus. T.2. — Kaparauasl: Axayp, 2019. — 442 6.
3. MeaunuHaibIK MUKPOOHOIIOTHSI, BUPYCOJIOTHS KoHEe UMMYHoJorus. 2-ToM / pen. B.B. 3Bepes.
— M.: TDOTAP-Menua, 2016. — 480 6.
4. Levinson W. Review of Medical Microbiology and Immunology. — McGraw-Hill, 2014.
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JlonoJiHNTeIbHAS JINTEPaTypa:

1. CeiitxanoBa b.T. xxone 1.6. Microbiology and Immunology lecture complex. — Almaty: CIIH,
2024.

2. Usmle Step 1. Immunology and Microbiology. Kaplan Medical, 2019. — 511 p.

3. Gladwin M.T., Trattler W., Mahan S.C. Clinical Microbiology Made Ridiculously Simple. —
Miami: MedMaster, 2016. — 413 p.

4. Hentges D.J. Microbiology & Immunology: An Illustrated Review. — Boston: Little, Brown and
Co., 1995. — 288 p.

JJIeKTPOHHBbIE PeCyPChI:

1. Seytkhanova B.T. Lecture complex on the subject microbiology and immunology. General and
private microbiology. Vol.1-2. — Almaty: DCIIH, 2024.
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-
2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-
2022.pdf

2. baxuroBa P.A. MukpoOmoiorus, BUPYCOJIOTHS TIOHIHEH JI9picTep KHUHAFBI. — ATTMAThl: DBepo,
2020. — 156 6. https://www.elib.kz/ru/search/read_book/87/

3. Dnekrponnas oudanorexka FOKMA — https://e-lib.skma.edu.kz/genres

4. Scopus — https://www.scopus.com/

6. KonTpoJibHbIE BONIPOCHI:

1. OcobeHHOCTH UIMMYHHTETA [IPH SIIEPUXUO03AX.

2. I'naBHbIE (aKTOPBI MATOr€HHOCTH HIUTEILL.

3. Cnenudunueckas npoduiakThuka OproITHOro Tuda

7. KOHTPOJIb (BONIPOCHI, TECThI, 32JaHU M T.[.):

1. Haszosure oOume Mop¢osoruuyeckue, OMOXUMHUECKUE M SKOJIOTMYECKHE XapaKTepUCTHKH

Oakrtepuit cemeiictBa Enterobacteriaceae. Kakum mytém onu nepegarorcs?

2. Ilpu xakux ycnousix Escherichia coli mposiBasier matorennsie cBoiicTBa? Ormummre €

Mopdonoruueckne u OUOXMMUYECKHE OCOOCHHOCTH.

3. B uém 3axmouaercs ocobeHHOCTh Bo3Oyauteneir poxa Shigella? Onummre mopdosoruro

BO30Y/IUTENS U KIIMHUYECKUE TIPU3HAKY JTU3CHTEPUH.

4. Hakakux aHTUIeHax OCHOBaHa Kjlaccuukanus caabMoHe1? OnuumTe naToreHHble CBOcTBa

u mytu nepeaayn Salmonella enterica.

5. Kakue moponornueckne, OMOXMMHUECKUE U CEPOIOTHUECKHE OCOOEHHOCTH XapaKTEePHbI IS

BOo30yauTenei opromHoro Tuda? B uém 3akimouaeTcsi OCHOBHOM MaTOreHe3 3a001eBaHMs?

6. HasoBute ocHOBHBIE BU/IBI OaKkTepHii, oTHOCAIMXCs K pogam Campylobacter u Helicobacter,

YCIJIOBHUS UX pOCTa U 3a00J1€BaHMsI, KOTOPbIE OHHU BBI3BIBAIOT.

Jlexuust Ne 7

1. Tema: XapakTepucriuka Bo30yauTe el BO3AYIIHO — KaleJdbHbIX HH(peKuui - 1uprepuu,

KOKJIIOIIa, MEHUHIUTA, Ty0epKyJie3a.

2. Hdean: PaccMoTpeTh XapakTepUCTUKY BO3OYAUTENEH BO3AYITHO — KaMeIbHBIX HHPEKIIUH -

audTeprn, KOKIIIOIIa, MeHUHTHTA, TyOepKyJesa.

3. Te3uchl ek HUH.

Bo3aymHo-kanenbHble HHOEKIUU — 3TO 0OIIMpHAs IPYIIa OCTPhIX WH(PEKIMOHHBIX3a00IeBaHuUM,

KOTOPBIE BBI3BIBAIOT MATOJIOTHYECKHI MPOIIECC B IBIXATSIBHBIX ITYTSX.

Bo30yanTeu KOKJIIOIIA U NAPAKOKJIIONIA

Bo3byauTtenn stux 3adoneBanuit oTHOCATCS K poay Bordetella

1. Bordetella pertussis - Bo30yauTeb KOKIrOIIA


http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
https://www.elib.kz/ru/search/read_book/87/
https://e-lib.skma.edu.kz/genres
https://www.scopus.com/
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2. Bordetella parapertussis - Bo30yauTens napakoKIroa

3. Bordetella bronchiseptica - Bei3biBacT 3a00ieBaHKE Y )KUBOTHBIX. Y YEIOBEKA ITU OaKTEpUH
BBI3bIBAIOT OPOHXOMHEBMOHHUIO ¢ KOKJIIOLIETIOJOOHBIM KAalllJIEM.

Mopdoaorus. bakrepun KOKIIOIIA - MEJIKHE MAJIOYKHA OBOUAHOU hopmbl, 0,5x1-1,5 MKM.
Bo30ynurens nmapakokirolia HECKOJIbKO 0oJibliei BenuunHbl. O0a MUKpoOa HE UMEIOT CIIOopP,
HenoABWXHBI. [Ipu ciennaiibHOM OKpacke BUHA Kancyina. [ pamoTpunarenbHsl. boiee nHTEH-
CUBHO OKpPAIIMBAIOTC 110 MOJIFOCAM.

Ha ynpTpa cpe3ax BUIHBI Karcynono100Has 000104Ka, 36pHa BOJIIOTHHA.

KyabTuBupoBanue. Bo30yauTenu KOKJIIONIa U MapaKoKIIIOIIA - a3po0sl. [IpuxoTnuBeI k
MUATATEIBHBIM cpefaM. JJis ux BeIpaliuBaHus npuMeHstoT cpeny bopae-Kanry (rmuuepuHoBo-
KapToebHbIi arap ¢ KpoBbio). JlJig yrHeTEeHHUS poCcTa MOCTOPOHHEH (IIOpbI K cpefie 100aBIIIOT
MeHULIMIUTHH.

Komonun B. pertussis nmosiBisirorcst uepes 48-72 4, a B. parapertussis - uepe3 24-48 4. Ha cpene
KVY A xononun B.pertussis meikue 1-2 MM B tuamerpe, B. parapertussis HeCKOJIbKO KpyIIHEE.
Kosonun o6onx MukpoOoB OiecTdiiue, cepoBaTo-KPEeMOBOI0 I[BeTa (Ha Ka3eMHOBO-YTOJIbHOM
arape OHU HallOMUHAIOT KarneJlbKu PTyTH). [Ipu CHATHH KOJIOHUN OCTAETCs BA3KUH,
cMeTaHooOpa3HsIii cien. Hamnuue cBeTOBOro KOHyca (XBOCTHKA) MMEET AMArHOCTUYECKOE
3HAuYEHUE.

B. parapertussis o0pa3yet hepMEeHT THUPO3HHA3Y, TOITOMY B Cpeax, COJIEpKalINX TUPO3UH,
MIPOUCXOAUT €T0 PACIICIJICHUE U Cpejla OKPAIINBAETCSI B KOPUYHEBBIH 11BET. M3MeHeHue nBeta
cpensl sBisieTcs AudQepeHnnanbHO-IHarHoCTUYECKUM pu3HakoM. B xuakoii cpene 6akTepun
KOKJIIOILIA U MapaKoKIiolIa 00pa3yroT paBHOMEPHYIO MyTh U IPUIOHHBIN ocanok. Ha arape ¢
KPOBbBIO OHH JIal0T 30HY T'€MOJIn3a,

depMeHTAaTHBHBbIE CBOIiCTBA. BO30yIuTen KOKIIIOIA HE PACILICIISIOT YIJIEBObI U HE
bepmentupyrot 6enku. baktepun napakoxiromia o0pa3yroT PepMEHTHI ypea3y U THPO3UHA3Y.
bakTepuu kokIIOIIa U TAPAKOKITIONIA TPOAYIUPYIOT PEPMEHTHI MATOT€HHOCTH: THATypOHUAA3Y,
MJ1a3MOKOAryJiasy u JeIUTHHA3Y.

Toxcunoodpa3zoBanue. B onbiTax Ha )KUBOTHBIX Y KOKJIIOIITHON MAJTOYKH OBUTH BBISIBJICHBI
YeThIpe TUIA TOKCHHA OETKOBOM MPUPOIBL:

1) TepMonaOuIbHBINA AEPMOHEKPOTHUECKUI TOKCHUH;

2) TepMOCTaOUIBHBIN SHAOTOKCHUH;

3) AeHKOIUTO30-CTUMYIUPYIOMIHHN (HaKTOP (CTUMYIHPYIOMINANA JTIEHKOIUTO3); MapeHTEPAIILHOE
BBEJICHUE €T0 BBI3BIBAJIO THOEIh YKCIEPUMEHTAIBHBIX JKUBOTHBIX;

4) ruCTaMUHCEHCUOMIN3UPYIOINI (PaKTOP - IPHU BBECHUH €0 MbIIIAM Yy HUX HOBBIIIANACh
YYBCTBUTEIBHOCTh K TUCTAMUHY.

[TepBoie 1Ba THIIA TOKCHHA CBOMCTBEHHBI M BO30YIUTEIO IMApaKOKITIOIIA.

AHTHTeHHasi CTPyKTypa. Y Oakrepuii poga Bordetella cnoskHast aHTUTeHHAsI CTPYKTYpa.
PonoBeIM arrmoTHHOTEHOM siBIIsieTcs 7. Bupocnenupuyeckum arriroTHHOTEHOM It 00p1eTerut
KOKJIIOIIA sBasieTcs 1, s Oopaerelnt mapakokimoma 14, nis 6opaerenn OponxocenTuka 12.
YcroiiuuBocTh K hakTopam okpy:kawuleii cpeabl. Bo30Oynureny Kokimoma 1 mapakokitona
ManoycroiumBsl. [Ipu Temneparype 56 °C onu norubatot yepes 20-30 mun. Huzkue
TEMIIEPATYphI TAKXKE I'yOUTENBHO Ha HUX JIeHCTBYIOT. [IpsiMoil conHeuHbIl CBET YOMBAET UX 4epe3
1-2 4; Y®-nyun - uepe3 HECKOJIbKO MUHYT. B cyxo0itf MOKpOTe 3TH OaKTepUH COXPaHSIOTCS B
T€UEHNEe HECKOJIBKUX 4acoB. OOBIYHBIC PACTBOPHI AC3UH(PHUITUPYIOMINUX BEIIECTB I'yOAT UX OBICTPO.
O6a Bu1a MUKPOOOB MaTOUyBCTBUTENILHBI K aHTHOMOTUKAM, HE YYBCTBUTEIIHHBI K IEHUIWILTHHY.
I[Mpoduaakruka. Beisienenue u u3oisaius 60abHbIX. OcIa0IeHHBIM JETAM, HAXO0IUBIIUMCS B
KOHTaKTe C OOJIbHBIM KOKJIIOIIEM, BBOASIT UMMYHOTJIO0YIMH. OCHOBHBIE MEPHI CIIEIIU(PUIECKON
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npodunakTuky - uMmmyHu3arus aeteil AK/[C (koxmronHo-1udTepuitHO-CTOIOHIIHOM
BaKI[UHOM ).

Jleyenue. B pannux cranusx 3a0601eBaHus IPUMEHSIIOT TPOTUBOKOKITIOMIHBIN UMMYHOTJIOOY/IHH.
JU71s1 JIe4eHunst UCTIONIB3YIOT 3PUTPOMULIMH U aMITHLIAJUTUH.

MarepuaJn 1Sl Mcci1eI0BAHUS: OTIEISIEMOE CIM3UCTON 000JI0YKHU HOCOTJIOTKH.

OcHOBHOI1 MeTO/ HcCIeI0BAHU: MUKPOOHOJIOTUYECKUI

Bo3oyauTteas nudrepuun

Bo3oynurens nudrepun oTHocuTcs K poay Corynebacterium. bakTepru HMEIOT OyJ1aBOBHIHBIC
yTOJIIEHUs Ha KoHIax. K 3ToMy poly OTHOCATCS aTOTeHHbIE 1JIsl YeJloBeKa AU TepuiiHbie
MAJIOYKH ¥ HETIATOTCHHBIC BUJIBI - JIOKHOAU(PTEPUIHHBIC TATOYKU U TU(DTEPOUIBI,
oOHapyKHBaeMble Ha CIM3UCTHIX 000JI0UKaX U KOKHBIX TOKPOBaX.

Mopdonorus. Bo3oyaurenu nudrepun ciierka H30rHyThie, TOHKUE Malouku, pazmepoM 3-6X0,3-
0,5 MKM, Ha KOHIIaX KOTOPBIX UMEIOTCS YTONIIEHHS. B 3THX YTONIIEHUIX UMEIOTCS 3epHa
BostoTHHA. baktepun audrepun HEMOABMKHBI, HE UIMEIOT CIOP U Kamncyil. [ paMIionoKuTebHBI.
OHH XOPOIIO OKPAIINBAIOTCS OCHOBHBIMH aHUJIMHOBBIMH KPACUTEISIMH, TIPH STOM BOJIOTHHOBBIE
3epHa OKPaNINBAIOTCS MHTCHCUBHEE. OCOOSHHOCTRIO KOPpHUHEOAKTepUN TUMTEPUH SIBIISIETCS UX
oJIMMOP(PHOCT. XapaKTEPHO PACIIOIOKEHUE OaKTEPHil B Ma3KaxX -0ObIYHO pacHoaraoTcs
MOTIAPHO IO/ OCTPBIM HJIH TYIIBIM YTJIOM, B BUJIE PACTOIBIPEHHBIX MMajbIleB. Pacmonoxxenue B
Ma3Kax U HaJIM4Yue 3€peH BOIIOTHHA sBIsieTCS AU PepeHnanbHO-1MarHoOCTUYECKUM MTPU3HAKOM.
JloxHO MM (D TEPHUITHBIC TAIOYKH U JUPTSPUOHIBI YaIlle PACIIOIaraloTCs B BUJE YaCTOKOJIA, 3epHA
BOJIFOTHHA Y HUX MOTYT OTCYTCTBOBAThH JJMOO OBITH HA OJTHOM KOHIIE.

KyasTuBupoBanue. Kopnnebakrepun audrepun - hakylIbTaTUBHBIE aHA3POOBI, PACTyT IPH
temmneparype 35-37 °C, pH cpenst 7,4-7,8. OHu He pa3MHOKAIOTCS Ha OOBIYHBIX TUTATEITBHBIX
cpenax. KynbTUBHPYIOT HX Ha cpefax, COAEpKallinX KPOBb MM CHIBOPOTKY. B HacTosiee Bpemst
OCHOBHBIMHU CpeJIaMU JJIsl BhIpalBaHus SBISIFOTCS cpena Kiaybepra, XuHO301bHas cpeaa
byuuna, cpena Tuncnans u np. Ha ocHoBaHMM KyJIbTypalIbHbIX U ()€PMEHTATHBHBIX CBONCTB
KopuHeOakTepuu nudTepun OeiaT Ha TpU OMoBapa; rpaBuc (gravis), MUTHC (mitis), HHTEPMEINYC
(intermedins), buoBap rpasuc o6s14HO HaxoauTcs B R-popme. Ha cpene Knay6epra Oakrepun
3TOro OMOBapa pacTyT B BUJIE KPYIHBIX KOJIOHUHN 2-3 MM, CEpOBAaTO-4EPHOTO IIBETa (TaK Kak
BOCCTaHABIIMBAIOT TEJUTYPUT B TEJLTYp), IMEIOT U3PE3aHHBIE Kpasi, YTO MPUAAET UM BU PO3ETKH.
[Ipu npuKOCHOBEHMHU K KOJIOHMH TIETNIeH OHa Kak Obl pacchinaeTcs. Ha OynboHe OakTepHu 3TOro
O6uroBapa 00pa3yroT Kpollanlyocs MICHKY U 3epHUCTBIN 0CaJI0K.

Kopunebakrepun 6noBapa mutHc (mitis) Ha cpeae Knaybepra pactyT B Bue HeOOIBIIHX,
IIIaJIKUX KoJoHUH (S-¢popma) yepHoro 1Beta, Ha OyiaboHe OHM JalOT paBHOMEPHOE TIOMYTHEHHUE.
Kopunebakrepun 6uoBapa uutepmenunyc (intermedius) sBistoTcs mpoMexxyTounbiMu. Ha cpene
Kiay6epra 6akrepuu 3Toro OnoBapa yaie pacTyT B BUJI€ OJIECTSIINX, MEJIKUX, YePHBIX KOJTOHUI
(3TOT OMOBap BCTPEYACTCS PENIKO).

depmeHTaTHBHBIE cBoiicTBA. Bee Tpu OnoBapa nudtepuitHbIX 6akTepuii 0071a1a0T pepMeHTOM
[UCTUHA30H, PaCHICTIJISIOMINM [IMCTUH ¢ 00pa30BaHUEM CEPOBOJOPOA. ITH CBOHCTBA
WCTIONB3YIOTCA T tuddepeHmanum Bo3oyauTenei nudrepun oT HemaTOreHHbIX
IIPECTaBUTENEH 3TOTO poJa.

Bo30ynuTenu Bcex Tpex OMOBApOB PACHISTIISAIOT IITFOKO3Y U MaJIbTO3y J0 00pa30BaHMUs KHCIIOTHI,
C.gravis pacuIemIsoT Kpaxmai. DTO CBOMCTBO OTJIMYAET €ro OT ABYX APYTUX OHOBApOB.
Kopunebakrepnn audrepun BOCCTaHABIUBAIOT HUTPATHI B HUTPHUTHI, HE 00pa3yroT WHIOJ, HE
pasiaraioT MOYEBHHY,

Kopunebakrepun nudrepun 06pazyroT HelipaMuHuAa3y, THATYPOHUAA3y U ApyrUue PepMEHTHI
MaTOr€HHOCTH.
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Toxcunoob6pa3zoBanue. BupysieHTHbIE ITaMMBI BO30OyauTeNIel TudTeprun mpoayupyoT
9K30TOKCHH.

YceroiiunBocTh K (pakTOpaM OKpY:Kamomei cpeabl. Bo3oyautenu qudtepunn cpaBHUTEIBHO
ycroiuuBbl. Temneparypa 60 °C yousaet ux yepe3 10-15 mun, 100°C - uepe3 munyty. B mienke
OHU BblIEpkUBatOT Harpeanue A0 90 °C. Ha neTckux urpyuikax - HECKOJIbKO cyTok. Huzkue
TEMIIEPaTypbl KOPUHEOAKTEPUH TIEpeHOCST Xopoiio. K BeICYyITUBaHUIO BO30OYIUTENN AUPTEPUN
JIOBOJIBHO yCTONYMBBL. Je3nHpUIMpYOIIKe BeulecTBa YOUBAIOT 3TH OaKTEPUH B TECUCHHE
HECKOJIbKMX MUHYT.

Hcrounnku 3a60eBanus. boibHble T1011 1 6aKTEPHUOHOCUTEIH.

Iy nepegaum. Bo3ayniHo-kanenbHbIi MyTh, KOHTAKTHO-OBITOBOH (Yepe3 MOCyy, UTPYIIKH,
KHWTH, IOJOTEHIA U T, [I.).

3a0oseBanue y uejioBeka: 1) nudrepus 3eBa; 2) nudrepus Hoca.

Pexe Bo3HuKaeT nudrepus rpaxen, OpOHXOB, I1a3, yXa, Biaraiuiia 1 Audrepus moBpekIeHHOM
KOXHU.

IlaTorenes. BXxoHbIMU BOPOTaMHU SBJISIOTCS CIIM3UCThIE 000JIOUKY JbIXaTENbHbBIX IIyTEeH U
MOBpeXKIeHHAs Koka. [lomaB Ha cIM3UCTYIO 000JI0YKY, BO3OYAUTEH TU(GTEPUHA PAa3MHOKAOTCS B
MeCTe BHEJIPEHHS U BBI3BIBAIOT HEKPO3 TKaHU. OOpa3yeTcs MiieHKa, TECHO CBA3aHHAS C
MOJIeKAUMHU TKaHsAMHU. Ha mMOBEpXHOCTH CIIM3UCTON MOSBIISIFOTCS TPSA3HO-CEPhIC HIIH
KEJITOBAThIC HAJIEThI, COCTOSIINE U3 pa3pyLIEHHOro dnuTeNus, GuOpuHa, TCHKOIIUTOB U
KopuHeOakTepuil qudrepun. [lpu CHITUM JIEHKW BATHBIM TAMIIOHOM WJIH IIITTATENIEM
MMOBEPXHOCTb CIU3UCTON MOXKET KPOBOTOUHTb.

B nporiecce pasMHOXEHUS KOpUHEOAKTEpU AUPTEPUU B HCKPOTUICCKUX YIACTKAX
HAKaIJIUBACTCs 9K30TOKCUH, KOTOPBIA MOKET IPUBECTH K OTEKY CIH3UCTON 000JI0OUKHU U
kjeT4atk. Co CIU3UCTON 000JI0UKH OTEK MOYKET pacIPOCTPAHATHCA HA TOPTaHb, OPOHXHU U
BBI3BATh sIBJIEHUS acPuKcuU, TOKCHH, IUPKYIUPYIOMINIA B KPOBHU, M30UPATEILHO MTOpaXkaeT
CEPJICUYHYIO MBIIIILY, HAJMOUYCYHUKH U KJIETKH HEPBHOM TKaHHU.

JudTtepus - 370 TOkcukouHpekius. TsxKecTh nmpoiiecca 3aBUCUT OT CTEIIEHH TOKCUTEHHOCTH
ITaMMa ¥ OT 3aIIUTHBIX CHJI OpraHu3Ma.

Nmmynurter. HeBoCIpUUMYHUBOCTH O0YCIOBINBAETCS AaHTUTOKCHUECKUM U aHTHOAKTepUATbHBIM
WMMYHUTETOM. ['pyIHbIE 1eTH HE OO0JICIOT, TaK KaK Y HUX UMEETCSl TACCUBHBIA UMMYHUTET,
NepeAaHHbld OT MaTEPH.

Ipodpunakruka. Panusas quarnocruxa. M3onsuus. Jlesundexuus. BreisiBnenne Hocurenei
TOKCUTeHHOU audrepuitHon nanoyku. Cnernududeckast npouiIakTUKa OCYIIECTBISIETCS BBEICHHU -
M aHaTOKCHHA.

Crnenunduueckoe jgeyenue. [[puMeHstoT mpoTuBOAU(PTEPUITHYIO aHTUTOKCHUECKYIO CBIBOPOTKY.
J103a 1 KpaTHOCTH OTPECINISICTCS JISYAIM BpauoM, BBOJISIT TAK)KE€ aHTUMHUKPOOHBIE TIperapaThl.
MarepuaJn 11 HCCJIeI0BAHNS

1.0TaensieMoe CIIM3UCTON 000I04YKHM 3€Ba, HOCAa, rias3a.

2.I'Hoii U3 yxa.

3.01aensseMoe CIN3UCTON 000JIOUKY BiIarainiia.

4.01aensemMoe paHsbl.

OcHoBHbIE MeTO/IbI HCCJIEJOBAHUS

Muxkpobuosiornueckuii, 0aKTeprOCKOMUYECKUH, OMOTOTMUECKH.

Muko0akTepun

Muko6aKkTepuu - KUCIOTOYCTONYMBBIE HETIOBUKHBIE TPaMM (+) MATOYKOBUIHbIE (TIPSMBbIE WIH
W30THYThIE) OaKTepuu, cliocoOHble 00pa30BbIBATh HUTEBUIHBIE U MULEIUATIbHBIE CTPYKTYpPHL. Jliist
HUX XapaKTEPHO BBICOKOE COACPKaHUE JTUMTUI0B U BOCKOB B KJIIETOUHBIX CTEHKAX, YTO
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o0ecreunBaeT yCTOMYMBOCTh K CIIUPTaM, KUCIOTaM, LIeI04YaMm, Je3uH(OULIHUPYIOLIUM CPEICTBaM,
BBICYIIIMBAHUIO U JIEHCTBUIO COJTHEUYHBIX JIYUEH, MIIOXYI0 OKPAIIMBAEMOCTb KPACUTEIISIMH,
BBICOKYIO [TATOI€HHOCTb.

Hapsiny ¢ KUCIIOTOYCTORYMBOCTHIO, BAYKHOW XapaKTEPUCTHUKON MUKOOAKTEPHIA SBIISIETCS
MEJIEHHBIM POCT HAa MUTATENbHBIX CPelax, 0COOEHHO MUKOOAKTepuil TyOepKye3a.
Muko6akTepur MIMPOKO PACTIPOCTPAHEHBI B TIOYBE U BOJIC, MX BBISBIISIOT Y IIMPOKOTO KPyTa
TEIUIO- U XOJIOAHOKPOBHBIX )KMBOTHBIX.

Cpeau naToreHHbIX MHKOOAKTEp i HanOOoJIbIIee 3HAYCHIUE UMEIOT OCHOBHOM BO30YIUTEIb
Tybepkynesa yemoseka - M.tuberculosis, M.bovis - Bo36yauTens TyOepKysie3a KpyImHOro poraroro
ckoTa u M.leprae - Bo30ynuTenb Mpoka3bl (Jemnpsl). 3a00JeBaHus y JTIOACH MOTYT BBI3BIBATH
Take M.avium - Bo30yauTeNnb TyOepKyJie3a MTHIl.

Mycobacterium tuberculosis

Mopdoaoruyeckue cBoicTBa TUITUYHBI 17151 MuKoOakTepuii. [1o Lunto-Hunsceny onu
OKpPAIIMBAIOTCS B SIPKO-KPACHBIN 1IBET.

KyabTypanbHbie cBoiicTBa. PacTyT B a3p0oOHBIX U (haKyIbTaTUBHO-aHAIPOOHBIX YCIOBHSIX.
PactyT oueHb MeIIJIEHHO - B TEUEHUU HECKOJIbKUX Heelb. MUKOOAKTEpUH HYKIAIOTCS B O€IKe U
rivuepune, pakropax pocta. Haubosee yacTo HCHONB3YIOT IUIOTHBIC SIMYHBIE CPEbI
HGBGHMTaﬁHa-ﬁCHCGHa, ®unHa I, cMHTeTHYECKHUE Y MOJYCUHTETUUCCKUE KUIKUE CPEIbI.

Ha nnotnsix cpenax poct ormeuaercs Ha 15-40 cyTku B BUe CyXOro MOPIIMHUCTOIO HajeTa
KpemoBoro 1eera (R-popMbr), KOJIOHUH 11O By HAIIOMUHAIOT [[BETHYIO KanmycTy. Ha sxunkux
cpellax OTMEYaeTcs pocT B BUJE NOBEPXHOCTHOM IJIEHKH.

DaxkTOpPbI NATOT€HHOCTH

I'maBHBII QakTOp - TOKCHYHBIN TTUKOIUIUA — «KopA-hakTopy. OH obecnieunBaeT cOIMKEHHOE
pacnosoxxeHue MUKoOaKTepHil B BUJIE KOC, )KryTa, kopaa. Kopa-(axkTop oka3bsiBaeT TokCHUECKOe
JIeicTBHE HA TKaHU, a TaK)Ke 3allUIIaeT OT (arouuTosa.

HesapepmieHnsli (harornTos ¥ COCOOHOCTH BBI3BIBAThH BhIpakeHHYI0 peakmuio ['3T.
dnuaemMuo0rusd. OCHOBHBIMU MYTSMHU 3apAKCHUS SIBJISIOTCS BO3AYLIHO-KaNEIbHbINA 1
BO3IYIIHO-TIbUICBOM. OCHOBHBIM UCTOYHUKOM 3apakKeHUS SIBIIsIETCA OOJILHON TYOEepKYIe30M
genoBeK. Oco0yro polib UMEeT CKy4Ye€HHOCTh MPOXUBaHUs, B Poccun HanOoNbITyt0 3HAUMMOCTh
HUMEIOT MEeCTa 3aKIIUYEeHHUs], Jarepst OexeHIIeB, Juia 0e3 ONpeeIEeHHOTO MecTa KUTEIbCTBa. B
OTHOCHUTENILHO HEOOBIIIOM MIPOIEHTE cyyaeB TyOepKyse3 o0yCIOBIEH 3apaKeHUEM OT
JKUBOTHBIX (Jarle - uepe3 MoJioko) M.bovis.

IlaTorenernyeckue 0co0eHHOCTH

B Teuenue ®u3HHM Y€TOBEK HEOAHOKPATHO KOHTAKTUPYET C MUKOOAKTEpUsIMH TyOepKyJie3a,
OJTHAKO TYOepKYJIEe3HBII MaTOJOTUYECKUI MPOIIecC Pa3BUBAETCS IaJIEKO HE Y BCeX
MH(QUIMPOBAHHHBIX. JTO 3aBUCUT OT MHOTHX ()aKTOPOB U MPEXKJIE BCETO - PE3UCTEHTHOCTH
opraHusma.

Haubonee yacTto 3apaxkxeHne MpOUCXOJUT Yepe3 JbIXaTeNbHble MyTH. [lonaBiine B Opranuszm
MUKOOAKTEPHUU 3aXBaTHIBAIOTCS alTbBEOJIIPHBIMU U JIESTOYHBIMU Makpodaramu. B mecte
MoTMa/laHusl MOKET pa3BUThCs MepBUYHBIN addekT (OpoHXomHEeBMOHUYEeCKUH dokyc). [anee
BO30YIUTENb TPAHCIIOPTUPYETCS B PETHOHAPHBIC TUMQOY3IIbI, BBI3BIBAsI BOCMIATHTEIHHYIO
peakuuto - tuMpanrout u nuMpaneHut. [lepsuunsrii apdext, numdanrout u TuMdageHUT -
MIePBUYHBIN KOMITIEKC (IEPBUYHBIN ouar TyOepKyIiesa), XapakTepu3yluics 00pa3oBaHUEM 10
X0y TUMQpaTHIECKUX TyTeH U y3JI0B TpaHyJieM B Buje OyropkoB (Oyropuatka win TyOepKyIes).
Hcxonapl mepBUYHOrO ovara:

- [IPU TIOCTAaTOYHOM PE3UCTEHTHOCTH OpraHM3Ma pa3MHOKEHHE BO30YIUTEINS B IpaHylIeMax
MIPEKPAIAeTCsl, O4ar OKPY>KaeTCsl COSTUHUTEILHOTKAHHOW Karcyloi 1 00e3U3BEeCTBISETCS
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(OTKIIaABIBAIOTCA COMIU KaJIbIHs). DTOT Mpoliecc onpezaensercs GopMUPOBaAHUEM HECTEPUILHOTO

MH(EKIHOHHOTO UMMYHHUTETA K BO3OYIAUTEIIIO TyOepKyIie3a.

- IPY HEIOCTATOYHOMN PE3UCTEHTHOCTHU - YCUJICHHBIN Ka3€03HbIM pacmajl oyara, Ka3eo3Hast

IMTHEBMOHHS, TSKesas epBUYHAS JICTOYHAs YaX0TKa U T€HEPAITM30BaHHbBIN TyOEepKyIIes.

Bropuunslii TyOepKyie3HbIH Mpoliece - peaKTUBAIHs BO30YyAUTENS B pe3yibTaTe OcaadieHus

PE3UCTEHTHOCTH - HAOMIOIAeTCS IPU CTPECCAX, HAPYILICHHUSIX TUTAHUS U Y JIUII TOYKUIIOTO

BO3pacTa. Bo3HUKaIOT o4aru Ka3eo3HOro pacraja B JIETKUX ¢ 00pa3oBaHHEM I0JIOCTEH,

nopakeHue OPOHXOB, MEJIKMX KPOBEHOCHBIX COCY/IOB.

HNmmynutet. B ocHOBe HecTepiiIbHOrO MHGEKIMOHHOTO U BaKIIMHAIBHOIO UMMYHUTETA TIpU

Ty6epKyne3e - KJICTOYHBIN HUMMYHHUTET B BUJIC THIICPUYYBCTBUTCIbHOCTHU 3aMCAJICHHOI'O TUIIA

(I'3T). Anneprudeckas nepectpoiika (I'3T) k TyOepKye3HO# NaI0YKe CBUICTEILCTBYET O

(hopMHUPOBAHMH PUOOPETCHHOI0 KIMMYHHUTETA U MOXKET ObITh BBISBJICHA C TIOMOIIIBIO

TyOepKyJINHOBOM MpoOkl. DTa mpobda sBIgeTcs A0cTaTOuHO crierupuyHon. Ctapblil TyOepKyIUH

Koxa npeaCTaBIACT KOHHCHTpI/IpOBaHHI)If/i q)I/IJ'II)TpaT CTCPUIN30BAHHBIX KOMIIOHCHTOB

MukobOakTepuii. Ounmennsiit mpenapat PPD (noBsiii TyOepkynun Koxa, conepsxaniuii

TYOepKYJIOMPOTEHUHBI) HCHOJIB3YIOT MPEUMYIIECTBEHHO JJI MOCTAHOBKH BHYTPUKOXKHOM MIPOOBI

ManTty. C moMouibio 3Toi MpoObl IPOBOAAT OTOOP JIMII, TIOISKAIINX PEBAKI[UHAIIIH.

[TonoxurenpHbIN pe3yabTaT TPoObl MaHTy HENb3s pacCMaTpPUBATh Kak 00s13aTeIbHbIN MPU3HAK

aKTUBHOTO TpoI1iecca (3To Ha caMoM aene nokazatens [3T), a oTpuiarenbHbli - HE Bceraa

CBU/JICTEILCTBYET 00 €ro OTCYTCTBHH (aHEPIHsl, UMMYHOIC(HHUIIUTHI).

HNmmyHonpoguiIakTHKa BKIIOYAeT BHYTPUKOKHOE BBEJICHUE aTTEHYUPOBAHHOTO HITAMMA

B.bovis, nzBectHoro kak oaiumia Kanemerra-XKepena (BIDK).

JlabopaTopHasi iMarHocTuka. [IpuMeHsIoT MUKPOCKOITMYECKHEe, OaKTepHUOJIOTUYECKHE,

OMOJIOTHYECKHE, AJUIEPTOJIOTHUECKUE METOIBI.

4. UnaocTpaTUBHBIA MaTepuaJ: MIAKaThl, TPE3CHTALINS, CXEMbI

5. Jluteparypa:

OcHoBHasi JiuTEepaTypa:

5. AmumkanoBa F.T. Xeke Mukpobuonorus. 2 0eniM. MenuuuHaibIK IPOTO300J10THS,
MHKOJIOTHUS JK9HE BUPYCOJIOTHs. — Anmatsl: DBepo, 2016. — 272 6.

6. ApsikmaeBa Y.T. MenunuHamsik Mukpoouomnorus. T.2. — Kaparauasr: Akayp, 2019. — 442 6.

7. MeauuuHaIbIK MUKPOOHOJIOTHSI, BUPYCOJIOTHS )KoHE UMMYHoIorus. 2-toMm / pea. B.B. 3Bepes.
— M.: I'D0TAP-Menua, 2016. — 480 0.

8. Levinson W. Review of Medical Microbiology and Immunology. — McGraw-Hill, 2014.

JonoiHUTeILHAS JIUTEpaTypa:

5. Ceiitxanosa Bb.T. xone 1.6. Microbiology and Immunology lecture complex. — Almaty: DCIIH,
2024.

6. Usmle Step 1. Immunology and Microbiology. Kaplan Medical, 2019. — 511 p.

7. Gladwin M.T., Trattler W., Mahan S.C. Clinical Microbiology Made Ridiculously Simple. —
Miami: MedMaster, 2016. — 413 p.

8. Hentges D.J. Microbiology & Immunology: An lllustrated Review. — Boston: Little, Brown and
Co., 1995. — 288 p.

DJIEKTPOHHBIE pecypchl:

5. Seytkhanova B.T. Lecture complex on the subject microbiology and immunology. General and
private microbiology. VVol.1-2. — Almaty: 9CIIH, 2024.
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-
2022.pdf
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http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-
2022.pdf
6. baxutoBa P.A. MukpoOHoJIOTHS, BUPYCOJIOTHS ITOHIHEH IOPICTEP )KUHAFBI. — AJIMaThl: DBEPO,
2020. — 156 6. https://www.elib.kz/ru/search/read_book/87/
Dnekrponnas 6ubmuoreka FOKMA — https://e-lib.skma.edu.kz/genres
Scopus — https://www.scopus.com/
. KOoHTpoJsibHbIE BOTIPOCHI:
HazoBuTe BXOHBIC BOPOTA U MYTH TIepeavn KOKIIoMIa, Tu(Tepun, TyOepKye3a.
[lepeuncnure maTepuan s UCCIEAOBAHUS JAaHHBIX HH(EKIIHIA.
3. OObsacHUTE LeNb TOCTAaHOBKU MPOObI MaHTy.
4. HazoBute Mepbl cnieruduaeckoil mpopUIaKTUKH TaHHBIX 3a00JICBaHH.
7. KoHTpoJIb (BONIPOCHI, TECTHI, 32IaHUS U T.]1.)
IManueHT: neBouka, 4 rona
7Kayio0b1: B TeueHNE HEAETN HAOIIOJAI0TCS 3aTPYAHEHHOE BIXaHUEe, CYX0i MPUCTY000pa3HBII
JAOIMI Kalllelb, TeMieparypa tena — ot 37,8 no 38,2 °C.
AHaMHe3:
B nagane 601e3Hu ObUTH HE3HAYUTENBbHBIC BBIACNICHUS U3 HOCA, 3aTEM Kalllellb YCUJINICS U
npuoOpén npuctynooOpasHeiii xapakrep. OCOOCHHO THKENBIE TPUCTYIIBI — HOYBIO: JIMIIO
pebEHKa KpacHeeT, MHOT1a TosiBiigeTcs uaHo3. [locne kauuis pe6EHOK JenaeT 3aTpyAHEHHBII
BJIOX CO CBUCTOM.
Knnanyeckuii 1maruos:
[Tenuatp 3amomo3puii Kokitonl. PeOEHOK moceniaeT 1eTCKUi ca, 3a MOCISAHUE THU MTOX0KUE
CUMIITOMBI MOSIBUITUCH €I Y ABYX JETEH.
3aganus:
1. VkaxwuTte npeamnoiaraeMoro Bo30yauTens JaHHOW WHEKIINH.
2. Ommmute MOPQOTIOTHIECKUE U KYJIbTYPHBIE CBOMCTBA BO30OYINUTEIIS.
3. Kakoiif matepran He0OXOAMMO B3SITh JIJIs TabopaTopHoi AuarHocTuku? Kakne MeToms
MIPUMEHSIIOTCS?
4. KpaTko oxapakTepusyiiTe nmaroreHes 3a00JieBaHus, BEI3BIBAEMOTO THM BO30YIUTEIEM.
HazoBure cnenuduueckre Mepsl IpopUIaKTHKH.
6. CpaBuute manHoro Bo3oyautens ¢ Corynebacterium diphtheriae u Mycobacterium
tuberculosis mo cnexyromuM KpUTEPUSIM B TaOIHIIE:
o Mopdonorus
o Oxkpacka
o OO6pa3oBaHuEe TOKCUHOB
o YCTOWYMBOCTH BO BHEIIHEHN Cpese

N Pey 0N

o

Jlexnus Ne 8
1. Tema: IlarorenHsie rpulsbl, IpoCTEHIINE.
2. Hean: O3HaKOMHUTH CTYACHTOB ¢ MOpdosornei u OMOJOTHYECKUMH OCOOCHHOCTSAMH TPUOOB 1
IIPOCTENIINX U UX POJIb B NTATOJIOTUN YETIOBEKA
3. Te3ucsl JeKIHUH.

Hewmeukwuii naronor P.BupxoB Buepssie B 1854 r. Ha3Ban rpuOKoBbie 3a00€BaHMs JIIOIEH U
KUBOTHBIX MHUKO3aMHU. OJHHMM U3 OCHOBOIOJOKHHUKOB MEAMIMHCKOW MHKOJIOTUU SIBIISIETCS
¢bpaniy3kuit yuensiid P. Cabypo, kotopsiit B 1910 r. omy6nukoBan MoHorpadus o Tpuxopurtuy,
MUKpOCTIOpHH U (aByce.


http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
https://www.elib.kz/ru/search/read_book/87/
https://e-lib.skma.edu.kz/genres
https://www.scopus.com/
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['prOBI — 3yKapuOTHI, UMEIOIINE YETKO OIPAaHUUYCHHOE ]P0, OTAEIEHHOE OT LUTOIUIA3MBI
AIepHOI MEMOpaHOii.

K rpubam oTHOCHTCs GObIIas TPyIIa OAHO- UM MHOTOKJIETOUHBIXOPTaHU3MOB, KOTOPBIM
MPUCYIIM KaK MPU3HAKK PACTEHUM (HENOJBMYKHOCTb, HEOTPAHWYEHHBIM BEPXYILIECUYHBIA POCT,
CIOCOOHOCTh K CUHTE3Y BUTAMUHOB, HAJIMYHME KJIETOUHBIX CTEHOK), TaK U )KUBOTHBIX (TUI MUTAHUS,
HAJIMYMS XUTHHA B KJICTOYHBIX CTEHKAaX, 3allaCHBIX YIJIEBOJOB B (popMe IIIMKOTeHa, 0Opa3oBaHue
MOYEBHHBI, CTPYKTYpa IUTOXPOMOB). PazinuuatoT rpuobl — napa3uTsl, IpUObI — caripo(uThl U rpUOBI
— cuMOMOHTHL. ['pulbI — mapa3uTsl MOPAXXKalOT JKUBBIE TKAHU PACTCHHI, KUBOTHBIX M YEJIOBEKA,
BbI3bIBAsl pa3jIMYHbIC 3a00JI€BaHUs, Ha3blBaeMble MUKO3aMH. ['puObl — campouThl MUTAOTCA
OpPraHUYECKUMH BEIIECTBAMH MEPTBBIX TKaHEH MIIM SKCKpEeMEeHTaMH. | puObl — CHMOMOHTHI MOTYT
BCTYIIaTh B CUMOMOTHYECKHE OTHOIIEHUS C KOPHSIMM BBICHIMX PACTE€HHUH, B 3Ty I'PYIMILYy BXOIAT
MHOTHE IUISAMOYHbIE TPUOBl (OM3HIMOMHUIETHI), B TOM 4YHCJIE€ W YHOTpeOJiieMble B NHILY, U
SIOBUTBIE.

['pubsl, mapazutupyromme B OpraHu3Me YEJIOBEKa, BBI3bIBAIOT MHUKO3bI, POTEKAIOIINE C
MIOPAXEHUSMU KOKH, €€ IPUAATKOB WX BHYTPEHHUX OPTraHOB.

KneTtky rpuboB MOKPHITHI IJIOTHOM KJIETOYHON 000JI0YKOM, COCTOSIIEN U3 IOJIUCaXapUI0B,
ONMU3KHUX K LENI0JI03€, M a30THCTBIX BEIIECTB, MOJOOHBIX XMTHUHY. Y OOJIbLICHCTBA TpHOOB
BEreTaTUBHOE TEJIO (MHIEIUN) COCTOMT U3 CHUCTEMbl TOHKHMX BETBSILMXCS HUTEH, Ha3bIBa€MBIX
rudpamu. Ilepemnnerasich, munenuii oOpasyer rpubnuily. ['mdsl cmocoOHBI pacTd B ATUHY H
pa3BHUBaTCs Ha MOBEPXHOCTH WJIM BHYTPHU MUTATEIIbHOrO cyocTpata. COOTBETCTBEHHO PA3IUYAIOT
MULlenuil cyOCTpaTHbIM (BereTaTWBHBIN), BpacTAlOUIMi B NMUTATENbHYIO CPedy, M BO3AYILHBIM.
KoH1uBI HUTEN MULIEINI MOTYT 3aKpYyY€EHBI B BUJIE CITUPAJIEH, 3aBUTKOB U T.]I.

['prOBI pa3MHOXKAIOTCS C TOMOIIBIO PA3IMYHBIX CTPYKTYP. IIpn 06pa3oBaHM OIOBBIX CIIOP
UMeeT MECTO ME03, a KOHUIUU SIBJISIOTCS HEIOJIOBBIMU PENPOLYKTUBHBIMU opraHaMu. [lonoBbie
CTaguH OOHApYKEHbI Y MHOTMX MAaTOr€HHBIX I'pHOOB, MpUHAUIekKAIUX K KilaccaM Ascomycetes U
Zygomycetes. Y Opyrux NaToreHHbIX rpuOoB, KOTOPhIE OTHOCATCS K AETEHpPOMMUIIETaM, MOJIOBbIE
(opMBbI pa3MHOXKEHHUS HE BBISBIEHBL. Y IpUOOB, UMEIOMIUX MEIUIIMHCKOE 3HaYeHUE, CYIIECTBYIOT
CJIeyIOIlKe Pa3HOBUIHOCTH IOJIOBBIX CIHOP:

1. 3urocnopsl — y HEKOTOPBIX 3UT'OMHIIETOB BEPXYIIKH PAaCIOJIOKEHBIX OJIU3KO APYr K
Opyry rud CciIuBalTCs, MPOUCXOAUT MeH03, U 00pa3yroTCsi KPYHHBIE 3UTOCHOPBI C TOJCTHIMHU
CTCHKaMH.

2. ACKOCHOPBI — B CIICIIUAILHBIX, HA3bIBAEMBIX aCKaMH (CyMKaMH), B KOTOPBIX TIPOHU30IMIET
Meilo3, obpasyercs 4-8, unorna 16 u Gonee crop, pasmepsl, opma U MOBEPXHOCTh KOTOPBIX MOTYT
OBITH BEChMa pa3HOOOPA3HBIMU y PA3HBIX BUOB TPHOOB.

3. basuanocnopsl — mocie Meifo3a Ha MOBEPXHOCTH OCOOOM KJIETKH, Ha3bIBAEMOM
0a3uAMYyMOM, Ha BEpIIMHE KaKJOM M3 YEThIpeX CTEPUTM pa3BUBAETCS IO OJHOW KPYIJIOW WM
cllerka y/AJeHEHHON 0a3uInocrope pa3IMuHbIX pa3MepoB.

Y OonbuieHcTBA TrpuOOB, HMEIOIIUX MEIUIIMHCKOE 3HAa4YeHHE, OOHapyKUBAOTCS
pa3HooOpa3Hble KOHUANH, SABISIOUINECs (opMaMy HETI0JIOBOTO pa3MHOKeHUs. Hanbonee yacteiMu
TUTIaMU KOHUJIUHN SIBJISIIOTCS CJIETYIOIIKE BUIBI CIIOP:

1. BriacTocnopsl — IPOCThIE CTYKTYPbI, KOTOPbIE 00pa3yloTcsl B pe3ybTaTe MOYKOBAHMUS, C
MOCJEAYIOIUM OT/AEJICHUEM MOYKH OT POAUTENbCKOM KIETKH, HAImpuUMep y APOXKIKEBBIX H
JPOKKENO0100HbBIX TPHOOB;

2. Xmamunocropbl — TH(haIbHBIE KIETKHA YBEIHMYUBAIOTCS, Y HHUX 00pa3zyercs ToJcTas
000J104YKa. TU CTPYKTYPhI BBICOKOYCTOMUUBEI K IEHCTBHIO HEOJArONPUSATHBIX (PaKTOPOB BHEILIHEH
Cpelbl ¥ TIPOPACTAIOT, KOT/1a YCIOBHS CTAHOBSTCS OoJiee OJIaronpusiTHBIMU;
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3. ApTpOCHOpBI- CTPYKTYPbI, KOTOpbIE 00pa3ytoTcsi B pe3ynbrare (pparmenranuu rud Ha
OTJICNbHBIE KIETKU. BeTpedaroTes y IpoxoKemog00HBIX TPUOOB, BO3OYAHMTENS KOKIIMIUOW03a,
TKaHEBBIX POpPM 1epMaTo(UTOB B BOJIOCE, KOKHBIX YCIIyIKaX U B HOT'TE;

4. KOoHUIMOCTIOPHI — 3peJible HAPYKHBIEC CIIOPHI — 00Pa3yIOTCS HA MHUIICITUU U HE SBISIOTCS
CJIEJICTBUEM MPEBPAIICHUIKAKUX -—IH00 IPYTUX KJIETOK IPUOHUIIBL.

[TouTn BCe MAaTOTEHHBIC TPHOBI- a3POOBI: MHPOKUN MPUTOK KHUCIOPOJA CIOCOOCTBYIOT
Pa3BUTUIO TPUOHMIIBI W HAKOIUJICHUIO MPOAYKTOB >XKHU3HeaeATenbHOCTH. s mutanus rpubOoB
HEOO0XOAUMBI a30TUCTHIE U YTIIEPOACOACPKAIINE BEIIECTBA (2 TaKKe MUHEpPAIbHbBIE COSAUHEHUS ),
MPUYEM 5TH BEIIECTBA MOTYT OBITH JIOBOJIbHO IMPOCTHIMH: aMHUHOKHUCIIOTBI, COJIM a30Ta, TU- U
MoOHoOcaxapa u T.1. [larorennsie rpubdbl crocoOHbl pa3MHoOkaThes B quamnazone pH ot 3,0 xo 10,0;
onTuMalibHOe 3HaueHue pH 6,0-6,5. OnTumanbHas TeMmmepaTypa i pa3BUTUS MUIEIUATbHBIX
dopm 25-33 C, miis ApOXIKEBBIX U Ipoxckenono0Hsix Gopm — 36- 37 C. Cropynsnuu rpudoB
CIOCOOCTBYET MOHMKEHUE BIAKHOCTH MUTATENBHOM Cpefibl U YMEHBIIEHHOE COJIEpP:KaHue B Cpeie
OCIIKOB U YIJICBOJIOB.

®epMeHTaTUBHAS aKTUBHOCTH TATOTCHHBIX TPHOOB OYE€Hb pa3HOOOpa3Ha, UHTEHCUBHOCTD €€
IIUPOKO BapBUPYET KaK y Pa3IMYHBIX IPHOOB, TAK U Y OJHOTO U TOTO JK€ TpHOa B Pa3HBIX YCIOBUIX
CYLIECTBOBaHMsI. Y OJHUX I'puOOB Oojee BbIpakeHa MPOTEONUTHYECKA aKTUBHOCTb, Y JIPYTHUX —
caxapoJUTHYECKasl, @ Y HEKOTOPbIX — JinnoyinTudeckas. OqHu rpuobl 00J1aJat0T OOIHUPHBIM PSIIOM
(GepMEHTOB U YCBaWBaIOT CaMble pPa3HOOOpA3HbIE YIIEBOJABI, JPYrUe HA0O0OPOT, CIOCOOHBI
MOTPEOJIATh JIMIIb OYEHb OTPAHWYCHHBIA DSl Aa30THCTBIX BENICCTB M YIJICBOIOB. Pa3nwuHa u
rI1yOUHa Pa3lioKeHUs MTUTATeNIbHBIX CYOCTpaTOB rpruOaMu: OJJHU U3 HUX pa3iiaratoT OCNKH JUIIb 10
aMUHOKHCIIOT, Ipyrue — 10 aMMHUaka 1 cepoBojiopoza. IlorpediaeHue yrieBo 0B 0JHUMU rprudaMun
COIIPOBOXKAAETCS TOJIBKO 00pa30BaHUEM OPraHUYECKUX KUCIIOT, TOTJa KaK IPYrue OKUCISIIOT UX JI0
BOJBI M YTJICKACIIOTHI.

ButaMuHbl, HEKOTOpbIE AMUHOKUCIOTHI M MHKPOAJIEMEHTHI ISl pPa3IUYHBIX TPHOOB
SIBJITFOTCSI BAKHBIME (DAKTOpaMu pocTa.

Ha >xuaxux muTaTenpHBIX Cpeax MHOTHE TPUOBI pacTyT B BUE BOIIOKOBHUIHOTO OCAIIKa,
BHaJaJie Ha JIHE, a 3aTeM B BHJIe IPUCTEHOYHOTO KOJIbIIA WIIH CIUIONTHOW TuieHKH. [1o xapakTtepy
pocTa Ha IUIOTHBIX MUTATENBHBIX Cpe/lax KOJOHUH IPUOOB MOAPA3IEISIOTCS Ha HECKOIBKO THUIIOB:

1. KoxkucTele, TIagKue, IMIIOTHOH KOHCHCTEHIIUH, C TPYIOM OTACISIEeMbIC OT MOBEPXHOCTH
Cpebl;

2. [lymucTele, peIXIIbIe, BATOOOPA3HOW KOHCHCTEHIINH, JIETKO MPUTHOAEMBIe K CyOCTpaTy
MIpU IPUKOCHOBEHUHU, C TPYJOM CHUMAIOTCS METIeH;

3. Bapxarucro- BOPCHCTBIE KOJIOHHH, IMOKPBITHIC OYCHH KOPOTKHUM TYCTBIM MUIICITHEM,
HAMOMHUHAIOIMNM Oapxar;

4. Xpynikue, TUIeHYaThle, 10 KOHCHUCTCHIIMH HATlIOMUHAIONIUE JIOMKHH KapTOH, C OYEHBb
KOPOTKHUM Ta30HOM BO3IYIITHOTO MULIEJHS, TYCTOMYYHHUCTHIE IPU CLIOPOOOPA30BAHNH,

5. 'MIICOBUHO- MYYHHCTBIC TTOBEPXHOCTHBIE KOJIOHWH MOPOIIKOBHIHOW KOHCHCTCHIIHH,
MYYHHUCTOCTh CILIONIb WU 3BE3YaTHIMH OYaraMu MOKPBHIBACT KOJIOHHUIO M JIETKO OTHENSETCS OT
MTOBEPXHOCTH KYJIBTYPHI;

6. Menko3epHUCThIC WM OyrpHUCTHIE, KOXXHUCTOM KOHCUCTEHIIMH, TECHO CBSI3aHHBIE CO
Cpenoi, HepeaIKo ¢ TITYOOKHMHU OTHPBICKAMH B CPEY;

7. KpynHoOyrpucThIe, CTPOYKOBUIHBIC, OY€Hb XPYIKONH KOHCUCTEHIINH, JIETKO OTAEISIEMbIE
OT cyOCTpara;

8. brnectsmue, canbHbIE WIM MaTOBbIE, CTUBKOOOPA3HON KOHCHCTEHIIUN, HHOT/IA CITU3UCTO
— TSTy4YHe, JTOBOJIBHO JIETKO SMYJIBIUPYIOTCS B (PU3HOIOTHYECKOM PacTBOPE.
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3a0oJieBaHus, BBI3bIBAEMbIE IMATOT€HHBIMU IpHOaMU, YCIOBHO MOXHO DPa3leNUTh Ha IBE
TPYIIIBL; CHCTEMHBIC, WM TTyOOKHEe, MUKO3bI U MOBEPXHOCTHBIE MUKO3bl. MUKO3BI, BHI3IBACMBIC
YCIIOBHO-TTATOT€HHBIMH IpU0aMu, MOTYT UMETh CMEIIaHHOE KJIMHHYECKOE TeUCHHE.

[TaTorennsie rpuObl 0OBIYHO HE MPOLYHUPYIOT SK30TOKCHHOB. B opranu3me xo3siMHa OHH,
KaK IPaBWIJIO, BBI3BIBAIOT PA3BUTHE TUIEPCEHCUOMIM3AIMKM K UX Pa3IUYHbIM aHTtureHam. [lpu
CUCTEMHBIX MMKO3aX TUIIMYHOW TKAHEBOU PEAKLUEH ABIISIETCS PA3BUTHE XPOHUYECKOU IpaHyI1eMbl
C pa3NMYHOM CTEMEeHbIO HEeKpo3a U obOpa3zoBaHueMm alciecca. Kpome Toro, cymiectByer rpymma
3a00JIeBaHN, Ha3bIBAEMBIX MUKOTOKCHKO3aMH, KOTOPbIE 00OYCIIOBIICHBI TIOMAaHUEM B OpPTraHU3M
MUKOTOKCHUHOB, O0pa3yloluxcsi B Ipolecce >KUZHEASATEIbHOCTH psila MHUKPOCKOMHYECKUX
IUIECHEBBIX  rpuboOB. BpigeneHo ©OGomee 300 BHAOB MHUKOTOKCHHOB, IPOAYLHPYEMBIX
npencraButessiMu 350 BUIOB rpuOOB, OJJHAKO MPAKTUYECKOE 3HAUCHUE KaK 3arpsiI3HUTEIIN MUIIEBBIX
MPOAYKTOB UMEIOT JTUIIb 0K0J10 20. Cpeau HuX HanboJiee pacpoCTpaHEeHbI ¥ OTTACHBI IS 30POBBS
yenoBeka aduatokcunsl Bl, B2, Gl, G2, M1 (nmpoayueHtsl — rpubbl poma Aspergillus),
TPUXOTELIEHOBbIE MUKOTOKCHHBI (B TOM YHCJIE JI€30KCUHUBAJICHOJ U 3€apajieHOH, MPOJYLIEHThl —
rpubsl poaa Fusarium), oXpaTOKCHHBI, IUTPUHUH, IUTPEOBUPUANH (TIPOIYLIEHTH — TPUOBI POIOB
Aspergillus u Penicillium), anxamounst ciopsias (Claviceps purpurea), B TOM YHCII€ TU3EpTUHOBAs
KHUCJIOTa U arpOKJIaBUH.

[Ipocreiiiiye, WM NPOTUCTHI, SBISAIOTCA HamOosee NPUMUTHUBHO OPraHM30BaHHBIMU,
COCTOSALLIMMU M3 E€IUHCTBEHHOW KIIETKM YUBOTHBIMHM, OTHOCALIMMHUCA K dykapuoram. OHH
JIOCTaTOYHO MOAPOOHO H3Yy4aloTCs B Kypce MEAMIIMHCKOW Ouojoruu. Ilpocreiiime uMeroT
MHUKPOCKOIIMYECKHE pa3Mepbl U MOTYT BBI3BIBATh DPA3IMuHbIC Mapa3uTapHble 3a00yieBaHUS Y
4eJIOBEKa, M03TOMY OHH SIBIIIOTCS MPEIMETOM H3Y4YEHMsI M MEAMLIMHCKOM MuKpoOuosnoruu. B
HACTOAIIEH TIaBeé OCHOBHOE BHUMAHHUE YJCJICHO OCOOCHHOCTSM MOP(HOIOrHu BO3OyAUTENS U
1a00paTOPHOI TMAarHOCTUKE POTO30MHBIX MH(EKIIHH.

[Tpocreiie mpencTaBisloT coOOM Kak TrerepoTpodHble, Tak U  ayTOTpo(dHBIE
OJIHOKJIETOYHBIE OPI'aHU3MbI, KOTOPbIE MOTYT ObITh OJJHOSIIEPHBIMU MJIM MHOTOSIZIEPHBIMU (MHOT 1A
TOJILKO Ha OMPEAETCHHbIX CTaUAX UX )KU3HEHHOIO IIUKJIA) U B psijie CllydyaeB 00pa3yloT KOJIOHHH.
B nacrosiee Bpemst u3BectHo okosio 30 000 BumoB npocreiiiux. OHU 00UTAIOT MTOBCIONTY, T/I€ €CTh
BiakHas cpena. Oxosno 3500 BUIOB MPOCTEWIIMX BEAYT MapasUTHUYECKUil 00pa3 KU3HU, O0UTas B
Pa3IMYHbIX TKaHIX U OpraHax 4elloBeKa, )KUBOTHBIX U PACTEHUM, U CIOCOOHBI BbI3bIBATh TSKEIIbIE
3a00JeBaHus.

[Ipocreiimine yCTpoeHbl B OCHOBHOM TakK K€, KaK M JIFOObIC YYKApHUOTUYECKHUE KIETKU. XOTsI
y HUX BCTPEYAIOTCS pa3IUyHble OTKJIOHEHUS B MOP(OJIOTHH KJIETOYHBIX OpraHesul, opMa 1 4uciio
X TaKue XK€ WM OJNM3KHEe K HaO/IoaeMblM B KJIETKAaX MHOIOKJIETOYHBIX. JIMIIb HEMHOTHE
CIHELMAIN3UPOBAHHBIE OpPraHeIbl MPOCTEHIINX HE BCTPEYaroTCs y Oojee BBICOKOPa3BUTHIX
OpPraHHU3MOB.

Kaxk u B mr000i#1 ’)KUBOTHOM KJIETKE, 00sA3aTCILHON U BaXKHEHIIICH COCTABHOM YaCThIO KICTKHU
npocTedmmx spigercs sapo. OHO criaraeTcss M3 TeX >K€ KOMIIOHEHTOB, YTO M Spa KIIETOK
MHOTOKJIETOYHBIX OPraHU3MOB, OKPY)KEHO THIIMYHON JBYCIOWHOW MeMOpaHOW, NMPOHU3AHHOMH
MHOTOYHCJICHHBIMU TOpamMHu. B 1uTomiazMe cocpeinoTouyeHbl BCE MKU3HEHHO HEOO0XOAUMBIE
opranesibl. OOBIYHO B LUTOIUIA3ME MPOCTEUIIMX 0OOCOOJISIOTCS JIBa CIIOS: TOHKUNA HapyX HBIN
CIION — 2KTOIIa3Ma, OoJjiee IMIOTHAsE U TOMOTeHHasi, 1 BHYTPEHHUH, WK SHAOIUIa3Ma, UMEroIas
Oosee KHUJIKYI0 KOHCUCTEHIIMIO. Hepeako caMblii MOBEPXHOCTHBIM CIION SKTOIIa3Mbl elie Oojiee
IUIOTHBIM U oOpa3yer nepudepuyecKyro IUICHKY, Wi neumkyiay. OHa mpeactaBisieT coOoit
MeMOpaHy, YTOJIIEHHYIO U YCIOXHEHHYIO TOTOJIHUTENBHBIMU CTPYKTYpPaMH, YTO NPHUAAET i
MEXaHUYECKYIO IPOYHOCTb, TO3BOJISAS BHIMOIHATH 3alUTHYIO () YHKIUIO U IIPHUIaBaTh KJIeTKe Oojiee



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeavumHa akagemMusicobl» AK AO «HOwHo-KasaxcTaHcKas MeaAMUMHCKas aKkaaeMuIs>
Kagenpa «MukpoOHOIOTyy, anaeproioruil i IMMYHOJIOTHID 50/11-
JIeKIIMOHHBII KOMIUIEKC 110 TIpeaAMeTy «MHUKpOOHOIOTHS N IMMYHOJIOTHST W3 54 cp. 46cTp

WIK MeHee IMOCTOsIHHYI0 (opMmy. Kpome TOoro, y HEKOTOpPBIX IPOCTEHIIMX HMMEIOTCS HapHbIe
(GuOPMILIBI 1 MUHEPAIBHBIN CKEJIET.

[lepenBuratorcst npocreiue U060 C MOMOUIbIO ICEBIONOANN — BPEMEHHBIX BBIPOCTOB
LUTOIUIA3MBI, INOO C TOMOIIBIO KI'YTUKOB UJIH peCHIUYEK. Pa3MHOXKAIOTCS TIOJIOBBIM MITH OECIIOIIBIM
IIyTeM: B OCHOBE TOT'O U APYIroOro JIEKUT JejieHue siipa. B ocHOBe 0ecrnonoro pa3MHOKEHUS JI€KUT
MHUTO3; [OJIOBOE Pa3MHOKEHHE CBOAUTCS K CIHMSHHUIO JABYX T'€HEPATUBHBIX SJIEp, MPOLICIIINX
PENYKIIMOHHOE JIEJICHNE U COJepKAIUX IalJOUAHbIM HAOOp XPOMOCOM.

[Tpy HEGIAarONPUATHBIX YCIOBUAX MPOCTEUIINE MEPECTAIOT MUTATHCS, TEPAIOT OpPTaHEIIb,
OKPYIJIAIOTCA M MOKPBIBAIOTCSA TOJICTOW 000JIOUKON, YTO COIIPOBOKAAETCS 3aTyXaHUEM JKU3HEHHBIX
nporeccoB: oOpasyercs nucta. IIpolecc HMHIUCTUPOBAHUS SIBISIETCS 3alIUTHOW peaKIMeH,
BO3HUKIIEH B XOJ€ 3BOMIOLMU. VIMEHHO LUCTHI UIparoT OOJIBLIYIO POJIb B PaCHpOCTPaHEHUU
MPOTO30MHBIX WHPEKITHH.

JIo HeJJaBHEro BPEMEHH IMPOCTEHIINe paccMaTpUBAINCH KaK OAMH U3 TUIIOB XXHBOTHOI'O
mupa. Celyac [apCcTBO JKUBOTHBIX TMOAPA3ICHSIOT Ha JBa TOANAPCTBA: OJHOKJICTOYHBIX U
MHOTOKJIETOUHbIX. B cBOIO ouepenb, OJHOKIETOYHBIX (IIPOCTEHUIIMX) MOAPA3AENAOT Ha 5
CaMOCTOSITENIbHBIX THIIOB, OTIMYAIONIMXCS MO BHYTPEHHEH OpraHU3alMH: CAPKOKTYTHKOHOCIIBI
(Sarcomastigophora), ciopoBuku (Sporozoa), kauaocnopuauu (Cnidosporidia), MEKpocOpuINH
(Microsporidia) u pecuutuateie, uwian uH(y30puu (Ciliophora). Tepmun Protozoa o3Hauaer
nojuapctBo. CienyeTr NoAYepKHYTh, UTO 3Ta KiIacCu(UKaLMs TaKkKe Jajleka OT COBEpPIISHCTBA, TaK
KaK HE yYUTHIBACT B ITOJIHOW MEpE, HAIPHUMEP, XapaKTep Pa3MHOKEHUS WIH OCOOCHHOCTH CTPOCHUS
OpraHeyll JBWKEHMs, YTO YYHMTHIBAJIOCH B IpPEabIIyLIeH KiIacCUpHUKALMM, MO KOTOPOH THII
MIPOCTEHIINX JIeTHIN Ha 4 Ki1acca (CIOPOBUKH, KTYTUKOBBIE, CAPKOJI0BbIE M MHPY30pHuH). Buaumo,
110 ME€pe HAKOIJICHHsI HOBBIX JJAHHBIX O MPOCTEHIINX UX Kiaccudukanus B OyaylieM 3HaUUTEIbHO
WU3MEHUTCH.

Tokcomnazmo3 — XpoHHUYECKas MPOTO30iHasE MHPEKIUS, POSBIISIOIIASACS TOPAXKECHUIMHU
HEPBHOM CHCTEMBI, TI€UCHH, CEJIC3EHKH, CKEJETHBIX MBI W MHOKapia. Bo3Oyautenp —
Toxoplasma gondii. Buepssie Bo36yautens Boiienannu L. Hukons u J1. Manc6 (1908) y rpei3yHoB
ryuan (Ctenodactylus gundi). T. gondii— BHYTpUKIIETOUHBIM Hapa3uT UIMHOH 4-7 MKM,
HAIllOMUHAIOIIMI JI0JIbKY aleIbCHHA WM BBITSIHYTYIO JIYKOBHILY [OT rpedy. toxon, Jyk, + plasma,
umetoii popmy|. ITo Pomanosckomy-I fiM3e nuromniasma TOKCOIUIa3M OKpallIuBaeTcs B roy0oit
LIBET, AP0 — B KPAacCHO-(HOJIETOBBIN. 3apakeHNUe YeI0BEeKa MPOUCXOIUT aTMMEHTapHBIM MyTEM
MIPHU MPOHUKHOBEHWH OOLMCT WJIM TKAHEBBIX IUCT (MPH YMOTPEOICHUU CBHIPBIX WM TOJTYCHIPBIX
MSCHBIX TIPOTYKTOB, HEMBITBIX OBOLIEH U PPYKTOB), pexke uepe3 Koy (MpH pas3jenke Ty, paboTax
¢ 7abopaTOpHBIM MaTe€puajoM) WIA TpaHCIUIAIEHTapHO. 3a0ojeBaHUE paclpoCTPaHEHO
MIOBCEMECTHO, MH(HUIIMPOBAHHOCTh HACEJIEHUS! pa3HbIX CTpaH cocTaiseT 4-68%. IlepBuunbie n
OCHOBHBIE X0351€Ba — JIOMAITHIE KOIIKH U TIPOYUE MPEICTABUTEIHN CEMENCTBA KOIAUbUX.

IIpomexyTouHbIEe X035€Ba — YEJIOBEK, MHOTHE JIUKNE U JOMAIIHNE )KUBOTHBIEC U MTHUIBL.

YKU3HEHHbIN 1TUKJI

JKu3HEHHBIM LUK COCTOUT U3 CTAIHUH MOJIOBOrO (TaMETOroOHMs) U OecIonoro (IIM30rOHUS,
5/IOIUOTEHUS, CIIOPO TEHH sI) Pa3MHOXKEHHUs. [10NOBBIM IyTéM TOKCOIUIa3Mbl Pa3MHOXKAIOTCS B
OpraHu3Me KOLIaubuX; OECIONIbIM MyTéM — KaK y OCHOBHBIX, TaK U MPOMEXYTOUHBIX X03s5€B. b
OpraHu3Me JIF00OT0 TEITIOKPOBHOTO KHBOTHOTO TOKCOTIA3MbI MOTYT JJOCTUTATh CTANH TKAHEBBIX
TMICEB/IOLMCT, B KOTOPBIX OECIONBIM MyTEM 00pa3yrOTCsl UCTO30UTHI (Mepo306u- Thl). [lepBuuHOe
3apakeHHe KOIIAYbMX MPOUCXOIUT TMPH IOENaHUM Msca MPOMEKYTOUHBIX X03seB. [lapa3uTel
MIPOHUKAIOT B KJIETKM KHUILIECUHUKA U MPEBpALAlOTCs B TPO(O30HUTHI, pa3MHOKAIOIIHECs OECIONbIM
nyTéM. B kieTkax CIM3ucTOi 000J0YKHM KHIIEYHUKA TaKKe MPOUCXOIUT ITOJIOBOE Pa3MHOKECHHUE
napaszurta. PasMHOXHUBIIMECS IIMCTO30UTHI PAa3pyLIAlOT SMUTEIHAIbHBIE KJIETKH M MPOHUKAIOT B
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MOJICKAIIUE CIION KHUILIEYHON CTEHKH, I/Ie U TpaHCPOPMUPYIOTCs B raMeToluThl. [locie cnusuus
Pa3HOIOJBIX TAMETOLHUTOB 00pa3yeTcs 3Ur0Ta-OOLKCTa — OKPYIJIoe o0pa3oBaHHE C IJIOTHOU
OeCIBETHOUN JBYXCIOWHOW 0000uKoi muaMerpoM 9-14 Mxm. M3 opraHu3mMa OCHOBHBIX XO35EB
OOLU- CThI BBIAENAIOTCS € HCHpakHEHUSAMHU. OHM XOpOIIO COXPAHSIOTCA B IIOYBE, NpPU HUX
3arjaTbIBAHUU IPOUCXOIUT 3aPAKEHUE TPOMEKYTOUHBIX X0351€B. V3 00IMCT BBIXOJIAT CIIOPO30UTHI,
aKTUBHO MOTJIONIaeMble Makpodaramu, HO ()arolruTo3 HOCUT HE3aBEPIIEHHBIN XapakTep, Oarogaps
4YeMy CHOpPO3OUTHI AMCCEMUHHUPYIOT Mo JuMdoToky. B nurormasme makpodaroB HauyuHaeTCs
nepBbIi 3Tan mm3oronnu. Ha Oornee mo3gHuMX sTamax MIM30TOHUU Makpodaru MmorudarwTt, U
BBICBOOOJIMBIIIMECS TIapa3uThl (TaxW30W- Thl) WMHBA3UPYIOT KJICTKM OpraHu3Ma (MHBa3uu
MIOJIBEPKEHBI JIFOOBIE SIIPOCOICPIKAIIUC KIICTKH).

B ocrtpoit craguu nHpekunu B MHOUIMPOBAHHBIX KJIETKaX 00pa3yloTcs MCEBIOLUCTH B
BUJIE CKOIUIEHUH TokcoIuiasM. [Ipu ux paspyuieHun napasutbl HHBa3UPYIOT COCEIHUE KIIETKH, U
MIPOUCXOIUT MOBTOpeHue nukia. [lapasutemust pa3BuBaeTcs TOIBKO B OCTPOM CTa/IUU.

[lpu xpoHMUEcCKMX Tpolueccax BO3OYIUTENh O00pa3yeT HCTUHHBIC MHCTHI C IIOTHOU
ob6onoukor (cpemuuii pazmep 100 mxm). Kaxknmas mucra coaepKuUT Oojiee COTHU Tapa3uTOB
(Opann30UThI), paCHOIOKEHHBIX TaK IJIOTHO, YTO Ha MpernapaTax BUAHBI OOHU fapa. B opranunsme
LUCTBI COXPAHSIOTCS TOJAMH M JECATUICTUAMU. JTa (Da3a KOHEeUHas IJid Mapa3uTa B OpraHU3Me
BCEX JKMBOTHBIX, UCKJIFOUAsi OKOHYATEJIbHOT'O X0341HA, B KOTOPOM 3aBEPIIACTCS HKU3HEHHBIA IUKIL.

JIEUEHUE U ITPOOUITAKTUKA

[TaneHTHI ¢ HOPMAJIBHBIM UMMYHHBIM CTaTyCOM U OTCYTCTBHEM KIMHHYECKUX MPOSBICHUN
HE HyXHawTcs B cneruduyeckom sedeHuu. IlanueHTsl . TOXENBIME (QopMamu, TIIa3HBIMU
MOpAXEHUSIMH  WJIM MMMYHOAe(pUIIMTAMH, a Takke OepeMEHHbIE S>KCHIIMHBI HYXIAIOTCS B
MpoBeIeHUU Kypca tTepanuu. llpemaparsr BbiOopa — cynbdaHUTIAMHUABI U MUPUMETAMHUIL,
OpUMEHSIEMbIE KOMOMHHPOBaHHO. Jlnst mpodmnakTuku Bcex (OPM  TOKCOIMIIa3M03a BaXHO
co0Jr01aTh MpaBUIIa TMYHOM THTHEHBI M IIPaBUIIa cojiep kaHus Komek. OcoOeHHO TIaTeIbHO MEphI
MIPEIOCTOPOKHOCTU CIIEAYeT COOM0JaTh OEpEeMEHHBIM >KEHIIMHAM, MAllMEHTaM C UMMYHHBIMU
paccTpoiicTBaMH M MEIUIMHCKOMY MEPCOHATy, KOHTAaKTUPYIOIIEMY C WH(PHIMPOBAHHBIM
MaTepUajIoM.

JIsmOn103 (CHH.: rMapino03) - MPOTO30iHas MH(EKIMOHHAs 00JIe3Hb, XapaKTepU3yIoLIascs
MOpaXEHUEM BEPXHETO OTJENIa TOHKON KUIIKHU (IYOJEHUT) U JKETYHOIO My3bIpsl (XONEeUUCTUT). Y
OONBIIMHCTBA JIIOJIeH  JMAMOJIMO3HBIX MHBa3Usl MMeeT OECCHMITOMHOE TEYeHHE WM
COTPOBOXKIACTCS UL TUCcYHKIMEH Kuieunrnka. Bo3oynurenem 3aboneBanus spisieTcs: Lamblia
intestinalis (Giardia intestinalis) u3 cemeiictBa Hexamitidae, kmacca Zoomastigophora.
HcrounnkoM 3apakeHus SBISIOTCS OOJbHBIE JIIOAM WJIM TMapa3uToHOcuTeneil. B opranusme
4eJoBeKa JSIMOIMM pa3sMHOXKAIOTCS B OTPOMHOM KOJIM4YecTBE. B TedeHHe CyTOK OIHMH YeloBEK
MO>KET BBIJICIUTD C UCTIPAXKHEHUSIMHU 10 18 Mipa ucT 3Toro Bo30yautesns. JIsM01103 BcTpeuaeTcst
noBceMecTHO. L. intestinalis oOHapyxkuBatoT y 10-12% B3pocneix noneir u y 50-80% nereit
JOLIKOJIBHOTO  BO3pacTa. MexaHu3M HHBa3HM-(DEeKaIbHO-OpaAJIbHBIN, (akTopaMu mepeaadu
ABJISIIOTCSL BOJA, €/1a, UIPYIIKH, NMpeIMeThl 00MX0/a, 3arps3HeHHble pyku. VIHBa3uBHBIE TOJIBKO
IUACTHI JIAMOJUN, KOTOPBIE IOCTAaTOYHO YCTOWYMBBI BO BHENTHEH cpene. Marepuamom st
IpOBECHUsT JTAaOOPAaTOPHOM OMArHOCTHKHU SBISIETCS CTYJl M JAYOJCHAIbHOE COAEPKUMOE,
MOJIYYEHHBIH MPU 30HINPOBAHUHU, KPOBb JUISl CEPOJIOTUYECKUX PEAKILIUH.

4. AnocTpaTHBHBIH MaTepHuaJi: MyJIbTUMEIUHHBINA MPOEKTOp (TIpe3eHTaLUs)

5. Jlureparypa:

OcHoBHas iMTEpaTypa:

1. Anumxkanosa F.T. Xeke mukpoOuosnorus. 2-6emiM. MeaunuHanbIK TpOTO300I0T 1S,
MHKOJIOTHUS JK9HE BUpYcoJorus. — Anmatel: DBepo, 2016. — 272 6.
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2. ApwiknaeBa Y.T. Menunmnansik mukpoonosorus. T.2. — Kaparaaael: AkHyp, 2019. — 442 6.
3. MenuuuHanibIK MUKPOOUOIOTHS, BUPYCOJIOTHS XKoHe UMMYHoJorHs. 2-ToM / pen. B.B. 3Bepes.
—M.: I'DOTAP-Menua, 2016. — 480 6.
4. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosby, 2015.
JonosHUTeILHAS JJUTEpPATYypa:
1. BaxutoBa P.A. MukpoOuoiorusi, BUpyCOJIOT s IOHIHEH JOpICTep )KUHAFbI. — AJIMaThl: DBepo,
2014.
2. Gladwin M.T., Trattler W., Mahan S.C. Clinical Microbiology Made Ridiculously Simple. —
Miami: MedMaster, 2016. — 413 p.
3. Usmle Step 1. Immunology and Microbiology. Kaplan Medical, 2019. — 511 p.
4. Levinson W. Review of Medical Microbiology and Immunology. — McGraw-Hill, 2014.
DJIEKTPOHHbIE pecypcehl:
1. HapeimberoBa ¥.M. MukpoOuosiorus 1moHi O0HbIHIIA 1a00paTOPUSIIBIK KYMBICTAP. — AJTMATHI:
Axnyp, 2016. https://www.aknurpress.kz/reader/web/1751
2. Seytkhanova B.T., Abdramanova A.N., Tolegen B.T. Lecture complex on microbiology and
immunology. — Almaty: DCIIH, 2024.
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-
2022.pdf
3. Duektponnast oubnmoreka FOKMA — https://e-lib.skma.edu.kz/genres
4. Scopus — https://www.scopus.com/
6. KoHTpOJIbHBIE BONIPOCHI:
OTnu4ne 3yKapuoTHYECKUX OPTaHU3MOB OT MPOKAPHOT.
buonorudeckne 0coOeHHOCTH TPUOOB.
buonornueckre 0cOOEHHOCTH MPOCTEUIINX
YTo OTHOCUTCS K IPOTO30MHOM HH(pEKIHY.
HazoBure )kM3HEHHBIN TUKII TOKCOTIa3MBbl.
Ha3zoBure uccnenyemslii MaTepuall Ipy TOKCOIIA3MO3e€.
[lepeuncnnTe cepoIOTHUECKUE PEAKIUH TSl BBISBICHHS TOKCOILIA3MO03a.
7. KoHTpOJIB.
1. 3aganue Ha 3an0/IHEeHHE MPONYCKOB
3anoyHUTe MPONYCKU MOAXOAAUIMMHU CIIOBaAMHU:
a) ['puosI poga Candida B oCHOBHOM MmOpakaroT u
o) Trichophyton u Microsporum — 310 Bo30yauTenu
0) 3aboneBanue, Be3biBaeMoe Entamoeba histolytica —
B) [TyTb 3apaxxenus Giardia lamblia —
r) [IpomexyTounslit xo3suH s Toxoplasma gondii —
2. YcTaHOBHTE COOTBETCTBHE
CooTHecHuTe 3JIeMEHTHI ABYX KOJIOHOK:
A — Bo36yaurenu B — 3aboneBanus / ocobeHHOCTH
1. Candida albicans A. BarmHanbHBINA KaHIUI03, CHCTEMHBIE MUKO3bI
2. Aspergillus fumigatus  B. JI€rounslii acnepruui€s, aluiepruueckue peakiuu
3. Entamoeba histolytica C. Bei3siBaeT kuiieuHbIii aMéOnas
4. Trichomonas vaginalis = D. [ToioBsIM myTéM MEepeIaroIniicss TPHXOMOHHA3
5. Toxoplasma gondii E. OnacHblii 11 moaa npu 6epeMeHHOCTH TOKCOILIa3MO3
3. Bonnpochbl ¢ KpATKUM 0TBETOM
a) KakoBbl Mopdonorudeckue ocobennoctu rpudos poga Candida?
o) Kakum metomom npoBoautcs nuarnoctuka Giardia lamblia?

No ok wh
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0) Kak pazBuBaercs acniepruiui€s U Kakue opraisl mopaxaer?
B) ['1e B opranmsme venoBeka pa3mHoskarotcesi Leishmania spp.?
4. 3ananne HA cOCTaBJIeHHE TA0JIHIBI
3amoaHuTe TaOIUIly, CPABHUBAS XaPAKTEPUCTUKH BO30OYTUTEIICH:
Bozoyaurens TakcoHoMuueckas Bun ITyTth Meton
rpynna 3a00JIeBaHUS nepeaauu JUATHOCTUKHU
Candida
albicans
Giardia lamblia
Trichophyton
spp.
Toxoplasma
gondii
5. KinnHu4eckasi CUTyalus
VY 25-neTHel )KeHIIMHBI OTMEYAIOTCsl BBIJICJICHNS U3 MOJIOBBIX IyTeH, 3y U xokeHue. [Ipu
UCCIIEIOBAaHUH OOHAPYKEH MOIBUXKHBIN, OJTHOKIETOUYHBIN Mapa3uT C )KT'yTUKAMH.
Bonpocsr:
KakoB npeanosiaraemplii 1uarios?
Kakum meTo0M OH OBLT yCTaHOBIIEH?
Onumunre MophosIoruio Bo30yauTes.
Kakue cymecTByrOT METOIbI JieueHus?

P onNeE

Jlekuusa Ne 9

1. Tema: Bo30yanTean peciupaTOpHbIX BUPYCHBIX HH(peKIM.

2. Heab: Paccmorpers MHUKpOOHOJOrHYEcKyIO auarHocTUKy OP3, BbI3BaHHBIX pa3iIMUHBIMH
BHUPYCaMHU.

3. Te3ucsl JeKUUH.

ITo cBoeit yacrore OP3 3aHMMaIOT MEepBOE MECTO cpenu Beex 3aboneBaHuid. Kaxablil yenosek B
TeueHue KU3HU HeoaHOKpaTHO Oosieer OP3. [IpuuuH 3TOMY HECKOJBKO: OOJIBIIOE KOJTHMYECTBO
BUpYycoB — Bo30yauteneit OP3 (6ozee 130); oTCyTCTBHE NEPEKPECTHOTO MMMYHHUTETA MEKIY HUMU;
OTCYTCTBHE MPOTUB MHOIMX M3 HHUX 3(P(PEKTUBHBIX BAaKLMH; HAUIIPOCTEHIINHA crIOCOO 3apaskeHHsI
(BO3IyIIIHO-KAIEIbHBIN), 00YCIaBIUBAIOIINKN OBICTPOE PACIPOCTPAHEHUE BO30YIUTENS, KOTOPOE
P OTCYTCTBUU MMMYHMTETA MOKET CTaTh IPUYMHON HE TONBKO JMUIAEMHI, HO M MaHIEMUH.
BozOynurenssmu OP3 gBnsitoTcs cienyroline BUPYChl: OPTOMUKCOBHPYCHI; MapaMUKCOBHPYCHI;
KOPOHABHUPYCHI; PEOBUPYCHI; MNKOPHOBUPYCHI; aICHOBUPYCHI.

['purm (grippus) — ocTpoe BUPYCHOE 3a00JI€BaHKE JIbIXATEIbHBIX IyTel C SIPKO BBIPAKCHHBIM
SMHUIEMUYECKUM XapaKTepoM pacmpocTpaHeHus. [loutn kaxxaas snujeMust TpuImma npuoopeTaer
XapaKTep HACTOSIIETr0 CTUXUIHOro OelCTBHS, HAHOCUT 3/I0POBBIO HACENICHHUs CEpPbEe3HBIN Bpes, a
XO3SICTBY CTpaHbl OOJIBILION SKOHOMHUYECKHH yiiep0d. MH}ekuronHas npupoia rpuina u3BecTHa
co BpeMmeH l'mnmokpara (412 r. go H.3.). Ha3Banue Gone3Hu «rpumm» ObUIO 1aHO B 18 Beke
¢bpaniy3ckum Bpauom . bpyce. B Utanuu 3ta Gone3np noiydnia HazBaHue «MHQI0OIHIA». B
KoHiie [lepBoii MUPOBOIT BOWHBI UEJIOBEYECTBO OBLIO OXBAYECHO MEYATHHO 3HAMEHUTOMN dUIEMUEH
TpUIIIA «WCMAaHKW». MecTo BOZHUKHOBEHUS «MCNaHKW» Hen3BecTHO. B Mcnanuu B ssHBape 1918
roja MOSIBIJIUCH TEpBbIe MeuyaTHble cooOmieHust o0 snuaemud. «lcmankay oboruia Bech MHP,
3apa3uB okoJio 1,5 mupx mroaen (Hacenenue 3emiau Ha 1918 1. — 0koJ10 2 MIIp/I. YETOBEK) U MUHOBAB
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JIMIIb HECKOJIBKO 3aTE€PSHHBIX B OK€aHE OCTPOBKOB, HanIpuMep ocTpoB Csaroi Enensl. OHa yHecna
20 MITH. YeIIOBeUECKUX KHU3Hel — Oombine, yeM [lepBas MupoBas BoiHa.

Ha mnacrosmee Bpems TIpynna TIpUIIIO3HBIX BUPYCOB MCUEPIBIBACTCS IIOKA TpEMs
ceposornyeckumu turiamu — A, B u C. B 1933 r. anrnuiickue uccienosarenu B. Cmut, K. Duuproc,
I1. Jleiuioy BBIAENWIM BUPYC I'pUINa OT OOJIBHOTO YEJIOBEKA, MOJ0KHUB HAyalo HOBOMY JTaIly
W3YUYEHHS STHOJOTMYECKON CTPYKTYPhI IPUITA — OJHOM M3 CaMBbIX MAaCCOBBIX MH(EKIHI Ha 3emiie.

B 1940 r. T. ®pencuc BbLACIWI BUPYC TPUIINA, 3HAYUTEIBHO OTJIMYAIOIIUKCS OT paHee
BBIICJICHHBIX ILITAMMOB. bBBIJIO TNpEe/UIOKEHO MepBble IITaMMBbI, BblAeJIeHHbIE B. CMuTOM,
K. Dugprocom wu Il Jleimioy, Ha3BaTh BUpPyCOM Trpumna Tuma A, a BUPYC, BblIAeideHHbIA T.
@®pencucom - tuna B. B 1947 r. P. Teisiop BbLAEnWI U omucail HOBBIM BapUaHT BUpYyca IPUIIIIA,
Ha3BaHHBIN BUpycom Turna C.

Bupyc tina A BbI3bIBAa€T IPUIII Y YEIOBEKA, MIIEKONIUTAIOIIMX U IITUI, & BUPYCHI TUIa B 1 THna
C — TonbKO y uenoBeka.

[lepBble MpencTaBUTENM CEMENUCTBA aJCHOBUPYCOB ObLIM BblAeeHBI B 1953 1. V. Poy c
COaBTOPAMU M3 MHUHJAIMH U aJCHOUAOB JI€TEH, B CBS3M C YEM M IOJIYYWJIM TaKOe Ha3BaHUE.
AZICHOBUpYCHI JIMINCHBI Cynepkarncuga. Bupron unmeer ¢opmy mKocadapa — KyOWYECKHAd THIT
CUMMeTpuH, ero nuametp 70-90 um.

Kopp — ocrtpoe BupycHoe 3aboieBaHME€ NPEUMYLIECTBEHHO JIE€TCKOTO — BO3pacTa,
XapakTepusymomeecs: 0011e HHTOKCUKALUEH, MOBBIILICHUEM TeMIIEPATyphl, KaTapaMH CIU3UCTBIX
000JI0YeK bIXaTEeIbHBIX MyTEH 1 MaKyJI0-TIAITYJIe3HOH ChINbI0. Bo30yanuTens Kopy ObLUT BBIIEIICH B
1954 r. JIxx. Dunepcom u T. [Tubencom. Bo3dyautens kopu MOpPOIOrHIecKr CXOACH C APYTUMU
rapaMUKCOBUpycaMu: nuaMeTp BupuoHa 150-250 HM, reHOM BUpYyca MpECTaBiIeH OJHOHUTEBOU
He(parmenTupoBaHHOM HeratuBHOW PHK.

Bupyc kpacHyxu siBIISIeTCS €IMHCTBEHHBIM IpecTaBuTeneM ponaa Rubivirus, otHocsmerocs k
ceMelcTBYy ToraBupycoB. KpacHyxa (kopeBast KpacHyxa) — OCTpoe MH(EKIIMOHHOE 3a00jeBaHue,
XapaKTepHu3yrolleecs MATHUCTHIMU BBICBIITAHUSAMHU Ha KOK€, KaTapajlbHbIM BOCIAJICHUEM BEPXHUX
JIBIXAaTENbHBIX MyTell U KOHbIOKTHUBBI, YBETMYCHUEM HIEWHBIX TUM(PATHUECKUX Y3]I0B M IPU3HAKaMHU
HE3HAYUTENIbHOM 00uIel nHTOKcuKauu. Bupron cdepudeckoir popmsel, nuamerp okoio 60 HM,
T€HOM IIpeJICTaBIIEH MO3UTHUBHON HepparMeHTUPOBaHHON oJTHOHUTEBOM Moekynoil PHK.

ONuaeMUYecKU MapoTUT — OCTpPOE€ BUPYCHOE 3a0oseBaHHE, [UIsi KOTOPOro XapaKTEepHO
MOpa)keHUe OJHON WK 00erX OKOJIOYIIHBIX CIIFOHHBIX )keje3. Bo30ynutens Obu1 BbaeeH B 1934
r. K. JIxxonconom u P. I'ynnacuypoM u3 citoHbl 00JIHOTO CBUHKOW MyTEM 3apa)K€HHsI 00€3bsiH B
MPOTOK  CIIFOHHOM ~ JKeJe3bl. BHpyc dNUMAEMHUYECKOTO MApOTHTAa CXOAEH C  JpPYyTUMHU
MapaMUKCOBHPYCAMHU, 00JIaaeT TeMarriOTUHUPYIOLEH, TeMOIUTUYECKOM, HelipaMUHUIa3HOU 1
cUMIIIacToOpa3yrouei akTHBHOCTBIO.

Bupyc BeTpsiHOM oCIbl OTHOCUTCA K TepliecBupycaM. BUPHOH BHpyca COCTOUT U3 HYKJIEOU/A,
pacrojararuerocs B HEHTPaIbHONW YacTH, KallCUAA, IOKPHIBAIOIIETO HYKJICOU U COCTOSILErO U3
KarcoMepoB 1 000JI0UKH, 3aKJII0YAIOLIEel 3TH CTPYKTYphI. [ €HOM BUpyca IpecTaBiIeH AByHUTEBOI
nmunerinoi JIHK. Ha moBepxHOCTH HapyX HOH 00O0JIOUKH, COCTOSILME W3 JIMIOMPOTEHIOB, YACTO
BUJIHBI IIWIIOBUAHBIE BBICTYIIBI, IPOUCXOIALINE U3 BHYTPEHHEHN A/IepHON MeMOpaHbl OPaKEHHOMN
KJIETKU. Pa3znuyaroT BHyTpEeHHHUE CEpJILIEBUHHBIE U HAPYXKHbIE aHTUIE€Hbl. AHTUTE€HHbIE BapHAHTHI
BHUpYca HE OOHAPYKEHBI.

4. UniocTpaTuBHBINA MaTepHaJI: IUIAKAThI, IPE3CHTALIMS, CXEMBbI

5. Jlureparypa:

OcHoBHas iMTEpaTypa:

1. Anumxanosa F.T. )Keke mukpo6uosnorus. 2-6eximM. MeauuHaIbIK IPOTO300JI0T U,
MUKOJIOTHS K9HE BUpYcoJorus. — Anmatsl: DBepo, 2016. — 272 6.
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e

ApsiknaeBa Y. T. Meauunansik mukpoouosorus. T.2. — Kaparauner: Akayp, 2019. — 442 6.

3. MeaunuHaiblK MUKpPOOHOJIOTHS, BUPYCOJIOT U KOHEe UMMYyHoJorus. 1-tom / pexa. B.B.
3BepeB. — M.: I'DOTAP-Menua, 2016. — 416 0.

4. Levinson W. Review of Medical Microbiology and Immunology. — McGraw-Hill, 2014.

5. Hentges D.J. Microbiology & Immunology: An Illustrated Review. — Boston: Little, Brown
and Co., 1995. — 288 p.

JdonmostHUTEIBbHAS JIUTEPATYpPA:

1. baiigyysenosa ©.6. Knunukansik Mmukpoouosiorus. — Anmatsr: OCIIN, 2023. — 124 6.

2. Usmle Step 1. Immunology and Microbiology. Kaplan Medical, 2019. — 511 p.

3. Gladwin M.T., Trattler W., Mahan S.C. Clinical Microbiology Made Ridiculously Simple. —
Miami: MedMaster, 2016. — 413 p.

4. Mopenko M.A. xoHe T.0. OCHOBBI IHCIIaHCEPHU3AIMN H UMMYHOTIPO(DHUIAKTUKH JETCH. —
Anmatel: Newbook, 2022. — 236 6.

JIEeKTPOHHBIE pecypchl:

1. A6nykanupona I'.A., Mcakosa [I.T., Mycaes X.A., A6xyoa C.)K. UMmyHOnOrMS: OKY-
onmicremenik Kypai. — XKericait: Ceipaapust yausepcurerti, 2015. — 152 6.
https://rmebrk.kz/book/1151719

2. CeiitxanoBa b.T., A6apamanoBa A.H., Teseren b.T. Lecture complex on microbiology and
immunology. — Almaty: DCIIH, 2024.

o General Microbiology: http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-

General-Microbiology-2022.pdf

Private Microbiology: http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-

Private-Microbiology-2022.pdf

(@)

3. Dnekrponnas oubnmoreka KOKMA — https://e-lib.skma.edu.kz/genres

4. Scopus — https://www.scopus.com/

6. KonTpoJsibHbIe BONIPOCHI:

1. OcHoBHBIE (DYHKIIMU T€MarTIIOTUHUHA ¥ HeMpaMUHUIa3bl BUpYca rpunmna A.
2. OrnmuuTenbHble 0COOEHHOCTH BUpYycoB rpumma B u C ot Tuma A.

3. DKcIpecc METO/Ibl TMarHOCTUKU TPUIITA.

4. KynsTUBHpPOBaHUE U PEIPOIYKITUS aJCHOBUPYCOB.

5. JlabGopatopHasi TMarHOCTUKA aJ€HOBUPYCHON MH(EKITHH.

7. KoHTpOJIb (BONIPOCHI, TECTHI, 32aAHUS U T.1.)

IlaumenT: crynext, 23 rona

Kano6bl: noBeIieHne Temneparypsl Tena 10 39,2 °C, 03H00, MbIIIeUHbIE 00IH, CyXOW Kalllelb,
rOJIOBHAs 00JIb, CIIA00CTb.

N3 anamuesa:

3a0oneBaHre Ha4YajI0Ch BHE3AMMHO. 3a TOCTEeAHNE 2 THS aHAIOTUYHBIE CUMIITOMBI TOSBUITUCH Y
cocefieil mo komHare. [lanueHT He BaKIIMHUPOBAH. DNHUJIEMUOJIOTUYECKUI CE30H — JeKa0phb.
Kanaunuyecknii AMaruo3s:

ITono3peHue Ha IpUMI B paMKax OCTPBIX peCUpPAaTOPHbIX BUpycHbIX nHbekuuit (OPBN). [lns
YTOYHEHHUS TUIIA BUPYCa HA3HAYEHO J1aOOpaTOpHOE UCCIeA0OBaHNUE.

3aganusn:

1. Kakoii tun Bupyca rpunna (A, B unu C) Haubosee BepositeH y naiuenta? O6ocHylTe cBOi
BBIOOD.

2. Onumure CTPYKTYypHBIE OCOOCHHOCTH BHpYCa Ipumna Tuna A (HyKJI€OKancCHl, CYepKancu,
OenKm).

3. OObscuure POJIb U pa3Indre reMarriitoTHHNHA U HeﬁpaMHHHZ[aBLI.



https://rmebrk.kz/book/1151719
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf
https://e-lib.skma.edu.kz/genres
https://www.scopus.com/
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4. Kak nponcxonuT aHTUTeHHas H3MEHYMBOCTh BHpyca rpunma Tana A? (0OBsICHUTE Pa3HUILY
MEXy aHTUTCHHBIM Ipei(OoM U IU(PTHHTOM).
5. Kaxkue MeTosbl M MaTepHajbl HCIOIB3YIOTCS B IAOOPATOPHON ANarHOCTHKE?

Jlexkuus Ne 10
1. Tema: Bupyc nmmyHoaepuuuTa 4ejioBeKa M OHKOTeHHbIe BUpPYchl. PadnoBupychl.
2. eab: PaccMoTpeTb MHKPOOMOJIOTHYECKYIO — JUArHOCTUKY PpabJoBHpPYcOB, BHpYca
UMMYHOJIC(HUIINTA YETOBEKa M OHKOTCHHBIE BUPYCHI.
3. Te3uchl JEeKINH.
Cunapom mpuobperennoro ummynonedunura (CIINA), wmu AIDS — Tsxenoe 3aboneBanue,
BBI3bIBAEMOE BHPYCOM HMMyHoJeuuura yenoBeka — BUY, mopakaromuM npeuMyliecTBEHHO
MMMYHHYIO cuctemMy. boiesHb Xxapakrepusyercs: JJINTENbHbIM TEUEHUEM, BBICOKOM JIETAIbHOCTBIO,
IIEPEIaeTCsl B E€CTECTBEHHBIX YCJIOBHUAX IIPU IOJIOBBIX KOHTAKTaX, a TaKKe C KPOBBIO IIpU
MEIUIMHCKUX MaHUITYISILIUAX U CII0c00a K ObICTpOMY dIuaeMuieckomy pactpocrpaneruto. CITN /]
ObL BIIEpBbIE BbIIENICH B KauecTBe oco0oro 3abonesanus B 1982 r. 8 CHIA. Bo3oyautens CIIM/]a
ObUT OTKPHIT B 1983 T. HE3aBUCUMO APYT OT Apyra ABYMs y4eHBIMH — ¢paHiry3oM JI. MoHTaHBE U
amepukannem P. 'amno. Y monmyunn B 1986 r. nazpanne HIV unu BUY.

BUY — cpaBaurensHo mpocto yctpoennblii PHK-conepixammii Bupyc, umeer cheprueckyro
dbopmy, pazmep okono 100 M. Hykneokarncua oOpasoBan Oenkamu p24, p7 u p9. bemok pl7
MPUMBIKaeT K BHYTPEHHEW MOBEPXHOCTH MeMOpaHbl. benmku p7, p9 cBszanbl ¢ reHomHoil PHK,
IIPEICTAaBICHHON JIByMS MJIEHTUYHBIMU MOJIEKyJamMu. Bcero Ha IOBEPXHOCTM BUpPHOHA
pacnojararorcs B BUJie cBoeoOpa3HbIX munoB 80 monekyn gpl20, kaxkaas U3 KOTOPBIX CBsI3aHA C
BHYTpUMEMOpaHHbIM OenkoM gp41. DTu Oenku BMeCTe ¢ JBOWHBIM JHUIMIHBIM CIIOEM 00pa3yroT
cynepkancuz supuona. PHK-aByxcnmpaneHas, Ui ocyliecTBIeHs ipouecca penponykuun BIY
uMeeT 00paTHYIO0 TPAHCKPHIITA3y UM peBepTasy.

BUY wumeer psa DOBEPXHOCTHBIX M CEPALICBUHHBIX AHTUICHOB, ONPEACIIONINX €ro
cepojoruyeckue cBoiictBa. B Hacrosimee Bpemsi Bbiaenenst BMY-1, BUY- 2, BUY-3. V
MH(DUITMPOBAHHBIX JIIOJICH B Hauaje MOSBISIOTCS aHTuTena gpl20 u gp 41, 3atem p 24, KOTOphIE
JUTUTENIHO coxpaHstoTes B KpoBu. BUY obnajaer yHUKaJIbHOW aHTUTCHHOW M3MEHUYMBOCTHIO,
KOTOpasi B COTHU U B THICSYM pa3 IMPEBOCXOJUT U3MEHUMBOCTh BUpYycCa IpHIINa, O6arogaps Tomy,
YTO CKOpPOCTh €0 TPAHCKPUIILUHN 3HAYUTEIIBHO BBIIIE, YEM y APYTUX BUPYCOB. JTO 3aTPYIOHSET
IuarHocTuky u npogunaktuky BUY — nndexmum.

Bupychasa stuonorus Gemencrsa qokasana B 1903 r. I1. Pemnenxe. Bo30yautens Gemiencrsa
— PHK-coaepxammii Bupyc, otHocutcs k cemeiictBy Rhabdoviridae, pony Lussavirus. BupuoHst
nyneBuaHou Qopmbl, pazmepamu  170x70 HM, COCTOAT U3 CEPILEBHHBI, OKPY>KEHHOU
JUIONPOTEUTHON  000JI0OYKOM C IIMNHUKaMM IIMKonpoTengHoi mpupoasl. PHK-onHoHNTYATAS,
MUHYyC-HUTeBas. Bupyc OemieHcTBa KyJIbTUBUPYIOT B MO3TOBOM TKaHM O€JbIX MBILIEH, CUPUHCKUX
XOMSIKOB, KPOJIMKOB, KPbIC, MOPCKMX CBHUHOK, OBEILl M Apyrue. Bupyc OemeHcTBa MOXKET ObITH
aJIallTUPOBaH K MEPBUYHBIM KYyJIbTypaM — KJIETOK M KypuHBIM 3MOpuoHaM. B mwurommasme,
MOPAXEHHBIX BUPYCOM KJIETOK I'OJOBHOTO MO3ra JKMBOTHBIX WJIM KYJIBTYp TKaHU OOpa3yrOTCs
cnenuduueckue BKIIOYCHUS, Ha3BaHHbIE Tenbllamu baOema-Herpu. Brmouenus chepuueckoit
WIK OBaNbHOM ¢opmbl, BenuunHoi oT 0,5 mo 20 MKM, XOpOIIO OKpAIIMBAIOTCS KHCIBIMU
KpacuTelIMHU, COJIepKaT BUPYCHBIM aHTUTEH, UMEIOT IHarHOCTUYECKOE 3HAaYCHHE.

4. UninocTpaTuBHBINA MaTepHaJI: IUIAKATHI, IPE3CHTALIMS, CXEMBbI
5. JIuteparypa:
OcHoBHas iuTEeparTypa:
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1. Amumxanona F.T. XKeke mukpoOuonorus. 1-6emim. MeauuuHAIBIK 0aKTEPUOJIOTHS. —
Anmatsl: OBepo, 2016. — 380 6.

2. ApwiknaeBa Y.T. Menunmnansik mukpoonosorus. T.1. — Kaparauael: Akayp, 2019. — 376 0.

3. MeauuuHanbIK MUKPOOUOJIOTHS, BUPYCOJIOTHS XKoHe MMyHoJorus. 1-tom / pen. B.B. 3Bepes.
—M.: 'DOTAP-Menua, 2016. — 416 6.

4. Murray P.R., Rosenthal K.S., Pfaller M.A. Medical Microbiology. — Mosby, 2015.

JonoHUTEIBHAS JUTEpPAaTYypa:

1. BaxutoBa P.A. MuKpoOHoJIOTHs, BUPYCOJIOTHS IOHIHEH JOpICTep )KUHAFbL. — AJIMAThl: DBEpo,
2014.

2. Baiinyysenosa ©.0. Kinnaukanslk Mukpoouonorus. — Anmatsl: OCIIH, 2023. — 124 6.

3. Gladwin M.T., Trattler W., Mahan S.C. Clinical Microbiology Made Ridiculously Simple. —
Miami: MedMaster, 2016. — 413 p.

4. Hentges D.J. Microbiology & Immunology: An Illustrated Review. — Boston: Little, Brown and
Co., 1995. — 288 p.

DJIeKTPOHHBIE pecypcehbl:

1. Pama3zanoBa b.A., Kynaitoeprenyiisl K.K., Omseena ['.P. Muxpoopranusmaep 3K0J0ruscChl.
Hesundexuus. Crepunnzanus. — Anmatsl: 9sepo, 2020. — 96 6.
https://www.elib.kz/ru/search/read_book/821/

2. Ceiitxanoa b.T., AGapamanoBa A.H., Teneren b.T. Lecture complex on microbiology and
immunology. — Almaty: DCIIH, 2024.

o General Microbiology: http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-
General-Microbiology-2022.pdf

o Private Microbiology: http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-
Private-Microbiology-2022.pdf

3. Dnextponnast oubimorexka KOKMA — https://e-lib.skma.edu.kz/genres

4. Scopus — https://www.scopus.com/

6. KoHTo/bHBIE BOIPOCHI:
Crtpoenue BUY.
KynbpTuBupoBaHue, pe3uCTEHTHOCTh U (pakTopsl nmatoreHHoctr BIY.
DnuaeMuoorus, naroredes u knuanka CITN /a.
JlaGopatopHasi AMarHocTuka, jedenue u npogpuminakruka CIIN/a.
OnuaeMHOJIOTUsl BUPYCOB IMPOCTOr0 Tepeca.
JlaGoparopHasi WarHOCTHKa, MpodumakTuka 3a00JIeBaHUA, BBI3BIBAEMBIX BHPYCAMU
IIPOCTOTO reprieca.
7. DnuaeMHoNorus BUpyca OCIIeHCTBA.
8. IlaTtoreHes, KIMHWYECKass KapTHHA M UMMYHHUTET OCHICHCTBA.
9. Crneuunduueckas npoduaakTuka U JedeHue OEIeHCTBa.
7. KoHTpOoJIb (BONIPOCHI, TECTHI, 3aJaHUS U T./.)
IManuenT: Mmyx4nHa, 27 et
Kanoob1: yacteie 3a601eBanus (OPBU, kannnno3, mycTyssl Ha KOXe), OTEPst Beca, HOUHAs
MOTJIMBOCTh, XPOHUYECKAs ANApes.
N3 anamuesa:
2 roja Ha3aj y malyeHTa ObLT BISBIICH MOJOKUTENbHBIN pe3ynbratr Ha BUY, onqHako
aHTHPETPOBUPYCHYIO TEpaAIIO OH He HaunHaJ. B nmocnennue 3 mecsia HaOI0gaeTCs CHUKEHHE
MMMYHHOTO CTaTyca.
3aganus:
1. Onwumute MOpoIOrHIEcKOe U TeHETUYECKOe cTpoeHne Bo30yautens BIY.

oLk wNE
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P

[TomiaroBo o0BsICHUTE MpoOLIECC TPOHUKHOBEHUS BUPYCa B KJIETKY ¢ yyacTuem gp120,
gp4l, CD4 u CCR5/CXCR4.

Onumure posib GepMEHTOB 0OPaTHOM TPAHCKPUIITA3bl, HHTETPA3bl U MPOTEA3HI.

Kaxue kineTku UMMYHHOH CUCTEMBI IIOPAXKAIOTCSI U KAKOBBI IIOCIIEACTBUSI 3TOT0?
Ilepeuncnure MeTObI TUATHOCTUKY (MaTE€pHAaIIbl ISl UCCIEAOBAHUS U DTAIlbl aHATH3A).






