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Kuura nocpduicHa AETAIbHOMY HM3JTOXECHUIO COBPEMEHHBIX
3HaHUI OTCYECTBEHHOH U MUPOBOH HayKM O MPOTUBOMH(EKLIMOH-
HOM UMMYHUTETE, €TI0 3BOJIOLUM U MeXaHu3Max. ABTOpP LUIMPOKO
[10J1L3YEeTCS TEPMUHAMHU, NIpeJICTaBJIEHHBIMHU B aHIJI0S13bIYHOM JINTe-
paType, 4TO, 0e3yCJI0BHO, ITOMOXET YHUTATENIO, MaJI0 3HAaKOMOMY
C 3apyOeKHOMU TepMUHOJOrUei, BOUTHU B KpYT NpodieM, obcyxaae-
MBIX B COBPCMEHHBIX HayYHbIX U3laHHAX.

MoHorpadgusa HalucaHa U3BeCTHBIM MMMYHOJOIOM — HUCCIE-
AOBaTeJICM M NIPAaKTUKOM, B HEil BbipaxK€eHa €ro Toyka 3peHHUS Ha
UMMYHHbIE ITpoluecchl. Ocobblit uHTEpeC BhI3biBaeT ry1aBa «CoBpe-
MEHHbIEC [IpeAcTaBieHUs 00 UHPEKIHUU», Tae JaHbl OCOOEHHOCTHU
B3aMMOOTHOLIEHHIT B CUCTEME <«I1apa3UT—XO035iMH». PacCMOTpeHE
OCHOBHBbIE I'pYIIEl (PAKTOPOB MATOT€HHOCTH, HAaYHUHASA OT NPOHUK-
HOBEHMS BO3OYAMTENS B OPraHM3M U pacrpocTpaHeHus B HeM, OT-
JTUYAKOTCA HOBU3HOM TJ1aBbl, B KOTOPBIX ABTOP MHLIET 00 OCOOEHHO-
CTSX UMMYHUTETA NIpU O0JI€3HAX, BbI3bIBa€MbBIX BUpycaMU U DaKTe-
pusiMu. XOpoIIO OXapaKTepr30BaHa poJib KOMITAEMEHTA U aHTUTE
[py pa3BUTUU 3aLIMTHBIX peaklvii. B 3axinloueHHe aBTOp BLIOBUTA-
€T PAA UHTEpPECHBbIX PUHIUIIOB cO31aHUA NMporpaMM OOpLOLI ¢ UH-
$HEKUMOHHBIMU (MHBa3HOHHBIMH) OOJIE3HAMU.

PekoMeHnyemMoe BaumieMy BHUMaHHIO M3J1aHHWE, HECOMHEHHO,
OKaxXeTcs MOoJE3HbIM IS LWIMPOKOTO Kpyra Bpayeid MEAUMIKUMHCKOTIO
U BeTepUHAPHOIO NTpOodUIIs.

Arxademur Poccuiickoll akademuu mMeQuiurCcKux Hayx,
npogheccop HU. B. Tapacesuu
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OCHOBHbIE COKPALLUEHWA,
MPUHATHIE B KHUIE

COKPA- AHMMUARCKOE 3HANEHME PYCCKOE 3HAYEHME
LLIEHWE
AIDS Aquired immun CunapoM npHoGpeTeHHOTO
odeficiency syndrome ummyHonepuuuta (CTTUI)
APSc Antigen-presenting cell AHTHTEHIIpe3eHTHpYIOLIan
KileTka
B B-cell B-knetka
BCR B-cells receptor B-KinetoyHer# pelentop
Bs Basophiles bazogunel
C Complement KommemenT
CAM Cellular adgesion molecule MouneKyaa KAeTo4HOil afre3Hu
cAMP  Cywclic adenosine monophosphat  Llukinyeckuii azeHosuHMmoHodochart
¢cGMP  Ciclic guanosine monophosphat  Llukiuyeckuit ryaHo3nHMoHodochar
CR Complement receptor Peuentop KoMmieMeHTa
CRAF  CDA40 receptor associated factor  dakTop, cBa3aHHbIi ¢ petienTopoM C/140
DAF Decay accelerating factor dakTop, yCKopAOWKit pacAal
(anccounauuo) C3/C5 koupeprashi
DD Death domen JoMeH cMepTH
E Endothelial cell JHAoTeNNabHaA KAeTKa
Eo Eosinophil SozuHodpun
Er Ervthrocyte SpHTPOUNT
FDC Follicular dendritic cell Do1IMKYAAPHAA AeHAPUTHAA KiIETKH
G-CSF  Granulocytes coloniastimulating  KosoHuecTuMy 1py1oLImi
factor cakTop rpaHy1clIMTOB
GM-CSE Granulocytes-macrophages KoioHuecTHMYIHpYIOHIH
coloniastimulating factor (hakTop rpaHyNoUUTOB M MaKpodaros
ICAM Intercellular adhesion molecule  Monekynaa MexXKieTouHo aaresmu
IFNy  Interferon y Untepdepon y
Ig Imnmiunoglobulin UsmmyHora06yanK
IL interleukin UHTepaeikuH
KAR Killer activation receptor Penenrop, akTuBMpyIoLUmii Xuiiep
KIR Killer inhibitory receptor PeuenTop, HHTHOUpPYIOUIHI Knanep
LAK Limphokine-activated Kkiller JIuMGOKNHAKTUBIPOBaHHEIH KILL1ep
LC Langerhans cell Knetka Jlanrepranca
LFA-1 Lymphocyte functional antigen ~ ®yHKUMOHAABLKBIH
aHTUreH AMMPOUUTOB
LPS Lipopolysaccharide JInnonoaucaxapun
LTB4 Leukotriene B4 Jleiikorpuex B4




M Macrophage Makpocar
MBP Major basic protein [naBHHI# 0cHOBHOI# OenoK
Mc Mast cell Tyuuas Kinerka
Mad CAM-]1 Mucosal adressin CAM-1 Moneky;ia KaeTouHoit aare3uu
MYKO3a7bHOTO apecCHHa
MHC Major histocampability [haBHbI# KoMILTeKC
complex MUCTOCOBMECTUMOCTH
NADP Nicotinamideadenine HukotnHamunaneuuH
dinucleotide phosphate IUHYKIeoTHAdOCHAT
NK Natura} Killer Hatypanbhble (ecTecTBEHRbIE) KMLTe pbl
P Platelets TpomGouThi
PAF Platelet activating factor ®akTop, aKTUBUPYIOLLUWIt TPOMOGOLIMTHI
PGE Prostaglandin E [pocTarnadauu E
T T-cell T-Knerxka
TCR T cells receptor T-KkneTouHblit peuentop
TGF Transforming growth factor Tpauchopmupyiolumii pakrop pocta
Th T-helper T-xeanep
VLA Very late antigen OuveHb NO3AHUI aHTUIEH
TLRs Toll-like receptors




BELEHWE

HaHHas paboTa BblpaxaeT TOYKY 3peHUA aBTOpa Ha MnpobyieMbl
6opbOBI ¢ MHPEKLUMAMHA M YKA3BIBAET HA PSJl BO3MOXHOCTEN JUld Y-
paBieHUsI UMMYHHbIM, UHOEKLUHOHHBIM U IMUIEMUYECKMM NpPO-
ueccoM. IlpuueM ata TOYKa 3pCHHMA HE BCEraa CoBMajaeT co B3MsA-
JaMU HEKOTOPBIX OT€YECTBEHHBIX UCCEAOBaTENE H OOJbILE OpU-
eHTYMpOBaHa Ha oO0LUenpU3HAHHBIE B MHUPOBOM [IPaKTUKE TEOPUHU
U TEPMUHOJIOTHIO.

Heo6xoaMMoCTh TaKOro BbipaXXe€HUS BHISICHWIACH B pe3ynbTraTe
BCTped U Oecel ¢ MpakTUKYIOLIMMM BpayaMu, 3MNUIAEMHONOraMu
U IPYTUMH MEIMUMHCKMMU U BETEpUHApHBLIMHU cCHeLMaTUCTaMU,
3aHUMaIOLUMMUCS BOTIpocaMU WHGPEKLUMOHHOM NaToJOoruy M Tak
WY MHa4ye CBA3aHHBbIMU C UCTOAb30BAHUEM NPOTUBOUMH(EKLIMOH-
HbLIX TpOrpaMM U Mpernaparos, pa3padoTaHHLIX aBTOpOM. [1oaToMy
0AHOW M3 33Aa4Y KHUTH CTaJN0 U3NOXEHUE OTPOMHOI0 COBPEMEHHO-
ro Marepuaia no 3Toi rnpobineMe B Haubosee ZOCTYNHOM, YAOOGHOM
I BOCTIPUATUS U KOMITaKTHOM ¢opMe.

B kHuUre ucnonb3oBaHbl TpU BapvaHTa MoJayyd Martepuana.
TekCT, NpeAcTaBI€HHbBIM KPYNHbBIM ILIpH(TOM B HAYaTe KaKI0H rna-
Bbl, OTpaxKaeT HauboJee CYLIECTBEHHBIE aclieKThl €€ CONEpKaHUSL.
bonee menkuM wWpu¢TOM M3NaraeTcs OCHOBHOM Marepuan, a ca-
MBbli1 MeJIKUA 1IpU¢T MCNOIB30BaH WS Oosiee NETAIBHOTO ONUca-
HUsl TIPOLICCCOB Y IJI51 MaTepuala, Ha KOTOPbIA aBTop XoTen Obl 06-
paTUTb JOMOJHUTENLHOEe BHMMaHue, Kaxk npaBwio, nociegHuit
paccyuTaH Ha 6oJiee TOATOTOBICHHOIO YUTATENS.

ABTOp 4acTO BO3BpalllacTCs K VXKe YIOMUHAaBIUUMCA ¢aKTaM,
HO NPEACTaBASIET UX YXKE B HECKOIBKO HHOM paKypce. ITOo 103BoJIs-
€T CKOHLEHTPUPOBaTb BHUMAHUE YUTATENsI HA Haubosiee BaXKHBIX
acrieKrax.

Bojblioe BHUMaHUE YAEISIETCS PACCMOTPEHUIO MOIEKYJIAPHBIX
MEXaHM3MOB TeX WM UHBIX poueccoB. Ka3anock Obl, 3TO U3JMILIHE
VCIIOXKHSET MaTepUall, ocCOOEHHO Ul Bpayei W Opyrux npakruye-
CKuX paGoTHHKOB. OIHAKO 3TO COBCEM HE TaK, MOCKOJBKY COBpe-
MEHHBIY YpOBeHb papMaKkoloruu, MUKpobuonorun, BUpPYconoruu
U, 0COOEHHO, UMMYHOJIOTMU He N03BoJSeT 3P PeKTUBHO UCTIONb30-
BaTh HOBbIE MPENapaTbl U MeTOAbI 6€3 MOHUMAaHUS TE€X MOJIEKYIISIp-
HBIX MEXaHM3MOB, Ha KOTOpHIE 3TU Tpernapathl BO3ICHCTBYIOT.
B kHure ocBellleHB! HauGoEe CYLLECTBEHHBIE MOJIEKYISIPHBIE CTPY-
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KTYpEl M MEXaHU3MBl UX B3aUMOIECUCTBHUSA, CliyXallue Oa3sucoM
BaXXHENILUUX npoLieccoB NMPOTUBOUHGEKIIHOHHOM 3aLIIUTHI.

OcHoBy N1060# HpeKIUMOHHOR 60e3HM cocTapisieT OopLda
MEXIy CUCTEMOi1 MMMYHHUTETA M BO30ynuTesieM WHpeKuH. IToaTo-
MY TEpBbIC [NaBbl KHUTY NOCBSALIEHB 3HAKOMCTBY YyUTaTeNs C OC-
HOBHbLIMH 371€MEHTaMH U MeXaHU3MaMHU PYHKIIMOHUPOBAHUS CUC-
TEMbl UMMYHHTETA.

CrpyKkTypa M YHKUUU CUCTEM UMMYHUTETA Y MJIEKONUTAIO-
LIMX pa3TUYHBIX BLAOB UMEIOT OYEHB MHOIO 00LLEero. ITo Mo3Bojs-
€T pacCMaTpUBaTh MMPOLIECChI MAaTO- K UMMYHOreHe3a ¢ obmux 6uo-
Jlornyeckux (a He TOJbKO MEAMLUMHCKUX WIN BETEpMHAPHBIX) NO3U-
umii. [ToaTOMY B KHHUIre BHMUMaHHUE YUTATENsl HE pacceMBaeTCH Ha
ONMUCAHUAX MEJIKUX CTPYKTYPHBIX U (GYHKILIMOHAJNBHBIX pasiniuii B
ME€XaHMU3MaX UMMYHHOHR 3alllMThl ¥ pasHBIX BUOOB MJIEKONUTAIO-
wux. O6cyxnaroTcst Hanbosee CyLIeCTBEHHBIE MOJOXEHUS UMMY-
HUTETa, KOTOpble, KaK MPaBUJIo, OBINU olNpelesieHbl Ha MONeJIsiX ye-
JIOB€Ka U MBIILLIH.

[Ipu onrvcaHuu MHPEKLIMOHHOTO Mpoliecca 0OCHOBHOE BHUMa-
HHUE yneJieHO MéXaHHM3MaM, KOTOPLIE MCIOJBb3YIOT MapasuTUYCCKHE
MHUKpPOOPraHU3mel Uist 60pbOLI € 3aILIMTHEIMUA peaKUUIMU HMMYHU -
TeTa. MMEHHO 3TH MeXaHU3MBI COCTaBASIIOT OCHOBY NaTOT€HHOCTHU
NapasuToB U MO3BOJSAIOT UM COXPAHSTh XXM3HECTIOCOOHOCTL BHYTPH
opraHu3smMa Xo3siiHa. Eciu Bo30yanTeb He UMeeT TaKHUX CIIOCOOHO-
CTEH WM B Mpoliecce MMMYHHOIO OTBETA OpraHM3M XO3siMHa «Ha-
weja» 3Qp@eKTUBHBIE METOAL UX 00€3BPEXUBAHHUST — TMPOUCXOAUT
OBICTpOE OCBOOOXIEHUE OpraHU3Ma OT Mapa3uToB.

B 3TOM Xe pa3nese aHATU3UPYIOTCS U pa3HooOpa3Hble BO3MOX-
HOCTH BO31eicTBUSE HA MHGEKUMOHHBIH Mpolecc Npy MOMOILIH pa3-
JUYHBIX 9HIOTeHHBIX U 3K30rM€HHLIX TpoaykToB. Kak npaBuio, ux
NpUMEHEHHWE UMEET IOBONLHO B0raTyio UCTOPHIO M XOPOILUO U3NO-
X€HO BO MHOTHUX JIMTEpAaTYPHBIX UCTOYMHHKaX. 3nech aBTOp BUAE]
CBOIO 3a/ja4y JMUIb B KPATKOM U YAOOHOM LIst 3ariOMUHAHUS CUCTE-
MaTv3alMU, YTO B MEPBYIO ouvepelb CBA3aHO C¢ OCOODEHHOCTAMU
CTPYKTYPhl U MEXaHHU3Ma AEUCTBUA 3TUX BELLECTB.

OcHoBHas Xe 6opbba ¢ uHpekLuuneil NporcXoauT Ha YpOBHE IOo-
NyJasiLuil Mapa3uToB U UX X03sieB. 3nech OOJBIIYIO POJb HAYUHAET
WUrpaTh FeTEPOreHHOCTh 3TUX MOMYAsIUUNA, UX USMEHYMBOCTD M Lie-
Jbli psid apyrux ¢gpaxrtopos. [103TOMY B nocnenHeM pa3slelie 3aTpo-
HYTHI 3JIeMeHTapHbIe MOHATUS AMUIEMUYECKOTO npolecca. ITO NMo-
3ponsieT Gosee sICHO MPENCTaBiAATh — Kak, MOoYyeMy U Ha KaKHX
3BEHBSIX IMUAEMHUYECKOM LIENU JOXKHBI ObITh CKOHLEHTPUPOBAHBI
MeponpusaTvs no dopbbe ¢ uHdekuneidl. He npereHays Ha pa3pa-
60TKY KakKuX-J1ub0 YHUBEPCANBHBIX CXEM, ABTOP XOTENA Obl OTMETUTD
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AW OCHOBHBIC TEHACHUMYU B Co3NaHUM TNporpaMMm OopbObI C MH-
dheKUHUAMH, NMOCKONbKY HMECHHO TaKue NMporpaMMBal Mo3BOJSIOT JIK-
KBUAMPOBaTh MH(PeKUUY Haubojlee YCIIEIIHO.

[locneaHuit pasgen KHUIM MPEACTaBISAECT coO0l cnpaBOYHBIM
MaTepyal, KOTOPbI MOXET OBITh MOJE3¢H CNeuaJIucTaM B UX pa-
ooTe. boprba ¢ uH}EeKIINEH He no/KHA UMETh HALIMOHANBHBIX U TEM
0oJjiee A3BIKOBLIX IpaHUll. ABTOpP CYMUTaAET LEJIeCOOOpa3HLIM HC-
MoJ1b30BaHUE OOLICMIPUHSATON B MHPOBOM JIUTEpATYpE TEPMHUHOJIO-
ruM. IToaToMy B TEKCTE UCTI0J/1Ib30BARHO MHOTO MHOCTPAHHbIX TEPMU-
HOB U COKpaLUeHUNA. DTO MO3BOJUT YUTATEIO B JaTbHEHLIEM Jlerye
OpPUEHTUPOBATHCA B 3apyOeXXHOM (1a U B OTeyeCTBEHHOM) TUTEPaTY-
pe, MOCKOJNBbKY TaKUeE COKpalllcHUsI LLIMPOKO UCIOJb3YIOT Bedylllne
Muposbic u3naHus (Infection and Immunity, The Journal of Immu-
nology, Journal of Immunotherapy, Infection u npyrue).

B TekcTe 310i paboThl MpakKTUYECKH HET KOHKPETHBIX CCHUIOK HA
JUTepaTypHble UICTOYHMKMH, MMOCKOIBKY B KHUTE 3aTparuBaloTCs J0C-
TaTOYHO U3BECTHBIC MOJI0XEHUS. B 3THX yCloBHAX CCbUIKK Ha MEPBO-
MCTOYHUKH MaJIOUH(IOPMATUBHBI Y OTBJICK2I0T BHUMAHUE YMTATENsA
OoT U3naracMmoro Matepuana. OCHOBHbIE XX€ UCTOYHMKHU, KOTOpbIE Obl-
JI1 UCTIOBb30BaHBl aBTOPOM, TIpUBENEHbB! B KOHLIE KHUTH.

ABTOpP BbIpaxaeT HalleXny, YTO U3JIOXEHHBIN B 3TOi paboTe Ma-
TepHaJl MO3BOJUT crieuuaiucraM B o61acTy 6opbbbl ¢ uHpEKUEH
0oJlee KOHKPETHO MpeacTaBUTh COBpeMEHHBIE BO3MOXHOCTU U 3¢-
(¢heKTUBHEE UCTIONL30BaTh UX B CBoei npodeccOHAILHON AesaTe/b-
HOCTH.



1. COBPEMEHHDIE
NMPEACTABJIEHUA Ob UMMYHWUTETE

Havunasn c cepedunvt XIX eexa nod ummynumemom e medunune
NOHUMAru Gopmuposane HeGoOCNPUUMHUGOCMU K UHGBEKUUOHHBIM 60-
AE3HAM, KOMOPOe PA36UGAAOCH 6 pe3yabmante 6aKUUHALUU Ul nepene-
cennoi b6oaesnu. 1o, ymo cedwac Hazvieaom peaKuyuaMu 6MopuUHHO20
UMMYHHO20 omeema.

C cepedunvt XX eexa hopmupyemca unoi 632420 Ha umMMyrument.
1100 cucmemoii umMyHumema cmaau noHuMame cucmemy AuMgoud-
HbIX KAEmOK, Komopote obecnequearu € opeanuzmMe pacno3Haeawnue
«CB0C20» U <HYHC0207.

B nocaednue 200vt @ cucmemMy ummyHumema Hadunawom 6xaio-
Hamv npaKmu4ecKu 6ce Kaemku Oeaold Kposu, a makice ueasvtii pso
dpyaux Kkaemox. OCHOGHYIO Xce PYHKUUIO uMMyHUmMema eudam ¢ 3a-
wume opeanu3mMa om pasiu4HbIX nposaeaeHuil Guoarozuueckollt azpeccuu,
KaK 3K302eHH020, MAK U FH002eHH020 XdpaKkmepd.

Bo BTOpoii nonosuHe XIX B., Koraa B cTpaHaX EBpolibl MHTEH-
CUBHO pa3pabaThiBalMChb pa3jvyHble TOAXOAbl K BaKLUMHAUWM,
B MEIMLIMHCKYIO IPAKTUKY TMTPOYHO BXOAUT TEPMUH «UMMYHUTET»,
IDTOT TEpMHMH ObL1 3aMMCTBOBAH M3 JJAaTUHCKOTO $I3bIKa, FNE CJI0BO
«Immunitas» ynoTpe6as10ch Kak NOJUTUYECKUHA TEpMUH, O3Haya-
IOIUA HENPUKOCHOBEHHOCTb KOro-Jiubo, HEpacpoCTpaHEHUE Ha
Hero obiuenpuHATLIX npaBui. (KctaTH, 3TOT TEPMUH UCTIOJNb3YeTCA
B 00/1aCTH AIMTUJIOMAaTUHU U B HACTOSILLEE BpEMS.)

[lepBoHayaibHO oA HMMYHUTETOM TIOHUMAJIU COCTOSTHUE T10-
BBLIIIEHHON YCTOMYUBOCTU (HEBOCNPUMUMYUBOCTH) YyeaoBeKa (WU
XHMBOTHOTIO) K 3apaxeHHuio. M3s111ecTBO faHHOI0 TCpMHHA 3aKIIio-
4ajioCh B TOM, YTO OpraHu3M, 001ajal0luil UMMYHUTETOM, JENCT-
BUTENALHO OblLi1 KaK Obl «HETMPUKOCHOBCHHBIM» 1151 AaHHOM UHEK-
LMK, U ODLUETIpPUHSATBIE MpaBUia o0g3aTe/ibHOro UHGUUMPOBaHUSA
BCEX MpeACTaBUTENEH BUNA, HA JaHHBIM OpraHW3M He pacrnpocTpa-
HSUTUCh.

OBBLIYHO TaKO€ MMMYHHOE€ COCTOSIHUE NOCTUTraloCh NMYTEM
npeaBapuTeNbHOM BaKLIMHALUMK WM GJlarofapsi nepeHeceHHOM pa-
Hee Gone3HU. To ecTh B Teé BpeMeHa 1oJ UMMYHUTETOM MpakTUye-
CKHM MOHUMAJIY peakUUM BTOPUYHOTO UMMYHHOIO OTBETA.

HanpHeimye NonbiTKH O0bSACHUTL 3TOT HHTPUTYIOLLUUIA deHo-
MEH HEBOCMPUMMYMBOCTU K UH(EKLHUU NPUBOIAT K IAETANBHOMY
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U3YUYEHUIO pa3IMYHbIX peakluy, BOSHUKAKOWHUX MTPU UHPULIMPOBA-
HUM opraHu3Ma. Bo3HUKAIOT ABe reHUaJIbHbIE TEOPUH UMMYHHUTE-
Ta — (paronuuTapHas MeyHUKoBa M TyMopalbHasa Ipjivxa, CTOAB-
lIMe BHayajle Ha aHTarOHUCTHYECKUX no3uuuax. UMeHHo Goprda
3TUX TEOPUM U UX BCECTOPOHHEE Pa3BUTHE TMO3BOJIMIM K CEpEIUHE
XX Beka NpUnonHATH 3aHaBEC Hal MHOTMMH HEMU3BECTHBIMU MeXa-
HU3MaMH 3alIMTHL.

C 60-x rogos XX-ro crojeTUs BO3HHKAET HOBOe INMOHUMaHUE
$YHKUMR ¥ npeJHa3HayeHUA UMMYHUTeTa. B 3T0 Bpems Oblna oT-
KpbiTa YHUKJIbHAsI CI1IOCOOHOCTL TUMPOUMTOB K PaclO3HaBAHUIO
reHeTUYeCcKH YyXKepoaHoro MarepHana. Belnatonuiics aBcTpanuii-
CKHUit yueHblii BepHeT co3nan cBolo Teopuio UMMyHHTeTa. UMMYHU-
TeT pacCMaTpHUBaJIcs UM KaK OCHOBHOI MeXxaHU3M, HanpaBjicHHBIA
Ha auddepeHUHALIHIO «CBOEro» U «gyxoro». 1 ocHoBHas ponb
3nech NMpuHamiexana JumdormtaM, Kotopele bepHeT npeanaran
Ha3bIBaTb «AMMYHOLIUTAMU».

Hcxonst u3 HeoOXOIUMOCTH OTAUYATh «CBOE» U «HE CBOE», NOJ
MUMMYHUTETOM CTaTd IOHUMAaTh MEXaHU3MbI NOOAEPXKAHUA TEHETH-
4yeCKOro NOCTOSTHCTBA BHYTPEHHE cpenbl opraHu3Ma. To ecth chie-
urdryeckuit KOHTpoJb 3a NMPUCYTCTBUEM B OpraHU3IME€ MMEHHO
«CBOUX» KJIETOK M YHUYTOXEHHE BCEro «4yxXoro» (GakrepHii, omny-
XONEBbIX KJIETOK, KJAETOK YYyXXEPONHOIO TpaHCIUV1aHTaTa v T. IL.).

B nanbHeM1lleM MHOrME aBTOPHI, OMTUCLIBast NMPOsIBACHUS UMMY-
HUTETA, CBA3BIBAJIM €ro TOJABKO CO CNEeHU(PUYECKUMHU peaKUUSIMHU
JIUMGOUIHBIX KIeToK. Jpyrue Xe KJIeTKM, aKTUBHO YYacCTBYIOLIUE
B 3alIIMTHHIX peakuMsax opraHusma (Makpodaru, HedTpodpmwisl, 30-
3UHOGUBI, AEHAPUTHBIE KIIETKU U Ap.), OKa3bIBaIUCh KakK Obl BHe
cepbl MMMYHOJIOTHU. B NyulieMm cilydae MX paccMaTpuBalv Kak
KJIETKH, MoMoralllue pa3BUTHIO «MCTUHHOTO» UMMYHHMTETA. DTO
NPUBOIMIO K HEJONOHUMAHUID MHOIMX IPOLIECCOB, NPOUCXOAsi-
IUUX NMpU MHPEKUHMOHHOM MaToNorvu. Takoil «TUMQOLEHTPUCT-
CKUI» MepeKoC NMoyeMy-To 0COOECHHO Obl1 BhIPaXeH B OTEYECTBEH-
HOM nuTeparype.

B nocnenHee BpeMs Bce 00JblIe€ OCMBICTUBAETCS pa3HOCTOPOH-
HOCTh NMPOSIBIEHUA MMMYHHBIX peakiivil. B cBa3u ¢ aTuM obpalla-
IOT Ha cebsi BHUMaHHE 3BOJIOLMOHHBIE acneKThl GOPMUpPOBAHUSA
CUCTEMBl MMMYHHUTeTa. beccropHo, YTO BO3HMKAJla OHa, Tpexie
BCEro, KaK CUCTEMA 3alllUThl MHOrOKJIETOYHLIX OpraHU3MOB OT Mna-
TOT€HHBIX MAPA3UTOB.

Ha nepBbiX 3Tanax 3to ObUTU NMPUMMUTUBHLIE peakUUWU parouu-
TUPYIOLLMX aMeOoLunTOoB U 0ejKoB, NMOonoOHBIX 6enkaM CUCTeMbl
KOMIUIEMEHTa U 6ejikaM «oCcTpoi ¢a3bl». A yXe Ha Gojiee pa3BUTBIX
CTYTICHSIX DBOTIOUMHU MOSBASIOTCA JUMQPOHUIHBIEC KJIETKH, OCyLlecT-
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BJASAIOIINE crieUUPHYECKHE peakKllMM HAa KOHKPETHBIM aHTUIEH,
U UMpKYyJIUpYlollMe, cneundUuyecku HanpaBieHHbIe MOEKYAbl —
aHTUTENA.

3aMeyaTelbHOE CBOMCTBO 3BOJIIOLIMM UMMYHHOM CUCTEMBI CO-
CTOMT B TOM, YTO B MpoLIECCe €€ pa3BUTUA MOsBJsIolUecs doee
COBeplIcHHBIE MEXaHM3MB! 3allIMTH HE UCKAIOYaNnu 0oJiee npeBHUX,
NpeaIieCTBYIOLIMX MeXaHU3MOB. OHM pa3BUBAIMCH U COBEPLIECHCT-
BOBaJIUCh NapaUIeJbHO, (GOpMUpPYsl, TaKUM 0Opa3oM, B3aMMOCBS-
3aHHYIO, «3LUEJIOHHPOBAHHYIO» CUCTEMY OOOPOHH OT arpeccuu na-
TOT€HHBIX MUKPOOPraHu3MoB.

Hexotopble aBTOpbi cpeIUy NPpHYHH 3BONTIOUHH UMMYHHMTETA Ha NepBhIH IL1aH
BbUABUTAIOT HEOBXOIUMOCTD CREPXUBAHHUA U KOHTPOJIA NPOLIECCOB MyTareHesa,
KOTOpPHI# JO/KeH BO3PacTaTh B YCJIOBUAX YBEJIMUSHUS MacChl TeJla M KONHYeCT-
Ba coMaTHUYecKMX KneTokK. OnHako TakKoil mogxod He BIOJIHe yOGenUTeNeH, No-
CKOJIbKY BPSII JIH «LIeJIbIO» IBOJIOUMH SBISETCS MPOCTOE YBEIUYEHHE KONUYe-
CTBa COMAaTHYECKHMX KJeTOK B opraHu3Me. BuauMo peunb 3mech, CKopee MOXeT
UATH 06 yBeJYeHUU KolryecTBa R PepeH HIMMPOBAHHBIX IPYNN KIETOK, YTO
AIBHO MOJJAEPXKUBAETCS 3BONIOLIMOHHBIM MPOLIECCOM.

Takum oOpa3oM, B nocneaHee BpeMsi GopMUpyeTCS MOHMMaHUe
HMMMYHHUTETa (CMCTEMBI MMMYHUTETA), KaK CUCTEMBl (hbakTopOB,
ofecneynBaoliMX BHYTPEHHIOK 3alIIUTY OPraHU3Ma OT 3K30re¢HHOM
(6axkTepuM, BUPYCHI M ApP.) U SHAOTEHHOM (U3MEeHEHHEIE WX ONYXO-
JieBble KJIETKH) B1MONM0rHYecKoi arpeccu. 3Ta CUCTEMa UMEET He-
CKONBKO TUHHUH (31UEIOHOB) 00OPOHHI.

ba3upyercss oHa Ha NPeBHUX, 3BOMIOLUHMOHHO 3aKpPETIHUBILHMXCS
3allIMTHBIX peakKLMAX, OCYLIECTBASIEMBIX J€HKOLIMTAMU M OeKaMu
I1a3Mbl KpoBUY. YacTo UX Ha3blBalOT HECIELUPUUECKUMHU paKTopa-
MU UMMYHUTETA. OHHM NMEPBLIMU BCTYNAOT B 60pL0y ¢ UHGEeKUUER
1 oDecneyuBaloT MPUMUTHUBHOE (JIEKTHHONONOOHOE) pacro3Hapa-
HHE OCHOBHBIX OaKkTepUaIbHBIX aHTUICHOB, 4 TaK X€ MOBPEXICH-
HBIX COOCTBEHHBIX KJ1eTOK ([0 HEe3IKpaHUpPOBaHHBLIM YIJIEBOIHBIM
OCTaTKaM, JeHATYPUPOBAHHEIM OeJIKaM, WU OTCYTCTBUIO «CBOUX»
GeKOB TMCTOCOBMECTHMOCTH).

OHU Xe peaNU3yIOT NpoLecChl HEHTpau3aluy U INTUMUHAUUN
(ynancHust) 4yXepoaHoro Mmarepuasa, KoTopble MpoucxoadT B pe-
akuusax ¢arounTo3a, BHEKIETOYHOTO IMTONN3a, HUTOTOKCUYECKHUX
peakimsx ectecTBeHHbIX KiUlepoB (NK-kieToK) WK LMTONIUTHYE-
cKMX 3drdreKTaXx KOMIUIEMEHTA. |

[lapannenbHo BKIIOYaeTcd BTopasi, cneuddurueckas JUHHSA
o6opoHbl. Tlpu 3ToM Guonoruyeckuit Matepuan, obpasyrollniics
B pe3yJbraTe NesiTe/IbHOCTH KIeTOK HecneuugpUyeckoit JUHUM
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60pbObL, CAYXKUT PAaKTOPOM, 3allycKaloUlUM peakUUH BTOpon, Crie-
uuduryeckoit 1MHUKU. UMu ciyxar nepepaboraHHbIe (MPOLECCUPO-
BaHHbIE) AHTUTEHBI U Pa3IUYHbIE IUTOKHUHBI,

Ilpy noctatoyHo OBICTPOII HEUTpAIM3ALMHY U YIANEHUU YyXe-
ponHoOro Marepuaia (HanpuMmep, aBUPYJIEHTHBIX WIM C/1aboOBUpPY-
JIEHTHBIX MMKpPOOPraHU3MOB) pa3BUTHE ClieLUM(PUYECKUX MMMYH-
HBIX pEaKUHil He MOAAEPXMBACTCA U 3aTyXAET.

OnHako nNpU MAacCHUBHON 103€ 4YyXEPOJHOro MaTrepuana HWiu
BLICOKOI BHMpYJECHTHOCTH BO30YIuTeJsl peakuusi Hecrneuudpuye-
CKUX ¢axkTopoB OBIBaA€T MHTEHCUBHOM U 3HayuTeJbHO Dosee -
TeAbHONI. JTO O3HAYAET, YTO MepBasi JMHUSA UCIBITHIBAET CYILECT-
BEHHbIE TPYAHOCTHU U eil HeoOXonrMa MoMolllb BTopoi, cneuundu-
YyeCKOM JTUHHUM 3aLUUTEHI.

[Tocnenylolllee BKIOYEHUE BTOPON JUHUM, NMO3BoJsieT Oollee
3¢ PEKTUBHO, 60J€E «IPULIETBHO» M TOYHO BeCTH OophOy C BO30OY-
AUTENEM, HECYIUUM KOHKpETHbIC, crieuuduyecKkne aHTUIEHBI.
ITpyu 3ToM Bo3pacTaeT U 3P PEeKTUBHOCTE 6a30BbIX peakLUil He-
cnenu$UyecKoro UMMYHUTETA, MOCKOJNBKY cneundpHUyeckue aH-
THUTENA, copbupysicb Ha MeMOpaHaxX KMANEPHbIX KIEeTOK WIN MHU-
IIeHEN, KaK OBl YKa3bIBalOT, KyJa KOHKPETHO N0/ Ha ObITh Hanpa-
BJ€Ha aTaka.

Buonornyeckuil cMbIC BPEMEHHOIO OTCTAaBaAHMS B pPa3BUTUU
peakuui cneundudeckoit cucteMbl BrioliHe oyeBuaeH. OH 3aKimio-
4aeTCs B TOM, YTO pe3€pBbl 3TOM CUCTEMBI HE pacXonyloTcs «Io Me-
JloyaM», Ha arpecCHIo, He NMPeACcTaBASIOLLYIO ONIACHOCTH JUIA XXU3HU
OpraHK3Ma XO3siMHa.

[1pu 3anycKe peakuvil, NpUBOASIUUX K Pa3BUTHIO BbIpaXX€HHO-
ro crieuM@uyecKoro oTBETa, aBTOMAaTM4YECKHU MPOUCXOAUT 0bpa3o-
BaHUE€ U HAKOIUIEHUE AOJTOXMBYILIUX KIeTOK namaATH. IloBTopHas
BCTpeya ¢ KOMIUIMMEHTAPHBIM aHTUICHOM, MPUBOIUT K MX YCKO-
PEHHOMY H MHTEHCHBHOMY pa3MHOXEHHUI0. B UTore KojiimyecTno 3a-
IWNUTHBIX ¢akTOpoB (AKTUBUPOBAHHBIX KIETOK U AHTUTEJ) OKa3blBa-
€TCs1 HACTOJIbKO 3HAYMTEJbHBIM, YTO BHEAPMBILMIICA BO3GYaUTE/b
6bicTpo U 3P (PEeKTUBHO HelTpanusyeTcss U yvnansercsa. KiuHHye-
CKHe npossieHUs 60/1€3HU NMPHU ITOM KPailHE HE3HAYHUTENBHBI WU
He BHISIBASIOTCS BoBce. B 1aHHOM ciiyyae MOXHO roBOpPHTB O HEBOC-
MPUHUMYMBOCTH K JAHHOI1 00JIe3HH.

TakuM ob6pa3oM, MOHUMaHUE UMMYHUTETA KaK MHOrogakTop-
HOIl 1 MHOTO3TAaNHON CUCTEMBI 3aLIUTHI opraHi3Ma Hauboliee npo-
IYKTUBHO Ha COBpeMEeHHOM 3Tare. B HacTodlliee BpeMs npemiara-
I0T BBUICAATh ABA OCHOBHBIX THIA MMMYHUTETa — BPOXACHHbIA
U NIPUOBPETCHHBINA.
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I. Bpoxcodennwii (anrn. Innate), UMMYHHUTET CBSI3bIBalOT
C NposIBJCHUEM Hecneun@PUyecKux peakuuit ¢paroumToB, 303UHO-
$UTOB, KOMIUVIEMEHTA U AP. TO €CTh 3T MEXaHM3MbI 3aLIMTH! PYHK-
LIMOHUPYIOT U MPEJCYHIECTBYIOT C MOMEHTa POXAEHUS.

YacTto B oTeYyeCTBeHHOI, OCOOEHHO B CTapoi JIUTepaType, BCTpedaeTcs onpe-
nejieHUe BpOXAEHHOI0 (KOHCTUTYLIMOHHOI0) UMMYHHTETa KaK HEBOCNPUHUMY K-
BOCTH OITHOTO BHIa XHBBIX CyllecTB K MHGpeKUUHU Jpyroro. Hanpumep, yenosek
He Soneet yyMoil cBuHeit U Haobopot. Ho B naHHOM clIyyae He BrioJIHe KOPpPeKT-
HO TFOBOPHUTL 006 UMMYHHUTEeTE. [IpocTO Vv naHHOro BUIa OTCYTCTBYIOT YCJIOBHA
(anre3MBHbIe pelUEnTOpbl, TEMIepaTypa, (pepMeHTH U T. J.) Uid HOPMaJIbLHOIO,
3BOMICLIMOHHO-JeTepMUHUPOBAHHOTO Napa3sUTUpOBaHUA 3TOr0 BO30yaMTeENA.
Ipy6o rosopsa, ecnu He yRraeTcd 3apa3suTb BUPYCOM FpuUnina Komrbiorep «Pen-
tium», TO HeJIb35 Xe Cephe3HO TOBOPHTHL O HATHYHMU Y HETO BPOXIEHHOrO UMMY-
HUTeTa, IIpocTO Yy 3TOiIT CUCTEMB CBOM, COBEPIIEHHO UHbIE «BUPYCHI».

Il. llpuobpemennoiii , UMY anarTUBHBII, UMMYHUTET CBsI3bIBa-
10T co cneuudundeckoi pyHkuuein tuMePpoUUTOB.

HelicTBUTENbHO, aHTUTEHCNeUU(pHUYECKUE peaKIIUUA 3TUX KIlE-
TOK He NpeacyllecTBYIOT M3HAYaJlbHO, OT poXiaeHus. OHU pa3BUBa-
I0TCS U 3aKpenJIsSIoTCA B OTBET Ha MAaCCUPOBaHHOE NMPOHUKHOBEHHUE
aHTUICHOB BO BHYTPEHHIOIO Cpey OpraHv3Ma. Takoil THII UMMYHU-
TeTa npuodpeTaercs. B 3ananHoit tuteparype €ro HasblBaloOT ajarn-
TUBHBLIM.

Ewue pas xouercss o6paTUTh BHUMaHUE YUTATEISI HA TECHYIO B3a-
MMOCBS3b crielUUPpHUUecKUX U HecrnieuMPuuecKuX GakTopoB UMMY-
HUTETA, UX B3aUMOPETYIUPOBAHUE U CIaXEHHbIE, FCHETUYECKHU 3a-
MpOrpaMMHUPOBAHHbIC NCHCTBUS M0 HAN30py 32 aHTUIFCHHBLIM MO-
CTOSIHCTBOM M 3alIMTOW BHYTPEHHEM cpenbl OpraHu3Ma.



2. BOSGHUKHOBEHMUE
1 3BOJTIOLUMNOHHOE PA3BUTUE
UMMYHWUTETA

Cucmema 3auqumol HUMUX OP2ARUIMOG OAUPYENCA HA PEAKUUAX
Qazouumosa, UHKANCYAUPOSAHUA, CEEPMBIGANHUSA 2EMOAUMPHI U peaK=
uuax dpyaux eymopaasholx axmopoe. Ilo ceoemy mexanuzmy
delicmeus OHU UMeIOm 04eHb MHO20 OGULUX 4epm C peaKuusaMu 6blculux
OP2aRUIMO8: (Paz2ouumo3omM, axmueauueii Komniemenmad, popmuposa-
HUEM 2paHyaeM, ONCOHU3AuUel, a MAaKxice ¢ pasAuHRoIMU NPOAGACHUA-
MU GOCNAAUMENLHLIX peaKuull.

Y evicuux e opeanuzmos noseasromca cneuuatbHvie Kaemeu-
AUMGBOUUmMbBL, Komopble MO2ym pacno3naAeamnb pasiuiHsle aHmMu2ensl
u npodyuupoeams cneuuuieckue UMMYHO2A00YAUHbI-aHmMuUmMend.

Haubonee ydaunsie dpesrnue Mexanuszmot 3auunsi He Gvlau yme-
pAansl 8 npouecce sgoaiouuu. B pesyivmame y evicuux opeanuzmoe
ciopMuposaracs MHOZOYPOGHEBAA CIIPYKMYpPA CUCmeMol UMMyHUMEe-
ma. Ilpocmute necneuughuueckiue u boaee cosepuiennvte cneuupude-
CKUE MEXARUIMBI OKA3AAUCH 6 Hell MEeCHO CEA3AHHBIMU, 63AUMHO YCU-
auean desmeavHocms dpyz opyaa.

B npouecce 3BOJMIIOLMY XUBBIX OpTaHU3MOB BBIXKMBAIU TOJBKO
Te, KTO yMeJ 3aluMiliaTh MOCTOSSHCTBO CBOEi BHYTPEHHEN cpenkl
M HE NONycKaTh MPOHUKHOBEHMSI B HEEC BPENOHOCHBIX 4yXKePOAHBIX
00BbEKTOB. be3yc0BHO, B COXpAaHEHHHU 3TOTO MOCTOSHCTBA BAXHEH -
IIYIO pOJIb UTPaiy HapyXHbIe TTIOKPOBHI, 3alUMIAIOLIME OPraHU3M
OT HeBnaronpUsATHLIX U arpecCUBHBIX aKTOpOB BHELIHENH Cpelbl.
HapyxHas KyTHKyJa WIM TJIOTHBIM MaHLUMPL CAYXUIU (NOJ0OHO
KpPernocTHOM ¢TeHe) BapbepOM HA NYTH NPOHUKHOBEHUSA NMapa3uTHU-
YECKMX OpraHu3MoB. TakHe CTPYKTyphl HApPYXHBIX TOKPOBOB MpH-
CYIIM BCEM XHUBBIM dopMaM, BKIoYad U Miackonutawolux. [pu
3TOM HapyXHbLI€ MOKPOBLI B MPOLECCE IBOJIOLUU HE OCTABAIUCH
NIpOCTO UHEPTHLIMU BapbepaMU, OCOOEHHO TaM, Iie B CUNY PU3HO-
JIOTUYECKUX NPUYUH OHU OBLIM TOHKU U JIETKO npoHULaeMbl. OHU
NpUOGPETATU CIIOCOOHOCTL CUMHTE3UPOBaTh CilUM3b, 00OBOJAKHBaO-
11y DakTepuH, WIN 1PYrUe CEKPeThl.

Y MiekonuTaoliuX, HANpUMEP, CEKPETHI CATbHBIX XEJI€3 KOXH
MOTYT yOMBaTh LAl P MUKPOOpraHu3mMoB Gjlarofaps AeiCTBUIO
XUPHBIX KUciaoT ¥ pH. Ciusucreie 060104KU ToXe NMpUodpein Ha-
6op 3alUMTHLIX MexaHU3MOB. KileTKM pecnupaTopHOro Tpakra ume-
IOT MepuaTelbHble peCHUYKHU, BHITAIKMBAIOLLIME 3K30T¢HHLIE 00be-
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KTbI, a TaKXe NMpoAyLUUPYIOT OPOHXHANIBHYIO C1H3b, O0BOJIAKUBAIO-
IIYI0 MUKPOOpPraHu3sMel M BUpPYChl. B nullleBapuTeNbHOM TpakTe
00JBILYIO 3aLIMTHYIO POJb UTPalOT KUCABIH pH XeaynoyHoro coka,
bepMeHTBI M KOHCUCTEHLIMS XUMYcA.

Ho nioGble KpenocTHBIE CTEHBI HE OYAYT Cepbe3HBIM NPENSITCT-
BMEM, €CJIM UX He 3alUMILaloT yMenble BoUHbI. [To3TOMYy yXe y Ku-
IIEYHOMOJIOCTHRIX M I'YOOK non aHAonepMoit obHapyxusalorcst ¢a-
TOLUUTUPYIOIINE KIeTKH — Oayxanatwoiiue amedouutbl. OHU crio-
COOHBI ¢arouMTHpOBaTh U TiepeBapuMBaTh YyXKepolHble KIETKMU,
y4yacTByA, TAKUM 00pa3oM, HE TOJLKO B 3alllUTe, HO M B MUTAHUHU
CBOEIo OpraHusMa.

[lonaraioT, YTo UMEHHO KJIETKH 3TOr0 TUIA CTANM poJoHaYyalb-
HUKaMU LeJOoH CHUCTEMbl, Ha3BaHHOH JUMGPOMUCTOWIHBIM KOMII-
JlekcoM. Te WIM UHbIE BapMaHThl 3TOr0 KOMIUIEKCA BCTpeYyaloTCs
yXe Ha 0ojiee Nno3aAHUX 3Tanax 3BoMIOLUH (Y YepBeit, MOJIIOCKOB,
YICHUCTOHOTHX) B BUIE pasHOOOPpa3HbIX TUMPOUAHBIX CKOMICHUMA
M Y3€JIKOB.

ToBopst 0 pakTOpax 3alUMThl HU3LWHKX (6€CNO3BOHOYHBIX) Opra-
HU3MOB, CJIeyeT OTMETUTD, YTO MPU NPOHUKHOBEHUH YYXKEPOJHBIX
00BEKTOB Yepe3 UX HapyXXHBIE TOKPOBBI 3TH OPTAaHU3MEBI BKJIIOYAIOT
LEeJbI psid KJIETOYHBIX U T'YMOPAIBHBIX MEXaHU3MOB, KOTOpLIE
MOXHO ObI710 6B CUCTEMATU3UPOBaTh C/ICAYIOLIMM 00pa3oM:

1) ¢parouuTOo3 NaToreHHOro oOBbEKTA;

2) UHKancyl11MpoBaHUE OOBEKTA;

3) cBepThiBaHUE (Koaryjaduust) KpoBU (reMolUMdbl) M 3aXKUB-
JICHUE PaHBbl;

4) peakuuH r'YMopajibHBIX (hbaKTOpPOB.

I. Dazoyumos — xak daxTop 3alIUTHl BCTpeyaeTcs NMpakTHie-
CKH Yy BceX Oecrno3BoHOUHBIX. KaK M y BhICIIMX MO3BOHOYHHBIX, 3A€Ch
UMEIOT MeCTO Bce pa3bl — XeMOTAKCHUC, ITPUKPETUIEH e, NOoole-
HHE, IiepeBapUBaHUE U yaAEHHE.

OnHako npuvKpeIuleHYe, KaK INMpaBWIO, MpoucxoauT Oe3 yya-
CTUA olNcoHU3MpyoLuX gaxkTopoB. BapuaHT daroiinrosa 6e3 onco-
HU3alUUU (BO3MOXHO KaK JPEBHEHIUMI) UMEET MECTO U Y BBICLLIMX
opraHu3moB. B To xe BpeMs, Y HEKOTOPbIX Oecrio3BOHOYHBIX (MOp-
CKHe €XHU) Ha noBepXHocTH (arouMTOB yXe oOHapyXHBalOTCs
CTPYKTYphI, noao6Hbie C3b-perientopam.

II. Huxancyaupoeanue. Y HU3LUX OPraHU3MOB MPOUCXOAUT
B TOM cjlydae, Koraa pa3mepbl Mapa3uTa cJUILKOM BETUKHA WIH Be-

20



JIUKa UX KOHLEeHTpauusa. BOKpyr napasutra opMUPYIOTCSI MHOIO-
yucJeHHbIe arperaThl — y3¢JKU U Kancyibl. [To ¢cBoeMy cTpoeHUIO
TaKue CTPYKTYpbl OUECHb IOXOXM Ha TpaHyJieMbl, BO3HUKAIOLLUE
y MJICKOITUTAIOLLIMX.

H3onupoBaHHble TaKUM 00pa3oM Iapa3uThl MOI'YT INOrudaTh
nold JIeHCTBHEM aKTUBHBIX (OPM KMCJIOpOLa U MEPOKCHAA3BI. ITU
MPOAYKTHI OOHapYXKeHbl Y HEKOTOPBIX MOJUTIOCKOB, KPYIJILIX YEPBEH
M WICHUCTOHOTUX. TOKCUYHOE NCHCTBHE OKa3blBacT TAKXKE CEKpE-
UM TU301IUMa U JIPYTHUX JIU30COMaJIbHbIX GEpMEHTOB, OOHApPYXEH-
HbIX B IpaHyaax GarollM THPYIOLIKX KIETOK.

Kak ¢arounTtos, Tak U MHKaAICYJUpOBaHUE B CBOEM pa3BUTUM
OUYEHb 3aBUCAT OT B3aUMOJIEHCTBUSA ParoUUTUPYIOLIUX U FEMOCTa-
THUYECKUX (TPaHYJAAPHBIX) KICTOK.

III. Ceéepmuieanue. TloBpexacHus, BO3HUKAIOLIUE YV OECIIO-
3BOHOYHBIX OPraHU3MOB B pe3yJibTaTe TPaBM WIU BHEIpPEHUS Iapa-
3UTOB, JOBOJILHO JIETKO 3aKMBalOT. DTOT 3¢ PEKT nocTuracTcs oa-
rozaps BbIISYUBAHUIO XXUPOBOTO Te€Jia, COKpPAllEHUIO MBbILIL, KOa-
TYJAALMY MJasMbl U arperaiMy KIE€TOK KpOBU ¢ oOpaszoBaHUEM
TpoMOa U/WiH 32 CYET OTIOXKEHHUS B HEM MeJIaHUHA.

TpoMOupoBaHue paHbl ¢ Koaryasiueil IiasMbl oTMeyaeTcs
MPEUMYLIECTBEHHO Y YWICHUCTOHOTHX, XOTs UMEIOTCS HEOCIOpU-
Mbl€ JaHHBIC O HAIUWYUHM MOOOOHBIX peaKUHM y KOJibUaThIX YEPBEH
M UTJIOKOXHUX. B 3TOM nipoliecce y4aCTBYIOT FEMOCTAaTUHUECKUE KIIET-
KK, KOTOPBIC arperupyloTCs B JIOKYCE MOBPEXKICHUA U CEKPETUPYIOT
COLEPXUMOE CBOMUX FpaHy, BbI3blBasd CBEPThIBaHUE TU1a3Mbl U 00-
pasoBaHHUEe IpodyHoro reMouuMTapHoro Tpomda. CiloXHBIH Kackan
depMEHTATUBHLIX peaklUid, MIPOUCXOA[LUUX NIPU 3TOM (C U3MEHE-
HUeM KoHueHTpauuu Ca v pH), B onpeneIeHHON CTEMEHU MTOXOX
Ha rnpoiecc TpoMO00oOpa3oBaHUA Y [IO3BOHOYHBIX.

IMpoliecc KoaryasiLiu¥ BeCcbMa BaxKeH 115t YA€ HUCTOHOTUX, MOCKOABKY 3amy-
CKaeT MeXaHHU3MBbl pacno3HaBaHHA «yyXoro». JlocTuraetcs ato Gnaronaps ne-
rpaHyAsSLUHHU FreMOCTaTHYEeCKHUX KJeTOK. [1oJ1araloT, 4To MpH KoaryasilluM NMpoMc-
XOOUT npespalicHue ¢epMerHTa npodeHONOKCcHIa3bl B ¢eHonoKeuaasy. [pu
3TOM M3 reMOCTaTHYECKUX KJIeTOK BbICBOOGOXAalTCst HaKTophl paco3HaBaHUs,
KOTOpble YCHAHBAIOT (paroLMTO3 H/MIH HHKaINCYAUPOBaHUE YYXKEPOAHBIX aTeH -
ToB. Tak, OUMINEHHBIH arrNOTUHUH U3 KpoBH TapakaHa BDL-1, axtusupyio-
UIMiA npodeHoNoKcUAa3HbI Kackal, 00jagaeT BLICOKMM CTPYKTYpPHLIM
N GYHKUHOHATBHLIM CXOICTBOM C MAHHO30CBS3bIBAOILIMMHU JIEKTUHAMH MMO3BO-
HOYHBIX., (3TH NeKTUHbI CITOCOOHBI CBA3LIBATLCS C MOBEPXHOCTHIO MUKPOOpPTa-
HI3MOB U AKTUBUPOBAaTb CHCTEMY KOMIUTeMeHTa.) Tak Xe, Kak U MaHHO30CBS-
3blBalOLLIME NEKTHHBI, 6e10K TapakaHoB BDL-1 akTHBMpYeT KOMILUIEMEHT M CO-
AepXUT KoJU1areH- M YIlleBOApacno3Hawuiue JOMEHHI.
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IV. Iymopasvnote paxmopuot 3auumet. Cpeay 6€JKOB BXOIs-
LLIUX B CUTEMY I'YMODPaJIbHbIX ()aKTOPOB 3aLUMThl Y HU3LIUX OpraHu3-
MOB, MOXHO BBLACJIUTbL LEJbIA PsI BELIECTB, KOTOPhIE IO CBOCH
CTPYKTYpaM ¥ pYHKLMSIM BeCbMa HalTOMUHAIOT MOJIEKYJTbI OTHOCH-
MbI€ Y MJIEKOMMUTAIOLIMX K cUcTeMe UMMYHHTeTA. HanpuMep, uMe-
€TCA HEMAJIO COOOIIECHIM, YKa3biBalOIMX Ha IMPUCYTCTBUE KOMITO-
HEHTOB KOMIUIEMEHTIIONOOHO# cHUCcTEMBI Y 6€CIIO3BOHOYHBIX (Tyce-
HU1IBI, YIEHUCTOHOTUE, MOpcKue exu). [Ipyyem npodeHoNoKCH-
na3Heliil Kackan ([TPO) y WieHUCTOHOTUX HEKOTOPHIE aBTOPHI CpaB-
HUBAIOT C aJIbTEPHATUBHBIM IYTEM aKTUBALIMU KOMIUIEMEHTA.

bonee Toro, y HEKOTOpBIX HAaCEKOMbIX (MyX, MypaBbeB, 0abo-
yek) obHapyxXeH psal aHTUOaKTepUalbHbIX 6eJKOB (FeMOJIMH, LICK-
POJUH U 1p.), KOTOPhIC UMEIOT 3HAYUTEIBHYIO FOMOJIOTUIO C UMMY-
HOTJI00Y/IMHAMMU MO3BOHOYHBIX. CUMTAETCS, YTO OHU XK€ (I'eMOJIUH,
arrIlOTUHUHB] ¥ KOMITOHEHTBI CUCTEMBI ITpodeHOMOKCHAAa3bl) yya-
CTBYIOT B IIPUMUTHUBHBIX peakLIMsX paclio3HaBaHHUS YYXKEPOIHOTO
MatepHaia. [1puyeM 3TOT npoliecc pacrno3HaBaHUs yxe Mpeamnosa-
racT B3auMoleiCcTBUE MeXay darollMTapHbIMU Y T€éMOCTATUYECKHU-
MU KJICTKaAMHU.

LIMTOKKMHBI, BUAMMO, TAKXKE HMMEIOT JOBOJBbHO IPEBHIOK 3BO-
JIIOLIMOHHYIO UCTOPUIO. TaK, MPUCYTCTBUE HUTOKMHOMOLOOHbIX MO-
JIEKYJI, YYACTBYIOLUMX B PEryjsiliMM 3alIUTHBIX peaKUuil, oTMEUYEHO
VK€ Ha HUSMIUX CTYIIEHSIX 3BOJIOLUMOHHON JIECTHULAI. Y IpocTei-
WKUX HailneHpl MosieKyJibl (E2-1), CTpYKTYpHO U PYHKLIMOHANBHO
CXOIHbIE C MHTEpJIcHKHUHOM 2 Miackorutamwlux. CoenmHeHus,
pornctBeHHble 1L-1a, IL-1b 1 TNF, Ob11M U301upoBaHbl Y UIJIOKO-
JKMX 1 KOJbYyaThIX UepBei. KpoMme Toro, y Oecrno3BoHOYHbIX 00Hapy-
XKEHBI 2iIK03aHOMIB! Y OITMATHBIE NMEITUIBI, UTpalollKe orpeaciaeH-
HYIO POJIb B PETYIsilUH UMMYHOPEAKTUBHOCTH.

OnHKM U3 OCHOBHBIX 3BOJIOLMOHHLIX PaKTOPOB CYLIECTBEHHO
MOBJIUABLIUX HA pa3BUTUE CUCTEMbI UMMYHUTETA, SBUJIOCH MOSBJIE -
HUE Y TNEPBUYHOPOThIX OCCIO3BOHOYHBIX CleUMaTU3UPOBAHHBIX,
aHTUreHpacno3Hawux AMuMdoumuTononoOHbIX KileToK. [Tojaralor,
4yTO UX MpenkaMu ObLIU TE XKe Oayxaalolre aMmeOoUTbI, KOTOphbIE,
M0-BUIUMOMY, YXKE UMEIH V-TEHHI.

MHorue 13 6ecro3BoHOYHbIX 00/1a1al0T CITIOCOOHOCTBIO K OTTOp-
JKEHUIO KCEHOTEHHbBIX U AaXe aJ/UIOreHHBIX TpaHCIIaHTaToB, ONHaKo
peakUUH OTTOpXKEHUA Y HUX SABHO 3aMEANCHHBI, a UMMYHOJOTUYC-
cKasl «[aMATh» 00JIc€ KPaTKOBPEMEHHA, YeM Yy NMTO3BOHOYHBIX.

PeHoOMeH aNTOreHHOTo pacNo3HaBaHUdg, OOHAapyXeHHBIi
y 6¢CII03BOHOYHBIX, CBUAECTENBCTBYET O BO3MOXHOCTH IPUCYTCTBUA
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Yy HHUX MOJICKYJI-NMPCAIUCCTBCHHUKOB IJTaBHOFO KOMILICKCA THCTO-
cosmectumoctu MHC.

CyillecTBYET HECKONBKO HHTEPECHBIX THITOTE3, TIPEATIoNaralomux, uTo:

— cucteMa MHC cdopMmupoBanack Ha Golee paHHUX 3TaMaX IBONIOLHM,
yeM CUCTEMa HMMYHOTOOYTHHOB, U He3aBUCMMO OT Hee. [To3nHee, B Xone 3B0-
JIIOLKHY MO3BOHOYHDBIX, npoucxonmwia uHTerpauna MHC u cucreMbl HMMYHOT -
JOOYNUHOB, UTO U obecrieyi10o HeOOXOAUMOE B3aUMOe iCTBHE aHTUFEHIIpE3eH-
TUPYIOLIUX KIETOK M TUMQOLIMTOB;

— cuctema Mmoiekya MHC aBonwumnoxHHo npousolitia ot 6eJIKoB TeIL10BOro
LI0Ka;

— Monekyiasl MHC MoryT ObITh MOTOMKAMH MOJIEKYR, CXOOHBIX C B:-MHKpPO-
rnoOy1MHOM, MHOTOYMCAeHHbIE Pa3HOBUIHOCTH KOTOPOro BO3HHUKAIHU B pe-
3yJibTaTe MyTauHui FeHOB M IaBjieHUs otdopa.

OnHako peajlbHO€E NOSBJICHUE aHTUTCHOB IMTaBHOI'O KOMIUICKCA
ructocoBMecTumocTd MHC oTMEYaloT TONMBKO Y YETIOCTHOPOTBIX
MO3BOHOYHBIX (OT XpALIEBbIX pbi® U Bhillc). XapaKTEpHO, KCTATH,
YTO Ha NMPOTEKAHHWE UMMYHOJOTHYECKHX PeaKUMHA Yy XJIagHOKpOB-
HbIX XXUBOTHBIX G0JIbILOE BIMSAHUE OKA3bIBAET TEMIIEpATypa.

Hanpumep, HU3Kas TeMniepaTypa BOIbI TOPMO3UT NMpoiudepauuio T-KaeTok
y HeKOTOphIX pbib. OObscHAOTCS 3TU 3PDEKTH HUIKHUM coldepXaHHWeM HeHa-
CbILIEHHBIX XUPHBIX KUCJIOT (0J1EMHOBOM M Ip.) B KNETOYHBEIX MeMOpaHax pul0.
3TO U 0DYCJAOBAUBAET HU3KYIO UX YCTOHYHMBOCTL. CUMUTALOT, YTO KOpMa ¢ BbICO-
KUM co/lepXaHWeM HeHacCbILIe HHBIX XUPHBIX KUCAOT cOcOOHBI NMOBLIILATL pe-
3UCTEHTHOCTb U allanTallMOHHbIE CIIOCOOHOCTH V phIO.

UcTrHHBIe UMMYHOTJIOOYIMHOBBIE MOJIEKY/TBI HAYHUHAIOT OOHa-
PY>XUBaTbCA TOJNBKO Y YeJIOCTHOPOTBIX. OnHaKo Bce aHTUTENA, KO-
TOpble IMPOAYUUPYIOT XJIaJHOKPOBHbIE [103BOHOYHbBIE, XapaKTEpU3y-
I0TCSl CpPaBHUTENbHO HU3KUM apduHUTeTOM. Kak npasuno, 3To M-
MYHOTJIO0YJIMHBI Kilacca M.

OTMeyaeTcsl onpeleneHHas 3BOJIOLUHOHHAS KOHCEPBATHBHOCTb CTPYKTYPH
aHTUTel. Kak npasuno, Bce MMMYHOITOOYJIMHBI COCTOAT M3 TAXENbIX U JJErKUX
MONUMNENTUIHBIX LeNnel, cOOpaHHBIX B JOMEHHBL.

Yo kacaeTcs IgM, To y pBIG, KaK M y ApYTHUX XKUBOTHBIX, THXeJble LCMH 3TO-
ro HMMyHOIJIO0YNIHHA COCTOSIT U3 YeThipeX KOHCTAHTHBIX M OAHOrO BapHadens-
HOro NoMmeHa. Jlerkue u TsiXesble LeNU, Kak H Y BRICLIUX MAeKOMUTAOILHX, CO-
eAWHEHBl S-S CBA3SMHU.

Y ckaroB M akyn oGHapyXeHH HM3KOMOJIEKYISipHbBIe aHTUTela, COCTOALLHE
TOABKO U3 Nerkux teneil, OHH noayuywim HasBaHue IgR. Hx ponb B npoliecce
IBOMIOLIMM TTOKa OCTaeTCA HeBbiICHEHHOI,
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Y amdpubHit, penTUIUI U NITHL UMeeTcsl cBOOOAHBIN IgY, KoTophlit BO3MOX-
Ho gaBUACA npeiautectBeHHHUKOM IgG M IgE Mmnekonutamunx. OH COOepXHUT
B CBOEM COCTAaBE€ M30THUIM TAXE/bIX LieNei, NMpeacTaBIeHHBIX YEThIpbMS KOH-
CTAaHTHBIMH JOMEHAMH.

TakuM obpa3oM, cUCTeMa UMMYHUTETA B IpoLIeCCe IBOJIIOLIMHU
dopMmuUpoBaIach MpPEXAE BCETO KaK CUCTEMA KU3HEOOeCIeyeHus,
3alllMLIas XXUBOM OpraHU3M OT INMPOHMKILUX YYXKEPOAHLIX U U3ME-
HUBLIMXCSE COOCTBEHHBIX KJIETOK. [IpH 3TOM 3BOJIIOLIMOHHBLIM IIPO-
LLleCCOM $IBHO IMOAIEPXUBAETCA TeHACHUUS K nudpdepeHunalun
M YCIOXHEHUI0 UMMYHHOH CUCTEMBI. C BOCXOXIEHUEM IO 3BOJIIO-
LIMOHHOM JIECTHULIC Y OpraHM3MOB OOHapyXMUBacTCs BCE OoblIce
KOJMUUYECTBO KJIETOK, CIICLUMAIU3UPYIOILUMXCA Ha pealM3allMM Ka-
KUX-TU00 ornpeneieHHbIX 3alUUTHBIX GyHKuMi. Haubonee ynau-
'HbI€ BapUaHThI 3aKPEIISLNUCD.

XapaxkTepHbIM CBOMCTBOM CUCTEMbl UMMYHUTETA SBJISIETCA TO,
YTO B ITPOLIECCE €€ IBOJIOLUUM MOABIAIOLIMMACA HOBBII MPU3HAK HE
oTpU LA Npeabiayliero. TakuMm odpa3oM, CUCTEMA 3aLLIMTh! Ha BbIC-
IIUX €€ CTYINECHSAX UMEET YK€ MHOTOYPOBHEBYIO CTPYKTYPY, KOTopas
BKJIIOYAETCSl HE cpa3y, a rnocjeaoBateabHo. BHayane 310 ¢darouu-
TapHbl€ U Apyrue ApeBHUE HeceuuUuyeckue peakiimu, ¢ Ux rnpu-
MUTUBHLIM Paclio3HaBaHUEM Pa3pYLICHHBIX U «HE CBOUX» MOJIEKYII.
OHY XKe SBJISIOTCS BKIIIOYaTeeM 00Jiee COBEpIICHHOM, crieuudu-
YECKOM CUCTEMBI 3allIMThI, KOTOpasg ACHUCTBYET OoJice LieJicHaIpaB-
JIEHHO U 3 PEKTUBHO.



3. KPATKAR XAPAKTEPUCTUKA KJIETOK
UMMYHHOIO OTBETA

Bce xaemxu ummynnoil cucmemst npoucxoéam om Cmeoao6oi
Kp0o8emeopHoll KaemKu, A0KAAU3UPYIOuelicA 6 KOCMHOM Mo32e. B daas-
Heillutem ux paseumiue Moxcem npoxooums aubo no nymu aumgonossa,
Au60 mussonoaza. Ilo nepeomy nymu paseuearomcsa aumgouumot. Bee
ocmaavHbie ACUKOUUMbl pa3GUEAIOMCA 0 Nymu MU340n033d.

Bce uzeecmnsie xaemxu ummynumema MoxcHo o6sedunums 6 He-
CKOABKO OOALUIUX 2PYNN, 6 3AGUCUMOCHIU O BHINOAHACMBIX UMU DYHK -
yui. Ilpedsazarom evideanms:

1) pazouyumet (maxpochazu u neiimpocpuast) , ocyuwecmeasnioujue
G OCHOGHOM QyHKUUU hazouumo3a (6HYMPUKAEMOMHBLI KUAAUH2);

2) epauyaoyumot (303uHoghuavt, my4note Kaemxu, 6azogurvt
u mpombouumot), GoinOAHAIOUUE PYHKUUU GHEKACTMOMHO2O UUMOAU3IA
Mumenei;

J) anmuzennpeszenmupyiowiue Kaemku (pazauxnoie NONyARUUU
OeHOPUMHbIX KAemOK), NpedcmasAaiouiiie QHMUZEH 018 AUMPOUUMOE;

4) 3ndomeauasvhsle u dpyzue Kiemu, opmupyroulue MUKpooKx-
PYAHCceHue KAemoK UMMyHumema;

5) aumgpoyumet — peaausyrougue ocHoéHusle yHKUUU cneyugutie-
CK020 UMMYHHO20 omeéema.

Imu kremku umerom Ha ceoell NoeepxXHOCmU CReyuUatbHsle Mole-
KY1bl, KOMOopsie NOMO2aI0M UM OCyuiecmeanams é3aumodeiicmaeue me-
#c0y coboil u ebinoAHAME Npucyuiue UM QYHKUUU.

CucrteMa 3allMThl, KOTOpasi GOpMHUpOBaJIach B MpPOLIECCE 3BO-
JTouuMu, TpedoBana OpICTpoil MOOHIU3ALIMM KIIETOK B oyar Iopaxe-
HUA U UX UHTEHCUBHOIO KOHTAKTa KaK ¢ UHPEKLMOHHBIM arcHTOM,
TaxK ¥ Ipyr ¢ npyroM. HaubOonee noaxoasliumMu rpeTeHIAEHTaMK1 Ha
3TY pOJib ABJISAUCH LHUPKYJHPYIOLIHNE KINEeTKU KpoBd. [loaToMy He
CJlydaitHO MOYTU BCe KJICTKU UMMYHHOI1 cUCTeMBI BepyT cBOE Haua-
JIO OT CTBOJIOBOM FEMOIO3TUYECKOH KpOBETBOPHOM KJIETKH.

[TpeniuecTBEeHHUKM KJIETOK UMMYHHOI cuUcTeMbl (cM. puc. 3.1)
MPOXOAAT ABa OCHOBHEIX ITYTU Pa3BUTUI:

1) muagonos3 — obpa3oBaHue (arouMTOB, FPaHYJOUMTOB
U APYIUX JICHKOULMTOB;

2) numoornoaz — obpasoBaHHE TUMPOIIMTOB.

Bce x1eTKM UMMYHHOIT CUCTEeMBI Ha OCHOBaHUHU UX NTPOUCXOXK-
IeHus, MopdoJoru ¥ PpyHKIIMU MOXHO O6pl1o 6bl pa3dciUTh Ha
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[porcxoxAeHHe KAETOK MMMYHHOR CHCTEMbI
KNETKA M3 PARA  HOTYPQNbHBIA  MNQ3MATUYECKON
makpadar DEHLPUTHBIX Kunnep KNETKa
MGHOUMT ?
HeHpodun
& ?
obLLui .
o sgsgg;\ e
NUMPOUAHLIX /
KIETOK ©——>(co4")
6azodun 4’/ aBuumi \
CDB’)
303uHodun

NPEALIECTBEHHNK
KNEeTaK
MMENANIHOrO

CTBONQBASA
KPQBETBOPHAA
KNeTka

L2055 TpoMBoLUTH

puc. 3.1

HecKoNbKo Goabliux rpynn. Takoe CUCTEMHOE pasnejieHue BeCchMa
YCJIOBHO, HO He00Xx0auMO 1Wis 6ojee AICHOrO NOHUMAHUS MEXaHU3-
MOB UMMYHHOIO OTBETA,

I. Dazouyumut — xieTKH, ocyliecTRIsAIOMIME GaroluTo3 ¥ 3NMU-
MMHaLUIO Bo30yauTessa (MOHOLUTHI/MaKkpodaru U HeHTpPohUibl).

II. Ipanysroyumet — XneTku, OCYLIECTBISAIOLIUE BHEKIETOY-
HbIi1 LUTOJMU3 BO3OYAUTENS 3a CUET CEKPEeLIMU TOKCUYHBIX CYOCTaH-
LIMiA, conepxKalluxcs B Ux rpaHyaax (3o03vHopuiel, 6azoduibl, Ty4-
HblE€ KJIETKH).

III. Aumuzennpeszenmupyioujue kaemxu — KIeTKH, NpeACTa-
BASIOIIME TUMPOLIMTAM aHTUTEH WIS €r0 crieuM¢pHUYECKOro pacro-
3HaBaHUs.

V. Tumgpoyumut — xXjeTKU, CIOCOOHbIE OCYILECTBISTh pacIio-
3HaBaHUE€ aHTUTCHOB U pa3BUBATh CrieUUPHYECKHUE peaKUUU UM-
MYHHOTI0 OTBETA.
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V. Jndomeauasstsie Vi 1pyrue KIETKH, UTPAKOLLHE BaKHEHLIVIO
po.Jib KaK ¢akTophl, GOpMHUPYIOLIHE MUKPOOKPYXKEHHUE KJIETOK UM-
MYHHOM CUCTEMBI U CEKPETUPYIOLLIME pa3IUYHbIe MCAUATOPDI.

OdyeHb BaXHO OTMETUTD, YTO MHOTUE yHKIIMK (0CODEHHO Y K1eTOK MUENo-
WIHOTO pana) «nepekpbipatorcs». HanpuMep, Makpodaru u ocobeHHo HeitTpo-
¢ u:bl, Kpome haroltuTapHbiX CBOMCTB 00:1a1a10T, MOAOOHO rpaHyIOLUTaM, Bhl-
paxKeHHOM CMOCOOHOCTLIO K AeTrpaHyAILUHUH H BHEKIETOYHOMY LMTOANU3Y. 303HU-
HOMWILI, TPAIULLMOHHO OTHOCUMbIE K I'paHyAOLIMTaM MOTYT (harolMTHpOBaTh.
A Makpogaru, B-1uMdOLUTEI U, BO3MOXHO, TYYHbIE KJ1eTKH YacTO BbICTYNAIOT
KaK aHTHUIeHIIpE3eHTUPYIOLIHE.

BeposiTHO, pa3HooOpa3ve U OBUIHOCTL PYHKLIMIT KN1eTOK HMMYHHOIt CUCTe-
Mbl OOYCJOBNEHDI!

— C OIHOM CTOPOHBI, BONOUUOHHON OOUIHOCTBLIO X NTPOUCXOXKIEHHSA;

-— C IPYTOH CTOPOHbBI, HEOOXOAUMOCTLIO pa3BUTHA 3alUMTHLIX peaKLIMIA ¢ pa3-
HOOOpa3HbIMU MCXaHU3MaMU KWLIKHTA (killing — youiicTBO), MOCKOILKY ¢op-
Mbl UH(EKLIHOHHOI arpeccUH Takxe odeHb pasHooOpa3Hbl (BUpPYChI, Mapa3UThi,
rpuOLl U T, 1.),

3BOAIOUHS BOOOLUIE BeCbMa YACTO NOAAEC PXKUBALT «AYONIUpOBaHHe QYHKLHIA»
B pa3jIMuHbIX XHBBIX CHCTEMAX.

B nuTepatype MHOroa BCTpeYyaeTCs MOHATHE «BCIIOMOTaTE/IbHbIX»
A-KJetok (Accessory cells), o MoBoLy KOTOpbIX HMEIOTCS pa3IuyHbIE
MHeHuUs. B onHux ciyyasx K HHM OTHOCAT BCe KJIeTKU 6eJToit KpoBHU 3a
VCKJIIOYCHUEM TMMGOLUTOB. B APYrUX — 3TO aHTUT€HITPE3CHTUPYIO-
LIME, FHAOTEUATIbHBIE KJIETKU U TpoMOoLuThl. BeTpeyaloTes M MHbIE
B3rasiobl. He akileHTUpYs Ha 3TOM BHUMaHMSl, paCCMOTPUM TpeAcTa-
BJICHHDIE BbILLIE FPYIILI KJIETOK, HAUMHAsA € KJIETOK, CBI3aHHLIX C Me-
XaHU3MaMU BpOXAEHHOTO, HecreupuuyecKoro UMMyHUTETA.

3.1. DATOUMTUPYIOLLUME KNETKW

HecMoTtpsa Ha TO, 4TO QarouUMTHPYIOLIMMY CBOMCTBAMY MOTYT
o0Jianath OYeHb MHOTHME KJIETKM OpraHM3Ma, B JaHHOM pasiejie
pedb UIET TOJBKO O «[podecCUOHANIBHBIX» darouuTax. B 3Ty rpymn-
11Ty MOXHO BKJIIOYHTh OBE PA3HOBUIHOCTH KJIETOK:

1) MOHOUMUTHI ¥ JTOKAJIM30BaHHbIC B opraHax Makpodgaru, KoTo-
pbl€ BCe BMECTE OOBENUHSAIOT B CHCTEMY MOHOHYKJICapHbIX aroiiu-
TOB;

2) HerTpod Wbl (MUKpOgaru) — oaHa U3 CaMbIX MHOTOYMCJICH-
HBIX ONyIAUUIN KIETOK Oe0i KpOBU.

B coBpeMeHHOI#1 TuTepaType HeHTPOGWIbl HHOFIA Ha3HBAKOT NONUMOpdHO-
SZIEPHBIMU FPAHYIOUMTAMH, YTO YKa3slBaeT Ha UX GYHKUHOHANbHOE U Mopdo-
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JAOTHYecKoe POLCTBO C IpaHyAOLUMTaMH U ellie pa3 noayepKUbBaeT «00UIHOCTL»
¢yHKuHit. OnHaKo, YYUTHIBAS BPOXKIEHHbIE CMTIOCOOHOCTH K haroluTo3y, Ux ro-
pa3io y100Hee pacCMaTpUBaTh B IpyIine «MpodecCHOHANbHBIX» (paroLMTOB.

IOTH KJIETKU HAXOLATCS B NEPBOM 3IUECJOHE pa3BUTHS 3aLUUT-
HbIX peakiui. OObIYHO OHHU MEPBBIMU KOHTAKTUPYIOT C «IIpOpBaB-
IUUMHCS» MHUKpOOpraHM3MaMM M Iapa3sUTaMM U, KaK IpaBHIIO,
o0ecreynBaloT UX rudesb U 3MUMMUHALIMIO. [IpU HEBO3IMOXHOCTH
CIIpaBUThCH CAMOCTOSITEIbHO, OHY MHULIMMPYIOT LIEJIbIH KacKall pe-
aKlIMH, 3anmycKamlMil MexaHM3Mbl CIEUMPUYECKOTO UMMYHHOTO
OTBETA, [IPYU KOTOPBIX UX XK€ KHIIEpHas CTIOCOOHOCTh B OTHOLLIEHUU
BO30YIMTENN Bo3pacTacT MHOTOKpaTHO.

3.1.1. MoHouuTbl 1 Makpodaru
(Monocytes/Macrophages)

MMpoucxoxpeHue

MoHouuTel 6epyT CBOE MPOUCXOXAECHUE BO B3pOCIOM OpraHHu3-
M€ OT CTBOJIOBBIX KPOBETBOPHBIX KJIETOK (M. puc. 3.1.), a B amMbOpu-
OHE — M3 XEJTOYHOTro MellKa 1 redyeHu. Jlo3pesast B KOCTHOM MO3-
re 710 CTaAMM MOHOILIUTA, 3TU KJIETKM IMOCTYMNAIOT B KPOBb, FAE LIUpP-
KYJaupyloT B TeyeHue 2—5 nHeit. ITocne 3Toro oHU MUIPUPYIOT
B pa3MYyHbI€ OpraHbl U K3 MOHOLIMTOB IpeBpallaloTCS B Makpoda-
ru. [TponomXHUTENbHOCTL UX XU3HU KoseomeTcs oT 20 cyTok 1o 6—
7 MecsilieB, B 3aBHCMMOCTH OT CYOITONYJISILIMKA M JTJOKAJIM3alluM B Op-
raHe, MoHOUMTHI ¥ JIOKanu30BaHHbLIE B opraHax Makpodaru npu-
HSTO OOBLENUHATHL B CUCTEMY MOHOHYKJI€apHbIX (harolUTOB.

CyMTaeTcsi, YTO HEKOTopble MOHOLIMTHI CIOCOOHB! K OOHO-
JBYXKpaTHOMY JeJIEHUIO B pe3uIeHTHOM opraHe (He Oonce 2% ot
BCEro MyJla 3TUX KJIETOK). 3TO U 00bACHAET BCTpeYaloLUHiics B JIu-
Tepatype 3P PEKT «pasMHOXKECHUA» MaKpogaros B OpraHe.

Mopdonorus

MOHOUMTHI NpPENCTaBAAT CO00H KpyrnHbBIE KNE€TKU OKpPYIJIOR
$opMbl, C XapakTEpHbLIM MOAKOBOOOpa3HbIM SLApoM. TKaHeBbie Ma-
Kpogaru, Kak NnpaBujio, KpyllHee MOHOLMTOB U UMEIOT pacilia-
CTAaHHYIO HETIpaBMJIbHYI0O (opMy. 3AeKTPOHHO-MUKPOCKOIHUYE-
CKHM aHaJIM30M YJbTPACTPYKTYPhl MOHOLIMTOB JTOKa3aHO, YTO UX
MeMOpaHa uMceT BhlpaXkeHHyIo cKianyatocTh, Kommieke fonbmxu
Xopoluo pa3syT. B uuToryiasMme umeetcs 60blLOEC KOJTUYECTBO rpa-
HYN-JIN30COM, CONEPXKAIIUX pa3nUyHble HPEPMEHTHI.
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OcHoOBHEIe peyenTopbl ¥ MapKepbl

PeuentopHeIl 1 MapkepHBIit anmnapat Makpodaros JOBOJbHO
XOpouIO U3yYeH. MOXHO CyMMHMpPOBaTh OCHOBHBIE FPYNIThl MEMO-
paHHBIX MapKepoB U pELICIITOPOB U CBA3aTh UX ¢ PyHKUHUOHANbHOM
aKTUBHOCTBIO 3TUX KJIETOK.

I. Peyenmopsi 0na Fe-gppazmenmos umMyrHoznobynuros.

Ob6ecneurBaloT aicopobiIMIo aHTUTEN K MeMOpaHe Makpodaros.
Haubonee usyyennl peuentopsl s Fc — IgG. U3BecTHb! Tpy TUIA
takux Fc-peuentopos:

— FeyRI (mu CD64) — BhicokoaddUHHBII peLienTop, B3auMo-
OEWCTBYIOLMI KAK C arperipOBaHHbIM, TaK U ¢ MOHOMEPHBIM I1gG;

— FcyRII (vin CD32) — B3auMoAeHCTBYET TONBKO C arperupo-
BaHHbIM IgG ¥ oGanaeT MeHbLIUM adPUHUTETOM;

— FeyRIII (mnu CD16) — Hu3KoadhhUHHRIM peLenTop.

II. Peyenmopsi Ons KOMNOHEHMOB KoMNieMeHMa:
K HuM oTHocatcsa peuenTtopsl K Clq; C3a; C3b; CSa dakropam
KOMIUIEMEHTa, peuenTtopbl K H-dakTopy.

III. Adze3usHbie 6enku:

1) UHTETPHUHB;

2) meMOpaHHBle JeKTUHbI — crielindUyHbIe IS OCTaTKOB Caxa-
pOB (MaHHO3bI, PYKO3bI U Ip.), «OTOMAIOLLIUXCA» MOCJE MOTEPU CHa-
JIOBBIX KACIOT HA MeMOpaHax MOBpeXXACHHBIX U CTaAPEIOLIUX KJIETOK;

3) peuenTop Wis 6aKkTepuanbHbIX Jrnonoaucaxapuaos (CD14);

4) peuenTopbl Ang 6axkrepuanbHbix aHTUreHoB TLRs (Toll-like
receptors).

IV. Peyenmopsi Ons yUMOKUHOB, 20pMOHOB U Meduamopos.
B HacToslLee BpeMA U3 HUX HauboJiee U3YYEHBI:

1) peuenTopn! s 1L-2 (CD2535);

2) peuenTopn! s IL-1;

3) peuentopsl mnd TNF;,

4) peuenTopbl s 1L-6;

5) peuenTtoph wist TpaHcheppuHa (CD71).

V. lpodykmet 2eros MHC I u IT knaccos

Nlokanusayns

Jlokanusauusa MOHOHYKJIeapHbIX (aroltuToB KpaiiHe pa3HO-
obpa3na. Kak npaBWwio, OHU BHICTWIAIOT ¥ KOHTPOJHUPYIOT TE Mec-
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Ta KOTOpble HauboJjiee BEPOSATHOCTHHI 1JIk IPOHUKHOBEHUS UHQC-
KTa B OpraHu3M.

B 3aBucUMOCTH OT JloKaiu3allMK B opraHax rfpearaeTcs Bbl-
JeJIiTh HECKOJILKO OCHOBHBIX rpyIlll Makpodaros. YacTo B 1urepa-
TYpE UX Ha3bIBAWOT «[1POPECCUOHATbHBIMU», «PEe3UIAECHTHBIMUY Ma-
Kpodaramu.

1. 3se3dyameie pemuxynosHdomenuoyums! nedexu (unu Knemku
Kyngepa)

D10 caMas 6oJiblllag MONMyAALUs KI€TOK MaKkpodaraibHoro ps-
aa (okojo 50% scero myna). OCHOBHOE MECTO KX JOKAIU3ALIUY —
MEXIY COCyAaMU MEYEHU U rernarouutaMu. Takast noKaiusauus no-
3B0J1sieT Hauobonee 3¢ PeKTHBHO 00€3BPEKUBATh TOKCUYECKHUE TTPO-
IYKTbI, TOCTYITIAlOLIUE B I1eyeHb U3 KPOBOTOKaA.

2. AneseonspHele Makpodghaeu.

PacrnionoxeHsl B IpOCTpaHCTBE MEXIY KPOBEHOCHBIMM CoCyaa-
MU ajibB€OJ1 ¥ BO3AYLUIHLIM MPOCTPAHCTBOM B JIETKUX. YJaBIUBAIOT
U yaansioT MHQEeKLUOHHBIE U ApYrUe 00beKThI (HarprMep, Mblib),
MPOHUKAIOLINE B JIETKUE C BO3OYXOM.

3. llepumoneansHsle makpogazu

Jlokanu3oBaHbl Ha cepO3HBIX 00010UKax OPIOLLIHO MOJOCTH.

4. Maxpogpazu numepoudrsix opeaHos

Haxonsitcsi oObl4HO B CMHYycax BTOpUYHbIX TUMGOUIHBIX opra-
HOB (cejie3eHKU U IMMPOY3/0B).

5. Makpogazu nover (unu unmpaznoMepynspHbie Me3eH2uanbHble
Knemxu)

6. Mukpoanus Mo3s2a

[lonaraior, 4TO 3TH KJIETKU MOTJU NMPOHUKHYTL B MO3I IO MO-
MCHTaA poXIeHUA U AU depeHLIMpoBaTLCA TaM B QUKCUPOBaAHHbIE
daroumTsl.

HmMeroTcs u npyrue, oTHOCUTENBHO MeHEE U3YYEHHBIE TPYITIThI
MaKpodaros.

Makpodaru MoryT 6biTh GHKCUPOBaHb! B OpraHe MM HaX0IHMThCs B ¢BOOOI-
HoM, HepHUKCHPOBaHHOM cocTosiHUU. DHUKCcaLMs B oprade 10CcTUraercsa onaro-
Iaps NMpUKpEIUICHUIO K SHAOTCHAILHOMN BBICTUIKE KPOBEHOCHBIX KanWLIsipOB
(knetkn Kyndepa, MeszeHruansHble, MUKpPOraHH Mo3ra). HeduKkcupoBaHHbIe
Makpodard (nepyToHeaabHble, allbBeoAsSpHEIE) ellie HA3biBalOT «OAYXIAKIIK-
MH», TIOCKOJIbLKY OHM OOLIYHO MOTYT MepelBUraThCs.

OnHako pa3szaejieHHue Makpogaros Ha IpyInbl HE €CTh CTPOro¢
npasujio. OnucaHbl 3KCIIepUMMEHTB!, KOraa Npy 4acTUYHOM renarto-
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3KTOMHUHM PE3UICHTHbIE MakKpo@aru U3 JIErKoro, CeJIe3eHKHU U Iepu-
TOHCANILHOM TIONOCTU MUTPUPOBAIN B TMEYECHb W IpeBpallalivch
B kneTku Kynidepa. To eCcTh npouecc B3aHMO3aMEHAEMOCTH Makpo-
(paros, 110-BUIAUMOMY, BO3MOXEH.

OCHOBHBEI® DYHKUUMU

QPyYHKUMOHANbHAA poJib CHUCTEMbl MOHOHYKJ€apHbIX (aroim-
TOB TaKXe BecbMa pasHooOpa3Ha. bes mpeyBeninyeHus1 ee MOXHO
Ha3BaTb ONHOI U3 OCHOBOIIOJIaraloMX B ripouecce GopMUpoBaHNs
MMMYHHOTO OTBeTa. MOXHO OYePTHTDb HECKOJIBKO OCHOBHbBIX (PYHK-
LIMOHANbHBIX acIleKTOB.

1. Kunnepras ¢pyHxyus

MoHouuTH U Makpogaru BLINOJHAIT KWUTHHT ¥ 2IMMUHALIKIO
YYKEpPOAXHOTO ANSl OpraHusMa areHTa. 9T (QPYHKUMHA B OCHOBHOM
OCYLUECTBJISIIOTCA 3a CYET BHEKJIETOYHOIO LHIMTOMMU3a U (harouuTosa,
KOTOPbI B JINTEPATYpE clile Ha3bIBalOT BHYTPUKIECTOYHBIM KWJTUH-
roM. OTMedeHa ¥ BO3MOXHOCTb KOHTAKTHOTO KWUIMHIa y Makpoda-
roB (noapobHee 0 MexaHM3Max 3TOro npouecca cM. 1. 6.3.4).

2. AHmuzeHnpesesmupyiowas QyHKYus

Makpodaru MoryT TaKkxe BbINIOJHATE IIPOLIECCUHT U Npe3eHTa-
uuio tMM¢ounTaM aHTUITeHHOTO MaTepuaja B KOMILUIEKce ¢ Tpoay-
KtaMu MHC xnacca Il (rnnoapoGHee o MexaHM3MaX Ipe3cHTallUU
aHTUIeHa cM. i, 3.6.1.1).

3. CexpemopHo-pe2ynamopHan QyHKYus

Maxpodaru ceKpeTUpyIoT LeJIblii CTIeKTp Pa3TMYHbIX MOJIEKYJI,
BBITIOJIHSAIOLLUX PeTYASTOPHYIO poJib, TO €CTh CIIOCOOHBIX aKTHUBU-
poBaTh W1H IOAABNATh UHTEHCUBHOCTh UMMYHHOTO oTBeTa. Heko-
TOpBI€ aBTOPh! NO3TUYHO Ha3bIBAalOT Makpodal «IMPUXEpPOM» HM-
MYHHOTO OTBETa.

Maxpodary cekpeTUpYIOT CHHTE3HPYeMble HMH NTPOAYKTbI ABYMS MYTAMH.

1. ITyrem nerpaHynsgUny, KOraa MPOUCXOAUT CAUSIHHE MOBEPXHOCTHBIX U 1~
30COMaNbHBIX MeMOpaH. B aToM ciyvae cofepXHUmMoe TU30COM H3MUBAETCS BO
BHeKJIETOUHYIO cpely. MHorna colepXuMoe ITM30COM HE MITMBAETCH, a CeKpe-
TUpYeTCsl BO BHEKJIETOYHOE MPOCTPAHCTBO NPAMO B cocTaBe Lesoft Hemnmospex-
JeHHOHN rpaHynbl.

o MHOTUM napaMeTpaM MeXaHH3Mbl 3TOTO Npotlecca CpaBHUMEI ¢ daronu-
30COMANbHBIM CIHAHHEM, € TOW TIMIUL pa3Huilel, Y10 cone pXKUMOeE TU30COM U3-
JIiBaeTcs He B (parocomy, a BO BHEKJIETOMHOE NPOCTPAHCTBO (nodpobree cM. n.
6.3.2.2u6.3.3.3).

2. ITyreM UCTHHHOHR ceKpeHUHH. DTOT NPOLIECC OCYLIECTBAETCA C YJacTUeM
annapata [onbaXH.
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OCHOBHbIe NPOAYKTHI, CHHTE3UpPYEMble B Makpodarax U Bbiie-
JisieMble UMY BO BHELIHIOIO Cpedy, MOXHO YCJIOBHO pa3le/iMTh Ha
HECKOJIbKO Ipyrin (npedcmasneHsl 8 maba. 3.1).

Tabnuuya 3.1.

MpoRyKTbl ceKpeyun MOHOHYKNeapHbIX (arountos

Mpynna Mpoaykr DyHKLUK
[MaponuTHyeckue JIn3oLuM, Kucaoie PerynvMpoBanue
epMeHTBE U UX rMAponasbl, NpoLecCoB
UHITHOpUTOPLI NakTonepokcHaasa, OGaKTepULUMIHOCTD,

HEWTPaJbHbIE LIMTOTOKCUYHOCTD,
nipoTeMHa3bhl, pa3pylleHue
JUNONPOTEUHOBAA TKaHEBOTO
nMnasa. MaTpHKca.
ay; — MakpornoOyauH
oy — [1IpoTea3Hblit
HHTUOMTOP
KoMmmnoHeHTHE C1-9, C3a, C3b, C5a, Hutonus,
KOMILIeMEHTa Bb, nponepauH, ONCcOHKU3alua
¢akroput B, D, 1, H
IMponykTe H,0,; OH™; HCIO; NO~ bakrepuuMiaHasn,
pECAHpPATOPHOrO HHTOTOKCHYECKAA
B3pbIBa
u merabonyrsma NO
benku cucTeMbl ®akropui V, VI, VyacTue
CBepTbiBaHUA IX, X, XII B peaKLMSX
KpOBH CBepPTHIBAHUSA KPOBI
LIuTOKMHDbI TNFa; TGF, PerynvpoBanye
GM-CSF, KJIETOYHOM
IL-1; 1L-6; IL-8; aKTUBHOCTU U
3PUTPONOITHH; BOCIAIUTENIbHBIX
B-aHIOpdUNDI; peakuUMH,
UHTEPQEpPOHBl a U B GaKTepHLIMAHOCTD

M Ip.

U OIUTOTOKCUYHOCT
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[IponyxThi IipocTtarnasaAnHs! L2, Perynauusa

veTabonuiMa TPOMOOKCaHDI, pa3sniHYHbIX peakLMH
1paxXuioHOBOH NERKOTPHEHBI HUMMYHUTETA.
<KUCTIOTHI
Mpyrye 6enKu XOHIPOUTHHCYNbdATHI, Peryasauus
¢GUOPOHEKTHH, TpaHCnopTa
TPOMOOCNOHANH, ¥ MeTabonu3ma
TpaHcheppuH, OenKoB, yuacTye
aBUAYH u OP. B pa3BHTHH
peakUHH
BOCHAJICHUS
U UMMYHHOTO
OTBeTAa.

B HacToslee BpeMSA NMpOAoXKaeTCs OTKPhITHE HOBBIX IPOAYyK-
TOB, CeKpeTHpYeMbIX MakpodaroM, M YTOUHAIOTCA UX GYHKLINH.

4. Yyacmue 8 penapamusHsix npoueccax

Makpodaru npuHUMalT akTUBHOE y4acTHe B Iipolieccax pena-
pallMy TKaHel yepe3 cucteMy puUOporeHesa, a TakKe CIlocoOCTBYIOT
YCKOpPE HHOMY POCTY KPOBEHOCHBIX COCYHOB.

3.1.2. Heatpodmnbi (Neutrophils)

Heittpoduinl npeactaBasioT coboi oaHy U3 caMbiX MHOTOYHC-
JICHHbIX MONYJSUMHN LIUPKYJIUPYIOWHUX JeikounToB. Ux npoueHT-
HO€ COOTHOLUEHHE Y pa3sHbIX BUIOOB MJIEKOIIMTaIOIMX Kojiebercs
B npenenax 40—60%. HecMoTps Ha To, 4TO HEHTPOGHIIbI, UCXOAA U3
Hx PYHKILMUIA, ropa3no ynoGHee OTHOCUTE K «IpodecCUOHATbHBIM»
daroitMTaM, HeoOXOAUMO OTMETHUTh Y HUX U MHOTHe CBOICTBa, IpH-
CyUIMe rpaHyflouuTaM. B muTepaType, Kak yXe oTMe4aloch, HX Yac-
TO Ha3bIBAIOT r10JTUMOpQHOALEPHLIMU I'PAHYJIOLIUTAMH.

MfpouncxoxpeHne U NoKanusauua

Kak M Bce KleTKM 0eJioii KpoBH, HEHTPOGWIb! IIPOUCXOIAT OT
reMOITO3TUYECKHX CTBOJIOBBIX KJI€TOK KOCTHOrO MO3ra M pasBHBa-
I0TCA 10 MUEJIOUIHOM BeTBU KpOBETBOpeHUS (OCHOBHbIE MpeacTa-
BUTEJIM 3TOro 1ytu). OHU UMetoT OBILIIMX C MOHOLIUTaMHU TpeRllecT-
BEHHUKOB, HO B JajibHeHiUeM 000Cco0agI0TCA U, MpOoasA cTallUu MH-
eJoGacTa, poMHeNIOMTa, MUEJIOLMTA U NATOYKOAAepHOroO (I0HO-
ro) HeTpoduaa, cTaHOBATCS 3peAbIMH, IIpeBpalllasiCh B CETMEHTO-
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AlepHblil HelTpodun (cm. puc. 3.1). Ha ctaanu pasBUTUS NATOYKO-
AAepHOro Hetpoduia 3T KIeTKH HauuHaIOT MUTPUPOBaTh U3 KO-
CTHOTO MO3ra B KpOBb, Il {MPKYJHUPYIOT O4eHb Heaoaro (6—12 ya-
COB), I1OCJIE Yero ocelaroT B riepudepuyecKux opraHax U TKaHSX.
OGiiass NMpoAOIXUTENbHOCTb XU3HU HelTpodWia He TpeBbliliaeT
3—4-x nHei, nocie Yero oH noruGaeT B pe3yAsTaTe anonTo3a (1npo-
rpaMMHpOBaHHONW rubesn).

Mopdonorus

Heiltpodunsl — HeGosbllive KACTKH NOJMMopdHOI (POpMBL.
s HUX XapaKTepHO MHOTOAOJIbYATOe CerMEHTHpPOBaHHOE SIpoO,
a TakK Xe¢ HAUTM4YMe B LMTOIUIa3Me GOJbILIOro KoJiM4ecTBa rpaHyil.

Paannualor IBa TMNa TakKMX rpaHyn — nepBUdHbie (a3ypodWibHbIE) U BTO-
pHuHble (cneundpudeckue). IleppHunnie coaepxat 60blloil Habop depMeH-
TOB, B OCHOBHOM HeHTpaJibHble H KMCble THAPOJIa3kl: B-TranakTo3uaa3sy, a-MaH-
Ho3unasy, a-¢yko3uiasy, B-rmoKopoHuaasy, 5-HykjleoTHaa3y, apwicyiabgara-
3y, N-alleTWIrmoKo3aMMHHKIA3Y, KHCAYIO B-THLiepodocdoTasy U ap. (cm maba.
3.2). A takxe HelATpanbHble poTea3bl — KatencHH D, KonnareHasy, ajiacrasy,
KaTUOHHbBle OeaKY, MHETONePpoKCHUaasy, TU30LIMM, a TaKkXKe KMCAbIe I0Ko3a-
MHHOITTUKAHBI.

Bo Bropuunbix {cneuucduueckux) rpaHynax coaepxarca pepMeHTHI, Npen-
MYILECTBEHHO NPoABAAIOIINe CBOIO AKTHBHOCTb B HEHTPAJIbHBIX U HIEJIOYHbIX
YCJIOBUSIX. DTO H1eNovHas ocaraza, JakrodeppHH, IU30UUM, LMaHoKobana-
MUHCBS3bIBalOUHe NPOTEHHbI U paTMYHBIC HeHTpanbHble NpoTeMHa3bl. Kpome
TOro, 3I¢Ch B IOBOJIbHO BbICOKMX KOHLIEeHTpaUuuax conepxarcd Oenku-nedeH-
3UHBI (CenpallLIUHbI, KaTeNUUUINHBI 1 6eJI0K, YCHINBalOIIMK NpoHULIaeMOCTh
6akTepHanbHbIX KJIeTOK). OHH 061analoT akTHBHOCTbIO AaHTUOUOTUKOB B OTHO-
IeHHH MHOTHX MHUKPOOPraHH3MOB.

Tabnuuya 3.2.
CoctaB rpaHyn HEKOTOpPbIX NEAKOUUTOB

Knetku Tun rpaHyn Cocras
MoHouuTsl JIuzocoMel [Llenounas pocdorasa,
¥ Makpotary HyKJ1€a3bi, B-rajlakTo3uaasa,

Karala3a, TH30LHM,
KatencuH D, cynepokcun-
IHcMYTa3a, NpoTeashi,
MHenoflepoKcu1a3a
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HeiiTpodubl

l. IlepBHUYHLIe
(azypoduibHble)

JIM3oluuM, MHelonepoKCHU-
Ia3a, raJloreHbl, KAaTHOHHblE
6elKH, KUC/Ible
ruapona3sbi,pocdoTasnl,
HelTpajibHbI¢ NPOTeUHa3b

2. BropuyHbpie
(cneunduyecKkue)

JIu3ounmM, nakrodeppHH,
uenoyHasa gocgorasa,
IedeH3MHbI, HellTpaJIbHbIe
NpoTeHHa3bl

S03MHODUNIBL

. KpyriHbie

ImaBHbBIt OCHOBHDBIH GenoK
(B BUlle KpHCTANOB),
nepeKucH

2. Menkue

Apwicynb@dataza, Kucias
cylbdartasa,
MHeJlonepoKcuaasa

bazodunni

basoduabHbIe

XOHIpOUTUHCYNbDAT A,
NIpOTeHHa3bl, TeNapuH,
TMCTaAMHH, CEpOTOHHH,
OETUIpOTEeHa3bi, NepPOKCH-
Ia3bl, KUCITbie [J1I0K03a-
MHHOIMTMKaHbt, THCTHANH-
Kapbokcuaasa U Ip.

TyuHbie
K1eTKU

Bba3zodiinbHbie

INMepoxcuaassl, nporeHHa3Hl,
IeruaporeHassl, HyKieassl,
TMCTaMMH, TrenapuH 4 ap.

TpoMGouHTHI

. o — [panynm

KaTuoHHbIe Genky,
P-cenextuH,
CepOTOHUH, GHOPUHOTEH

2. ITnotHblE
Tesblla

CepoToHUH, GUGpHUHOTreH

NK- kietku

XoHapoutuHceyabdart A,

nepgOpHH,
CepUHOBBIE 3CTEpa3bl
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TakuM obpazoM, OCHOBHOU 0COOEHHOCTLIO HCUTPODUNOB, N0O3-
BOJIAIOILIEN JIEIKO OTJIMYaTh MX CPeaM JAPYTMX JEUKOLIMTOB, ABIASET-
cA AIpO C BhIpaXeHHON cerMeHTalerd ¥ xapaKTepHBIM OKpalllMBa-
HUEM TpaHys HeNTpanbHbBIMU KpacuTeIsIMU. D10 U 00YCII0BUIIO UX
HaszBaHUE — HEUTPOGWIHL.

OCHOBHbLIE peuenTopbl U MapKepb

Ha nosepxHOCTHBIX MeMOpaHax HeHWTpodHIOB OOHapyXKeHbI
nponyktsl reHoB MHC knacca 1; Feyll (CD32) u Feylll (CDI16)
peLETTOPhI, pelienTopb! K KoMrioHeHTaM KoMiuieMeHTa CR1, CR3,
CR4, CR3a u CR5a, peuentopsl K JITIC (CD14), B-UHTErpUHHI,
pEUENTOPLI K XeMOKMHaM, JieiikoTpueHy B4 v apyrue.

Nlokanu3auus

KpoMe LMpKyaupyolleidi KpoBU HEeHRTpOHIIBI FIPUCYTCTBYIOT
BO MHOTHX ITapeHXMMATO3HBIX OpraHax, JIOKaJIM3yACh FNpeUuMylLIecT-
BEHHO BOKPYT KPOBEHOCHbIX COCYIOB.

OcHOBHbLIe DYHKLUM

DYHKUWHK 3TUX KJIETOK JOCTATOMHO pa3HooOpa3Hbl U HUrpaloT
BaXXHEHIYIO pOJib B pa3BUTHM DAKTEPULIMAHBIX U UMTONMTUYECKHUX
peakLMi, B flaToreHese BocrialieHus M gubporcHese.

XapakTepHoil YyepToi NesATeNbHOCTU HeHTpopUIIOB ABIAETCS
OGBICTPOTAa M UHTEHCUBHOCTD pa3BUTUs peakluuil. OObIYHO OHU Nep-
BbIMY BCTYMAlOT B KOHTAKT C f1aTOTE€HOM U ABJIAIOTCH MUHULIMATOpA-
MM KacKaJa UMMYHHBIX peakUMii. DToMY cltocobCcTBYET UX MOGUJIb-
HOCTb ¥ MHOTOUYMCJIEHHOCTb.

C npyroit cTopoHbl, HeHTpoUABL He 06GNanaloT «CIOXHBIMU
TEXHOJJOFUSIMU» BOCCTAHOBJICHUA 3a11aCOB 3HEPTUU U COAEPXKUMOTO
rpaHyi. B otanumne ot Makpodgaros, 3penble HeHATpodUIIbE HE CUH-
TE3UPYIOT HOBbIX QEPMEHTOB U 0CJi€ ONOPOXHEHUA IpaHy.1 00b-
e He BOCCTaHaBNMBaloTcs. B cBoell nedATeNbHOCTH HEHTpodHIIbE
MIOpOA HarloMMHAaT CMEPTHUKOB-KaMukanse. OHU ObiCTpO U pe-
IIUTEJIbHO BKJ0YaloT B «00i» BCE CBOM pe3epBbi, [IPU 3TOM 4YacTo
caMu forubas.

bBbIcTpOTa ¥ HETNIPOMOIXKUTEbHOCTL BO3ICHCTBUS HaKNanbiBaeT
OTNeYyaToK Ha Bce MX GYHKUMH. Bo3Bpamasch K KOHKpETHbIM
GyHKUMAM HEUTPODHUI0B, UX MOXHO CUCTEMATU3UPOBATD B Clleay-
JOlLEM TOpAaKeE.
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1. QazoyumapHas QyHKYUA (BHYMPUKNEMOYHbIU KUNAUHZ)

Heittpodunbt HecrieunpHUiecky paciio3HaoT U GaroluTHPYIOT
yyXepolHble 00beKThl. MexaHH3M ¢arouuTo3a HeTpoGUIIOB NIpak-
THU'ICCKH aHaJIOTHYEH 3TOMY Iipolleccy Y MaKpogaroB (BO BCAKOM
chy4ae, B HacCToflee BpeMs He 0TMedeHbl CYIeCTBEeHHbIE OTINYUSA)
M BKAIOYAECT BCE €I0 OCHOBHbBIE CTAAUUN: aAre3ulo, NorpyxeHue, gop-
sMupoBaHHe (QarolnM3ocoMsl, yaanecHue (noapobHee cu. 2. 6.3.3).

2. BHeknemoyHsIl yumonu3s

L1TONIN3 4yXXEpPOAHOI1 KIEeTKY NMPOUCXOAUT B pe3yJibTaTe ceKpe-
LIMY TTPOLAYKTOB «PeCIIMpPaTOpHOTrO B3PhlBa», a TaKXXe BbICBOOOXIE-
HUA (AcrpaHyASlIMM) BO BHEKJIETOYHOE JIPOCTPAHCTBO TOKCHUYHbIX
IIpOAYKTOB, colepXallluXcs B rpaHynax (nodpobHee cM. 2. 6.3.2).

3. (expemopHo-pezynamopHas pyHKYus

HeilTpoduibl Belae/si0T OOIUMPHBIA CrIeKTp XeMaTTpaKTaHTOB
LIMTOKMHOB U APYTUX MEAHATOPOB (cM. mabs. 3.1).

4. MHuyuayus socnanumefioHbix peakyui

He#tpodunsl nepBoIMyY MUTPUPYIOT B odar BocTaleHUs, KOH-
TAKTUPYIOT C APOHUKIIMUM HHGPEKTOM U BbLACAAIOT Lelblit Habop
MOJICKY1, IIPUBIEKAIOLIMX B oyar Apyrue KJ1eTKM UMMYHHOMH CHCTe-
MBI (nodpobHee cM. 2nasy 6.1 u 2. 6.2).

5. Yyacmue 8 npoueccax ceepmsiganus Kposu.

A3ypodHWIbHbie TPaHyJIbl HEUTPOPUIIOB MHOTHX MJIEKOINHUTAIO-
ILMX COMEPXKAT MYKOJENTOUABI, KOTOPbIC arperupyioT KOMILIEKChL
¢dubpun-monoMepa B cryctku pubpuHa. KpoMe atoro yctaHosJe-
HO, YTO B HelTpodHnax coaepXaTtcs BellecTBa, NoaooHsle TpoMGo-
NJacTUHY U ApYyTruM pakTopaM cBepThiBaHUA KpoBH (pakTopsl VIII,
IX un XI1).

3.2. [PAHYJTIOUNTHI K TPOMBOLIUTLI

KneTku 37011 rpynnbl o0beanHseT HE TOJILKO POJCTBEHHOE MHE-
JTOUIHOE MPOUCXOXKIEHHUE, HO U MHOTHE MOp(doJiorHyecKue U (pyHK-
LIMOHATbHBle 0cOBeHHOCTH. MIX uuTorU1asMa 3arnojiHeHa GOJbIIUM
KO.IMYeCTBOM IpaHyJl, coAepKalllux TOKCHYHble Ui GaKTepHii M Ma-
pazuTos BellecTBa., [103TOMY MX OCHOBHOIT KUJLlepHbI (6aKTepH-
HUIHBIA Y UMTONUTHYECKUIN) 3pdeKT BOZHUKAET B pe3yibTaTe BbI-
CBOOOXACHUA TAKUX BElLIECTB U3 MPaHy.l BO BHEKJIETOYHOE TIpOCTpaH-
CTBO. 3TH MpoLICCChl BKIIOYAIOTCA TOCJIC NOJIYyYeHHsT KIeTKO#M CooT-
BETCTBYIOLLIMX CUTHAIOB U MTPOUCXOIAT OYEHb UHTEHCUBHO.

KileTk¥ maHHOM rpyniibl NPHUCYTCTBYIOT B UHPKY1UpyIOLICit
KPOBH B KpailHe He3HauuTeJIbHOM KosindecTse. Jlokanu3oBaHbl OHH
DPEUMYILIECTBEHHO B TKaHSX.

37



B 3TOM pasnelie yMecTHO paccMaTpuBaTh U TPOMOOLIMTEI, TaK
Kak GYHKLUHY KPOBAHBIX TIACTUHOK PH YYaCTUW UX B UMMYHHBIX
peaxklMaX COOTHOCUMMBI ¢ GYHKLUHUAMH ApYTHUX IpaHY/JIOLHTOB,

3.2.1. Do3nHopunsi (Eosinophils)

S03uHOMUIL — JeAKOUHUTDI, NOAA KOTOPbIX cpenH GebiX Kiie-
TOK KpOBHM BecbMa He3HayuTelbHa (2—35%). MHorue acrnekThl MX
AeATeJIbHOCTH ellle HeJOCTaTOUHO M3y4yeHbl. B HacTosiiee Bpems
0co00 noayepKkMBaeTCs WX yuyacTue B IPOTHBOINapa3MTapHbIX Mexa-
HHU3Max 3alluThl OpraHu3Ma.

MponcxoxpaeHue

OcHOBHBbIE 3Tarlbl pa3BUTHUA 303MHOQUIIOB aHATOTMYHE! 3TanaM
coapeBaHUs HelTpodUiIoB. OHU TaK Xe NPOUCXOIAAIT U3 KOCTHO-
MO3IOBBIX MMCIIOUANBIX TIpellliecTBeHHUKOB. B Mx pocte u audde-
peHLMpoBKe Gobiuyio pojb urpaeT 1L-5. Ha ctaauu dopMuposa-
HHUS 303HHOGUIIbHBIX TPaHYJ IIPOUCXONUT UX 06ocobIeHHE OT MU -
€JIOUAHOTO CTBOJIa M DalIbHeiflllee co3peBaHue,

M3 kocTHOro Mo3ra 303MHOMUALI FIOCTYraloT B KpOBb, ¢
LMpPKYAUpyoT B TeyeHuce 30 MUHYT, a 3aTeM OCedaloT B TKaHAX.
CuuTtaeTcs, YTO CPOK UX IOJIYXKU3HU — OKOJIO 12 CYTOK.

Mopdonorus

Jo3uHOPUNBl — KPYIHBIE KJETKU C JABYAOABYATHIM SIAPOM.
B ux uutonnasme coacpXkuTcsa MHOXECTBO KPYIHBIX TpaHyi, KOTO-
phble XOpOIUO OKpalllMBaIOTCH KUCABIMU KpacHTeNsIMH, HallpuMep
303MHOM (OTCIoAa M Ha3BaHHWE — 303UHOGMUIBLI).

IpanyJibl 3pesibiX 303UHOMMIIOB — 3TO KJICTOYHBIE OpraHe bl
C KPHUCTAJIOBHJAHOW CCpILEBUHON, OKPYXKEHHBIC JTUMUAHBIMU
MeMOpaHaMu. B uuTtorniasMe 3peiibix KJIETOK UMEIOTCA U MCJIKHUE
rpanyibl. OCHOBHBIC KOMIIOHEHTB! KPYIHbBIX I'paHyJi — TOKCHYe-
CKMIi rpoTeuH, U3BeCTHLIM Kak rnasHbIil ocHOBHoH Oenok MBP
(major basic protein), a TakxXe 303MHOGUIIbHbII KATHOHHBIN 11pO-
TeuH ECP (eosinophil cationic protein). MBP HaxoauTtcs B rpany-
Jax B KpUCTAIMYeckoi dopMe, HO rieped TPpOLIECCOM CEKPELIUU
fiepexoAuT B pacTBopuMyio popMy. B Menkux rpanyniax nipcodna-
naeT Kucnas ¢ocdarasa U apuicyibdaraza. Kpome atoro, B 203u-
HotdwIlax obHapyXeHbl rHcTaMMHasa, MHelloliepoKCcHaasa, 3Ma-
cTasa, KoJUlareHasa, IJIIOKypoHMAasa, KatencuH, PHKasza. (cm.
mabn. 3.2).
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OcHOoBHbe peyenTopbl U MapKeph

Ha moBepxHoCcTH 2303MHO(MHUIIOB OOHApyXeHbl pelLeliTopbl

K [gG—FcyRIl (CD32) u x IgE—FceRIIT (CD23), peuentops! aad

KOMIIOHEHTOB KoMIisieMeHTa C3a, CSa, a Takxe MonaeKynsl CD35

u CD9. IMocinenHni UCHOMB3YIOT KaK MapKep an g depeHUH-
pOBKe 303MHO(UIIOB OT HENTPOGUNOB.

Jloxanu3ayus

KneTku MpUCYTCTBYIOT KaKk B UUPKYJIMpPYIOLUEH KpOBHU, Tak
Y B pa3/IMYHBIX TKaHIX OpraHu3Ma — IIeYeHH, MoYKax, ceie3eHKe

W IPYTHX.
OcHoBHbIE PYHKLUMN

1. Buexnemoyrsti yumonus

OcHoBHoIt QyHKUHell 303UHO(UIIOB ABNAETCA BHEKIETOUHBINH
LLIMUTOAU3. B ero ocHoOBe ACXKMT KOMIUIEKCHOE BO3AcHCTBHE Ha 00b-
€KT UMUTOJM3a NMpoayKTaMH pecnupaTopHoro B3peiBa (H,0,; HO-;
HCIO u ap.) ¥ coaepXuMoro rpasyi, Kotopoe¢ BblcBoGoOXaaeTcs
B pc3yJibTaTe AcerpaHyisiiyy BO BHEKIETOYHYIO cpelly (cM. en. 6.3.2,
u 9.3). 9tor MexaHU3M HanboJiee YacTo UCTIONBL3YETCA B OpraHH3Me
JUIS1 YHUUTOXEHUS KpYITHBIX OOBEKTOB, KOTOpbIE HE IoAnaloTcs ¢a-
FOLIMTO3Y, — MHOTOKJIETOYHBIX I1apa3suToOB, HaripuMep.

2. PazoyumapHan PyHKyuUA

So3rnHodWb! 00Aa1aI0T HEKOTOPOH CIIOCOOHOCTHIO harolMTH-
poBaTh U IepepabaTbiBaTh YYXEPOXHBbIH MaTepual. D03MHODULI
JOBOJIbHO TIOABUXHbBI. K MeCTy npOHUKHOBEHHUS FapasUToB OHHU
[IPUBJIEKAIOTCA pa3IMUHBIMUY XeMaTTpaktaHTaMU. Cpelin HUX Bblae-
AT aHadulakTHYecKUit (akTop XeMoTaKcuca 303MHOPUIOB
(ECF-A — eosenopfil chematactic factor of anaphilaxis). OH npony-
uMpyetcs T-KneTKaMy, TYYHBIMU KIeTKaMy U 6a3odunaMu.

3. CexpemopHoO-pe2ynamopHana (yHKYuUA

Jo3uHohUAbl BLIAEAIOT TMcTaMUHAa3y U apwicyjbgdartasy, Ko-
TOpble UHAKTUBUPYIOT TUCTAMUH U Apyrue GaKTops! ajlJIEpruiecKo-
ro ocrianeHus1. TakuM oGpa3oM, NpOAYKTH 303MHO(HIIOB MOIyT
NMonassiTh BOCTIAIUTEJILHYIO peakLHUIo.

3.2.2. bazodunst (Basophils)

ba3odunsl — rpaHyJIOLMTHI, MPUCYTCTBYIOIIHKE B LIHPKYTUPYIO-
LIei KpOBU MJIEKOIMUTAIOIINX B 04eHb He3HAYUTEJIbHOM KOJIMYECT-
Be (McHee 1% ot oblilero yuciia JeHKOLIUTOB).
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[fpoucxoxpgeHue U noKanuaauus

[TpovcxoasiT oT 06lllero KOCTHOMO3rOBOro npenliecTBeHHHUKA
M ABASIOTCS ONHOUN U3 BeTBeil MUEAOUIHOIO CTBOJIA Pa3BUTUSA (CM.
puc. 3.1). bazoduibl JJOKaNU3YIOTCS B pa3fiMyHbIX OpraHax U TKaHsIX
OpraHM3sMa, oCo0eHHO B ITOIKOXHOM M MOACIU3UCTOM CJOSX.

Mopdonorus

CpeaHuX pa3MepoB KJIeTKa, UMeloLlasi CerMEHTUPOBAHHOE S11-
po. Bca uuTtoruiasma 3arnoniHeHa rpaHyiaMH, KOTOpble OKpPYXeHbl
MeMGpaHoii. [paHy/ibl Xopollio NMpoKpalliMBalOTCI OCHOBHBIMH, T. €.
6a30(GUAbHBIMA KpacKaMU. 3TO CBOICTBO U O0YCIIOBUIIO Ha3BaHUeE
3TUX KJIETOK,

[paHynbl comepXaT rernapuH, ruCTaMMH, XOHIPOUTHUHCY/b(a-
Thl, CEPOTOHUH, NPOTEeUHAa3b! (TPUIICUH U XEMOTPUIICHH), JeTrHApO-
reHa3nl, PHKa3y, nepoxcunasy, rucTiavHKapOokcunasy U KMCibie
rloKko3aMUHOINIMKaHbl. B 0a3zoduiax TakXKe BbhipabaThiBalOTCS
rIpocTarjaHAMHbI, JeiKOTpUEHbI, TPOMOOKCaHbI (cM. maba. 3.2).

OCHoBHbI® peyenToOpbl U MapKepbl

Cpean Hux HaubGonee usydedbl peuentopsl K IgE — FceRI
v FceRIl.

OcHoBHbie pyHKUUM

HaunGonee BaxXHoW GyHKIHENH 3TUX KJIETOK CYMTAETCHd MTHO-
BeHHOe BBICBOGOXIEHHE COAEPXKUMOTO IpaHyJl BO BHEKJIETOUHYIO
cpeay (berpaHynasiuus), 4YTo oOYyCJIOBlIMBaeT pa3BUTHeE ajlieprude-
ckux peakuuii. Ilpy 3ToM rpaHyJisl CHayala CJIMBAKOTCA MeXIy CO-
0oit, NnocJie Yero cauBaioTca ¢ BHeniHeit MeMOpaHoit U BEICBOOOX-
IaloT cBoe colepXuMoe. Jlns 3arycka 3Toi peakitMM aHTUIeH (an-
JepreH) JoaxeH NepeKpeCTHO «CLIXTh» ABE MoyteKynl IgE, cBa3zan-
HBIX ¢ BeIcOKOaHMHHBIMU pelenTtopamu mid IgE (FeeRI), skcripec-
CMPOBAaHHLIMM Ha MOBEPXHOCTHOM MeMGpaHe KJIeTKHU (nodpobHee
cM. 2n1. 7.6).

bazogunbl MOABUXHBI, CITOCOOHBI K (aroltMTo3y, HO He MOTYT
JeJIUTbCH U BOCCTaHaBJIMBATh [paHyJibl.

3.2.3. TyuHble knetkn (Mast cells)
CuuTaeTcs, YTo TYUHbIE KIETKH ABJSIOTCH aHalloraMM 6a3ohu-

JIOB, NOKINU30BaHHbIX B TKaHAX. OHHU IIpaKTUYeCKH He TNIPUCYTCT-
BYIOT B I1yJIe UMPKYJIHPYIOLIEH KPOBH.
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HDOMCXO)I{HEHME U nNoKanuniauumi

Tak xe, KaK 06a30pUJbl, OHU TIPOUCXOIAT OT 0O0IlIero KOCTHO-
MO3TOBOTO TpellllecTBEeHHUKa. JloKanu3yioTcsl B NMOACIUIUCTOM
cjloe TMMILEeBapUTEbHOr0, peclipaToOpHOr0 U YpPOTreHUTANBLHOTO
TPaKTOB, @ TaKXKe B CepO3HbIX 0007104KaX, 3MTUTEIUU U Celie3eHKe.
B otnanume oT 6a3oduioB, y HUX N0BOJBHO OOJNBIUOH CPOK XKU3HMU
(Mecsilibl M TOAbl) U OHU CNOCOOHHI K Ne/IeHUIO.

Mopdonorusa

TyuHble KIeTKM KpynHee 6a30¢puioB MU UMEIOT HellpaBUJIbHYIO
¢dopMy. B 1MTonnasMe colepXkuTca 0oJbLIOE KOJUYECTBO IpaHy,
COCTaB KOTOPbLIX aHAJJOrMueH cOCTaBy I'paHysl 0a3o¢puioB, HO OHU
Oorayde TpUINCUHONONO6HBIMU NpoTea3aMu. Pasnuualor aBe cybno-
NYyJALMU TYYHBIX KJIETOK:

1) myunbte knemku coedurnumensvroli mkaHu, odo3HauYaeMble Kak
CTMC (connective tissue mast cell) min MCt (mast cell tripthase);

2) myuHvte Kaemku causucmbix obosouex, obO3HaYaeMble Kak
MMC (mucosal mast cell) unu MCtc (mast cell tripthase and chi-
mase).

KodgakTopoM pocTa ans nepsoit nonyasuuu cayxurt 1L-3, anna
BTOopoit — IL-3 B couetanuu ¢ 1.-4. B rpanynax MCtc-Ki1eToK co-
aepXUTcs Oosblle rernapyHa, a B TYYHBIX KJIeTKaX CIU3UCTBIX 000-
Jlouek — OGosblie XOHAPOUTHHCYNbdaTa. Tlponudepauns nocnen-
HHUX BO3MOXHO 3aBUCHUT OT T-KJIETOK.

OcHoBHble pelienNnTophk U MapKephl

Ha nosepxHocTHO# MeMOpaHe TYYHBIX KJIeTOK OOHapyXeHbl
Fce RI; Fce RIl; Fcy-penenTopnbi, a Takxe peuentopbl mig C3-
y C5-KoMnoHeHToB KoMILieMeHTa. KpoMe Mosnekyn MHC Kiacca 1
TY4YHbBle KJIETKH 3KcrnpeccupyioT U Mojekyasl MHC xnacca I,
a Takxe BCrioMorarteibHble Mosiekyasl B7-2 (CD86). Ha ocHoBanuu
3TOro NnpennoaraioT, YTO OHU MOIYT yYacTBOBaTh B Mpolleccax npe-
3eHTallUl AaHTUTEHOB. '

OcHoBHbie GYHKLUK

1. Bueknemoywsil yumonus

CuMTaeTcs, YTO Kak U y 6a30(pu10B, OCHOBHOM pYHKLHUEH Ty4-
HBIX KJIETOK ABJSETCA NerpaHyjalus, TPoOUcXonslliasi B TKaHSX.
OHa cyXUT OCHOBHBIM MEXaHW3MOM Pa3BUTHs ajUleprudeckoii pe-
akKuvu. TIpMymHoH 3anycKa peakUWU OerpaHyJasslilUM MOXeT Clly-
XWUTb NpMcoenWHeHHUe aHTHTIeHa K IgE, GUKcUpoBaHHOMY Ha MeM-
GpaHe uepe3 peuentop FceRI. JpyruM MHMLUMATOpPOM 3Toit peak-

41



HHUN ABJACTCH TPUCOCANHEHUE UMMYHHBIX KOMIUICKCOB K pE€UETITO-
paM FceR1 1 FceRII. (bonee nonpo6Ho 06 3TMX MeXaHH3Max cM. 2.
8.6.)

HerpaHyasiuMsi MOXeT ObITb BbI3BaHa MOBLIIIEHWEM YPOBHS
cAMP, a TakXe CBSI3bIBaHUEM peLIETITOPOB C COOTBETCTBYIOIIMMH
KOMNOHEHTaMM KoMIuieMeHTa. [1pu 3TOM AerpaHynsLvs He cOTIpo-
BOXAaeTcsl '’Mbelibio KNETOK. B TyYHBIX KleTKaxX BO3MOXEH Tpollecc
BOCCTaHOBJIeHUA IpaHy.

BrelnengeMble TYdHBIMUM KJeTKaMKW npoTeasbl (TPUNTa3bl U XM-
Ma3bl) CrIOCOOHbBI OKa3bIBaTh JIUTHYECKOE IeHCTBUE Ha BO30OYAUTENs
UH}EKLW M.

2. CexpemopHo-pecynamopHasa QyHKyus

TyyHble KIETKM ceKpeTUpyioT uMTokuHbl IL-4, 5, 10, 12, 13,
a Takxxe GM-CSF u TNFa. Bo3aMoXxHo, 4TO TydHble KJIETKH Y4acT-
BYIOT U B TpolieccaX TIpeAcTaBleHUs] aHTUTeHOB, U B PeryJsiivu
auddepeHUMpoBKH T-Xeanepos, criocoOcTBYsl 06paszoBaHmio Th2-
MONYJIALMH.

3.2.4. Tpomboyutbl (Platelets)

KpoMe cBepTbiBaHMS1 KPOBU, TPOMOOLIMTLI (MM KPOBSIHBIE T1a-
CTMHKMW) YYaCTBYIOT TaKXXe B peakliMsiX UMMYHHOTO OTBeTa.

MMpoucxompeHne n NoKanusaLuus

TpoMOOUMTL HAYMHAIOT CBOE Pa3sBUTUE TIO MUEJIOMIHON BETBU
KPOBETBOPEHUS U TIPOUCXOAAT HEMNOCpeACTBEHHO U3 KOCTHOMO3Io-
BbIX MerakapmoluuToB (cM. puc. 3.1).

Mopdonorus

KpoBsiHble TVIAaCTHHKY — TPOMOOUMTHI COAepKaT IrpaHyIbl ABYX
TUTIIOB:

1) a-rpaHy/bl, B KOTOPBIX 3aKJIO4YeHbl npoTeasbl, P-celeKTUH,
KaTUOHHBIe OeJKU, CepoTOHUH U PUOpUHOreH;

2) «IUIOTHBIE TeJiblla», KOTopble colepXaT CEPOTOHUH, aleHo-
3uHAndocdat ¥ GUdpUHoreH.

OcHoOBHLIe pelenTopbLl U MapKepbl

Ha noepxHocT TpoMOouuToB oOHapyxenbl 6enku MHC
knacca I, peuentopnl K IgG—FcyRII (CD32) u x IgkE—FceRII
(CD23), Monekynsl f3,-MHTerpyMHOB, peLENnTOpbl WS (GUOpUHa
(CD61/CD41), Butponektuna (CD61/CDS1), TtpomGuHa
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(CD42a), daktopa poH Bunnedpanara (CD42b) u momﬁocﬁomm-
Ha (CD36).

Nlokanun3zauua

CuuTaeTcs, 4YTO TPOMOOLUTEI JIOKAIU3YIOTCSI B OCHOBHOM B CO-
cTaBe LMPKYIUpyoueil KpoBu.

OcHoBHbIE PYHKLUMK

KpoMe ¢pyHKUMIA cBepTHIBaHUS KPOBH, TPOMOOLUTEI YYacTBYIOT
B UMMYHHBIX Tpolieccax, B OCHOBHOM B KauyecTBe CBoeoOpa3Horo
IeTo aKTUBHLIX CYOCTaHUMIL. DTHU cyOCTaHLIMM 0CBODOXIAIOTCS MO/,
BJAMSHYEM pa3jiMYHBIX (PaKTopoB, oOpa3ylolUMXCs B pe3y/abTaTe
BOCMAJIMUTENBHBLIX U UMMYHHbBIX MpPOLIECCOB; UMMYHHBIX KOMIUIEK-
coB, $akTopa akTHUBUpYyollero TpoMoounTsl (TAF), ¥ np.

ConepXuMoc rpaHyJ NpU BLICBOOOXIEHUU MIPaeT BaXKHYIO
pPoJb B Pa3BUTUM BOCNATUTEIbHBIX peaKUUi, YTO BhipaXaeTcs B Io-
BbllLIEHUH NTPOHULIACMOCTH KalW/SIpoOB, aKTUBALIMKM KOMITJIEeMeHTa
M, KakK cjieicTBUE, B NPUBJIEYCHUU JEHKOLMTOB.

3.3. AHTUTEHNPE3EHTUPYIOLLIUE KJIETKU
(APCs — Antigen-presenting cells)

Jlo HellaBHEero BpeMeHH B KayeCTBE OCHOBHOM KJIETKM, Tpe3eH-
THpYyOILlLel (npeacTasBasolleit) aHturedsl T-u B-aumdountam,
B HayyHoil 1uTepaTtype paccMmaTtpuBancs Makpodar. Ilo3nHee Bbisic-
HMJIOCh, UTO B OpraHy3iMe CyLUEeCTBYIOT KNETKH, obaalalolme 3Hauy-
TeJibHO O0Jjlec BbIpaXXeHHO! ¢riocOOHOCTBIO K Mpe3eHTaluuW aHTUTe-
HOB T-nuMdounTaM. OHU OTHOCATCS K IPYIINE OTPOCTYATHIX (AEHI-
PUTHBIX) KJleToK. A wis B-nuMdouuToB Boodllie He TpebyeTcs clie-
unansHoi npeseHtauny. Kak okasanoch, OHM caMM MOTYT BBITION-
HSITb aHTUTEHTIpE3eHTUPYIOLIME PYHKUMHU (nodpobHee cm. en. 7.4.1).

TakuM oOpa3oM, K HacTos 1lleMY MOMEHTY U3BeCTHO, YTO B Opra-
HHU3Me CYINeCTBYIOT HECKOJIBKO IpYNIM KAETOK, KOTOpble MOTYT Bhi-
MOJHATL aHTUTEHrMpe3eHTUpYolMe QYHKUUU, — OEHIPUTHHIE
KJeTku, Makpodaru, B-kjeTKM M, BO3MOXHO, TYYHble KIJETKM.
HMHorna 3T ¢pyHKUMM OTMEUaloT Y KepaTUHOUMTOB, TUPEOLIMTOB
Y 3HAOTeJIMOLMTOB, KOTOpble pa3BuBaloTcs non BausHueM TNFa
1 INFy.

Heckonbko of0obllasi Kputepuu, No KOTOPHIM Te WM HHbie
KJ1eTKM O0THOCAT K aHTUIeHIpe3eHTUPYIOIIMM, MOXHO cKa3aTb, YTO
K 3TOi1 rpymne oTHOCSAT KjeTKU KOTOphIe:
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1) MoryT akcnpeccHpoBaTh Ha CBOE€H NMOBEPXHOCTU MOJEKYJIbI
MHC knacca II;

2) obecleynTb HHAYKUMIO CTUMY/IMPYIOLLEro CUTHaNa.

TonbKo npe3eHTUpoOBaHHBIN B coctaBe KoMrIulekca ¢ MHC
kiaacca Il aHTureH MoxeT ObITb «pacno3HaH» crieunduueckum T-
xeJrepoM. B To e BpeMsl 3KCIIpecCHPOBaTh KOMIUIEKCH! 3HIOTEH-
HbIX aHTUreHoB ¢ MonekynamMu MHC knacca | Moryr nouty Bce
K1eTKH opranmsma. OnHaxko UX aHTUTeHNIPe3eHTUPYIOLIMMM He Ha-
3bIBaloOT.

[Tockonbky Mmakpodarn M B-aumbouutsl paccMaTpuBaloTcs
B COOTBETCTBYIOLIMX pa3fenax, B 3Toi IJlaBe OCHOBHOE BHUMaHHe
OyleT yaeneHo OTPOCTYaThIM (I€HAPUTHBIM) KIeTKaM; UX CUUTAIOT
OCHOBHBIMW Y TUTIMYHBLIMU TpeacTaBUTEIIMU 3Toi rpynnbl. OHU
UTpaloT LEHTPAAbHYIO PoJb B Npe3eHTallMM aHTUTEHOB U pa3BUTUM
alanTHBHOIO HMMYHHOTO OTBeTa.

filpoucxoxpenue

CuuTaercsa, YTO OCHOBHasg 4acTb AHTUTeHNIIPE3IEHTHUPYIOILUUX
(IeHAPUTHBIX) K1eTOK UMeeT MHUEJIOUTHOE NTPOUCXoXIeH e U SIBJIS -
eTCS BETBbIO MOHOLMTapHO-MakpodaraibHoro pa3sutud. [lonara-
10T, YTO APCs MOTYT pOoMCXOIUTB KaK U3 KI1eTOK-TIpealleCTBEHHHU -
KOB MOHOLIMTOB, TaK U U3 caMUX MoHouMToB. OHM npeBpallaloTcs
B NEeHAPUTHBLIC KJETKH MpH BO3NEHCTBMHM HEKOTOPBIX LIMTOKUHOB
W NpH NnoBbilueHHWH YpoBHS CAMP. MMeloTcs Takke naHHble 0 BO3-
MOXHOCTH nuddepeHUKPOBKM B NeHAPUTHBIE KJIETKH TUMYCa Kile-
TOK 00LLero MUen0IMMPOLIMTapHOro npeailecTBeHHKWKa T-KJeTok,
MUTPUPYIOLLETO K3 KOCTHOTO MO3ra.

Mopdonorua v nokanusauus

[eTeporeHHyo rpynmny JeHAPUTHBIX KJIeTOK 00beIUHSAET XapaK-
TEpPHAA oTpocTyaTas ¢popMma U oOIIHOCTD lTpoUCXoXIeHUs. B cBs3u
C Ba)XXHOCTBIO UX PYHKUMHK 1151 GOPMUPOBAHUA ANANTUBHOIO UM-
MYHUTETa B OpraHM3Me OHY NpeacTaBieHbl B JOCTAaTOYHO OOJbLIOM
KojndecTBe. OOHako B ¢BsI3Y ¢ UX AuM(pPY3HbBIM pacrnipeneicHUeM
KOHLIEHTpalus 3TUX KJIIETOK B OpraHax, Aaxe JUM@MOUIAHBIX, He3Ha-
YUTEIbHAa.

WTaK, neHRpUTHbIe KNETKUM MMEIOT MojuMopdHOe CTpoeHue,
Xapaktepusyolleecss HeGoNbIIUM SIPOM Y BOJBIIUM KOJINYECTBOM
LIMTOTJIa3MUYECKMX OTPOCTKOB. MOXHO BBIACJIUTL HECKOJILKO OC-
HOBHBIX IPYNI 3TUX KJIETOK, JOCTaTOYHO U3BECTHBIX HAa CEronHsILI-
HUH NeHb.
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1. Knemxu Jlanzepzarca unu 6ensie ompocmyameie snlidepMoyums!

CuMTaeTcs, YTO 3TH KJIETKM MOTYT MPOUCXOAUTL U3 MOHOLIMTOB
UM WX TpenulecTBEHHUKOB, KOTOpble MWUIPHPYIOT U3 KOCTHOIO
MO3ra B McYepyeHHBbIH, CKBaMaTO3HbI CJIOH mepMbl. 3aech non
piusaHueM IL-4, GM-CSF u TNFa MonounTsl auddepeHumnpyior-
cs B Oenble oTpocTyaTthie 3nuaepmouutsl. Kietrku Jlanrepranca
crocoOHb! aKTUBHO CBSI3bIBATH AHTUIeH M TpoliecCUpoBaTh (T. e.
pacilerisATs) ero. Ha ux MeMOpaHaX NpUCYTCTBYIOT MOJIEKYJbI
MHC xnaccos I 1 I1. OHu criocoGHBI 3KCNPecCUPOBATh UX B KOMII-
JeKce C aHTUTEHHBIMU dparMeHTaMM, OIHAKO HE UMEIOT BO3MOX-
HOCTH 00ECTIEYUTh MOJHOLIEHHYIO CTUMYISILWIO T-Xeanepos. Y HUX
OTCYTCTBYIOT KocTUMyaupyouue ¢paktopsl CD80 u CD86 u ouM He
cnocoOHbl CMHTe3upoBaTth IL-12.

Jns npuobpeTeHust 3TUX CBOMCTB KieTKU JlaHrepraica MUrpy-
pyioT B JuMdarrHyeckuit y3ei B BUle TaK Ha3biBaeMbIX ByaJieBbiX
KJIeTOK, 00/1ajaiolliuX XapaKTepHbBIMM LIMTOIUIa3MaTUYECKUMHU OT-
POCTKaMy — ByalsIMH.

[Tpu 3ToM noa BAKMsSHKEM LIUTOKMHOB W MOBbilIeHHOro ypoBHA CAMP oHu
HaUYMHAOT YCWIEHHO MpPoAYUMpOBaTh KocTMMYJIHpylouiHe d¢akropel (CDSO
u CD86) u akcnpeccupoBaTh Gosbliee KoardecTBo Mojekyn MHC knacca 11.
CnocoOHOCTb K POUECCHHTY aHTUTEHOB NPU 3TOM 3HAYUTENIbHO CHUXaETCA.

B nuMdoyaiie 3TH KJIeTKM OKOHYaTe bHO J0o3peBaioT ¥ audde-
PEHUMUPYIOTCA B MHTEpPIAWTUTaNbHbIE (TeperieTeHHbIe) KICTKHU
auMdaTHueckux y3noB. Ha aToit cTaniuy oHY NpakTHUeCKH He cro-
COOHBI NMpolLeCCHpOBaTh AHTUIeH, HO 001a1al0T Bbipa)XXeHHOM CIo-
COOHOCTBIO K ero Tpe3cHTauuu (Oonbliee KOAMYECTBO MOJEKY
MHC xnacca 1) u 3anycky nonudepaTuBHbix peakuuit T-numMdo-
uMToB (6osbiuoe Koanuectso CD80 u CD86 u BbipaxeHHasi crio-
CcoOHOCTb K cUHTe3y 1L-12).

TakuM oOpa3oM, KieTky JlaHrepraHca, pacrnojioXeHHbIe B 30He
HauboJice BEPOSITHOIO KOHTaKTa ¢ aHTUreHoM, MOTYT JIerKo ero 3a-
XBaThIBaTh U NpolecchpoBaTtb. A WA 3QPeKTUBHOTO TpeacTaBle-
HUs ero T-TuMdouMTaM OHU TPAHCMOPTUPYIOT 3TOT aHTUTEH
B AuMmdoysnbl. Bo Bpemsa Murpauunu, a 3ateM ¥ B 1MMQoy3ie OHM
ll03peBaloT, NprHobpeTas BbIPpaXEHHYIO CITOCOOHOCTh K Npe3eHTa-
UMK ¥ MHAYKLUM CTUMYJTUPYIOLLETO CUTHAMA, HO TepsIoT Croco0-
HOCTb K IpOLIECCUHTIY, KOTOPbIH UM yXe «He HyXeH». Ha kietku
JlaHrepraHca oOueHb IMOXOXMW 1O CBOMM CBOMCTBaM ICHIPUTHbIE
KJETKH CAUIUCTHIX 000704YeK PCCIMPAaTOPHOro U NUILeBapUTeb-
HOro TpaKToOB.
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2. IHmepouaumansHelie KnemKu mumyca

OTU KIETKH NOXOXU Ha UHTepAUTUTAIbHBIE KIETKU JUMPOY3-
noB. OHU GOPMUPYIOT arperatbl ¢ TUMOLUMTAMU B MO3TOBOM 30He
TUMyca. CunTaeTcsl, YTO OHM YYacTBYIOT B Tpollecce oTpuliaTe/b-
Ho# cenlekunu T-1uMdouUTOB (nodpobHee cm. 2a. 3.5.2). IlonaraioT,
4TO 3TH KJIETKM MOTYT pa3BUBaThca U3 o0IUX ¢ T-1uMpountaMu
NpeNleCTBEHHUKOB, MUTPUPYIOLIHX B TUMYC U3 KOCTHOIO MO3ra.

Tabnuua 3.3.
CBOKCTBa OCHOBHbIX rpynn
AeHAPUTHbIX KNeTokK

Knetku flpoucxoxpgeHue Jloxanusayus
Knetkn
JlaHrepraHca MuenouaHo- AnNuaepMUC
MOHOLIMTapHas
BETBb
KpOBEeTBOpEH U
Byanesnle U3 kietok JTumopa
JlanrepraHca
HHrep- M3 ByaneBbIx B numdoyanax
LUTrUTANBHbIe KJIETOK
KJIETKH
nepudgepu-
YeCcKHX
JIMMQoOY3I108
JleHApHTHBIE OT KocTHO- Cau3HCTble
KJIETKH MO3roBbIX 000J104KH
CIAM3HCTBIX npeilecTBeH-
00oJi0ueK HUKOB
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3) QonnuKynapHsie OeHOpUmMHble KNemru

3TO KJIETKM BHITIONHAIOT NpeldcTaBleHWe aHTUTEHOB TOJIBKO IS
B-kieTok. PacnionaraioTcst OHU B TIepBUYHBIX U BTOPHYHLIX (POJUTU-
KyJaX B-KieToyHbIX obyiacTeit AMMQoOy3NoB, ceae3eHKU U auMdo-
UAHOM TKaHM clu3UcThiX o6onoyek (LTC).

X 0coBeHHOCTb COCTONT B TOM, YTO OHY, KaK npaBHJio, He He-
cyT Mosiekyn MHC knacca 1. CoenuHsisach tecMOcoMaMU CBOUX OT-
POCTKOB, 3TH KJIEeTKU 00pasyloT pa3sBUTYIO ceThb. IlocpencTsoM paa
peuentopoB (CD21, CD35 u peuentopos K Fc-¢pparmeHTaM aHTU-
T¢J) OHM CBsI3bIBAalOT aHTUTeHbl B COCTaBe UMMYHHBIX KOMILIEKCOB.
B DanbHelleM TaKUe aHTHUIEeHBl C NMOBEPXHOCTH (POJLTUKYISIPHOM

KnetouHsie OcHOBHblE
MapKepb! PpyHxUMU
MHC u I knaccos; ITpoueccHur
CD-32; CD-64; aHTHI'eHa
CD-35; CD-4;
CD-la
MHC I n II knaccop; TpaHcnopTu-
CD-4; CD-1a; pPOBKa aHTHUIeHa
flepokcunasa B IMMdQoy3el.
ITpoueccuHr
aHTMIeHa
Muoro MHC [IpeseHTauus
Kiacca [l u CD-40; aHTHreHa
CD-80 T-xennepamM
u CD-86
MHCI Caa3biBaHuE,
u Il knaccos; NIPOLECCHHT
CD-80 U Npe3eHTalus
u CD-86; aHTUreHOB
CD-4; CD-l1a

a7

JEHIPUTHON KIIETKU MOTIyT
HEMOCPEACTBEHHO TpencTaBs-
JnaTbed B-knetkaM (noOpobHee
M, en. 7.4.1.).

TakuM o0pa3oM, CeTb 3TUX
KJIeTOK TIpencCTaBJIAET coOoi
HeKoe «XpaHWIUIle» aHTure-
HOB. Takas cTpykTypa obecre-
yyBaeT LIUTEIbHOE TIPUCYTCT-
BMe aHTUTCHOB B (POJTMKYAX,
4YTO OTpa)xaeTcs Ha Moaaepxa-
HUKW VMMYHOJIOTU4YecKoil na-
MSITH.

Hpyroit  0ocoGeHHOCTDBIO
GONTUKYNAAPHLIX JeHAPUTHBIX
KJIETOK SIBJseTCA TO, YTO 3TH
KJIETKH, BO3MOXHO, NPOUCX0-
IAT He W3 KOCTHOMO3TOBOTO
npenwectBeHHukKa. [lonara-
IOT, YTO OHU MOTYT ObITh KJIET-
KaMM MECTHOro npoucxoxie-
HUs — MOTOMKaMH ¢puobpodia-
ctoB. CyuTaOT naxe, YTo MUX
MOXHO BBLIENATL KaK HE3aBU-
CHMYIO TPYIIIY aHTHUIeHTInpe-
3EHTUPYIOILUX KAETOK.

CBoiicTBa OCHOBHBIX IpynIl
JNeHIPUTHBIX KJIeTOK Mpencran-
TieHbl 8 mabauye 3.3.



HNurep- OT KOCTHO- Meanysnspuas

IUTHTANbHbIE MO3rOBbIX 30Ha TUMYca

KJIETKH npeliliecTBeH-

THMYCa HUKOB

Pomnu- Me3eHXUMaNbHoOe B donnukynax

KyJasipHbie npoHcXoxXieHHue NUM¢OY3NO0B,

JeHIPUTHBIE (BO3MOXHO U3 cejlie3eHKe

KJIeTKH MECTHBIX PpUOpOo- H MOICIU3IUCTOM
61acTOB) NMm$pOoUIH O

TKaHU

OcHoBHbIE DYHKLMUM

JlaHHOMY TUTIY KJIeTOK, KaK YKa3blBaJioCh Bblille, TIPUCVYIIM ABE
OCHOBHbIe QYHKIIUU:

1) nipe3eHTauus aHTureHa T-kneTkaM (KpoMe QONIUKYASPHBIX
DeHAPUTHBIX KJIETOK);
2) MHAYKUMS NpoandepaTUBHOIO CUrHaa.

KpoMe Toro, MHorue KjeTKy 3Toro psiia objanaioTr crnocobHo-
CTBIO K TMPOLIECCUHTY aHTHMIEHOB, YTO KpaiHe HeoOxoauMo 115 ¢op-
MMPOBAHUA aHTUTEHNIpe3eHTUpYIollero Komruiekca. PaccMoTpum
9TU PYHKIIUHY MO NOPAAKY.

1.MlpoyeccuHz aHmuzeHos

[TpoliecCHHI aHTUTEHOB 3aKJIOYaeTcs B UX paculenieHUM Ha
nentuaHble pparMeHTh! (8—12 aMUHOKHKC/IOT) ¢ MOMOLILBIO MpoTe-
OJIUTHUYECKUX epMeHTOB. ITOT Npoliece NPOUCXOIUT B CrielHaiu-
3UPOBaHHBIX 00pa3oBaHUAX — (arocoMax U MpoTeocoMax.

BunuMmo, MOXHO FOBOPHUTD O IBYX OCHOBHBIX BapHaHTax NMpoLeccuHra, 1po-
HCXOIfIMX B opraHM3Me. B o1HOM M3 HUX MeNnTHAbl HaCTUYHO paciuer:isiorcs
vxe B ¢aronusocomax ¢parouMToB, H 3aTeM BbiOpachiBalOTcA (YIAIAOTCA) U3
3THX KJIeTOK BO BHEKJIeTOYHYIO cpelly. Pa3pylieHHble MeJIKHe NMenTHIbl BKIKO-
4aloTCA NMyTEeM 3HAOLUMUTO3a B COCTaBe 3HAOCOM B LIMTOIUIA3MY aHTUIEHIIpe3eH-
TUpYIOlLlle#i KieTKU. 31ech Xe, B NepBUUHON 3HIOCOME, NMPOUCXOIHT OKOHYA-
TeJIbHOE pacliernieHHe Ha nenTuabi, coaepxaiuve 10—30 aMHMHOXMCIOTHBIX
OCTaTKOB. B najsbHeimieM 3TH MeNTHIbI KOMIUIEKCHPYIOTCA ¢ MOJeKylaMH
MHC knacca Il 4 B cocTaBe Takoro KoMniexca npeacrapisiorca T-xeanepy ans
pacrnio3HaBaHHs (nodpobHee cM. Hildice).

ITIpu npyroM BapHMaHTe MPOUCXOIHUT MpeUMYILECTBEHHO MpPOTEONH3 MeMnTHU-
IIOB 3HIOTEHHOTO NMpoHCcXoXIeHHS (T. e. coOCTBeHHbIX 0eJ1IKOB LIMTO30.151) B cNe-
LMaNibHBIX o0pa3zoBaHUAX — mnpoTeocomax. [IpoTeocoMbl HMMelOTCA MOYTH BO

48



MHC I u lI; OTtpullaTenbHag  BceX KieTkax opraHuvsma. OHHM

CD-40; ceJexXums npeacTasasioT coboil opraHesbi,
CD-80; T-x1eToK cocTofilliMe U3 12— 15 cybbeauHuLL.
CD-86. B THMYyce UX npoTeonMTHYECKYI0 aKTHUB-

HocTb oOycnoBaMBaeT psald 3HIO-
nenrtuaas. OHU pacillerUIsioT IeHa-

CD-32; «XpaHHIHiLIEe
CD-35: AHTHICHA» TYPHPOBaHHbIE UAH pa3pyLUeHHbIE
’ GeJIKW 10 NMeNTHAOB.
CD-40. [IpencrasneHue
PacumiensieHHble NenTHOLl (yXe
aBHT”reHOB B LiMcTepHaX KomruieKca [oJbIxH)
-KJIeTKaM

KOMILIEKCUPYIOTCA € MOJIEKYJIAaMH
MHC knacca I M TpaHcnopTHpy-
I0TCA Ha MOBEPXHOCTb KIIETKH IS
npenocraBaeHus T-kuinepam (CD8F-knerkaM, cm. puc. 3.2).

MexaHH3MbI TAKOTO MPOoLIECCHPOBAHHUS 3HIOTEeHHOIo MaTepHuana, KOMILIEK-
CHpOBaHHe 3Toro MaTepHana ¢ monekyiami MHC knacca | u sxcnpeccus ero
Ha MTOBEPXHOCTHbIX MeMOpaHax ¢BOHCTBEHHDI NOYTH BCeM KJleTKaM opraHtima.
3710 no3poJsfeT T-Kunepam U NK-KieTKaM BbIMOJHATL GYHKLUMH HMMYHOJIO-
TMYecKoro Haasopa.

2. llpesenmayus (npedcmasnerue)

Ipe3eHTauMs aHTUTEHOB — JIOBOJIBHO CJIOXKHbIit ITpoliecc, cpaB-
HUTEIbHO HENABHO CTaBLIMI NOCTYNIHBIM ISl NOHUMaHus. B obmx
YyepTaX OH 3aK/ioyaeTcs B 00pa3soBaHUM KOMILNIEKCOB COOCTBEHHbIX
oenKoB, Koaupyemblx reHaMu MHC (major histocompatibility com-
plex), ¢ aHTUreHHLIMU QparMeHTaMU U IKCTIpeccHeit 3TUX KOMILUIeK-
COB Ha MoBepXHOCTHOI MeMOpaHe.

Monexynst MHC knacca I v knacca Il noxoxu no csoeMy cTpo-
eHMI0. ITO DoblIMe OeKOBBIE MOJEKY/bl, COCTOSILLIME U3 HECKOb-
KHX TAXeJIbIX Y JeTKUX NOJUNEeNTUAHBIX Lened (em. puc. 3.4).

ITH MOJEKY/bl UMEIOT aHTUTeHCBA3bIBAIOLLYIO NMOJIOCTb, Kyna
BCTpauBaloOTCsl MENTUALI pacllieIUIeHHBIX (TTPOLleCCUPOBAaHHBIX) aH-
THUreHoB. [1puueM 3Ta nojiocts y Mosieky1 MHC knacca 1l ropasno
Gonblle, YTO NO3BOJIsAET BCTPauBaThCs TyAa Oojee KPYITHbIM MNeNnTH-
IaM (12—25 aMMHOKMCIOTHBIX OCTaTKOB).

CyuraeTtcs, 4to Monekyabl MHC xnacca | cHTe3UpyoTCs B MOJIOCTAX IHIO-
n1a3MaTHYeCcKOoro LepoXoBaToro peTHKyayMa. I1pH 3ToM UX TAXenas Lenb He-
CTabuibHa, U 11 NOBbILLUEHUSA ee YCTONYHBOCTH HeoOX0onHMMO NpHCOoeIHHEHHe
creuvanbHoro GenKa — ilenepoHa (aHra. chaperon). B 3ToM KayecTBe BLICTY-
naet GeloK KaTHeKCHH. Beiell 3a 3THM X TaKOMY KOMILIeKcY NpHCcoedHHSAeTCs
B,-MUKpornobyuH, a lienepoH oTaeaseTcA. YXe B TaKoil cTabUIbHbII KoMIl-
JI€KC BCTpaHBaeTcs MpolieCCHPOBaHHBIA SHAONeHHbII NENTUA, KOTOPLIA MocTy-
MaeT cioa NpH [MOMOLIK TPaHCMOPTHLIX 0e/IKOB. 31ech Xe W NMPOUCXOIHT UX
KoMiulekcvpoBaHue. Tlpuyem B MnosiocTH 3HIOMIA3MaTHYeCKOFo peTHKYIyMa
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I'IpoueccuHr U Npe3eHTaLug aHTUreHOB
JHAOMeHHOr 0 U 3K30reHHOro NPOUCXOXAEHHUS

Kcnpeceua Ha nosepxHocTn Al B komnnekce: 3HIOLMTO3  NOBEPXHOCTh
¢ MHC | knaceq; ¢ MHC Il knaco chreHc KNETKH

v 'h
TPOHCNOPTHOA T \ % parocoma

NPOUECCHHT
Be3MKyNO

/ QHTUTEHO

@ QHTHIEHHLIA NENTMA d)uronusocoMo
BCTPOEHHGIN
s monekyny MHC nuaocomo
3HpOreHHbIA Al Il knacea BE3MKYND
B KOMMMIEXCE

C MONEKYNO#H
¢ MHC | knacca \ f MHC Il knacca

NpoTOCOMQ

npOTEONH3
LMCTePH

SHQOTHHBIA A KOMINEKCa
NPOTEHH FONbIXH

0.0
ooo/

puc. 3.2.
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Haubosiee 3(Pp@PeKTUBHO NMPOHUKAIOT MENTUABI pa3MepoM B 10—15 aMMHOKHC-
JIOTHBIX OCTaTKOB. BO3MOXHO, nepen KoMIIeKCHpOBaHHeM OHU JONOJHUTEb-
HO NOIBepraoTcs pacllieieHUIOo,

Tako# NOMHOCTbIO HPYHKUHMOHATIbHBIA KOMTLIEKC TpaHCNOpTUpPYeTCS B CO-
CTaBe CcreluajbHON TPAHCTIOPTHOM Be3UKYJIbl HA MOBEPXHOCTH KJIeTKU. KeTaTH,
B OTCYTCTBHE QHTUTE€HHOTO MeNTHAA TaKWe KOMIUIEKCHl TakXKe HecTaOGWIbHbI
U OBICTPO pa3pylialoTcs (cM. puc. 3.2).

Monekynet MHC knacca Il Toxe cuHTe3MpyloTcs B 3HIOIIa3MaTHUECKOM
peTUKYJIYMe aHTUTEHITPe3EHTUPYIOLIUX KIIeTOK. OnHAaKO UX HecTaOWIbLHEIE Lie-
MU KOMIUIEKCUPYIOTCS He TOJNBKO ¢ KaTHEKCUHOM, HO U ¢ li-GekoM. IToT Ge-
JIOK NIpEenAaTcTBYeT coeduHeHH o MosieKyl MHC knacca Il ¢ 3HIOre HHBIMU aH-
TUreHHbIMU nentuaaMu. Takoil addekT LocTUraeTcs 6Jaronaps BCTpauBaHHUIO
B aHTUIEHCBA3bIBAOLLYIO MOJIocTh (parMeHTa 6eska li, HasbiBaemMoro CLIP
(class 11 associated invariant chain peptide). lanuniii ¢pparmeHT (25 aMHHOKHUC-
JIOTHBIX OCTaTKOB) CJYXUT KakK Obl YHUBepCaJlbHEIM 3aMeHUTeNleM BCeX 3HJO-
TeHHbIX NEeNTUAOB, KOTOPbIE MOIJIH Obl BCTPOUTLCS B LEb.

Oo6pa3yolMiACS cTaBUAbHBIR KOMITIEKC NMocie NMpoxoxXIaeH U MeMOpaHHBIX
CTPYKTYp KOMIUIekca JonbIXKU oTnensieTcss B cOCTaBe CNEeUMANbHBIX BE3UKYJI
Y NMOCTYNaeT B UUTOMNAa3MY. 31eCh 3TH Be3UKY/Ibl CIMBAIOTCSH ¢ MO3NHUMU 3HAO-
COMaMH, BHYTPU KOTOpPbIX CONEpXaTCs 3K30TeHHbIC, YyXXepOldHble aHTUIEHBI.
KucnoTHoe conepXuMoe 3HI0COM (U 0coOhIi Geslok MLA-DM) criocoGeTsyer
TOMY, 4TO 6eJioK li BbIBOAUTCA U3 KoMILIekca ¢ Monekyinol MHC knacca I, a Ha
ero MeCTo, B aHTUT€HCCBSA3bIBAIOIIYIO NMOJOCTh BCTpauBaeTCcsl aHTUT€HHBIIH Mer-
tia. Takoit komneke monekyasl MHC knacca Il co BecTpoeHHBIM aHTHIEHHBIM
NeNTUAOM 3KCIpecCUpyeTcs Ha NMOBEpXHOCTh HUTOMIa3MAaTHUECKUX MeMOpaH,
rae OH U pacnosHaetcsl T-xeanepom.

Takum o0pa3om, COIJIACHO COBPEMEHHBIM TPEACTABICHHUAM,
CYUTAETCS, YTO T-K/IE€TKH pacro3HalOT HE AHTUIEH B €0 HATUBHOM
BUIe, @ KOHPOPMALMOHHYIO CTPYKTYPY COOCTBEHHBLIX MOJIEKYII
MHC, n3MeHEeHHBIX BCTPOSHHBIM AHTUI€HHBIM NenTUaoM. Ilpu
3ToM MoJieKyiel MHC ncnonbp3yoTcs Kak HEKHUE «CUCTEMBI HaBelle-
HUs». [1perMyl1ecTBO TAKOTO ME€XaHU3Ma «IBOMHOIO pacrio3Hapa-
HUs1» 04eBUAHO. Bo-nepBbix, T-K1€TKM B TAKMX YCIOBHUSIX CIIOCO6-
Hbl OT/INYaTh 3HIOT€HHbIC AaHTUI€HBI OT 3K30reHHbIX. BO-BTOPLIX,
AHTUTeHBI MUKPOOOB U BUPYCOB HE MOTYT 3a0OKHMPOBAThL BCE CIlE-
LUPHUYECKHE K HUM PELIENTOPBI T-KNETOK U TEM CaMbIM OTMEHHUTH
MMMYHHBI OTBET.

3. Brmoyenue cmumynupyoue2o cuzHana (cexpemopHo-pe2ynamop-
Has GpyHKyus)

ITpu pacnosxHaBaHuu T-nuMdoimToM Komruiekca MHC ¢ aH-
TUTeHOM Ha NOBEPXHOCTHU aHTUTE€HITPE3eHTUPYIOLLIMX KJIETOK CyIIIC-
CTBEHHYIO poJib UrpaloT Mojekyiasl CD4 u CDS.
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Monekynsl CD4 HaxonaTrcs Ha MeMOpaHe | -Xxennepos, B HEMO-
cpeactBeHHo# 61M3ocT oT TCR (T-cells receptor). Onu ob;1anator
GonblINM cporcTBoM K Mojekyae MHC xnacca 11. TToatomy, npu
B3anMoaeicTBuu TCR ¢ cOOTBETCTBYIOMIMM KOMITJIEKCOM aHTUIEHa
u Monexkynsl MHC knacca 11, ctpyktypa CD4, pacrionoxeHHast psi-
IoM, Toxe cBsizbiBaeTcsl ¢ MoyieKynoit MHC knacca I1. TeM cambim
CD4 3HayuTeNbHO YKPEILISET B3aUMOCBS3b MOJIEKY, @ TAKXKE SIB-
JeTcsl MCTOYHMKOM curHana T-kierkaM (nodpobree cm. 2f.
3.6.1.1).

Cyuraetcs, yro CD4 npucoenunsercs k Monekyie MHC knacca Il B o6na-
ctH 3, noMeHa. [Tpu TakoM B3aumoneicTsun coeinHenue CD4 siloyaeT cBs-
3aHHYIO ¢ Hell THpO3UHKHKHa3y p56 lek, KoTopasi U HHIYUMpYET COOTBETCTBYIO-
il nponudepaTUBHEINA cUrHan (cm. ea. 3.6.1.2).

bnaronaps yyactuio KopeuenTopHbIX MojaeKyl CD4 nHTeHCHB-
HOCTb CUTHana, BOCMpHHUMaeMoro T-xeanepamMu, Bo3pacTaeT Npu-
MepHo B 100 pa3. AHaJIOTMYHbIe NPOLIECCH XapaKTepHbI U 1st T-
KWLIepOB (CD8 KJIETOK), OIHAKO B 3TOM Cjyyae CpoICTBO K MO-
aexynam MHC knacca I umetot mosekynnst CDS.

Hpyrum 3¢ peKTUBHBIM (PAKTOPOM KOCTUMYIISILIMM SIBASETCSH
B3auMoaeiicTBre MosieKya B7-1 (CD80) u B7-2 (CD86) Ha nopepx-
HocTH APCq ¢ monekynoit CD28 Ha MmembpaHax T-xennepos. Ctu-
MYJHPYIOINH 3P eKT 3TOr0 B3aUMOLEHCTBHUSA COCTOUT B YCHIIEHUH
M NMPOIEHUH CPOKOB Npoaykuuu T-numdountamu Moneky. JL-2
M IpYrux LIMTOKMHOB. 3TOT KOCTUMYJIUPYIOIINH CUTrHan KpaiiHe Ba-
XeH. Ilpy ero oTCyTCTBUM MOXET Pa3BHUBAThCH TOJNEPAHTHOCTh —
cneunPrUYECKas UMMYHOAO2UYECKASA HEOMEEHAeMOCMb.,

ANBTepHaTUBHBIM JIMTAHAOM, ¢ KOTOpPbIM cBsizbiBaloTcs CD80
u CD86, sisnsercs monexyna CD-152 (CTLA-4). [1pu cBg3niBaHUHN
C Heil pasBMBaeTcs MHIMOMpYylowinii 3¢ ¢eKT. BaXHyio ponb urpaer
U B3auMMolelcTBue aare3vBHLIX MoJiekysl LFA-3 ¢ CD2 n 1CAM-]
¢ LFA-1 (em. puc. 3.5), uTo 0GycOBNMBAET yCUJIeHHE KOONEPaTHB-
HOTO B3auMoaeiicTBust APCs.

IToMUMO NoBepXHOCTHLIX MOJIEKYJI, B ITpollecce aKTUBAaLIUU T -
X€JIIEPOB AHTHI€HIIPE3EHTUPYIOILIMMH KJIETKAMH YYaCTBYET LI/ bl
pAld UMToKWHOB: 1L-1; IL-6; 1L-12; 1L-15 u TNFa.

3.4. SJHAOTENIUATIbHbIE KNETKW

OHIOTeNNaNbHble KIETKHW, BLICTWIAIOIINE BHYTPEHHIOIO I1O-
BEPXHOCTh KPOBEHOCHBIX COCYIOB, UMEIOT MOCTOAHHbIH KOHTAKT
C LMPKYJTUPYIOLINM NYJTOM KIeTOK KpoBU. OHM 00GecrneyunBaloT Kie-
TOYHYIO NMPOHN11a€MOCTD, alTe3MBHOCTh U MHOTWe APYrie CBOlCTBa
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SHAOTENUS KPOBEHOCHEBIX COCYNOB. 1eCHO CBSI3aHLI OHH U C pa3BU-
TUEM UMMYHHEBIX peakKLIMi.

MpoucxoxpaeHue

KJleTKY 3HAOTE/IMS UMCIOT COBEPILICHHO HHOE MTPOMCXOXKIEHHUE,
yeM Apyrue KieTkd KpoBu. OHM He NpUHaIUIEXKAaT HY K MUEJIOUIHO-
MY, HU K 3pUATPOUIHOMY psny. KieTKM 3HAOTENHUS pa3MHOXKAIOTCS
MPOCTBHIM A€TEeHUEM U TeCHO CBSI3aHBI ¢ MpOoLleCCaMy aHTHoreHe3a.

Mopdonorus

B HeaKTMBHMpPOBAaHHOM COCTOSHMHU 3HIOTEIUN MEJKHUX COCYIOB
(KamuiasipoB ¥ MOCTKAMUISPHEIX BEHYJT) NPEACTaBleH MUIOCKUMHU
KJIeTKaMM € HHU3KOM 3Kcnpeccueii aire3auBHbIX peuentopos. OnHa-
KO B TUMPaTHYEeCKUX y3/1aX U B MeAepOBLIX 61A1IKaX [TOCTKATTWINAD-
Hble€ BEHYJIBl BbICTJIaHbl BHICOKMM KYOOBUIOHBLIM 3HIoTenueM. Ilpu
Pa3sBUTHH BOCTIANINTENbHOMN peaKLMH ILUTOCKH# 3HIOTENUHN coCynoB
aKTHBHUPYETCA U TaKXKe NMpeBpallacTcs B BBICOKMIA KyOOBUIHBIH IH-
IOTEJTUM.

Peyentopnl

Ha ocHOBHOI Macce aKTUBUPOBAHHBIX SHAOTENHANBHBIX Kile-
TOK MPUCYTCTBYET 60bLIOE KOJTUYESCTBO MOJIEKYJ alre3nn: MHTET-
punsl (ICAM-1; 2; 3, VCAM-1), cenektunsl P u E, CD34. Kpome
3TOr0 OHM HECYT pelienTopbl K xeMokuHaM, IL-1, TNFa, unreppe-
poHy vy, GM-CSF, IL-3, IL-4 u 1L-6.

Nlokanusayua

KieTkM 3HIOTENMS BBICTUAAIOT BHYTPEHHIOK MOBEPXHOCTD
KPOBEHOCHBIX COCYIOB BO BceM opraHusMe. CrneiayeT OTMETUTB, 4TO,
B 32aBUCHMOCTH OT JIOKAJIM3allMH1 PELIENTOPHBIH annapar 1 PyHKLH-
OHaJIbHasl aKTUBHOCTb IHIOTEIHANBHBIX KJIETOK MOTYT HECKOJBLKO

BapbUpOBaTh.
OcHoBHbI®e QYyHKLUM

pu yyacTumM KJIETOK SHIOTEANUS B BOCNAIMUTEIbHBIX U APYrHX
PCAKLHMAX UMMYHUTETA BBLAETAIOT HECKOJBKO OCHOBHBIX UX (PYyHK-
LUH.

1. CekpemopHo-pe2ynamopHan QyHKyua

JHIOTeNUANbHbIE KAETKH CEKPETUPYIOT BO BHELIHIOIO cpely
GM-CSF, IL-1, 6, 7, TNFa, XeMOKHHBI M Ipyrie BeecTsa, urpa-
IOllIMEe pOjIb MHULMATOPOB W PEryjJATOPOB MMMYHHBIX peaKlIMii.
[Ipu 3TOM cexpeums ocyliecTBIAAETCS He MO MEXaHU3MaM JerpaHy-
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JIAUNY, KaK Yy TPaHYJOLUTOB, a NyTeM UCTUHOU CceKpelun (I1oapoo-
Hee ¢cM. 2. 7.2.1).

2. Adee3usHas ¢pyHKyuA

bnaronapst GosbllloMy KOMHMYECTBY MOJIEKYJ aATe€3MH KIETKHM
BbICOKOI0O KyOOBUAHOIO 3HAOTENUA MOIYT OCTaHaBIWBaTh U adre-
3UpOBAaTh Ha CBOEH IIOBEPXHOCTH JICHKOLMTBHI LUPKYIHUPYIOLIEH
KPOBU. ITa CriOCOOHOCTL UTPaeT BaXXHYIO pOib Ha paHHUX JTanax
BOCNIAJICHUA, pa3BUTUA cleunPHYECKOr0 HMMMYHHOIO OTBETa
M OPYTHUX peakuuil (nodpobree cm. an. 7.2.2).

3. YcuneHue npoHuyaemocmu Kanunnapos

IToT 3ddeKT IOoCTUraeTcs IMNyTeM BTATMBaHMUS (peTpPaKlLNH)
KJI€TOK SHIOTENHNS, B Pe3yJbTaTe Yero MeXKKJIETOYHBIEC TPOCTPAHCT-
Ba (T. €. PacCCTOSTHHE MEXAY KJIeTKaMK) yBeJMuHUBaloTcs, HYepes atu
MPOCTPAaHCTBA B oYar BOCNaJIeHUA HAYMHAIOT NMOCTYIaTh U3 COCYNIOB
KpYIHbIE 0€JIKH (MMMYHOIMOOYIMHEI, O€JIKYU KOMIUIEMEHTa M T. 1.).
ITo3nHee yepe3 MeXKNETOUHBIE MPOCTPAHCTBA «I1pOCAYUBAIOTCH»,
MHUTPUPYIOT TeUKOLUTHI (nodpobHee cm. 2n. 6.2.2).

3.5. IMM®OLUTBI (Lymphocytes)

JIumdpountel — HanbGoJee U3yYeHHBIE M BaXKHbI€ KJIETKHA Kpo-
BH, Y4aCTBYIOUIKE B npoiiecce PopMHUPOBAHUS aJanTUBHOIO aHTH-
reHcrnenPHUYecKoro UMMYyHHOIO OTBETA.

Paznuyaior TpM OCHOBHBIX mnonyrnaudid naumdountos: T, B
n NK.

IlepBbie NMoONYYMIIM TaAKOE Ha3BaHUE B CBA3M C TEM, YTO MX pa3-
BUTHUE U CO3PCBaHHUE NPOUCXOIUT B BUJIOYKOBOM Xejle3e — TUMYCE.
OTcrona 3TOT TUM JUM@OLMTOB CTall Ha3biBaTb TUMYC3aBUCHUMBI-
MH, T-mtuMbounTaMu, WK T-KjIeTKaMHU.

Pa3BuTHe BTOpO#H rpynnbl JMM@POLUTOB ObLJIO CBSI3aHO Y NTULL
¢ ¢abpuumeBoil cymMKoi (6ypcoit). IToatomy atoT THI JUMPOLIH-
TOB Y BCEX XMBOTHBIX M Ye0BeKa CTalH Ha3bIBaTh O6ypco3aBUCH-
mMbiMH JuMbounTaMi, B-mumpouutamu win B-knetkamu. Tloza-
Hee OblA OTKPHIT TpeTHd TUIT — NK-1uMpounThl, KOTOPBIE NMOJIY~
YIJIM CBOe Ha3BaHHWe OT aHriuiickoro Natural killer, T. €. ecTecT-
Be€HHbI€ YOUMLIBI.

BHyTpH KaXaoro THUIa cyulecTByeT Oonee TOHKOE IejieHre Ha
CyOnoOnyasiuMM, KOTopble OyAyT HUXE pacCMOTpeHbl Oojlee noa-
pOOHO,

Ilpy OTCYTCTBMM aHTUIE€HHOIO pasdApaXXHUTess 3peiibie TUMEPOo-
LUMUTHI NPEACTABNAKIOT COOOH 1OBOABLHO MHEPTHbBIE KJIETKM — OHH HE
OeJIATCA U HE CEKPeTUPYIOT aKTUBHLIX NpoayKToB. OIOHAKO Iocie
B3aUMOIEICTBUA UX PELICIITOPOB C AHTUT€HAMH MPOUCXOIUT aKTH-
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BallUa JUMQPOLUTOB M UX NpoSindepallud, T. €. pa3MHOXEHUE. B KO-
HEYHOM HUTOre 3TO NPUBOAMT K UX nuddepeHLInpoBKe B 3P dekTOp-
Hbl€ KJeTKH, pealn3ylollue KakHe-TU0o crnenuanbHble GyHKUNU
(3 dekThi): Xennepbl, KUJIEPHI, CYNPEeCCOPbl, AHTUTENOINPOIYLIM -
pylouue.

Peuentopsl NMMQOUMTOB, paclio3HaloMe aHTUIeH, OT/NMYa-
I0TCA MO CBOEH crieLM(PUYHOCTH U MOTYT Pacrio3HaBaTh TOJILKO Ka-
KYI0-TO OIHY CTPYKTYPY aHTUT€HHBIX MOJ1eKyJl. [1pnyemM aTa cnieuu-
(pUYHOCTL NepeaaeTcs Mo HaCJeACTBY U JOYEPHHUM KIleTKaM. B pe-
3yabTare GOPMUPYIOTCSA KIJIOHBI KJIETOK, UMEIOIINE KaXIblii CBOIO
cneuudpuyHOCTb. B CBA3M ¢ 3THM Bce CTPYKTYpHOEe MHOroodpasue
AHTHUTE€HOB, KOTOpOE UMEETCS B NIPUPOIE WIM KOTOpOe Koraa-inbo
BO3HUKHET, MOXET «HalTH» CBOIO 00Jiee WIN MeHeE NOAXonsILyIo
cne NMPUIHOCTDb CPEIH OTPOMHOIO MHOro00pa3ns aHTUTeHPacno3-
HaIOUINX PeLenTOpOB JTUMPOLIUTOB.

Bce nuMdoluThl NpoUCXOmsiT OT KPOBETBOPHOI CTBOJIOBO#
KNeTKH U BHayase pa3BUBAIOTCA B KOCTHOM Mo3re. B manbHeiimem
OHHW MUIPMPYIOT B IpyIrMe OpraHbl, Ille ¥ MPOUCXOIUT MX CO3peBa-
HUe U aUpPepeHnpoBka. [Ipn 3ToM Kaxnomy TUIy JIMMPOLHNTOB
COOTBETCTBYIOT CBOM OpPraHHI.

B mopdonoruyeckom niaaHe TUM@POLIUTEI BCEX TUIOB JTOBOJILHO
MOXOXH W TNPEACTaBaAsioT cob0il NMperMYILIeCTBEHHO OKPYVIJIbIe
KJIETKHU, UMEIOLLIME KPYITHOE KpyIjoe WiIH 6000BHUAHOE ANPO U He-
O0Mb1IOE KOJIMYECTBO LMTOIUIa3Mbl. B TO Xe BpeMs pasivyaroT
KPYIHbIe rpaHyJIsipHble U MeJKKUe TUMPOLUTEHI,

Takum o6pazom, reTeporeHHOCTE JUMPOIIUTOB HE CHJIBLHO OT-
paxaeTcqd Ha UX MOP(POJIOTUM MU NMPUHALIEXKHOCTH K TMONYASLUH,
HaHHbIe KMeTKM pa3inyaloT NPEeHMYHIECTBEHHO IO MX CriellHalib-
HBIM MapKepaM — MOJIEKYJIaM, PAcniOJIOKEHHBIM Ha NOBEPXHOCT-
Hoii MeMOpaHe (cM. mabn. 3.4).

3.5.1. B-numdcouunTbi

B-TMMQOUNTEI SABIRIOTCH OCHOBHO#I KJIETOYHONU CTPYKTYpOIii,
Onarofapsi KOTOpo# pa3sBUBaeTCs I'YMOPaIbHbIA HMMYHHBIH OTBET.,
OH XxapakTepHU3yeTcsi BbIpabOTKOM cnelMPUIECKUX LMPKYIHPYIO-
LLIMX AHTUTEL.

MpoucxompaeHue, pa3BUTUE U NOKaANU3ALUSA

B-1vMdountbl MPOUCXOOAT U3 OOLINX JUMGPOUIHBIX KJIETOK-
npenailecTBeHHUKOB Wit T- u B-nMM(POUUTOB, KOTOpbIe HMEIOT Xa-
pakrepHbiii Mapkep CD34. B 3MOpHOHaIbHOM niepHole HaYyalbHOE
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pa3BuTHe B-TUM@POILIMTOB NPOUCXONUT B INeUYeHH, a B [TOCTHATANb-
HOM IiepUolle — B KOCTHOM MO3re.

Y nTull pa3BUTHe HaYMHaeTCs B KOCTHOM MoO3re, a 3aKaHYyMBa-
eTcsl Mocae MUrpaunu B ¢adpuiineBoii 6ypce. Y MIEKOMUTAIOIINX
aHayiora ¢padbpuLreBoil CYMKH He 0OHapyXeHO. B HacTos1ee BpeMs
C HEKOTOpOil N0Jlel BEPOSATHOCTH MOJAraloT, YTO aHAJTOTHYHYIO
(PYHKIIMIO MOXET BBINOJHATHL JuM@ounHas TKaHb KMIICYHHUKA,
B YACTHOCTH IpynnoBbie NHMM¢arudyeckue GosuiuMKyanl (reiAeposbl
ONALIKH).

Ve Ha paHHHMX CTaausaX CO3peBaHNUA KIETKH, pa3BHBaloUINECs
B HanpasjeHUH B-nuM¢pounToB, oTIMYAIOTCS OT MpeaieCTBEHHH-
KOoB — T-1um@pounToB. OHU NpHUOOPETAIOT pAL XapaKTEPHBIX MEM-
OpaHHLIX MapKepoB (B YacTHoCTH CD19). B nanbHelieM OHHU nipo-
XOHOAT HECKONBKO OCOOLIX CTaAMK B [POLIECCE CBOETO pa3BUTHA:

[Ipo B — [Ipo Bl — Ilpo B2 — He3penas B knetka —
3penantii B-nuMpouunt

ITHU CTaIUMU CBA3AHBI C COCTOSSHUEM UMMYHOTJIO0YJIMHOBBIX re-
HOB U 3KCIpeCcCHeil Ha NOBEPXHOCTHU ONpeELCIEHHBIX AaHTUTEHHbIX
MapKepoB.

B ocHoBe npollecca pa3BuTug B-muM@PpouuTOB NeXUT GOopMU-
poBaHHE crienlMpHYECKOro pelenTopHoro kKomiviekca B-numdo-
nutoB BCR (B-cells receptor). Ero ¢cTpykTypHOW 6a30il siBAsieTcs
MeMOpaHHbIii HMMYHornooyiand M (mlgM). o cBoemy cTpoeHnio
OH OY€Hb NOXO0X Ha LUPKYJIHpYIOILIMe HMMYHOINOOYJIUHBI, CTPYK-
Typa KOTOPLIX 60/iee MoapoOHO paccMaTpuBaeTCA B 2aase 4.2 (puc.
4.3). OnHako B OTIMYUE OT LUMPKYIUPYIOLLINX aHTUTEN, MeMOpaH-
Hble MMMYHOTTOO0YJTUHE UMEIOT B cocTaBe cBoeft C-KOHLIeBoit yac-
T raapogpobHyio H-uenbs (I0MOMHHUTEIBHYIO), COCTAaBASIIOLLYIO
TpaHcMeMOpaHHbIii J1oMeH. KpoMe Toro, B cocras B-KJI€TOYHBIX
PELIENITOPOB MOTYT BXOAWUTbL M ApPYrUe NENTUIHbIE LIENH U HEKOTO-
pble PEPMEHTHI.

Monekyna BCR conepxur nse nerkue [L} v ase Taxensie [H], uenu, cocro-
IlLIMe M3 HECKOJIbKMX FOMOJOTMUHBIX NMENTUAHbBIX Y4acTKOB — JOMEHOB. KoH-
uesble VH 1 VL noMeHbl oTANYalOTCA HCKITIOMUTENIBHO BbICOKOI BapHUabeibHO-
CTbio M GOPMHUPYIOT TaK Ha3blBaeMble MNEpBapHabenbHble obfacTH. MMeHHO
OHU ¥ 006pa3yIOT aHTUTEHCBS3bIBAIOIIWE YYaCTKH (aKTUBHBIE LEHTPLI), MpeiHa-
3HaueHHbIE AN pacnoO3HABAHUA AHTUTEHHBIX IeTEPMUHAHT.

B reHoMe 3apolbILIeBbIX U COMAaTHUECKHUX JTUMPOUIHBIX KJIETOK OTCYTCTBY-
IOT FOTOBBIE FeHbI, KOTOpble KOAUPOBAIN Obl 3TH AHTUIEHPACNIO3HAIOLINE 30Hbi.
UmMerotes nuws ux pparmeHtrl (V. D; J), pazaeneHHble 10BOIBHO GONBIINM KO-
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JUYEecCTBOM reHeTHyeckoro martepuana. llpouecc GopMUpoBaHus 3peiblx re-
HOB, KONMPYIOLIHUX CTPYKTYpbl aKTMBHBIX HeHTpoB (V-TeHOB) 3aKiioyaercs
B U3bSTHH TEeHETHYECKOro MatepHana, pasjeisiioliero 3ty ¢pparmMeHTsl. JaH-
HBEH IIpolecc, OCYIHeCTRASAIOWUIICA MPU MOMOLLUHU Crie UMANBbHBEIX QPEPMEHTOB —
peKoMOHHa3, NoAYYHN Ha3BaHHE peapaHXHPOBKH IeHOB.

PeapaHxHpoBKa reHOB SBASIETCSI OCHOBHBIM MCTOYHHKOM MOAYYEHHUS TOrO
reHeTUYeCcKoro pasnoobpasus, Kotopoe M obyclioBNMBaeT nosimieHue auMdo-
UHUTOB caMoli pa3HoOGpa3Hoi cretMPpUIHOCTH.

Cyl1ecTBYIOT M HeKOTOpbIE IpyTrHe MeXaHu3Mbl GOpMHPOBaHHS MHOT006pa-
3USl aHTUTE€HCBA3bIBAIOLIUX peuenTopoB. B YacTHOCTU, OIMH U3 HUX COCTOUT B
HeMaTpHYHOM NpHpalleHUH B 00JacTu coenuHeHus V u DJ-noKycoB HeGoJb-
LIUX OTUTOHYKJIEOTHIOB.

[Tpu 3TOM nepecrpolika V-reHOB NpOUCXOLUT BHaYaIe B ollHOM XpoMocoMe,
Ecny oHa npoiyia yaaqyHo, TO Mpollecchl MepecTpoilku B Apyrod XpoMocome
OJIOKHUpYIOTCH. ITHUM NocTUTaeTcs 3¢ GexT, NpH KOTOpOM KaXIad KIeTKa UMeeT
TONBKO OOWH THUIl (MO CTPYKTYpE U CneuHPHUIHOCTH) UMMYHOTIOOYIUHOBLIX
peLenTopoB.

TakuM o06pa3zoM, MosBAE€HUE Ha JOBEPXHOCTH JuMdoumTa
cpopmupoBasilerocs koMruiekca BCR (B-cells receptor) o3Hayaer,
YyTO MPOU3oLLES Nepexol 3Toi KIETKHU B cTaruio He3peaoro B-nuM-
douuTa.

B npouecce B-1uM¢onosza Ha cTaduM He3PesbIX JIUMPOLIMTOB
noru6aet 10 85—95% sceit nonynsauun. IonarawT, YTo 3TO NMPOUCXO-
IWT B pe3yJIbTaTeé OTPULIATEJIbHOW CEJIEKLIMH, T. €. BBIOPAKOBKU KJIO-
HOB, HECYILIMX cneuMdHUYHOCTL K COOCTBEHHBIM aHTHIeHaM — ayTo-
aHTureHaMm. OnHako 3TOT Mpollecc u3ydeH B oTHoleHUH B- numdo-
LIMTOB HEAOCTATOYHO,

IMosiBneHne Ha nopepxHocTH B-numdounta IgD (mlgD) 3Ha-
MeHYeT co00if OKOHYaHHe Npolecca co3peBaHus. JINMPOLNTEI, He-
cymie migD Bmecte ¢ migM, onpenensitorcs Kak 3peiible B-kieT-
KU. AHTUIeH3aBUCHMBbIE TIPOLIECCHI MOCNEAYIOIIEro NpeBpallecHUs
B-1uM¢pouUTOB B aHTUTENONPOAYLUPYIOUINE ILa3MaTUYeCcKUe
KJICTKY OyayT 6oee noaApoOHO pacCMOTPEHLI 8 21dse 7.4.2.

17151 co3peBaHus W pa3BUTUA B-1UM$OLIMTOB Upe3BhIYaliHO BaX-
Hbl LIMTOKHWHBI, KOTOPbI€ BbIpadaThIBAIOTCS KJIETKAMH CTPOMBI KOCT-
Horo Mo3ra. Kak ocHoBHOI1 pocToBo#i 1 1u¢depeH IMpOBOUYHBIH (a-
KTop Hanbonee usBecteH IL-7. MexaHusmam anddepeHunpoBKku B-
K1eTok crioco6erByeT Takke IFNv. B cBolo ouepens IL-1 u 1L-4 o1-
MeHSI0T pocToBoe AeficTeue 1L-7 Ha npenuiecTBeHHHKOB B-KieToK.
B 10 Xe BpeMst IL-]1 cnocoGCTBYET 3KCIIpeccy FeHOB UMMYHOTIO0Y-
JIMHOB, a B oTcyTcTBUH IL-4 B-KJIeTKY noaBepraroTcs anonTrosy.

B npoliecce co3peBaHusa B-nMMGpOLNTH MUTPUPYIOT U3 KOCT-
Horo Mo3ra B nepudepruyeckue TUMPOUIHBIE OPTaHbl, IIe JOKAIU-
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3UPYIOTCA B OCHOBHOM B JTUMPOMIHBIX ponnukynax. CYuTaercs,
YTO CPOK XXMU3HHU B-TMMEPOLINTOB COCTaBNsieT HECKOJIBKO MECSLIEB.

Cybnonynauuu

Paznuualor aBe cyononyasunn B-numgounurtos: Bl n B2. Oc-
HOBHBIM MapKepHLIM OTJIHMUYHMEM 3TUX KIeTOK CYMTAETCs Halu4yHe
WJIM OTCYTCTBHE Ha UX MeMOpaHe aHTUreHa CDS5.

Cybnonynayua B1 uMeeT Ha CBOEU MOBEPXHOCTH ITOT AHTHUIEH
(CD5"). OHa cocTtabinsieT He 6onee 20% ot ob1uero yncna B-knetok
M JIOKAJM3YyeTCs MPEUMYILIECTBEHHO B TMMMOUIHBIX OpraHax cepo3-
HBIX [OJOCTEH, TI€ 3TH KIIETKHM COXPAHSAIOT CIIOCOOHOCTh K CaMO-
noaaepxaHuio. B npouecce cBoero pazBuTUs 3TH TUMPOLMTH He
NOJIBEPraloTCsl OTPHULATEIbHON CEJEKLMU M MO3TOMY YacTO HECYT
CNeUNPUYHOCTb K COOCTBEHHBIM aHTUIeHaM. OHU CIVXaT HUCTOY-
HHKOM €CTECTBEHHBIX, [MOJUCIIEUNPHUYHBIX, HU3KoaPpPHUHHBIX IgM
1 IgA ayToaHTHUTEN, YTO UIpaeT BaXHYIO poJib B Pa3BUTUM ayTOUM-
MYHHBIX MPOLIECCOB B OopraHuiaMe. Bl-KjeTKH CIOCOOHBI OLICTPO
(yXe yepe3 48 yacoB) pa3BMBaTh OTBET. [103TOMY HEKOTOPLIE aBTO-
pHI MIPEUIAraloT Jaxe CYUTaTh UX YYACTHUKAMU HecnelnpHyecKo-
ro IMMyHHTeTa. Tosaraior, YToO 3TH KJIETKH B BOJIOLIMOHHOM OT-
HOIIEHUH ABARKIOTCH OoJiee APpeBHMMHU, NPEAIECTBYIOIIUMHU B CBO-
€M pa3BUTHH crieHnPUYHBIM B-KiteTKaMm.

Cybnonynayus B2-knemox (Win o6biyHbIe B-n1uMdounThI) NUllIe-
Hbl aHTUureHa CDS. OHH noKanu3yloTcs B JUMPATUYECKHUX y3ax,
ceJie3eHKe U KpoBH. 3Tu B-kieTku nponyuupyiot IgM u 1gG v apy-
rue UMMYHOTTOOYIUHBI, ap(PHUHUTET KOTOPBIX MOBLIIIAETCS B I1PO-
llecce MMMYHHOIO OTBETa. A BO3HMKAIOLIKME ayTOUMMYHHbBIE KJIOHEI
BEepOSITHO NMOABEPIaloTCs CeNEeKLMHU M YHHUTOXAIOTCH.

OcHOBHbie MeMOpaHHbe MapKepbl U pelenTopbl

B-n11uM@OLUTEI KMEIOT peLENTOPhl, MO3BOSIOIINE UM KOHTaK-
TUPOBATb HE TOABKO C aHTUI€HaMM, HO U C IPYTMMU KineTkamu. Ha-
NPUMED 151 KOHTAKTa:

— ¢ T-xennepamu uMmelotcs pelentoprl CD40, CD80, CD86,
CD72;

— ¢ MoJjekyiamMu MMMyHornobyiunHoB — FcyRII (CD23) u
FceRII (CD32), T. €. peuenTtopsl s Fe-¢pparmenta IgG u IgE;

— ¢ KOMIIOHeHTaMHK KoMIuteMeHTa — CD35 u CD21 (3T0T Xe
peLienTop s BUpYyca InuTeiiH — bapp);

— U181 CBSI3M C MEXKJIETOYHBIM MAaTPUKCOM — HMHTETPUHEI Ce-
meiicTB B1 (VLA-2,4); B2 (LFA-1); Mac-1;

— pelenTopsl Wi UMTOKMHOB — ans IL-2 (CD25/122/132),
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wig 1FNy (CD119), ana 1L-1 (CDI121), s IL-5 (CD1235), 1L-6
(CD126) u IL-7 (CD127/132) u npyrue.

Ha mem6pane B-numdoiintoB npucyrersyioT kak MHC 1, Tak
u MHC knacca I1. 3To cBUAETeALCTBYET O CIIOCOOHOCTH 3TUX KiIE€TOK
BBINOJIHATE PYHKUNH NPEe3eHTaUNX aHTUIeHOB. OCHOBHBIM X¢& Map-
kepoM B-numpoiintos, Kak yxe yrmoMmuHanoch, cuuraercsi BCR.

OcHoBHble QYHKUUMK

1. Boipabomka ummynoznobynuxos (aHmumen)

OcHoBHOH ¢yHkuueid B-muMPonHUTOB sBisieTCA npeBpaIcCHHE
(Ind¢pepeHIIMpOoBKa) B MJIa3MAaTUYECKYIO KIETKY M MaccoBasi BbIpa-
OOTKa COOTBETCTBYIOIIMX HMMYHOINMOOYJIMHOB — LIHPKYJIHPYIOIMX
aHTUTel. LIupKynupyloliyMe aHTUTEN1a UTPaIOT UCKAIOUMTENBHYIO POJTb
B peasin3allui MeXaHHU3MOB aJaliTUBHOTO MMMYHHOIO OTBETa, BLINOJI-
Hsi PYHKLIMHK LETEHANPaBJIeHHOTO TWraHaa (nodpobHee cm. 2n. 7.4.1).

2. AHmuzennnpe3seHmupyiowas QyHKyua

Hpyroii BaxHoi ¢yHKIiKeil B-nuMpoLUTOB siBfsieTcss aHTUTeH-
NpPEe3eHTUPYIOMIAS CITOCOOHOCTL. B-HMMQOLNTBI HECYT Ha CBoei
noBepxHocTy Monekyast MHC knaccoB 1 1 11. Ouu npe3seHTHpYIOT
aHTureHnl ans T-xennepos (a TakxKe i T-KHII€poB, Kak 1 BCe oc-
TalbHbIE€ KJIETKHU opraHvuama). Ilpe3eHTUpys aHTUreHbl, B-kneTkn
KaK Obl «CKJOHSIOT» T-XeJMephl «Ha CBOIO CTOPOHY», U NMOCJIEIHNE
npeppaluatorcds B Th2 kjeTkn. B pesynbrate pasBUBaeTCsl rymo-
palbHbIi1 MMMYHHEI OTBET (nodpobHee cmM. 2. 3.5.2).

3. CekpemopHo-peaynamopHas yHKyus

3t1a pyHKUMA B-muMPoLHTOB Takxe sBAsieTCS OOHON M3 OC-
HOBHBIX. B-TUM$OUUT — 0IHA U3 LEeHTpPaIbHBIX KIETOK aJanTuB-
HOTO UMMYHHOTO OTBETA, U [TOTOMY CEKPETUPYEMbIC UMU MMPOLYKTHI
SIBJISIIOTCS BaXXHBIMM CUTHaAIaMH IUTSl IPYTUX KJAETOK.

Bo-nepBhIX, 3TO LUPKYJIUPYIOLIME AHTUTENA, Yepe3 KOTOphIE
OMOCPENOBaH LB CIIEKTP MEXaHU3MOB UMMYHHUTETA: aKTUBaLIKS
CUCTEMbBl KOMIUIEMEHTA, IerpaHyjsilusl, apMUPOBaHUE KIETOK
M MHOTO€ Ipyroe (cM. Huxe)

Bo-BTOpBIX — 3TO LIMTOKKWHBI, KOTOPbIE OKA3bIBAIOT Peryaupylo-
lllee BO3IeCTBHE Ha pa3/IMYHbIC KNEeTKU UMMYHHUTETA (cM. mabs. 4.2).

3.5.2. T-numdcouunTbl

310 BTOpas Gonbluasa rpynmna 1MMQOLUTOB, KOTOPbIE YYacTBy-
10T B GOPMHUPOBAHUHU CllelUdUYecKoro UMMYHHOro otBeta. OHU
XapaKTepU3YIOTCs! BLICOKO aKTUBHOCTBIO M TeT€POreHHOCTBIO,
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CBoe HazBaHWe T-AUMMPOLUTDL] MOAYYUIH B CBSI3HU C OCOOEHHO-
CTAMU CBOeTO pa3BuTUA. OCHOBHbBIE 3TaNbl UX CO3peBaHUA NPOUC-
XOoIAT B TUMYce. JIpyroe ux HazpaHWe — TUMYC3aBHCHUMBIC TnMo-
LUTHI, T-KAETKH.

fpoucxoxpgeHuwe, pazButue
W nokanuslauus

Cuuraercs, yto T-IMMPOUUTBI GEPYT CBOE HaYyalo OT OOLIETO
TUMGPOMNHOTO MNMpealieCTBEHHUKa Y yX€ Ha paHHMX 3Tarax B 3Ha-
YUTEJILHOM CTEMEeHU IeTEPMHUHUPOBAHHI JUTS1 Pa3sBUTHA UMEHHO B T -
KJIeTKU. OZHAaKO 3TO He O3HayaeT, YTO Ha PaHHUX 3Tanax KIeTKH He
MOTYT NPU OIMpedeeHHBIX YCI0BUSIX Pa3BUBAThCA B HanpaBleHUU
B-knetok, NK-kaeTok nnu apyrux KineTok MUEJIOUIHOro psija.

Takue T-npenwiecTBeHHUKH GOPMHUPYIOTCA B KOCTHOM MO3re.
Il nanpHe#wiero pa3BUTUS UM HEOOXOIMMO MUTPHUPOBATL B TH-
MyC, 1€ ¥ IPOUCXOAUT UX co3peBaHue. [Tpoliecchl MUTpaliny U CO-
3peBaHust T-TMMGOLMUTOB M3YUYEHBI JOBOTBLHO Xopowo (cM. maba.
3.4). Npennaraercs BbLAEAATh HECKOJIBKO CTaANii UX CO3PCBaHUA:

N3 obi1iiero nyna npealieCTBEeHHUKOB T-KNeTOK TOABKO OKOJIO
5% MpoHUKaeT Yepe3 reMaTOTUMHYECKUi 6apbep B KOPTUKAIbHbBIE
30HBI TUMYCA, IIe ¥ NoJyJyaeT JanbHeilee pa3Butre. Cyanda apy-
rux T-npenurecTBeHIHUKOB Heu3BecTHa. [lpemnonaraercs, yrto
4acTh U3 HUX MOXET OUPHEPEHLMPOBATLCA B CEJIe3¢HKE B €CTECT-
BeHHBIE KUJUTEPDI.

OcHoOBHOe coObITHE B npolecce co3peBaHus T-1MMPOLUTOB —
3KCITPECCUA Ha UX MeMOpaHe aHTUIeHPaCNo3HAIOLIETO pelernTopa
TCR (T-cells receptor), nocje yero 3T JUMPOLUTH MOIYT NPUHH-
MaThb y4acTHC B aHTUreHcnellMpHUYECKOM HMMYHHOM OTBETE.

OcHOBHOM cTpyKTVpHOI1 yacThio TCR, KoTopas pacrno3HaeT aHTHIEH B KOM-
niekce ¢ Mofiekyinoil MHC, sBnsietcs rereponumep. Paznuyaror asa ero papu-
aHTa. OMH CONEepXHT UeNH ¢ U B, ApYroit — +y 1 . ITH LlenH KOBANIEHTHO CBSl-
3aHbl MeX1y coboi. (B nutepatype MHorna BcTpeyarotcsa HasBaHHSA «T-KIeTKH
af-TUMa» WK «yd-KIEeTKH»).

B coctas TCR BxoauT Takxke KoMmItiekc Mojiekya CD3. OH 1MeeT B cBoeM
cocTase y-, 3- 4 e-NoMUnNeNTHIAHbIC LIENU U HEKOBAJIEHTHO CBA3aH C OCHOBHBIM
rerepoinMepoM (ca. puc. 3.3). OnpeleleHHyto poib (0coGeHHO MpY Nepenaye
CUTHaNla BHYTPB K1eTKH) B COCTaBe peLeNnTopa UrpaeT U AuMep U3 AByX {-uenel
(mau { ¥ m-ueneit).

[Mpu s3aumoneiictsun TCR ¢ KoMNf1eKCOM aHTUTEHHOTO MENTHAA B COCTABE
MHC 6onbuioe 3ayeHe HMeIOT JoNoaHuTeNbHEIE MoneKyabl CD4 (o6hagaroT
cponctsoM kK MoJsiekyaraM MHC knacca ) u CD8 (cpodctso ¥ Monekynam
MHC knacca 1). OHit He BxonsaT B Komiutekec TCR, Ho nmoMoraioT npu B3aumo-
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[ ]
aeiicTBuK. UMeHHO OHH onpeaensioT ABe OCHOBHbIE cyOnonyasuun T-1umdo-
1IMTOB: coacpxaline CD4-xenmnepnl 1 coaepxaime CD8-Kunephl.

Panee CD8™' cybnonyIsilMio 4acTo Ha3biBATH KWUIEPHO-CYMPECCOPHOI.
MocKo/BKY B HacToOfLIee BpeMsl M3BecTHO, 4To ¥ CD4™ ki1eTKM MOIyT pa3Bu-
BaTh CYNpECCUpYIOLLMe peaKLIMM, TaKoe Ha3BaHUe MPU3HAIOT HEKOPPEKTHHIM.
IMoaarawT, yto cynpeccupyioinit apdekt T-anMbounToB (000UX cyononyns-
uuit CD4* y CD8%) MoxeT 6bITh CBA3aH ¢ MHIHOHUPOBAHHEM KOCTUMYHDYIO-
wux curhanoB (cBaspiBaHHe CDB80O u CD86 ¢ aibrepHaTUBHBIM JIMTaHAOM
CTLA-4) wiu nHayKuuel cynpeccUpyiounx LMTOKHHOB,

HUmelotcs M apyrve nonosHutenbHbie Moaekyast {CD80 n CD28), Bausio-
uiMe Ha pyHKUHOHUpoBaHHe KoMILieKca TCR, 4To B OCHOBHOM ¢Bsi3aHO € Npo-
Be.eHUEM CUTHANA BHYTPb KNETKU (nodpobree cm. ea.3.6.1),

B npouecce cuHTe3a Monekyl TCR ucnons3ayeTesi TOJIbKO OIUH
13 MHOTOYUCAeHHBIX V-reHoB. BenencTBue 3Toro, a Takxe B pe-
3yJbTaTe cayJyaiiHolt KoMOMHaLMK napsl Leneii, o6pasyiouux TRC,
MOJYy4yaloTCs YHUKaNbHbIE, HEMOBTOPUMELE MO CrIeUIMPUYHOCTH pe-
unenTopbl. Kaxnas KieTka, Kak U B ciiyyae ¢ B-numdpouuToM, HeceT
TOJILKO ONUH CBOMCTBEHHBIN el TUN pelienTopa, CMOCOOHBIN pac-
MO3HAaBaThb TOJIBKO OJAWH aHTUTeHHBIN 3MUTON.

[TOTOMKM 3TOM KJIETKU, TAKKE HecylllMe peLenTop 3TOro TUMa,
popMUpYIOT TaK Ha3blBaeMble MoHocreluduyeckue KnoHsl. Ilpu
3TOM MOTYT BO3HUKATh KJIETKU criellMpUUHBIE KaK K UY)XEPOIHBIM,
TaK B K COOCTBEHHBIM aHTUTeHaM opraHusMa. s Toro 4ytobnl He
Pa3BUBAIUCH ayTOUMMYHHBIE peaKUuU Ha COOCTBEHHbIE AHTUTEHHEI,
KJ1IOHbI TUMOILIMTOB JOJXKHEI TIPOATU Npolienypy oT6opa. Ha cTanuu
He3peJibIX TAMOLIUTOB 3TOT OTOOP MPOUCXOAUT B HECKOJIBKO 3TaroB,

[lepBoHayanbHO, B TTYOOKHUX CIOSIX KOPbl TUMYcCa TPOMUCXOAMT
NMoJoXUTeNbHag ceieKina. Ha aToil ctanum noaaep>XUBaioTCs KJIOHEI
KJIETOK, PELIENTOPbL] KOTOPBIX B COCTOAHUM B3aUMOIEUCTBOBATh ¢ MO-
sgexynamu MHC kaacca Hl cobeTBeHHBIX KieToK. [1pnyem BHe 3aBu-
CUMOCTH OT TOrO, K YY>XKE€POIHBIM WY K COOCTBEeHHbIM aHTUIeHaM Ha-
MpaBieHbl 3TU peLenTopbl. Bee ocTaibHble KNeTKUW UrHOPUPYIOTCH
oTOOpOM H MOJBEPralTcs NporpaMMUpoBaHHoOK rnbeay — anonTosy.

MexaHH3M NOJOXHUTENLHOM CeeKUMM 3anycKaeTcs BCAEACTBHE KOMIJIM-
MeHTapHbIM KOHTaKToM peuenTopa T-kieTku u Mosekyasl MHC knacca I Ha
NOBEPXHOCTH IMUTEIUATBHON KIETKH TUMYca. DTOT MOTOXUTEAbHbIH KOHTAKT
CrocoBCTBYET 3aMYCKY elile He BIOJIHE NMOHATHBIX PeaKinid, KOTopbie Npeaoxpa-
Hs10T T-KJIeTKH oT anonTo3a. B pesy.ibrate o1011paloTcsa KI€TKH, KOTOPbIE B CO-
CTOSSHHHM KOHTaKTHUpOBaTh ¢ cO6CcTBeHHBIMY npoayktaMi MHC kaacca 1.

BopxuBumiMe TakuM 006pa3oM KJeTKU B NalbHeIeM nolBepra-
IOTCA MPOLECCY OTPULIATENIbHOM CeleKUMMU, KOTopast MPOUCXOIUT
B MO3[OBOM Cjl0O€ U KOPTUKO-MeIdyMIsipHO# 30HEe TuMyca. Mexa-

61



HWU3M OTpULIATENILHOM CeJIEKLIMHK 3aKIII0YacTCd B KOHTAKTe TUMOLHM -
TOB C IE€HIPUTHbIMMU KJIeTKaMW TUMYCa, KOTOpble HeCyT Ha CBoeid
nosepxHocTu 6onplioe koauyectBo MHC knaccos 1 u 11.

Tabnuua 3.4.
Craguu cospesaHus T-numcdoyutos

Crapua Jlokanusauua OcHOBHble Pocrosbie
pa3BuTUA Mapkepbl dakropsl
[TpoT Jlokanu3npoBaHbi CD34 IL-7

B KOCTHOM MO3re

[TpeT, Jlokann3upoBaHb CD7; CD38 1L-7,2,3,4
cranuu 1, 2, 3, B KOCTHOM MO3re
Heapensie Jlokanu3npoBaHbl CD1,24,8,38,
(KOPTHKAJIbHLIE) B KOPTHMKANLHOM TCRaf-CD3
THMOLMTDI cnoe TUMyca
3pensbie aB+ Jlokanusalus TCRap-CD3 IL-2,4, 7,
T-keTku B TUMYCe 13,15
U nepudgepmryeckon
KPOBH
T-xennepsi, Kposb CD4 IL-9
T-xunnepni Y TTlape HXUMaTO3Hbie CDS8 IL-9
OpraHbl
3penbie (v3) CD2, 5, 38, IL-2
T-KneTkH 43,45

[1pu pacno3HaBaHMU ayTOJIOTUYHOIO MeNTHUAa B CBOEH MOJIEKY-
Jie MHC (1o ecTb npu crieutMpUYHOCTH K aHTUIeHaM COOCTBEHHBIX
TKaHei) MHAyUMpyeTcsl CUIbHBINA curHal. Ecnau y 3pensix T-num-
(G OLLIUTOB TaKOW CUIHAJ BbI3biBaeT aKTUBALIMIO, TO Y HE3peJbIX Kile-
TOK 3TOT CUMIHaj BhI3bIBacT rubenb Mo MEXaHU3MY arnonTo3a.

B pesynkraTe 3TMX IBYX MexaHu3MOB OTOOpa 3AUMMUHUPYIOTCA
BHayajie KNOHKI, KOTOpble He MOI'YT pacno3HaBaTh CBOU MOJIEKYJIbI
MHC, a 3atem Te, KoTopble UMEIOT CMELUMU(PUUHOCTL K aHTUIeHaM
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coOCTBeHHBIX TKaHel. B KoHeuyHOM uTore GoJice 90% THMOLUTOB
rmoru0aloT B TUMYCE B NMpoLecce pa3BUTUA.

Cnenyet oTMETUTb, YTO UMEHHO Ha CTalUU CeJIeKLIMM THMOLIMTOB
HauyMHaeTcsa U ¢opMUpoBaHUe cyononynduuit T-numdouutos. Te
JTUMQOLIUTHI, KOTOpble paclo3HAIOT aHTUICH B COCTaBE KOMILIeKca ¢
MHC xnacca |, B JasbHeliieM pa3BHBalOTCS B CYONONyasLIMIO LIMTO-
ToKcuueckux T-nuMdpountoB (T-kumnepos CD8*Y). JlumdouuTsl
e, KOTOphble pacrmo3HaloT aHTHUreH B cocTaBe KoMIulekca ¢ MHC
kinacca II, aBnsawoTcs npenwecTtBeHHUKamu T-xennepor (CD4+).
[TonpoGhee 31U cybnonynaunu OynyT paccMaTpUBaTbhCsl HUXE.

ITepen TeM Kak MOKMHYTb TUMYC ¥ SMUTPUPOBaTh B Nepudepuye-
CKYIO KpOBb, BCe YIJIEBOAHbBIC LIeNU Ha MeMOpaHe TUMOLIUTOB 3Kpa-
HUPYIOTCA MYTEM NMPUCOEAUHEHUA K HUM OCTaTKOB CUATIOBOI KUCIIO-
THl. DTO HeoOXoAUMO 18 Toro, yToObsl aMUTpUpoBaBlIne T-KJIeTKH
He ObUIM 3axBayeHbl COOCTBEHHbIMU MaKpogaraMu U He NOTUOIK.

3penble T-KJI€TKH NOKUOAIOT TUMYC Yepe3 COCyIdbl KOPTUKO-Me-
OYJIAPHO# 30HB U, Monaxas B KpoBb, CTAHOBATCA YacThio pPeLUP-
KyJIupylolunx T-kieTok. 3ateM U3 KpoBu 3peibie T-THMGPOLUTH
rnonagaiT B JUMPOUIHbIE OpraHbl, ra¢c NpeUMyLIECTBEHHO JIOKa-
JIN3UPYIOTCA B TaK Ha3bIBaeMbIX TUMYC3aBUCHMBIX Y4acTKax: napa-
KOPTHKANbHBIX 30HaX TMM$paTHYEeCKUX Y3/IOB, B MapaapTepUaTbHBIX
MydTax celle3cHKU U nefepoBbIx OndLIKax. B 1pyrux yyacrkax JuM-
(OUAHBIX OPraHOB OHM YacTo MepeMelliaHbl ¢ B-anMdouuTamu
U IPYTUMHU KIeTKaMHU.

B nuMdonnubix opradax JMMQOLUTH] 3anepXHUBaIOTCA BeCbMa
HeIOoJATO U, TIOKUIasA UX, MUIPUPYIOT B TUMdyY WU CHOBa B KPOBb.
Takum o0pa3oM NMOCTOAHHO NMOAAEPXUBAETCA PELIMPKYIALUS STUX
KJIETOK.

HMetoTca gaHHBle M O BHETUMYCHOM pa3BUTUM YyacTH T-JTUM-
¢douutoB. OcoGeHHO 3TO XapakTepHO Wid T-TUMGOLUTOB, Hecy-
wux TCRyd-Tuna. Ilonaraiot, yto YacTe T-KJIETOK MOXET pa3Bu-
BaTbCA B IMM@POUIHBIX OpraHax CJIM3UCTBIX 000I0YEK ¥ KOXMU.

[MponoaXHUTENLHOCTL XU3HU pasIUYHBIX T-TUMGOLMNTOB
BapbUpyeT B 3HAYUTEbHBIX Npenesiax. B ocCHOBHOM, 3TO JONTOXU-
BYllIME KJIeTKM (TOfbl, UHOIIAa COMOCTaBUMBIE CO CPOKOM XM3HH
opraHusmMa). OIHaKo HEKOTOpble KiIeTKU XXUBYT HECKOJIBKO Hellellb
uin Mmecaies. CunTaercs, YTo T-Xeamepnl XWUBYT A0AbLIe, YeM T-
KWUJUIEPHI.

Cy6nonynayuu

Kak yxe ynmoMuHaioch, B HacTosliee BpeMs pa3jiMyaloT 1Be OC-
HoBHbIe cyOnonynauun T-1uM¢poLUTOB:
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1.T-xennepel (helper — aHrn. noMolHUK) — Th, Hecyuiue Ha
cBO€il MOBEPXHOCTU OCHOBHOU MapKep CD4;

2.T-xunneps! (killer — anrn. youitna) — uMTOTOKCUYeCKUe T -
numdoLnTsl, Hecylue Ha cBoeil MeMGOpaHe OCHOBHOI MapKep —
Monexyny CDS.

CpaBHUTeNbHO HedaBHO B cyOnomynauuu T-Xxenmepo (Th)
Obl1K OGHapyXeHbl 1Ba NTOIKIAacca:

1. Thl, Ha3BaHHBIE «BOCTIAIUTEILHBIMU» XeJIMepaMu (MK BOC-
NAIUTENbHBIMU KJIeTKaMK), ¢ UX aKTUBHOCTBIO CBA3bIBAIOT Pa3BU-
TUE UMMYHHOTO OTBETa, [IPOTEKAIOLICIO MO KAETOYHOMY TUITY;

2. Th2, Ha3BaHHbIE «UMMYHHBLIMU» XeNNepaMU, ¢ HUMHU CBs3bl-
BaloT pa3BUTHE F'YMOpPaJibHOTO UMMYHHOTO OTBETa.

Ruddepenunposka T-xennepos (ThQ) Ha Thl- n Th2-k1eTKM NpoUCXOAUT
TONBKO 1OCTE aKTUBALIMU 3TUX KJIETOK aHTUreHaMH. DTOT NMpOoLeCce 3aBUCHT OT
cielyiommnx GakTopos:

1. Cmpykmypsi u 00361 GHMU2EHA

OTtMeyeHo, HalpUMep, YTO NMPHU aKTHBALIMKY TYOepKYIHHOM OOBIYHO (hOpMU-
pytorcl Thl-KIeTKH, a NpH aKTUBaUHH JUIMONOAHCAXapUOAMH TpaMOTpHLIa-
TeAbHBIX OakTepUit — Th2.

BaxHa W J03a aHTHreHa, Kak npaBuio, nNpyu o4eHb HU3KHUX WU O4eHb BBICO-
KHX J03aX aHTUTeHa NpeuMYyLLeCTBEHHO 3anycKaeTca AnddepeHunposka Thl-
KJIETOK, a NpH cpedHUX A03aXx — Th2.

2. Tunst knemok, npedcmasnaiowux anmuzed (APCs)

Hanpumep, ecau aHTUreH npelcTaBasie T AeHAPUTHBIMH KIIETKaMH, HMEIO-
LMMH BbICOKYIO 3KcnpeccHio Monekya MHC knacca Il Ha memOpane, To aAndg-
(pe peHUHpPOBKA KAeTOK UIeT B HanpaeaeHHH Thl, Ecau aHTHreH npeacTaBagioT
B-nuM@ounTH, TO B HanpasieHnH Thl.

3. Mecma, 20e npoticxodum dugdepenyuayus

3aMmeyeHo, 4TO B auMdpoysntax Th-knetku Oonbiue auddepeHUNpYIOTCS
B Thl, a B cansncTbix odonoykax — B Th2.

IMpoaykTsi, BuipabaThiBaeMble Thl, — uHTepdepoH -y, Th2 — IL-10, nonas-
NS0T BBIpaOOTKY APYT ApYyra, YTO CJAYXHUT PEryIaTOPHBIM MEeXaHU3MOM OajlaHca
Th1/Th2. To ecTb JOMUHHUPYET KJI€TOUHBIi WIH T'YMOpajbHblil OTBET, M O1WH U3
HUX KOHKYPEHTHO NONaBAsgeT pa3BUTHE APYTOro.

OcHoBHbIe MeMGpaHHbLIe MAapKepb U pelenTopsl

Ha pa3nuyHpIX cTaauAx pa3BUTHS peLieNTOpHbIHA penepryap T-
KJIETOK CY1IECTBEHHO MeHAeTca. YacTHuHO 3TO oTpaxeHo 8 mab/iu-
Ye 3.5.

B KayecTBe MapKepoB 3peJibIX T-KJeTOK MOTIYT ObITh UCTIONB30-
BaHBbI:

— MOJIeKY/Ibl pellenTopHoro Komruiekca — TCRaf, TCRyS,

CD3 u opyrue;
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— OCHOBHBIe 0611Me MapKepbl T-kineTok — CD2, CD3, CD7,

— rpynmna Mmosekyna aareauu — CD11a/CD18, VLA-2,4, 5, 6,

CD54, CD58, CD56, CD44, CD48 u npyrue;

— CUTrHajibHbBle Monekyiasl — CD43, CD28, CD30, CDI152,
CD154;

— MoJieKyJbl akTuBauun — CD69, CD25, CD71 v np.;

— peuenTopbl UMTOKMHOB — CDI117, CDI121, CD124/132,
CDI127/132, CD129/132;

— OCHOBHbI¢ MapKepbl CYOnonyaaLvii U CTaiui pa3BuUTHA:

1. T-xeanepsl — CD4;

2. T-xunnepsl — CDS;

3. xopTuKanbHbie TUMOLIMTHI — CDla, B, ¢;

4. «<HauBHBIX» T-KieToKk — CD45 RA;

5. T-xnetok namatu — CD45 RO.

ITpu 3TOM HanGOsIee XapaKTePpHBIM MapKepoM 3peJbix T-KieToK
cyuTtaloT KoMmruieke TCR-CD3, nockonbKy Takas CTpyKTypa CBO-
CTBEHHA ToJbKO T-KJeTKaM.

3acnyXMBaeT BHHMaHHA Pl aire3uBHBIX MoJjieKyn, npexiae Bcero CD2, Ata
MONEKyna, 3KcnpeccupyeMas U Ha Apyrux KneTkax (NK-knerxkax, Hanpumep),
MOXEeT B3aUMOaeNCTBOBaAThH ¢ APYroit anreanBHoit Mosexynoit CDA38, koTopas
3KCNpeccHpPOBaHa Ha MOBEPXHOCTH NOYTH BeeX KIETOK opraHnuaMa. B HenaBHeM
NPOLLNOM 3TH CBOICTBA WIHMPOKO MCIONL30BANH [UIS ITOCTaHOBKHM peakumu E-
PO3eTKOOOPa30BaHUS ¢ LENBIO IojAcyeTa ofLero Konuyectsa T-m1UMQPOLIMTOB.
[Mpu 5ToM Ha T-nuMdbounTax, UMeloWMX Ha noBepxHocTH CD2, npoucxomwna
ajare3us 3pUTpoLHTOB GapaHa, Ha NOBEPXHOCTH KOTOPbIX, B CBOIO OUYEpellb, IKC-
npeccupoBaH CDA58,

KpoMe Tpya0eMKOCTH U HeCTAHAAPTHOCTH, K HeIocTaTKaM 3TOro MeToja clie-
AYeT OTHECTH NTOTyYeHHE HE BIOJIHE KOPPEKTHLIX pe3yisTaToB. MHOIHe aBTOpHI B
HacTOdALLEEe BPEMS CUUTAIOT, YTO (pe HOMEH PO3eTKOOOPa30BaHHUA B 3HAUUTENBHOMN
CTeneHH ObLT CBA3aH ¢ KOJHYECTBEHHBIM NOKa3aTelleM Monaekyn CD2, akcnpec-
CUpOBaHHbIX Ha MeMOpaHe AMMGpOLIUTOB, a TaKXKE € COCTOSSHHEM MX LIMTOCKENE-
Ta, 10, cKopee, TecT Ha CD2-3aBHCcHMYIO aare3UBHY10 cnocobHOCTh T-KITeTOK, a
He Ha UX KOJIMYEeCTBEHHYIO XapaKTePUCTUKY B NONYISHUUA JTUMGOLKUTOB,

OcHOBHbie QYHKLUMU

ITockonbky T-KneTKU noapasnensiiorcs Ha cyOlonyasuuu, To
Ux GYHKLKOHANbHas aKTUBHOCTh TOXe OyIeT cyl1eCTBEHHO pa3/iu-
YaThCo.

1. Th-xeanepbl — y4yacTBYIOT B MHAYKLUMUH creuUPUUECKOro
WMMYHHOI'0O OTBETa, MoMoras IpyruM KJieTKkaM pa3ByBaTh WIWU LIU-
TOTOKcHueckue peakuuu (Thl-kneTky) uiau rymopasibHble peak-
LMY, cBsi3aHHbIe ¢ BhpaGoTKoit aHTUTe (Th2) (em. an. 8.3 u 8.4).
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2. LInToTokcuyeckue ke I-KneTKU (KWLIEPLI) OCYLIECTBASIOT
HenocpeACTBEHHBI KOHTAKTHBI KWLTWHT KJIETKH MULLIEHH (CM. 2.
7. 3.2).

I1pn kontakte TCR-KUANEPHOI KIIETKH ¢ aHTHTEHHBIM KOMILIEKCOM Ha [10-
BEPXHOCTH KJIETOK-MULLLeHel pa3BUBAIOTCSA NpoLiecchl, NpUBoAsLine K 3K30UH-
TO3Y B MeCTE KOHTaKTa UMTOJUTHYecKoTo Oeslka — nepdopHHa. B npucyTcTBUHU
noHoB Ca™* 3Tu Genku noaMMepu3yIoTcs U GOPMHUPYIOT B MeMOpaHe KIEeTKH-
MHLIEeHH OOIIHUPHYIO nOpY. Uepe3 Hee BHYTPL KNEeTKU-MHUILEHHU NOCTYNAIOT Ipy-
rue 6enku, cexpetupyemble T-KWLIepaMy, — CEpUHOBBIE 3CTepa3bi-rpaH3HuMBl,
KOTOpble aKTUBHPYIOT BHYTpUKIIeTOYHBbie (epMeHTH Kacnasbl. IlocneaHne
BKJIOYAIOT CUTHANBI JUTA pa3BUTHUS anonrosa.

B ornnuune ot umronusa, BeizpiBaeMoro NK-knetkaMu, B unutonuse T-kie-
TOX NMPHHHUMAIOT yyactue dakTop Hexposa onyxoneit (TNF — tumor necrosis
factor) u Tak Ha3biBaeMblil Fas-nurana. OHW B3aUMOAEHCTBYIOT C COOTBETCTBRY-
IOLUMMM pelienTopaMi Ha NOBEPXHOCTH KJIETOK MHULLEHel, cBA3aHHBIX C BHYT-
pUKIEeTOYHBIM 1oMeHOM THGenu (DD — Death domen). Bosnukaloiui curHan
NPUBOAMT K Pa3BUTHIO aronTosa.

3. CexpemopHo-peaynamopHas GyHkyus

T-muM@poUMTH, BEINONHAS BaXHeWlliMe PyHKLIUHU ananTUB-
HOT0O UMMYHUTETA, 0Ka3blBalOT MOLIIHOE peryjupyiollice BO3ICi-
CTBHE Ha JpYyrue KACTKU NMyTeM HMHIYKLHUU COOTBETCTBYIOLIMX
LMTOKKWHOB. CIeKTp ceKpeTupyeMmblx T-KileTKaMu MpPONYKTOB
oTpaxeH B mabs. 3.5.

KoHeyHbl# 3¢pPeKT BO3AeHCTBUA STUX LUTOKMHOB Ha OKpYXKa-
IolIMe KIETKKW 3aBUCHUT OT UX PHU3UONOTHUECKOro COCTOAHMUSA (THI,
CTaays aKkTUBaLlMU U CO3peBaHHNA), a TAKKE OT HAIUYMUSA APYTUX LIU-
TOKWHOB B UX MUKPOOKPYXCHUH.

3.5.3. EcrecTtBeHHbie kKunnepsbt (NK-knertku)
Natural killers

EctectBeHHble Kwuiephl (NK-K1eTKM) He HeCcyT Ha ¢BOei no-
BEpPXHOCTH HU MapKepoB T-, HU MapKepoB B-11MM@oLUTOB U OTHO-
CATCH K Ipynie Tak Ha3blBaeMblX 0-kjeToK. (Clona Xe OTHOCHAT He-
KOTOpbIe HEMIEHTU(DULIMPOBaHHbIE KJIETKH, a TAKXKE KJIETKU He3pe-
JbIX TUMGOUIHBIX MpenllecTBEHHUKOB, KOTOpble TOXE JIMLIEHbI
TUNMUYHBIX pelenTopos T- u B-muMdpounTos.)

lpoucxoxpeHne, paieutue
MW NoKanmnmaaumua

B HacTosilllee BpeMsl MoJIaraloT, 4To mnpenilecTBeHHUKU NK-
KJIeTOK OcpyT cBO€ Hayano oT O0lleil cTBONOBOH KPOBETBOPHOM
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KJIETKWU B KOCTHOM MO3re. HeCMOTp4 Ha TO, YTO UMEIOTCH ornpele-
JIeHHbIe JaHHble 0 6;iu3ocT NK-KiaeToK K B-kineTkaM U KieTkaMm
MUEJIOUHOIO psina, cYUTaeTcsd Bce-TakKH, 4To NK-KIeTKH 9BNsI0T-
cA OTBCTBAEHUEM T-KJIeTouHo# BeTBU pa3BUTHA. OO0 3TOM cBUIe-
TCNBCTBYIOT O0lLIIMe MexaHu3Mbl LuMToNHu3a y NK-knetok u T-kun-
JiepoB, HaJMYue pslda oOLIMX MapKepoB U POCTCTUMYIUPYIOLIUX
daxTopos. IlokazaHo Takke, YTO HEKOTOPbIC KINeTKH IMOpHUOHANb-
HOro TUMyca, B 3aBUCHMMOCTH OT TOro, B KaKMe OpraHbl OHU 3aTeM
nonanaroT, MOTYT npeBpamarbes 6o B T-, nub6o B NK-kieTku.
B nepugepuyeckot KpoBu ycnobeka Ha nono NK-kieTok npuxo-
autesd 10—12% Bcex LUPKYIUPYIOLINX JUMGOLUTOB. 3aTO B Meye-
HW MX NMPOLUEHT mocTuraet 42%, B cenezeHke — 36%, B muMdoys-
aax — 3%, B Jerkux — 5%, KocTHOM Mo3re — 2%.

MukpookpyxeHue cee3eHKU CTYKUT UMEHHO TOH cpeloH, rae
IIPOUCXOIMUT UX OKOHYATC/bHOE CO3peBaHUE U3 MpelllecTBEeHHMKA
(npe-NK-kiaetku) B 3penyio NK-knetky. [Tpu 3ToM BaxHeHmum
¢axtopom cnyxat IL-1 u ocobeHHo IL-2. [pyruM BaxXHbIM pakTo-
poM, CBsi3aHHBIM ¢ IuddepeHunpoBkoi U akTuBauueii NK-kie-
TOK, ABjgeTca uHtepdepoH vy (IFNwy). Ilon Bingnuem 1L-2 u npy-
TMX LMTOKUHOB PE3KO aKTHUBUPYCTCA JUTHYECcKasg CIOCOOHOCTb
NK-kieTok, 1 OHM npeBpallialoTcsd B Tak HasblBaeMble LAK-kieT-
k1 (Lymphokine-activated killer — numM@pOKMHaAKTUBUPOBAHHBIE
KWUIepbl), o0nagaloniMe o4yeHb BLICOKOW JIMTHYECKON aKTMBHO-
CTBIO M0 OTHOWIEHUIO K LIUPOKOMY CIIEKTPY MULLICHEN,

Mopdonorus

NK-K1eTKH oTHOCATCH K O0/IbLUIWM TPaHYIAPHBIM JTUMGOLIM-
Tam — 10—15 MxM B auaMeTpe. B Mx LMTorasMme pasMelllacTcd
OOJIBLLIOE KOJIMYECTBO IpaHyl, CONEpXalluux nep@opuH, a Takxe
rPaH3UMBbl —— CEPUHOBBLIEC 3CTepasbl, BbI3bIBAIOILIKE WHAYKIIUIO
aronTo3a Mpyu NMPOHUKHOBEHUU UX B KJIeTKU MyulleHU. Kpome Toro,
NK-kneTKu conepxaT XOHAPOUTUHCYAbGAT A, 3alMIIAIOIIMIA ca-
MU NK-KieTKH OT ayTo/iKn3a MPU KUJLTHHTE.

OcHoBHbLIe MeMbpaHHbe MapKepb M peyenTopl

OcHOBHBIMU MapkepaMyd NK-KJeTOK CUUTAIOTCA MOJIEKYIIbI
CD56 u CDS57, npuyacTHble K aare3mu ¢ MUUIEHbLIO W LIUTOJIU3Y.
Crona Xe B nocjenHee BpeMsi NMPUYUCTSIOT K IPYTyIO TPyIIly anare-
3UBHBIX MOJIEKY], ob6o3HayaeMbix Kak KAR (killer activation recep-
tor).

. Kpome Toro, Ha NK-KieTKax 3kcnpecCUpoBaHO 60ibloe YUC-
JI0 afre3sUBHBIX MOJIEKYN, B TOM uMcie uHTerpuHoB CD11/CDI8
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Tabnuya 3.5.
HexkoTopbie XapaKTepucTuku

numcouyuros
Knerku OpraH, OcHoBHble OcHoBHble
B KOTOPOM memOpaHHble cybnonynauun
NPOUCXO/UT mapKepbl
OcHOBHO®
pasBuTue
B-numdo- KocTHbI# Mo3r UMMyHo- B I (CD-5%)
LIATHE rnoGyJIHHOBbBI
BCR, CD-19,
20, 21, 72.
B2(CD-57)
T-numdo- KocTHbIt Moar TCR; CD-2, T-xennepob
LMTBI U TUMYC 3,7. (CD-4%)
T-xkuineps
(CD-8%)
NK knerkn  KocTHbift CD-16, 56, 57.
MO3T

H cene3eHKa




OcHoBHble
PpyHKLUN

[IpenmecrBeH-
HUKH
NnjlazMaTH4YEeCKHUX
KJIETOK CEPO3HBIX
nonocrtei

[IpenmecTBeH-
HUKH
NnJ1a3MaTHYye CKHUX
K/1€TOK B
anMdboyanax,
ccile3eHKe

M KpOBH

PeryastopHas
(pyHKUNSA

ans B-knetok
U T-kunaepos

KoHTakTHLIH
LUTOJN3
creunduueckux
Miillielier

KoHTakTHbIi
LIUTOJIN3
Hecneundn-
YeCKHX

MM illeHe

(B2-vuHTerpuHbl), VLA-2 (Bl-uUHTerpun),
CD2, CD7, CD8, CD44, CD54, CD58 #u
IpyTrux. IToT pakT CBUIETENbCTBYET O BaX-
HOH poJu HecneluMdPUYeCKOH aare3uv K
KJIeTKe-MHLLIEHU Tepell ee LIUTOJIM30M.

Cymiecteyer cyodpaxkuua NK-kneToxk,
o0o3Hayaemasa kKak K-xierku. OHu BbINnoj-
HAIOT JIU3UC MULLEHEH, YXE ONCOHU3UPO-
BaHHBIX aHTUTeIaMH, KaK MpaBWIo, KjlaccoB
IgG1 u IgG3. K-kjeTku HecyT Ha cBoeit no-
BEPXHOCTU JONONHUTENRHO Moaekyay CD16,
KoTopas ABIgeTcA HU3KoaPpPUHHEIM pelien-
TopoM 1 Fc-¢pparMeHTa arperupoBaHHOIoO
¢ IgG1 u 1gG3 (FeyRIIH). CeasviBasich uepes
MOJIEKYNY UMMYHOrnooynuHa G ¢ KJeTKoM-
MUIIEeHbIO, K-KJIeTKA BOCNEACTBUM U OCY-
ILECTBAAIOT UX LIMTOJIN3, KOTOPbIA YacTO Ha-
3b1BalOT aHTUTEI03aBUCHMbIM LIUTONTU3OM.

Ha nosepxHoctu NK-KieTok ele 3Kc-
NpeccupyeTca Lenasd rpynfa MHrMOUTOPHBIX
peuentopoB — KIR (killer inhibitory recep-
tor), KOTOphle pacno3HalT cOOCTBEHHDbIE
nponyktel MHC knacca I u Takum obpazoMm
OTMEHSAIOT LIMTOJIU3 COOCTBEHHbBIX, HOPMa/b-
HBIX KJIETOK (M. 21. 6.3.4).

OcHoBHbie PYHKUUM

1. KunnepHas akmusHocme

OcHOBHOIl (QYHKLUMUER eCTeCTBeHHBIX
KUIJICpOB ABAACTCA YOUNCTBO KIETOK-MH-
HICHEH, KOTOpOe pa3BUBacTCH Mocjie UX KOH-
TakTa. NK-KkJ1eTKU 0OblYHO pacro3HaloT Ha
MOBEPXHOCTU KJIETOK-MUUICHEH CBOOOIHDbIE
YI7ICBOAHbIE OCTATKU C MOMOLLIBIO CBOMX JIEK-
TUHOMONOOHbIX PELUENTOPOB UJIK APYTUX MO-
nekyn aaresuu. IlpyMyeM KOHTaKTbl MOIVYT
NMPOUXOIUTE KakK ¢ NMOBpPeXIEHHBIMU, TaK U ¢
HOPMAaTbHBIMU KJI1E€TKaMM.

B cnyuae, ecnu KJeTka He NMOBpeXaeHa U
Ha ee MOBe PXHOCTH IKCMPECCUPOBaHbBI MOJie-
kyael MHC knacca I (oHM RpUCYTCTBYIOT
Y BceX HOpMAJIbHBIX KJI€TOK OpraHu3ma), pas-
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BUBAIOTCA peaKkliMu «3anpeTa», oOycIoBleHHble CUTHATaMU OT pe-
uentopoB KIR. [Ipu aToM JM3Kca 1aHHOM KJIETKU HE MPOUCXOIUT.

[Ipu nenoM pane natonorui pa3BuBaeTcs yTpaTa KJIeTKOH-MU-
meHblo Monekyn MHC knacca 1. D10 HabmonaeTcs npu pocre
MHOIUX OMyXoJeil, a TAaKXKE NMPU MOpaXeHUU KiI€TOK HEKOTOPBIMHU
BUpycaMHu (aneHoBUpycaMUu U Ip.). B aToM cnyyae NK-kneTku uUH-
IYyLUUAPYIOT pa3BUTHE peaKiIMU anornTo3a KJaeTKUu-MUlIeHU, KoTopas
MO MCXaHU3MY U JAeHCTBYIOLLIUM (haKkTopaM MOYTH aHAJTOrHyHa pe-
akKUMM KWUIMHTa vy T-1uM¢ouutoB. Ilpu 3TOM coxpaHsieTCa BO3-
MOXHOCTE MOBTOpHOro yyacTusi NK-Ki1eToK B 9TOM npouecce (pe-
LHUKIJIUHT).

CyuTtaeTtcs, yto NK-KieTKkaM MpUHAIIEXUT OCHOBHas poJb Ha
paHHUX 3Tanax NpoTUBOUHMEKIMOHHOMN 3alIUThI. OCOOEHHO eCu
MHGEeKUMOHHBIN npouecc ObU1 HHAYLMpPOBaH areHTaMU, UMEIOLLIN -
MU BHYTPMIGIETOYHYIO JIOKATM3aLMIO (BUPYCHI, HCKOTOpbIE OaKTe-
pHUU), U B IIEpUON, KOTIa MeXaHU3MBbI cllellnPUYeCKOro UMMYHHOTIO
OTBETa ellie He CPOPMUPOBAJIUCD.

CniocobHocTh NK-KieToK yOuBaTh KiI€TKH, JULIEHHBIE Mofie-
Kyl MHC knacca I, no3Bojser paccMaTpuBaTb UX PYHKLMIO KaK
uckKimountenbHylo. Hanpumep, T-kwuiepbl ¢cnocoOHbl pacro3Ha-
BaTb YYXEPONHLIA aHTUIreH TOJILKO B KOMILUIEKCE C MOJEKYNon
MHC knacca . A ectu onyxosneBbie KJIETKU I1€peCTaloT IKCMPECCU-
poBaTh MoJiekyasl MHC kiacca I, To T-kunnepbl He B COCTOSHUM
MX pacrio3HaTh. UMenHo B 3T0# cuTyauun NK-kneTku u peaniusy-
10T CBOIO 3KCKJIIO3UBHYIO 3aLLIUTHYIO QPYHKLIMIO,

To ecTb ecnu Ha KJIeTOUHOIt MeMOpaHe 3KCIpecCUpOBaH aHTU-
reH MHC xnacca | ¢ yyxeponHsIM aHTUTEHOM (WU U3MEHEHHbIM
COOCTBEHHBIM), TO HUTOMUTUYECKUI1 OTBET Ha TaKylo KJIETKY pa3Bu-
BaeT uutokcuueckuil T-xumep (CD8). Ecnu BooOllie HeT Mponyk-
ToB cob0cTBeHHBIX reHoB MHC Kknacca I, To LMTONMTUTHYECKYIO peak-
uuio pasBuBaeT NK-kieTka.

2. CekpemopHo-pe2ynamopHas yHkyus

NK-knetku cekpetupytot 1L-2, IL-11, GM-CSF, IFNy u psan
IPYIrUX NMPONYKTOB, KOTOphle OKa3bBalOT PEryjupylollice BIUIHUE
Ha KJICTKM, HaXOAA1IMecs] B UX MUKPOOKPYXXEHUU.



3.6. CTPYKTYPbl MOJIEKYJI MEXKNETOYHOIO
B3AUMOAENCTBUA U MEXAHW3MBbI
NEPEQAYUN CUTHAJIOB

3.6.1. Monexynbl B3aumMofencrema

B Hay4HO# JIMTEpaType BCTPEYacTCA, KaK MpaBUIO, HECKOJIBKO
BapUaHTOB 0003HaYCHUA MOJIEKYJl, YYACTBYIOLIUX B PeaKkLIUsIX B3a-
UMOICHUCTBUS KIETOK:

— (opMyna, coaepxaiiiasi o6o3HauYeHue Liernei (HanpuMep ad,
B2);

— HoMcHKI1aTypa CD;

— TpaIlXUMOHHBIE Ha3BaHMSsI, HEPEIKO OCHOBAaHHbIEC Ha KaKMX-
Anb0 obCTOATENLCTBAX OTKPHITUS CaMUX MPOAYKTOB, JINOO MX
¢yHKUMiA (HanpuMep, VLA — very late antigens — o4YeHb IO3IHUE
aHTUTECHBI) U T. 1.

AHaJIM3Upys KoJloccalbHYI0 MHGOpMalMIO MO KooNepaluuu
KJIETOK UMMYHHOH CHUCTEMBI, cedoBaNo Obl aKLICHTUPOBATL BHH-
MaHUe Ha HeCKOJbKMX, Haubojace U3YYCHHBIX, TpyTax MOJEKY
B3aUMOICICTBUSA (cM. puc. 3.3). K HUM oTHOCSTCS:

1. MOJIeKyJibl, CBSI3aHHBIC C TIPE3CHTAUMEN aHTUTEHOB;

2. MOJIeKyJibl, CB3aHHEIE C B3aUMOIEUCTBUEM MeXIY JUMPoO-
uUTaMMu (Kooflepauusa Mexay T-xeianepamu v B-nuM¢ouutamu
Y NIpeAlIecTBEHHUKaMHU T-KL1epoB);

3. MOJIeKyJibl, CBSI3aHHEBIE C B3aUMoaeiCTBUEM MEXIY KHLaepa-
MUY U UX MULUCHSIMUY;

4. MoJIeKyNlBl B3aUMOACHCTBUS TIPY alre3uu.

Moijiekyabl B3aUMOIeiiCTBUS BBIMOJHSIOT PYHKLIUHU CrielIHaNb-
HOI'O pacro3HaBaHUs «CBOUX» PELIETITOPOB H JIMFaAHNOB U COCAUHE-
HUSA ¢ HUMH. 3TO oOecrieyMBacT KOOMeEpaluio U B3aUMOICHCTBUE
KJICTOK, Ha NOBEPXHOCTU KOTOPBIX OHU 3KCIIPECCUPOBaHHBI.

CBs3bIBaHKE MONECKY B3aUMOACIHCTBUS BbI3bIBAEeT Kackal OHo-
XUMHUYECKUX peaKlIMii B LIMTOIUIA3ME KOONIEPUPYIOLLIKX KIIeTOK. X
UTOrOM SIBISIETCS aKTUBALIMS (MJIH CYTIPECCHSA) TEX WU UHBIX T€HOB,
KOTOopbie 00ecreyuBaloT BEIPaOOTKY MPOIAYKTOB, U3AMEHSIOIINX MTO-
BeIAECHHUE KJIETKU. To €cTh B pe3yJibraTe GYHKLIMOHHPOBaHUS MoJie-
KyJ1 B3aUMOIENCTBUS KIETKH I0JIY4alOT COOTBETCTBYIOLIUE CUTHA-
Jibl, MTO3BOJIAIONIME UM AACKBAaTHO pearypoBaTh B COOTBETCTBMH CO
CBOCH r¢HETUYECKOM MPOrpaMMOH.
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Cxematuyeckoe CTPOeHNe OCHOBHbBIX MOAEKYA
MeXKAETOYHOTO BO3AEUCTEMS

CENexTUHH

' p1
E VCAM-1 8B
CD4
ICAM] . — H\
L - TCR
ICAM2  cpg A CD2 1
"HTerp‘HHH {—H 0 ,—-H
96) $ 02610008
|
1 . H=
L ! ~N eXe)
MONEKYNb OAFe3HM ge:@g

TCR B xomnnexce
¢ CD3 (sun caepxy)

puc. 3.3.

3.6.1.1. MNpouecchl, cBA3aHHLIE
C Npe3eHTaunen aHTUreHoB

DTU NpoLiecChl MOTYT BKJIFOYATh CACAYIOIIKE B3ayMOdei CTBUS!
1. koMmmnekca Monekyasl MHC co BCTpoeHHBIM aHTUTEHHBIM

nerntuaoM U TCR;

2. mosekyiasl MHC ¢ CD4 unu CD8, ykpenisiioluee npeably-

Llee B3auMoIeicTBUE;

3. KoctTumyaupyrowiux monekyia B7.1 (CD80) u B7.2 (CD86)

¢ MoJiekyiamMu CD28 nnu CTLA-4, ycuInBaloWKMX WIX KHTUOUPY-
JOLIUX CUTHAaJIbI;

4. Monexkyn CD2 u CD58, obecrieunBaiolUnx pOHOBYIO aKTHBa-

IHI0.
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1. Bzgumodetucmsue monekyast MHC ¢ TCR

OCHOBHBIMHM MOJIEKYJIaMH, YYaCTBYIOLIMMHU B MEXKJICTOYHBIX
rpoueccax cnelundUYeCcKoro pacrno3HaBaHUs U NTPEICTaBJICHUS aH-
TUreHoB, aBiasioTesl B-kietouHblil peuentop (BCR), T-ki1eTouHbI i
peuentop (TCR), a takke monexyasl MHC xiaccos I u 1. Beiuie,
g 2nasax 3.5.1 u 3.5.2, onucaHo ctpoeHue BCR u TCR.

O cTpykTypax xe Mmoaekyad MHC knaccos I u II MoxxHoO cka3atb
caenyioulee: 3TH MOJIEKYIBI TPeACTABJICHBl pa3IUYHEIMH TTTUKO3U-
JIUPOBAHHBIMK 0OeJKaMM, CHHTC3 KOTOPBIX KOAUpyeTcsl TFeHaMu
MHC — rnaBHoro koMIuiekca rKcTocoBMecTUMOCTH. Pasnuuaror
npoaykTtel reHoB | u 11 xnaccoB. CxeMaTHYHOe U306pakeHUE CTPO-
eHust Monekyasl MHC xnacca I npeacraBneHo Ha puc. 3.4.

OHa COCTOMT M3 ONHOH TAXENON IMHUKO3HWINPOBaHHOM NENTUAHOMN LemnHu (45
kla), KoTopast HEKOBaJIEHTHO CBs3aHa ¢ By-MUKpornobyauHoM (12 klla). 3toT
MHUKpOMTOOY/IMH ABASETCS NPOAYKTOM reloB, He cBs3aHHbIX ¢ MHC, u Bcerna
NPHUCYTCTBYET B CHIBOPOTKE KPOBH B CBOGOIHOM COCTOSTHUH.

Taxenas uenb cOCTOMT M3 BHEKJICTOYHOM 061acTH, 00pa3ylolleii TpH CBEpHY-
THIX NENTWIHBIX yYacTKa-A0OMEHa: a,[; a; M a3 (colepXkaT NpHOAH3UTENbHO No 90
aMUHOKMUCIOTHBLIX OCTATKOB); TpaHCMcMOpaHHOro cerMeHTta (25 B OCHOBHOM
ruapo¢oOHBIX aMHHOKHUCIOTHBIX OCTAaTKOB); U HUTOMa3MaTU4YeCKOro XBoCTO-
BoTo AoMelia (30—40 B ocHOBHOM THApOGWIbHBIX aMMHOKHCTAOTHBIX OCTaTKOB).

HoMmeHbl «; ¥ a; COBMecTHO 06pa3yloT cBoeobpa3Hyio ratdopMy U3 BOCh-
MH B-CKNanoK, MoAdepXHBaIOIIMX ABe a-crUpaiu. [1pu 3TOM cniMpanu a; 4 a;
JOMEHOB pa3lieNiseT yIJIMHEHHas MON0CTh, KOTopas U CYXKUT MECTOM CBS3bIBa-
HHS MPOLECCHPOBAHHOTO aHTHTEeHa (3TY NOJOCTh, WIH 1leJb, YAacTO Ha3bIBAlOT
uteliblo brepkmana). MHTepecHO, YTo NaHHas Lesib UMEET CIIOXKHYIO KOHDUIY-
pauuio. Ha BHyTpeHHeH NOBEPXHOCTH Y HEE UMEETCH psll LIEHTPOB CBs3bIBaH U
B BHIE CKJIAI0K M KAPMaHOB. JTH CTPYKTYpPHI 06€eCcneyrBaloOT B3aUMOIEHCTBUE C
OOKOBBLIMH LIENMAMH aMMHOKHUCIOTHBLIX OCTAaTKOB aHTHTEHA U CMIOCOOCTBYIOT €ro
yAepXHBaHHMIO B ONIOCTH. JJHO ¥ GOKOBBIE CTEHKH MOAOCTH 06pa3yloT Lenu o -
U ay-TIOMEHOB, B COCTaBe KOTOPLIX ¢CTh BapuabeibHble aMUHOKUCIOTHEIE OC-
TaTKKU. B 3aBUCMMOCTH OT BapHaGenbHOCTH 3THUX LEMNeil MOXET CYILIEeCTBEHHO
U3MEHATLCS U KOHMHUIYypauus MOJIOCTH. Takasi MoJOCTh HE MOXET CBA3LIBATH
;11060§1 aHTUICHHBIH NMenTuAa. B onpeacneHHoi# cTencHn 3To OyaeT 3aBUCETh OT
CTPYKTYpbI MenTuaa.

Kpome Toro, B HacTos1l1ee BpeM#A U3BECTHO, YTO Kpasl 3TOM MoJOCTH cMbiKa-
IOTCH B ee TOpuUax, ¥ MeNnTHA B BUAC pa3BepHYTOi uenu (8— 10 aMHHOKHCIIOT)
VIIMpaeTcs B HUX CBOMMHM KOHLUaMH, HacTh G0KOBLIX TPYIIT pa3MeLlacTCA B Kap-
MaHaX, oOpa3oBaliHblX THUNepBapuabeNbHbIMM O0JacTAMH, M MO BCeil LIMHE
nentuaa GopMHUPYIOTCI MHOTOYHCAEHHbIE BOTOPOIHble CBA3H C aM HHOKHUCAOT-
liblmu ocTaTkaMu Monekyvasl MHC knacca .
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Crpyktypa monekya MHC
MHC «nacca | MHC knaccalll

AHTUreHCBA3LIBAIOWLAR MONOCTL

MECTO

CBA3bIBAHUA
@a@ membpaHa Kkneku __cCD4

77 I ///////////////ﬁ///////////////

LUTONNG3MATUYECKUHU LI.HTOHHGBMGTHHGCKMG
JOMEH AOMEHbI

puc. 3.4,

IMpomyktel reHoB MHC kiacca Il no cBoeMy cTrpoeHHUI0 B 3Ha-
YUTENBbHOI cTereHU NMoxXoxXu Ha cTpoeHUe Moiekyl MHC knacca I.
Monexynsl MHC knacca II — 3To rJIMKONpOTEUHB!, COCTOSILLUE U3
onHo# Tskenoil — a (30—34 k/la) ¥ onHoilk erkoii — B-uenu (26—
29 k[1a). O6wias cxeMa cTpOeHMsI TpeCcTaBleHa Ha pucyHKe 3.4,

HapyxHas, BHeKleToyHas obnacTh o0oHX Leneil cBepHyTa B 1Ba JOMEHA
(o ay; By M B3). Yepea KopoTKHii MeNTHA OHa CBA3aHa ¢ TpaHCMEMOGpaHHbIM
cerMeHTOM (30 aMHHOKHUCJIOTHBIX OCTATKOB), KOTOPLIi NePeXoanT B LUIHTOMIA3-
maTHyeckuit ruapodunbHeit aomeH (10—13 ocrarkos). Monekyast MHC
knacca I1 Takke MMEIOT aHTUT€ HCBA3bIBAIOILYIO MOJ0CTH, ONHAKO, B OTAHYHE OT
npoaykroB MHC kiacca | 3ta noJjiocts HeCKo/IbKO GoJiblero pasMepa 4 oT-
KpbITa Ha TOpLIEBbIX KOHLIAX (cM. maba. 3.6). T1o 310ii pHYKHE OHA MOXET CBA-
3bIBaTh MeNnTHAH Goablieit Macchl (12—25 aMMHOKHUCJIOTHBIX OCTaTKOB), NPH
3TOM OTKPBLITbIE TOPLLI I03BOJIAIOT MENTHAAM BLICTYTIATh 3a Npenesibl 3Toil Io-
JjocTh. O6pa3ylor NoJIocTh He IBa JoOMeHa ONHO# LenH, kak y moaekyn MHC
Kjacca |, a 1Ba noMeHa pa3HbIX Leleil o U 8.
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Tabnuuya 3.6.
CBOWUCTBA aHTUTEHHbIX NENTUAOB B MONeKynax
MHC | u MHC Il knaccos.

Moka3satenwu MHC — | MHC — I
Yucno 9—10 12—25
AMHUHOKHNCIOTHEIX

CCTATKOB B NNENTHIC

Tun wenu 3akpBITHINA OTKpbITBIH
[lonoxeHue nentTuaa ApkoobGpasHoe IIpuneraouiee
LllenepoHsl Kannekcuu li-lens, KaJIHEKCUH

2. Bzaumodetcmaue monexynst MHC ¢ CD4 u CD8

Komniaekcel Moniekyin MHC xiaccoB I 1 I co BcTpoeHHBIM aH-
TUIr€HHBIM NENTKIAOM pacro3HaTcs ¥ B3aumoneiictByoT ¢ TCR T-
auMdouunToB. OIHAKO 3Ta CBA3b OYCHb HEYCTOMYMUBA BCACACTBUE
HeBBICOKOro agp@uHUTeTa. OOBIYHO €€ CTaOUIU3UPYIOT MOJIEKYIH]
CD4, kotopble UMeloT cpoacTpo K MonekynamMm MHC xnacca I unu
CD8 (cBsi3biBacTcs ¢ Mosiekyramu MHC knacca I). Yacto ux Hasbl-
BalOT KOPEUETNITOPHBIMY MOJIEKYAaMU (cm. puc. 3.5).

ITo cBoeii cTpykTYpe Monekyna CD4 npenctasnseT co6oii 6e10K, UMEIOLHIA
YeThipe BHEKJIETOYHLIX AOMEHA MU LLUTOIIa3MaTHYECKYIO YacTb, TECHO CBS3aH-
HYI0 € THPO3UHKHHa30M p56lek. N-kKoHLIeBOI NOMEH MOCTPOEH MO THNY V-10-
MeHa. B HeM MMeloTCs yyacTKH, OTBETCTBEHHbBIE 33 CBA3bIBaHME C 3,-I10MEHOM
monekynsl MHC knacca II.

Moiiekyna CD8 npenctaBasieT coboit AMMep U3 IBYX MONUMENTUAHBIX Lemnei
(e n B) win (e ¥ a). Kaxias uenp conepXHT Mo OAHOMY NOMeHy V-THna. 3a
cBsi3b ¢ Monekynoit MHC knacca I (¢ ee a3-1OMEHOM) OTBETCTBEHHBI YYacTKH
V-1oMeHa o-LelH.

3. Kocmumynupyouiee szaumooelicmsue (D28 ¢ (D80 (B7.1) u CD86
(B7.2), a maxxe c CTLA-4

Ins ycuneHUsT CTUMYJIUPYIOUIETo CUIHajla, BO3HUKAJOLIETO
IPY Mpolieccax MpeACTaBACHUS aHTUIEHa, HEOOXOIUMO BKIIOYE-
HWUEe KOCTUMYJIUPYIOLIUX CUTHAN0B. OHK BO3HUKAIOT NPU B3aUMO-
neiicteuu mosnekysa CD80 win CD86 (CD80/86), pacronoXeHHBIX
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B3aumopencTBUE KABTOK
UMMYHHOU CUCTEMDI

T-xeanepos u APCs

_FA1__ 7~ ICAM]
07 =S

ogre3us

D 4 APCs

TR <<Ag>> MHCH
CD28 > > CD80/8s

KOCTUMYNALWA

T-xeanepa u B-knetku

IFAT 2~  ICAM1
CD2  \~____CD58 agreaus
D78 S>> D80 [ n. al
T-xeanep , CD4] b :QS:M -
peuenuys TR <BgS> micll Yl
<> ) R
<> OHTUTEHHbIM MOKpOMOnekyna
NeNTUL QHTUreHa

T- KUAAEPA ¥ KAETKU-MULIEHH

IFA1 "~ ICAM]

agre3us

Kaetka-
MWleHb

CArHan
QnonTo3a

T-xeanep

peue

puc. 3.5.
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Ha noBepxHocTH APCs ¢ kopeuentopoM T-aumdouutos CD23
(cm. puc. 3.5).

CD28 — HeGoMbINoi TpaHCMeMOpaHHbBIH ITMKONPOTENA ¢ MOJEKYASpHO#
maccoii 44 klla. HapyxHas ero yactb o6pa3yeT OAMH BHEKIIETOUHbIA JOMEH, O-
MOJIOTHUYHBIA V-10MeHY UMMYHOITIO0YAHHa.

CD80 1 CD86 nMeloT cXoXHe CTPYKTYpHI U TpecTaBAsoT c000ii FMHUKO3H-
JUPOBaHHbIe TENTHIL ¢ MoleKynspHoit Maccoil 60—80 x/la. OHu oTHOCsATCS
K cyrnepceMeHcTBY MMMYHOTJIOOYIMHOB U HMe1oT OAUH C-nonoOHbI M OMH V-
noaoGHBHI foMeHBbl. OHM 3KCNpecCHpoBaHBl Ha Bcex akTUBHpoBaHHLIX APCs,
a CD86 — naxe Ha HeaKTHBMpPOBaHHBIX MOHOLUTaX,

NHorna aktuBauus T-KJIE€TOK NMPUBOIAUT K IKCMPECCUU Ha UX
noBepxHocTy Mojaekyasl CDI152 (CTLA-4), xotopasd no cBoci
CTPYKTYpe o4eHb cxoqHa ¢ CD28. OaHako cBsI3bIBaHUE ¢ HEH TpHU-
BOOMT HE K akTuBaluu T-auMbouunTa, a HaobOPOT, K €ro cyrnpec-
cuu. Tlpoueccel akTuBauMu T-xenmnepoB MOTyT TaKUM 00pa3oM I10-
IaBAATLCSH. TO €CTh peaI3yeTcA CYNPECCUPYIOLIKIA 3D EKT, KOTO-
PbIf BEITIOAHSAET PErYAUPYIOLLYIO POb,

4. Baaumooeticmsue mexdy CD2 u CD58 (LFA-3)

Bbi3biBacT aKTMBALIMIO KJACTOK, KOTOPYIO Ha3bIBalOT CIIOHTAH-
HO# WK ¢oHoBOM. Takoe Ha3BaHHUe CBA3aHO C TEM, YTO 3Ta opMa
akTUBalUUK obecrieynBaeT caMonomacpxaHue T-1MM@oOUMTOB Ha
nepudepum.

ToBops o npouieccax NMpe3eHTaUHMH aHTHIEHOB M aKTUBaUMU T-TUMGOLMTOB
HeNb3s He OCTaHOBHUThLCH Ha 2¢ddeKTax, Bbi3bIBACMbIX MUTOF¢HAMH H CYIIEpaH-
THTeHaMH. '

Ins ocHoBHoi#t Maccht T-numdounToB HecnenudHyecKMMH CTUMYISTOpa-
MU pasMHOXeHUS — MUTOreHaMHM CAyXaT MHOTHE OMONIOrMYeCKHe MOJNIEKYbL,
B yacTHOCTH duToreMarrmoTUHUH (PHA) M KoHkaHoBanuH A (ConA). 3TH
NpoayKThl TaKXKe ¢pa3biBaloTcs ¢ MosaekysaaMu CD2 u TCR, obecneyuBas TeM
caMbIM HecrieundHYeCKY10 aKTHBalMIO T-KJIeToK.

HekoTopble aHTUIeHBI GaKTEpHAILHOIO M BUPYCHOTO NMPOMCXOXIEHHUS 10-
JyYWIH Ha3BaHHe cynepaHTUreHoB, Kak npaBuwio, 3T0 TOKCHHbI MK O€AKH MM -
KpOOpraHM3MOB, ¢ KOTOpPbIMHM OpraHU3My YacTO TPUXOAMUAOCH BCTpeyaThes
B rpoliecce 3IBOJIOUMH (CTapHMAOKOKKOBbIE IHTEPOTOKCHHBl, IHAOTOKCHHBI
MHOrMx 6akrepuii). OHH cnocoGHBI HecrenMdHYEeCKH aKTUBHUPOBAaTh [ -THM-
¢oLHUTHI, JaXe He MOABEPrasch POUECCHHTY.

Onu cBaspiBaoT TCR n Monekyny MHC kiacca [, Ho He Kak oGbIYHbIE aH~
TUFeHbl, MoaBeprasch creundHyecKOMY pacro3HaBaHMIO, a MPUCOEAHHASICH
K GOKOBBIM IMOBEPXHOCTAM 3TUX MOJIEKYN. B peaynbTaTe NpOMCXOAUT HecTieU-
duyeckas akTUBH3auMs Mmoboro KioHa T-1MMEPOLNTOB.

S deKTHBHOCTE CTUMYNSUMHM T-KIeToK TakMM CcIocoOOM COornocTaBUMa
¢ 3t deKTHBHOCTbIO OOBIYHOIW AHTUIEHHOM CTUMYNSLMH, OJHAKO OXBaThIBaeT
OoJiblUIoe KONHMYECTBO pa3sHOOOpasHbIX KNOoHOB. bHonornyeckuii cMbicn 3Toro
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npollecca Ioxka He BrioJlle gceH. IlojaraioT, 4To cynepaHTHUICHLI TAKHM 00pa-
30M CHUXAIT 3¢ GeKTUBHOCTL MPOTHBOMH(MEKIMOHHON! 3alKThI.

3.6.1.2. Koonepauuu mexay T- u B-numcpouyntamn

B pa3BUTHY ryMOpaJILHOTO OTBCTA YyYacTBYIOT MHOTHC MOJIEKY-
Jbl, onUcaHHble Brillle. OcoObIii MHTEpeC TPEICTaBIsET B3aUMO-
neiictBue Mojekyn CD40, xoTopele HECYT Ha cBoeif TOBEPXHOCTH
B-aumdounte 1 CD40L, akcnpeccupoBaHHbIX Ha T-1UuM@ouuTax.

CuuTtaercs, yTo Hanbonee MOILIHBII CUrHal B-KiIeTKY nonayya-
10T UMeHHOo uepe3 CD40. B otcyrcTBue 3dhdeKTOB OT TaKOH CTUMY-
JASLIMK HE MPOUCXOAUT TIEPEKIOYEeHUST CUHTe3a [g Ha npoayKumio
BbICOKOA(pUHHBIX I1gG M IgA. (cm. 2n. 8.4.2).

Monexyna CD40 npencrtasnsier coboli ¢dochonporenHd (MonekyaspHas
macca 48 klla), akcnpeccupoBaHHEBIA He TONBKO Ha B-kieTkax, HO U Ha KJIeT-
Kax 3HAoTeaus, Makpodarax M Apyrux aKTUBUPOBAHHbLIX KJ1eTKaX HMMYHHOIA
CHCTEMEI.

benox CD40 npuHaaneXuT K ceMelcTBy pelienTopoB AN ¢daKTopa HeKpo3a
onyxofeli (TNF) 1 uMcer B cBo¢ii CTPYKTYpE YEThIpE BHEKNETOUYHBLIX AOMEHA
C KOPOTKHUM LWAPHUPHBIM JIMFaHAoOM. ClleAyeT HalloMHHTb, YTO K 3TOMY Xe€ ce-
melicTBy npuHaznexaT v peuentop ans TNFa; CD30 u Fas-peuenrop.

CD40L (unu CD154) — 6enok ¢ MoneKynsipHoii Maccoit 33 kIla, uMeeT oaunH
BHEKJIETOUHBII IOMEH, NMpeicTaBasiolIMi coboii crnereHue B-cTpykTyp. Ilo-
nobHoe xe ctpoeHre UMetoT U TNFa, nnMmboToKCHHBI, Mosiekyna FasL u npy-
rHe OenKu, ARIAIOMMNECS TMraHaaMM MOAEKY BhiIeyKa3aHHOMN TPYIIbI.

CuuTaeTcs, YToO B C;1yyae B3auMOIEHCTBHS 3THX MOJIeKY pa3BHBaeTCA peak-
LM, B OCHOBE KOTOPOIt JIeXXUT TPUMepPH3aLIMs LIMTOIUTa3MaTUYeCKUX YUaCTKOB
CD40. YyacTpylomnii B 3ToM Npouecce uMTon1asMatuiueckmit oenok CRAF-1
(CD40 receptor associated factor) onocpenyeT nepeaayy cMrHaila B suipo. 10T
npouecc BKIoYaeT Takue BaXHble peaklMH, KaK NepeKIoYeHue KnaccoB M-
MYHOFNI00YAHHOB, npoiudepaunio, zudpdepeHLUHPOBKY U IIp.

[Tonarajot, 4T0 CUTHa B HanpapJdeHUU T-TUMQPOLIUTOB B HaU-
0oJbllIei CTeneHU obecrieyUBaeT onMcaHHoOE BLINIE B3auMOICHCT-
Bue CD28 — CD80/86.

3.6.1.3. Bzanmopencteme LUTOTOKCUMECKUX
T-KNeToK ¢ MULLEeHbLIO

XapakTepuayeTcs ¢Bsi3blo MoseKyiabl Fas ¢ ee nuranaom Fasl,
3KCTIpecCUpOBaHHBIM Ha noBepxHocTH T-kunnepa. B obuumnx yep-
Tax 3TO B3aMMOIEHCTBME TNOXO0XE Ha TMPOLECCH CBI3bIBaHUA
CD40 — CD40L ¢ Toit naylub pa3HULIEH, YTO KOHEYHBIE 3Tanbl pe-
aKLMU CBSI3aHEI € Mepeaayeit CUrHaaoB Ha «IoMEH cMepTU» (death
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domen), KOTophLlit 06YCIOBJIMBAET Pa3BUTHUE aMONTO3a KJICTKH MU-
ICHMU.

3.6.1.4. AgresvBHbIE MONEKYNbI

MoJneKynsl aare3nu TOoXe Urpaior BaXHYIO pojib B pa3/iMyHbIX
MEXMOJIEKYASIPHBLIX B3aUMOICUCTBMAX. BhioeasloT HECKOJBKO
IPYIM aAre3uBHLIX MOJIEKYJ: CEICKTUHBI, alpeCCHHbI, UHTETPUHBI
M UX peLENnTOophl (cM. maba. 3.7).

1. CenekmuHbi — GeIKOBBIE JIEKTUHBI (C-J€KTHHBI), HMEIOLLIUE
CPOIACTBO K KOHILEBbLIM OCTaTKaM MaHHO3bl, PyKO3bl U CHaJIOBONA
KUCJIOThL. BHinensior TpM rpynnsl 3Tux Monekyn — P-, E- u L-cene-
KTUHLL. [TocKonBKy Bce OHM MMEIOT CXOXEE CTPOEHUEe, OCHOBHas
pasHMLIA 3aKo4yaeTcsl B KOJUYECTBE aHAJOTMYHBIX, MOBTOPSIO-
IIKXCS TOMEHOB, NIpuaeraolIux Kk Mmemopane (P-9; E-5; L-2 — cm.
puc. 3.3):

— 1 -CE€IEKTUH UrpaeT OCHOBHYIO aAr€3UBHYIO PYHKLMIO Y TUM-
¢POLINTOB, a TAKKE YaCTUYHO Y HENTPODUIIOB;

— P-cenexTUHBI JIoKaNIu3yloTcsl Ha MeMOpaHax 3HAOTEIHaNb-
HBIX KJIETOK, TPOMOOILIUTOB U HEHUTPODHUTOB;

— E-ceJeKTUHBI — OCHOBHBIE CEJICeKTUHBI 3HAOTEIUAILHBIX
KJIETOK.

Monexynbl, K KOTOPBIM CeJICKTUHBI UMEIOT CPOICTBO, MOJYYHU-
JIX Ha3BaHMe aapeccUHOB. OCHOBHbBIE TPEACTaBUTENU ITOIA IPYIINLL,
OOHapyXeHHble Y pa3lTM4yHbIX MJEKOMUTAIOIIUX, MpeAcTaBIcHbI
B mabn. 3.7.

2. imezpurst u ux peyenmopsl

MHTerpuHbl — TpaHcMeMOpaHHLIE O€AKU, CocTosIlINE U3 IBYX
uerieit a ¥ B. IXx MoleKynbl IPOHK3LIBAIOT MEMOpaHY KICTKU U KaK
OBl COCIUHAIOT e€ BHYTPEHHIONO Cpelly ¢ BHELUHei, 4YTO U ABUJIOCH
OAHWUM U3 TONKOBaHUM TEpMUHA «UHTETPUHEI»,

B HacTosilllee BpeMsl YCTAaHOBACHO Y€ ThIPHAALIATh BAPUAHTOB Q-
Llenei ¥ BOCEMb B-LENEi, MpUUeM JUTaHIACBA3LIBAIOILUIA YUacTOK
MHTEIPUHOB 00pa3yioT NEMTUAHbIE LIENH 06oux TUMOB. [pynmsl KH-
TCrPUHOB 0003HAYaloT Mo UX B-uensaMm — By, B U T. .

MuTerpyHbl KaKk MOJeKyabl aAre3uy NpUCyTCTBYIOT Ha MHOTHX
KjleTKaX OpraHu3Ma U UrpaioT 3HayMTeABHYIO POJib B NpoLiecce €ro
XU3HeIeaTebHOCTH. s peakuyil *MMyHHTETa 0cCOGEHHO BaXHbI
UHTErPYHLI Ipynn B; U 5, NOCKOABLKY OHU NPUCYTCTBYIOT Ha MaK-
pogarax, TUMpOLMTaX U IPYrUX KIE€TKaX UMMYHHOI CUCTEMEIL,
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Tabnuuya 3.7.

OcHOBHbIE MONeKynbl agresnn,

yYyacTBy1oLLNe B peadKLNAX NMMYHNATETa

HasBaHue Apyrue Nlokanusauua
B cucteme CD Ha3BaHUA
CenekKTUHLI
CD-62 L L-cenekTUHBI L; M; N; Eo
CD-62 E E-cenexkTuH, abE
CD-62 P P-cenekTn akE
Bi1-MHTErpUHDB
CD-49,/CD-29 VLA- 1; a( B, aT; aB; Fo
CD-49;,/CD-29 VLA- 2; ay B4 aT, P
CD-49,4/CD-29 VLA- 4; a4 B M; T; B; Eo
CD-49./CD-29 VLA- 5 a5 B T,N; P
B2-UWHTEFPUHD
CD-11,/CD-18 LFA-1: o B> M; T; B; NK
CD-11,/CD-18 Mac-1; CR-3; M: N; NK
oM B2
CD-1 |C/CD-|8 CR-4; ax 8- M; D¢; N
B7-MHTErpuyHbL
CD"49d/X A4 B7 B
CD-103/x Af B T
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Cneunduyec- CpefiHAA

KHWe nuraHabl Mone-
KynApHan
macca (k)

CD-34; 80

Mad CAM-1

3LexCLA 115

3 Lex 150

JIaMUHUH, 210/130

KoJj1areH

JlaMUHUH, 160/130

KoJjljiareH

PubpoOHEeKTHH, 150/130

VCAM-1

DUOGPOHEKTHH, 132/130

JJAMUHMH

ICAM-1,2,3 180/95

ICAM —1,iC 3b 175/95

iC 3b 150/95

Mad CAM 170/120

Mad CAM 152/120

KpaTKue CBeIeHUA O XapaK-
TEPUCTUKE STUX MOJICKYN Npen-
CTaBleHbI B maba. 3.7.

PeuentopaMy Wisi UHTEIPH-
HOB clyXaT JJAMMHMUH, KoJja-
reH, GUOPOHEKTHUH, a TAaKXE He-
KOTOpbI€ NPOAYKTHI, OTHOCAILM-
ecsl K cyrnepceMecTBY MMMY-
Horno6ynuHos. Ilpu 3ToM cB4-
3blBaHHE UHTETPUMHOB C JIUIaH-
naMu TpebyeT MNpHUCYTCTBHUSA
OBYXBaJICHTHBIX MoHOB Ca™™ H
Mg** (a-1uenu UMEIOT IS 3THX
HOHOB CrellMaNbHLIIR MeTalno-
CBA3BIBAIOLLIMMN YYACTOK).

HanpuMep, peuentopoM
B,-MHTEIPHHOB SIBJISIETCS
VCAM-1, a B,-MHTerpMHOB —
Tpu TUna Mosiekyn ICAM (inter-
cellular adhesion molecules).
AKTUBUPOBAHHbIC KJIICTKU HM-
MYHHOH CHUCTEMBI 4YacTO OIHO-
BpPEMECHHO 3KCIIpecCUPYIOT Ha
CBOCH MNOBEPXHOCTH KaK anresm-
Hbl U UHTETPHUHBI, TaK U COOT-
BETCTBYIOLLIME JIMTAHABLI K HUM.
BuauMo 3To yBeJIMMMBAET Bepo-
ATHOCTh MEXKJICTOUHBIX KOHTa-
KTOB.

B nocnenHue roasl nosipisi-
€TCS1 MHOToO cooOOlIeHUI O HO-
Boit rpynne peuentopos TLRs
(Toll-like receptors). OHM 3Kc-
NpeccUpoBaHbl HA MakKpodarax,
OEHIPUTHLIX KJeTKax, 6a3zopu-
JlaX, TYYHBIX KJIe€TKax U ap. UM
MPUITMCHIBAT OCHOBHYIO (pyHK-
LIMIO paHHETO paclo3HaBaHUA M
CBsAI3bIBAHUSAA MHOIUX naToreH-
acCOLUMUPOBAHHBIX  MOJIEKYI.
Tak, TLR-2 cBs3piBaeT nentu-
OOIJIMKaHbl U IOPOXXKEBOK 3U-



Monexkynbl agire3mu 3 cynepcemencrea

WMMYHoOrnobynuHoB
CD-2 LFA-2 T. NK
CD-58 LFA-3 Ha Bcex Tmax

KJIETOK

CD-54 ICAM-1 aE
CD-102 ICAM-2 M:T.B;E;: P
CD-50 1CAM-3 M: N: D¢
CD-106 VCAM-| aE

Cokpautenust: T — T-numcponutsl, B — B-numdonutsi, M — Makpodaru,
N — HefiTpodunsl, Dc — neHApUTHLIE KNETKH, P — TpOMOOLIUTEI,

E — sHnotenvanbHbie KNeTKH, Eo — 303uHOMMALI,

a — TONbKO aKTUBUPOBAHHbIC KINETKH.

OcTtanpHbie cOKpallleHUst — B 00LIEM CITMCKE COKpaLe HU

MO3aH, a T LR-4 — nunononucaxapuam (LPS). B otnnuue ot C-Je-
KTUHOB 3TH MOJIEKYJIbI HE YUYACTBYIOT B TpaHCNopTe 6aKTepHaibHOM
MOJIEKYJIbI BHYTPb KJIETKH, a HEMNOCpeACTBEHHO 00ecneYuBaloT UH-
AYKUMIO U NIPOBEICHUE CHIHaa.

3.6.2. HekoTtopblie MexXaHU3Mbl
nepeAavn aKTUBUPYIOLUX CUTHANOB

B3auMoneiicTBiie MHOTHX M3 MPUBEACHHBIX BbILLIEC MOJEKYI,
3KCIIPpECCUPOBAHHBIX Ha KJIETKax, NpUBOIMT K aKTHBaUUMU ITHUX
KJIETOK. AKTHBallMs, B 001lEM CMBICIIE 3TOrO cJIoBa, CBOIMUTCA K N¢-
pexoay KJIETOK B COCTOAHME NOBLILIEHHO! FTOTOBHOCTH K BBIMIOJIHE-
HUIO UX NPAMBIX QYHKILIHHA.

CyuiecTByIoT pa3NMyHble MeXaHM3Mbl Nepenayd CUIrHaJoB
BHYTPB KJIETKH I10CJI€ B3aUMOJEHCTBHSA peLUENTOPOB. BONBIIMHCTBO
U3 HUX M3YYEHO NOKa HETocTaTOYHO. B ToO Xe BpeMA MOXHO 00606-
IIUTh HECKOJILKO TAaKKX BapUaHTOB Nepeaayyu CUTHaJoB.

LluTonna3zmMaTuyeckue ydyacTKM MHOIHX PELENTOPOB, B TOM
uyriciie TCR u BCR, TecHo cBfi3aHbI ¢ MoJiekynaMu GepMEHTOB Ipo-
TeMHKMHa3., CBa3biBAaHUE C JIMFAHIaMHK K NMEPEKPECTHOE «CHIMBa-
HHUE» peUCNTOPOB BLI3bIBACT K3MeHeHHe KOHPoOpMaLIUK 3TUX (ep-

82



MEHTOB. B pe3dynbraTe INpOTeHHKHU-
Ha3bl OCYWIECTBIsIIOT dochopunu-
poBaHHe 6enKoB. OObIYHO 3TO Mpo-
UCXONUT MO OCTaTKaM TUpPO3MHA,

CD-58 50 TPCOHUHA U CEPUHA.

CD-2 B pesynvrate dochopunupoba-
70 HUS akTuBHpYeTca doconunasza C.

LFA-1, Mac-1 90 B nanbHeilllieM oHa TpaHCNOPTUPY-

LFA-1 60 €TCH Ha LIMTOIUIa3MaTHYECKYIO MEM-

LFA-1 124 OpaHy KJIEeTKH. 3aech 3TOT PEepPMEHT

VLA-4 100 KaTaIU3UpYET THAPOJU3 pacrnotio-

JKEHHbIX B MeMOpaHe pochOUHO3U-

TUOOB, B YUACTHOCTH, dochaTUIUIN-
Ho3UTON-4-5 nudocdarta Ha 1,2-mMauMnriuuepuH U 1,4,5-uHo3M-
Toatpudocdar. O6pasyloTcsl IBa OYeHb BaXHBIX MUIA aKTHUBaALUHU
KJIETOK KoMnoHeHTa. OnUH U3 HUX — UHO3UTONTPpUOocdaT, aKTUB-
HO MOOMNU3yeT BHYTpUKIteTouHbl# Ca™t. JIpyroii — nuauuirimue-
PMH, Bo3deicTBYeT Ha NMpoTeMHKKUHa3y C. Takum obpa3oM Mnpouc-
XOIMT KaK Obl pa3aBOCHHUE CUTHaNA.

OnHa BeTBb 3TOr0 cUIrHaja, cBsi3aHHafA C MOBBILIEHUEM KOH-
ueHTpaumu Catt, criocobcTBYeT akTUBaUUU (pepMeEHTa KalbLMHEB-
pHHa (CepUHTpeOHUHOBasi THpO3nHpocdaTaza). DTOT PePMEHT Ka-
TaTNU3UpPYeT, B YaCTHOCTH, NedochopnuinpoBaHme TPaHCKPUOLIMOH-
Horo pakTopa NF-AT, uTo B KOHCUHOM MTOre NPpUBOAMUT K aKTHUBa-
LUMU FCHOB, C KOTOPBIX ITPOUCXOIUT CUUTEIBAHHUE,

Jlpyrasi BeTBb CUTHAJIOB, CBsI3aHHas C aKTUBaLIMei NMpOTeMHKH -
Ha3bl C, MpMBOOUT K aKTUBU3ALMHU psilla IPYrUX KJIETOUHBIX ¢ep-
MEHTOB, B YacTHOCTM TaK Ha3biBaeMoro MAP-kackaga (MAP —
mitogen-activated protein). KoHeUHBIM 3BEHOM 3TUX peakuUMil sIB-
nsiiotest KMHaskh ERK-1 u ERK-2 (extracellular signal regulated
kinase). 9TH ¢pepMEHTHI NepeMelllaloTCs B AIPO KICTKU, II¢ aKTH-
BUPYIOT Apyrue 6€J1KU, OTBETCTBEHHBIC 32 IKCIIPECCHIO «paHHUX I'e-
HOB aKTHMBM3aLUMW». TaKUM 00pa3oM MOXET NPOUCXONUThL aKTHUBa-
1S BeCbMa BaXHOr0 TpaHCKPUITUMOHHOIO (haKTopa Ha3bIBaeMOro
AP-1, KOoTOphil cnoCoOCTBYET aKTUBU3ALMHU I'€HOB, KONUPYIOIIUX
BbIpaboTKy IL-2.

CylllecTBYIOT M ApYyrHe, MEHee U3yYeHHbICe MeXaH U3MEI Nepena-
YU CUTHAJIOB OT BHELUIHMX PELEITOPOB B AP0, aKTUBUPYIOLIUX I€-
HETUYECKHUIA annapaT KAeTOK . B peanbHOCTH, BUAUMO, CYLUECTBYET
A0CTaTOYHO OONbLIOC YHCIO NYTEi nepenayd CUrHaNOB, KOTOphIE
KOHKYPHUPYIOT, TIUOO0 B3aWMHO YCUIIMBAIOT APYr Apyra.
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B KoHe4HOM Xe uTore, B3auMoacicTB1e MPOAYKTOB 3THX peak-
LIUK U orpenenscT NoBeAeHUE CTUMYJIMPOBAHHOMN KJIETKU, KOTOPOE
BblpaXaeTcsl B aKkTUBaLIMK, CYTIPECCUU WUJIM alorTo3e,



4. KPATKAH XAPAKTEPUACTUKA
'YMOPAJIbHbBIX ®PAKTOPOB
UMMYHHOTO OTBETA

B cvi6opomxe xposu, aumepe u mxaneeoil acudxocmu (2ymyce) co-
depxcumcsa boavuioe Koauvecmeo pacmeopumMsix 0eaxoe u eeujecme
uHoU npupoodbi, KOMopsie Upam 6AxNcHbsie oAU 6 NPOUECCAx UMMYH-
Ho20 omeema. Hx obsedunsiom 6 onpededeHHvie 2pynnvi: Cucmemy
beakoe KomnaemMenma, cucmemy YUMoOKUHOB, CUCMEMbl KUHUHOG, -
K03aHouoo06, UMMyH02400yauno6 u opyeue.

Cucmema beaxoe Kxomnaemenma yHacmeyem é npoyeccax Ausucd
Hyxncepoonvix Kaemox. CucmemMsl KUHUHOG U 3UKO03AHOUG0E ueparom
GANCHYIO Poab 6 UHOYKUuU pazeumus eochasumenviovix peaxyui. I{u-
MOHUHBL CAYNHCAIM OCHOGHBIMU 2YMOPAALHLIMU PE2YyAAMOPAMU AKMUG-
HOCMU KAeMOoK.

Omdeasno paccmampueaemca 2pynna UMMyHO2A00yaunoe (anmu-
mea). Ecau nepeuucaennsie eviuie cucmemsl OMHOCAMCA K paxmopam
6podcOenio0 (Hecneyugduueckozo) ummynumema, mo UMMyHo2a100y1u-
Hbl — 3Mo npodyKkmb! peakuuii aoanmuenozo (cneyuguueckozo) ummy-
Humema. Cmpykmypa uMMyHO2A00YAUHOG NO3G0AAEM UM CGAZLIGAMBCS
«08YMA Kouyamu» ceoei moaexyavl. QOHUM KOHUOM, 20e pacnoaoxcerst
AHMUZEHPACTIO3HAIOWUE HEeHMPbl, AHMUMeAa C6A3LIGAIOMCA CO Cneul-
duueckumu anmuzenamu. J[py2um KOHYOM OHU MOZYM RPUKPENIAMBCR
K peuenmopam, pacnoaoxceHHuiM Ha NOGEPXHOCTIU PA3AUMHOIX KACMOK.

4.1. 'YMOPAJIbHbBIE ®AKTOPbBI
BPOXOAEHHOIO MMMYHUTETA

B oTBeT Ha BozaeilcTBMEe HeblaronpusiTHBIX (HakTOpOB, Hapy-
HIAOIIUX FOMEOCTa3 OpraHM3Ma, B KpOBHM IPOUCXOAUT aKTUBAlIHA
pPa3jIMYHBIX KacKalHbIX peaKLHii, CBSI3aHHBIX ¢ OEJIKOBBIMU CUCTE-
MaMH CHIBOPOTKH KpOBH, ITH OEIKOBbIC CUCTEMBI YYACTBYIOT NpPEU-
MYILECTBEHHO B MEPBON NTMHWU UMMYHHOM 3allMTEI, 3allycKasi MHO-
rMe MexaHU3Mbl BocnanuTelbHOU peakunu. M3 HuX Haubonee u3y-
YEHBI: CUCTEMA KOMIIJIEMEHTa, CUCTEMa KUHUHOB, CUCTEMa CBEPThI-
BaHUA KpoBH K pubpuHONM3a. ViMesl TUTEIBHYIO 3BONIOLIMOHHYIO
UCTOPUIO, 3TH CUCTEMBI, B 3HAUYUTEAbHON CTENEHU B3aUMOCBsI3aHEI
Mexay coboii 1 B TO e BpeMsi aBTOHOMHBI. OueHb 4acTo Y HUX MMe-
10TCa nybaupylole NyTH pa3BuTUs peakumit. IToatoMy oHM oka-
3pIBalOT Ha OpraHu3M O4YeHb pa3HOCTOPOHHEE, NOpOoit HEONHO3HaY-
HOe neitcTBUE,
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4.1.1. Cuctema KOMMEeMEHTa U ee aKkTuBaLusa

JTa cUcTeMa BKJIIOYAET OOJMBILIYIO IPynny OeNKOoB ChIBOPOTKH
KPOBH, KaK MpaBWl10, OTHOCALUMXCA K ¢pakuuM B-rioOyjIUHOB.
B HOopManbHOM OpraHM3Me OHM BblpabaTbiBalOTCSl MpeUMylllecT-
BEHHO KJIETKaMM INMEeUYcHU U MakpodaraMy MU HaXoAATCsl B MHEPT-
HOM, HEAKTUBHOM COCTOSTHUM.

[Tpy pa3BUTHM UMMYHHOrO OTBETa WJM Bo3deilcTBMM HMHeEK-
LMOHHOI'0 Havyana MpPOoMCXOAMUT NocienoBaTe/ibHas, KacKagHas aK-
TUBaUUA 3Toi cucTeMbl. [1pu 3TOM HEOOXOIMMEBIM YCIOBHEM SIBJISA-
€TCA NMOCTOSSHHBLIR OTpULIATENILHBIA KOHTPOJIL CO CTOPOHL! PEryisi-
TOPHBIX (PAKTOPOB, CACPXKHBAIOIIMX 3TOT Mpoliecc, TO €CTh 3TOT Ka-
cKal MoxeT OpiTh 3a0TOKMpOBaH NMpakTU4YecKK Ha JI000M ero 3Ta-
ne. B NpoTUBHOM cllydyae pa3BUBalOTCA HEKOHTPOJIMPYEMBIE peak-
UMM aKTUBallUM KOMIUIEMEHTA, YTO NMPUBOAUT K CEPhE3HBIM MOBpE-
KIEHHUAM CaMOTo opraHM3Ma.

B pa3BUTHHU peakKLIM¥ aKTUBaLlMK KOMIUICMEHTA BLLIENAIOT ABa
OCHOBHbIX 3Tarna.

1. lycrosoll 3man, NpOUCXOISIIINI KaK Ha MeMOpaHe, Tak U BHe
ee U 3aBeplualoniuitcss obpazosaHueM C3/CS5-KoHBepTa3, KOTOphIE
YK€ CBSI3aHbl C MeMOpaHaMH KJ1eTOK. B 3aBMCUMOCTH OT MHAYLIUDY-
IOIUX areéHTOB, OH MOXET NPOUCXOAUTL TPEeMsI OCHOBHBIMHU TyT$-
MU. OHH 0003HAYaKOTCH KaK KiiacCuuecKhit (OCHOBHOM MHIYyUMPY-
IOIHI areHT — KOMIUIEKC aHTUT€H—aHTUTEN0), IEKTUHOBLIA (MH-
OYKUUPYIOLMH alTeéHT — MUKpPOOHBIE YTTIEBOAK) K albTEpHAaTUBHBIN
NyTb aKTUBaLIMU KOMIUIEMEHTa (MHAYUUPYIOLUMA areHT — MUKpOO-
Hble aHTUTECHBI).

2. umonumuveckuli sman, ob1uMit Ans Beex nyTeit. BolpaxaeTcs
B pOpMHpoOBaHUU Ha MeMOpaHe KJIETKH MUUIEHN LIUTOJIUTUYECKO-
ro OeJIKOBoro KoMIUleKca, KOTOpbIit nepdopupyeT LIKTOMAa3MaTHU-
YecKyrwo MeMOpaHy, HapyllacT €€ UENOCTHOCTb, YTO U TPpUBOAMUT
K JIM3UCY KIETOK.

PaccMoTpuM ux noapobGHee.

4.1.1.1. NMyckoso# 3Tan
AKTrBauna KoMnnemMeHTa
no Knaccndeckomy nytu

OcCHOBHBIM MHHLIMATOPOM 3anycKa peaKUKM aKTHUBALIMK KOMIT-
JIEMEHTa O KJIIacCHYECKOMY IYTH SBISIOTCI HUMMYHHbBIE KOMIUIEK-
Chl aHTUTEeH—AaHTHTENO, 00pa3oBaHHble MMMYHOMIOOY;IMHAMMU
Knaccos IgM; 1gG1; 1gG3 u IgG2.
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OOHaKoO HYXHO clIenaTb OrOBOPKY: B MOCNEAHUE roabl oOHapyXeH Lieinbiii
pAl APYTMX KHHUMATOPOB 3TOrO fpollecca, ITO JUNNI A, BXOAALIHUIT B cOcTaB
JITIC rpamMm-HeraTuBHbIX GakTepuit, KoMIUIeKcupoBaHHbIi# C~peaKTHBHLIN Oe-
JIOK, peTpOBUPYCHI, HEKOTOpbIE XOAeCTepPHHCoAepXalllie JUTUIL K Ap.

B cocraBe KOHCTaHTHBIX JOMEHOB 3THMX MMMYHOIJIOOYIHWHOB
uMeroted ydyactku (Cupd, Cy2), KoTophle nocjie B3aUMoOAEHCTBUS
aHTUTEN C aHTUICHOM CTaHOBSITCA NOCTYIIHBIMU IS CBSI3LIBAHUS
C OJHMM U3 OenkoB cucteMbl KoMIlieMeHTa — Clq. B pesynbrare
dopMmupyetrcsi komruieke Clgrs, objnanaroiMil cBoiicTBaMu ¢ep-
MEHTa.

Clq npeactapasieT coboit GonbLIYIO MAKPOMOAEKYITY, COCTOALLYIO U3 |8 no-
JMNENTUAHBIX Leneil, MMeIOLUX XapaKTepHYI0 CTPYKTYPY, KOTOpYIO HeKOoTOphbie
aBTOpPbI HA3bIBAIOT «OYKEeTOM TIONbITaHOB»,

[pu stoM Clq B3anMoOneiiCTBYeT ¢ KOMIUIeMEHTCBA3BIBAIOIIMMY YYacTKaMu
aHTHUTeN CBOUMMU [MOOY/ISPHBIMU, OyTOHOOGpa3HBIMHU HAaCTAMHK. TaKoe B3aHMO-
JeiicTBuE MPHUBOIWT K TOMY, YTO 3TOT OeNOK HaYMHaeT GyHKIMOHHPOBATh KaK
depMeHT (npoTerHasa). CyGcTpaToM JUTS ee AeiCTBUSA cryXaT OeNKoBble MoeKy-
abl Clr 1 Cls, KOTOpble paclieIUISoTCa MpoTeMHa3oi Ha aBa ¢parMeHTa (KoH-
TaKTHbIA K KaTanuTH4yeckuit). [Tepseim akTHBHpYeTes Clr, KOTOpbiiA 1TOTOM yua-
cTBYeT B paciterLienuu Cls. B nanbxeitiiem npoucxXoauT uX BCTpaKBaHHe B «BeT-
BU» MoaeKysbl Clq, U obpasyerca Komiuiekc Cqrs. KoMmiekc obnanaer Bbipa-
3KeHHON aKTHBHOCTLIO TPUIICHHOBOI NpoTerHasnl (3cTepassl). B coBpeMeHHoIA
JuTepaType YepTa Hal KOMIUIEKCOM O3HayaeT ero ¢epMeHTHYIO aKTUBHOCTD,

10T KOMIUIEKC MOXET CYHIeCTBOBAaTh KaK B PACTBOPHMOIl, TaK K B CBA3aH-
Hoit ¢ MeMOpaHaMH KiIeTOK dopMe.

HHrm6uTopoM npouecca cnyxut 6enoxk Cinh, Koropblit o6naaaet cnocob-
HOCTBIO oTllernaTh BetpoeHHBI Clr u Cls, Hapyluas, Takum o6pa3oM, hopMu-
poBaHmKe KoMILIeKca.

Cnenywomlas ctanmus peakiluu — obpasoBaHue C3-KoHBepTasbl,
pacumteruisiomteit C3-dpakTop KOMIUIEMEHTA.

[Tpu 3ToM 06pazosasuiasca Clqrs-npoTenHasa pacilernseT 6eJIKiu cHcTeMbl
KomruieMeHTa C4 ¥ C2 va taxensle (C4b u C2a) u nerkue (C4a u C2b) dpar-
MeHThI. 3aTeM Ipu yyacTuu UOHOB Ca++ MPOUCKORKT CBA3LIBAHHE KX TAXEBIX
¢dparMeHTOB B KOMILIeKe C4b2a (BepHee, B Clqsrdba), o6aaaatomnit C3 KoH-
BepTa3HO# aKTUBHOCTLIO. CoGCTBeHHO e pMeHTATHBHYIO CllenGHUYHOCTE 3TO-
ro koMmiekca onpeaenser C2a. Honaraot, yto, Bosmoxno, ¥ C2b yyacrsyer
B 06pa30BaH1M 3TOro KOMIUIEKCa, cTaOUNMU3UPYH B er0 CTPYKTYPE THOIPUPHYIO
CBSI3b MEXIY OCTaTKaMH LMUCTEHHA U TJIyTaMHWHa. Ec/iY Xe TaKoit *MMOOUNM3a-
HUH He HACTYIIaeT, TO B pacTBOPE KOMILIEKC GBICTPO MHAKTUBUPYETCA.

brokatopaMu mnpolieccop 00pa3oBaHHA KOMILIEKCA CIYXHT psal MOJeKy
CD55 (DAF — Decay-activating factor); C4bp u apyrne, KOTopbieé MOTYT KOH-
KypHUpOBaTh UNH BhiTecHATh C2a 3 KoMIUleKca.
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Axkmusayus (3-¢pakmopa KOMIUIEMEHTA SIBSIETCA ONHHUM M3 OC-
HOBHBIX CODOBITHIA BCero Kackana peakumH (cM. puc. 4.1). Ee ocynie-
cTBAseT GUKcUpoBaHHBIH Ha MeMOpaHe Clgsrdb2a KoMIuiekc, pac-
wennsig C3 Ha 2 ¢pparmenTa: C3b (M.M. 185 KI) u C3a (M.M. 10 kI).
Jlerkuit ¢pparMenT C3a ocTaeTcs B XUIKoi ¢a3e U npeacrabBisieT
cobOif MOILHBIA XeMaTTpaKTaHT U aHapUIAKTOTeH, aKTUBUPYA
JIUMGPOUUTHI, HeATpoUILI, TYUYHBIC U ApYryue KieTKH. Hpyroil xe
¢parmenT, C3b, cBs3bIBacTCs ¢ (PUKCUPOBAHHBIM Ha MeMmOpaHe
KINeTKU KoMnuekcoM Clgsrdb2a, B pe3yibTaTe 4ero IOCICIHUM
npuobpeTaeT cBoifcTBa C5-KoHBepTasbl. To ecTh 0Opa3oBaBlIHiics
KomIuieke Clgsrdb2a3b cnocobeH pacllernaaTh 6eJIOK KOMIIEMEH-
Ta C3, ¢pparMeHTBl KOTOPOro HaYMHalOT GOpMHUPOBAHUE LUTOJIUTH-
YeCcKOro KOMIuieKca.

[Tpu 3ToM depMeHTaTUBHAas clieUMPHUYHOCTh KOMILIEKCca TOXe
onpenensercs ero ¢pparmeHTom C2a. TToaTroMy naHHbIA KOMILIEKC
yacTo U 0603HayaloT Kak C3/C5-kKoHBepTa3y, OaHaKoO B pa3Hbie Me-
pHroabl GOpMUpPOBaHHS KOMIUIEKCA CO3Mal0TCsl ONTUMANIBHBIE YCIIO-
BUA cHavana a4 pacuierieHust C3, a yxe 3ateM — C5-KOMITOHEH-
TOB KOMILleMeHTa.

He ¢dukcupoBaHHbI, pacTBOpUMBIH C3b OBICTPO UHAKTUBUPY-
eTcsl B CbIBOpOTKE KpoBH ¢akTopoM 1 (B onpeneneHHo cteneHH ¢a-
xTop I MoXeT UHaKkTHMBHMpOBaTh U GUKcUpoBaHHbIH C3b). PukcHpo-
BaHHBIH Xe Ha MeMOpaHe C3b paxe BHE yKazaHHOI'O KOMILIEKca 06-
JlalacT OMNCOHU3UPYIONICH aKTMBHOCTBLIO, MOCKOJbKY Ha MHOTMX
KJ1eTKaXx UMMYHHOMR cHcTeMBl UMeIoTes pelientophnl st C3b.,

AKTUBaUNA KOMMNEMeEHTa no NIeKTnHOBOMY rnytn

He Tak maBHO Obl)1 0OHapYXeH ellle OIWH MEXaHU3M aKTHUBaLIUK
KOMIUIEMEHTa, KOTOpHI it MOXeT paccMaTPUBaTbhCsl B KAUECTBE ONIHO-
ro U3 BapMaAHTOB KJIaCCHUYECKOTO NyTH. 3TO TaK Ha3blBacMBblii JicK-
TUHOBLI NyTb. OH OOYC/NOB/IIEH NMPUCYTCTBYIOIUIUM B ChIBOPOTKE
KpOBU MaHHo30cgA3bisarouum 6enkoM (MBL — mannosebinding
lectin). 3ToT OenokK oTHocuTca K JNekTuHaM C-THna U oGnanaet
CNOCcOOHOCTBIO crelMdHUYECKH CBA3bIBAaTLCS ¢ MAHHO30M, KOTopas
4yacTo MPUCYTCTBYET Ha MUKPOOHBIX KJIeTKaX, HO He Ha KJIeTKax op-
raHusMa xo3siuHa. [To cBoet CTpyKType OH o4YeHb ITOXOX Ha MoJie-
Kyjay Cl («OykeT TwolbpnaHoB»). CBsi3aBIlMCh ¢ MaHHO30il Ha Mo-
BCPXHOCTH MUKpPOOHOMN KJIETKHU, 3TOT OENoK, Noa0OHO KOMIJIEKCY
Clgrs, 3anyckaeT npoleccol paciuemneduss C4 u C2, u aKTUBaLIUs
KOMILJIEMEHTa MMPOTEKACT B JAIbHEHLICM NPaKTUUESCKHU aHATOTHYHO
KJ1acCUYECKOMY TYyTH.

88



Cxema KAacCUYeckoro, AeKTUHOBOrO
M AbTEPHATUBHOTO NYTH AKTUBALMK KOMMAEMEHTA
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AKTUBaLUnNa KoMrieMeHTa 1o anbrepHaruBHoMy nytu

B HaTKBHOI Monckysie C3 cylllecTBYeT BHYTPEHHASI THOIPUP-
Hasl CBsI3b, KOTOpasg BecbMa YYBCTBUTENLHA K CTIOHTAHHOMY I'MApPO-
Jn3y. Ilpu TakoM ruaponuse oOpa3yeTcd akTUBMpoBaHHas ¢opMa
C3i [C3 (H,0)]. OnHako B HopMe KoHdopmalng C3 TakoBa, YTO
aTa TUO3(¢pUpHas CBSI3b HAXOMUTCS BHYTPH MOJIEKYJIbl M HEAOCTYMNHA
1Uisl BOOHO#M cpenbl. TeM He MeHee, B CUTY TeX WIM MHBIX NTPUYMH,
CTaTUCTUYECCKH 0YeHb Hebobliag YyacTbh MOJNCKYI C3 MOXET UMETD
pa3BepHYTYI0 KOHGOpMaLIKIO, U UX THODUPHAs CBSA3b TMAPOIU3Y-
eTcA BoloM ¢ obpasoBaHHMeM aKTHBHOM ¢dopMbl C3i. Takas camo-
NMpou3BoJibHas akTUBauUKs C3 MOCTOSHHO MTPOUCXOINUT B OpraHU3Me
B HeOoMNbILIOM 00beMe M Ha3biBaeTcsl «XonocToif». OOpasylowinitca
nponykT C3i B onpeneneHHo# cTeneHu nonodeH C3b, oOpa3yloiile-
Mycs MpU KJlacCHYecKOM MYTH akTMBaUMU. B najnbHeillieM npouc-
XOIMUT cleayrollnit KacKal peakKLM.

B npucytcreuu noHos Mg** Monekyna C3i cBa3bIBaeTCs C Chi-
BOPOTOYHbIM OenKOM, UMcHYeMHM «dakTop B». Ero crpykrypa
MMEET 3HAYMUTENbHOE CXOICTBO C KOMIIOHEHTOM KJIaCCHMUYECKOIO Ny-
™™ C2. Obpasywiuitcsa komruieke C3iB MoxeT pacilerisitbes D-
TPUIICUHOMNONOOHOHK NpoTeMHa30l (3cTepa3oit). B pe3ynbraTe Bbi-
cBoboOXaaeTcsl KOMITOHeHT Ba (Monekynsipsas Macca 33 kJ1) u octa-
eTcsl KoMuieke C3iBb. 3ToT npoaykt npeacraBiasieT coboit pacTso-
pumyto C3-koHBepTa3y, pacluiersiiouryio C3 Ha C3a u C3b.

Tak kak 31a C3-KOHBepTa3a JeicTBYeT B XuIKoi ¢da3e, OCHOB-
Has YacTb oOpa3sylonterocst C3b ruaponusyetcs ¥ MHAKTUBUpYETCH.
ITOT Npouecc NPOUCXOAUT Mo BausinueM ¢akropa H (oH BrITec-
HsieT Bb u3 xoMmnnekca) u ¢dakropa I (pacmiennenue a-uenu C3).
OnHako NMpH KOHTAKTe C YYXEpOMHOM MOBEPXHOCTBIO (HanmpuMep
bakTepuanbHoN KiteTku) C3b koBaneHTHO cBA3bIBacTC U aKTUBU-
pPYET TaK Ha3bIBAEMYIO «TIETJIIO YCUIICHUS».

«[Tetns ycuieHUs» npedcTaBisieT co0Oi cBocoOpa3HbIii Mexa-
HU3M NOJOXUTENAbHOK 00paTHOR CBA3U, YCWIHMBAIOLIHKI NepBoHa-
YaJibHYIO aKTHBaLMIO KoMIuieMeHTa. OH 3aKiioyaeTcs B TOM, YTO
o0pasyIlnics Ha NOBEPXHOCTH KIETKH KoMIUTeKc C3bBb ObicTpo
ctabunusupyerca. Komnuekc C3bBb siBnsercss C3 KoHBepTasoii
ajibLTepHaTUBHOrO IMyTH. OH pacllieiljisieT Bce HOBbIE H HOBBIE MOJIe-
KyJinl C3, KoTopble TakXe (UKCHPYIOTCA Ha U3MEHEHHOI WK 4y-
XEepoaHot NMoBepXHOCTU (TaK Ha3bIBacMOH «3alIMTHON MOBEPXHO-
CTHU»).

OnHako eci Ha IMOBEpXHOCTH KJIETOK cOXpaHEHbI OCTATKM CH-
a1OBLIX KHMCJIOT, MeMOpaHocBsizaHHBIM KoMIuieKe C3bBb moxer
OBITh IOCTYIEH WA Bo3aeicTBUA dakropa H u paspyiies. 10T 3¢h-
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¢GeKT yCUIUBaeTCA NpHU HaJIUduU MeMOpaHHBIX peuenTtopoB CRI
u DAF, koTopble BBICTYIA1OT KaK KodakTopht dakTopa .

TakuMm 06pazoM, Ha MOBEPXHOCTH HOPMaJIbHBIX COOCTBEHHBIX
KJ1eTOK aKTMBAalIMM KOMIUIEMEHTa He MpoucxoauT. OmHako 3ToT
MpoliecC B NOJHON Mepe OCYIIECTRISAETCS Ha roBepXHOCTH HakTe-
pUAIbHBIX WIH TTOBPEXKISHHBIX KJIETOK.

CrabunusupyloiiuM 3pdextoM (hopMHUpoBaHHE «3alIUTHOM
MOBEPXHOCTU»), KpoMe OakTepuanbHbIX JUTIONOIMCAXapHUIOB, T10-
JiucaxapuaHbIX TOKCMHOB U arperMpoBaHHBIX UMMYHOT100YIMHOB,
o6nanaet TakxXe 6enok nponepauH (dbaktop P). OH crocobeH ¢puk-
CUpOBATLCA HA MOBepPXHOCTU OaKTepuaNbHBIX KIeTOK U hopMUpO-
BaTh cTabunbHbIi KoMruieke P(C3b)n Bb, Bunonnstomuii pons C5-
KoHBepTa3bl. C3b npu 3ToM PUKCUPYIOTCS HA NMOBEPXHOCTU B U3-
obiTKe. PepMeHTAaTUBHAsA AaKTMBHOCTb KOMIUIEKCa ¢Bfiz3aHa ¢ Bb-
KOMITOHEHTOM, CTPYKTYPHO cXOXUM ¢ C2a (cMm. maba. 4.1).

Tabnuuya 4.1.
PeyenTopbl NA KOMNOHEHTOB
KOMIJIEMEHTA Y YenoBekKa.

Ha3saHue peuenropa Jinravabl ANA Hero JKcnpeccnna
Ha KNeTKax

CR 1 (CD-35) iC3b; C3b; C4b M; N; Eg; B; Eo

CR 2 (CD-21) iC3b; C3d T; B; NK

CR 3 (CD-11b/CD-18) iC3b M: N

CR4(CD-11¢c/CD-18) C3b; iC3b M: N

CR3aR C3a Mc:; Bs; M: N: Eo

C3a R N

C4a R C4a Mc: Bs

Cs5aR CSa Mc: Bs

Cokpalwennsa: M — MOHOUMTB! U Makpodari, N — HelTpod b,
Egr — sputpouutsl, T -- T-knetkyn, B — B-knetku, NK — NK-knetky,
Mc — TyuHbie KIeTKH, Bs — 6azoduast; Eo — 303uHodubI.

TakuMm oOpasoM, ajikTepHATUBHBIN INYTh AKTUBAllKK B 3HaUM-
TeJIbHOM CTerneHU HalloMKHaeT Kjiaccuueckuit. OHaKo ajbTepHa-
THUBHBIH NYTb ABAACTCA MEHee MOILHBIM, MPUMUTUBHHM U BO3MOX-
Ho 60see apeBHUM. [1pH ero peanusalium coxpaHsgercs GoJibLas Be-
POATHOCThL OHINOOK.
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4.1.1.2. UntonntTruNecknin atan.
®opmMmupoBaHue MeMbpaHoaTakyloulero
komnnekca C5b6789

Bech Kackan peakuuii, onucaHHbBIX Bbillieé, B KOHEUHOM cyeTe,
3aBepuiaeTc GOpMHUPOBAHHEM JIU3UPYIOIIEro MeMOpaHy KOMILIeK -
ca. B pesyabrate nelictBua C5-KOHBepTa3 KJIacCHYeCKOTO
(C14b2a3b) unu anerepHaTuBHOro nytu [P (C3b)nBb] npoucxoaut
pacienneHue C5-dakropa Ha ¢pparmeHTHl CSb (Gonee KpynHbIi)
u CSa (6onee MenKuit), KOTopblii 0CTaeTCs B CBIBOPOTKe U UIpaeT
3HAYMTENBHYIO PONb B XeMOTaKCHUCe.

®aktop C5b ceasbiBaeT C6 U C7 u oOpasyeT Komrueke C5b67.
OH umeeT ocobblit TIpodobHBIN YY4aCTOK, KOTOPBIH pUKCUpYeTCH
Ha nnasMaTtuyeckoi MeMmOpaHe. 3aTeM 3TOT KOMILIEKC TNpHCOeaM-
HAeT K ceGe C8. I1a MoneKyaa NMpoHU3bIBaeT BCIO MeMOpaHy, o-
CKOJIbKY TMApooOHBIH 10MeH MoJleKyibl C8 WMeeT 10CTaTOYHYIO
IUTAHY. YXe Ha cTanuM GpopMHUpPOBaHUSA 3TOro KOMIJeKCa BO3MOX-
HO obGpa3zoBaHHKe nop (2—3 HM), Uepe3 KOTopbie MOTYT IPOHUKATH
HU3KOMOJIEKYJIsipHbie BeniecTBa. [lociie 3Toro B KOMIUIEKC BCTpau-
BaetoTcs 12—20 monexkyn C9, koTopbie ¥ 3aBepmialoT hopMUpPOBA-
HUE LUTOJUTHYECKOTo (MeMOpaHoaTakylollero) Komruiekca (cMm.
puc. 4.1).

Monekynsl C9 npencraBasitoT coboit GeloK, TOMONOTUYHBIH
oenky nepdopuny. I1lpu KoHTakTe ¢ pochonunuaaMu MeMOpaHhI
3TOT OeJIOK CNocobeH NMOoNMMEPU30BaTHCS B MAKpPOMOJIeKyJly Mac-
coii 1,5x10° k1 u Gonee. B pe3ynbtate hopMuUpyeTcs LMJIUHIAP AUa-
MeTpoM 8—12 nm, npoHuU3blBalOMUil BClO MeMOpaHy KJieTku. Ta-
KM 00pa3oM HapyluaeTcs LeJIOCTHOCTE MeMOpaHbl, U B KJIETKY IT0-
CTYNaloT BMecTe ¢ Boaoi HMOHBI Na™, UTo M NPUBOAKT K pa3phiBY
MeMOpaHbl U TU3UCY KIETKH.

B opraHuaMme CylmecTBYIOT MCXaHWU3MBI, peryiupyloluve 3TH
MPOLECCHl U He N03Bojs e GOPMUPOBATHCH TUTUYECKOMY KOM-
Maekcy Ha MecMBpane coOCTBeHHbIX HOpMaJIbHBIX KileTok. MMetoTcs
coolleHUs 0 HeKoTopbiX Benkax (CDS9 M apyrux), KoTophle, CBSI-
3biBasicb ¢ C5b678-KOMMIeKCOM, NPeNSaTCTBYIOT NMPUCOCIMHEHHIO
C9-KOMMOHeHTOB U (OPMUPOBAHUIO JAUTUUYECKOIO KOMILIEKca,
ITOMY Xe CITOoCOOCTBYIOT U HEKOTOphle Ipyrde MHTUOUpylollue
cyoctaHunu (DAF, rnmukodopuH, NpoTeKTHH U Ap.), KOTOpble 3a-
LIMLLIAKOT KJIETKH OpraHu3Ma OT CIIOHTAHHOTO (OHIMGOYHOr0) TU3U-
ca. KpoMe TOro, u3BecTHO, UTO KJIETKH COOCTBEHHOH WMMYHHOMH
CUCTEMbI CITIOCOOHB! YCTpaHATH GOPMUPYIOLLKICA Ha UX MeMOpaHax
JIUTHYECKUH KOMIUIEKC ITYTEM SHIOLIUTO3a (MM IK3OLIMTO3a) 3TOTO
y4yacTka MeMOpaHbl.

Q9?2



4.1.1.3. buonoruveckue 3gpPekThl KOMNIeMeHTa

CucrteMa GelKoB KOMIUIEMEHTA OKa3blBA€T MHOTOCTOPOHHEE
U ellle He TIOJIHOCTBIO U3Y4EHHOEe NeHCTBUE Ha pa3IMYHbIE CUCTEMBI
opraHusMa. M3BecTHbIe Ha ceronHAIIHKNA AeHb 3ddeKThI ¢ onpene-
JIeHHOM J10J1eit YCIIOBHOCTH MOXHO pa3fieJIUTh Ha MoJie3Hbie U Bpel-
Hbl€ U151 OpraHU3Ma.

K nepBbIM U3 HUX MOXHO OTHECTH:

— TIOMOIIlb B YHUYTOXEHHHU MUKPOOPTaHU3MOB;

— MOMOIIlb B YCHJIEHUH HMMYHHOTO OTBeTa;

— aKTMBAlKIO MPOLIECCOB yAANeHUSI KMMYHHBIX KOMITJIEKCOB.

BTopast rpynna 3¢ ¢eKToB, BbI3bIBaIOLLUX MOBpeXAeHUE KIETOK
U TKaHe# coOcTBeHHOro opraHu3Ma MoXeT UMeThb MecTo:.

— INpU MacCUPOBaHHON aKTUBALIUU, BHI3BAaHHOMN CENTHUECKUMHU
npoueccamy;

— ECJIM TIpoliecchl aKTUBALUMU TIPOMCXOAAT HEMOCPEACTBEHHO
B oyare HeKpo3sa, Harnpumep, Ipy UHGApPKTe MpoKapia;

— €CJIM Mnpolecchl aKTUBAaLIUU TIPOUCXOOAT B TKAHAX IPU ayTO-
UMMYHHBIX OoNe3HAX.

Kpome 31oro HeoGxoaMMO MOMHHWTH, YTO CHMCTEMa KOMIUIEMEHTa MIpaeT
BaXXHYIO pOJib B pa3lUYHBIX GHONOTMYECKHX Mpolleccax: paHHerQ reMorno’sa,
pa3BHTHs COCYIOB H cKeJleTa, pelpOdYKIIMH U pereHepauly TkaHed U T. 1.

lMo3uTuBHOE BO34eACTBUE KOMIIIEMEHTa Ha OpPraHnuim

A. Illomows 6 yruumoosiceHuU MUKpoOOPeaHu3mMoe

10T 3P PeKT N10CTUraeTCs HeCKOJBKUMU NYTAMU:

1. Tlytem obpasoBaHus aHadunatokcMHoB C3a U CSa, 6uolio-
ruyeckast pojib KOTOpbiX COCTOMT B MPMBJIeYEHHUU B o4ar Bocriaje-
HUA U aKTMBALlMM Pa3/MYHBbIX KJIETOK, 0coOeHHO HeUTpoduUIIoB.
Mon BiMgHUeM aHadUIATOKCUHOB YCHIIMBAKOTCH TMpOLIECCH! pecIit-
paTopHOTo B3pkIBa, AerpaHy IsgLKM, a TAKXKe XeMOKHMHE3 U XeMOTaK-
cuc aTux Knetok. [TpoucxonuT akTuBalUMsi MOHOLUMTOB U AerpaHy-
JAUKA TYYHBIX KJIeToK. B pe3ysbraTte 3Toro yCMAMBaeTCd CoKpalle-
HHe IJankux MBI U TIOBBILIAETCA TPOHULIAEMOCTb COCYOB.
(Kctatn, C3a obnanaeT B 3TOM OTHOIIEHUM MeHbHIEH aKTHBHO-
cTblo, 4eM CHa.)

2. C3b u C4b cnocoGHBI KOBaJIeHTHO CBS3bIBATHCA C NOBEPXHO-
CThlO HakTepUil (oNncoHM3aUMA MUILLIEHU) U UMMYHHBIMU KOMILIeK-
camid. B naHHOM ciydae 3TH MOJIEKYJbl CITOCOOHBI BHICTYNAaTh KakK
OudyHKUHMOHANBHBIE JIMTAHb], CBA3BIBAsICh He TOJBKO C HaKTepUs-
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MU, HO ¥ (4Yepe3 COOTBETCTBYIOLIME pELIENTOPHI) € NMOBEPXHOCTLIO
HCHTPOdUIOB, MOHOUMTOB, MaKpodaroB MU APYIrUX KIEeTOK (CM.
mabn. 8.1). Tem caMbIM 06ecrneynBaeTcs OYMCTKA KPOBH OT LIMPKY-
JUpyloHuX GakTepuiit ¥ HUMMYHHBIX KOMILNeKcoB. [TpuyeM 3Ta oun-
CTKa MOXeT NPOMUCXOINUTh HelocpeACTBCHHO, NPH KOHTAKTe OICo-
HHU3UpoBaHHoOM OakTepHUH U ¢arolimra, a MoOXeT ObITh oMocpeaoBa-
Ha yepe3 CBA3blBaHUE OakTepuit C IPUTPOLUMUTAPHBIM peLIe[ITOPOM
CR-1 # 3axBaToM BCero 3TOro 3puTpOLMTA MOHOHYKJIeApHBLIM (da-
rouutoM. CesizsiBaHHUe C3b U C4b ¢ COOTBeTCTBYIOIIMMU peLIeNTO-
paMu Ha NoBepXHOCTH ($aroLMTOB He TONABKO CTUMYNIUPYET IpoLec-
cbl harouuTo3a, HO U YCUJIMBaeT AErPaHyAALUMIO (T. e. IK3OLMUTO3
rpaHyJl, colepXalluxX TpOTeoJUTUUYECKUEe U Apyrue ¢CpMeHThl),
a TAKXe aKTUBUPYeT peclUpaTOpHbIi B3pbIB (cM. maba. 4.1).

3. KoMmjeMeHT oKa3blBacT JUTHUYECKOE OeACTBHUe Ha BakTepuu
onaroaapsi cbopke MeMOpaHONU3UPYIOLLIETO KOMILIEKCa Ha UX I10-
BEPXHOCTH.

Buaumo, 3neck Xe caemayet o6paTUTb BHUMaHHe Ha TO, KAK MHOTHE MUKpPO-
OpraHHU3Mbl MPOTUBOCTOAT 3PPpekTaM KOMIUIEMEHTa, 4TO Oe3yCIOBHO MOXHO
paccMaTpuBaTh C MO3MUILIMIA 2BONIOUMH MeXBUAOBOH H0pubbi (MoapobHee o6
3THUX Npolleccax cM. 1. 8. 1).

Hanpumep, O-cneuuduyeckue noaucaxapuitsle el 3HI0TOKCHHA IpaM-
MoTpHuarteNpHbiX 6akTepuii crnocobHb! 3¢ deXTUBHO aKTHBHPOBaTb KOMILJe-
MefiT. Ho nockonbKy 0HH BHICTYTAKOT JAeKO HapyXy OT LIMTOILIa3MaTHYeCKO
MeMOpaHbl, TO U POpMHpOBaHHe MeMBpaHONU3UPYIOLIero KOMniexca Mpouc-
XOIMUT BAATKM OT LMTOINa3MaTHyecKoii MeMGpaHbs. JIW3uc GakTepuu MpU 3TOM
HeBO3MOXeEH,

B npvroMm c;yyae, y HEKOTOPBIX TPaMMIIOJIOXUTeNbHBIX 6akTepuil, HMEIOTCS
Karncynsl, 60orateie CHaNOBLIMH KMCNOTaMHU. B 31ux yeaoBuax C3b daxrop cpa-
3b1BaeTCH npeHMyllecTBeHHO ¢ H-gaxTopoM, a He ¢ B-¢axTOpOoM, B pe3ybra-
Te Yero U Noasepraercs paclleruieHUto (em. «fleman ycuaenun»).

Mukpobbl cnocOGHB TaKKe 3KCNpecCHpOBaTh MOMEKy.bl, MoJaBasiolide
AKTUBALIMIO KOMILIEMEHTA. TakOBBIMH, HaMpUMep, ABIAOTCH CTadUIOKOKKO-
BbIil 6enok A, obnanarowuii Fe-peuentopubiMH cBoitcTBaMu unu Fe-penen-
TopHble GenkH repnec-BupycoB. Candida albicans sakcnpeccupyeT Monexylbl
nozodxble CR2 1 CR3. 3TH MoneKy:bl UTpaloT 3HAYUTEABHYIO POJIb B MHAKTH-
BallMu 3¢ deKTOB KOMILIeMeHTa, NOockojabKy C3 cBs3aBlIMCh C HUMH, YTpaYu-
BaeT CNOCOGHOCTH K B3aUMOIEiCTBUIO C peLlenTOpaMH Ha MOBepXHOCTH ¢daro-
LIMTOB,

Jpyroii BapuaHT 3TOr0 MeXxaHKM3Ma 3aKJllo4yacTcs B IKCIIpecCHUM MHKpoopra-
HU3MaMHM peryJaTOpHBIX MOJeKy, MOAaBIAOUIMX AKTHBaLMIO KOMIL1EMeHTa,

b. llomouwe 6 ycunenuu UuMMyHHoco omeema

YcTaHOBJIEHO, UTo (aKTophl KOMIUIeMeHTa 06J1eryaloT KOHTaKT
M B3aMoeCTBHe aHTUTEHIIPE3eHTUPYIOIKX U B-KJIeTOK C aHTH-
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reHoM. OT KoMIjjeMeHTa 3aBUCUT U JIoKanU3allusd UMMYHHBIX KOM-
IIEKCOB B HEHTpax pa3sMHOXeHHUSA TUM$OYy3N10B. DTO 0YEHb BaXHO
s GopMHUpoBaHHUS B-kieTok naMsTu.

H3BecTHO, YTO Y MOPCKHUX CBMHOK, adedUuMTHBIX o C2, C3
u C4, HabaoaaeTCs 3aMEeTHOE YTHETEHUE NEPBUYHOrO U BTOPHYHO-
ro MMMYHHOTO OTBeTa, CBfi3aHHOro ¢ BbipaboTKoH MMMYyHoOr100y-
JIMHOB.

Takum obpasom, CUMTaeTCs, UTO KOMIUIEMEHT UIpaeT BaXHY1O
BCIIOMOTaTEbHYIO (XOTA M He pellalolllyio) pojib B MHAYKLUMH TTpO-
1ieccoB oOpa3oBaHUA aHTUTEIL.

B. Axmueayusa npoyeccos yoasenus UMMYHHbIX KOMNAEKCO8

KoMruieMeHT yyacTByeT B IpolieCCUHre (paspyllieHUuH) UMMYH-
HbIX KOMILIEKCOB Oyarogaps uX cBs3bliBaHHUIO ¢ C3- KOMIIOHEHTOM.
B pesyabrare atoro:

1) ymMmeHbIIAIOTCA pa3Mepbl UMMYHHBIX arperatos, BIUIOTH 10
pacTBOpPEHMS NpelUIINTATOB;

2) MPOUCXOOUT CBA3bIBAaHME LUPKYAUPYIOLIMX UMMYHHBIX KOM-
niekcoB ¢ CRI sokanu3npoBaHHBIX Ha TOBEPXHOCTAX SPUTPOLIM-
ToB. B nanbHekH1eM oHM noasepraioTcs ¢aroumTosy;

3) ycunuBaeTcs norinomeHue KMMYHHBIX KOMITJIEKCOB MOHOHY-
KJleapHBIMU parounTaMu;

4) ynyyllaeTcs CBA3blBaHUe aHTUIeHA (B BUlle UMMYHHOIO KOM-
niekca) Ha nNoBepxHocTU B-1uMQpOLIUTOB U aHTUTeHIPE3eHTUPYIO-
HIMX KJIETOK.

HeratnsHoe Bo3gencrsne KOMNNEMeHTa Ha OpraHnim

BripaxaeTcs B TOM, UTO aKTMBALIMS KOMIUIEeMeHTa CI10cOGCTBY-
CT Pa3BUTHIO HEKOTOPBIX GONe3He .

Bo-TepBhIX, 3TO0 MPOUCXOAMT TOrIa, KOria CUCTeMHas aKkTUBa-
HUSI KOMITJIEMEHTA MPUBOIUT K 0O6pa3oBaHMI0 OOJIbILINX KOJIUYECTB
adHagunarokcuHoB C3a u CSa. BosHukalomias rnpu 3ToM MolliHas
AerpaHynauung Hetpodunos, 6a3opHNOB M TYUYHLIX KNeTOK, a TakK-
Ke arperauus HeiTpouaoB BHYTPU COCYNOB PUBOAAT K IUCCEMU-
HUPOBAHHOMY CBepThIBaHMIO KpoBH. B Kanunnapax nerkux GopmMu-
pYIOTCS MUKPOTPOMObLI, B pe3yabTaTe Yero MOXeT pa3sBUBAThLCS TakK
Ha3bIBaeMblil CUHIPOM «ILOKOBOIO JIETKOIro».

Bo-BTOpBIX, 006pazoBaHUe HEKPOTHYECKOW TKaHM (HarpuUmep
Npu ullleMHYecko GoJiesHU) crocobHO JoKalbHO aKTUMBHPOBATh
KOMILIEMEHT U BHI3bIBATh (PUKCALIMIO MeMOPaHOAUTUUECKOTO KOM-
MiaeKca Ha MOBepXHOCTH CBOMX XE KJIeTOK. DTO IIPUBOAUT K YBEJIU-
YeHU 0 MacllUTaboB MoBpeXAcHUS.
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Tabnuua 4.2.
LiuToK1Hbl U UX ocHoBHble Buonornyeckue 3 dexkTol

Lt TOKMHDI KneTku Mpoume OCHOBHble
MMMYHHOMN KNeTKH KReTKu-
cucTemMbl — NPOAYLEHTDI MULLEHW
NpoAYLIEeHTbI

NHTepnenkunHbl

1L-1 M, B E, Fbr M, T, B, Euap.

IL-2 T T

IL-3 T CT1BOJIOBbiE, M, Eo, T, B, NK

SMHUTeNHAbHBIC

1L-4 T B, T
1L-5 T B
1L-6 T, B,M Fbr B, renaTouuThl
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OCHOBHbIE
buonoruvye-
CKue

3chcpekThl

Axtusauusi T, B, NK u M,
ycuneHue aare3vn L/E,
rMIepTepMHus, NPOAYKUUA
6eJIKOB OCTpoii ¢a3bl

[ponudepanus
U nndrdepeHumnauns T,
akTuBanug Tk; M u Thi

Kosonue-
CTUMYJUPYIOLEH i
daxrop. Ctumynupyet O,
B3pbIB U alre3MIo

CTUMyaupyeT pocT
H andxpepeHuMaunio B,
CTUMVYIHDYET CHI{TE3

IgE u IgG1, aktusauus Th2

PaxkTop pocTa

U anpdepeHunanum B,
CTHUMYNHPYET CHHTE3 Ig A,
akrHBauns Th2

IuddepeHunanns

B kieToK, cHHTe3 6enKoB
ocTpoii pa3bl, akTHBaLKA,
nponkdepaums

U anddepeHmanus T

4 11. UrHatos

B-TpeTbuUX, BO3MOXHOH TNpUYUHON
[IOBpEXAECHUA COOCTBCHHbIX TKAHEH $B-
JISeTCA aKTUBAaLIMSI KOMILUICMEHTA Belel-
CTBUC 00pa3oBaHU UMMYHHBIX KOMILIe-
KcoB. PopMHUpPOBaHHE TAKUX KOMIUICKCOB
BO3MOXHO B TOYEYHBIX KIJIyOOUKax IpH
ayTOMMMYHHOIt HedporaTHuH, Ha ToBepXx-
HOCTW KPOBEHOCHBIX COCYIOB M B APYTHUX
TKaHSAX.

4.1.2. KpaTtkaa xapakTepucrtmka
OCHOBHbIX UUWTOKWHOB

[I¥TOoKMHAMK Ha3bIBalOT I'yMopalb-
Hble OeJIKOBbIC [IPOAYKTH, KOTOpPbIE BbI-
pabaTbiBalOTCAd KJeTKaMM MMMYHHOMH
cucteMbl. OHM OKa3bBalOT peryjupylo-
Iee JeiCTBHe KaK Ha coOCTBeHHbIe
KJNeTKU-TIPOAYUEHTH, TaK M Ha Ipyrue
KJIeTKU 3TOH cucTeMbl. M1 He TOABKO.
OHMU UrpaloT 3HAUYUTENILHYIO POJb B KpO-
BETBOPEHUM U [PYTUX XM3HEHHO BaX-
HblX QYHKUUAX OpraHuM3Ma. TpaauLmoH-
HO MX I10Apa3neisioT Ha:

1) UHTepneliKMHbLI — BelLIEeCTBa,
obecneyuBaolliMe B3auMoaeincTBue Me-
KAY JeHKOUMTaMU;

2) uHTepdepoHbl — Gejiku, obnaaa-
1oLIMe NTPOTUBOBUPYCHOM U MHOM aKTUB-
HOCTBIO;

3) dakTophsl HeKpo3a ornyxoie —
UMTOKUHBL, YCUJIMBAIOLIME UUTOTOKCU-
YeCKYI0 aKTUBHOCTD;

4) KOJIOHUECTUMYRUPYIOLLHE daKTO-
pbl — BelleCTBa, YCHJIKBaAIOLL e FeMOI10-
3TUYeCKYI0 pYHKLMUIO.

Kpatkasi xapaKTepuCTHKa 3TUX Be-
IeCcTB, NpoAyuUupylollue HMX KICTKH,
KJIeTKU-MUBICHU U OCHOBHBle OHOMNO-
rudeckue 3pdekTsl TINpeacTaBiieHbl
¢ maba. 4.2.
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IL-7 CrpoMalbHble pB, T
KJIETKH KOCTHOTO
Mo3ra
IL-8 M Fbr N, Bs, T,
KepaTUHOLIMTHI
IL-9 T T
IL-10 T Th1
IL-11 CrpoManbHbie INpeniuecTseH-
KJIETKH KOCTHOrO HHUKH
Mo3ra OCTEOKJIACTOB
IL-12 M T, B
IL-13 akT. T M, B
IL-14 T B
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AKTUBaLIug
u auddepeHIHaLIU
TulB

XeMoTakcHuc,
O,-B3pblB, aaresus,
perpaHyJsiLus

[Tosbiltaer .
BLIXHBaeMOCTh T,
aKTUBMpYET TYUHble
KJIETKH

Uuru6uposanue Thl,
CTUMYNS LU
TYMOpaTbHOIO
UMMYHHOTO OTBETa

O6pa3zoBaHHe OCTeO-
KJ1acTOB, KONOHUE-
CTUMYNUPYIOLUHH
¢dbaxTop, HHTHGHpOBaH e
CHHTe3a MpOoBOCIa-
NUTeNbHBIX UHTOKHHOB

WNuaykuus Thi,
cynpecus B,
CTUMYNSILIMS KIeTOYHOIO
oTBeTa

[Iponudepauns

U aupdepeHunauus B,
MHTHOMpOBaHHE CHHTE3A
NpoBOCMNaNUTeIbHbIX
LUTOKHHOB
nepexsitoycHue lIg

HUHTIH6HpyYeT cekpelio
Ig, ctumynupyet
nponudepauuso,
akTUBHUpyeT B

4*

1. Humepaeurkunvt (IL) — rpyn-
Ma MeauaTOpOB MeEXJIEMKOLUTAPHBIX
B3auMoleicTBUil. B HacToslllee BpeMs
HacyuThiBaeT 18 pa3HOBUIHOCTEH.
OHu npoAyUMUPYIOTCH pa3liIMdHbIMU
KJIeTKaMU UMMYHHOM CUCTEMbI U MO-
IyT YCUJIMBATh aKTUBaLUIO, TIpoiude-
pauuio U auddepeHunpoBky T- u B-
JIUMQOLUTOB, AKTUBUPOBATh XeMOTaK-
CUC U alre3uio, a TaKXe MHTeHCUDHU-
LIMPOBATh IKCIIPECCUIO Ha KJIeTKax Mo-
nekyn MHC knaccal u .

2. Humepgpeponvt (IFN) — rpyn-
rMna LIMTOKMHOB, obyanalolux IpoTU-
BOBUPYCHOM, TIPOTUBOOMYXOJEBON U
UMMYHOpPEryJupyloLiei akTUBHOCTHIO.
BrioensioT Tpu rpynnbl 3THX MOJEKYJL:

— a-UHTepdepoH (Makpodarasib-
HBIN);

— PB-uuTepdepoH (Ppubpobract-
HbIl);

— y-UHTepdepoH (IMMdouUTap-
HbIH, AMMYHHBI).

lMpoTnuBoOBUPYCHAA aKTUBHOCTL
nHrepgepoHos

B HacTofllliee BpeMs U3BECTHBI 1Ba
MeXaHW3Ma MpOTUBOBUPYCHON aKTUB-
HOCTU UHTepdEPOHOB.

1. llo0asneHue pennukayuu supycos.
bnaronapsa Bo3lelCTBUIO UHTepdepo-
HOB B KJIeTKaX CHUHTeaupyeTca 2'5'-
oNUroaleHUNaTCUHTETa3a, KoTopass B
CBOIO oYepelb aKTUBUPYET IHAOPUDOO-
HyKJeasy, paclleruifiomylo BUPYCHYIO
PHK. Kpome 3Toro, mHTepdepOHH
AKTUBUPYIOT CEPUHTPEOHUHOBYIO NPO-
TeuHkuHaszy (Pl-kuHa3zy), Kortopas
MoJaB/IseT peruiMKaluio MHOIMX BUPY-
COB, BO3ciCcTBYS Ha (paKTOp MHHULIMA-
LMY HenkoBoro cuHTtesa el F2.
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IL-15 M INMUTENHH, T, akT. B
KJIeTKHM MBILLIU
IL-16 30, T(CD-8+) T(CD-4+), B
IL-17 T, (CD-4+) Fbr, anurtenuii, E
IL-18 [enaTonuThl M
®akTopbl HEKPO3a ONYyXONnu
TNFa M, L, Mc M, rpaHy/NOLMTH,
B,NK, E
TNF(B) L
(LTa)
UrTepdepoHsl
IFNa Jlef KoM THI KneTxy TkaHelt
IFNB Knetku TKkaHei

U IeiKOLHUTHI
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[Tponndepauvsa T u B

Xemorakcuc T xennepos,
akTUBaUus
U npoaudepauus B

Ycuneuue cekpentuu
IL-6, 1L-8, PGE-2

Axrusauus NK, vHIyK-
uus IFNvy

AKTHBallng M,
rpaHyJIOLIUTOB,
LIMTOTOKCHYECKHX KJIETOK,
yeuneHue anresvu L/E,
rUnepTepMmus, akTHBaUNUsA
npoaudepauvs

v A depeHIIHALINA
B-K1erok

SdexThi
aHanornuHsie TFNa

AHTUBUPYCHBIX 3¢deKT,
cTuMynsiums Thl ¢ Kie-
ToyHoro oTeeTa, NK.
Ycunenue npoaykumu
IL-12,
aHTUTIpoudepaTUBHbIH
3¢ dekT. MHayKkLua
c¢uHTe3a MHC L.

ANTUBUPYCHBIN

1 auTUnponudepaTuBHLIe
3¢pdexTol. Unaykuus
cuHTe3za MHC I,

2. Bo3deucmsue Ha uH@uyupo-
BaHHbIe KNEemKU, B PE3YAbTaTe 4Yero
OHU CcTaHOBSITCH Oojiee NOCTYTIHbI-
MM LISl aTaKW KJIeTKaAMHU UMMYHU-
teTa, Ilon BAUsiHWeM HHTepgdepo-
HOB B KJIETKAX YCWJIMBAETCS 3KC-
npeccust Mosiekyn MHC kinacca 1.
bnaronapss 3toMy Ha MeMOpaHe
“KJ1eTOK nosipndAeTrcst 6ojibllie MOjie-
Kyn MHC co BcTpoeHHBIMHM B HHX
NMelTUAHBIMU pparMeHTaMH BUpYC-
HBIX WIHM ONyXoJeBbIX O€JIKOB, pac-
no3HaBaeMblx T-kuiepamu. Kpo-
Me Toro, UHTepdepoHbl BceX TUITOB
MOBLIIAIOT aKTHBHOCTL NK-Kle-
TOK. BO3MOXHO, HUMEHHO C 3THM
3¢ pEeKTOM U CBsI3aHO NMOJIOXUTENb-
HOE BJINsAAHHE HUHTepdepOHOB NpHU
UH(}pEeKUHUsIX, CONPOBOXIAIOLIUXCH
BHYTPUKAECTOYHHIM e pCHCTHPOBA-
HHEeM BO30OyOUTENS.

Mporusoonyxonessie 3¢chghekTol

[IpoTuBoONyXOJeBble 3¢dek-
Thl UHTep(hepPOHOB TakxXe BKJIIOYa-
IOT HECKOJIbKO MEXaHU3MOB.

1. OHY aKTHUBUPYIOT hepMeHT
aleH1NIaTUMKAA3Y, BCJIeACTBHE YEero
BO3pacTaeT colepXaHHUe BHYTPH-
KietoyHoro cAMP, uto nonaensier
POCT ONYXOJIEBBIX KNETOK;

2. Mon BausitHUeM HUHTepdepo-
Ha akTuBUpylorcs NK-KineTkH, Hu-
TOTOKCHUYECKHe T-KIeTKH U Makpo-
(aru;

3. YcunupaloT 3KcrnpeccHio Mo-
nexya MHC xnacca I Ha noBepxHo-
CTH OMNYXOJEeBbIX KJIETOK; 3TO CIo-
cobCcTBYET YCIEMHOMY pacro3Ha-
BaHHIO M YHHUUTOXEHHUIO OIyXoje-
BbIX KJIETOK HIMTOTOKCHYECKUMHU T-
KJIeTKaMH.
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IFN~ T, NK KiieTky TKanei,
M, N, T, B, NK

feMONO3TUHBI U KONOHMeCTMMYNUpYIoLUue ¢haKTopbI

M-CSF M E, Fbr
GM-CSF M, T Fbr, E
G-CSF M Fbr CTBOJIOBBIE

KIETKH

CokpalueHus: M — Makpodaru ¥ MOHOUKTbI, N — HETpODUN LI,

Eo — 303uHodunb), Bs — 6azodunas, Mc — TyuHble KieTKH, E — KieTku
3HAoTeaus, Ep — kneTku sarmtenus, L — amMmdounTth,

L/E — aare3us seAKOUMTOB K 3HIOTeNH10, For — dpubpobnacTsi,

NK — NK-k1eTku, Q2-B3pbiB — pecnUpaTOPHBIii B3pbiB

(pB:pT) — npeawecTeeHHUKK T 1 B.

UMMyHoperynstopHble 3¢p(peKThl 0COOEHHO BBIPAaXEHb Y HH-
TepdepoHa y. OH siBASETCS OAHUM U3 OCHOBHBLIX LIMTOKHHOB KJie-
TOYHOTO KUMMYHHOTO OTBETa U HHTUOUTOPOM TYMOPaJbHOTO,

06 ocHOBHEIX 3¢ deKTax U KIeTKax — MpoayleHTax UHTepode-
POHOB ¢M. mabs. 4.2.

3. @axmop Hexposa onyxoaed (TNF — Tumor necrosis fac-

tor) npeacTaBisieT o060 MoJIEKYJIbl THKOMTPOTEUHOB Maccoil 17—
25 x[Ja. TNF nponyuunpyioT MHOTME KJIETKH UMMYHHOH CHCTEMBHI.
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AxTuBauua Thi,

B, HHOYKLIUA CUHTE3a
MHC I u MHCII,
ycwieHHe anreau L\E,
xeMoTakcuca ¥ O2-B3phIBa,
nepekiioyeHHe Ig

ITponudepauus
MaKkpodarajibHbIxX
TIpelllieCTBEHHUKOB

ITponudepativs
npeaiieCTBEHHUKOB
M M rpaHyJIOIINTOB

CtuMynsiiug
npoiudepaunu

rlanbonee U3ydyeHbl IBa BapyaHTa —
TNFa ¥ TNFB (KoTophlit HasblBalOT
elle JEMKOTOKCUHOM a).

DTOT LIMTOKUH OKa3bLIBaeT pas-
HOOOpa3HOe UMMYHOperyaupywouiee
neicTBUe Ha KieTKY. ONHaKO OIHUM
M3 OCHOBHBIX CYMTAETCA LUTOTOKCH-
yeckoe. [lpy 3TOM Ha MHIIEHL
MOXET A€ CTBOBATh HECKOJILKO (haK-
TOPOB.

— Mo csoeit cTpykType TNF oueHb 65in-
30K K Fas-nuranay. ITostoMy 1nipu npucoe-
avHenuy TNF k pelientopy Ha T1oBepxHO-
CTHOI MeMOpaHe MOXET WHIYLMPOBATbCH
CUTHan anolito3a U Knetka norubaer.

— KpoMe 3toro TNF ctumynupyer 06-
pazoBaHME€ B MeMOpaHe aKTUBHEIX opM
KuCI0pola, Mepekuceil U asora. 310 CMo-
COOGCTBYET MMOBPEXIOCHUIO U JIM3UCY OIYXO-
JIeBBIX U IpYIMX NeeKTHBHBIX KIETOK.

U 1nddepeHUHPOBKH

4. Koaonuecmumyaupyrouwue
daxmopot — 3T0 HATOKUHBI, 00€C-
MCYMUBAIOLIME AKTHUBALMIO T€MOMNO3THYECKUX (PYHKLHUHN Y KIETOK
MHUEJTOUIHOTO ¥ MOHOLIUTAPHOTO psinoB. BelpabaTtkiBaloTcst 0ObIYHO
KjIeTKaMU sHIoTeaust U puOpobnacToB. B HacToslLee BpeMsl pa3fiu-
4aloT TPH TaKUX ¢paKTopa.

1. MakpodaranbHBlii KoJOHHEeCTUMYAUpYIOWMIii ¢pakTop (M-
CSF — macrophages coloniastimulating factor) — raukonpoTreMHo-
Bl TUMeD ¢ MoNeKyasipHoil Maccoit 70—76 ka. Ycunusaer npo-
nugepalnio MOHOLIMTOB.

2. TpaHynouHTapHO-MaKpodaraibHblii KOJOHHUECTUMYIHPYIO-
wmit pakrop (GM-CSF — granulocytes-macrophages coloniastim-
ulation factor) — 21—25 x/la. BnuseT Ha nponudepainio Kak rpa-
HYJOLUMTOB, TaKk U Makpogaros.

3. IpaHynouuTapHblii KoNOHMEeCTUMYIUpYIolIHA dakTop (G-
CSF — granulocytes coloniastimulating factor) — rmUKONpoTeMH
C MOJIEKYJIsIpHOM Maccoit 19—25 k/la. YcunupaeT nponudepaluio
TPaHYJIOLHTOB.

TakuM 06pa3oM, cyMMUpyst OCHOBHbIE 3(P(PeKThl LIUTOKHHOB,
y4acTBYIOUIMX B peryasiiMM MMMYHHUTeTa, MOXHO rOBOPUTE O He-
CKOJIBKHX UX rpynnax, NpeUMyuiecTBeHHO CBsiI3aHHBIX C peaklIuAMHU
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KPOBETBOPEHUSE, BOCITAIEHUA U/ UIH UMMYHHOIO OTBETA. AHAU3H-
Pys COBPCMEHHYIO IUTEPATYPY, CAedyeT KOHCTaTHPOBAaTh HECKOJIBKO
NPUHLKANMHATLHBIX acreKTOB B IeCTBUSIX LUTOKHHOB.

1. BnrusHue yumokuHo8 Ha npoyeccs! KposemaopeHus

a) OcHoBHoe JelCTBME LIMTOKMHOB Ha KPOBETBOPHLIC KJIETKH
3aKJ104aeTCs B roJAep>KaHHMH UX XHU3HEAESATENILHOCTH MyTEM Mola-
BJICHHs NTpoLieccoB anornTo3a. dpyroe neiicTBe LUTOKMHOB MOXET
3aKJ1104aThCAd B peakKuUMsiX, CYNPeCCUPYIOMNUX WK aKTUBUPYIOMIUX
KJIETOYHYIO Nponudepaumio.

0) Ha xaxxooM aTane co3peBaHHUsI MOXHO BLUIECJUTh KAKOW-JTH-
00 JOMMHHPYIOILMIA HMTOKHH, XOTH Ha BCeX 3TalaxX CBOEro pa3pu-
TUS KJIIETKU KOHTPOJUPYIOTCSHE HECKOJILKUMHM LIMTOKUHAMM.

B) B npouecce co3speBaHUst ONHU JNOMUHMUPYIOLLHe (PaKTOpPBI
CMeHstoTest ApYrUMH. OIHAKO OYeHb YacTO «paHHHUE» LIUTOKUHEI He
TEPSAIOT CIMOCOOHOCTH BO3ACHCTBOBAaTL Ha Gonee 3peible KIETKU
M BBICTYINAIOT KaK KoaKTopbl OCHOBHBIX LIUTOKMHOB.

2. BausHue uumoKuHo8 Ha passumue npoyeccos socnaneHus

a) LluTokuHBI, BelAeNsieMble MakKpodaraMy U SHAOTEJIHaibHbI-
MM KJIeTKaMH, NIp¥ NPOHHUKHOBEHUY UH(}CKTA sABISIOTCA CaMbIMH
«paHHUM¥M» PACTBOPUMBIMU PaKTOPaMU, BKIIOYAIOLLIUMH BOCTTIAIH -
TEJLHYIO PEaKLHIo.

0) B ecTecTBeHHBIX YCIOBHSIX OCHOBHBIMU MHIAYKTOPAMH Bbipa-
OOTKH LMTOKHHOB, YY4aCTBYIOLLIUX B BOCNIAICHWH, CNYXKAT AHTHUIEHB!
MMHKPOOPraHHU3MoOB.

B) BocnanureabpHble UWMTOKUHBI CIOCOOHLI BO3JIEACTBOBATh Ha
OTPOMHOC KOJHYECTBO KJIETOK-MULLIEHE M MOTYT caMU, HeMocpea-
CTBCHHO, BOCIIPOM3BOAUTL PAHHME CTAalWM BOCHANEHM$, a TaKxXe
MHOTHE €To jioOKanbHble U oOlLIMe CUMIITOMBl (OTEK, THIEPEMMUIO,
00J1e3HeHHOCTh, TUTIEPTEPMHUIO).

3. BausHue yumoKUHO8 HA pazsumue UMMYHHbIX peakyud

a) OcHoBHoe N1€iCTBMC UMTOKHMHOB peaNn3yeTCsl B MHIAYKTUB-
HO ¢a3ze WMMYHHOTO OTBETA, KOraa NpoUCXOAUT CO3pEBaAHHUE,
npoaudepanrst 4 andpdepecHUMpPOBKa KaeToK., Ha mo3aHux cra-
OUsiX pa3BUTUA 3¢pPeKTOPHLIX peakLUil UMMYHHUTETa (HanpuMep,
BbIpaOOTKH aHTUTEN ¥ Op.) BKJIad LIMTOKMHOB HC CTO/lb 3HaYuTE-
JIeH.

6) OnHa M3 BaXHEHWMX PYHKUMA LHUTOKMHOB 3aKJIIOYAETCs
B YCHJACHWH IKCAIPECCHH Ha MOBEPXHOCTH KJIETOK Pa3NMYHbLIX aK-
THBHBIX MoJiekyn — NpoayktoB MHC xiaccoB I u 11, anresunos,
KOCTUMYJIMPYIOLLIMX MOJICKYN U T. 1.
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B) B HeKoTOpLIX clyuasix HIMTOKUHEI CTTIOCOOHEI CaMOCTOATENb-
HO BJIMATL Ha aKTUBaLMI0, Nponudepauunio, nudpdepeHIINPOBKY
MM MHOYKIIHIO allolTo3a B KIE€TKAaX-MHUILICHSX.

r) LInTokuHbl A€MACTBYIOT JOKaILHO, B O4€Hb HEGOb1LOM O0b-
€M€ M 10BOJIbHO KPaTKOBPEMEHHO.

4.1.3. Apyrue Hecneyunduyeckne
rymopanbHble (pakTopbl, y4yacTeylowme
B peanusaluv UMMYHHOIO OTBETa

.

PaccMmarpuBast npolecchl CTAaHOBJAEHHUS HMMYHHOI CHUCTEMBI,
MOXHO BBLLIEJIUTE psill (AaKTOPOB, KOTOPbIE 10 CBOUM (PYHKLHUAM
MOTJIH OBITH 3BOJIIOLIMOHHLIMHU NpeAlleCTBEHHUKaMHU MHOTUX KOM-
MOHEHTOB ANANTMBHOINO UMMYHHUTETA. ITH PeakKLIMM He OBINU BBI-
T€CHEHB! 3BOJIIOLMOHHBLIM MPOLIECCOM, a HaoBOpOT, NomaepXKaHbl
MM. OHU pa3BopayUBaIOTCsH O4€Hb OLICTPO U MHTEHCUBHO, XOTS U He
00J1anaroT creuMPUUHOCTHIO.

[1pexne Bcero, K HUM clieyeT OTHECTH NPOAYKThl ocTpoii (azbl
BocnaneHust. OcoOeHHbI HHTepec NPEACTaBAAIOT OeJIKH, CHHTE3H-
pyeMble renaTouMTaMy rneyeHu, — C-peakKTUBHBIN GeJloK, MAHHO-
30CBS3bIBAOIINIA 610K U CBHIBOPOTOYHBLIA aMUJIOUAHBII MTPOTEHH.
X Tak ¥ Ha3bIBalOT — GeJIKaMH ocTpoii a3kl BocHaneHus.

C-peakmusHsill 6enoK u Cbi8OpOMOYHLIL amunoudHsili npomeur VMelOT onpene-
JIEHHOE CTPYKTYpPHOE POACTBO Y OTHOCATCA K CeMeHCTBY MEHTPAKCUHOB. DTH Be-
wecTBa sABNsioTcA C-J1eKTHHaMH, T. €. CBS3LIBAIOT YIJIEBOAHMIE IPYTINHL, 3 TAKXKE
dochopuaxonvn, AHK u nexoropele 6enku. [pu 3TOM OHH HE CBSI3bLIBAKOTCS
¢ doconunuiaMy cobCTBeHHBIX KNETOK, HO JIETKO MOTYT B3aUMOIeHCTBOBATh,
HalpuMep, ¢ pochoXoT1nHOM HeKOTOPLIX BakTepuit. [Lng BelllecTB 3TO# IPyIIIbI
XapaKTepHa CTPYKTYpa, COCTOsIas W3 MATH AHCKOOGpa3HbIX CyOBe M HULL

[Mpu cBa3LIBaHUM ¢ HOCHOXOTIMHOM WM ApyruMY JUTraHIaM4 B CTPYKTYpe
C-peakTHUBHOTO 6¢J1Ka OBHAXaIOTCA y4aCTKH MOJIEKY/T, KOTOPbIE PacNO3HATCS
darounTaMu. TO eCTh 3TOT O€J10K cMOCOGEH urpaTh poib ONCOHMHA.

HekoTtopsle uccneaosatenu npennarawoT paccMaTtpuBaTh C-peaKTUBHbII Ge-
JIOK KaK HeKoe «NPOTOAHTHUTEJIO», OTMeYas olipelesieHHOE CXOACTBO HE TOJIbKO
B QYHKLMSX, HO U B CTPYKTYpe 3TUX MOJIEKY.

MarHozocsassisarnuull 6eNok OTHOCUTCH K CEMEACTBY KOJILTEKTHHOB U UMEET
XapakTepHyio 6ykeToo6pasHyio cTpykTypy. [Toapobhee 0 GpyHKIIMOHANBHBIX
ocobeHHOCTAX 3TOro Oenka cm. 21. 4.1.1.1.

Jpyrumi BelllecTBaMi, KOTOpPhIe aKTMBHO YYacTBYIOT B pa3BH-
THM UMMYHHBIX M, IIpeXae Bcero, COCyIMCThIX peakiivii Bocrane-
HHS, BLICTYIAIOT O€JIKH1, OTHOCSLIMECS K TpyniaM KUHHHOB, MeaH-
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aTOPOB AJJIePruyeckKoro BoCcrajieHUs U 3MKO3aHOUI0B — IMpodyK-
TOB MeTaGonusMa pochonunuaos.

1. KHHUHBI

OCHOBHbBIM MpeaCTABUTENIEM cemMelicmea KUHUHOE SIBNSETCSE HO-
HaMNenTUA 6pacduUKUHUH.

OH obpa3syercsl B pe3yabsTaTe paclUerieHHs BhICOKOMOJEKYISPHOTO KMHHU-
HOreHa COOTBETCTBYIOLLEH [TpOTEUHA30/ — IIa3MeHHBIM KaJIMKpeMHOM, B ak-

Tabnuya 4.3.
HekoTopble megnaTopbl BOCNaneHus
un nx buonorunyeckune acpdexrol

Meguarop MNMpounc-
XoxaeHue
[unatayuna
MNK KOHC-
TPUKYUAC
ocyAoB
IncTamMuH Mc, Bs I
bpanuknHuH KuHMHOBas bl |
CHcTeMa
CepoToHHH P, Bs I
[MpocrarnaHauH Mc (MeTa- pl|
E, Gonusm
apaXUIOHOBOIA
KUCTOTHI)
JlelikorpreH By Mc
JNletikorpueH /14 Mc K
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TUBALMU ITOIO PepMeHTa 3HAUUTENBHYIO pOib UrpaeT pakTop XareMaHa, OTHO-
caumnitcs K 6eaKaM cucTeMbl CBEepPThHIBAHUS KPOBH.

Jlpyroii npeacTaBuTe b ceMeitcTBAa KKHUHOB — KannuouH. OH obpasyeTcs U3
HHU3KOMOJIeKYJIAPHOrO KHHHHOTCHA NpH €ro pacllenieHy TKaHEBBIM KaJJIKK-

pevHOM.

KMHHUHBI aKTUBHO paCIUUPSIOT BEHYJIbl U NOBLILIAIOT MPOHMLIA-
€MOCTb COCYIOB. IJTO CMNOCOOCTBYET SMUrpauuu JE€HUKOLIMTOB
1 QopMHupoBaHHIO oTeka. KpoMe Toro, KMHMHbLI aKTHBHU3UPYIOT
CUHTE3 HEKOTOPbIX 3KO3aHOMUIOB.

2. K rpynne meduamopoe arnrepeuneckozo 8ocnaseHus Tpaaulii-
OHHO OTHOCSAT TMCTaMMH, CEPOTOHMH, TenapuH, renapMHcynbdat
¥ HEKOTOPLIC IpyTrie BelecTBa (cM. mabn. 4.3).

Buonoruuecxue 3cpdexrbi

MpoHunyae- [HOpyrue

MOCTb 3cpdeKTbl

cocynos

| XeMOKHHe3,
COKpallieHHe
rJankux MpllItl

1 CokpauleHve riaakmx
MBIl DOJIb, OTEK

1 CoxkpallleHHe r1aakux
MBI

1 BMecTe Ycuneuue oreka,

C THCTa- B/IUSIHME

MHHOM Ha ¢arolimTos,

TIMPOKCHS U Jp.

! XeMoTakcHc
HeATpodUIOB

CokpalieHue
[J1aJKKUX MbILIL

Tucmamun (5-B-umudasosuasmuna-
MUM) — MEIMATOp, KOTOPHIA B pe3ynb-
Tare JerpaHyJIAUMH TY4YHBIX KJIETOK
OYeHb OBICTPO U B 3HAYUTEJIBHBIX KO-
JIMYeCTBaxX NOABASETCSA B oyare atjlep-
rnyeckoro pocrnaieHus. QOQHaKO CTOb
Xe ObICTpO U paspyiuaTtcd (95% 3a 1
MHUHYTY). [HMcTaMUH CBa3biBaeTCA ¢
H1-petienTopaMu Ha KJeTKax rinaakoi
MYCKYJaTypbl U IHIOTENUA COCYNOB.
B pesynsraTe 3anyckaroTcsl Npoliecchl
MeTaboau3Ma ¢GochOUHOINTUIOB C
obpa3loBaHHeM IOMaUMATAKHLIEPHHA H
mMobunusauveit Ca*+. B KOHeYHOM
cyeTe 3TO NPUBOIUT K paclIupeHH1O
COCYIOB Y VCHIIeHMIO NPOHHLIaeMOCTH
KanuuiapoB. JleficTBYS Ha HEpBHBIE
OKOHYaHUS B KOXe, TMcTaMUH obycno-
BJIMBaET YYBCTBO 3yda, CBOHCTBEHHOe
NposiBeHUIM pPa3iMyHbIX GOpM al-
JlepriM.

Yepes H2-pellenTop rucTaMuH Tak-
XKe BO3AeHCTBYET Ha 3HAYMTEJIBHYIO
YacTh OpraHoB Y TKaHeH: CeKpeTOpHbie
KJIeTKY Xeaynaka, cepatle, MNoapiser
nponudepalidio U LUTOTOKCUYECKYIO
hyHKuHI©0 AUMGPOLUTOB U T. 1.

Cepomonun (5-eudpooxcumpunma-
MuH) — NPOAYKT MCTaboJIn3Ma TpUIl-
TodoHa. B rooBHOM MO3re yyacTeyeT
B npolleccax nepejayy HEPBHOIO MM-
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3a CucrteMa

KOMIUTeMeHTa
C Sa CucTtema
KoMIUIEeMeHTa
IL-8 M, L
PAF Bs, N, M I1

CokpaiteHna: M — makpodaru, N — Helitpodunsl, L — nuMbpoUnTH,

Mc — TyuHble KJTeTKH, Bs — 6a3zodunsl, P — tpoM60oLKTH, [ — Aunatauns
(pacwinpeHue), K — KOHCTPUKLNSA (CYXKEHHUE)

KpOBE€HOCHBIX COCYI0B, | — MOBH IEHHEe NTPOHKLIAEMOCTH COCYIIOB.

nynbca. CepoOTOHUH CYXaeT apTepHOJIb W TIOBBIlIaeT apTepHaibHOe 1aBne-
HUe, YCUNHBaa NIPOHHMIIaeMOCTh COCYAOB.

lenapun (npomeocauxarn) — XOpollo U3BECTeH KaK (akTop, NPengaTCTByIoO-
K cBepThIBaHUIO KpoBY. OKa3biBaeT BAHSIHHe Ha NnposiMdepalinio U MUrpa-
LIMI0 U3 KOCTHOTO MO3ra pa3JiM4HbIX KJAETOK UMMYHHON CHCTeMBI, YyCUJIUBaeT
darollMTapHyio peaklio, NOJABISET HEKOTOPbIE LIMTOTOKCHYeCcKHE (PYHKUUU
KJIeTOK. TaKXe cnocoOCTBYeT pacIlUPEHHIO COCYAOB U YCUTeHU IO UX NpOHMLIA-
€MOCTH.

3. 3iko3aroudamu NPUHSTO Ha3blBaTh MPOAYKTHI MeTabosin3Ma
apaXUIOHOBOM KHMCJIOThl, KOTOpast MOXeT o0pa3oBbiBaThecs 13 Poc-
donunuaoB KiieToOUHOM MeEMOPaHbI KaK pe3yibTaT MposBleHMA ak-
TUBHOCTH ochonumnaz A u C,

B MetaGonu3Me apaXxyuIOHOBOM KMCJIOThHI pa3jiMyaloT ABa Oc-
HOBHBIX NyTH. B pe3ynbTaTe OMHOTO U3 HiX, KaTalU31pyeMoro dep-
MEHTOM HHUKJIOOKCUTEHa30M, U3 HEeCTaOWIbHbBIX 3HAONEPEKUCHBIX
npocrarjiaHaiHoB G2 u H2 obpa3yrorcst npocTarnaHIUHLI M TPOM-
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1 CokpaleHue OoKcaHbl. B pe3yabTaTte apyroro,
rAAIKUX MBILLILI, KaTalU3UupyeMoro S5'-JIMINOOKCH-
aAerpanyasuunsa Mc reHa3oM, oOpa3ylorcst NeiHKoTpH-

€Hbl U S-TUOPOKCHUIHMKO3aTeTpae-

| CokpallleHue HOAaT.
IJTATKUX MBI,
aKTuBalusa Jeiikompuensv: NIpeACTaBIAIOT COOOMH
u xemotakcuc Mu N C-20-xupHbie KUCNOTBI, UMEIOIMKE BO-
nerpauyasuus Mc KOBHE cepocodepxamiue uenu. OHu

BbI3bIBAIOT CMa3M ITIAAKOW MycKyJaTy-

pbl (BaxHaa ¢yHKIHWA B naroreHese

1 XemoTtakcuc Mu N .
OpPOHXHAJIBHOM aCTMbI) U CHHUXKAIOT ap-
TepvanbHoe nasieHHe. JledxkoTpHeHs!
1 Nerparynsums F MposABNAIOT XeMoTakcHuyeckue 3dhdek-
COKpalICHHE Tbl M aKTUBUPYIOT MaKpogaru, HelTpo-
[JIAIKHX MBILHII, dunnt, 303uHoMMAL U T-KiIeTkH.
aKTUBaLlWs IIpocmaznanduns TipecTaBisIoOT CO-
HelTpodios 6ot Takxke C-20-XUpHBIE KKUCJIOTHl, HO

MX MOJIEKYna CONEPXUT LUUKIIOTIEHTAHO-
Boe Konblio. X o603HayawoT pa3niiyHbl-
MH OyKBamMM (3aBHUCHUT OT TMIA U MOJIOXKEHMUS 3aMellaloWMX OKCH- WIH THApO-
KCHUTpyH) ¥ undpamy, COOTBETCTBYIOLUYMMH YHCITY ABOHHBIX CBsi3eil B MOteKy/Ie.

OcoBeHHO BaXHYIO pOJib B peaKUMSIX MMMYHUTETA UTpaeT MpocTarnaHINH
E-2 (PGE2). OH cHuXaeT 6aKTEpULIUAHYIO M LIMTOTOKCHYECKYIO PyHKLMIO (a-
rollMTOB, yrHeTaeT npoavdepativio TMMGOLMTOB K NPOAYKIIMIO MHOIHMX LUTO-
K1HOB. BMecTe ¢ Tem oH ycunusaeT avddepeHUMPOBKY TUMPOUUTOB K HEKO-
TOpPBIX ApYTHX K1eToK. OcobeHHO uHTepecHbl €ro 3¢xpeKThl, CBSI3aHHble ¢ aKTH-
Baliveil aaeHMNATUMKNA3bl, B pe3yabTaTe Yero MpoUcXoAUT HaKOoIUIeHUe BHYT-
PUKNETOYHOTO IHKINYECKOTrO aaeHosMHMoHodocdara (cAMP) — uckmouu-
TEJABHO BaXXHO! MOJIEKYJIb, pEryiMpyolleii aKTHBHOCTb MHOFHX KJIETOK.

Tpomborcan A2, C-20-xupHast KMCJIOTa, B MONEKYJe KOTopoii KMeeTcA 1ec-
THUYJIEHHOEe KYCAOpOACONepXalllee KOMbUO. OyeHb HecTabOMAbHAas cybcTaHUMs
(Tlepvion nojypacnana 30 ¢). Bel3bIBaeT cyXeHHe OpOHXOB, arperalifio TpoM6o-
LUHMTOB.

PG 12 (npocmayuxaun) CUIIBHO pacluUpsieT COCYAH U YBeJUUMBAET UX Mpo-
HULaeMOCTb, MHTUBUPYET arperauuio TpoMooUnTOB. MeXaHU3M ero neiicTBUS B
3HaYMTEbHOM CcTeneHy cBa3aH ¢ CAMP,

4.2, TYMOPAJIbHBIE ®AKTOPbI AJANTUBHOTO
UMMYHUTETA — AHTUTENTA

MMMyHOr106YIMHBl (aHTHUTENA) MpeacTaBIstioT co00i rpynny
TJTMKONPOTEUHOB, KOTOPhIE UMEIOTCH Y BceX MeKoNUTaotiMX. OHH
MOryT ObITh (PHUKCHUpOBaAHBI Ha MeMOpaHax pa3/IMYHBIX KJIETOK,
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a MOIYT UMPKYJMpPOBATh KaK B I1a3MC KPOBH, TAK U B TK@HEBOH
>KUAKOCTU. OCHOBHast X GYHKUUS — CNYXHUTh YHUBEPCAABLHOM CO-
€AMHHTEJIbHOM MOJIEKYJION, 0lHA YaCTbh KOTOpPO# crocobHa crieuu-
(pHYeCcKH pacrno3HaBaTh COOTBETCTBYIOUIMI AaHTUICH, a apyras —
NIPUCOEAMNHATRECH K peleNTOpaM Ha MOBEPXHOCTH KJIETOK MMMYH-
HO# CHUCTEMBI.

Ha paHHeM a3Tane pa3BUTHsS UMMYHOJIOTHHM 3THU ITHKONPOTEH-
Hbl OB OOHApYXEHBI B HHUCE MEePBLIX 6Jaronapst cBoe¢ii 3aMeya-
TEJILHOW CIMOCOOGHOCTH 00pa3oBLIBATL KOMITJIEKCEI-ATTIIOTHHATDI
C Yy>KePOAHLIMU aHTUIreHaMU. B cBsi3y ¢ 3TUM OHH U OblIM Ha3Ba-
Hbl AaHTHUTEJIaMH, T. €. HEKUMU «TeclaaMu», ClieLlUPpUYEeCKH CBSA3bIBa-
IOIMMHA MUKPOOHBIE H BUPYCHbIE YaCTHLIbI.

B HacTosilliee BpemMa Bce UMMYHOIJIOOYAMHBI, @ TAKXKe Lenblii pag Opyryx
MOJeKYd 00benvHsioT B cynepceMeicTsO UMMYHOIMOGYIUHOB, NMOCKOAbKY
CTPOCHE UX PA3NTUYHBIX YYaCTKOB (AOMeHOB) MMeeT OlpenesieHHOe CTPYKTYp-
HO€ CXOHCTBO.

[Tpeanonaraercs, 4yro HeKOraa CyLiecTBOBaA reH-INpeAlleCTBEeHHUK, KOIY-
POBaBLIN MTEPBUYHBII JOMEH MONEKYIBl UMMYHOIIO0YIMHA. B pesyasraTte My-
Tauui Y Ipyrux rnpolieccoB NosBUIUCE pasHooOpa3Hble BapUaHTel V- u C-re-
HOB UMMYHOTNobOYJIMHOB, YTO W ONpeaesivao BCe pasHoobpa3He UX CTpoeHYs.
B Hactodlee BpeMsi K 3TOMY CynepceMefcTBY OTHOCST MHOTHE MOJeKYJIb,
B TOM yHcye M cTpyKTypbl TCR 1 BCR, Mostekynst MHC I 1 MHC 11 xnaccos,
a TAKXe MHOTHe U3 MOJIEKYJT aare3vy.

TakuM 06pa3oM, MOXHO T10J1araTh, YTO ONHOM M3 BaXXHEHLUMX GyHKLIUA Beex
3TUX MOJEKYJ ABISETCH Y4acTUe B peaklMAaX pacrio3HaBaHUA U B3aUMOIeHcT-
BHeE CO cneunUuecKUMU peuenTopamHu.

Y MIIeKONUTAOLIMX Pa3MYyaloT NsiTh OCHOBHBIX KAAcCOB aHTHU-
ten — IgG, IgA, IgM, IgD u IgE, otnnyalonikxcst No cBoeMy CTpoe-
HHUIO, pasMepaM MOJIEKY, 3apsily, COAEP>KAaHMIO YT1eBoaoB U T. 1. Cy-
LIECTBYET HCKOTOpOE pazHooOpa3ue U B Mpeleax KaX1oro Kiacca.

TeM He MeHec, MOXHO cebe NPEACTABUTL HEKYIO €AMHYIO CTPY-
KTYPHYIO €AMHUIY KUMMYHOTNI00YIMHA, XapaKTepHYIO I JI000T0
Kjacca. OHA COCTOMT U3 ABYX OJMHAKOBBIX JIETKUX U IBYX OJJMHAKO-
BbIX TSKCJIbIX NMOJIMTIENTUAHBIX LeTeil, COCAMHCHHBIX BMeCTE IH-
CYyNbGOUIHBIMHY CBSI3SIMM (puc. 4.2).

Jlerkue L-nonvnentuansic uenu (aurn. — light) nmeror Maccy 25 kIl v oau-
HaKOBHI ¥ BceX KiaccoB. Taxesisle H (anrn. heavy) uend ¢ Mosleky.1sipHoit Mac-
coit 50—77 kIl cTpykTYpHO pazinuaiotcs. Kak Jlerkie, Tak 4 TAXeable Lenu ob-
pa3yloT pAald rMoOYAAPHO CKPYYEHHBIX MENTHAHBIX CTPVKTYP, HA3bIBAEMBbIX J10-
MeHaMHU.

Ina N-konueBoit nocienoBareJBHOCTY HWMMYHOITOOYIWHOBBIX Lenei
CBOficTBEHHa BapHabeibHOCTb, NO3TOMY 3TH HACTH Lierneil Ha3BaHbl Bapyabeib-
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CxeMa OCHOBHOW CTPYKTYPHOM
eANHULIb! UMMYHOTAOOYAHHOB

nerkas (L) uens

'
axenas (H) uens
OHTMIBH-|
CBA3LIBOIOLLME %611%01: ’
UEHTPbI Ch3|
J
Fo-p
C-pPArMeHT
SNa

Fab-dparment

puc. 4.2.

HBIMU obnactamMu. Ina L-uenu oHu o6o3Hauarorca Vi, g taxenon — Vy.
OcTanbHble YacTH MOJIEKY.IbI UMEIOT OTHOCHTENbHO KOHCTAHTHYIO CTPYKTYpY
u 0003HaualoTca Kak KouctaHTHble C-obnacti (Cyl, Cy2, Cy3) (puc. 4.2).

AHTHUIeHCBA3bIBAIOWINE LEHTPHl (3MUTONbI) aHTUTEN obpa3yroTca Bapua-
GenbHbIMM oOMeHaMHK Vi U V. OHHM ¥ onpenesiioT cneunduyHOCTh aHTHTeN
K KaKOMy-JINOO KOHKPETHOMY aHTUTEHY.

Yuactox Taxeol uenu Mexay aomeHaMu Cyl M Cyy2 Ha3biBaloT LIapHUPHOH
obnacteio. EMy ripucyiiu cBoiicTsa, obycrnoriuBalomive MOABUXHOCTL M MO-
KOCTb. DTO IMO3BOJISIET MUTONaM (PYHKIIMOHUPOBATHL He3aBUCHMO APVT OT Apyra.

TIpu necTpyKuMH MOJIEKY/IBI UMMYHOFJIO0Y/IMHA B IHAPHUPHOMH
obnactu obpazylotcs Tpy ¢pparmeHTa. OIMH pparMeHT, BKIIOUAIO-
WM aBa ocrarka Taxesnon nenu (C2- u C3-10MeHbl), NOJIYIKI Ha-
3saHUe Fc-¢dparmenTa (Fe-nopuuu). JBa apyrue, conepxatiiiue oc-
TatoK Tsxkenoit (Cl) ¥ serkyw uenb, NMOJydyuJim HaspaHue Fab-
¢pparMenTa (Fab-nopuum).
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[IpHaATeXXHOCTE MMMYHOIIIOOYJIMHOB K TOMY MJIM HHOMY
KJ1acCy WJIM MOOKJIaccy 3aBUCHT OT TUIa TSXKeJIOH LienH.

Hmmynozenobyaunst kracca M (IgM) y uenoBexa U MHOTHX IDYTHX
MJIEKOIMTAIOLLIMX TpeacTaBsieT cOO0H MeHTaMep YXKe paccMOTpeH-
HOM OCHOBHOM YCThIpeXLENMOYEYHON CTPYKTYPHON CAMHULIBL.

CuuraeTcs, YTO B aHUTEJIONPOAYLIHPYICIIHNX KJIeTKax CHayala CHHTe 3UpyloT-
Csl MMEHHO TaKMe CTPYKTYPHbIe €IMHHIL], a VXK€ 3aTeM € MOMOIIbIO ClICLIHATb-
HOH rioaunenTUIHON J-uenu (aHr. joining — coeiMHeHUE) oHu cOOUpPAIOTCS B
neHtaMep. B Kaxzgol Monekyne M-HMMyHOrI100y/1MHa TOABKO OXHa J-uerb,
KoTopas obpasyeT JOMeH MMMYHOr10OYJAMHOBOro THna u coeauHsierca ¢ C-
KOH1ie BHIMM Y4aCTKaMK MOHOMEpOB 6J1aroiaps aucyibhUIHBIM CBS35M. Ee 06-
pa3yeT OCTaTOK UMCTEMHA B fipennocjeaHe no3nunu (puc. 4.3).

Ducynbhunnbie cBsizu o0pasyiorcst Takke B obyactax Mexay Cp3-aoMeHa-
MU, Taxesag Cp-1enb UMeeT XapakTepHYio oco0eHHOCThL — y Hee HMeeTcs Ao-
MTOMHUTENAbHBIA KOHCTAHTHLIN 10MeH ¢ C-KOHIIEBBIM fierTUAOM U3 18 aMuHo-
KHUCJOTHLIX OCTAaTKOB,

O6wuit Bec uMMyHorjaobyinHos knacca M cocrasaser 970
kla, xo3appuumueHT ceauMe HTauu — 19S. OHU IOMHUHUPYIOT B Ka-
YcCTBE «paHHUX», craboapPpUHHBIX aHTHTEN IIPU UMMYHHOM OTBE-
Te Ha UHGEKLIMOHHBIE arcHTh! M cocTaBs1oT okoio 10% ot obirero
nyna UMMYHOIJIOOYJIMHOB ChIBOPOTKM KPOBH.

Hmmynozaobyaunst kaacca G (IgG) vMe1OT «TUNTMYHYIO» ANS
MOHOMEPHOIo aHTUTena CTPYKTYpY, NpelcTaBieHHYIO UYeThIPbMA
NenTUAHLIMH LIeNISIMU (puc. 4.3). Kaxiasi nonunenTuaHas Lemnb 06-
pa3yeT HEeCKOJNILKO MIOOYISPHBIX IOMCHOB C OYE€Hb CXOIHOM BTO-
PUUYHOI ¥ TPETUUHOM CTPYKTYPOH.

AHTHTeHCBs3bIBalowMe o6aactn (V) 1 Vy) BapuabenbHbl, a
Cyl, Cy2 1 Cy3 — koHcTaHTHBL. KoadduuueHT ceaMMeHTaUnu
7S, Macca — oKoJlo 146 kJla. 310 oCHOBHbIE AHTHTEJIAa B OpraHU3Me.
OHH cocTaBisiioT 6osiee 75% oT obluero nyjia aHTUTe, LUPKYJIUpY-
IOIHMX B KPOBH., UMCHHO OHM MOTYT NpOHUKATh Yepe3 MIaleHTY U
obecrieYuBaTh HEBOCIIPUUMYMBOCTL K MH(GCKIMUSIM Y ACTEHR B Iep-
Bble Mecsillbl XXM3HU. OHU Xe MOTYT CO31aBaTh OCHOBHOH KOJIOCT-
palbHbIA UMMYHUTCT Y HOBOPOXIEHHEIX XM BOTHBIX.

Cpeny UMMYHori100yivMHoB knacca G pasjiMyarT YCThIpe Mo-
knacca — I1gG1, 1gG2, IgG3 u [gG4, KoTtopsle He3HaYUTEJIbHO pa3-
JinqaioTcst Mexay coboil Mo aMMHOKMCIOTHONW mocienoBaTebHO-
cty Tsxenoit uenu (Cyl, Cy2, Cy3 u Cy4).

DTy pasnnyusl BHFBJISIOTCS B OCHOBHOM B LUIapHUPHOH obiac-
TH. B HaubGonblicit cTenieHU OHU BbipaxcHH Y 1gG3, KoTopblit 06-
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CTpyKTYypa UMMYHOTrAOGYAMHOB

- UMMYHOTMOOYNHHOBLIE
LOMEHbI

— - ucyNbuHbie CBA3M

CeKPETOpHbIA lgM
KOMMOHEHT

74

J-uens
TPQHCMEMOPOHHBI
bparmert >

IgA IgE IgD
(amep)
puc. 4.3.

JlajacT YUIMHEHHON 1UAPHMPHON 00JacTbio, M3-3a2 Yero MoJIeKy-
JSIpHasi Macca 3TOr0 MMMYHOTJI00YJMHAa TakxXe yBeinyeHa. Mo-
neabHble cTpyKTypb! IgG uMetoT Bua Y- uim T-06pa3HbIX CTPYKTYP,
YTO MOATBEPKIAETCH JEKTPOHHON MUKPOCKOTIHUEHA.

Hmmynoza06yaunst kaacca A (IgA). MoHoMepHBle IMMYHOT-
7100y IMHBI 3TOTO KJjlacca TakKxke mMeeT cxoanyio ¢ 1gG cTpyKTypy
(aBe Taxenable H- v nBe jerkue L-uenu). Y yenoeka 6onee 80% IgA
B CLIBOPOTKE KpOBM INMpCACTaBJCHLI B BUle MOHOMepoB. OnHaKo y
HCKOTOPBIX IPYrMX MJIEKOMUTAIOUIMX 3HAYMUTENIbHAsg YacTb ITOTO
UMMYHOTr100YIMHa NpeacTaBlieHa B BUlle AMMEPa, T. €. IBYX MOHO-
MEPHBIX MOJICKYJI, COCAMHEHHbBIX «KOHELl B KOHEL» (puc. 4.3).
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eJio B TOM, YTO NOCAeAHHUN IOMeH TAXeJON uenu Cal coaepXHUT AOMNONHHU-
TEJbHBbIA KOHLEBON NeNnTHA U3 18 aMMHOKHUCAOT C OCTATKOM LIMCTEUHA B Tpel-
nocaenHe MO3UIKUU. ITOT OCTATOK CoOcoOeH KOBaIeHTHO COeRUHAThCH ¢ J-
1ienbio (MonexkynsapHas Macca 15 kZla), KOTopas MOXET CBS3biBaTh ABE MOHO-
MEpHble MOJIEKY/Thi. TaKUM o6pa3oM, U3 1ByX MOHOMEPHbIX MOJEKY.1 06pa3yeT-
cs OIMH AuMep, coeanHeHHbIH yepe3 C-koHLeBbie obnacTtu Ca3l.

[gA — 3TO OCHOBHONH HMMMYHOIJIOOY/JIMH CepO3HO-CIAM3UCTBIX
CEeKpeToB (CJIIOHAa, MOJIO3MBO, CJie3bl, MOJIOKO, OTIe/sieMOe CJIM3H-
CTBIX MOYEOJJOBOTO, PecrMpaTopHOro U KuiueyHoro rpakros). Ce-
KperopHble IgA (sIgA) oTHocsuMecs K rioakiaccaM IgAl u IgA2,
MMeIOT MoJleKyisapHYylo Maccy 380—3835 klla, KoagpdHnreHT cenu-
MeHTauuu 11S y npeacrapieHsl, Kak npaBusio, iMMepHoiit GopMoii.

IgA cekpeTupyloTcs cy63anuTENNANbHBIMY TUTA3MaTHYECKUMMU KJTeTKaMu Cu-
3UCThIX 060N0UEK yXe B popme nHMMepa, cesizaHHoro J-uenbio. I1o Mepe npoxox-
NEHUS 4depe3 SMUTENHUANTBHBLINA MOKpOB IgA aKTUBHO CBS3bIBA€T CeKpeTOPHLIi
KOMITOHEHT, KOTOpPbI# npeAcTaBisieT co6o# roauriern TUIHYIO LENb ¢ MOAEKYAp-
HoM Macco#t 70 k/la. TOT KOMMOHEHT CEKpeTUpPYETCS HE ILIa3MaTHYECKHMM,
a NHUTENUANBLHBIMH KJIeTKaMH, U NPH cBs3biBaHuM ¢ IgA nocneaHuii kKak Obi «06-
BOJIAKMBAaET» €ro KOHCTAHTHbIE 00JacTH, MPUCOCNUHSAACH ABYMSA AUCYAbPUAHBI-
MU CBI3aMHU K Ca2-n10MeHY KaXIoro 13 MOHOMEPOB. DTHUM caMbiM SIgA npeno-
XpaHseTcs OT NpoTeosin3a epMeHTAMH, NMPHUCYTCTBYIOLUMMH B Pa3/TMYHLIX CEK-
petax. (OoHaxo MHOTHe BaKTepuH, NpucriocoOneHHbIE K YCIAOBUAM [1€PCUCTEH-
11UH B BEPXHMX AbIXaTeJIbHBIX 1TYTHX, BBUIEASIOT NpoTeassl, paspyllaloinue sIgA.)

Hmmynozaro6ysunet xaacca E (IgE) uMeroT cXoxylo ¢ Ipyru-
MU MOHOMEPHBIMK AHTHUTEJaMH CTpYKTYpy. OOHaKo y MOJEKYJbl
IgE Gonee KpynHas Tsxesnas HelNb, colepXkariasd 6oJbilee KoJIHYe-
CTBO aMMHOKMCJIOTHBIX OCTaTKOB, 06pa3ylouinx niaTh AoMeHoB (Vy,
Cel, Ce2, Ce3 u Ce4). Ilpennonaraercs, 4to WapHupHag o6J1acThb
Y 3TOro UMMYHOTJIOOYJIMHA OTCYTCTBYET.

B criBopoTKe kpoBH IgE colepxurcst B KpailiHe He3HauuTe b~
HOM KojindecTBe. OOBIYHO OH BBISIBISIETCS B PUKCHMPOBAHHOM CO-
CTOSIHUM Ha MeMOpaHax 6a3o(uIoB U TYUHBIX Kl1eTokK. Kpome Toro,
IgE MOXeT NMpHUCYTCTBOBAaTb Ha MOBEPXHOCTU KAETOK CJIM3MCTBIX
000J104eK HOCOBO# MOJIOCTH, OPOHXOB U KOHBIOHKTHUBLI. CUUTAIOT,
yto IgE urpaer 0OCHOBHYIO poJib B pa3BUTHH MHOTUX ajlliepruyeckKux
NpOoLECcCcoB, B TOM YMCJIe CBSI3AHHBIX C pasBMTHEM TNPOTHBOIapasy-
TapHOTO MMMYHHTeTA.

Hmmynozao6ysunst kaacca D (IgD) Takxe UMeIOT XapaKTep-
Hyi0 IS MOHOMEPHOTO aHTuTeja cTpyKTypy. U3-3a Toro, uto aror
6es10K oYeHb YYBCTBHTEJIEH K MPOTEOJIN3Y W Jaxe MposBiseT TeH-
OeHIIMIO K CTOHTAaHHOMY pacnany, ipearnoaaraloT, YTO ero TsxXeble
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O-lLenu coednHeHbl Mexay co0oi Bcero onHOM AUCYAbPUIAHON CBSI-
3b10. TeM He MeHee, OHM CBsI3aHbl ¢ OONMbUIMM KOJIHYECTBOM YrIJe-
BOJHbIX OCTaTKOB.

B nja3me KpoBM 3TOT MMMYHOT1I00YJIMH NPeAcTaB/IsICT MEeHee
1% Bcero nyja aHTHTeJ, ONHAKO B 3HAYMUTEJIbHOM KOJIMYECTBE OH
npeicraBieH Ha MeMbpaHax B-nrM@ouuros. buonoruyeckas polib
aHTHUTEJ 3TOro KJlacca oKoHYarte/IbHO He onpenesnieHa. Ilpeanosara-
10T, YTO OHM YYacTBYIOT B aHTHUreH3aBUcuMoit nudpPepeHIHpPOBKe
TuMGOLHTOB.



>. OpraHbl MMYHHOU CUCTEMDI

B nacmosuwee epems cuumaemes, 4mo ocHOGHbIMU Op2aHaMU CU-
crmemMol UMMYHUMEMAa A6ARIOMCA Op2aHvl AUMPOUOHOU cucmeMoi.
B neii pazauvarom nepeuunsie (yenmpanvnote) u emoputnsie nepuge-
pusecxue aumgoudnsie opzanbsl.

K nepsuunvim opeanam omuocam xocmroiii Mo3z u mumyc. B nux
npoucxodum 3apoxcdenue u Jugpghepennuposra aumoyumos. Jlan col-
NOAHEHUS C6oUX (PYHKUUE AuMboyumsl mMuzpupyom 60 emopudHole
AUMPoudHbIe Op2aHLI — Ccene3eHKy, Aumeoyznl, aumgoudnvie obpazo-
6aHuA causucmotx obosoyex u op. Cuumaemcsa, 1mo cese3enxa yraéau-
6aem anmuzeHvl, NPOHUKUIUE 8 KpPoBb, AUMPOY3A6l KOHmMpAUpYIOM
aumgy, a aumgoudnsie o6pa3z06anUs caUuUCMbIX 060104ek oGe3gpe-
HCUBAIOM AHMUZEHbI, NPOHUKAIOUUE Hepes cauzUcmbie 060404KU.

Kinetku, yyacrsywolime B GOpMUpOBaHHM UMMYHHOIO OTBETAQ,
Haunbosiee 3pPeKTUBHO NeHCTBYIOT B COCTaBe ClIeHHAIbHBIX TKaHEH
U OpraHoB, 00beIMHEHHBIX B CHCTEMY, HA3bIBaeMYyI0 JIUMPOUIHOM.

JinMm¢ounaHasa cucrema npencraniser coboit COBOKYITHOCTb Op-
raHOB U pacCessHHBIX B OpraHU3Me NPYyTrUX CTPYKTYPHbLIX 0Opa3oBa-
HMi1, OCHOBHble PYHKIHH KOTOPLIX CBfI3aHbl C XM3HedesATebHO-
CTbio NUMoLnToB. JIMMPOLUTHI ABIAOTCSH OCHOBHBIMH GyHKIIHMO-
HaJILHLIMY KJleTKaMu JTUM¢OUIHOIM cUcTeMbl. Kpome HUX, 3Ta cu-
cTeMa BKJIoYaeT U Apyryve KJNeTKu: GarourrThl ¥ aHTUTeHNpe3eHTH -
pytoliMe, a TakxKe HeJblii psal MUTeMabHbIX KJIeTOK.

JIvuM@ounHbie opraHbl OTHOCAT JUOO0 K NepBUYHBLIM (LeHTpalb-
HbIM), JuOO K BTOpHUYHBIM (NepudepryeckMM). K mnepBHUUHBIM
JIMMPOUIHLIM OpraHaM OTHOCSITCSI TONIBKO TUMYC M KPacHBIM KocT-
HbIM MO3r. OHM cAYXaT MECTOM 3apoXIeHHs K OCHOBHOTO Pa3BUTHSA
JuM@ounToB. 31ech 3aKianbiBaeTcss OCHOBHOM «penepryap» JINM-
(G OoUMUTAPHLIX peLenTOPOB, OMNpenessiiolinii pacrio3HaBaHKWe BCero
pa3Hoobpa3usi aHTUIeHHbBIX CTpyKTyp. KpoMe Toro, B Tumyce T-
Kji1eTkH npuobperaioT CHOCOOHOCTb pacno3HaBarb COOCTBEHHBLIE
moJiexyns! MHC ¥ noaBepratorcst otéopy Ha TOAepaHTHOCTD K ay-
TOAHTHIeHaM.

OaHako HeKoTopble TUMNBLI JUMQPOLHWTOB MOIYT pa3BHBAThCH
M BHE NEPBUYHBLIX JIMMQPOUIHLIX OpraHoB.

Ko BroprynbiM THMGpOUIHBIM OpraHaM ¥ 06pa3oBaHUSIM OTHO-
CAT cejie3eHKY, JuMdaThuecKue y3ibl U JUMPOUIHYIO TKaHb CIIU-
3UCTBIX 060104YeK (MUHOANUHDI, NeilepoBb! GJSIIKY U Ap.). B 3THX
opraHax JUMQOUUTL MOIYT B3aMMOIECTBOBAaTh C YyXXepOIHHMHU
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aHTUreHaMu, Mexay coboi M ¢ KJeTKkaMHu Apyrux nonyasuuit. o
€CTh 31eCh QOPMHUPYIOTCS OCHOBHBIE peaKIIMU KJIE€TOYHOrO U FyMoO-
pajIbHOTO UMMYHHoOro oTBeTta. [Lj1s1 3Toro, KpoMe JMM@OLIUTOB, He-
00X0NMMO NPUCYTCTBHUE aHTUTEHAPE3eHTUPYIOUIUX KIIETOK.

Ilpu 3TOM cieyer HarmOMHUTL 00 YHHMKAJILHOH 0COOEHHOCTH
JUMGOUAHBIX KJIeTOK. B HopMe U1 MX OKOHMATeJIbHOTO CO3peBa-
HUSI B OpraHu3Me OTCYTCTBYIOT HeoOXonHMMbI€ CTUMYJbI. ToJjibKO
NPU NOCTYIUIEHUH YyXKepodHOoro aHTUreHa JIMMQOLIMTHI MpeBpallia-
I0TCsl B 3peJible 3¢ddeKTopHble KNeTKH, COCOOHbIE OCYLIEeCTBIISTh
CBOU UMMYHOJIOTHYyecKKe QYHKIINH.

5.1. NEPBUYHBIE (LEHTPAJIbHbIE) TUM®OWUAHbIE OPTAHbI

5.1.1. KOCTHbIA MO3T

KocTHblii Mo3r npeicTaBiasier co0Oi opraH, B KOTOPOM 3apOX-
IalOTCH BCe U3BeCTHHIe GOpMeHHBIE 3JIeMEHTH KPOBH.

Cmpyxmypa opzana

KposeTBopHas TKaHb NMpeacTaBicHa B KOCTHOM MO3Te [IWIMHI-
pHUUYECKHUMHM CKOIUIEHUSMH BOKPYT apTepyoJ, pa3leeHHbIX BEHO3-
HBIMH CMHYcaMH, OHM pacrnojioxXeHb! palMalbHO Y BIIaAaloT B LieH-
TpaibHbI cHMHycoud. Ilpu 3ToM Haubolibliee YHCIO CTBOJOBBIX
KJIETOK pacnojioXeHH B nepugeprueckoil 4acT KOCTHOMO3roBOro
KaHana. PsaoM ¢ HUMM pacnoJararorc JMMQOKIHbIe ¥ MOHOLK-
TapHble NMpeallecTBeHHUKHU. TlpenliecTBeHHUKU Xe HelTpodwioB
cocpenoToyeHbl B LieHTpe reMoroarhuyeckux noJiek. Ilo mepe cBo-
ero co3peBaHHs MHOTHE KJeTKH NepeMellarTcs U3 neprudepuye-
CKOM YacTH K LieHTpY. 3aech OHY MPOHUKAIOT B CHHYCOMUIIBI, a 3aTeM
B KPOBOTOK.

Ocnoenvie pynxuyuu
OOHOH M3 OCHOBHBIX QYHKILMI opraHa siBasieTcs TNpoayKLMs
Kj1eTOK 6eJIo ¥ KpacHOi KPOBH.

5.1.2. Tumyc (BUNOYKOBanA Xenesa)

Cmpyxmypa opzana

TuMyc — Xesne3a, cocToslliasi U3 IBYX CMMMETPUYHBIX LOJIEA.
Kaxnast o1 cOCTOUT U3 JiojieK, pa3iesieHHbIX MeXIy coboii coenu-
HHUTeNbHO-TKaHeBbLIMM fieperopoakamMi. BHYTpM KaXndoii nonu pas-
JIMYAIOT KOPKOBYIO 30HY (KOPTEKC) U MO3TOBYIO (MEAY/UTSAPHYIO) BHY-
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TPEHHIOI 30HY. B Hapy>KHO KOPKOBOM 30HE pacnoJIOXEHbI IPEUMY-
LleCTBEHHO Hespenbie npoiaudepHpylouiie TUMOLIMTBI, a B MO3lO-
BoiA — OoJlee 3peJible KJIETKH, KaK MpPaBUIIO, YKe IKCIIPECCHPYIOLLNeE
Mapkep CD44 (oH cBsi3biBaeT MajJlypoHaT M BLISIBASIETCA Ha BceX
LHPKYJIHPYIOLINX, HO He OCeU1bIX TUMOLIMTAX). CTPYKTYpPHYIO OCHO-
BY TKaHM 10JIeK THMYca GOpMUPYET CeTh INMHUTEIHAIbHBIX KJIETOK.

Pa3nuyajoT He MeHee Tpex THUIMOB 3TUX KIETOK, UM mpuHaLnexur cyuecr-
BeHHas pofb B lpolecce co3peBaHus U nuddepeHumposku T-kKnetok. Hacrb
ANUTEAUANBHBIX KIeTOK NPUCYTCTBYET B KOPTMKaAbHON 30He. KpoMe Toro, B
Hell PpUCYTCTBYIOT KNEeTKU-HAHBKY, KOTOPbIe fIyTEM 3HIAOLUTO3a «3ariaThiBa-
10T» AUMGOLIUTDI, MOCJE Yero nocieiHue rnpuodpeTaloT QYHKUNUK GoJiee 3pe-
JIBIX KJAETOK. B MO3roBoM Xe ¢jloe 3ITHTEMaTbHBIC KAETKH pacnojaraiorcs B
BHI€ NNOTHBIX CKOMEHU — KJIACTEPOB.

IToctynneHune nuMdaTuyecKuX KJeTOK B TUMYC M UX BbIXOI U3
Hero NpoMcXOOUT MO AOJBKOBLIM BEHYJIaM.

Mo3roBasl 30Ha THMYCHbBIX 10JIEK COOEPXKUT Takxke TeJibla Jac-
calisl, COCTOSILLIME U3 AerpadupyIOIMX ITUTEIMANBHBIX KJ1eTOoK, 60-
raThix BLICOKOMOJIEKYISIPHBIMHU KepaTuHaMH. MUX ¢pyHKUHA ocTaeT-
Csl MOKa HEU3BECTHOH.

C BO3pacToM TUMYC Y MAE€KONMUTAIOUIMX NOABEpraeTcsi UHBOJIIO-
1ru. Bo3pacrHasg MHBOJIIOLMS BHaualle 0XBaTbIBAET KOPKOBYIO 30HY
I0JIeK, BIUIOTh 10 MOJIHOrO ee ucye3HoBeHHs1. B 3HayUTeILHOI cTe-
NeHH oHa o0ycloBAeHa YYBCTBUTENBLHOCTBIO KOPTUKAILHBIX TUMO-
IIMTOB K HEKOTOPBIM CTEPOMAHLIM TOPMOHAM, BLIAEASIOLUMMCH MPU
cTpeccax, 0epeMeHHOCTH U T. 1. Y MHOIMX MJIEKOITUTAIOLUMX UHBO-
JIIOLIMS TUMYCA HaYyMHaeTcsl B flepyoll MoJIoBOro co3peBaHHs.

OcHnoeHbie pynxyuu

OcHoBHbIe (hYHKHHHM ITOrO opraHa cocTosiT B @OpMHpPOBaHUHU
MUKPOOKPYKEHHS AN co3peBalolX T-n1umpolnToB U obecreye-
HMU BCEro npoilecca UX co3peBaHMsl.

5.2. BTOPUMHBIE TUMPOULHBIE OPTAHbI

BropuyHble (nepudepryeckde) NMMMGPOUIHbIE OpraHbl — 3TO
OpraHsl, ra€ HCMoCpPeACTBEHHO pa3BMBalOTCS MHOTHME PeakUynH UM-
MYHHOro oTBeta. VX pasnensitoT Ha IJIOTHO CTPYKTYpUpPOBaHHbIe
HHKarcyJupoBaHHble opraHbl (ceje3eHKa, 1MMQoy3abl) U Geckar-
CyJbHble CKOIUIEHUS1 NUMGPOUAHOU TKAHM. PacnojloXeHb! TaKHe
CKOIJIEHMS, KaK NMpaBuiao, B CAU3UCTHIX 00010UKax U Ha3blBaloTCA
JIMMPONAHONI TKaHBIO CJIM3UCTLIX 000/I0YeK.
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5.2.1. Cene3zeHka

CeJle3eHKa OTBeyaeT 3a 3allMTY opraH13Ma oT HHQeKIHH, Npo-
HUKaOUWEH reMaToreHHbIM MyTeM.

Cmpyxmypa opzana

CHapyx¥ cejie3eHKa MOKpbITa Kancyioil. OT Hee OTXonAT Myy-
KM KOJUIAreHOBLIX BOJIOKOH, KOTOpbi€ NMPOHMKAIOT B NMapeHXHUMY,
¢dopMHpysl Tak HasblBacMble Tpabekyiibl. BmecTe ¢ peTUKYJISIpHON
CTPOMOM TpabexyJibl 00pa3yloT CTpYKTYpHBIii Kapkac opraHa. Ero
MPOCTPAHCTBO 3allOJIHEHO pa3sHOoOGpa3sHBIMK KJeTKaMH, popMHpy-
IOLUMMM 1BAa OCHOBHbLIX BMAA TKAHW — KpacHylo U Gelyio IyJbmny.
[Ipy 3TOM OCHOBHasi Macca celie3eHKH TMpeAcTaBjieHa KpacHOiA
MYyJIBIOH, B KOTOPYIO BKparvieHb! 6ej10BaThie 3¢pHOBUIHLIE OCTPOB-
KH 6eJION MyJILMbI.

benas nynsna vrpaer BaxXHeHLIYyI0 posib B MMMYHOJOTHYECKuX
peakuusix. OHa npencrasjieHa JMMPOUNHON TKaHblo, o0pa3yioilieii
BOKPYT apTepHo cBoeobpa3Hble NepHapTeproasipHuie MydThl, Xa-
paxkTepHO, UTO T-KJeTKH HEMOCPEACTBEHHO OKPYXAiOT apTepHony,
OTXOISIWYIO OT TpabeKyJIsIpHON apTephm (TMMYC-3aBUCHMasl 30Ha),
a B-kJeTku pacrnionoxeHs! 6ojiee nepudepHitHO U MOrYT 0Opa3oBbl-
BaTh lieJible CKOTUIeHUs! — (POJUTUKYJIbI (TUMYCHe3aBUCHUMast 30Ha).

Pa3nuyaloT nepBu4Hbie GOUITMKYAB — CKOIUIeHUS B-KJIE€TOK, He MMeBLIMX
KOHTAKTa C aHTUICHOM, U BTOPUYHbIE (POMTMKYNbI, COAEPXKAILUNE KIETKU, CTUMY-
JIUpOBaHHbIE aHTUreHoM. BropuuHsbie GOITUKYIB UMEIOT B CBOEM COCTaBe 1I€H-
TPbl pa3MHOXEHUS (repMHUHaJIbHbIE LeHTPB! — aHI. Germinal center), Te npouc-
XOAUT rponudepalivs CTUMYJIKPOBAHHBIX AaHTUTCHOM KNETOK. 34€Ch TaKXKe Co-
depXarcd KICTKH MaMaTH, ICHAPUTHBIE KNeTKU U Makpodaru. Ilo nepudepnu
3THUX LEHTPOB BLLIEASIOT 30HY, Ha3zbiBaeMylo MaHTUeH. LleHTp pasMiioxeHus u
MaHTHS BTOpHYHOro GOTNKYIa OKPYKEHBI KpaeBoii 30HOM, fpeiacTabieHHOR B-
KneTkamu, NK-ki1erkamu, aHTUreHIIpe3eHTHPYIOILMM M KIeTKaMU U MaKpodara-
Mu. Ilo BxoasiuM B KpaeByio 30HY KanwigpaM B-kneTku v apyrue aumdouu-
Thl MOTYT CBOOOAHO MPOHUKATH B MepUapTepUaibHbie MyQTH 1 MOKUIATD UX.

KpacHas nynena obpazoBaHa BEHO3HbBIMM CUHyCOMAAMH U KJie-
TOYHBIMM TSXKAMU (PEeTUKYJIYM). B 3THX rybyaTrhiX CKOIJIEHUSX TKa-
HM cocpeloTodyeHbl Makpodaru, riasmMarmyeckme KaeTkH, a Takxe
T- 1 B-numpountsl. KpoBb nocTynaeTr B TKaHu cejie3eHKHM [0 Tpa-
GekyJISIpHBIM apTepHsaM, OT KOTOPEIX OTXOIST BETBUCThIE apTepHO-
Jbl, YacTb 3THUX apTepUil oKaHYyuBaeTcsl B OeJloi MyJiblie U NUTaeT
LEeHTpb! pa3MHOXEHMs U KpaeByio 30HY oJlJiMKyJia, a 4acTh 3aX0-
AWT nansuie. Hexoropble BeTBM apTepuos] LOCTUraloT KpacHOH
NYJIbLITL! U OKAHYMBAIOTCS B cejle3eHOYHBIX TsKaX. M3 BeHO3HBIX CH-
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HYCOMIOB KpOBb COOMpaeTcs B NyJblapHble BEHbI, a 3aTeM B Tpabe-
KYJIipHBIE BEHB! M ceJie3eHOYHYI0 BEHY. B cejiezeHKe OTCYTCTBYIOT
addepeHTHbIe TMMpaTHYECKUE COCcyabl, a 3P PepeHTHBIE BLIXONAT
psi10M C BeHaMu.

OcHoéHble pyHKUYUU

BoiiensiioT ABe OCHOBHbIE PYHKLIWH CeJle3eHKH.

[TepBasi ¢Bsi3aHa B OCHOBHOM ¢ 6eJ10i NyJIbI0i, yyacTByoLuei
B IpoLeccax UMMYHHOro OTBeTa. B Mysbre MPpOUCXOAUT KOHTAKT
KJeTOK MMMYHHOM CHUCTeMBl ¢ aHTUI€HOM, NPOHUKIIHUM B KpOBb,
NMPOLIECCUHT U Npe3eHTalMs 3TOro aHTHUTeNla, a TaKkxXe pealu3anus
pPa3nUYHBIX TUIIOB UMMYHHOIO OTBETA.

AHaM3UpysI OCHOBHOM COCTaB KJIETOK cejie3eHKU (B-numdo-
HHTBI, HUTOIUIa3MaTuyeckue KJIeTKH) MOXHO OTMeTHTb, YTO 3TOT
opraH npeuMmyLLeCTBEHHO OPHEHTHUPOBAH Ha BbIpaboTKy ryMopalb-
HOro UMMYHHMTETR, 3aKJIt0Yalollerocsl B MpOayKUWHA aHTHUTE.

Bropoil BaxHol ¢pyHKIHeN 2TOro opraHa siBAsieTCsl AeMOHHUPO-
BaHWe TPOMOOUMTOB, 3pUTPOLIMTOB U TPAHYJIOLUTOB. B cele3eHke
Xe, TOYHee B €e KpacHoit nyJiblie, NPOUCXOIUT pa3pyLleHue NnoBpe-
JKIE€HHBIX 3pUTPOLIMTOB U TPOMOOUMTOB (FeMoKarTepes).

3toMy cnocobcTByeT ocoboe CTpoeHHe CUCTEMBI KPOBOOGpallleHUs B cele-
3eHKe. ApTepMoJibl Cefe3eHKY OTKPHIBAIOTCS CBOUMMU KallWuisipaMy Herlocpe -
CTBEHHO B TAXax KpacHo# nyiabfibi. [loaTOMY LMPKYIUPYIOLLINE KIETKH KPOBU
3a71€pXKUBAIOTCS B 3TUX TsXax, rie Makpodaru Moryr pacfio3Hasarhb U ¢parolm-
THPOBAaTh OTXKMBLIHE TPOMOOLMTBI U 3pUTPOLUMTH. HOpMalbHbie XE KICTKH,
Mpoxols CKBO3b HEILTOTHYIO SHAOTENKATbHYIO BRICTUIKY BEHO3HBIX CUHYCOM-
OB, BHOBb BO3BpAaLLAIOTCS B KPOBOTOK.

KpoMe 3Toro, y HEKOTOpbIX MJIEKONMUTAIOLIHX B cejle3eHKe MOo-
I'YT OCYLUECTBIATECA QYHKLMH reMono3sa.

5.2.2. Jlumdoysnbl

JIvuMdoyanbl npeacTasiasioT coboM CTPYKTYpHble 00pa3oBaHus,
KOTOpble, KakK IMojaraoT, BO3HHMKalM B Mpoliecce 3BOJIIOUMA B MecC-
Tax pa3BeTBACHMS KPYMHBIX THUM$aTHYecKuX cocyaoB, OHM cocTaB-
JISIFOT YacTb CUCTeMBl, CAyXallel s «ylaBAMBaHUsI» aHTUTCHOB
(MHpeKTa), NOCTYNAIIMUX U3 onipenejieHHbIX ob6aacTeld opraHu3Ma
yepe3 TMMPY U TKaHeBYI0 XHAKocTh. [TosaToMy J1MMdoy3/10B MHOrO
(OHM He MOTYT CylllecTBOBaTh B €IMHUYHOM YHCIe, MONobHO cele-
3eHKe). B cTpaTeryueckyx nyHkKrax JjuM@aruyeckux cocyaoB (Mon-
MLIIIEYHOI1, MaX0oBoi W Ap.) OHU 00pa3yloT CKOIUIeHUs, coOUpalo-
uiMe JTUMdy ¢ COOTBETCTBYIOLUMX obJ1acTeif Telia.
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Cmpykmypa opeana

JIuMdoysibl UMEKOT, KaK IPaBilio, OKPYIylo Wwin 6000BUIHYIO
dopMy, ¢ yrayOjieHUEM J[UISI BX0Ja M BbIX0JAa KPOBEHOCHLIX COCYIOB.
JIvmda noctymnaeT B y3ea no HECKOALKUM addepeHTHBIM (MpUHOCA~
IHHUM) TUMpaTUYECKHAM COCYIIaM, 2 OTTEKAET M0 eNMHCTBEHHOMY JIUM-
daTuyeckoMy cocymy. ¥Y3eJ OKpPbIT Kafcy/loi, OT KOTOpoil BHYTpb op-
raHa OTXOASIT COeAMHUTENbHO-TKAHHBIE TIEPErOPoaKU — TpaOGeKYJIbl.
Tpabekynbl BMecTe ¢ TSDKaMM PETUKYNSIPHOIO OCTOBa COCTABJISIOT
KapKac oprasa, 3arnoJHeHHOro pa3Hoo0pa3HbIMU KIE€TKaMH.

B numdaTtuyeckoM yane BblaensloT HAPYXKHYIO KOPKOBYIO 00-
nactb (KopTekc), 6ofee rayOMHHYIO MapakKOPTUKAIBHYIO 0o0nacTb
W LeHTpalbHY0 (MeoYJLISpHY10) 0bsacTh.

B Koprosoli obnacmu pacroyioxe Hbl NepBUYHbIE POJTUKYbI, 3a-
NoJHeHHbIe B-TuMdolMTaMu, a Takxxe pacrofioXeHHbIE B CTpoMe
NeHApUTHsIe KNeTku. Ecnu B-nuM@ouuthl yXxe rmpeMHpoBaHbl Ka-
KHM-JIUOO aHTUre HOM, TO OHM 00pa3yIoT TaK Ha3biBaeMbli BTOPUY-
HbIM (POTHUKYI C SBHO BbIpaXXeHHBIM LIEHTPOM Pa3sMHOXEHHUSL.

FIpu 3T70M DeHApUTHBIE KNeTKH (oJINKYIa CrmocobHbl B Teye-
HUE BNUTEABHOIO BPEMEHU MPEe3EHTUPOBATh AHTUIEH, YTO, KaK Mo-
naraioT, cnocofcTByeT GopMUpOBaHUIO B osukyie B-kieTok na-
MATH. Kpome B-KeTOK M e HAPUTHBIX KJIETOK, BO BTOPUUHbIX (o1 -
JIUKYyJax copepxaTcst Makpodaru U HCKOTopoe KoiuuecTBo T-Kie-
ToK (CD4-).

llapakopmuxanbHaa obaacme NMpeACTaBleHA B OCHOBHOM 1 -KJieT-
kaMu. Kpome Toro, napakopTukanbHasi ob61acTb cONepXHUT OIPOM-
Hoe KOJTMYeCTBO MHTEPAUTUTAIbHEIX KJIETOK. 3TH KJ1€TKU MUIPUPY-
I0T cloda U3 KoXu (KjeTKM JlaHrepraHca) M TpaHCHOPTHPYIOT
B TMM@OY3bl yXe npoleccHpoBaHHbIe aHTUreHbl. Ha uHTepauru-
TaJIbHbIX KjleTKaxX B OOJbLIOM KOJMHYECTBE IKCIIpecCUPOBaAHb] AaHTU-
revsl MHC xitacca 1.

Mo3zosasn obnacme oOpa3zoBaHa MSIKOTHBIMM TSXaMM (lLIHypa-
MU), COCTOSILLIUMU U3 PETUKYJINHOBbIX BOJOKOH, JUMPOLUTOB 060-
MX KJIAaCCOB M LMUTOIJIa3zMaTHUECKUX KJIETOK. TsXXu pa3rpaHuMyuBa-
10T JUMdaTUUECKHe, MO3TroBble CUHYCHI, coOupatollIHe TMMOY cHa-
yajia B KpaeBoi CUHYC, a 3aTeM — B 3 depeHTHLIH TUM@aTUUeCKUH
cocya. Broab cocyloB MO3roBoi 4acTu pacrioioxeHo 0o/buioe KO-
nuyecTBO GarouUMTUPYIOLIMX KJIeTOK, KOTOphIE yIaBAUBaIOT U3 10-
TOKa pasjiMyHble KOpNYCKYAAPHbIC aHTUreHbl. MeXay MAKOTHLEIMU
LUHYPAMHU HaxooaTcsl MEAYANAS PHbIE CUHYCBHI — CKOTUJIEHUS TUM(BI,
cobupaemoii B apdpepeHTHBII nuMpaTHYeCKUil npoTok. Yepes Hero
JUMGOLHTH] MoKUAaoT TuMdoy3se.
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OcHoeHble pyHxuuu

OcHoBHble DYHKUMH JTUMGOY3T0B 3aKIIOYalTCsl B TOM, YTO
OHU CAyXaT ME€CTOM, B KOTOPOM NMPOUCXOAHUT KOHTAKT pa3IMUHbIX
KJ1eTOK UMMYHHOM cUMCTEMbl U pa3BUBAIOTCS peakKllMd UMMYHHOIO
oTBeTa. 3lleCh YlaBNMBaIOTCS U3 IUM(QbI, MPOLIECCUPYIOTCS U Npe-
CTaBJISIIOTCSI UMMYHOKOMITETEHTHLIM KJI€TKaM pa3liIMyHbIe aHTMre-
Hbl. Inu KNeTKH ¢ npolleccMpoBaHHLIM aHTUT€HOM CaMM MUTPUpY-
10T clona.

3nech NPOMCXONUT B3aUMOIEHCTBHE aHTHI€HITPe3eHTUPYIOLLMX
KneTok, T- u B-nuMdouutos, ux nudpdepeHUUpOBKa U CO3peBa-
Hue. 3aech obpasyiorcsa 3¢ ¢ekTopHble KneTKH. CyuTtaercs, yTo
IIPU 3TOM B nuM@oy3nax rpeobaagaioT rmpoueccsl ¢GopMUPOBaAHUS
KJ1ETOYHOrO UMMYHHUTETA, MOCKOJIbLKY MUKPOOKPYXeHH1e TUuM@oy3-
Jla B YCIIOBUSIX AHTUIeHHOM CTUMYJISILMU criocobcTBYeT nuddepeH-
LMpOBKE KiaeToK Tuna Thl.

JIuMdoysnbl, pacrnosoXeHHble B pa3IMYHbIX o0JacTaX Tela,
HEe3HAYUTEJLHO OTJIMYalOTCs Mo cBoeil cTpykType. Haubonblume
OTJUUMS, MOXaTYil, UMEIOT TOJbKO OpbIXXKeeuHble JTUM@OY3bl,
MOCKOJNbKY colepXaHue B HUX B-kineTok mnoBbilleHO, 0coOeHHO
KJIETOK-TIpelieCTBEeHHUKOB, Npoayuupyomux IgA.

5.2.3. NumdoungHan cuctema cnmamncTbix obonouex

JTuMdpomiiHast cHCTeEMA CITU3UCTHIX 00OMOUEK — 3TO CKOIUIEHUS
HeckancynbHo TUMQPOUIAHON TKaHHU, PacrioflOXEeHHOM Herocpel-
CTBEHHO B CJIM3UCTOM 000J0UKE MU B NMOACIU3UCTOM clioe. Pa3nu-
YaloT CTPYKTYPUPOBAHHYIO U IOUGDOPY3IHYIO COCTABIAIOLIUE 3TOU
TKaHU.

Ilon cTpyKTypuMpOoBaHHLIMHY 00pa30BaHUSIMH NMOHHUMAIOT Opra-
HU30BaHHbIE POPMUPOBAHUS TUMPOUIHON TKAHU, TAKUE KAK MUH-
JAJIMHbI, eAepoBbl OASILIKU U OpYIrUe, a TakKe eAMHUYHbIE, HeKarl-
CYIMpOBaHHble (GOJIUKYJbI, PaclloNOXeHHbIE HENMOCPEACTBEHHO
B CJIM3UCTOM 000j104Ke.

K n1uddysHoit cocTapasiionien oTHOCAT eAMHUYHbIE TUMOpOH -
HbI€ KJIETKM, Haxoadiuuecss B 3MUTEJUANBHBLIX C0SX CIU3UCTHIX
Y MOACJAU3UCTLIX 000JToYeK.

CymecTtByeT ¥ apyraa Knaccuduxauns mumbouaHbix o6pa3oBaHuil, oCHO-
BaHHas Ha MX Y4acTHH B Npoliecce pealu3aluy UMMYHHOTO OTBeTa. 31€Ch K Oll-
HOM IpyIre OTHOCAT MUHIOANHHBI, peruoHanbHble MTMMAOYaIb M TPYNIIOBLIE
TmMbaTtryeckue GOMKYIB — KaK opraHbl, rie NPOUCXOINUT Mpolecc BOCnpu-
SITHA M NepepaboTKM aHTHIreHa. K Apyroit rpynne oTHOCAT MeX3aNUTeNHaIbHbie
aumbounThl, KOTOpblie peanau3yioT 2¢hdheKTopHble HMMYHHBIE PEAKLIMH.
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Cmpoenue Munoarun

MuHAIMHBL NTPEACTABISAIOT co00i TUMMOUIHYIO TKaHb, pac-
NOJIOXEHHYIO MEXIY CIU3UCTON 000JOUYKOM U CcOoeIUHUTENbHO-
TKaHEBBIM clioeM. Tak Xe, KaK U B IpYyrux JUMQPOUAHBIX opraHax,
B MUHIATUMHAX UMeETCA DONTUKYILI (IIepBUYHbIE U BTOPHYHbLIE)
U QONNUKYJISIPHbBIE MTPOCTPAHCTBA. 3TH POJITUKYIIbI UMEIOT TPUH-
LIMNHANIBHOE CXOACTBO ¢ onnukynaMu JUMQPOY3NoB U CENe3eHKH,
OHH 3aroJHEHb! [IpeUMyLllecTBEeHHO B-1uMdoLMTamu.

Cmpoenue Ileiiepoevix Gasauwex (epynnoseix aumgpamuue-
ckux orauxynos)

IleliepoBbl OASLIKM pacroNoXeHbl B CIM3UCTOM CJIO€ KHILey-
HHUKA. B HUX pa3nuyaloT TpH OCHOBHbIX OTHENA.

1. SnutenuanbHblil Kynosn, oOpa3oBaHHbI 3MUTEIUEM, JIHU-
LWIEHHbIM KUIUEYHBIX BOPCUHOK, U Ha3biBa€Mblil 3TTUTEJIUEM, acCO-
LIMMPOBAHHLIM ¢ honnukynaoM. OH conepXuT O0JibLIoe KOTUYECTBO
TaK Ha3blBaeMbIXx M-KkJleTok.

Takoe HazBaHWe OHU NONYUYHIIH, MTOCKOIbKY Ha MX NOBEPXHOCTH, OOpaLLCH -
HOM K LUeHTPY OpraHa, MUMeioTcsl IyOOKHe MHBAaTMHALIMH TLTa3MaTUYECKOM MeM-
OpaHb! (HanioMHHatowne 6ykBy M). BuyTrpu 3THX cknanok Haxoasitca T- u B-
AuMdounTbl, Makpodaru ¥ a¢HAPUTHbIC KIeTKH. M KIeTKM OTBETCTBEHHBI 3a
TPAHCIIOPT aHTHUTEHOB U3 KMIUEYHMKA BHYTPb eiiepoBOit O LUKH.

2. MepBUYHbIE M BTOPUUHbIE THMQPOUIHbIE QOJTHUKYIIBI C KpYII-
HBIMU LIEHTPAMM Pa3MHOXEHMS pPacroioXeHbl B INyOUHE CIMU3U-
cToit oGonoyku. OHM 3anonHeHsl B-numdouutamMu, mpu 3ToM 3Ha-
yuTeNbHas UX YyacTb HECET Ha CBOEMH MoBepxXHOCTH IgA, T. e. 3To —
TNIpeNIIEeCTBEHHUKU KIETOK, BblpabaTtbiBalolinx IgA.

3. MexdonnukynspHasi 30Ha KJIETOK COAepXHUT MpeUMYLIECT-
BeHHO T-1MM@oLUTL], a TaKXKe MHTepAUTUTaabHble KieTKU. Kak
U B IPYTUX JUMODOMUAHBIX OpraHax, BOKpYr apTepuobl 31eCh pacro-
naraiorcs T-TuM@OLUTHI.

OcHogHbte pynxyuu

IMonarajoT, 4TOo OCHOBHble (DYHKLIMHM 3TUX OpPraHOB CBSI3aHbI
C yJaBAMBAHUEM MPOHMUKIIUX AHTUTEHOB U KooIlepaluel KIeTOK
UMYHHOI1 cucTeMbl. KpoMe TOoro y HEKOTOpbIX MJIEKOIMUTAIOILIMX
OHU y4acTByloT B ITpoliecce nposiudepaliuu B-kieTok.

Hugppyznas aumgpouonas mrano causucmolx 060404ex

OwHa npeancrasjeHa B OCHOBHOM JUMbOLUUTAMH COOCTBEHHOMN
n1acTMHKU (Lamina propria) ¥ MeX3mUTeAUaTbHBIMU JUMGOLIU-
TaMH.
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KiaeTKUu nepBou rpyimnb! ~ 3T0 B OCHOBHOM IU@(dY3HO pacce-
AHHbIE B-KNeTKHU ¢ akcnpeccupoBaHHsIM IgA. MHoraa MoxHo Ha-
Oa100aTh CKOTUIEHUS 3TUX KJIETOK B BUA€ ONUHOYHBIX PoNUKy. T-
JuM¢olLHnThl TpUCYTCTBYIOT B Lamina propria B oueHb HeOoIbLIOM
KonudecTBe. MexsnutenuanbHble Xe JUMGOLUUTEI B OCHOBHOM
MpencTaBAeHbl T-KIeTKaMU.

Cnenyetr OTMeTUTD €1l ABa TUNa KNeTOK He NUM¢POUIHOIO pAna, TECHO CBS-
3aHHBIX ¢ UMMYHHBIMH GYHKUHAMU. BO-nepBBIX, 3TO ACHAPUTHSLIE KIETKHU CIU-
3UCTBIX 000NMOYeK, KOTOpble 06/1a1a10T BblpaXeHHOH CMOCOOHOCTBIO CBA3LIBATH
aHTUreH. Bo-BTOpLIX, 3TO caMM 3NUTENMNANbHbIe KNeTKH. KieTku OOOUX 3THUX
TUNOB CTAHOBSTCA OYeHb AKTHBHBIMHM B KauecTBE HMMYHOLIMTOB NpH Bochate-
Huax. Tlpu 3ToM anuTeananbHble KNeTKM MHOTAAa MOIYT 3KCIIpeccHpoBaTh
MHC xnacca Il u cekperupopats IL-7. B pesyasrate oHu npurobperaioT crno-
COOHOCTDb MPEACTaBAATh aHTUIeHBbl WA T-KNeTOoX ¥ CTHMYJIMpOBaTh UX MPOJIH-

depaunio.

5.2.4. Anddy3Haa numdongHana TKaHb,
CBA3AHHAA C KOXen

3JTa TKaHb cYUTaeTCs NOBOJAbHO 3HAYUTENbHON YacThbiO TUMO-
WAHOW CHUCTEMBI, MOCKOJLKY 3aHMMaeT GoJibllioif o6beM U UMEET
TECHYIO CBSI3b ¢ BHELIHEW cpeloil. B Hel BELAENSIIOT HECKOJIBLKO OC-
HOBHbIX Py KJ1eTOK:

1. benste ompocmyamete 3nudepmoyume! (KneTkM JlaHrepraHca),
KoTopble GUKCUPYIOT AHTUT€HBI, MOCTYIAIOLIHE C TOBEPXHOCTH KO~
KM, H MUTPHPYIOT BMeCTe C HUMH B peroHanbHblif tumdoysen. B
npolecce MUTpallMy OHU CO3PEBAIOT 10 CTAAUW UHTEPAMTHTAIBLHOMN
KJIeTKH (nodpobHee cm. 2n1asy 3.3).

2. JlumgpoudHsie Knemxu 3nudepmuca NpeacTaB/ieHbl TpeuMylle-
CcTBeHHO nonyasauuei T-1uMdouutos. OnHaKo B IepMe MIPUCYTCT-
BYIOT KaK 1-, Tak U B-1TUM®OUUTEI, mocTynawuie U3 peLunpKyIu-
pVIOLLEro Myna.

3. Kepamuroyumer. Kak MUMMYHOUMTBI OHM MaJIOAKTUBHBI B CO-
CTOSTHUM ToKost. OHM, cKopee, clyXaT MeXaHHUYyeckuM OapbepoM
HenoBpexxaeHHOM Koxiu. OOHaKO B yCJIOBHMSIX BO3NeACTBUS NMPOIYK-
TOB MHUKPOOHOHN XW3HEAESTEJIBHOCTH U MEAUATOPOB BOCHANIEHUS
caMM HayMHaloT TNMPOAYUMpPOBATh pa3/iMuyHble HMMYHOJOrHYeCKH
BaxxHble uMTokuHH (IL-1, 3, 6, 7 u apyrue).

OcHoenble pyHxuuu
OnHa U3 OCHOBHbLIX GYHKUUM AMPPYy3HON MTMMPDOUIHON TKaHU
KOXH 3aKJII04aeTCsi B TOM, UToObI UrpaTh poJib flepBH4HOro 6apbepa

124



Ha MYTU IMPOHUKHOBEHUS UYXKEPOIHbIX AHTUTE€HOB CO CTOPOHbI CJIU-
3UCTbIX 000JToueK MU KoXU. JIpyrast BaxXHast GyHKIIUS 3TOM TKaHU
aKTUBHO oOcyXnaeTcsi B COBpeMEHHOM JuTepartype. [Ipeanonaraer-
cs1 (M YacTUYHO MOATBepXKaaeTcsl), UTO 3TU opraHbl MOIYT CJAYXHUTh
MECTOM BHETMMYCHOIO pa3BUTUS 4YacTU T-i1uMM@oUUTOB, a TAKXKE
pa3BuTHUsi B-1uM¢poLUTOB BHE KOCTHOro Mo3ra.

Takum obpa3oMm, muMmdounHas cucTema npelcTapisieT coboit
CUCTEMY OpPraHoB, UMEIOLLUX FIPUHLUITUATILHO cXxXocee CmpyKmyp-
Hoe cmpoerue. B ¢yHryuoHanbHoM omHoweHuU oHa SIBJISIETCS CITELU-
ATU3UPOBAHHOM TKaHbIO, e MPOUCXOIUT IPHPEKTUBHOE CO3peBa-
HUE U TMOArOoTOBKA UMEHHO Toro Habopa JMMQPOUUTOB, KOTOPHIH
HauboJiee akTyalleH UIsI OpraHM3Ma, CyLLIECTBYIOLLIETO B ONIpENEEH-
HBIX YCJIOBUSIX OKpYXalollleit cpelbl.



6. BOCIIAJIEHWUE — NEPBAA JIMHUA
UMMYHHOW 3ALLUUTDI

Bocnaaenue npedcmaeanem coboii xackad peaxuui, 603Huxar-
wuil kax nepavtit — Hecneuyuuueckuii sman 3augumot opeanuma. Ou
C800UMCA K 8bIX00Y KAEMOK UMMYHHOU CUCHEMbI U3 KPOGAHO20 pycad
U MU2payuu ux 6 o4az2 npoHUKHOGEeHUA UHpexma. 3deco oHu pazeuea-~
rom pazauuHvie decmpykmuacHole 3ppexmot, 6 pesysomame wezo 4y-
JcepodHble Kaemu no2ubarom.

OcHOGHBIMU MexaHUIMaMUu NOOAGAeHUS uH(bexma 6 ouazax 6oc-
NAAeHUA AGAAIOMCA Pazoyumo3l, 6HEKAeMOHHbIU WUMoau3, Hecneuu-
Quveckul KOHMAKMHLII KUAAUH2, @ MAKHNCE 2yMOPAALHbIE pPeaKulu,
BANCHEUWIUMU U3 KOMOPBIX AGAAIOMCR YUmMosumuHecKue peakyuu cuc-
memst KomMnieMeHma.

Bocnaiumeavnan peaxyua 6 opzanuzme cayscum ecimecmeeHHvIM
MEXAHUIMOM GKAIOHMCHUA peaxuul adanmueHo2o (cneuuguuecrko2o)
UMMYHumMema.

Bocnaaenue xapaxmepusyemcs 6bicmpomoil pazeumua U HU3Kou
cneyuuUUHOCBI0 npoucxodauiux coboimui. Jmo eaevem 3a cobol
Ooavuwue paspywenun cobcmeeHHbIX mranei.

[Ton BocnaneHueM B HacTosillee BpeMsl MOHMMAKOT peakUMIo
3allMTHl OpraHu3Ma, o0eceYyuBalKoLLIYKO MOCTYIIEHUE JEAKOLUTOB
M pacTBOPUMEIX OEJIKOB KPOBU B MeCTa NPOHUKHOBEHUs UH(EKTa
WIM NoBpeXAeHUS TKaHel. Bece kneTku, 3aneiicTBOBaHHbIE B 3TOM
npoliecce, U CEKpPETUPYEMbBIE UMU LHIUTOKMHBI OTHOCATCS MPEeUMy-
11ECTBEHHO K CUCTEME UMMYHUTETA.

Mo Bceit BUDMMOCTH, BocniajieH e ABAAETCS ONHOM U3 IpeBHEN -
LIMX peaklLMii, BOSBHMKLIMX Ha paHHUX 3Tanax 3BoJitouuu. OCHOB-
HO€ €€ NpelHa3HauYeHUe — 3alllMTa OpraH1M3ma oT BHeAPEHUS Uyxe-
POIHBIX BEUIECTB UM OCBOOOXINEHUE OT pa3pyllIeHHbIX COOCTBEH-
HbIX KJETOK.

B ocHoBc pa3BuTHs 3TOM peakUUH oOLIYHO NEXUT MTPUMUTHUB-
Hoe (JIeKTHHOIIoA00HOE) HecneLMdUYECcKOe pacnio3HaBaHHE YyXe-
POIHBIX BELIECTB (paroliuTaMu U 6eKaMHU 1iaa3mbl KPOBU.

B KauecTBe 00beKTa TAKOTO pacrno3HasaHKWsa MOIYT BLICTYNAaTh OCHOBHLIE Ma-
XKOpHbBIC aHTHIEH bl MUKPOOPTraHU3IMOB, MHTCHCHBHbLIE PEaKLIMH Ha KOTOpbIe 3a-
Kpenuauceh B Npouecce 3BOMIOUMH. 3TO JUNoNoNHcaxapuabl rpaMMOTpHLA-
TeJIbHBbIX OaKkTepHil, NENTHIOOIMMKAHBI IPAMMIIONOXHUTENBHBIX MUKPOOPraHHU3-
MOB, MaHHaHbl rpUOOB U Apyrue MUKpPOOHbIE AHTUTECHDL.
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C IOpyro#t CTOpOHbI, KN€TKaMH{ OpraHu3Ma MOIVT pacrio3HaBaTbecs paspy-
IUeHHbIe W OIeHATYPUpPOBaHHble OeNKH COOCTBEHHOTO OpraHu3Ma, MakpoMoe-
KYJbI HYKJIEHHOBBIX KUCJOT WUJTH YINIEBOAHbIE OCTATKH HA NMOBPEAKIEHHBIX KIIET-
Kax (€C/M OHM ObUTH NMLIEHBI MOKPHITUA, CO31aBACMOr0 CHANIOBBIMU KHCIOTa-
MH). To ecTb Bce 06beKThl MOAOOHOTO poIa MOIYT CAYXKHTb HHUUUATOPOaMU
BOCMAJIMTEILHOR peakuuH.

B ciyyae mMojioXUTeJbHOIo pacro3HaBaHHMsA BbILICYKa3aHHbBIX
MPOAYKTOB, 3alycKalTcsl MEXaHU3Mbl aKTUBALIMM KINeTOK — Mak-
podaroB, 3MTUTEIUOLHUTOB U 3HAOTENIUANBHbLIX KJIETOK MEJIKUX COCy-
J0oB. OnHoOBpeMEHHO HAUYWHAIOT pa3BUBaTLcsl peaKUHU aKTUBalIMH
KOMILUIEMEHTA.

K oCHOBHbLIM MpH3HakKaM, KOTOpble XapaKTepU3YIOT Bocraje-
HUE, OTHOCSHT:

1) noBbILIEHUE KPOBEHANOIHEH U TOKANbHBIX KalWJJISIPOB;

2) MoBHILIEHKE NMPOHULIAEMOCTU KPOBEHOCHBIX COCY/IOB;

3) aKTMBHYI0O MHUTpauUMiO JIEHKOLUUTOB B HamnpaBJIEHMU oyara
BOCTIAJICHMS.

HUMeHHO noBbilICHHE KPOBEHATIONHEHHST apTEPHOJT M KaTTUILIsA-
pPOB B MECT¢ BocnajicHUsi o08ycloBIMBaeT pa3BUTHUE NMOKpacHEHUA
U rurneprepMuu. MMeHHO nosbilleHHe NMPOHUUAEMOCTH CITIOCOOCT-
BYET pa3BUTUIO OTeKa U OOJNIe3HEHHOCTH (BCACACTBUE NAaBJEHUA Ha
HEpBHbLle OKOHYaHUs). Murpaumsi nedkouuToB (HEHUTpoPUIOB
B MEPBYIO o4Yepedb) U UX AKTUBALUMUS MOIYT CIYXHUTb UCTOYHUKOM
LIMTOJIM3a OKPYKAIOLLIUX TKaHeH U obpa3zoBaHUs THOS.

[ToxpacHeHue, runepTepMusi, 60J1€3HEHHOCTb U OTEK — OCHOB-
Hble KJIMHUYECKHE NMPU3HAKU BOcTalicHUA. B pa3BUTUH peaKlUH
BOCITaleHUS1 MOXHO BBIUAETUTH HECKOJIBKO MOCAEA0BATEILHO IpO-
TE€KalOLLIUX STaroB.

I. Cocynucras peakuus.

2. Murpauus 1eAKOUMTOB B OUYar BOCIajleHHUs].

3. Heditpanusauus ¥ aniMMUHaLKs BO30yIHUTENS.

4. BxitoueHHe MeXxaHU3MOB afaliTUBHOIO MMMYHMTETA.

5. 3aBeplleHWe WIKH XpOHU3aLUs BOoCTIAIUTE/ILHOTO Npoliecca.

PaccMoTpuM 3TH 3Tansl nonpoOHee.

6.1. PA3BUTUE COCYANCTON PEAKLIUN

Bech Kackan BocraauTeIbHBIX peakivif, nocae NpOHUKHOBEHUS
MH(EKTa HAYMHAETCS C Pa3BUTUSl COCYAMCTHIX HU3MeHEeHMil. OHHU
TIPUBOAAT K pacllUPeHHIO apTepUOJl U YCUJIEHHOMY KPOBOCHabXe-
HUIO oOJIacTH BocnajicHHs1. PasBuBaeTcs runepeMus (MoKpacHeEHUeE)
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U TUNepTepMUS (MOBbILICHUE TEMITEpATYphbl). 1akoe ycuiaeHHoe Kpo-
BEHATIOJNIHEHUE, A TAKOKE CIeayloillee 3a 3TUM MOBLILIEHHE TTIPOHHMLIA-
€MOCTH COCYIOB INMPUBOASIT K 3HAYHMTEABHBIM UISl JaHHOM obnacTH
opraHMsMa cobuiTusaM. Mx pesyiabtaToM siBnsieTCsl BhITeKaHUE U3
KPOBEHOCHBIX MHUKpOCOoCyHnoB OoJblioit Macchl XUAKOCTH, obora-
LLIEHHOH! pa3NUyHbIMU O€1KaMHU 11a3Mbl KPOBH. ITa XXUIKOCTh, Te-
penoHAA AMM@PaTHUECKHE COCYAbl U MEXKJIETOYHbIE IPOCTPAHCTHA,
BbI3bIBAET OTeK Osin3ieXailiux TKaHeH U IoBbllleHWe Typropa (oas-
neHust). fosbillicHHOE naBjieHWE NMPUBOAMT K CHABJMBAHMIO HEpB-
HbIX OKOHUYaHM#, YyTO BbI3bIBaeT OOJIEBYIO peaKlilMio B 3Toi ob.1acTu.

B OGLIYHLIX YCIOBMSIX IAaTOT€HHbLIE MMKPOOPraHM3MbI, KaK NMpaBUNoO, TIPO-
HMKAOT CO CTOPOHBI MOBPEXIEHHLIX €CTeCTBEeHHBIX 0apbepoB — KOXH MU
CJIU3UCTBIX 000I0YEK.

B orBer Ha BocnanutesbHble CTUMYABI (AHTUreHbl U TOKCHMHBI OaKTepHi,
cyOCcTpaT pa3pylieHHbIX TKaHeil U T. A.) Oiu3nexailne KneTku JeAKOUUTOB,
SMUTEINA, SHAOTEIMS COCYIOB, HEPBHBLIX OKOHYaKMWiIl M Apyrux obpaszoBaHui
CEKPEeTUPVYIOT JI0KAJIBHO LeMNblil CIEKTp COCYAOpacCIUHpAIOILMX MeIHAaTOPOB —
Ba3zoldunaTaTopoB. Haubonee W3BeCcTHble M3 HUX — TUCTaMMWH, OpaduKHHIH,
npocrarnaHavH E2.

[Tpy aToM rucTaMMi, OpadMKMHMH 1 HEKOTOpHIE ApYTHE MeAHATOPb!, Bbl3biBa-
I0T He TOJMBbKO paciliHpeiike COCYAOB H YCIIEHHEe MX KPOBEHAIONMHEHNS, HO U3Me-
HSIOT M COCTOSIHHME KJIETOK 3HaoTenns. [McTaMKH, HallpKMep, BbI3blBacT COKpaLle-
HYe IHI0TENUS W BpeMeHHOE PACKPbITHE MEXIHAOTEMUANbHBIX KIIETOYHLIX COCIN~
HeHUA. B pe3ysbTaTe 3TOro pa3BUBaeTCs TaK Ha3biBaeMOE «IIPOTEKAHUE» COCYIOB.

B nociennne roawl 6bUIO0 YCTAHOBAEHO, YTO MEAMATOpHl BbI3bIBalOLUME
«Tedb», TAKKE KAK r’MCTaMMH, MOI'YT BIMATb Ha COCTOSIHME COKPAaTUMOCTH MMK-
pod111aMEHTOB B KileTKax 3HAO0Tenus. B pe3yabrate MaMeHseTcs: UX MOpdo10-
rus. OHH CTaHOBATCA GoJiee BHICOKUMM M KYOOBUIHBLIMU. M3MeHeHHe ¢popMbr
MPUBOAMT K TOMY, UTO NMPOMEXVTKIt MEXGLY HUMH KakK Obl paclMpAIOTCs, 4yTo
BbI3bLIBACT MOBLlILUCHWE NpOHULaeMocTH cocyaa. [IpeanonaraeTcs Takxe, 4To
CYLLECTBYIOT arcHThi, KOHTPOIHMPYIOLUKE HOpManbHOe cocTos e MHKpodu.1a-
MEHTOB W, CIeAOBATENbHO, CIIOCOOCTBYIOUME 3aKPbITHIO IIPOMEXYTKOB. [loa-
TraloT, YTO KMU MOFYT CIY>KHUTb TPOMOOUMNTH M/UIK CEPOTOHUH.

B TeyeHHMe MHOTHX ;1€T CYMTANN, YTO «yTeUKas N171a3Mbl KPOBH H O€IKOB, pac-
TBOPEHHbBIX B HeM, NMPOUCXOINT yepel Kanuanapbl. OIHaKO B MOCIeIHNUE TOLbI
MOKAa3aHO, YTO «IIPOTEKAIOILUEC» COCYAbl — 3TO B A€ ACTBHUTE/ILHOCTH HeBOIb-
LIHe NMOCTKANULISIPHbIE BEHYJIbI.

WUnTepeced U ToT daKT, YTO MeaAUATOpbl BOCTIAJIEHMSA YacTo AeHCTBYIOT CH-
HepruyHoO, B3aMMHO YCUJIMBas OeilcTBMS mpyr Apyra. Tak, OpocTarjlaHIHUHbI
VBE.IHUMBAIOT TOIbKO IPOCTaTHUYECKOE JaBiIeHI1e, He B.1MAY HelToCpeaCTBeH -
HO Ha NPOHULIACMOCTb cocya0B. OOHAaKO B IPUCYTCTBUM JaXe 11€60/bHX 103
TMCTaMI{HA OHH PE3KO YCUIIHMBAIOT «VTCUYKY» I11a3Mbl 4 O€JIKOB.

B nocaeauiie roasl NosBASIOTCS cOOOLLEHIS O MeXaHI3MaX BbIX0a U3 COCY-
208 0€IKOB MI1a3Mbl NYTCM BKTIOYEHMS MX B COCTaB Be3MKY.1 1 JanbHEiilero
TPAHCNOPTHPOBaHUA 3TUX OCIKOB tepe3 LIMTOMNAa3My 3MI0TeMUANbHBIX K/1eTOK.
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Takum oOGpa3oM, NMoBeILIEHUE KPOBSIHOIO NaBJIeHUA U YBEIHYE-
HHE MEX3IHAOTeIHANbHBIX NTPOCTPAHCTB obecrieuuBacT NPOHUKHO-
BEHUE B MEXKJIETOYHOE NMPOCTPAHCTBO oyara BOCIaIeHUs] aKTUB-
HbIX O€JIKOB Mia3Mbl KPOBU: aHTHTEN, Pa3lMYHbLIX KOMIMOHEHTOB
KOMIUIEMCHTA U APYIUX PEPMEHTHBIX CUCTEM FUJT1a3MBbI.

6.2. MUTPALLIUA KNETOK B ONAT BOCNANEHUA

BTopoii BaXHbIii 3Tan BOCIMAJNEHUSA — 3TO MUIpauMsli KIeTOK
UMMYHHOM CUCTEMb! U3 KPOBSIHOTIO pycJia B paifoH IMTPOHUKHOBEHUS
uH(pekTa. Flpy 3ToM pazuyHble MONyAsSUUY MUTPUPYIOLLIUX KIETOK
MOSIBISIIOTCS B oyare BocrajeHust Kak Obl rooyepenHo.

[lepBBIMY B oyar BocniajleHUsl, KakK fpaBUio, NpUObLIBAIOT HEM-
Tpoduibl. B TeueHMe HECKOIBKUX CYTOK MX NONYAsuus npeobiana-
eT cpeau myJja KJIETOK BocrnajuTenasHoro 3kcynata. Ha Bropele cy-
TKM B Oo4yar HayMHAIOT IMOCTYIaTb MOHOHYyKNeapHbie ¢arouuTsl U
aumdouutsl. Tlozxe ApyrMx MUTpHpPYIOT UMTOTOKCHYecKHe T-
kinetku (CD8%) u B-kietku.

Crnenyer oTMETUTL, YTO, KAK U MHOTHUE APYryue Mnpoueccs! npu
BOCIaJ€HUU, MUTPALIMIO HE BCEraa yaaeTcsl TpaKToBaTh OlHO3HAy-
Ho. OHa MU3MEHYHMBa U 3aBUCMUT OT LIEJIOTO psla (paKTOpOB KaK 3HAO0-
TeJIMaJIbHOrO, Tak M JICHKOLIMTAPHOTO TpoucxoXxaeHust. Murpauus
3aBUCHUT U OT aHATOMMHYECKON 00J1aCTH, I'ie ITPOTEKAET BoCcnaleHUe,
M OT TNPUCYTCTBUA XEMOTAKCHYECKHUX MOJIEKY, H OT HAIMYUS pas-
JIMYHBIX HMTOKHHOB B TKaHSIX, M OT XapaxKTepa akTUBallM¥ MUTPUPY-
IOLLIUX KJNETOK U T. A.

Tem He MeHee, B npoleccax MUrpallMd MOXHO BbLIAEAUTH He-
CKOJILKO OCHOBHbLIX 3TalloB:

— anare3ust JEUKOLUTOB HA SHAOTEJIMU COCYIOB;

— TpaHC3HAOTEIMAIbHAS MUTPaLIUS;

— XeMOTaKCUC — HarmpaBj€HHasi MUIrpallusi B MeXKIETOYHOM
IIPOCTPAHCTBE.

B KoHeyHoM cyeTe JNIeHKOLMTBI U3 KPOBCHOCHOIO pycJia Nnocry-
MarT B MecTa IMMPpOHUKHOBEHUA MH(PEKTa U HAKaTTMBAIOTCA TaM.

6.2.1. Afresnsa NeMKoUMTOB Ha SHQOTENUN COCYy OB

JleiKoLIMTHI, LUPKYJIUPYIOLIME B COCYIUCTOM pYcie, CIOCOOHHI
KOHTaKTHpOBaTh ¢ 3HIOTEMEM BeHY O1aroapst HaTUYHIO ITOBEPX-
HOCTHBIX MOJIEKYJI alire 3UM (CEJIEKTHHOB U HHTEIPUHOB, M. 2/. 3.6.)
B mocTkanmwisIpHbLIX BEHYJAaX CWIa reMOIMHaMMYECKOTO CMbIBa
BeCbMa HE3HayUTeJbHA U MOBEPXHOCTHHIM 3apsil SHIOTENUSI HU3-

5 I1. UmaTos 129



KHUH. B 3THX YCIOBUAX (a TaKoKe MO BAUSIHUEM HENOro pana Apyrux
¢axkTopoB) Ha JiefIKOLMTaX MOTYT 3KCIIpecCUPOBaThCA ONpeAcacH-
Hble MOJICKY/Ibl aAre3vH.

CooTBEeTCTBYIOLUUE MOJIEKYBI aAre3HU SKCIMPECCUPYIOTCA H Ha
KJIETKax Bbicokoro (KybosunHoro) sHaotTenusi Benyn (ICAM-1;
ICAM-2; VCAM; MadCAM-1 u ap.). IIpoucxonur B3auMoneiicr-
BHE MEXKIETOYHBIX MOJIEKYJT aAre3uu, B pe3yjbraTe Yero JIeHKOLM--
Thl NPUKPEIUISIIOTCS (AAre3HpPYyOTCs) Ha FTIOBEPXHOCTH KJIETOK 3HIO0-
Teausi. B npollecce aare3vy JeHKOUUTOB B HacTosIiliee BpeMsI Bble-
JIAI0T TpH dasbl.

Ilepeaa ¢haza, yacTo Ha3biBaeMasi B JIUTEpAType «KpaeBbIM
CTOSTHUEM>» UJIH «KaYEeHHUEM», XapaKTePHU3YETCA TEM, YTO ABUXKEHHUE
JIeHKOUMTOB MO BeHye 3aMednsieTess, OHM Kak Obl KaTITCA 10 3H-
NOTEeJIUIO, TIOCTENEHHO 3aMelIsisl CBOE JABUXEHHE. ITOT INpoLece
OBbIYHO CBSI3aH C B3aUMOLENCTBUEM CEJICKTUHOB U YIJI€BOAHBIX Y-
raHI0B, TOPMO3SAIIUM ABUXEHHUE NTEAKOUMUTOB,

Bmopaa ¢paza — axtuBauMsi, npu KOTopoi JIEHKOUMTHI MOA-
BEPraioTcsl BO3CHMCTBUIO LIUTOKMHOB, XEeMOKMHOB U JIPYTUMX are¢H-
TOB.

Tpemosa ¢haza — npuxKpenneHue. XapakTepuayeTcsl ToJHoM oc-
TAHOBKOM IOBUXEHMS, IIPpUKpeNIcHHEM JeKOoLIMTa K KJIeTKaM 3H-
NOTEJIUSI COCYIOB M NOAroTOBKOM K MPOHUKHOBEHUIO B MEXIHIAOTE-
JIUAJIbHOE TMTPOCTPAHCTBO. 3TOT 3G EKT BO3HUKAET OJjlaronapsi B3a-
UMOAEACTBUIO MHOINOYMCIIEHHBIX MOAEKYJ aare3uu. CUrsansl, no-
CTYMAIOUIUE B JEMKOLMUT MIpH TaKOM B3auMMOINEHCTBUM, OKaA3bIBAIOT
NOTIONIHUTENBHOE aKTUBUPYIOLLEE NCHCTBHE.

daszHoCTb IKCIIPECCUH MOJIEKYN AIre3uH Ha NOBEPXHOCTH 3MUTENHANLHBIX
KJIETOK onpelenseT U Pa3HOCTs MUTPAUNMHU KIETOK paziMyHOro THMHa B 04ar Io-
paxeHus. Tak, cyUTaeTcs, YTO HMEHHO paHHAs aKcnpeccHs E-cenekTHHa Ha
[NOBEPXHOCTH IHIOTEINANBHBIX KNETOK 0becliedrBaeT aare3nio K HUM HeHTpo-
¢dunoB. B nanpHeitliem UMeHHO HelTpodUAbl MMEPBLIMH MUIPUPYIOT B oyar
Bocnanenus. U1t MOHOUMTOB M HEKOTOPBHIX TUMGDOLHUTOB, MUTPHPYIOIIUX MOC-
ne HeHTpodWI0B, BAXHYIO PONIb UIPAET 3KCIIPECCHST HA HX MOBEPXHOCTH MoJie-
Kyh B2-uHterprHoB (LFA-1 n CR-3). OHu cBA3bIBAIOTCA € 3HAOTENHANBHBIMM
anresuamu ICAM-1 u ICAM-2.

Takoi MexaHu3M obecrie¥BaeT TOUHYIO OYepeRHOCTh MUTPALIMU JeHKOLU-
TOB 4epe3 FHAOTeIMH Y MO3TanHOoE NpUOLITHE B oYar BOCNaieHHUA KNEToK pa3-
JIMYHBIX NONYASTUMIL.

Pe2ynuposarue npoyeccos. AAre3vio NeiKOUUTOB K 3HAOTETUIO

MOXHO INMOAaBUTb aHTUTEJIaMH K aATre3MHaM JeHKOUMUTOB WIH 3HIO-
TEAHUA, A TAKXKE paCTBOPHMBIMH MOJIEKYTaMH CaMHUX aar€¢3UHOBRB.
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6.2.2. TpaHCG3HAOTENManbHaa Murpayuna

ITOT 3Tal XapakTepuU3yeTcs IpOHUKHOBEHUEM JICHKOLIUTOB Ye-
pe3 CTEHKY COCYyla U BHIXOAOM HUX BO BHECOCYAUCTOE MPOCTPAHCTBO.
B nipouecce BHUICONUCAHHON aKTUBAllUU JEHKOLIUTOB ¥ HUX IKC-
rnpeccupyeTcs HOBBIH HabOp aare3UHOB, MO3BOJAIOLIMN UM B3aU-
MOJIeCTBOBaTbh C KJIeTKaMU OasajibHOH ME¢MOpaHbl COCYNOB. 3TO
CTAHOBUTCA BO3MOXHBIM, [TOCKOJBKY MEXKKJIECTOYHBIE PACCTOAHUS Y
KJETOK BBICOKOTO (KYOOBMUIHOIO) SHAOTEJUS BEHYJ CYLIECTBEHHO
yBEJIUYEHBL.

[IpoHuKas yepe3 3TU MeXKJIeTOUHbIE [IPOCTPAHCTBA, JIEHKOLU-
Thl CBSI3LIBAIOTCH Yepe3 MOJIEKYJIbl aife3UH ¢ KieTKaMH 0a3aibHON
McMOpaHbl. CekpeTUpys KoJislareHa3sy U Ipyrue ¢gepMeHThI, JIEUKO-
LIUTHI «pacriaBisiioT» Oa3aibHYI0 MeMOpaHy cocyla U [IpOHUKAIOT B
TKaHMU, OKpyXalroliiMe oyar BoClaleHHUS.

6.2.3. XeMmoTaKcnuc

Brliinsg U3 KPOBEHOCHOTO pycJia, N€HKOLMTBI ¢pa3y XkKe 0CBo0O-
KIalTCsl OT OOJILIIMHCTBA YK€ He HYXHBIX UM alre3UHOB, KOTO-
pble, KaK MoJjaraior, paspyumaiores pepmeHTamMy. Ha Ux rnoeepxHo-
CTH 3KCIIPECCHPYIOTCS HOBbIE MOJEKYAbl — pELIEMTOPHI LIS XeMO-
TaKCUYEeCKUX (PaKTOPOB.

JIBMXEHHMIO B YCIOBUSAX MEXKIETOYHOTO MAaTpUKCa CMocoOCTBYIOT Npyrue
aare3uBHbIe MOJIEKYJIbI, TAKXKE BXOASILHE B Ipynimy B1-uHTerpuHoB. OHU nony-
UMM Ha3BaHMe «0YeHb NO3IHMUX» HHTerpuHOB (VLA — very late antigen). Takoe
Ha3BaHHe UM JaqM B CBA3M C UX 3KCMpecCHeil Ha MO3AHUX 3Tarnax akTUBaUUU
KJ1IeTOK. JKCIpeccHs 3TUX MOJeKyl HeoOxonuMa UMEeHHO Ha TMO3JAHHX JTanax,
KOrAa KjleTKa HaXOIUTCa yXKe BHe KpOBEHOCHOTO pycJa.

STa rpynna aare3WHoOB BKJOUaeT MOJIEKYNbI ANS1 B3aUMONEMCTBUSA € KOJna-
reHoM (VLA-2 u VLA-3), namuHuHoM (VLA-3 u VLA-6), GUOpOHEKTUHOM
(VLA-3, VLA-4 u VLA-5) v np. To ecTb Ha3BaHHbIE CTPYKTYPbI CJYXAaT peLer-
TOpaMM K TOMY CyOCTpaTy, ¢ KOTOPbIM JIEHKOUMTH! OyIyT B3aUMOJEICTBOBATh B
npotiecce ABMXEHUSA B MEXKIIETOUHOMN Cpele.

[TOKMHYB KpOBEHOCHBbIE COCYMbI, JEHKOUUTBE HAaYUHAIOT MUI-
PHUpPOBaTh K LIEHTPY o4yara BoclajJleHUS. ITOT MpOoLeCcC HarpaBJIeH-
HOTO IBUXEHUSA JIEHKOLIUTOB MOJIYYHI Ha3BaHUE Xemomakcuca.

HanpaBineHHOCTh IBUXEHUS JICHKOLUTOB ONpeAeseTcs Bo3-
pacTaHMEM KOHLIEHTPALMU pa3IHYHbIX XeMOTAKCUYECKMNX BElIECTB
(xeMoatTpakTaHTOB). MX KOHUEHTpalMs TeM Bblllle, YeM OMxke
oyar BocrnajeHUus. JIeMKOUUTH IBUXKYTCH COOTBETCTBEHHO BO3pac-
TaHUIO rpaddeHTa 3TUX (PaKTOPOB, T. €. B HAallpaBJIeHUU NOBLILLIEHUSA
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UX KOHLEHTpaUMMU. Ha CeronHsIIHUMA N€Hb U3BECTHO MHOTO Be-
1LIeCTB, KOTOPbIE aKTUBHO TMPUBJIEKAIOT K cebe e KOLMTHI, BHICTY-
rasi B pOJIH XeMOaTTPaKTaHTOB.

MoXHO BbLIEIMTH HECKONBLKO Tpynn HavboJjiee M3ydeHHBIX XeMoaTTpak-
TAHTOB.

1. TTponyKThl XU3HeAeSATeNLHOCTH HAW AeCTPYKLUU MUKPOOPraHU3MOB —
JATOTIONUCaxXapuabl, TOKCUHBI, (pparMeHThl HYKJA€HHOBBIX KUCIIOT.

2. N-popMWIMETHOHUHOBBIE TENTHAB — OYeHb AKTUBHbIE X€MOATTpaKTaH-
Thl. 310 HeboMbIIKE (3—5 AMHHOKHUCIOT) NENTUABI, KOTOpbIE TAKXKe CUHTE3NDY-
IOTCSI MUKPOOPraHU3MaMM WAU MOTYT ObITh MOMYYeHbl CUHTEeTHYeCKH. CUHTE3
Genka y rmpoKapuoT 4acTo HauuHaeTcs ¢ N-QopMUTIMETUOHHWHA. A 3YKapHOThI He
MCTIONb3YIOT 3TOT MyTh. [103TOMY JaHHas MoJdeKyla yXe 3BOJIOLIMOHHO MOXET
CIYXMTb CHIBHBIM YYKEPOAHBIM CUTHAIOM VISl KNETOK CUCTEMBI 3alLIMTHL.

3. LuTokuHBI BeipaGaThiBaeMbie KNeTKaMHM B oyare Bocnaneuusa — IL-1B,
heiikotpueH By, cAMP, ructamun, C-peakTUBHBIi Benok.

4. KomnoHeHTH KoMIuieMeHTa C3a v Cha.

5. TlpoaykTel pacnana UMMYHOTJIOOYIHHOB.

6. PasnyyHbie NOBpeXAECHHbIE M AeHAaTYpUpoBaHHbIe 6enKu. Monaraiot, yto
3TO CBSI3aHO € yBenWYeHUeM HUX TMapodoOHOCTH B pe3yibTaTe HapylUeHMI
B TpPeTHYHOM CTPVKTYpE.

7. ®epMeHTHI OeJIKOB CUCTEMbI CBEPThiBAHUA KPOBU — TPoMOUH, GUOpUH.

8. XeMOKHHBI — aKTHBHbI€ XeMOATTPaKTaHThi, OTHOCALLMECS K IpYIINe LUTO-
KMHOB. B X¥MMUYeCKOM OTHOILIEHHUY OHU TNpeACTaBNsIOT cob0il HeGonbiuNe Npo-
TeMHbI ¢ MoJleKynsipHoit Maccoi 8—10 kla. Cpean HUX BbLIE/IRIOT ABA ceMeMCT-
Ba — - U B-XEMOKMHbBI, OTIMYAIOLLMECS PACIOIOXKEHUEM OCTATKOB LIMCTEUHA
BOM3u N-KoH1Ia MOJIEKYJIbL. Y B-XeMOKHUHOB 3TH OCTATKH PacTONIOXKEHbI PAIOM,
a Y a-XeMOKHHOB OHU pa3aeieHbl Kakoi-anu6o apyroil aMMHOKHUCIIOTOM.

Ha MeMOpaHax MUTPUPYIOLLUX TEHKOLUMTOB 3KCIPECCUPYIOTCA
peLeNTOPH IS MHOTUX XeMOoaTTpakTaHToB. [Ipu B3auMoneicTBUH
3TUX PeUenTOpOB ¢ COOTBETCTBYIOILMMMU JIMraHNaMH (xeMoarTpak-
TaHTaMM) KJleTKa MojyyaeT aKTUBUPYIOLIHIT CUTHAI. JTOT CUTHAN
3aryckaeT Kackal peakilMi, KOTopblii U 0Oyc/IOBIMBaeT Harpas-
JIeHHOE IBUXeHHUe KNeToK. OcobeHHOo 3To XapaKTepHO 1A paroun-
TOB, KOTOpbIe CHIIBHO U3MEHSIOT CBOIO POpPMY U aKTUBHO IBUXKYTCS
K ovary BocnaieHus (cm. puc. 6.1).

BonblIMHCTBO 3THUX peLeNnTopoB CBA3AHLI C JOKAIM30BaHHbBIM B MeMOpaHe
KJeTOK NpoTeMHOM G, KOTOpblii CIIYXUT NPOBOAHUKOM aKTHRALIMOHHOTO CUT-
Hala ¢ NMOBePXHOCTH BHYTPb KIeTKU. B pe3ynbraTe cBA3bIBAHUSA MOIEKYIBI Xe-
MOATTPaKTaHTAa C COOTBETCTBYIOLIMM pelIeNITOPOM BO3HMKAaeT KacKal peakuui,
NpUBOIALIMA K auccoumauuu rnpotrerHa G, 4To BlleyeT 3a coboit aKTHBALIMIO
KaabuuiiHe3apucuMoii ¢poconnnassl C.

ITOT aKTUBUPOBAHHBIA (PpepMEHT KaTAIHU3UPYET FTMAPOAH3 MeMOpaHHBIX o-
cponHO3UTUROB (B YacTHOCTU ocdoTHAMNMHO3UTONANOCATA) 10 HHO3UI-
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3-docdata, aKTUBHO MOGWIM3YIOHIEro BHYTPUKNeTouHbli Cat™ u anaumnriu-
UepUHa, aKTUBUPYIOLIETO MpoTeMHKUHAa3y C. 3TOT MeXaHU3M, J1OBOJBHO YHU-
BepCAIbLHBIN AN MHOTUX KNETOK, OMMHCaH BhIllIe.

[TpoteunkuHasa C B yCIOBHSX MOBLILIEHHOM KOHUeHTpauuy Cat™ B uuro-
30JI€ KJIeTKK UMEET OUeHb BaXHble U pa3HooOpa3Hbie hyHKUMU. B naHHOM cny-
Yyae aKTMBUpPOBaHHas NpoTeMHKKWHa3a C criocoOcTByeT NepeMellieHHIo OeKOB
UMTOCKeNeTa B HampaBieHUWM aKTUBUPOBaHHOTO pellerniTopa. ITOMY Mpolieccy
GnaronpuATCTBYET U MoBbilieHHe KoHlleHTpauuy Ca™ ™ co cToponsl Takoro pe-
uenrtopa. ONHOBPEMEHHO U3MeHAECTCA padoTa HOHHbIX KaHaIOB MeMOpaHbl —
YCWINBAeTCs MPUTOK B KIeTKy noHoB Ca™* u Kt u npotupotok Nat/H™, uto
crnocoOGCcTBYeT HEKOTOPoMY MoBbiLieHHUI0 pH uutosons (no pH 7,8).

Hakomnenue vonos Ca™t™ (npu yyacTMy KaabMony/LiMHa), TPUBOAUT K aK-
TUBaUMM KMHA3bl JIETKO# UeNU MUO3UHA. B pe3ynbraTte 3ammycKaioTcs MeXaHU3-
MBI cOKpauleHHs OeNIKOB LUMTOCKeNeTa U ¢O CTOPOHBI aKTUBUPOBaHHOTO peler-
TOpa BblABUIAETCS OTPOCTOK LUMTOIJIA3Mbl — JlaMeJUIONOANYM.

Stossel ¢ coaBTopaMM NpeLNOXWUIT MOJeNb, COMMAacHO KOTOPOil NPOUCXOONT
ABUXeHUe (XeMOTaKCUC U parounTos) y parouuToB. 3TU aBTOPH CYUTAIOT, YTO
OCHOBOM MOIBWXHOCTH KJIETOK SIBJISIETCS COKPAaTUMOCTh aKTUHORBOTO Tefis.

O6b1uHO dHUnamMeHTH aKTUHA 00beAMHEHDI B IVTOTHYIO C€Th, KOTOpas UMeeT
HauOoJbuiee YILIOTHEHHWE HAa yHYacTKaxX LUMTOIU1a3Mbl, IPUMBIKAIOLWMX K aKTUBU-~
poBaHHOM yacTu MeMOpaHHI. TO eCTh K Toit ee YaCTH, Ilie ObU1 3KCIIpecCUpOBaH
pellentop, KOTOpbIii aKTUBUPYETCA B pe3ynbTaTe B3aMMONENCTBUS C COOTBETCT-
BYIOLIMM JIMTAaHIOM.
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Kak nojarator, Takas ceTb hopMHUpyeTcs Onarogaps csi3biBAHUIO HUTEH k-
aKTUHA CreUHadbHbIM aKTUHCBA3bIBAIOMIUM 6ejlKOM — aKTUHOTIEJIUHOM (CM.
puc. 6.3). 3To NpUiaeT aKTHHOBOW CeTH ONpeeAeHHVIO pUTHAHOCTD, 0CODEeHHO
IIpH BCTpPaMBaHMK B 3TY ceTh Gel1KoB MMo3nHa. PopMupyeTcs renb, KOTOPhi
criocoGeH coKpallaThes o 1eicTBUEM MHO3MHA B TpHeyTcTBMM Mgt ™t 1 ATP.
Kak ynoMuHaioch Bhillie, B 3alyCKe 3TUX NMPOLIECCOB caMoe aKTMBHOE yyacTHe
IIpUHHMAET KMHA3a JIerkKoi ueny MUO3HWHa.

OnHako ¢ HapacTaHueM KoHueHTpauuu Ca™ ™t B LIMToIUIa3Me HauMHaeT ak-
TUBUpOBAThcA ApYroi 6eoK — reab3onrH. OH pa3pyllaeT CBsi3aHHYIO aKTHHO-
BYIO CeTh, MPUKpPENIAsAch K 060j1ee KOPOTKOMY KOHUY pa3pe3aHHbIX aKTUHOBBIX
HUTeik. TpeTHIl OeIOK — aKyMeHTaH MPUKpPertisieTcsl K MPOTHBOMOIOXHOMY
KOHLY. B pe3ynbrarte renp npeppaniaeTcsi B 30/b, a COOTBeTCTBYIOLMI yyacToK
UIMTOILIa3Mbl pa3XuxaeTcs. Takoi MeXaHU3M [03B0JISeT COBepLIATh MOBTOPS-
I0lliMecs NMpeBpalleHUS resist B 30J1b U HAo00poT U, TaKUM 00pa3oM, «OpraHu3o-
BaTb» OBMXeHUE KNeTKH. OHO OpUEeHTHPOBAHO B CTOPOHY Haubosibieil KoH-
LEHTpaUUHY AaKTUBUPYIOUIMX CTUMYJOB (XeMOATTPAKTAHTOB, anre3MHOB HAU
Ipyrux nuraniaos). Cnenyet oTMETUTD, YTO nocse o0pa3oBaHUs KOMILIEKCa JIU-
raHI-peuenTop ¥ MHAYKUMM COOTBETCTBYIOHIMX AKTUBALLMOHHbIX CUTHAIIOB pe-
LUENTOPHI OTPYKAKOTCA BHYTPb KINETKH, TIe paclUeIuIsIIOTCS, MoABePraioTcs pe-
UMKIWHIY ¥ BHOBB MOSABASAIOTCA HA MeMOpaHe.

XeMoTakcHUc Hanbosiee Xopouio u3yyeH y ¢paroliitos (HeMTpo(pHUIOB U MaK-
podarop) ¥ A0CTaTOYHO MOAPOOHO onUcaH y 303nHoduIoB. OTMEYAIOT, YTO 10~
MyAsSUUK aKTUBUPOBAHHBIX TUMGOLUUTOB §oJice NMOABUXHLI, YeM HENTPUMUDO-
BaHHbI€ HAUBHblIe (aHTA. naive) KICTKH.

TakuMm oOpa3oM, BCIEACTBUE PECTPYKTYPU3ALUHU LIMTOCKENETa
KJIeTKa TNpUoGpeTaeT KalJeBUAHYIO MJIU TPEYrojbHYIO GopMYy.
B ctopoHy ouara BocrnajieHMsi BuiABUraeTcs JaMmeionoauyM. Ilpu
[OMOLLY MOBTOPSIIOLIUXCS COKpalleHUIT MUKPODUIAMEHTOB KJIET-
Ka npoaBuraetcs Bnepeld. B yCj10BUSIX BLICOKOH KOHLIEHTpALIUHU Xe-
MOATTPaKTaHTOB (B LIEHTPE oyara BoclalncHUs ) HarpaBiaeHHOE ABUA-
XKEHHUe KJICTOK 3aMeL11€TCSI, M OHU MPUCTYNAIOT K HEMOCPENCTBEH-
HOM peaIM3aluU CBOUX PYHKLMHA,

Pezyaupoeanue axmuenocmu. XeMaTaKCUC MOXeET NONaB-
JNATECA HEKOTOPHIMM LMTOKMHaMU (HaripuMep, MIF — migration
ingibition factor), a Tak:ke HeKOTOpbIMU apMaLIEBTUYECCKHUMU TIpe-
rapaTamu.

6.3. HEATPANIU3ALIMA U INUMUHALINA BO3BYAUTENA

OcHoBHas «3alaya» Jl06oM BOCTIATUTENBHON peakliu — YHUY-
TOXEHHE BO3OYIUTENS, POPBAaBIIErocsi BO BHYTPEHHIOIO cpelly opra-
Hu3Ma. JlaHHBIM pa3fmen paccMaTpHBaeT OCHOBHBIE Heclleuudpuye-
CKHe MEXaHU3MBI 3TOro YHUUTOXEHNSI — HEeMTpanu3auuio (KUUTHHI,
yOUIACTBO) BO3OYIUTENS U SNUMHHALUIO (YIaJIeHUE) €TO OCTAaTKOB.
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KMWJITHHT BO30OYOUTENISI MOXKET OCYLIECTBIATLCA KaK KJIETKaMU
UMMYHHOM CUCTEMBI, TaK U PaCTBOPUMbBIMH (TyMOpanbHBIMH) (ak-
TOopaMUu — OeJKaMU CUCTEeMBbl KOMILIeMeHTa, pepMeHTaMU, aKTUB-
HBIMU (popMaMH KUCoponaa U a3oTta. IIpu aToM KiieToYHble U TYMO-
paibHbie GaKTOpbi aKTUBHO NOMNOJHAIOT JPYT APYTa, YTO YCUIIUBAET
3¢ (PeKTUBHOCTL UX KWLJIEPHbIX MEXAHU3MOB,

MOXHO BbIAEJIUTh HECKONBKO TAaKUX MeXaHU3IMOB, KOTOpbie
pPa3BUBAIOTCA B XOA€ BOCIAIUTELHON peakKUuu:

1) HEATpanu3auus U ONCOHU3aUUA Bo3OYyIUTENA TyMOpalbHbI-
MU pakTopaMn UMMYHUTETA;

2) BHEKJIETOYHBIN LIMTONU3 (UJIH BHEKJIETOYHBINA KUJUIKHT);

3) ¢darounTo3 (MM BHYTPUKJIETOMHBII KWUIMHT);

4) KOHTaKTHBIA KUJIJIMHEL.

PaccMoTpuM MX Gojiee NoapoGHO.

6.3.1. HeiiTtpanusauua n oncoHmsauua sozbyaurenn
rymopanbHbiMn paktopaMmn UMMYHUTETA

Cpeny UMPKYIUPYIOUIUX MPOTEUHOB KPOBU BaXXHEMIIIUM KUJI-
JepHBIM (LUUTONMUTAYECKHM) DAKTOPOM CUMTAIOT CUCTEMY OCJIKOB
KOMILUIEMeHTa. B yc/loBUsIX BOCcNanUTeIbHON peaKUMH 3TH OeJIKH B
caMble¢ paHHHE CPOKM (paHbllie HEUTPOPUIOB) TMOIagaloT K MeCTy
NPOHUKHOBEHMs BO30OyIHUTENS1. 3TO JOCTUIAETCA B MTPOLIECCE Pa3BU-
TUSI COCYIUCTON peakliMU U «[IPOTeKaHUsI» COCynoB (cm. an. 6.1).

B pesysibTaTe KOHTaKTa ¢ aHTUr€HaMU MUKPOOPraHU3MOB Ha
MOBEPXHOCTH DaKTepHAJIbHBIX KJIETOK Pa3BUBAIOTCA peaKlIMu aKTH-
BaLlMM KOMIUIEMEHTA, KOTOPHIE MPOTEKAIOT NPEeUMYILECTBEHHO TIO
aJIbTepHaTUBHOMY NYTH (¢M. 2. 4.1.1).

B manHHOM cnyyae, ogHako, Helb3sl MCKIIOYaTh U pa3sBUTHUSA peakUuuUHd Mo
KJtaccuyeckoMy (M TeM Gonee, Mo JeKTUHOBOMY) MYTU. B cocTase Bocnanutelib-
HOTO 3KcylaTa Bceraa rMpUCyTCTBYIOT UMMYHOIMOOYIUHEI, CIOCOOHBIE CBSI3aTh-
cA ¢ aHTMreHaMy GakTepuit. HecmoTps Ha HeMNoNMHYI0 KOMIUVIMMEHTAPHOCTD U
HU3KUI apPUHHUTET, TaKoe B3aMMONEeACTBUE BIIOJIHE CNOCOOHO UHMLIMMPOBATH
Pa3BUTHUEC PCaKlIHMK MO KMTAaCCHYECKOMY MNYTH.

B pesynbTrare 3TUX peakuUH GOPMUPYIOLIMIACA Ha MMOBEPXHO-
CTU OakTepUH MeMOpaHOAaTakyOLIUA KOMIUIEKC MPUBOIUT K UX
JIU3HCY.

KoMnoHeHTH KoMmmiieMeHTa (C3b), C-peakTHBHbIH 0eJlOK
U MHoOrue apyrue ¢akTopbl TaKXe JIerko cCopOUpYIOTCA Ha noBepx-
HOCTU MUKpoopraHuiMoB. flpu 3ToM 0ObIYHO peasM3yIOTCS NpH-
MHUTHUBHBIE MeXaHU3Mbl ICKTUHOBOTO PaClO3HaBaHMSI.
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Ilpouecc ancopOLUU COOTBETCTBYIOLLUX OEJIKOB Ha IMOBEpPX-
HOCTH DakTepUU (B OCHOBHOM OEJKOB KOMIUJIEMEHTA U aHTUTE)
MOJIYYUJI Ha3BaHHUE UX OINCOHU3aUUU. Ellle ¢ Havana npoiuyioro
B€Ka BELIECTBa, pealU3yIoLIHe 3TOT NpoLecc, Ha3bBalOT ONCOHU-
HaMHU, MOCKOJBKY OHU KakK Obl 00BOJIaKUBaIOT {OTNCOHU3UPYIOT)
00BeKT, UeM U 00JieryaoT rMpUKperieHHe U 3axBat o0beKTa ¢aro-
LUTaMH.

B cBOIO oyepenb, OMCOHUHBI Ha MOBEPXHOCTU OAKTEPUU YXKE
JIETKO paclio3HaloTCA pa3IMYHBIMU KJIeTKaMH UMMYHHTETA (MakKpo-
¢daramy, Hetrpodpunamu, NK-knerkamu u ap.). Ha noBepxHocTu
9TUX KJIETOK HUMEIOTCS ClelHalibHbie peUenTopbl K BellecTBaM,
CNOCOOHBIM BBLICTYIATh B KadecTBe ofcoHuHoB: C3b, UMMYyHOTIO-
OynauHam, C-peakTHBHOMY OeNKy, PUOpOHeKTUHY U Ip. B pesynbra-
Te DoJlee NIOTHOIO KOHTaKTa MHOIMe MEXaHU3Mbl KWIIHHIA UAYT
3HaYMUTEIBHO YCIEeUIHEE.

MTakK, ONCOHUHBI OCYLUECTBASIOT QPYHKUUU NPUMUTUBHOIO
Pacrio3HaBaHMUA YUYyKEPOMTHOTO BelllecTBa U 00ecrieuuBaloT ero QUK-
calluio Ha MeMOpaHe pa3TUYHbIX KIeTOK UMMYHHUTETA.

6.3.2. BHeKNeToUuHbin UUTONN3

BHeK1IeTOUHBIH LMTONMHU3 WK BHEKIETOYHBIM KMAJIUHI — 3TO
npoiecc yOUincTBa KIeTKU-MHULLIEHH, ITPOUCXOAALLU K IToa 1eACTBU-
€M TOKCUYHBIX (PaKTOPOB, KOTOPbIE CEKPETUPYET BO BHEKJIECTOUYHYIO
cpeny KunepHas KneTtka (eM. puc. 6.2). B MexaHU3Me BHEKJIETOU-
HOTO LIMTONIM3a MOXHO BBIICIUTh HECKOJIBKO OCHOBHbIX COCTaBIs-
IOLIUX, KOTOpBIE U OKa3bIBalOT TOKCUUECKOE IEHCTBKUE Ha KIeTKY —
MMUIIEHB!

1)} nponyKThl peCAUPATOPHOTO B3pPHIBA;

2) NponyKThl, BEICBOOOXAAaeMble U3 TpaHyJ JieHKOLMTOB NpH
JerpaHyAsILUUMU;

3) nponykTbl MeTabojiM3Ma OKHCH a30Ta.

ITH npouecchl Ype3BbiYailHO BaXHE! B peaKLIMAX 3alluThi Opra-
HM3Ma WU MX CJICIYET PACCMOTPETh NnoapobHee.

6.3.2.1. PecnnpaTopHbin (MeTabonnyeckuin) B3pbis

PecriipaTropHbIM B3pPLIBOM Ha3biBalOT Kackal peaklMil, B pe-
3yJbTaTte KOTOPbIX 00pa3yloTcsi akTUBHbIE (opMbl KHCI0poaa, ne-
PCKUCh BOIOPOA U €€ ITPOU3BOAHBIE.

OTOT KMJLIepHBI# MeXxaHU3M Haubojice U3yyeH y MaKpodaros
U HEATPOUNOB, XOTA UMECT MeCTO U Y APYrux MOonyasiluuil nefiKo-
uuToB. Ero CyliHOCTb 3akiiouaercsi B TOM, YTO 1OCIC KOHTAKTa
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C MHUIEHbIO U aKTUBALIMU COOTBETCTBYIOIINUX PELIEITOPOB Ha MeMO-
paHax ¢arouura HauMHAIOTCS TPOLECCH BbIPaOOTKU aKTUBHBIX
dopM Kucaopona. [Tpexne Bcero, o0pasyercss HecTaOUJIbHBINA NpoO-
MEXYTOUHBIN MPOAYKT — CylepoKcHa. B nanpHeiileM U3 Hero o0-
pa3yeTca nepeKUch BOAOpOaa, KOTopasi M OKa3bpiBaeT TOKCHYECKOE
Ie#ACTBUE H2a MUKpPOOPTraHU3MBI.

[MponykTbl MeTabonM3Ma nNepeKUcH BOJOPOAa TAKXKE TOKCHYHBE
s Bo3OynuTeneit (nopoit naxe B 6oabliieil creneHu). OHU Bo3aeit-
CTBYIOT Ha OMOJIOTHYeCKUI cyOcTpaT MUKPOOpPraHU3MoB (OefIKH,
JIUINUIBL), BBI3bIBasl UX NTEPCKUCHOE OKUCIEHHE. B KOHEUHOM UTOre
3TO MPUBOAMT K TMOeU BO30OYaUTENSA.

fIpouecc pecnuparopHoro B3pbiBa MOJYYWI CBOE Ha3BaHHUE U3-
3a CTPEMUTEJIBLHOCTU MPOUCXoOsALIUX coOObITHM. TToTpebieHne KUc-
Jlopoaa ¢garounTaMu [pU 3TOM BO3pacTtaeT B IeCATKU pas.

[Moaarator, wro depMeHTOM, MHHUITUPYIOLIMM PECTIMPATOPHbIH B3pbiB, AB-
JIACTCH OKCMIasa Tlassatiyeckoil MexmOpaHbl, KoTopas B KadecTBe JoHopa
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IeKTPOHOB MCIONb3YET BOCCTAHOBJECHHYIO HHKOTUHaAEeHUIAHUPOCPOPHYIO
kucnory (NADPH). Bzaumoneiicteue NADPH ¢ kucnopoaoM 1 sce nocheny-
I0lKe Mpouecchl, Kak NpaBujio, CBsi3aHbi ¢ MeMOpaHaMHy M COMPOBOXIAIOTCSA
nepexo1oM 31eKTPOHOB Ha HU3lIKWe 3HepreTUyeckue opOUTHI. Bee 310 NpUBo-
JMT K TOBbIILIEHHOMY KBAHTOBOMY UTYUYEHHIO, KOTOPOE MOXET ObITh 3apUKCH-
pPOBaHO B TaK Ha3b!BAa€MBIX peaKUMX XeMHJIIOMUHeCIIEHUNU. B To xXe BpeMs
BKJIOYaeTCA IMioko3oMoHodochaTHbIM HIYHT, KOTOPbIi MeTa00JU3UDPYET Iio-
Ko3y. bnaronaps atol 3Hepruy npoucxonut pereHepauua NADP no NADPH.

B pesynbrare 3TUX peakumnit o0pa3yioTcsl CynepoKcHaHble HOHBI KMCIOpoaa,
KOTOpble B JaJIbHEHILIEM CIIYXKAT UCXOOHBIM ChipbeM 1715 06pa3oBaHUS MOJIEKYIT
nepeKUCH Bolopola. ITO coelUHElIMe BecbMa peaKUMOHHocnocobHo. Pearn-
pya ¢ raHoreHamu Cl ¥ J, oHo o0pa3yeT HeCcToKHe, HO OYeHb TOKCUYHBIE LIS
DakTepHil MPONYKTHI,

6.3.2.2. Dk30umMTO3 (AerpaHynayna)

[Tox nmerpaHynsiuMeit UIAM 3K30UHUTO30M [OHUMAIOT MPOLIECC
BLICBOOOXICHUSA CONEPXUMOI0 rpaHysl KNeTOK BO BHEKJIETOYHOE
npocTpaHcTBO. [lpoliecc aTOT peanusyercs KaeTxkoil rocie noayue-
HUS aKTUBUPYIOIIErc cUrHana (yepes peLerTopbl) U TpoTeKaer
OuYeHb ObICTPO, B TeYeHHUE HECKOJIBKUX YACOB.

Cunraercs, yTo QYHKLIUHU AerpaHyIsLUU MMPUCYILH BCEM rpa-
HyJouuTaM, HeidTpopuiraM U Makpodaram. Kak aHTUMHKpOOHBIi
NpoLecc, AerpaHygaUus B HauOobileil cTeneHU U3ydyeHa y MaKpo-
(¢aros u HeitTpoduNoB. ITH peakUHUHU Yy ParolUTOB HaUyMHAIOTCSA
NMpakTUYeCKN OIHOBpeMeHHO ¢ harouuTo3oM. [Ipu aTom BricBoGO-
JKIAEHHWe TPaHyl 4acTo NMPOUCXOOUT B MOMeHT GopMUPOBaHUS «(a-
TOLIMTapHONR Yalln».

Monarator, yTo ABUXEHUE rPaHYJ MO HarnpaBAeHHKiIO K MeMOpaHe o0ycnoBne-
HO coKpalueHneM MuKpodusamMeHTOB. [TpH KoHTaKTe rpaHyJ ¢ LMTOILIa3MAaTU-
yecKoi MeMBpaHoii MpoUcXoIUT ¢CIussHUe ux MeMbpaH. B utore, conepxumoe
TpaHyJ BbICBOOOXAAaeTCA BO BHEKIETOYHOE MPOCTPAHCTRO.,

bonbinyio pob B NOABUXXHOCTH PaHy)l Y JIM30COM UrpaeT COOTHOLICHHE BHY-
TPUKIETOUHBIX LIMKINYECKUX HYKleoTHlI0B — cAMP/cGMP. TloBsiilieHHe ypoB-
HS LMKIMYeCKOoTo aaeHo3MHMoHogocdaTa NPYBOOUT K MOAaBJICHUIO NOIABUXHO-
CTY FpaHy/ U cynpeccuy aerpaHyasaury. [onaraior, 4yTo COOTHONIEHUE STHX HYK-
JIEOTHAOB ABNIACTCA OAHUM U3 OMOJIOTMUYECKUX PeryIsSTopoB JaHHOM peakKUUH.

[1aponutTuueckue pepMEeHThI COCTABIAIOT OCHOBHYIO YacTh CO-
e pXUMOTro MakpodarajbHbIX TH30COM W I'paHyJl Y HEUTPohUIOB.
OHU yyacTBYIOT B [TpoLieccax riapOJIMTHYECKOTO pacilueriieHUs ¢pa-
FOUUTUPOBaHHOIO MaTtepuasia. Kak npaBuno, oHU MNpencyllecTBy-
10T YK€ 0 pa3BUTUA aKTUBaLIMOHHOro cursana. OnHako Makpodga-
M OTNUYAIOTCA OT HEUTpopUNOB TEM, UTO MOIYT CUHTE3UPOBATh
CBOM (pepMEHTHI CHOBA.
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HMHTepecHOo, 4To hepMEHTBI HEKOTOPBIX I'paHyJ, HanpuMep cneurduyeckux
rpaHyl HeTpopUAOB, NPOABASIOT CBOIO AKTUBHOCTD MPH HENTPAIBHHX U 1€~
JJOYHBIX 3HaueHUsIX pH. @epMeHTHl Xe a3ypodHAbHBIX TpaHyN 3(PHEKTUBHEI
MPU KUCJIbIX YCOBUSAX. YCTAHOBNEHO, YTO HEHTPODHIbI CEKPETUPYIOT B IEPBYIO
oyepelb coaepXUMoe crieIndHUYyeCKUX rpaHya, a yxe rnos3xe azypoduibHbIX.

buonoruueckuit cMpica aToro npouecca BrofHe oyepuieH. Ha paHHUX 3Ta-
nax BocrajieHus Hatbosiee akTUBHbI e pPMEHTBI, IeACTBYIOLINE B HEMTPaIbHBIX
u c;1abouIeNOYHbIX YCAOBUSX (371acTas3a, KoilareHasa, KarencuH D). B yciosu-
SIX 3aKUCNEHUS, BO3HUKAIOWIMX NIPU peakLUIX IU3UCa TKaHeil U/Uau opMupo-
BaHUA rHosl, Haubonee 3D eKTUBHHMY OKA3BIBAIOTCA KUCJBIE rHapo:ia3sl (B-
ranuepodocdarasa, a-MaHHO3MIA3A U AP. ).

Ha ceronHsurHUuit i1eHb U3BECTHHI Gostee 60 aKTUBHBIX OEJKOB U
(hepMeHTOB, YYACTBYIOUIUX B MpoLeccax KWIIKMHIa U pa3pylieHUs
MUKpoopraHiu3MoB. Hanpumep, y ¢arouuToB 10CTaTOYHO XOPOLIO
U3Y4YEeHbI:

1. PepMeHTH, oOnanaloline MepoKCcUIasHoll aKTHUBHOCTHIO,
OHM yUacTBYIOT B [poLieccax NepeKHMCHOro OKMCIeHUsI MUKPOOHBIX
OeJKOB (MUeJIONepoKCHIA3a, JIaKTOllepoKCHUaasa).

2. benku, noBpexnaloile MUKpoOHbie MeMOpaHbI:

— KaTUOoHHbie OeJiKu (IedeH3UHbI) — HeOOJNbILUE TIETITHAB,
Oorarbie ocraTKaMy LMCTEMHA U aprMHUHA, OHU Bbl3bIBalOT 00pa30-
BaHUE UOHHBbIX KAaHAN10B B MeMOpaHe BO30YIUTENIS U TARKUM 00pa3oM
MOBpEXKOAIOT UX;

— KatencuH D;

— JIU30LUUM — THAPOJU3YET MENnTHACIIUKAH MUKPOOHBIX Ke-
TOK.

JT3ounm — Genok ¢ MoneKyasapHoil Maccoii 14 k/la, oauH U3 Hauboree ak-
THUBHBIX MUKPOOOUMIHBIX KOMTIOHEHTOB, OH JeHCTBYeT HA MeNTHUIOTINKAHO-
BbIii 0CTOB MUKpOOHOI1 cTeHKH, rae cneundurdecky ruapoansyet 1,4 ravkosun-
Hbie ¢BsI3U MeXiay N-aueTHIMypaMoBol KUCOTol U N-aUeTHATTIOKO3aMUHOM.
B HeGoabLINX KOHUEHTPALIUAX JU30LUM TIOCTOSAHHO MPUCYTCTBYET B ChIBOPOT-
Ke KpOBH, MOKpOTE, clhe3ax U ApYrux OUonornyeckKuX XUAKoCTX.

3. JlaktodpeppnH — KOHKYpHUpPYET 3a CBA3bIBAaHHE UOHOB XeJie-
3a, uyTo crocodOcTBYET rube v H paspylleHNI0 MUKPOOPraHU3MOB,
CaeneHus1 O conep>XXUMOM IpaHyi NpeactabjieHbl B maba, 3.2,

XapakTepHo, YTO peakLUM AeTPaHyISaLUUU HauboJiee UHTEHCUB-
HO pa3BUBaloTCA NpU darounTose KpynHbIX 0OBEKTOB, OCOOEHHO
[pU TaKk Ha3bIBaEMOM COpBaHHOM daroiurose, Korna Garouur He
B COCTOSIHUM MOrJIOTUTh OYE€HBb KPYITHBII O0OBEKT.

MexaHu3MBbl pecIMpPaTOPHOro B3pbiBa U IerpaHyAsLIMU, pa3BU-
BaloLLIUEC Y 303UHO@UA08, BO MHOTOM [OX0XH Ha OMNUCaHHbLIE Bbl-
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we. OnHako B OTJIHYHME OT (arouUToB, DaKTEpULIUAHBIE 3P PEKTHI
3TUX MEXaHU3MOB He3HauuTeJibHbl. VX OCHOBHasi HampaBjeH-
HOCTb — Pa3BUTUe TPOTUBOIIapa3UTapHbIX acddekToB. OHMN obec-
MEYUBaAIOTCA BBLICBOOOXIEHUEM BO BHEKJIETOYHOE MMpPOCTPaHCTBO
OCHOBHOTO MPOMAYKTa IPaHyJ 303UHOGUIOB — [JIaBHOTO LIENOYHO-
ro Gejnka.

JloCcTaToyHO MHOTO M3BECTHO O MEXaHM3Max NerpaHyAsiuMU
U BbICBOOOXIaeMbiX MpoayKTax 6a3oguios U my4Hbix Knemok. B oc-
HOBHOM WHIYKTOpaMMH OerpaHyJs LMY Yy 3TUX KJIETOK BbICTYNAIOT
aHTUTEeNna knacca E. OmHako AerpaHyiasiuMio MOTYT BHI3bIBaTh
U MHorue MUTOoreHbl (Takue Kak FGA u KonA), ¢pparmMeHTsl KOMII-
neMeHTa (C3a u C5a) LUTOKHHBI, a TAKXE KaJbLiieBble HOHOGODHI,
MEJUIMTUH U HEKOTOpbIe JIEKapCTBEHHbIE CpeNcTBa (KOOEUH, MOp-
$HH U Op.).

CamMa o cebe merpaHyNsALIUA ITUX KIETOK HEMOCPEACTBEHHOIO
KWlepHOro 3¢ dekta He okasbiBaeT. OQHAKO OHa CIIYKMT MOUIHBIM
UHAYKTOPOM BOCHAJIUTENIBHBIX peaKLUii 1 NpUBAEKaeT 303MHODHU-
JIbl. A yX€ B COYETAaHUU C MPOAYKTAMH HETPaHyAALHU 303HHOPU-
JIOB Ty4Hble KJIeTKM Pa3BUBAIOT BbIpaXXCHHbBIE [POTUBOIapa3HTap-
Hble 2¢deKThI.

OnpeneseHHble 0COOEHHOCTU CBOWCTBEHHBI NETpaHYJISALUU
TPpOMOOLIUTOB, KOTOPbl€ CITIOCOOHBI CaMOCTOSAATEJbHO YHMUYTOXATb
HEKOTOPBIE TeJIbMUHTHI. ITpUyeM UX LUMTOTOKCHYECKUIA 3P deKT cy-
LLECTBEHHO yCHIIMBaeTCsi npU Bo3neicTBUM TNFa u IFNy.

Crnenyer oTMETHTb, YTO BHEKJIETOMHBIHA LIMTONIM3 SIBASIETCS 3a-
LUMTHBIM MEXaHU3MOM, KOTOPHIit Haubojee 3¢pdeKTUBEH B OTHOIIIE-
HUH KPYITHBIX YYXKepOAHbIX 06beKTOB, MHOTOKJIETOUHBIX Mapa3HuToOB
WUJIM JaxXe HEXUBbIX HHOPOIHBIX TeJl. DTOT MEXaHU3M He siBAsieTcs
«MPULIEJIbHBIM». Pa3pyllleHMI0 MOXET TToABeprarbcs Kak Bo30yau-
TeJlb, TAK U OKpYXaloLlas ero coOCTBeHHas TKaHb OpraHU3Ma.

6.3.2.3. MpoaykumMa okcnupga asora

CpaBHUTEJILHO HelaBHO OOHapyXeH elle ONMH BaXHbIl Mexa-
HU3M, BbI3bIBalOLIMA THOENb BO30OYAMTENSA. JTO TaK Ha3biBaeMblid
NO™3aBucuMbIiA KWJUIEpPHbI MexaHU3M. B pe3ynbrare Kackana pe-
aKkuuil B MaKkpogarax, HeiTpodunax U HEKOTOpbIX APYTUX KJIETKaxX
NPOUCXOIAT peakUUU MeTaboM3Ma aprMHUHA 00 UMTPYJUIMHA, Ka-
Tanu3upyeMoro NO™cHHTeTa30i. ITOT KacKkall peaklMit pa3BUBaeT-
cs NpU aKTUBHOM y4yacTud MoHoB Catt, NADP u LTB4. B urore
oOpa3syeTcsi OKMCh a30Ta, obJanawliias oueHb CHUJIbHBIM OaKTepu-
UMIHBbIM 3P dexToM, ocOOeHHO I MHUKOOaKTepuit, NUCTEpUH
U OPYTHX BO3Oynutesei.
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YCTaHOBJIEHO, YTO CYLIECTBYEeT KOHCTUTYUTUBHAsA U UHAYUUOeNbHasA ¢popMa
NO~ cunrterassl. IlepByio 0OHapyXXiBaIOT B MOKOAWMXCA KieTKax. Bropas xe
aKTUBUPYETCH TONBKO MPH BO3NeHCTBUYU BOCNAIUTEIbHBIX LUTOKMHOB. M3BecT-
Ho, uto IL-1B, TNFa u IFNvy ycunusaior, a 1L-4, IL-10 u 1L-13 nonasngioT
npolieccol o6pa3oBaHus NO™.

BaxHbIM MOMeHTOM JUIA o6pa3oBaHuss NO~ cuuTaeTcA NPUCYTCTBUE TeTpa-
ruapobHuonTepuHa, KoTopblit aBasieTca KopakropoM NO™ cuHTEeTa3bl M YCHNH-
BaeT BripaboTKy NO~. [1py 3TOM 0TMEYaIOT, YTO TOKCHYHA e He CTONbKO ca-
Ma OKHCb a30Ta, CKOJILKO €€ aKTUBHLIE MeTaboNUTH — MepPOKCUHUTPUTHI, MpPo-
IOyKThl B3aMOREHCTBUS ¢ RKTUBHBIMU hopMaMy KUcTopola.

HMHTepecHO, YTO 3HAOTENUAIbHbIE KIETKH B pe3yabTaTe akTHBa-
LIMW TOXe MOTYT MPOAYLMPOBaTb OKHUCH a30Ta BO BHEKJIETOYHYIO Cpely.

CyMMHUpysi MaTepUai, MPUBEICHHEI B JaHHOM pa3lee, clieny-
eT OTMETUTDb, YTO MAKCHMaJbHbIe DakTe pulIMAHbIe 3G deKThbl pa3Bu-
BalOTCH B TOM JIMLIb CJydyae, KOra BCe BhllllieriepeyucieHHble Mexa-
HU3MBbI OeACTBYIOT BMecTe.

OcobeHHO BaXHYIO pojib OTBOOSIT TaK Ha3blBaeMOI «TOKCHYe-
ckoii Tpuane»: H,05 — Muenonepokcunasa — rajgoreH (J- wiu CI7).
OHa obpa3yeTcsi Npy B3aUMOIEACTBUM MPOIYKTOB PECITUPATOPHOTO
B3pbiBa U IOerpanHyasunu darountoB. CoueTaHuWe yKa3aHHEBIX Be-
111ecTB, 4 TaKXe NMponykToB Ux MeTabonnsma (HCIO u apyrux) ypes-
BbIYalfHO TOKCUYHO Wi MHOTMX OaKkTepuit, rpOOB M Napa3uToB. JTa
TpHuana obecrieyBaeT MHTEeHCUBHOE NepeKMCHOE OKUCNEHUe, rajlo-
reHU3aluio ¥ UHAKTUBALUIO XXU3HEHHOBAXHBIX KOMITOHEHTOB BO3-
oynurens. B peynsraTe Hactynaer ero ruGenb.

Pezynuposarue axkmusHocmu. JlerpaHynaumisi KI€TOK MoXeT ObITh
0.,JOKMPOBaHa, eCNU yoaeTcs MoJaBUTh NMOABUXHOCTL MUKpoduna-
MEHTOB. B oTmenbHbIX clyyasx 3ToT Npolecc cnocoOHbl NOJaBASTh
KPOMOIJIUKAT HaTpUA U TeopUITUH,

Teopuwinun asaserca 6aokaropoM ¢pochoruacTepassl — ¢epMeHTa, pa3py-
waromero CAMP. B pe3yibraTe NpoUcXoOUT HaKOIUieHUE BHYTPUKNETOUHOIO
cAMP — npuponsoro peryjistopa, KoTopblil 6J10KUPYeT MOABUXHOCTL MPaHy
U perpaHyasiluIo KNeToK.

OTMeYeHo, YTO KOMXULMH U psil IPYTUX [TpenapaTos, pa3pyLas
MUKpOGHIAMEHTHI, TAKXe HeoOpaTiMo ODNOKHUPYIOT 3TOT Mpoliecc.

6.3.3. ®aroumnTo3 (BHYTPUKNETOUYHDbIA KUNUHY)

IToa ¢aroMTo30M MOHMUMAIOT MpoLecc MOMJIOLIEHUsA 0ObeKTa
(MMiIEeHHK) KleTKO#H ¢daroumnTa ¢ JaabHeUMUM ¢GEpMEeHTAaTUBHbLIM
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pa3pyllleHUueM ero CTpYKTyphl. aroiiMTo3 B OTAeALHEBIX CBOUX MTPO-
SIBJICHUSIX HanoOMHHAaeT HEeKOTOpble MeXaHU3MBI BHEKJIETOYHOTIO
LHUTONN3A. 30eCh TAKXKE OTPOMHYIO POIb UIpaloT MNPONYKThl pecIi-
PaTOPHOro B3pbiBa, MeTAOOMUTHI OKUCU a30Ta U COLEPXKUMOE Ipa-
HYJ U TU30COM.

OnHako, B OTJIMYMUC OT BHEKJIETOYHOrO LIMTONM3A, NMPOLECCHI
MPOUCXOOAT BHYTPU KIETKHU, B 3aMKHYTOM IpOCTpaHCTBE (haroco-
MBI, KyIa 00beKT nmonanaeT B pe3ybsTare ero 3axBarTa rnceIornonus-
MM ¢aroiura.

JI1060¢e nmornouleHe BeleCTB KIETKOM Ha3bIBalOT 001UUM TEPMUHOM — 3H-
nounuTo3. B 3HAoUUTO3e y (parouUMTOB NpelaraloT pa3nvyarTb NUHOLIMTO3
(pinos — ny3pipex) U ¢arouuto3. Ilox NUHOLUTO30M NOHUMAIOT NOTIOLIEHHE
OYeHb MelKUX O0bEKTOB MM RaXe pacTBOPUMBIX BeulecTB. ParounTos xe —
3TO NOIJNOLEHKe KPYNHbIX O6BeKTOB U LiesbIX KIeToK. CopBaHHbLIM (parouuTo-
30M Ha3blBAIOT Npoliecc, Koraa o6beKT B CUNY CBOUX KPYITHBIX pa3MepoB He Mo-
XeT 6biTh norjollieH arouToM. MHoraa daroumTpoBaHHas KeTKa BO36yau-
Tess He Norubaer, CoOXpaHsafA CBOIO XKU3HecnocoOHOCTb BHYTpH darounra. Ta-
KoM ¢aroluTo3 Ha3bIBalOT HE3aBePILUEHHDBIM,

B npuHLMIe, B opraHnu3aMe o4eHb MHOTME KJIETKHU pa3jiU4yHbIX
OpraHoB M TKaHe# criocOOHBI K 3HAOLIUTO3Y, T. €. MOIJIOLIEHHUIO TeX
MU HMHBIX 00beKTOB. ONHAKO XapakTepHoM YepToil (paroimrosa
CYUTAIOT UMEHHO Ipoliccc, CBA3aHHBIM ¢ 0Opa3zoBaHUeM NCeBOOMNO-
IN#, KOTOpble OXBAaThIBAIOT MUILEHb U TAKMM 00pa30M 3aKJII04aloT
00BbeKT B uuTorasmy. IloaTtomy MoHOUUTHI/MaKpodaru ¥ HeUTpo-
$HUABbl Ha3bIBAIOTCA <«IMpodecCUOHANbHLIMK darounuTamu». Oas
3TUX KNeToK ¢$arouMTHpoBaHUE Y paspylueHHUe 00beKTa — ooHa U3
OCHOBHBIX (PYHKUMIA.

B peakiiuy ¢aroiiMTo3a pa3nnyaloT HecKOJbKO 3TalloB:

1) agre3us (MU npuanunanue K o6beKTy);

2) hopMUpoBaHHe parounTapHoit yalu (MU NorpyxeHue);

3) cansHue ¢arocoM ¢ Jn3ocomamMu (Unu obpasoBaHue daro-
JIN30COM);

4) ruaponun3 (Nepepaborka) parollUTUPOBAaHHOIO Matepuana;

5) yoaneHHe OCTaTKOB.

PaccMoTpuM MX HeCKOJILKO nolpobHee.

6.3.3.1. Agre3ua, uny npununasne Kk ooLekTy

[Ton aaresveil MOHMMAIOT CrIOCOOHOCTL (arollUTOB NMpUKpen-
JIATbCA K 00BbeKTaM (harouMTosa, K cyocTpaty UM K MOBEPXHOCTU
Ipyrux kiaeTok. MonekynsipHas npupolda anre3vu oOyCJIOBJIEHa
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B3aVIMoIeACTBUEM pEeLIEeNTOPOB MEMOpaHbl paroiuura U COOTBETCT-
BYIOIIETO JIMIaHla Ha MOBEPXHOCTU MULIEHH.

MoOXHO onpeleauTh HECKOJIBKO TPYIIN peuenTopoB, Hanbosnee
BaXXHbIX JUTsi aAT€3UH, B YCOBUAX 3aILMUTHI OT UHPEKTA.

1. Mannosocesassisaioujull 6enox U cenexmuHsl — pacrlo3HaloT
KOHLUIEBBIE YIIeBOIHbIE OCTATKH (I71I0K03a, pyKo3a, MAHHO34, raja-
KTO3a U Ip.) Ha NTOBEPXHOCTH OaKTepuit Uy COOCTBEHHEIX KIETOK
C pa3’pylieHHbIM CUAJIOBBIM MTOKPLITUEM.

2. Wumezpunsl (B; U B,) — Ppacno3HaloT pelenTophl KJIEeTOK
ICAM 1, 2, 3, a TakXe KojsnareH, pUOpPOHEKTHH, TaMUHUH H OP.

3. PeuenTopnl K KOMIMOHEHTaM KoMILieMeHTa, Haubonee 3Ha-
yuMBl peuentopbl K C3b. MeHblyl0 pojib OTBOOST pelernTopam
K C4b, C5b u dpakTopy H.

4. Peyenmops! k Fc ppazmermam ummyHoznobynuros. Kak rpaBu-
710, Daxe B UHTAKTHOM (He KOHTAKTUPOBABLIEM C JAHHbIM aHTUIe-
HOM) OpraHM3Me Bcerla NMPUCYTCTBYET psill NepeKpecTHOPearupylo-
LIMX (ITOXOXHMX) aHTUTEN, KOTOpble MOTYT OTICOHM3UPOBAaTh O0BEKT.
Takoit xe adpdexT Moryr obeclieuMBaTh arperarol Hecrieurguue-
CKUX HMMYHornooyanHoB. Haubonee 3HauuMbl B KayecTBe peLer-
TOpoB K TakuM onicoHnHaM — FcyRy; FeyRyy; FeyRyj u FepR.

5. ®aroumTH MOTYT OCYLIECTB/ASATH anare3vio K NOBEPXHOCTH
MULIEHU U €3 OTICOHUHOB, UCTIONB3Ysl ANEKTPOCTaTUYECKHE H TUII-
podo6Hble B3auMoneHcTBUss. OnHako 3¢ ¢deKTUBHOCTL HX 3HAYM-
TeTLHO HUXE.

[TpukpenaeHre MUIIEHU K 3THUM peLIeNTTopaM 3arnyckaeT B MeM-
OpaHe daroiMTa Leabiid Kackal peakuli, 4yTo NpUBOAUT K pa3BU-
TUIO cCOOBITUI, OCHOBHBIM UTOrOM KOTOpPLIX SABJIsSIETCA MOIJIOUIEHHUE
BO30YINTeNis U eTo KUJUTHHT.

6.3.3.2. ®opmuposaHue charoyuTapHon Yally Unn NorpyxeHune

Bcnen 3a akTMBauMeil pellenITOpPOB, Yepe3 KOTOpbIE OMocpeno-
BaHa ajare3usi oObeKTa, BKIAKOYAECTCS Kackal peakKlHH, BhIPaxXaro-
HIMXCSE BO B3aUMOTIepexonax reJisi B 301b U Hao6opoT (cMm. en. 6.2.3).
BHayaje B MecTe KOHTaKTa (paroliyta ¢ MULIEHbIO BO3HUKAET yya-
CTOK IUTOTHOTO refist. B nanpHeiiliieM, Mo Mepe HapacTaHHsA KOHLCH-
Tpauuu Ca**, IIoTHBLIH resb Mol BAUSHUEM Ie/Ib30JIMHA pa3pylla-
eTcst K fiepexonuT B OoJiee XMAKUHK 30Jib. ITO 00ycioBAKBaEeT a¢-
(peKT «NMpoBATHBaHUA» 00BEKTA BHYTPL (parounTa.

OnHoBpeMeHHO B 3TOT INpollecc OAUH 3a JPYTUM BKITIOYAKOTCS
OpYrue, pacnofoxXeHHble psuioM perlentopbl. OHM aKTUBUPYIOTCS U
BKJIIOYAIOT TOT XK€ caMblif MeXaHU3M B3aMMOIEpexon0B refisi B 3071b.
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Bce 3To co3naeTt ycJiIoBUA s MocaedOBareIbHOro oxBara o0beKTa
CBOe0OOpa3HbIMU BBHINAYMBAHUSAMU — MNCEBAONOONAMU (CM. puc.
6.3). ITOT npoliecc MOCAea0BaTe/IbLHOIO BKJIIOYEHUSI PELIENTOPOB
4yacTo Ha3wIBaloT Zipper effect, NOCKONBLKY OH OY€Hb HATTOMUHAET Me-
XaHU3M 3aCTeXKHU «MOJTHUSA» (AHT. Zipper — 3acTeXKa «MOJIHUA»).

HanbHefas aKkTUBaLUa 6aU3NexXailyx peuenTopos (1o Mepe
cpabaTbiBaHUsl 3aCTEXKH) NMPUBOIMT K aHaJOTMYHBIM IpolieccaM
0o0pa30BaHMs TUIOTHOTO Tefigs B MepedHMX Kpadax TICEBIONOIMNH.
B wTore rceBaonoanu cMbIKaloTcsl Hal o6beKTOM, ¥ OH BeCh OKa-
3bIBAETCS MHBarMHUPOBaH BHYTPb ¢arouuTa. YyacToK MeMOpaHbl
arouuTa, NpMHAMABLINKI yyacTHUe B 3TOM Ipolieécce, OTAENAETCS
OT OCHOBHO#1 MeMOpaHBbl, 1 daroLUMTUPYeMblii OOBEKT Norpyxaercs
B LIMTOMJA3My KJIeTKUM. TakuM oOpa3oM, popMupyeTca Be3UKyJla,
Ha3blBaeMasi (parocoMoii.

6.3.3.3. Cnuaxne charocomsl ¢ M30COMamMU
unn obpasosBanune Paronnocomsl

[Tpoiiecc o6paszoBaHUst Garonu3ocoMbl COCTOUT B TOM, YTO JU-
30COMBI (I'paHyiibl, conepxXauiMe Habop aKTUBHBIX PepMEHTOB) UJH
rpaHylibl Y HCHTpog 0B CTMBAIOTCA ¢ parocoMamMy M NMpUBHOCAT B
VX BHYTPEHHIOI0 cpelly Habop ¢depMeHTOB U IpYrux 6Moforuyecku
aKTUBHBIX BellleCTB. B coueTaHMM ¢ NMpoOIOyKTaMy pecliMpaTOpHOTo
B3pbiBa U NO™ cMHTe3a, BHyTpHY (parocoMbl pa3BUBAIOTCS CUJIbHBIE
OakTepUALUIHBIE 3(hPeKTh], MPUBOAALLINE K OKOHYATENLHOMU rMbenun
YyXXEpPOIAHBIX MUKPOOPraHU3MOB U JalibHeHllleMy pa3pyllieHUIo UX
CTPYKTYPBI.

MexaHU3MBl cONMMKEHUsSE U CIAUSIHUS JIM30COM B HacTofiliee
BpeMs He BIONIHE sicHbl. M3BeCTHO OIHAKO, YTO NMOBBIlIEHKHE KOH-
LleHTpaluy BHyTpUKiIeToyHoro Cat2 zamyckaeT peakuuu, yckopsi-
101IMe ABMXeHHE N130coM. TlocneaHme no MUKpOTpYOoUKaM nepe-
MEUIAIOTCA Kak IO pesbcaM M3 anmnapaTta JoabIkM K BHYTpPEHHENH
YacTH LMTOIUIa3MaTUYecKoW MeMOpaHbl, B TOM YHMcie U K MeMbpa-
HaM ¢arocom.

B nmanpHeillieMm, xak [MojaralT, B pe3yibTaTe HapyLUCHUs
CTPYKTYPbl TUIPOdOOHBIX CBsizeil B MeMOpaHax INMpOUCXOOUT HUX
clusiHUe. BojiHe BO3MOXHO, YTO 3TOMY cnocoOCTBYeT pa3BUBalO-
Lleecs BCJeACTBHE peCcITMpaTOPHOTO B3phbiBa repeKUCHOe OKUCIe-
HHeE NMOJIMHeHachIIe HHbIX XXHPHbIX KUCJIOT B MEMOPAHHBIX JIUITU -
JaxX, a Tak¥e CUJIBLHOE JOKalbHoe 3aKuciieHue B ¢parocome (oo pH
4.5).

Boobule B npoliecce arolM30COMaILHOIO CAWUSIHUS MOXHO
MpocjeaIUTh MHOFO OOIIMX MeXaHU3MOB, CXOJAHBIX C IpolieccaMy

144



darouutos (norpyxetue MuLteHu)

MNOTHLIE  Y4QCTKU rens

- ONCOHMHE HO NOBEPXHOCTH KNETKM-MHLIEHH
{lg; Cab; C - peaxtuenbin Benox; dubpoHexTun u ap.)

JAVAR PELENTOPH K ONCORMHGM HQ NOBEPXHOCTH
dorouuTa

puc, 6.3.

JerpaHyJsiiiMi KIeToK. BrioaHe Bo3MOXHO, YTO OHU ABJSIIOTCSA Yya-
CTBIO OJTIHOTO YHHBEPCAJTLHOIO MEXaHU3Ma.

bonbliliyio pofib B IBUXEHUM TPaHY/ H JIM30COM MTPalOT U MUK~
podunaMeHThl K1€ToK. BO3MOXHO, YTO HanpaBA€HHOMY IIBUXe-
HHUIO n1U30coM K ¢darocoMe MOTYT CIOcOOCTBOBATh Mpollecchl pa3-
XUXEHUA KOJUIOMIOB BOKpPYr ¢arocoMmbl (B3anMoIepexonb! rejis
B 30/ib).

HNHTepecHBl NpHUBOINMbIe HEKOTOPBIMY aBTOPaMH, HAbOMIOAEHUA O PONU LIU-
KiudyecKoro aseHosnHMoHogochara (cCAMP) B npouecce ¢pusnonornyeckoro
peryiupoBaHua ¢GpyHKUUN NMOMoEeHUA U nepepaboTKH YYKepOoAHOro MaTepu-
ana. OrMeyaeTcs, YyTo Mo Mepe HapaCcTaHUA KOHLEHTPAUUU BHYTPUKIIETOYHOTO
cAMP B npouecce akTHBalU¥¥ NPOUCXOIUT G10KaAa NOABUXKHOCTH U NMOIJIOTH-
TeJIbHOM cNocoGHOCTU Makpoddara, HO YCHIUBAIOTCA NpolLecChl pecnyupaTopHo-
ro B3peiBa (Yepe3 CTUMYIUpOBaHUe TeKCo3oMOHogochaTHOro INYHTa) U aKTU-
BUPYIOTCA JTU30COMalIbHbIE (PEPMEHTDI.

[MpennonaraloT, 4yTo TakKUM 00pPa3oM MOXET perylupoBaTbcsl Ype3MepHoe
NoriolueHKe yyXxepolHoro Marepuana. Makpodary Heo6XoIUMo NpHOCTaHO-
BUTDb NoOrNolleHe U YCURNUTb OaKTepHLWIHbIE Npouecchl, yToObl NepepaboTaThb
yXe ¢aroUMTHPOBaHHLI MaTepuan. Kak To.Tbko GaKTepuLUIHbIE 1 «THILEBA-
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PHUTenbHbIE» NpoLECcCHl B MaKkpodare 3asepluarcst, KOHUeHTpauusa CAMP cHU-
XaeTcAl HHUXKe noporoBoi U Makpodar CHOBA FOTOB K MMOTIOLIEHUIO HOBOH Nop-
UK Marepuana.

H3BecTHO TaKXKe, YTO BoiICOKHE KoHUeHTpaund cAMP MoryT 610KkupoBaTh
npollecchl ¢aro-am3ocoManbHoro cauaHus. OIHaKo He cOBCeM NOHATHO, CBA-
3aHO 1K 3TO Npe UMYyLeCTBeHHO ¢ 61oKaa0oi GYHKLUU MUKpOhURaMeHTOB, UH
TOYKOIf NPUIOXeHUS ABAAIOTCA MeMOpaHbI 1130COM.

XapakTepHo, 4TO B Mnpoiiecce ob6pa3oBaHus ¢aroam3ocoMel ee
MeMOpaHa B 3Ha4YMTENbHOW CTEMEeHU CUHTe3UpyeTcsi 3aHOBO (IO
10—30% 3a | yac). [1py 3TOM OHa 3HAYKTENBHO OTNUYAETCS COCTA-
BOM (ocONUNMUAOB OT JIUIMUIAOB MMOBEpXHOCTHOM LIUTOINa3MaTU-
YecKo MeMOpaHBl, U3 KOTOpPOi OHa TNepBUYHO OOpPa30OBAIUCH.
B HoBoi1 MeMOpaHe collepXUTcsi 60Jibliloe KONMUYECTBO HACBIILEH-
HpIX (MaJLMMTHHOBAasi) MU MeHblUe HeHachllleHHBIX (OJeMHOBas,
apaxuIoHOBasi) XUPHbIX KUCNOT. bUolornyeckmii cmblcn 3TOro
Mpoileca BMNoJHe OYeBUIEeH: MeMOpaHbl, colepxalllke 0oJibllee KO-
JINYeCTBO HACBILIeHHBIX XXUPHBIX KUCIOT, MeHee NMpOHHULIaeMBbl 14
BOOOPACTBOPUMEIX BELLIECTB. TO €CTh OHH JIyullle 3alIMIAIOT LIUTO-
Nn1a3My cOOCTBEHHBIX KJIETOK OT OIMACHBIX TMAPOJUTHYECKUX dep-
MEHTOB (harocom.

6.3.3.4. Nepepabotka paroyTMpoBaHHOIO maTtepuana

B ¢aronmnzocoMax (MHaye MX Ha3BIBAlOT BTOPUYHBIMHU JIH30CO-
MaMH) NPOUCXOOUT OKOHYATENbHbIA KWINIMHI XUBBIX MUKpOOpra-
HU3MOB {ec/iy OHY He NMorubau paHee, B rpoliecce BHEKIETOYHOTO
lMuToNM3a). B daronmsocome HauMHaeTcs rnocieloBaTellbHOE pa3-
PylUleHUe CTPYKTYphl 3aXBa4eHHOro BO3OyOUTENst Mol IeHCTBHEM
TMOPOJUTHYECKUX PepMEHTOB. 3TOT Mpoliecc B YeM-TO aHAJIOTUYeH
NMUilleBapEHUIO Y MIEKOTUTAIOMUX (TUAPONUTHYECKOE pacllerie-
HUe), B CBA3M C UeM ero MHOrAa ¥ Ha3blBaloOT «[1epeBapUBaHUEM».

[Tpouecch! pa3pylileHUs 6aKkTepyalbHBIX KJIETOK HAYUHAIOTCS C
HapylleHUs1 NTpOHHLIaeMOCTU MeMOpaH U roclelylollero Ju3uca
CTpYKTYp uMTONNasMbl U sapa. Ilond 3n1eKTpOHHBEIM MHUKPOCKOINOM
3aMeTHO, KaK 6aKTepMU HaA4MUHAIOT TepATh YeTKOCTh OUepTaHUH, a
3aTeM IMpOCBeTNseTcs UX LIATOTLIa3MaTH4eckas obnacTe. B nocnen-
HI010 oYepellb MPOUCXOIUNT pacllerniaeHUe CTPYKTYp KJIeTOYHOIo oc-
TOBA, OCOGEHHO MeNTUAOIMUKAHA U BHICOKOMOJEKYASPHBIX MMOJU-
Caxapuios.

B aTux npotieccax pacuiernneHus ¢arollYuTopoBaHHOIO MaTepy-
aJjla rocneaoBaTeIbHO NPUHUMAIOT yYacTMe MHOMOYUCIEHHbIE NMpo-
Tea3nl, 1unassl, pocdaTasbl, HyKIeassl U Jpyrue gpepMeHTHI.
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6.3.3.5. Ypanexue

[TponyKTh! paspyliieHH s 06beKTOB (haroliMTo3a BMECTe C Hepac-
HIeTIEHHBIMK OCTaTKaMU yIaNAloTCA U3 ¢arounTa. 9TO NMPOUCXO-
IUT MYTEM MOBTOPHOro ciausAHUsl MeMOpaHbl ¢(aroau3ocoM ¢ no-
BEPXHOCTHOI MeMOpaHOi Makpogara U BhIOpachblBaHUSI OCTATKOB
pacllerieHHOro MaTepMaja BO BHEKIETOYHYIO cpelly. Bmecte ¢
3TUM MarepyaiioM U3 Garoau3ocoMsl U3NMBAETCs B MEXKiAeTOYHOE
ITPOCTPAHCTBO Y 3HAUUTEJILHOE KONNYeCTBO aKTUBHBIX (hepMEHTOB,
KOTOpbIE HE BCEra YCIEBaIOT MpopearupoBaTh ¢ CYOCTPATOM.

BriosiHe BO3MOXHO, YTO paspyllleHHble B (DAaroluTax aHTUreHbl
CNYXaT UCXOAHBIM MaTepHUaioM [J1si MPOLECCHUHIa B IPYrUX aHTUTeH-
Mpe3eHTUPYIOLINX KIeTKaX. 3HauuTeIbHask YacTh pa3pylieHHBIX aH-
TUreHOB MOXET UCIOJNb30BaTbCcd M CAaMMMM Makpodgaramu s Ipe-
3CHTALMU aHTUTeHa B KoMIuieKce ¢ MojiekynamMu MHC knacca I u 11.

Peeyasauusa npoueccos. B perynupoBaHuu ¢aroumrosa camoe
aKTUBHOe yyacTHe npuHumMalotT PGE, cucteMa HUMKINMYeCKUX HYK-
JieoTuIoB cAMP/cGMP, a Takxe pa3nuyHble UMTOKUHBL. Daroun-
TO3 MOTYT aKTUBUPOBATL JIM0O0 NMOOABJSATE MHOTHe OMONOrHUecKre U
apMaueBTHYECKHE NpenapaTkl (eM. 21, 10.1.1; 10.3.2; 10.3.3).

6.3.4. Hecneyudgpmnyecknimn KOHTaKTHbIA KWINUHF

HecneunduyeckuM KOHTAKTHBIM KMJUIMHTOM Ha3blBalOT Mpo-
liecc yOMUCTBA KIETKM-MULIIEHH IYTEM €€ NPSIMOro KOHTaKTa € KJeT-
Koit-KuiepoM. B peaynbraTe KOHTAKTa BHYTPb KJIETKM-MUILIEHH TTe-
penaeTcss TOKCUYeCKUit MaTepuall, BuI3bIBaIOLLUIA ee THOeEb.

HNHTepecHO, YTO B peaKilMsiX BHEKJIETOYHOro LIKTONMM3a U KOH-
TaKTHOTO KWJUIMHIra OTMEYaloT JOCTaTOYHO MHOro ofulero. Bos-
MOXHO, 3BOJIIOLLMOHHO MNepBOE NPEeALeCTBOBAIO BTOPOMY.

Cpeny peakiinit BpoXX1eHHOTO MMMYHHUTeTa HanboJiee U3YYeHbl
MeXaHU3Mbl KOHTAKTHOro KUIIUHra, pasBuBaeMble NK-numooim-
TaMU (ecTeCTBeHHble Kunepsoi). [TonaraioT, yTo noaoOHbIe Mexa-
HHU3Mbl MOI'YT pa3BuBaTh TakkKe Makpodaru u HelTpodHLL.

HyXHo OTMeTUTB, YTO 3TU peakUUH 0COOEHHO BaXHHl HA paH-
HUX 3Tanax HHpeKIIMOHHOIO Nnpolecca, BbI3bIBAEMOI'0 BHYTPUKIIe-
TOYHBIMU NMapasuTaMu (BUpycaMU, 6akTepusiMH U T. 1.). Ilpu aTUX
peaKiMsax YHUUTOXaeTCs BCA MOpaXeHHas KJIeTKa, ciayxaulasa ybe-
XUILEM U «CTPYKTYPOIiA, mpou3Boasilieit Bo3oynurensi». Ho ocobeH-
HO 3T peakilM¥ BaXHbI L5 JeCTPYKLIMU OMNyXoJieBbIX KJETOK.

Ha nepBoM 3Tame mnpoiiecca KieTka-MUHleHb (pUKCHpYETCS
K MeMOpaHe ecTeCTBEHHOro Kuujiepa.
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l'lonara}o'r, YyToO B aare3vy K MUIlleHU INPpUHUMRAIOT y4acTHe aIIrC3MBHbLIC MO-
JeKy/lbl THIIAa UHTETPUHOB. OyeHb BaXHBI 31eCh ¥ MOJIEKYIIBI TUIIA MAHHO30CBA -
3bIBAIOIIMX PELCITOPOB, paCNo3HAKININE YITNIEBOAHBIE OCTAaTKHU Ha KIETKAX,
Y KOTOpbIX MNOBPEXIA€HO CHATOBOE MOKPLITHE.

JdpyruM TMnoM peLlenTopoB, YHacTBYIOIIMX B 3TUX Npolléeccax, MoryT GHTh
Fc u CR-peuenrtopsl.

[Tpy 3TOM ecTecTBeHHble KWJIEPHl PACMO3HAKT KaK IOBpeX-
ICHHbIE, UTHPMUNPOBaHHbBIE, TAK U He MOBpeXIEHHbIe Ki1eTKH. Oa-
HaKO ecJIi KJIeTKa He IMOoBpeXieHa M Ha ee IMMOBEPXHOCTU IKCIpec-
CUpoBaHbBl HopManbHele MoneKynbl MHC xnacca I, To npouecc
KWJLUIMHra He pa3BuUBaeTcs (cM. en. 3.5.3).

B ciyyae ecny kjieTka roBpeXIeHa WK Ha ee MOBEpXHOCTU OT-
cyTcTBYIoT npoaykKThl MHC knacca I, BkioualTcst peakiiM, NpuBo-
Isilve K rubeny MUILEeHU Yepe3 MeXxaHU3MBbI ariornTo3a (cM. puc. 6.4).

CuuTaercs, YTo nocie MojJyyeHUsl akTHBALIHOHHBIX CUTHAMO0B rpaHy/bl KW~
SIePHON KNEeTKM KOHLIEHTPUPYIOTCS NMOJX YYRCTKOM MeMOpaHbl, MPpUMBIKIOWHM
K KJIeTKe-MUlleH. B anbHeillleM NpoUcXolsT peakLuy, aHAToOTMYHbIE Bbillie-
ONUCAHHBIM peaKLUAM JeIrPaHYISLUMHU, U COlepXUMOe IPaHy.1 U3TUBAETCA B 30~
HY MeXKJIeTOYHOI0 KoHTaKTa. IpaHyabl NK-KiIeTok conepxar 6e/IKu rpaH3uMbl
1 nepgOopUHBI.

Hepghopun — Genok ¢ monekynrsipHoi Maccoit 66—70 xlla. Ilo cTpyKType 4
GYHKUMSIM OH A0BONBLHO 61130K K C9-KOMITIOHEHTY KOMIUIEMEeHTa, y4yacTBYIO-
nemy B GOpMUPOBAHUU LIUTOIUIa3MAaTHUECKOI NOPbI NPU KOMITleMeHT3aBUCH-
MOM LMTONMN3e., B MeXKileToYHOMN cpelie C NOBhILEHHOR KOHLIEHTpaluei no-
HoB Ca™t (T. e. Ha MecTe KOHTAaKTa KJIETOK) OH HayMHaeT MEHSTb CBOIO KOH-
dopMalnIo. IDTH U3MEHEeHUA COINPOBOXIAIOTCA pPACKPbITUEM T[HIAPOPOOHBIX
YUAaCTKOB, ITOMOTAIOWIUX e ppOpUHY BHEAPATHCS B LUTONNA3ZMATHYECKYIO MEM-
6paHy MHUINEHU U nepdopUpoBaTh ee. AKUcnTopaMy NepgopuHa B MeMOpaHe
MH1leHU SBAAIOTCS MoJieKvabl pochopuaxonuna. Ilpu atom MembpaHa caMoro
KWLilepa He nospexitaetca. [lpeanoiaralor, 4To 3ech €€ 3alllllaeT NpoTeor-
JIMKaH — XOHApouTHHcynb(paT A. [locilennunia, cpsasbiBafAck ¢ nepdopUHOM,
WHAKTHUBUpPYeT ero.

[TpoHukaa B MemGpaHy, nepdHOpHH HaYMHaeT NOAUMepH30BaTbcsl. OOBIYHO
10—20 nonuMe pr30BaHHBIX MOHOMEpOB NepdopuHa popMUpyloT nopy (10—20
HM). B Taxoii KaHa®M Nerko MOTryT NPOHMKaTh He TOJNLKO MOHDbI, HO M OelIKK U
IApyrue aKTHBHbBIE BellleCTBa.

BaxHyIi0 pob B TAKOM KWAJNIMHIE OTBOAAT OenkaM [paH3IUMaM, KoTophbie
NIpOHHKAIOT B o6pa3oBaBluvecs MepdOpHHOBLIE Nophl. [paH3UMBbI NpeacTaBNA-
10T coboii cepyHOBLIE NMPOTEeUHAa3bl (TPUNCUH-XEMOTPUNICUHOBOrO THIA). MMe-
I0TCA COOOLIEHUA O TPeX TUMax 3TOro pepMeHTa.

IpoHUKas BHYTPE KJIeTKU-MUILEHU, TPaH3UMBbl aKTUBUDYIOT Apyrue cepu-
HOBLIE MTPOTEUHA3L — Kacnasbl. [TocnelHMe, B CBOIO ouepelib, BKIIOYAIOT Kac-
Kail peakUuit, NPUBOAAMIMNX K AKTHBALIMY 3HAOHYKIIEA3H. 3TOT (GePMEHT CNo-
cobeTBYeT pa3pbiBy Leneil IHK # pa3ButHio anonTo3sa, T. €. NporpaMMHUpOBaH-
HOW TUGenu KieToK.
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KOHTaKTHbBIA KUAAKHT

NK-xaetxa

[PGHYNbI

. \
0 neppopHUHOBLIE

rpor-tamu/ 0 Pgop %

a RopH 00

KOCNo3b KAETKa-MUenb
SACpHME J'Muweuu
IHAOHYKNEq3s

nedpormertaums IHK

puc. 6.4. anonTo3

B HacToslee BpeMsi INCKYTUPYIOTCSE BO3MOXHOCTH IPYyTUX Me-
XaHU3MOB NPU HecriendyeCcKOM KOHTAaKTHOM KUINUHTre. Kak no-
JlaraloT, BaXHBIfi BKNaJ B KAJUTMHI MHLIEHU BHOCST CEKpETUPYEMBIE
KUNNEPHONH KNEeTKOH aKTHBHBbIE (GOPMBbl KUCITOpOda M MNMepeKUCh
(MpooyKTHl pecnpaToOpHOro B3pbiBa), okchl a3ota (NO) u ero me-
TabONUTHl, KATHOHHbIE Geniky, THAPOAUTUYeCKUE depMeHThI U paa
IPYIruXx BeilleCTB, KOTOPhblie CEKPETUPYIOTCA B MeCcTe KOHTaKTa. Yepes
nepdopHUHOBbBIE MOPbl, OHX MOIYT IMPOHMKATh B KNETKY-MHULleHb. B
TO Xe BpeMsl cYUTAETCs, 4To, B OTIMUMe OT 1-KuiuiepoB, NK-kun-
Jiepbl He MCIONb3YIOT TaK Ha3blBaeMblid Fas-3aBUCHUMBI MexaHU3M
KWJUTMHTA, a TaKke dakTop HeKpo3sa onyxoneit TNF (eum. an. 7.5.4).

6.4. BKJIIOYMEHUE MEXAHU3MOB AOANTUBHOTO
UMMYHUTETA

Pa3sutHe BocnaiuTeNbHON peakuuM ABadeTcad ¢axTopoM,
BKJIIOYAIOIIMM peakLUHH aAanTHBHoOro (nMpuobpeTeHHOro, creuu-
dryeckoro) UMMyHHUTETa. B HacTosIee BpeMA CUHTaETCs, YTO OC-
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HOBHbIE COOLITHA pa3BoOpayYMBalOTCA MpeXae Bcero B peruoHajlbHOM
nIuMoy3ne (MU ceje3eHKe). AHTUTEH NOCTaBAseTCs] TyAa Makpo-
(baraMy ¥ aHTUICHIIPE3EHTUPYIOLIUMH KJIETKAMH (MM TOKOM JIUM-
db1) npsmo U3 ouyara BocnajcHUs (noapobHee od 3TUX Mpoleccax
cM. 2n. 7.1).

OrpomHyI0 poJjib B 3alycKe peakLuii a1anTUBHOTO MMMYHHUTeTa
UrpaloT «BocnaiuTeNnbHble» UMTOKUHBI (IL-1; TNFa; INFy; 1L-6
¥ npyrue). OHY aKTUBUPYIOT KaK TMMQOLIUTEI, TaK U KJIETKH UX MH -
KPOOKPYKCHMUSA, YTO CO3/1aeT B1aronpUsATHYIO OCHOBY IS Koorepa-
LIMH KJIETOK PazIMYHbLIX MOMYIALUN.

CoBpeMeHHble TMpeacTaBleHUsl He MCKJ1I04aloT BO3MOXHOCTHU
BKJTIOYEHUS MpoleccoB rpojindepaiu U andgepeHLINPOBKU JTINM-
¢hoUUTOB HernocpeACTBEHHO B BocHalMTeJlLHOM ouare. Bo BcsikoM
ciaydyae, Bce HeoOXoIMMbIe TMONYISLMNH KIETOK 3/1eCh NMPUCYTCTBY-
10T: T-xennepsl, B-xneTkn U Makpodaru B KayecTBe aHTUTeHIIpe-
3eHTHUPYIOLIIHUX.

TeM He MeHcee, 3TO paccMaTpUBaeTcs cKopee Kak UCKIIOYeHHUe,
HeXeJu, Kak npausno. CuMraercsl Bce-TakM, YTO pa3BUTHE peak-
HMA ajanTUBHOIo {(NpMOOpeTEHHOro) MMMYHHMTETa HauyMHaeTcs
C Pa3BUTHUS BOCNANMUTEJILHOM peakilMu B perHoHajLHOM JTUMpoua-
HOM OpraHe ¢ JaJbHEHLIUM <«ylaBIMBaHHEM» COOTBETCTBYIOILIMX
NUMGOLMTOB M 3alYCKOM HayalbHbIX 3TAMNoB clneHnPUIecKoro uM-
MYHHUTETAa UMEHHO BO BTOPHYHOM JIMM(GPONIHOM OpraHe.

[ToapoBGHee Bce 3THU NMpoilecchl paccCMOTpeHbI B I1aBax 7.1 u 7.2.

6.5. SABEPLUEHUE WK XPOHU3ALUA
BOCNAJNTUTESIbHOIO NMPOLIECCA

OcTpblii BOcNalUTeNbHBIN Tpollecc MOXeT 6Jaarornoyiy4yHo 3a-
BEPLUMTLCS B ciyyae MOJHOIo YHUUTOXEHUA MHIYKTOpa Boclase-
HUs (Bo30ynuTe 19 MHGMEKLU MU U ero aHTUreHoB). Ec/iv oprasnsm He
croco0eH JMKBUOMPOBATL AHTUIEHHBIM CTMMYJ, TO pa3BUBAETCA
XpPOHU3aLlKMA BOCNIATIUTENBHOTO IIpoliecca,

B nepsom cayyae (npu 3amyxaHuu peaxkuyul aHmMu2eHHoU cmumyns-
yuu) B ouyare Ha4uMHaIOT NMpeobaanaTh HUTOKUHBI, KOTOpble UHTUOU-
PYIOT MMIpallMI0 HOBBIX Kj1e€TOK U MpPENnATCTBYIOT paclipocTpaHe-
HHUIO BOCTAIIUTENbHON peakuMr. OOHOBpeMEHHO OHM IMOINABJIAIOT
aKTHBHOCTb PECITMPATOPHOIO B3phIBa U JeTrpaHyIsLMIO KJIETOK.

Ha 3aBepiuaroiieM 3Tane BocnajleHHWs 60JblIYIO PONL OTBOAST
MakpodaraM. C MmakpodaraMy cBs3plBaIOT peanu3aumio GubpuHo-
NaacTUYecKUX onepauuit B opraHuaMe. MMeHHO OHUM MNpUBOIAT
K CUHTE3Y HOBBIX KOJUJIareHOBBIX CTPYKTYP M 3aXKUBJIEHUIO JedeKTa.
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NMeloTc TakkKe cooOllleHUss 0 TOM, YTO MakKpogaru y4acTBYIOT
B pereHepalMy KalWUIIpOB M BOCCTAHOBASHUH KPOBOCHAOXKEHUSA
B [TOPa>XEHHOM Y4YacCTKe,

B cayqae OnumensHold nepcucmeryuu aHmu2esa B o4are Bocraje-
HUS TpoLecc NMePEXOaUT B XpOHHUYECKYIO cTaavio. U3MmeHsieTcs co-
CTaB KJIETOYHOrO 3KcyxaTa. B HeM IMOYTH OTCYTCTBYIOT HeHTpOo(dH-
JIbI, OIHAKO JOBOJILHO MHOI'0 MTMM@OLIMTOB U MaKpo(aros.

B ycnoBUsX NOCTOAHHOIO aHTUTE€HHOTO pa3napaXXeHUs U Bblac-
JIEHUS BC€ HOBBIX MOPLUA UMTOKUHOB MpOUCXOAUT AU epeHLH-
poBKa Makpo¢aros B [IUTENHOUIHBIE KIETKH. OHU CEKPETUPYIOT
oonbiuoe KoauuectBo TNFa. MHoraa onu cnusalorcsa, popMupys
TMraHTCKHE KAeTKHU. XpOHHUYECKOe BOCITAJIEHME YacTo 3aBepllacTcs
(GopMHUpPOBAaHUEM IPAHYIEM.

JauTesbHas peakLuns BOCNanaeHUst YacTO NPUBOLMT K CPbIBY TOJIEPAHTHOCTH
Ha cOOCTBEeHHble aHTUIEeHbBE M Pa3BUTHIO ayTOUMMYHHBIX npoueccoB. MoxHo
BLIAEJAUTD HECKOJILKO MEXaHM3MOB, CBSI3aHHBIX ¢ BOCMaeHUEM, KOTOpbIe MpH-
BOISIT K CPbIBY TOJIEPaHTHOCTH.

1. AyropeaktusHble T- 1 B-Ki1eTKHM NOCTOAHHO NPUCYTCTBYIOT B OpraHu3Me. Ay-
TOAHTUIEHbI, BblAESIOLUMECS NPU BOCHANIEHUH, BLICTYTAOT B poiM (akTopa ce-
JIeKUMH. B pesynbrate passuBaeTcs UMMYHHBII OTBET Ha COOCTBEHHDBIE aHTUTEHBl,

2. TlpyunHOIA MOTYT 6bITb MUKPOGHDBIE AHTUTEHBI, NMEIOIIUE CTPYKTYPHOE
poacTBO (MepeKpecTHO-pearupyloulne) ¢ ayroaHTureHaMu. B oraenbHbix ciy-
yasx gaxe 4yXXepoaHble MUKpOOHbie aHTUIEHbl MOTYT HEIMOCPeACTBEHHO CTH-
MYJIMPOBaTh ayTOpeakKTHBHbIE TUM@OUUTHI (10 MeXaHHU3MY CYNI€paHTUTEHOB).

3. K cpbIBy TO.1IepaHTHOCTH MOTYT NMPHUBOAUTSL HApPYLIEHUS B UMTOKMHOBOH
peryasuuu. Hanpumep, mntensHas soipaborka IFNy npu xpoHnueckoM Boc-
najleHUH NpUBOAUT K 3kcnipeccun Moaekyan MHC knacca Il y HekoTopbix coma-
TUYECKUX KJIETOK. B pe3ynbraTe B KaueCTBe aHTUI€HOB HAUMHAIOT MpeACTaB-
SIATHLCST MOJTEKY/1bl COOCTBEHHBIX KIETOK.

TakuM oGpazoM, BocrmaiuTebHBI Mpolecc W60 3aBepluaeTcs
(c mpekpauleHeM aHTUTEHHOTO CTUMYNA), TMbOo TepexoauT B Xpo-
HUYECKYIO cTaluio (€CNMYW MHTEHCUBHAs aHTUICHHas CTUMYNSLUA
COXpaHSETCA).

6.6. BOSMO>XXHOCTU YNPABNEHNA NPOLECCOM
BOCNAJNEHUA

BocnanurenbHbIit MpoLece B TOW WM UHOW CTelmeHU pa3BUBa-
€TCA MpaKTHUYeCKH NpH noboi nHdekuMoHHoM natoloruu. OH gB-
JeTcs Kak Obl 6a3ucOM, Ha KOTOPOM CTPOATCS BCE APYTHe peakluu
UMMYHHOIO oTBeTa. B CBsi3 ¢ 3TMM BO3MOXHOCTHU YIpaBjicHUSA
BOCMANIEHUEM Ype3BbIYaitHO UHTEpeCHb! LUts Tepantui UH(PEKLHOH-
HbIX GoNe3Hei,
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6.6.1. llogaBneHne BocNanUTeENbHOWU peakuynun

HaubGosnee yacto B XKJAMHUYECKOI NPaKTUKE BO3HUKaeT HeoOXo-
JMMOCTE B [TOoaBJIEHUU Upe3MepHO BhIpaXXeHHOM BocCHaJluTeJbHOMN
peakLHH.

CienyeT OTMETHUTD, YTO € NO3MLMU HH(EKHUOHHOI NaTOJIOTMH HOPMaJIbHOE
pPa3BUTHC BOCHAIUTEIBLHOIO Mpouecca CAYyXUT UHIMKATOPOM YCHeUIHOro pas-
BUTHUA 32LUWUTHLIX peakuuii. Bocnanenue He HyXIaeTcsi B KAKUX-TU00 creny-
ATBHBIX MeTOax MOoJaBieHU s, NOCKOIbKY OAHOBPEMEHHO OYAYT YrHETaThCA U
NPOTUBOUH(EKUMOHHbBIE 3alUUTHbIE MexaHW3Mbl. [IpHMMeHcHHe NMPOTHBOBOC-
NaTUTENbHON TepanuU ONpariaHO TOALKO B Cjyyae O4eHb OYpHOIO UNU LTH-
TeJILHO pOTeKalollero BOCHaJUTeIbHOIO MpoLecca, B KOTOPOM COCTaBs oA
UHMeKUHMOHHOTO paKTopa He3HAYUTe IbHA.,

B HacTosllee BpeMsi MOXHO BbiIeJIMTh HECKOJILKO OCHOBHBIX
TPYIIN JNeKapCTBEHHBIX IpernapaToB, LWIMPOKO MCIMOAB3YCMBIX LIS
nopaBJ/ieHUs pa3IMUHBIX MEXAHU3MOB BOCITaJIeHUS.

1. Kopmuxocmepoudwt u npenapamut 3moii epynnot. Koptu-
KOCTEPOUILl — 3TO €CTeCTBEHHBIE PeTyATOPhl aKTUBHOCTH BOCIA-
JINTeNIbHOM peaklMH B opraHnsme. CuurtaeTcs, YTo KOPTUKOCTEPO-
UIBI 6JIOKMPYIOT pa3BUTUeE BOCHaJIeHUS TyTeM [10AaB/IieHUst CHHTe3a
NpocTarjlaHAMHOB, KOTOpPbIE UIPAIOT BaXHYIO PoJb B pa3BUTUH CO-
CYOAMCTOM peaKUUU MPU BOCTIATIEHHM.

Kax nosaraiot, 6;10Kana CMHTE3a NPOCTATIaHIWHOB CBF3aHa C MoAaRrJIeHUEM
KOpPTUKOCTepouaaMH akTUBHOCTH doconaunassl A2. ITOT hepMeHT HeoOXO-
AWM A1 peaKkumni BolaeaeHUs U3 pocdoIMNNIOB apaxu1OHOBOM KUCIOTHI, KO-
TOpasA U CIYXKUT HCTOYHHUKOM CUHTe3a npocTarjiaHauHoB. [lonaraior, 4To Kop-
THUKOCTEPOMlbl MHOYUUPYIOT CHHTE3 OeJIKOB ceMeilcTBa TUNOKOPTUHOB, KOTO-
pble, B NPUCYTCTBMU HOHOB KaXblUUsl UMEIOT BbIpaXeHHYIO TEHACHUUIO K CBSI-
3bIBAHUI0 C aHHOHHBIMU dochonunuaamu. biaroaaps TakoMy KOHKYPEHTHOMY
cBiA3bIBaHUIO (pocdosinnaza A2 yxe He MOXeT BbicBOOOXIAaTh apaxMl1OHOBYIO
KHUCNOTY B 10CTATOYHOM KOjlMuecTre, KpoMe TOro, ecThb JaHHbIE, 4TO 3TH OeIKH
MOTI'VT HEIOCPEACTBEHHO CBA3bIBaThCcA ¢ Qocdonunu3oii A2 u ON1OKUpoBaTh e¢
AKTUBHOCTb.

HaHHbIf MeXaHU3M peryJIsuMHU ABJ9eTCA eCTeCTBEHHbIM NPOUecCOM U Npo-
HUCXOIUT B XKUBOM OpraHH3Me NOCTOSIHHO.

Kpoume Toro, Ha NOBEPXHOCTH MHOTHX KJIETOK UMeIOTCs peLler-
TOPBI K KOPTUKOCTepouaaM (HanpuMep, Ha Ty4HBIX KJleTKax U 6a3o-
¢puaax). [ToaToMy KOPpTHUKOCTEPOHIbI MOTYT HEIMOCPENCTBCHHO MO-
IABASTh AKTUBALIMIO U ICTPAHYNSALIMIO 3TUX KIEeTOK U, KaK CJeacT-
BHME,pa3BUTHE BOCNATEHUS NIPU aNLIEpTHUSIX.
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KopTHKOCTEepOUAL! —— OYEHE LIeHHLIE [pernaparsl, 4acTo crnacato-
111e XU3Hb 60bHOro. QnHako ciienyeT IOMHUTh, YTO OHU MoaaBs-
10T BOCMaJleHUe, He YCTpaHss ero NpuyuHel. KopTUKOCTCpOUIbl He-
I1710X0 NMEPCHOCATCA, IaXKE B BLICOKMX J03aX, OMHAKO MPU UX JUTUTENb-
HOM NMpUMEHCHUH (KaK M APYTMX TOpMOHANBHBIX MpenapaToB) BO3HU-
KaCT MHOTO ITpobaeM: TMIepTEH3US, OCTEONOPO3, HCTOHYEHUE KOXH,
riayKoMa, MoBbILLIEHHAS YYBCTBUTENbHOCTE K MH(EKLIMAM U T. 1.

2. Hecmepoudnvie npomueoeocnasumeavnvie npenapamel.
OTU npenapartbl NpeacTaBasAlOT coboil NOBOJBHO Pa3sHOPOAHYIO
rpynny XMuMMYeCcKUX BelUecTB, KOTopble 0ObeAUHSET OJHO CBOIMCT-
Bo. Bce onn nogaBasiior GMOCHHTE3 MpocTarjaHAMHOB B XXUBOM Op-
raHu3Mme.

[1pu 3TOoM nonaBn¢HUe GHOCUHTE3a MPOCTArNaHAWHOB NOCTHTa-
eTcss He nyteM Gnokansl MpPolLEecCOB BBICBOOOXIEHUS apaXUIOHO-
BO#1 KUCAOTH! U3 hochonUNMUAOB, KaK Y KOPTUKOCTEpOUIOB. B naH-
HOM clyyae HernocpeacTBeHHO HapyluiaeTcsi Mpouecc CUHTE3a Mpo-
cTarnaHaMHoOB U3 yX¢ cBOOOIHOM apaxMAOHOBOI KUCNOTHI. bnraro-
Japsl MoIaBJcHUIO aKTUBHOCTU (pepMeHTa LHMKJIOOKCUTeHa3kbl, Ha-
pyllaeTca CHHTE3 Ha4abHbIX IPOAYKTOB MeTabou3Ma apaxXuiaoHo-
BOI KMCIIOTBl — HUKJINYecKoil sHnonepekucu PGG2,

HecTtepouanble npoTUBoOBOCHANUTE/IbHBIE TpenapaThl MOTYT MOAAB/IATh aK-
THUBHOCTb HUKTI00KCUTEHAa3bl pa3HbIMU MYTAMU — NpAMBIM CBsI3bIBAHWEM Ipe-
napara ¢ ¢epMeHTOM MNHK Onokanoit ero akTuBHocTH. Hanboaee xapakTepHblii
NpYMep MepBOro BapuaHTa — KOBAJIEHTHOE CBSi3blBaHUE alleTUACATIMUNTOBOM
KUCNOTHI C OCTATKOM CepUHa B COCTAaBE OKCUIeHA3bl U NOLaBlAeHle ee aKTHBHO-
ctu. Hekotopele npenapatel (MOynpodeH, nUpoKcHKaM) cBsi3hiBatoTcs ¢ ep-
MeHTOM 0o6paTuMo Gnaromapsi rMapogoOHbIM cBA3IM. Takum o6pa3oM, OHM
KOHKYPUPYIOT € NPUPOIHBIM CYOCTPaTOM — apaxXmMIOHOBOI KUCJIOTOIM.

TlonaBpneHHe akKTHBHOCTH UMKITOOKCUIeHa3bl MOXET MPOUCXOAUTE BCACICT-
BHe KOHKYPEHUHUH C MepeKUChIo BOAOPpOaa U JunonepekucaMu. eslo B TOM, YyTo
A1 aKTHBALIMU 3Toro ¢epMeHTa HeobX0auMbl HeGosblIMe KoTHdecTBa Hy05 1
aunonepekuceit (= 10 HM). M HekoTOopbie NTpOTUBOBOCHANIUTEIbLHBIE Hpenapa-
Tl (NapaneTaMoN, HAanpUMEP) HApsL1y ¢ TeM, YTO OHHU CBS3bIBAOTCA ¢ HUKI00-
KCHUreHa3oi, crnocobHbl NoJaBaATh €€ aKTUBHOCTb M NMyTEM KOHKYPEHUHHU C
3TUMU nepekucaMi. B yc10BusAX xXe 6obLIOTO KOTMYECTBa Nepekuceit, Hanpu-
MEp, B o4are oCTpOro BocnajeHus, napaneramos HeapdekTuBeH. OIHAKO NpH
HEBbLICOKOM YPOBHE JTEHKOUMTApHOI UHDUILTpAUUU ero 3ddeKT NposaBaseTcs
B JOCTAaTOYHOMW CTENEHU.

KpoMme HHrHOULIMK cHHTE3a MpOoCTarnaHAMHOB, 3TH IpernapaThl
(HanpuMep, MHIOMeTaUMH U (peHaAMaThl) OKa3blBalOT HUHITUOHPYIO-
uiec aeiicTBUe Ha apvrue depMeHTH — docdonumnasy A2, IHalnI-
MUUEPOAKUHA3Y U AMALWITIMLUCDPOIUTIasy.
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Hecneunduueckue 3PpdpeKThl NMpOTUBOBOCIAIUTENBHBIX IIpe-
11apaToOB MOIYT ObITh CBSi3aHbl U C rMApoOOHOCTHIO HX MOJEKYN.
OcHoOBHbIe HeCcTepOMWIHbIe TPOTHUBOBOCITANTUTENbHLIE Mpenaparthl
npencraBieHbl € maba. 6.1,

Tabnuuya 6.1.
Knaccuduvkayma HecTepouAHbIX MPOTUBOBOCNANUTENbHbIX
nNpenapaTtos 8 3aBUCUMOCTU OT XUMUYECKOrO CTPOEHMA.

[Tpou3zsodrbie canuyunosol Kucromsi

AueTHJcanuunioBas CanuuuiaTt HaTpus
KHCJIoTa HudnyHucan

[Tpou3sBoOHbIe nponuoHoBoU KUcnoms!

HanpoxceH Onypbunpoden
Ho6ynpogen bpydeH
KeTonpoden DenbpydeH

flpou3s00HsIe aHuAUHA

TNMapaueramMon
Ayemokxucnombsi

HNHaomeTaunH

®euknopeHax CynuHaak
Oxcuxamsi

[Mupokcuxkam
[Tupo3sonorsi

Oxkcugenbyrazon

A3sanpona3soH POennndyrasoH

lTpoussodnsie penamosol Kucaomel

MedenaMoBas KucioTa MeknogpeHamoBas KUCaoTa
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Bce a1 npenaparthl 061aaal0T TpeMst OCHOBHBIMY 3¢ ¢rekTaMu,
CBSI3aHHBIMM C MHTUOULIMEH CUHTE3a NMpoCcTarnaHIuHOB:

1) npoTuBOBOCTIANUTENIBHBIM — PACCMOTPEH BhILLIE;

2) aHaNTe3UpyIOUIMM — CBSI3aH ¢ MOJABIIEHUEM CHHTE3a Mpo-
CTarJlaHAMHOB B Mo3re. Bo3aMoXHo, 30eCh UIPAIOT poJib U ApYTrHe,
I10KA HeJOCTATOYHO U3y4eHHEIE, MEXaHU3MEI;

3) xapornoHuxamwlIuM — onaromaps 6nokalde npocTariaHiuHa
E, o6pa3syioiuerocst B runotanaMyce. PGE, B runoranamyce yyact-
ByeT B HACTpOiKe MEXaHNU3MOB peryisiiuy TeMnepartypsl Tejaa. Oco-
6eHHO 3¢ dekThl PGE, BeIpaXeHB! B NPUCYTCTBUU WHTEPJIEHKUHA
1(IL-1).

Takum o6pa3oM, ¢ MOMOLIBIO OMTUCAHHBIX BhILLE MTpenapaToB Te
UWJIN UHBIE MEXaHU3MBbI BOCITATUTEJILHON peakL MM MOryT OBITh 3a-
OJIOKMUPOBAHHI.

6.6.2. CrumynaLnMa BOCNanNUTENbHOWU peakyuu

Pa3BuTHe BocnmanuTeNbHBIX peaKLUi ObIBaeT lienecooOpa3Ho
CTUMYJUPOBATh IIpU Teparnuu WJIM IAUArHOCTHUKE BANOTEKYLIHUX,
XPOHMYECKUX BOCMANUTENbHBIX IpoleccoB. [ns noayyeHus atoro
3¢ PeKTa MOryrt ObITb UCTTONB30BaHBI:

1) cneunduryeckue aHTUIreHHBIE MNpelnapaThl (BAKLIMHEI) B UM-
MYHU3UPYIOLIUX UIHU CYTTIEPUMMYHU3UPYIOLIUX J03aX;

2) Hecnieunduyeckye UMMYHOCTUMYNATOPHI B 60bILIHUX J03aX;

3) BocnanutenbHble HUTOKMHBI — TNFa; IFNwy; 1L-1.

B nenoM xe HeoOX0AUMOCTb B IMOJOOHBIX MAHUTTYASALIUSIX BO3-
HUKAET JOCTAaTOYHO PEIKO U NONXKHA MPOBOAUTLECA C OONELLION OC-
TOPOXHOCThLIO.



7. ALANTUBHBLIV (MPUOBPETEHHbIN)
UMMYHUTET — BTOPAA
(CNELUNOUYECKASA) NUHUA
UMMYHHON 3ALLUTHI

Peaxyuu adanmueHnozo ummynumema pazeuearomesa cpasy xmne
gcaed 3a peakuuamu eocnaaenua. B opezanuzme onu ceodsmea x oméo-
Py u Goicmpomy pazMHONCEHUIO AUMPOUUMADHLIX KAOHOG, CNOCOOHBIX
cneyuuiecku pacnoznaeamev anmuzeHsvi 8030ydumean. B Oanvuei-
uieM KAemKu SMmux Ka0Ho86, Jupgepenyupyacs, svipabamoiearom cne-
yuuuecku HanpagieHHbvle MOACKYAbl — aHmMumena, uau, cneyuduse-
CKU paACNO3HABAA MUlleHu, youearom ux.

Anmumeaa pesxo ycuauearom sgppexmuenocme peaxuyuil nepaoi
AuHuU 3auiumol (Pazoyumosa, eHex1eMOUHO20 YUMOAU3A, UUMOAUMU -
yeckux 3¢pdexmos xomnasemenma u 0p.) Onu nosviiarom <npuyeas-
HOCHb» Oelicmeust mux peaxyuli, yKazvlean Hanpaeaienue amaxu ga-
Kmopam 6podcOeHH020 HecneyupuuecKo20 UMMyHumema.

Kak cnenyer U3 ripensinyllero pasieia, BKIIOYSHKe NepBoii K-
HUU UMMYHHO# 3alIUTHI OCHOBAHO Ha IMPOSIBJICHUM peakLIn il BpOX-
IeHHOTO UMMYHHUTeTa. Pa3zBUBaloTcs OHU Oaarogaps ApeBHUM, dBO-
NIOLLHOHHO 3aKpeMUBLUIMMCSH MEXaHH3MaM pacrio3HaBaHUSA KOMIIO-
HEHTOB BO30yAuTENeH U MaTepHana cOBCTBEHHBIX MOBPEeXACHHBIX
KieToK. Jnsa ynajieHus U3 opraHu3ama HenmaTtoreHHbIX ¥ cJ1aboBUPY-
JNEHTHBIX MUKPOOPIraHU3MOB 3THX (PaKTOpPOB, MO BCEil BUAUMOCTH,
BITONTHE JOCTATOYHO.

B cnyyae e MaccCMBHOTO 3apaXeHUsI UAU BBICOKO#H BUPYNEHT-
HOCTH BHEAPMBIUUXCH MUKPOOPTaHU3MOB B 3aLIUTY BCTYNAET BTO-
pasi, 6oliee crieunanu3npoBaHHast TMHUSA 00OPOHEI.

BxniovyaeTcs OHa npakTUYeCKU OIHOBpPEeMEHHO € pa3BUTHEM
peakuui HecrieUnpHYECKOro, BpoXieHHoro MMMyHuTeTa. OnHako
nns ee pa3BuTUs TpebyeTca BpeMs, 1103TOMY MPOSABJSAETCA OHA He-
CKONMBbKO MO3XE.

7.1. TPAHCNOPT AHTUFEHOB

PazBuTie cneiliMdpuyecKux KUMMYHHEIX peakUuii TpeOyeT B3ay-
MOIEHCTBHUA pa3HbIX KJIETOK, U Npexie Bcero T- u B-numdouuros,
KOTOpLIE cnocOOHBI pacro3Hapath crieUUprUYHOCTL aHTUICHOB.
HauGonee GnarolpHaTHLIE YCNOBUA IS TAKOTO B3auMOAeHCTBUS

156



UMEKOTCA TONADBKO B CIPYKIYPAX CIICHHAIIUINPOBARHKHDLIA OPIdHOB.
JMIMH, Kak yXe ObIN0 CKa3aHo, ABIAIOTCS BTOPUYHBIE OPraHbl IMM-
¢donnHoit cuctembl (MuMQOy3Ibl, cene3eHKa u Ip.).

Takum oGpa3oM, aHTHIeH (HaTUBHbBIN MM pa3pyHieHHBLIH) MoO-
XKCT OBbITh NOCTaBJIEH M3 oYara BOCIal€eHUs B MECTHBIH JUMbOUI-
HbIil opraH nNM60 ¢ TOKOM UMb (UM KpOBH), TUO0 aHTUTEHITpE-
3eHTUpYIOLIMMHU KleTKaMHU. ITonaraiot, 4To Bropoit nNyTs 6oJjiee co-
BepLUeHEH U ABISAETCA OCHOBHBIM.

[TpyumepoM MocTyIJIeHUs aHTUTIeHa B 1IuMpaTUdecKuil ysen Mo-
XKeT CYXKUTH 3aXBaT U TPAHCMOPTUPOBKA AaHTHIEHHOTO MatepHana c
KOXHOM MOBEPXHOCTU O€NBIMU OTPOCTHATBIMU IMUILEPMOLIUTAMU
(cm. 2n. 3.3). [1pu aTOM NMpoUucxonuT ux nupdepeHuUHaLIns (TIpeBpa-
ILEHHUE) Yepe3 CTaAMuio BYaNeBOM KJIETKUW B 3pefible OJeHAPUTHEIE
KJIE€TKM, CITOCOOHBIE MPEeACTaBASTL 3TOT aHTUI€H aHTUTEeHCIIeUH DU -
YeCcKHUM nMuMdounutaM. Tak Kak MHTEpAUTUTANbHbIE KJIETKH NOKA-
JIU30BaHbBI B JIUMGOy3iax NMPEUMYLIECTBEHHO B TUMYC3aBUCHMBIX
30HAaxX, TO 3TOT MYTH TPAHCMOPTUPOBKM aHTHUIE€HA paccMaTpuBaloT
KaK OCHOBHO# ¢akTop BKIIOYeHUs T-KJIETOYHOTO OTBETA.

[Tpu npyroM BapHaHTE IOCTYNIEHUS aHTUTEHA C TOKOM KPOBH
uan nuMepsl Hanbonbllee 3HaYeHUe NPUOOPETAEeT CBA3bIBaHME U
npe3eHTalus aHTUreHoB Makpodaramu 1 B-numdouuraMu. Kpome
TOro, LieJIbii psil aHTUTeHOB (T-He3aBUCHMEBIE aHTUTEHBI) MOI'VT He-
MocpencTBCHHO caMU BKJIIOYaTh B-KJeTKH, CBA3BIBAsACH C UX aHTHU-
reHpacriosHaloluum peunentopom (BCR).

7.2. 3BAAEPXKKA (YNABJIUBAHUE) IUMOOLUTOB
U 3ANYCK HAYAJIbHbLIX OTANOB AQANTUBHOIO
UMMYHHOIO OTBETA

Cpasy xe nocje JocTaBKyM B TMM@PaTHUYCCKUA y3ea MPOAyKTOB
M3 oyara BocrnaneHus {aHTHUICHOB, TPONYKTOB aKTHBUPOBAHHbIX
KJIETOK U T. [1.) B COOTBETCTBYIOLIEM NUM(POUIHOM OpraHe pa3BuBa-
I0TCA MNpoLecChl, HaMIOMUHaolIME peakKUMH JIOKATBHOro Bochnale-
Hus. [Tpu 3TOM pasBUBacTCA cOCyaUCTas peakilys, a aKTUBUPOBaH-
Hble Makpodary ¥ KJieTKH CTpoMbl JiInMboy3na Ha4YHHAIOT BEIAEATh
BocnanutenbHble UUTOKUHB! (IL-1, TNFa, 1L-6), nentuaer-xemo-
KUHBI 1 1p. UHTEHCUBHOCTB KPOBOTOKA ¥ peLIUPKYISILIUA [1PU 3TOM
BO3pacTaioT.

Bcnen 3a aTMM pa3BUBaeTcs MHTEpECHLI 3¢ddeKT, MNonyyus-
LIMiT Ha3BaHME 3alepXKH UNU YNhaBIUBaHUS («apecTa») JuMdpouu-
TOB.
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BHauajne noa BAUSAHUEM UUTOKUHOB (OCOOeHHO B-XeMOKHUHOB) INPOUCXOAUT
3alepXKa B iuM@oyine Bcex TUMPOUIHBIX KieToK. Yepes HECKOAbKO MUHYT
OTTOK BOCCTaHaBIUBAETCs, HO COXPaHsETCA 3aNpeT Ha OTTOK KNeTOK, HECYILUX
crneUndUYHBIE PELIENITOPLI K AaHHOMY aHTUTEHY.

[Tonarator, 4To 3¢deKThl 3a1epKKH OTTOKA TUMGOUNUTOB pa3BHBAIOTCH B OT-
BET Ha crieludHuecKoe CBs3blBaHUE JUM(POUUTAPHBIX peleNTOPOB C aHTUre-
1ioM. IpryemM 31TOT Npolecc coBnagaeT ¢ HaYaAbHBIM 3TaNoOM aKTUBALIMH Kie-
TOK BOCNaJUTEAbHBIMU UMTOKHHAMM.

Takum o6pa3oM, B TeueHUe KOPOTKOro BpeMeHM (HEecKObKO
4yacoB) B TUM¢Oy3ne NMPOUCXOAUT CKOTUIEHHE OCHOBHOM MaccChl aH-
TUreHCNeUUPHUYHBIX NUMGOLIMTOB opranusMa. ek 3Toro Me-
XaHHU3Ma OYEHb pe3yJNbTaTUBEH IJIA PAa3BUTUA MMMYHHOIO OTBETA,
MOCKONBKY KOHUEHTpaUuus LUPKYNHPYIOLIUMX KIETOK, Gonee HIH
MeHee CMTeUMPUYHBIX K JaHHOMY aHTUTEHY, BHayajle Ype3BbiYaiHo
Mana. MexaHu3M xe ynapjivBaHUA Mo3BonsieT 3(eKTUBHO KOH-
LIEHTPUPOBAaTh UX B ONHOM MECTE,

VicxoaHbIM Ans 3amyckKa aaarnTuBHOIO MMMYHHOIO OTBeTa SIBJIS-
€TC MOMEHT, KOT/la B perMOHaANbHOM NUMGPOUIHOM OpraHe Tpu-
CYTCTBYIOT:

1) aHTUreHnpeseHTUpYIOLLINE KINETKH, HCCYLLHUE Ha CBOCH no-
BEpXHOCTH aHTUTEeHbI B Kommaekce ¢ Monekynamu MHC knacca lI;

2) aKTUBMPOBaHHbIE TUMQOLUTL] Pa3HBLIX MOMYNALMHA, CITELM-
¢pUYHBIE K NTaHHOMY aHTUIEHY;

3) MUKPOOKpYXeHHe, 0BecITedUBalollee CHHTE3 COOTBETCTBYIO-
KX UMToKMHOB — IL-1, IL-12, XeMOKMHOB M 1p.

Kak mpaBu.10, U 3arycka UMMYHHOTO oTBeTa (/U1 OOJbIUKH-
CTBa aHTUreHoB) TpebyeTcs akTUBauus T-xennepoB — Th. AHTure-
HEBI, OTBET Ha KOTOpbie pa3BUBAcTCA ¢ MoMollbio Th, moay4yuau Ha-
3BaHUE TUMYC3aBUCHMBIX, 2 CaM OTBET — THMYC3aBUCHUMbBIM UM-
MYHHBIM OoTBeTOM. /lpyroi BapuaHT, Koraa ydyactust Th He TpeOyet-
C$1, Ha3bIBAIOT TUMYCHE3aBUCUMBIM UMMYHHBIM OTBETOM.

IMonaratot, 4To akTHBauKg Th NPOUCXOAUT cleaylolluM oOpa3oM. B Tumyc-
3aBUCHMBIX 30HaX JMMGOUIHBIX OpraHoB Th KOHTaKTHpYIOT B HOpME C leHa-
PHUTHBIMM KiieTKaMU, B yCOBMSX «y/IaBTUBaHUA» TAKOI KOHTAKT YacTo ycTaHa-
BIMBAeTCA 4epe3 3KCIpecCHpOBaHHblEe HA NEHAPUTHLIX KIETKaX MOJIEKYHI
ICAM-1, B3auMoaeiicTByolune ¢ HuTerpuHoM LFA-1. Tpu pacnozdaBanuu T-
XeNNepoM COOTBETCTBYIOLIErO aHTUIEHHOTO KOoMIUIeKca Ha nosepxHocTH APC
BO3HHKaeT CUrHaJ, KOTOPLIA aKTUBUpYeT UHTerpUH U JejlaeT BClo CBA3b Honee
npoyHOoi. B 3TOM cilyyae BO3HUKAET ellle O4HA CBA3b: Kopeuentop CD28 B3an-
MozeitcTpyeT ¢ CD80 1 CD86 Ha MeMOpaHe 1eHAPHUTHOM KAETKH (M. ea. 3.6.1.1).
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B utore yepe3 TCR u KopeuenTopsl B KNE€TKY noaaeTcs CUrHajl, npuBoIf-
uIMil K aKTUBallMK KJIeTKH M 3KCMIPECCHU Ha ee TMOBEPXHOCTH pelenTopa Wis
[L-2.

CyIlLHOCTb 3TOro BHYTPUKJIETOYHOTO CUTHasa COCTOUT B peakuuu ¢ocdopu-
JIMPOBAHHS THPO3WHA, OCYLUECTBAEeMON TUPO3IMHKKMHA3aMH, aCCOLHHpPOBaH-
HbiMH ¢ KopeuenTopamu CD4. B nanbHeiiiieM 3anyckaeTcs Kackal peaknuid,
B KOTOpPbIX CYLLECTBEHHYIO POJIb UTPAOT THPO3UHKUHA3B pPa3HbiX [pynn. B uro-
re 3To NMpUBOIMUT K akTHBaUMHU dochoaunassl C. OHa MHIYUMPYET BLICBOOOX-
deHue BHyTpuKieTouHoro Ca**, KOTOpbIil CBA3BIBAETCA C KalblWHEBpUHOM
¥ aKTUBUPYeT UUTOMNa3MaTUYecKue GakTopsl TPAaHCKpURUUK. MUrpupys B aa-
po, OHH BKJIIOYAIOT reHbl, HeobXoauMble s BuipaGoTku 1L-2 M akenpeccuy pe-
uenrtopoB s [L-2. (nodpobree cm. en. 3.6.2). K ToMy xe 3TH T-Xennepwl HayM-
HaloT camu BhiaensTh [L-2, BKI0Yas camoaKTHBUpYIOILUA MeXaHU3M 3anycKa
nponudepann. To ecTs B pe3y/ibTaTe NMPOUCKXOAUT YCHIEHHOE pa3MHOXeHUE
KJIETOK AAHHOTO KAOHA. bHONOTMYeCKHl cMBICA 3TOrO SIBACHMA BIIOJIHE MOHS-
TeH — OHO TMO3BOJISIET B KOPOTKOE BpeMs YBEJIMYHUTb MATOYMCJIE HHYIO TTOMYJISA-
HHI0 aHTUTeHCNeNHPHUECKUX KIETOK BO MHOTO pas.

[Tocne HeckONBbKUX NeNieHHK (TakKuMe KIeTKM HasbiBaioT ThO-
KJIETKW) MPOUCXOOAUT pa3nesicHUE XeJNepoB Ha ABe OCHOBHELIE CYO-
nonynsitmu, Thl u Th2 (cm. 2n. 3.5.2), onpenensiioline B AanbHeli-
IUeM IpeUMYLIECTBEHHbLIH THNT UMMYHHOIO OTBeTa — KIETOYHHI
WJIU TYMOPAJbHEIA.

B «peilleHUU» ANTEMMB] — MTOHAET Y OTBET MO KNETOYHOMY WIH
TYMOPAJIBLHOMY TUNY — IMPHHUMAIOT yyacTHe MHOTHE (paKTOpHI.
[1pexne Bcero, 3To 3aBUCHUT OT CTPYKTYPHI Y 1036l CAMOTO aHTUIEHa,
a TAKXKe OT MyTei ero IpOHUKHOBEHHUSA B opraHu3M. Tak, iuddepen-
Huauum B Thl 1 pa3BUTHIO KIETOYHOTO OTBETA CIIOCOOCTBYIOT:

— BbICOKUE UAU 0YeHb HU3KUe 0036l aHmuzeHa;

— Haauyue 8 e20 cocmase 2UdpogobHeix epynn;

— npedcmasnexle aHmuzeHa Makpogazamu U OeHOpumHbIMU Knem-
Kamu numMepoysnos;

— BbICOKUe KOHUeRmpayuu IL-12 8 MUKpOOKpYXeHUU nuMgpoyumos;

— NPOHUKHOBEHUE GHMU2eHa Yyepe3 KoXHble bapsepsi.

Huddpepenunupoke B Th2 ¥ pa3BUTHIO TYMOpaJbHOIO OTBETa
CMOCOOCTBYIOT:

— cpedHue 003bl aHmuzeHa;

— npeszeHmayusa aHmuzerHa B-kremxamu;

— BbICOKUe KoHUeHmpayuu IL-4 U MUKPOOKpyXeHue cefeleHKu unu
NUMPOUOHBIX Op2aHO8 CAU3UCMbIX 06oN0YeK;

— NepopansHoe UnU UHMpanasansHoe NPoHUKHoseHUe aHmuzeHa.,

Jns HanpapneHUusa AugepeHUnpoBkd ThO B HYXHYIO CTOpOHY
CYLIECTBYIOT pa3/IHYHbIe BellecTBa. HanpuMep, BaKUWHaUUS € MO~
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HbIM aabioBaHTOM PpelHaa MPUBOANUT K Pa3sBUTHIO KJIETOUHOIO OT-
BeTa (Thl), a coBMecTHO ¢ anloMOKanMEBBIMU KBacllaMU UAU THUI-
POOKUCHIO aNmiOMUHUSA — K rymopanbHoMmy (Th2). Ing ycuaeHus
IngdepeHUUPOBKU B HanpaBiieHMM Th2 KieTok Ucroib3yeTcst Tak-
Xe xosecKaabunideppon.

Ecny o6pasyeTcs «nepeBec» TOM MK UHOI NTONYyASILUY, TO ITO
MOJIOXKEHHE BIIOCieACTBUN TOMBKO YKPEILISAETCS, MOCKONBKY CYIIIC-
CTBYET UX B3aUMHBIH aHTarouu3m. [Iponykt Thl — UHTEpdepoH v
nonasinsaeT pa3Butue Th2 Kierok, a nponykr Th2-knerok — IL-10
nmogasisieT pa3BUTHC Thl xenmepoB. 3T MexaHU3MBbI MMOLIEPXKUBa-
10T OMpeNeNCHHYIO JOMUHAHTHOCThE 4 AHTAarOHU3M KJIETOYHO! U Iy-
MOpanbHoOit ¢dopM MMMYHHoro otBeTa. Jlo Beeit BUOAMMOCTH, opra-
HU3M Kak Obl «HaluymnbeIBaeT», KakKoil MexaHU3M Haubonee apdek-
TUBEH I HeUTpanu3auMU Bo3OynuTensi, U 3aTeM KOHLIEHTPHUPYeT-
CA UMEHHO Ha HEM, He «TpaTA CHbI» Ha peanu3annio HeadhdeKTUB-
HBIX MEXaHU3MOB.

TeMm He MeHcee, B eCTECTBEHHBIX YCIOBUSAX MHGDEKLIMOHHOTO Mpo-
Liecca NMposiBIEHUSA HEAOMMHAHTHON (OpPMEBI TOXE MOTYT COXPaHATh-
Csi, 0COOEHHO HA paHHMX ITanax pa3sBUTHUSA MHGEKLUOHHOI OOIE3HM.

CrenyeTt OTMETUTB, YTO TUIl UMMYHHOTO OTBeTa BO MHOTHUX Cly-
JyagX MOXET CIYXHUTb NMPOrHOCTHYECKUM mnpU3HakoM. Hanpumep,
MOSIBJIEHUE BBICOKUX TUTPOB aHTUTEJI IIpPU TyOepKyne3e UM Nerpe
O3HayaeT HebnaronpUATHRIA [POrHO3 1A TeYeHUs OONE3HH.

Takum o6pazoM, 3anyck peaklmii cneltudruyecKoro UMMYHHO-
ro OTBETAa OOLIYHO UMEET B CBOEH OCHOBE:

1) pa3BUTHE BOCTTAIMTEILHOM peakuuy B NMM¢ONIHOM OpPTaHe;

2) KOHLleHTpaUUI0 aHTUTeHCTIennpUYECKHUX KJIOHOB TMMGOLH-
TOB;

3) axTuBauuio ¥ npoaudepaunio T-XeanepoB ¢ naabHewe
opUeHTaunuei anddepeHUMpoBky B Thl-kneTku (KJ1eTOUHBIH MM-
MYHHBI oTBeT) UM B Th2 (ryMopanbHbIif UMMYHHBIH OTBET).

7.3. KNETOYHbIN UMMYHHbIA OTBET

KnetoyHblii UMMYHHBIH OTBET NJOBONBHO pa3sHOoOOpa3eH, U He
BCe €I0 IPOABIECHUA NOCTATOYHO U3YYEHHI.

B HacToslllee Xe BpeMsi MOXHO BBUIENMTH HECKONBKO TUITOB
KJI€TOYHOIr0 UMMYHHOTI'O OTBETA, KOTOPLIE pa3nuyaloTcs Kak no Me-
XaHU3MY peakUMH, TaK U 10 COCTABY yYacTBYIOLIUX KJIETOK:

1) peakiiusi THIIEpYYBCTBUTENLHOCTH 3aMEUICHHOTO THIIA;

2) uMtoToKcHu4yeckuit T-KneTouyHblil 0TBeT;
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3) pcakuHs OTTOPXKEHUS TPAHCIUIAHTAaHTa.
W3 Hux nepBble OBe Haubojee 3HAYMMBI LI WHGEKLIKOHHOIMA
[aTOJOTMU Y NTOTOMY OYIYT pacCMOTpPEHBI NoapoOHee.

7.3.1. TMnepuyBCTBUTENBHOCTL 3aMeQJIEHHOro TMNa

[¥nepyyBCTBUTENBHOCTD 3aMelUIeHHOTo THUIMa 6bljla OfHOI U3
NnepBbIX UMMYHOJIOTMUYECKUX peakKlMil, KoTopas HCIIoJb30BaNiach
IUt AIMarHOCTHKH TYOepKyJiesa, U NoTOMY JOBOJbHO XOpPOILO M3y-
YyeHa.

B ocHoBe peakliyk 3aMeUJIEHHOTO TUIIA JIEXMUT CrielH(prYecKoe
MMMYHHOE BOCIaJieHHWe, KOTOpoe PpasBUBAOT Hecrieuuduyeckue
KJIeTKH — Makpogary. OnHako U1 pa3sBUTHs TaKOM BocNaIMTe b-
HOM peakuMu Makpodaru noJXXHbl ObLITh aKTUBHPOBAHBI crieluPpur-
yeckumu T-xejinepaMu. ITo NoApasyMeBaeT, YTO OpraHU3M JOJIKEH
ObLITh CEHCUOUIU3UPOBaAH (T. €. IPeABAPUTENAbHO NO/KEH KOHTAKTH-
pPOBATL C ONpelesieHHbIM aHTUTeHOM). braronaps 3ToMy B OpraHus-
Me nospiastoTcs Th-xkieTku, cnelrduyecky pacno3Haouine 3ToT
KOHKPETHLIN aHTUTEH.

[Tocne kontakTa ¢ kieTkaMu APCg, Npe3eHTUPYIOLLUMU aHTH-
reH, T-xelnepHsble KJETKUM HAYHHAKOT BbLAEJSTh CMeCh LIKTOKMHOB
(IFNvy, TNFa, IL-2). 5TH UHTOKUHB MOLHO AaKTHBHPYIOT MAKpO-
¢aru. B otBer Makpodary pa3BUBAIOT peakKLKK pecliMpaTOPHOro
B3pLiBa U CEKPETOPHOM nerpaHysiinM, cekpeTupyiorT NO™ 1 ee Me-
TaOOJIUTHI. DTO CrIoCOOCTBYET pa3pylIeHUIO He TOJILKO HH(peKTa, HO
M coOCcTBeHHOM TKaHU. B pesynbrate, Ha MecTe NpOHUKHOBEHUS
UH(deKTa (UWIU aHTUreHa) pa3BUBaeTCs JIOKAIbHOE BoCIaieHHe, BhI-
paxatouteecss B QOpMUPOBAHUH OFPAHUYEHHOM IUIOTHOM NPUITYX-
JIOCTH.

PeakLiMy 3aMeIEeHHOTO THIMA MOTYT pa3BUBaTbCs TOJNBKO B OPraHU3Me, B KO-
TOPOM KMEETCS MHOTOUMCJEHHAs TIOMYJSUMUS crieundruecKUx st 1aHHOTO
aHTureHa T-xeanepos, BepHee, Thl-knerok. Takasg cUTyauusi MOXET pa3BH-
BaTbCsl B UHPHULIMPOBAaHHOM, BaKLIMHUPOBAHHOM WIH CleLtHaAbHO CEHCHOUIHN-
3UPOBAaHHOM opraHu3aMe. [MnepyyBCTBUTENILHOCTD 3aMEIEHHOTO TUMA ABJsAET-
cs 0OHOI U3 PopM 3alUThl OpraHMU3Ma 0T UHGEKTA.

[Tpu aToM BHauane pa3BuBaeTCs MHAYKTUMBHas da3a, B KOTOpPOii, KaK OTMe-
YeHo BHLIe, MpoucXoaMT akTuBauus ThO (CD4%), a 3ateM ux anddepeHun-
poBKa. B naHHOM ciyyae B HanpaBaeHur Thl. 3aTteM Bo BTOpOIt (3dbdekTOp-
Hol1) da3se peakunu 3T Thl KneTkun B3aumoneiictBylotr c APCg, npe3eHTHpyIO-
LLIMMU UM TOT Xe aHTUTeH. Bo3uukaeT curHan (yepe3 TCR), koTopriit yveunrpa-
€TCs B3aMMOeiicTBHEM KOCTHMYMpyloineit Monekyabl CD28 (co c¢TopoHbl
Thl) u monekynst CD80 (co ctopousl Mmakpodara). [1pu 3toM Thi akTHBHpyeT-
Csl ¥ HauMHAaeT cMHTe3KMpoBaTe UMTOKUHLI [IFNYy, IL-2, TNFa, GM-CSE
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ITH uUMTOKHHBI (0cobeHHO IFNy 1 TNFa) MollHO akTUBHpPYIOT Makpo-
¢daru, KoTopble MpuobpeTaloT BhlpaXKeHHble OaKTepULIMAHbIE U LUTOJUTHYE-
ckMe cBolictBa. OIHOBpeMeHHO OHY caMM BhIAENSIOT GoblIoH HaGop LUTO-
kuHoB (IL-1, IL-6, TNFa, IL-12), xeMokutbl, O5~, NO 1 Ipyrue npoayKTH.
bonblloe KOJIUYECTBO TAKUX LUTOKUHOB OGYCNOBAMBaeT pa3sBUTHe LLIUPOKO-
ro cnekTpa obuiuxX U MecTHHIX peakumii. BoipabaTbiBaeMble XeMOKUHBL U MPO-
IOYKTbl ACCTPYKUMU TKaHeil TPUBJIEKAIOT B oYar Hoble MOHOUUTHL. ITpucyr-
cteue GM-CSF cruMynnpyeT Muejionoas, a IL-2 — nponudepaunio T-num-
$poLuunTOB.

XapakTepHo, YTO BOCMaAUTe/IbHas peaKLiMsl COMPOBOXAAETCH NPH 3TOM A0-
BOJIbHO ¢J1ab0 BhIpaXXeHHOoi cocyaucTol peakumeil, BMecTe ¢ TeM B ouare Boc-
najeHus pa3BUBaeTCsl UHTEHCUBHAS HHOWUIBTPallusa TKaHe M, YTo BbIpaxaeTcs B
CWIbHOM YIUIOTHEHUWHM BOCMAIEHHOTO yyacTKa.

TakuM 06pa3oM, B OCHOBe TMIIepYYBCTBHUTEIbLHOCTH 3aMelIeH-
HOTO THIa JIEXUT He akTUBHOCTb uuToToKcHyeckux CD8 T-nuMm-
(polMTOB (KaK CYMTAIOCh paHblie), a AeATEAbHOCTh T-Xe/lnepoB
(CD4% kitetok), akTUBHpYIOLLKMX Makpodari, KoTopbie B CBOIO oue-
pellb Y BbI3LIBAIOT BOCMIAIMTE/ILHYIO PEaKHIO.

7.3.2. UurotOoKcuueckana peakuma T-knetok

CrneuupryecKmii LMTOTOKCHMYEeCKU 3(hdeKT (cneLrpruiyecKuit
KOHTAKTHBI# KWJUTMHI) 0OblYHO pa3BUBAlOT T-KWuIephl, T. e. T-
KJIETKM, Kak TpaBuio, Hecylime mapkep CD8Y. AkTuBaumio 3Tux
KneTok obyciioBnuBaloT APCg. OnHaKo aHTHIeH (NIENTHI) N0JIKEH
ObITb BcTpoeH He B nponyktel MHC knacca I, a 8 Monexynst MHC
knacca | (em. en. 3.5.2). Takas akTuBanvs MoXeT ObITb 06yciioBIIe-
Ha pacrno3HaBaHHEM aHTUIeHa T-KIeTOYHBIM PelieNITOPOM U BKIIIO~
yeHHUEM KocTUMyaupylomwMx monaekyil CD28—CD80. KoHeuHbIM
pe3yJibTaToM 3Toro Tipouecca gBasgercsd akTuBauusa T-kuanepa, ero
OnacTrpaHchopMaursi ¥ IKCNPECCHUS Ha €0 MOBEPXHOCTH peLIENTO-
poB win 1L-2. B nanbHeiuieM NpUCYTCTBYIOLLIUE 3AeCh XK€ aKTUBU-
poBaHHbI¢ T-xeaneps! (Thl) Buiaensior IL-2. Brinoanss pons ga-
KTOpa pocTa, UUTOKUH 3acTaBiasieT JaHHbIN KioH T-KUIIepoB fpo-
aundepupoBatb. KpoMe Toro, I1L-2 MoryT BbIpabaThiBaTh M CaMu
CD8"-xieTkH, 4To oBecneyrBaeT UM pa3sMHOXEHHe MO ayTOKPUH-
HOMY MEXaHM3My caMOToUIepXKaHKs,

CnenyeT OTMETUTD, YTO MeMOpaHHbI KOHTAKT I8 npe-T-Kui-
JepoB ¢ T-xeanepamu abcosioTHO He obg3arenieH (KaK 3TO CYUTa-
JIOCb paHbllie), a aKTUBALUS BIOJHE MOXeT NPOUCXOAKTb ¢ MOMO-
1IbI0 LIMTOKHHOB. bojiee Toro, onucaHbl ycjoBusi, Korna audde-
peHuMauusa T-KW1epoB npoucxonuna Booblue 6e3 momowu T-xen-
nepoB. [1ng sToro HeobxonMMa BbicoKasd KoHueHTpauus IL-2,
TNFa u/unu IL-15.
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TakuM 06pa3oM, KOHTAKT CO CeMPHUUECKUM NTeNTUIOM BKIIO-
yaeT KacKal peakuui, Onarollaps KOTOPbIM BO3HMKAaeT BO3MOX-
HOCTb NpoaKrdepallMi U HAKOIIJIEHUs OONbLIOTO KOJKUYECTBa Kie-
TOK crnielMpuryeckoro kJoHa. B najabHellieM 3TH KneTkKu odecrie-
YHUBAIOT UMTOTOKCHYECKUIA KWIJIMHT KJIeTOK-MUILIEHEeH, Ha NoBepX-
HOCTH KOTOPBIX 3KCIIPeCCUPOBAHLI aHTUI'CHBLI HYXXKHOM crienugpuy-
HOCTH B KOMILIeKce ¢ MojiekynamMu MHC xnacca 1.

OcHosHoil MexaHu3mM KuaauHza NPaKTHYECKK UAEHTHYEH Me-
XaHM3MY C MCIIOJIb30BaHKeM TepPOpUHOB U TPaH3MMOB, KOTOPBIil
Hecnenuduryecku paspuBaloT NK-kneTku (em. 2. 6.3.4). OnHako B
oTanuue oT Hecneunudpuyeckux NK-xnetok, penepryap KuUiepHo-
ro MexaHusMma T-kineTok 6ojiee pasHooOpaseH ¥ COBepllieHEH.

Hapsay ¢ BbicBoOOXIeHKEM TPaHyJ, BaXXHYIO poJib B KWIJIMHTE
MMIUIEHEe HUrpaeT 3KCIpeccus Ha TMOBEpXHOCTH KUJLIepa JIMraHaa
1 Moaekyn Fas (CD95, MmonekynsipHas macca 48 k/la). O1oTt au-
ranll (FasL), BzanmonelicTBys ¢ Fas-MosleKyjiaMu MULLIEHU, NTepena-
eT «CUTHaJI CMEPTU» BHYTPb KJIETKM, YTO U BLI3LIBAET €¢ IporpaM-
MMWpOBaHHylo THOenb (anonto3). CyuTaeTcs, YTo B nepenaye je-
TaJbHbIX CUTHAJIOB KJIETKaM-MHILIEHSIM MOXET YY4aCTBOBATb TaKXe U
TNFa, koTopwiit cekpetupyoT T-kwuiepsl (CD8Y). IMpu s1oM
anonTo3 MOXeT pa3BUBaTLCA U Nocje TOro, Kak T-Kujjiep oTae -
Csl OT MUIIEHM.

OtMeualoT, 4To cTpoeHue Fas-Monekyn u peuentopa wiss TNFa
oyeHb noxoxu, a TNFa obyciosinBaeT rubelb KneTKHM-MUILIEHU
TaKXe 10 MeXaHu3My anonTo3a. (MHoroa kuanepHbie 3p@peKTh Yye-
pe3 Fas-MoJieKysbl MoryT pa3BuBaTh 1 CD4™ ieTku.)

[1pu B3aumoneiicTBIM 3TUX PELIETITOPOB BKIIOYAETCS CUTHAJ YEPE3 MOJIEKY~
7bl, CBSI3aHHbIE ¢ JoMelioM rMbesin (DD) Bo BHYTpHKIETOUHOI YacTH pelenTo-
pa Fas. TH cMrHaabl NpUBOAST K aKTHBAalLlMK CEPHUHOBLIX NMPOTeHHAa3 — Kacnas.
ITocaeaHMe Yyepe3 KacKal peaklMil aKkTHBUPYIOT 3HIOHYK/1€a3bl, a T, B CBOIO
oyepenb, BKAloyawT nedparmentaurio JHK. MexaHusm pacuienjieHus
A HK — ocHOBHOIT MEXaHK3M anonTosa.

7.4. ['YMOPAJIbHbIN UMMYHHbIA OTBET

Crieundpunyeckuit r'yMOpaJibHbIii UMMYHHbBI OTBET 0OYCJIOBJICH
ceKpeuueil B-nuMbounTaMu 1 niaasMaTU4ecKMMHU KJIETKaMU crie-
LUU(PUYHBIX U1 aHTUreHa MOJIEKYJ, Ha3biBaeMbiX aHTUTelaMu. Kak
VITOMUHAJIOCH Bbillie, aHTUTeN1a obaanaeT OMPYHKLKOHANbLHON aK-
TUBHOCTBIO U MOTYT CBAA3LIBATLCA KaK C aHTUTEHOM, TaK U C COOT-
BETCTBYIOLIMMHU pelieNnTopaMH Ha MOBEepXHOCTAX MEMOpaH MHOTHX
KJIeTOK. 9TO UX CBOMCTBO ¥ OOYCJIOBJIMBACT OFPOMHOE MHOroobpa-
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3e UMMYHOJIOTHYECKHMX peakliil. Pasnnyalot ase a3kl ryMopaib-
HOTO MMMYHHOTO OTBETa — WHAYKTHBHYIO U TIPOAYKTHBHYIO.

7.4.1. UugyxTneHaa ¢asa rymopanbHoOro oreeta
(pacnosHaBaHue aHTUreHa v B3aumogencTene
¢ T-xennepamu)

[lon MHOYKTUBHOHN (pa3oil rymopaibHOro UMMYHHOIO OTBETa
ITOHUMAIOT TNPOLIECCH], B TeUeHKE KOTOPHIX B-1MMpouuThl nojyya-
10T psa HeoOXOAMMBbIX CUTHAJIOB [ cBoe# npoiudepauru u nud-
depeHUPOBKH,

B MexaHH3Max TMojyyeHHs CTUMYJHMPYIOIUMX CUTHaloB y B-
KJIeTOK UMEIOTCS HeKOTOpble 0COOeHHOCTH, DTO CBSI3aHO CO CIIO-
coOHOCTbIO B-JIMMEPOLUTOB BHINOJIHATL Pojib crielMpryecKoii aH-
TUTeHpaclo3Haouled KJIeTKH, KoTopas MoXeT KaK MNpoueccHpo-
BaTb aHTUIEeH, TaK U TpeACTaBIsATb ero T-xeJinepaM, B COCTaBe KOM-
naekca ¢ mojekyitaMu MHC knacca 1.

PaznuyaloT n1Ba MexaHM3Ma BKMoYeHUs1 B-kneTok — THMyc3a-
BUCHMBIH U TUMYCHE3aBHUCHMBI.

1. Ilepevti — mumyczasucumsti, TpeOyeT yyacTHs B 3TOM
npolecce akTUBMpoBaHHLIX T-xennepos (CD4%).

[Tonaraiot, yto T-Xxennepw NpenBapUTEbHO LOJMXKHEI ObITh dK-
TUBHPOBAaHbl AHTUTE€HOM, TIpe3eHTUPOBaHHLIM Ipyrumu APCg
(noapoOHee o npoueccax nepepaboTKK aHTHUI€HA, €ro TpOoIIeCCUHTE
v Npe3eHTauuu cm. 2n. 3.3). I1pu aToM oTMeyarT, uyTo B-nuMmdonn-
Thl UMEIOT KakK Obl ABa 1IeHTpa CBsI3bIBaHUS (B 3TOM TIpOsIBIsAETCS UX
IBOitHas MpUpoaa — aHTUIeHPacllo3Halolleil ¥ aHTUreHNpe3eHTH -
PYIOLLIEN KIIETKH).

B-numcounThI CBA3LIBAIOT CBOOOAHbIE AHTUIEHBI COOTBETCTBY-
foweit creuupnuHocTU yepes B-knerouHsiit peuenrop (BCR). To
ecTb obpasyercs koMmnjaekc BCR — aHTUreH.

Heo0x01MMoO OTMETUTDL TY BaXHYIO POjib, KaKylo UrpaloT GQOJLTUKYAAPHBIE
NeHOPUTHBIE KI1eTKH. OHU crnocoGHEI WIUTEBHO COXPAHATL aHTUIEHBI HA CBO-
eit oBepXHOCTH, 0COGEHHO B BUle UMMYHHBIX KOMIUIEKCOB. MIMeHHO K 3TUM
aHTUTEHAaM, TpeACcTaBleHHbIM Ha NMOBEPXHOCTH POJIIHKYIAPHBIX I€HIPHTHbBIX
KJIETOK, H «anpobupyioT» cpolctso cBoMx BCR T1e ntuMdoLunThl, KoTOpBIE NPU-
CYTCTBYIOT B coCcTaBe NTMMGpOoUAHLIX QONTUKYIO0B.

Ecnu ¢TpyKTYpa aHTUre HHOro 3MuTolNa okasaiach KOMITAuMeHTapHoi BCR
(ronoxuTtensbHoe pacrio3HaBaHue), B-nMMdboLUT noayyaeT COOTBETCTBYIOLIMIA
curdan. [lpu 3ToM BaXHYIO ponb B MpOLECCE B3aUMOIEHCTBUA UIpaloT Kope-
LENTOPHbIe MOieKynbl B-knetok (CD2I, KoTopbie cBA3BIBalOTCH ¢ peLernTopa-
Mu CD?23 Ha 1oBepxHOCTH A€ HAPUTHBIX KJIeTOK). DOpMUpYETCS KOMILIEKCHBIH

164



CUTHaJl, KOTOPLIA MPpUBOIUT K IKCITPECCHU Ha NOBepXHOCTH B-1MMpounTa Mo-
snexynsl Bel-2, cynpeccupyioliieit anonTos. 3To cMocoGCTBYET TOMY, YTO KETKa
¢ TaKMM MapKepoM BbIXKMBAET M yUacTBYeT B AaJibHeiLlIeM pa3BUTHH HMMYHHO-
ro oTBeTa.

Bece octanbuble B-KIeTKH, He NMOJy4MBLIME TAKOrO CHMrHaia (B pesyibrare
HecrieuupudyHocTH BCR, Hecrioco6HOCTH ¢BSA3bIBATLCS ¢ AEHAPUTHOM KNETKOM
WIM ayTOpeaKTUBHbIE) U HE TMOJIVYMBLLIME KOMaHIbl AN 3KcIpeccuu Bel-2, noa-
BepraloTcs anonTto3y u norubalot.

OO0pazoBaBlUHKiicss Ha NoBepXHOCTH B-1MMdbolurTa KoMIUIeKC
BCR — aHTureH, rorpyxaetcs BHYTpb JUM(}pOLIMTA, [1e NToaBepra-
eTCs YACTUYHOMY paclIerJIEeHHIO — ITPOLECCHHTY.

ObpasylolMecss B xoae MNpolLleCCUHIa aHTUIeHHbIe TNenTHIbl
BCcTpauBaloTcst B MonekKyabl MHC xnacca Il 4 akenpeccHpyioTes Ha
noBepXHOCTb B-kJeTkH wist npenocTtaBieHUs T-xejnepaM.

Takum obpaszoM, NnenTui, KoTopulii Npegocrasnsercsa T-xenne-
paM, ABJAeTCSI COCTABHOM 4acThio TOM Xe MOJIEKYJIbI, UTO U 3IMHUTOII,
pacnosHaBaemblit BCR. OnHako oH abcoMIOTHO He UACHTHYEH eMY.
Ero nmpHupoaa M cTpyKTypa MoOXeT OHITb coBeplieHHO MHoH. Eciu
3MUTOIN, pacriosHaBaeMblit BCR, MoxXeT ObiTh nNenTuaHoMi, nonnca-
XapUIHOW MNK UHOM NMpUpoabl, TO anuTon w1 T-XeanepoB — 00s-
3aTesibHO nenTua (eM. puc. 3.5).

[MonararT, YTO HMMeeTcsl onpenejieHHbIH OHoJIOrHYecKHi
CMBICJI B TAKOM, Ka3ajocCh OblI, TPOMO3AKOM MexaHH3Me. OH 3aKIto-
4yaeTcsl B TOM, YTO B JAHHOM ciydyae v B-KileTok pe3ko Bo3pacTaeT
BepOSATHOCTbL KOHTaKTa ¢ T-xeanepaMH, HecylUMMH crneuugpuy-
HOCTb K pa3/IMyHbIM YaCcTAM aHTUIEHHONW MOJIEKYJIbI, KOTOPYIO YXKe
pacno3Has BCR. To ectb B-1uMdouut, vMewIINi oIHY CriCLHM-
(PUYHOCTL, MOXeT Toay4aTh CTUMYJAUPYIOUIHI CUTHaN HE OT OHO-
ro, a oT HeCKOJNbKHUX BapHaHTOB Th, MMerolIUX crieHUPHUYHOCTD
K pa3JIM4yHbLIM 3TIUTOMNAM TOM Xe€ MONEKYbl AHTUICHA.

PacnosHaBaHMe T-xelnepaMH COOTBETCTBYIOWIEH CTPYKTYpPbI
Ha TOBepXHOCTH B-KNeTKu (aHTUTeHHOTO TMenTHda B KOMILIEKCE
¢ mosiekynoit MHC knacca 11) BaeveT 3a coboitf nocneacTB1s Kak
na B-numdbonura, Tak v wis 3toro T-xennepa (moapobHo o Mexa-
HWU3MaX CBAA3bIBAHUA CM. 21, 3.6.1.2).

B-kneTka B pe3yjbraTe TaKoro KOHTakTa rnojy4aet yepes BCR
u CD40 MolIHBII CHTHaji, KOTOPLI Bbi3biBaeT ¥ Hee Tposindepa-
U1I0 (pasMHOXeHHe) ¥ nUPhepeHUMpOBKY B TNMJa3MaTH4YeCKHe
KJIETKH. DToMY cnocoOGCTBYIOT U BhipabaThiBaeMble T-xejinepaMu
uMTOKMHLI 1L-4, 5, 6, 10.

T-xenneptl, nosiyyast curHai B ocHoBHoM uepe3 TCR U pelien-
Top CD28 (cm. puc. 3.5), nuddepeHunpytotcsa B Th-2 kneTku (xen-
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Mepbl TyYMopajibHOTO OTBETa) 1 HAYUMHAKOT CEKpeTUPpOBaTh LIUTOKHK -
Hbl, HeOO0XoAUMble 1Sl Aa/IbHE f1ero pa3BUTHS U AU hEPEHLIUPOB-
ku B-xmetok (IL-4, 5, 6, 10). B-kjieTKku, BbICTYNas B poJiu
aHTUTEeHTIPE3CHTUPYIOLLHMX KNEeTOK, KaK Obl «CKJIOHSI0T» KOHTAaKTH-~
pytomiue ¢ HUMU ThO-kneTKkH «Ha cBOIO CTOPOHY», U pa3BUTUE UM-
MYHHOTO OTBETa UAET 11O I'YMOpPajibHOMY THI1Y.

2. Bmopoi — mumycne3zagucumuiii omeem He TpeGyeT BKIIO-
yalled poan T-XearnepoB ¥ pa3BUBaeTCst B OTBET Ha aHTUIEHHI,
NoJiyYuBUIKE Ha3BaHUE THMYCHE3aBHCHMBIX,

B HacTodlliee BpeMs CYMTAIOT, Y4TO 3P PeKT TUMYCHE3aBUCH-~
MbiX aHTUTEHOB NoldobeH 3¢ PeKTY MUTOTCHOB H CBA3aH C UX CTpO-
eHueM. ONHU aHTUTE€HBI, CBA3LIBAIOTCS Ha TIOBEPXHOCTH JMMPo-
uuTa onHoM cBoeit yactoio ¢ BCR, a apyroit — ¢ peuentopamu mwis
MUTOreHoB, [lpu HakonneHUM AOCTATOYHOIo (MOPOroBOro) MX
YPOBHS Ha TOBEpPXHOCTH KJIE€TKH, BKJIIOYAETCS MUTOTEHHBIH CHUT-
HaJl, KOTOPbIii HHHUMHpYET Npojiudepaunio U AMdppepeHUHHPOB-
Ky B-knetok.

Ilpyrue aHTUreHbl UMEIOT CTPOEHHME LieTiel ¢ TEPHOAKYECKH M0-
BTOPSIIOLLUMUCH pparMeHTaMK. 3TO criocoOCTBYET MHOTOTOYEYHO-
MY CBsI3bIBaHUIO pELIETITOPOB HA NOBEpXHOCTH B-1UMdpoUUTOB, KO-
TOpOe U OOYCIOBNMBACT BKAOYEHUE MUTOTEHHOTO CUTHAaNa.

CyuTaercs, YTo pa3aBUTHE TUMYCHE3aBUCHMOTO HMMYHHOTO OT-
BCTa NPOUCXONUT BHE 3apoJbllIeBLIX LIeHTPOB, BO3MOXHO JaXe —
BHE JIUM(POUIHBIX OpraHoOB.

B naibHeliiieM, nocjie HeCKOMBKKUX CTaaui neJleHUH (nposu-
depanuun), HacTynaeT NpoayKTUBHas ¢aza oOpa3zoBaHUsS aHTUTEN.

7.4.2. NpoAaykTMBHaA ¢asza MMMYHHOro oTBeTa
(cMHTE3 aHTKTEN)

[Ton npoaykTvBHOI (hpa3oil ryMopajibHOro UMMYHHOTO OTBeTa
NOHUMAIOT NMPOLECCHI, B pe3yjbraTe KOTOpbiXx 00pa3yioTcs 3pdek-
TOpHbIe KJIeTKM — Tla3aMaTU4yecKue KIeTKH NMpoadylupylollue aH-
TUTeJa, a TakKe B-kKneTku namMsaTu.

[Tocie pazMHOXeHMs, HHUUHUKPOBAHHOTO COOBLITHSIMU, OIM-
CaHHLIMM B TipeablayllleM pasnefie, 61acTHble B-KieTku nnddepeH-
LUPYIOTCS CHayasla B rula3Mo0JacT, a 3aTeM B TJIa3MaTUYECKYIO
KJIETKY. OTH MPOLECCH NTPOUCXOANAT B MEAYJIIIPHLIX IIHYpax JUM-
(paTHYECKHX YIJIOB, a TaKXKe B O€I0il U KpaCHOM NYJIbITE CEIE3CHKHU.
[InasMaTHueckHe KIETKM CAM3HUCTBIX 000J04YEK MHTPUPYIOT
B Lamina propria chu3ucTbix 0600uek. Bo3aMoXHO, YTO CylIeCTBY-
I0T U1 Apyrue BapMaHThI.
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OCHOBHOI1 Xe MeXaHW3M ITUdqdepeHUUPOBKU B-THMPOUUTOB
3aKJIF0YAEeTCA B TOM, UTO TIPOUCXOIMT NEepeKIoYeHre CUHTE3a MEM-
O6paHHbIX UMMYHoroOyarHOB (BCR) Ha pacTBopuMbIe MOJIEKY/IHI,
ceKpeTUpyeMble BO BHEKJIETOYHOE MPOCTpaHCTBO. CeKpeTHpyeMbIe
MMMYHOTJIOOYJIMHBI NpelCcTaBasioT coboit aHTHTeNa ¢ Toil Xe crne-
uMpuyHocTbio, YTo ¥ BCR. TTpH 3TOM HHTEHCHBHOCTb CUHTE3a HM-
MYHOTJIOOYJIMHOB pe3KO0 BO3pacTaerT.

CHHTE3 pa3jiMYHBIX Leneilt UMMYHOIOOYJIMHOB MPOUCXOIUT B MOJHCOMax
KaeTkH. COopka uiaeT Ha MeMmOGpaHax Kommiekca fonbaxu. [lonaraloTt, uTto
cOOpKa MOXET BLINMOMHATLCA ABYMSA MYTAMMU,

B nepsoM ciyyae cHayana cobupaloTcs TsKeJblie LellH, a 3aTeM K HUM NpHU-
coeIMHSI0TCS Jlerkye uenH. Bo BTopoMm cayyae cHavyana cobupaeTcs 610K U3
odHOM TAXeNoi U onHoM Jierkoit Lenu. 3aTeM IBa noaoOHbIX G6J10Ka CoeINHSA-
1oTcs. B annapare fonbKy aHTUTEMA NOABEPraloTCs rJiMKo3WIMPOBaHUIO, NMOC-
JI€ Yero CeKpeTHPYIOTCH U3 KJNETKH BO BHEKJIETOYHOE NPOCTPAHCTBO.

3peas UMTOoNIasMaThyecKas KjieTka He AeJIMTCs U TpoayLHpy-
eT aHTHTeJa TOAbKO OAHOM CcleMpUYHOCTH (T. €. OHa MOHOCIIeL K-
duyHa). [1ponomXUTeNbHOCTh XU3HM ILTa3MaTHUECKHX KJIETOK CO-
cTtaBisgeT 4—7 cyTok. [locie BbipaboTKM CBoEro pecypca njiasMatH-
YyeCKKe KJIEeTKH NoABepratoTcs arnomnTo3y.

BaxHyto pojb B npouecce aHTUTEN000pa3oBaHUs OTBOAAT Me-
XaHU3MY TNepexIIoYeHU KnaccoB aHTUTel. OObIYHO Ha HavyaJibHbiX
3Tanax rnepBMYHoOro KMMYHHOT'O OTBeTa CUHTE3UPYIOTCS B OCHOB-
HOM aHTUTesa xjaacca M. OHu nosiBasioTcs Ha 2—3-i neHb nocie
BBeJIEHHS1 aHTUTEHa.

Ha 6onee nosnnux stanax nogpnstorcs IgG, IgA u IgE. IMepek-
JItoYeHUE Ha BhIpabOTKY 3TUX, Dojiee crneunpUUHLIX aHTUTENT, o0a-
NaoLIMX 0oJice BbIpaKeHHBLIM adPUHUTETOM, OCYHIECTBAAETCS Ha
YPOBHEe KJIeTOK-TIpenllleCTBEHHKKOB aHTUTeNloNpoayueHToB. [lpu
3TOM BHayaJjle U3MeHs1eTCsl KJ1acc MeMbpaHHBIX peitenitopoB (BCR).
M npu nepekniovyeHUU Ha CUHTE3 CEKpPeTHPYEMBIX HMMYHOI100Yy-~
JIKHOB KJIacC aHTUTeJ 60JIbllie HE MEHsETCS.

s peaiv3alMM TNepexkaio4eHUss HeoOXOIMMO MpUCYTCTBUE
LIHTOKUHOB:

IL-4 — nns nepexioyeHus Ha cuHTe3 IgGl u IgE;

IFNa — nns nepexiiodyeHrs Ha cuHTe3 IgGl u 1gG3;

TpaHchopmupyrowuit pakrop pocta (TGF) — nns nepexioye-
HUs Ha cuHTe3 IgA (cM. maba. 7.1).

OTMe‘ialOT, YTO NEPEKNIOYEHUC B 3HAYUTEJIBLHOM CTEMEHY cBsi3aHo ¢ T-KieT-

kamM. [Tepectpoiika cTpykTyp AHK 3aBUCHT OT cUTHanoB, nepeaaBaeMbIX yepes
CD40L ¥ UMTOKHHHI.
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Tabnuua 7.1.
3 dexTbl LUTOKMHOB NPU CMHTE3e aHTUTeN (y Mbilen)

AHTH- LInTOKUHBI, U{MTOKUHDI, LIMTOKUHBI,
Tena ycunuearogue nopgasnalowme ydacTeyowme
CMHTe3 CUHTe3 B nepekKknioye-

HWMU CUMHTe3a Ig

IgM IL-6, 1L-10 INFy, TGFB

Ig Gl IL-6 INFY IL-4
Ig G2a — IL-4 INF.Y
Ig G3 — IL-4, TGFB INF,
IgA IL-5, IL-10 - TGFB
IgE IL-13, IL-10 INFy, IL-12 IL-4

B npoltecce naxe nepBUMYHOro MMMYHHOIO OTBeTa CpPOACTBO
(adppHHHOCTL) aHTUTeJ cylliecTBeHHo Bo3pacratoT (B 10—100 pa3s).
[MonaraloT, YTO 3TO CBSA3aHO C celeKlueil K1oHoB B-1uMmdonuros,
oGaanaoiMX HaUOOJbUIMM CPOACTBOM K CTPYKTypaM aHTHUreHa.
Takoil npoliecc — noBbllleHUS aPPHUHHOCTU AHTUTEN B TeUECHHUE
MMMYHHOTO OTBETa — HAa3bIBAlOT «Co3peBaHueM appUHHOCTH aH-
THTCII».

[TpennaratoT BbineAATh YeTbipe ¢a3bl B npoitecce NepBUYHOIO
IYMOpaJabHOTO OTBETA.

1. laz-¢haza — nepyol rocjie NpoHUKHOBEHUA aHTUTEHa, KO-
roa aHTUTesa B KPOBH elie He oOHapyXXHBaloTCH.

2. Jloe-¢haza — neprion norapudMHUyYecKoro HapacTaHus TUT-
pOB aHTUTEJL.

3. Ilramo-ghaza — nepHon, XapakKTepusylolinica cTabWb-
HbIM YPOBHEM aHTHTEN B KPOBH,

4. Daza 3amyxanus — nepuol, B TeYEHHE KOTOPOTO TUTPHI
aHTHUTEJ CHUXAIOTCH.

BpeMs pa3sBuTHa 3THX Pa3 U TUTP CUHTE3UPYEMbBIX aHTUTE]T 3a-
BUCAT OT NpUPOILI ¥ CTPYKTYPHl aHTHIeHa, COCTOSTHUS opraHK3ma,
OT JO3bl, NNyTEM MPOHKKHOBEHUS aHTUTeHa U T. 1.

168



B npollecce pa3BUTUSA I'YMOpPaJIbLHOTO KUMMYHHOTIO OTBeTa Nnpo-
VICXONIUT 00pa30BaHUE K HAKOIJICHHE APYTOTo BaXXHOTO NPOIyKTa —
B-xiietok namMaTu. OHU NpeacTaBasioT codoii NonyasLmi Hedob-
I HMX JOJTOXUBYLUMX TMMQPOILMTOB, UMEIOLIMX Ha CBOEH MOBEPXHO-
cTH 00JIbIIOe KOJKMYECTBO 3KCIIPeCCUPOBaHHLIX MoJiekya Bcl-21+,
4YTO HaAEXHO 3allullaeT UX oT anonto3a. Apyroi ux BaxHBINH ono-
3HABAaTeJbHLIM MapKep — 3KCIIpecCUPOBaHHbIE Ha MeMOpaHe IgG
wiau IgA (HauBHBIEe B-1MM@oUKTE HecyT B ocHOBHOM IgM).

YcraHoBnieHo, 4To B-kneTku namMsatr oOpa3yiorcs B 3apoabllie-
BLIX LIEHTPax BTOPUYHLIX PoMnuKyioB. B HacTosIee BpeMs He K3-
BECTHBI TOYHLIE MeXaHK3Mbl, KOTOphI¢ JeTePMUHUPYIOT NPOLIECCHI
pa3BuTUA B-kJeToK B UMTOILIa3MaTHyeCcKMe KIETKU WIN B-KieTku
namsti. OnHako oTMeydaeTcs, YTO BaXKHYIO poJib B 3THX ITpoLieccax
urpaiot IL-1 u Hanrnyue MeMbpaHHoro penentopa CD23. U3 Bro-
PUYHBIX (DOJIUKYJIO0B, B-K1eTKM naMsaTH MoCTynawT B KpOBAHOE
pyciio. 3aech OHY LUPKYAUPYIOT JOBOJBHO JIMTENIbHOE BpeMs (Me-
CSLbI U TONbI).

Takum obpasoM, B-kneTku nmaMaT — 3To LMPKYIHpYIOLIME
NOJTOXUBYUIUE KJIEeTKH, TOTOBLIE K ObICTpoid npoardepauum
W CUHTE3Y aHTUTE.

7.5. PEAKLIUUM UMMYHWUTETA, CBA3AHHDIE
C ®YHKUMEN AHTUTEN

Kak ynoMuHajgoch Bbillle, aHTUTea — 3TO OMpYHKIIMOHAJIb-
HbIe MOJIeKYJibi, BaprabebHbie 001acTH KOTOpbIX 00/1anatoT Crielm-
(PUYHOCTBLIO K KAKOMY-JTHO0 aHTUTenY, a Fc-pparMeHT nMeeT cooT-
BETCTBYIOLIKE peleNTOpbl HA MEMOpaHax MHOTHX KJIETOK.

B cBs13M ¢ 3TUM aHTUTENIa CNIOCOOHHLI:

1) 06pa3oBLIBaTh paCTBOPUMbBIE U HEPACTBOPUMbIE KOMILIEKCHI
C aHTUTCHOM;

2) ONCOHM3UPOBATh KpYNHbIe O0BEKTHI, aICOpOKPYsACh CBOUMM
Fab-¢dparMeHTamMy Ha MOBEpPXHOCTH 3THX OOBEKTOB;

3) yepe3 Fc-pententopnl ancopObMpoBaThest HAa MeMOpaHax HeKO-
TOPLIX KJIETOK U apMUPOBaTh UX (T. €. BO 2-M U 3-M CJlyyae OHU BHI-
MOJIHSIOT (PYHKIMK JUTaHAa IS CrieurpryeCcKoro cBsi3biBaHKs aH-
TUreHa C TIOBePXHOCTLIO KJIETKH);

4) aKTUBUPOBATh KOMILIEMEHT I10 KJIaCCHYECKOMY TYTH,

Takue cBoicTBa MMMYHOTIJIOOYJIMHOB MO3BOJKIOT KI1EeTKaM Bpo-
XIeHHOTO HecneundHuyecKoro HMMyHHUTeTa BBIMNOJHATL CBOM 3a-
IUUTHbIE PYHKUMK Oojiee NpULIEABbHO U 2(PeKTUBHO, UCIOJNb3Ys
aHTHUTeJA.
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7.5.1. Cneunduueckas Heutpanusauma

Peakuiug HelTpain3aluuu HHPeKTa MOXeT UATH NyTeM TPOCTo-
ro rpucocaHeHusl aHTUTeN K aHTUTeHy. OcobeHHO HarasiacH npu-
MEP pPaCTBOPUMbBIX MOAEKYA € GepMEHTATUBHOMN MIH TOKCUTreHHOH
aKTUBHOCTbIO, AHTHUTENa, MPUCOCAUHSASACH K TAKOMY pPAaCTBOPHMOMY
aHTUTEHY, CTepHYECKHU U3MEHSIOT €ro KoHGOopMallMOHHYIO CTPYK-
TYPY, MEHSIOT THAPOoGOOHOCTD U 3JEKTPUYECKHUIM 3apsii MOJIEKY/Ibi.
B pe3ynbrate pepMeHT WM TOKCHH YK€ HE MOXET BHINOJHATL CBOM
(QyHKUVYU U HeUTpanu3yeTcs. CleACTBUEM 3TOro MoXeT ObITb MHT K-
Onuus natoreHHBX 3¢ dexToB Bo30ynuTeNs (BO3MOXHO, Jaxe U
ero XXM3HeCcrnoCoOHOCTH).

B Hauboibelt creneHy 3TH PYHKUMKM CBOUCTBEHHbBI aHTUTE-
Jlam xyaccoB IgA u IgG2.

7.5.2. AKTuBaLyMAa KOMMNEMEHTa U UUTONMU3

AHTHUTE1a, TIPU B3aUMOJECTBUU co cnelMpHUYeCKHMM aHTHTe-
HOM, aKTUBUPYIOT KOMIJIEMEHT IO KJAaCCHYECKOMY TYTH, YTO NpHU-
BOIMT K 00pa3oBaH K10 LUTOJUTHYECKOTO KOMILUIEKCa Ha ITOBEPXHO-
CTH KJIETKH MULLIeHN. B KOHeYHOM UTOTe 3TO BLI3bIBAET TU3MC KIIET-
KW, HECYLLHH 3TOT CnelupUUECcKUl aHTUTEH,

PasnuuHble peaklMH, CBSI3aHHbIE C 00pa3oBaHMEM KOMIIJIEKCOB
aHTUTEH—AaHTHUTEN0, TaK WU MHaye CToCOOCTBYIOT Pa3BUTHIO Me-
XaHM3MOB aKTUBALIMH KOMITJIEMEHTA. DTO NPUBOAUT K MHOT000pa3-
HBLIM HecrneundpHUIeCKKUM peaKUsaM (OfcoHK3aLUs, XeMoTaKcHye-
ckHe 3¢ deKThl, aHapUIaKcus U T. 1.), CaMbIMK HENOCPEACTBEHHbI -
MH YYaCTHHKAMH KOTOpbIX IBJASIOTCA aKTUBUPOBAHHbIe KOMIIOHEH -
ThI KOMIUIEMEHTa (¢M. 2. 4.1.1).

7.5.3. AktuBauua garouutosa

B ¢arouunrapHeiX peaklUMsix HecrieuM(prUYyeckKoro HMMYHHTETA
CBsi3bIBaHUe ¢ 00beKTOM (harouMTo3a MpoUCXoduT ¢ TOMOLLbIO Jie-
KTUHOB U IpYTHX HecneunduIeckuxX pelleNNTopoB (M. 2. 3.1). «Ap-
MUpoBaHUe» (OT aHIJ. arm — BOOPYXEHHE) (parollMTOB aHTUTeNa-~
MU (T. e. ancopOLMA aHTUTE] Ha NoBepXHOCTH (aroluTa yepes Fe-
peLenTopbl) pe3Ko MOBLIIAET UX (parolMTapHylo aKTUBHOCTD B OT-
HOLLEHUH CrieuMpHYCCKoil MULLIeHHU. OOLIYHO «apMUpOBaHHUE» Ma-
Kpodaros npoucxonnt yepe3 FcyR 1 peuentopbl. Takue Makpodaru
B HayyHOI1 JIMTepaType 4acTO Ha3bIBAIOTCA «<UMMYHHBIMH» MaKpo-
daramu (cm. puc. 7.1).
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APMUPOBaHHbIA (MMMYHHbIH) Makpodar

makpodar

3-19G A-FoyR

puc.7.1.

B apyrom BapuaHTe aHTUTena BHaudale ¢ukcupylores (Fab
¢dparMeHTaMH{) Ha MOBEPXHOCTH KPYNMHOIro 00beKTa, ONCOHU3UPYA
ero. B nanpHeiieM, yepe3 Fc-pelienTopbl, 3TOT KOMILIEKC NPUCOe-
IVHseTcs K QaroumTy.

7.5.4. PeakMn KOHTAKTHOTO U BHEKIETOYHOTO LIUTONN3A,
CBA3aHHbIE C aHTUTENaMM

O6blYHbIE peakLUMK UKMTONK3a, pa3BUBacMble GakToOpaMu ecre-
CTBEHHOI0 UMMYHUTETA, MOTYT ObiTb 3HAYUTEABHO YCUJIEHB! B OT-
HOLLIEHUU KaKoro-JIu6o 00bekTa Mpu «apMUPOBAHUKU» KUJLIEPHBIX
K1eToK crnetUPUIYHbIMKU K ITOMY aHTUTeHY aHTUTedaMMu. MoXHo
OTMETUTb HECKOJILKO TaKUX 3P PeKTOB.

1. «UMMyHHBIe» Makpodary (T. e. «apMHPOBaHHbIe» aHTHUTeJIa-
MU) NPH B3aUMOIEHCTBUM C COOTBETCTBYIOIUMM creuMPHYEeCKUM
aHTUICHOM Ha NMOBEPXHOCTH MULLEHH NMOJIYYAIOT OYeHb CUAbLHbIH aK-

171




TUBUpYIOUYN curHan. B pe3dynbrate ©X NOTEHUMAN IS BHEKJIETOU-
HOTO U KOHTAKTHOI'O LIMTONM3a Pe3Ko YCHIKBaeTcesl. Bo3pacraeT Tak-
Xe GaKTepullMaHas K nepepapuBaiollias CnocoOHOCTb ITUX KIETOK.

2. JpyruM THNOM KJETOK, YBEJIMYMBAIOUWINX CBOIO 3P deKTHB-
HOCTb 3a CYeT B3aMMOAEHCTBUSI aHTUTEN M aHTHIE€HOB, SIBAAIOTCA
NK-knetrku, TouHee, ux cyodpakums (Tak Ha3biBaeMble K-KeTKH).
OHM HecyT Ha cBoeit moBepxHocTH pelientop FeyRI (CD16), cno-
coOHBIN cBsA3bIBaThLCs ¢ IgG1 U IgG3. B ciyyae oncoHM3alnn MU-
[HeHM aHTUTEJIaMM 3TOrO KJacca B peakilKio MOTYT BKJIIOYATLCS ec-
TecTBeHHBle KWnepbl (NK). Toraa HayMHalOTCS aHTUTEN03aBUCH -
Mbl€ IIKTOTOKCHYECKHUE peaKilih KOHTAKTHOIO KWJIJIMHTa.

3. JoctaTouHo 3¢ PeKTUBHON KUJUIEpHOR peaKlLUel siBasieTcs:
BHEKJIETOYHBIH LIMTOJIN3, pa3BUBaeMbli 203HOPHUIAMHU. IDTH KNeT-
K1 HecyT Ha MeMOpaHe peuentopsl FcyRIl (CD32) u FceRII
(CD23). I'lpu oncoHu3alUMK MUILIEHX aHTUTeNIaM¥ KhaccoB IgG u
IgE 303UHOMWIBI MPUCOEANHSIOTCH K HUM Ye€pe3 3TH PeLENTOPLl U
LeJieHanpapJieHHO OCYLUECTBAAIT PYHKLIMIO BHEKIIETOYHOTIO LINTO-
JIn3a (em. 2n. 3.2.1 1 6.3.2). OcoO6eHHO BaXHbI TS 3TUX peaKIlnii aH-
TUTeNa Kinacca E, npucoeamnsiiomnecs: yepes FceRII-peuentop.
3Ha4YMMYIO pONb OTBOANT 3nech Takxke IL-5 (akTMBaTOpY 303MHO-
dwnos), npoayuupyeMoMy Th2- kKieTkaMmu.

4. OcpoboXaeHHe aKTUBHBIX CYOCTAHIIMI TYYHBIMU KJleTKaMu
K 6asodriaMu ToOXe CBsI3aHO ¢ PYHKUMUAMU cnetngHIeCKuX aHTU-
TeJ. 3TU KJIETKU HECYT Ha CBOEH MOBEPXHOCTH BLICOKOAGIUHHBIH
peuenTtop K IgE (FceRI). OH cniocobeH cBg3bIBaTL aHTUTENA KJlacca
E Kak B cocTaBe MMMYHHBIX KOMILJIEKCOB, TaK U B CBOOOAHOM CO-
CTOSSHUU. AHTUTeH B3aUMOJEHCTBYET ¢ aHTUTENaMM, GUKCUPOBaH-
HbBIMK Ha MeMOpaHe, UJIM Xe UMMYHHbIe KOMIUIEKCH NTPUCOeANHSA~
I0TCS1 K MeMOpaHHBIM pellenTopaM KNeToK. AHTUTeH, KaK Obl «CT$-
rMBaeT» 3TH peLEeNnTOpbl ¥ MHAYLIMPYET CUTHAIBI, BbI3bIBAIOLLIUE Ac-
TpaHYISILIHIO. B pe3ynbTaTe 2TOro B OKpyXalouylo cpelly B 00Jb-
HOM KOJU4YeCTBE NMOCTYIAIOT FMCTaMUH, FenapuH, 3MKO3aHOUIbI,
LHATOKWHB U ApYrUe aKTUBHbIE BELLEeCTBA. DTH BelIeCTBa UIpaioT
OCHOBHYIO pOJib B pa3BUTUKM HEKOTOpbIX aJiepruit (cm. 2n. 7.6),
NIPUBOAALUMX K BOCNAIEHUIO.

3TOT NpolecC MOXET UrpaTh BaXKHYIO pOJb B 3aIMUTE OT KpyIl-
HBIX 4yXepOaHbIX 00BEKTOB, 0COOeHHO Napa3snTapHOro xapakrepa.
CyMTaeTcsl, YTO KIMEHHO B 2TOM IJaBHOe OMOJIOrnYyecKoe rnpeaHa-
3HaYeHue TUCTAMUHA, renaprMHa U ApyriX aKTUBHBIX BELLIECTB.

Takum oOpasoM, B peajin3aluMH OOJBUIMHCTBA peaklivit Kak

BpOXAEHHOro, Tak U NPpUoOpeTeHHOro UMMYHNTETa HCNOJb3YIOTCS
OAMHaKoOBble «0a3oBbic» MeXaHU3Mbl. OnHako npuobpeTeHHas B
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npoliecce UMMYHHOIO OTBETa CNeLU(PUIHOCTb K KOHKPETHOMY aH-
TUICHY NO3BOJISICT 3HAYUTENbHO YCUAUTb 3D PeKTUBHOCTL GOpLOLI ¢
uH}eKlIuer — 6aaroaapsa cnelundryYecKy HanpaBjieHHOMY AeHCT-
BUIO JIMTAHIOB-aHTUTENl U aKTUBUPYIOIINX UMTOKMHOB. Tlocieanne
NPOAYLIMPYIOT pa3HOOOPa3HbIE KAETKU UMMYHHOM CUCTEMbI, NpEX-
JI¢ BCero, akTUBUpOBaHHble aHTUTeHOM T-Xenneps.l.

7.6. AJUIEPTUA

SIpjleHHe anneprud 4acTo OTHOCAT K MMMYHOMNATONOIHMU U
«OLIKOKAM KUMMYHUTETa». TeM HE MeHee, aliepruyecKkue peakimvm
pa3sBUBAJIUCL B NpoLIECCE IBONIOUMU UMEHHO KaK 3alllUTHhIE, 0CO-
OeHHO NPOTHUB KPYMHbLIX YYXepOAHbIX 00beKTOB (FreIbMUHTOB, Ha-
NpuUMep). STy poJib ANJIeprUHYeCKHUE peaKIINM K NPOoLOJIKaIOT UTPaTh
NPy MHOTUX MH(pEKUMOHHBIX M Nnapa3suTapHbiX 60J1e3HsX.

O/HaKO BBICOKAsi MHTEHCUBHOCTb U «llejicBasi HanpaBjicH-
HOCTb» TAKMX peakKIlIMil He Bcera onpaninaHa U HAHOCUT 3HauYUTeNb-
HbIH Bpen opraHusmMy 60J1bHOr0, B CBSI3K ¢ 3TUM TakKe peakllny ya-
CTO Ha3HWBAlOT FTUNEPYYBCTBUTENbHOCTBLIO. MHOTHE aBTOpH BOOOILIIE
NpeanoaraloT pacCMaTrpuBaTh peaklMM aiaepruu Kak <«Hexena-
TeJIbHbIi» NOOOYHbII 3D GeKT.

Bo MHorux ciyyasax uMeeTCsi MHOMUBUyalibHasi YYBCTBUTEIIb-
HOCTb K pa3puTuio ajteprudeckux peakuuni. PGell 1 R.Coombs
NPeMIOXUIU pa3aeJUuTh BCe U3BECTHbIE BUALI TMNepPUYyBCTBUTENb-
HOCTH Ha YeThbipe OCHOBHBIX THNA. (cM. mabs. 7.2).

Cors1acHO ux KjaccugrKaurum pasjivyalor:

Tun I. Peakyus zunepuyecmeumeabHoCcmu HeMeOAEHHO20
muna, VHULKUpyeMas UMMYHornooyauHaMu xiacca E (pearvHa-
MM). ITH aHTUTeNa QUKCUPYIOTCS Ha TYYHbIX KaeTKaxX ¥ 6aszodunax
(uepe3 FceRI-peuentop). Ilpu ¢ukcaumm aHtureHa (amnepreHa),
Ha CBSI3aHHBIX ¢ MEMOpaHaMK aHTUTENIAX WIK Npu aacopouuu Ha
FceRI-peuenTtope xinetok koMniekca «lgE—arureH», passuBaeTrcs
AerpaHynsuus 6a3oPuioB U TYYHBIX KJIETOK.

Tun I1. Tunepuyscmeumeasnocms yumosumuyecko20 mund,
00yc/IoBJieHHAasa aAcopOUMel aHTUTEHOB HAa NMOBEPXHOCTH KaKMX-
160 Ki1eTOK (yallie — 3NUTEUS UK SHI0Teaus cocyaoB). OGpa3sy-
IOLLIMECS K 3TUM aHTHIreHaM aHTuTena (o6biyHo 1gG 1- u IgG3-knac-
COB), COCAUHSISICh ¢ AHTUI€HOM, WHAYLIMPYIOT pa3BUTHE peaKiUi
aKTUBaUMUM KOMIUIEeMEHTa M KOMIUVIMMEHT3aBUCHMOTO LIMTOJNIN3a
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Tabnuuya 7.2.

AuddepeHynansHbie NPU3HAKKN
peakyuin runepyyBCTBUTENBHOCTU

Tun Apyrue Ha3BaHuA Monekynbl, MexaHu3m
peakuuu CBA3bIBAIOLME [EUCTBUA
aHTUreH
Tun 1 TnepyyBCTBU- IgE Herpanynsauus
TENbHOCTb HEMEU1eH- (pearnHbi) TYYHbBIX KJI€TOK

Horo THna (aHagpu-
naktuyeckas); THT

Tun Il LInToTokcHueckas 1gG1, 1gG3 KommiemeHT-
Tunep- 3aBUCHUMBIH
YYBCTBUTEJbHOCTD LIMTOJIM3 KJIeTOK

Tun 111 UMMyHo- IgG (IgM) Anresus
KOMIJIEKCHas MMMYHHbBIX
runep- KOMILIEKCOB
YYBCTBUTEJIbHOCTD Ha KJleTKax

Y peakuus
Ha HUX KJ1eTOK
MUMMYHHOM CUCTEMBI

Tun IV Iunep- TCR AHTHUTIeH aKTUBUpYeT
YYBCTBUTEJbHOCTD T-KiIeTKH, KOTOpble
3aMeJlIeHHOr o B CBOIO 0Yepelb
thna [3T aKTHBUPYIOT

Makpodaru.
[NocjienHKe pazBu-
BalOT peaKlMu
BOCNAjICHHA

(cm. 2n. 4.1.1). B KOHEYHOM cueTe 3TO MPUBOAUT K LMTONIU3Y KJIE-

TOK, Ha KOTOpbIX GUKCUPOBAJICS aHTUTEH.

Tun I1lI. TunepuyecmeumeavHoCMb UMMYHOKOMNACKCHOZO
muna, o6ycnoBJieHHasi oOOpa3oBaHMeM UMMYHHBIX KOMILnekcoB IgG
C pacTBOPUMBIM AHTUIEHOM. JJIMMHUHAUUA TAKUX KOMILIEKCOB
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TunuiHblie
6one3xnn

[Tonnuuos,
OpoHXUaIbHAA
acTMa,
aHapHAaKCHA

MuacreHus,
reMOJIHTHYECKas
aHeMMud,
arpaHyJolH1To3

CucrteMHas
KpacHasi BoJl4aHKa,
UMMYHO-
KOMIIJIEKCHBINA
rJI0MepynoHepurT,
V3€J1KOBbIH
rnepHapTepUmnT

CaxapHblii 11aber
(Tvn-1),
peBMATOMAHBIN
apTPHUT, MOJTOXH -
TEJILHbIE peakLun
Ha TyOepKYJIHUH

(0COOEHHO KpYIHBIX U NpU U30bITKE aHTUIeHa)
4yacTo ObIBaeT 3aTpYAHEHA, M OHM OTKAAAbLIBAIOT-
Csl Ha MOBEPXHOCTU Pa3IMYHBIX KNEeTOK.

HNMMYyHHBIe KOMILIEKCHI, 06pa3oBaHHbBiE B pe3yJbraTe
B3aUMOIEHCTBHUS AHTHTEN ¢ AHTHUIEHOM, CYIUIECTBYIOT,
KaK NMpaBuio, B pacTBOpumoii opMe. OOBIYHO OHU B~
BOOATCA MOYKAMKM WJIM YTHAM3IMPYIOTCA MakKpodaraMu.
OaHako Nnpu HEKOTOPOM U30bITKE aHTUTeHa, MoryT obpa-
30BBIBaThCA HEPACTBOPHUMbIE KOMIUIEKChHI, BbiNAAalOLIHE
B BUIE MpeUMUIUTATa. JTOMY CMocoOcTByeT M HelocTa-
TOYHas aKTUBHOCTBh KOMILIEMeHTa (B HOpME, NIPH CBA3bI-
BaHHM KOMIIOHEHTOB KOMIUIEMEHTa NMpeUUIUTUPYIOLIH-
MU KOMIUIEKCaMHM, MocjeJHUe pacTBopsoTcs). Hecno-
cOBHOCTB (ParoLUMTOB 3NUMUHKUPOBATh 3TH NpPEeLIMIUTATHI
(B pe3ynbTaTe HU3KOH aKTHBHOCTH WIHM HUX Hecrocod-
HOCTB CBA3LIBATL HEKOTOPBIe KNAcChl aHTUTeN, IgA, Ha-
TIpUMep) TAKXKe Pe3Ko ycyryOnisieT 3TU mpouecch. Yalue
BCero MMMYHHBIE KOMIUIEKCH! OTKNAABIBAIOTCH HA 3HNO-
TeAUH COCYAUCTBIX CTEHOK M Ha Oa3annHoi MeMOpaHe.

[Ipeunnuraiug MMMYHHBIX KOMILIEKCOB
BJieYeT 3a cCO00M LeSIbIi pAd COOBITUM:

1) NpoUCXOaUT aKTUBALIMSL KOMILIEMEHTA MO
KAaCCUYECKOMY NMYTH;

2) HaKOIUIeHUE KOMMOHEHTOB KOMIUIEMEHTa
C3a 1 Cb5a (aHapUNaTOKCHHOB) MPUBIEKaET
B MECTO pa3sBUTUSA peakU K Makpodaru, HeluTpo-
¢UAbI ¥ TYYHBIE KNIeTKK, KOTOPHE UHULIMUPYIOT
Pa3BUTHUE peaklUil BHEKACTOYHOrO LIUTOIN3A;

3) B cocynax NPOMCXOIUT arperalmsi TpoM-
OOLMTOB.

Bce 2Tn BMecTe B3siThle peaklIMK CIOCOOCT-
BYIOT Pa3BUTHIO BOCNAJIEHUS! B MECTe IIPOHUKHO-
BEHUS aHTUreHa (a/yiepreHa),

Tun IV. ITunepuyscmeumeavrocms 3amedaen-

HO20 muna —3aMCIUICHHBIC pCaKuHuH, pa3BUTUC

M XapaKTep KOTOPbIX OblJI ONUCaH ¢ erage 7.3. 1.

Anjiepruio Hayaiaud M3y4aTh AOBOJBHO AaBHO, €lie¢ B Hayaje
NpouLToro Beka. B ¢Bs3y ¢ 3TUM B JIMTEpaType YacTO BCTPEYaeTcs
onucaHue peHOMEHOB 3KCNEPUMEHTAJBHOTO NPOSIBJIEHUSA HEKOTO-
PbIX TUNIOB ajliepruil (HanpuMmep, peHOMeH ApTioca, aHaQWIaKTH-
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yecku# LIOK U Ap.). B HacToguiee BpeMs pacliUppoOBKa MOSIEKY-
JISIpPHBIX MEXaHU3MOB 3TUX peaklMi no3poiasieT 6ojiee SICHO Npei-
CTaBJSATh UX Npupoly. IlpuBeaeM HECKOJBLKO NpUMEPOB:

1. AHadunaxTUYyeCKKH 1IOK Bbi3BBaeTCsl 0Opa30oBaHKEM KOMII-
JiekcoB IgE — annepreH u ¢pMKcaneit X Ha TyyHbiX KieTkaX. MH-
TEHCUBHO BBIACNSIOUINICS B pe3yabTaTe AeTPaHyIsILMU TMCTaMHH
W ApYyrue NMpoAyKTbl CMOCOOCTBYIOT OLICTPOMY Pa3BMTHIO KoJjjianca
u cMmepty (tun I).

2. MdeHoMeH ApTioca, CBSI3aHHBIM ¢ ¢uKcauuneit KMMYHHBIX
KOMTILIEKCOB Ha KJI€TKax 3H10Teinust. ONUCaHHbIA BbilE MEXaHU3M
(tun 111) npuBOAUT K NMOpaxXeHUIO ITUX KJIETOK, NOBbILLIIEHUIO Npo-
HULIAEMOCTH KPOBEHOCHEBIX COCYOB. 3TO BJIeYeT 3a COO0M KAUHU-
yecKue NMposIBJICHUA — OTeK, reMopparui U HeKpo3 Ha MeCTe BBe-
AEHUS aHTUTEHA.

3. ®eHomeH OBepu: aHTUICHBI, CBA3bIBasICh ¢ GUKCUPOBAHHbI-
MH Ha MeMOpaHax 6a30¢puiI0B aHTUTEIAMU, HHAYLMPYIOT KX nerpa-
HYJISILIAIO U pa3BUTHE BocnajicHUs. B pe3ynbTaTe noBbilliaeTcs Nnpo-
HMULAEMOCTb COCYIOB, KOTOpass 0OHapyXMBaeTCs MO NMpoKpallnpa-
HUIO KPacKoi (BBOANMOM BHYTPUBEHHO) MeCTa MHBEKLINH aJljiEpre-
Ha (tun I1).

TakuM oOpa3zom, umeroniasicss KjilaccudukKaluusl NMoka BIOJHE
YAOBAETBOPSIET YPOBHIO HALIMX 3HAHKM O MeXaHU3Max ajlepruue-
CKMX peaKUMi 1 O0BACHSET UX KAMHUUECKOE NPOSABACHUE.

CymMMMpysl Bce BbIllIeCKa3aHHOE, ellle pa3 OTMETUM, YTO B Ha-
CTOSIIIlEE BpeMS BLLAEJISIOT YEThIpe TUNA aJIepTUU (TUTIEPYYBCTBU-
TeJIbBHOCTK), XapaKTePM3YIOLIKXCS pa3sIMYHbBIMU MeXaHU3MaMu pa3-
BUTHS (cM. mabn. 7.2):

thn | — HeMmeaneHHoro Thna (aHapunakTHyeckas);

t™n I — uuroToaMTHYECKan;

tun 111 — uMMyHOKOMILIEKCHaS;

TUn IV — 3aMeLIeHHOro TUima.

JloGas anjiepruyeckas peakuusi pas3BuBaeTcs B aBe ¢da3pl —
CEeHCUOWIHU3ALUN U MaHUecTauUM (NMPOosiBjAeHU)

Qasa cencubunuzayuu (I) — cBsi3aHa ¢ NpeALECTBYIOILIUM aHTU-
reHHbLIM KOHTaKToM. Ero pe3ysnbratoM siBisieTcsl HakoruieHue dak-
TOpoB (MMMYHHBIX KoMIutekcoB, IgE, Th u np.), koTopble noarora-
BIUBAIOT (CEHCUOMIU3UPYIOT) OpPraHU3M K pa3sBUTUIO ajuiepruye-
cKkoit peakimn. CeHCMOMAU3AIIKS OYE€Hb YacTO Pa3BUBAeTCs B NPO-
necce HHQEKUMOHHBIX OoJie3Hel.

QPaza manugecmayuu (II) npoTekaeT ¢ pa3sBUTHEM KIWHUYECKUX
CHUMITTOMOB, XapaKTePHbIX 1151 Pa3HbIX TUNOB ajUiepruii. Bapbupy-
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0T, KdK INpdBKXJO, /IMLIDb NOPAXCHHABIC OPpraHbl U TKaHHW, YTO 3dBUCHUT
OT NMyTel NMOCTYTUIEHUS ajUlepreHoB (aHTUreHoB). Pasnuunble KIK-
HUYECKKEe BapruaLuu 00J1e3HM MOTYT pa3BuBaTLCA U B 3aBUCHMMOCTHU
OT MHTEHCHUBHOCTHU NMPOSIBJIEHUS peaklUU.

OTienbHble aBTOPHL NTpeiaraloT pacCMaTpuBaTh a3y CeHCUOWIM3aLUMHK KakK
NepBUYHBIIH UMMYHHbBIN OTBET, a a3y MaHHU(eCTalUH — KaK BTOpHYHbIi. He-
CMOTpPA Ha HeKOTOPYIO HETPaIHLIMOHHOCTb, 3TOT B3IJ151 OYE€Hb HHTEPECEH, TaK
KaK OH YHUDHUHPYET peaKUUKH UMMYHHUTETA.

Peeyaauua asaepeuneckux peaxuui

B HacTosinlee BpeMst CYIIECTBYeT HECKOJIBKO IMOAX0A0B K noaa-
BJEHUIO peakKLMil rTMNepuyyBCTBUTENLHOCTH:

1. AHTUrMYCTaMUHHBIe npenaparhbl.

2. KopTukocTeEpOnibl U HECTEPOUAHBIE NPOTUBOBOCNATIUTEIb-
Hble npenaparhl.

3. JleceHCUOMIM3aLIMSI — NMOBTOPHOE BBEjACHUE ajjiepreHa no
cnieurasbHOM cxeMe. Ilpoucxoaut ycuneHHast BbipadoTka IgG,
KOHKypupyowux ¢ IgE 3a aHTureH. (BMecte ¢ TeM, MeXxaHU3Mbl Ae-
CEeHCUOMIM3allKK ellle BO MHOTOM OCTalOTCSt HEMOHATHBIMU.)

4. TlepexntoueHue cuHTe3a aHTUTen ¢ IgE Ha IgG 3a cyeT uuTO-
KMHOB.

5. AacopbeHTsl s ca3biBaHusg ¢ CD23 (FeeRID), konkypupy-
tomiue ¢ Igk, U MHTMOUTOPB! CUHTe3a 3TUX peLIeNTOPOB.

6. Ycunenue anddepeHunposky no Thl-nytu (TNFea, IFNy 1
ApYyrue MUTOKUHEI).

7. B HacToOslllIee BpeMS NMpU JeYeHUN AJLiEpru HeMeLIEHHOrO
TUNA, KpoMe BbIIIIENepedYnucCAeHHbIX, TPUMEHSIOTCH:

— aApeHepruyeckue B-aroHUCTHI;

— ¢akTopsl NOBLILLIEHUS CAMP;

— WHTMOUTOPH! IMMOKCUTEHA3HOro NYTH;

— aHTaroHUCTbi TUICTAMWHA U IEHKOTPUEHOB;

— WHTUOUTOPBI IKCAPECCUM MOJIEKY alre3um U T. .

7. 7. BTOPUYHbIA UMMYHHbIA OTBET

HUMeHHO u3yueHHe BTOPUYHOIO UMMYHHOIO OTBETa NMOCIYXUIIO
OTNPaBHOI TOUKOK BOZHUKHOBEHUS U Pa3BUTUSA HMMYHOJIOIMM Kak
HayKu. BO3MOXHOCTb 3aLIMThI YeJOBEKA M XXUBOTHBIX OT MHPEKLIMA
NyTeM NpeaBapUTeIbHOK UX BaKLIMHAIIMU CTaja B CBOE BpPEMS CBO-
€ro pona peBOJIOUMEN K NPUBENa K pOCTY UCCIIEA0BaHUN B 00N1acTH
UMMYHOJOTUM.

ITo3nHee OBIIO YCTAHOBIEHO, 4TO 3TU 3P PeKThl 00YCIIOB/IEHbD
Hanu4yreM MMMYHOJIOTMYECKOR TMaMsIiTU, MareprualbHbLIM HOCUTE-
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JleM KOTOpOH $IBASIOTCA AOJNTOXUBYIIKE T- U B-KNeTKHW naMsiTu.
OHu npencTaBafaioT co00H rpynny Manbix TUM@$POLIUTOB, OCHOBHLIE
XapaKTePUCTUKHN KOTOPHIX — 0G0JIbilasi MPONOIKUTEIBHOCTb XKU3HH
(roobl) U cnoco®HOCTL K peurpkynsiun. ITonaraioT, 4To KaeTKu
naMsTh HaxoasTcs B ase akrupauuu Gl, 4To cOKpaulaert atanbl UX
AnddepeHUNPOBKHY B 2P PeKTOpHbiE KIETKH.

Jaa B-kremox nAMsSTH xapaKTepHO Hannyue Ha MeMmOpaHe
«MO30HVX» UMMYHOTTIO0YIMHOB Knacca IgG u IgA (a He IgM, Kak y
He CTUMYAMpOBaHHBLIX JuMbouuToB). KpoMe Toro, Kak yxe ynoMmm-
Hanoch 6 en. 7.4.2, Ha ux MeMOpaHax 3KkcnpeccuposaH Bcl-21+, obec-
NneyrnBaolMi UM JUIMTENBHYIO 3alIMTY OT anonTo3a. CYuTaeTcs, 4Tto
00pa3yloTcsl OHM B 3apOAblIILIEBLIX LICHTPaX BTOPUYHbIX (GOUTUKYIOB.

T-xkaemxu namamu MeHee u3ydeHnl. JlonyckaloTt naxe, 4ro T-
KAETKaMM NMaMATH SBAAIOTCS NPOCTO AoJroxusyuive s¢pdextop-
Hble T-xkneTku. Cpean HUX NpUcYTCTBYIOT KaKk CD4*, tak u CD8*.
Cuutaetcs, YTo 00pa3yroTCs OHU B TUMYC3aBUCHUMBIX 30HaX JIMMEO-
MAHBLIX OPraHOB — napaapTepualibHbLIX MydTax. OTIMYHTENBHBIH
NpU3HAK 3TUX KNETOK — 3KCINPECCUs Ha UX MeMOpaHax (BMecTe ¢

ApyrumMu T-kaeTOYHBIMU MapKepaMK) Moiekyiabt Bel-2++ u CD45
RO (BMecTo CD45 RA).

BTopHuHbI# KUMMYHHBII OTBET XapakTepusyeTcs Oojiee Bblpa-
’KEHHOM MHTEHCHUBHOCTbIO NPOTEKaHUSI OCHOBHBLIX peakUuit M, Kak
cieacTBUe, Oonblleil 3¢ PeKTUBHOCTHIO 3aUIUTH OpraHu3Ma. JT1o
MOXeT ObITb CBSI3aHO C HECKOJILKUMH IOJIOXKEHUSIMMU.

1. «CTtapToBasi» YHCIEHHOCTb cneUMPUYHBIX K aHTUTeHY KO-
HOB KJ1E€TOK, NpU BTOPUUHOM OTBETE, MHOTOKPATHO BbIIIE, YeM TIPH
MepBUYHOM.

2. AKTHUBaUUg KIEeTOK NMaMATU TNPOXOAUT MO «COKpauleHHOM
nporpamMmmes, MOCKOJbKY OHHU YXe HaxoiasTcs He B da3e nokos GO,
a B ¢ase GI.

3. TlpM BTOpMYHOM OTBETE He TpeOyeTcs YCIOBHH U peain3a-
LMY MHOIMX KOHKYPUPYIOUIUX peakUUd (Hanpumep, BbIOOpa MexXay
Thl- u Th2-auddepeRUMPOBKONH, NepeKTIoUeHNsI KNACCOB aHTUTEN
U T 1.). ITU CTAIUU YXKe ObUIM NpOMREeHb NPH NMEPBUYHOM OTBETE.

4. PeunpkynsiuMs KJIETOK IaMSITU CrOcOOCTBYET T'OTOBHOCTH
OpraHu3Ma K ObLICTPOMY U NMOBCEMECTHOMY KOHTAKTyY C aHTUIeHOM
B cJlyyae ero MpOHMKHOBEHHUS B OPraHHU3M.

HaunGonee M3yyeHHbIM M APKUM AMHAMHUYHBIM TIPOSIBJIEHUEM
BTOPUUHOI0O UMMYHHOIO OTBETA BJISIETCA MMPOLIECC aHTUTeJ000pa-
3oBaHus (puc. 7.2). Ha pucyHke BURHO, 4TO TUTpbl M-aHTHUTEN NIpY
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AnHamuKa cuHTE3a MMMYHOTROGYAHHOB
NpU NEPBUYHOM U BTOPUUHOM
WMMYHHOM OTBETe

A KONMYEeCTBo
aHTUTen

NepBas MHOKYNAUWS MOBTOPHAR MHOKYNALWS Bpems
QHTMreHa QHTUTEHa
lgM
o] R
puc. 7. 2,

BTOPUYHOM UMMYHHOM OTBETE NpaKTHUYeCKHU He U3MEHSIOTCs. ITO
CBUIETEILCTBYET O TOM, 4YTO M-MMMyHomo6yIMHHecyume B-kner-
KW BOBJIEKAIOTCS B OTBET B TOM X€ KOJMYECTBE, YTO M NMPU NEPBUU-
HOM oTBeTe. B To Xe BpeMs, 6onee cnetmpuuHbiif IgG-0TBeT pas-
BUBAETCS! MHHTEHCUBHEE U MO KOJUYECTRY aHTUTEN B HECKOIbKO pa3
MpeBbllIacT NEPBUYHBIM OTBET.

[TpuGAU3UTENBHO TAKYIO Xe IMHAMUKY HaOJMI0Lal0T U B CUHTe-
3¢ IgA, 4To obecneynBaeT 2P PEeKTUBHYIO 3aLIUTY CIU3UCTBIX 000-
JIOYCK.

I1pu BTOpYHOM KMMYHHOM OTBeTe OTMeYaloTes U 6oJlee Bbipa-
XXEHHble peakilud KAETOUHOIO UMMYHUTETA: OTTOPXEeHUEe TpaHC-
NJAHTAHTa, UMTOTOKCUUECKUE PCaklIMK U T. .

HNHnyKuns BTOpuHOro UMMYHHOIO OTBETa OMNpeaeIeHHOrO TH-
na (KJeTOYHOro WK r'YMOPaJIbHOIO) M AOCTATOYHOH HanpsiXcHHO-
CTU (MHTEHCUBHOCTb OTBCTA) SBISIETCH OAHOM M3 OCHOBHBIX 3a1a4
Npy paspaboTKe BaKLIMHUPYIOLIMX NpenapaToB.
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/.8. BO3MOXHOCTU ynpaBneHua npoueccamm
afanTUBHOrNo MMMyHUTETa

TeopeTrnyeckH, JI0OLIM MEXAHU3MOM AaNITUBHOIO UMMYHHOTO
OTBETa MOXHO ynpasisiTb. B COOTBETCTBYIOLUMX pa3iiesiax 3Toil ria-
BBl YX€ paccMaTpUBAJINCh BOTIPOCHI, CBS3aHHbIE € PETYIMPOBaHUEM
TE€X WK KHBIX NPOLIECCOB.

B atoMm pazaene aaeTcs 0006111eHUME HanboNee NepcneKTUBHBIX
HanpaBJeHUN 3TON NpoOAeMbl.

1. OaHUM K3 OCHOBHBIX (HAKTOPOB, KOTOPbIil peryJaupyeT UH-
TEHCUBHOCTb aJanTUBHOTO MMMYHUTETA, SIBASETCH CaM GHMUZEH.
OpraHu3M pearvMpyeT Ha OCOOEHHOCTU ero (pU3MKO-XMMUYECKOMN
CTPYKTYpPbI, A03bl U NyTEH NOCTYIJIEHUS UHTEHCUBHOCTBIO M Xapak-
TepoM (Thl nnyu Th2) UMMYHHOTO OTBeTa, UTO, NO-BUAUMOMY, (Op-
MU POBaJIOCh B npolecce 3poaounu. I1py aHaiu3e cTpyKTyphl aH-
TUIEHOB 0c000e BHYMaHME YAENAIOT MOJIEKYISPHOMY BECY, 3apsly,
ruipopoOHOCTH, SNMUTONMHON MIOTHOCTH (T. €. KOJIMYECTBY @HTH-
reHHbIX [eTEPMMHAHT), @ TAKXEe XeCTKOCTH KoHGpOopMaLMOHHOMN
CTPYKTYpbl. UMEHHO ¢ 3THMU O0COOCHHOCTSIMU M CBSI3bIBAIOT CNO-
COOHOCTb aHTUFeHOB MHAYLMPOBAaTb pPeakKlWK aganTUBHOIO UM-
MYHHOTO OTBeTa.

MaveHeHue ykaszaHHBIX napaMeTpoB MOJIEKYJIBI aHTHUIEHa my-
TEeM ee XMMUUeCKOM MOAN(PHKaLIMM (KOBAJIECHTHOE NPUCOEAUHEHUE
WU 3TUMUHALMS TEX WM MHBIX MOJEKYISIPHBIX TPYNIT) NO3BOJSET
NnOJIyyaTh aHTUIEeHb] € 3a0aHHBIMU CBOMCTBAMU. A 3TO NMpelocTaB-
JISET 3HA4YUTEJbHble BO3MOXHOCTW Ui YIIpaBJieHUs! IPOLIECCOM
alarTMBHOTO UMMYHUTETA.

MMMYHHBIM OTBETOM MOXHO YNpaBiasiTb, BAPbUPYS 00300 aHmu-
eeHa. OQueHb HU3KHME M BbICOKUE 103bl MOTYT BbI3bIBaTh COCTOSIHUE
T-kneToyHoi (a nHoraa u B-kneTouyHOH) ToJepaHTHOCTH, GJI0KU-
pyA pasBUTHE UMMYHHOrO OTBeTa. CpenHue (ONTHManbHbBIE) AO3LI
CNOCOOCTBYIOT pa3BUTUIO NOJHOLUEHHOIO MMMYHHOIO OTBETa.

OnTUMaNbHble UMMYHU3UPYIOILIHe 103bl aHTUTEHOB OMNpeleNsaioTcs 0ObIYHO
3KCNEepUMEHTaNbHBIM TNyTeM. KOHKpeTHbIE KOJTUYECTBEHHbIC TTOKa3aTen Ofl-
TUMAJIbHOM [103bl 3aBUCAT OT (PUIMKO-XUMUYECKUX CBOMCTB aHTUIEHa, MecTa
BBEAEHHA U OCODEHHOCTEH UMMYHHOI cUCTEeMbl OpraHM3Ma-Xo3siiHa,

Hpyroit BaxkHblil TOKas3aTeab — 3TO NymMuU nocmynneHus aHmuze-
Ha B OpraHu3M. U3BecTHO, YTO BHYTPUKOXHOE, NOAKOXHOE U BHY-
TPUMbILLEYHOE BBEIEHUE aHTUTeHOB BhI3biBaeT GoJlee BhipaXXe HHBIM
UMMYHHBI1 OTBeT KieToyHoro tuna. IpOHMKHOBeHME aHTHUreHa
yepe3 CIM3UCTbie 000JJOYKH NMULLEBAPUTENIBLHOTO U PECTUPATOPHO-
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ro TpPakKTOB IPUBOAUT JUOO K pa3BUTHIO HMMYHHOIO OTBETa I'yMO-
paJlbHOTO THIIa, JUOO0 K MOJHOM ero cynpeccuMy, BILUIOTh OO pa3Bi-

THUA TOJIEPAHTHOCTH.

I1pu nepopasibHOM BBeA€HUH aHTHIE€HA NIPEUMYHIECTBEHHO CTUMYAUPYIOTCS
Th2-xnetku. Ouu npoayuupyioT IL-10 u TGFB. Ecau IL-10 MoxeT noaaBnars
Thl, To TGFB cnocobeH cynpeccupoBath nponudepauuio B-knerok, uuroro-
KCHYeCKMX T-KieToK U Opyrux. [Ipu 3T0M HMMYHHOCYNPECCUBHbIE ACiCTBUS
TGFB Hecneunduynn. B naHHOM ciyyae MoXeT CylipecCHpOBaThCS UMMYH-
HBIIl OTBET HE TOJLKO K 3alaHHOMY, HO H K JIpYTUM aHTUIEeHaM, peajln3ys, Tak
Ha3blBacMblii, 3 eKT «nmoaaBIeHUs ceuaeTensi». MMeoTca NOnpITKY UCTIONb-
30BaTh JaHHBIHA 3ddeKT npy ayTOUMYHHBIX 3a60eBaHUAX MYTEM MepopanbHO-
ro BBEJEHUA KAaKOTO-NM00 aHTUTEHA U3 ITOPaXEeHHON TKaHH.

B HacTosilee BpeMsl TOJIepaHTHOCTBIO Ha3bIBAIOT COCTOSIHUE
apeaKTUBHOCTM MMMYHHOW CHCTeMbl B OTHOLUEHMM KaKOro-J1Mbo
KOHKpEeTHOTOo aHTMreHa. Pa3nuyaloT TpY BO3MOXHBIX MeXaHM3Ma
pa3BUTUA TOJIEPAHTHOCTH:

1) 3lMMHUHALNA KIOHA — TIOJHOE YAAJIeHUE KIETOK aHTUIeH-
cneundpmryeckKux KNoHOB JUMEPOLMUTOB WIU UCTOLLLleHUE ITOM Nony-
nsaunn. MeroTcs nonbiTKy nojiydeHus 3Toro 3¢g¢ekra ¢ noMolibio
UMMYHOCOpPOLIMY MM YTeM NpUMeHeHUS! UMMYHOTOKCUHOB;

2) KJoHaNbHasl aHepTrHsl — pa3BUTUe apeaKTUBHOCTU aHTHIeH-
crietrduyeckux JUMEPOLMTOB (T. €. UX HecnnOcOOHOCTU K DYHKLM-
OHaJILHOK nesATeJbHOCTH). MoXeT nOCTUrathbCcst NpUMeHeHHUEM
OOoNbIINX 103 AHTUTEHOB;

3) KnoHanbHast cynpeccUst — nonaBieHUe QYHKUHOHATbLHOI
aKTMBHOCTH KJIeTOK NaHHOTo kKjoHa. [laHHbIH 3¢ ¢eKT MoXeT rnpo-
SBJISITHCSE TPY COBMECTHOM MUCIMONIb30BAHUHM aHTUFEHOB U UMMYHO-
CyNpeccUpYIOLUUX BellleCTB.

Paisutua T-xneTouyHoi aHepruy (TOJepaHTHOCTH) MOXHO NO-
OUTbCA pazmIMYHHIMH METONAMM, 00ecrneyMBalIUMMM aKTHBAUMIO
T-xnetok yepe3 TCR npu omcymcmesuu cueHanos oT KOCTUMYJIHUPY-
IOLLIMX MOJIEKYJ B3aUMONeUCTBUA. TaKue CUTyallMH B IpaKTHYECKHX
YCJIOBUSIX «in vivo» MOXHO MOAeIUpOBaThb, UCMONAB3YS MOHOKJIO-
HallbHbie aHTHUTeJla K KOCTUMYJUPYIOIUUM MOJIEKylaM npud OOHO-
BpcMeHHOM BBeleHUU le3arperipOBaHHBIX aHTUFEHOB WJIM rante-
HOB (pacTBOPUMbIX aHTUTeHHbIX AeTePMUHAHT).

ITH noaxoAsl MOTYT OBITh UCTIOJb30BaHbl I nonasjaeHUs T-
K7eTOYHOro oTBeTa. XapakTepHo, yTo BBeneHue IL-2 unu ctumyns-
LHg BbIpaOOTKM 3TOTO MHTEpJeHKHMHA MOXET MoAaB/IATh ONnycaH-
Hblit BbiLle 3¢ ¢ekT. [Tonaraiot, YTO OMMH U3 MeXaHHU3MOB NEHCTBUS
anblOBAHTOB OCHOBAH MMeHHO Ha YCHJIEHUH IKCMPECCUU MOJIEKYI
MHC xnacca 11 1 KocTumyaupyrowmux mojekyl APCg (1. e. npoTn-
BOJIeVICTBUH BhIllleoNMcaHHOMY 3¢ ¢eKTy pa3BUTHUS aHEPTHUH).
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2. BecbMa BaxXHYIO pOJjib B ynipaBieHUH adanTUBHbIM UMMYHHBIM
OTBETOM MOXeET UIpaTh MCNOJb30BaHUE PAaVTUYHBIX UMMYHOQAPMAKO-
no2uyeckux setjecms (UMMYHOCTUMYJISITOPOB MU HUMMYHOCYINpecco-
poB). [Ipenapathki 3TUX IPYTIN TTO3BOASIIOT YK€ Ha COBpeMEHHOM JTa-
e JO0CTaTOMHO 3P ¢deKTMBHO BIMATHL HAa XapakTep U MHTEHCHMBHOCTD
MMYHHOTO OTBeTa (cm. 2. 10.3.2 u 10.3.3, a markwe mabn. 10.1).

3. Onpene/ieHHYIO peryJlUpyIolIyIOo poJb B pa3BUTUM ananTuB-
HOTO UMMYHHOTO OTBETa MIpaloT W avmumena. U3BecTHo, uTO IgM,
BBellcHHBbIE COBMECTHO ¢ aHTUTreHOM, ycuausaiot, a IgG — nonas-
JISI0T OTBeT Ha 3TOT aHTUIEH.,

[TonaraoT, yto 3pdeKT ycuneHust MMMYHHOTO OTBeTa CBA3aH C
6onee akTUBHBIM NPOLIECCUHIOM Takoro IgM — MMMYHHOTO KOMII-
nekca B coctaBe APCg, nin 6osee ahdekTUBHOM npe3eHTaluel B-
Ki1eTkaMm. KpoMe TOro, BO3MOXHa CTUMYJIiLIMA 00pa30BaHUA aHTHU-
UAMOTUTIUYEeCKUX aHTUTEN NpoTHB IgM, 4TO, Kak NnoJaraloT, yCiiu-
BaeT MMMYHHBIN OTBET.

IgG MOTYT nonapnsATb CMHTE3 aHTHTEN, KOHKYpUpYS ¢ B-KieT-
KaM¥ 3a cBfi3blBaHME C aHTUreHoM. IToT 3peKT TeM Bosee Bhipa-
XeH, 4eM Bbitie ahPUHHOCTL MHOKynupyeMbix IgG ¥ HUXe ad-
¢duHHOcTL BCR cobcTBeHHBIX B-KneTok. BenencTBue KOHKYpEHT-
HOTrO noaasieHUst B-kneTox ¢ Hu3koit abpuHHOCcTHIO BCR KO0/K-
YecTBO KieTOK ¢ BrlcokoadhduHHpIMH BCR yBennuimBaercs. B pe-
3yJibTaTe cylueCTBEHHO BoO3pacTaeT apdPUHHOCTh CHUHTE3MpYEMBIX
aHTHTE.

Ilpyro#i MexaHu3M cynpeccd obpa3oBaHUs aHTHTeN Oaaroaaps
naccUBHoMy BeelleHHIO IgG CBsi3aH ¢ «nepeKpecHbIM CBA3bIBAHHEM
peuentopoB». Kak nonaratot IgG, cBsisbiBagch ¢ @aHTUTeHOM, MO-
XeT (ukcHupoBaTbest yepes Fc-¢gparMeHt K Fe-peuentopy (FeyR
11) Ha nopepxHocTH B-kinetrok. Ecay onHOBpeMeHHO aHTUTEH Apy-
I'MM 3nuTonoM cssi3biBaetcst ¢ BCR, To Takoe cBsA3biBaHHWe peLiEn-
TOPOB cII0CO6HO HHTUOKMPpOBaThL b depeHUUPOBKY B-KieToK.

O6pa3oBaHe MMMYHHBIX KOMILIEKCOB aHTUIeH—aHTHUTENO
TaKXe MOXeT YCHJIMBaTh, JTMOO UHTMOMpOBaTh UMMYHHHI OTBET.
MMMyHHBIe KOMILIEKCH, aKTMBUPYS KOMILIeMEHT, clTOCOOHB! JO0JTb-
Llie yIePXUBAThCH Ha GOTUKYAAPHBIX AeHAPUTHBIX KJIeTKax U 3¢-
(¢eKTHBHEe aKTMBUpOBaTh B-kieTku. Bece 3aTto ycunuBaeT adantus-
HbIA MMMYHHBIH OTBET 110 r'yMOpaJibHOMY THUITY.

4. B Hacrosiiee BpeMst CYMTaeTCsl, YTO MpOllecChl pasBUTHUA
kiaetoyHoro (Thl) U ryMopanbHoro (Th2) HMMyHHBIX OTBETOB Ha-
XOAsITCSt B @HTarOHMCTUYeCKUX B3aMMOOTHoueHHaX. [1o3ToMy oa-
HUM M3 OCHOBHHIX WU NEPCTNEKTMBHENIUMX TMPUEMOB YIIpaBACHHA
npoueccaMy alanTHBHOTO MMMYHHUTeTa ABIsAETCS M30MpaTebHbIA
CIABUT UMMYHMTETA B ONpele/leHHYIO CTOPOHY. JTOT MpoLecc NoJy-
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yuJ Ha3BaHUe UMMYHHOTO OTKJIOHEHHUHA. lakUM 0Opa3oM npeumy-
miecTBeHHass ctuMyasuug Thl unu Th2 no3BonsgeT nonydyatek Hau-
6oJiee XenareJlbHbIA TUIT HMMYHHOTO OTBETA.

DTOTO MOXHO J0OHUTHCH:

a) U3MeHeHHeM CTPYKTYphbl, 103bl U NyTell BBellecHUA aHTHUIeHa
(cM. sblwe);

6) Ucnionb3oBaHUeM onpeaesieHHbIX UMMYHOdapMaTortyeckux
cpedcTs (cm. maba. 10.1);

B) MCNOJIb30BAHUEM METONOB LUIUTOKUHOTEpANMH, T. €. LUTOKHU-
HOB, UX aHTATOHUCTOB H PaCTBOPUMBIX pelleNTOPOB~«JIOBYLLEK» 1N
LUMTOKHUHOB (cM. maba. 4.2);

) UCTONib30BaHUEM MOHOKIOHAIBHBLIX aHTUTEN K MOJEKY/1aM,
3KCIpeccUpOoBaHHBIM Ha ropepxHocTd Thl wiu Th2.

5. Ha pa3suTHe aganTMBHOIO MMMYHHOIO OTBeTa OIllpeleleH-
HOe BJUSIHMEe OKa3sbiBaeT TUIT aHmMu2eHnpedcmasafioujux KIIETOK.
[lpencraBneHye aHTUTeHa NeHAPUTHBIMU KiReTKaMU U aKTUBHUPO-
BaHHBIMU MHUKpodaraMy BieyeT 3a cobOOil BbipaGOTKY aKTHBHOIO
WMMYHHOIO OTBETA, KaK NMpaBUJ0, KJIETOYHOIO TUTA, a NpelcTaBe-
Hye aHTUTeHOB B-kneTkaMu — rymopanbHoro tuna. [loatowmy, ic-
NMoib3ysl pazlUyHble NpHeMbl, OOecrieyuBaroUIue AOMHUHAHTHOE
npeacTaBjieHUe aHTUTEHOB KJIeTKaMM KaKoro-jau6o onpenejeHHoro
TUTA, MOXHO BJIMUATbD Ha UHTEHCHUBHOCTb M XapakTep MMMYHHOTO
OTBETA.

IpuMepoM MOXeT CIYKUTb MCMOb30BaHUE AHTUTEHHOTO KOMILIEKca, Co-
eIMHEHHOTO KOBAJIEHTHO ¢ MOHOKJIOHaIbHLIMH aHTHTENaMH K 1gD. IlockonbKy
IgD skcnpeccupoBaHHB B OCHOBHOM Ha NMOBEPXHOCTH B-nuM¢ouuToB, aHTH-
T€H CBA3bLIBAETCH, a 3aT€M U IpeJCTaBASETCA NMpeUMyllecTBEHHO B-kileTkamu.
ITO MHOYLUMUPYET UMMYHHOE OTKJIOHEHUE B CTOPOHY pa3BUTUA TYMOPAILHOTO K
noaaejieHUS KJIeTOYHOro oTBeToB. MMewTca MONbITKH MUCIMONB30OBaTh NaHHBIR
METOI AN TEParMy HEKOTOPLIX AYTOUMMYHHBIX Oofe3Hel.

6. Ha xapakTep ¥ HHTeHCUBHOCTb HMMYHHOI'O OTBETa OKa3bLIBa-
eT BIUSTHUE UCXOOHOe COCMOosAHUe B3aUMOAENHCTBYIOWUUX KJIETOK (CTa-
ansg 1nddepeHUNPOBKH, aQPUHHOCTE M MJIOTHOCTD 3KCTIPECCHPO-
BaHHBIX peLEeNnTOpOB U KOCTUMYJUPYIOLUMX Mojekyn). [1okasaHo,
uTO Wist 3¢ dHeKTHUBHOrO pa3BUTUS MMMYHHOIO OTBeTa HeoOxoaMMa
aKTUBalLIUA KjieToK, obecneyiBaiollas BbICOKYIO TUIOTHOCTh MOJle-
Kya MHC xaacca 11 ¥ KocTuMyMpyloltux MojeKyJl Ha TOBepXHO-
CTU Koonepupywoluux aumbountos U APCs. Ecnu He cTUMynupo-
BaHHbIe T-KJIeTKH KOOTIEpUPYIOT € MOKOAILMMHCA B-KieTKaMu unu
IpYTMMH He aKTUBUPOBAHHBLIMU (Wiu <«HelpodeCcHOHATBHBEIMU»
APC), To MOXeT Nerko pa3BUBaThLC TOJNEPAHTHOCTb.
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7. Unnotunnueckas peryjasiuusgs UMMYHHoro otseta. CyUTaeT-
Csl, YTO NP MHAYKLUMU UMMYHHOTO OTBETA NMPOTHUB O0pa3ylollnXcs
MMMYHOTJIOOYJMHOB (TOYHee, NpOTUB UX T'MniepBapUabebHbIX 00-
nacTeil) B OpraHu3Me HayWHAaIOT CUHTe3UpOBaTbCcst aHTUTea, JTOT
Mpolecc CAYXMT €CTeCTBEHHBIM pETYJIMpPYIOIUUM MeXaHH3MOM,
B pe3yJibTaTe KOTOpOTrOo HEWTpaau3yeTcst U30bITOYHOE KOJIUYECTBO
aHTUTEN C onpeleleHHON crieunduyHocToio. [MpeanpuHumarorcs
MONBITKYU UCTIOJB30BaTh MEXaHU3Mbl UIMOTUIMIUYECKOIO peryaupo-
BaHMS C MMOMOLUbIO AaHTUMAHMOTUIIMYECKUX aHTUTEJ1 I YIIpaBJieHUS
MMMYHHBIM OTBeTOM. OIHAKO cCylUeCTBEHHBIX TNMpPaKTUYECKUX pe-
3yNbTaTOB B 3TOM HarnpaBlieHUY MoKa He JOCTUTHYTO.

8. B npoueccax ynpapiieHUSI UMMMYHHBIM OTBETOM 3HaUMUTEJIb-
HYIO poJib MOTYT UIpaTh NMPOAYKTbHl HEMPOIHIAOKPUHHOMN CUCTEMBEI
opraHu3Ma,

JIMMGPOUMTEI 3KCTIPEeCCHPYIOT Ha CBOEH MOBEpXHOCTU peELIETITO-
pbl pazIHYHBIX TOPMOHOB, MeHMAaTOPOB U HeliponeTunoB. Hanobo-
Jlee U3y4YEeHHI NTpoLiecChl BIUAHUA KOPTUKOCTEPOUNIOB Ha IMM@POLIU-
Thi. [loJlararmoT, YTO KOPTHMKOCTEPOUIAL UHTUOUPYIOT MpONYKLMUIO
Thl-kneTok, He Bnuss Ha Th2-oteeT. KpoMe 3T0Or0, B KayecTse pe-
TYIUPYIOLLUX areHTOB MOTYT BBICTYNATh 3HAOPGUHBI, KaTeXOJlaMU-
Hb! (aIpeHaIUH U HOopallpeHaJIMH), alueTUIXONUH U Ip.

B3auMoneiicTBMe MMMYHHOI M HEWPO3HIAOKPMHHON CHUCTEM
o6olonoHanpasiaeHHO. Hanbonee akTUBHBIMY NMPONYKTAMU, UMEIO-
[LIMMH BJAMUSIHMe Ha 00e CUCTeMBI, Npu3HaoT UMUTOKMHLL [L-1 1 IL-
6. Ux Moryt npoayuupoBaTh He TOJbKO Makpodaru, HO M KIETKU
HepBHOM I, HEMPOHBI, a TaKXe KJIeTKH, JOKAUTU30BaHHbIE B TU-
rnoduse U HaarnoyeyHHUKax.



8. COBPEMEHHDLIE NMPEACTABJIEHWA
Ob MUHOEKLIUNK

1100 undperxuueit (uau unghexuyuonnsim npoueccom) o6s1HO noHuU-
Maom npoyeccst NPOHUKHOGEHUR U PASMHONCEHUA 8 OP2AHUIME X03A~
UHA NAMO2eHH020 6030y0umenn u pazeumusa 6 omeem Ha 3Mo KoOMI1e-
KCa 3auumHbIX peaKuuil co cmoponsl xo3auna. Hughexuuonnotii npo-
Hecc cAyXcum namozenemu4eckoli ocHoaoil pazeumus b6oae3nu 6 opea-
HuIMe,

B npouecce 3eontoyuu napazumuseckue popmot d#cuznu npuobpeau
yeavlilt KOMNAeKC «haKmopos namozeHHOCMi», C NOMOULBIO KOMOPbIX
um yoaemca uzbezamo peaxyuu umMMyHnozo omeéemd. Ioavko npu na-
AUMUN MAKOIl 2eHemuuecKu 3aKpenieHHoll cnocobnocmu MuKpoopea-
Hu3M cnocoben cmamb namozeHHslM U, NPUNCUGAACH 6 Op2AHUIME XO-
3AUHA, NPECOYUPOSAM b PA3GUMIUE UHPEKUUOHHOU 60ae3 1.

B ocHoBe npoucxoxaeHUa TepMUHA UHQDEKLUSA JIEXHUT NaTHH-
CKOe€ CJIOBO infectio — 3arpsiaHeHye. B OCHOBHOM 1ol 3TUM TepMH-
HOM TOHMMAIOT NpOoLECChl TPOHHMKHOBEHHS B OPraHU3M XO3f1MHa
00Ne3HEeTBOPHBIX MUKPOOPraHM3MOB M pa3BUTHE, B OTBET Ha 3TO,
KOMILIEKCca peaKLUui, KaK cO CTOpOHBI XO35iMHa, TAK U €O CTOPOHHI .
MuKpoopraiuaMoB. Y. 1. MeyHukoB onpenensn, 410 «MHQeKUUA
ecTh O0pbba MeXIy AByMsl OpraHu3MaMU»,

BMecTe ¢ TeM, 3TOT XXe TeEpMUH YacTo yrnorpediasercs Lisg obo-
3HauyeHMs JOBONBHO pa3HOIIaHOBLIX NOHATHI. MHoraa 3To MoxXet
ObITh CBA3aHO C JIOKaTM3alMeid BO3OyAUTeNd B TKaHAX MaKpoopra-
Hu3Ma. HanpuMep, kulleyHass MiaM pecnidpaTopHass MHbekuus.
TepMMH 4yacTO ynoTpebiseTcs M Kak HO30j0THMYecKas KaTeropus
(BUpycHBle UHeKUUH, OaKkTepHanbHble UHPEKLUHY, TPHOHHBIE HH-
GCKUMHM U T. O.).

CyluectByeT ¥ Ledblil psil OpYTUX ceMaHTUYECKUX CTPYKTYp
C UCTIONIb30BaHHEM TepMMHa «HHbekHA». CBA3aHO 3TO, NTO-BUIH-
MOMY, C MHOTOUMCJEHHBIMU TTONBITKAMH pa3HOOOpa3HBIX CHCTEMA-
TH3aUMiA 1 KiaccupUKalUil MHpeKUMOHHLIX O0ne3He, KOTophle
MpeAnpUHUMAINCH B paMKaXx pa3/iMuHBIX HayYHbIX LKOJI U HaTipaB-
JleHui. Heckonbko 060611as, MOXHO CKa3aTb, YTO B pa3/IMYHBIX
KOHTEKCTax TepMHH «HWH(peKUMA» 3BYYUT KaK CHHOHUM TepMHHa
«MHGeKUUoOHHas 60Ne3Hb».

B HacTos1uee BpeMs 111 0003HaYeHHUA BCeil COBOKYITHOCTU (U-
3U0JIOTUYEeCKUX U MAaTOOTMYeCcKUX peakKuMi opraHM3Ma Xo3fMHa,
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pa3BUBaIOLIMXCSt B OTBET HAa BO3/IEUCTBUA arpeCcCHMBHBIX U NpUCIIO-
cobjieHYECKHMX peaKlIUi napa3suTUYecKOro MUKpOOpraHu3Ma, yalle
MCHIOJNB3YIOT TEPMUH UHPeRUUOHHbIT npoyecc (WA UHpeKYUOHHOe Co-
cmosHue).

TakuM 06pazoM, TepMHUHBI «HMHPEKIUA» U «UHDEeKUHUOHHBIH
npouecc» ABAAIOTCA, B ONpeIdeeHHbIX 3HaYeHUAX, CHHOHUMAaMH,
0003HavaloIMMH MPOoLEeCC B3aUMONeHCTBUSA BO30OYAUTeNS U €TI0 XO-
31MHa. [1podBasgThcs 3TOT Npoliecc MOXeT B BUIe KANMHUYECKHU BbI-
paXXeHHOTO 3a00ieBaHUA WM B BUIE HOCUTELCTBA.

NHpeKLUMOHHBIN NPOLIECC CAYKUT NaTOTeHETHUHECKOW OCHOBOM
pa3BUTHS 60Nie3HM B KOHKPETHOM OpraHu3Me. Bo3HHUKaeT u pa3Biu-
BaeTcs OH B COOTBETCTBHH C onpenejleHHOW NporpaMMoil — narore-
He30M, KOTopad BO3HMKNA B NaHHOM Nnapa3uTapHOM cucTeMe M 3a-
Kpeliuiach B Tipollecce 3BoJ0LMU. Pa3BuTUe (reHe3) naTroforuye-
CKUX peaKUui (natoreHes) 3aBUCUT KaK OT CBOMCTB BO30OYIUTEN,
TaK H OT 0cOOeHHOCTEH OpraHu3Ma X03sMHa.

Peaxkiiyy naToreHesa Kak IpaBuo pacrnpeneliieHbl Kak BO Bpe-
MeHH, TaK U B MPOCTPAHCTBE, XOTA OOBOJILHO YacTO MOIYT INpOTe-
KaTh ¥ Napajile/IbHO B OOHUX M TeX Xe opraHax. JloctaTo4HO ycJioB-
HO B Iipoliecce naroreHe3a MOXHO BBIAETUTh HECKOJILKO OCHOBHBIX
3TanoB, XapaKTepHbIX A1 OoAplIMHCTBA MH(peKUHOHHbIX O0Je3-
HeMl:

1. Kononusauyus u npoHurHoseHue — TiepBOHAYaJILHBIN nepuoa
Pa3BUTHUA NTATONOTUYECKUX peaKUMii. OH cBA3aH ¢ NpUKpellleHUEM
BO30yauTeNd K KneTKaM-MULIEeHAM U MTpOHUKHOBEHUEM yepes ec-
TecTBeHHble Gapbepbl. ITpit HEKOTOPLIX HHGMEKUMAX ITOT 3Tan MNa-
TOreHe3a OTCYTCTBYET, YTO CBSI3aHO ¢ OCOOEHHOCTAMM MeXaHu3Ma
nepenavym (TpaHCMMCCUBHBIN, apTUDHUILIMATIBHDBIN).

OpraHbl ¥ TKaHU, BOBJieUeHHble B MNpollecc NMpPOHHKHOBEHHS,
MHOrAa Has3blBalOT «BOpPOTaMM MH(peKUMU», MNOoApa3yMeBas, 4YTo
UMeHHO yepe3 HUX BO30yIMTelb NMPOHUKAET B opraHu3M. Ha atoM
3Tane rnapasuT UCIONb3yeT clielHaIbHbBIE CTPYKTYPLI U (pepMEHTH,
KOTOpble TOMOTal0T €My MpUKpelnATbcsd K KJIeTKaM M, Hapyllas
DapbepHble QYHKLUMH MOKPOBHBIX TKaHeH, MpOHUKATh BO BHYTpeH-
HIOIO Cpelly OpraHM3Ma M NMpUXUBATLCS B HEl.

2 3awuma om pearyull uMMyHUmMema — KOMILIEKC FeHeTHYecKHU
deTepMUHHAPOBAHHBIX MEXaHU3MOB C [TOMOULBIO KOTOpb!X BO30YIH-
TeJlb HEUTpaTM3yeT (MU MoJasideT) 3alUMTHBIE peakKliMu UMMYHU-
TeTa. DTOT BaXHe U 3Tan natoreHeTUYecKuX peaklUif HaYWHa-
€T NIPOSIBASATLCSA C MOMEHTa NPOHUKHOBEHUSA BO30OYAUTeNA B Opra-
HU3M U NPOJOJIXKAETCH B TeyeHUe BCero npolecca napasMTupopa-
HUA. Ecin MUKpOOpraHM3M UMeeT BO3MOXHOCTH M criocobeH pea-
JIU30BaTh 3TU MeXaHU3MBbI (cM. 2. 8.1), OH NPUXUBAeTCsT BO BHYT--
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peHHeN cpele opraHM3Ma Xo3MHa. EclM HEeT — cUcTeMa UMMYH-
HOM 3aLIMTHI YHUYTOXAET ero.

3. Pacnpocmparenue. Ecayu chUcTeMa MMMYHHMTETa He CrOCOOHA
coep>XUBaTh pOCT U pa3BUTHE BO3OYIUTENS, TPOUCXOIUT HaKOILIeH e
ero 6MoMaccel. 3TO xapaKTepu3yeTcst, Kak TPaBuJIO, IpOpbIBOM peru-
OHaILHBIX MM} ONIHBIX 6apbepOB U pacnpocTpaHEHUEM (IUCceMU-
HallWeii) BO30yaUTeNs1 BO BHYTpeHHel cpenie opraHM3Ma xo3stuHa. i
KaXa0#i UHPEeKUUU UMEIOTCS CBOM MYTH pacnpocTpaHeHUs (KpoBb,
nnuMda, HepBHas TKaHb). BMecTe ¢ HakonieHHeM GMoOMacchl HapacTa-
eT Y NnoBpexaamluee BO3IEHCTBHME Napa3uToOB Ha KJETKHU X03s1Ha. B
OTBET Ha 3TO UMMYHHasl CUCTeMa OTBEYaeT BHayaJle peaKLUsIMH BoC-
najJleHUs, a 3aTeM BKIIIOYyaeT crieuududeckie MexaHU3MBbI 3allIUTHI,

[lepsble aTanbl naroreHe3a MOryT He NPOABAATLCA KIMHUYECKH
M HX onpeleidioT KaKk MHKYOaUMOHHEIM nepron MHPEeKUHUOHHOM
0OJIe3HH.

4. Bocnanernue. Hecneunduyeckue peakliiy BOCTIAIEHUS U ApY-
rve ajalTHBHBle peaKlMM opraHusma (NMMUpOKCHUA, OHUapes, Ka-
lleflb), a TAKXKe peaKUWH aJarTHBHOrO HMMYHUTETA, pa3BUBAIOLLIH -
ecsl B OTBET Ha TOKCHUHBI U aHTUreHnl BO30yauTeNsl UIH Ha coOCT-
BeHHbIE NOBpeXaeHHble OejIKHM, HaYUHAaOT GopMHUPOBATh KJIIMHUYe-
CKYIO KapTHUHY 3abojieBaHUA. B 310 BpeMs BO30yauTE b NIPOHHUKAET
M aKTHBHO pa3MHOXaeTCH B OpraHax Y KJeTKax-MHULIeHIX, K KOTO-
pPBIM OH MMeeT ornpenelieHHbI Tponu3M. KiMHUYeCcKH 3To, Kak
NpaBUJIO, COBIaaaeT C pa3rapoM MHGeKIMOHHOM 60J1e3HH.

[1pu GonbliMHCTBe HHPEKLIMIT BMeCTe ¢ 3TaroM pacnpocTpaHe-
HUA U pa3MHOXEHHS B OpraHax-MMULIeHsX HaYMHAaeTCsl M BhHIENe-
HUe BO3OYIUTENS BO BHEUIHIOIO Cpeny.

5. Ctanys gbi30oposgneHus MUY CTaaus xporusayuy UHPeKLIMOH-
HOM 0one3HM XapaKTepU3yeTcd ycuiieHUeM cnelUdpHyecKoro mM-
MYHHOTIO OTBETa U CHUXXeHUeM MHTeHCHBHOCTH (MAU TTOJHBIM Tipe-
KpalleHHeM) HecleUuu@uUUyecKMX BOCTIAJIMTENbHBIX peakuuit. [1pu
OTCYTCTBHM COOTBETCTBYIOLLETO OTBETA CO CTOPOHBI UMMYHHOIA CH-
CTeMbl ¥ TpU OTCYTCTBUHU JieueHUs ocTpast UHDEKIIMOHHag 60Jie3Hb
MOXET UMECThb JI€TaJIbHBIA UCXOL.

TaxkuM 0bpa3oM, BO3OYNUTEN B, NTapa3sUTUPYIOILUA B cOCTaBe Op-
raHM3Ma Xo3siMHa, NocnenoBaTesibHO (a MHOIIAa U TNapaienbHo)
BKJIIOMAeT KacKal NMaToJoTUYecKUX peakiivid.

B cB43M ¢ 3TUM BecbMa BaXHO NOHUMaHMe CaMOro TepMHHA
«[1apa3UuTH3M», TTIOCKOJIBKY B HACTOsIILEE BpeMs Onipene/ieHHe 3TOro
NOHSATUSA HE BIIOJIHE OHNHO3HAYHO. MOXHO NpUiepXHUBaThbCs 00llle-
MIpUHATON OMONOTUYECKOM TPaKTOBKH Mapa3sUTU3Ma — HCTONb30-
BaHUA ORHUM OpraHHW3MOM cyOcTpaTa Apyroro B Ka4ecTBe MCTOYHH-
Ka NMUTaHUs M cpelbl 00UTaHust. OOHAKO B 3TOM cjlyyae BO3ZHUKAeT
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HeNblH pAl BOTIPOCOB. B YacTHOCTHU, clielyeT JIM pacCMaTpHBaTh MU-
Kpodiopy ecTecTBEHHbIX IOJOCTeM OpraHu3aMa (KulleyHHUK, JleTKkue
Y Ip.) KaK NapasuTHYECKYIo, MOCKOIbKY OHa UCTIONb3YeT LIS NMUTa-
HUg GMONOTHYECKUH cyDCcTpaT X031Ha?

[TomoxeHne cTaHOBUTCH Oosee MOHATHBIM, €CNU MpPUIEPXU-
BaTbCS B3IJIANOB Ha B3aMMOOTHOLLIEHUA MeXOy O0MONIorHyecKrMH
BUIOaM#, Iie BBOAATCA TaKUE NMOHATHA KaK KOHKYpeHUHU A, XUIUHA-
4ecTBO, KOMMEHCAINU3M, Napa3suTH3M U T. 1. OOHHUM U3 OCHOBHBIX
NPU3HAKOB NMapasUTU3Ma 34eCh CJAYXHUT He TOJILKO UCIOJb30BaHUE
opraHu3Ma Xo3siMHa B KauecTBe UCTOYHHUKA IIUTaHUSA U cpellbl 00U~
TaH!s, HO U HaHeCceH e Bpella 3TOMY OpraHH3MY.

IMpn TakoM mnomxone B M3MeHYMBBHIX TIOTY/ISLIMSAX MUKpOOpra-
HU3MOB TepeXxoll OT OJTHOIO TUMA B3aUMOOTHOLUeHU ! C XO3AUHOM K
OpyroMy BcTpeyaeTcsl JOCTaTOYHO yacTto. HanpuMep, MHOTHe KOM-
MeHcalbl, OTHOCAIMeCc K KMIUEYHOH M peclMpaTOpHO MMKPO-
dnope (KillleyHas naioyka, NpoTeil, KOKKOBast MUKpodJiopa U T.
1.), TIpHU onpeledeHHbIX HapyLLUEeHUAX B OpraHU3Me MOTYT MPOABJISTD
HEKOTOphble NaToreHHble CBOHCTBA. Takyro MUKpoda0py MHOTIA Ha-
3bIBAIOT YCJIOBHO NMAaTOTeHHOM WK NOTeHUHAIBHO NaTOreHHOM,

YKazaHHEIe Bbillle HapylleHUs1 B OpraHU3Me KacaloTcs, Nnpexiae
Bcero, UMMyHHOM cucTeMBI. [TosBieHe UMMyHOOe¢UIIMTA BO Bpe-
Ml TOKCHMKO30B, CTPECCOB WIM XpOHMYecKMUX OoJiesHel (aaxe He
HHG}EeKIMOHHOA NpHUpOabl), O4EHb YACTO MPUBOOUT K OCJAOXHEHM -
IM MMKpPOOHOro, MUKO3HOI0 MAM BHUPYCHOro xapakrtepa. IMpuyeM
3Ta MUKpOodJiopa MOXeET ObITh KaK 3K30reHHOro, Tak U 3HAOreHHO-
ro MPOMUCXOXKAEHHUH.

Takum o6pa3oM yacTb MHUKPOOPTraHM3MOB, BeldylUIUX cebs
00bIYHO KaK KOMMeHCcalbl, B YCIOBUSIX CHUXEHUSI aKTUBHOCTH 3a-
IUMTHBIX MEXaHH3MOB UMMYHUTETa HayMHAaeT YCUJIUBaThb CBOU BU-
PYJIEHTHEIE CBOMCTBA M MPUUYMHSTD Bpell OpraHU3My XO3fMHa.

MukpoOuonoram Xopoilo U3BCCTHbI CIIOCOOb] NOBLIILE HHA UH MOHUXEHHA
BMPYSIEHTHOCTH Na0opaToOpHBIX Kyabryp. Hampumep, mpu MHOIOYMCAEHHbBIX
IlepeceBax Ha NUTATENbLHOM arape MHOTUMe KyJbTYpbl MUKPOOPTaHU3MOB HaUK-
HaKOT TepATh CBOH BUpPYIEHTHbBIE ¢BOMcTBA. [IpM pocTe Ha MUTATENLHBIX cpeaax
raToreHHble CBOHCTBA He ABNAIOTCA NPUOPUTETHBIMU. U 0CHOBHVIO YacTh I10-
MyJSUUA HAYUHAIOT COCTAB/ATL IOTOMKH TeX KA€TOK, KOTOpbIE CYyMe/IH ObICTPO
NpHCcocOOHTbCA K POCTY Ha JaHHON MCKYCCTBEHHOW NHUTATENbHOM Ccpele.
(KcTtatH, ¢ 2TuM 3¢ deXTOM MOTYT OblTh CBA3aHbI U OLIMOKH B ONpeleleHHH aH-
THOUOTHKOYYBCTBHTENBHOCTH, KOI'1a BMECTO BHpPYJEHTHOTO BO30yauTesls Ha
cpelax BBIPACTAIOT aBUpPYJEeHTHbIC LUTAMMbI, He MIpalOlliMe BeAYLUCH pojK B
Pa3BUTHH MATONOTMYECKOTO IIPOLIECca. )

[ToxoxHe MeXaHM3MbI ITOTEPH BUPY;IEHTHOCTH YacTo Haba104aIoT M ¥ BUpY-
COB ITpU UX BblpallMBaHUM Ha KYALTYpE KIETOK.
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And rnospiilieHUS BUPYAEHTHbIX CBONCTB LWITAMMBI MUKPOOpPraHU3MoB 006b1Y-
HO BbIPALUMBAIOT Ha CIIELMAIbHBIX cpedax ¢ 100aBleHHeM KpOBU, CbIBOPOTKH,
XeJI4YH U T. 1., T. €. MMUTUPYIOT YC/I0BHS MEPCUCTEHUHNH B XUBOM OpraHU3ME.
MU npoBoIAT cepHIO Maccaxei Yyepe3s BOCIPHHMYHMBLIX, a HHOTAa M ocnabneH-
HBIX C MIOMOLIbLIO UMMYHOETPECAHTOB XXUBOTHhIX.

M3 cka3zaHHOTO BhIlUE cilefyeT, YTO BUPYJIEHTHbIE CITIOCOOHOCTH
MHUKpPOOpPTaHH3MOB, Napa3sUTUPYIOLUX B XXUBOM OpraHu3Me, B 3Ha-
YMTENBHON cTeNeH KOHTPOJUPYIOTCS COCTOSSHHEM CUCTEM 3aLIMThI
MaKpoopraHusMa. OpraHu3M xo3siMHa NeUCTBUTEILHO peryaupyet
3TOT npoitecc. OH aKTUBHO OTBEYaeT peaKlIMAMU UMMYHUTETa Ha
nefcTBUA BHUpPYJEHTHOIO MMKpOOpraHu3Ma, pa3pyllamplllero ero
KJIETKH, HJIU «<MUPHTCA» C €TO NPUCYTCTBUEM, €CIIU NECTPYKTUBHOE
nelcTBUE BO30OYIUTENST HE3HAYUTENBHO.

BumiMo, Takue xe acpdeKkThl leXaT B o0CHOBe OeCcCUMNITOMHOTIO
MHUKpPOOOHOCUTEIbCTBA ¥ YCTOWYMBBIX OCcO0eli MIM BO3HUKAIOILETO
nocJjie eCTeCTBEHHOro BhI3A0opoBieHUsl. OpraHM3M XO3s1MHa B 3TOM
ciaydae criocobeH 3pPpeKTUBHO NPOTHUBOAEHCTBOBATL MOBPEXIAlO-
LIEMY IeACTBUIO MAapa3nUTOB U «He TPaTHTh JHULIHUX YCUAUI» Ha JIN-
KBUIALIMIO OCTaBlledcsa NONYyAsSLUU BO3OyaUTen .

B 3ToM Xe pakypce MOXHO paccMaTpMBaTh MU MHOTHE BOTIPOCHI
XPOHHUYECKOTO TeueHHUs 60oJle3Heil, IpU KOTOpbIX CHUXAIOTCA KaK UH-
TEHCHBHOCTHL UMMYHHOTIO OTBeTa, TaK U BUPYJICHTHOCTb BO30yauTeN .

Ocobbiit MHTepec poliecchl B3aUMONEHCTBUSA NMapasuTa 1 Xo3d-
MHa NMpuobpeTaoT Ha MONYJASUMOHHOM YpOBHe. 3Iech naccax oT
OQHOTO oclableHHOro OpraHU3Ma K ApyroMy npUBOIOMT K aKTUBH-
3alM BUPYAEHTHBIX CBOMCTB naToreHHoil ¥ NoTeHUUabHO NaTo-
reHHo MUKpodnopbl. [1pH 3TOM NPOUCXOAUT CeNEKLINA BUPYIEHT-
HBIX BAPUAHTOB.

B pesynbraTe paspuBaeTcst THITMYHHI 3nMAeMUYecKHUii (3MH30-
OTHUYECKHIi) Mpoliecc, cO BCEMU ero XapakTepHbIMM 3J1€MeHTaMHU.
[Toa anuaeMuyeckuM mpolieccOM B HacToslilee BpeMst MOHUMAIOT
npoliecc BO3HMKHOBEHHUA U pacnpocTpaHeHMs HH(pEKLMOHHOH B0-
JI€3HH B MONYAsSILMY BOCTIpUMMYMBLIX X03sieB. [TpuyeM nposBnsTh-
¢4 3Ta 00oJie3Hb MOXKeT KaK B BUIle KIUHUYECKH BbIpaXeHHOTI 0 3a00-
JleBaHUsA, TaK ¥ B BUle HOCUTEALCTBA.

Inudemuosiozuell Ha3bIBAIOT HAYKY, U3YYaIOLYIO paciipocTpaHeHHe HonesHeii
CpellH JIoNeit; a Cpedu ApYyrUX MIEKOIMUTAIOWMKX — 3nu3oomonozuel. 3akoHo-
MEpHOCTH pacrnpocTpaHeHHUs Bone3Heit cpeln pacTeHUd U3yvyaeT 3nugumoio-
2usn. T HayKH UMEIOT O4eHb MHOTO 061LET0, MOCKOABKY H3y4aloT ONHH H Te Xeé
Mpouecchl, HCOAb3Yyd BO MHOIOM OIHHAKOBhle MeToabl. BoaMoxHO, B HacTog-
lee BpeMs Ha3peBaeT He0OXOAUMOCTb YHH(HKALIMH MHOTUX TEDMHHOB U NOHS -
TMH, pacCMaTPpUBaeMbIX B paMKaxX 3THX JMCUHIUIHH.
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TakuM o6pa3oM, uHperyUOoHHbIU npoyecc pa3BUBaeTCd Ha YpOBHe
OHOTO OpraHu3Ma XO3siUHa, a 3nudemudeckull npoyecc OXBaThiBaeT
KaK NONyasAUUIO X03si€B, TaK U NMONyNSLUNIO BO30yauTeNel 60Jae3HH.

SNnaeMHOJOTUS, NpelnojaraeT MHOTOYpOBHEBbIN NOAX0a L
pelIcHUS OCHOBHEIX 3anay O0opbOB! C pacnpocTpaHecHUEM UHEEK-
LMH. B cooTBeTCTBUH ¢ MOHKMMaHHeM (pHIOCOPCKUX KaTeropuii ya-
CTH M LIeJIOTO, B3aUMOOTHOIUeHHUS Napa3sUTOB U UX XO3d9eB MOXHO
paccMaTpMBaTh B pa3fiMyHON coBOKynHocTd. Hanpumep, MOXHO
paccMaTpUBaTh B3aUMOOTHOLUeHWe OJHOTO Napasuta U OOHOH
KJIETKM OpraHu3Ma XO3siMHa. A MOXHO paccMaTpUBaTh BCIO MOIy-
JIILIMIO Tapa3syTOB U BCIO MONYISAUNI UX OHONOTHYECKUX XO3SEB.
MoXHO paccMaTp#BaTh Mpollecc ellle LIMpe, C YYeTOM NPUPOAHO-
KIMMaTUUYECKMX, COLIMATIBHBIX, TeXHOJOTUYeCKUX U Apyrux ¢akro-
poB (cm. puc. 8.1). [lpy 3TOM BbICTpaUBaeTcst CTpOIHasi cUcTeMa,
rie Bce HUXeNexXalllMe YpOBHHU BXOAAT KaK YacTH OLHOIO LIEJIOIO B
COcTaB BhilllesexalllMx ypoBHeid. Ee Tak M Ha3blBalOT — CHUCTEMa
AMUAEeMUYecKOro (3IMU300TUYECKOT0) Mpollecca.

B aToit paGoTe MBI OrpaHUYMMCSl pacCMOTpPEHHEM BOMNPOCOB
60opbObl ¢ MHEKUMEN 00 YPOBHS IMapa3suTapHO CUCTEMBI.

8.1. OCOBEHHOCTU B3AUMOOTHOLUEHUN B CUCTEME
«MAPA3UT—XO3AUH» U 3ALLUTA BO3BYOUTENA
OT PEAKLIUA CUCTEMbl UMMYHUTETA

Bce cyuiecTBylolliMe Ha Halllei ruiaHeTe MHOTOKJIETOMHBIE CYLLe-
CTBa OKpYX€eHB! Maccoi napasuTnieckKrx MUKpoopraHuamos. H y ka-
XKIOT0 MaKpoOpraHM3Ma MMEETCS CBOSt CUCTeMa 3alllMThI, Orpaxaalo-
1Uas ero oT napasuTudeckux ¢opM xu3HU. OHAKO €ClIM 3Ta cUcTeMa
M0 KakuM-J1M00 npUyuHaM GYHKUUOHUPYET HeNpaBWIbHO, WU Ta-
pa3uTy yoaeTcs «0OMaHyTb» ee FreHETUYECKM 3anporpaMMUpOBaHHbIN
MEXaHM3M, TO pa3BHUBaCcTCst COCTOSIHUE TMapa3uTU3Ma.

B npollecce 3BONIOLMHU Y MHOTHX Napa3sMTHUYECKUX MUKpOOpra-
HU3MOB BbIpaboTaiics LeAbi KOMIieKe hakTOpPOB, ¢ MOMOLUBIO KO-
TOpPbIX OHU «HAYYUITHCh» IPOHHMUKAThL Uepe3 NTOKPoBible 6apbephb! U
«00OMaHBIBaTh» CUCTCMY MMMYHMTeTa CBOMX X035¢B. ToNbKO MNpH
HaJIMYHUH TakoM, I'eHCTUYECKU 3aKperUvleHHOMN, CITOCOOHOCTH MHK-
poopraim3M CcIocoOCcH cTaTb MaTOreHHbIM [0ONC3HETBOPHBIM:
pathos — cTpanaHuc (nat.); genes — pa3BuTHe, NefcTBUe (J1aT.)].
B npoTUBHOM cilyyae cMcTcMa UMMYHUTCTa JIeTKO OOHapyXUT ero
A YHUUTOXHUT C NOMOLLBLIO TeX HIU UHBIX pcakKLUii, KOTOpbIC ObIIH
paccMOTpeHH! B NpeAblAyLLUX J1aBax.

Crnenyet 60Jiee noAPOOHO pacCMOTPETh HEKOTOPLIE, U3BECTHbIE
Ha CerOAHALUHUN neHb, MEXaHU3MBI «yX0la» MUKpPOOpPTaHU3MOB OT
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Wepapxuyeckas cTpykTypa WHEKLUOHHOro
W 3NUASMUYECKOTO NPOLIECCOoB

SJKOCHCTEMHBIA YPOBEHb

MpuponHon 3OCHCTEMOS KOTOPOR

NapaantopwHos cueTema
CYUIECTBYET NOPCINTOPHOR CHCTEMD

YposeHs Napa3uTapHO# CHCTeMb

Nonynaups scex Suonomuecknx

Nonynsuus napasuto " b

Snmugesmiecanil NPOUSCE

MonynALMOHHLHA YPOBEHL
Cosoxynrocts wrommos Cosoxynwocts ocobei

8 NONYMUMWH ROPOZATO 8 COCTOBE NOAYARLMW XO3RWHA

OpraHuameHHbiA YPOBEHS

Conoxynuoqs POKQNBHYX Opronusm X030
NOMYRALMi' NOPAINTC

TkaHEBO-OPraHHLIA YPOBEHL
Opran van o

B COCTOBE CPraHMaM0 XO3AMHQ

Jloxonwios nonynsuua napasuTo

KneTouHbi yposeHs

Widerumonmii npouecc

Oproinis naponto Knetxa 103amm0

MonexynapHuii ypoBeHs
Monexynaphue peakum

Mopoawa XoaswHa

Puc. 8.3.

WMMYHHOIO Hal30pa opraHHM3Ma X03siMHa, MOCKOJbKY 3TO OOBACHSA-
CT MHOTHME acleKThl B MaTOreHe3e UHQPEKLUMOHHLIX DOJIE3HEN.

Hanpumep, HeKoTopbie DaKTEPUHU CIOCOOHBI TPOHUKAThH Npak-
THYECKHU Yepe3 HeloBpeXideHHble CM3KCThbie U AaXe KoxXy. bpyuen-
JIbI UCTTOJIb3YIOT JUISl 3TOFO (PEPMEHT 2UuanypoHudasy u Helpamunuoa-
3y. KctaTv, MMeHHO 3T QepMeHThl 0OUeHb MHOTUE MTapasUuTUYECKHE
(popMbl — BHUpYChl, 6aKTepUH, TPUOBI 1 MHOTOKJIETOYHbIE Mapa3u-
Thl — UCITOJNbL3YIOT B ITpoliecce paclnpocTpaHEeHUs B OpraHMU3Me xo-
3MHa.

MexaHH3Mbl T'YMOpPaJIbHBIX OaKTepUUMAHbIX peaKUWil Takxe
MOTYT ObiTb «0OMaHyTbi». HampuMep, M3BeCcTeH ueNblii Habop
«TIPUEMOB YCKOJIb3aHHA» OaKTepHUil OT peaKUHU KoMnemeHmsagucu-
M020 yumonusa.
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— Karncynsl MHOTUX DakTepu#l (N.meningitides, CTPENTOKOKKH
rpymnnst A, E.coli u Ipyryue) MMerT BbICOKOE ColepKaHUe CHATTOBBIX
KHUCIOT, YTO [cJlaeT UX CTPYKTYpY IMOXOXeH Ha KIJIEeTKH XO35MHa.
B peayasrate C3b BzauModeiicTByeT He ¢ pakTopoM B, a ¢ (pakro-
poM Hul (em. 2. 4.1.1), ¥ npolieccoB nanbHeileil akTMBaLIMK
KOMI1IEMEHTA He TIPOUCXOIMUT.

— Matepuan Karcysn MoXeT BooOllle He BbI3bIBaThb aKTHBalIMH
KOMITJIEMEeHTA.

— J11MHHble O-00KOBbIE MOJUCAXapUIHble e SHAOTOKCHHA
(LPS) rpamorpuuaTtensHbix 0akTepuid (E.coli, Salmonella n ap.)
CIOCOOHBLI aKTUBUPOBATL U CBS3bIBaTh C3b, HO He Ha MOBEPXHOCTH
LMTOII1a3MaTHyeckoili MeMOpaHbl OakTepuii, a Ha OnpeneJacHHOM
pacCTOSAHUM OT Hee. B pesyiasrare LMTOIMTUYECKUIA KOMILAEKC
(popMHUpYeTCH He Ha BaKTepHaJibHOII MEMOpaHe, a Ha LIeMsIX MOJU-
caxapMia, He IIpUUYMHAS OaKTepHK Bpena.

— Jaxe ecny UMTOAUTUYECKHIA KOMILIeKC HauMHaeT (POpMUpPO-
BaTbCH, MHOTHE DaKTEPUH, MPOCTeHllINE U MHOTOKIETOYHbIE Tapa-
3UTHl CIIOCOOHBI pas3pyLIUTh €ro CBOMMH MEeMOpaHOCBA3AHHBIMU
NIPOTEONUTHYECKUMHU (PpepMEHTAMHU.

— HapyxHble MeMOpaHbl MHOTUX MUKPOOPraHU3MOB (CTpell-
TOKOKKOB, CTA(PUIOKOKKOB) YCTOMUUBLI K BHCAPEHUIO LIMTOJUTH-
yeckoro KomIuiekca Onarojapss TOACTOMY NeNTUIOIMKAHOBOMY
CJIOKO, M JIM3UCA KJIETKHU HE MMPOUCXOIMUT.

— HekoTopsle 6aKTEpUHU U MHOTOKJIETOUHBIE NTApa3uTHl BbLIE-
JIAIOT «OeIKU-NIOBYLLIKHW», KOTOPblE CBA3biBalOT KOMITOHEHTbI KOMII-
JIeMEHTa, U peakLMs aKTUBaLIUK KOMILIEMEHTA OJIOKUPYETCSI.

B HacToslilee BpeMsl CYUTAETCsl, YTO OCHOBHYIO Maccy napasu-
THYECKUX MUKPOOPTAaHU3MOB, TNPH NEPBUYHOM UMMYHHOM OTBeTe,
YHUUTOXA1OT (paroumThl. HO ¥ KMlepHble MEXaHHW3Mbl (DArOLIUTOB
MOTYT ObIThb «OOMaHyTbi». ¥ 04eHb MHOTUX 00JIe3RETBOPHBIX MUK-
pOOOB CBOITCTBO «YCKOJb3aTb» OT I'YOUTENILHOIO AeiiCTBUA (paroum-
TOB 3aKpeIUIeHO FreHETHYECKHU U COCTaBNSsIET MOJIEKYJISAPHYIO OCHOBY
HX NaTOr¢é HHOCTH.

Hanpumep, HeKoTopbie MHUKpPOOLI BBIIEIAIOT peNeleHThH,
CrocobOHbie OJIOKUpOBATb XeMomaKcuc WANU NMponyuupoBaTh TOK-
CUHBI, KOTOpbIE pa3pylialioT Npubauxaiommecs ¢parouurst (cra-
(¢punokokku, F.necrophorum n np.). Cnnsucrbie Kancy/ibl HEKO-
TOpbIX OaKTEPHU HEINPOYHBI U JErKO CMbiBalOTCqd. ITO HE NO3BO-
nsieT ¢arollMTy NMPOU3BECTU aAre3vio oObeKTa, U TOT JIETKO yC-
KoJib3aerT.

bosbIIMHCTBO MaTOreHHBIX OaKTepyil B TOM UM UHOI cTene-
HHU YCTOHYMBBI K npodykmam pecnupamopHo20 83psisd. ITU bakTe-
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PUU codepxaT (PepMEHTH KaTaja3ly UM CynepaHUOHAWCMYTasy.
[TepBas pa3spywaeT nepekucsh Bogopona H,0,, a BTopas — cynep-
OKCHIHbLIH aHUOH, ITPOMEXYTOYHLIN MpONyKT obpa3zoBaHus nepe-
KHUCEN.

KpoMe Toro, oT Bo3aelCTBUS TOKCUUHBIX (POPM KUCIOpoaa, KaK
U OT AH30COMIbHBIX (PePMEHTOB, KINeTKy OaKTepHil MOXeT 3alliv-
11aTh Karcyja Wid 060j04Ka, 0COOEHHO €CH OHA COJle pXUT JHUIIHU-
NononoO0Hble KOMIIOHEHThI (KaK y MUKOOaKTepHii, JieHlLIMaHW U
IOp.). MHoroxJieTouHble napa3uTtbl (HeMaToabl, HalpUMeEp) BOOOGIIIE
MMEIOT MPOYHYIO KYTUKYJY, KOTOpasi (PU3HUYEeCKH YCTOYMBa K TOK-
CHUYHBIM ITpoayKTaM KNeTOK UMMYHHOM CUCTEMBI.

MHorve MMKpOOpralnu3Msl IpUCNOCOOUIUCH K 8Hympugazoyu-
mapHomy nepcucmuposaduio (MUKOOaKTEpUH, OpylleJUIbl, JIUCTEPUH
U np). OHU npHOOpelr U TeHEeTUYECKM 3aKpelnUiIu CIIOCOOHOCTH
HapyllaTh MCXaHW3Mbl BHYTpHdarouMTapHoro KusuiMHra. Ilpexae
BCET0, 3TOT 3((PEKT NOCTUTAETCA TIPU HApYLIEHUH CAUIHUSA (aro-
COM, colepXxalllMx Bo30yIUTeNb, C AM30COMaMHU U rpaHyJjiaMH ¢aro-
LIMTOB, COACPXALIUX TOKCUUHbBIE U THIPOJIUTHYECKHE CYOCTAaHLIMH.

M .tuberculosis, Brucella abortus ¥ HeKOTOpbIC CaJIbMOHCIIbI
MCITOJIB3YIOT 1A 3TOT0 MEXaHM3Mbl YBEJAWYEHUS KOHLEHTpaUMWH
BHYTPUKJIETOYHOTO  LMKIHYECKOTO  aACHO3MHMOHOQOC(para
(cAMP). A HcKoTopble pUKKETCUU CTUMYIHMPYIOT MPOLIECCHI OT/O-
XKEHMs MoJiMcaxapyuaoB Ha McMOpaHe darocoMbl. B pesyabrarte
CBOMCTBa (parocoMalibHbIX MEMOpaH U3MEHSIOTCS, U OHU TCPSIOT
CITOCODHOCTDb CJAUBATLCSH C IU30COMaMHU.

Listeria monocytogenes, HaxoAsach B (parocoMe, BblaeasIeT psl
¢pcpMEHTOB, pacTBOpslollUX (harocoManbHyo MeMOpany. Jlapasur
BBIXOOWT B LUTOILIA3My (parolivrta, U JanbHEUIIHU npouecc ¢aro-
JIN30COMANILHOTO CAUSHUS €T0 YXe «HC 6eCMOKOUT». ITOT XKe Mexa-
HY3M UCITOABL3YIOT U Apyrue 6aktepuu (M. leprae v op.)

HexoTopbie BO30ynuTeM NOAAB/ISIOT CrIOCOGHOCTH (PAroLlMTOB
akmusuposamscs noa BausHueM IFNy. Hanpumep, MyukobakTepuu
CHUHTe3UPYIOT NTunoapaOMHOMAaHHAaH, KOTOPbI U TNMoJaBAsieT 3TH
(pyHKUHUH parollMTOB. A NeiilIMaHUU UCITONb3YIOT B3aMMOAEHCTBHC
C pelerTopaMH KOMIUIEMCHTA INs NMPOHUKHOBEHUS B Makpodar,
B pe3ynbrate, HU pecliMpaTOpPHOIO B3pbiBa, HU aKTa (paroLuTo3a,
HH oOpa3oBaHus GarocoM He IMPOUCXOAUT — MEXAHM3M KWIIMHTIA
He BKJTiovaeTcsl.

Psin MykpoopraH13MoB IoasisieT y Makpo(aros cnocoGHOCTL
K 3Kkcnpeccuu monekyn MHC knacca II v npe3eHTallUM aHTUTE€HOB Ha
CBOCH IMOBEPXHOCTMU.

Jlaxe npu pa3BMTHMM aHTUreHcrnelMpUUeckoro (a1anTUBHOIO)
UMMYHHOIO OTBETA, CITOCOOHOro LeJieHallpap/JeHHO paclo3HasaTh
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OaKkTepUMM MO MX aHTUT€HaM, COXpaHsleTcd Macca BO3MOXHOCTEH
U1l «0OMaHa» CUCTeMbl UMMYHHUTETA.

MHorvue MUKpOOPraHMU3Mbl UMEIOT Ha CBOEM MOBEPXHOCTH CIIe-
LIMAJIbHDbIEC, 8bICOKOAHMU2EHHbIe MOJIeKyNbl, KOTOpbleé Majlo3HaAYMMbi
19 XHA3HENeATeENbHOCTH Bo30yauTeasn. OaHako oHH cocobHbl BbI-
3bIBaTh BHIPAOOTKY OCHOBHOIO MMMYHHOIO OTBETA Ha c€bd U TaKMM
06pa30M «OTBJeKaTb» 3allIMTHbIC MeXaHU3Mbl. CaM Xe nmapa3uT Mo-
JKET BOBCE OCBOOOAUTBLCA OT 3THX «OTBIAcKAIOLWUX» CTPYKTYp, AUC-
couuupys B R- win L-dpopMbl.

AHMU2eHHAA U3MeHYUB80oCMb IBNAETCS OIHOI U3 OCHOBHBLIX (pOpM
3alllMTHE MTapa3uTa OT aTaKM HMMYHHOMR cUcTeMbl X03s1MHA, OcobOeH-
HO CUJILHO OHa BbipaXxeHa Yy BUpycoB (BUpychl AIDS, rpunna, siuy-
pa u ap.) Hekoropbie napaszutbi (LLIKCTOCOMEI) MOT'YT NMpHOOpeTaTh
(«HaneBaTh») 000JI0YKY, conepXKallylo 6eJ1KH, FTOMONOTHYHbLIE AaHTHU-
reHaM xo3sivHa. B pe3yabrare Takoil MacKMUpOBKM CHCTEMa UMMY-
HUTeTa HE MOXET UX pacno3HaTh.

Opyrue Bo3OyauTenu npuodpelu CTpyKTypbi, KOTOpbi€ IO
CBOMM CBOICTBaM HanoOMWHAIOT peyenmopsi 0aa Fc-¢hpazmenmos
aHTUTeNn (HanmpuMep NMpoTeUH A y cTa(pMnOKOKKOB UAH TIHKO-
NpoTeuHbl y reprnecBupycoB). CtapUNOKOKKH aacopOUpyIOT Ha
CBOeil MOBEPXHOCTH aHTHTEJa, HO TOJbKO Hao6opoT, Kak Obl
«IpYTMM KOHUOM». B pesynbrate BcS KJeTKa BO3OYIMTes1 MO-
KpbiTa aHTUTEJlaMH, KOTOpblEé HE TOJbKO HE MOMOTraloT pacrno3s-
HaThb €€, a HAallpOTUB — MAaCKUPYIOT €€ OT KWJIEPHBIX KJIETOK UM-
MYHHOH CUCTEMBbI.

OTaensHbie Mapa3suThl TIpOAYLUPYIOT npomedssl, KOTOpble pac-
IeNAS 0T UMMYHOTJIO0YIUHDI ¢ yaaneHueM Fc-¢pparMeHTa.

JpyruM BaXHbIM HanpaBiAeHHEM B «0OMaHe» CUCTEMbl UMMY-
HUTeTa CAYKUT BbipaboTKa BO30OyAUTENEM aHMu2eHos8, Bbl3biBalo-
[LIUX OYECHDb MOWHYIO aKmu8ayuo UMMYHHOMN CUCTEMBI M MTPOLYLIMPO-
BaHHe OOJIBILIOrO KOJUYECTBA ULUTOKMHOB (HampUMep, 3HAOTOKCHU-~
HBl TpaMOTPULIATENLHBIX BAKTEpHIT UM IHTEpETOKCHUHbI cTapuo-
KOKKOB). 3TO MOXET IMPUBOIUTD K pa3lIMyHbLIM (PU3HONTOTHYECKUM
paccTpoiicTBaM — IOUCCEMUHHUPOBAHHOMY BHYTPHCOCYAMCTOMY
CBEpPTHIBAHUIO KPOBU, HAPYLUIEHUID COCYAUCTON IPOHHULIAEMOCTH,
LUPKYJITOPHOMY KOJLUTancy U reMopparvueckuM HekKposaM. Ypes-
MEpHasl aKTUBaUUS MMMYHHOM CUCTEMbI CMEHSETCH COCTOSAHUEM
BTOPUYHOIO UMMYHOIE(DHUIINTA.

B KayecTBe OJHOr0 U3 BApMAHTOB CynepakTHBaLlH1 UMMYHUTE-
Ta pacCMaTpHMBalOT ACHACTBUE CynepaHmu2zeHo8. 3TU aHTUTEHBI, NTPO-
IyLIIUpYEMbIE Tapa3sUTUYECKUMU MHUKpOOpraHM3MaMM, objgagalor
YHHUKAJIbHOM CTPYKTYPOH U CITOCOOHBI 6€3 BCAKOIO NMPOLECCUHIa U
npe3eHTallH COeJUHATLCS ¢ BapUabelbHbIMU 061acTAMMU B-ueneit
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TCR (y T-kneTok) M ofHOBpeMeHHO — ¢ MoJiekyaamMu MHC knac-
ca Il Ha aHTUreHnnpe3eHTUpYIOWNX KIeTKaX. B pe3ynbsraTe Hesa-
BUCHUMO OT CrieUHpHYHOCTH MolaeaupyeTcs ad(PpeKT pacno3Hasa-
HUS U T-1MMQpOUNT 3anyckaeTcsl B MpoJiuepanio v nudpdepcH-
LMPOBKY. TakMM 00pa3oM, BMECTO LeJieHalpaBieHHOIo HaKorLie-
HUST M aKTHBAlUUHW aHTUTEHCHEUM(PUYECKUX KIETOK MPOUCXOIUT
MOJAUKNOHANbHASA aKTHBALUUA AUMPOLUTOB ¢ pa3jIMYHON CIieLIU-
(pUYHOCTBIO. '

Psan BHpycoB (LMTOMETraJOBUPYCH M alleHOBUPYCHI) UHAYLIMPY-
I0T BblpabOTKy O€/JKOB, IMONABJSIONIUX IKCIIpeCCUIO Monekyn MHC
knacca I Ha MeMOpaHe mopaXeHHbIX KJIETOK. DTO IoMoraeT OJIOKU-
pOBaTh pacrno3HaBaHHUE 3THUX KJeTOK T-KUAJlepaMHu.

HekoTopbie BUpychl 006J1analoT reHaMM, KOOUPYIOLIMMH Bhipa-
OOTKY pacTBOpUMBIX O€/IKOB TOMOJIOTMYHBIX LUMOKUHOBbLIM pelen-
mopam (Hanipumep, Lt [IL-1b, TNF, IFN«). B pe3ayabrare, 311 «pac-
TBOPUMbIE PELIENTOPbI» KaK <«JIOBYIIKW» CBSI3bIBAIOT LMUTOKUHBI U
HEUTpaNU3YIOT UX 1efCTBHE.

Wnu, HaoGopoT, BUPYCHl MOTYT MHAYLUMUPOBATb YUMOKUHNOB06-
Hote 6enxku (1L-10 y Bupyca 3muTteitHa—bapp), koTopbie B 601b-
LIOM KOJMYeCcTBe MOJABASIOT MeXaHU3Mbt aKTUBALIUU UMMYHHOM
CUCTEMbI.

OnpeneneHHbie BUAbl MPOCTEMILUNX U T€IBMUHTOB (hOPMUPYIOT
3aufumHsele Yucmel U 0ODOJOUKHU U3 KOJUJIareHOBbIX U (PUOPUHOBbLIX
MOJIEKYJl OpraHu3Ma Xo3siMHa (3XUMHOKOKKM, TPUXUHEIb U Op.).
BHyTpu 3THX 000J10YCK OHM 3alllHlLIEHb! OT aTAKH KJIETOK UMMYHMU-
TeTa.

Jnst 6oabIIMHCTBA MAaTOreHHbIX MUKPOOPraHM3MOB XapakTepHa
UHOYKYUS UMMYyHOCynpeccul B opraHu3Me xo3sinda. OHa HeoOxoouMa
sl TonaBiAeHMS 3alliMTHBIX CU1 MaKpoopraHu3iMa, KoTopble Mellia-
IOT NMapa3suTUPOBAHMIO.

WM MeHHO Ha 3TO HalpasJieHO AeicTBHe OOJbIIHWHCTBA MOKCUHOS8.
OHY 1e30praHU3yIOT HOPMAIbHYIO (PU3HOJOTHUYECKYIO NesiTelb-
HOCTb KJIETOK M pa3pyllaloT MHOTHE U3 HUX. TOKCHHBI MOAPLIBAIOT
SHEpreTHYECKHE U MUHbIE CMIOCOOHOCTH OpraHM3Ma K COIPOTHUBJIE-
HHUI0. [leilcTBHE MHOTHX TOKCHHOB HalIpaBjl¢HO HENOCpPEICTBEHHO
Ha KJIETKH UMMYHHOM cCucTeMbi. B OCHOBHOM, 3TO Tak Ha3biBaeMbie
JNeAKOTOKCUHbBI, BbipabaTbiBacMbleé MHOIMMU NapasUTHYECKUMH
OpraHu3MaMH.

B xoHeYHOM cyeTe, K pa3sBUTHIO UMMYHOCYIIPECCHUH IIPUBOOUT
W TIepBOHaYyaJibHas CylcpakTUBaUUS CUCTEMbl UMMYHUTETA aHTUTE-
HaMU napa3uTHYECKUX MUK POOPTraHU3MOB,

Muorve BHYTPUKICTOYHbIE napa3uTbhl (MUKPOObI, BUPYChI M
Ip.), a TAKXC MHOTOKJETOYHbIE Mapa3uThbl (LLl€CTOObI, HEMATOIbI)
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CITOCOOHHI BLi3bIBAaTh Y MaKpo(aroB BLIpabOTKY cynpeccupyiowjux yu-
MOKUHO8 (B YaCTHOCTH — NpocTariaHiKHOB), NOAABISIOLIMX pa3BU-
THEe UMMYHHOTO OTBETa.

HNHTepecHO, 4YTO HEKOTOpble MHOTOKJIETOUHbIE Mapa3sUTH HC-
MOAb3YIOT CAYUINBAIOILIMECS ¢ UX [TOBEPXHOCTH aHTUTeHbI KaK pac-
TBOPUMbII OTBIeKaIOIMHA QaKTOp. ITH aHTHUTEHBI:

1) 6J10KUPYIOT LUPKYTUPYIOUINE crieLUPUUECKHE aHTUTENA;

2) OJOKMPYIOT peLIENTOpbl KMJUTEPHBIX KJIETOK (BIaJIM OT caMo-
ro napasura);

3) nyTeM «aHTUTeHHOM Meperpy3KU» BbI3bIBAIOT «UMMYHHBIN
napasivy» T- ¥ B-kJeToK, HecneUWpHUYECKYIO NMOAUKIOHAIbHYIO
aKTUBaLMIO (ecny oOnanarT CBOMCTBAMU CYNEpaHTUIEHOB) Y Bbi-
paboTKy CyINpeCCUBHBIX [IMTOKMHOB (MpOCTarjlaHAMHOB Y 1p.).

BeposiTHBIM UMMYHOCYIIPECCUBHBIM (PAKTOPOM MOXET SIBJISITh-
CSl U3MEHEHHUE HEKOTOPLIMU BO30OYAUTEAIMHU coomHowenus Thl/Th2
M OTK/JIOHEHMUS TOr0 WM WHOTO TUIIa UMMYHHUTETA B OJlaronpusit-
Hylo (Ge3onmacHyl0) Ui Napa3uTa cTopoHy. HanpuMep, pa3BUTHe
TYMOpaJIbHOro TUIIa UMMYHHOTO OTBETa IIPU HEKOTOPbIX BHYTPH-
KJIETOYHbIX DaKTepHo3ax (TybepKy/e3, Opylienne3) o3HayaeT HebJla-
TOTIPUSATHBHINA MPOTrHO3 U1 OOJMLHOTO,

TaxuM o6pa3oM, Kak cjienyeT U3 BhillieNpUBeI€HHOIO MaTepHua-
Jia, napasutHyeckye (popMbl XHU3HU UMEIOT Leblii Habop cyOCcTaH-
LM U «TIpUEMOB», O1arogapst KOTOpPbIM OHU «Hay4YUJIUCh n3beraTh»
aTaku cO CTOPOHB UMMYHUTETa. MOXHO CKa3aTh, 4YTO 3TH (paKTOPbI
M eCcTh OCHOBa MX natoreHHocTH. (MHaye oHu OblAIM Obl CBOEBpE-
MEHHO YHHUUTOXEHbI CUCTEMOIK UMMYHHTETA.) ITU PaKTOphb! 00bIY-
HO TaK Y Ha3blBaloT — (paKTOpaMU MaTOre HHOCTH.

[lpaBaa, nmoHsaTHe (akTOpOB NMATOreHHOCTH HECKOJLKO Oojee
1wnpokoe. OHO oxBaThIBaeT PsA MoJieKyJ Iapa3uTUYECKHUX MUKPO-
OpraHu3MOB, KOTOpble He TOJIBKO MOMOraloT MM 3alllMilaTbCsl OT
UMMYHHWTETA, HO U NMO3BONAIOT IIPOHUKATb B OPraHU3M, NPUKpeEI-
AATbCsl K KeTKaM XO3sMHa U BHedpsitbesi B HUX. CneaoBaTeibHO,
3TO HEKHE XU3HEHHO BaXHbi€ KOMITOHEHTHI, KOTOpble MOMOralior
BO30ynMUTeN0 peaiu30BaTh akT Napa3svuTU3Ma,

[ToatoMy mnst popMupoBaHust 3¢ (peKTUBHON 3alIUTBLI ITPOTUB
napasuTU4YecKUX popM XHU3HU OPraHu3M X03s1MHA AOJIKEH IpUOO-
PECTH MEXAaHU3IMbI, HEUTPANU3YIOIIUE 3TU (HaKTOphbl NMATOreHHO-
CTH. ITO MOIYT ObITh AaHTHTENA, OJJOKHUPYIOLLIUE TOKCUHBI U pa3iny-
Hble (pepMEHTHl Mapa3uToOB, WIH 3(pGheKTOPHbIE KIETKH, «BOOpY-
XeHHple» aHTuTeNnaMu (K-xneTku, apMupoBaHHble paroLMThl, 30-
3UHO(DUNBE, TPOMOOLIMTBI). 3TO MOTYT ObITh IMM(OLUUTH, BEAYILINE
HalpasJieHHbI LIMTONNU3 MOpaXEHHbIX BO30OYIUTEIEM KIETOK WU
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aKTUBUPYIOUIHE IpYyIrve 3(PPEKTOPHbIE KIETKU NTPU MOMOILU LINTO-
KUHOB,

HexoTtopble aBTOpbl BbICKa3biBaJIH FHITOTE3b O BO3MOXHOCTH MCIO/b30Ba-
HUS JKGO0ro MOBEPXHOCTHOrO aHTUICHA BO3OYIUTENS LISt CO3IaHUA BaKIIHHHU-
PYIOLLKX TpernapaToB. TeOpeTUYECKU MAEs OYEHBb KpacuBasi — HUCIIOJb30BaTh
MOJIEKYJbl ¢ HauGojee BblpaXXeHHbIMU AaHTUT€HHbIMH CBOMCTBaMH IUIA KOHCT-
pyupoBaHus 3¢ deKTUBHBIX BaKLUMH. Toraa KJIeTKH UMMYHHON CUCTEMBbI 110 aH-
TUreHHOMY Mapkepy OoOHapyXaT B OpraHM3Me BO30OYAUTENb U YHUYTOXAT €TO.
Bo3MoxHO, Takue cOObITHA H HMEIOT MECTO, OCOOSHHO TaM, riae Haubonee 3d-
(beKTHBHBIM KWLUIEPHbIM MEXaHH3MOM SIBJIICTCSE BHEKJICTOYHbIH LIMTONMU3 (Ha-
NMpUMEp, NpH napasdrosax). ONHaKo B NOJABIAIOLIEM OOJNILUIMHCTBE cliyyaeB
MUCCACAOBATENSIM MPUXOIUTCS ITPOBOIUTD JOBOJBHO CIOXHYIO H KPOIOTIUBYIO
paboTy 110 NOUCKY NPOTEKTUBHBIX (3ALUUILAIONINUX) AHTUIEHOB, U3y4yasl OrpoM-
HOE KOJIMYECTBO MUKPOOHBIX MOIeKyN. M npakTMiecKH BCeria y 3TUX MOJIEKY
oOHapyxHuBalTCcs cBOMcTBa, HeOOX0NUMbIe BO30OYAUTENIO WA pealU3alUu €ro
natoreHHblX ¢yHkuuil. To ecTb MPOTeKTUBHbIMU AHTUTEHAMMU ITPAKTHYECKHU
BCeraa SBASIOTCA Te WM UHble (aKTophbl NaTOr¢HHOCTH.

TakuM 00pa3oM, CYUTAETCS, YTO COCTOSIHUE UMMYHHOM YCTOM-
YUBOCTH K MH(PEKILIUU CBSI3aHO ¢ (POpMHPOBAHUEM UMMYHHOTIO OT-
BeTa UMEHHO K (paKTOpaM NMaTore HHOCTH Bo30ynuTens. [1osTomy, Ha
Halll B3MNsa, cjiedyeT paccMOTpeTh 3T (pakTopbi 6onee nmoapodHo.

8.2. OCHOBHBIE TPYTiNbl ®AKTOPOB NATOTEHHOCTH

B coBpeMeHHOI1 HayyHOIi nuTeparype (pakTopaMH MaTOTeHHO-
CTU Ha3bIBAKOT OTAEAbHBIE MOJIEKYJIH WU MOREKYASPHbIE KOMIUIEK-
Cbl, CHHTE3UpYEMbie MUKPOOPraHU3MaMH «C LN bIO» NTapasUTHPOBa-
HHYSl B MaKpoOpraHu3aMe, 3TH MOJIEKYAbl YYacTBYIOT B peajlM3alluu
OCHOBHbIX IAaTOAOIMYECKUX (PYHKIIMiA. be3 HUX BO3OynuTenb ObL1 Obl
JIETKO YHUUTOXEH BO BHYTPEHHEN cpene opraH13Ma xXo3siMHa.

Kak npaBuno, cTpyKTyphbl (PaKTOpPOB NMAaTOreHHOCTU JETEPMU-
HHpOBaHbI TeHETHYECKH Y NTpUCNOcoOeHb! K GYHKLIMOHUPOBAHHUIO
B OpraHu3Max Xo3seB onpejefieHHoro Buaa. UMeHHO 3TUM, U 00B-
SICHSIETCS BOCITPUUMYUBOCTL K MHGEKIIUM ONHHWX BUIOB U HEBOC-
IIpUHMMYKBOCTD Apyrux. KpoMe Toro, napasmTHyeckve MUKpoopra-
HM3MbI UMEIOT, KaK MpaBWIo, cpa3y HECKOJIbKO (pakTOpOB MMaToreH-
HOCTH, YTO INOBLIIIAET BEPOSITHOCTh BHIXKMBAHUS NMapa3uUTa B opra-
HU3MeE XO03sIMHa.

AHanu3npys JUTEPATYpPYy, NMOCBALLIEHHYIO 3TOMY BOIIPOCY, MOX-
HO BbLAEJAUTH Hanbosiee BaXHbIE MPYIINbl TAKUX MOJIEKYJ, KOTOPHIE,
BO3MOXHO, W3-3a CBOEl 3HAYMMOCTH U Haubosee usydeHol. Pac-
CMOTPHUM HX noapodHee.
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8.2.1. PakTopsbl, obecnevynsaouime NPOHNMKHOBEHNE
BO30yanTENnA B OpraHmM3m 1 pacnpocTpaHeHue B HEM

OcHOBHBIMM (aKTOpaMK TIAaTOTeHHOCTH, OTHOCSIIUMUCS
K 3TOH Ipyne, cnyxar ¢pepMeHThH rualypoHuiasa U HelipaMHHU-
nasa. B To Xe BpeMs, UMeIOTCsl COOOLIEHUS] 0 HEKOTOPbIX APYTMX
(pepmeHTaX (poTeasax), y4acTBYIOLUUX B MPOHUKHOBEHUH BO30y-
IUTENS U pa3BUTUU NMAaTOMeHeTHYECKUX peakLIUif.

[uanypoHudaza — pepMeHT, BhlpabaThiBaeMblii MHOTUMHU BO30Y-
OUTENSAMU WH(peKLUMOHHBIX Oone3Heil. Ee cybcTpaT —ruanypoHoBas
KMCJIOTa, BXOJsllasi B COCTaB KJE€TOK COeAUHUTEeNbHOW TKaHM,
a TaKXXe MHOTHUX ApYTUX KJIETOK OopraHu3Ma. dta KMcaoTa Inpeacra-
BAsIET COOO MoNMMepHOEe COeANHEHUE, COCTOsIIEE U3 PABHBIX KO-
andecTB N-aleTHUATNIOKO3aMHHa U ITIIOKYPOHOBOUM KUCIOThHL B pe-
3yJbTaTe JEeACTBUSA TMalypOHMIA3bl MMOAUMED TUAPOIUIUPYETCS 1O
HEHACBHHIEHHBIX 1UCaXapUIOB.

[TockonbKy rHalypoHOBasi KHCJIOTA SIBISIETCSI OCHOBHBIM CTpO-
UTENbHBIM MaTepUalioM COCAMHHUTENbHOM TKaHM, €€ NENOJUMEPH-
3allMs OTKphbIBAeT BO3OYAUTENI0 NYTH IUISI MIPOABUXEHUS] B MeXKJIe-
TOYHOM IPOCTPAHCTBE OpraHM3Ma XO3SMHa. DTUM IyTeM TIOJib3y-
I0TC MHOrMe MUKPOOpPraHU3Mbl (CTPENTOKOKKH, MEHMHTOKOKKH,
OpyLennsl M Ip.), a TaKXK€ MHOTOKJIETOUHbIE ITApPa3uThi (TpeMaTonH,
HEMATOMbI).

AHTHTea IPOTUB THaJlypoHHIa3bl CIOCOOHBI OJIOKMpOBaTh ee
(pepMeHTaTHBHBIE CBOMCTBA U 3HAYUTEJBbHO CHUXATb TEMITbI UHBA-
3UBHOCTH.

HeitpaMuHunaza — (pepMeHT, OTIIETIIAIONIMI OCTaTKU cHallo-
BbIX KMCAOT OT MTUKOIPOTEUIOB, TIMKOJIUMUAOB U OIUrocaxapu-
JoB. OObIYHO TaKOMY BO3AEMCTBUIO NOABEPTalOTCsl OCTAaTKU CHAJIO-
BBIX KMCJIOT, JIOKAJIU30BaHHbI€ B TEPMUHANbHBIX MOJOXKEHUAX MO-
Nekyn. B pesynbrate CHUMaETC CHAIOBOE MOKPLITHE C TTOBEPXHO-
CTHBIX CTPYKTYp KNETOK X03MHa. ITOT MEXaHU3M CIIOCOOCTBYET:

— pacIrpoCTpaHEeHUIO BO30OYyIUTENSl B MEXKKIETOUYHON cpene;

— o0JleryeHHMIO JOCTyIa K pelLenTopaM M KOJIOHU3aUUH KieT-
KU-MMUILIEHH;

— YCUJNIEHUIO YYBCTBUTEJNBHOCTH 3TOM KIETKH K A€ HCTBUIO TOK-
CUHOB UH(PEKLIMOHHOTO areHra.

HeilipaMyMHMaasy npoayuupyloT MHOTME BUPYChl, GaKTepuUH
¥ napa3uTthl. B XMMHUYEeCKOM OTHOLLIEHUH HeilpaMuaassl pasjinyHbIX
BO30yanTeleid NpelcTapasioT coboit 6eiKH (MHOrna rimMKo3nanpo-
BaHHbIE) ¢ MOjIeKynsipHOM Maccoii 22—75 xJla. AHTHUTeNa K Hellpa-
MUHMIa3e cnocobHbl ONOKUpOBaTh ce PepMEHTHLIE CBOMCTBA.
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8.2.2. ®aKTopbl agre3nu

Hns peanvsauuy Napa3UTHYECKOro mnpotiecca, ocoO0eHHO Ha
paHHHUX CTalHsiX, MHOTUM BO30OyOUTENIM HEOOXOOUMO MpHUKperLie-
HUe (adre3uss) K KieTKaM COOTBETCTBYIOINEN TKaHMU XO3SMHa.
B npouecce 3BORIOLUNH Y HUX C(HOPMUPOBANNCH CIIELHAILHBIE MO-
JIEKYJIbl, KOTOpblE pacrojaraloTci Ha IOBEPXHOCTH M CIIOCOOHLI
creUupUIECKH y3HABaTb MOJIEKYJIbI Ha TOBEPXHOCTHU KOJIOHU3HUPY-
€MbIX KIIETOK U IIPUKPEIIATLCS K UX MTOBEPXHOCTH,

OObLIYHO TaKoe y3HaBaHMWE COBEpLUAETCS MO THIY JIEKTHHOB,
B OCHOBE KOTOpPOTO JIEXUT YriaeBona-0eAKOBOE B3aUMOIEICTBUE,
CylLIHOCTb 3TOro npolecca 3akKjalo4yaeTcss B TOM, YTO OeJkM (Wiu
[MUKOIPOTEUHB!) cMOCOOHBI crnelurpHYecKU CBsI3bIBaTh OINpele-
JIEHHbIE YrJleBOacoAepXalllue OCTaTKU (MaHHO3bl, PYKO3H U Op.)

Takue ©Oenky B cocTaBe onpenefieHHbIX oOpa3oBaHUH (UG-
pu1, GUMODHIA U Ap.) UK 6e3 HUX paclonaraloTcsl Ha MOBEPXHO-
CTHM BO30yaVTeNsl M BBICTYIAIOT B KayecTBe JuraHaoB. Jlpouecc Ta-
KOI'0 1EKTUHOIIOAOOHOI0O B3aUMOIEICTBUSA YCUIUBAETCS MOCE pas-
pYLIEHHs HeWpaMUHMIA30M CHAJIOBOro IOKPBITUA 3YKapHOTHYeE-
CKMX KJIETOK XO35IMHA.

Y Hakrepuit GYHKLUKU aare3uu 4acTo BHITIOAHAIOT GUMOpHU, GUOPWLIbLI H
Apyrue CTPYKTYphb! aire3uM, KOTOpblE HHOII2 Ha3blBaloT MPOCTO aAl'e3UHAMM.
DUMOpUAMU Ha3blBaloT HUTEBHMAHBIE GeNKOBble OOpa3OBaHHUA — BbIpOCThI
(10—40 uM B TonmuuHy U 0,2—4,0 MKM B IUIMHY), KOTOpbIE€ CJIOBHO GaxpoMoii
NoKpblBaloT NMOBEpXHOCTb GakTepuu. OHU OTNMYAIOTCH OT XIYTUKOB TOpasio
MEHbUIUMU pa3MepaMUy. Pa3liHyaioT HECKONAbKO THMOB HUMOpHii, OTIHYalO-
LIMXCA 1O pa3sMepaM, MOpQOJOrHH H GYHKLHOHaNbHON aKTUBHOCTH, a TaKXe
NO TOMY, KaKMe NOJUcaxapuibl OHU CBA3bIBAIOT.

Y Hekotopbix Gaktepuit (Salmonella, E.coli) aaresuio BolMOAHAWT GUO-
PWUIBl — clieHHaTu3upoBaHHbie 00pa30BaHUs, KOTOPbIE HE UMEIOT YETKO Bbl-
paxeHHO# Mopdonoruu. MasectHble agre3uHesl K-88 u K-99, ¢ noMombio Ko-
TopbiX E.coli pa3BMBaIOT KOJOHU3ALMUIO KIETOK, OTHOCATCA UMEeHHO K (UO-
pyLIaM.

Y BUpYcOB (PYHKLMIO anre3uu K COOTBETCTBYIOIIMM pPELIENTO-
paM KOJIOHH3MpYEMBIX KJIETOK TAKX€ BBHITOJAHSIOT MOBEPXHOCTHO
pacrnoyioxXeHHbie GeIKM Kancua.

Allre3vBHblE MOJIEKYAbI UTPAIOT OYEHb BAXHYIO pOJib B pa3Bu-
TUM WH(peKUHoHHoro npouecca. [lokasaHo, 4TO Tipu GaoKane MX
(DYyHKUMIT HapyllaloTcs M npouecchl KOJOHU3aUMU KieToK. B pe-
3yJbTaTe 3alporpaMMMpOBaHHble MAaTOreHETHUYCCKUE peaKLMM He
pa3BMBalOTCA M MH(MEKLIMOHHBIH Mpoliecc MpeKpalaeTcs.
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B cBA3M ¢ 3TUM UHTEPECHO pacCMOTPETH BO3MOXHOCTH OJ10Ka-
Ibl PYHKLUMI anre3avHoB. B HacTos1iee BpeMst MOXHO BbIIEIUTDL 1B
OCHOBHbIX HaIpaBJIEHHUs:

1. bnokada adze3uu ¢ nomouwbio cneyuguyeckux anmumes. B3au-
MOAEMCTBYSl C are3MBHbIMU MOJIEKYJIaMH BO30yoUTeENsl, aHTUTENA
CTEpUYECKN HapylIaloT UX KoH(popMaLUnio. B KOHEYHOM UToOre 3710
NpersITCTBYET pealu3aliiyM UX alre3uBHBIX (pYHKIIMI U OJOKUpyeT
MpoLecchl KOJOHU3AaLUMU KIIETOK.

2. BsedeHue moneKyn-«nosylweK», KOHKYPUPYIOILIUX C MOJIEKY-
JJaMH KJIETOK XO35iIMHa 3a CBsi3bIBaHHME ¢ MUKPOOHBIMU anre3vHa-
MM,

TlpyMep Takoro HanpapjieHUs — MepopaibHOE BBEIEHUE IHTE-
pOCOpOCHTOB, CONEPXKallUX caxapUIHbiE€ OCTaTKH B TEPMHUHANbHBIX
NMO3UUUSAX, [UTS NOAaBJeHUS aKTUBHOCTH KHILUEYHOU naloyku. py-
MM MPUMEPOM MOXET CIAYXKUTb UHOKYJSILUS MOAYYEeHHbIX FCHHO-
MHXeHepbIM MCTONIOM (pparMeHTOB MoJieKyibl CD4. DT MojieKyJbl
BbICTYITIAIOT B POJIM CBOOOIHO LLMPKYJIUPYIOLLUX B KPOBHU peLIENTO-
poB a8 Bupyca AIDS. CopOupysack Ha BUpnoHe, ¢parmeHThl CD4
KOHKYPEHTHO NOAABNSIOT aAre3nio BUpyca K peajibHOI XxeanepHoi
T-knetke (CD4%).

8.2.3. TOKCUHDBI

MHorve nponykThl XXU3HeAesITeEIbHOCTH Mapa3suTUYECKUX MUK~
POOPraHU3MOB B TOM MU UHOM CTelleHU OKa3biBAlOTCH TOKCHYHBI-
MU UIsl XO3sIMHA Y HapyllalT HOpMaibHbIH MeTabOoIU3M B ¢ro op-
raHax ¥ TKaHsx. B 3TOM pa3ze/ie npeanoaaraeTcs pacCMOTpETh HaH-
00JIee U3YYEHHBIE IPYIINB! TOKCUHOB, MPUHHUMAIOUINX HEMMOCPEACT-
BEHHO€ y4JacTUe B pa3BUTUM NaroreHeTHYeCKHUX peaKLIMiA B opra-
HU3Me XO3s1MHa.

8.2.3.1. DK30TOKCHHbBI

DK30TOKCMHaMHU BO30ynUTeneil HHPpeKLIMOHHBIX OoNe3Heil Ha-
3b1BaOT TOKCHUHbI, KOTOpBIE BO30YyIUTENHU CEKPETUPYIOT BO BHEKIIE-
TOYHYIO Cpeny. boablIMHCTBO TaKMX TOKCUHOB — O€JIKU, CHHTE3H-
pyeMble OaKTeEpHUSIMU B BUIE HEAKTUBHbIX NMPEAUIECTBEHHUKOB —
MPOTOKCHHOB. [1715 UX aKTUBALIMU TpebOyloTCs KOH(pOpMaLMOHHbIE
U3MeHEeHUs, OTKpbIBalOLLIMe AOCTYN K aKTUBHOMY LeHTpY. Kak mnpa-
BMJI0, TaKhe U3MEHEHUS BO3HUKAIOT B pe3ynbraTte MArKoro I1poreo-
JIM3a, NPOUCXoIAIIErO MOA BAUSIHUEM 3HIOMpoTea3 bakrepuit Wi
caMOi KneTKU-MHLIeHU. B pesyiabraTe y TOKCUHOB MOABISICTCA
(pepMEeHTAaTHBHAs aKTUBHOCTD.
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0O060011a MeXaHU3MBl JIE€UCTBUS OeJIKOBBIX 3K30TOKCHUHOB
MOXHO CKa3aTh, YTO MHOI'M€ U3 HUX CBOISTCS K hepMeHmamugHoMy
2udponusy NAD (HUKOTHHaNeHO3WMHAWHYKIEOTHIA), a TaKXKe K peak-
uvsAM neperoca ADP-pubosuntpaHcdepassl ¥ NAD-rnvKoruapo-
nasHoit akTuBHocTH. IlponyuupoBaHve NAD-ravkoruaposia3s Bo-
ob11le IWPOKO pacnpoCcTPaHEHO KakK Y KIeTOK NpoKapuoT, TaK U Yy
3YKapUOTUYECKUX KNeToK. OaHako y aykapuoT NAD-ravkoruapo-
Jla3bl He 00,1aJal0T TOKCHYECKMMHM (QYHKUUSIMU M, KaK TpaBUIIO,
CTPYKTYPHO CB$i3aHBbl, T. €. HEpacTBOPUMbI.

OO01uit MexaHu3M adeficTBus NAD-riMkoruaposnas CBOAUTCH K TMAPOIU3Y
NAD 10 aneHo3uHaudochoprbosel (ADPR) u HUKOTUHaMKAA:

NAD + ¢epmesT = ADPR + HukotuHamua + H

bonee toro, akTHBHpoBaHHbIe CyOLeNMHHULIBI MHOTHX 3K30TOKCUHOB (IU (-
TEPUITHOIO TOKCHMHA, WM IK30TOKCUMHa A Pseudomonas aeruginosa) Moryr ne-
peHocuTh ADPR Ha CooTBeTCTRYIOUIUIA CyDCTpaT:

NAD + EF-2 = ADPR-EF-2 + HukotuHamua + H,

rac EF-2 (elongation factor-2) — HykneopunbHul dakTop ADPR (adeno-
sindiphosfatnbosiltranspheras), ydacTByionlui B Npoueccax cCHHTe3a OcnKa.

B pesyabraTe Takoi pubosmwiTpalicdepa3oil aKTUBHOCTU TOKCHHOB, EFF-2
MHaKTUBKPYETCA U NMpOLIECCH CHHTe3a He/1Ka B KIETKE HapyllaloTes.

KoHeuHbM UTOroM BO3AEWCTBUSI HEKOTOPBIX IPYITMX TOKCH-
HOB (XOJIepHOT0, TePMOIa0UIBHOTO U TePMOCTAOUNBLHOTO TOKCH-
HOB E. coli, cTapUIOKOKKOBOIO 3HTEPOTOKCHHA) ABJSIETCS YCTON-
uuBasl akmusayus adexHunamuyuknazvol cucmemst. Tlonaraior, uro
MO BO3NEHCTBUEM 3TUX TOKCUHOB, TOUHEE, HEKOTOPBIX UX CyObe-
OIUHUL, TIPOUCXOOUT pudo3unupoBaHue ryaHosmHTpudocdhar-
CBSI3bIBAIOIIUX BeJIKOB KaK COCTABHOTO KOMINOHEHTa aA¢HUAATHM -
Ki1a3HOU cUCTeMbl. ITO NPUBOIUT K Je3aKTUBALIUY JTaHHOro 6en-
Ka, 1 OH BBIKJIIOYACTCA U3 Npouecca peryasiuMy aneHulIaTUuKas-
HOW CUCTEMEI.

B pesynkTaTe noBblillaeTcst KOHUHEHTpauus ¢epMeHTa anceHU-
JIaTLUMKAa3bl, YTO B KOHEYHOM UTOre NPUBOINT K HAKOIUIEHUIO BHY-
TpukieToyHoro CAMP (uukiuueckoro aneHo3MHMOHodochaTa).
Kak cnegcTBHe 3THX NMATOJOIMUeCcKMX peaklLUi pa3BHBaeTcsl MH-
TEHCUBHOE BhlleJieHHe U3 KJIeTOK (3HTEPOLIUTOB KHUIIEYHHKA) BOOLI
Y MOHOB XJIOpa, C OMHOBPEMEHHbIM HapyllleHUeM TTOCTYTUICHUS KO-
HOB KaJIusl BHYTPb KNeTKU., KJIIMHUYECKH 3TOT npoliece XapakKTepH-
3yeTcs oOUIbHOM Ivapeeit U 00e3BOXHBaHUEM opraHu3Ma.

Kpome sHTeponaTorcHHoro sg¢ekra HeKOTOpEIE TOKCHUHEI
(cTahunoKoxKoBbI#, HaNpUMep) BLICTYNAIOT B POJIU cynepaHmuze-
Hos. Ces3biBasick ¢ B-uensaMu TCR, oHM HecneuudHuecKH aKTU-
BUPYIOT 10 20-30% T-1uMboLUTOB caMblX pa3HOOOpa3HBIX KJIOHOB.
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‘Takas runepakTuBauMs 1-KJIETOK NPUBOIUT K OBICTPON UX TMOENU
B pe3yJjbTaTe anonto3a. Bejien 3a 3TUM pasBuBaeTcs T-KJIeTOYHBIH
MMMYHOIeULIUT.

Heckonsko oTe/IbHOM IpynnoM cToaT HeHPOTOKCHHEBI, Npoy-
uupyeMbie OakrepusiMy Cl.botulinum u Cl.tetani. ¥ H1X He oOHapy-
xeHo NAD-rnukosunasHoit 1 ADP-pubosunrpaHcdeppasHoit ak-
TUBHOCTU. ToKcHuecKas UX QYHKIIMA CBOOUTCS K N00asaeHuo npo-
Uecca cexpeyuu Heipompancmummepog, KoOTopoe KIMHUUYECKU TIpo-
ABJSAECTCS pa3sBUTHEM NMapalvyeil nonepeyHonojocatoil U rmanko
MYCKYJIaTyphl.

Jpyras oOliMpHas rpynna 3K30TOKCHHOB — TOKCHHLI, OKa3khl-
Bawolue yumoasumuyeckuii 3pPeKT: reMOJIU3UHBI, 1e AKOLUTONN3H -
Hel Y Ip. MeXaHU3M UX IeMcTBHUS OCHOBAH Ha HapYIleHUU CTPYKTY-
pbl M QYHKLMI UUTOIUTa3MaTUYECKUX MeMOpaH KNeTOK 3YKapHOT.

OO61IHOCTL MEXaHHU3MOB NeACTBUSI MHOTHX DaKTepHasibHBIX 3K-
30TOKCUHOB BbipaxaeTcs B OM(YHKIIMOHANLHOCTH 3THUX MOJEKYII.
Bce 3K30TOKCHHEBI conepXaT B CBoeH CTPYKType cy6be TUHULIbI (MITH
WX 4yacTH), obsanalollie akllenTOpHON ¥ akTUBaToOpHoM ((bepMeH-
TaTUBHONR) PYHKIHUSIMM ONHOBpeMeHHO. AKHEITOPHAs YacTh MoJie-
KYJibl TOKCHMHA 1o cnieuMdpHUYeCKOMY KJIETOYHOMY peLeNnTopy «Ha-
XOIUT» YYBCTBUTENBHYIO KIETKY-MUIIEHE B OpraHU3Me X03gK1Ha M
(pUKcHpyeTcs Ha Heli. 3aTeM NPOMCXOINT TPaHCJIOKallKs — MepeHoc
4acTHLH (CYOBbeOIUHUIIEI), oOnanamwlleld aKkTUBaTOPHOM (COOCTBEH-
HO (epMEHTAaTUBHOM) aKTUBHOCTBIO, BHYTPb KJIETKH. XOTs 3TOT
Mpolilecc U3y4YeH OajiekKo HE NOJHOCTBIO, NoJaralT, YTO B OCHOBE
ero JIEXUT 3HIOUUTO3. ITOT Npollecc MHAYUMPYETCs CUTHAJIOM,
BO3HHMKAaIOWUM B pe3yJbTaTe CBsI3bIBaHUS pelieniTopa Y akLenTop-
HO# 4acTv TOKCHHa.

ITaToreHeTHYecKass GYHKLUS IK3OTOKCHUHOB CBOIUTCS K TOMY,
4YTO 3TH PacTBOPHMbIE MOJIEKYAbI BRICTYNAIOT B POJM OUYE€Hb aKTUB-
HbIX OHOperyisitopoB, BAMAIOWHUX Ha (PYHKUUOHUPOBAHHE XU3-
HEHHOBaXHBIX CUCTEM KJIeTOK Xo3siuHa. OHM HapyluailoT MHorue
napaMeTpbl roMe0oCcTasa, YTO pe3Ko NOIpbIBaeT cNOocOOHOCTh opra-
HHU3Ma K CONIPOTUBJICHUIO.

ITOCKONBKY 3K30TOKCHHBI — CpaBHUTEJILHO HebGoMblIve MoJe-
KyJisipHele cTpyKTYphl (100—300 kJ1a) 1 akTUBUPYIOTCH TOJNBKO IPH
npoTeoak3se, UX PYHKLIHUU JETKo MOTYT ObITh OJ10KMpOBaHbl AHTUTE-
naMu. Cneunduyeckue aHTHTeNa MOTYT U3MeHATb KOHGOpMaLIKIO
MOJIEKY/I TOKCHHOB, IpensITCTBOBATh UX alcopOLHM Ha peLentopax
YYBCTBUTENALHLIX KJIETOK, a TAKXKe 3aTPYAHATbL NpOosiBleHUEe aKLen-
TOPHOM U aKTHBAaTOPHOI PYHKLMH.
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8.2.3.2. DHAOTOKCUHBI rpamoTpuLaTesnibHbIX bakTepuia

DHAOTOKCUHbBI IpaMOTpULIaTe/IbHLIX OakTepHid, Ha3blBaeMble
TakXe Junononvcaxapuaamu (LPS), ssBnsiiotTcst BaXHe HILIMMU KOM-
NOHeHTaMHU KJIETOYHOH 000JI0UKH 3TUX MUKPOOPTraHH3MOB.,

OHHU BXOIAT B COCTAB pa3/IMYHbIX KAPKACHLIX CTPYKTYP 000J10uKH GaKTepUii.
31ech TUNOMNOIMCaXapUll BCTYIMAET B aCCOLIMATUBHbBIE CBSA3HM ¢ HEKOTOPHMHU Ma-
TPUUYHBIMH OelikaMM, 00pa3yst CBocoOpasHble JMUMUI-OeMKOBBIE KOMITICKCHI.
OHu hopMUPYIOT I'eKCarOHANIBHYIO pelleTyarylo CTpYKTypY. HekoTophe aBTo-
pH MpelnaraloT pacCMaTpUBATh €€ KaK OCHOBY cKejleTa Hapy>XHo# MeMOpaHbI
MUKPOOHOM KIETKH.

KpoMe Toro, noaaraiot, YTo JIUMKUALL, BXOASILIME B COCTaB JIMITONMOMCAXapH-
0B, 00yC/IOB/IMBAIOT MOBBILUIEHHYIO BA3KOCTL CTPYKTYp HapyXXHON MeéMOpaHbl
fakTepyid. 3TO OKa3plBaeT NPAMOE BIMSIHUE Ha YBeJWYeHUE pe3NCTEHTHOCTH
0aKTepHUH K BO3AeICTBUIO MHOTUX ePMEHTOB, XEJIUHbLIX KUCJOT, AeTEPreHTOB
Y IUNOGUALHBIX AHTUOHOTHUKOB.

B cuiy Toro, 4yto MoJIeKYAH JiMnonoavcaxapuaos 6naronaps
CBOUM CTPYKTYPHBIM OCOOEHHOCTAM SBJSIOTCS OYeHb CWIBHBIMHU
aHTUMTeHaMH, UX, KakK NpaBuiIo, 3yyaalu y 6akTepHil B nepByio oye-
penb. Ha paHHMX 3Tanax pasBUTHA MUKpPOOUONOTUHY UMEHHO JIUIO-
nojucaxapuibl 6bLTM OTpenesyieHbl B KayecTBe «CNelUMPUYECKUX»
aHTUIEHOB JUTSt MHOTUX I'paMoTpyliaTeIbHBIX DaKTepUid.

Bce Monekynnl LPS uMeloT 10BOJNBHO CXOIHYIO MOJEKYAAPHYIO
cmpyKkmypy, KoTopasl 1103BoJisieT BbIIEINUTh B KX cOCTaB¢ TpH OCHOB-
Hble YacTH: THApodUIbHYIO NTOJMcaxapuIHylo, apo (core) v TUApPO-
(boOHLBIN UK A.

[Monucaxapuanas (O-crmeuudpuyeckas) 6okosag uenp LPS npeactaenser
co6oii MoauMep M3 MOBTOPSIOWIMUXCA ONMrocaxapuiHbiX eauHul. [Ipu atoMm,
KaK MoJjlaraloT, *MeHHO caxapa ONpeaesloT cleluudUYHOCTh AHTUITEHHBIX Ae-
TEPMUHAHT, OTHOCAHIMXCH K TOMY MJIM MHOMY BKIY rpaMOTpHULIATEABLHBIX BaKTe-
puit (O-aHTureHnl). Co cTpyKTypaMu noaucaxapuaHbix weneit LPS ceg3aHo u
pasgesie HUe rpaMoTpHlLIaTeIbHBIX HakTepHit Ha S- U R-dopMsl. Tlpu ancconua-
uMu, T. €. nepexole U3 S- B R-dopmy, 3tu Gaktepuu yrpauusalor O-cneundpu-
Yyeckre DOKOBBIE MOJIUCAXapHUAHBIE LEeNH.

B siape pa31uyaloT ABe 0671aCTU — BHYTPEHHIOK W BHelIHIO0. BHYyTpeRHsIs
obnacTe npeactapaseT coboii MeHTacaxapua U3 OCTATKOB reNTO3bl M TpeX OCTaT-
KOB 2-KeT0-3-1€30KCHOKTAHOBOM KMCAOTh. BHelllHsIs 001acTh COCTOUT U3 rek-
CO3HOTO caxapuia.

O6o01IeHHas CTPYKTYpa JIMITMAA A XapaKTepU3yeTCst HAUITMYHEM LIEHTpalib-
Horo nH¢ocHOPpUNHPOBAHHOIO AMCAXapHIA, COCTOALIEr0 U3 ocTaTKOB D-Ilo-
Ko3aMHHa. Ero MoJteKyJibl Yepe3 3pHpHYIO WIHM AMUILHYIO CBSI3b MOTYT ObITH 3a-
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MelleHbl octaTkaMy D-3-anunokcnanuna (wiu D-3-ruapookcnanuna). Ycra-
HOBJ/IEHO, YTO XUPHBIE KUCJIOTHI B COCTaBe JIMMKAA A HaXo4ATCs B TUIOTHOI re-
KCAaroHalNbHOH yMaKoBKe, pacllonaraloTcs napailenbHo ApYT ApYTY U OPMEHTH-
pPOBaHbl B OIHOM HalpaBJeHUM,

Ans 6uonozuveckoii axmusHocmu Monekysl LPS cBoitcTBeHHHI:
NUPOreHHOCTh, JieTalbHasi TOKCUYHOCTb, aHTUTEHHOCTh, MUTOTeH-
HOCTb, CB3bIBaHUE C MeMOpaHaMM 3YKapHOTUYeCKHUX KJIeTOK (4e-
pe3 CD 14), aHTUKOMILIEMEHTapHast aKTUBHOCTh, aKTHBaLUsl KOM-
IUIeMeHTa, UHIYKUUS TUNMepYYBCTBUTEJNBHOCTH 1 (HeMeL1eHHOro)
TWIa, WHAYKIIUS BOCTANMUTEJIbLHOW peakLWH, Hecneuuduuyeckas
(MONMUKJIOHAaNBLHAaA) UMMYHOCTHMYTHpYIOLLIasl aKTUBHOCTS.

— IuporeHHOCTS IMMTONOMIMCAaXapria OOYCNOB/IeHA XHPHMMHU KHUCIOTAMH,
BXOAAHIMMH B cocTaB aunuiaa A. C HUMH Xe CBA3BIBAIOT M J€TANbHYIO TOKCHY-
HOCTD MpH BbICOKMX no3ax LPS.

CunbHblE AaHTHTEHHBIE CBOICTBA 3TOM MOJEKYIB OGYCJIOBIEHBl JOCTATOY-
HBIM MOJNEKYASpHbIM BecoM (oxomno 30-50 xMa), xecTkoif, moBropsicineiics
CTPYKTYpOH MOAUCAXapPUAHBIX 3MUTOMNOB, CIOCOOHOCTBIO K T-He3aBUCMMOMY
OTBETY, HATUUYUEM THAPpOPUABHOTO H THIpodOOHOro KOoHLIA U 3apsia.

— MuTtoreHHble cBoficTBa LPS cBA3aHbl ¢ HX CNOCOGHOCTBIO K MHOTOTOMEY -
HOMY KOHTaKTy ¢ MeMOpaHaMH B-1uM¢ponuToB, Yyepes NoBTOPSIOUIHECS 3BEHDbS
nonucaxapuaHo#i LHeNMU. B pesynsrare NpoUCXOIUT UX Heclennduyeckas noim-
KJIOHAJbHAsi aKTUBaLNs.

Jlunononaucaxapui crnocodeH ce3biBaThCs ¢ MeMOpaHaMK MHOTHUX KJIETOK B
opraHHuiMe xo3suHa. [IpuMepoM peuentopoB wist LPS MoXeT Cay>XUTb MOeKy-
na CD 14, xotopas 3xcnpecCHpoBaHa Ha MeMGpaHax HeliTpodunoB, Makpoda-
ros, IJeHApUTHBIX KNeTOK M B-kiaerok. C LPS Moryr takxe CBsSI3bIBATHCS
CD 11¢; CD 18; CD 55 u TLR-4 (Toll-like receptor-4).

U HOyKLIUA BOCMANKTENbHOMH peaKLIMM MPOUCXOAUT Moce csa3biBaHug LPS
¢ MakpodaraMu M HeiiTpopHunaMy. B pesynbrare 3TH KNeTKM HauMHAIOT [poOLy-
LMpoBaTh BocntanuTeabHble UMTOKHHBI (IL-1, TNFa, IL-6) U XeMOKHHBI.

— AKTUBaLM KOMITJIEMEHTA MOJIEKYJIaM U JIMNIONOJIMCaXapuaa MOXET ITpoTe-
KaThb KaK IO albTEpHAaTUBHOMY, TaK Y MO KJACCHYECKOMY MYTH. ANBTEPHATHUB-
HbI NYTh aKTUBALIUM TIOMNEPXUBACTCA CTPYKTYPaMHU MMOMCAXapHUAHON YacTH
MOJIEKYJIBI — KJIacCHMYECKM i NMyTb aKTHBALIMK KOMIUTEMEHTA 3aITYCKAEeT IUNMUI A.

— AHTHKOMINIEMEHTapHas aKTUBHOCTH CBOAUTCA K TOMY, UTO (hOpMHPOBA-
HUe MeMOpaHoaTaKYIoLlero KoMIUiekca MpoUcXoauT Ha O-creingpuyecKux no-
JIMCAaXapUIHBbIX LIeNAX, a He Ha MeMOpaHe GaKTepUanibHON KIeTKU. 3TO 3allu-
IaeT DAKTepHIO OT JIU3HCa.

— MHayKumns runepyyBcTBUTE/IbHOCTH |-ro TMUNA BbI3BaHA BBHICOKHUM ypOB-
HeM oOpa3oBanus IgE K feTepMHUHaHTaM MOMMCAXapHIHON YACTH MOJIEKY/bI.

Hecneuuduyeckasgs MMMYyHOCTHMYAUpYIOLIAs {anblOBaHTHas) aKTUBHOCTD
CBfi3aHa:

1) ¢ BBIpabOTKON IMTOKMHOB aKTHBUPOBAHHBIMM KNeTKAMU MMMYHHOI CH-
CTEMBI;
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2) C NOBBILIEHUEM 3KCIPECCUU KOPEUETITOPHBIX MOJIEKY)T Ha TMOBEPXHOCTH
JUMQOLIUTOB, B pe3yNLTaTe KOTOpOH yBeNIUUMBaeTC 3P PeKTUBHOCTD Mpe3eHTa~
LIMM @aHTUTEHOB U KOOMEpPATUBHBIX B3auMoneicTsuil mexay T- u B-xneTkamu;

3) ¢ YCHAEHMEM AHTUTEHIPE3eHTUPYIOLLUX DYHKUMI MaKpodaros ¥ AeHa-
PUTHBIX KJIETOK.

B 10 X€ BpeMsl MHTepPeCHBI OBCTOSITENLCTBA, B CUNTY KOTOPBIX
JIUINonosrcaxapyuil MOXeT paccMaTpUBaThesl Kak (pakTop natoreH-
HOCTH, (T.e. KaK paKTop 3allHTEl BO3OYnMTENS OT MEXaHU3MOB UM-
MYHHOTO KWJJIMHIa opraHu3ma Xo3siMHa). 31echb cjielyeT Bhije-
JIUTB;

1. Tokcuveckue csolicmsa LPS. B 3HaYUTeIbHBIX KOJIMUECTBAX 3TH
MOJEKYJIbl MOTYT Cepbe3HO ecTabunn3rMpoBaTh pasnuvyHble QyHK-
UMM OPraHU3Ma, BINOTh IO JeTaNnbHOro Hcxoaa. ToKcHuyeckue -
(beKThl NTOAPBIBAIOT CMOCOOHOCThL OpraHM3Ma K CONpOTUBIIEHHIO.

2. MumozeHHyto akmusHocms, BEIPAXAIOILYIOCS B MTOJAHKIOHANb-
HOi (HecneuugHruyeckoit) akTuBauud B-numdounTOoB; oHa WHIU-
oupyeT cnelnudyecK Uit UMMYHHBI OTBET.

3. AHmuKomnnemenmapHyto akmusrocms LPS, 3amyinarowyto 6ak-
TCPHUHU OT KOMIJIEMEHT-3aBUCHMOro LIUTOIH3A.

4. MoneKkyabl aunonojiicaxapulia, BepHee, UX nojHcaxapui-
Hble LI€TH, He ABNAIMCA KUIHEHHO HeobX00uUMbIMU CTPYKTYpaMH NS
MHOTUX rpaMOTPHUATENBHEBIX DaKTepUil. DTU BAKTEepHH JIETKO AUC-
COLIMUPYIOT U3 S- B R-popMmbl. Bri3biBass MHTeHCUBHBI# MMMYHHBEI
OTBET Ha nojiucaxapuaHsle netepMrUHaHThl LPS, 6akTepuu Kak 6b1
«0OMaHLIBAIOT>» UMMYHHYIO CUCTEMY, «OTBJICKAIOT» €¢ OT JAPYrux
>KU3HEHHO BaXHBbIX (aKTOPOB. JTO 0COOeHHO XapaKTepHo IUIsl 0aK-
TCPUH, CITOCOOHBIX K BHYTPUKJIETOUHOMY TNepCUCTUPOBAHMUIO.

KpoMe Toro, Mosekyabl Junonoivcaxapuiaa, WHIAYUHUpYs UM-
MYHHEI OTBET MO FYMOpaNLHOMY TUITY, CNOCOGCTBYIOT BEIpaboTKe B
JIMM(ONAHBIX OpraHaXx IMTOKWHOB ryMopaibHoro orBeTa (1L-4, 1L-
10). 3To NnpUBOIUT K TOMY, YTO UMMYHHHII 0TBeT, BMecTO 3ddeK-
TUBHOTO JUTA MHOIMX UH(EKUMII KIETOYHOrO THMNA, «IepekiovacT-
Csi» Ha TyMopaJibHBIi. Tak, HanpUMep, NPOUCXOINT NpPU GpyLene-
3e, KOIIa Npyu BLICOKOM TUTpe aHTUTEN K MNOJAHCaXapUIHBIM IeTep-
MuHaHTaM LPS 6pylenn MoXeT NOJMHOCTBIO OTCYTCTBOBATh 3alLIUT-
HEBINA 3¢ deKT.

B To Xxe BpeMs cienyeT OTMETHTD, YTO 11 MHOIMX ApYryaX Gak-
Tepuit (E.coli, ienTtocnup ¥ Ip.) CBA3bIBaHUE aHTUTEN C JIUTIOTIONU -
caxapuiaMyu MX MeMbpaH o3HayaeT pe3Kyl MHIMOWHUIO NaTOreH-
HBIX CBOWCTB, BIUIOTH 0 MOJHOW HENPUXHBAcMOCTH B OpraHU3Me
Xo31uHa. CYyMTaeTcsl, YTO TYMOPILHLI THUIT UMMYHHOIO OTBeTa
IPU 3TUX UH(PeKLUSAX Hanbonee 3¢deKTUBEH.

205



sl yMeHBIIeHU KOJIMYeCcTBA JIMTIONIONUCAXapUIOB B OpraHu3-
Me OOBIYHO UCTIONB3YI0T HHPY3UOHHYIO (AHTUTOKCHUYECKYIO) Tepa-
MU0 UM CHUXKAOT KonudecTBO LPS-npoayuuvpylomux 6akrepu-
aJbHbIX KJIETOK C MOMOILLI0 XMMHAOTEparneBTHYECKHUX CPEICTB.

8.2.4. NentTugornukaHbl 6akTepUanbLHON CTEHKK

[TenTUaOrIMKAH — OAHMH U3 OCHOBHLIX CTPYKTYPHBIX 37IEMCHTOB
MUKpPODHOI® KJIETOYHOM cTeHKU. B Helt oH obpa3yeT HaaMoseKyiisi-
HYIO CTPYKTYDY, KOTopasl B BUA€ LEIOro Closl OKpYXaeT HakrepHio
MOBepX ce LMTOIUIa3MaThuvyeckol mMeMOpaHbl. [lenTUaornnkaHosblit
cJioit npenctasnsieT coboil cTpYKTYpHbI KapKac KNeTOYHOM CTEHKMU.

Cmpykmypa nenmudoznukaHa (CUHOHMUMBI: MYpeuH, MYKoIeln-
THAO) TIpelicTaBjieHa B OCHOBHOM AMcaxapruaoM, K KOTOPOMY NPUCOo-
eAMHeHa TeTpanenTuaHas 60KoBas Lenk.

OCHOBY CTPYKTYPHOH €1HHULEI NMENTUAOMIMKAHA coCTaBasioT N-alleTHAar-
JIIOKO3aMMH M MypamoBast KUCJ10Ta, KOTopasl OueHb YacTo HaxoAuTcst B N-alie-
IMpoBaHHON ¢opme (B BHAe N-aueruaMypamopoil Kucnotol). K MypamoBoit
KHCJIOTE, Yepe3 aMMIHYIO YacTb, NPUCOEIUHAETCSH MENTHI, COCTOAUIUIT U3 Ye-
Thipex aMHUHOKKUCNIOT. BTopoifl M 4yeTBepThIH aMUHOKMUCIOTHBIE OCTATKU, KakK
MpaBWIO, KOHCTAHTHbI U NpeactaBieHsl D-rnyramuHoBoit xucnoroit u D(L)-
analyuHoMm. Ilepeasa aMHHOKHMCI0TA — Beerna L-anaHuH, a TpeThsl Y pa3HbIX Oa-
KTepui MOXET BapbupoBaTh. YacTo ee onpeneasior kak DL-2,6-auamuHonu-
MeJIMHOBYIO KHCJIOTY.

Mpubnusutenbro 70% Beex TeTpanenTHIOB MepeKpecTlio CIUMThI MeXIY Co-
00it yepe3 D-anaHuH-(D)-Me30-1MaMUHOMUMENHHOBLIE CBA3H. 1aKoe coelu-
HeHMe olecrneynBaeT BCel CTPYKTYpE NMENTUAOIMUKAHOBOTO €108 MCKIIOYH-
TeJIbHYIO TPOYHOCTD, UTO MO3BOJAET EMY CAYXKHTL KapKacoM Bcel KIEeTKH.

buonozuveckue ¢pyrKyuu TIENITUAOIIMKAHA OOCTATOYHO XOPOLIO
M3BeCTHBI. TTOCKONABKY NenTUIOIIMKaAH SABJseTct KOHCTAHTHOM
CTPYKTYPOM, BCTpeuarweitcs y 00ablIMHCTBA BUPYJICHTHEIX U aBH-
PYJICHTHbLIX DaKTepUit, UMMYyHHAas cUcTeMa MHOTOKJIe TOYHEIX Oopra-
HX3MOB XOpollo ¢ He# 3HaKoMa M aKTHUBHO Ha Hee oTBevaeT.

Ientuoornukausl 06/1anal0oT MUTOTeHHLIM 3 deKTOM, CTUMY-
JIMPYIOT BbIpabOTKY UMMYHOTJIO0OYIMHOB U MOIYT 3anycKaTh peak-
MU aKTUBaLUMUM koMrIuieMeHTa. ITonararT, 4To nenTHAOMIMKAHEI
MOIYT BKJIIOYaTh KakK aJkTepHAaTUBHBIN, TaK U KJ1aCcCHYEeCKUN NYTh
aKkTHBalUKH.

OcHOBHOI# Xe 3¢ eKT NenTUOOTIMKAHOB CBA3bIBAIOT C AKTHBA-
uuei Makpodaros. Makpodaru UMeloT Ha cBoeit MeMOpaHe BbICo-
Koadp¥HHbIe peHenTopbl K OakTepyalibHOMY TNeNTUIOrIUKaHY
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U NMpH WX aKTHMBallKMM, BO3HHKAalOLIEHU B pe3yjbTaTe CBA3bIBaHWA,
YCWIEHHO BbIpabaTbiBalOT NMpoBocnalduTeNbHble ULUTOKUHBI (TNFa,
IFN+v, IL-1). CekpeTvipyeMble HUTOKWHEI OKa3bIBaloT peryIupylo-
ee aeiictBue U Ha apyriue Kietku (T, B u NK). Ha T-kneTKkax Tak-
Xe OOHapyXeHbl peLIENTOPLI K NENTUAOINUKAHY.

BricoKOMOJIEKyIsIpHBIE CTPYKTYphl NENTHAOINUKAHA, BHIIE-
JICHHBIE U3 HEKOTOpPBIX OaKTEpUl U KOKKOB, 00J1aNaloT BbipaXeH-
HbIM NUporeHHbIM 3¢ dekToM. OnHaKO NMoOKa He BIIOJIHE NMOHATHO,
C KAKMMHM CTPYKTYpaMM MOJIEKY/bI OH CBS3aH.

[TatoreHeTMyeCKHe cBOMCTBA NMENTUAOIJIMKAHOB, 1O Bcei BU-
IMMOCTH, 06YC/IOBAEHE] UX aKTHBUPYIOLIIMM Bo3IeMcTBUEM Ha CUC-
TeMY MMMyHHTeTa. bojiblllMe KonnuecTBa MENTUAOINIMKAHA 4peE3-
MEPHO aKTUBUPYIOT KJIETKY, YTO B KOHEYHOM UTOre U NpUBOAMUT
K U3BpalllcHHUIO ¥ MHTUOMLUMM MHOIMX peakKuMi MMMYHUTeTa (MO
THUNY obpaTHo# cBa3u). KpoMe Toro, rloTHLIE CTpYKTYPhI NENTU-
IOrj¥KaHa NoBhIIalT GU3MYecKY YCTONYMBOCTE ODaKTepUi K No-
BpeXIAaoluM ¢akTopaM BHeIUHER Cpenkl.

8.2.5. dakTopsbl 3aiuTbl OT (hparoyutosa u BHEKNETOUHOIO
Hyuronusa

QOyHKUMS 3aIUTh OT arolmMTo3a — BaxHeHas B MeXaHU3Me
NPOTUBOCTOSIHUS UMMYHUTETY IUId MHOIMX Bo3OyauTteneid. Ilpu
3TOM Npeono/ieHUe KWUIePHBIX MEXaHU3MOB, pa3BuBaeMbIX aro-
LMTOM, MOXET NPOUCXOAXUTDL Ha pa3IMYHBIX 3Tanax U JOBOJBHO Ya-
CTO OyOnHUpyeTcs.

HecMoTps Ha TO, YTO MeXaHM3MBI, MO3BOJISIOLIME BO3OYOUTE-
JISIM YCKOJIL3aTh OT AeMcTBUSA (arouuToB, €llle¢ BO MHOTOM He SICHBI,
BCce-TaKHW MOXHO MpOCIeIUTh KaKKe-To obllre TeHACHUWHU B 3TOM
npoliecce. [Ipexnae Bcero, B nNpoTHBOACIHCTBUM MeXaHH3MaM ¢aro-
UWTapHOM aare3vy U NoOoLIeHNUs pellalolllylo po/ib UIpaloT Kancy-
Nbl U KancynonodobHbie cmpyKkmypbl MUKpOOpraHu3mMoB. MoxHo on-
pedennuTb UX OCHOBHbIE (YHKYUU B KayeCTBe (haKTOPOB MTaTOTEHHOCTH.

Bo-nepBbIX, Kancy/bl 3KpaHUPYIOT UMMYHOAKTHBHEIE CTPYKTY-
pbl 6aKTepHaNbHOR KJIETKH. '

Bo-BTOpEIX, BellleCTBa, BXOAAILME B COCTaB Kancys, objianalor,
Kak MpaBWIO, CWIbHbBIMM THAPOMUIbHEIMH cBoMcTBaMU. M3BecT-
HO, YTO YeM r'uiapoduiabHee 06BEKT, TEM TPYAHEE OH nofmaeTcs ¢a-
rounTosy. Takum oGpasoM, ruapodUnbLHOCTL, 00yCcloBNeHHas Karn-
cysioll, 3aluMiuaeT 6aKTepUIo oT parounTosa.

B-TpeTbUX, Jerkas oTIae/I1eEMOCTh KalCyIbHBEIX CTPYKTYP U ClTU-
34 OT 6aKTepHaNIbHOM KJIETKH OOYCIOBIMBAET JIOXHYIO CBs3b (haro-

207



IIUTa U BO30ynuTeisl. ITO MPOUCXOIUT NOTOMY, YTO JIUTaHA, CBsI3aB-
IIKHA (aroliuT ¢ BO30YIKTENEM, BEPHEE, € €ro KancyJoi, npakTuie-
CKU He (pUKcHUpyeTcsh Ha GaxTepHallbHOM KJeTKe, M BO3OylIuTeb
«YCKOJIb3aeT» OT parolluTo3a.

B-uyeTBepThiX, Karcy/jla MOXeT 3alUM1IaTh KJIeTKY BO30youTeNs
OT TOKCHUUYHBIX NPOAYKTOB PeCNUpaTOPHOro B3pbiBa, THAPOJAUTHYE-
CKHX (bepMEHTOB JIM30COM U I'paHyJ JIEHKOLUTOB.

Marepuanom GakTepHaTbHBIX KaNCy MOTYT CIYXUTh MONEKYH KakK 6eJKo-
BOH, Tak U NMonucaxapuaHoil npupoasl. HanpuMep, oCHOBHOe KancynbHOe Be-
uIecTBO cUOHpes3Be HHOTO MUKPODa Mo cBoei CTPYKTYpe MpeNcTaBiseT Hepas-
BeTBJAEHHEINA noauMep D-rayraMuHoBoil KucloTel. OHO nmpuaaeT Bceil KileTke
BbIpaXKeHHble THAPoGUILHBIE CBOICTBA, 3aTPVIHAWWUE darouutos. Ionara-
I0T, YTO OCHOBHOM 3(heKT naToreHe3a B.antrax cBsizaH ¢ COBMeCTHBIM aHTH a-
TOLMTAapHBIM JeiCTBMEM KAalCyJbl, 3aTPYAHSIOWEH MOrVIoWEeHUEe ¥ cUOUpesi3-
BeHHOTO TOKCUHA, KOTOPBI HENOCPEeACTBEHHO BO3Ie ACTBYCT 1ia (parouur.

Karncysnbl MHEBMOKOKKOB NpeacTaBieHbl B OCHOBHOM BELIECTBOM NOMCAXA-
pPHIAHOH NMPUPOILI, KOTOPOE B HEAKTHUBHOM COCTOSIHUM KWMEET BHI CTYAEHUCTO-
ro ruapoQWIbHOTO Ieiis, 1Erko cMbelBaeMoro Boaoi. M30bITOK rHApOKCHIBHBIX
rpynn npuaaet 60J1blIMHCTBY 3TUX MOEKYJ OTpHLIAaTe1bHbl i 3apsia. XapakTep-
HOM CTPYKTYPHO{t UX 0cOOEHHOCTLIO ABASETCH TO, UTO OHU NMOCTPOCHbI [TpeUMY-
HIECTBEHHO M3 TpeX MOBTOPSAIOLIMXCA caxapoB — D-ranakrospt, D-riaiokossl
U L-pamMHo3bl. FIx coueTtarue co3naeTt 6onee COTHH MMMYHOIOTUYECKH pa3iny-
HbIX TUITOB KarcyabHBIX NToNKcaXxapraoB. KancynbHble Mojucaxapuabl He TOIb-
Ko o6hanaioT aHTHdarouMTapHOf aKTHBHOCTLIO, HO M HalEeXHO 3aLIUIIAIOT
NMHEBMOKOKKH OT BO3IeHCTBMA KUCI0POAHBIX PalUMKa10B, GPepMEHTOB U IpYyrux
TOXCHUYHBIX [IPOIYKTOB.

Cnusucras Karcyla cCUHerRofioil najiouku MNpeicTapjieHa MpeUMyLIecT-
BEHHO NoJMcaxapulaMM U BeHIeCTBOM FAUMKOMUITONPOTEMHOBOI Npupoabl. OHo
B BMAE TOJICTOTO HEPABHOMEPHOT O Xe1e00pa3HOro ¢10g NOKpPbIBaeT BCIO KIeT-
Ky. MaTepuai Kancynbi Nerko cMbIBaeTCs BOION M UTpaeT 0CHOBOMO.1araloIlyto
pONb B aHTU(dArouTapHbiX GVHKUIUAX Bo3OyauTes. [1py 3ToM ocHOBIibIE aH-
THUgarourTapHble Mexalin3mMbl 0OYCAOBIEHbI CTPYKTYPOH rmuKoaunonoaucaxa-
pHaa, TOUHee, eTo MNONUCAXAPUEHBIM KOMITOHEHTOM. A 3a CMMOCOOOCTb Bbi3bl-
BaTh JIEMKOMEHUIO OTBETCTBEHHA JUMUOHAS YaCTh 3TOM MOAEKYNbl, MOCKOMbLKY
OHa, B3aUMOJEHCTBYA ¢ HeMTpodUnaMH, CriocobCTBYET BbIBEIEHUIO 3TUX Kile-
TOK U3 KpOBOTOKA.

AHTHTENA K MoOJIeKyJ1aM, (POpMUPYIOLLIMM Karcyny, CIlOCOOHbI
NpU UX AOCTAaTOYHOI KOHUEHTpaLlMyY HapyllaTh e¢ GYHKUUN U «OT-
MEHATb» aHTUdarounTapHbeliit 3¢ dext. B UTore MHOrMe BUpPY;IEHT-
Hble MHKpPOOpraHu3Mbl Bce-TakM mnolBepraioTcsli (aroumTos’y
Y YHUUTOXAITCHS CUCTEMOIN HMMYHHUTCTA.

B To xe Bpems Karicysa, obpa3ys rejienonobHbie CTPYKTYpHI,
OocTaeTcsl JOCTATOUHO NMPOHHIIAEMOi /Ul MHOTUX aKTUBHLIX MoJe-
KyJl (MMMYHOIJTOOYIHHOB, KOMITJIEeMCHTa ¥ Ap.). B cBsi3u ¢ 3TUM
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y MATOTE€HHLIX MUKPOOPTraHM3MOB CPOPMUPOBAJICS BTOPOI «3lle-
JIOH» 3alllMThl, NMO3BOJSIOLIUHA UM OoJiee YCIelIHO NPOTUBOCTOATh
aTaKe co CTOPOHbI cUcTeMbl UMMYHHTeTa. [IpuMepom Takoit 3aliu-
Thl MOI'YT CJYXHTb MOJIEKYJIbl CTA(hUIOKOKKOBOTO NPOTeHA A UiH
npoteMHa M cTpeNnTOKOKKOB.

[MIpoterH A paBHOMEpPHO pacripelesieH MO MOBEPXHOCTH cTapMIOKOKKOB U
KOBANEHTHO CBA3aH C NeNTUAOTTWKAHOM ¢BOMM C-TepMUHanbHbIM KOHLOM. N-
KOHLUEBast 4acTh MONEKY/IbI 00/1a1aeT YHUKANBHON CITOCODHOCTBIO CBSA3bIBATHLCS C
Fc-dparmentoM IgG, TodHee, ¢ yyacTkoM, oxBaTeiBajowiuM CH2- u CH3-10Me-
1ibl. [1py 3TOM O1Ha MosleKy/1a MpoTeMHa A MOXET CBA3aTh ABe WiH 6oabiue IgG.

Takum o6pa3oM, IgG dukcHpveTcs Ha NOBEpXHOCTH CTAPHUIOKOKKa, HO He
KaKk oObl4HO, a ApyruM KoHUoM. Ilockonwky Fc-obnacty 1gG okasniBalorces
CBSA3aHHBIMH, OHY HE TOALKO HE MOIYT BBINOJAHATL CBOK (DYHKUHIO B aIre3uu
cTaUJIOKOKKA K ¢arouunTy, Ho, 6omee TOro, 3KpaHUpYIOT MOBEPXHOCTHHIC aH-
TUT€HBbI CTAPUIOKOKKOB OT pacrno3HaBaHUs ApYTUMU KJIeTKAMH UMMYHHOM CH-
cTeMbl. Ecau X aToMy A00aBNUTB, MTO KOMILIEKC NpoTeMH A—I1gG ¢cnocobeH cBsi-
3b1BaTh 0¢IKHM KOMMJAEMEHTA, TO (pyHKLUHMS MPOTCHUHA A B aHTH(dArolUTapHoii
3alltMTe CTAHOBUTCH eHIe 601ce 3HAYUMOH.

KpoMe Toro u3BecTHO, YTO MOJIEKYR 3TOro 0enka 061a1aloT MUTOrEHHOMU U
MHTePGEPOHOTCHIIOI aKTUBHOCTBIO. B TO Xe¢ BpeMs, NMpH pa3BUTUU NYMOpPaiib-
HOTr0 MMMYHHOTO OTBeTa MOJOOHbIE MOIEKYAbl MOIYT BBICTYNaTh B pOAU CY-
NnpeccUBHLIX (PAKTOPOB.

MHTepecHO, 4yTo NoOXoXHUe cBOMCTBa — B3auModelcTBoBaTh ¢ Fe-¢parmeH-
ToM IgG1 — oOHapyXeHbl M Y KancyabHBIX NMOAHCaXapHUIOB HEKOTOPLIX AHUILIO-
KOKKOB. BO3MOXHO, TaAKOW MeXaHH3M 3aLLMTh OT UMMYHOTA00Y.IMHOB NOAYYKA
3HAYMTEIbHOE paclpOCTpaHeHWe B [IPUPOIIE.

M-npoTerH CTPENTOKOKKOB IpyYNIbl A TaKXe UMEET MOBEPXHOCTHYIO JIOKa-
NIM3aliMi0 M MOKPBIBAET KJIeTKY MHKpoOa noaobuo Gaxpome. OH MOXeT Jerko
CMBbIBaThCA Y HEKOTOPHIX CepoBapOB CTPENTOKOKKOB U CYHIECTBOBATh BO BHe-
KJICTOYHOM cOCTOSSHUHM. OCHOBHasg MartoreHeTHYeckKas GpyHKUHs 3toro Genka
3aKJII0YAETCSH B IMPOTUBONEHMCTBUM OMNCOHUIUPYIOLIEMY JelCTBUIO CHUCTEMBI
KomrteMeHTa. Jlosaralor, 4to nporeMH M cTepuUyeckH HapyluaeT B3aMMODeH-
CTBlMEe CUCTEMbI MponepAnHa ¢ NeNTUAOIMIMKAHOM U MaCKHUpYeT peleNTOphI 115t
dukcauuu C3b,

TakuM obpazoM, y MUKPOOPTaHM3MOB UMEIOTCS KaNcCyJikl, KOTO-
pBie TMPENATCTBYIOT KOHTAKTy M aAresuM MUKpoba Ha MOBEPXHOCTH
(harounTa, ¥ MoOJKarcysjbHuie OeJIKOBbIE CTPYKTYPbl, KOTOpbIE YCUIIHU-
BalOT 3KpaHUpyolUUi 3 dekT. BoaMOXHO, UMEIOTCS M Ipyrie, elle
HE M3yyeHHble MeXaHV3MBbI, NPENATCTBYIOWNE anre3ny ¥ parouuro-
3y MaToreHHbIX Bo30ynuTenei. CnenyeT OTMETUTD, YTO CnelrduUue-
CKHe aHTHTeIa NPOTUB TaKUX KOMIIOHEHTOB, KaK MPaBWJIO, IOBOJILHO
3¢ PeKTUBHO HAOKUPYIOT UX NaToreHeTHYeckue PYHKUUH,

3awumy om moKcuyHsix popM KUCAopoda, okucu azoma u gepmeH-
mos MOTYT TaKXKe CO30aBaTh KarCyjibHbi€ CTPYKTYPHEl MM CNELH-
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aJlbHO npoayuupyeMele pepMeHThl. HanpuMep, MHorue OakTepuu
BblpabaThiBalOT KaTaja3y (KoTopas paspyuaer H,O, darounrtos)
M cyrepaHHOHAWCMYTa3dy (BO3IECHCTBYIOIMYIO Ha CYNEPOKCUIHBLIM
aHvoH). KineTtku M.leprae okpyXaeT c/1oif aHTHOKCUAAHTHLIX Moj1e-
Ky1 (PEeHONBHOro rMuKOoJIMNUAa, KOTOPEI MHAKTUBHUpPYET CBODOM-
Hbl€ KMCOPOAHELIE palvKaibl.

[Iennlit Habop pakTOPOB NATOreHHOCTH CBSi3aH ¢ MeXaHKW3MaMHU
HapylleHUsl KWIJIMHIa MUKpOOPTaHU3MOB sHympu ¢gazoyumos. Yc-
TaHOBJIEHO, YTo MHorue O0aktepuu (M.tuberculosis ¥ neiflIMaHKU )
BbLIIEJISIIOT HU3KOMOJIEKYJIsSIpHblE cOeIMHEHUS! aMMOHMU S, KOTOphIE
ONoOKUPYIOT B (parouMTax MOIBUXHOCTb JIU30COM U UX CIUSHHE
¢ ¢parocoMaMUu. Takoii Xe 3(p(deKT BEI3BIBAIOT U HEKOTOPLIE NOJIU-
aHUOHBI — MOJUIJIYTAMHMHOBas KHUC/IoTa U CYpaMUH.

ABTOpPOM YCTAHOBJIEHO, UTO BHPYJICHTHbIE€ WITaMMbl OpyLe/UI
NMPOAYLUUPYIOT HU3KOMOJIEKYJISApHBIE HYK/1€OonoloOHble MOJEKYbI,
KOTOopbi€ TaKXXe MHIMOUPYIOT npouecc ¢paroln3ocoMHOro CIUsHUAA,
YTO U O0OYyCNOBAMBAECT BO3MOXHOCTH JUIsi Napa3suTUpPOBaHUS BO30Yy-
IUTEJIs1 BHYTPU (parouvTos.

Eile onHa 6oJbllas rpynna pakTopoB MaToreHHOCTH — 3TO MO-
JIEKYJIB, UHTUOUpYIOLIIE UK, HA0DOpOT, UMUTHUDPYIOILIIUE JeCTBUE
TeX WIW UHBIX yumokuHos. Tak, BUpyc InuuTeiH—bapp ceKpeTUpy-
eT 6eJoK, UMUTUpYIoLIKMi OeiicTBUe 1L-10 ¥ nonaBasiiomniA akTUB-
HocTk Thl knetok. A Bupyc capkoMhl IHloyna cekpeTUpyeT KoMIIo-
HeHT, cBa3biBaloluii TNFa. KcTatu, cneayeT oTMETUTD, YTO CIIO-
COOHOCTBIO UHAYILIMPOBATE WX U3MeHSITh BEIpaboOTKY IUTOKUHOB B
opraHu3Me Xo3siMHa obsagaloT oyeHb MHorve GakTepUalibHbIE aH-
THUTeHBI.

[TpencraBneHHbIe B 3TOM pa3sfesie OCHOBHbIE IpyMnnbl (PaKTOPOB
NaToreHHOCTH CJedyeT paccMaTpUBaTh JHIIb Kak HeKU i MIJIIOCTpa-
THUBHBLIA MaTepUall, CBUIETENLCTBYIOLIUA 00 OrpoOMHOM MHOr000-
pa3uy 3TUX PaKTOPOB U 00 UX YHUKANBHBIX PYHKLUAX. KaK BUIUM,
rnapasuTHpoBaTh B OpPraHU3Me XO3s1MHa yaaeTcs JUIIb TEM MUKpPO-
CKOMUYECKUM opMaM XKU3HH, KOTOpLIE B X0I¢ 3BOMIOIIUY TTIPUOO-
pPeJIY TOT WK HHOM crtocod NpoTUBOAEUCTBYA 3alLIMTHBIM MEXaHU3-
MaM CUCTEMBbl UMMYHHUTETA.



9. OCObEHHOCTU NVIMYHWTETA T1PA
BOJIESHAX, Bbl3bIBAEMbIX
PA3JINMHbIMWU BO3BYAUTEJIAMU

Ilpu 3auqume opzanuzma om eo36youmeaneil, OMHOCAUUXCA K paA3-
AUHHBIM Ouoaocudeckum sudam, npeobaadarom me UMMYHHble Mexa-
HU3MbI, KOMOpble N03604A10m Hauboaee 3¢pexmueno nodasaams
HCU3HEOEAMEABHOCb NAPA3UMA.

aa eupycoe ocHOGHBIMU MeXQHUMAMU UMMYHHOU 3auumast A6-
asgemcsa 6a0xada anmumenaamu cnocobHocmu eupycos adcopbupoearts-
CA Ha KAemKUu-MUMEeHU, Aub0 uumoaus eceil NOPAMNCEHHOU KaemKu
(xoHmaxmubtli KUAAUHE).

Ilpu muxpobrnom ungpuyupoeanuu nauboaee 3¢pghexmueHsie peax-
yuu 3aeucant om ocobennocmeil namozenesa.

Ilpu enexaemounom nepcucmupoeanuu e6o30ydumeaeu 3¢hghex-
IMUGHLL;

a) baoxada aHmMuUmMeAAMU MUKPOOHBIX A02€3UHO8;

6) hazoyumos;

6) GHeKACMOYHbII HUMOoAU3;

2) KOMNAeMeHmM3aguUCUMbLI WUMOAU3;

A npu Hympux1emo1HHoM nepcucmuposanuu;

a) zunepuyecmeunteasHocms zamedrentozo (IV) muna;

6) KoHmaxmHolll KUAAUHZ NOPANCEHHBIX KACMOK.

Ilpu napazumapreix 601e3HAX, 6bI36I6ACMBIX MHO20KACMOHHbI-
MU napazumamu, 0OHO U3 UeHMPAAbHBIX MeCm 3aHUMaem GHeKAe-
MmoMHbLl YUmMoau3s, ocyuwiecmennaemstii pazouumamu u, ocobenHo, 30-
3uHoghuramu.

HecMoTps Ha To, YTO MeXaHM3Mbl UMMYHHOIO OTBeTa [EHETU-
YeCcKi AeTepMUHUPOBaHbl U NPOTEKAIOT B opraHU3Me Mo ofnpele-
JICHHOW MporpaMMe, OTMEeYalTCsd CYLWECTBEHHbIE OTIMYUS B HUX
NposiBAeHUSAX. ITO 3aBUCHUT OT aHTUTeHHBIX, OUOJIOFMUYECKHX, BU-
PYJIEHTHBIX U APYTUX CBOMCTB BO3OYOUTENs, OT J03bl U NYTeH ero
MPOHUKHOBEHUA B OpraHu3M, a Takxe — OT XapaKTepa napa3uTu-
poBaHUs.

MMMyHHas cucTeMa Xo035MHa BbipabaThiBaeT crielndpuyeckuii
OTBeT Ha JIECATKH M COTHM aHTHUreHoB Bo30ymuTesns. OHa Kak Obl
«HaulyneiBaeT», HEWTpainsallUsg Kakoro KoMnoHeHTta Hambojee
«YyBCTBUTEJIbHA» U XU3HeAesATeIbHOCTH Napa3uTa. Ecin yaaetcq
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OJoKupOoBaTh HauboJjiee 3HaYuMBbie (PaKToOpbl NATOreHHOCTU, TO Op-
raHu3M Xo3sruHa ocBoboxaaeTca oT Bo3dyautens. Ecau HeT — oH
norubaert, UM 60ONE3HL NMpHODpeTaeT XpOHMHYECKOE TeYEHUE, HHO-
rha npexonsailee B HOCUTEIBCTBO.

Haubonee yacThie ¥ yoayHble BapuaHThbl 9BOJIIOLIMOHHO 3aKpe-
naAIuCL (OTclona U 3aBUCHMMOCTL OT MNyTel NMPOHUKHOBEHUA,
CBOIACTB aHTUIeHa U T. 1.). [To3TOMYy MMeloTCAa HeKMe obLIne 0Co-
OEHHOCTUM UMMYHHOTIO OTBETa IpH 00JIe3HAX, Bbi3blBa€MBIX BUPYyCa-
MU, MHUKpobaMu KWnM mnapa3utaMu. He BoaBasch B nolpobHoCTH,
MOXHO TOMNBITaThCA BbiBECTH 00001IeHHbIEe MEXaAHU3Mbl UMMYHU-
TETa U KaXIOM rpynnbi.

9.1. OCOBEHHOCTU UMMYHHOTIO OTBETA
NPU BUPYCHbIX BOJIE3HAX

OcobeHHocTH NposBIeHUA UMMYHHOIO OTBeTa MPpHU BUPYCHBIX
3a00JIeBaHUAX onpeleIFI0TCA TEM, UTO BUPYCHI ABIAIOTCA 00MUraT-
HbBIMH BHYTPUKJIETOUHBIMU Napa3uTaMu, CO CBOe0oOpPa3HbIM CIIOCO-
OOM pa3MHOXeHHUA.

He akueHTHpyAa BHUMaH1A Ha MTOApOOHOCTAX CTpOeHMs, MexXa-
HH3MaX pa3MHOXeHHS M NapasuTUPOBAHUA BUPYCOB, OTMETHUM
JIMUIb OCHOBHbBIE CTaIUH B UX pa3BUTUH, ITO:

1) npukpennerue — yepe3 onpeneaeHHbIE aAre3uBHbLIE MOJIEKY-
JIbI BUPYC NPUKPENAAETCS K [TOBEPXHOCTH «BBIOpaHHOM» UM KJ1€TKU
X03fiUHa;

2) npoHuKkHoseruUe yepe3 MOBEPXHOCTHYIO MeMOpaHy B LIMTO-
nJjia3my KJIETKH;

3) pazdesarue — ocBOOOXIeHHEe BUPYCHOM HYKIEMHOBO# KHC-
JIOTbI OT Karncuaa;

4) pennuxkayus — CUHTE3 KJETKOH X03MHa HOBBLIX BHUPYCHBIX
KOMITIOHEHTOB;

5) cbopka HOBLIX BUPMOHOB M MX BBIXOI U3 KIIETKH.

OcTaHoBUMMCA Ha HauOollee 3HAUUMBIX MPOABAEHUAX UMMYH-
HOTO 0OTBeTa, CNocoOHbIX 3¢ PeKTHBHO OJOKMPOBATb U HeHTpain-
30BaTh NTaTOreHHbIA BUPYC.

OCHOBHYIO Maccy natoreHHblX BUpyCcOB, 0OMTaIOILIMX BO BHELII-
Hcill cpenle, OTAENAIOT OT BHYTPEHHER cpelibl X031WHa KOXHbIE [10-
KpPOBbl U CAM3UCTBIE 00oNoYKK. IIpy HMX MoBpeXIeHUSAX BUPYCHI
MMET BO3MOXHOCTb NMPOHUKATh B OPraHU3M Xo3sinHa. [lepBeiMu
MX BCTpeyvaloT 3lech (aKTopbl BpoxaeHHoro umMmyHuTteta. Cpenu
HUX 0Cc000 BBIIEIAIOT MPOTUBOBMUPYCHYIO aKTUBHOCTb MHTEp(depo-
Ha, NK-kneTok 1 makpodaros.

212



9.1.1. MporusosupycHoe gencrsue nHTepdepoHos

B HacTosiee BpeMsa U3BeCcTHO Tpu THNa uHTepdepoHoB (1FN):

IFNa — neitkounTapHblit UHTepGepOoH,

IFNB — ¢pubpobracTHblit uHTEphEepOoH,

IFNy — uMMyHHbBII UHTepdepoH, BolpabaTbiBaeMblii aKTUBU-
pPOBaHHBIMM KJIETKAMW HMMYHHOM! CUCTEMBI.

CunTaercs, Yto NMPOTHBOBUPYCHYIO 3alIUTY KJIETOK MOTYT CO3-
IaBaTh BCE TpHY THMA MHTepgepoHoB, Ho IFNvy, KpoMe Toro, ycuim-
BaeT ¥ peakliMi MMMYHNTeTa B opraHu3Me.

YeToiuUBOCTD K BO3aeHCcTBUIO BUPYCOB 00YC/10BIeHa aKTHBaLMe it HHTepde-
pOHAaMH Ollpelie/IeHHbIX MEXaHU3MOB KJ1ETKH, BhI3LIBAIOLUIUX CUHTE3 HEKOTOPhIX
6enxkoB. Cpeay HUX BbLAEASIOT ABa repMeHTa, 06Manaomnx ocoboit NpoTUBO-
BUPYCHOIi aKTHBHOCTBIO. [lepBbIif — 3T0 NpoTeHKUHA3a, dochopuaupylolliad
a-cyoreauHuuy ¢akrtopa elF- 2, KoTopbiif HHUUMUpYET TpaHcasuulo. B pe-
3yJabTate MPOUCXOAUT ero MHAKTUBAIINA U TeM caMbiM BIOKHpYeTCs CUHTE3 BU-
pycHbIX 6enkoB B Kietke. JIpyroit ¢pepMeHT — 2; 5;— onUroaleHUNaTCUHTETa3a,
aKTUBUPYIOLLAsA 3HIOHYKJIea3y, KoTopas paspyuaer sBupycHyo PHK. MapectHbl
¥ HEKOTOpbIe ApYTHe MeXaHU3Mbl aHTUBUPYCHOTO AeCTBUSI nHTepghepOHOB.

9.1.2. NpornsosunpycHoe pencreme NK-knertok
n makpocaros

NK-KkneTku u Makpodarv ueJMKoOM YHUUTOXAIOT 3apake HHYIO
Kinetky. IlpuueM, Kak yxe oTMeudanoch, Makpodaru criocoOHB M
darounMTUpoBaTh MOPAXEHHYIO KJeTKY, ¥ YHMUYTOXAaTb €€ MyTeM
KOHTaKTHOTO KWUINHIA.

NK-kjeTkaM oTBOASIT OCHOBHYIO pOJib B NPOTUBOBUPYCHOI 3a-
LLIMTEe Ha paHHHMX cTAAU X pa3BUTHUA UHDeKUMoHHOro npolecca. OHK
yOMBalOT KJETKY C BHEAPUBLINMCA BUPYCOM IO MEXaHU3MY KOHTaKT-
Horo KWwuinHra. [1lpasaa, Ha ceroAHAMWHMI Ae Hb HE COBCEM TOHSTHO,
Kakue CTPYKTYphl pacno3HaloT HaTypajibHble KWIIIEphl Ha NTOBEPXHO-
CTH KJIETOK, 3apaXXeHHbIX BUpycoM. OIHAKO YK€ M3BeCTHO, YTO 3¢-
(pexTBHOCTD AekcTBUA NK-KineTok HaxonuTca B oOpaTHOM 3aBUCH-
MOCTHM OT 3Kcnpecun Ha MuLieHsx Moiekyn MHC knacca 1.

9.1.3. ®axTopbl affanTMBHOIrO MMMYHHUTETa
B NPOTUBOBUPYCHOM 3aLLuTe

Peaklini aganTUBHOIO NMPOTUBOBMPYCHOTO UMMYHHTETA Ha4YU-
HaloT pa3BMBaThCA Cpa3y Bcllen 3a peakLIMAMM BPOXAEHHOTO MMMY-
HUTeTa. OCHOBHYIO poJib B HUX OTBOISIT aHTUTEJIaM U LIMTOTOKCHYe-
CKUM T-numdpoLuTaM.
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CyllecTByeT HHTepecHasA TeOpHsd, YTO JUIA BUPYCOB, 0DjladaloliliX BEICOKOH
LIMTONMATOre HHO i aKTUBHOCTLI0, Haubonee 3G PeKTUBHBIM ABASCTCA T'YMOpAib-
HbIA HMMYHHTET. A L1 He LIMTONATOreHHbIX BUPYCOB — HA000POT, KJ1eTOYHbII.
Bo BcakoM cliyuae, onpelejleHHas Koppe sl 3JeCch OTMedaeTcs.

OcHOBHbBIE MEXaHU3MbI alalITUBHOTO MPOTUBOBUPYCHOrO UM-
MYHHMTETa CBOAATCA K OJoKale pacnpocTpaHeHMUA BUPYCHLIX yac-
TUL, YHUYTOXEHHMIO 3apakeHHbIX BUPYCOM KJETOK (T. €. KJIEeTOK, KO-
Topble paKTHUYECKHK ARNAIOTCA «(hadpuKaMu» Mo Mpor3BOACTBY HO-
BbIX BMpPYCOB) U K LieJieHarnpaBjicHHOM MoMollu ¢akKTopaM BpOX-
IEHHOIO UMMYHHMTETA.

9.1.3.1. bnokaga pacnpoCTpaHeHUR BUPYCHBIX YacTuLy

PacnipoctpaHeHue BUPYCHBIX YaCTHII B OpraHu3Me OJOKUpPYIOT
B OCHOBHOM aHTHUTeJla. B npoliecce pa3BuTHs anallTUBHOTO KMMY-
HUTETA CHHTE3UPYIOTCA aHTUTE A K OOJTbIIMHCTBY aHTUTEHOB BUPY-
ca. OIHaKO CUMTAeTCH, YTO BUPYCHYI0 HHGEKLHKIO CASPXKMUBAIOT B
OCHOBHOM aHTHTeJ1a K MOBEPXHOCTHLIM INIMKONpPOTeUHAM. DTH aH-
THUIEHBbl, YaCTO Ha3blBaeMble TPOTEKTUBHbLIMU, JIOKAIM30BaHbl Ha
MMOBEPXHOCTH BUPMOHOB KM 3KCIIpeCCUpYIOTCA Ha MeMOpaHe 3apa-
JKE€HHOI BUPYCOM KNETKH.

AHTUTENIA K 3TUM CTPYKTypaM, crielndprueckn aacopOupysachb
Ha TIOBEPXHOCTH BHEKJIETOUHBIX BHUPYCHBLIX YacTHL (BHPHOHOB),
MOTYT CTepUYeCKu OJOKWpOBaTb MHOTME HMX XW3HEHHO BaXKHble
dyHkuuu. Ipexne Bcero — 310 6510Kana (pyHKIHM TPUKPENNeHAS
K KJIeTKe X03sdMHa, a Takxke NMpPOHUKHOBEHUsI B Hee. Kpome Toro,
MMEIOTCA JaHHble O HapylleHUH PYHKIMH COOpKH BHPYCOB, €CJH
OeJIKM BUpPYCHOrO Karicuaa, 3KCNpeCCUpOBaHHbIC Ha NOBEPXHOCTH
KNeTKH, CBA3BLIBAIOTCS aHTUTENaMH.

AncopOuusg aHTuTea Ha Oenkax Kalcula He Mo3BojiseT HEKO-
TOpPbIM BUpYycaM (BUPYCY KOPH, YYMbl MJIOTOAOHBIX U Ip.) NPOHU-
KaTb M3 Ki1eTKHM B KJeTKy NyTeM UX caugHusa. B naHHom ciayuae
onokana F-0enkoB oTMeHsAeT 3ddeKT cansHug KiaetoK (Fushion
effect).

CunTaeTcd TakXe, YTO NOBPEXAaTh 000JOUYKY BHEKJIETOUHBIX
BUPHOHOB MOXET ¥ KOMILJIEMEHT, KOTOpHI i1 6J1aroaapa aHTUTENNaM
aKTUMBMpYeTCA 10 KJIAaCCUUYEeCKOMY, JTMOO aNbTepHAaTUBHOMY IYTH,
B NpenATCTBYET TAaKUM 00pa3oM pacripocTpaHeHMIO BUpyca. On-
HaKoO B HacTosiliee BpeMS TaKOM MpoLecc — BUPOJIU3 — He pac-
CMAaTpUBaeTCA KaK CYLIeCTBEHHbBIH (paKTop NMPpOTHBOBUPYCHOM 3a-
LUMTHI.

214



9.1.3.2. YHMUTOXEHUE 3apaxKeHHbIX BUPYCOM KNETOK

YHUUTOXEeHHE KNETOK, BOCIIPOM3BONALIMX HOBbIE€ BHPYCHBIE
YaCTULBI, — 3TO OCHOBHOI ¥ Haubonee 3PppeKTUBHBII MEeXaHU3M
MMPpOTUBOBUPYCHOMN 3aUIHUTHI.

Pa3nn4aloT HeCKONbKO BapHaHTOB TaKo 3allUThI:

1. JIn3uc 3apaxxeHHO# KNETKH BbI3BIBAET MeMOpaHONMM3UpYIO-
LA KOMIUIEKC KOMIUIEMeHTa. 3anycK peakLMK aKTHBalKuKU KOMII-
JIEMEHTAa UHHLIMHUPYIOT aHTUBUPYCHBIE aHTUTENa, KOTOphIE CBSA3bI-
BalOTCA ¢ OeKaMK Karcuna, dKCIpecCMpoBaHHBIMM Ha MeMOpaHe
KJIETKH.

2. AHTHUTeIa, PUKCHpOBaHHbBIE Ha MeMOpaHe NMopaXXeHHOH BH-
pyCOM KJIETKH, HHULIMHUPYIOT MEXaHU3M aHTUTEI03aBUCHMOTrO KIWT-
JINHTAa, BbinoJHseMoro NK-kieTtkamu,

3Tu KIeTKU B3auMoAeicTBYIOT ¢ Fc-¢pparmeHTamu IgG depes skcnpeccupo-
BaHHBIA Ha ux noBepxHocTH FeyRII perentop (CI 16). KoHTaKTHpys TaKuM
06pa3oM ¢ 3apaxeHHOH KneTKoi, NK-kineTka ybuBaeT ee ¢ rmoMoLbi0 nepdo-
PYHOB M 'PaH3UMOB (cM. 21a861 3.5.3 U 6.3.4).

3. OcHoBHOIt nonyasiuMel KJIETOK, OCYyLIECTBASIOUIEN CIleUn-
bunyecKne LUTOTOKCHYECKHe peakKlinu, asasaioTcs T-kiaeTku CD8™*
(T-xkusutepni). ITocKonbKy Bce KJETKM OpraHu3Ma 3KCNpeCcCUpYIOT
MoJiekysiel MHC knacca I, BUpycHbIe aHTHUIEHB! OyAYT 3KCMPECCH-
poBaThCsl, B EPBYIO o4epedb, MMEHHO Ha MeMOpaHax 3apaXeHHbIX
KJETOK B cOCTaBe 3THUX MoJieKya. [TosToMy KuulepHble T-KheTKH
(CD8%) ckannuBarTcst B MECTax pa3MHOXEHHSA BUPYCOB U paspy-
1IAI0T UHOUUUMPOBAHHBIE UMK KJIETKU [YTeM KOHTAKTHOTO KMJ-
JIAHrA.

9.1.3.3. UeneHanpaeneHHas NoMoLLbL hakTopam
BPOXAEHHOMO UMMyHUTETA

B naHHOM ciyyae CylIECTBEHHYIO pOjib OTBOISAT T-KJIeTKaM
(CDA4%), ocobeHHO ecM 3TOT MpoLiece ¢BsA3aH ¢ MHPHUUKPOBAHKEM
aNUTENaTbHbIX NMOKPOBOB (BUPYC reprieca TN 1, Kopb K np.).

CD4*% kneTKy BBLOENSAIOT LeNblil CIIeKTp LUTOKUHOB, Mpexue
Bcero — IFN+y. Takum oGpa3oM OoHM NpPUBIAEKAIOT U aKTHBHUPYIOT
makpodaru u NK-knretky. B KoHeuHOM cueTe 3TO 3HAYMTENILHO
yBeJnuymBaeT 3PpPeKTMBHOCTL TPOTHBOBMPYCHOM 3a1LUMTHI.

NmMmeroTcst coobilleHUA U O LHUTOTOKCHUYECKUX CrIOCOOHOCTAX T-
xiietok CD4,* omHaKo MX MeXaHM3M He BIojIHE U3ydeH. CD4* knet-
ku (T-xennepnl) cnocobCTBYIOT MUddepeHUpoBKe U nponudepa-

215



LIMY B-KJIETOK, NPOIyLUUPYIOLLNX aHTUTEeNA. A MocaenqHue npuaaloT
LieleHanpaBlIeHHOCTh M ycUIUBaloT 3¢ ¢eKThl NMPOTHBOBUPYCHOIO
neicTBus (PakTOpoB BpOXIEHHOFO UMMYHUTETA (CM. 2A1. 7.5).

9.2. OCOBEHHOCTU UMMYHHOT O OTBETA
NMPU BOJIE3HAX,
Bbl3bIBAEMbIX BAKTEPUAMWU

O HauboJjiee 3 peKTUBHBIX MEXaHM3MaX 3alIMUTLl OT NATOreH-
HOTrO AEMACTBUSA TEX WM UHBIX OaKTEpHid B OOILIMX YepTaX MOXHO Cy-
IUTb MO CTPOEHHUIO KIETOK BO3OYAUTENI M XapaKTepy €ro napasuTH-
pOBaHUA. XapakKTep 3alllMThl 3aBUCUT OT TOrO, OrpaHUMYUBAETCs K
NMaTOreHHbII NMpoLecc TOAbKO TOKCHTEHHOCTBIO HJIM OH COMpPOBOXK-
JaeTcsl MHBA3MBHOCTBLIO (pacceficHUeM) DakTepuit U NMOpaxXeHUeM
BHYTpPCHHMX opraHoB? BHYTpH WM Ha [OBCPXHOCTH KJICTOK XO35H-
HAa NapasuTUpyeT AaHHbIK MUKPOOpPraHu3m?

TakuM obpazoM, 3pPeKTHBHOCTb UMMYHHOM 3aLIUTDbI 3aBUCUT
0T 3¢ HEeKTUBHOCTHU HEUTpasin3auum GakTopoB NATOMCHHOCTH BO3-
OyauTesisi, KOTOpble UMEIOT CBOM KOAMYECTBEHHbIE U CTPYKTYPHbIE
0COOCHHOCTH.

0.2.1. ®aKTOpbl BpOXAEHHOTO UMMYHUTETa B 3alluTe
oT 6bakTepuanbHbIX UHDEKUKA

CuypraeTcs, YTO OCHOBHYK MAacCy, NPOHUKAIOUIUX uepe3 MNo-
KPOBHbIC TKaHK OaKTepui, YHMUTOXaIOT (aKTOpbl BPOXKIACHHOIO
UMMYHUTeTA — ParoumnTbl M KoMmieMeHT. Ilpu 3ToM 6aKkTeprun Mo-
T'VT pacro3HaBaTbcsl MeXaHU3MaMH GHIoreHeTUUECKHM ApEBHUX pe-
aKlLMK (JleKTHHONonoOHOe pacno3HaBaHMe).

KpoMe Toro, kak oTMeuYajaoch Bhllile, B OpraHU3Me XO3s1MHa re-
HEeTUYECKH 3aKperuiseTcs CroCoOHOCTb OLICTPOro pacno3HaBaHUs
1 3¢ deKTUBHOIO OTBEeTa Ha psd aHTUIeHOB, OOUIMX AN OONbLINX
TaKCOHOMMYECKHUX rpynn OakTepuit (LPS, NenTUAOrIMKaHOB).
Bo3MoxHO, 3T0 ¢BSi3aHO ¢ HaKomjeHueM T- u B-k1eTok namsaru,
HecyuIuMu cnelmduyHoOCThb K pOACTBEHHBIM aHTUIeHaM Ipyrux Oa-
KTepUil.

Tak WM MHauye, OCHOBHas Macca HenaTOreHHBIX M cjlabonarto-
reHHbIX 0akTeprit MOXeT ObITh YHHUUTOXeHa daroumMtaMy (Makpo-
¢araMu ¥ HeikTpodunamu), a Takxke O6rarogaps akTUBallMKM KOMH-
JIEMEHTA.

QarounThl paspylialoT 6aKTepun nyteM daroumnTosa, pexe —
NnyTeM BHCKJIETOYHOIO ¥ KOHTAKTHOro uutoaun3sa. [1pu aToM Makpo-
¢aru cyuTaroTCa OCHOBHOM nonyasiuuei KjaeTOK, YHUUYTOXAKoLIEeH
0aKkTepU¥ B OpraHusme,
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KOMITJIEMEHT MOXeT OKa3blBaThk Ha DaKTepUy UMTOJTUTUYECKOE
necTBue. OcobeHHO 3TO BbIpaXeHo y rpaMoTpuLaTelIbHbIX 6akTe-
pHUiA, MOCKOJIBKY UX MeMOpaHbl BeCbMa UYYBCTBUTENbHbBl K arake
MeMOpaHoM3MpylouLero KoMiekca. Kpome Toro, oopasyoumecs
B pe3yjibTaTe aKTUBaLlMM KoMIUieMeHTa KomnoHeHTol (C3b; C3a;
C5a) oncoHu3npyloT 6akTepuu 115 parounTosa, yyacTBYIOT B peak-
LIMAX XEMOTAaKCHCa M aKTUBALIMU JIPYTHX KIETOK.

NK-knetTku ToxXe MOTYT Y4acTBOBaTbh B aHTUOAKTEpHUaIbHOMM 3a-
wute. Ux neitctBue ocobeHHO 3¢ (PeKTUBHO B YCIOBUAX PasBUTHSA
BHYTPUKIIETOUHbLIX MH(peKUMH, Korma HeoOXomuMbl MeXaHU3MBbl
pa3pylieHUs HHPUIMPOBaAaHHBLIX KAETOK XO351MHa.

9.2.2. PaKkTOpbl aanTUBHONO UMMYHUTETA B 3auWjuTe
oT 6akTepuanbHbLIX MHGEKUNA.

OcHoBHbIe 3¢peKThl HeHTpanu3auuu U yiancHus 6aktepuii u3
OpraHM3Ma CB$I3bIBAlOT C aHTHUTeNdaMu W Makpodaramu. B ciyuac
MH(QpeKUHnA, CONPOBOXAAIOILIMXCS BHYTPUKICTOYHbBIM 11epCUCTHPO-
BaHWEM, OMNpelesleHHYIO pojib OTBOAAT T-xesnepaM U KUlJIepHbIM
kJctkaM (T-kinetkam (CD8+) u NK-knetkam).

9.2.2.1. AHTnbakrepuancHbie aHTUTeNna

Haneko He Bce aHTHTela K aHTHUreHaMm OaKTcpHil OnMHaAKOBO
BaXXHbl JUIA 3alMThl OpraHM3Ma. JTO 3aBMCHUT OT KJacca aHTUTe,
ux apduHuTETa U TOK POJH, KOTOPYIO MIPalOT CBI3blBaeMble UMH
AHTUreHBI B aTOreHe3e UHGPEKUMOHHOH OO0Te3HM,

Hepenko B auTepatype BeTpeyaloTcsi coobuieHUs 06 OTCYTCTBHHM Koppens-
LLMH MEXIY TUTPOM Clte IMpHYeCKHUX aHTUTEN U NTPOTECKTUBHBLIM 3 heKTOM MpU
TOM WK HHOM 3a0onepaHHU. UK HaoOOpoT, 0 NOIHON HX KOppeasiLIHH.

ITO 3aBUCHT OT TOTO, aHTHUTEA K KAKMM aHTUI¢HaM TECTUPYIOTCH B CEPOJIO-
rUYecKUx peaklHsX, a KaKUe y4yacTBYIOT B peallbHOi UMMYyHHOM 3alluTe, T.e. B
Onokame ¢pakropoB maroreHHocTH. Hanpumep, npu OGpyunenneie B MaccoBoM
KOnuYyecTBe NPOAYLMPYIOTCS aHTHUTEeNa K MeMOpaHHOMY NHIoNoJHcaxapu-
ay(LPS). UMeHHO no HUM K NPOBOANTCA AMarHocTHKa 6oae3nu. Ho kak ¢ak-
TOp NATOFeHHOCTH, 3TOT KOMITIOHEHT He3HAYMTeJIeH M [103TOMy aHTHTeN1a K LPS
BOBCE He 3allMLIalOT OPFaHU3M [1pH 6pyliennese.

Haub6onee 3¢ dekTBHO AcACTBUE aHTUTEN TIPU pa3BUTHHA TOK-
CUFeHHbIX MHPEeKLMt K THPEKLUMAX, COMPOBOXAAIOLIUXCS 00Iurar-
HBLIM NMPUKpPeNJIEHUCM K KiIeTKaM X03fiiHa. AHTHTeENIa MOTYT CTEpH-
YCCKHU OJIOKMpOBaTh JIeCTBUE TOKCUHOB, a TAKXKe aKTUBHOCTL pa3-
JIMYHBIX OaKkTe pHaIbHbIX PepMEHTOB (HeiipaMUHMIa3b], THATYPOHU-
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Ia3sbl, KaTaja3sbl , pa3jIMYHEIX NMpoTeas U T. A.). B pe3yabrate HEUTpa-
JIN3allMK TOKCHHOB OpPTraHM3MYy X0O35MHa YIAETCA COXpaHATh OCHOB-
Hble (PHU3N0NOrHUECKKE TTapaMeTPhl, YTO MO3BOAMET eMY 3hDEeKTUB-
HO DOpOTLCA ¢ CaMUM BO3OYAUTENEM, BBHIASIAIOUIMM TOKCHH.

He#ttpannzanus 6akrepHanbHuIX GEpMEHTOB HE Na€T BO3MOX-
HOCTH BO3OYIWUTEJIO «KU30eraTb» aTaki CO CTOPOHBI MMMYHHUTETA
(pa3pyluaTh NMpoTea3aMy KOMIUJIEMEHT, pa3pyulaTh NEPOKCUIb]I U T.
n.). Kpome Toro, MHOT1e NMOBEepXHOCTHbIE (PEPMEHTHI UTPAIOT BaX-
HYIO poJib B XHU3HeobecreyeHNH bakTepuaibHoit KneTKu. UX Heitt-
pajin3alMd TaKxXe CnocobHa NMpUBECTH K THOeI OaKTepUuM.

3HaYMTEbLHYIO pONib B 3alUMTHLIX peaKUUAX UIPacT CBA3bLIBA-
HUe aHTUTeN C adre3uBHbLIMU CTPYKTypaMH baktepuit (pubpunna-
MH, GuMOpusaMH). B pesyibrate 3Toro npouecca 6aKTepuu TepaloT
CITOCOOHOCTb B3aMMOAe HCTBOBATh ¢ COOTBETCTBYIOLLUMHU pelenTo-
paMH Ha MeMOpaHe KJIeTOK X035 1MHa U He pa3BUBAaIOT NAaTOre HHbIX
3¢ ¢eKTOB.

CBs3bIBasiCb C aHTUIeHaMM Ha MOBepXHOCTH GakTepuii, aHTHUTE-
JlJa MHMLMKPYIOT 3allyCK peakKuMM aKTHBaLlMKM KOMIUIEMeHTa I10
KJIaCCHYECKOMY NMYTH, UTO 3aBepiuaeTca GOpMHUPOBaHUEM 31eCh XKe
MeMOpaHoJn3upylollero KoMruiekca. B pesyibTaTe KieTka 6akre-
PHUUY TU3UPYETCA U NTOrnodaerT.

AHTUTENA, «apMUpysi» Makpodarn U HeiTpoduibl, pe3Ko yBe-
In4yuBaoT 3P HeKTUBHOCTL ParoLmTo3a K BHEKAETOYHOTO LMTOMH-
3a OakTepuit parouuTamMu.

9.2.2.2. T-kNeTO4YHbIA OTBET NpK aHTUbakTepnanbLHOM
UMMYHUTETE

ITpn aHTUGaKTEpHAILHOM KMMYHHOM OTBETE 0COD0 OTMEYAIOT
dyHKuun T-xennepos (CD4-) Kak K1eTOK, He TOJIbBKO UHULIKKPYIO-
L1KX 3anycK B-kJeToyHoro, ryMopajibHOro oTBeTa, HO 1 aKTUBHPY-
IOUIMX MOHOLIMTB! U MaKpOogaru.

Jna BeINoaAHeHUA MaKpodaraMH paiMuHbIX QyHKUKIA Tpedy-
I0TCst pa3Hoobpa3Hble kKoMOuHal KM HUTOKMHOB (IFNYy, TNFa, IL-
2, GM-CSF u np.). Ux cuHTEe3 MOTYyT 00€CeyrnTh KaKk caMi Makpo-
(pam TaK K OKpyXalouire ux T-KIeTKH.

Ilpu pasButun MHGQpEKLUNH, CONPOBOXAAIOLULAXCA S8HYMpUK/e-
moyHol nepcucmenyuel BO30YAUTENS, 3HAYUTENBHYIO POJIb B 3aLLIUT-
HbIX 3¢Q@eKkTax OTBOAAT aHTHUreHCneUnpUUeCKMM LHMTOTOKCHYE-
CKuUM T-knemram (CD8-). BMecTe ¢ 3TUM, poCT BO3GynuTeieit BHYTPH
KJIETOK MHOTUX THUIOB (laXe He OTHOCALLUUXCA K CUCTEME HMMYHH-
TeTa) MoxXeT 3¢ deKTUBHO MOAABISITHCA NIPH aKTUBALIUK 3TUX KJie-
ToK uHTepdhepoHoM (1FN+y). INonaralot, 4yTo Takme 6aKTepulIMaHbIE
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3(h@PeKTE BO3MOXHEBI OJaromaps odbpa3oBaHMI0 B KJICTKax OKUCHU
a3oTa ¥ ee MeTabOMTOB, ITOCKOJIbKY CIOCOOHOCTBIO K cuHTe3y NO~
001a1a10T He TONBKO KiIeTKH MMMYHHOI CHCTEMBI.

MexaHnW3Mbl UMMYHHOIA 3aLLUKAThl NPY BHYTPMKIETOYHBIX 6aK-
TepUAJIbHbIX MHPEKLIMAX OCTAIOTCA €lile BO MHOITOM HEH3BECTHBIMH.
OcobeHHO 3TO XapaKTepHo 1A MHpeKLUHU, COnpoBOXIaIOLNXCA
BHYTpUMaKpodaralbHbIM MepcucTUpoBaHueM Bo3oynuTens. [Tona-
raioT, YTO B IaHHOM cJlyyae BeCbMa BaXHYIO pOjib UTPAIOT LINTOKK-
Hbl, BbipaDaTbiBaeMble T-xeanepamu. OHM MOTYT aKTHMBMpOBAaTb
byHKUUM pa3TuyHbIX 6aKTepULIMAHBIX CUCTEM 3apaXXeHHbBIX MaKpo-
¢daros (ocobenHo NO-MexaHM3Ma), YTO MOMOTaeT UM 3aBepLUUThH
KWLIHHT QparoluMTHpoBaHHbIX OaKTepHil.

9.3. OCOBEHHOCTU UMMYHHOTIO OTBETA MPU
NMAPASUTAPHbBIX BOJIE3HAX

XapakTepHble 0c06eHHOCTH NMPOTHUBOINAPa3uTapHOrOo MMMYHHO-
ro 0TBeTa oOycNoBAeHb] pasMepaMy 00BEKTOB, IPOTUB KOTOPLIX MpH-
XOIUTCA NCHCTBOBaTb cUCTeMe MMMyHUTeTa. IlapasuTbl GoMbIIMX
pa3MepoB He MOIYT ObITh (harollTHpPOBaHbI Jaxe MakpodaraMu, Ux
HeJIb351 HCTMTOCPEACTBCHHO HERTPAIN30BaTh M aHTUTEJIaMu, 31ech Op-
raHU3M XO35IMHa BKJIIOYAeT ApYrMe MeXaHU3Mbl 3alMThl, KOTOpLIE
MOTYT OLITh 3()peKTUBHE MTPOTHB MHOTOKJIETOUHBIX Mapa3uTos. YTo
KacaeTcsd Mapa3sMTH4YeCKHUX OpraHM3MoB, MEPCUCTUPYIOLLUX BHYTPH
KJIETOK, TO 34€Ch OCHOBHYIO pOJIb UIpaloT Te Xe KW/UIEpHbIE Mexa-
HU3Mbl, KOTOpble YHHYTOXAIOT BCIO 3apaK€HHYIO KAETKY.

9.3.1.DaKkTOpPbl BPOXAEHHOTO MMMYHHUTETA
npu NapasuTapHoix 60nesHAx

ITepByio TMHMIO 3a1LIMTHI ITPYU Mapa3UTapHbIX 60J1e3HAX POPMHU-
pPYIOT (pakTOpbl BpoxXieHHOro uMMyHuTtera. Ilpexne Bcero — 310
Makpodaru, HeUTpoduIbl, 303MHOPUIbI 1 TpOMOOLINTBI. CylecT-
BEHHYIO pOJIb UIpaeT 3eCh U CHCTeMa KOMIUIEMeHTa.

Haubonee a¢pdeKTHBHbBIE 3alLIUTHBIE peaKUKWU OpraHU3Ma X035 -
MHa NPOTUB MHOTOKJIETOYHbIX Mapa3nTOB — peaKLMU BHEKAemMOYHO-
20 Yyumosu3da, KOTOpble aKTUBHO pa3BUBAlOTCA NMpU HAJTUUMK aHTH-
TeJ K Napa3suTapHbIM aHTUreHaM. Ho 3T peakKuuy MOTyT UATH U B
OTCYTCTBMM aHTUTEJ, 0cOOeHHO Ha paHHUX JTanax pa3BUTHS KHBa-
3MOHHOIO Mpollecca.,

HanpumMmep, Makpodarv, B OTBeT Ha HEKOTODPbIe aHTUIreHHbIE KOMMOHEHTHI
NnapasuToB (B YacTHocTH, Ha docdonnnuacosepxalline aHTUTEHb1) CEKpeTHPY-
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10T BUHTOKHHBI — I NEFoa 1 apyrue. TNEFo akTHBUpYyeT KaK caMU paroLuThl, TaKk
¥ 203MHOQPUIBI U TPOMOOLIUTHI.

KpoMe Toro, untToKiuHbl Makpodarop (TNFa u IL-1) MoryT BNusiTh HE TONb-
KO Ha KJ€TKH HMMYHHOI CHMCTEMBI, HO H Ha OpYTHe cOMaTHYecKHe KIeTKH op-
raHHM3Ma. B pesynbrate 3TH KIeTKM CTaHOBATCA Oosiee YCTOHYMBBIMHU K BO3I€i-
CTBHIO [1apa3nTOB.

@aroumnTbl M rpaHyJOLMTH B OTBET HAa aKTUBALIKIO K MPUMHU-
TUBHOE paclo3HaBaHKe IMapa3uTapHblX KJIeTOK aKTHUBHUPYIOTCS
M HaYMHAIOT MpPOLECC BHEKAETOYHOIO LIMTONIM3a. MexaHU3MbI 3TO-
ro npouecca (cm. 21.6.3.2) CBOIATCS K BHICBOOOXIEHUIO CONEPXH-
MOTO TpaHyJl JIENKOLIUTOB BO BHEKJIETOYHOE NPOCTPAHCTBO (erpa-
Hyasauusa). IToCKonabKy 3TOT Nnpolecc NMPOMCXOIMUT, KaK NpaBuilo,
B HEMOCpeACTBEHHOM OJIM30CTH OT Mapa3uTa, TO Ha MOBEPXHOCTh
rnocjeaHero obpyinMBaeTcs Macca MpOTEOJUTHYECKUX U IOpyrux
(hpepMEHTOB, TOKCHUYECKHX MeTabOIUTOB KUCI0pOa U a30Ta, a TaK-
K€ BCE IPYIrve UMTOJMTHUYECKHE KOMIIOHEHTHI FpaHyioLMTOB. B pe-
3YJIbTATE NaXe IJI0THbIE TOKPOBBI MHOTOKJIETOUHBIX [TApa3sUTOB MO-
I'yT ObITh JIM3KPOBAHBI.

Oco0eHHO BaXHYI0 poJib B fpolleccax MpOoTUBOIMAPAa3UTAPHOro
BHEKJIETOYHOIO LIMTOJM3a KIpaloT 203MHOMMALI K HEeUTpOodUILI.
CyliecTByeT Naxe MpenrnojoxeHue, yTo 303nHodnabl OblIM BOOO-
Ie NOoMIEepXKaHbl 3BOJIOLMEN, KaK KJIETKU CrIEHHaAIM3UPYIOLINECS
Ha OCYLIECTBJIeHMHN BHEKJIETOYHOIO LMTOIM3a KpYNHBIX [1apa3nToB,
KOTOpble pa3BUBalOTCA B TKaHAX, HO M3-3a CBOMX pa3MepoB He MO-
I'yT ObITh YHAUTOXeHb] (parouUTUpOBaHUEM.

D03nHOMUIbI ConepXKaT B CBOMX I'paHyJlaX yepe3BblUaitHO TOK-
CHUYHBIK Ut Mapa3uTOB «IJaBHblik OCHOBHOW Oesiok» (MBP —
major basic protein). B To Xe BpeMs 3T0T 0eJIOK He BbI3bIBaeT 3Ha-
YUTeIbHBIX TOBpeXAeHUIK COOCTBEHHDBIX KAETOK X03duHa, HeiiTpo-
(Wbl TAKXXE COAEPXKAT B COCTaBe CBOMX I'paHyJl BeCbMa TOKCHUHbIE
111 Napa3uToB MPONYKThl, 0C00EHHO NedeH3HHBI,

B npoueccax pa3pylleHus CTpYKTYpbl MapasuToB (KaKk oAaHO-
KJETOUYHbIX, TAK ¥ MHOTOKJAETOUYHbIX) 3HAUYMUTENBHYIO pOJib UIpaeT
KoMIieMeHT. ITIoMMMO HEeNMOCpeNCTBEHHOIO JIU3Kca Mapa3suTapHbIX
KJIETOK, KOMITOHEHTBbl KOMILJIEMeHTa BLINOJIHAIOT ¥ OTICOHU3MPYIO-
myio ¢pyHkuuo (ocobedHo C3b). 1o oberyaer pacrnosHaBaHue
U KOHTaKT ¢ Mapa3suTapHoOi KJIEeTKOU (aroumMToB, 303KMHODWIOB
M OpYTUX KAETOK, UMEIOLLUX COOTBETCTBYIOLINAE pELIETITOPDI.

Menkue ¥ BHYTPHUKAETOUYHEIE Mapa3nuTbl MOTYT YHUUTOXATHCA
aKTUBMpPOBaHHBIMU MakKpodaraMu nyteM darountosa. Makpoda-
r'", HeliTpodwibl, a TakKe NK-KJIeTKH cTOCOOHEBI BECTU KOHTAaKT-
HbIA UMTONN3 MOpaXeHHOM Mapa3uToM KJeTKU. OlHaKo 3TO, KakK
MpaBUIo, aHTUTENIO3aBUCUMEBIN MPOUECC M Ha PaHHMX CTaAMsIX OH
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BO3MOXCH TO/ILKO [IPH COOTBCTCTBYIOLLEM KOJJIHNYUCCTBE CCTCCIBCH-
HBIX aHTHUTE.

9.3.2. ®akTopbl 3AANTUBHOIO UMMYHUTETA
Npy napasuTapHbix 6one3HAX

IIpy popMHUpOBaHUHM UMMYHHOIO OTBETA HA T€ MJIM UHBIEC Napa-
3UTApPHbIe AHTUTEHbI 3P PeKTUBHOCTD 3AIUUTHBLIX peakKlUi 3aBUCUT
B 3HAYUTEJILHOM CTENEH! OT XapakKTepa lapa3uTHUpoBaHUsl BO30yI1-
TeJsl. A TaKXe OT TOTO, HACKOJbKO 3HAUYUMbl HEHTpann3yeMble aH-
TUIEHbI B NTaTOreHe3e U XKM3HeoOeCcrneyeHUM rnapasura.

AHTHTENa Ype3BbIYaMHO BaXXHHEI IUIS1 peaklIMii AMMYHUTETA [TpU
rnapasuTapHbIX 6one3HaX. Tak WM MHa4Ye OHY YY4acTBYIOT BO MHOI'MX
3alUMTHBIX peakuusax. OtMmeyalort poab IgE; 1gG; a Takke IgA (ripu
reJIbMUHTO3aX). Posb 3mux aHmumes CBOOUTCS K CiledyIOLIEMY:

1. AHTUTena copOMpYIOTCS Ha NMOBEPXHOCTHU 303UHOPHIIOB, Ma-
Kpodaros, HeUTpodHI10B, TPOMOOLMTOB, TYUHBIX KJIETOK U 0a30-
dwnnos, rnipyaasagd ripoleccaM JErPaHYIALIMM 3TUX KJIETOK aHTUTEH-
cneunguUuecKyio HaripasjieHHoOCTb. [Ipy 3ToM npolecchl BHEKIIe-
TOYHOTO LMTOJIM3a CTAHOBATCA He TOJbKO LeJIeHANPaBASCHHBLIMH,
HO U 3HaYMTeNbLHO 00j1ee MHTEHCUBHBIMU.

2. AHTUTeNa, copOUpOBaHHbIE HA MOBEPXHOCTU Maxkpodaros,
HeHTpodunoB, a Takke NK-KjeToK, NO3BOSIOT 3TUM JIeHKOLIUTAM
BECTH KOHTAKTHbLIN HIUTO/IN3 NMOpaXeHHHBIX KIETOK.

3. AHTUTeJIa (Hapsady ¢ KOMIUIEMEHTOM) YCUIMBAIOT MEXaHU3-
Mbl ¢parollyTo3a, pecrnupaTopHoro p3pkisa U npoaykuuu NO y ¢a-
TOLIUTOB.

4. AHTUTENA 3aMyCKaioT MEXaHU3Mbl aKTUBALIMM KOMILIEMEHTA
MO KJaCCHUYeCKOMY NMYTH, HEMOCPEACTBEHHO HA NOBEPXHOCTH lapa-
34TA.

5. AHTUTeNIa MOIYT HEMUTpalN30BaTb TOKCHHBI, BblAEJsAeMbIe
reJIbMMHTAMU, a TaKXXe CTEPUYECKU ONOKUMPOBATh peUENTOpbI, N03-
BOJISIIOILME MEJIKHUM NapasuTaM NPUKPEILSITLCS K KIETKE WU Ipo-
HUKAaTb B Hee. DTO, B CBOIO OYepellb, O0pbIBAET BeCh Mpollecc Nnapa-
3UTUpOBaHMHA.

T-KJ1eToYHBIA UMMYHHBIM OTBET TaKXKe BeCbMa BaXeH IpH na-
pasuTapHuix 6one3HsIX. LIntotokcnyeckme T-KIETKH OCYLIECTBIA-
I0T PYHKUHMIO KOHTAKTHOIO LUTOTOKCHYECKOIO KWJIMHIA KIETOK,
3apaXeHHbIX BHYTPUKIIETOYHBIMM Napa3utamMu. KpoMe Toro, otMme-
4aloT, yTo T-KJIEeTKH criocoOHbI cekpeTupoBaTh IFN+vy, KoTopblit MH-
TMOMpyeT pa3sMHOXEHUE Mapa3uToB B HEKOTOPbLIX COMATUYECKHX
KJIeTKax (renatouMrtax, HalpuMep).

T-xennepsl (CD4%1) BpiaeNsIlOT pasiMYHbIE HUTOKHUHBI, KOTO-
pble aKTUBUPYIOT (arouMThl U FpaHyJOLMTHL, a TAKXKe 3anycKaloT
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Ipouecchl (POPMHUPOBAHUA CNEUNPHYECKUX aHTUTEJIOINPORYLIMPY-
IOLLUX KJIETOK (IJ1a3MaTUYECKMUX) U HUTOTOKCUYECKUX T-KJIEeTOK.

Ocob0ro BHUMaHHUS 3acTy>KHMBaIOT MEXaHHU3Mb! 3aUIMTHBIX PeaKLMii B OTBET Ha
UHBA3HIO KUIHEYHbIX reJIbMUHTOB U mnipocTefimux. Cyurtaercs, Yyto UMMYHHbIA
OTBeT HayMHaeT pa3BHBaTbCA BCJlel 3a MoOTalaHWeM Mapa3vuTapHbIX aHTUIEHOB
(yepe3 NpPocBeTbl MEXY 3HTEpPOLIMTaMH) B JIUMGOUIHbIE OpraHbl KMINEYHHUKA.
3nech B pesyJibTaTe pa3BUTHS aHTHUTeHcneuMdUYecKUX peakluit, KOHTpolIupye-
mbix Th2, ofpasyetcs aHTUTeloNpoayHHpYyOlIME (IIa3MaTHUEcKHe) KIETKH.
OHU ceXpeTHPYIOT B IPOCBET KHINEeYHUKA MPOTHBONapa3UTapHbie aHTHTeNa.

Kpowme toro, IgE, copbupysicb Ha akTHBHpOBaHHbIX nocpeacTsom IL-3 n IL-
4 TYYHBIX KJI€TKAX W B3aUMONEACTBYS 3aTeM C aHTUIreHOM, BbI3bIBalOT JerpaHy-
JIALHIO 3TUX KieToK. LiuToriasMaTudeckue rpaHyfibl TYYHBIX KJ1€TOK colepxaT
pa3iMyHble MEIHaTOPbl (TUCTAaMHH, OPAIMKMHUH M IpP.) U NpoTeasbi (CM. 2.
2.2.2 u 2.2.3). ITn nponyKThl cNocobCcTBYIOT H3IMEHEHHIO TIPOHULAEMOCTH
KHIIEeYHUKa U CJIYIIUBAHHUIO SHTEPOLIMTOB, YTO NMPUBOAHUT K YCTPaAHEHHIO Napa-
3UTHYECKUX MpOoCTeHLUMX B NaHHOM MecTe. [TpoayKThl AerpaHyasiiuyu TYYHbIX
KJIETOK U 203MHODHI0B TaKXKe MOTYT BbLIEJISATHCSA B IPOCBET KHILEYHUKA.

Pa3sButHe npoueccoB HecnieUMPUYECKOH BoCTIANIMTENIbIIOH peaKUMH B JIUM-
donaHO! TKAHU KUINEYHUKA TIPUBOAMT K BblIENEeHHIO MakpodaraMu K1eToK
TNFa v IL-1. 2TH UMTOKHUHbBI aKTUBUPYIOT NMpoardepalnio 60KaTOBUIHbBIX
KJ1€TOK B KHMIUIEYHUKE U YCUJIUBAIOT CEKPELHIO HMH CIU3H.

B pe3ynbrate pa3sBUTHUSE TAKMX MEXAHU3MOB Ha HeMaTony, Napa3suTHUPYIOLLYIO
B TIPOCBETe KULIEYHUKA, AEHACTBYIOT OAHOBPEMEHHO aHTUTeNa, COIEPXUMOe
rpaHyJ1 TYYHbIX KIETOK U 203MHO(PHIOB, @ TAKXKE C/IM3b OOKATOBUIHBIX KJIETOK.
Eciv nepBbie 1Ba KOMMOHEHTa MOTYT CYILIECTBEHHO TTOBPEXIaTh CTPYKTYpY MMO-
KPOBHbIX TKaHEi napasuTa, To c11M3b OOKAIOBMAHbIX KJIETOK 00BONIAaKMUBAET UX,
obe30BUXUBaCT U CMOCOOCTBYET TMOJIHOMY M3rHAHHIO IeIbMUHTA U3 KHUILUEYHU-
Ka. 3HaYUMOCTb 3THUX peakKuHit 115 abCoMIOTHOIO OCBOOOXIEHUA OpraHu3Ma,
B CYLLIECTBEHHOM CTENEeHU, 32BUCUT OT BHIa HeMaTol.

OnHoit U3 ocobeHHOCTel napa3uTapHbIX OoJe3HeH ABasieTCA
TO, YTO B NIPOLIECCE UX TCUEHMUS, 1OBOJILHO YACTO pa3BUBAIOTCS pa3-
JIUYHbIE UMMYHOIIATOJIOrM4YecKUe ocIoXXHEHUA. Kak npaBuiio, 3To
aJlIEprMYecKue 1 ayTOUMMYHHbIE peakllMu. MoOryT pa3BuBaThCco ai-
JICPrUYCCKHE peakllMy BCeX YEThIpEX TUMOB, OTHAKO Yallle BCEro 3TO
peaklM1 HeMeUTeHHOTo TUna. Takoi 3p@eKT MOXeT ObITh CBA3aH C
YCUJIEHHBIM CUHTe30M IgE B OTBeT Ha napasurapHble aHTUTEHBI.

AYTOMMMYHHBI€E INPOLIeCChH BO3HUKAIOT Yallle BCEro B pe3yJibIa-
Te NMepexpecTa aHTUTeHHOM CTPYKTYpHl O€/IKOB Napa3suTa U Xo34U-
Ha. KpoMe Toro, psii MMMYHONATOJOTMYECKMX COCTOSTHUIT MOXeET

ObITh 00yc/ioBieH M30bITOYHOR npoaykKuueit uuTokMHOB (TNFq;
IL-1).



10. BOSMOXHOCTU U CPELCTBA
YNPABNEHUA NHOEKUWOHHbLIM
NMPOLLECCOM

OcHoervie 603MONCHOCINU YNPABACHUA UHDEKKUOHHBIM nPOYECCOM
Oasupyiomea Ha npumMeHeHuu cpedcma, AUG0 NOGAGARIOWUX pa3sumue
6030ydumens 6 opzanuime X038UHA, AUGO NOOOEPIHCUBAIOUUX CUCMEM)
UMMYHHOU 3auiumsl 3mo20 op2anuma.

Man nodaeaenun xcusznedeamenvnocmu 6030y0umenn ucnoav3y-
romca pasnoolpainble XumuomepanesmuHeckue cpedcmed, a maxice
npobuomuxu u 6axmepuoghaeu.

as noddepxcku umMyHHOU cucmemst ucnoab3yomca npenapamaol
aAKmMueHO20 U NaAccueno2o ummynumema. K nepeoil epynne omnocamca
pasnoobpasnsvie 6aKuuUHbl U UMMYHOCIMUMYARMOPbI, A MAKNCE UMMYHO~
denpeccanmosi. Ko emopoii — npenapamst cneuupuecKkux uMMyHo210-
OyAUHOG, UMMYHOMOKCUHBL U PACMEGOPUMbLE Pelenniopbl-106YUIKH.

B paszsutun i1060oro MHQpeKUMOHHOIO IpoLecca caMmoe Helo-
CPENACTBEHHOE yyacTHE NPHUHUMAIOT 1BE€ NPOTUBOOOPCTBYIOLLME
CTOPOHbI — BO30YIMUTENbL (TOYHEE, CUCTEMA (PAKTOPOB €ro NaToreH-
HOCTH) U CUCTeMa UMMYHUTeTa Xo3siuHa. IloGega Tolt UM MHoIA
CTOPOHBI U OfnpeleNisieT OCHOBHOM Mcxol MH(peKUHOHHON Gone3-
HU — BbI3AOPOBJEHUE UIK CMEPTb (U HOCUTENBLCTBO, KakK «Cora-
LIIEHUE O NTEPEMUPUUY ),

BMeluaTebCTBO B 3TOT NPOLIECC € LIEJbIO COAEHCTBOBATL Bbi-
310POBJICHUIO MOXET MPOBOAUTLCS TONBKO B ABYX HanpaBJICHUIX —
rnoJaBileHNE UCTOYHHUKA (PaKTOPOB NaToreHHOCTH (T. €. CaMOro BO3-
OyauTens) UK MaKCHMasibHasi akKTUBU3aLMs 3alUUTHLIX MEXaHU3-
MOB OpraHMiMa xo3sinHa. KcTtatu roopsi, 3T HanpaBiaeHUs abco-
JIIOTHO HE MCKIIKOYAIOT OOHO ApPYroro, a HA0OOpPOT, OpraHUYHO I0-
MOJIHSAIOT APYT Apyra.

Iiasi Toro yToOBl BbI3BaTh YCKOPEHHYIO I'MGEJb Mapa3uTUpPylO-
II{UX B OpraHu3Me BO30OyIuTesiei, UMeeTCs LeabI apceHaN TOKCU-
YEeCKHX BELIECTB CUHTETUYECKOI0 WU OUOOTHYECKOTO MpOUCXOX-
neHuysi. [pnyeM 3TH BellleCTBa JOBOJbHO TOKCUYHBI LA MTapa3uTU-~
YyecKMX (pOpM XXU3HHU U 3HAYNUTEIbHO MEHEE TOKCHUYHBI LIS 3yKapH-
OTHYECKHMX KJETOK XO03sIMHA. ITa OCOOEHHOCTb M IO3BOJISIET MC-
NOJIb30BaTh UX B OIpeleNeHHOM aHana3oHe 103. Yacto rakue Be-
11eCTBa O0BEANHSAIOT OO1UUM TEPMUHOM — XUMHOTEPaANEBTUYECKUE
BellleCTBa.
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Jlpyroe HanpaBjieHUe, CBI3aHHOE C YCUJIEHHUEM 3all{MTHOrO No-
T€HLIMaja B OpraHu3Me X035MHa, NpelrnoJaraeT JM00 akTUBUpOBa-
HUE COOCTBEHHbBIX 3aLIMTHBIX peaklMii, 1Mo rnacCMBHOE BHECEHUE
B OpraHM3M YXe€ FoToBhIX cnenudpryeckux npoayktos. I[Tostomy
CpeCTBa, UCMOJb3YEMbIE JUIST 3THX Henei, TaK U noapa3ne/isiioT —
Ha CpeaCcTBa aKTUBHOIO Y NACCUBHOIO UMMYHUTETA.

PaccMoTpuM ux noapobHee.

10.1. XUMUOTEPANEBTUYECKWUE CPEACTBA

TepMHUH «XMMHOTepalieBTUYECKUE CPEACTBa» CBS3aH C PaHHHU-
MU 3TanaMH pa3BUTHS MHUKpPOOUOJOTHU, Koraa NpoTHBOMUKPOD-
Hbl€ rnpenaparsl Nnojyyaiu XUMHUYecKHMM nyTeM. HecMoTps Ha Ko-
JloccalibHOe pa3HooOpa3ue XUMUOTeparieBTUYECKHUX Npenaparos,
HMX MOXHO OOBbCOMHUTb B HECKOJIBKO OCHOBHBIX Pyl — B 3aBUCH-
MOCTH OT NMPOUCXOXKIACHHUS, CTPYKTYphl U MEXaHM3Ma AelicTBUs. s
Tepanuu MHPEKUNOHHBIX 00J1€3HEN, BLI3LIBAEMBIX MUKPODaMH, BU-
pycaMd M MHOTOKJICTOUHBIMM NapasUTaMy, NMPUMEHIIOT pa3Hbie
npenapatbl. MMEHHO B TakOM MOpsSiAKE UX U YMECTHO paccMaTpu-
BaTh.

10.1.1. AHTUMUKPOOHbIE XUMHUOTEPaNEBTUYECKUE CPEACTBA

B aToit rpynne npenapatoB HauOoJbllIce 3HAYEHUE UMEIOT aH-
TUOUOTUKHU, cylbdaHUIaMUIbI, HUTpodypaHbl, GTOPXUHOJIOHE! U
HCKOTOpBIC ApYrue.

10.1.1.1. AHTMBMOTUKN

AHTUOMOTUKU — OaHA U3 IPPEKTUBHEHILIUX IPYNIT NPOTUBO-
MUKPOOHBIX NponyKToB. OHMU CUHTC3UPYIOTCS HEKOTOPBIMU MHK-
pPOOpraHU3MaMH KakK cpelIcTBa KOHKYpeHTHOM OopLObl € APYTUMHU
MHKpOOpraHuiMamMy. B oYMILicCHHOM BHIE 3TU NPOILYKThl COXpaHs-
I0T CBOM aHTUMHUKPOOHBIE CBOMUCTBA HE TOJIbKO «in Vilro», HO U BO
BHYTPCHHEH Cpeae OpraHM3Ma Xo3siMHa, «in vivo»,

B HacTosiice BpeMs MOXHO BbLIEJUTh HECKOJbKO OCHOBHBIX
rpynI aHTUOUOTHKOB; IPU 3TOM OlHUM M3 OCHOBHBIX KJlacCUUKa-
LIMOHHBIX KPUTCPUEB CIYXHUT XUMHUYECKOE CTPOCHHUE.

[TpennaraioT pasnuyars ciieayollye rpynmnbl:

1) B-naktamMoBble aHTUOUOTUKHY;

2) aMUHOITUKO3UIBI;

3) TETpPAaLUKJIUHBI;

4) aHTUOMOTHUKM TPYIIibl JIEBOMULIUTUHA;
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d) MakKpoJHUIBl U a3a/IUAbI;

6) TMHKOMMIIUHEI;

7) NOAUMUKCHHHI;

8) aHTUOMOTUKM pa3HBIX TPYIIL.

KpomMme Toro, uMmeeTcs psiad aHTHOMOTUKOB 000OCOOIEHHBIX 10
crelUpUYECKOH HaNpaBieHHOCTY Ha KOHKpPETHbLIE IpYIilibl 00Jie3-~
HEH — IpOTUBOIPUOKOBLIE, MPOTUBOOITYXOJIEBLIE, U ApYrUe Irpylinbl
aHTHOMOTHUKOB.

B-aakmamoevie aumubuomuxu

AHTUOMOTUKM 3TOM rpynnbl ObLIM OTKPBLITHI OOHUMH U3 Iep-
BrIX. UMCHHO K 3TOit rpynne NnpyMHaLIEXUT NeHULIWUIMH. B HacTo-
silee BpeMs 3TO OudeHb OoJibiliasg rpymnra, BHYTpU KOTOPOi Takxke
Pa3NUYalOT HECKONABKO OCHOBHHIX TpyIn aHTUOMOTUKOB — TCHU-
LUMIIMHBL, HedalocnoprHbl, HeaMULIMHBL, KapbaneHeMbl, MOHO-
OaKTaMbl U Ip.

Bce atv npenapathl O0bEIMHSIET HAIMYHUE B UX XUMHUYECKOM
CTPYKTYpe (-1aKTaMOBOIO Kojiblla (¢M. puc. 10.1); B-naKTaMoBble
AHTUOUOTUKHA — OOHO U3 3(PPEeKTUBHEHILINX NPOTUBOMUKPOOHBIX
cpedcTB. O1HAKO K HUM NOBOJibHO OLICTPO Pa3BUBAETCS PE3UCTEHT-
HOCTL (AHTUOMOTUKOYCTOMYHUBOCTS) Y IAaTOTEHHBLIX MUKPOOPIraHU3-
MOB. B ocHOBe Tako#H pe3UCTEHTHOCTH JIEXHUT BbIpabOTKa MUKpoOa-~
MU QPEPMCHTOB — [B-j1aKTaMa3, KOTOpble TUAPOJU3HUPYIOT [B-JaKTa-
MOBO€ KOJILLIO U T€M CaMbiM MHAKTUBUDPYIOT aHTUOUOTUK.

Ing HeliTpasiiv3auuuy aciicTBuA B-1aKkraMas:

— MPOU3BOAAT XUMUYECKUC MOAU(DUKALIUK B CTPYKTYpE MpHU-
POAHBIX AaHTUOMOTHKOB, NOJiyyast TaKk Ha3blBacMbie NOJAYCUHTETUYE-
CKHC aHTUOMOTUKHU;

— 100aB/g10T B COCTaB Ipenapara cleuupuyecKkue HHruouro-
pbl B-n1akTaMa3s (KJ1aByJJOHOBYIO KUCHOTY, Cyab0aKTaMm U Ipyrue).

STHU UHTUOUTOPDBI TAKXE COAEPXKAT B CBOCM COCTABE [3-j1aKTaMo-
BOC KOJbLIO, 1 aKTUBHOCTb MUKPOOHBIX [B-MlaKTaMa3 pacxonyeTcs
MMEHHO Ha HUX. B pe3ynsrate, B-JlakTaMOBble aHTUOUOTHUKM OKa-
3bIBAIOTCH He NOBPEXIACHHLIMHU U PEATH3YIOT CBOU aHTUMHUKPOOHBIE
(pyHKLMH.

[pynna nequyunnuxa

OcHosa cmpoeHUsa BcEX MEHULIWIIKHOB — TaK Ha3bIBa€Moe «fe-
HULUIAMHOBOE AOpO», 6-aMHMHONMeHUUWINaHOBasi KUciaota. OHa
NpeacTaBiseT coboil coeIMHEHHE, B COCTaB KOTOPOIro BXOIAT ABa
KOJjiblla — THa30UIMHOBOE U B-NaKTaMoBoe (cM. puc. 10.1).

OcHosa mexaHu3ma aHTUOAKTEpUANbHOIO NEHCTBUSA BCEX NEHU-
LWITUHOB — HapyllieHHe ITpOoLecCOB CUHTE3a CTPYKTYP Ki1eTOYHOH
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CTeHKU. [ 103TOMY 3TH aHTHOUOTUKU NOBOJIbLHO 3(P(EKTUBHEI NpO-
TUB MUKPOOPraHU3MOB, ISl KOTOPHIX CTPYKTYPbl K1eTOYHOM CTEH-
KU XU3HEHHO HeobOxonuMsl. I1puMepoM MOTYT CAYKHUTL IpaMnosio-
XUTENbHbIE MMWKPOOpPraHU3Mbl, CTPENTOKOKKH, CTaPUIOKOKKH,
NMHEeBMOKOKKH, FTOHOKOKKM, CNUPOXETLI U Apyrue. eiicTBUe NeHU-
LUUJINTUHOB HA rpaMoOTpullaTeNbHbIe OaKTepUM BbIpaXeHO 3Hayu-
TeJIbHO Chadee.

TTeHWUUANHWH, CaMblii TepBbIil NNpenapaT, OTKPbLIBILUMA 3Py aH-
TUOHUOTUKOB, TNpeacTanisier coboil kucaoty. [loaToMy 6binu mno-
JIy4EHBl pasilyHble COJIM MEeHUUMWIJIWHA: OCH3UNNEHUUINANUHA
HaTpUeBas collb, KaJIueBas COJib, HOBOKauHoBas ¢ofib. I1pn Heob-
XOJIMMOCTH NPOJOHIMPOBAHHOIO NEHCTBUS 3TUX aHTUOMOTHUKOB
HUCTOJib3YIOT HEPAaCTBOPHUMBIEC COJIY NEHULIWIAUHOB — OULIUAIUH
1; 3us.

Insa nosbliieHUs 30 PEeKTUBHOCTA U YCTOHYMBOCTU K B-j1aK-
TaMasaM Obl1 INMoJiydeH NyTeM XUMUYeCcKOH MoIU(pUKaLUU (B oc-
HOBHOM alMWJIUpOBaHUEM 6-aMWHOMNEHMUILIMINIAHOBOM KMUCJIOThH)
psn NMOJYCUHTETUYECKUX aHTUOMOTUKOB — aMIUMUMAIUH, KapOe-
HULUWINWH, aMOKCULIMJIIMH ¥ Apyrue. MHoraa Mx Taxk u Ha3biBa-
I0T — NOJYCUHTETUYECKUMU NEHUIMAIUHAMU. ITH COBpPEMEH-
Hble npenapaThl WWHWPOKO UCMOAbL3YIOTCS B aHTUMUKpPOOHOI Tepa-
MUn.

[pynna ueganocnoputos

LleganocriopuHbl — rpynna Hanbosee COBPeMEHHBIX U 3P (eK-
TUBHBLIX AHTUOUOTUKOB, UCNONL3YEMBIX B aHTUMUKPOOHON Tepa-
UK. B 0cHOBe cmpoeHus BCeX MNperapaToB 3TOM Ipynlibl JEXUT 7-
aMUHouedalocnopyuHOBasg KMCNIOTa, B COCTaB KOTOPOM TakxKe BXO-
AWT B-aKTaMOBOE KOAbLO (¢M. puc. 10.1). B oTnnune oT NeHULIWI-
JINHOB, OMLIMKIINYECKYIO CTPYKTYPY 3TOM KUCIOTH Ha3blBalOT «lle-
(peMOBBIM AIPOM»,

OcHOBHOIt MexaHu3m 6axkmepuyudHozo deldicmsus Uedanocnopu-
HOB CBOJIMTCSH K cTrleuUpHUYeCcKO UHTUOULIMU e HCTBUSL PEPMEHTOB
KJIETOYHBIX MEMOpaH.

Cupnraetcs, YTo HedanocnoOpUHbl 001anal0T 3HAYUTEALHO 6O0Jib-
1uel YCTOMYMBOCTBIO K IEUCTBUIO B-/1aKTaMas, YeM NEHULIAJJIMHLI, a
TaKKe — 0oJjice WMPOKMUM CIIeKTpoM HeHcTBUS. OH BKIIIOYAET He
TOJIbKO TPaMNONOXUTENbHbIE, HO U FpaMOTpHULIaTe/ibHble OaKkTepUH.
OTMeuyeHO TakKe akTHBUpYIOllee BIUSIHUE LiepaioCNOpUHOB Ha ¢a-
rOLMTUPYIOUWINE Y NepeBapuBalolliie GyHKUHUU ParoumToB.

PaboTa no copepilieHCTBOBaHMUIO 3TOH IpyIinbl aHTUOMOTUKOB
BEJIETCS OYE€HL HHTEHCUBHO, U B HAcTOslllee BPEMS YK€ CO3AaHO He-
MaJjto UX NMOJNYCUHTETUYECKHUX NMPOU3BOIHDIX.
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HMcxons U3 cnexkrpa AeUCTBUA, CTPYKTYpbl U [B-JlaKTaMa3HOM
pPE3UCTEHTHOCTH, LieanocriopyuHbl NpeaiaracTcsl Noapa3nensiTs Ha
HECKOJILKO pynn (NOKoNeHU):

— uedanocnopuHsl nepsoro nokojeHus (Lenopun, Ledanex-
cuH, Ked3son n ap.) — obj1anaroT BeICOKOM aKTHUBHOCTLIO NPOTUB
pa3sAUYHbIX KOKKOB, B TOM YHUCJie U 00pa3yiolinX B-AakTaMassl,

— nedanocnopuHbl BToporo noxkojieHusi (Ledertamer, Ledy-
POKCUM Y Ip.) — 3(peKTUBHLI HE TONLKO NMPOTUB KOKKOBOA MUK~
podopbl, HO ¥ KULWIEYHOM NMaNOYKH, MpoTest, KiaedbcHuenn u Ipyrux
BUIOB OaKTepHii;

— uedanocnopyHbl TpeThero noxkosieHus (Ledasun, Knadopan,
LedaTprH 1 ap.) — obnanaioT 60JiblIKAM CIIEKTPOM AeHACTBUS, Mpe-
BbILLIAIOLIIUM CIEKTP NEPBLIX ABYX IpelblayLIMX TPYIN; 3TU Iperapa-
Tbl B0Jiee aKTUBHBI B OTHOLLIEHMY IpaMOTpULIATENbHBIX 6aKTepri;

— uedanocnopuHbl yeTBeproro nokoneHus (Llepnupom, Lle-
¢einM) OTANYAIOTCS BbLICOKOM YCTOMYUBOCTBLIO K [-JaKTaMa3aM
(rpUYeM KaxK 1a3sMMIHOIO, TAaK U XPOMOCOMHOTO NPOUCXOXIEHUS)
M IIMPOKHM CIIEKTPOM IE€HACTBUS, BKIIOYAIOIINM FpaMOTpHALIATENb-
HYIO U aHa3pOOHYIO MUKpodaopy.

legpamuyurst

Panee 3Ty rpynny npenapaToB OTHOCHUIM K lLiedaniocriopyHaM.
B HacTodlliee BpeMs ce BLIAECASIOT KaK CaMOCTOSITEILHYIO ITpynny.
llo xumuyeckomy cmpoeruio LeaMMUMHBI OTINYAIOTCS OT aHTUOHO-
TUKOB 1eanocnopuHOBOMI Tpynnbl HAJIMYUEM B LIE(PEMOBOM sOpe
(B B-nmakTaMOBOM Komblie) MeTokcurpynnsl — OCHa.

OcHosHoOU MexaHu3sM Oelicmsusa npenapama CBOAUTCA K WHrUOU-
LIMM TPOLIECCOB CHHTE3a KJIETOYHOI 060/104KM. TUNUYHBIMY Npel-
CTABUTECISIMU STOW TpYNIibl ABASIOTCH aHTUONOTUKM [leoKCcUTHH
U LedMeTazoH. OHM XapaKTepHU3yIOTCH BLICOKO# YCTOMYMBOCTBIO K
B-1aKTamMaszaM U IWWMPOKHUM CNIEKTPOM JeHCTBH S, BKIIIOYAIOLMM KaK
a3poboB, TaK U aHa3pOOHbIe MUKPOOPraHMU3MBI.

Kap6ane+emsi

OTHOCUTEILHO HOBas rpyrina aHTUOMOTUKOB, TaKXe coaepxa-
L{asl B CBOEM COCTaBe JIaKTaMOBOE KOJbLO (¢M. puc. 10.1). Mexanusm
Oelicmsus xapOarneHeMOB CBOIUTCS K OnoKale CHHTE3a KJIETOUHOM
CTeHKW MUKPOOPTaHU3MOB.

[MpenapaTsl 3TO# TPYMNbl 061adalOT BLICOKON YCTONYWBOCTLIO
K BO3eMCTBUIO B-aKTaMas U XapakTepU3ylOoTCsl WHUPOKUM CIIEKT-
poM IECTBYS, BK1I0Yash KaK IpaMMoidoXNUTENbHBIX, TaK U IrpaMoT-
pHuaTeNbHbIX BO30ynuTeaei, aHa3poboB U aspo6oB. TMNUYHBIMUK
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[MPpEeaCTaBUTEIAMHU 3TOU TpyNIibi aHTUOUOTHKOB MOIYT CJYXUTh
HUMuneHeM 1 MepornieHeM.

Morobakmamesi

XapaxkTepHo# YyepToi xumuyecko2o cmpoeHus MOHODAKTaMOB §IB-
JiseTcs He OMLIMKIIMYEcKoe (KaK Y ApYyTUX _-JIaKTaMOBBIX aHTUOHNO-
TUKOB), @ MOHOUMKINYECKOE [B-aKkTamMoBoe KoJjiblo. [lonyyaror
MOHOOaKTaMbl B OCHOBHOM CUHTETUYECKUM NYyTEM.

OcHOBHOM Mexanu3m delicmsus CBSI3aH ¢ HapyllieHUEM CHUHTE3a
K/J1€TOYHOM CTeHKHU GaKTepUu. ITOT aHTUOMOTUK 00J1afaeT BbICO-
KO OaKTepULMIHON aKTUBHOCTBLIO, OCOOCHHO B OTHOILUEHHWH rpa-
MOTpHLaTeNbHbIX OakTepuit. K neiicTBUIO B-naKkTaMa3 OTHOCUTE b~
HO YCTOIYUB. TUNMYHBLIM NpeacCTaBUTEIeM MOHODAKTAMOB SIBAsSIET-
¢Sl A3TPEOHOM.

2. AMunozauxo3sudot

AMHHONIHMKO3MABl — OOLLIMpHaA rpynrna aHTUHOMOTUKOB, Iep-
BbIW NpeacTaBUTENb KOTOPBIX (CTPENITOMULIMH) OB OTKPBIT €1U¢e B
40-x romax npounioro crojetusi. OOIUUI TNPU3HAK UX XUMUYeCKoU
CMpyKmypsi — HaJIMYMEe HECKOJIbKUX aMUHOCAXapoB, COeIMHEHHBIX
TJIMKO3UAHOM cBAA3bIO (¢cM. puc. 10.1); oTciofa U uX Ha3BaHUe. Kpo-
M€ TOro, Bce aHTMOMOTUKU 3TOM IpyIIibl coaepxkat oOlIyI0 CTPYK-
TYPHYIO €IMHULY: 2-1€30KCH-D-cTpenTaMUH.

MexaHu3m Oelicmsus 3TUX aHTUOMOTUKOB CBOAMTCS K HeobpaTu-
MOMY CBS3bIBAHHIO C KOMITOHEHTaMU MUKpOOHBIX pubocom. B pe-
3yJILTaTe HapyLIacTCA CUHTE3 MHOTUX O€1KOB, B TOM 4ucie O€NKOB,
BXOMSIUNX B CTPYKTYPbl KJIE€TOYHBIX MeMOpaH. AMUHOIIMKO3NUALI
o0j1afatoT 1OBOSBLHO IIUPOKUM CIIEKTpOM AeHcTBUA. OHU ABASIOT-
cd ocoOeHHO 3pdeKTUBHBIM cpedcTBoM Oopkbbl ¢ rpamoTpula-
T€JAbHBIMKM OaKTEpHUAMMU, KOTOpBLIE BCErIa YyBCTBUTE/bHLI K Npo-
LieccaM, HapyllalouM MeMOpaHHBIA CUHTE3.

B 10 Xe Bpems, oTMeUaIOT X HE3(PPEKTUBHOCTb B OTHOLICHUH
aHa3po6oB. MHoOrue UCTOYHUKH obpallaioT BHUMaHHEe Ha JOBOJIb-
HO BbICOKY10 TOKCUYHOCTh (HEPpO- U OTOTOKCUYHOCTL) 3TOM Ipyri-
bl aHTUOMOTHKOB, 4 TaKXe MUX CIIOCOOHOCTb YCUJIMBATL TOKCHY-
HOCTb ApYIr'UX, COBMECTHO NPUMEHACMBbIX [TPErapaToBb.

TUnUyHble rpeACTaBUTEIN 3TUX aHTUOMOTUKOB — Ipenaparhl
CrpentomMuunH, HeomuuuH, KaHamMuumH, MoHoMuuuH, feHTta-
MMLIWH.

3. Tempauuxaunuvi
JT1a rpynna aHTUOMOTHUKOB TAKXKE U3BECTHA NOBOJIbHO J1aBHO.
B ocHoOBe UX xumu4ecKo2o0 cmpoeHua NeXUT cBoeoOpa3Hasl yeThipeX-
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LMKIUYHasA CTPYKTYpa, UMelollas o0llee Ha3BaHUE — TETPALIMKIIHUH
(em. puc. 10.1). TlonyyaioT UX NyTeEM OMOJIOTMYECKOTO CUHTE3a, a
TakKXe XUMHU4YecKoi MomuduKalued NPUPOAHBIX AHTUOHMOTUKOB
(MOJIYCUHTeTUYECKHE AaHTUOUOTHUKH).

Mexarnu3M Oelicmsus 3THUX TpenapaToB COCTOMT B MHIMOMLIUHU
MPOLIECCOB CUHTE3a 6eJIKa, KOTOPLIK MPOUCXOAUT B pUbOCOMAX MHU-
KpoOHo¥# KneTKU. B pe3yjbraTe nomasasioTcs poCT U pa3MHOXEHHUE
MHKpoopraHu3MoB. O6LIYHO Mpy MPUMEHEHU Y TETPALIMKIIUHOB OT-
MeyajoT OaKTepuoCcTaTUYECKHUI 3 deKT.

TeTpauMKAMHB — aHTUOUOTUKM LLIMPOKOTO CIIeKTpa NIeCTBUS,
OXBaTbIBAIOUIEro Kak rpaMMoNoXMTeJlbHble, TAK M IpaMOTpULIA-
TeJIbHble MUKpoopraHusMbul. Kpome Toro, otMeyaloT ux 3p¢peKTUB-
HOCTb B OTHOWEHHUH PUKKETCUH, CTTUPOXET, MUKOILJIa3M U HEKOTO-
PbIX XPYIHBIX BUPYCOB; 0J1araloT, YTO 3TO CBA3aHO C CHHTE30M BHU-
pycHbIX OesikoB. B cBsi3u ¢ 60abLLIMM CPOKOM UCMOJIL30OBAHUS AaHTH-
GUOTHKOB ITOTO psilia B MpaKTUKE, IOBOJIbHO YacTO BCTpeYaeTcs Te-
TPALUKTUHOYCTOMYUBOCTL MHOTUX HITAMMOB, 0COOeHHO cpeay 6a-
KTEepUM KUUIEYHBIX I'PYNII.

TunUyHble NpeacTaBUTENU TETPALMKIMHOB: TeTpalMKIUH, OK-
CHUTETPALMKAWH, XJOpTeTpaUMKIUH, MeTauuknuH, JOKCHUHHUK-
JHUH. CylIeCTBYeT TakXe MHOTO KOMIUIEKCHBIX NpenaparoB, rie B
KayeCTBe OMHOr0O M3 COCTABJISIIOIIMX MPUCYTCTBYIOT aHTUOUOTUKHU
TETPaLMKINHOBOTO psiIa.

4. Aumubuomuxu 2pynnol 1e80MuUNUMUHA (XA0pAMPEHUKONAbI)

10 HeGoblad TPynna J1aBHO U3BECTHHIX MpenapatoB. OcHOBY
3TOM I'PYIIb COCTABJISAET JICBOMULIUTUH C [0 XapaKTepHOMN xumMuye-
cxol cmpykmypou (cum. puc. 10.1). Jpyrue Npenaparb! 3TOK rpyrinbl
MpeacTaBasloT co60i AMb0 COoJIM IeBOMMUUTHHA (CYKLIMHAT, cTea-
par), IM60 ero CHHTETHYECKHUH aHanor — cMHTOMMLUMH (D, L-paue-
MarT).

CyuTaeTcs, UTO B OCHOBe MexaHu3ma Oelicmsusa 3TUX aHTUOUOTH-
KOB JIEXXHUT UX CITOCOOHOCTD K NOAABJIEHHI0 CUHTe3a 6e1Ka, OCOGCH-
HO (PepMEHTOB, XU3HEHHO BaXHbIX V11 MUKPOOHBIX KIETOK.

JleBOMUUMTHH obJlafaeT WIMPOKUM CMIEKTPOM aHTUMUKPOOHO-
ro NeHCTBUSA, BAMAS HA TpaMIIOJOXUTENAbHYIO U 0CO0eHHO Ha rpa-
MOTpULATEIbHYIO MHKpoduopy. [lo3ToMy ero yacto NpUMeEHSAIOT
INng nomaBlcHUS aKTUBHOCTH XEJYAOYHO-KMLIEYHOH MUKpOodIIo-
pbl. BMecTe ¢ TeM, oTMeYaioT ero HeapPeKTUBHOCTb B OTHOLUEHHUU
BO30ynuTelell TYOEepKyie3a, KIOCTPHIUIA U CUHETHOMHOM NMaJIOYKH,

B pe3ynbTaTe TOTO, YTO JEBOMULIMTUH NMPUMEHSAETCSA B OTEYECT-
BCHHONU MeIMLIMHE TPONOJXUTEIbHOEe BpeMs, YacTO BCTpedaloTCs
LITaMMBl MMKPOOPTraHU3MOB YCTOMYMBBIE K 3TOMY aHTUOUOTHKY.
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3. Maxpoaudu u azaaudwt

Ipynna aHTUOMOTUKOB, KOTOpas 0COOeHHO HHTEHCUBHO Haya-
Jla paclIMpsieTCs B MMOCHAEIHUC roOMbl.

OcHoBa xumuyecKo20 cmpoeHus BceX aHTUOMOTUKOB 3TOM TpyIl-
Nbl — CJI0XHOE JAKTOHOBOE MaKpOKOJIbLO (cM. puc. 10.1), KoTopoe
y pa3JM4YHbIX AaHTUOMOTUKOB K0JIeO1eTCs 1o BEIUYUHE OT 14-YNeH-
HOTO 10 16-w1eHHoro.

Mexanusm Oelicmsus MaKpOJIMIOB 3aK1lo4yaeTcsi B IONaBJAeHUH
CUHTe3a 6eJIKOB Gaaroaaps Ux B3aUMOAECHCTBUIO C pa3IU4HbIMY pU-
60COMaIbHBIMMY CYOCTAaHLMAMH. DTO TIPUBOAUT K GaKTCpUOCTATU-
4YeCKOMY, a B 60JIbLIKX 103axX — K OaKTepULIKLIHOMY 3P QEKTY.

[IpenapaTbl 3TOM rpynnbl AOBOJbHO aKTMBHB! B OTHOLUEHUH
rpaMIOJI0XHUTEbHBIX KOKKOB ¥ MaJlOaKTUBHBI (MU BOOOIEe Hedh-
(EKTUBHLI) U1 MHOTHX rpaMoTpyuaTeiabHbix 6akTepuii. [1o aTuM
nokasaTe/iiM OHU NpUOIMXKAIOTCS K NMEeHUUWUIMHAM. TUIUYHbIE
MpeJCTAaBUTENN ITOI TPYIIbl — NpenapaTrel DpUTpoMULKH, One-
aHaoMUUKWH, CiupoMuliMH, THIO3MH.

B nocaenHue roabl NoJiydeHbl TAKKe HOBbIE, B TOM YMUCJIE U MO-
JIYCHHTeTHYeCKUe aHTUOMOTHKH (PokcuTpoMuunH, Kiouwnn), npu-
yeM HEKOTOpblie M3 HUX BbIAEJEHB! B OTHEAbHYIO IPYIINY a3a1U008.
TunuyHbie UX NMpencTaBUTEAN: ASUTPOMUIIMH (3uMakc, Cymamen).

OTH COBpeMEHHbIe BHICOKOI(D (PeKTUBHBIE AHTUOUOTUKHU 0bJa-
JAl0T JOBOJBHO INUPOKUM CNEKTPOM AeiCTBUA KaK Ha rpaMIioio-
XKUTEJIbHYIO, TaK ¥ Ha rpaMoTpHULATENIbHYI0O MUKpodopy. OHHU Nno-
JIaBISIOT pa3BUTHE MUKOIIa3M, ypeomnaasMm, XnaMmuauii. OtMedaror
JlaXe MX MHIUbHUpylolliee e ACTBUE Ha pPa3BUTHUE HEKOTOPBLIX BUPY-
COB (rpunna, HarpuMep).

3TH aHTUGHUOTHUKHU CIOCOOHBI MPOHUKATh BHYTPL (parouMToB U
HaKaluIMBaTbCs TaM B 3HAYUTEJbHBIX KOHUeHTpauuax. I1py 3ToM
MaKpoJIUIbl NMOBLIAIOT (parolMTapHyO aKTUHBHOCTb Makpogaros.

6. JTunkomununol

CpaBHHUTEIbHO MATOYMUCIeHHas I'pyIna aHTUOUOTUKOB, OCHOB-
HOM MpeacTaBUTENb KOTOpoH — JIMHKOMMUMH; €r0 XapaKTEPHYIO
XUMUYECKYI0 cmpyKkmypy cM. Ha puc. 10.1. Mexanu3sm deldicmaud CBOAUT-
Csi K MHTUOMLUMHY 6eTKOBOTo CUHTE3a B GaKTepHaJIbHOM KieTKe,

[To aHTUMUKPOOHOMY CIeKTpY NeHCTBUSA IUHKOMULIMHB! [TOXO-
KM Ha aHTUOUOTUKH IpyMIibl MaKkpoaunoB, 3¢PEPeKTUBHB B OTHO-
HIEHUY IPaMNIO3UTUBHBIX KOKKOB M HEKOTOPHIX aHa3po6oB, 0OAHaKOo
Ha rpaMoTpulaTeibHbie OaKTepUU NPaKTUUECKHU He AEHCTBYIOT.

OTMeyaloT cocOOHOCTh ITUX aHTUOMOTUKOB HaKalUIMBaTbCA
B KOCTHOM TKal{{, BCJIENCTBUC 4YETO HUX 3(P@PEKTUBHO HCMOJB3YIOT
B Tepanuy HH(PEKUHMOHHBIX TOpaXeHMit KOCTCH.
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/. Hoarumurxcunwvi

B 31y rpynny oGbeaMHeHb! aHTUOMOTHKY, NPOAYLHUPYEMbIE
pasAu4yHBIMU BudaMM Bacillus polymyxa.

[1o xumudeckomy cmpoeHUi0 — 3TO CIOXHbIE MOJIEKYJIBI, BKIIOYa-~
JOLLIME OCTATKU NMOJUNENTUAOB. Pa3Hbie BUIbl aHTUGUMOTUKOB UMe-
10T 106aBOYHbie OYKBeHHble 0003HaYeHUs1 — NMOAUMUKCUH M; Mno-
nUMHMKCHH B. OcHOBHOI MexanusM ux Oelicmsus — TOBpeXIeHHE
LIMTOIIa3MaTUYeCKOH MeMOpaHH GakTepHii. B ¢cBfA3u ¢ 3TUM, IaH-
Hasl rpynmna aHTUOMOTUKOB NOBOJbHO 3(p(PEeKTUBHA B OTHOHMICHHUH
rpaMoTpULAaTeNbHBIX GakTepuii — E.coli, cMHerHofHoi Manoyky,
caNIbMOHEJ1, Wure/ur U ap. Odng 60pbbbl ¢ TpaMMoNoXUTENbHBIMU
KOKKaMU U MUKoBakTepUsiMU npenapat Hed3d¢eKTUBEH.

8. Anmubuomuxu pasnvix zpynn

B 3Ty rpynny BK1i04aloT aHTUOMOTUKH, KOTOpble He 06pas3yioT
KPYIMHBIX CAaMOCTOATENBbHBIX Noapa3aeneHUii. UM cBOHCTBEHHBI Cy-
HIECTBEHHbIE pa3IMuKi, Kak B XMMHUUECKOM CTPYKTYpe, Tak Y B (pap-
MaKOAMHaMUKe ¥ B aHTUMUKPOOHOM cnexkTpe.

B rpynnel NpoOTHUBOONYXONEeBbIX, NPOTUBOTYOEPKYIE3HBIX
M NMPOTUBOIPUOKOBBIX AHTUOMOTHUKOB OOBEAUHSAIOT NnpernapaTbl He
Mo XUMHYECKON CTPYKTYpe, a MO TepaneBTUYECKOM HanpaBpieHHO-
c¢TU. Takue aHTUOMOTUKHM UHTEpeCcHee pacCMaTpUBaTh B Kypce cIie-
LHHAIM3UPOBAHHOTO U3Y4YeHUS COOTBETCTBYIOUIUX OOJIE3HEH, NMOI-
TOMY B 3TOM pasjiejie UX He Oydem paccMaTpuUBarTh.

10.1.1.2. XMHONOHLI

Euie ¢ cepemMHbI MPOLLIOTO CTONETUSA BEAUCH paGOTHI IO MONY-
YeHUIO aHTUMUKPOOHBLIX NpEenapaToB Ha OCHOBE NMPOU3BONHBIX 8-
OKCUXUHOJIUHA (cM. puc. 10.1). belay 1ofyyeHbl pa3idyHble COCIH-
HEeHUd, codcpxXaliye TaJlOUAHbIE 3aMeCTUTENU (Hod, Xop U Op.)
B MOJIOXXEHUSAX 5 U 7 XMHOJNOHOBOTO sinpa. U3 HUX HauboJIbLIYIO U3-
BECTHOCTb MOJIYYHUIM NpenapaThl JHTepocenTo, Mekcasa v ep-
MO30,10H.

B nanbHeiux paboTax Oblla YCTaHORJIEHA HeOObIYaiiHO BbIpa-
JKeHHas aHTUMUKPOOHAs aKTUBHOCTb Y ITPOMU3BOJHBIX 4-XHHOJIOHA.
OcoGeHHO Y OTHOIt U3 UX KOMIO3ULMIA, T B MOJOXEHUHU 7 XHUHO-
JIOHOBOTO A/Ipa MMEJICA 3aMellleHHbIH WIM He3aMelLUeHHbI# Munepa-
3UHOBBIi LIMKJ1, & B MOJOXeHUH 6 — aToM ¢Topa. (M Haye 3TH Belle-
CTBA HA3bIBAIOT B JIUTepaType XWMHO/IO0HAMM BTOPOro NMOKOJICHUS,
WU PTOPXUHOJIOHAMU. )

Ha ceroaHsalIHMHA AeHb GTOPXMHOJOHB ABIAIOTCS, TOXAIYH,
Hanbomnee 3¢p¢peKTUBHHIMU TPOTUBOMUKPOOHBIMU CpEACTBAMHU.
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Bcieactsue 3T0ro, a TakXe B CBAA3U C JIETKOCTBIO TPUMEHEHMSA
M CPaBHHUTEJIbHO HEBBICOKOK TOKCUYHOCTBIO OHHM CTalu Haubosee
ynoTpeGUMBIMM NpernapaTaMMu B COBpEMEHHOI aHTUMUKPOGHOI Te-
panum.

B ocHoBe xumuvecKol cmpyKmypb! 3TUX COEMIMHEHUI — XUHOJIO-
HOBOE S1IPO, KOTOpOE, KaK yKa3biBaJIOCh Bbillle, B NOJ0OXeHUH 6 3a-
MEllleHO aToMoM ¢Topa, a B MNMOJOXEHUU 7 — TIUIEPAa3UHOBLIM
KOJIBLIOM.

B Hacrosiiiee BpeMd NOKa3aHO, YTO LIMKJIONPOIIWIOBas Ipyliila B [OJOXe-
HUMA | oBycnoBIUBaeT BBICOKYIO aKTUBHOCTh (PTOPXUHOJIOHOB B OTHOLUEHUU
rpaMoTpHilaTesibHBIX GakTepuit. Jlo6aBneHne BTOpOro Konbila B MOJOXEHUH 7
LaeT MOBblLIEHUE AKTUBHOCTY B OTHOLUEHUU TPaMNONOXUTENbHOI MUKpOdIO-
Pbl. A NIPUCOCAUHEHUE METOKCUTPYIIbl B MOJOXEHUHN § yBeNUUUBAECT aKTUB-
HOCTb (PTOPXUHOJOHOB NIPOTHB aHa3pO6OB.

Mexanu3sm dGelicmsus 3TUX TpernapaToB COCTOUT B MHTMOUpOBa-
HMU aKTUBHOCTH 6aKTepHallbHbIX (epMEHTOB — TOMTOU3OMepa3: To-
nousomepassl Il (JIHK-rupasb) u Tonousomepasel 1V. 3t dep-
MEHTB! KOHTPOJUPYIOT CTPYKTYpY M ¢yHkuuu JHK 6Gaxrepwuii.
BcaencTBue HapyllleHUsi IPOLIECCOB pelVIMKALlUM XPOMOCOMHON U
rasmuaHon JJHK 6akrepuu norudaot. To ecTh B pe3yabrarte aci-
CTBHUS GTOPXHUHOJIOHOB pa3BUBAIOTCA OaKTepULLMOHbIE 3D PEKTHI.

3T hepMEeHTH MPUHUMAIOT ydacThe B GOpMUPOBAHUH NPOCTPAHCTBEHHOH
cTpyKTyphl JHK 6aktepuit npu ee perinkauuu. [pu 3tom JHK-rupasa kara-
Au3upyet paciieTeHue HuTeit JHK (oTpuilaTeibHYy1O cynepcnnpalusaiuio), a
Tonou3oMepa3a [V BIusieT Ha pa3belMHeHUe (IeKaTeHAILIMIO) 3aMKHYTHIX KO/b-
ueBbtx MosieKyl JJHK. Cyntaercsi, UTO OCHOBHOI MULLEHBIO GTOPXUHOIOHOB B
KJleTKax I'paMOTpluaTelbHbix GakTepui siBnsieTcsl NpeuMyuiecTBeHHO JHK-
rupa3a (Tornou3somepa3sa II), a y rpaMonoxurenbHelX — ToltousoMepasa IV.

Kpome 3Toro oCHOBHOTr0 A€MCTBUS, (DTOPXUHOJOHBI MOTYT IO-
NaBJISATh CUHTe3 OakTepuanbHbIX Oe1KOB MU HapyllaTb NpoHUIlae-
MOCTb BakTepuanbHbIX MEMOpPaH, CHUXas UX YCTOMYUBOCTD K peak-
LIMSIM BHEKJIETOYHOTO LIMTOJIM3A.

Haubosiee U3BeCTHBI U3 3TOM rpyrinsl npenapatos: Liunpodgio-
KcauuH, [leppaokcaunH, Odnokcauuu, HopdaokcauunH. Pasnuy-
Hbl€ (PUMPMbI BHINTYCKAIOT 3TH Npenaparh! N0l CBOUMH WIMPOKO U3-
BECTHbIMM KOMMepUYeCKUMM Ha3paHUAMU — KBuHTOp, Llunpotai,
Lunponet, Uudppan, Tapusua ¥ ap. YcTaHoBIeHAa aKTUBHOCTb 3TUX
AaHTUOHOTUKOB B OTHOLIEHHUM MHUKODaKTepui TyOepKyie3a

B HacTogllee BpeMs NMpenaraloT BhIACAATb (GPTOPXUHONOHH 1],
11 u IV nokonenuit. PropxuHonoHsl II nokonenus (unpodok-
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calmy, OgiokcaH U 1p.) Haubonee 3PPeKTUBHO BO3MeUCTBYIOT HA
rpaMoTpHLaTeAbHble GakTepuH, ocoGeHHo Ha aspobml — E.coli,
Proteus vulgaris ¥ a1p. B oTHomIeHUM TPaMNOIOXKUTEIbHBIX OaKTe-
pyil KU KOKKOB (0COOEHHO NMHEBMOKOKKOB) MX aKTUBHOCTb MeHee
BhipaxeHa. OTMeYaloT HU3KYID aKTUBHOCTb 3TUX COEIMHEHHMH IIpU
aHa3poOHBIX UHPeKUUAX. MHOrma Ux Tak M Ha3biBalOT — «rpaMoT-
pyLaTelbHbIE (GTOPXUHOIOHBI»,

®T1opxuHoaonb! 111 nokonenuns (Jlesopaokcaumu, Cnapdiok-
CalIMH) MOJYYWIM Ha3BaHHE «PECIMPATOPHbBIX», MOCKOJIbKY UMEIOT
BbIPaXEHHYI0 aKTMBHOCTb B OTHOLIEHUM ITHEBMOKOKKOB, XJaMH-
JIMA 1 MUKOIUIA3M, Y4aCTBYIOWLMX B pA3BUTUU peclTUpATOPHBLIX 3a-
6oneBanuil. U ato 6e3 noTepy akTHBHOCTH B OTHOLIEHUU IPaMOT-
pyuaTeJbHON MUKPOGDJIOPH!.

B HacTosliee BpeMs pa3pabaTbiBalOTCAd HOBbie (PTOPXMHONOHDI
IV nokonenusi. OnMH U3 HUX — MoKcUpaokcalKH. DTH npernapa-
Thl BbICOKO3((eKTUBHbl He TOJbKO B OTHOLUEHWM IpaMoOTpUla-
TeJIbHOM, HO TAKXKe TpaMIOJOXUTEAbHON U aHA3pOOHOII MHUKpO-

driopbl.
10.1.1.3. CynbdaHmnnamuasl

CynbdanuiaMuabl — OAHA U3 CTApeHHIMX TPy XMMUOTEpa-
MNeBTUYECKUX CPEICTB. AHTUMHUKPOOHEBIE CBOMCTBA e€ NEpPBbIX Npel-
CTABMTEJICA — KPACHOTO K GEJIOro CTpEeNTOLMHIa — ObIJTH H3BECTHH
eule B 30-x rozax XX Beka.

DTy rpyny npenaparoB TakKe 00beIUHSET OOIIHOCTh UX XUMU-
yeckol cmpyxmypbi, B OCHOBE KOTOPOM JEXUT CyibpaHUI0Bad KUC-
nota (cM. puc. 10.1). Tlpyu 3TOM atom Bomopola B aMUHOIDYIe
B MOJ0XEHUHU 4 MOXKET ObITh 3aMeHEH KAKUM-JIM0O paauKajloM, 4YTO
M MOpPOXIAacT Bce MHOTroo0Opa3ue rnpenaparoB 3ToM rpynnbl. Mexa-
HU3M deitcmeusi CynbaHUIaMUI0B NOCTPOEH Ha OIU30CTH UX XUMMU -
YECKOM CTPYKTYpPbl K CTPYKType napaaMUHOOEH30MHOK KHCIOTHI.
JTa K1C0Ta HeoOXxoauMa DaKTCpUsM U1 CUHTE3a HEKOTOPBIX poC-
TOBBIX (paKTOPOB, CBA3AHHBIX C (HOJIMUEBOI U AUTUAPOGOINEBOIN KH-
cJIoTaMu.

CuuTaercs, YTO MUKPOOpPraHYU3Mbl BMeCTO nNapaaMUHOOEH 30 -
HOM KUCJIOTbl HAUMHAIOT 3aXBaThiBaTh CyJAb(aHUIaMUAbl, KOTOPbIE
XOTSl M MOXOXM CTPYKTYPHO, HO (pYHKUMY NMapaaMUHOOEH30HHOK
KU CJIOTBI BHITTOJHAThL He MOTYT, B pe3y/ibraTe TaKoro KOHKYPEHTHO-
rO CBA3LIBAHUS MHTMOUPYIOTCA (PYHKLIMY MHOTUX (PEPMEHTOB U Ha-
pyuiaeTcs Ux 6MocHHTE3 (B TOM UMCIE U HEKOTOPBIX TOKCUHOB).

HeictBUe cynbdaHUIaMUAOB MPUBOAUT K GakTepyocTaTUYE-
cKoMy 3¢deKTy, KOTOPbliA MOXET HCUE3HYTb INpPU NpeKpalleHUH
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npueMa rnpenaparoB. 1103ToMy npueMm cyabpaHWIaMHIOB ROJXKEH
ObITh UTUTENIBHBIM.

CuwurTaeTcs, 4TO Npenaparb! 3TOH rpyIIbl MOTYT ObITh AKTUBHBI -
MY KakK B OTHOLIEHMM TpaMOTpULATEJLHOM, TAK U B OTHOLUCHUM
rPaMIIOJOXHUTEIbHOK MUKpodaopbl. [TpakTHYECKH Xe CylleCTBYIOT
OTNEJIbHbIE TAMMbI — YYBCTBUTEIbHbIE U HEYYBCTBUTEJIbHBIE —
K cyabpaHunampnaM. IlpudyeM KoJIM4eCcTBO CyJib¢aHWIAMHUIOYC-
TOHYUBLIX MUKPOOPraHM3MOB JIOCTATOYHO BEJHUKO, MOCKOJBLKY
NMPUBBIKAHKE K HUM pa3BUBaeTcsi ObICTPO, 4 UCTOPHUSI NPUMEHEHMS
rnperapatoB 3TO#) rpyrnnp BeCbMa IUTUTEIbHAS.

B HacTosiee BpeMs cyibghaHWIaMKIb HAXOAAT WIXPOKOe NpH-
MEHEHHEe B KAYeCTBE MpenapaToB, KOTOPbIE UCIIOb3YIOT COBMECTHO
C IPYTUMHY aHTUMUKPOOHBIMHU CPEACTBAMU — AaHTUOUMOTHUKAMMU M JIP.
JoBonbHO 3¢pPeKTUBHBIM TpernapaToM okasaicsa bucenros, conep-
xaiui CynbgpameTokcason B KOMOMHaLUM ¢ TpuMeTanpuMoM.

Ilpennonaraercsa pasfeisitb cyabpraHUIAMHUAB B 3aBUCUMOCTH
OT AU TENIbBHOCTH UX LMPKYJISILMM B OpPraHu3Me Ha YeTbipe OoJbLLIneE
IpyMnbl:

1) NpenapaTbh! KOpOoTKOro neicteus — Crpenrtouua, Hopeynb-
dazon, Jrtazon, CynbpaiuMesuH;

2) npenapathbl cpeaHero aeicTeuss — CynbghasuH;

3) npenaparbl AMUTeNbHOrO neicTBUS — CylbHOAMMETOKCHH,
Cynbdonupuiasuy;

4) rnpenaparb! CBepXNUTENbHOTO AeiicTBUA — CyJlibhalieH U ap.

10.1.1.4. HutpodypaH.l

HutpodypaHs — rpyrnna aHTUMHKPOOHBIX NpenapaToB, J1aBHO
M3BeCTHas B TepalleBTU4eCKOM NMpakTuke. 1o xumuyeckomy cmpoe-
HUI0 OHA OOBEOUHAET NPOU3BONHBIE PypaHa, aTOM BOAOPOAA KOTO-
PbIX B [TOJIOXXEeHUU 5 3aMeHeH HUTporpynno# (cm. puc.10.1). Otcio-
Jla ¥X TPYINNoBoe Ha3BaHUe — HUTPOGYPaHDI.

MexaHu3m Oelicmsus 3aKkiiloyaeTcss B CIOCOOHOCTU BBICTYNAaTb
B Ka4yeCTBe akKUeNnTopoB Boldopona. biaroaapg 3toit cnocoGHOCTH
OHU YCNELUIHO KOHKYPUPYIOT B LIEIM OKUCIUTEIbHO-BOCCTAHOBH-
TEJIbHbIX peakLMi ¢ eCTeCTBEHHBIMM aKLENTOpaMyu — (PIaBUHOBHI-
MU PepMEeHTAMHU, UXUTOXpOMaMHU U 1p. B KoHeYHOM HTOTEe 3TO NpH-
BOIUT K HapylLleHHI0O MeTaboiu3Ma KMCIoponaa y MUKPOOPTraHU3-
MOB, M OHHU norubaoT. B 3aBUCUMOCTH OT 103bl, pa3BuBaeTcs 6ak-
TEPUOCTATHYECKHUH WM OaKTEPHLUAHBIN 3 PeKT.

CuutaeTcs, 4TO HUTPOGYpaHbl 006JaNAI0T LIMPOKUM aHTHUMUK-
pPOOHBIM CrIeKTPOM, OXBaThIBAIOLLUM IPaMITOJIOKUTENLHYIO U FpaMo-
TPULIATEJNILHYIO MUKPO]JIOPY U HEKOTOPBIE MPOCTEHILIME U TPUOHL.
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I'lpvBbiKaH¥E K HUM pa3BUBAETCH ME/LJIECHHEe, YEM K CY.Ib(PaHHU-
JJaMHUIaM, OTHAKO Ha COBPEMEHHOM 3Tarie NMPUMEHSIOT 3TY I'PYIy
NpenapaToB IOBOJbHO PeKO U B OCHOBHOM HapyxHo. B HacToslee
BpeMs U3 MpenapaToB 3TOH Ipynnbl yallle UCToJb3yioT Dypauni-
nuH, PypasonunoH, PypanoHuH.

10.1.2. MNpoTBOBUPYCHbIE XUMUOTEPaNeBTUYECKNE
cpeacTBa

Ycnexu B noucke 3PeKTUBHBIX MPOTUBOBUPYCHBIX XMMHOTE-
parieBTUUECKHUX MpenapaToB NoKa He CTOJIb 3HAYUTEIbHbI, KaK B 06-
JIACTH TpOTUBOMUKPOOHHX cpeacTB. Kak npaBuio, uMelouinecs
B TeparneBTUYECKON NMpaKTHUKe NpenapaTh! 001anaoT 10BOJIbHO HU3-
KoM 3¢ ¢PeKTUBHOCTHIO, U TO, B OCHOBHOM, B C/lyyae MpUMEHEHHUS Ha
paHHMX cTanusax Oosie3HH. OHY MMeloT Y3KMiIl CrNeKTp ACHCTBUSA
(MHOTIa 0O HECKOJMbKHUX BUIOOB) U K HUM OLICTpO (pOopMUpYETCH pe-
3UCTEHTHOCTDb Yy NMaTOTeHHbIX BUPYCOB.

Tem He MeHee, 3TO HanpabjieHMe MHTEHCHMBHO pa3BUBAETCH,
0cOGeHHO B CBSI3U C HIMPOKUM pacnipocTpaHeHueM AlIDS, renatu-
ToB B u C, rpuIina u Apyrux BUpYCHbIX MHGpEKHUH, C KOTOPLIMMU 1O-
Ka He yaaeTcs 60poThCs MPU MOMOLLIY BaKLMH.

B HacTosiiiee BpeMsi Bce MPOTUBOBUPYCHBIE MpenapaThl npel-
JlaraloT YCJIOBHO pa3fieJisiTh Ha:

1) uHTEPPEpOHDbI U UHTEPDEPOHOTEHb!;

2) aHoMaJIbHbl€ HYKIE€O3UIIbI

3) UHrMOMTOPBI NpOTEas;

4) npenapaThl pacTUTEJbHOTO MPOUCXOXICHHS;

5) npou3BOAHbIE aMAHTAIMHA U IPYTrUX TPYNIT CUHTETUYECKMUX
COeIMHEHUH.

PaccMOTpUM 3TH TPYNIB HECKOJIBKO MOAPOOHEE.

1. Humepgheponot u unmepgpeponozensi

Eciau paHblue MHTEpPEPOHDB! MOJYYalIN U3 JIEHKOLIUTOB NOHOp-
CKOH KpOBH, TO B HACTOflllee BpeMSl 3TO, B OCHOBHOM, NMPOIYKThI
reHHOH MHXeHepuH. B MpoTUBOBUPYCHON TepaniMy UCMONbL3YIOTCA
NMpeUMyLIECTBEHHO a Y (3-UHTEepdEpOHbI.

CBoiicTBa U MEXaHM3M UX NeUCTBUS IOCTATOYHO NMOAPOOHO pac-
CMOTpeHb! B 24. 9.1.1. UHTepdepoHB NOAABASIOT CUHTE3 BUPYCHBIX
GenxoB. TMIMYHLIMHM KOMMEPUYECKHMM NipellapaTaMU a-uHmepge-
POHO8 B OTEYECTBEHHON NMpaKTUKE ABNSAIOTCA:

a) Peadepon;

6) AlibdpacdepoH;
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B) BanbgpepoH,;

r) PeanpaupeH.

IlpenctaBurenu B-unmepgheporos:

a) betadepoH;

6) Pebudo.

WHaykTopaMy BbIpabOTKHY 3HAOTEHHOIO0 HHTEpGgEepPOHa B opra-
HU3Me — UHTepgpEepOHOTeHAMU ABASAIOTCSA, IO CYTH, O4eHb MHOTHE
BellecTBa: BaKUMHBI, UMMYHOCTUMYJISATOpPDI, JleKApCTBEHHBIE Tpe-
napatsl. CyMuTaeTCsi, YTO CUNBbHOI UHTEPHEPOHOTEHHOK aKTUBHO-
CTbIO 00J1adaloT Npenapatbl 0aKTepUANIBHBIX JIUMTONOJIUCAXapUIOB
(IlponuruozaH ¥ 1p.), MUKpPOOHBIX MNoJUcaxapuIoB (3MMoO3aH
U 1p.). Croaa Xe OTHOCAT npenapaTbl HYKJI€MHOBBIX TOJUMEPOB
(IMonynan, HykneuHart HaTpus, IToauryaumsn, AMIUIMTEH); HU3KO-
MoJleKyasipHbie TonugeHonbl (TozanuaoH, MeracuH, Poracun);
Jdnba3zon MU HU3KOMOJEKYIApHbIE apoMaTUYeCKUE YIJIeBOAOPOAbI
(LuxnodepoH, Heosup).

HekoTopbie aBTOpH OTMeYaloT 3HAyuTelbHble NpPeUMYIEeCTBa
B [TpUMEeHEeHUU UHTep(dEPOHOTeHOB 10 CPABHEHMIO C BBEIEHUEM YH-
CTBIX PEKOMOMHAHTHBIX UHTEP(pepOoHOB. Bo-nepBbix, UHTepdepoHO-
reHbl BbI3bIBAIOT BbIPabOTKY 3HAOICHHOro (CBOEro) WHTepdepoHa,
KOTOPbIH B OTJIMYKE OT peKOMOMHAHTHBIX UHTEp(hepOHOB He obana-
€T aHTUIeHHOCTBIO UISi COOCTBEHHOTO opraHu3Ma. Bo-BTOpbIX, 3HO0-
reHHbl1 HHTEpQEPOH BbipabaThiBacTCs B GUIHMOJIOTUYECKHU TIpUEMIIe-
MbIX KOJIH4eCTBax U QYHKLIMOHUPYET WINTENbHO. PeKOMOMHAHTHLIA
Xe UHTepdhEepOH ObICTPO MHAKTUBUpPYeTCS. B-TpeTbuX, Kak npaBuio,
3HIOreHHbIt MHTepdEPOH GoJiee aKTUBHO BbipabaTbhIBAETCA UMEHHO
B T€X OpraHax, Ine MpOXUCXOAUT pa3BUTHE MATOJNOTMYECKOTr0 IMpollec-
ca, a MOTOMY MCnob3yeTcs Goee apheKTUBHO. B-YeTBEPTbIX: MHO-
rvue UHTepdepOHOTreHb! NapalIeibHO ¢ MHAYKLIME UHTEpdEepoHa 3a-
MYyCKaIOT Y JIpyrye peakliMM UMMyHMTeTa. [ToaToMy peanuszauus re-
HETUYECKHU AETEPMUHUPOBAHHbBIX BUPYCHEHUTPAIMIYIOIIUX MEXAHU3-
MOB OKa3biBaeTcs 0oJsiee NMOJHOUEHHOHK U 3(pPEKTUBHOMA.

2. AHomaabHbIe HYKA€03UObI

[lepBbie npenapaThl 31O FpyNnbl ObUIM CUHTE3UMPOBAaHbI elle
B 60-e roabl XX cTtonetus. [pynna o0beAHHSAET NpenapaTthl HYKJ1€0-
3UJI0B, MTOXOXHUX (HO HEe WIEHTUYHBIX MO CBOEK XuMUYeCKoU CmpyK-
mype) Ha HOpMaJlbHble HYKJIEO3UAbI, BXOISLIHUE B COCTAB BUPYCHOTO
reHoMma. CUMTacTC, UYTO MexaHu3M ux dedcmsus OCHOBaH Ha TOM, YTO
aHOMaJlbHble HYK1€03MUAbl, B KOHEYHOM CYeTe, MOAaB/SIOT aKTUB-
HOCTb (pepMeHTa — 0OpAaTHOM TPAHCKPUIITA3bl, KOTOpas CBsi3aHa CO
CUYUTBIBAHUEM TEHECTUYECKONH MH(POPMALIMHU,
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Haubonee u3BecTHbIE NIpenapaThl 3TOH rpynnbl — A3HOOTUMU-
IUH (3U00BYIHH), PubaBUpHH, ALUKIOBHP.

3. Hnueubumopot npomeas

JIpyrasi, oTHOocuTeIbHO HOBas I'pyMna, MPOTUBOBUPYCHbIX Tpe-
napaToB (M3BeCTHH ¢ cepearHbl 90-X IT.) BK1I0YaeT npenaparhl, U3-
OvpaTeIbHO MHIrMOUPYIOLLIME BUPYCHYIO NpoTeady. OCHOBHBIE 3KC-
MepUMEHTH! B 3TOH 00J1aCTH MPOBORATCA Ha Monenu Bupyca AIDS.
OTMeyajoT ycuieHue MpOTUBOBUPYCHOM 3((PEKTUBHOCTH NPU COB-
MECTHOM MCNONb30BaHMM HHIrUOMTOpOB rMpoTea3 Bupyca AIDS
Y AaHOMAJIbHBIX HYKJ1€03MUI0B.

OCHOBHOM MpencTaBuTeNb 3TOU rpynnbl — UHAMHaBHD.

4. Hpenapamot pacmumeabno20 npouUcXoncoeHun

JKCTPAaKThl MHOTMX pacTeHUil, a TaKXe UX 3PHpHLIe Macia o6-
JIalalT HEKOTOPOH NMPOTUBOBUPYCHOMH aKTMBHOCTLIO. Y HHMX pas-
JIMYHas XUMHYecKasl CTPYKTYpa U pa3iindyHble MEXaHU3MB! TeHCT-
BMS. [IpeMMylieCTBEeHHO UX AaKTUBHOCTB CBOIUTCS K BHEKJIETOYHO-
MY MOBPEXICHUID BUPYCHBIX 4acTUL (BUPYJIULIMAHOE ICHUCTBHUE)
M UHAYKUMU MHTEpGEPOHOB a M 3.

TunuuHbie NpeACTaBUTENAN 3TON Ipynnbl — Joccuno, Annusa-
puH, ®aako3ua u ap.

5. Ilpouseodnvie amanmaduna u dpyzux zpynn cuHmemuve-
cKkux coedunenuil

AMaHTaa¥H U MnpenapaTbl pOACTBEHHON €My Ipyrinbl 00/1analoT
ornpenejeHHOW aKTUBHOCTBIO B OTHOHIEHWE BUPYCOB rpunna A u B,
0COOEHHO Ha paHHMX cTaausax Oose3Hd. IlpencTaBHUTENIMM 3TOM
Ipynnel npenaparoB: AnanpoiuH, JleitugpopuH, PeMaHTaauH,
MunaHTaH.

OCHOBHON MexaHu3M ux Belicmauss CBOIUTCA K HAPyLIeHHUIO CHH-
Te3a HEKOTOpPbIX BUPYCHbLIX GeJIKOB, B 4aCTHOCTH, M-6eJika Bupyca
I'pUIIna, a TaKkxe K oAaBIEHUIO NMPOLIECCOB BUPYCHOM ancopbiivy Ha
KJIeTKax Xo3d1Ha, B pesyabraTe HapylaeTcs cGopKa 3Toro BUpyca.

Ipyrue cMHTeTUYeCKHe MpernapaTthl, UCHO/Jb3yeMble B aHTUBHU-
PYCHOI1 XMMHOTEpAlNMUHU, NIOKA TPYAHO OOBLEAUHUTL B Kakue-JIMbo
TPYNIbI HA OCHOBE MX XMMMUYECKOTO CTPOEHUS. ITO CBA3AHO C UX
MaJlIOYUCAEHHOCTbIO U GONBLUNM CMeKTPOM TakMX NMPOTUBOBUPYC-
HBIX cpencTB. B HacTosilllee BpeMs cpeay HUX Hauboslee U3BECTHEI
®dnopenanb, OKcoauH, MeTtucasaH, TebpodeH, boHadpToH.
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Mexaru3m ux delicmausa CBOAUTCS, B OCHOBHOM, K INOBPEXICHUIO
BUPHUOHOB 10 UX NPOHUKHOBCHUA B KJIETKY XO3MHA (BUPYJIULIMA-
HOe NENCTBUE).

10.1.3. NpoTusonapasnuTapHbie XMMUOTEpanesTUYecKue
cpepcrea

[IpoTuBonapa3suTapHbie MpenapaTel — 3TO O4YeHb GOJbUIASA
rpyInrna BELIEeCTB, CYIUECTBEHHO pa3iMyaloliuXcs Nno XMMUYECKOMY
CTPOECHMIO U MexaHU3My neicTBus. Ilpemrnaraerca ciaenyioiuas HUX
CUCTEMATHU3ALIMS.

Ilpexne Bcero BuLICASIOT NpenapaThl, UCITOJb3yeMble TS Jede-
HMS npomo3oiinbix 60j1c3Hel, BbI3bIBaeMbIX NMpocTeiiuumu. dpyras
rpyrnna rnpenapaTtoB MpUMEHAETCS s JIeYEHUS 2eTbMUHMO3HbIX BO-
Jie3HeH. TpeTbs rpynma xXuMUOTepanieBTUYECKUX CPeACTB HarpapJie-
Ha Ha JicyeHUe Oone3Hel, BLI3bIBACMbIX Pa3/iIMYHbIMU KaewamMu U Ha-
CEKOMbIMU.

1. Ilpenapamut 0aa aevenuna npomo3oinvix boaesneil

M3 3tux npenapatos Hauboslee U3BECTHB NMPOU3BONHBIE HUT-
pOUMMIA30/1a U HUTPOTHA30/1a; TUMUYHbIe TIPEICTABUTENU 3TOM
rpynnsl — MeTpoxunaazon, Tunuaason, Hutasol.

Insg neyeHUss MalsipUM M IPYTUX KpOBOMapasuUTapHbIX 6ojes-
HEM Yaule BCero UCnob3yloT NPOU3BOAHBIC AMMHOXHHOIMHA (X10-
paxuH, [IpyMaxun, XuHouun), mpou3BOAHbIE AMAMUHONTUPHUMUIH -
Ha (XJIOpHOMH) ¥ 9-aMMHOaKpUIUHA (AKPUXHH).

2. Aumuzesomunmusie cpedcmea

Cpeny pa3JIM4HbIX AHTUTEJIbMHUHTHBIX NTPENapaToB MOXHO BbI-
JIEeJIUTh HecKOJIBKO Haubojiee MepCreKTUBHBLIX U 3 (dHeKTUBHBIX
NMOArpynm, Knacuukanmuss KOTOpbIX TakKe OCHOBaHA Ha XUMHYe-
CKOM cTpyKType. K HUM OTHOCATCS:

— asepmermunsl (MUBoMek, Uvaektun, JekTtoMakc). HeicTBy-
JOT Ha KPYTAbIX U Apyrux yepBeil. MexaHu3M nefiCTBUS OCHOBaH Ha
aKTHMBHU3aLIMY paboOThl TIIyTaMaT3aBUCHMBIX KaHAJIOB, YTO YCHUIIMBA-
€T TPAHCMOPT HOHOB Y BbI3bIBACT Napalvy MYCKYJaTyphbi;

— npou3solusbie umudasona (Jlesomuson, MebeHnaszo;1, Meana-
MMH, AnbGeHaa3on). JIeAcTBYIOT Ha KpYyIiblX 4epBeil (HeMarton)
¥ TpeMaTon. CyuTaeTcs, YTo MexaHU3M NeHCTBHUS 3TUX NpenapaToB
OCHOBAaH Ha UX CBA3bIBAHUM C [3-TYOYJIMHOM U HapylleHUEM CHHTE-
3a CTPYKTYP KYTHKYJIbI;

— canuyunamudsl (Penacan v ap.). JeicTBYIOT Ha ITIJIOCKHX yep-
BCH M Tpemaron. MexaHW3M aeilcTBUSI OCHOBAH Ha MNoJaBJIeHUU

240



TTPOLIECCOB OKUCAUTENIbLHOro (hochopuiupopaHusi. OTMeUaloT, UTO
rocjie CMepTU NNapa3sUToB CKOJIEKChl TOXE MOTYT yaansiThcs U3 CUC-
TeMbl KHLLeYHUKA,

— nunepasuts! (TIunepasuH, Outpa3un). JeiicTByIOT Ha Kpyr-
JbIX yepBeii (Hemarton). [1penapaTtsl BbI3bIBalOT Napaiuy MYCKyJa-
TYPbl I'€JIbMUHTOB;

— nupa3sunousoxuHonur (IlpasmkBanTten). JleiicTByeT Ha Kpyr-
JIBIX YepBeH (HemaTton). MexaHU3M AeficTBUSI OCHOBAaH Ha NOBbLILLE-
HUU NPOHUULAEMOCTHU KJIETOUHLIX MeMOpaH Mapa3uTa U1 MOHOB
Ca. B pesynbrate pa3BuBaeTcs napajiuy MYCKyaaTyphi;

— npou3sodHsle nupumuduHa (T1upaHTen u ap.). B ocHoBe Mexa-
HU3Ma AeHCTBUSA JIEXKUT UHTUOUpPOBAHUE XOAUHICTEpPaA3bl, a TAKXKE
HapylueHUe aKTUBHOCTHU pslda HeHpoTpaHCMUTTEPOB napa3urta.
B pesyabraTe pa3pyBaeTcs rnapaiuyd MycKyJaaTyphl.

3. Hucexmuuuonste u axapuyuonsie npenapamai

B HacTosluee BpeMs 3THU nipenapaThl npeanaraloT NoApa3neisaTh
Ha HeCKOJbLKO JOBOJILHO OOJILIIMX NOATPYTIN:

1) autubruorukn (ABepMekTHH, HukkomuuuH, JlopaMekTHH
W ap.);

2) coeaAnHeHUd aucdeHuna (beH3nnbeH3oat, A306eH3aH);

3) xapbamartHele nNpousBoaHbie (Kapbdapun, beHoMun);

4) npou3BoaHbie AMHUTpodeHKa (IuHokan, JIuHeKc);

5) npousBoaHble popMamMuduHa (AMuTpas, PomMeraHar);

6) perynsitopbl pocTa ([JlodheHanuH, OnyHHUKITIOKCYpPOH);

7) ¢pochoopranuyeckue BelecTna (Xopodoc, Auxinodoc);

8) npoussoaHbie cepbl (Cepa, MecynbdeH, Cyabdapam);

9) nuperpouast (Llunepmerpun, JlenstameTpuHd, PaymerpuH
u ap.);

10) HeknaccupUUMpoBaHHbIe npoayKThl (Kio3zanrten, MeHa-
3aha0p).

Haunbornbllye nepcrieKTUBLI Cpedd 3TUX NperapaToB B HACTOSI -
liee BpeMsl UMEIOT aHTHOUOTUKHU (ABEPMEKTUHBLI) U MTUPETPOUIDI.
TpanMUMOHHO LLIUPOKO UCTIONB3YIOTCS Ioka (ochoopraHuyecKue
BeLIeCTBa U [IPOU3BOIHLIE CEPBI.

10.1.4. OcHOBHbIe npobnemMbl U NepcrnekTUBLI
XuMuoTepanum UHPEKUNORHbIX bonesHen

IMpuBeseHHbIE Bbillie MaTepUalibl CBUAETENbCTBYET O T'MTaHT-

CKOH paboTe no nOoUCKY 3(PPEKTUBHBIX XUMUOTEpaneBTUYECKHUX
cpeacTB. I1yThb 3TOT Bcerda Ka3ajncsd Haubosnce JOTMYHBIM: €CTh 00-
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Jie3Hb — eCTb Napa3uT, ABIAILIUNCS €€ NpUYrMHON. ChnexoBaTellb-
HO, HAllO0 YHUYTOXUTh BO3OYAUTEND, U O0NIe3HB NpeKpaTUTCA.

Ha npakrtuke nojydyaercs He Bce Tak npocTo. 2KuBasi MaTepusi
BCETHa OKA3bIBAETCS «yMHee» HEXXHUBBIX XMMHYECKUX MoJieky. bia-
roaapsi U3BMEHYMBOCTH U CNOCOOHOCTH ananTHUpPOBaTbCsl K BO3neii-
CTBUIO pa3jIMUHBIX HEBNAronpHUATHBIX GakKTOpOB, NOSBASAIOTCS HO-
Bbl€ LITAMMBI U pachl BO30OyauUTENEN, YCTOWUUBHIE K CaMbIM, Ka3a-
Jlock 6bl, 3¢deKTUBHLIM cpeacTBraM. OHM nepenaloT reHeTUYECKYIO
UHGOpMaLIMI0 0 cnocobax pe3UCTEeHTHOCTU CBOEMY NOTOMCTRY, a
UHOIAa ¢ NOMOLIBIO NMJasMUA (BHEXPOMOCOMHOTO T€HETUYECKOTO
MaTepHalla) U ApyriM MHKpoOopraHu3MaM B MeCTHO#l nmaToreHHoi
«accolralum».

MexaHU3MBl pe3UCTEHTHOCTH NapasuTOB MOTYT OLITh pa3JiMy-
HbIMU. Ho yallle Bcero napasuthl 1460 HauyyHaIOT NpoAyLUUpPOBaATh
(hepMeHTBI, paspyllaloline XuMUoTepaneBTUUYECKUEe cpeacTBa, JU-
00 M3MEHAIOT NPUBBIYHBIE peaKLUM MeTabonu3Ma Ha AyOiupylo-
lIKe, C UCTIONb3OBaHUEM APYIUX (PEPMEHTHBIX CUCTEM.

B pesynabrate, uepes HECKONBKO JIeT (MHOTINA HECSATKOB JeT)
NpUMEHEHUS NpenapaToB B TepaneBTUYECKOI NPAaKTUKE, UX 3 de-
KTUBHOCTh CYLIECTBEHHO cHUXaeTcs. OcobGeHHO HarasaHo 3TO
BUJIHO Ha npHUMepe He TONLKO CcyAbhaHUNaMUIOB U MEeHULIWIIHU-
HOB, HO U 3(pPeKTUBHBIX COBPEMEHHLIX MpenapaTOB — A3UAOTHU-
MUuIuHa, LHedanocnopruHos, UBepMEKTUHOB U Opyrux.

Takum obGpazom, dopMUpoBaHUe pe3ucmeHmHocmu (nekapcm-
geHHol ycmouqusocmu) Yy NaTOTeHHLEIX MUKPOOpraHU3MOB — 3TO
neppooyepenHad npodbaeMa XUMUOTepanUd UHGEKUUOHHBbIX Oo-
JIE3HER.

I pyroii npoGiaeMoii xuMHuoTepanum, oco6eHHO B MUKpOGHOI10-
TUH, siBNseTCs ToTANbHOE Hecneliudryeckoe deiiCTBUE XUMHOTEpa-
NeBTUYECKUX NMpenapaToB. [loeubaem He TOAbKO MATOTEHHAS MUK~
podaopa (oyeHb 4acTO OHa BOBCE U He NOrubaet), HO U HOpMansHaA
MuKpoghnopa, 3acensiiollasl ecTeCTBEHHbIE TTOJAOCTY opraHu3Ma (Ku-
LIEYHBLIH U peCIUPATOPHBINA TPAKTHI), KOXY U T. 1. B KOHeuHOM UTO-
re 3To NpUBOAUT K AUcOaKTepuosaM, YTo, B CBOIO OYeEpeb, CTAHO-
BUTCS cepbe3HON 0O0Jie3HbIO U TpebyeT NMpUMeHEHU ApYyIrux Tepa-
MEeBTUYECKUX CPELCTB.

Cepbe3HbIMY MpoOGAEeMaMU XUMHUOTEpaNUy SBISIOTCS mMOKCUY-
HoCMb U noboyHbIe Ihexmsl IPUMEHSIEMBIX NpeTiapaToB. s Kax-
IOro JNeKapCTBEHHOro cpeicTBa UMeeTCs GOJIbLLIOE KONHYECTBO
NpoOTUBONOKa3aHM U NpU UX Ha3HaY€HUU BCeraa HeoGXOZUMO
YYUTBIBATh HHAWBHUAYAJIbHYIO YYBCTBUTEJILHOCTbh OpraHU3Ma K rnpe-
napary. [Tpu 11U TeIbHOM NPUMEHEHUHM AE€KAPCTB TOKCHUECKUE -
ek Thl MOIYT HapacTaThb.
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Vi TeM He MeHee, pa3BUTUE XUMUOTEepareBTUUECKOTO HanpasJe-
HUSI Ha COBPEMEHHOM 3Tarne NMpoUCcXoIUT oyeHb UHTeHCHBHO. Ka-
KUE NEPCNEKTUBLI Pa3BUTUS ITOr0 HallpaB/ieHUs cael0Bajlo Obl OT-
METUTD?

bnaroaapsi NOCTOSSHHOMY NMMOUCKY Y BHEAPEHUIO B ITPAKTUKY HO-
BbIX TPYNIT XUMUOTEpaneBTUYECKUX CPEICTB, Y MUKPOOPIraHM3MOB
He YCrneBaeT pa3BUBaThLCs B 0OJILILIMUX MacllTadaX pe3UcTeHTHOCTDb K
3TUM npenaparaMm. Kakoe-To BpeMsi TaKue NpenapaTbl BecbMa 3¢-
(beKTUBHBI, U UX MOXHO C yC[IeXOM [IPUMEHSITh, ITOKA HE [10ABATCS
OpYTrUe npenaparbl, ¢ HOBLIMY CBOMCTBAMHU.

[TonyyeHue HOBLIX XUMHUYECKUX MPOU3BOAHbIX [TO3BOJISIET CHHU-
XaTb UX TOKCUYECKUEe CBOMCTBA, ynyJyllaTh 3¢pHEKTUBHOCTb AEHACT-
BUSI U COBEPLLUEHCTBOBATL (papMaKOKUHETUYECKHUE NMapaMeTPbI.

B kayecTBe nepcneKTUBHOIO HallpaBJieHUs cjielyeT OTMETUTH
CTpEMJIEHUE K KOMN/AeKCHOMY WCMNOJIb30BaHUIO cpa3y HECKOILKHUX
XUMUOTepaleBTUUECKUX TIPENAPATOB, YTO 3HAYUTEJBHO NOBLILIAET
ux 3pPeKTUBHOCTL. BXoasiline B KOMILIEKC COCTABAS FOLLIME AOJIXK-
Hbl o0nanaTb CHHEPruYeCKUM (B3aUMHO YycunuBaroluM) 3¢ dek-
TOM, He MOBBILLIATL TOKCUUYHOCTU MpellapaTa U, XejaaTejlbHO, obia-
IaTh PA3;IMYHBIMU MEeXaHU3MaMU ACHCTBUS.

B nocieaHue roabl MpocjeXXUBAETCS siBHAA TeHAeHUMS K Mpel-
NOUTEHUIO MEPOpPaNbHBLIX XUMMHOTEpalleBTUYECKUX CPEACTB, [O-
CKOJIbKY UX [TpUMeHeHUe cuuTaeTcs 6onee yaoOHLIM U Ge30ITacHbIM.

10.2. TPOBNOTUKU N DATH

Hpyroe HanpaBiaeHHUe HelTOCPEACTBEHHOr0 BO3AeACTBUS Ha Ma-
TOr€HHbII{ MUKPOOPTraHU3M — €ro MHrMOULUsl ¢ MOMOUIBIO XHBbIX
OuonorudyecKkux o0beKTOB.

HaBHo ObI10 3aMedyeHo, YTO HopMalibHasi MUKpodiopa K1lley-
HUKA, KOXHW U T. I. HepedKO IToaaRisieT aKTUBHOCTb [TATOreHHLIX ba-
KTCpUH, 0coDEHHO ecr OHU NpedcTaBsSIOT coboil HOBYIO LIS Op-
raHu3sMa MUkpodJiopy. DTo HHruoupyloliee AeHcTBUE pa3BUBAETCS
B pe3yJibTaTe CEKpe LU HOPMAIbHONW MUKpPO(dIopoit pa3iuyHbIX ba-
KTEPULUIHBIX CYOCTAHU UM (KOJTULUHOB, HAIIPUMED).

Jpyroit MexaHu3M — KOHKYpPEHUMUS 3a pcUCnTOPbl Ha NOBEPX-
HOCTU KJIETOK XO3sIMHA, a TaKXKe co3daHue Hu3koro pH. IToT 3¢-
(heKT 0OBIYHO pa3BMBAIOT MOJOYHOKUCIbIC 6akTepuu. Obpasyemast
MMU MOJIOYHasl KUCJoTa cHuxaeT pH M AeCTBYEeT TOKCUYHO Ha
MHOTUe cJ1aboBUPYJIEHTHbIE MUKPOOPTaHU3MBI.

B xauecTse npobuomuros, T. €. IPOAYKTOB, COAEPXKALLIUX XHUBbIE
KYJbTYPbl MUKPOOPraHW3MOB, KOTOpbIE 3aceisiloT eCTeCTBEHHbIe
HULUY MaKpoopraHu3Ma, UCNoJb3YIOT:
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— OUPUIYMOAKTEPHUU U MOJIOYHOKMUCbIE DaKTepUH;

— MOJIOYHOKHUCAbIE CTPENTOKOKKH;

— auuaopUNBLHYIO NAJTIOYKY;

— B.subtilis;

— E.coli ¥ Apyrue MUKpOOPTraHHU3MBI.

B uenoM, aHanu3Upys pa3BUTHE JAHHOIO HalpaBleHUS, MOXHO
rOBOPUTb O €ro OOABIION nepcreKTUBe, OCOOEHHO B JieYeHUH
U npopuiakTuke Gosie3Hell, Bo30yIUTeAH KOTOpbIX He oOnagaroT
BbIpaXXeHHBIMU BUPYJIEHTHBIMU cBOicTBaMU. U cBsizaHO 3To, npe-
JKIle BCEro, ¢ eCTeCTBEHHBLIM XapaKTepoM MPOTUBOMUKPOOHOI1 3a-
ILUTBI, JETKOCThIO MTPpUMeHEHUS Ha3BaHHBIX IIpenapaToB U UX CpaB-
HUTEJBHO HEBLICOKMMHU TOKCUYECKUMU CBOMCTBAMMU.

Eule olHO UHTepecHOe HallpaBllieHUe — gazomepanus, KoTopasi
UHTEHCUBHO pa3pabaTbiBanach B cepearHe XX BeKa. OCHOBLIBAET-
cs ¢darotepanus Ha UCNOAb30BaHUY GakTepUodaroB — oCoObLIX BU-
pPYCOB, 06J1analomUx criocOGHOCTBIO Napa3suTUPOBaTh B KJIETKaX OIl-
peneneHHbIX GakTepMii. Takue KyabTypnl OaKTepuii, sBiasiOILMECs
HocuTeneM OakTepuodaroB, NOJYUUIM Ha3BaHME JAM3OTreHHBIX
KYJALTYP.

B ycnoBUsx «in vitro» ¢aru BeI3bIBaIOT JU3UC KJIETOK MUKpPOOp-
raHMU3MoOB, K KOTOpbIM OHY ObIJIM anantypoBaHbl. Hano cka3zaTs,
YTO NpoLecc 3TOT J0BOJILHO cneluduyHbiil, U ¢daroBulii AU3UC
UHOTAA MPUMEHSIIHU ¢ LeJiblo TAaKCOHOMHYecKoi auddepeHUMalUU
MU KPOOpraHHU3MOB.

bbinyd OpeRnpUHATHI MHOTOYUCIEHHBIE TOMBLITKY CO3AaHUsA
cnelu@pUueckux aHTUMHUKPOOHLIX OakTeprodaro. OxHako B Halle
BpeMs HCNOAb3yeMbIE B MUPOBOM NMpaKTUKE npenapaThl TAKOTO TU-
na UCYUCHAOTCS OYKBanbHO eAMHHMUAMM. B yCHOBUSAX <«in Vivos,
B XHBOM oOpraHusMe 3pGeKTUBHOCTD UX NTOYEMY-TO MHOTOKpPaTHO
HUXKE, YeM B JJaGopaTOpPHbBIX YCIIOBMSIX «in vitro». TeM He MEHee, pa-
OOTbLI B 3TOM HamnpaBJeHUN NpPOI0JXKAKTCA, YU coobLIeHUs 00 yC-
MelHBIX UCBITAHUSIX TeX WX UHBIX (aroBeiX MperapaToB [epUO-
AUYeCKU MOSABASIIOTCS B HayyHoIl nuTeparype. BoaMoxHo, ansg yc-
NMEeLHOTO Pa3BUMTHS 2TOTO HallpaBieHUs] HYXKHbl KaKye-To [TpUHLIHU-~
NUanbHO HOBLBIE pellieHUs, 0cOOeHHO B METOLOAOTUM TPpUMEHEHUS
NpenapaToB.

10.3. MPENAPATbl AKTUBHOTO MMMYHUTETA

K npenaparam akTHBHOrO UMMYHHUTETA B HacTosIllIee BpeMs OT-
HOCAT ABe rpyniibl BelIeCTB: cneurduyeckoro u Hecneuupuuecko-
ro neiicrug.
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OaHa U3 HUX CTUMYJIHUPYET crieuuPprUiecKUii UMMYHHBIIA OTBET
U (GopMHUpYyeT AOCTATOYHO JUIMTEJbHYI0O UMMYHOJIOTHYECKYIO na-
MSATb K KaKUM-AUO0O KOHKpPETHBLIM aHTUreHaMm. TaKue npenaparhbl
ObIY Ha3BaHbI BakUMHaMU (y 3TOro HaspaHUS OOAblUas U XOPOILLO
U3BECTHAsA UCTOPUS).

Hpyras rpynna npenapaToB OKa3biBaeT Hecrieliudpudeckoe neii-
ctBde. OHa aKTuBHpyeT (WIM CYIIpecCUPYET) pa3fivdHbie BUIDI
U KJIOHBI KJI€TOK UMMYHHOI cUcTeMbl. K 3TO# rpynne oTHocsTCs
HecneuugpUyecKue CTUMYASTOPbl UMMYHUTeTA (MMMYHOCTUMYJIS-
TOPBI) U UMMYHORENPECCAHTDI.

B HayyHoit 1UTepaType BCTpevyaloTcd U Apyrue TepMUHBI L1q 0603HaYeHUs
HecneunduyecKHX UMMYHOCTUMYJIUpPYIOLIMX BelllecTB. OCHOBBLIBasACh Ha TOM,
YTO B pa3jIMYHLIX 103aX U NPU pasTUYHbIX GUIHOIOTHYECKHX COCTOAHUAX UX
IeiCTBUE MOXET Ko1ebaTbCs OT CTUMYIUPVIOLIETO 10 CYNPECCUPYIOLLIETO, MHO-
rve aBTOpbi NpearaloT BCIo 3Ty Tpynny nNpenaparoB Ha3blBaTh HMMYHOMOLY-
asaTopamu. JIpyrue apTopnbl npeAiaraioT Ha3biBaTh X UMMYHOKOPpEKTOpaMU —
Ha TOM OCHOBaHUH, YTO HMMYHOCTUMYJIUPYIOIUUE Npenaparhl, KaK MpaBuio,
HMEeHHO KOpPpPEeKTHPYIOT COCTOAHUE HMMYHUTETA. TO €CTb AOCTATOYHO AKTUBHO
BO3IeCTBYIOT Ha OpraHHu3M ¢ ocnadieHHbIMU PYHKUMAMH UMMYHHOR CUCTe-
MBI ¥ cJ1a00 BAUAIOT B cJiyyae ero akTUBHOro coctosiHus. [1peanaranucek Takxe
TePMUHBI «<UMMYHOMOTEHLHATOPLI» U AP.

Takum oOpa3omM, Ha3BaHWe 3TOU rpynIibl IpenapaToB HeJMb3st CYUTATh NOKa
YCTOSIBLIUMCS] U On1HO3HayHbiM. [1o3TOMY, NOHKMMas HEKOTOpPYIO HenpaBoMep-
HOCTb TEPMUHA «UMMYHOCTUMYJIATOPbI» (OAHU KIETKH UMMYHUTETa OHU MOTYT
CTUMYJIUPOBATL, & ApYrHe — CYNIPecCUpPOBaTh), Mbl BCe Xe OydeM NONb30BaTh s
MMEHHO 3TUM TepMUHOM. Ha Haul Barnsin, Takoi TepMUH Haubonee TOYHO OT-
paxaert lienb, 118 KOTOPOi NpUMEHSIOT NpenapaTthl 3T IpyNNbl — LIS Hecne-
undndeckoif ctuMynaunun nuMMyHuTerta. (Kcratn, UMMYHU3Upylowmi 3¢ dekr
BaKlIMH, B 3aBUCUMOCTH OT J1O3MPOBOK U NpeaBapuUTe/IbHOro COCTOSIHUS Oopra-
HHU3Ma, TOXe MOXET BapbHpOBaTh 10 NPOTUBONONOXHLIX 3HaYeHHH TOJlepaHT-
HOCTH (MMMYHONOTMYecKOro napaiuya). OaHako UMMYHU3UpPYIOLLHH 3ddeKT
BaKIIMH He npeilnaraloT Ha3biBaTb UMMYHOMOIYIUPYIOIINM. )

O0Ge 3TH rpynnbl NpenapaTtoB Ype3BbIYalHO BaXXHbl B Gopbbe
¢ UH(pEeKUHOHHOM NMaToJIoruei, a IOTOMY 3aCIY)KHBAIOT CEPbe3HOTo
aHaju3a.

10.3.1. BakyuHbl

[TporexTyBHBIE (3anIULIalONIMe) 3D EKTH BCEX BUNOB BaKUUH
OCHOBaHbl Ha peakUMSIX BTOPUYHOIO UMMYHHOIO OTBeTa (cM. 2.
7.7). Anst nonyyeHUs TaKoro npotekTyiBHOro 3¢ dgekra Heobxoam-
MO, YTOGBI BOCIIPUUMUUBBIA OpPraHM3M NpeABAPUTENBLHO NPOKOH-
TaKTUpOBaJl ¢ TIPOTeKTMBHBIMU aHTUreHaMU Bo30yaurtens. B pe-
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3yabTaTe 3TOoro J0JIXKeH ChopMUPOBATLCS HYXXHBINA TUIT (KJIETOUHBIM
WJIA TYMOpPAJIbHBI) UMMYHOMOTHYECKON NaMATH.

OObIYHO TepMHH <«NMPOTEeKTUBHBIA aHTUreH» (protective — 3alIUINAIOILUIA)
NPUMEHSIOT MO OTHOLLEHUIO K MOIEKYIAPHBIM CTPYKTYpaM BO30yaIUTe NS, KOTO-
pble NMpH BBeleHHU B OpraHu3M cnocoOHbl HHAYLMPOBATL NMPOTEKTUBHEI 3¢-
(e KT — HeBOCIPUMMYUBOCTL OPraHU3Ma K NOBTOPHOMY MHpULIMpOBaHHUIO. Ya-
l1e Bcero NOA MPOTEeKTHBHOCTHIO MOHUMAIOT UMEHHO UMMYHO2eHHOCMS, T. €. CNO-
COOHOCTHb BbI3bIBATh UMMYHUTET KaK YCTOMYUBOCTL K HHpeKUUH, (He nyTath ¢
aHmuzeHHoCcms 0, T. €. CMOCOOHOCThIO aHTUIEeHOB Bbi3blBaTb BhIpaGoTKy crieuud-
YeCKUX aHTHTEN WU HaKorleHUe crelnduryeckux T-K1eTok.)

Kak npaBuno, B KayecTBe TAKUX MPOTCKTUBHbBIX AHTUTEHOB BLICTYNAIOT pa3-
JIM4Hble HaKTOPbl NaTOreHHOCTU Bo30yauTens. UMeHHO npu 610KHpoBaHUH UX
dbyHKUME naToreHHLIH OpraHU3M He crnocobeH peasin30BaTh CBOIO MAaTOICH-
HOCTb, He MOXET NMPOTUBOCTOATb CUCTeMe UMMYHUTeTa K morubdaer. OaHako
Henb3s UCKJI0YaTh, YTO B KayecTBe NMPOTEKTUBHBIX aHTUI€HOB MOTYT BhICTY-
NUTh UHbIE XU3HEHHO Ba)XHbie KOMNOHEHTHI KIAETOK BO30OyaAUTeNs.

OTaenbHbie aBTOpbl NONBEPraloT COMHEHUIO MpaBoOMe PHOCTb TEPMUHA «[TPO-
TEKTUBHBLIA aHTUTEH» HA TOM OCHOBAHUHU, YTO caM aHTUIeH HenocpeACcTBEHHO
He 3alMiuaeT (HanpuMep, B YCJOBUAX «Iin Vitro»), OOHAKO TepMUH «aHTUTEH»
roapa3yMeBaeT BellleCTBO BO B3aMMOCBSA3U C OPraHu3MoOM, B KOTOPbiii OHO Obl-
J10 BBeeHO. [1pOTeKTUBHBIA aHTHIeH 3allUIlIaeT OpraHM3M ONOCPeIOBaHo, Ye-
pe3 CUCTeMY UMMYHUTETA, MHAYUMpPYS B OpraHn3Me npoTeKTUBHBbII (MMMYHU-
3UpvolIuit) 3¢ dexT.

[Ipu noBTOpHOM nNonagaHWKU aHTUIEHOB B OPraHU3M pPeakLUU UX
HeMTpaly3auyuy ¥ 3JMMUHALIMK pa3BUBAIOTCH O4eHBL ObicTpo. Ecau
[IPOTEKTUBHBIE aHTUTEHBI (T. €. (PaKTOpbl NAaTOTeHHOCTU) HaxonsTcs B
COCTaBe KJIETKH BO3OYIUTENSI MU CBSA3AHBI ¢ HUM [TaTOre HETUYECKUM
npoteccoM (TOKCUHBI, CMbIBAaIOUIMECS CTPYKTYPHI KAncya U T. A4.), TO
UX HeTpaau3alMa npuBeleT K OLICTpOI rbeay Bo3oyaurens. B pe-
3yJbTaTe napasMTUYECKUM OpraHU3M YTpaTUT cIOCOBOHOCTL NMpPUXKU-
BaThCS U pa3MHOXATLCS!, T. €. Napa3uTHPOBaTh, B OpraHU3Me X03sIMHa.

MaHudecTallvu 60J1e3HH IPU ITOM NpaKTHYeCKU He Habntona-
€TCsl, cJiefoBaTeJIbHO, MOXHO rOBOPUTb O COCTOSIHUM HCBOCIIPUHM-
YUBOCTHU K JaHHON UHPEKUUU.

HyXHo OTMeTUTbL, YTO UMMYHHasi HeBOCIIPUUMYHMBOCTb €CTh
CKopee KOJIMYEeCTBeHHBbIN, a He KayecTBEeHHBIH mokasareib. [1pak-
TUYECKH J11000H UMMYHUTET MOXHO «TIpopBaTh» MAacCUBHLIMU JO-
3aMU Bo30yauTeas. M caesnaTth 370 TeM Jierye, yeM 0oJbllie BpeMCHHM
MpOLLTO ¢ MOMEHTA NocjicAHE! UMMYHH3aLIMH.

Bpems, B TeyeHHe KOTOPOro COXpaHsieTCS HEBOCHPHUUMYHUBOCTb (K KaKUM-
JU60 YCIOBHBIM 103aM BO30OYIHMTE ), HA3bIBAIOT ILTNTEIbHOCTbIO MMMYHUTETA.
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COCTOAHME Xe, NPpU KOTOPOM OpraHusM cnoco0eH ocTaBaTbCsl HEBOCIIPUUMYU -
BbIM K UHOUUMPOBAHUIO pa3xIUYHBIMU 103aMU, Ha3bIBAIOT HanpaXeHHOCTbIO
MMMYHHUTETA. ITO TOXE KOJNUYeCTBEeHHbII noka3areb. JIMTeNbHOCTh U Hanps-
XEHHOCTb UMMYHHUTETA CNYXaT OCHOBHBIMHU XapaKTepUCTUKaMU UMMYHOTeH-
HOCTH BCeX CYLIECTBYIOUIUX BAKLIUH,

HeiAcTBUTEALHO, Bedb pa3BUTHE BTOPHYHOTO UMMYHHOTO OTBeTa
CBSI3aHO KaK C KOJTMYEeCTBOM KJIETOK MaMATU (WU elle GYHKUUOHU-
pYIOUIUX 2 PeKTOPHBIX KJIETOK), TaK U C KOJTUYECTBOM KIIETOK BO3-
OyauTesi, MIpOHUKIUEro B OpraHU3M. Eci4 KOAUYECTBO YK€ UMEIO-
HIUMXcs Ha MOMEHT UHQPULMUpOBAHUSA 3alllMIIAlOUIUX clelUdpUye-
cKUX pakTopoB (aHTUTeN, HUTOTOKCHYECKUX T-KJ1eTOK) WU KJIETOK
NnaMAaTy JOCTATOYHO IS HeMTpaiu3auuy ¢GakTopoB NaToreHHOCTH,
TO BHeIpUBILUUHCS BO3OYAUTENDb He TPUXYBaeTcd U nNorubaer.

Eciau KonuyecTBO 3THX (PaKTOPOB HeIOCTaTOYHO, HO OpraHU3M
OTBeYaeT OLICTPO U 2HEPTUYHO, TO MOTYT ObITL OTMEUYEHBI Te WIH
UHbIe KJIIMHUYECKHMe NMpHU3HAKHU OGone3HU. MH(peKUHUOHHBIA areHT
B 3TOM CJIyya€ ycrieBaeT B OoNnpede/iIeHHOW cTENEHU pa3MHOXUTLCS
U HayaTh NTapa3sUTHUponaTh. ONHAKO oUeHb CKOPO OH HEUTpanuU3yeT-
cfl CTUMYJIUPOBAHHBLIMY KJIeTKaAMY UMMYHUTETa M norubdaer, a 60o-
Jie3Hb IPOTEeKaeT OUEHb A€TKO WM JaXe ODeCCUMNTOMHO.

Ecnu opraHu3sM He UMeeT crielpUYeCKUX 3alIUTHLIX (akTo-
POB U JOCTAaTOYHOTrO KOJMYECTBA KJIETOK NaMATH, TO UH(PEKLUUOH-
Has ©6osie3Hb NPOTEKAaeT B CBOEM NOJIHOM 00beMe, C HATUUUEM CO-
OTBETCTBYIOUIUX KIIMHUUECKUX NPOSABIEHUH.

HyxHO oTMeTUTH cyllecTBeHHLH BKIan Hecnieunduyeckux ¢GakropoB UM-
MYHHUTETA B KOJUYECTBEHHYK XapaKTepUCTUKY COCTOSSHUS HEBOCHPUUMYMUBO-
CTHU. XOPOLIO U3BECTHO, YTO CYILECTBYIOT MUHUMaJIbHbIe KHMULIMPYIOIIHE 10-
3bl BO30ynuTens — LD3S0 (lethal dose 50%); 1D 100 (infection dose 100%). Bo3-
OyauTe b, B KONUYECTBE HUXE 3TUX 103, 1aXe B BOCTIPUUMUYUBOM OpraHu3Me He
MPUXHUBaeTCsl. ITO CBA3aHO ¢ (PYHKUMOHUPpOBaHUeM Hecneluududeckux ¢ak-
TOPOB 3alIUThl — (ParouUTOB, KOMIIEMEHTa U T. I, KOTOpbie YOUBAIOT Napa3u-
Ta, eCJIU OH NPOHUKAeT B HeBONbUIUX 103aX.

Mtak, ocHOBHBIMU MoOJieKYAaMH, BbI3biBalOlUMU GopMUpOBa-
HUe clleundpUyecKoit HeBOCIIPUUMUYUBOCTH K UH(PeKUHOHHON 6O-
JIe3HU, SABASIIOTCA NPOTEKTUBHBLIE AaHTUIEHBI BO30YAUTENA. ITH aH-
TUreHB MOTYT ObITb BBeAEHBLI B OpraHW3M B COCTaBe pa3fiUyHbIX
npenapaToB, Ha3blBaeMbIX BakLMHaMU (WIU BaKUUHHUPYIOUIMMU U
UMMYHU3UPYIOLIUMHU NpeNapaTaMu).

B HacTosiliee BpeMSl NOA 8aKYUHAMU TPALHULUMOHHO IMOHUMAIOT
Onosoruyeckre npenaparbl, KOTopbie MpH BBeACHUHU B OpraHU3M
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WHOYUUPYIOT NMEPBUYHLIMN UMMYHHBLIM OTBET U (POPMUPYIOT LMU-
TeABLHOE COCTOSIHUE MOBBILLIEHHON creunudpUyecKoil YCTOMYHUBOCTU
K onpeaeieHHON UH(EKUUN.

B TO xe BpeM#A cvuiecTBYeT TeHOeHUUS K Donee LIMPOKOMY TONKOBaHHIO 3TO-
ro TepMHHa, BKIOYas NMpenapaTbl Bbi3blBalolllde cyTpeccupyiomive 3¢ ¢exTsl,
MeXaHH3Mbl [TepeK104eHUs TUNOB aHTUTeN U T. 1. (a/UleproBakUuHb! U ap.). Ko-
He4HOM Liej1bio NPUMEHEeHUSE 3THX NpenapaToB BUAUTCA JOCTUXKEHHE COCTOAHUA
JLTATENBbHOU MUMMYHOJOIHYECKON YCTOMYUBOCTH K HEXEJNAaTCIBHOMY IeHCTBHIO
KaKkoro-n1M0o noBpeXxnaaloniero areHTa — ajiepreHa, ayToaHTMreHOB U T. 1.

TpanulIHOHHO Bce cYUIECTBYIONIMEe BaKUMHBLI IeNsIT Ha He-
CKOJIbKO OOJIBLLMX IPYIIN: XU Bbie BAKUUHBI, YOUTBIE (KOPNYCKYASIP-
Hble U cyObEAMHHYHBIE) BaKUMUHLI, MOJIEKYJIAPHbIE (WU XMMUYE-
CKHe€) BaKLIMHbI M KOMNAEKCHbIE€ BAKLIMHBI.

OnHako B COBpeMeHHOM JuTepaType MHOrue HOBbIE BaKlIMH-
HbIC MpenapaTbhl OTHOCSIT K pa3fiM4HBLIM TpyrniaM — KOHBIOTUPO-
BaHHBIX, CUHTCTHUYECKUX, TeHHOMHXEHEPHBIX U APYIMX BaKLHH.
JTO BHOCHUT ONpeaeeHHYIO NTyTaHKLY U Helopa3yMeHusl.

CUTyaLUs Ha caMOM JieJie He BNOMIHE NOHATHas, NOCKOJAbKY MHOIE BaKLIH-
Hbl, NOAYYeHHbie INeHHOUHXeHepHBIMU cnocobaMU, CYTb XUBbie BaKLIHHBI.
HUnu xe U3 HUX BbLOCASIIOT MONeKYJIbl NPOTEKTUBHBIX AHTUIE€HOB, H B 3TOM C1Y-
yae MX Cae10Balo Obl OTHECTH K MOJIEKY/ISIPHBIM. A BaKLMHEI, CYLLIECTBYIOLLHE
B BUAC CTAOMIIBHBIX 3NIEKTPOCTATUYECKUX KOMIIIEKCOBR, MOXHO GbiN0 Obl OTHE-
CTU U K MOJIEKY.IAPHBIM, U K KOHBIOTMPOBaHHBIM, a €C/In OHU ObLIU NOjIyyeHbl
U3 peKOMOWHAHTHBIX LITAMMOB, TO €I¢ U K F’eHHOMHXEHEPHBIM.

Ha Halu B3riasa 10BoJibHO YAODHO NpuaepXKUBATLCS] TPAAUMLIMOH-
HOM, ycTosiBLIENCS KiaccudUKaluWM, pasMelliasd B HE Kak U3BeCT-
HbIC, TaK 1 HOBLIE NTpenaparsl. A COeAMHEHUS, KOTOPbIE SBHO HE BIU-
ChIBaIOTCSI B IEPBLIE UETHIPE IPYIIbl, ClieayeT OTHECTH K [ISITOM IPyTI-
ne — HeTpaAULIMOHHBIX BaKLIMH. 3TO TeM 6osee yl10O6HO, 4TO NpaKTU-
yecKU BCE mpenaparhbl 3TOH rpynnsl ellle HUrae B MUpe He BHEAPEHLI
B [IPAKTUKY, a pacCMaTpUBAalOTCA TONbKO KaK MEPCrneKTUBHbIE IKCITe-
PUMEHTAIbHBIC MOJEIU. BO3MOXHO, 4YTO K MOMEHTY MX NpaKTHUuec-
CKOTo NMpuMeHeHUs] MOXHO OYI€eT UX BbLIECUTb B OTAEIBHYIO IPYNTY.

10.3.1.1. XXusbie BaKyMHbl

ZKuBble BaKLIMHbI NpeACTaBISIOT co0Oi MperapaThbl, coaepxa-
LIHE XMBbIC MUKpoOpraHusmbl, [Ipy aToM NpOTeKTUBHLIE aHTUrE-
Hbl HaxosITCd B COCTaBE€ 3TUX MMUKPOOPraHU3IMOB U MOCTOSAHHO
NPOAYLIUPYIOTCS] UMM B [IpoLiecce Napa3suTUpOBaHUS.
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BakuuHanbHbIM npotecc (MMMYHOJIOTMYecKasl nepecTporka,
UHIYLIMpOBaHHasi BAKLIMHOI) B OTOM ciyyae, ABIASIETCS ociaabaeH-
HOI MoaudUKalUeld ecTeCTBEHHOTO NposABaeHUs 60Ae3HU.

an Pa3BUTHHU BaKIHII&TbHOIO MpoLecca pa3H4alOT CTaIHID NPpHXUBaHUA
BAKUHWHHOIO LITaMMa, €0 pacceyieHUd U, HaKOHel, 3 THMHUHANMKH U3 opraHni-
Ma. TO €CTb BCE TE XK€ CTaAUH, KOTOpbIE OTMEYalOTCA Y BO36YI[HTCIIS—I B rIponecce
eCTeCTBeHHOro TeueHus 3aboneBaHus.

[Tpu 3TOM BhIpaXeHHbIE KJIMHUYECKHE MpU3HaKK 3a0o1eBaHus,
KaK [IpaBUJIO, HE MPOSRIAIOTCS, OQHAKO pa3/iM4YHbIe MaToreHeTUye-
CKHe peakluuu umeroT Mecto. CTerneHb UX NMposiBJieHUs] 3aBUCUT OT
TaK Ha3blBaeMoOid OCTaTOYHOM BUPYJAEHTHOCTU BaKLUHWHHOTO LUITAM-
Ma, T. €. OT €ro cloco®HOCTH pa3BUBaTh NAaTOreHETUYECKHUE peaK-
Uy, OcTaTouYHasi BUPYJAE€HTHOCTD €CThb Y BCEX BAKLIMHHbLIX 1N TAMMOB
U CAYXUT ONHOI U3 UX XapakKTepHUCTUK. B ciayuyae ee oTcyTcTBHUS
BaKUMHHLIM LUTAaMM He cMOT Obl IPUXUBATLCA B OpraHU3Me X035U-
Ha 4 BbI3bIBaTh GopMUpOBaHUE UMMYHHOIO OTBETA.

Kupble BaKLMHBI ObITA CAMBIMU NEPBLIMU UMMYHU3UPYIONIHN-
MU IpenapaTaMy, OCMbICJIEHHAas pa3paboTKa KOTOpbIX Hayajlach cO
BpeMeH reHuaibHoro ¢gpaHuysckoro ucciaegonatens Jiyu Ilactepa
(1822—1895). OH nepBLIM, B CBOUX CMeJIbIX U U3SALIHBIX SKCNEPU-
MEHTaX, 3aJ10XUJT OCHOBBI [TOJYUYeHUA XUBBIX BAKLIUH.

U 310 B OTCYTCTBME WY NIPY NONHOM OLNOOYHOCTH TeOpeTUYECKUX BO33pe-
HUI Ha IpoLiecchl UMMYHUTeTA! Torla npeanoaaraiu, YyTo BAKLUMHHBIE LITAMMBI
«BbleDalOT» HEOOXONMMbIE NUTATE/IbHbIE BelIEeCTBAa B OpraHu3Me, a HHPHUUPY-
IOLLIMM, BAPYJIEHTHBIM MUKPOOpPraHU3MaM yxe He XBaraeT HUTaTejbHOro cyd-
CTpaKTa, U MO2TOMY OHM He MOTYT NapasMTUpOBAaTh.

OcHoBonoaraloll Uit Bonpoc Npu co3AaHWU XXUBOH BaKLIMHBLI —
NnoJyyeHHe COOTBETCTBYIOLIEro BakKlLWHHOro wraMma. [lltavMmom
Ha3bIBAIOT KNOH MUKPOOHLIX KJIETOK UAX BUPYCHLIX YacTHLL, NpOUC-
XOIAILUX OT OAHOTO NpeAliecTBeHHUKa 1 001anaoniux HIeHTUYHbI-
MU MOPQHONOTHYECKUMU M aHTUTeHHBLIMH NpH3HaKaMUu. BakUHH-
Hbli LUTaMM MNONy4yalOT METOAOM aTTeHyalluMh — HaIlpaBJeHHOro
CHUXEHUS BUPYJEHTHLIX CBOWUCTB MaTON€HHON0 MHUKpOOpraHu3ma.
OcHoBbl 3TOro npotuecca ObLTYU 3an0XxeHbI cule [TacrepoM. IlaTtoreH-
Hbl{ WITaMM Hazo ObLIO MOMECTUTbL B Kakue-iubo Hebaaronpuar-
Hble WY CTpeccUpylolllde ycnoBUs (TeMMepaTypa, BbICYLIHBaHHeE,
pa3auyHble UHTHGUpyoliue 106aBKU B MUTATC/bHbIE Cpedbl U T. 4.).
[TyTeM ponrux nepeceBOB Ha UCKYCCTBEHHBIX ITUTATENbHbBIX cpeaax,
B TaKUX YCJIOBHUSIX MOXHO ObLTIO NOJYYUTh LUTAMMbI C OC1abiIeHHON
BUPYJAEHTHOCTLIO (MEHbLLEH CTeleHbio NAaTOrCHHOCTH).
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HMHTepecHO, YTO B UCTOPMHU nONyyeHUs] MHOTHX 3¢ (PeKTUBHBIX BaKLIMHHBIX
INTAMMOB FIPUCYTCTBOBAJI 3J1€MEHT CAYy4aWHOCTU, KOrAa MaToreHHmi WTaMM
rae-1o 3abniBaiyd MIH elle YTO-TO CAYYaANOCh; NOTOM cJy4aifHO BO3BpalllAJIMCh
K €I0 UCMOJIb30BAaHHIO U YvIeCHBIM 00pa30oM OTMeYai NOTeplo BUPYIeHTHOCTHU
Y BO3MOXHOCTb UCNIOIb30BAHUA LITAMMA B KayecTBe BaKUMHBI. BO BCAKOM ciy-
yae, TaKHe JiereHIb! COMPOBOXIANY CO3IaHUe MHOTUX U3BECTHbBIX BakUUH. Kak
Obl TO HU ObIO, NOUCK U OTOOp BaKUMHHOIO WITaMMa B IpeXHUe BpeMeHa
O4YeHb YacTo NPOBOIWICH IMIIUPUYECKU.

Ha reHeTtuueckoM ypoBHe aTTeHyauMsl iUTaMMa CBOIUTCH
K WHAaKTHUBallUU4 (MY CYIPeCCHU) reHOB, OTBETCTBEHHbLIX 3a Bbipa-
0OTKY (paKTOpOB NaTore HHOCTU (0COOEHHO peaKTOoreHHbIX U TOKCU-
reHHBIX MOJIEKYJ, BbI3bIBAIOIIMX AeCTPYKLMIO TKaHeii). [1pu aTTe-
Hyall¥H, B € KJJacCU4eCKOM BapUaHTe, 2TOT Mpoliecc, ecTeCTBEHHO,
HOCHMT clyyaifHbI XapaKkTep — reHeTHYECKHU e MyTallMM NPOUCXOAAT
CnOHTaHHO. bojiee cOBpeMEHHBIA MeTOd — nojydyeHUe peKoMOM-
HAaHTHBIX WITAMMOB C UCTNONAb30BaHUEM FeHHOUHXEHEPHBIX METO-
4OB, C uUefleHalpaBleHHLIM BBEeAeHUEM BEKTOpa. ITO MO3BOASET
NoJiyyaTh LTaMMBbI ¢ onpeaefaeHHbIM, 3an1aHHbIM HabopoM KayecTB.
B0o3MOXHOCTH BBEeACHUS F€eHOB, KOAUPYIOUIUX HaKTOpbl BUPYJIEHT-
HOCTH, B TCHOM BUPYCOB UJY DaKTepHUid APYrUX BUIOB MpesOCTaBs-
IOT OrPOMHBIE NEePCNEKTUBBI,

Co3naHue XUBbIX BaKUUH Ha OCHOBE KJIOHUPOBAHUS T'eHOB
npeanoJiaraeT BCTpauBaHUe HY)KHOIO T'eHa B TaKOW BEKTOpP, KOTOPbLIM
nocJjie UHOKYASUUU B opraHH3M OblJ1 ObI cnocobeH obecneyuBaTth pe-
IUTMKALUIO U 3KcIIpecculo, ¢ obpa3zoBaHUEM OONBILIOTO KOJIUYECTBA
MOJEKYJl MACHTUYHBIX (hakTOpaM natoreHHOCTU. Ha 3Ty ponb npen-
JAlaraloTcsl MHOTME BaKUMHHDbIE UMY BUPYJICHTHBIE IUTAMMBI pa3fing-
HBIX BUPYCcOB (KOpOBBEI OCTbl, NOJUOMUEANTA) U GakTepui (MUKO-
baktepuu BCG, pazanuyHble 3HTepobakTepuu). PekoMOUHAHTHLIN
reHoM TakKUX LWITaMMOB MOXKET coyeTaTh B cebe Haubosee nomnesHble
reHbl, rapaHTUpylouIne 3¢gpdheKTUBHOCTE U Ge30nacHOCTh BaKLIMHDI.

B 1o Xe BpeMs1, BepOSITHOCTbL peBepcHM (BO3BpaTa BUPYJISCHTHBIX
CBOMCTB) B pe3yAbTaTe BCE TEX XK€ CMTOHTAHHBIX MyTallMil TeopeTH-
YeCKU CoXpaHseTcs Y BceX aTTeHYMPOBAaHHBIX IITaMMOB. Jla ¥ MyTa-
UUU peKOMOUHAHTHBIX LITaMMOB, NMPUMEHSEMbIX B KAaUeCTBE KH-
BbIX BaKUUH, TasAT B cebe OrpoMHYIKO ONAaCHOCTb PEKOHCTPYKLHH
BO30yauTeneil ¢ coBeplUeHHO HOBbIMHU naTOreHeTHYeCKUMU BO3-
MOXHoCTAMHU. [103TOMY KOHTpOJIb 32 cTabMIbHOCTBIO KYALTYpaib-
HbIX M JPYTMX CBOMCTB XUBbIX BAKUUHHBIX LITAMMOB NMPOBOAUTCH
MMOCTOSIHHO.

Juramura umMyHHo20 omseema Ha XUBbLIE BaKLIUHbBI, KaK [IpaBu-
J10, pacTsSgHYyTa. JTO CBSI3aHO C TeM, YTO BaKLIMHHBINM LITaMM pacce-
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JileTc U IIMTEJIBHO NMEPCUCTUPYET B OpraHu3Me. TUTphl aHTUTE
HAauUMHAaIOT perMcTpUpoBaThcsl, Kak rpasuio, ¢ 8—10 aHsa ¥ noctu-
raloT cBocro MakcuMyMa Ha 25—350 neHb nociie BaKLUMHaUMH. 3aTeM
TUTpP NOCTENEHHO CHUXAETCA U MOXET NOMICPXUBAThCA B TeUEHUE
HeCKOJILKHX JIeT.

KakoBbl Xe¢ OCHOBHbIE MPEUMYLISCTBA U HEAOCTAaTKU XHUBBIX
BakMH? K npeumyuwjecmsam cnenyeT OTHECTHU:

1. immyHo2eHHOCMb XUBBIX BAaKLIMH IMNOKa HECPABHEHHO BbILUE,
YyeM Yy ApYTHX Ipyrnn BaKUMHHBIX nMpenapartoB. [TpyuyuHbL 3TOrO 3a-
KJIIOYaIOTCS B TOM, YTO B IaHHOM BapHaHTe, BaKUMHaLMs gBsieTCs
ocnabieHHOH MoJeblo ecTECTBEeHHOTo TeyeHHA bosesHu. Konuye-
CTBO, JOKaJIM3alHs U IIaBHOEe — crnocod npeacTaBlieHUsl aHTHre-
HOB B 3TOM C/y4Yae caMbl€ €CTeCTBeHHbIE U ONTHMAaJbHBIE.

2. ZKvBbie BaKIIMHBI (BO BCAKOM ciiyyae, OOJbLUIMHCTBO) — 3TO
CpaBHUTEJILHO Hedopoaue U mexHono2uyHsle npenapatbl. X npous-
BOJACTBO CBOJIMUTCS K KYJILTUBHPOBAHMIO BaKIIMHHOTO IUITAMMa, Ha-
paboTKe 6uoMacchl U 0becneyeHUI0 €ro CBOMCTB MNMpU XpaHEHHUM
(cyuika, ¥CcrnoJjib3oBaHue clrieIHaJIbHbIX CpeA U T. 1.)

3. PaspaboTka, co3gaHHe W NpPOU3BOIACTBO XHUBbIX BakKLMH He
mpebyem Gopo2ocmose20 060pyO08aHUS U NOHUMAHUS MOHKUX MEXGHU3-
MO8 TIaTo- U UMMYHoTreHe3a. Moaudukauus ripouecca TedeHus1 6o-
JIe3HU caMa no cebe BOCINPOU3BOAUT BCE MEXAaHHU3MBI €CTECTBEHHOTO
MMMYHOreHe3a H GopMHpOBaHMsl UMMYHOJIOTHYECKON naMsTH.

K cyliiecTBEeHHBIM HedocmamKam XVBbIX BAKLIMH cleAyeT OTHECTH:

]. BO3MOXHOCTb UHAYKLIMY — TaK Ha3pIBAEMbIX 8AKYUHHO-ACCO-
yuuposarHsix 3a6onesanuli (T. €. NpOSBIIEHNS KITHHHUYECKHX [TPU3HAa-
KOB 60j1e3HU). [1pHYNHOMH 3TOTO MOTYT ObITh:

— peBepcUY BUPYAEHTHLIX CBOWCTB (MYyTaUM{) BaKIIMHHBIX
LUITAMMOB;

— OCTaTOYHast BAPYAEHTHOCTh lITaMMa U UMMYHOIeULIUTHBIE
COCTOSIHHSA Y BAKLUMHUpPYEMDbIX;

— HeobXOAUMOCTb peBaKLIMHALM, T. €. MHOTOKpPATHbLIX BBelC-
HUM BaKLIMHBI.

2. 1oBONLHO BBICOKAsI pEaKmMO2eHHOCMb U GI1epeu3upyiouias aKmus-
HOCMb, KOTOpAasl CBsi3aHa ¢ OCTATOYHON BUPY/IEHTHOCTBIO U IUTEb-
HOWM nepcHcTeHUMeH BaKUMHHOIO ITaMMa, a TakKe ¢ 60/bLINM KO-
JUYeCcTBOM «0a/LTaCTHbIX» KOMITOHEHTOB B Napa3sMTHYeCcKOM KAETKe.

3. TpydHocmu duazvocmuku. TlockonbKy 1 60AbHOR, U BAKLIMHH-
POBaHHBLIH OpraHHU3Mbl KaKoe-TO BpeMs pearupyioT B ONHUX U Tex
Xe peakuMsax (CepoJIorTMUYeCcKMX U ajlIepruueckux), ux auddepeH-
LUMaLMs B 3TOT NcpHOd HEBO3ZMOXHa.
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10.3.1.2. YouTtble (KopnyckynfapHbie) BaKLUHbI

Y6uTbie BaKUMHBI [PEACTABAAIOT cOO0il npenapaTthl, B KOTOPbIX
OCHOBHbIM JCHCTBYIOIIYM KOMITOHEHTOM ABAAIOTCA YOUTbIE MMK-
pOOHbIE KNETKM BO30yaUTeNns. MHorna tTakye BaklUMHBI Ha3blBaIOT
«MHaKTUBUpPOBAHHBIMU», MOApAa3yMeBasl, YTO OHU He XUBbIE (a He
TO, YTO OHM NOTEPAIH CBOIO crieuvpryYecKyl0 akTUBHOCTL). YacTo
K Ha3BaHUIO TaKWX BaKUWH N00ABISIOT «KOPINYCKYJIsipHble», MO-
CKObKY CTpYyKTypHas €IMHH LA BaKUHMHbI NPeacTaBAsdeT KOpPIYyCKy-
Jy — HeNAbHYI0O MUKPOOHYIO KNeTKY W1y BUpHOH. Eclv MHKpoOHas
KNeTKa WIY BUPUOH pa3apolieHbl Ha HECKOJbKO KpPYIHbIX Cyobe-
OVHUL, TaKHe BaKUWHbI Ha3bIBAIOT yOUmsiMu CyObedUHUYHBIMU BaK-
yuHamu,

Pa3paboTka yOuTbIX BaKUHH Obl1a BTOPbLIM 3TAallOM KOHCTpY-
UpOBaHUs BaKUWHHBLIX npenapatoB. K co3gaHnio BakUMH 3TOToO
TUMa obpalianuch B TEX cayyasax, Koraa He yaaBaJioch NMOJYYUTh
NMOAXOAALLETO aTTEHYUPOBAHHOIO LITAMMAa, WKW OH o6Jjlagan Bbi-
COKOI OCTaTOYHO! BUPYJEeHTHOCThIO. [1o3TOMY mpolite 6bLJIO Na-
TOT€HHbIA WTaMM YOUTE U ero 6MoMaccy UCrnoJib30BaTh KakK Bak-
LLHHY.

st *HaKTUBALIMH XXN3HECNOCOOHOCTH MUKPOOPTaH U3MOB, UC-
NOJIb3yeMbIX B BaKLMHE yalle BCEro NpUMEHs1oT dopMalbacrui,
alIeTOH, CNUPT, NYTAPOBbLIA albIerni, a TakxKe UCITONbL3YIOT Harpe-
BaHue.

OCHOBHBIM JeHCTBYIOLIMM HayanoM yOuTBIX BaKLMH cllyxaT
TOXe NpPOTEeKTUBHbLIE aHTUTEHbI, KOTOpbIe HAXOASITCH B CTPYKTYpE
MHUKpPOOHBIX KJIETOK UMY BUpYcOoB. OOHAKO, B OTAHYHUE OT XHUBbIX
BaKUHWH, OHHY HE BOCTNIPOHU3BOAATCA B OpraHu3me, a IocTynaloT B He-
ro ONHOKpaTHO UJIH BCETO HECKOJILKO pa3 (B 3aBUCUMOCTM OT UHCIIa
BakuMHaumit). [IpyueM BakIMHbBI 3TOT0 TUIIA BBOMST, KaK NMPaBUIo,
TOJBKO TMAp3HTEPaNbHO, MOAKOXHO, BHYTPUKOXHO, BHYTpPUMBI-
LICYHO.

B cuny Takoro HeecTeCTBEHHOro NnyTy U AUHaMUKH NOCTynJe-
HUS aHTUTE€HOB B OpraHusM, GOpMUpyIOLLMACI UMMYHHBLIH OTBET
Y UMMYHOJIOTUYECKAs NaMATb 3HAYUTEJILHO HHXe, YeM NpH BakUM -
Haluyy XMBbIMM BaKLIMHaAMH.

Hnsa ycunieHHss UMMYHOTeHHOCTH YOMTBIX BaKUMH 4acTO McC-
TNOJIL3YIOT pa3jlMyHbie adbiosaHms! — HecrnieUMdHUUecKue UMMYHO-
CTUMYJUPYIOLLYE KOMITIOHEHTbl. OHM NOMOTAIOT YCHIMWBATL UMMYH-
HbII OTBET U MPUNAIOT EMY HYXXKHYIO HArNpasJeHHOCTb (KJIETOYHOTO
Wy rymopaibHoro Tuna). OTciola v BO3HMKIIO MX Ha3BaHue adju-
vant — NOMOTaroIIHi.
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PasznuyaloT ABa OCHOBHbLIX ME€XaHM3Ma OeMCTBMA aablOBaHTOB.
OmWH UX HHUX CBOAUTCSH K «0enOHUpPOBaHUIo» — yIepXaHUIO U Mell-
JIEHHOMY BbIBEI€HHIO aHTUTeHOB. YacTo Ha MecTe BBeJeHHUsI Ilero-
HHPOBaHHbLIX BaKLIMH obpa3yeTca rpaHyjeMa, KoTopas MOXET Cy-
LIeCTBOBaTh ANUTENbLHOE BpeMs. JInHaMuKa ANUTeNbHOTO NpeacTa-
BJIEHWS aHTMICHOB cO31aeT 6oJjiee BhIpaXXeHHbI UMMYHHbIN OTBET
Y 6oJsiee ANUTENBHYIO MaMATh.

Hpyroit MeXxaHu3M OCHoOBaH Ha HecneuMgpHYeCKOM HMMYHO-
CTUMYIHpYIOLLeM AeicTBUHU (nodpobree cM. 2n. 10.3.2). TlpakTuue-
CKY OH CBOAMTCS K YBeJIMYEHHIO NPOAYKLHN KIeTKaMM OpraHuiama
COOTBETCTBYIOILMX LIMTOKHHOB, 3KCMPECCUH MOJEeKy B3auMoaeu-
CTBHSA U Ipyrux 3¢dekTax. ITo TaKxKe 3HaYUTEeNbHO YCHIHBAET pe-
aKLMM MMMYHHOTO OTBeTA.

Hnsi KOHCTpyHpOBaHUsl YOMUThIX KOPHNYCKYJAAPHBLIX BaKLMH
OObLIYHO UCTIONb3YIOT:

1. Adviosarme! 8 sude 80OHO-MacAAHbIx ImyNeculi. C X OMOLILIO
MOXHO:

— CO3JaBaTh «Jeno» AaHTUIeHOB JUIA UX bojiee MeLIeHHOro pac-
cachbiBaHHs;

— CTUMYJHpOBaTb (ParouMTo3 aHTUIEHOB B COCTaBe MEJIKHX
3MYJBIMPOBaHHBIX NMYy3bIPbKOB. DTO NO3BOJISAET CYIECTBEHHO aKTH-
BUpOBaTh QYHKLIMHU MaKpodaroB M YCUJTUTb UX aHTTEHTIpE3eHTUPY-
ollIMe U Jpyrue MexaHu3MBbl.

MacnsiHble anblOBaHTbl BbI3bIBAIOT pa3sBUMTHE CUJIBHOM Bocna-
JIUTeNbHOM peakuMy, KoTopas 3arnycKaeT BeCb MEXaHU3M HMMYHHO-
ro oTBeTa. DTO MMeeT CBOM KakK NOJOXHUTENbHblE, TAK U OTpHMLIa-
Te€jIbHbIE NOCJCACTBUS.

2. MunepansHoie adwiosaHme: — 3TO MHHEpAIbHbIE KOJJIOWADI
(docdar rena allOMUHUSA, THAPOOKUCH ATIOMUHKMA, ATIOMOKAIHE-
Bble KBaclibl), KpHCTAJUIOUALI W T. 1. TH aXbIOBaHTHI NO3BOJIAIOT:

— obecneunTts Bosee ANUTENBHBIA NMpOLECC NOCTYIUIEHHUA aH-
TUreHoB (IenoHupywoluit 3¢pexT). IMonaraloT, YTO CONU ATIOMHU-
HHs MOTYT Bbi3blBaTb 00pa3zoBaHUe MeJIKMX IpaHyjleM, B KOTOPbIX
OHH yIepXHUBaIOTCA BMecTe ¢ acopOUpOBaHHBIM aHTUTEHOM,;

— CcOopOMpOBaTh aHTUIe€HHbIN MaTepHall Ha NOBEPXHOCTH KOJI-
JTOMAHBIX YACTHL, KaK H B cJIydae ¢ MacassHbIMU 3MYJIbCHAMHU. DTO
NPUBOAUT K aKTHBALIMM GarolMTOB U 3aMycKy HEKOTOPBIX BOCIA/IU-
TE€JbHLIX peaKiMi.

3. Ipyrue anbioBaHThl (MUKpOOHOTIO, paCTUTENbHOTO MY UHO-
IO MPOMCXOXIEHHUAA) cO3MaI0T B OCHOBHOM UMMYHOCTUMYJIMPYIO-
tine 3¢ deKThl, 0 MEXaHU3MaX KOTOPLIX MOIpoOHee cKa3aHo B 2/ase
10.3.2.
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Hano oTMeTUTh, UTO MacidHble U MUHEpaJNibHLIE aobIOBaAHTEI
YCUIHUBAIOT TYMOpPaJbHbBIKM TUIl U¥MMYHHOrO OTB€Ta U OObIYHO Npu-
MCHAIOTCA I UHTeHCU(UKaLIMK BBIpabOTKU aHTHUTEN. Crona xe
cJieayeT OTHECTM U HUCIOAb30BaHUe JIMIIOCOM ¥ MUKpOKarcyl, Ko-
TOpbIE peaIM3YIOT NMOX0XKE McXaHH3Mbl. JlobaBneHYe Xe B Macisi-
Hble allbIOBAHTH HEKOTOPbIX MUKPOOHbIX KOMMNOHEHTOB (KOpUHe-
bakTepHil, MUKOOAKTEPHUIA) NPUBOIHUT K YCHUIEHHIO KNIeTOYHOTO UM-
MYHHOrO OTBeTa.

B HacTog1lee BpemMs UMeIOTCS MOMNbLITKY HCIOAb30BaTh B Kaye-
CTBE BEIUECTB, YCUNUBAOIUUMX UMMYHHUTET, U HEKOTOpPble HUTOKHUHBI
(B YMCTOM BUAE MM CBsI3aHHBIE ¢ aHTUreHaMu). Bo3aMoxHoO, y 3T0-
ro Hanpas/leHUsl HeIl1oXUe NnepcreKTUBhI,

C LeNbio YCUNIeHUs MMMYHHOTO OTBETa NPUMEHSIOT TAKXeE Olpe-
ZleJIeHHbIe CXeMbI BBeleHHs BaKUMH — yObIBalolllve WM Bo3pacralo-
[1{€ JO3bl, pa31vuyHyIO KpaTHOCTh, CPOKH p€BaKIIHMHALUMHU U T. 1. DTO
B onpedeNeHHON CTerneHy MONeJIUpPYET NMHAMUKY MOCTYIJIEHNS aH-
TUTEHOB IpU €CTECTBEHHOM TeUeHHU OOJIC3HU U criocobeTByeT hop-
MHPOBaHUIO 60JIe€ WIUTEILHON HMMYHOJIOTMYECKOH NaMATH.

Db PeKTUBHOCTL YOUTHIX BAKLIMH 3aBHCHT B OCHOBHOM OT CTpy-
KTypbl NPOTEKTHBHLIX aHTUIE€HOB, OCOOeHHOCTEM nartoreHesa 6o-
JIE3HY U HaIMUUA TOKCUHOB B KOPIYCKYJSIpHbIX enuHulax (T. e.
B MUKPOOHbLIX KJIeTKax U BUpuoHax). [Toatomy:

— Bce npoTeKTUBHbIE aHTUTCHBI, UCTNOJIb3yeMbl€ B YOUTHLIX BaK-
LHHAaX, JOJXKHbI 006JlanaTh NpUPOAHOM BBICOKOI aHTHIeHHOCTLIO,
obecrieudBas MOLUHYIO BblpabOTKY aHTHUTEN UMK HAKOILIEHUe CIie-
uMduydeckux T-kneTok. B 3ToM ciyyae NOHSATHS aHTUreHHOCTH
M UMMYHOTeHHOCTH NpakTHUYeCKY COBIanaloT.

— CTpyKTypa 3THX aHTMIe€HOB JOJKHA ObITh TaKoBa, YTOObI
OHUW UHAYLUHPOBAJIM UMEHHO TOT TUIT HUMMYHHOTO OTBETA, KOTOPbIH
HeobXonyM ISl NpOTUBOASHCTBMS NAaTOreHe3y Bo30oynuTesig. Yallle
BCEro rpuMeHsieMble yOHTble BAKIIMHbI WHAYLUHUPYIOT UMMYHHBIA
OTBET r'YMOPAJbHOIO THUMA, T. €. UHULIMUMPYIOT BLIPAabOTKY aHTHUTEN B
BBICOKHX THTpaX, YTO OKa3bIBACTCH NOCTATOYHO 3(PPCKTUBHBIM 14
npeaoTBpallleHHs1 nocaeayloilero sapaxeHusa., [ia uvHdekuui,
TPEOYIOWHX PA3BUTHUS KJIETOYHOIO MMMYHHUTETA, TPUMEHEHHE YOU-
ThIX BAKUWH MeHCce 3Q(pCKTHBHO.

— JIna co3naHuvs BbIpaKCHHOTO UMMYHHOIO OTBCTa YOMThIE
KOpPIYyCKYJIbl BO30yauTeNs BBOIAST B 3HAUMTENbHBIX lo3ax, B lecAT-
KH{ Y COTHH pa3 NpeBbillAOUINX JO3bl B XUBbIX BaKLIHWHaX, B cBs3H
C 3TUM B HeoOXOIUMMOM 03¢ YOUTHIX BaKIIMH MOXET COJepXaTbCH
00JblUOe KOJMHYCCTBO TOKCUHOB, MPUCYTCTBYIOLUHMX B CTPYKTYpE
Kopryckya. OcobeHHO 3TO XapaKTepHO Ui OakTepHil, coldepXa-

254



LIUX 3HIAOTOKCUHBI. B Tex ciyyasdx, Korga KOJW4YeCTBO TOKCHHOB
OrpaHNYMBaeT BO3MOXHOCTbL YBENHYEHUs MMMYHU3HMpylouei n0-
3bl, PEKOMEHAYETCS H3BJeYeHUE MPOTEKTUBHLIX AaHTHIeHOB H HX
nanbHeillas oyucTKa (cm. 21.10.3.1.3).

JAunamuka ummyHHo20 omeema Ha yOUTble BaKLIMHBI XapaKTepu-
3yeTcA ObICTpOoTOH pa3BuTha peakiuit. CrieundHyHble aHTMTENA
MOXHO OOHapyXWTb B KpOBH BaKIIMHHUPOBAHHbLIX yXe Ha 6—7-ii
IeHb, @ CBOEro MaKCMMyMa OHH JocTUraloT Ha 15—20-i neHb. AH-
TUTENIa MOTYT PeTUCTPHPOBATLCS B KPOBU B TeYeHHe MOAYTOpa JIET,
a UHoraa ¥ noablue. Ha nMHaMMKY oTBeTa 60/bllioe BAMSTHHUE OKa-~
3bIBAaCT aIbIOBAaHT, 0COOEHHO €Tr0 «JIENOHHPYIOLIHEe» KAaYeCTBa.

OcHoBHBIE npenMmyulectea U HeffOCTATKH
y6mux KOPNYCKYRAPHLIX BAKUKWH

K ocrosHbim npeumytlyecimseam 3TOro Bjaa BakluMH OTHOCHAT.

1. besonacHocmb WX IPUMEHEHUA, NOCKONbKY YOUTLIA BO30OYIN~
TeJib HE MPEeACTABAACT COB0M 3MUAESMHUONOTNYECKON (3MU300TONO-
TMYECcKoi) ONacHOCTH M B JIIOOOM ciy4yae He obagaeT BUPYJI€HTHbI-
MW CBOHCTBaMm.

2. YouTble BakKUMHB 66icmpo paspabamsisaiomcs u KOHCmpyupy-
jomca. IIna 3TOrO0 He HYXHO Jaxe MOJiyyaTh aTTeHYMpPOBAaHHOIO
urtamMmMa. OOGbIYHO UCNOJIbL3yeTCsl BUPYJASHTHBIM LITAMM, KOTOpbIX
yb6HBaloT, U Ha ero 6ase nyreM J106aBjieHUs aiblOBAHTA rOTOBSAT BaK~
LU HY.

3. UsrotoBneHue yOUTHIX BaKLIMH He TPeOYET CNOXHOTO U IOpO-
roctosiiero obopynoBaHus. OHO mexHoA02UYHO U B0B80/IbHO Oeleso,
XOTSl, KaK TNpaByio, CYIIeCTBEHHO IOpPOXE NMpPOU3BOJACTBA XYBbLIX
BaKUMH (OOALLIE KIETOK B J03€).

K ocHosHbIM HedocmamKaM ClenyeT OTHECTH:

1. JJOBOJILHO BBLICOKYIO MOKCUYHOCMb, pEAKMO2eHHOCMs U aniep-
2U3UPYIOWYI0 GKMUBHOCMb, DTO CBSI3AHO ¢ YXe YITOMUHAaBUIMMCS Ha-
JMYHeM TOKCHMHOB B COCTaBe 11€JIoif MUKpOOHOM KIeTKH, a TakKXe
NpYrUX aHTUI€HOB, HE UMEIOLIUX OTHOUIEHHUS K TNPOTEKTUBHBEIM
CBOHCTBaM.

2. 3HaYUTENLHO MEHEE BbIPAXEHHYIO UMMYHO2@HHOCMb TIO CpaB-
HEeHMIO ¢ XUBHIMM BakKLIMHaMU. OcoOEHHO 3TO BbIpaXXeHO B ciyyae
TaKHX UHQEKUYHR, rne HeobX0oUMO pa3BUTHE KIETOYHOIo UMMYH-
HOro OTBETA.

3. KpamxospemeHHocms co3dasaemo20 umMmyHumema u Heobxodu-
MOCMb 4acmelx pesakyuxayull, KOTOpbIE TPeOYIOTCA IS MOAAEpXKa-
HUS ANUTENBHOTO COCTOSAHHUS HEBOCNIPUUMUUBOCTH K MHPEKIIMH.
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Ha 3TtoM ¢oHe npobiaeMbl, CBA3aHHbIE C TOKCUYHOCTHIO H all-
JIEpryU3Mpyloueid akTUBHOCTLIO BLICTYIAIOT ellle 6oyee peabedHo,

10.3.1.3. MonekynapHsie (XuMuyeckue) BakLNHLI

DTOT BMIA BaKUMH NOJY4YHJI cBOe Ha3BaHUe biaronaps TOMy, YTO
MPOTEKTUBHbIE AHTUI€HBI MCIIONIb3YIOTCS B HUX B BUIE OTAENbHBIX,
Kak NpaBWJIo, paCTBOPHUMbIX MOJIEKY/. DTH MOJEKYIbl U3BleKaloTcs
U3 MUKpOOHOM! KJIETKY UJIU BUPUOHA C MOMOMILIO pa3IMYHbIX XH-
MHYECKHX IKCTParMpyroliyx BelllecTB (peXe UCNoNb3yoTcsa GUsu-
yeckue Metoasl). Orcrola U BO3SHUKIO NpEOXEeHUEe Ha3blBaTh 3TH
npenapaTthbl XMMHYeCKMMHU BaKLIMHaMH,

HNcnonb3yeMble B HacToslee BpeMA METOIbl BbLICASCHMUA pac-
TBOPHMMBIX MOJIEKYJI M3 KOPNYCKYASPHBIX CTPYKTYD HEOOCTaTOYHO
CcOBepllieHHb!. B pe3yjibTaTe aHTUTreHbl BbUICAAIOTCA (U30TUPYIOTCS)
HE B UYACTOM BHUIE, a B COCTaBe MaKpPOMOJIEKYIAPHBLIX KOMILIEKCOB,
cojlepXalMx NOCTOPOHHHE KOMIMOHEHThI. DTH OaljlaCTHbIE CYyO-
CTAHLUYY MOTYT Bbi3bIBAaTh TOKCUICHHBIN, AJLIEPTU3HPYIOLLWT U IpYy-
rve HexenarteibHbie 3pdekThl. [T03TOMY rnosiyyeHHble aliTUTEHHbIE
KOHIJIOMCpaTbl YacTO NMOABEPraloT JajlbHeliled OUMCTKE, UCTIONb-
3ysi Ui 3TOrO pasianyibic PU3MUEeCKHe U XUMHUYECKHC METOIbI.

M3 dusmyeckHX METOLOB Yallie BCEro UCMOJb3YIOT NMPHHLMITH
pasnesICHUS BellleCTB 1O pa3Mepy U MOJIEKYJIIpHON Macce (pa3inuyd-
Hble BHUABl LICHTpUMQYTHMpOBaHUs, XHUIKOCTHasi Xpomatorpadgus,
yJabTpaduibTpalvs v 4p.); no 3apsay (MoHooOMcHHas1 XpoMaTorpa-
dusi, pasnuyHbie BUAbI 3NeKTpodopesa) U ApYrUM OCOOEHHOCTAM
XUMUYECKOH CTPYKTYphl (HanpuMep, adduHHasa XxpoMaTorpadus).
HUcnonb3yloTcss TakKe XMMHUUECKHE METO/bl, NO3BOJSIOIINE H30U-
paTenbHO CBA3bLIBATL HJIM MHAKTHBHPOBATh T€ AU UHbIE NIPUMECH.

OnHaKoO o4YeHb YacTO BMCCTE ¢ OYUCTKOM aHTHUIE€HOB TepseTcs
Y 3HAYMUTENIbHAsl YacTb UX MPOTEKTUBHOI aKTUBHOCTHU.

[To Bcel BUOAMMOCTH, 3TO CBSI3aHO C TeEM, UTO BelleCTBa, BXOAALIME B COCTaB
NpUMeceil, MOIYT BbLICTYNIaTh B KaueCTBe aKTUBHBIX AXbIOBAHTHBIX (MMMYHO-
CTUMYJIHPYIOLIKX) KOMITOHEeHTOB. KpoMe TOro, a¢gpeKTHBHee TOT npeilapar, rie
B KayecTBe NPOTEKTUBHLIX AHTUIE€ HOB UCTIO/NB3YETCA HE OJIUH, a HECKOJILKO da-
KTOPOB NaTOreHHOCTH. ITO 3HAYUTEIbHO HaleXHee 610KMpYET NMpoLiecchl Ma-
ToreHe3a BO30yauTens. B cBA3N ¢ 3TUM CTpeMIeHHE K TLIATEIbHOM OUMCTKE TO-
PON OKa3lbiBaeTCA HeOorNpaBlaHHbIM.

bonee Toro, yacto ¢akTopbhi NATOreHHOCTH, BLIMOJIHAIOUINE OdHU U Te XKe
hbVHKUMK, MOTVT NPUCYTCTBOBATb B HECKONBKNUX AHTUTEHHBIX BaApHAHTaX (M30-
dopmax). [TosToMy HeliTpanu3zauus CUCTEMO MMMyHHUTeTa OAHMX (HaKTOpOB
COBEPILUCHHO He O3HAYaeT, YTO OpraHM3MoM OyleT 00s3aTelbHO HEATPAJIN30Ba-
Ha BcA natorenHaa ¢vHKUNA BO30vauTens. OHa MoxeT OBIThH peajiu3oBaHa 3a
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CYET APYVIUX aHTHTEHHbIX H30(OPM. B 3TOM Ciiyyae NPOTEKTHUBHbIK 3 PexT OT-
CYTCTBYeT.

B ¢Bsi3U ¢ UeneHanpaBAeHHbLIM BblACJEHHEM MPOTEKTHBHbIX aH-
TUreHOB U HUX AaJIbHeHeH OYUCTKOM MOeKY/IsSApHbBIe BAKLIMHbI, CO-
3daHHble Ha 6aze OYHUIIeHHbIX MPOTEKTUBHBIX AaHTUTeHOB, obnana-
10T JOBOJILHO HU3KO# peaKTOreHHOCTbIO, TOKCHYHOCTBIO U alep-
rM3UpYIoLIe aKTUBHOCTLIO. BMecTe ¢ TeM, UX UMMYHU3MpYVIoLllas
crocoOHOCThL TakXe ciabee, yeM y XUBbIX BakUHH. [To3TOMYy OHH
[IpaKTUYECKW BCETAa HYXIAIOTCA B YCHWIEHUM 3Tol PYHKLIMN.

YcuneHHe MMMYHOT€HHOCTH MOJEKYIAPHBLIX BAaKUWH MOXET
JOCTHIAThCS:

1. Ucnonb3oBaHHEM adwbiO8aHMHbIX HOMNOHEHMO8. DTO MOIYT
ObITb BONIHO-MAacCAgHbIe 3MYJAbCHH, TUITOCOMBI, MUHEPAJILHBIE TEJTH,
pa3iiMyHBIE UMMYHOCTUMYJISAITOPDI.

2. Kowuvioeayuel NpoTEeKTUBHBIX aHTUreHOB (0cOO0eHHO HH3KO-
MOJICKY/IIPHbLIX) HA CUHTeTUYECKUX WM OUOJJOTMYeCKUX NoanMep-
HbIX HocuTeaX. OcobeHHO XOpollo 3apeKOMeHI0BANU cebsi B 3TOM
KayecTBe CTOMOHAYHBIA U AUPTEPUAHBIIA TOKCUHBI, a TAKXKeE HEKO-
TOpPbI€ CHHTCTHYECKHUE TNOJIMMEPBI.

[1p1 3TOM, Kak OTMeYaeT 601LUIMIICTBO aBTOPOB, OYeHb BaXHbl MOIEKYASAP-
Hasi Macca, 3apsiad U ruapodoOHOCTh HOCHTENS, a TaKXe IIOTHOCTh INUTOMNOB
NPOTEKTUBHOIO AaHTUTEHA Ha MOJleKyJle TAKOro HocuTeds. JJaHHbIi MeToa nosy-
YeHUd BakliH BeCbMa MEepCNeKTHBEH, XOTA NMPUMEHAETCA TOKa JOCTAaTOYHO
peaKo.

3. V3meHeHuem cmpyKmypbi aHTHI€HOB — B cJlydae, eClId OHM
c/1aboaHTUreHHbl, MoanuduKkanuy KacarTcad TOJbKO CTPYKTYpPbl
HOCWUTENs, HO HE 3MUTOMNOB. ITOr0 MOXHO NOCTHYD:

— nyTeM yBeJUYeHUA Macchl (IMOaMMepHU3aLMg aHTUTEHOB);

— W3MEHEHHeM 3apana ¥ TrHApo®OOHOCTH MOJIEKYJa TyTeM
«TIpUIIUBAHHA» COOTBETCTBYIOUIMX IPYTMTUPOBOK;

— BBelIEHYEM KOMIJIEKCOB, COAEPXKALUMX METALIbI, B aHTUIe-
HbI, UMEIOLLME MATKYIO, pUTUILHYIO CTPYKTYPY;

— yBeJIMYeHUEM KOHLEHTpaUUH IMUTOMOB, YTO JOCTUraeTcs
MYTEM MX UCKYCCTBEHHOTO «CLUMBaHUS» C MOJIEKYNTOH HOCUTEA.

4. 3axnioyerueM npomexKmusHbIX AHMU2eHO8 8 MUKDOKAancy/ibi W3
NMOJUMEPOB Y JTUNMTUIOB (JIUNOCOMbI), 0BecreyyBaloLIMX COOTBETCT-
BYIOIIYIO IMHAMUKY MOJAa4Yy aHTUMI€HA W aKTUBaUU10 GbarouuTos.

Crona Xe MOXHO OTHECTH W HeKOTOophbi€ MpHUeMbl NOBbIIIEHYS
UMMYHOICHHOCTH B pe3yJIbTaTe KOBaJIEHTHOrO CBA3bIBAaHHA NPOTE-
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KTUBHBIX @HTUIeHOB C MOBEPXHOCTBHIO KJIETOK 3YKAPUOT (3pUTPO-
LUMTOB) WIH GaKkTepuil (KopuHebakTepHii, cTadhMI0KOKKOB),

JpyryiM BaXXHBIM BOMPOCOM KOHCTPYHpPOBaHHs MOJEKYASPHLIX
BaKIIMH ABJAeTcA MpobJieMa UCMOYHUKA TIOTYYeHUs MOJIEKY TIpoTe-
KTUBHbLIX aHTUI€HOB, B 3TOM KayecTBe MOTYT BLICTYTIaTh KaK paziyiy-
Hble HaTUBHbIE LLITAMMbI BO30YAUTENEH, TAK U UX BapUaHTHI, M0OJy-
YyeHHble MeToJaMH reHHo uxeHepun, PparMeHTh MPOTEKTUBHbIX
AHTUTEHOB MOIYT OBITH TAKXKE CHHTE3HpOBaHBl UCKYCCTBEHHO.

B 6onbiunHcTBe CyyaeB (HO He BCerida) U3 BUPYJIEHTHBIX LUITAMMOB BO30y-
auTteneil BbLaena0Tca Oonee aKTUBHBIE NPOTEKTUBHbIE AHTUTEHLI, U B GOJIblIIEM
KOJIMYECTBE, YeM U3 cNaOOBUPYIEHTHDIX.

Hdnsa Toro yto6ul YBeNMYUTH KOJTUUECTBO ITUX AHTUTEHOB, CHU3UTD UX CTOU-
MOCTb, 8 TakKXe€ He HUCIMONAb30BaTh B MPOLIECCE MPOU3BOACTBA MUIEMUYECKH
omnacHele BHPYJIEHTHLIE LITAMMEI, TIPUMEHSIIOT UX PadinyHble peKOMOWHaHT-
Hble BAPHaHThI. OTH NOJIyYeHHble TEHHOMHXeHEPHBIMH METOJ1aMH MUKPOOPra-
HH3MbI HecyYT B cebe reHbl, KOAUPYIOLUE CTPYKTYPhE NPOTEKTUBHBLIX aHTUIEHOB,
KOTOPbIE MOTOM M BbLAEAAIOT. INd ux M30JIAUMM W JanbHeHlIe OUYUCTKH Uc-
NMOJIb3YIOT Te K€ METOMAbI, YTO WU NMPHU BbLICIEHUU IPHPOIHbIX AHTUTEHOB.

Cnenyet OTMETUTD, YTO TIPOLIECC 3TOT He Tak MPOCT, KaK NMpPeACTaRISETCS B
Teopun. YacTo nostyyaeMbie NpOAYKTHl HE BMOJHE COOTBETCTBYIOT HATUBHBIM.
Hanpumep, BupycHble aHTUTeHbl, 06pa3yioilmecs B KieTKax 3yKapuoT, 00blyHO
nojBepraioTca AONOJIHUTE/ILHOMY ITTMKO3WIMPOBAaHHUIO, a B KieTKax GakTepuii
3TOro HeT. M y rpuGoOB 3TOT Npolece NPOUCXOIMUT HE BIIOJHE COBEPILIEHHO.

B KauyecTBe MOJIEKYJSpHbIX BAaKUUH MOTYT paccMaTpuBaTbhes H
aHaTOKCHHBI, NpeacTaBisiolIine cob0il MHAKTUBHpPOBaHHbLIE pac-
TBOpPUMbIE TOKCHHBI DAKTEpPUIA.

[TpoTeKTUBHbIE AaHTUTEHbI WU UX dparMeHThbl, UCTIONb3yeEMbBIE
1T KOHCTPYHPOBAaHNA MOJIEKYJISPHbBIX BaKIIMH, MOTYT ObITb CHHTE-
3UpOBaHbl HCKycCTBEHHO. OcobeHHO, eclnd y HUX CpaBHUTEJIbHO
HeBBICOKUI MOJIeKYNsApHbIi Bec. OObIYHO 3TO HebOJbLIME NMENTHU-
IObl, OTpaxamwluue CTPYKTYpY KaKHX-TO 3IIMTOINOB NPOTEKTHUBHLIX
aHTUreHoB. B manbHellleM 3TU NenTUIbl KOHBIOTMPYIOT Ha Kpyn-
HOMOJIEKYAAPHBIX HOCUTENAX, CO3laBasi, TAKUM 00pa3oM, CUHTETH-
YECKYIO MOJIEKYJTY.

Auramuka ummyHHo20 omsema Ha MOJIEKYNAPHbLIE BaKIIHHbLL BO
MHOI'OM CXOIHa C AUHAMUKON OTBeTa Ha yOUTbIe KOpPNYCKYIsipHble
BaKLIMHbI, Y XapaKTepHU3YeTcA ObICTPBIM pa3BUTHEM (NTMK OTBETA HA
12—17-1 neHb) ¥ TaKUM Xe ObICTpLIM yracaHueM. ilnHaMHKa oTBe-
Ta HAa KOHKPeTHbIC BaKlAHbI MOXET BapbUpPOBaTh B 3aBHCUMOCTH OT
KOHCTPYKLIMM BaKLUHMHBI.
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OcHOBHble NpeumMyliecTBa U HeQoOCTaTK¥
MOJIEKYRSIPHBIX BAKWKUH

K ocHosHbiM npeumyecmseam ciieyeT OTHECTH:

1. Huskyio mokcuyHOCms U MGAyIo anflep2usupyiowyio aKmugHoCms,
YTO JOCTHUraeTcCs 3a CYET AOTNOJIHUTENbHON OUUCTKH IpenapaTos.

2. OTHOCHTeNbHYIO 6e30nacHocms MPU MHOTOKPAaTHOM HCION b-
30BaHUH TaKHUX BaKlIMH.

3. BO3MOXHOCTb ysesuveHus UMMyHU3UpyowUx 303 C LIeJIbIO TIO-
BbILLIEHUS UMMYHOT€HHOCTH MNperapaTos.

K ocHosHbiM HedocmamKam OTHOCSATCA:

1. JIOBO/ILHO HeBLICOKaA UMMYHO2@HHOCMb B CPaBHEHUH C XUBbI-
MU BakUuWHaMy. (OOHAKO 3TO YTBepXiA€HHE He abCOJIOTHO U He
pacnpoCTpaHSAeTCsl Ha BCce BaKIIMHbI. )

2. TexHonoeuueckas CAOXHOCMbE U mMpyooeMKOCms W3TOTOBJAEHHA
npemnapara. Kak nmpaBwiio, NpOU3BOACTBO TaKUX BaKUUH TpebyeT
CJIOXHOr0 COBpeMEHHOro obopyaoBaHMs Y BKJIIOYAET MHOroOCTa-
JOUHHBLIA TEXHOJOTHYECKHH LMK, CBA3AHHBIN € NOJYUEHHEM MpPO-
TCKTUBHbIX AHTHI€HOB, VX BbllICJIeHUEM, OUNCTKOH, KOHCTPYHUpOBa-
HYeM BaKIIMHBI U NPUTOTOB/IeHHEM KOHeUHOi dOopMbl.

3. Boicokas cmoumocms TaKUX MpenapaTos.

10.3.1.4. KomnnekcHble BaKUMHbI

KoMmieKcHBIMM BakIIMHAMMW Ha3bIBAIOT Mpenaparbl, KOTOpbIE
CO31a10T UMMYHHYIO YCTOMYHMBOCTD cpa3y K HECKOJIbKHM MHPEKLIN-
OHHBLIM Oone3HAM. nd 3Toro B HUX MCNOJL3YIOT NPOTEeKTUBHbIE
aHTUIeHbl pasHoi crieuMpHYHOCTH. McTOUHMKAMU NPOTEKTUBHbIX
AHTUTE€HOB MOTYT CAYXUTb KaK XMBbIE, TaK U YOUTbIE KOPIYCKYJIbl
MUKpPOOPraHu3MoB. [TpoTeKTUBHbIE aHTHUIEeHbl MOIYT ObLITH TAKXKe
MCMNONb30BaHbl ¥ B OUHILIEHHOI MOJIEKYsipHOM ¢dopMe.

B onpeneneHHOM CMbICIE MOXHO TOBOPHTD, UTO KOMIIJIEKCHbIE
BaKUMHbI eCTh CMECh KOHKPeTHbIX MOHOBAaKUHUH. [Ipy 3TOM pasnu-
YaloT IBa crocoba KOMOMHYpOBaHUA:

— MCTHHHaa KoMOWHali¥s, Korla Bce NpOTEKTHBHbIE aHTHUIE-
Hbl, UX CMECH Y aIblOBAHThl CMEUIMBAKOTCS B OAHOM LUNpULE;

— pasnenbHOe UCMONb30BaHME LUMPULIEB, KOrJa OOHU KOMIIO-
HeHTbI BBOAATCA OJUH INPHLIEM, a ApYTrye — NPYIUM.

B ©GONBUIMHCTBE CiIy4yaeB XHBbIE BAKUWHBI KOMOWHUDYIOT ¢
XHUBBIMH BakUMHaMH, a yOUThie (KOPNYCKyJAspHbie) BaKUMHbI
MOXHO KOMOWHHWPOBATh APYr C IPYroM H C MOJIEKYISpPHBIMH Bak-
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HUHaMU. KOpNnycKyasapHble U MOJIEKYIAPHbLIE BAaKIIMHbLI OOLIYHO
MCNOJbL3YIOT BMECTE C COOTBETCTBYIOIIMMMN al'bIOBAHTAMH, KOH'BIO-
raTaMM U T. 1.

ZKuBbie BaKUHHBI OOBIYHO HE TIPUMEHSAIOT B COCTABE M3BECTHRIX albiOBAHTOB,
MOCKOJIbKY AMHAMMKA UMMYHOTeHe3a B 3TOM cJly4yae HHas, ueM y YOUTBIX BaKlu1H.
AKvBOMY BaKLIMHHOMY LITAMMY TpeOyeTCsl pacce/IMTLCs B OpraHu3me, YTobul CMO-
eIMpoBaTh UH(MEKIIMOHHBIH NMPOLIECC W BBI3BATH COOTBETCTBYIONINI MMMYHHbII
OTBET. AXBLIOBAHTHI H UMMYHOCTUMYJIATOPLI, OLICTPO U 3HEPTUYHO aKTUBUPYS He-
crieuMPrIecKne UMMYHHBIE peakUMH, 0OBIMHO 3aTPYAHAIOT NMPUXKUBAEMOCTb U
paccelleHHe BaKLIMHHOTO IuTaMMa. B pe3yisraTe OH MOXeT BoOOLIE NOTHOHYTD.

B to Xxe Bpemsl y apTOpa UMeeTCsl MOJOXUTEAbHbBIIA OMNBIT KCNOIL30OBaHUS
UMMYHOCTUMYJIMPYIOLLIUX CPeACTB COBMECTHO C XHMBbIMM BakuuHamu. UMMy-
HOCTUMYJIATOPbI, BBOAUMbBIE B HU3KHUX 103aX, cIOCOOCTBOBAIM MPHUBIICYEHHUIO
(aroUTOB B MECTO HHBEKLIMHA U OBLICTPOMY BHEAPEHUIO BAKLIMHHPYIOLIETO BU-
pyca B 3TH KREeTKH. DT0 MO3BONAIIO CHAIUTH HMMYHU3HUPYIOLLUE 103bl U NTOBbI-
CUTb UMMYHRBIH OTBET.

OyeHb BaXHbli BONPOC KOHCTPYUPOBAHUS KOMIUIEKCHBIX BaK-
IYH (MOXET ObITh, JaXe OCHOBHONH) — COBMECTMMOCTb UCNOJIb3ye-
MbIX AHTUIEeHOB. B UMMYHOJIOTUM CYIIECTBYeT MOHATHUE KOHKYpEH-
LIAV QHTUTEHOB, KOIla UMMYHHbIH OTBET HA KOHKPETHBbIE€ AaHTUIEHbl
MOXET CYIUIeCTBEHHO CHUXaTbCs, e€C/ld ONHOBpPeMeHHO BBOAATCA
Jpyrve aHTureHol. 1 B TO Xe BpeMsi, U3BECTHO, YTO ONpEACTEHHbDIE
KOMMOHEHTHl MUKPOOHOIO MPOUCXOXIACHWA MOTIYT BLICTYNATDh B Ka-
YeCcTBe UMMYHOCTUMYISITOPOB (adbIOBAHTOB),

B uneanbHOM BapHaHTe B KOMIUIEKCHbLIX BAKIIMHAX OTHU aHTH-
reHbl JOKHBI CTUMYJIMPOBaTb UMMYHHbIH OTBET Ha IpYrUe aHTUre-
Hbl ¥AY XOTA Obl HE NOAABIATH €ro.

OcobeHHO HepallMOHAJIbLHO HCMNOJb30BaTh B ONHOM COCTaBe
BaKUMHBI, KOTOpPbI€ pa3BUBAlOT UMMYHHBIA OTBET IO pPasIMYHBLIM
TUNaM — KJIeTOYHOMY U Ir'YMOpaJibHOMY. OTO CBsI3aHO C TeM, YTO
KJNEeTKU UMMYHHOH! CUCTEMBI, BhIISHSAIOUINE TPU 3TOM pa3HbIe LH-
TOKMHBI, MOTYT CYNpeCCHpOBaTh Apyr Npyra (cm. 2n. 4.1.2 u 7.8).

Huramura ummyHHo20 omseema B KOMIUIEKCHBIX BaKLIMHAaX Xapak-
TepHa 19 TOrO0 TMNa MOHOBAKLMYH, KOTOpbIE UCIONAb3YIOTCA B CO-
CTaBe KOMIUIEKCHOH.

OcHoBHbLI®E NTpeMMyllecTBa W HERQOCTATKH

llpeumywecmsa KOMIUIEKCHBIX BaKLIVIH:

1. Yoo6cmeo npumererus. 3a onHY BaKLIMHALIMIO YAAEeTCs CO31aTh
MUMMYHUTET cpa3y K HECKOJbKUM 00JIE3HAM, aKTYaJlbHbIM A8 3TO-
ro paifoHa MY ce30Ha.
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2. CHuXeHue cmoumMocmu BaKLIMH 3a CYET YHUPUKALNH al'blOBaH-
TOB U CHHXEHUS ceOECTOMMOCTH U3rOTOBIEHUS B CBSI3U C yBEJIHYe-
HHeM MacluTaba npoaax.

K ocHOBHBIM HedocmamxkaM clienyeT OTHECTH:

1. HekoTopoe cHuxeHue 3¢p¢pekmusHocmu 1o CpaBHEHUIO C MoO-
HOBaKLIMHaMU,

2. Tlpobaembl pesakyuHayuu, KoTopble BO3HUKAIOT B CBA3M
C pasfiMyHON UIMTENbHOCTHIO CO3aBa€MOI0 MMMYHMTETA U TOK-
CUYHOCTBIO KOMIIOHEHTOB.

3. HeobocrosaHHylo cmoumocms BaKUMHBI IUISI NoTpebuTend
B TOM cCjyyae, Korna HeT HeoOXONMMOCTU MCIIOJNb30BaTh BCE «Ba-
JICHTHOCTU» BAKLIMHBI. TO €CTb €CJIM MMeeTCsl HeoOXOMMMOCTD CO3-
NaHUs1 UMMYHUTETA K OTHOMY—ABYM UH(PEKLIMOHHBIM 3a00JieBaHU-
SIM, TO MCTIOJIb30BaHUE KOMIUIEKCHOM BaKLIMHBI, KOTOPasi CONEPXUT
MOHOBAKLMHEI ellie K 3—4 npyruM uHdeKLusIM, siBHO He oOoCHOBa-
HO. JTO CYLIECTBEHHO YBEJIMYMBAET CTOMMOCTb BaKlLMHaUMH IO
CpaBHEHHMIO C BapUMAHTOM MCII01b30BaHMS ABYX OTAEJIbHO B3SITHIX,
MOHOBAKIIMH.

TeMm He MeHee, NMPOW3BOIACTBO MMEHHO KOMILJIEKCHBIX BaKLUH
CeronHs sABasieTcs Hanboee NomnyasipHEIM KOMMEPYECKHMM Harlpas-
JIeHHEM B BaKLIMHOJIOTUH.

10.3.1.5. BakyuiHbl, nonyyeHHbie HETPAAULIUOHHbIMY MeTOLaMu

ITo npenaparthbl, KOTOpbI€ [T0OKa TPYIHO OTHECTH K KaKoH-1ubo
TpaaWLIMOHHOM Ipyre. YacTo B HMX faXe He UCIOAb3YIOTCSA Ipo-
TCKTHBHbIC @aHTUTCHBI, 8 UHAYLIUPYETCA UX CUHTE3 HEIMOCPENCTBEH -
HO B OpraHM3Me X03sIMHa.

ITpenapaTtsl TaKoro pona elle He BHeApeHbl B LLIMPOKYIO MNpak-
TUKY U SBJISIOT cOOO HeKue NOBOJILHO NEPCNEKTUBHEIE HAlIpaBe-
HUs B pa3sBUTMM BaKLUMHOJOTUM. B HacTosilliee BpeMs ciienyeT BblLie-
JIUTh HECKONBKO TUNOB TakuX rpernapaTtos: JHK-BakUMHEI; MyKo-
3aIbHbIe BaKUMHBI; BaKLUMHLI, colepxalue monekyisl MHC; aH-
TUUIUOTHUIIMYECKHUE BAKLIMHBI; BAKLIMHEI U3 pacTeHUH.

1. THK-earxuyunoi

OcHoBHas cyOcTaHUMS 3Toro Buaa BakuuH — yucTtass JHK Bo3-
OynuTensi, Kooupyiouiass 3MMTONH NMPOTEKTMBHBIX aHTUIE€HOB.
B nocaenoBaTeqbHOCTE €€ OCHOBaHMIl 0OBIYHO BKIIIOYAETCS MTONXO-
osamui npomotop. Takas crpykrypa JHK MoXeT nmpoHMKarh B
KJIETKY X035IMHa M BCTpauBaThbCsl B €€ reHOM. B pe3syiabrarte KieTKa
3KCIpecCUpyeT Ha CBOEH MOBEPXHOCTH 3ITUTOIN BO30yAUTENS B CO-
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ctaBe Mojekyan MHC. Bmecro koMnosuuuu JJHK ¢ npoMoropoMm
C YCIIEXOM MOFYT MCIO0Jb30BaThC [UIa3MUAB — LIMKJIUUYECKHE T10-
nuMepHsble obpazoBaHna JJHK 43 6akrepuaibHBIX KNeTOK.

XOTS U3YYEeHHOCTh TOHKUX MEXaHU3MOB NE€HCTBUSI TAKMX BaK-
LLMH HEAOCTAaTOYHa, BCE-TaKM OTME€YeHa MX Xopollas 3PPeKTUB-
HOCTE B Pa3BUTHH KaK KJAETOUYHOTO, TaK U T'YMOPaJbHOIO UMMYHHO-
ro orseTa. HecMoTps Ha ofpeneJeHHyIO ONacHOCTh MX IpUMEHe-
HHSA, 3TOT BWI BaKLIMH CUMTAECTCA OUCHD MIEPCIIEKTHBHBIM,

2. Mykxo3aabHbte saKkyunbt

CBoe Ha3BaHWe MYKO3albHbi€¢ BaKLUMHBI O€pyT OT Ha3BaHMA
CAN3UCTON 000a04YKH (mucosa — ciu3ucTas oboJouKa). ITH BaKLHU-
HbI 00/1aa10T CIIOCOOHOCThIO IIPOHUKATD Yepe3 CAN3UCTYIO 000104-
Ky NMUIIEBApUTENLHOIO TPAKTa.

CienyeT oTMETUTD, YTO B [paKTWUKe BaKLIMHALIMM AOBOJILHO 1aB-
HO IIPUMEHSIOTCS XMUBbIE BAKLIUHBI, KOTOPHIE BBOISIT MEPOPATBLHO
WJIA UHTpaHa3aJlbHO. 2KUBbl€ BAKUMHE! MOTYT JIETKO [TPOHMUKATE Ye-
pe3 CAU3UCThIe (MyKo3alibHble) Oapbephl. 3aTeéM OHM NPUKUBAIOTCS
M pPa3MHOXaloTCS B OpraHM3Me X03s1MHa CorJIacHO IMHaAMMKe BaKLIY -
HaJlbHOro Npouecca, UHAYLIMPOBAHHOTO XXUBBLIMUY BaKLIMHAMMU.

[Tpy nonbITKax nepopaibHOro MCIIOAL30BaHMS YOUTHIX WU
MOJIEKYJSIPHBIX BAKLIMH CYLLIECTBEHHbIX YCIEX0B JOCTUYb HE ynaBa-
nock. bonee Toro, 4acTo BMECTO UMMYHOT€HHOCTH TTONAYUYIH [po-
THUBOITONOXHbIM 3¢pdeKT, BbI3bIBasi TAKOM BaKLIMHALMEH COCTOSTHUE
TOJIEPAHTHOCTHU K 3aJaHHBIM aHTUICHaM.

3T10T 3p¢deKT UCNoNL30BAIN B UKKIE padoT, rie clenaHbl MOoMNbITKU pa3pa-
6oTaTb NpenapaTthl, UHAVLIMPYIOIIUE TOACPAHTHOCTb K HEKOTOPbIM aHTUTeHaM.
TakuM cnocoboM MHTATMCH JE€UYUTh PeBMATU3M, MOMUAPTPUTHI, PAaCCEIHHBIN
CKJepo3, 1MabeT Y Apyrie ayTouMMYHHbBIE 3a00oNeBaHHe, a TAKXE peaKiUU oT-
TOpPXEHMA TpaHCILIaHTaHTa. To ecThb T¢ 3a0ofieBaHHsA, B NATOreHe3e KOTOPbIX
JIEXKAT ayTOMMMYHHbBIE peaKUMU KI1eToYHOro Tuna.

B HacTosige BpeMsl hopMHUpYETCS HanpasjieHWe, Koria B KOH-
CTPYKLIMIO BaKLIMH, COCTOSILLMX U3 MOJIEKYJ [IPOTEKTUBHbIX aHTUTE-
HOB, KOBAJIEHTHO «BLLIMBaeTCs» y4acTOK, obecrnedyrBalolIMil UX ali-
re3vio Ha KieTKax CIM3UCThIX obonouek. MU Moryt cinyXuTb
¢dparMeHTHl GUMOpUIt dHTEepoOaKTepHUii, anre3vHbl BHMPYCOB WU
HEKOTOpble CYOBEAMHMLBI XOJIEPHOIO TOKCHHA.

EcTb npemnoxeHuss BMECTO IPOTEKTUBHBIX aHTUTEHOB MCITOJIb-
30BaTh yyacTKu JHK Bo30ynuTens, K KoropoMy KOBaJIeHTHO NpU-
COEIMHSIOTCS aare3MHbl peoBupycoB. [TokasaHo, YTo nepopajibHOe
BBEICHHUE TAKOM KOHCTPYKIIMY MOXET BbI3bIBATh CUJILHBIA LIMTOTO-
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Kcudeckuit T-KJIeTOYHbIH OTBET HAa aHTMI€HBI, KONMPYEMBIE€ 3TOM
IIHK. IMonaraiot, 4To B 3TOT NpoLECC MOTYT ObITh BOBJAEYEHEl KEH-
IpuTHBIe KJIeTKU U M-knetku IleitepoBrix Onguiex.

TeM He MeHee, cyUTaeTCsl, YTO MYKO3aNbHble BaKLIMHbE (hopMU-
PYIOT NIPEUMYLLIECTBEHHO UMMYHUTET TYMOPAJILHOIO TUTIA, CTUMY-
nupys BuipaboTKy IgA M IgG 1 ocobeHHo cekpetopHBIX IgA. Bo3-
MOXHO, 10 NPUHLIMNY KOHKYPEHTHOCTU 3TO BBI3BIBAET CYIPECCUIO
KJIETOYHOIro OTBeTa Ha NaHHble aHTUreHsl. Ho Takue npoliecchl, BU-
IUMO, pa3BMBAlOTCs] He BCerna.

B MexaHn3Max AefCTBUSI MYKO3aJIbHBIX BaKLIMH €lll€ JOBOJIbHO
MHOT'O HEMMOHATHOTO, UYTO TpebyeT Bojlee JOCKOHANIBHOTO U3YyYeHUS.
TeM He MeHee, 3To HanpapjieHUe NeACTBUTEIBHO O4YEHbB TepcreK-
TUBHO 10 MHOTHUM cooOpaxeHUsIM.

3. Baxuunoi, codepucawgue moarexysot MHC

B 3Ty rpynny BaKUMHHBIX [1IPeNapaToOB OTHOCAT MOJEKYJISIPHbIE
KOHCTPYKLIMH, Y KOTOPBIX 3MUTOIBI TIPOTEeKTHBHEIX AHTHIC€HOB
BCTPOEHB! B KOMILNEKC MOJIEKYJ THCTOCOBMECTUMOCTH. OTMeyaeT-
Csl, YTO B TAKOM BHIE BaKLIMHHBIE NpenapaThl CMOoco6HB! MHAYLIMPO-
BaTh CWJIbHBIA KJ1€TOYHbII UMMYHHbIA OTBET.

TeopeTndecKoil moCHAKON ISl CO3RaHMUA TaKUX BAKLUUH SBU-
JIOCB ITOJIOXEHUE O TOM, YTO PparMeHThl [IPOTEeKTUBHBIX aHTUT€HOB
NpUobpeTaloT MMMYHOTEHHOCTE TOJBKO IOCJE€ TIPOLIECCHHIa
1 BcTparBaHus B MojeKynbl MHC. IToatoMy, B KayecTBe BaKLIMHBI
Y IpeIaraeTcs TaKas, yXKe roToBasi KOHCTPYKLIMSL.

B a1y Xe rpynny MoOXHO OTHECTH BaKLMHHBIE TIperiaparthl,
npencrapiisijoliMe coboit KOoHBIOraThl MPOTEKTUBHBIX AHTUIEHOB
(BepHee, UX pparMeHTOB) € MoJieKyjaMHi, obecleynBalOUIMMU JOC-
TaBKY U KX rpucoenuHeHue K nponykram reHop MHC. B KauecTBe
TaKWX JMTaHAHbBIX MOJIEKYJ MOTYT ObITh MCIIOAB30BaHbEl MOHOKJIO-
HaJbHblE aHTUTeA2 K MoJiekyJam MHC I u ] xnaccos, a Takxe uc-
KYCCTBEHHO CHHTE€3MpOBaHHbIE MNENTUIbI, U30MPATEJbHO B3aNMMO-
neicTBylonre ¢ Moaekyiamu MHC,

B Lies10M 3TO HarpabjieHUe TOXEe 04eHb MHTEPECHOE M MHOTO-
obellaolee.

4. Anmuuduomunuveckue 6axyiH o

Wnes vcnonb3oBaHUsi aHTUMIMOTUIIMYECKUX BAKLIMH BOCXOLUT
K Teopuu ceTeBoii peryasuuu Uepne (Erme). CornacHo eii, nporus
aHTHUTEA, O6pa3ylolIMXCsl B OTBET Ha BBeJAEHME aHTUIE€HA, B opra-
HU3ME CUHTE3UPYIOTCA aHTH-aHTUTeNa. BepHee, aHTUMAKOTHITNYE-
CKHe aHTHTeNa, HallpaBjeHHbIe NIPOTHB crieUMpUYeCKUX aHTUTEH-
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CBAI3bIBaIOLLMUX LEHTPOB. HO B 3TOM clyyae TaKMe aHTUMAUOTHUIIN-
YyeCcKMe aHTUTeNla BBLICTYNAKT B KayeCcTBe <«3epKAJbHOIO OTpaXke-
HUSI» aHTUTEHA ¥ CIIOCOOHEI BHI3BIBATh CUHTE3 aHTUTE], KOTOpHIE
MOTJIY Obl CBAI3BLIBATHCS ¢ HATUBHLIM aHTUTeHOM. TToaToMy s co-
30aHUS aHTUMMAVMOTUITMYECKUX BAKLMH [peiarajiocb MCoab30-
BaThb lpenaparbl AaHTUMIMOTUITUYECKHX AHTUTEI.

HecMoOTps Ha To, 4TO TeopeTHuUecKas M MpakKTHuyeckKas pa3apa-
60TKa TakUX BaKLMH BEIAETCH YK€ JABHO, KAKMX-JTUOO0 3HAUMMBIX
NMpaKTUYECKUX pe3yJbTaToB He IMoJiydeHO. DTo HallpaBleHUE OCTa-
eTcs Oobllie TeopeTHUYECKUM M olbewaloM. Kpome Toro, nerep-
MWHaHTAMM aHTU-AHTUTE] MOTYT OBITb HE TOJBKO aHTUIEHCINEeUH-
¢duyeckre runeppapuabenbHbule 06JacTH, HO U Apyrue ¢pparMeHThl
AHTUTEN. A 3TO NPUBOAMUT K Pa3BUTUIO AYTOMMMYHHBIX W aJlyiepru-
YeCKMX IMpoueccoB. B ¢BsA3U ¢ 3TMM UHTEpeC Hcciaenosaree K aH~
THUUIUOTUIIMYECKMM BaKIIMHAM B ITOCJCHHCE BpeMs TalacT.

5. Bakuunot uz pacmenuii

DTO HOBOE Y Ype3BblYailHO MHTepecHoE HamnpasiaeHue. [Ipaktn-
YCCKHU OHO CBOMMTCH K TOMY, YTO reHbl, KOAUPYIOWHNEC NTPOTEKTHUB-
Hbl€ aHTHUIEHBI (MM UX QparMCcHTBI), BCTPaUuBaloTCs B FTeHOM pacTe-
Husl. (IeHeTUYeCcKass UHXEeHepHUs ¢ LEABIO NOAYyYeHUsI HOBBIX COPTOB
pacTeHui — BooOllie o4eHb pa3BUTOE HANpaBJI€HMUE B COBPEMEHHOM
arpapHoMm Gu3Hece.)

Takoe TpaHCreHHOE€ pacTeHHME CHUHTE3MpYyeT B CBOEM COCTaBe
[IPOTCKTUBHBIE AHTUIEeHBl BO30yaUTenel. DTH aHTUTEeHbl MOXHO
BBIIEAUTD, OUUCTUTD U UCI051b30BaTh KaK OObIYHBIE MOJICKYISIPHEIE
BaKLIMHBL.

A MOXHO MCNOJb30BaTh UX B KayeCTBE MYKO3aJlbHbIX BaKLMWH
IS nepopalibHoro rnpuMeHeHus. [1py 3ToM caM npolecc BaKLMHa-
LMY 1 peBaKLIMHALIMKY MOXET OBITh Upe3BBIYaiHO ITPOCTHIM M O€30-
ITaCHBIM.

10.3.1.6. Mpobnembl ¥ NepcnekTUBbI NPUMEHEHUA BakLWH

HecMoTps Ha 6oiee yeM BEKOBYIO UCTOpHIO BaKLIMHONpodHa-
KTHKH, O4eHb MHOTHE BOMPOCH B Heit 0CTalOTCA HepellleHHBIMU. He
yaaeTcs co3nath 3¢deKTUBHBIX BaKUUMHHBIX MPENapaToB KO MHO-
TMM, aKTyaJIbHBIM Ha CETORHSILUHUMN neHb, UH(pEKLUOHHBIM §0/1€3-
HaM (AIDS, TyGepkyne3, renatut C), K NpHoHHbBIM HHGEKIIUAM
n np. U3-3a 4yero xe He yaaeTcs 3To caeaTh?

Bo-nepsbix, IpX MHOTHUX XpOHHUYECKUX MHPEKLMSX (TYOEPKye3,
Opylennes, Jenpa) poib clieurMpuuecKux GakTopoB UMMYHHTETA
HE CTOJIb BhipaxeHa. 3alllM THbI€ peaKLIM¥ BO MHOI'OM ITOCTPOEHBI Ha
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HeCceMPUUECKUX MeXaHU3MaxX KMJUIMHIA, [MPOUCXORSLIMX B MaK-
podare. YU cBsizaHbl OHM HE CTONBKO C BLIPaGOTKOM aHTUTEN U IpY-
rux crieundudeckux pakTtopoB, CKOJbKO ¢ HMTOKMHOBBIM MUKpPO-
OKpyxXeHueM (arouMToB U MX aKkTuBauuei. [1o03aToMy UMMYHHUTeT,
BO3HMKaAIOUIMI JaXe TIpYA €CTeCTBEHHOM TeUeHUM 3TUX OoJie3HeEN,
OBIBAET OUEHL KPAaTKOBPEMEHHEBIM U HU3KUAM 10 HATIPSXKEHHOCTH.

BaxiyHbl, coznaBaeMble TIPOTHB TaKUX O0JIe3HEH, He M03BOJIs-
I0T B HacTofllliee BpeMs AejlaTh aKLEeHT Ha BaKLMHOMpopUIaKTUKY
B 60oppbe ¢ 3TUMU MHDEKLMAMU.

Bo-smopbix, MHOTUe GaKTOphl NMAaTOTEHHOCTH Mapa3UTHYECKUX
MUKPOOPraHU3MOB cl1ab0aHTUTeHHBl WKW BooOuIe HEe aHTUIEHHHBI,
T. €. HE BbI3bIBAIOT BEIPabOTKM UMMYHHOTO OTBETA. Y HUX JIMOO HU3-
KW MONEKYSIpHBIi BeC (KaK Y HCKOTOPBIX BUIOB MHKODAKTEpHit),
160 BhicoKas ruapodUILHOCTD (KarcydbHble aHTUTEHBI) U T. 1.

Cosznanue 3d@eKTUBHBIX BaKLUMH [POTHMB TaKUX WHGEKLUUA
TpeOyeT U3BMEHEHUS CTPYKTYpPhl COOTBETCTBYIOIIMX MOJEKYA B CTO-
POHY IMOBBILUEHHWS] UX UMMYHOTCHHOCTHU.

B-mpemsbux, dakTopbl NaTOr€eHHOCTY HEKOTOPBIX Bo3OyauTenei
CNocoOCTBYIOT UHAYKIIMU «HENIPaBUIbHOIO» TUIIa UMMYHHOIO OT-
BeTa (60nee noOpobHo cM. 8 2/1. 8.1).

B-vemsepmbiX, caepXuBamoillnM (pakTopoM B pPa3BUTUM BaKLIM-
HONpO(PUIAKTUKHU SIBASETCS aHTUICHHAsi U3BMEHYMBOCTb BO30yiu-
TeNs.

Paznuyaior NOHATUA NOJAHONH aHTUreHHOH H3MEHYHMBOCTH U aHTMIeHHOro
apeida. B pesyabraTe aHTUT¢HHOM U3MEHUMBOCTU MOXeT MPOUCXOANUTD MOJIHaA
NOTepA MHOTHMX MO/JIEKY/T aHTUIeHOB (YacTO 3TO COMPOBOXIACTCH IUCCOLHALIN-
eit GakTepnii U nepexoaoM ux B R- mnu L-gopmul). ITpn aHTUre HHOM Xe apeii-
¢de CTPYKTYpH aHTUF€HOB MEHSIOTCA He3HauMTeJIbHO, HEOONbILMMU ¢dparMeH-
TaMH, YTO NO3BOJAECT ITUM MOJICKVJ/IaM BLINONHATL CBOY (pYHKUUHU Y OCTaBaTh-
Cs «Hey3HaBaeMbIMU» 111 UMMYHHOMW CUCTEMBI.

AMMyHHas cucTeMa BBICTYNAET 3AeCh KakK Obl B pOJIY «JOTOHS-
IOLIETO», MHAYUMPYS BCE HOBBIA clicLMPHUUECKUI OTBET K U3MEHS -
rowuMea GopMaM aHTUIEHOB BO30OyIUTENS.

B-nsimeix, MHOT e PONCTBEHHBIE TPYIINbl NIATOreHHBIX MUKPOOp-
raHM3MOB MMEIOT MHOTOYUCJIEHHBIE CTPYKTYPHBIE BapHaHTbl ORHMX
U Tex Xe GakTopoB NMaTOMeHHOCTH. DTO TaKXKe MOXHO pacCMaTpu-
BaTbh KaK BapUaHT aHTUI€HHOro Ipeiida, ToNbKO 3HAYUTEIbHO Me-
Hee UHTeHcUBHEBIE. HanpuMep y E.coli uMeeTcss MHOro cepoBapu-
aHtoB. [1pu aTOM aHTUCBIBOPOTKa MJIM BaKlIMHA K OlpeleICHHOMY
cepoBapMaHTy IOBOJAbHO 3(@eKTUBHO nNpenorspalllacT pa3BUTHUE
Gosie3HM, BhI3bIBaeMO UMeHHO 3TUM BapyMaHToM E.coli. Ho adde-
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KTUBHbIE BAKUUHEI, KOTOpPBIE CO31aBalii OBl YCTOMYUBOCThL KO BCEM
wiramMMaM E.coli, noka He co3naHbl.

B-wecmuix, maTroreHe3 HEKOTOPHIX MHGeKUMNA (HarpuMep Ipu-
OHHEIX) €111€ TIPOCTO HE U3yUeH, YTO U HeE IMO3BOoNseT CHPOopMyIUpoO-
BaTh [TOAXONBI AJIS1 CO3NaHMs BAKLIMH ITPOTHB 3TUX DoJie3HEe,

bonsiyio npobneMy rnpencrasisiet coboif HeoOXonMMOCTh pe-
BaKlIMHALUMiIl, ocoOeHHO MHoOTroKpaTHhIX. JIpM 3TOM HapacraeT
OIIaCHOCTh aJIEPru3aliuy opraHu3Ma 4 6ofiee SIpKO IPOSIBASAIOTCS
apyrue nobdouytsle 3¢ dexToI.

KpoMe Toro, Kaxiasi BakuUMHaLMs SIBAsieTcs OIpencieHHbIM
cTpeccoM 1151 UMMYHHOM cucteMbl. [TonaraloT, 4To B YCIOBHSIX, KO-
ra BaKlIMHALMK NIPOXOOAT OYeHb YaCTO, MOIYT BO3HUKATD Ipenro-
CBUIKU IS Pa3sBUTUS BTOPUYHBIX UMMYHONEPULIMTOB, aJJIEpruil U
JAPYTUX HapyliieHUI UMMYHHO CUCTEMBI.

Bce 3T U psin npyrux rpo6ieM IbITaeTcs pelllaTh COBpeMeHHas
BaKLIMHOJOT U,

OcHosHble nepcnexmusbl MOXHO OBIJIO Obl 0003HAYUTE CAERYIO-
LIMM oOpa3oM:

— Ponb BakUMHONPOPWIAKTUKY B CUCTEME NPOTUBOINNIAECMH -
YeCKUX MEponpUsaTUM OyneT Bo3pacrarh, TaK Kak [IpOUCXOOUT I10-
CTOSTHHOE COBEpPLUEHCTBOBaHWE CYLIECTBYIOIMX M MOABISIOTCA
NPUHLMUITHAIBHO HOBbIe BAKLIMHBI — 3 GeKTUBHBIE U O¢30MMacHbIE.
ATO N03BOJSAET AEAATh Ha HUX O0nbLIMIA akKLIeHT B O60pbde ¢ HHPEK-
LIMSIMH, IPOTHB KOTOPBIX BaKLIMH paHblie He OblIO.

— ByayT coBepllleHCTBOBAaThCS pa3iUyHble METONEI T10AYyYeHUS
BaKlIMH K 6OJBLIMM POACTBEHHBIM IpymiiaM Bo3Oyaurtenci. Bos-
MOXHO, 3TO OYAYT MMMYHOTEHHEIE KOHCTPYKLMUH, UCIONB3YIOLLUE
rpyrnoBbie aHTUreHbl (aHTUTeH KyHa U Ip.) viau 6J1oKHMpylolye Ka-
KHe-To ollliMe MeXaHU3MBb] NaToreHesa (aare3vy, Harnpumep). Bos-
MOXHO, 3TO OyIyT HOBbl€ BAPUAHThl KOMIUIEKCHBIX BaKLIMH. Boob-
e XE€ pa3BUTUE U COBEpPLIEHCTBOBaHUE KOMILIEKCHBIX BaKUMH
BeChbMa NepCIIeKTUBHO.

— be3ycioBHoO, OYAYT MHTEHCUBHO pa3BUBAaThLCS pa3jiMyHbIE Ba-
pPHUaHThl BaKLIMHHBIX [perapaTtoB, TIPUTOTOBIEHHBIX T€HHOUHXED-
HbIMM MeTOnaMM. DTOT IMOAXON IM03BOJIsSIET CO37aBaTh BaKIIMHHbIE
npenapartsl LiejeHalpaBleHHO, JOBONBLHO ObICTPO, a IJlaBHOE — 1151
3TOTO YX€ €CTh roToBasl TeopeTHyecKasa U Mertomooruyeckas 6asa
reHHOM UHXeHEpUU.

— byner pasBuBaThCcs HanpaBJeHHeE 0 CO3NaHUI0 aHTUTEHHBIX
KOHCTPYKLIMiA, BHI3BIBAlOWIUX crieUUUYECKMA OTBET, HE TOJBKO
nna npoduIakTUKK, Ho M 1S leyeHHs1 nHGeKUMOHHBIX OoJie3Heid.
OcobeHHO XpOHMUYECKUX BUPYCHBIX, MTOCKOABLKY 1S 60pbObI ¢ HU-
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MU MMpaKTUYECKHU He cylecTtBYeT 2QPEeKTUBHEIX CcpenacTs. M, mno
BCCH BUAMMOCTHM, 3TO HaripaBicHUe OyleT pacIpoCTPaHSATLCH He
TONbKO Ha UH(EKLIMOHHBIe OoNe3HU, HO U B 001aCTU OHKOJIOTUH,
a TaKXXe ayTOUMMYHHBIX OoJie3Heil W B TPaHCIIIaHTaJIOTUH.

10.3.2. Hecneyudunyeckne MMMYHOCTUMYARTOPDI

K coxaneHu10, HECMOTpSI Ha OTPOMHOE KOJH4ecTBO paKkTUUe-
CKOro Marepuajia o6 MMMYHOCTUMYASTOpax, He ynaeTcsi oOHapy-
XUTh XOpollMX pyHAaMeHTaNbHbIX paboT, MOCBALLIEHHBIX 2TOH IpO-
GneMe,

OrpoMHoe KOoJHYECTBO YYKEPOLHBIX MOJIEKYII, fToajas B opra-
HH3M, OKa3bIBacT aKTUBUPYIOULIEE NEIHCTBUE HA UMMYHHYIO CUCTEMY,
Hecreunpruecky CTUMYIMPYET (a8 MHOTIa M HaobopoT, Ccylpeccu-
pYeT) aKTUBHOCTDb €€ KJIETOK.

MoXHO BbIIENNTD LieJible TPYIIIbI BELECTB, 00aanaloumux no-
BOJIbHO BbipaXeHHBIMU CIIOCOOHOCTSIMU K UMMYHOCTUMYJISILIUM.
OnHako He clenyeT cYUTaTh, YTO Mpenaparkl, CIIOCOOHBIE aKTH-
BUpPOBaTb UMMYHHBIE PeaKLMH, MOSIBUIIUCH TOJBLKO B IOCHENHEE
BpeMSI.

OcHOBOTONIOXHMKOM YUeHHS O BEILECTBAX, YCUIMBaIOUINX UM-"
MVYHHbIE peaklMK, MoXHo cuMTaTh Ramon. Eue B 1925 1. oH ycTa-
HOBWJI, YTO BOCHANIMTEIbHAs peaKlns, BO3HUKaoUas oA BAUSTHU -
€M HEKOTOPHIX BEIIECTB, HECINEUU(PUIECKHM CTUMYIUPYET UMMYHU~
TeT. OH Ha3Baj 3TH BelIECTBa aabloBaHTaMM (Gp. adjuvant — nomo-
ralouiMi, nojie3Hbiif) U BIEPBbIC UCTIONL30Bad UX MPU MOTYUYEHHUU
TUNEPUMMYHHBIX CBIBOPOTOK — MPOTUBOCTONOHSIYHON U NPOTHUBO-
audTepuiivoit. Iloutn onHoBpeMeHHo ¢ HMM Glenny npuMeHun
Npy BaKUMHALIMY anlOMOKaJlMeBbI€ KBAaCLlbl M YKa3aJi Ha MX Crioco0-
HOCTb CTUMYJIUPOBATh UMMYHHBIN OTBET.

[lo3nHee OBIIO CO3MaHO Lenoe HAyyHOe HalpaBjieHue, MpU-
3BaHHOe 00beAMHUTh HAKOIMBIIMeECs JaHHBIE O GakTopax Hecrie-
LHUpHYeCcKON CTUMYISLIMM UMMYHHOTO OTBeTa (al’bloBaHTax). buinu
NPEeanpPUHSTBLl NOTNBITKU OOBACHWUTL MEXaHM3M ACHCTBUS U3BECT-
HbIX anbloBaHTOB. Hanbonee nonyasspHbeIM ObJ1I0 MHEHME, YTO allb-
IOBAHTHl CO3Aal0T CBOeoOpa3Hoe «Iero» AaHTUIeHOB, U3 KOTOPbIX
OHH 1MOTOM MEJIEHHO PacXonyloTcs. BakuMHbBI ¢ TaKUMU allbIOBaH-
TaMU CTaJIM Ha3bIBaTh A€NIOHUPOBAHHBIMMU.

Tem He MeHee, MHOTHE (DAKTBI HE BIIOJAHE YKJAaAblBAJIUCh B 3TY
TCOpPHIO. BBIIO YCTaHOBJIEHO, UTO Mac/isiHble BAKLIMHBI TeM 3¢ dek-
TUBHEE, YyeM 0oJice CTOMKYIO U MEJKOAUCIIEPCHYIO 3MYJILCUIO OHU
coboil npencraBiafoT. KpoMe Toro, alblOBaHTHasi aKTUBHOCTH
OUEHb 4YacTo MPSIMO KOppesiMpoBajia ¢ MHTEHCUBHOCTBIO BOCIAJIM-
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TeJIbHOU peakKUMU. B ¢BSA3U ¢ 3TUM OBIIM BBICKA3aHEl MHEHUS, UTO
Hapsiay ¢ Oojee MeANeHHBIM pacXxolOBaHWEM AaHTMI€HOB, B MeXxa-
HU3MaX adbloBaHTHOro 3¢ ¢dekTa 3aMeTHYI0 POJdb UTpaeT UMEHHO
CTUMYNSILUA ¢aroimtoB. B yacTHocTH, 0TMEYaloCch, YTO MEJKO-
JUCTIEpCHbBIE YacTHULILI WU IM00YyJibl MUHEpaNbHBIX COPOSHTOB MO-
I'YT aKTUBMpOBaTh Makpodaru, yCWinBas Ux ClocoOHoOCTh K paclile-
ILICHUIO U Npe3eHTALlMM aHTUIeHOB. AKTUBUpOBaHHbIE Makpodaru
NPpoNYyUHMPOBaJIN IPOBOCHAIUTEIbHBIE MEINATOPEl, MHTEHCHUBHO 3a-
fycKas BeChb KacKal UMMYHHOTIO OTBeTa.

[TpubausnuTensHO B TO Xe BpeMsi BO3HUKIIA MAES UCITONb30Ba-
HUS BELLIECTB, BBI3BIBAIONIMX BOCMANIUTENBHYIO peaKL U0, Ll 060-
CTPEHMUSA U JIeYEHUS XPOHUUECKUX BSJIOTEKYLUMNX OONIE3HEN, T. €. s
CTUMYJISILMU PE3UCTEHTHOCTHU opraHMaMa. MoXHo cKaszarb, 4TO
pa3BUTHE 3TUX IBYX HallpaBJcHUA U IMOCAYXUIIO OTIIpaBHOM TOY-
Koit 1151 @opMHUpPOBaHHA COBPEMEHHBIX MPENCTaBACHUH O HECTIEM -
puyeckoii UMMYHOCTUMYJISILIMM U UMMYHOTEpPANIUY Ha €€ OCHOBE.

BHauane Bce BellecTBa, oOnajalolie MMMYHOCTHMYAUpPYIO-
IUAM 3¢ ¢eKTOM, B 3aBUCUMOCTH OT NMPOMCXOXIEHUA pa3aeIniIv Ha
TpH OoNbLINE IPYTINHL:

1. Bewecmsa Heopzaruy4eckol npupodsi — MUHEPAJIbHBIE KOJIJIOH-

"Bl (TMOpAT OoKUCU amoMUHMSA, docdaT reas anoMuHus, docdar
KaJibLIMsl); pacTBOPUMbIE COeOUHEHUA (aloMOKaNUeBble KBAaCLb,
XJIOPUCTHII KanbUui, O€H30J) U KpUcTalaounbl (KBaplLeBbli opo-
110K, aKTUBUPOBaHHBIN yroabp W Op.).

2. Bewecmsa opearuveckol npupodsi — O€IKW U HYKIEHUHOBBIE
KUCHOTEHL, JUMHKUIAL B BUNIE 3MYJIBLCUNA (OKUBOTHEIE U PACTUTENBHBIE
MacJja, JJaHOJMH, TAHUH) W JIUIOIOJMCaxapulHble KOMITIEKChI, K
KOTOPBIM OTHECIH Pa3jIMUHbLIE aHTUTEHEI OaKTEpHUi.

3. CnhoxHeie selyecmsa, B YUCIO KOTOPBIX BKIHOUYUIHN LIEAbLIE MU-
KpoOHbI€ KJIIETKH, THOM, S9KCTPAKT JIEKKOLIMTOB, MOJHbIHA anblOBaHT
O®peiidaa, MAeYHBIH COK JaTeKca M Ip.

B nanpHefiinieM K HUM NnpuOaBisIMCh IpYyTrue HOBLIE Npenaparhl
CUHTETUYECKOTO YU MHOTO MPOUCXOXKIESHMS,

B Hacrosinlee BpeMsi, OCHOBHBIE IPYIINbI BellleCTB, MCITONb3ye-
MBIX I8l CTUMYJSIUMM Pa3/IMYHBIX peakUuil MMMYHUTeTa (B TOM
yuciie U cneun@uruecKoro oTBeTa), TakxkKe MOXHOo 65110 Obl Ki1accu-
pULIMpOBaTh Ha OCHOBE MX NPOMCXOXIEHHUS M OOLIHOCTU CTPYKTY-
pbl (cM. mabn. 10.1).

IToMUMO HMMYHOCTHMYJISAITOPOB, NPEACTABISIOMIUX COO0IH XU-
MHU4YeCKUE UMK OUOJIOTHYECKUE MOJIEKYbI, BIIOIHE YMECTHO ObLj10
Ob1 OTMETUTD AEICTBUE HA UMMYHHYIO CUCTEMY HEKOTOPBIX dU3u-
yecKUX (akropoB. ITO HanpaBleHUe ceiyac pa3BuBaeTCsl JAOCTa-
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TOYHO UHTEHCHUBHO, UYTO OOYCNOBJIEHO IIPOCTOTON MNPUMEHEHUS
1 3¢ PeKTUBHOCTRIO METONOB.

PaccMmoTpuM nonpobhHee HeKoTopkhle Ipynsl UMMYHOCTUMYJISI-
TPOB.

1. KopnycKynapHsie UMMyHocmumMyiamopbl

ITOT BUL UMMYHOCTUMYJSITOPOB UMEET XapaKTepHyIo ¢opmy
MEJIKMX KOPIYCKYJI — MEJAKUE WapUKH 3MYIAbCHUH, IOOYIEl MUHE-
panbHbIX KOJUIOMOOB WK MHBIE MEJKHe YyacTulibl. Pa3mepnl KX Ko-
nebmorca npubausureinHo B npeaenax 1—100 MxmMm.

Mexaru3sm delicmeusn CBOIMTCS MIPEUMYLLIECTBEHHO K TOMY, YTO 3TU
KOPITyCKYJIBI fNoraowalTtcs: Makpodaramu. B pesynsrare uHTeHCHB-
Horo darouuTo3a Makpodary akTHBUPYIOTCS U BBLIENAIOT MHOXECT-
BO UMTOKMHOB. CuMTaeTCs, YTO B pe3yjbTaTe 3TOr0 CTUMYJIUPYIOTCS
Th2 xyeTKK ¥ yCUAUBaeTCst UMMYHHBIHM OTBET ryMopaiabHOTO THIIA.

NUMMYHOCTUMYASITOPH! TAKOTO TUIIa OYE€HBb LIMPOKO UCIIONb30-
BaJIM paHblle (M NMPOAOAXKAIOT UHOTAA UCIIONb30BaTh 110 CEM OEHD)
B Ka4yeCTBe aAblOBAHTOB N5 HEKOTOPBIX YOUTHIX BaKUUH. OHU XO-
pollio copOUPYIOT Ha CBOEH NTOBEPXHOCTH aHTUTEHbI (M1 aHTUIEHBI
BKJIIOYAIOTCA B KOPIYCKYJBl B COCTaBe 3MYJALCHii, JUITOCOM WU
Karicyn). B TakoM BUe 3TU aHTUIEHBI:

— BO-NEPBbIX, MEIJIEHHEE pacxonylTcs, GopMHUpys CBoeob-
pa3HoOe «Hero»;

— BO-BTOPHIX, MOLLIHO aKTUBUPYIOT Makpodaru, KoTopble ceK-
PETUPYIOT LMTOKMHBI U 3aITyCKalOT KacKal peaKLMii MMMYHHOTIO OT-
B€Ta, a TakXXe YCUIUBaloT aKcnpeccuio Moiaekya MHC knacca Il Ha
TIOBEPXHOCTU KIIETOK.

Ucnonb3oBaHue TAKMX UMMYHOCTUMYJISITOPOB B YMCTOM BMIE
(6e3 BaKLUMH) AEMOHCTPUPYET UX BBICOKYI0O UMMYHOCTUMYAUPYIO-
111YI0 CIIOCOOHOCTD, TI03BOJISIS C YCTIEXOM IIPUMEHATDh UX [IpU Nleye-
HUM HEKOTOPBIX XpOHHYECKUX Donie3Hell. OnHaKo, OCHOBHBIM U CY-
LIeCTBEHHBIM HEAOCTaTKOM TpeliapaToB 3TOr0 Kjlacca siBIsAeTCA To,
4YTO B OCHOBE MeXaHW3Ma WX NeiCTBUSA JIeXXUT pa3BUTHUE BOCIaIU-
TeJIbHON peakUuuH, 4TO 0COOEHHO SIPKO MPOoABIsieTcH Ha MECTE BBE-
IeHMs npenapara. YpesMepHast akTuBauMsl GarodToB MOXET BO-
o0lIlle NPHUBECTH K HEKPO3Y M JU3UCY TKaHeil B MecTe UHBEKLIMU
1 dopMUpoBaHUIO abcliecca.

2. lpenapams! MUKpOBHO20 U BUPYCHO20 NPOUCXOKOCHUS

C pasnuyHBIMHM BUpycaMM, MUKpobaMU ¥ rpubaMy UMMYHHas
CUCTEMA HAYMHACT UHTCHCHUBHO KOHTAKTUPOBAaTb € MEPBLIX AHEH
XHM3HK opraHusMa. IloatoMy MHoOTME KOMMNOHEHTbl MMKPOOHLIX
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KJICTOK, UMCIOLUMX KOHCTAHTHYIO CTPYKTYPY, HAYNUHAIOT INPOCTO HEC-
crieundpHUIEeCKU aKTUBUPOBATL KJNETKM UMMYHHMTeTa. bonee Toro,
3TOT IIpPOLECC, BUAUMO, IIOIAePXHUBACTCS IBOJIOLUMEH 1 TeHETHYE-
CKM 3aKperisieTcsl y moToMKoB. To eCTb MOXHO CKa3aTh, YTO UMMY-
HOCTUMYAUPYIOWHHA 2 PeKT MUKPOOHBIX KOMIIOHEHTOB €CTh 3BO-
JIOLUOHHO 3aKpenUBLIMHACA HecleUMPpUIeCKHt OTBET KJIETOK UM-
MYHHOM cHCTeMBbI Ha HauOoJiee KOHCTAHTHBIE MOJIEKYJISIPHBIE CTPY-
KTYPbl OKpyXalouei MUKpodophl.

HelcTBUTENBHO, €CIM MPOoaHATU3UPOBATh OCHOBHEBIE TPYIINLI
aKTUBHBIX MMMYHOCTUMYJIUPYIOUIMX KOMIIOHEHTOB MMUKPOOHOIO
[IPOUCXOXIECHUS, TO MOXHO OTMETUTh, UTO TaKUe CTPYKTYphl KakK
LPS uMeroTcs npakTUyecKy y BCeX FpaMoTpUlIaTelbHBIX OAKTEpUiA,
a CTPYKTYpHI MIENTUIOTJIMKAHOB U HYKJIIEMHOBBIX KMCJIOT XapakTep-
HBI UTs Bcex OakTepuit. T1pH 3ToM npolecc CTUMYASILUMM poTEeKaeT
Haubonee ecTeCTBEHHBIM 00pa3oM, MOLENHPYS KOHKpPETHBIe (a3bl
NaToreHeTUYECKOro fnpouecca.

BMecTe ¢ TeM, 31eCh Xe 3aJI0XKEHBI M OTpUMLATeIbHbIE CTOPOHBI
[IPUMEHEHUSI UMMYHOCTUMYASTOPOB 3TOro Kjacca. MexaHU3Mbl UX
NeACTBUS IIOX0 KOHTPOJIUPYeMbl, OHH NAIOT LIeAblil CneKTp noboy-
HbIX 2(PEeKTOB. ITO CBA3aHO C KOMIUIEKCHOU CTPYKTYpPOH TaKMX
NpenaparoB, 4acTo coaepXalluMX B CBOEM COCTABe TOKCHYECKHUE U
aJIEPru3Mpylolme BeliecTsa.

TeMm He MeHee Mnperaparbl 3TOTO Kjlacca MMMYHOCTHUMYJISITOPOB
IOBOJILHO LUUPOKO NPUMEHSIIOTCSI B UMMYHOTepalieBTUYeCKOM rpa-
KTUKE (cM. mabn. 10.1).

3. llpenapame! u3 mKaHel 4en08eKa U XUBOMHbIX

B MexaHu3Max ncilCTBUS UMMYHOCTUMYJISITOPOB 3TOM FpYyIIIbI
MOXHO BBIIEJIMTb HECKOJIBKO OCHOBHBIX HallpaBJIcHUH.

Bo-nepevix, 310 OeNKHU, CBOMCTBEHHbIE CAMOMY OPraHHU3MY,
a TaKKe MpOoAyKThl UX paciiana. MoXHo NpearnoioXuTh, 4YTO NnapaH-
TCPaJIbHOE BBEACHMC ITUX MPONYKTOB UMUTUPYET LIS MaKpoopra-
HHU3Ma Cepbe3Hoe MoBpeXIeHMe. B OoTBeT pa3BUBAIOTCSl TeHETHYE-
CKH NeTEpMUHUPOBAHHBIE TPOLECChHl aKTUBALIUM 3alUMTHBIX MeXa-
Hu3MoB. Kpome Toro, 6eiku (TeM Boliee yyxepoaHble) BbI3bIBAIOT
COOTBETCTBYIOLIME UMMYHHBIE pe€aKLIMU,

Takue npoueccsl pa3BUBAIOTCS TNPU ayToreMoTepaliiv, UHOKY-
JISILMM pa3iuWyHBIX CEIBOPOTOK U MX TMAPOJN3AaTOB, raMMariol0yaum-
HOB U UX ¢pparMcHTOB (Fab-(dparMeHTOB), a TakXe psila TKAHEBBIX
[pernapaToB, IONYYEHHBIX 110 ocoboit TexHonoruu. CyuiecTByeT
BO3MOXHOCTb M MEPOPANIBHOIO NPUMEHEHUSI HEKOTOPBIX MX 3THUX
fipenapaTroB, B KOTOpPbIX aKTUBHYIO POJIb UIPalOT MENKHUE MOEKY-
Jibl — MPONYKTHI pachnazna.
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Bo-s8mopsix, 3TO CNeHU(PHUYECKHE NMPOAYKTHI OTAEJIBHEIX OpraHOB
M TKaHeM, KaK npaswio — nentulbl. Coaepxallue X KOMMepye-
CKHe mnpenapaThl MOI'yT ObITh OYULIEHE! WIXA HE OYULIEHB], a TaKXe
MOTYT OBITH CHHTE3MPOBaHbI UCKYCCTBEHHO (OOBIMHO 3TO HeOOJIb-
1Me ux pparMeHTHI).

K Takoro pona HMMYHOCTUMYJISSTOpaM MOXHO OTHeCTH mpena-
paThl THMyca, KOCTHOT'O MO3la H cejle3eHKH — BaXHeHLIUX OpraHoB
MMMYHHOI1 cCUCcTeMbl. BriojIHe ecTeCTBeHHO, UTO NPOAYKTHI 3TUX Op-
raHoB HauboJslee 3HAYMMBI U1 KI€TOK, IPOXOASUIAX B HUX OCHOB-
Hoe pa3BuTHe. 1A TUMyca 3170 T-KNeTKH, LI KOCTHOro Mo3ra —
B-knetk#, mwis celte3eHKH — B-kneTkd ¥ Makpodaru.

B-mpembux, 3TO Irpyrina O4YU1IEeHHBIX MOJIEKYJ1 HUTOKMHOB ¥ UH-
tepdepoHa y. (UHTepdepoHbl a U 3 MHOMMMHM aBTOpaMu B 3TOj
TpyTiNe He paccMaTpuBaloTCs, NMOCKOJbKY 00JanaioT B OCHOBHOM
TPOTUBOBUPYCHOI, @ HE UMMYHOCTUMYJIApYIOLIEH aKTUBHOCTHIO).
TpeTtbs rpynna npeacraniseT coboii, noxanyil, Haubonee nepcrekx-
THUBHOE HalpapjieHUe B UMMYHOTepanuu.

ITO 0OYCNOBEHO TEM, YTO MPAKTUYECKU BCe NMpolecChl UMMY-
HOCTUMYJISILLMMU CBS3aHbl ¢ U3MeHeHHMeM NMHAMMKM CHHTe3a TeX
WA UHBIX LATOKMHOB. Ho eciyu npyrme MMMYyHOCTUMYJISATOPHI Ae-
JIaloT 3TO ONOCpedOBaHHO, Yepe3 KacKal pa3iIMyHBIX peakUuui, To
YUCTble IUTOKMHB MOTYT BJIMUATH HETIOCPEACTBEHHO.

I pyroi Bonpoc B TOM, YTO B HacTosilliee BpeMs LLUTOKHHOTEpa-
MUS CTAJIKUBaeTCsl C Cepbe3HbIMU MpobieMaMu. OHU CBA3aHBI C M-
HAMUKOH MOCTYIJIeHUs1 UMTOKMHOB B HYXXHBIi1 JIOKYC, Ille pa3BuBa-
IOTCS Mpoliecchl UMMYHOTeHe3a. LIUTOKMHBI ObICTPO pa3pylLaloTcs,
a NpY BBeNeHUH B OOJBILUMX N03aX NOBOJBHO TOKCMUYHBI U BbI3bIBa-
10T HeMaJio NoboyHbIX 3¢ ¢deKTOoB.

B 3aknioyeHue cienyeT cKa3aTb, YTO LIMTOKMHEI B HacTosllee
BpeMsl, NOay4YalT B OCHOBHOM MeTOJaMH TeHHOM HHXeHepHH. ITO,
OdHaKO, He O3HayaeT, YTO MUX HEeNpaBOMepHO OTHOCHUTBH K TIpyIfne
NpernaparToB 13 TKaHEeH YeoBeKa U XUBOTHBIX.

4. ImmyHoCmumyasmopbl pacmumensHo20 NPoUCXodenus

Hecmotps Ha maccy cBeaeHMI o apMaKoJoriu jJeKapCTBeH-
HBIX pacTeHMi, cooOlIeHU1 O HenocpeaCTBeHHOM MUX BIUAHUU Ha
Te WJIX UHbIe CUCTeMbl UMMYHMTETA He TakK YX MHoro. OnHaKo B 1o-
ciengHee BpeMsi 3TO Mpobesl nocTerneHHO HauuMHaeT 3alONHSAThCA.
CesizaHO 3TO, ITO-BUAKXMOMY, C pa3BUTHEM TaKUX HamnpaBleHHUi KaK
¢pUTOTepanus, apoMarepanus, a Takxe ApPYTUX METONOB JeUeHUs
HaTypaNnbHLIMY TIPOAYKTaMH.

ITo-BunuMomMmy, B GnMXalkiillee BpeMsi ITOSIBUTCS GOAbLIE TaHHBIX
O KOHKpEeTHOH MUMYHOCTUMYAUPYIOLIEH aKTUBHOCTH M3BECTHBIX
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Tabnuuya 10.1.
Hecneuuduveckme MUMMyHOCTUMYNATOPDI

Mpowuc-
xoxae-

HUe

Mpynna

Kommepueckue
U BUAOBbLIE Ha3BaHUA
npenapaTtos

KopnyckynapHble
MMMYHOCTUMYNATOPbI

Bono-MaciasiHbie

HenmoMHbLIA aabloBaHT

3MYJBCUH ODpeiiHoa U ap.

HUckyccTBeHHbBIE JIMunocomsl,

I10JIble KOPIYCKYbI [IOAUMEPHbIE
MU KPOKaIICY bl

MuHepanbHbie
W OpraHuyeckKue
KOPMYCKYJIbI

AKTUBUPOBAHHBIN Yrofb
cedanekc, MUKpOLIEILTIONO3a,
JlaTexc

MMUHepanbHble Tejiu

IMIpoOKHCH aMTIOMUHHS,
$ocdar amoMuHug

MpenapaTthlt MuKpobHoro (M BUpYCHOrO)
NPOMCXOXAEHMA,

MX CMHTETHUYEeCKHNEe aHanoru

Lenbie KIeTKuU
Y BUPDUOHBI

B, KopunebdakTepuu,
baiinamyH

LPS (axuaoTokcun)
rpaMoTpHLATENbHbIX
dakTepuit

INuporenan, [Ipoauruosanx,
CanbMo3aH

[lonucaxapuiel
MUKPOOHOH KeTKH

3umo3zaH, Joctum, Kpectun

benkoBsble aHATOKCHUHBI

CradunokokKoBble
aHaTOKCHUHBI, CTONOHAYHLIA
aHaTtokKcuH, JudrepuitHbIi
aHaTOKCHUH

[MenTuaoriMkaHsol
U UX MTPOU3BOIHbBIE

Jiukonua, PomypTtun,
(Npenapartet MYpaMui
AuIenTvaa)
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OcHoBHan AKTUBUpPYeET
aKTMBaLMA  TUN UMMYH-
KNeTtoK HOTO oTBeTa
UMMYHHO#

cucTembl

M; Th2; B H

M; NK H
M:T.B H?
M; Th H

M; Thl; NK C

B; Th2 H

M; N; Thl C
Th2; M H

M; N; Thl; NK C

AAalITOICHOB — XCHBILCHA, 3JICYTCPO-
KOKKa, paIHoJibl pO30BOii, HEKOTOPHIX
BONOpPOCIER — XJOpebl, CNUpPYIU-
Hbl, a TakXe, BO3MOXHO, O Mpenapa-
TaxX, U3 TaKUX MONYJSPHBLIX pacTeHUM
HapoJAHOH MeAWLMHBI, KaKk MsTa Tfe-
pe4YHasi, LIBETKU JIMIIBLI, 3BepOOOH, po-
MalllKa ¥ T. 1.

B Hawieit paboTe K pacCMOTPEHHIO
NpeilaraloTCs AUIUb Te NMPOAYKThI pac-
TUTEJBHOIO MPOUCXOXKAEHUSA, O KOTO-
pPBbIX B HacTosllllee BpeMs YXKe UMEIOTCS
KOHKpETHbIE COOOIeHUss B Hay4yHOI
nuTepatype. Ha 310i1 ocHoBe noka Tpy-
IHO TPOBOIUTH CKOJIBKO-HUOYIb CEPb-
C3HYIO CHCTEeMaTU3alUI0, [103TOMY
rpyniupoBaHue, UCIOJb3yeMOEe B Ha-
CTOfI1lIeM pa3aesie, BeCbMa YCJIOBHO.

JpupHbie mMacna — aKTHUBHast 4acTb
MHOTI'AX pacTeHU#; OHY colepXaT B CBO-
€M COCTaBe TePIieHbl, THHEHEI U ApYyTUe
akTuBHble BellecTBa. [IpM BBICOKOIA
KOHLEHTpallUM OHH pa3apaxaioT pe-
LCNTOpbl, Bbi3biBasi MpPH UIUTEJILHOM
BO3AeCTBUM TUIIEPEMUIO BIUIOTH 10O
BocriaieHUsi. B TepaneBTUYecKUX 103ax
MOTYT BJIMAITh Ha CTPYKTYPY KJIETOUHBIX
MeMOpaH, Bbi3blBasg aKTHBaLMIO KI1ETOK
UMMYHHOA CUCTEMBI.

Tpynna canonuHcolepwatyux pacte-
HU# HMeeT B CBOEM COCTaBe CHJIBbHOE
MMMYHOCTUMYJIUpYIOILEE BEILECTBO —
canoHuH. B HeouMileHHOM BHIE 3TOT
KOMIMOHEHT peaKTOreHeH U BBI3bIBaeT
CUJIbHYIO BOCHAJIUTENBHYK peaKilulo.
[ToaToOMy ero LIKPOKO MUCMONL3OBANU
paHbllie (1ocjie HEKOTOPOH OUUCTKH) B
KayecTse alblOBaHTa WIS YOUTHIX KOp-
NMYCKYASpHbIX BaKLIHH.

Hexotophie pacTeHust conaepxar Be-
LeCTBa, CMIOCOOHBIE BLICTYNATh B Kaye-
CTBE MUmozeHo8 NIl KNETOK UMMYHHOI
cucTeMbl. B3aumoneiicTByst ¢ pasiny-
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PrbGocoMbl

PUboOMyHUR

HyKneHHOBbIe KUCIOThI

HykneuHat Na, PunocTtuH,
Jlapudan

benku chlBOpOTKHU KPOBH,
UMMYHOTJIOOYTUHDI

Jio6b1e GenkoBbiE
Npertapathl CLIBOPOTKH
KpPOBH, THIPOJU3ATEI
HUMMYHOTTIOOYJIUHOB,
HeKoTopble GpparMeHTHI
reMorJiobHa, rnemnToxH

MpenapaTtb) U3 TKaHeN YenoBeKa XXMBOTHLIX U MX CMHTETUYECKMe aHanorm

ITpenapathl THMYCa
1 HX CHHTeTUYECKHE
aHanoru

Tumonostun, T-akTUBMH,
TUMAJIUH, THMOITTHH,
TUMOTeH, TAMOTNICHTUH

[TpenapaTsl KOCTHOIO
MO3ra M ux
CHHTEeTUUECKHE
aHaNoru

[TpenapaThb! cesle3eHKH
U UX CHHTETUYeCKHE
aHa/IoTH

B-aktuBHH, Muenonun

CnneHUH

LIMTOKHUHEI
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IFN+vy (TammacdepoH)

GM-CSF (Jleitkomakc)

TNFa

IL-2 (PoHKOJeAKHH,
NMpoJiciiKUH)

IL-1 (betanefikuH)

IL-4

IL-12

G-CSE (HeiikoteH)




T.B;: M C,H?
M:;N:T:B C
B; M; Th2 H
.M C
B H
B; M H
M; Thi; N: NK C
E; M; N C
M: N; Thi; NK C
NK; Tc; Thl: B C
M; N: NK; Th2 H
B; Th2 H
Thi; NK; Bl C
M: N C

HBIMU pelLenTopaMyu Ha IOBEPXHOCTH
3THUX KJIETOK, OHM 3alycKaloT IMpOLECCh
nponudepalliu (T. €. MUTO3a U ACNCHUA).

O6bIMHO MUTOreHbl TIPENCTaBIAIOT
c000i1 TeKTUHbI — GeJIKOBblEe BellecTBa,
cnelngHUUecky CBA3bBIBaloiIHEe YIJIEBO-
abl. OHY cnocoGHBI B3auMOAENHCTBOBATh
C I[JIMKO3UWIUPOBAHHLIMHM YJYacTKaMH
TCR u BCR, a Takxe ¢ apyrumu MoJe-
KYJ1aMM Ha TOBEpPXHOCTH KJIETOK MM-
MYHHOI CHUCTEMBI, UTO ¥ O00OYC/IOBIKBaAET
X MUTOreHHbIH 2¢PekT. Xopollo uzy-
yeHO AeHcTBUe UTOreMarrJilTUHUHA
(FGA), xounkaHoBajiuHa A (Kon A)
M MUTOreHa JlakOHOCa, KOTOpble B yCJIO-
BUSIX «in Vitro» aKTUBHO CTHUMYJAUPYIOT
nposudepauunio T-numdpouutoB. Mu-
TOTeH JJaKOHOCA BAUSET U Ha B-keTku.

B 3apyGexHoOil nuTepatype MHOIO
COODIIIeHUI MOCBALLIEHO UMMYHOCTUMY-
JIUPYIOIIMM CBOMCTBaM INpernapaToB U3
LBETKOB 3XMHalleu ¥ U3 KOpHeit acrapa-
ryca. KoMmMepueckue npenapatbhi Ha MX
OCHOBE YyXe€ IUUPOKO HCMOoJb3YIOTCHA
B papMmalleBTUUECKOM NpaKTUKE.

B 3aknioyeHue, ciaenyert eille pa3 oT-
METHUTb, YTO Irpynna UMMYHOCTUMYJISITO-
POB PacTUTENBLHOIO MPOUCXOXIEHMA,
0e3yC/IOBHO, OyIeT yBeJIUYUBATLCA U CO-
BeplUeHCTBOBaThCs. [IpnyuemM coBepieH-
CTBOBaHHE 3TO, BUIAMMO, OyaeT NMpouc-
XOIHUTb MYyTeM OYUCTKH, CTaHAapTHU3a-
UMM U HanpaBJCHHOW MoIau¢pUKaLIUU
CTPYKTYP aKTUBHbIX MOJIEKY/I.

5. CuHmemudyeckue UMMYHOCTIUMYNA-
mopb! pasHsix 2pynn

Pa3BuTue 310i1 rpynnsl UMMYHOCTH-
MYJIITOPOSB MPOUCXOAUT OYEHDb OLICTPHI-
MM TeMnamu. U3 oGlunpHoOi uHPpopMa-
UMM O HOBBIX CMHTETUYECKUX KMMYHO-
CTUMYJSATOpaXx MOXHO BbIOEIHWTb HE-
CKOJIbKO Ty npenapaTos.
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JIUnuael

[1aHTOKpHH

Buonoruueckue
XXUIAKOCTH H MPOAYKTHI
UX pacrniaaa

[penapaThl LeibHON KpOBU
Y MX TUIPOTU3AThHI

Monoko uensHoe,
rMIpOJiH3aThl MOKOKA

MpenapaTbl pacTUTENbLHOIrO NPONCXOXAECHUA

SpupHLIe Macia

DBKaNKUNTOBOE

ITuxroBoe, keapoBoe

YaiiHoro nepesa

JInMoHa

JlaBpa G1aropoHoro

YecHoKa

CartoHuH conepxalime
pacTeHus

Quillaha saponaria

I1penapatbl pacTeHuit,
colepxalliuX MUTOTeHbl

bo6bl kpacHo#l paconu

(PGA)
ITnonnt kneweBuHbl (Kon A)

[Tpenaparsl pa3HbIX rpyni

JKCTPaKThl LIBETKOB
Echinacea purpurea

DKCTPaKThl KOpHeH
Astragalus membranaceus

CuHTeTHYECKMe
MMMYHOCTUMYATOPDI

[Tpou3BonHble UMUIA301a

JleBamu3zon, TetpaMu3zon,
Hubaszon

[Mpupoanste
H CUHTETHUYECKHE
MOJIU3IEKTPOIMUTHI

CynpdaraekcTpaH 1 Apyrue
Npou3BOIHEIe 1€KCTPAaHOB

CUHTeTUYECKHE
HYKJ1eOTHIbI

Metunypauni, IleHToKCHN
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M; T, NK

M:B H?
M: B; TH?2 H?
B; T H
T, B; NK ?
NK; M; N C?
M; NK; N; T, B C?
Th2; B H
M; N; NK; Tc C
M; Th2 H
T C
T, M; NK; N C
M:; N; NK; Te C
Thl; Te; M C
B; M H
N: T B ?

Bo-nepBLIX, 3TO pa3jiMyHbIE NIPOU3-
BOIHble umudasona. IlepBoe U3 3TUX CO-
eAMHeHU — JieBaMU30a MCNOJL30BaJl B
KayecTBe UMMYHOCTUMYIATOpa Renoux,

OH nonaran, YTO UMMYHOCTUMYJIMpYIOLLIWH
3 deKT 3TOrO Mnpernapara ceA3aH ¢ ero ocobom
CTPYKTYpoOHf 1 HAUIMUMEM aTOMA Cephl, [103TOMY
MCIOJIb30BaJ1 JieBaMH30JI N5 CTUMYJISILIMH OTBe-
Ta Ha XMBYIO TTPOTHUBOOpYLEIE3HYI0O BaKiIMHY.
EMy yaanoch nokasath, YTO BBeleHUe JicBaMH-
30/1a, Yyepe3 ABOE CYTOK I10¢/1e BaK UMHAUW K XH-
BOW BakuuHOMH, ycuaupaetr 3¢ddexT BaKLUHMHa-
LHH.

OTH paboThl MOCAYXWIH HAYAJIOM M3ydYe HHA
JieBaMM30.1a U ApYTHX MPOK3BOAHBIX HMHIA30/1a
BO MHOIUX naGopatopusix Mupa. beino ycraHos-
JIeHO, 4YTO TaKME COeNUHEHUS AKTUBHO CTHMY-
JIUPYIOT YTHeTeHHbIe PYHKLHUM T-KIeTOK U Ma-
KkpodaroB. HekoTopble McceaeoBareid nojara-
JIM Jaxe, YTO JIEBOMH30A MOXET JeicTBOBaThL
noaoGHO TOpMOHAM THMYca.

Bo-BToOphIX, 3TO MOJIMMEpPHbIE MOJe-
KyJIbl MPUPONHBIX, CHHTETUYECKUX U TTO-
JIYCUHTETHUECKHUX  NOAUINTeKmponumos.
Honaraiot, 4T0 WX aKTUBHOCTb CBSI3aHa ¢
HaJiMyMeM OGOJIBIIOrO KOJUYeCTBa 3apsi-
XEHHbIX MM ruIpo¢dOOHBIX rpynmnupo-
BOK. bjlaronaps um nonuMmepHbie MOJIEKY-
JIbl MOTYT (PUKCHPOBATLCS Ha MeMOpaHax
KJIETOK KHMMYHHOH CUCTEMbI KB aKTHUBUPO-
BaTb uX. [lonaraor, 410 Takue coeanHe-
HHUA aKTUBUPYIOT NPEUMYLLUECTBEHHO Ty-
MOpPanbHBIi NYTh UMMYHHOIO OTBeTA.

B otneabHYI0 rpynny MOXHO Bblie-
JINTh CHHTETHYECKHE NIPOU3BONHDIE NUPU-
muduros — Metunypauun U [TeHtokcui,
ITHU NpenapaThl yXe 10BOJbHO IaBHO UC-
NoJb3YIOTCA NpHU JIefiKONeHUsnX s 1o-
BblLLIEHUS YPOBHSI IENKOLIUTOB B KPOBH.

W3 npyrux cMHTeTUYeCKHUX npenapa-
TOB CjleayeT oTMeTUTh duynuden, Uao-
IIpYUHO3UH, THIOpoH (eM. mabn. 10.1).
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QapmaueBTHYECCKHUE
npernaparbl 1pYTHX

rpyIiIl

M 300pHHO3KH

JuyuudgpoH

TunopoH

CejieH U ero Conu

CeneHut Hatpus, CencHa
MpOTeUMHAT

=

=

o Kanbuuii 1 ero conu XJIOpUCTBIA Kanbuuit,

X [niokoHart Kanbum,

< kapboHar Ca u ap.

P

> LIKHK ¥ ero conu LIMHKa cynbdar,

= LlHKa okcH

[~

8

o Ipynna coneit KpeMHUS [epmaHUs MUKparT,

é-' M repMaHusi Harpua cuaumkar
ANMOMUHHKIA U ero coJin AJIIOMO — KaZIUeBhLIe

KBacLbl M Ip.

Buramuu C u ero Ackop6HUHOBas KHUCJIOTA,
[IPOM3BOIAHBIE Harpug ackopbar

= BuramuH A v ero PetuHona auerar,

: [IPOM3BONHBIE PeTuHoNa MaNbMHTAT

2

D

S BuramuH I3 ¥ ero Xonekansumitdeppon
MPOU3BOJAHDbIE
BuraMuH E H ero Tokodeppona auerar
NMPOU3BOAHbIE

= Kenckue nososble Actpaauon, CUHICTpON

3 TOPMOHBI

=

a

© JTopMOHBI LIUTOBUAHO{ TUpOKCHH, TUPEOUAKH

Xene3bl
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B;: T,N; M ?
T C
B; Th2 H
B; T? ?
T,M? C?
B; M H
M; T C
B; M; Th2 H
M: T C
M;TB H?
Th2 H
M ?
T.B ?
B H

6. Mukpoanemenmel, BUMAMUHbI U 20p-
MOHbI.

MHorue MUKpo31eMeHTHI Y4acTBYIOT
B pa3jMYHBIX KMMYHOJOIMYECKUX peak-
LUHAX, aKkTUBUPYH MU CyTIpecCUpys Oeil-
CTBUA pa3NU4YHBIX (EePMEeHTHBIX KacKa-
noB. Ilo Bceli BUAMMOCTH, CYLIECTBYIOT
W Apyrue, MoKa HenoCTaTOYHO H3YUEeH-
Hble MEXaHU3Mbl aKTUBaLIMMA KJIETOK UM-
MYHHOH CUCTeMBbl COeNMHEHUSAMU MUK-
PO3JIEMEHTOB.

B coctaBe MHOTHX hepMeHTOB, B pa3-
JIMYHBIX peakUMAX UMMYHHUTETA yyacTBy-
IOT TakXke BUTaMUHB. Kpome Toro, npu-
CYTCTBHME HEKOTOPHIX BUTAaMHUHOB (Ha-
npumep, BuTaMuHa C) pe3Ko NoOBbillaeT
OaKTepULIUAHOCTb (ParolUTOB B peaKliu-~
AX BOCTIAJICHHA.

B 3HauyMTeNbHO MeHbIlUEH CTerneHU
U3yuyeHa pojlb TOPMOHOB B CTUMYJISILIUU
HMMYHUTeTa, XOTsl ObUIM NpoBeneHkl 10-
CTaTOYHO OOIUUpHbLIE HUCCIeN0BaHUs
B 3TOi1 obnacTh. TpyoaHOCTH H3ydeHUs
CBSI3aHBI C TEM, YTO CYLLIECTBYET B3aUMO-
peryjiupyemasi ropMOHajibHag ceTb. I1o3-
TOMY BHIOOpOUYHOE MH3y4YeHUe NeACTBUSA
TOI'0 MJIA MHOTO FTOPMOHA Ha UMMYHHYIO
CUCTEMY B XMBOM OpraHu3Me AOCTaTOY-
HO TpynoemKo. TeM He MeHee, MOKa3aHo,
4YTO JKEHCKHUE NOJIOBble TOPMOHBI U rop-
MOHBI LIUTOBUIHOI Xeje3bl B omnpene-
JIEHHBIX YCII0BUAX MOT'YT BJIMSATh Ha aKTHU-
BalIMIO KJIETOK HUMMYHHO# CUCTEMBI.

HyXHO OTMETHUTbH, YTO UMMYHOCTH-
MYJHpylolllee neiCTBUe BHUTAMMUHOB
¥ MHUKpPO3/1eMeHTOB 0COOeHHO APKO Tpo-
SIBJISIETCS B TeX CUTyaLusX, Koraa B opra-
HHU3Me HaGmonaercs Ux depuuut. Kpome
TOro, NO3bH BUTAMMHOB, MCIOJIb3yeMBIX
1 UMMYHOCTUMYJISILIAM, KaK TpaBUJo,
TpeBLIHAIOT NOMAEpPXUBAOUIME OO3LI
B IeCATKH pas3.
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PasinuHsie METOIHI HMH@pakpacHoe 00ydeHUE
CBETOBOI0 BO3NeiCTBHSA (0,7-15MKM)

YnprpagHoneroBoe obayye-
HHe (250-400nm)

JlazepHoe obiyyeHHe
(0,6-1,3 MKM)

PaaualMoHHOe 06s1ydyeHHUE

PasanyHble METOAL] ITocTogHHOE MarHUTHOE T10J1e
MarHUTHOTO BO3/1eiiCTBUA

[TepemeHHOEe MarHMTHOE MoJeE

TemmnepaTypHble Tuneprepmus
BO3NCHCTBUA

dusnyeckue cpeacTsa MMMYHOMOAYNALWMK

CoxpauteHns: C — KneTo4YHblit UIMMYHHBIH oTBeT, H — rymMopaibHbiii
HMMYHHBI oTBeT, M — ymakpodarn, N — Heitrpoduns, T — T-kaeTku,
Th — T-xeanep, Thi/Th2 — T-xeaneps! | nnu 2, Tc — kunnep,

B — B-knerxu, NK — NK-knerkn.

7. ®usuyeckue cpedcmsa

J10BONBHO 1aBHO OLIIM M3BeCTHBI TAKAC METOAbLI CBETOBOTO
BO3AeHCTBUA Ha OPraHM3M Kak yibTpaguoneToBoe U WHbpaKpac-
Hoe U3iydeHHe. Ero UCnosnb3oBany B paainuHbIX 00J1acTsX MedH-
LIMHBI ¥ BETEPUHAPUH.

B nocaeaHue roab! K 3TUM MeToaaM NpubaBuiioch BO3AeHCTBUE
HU3KO03HEPreTHYECKOro JlasepHoro obnydyeHus. Ilpoctota npume-
HeHUs1 U 3PGDEKTUBHOCTL BAUSIHUSA J1a3epHOro obydeHUs Ha opra-
HU3M 06ecreYUBalOT S3TOMY MeTony GiecTsliine NepcneKTushl. On-
Hako, B HaCTOs111e€ BPEMS MeXaHU3M ero AcicTBUA U3YUeH JaJleKO
He TIOJHOCThIO, a pa3paboTKa pa3/iMYHBIX METOAWK NpPHUMEeHEeHHs
Jlazepa 6a3upyeTCcsi B OCHOBHOM Ha 3MIUPHUUYECKUX HaBMIOnEHUSIX.

ITpuBonsaTcs pa3nnyHble, YacTO NPOTUBOpPeYalliie, JaHHbIE T10
BO3IeHCTBHIO HA UMMYHHYIO CUCTEMY MarHMUTHOTO noJist. Yaiue Bce-
ro peyb KAET O MOCTOAHHOM MarHUTHOM Nnoje. UHTepecHb! 1aHHble
0 COYeTaHMM BO3ACICTBUI Ha OPTAaHM3M NOCTOSAHHQIO MarHATHOIO
nojs W nasepa. IlokazaHa ux BbICOKAsi KUMMYHOCTUMYJIHpPYIOLIas
a¢peXTUBHOCTD (cM. maba. 10.1).
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M; NK C? llputyunsi, npobnemsl U nepcnexmussl
NpUMEHEHUS UMMYHOCMUMYIAmopos 8 60ps-
be ¢ uHeryUOHHBIMU BONe3HAMU.

M;T.B C?

OCHOBHblE TIPUHLIMIABI NTPUMEHEHUS
MMMYHOCTUMYJISITOpoB B 60phbe ¢ HMH-
C? ¢exkuueil 6a3mpyloTcss Ha 0cOOeHHOCTAX
MeXaHU3Ma UX JehcTBu.

Bo-niepBrIX, HUMMYHOCTUMYJISITOPBI,

Tc C B OCHOBHOM, OKa3biBAalOT NMOJHWKJIOHAJIb-
HOe CTUMYJIMpylollee deictBUe. B 3TOM
M; B H 3aKJII0MalOTCA UX ONpededeHHEIE MIIOCH
Y MUHYCHI. 3a cyeT Takoi Hecneuuduye-
M ? CKOW aKTMBalUMMU OpPraHMU3M CTaHOBUTCH
boJiee YCTOWYMBBLIM K ILIMPOKOMY CITEKTPY
M. T C? pa3nuyHbIX Bo3dyaureneit. OaHako Takas

YCTONYMBOCTL HEBBLICOKA M KpaTKOBpe-
MeHHa M 3HAYMTEAbHO YCTYIaeT TOM yc-
TOWYMBOCTH, KOoTopass GopMHUpyeTCa [TIpH
BaKlMWHAUUH (T. €. creUnPHUYCCKON CTU-
MYNSUMA UMMYHUTeTa). bonee Toro, BeipaxXeHHass NMOAUKIOHAIb-
Hast CTUMYJSILIUS MOXET TOPMO3UTh peakuM crelnpHUyecKoro uM-
MYHHOTIO OTBETA.

CnenopatesibHO, UMMYHOCTUMYIATOPBEI MOXHO 3(deKTUBHO
MIPUMEHATH B T€X Ccyyasax, Korna 3abojieBaHWe BLI3BAHO accolMa-
LIMEM BO30yauTeNnei ¢ HeBBICOKOW BUPYIEHTHOCTBIO, UM B CIyYasx,
Koraa He ynaeTcsl TOHHO MIACHTU(HHUUMPOBATh BO3DYnuTeNs, a Tak-
K€ — KOrla HeT ApYrMxX cpelAcCTB BO3lleiicTBUA Ha BO30OyaUTeNs (Ha-
NpUMep, NMPHU HEKOTOPBIX BUPYCHBIX 00N€3HAX).

Bo-BTOpHIX, MMMYHOCTUMYJISSITOPhI HauboJlee aKTUBHO BO3Ieii-
CTBYIOT Ha OpPraHM3M, y KOTOPOro CHUXEHBI T€ WIH UHble PYHKUHMH
MMMYHMUTETA (T. €. OTMeualoTcst UMMyHoneduunThl). Ha opraHnsMel
C HOPMAIBLHBIMU TOKa3aTeJsIMM UMMYHUTETa UX BJIUSHUE 3HAYM-
TeNbHO cnabee. CnenoBareIbHO, MPUMEHATE UX HY>KHO B OCHOBHOM
1S UMMYHoIedMUMTHOro, ocnablieHHOro opraHmsma.

OnHako, MOCKONLKY BTOPHUYHBIE UMMYHOLE(HULIMTH B TOW WK
WHOW cTeMNeHU NpPUCYTCTBYIOT ¥ OONbIIMHCTBA 60NbHBIX UHPEKLIN-
OHHBIMH OoONle3HSIMU, TO TNpPUMeHEeHHEe HUMMYHOCTUMYJIATOPOB
B 5TUX C/Iy4yasiX OblBaeT, KaK NpaBujio, olipaBilaHo.

Cnenyert 00a3aTe1bHO UMETD B BUAY, 4TO APH OCTPOM TeYCHHUH GONE3HH HM-
MYHOCTHMYJIATOPDI, MpHMeHseMble B OObIMHLIX WIH MOBbLILIEHHBIX 103aX, YacTO
MOTYT BbI3bIBATh YXYILUCHUE CUTYALIMH. ITO CBA3aHO C TUNEPIPrUYECcKHMH pe-
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aKILIHAMH NPH NOAUKIOHANIBHON CTUMYJIALIUK. laKylo Xe KapTHHY MOXHO Ha-
6moxaTbh NPU MPUMEHEHUH OOJNBIIKUX 03 HMMYHOCTHMYJIUPYIOLIIHX BEIIECTB I
NpU XPOHHYECKUX NpoLieccax. ITOT GeHOMEH YaCTO HCNOB3YETCH B TEparneB-
THUyeckKof nmpaktuke LMa obocTpeHUs Npoliecca € Leablo AaibHelwero Jeye-
HUA.

IToaToMy, KaK 3TO HU NapanoKcaibHO, HO H03bl HMMYHOCTHMYJIAATOPOB NpH
OCTPOM TedyeHHuM 0osle3HH peKOMEHIYeTcs CHUXaTb, HHOraa B 2—3 pa3a. Boo6-
e NpMMeHeHHe HMMYHOCTUMYIATOpoB Haubolee 3¢ HEeKTHBHO NPU XpOHHYeE-
CKHX INpolieccax, a IpH OCTPOM TeYEHHU MX clledyeT UCI0Ib30BaTh ¢ 0coboil oc-
TOPOXHOCTBIO.

[MTpumeHeHne HecTieuMPHUYECKMX UMMYHOCTUMYJISITOPOB C lie-
10 UMMYHOIIpOGUIIAKTUKH TOXKe MOXeT ObITh 3((eKTUBHBIM.
OnHako >P¢deKTUBHOCTL MpoOsABAAeTCS JULLb B TOM clydae, eclim
YCTOMUMBOCTbL OpraHuMsaMa (MW 3HAYMTEJbHOM 4YacTdu MonyssAltMu
BOCTIPUMMYHMBLIX OpraHKU3MOB) CHHMXeHa, T. €. HabJNllogaloTcs Te Uin
MHLIE NMPU3IHAK¥M UMMYHOIe()HULHTOB.

[TpyMeHeHME MOIUHBLIX UMMYHOCTUMYJISITOPOB Uil 310pOBOro
opranmisMa Manodp@exXTUBHO, a MpPHU YaCTOM TNPUMEHEHUM daxe
BpPEIHO.

OcHoBHble NPoOJNeMbl, BOSHUKAIOLUE B CBA3H C IPUMMEHEHHEM HMMYHOCTH-
MYJIMPYIOIIUX BELIECTB, CBA3AHbI ¢ TOH Xe NMOoMHKIOHaAbHON aKTUBaLIMEH Kie-
TOK UMMYHHOM CUCTEMBL. JnnTenbHOe NpuMeHeHHe GONbIUMX 103 3TUX Mpena-
PATOB CMOCOGHO IMPUBOAUTL K IBTEHHUSAM HMMYHOCYIIPECCHM H Pa3BUTHIO ayTO-
UMMYHHBIX NIPOLIECCOB, KOTOPBIE HHOIIA Ha3biBaloT «albloBAaHTHOM OONe3HbIoN».

ITo3ToMy OOHO M3 OCHOBHBIX TIEPCMEKTUBHEIX HalpaBieHUd —
3TO pa3paboTKa npenapaToB y3KOHalpapleHHOro AedcTBUsA, Ha-
npUMep, TNperapaToB, aKTUBUPYIOLLMX TONBKO KMIepHBIHA 3¢ dekT
MaxpodaroB u/uimm NK-xieTok, 1160 BIMSIIOIIMX JIMLLD HA AHTHU-
reHnpenacTaBnsfomme yHKUMHM U T. 4. To €CTh HY>KHBI Nipernaparhi,
He BKJIIOYalollie Bech KacKal BOCTIAIMTENBHBIX M IPYTUX peakuuii
MMMYHOreHe3a, a HarlpaBJleHHble Ha aKTMBallM0 TONLKO CaMbIX He-
06X0nNMMBIX MEXaHU3MOB NPU KOHKPETHOI 60JIe3HH.

Jlpyrue nepcnekKTUBL! KacaloTcs pa3padbOTKU HMMYHOCTHMYs-
TOPOB, KOTOPHIE€ MOXHO ObU10 OBl MPUMEHSTh «MATKO», Be30MnacHo
M 6e360j1e3HEHHO. 3TO, MpeXAe BCEro, opalbHblil METOI M MeTOI bl
¢dpH3HUYecKOoro BO3neNCTBUS.

10.3.3. UMMyHOAenpeccaHTbl

WmMmyHonenpeccaHTaMu (WM KMMYHOCYNpeccopaMH) Ha3biBa-
IOT BELLLEeCTBA, KOTOPLIE CITOCOGHRBI NOAABASATL Pa3BUTHE UMMYHONO-
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ru4eckmx peakuui. ['lpy MH(pEKIIMOHHON NAaTONOrMH 3TH BELLIECTBA
TIPUMEHAIOTCS. HeOoMpaBoaHHO peNKo, MOCKOJLKY CUMTaeTcs, 4To
1S nojaBaeHUsA HHGpeKUMOHHOro Hayasia TpedyeTcsl BhIpaXeHHOoe
MpoSIBJICHHE peaklIMM UMMYyHHUTeTa. He oTpuuas storo, cienyer oT-
METUTH, YTO CEACTBMEM PA3BUTHUSI MHOIMX UHPEKUMOHHELIX NaTo-
JIOTUH sBnseTCs NOABJIeHUE ayTOMMMYHHBIX OOfe3Helt, pe3ynbTa-
TOM KOTOPBIX MOXET OBITH CMEDPTb.

HarnasaHsIM IpUMEPOM B IAHHOM CJIYYae MOXET CJIYXHTb pa3BUTHE ayTOHM -
MYHHOrO 3HuedaiuTa, HHIyuHpoBaHHOro MopOuiopupycaMu. UMeHHO ¢ HU-
M} CBA3bIBAIOT pa3pylleHWe MHeJIHHA NPH yYyMe [UIOTOAAHBIX H, BO3MOXHO,
NpH paccessHHOM CKiepose V yeaoBeKa. [Tonaratot, yto F-6ej1oK MOpGOHILIOBH-
pPYCOB (BHpPYC KOpPH, BUPYC YyMbl IUTOTOALAHBIX) UMeeT HeGolbliMe aMHUHOKHC-
JIOTHBIE MOCAEA0BaTE1bHOCTH, CXONHbIEe C TAKOBLIMH B Genkax mueanHa. Iloa-
TOMy NpH (GOPMHPOBAHUM HMMYHHUTETa, K aHTHreHaM MOpOWLJIOBUDYCOB CO-
ITpOBOXIAIOWEToCcA CUWIBHON BOCTIANIUTENIbHOM peakilMe! H MOBBILLIEHHEM Npo-
HHLIAEMOCTH COCYIOB, B MO3I NIPOHHUKAIOT CEHCUOWNHU3UPOBAHHbBIE K MUETTHHY
auMdounTol. BoaMOXHO, 3TH KI€TKHU € AHTUBUPYCHON — aHTHMHMEIHHOBOI Ha-
NpaBleHHOCTLIO GOPMHPYIOTCS U B cCaMOit MO3roBoit cpene. B pe3ynbrate cpa3y
Bcilen 3a Goste3HblO (MK Yepe3 OTLANeHHbI TpOMeXYTOK BpeMeH ) pa3BHBaeT-
Cfl ayTOMMMYHHAafl [1aTOJNOrHA, COMpOBOXAAIOMAACA Da3pylleHHEM CTPYKTYp
MO3Ta U CMEPTHIO.

ITosToMy Tepanusi Takux OoJle3Hel, BepHee MX TOCAENCTBUA,
TpebyeT NprMMeHeHUsI UMMYHOCYTIPECCUPYIOLLIMX areHToB. BrionaHe
JJOTUYHO MPEANONOXHUTE, YTO KOJMYECTBO BELLECTB, CYTIpecCUpylo-
LIMX UMMYHHbBIN OTBET, COOTHOCHUMO € KOJIMYECTBOM BelLLECTB, el -
CTBYIOLUMX KaK cTUMYASTOpHL. K coxanieHHIo, BOMPOCHI, CBSI3aHHLIE
C UMMYHOCYTIpeCcCHUEN, MEHBILIE U3YYEHHEI.

B HacTosilllee BpeMsI MOXHO BbieJIUTh HECKOJIbKO TPYII Hau-
boJiee U3YyYeHHBIX HMMYHOIETTPECCAHTOB.

Bo-nepsbix, clola MOXHO OTHOCHTE BCE€ Tiperaparthl, paccMoOT-
peHHbie B 21ase 6.6.1 (HecTepOUIHBIE TPOTHUBOCTIAIUTENILHEIE TTpe-
raparbl).

Bo-smopsix, 3mo cmepoudHslie npomusgosocnanumensHsle npenapa-
mbl — KOPTHUKOCTepouaHbie ropMoHbl. [lpenapatsl 3Toro psaa u
MEXaHM3M MX JeHCTBUSI TakXKe MoApOOHO pacCMOTpeHb! B 2rase
6.6.1.

B-mpembux, 3mo yumocmamuxu — rpernapartsl, oGiagaloime um-
TOCTaTHUYeCKOIM akTUBHOCTHIO. Ilpexne Bcero, ato 6-Mepxanrtony-
PHUH W ero npou3sBoaHbie (AzaTHonpuH, Hukinopocpamua, BUHO-
NacTH, BunkpuctH, Konxuuus m op.).

Mexanusm delicmsaus OONBLIUMHCTBA NpenapaToB 3TOro psiia CBo-
JUTCA K BOBJIeYEHM IO UX B MeTabO0IM3M HYKJIE MHOBBIX KUCIOT. KOH-
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KypHuUpyda € HOpManbHbIMH KHCAOTAMH, 3TH BCUIIECTBA HAPYLIAIOT
npotiecch peravkauun JJHK, uro BireyeT 3a coboit rubenpb KAeTKM.

ITpenapatsl 3TOM rpyNIbl A0BOJBHO TOKCUYHBI, MOCKOJIBKY MO-
BpPEKIAlOT HE TONLKO THUM@POLIMTEL, HO M ApYIrue lensluuecs KJIeTKH
opraHuama. Mx npUMeHsIOT B OCHOBHOM TIpH onyXoJieBbIx 3a6oe-
BaHUSX W NpHU TpaHCIJIaHTallUMU OpraHoB.

B-yvemsepmeix, 3mo npenapamsi 3010ma — KpusaHon, AypaHo-
¢yH. MexaHU3M UX neicTBUA HEONHO3HAYeH Y MOKa He BIIOJIHE MO-
HATeH. MHorna npenaparbl 30J10Ta MOI'YT, MHTMOUpPYS T'YMOpaJIbHBIC
peakiiMH, YCUIUBaTh KJIETOYHEII UMMYHHbI oTBeT. [Ipu 3TOM OT-
MeyaeTcs SIBHbIN, 10303aBUcUMbIH 3¢ ¢eKT. Yallle Bcero 3t npena-
paThi IPUMEHSAIOT MpHU AYTOMMMYHHEIX OOJle3HAX (peBMaTOMIHOM
apTpMTe, NncopHase).

B-namesix, 3mo aHmucsi80pomKU TIPOTUB pasIMYHBIX KOMITOHEH-
TOB MMMYHHOI CUCTEMBIL: MyJia WM pa3/IMYHbIX MONYJIALUNUN IEHKO-
LUMTOB, UMMYHOINI00YJIMHOB, KOMITOHEHTOB KOMIJIEMEHTA T. I.

MexaHM3M MX NeACTBUSA CBOAUTCS K CrielIMPHYECKOMY CBA3bI-
BaHHI0 U Onokane GyHKUMOHAIBHOW aKTUBHOCTH aKTOpOB UMMY-
HUTETa, 3TH NpenapaThl U3BECTHH NOBOJILHO AABHO M UCIOIb3YIOT-
cs C LeJIbIO Tepanuu 60Jie3HeH, CONPOBOXIAIOUINXCA THIEPTPODHU -
POBaHHOW KUMMYHHOI peaKTHBHOCTEIO.

B-wecmsix, 3mo npenapamsl, Hapyuwlalowue npoaugepayuio Kaemox
uMMyHumema u 3Kcnpeccurno peyenmopos Ha nuMdpouuTax. K atoi
rpynne otHocsT Huknocnopun A, npenapat FK506, PanaMuunux
M pAad Ipyrux npenaparos.

Mexanusm ux delicmsus cBOONUTCS K TOMY, 4To LIMKNOCTIOpHH A U
FK506 cBs3bIBalOTCA B KJNETKe C COOTBETCTBYIOLLMMHU OeIKaMU-UM-
MyHOMIMHAMU. (DTHU GelKM ObITM OTKPHITHI COBCEM HEIABHO.)
JaHHBLIA KOMTIUIEeKC B AanbHEHILEM JIeNKO CBS3bIBAEeTCA ¢ KaJlbLUH-
HEBPUHOM. B pesynbTaTe nocienHuii tepsier cniocobHOCTE Aedoc-
dhopunupoBaTh LUTONNA3MAaTHYecKyI0 cyObenuHMLy ¢dakTopa NF-
AT. (MexaHn3Mbl MPOXOXAEHUS CHUIHANOB, C ydyacTMeM 3TOro
TPAHCKpUOLIMOHHOTO (hakTopa, onucaHel B 21ase 3.6.2.)

[ToTepsi crioco6HocTH TpaHCcKpHOUMOHHOrO ¢dakTopa NF-AT
aKTMBHUpOBAThCA BJeYeT 3a coOOi HapyllieHHe BCero fajibHeilliero
Kackaza peakumid. B KkoHeYHoOM cueTe 3TO NMpMBOAMT K Onokale
npoileccoB akTHBaUMM T-1MMboUNTOB U nonapnsieT cekpeunio 1L-
2. Camu T-KJIETKHM NpH 3TOM He Moruoaior.

PanaMHMuiMH TakXe cBf3biBaeTCcsl ¢ UMMYHOQWJIMHAMM, HO €ro
MHUILEHBIO SIBASIETCH HE KaJIbLIMHEBPHUH, a MPOTEMHKWHA3a, yyacT-
ByIOLLIasl B MEXaHU3MaX CUHTe3a o-Lienu peuentopa ina IL-2. B pe-
3yNbTaTe CrOcOOHOCTE K CUHTE3Y 3TOro pelienTopa MHIMOUpyeTcs, a
KJIeTKa TepsieT CNMOCOOHOCTh K aKTUBallMH.
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JTa rpymnmna ipenaparoB OTKphiTa CpaBHUTENLHO HedaBHO
M UMEET OYEeHb XOpOLIME MEPCMeEKTHBBI, NOCKOALKY AeiCTBUE MX
JIOCTAaTOYHO LieJIEHaNnpaBleHHO: TMpenapaThi He yOUBalOT K/IETKM,
a MLk HE TO3BOJSIOT UM aKTUBUPOBATHLCS.

B HacTosiLee BpeMd npenapathbl 3TOi Ipynnsl, ocobeHHo 11uk-
JIOCTIOPUH A, AIBNigeTcs npelapaTaMy BbIOopa NpU JTUTENLHOR UM-
MYHOCYNPECCUBHOI Tepanuu. B OCHOBHOM HMX HMCHOJB3YIOT TpH
TpaHCIUIAHTAllMK OPraHoB.

10.4. NPENAPATbBI NACCUBHOIO UMMYHUTETA

Mnes naccMBHOro MMMYHUTETA 3aKJT04aETCs B TOM, YTO 3alIUT-
HbIe (paKTopbl HE BHIpabaTHIBAIOTCA KJIeTKAaMM OpraHM3Ma, a Npus-
HOCATCA B HEro yke B roToBoM BHAeE. B HacTosllee BpeMsi MOXHO
BhIJIEIUTH TPH IPYIINbI MpernapaToB, KOTOpble HHTEHCUBHO pa3paba-
ThIBAIOTCS U UMEIOT HeIUloXWe TIepCTeKTHUBBI AN TPaKTHYECKOTO
NpHUMeHeHUs1. 3TO MpenapaTthl ChIBOPOTOK, CONlepXallMe B CBOEM
COCTaBe UMMYHOIIOGYJMHBI. HMMYHOTOKCHHHEL U Tpenaparthl pac-
TBOPHMBIX «PelleNTOPOB-JOBYLLIEK»,

10.4.1. UMMyHHbie CbIBOPOTKMU (AHTUCHIBOPOTKH)
U UMMYHOINOOYNKuHLI

MeTonst nedeHHs: U NpodUNakTUKH HHPEKIIMOHHBIX Oone3Hell
C MOMOIIbIO clielUpUUecKuX (TUMNEPUMMYHHBIX) ChiBOPOTOK M3-
BecTHH ellie ¢ KoHua X1IX Beka. ChIBOpOTKH, MMO3BOJIWIMN BIIEpBbIE
3¢ PeKTUBHO 60poThCcs ¢ MHPEKLIMEI.

Bce MMMyHHBIE CHIBOPOTKH MOApa3AciAoT Ha FOMOJIOrHUYHbIE
(T. e. NonAy4yeHHbie OT TicpeboNeBIINX MU TMIIEpUMMYHH3UPOBaH-
HBIX 0c00el OHOro BM1a) ¥ FeTepONOrUyHLIE (T. €, MONYUYEHHRIE OT
Apyrux BuaoB). JoMonoruyHbie cbIBOPOTKHM MpeanoyYyTuTebHee, no-
CKOJILKY BbI3BIBAIOT MEHBILLIE OCJIOXXHEHHMIA.

OcHOBHBIM fefiCTBYIOIUIMM HadanoM MMMYHHBIX ChIBOPOTOK
CJIY>KaT aHTUTeNna — UMMYHOrJI00yAMHEL, crielUdUYHbIEe K aHTUTE-
HaM TOro WJIH UHOTo BO30ynuTend. Takve UMMYHOITOOYNUHB!, MO-
JIVYEHHBIE aXe OT Apyroro BUla MJAEeKONUTAIOUIUX (reTepojloriy-
Hble), MOIyT 3(p¢peKTUBHO HelTpann30BaTh onpelesieHHble (pakTo-
pbl MaTOreHHOCTH. OOBIYHO 3TO 3K30- M SHIAOTOKCHHBI, (aKTOPhI
aaresuv U Apyrme KOMMOHEHTHL.

Ceportepanus, T. €. JeyeHHe MpernapaTaMU aHTUTEN, YacTO le-
MOHCTPUpYeT HEIUTIOXHE KIMHHUYecKHe pe3ynbTaThl. OnHaKo nprme-
HeHHe HAaTUBHOMN 4yXepOoIdHOM CEIBOPOTKH WM I1a3Mel KpPOBH, CO-
nepxalleil HyXXHble MMMYHOTIIO0YJIMHEI, BileyeT 3a coboi psn rno-
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OOUHLIX 3 (PeKTOB. ITO CBA3AHO C TeM, YTO OeJIKU CLIBOPOTKH —
3TO YyXepoHble 6eikH. X BBeneHHe 0OyCcaOBAMBaET pa3BUTHE CO-
OTBETCTBYIOILLIEro MMMYHHOTO OTBeTa. (3aMETHM, YTO UMEHHO 3TOT
(axkT ¥ onpenensieT CBOMCTBA YYXKEPOAHBIX CHIBOPOTOK KaK UMMY-
HOCTUMYJIATOPOB).

CaMmblif pacnpocTpaHEHHBIM M HeXXeJlaTenbHbIM 3¢ eKT Ha BBe-
IeHUEe CBIBOPOTOK — 3TO pa3BUTHE Y ODOABHBIX Pa3fiMYHbBIX AJ1JlIepru-
YeCKUX peakuuil (aHadwiakTHYCCKMM 1IOK, CbIBOpOTOYHad 60-
Je3Hb, PeHOMeH ApTIOca).

Y100 YMEHBIUMTH KOJHYECTBO BBOAHUMBIX OejlKOB M H30e-
XKaTb HexenaTelLHBIX 3¢ (eKTOB NpeanaraloTca pasauyHbLIe METO-
Ibl OYMCTKH Y BhIAENEHUS YUCTON PpaKiiMM UMMYHOITTOOYIMHOB.
Hcnonb3yloTes pasHble MeTOAb! OcaXaeHUs (pUBaHOJEM, 3THAO-
BbIM CIMIUPTOM, Pa3TUYHBIMU COJISIMHU U T. 1.), METONbBl OYUCTKH C
NIOMOLUBIO HOHOOOMEHHOM M adpMHHOM XpoMaTorpadvH, a Takxe
MHbie MeTonbl. TakMe IpueMBbl NMO3BONAIOT TNony4yaTh Oojice KOH-
LIEHTpUpOBaHHbie, 3(PPEXTUBHBIE U B TO XK€ BpeMs Oe30ornacHhie
rpenaparhbl.

Xopoluye NepcreKTUBL UMEET TEXHONOIMS MOAYYEHUST MOHO-
KJIOHAJILHLIX aHTUTENl U3 KYJILTYPBI CYCIIEHIUPOBAHHBIX KIETOK.
OnHako B HacTosiLee BpeMs OHa JIOBOJIbHO CI0XHA M He M03BOAACT
T10J1ly4aTb UMMYHOIJIOOYJIMHEL B KOJIMYECTBaxX, 1OCTaTOYHBIX LIS Te-
paneBTHYeCKHMX Leneit. BepHee, Npenapathl, MTOJY4YEeHHBIE N0 3TUM
TeXHOJIOTUAM, MOKa ellle 1ocTaTouyHo noporv. Ho B 6ynyiieMm, ¢ pas-
BUTHEM TaKMX TeXHOJIOTUM, CUTyalUsl MOXET KapaIUHAJNIbHO U3Me-
HUThes. M npenaparhbl YUCThIX MOHOKJIOHANBHBIX UMMYHOTII00YIN-
HOB MOXHO OYIeT NOAYYaTh 110 KOMMEPYECKU NOCTYMHBIM LIEHAM.

BymecTe ¢ TeM, BuauMo, Torna OynyTt BO3HHKaTh npo6sieMbl, CBA3AHHDBIE CO
cneupryeckoi (AIMUTOMHOIR) HANPABIEHHOCTbIO MOHOK/IOHATTLHBIX aHTUTE,
a orciona — U ¢ ux 3QpeKTUBHOCTbIO. To ecTb NMOABHMTCS HeOGXOIMMOCTb B
UIeHTH(DUKAUMK HMEHHO TeX IeTepMWHaHT, CBA3biBaliMe C KOTopbiMu OyleT
onpeaeaaTh 3dpeKTHBHYIO HeTpaTu3aluio ¢pakropa NaToOreHHOCTH.

Xopollive pe3yasTaThl OT NTPUMEHEHHUS] HMMYHHBIX CHIBOPOTOK
¥ UMMYHOTI100YJIMHOB HaONonaloT nMpy MHPEKUUAX, The BeOyLIUH
TUN UMMYHHOIO OTBeTa — I'yMOpaibHbIii. [IprMeHeHUe Xe 3THX
npenapaToB Mpy 60Je3HAX ¢ NMpeobiataHUEM KiIeTOYHOIO TUMNAa UM-
MYHHOTO OTBE€Ta, Kak MpaBHio, He yaydlllaeT KIMHUYECKOM KapTH-
HbI U Jaxe OoNee TOro — MOXET €€ YXYALIMTL.

CnenyeT OTMETHTB, YTO NacCUBHOE BBeleHHUE B OpFaHU3M TeTe-
POreHHBIX (UYXepOaHBIX) UMMYHOINIOOYIHHOB 3¢ ¢eKTUBHO JIULLIL
Ha paHHUX cmaduax pa3BuThsa 60J€3HH UK NaXe Npy ee npoduia-
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KTHKe. [IpMeHeHHe XKe 3TUX NpenapaToB Ha MO3AHUX CTAAUAX e~
MOHCTpHUpYeT ropa3nao MeHblUMii 2¢¢eKT U yacTo GbIBaeT Heonpas-
JaHHBIM.

BaxkHble MOMEHTHI B cepoTepaniu — 003a u cxema é8edeHus uM-
MYHOIJ06ynMHOB B opraHusM. IlocKonbky HelfTpanusyomuii Me-
XaHMU3M aHTHTen Haubonee adpdexTHBEH UMEHHO Ha PaHHMX 3Tanax
naroreHesa, repBoHayajbHas 103a npernapara nojxHa OuTh 10CTa-
ToyHoit. IlpencraBnserca HeonpaBaaHHOU (0COBGEHHO MPU OCTPHIX
6ose3Hax) cxeMa BBeleHUS] UMMYHOIIOOYJIMHOB HeGOJNBILIMMMU paB-
HBIMW J03aMM C UHTepBaJioM B HECKONbKO NHei. YUHUTLIBasi, YTO
CPOK LUMPKYIALUMH YYXKEPOIHBIX MMMYHOINIOOYAUHOB B OpraHM3Me
cocTaBisieT 10—15 nHeit, opHOKpaTHoe BBeAcHHe OOJBLLIOIN NO3bI
MpHU OCTPOM TedyeHHH HaMHOTIo 3dypeKTuBHEE Y 3HAUUTENLHO OoJlee
0€30MacHO B CMbICJI€ BO3MOXHOCTH Pa3BUTHUA aJlJleprUyeckKmx peak-
LW,

10.4.2. IMMYHOTOKCHHbBI

MMMYHOTOKCHMHAMH Ha3bIBAlOT MOAEKYIAPHEIE KOHCTPYKIIMH,
B KOTOpbLIX K MOJAEKYy/l1aM crneuvpUyeck HarpapieHHbIX aHTUTEN
MPUCOEIUHAIOT MOJIEKYJbl KakKoro-anbéo TokcuHa. lng cosmaHus
TAaKMX KOHCTPYKUMII B HacTosllee BpeMsl UCIOAb3YIOT MOHOKJIO-
HajibHbi€ aHTUTEeNa (Mau ux Fab-dparmeHTH) ¥ MOJIEeKYJIBl K1€TOY-
HBIX TOKCMHOB (HanpyMep, pyULIMHA) UK UX pparMeHThl.

OcHOBHa# LieJIb HCMOJIb30BaHHs TaKUX MpernapaToB COCTOUT B
TOM, 4YTOObI LieJIeHaIlpaBJIeHHO YHUUTOXHTh KaKHe-nM00 KOHKpeT-
HEIe KJIETKM. :

BHayane B KayecTBe TaKMX MHLUEHeW pacCMATPHBaNH KAE€TKH OIYXOJHM, a
nosaHee — FUNepTPO(PUpOBAHHBIE CYONONYIAUMH NUMMOLIMTOB WIH APYTHX
KjieToK. B nocnenHee BpeMs B KauecTBe MHLLeHe it MbITAIOTCA PACCMATPUBATD U
KJIETKH, NMOopaXeHHbIC BHYTPHKJIETOUHBIMH Napa3HTaMH (MMKpoGaMH, BHpYyca-
MU U 1p.). OCHOBaHHMEM 151 3TOTO CAYXHUT NMOChUIKA, YTO HMMYHUTET K TaKHUM
GonesHsM 6a3MpyeTcsl Ha YHHYTOXEHUH KIETOK-TIPOAYLIEHTOB Napa3sUToOB H YTO
3TH KJIeTKH MMEIOT Ha CBOE#i NMOBEPXHOCTH cnellMpHYECcKHe MapKephl — ¢par-
MEHTBbl aHTUTeHoB BO30ynuTesa. [loaToMy Mcnonb3oBaHHe Monekysl, crnocob-
HBIX crieliM$bHYeCKN TPHCOETHHUTECA K NTopaXXeHHON KeTKe U YHHUTOXMTD ee,
NpencCTaBifeTcsA BeCbMa NEPCNeKTHBHBIM ¢ TepaneBTHYecKoi TOYKHN 3peHHus.

B naHHBIX KOHCTPYKLMSX pOJib KOMIOHEHTa, creuudmryecky
Hanpasasolero MMMYHOTOKCHH Ha KaKyl0-THM60 MHLLieHb, BbINO~
HSIeT aHTUTeNlo WM ero Fab-¢parmMeHT. MoJieKyna Xe TOKCHHa Mo-
BpeXadaeT MeMOpaHbl M IMPUBOIUT K FHOeIu BEIOpAaHHOM KITeTKH.
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HMeloTcda M opyrue BapUaHThl UMMYHOTOKCHHOB, KOrga BMECTO MMMYHOTI-
N06YAHHOB HCTOb3YIOTCS LIMTOKKHBL. TaKkie MoeKyabl obecneyuBaloT rubeib
KJ1eTOK, HECYIIMX PELIENTOPLI K 3TOMY LIMTOKHHY Ha CBoeil moBepxHocTH. Takue
KOHCTPYKLMH, ONHAKO, NMePCNEKTUBHBI JIMIID 14 JleeHHUsA ayTOMMMYHHBIX H,
BO3MOXHO, OHKOIOTHYECKHX GonesHeil, a TaKKe L1 H3MEeHEeHHs THNa UMMYH-
Horo otBeTa (Th1/Th2).

K coxaneHmio, AaHHas rpynia lpernapaToB He UMeeT UIMPOKO-
ro pacrpocTpaHeHUs B TepameBTHMYeCKO mpakTUKe. JTO CBIA3aHO
KaK €O CJAOXHOCTHIO MTONYYeHUS MOHOKJIOHANBHBIX AHTUTEN, TAK U €
MexXaHU3MaMH pealU3alivy LeleHanpaBieHHOTO LLIMTOTOKCUYECKOFO
3t dekTa. OnHako NepcrieKTUBL! TPUMEHEHHUS 3THUX TIpenapaToB 1Sl
JleyeHUsA MHGpEKUMOHHBIX DoNe3HEH OUeHb CYLLIECTBEHHE!.

10.4.3. PactBOpuMbIe peyenTopbI-NoBYLUKHU

JTO cpaBHUTe/lbHO HOBOE HarpamjeHMe B MMMYHOTeparuM.
Ero cyTh COCTOMT B TOM, YTO peLleNTOPb! 4151 MHOTMX aKTUBHbIX MO-
JIEKYJl, Y4acTBYIOLUMX B peakulMAX UMMYHUTCTA (IMTOKUHOB, ak-
TOPOB KOMIINIeMeHTa, (PepMEHTOB M T. .), MOTYT OBbITh MOAYYECHDI B
pPacTBOPUMOM COCTOSIHMM. BBencHHble B TakoM Buie B OpraHU3Mm
OHM MOTYT BBICTYITIaTh B POJIN «JIOBYLLIEK», CBSA3bIBAIOLLIMX U3JTHILIHEE
KOJIMYeCTBO aKTUBHBLIX MOJIEKYJl LUTOKUHOB U Ip.

HenocpencTtBeHHOro neicrBusa Ha UHGMEKUMOHHBIA arcHT Takue
npenapaTbl OKa3slBaTh He MoryT. Ho ¢ MX noMollblo BO3MOXHO B/IU-
SITh Ha TNaTOreHeTUYECKME MPOLICCChI, pa3BUBalolLMecs TTpU UHPeEK-
11MOHHoOM bone3Hn. Hanpumep, rmoka3aHa BO3MOXHOCTh HelTpain3aa-
LUK U 3¢pPeKTOB CeNTUUECKOTO LHOKA ¥ OCTPbIX TPUCTYTIOB HEKOTOPLIX
MHPEKUMOHHRIX O0Ne3Hel ¢ MOMOLLILIO PeLenTOpOB-JIOBYIIEK IS
¢dakTopa Hekpo3a onyxolier (TNFa) u nHTepneiikuna 1 (1L-1). Kom-
MepyecKMe MnpenapaTbl, MOCTPOEHHbIE HA 3TOM TPHHLIHNIME, YXe HC-
MOJIL3YIOTCS B TepareBTUYEeCKOI NpaKTUKE HEKOTOPLIX CTPaH.

3To oYeHb MepCcrnecKTUBHOE U MHOroobellialolilee HarpaBaeHue,
noszsonsollee 3pGhHeKTUBHO KOPPEKTUPOBaTh peakKliMd UMMYHUTE-
Ta, OynerT, no Bceil BUOIMMOCTU, OCODEHHO MHTEHCUBHO pa3BHUBaTh-
C5l Ha COBPEMEHHOM 3JTarlle.

10.5. HEKOTOPBIE MPUHLNMbI TEPAMNUN
MHOEKUNOHHbBIX BOJTE3HEU

HudexuronHas 6ose3Hs npenacrasnsger coboi npolecc, B KO-
TOPOM IHMHAaMHYHO MIpaloT CBOIO PONb TPU NMOCTOAHHO MU3MEHAIO-
nmxca pakropa — Bo30yaAUTENIh, MAKPOOPraHMU3M M BHELLHSS cpe-
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na. I'lpy 3TOM BHELIHSIS ¢pena ydyacTBYET BCChbMa OIMOCPEIOBaHHO,
BJIUASA TAK UM MHA4e NUOO0 Ha MaKkpoopraHusM, 160 Ha BO3DyIH-
TeNsi. OcHoBHasg Xe¢ Oopbrba pa3BopauMBacTcs MEXAY MapasuToM
U XO3AHHOM.

Heckonbko abcTparupysi, MOXHO cKa3aTb, YTO OCHOBHas poJib
Jleyallero Bpaya CBOAUTCA K TOMY, YTOObI TOMOYb OpraHU3My 00J1b-
HOrO HEWTPaJM30BaTh NAaTOr€HHbIE NEHCTBUSA BO3DYAUTEA U, TO/-
JNCpXXWUBas 3allaTHbie M Apyrvue ¢yHKUWM opraHu3Ma, Haubojlee ec-
TECTBEHHbIM 00pa30oM MpeOaONECTh COCTOAHUE BONE3HU. DTOT Npo-
1ecc TpebyeT OT Bpaia He TOJIbKO COBPeMeHHBIX 3HAaHHH, HO U On-
peleneHHOro TajlaHta U UHTYMLU U, TeM He MeHee, MOXHO chopMy-
JIUPOBATE HECKONLKO OCHOBHBIX MPUHUUMOB, KOTOPhIE BO3MOXHO
MMOMOTYT JlevallleMy Bpauy B KOHKpeTHOW 0bcTaHOBKE IJjIaHUpPOBATh
T€ UMY UHbIE BAPUAHTH! CBOMX AEUCTBUM.

10.5.1. MprHYUKUI KOMNNIEKCHOCTHU

Tepanust uHGEKUMOHHBIX SoJ1e3He i 1oNXHAa ObITh KOMILICKCHOM.
OHa nonxHa OBLITh HarnpaeieHa Kak Ha nodasneHue UHOEKLIMOHHOTO
Hauaja, TaKk ¥ Ha [TOIICPXKKY OpraHu3ma BoJIbHOTO (T. €. X03s1MHa).

I. Bosdelicmaue na 6036ydumeans (3muomponnHas mepanus)

PasnnyHble MeTONBlI BO3AE€MCTBUS HAa BO3OYIUTCIb YACTO OTHO-
CAT K MCPOIPUATHUAM STHUOTPOIHON Teparnuv, TO €CTh TepaluH,
BO3NCHCTBYIOLUCH Ha MPUYMHHBIN 3THOJOrMYecKH i dpaKTop 601€3-
HU. Cloaa Xe OTHOCST U MePOoNpUATUS 10 HEUTpaIU3aluy U yaaje-
HWIO TOKCMHOB M MPONYKTOB XXU3HENEATEIbHOCTU BO30YAUTESI.

B cocTtaBe 3TMOTpONHON TCpanuud MOXHO BBLICIWUTH CiledylO-
[He MEpOTpULTHUS:

a) HeifTpanusauust Bo30yauTeNs MU €fO TOKCHHOB C TTOMOLIbIO
cneyuguyeckux cpedcms. MoryT ObITh NPUMEHEHBI, pa3jiMyHbie Tpe-
napaTthl crnelMdrUYecKMX UMMYHOIJIO0OYJIMHOB U1K DakTepHodaru.

0) HeHTpanu3auMus BO3OYAUTENA € NMOMOLWIBIO Hecneyuguyeckux
cpedcms — pasiMMHBIX (hapMaleBTUYECKHUX MpernapaToB. XMMHOTe-
panesTuyeckux (cMm. ra. 10.1); aHTUcenTHYeCKUX (OKUCIUTENHU,
aJibAeruibl, AETEPreHThl U T. A.), OHoNorudeckux ((pepMeHTHI, GU-
TOHUMUAK ), PU3UYECKUX (ADCOPOEHTHI) U IPYIUX.

2. Bosdeiicmeue na opzanusm xo3auna

MeponpusaTusi Mo NoAlepXKe opraHu3iMa XOo3sitMHa MOTYT
BKJ110MaTh:

a) cneyucpuyeckyo aKmusayuo UMMYHHUTETa (BaKUMHbI, aHATOK-
CUHBI) — M. 2. 10.3.1;
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0) Hecneyuguyeckywo akmueayuo UMMYHUTeTa (MMMYHOCTUMY-
NATOpbI, UHTEpDEpOHLI) — M. 2. 10.3.2;

B) pa3fiMyHbie Memo0Osl namozeHemuyeckol, cuMmnmomMamuyeckol u
goccmaHosumensHol mepanuu (00lLeyKpeISIOlLINeE CpelcTBa U Me-
TOABI, peXUM, IHeTAa U T. 1.).

PasHooOpasHble MeTombl MaToreHeTUYECKOM, cCMMIITOMaTHYE-
CKOi1 MU BOCCTAaHOBUTEJILHOIM Tepanuu Npy HHGeKUHOHHBIX HoJe3-
HSIX 3acNYyXKBAIOT 60nee AeTAIbHOIO pacCMOTpeHHUS.

[lamoceHemuyeckas mepanus

[TaToreHeTHyeckass Tepanus BKJuaeT B cebsi MeponpusATHA,
HanpaBjleHHble Ha HeHTpalW3auuIo NaToJorM4eckoro Inpotlecca,
pa3BUBalOLIETOCHd NpU UHPEKUIMOHHOM 3a60NeBaHUH, U BOCCTAHO-
BJIEHUWE MoKa3aTejaeil BHyTpeHHero romMeocTasa. s 3Toro Heobxo-
OUMEI COBpeMEHHbBIE 3HAHUA O TIOPSIIKE pa3BUTHUA peaKiiMi aTore-
He3a MpH JaHHO# GoNe3HH.

Kpome 3T10ro Heo6XxoAMMO TOUHO MpeACTaBIATh, HA KaKO# cTa-
IWH pa3BUTHA NaToreHeTHYECKOro npolecca HaxoOAUTCHA OpraHM3M
B JaHHBIN NepHol (T. €. KaKMe NaToJIorMYecKrMe MEXaHU3MBbI NpeBa-
JIMPYIOT), U YTO MOXHO 3TOMY MPOTUBOIIOCTABHUTA.

OOulMe MeponpHUATHS NAaTOTEHETHYECKOW TepaluM MOIyT
BKJIIOYATh.

1. [lemokcukayuwo opearHu3ma OT TOKCUHOB, NMPOAYKTOB XHU3-
HenesTebHOCTH BO30yaUTeNA U pacnana KieToK. Haubonee ya-
CTO C 3TOM 11eNbio MPHUMEHSAIOT BHYTPUBEHHOE BBEIEHHE pas3any-
HBIX PACTBOPOB U MCMONBL3YIOT pa3HOOOpa3Hble COpOLIMOHHEIE
METOIBL.

2. Ucnone3osaHue npomusosocnanumensHelx npenapamos B ciayda-
X, KOrJla BOCTaIMTeNIbHas peakums npuobpeTtaeT runeptpodupo-
BaHHble MAcCLUTAaObl M OCJIOXKHSAET BbI3AOPORJICHHUE.

3. IlpuMeHeHHe MpenapaToOB, 3aWuuanWux KremKu TeX opra-
HOB, KOTOpHIEe MOABEPraloTcs Hamboablleil arpeccMu €O CTOPOHB!
vHekTa, Hanpumep, renatonpoTeKTopsl NMpu remnaturax, obsona-
KUBaiolllMe CpelCcTBa NMNPpHU KULLIEYHBIX HHPEKUMNAX U T. I.

[ToMuMo 061LIHMX MepOoNpHUATHII B NMaTOreHeTUYeCKOI Tepanuu
3HAYUTEJIbHYIO PONb UTpaioT MEpONpHUATUs, MOKa3aHHbIE UIA MPU-
MEHEHUS TIPU KAKHUX-JIMOO KOHKPETHBIX MPOSABJIEHUSIX OONE3HU.
ITO MOXET OBITb U FOpMOHAaNLHAas Teparnusa U MpUMeHeHUe TIperna-
paToB CTUMYIUPYIOILUUX NEeHKOLIUTO3, peruapaTupylollas tepanus
U fiperaparhbl, U3MeHsIOLlIMe CBEPThiBaHHWe KpOBM (HanpuMep, Npu
reMopparuyecKMx KpOBOUINUSHHUAX) U T. 1.
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Cumnmomamudeckas mepanus

CuMIToMaTHuecKasl Tepanus HanpabjicHa Ha JUKBUAALMIO TeX
MJIM MHBIX KJIMHHUYECKMX CUMNTOMOB Gojie3HU. B onpeacineHHoM
CMBICJIC e¢ MOXHO paccMaTpMBaTh KaK BapUaHT NaToreHETUYECKOM
Tcpanuu, NMOCKOJAbKY OHa TaK e HanpabjeHa Ha HeWTpaiu3aluio
MaToOMOrMUCCKUX peakKUMid U BOCCTAHOBJEHUE (PU3MONOrMYECKUX
byHKLMI opraHoB.

C nomMolbio pa3inyHbix GapMaleBTUYECKUX NpenapaToB MOX-
HO BO3ICICTBOBAaTh Ha MHOTUE ABHO NpOosBIsIolLInecs rMnepTpodu-
pOBaHHbIE CUMNTOMBI BOJIE3HM — NepMaTUTHL, IMapeo, pBOTY, 00Jb,
TUTIepTEPMHIO, aJlIepruyecKue peakuum M T. 1. M xota Takas Tepa-
NMUsg He 3aTparvBacT NpUUYMH Y OCHOB MAaToJOrnyeckoro rnpoliecca,
OHa CcnocobBCTBYET BOCCTAHOBJICHUIO (PU3MONOIMUYECKUX OKa3aTe-
Jieii B pa3IMYHbIX CUCTCMaX opraHM3ma. A 3TO TOBbIILACT €ro NMoTeH -
LMajIbHEBIE BO3MOXHOCTH [UTS DOpLOB! ¢ HHOEKIIMEH.

BoccmanosumensHan (peabunumayuoHHas) mepanus

BoccraHoBUTeNIbHas Teparnus HallpaBjieHa Ha yKperuieHMe (Boc-
CTaHOBJICHHE) CUJ opraHu3Ma. OHa MOXeT BKJIIOYaTh OIpeaescH-
HBIA peXyMM, OUeTY, IpernapaThl alanToreHoB U OMOCTUMYJISTOPOB,
aHaboOMMKM U BUTaMMHbI. Yallle Bcero ee nMpuMMEHsIOT Ha 3aKTOUU-
TeJILHBIX 3Tanax 601e3HU ¢ Liebio NPOMUWIAKTUKU OCTOXHEHUIA.

10.5.2. MpurHymn soibopa LOMUHKPYIOLLErO BO3AENCTBUA

KoMruleKcHBIM noaxon K JeueHUi0 OTHIOAb He 03HayaeT, YTo
Jieyallluil Bpa4 JOJXeH B paBHOM CTeNEHUW U ONHOBPEMEHHO CTpe-
MHUTbCS OTPEryJMpoOBaTh BCE HapyuicHHoe B opraHuaMme. [lpu pas-
BUTUHU MH(}EKUMOHHOTO Tpolccca 3TO HepeallbHO M TMPUBOAMT K
NpUMMEHEHMNIO HeornpaBaaHHO O0JILLIOro KoJauyecTBa MeIuKaMeH-
TOB, YTO UMeeT, KaK NpaBUo, HeraTUBHbIE NTocaeAcTBMS. Bpayu non-
’KeH BbIOpaTh Haybojiee aKTyaidbHble, BEAYLLIME 3BEHbs B Mpolecce
JieyeHUs M LiejlieHalipaBie HHO BO3IeCTBOBAaTh UMEHHO Ha HUX. Tak,
nprUMeHeHUe peruiapatHpyiolled TepallikM — olHO U3 Haubonee
BaXXHbIX MEPOTPUSATHUI NTpU MHPEKLIMOHHBIX 00Ae3HIX, CONPOBOX-
narolyxcst 06e3poxypaHueM. [1py MHOrMX Apyrux 60g¢3HsIX caMoe
BaXKHOE — HEHUTpa/iM30BaTh BO3OYIAUTEIb UM €0 TOKCHHBI.

10.5.3. MpuHYUKMN KHAUBUAYANLHOCTH

Tepanus MHPpeKUHMOHHBIX 3a0o0JeBaHMii, HecMOTpst Ha oOLI-
HOCTb TMaTOreHHbIX pcakKlMi, NOJXKHaA ObITh MHAMBUAYAJIbHOM, T.C.
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«JIeYUTb 00JIe3Hb KOHKpETHOro OoJibHoro». OHa HOJXHAa YYWUTHI-
BaTh.

1) cocTosiHUE opraHu3Ma Ha MOMEHT Hadasa JieyeHus (06e3Bo-
XXHBaHUe, CeHCUOUM3allud, NMUPOKCUS, MHTOKCUKALIUS U T. 11.);

2) INUTENBHOCThL pa3BUTHUA GOJIE3HU U OCTPOTY €€ TeUEeHUS;

3) cTaaMIo pa3BUTHSA MAaTOJOTMYECKMX peakKUMH (pernoHalibHoOe
MHPULUHUPOBaHUE, CENTTULIMMHUS, JaTeHTHas NepCUCTEHLINS);

4) craavio pa3BUTHUS STMUIEMHYECKOTO (3MU300TUYECKOrO)
npoiiecca B JaHHOM PEruoHe;

5) onbIT JeyeH U aHaTOrNYHBIX O0MbHBIX B HACTOSA LM IMepHO.

10.5.4. MNpuHyun npeunmyLecTsa paHHen Tepanuu

JleyeHre MHPEKLUNOHHBIX 0oJie3HeH JOKHO HAayMHATbLCH Kak
MOXHO paHblle. B naeasibHOM BapHMaHTe UHPEKLIMOHHYIO 00JIe3Hb
BOODOI11IE Jyylle MPoPHUIAKTUPOBATh, HE JOTYCKas MOSABICHUSA KIN-
HHUYECKUX CUMIITOMOB.

O4eHb YacTO HEraTUBHYIO pPOJib UTPAIOT HeonpaBlaHHO MHOIO-
YUCJEHHBIE MAHUTIYISALMH, HarnpaB/ieHHLIE HA TNAarHOCTUKY U TOY-
Hylo MAeHTU(UKaLIMIO Bo3bynuTeasa (BUda, cepopapyuaHTa U T. 1.).
Hepenko 3T¥ maHHble 0Ka3bBalOTCA MajioOMH(POPMATUBHBIMU LS
Jeyaulero Bpada, a BpeMs, CToJib Heo0Xo1UMoe LIS CBOEBPEMEHHO-
ro JieyeHus, ObIBacT ynyuieHo. OCoOEHHO 3TO KacaeTcs OCTPO TNpo-
TeKawulnxX 0ose3Heil, Koraa BaxeH OYKBaJIbHO KaxXIbli 4ac.,

10.5.5. MpuHYMN UHTEHCUBHOCTHN

JleyeHne NHPEKUNOHHBIX 60JIe3HEH NOJXKHO MMPOBOINTLCS UH-
TCHCUBHO, He T03BoJisis 6oMe3HN pa3BUBaThcad U/WIH TepPeXOIUTh
B XpOHUYECKYIO POpMY.

INonxonwl, rae OCHOBHBLIM ABUXYUIUM MPUHIIUIIOM JieUeHUS B~
NISIeTCS «rflaBHOe — He HaBpeAUTb», 3eCh BpSd JIM MOXHO INpU3HaTh
abCoIIOTHO NpaBUIbHLIMU. be3geiicTBre (UM OeHCTBUE HedocTa-
TOYHO 3(PPeKTUBHOE) HE CMNOCOOHO HEUTpaan30BaTh TOr0 Bpea,
KaKoe HaHOCHUT OpraHu3My pa3MHOXalUIMACA BO3OYOUTENb WH-
dekLUU.



1. NHONMyJIALUMNOHHDIE
BSAMMOOTHOLLUEHUA
NMAPASUTUMECKUX
MWKPOOPrAHU3MOB
U UX XO3AEB

Baxcnoe ceoiicmeo eozbydumeaneii ungpexyuonnvix Goaesnell co-
cmoum 6 ux cnocobHoCcmu 6bvideafmsca u3 604bH020 Op2anu3Ma U nopa-
Hcamo Hoevwtil, eocnpuumuentii opeanum. Iloamomy ocrHoenasn 6opsba
¢ urnghexyueil pazsopavusaemca Ha ypoGHe nonysauuil.

O0rHum u3 yeHmpaasHoIX 60NPOCO8 UHPEKWUOHHOU INUCeMUOI02UU
A618emca yueHue o6 3nudeMuecKkomM npouecce KaK HenpepoiGHOM Npo-
yecce 803HUKHOBEHUSA U pACNPOCMpaneHun uHgekyuonHvix Goaesnel.
B nem npedaazarom evideasamo mpu 0CHOGHbBIX 310eMenma (36eHa): uc-
MOYHUK UHDEKUUU, MEXAHUIM nepedadu U 60CHPUUMMUBHII OP2AHUIM.

Bsaumodeiicmeue nonyasuuil 6ocnpuumuuewvix xoasee u 6036you-
meaneil unpexyuu naxooumcs 6 onpedeseHHOM OUHAMUHECKOM COCMO-
AHUU. Imo 06yca064eH0 2emepo2eHHOCHIbIO U USMEHHUBOCINbIO COCMA-
8d 3MuUX nOnyAAuu.

Bo3zoeiicmeys na pazauinvie 31emernmo! nudemMuecxozo npoyec-
Ca, MOXMCHO UeAeHaNnpaeAeHHo um ynpaeiams. B koneurnom cveme 3mo
npecaedyem yeav CHUNCEHUA mMacuimaboe 3nudeMudeckozo npoueccd,
AuKeudayuu 3nudemuu, aubo eceii unpexyuoHHol 6oae3Hu KaKk H03010-
euHecKoll eCuHuUb!.

PeanbHblit crioco® cyulecTBoBaHUA JKOOOro BMaa Bo3OyanUTeENs
3aKJII04YaeTcs HE B Mapa3UTUPOBAHUM B COCTaBE OJHOIo OpraHU3Ma
(TTOCKOJIbKY CyllleCTBOBaHMe Toc/ieIHero orpaHUYEeHo BO BpeMeHH ),
a B BOBJ€YeHUH B STOT Tpollecc Bce MOnyasiluy BOCTIpUUMYHBBIX
xo3seB. [loaToMy BOo3OGymuTenH UHEPEeKUMOHHBIX 3aboneBaHUH,
KPOMe YMEHUSI NTPOTUBOCTOSITh PACCMOTPEHHBLIM Bhllle 3alIUTHBIM
cUcTeMaM MaKpoopraHu3ma, JoJXHbI obanaTh CriocoOHOCTLIO:

— BBLLICJATLCS U3 OpraHU3Ma Xo3sUHa;

— KpaTKOBPEMEHHO UIAN IJIUTENbHO CYIIeCTBOBATh BHE Cpelbl
OCHOBHOI'O XO31Ha;

— NMPOHUKATb B OpPraHU3M HOBOI'O BOCTIPMMMYUBOIO XO3sIMHA
U UHPHULINPOBATh €T0.

[To cyTH, BCe 3TH Nnpolecchl J0BOJILHO NoapobHO pa3bupaloTcs
B COCTaBe TaKOW NUCLUMIVIMHBI, KaK anuaeMuoioruda. B Hactosllee
BpeMs Mo 3MUAEMHUONOIUe NMOHUMAaIOT HayKy, KoTopas H3yyaeT
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npoliecchbl pa3BUTHUA 00JIE3HU B NMOMNYIALUU U ONpENeasieT, KaKkue
aKkTOpbl BAUSIOT U PEFYAUPYIOT 3TO pa3BUTHE.

INUIeMUONOIUA 3apoaWiach M pa3BUBalach BHayale KakK HaykKa O 3aKoHax
pacnpocTpaHe Hiusl HH¢eKIMOHHbIX §oe3Heii. OnHaKo HauuHas ¢ 60-x rr XX B.
aMepuKaHCKUE KUCCAen0BaTeNu Hayaly MPpUMEHATh IMUAEMUOIOIUYECKHUE Me-
TOABI (CAenyl0 BbIOOPKY, BhLAEIeHUE TPYI PUCKA, KOTOPTHLIE UCCIEN0BAHUS U
dpyrue) Wid aHajiyu3a ¥ ApPOrHO3UMPOBAHMSA Pa3BUTUSI PAITUYHBIX HEMHPEKUH-
OHHbIX Oone3Helt, TakKe MOAX0Abl MOKa3ajik O4YeHb BLICOKYIO Pe3YJILTATUBHOCTD
W, HECMOTpSA Ha COMPOTUB/IeHUE HEKOTOPBIX UHPEKHUOHUCTOB, HOBOALHO ObI-
¢TpO 3aBOEBA/IM NpU3HaHUe BO BCEM MUpe.

N MeHHO Ha 3NUIeMUONOTHYSCKUX METOZaX OCHOBAHO B HacTosILee BpeMs
M3y4eHUe MPUYUH pacnpoCcTpaHeHUss MHOMMX OHKOAOTUYECKMX, NMpodeccHo-
HaNbHBIX, TPABMaTUYECKUX U ApYTrUX GonesHeid HeMHG$pEKLUMOHHOrO Xapaxrepa.
ITH METOABI J€XaT B OCHOBE NMPOrpaMM Mo COXPaHHOCTH «310POBbSA JUIS BCEX»
Y BKJIIOUEHBI B CONHA/IbHBIE MpOrpaMMbl OCHOBHEIX pa3BUTBLIX CTpaH.

11.1. COBPEMEHHbDIE NMPEACTABJIEHUA
OB SNMMAEMUWMECKOM MPOLIECCE

OmHUM U3 LEHTpaibHBIX BOMPOCOB WH(PEKUWOHHOW 3nule-
MUOJIOTUH ABISAETCS yyeHUe 00 anMUaeMUYECKOM Mpoliecce KaK He-
NpepbIBHOM TIpoliecce BO3HUKHOBEHUS W pacnpocTpaHeHUs B IO-
Nyasungx nHGEeKUMoHHBIX 6ose3Heii. [lpu 3TOM Bech MexaHM3M
rnepenayv “HEPEKLUMoHHOM Gone3HU OT 00JILHOTO OpraHmu3Ma K 310-
pOBOMY TpeiaraeTcs o0beANHAThL B 2JIEMEHTAPHYIO 1YEUKY anuie-
MUYECKOIo Npolecca (MY SMUAEMHYECKYIO LieTb). DJieMeHTapHas
s4erika COCTOUT, TaKUM 00pa3oM, U3 3apaxalolllero M 3apaxaroliie-
rocsl opraHU3MoB, CBSI3aHHBIX MEXIY coBoii olpeneNeHHbIM Mexa-
HU3MoM necpenayu. (Takoit momxon Obl1 chopMynupoBaH elle
J1. B. I'poMaiileBCKUM.) DTO — TpU OCHOBHBLIX CTPYKTYPHBIX 3ji€-
MEHTa, COCTaBASAMWUIUX 3ITEMEHTApHYI0O AYEHKY SMUIEMUYECKOTO
npoliecca (UM — 3BeHbS 3MUAESMUYECKOI Lenu). DTH IJTEMEHThI
Yype3BblYailHO BaXKHbI ITA NMOHMMaHUA TMPOLECCOB pacnpocTpaHe-
HUA MHDEKLMY, U TTO3TOMY UX CliellyeT pacCMOTPETh NMoIpobHee.

11.1.1. UcTtouHuK Bo3bygutena undexyun

B HacTosiee BpeMsi ICTOYHHUK Bo30yauTenss MHQEeKUUY onpe-
nensiioT KaKk 00beKT, B KOTOPOM MPOUCXOAUT OCHOBHAas XU3Henes-
TeJILHOCTh BO30yauUTesis1 U K3 KOTOpOro INPOUCXOOUT 3apaXeHHe
BOCIIPUUMYUBBIX X03s¢eB. 1o 3TOMY npr3Haxky Bce MHPeKLINOHHbIE
Bone3Hu pacnipenensioT Ha TpHU OoJibLIVE IPYILL.
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1) aHTPONMOHO3b! -— pe3epBYapOM BO30YyAUTENS SBIASETCH YENO-
BeK;

2) 300HO03bl — pe3epByapoM Bo30yaUTENS ABASAIOTCH XKUBOTHLIE;

3) canpoHO3bl — pe3epByapoM BO30OYAUTENA cAyXAT GaKTOPhl
BHeUIHeN cpenbl.

HHaye rosops, UCTOYHUKOM BO3OYIUTENS WHEPEKLIUA MOXET
OLITL OONBHOM YENOBEK MM XUBOTHOE, a MOTYT OBITh H aOMOTHYE-
ckye ¢akTophl — Boza, rno4ysa U T.1.

CunTtaeTcs, YTO NP CalpoHO3ax MECTOM eCTeCTBEHHOTO 00KTaHuA BO30Y-
IuTens cnyxaT oObeKTbl OKpyXawulei cpelbl. THNHYHBIM MPUMEPOM TaKUX
3aboneBaHUil MOIYT CAYXUTb JIe2UHENNE3bl, HAOCMPUOUO3bl, aHMUHOMUKO3bI

v Apyrue.

BMecTe ¢ TeM BO30yauTenU Apyrux MH$peKUUOHHbIX BoNe3Heil ToxXe MOIyT
IUIUTENILHO CYULIECTBOBATh B OKpPYXaiole i cpele, pa3MHOXAaThCA U YBEIUUUBATD
cBoio 6uoMaccy. [Tonanas B BOCMIpUUMYKBLINK OpraHu3M, BO30yIUTENb CNOCO-
6eH nerko BLI3bIBaTh 3apaXeHue. Takue 3¢pexTnl HabM10AAIOTCA NMPU AENTOC-
nupo3e, HIIEPUXHO3aX H MHOTHX ApYrux HHpexumax. Bonpockl 0 TOM, Kyna oT-
HOCHUTH aOHOTUYECKHE OOBEKTH, B KOTOPHIX pa3sMHOXaeTca Bo36yauTens (K Uc-
TOMHHUKY WM QaKTopy fepesadyn) Npu Tol WIKU MHOK HHGeKLIWH, HepeIKo Obl-
BaiOT CMOPHLIMU U AUCKYTHUPYIOTCS B HayYHOH JIMTEpaType.

CuuTaercs, YTo 60JLHOM OpraHN3M B pa3IUYHbIE TIEPHUOILI UH -
(peKLMOHHOM 60NE3HU BbLICAAET U pazlIvuHble A03bl BO3OyaUTE .
Ha sToT npouecc BAUAET UHTEHCHBHOCTL TeYEHUS 60J1e3HM U ee na-
ToreHe3. I3BecTHo, 4TO B MHKYOaLIMOHHBII nepuon pa3BUTUs 60-
JIe3HU U3 OONBLHOIo OopraHu3Ma BO30yaMTeNb He BbLICASACTCH, MU
3TO MPOUCXOAMT B KpaifHe HebonbluuX KonuvecTBax. B Makcumalib-
HbIX Xe KoJW4yecTBax BO30OynuTeNb BHAENseTCH B Nepuoa pasrapa
00Ne3HU U B nepuon ee 3aryxaHus. [Ipy MHormx MH@eKUMOHHbIX
Oones3HsIX, BblleNieHUE BO30yaUTENs NPOaOAXKAETCAd NOBOJIBHO JUTU-
TeJlbHOe BpeMsl M Mocie KIMHUYEeCKOro Bhi3I0OpoBAeHUs. XapaKTep-
HO, YTO TIpU OCTPOM Te4YeHUM O6OJIe3HU, BblOe/IEHHE BO30ynuTess
MPOUCXOANT B COTHM M TBHICAYM pa3 UHTEHCUBHEE, YEM TIPU XPOHU-
YyecKOM UM BECCUMITTOMHOM (MHHAaINapaHTHOM) TEYEHUU.

11.1.2. Mexanu3mbl nepegayuu 8030ygurensa

[lon MexaHu3MOM rnepemayy NMOHUMAKOT COBOKYIHOCTL 3BOJIIO-
IIMOHHO oOycnoBlAeHHbIX Croco0OB repeHoca Bo30yauTeNnss ot
60/bHOI0 OpraHu3Ma K BOCIIpUUMUYHBOMY.

CnenyeT OTMEeTUTb, YTO 3aKOHOMEPHOCTH 3TOIo MeXaHU3Ma B
MOJIHOM Mepe He pacrpoCTpAaHAIOTCS Ha «TICEBAOTapa3suTOB» — BO3-
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OyouTesieyl CalipoHO30B U BO30yauTesent Hecneuu@UYECKUX g
NaHHOTO X03siMHa 0o0Jic3Hel (300HO3H WA Jloleil n np.). B atnx
cJIydasix MexaHMU3MBbl 3apaxeHusa 6oJjiee pa3HOOOpa3HLI U CYYAHHBL.

CYMTalOT, YTO MeXxaHW3M Ilepelayu UHGeKUMOHHOR Oosie3Hn
TIPOTEKACT B TPH MNocieloBaTebHbLIX cTaauu (da3bl):

1) BelaeeHHe BO3OynuTeNs U3 60JBLHOIO OpraHU3Ma;

2) npeGbiBaHUE BO BHELIHeH cpele;

3) MpoHUKHOBEHHUE B BOCTIPUHUMUMNBLII OpraHu3M.

1. Botdeaenue 6o36ydumeans

BrlaeneHMe Bo30ynuUTENA U3 OpraHrn3iMa rpoucXoImT:

a) BMecTe ¢ eCTECTBeHHBIMU BhlICJIEHUAMU OpraHu3Ma — (eka-
JIUSIMH, MOYOM, MOJIOKOM, BblIblXacMbIM BO3IYXOM;

0) ¢ MaToJornYecKNMMU BLIIEACHUAMHU — THOEM, CIU3bIO, IEp-
XOTbIO, pBOTOM U T. 1.;

B) 13 3aMKHYTOM KPOBEHOCHOM CUCTEMBI BblAeIEeHUE BO3MOXHO
«C TTOMOUIbIO» KPOBOCOCYILIUX HACEKOMBIX.

2. Ilpe6visanue 6o enewmneii cpede

HakoruieHHBIe K HacToslleMy BpeMeHU HayyHble (haKThl BeCh-
Ma HEOAHO3HAYHO TPAKTYIOT 3Ty da3y U, BUIMMO, MHOTUE T10J0XKe-
HUS 30ech OyayT repecMaTpuBaTbhes B 6nuxKaiiuee Bpems. Heno B
TOM, UTO LIS OOJWraTHLIX napa3uTos ¢a3za rnpedbbIBaHUS BO BHELU-
Hell cpene 6e3yc/ioBHO HebnaronpusaTHa. BeiencTsre 3Toro MHorue
M3 HUX BbIHYXIEHbI NMpUOOpeTaTh pasinyHble MeXaHU3MbI TMOBbI-
LWEeHUS YCTOMYMBOCTH BO BHELLIHe cpene (obpa3oBaHUe CIiop, Kar-
cyn v T. 4.). Ipyroe neno — ¢gakyabraTUBHbIE Napa3uThbi, IJIs1 KOTO-
pBIX BHELWIHAA cpena He BCeraa ABIAeTCA HebaaronpusaTHbIM GakTo-
poM. MHorue u3 HuX crnocoOHbl VTUTENLHO NTEPCUCTUPOBATL U pa3-
MHOXaTbhcs B Heil (HarnpuMep, KOKKoBasi MUKpodiopa U Bo30yIu-
TeAU KULIEYHLIX UHGEKIINH).

To ecTb B Onpene/ieHHOM CMBbICJIE MOXHO CYUTaTh OKPYXKAIOLIYIO Cpeny, Kak
Y BOCTIPUMMUYMBLIH OpPraHU3M, Cpeaoi ecTecTBEHHOTO 0OMTaHUA TAKOTo BO30Y-
autens., OnHaKo ¢ 3MMAEMMHOJIOTHYECKOH TOYKU 3peHMS 3TU IBe Cpelbl He
BNOJIHE pPaBHOLEHHBI, ¥ UX PYHKUMUU paziuyHbl. BHellHsSd cpela 0ObiYHO Cl1y-
KUT pe3epByapoM, I1e BO30YAUTE b COXPaHACTCH B MeX31TMIeMUYEeCKUIT Nepu-
011, ¥ MpenonpenesaeT BepOATHOCTb MOBTOPHOTro HHPHULUWPOBaHUA NMONYJIALUUH
X03s1¢B. bo/NbHOI OpraHu3M co3JaeT BO3MOXHOCTb HAKOIUIEHUS BUPYJIEHTHbBIX
IUTaMMOB BO30yauTeNsi B OO0/1bLUOM KOJMWYeCTBe W 0OyC0OBNUBaEeT pa3BUTHE
3MUIAEMUIA.

ABDHOTHYECKHE 3/IEMEHTB! OKpYXKalollleil Cpelbl — BOIY, BO3AYX,

TTOYBY, NULLY U T. . Ha3blBalOT ¢pakmopamu nepedayu. COBOKYITHOCTh
3TUX (HaKTopoB, 0GECreYnBaIOUIMX TTIOCTOSHHYIO Nepenayy Bo30y-
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IUTeNd OT OOJIBHOTO K BOCIIPUMMYUBOMY OpraHnU3My, Ha3biBaloT ny-
mamu nepedayu. IX MOXeT GbITb HECKOJIBKO, U B 9TOM CJ1yyae 4yacTo
npennaratoT OMnpeneasitb OCHOBHOH (IOMUHUPYIOLLUWH, BeoylUIWit)
NyThb Nnepenayy Bo30yaurens.

Ocoboe MecTo 3aHUMaeT BOMpPOC O JOMOMHUTENLHBIX X039€BaX B HMKJIE pa3-
BUTHS MHOTUX Napa3uTapHbiX HBa3Wi. B 3TOM cllyyae B npoLecce MexaHn3ma
nepegayy cjleayeT BbUICJAATh HECKOJBKO 3BOMIIOLMOHHO CNIOXUBLIMXCA 3TanoB
BbiOE/IeHUS U BHeNpeHUsA BO30OyduTeNieil B opraHK3M HoOBbIX xo03sieB. [lo Bceid
BUAUMOCTH, 3TH MPOLIECCHl TOCTATOYHO IMHAMUYHBEL B KOHKPETHbIX OUOLIEHO-
3aX U B KaXIOM KOHKPETHOM CJlyyae 3BOJIOLUMOHHO 3aKperuIsIuch, GopMUpys
OMONIOTUYECKYIO HENb pa3BUTHUA Mapa3uTa.

Cpenn MeXaHU3MOB Tepellayd pa3inyaloT HECKOJLKO OCHOB-
HbIX BAPUAHTOB: ‘

a) peKalbHO-0paibHbiil — BblIeleHUe BO30yaurens ¢ ¢pekanm-
sIMM M 3apaxeHue 4yepes poT, ¢ BOOoH UAH NULLE;

6) pecnupaTtopHblii (BO3AYIIHO-KaneJlbHBbIA, acrnUpanyuoH-
HbliA) — BblOEJCHUE MPU Kallyie U YUXaHUKU U 3apaXXeHUe TNpU BIbl-
XaHUH BO3IYyXa;

B) TPAHCMUCCHBHBIA — Iiepenaya ¢ NMOMOUIbIO KPOBOCOCYUIMX
HaceKOMBbIX;

I') KOHTaKTHBIH — repenaya Bo30ynuTeAs MpU HEMoCcpeacTBeH-
HOM (PU3NYECKOM KOHTAKTE;

1) apTudUUHManbHbIf (MCKYCCTBEHHBINH) — Tepenaya Bo36ynu-
TeJA B pe3yabrare QUArHOCTHYECKHUX M JieYeOHBIX MepOnpUiITUNA
(MHBEKLIMY, paboTa HeCTEPWILHBIMYA UHCTPYMEHTAMM U T. I1.).

Eciau Bce 3TH MeXaHU3MBI pealu3yroTcs cpeay ocobeit onHoro
MOKOJICHUSA, TO TNpoLlecC Ha3bIBAIOT 20pu3oHmansHol Tepenadei,
a nepenayy UHQeKUMU OT MaTrepy K T04y — sepmuKkanshod.

11.1.3. BocnpunmuunBebin OpraHnuim

Bocnpuumy4ussiM Op2aHU3IMOM B HacTosilliee BpEMST Ha3blBAlOT Ta-
KOM MakpoopraHu3M, KOTOpLIH crnocobeH 3apaxaTbcsd — pearupo-
BaTb Ha NMPOHUKHOBEHWE B HEro COOTBETCTBYIOIIEro BO3OyauTens
pa3BUTHEM MH(PEKIMOHHOTO COCTOAHUS (601€3HbIO UAN HOCUTEb-
CTBOM).

BocnpuMYMBOCTL BCerma HOCUT He obsuzamusii (He obs3a-
menbHbil), a nOoMeHYUanbHeIl xapakmep, TO eCTb HE Bce ocobl ogHo-
'O ¥ TOro Xe BUia BOCTIpUHMMYHMBBI K MH(EKIIUM B ONUHAKOBOM CTe-
neHu. Ecte 6otee 1 MeHee YCTOMYUBDBIE, YTO 3aBUCUT OT PU3KONIO-
rMYecKOro COCTOSIHMSA OpraHu3Ma, ero reHeTUYecKMXx ocobeHHO-
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CTeH, a TaKKe (B [1EpBYI0 oudepenk) OT aKTUBHOCTU CnielNPHUYECKUX
1 HecriennduyecKux ¢pakTopoB CUCTEMB UMMYHUTETa 1aHHOIO Op-
raHusma.

MMeHHO 3TU 0COGeHHOCTU M OOYCJIOBANMBAIOT KAaK WHTEHCUB-
HOCTb KJIMHUYECKOIo INMposBieHUs 00Ne3HU, TaK U UHTEHCUBHOCTDL
pPa3BUTHUS SMUIEMUYECKUX MPOLIECCOB.

Ocoboro BHUMaHHK 3aC/yXXKMBAeT BOAPOC O BOCTIPUUMYUBOCTHU K UHPeKLU -
OHHBIM 00/1e3HAM TaK Ha3biBaeMbIX HecnenudruyeCKUX Xo3aeB (1. €. X034¢eB, OT-
HOCALUMXCA K IPYTUM OMOJIOrMYecKMM BUlaM). B 3TOM ciydae 4acTo roBopAT o
«TYMMUKOBOM BETBU» PA3BUTUA INKAEMUYECKOro Npouecca, MOCKONLKY 31eCh
0ObIYHO He MPOUCXOOUT 3aKOHOMEPHLIX NPOLECCOB NOCeN0BaTeIbHOTO pac-
npocTpaHeHUA Bo3Oyautens. OcobeHHO XOpOLLIO 3TH BOMPOCH M3yYeHB NMpPU
6oJe3HaX OOLIUX UIA YeIOBeKa H pasliMYHBIX BUIOB XXHBOTHHIX (CAibMOHELIE-
3bl, CUDMpPCKasA A3Ba, TPUXUHeEMNe3, Opyliennes U ap.).

OIoHaKo NpUYMHA 3TOro «TyMHuKa» CKopee BCEro CBsi3aHa He ¢ BOCIIpUHUMYUHU-
BOCTbIO OpraHu3Ma (MOCKOMBbKY 3apaxeHue, fepcucTeHUUA W BblaeIeHUe BUPY-
JIEHTHOrO BO30YaAUTENs1 O6BIMHO MPK 3TOM MPOUCXOIAT), a C OTCYTCTBUEM 3BO-
JIIOHUMOHHO CIOXHMBLIMXCA NyTeH nepenayud 3TOro BO3OyAUTeNs B HONYJIALIMU
Ipyroro Byia xo3ses.

11.2. U3AMEHYMBOCTb nonynauunm n CAMOPErynauua
MAPASUTAPHON CUCTEMBI

W3menyusocms nonyaayud mapa3uta M Xo3sMHa BO3MOXHa B pe-
3yJIbTaTe TeHOTUINIUYEeCKOH U (PEHOTHUIIUYECKOH HeOTHOPOIHOCTH
CoOWwIieHOB, GOPMUPYIOLLINX 3TH nonyiasaumun. Ilpy aToM cuuTaercs,
YTO U3MEHYMBOCTh MUKPOOPIraHU3MOB O0YCJIOBJIEHA aJanTallMoOH-
HbIMU TNpoOLECCAMU, CXOAHBIMHU C MPOLIECCAMU IBOJIIOLIMU U 06pa3o-
BaHU4A BHI0B. Ocob0 oTMeyaloT 3HayeHre HanpaBieHHOro ¥ crabm-
JU3upyloulero orbopa.

IIpu HanpaBieHHOM oTOOpe NMpeUMyLIECTBO B NMONYASALIUY T0-
JIY4aloT Te MUKpoOplraHn3iMbl, KOTOpbie Haubosiee yoauHo NpUcIo-
cobuwnuch (aganTUupoBaidlch) K YCIOBUSIM M3MEHUBLIEHCS cpenbl
obutanus. LltaMMbl MHMKpoopraHu3mMoB, objazaollnX TaKUMU
npu3HakaMu, 6ojiee akTUBHO HaKalUIMBalOTCA B cpele.

B nansHewueM BCTymnaeT B CUIY CTaOUAU3UPYIOLIUI OTOOP, KO-
TOpPbiii B Hanbosplllel cTeneHU GNaronpUATCTBYeT ONTUMAIbHBLIM
npu3HakaMm. BapuaHTbl, Hecyuive apyrue npu3Haku, yaiie BCEro
YCTPaHAIOTCA, reTEPOreHHOCTDb NMONYASLIMY NP 3TOM HaUMEHbLLAA.

M3MeHeHMe ogHOro U3 KOMIOHEHTOB Mapa3uTapHOi CUCTEMBI
HEV3MEHHO BJeYeT 3a COO0I U3MEHEHHE U IPYTUX €€ KOMIIOHEHTOB.
T. €. ABMEHEHHUE COCTOSAHUS KOMNGKHMUBHO20 UMMYyHUMeMa HEU3MEH-
HO BKJIIOYAeT MeXaHN3Mbl OTOOpa M IPpUBOAUT K U3MEHEHUSM B T10-
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NyAsLMHU napasvToB. ¥l HaobopoT, U3MEHeHHE CBOWUCTB MNapa3uToB
OKa3blBaeT BJAUAHUE Ha MOMNYJSALNIo UX X03seB. Bce 3To nociaenosa-
TeJLHO TIPOUCXOAUT B TeUeHME BCEro 3MUIASMHNYECKOro npolecca.

B coBpeMeHHOM 3MUAEMUONOINY BhIICAAIOT YETHIPE OCHOBHBIX
da3bl 3TOro npolecca:

1) pe3epBalny;

2) arnMAeMHUYECKOro Npeobpa3oBaHus,

3) anUAEMHUYECKOIo pacrpocTpaHeHUs;

4) pe3epBallMOHHOIO Npeobpa3oBaHuS.

CorjlacHo TeOpUHM CaMOPETYASLUMU Tapa3sUTapHLIX CHUCTEM,
npeanoxeHHoi B.. bensiKoBLIM ¢ coaBTopaMH, cMeHa ¢a3 anuie-
MUYECKOro rnpouecca o0bACHAECTCA CaMOINepeCcTpoRKOoM NMonyasaunum
rapasuTa BO B3aUMOAENCTBUY ¢ MONYASIUEN X031Ha.

I'Tpu 3ToM U B ¢a3e pesepBaliiy MOTYT MPOSABAATLCH LIMKIWYECKUE U3MEHe-
HMSA BUPYJICHTHOCTH NMapa3uTa, OIHAKO OHU He MOTYT NOBAeYb 3a coboii cylle-
CTBEHHBIX MOCAeAcTBUIl. KaK mpaBuwi1o, OHU HOCAT XapakTep cNopaauyecKHX
NposABIeHUNA BONE3HMU.

[lpu cHMXeHMM rnokasaTejieil KOJJIEKTUBHOM YCTOWYMBOCTU
(MIMMYHUTETA), T. €. [IpU NMOABACHUH B IMONYJAALMU OOJIBUIOTO YUCTa
BOCTIPMUMYHNBHIX K 60JIe3HN ocobel cpabaTbiBaloT MEXaHU3MBbl Ha-
rpaBjieHHOro oTbopa, YTO NMPUBOAUT K HAKOILJIEHUIO BUPYIEHTHBIX
I1TaMMOB B036yauTes. Pa3suBaeTcs ¢paza 3nudemuyeckozo npeobpa-
308aHUs, 3aBepiuaolIasics GOpPMHUPOBAHUEM BbICOKOBUPYJIEHTHBIX
3AMUIAEMUNYECKUX IUTAMMOB.

INMocne sToro npoliecc nepexonuT B ¢pa3y 3nudeMuyecKo2o pacnpo-
CMpaHeHUus, XapaKTepHU3ylolilylocsl Haubosiee LIMPOKUM TOpaxKeHU-
eM ocobGeil B nonyasumu xo3ses. OIHaKo 3Ta MONyaslins, KaK Ipy-
rassi KoOMIoHeHTa rnapa3suTapHoy CUCTeMbI, TOXe HaUMHAET OTBEYATh
Ha IeiCTBUS Napa3nuToB. B Hell MpONUCXOIUT HAaKOTUIeHUE YCTOMYHU-
BbIX K 1aHHOM 00s1e3HN 0cobeil — He 3a00JIeBIINUX WU YKE CTaBIIUX
MMMYHHBIMU B pe3yJikTare repeHeceHHOM BoJie3HU.

B TakuX yCJIOBUSX BUPYIAECHTHbIE CBOMUCTBA CTAHOBATCS HE CTOJb
BLITOAHBIMH, MOCKOJbKY aKTUBHBIE, TAaTOreHETUYECKE MeXaHU3-
Mbl BBI3BIBAIOT CTOJIb XK€ aKTUBHBIM OTBET CO CTOPOHbLI UMMYHHOM
CHCTEMbI YCTOMUUBLIX K 60jie3HU Xo3sleB. CHoBa BKJItoyaeTcs Ha-
MpaBJieHHbIA OTOOP, HO yXKe B CTOPOHY HaKOIUICHUS aBUPYJIEHTHLIX
WM ¢JIabOBMPYJIEHTHBIX WTaMMOB. [lpoliecc nepexoauT B cTaauio
pe3epsayuoHHo20 npeobpa3osaxus, KOTOpPbI B WUTOre 3aBeplilaeTcs
cHoBa ¢asol pesepsayuu. CXeMaTUYECKU BeCh ITOT Ipolecc Nnpea-
cTaBJIeH Ha puc. 11.1.
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dasbl INUAEMHUYECKOro Apouecca

KONUYECTBO
BONBHLX

A

e

$o3a bo3a $o3a $030 - do30
PE3EPBOLMM IMMAEMMYECKOTO  IMMAEMMUYECKOTO  PE3EPBALMOHHOTO Pe3epaaUMM
npeobpa3osaHMs  PACTPOCTPOHEHHS  NPeobpa3oBoHHs

puc. 11.1

Takum obpazoM, pa3HOCTb INUISMUYECKOro npoiecca odycno-
BJIEHA CaMOIEpeCTPOMKOI MONyJaSUUY Napa3uToB, KOTopas Npouc-
XOIUT BCAEACTBUE IBONIOLMOHHO 3aKPETMBIUIUXCS MEXAHU3MOB U3-
MEHUYMBOCTH, C ONHOM CTOPOHLI, K KojieGaHN# B roKa3areiasx KoJ-
JIEKTUBHOM YyCTOMYMBOCTU — C IPYroi.

CoumalibHble, TEXHONOTHYECKHE W TIPUPOLHO-OMOIOTMYECKUE
YCJIOBMS, OlpeleNigiolulve 3TU Tpolecchl, ¢ U3BeCTHON noneil yc-
JJOBHOCTH MOXHO pa3ie/iNTb Ha HECKOJBKO OCHOBHLIX TpYIII:

Bo-niepBbIX, 3TO rpyrna ycjaoBWid, CBA3aHHAA € KOHYeHmpayuel
u nepemewusaruem ocobell 8 nonynayuu. ITO MOXeET ObITb CBA3aHO ¢
MUIpallveil u/HJIM KOHLEHTpalueH BOCIPUMMYNBLIX OpraHU3MOB
Ha OrpaHUYeHHOMN TeppUTOopHHU. Takue ycioBMus obJierdyaroT Mpo-
CTPAHCTBEHHO-BPEMEHHYIO B3aUMOCBA3b 3JIEMEHTOB SIYeHKU 3I1H-
JEMUOJIOrMYEeCKOro mnpollecca U yBeJNYMBAIOT PUCK BO3HUKHOBE-
HUS SMUIEMUIL,

Bo-BTOpLIX, 3TO IpyIna ycloBUii, IIpU KOTOPLIX akmusupyemcs
¢akmop nepedayu. OCOGEHHO HAISIAHO 3TO BUIHO Ha TpuUMepe
TPAaHCMUCCUBHOIO MeXaHW3Ma, Korga B OnpenejieHHble Mepuoabl
BO3pacTaeT aKTUBHOCTbL KPOBOCOCYUIMX HaceKOMbIX. OOBIYHO 3Ta
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AKTUBHOCTb CBAI3aHa ¢ OCOOEHHOCTAMHU UX OMOJIOTHYECKOro LMKIa
(oTkNankIBaHUEM 1ML, TUHBKOMW U T. 11.).

B-TpeTbux, 3TO (akTOphl, ONpEENSAIOUINE CHUXEHUe KO//eK-
musHol ycmolyusocmu BOCTIPUMMYMBBEIX 0CcOBeli. DTO MOXeT ObITh
CBfI3aHO C TIEPEOXTIAXKIAEHUEM, CTpeccaMM, CKYIHbIM H AehHLUT-
HbIM M0 KaKMM-TO 3JIEMEHTAM NMUTAaHWEM, HaJIMuueM B OKpYXalo-
LIeH cpele TOKCHYECKHMX U UMMYHOCYIIpeCCHpPYIoMX (HaKTopoB,
U3MEHEHHUEM panvallMoHHOro ¢oHa, KojebaHUEM MArHUTHOrO To-
JIs1 U aTMOC(EpHOTo NaBJeHUA, KUCTOPOIHBIM roJoAaHUEM M T. 1.

OcnabneHne KONTEKTUBHON YCTOMYHBOCTH B OTHOMNIEHUM OII-
HOM 60JIE3HU MOXET CTIPOBOLIMPOBATh MacCOBbIe 3a001eBaHUS IpY-
roift UHPeKIHOHHOM 60JIe3HbIO.

B-ueTBepThIX, 3TO CIIOHTAHHbIE U3MEHEHUA 8 2eHoMe 8036ydume-
/18, TIpUBOJSAIUME K TIOABJICHUIO BbICOKOBHUPYJICHTHOIO NITaMMa, Cy-
IIECTBEHHO OTIMYAKoLIErocs OT APYTUX TIpeAcTaBUTENEH TIOMynasi-
uuK. Takue npoiiecchbl MIPOUCXOIAT CPABHUTENBHO pelKO, HO, TEM
HE MeHee, OHH UMEKT MEeCTO, NpUBoAA K POPMHUPOBAHUIO HOBBIX
BapMaHTOB U3BECTHBIX MHGEKIIN.

B-nisiTeiX, 3TO rpyInna yCI0OBHM, CBA3aHHBIX C YCUIIEHHBIM HAKo-
nnenueM s8030youmens, B olpeldeieHHOE BpeMs roja, B abHoTHYe-
CKOM (HeopraHM3aMeHHOM) cpene. Hanpumep, TakMe npouecchl Xa-
pakTepHbI B XapKOe BpeMs roja /Ui KMIIeyHbIX HHPeKUIMA, Jrer-
TOCITUPO30B U APYIHX.

11.3. BO3MOXXHOCTW YNPABNEHUA 2NMNAEMUYECKUM
NMPOLECCOM

Vropsao4eHHOCTb M3MEHEHHMM, MPOMCXOAAIIMX Ha TIPOTSKE-
HHUH BCero 3NMMIEMHUYECKOro TpoLecca, AeTEPMUHUPYETCA pasiny-
HbIMU TIpoliecCaMM YIpaBJieHHs. YIpaBJIeHHUE MOXET CKJIalbiBaTh-
¢ KaK M3 UCKYCCTBEHHBIX, Le€JeHanpaBlieHHbIX MEPOTIPUATHUH, TaK
¥ M3 pa3sindHbIX JIEMEHTOB CaMOYIIpaBjeHHUs, 00YCIOBINBAKOIIINX
cyllecTBoBaHue JOOOH MapasuTapHOil CUCTEMBI.

CuMTaeTcs, YTO MEXAaHMU3MblI CaMOYTIpaBJeHHS B Tlapa3vTapHOiA
CUCTEME, KaK U B Opyrux OMOJOrHYecKuX cucTeMax, 00JranaioT orl-
penesleHHBIM «3allacOM TIPOYHOCTH», T. €. YCTOMYMBOCTH K BO3IeH-
CTBHMIO BHEIIHUX (PaKTOpOB. CBSA3aHO 3TO C TeM, YTO 3BOJIOLIMOH-
HOE€ pa3BUTHE MNapa3uTapHbIX CHUCTEM MPOMCXOOWIO B M3MEHSIO-
LIMXCA YCITOBHUAX OKPYXAIOLIEH Cpelbl, ¢ TIepHOINYeCKUMHU OTKJIIO-
HEHHUSIMH OT HEKOI'O CpelHero ypoBHs. BRIKMBAIH JIMIIb Te CHUCTe-
Mbl, KOTOpbI€ NMpHoOpeTaAIM JOCTATOYHBIA AMaIla30oH TPHUCIIOCOOH -
TeJbHBIX MEeXaHW3MOB, YTOOBI TIPOTUBOCTOATH HM3MEHSAIOLIMMCH
BHENIHHM BO3ICHCTBHUAM.
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tonaraloT, yTo MHOTME MaNno3¢peKTHBHBIE MPOTUBO3NMUIAEMHU-
yecKHe MepoTIpHATUA OTHOCATCA K pa3psaly MMeHHO Takoro pola
«TIOMeX», KOTOpble, BO3MOXHO, M cIepXHUBAIOT PYHKLIMOHUPOBA-
HHe apa3suTapHO# CMCTEMbl, HO HE HApYyLUIAIOT ee.

Haubonee 3¢dpdbeKTUBHBIM YIIpaBicHHEM CYUTAIOTCS TaKHe NIPo-
LeCChl, KOTJa LieJieHarnpaBJieHHbIE MCPOIIPHATHUSA M 37E€MCHTBI ca-
MOYTIPaB/IeHHUA CUCTEMBI «CKIaAbIBAIOTCSI» U COBMECTHO (CMHEPIU-
YyeCcKM) YCHIMBAIOT APYT npyra. JInbo, HaobopoT, 3¢ deKTUBHO TIpe-
NATCTBYIOT pa3BUTHIO 3BOJIOLIMOHHO 3aKpelIUBIIUXCH MEXaHU3MOB
CaMOYTpaBjieHHUs 3TON CHCTEMBI.

OcHoBHas Xe Leb YIpaBleHUA 3MUIEMHUYECKUM TIpOoLeCCoM
3aKJiloyacTcad B BbIBOJIE YCJIOBMM pa3sBUTHUS JAaHHOTO TIpoliecca 3a
npencyibl caMoperyiMpyeMelX, B KoHe4yHOM cyeTe, 3TO TMPUBOIMT
JMb0 K ULesieHalpaBlieHHOMY COXPAaHEHMUIKO SMMIEMHYECKOro Ipo-
Liecca B onpeleieHHOH ¢ase (HaripuMep B ¢ase pesepBaliuu ), 1160
K TOJHOMY pa3pylleHHUIO Mapa3uTapHOM CUCTEMBI U JTUKBUIALMU
B030ynuTest MHGEKUMHA KaK HO30J0rMuecKkoit GopMat.

IToaTomy Hanbonee Lienecoobpa3HO paccMaTpHUBaTh MEXaHHU3MBI
yIIpaBJIcHMS IMUIEMHUYECKHUM TPOLIECCOM UMEHHO C TOUKMU 3peHMA
BO3MOXHOCTH HarpaplIeHHOro BO3NeCTBHSA Ha pa3jIMYHbIE 3JIeMEH-
Thl (3B€HbS1) 3JIEMEHTapHOM SIYEKH INMIeMHYecKoro Tmpoliecca.

11.3.1. MeponpuaTua B OTHOLLUEHUUN
MCTOYHUKA 3apaXkeHusn

MepornpusaTus, HarlpaBleHHbIE Ha MCTOYHHMK 3apaxXeHusa, 3a-
KJII0YAlOTCA B €70 BhIABJICHHUH M JaIbHEHIIIe HeHTpaiv3aluuu. Bel-
KJloyeHHe 3TOro 3B€Ha BIIOJIHE CIIOCOOHO MPHUBECTH K pa3pylueHHIO
KOHKPETHOM NMapasuTapHOM CUCTEMbI M TMKBUIALNU UHpEKLMH.

Boiseaenue ucmovnuka 3apaxceHua CBOIUTCA K NPOBEICHUIO
pa3IMYHbIX RAMATHOCTHYECKUX MEPONPUATHIL. DTU MEpPOTIPHUATHSA,
KaK TpaBWio, 3aKJII04YalOTCS:

1) B HemocpeacTBEeHHOM OOHapyXeHUM BO30OyIMTENd WIH ero
KOMIIOHCHTOB B pa3JIMyHbIX OUONOTUYECKUX KHUIKOCTAX U TKAHIX
GO0J/IbHOTO OpraHM3Ma;

2) B BbISIBI€HUH TUITHYHBIX KIUHUUYECKNX CUMIITOMOB HUH}eEK-
LIMOHHOM 00/€3HH CpeAr COWICHOB TIOTIYJISILIMM;

3) B onipelcieHUH crielnPUYECKUX UMMYHOTOTHYECKHX peak-
LuHii 6oabHOTO opranusma. Haubosee yacto 41s 3TOT0 UCTIOAB3YIOT
TeCThl Ha HATMYHE cieLMPUYeCKMX aHTUTEI M pa3jinyHble aJUlepru-
YeCKMeE TECTHI.
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Iipy HekoTOphIX O0JE3HAX BhIABJAEHHE UCTOUHHKA 3apaxe-
HU4 SIBISETCA BecbMa CHOXHBIM MepornpusaitieM. Kak npasuio,
3TO CBAA3aHO € XPOHUYECKUM TeueHHeM Takux boJie3Hel u 0bycno-
BJIEHO OYeHb BSAIBIM KIMHHUYECKMM H HMMYHOJIOTHYECKHM MX
TIpOSIBJICHUEM.

Hns nosbilieHUs 3 PEeKTHBHOCTH IMATHOCTHYECKHUX MEPOTIPH -
ATHUH MOXHO UCTIONIBb30BaTh pAld TIPHEMOB.

1. KomnnekcHsie uccnedosarus, Koraa OIHOBPEMEHHO MUCTIONb3Y-
10T pa3IMyHbie ceposiornyeckme, aUiepruyeckue, bakrepuosiornye-
CKHe M MHble MeTonbl. KOMILIEKCHBIE UCCTeN0BaHUA, TIPOBOINMBIE
Mo cleuHaJIbHbIM CXEMAaM M HallpaBJieHHbie Ha BbISIBJIEHUE UMMY-
HOTJIOOYJIMHOB pa3IuyHBIX KJIacCOB, aHTUTEHOB ¥ KOMTIOHEHTOB I'e-
HOMa BO30yIuTessi, 3HAYMUTENbHO TOBBIILIAT 3()¢EeKTHBHOCTD AU-
arHOCTUYECKUX MEPOTIPUATHHA.

2. Ucnonbiosarnue nposoxkamopos, oOOCTPSIOIINX TeYeHHEe HH-
texurMoHHOM Goe3HK. Pa3nnyaloT Hecneunpuyeckme (MAIEBbIE U
napaHTepalibHbie) U cneunduyeckne npopokaTophl. ECu nepsas
Ipynna BellleCTB TOHaBJIsgeT HeclelurdpHnyeckne 3alllMTHhIE CHJIbI
OpraHmu3Ma, To crelrduyecKkmne TPOBOKATOPhI BbI3bIBAXOT COCTOSI-
Hy € BbICOKOA030BOM UMMYHOJIOTHYECKOM CyNIpecCcHy («<MMMYHOJIO-
TMYeCKOro napaanya»).

B 2T70M KayecTBe MOTYT BBICTYNIaTh MHOTHE BaKIIMHbI, BBOAUMBIe B OOBIYHBIX
MMMYHM3HpPYIOIUMX No3ax. EciM B MHTAKTHOM («4MCTOM») OpPraHU3Me Takas
BaKLIMHALMA BbI3bIBa€T HOPMAJIbHBIN UMMYHHBIHN OTBET, 3aBepluaromuniics ¢pop-
MHUpPOBaHUEM MMMYHHOI YCTOHYMBOCTH, TO B MH(HUNPOBAHHOM OpraHu3Me
OHa BBbI3bIBAET 000CTpeHHE MaHUecTalMH (ITpOsABJIEHU) NaHHOMH 60E3HU.

3107 3¢ peKT He0OXOAMMO YUUTHIBATh [IPH NPOBEASHUN BaKUMHauui. B on-
HUX CJIy4asX BbIAB/IeHHe OOJIBHBIX HEOOXONUMO U1 TOT0, YTOOBI OTPalHUTh UX OT
HeXesaTelbHO UMMYHH3aU KK, B Apyrux — 3to aBjleHHe MOXHO € YCIIEXOM HC-
MoJ1b30BaTh IUIA ONpenesieHNs caMHUX HCTOYHHKOB 3apaXxeHHsa, KOTopble oTyeT-
JIMBO BBISIBJISIFOTCA NPH MacCOBBIX BaKLIMHALMAX (HanpuMep, B MOMYJIALINAN XH-
BOTHBIX IpH Bpyllesnnese).

B pe3ynbrare 3TUX BO3IEICTBUI U CHUXEHUSA 3AlMTHBIX peakLMid
opraHusma, 6oJie3Hb 000CTpAETCA M MOXET ObITb IMAarHOCTHPOBAHA
Mo 0aKTepHOJOrMYECKUM, HMMYHOJIOTHYECKHUM M IPYTUM TECTaM.

3. Ucnons3zosarue umMMyHOCMUMYAUDYIOWUX npenapamos, KOTOpbIe
aKTHUBUPYIOT pa3IMyHble UMMYHOJIOTHYECKMe peakUMH. B pesyibTa-
T€, 00JIeryaeTcst IpoBeAeHMUE IMAarHOCTHUKHU € TIOMOIIBIO UMMYHOJIO-
rH4YecKrxX TecToB. UMMYHOCTHMMYATOPB! IPUMEHSIOT 3a HECKOJBKO
IHel Io TIpoBedeHMS TaKHX TECTOB (OOBIYHO CEPOJIOrHYECKUX) UIH
OJIHOBPEMEHHO C HUMHU (BHYTPUKOXHBINA AUIEPrHYECKHUM TECT).
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4. IloBbilleHHIO 3P DEKTUBHOCTU IUATHOCTUYECKNX MEpPOIIpU-
ATHH CNIOCOOCTBYET TaKXe YCHIEHHUE 1eieHanpaslieHHOW paboThl ¢
oTnpeneaeHHbIMH 2pynnamu pucka. BeposATHOCTh BBISIBJIEHHA UCTOY-
HUKOB MHQPEKUHMU CpcAMd HMUX 3HAYMUTCABHO BbILIE, YcM B IPYruX
rpynnax rnomnyiasiyH.

Helimpaauzayua ucmovnuxa 3apaxcenus 3aKNnio4aeTcs B €ro U3o-
JISILMH U MHTEHCUBHOM JIeYEHUH € TIOCAESAYIOIIMM KOHTPOJIEM Ha OT-
CYTCTBHME HOCHTENbCTBA BO30OyAUTENs. B npoayKTUBHOM XMBOTHO-
BOJICTBE 3TO MOXET ObIThL BEIOpaKoBKa M YOO HOCHTEACH UHDEKLIMMN.

OTae/1bHO CTOUT BOMPOC O GLITOBBIX IPbi3yHaX (KphICax M MbillIax), KOTOphie
C/IyXKaT UCTOYHUKOM HHpeKUUN LS T0deil U XUBOTHBIX (MHOTIAa UX Henpa-
BHJIBHO OTHOCAT K (paKkTopaM nepenauu). B anuaeMuyeckux oyarax 10B0s1bHO
4YacTO peKOMEHIyCTcs MpoBeleHHe NepaTH3alIMOHHLIX MepOnpUsITUIl, HanpaB-
JIEHHBIX Ha MOMTHOE YHUYTOXEHHUE BCEX IPHI3YHOB.

B MeauunHe ocobeHHO 3¢ PeKTHBHbI MEPONPUATHS 110 HENTpa-
JIM3alMM MCTOYHMKA MH(eKunH, Koraa eIMHCTBCHHbIM MCTOYHMU-
KOM 0O0ne3HM 4eq0BeKa ciayXar 0O0lbHbIC XHUBOTHbIE U TPOIAYKThI
JKMBOTHOBOJACTBA. ITO XapaKTePHO /U TAKUX 300HO30B KaK CUOMD-
cKas g3Ba, Opyuesiic3, cajibMOHE/1e3 M Apyrie. UTo KacaeTcs ca-
MO MONyJASUHH XUBOTHBLIX, TO B Hell 3(hHeKTUBHBIMU MOTYT OKa-
3aTbCS COBCCM IpYyIrue MCPOTIpUATHS — BaKlIMHAUUU, HallpMMep.

M305uMsl MCTOUHMKA 3apaxXCHUSI JOCTUMIAeTCs Mpv MOMOLUM
pa3iMYHbIX KAPAHTUHHbIX MCPONpUATHIL, Oarooapss KOTOPbIM pe3-
KO OTpaHM4YMBAIOTCA KOHTAKThi O0JBHBIX M 310pOBBIX 0C00¢ii B NO-
nyrauuM. B MEIMLMHCKOM TIpakTHKe 3HAYUTENBHYIO POJIb B U301 -
UMM UCTOYHMKA MHPECKLUMU UTPACT ToCOUTAIN3aLMA O0JIbHBIX J10-
IIEeH € TIOCCAYIOUIUM MPOBEAEHUEM COOTBCTCTBYIOLLICTO IcUeHUS,

B Haubosnee ornacHbic NMEpHOAbl MHTCHCUBHOMY BO3ICHCTBHUIO
XMMHUOTEPANEeBTUYECKUX U UMMYHHBIX MIpernapaToB (BakUUMH, ChIBO-
POTOK, MUMMYHOCTHMYIATOPOB) MOIYT ObITh MONBEPTHYThI HE TOJIb-
KO BbIsIBJ€HHBIE O0JIbHbIE, HO M ONpellejIeHHbIC TPy pUcKa. 310
MO3BOJISICT YMEHBLIMTD KOTHUYECTBO MCTOYHHMKOB 3apaKeHUS U CHU-
3UTh MHTEHCHUBHOCTDb Bblle/leHHUst BO30YyIUTENd BO BHELLHIOK Cpely.

11.3.2. MeponpuaTna B OTHOLLEHUMU
BOCMPUMMYUBOTO OpPraHnsmMa

OcHoBHas uelb MEpONPUATHIA, HanpaBJieHHBIX Ha BOCIPUHM-
YMBbII1 OPraHu3M, — NosbICUMb NOpo2 €20 ycmolyusocmu K BO30yIu-
TENI0 MH(PEKLUHNU U, TAKUM 00pa3oM, NpeBpaTUTh €r0 B OTHOCUTEN b~
HO HEBOCTIPUMMYMBBIN OPraHMU3M.
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OnHUM K3 0a30BbIX METOI0B, MMO3BONAIOUIMX OCYILIECTBIIATH 3TO
npeBpallicHUe, sABasieTcsd crneuuduyeckasds MMMyHM3auusa. Ecau
BO30OyIUTE/b XOPOLIO M3BECTCH, M MMEIOTCA AOCTAaTOYHO 3¢phdekK-
THUBHbIE 110 OTHOINEHHIO K HEMY BaKLUMHbI, TO UMMYHH3aLus OyneT
BecbMa 3(hGdeKTUBHBIM CNOoco00OM HeWTpaliu3allik 3TOro 3BeHa
AMUAEMHYECKOH LIETIH.

Cuwuraercs, yto ecnu B nonyasuun 70—-80% ocobeii non Biaus-
HHUEM BaKLMHBI IpUOOPETAIOT AOCTATOYHBIA UMMYHHTET K ONpele-
JIcHHOW MHQEKUHH, TO 3TAa MHGMEKLUS He paclpOCTpaHAETCS M Obl-
CTpo nepexonuT B ¢a3y peseppaiuuu. [lomaepxaHue TaKOro cocros-
HUA B TeUEHHUE JOCTATOYHO NMPOLOKHUTEIbHOTO BpeMeH U ITPUBOIUT
K pa3pylLIeHHIO BCceH Mapa3smTapHOK CUCTEMBbI, U MH(GeKLMOHHas
00J1e3Hb MOXET BOOOILE UCUE3HYTh.

Heckonbko MeHee 3(h¢eKTUBHBIM MOXET 0Ka3aThes NIpUMeHe-
HUE CpeICTB MacCUBHOIO MMMYHHTeTa (AHTUCHIBOPOTOK U MMMY-
HOTT00YIMHOB). OIHAaKO, B TeYeHME KOPOTKOTrO NMepHuoia BCTIbILLIKH
MH(}peKUMOHHOMN 00/1e3HH, 3TH Npenaparhkl BIoJiHe crocoOHbl Kynu-
pOBaTh NpoLIECC U NMPEAOTBPATUTh LLIMPOKYIO IMTHIAEMHIO.

B cnydyae otcyrcTBHA 30 dEeKTHBHBIX CTICM(DHUYECKHUX Mpernapa-
TOB, HEIJIOXUC pe3y.ibTaThl B 00pbOe ¢ HHpeKured MOryT ObITh No-
JIYYEHBI 3a CYeT HeCneuM@puIecKUX UMMYHOCTUMYASITOpoB. Oco-
OeHHO npuMeHeHUe UX 39 GEKTUBHO B YCIOBUSIX MAacCOBbIX UMMY-
HOICHULUMUTOB, CTPECCOBBIX U APYIMX CUTYalIUsSX, CBA3aHHbIX € He-
crieunpUUYECKUM OCIabileHUCM MMMYHHOI 3alllMThl Y BOCIIPUHUM-
YMBbIX OPraHU3MOB.

XapakTepHO, 4YTO Haub oAbl A 3¢ eKT 3TH npenapaTbl ICMOH-
CTPUPYIOT NPU HUX YMOPSAOUYCHHOM, CHUCTEeMaTUUYECKOM MPUMCHE-
HMH, B YCAOBUSAX MH(PCKLIMIA, BO30YyaMTeNb KOTOPBIX 001aaacT cpaB-
HUTEJbHO HEBbICOKOM BUPYIEHTHOCTBIO. IeTCpOreHioCcTb NOny;isa-
UMK BO30youTeNisd, aHTHUI€HHass W3MEHYMBOCTb M TEHETHYECKHH
pa3dpoc CYUIECTBEHHOM POJIM MPU 3TOM He UIpaloT.

BO3MOXHO, MMMYHOCTUMYJATOPbH M HeclocoOHbl MpPHUBECTH
K MOJHOMY MCKOPEHCHUIO UH(MEKUMHU, OIHAKO OHM CITOCOOCTBYIOT
ObIcTpOMY TIepeBOLY 3MUICMHUYCCKOro Tipoliecca B a3y pe3cpBa-
1M, TIPU KOTOpOH BOJIE3Hb B KIIMHUYeCKHUX (OpMaX MOYTH He TIpo-
SIBNISIETCS.

B ycnoBusix MOBBILUEHHOH OMACHOCTHM HMHOTIIA TIPUMEHSIOT
M 3KCTPECHHYIO NMPpOPUIAKTHKY, UCTIONB3Yst aHTUOHMOTHUKHU M Apyrue
XMMHOTEpareBTHYEcKHNE npernaparbl. OHM cMOocoOHbBI Ha KOPOTKOE
BpeMs 3allIMTUTh BOCTIPpUHMUYKMBBINA OPTraHU3M,

JApyrum, cpaBHHTEIbHO HOBBIM M MHTEPECHLIM HanpaBjieHUEM
SBJIseTCA BO3ACHcTBMe Ha TeHOM BOCNPUMMYMBOIO OpraHw3ma.
[eHHas Tepanus B HacToAllee BpeMs TOJbKO HayMHaeT pa3BuBaTh-
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cdA. OoHaKko y Hee yXe €CTb MHOroooemamniuye JoCTUXEHHUA 110 13-
MEHEHH IO CBOUCTB KJIETOK BOCTIDMMMUYHUBLIX OPTaHU3MOB, B pe3yib-
TaTe KOTOPbIX OHM CHUXKAIOT WK BOBCE TEPAIOT CTTIOCOOHOCTH K 3KC-
MIpeccuy peLenTopOB, OTBETCTBEHHbBIX 3a ancopbLuio Bo30yauTes.
Bo BCSIKOM ciyyae, olipelesicHHbIE TIEPCTIEKTUBBLI B 3TOM HarnpasJe-
HYH CYLIECTBYIOT.

HUHTepecHo, YyTO N0BOJBHO 3¢(PEeKTUBHBIM METOAOM OOpLOLI
¢ MHeKLIHellt MOXET ObITh NMPOCTOE CHUXEHHWE KOHLIEHTpalluy BOC-
NMPUUMYMUBBHIX 0C00el, MPUXOOANIMXCS HAa edIMHHLY TEPPUTOPHH.
Takoe MepornpusiTie MO3BOJISIET 3HAYUTEbHO CHU3UTh PHUCK 3apa-
KEeHHS.

11.3.3. MeponpUATUA B OTHOLLIEHUN
MexaHWU3MOB nepegavun

Meponpusatiuss B OTHOLIEHUM MeXaHU3MOB mnepenadyd Hanpas-
JIeHbl, pexXie Bcero, Ha obe3BpeXHBaHUEe WM JUKBUIALIMIO dak-
TOpPOB TNepeaayy. B 1aHHOM ciyyae LeJbIO SIBJISIETCA pa3phlB CaMo-
ro MexaHu3ma rnepenauu.

Ecay koHTaMMHUpOBaHHbBIE BO30OyInTENIEM 00BEKThI OKpYyXalo-
el cpenbl (¢pakTophl Tepeaayn) HEBO3MOXHO MM Helenecooo-
pPa3HO YHHYTOXAaTh, OHU JOJXKHBI ObITh MOABEPrHYTHI Ae3NHPEeK M-
OHHOM 06paboTtke. [IpH 3TOM HeOOXOMUMO YYUTLIBATh OMOJIOTHYE-
CKHe CBOWMCTBa BO30OymMTENsA, OMNpelessiiolive ero yCTOMYMBOCTb,
a TakxXe TeMIlepaTypy ¥ CBOICTBa MaTepyUalioB KOHTAMHWHUPOBAaH-
HbIX IToBepxHocTei. Mcxons U3 aToro v noadbuparTcsa COOTBETCTBY-
jolMe n1e3MHGMEKTAHThl U peXXUMbl MX UCTI0h30BaHUA.

Kpome 3Toro Heobxomumbl MepomnpHusiTHsi, HalpaBleHHbiE€ Ha
YHUUTOXEHHE HaceKOMbIX (me3uHceKuMA). Ux nepeasuxeHue no
OXBaye€HHOW 3MHUIAEMHUEN TEPPUTOPUU — BaXHbIA GaKTOp paclpo-
CTpaHEeH U UH(GpEeKLHH.

I'lpn napasuTtapHbiX 60Jie3HsX 60Jblioe 3HaYeHUE UMeeT YHHY-
TOXEeHHeE AOTMOJHUTENIbHbBIX X0351€B WIHN N30 BOCTIPUUMUYHMBbIX
OPraHM3MOB OT KOHTAKTOB ¢ HUMU. ITH MEPOTIPHUATHS CTI0COOCTBY-
0T pa3pbIBY OMOTOrMYECKOM LIeTIM pa3BUTUS Napa3uTa ¥ TEM CaMbIM
MPUBOIST K 3aTyXaHHIO 3MHIEMHUUYECKOTro Mpolecca.

Upes3BblyafHO BaXXHbl MEPbI 110 NpeAYTNPEXACHHIO J0CTYIIa BOC-
NPUUMYHBLIX 0C00cH K KOHTAMUHUPOBAHHBIM 00beKTaM BHELIHEH
cpelbl. DTO NOCTUraeTcs Kak 0JaroyctpoiiCTBOM TEPPUTOPHH, TakK
M BBeAeHHEM ClieuraJbHOro CAaHUTApHOTo peXyMa.



12. HEKOTOPbBIE MPUHLUMIMDbI
CO3A4AHWA NMPOIrPAMM BOPbLbBDI
C AHOEKLUUOHHBIMU
(MHBA3UOHHbIMMW)
BOJIE3HAMW

Ilpu co30anuu npozpamm 6opu6ut ¢ uHpexuUORHBIMU GoAeIHAMU
cyuiecmeyrom Hexkue o6uiue nosoxNceHUs, KOmopwvle MONCHO YCAOGHO
pasleaums Ha Mpu Kame20puu:

Ilepsas — cbop npedsapumeavnolx u UCX0OHBIX OAHHBIX.

Bmopaa — evtbop cmpamezuneckozo, ocHosHo20 Hanpagaenusn
b6opoobi ¢ ungpexuueit;

Tpemoa — onpedeaerue maxmuseckux Meponpusmui.

Iaanomeproe u cmpozo KoHmpoaupyemoe 6ovlnoanenue cex sma-
Nnoe npomusoUHpeK UORHBIX npozpamm u bydem nauboaee I¢pghexmus-
HbiM cnocobom Gopbbut ¢ unexyuei.

JlioGrie 3ddekTHBHBIE TIpOorpaMMbl OOpbOBI ¢ TOH WM HMHOM
VH$peKuneld MOryT B 3HAYNTESIbHOM Mepe HOCUTh YepThl MHANBHIY-~
aJIbHOCTHM M HOBATOpPCTBa. TeM He McHee, MOTIYT ObITh CHOPMYTHPO-
BaHbI B BUIE oNpeneseHHbIX T10J0XEHUM HeKHUe obI1IHe 1oaXodbl K
CO3JaHMIO TaKUX TIpOrpaMM.

[Tpexne Bcero, oCHOBOM ISl MX CO3JaHHS (HepebviM wazom)
CJIyXar:

1) ucxomHbIE MaTepHabl AMUIEMHOIOrMYECKOro (3MMU300TOJNO-
rMyeckKoro) obcjienoBaHMsA NOpaXXeHHOM MOTYILNH;

2) coBpeMeHHbIe 3HaHWA O GHOJIOTMYECKOM LIMKJIE pa3BUTHSA
BO30ynuTeNIsl, MaToreHe3e 1 MMMYHOreHese Toil Miu HHOH MHGeK-
LLIMOHHOMK O0JIE3HU;

3) 4eTKOe MpeacTaBicHUE O COBpeMEHHBIX (M JOCTYIHbIX) Cpell-
CTBaX M MeToldax 60pbObl ¢ ITON MH(pEKLMEH;

4) nH¢popMauus o NpelblaylieM ONbiTe GOpbObI ¢ 3TOH MHDEK-
LueH, B TOM YUCHe M B APYTHX perMoHax Mupa.

Bmopoii maée B co3gaHnyY TakuX MporpaMM — 3To BbIOOp cTpa-
TerM4eCKOro HarnpagjeHHs . B OTHOLICHUM KaKOTO 3BEHA IMUIEMUO-
JIOTMYECKOM LIEMU JOJXKHbI ObITb HAaNpasjieHbl OCHOBHBIE ICHCTBUA,

Ecnu mwis nanHo# 60Jie3Hy uMetotces 3¢ geKTHBHbIE ¥ CpaBHU-
TeJbHO Oe30MnacHble BAaKLIMHbI, OCHOBHOM aKLIeHT MOXeET OBITh Cle-
JIJaH Ha TNOBbILIEHHE KOJUIEKTUBHOIO MMMYHHUTETA M JUKBUIALMIO
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TaKMM 00pa3oM TPEThEero 3BeHa 3jIeMeHTAapHON AYEeHUKU 3NUIeMH-
YeCcKOoro Tpotecca.

[Tpy 3TOM yuynThIBaeTCsi BO3MOXHOCTh UMMYHM3AaLIMHU BCeit Mo-
NyaauMy (YTO MpeANOoyYTUTENIbHEee C 3MUIAEMHOJOIrHYeCKOA TOYKHU
3peHUs) WIN BBUIEISIOTCA U UMMYHU3HNPYIOTCS JIMWb onpeacyeH-
HbIE TPYNIIbI pUCKA.

Ecny 3¢pdpekTHBHBIX BaKUIMH He CYIUECTBYET (KakK, HampuMep,
npu TyOGepkynese, nenpe, AIDS u ap.), OCHOBHOI aKLUEHT MOXET
OBITh clleJlaH Ha OpyTrve 3BeHbSl — BbISIBJICHWE U HEeHUTpaM3aLHIo
MCTOYHHMKA MH(}pEKLHUHA WIH HapYyLIEeHHE MEXaHM3MOB TiepeayH.

Bce BhIllIecka3aHHOe coBepLIEHHO He O3HAYyaeT, yTo BcA 6opbda
CTPOUTCS TOJILKO B HarlpaBjJeHMM OJHOro 3BeHa 3MUIeMHUYECKOM
uenu. KommnekcHbiit ux oxsat Hanbosee 3¢¢extuseH. Ho npo-
rpaMMa BbIOMpaeT I[JTaBHHI 3JIEMEHT ¥ CTpaTerMyeCky HaleauBaeT-
Cs1 Ha Hero, a 6opbba ¢ IpYrMMHU 3JIeMeHTaMY CTAHOBUTCA BCIIOMO-
raTeJIbHOM.

Ipemuii waz — onpeigencHUe TaKTHYECKUX acCIEKTOB Mepo-
npuATUi. 30ech HauboJsiee NMOAHO AOJXKHBI ObITh YUYTEHBI COLIMANb-
HO-OBITOBbIE ¥ MaTepUalibHbie (AKTOpHl, @ B XUBOTHOBOJCTBE —
YCJIOBUSA MPOMBILLIEHHON T€XHOJIOTHUM.

[lo cyTu mena, TakTHYECKHE acTeKThl MPOTUBOMHGpEKLHMOHHBIX
MporpaMM onpeaessiloT CpelacTBa ¥ MeTOIbl MPOBEAECHUS MepONIpu-
ATUN, opMbl B3aMMOJIEHCTBHUA, pellaloT $UHAHCOBBIE BOTIPOCHI,
OTIpeneiAIoT KajleHAapHble TU1aHbl MEPOTIpUATHI, TIOPSAOK U CHUJIBI
IUIS1 MX UCTIOTHEHMA U T. L.

[Ipy 3TOM TakTHKa MOXeT ObITh pa3HOI B 3aBUCHMMOCTH OT TO-
ro, CJIY>KHMT JIM LeJ1bIo JaHHOM NporpaMMbl MoJTHast JUKBUIAUUA UH -
(deKUMM B KOHKPETHOM oyare — WiIM Ha JaHHOM 3Tarie LeJb COCTO-
UT JULBb B CHUXXEHUU UHTEHCUBHOCTH 3TIMAEMUYECKOTO Tpoliecca
U nepeBolae ero B pa3y pesepBallUU.

[Iporpamma 60opb0Obl, Kak TNpaBWIo, pacCYMUTHIBAETCS Ha IU-
TEJIbHOE BpeMSI U MOXET COCTOATh M3 HECKOJbKHUX TIOC/IeA0BaTE N b-
HO OCYLIEeCTBAsIEMbIX 3TanoB. [11aHOMepHOE ¥ CTPOTrO KOHTPOJIUPY-
€MO€ BBINOJIHEH e BCEX HAMEUYEHHBIX IPOTUBOINUIEMUYECKHUX Me-
pPOTIPUATHI, ¢ LIUPOKUM OXBAaTOM Bcell MONYJIALUUU, ABIAETCA Hau-
6osiee 3O PeKTUBHBIM crocoboM GopbOBl ¢ MHPEKUMOHHBIMU 60-
JTe3HSIMMU.



SAKJIFONEHUE

3apepuias 3Ty paboTy, XoTejaochk Obl ellle pa3 oOpaTUTh BHHUMA-
HHUe YUTaTesid Ha B3aUMOCBA3b NpeaCcTaBICHHBIX B KHUI'€ MaTepua-
JIOB ¥ TIOAYEePKHYTH CJAEAYIOUIHE acTIeKThI:

1. OcHoBHas cucTeMa opraHu3Ma, KoTopasl 3allMUIAET €ro oT
MPpOHUKIUKUX (HAKTOpOB 6HOJIOTMYECKOI arpecCHU, — 3TO CUCTeMa
MMMYHMTETA.,

2. B cTpyKTYypHOM OTHOIULIEHMH OHa MpeACTaBaAseT co00ii pacce-
AHHYIO MO BCEMYy OpraHM3My CHCTeMY KJIeTOK 0ejoit KpoBH, KOTO-
pbie, B3apuMoaelCcTBYs Mexay coOoi ¥ ¢ ApYTUMHU KIETKaMM Oopra-
HHU3Ma BBLISSIOT pa3finyHble 6MOTOruyecK aKTUBHBIE TIPOIYKThI.

Cpeny HMX pasjiMyaloT JBe Ipymnnbl Ki1eTokK. KieTky oaHoil U3
HUX (¢$aroumnThl, rpaHyJOLMTHI) TIPHHUMAIOT CAMO€E aKTUBHOE y4Ya-
CTHE B MpoLeccax BocriajieHuA (T. €. HanboJsiee paHHHUX MPOLIECCOB
3allMTH OopraHu3mMa), popmMupys, TakuM o6pa3oM, TIEPBYIO JUHUIKO
AUMMYHHOTO OTBeTA.

Peakniuu BocTiaIeHUs BKJTIOYAIOT MeXaHU3Mbl BTOpPOM JIMHUM
3alllUThl OpraHu3Ma — crleuungHruecKoro MMMYHHOTO OTBETa, KOTO-
PBI OCYILIECTBISIETCA KIEeTKaMH APYTOM Ipynnbl — JUMPOLIUTAMHU.
JInMbouuTel M NMpoAyuHpyeMble UMW aHTHUTENA TIPULAIOT UMMYH-
HOMY OTBeTYy clielndHUecKyio LeNeHalpaBIeHHOCTh, YTO IejiaeT
BeCh Tpoliecc 3allUTh! 3HaYMTeNbHO bosee 3 (PeKTHBHBIM.

3. B yHKUMOHAJILHOM OTHOILIEHUH CHUCTeMa HMMYHHMTETA TaK-
Xe UMeeT pal 0COOeHHOCTEN.

a) OHa crniocobHa pacno3HaBaTh 4YKepOIHble U W3MeHeHHBIe
coOCTBEHHbIE MaKpOMOJEKYIbl M KIeTKU. Pacro3HaBaHHe MOXKeT
MPOMCXOAUTh ¢ TIOMOLIbIO 3aKpelIMBUIMXCS IPEBHUX MEXaHU3MOB
(iekTUHOMoNOoOHOE paclio3HaBaHHWeE, pacllo3HaBaHUE yepe3 CUCTe-
MY KOHCTAHTHBIX pelleNTOpOB U T. 1.). Takue IpollecChl LIMPOKO
pacripocTpaHeHbl B XXMBOM NMpUpPONE U COCTABIAIOT OCHOBY QYHKIIH-
OHHMPOBaHHMA MHOTMX OMONOrHYecKMX cucTeM (pacno3HaBaHMe pe-
LeNITOpOB TOpPMOHAMH, MeIHAaTOpaMHy U T. 1.).

OnHako MMMYyHHas cUcTeMa npuobpesia €€ ¥ YHUKaNbHbie
MeXaHH3MBbI, M103BOJISIOLINE €l OYeHb ObICTpO HapabaThiBaTh Mpo-
OYyKThl (aHTHTea) U KIeTKH (MUMGPOLUTBI), CTOCOOHbIE B TOH WIH
VHOM cTeneHHW (B 3aBUCHMMOCTM OT adpdmHMTETa) paclio3HaBaTh
NpaKTHYeCKHU JIOOble YyXKepoldHble 0ObEKTHI.

Mosexynbl crieungyuyecKy HarnpapjieHHBIX aHTUTER COpOHpYy-
scb Ha MeMOpaHax KJIeTOK Oelloii KpoBH, «BOOPYXAloT» UX, Npuaa-
Basg UM Ty Xe clielundHryecKyio HanpaplIeHHOCTb Ul paclio3HaBa-
HUA YYyXKEpOAHLIX OOBEKTOB.
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0) KneTku ¥ ryMopanbHble (aKTOPbl CHCTEMbI UMMYHUMTETA Bbl-
MOJIHAOT OCHOBHbIE MPOLECChl KWUIMHIA U YIAJIeHHS YyXepOIdHo-
ro Wiu U3MeHHuBLIEroca coOGCTBEHHOro Marepuasia. B HacToslce
BpeMsl pazinyaloT HECKOJBKO OCHOBHBIX MEXaHU3MOB KWJUIMHIA:

1) BHexIeTOYHBIH LU TONN3 (darolnThl, 303MHOPUIBI U Op.);

2) parouuTos (darouThel);

3) xoHTakTHBI KWUIHMHT (NK-kieTtku, T-xiaerku (CD8 +), ma-
Kpodaru, HeUTpoduJibl);

4) KOMILIEMEHT3aBUCUMbII LLIMTONM3 (CUCTEMA KOMILJIEMEHTA).

bnaromapsi 3TUM MeXaHHM3MaM peaJIM3yeTcsl OCHOBHAs QYHKLMS
3alllMThl OpraHMu3Ma OT BO30yauTtencit nHMEeKIIMOHHBIX O0JIe3HEN.

B) MDYyHKIIMOHAIbHAS AaKTUBHOCTh CUCTEMbI KUMMYHHTETA TECHO
CBfi3aHa C IeATeJIbHOCThIO IPYIHMX cMcTeM opraHuiMa. CyliecTByeT
JOBOJILHO TOHKAA M CJOXHAsA CTPYKTYpa UX B3aMMOpETYISALIMH, KO-
TOpasl B HacTosIllee BpeMs U3yyeHa JaJIEKO He TTOJHOCThIO.

4. Bo3bynurenn “HPeKUMOHHBIX 6osie3HeH CITOCOOHBI MTPHUXKH-
BaTbCA M NMapa3suTUPOBaTh B OpraHu3Me X03sMHa TOJIBKO B TOM CIy-
yae, eCJIM UM yaaeTcqa U30exXaTh BO3NeHCTBUS KWIJIepHBIX MEXaHH3-
MOB CHCTeMbl HMMYHUTeTa. [l 3TOro rapasuTU4YecKe MHKpPOOp-
raHM3Mbl TIpHOOpPESIH CUCTEMY (PAKTOPOB MAaTOreHHOCTH, KOTOpbIE
NMOMOraloT Bo3byautento u3bexatb KunuHra, [pu orcyrcTeuu da-
KTOPOB T1aTOT€HHOCTY WIH B YCJIOBHSX, KOTIa CHCTeMe HMMYHHTE-
Ta ylacTcsa UX HEATpAIM30BaTh, IPUXHUBAEMOCTH BO3OYIUTENS B Op-
raHu3Me xXo3siMHa (a cJieAoBaTeIbHO, U BCEro Tpollecca rnapa3vurH-
pPOBaHUS) HE TIPOUCXOIMT.

5. OCHOBHbI€ MEPOTIPHUATHSA TIPHU Je4eHUN HHGpEeKLUHOHHOMK 60-
JIE3HM NO.KHbI ObITh HaNlpaBjeHbl HA HEUTpaNU3alMIo Bo30yIHUTENS
601e3HU M Ha aKTUBalLMIO (M/MJTM KOPPEeKUHI0) UMMYHHOIO OTBeTA.
Hst 3TOro MMeeTcs Leblii apceHal cpelIcTB M MeTOIO0B caMoji pas-
HOO0Opa3HoIt NpUpoLdbl U MEXaHM3MOB AeiCTBUS (XMMUOTEpareBTH-
yecKue cpedcTBa, 6akTepruodarv, BAKUMHB, UMMYHOCTUMYJISITOPBI,
npenapaTbl MMMYHOTTOOYJIMHOB M T. 11.).

6. CyliecTBOBaHME U «MOoIepXKaHNe» MHPEKLIMOHHOI 601€e3HH
peajibHO BO3MOXHO TOJIbKO Ha ypoBHe nonyasuui. B otanume or
MH(}pEeKLUHMOHHOro mnpoliecca, rie aciicTBUA BO3GyauTend paccMat-
PHMBAIOTCS B YCJIOBUAX OJHOTO OpraHv3Ma, B3aMMOJIENCTBME MONY-
JSILMHA TTapa3uToOB M MX X0351eB paccMaTPHBAECTCS B YCITOBUSX 3M1MIe-
MHUYecKOoro npouecca, [1py 3ToM rereporeHHOCTh 1 U3MEHUYHBOCTD
Nonyasiuuit cocTaB/ASAT OCHOBY IMHAMMKH ((Pa3HOCTH) INHUIeMHU-
YyeCKOro Ipoilecca.

7. B HacToflliee BpeMsA UMeeTCs ornpeldeicHHbIA Habop MeTo-
NIOB, TIO3BONSAIOLIKMX BO3IeHCTBOBaTh Ha 3MUAeMHYEeCKHe TIpOLeCChl
Y aKTUBHO yIpaBasaTh UMH. PallMOHaNbHee BCEro UCToJIb30BaTh 3TH
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METOAbI B COCTaBE ONpeAc/iEHHOM CUCTEMbBI MEPONIPUATHH, KOTOPBIE
B MEXIYHApOAHOI NMpaKTUKE NMOJYYUIN Ha3BaHUE NPOTUBOUH(pEK-
LIMOHHEIX (aHTUIIapa3uTapHBIX) IPOrpaMM.

ABTOp ellle pa3 BhIpaxaeT HaleXxImIy, YTO MaTepuall, NpeacTraB-
JICHHBIA B 3TOHM KHMUre, TaKk WIM UHaye MOMOXET BpayaM U APyrum
CreuManucrTaM, paborawluuM B obnactu 60pbObl ¢ HHDEKLIMAMH,
MOBLICUTD LicJIeHaNpaBJaeHHOCTb U 3¢ deKTUBHOCTL CBOEH NMpodec-
CUOHAIBLHOM NEeSTENbHOCTH.



KPATKUN
CJNNIOBAPb TEPMUWHOB

Adanmuenstit ummynumem — anTureHcneurn$puyeckas KMMYHHasl peak-
LIMSl, pa3BUBaIOLLIAACA B OTBET Ha BO3ACHCTBUE KOHKPETHHIX aHTUTCHOB.

Adze3ua — npuaKMNaHKe. AIre3us KJIeToK CAyXKUT OCHOBOI B3auMoaeiicT-
BUS KJIETOK KMMYHHOI CHCTEMBI B3aKMOAEHCTBUA Napa3nuTa ¢ KOJOHHU3IM-
pyeMoi KJIeTKOH u T. A. O0ycnopjeHa cneurdalbHbiIMK MOACKYJIaMU Ha3bl-
BacMbIMH «aqfe3uHaMH».

Adcopbyua — nipucoeAMHEHHE MOJIEKYJ1 KK KJIETOK K TIOBEPXHOCTH KaKo-
ro anbo o0beKTa (ancopdbenTta).

Advrloeanmpt ~ BellecTBa U KX KOMIJIEKCHI, HeCTeUMpUHEeCKH YCUTHBAIO-
LiKe peaKliMio Ha aHTUTeHbl. YCUJIeHHe KUMMYHHOIO OTBETa NPH UCTOb30-
BaHKM aIbIOBAHTOB CBA3aHO € AeNMOHUPOBAHMUEM aHTUTEHa ¥ IONOTHHUTE b-
HO CTUMYJIAIIUEN KNeTOK MMMYHHTETa.

Axmusauua Kaemoxk — TMepexol KIECTOK H3 MOKOALIECIocsa COCTOAHKA
B Q)YHKLIHOHGJIBHO aKTHBHOC COCTOSIHHE,

Aasepeus — COCTOAHHME NMOBbLIIICHHON YYBCTBHTEJbHOCTH K aHTHUI€HaM
(annepreHaM), BbI3BaHHOE€ HeaneKBaTHO CMJIBHOU peaKuueid MMMYHHOM
CUCTEMBI, COMpoBoXAalollasacyd NOBpPeXIeHUEM KI€TOK, TKAaHEW U OpraHoOB
B pe3yibraTe BocHaJIuTedbHOro mnpoiiecca. CayXuT oCHOBON OOJbLIOH
rpynnsl 3aboneBaHHil ¥ OCTPBIX peaKHHi.

Arrozennvtii — reHeTWYecKH OTAMUYHBLIA OpraHW3M B fipelefiaX OAHOIO
6rooruyecKoro B1aa.

Asvmepuamuenslii nyms axmueéayuu Komniemesma — Npoliecc akKTuBa-
LIMUA CTIOHTaHHoOr'o rMaposin3a C3-KoMINOHeH1a KOMILIeMeHTa, ¢ o0pa3osa-
HueM C3/C5-KoHBepTa3bl ¢ nocjeayioilieil peajnsalnueil 3aKIi0UHTENBHOIO
ITana, cocToslero B GopMMpOBaHMM KOMIUIEKCa, KOTOpBI aTakyet MEMO-

paHy.

Anaguaaxcus — siBleHHe Pe3KO MOBLILLEHHON YYBCTBUTEABHOCTH K NO-
BTOPHOMY BBEICHMIO TOMOJIOTHYHOTO aHTUTEHa ONMOCPEAOBAHHOE IMaBHBIM
obpasoMm IgE—~anTTenamu. IlposBasercs B pacliHpeHHH COCYIOB H COKpa-
LWweHHH rAaakux Mullul. IlporekaeT B ocTpoii dopme (1oK). OcHOBOI peak-
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LUHH ABIACTCA Bb16p0C rMcTaMHUHa CEHCUOWIM3MPOBAHHBIMHY TYUHBIMH KJIET-
KaMH.

Anepeus — OTCYTCTBUE aKTHBaLMHU KJIETOK B OTBET Ha JAeiCTBUA CTUMYJIU-
PYIOLUKX CUTHANOB. ABJsieTcsl ONHOM M3 OCHOB KMMYHOJIOIMYeCKOM ToJje-
PaHTHOCTH, B TOM YMCJI€ ayTOTOJIE PAHTHOCTH.

Axumuzed — TreHETHYECKH UYYXKepOJHOE MaKpPOMOJIEKYASPHOE BelleCTBO
(6enku, noaucaxapuabl K Ap.) CNOCOOHOE HHAYLIMPOBATb KMMYHHBIHA OTBET.

Anmuzennocmov — cniocoOHOCTb AaHTUTEHOB BbI3bIBATh 0OPa30BaHHE aHTUTE
1 3¢pPeKTOPOB KNETOYHOTO KHMMYHHTETA B OTBET Ha MX BBeJICHHE B OPTaAHHK3M.

Aumucennpeseimupywuiue xKiemxku — pasHooOpasHble THUNBI KIETOK,
OCYILECTBAAIOLLIME YACTHYHBIN NMPOTEONN3 OeIKOBbIX aHTUTEHOB, CBSA3bIBA-
Hue MX nentTuaHbX ¢dparMenTtoB ¢ MonekyaamMu MHC Il-knacca u ake-
npeccuio 00pa3ylouIHXcs KOMILIEKCOB Ha CBOEH TIOBEPXHOCTH.

Anvmumesa — MMMYHOTJ0OYAKHbI, oONanaioliMe cnelHUIHOCThIO, TO
€CTb CPOJACTBOM aHTUT€HpPAcNO3HaIOUIETO LHeHTPa K KOHKPETHBLIM aHTUIeH -
HbIM aruTornaM, OOpa3yioTcd IU1a3MaTHYECKMMHU KIeTKaMW NpU UMMYH-
HOM OTBeTe. AHTHUTENa YEpe3 COOTBETCTBYIOLME PELIENTOPBI CHOCOOHBI
copOHpOBaTLCI Ha NOBEPXHOCTH Pa3IMUHbBIX KJIETOK.

Aumumeaonpodyyupyrouwue (niaamamuyeckue) KJIeTKU — KIETKH, CEKpe-
TUpPYIollKWe aHTHTena. OOpasyioTcs B pesyabrare nuddepeHunposku B-
JAUMPOLHTOB.

Axmponoxo3sl — rpynna UHQEKUUOHHBIX (Napa3suTapHbIX 00JIe3HEH ) NPK-
CYLIMX TOJIbKO YEAOBEKY.

Anonmo3 — ocoObli TUN rHbeU KICTOK, TIPOLIECC UX TEHETHYECKH 3aMpo-
rpaMHPOBaHHOIO Camopa3pyLIeHUS NPUHLUMITHAILHO OTAHYHBIN OT HEKPOo3a.

Apmuposanue (o1 aHIN. arm — BOOPYXeHUE); TEPMUH, YaCTO KCNOb3YIO-
LLMICS B OTHOLUEHWH Makpodaros, npuodpeTalotnx crienndpruyHocTh OMa-
rogaps puxkcaluy Ha UX NOBEPXHOCTH aHTHUTEJ BCJEACTBHE B3aMMONEHCT-
Busl MX Fc-dparMeHTa ¢ peuientopaMu Makpodaros.

Apmioca penomen — peakiins Ha NOBTOPHOE NOAKOXHOE BBeACHHE aHTH-
reHa, NPoABJAIOLIANACS B pa3BUTHe OTEKa, reMOpparHyeckKoro BocnajieHms
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KU HEKPO30B. B 0CHOBE (PEHOMEHA JICXKUT peakliyst Ha JiokaJlbHoe GOpMHUpO-
BaHHKe O0JBLLOTO KOJHYeCTBa MMMYHHbBIX KOMILIEKCOB, 00pa3ylouiuxcs Npu
B3auMoIeACTBUU BBeIe HHOTO aHTHIeHa C HAKOITHBLLMMHKCS aHTUTETaMM.

Ammenyagua — ocnabieHHe BHPYJIEHTHBIX CBOWCTB MHKPOOpPTraHHM3MOB,
C LeNbio MOJYYeHHUA BaKLHHHHbIX IIITAMMOB.,

Aymoanmueenst — coOCTBEHHbIE aHTUT€Hbl OpraHu3Ma, pacrio3HaBaeMble
ayToaHTHTelaMH.

AymoummynHnoti npoyecc — npoliecchl ¥ ¢Bsi3aHHble ¢ HUMH 3a00JjeBa-
HHM S, OCHOBO# KOTOpLIX SIBASECTCA NopaxeHUe TKaHell, 00yc10BIeHHOE Mo-
C/IeCTBUSIMHU B3aUMOICHCTBUS ayTOaHTUTEN MJIM ayTOUMMYHHBIX T-1HM-
¢$OUUTOB C ayTOaHTUTEHaMMu.

Aymoummyrnumem — fnpoliecc U cBA3aHHble ¢ HUM 3a0oJieBaHH4, 00yci0-
BJICHHbIE NMpHOOpeTeHUEM HUMMYHHOMH CHcTeMoil CMoCOOHOCTH pacrno3Ha-
BaTh cOOGCTBeHHble aHTUTeHbl {ayTOaHTHIeHbl) OpraHM3Ma U pearMpoBaTh
Ha HMX 00pa3oBaHKEM ayTOaHTHTES WK ayTOUMMYHHBIX T-1uMdounTos.

AdpPunumem (agpgpurnnocms) — cpoACTBO aHTUTEA K aHTHUTEHAM MK HHBIX
¢axTOpoB K MX AuraHaaM. CyMMapHyio adpdUHHOCTh aHTUTEN K pa3iny-
HbIM 3NUTONAM OAHOTO aHTUreHa 0003HayaloT TEPMHUHOM «aBUIHOCTb».

baxmepuyudnocmes — cnocoOHOCTb pa3snKWYHLIX PUIMUECKHX, XHMHUE-
CKMX 1 OMOJIOrHYeCcKHX areHToB YOUBaTh COOTBETCTBYIOLLME OPTaHU3MBbI, -

beaxu ocmpoii ¢pazst — rpynna OenkoB, BbipaOaThbiBacMasi TeNaTONUTaAMH,
CHHTE3 KOTOpPbIX CylIeCTBEHHO BO3pacTaeT Mol BRIUAHUEM MPOBOCNATH-
TeIbHBLIX HHTOKKHHOB. K HUM oTHocATca C-peakTuBHLi 6enok, ¢HOpHHO-
reH, MaHHO30CBA3bIBaIOIIKA 010K, ChIBOPOTOYHBIN aMuioun. Yactp u3
HUX BBINOAHSET PYHKLMUH OIICOHKHOB, XEMOTOKCHUYECKHUX (aKTOopoB, ak-
THUBHUpPYET KOMIUIEMEHT MO aNbTepHATUBHOMY M KJIACCHYECKOMY NYTH, pery-
JHpyeT BuIpabOTKY LUTOKHUHOB.

Bbuoyenos — coBOKYIHOCTh COBMECTHO OOMTAIOLLUMX Ha onpeaesieHHOl Tep-
PUTOpPHH H B3aUMOACHCTBYIOLINX MOTY/SILIKIA OpraHi3MOB pa3HbIX BUAOB,

Baxyunst — 6UonornueckMe npenaparol, CNOCOOHbIE MPH BBEACHHM B Op-
raHM3Mbl HHAYUHPOBaTh 0Opa3oBaHHE HEBOCIPHHUMYHBOCTH K COOTBETCT-
BYIOLLIUM 3a001eBaHUAM.
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Bapuabeavnbie domen bt UMMYHOTIO0YJIHHOB — N-KOHIeBbIe JOMEHBI TS -
XeJIbIX M JIETKHUX Liefiell KMMYHOTI00YIMHOB, TUNepBapHabeibHbIe YYaCTKH
KOTOPbIX GOPMUPYIOT aKTUBHBIE (AHTUTeHCBA3bIBAIOLIKE) LEHTPBI aHTUTE
u B-kineTouHbix pettentopos {BCR).

Bupyaenmuocms — cTeneHb NaTOreHHOCTH BO30yaUTENS HHGDEKIIHOHHOTO
3a00ieBaHH4.

Brexaemounviii xuasune (enextaemounvtii yumoaus) — YHHUUTOXCHHE
KJIETOK-MHLIEHeN! ocyllecTBAsSeMblid NoI eiicTBHEM TOKCHYeCKHUX (paKTo-
POB, KOTOpbIE CEKPETHUPYIOT BO BHEKJICTOUHYIO cpelly KWLIepHbIC KICTKH.

Buympuxkisemounntii xussune (gpaczoyumos) — npouecc TOTAOLLIEHMS
o0beKTa-MHUllIeHU KJIETKOH ¢aroumTa, ¢ JabHEHIIKM (PepMeHTaTHBHBIM

paspyllieHHEM ero CTPYKTYPHI.

Bo3b6ydumesu — MUKpOOpraHU3Mbl, COcoOHbie BhI3bIBaTh WH(EKLIHOH-
HLIH fpotlecc.

Bocnpuumwuentii opeanuszm — MHOTOKIETOUYHBbIN XUBOA OpraHu3M crio-
cOOHBIN pearipoBaTh Ha BHEAPEHKUE B HEro BO30OYAUTeNl KIMHUYECKH Bbl-
paXeHHbIM 3a00/IeBaHHEeM WIH HOCHTEJIBCTBOM.

Tanmen — HeOojsiblllag XUMHYecKas rpynna (4actb aHTHIEHOB), KOTOpas
NpHU CBA3bIBAHHHM ¢ OeJIKOM-HOCHTeleM o0YCIOBAMBaET CneUMPUUHOCTh
obpasyloumxca aHTUTe 1. be3 cBA3M ¢ HocuTeneM ranteH He cnocobeH MH-
IyHUpoBaTb HMMYHHBIH OTBET.

Ipanzumbt — ceprHOBBIe TIENTUATHAPOAa3bl, BhineAsieMble T-KunaepaMu
n NK-knetkamu. flpoHuKalot B KIeTKy MULLIEHb Yepe3 nepdhopupoBaHHbLIE
NOPbl ¥ UHAYUHPYIOT NMPOLIECC aNoNTo3a KIETKH.

Tymopasvuoiii ummynumem — WMMyHHBIE DeakilMd, OOYCIOBIeHHbIe
NPeUMYLIECTBCHHO aHTHTE,1aMHU U APYTMMM TYMOPaJIbHbIMH (PakTOpaMu.

Hezpanyaayua — nipolecc BbICBOOOXIEHNA CONEPXKUMOro rpaHya KIeToK
BO BHeKJIeTOUHoe NpocTpaHCcTBO. [lpHcyllle Kak rpaHyaoiuTaM, Tak U ¢a-
FOLUTAM.

HMe3uncexyua — yHUUTOXeHHe HaCEKOMBIX, MOTEHUHATBHBIX NEPEHOCYKKOB
HHpeKLHii ¢ NTOMOLUBIO PUIHYECCKUX U XUMHYECKUX CPEACTB.
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Hezungpexyua — yHWITOXeHHe BO30yauTened HHOEKIHIMOHHLIX 3a0o1eBa-
HHUiA BO BHelllHel cpeje ¢ NOMOLUbIO XUMHYECKHUX K (PU3MYECKHX CPEICTB.

Hendpumuote kaemku — 0TpocUaThbie KAETKH, 00bIYHO MHEJIOHIHOTO po-
MCXOXACHHS, JOKaJIM3ylollvecd B NUMGPOUIHBIX opraHaXx M OapbepHbIX
TKaHAX. OCHOBHaA pa3’HOBUAHOCTb aHTHTEHNPEeACTARAAIOWHX KIETOK OT-
BETCTBEHHBIX 3a MPe3eHTaLIM IO aHTUTEHHOTO MeNnTHIa B KOMILIEKCE ¢ MONe-
kynaMu MHC II-xnacca.

Jlepamuszayua — yHnITOXEHNeE IpbI3yHOB, MOTEHIKABHBIX HOCHTENEH 0CO-
00 onacHBIX MHGeKLUi ¢ MOMOLIbBIO PHU3INYECKUX U XMMHYECKUX CPENCTB.

Hupdepenyuposxa — peakuns KIeToK, KMeoLLas CBOMM CJIEICTBHEM Te-
peXol KJIeTKM B HOBOE KauyecTBO OT/JMyaolleecs Kak no PyHKUMSM TaK
U No peHOTHNY.

Jrumeavuocms umMmynHozo omeema — XapaKTepHCTMKa aNanTHUBHOIO
HMMYHHUTETA, onpeleisiolias CpOKH YCTORYHBOCTH K onpeAc/ieHHOMY KO-
JIMYeCTBY 3apaxalolUMxX 103 BO30OyIAUTeN .

Jlomen — OTHOCUTENBHO aBTOHOMHbIE B CTPYKTYPHOM H PYHKLIHOHATLHOM
OTHOLLEHMH YYyacTKH 0eJIKOBOW MOJIEKYJIbl, KaK MpaBuio CBEPHYTHIE B IJ10-
Oysbl. Ha ocHOBe CTPYKTYPHOIO po/lcTBa IOMEeHOB HecCyllHe HX OeJIKH
TPYNINUPYIOTCA B CeMelicTBa (HanpuMep, ceMeiicTBo C-1eKTHHOB, cylepce-
MEHUCTBO UMMYHOIJIOOYJIHHOB).

Ecmecmoennvie xuasepvt (NK-xaemrxu) — naumpoiunThl, NUIICHHbIE
MapkepoB T- u B-kJ1eTOK 1 CBOIICTBeHHBIX KM aHTHTeHPaCNO3HAIOLKX pe~
nentTopoB. OCYLIECTRAAIOT ObICTPblif KOHTAKTHLII KHWJUJIMHT 4yXeponHbiX
NMpojiMdepUpYIOLLIMX KJIETOK Ha OCHOBE JIEKTHHOBOI'O pacno3HaBaHHKA.
HNMeloT peuentopsbl, 0JIOKUPYIOLIKE LHUTOJHU3 KJIETOK, KOTOPble HeCyT ayTo-
noruuHble npoayktel MHC kiacca I. SAsnsiorca BaXHBIMH ¢akTopaMu
NIPOTHBOOIYX0JIEBOI K NTPOTUBOBUPYCHON 3alUMThl, 0COOEHHO HAa PaHHUX
3Tanax MMMYHHBIX ITPOLIECCOB.

3apodviutesnie yenmput — MOpdojorniieckKne CTpYKTYpbl, GOpMHUPYIOUIHK-
ecs B NMMGOUIHBIX POAAUKYNAAX NTPpH HMMYHHOM oTBeTe. MecTto, B KOTO-
pPOM peain3yeTcd pa3MHoXeHHe H IndPdepeHiinpoBKa B-kineTok.

JooHo36t — rpynna HHPeKUHOHHBIX (Mapa3uTapHbix Oone3Hel) XUBOT-
HbiX. K 3THM HH(}peKUHUAM MOXeT ObITh BOOCIPUMMYHUB M YEAOBEK, ONHA-
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KO 00J1€3Hb, KaK MpaBKJo, B 3TOM cjydae He UMeeT NajbHellero pa3su-
THH.

Hmmynuszagua — BBeiecHHe B OPTaHM3M YeN0BeKa WiH XXMBOTHOIO MIPHBU-
BOYHOTO fipenapaTa, ¢ UeJblo CO3lAaHUs HEBOCMPUHUMUHMBOCTY K KOHKpeET-
HOil HHeKIMH.

Hmmynozennocms — cnnocoOHOCTb aHTUTEHOB BbI3bIBATb MMMYHHBII OTBET U
€O34aBaTb HMMYHHTET, 00eCclie Y BAIOUINIA 3aLLIKTY OpraHK3Ma OT IPOHUKHOBE-
HHA ¥ pa3BUTUS1 BO3DYOIUTENS], UMEIOLLETO B COCTaBe aHANOTUYHble aHTHIEHDI.

Hmmynoza06ysunvt — cM. aHmumeno.

Hmmynodepuyum — BpoXieHHasi (nepBHYHasi) WIKM MNpHoOpeTeHHas
(BTOpMYHas) HEAOCTAaTOYHOCTL MEXaHU3MOB UMMYHHTETA.

Hmmynonrozuneckaa namams — cnoco6HOCTh OpraHu3Ma obecrneynuBaTh
YCKOpeHHBI B Oonee 3¢pPeKTUBHBIN HMMYHHBII OTBET NPH HX TOBTOPHOM
MOCTYTIEHHM aHTHIeHa B opraHu3M. OcHoBoit UMMYHOJIOTHYECKOIf NaMs-
Th aABiad0Tca T- u B-kieTku namsitu, popMupywllinecs nNpu nepBHYHOM
MMMYHHOM OTBETe, HO He MpUMHUMalolKe B HeM ydacTus. [IpH noBTOpHOM
NOCTYIUIEHHHU aHTHICHA B OPTaHM3M KJIETKM NaMsiTH GbICTPO MpeBpalLaioT-
cs B 3(pPeKTopHble KIeTKH.

Hmmynocmumyaayua — HanpasieHHoe Bo3ieicTBrHe (MMMYHOCTHMYJS -
TOpaMH) Ha MMMYHHYIO CUCTEMY C Liejibi0 NOBbILIEHUSA aKTHBHOCTH MM-
MYHHBIX NpPOLIECCOB.

Hmmynomepanua — MeTONbl JeyeHUs 3aboneBaHUi, HanpaBNeHHbIE Ha
HOpMa/IM3allnIoO HapyllieHHiH B UMMYHHOIl CHCTeMe B OCHOBaHHbIe Ha MUC-
NOJIb30BaHHY HMMYHOTPOMHBIX cpelcTB. [TpuMeHs0TCA NpeUMYLLECTBEH-
HO mpH JieueHHWH MMMYHONATOJNOIKMU U KHBIX 3a00eBaHKil, B natoreHese
KOTOPBIX CyLIeCTBeHHOe 3HauyeHMe MMEIOT HapyllleHHMs, 3aTparusaiollne
CHCTEMY UMMYHUTETA.

HmmynomorcuHsl — KOHBIOTAT TOKCHHOB K cCeLIMDHUYECKUX aHTHTE WK
ux ¢parMeHT0B. BMeCTO aHTHTE MOTYT ObITh HCNIOJbL30BaHbl U IPYTHE MO-
JieKyNbl HaBeIEHHS.

Hmmynuvie xomnaexcot — KOMILUIEKCH aHTUICHA M aHTUTeNa, 00pa3ylo-
IMecs NpH B3aUMONCHCTBHH AHTUTE€HOB M ClieltMpHUYECKMX K HUM aHTH-
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TeJl. bnaronapst OMBa1€HTHOCTH OOJbLIMHCTBA aHTUTEN U NTOTUBAJIEHTHO-
CTH aHTUIE€HOB B COCTAB KOMILUICKCA MOXET BXOIWTb HECKOJBKO MOJIEKYI
o6oux THNoB. KpoMe Toro, UMMYHHDII KOMILJIEKC MOXET CoepXaTb B CBO-
€M COCTaBe KOMIIOHEHTHI CHCTEMbBI KOMIUJIEMEHTA.

Hrumezpunst — MOJEKY/Ibl arie3un, 3KCNpeccHpyeMble Ha NOBEPXHOCTH KJle-
TOK, B TOM UYKCJIe H OTHOCALIKEeCS K HMMYHHOM cUcTeme. [pyninosble Ha3Ba-
HHSI MHTETPUHOB OTIpeeNsoTcst TUTIOM B-uenm (B1, B2-UHTErPUHBI U T. 1.).

Humepaeiixuunt (IL) — ocHOBHasi pa3HOBHIOHOCTh HITOKHWHOB. bellkh,
NPOoAyLHMpPYEMblE aKTUBUPOBAHHBLIMU KJI€TKaMH HMMYHHOH CUCTEMBI K OT-
BETCTBEHHbIE 32 KOMMYHUKALIKKA MeXIY Ae HKOLUTAMH.

Humepgheponst — pasHOBUIHOCTh UMTOKUHOB. X oblliee cBolicTBO-cMO-
cODHOCTh HecneuuPHUSCKH HHAYHUPOBATh PE3UCTEHTHOCTD KIETKH K NO-
cjenyolieMy HHPUIIUPOBaliHIO BUPYCOM.

Hugpexyuonnotii npoyecc — npouecc B3auMoaeicTBUA BO30yIUTENA U XO-
3s1MHa (4eJjioBeKa, XXUBOTHOIO), NPosBIAsiiOIIMACA KIMHHYECKH BbIpaXeH-
HbIM 3a005eBaHHEM UJIH HOCHTEIbCTBOM.

Hupuyupyrwwaa 6oza — MUHBUMaNIbHOE KOJMYECTBO MUKPOOPraHU3MOB
cImoco0Hoe TMONaBHThL 3allIMTHbIE CHIbl MaKpOoOpraHM3Ma W BbI3BaTh WH-
¢exunoHHoe 3aboJieBaHueE.

Hemounux 6036youmeann ungpexyuu — oODBEKT, clyxXallluii MeCTOM ecTe-
CTBEHHOM XU3HeAeATEeNbHOCTH BO30YIHUTENS, OT KOTOPOIro NIPOMCXOIUT 3a-
paxKeH#ue Jliodeil, XUBOTHBIX K pacTeHHHIA.

Kaon — noTOMCTBO ONHO# KNeTKM, MACHTUYHOE NO (PEHOTHNHYECKHUM
¥ PYHKHUOHAJIbHBIM CBOHCTBAM.

Koanrexmuenotd ummynument — cterieHb HeBOCITPUMMYMBOCTHU T1011y.14-
LM K TOM WK MHOI HHpeKuMonHoMH (napasuTapHoil 6o1e3Hn). O6yCI0B-
JleHa crieunduyeckoi UM HecleudPrueckKol ycTOHUMBOCTHIO OOJILUIMH-
CTBa COYJICHOB NONYJIAUMY.

Komnaemenm — cucreMa OelIKoBbIX $aKTOpoB, KaCKaaHO aKTHBHUPYIO-
LLMXCA B YCIOBMAX BHEAPEHHA B OpraHU3M UyXepoAHLIX areHtos. Paiinua-
IOT aJIbTEPHATHBHBIN, KilacCHYECKHUIl U JIEKTUHOBLIN NMYTH aKTUBallKK KOM-
njeMeHTa.
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Jleukompuenvl — NpPoOAYKTbl MeTa00/1M3Ma apaxuloHOBOH KMCIOTHI, 00pa-
3yloltHecs Onaroaaps nedCTBMIO TUIIOOKCHUTEHashl.

Jdexmunvt — GefKH, cnocoOHble HEKOBAJIEHTHO CBA3bIBATH YIeBOAHbIE
rpynnsl. JIeKTUHBI 00yc1aBIMBAIOT arae3nio KieTOK {(CejieKTHHbI) aKTHBa-
LIMI0 KOMIL1eMeHTa (MaHHO30CBA 3bIBAIOLIUIT IEKTHH) M T. .

Jueand — coenunsiowsas (cBsi3biBaiollasi) MoJeKysja (C peLenTopaMuy
H IPYTHMH MOJICKYAaMH).

Jusocoma — rpaHynbl, N10Kaau3oBaHHbIe B (HarouMTUPYIOIIKHX KJETKaXx,
colepxallne Habop akTUBHBIX (PePMEHTOB.

Jumgpouonsie opzanbl — opranbl HMMYHHOM CUCTEMBI, B KOTOPBIX MPOKC-
XOAMT co3peBaHUe TUMQOLIMTOB H OCHOBHOE pPa3BUTHe HMMYHHbLIX peak-
iMii. Paznuyaior nepBruYHbIe {(KOCTHbII{ MO3r M THMYC) MU BTOPHYHbBIE (JIHM-
oyanbl, cenezeHKa u Ap.) AUMPONAHBIE OPTaHbl.

Humpoxurvt — UINTOKMHBI, BEIpabaTbiBacMble TUMQPOLUTAMH.

Jumeponoszz — npounecc nvdpdepe BUMPOBKY JUMPOLUTOB K3 CTBOJOBBIX
KPOBETBOPHBIX KJETOK yepe3 cTaaMio oburero AMMPOUAHOro mnpeaiuecT-
BEHHHKa.

Manugpecmayua — KinHHWIeckoe nposiieHUe 601e3H M.

Mapxkep — nipu3HaK (0ObIYHO aHTHUIEH WK PEePMEHT), HATHUKE KOTOPOTro
(06b1YHO Ha NOBEPXHOCTH KIAETKH) f03BOSIET UIEHTU(PHLIMpOBATh €€ H OT-
JINYATh OT APYIMX KJETOK.

Mampukc mexcxkaemounvtii — KOMITAEKC MONEKYJ, BbipaOaTbIBaeMBIX
CTPOMAJIbHBIMM KJIETKaMH W MakpodaraMH, cOCTaB/gi0lLKiI HeNoCpencT-
BEHHOE OKpyXeHHe KIeTOK B opraHaX. OCHOBHblE MOJIEKYIbl MaTpHKCa,
C KOTOPbIMH B3aMMOAEHCTBYIOT KJIETKM MMMYHHOM CHCTEMbI — GUOPOHEK-
THMH, JJaMUHUH, KOjlaleH,

Mexanusm nepedanu — IBOJIOLIKOHHO 3aKpeNUBILIMIACH CMIOCO0 NMepexola
BO30yaUTeNst OT OONBHOIO OPraHKW3Ma K BOCTIPHMMYHBOMY.

Mukpooxpyscenue — KoMiuiekC PakTopoB, OKPYXAIOWHX T€ MU UHbIE
crieMaJu3upoBaHHble KIeTKH. BKiloyaeT cTpoMajibHble U HHbIe KIIETKM,

a TaKXe MEXK/eTOYHBbIA MaTpUKC.
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Mumoeenst — OeJIKM, CrIOCOOHBIE aKTHBHPOBATb AMMQOLIMTEI U BbI3biBaT
UX npoavdupaunio. MUTOreHbl MOTYT M30UpatTeNnbHO AcicTBOBaTh Ha T
KJIETKM U B-K1eTKW, WM BbI3bIBaTh T-He3aBMCUMYIO aKTMBaUMI B-1uM
¢douuToB. B nocneaHve rojbl B Ka4yeCcTBe MUTOI€HOB LIIMPOKO UCMOJB3YIO
MOHOK/IOHAIbHbIE aHTHTE1a K MeMOPaHHbBIM aHTUT€HaM.

Muwens — OOBEKT aTaKM.

Monoyumol/maxpogpazu — KpynHble KIeTKH MHEJOHUAHOrO psina. LIMpky
JUPYIOT B KPOBHM, BblpabaTbiBaloT psil LIMTOKMHOB, o0nanaioT ¢garounrap
HOM aKTUBHOCTbIO. [1pu nonagaHuu B TKaHU MOHOUMTR! AuddepeHUNpY
I0TCS B Makpodaru U J1eHIPUTHBIE KIETKM.

Hanpaxcennocms uMMyHHo20 omeema — XapaKTe€pPUCTUKA ananTUBHOT
MMMYHMTeTa oOyciaBiMBatollag YCTOMMMBOCTL NPH 3apaxXeHUM onpele
JIEHHBIM KOHWYeCTBOM MHPULMPYIOMMX 103 BO3OYAUTE .

Heiimpoghuavt — KjieTKA KPOBH MUEJIOHAHOTO psina, UMeEIOLIKe A0JbYaTO!
AIPO U 3epHUCTOCTL. OcHoBIlible 3¢ deKTOpHbIe KJIeTKH HA PAHHUX JTalia:
MHQpEKLIHOHHOM arpeccuu.

Hocumeascmeo — ¢opMa MHGEKLMOHHOTO rnpolecca, XapakTepU3yloLasics
BbLIEIeliMeM B OKPYXalOlllylo cpeny Bo3OyauTesiss MHGeKUMOHHOR (Tapasu-
TapHOH 00J1e3HHK), Oe3 KIIMHWYECKH BbIpAXXeHHOTO NpOosABIEHH s 3a001eBaHui

Onconusayus — cBsI3bIBaHKE OEKOB ONICOHUHOB (aHTHTENa, KOMNOHEHTE
KOMILIeMeHTa, ocTpodasHbie OesIKU), C TOBEPXHOCTHBIMU aHTUTeHaMU Oa-
KTepHi WKW APYTMX MUILEHCH.

Ompuyamenvnas u NOAONCUMEALHAA CeaeKyus AumM@Poyumoe — I1po-
Lecchl H30UpaTeNbHOro Noale pXaHusl KNOHOB TUMPOLUTOR, TTPHBOASLIL S
K KOppeKLHWM aHTHIcHpacno3Halolllero peuentopa. B pe3yabrare Nojoxu-
TEIbHOI’ CejIeKUMK BbIXUBAIOT TOJbKO KJIETKM CNOCOOHbIE B3aMMOLEHCT
BOBaTh ¢ KJ1eTKaMH cOOCTBEeHHOrO OpraHM3mMa, a B pe3ynbrare oTpMuareib
HOM,- KJTeTKH HecrnocoOHble pa3BUBaTh HMMYHHBIE peaKUMU K MOJIEKYJIaM
<«CBOHUX» KJNETOK,

Hapasumapnas cucmema — camoperyavpymloluasca, OUOLIEHOTHYECKAs

cucTteMa, oOpa3oBaHlad B3auMOACHCTBMEM FNONV/SALIKMM Tlapa3urta M CI(
OMO0,10THYECKHX XO351EB.
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Hamozennocms — reHeTUYECKHU JeTepMUHHPOBaHHAA CITIOCOOHOCTh MHK-
poopraHM3Ma BbI3bIBATh 3a60JieBAHME 4€I0BEKA HIIM XXKMBOTHBIX.

ITeiiepoesl baawmku (epynnoésie sumpamuseckue gorauxysst) — NUM-
¢ouanbie 06pa3oBaHUs B CTEHKE TOHKOH KHULIKH, IO CTPYKTYpe U HEKOTO-
PHIM QYHKLHSIM poACTBeHHbIC THMPaTHYECKUM Y3iaM.

Hlepcucmeuyus — jumTeabHoe coXpaHeHUe BO3GyaUTeNsl B OpraHU3Me Xo-
31MHa.

Ilepgpopun — Oenok rpaHyn uHutoTroKcHyeckux kjeTtok (T-kunnepos
H NK-KkneToK), roMonoruuyHbiii C9 — KoMIoHeHTy KoMiuieMeHTa. O0pasy-
eT B MeMGpaHe KJIeTOK-MHLI€Heil MOpki, Yepe3 KOTOphie B KJIETKY Iorana-
0T rPaH3UMBbI, HHAYILUPYIOLIHE ee arornTo3.

Iloauxronaasrsiii omeem — pa3sHOBUIHOCTE UMMYHHOIO OTBETa, COCTOsILIAs
B BOBJICYEHHMH B UMMYHHBII npouece MTMMPOLUTOB pa3INYHBIX KJIOHOB (TO
2CTb HECYIHX pa3jIMyHYIO crieuudpHuuHOCcTb) OBbIYHO ABNSETCS pe3ysibTa-
roM AeificTBUsI IMOJUKIOHAJBHBMX CTUMY/ATOPOB, K KOTOPBIM OTHOCATCSH
MHOTHe GaKkTepHaNbHBIE ITPOLYKTDI, MOJUINIEKTPOIHUTLI U Ap.

lonyaauus — cOBOKYIMHOCTb 0cOBei oAHOro OMONMOrnuecKoro Buaa, 6oee
HJIM MEHEe JUIMTEbHO 3aHUMalOLIMX OoITpelleJICHHOE TTPOCTPaHCTBO.

Hocmuamaasustii nepuod — Mepmol Iocjie poXIAeHUA opraHu3Ma.
[Ipezenmayus (npedcmagaenue) awmuzeHa — TIPOLECC, COCTOSILLMIA
3 TIpeABapUTE/ILHOM paclierUIeHMY aHTUTeHa BHYTPU aHTUTe HITPE3CHTUPY-
omei KneTku (APCs), ¢cBsi3biBaHUH oOpa3yioliuxcs NernTuiaoB ¢o CIielu-
UIbHbIMH Y4acTKaMH MonekKysl MHC u skcrnipeccum oGpasyioilierocsi KOHb-
orarta Ha rmoBepxHocTu APCs.

Ipenamaasnotii nepuod — BHYTpUYTpOOHBIi nepuod.

llpoaugpupauus — pasMHOXEHHUE KICTOK IMYTEM AeJICHHUS C ITPEABAPUTEb-
101 aKTUBallMei THX KNeTOK.

lIpoueccure (anmuzena) — 4acTUYHOE pa3pylleHUE aHTUTEHA B ITpoueC-
>e ¢paroliMTO3a WIH IpOTEONH3a.
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Hymu nepedauu 6036ydumens — COBOKYNHOCTb (DAKTOpPOB, 00ecreyHBa-
OLIMX MTPOHUKHOBEHHE BO30yAUTEA B BOCTIPUUMYHBDII OpraHU3M.

Peazunbt — aHTHTeNa, BBI3LIBAIOLIME a/lNeprUyeckKue peaKliMM HeMeUTeH -
HOTO THIa OnarolapsA cBOeH CMOCOOHOCTH (PUKCHUPOBATBCS Ha TYYHBIX
KJ€TKaX U Bbi3LIBAaTh UX AeIPaHYNRLIMIO IMPU CBA3LIBAHUHU C a/UIEPIeHOM.

Pezudenmnuvte makpogdhazu — Makpodar — ¢cTaGHIILHO JIOKAJIM3YPYIOLIH -
ecs B ornpenesyieHHbIX TKaHsaX (Knetku Kyndepa, anbBeonsipHbie Makpoda-
TY U Ip.).

Peopanwmupoérka V-2enoé — nepectpoiika ornpeneaeHHbIX reHETHYECKUX
obnacteit. [lepecTpoiika COCTOUT B U3BSATUH YaCTH TEHETHYECKOTO MaTepH-
ana ¥ BOCCOSAMHEHHH COXpaHUBLINXCS PparMeHTOB.

Pecnupamoprutit (memaboauneckuil) 63pulé — Kackal peakiMid ¢ obpaso-
BaHUEM aKTUBHBIX (hOPM KMCIIOPOAA, IEpEKUCH BOAOPOAa M €€ ITPOU3BOAHBIX.

Peyenmop — MoJieKyna KneTodHOH MeMOpaHBbl, crielipHYeCcKH CBA3bIBa-
Iolasi ofipeficICHHbIE BHEKJIETOYHbIE MONEKYAb (TOPMOHbI, LIUTOKMHBI,
KOMITOHEHThl KOMIUIEMEHTa, aHTHIeHbl, aHTUTENA U Ip. ).

Peyupryaayua — HenpepbiBHOE MepeMeliieHHe KIeTOK M3 TKaHei B JIUM-
¢0- U KpOBOTOK H 0OpaTHO B TKaHH.

Canporoszbt — UH(peKLIHOHHbIE 00JIe3HH, pe3epByapoM BO30YAUTE NSl KOTO-
pbIX SIBASIOTCH abUoTHYECKHE 06BEKThl OKpYXaloliei Cpeabl.

Ceaexmurvt — neKTuHb C-THIA, JOKAJIU3YIOLIKECS HA IMOBEPXHOCTH KJle-
TOK U BBITOQHAIOLIWE POoJib MONEKY aare3uu. Ux muraHaaMu ciyxar yrie-
BOIHbIe KOMMOHEHTH MeMOpaHHbIX [JIHKOIIPOTEUIOB.

Cepomepanusa — WUCNoNib30BaHUE C JIeyeGHOM LIeNTbIO CHIBOPOTOK, cColep-
Xallux aHTUTeNa K Bo30yauTenaM MHPEKLUt MIH UX ITPOLYKTaM.

Cucmema MHC — rnaBHbId KOMIIEKC THCTOCOBMECTUMOCTH — IpyHIla
CLIeIUIEHHbIX TeHETUYECKUX JIOKYCOB, BLITIOJIHAIOLMNX LEHTPAIbHYIO pOJb B
peaklHUsaX COBMECTUMOCTH TKaHeil..

Cneyugpuurocms — CBOUCTBa aHTHI€HOB, OOYCIOBJIEHHBbIE CBOICTBAMM aHTH-
TeHHbIX IeTePMUHAHT M CTPYKTYPO#l paCO3HAIOLIMX YYACTKOB aHTHTE].
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fumouyum — NUMGOLHT TUMYca, T-kieTKa.

Tumyc — LeHTpaJIbHBI OpraH MMMYHHOK CHUCTEMBI, OTBETCTBEHHbIit 3a
pa3BuTue T-TMMPOUUTOB.

Toaepanmuocmp — eCTECTBEHHOE MM UHOYLIMUPOBAHHOE OTCYTCTBUE UM-
MYHHOI'O OTBETa Ha KOHKPETHbIM aHTUIeH (TOJIEpPOreH) INMpH COXpaHEHUH
UMMYHOPCAKTHBHOCTHU Ha IMPpOYHEC AHTHICHHLI.

T-cynpeccopet — nUMGOLIUTH, NTOJABISIIOLIME UMMYHHBII OTBEeT. B HacTo-
sillee BpeMsl CYHMTAIOT, YTO CYTPECCOPHYI0 (YHKLHIO BLIMOJIHAIOT Kak
Cl18 TT-KNeTKM TaK U Cl4 TT-kneTku.

Tyunvie kaemKku — TKaHEBble KJIETKHU, pa3BUBAIOLIHECA 1O MUEJIOUIHOMY
nytd. Coaepxart 6a30¢puAbHYI0 3¢pHUCTOCTh. OCHOBHbIE YYaCTHUKU aJl-
Nleprudeckux peakuuii I tuna.

Dazocoma — Be3vKyna, obpasyiolliasicsl BRYTpU GaroLl UTUPYIOLIEH KIS TKH
M3 YacTU TTOBEPXHOCTHOM MeMOpaHbl B pe3yipTaTe NMOorpyXeHusl o6bhekra-
MMI1IeHH BHYTPb (paroiura.

Dazoyumos — MNOrnouieHUE U NepeBapUBaHue GarolMTHPYIOIIUMH KIIET-
KaMM (Makpo ¥ MUKpodaraMy) KOpPNycKyJAApHBIX YaCTHULL, B T. 4. MUKpOOp-
raHu3amoB. Pasinyaior 3aBepllieHHbI M He3aBepilleHHbI (parolmMTos, Ko-
ria HEKOTOpble MUKpPOOPraHM3Mbl MOIYT pa3MHOXaTbCsl BHYTPM (arolm-
TUPYIOLUMX KJIETOK.

Daxmopst nepedawu — aOUNOTUUECKUI 3MIEMEHT BHEIHENH cpedbl (Boaa,
BO31yX, MUIIA, TTpeaAMeThl 06UXoaa U 1Ip.), MOCPEACTBOM KOTOPOTro Ocyllle-
CTBJISIETCS TEPEHOC (repelnaya) BO3OYAUTENSE OT MCTOMHHMKA 3apaKeHus
K BOCIIPUMMUYUBOMY OpraHH3My.

Xemoammpaxmanmet — BellleCcTBa, BblAeJiieMble MHKpPOOPraHM3MaMH
H aKTUBUpPOBAaHHbLIMHK KJIICTKAMH B O4Yarc BOCMNaJICHHA. BOBIICFICTB)!IOT Ha
peLienTophbl GarouuToB U JUMGPOLIUTOB, CBA3bIBAHUE C KOTOPBIMH CIYXUT
NMyCKOBBIM CUI'HAJIOM HaIlIpaBJICHHOTIO ABHXKCHHSA KJICTOK.

Xemomarcuc — HanpapjleHHOe IBUXXEeHHE KJeTOK, 00yc/IoBlIeHHOe neiicT-
BUEM XeMOATTPaKTaHTOB.
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Aumuomepanui — JieucHUe UH(PEKLUOHHLIX 3a60neBaHUI ¢ NIPUMEHEHHU -
€M XMMHYECKUX INpenapaToB, BO31eHCTBYIOHIMX OaKTepUILIMAHO WK 6aKTe-
PHOCTaTHYECKH Ha BO3OyIaUTelNeil HHPEKIIMOHHbIX 3a60/1eBaH Hil.

Xo3auK — BU OPTaHU3IMOB, ABJIIOLLECICYH eCTeCTBEHHOI cpeoit 00UTaHus
1S 1Mapa3sMTUYEeCKOro BUaa.

IHumokunvt — GejlKoBbIE TIPOAYKTH NMpPEeUMYIIECTBEHHO aKTUBUPOBaHHbBIX
KJAE€TOK UMMYHHOI cucTeMbl. K LIMTOKMHaAM OTHOCATCS UHTEpJIeHKHHBI,
UHTepdEepOHBl, XeMOKUHBI, (PAKTOPbl HEKPO3a OIyXOJIU, KOJOHUECTUMY-
JUMpYIoLiHe ¢dpaKTophl.

Iumoaus — rnbenb KIETOK-MULLIEHEN B pe3ynbTraTe UMMYHHbIX peakKUUiA
TYMOpaJIbHOIO WJIH KJIeTOYHOro HMMYHHTeETa. BhipaxkaeTcs B MoBpeXJIeHUHN
UHUTOIUIa3MaTHYEeCKMX MeMOpaH U JanbHelileM JTU3UCE MUILIEH U.

IlImamm — KN1OH MUKPOOPraHU3MOB O CTaOUJIbHBIMU KYNBTYPaibHBIMU,
OUOXUMHYECKUMHU U MOpGOJIOrHYeCKUMH CBOHCTBaMU.

Jixo3anoudsl — aKTUBHbIE NMPOAYKTbHI MeTabo/IM3Ma apaxUIOHOBOH KUC-
JIOThI, UFpaIOLIKE ONpPedcICHHYIO poJib B pa3BUTUH aJlJIEprUH, BocIajeHUU
H HMMYHHOM peryisilivu.

JK30uumo3 — Tpouecc BblICJCHUs COOEpXUMOT0 IrpaHyJl BO BHEKJIETOM -
Hoe MpoCTPaHCTBO.

JIxcnpeccuns — «BbiCTaBJIeHUE» KJIETOYHbBIX MOJIEKYJ Ha MOBEPXHOCTHU UU-
TOILIa3MaTH4YeCcKOi MeMOpaHbl.

IHdomeaun kaemrku — pa3HOBUIHOCTb MIJIOCKOTO 3MUTENINA B CTEHKaX Ka-
MAJUTSIPOB M MeJIKUX COCYI0B. AKTUBUpPOBaHHbIE 3HIOTENUAJIbHbBIE KIETKH
3KCTIPECCUPYIOT MOJIEKYJIbl anre3uu U CeKpeTUPYIOT LMTOKHHBI, TeM ca-
MbIM Y4acTBYsl B HMMYHHBIX Ipolieccax.

IHOouumMo3 — BKIIIOYEHHE MHILEHU WIM PacTBOPUMBIX MOJIEKYJ U3 BHe-
KJIETOUHOMH Cpelbl B COCTaB KJIECTKH.

Jo3unohuanrl — JeHKOUUTHI, colepxXalidiecs B KpoBM U TKaHaXx. UMeloT
AoNbyaToe AApPO U KpynHble rpaHyibl. CogepxaT NMPOAyKThl, BhUAC/JEHME
KOTOpbIX 00YCNOBIMBaeT OCYHIECTBICHHE BHEKJIETOYHOrO KUJIJIMHIa KJie-
TOK, B YaCTHOCTH TNapa3uTapHBbIX.
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Inudemuueckud npoyecc — 1npolecc BO3HUKHOBEHUS, PaCTIpOCTpaHeHUS
Y IpeKpauleHUs Cpelu HaceJieHHs crnelrpUYecKUX UHPEKUUOHHbLIX CO-
CTOSTHUM.

JnudemMun — KaTeropus MHTEHCHUBHOCTH 3MHIEMUYECKOTO [pouecca, OT-
paxarolliag MacCoBOe MopaxXeHHue HaceJeHUS HHPEeKLIMOHHbIMU Gone3Hs-
MH.

Inumon (demepmunanma) — MUHUMaJIbHbIE YYJACTKH MOJIEKYJILI aHTUTE-
Ha, B3aMMOIEHCTBYIOUIHE C aHTUIeHCBSI3bIBAIOIIMMHU LEHTPaMM aHTUTE]
WM T-KJIeTOYHBLIX pellefiTOpoB, U olpelesioline CneluUdUIHOCTL UM-
MYHHOTO OTBETa.



CD-Knaccupukayma NnoBepXHOCTHbIX MoneKkyn
KNIETOK KOCTHOMO3TOBOro NPOUCXOXKAEHUA

CD Apyroe OcHoBHbIE kcnpeccun
Ha3BaHMe PyHkyum Ha KneTKax
CD 1 [Ipe3eHTalIUA Thy; Dc
a,b, AHTUFEHOB
c,d
CD2 LFA-3 Aleresus T, NK
peLerTop
CD3 CUrHanbHBIH T
KOMILIEKC,
cBszaHHbiN ¢ TCR
CD4 Kopeuentop Th Th
JIUTaHa s
MHCknacca 11
CDS5 Koctumyss- T, sB
uus T, murana
CD72
CDh6 Alresus, T
aKkTuBauus T
CD7 Ilepenaua T
CHIrHana
CD 8 Kopeuentop Tc; Tc
JIUraHn
MHC knacca |
CD9 AKTUBaLIMA M: Eo; Bs; P
M arperauus
TpOMOOLIMTOB
CD 10 He#tpaabHas B; pT
HIOIeNTHAa3a
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D Apyroe OcHOBHbIE Jxcnpeccmua
Ha3BaHue PpyHkyuK Ha K/1eTKax
CD 11 a-LFA-1 Anresus a-T; B; NK: M
a,b;c b-CR 3 b-NK; M
¢c-CR4 c-M

CD 12 ? M:P;N

CD 13 AMMHOMENTHIA- M
3aN

CD 14 Peuentop LPS M

CD 15 Juraun g M; N; Eo
CD62E

CD 16 Fcy RIII OcHoBHas 4acTh M; N; NK
peuenrtopa Fcy

CD 17 JlakTo3u - M;N; P
LiepaMHI

CD 18 B2-uenb T, B; M;
MHTETPUHOB NK; N

CD 19 Cy6beaHHMLIA B; FDC
KopeLenTopa B

CD 20 O6pasoBanue B
Ca-kaHanoB
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CD 21 CyOpeauHuLa B; FDC
Kopeliernropa B
KjeToK wisg CR-2

CD 22 Anresus B

CD 23 FceR 11 HuskoadpprHHbBIHI B; aM; Eo;
peuenTop wns IgE P; FDC

CD 24 AKTHBalIUs B; Eo; Bs

CD 25 a-lenb peliernropa al; aB; aM
IL-2

CD 26 Jdunenmvaun al; aB; aM
nernrTuaasa [V

CD 27 KoctuMynauus T T

CD 28 KocTuMynauus Th; aB
Jmraun s CD 80;
CD 86

CD 29 -1erTb HHTETPU- T, B; M; N;
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SUMMARY

In this work, we would like to draw the attention of the reader to
relationship of materials presented in the book and to emphasize the
following aspects:

1. An immunity system is the basic organism’s system protecting
it from intruding factors of biological aggression.

2. Structurally it is white blood cells’ system spread over entire
organism which interact between each other and different cells of the
organism and release a whole spectrum of biologically active prod-
ucts. Two groups of cells are differentiated among them. Cells of the
first one (phagocytes, granulocytes) take the most active part in
inflammation processes (i. e., the earliest protection processes of the
organism), thus forming the first line of immune response.
Inflammation reactions include mechanisms of the second line of
protection processes of the organism of specific immune response,
which is achieved by the cells of another group, i.e., lymphocytes.
Lymphocytes and products (antibodies) produced thereby make
immune response goal-oriented specifically, that considerably
increases an effectiveness of the entire protection process.

3. Functionally an immunity system has a number of special fea-
tures:

a) It is capable of recognizing foreign and altered own macro-
molecules and cells. Recognition may be accomplished with the aid
of formed ancient mechanisms (lectinlike recognition, recognition
through a system of constant receptors, etc.).

b) Such processes are widely spread in living nature and make a
basis of functioning of many biological systems (recognition of recep-
tors by hormones, mediators, etc.).

However an immune system has also acquired even unique
mechanisms which very quickly allow to generate products (antibod-
ies) and cells (lymphocytes) being capable to a certain degree
(depending on affinity) of recognizing any foreign objects.

Molecules of specifically aimed antibodies, being sorbed on
membranes of various white blood cells, “arm” them and make them
specifically oriented for recognition of foreign objects.

b) Cells and humoral factors of immunity system perform main
process of killing and removing foreign or varied own material. At
present several main mechanisms of killing are distinguished:
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1. Extracellular cytolysis (phagocytes, eosinophils, etc.);

2. Phagocytosis (phagocytes);

3. Contact killing (NK-cells, T-cells (CD8 +), macrophages,
neutrophils),

4. Complement - dependent cytolysis (complement system).

It is these mechanisms that provide for realization of a major
function of the organism’s protection from causative agents of infec-
tious diseases.

c¢) Functional activity of immunity system is closely related to
activity of other systems of an organism. Rather ingenious and
sophisticated structure of their mutual regulation is available which is
far from being thoroughly studied at present.

4. Causative agents of infectious diseases are able to settle down
and parasitize in a host only in a case if they succeed in escaping an
effect of killer mechanisms of the immunity system. For this purpose
parasitic microorganisms have acquired a system of pathogenicity
factors which enable a causative agent to escape some or other killing
mechanisms. In the absence of pathogenicity factors or under the
conditions, when the immunity system succeeds in neutralizing
them, no settling down of the causative agent in the host (and hence
the entire parasitism process) takes place.

5. When treating an infectious disease, basic measures are aimed
at neutralizing a causative agent of the disease and at activation (and/
or correction) of immune response. A whole arsenal of means and
methods of various nature and effect mechanisms are available there-
for (chemotherapeutical agents, bacteriophages, vaccines, immunos-
timulants, immunoglobulin preparations, etc.).

6. Existence and keeping an infectious disease in reality is possi-
ble only on a level of populations. As distinct from an infectious
process, when actions of a causative agent are considered under the
conditions of one organism, interactions of populations of parasites
and their hosts are considered under the conditions of epidemic
process. Besides heterogenicity and variability of populations form
the basis of dynamics (phasing) of epidemic process.

7. Currently there is a certain set of methods which allow to influ-
ence and to control epidemic process actively. It’s the most reason-
able to use these methods as the components of a certain system of
measures that are named as anti-infectious (antiparasitic) programs
in the international practice.
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The author is pinning his hope that the material presented in this
book to somewhat extent will render an assistance to physicians and
other specialists being engaged in the sphere of struggle against infec-
tions to carry out their professional activities more purposefully and
effectively.
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