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13.1. MOPOODMYHKLIMOHANbHASA
XAPAKTEPUCTUKA MMMYHHOM CUCTEMbDI

MmmyHnas cucrema (ot jart. immunitas — ocso-
60:paTtbcl OT 4ero-nHGO) — 3TO CHCTEMa OPTaHOB M KJETOK, AEATEJNbHOCTb
KOTOpbIX o6GecneunBaeT uUMMyHUTET, T. €. CIIOCOOHOCTL OPraHM3Ma 3aliHLaThCs
OT TeHEeTHYeCKH UYXKEePOAHBbIX TeJN W BelLEeCTB, COXPAHATb I'eHETHUECKHH TroMeo-
cTas. '

[TockoJibKy reHeTHUeCKH uy:KepoJHble Tesa W BellecTBa MOTLYT TOCTYNATb
KaK W3 BHeIHed , cpeibnl (6akKrTepu#, BHPYCHl, MPOCTeHLINe, TOKCHHBI, OGeJiku),
TAK M H3 BHYTpeHHeH (COOGCTBeHHbIe KJETKH ¢ HCKaXKeHHOH TreHeTHuecKOod
uHbopmauveil), MIMMYHHTET PacCMATPUBAIOT ellie Kak CHOCCOHOCTbL OpraHuiMa
pasnuuyaTh «CBOE» U «HEe CBOE», COXPAHSATb CBOIO GUHOJOrMUECKYI0 WHAUBHLYaJb-
HOCTb.

Mop@osornyeckd WMMYHHas cucTeMa MOpeactas/isieT co60H COBOKYITHOCTb
BCeX JHUMGOUIHBIX OPraHOB H CKOIJIEHHH JHUMQOHUAHBIX KJIETOK Tena, KOMMY-
HHKAUHs MeK/1y KOTODbIMH OCYLIECTBJSETCSt uepe3 KPOBOTOK W JHMQOTOK.
TnaBHoil kaeTouHOH QOpMOH HMMMYHHOH CHCTEMbL SBJIAETCA  AUMPOYUT.

JlumbouaHble opraHbl NPHHATO pa3feasiTh HA LEHTpa/bHble (NepBHYHBIE)
1 nepudepuueckue (BTOpHuHble). K HEHTpasbHBIM OTHOCSHT THMYC (BHJIOYKOBYIO
xKese3dy), ¢dabpuuneBy 6ypcy (y OTHI), KOCTHBIA MO3r; K nepHdepuueckum —
JuM@paTHYeCKHe y3Jibl, MHHIAJHHBl, Cesle3eHKY, MNMeiieposbl GJASIIKH TOHKOrO KH-
IWHYHHKA, QOJNIUKYJbI annenjuKea.

B ueHTpa/bHBIX JHMQOHIHBIX OpraHax o6pa3yloTCA HCXOAHbIE CTBOJIOBbIC
kieTkn (pasnen 11.4), ocyiecrsisiercss npoJudepalnrds U nepBHYHaAs JAud-
(epeHIIHpOBKa HMMYHOKOMIIETEHTHbIX (OTBETCTBEHHBIX 3@ HMMYHHUTET) KJIETOK —
aumpounTos. B nepudepruuecknx nuMQoniHbIX oprasax NpoUCXOAUT CO3peBaHUe
JUMQOUKTOB, UX NMPOJIH(EPaLHs] B OTBET HA AHTULEHHYIO cTumyasiyuo. O6uias
CXeMa pacroJ/oXKeHHA U B3aHMOACHUCTBUA JIEMEHTOB HMMYHHOH CHCTeMBL Y ATHIL
1 MJEKOMHTAIOLUX TpHBeJeHa Ha pucyHkax 155 u 156.
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Puc. 155. llentpanbhele H nepudepuueckrne OpraHbl M TKAHH HMMYHHOH CHCTEMbI NTHIL

Puc. 156. Oprasbl HMMYHHOH CHCTEMbl MJIEKOTIH-
TaIOILHKX.
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IlepBHuHbie AHMAOHIHBIE OpPraHbl.
B KpacHOM KOCTHOM MO3ry H ME€4eHH
(y. maoxoB) HaxoaATCs CTBOJIOBblE
KJEeTKH, AAOLIHe HayaJo BCeM THNaMm
K/J1eTOK KpoBH. Hekotopeie us crsoJio-
BbIX  KJETOK, 3alporpamMmMHpOBaHHbIE
Kak JiiM(OLHTaPHbIE, MUTPUPYIOT C TO-
KOM KpDOBH' B THMYC, Tle pa3MHOXa-
I0TCA U AN PepeHLHpPYIOTCS B JHMbO-
unThl (T-THMGOUUTDI, HIH THMYC3aBH-
cumble). [{uddepenunposka npoucxo-
JHT, BHIUMO, NMOJA BJHSIHHEM 0cOo60ro
rymopaJjibHoro d¢akrtopa, BbipabaTthl-
BaeMoro sMHTeNHeM THMYyca.

Jpyrasa rpynna cCTBOJIOBBIX KJIETOK
noceasieTcsi M AuddepeHuHpyerca B
(habpuuneBoit 6ypce NMTHL — JUBEPTH-
Kyiie kioakd (B-auMbountsl, uau 6yp-
CO3aBHUCUMBIE). - Y  MJEKONHTAIOLIHX
3KBUBaJeHTa (abpuuueBoii 6ypchl He

_HalaeHo. [Ipeanonaraior, uto ee GYHK-

LHIO BBITOJNHAET JJHOO caMa KPOBETBOP-
Has TKaHb KOCTHOrO MO3ra, Ju6o JHuM-
daTHuecKHe neilepoBbl 6AAIKH, pacno-
JIOXKEHHbIE B CTEHKE TOHKOT'O KHLIEYHH-
ka. C HacTynJeHHeM T0JI0BOH 3PeJloCTH



.'",“‘ o'w’ wa,me,"a’ac]nm'a‘ . L ki
© -(rompKo y vy i

Puc. 157. Cxema passutust T- ¥ B-a4MGOUHTOB H3 CTBOJOBBIX KPOBETBOPHBIX KJETOK.

TUMyC 4 pabpuurena 6ypca yMEHBLIAIOTCS B pasMepax H 3aTeM NOIBEPraioTcs
- uuBoJiolku. Cxema pasputus T- v B-1umdonMTOB npuBegeHa Ha PHCYH-
Ke 157.

Bropuunbie numdonsnbie opraHsl. Yactb JUMQOLUTOB, MPOLIEABIMX «KYpC
oOyuenusi» B THMyce M ¢dabpuuuenoil 6ypce ¥ o6JafalOLHX [OMHOH HMMYHO-
KOMITETEHTHOCTBIO, [epeHoCcHTcsl (elle B 3MOpHOHAJbHBIH NepHoA) B Iepude-
puueckde 1UMbOHIHbIE OPraHbl — JUM@aTHUeCKHe y3Jbl, CeJle3eHKY, MHHAAJIHHBI, .
aumdosnuTesdaibible  06pa30BaHHA B CJAU3UCTOH  XKeJyLOYHO-KHIIEYHOro
TpaKTa, AblXaTeNbHbIX W MOUENoJOBhIX nyrelh. B sumdaruueckux Qoanukynax
3THX oO6pas3oBaHUHl pa3U4yaloT THMYC3aBHUCHMble W THMYCHE3aBHCHMBbIE 30HBI.
B nepsouix cenarcs T-nuM¢pounTEl, BO BTOPbIX — B-nuM@pOUHATHI.

Hanpumep, B nuMdaTHyeCcKHX y3JaxX THMYCHe3aBHCHMOH 30HOH sBJseTCs
KOPTHKAJbHBIH CJOH, pacno/ioeHHblH O6JHKe K INOBEPXHOCTH; B ero QoJJu-
KyJaX HaxoAsiTcd rJaBHbiM -06paszoM B-aumdouursl. I[lapakopTuka/bHbiii
CJ10¥, npUJEraioWnii K MeAyJJIAPHbIM CHHYCaM, COCTaBJseT THMYC3aBHCHMbIH
caoi, copepxauwmi T-kaerku (puc. 158). OnHako peskoll rpaHuibl Mexny
30HAMH HeT, MOCKO/IbKY HMMYHHBEH OTBeT TpebyeT, KaK NpaBuJ/o, B3aUMOIEHCTBHSA
mexay T- u B-numdountamu.

B cesieseHke, BolIOJHAW0UIECH poib (uIbTpa A1 KpOBH, 06€ 30HH HAaXo-
JIATCSl IO COCeACTBY, B GeJiol nysbne. HenocpeacTBeHHO BAOAb apTepHil pacro-
JIOXKEHa THMYC3aBHCHMasi 30Ha, KHapy»XH OT Hee — THMYyCHe3aBHCHMasl 30Ha.

Liupkyasuus aumdounToB. JIMMOPOUHTL NOCTOAHHO UUPKYJHPYIOT B COCTABE
KPOBH WJH JHMbB MO €0CYJaM KPOBEHOCHOH H JuMdaTHueckod cucrem. JIum-
(baTHueckast cHCTEMa Y JKMBOTHHIX, SB/IAIONIAACH 4YacTbl0 MHKPOUHPKYJISA-
TOPHOTO pycia, Bk/alouaer B ce6si: muMdaTHuecKue KanuaIapbl, JUMbaTayecKue
COCYZbl, NOBEPXHOCTHble K TIjy6okHe JuMdaTHyecKue y3Jjbi, NpaBbld Jaumda-
THUECKHH CTBOJ W rpyAHOH JHMdaTHyecKHH MpPOTOK, uepe3 KOTOphle JuMda
nonajnaer B BEHO3HOE PYCJoO:

JlumbaTtuueckde Kanwljsipel B OTJHYHME OT KPOBEHOCHBIX CJIENlo  3aKaH-
YHBAIOTCA B MEXK/JETOYHBIX [POCTPAHCTBAX, HMEIOT TOHKHE, MOXAT/IHBLIE CTEHKH
1 O60JbIUMA NPOCBeT, COAep:KaT KhaanaHel. Kanuanspsl sanosHenbl JHMOOI,
TOK KOTOPOH HampasJ/jeH B OJHY CTOPOHY — OT TKaHeHl K BEHO3HOMY pyciay.

Jlumdbaruueckue Kanuasipel nepexoidaT B JUMdbaTHUECKHE COCYIbl, M0 XORY
KOTOPbIX PacroJjioxeHsl JuMpaTuueckue ysiol. OOGbIYHO B JUM@PaTHYECKUH y3en
BXOJHT HECKOJbKO INPOTOKOB, BBIXOAAT e 1-—2, HO 6oJiee KpYNHBIX. Takum
o6pasoM, JAuMdaTHUeCKHe Y3aAbl- BBIIOAHSAIOT POJb (GUJALTPOB I JAUMSLL
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NprHOCAILME AUMGATHICCKKE COTYAN

- NapaxopTHKaNLHBIN
CNOK (B OCHOBHOM

Meayanaphbie /
CHHYCH /
BuiHOCAWMI
nuMbaTHIECKHii COCYR

Puc. 158. YupoluenHasi cxema cTpoeHHsA Aumba-
THYECKOTO y3Ja.

[TocTosiHHBIN TOK JUMEB! 06ecneyn-
BaeTcsl HENPEpPBhIBHBIM 00pa3zoBaHHeEM
TKaHeBOH »KMIKOCTH {mepexoasilieil u3
MEKKJIETOUHBIX HPOCTPaHCTB B JuMa-
THUECKHE KalUJJIsSIphl), a TaKxKe CoKpa-

_THTeJIBHOH CMOCOGHOCTBIO COCYHOB - H

HaJuuHeM KaanaHoB. Bcnomoraredb-
HBIMH hakTopaMu HABJSIOTCA JABHUra-
Te/bHas AKTHBHOCTb MbILIL, OTPHILA-
TeJibHOe JaBJeHHe B MPYNHOH MOJOCTH,
yBeJHUeHHe ee o6beMa NpPH BAOXe.
Cpennsisi CKOPOCTb JBUXKEHHUST JHMPbI
cocrasssier 300 MM B 1 MuH.

Jlumga (nat. lympha — uucras
BOJA, BJAra) — XKHAKOCTb LIEJOYHOMH
peakuuu {pH 7,5—9,0), no cocrasy

OnHM3Kasa K IJa3Me KPOBH, HO COAep-
xKauass MmeHbwe GenkoB (2,5—4,0 9%). [Ipu ronopanuu saumda npospauuasi,
GecuseTHasi HJIM CJIeTKa KeJITOBaTasi; NOC/]e NpHeMa KOPpMa CTAHOBHTCS Hempo-
3pauyHOM, ¢ NOBBILIEHHBIM CONCPKAHHEM 3MYJbIHPOBAHHOTO XHDPA (XHIOMHKPO-
HOB, JIUNONPOTEHA0B HU3KOH MJIOTHOCTH) . JIHM(ba COLePXKHUT OUeHb MAJI0 IPUTPO-
U¥TOB H MHOro JumpouutoB (a0 20 thic. B 1 wmka). JlumdouuTsr Murpupylor
H3 KPOBH B MeXTKaHeBO€ NPOCTPAHCTBO, 3aTeM uepe3 CHCTEMbl MaJblX JHMdaTH-
YeCKHX COCYHOB NonajaiorT B JumbaTHUecKHe Yy3Jbl, CHOBA BO3BPALIAKOTCA
B IpyAHOH JIMM(paTHHeCKHH NMPOTOK H uepe3 Hero B KpoBsiHOoe pycJo. [locrosH-
HAafA UMPKYJAALUA JUMQPOUHTOR 0GecneYHBaeT HX KOHTAKT C AHTHr€HAMH H APYr
C Ipyrom, a Takxe pacnpejejeHnHe aktusuposanibix T- # B-kaetok no nepude-
pdueckuM JHUM(POUAHLIM TKAHAM.

M3 ofuero kosHuectTBa JUMGBOUHTOB, LHDKYJIHPYIOWHX B KPOBH U JHM(e,
npumepHo 75 9% npuxoautcst Ha oa0 T-nuMdbounrtos, 15 % — Ha ponw B-num-
dountor 1 10 % — Ha kIeTKH, He OTHOCAUIHECH HH K TOH, HU K Apyro#l rpynne
(HyAb-KAEeTKH, A K-KaeTkH).

13.2. MMMYHHRIAH OTBET. EFO THIbI,
KJIETOYHLIE OCHOBbI ¥ MEXAHM3M

Tuno uMmyHHOro orsera. MMMyHHBIH oTBer — 5TO
peakiusi opraHHaMa Ha BHEADEHHe UYXKAbIX eMy MaKpomoJiekyJ. BeiecTBo,
crnocoGHOe BLI3BATH cllelHUYECKHH BMMYHHBIH OTBET, HA3LIBAeTCA QHTHU-
ZEHOM. .

MMMyHOreHHOCTL aHTHTeHa, T. €. CIOCOOHOCTb Bbi3blBaTh MMMYHHBIH OTBET,
3aBHCHT HE TOJBKO OT €ro YyXepoAHOCTH, HO H OT MOJIEKYJASIDHOH Macchl
(mosiekyabl Maccoit meree 5000 o6bIYHO He UMMYHOI'€HHBl), CTPYKTYPHOH retepo-
FeHHOCTH, YCTOHYHBOCTH K pa3pylleHHI0 depMeHTaMH, BHAA >KHBOTHbIX.

B npupoae cyuwecTByeT rpoManHoe MHOXECTBO AHTHIMEHOB JKHBOTHOTO,
PacTHTENIbHOrO U MHKPOOHOro mpoucxoxjeHust. OHH MOryT ObITb KjaccHGHLK-
pOBaHBl MO pa3HbIM MPH3HAKAM, B TOM YHCJIE W MO XapakTepy cneilddUYHOCTH
(BULOBBIE, TPYNTIOBLIE, FrETEPOTreHHbBIE, CTaMOCnelH(pHUecKHe B OHTOreHe3e | Ip.) .
[IpumepaMu aHTHI€HOB MOTYT CJYXKHTb, B YUACTHOCTH, AHTHI€Hbl FHCTOCOBMECTH-
MOCTH, Y4YacCTBYIOLlHe B paclo3HaHHH M YCTPAHEHHH AHOMAJbHBIX KJETOK
opraHuaMa WUJH TPacCHJIAHTHPOBAHHBIX TKaHeH; asjepreHbl KHBOTHOTO H PacTH-
TeJbHOTO MPOUCXOXKAeHHST (Nblblia, YCINYHKH KOXKH, BOJIOCH, Nepbsl U Ap.),
BbI3bIBAIOIIIHE TIOBBILIEHHYIO UYBCTBUTENbHOCTH OPraHM3Ma; rpynioBbie aHTHIE€Hb
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* KPOBH — [VIIOKONIPOTEH/bl, KOTODbI€ XOTA W HE BbI3bIBAIOT O6pPA30BaHHsl AHTH-
TeJl B OpPraHu3Me, HO pearvpyloT ¢ HUMH in vitro (pasngea 13.5). ,

H3BecTHnl ABa OCHOBHBIX THIA MMMYHHHIX OTBETOB OpraHH3Ma Ha aHTH-

reH — eymopanrvubil v Kaerounsil. OTBET eYMOPAAbHO20. THIIA COCTOMT B BhIpa-

60oTKe aHTHTEJ, KOTOPHE LUHPKYJIUPYIOT B KPOBH H_cHelM(bHUECKH CBA3BIBAXOTCS C

UY)KEPOAHBIMH OPTaHMU3MY MOJIEKYJIaMH. I/IMMyHHbIHA OTBeT K/AeTO4HOeO THIA
BKJiouaer o6pasoBaHne cneuuannsuposanﬂmx‘ﬁé"r'o"K pearupyouux ¢ aHTure-
HOM MOCPEACTBOM €r0 CBSA3bIBAHHA H NOCJENYIOUIETO paspyiueHs. KieTouHbli uM-
MYHHTeT o6pallleH B OCHOBHOM IPOTHB KJIETOUHbIX aHTHIeHOB — 6akTepHuit, nato-
reHHBbIX TPHOOB, UYKEPOAHBIX KJIETOK K TKaHel (rmepeca)XeHHbIX HJIH ONYX0JIeBbiX).

JBa OCHOBHBIX THNA MMMYHHbIX peakuMi omnocpeaynoTcs pasubuvm KJac-

THMYCOM Hapymam'c;{, OILHaKO, He TOJIbKO KJIETOYHble HMMYHHbI€ peaKLHH,
HO H NMOHHXKaeTcs CMocoGHOCTb K BLIpabOTKe aHTUTeJN. JTO CBA3aHO C TEM, HTO
HekoTopbie T-KJeTKM «KoomepupytoTcsi» ¢ B-kmetkamn B mnpouecce dopmupo-
BaHHUS r'yMOpa/JbHOIO MMMYHHTETA.

Mexann3m uMMyHHOro otsera. [lo CTHMYJSILMH AHTHFEHOM («B IIOKOe»)
T- n B-numbountsl Mopdonoruueckn mano pasanurmbl. OTanddepeHunposats

i T

{8 MnasmarniecKan Knerka

finmdotnact §

bnactu

Cnelmﬂ::lecxn ow:z::m:nposauuue g-cHHTEIMp:

uuuyuoul or‘ weecKol namaTy)  MNa3MaTHYecKwe KneTkn
H NoBTOPHLIA KOHTAKT C aHTHreHoM
: 5 MHOromcRenHpe "Kunnephl” ‘

OGpasopaHne aHTHren
g AxTHBHBIE MaKPOGArn N (rymopasbhbii
AKTHBAUMA HMMYHOSIOTHYECKON WMMYHHTET)
namaT™

Puc. 159. Cxema yuactusi T- 1 B-auMcbouuToB 8 KAETOUHOM H TyMOpPaJibHOM UMMYHHTETE.
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HX MOXKHO JIH60 nyTeM BbIsiBJICHHS HMMYHOIJIO6Y/IHHOB — pElLeNTOPOB Ha MOBEpPX-
HocTH B-1nmM¢ounToB, 1160 .nyTeM onpeesneHus pelenTopoB K 6apaHbUM SPUTPO-
LHMTaM Ha NMOBEPXHOCTH T JIHMq;)OLLPITOB (peaxupm oﬁpaaoBaHnﬂ «spmpoumap
HbIX PO3ETOK>).

Tlog BnusiHUEM AaHTHreHa NPOUCXOASAT nponmpepaunﬂ 14 nmpq)epeﬂuupoBKa
H Tex M JPYrux KJaeToK. AKTHBHpoBaHHble T-kaeTku TpaHcHOPMHPYIOTCS B
JMMPOO6IACTBI, KOTOpHIE ' RAIOT HAYaJO HECKO/bKHM CyOmoOmyJsillHiM KJETOK
(puc. 159). Cpenn HuX akTHBHblE T-THMGOUUTH-«KUALEPBLY - («YOHMILBI> ),
T-aumdbouuTe-cCynpeccopst, TNOAABJAOIIHE HMMYHHbIH orBer, T-muMdonuTh-
Xeanepoi, HHTEIPHPYIOLLIHE UMMYHHBIH OTBeT nyTeM KoolepaluHd ¢ -B-nmumdoun-
TaMH NpPH BbIpaGOTKe aHTHTEN WIH NyTeM CTUMYAsiuuu T-kneTok-kusiepoB. Bce
3T T-KJeTKd-napTHepbl 06JajaloT OJHHAKOBBIMH AHTHTE€HHBIMH DeLenTopaMH
¥ OJIMHAKOBbIMU AHTHI€HAMH IJ1aBHOTO KoMIIekca rucrocoBmectumoctd (ICKID).
[Tocnennue npeacrasasior co60iH MeMOpaHHBIE TJIHKONPOTEHAL! KJIETOK, obecre-

YHBAOLHE HX HMMYHOJIOTHYECKYIO COBMECTHMOCTD.

AkTuBHpOBaHHbIE

BCeX ‘Honyasiui
KOTOpbIe DEryJIHpPYIOT MpOsiBJEHHE KJe-

T-aumbounTtsl
pacrBopHMble (akTopbl (aumgporunet),

BbILACJAAIOT TakKxXxe

TOYHOTO HMMYHHUTeTa (CYNPECCHIO, KOOMepaluio, NpHoOGpeTeHHe crelHdHUecKHnX

/- AHTHrEH

* HopmanbHuii
——Zr WMMYHHBIR
oTeeT

HopmansHoe xuBoTHOE

HUMmynHoro
- QTBETa HeT .

Wimmynnsti
—~—3= OTBET
BOCCTaHOBMACA

OGnyyeHHoe XHBOTHOS,
nonymBILEE NUMBOUNTH

or Hopuans(rgoro XHBOTHOIO

orsera Heyv

0Gnyvennoe XHBOTHOE,
NONYIMBIIGS ADYTHE KNETKH
or nopuanworq XWMBOTHOIO

\‘

Puc. 160. Omnwit, HJ]JIK)CTpPlpleLLlHH OTBETCT-
BEHHOCTb JHM(}OUHTOB 3a y3HABaHHE uyxe-
poaHbix autureHos (B. A. AnGeprtc).
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" [IpOTeHJ HHTepJeHKHH,

csoficTB T-MHMQOLHTAMH) K aKTHBH-
pPYIOT parouuTapHyio aKTHBHOCTb MaK-
pocaros (paszen 11.5). Ilpumepamu
JUM(OKHHOB MOT'YT CJYXHTb T[JIIOKO-
CTHMYJHPYIO-
wnf poct U npoaudepaunnio T-1umpo-
HUTOB, M 6esoK HHTepdhepoH, noaa.-
JSIOUIKA  pa3MHOXeHHe BHDYCOB M
OJHOBPEMEHHO YCH/JAHMBaWOUWHUi ¢aro-
LUTO3:

Bce nposiBieHus  (PyHKUUOHAJb-
HbiX OCOGEHHOCTER OT/eJNbHbIX Cy6Ho-
nyasiud T-nuMPOUUTOB MOXKHO Ha-
6aonaTh in vitro, Bo3aeldcTBYA HA HUX
0CcOGbIMH 6€JIKOBbIMH BelleCTBAMH —
AeKTUHamu, 06/1ajalolMMH  MHTOTeH-
HOH ‘AKTHBHOCTLIO. : .

AKTHBHpPOBaHHblE aHTHUreHom B-
JUMGOUHUTHl CTAHOBATCA 3aTEM INPOAY-
neHTamMu aHTHrtes. IIpu mepBoM KOH-
TaKTe ¢ aHTHFeHOM MPOHCXOAMUT HX Ha-
yaJIbHast aKTHBallusl, WIH ceNcubuau-
3ayus. ‘HekoTopble B3 JOUEPHUX KIETOK
NpeBpallalOTCs B KJAETKU UMMYHOAOU-
yeckoll namATu, ApyTHe OCeAaloT B Ie-
pHbepHUeCKHX JUMQATHYECKHX oOpra-
Hax. 3iecb OHH NPeBPallAIOTCH B n2a3-
Mmartuveckue Kaetku, obaanamoliue xo-
pOLIO Pa3BHUTbIM TPAHYJSPHBIM 3HI0-
njasmariueckuM peTHkyaymom. Ilnas-
MaTHUYECKHEe KJETKH INpH ydacTHH T-
JHM(OIHUTOB-XeNepoB HAUYHHAIOT BhI-
pabaTbiBaTh aHTHTEJIa, KOTOpblE Bblie-
JSIOTCA B IJa3My KPOBH.

KJie'tkd UMMYHOMIOTHUECKOH aMATH



HE JaI0T NePBUUHOIO HMMYHOJIOTHYECKOTO OTBETd, HO NPH NOBTOPHOM KOHTAKTE
C TeM K€ aHTHUTeHOM JIerKO MPeBPalIaloTCH B KJIETKH, CEKPeTHPYIOLHe aHTUTea.

Cxema onbiTa, NOATBEPKIAOILEr0 OTBETCTBEHHOCTb HMEHHO JUMQOUHTOB
3a y3HaBaHHMe 4YyKEpOJHbIX AHTHIeHOB, NpUBeAeHa Ha pHcyHke 160. O6jayue-
HHE JKHBOTHBIX ramma-lyuyaMH NPHBOAHT K ru6eaH JUMQOUMTOB; HMMYyHHBIH
OTBeT HAa BBEAEHHE AHTHFEHA Y TAKHUX KHBOTHBIX OTCYTCTBYeT. Y 06/yYeHHOTO
JKHBOTHOTO, MOJIy4HBILETO JHMMOUHTE OT HOPMAJbHOIO A0HOPA TOH Xe HHGpes-
HOJ JIMHMH, peaKLHs Ha aHTUICH BOCCTAHABANBAETCH. ¥ 06JYUEHHOTO JKUBOTHOTO,
NOJNYYHBILEro Apyrue (HeauMQOLHTapHBIE) KIETKH OT HOPMaJbHOFO [OHOpA,
MMMYHHBIH OTBET HE BOCCTAHABJMBAaETCH,

13.3. AHTMTENA.
MX B3AMMOJEACTBHE C AHTUTEHOM

Crpyktypa M cBoiicTBa anTuTe]N. AHTHTENa — 3TO
CJ0XKHbIe 6esikd (TVIIOKONPOTEHbl), KOTOpble 06pa3yioTcsi B OpraHU3Me Temo-
KPOBHbIX >KHBOTHBIX B OTBET Ha IapeHTepasjbHOe MOCTYNJeHHe AHTHreHA H
cnocoGHble cnenu(prueckd B3aWMOJEHCTBOBATH € 3THM AaHTHreHOM. $IBaSIOTCA
rJaBHbIMH  3(EKTOPHBIMH MOJEKYJaMH TyMOpaJbHOrO HMMYHHTETA Y XKH-
BOTHBIX.

AHTHTE1a coaepxKaTcs B raMma-rjoO0yJMHOBOH  (PPAKUUH  CbIBOPOTKH
KPOBH H B JjiuMe (LUMPKYJAUPYIOLIMe aHTHTeIa), B MOJIO3UBE H ceKpeTax (cekpe-
THPYIOLHE aHTHTeNa), HA IIOBEPXHOCTH KJAETOK, HANPUMED 3MHUTENNs CJAH3UCTHIX
o6oJioueKk (cBsA3aHHble ¢ MeMOpaHO¥ aHTHTesa).

B Hacrosiiuee Bpems aHTHTe/la MPHHATO HA3LIBATH UMMYHO2A06Y AUHAMU.
B cymMMe OHM COCTaBJSIIOT OKOJIO '/5 MAacchl BCEX CbIBOPOTOUHBIX GEJIKOB.

CxeMaTHYHO MOJEKy/Ja HMMYHOIJIOOYJHHOB COCTOHT W3 UeTblpeX M[OJH-
NeNTHAHbIX Henel, coelMHEHHbIX MeX/1y co00# AuCyabdHAHBIME MOcTHKaMu. [1o
MOJIEKYJISIDHOH Macce pasJndyaloT [Be OJHHaKOBble Jerkue uenu (L-uemwy,
npuMepro mo 220 aMMHOKHCJOT) H [1B€ OJHHaKOBble Tsxeable uend (H-uenw,
npumepHo no 440 amuHoKuca0T). B Mosiekyne uMelOTCS 1Ba aHTHIEHCBS3bI-
BAIOLIMX YYaCTKa, B. TMOCTPOEHHE KOTOPbIX JIerkHe M TsXKejble LeMH BHOCAT
paBHblfl BK/AajA. AHTureHHble CBOHCTBA WMMYHOT/IOGY/HHA ONpee/sieT «XBOCTO-
Basi» objactb, Kotopasi obpasyercs Toabko H-uensimu (puc. 161).

B kpoBH uesioBeka obHapyxe-

Hbl 5 pa3HbIX KJACCOB HMMYHO-

rao6ynndos:; IgA, 1gD, IgE, 1gG v

H IgM. KaxXAbli KJAACC AHTHTEN  Aururew-censwsanumit AHTHreH—CBA3LIBAIOLLNIA
umeer. H-uens coorBercTByIO- yuactok yuacTok
uero THNA, NPHAAULYIO «XBOC-
Ty» OMNpejeeHHylo. KoHdopMma-
nuo (puc. 162). dra koudopma-
1ua ofnpeaesier GHOJOTHUECKHE
CBOHCTBA KaXJOTo KJacca HMMY-
HOTJI00YJIHHOB, KOTOpre nepeumc- o
JIEHbl HHXKE. 5 - Nerkan uens (L)

Taxenan ueno (H)
HlapHupHbie
yuacTkn

aneeo)x ]

Puc. 161. CxemaTtHueckoe H306paxernne
TUMHYHOH MOJIEKYJIbl aHTHTENa, COCTOA-
el W3 ABYX HAEHTHUHBIX TsOKeanx (H)
W JABYX HAEHTHYHBLIX Jerkux (L) uenefi. COOH COOH
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Knace Ig %, B niasme OcHOBHBE DYHKIHH

IgG -70—80 ,  AKTHBHPYIOT (arouThl U CHCTEMY KOMIMIEMEHTA. Y ue/loBeKa H HEKo-
’ ) TOPHX BHIOB XHBOTHEIX MPOXOAAT Yepe3 MIALEHTY B KpOBb NJIOAa

IgA 10—15 OCHOBHO# KJACC aHTHTEN B MOJO3HBE M CeKpeTax — CJOHe, criesax,

CJIH3H
IgM 5—10 O6pasylorca Ha paHHeﬁ cTajHH HMMYHHOro oTBeTa. Peuentops
- B-smumdounToB. AKTHBHPYIOT CHCTEMY KOMILJIEMEHTa

IgE 0,1 CrocoGCTBYIOT CeKpElUHH TYYHBIMH KjieTkaMu H 6asodmuiaamu GHo-
) TeHHHIX AMHHOB THCTAMUHA H CEPOTOHHHA. D exTophl aiepruy

IgDh 0.1 ) ﬂs.nmo-rca peuentopamu aas amurena Ha HEKOTOphIX B- Jmmpoumax

N3 npuBeneHHbix HAHHBIX CJeLyeT, UTO AHTHTENA MOTYT cnocoécmosaTb
YHHUTOXKEHHIO YY>KEPOAHBIX Te1 (HanpHMep, MHKPOGOB) C MOMOUILID TPEX PAa3HAIX
MeXaHH3MOB: YCHJIeHHs (arouuto3a (myTeM CBA3LIBAHHA ¢ peLenT paMH Makpo-
daroB ¥ HeHTPOHJIOB), AKTHBAUHU CHCTEMbl KamHaemeHTa (OGeIKCBOrC KOM-
NJIeKCa CbIBOPOTKH, yYaCTBYIOIIErO B PeaklMH aHTUIeH — AaHTHTENO W BhI3bIBAIO-
ILLero JIM3HC KJAeTOK), CTUMYyasuHH ¢yHkuuH K-knetok (amumdonuros 6e3 T- uan
B-mapkepoB, . 06/1a3a0IUHX UHTOTOKCHUECKUM. HefCTBHEM). ITH _MeXaHH3MBbl
H306paxenbl Ha, pucyHke 163. Kpome TOro, aHturtesa MOLyT NPHCOELRHHATHCS
K BHpycaM WaH 6aKTepHaJbHBIM TOKCHHAM H npenomparua'rb HX CBfI3bIBAHHeE
¢ pelenTOpaMH Ha KJETKAaX-MHIUeHAX.

B KpOBH Ce/IbCKOXO3SIHCTBEHHBIX »KHBOTHBIX (KPYMHOrO pOraTtoro CKoTa,
CBHHel, oBel, KO3 H Jollajgell) o6HapyxeHO 3 K1racca HMMYHOIVIOGYJHHOB:
IgG, IgA, IgM, npuuem IgG umeer aBa noakaacca (IgG, n 1gG,). B moso-
3HBe XXHBOTHBIX, MO-BHAMMOMY, COLEpXAaTCA BCe 3 Kaacca HMMYHOIJIOGYJHHOB,
HO npeumyuiecTBenHo 1g@G, B monoke npeobnanaior IgA u IgM. ¥ HoBopoxIeH-
HbIX XXHBOTHBIX AHTHTENA B KPOBH OTCYTCTBYIOT, BIEpBhble OHH MNOJYdYAIOT HX
¢ MoJ03uBoM MaTtepu. Co6CTBEHHBIH CHHTE3 AHTHTEJ HAYWHAETCHA Y TEJNAT C JABYX-
HeJIeIbHOTO BO3Pacra, HO NPOMCXONHT O4eHb MENJEHHO, 4TQ CBSI3aHO C (YHK-
LIMOHAIbLHOH He3pesaocTblo JUMGpOHAHOA TKaHH.

[Tockosibky HMMYHHast cucTeMa MoxeT crneuuduyecKH pearHpoBaTth Ha
6ecuncIeHHOEe MHOXECTBO Pa3HbIX AHTHI'€HOB, €CTECTBEHHBIM SIBJSIETCS BOIDOC:
Kak BO3HHKaeT TaKoe MHorooﬁpasue anTHTEN?

CornacHo NPHHATOA KAOHAAbHO-CEAEKUUQGHHOU Teopuu KJeTOYHasl fonyJs-
IIMA HMMYHHOH CHCTeMbl HEOHOPO/HA: HMeeTCH CTOJNbKO B-1uMbpoLHTOB (TOuHee,
ceMeHCTB, WIH KA0H08 B-K/1€TOK), CKOJBKO HMeeTcsl THIIOB AHTHTEN, a YHCJAO
MOC/IeJHHX COOTBETCTBYOT UHCJIY BO3MOMKHBIX aHTHreHOB. MlHaue rosops, JUM(pO-
LUMTHl — 3TO 3apaHee 3amporpaMMHPOBaHHblE KJETKH, CNeUH(PHYHOCTE KOTOPBIX
BO3HHKaeT 6e3 yuyacTHsl aHTHIeHa («KOMMHTHpOBaHHbIe» KJIeTKH) . ¥ CTaHOBJIEHO,
YTO B OpraHM3Me Mblliell npu poxkaeHuH umeercs 104, a y B3pocsbix Mbied —
107 pasHbIX «KJOHOTHNOB». AHTHI€H He BbI3bIBAeT Bblpa60TKy crneuHpruIecKHX
LJISl Hero aHTHTeJN, a .OTOGHPAET Te KJETOYHbie KJOHBI, KOTOPHiE ero «y3HaioT».
Tako#t or6op Befer K npoaudepalyy OTOO6PAHHBIX KIETOK. Bce HX NMOTOMKH
NaloT aHTHTeNa OJHOH cMeUH(HUHOCTH, CBS3BIBAIOLUIME TOJBKO TOT AHTHIEH,
KOTOpbIi BbI3BaJ HX pa3MHoxenHe. OTCI0a O4EBHAHO, YTO H HMMYHOIJI06Y/IHHBI
MHOroBapuHaHTHbl. KaxJblfl HX KJacC CONEpXKHT MHJJIHOHB PA3HBIX aHTHTeJ,
OTJHYAIOIKXCA APYr OT J[ApPYyra JHTHIEHCBSA3LIBAIOLIMM YYacTKOM H @MHHO-
KHCJIOTHOH M0C/eA0BaTENbHOCTBIO.

C TOYKM 3peHHSI I€HEeTHKH pa3HooOpa3He aHTHUTeJ — 3TO pe3yJbTaT fepe-
MeleHu# H peKOMOHHaUHH B mpouecce o6pa3oBaHUA TIeHOB, OTBETCTBEHHBLIX
3a CHHTe3 DAa3JHYHBIX AHTHTEN.

Oas xofAupoBaHusi KaxJo# MOJEKYyJbl aHTHTENA HCIONb3YeTcs, Mo KpakHeH
Mepe, OJMH TeH, OKHAKO 3TO HE 3HAYUT, YTO OPTraHH3M JOJXKeH coxepxarb
MHOTHE MHJIJIHOHB! PA3HbIX M'eHOB JJIS1 KAXKA0T0 H3 BO3MOXHBIX aHTHTEJ B OTAE/b-
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HOCTH. B sifpax KJIETOK mpocToO HeT Ta-
koro koauyectBa JITHK. _

Oka3saJsioch, UTO H B JIErKOH H B TH-
KeJOR Lensx aHTHTeJ HMETCH yua-
CTKH C HEH3MEHHOH aMHHOKHCJIOTOH TO-
CJIe0BaTeJbHOCTbIO (KOHCTaHTHBIe C-
obsacti) U 06J1aCTH C MEHSIIOLLEHCS Mo-
€J1eJ0BaTeJbHOCTBIO aMHHOKHCJOT, Xa-
paxkTepHO# AJ51 Kax/Joro Tuna (Bapua-
6esbHbIe V-06aacTh) . BoiicHuA0OCh, 4TO
I HK, koaupyiomas BapuabesbHblie 06-
JIACTH KaK JIeTKHX, TaK U TSKEJBIX Le-
nef, COCTOUT H3 'eHOB HEeCKOJBKHX TH-
noB (Bcero okoso 400 BapuabesbHLIX
reHOB), KOTOpDble MOTYT MEHSTb CBOE
NoJIOKeHHe U cobHpaThcA BMecTe ¢ 06-
pasoBaHHEM pa3HbIX KOMOGHHAUHKH. DTO
no3soJseT .cocraButh JTHK nasa 604b-
moro yHcsaa BapuabenbHblx objacTed.
YuuTelBasi TaKXe BO3MOXKHOCTb H3Me-
HEeHHsl HYKJEOTHIHOH mnoc/ef0BaTenh-
HoctH 3THX JTHK, MoXHO moHsTh Mexa-
HU3M 06pa30BaHHA MUJIIHOHOB Pa3HbIX
I'eHOB, OTBETCTBEHHBIX 38 CHHTE3 aHTH-
TeJ.

Takum obpasom, npoGiema o6pa-
30BaHMsI MHOXeECTBA cneuHdHUeCKHX
aHTHTeN H3 064aCTH (PHU3HKO-GHOXHMH-
4eCKOH NMepexojuT B 061aCTh YUCTO re-
HeTHuecKylo. QOueBHAHO, 4TO NepeMeLue-
HHMe reHOB W o6pa3oBaHHEe pPeKOMOH-
HauTHHX JIHK -— s¢dexruBHbiit ¥ Boc-
NPOU3BONSAIIHHCSH MeXaHH3M, C [OMO-
11bI0 KOTOPOTO HMMYHOLHTHI CNOCOGHBI
BhipabarbiBaTh aHTHTeJNa IIPOTHB JIIO-
60#f MaKpoMmoJeKyJbl, o6Janaloied
AHTHIEeHHBIMH CBOHCTBAMH.

[Ipeanonaraior, 4YTOo KAOHAJIBHASA
TEOPHS CNpaBeiHBa H MO OTHOLIEHHIO
K T-numdountam.

BaanmopeiicTBHe aHTHreH — aHTH-
teo. KoMniemeHtrapHsie, T. €. BBAHMHO
COOTBETCTBYIOIIHE IPYr ApPYFy aHTH-
reHbl ¥ aHTHTeNA, 06Pa3yIOT HMMYHHBIH
KOMILIEKC aHTuzer — antureno. [1pou-
HOCTh TaKHX CTPYKTYp ONpejessieTcs
BLICOKOH H36HpaTeJbHOCTbIO H 60Jb-
IO TJIOILAJAbI0O B3aUMOJEHCTBUS Ha
YPOBHEe aTOMHBIX 'PYNNHPOBOK HJIH 3a-
PSAZIOB N0 NPHHUHIY «KJIOU — 3aMOK».
BsaumoaeiicTBre ocyuiecTeasercs 6aa-
rogapss ruapodobHbBIM  BOLOPOIHBIM
3JIEKTPOCTATHYECKHM CBAI3SIM M CHJIAM

TRXENLIG BN £.

Puc. 162. Cxema CTpPOEHHS AaHTHTEN pasHBIX
knaccoB. Kaxmwit kmacc umeer H-uemb ompe-
JieJIeHHOTO 'THTA, NpPHAAIOILYIO «XBOCTY» Ofnpe-
JeJleHHyI0 KoHdOpMalHIo, Onpeaeaaomylo 6uo-
JIOTHYECKHe CBOMCTBA KaX/JOTO KJ1acca HMMYHO-
ra106YAHHOB.
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BHeaApMBLUBHCA OpraHu3M,
NORPLITLIN aHTHTENAMMK

> 3aBHCHMOE OT aHTUTEN YHHITOXEHHE
DarouuTos, yCHAGHHLIH aHTHTENaMn | YHMNTOXEHHE KACTRH C o ywac'mu meyrok

NOMOLBI0 KOMIRIEMEHTa

Puc. 163. Tpn MexaHH3Ma, ¢ [OMOIUBIO KOTOPBIX AHTHTEJAA MOTYT CROcOBCTBOBATH yHH‘{TO)Ke-
HHIO BHEIPSIOMHXCA MHKPOGOB. -

BaH-gep-Baanbca. AHTHIeH IIDH 3TOM CO€/JHHSIETCS] CBO€H aHTHTeHHOH JeTepMH-
HaHTOH (CM. HHXKe), aHTHTEJO — CBOHM AKTHBHBIM LEeHTPOM. IIpu U3ObITKe aHTH-
reHOB HJIH aHTUTEN 06pasyloTCs PACTBOPHMBIE KOMIJIEKCHI, TPH HX IKBUBAJEHT-
HOM COOTHONIEHHH — HePacCTBOPHMBINA MpEUHITHTAT.

AuTdreH, kak mnpasuso, 6ojbile MO pa3MepaMm, YeM MOJEKY/a aHTHTeNa,
TNIO3TOMY NOCJEAHSASE MOXKET Paclo3HABATbL TOJLKO OTAe/bHble YUACTKH aHTHTEHaA.
3TH y4aCTKH HA3bIBAIOTCS AETEPMHHAHTaMH.

DoJIbLIMHCTBO aHTHreHOB MMeeT Ha [OBEPXHOCTH UeJiblf Ha60p PasTHUHBIX
AHTHTE€HHbIX JIeTEDMHHAHT, KaX[as H3 KOTOPbIX CTHMYJUDPYET HMMYHHbIH OTBeT.
He Bce oHH OJIMHAKOBBI 10 AKTHBHOCTU: OJIHH 60/ie€ HMMYHHOTEHHBI, UEM APYrHe,
H peakuusl Ha HHX JOMHHHpYeT B OOlleM OTBeTe.

Jaxke oguHOUHAs AeTepMHUHAHTA aKTHBHPYET, KaK NPaBHJIO, pasHble KJOHBI
KJIETOK C INOBEPXHOCTHBIMH pelenTopaMM (aHTHTeJAaMH), KOTOpbie 006J1afaioT
pa3HbIM CPOJACTBOM K JaHHON nerepmuHaHTe. CJleA0BaTEJNbHO, HMMYHHLIH OTBET
Ha GOJIbIIMHCTBO AHTHUTEHOB ABJISACTCS NOAUKAOHAAbHbIM. BMecTe ¢ TeM o6pa3o-
BABIUMECS AHTHTEJIa MOTYT BCTYNaTb B PEAKUUIO HE TOJBKO € FOMOJIOTHYHBIM
aHTUTE€HOM, HO U C POACTBEHHbIMHM €MY reTepOJOrHUHbIMH aHTHreHaMH. Ha 3Tom
NPHHUHNE OCHOBAHA, B YACTHOCTH, TpEAOXPaHHTEIbHAA [POTHBOOCNEHHAS NpPH-
BHBKA, KOT/la Y€JIOBEKY NMPHUBHBAIOT «6€306HIHYIO» KOPOBbIO OCIY, POACTBEHHYIO
HaTypaJibHOH ocre.

Peakuuu creuudHuueckoro B3aHMOAEHCTBHS AHTHTE] CbIBODOTKH KPOBH
C AHTUreHaMH MPOSABJSIIOTCA B CJAeAYIOIUHX (opMax:

_Q22Al0TUHAYUA — CKJIEHBAHHE AHTHIEHHBIX YACTHIL MEX.y. Co60i;,

Thipeyunurayus — arperaudsi 4acTHU ¢ 06pa3oBaHHEM ..HEPACTBOPHMbIX
KOMILJIEKCOB;

_Ausuc ~— PaCTBOPEHHE KJETOK MOL. BJMSHHEM aHTHTE] B npncyT-
CTBUU KOMILIEMEHTA;

YUTOTOKCUYHOCTH — I'HGENb KJIETOK NMOJ BAHSHHEM aHTHTeN — LHTOTOKCHHOB,

Hedrpaiusayus — o6e3BpeKHBAHHE TOKCHHOB 6G€JKOBOH NDPHPOAH;

oncoHusayus  — ycuJeHHe (arondTapHOH  aKTHBHOCTH HEHTPO(HIOB H

Makpogaros HOJ BJHSIHHEM aHTHTe H/IH KOMIUIEMEHTa.

OGbIUHO MMMYHHBIH OTBET BLIAIBJSIETCS] uUepe3 HeCKOJIbKO JHeH NocJje CBsi-
sbiBaHusi aHtureHa c¢ B-numdbountamu. OH siBagieTcst MHTerpaJbHOH peakuHefi
OpraHM3Ma Ha aHTHT€H, KOTopasli BO3HHKAaeT BCJEJCTBHE  GJOXKHBIX B3aMMO-
AefiCTBHH MeXJy KJIeTKaMH PasHbIX THIIOB. )

Uro KacaeTcsl COOTBETCTBUSL HMMYHHOrO OTBe€Ta THNY HMEHHO BHEJPHB-
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LIErOCsl aHTHIeHa, TO MPeAnoJaraior, utTo 5Ta (YHKUUS OCYLIECTBJAAETCH TJIHKO-
NpOTeHaMH [J1IaBHOTO KoMIlekcd rucrocomectumoct (IKD). DBoabuun-
ctBO T-JMM@POUUTOB «y3HAeT» AHTHTEHbl TOJbKO TOTA4, KOrjJa OHH CBA3aHbI
¢ raukonporeusamy KT na ux moBepxnoctu. [locsiennne ypessblyaiiHO HOJH-
MopdHbl, OHY Kak Gbl HABOAAT ONpeleeHHble cy6noasiuuu T-KJIeToK HA KOoMIJIe-
MeHTapHble UM aHTHreHbl. KHaue romops, raukonporeuawt I'KI urpator poas
NIPHMHTHBHBIX MOJIEKYJ, PACMNO3HAMLIHX Pa3HbI€ KJIACChl aHTHTEHOB. JTa THIIO-
Te3a HyXJAaeTcsl, OAHAKO, B KCIIEPHMEHTAJbHbIX 10KA3aTe/NbCTBax.

13.4. UMMYHONOTHMYECKAS PEAKTMBHOCTDL
M HECNELIMOUUECKAS PE3UCTEHTHOCTD

OcHoBHBIMH  (pOPMaMHM  HOPMaJjbHOH HMMYHOJOLH-
YeCKOH PeaKTHBHOCTH OpraHH3Ma SIBAAIOTCA: HMMYHHTET (3alluTa NMpH NOMOLUH
AHTUTEN U CEHCHOUJIH3UPOBaHHBIX T-AHMQOLNTOB), HMMYHOJIOTHUYECKAS TaMSTh,
HMMYHOJIOTHUECKasi TOJIePaHTHOCTb. TlaTosiornyecknMn GOpMaMH peaKTHBHOCTH
SIBJAAIOTCH  aHTHreHCHEUH(pHYECKast HIIEDYYBCTBHTEJbHOCTh, ayTOMMMYHHbIE
[IPOLECChl, OTCYTCTBHE OTBETA WJIM jedeKTHbIH OTBeT BC/eACTBHE BPOXAEHHOrO
UMMyHoZedHudTa. THNB M MexaHH3Mbl HMMYHHTETa ONHCAaHbl B pasiene 13.2.
37ech Mbl KOCHEMCS] ME@XaHH3MOB HMMYHOJIOTHYECKO! NaMsiTd U UMMYHOJIOTHuUe-
CKOH TOJIEPAHTHOCTH.

HmmyHoaoruyeckas namsartb. MMMyHoJOrHueckass namsTb — 3TO  CIOCO0-
HOCTb HMMMYHHOH CHCTeMbl clielGHUECKH OTBEUATh HAa HOBTOPHBLIE HJIH [OC/EYI0-
_luve BBeAcHHs aHTHreHa. OHa nposiBjsiercss B BHAE YCKOPEHHOTO H YCHJEHHOro
OTBETA Ha AHTHUreH (yMeHblIeHHe JaTEeHTHOTO NeprHoaa, 6o1ee pe3koe HapacTaHHe
TUTpPA AaHTHTEJ, YCKOPEHHOE OTTOpXKEHWe TPaHCNJIAHTaTa, aJdJepruyeckHe
peakuuu). '

MiMMyHOsoruyeckast naMsitb MOXKET ObITb KPaTKOCPOUHOH, JOJrOBpeMeH-
HOH © M0XXU3HEeHHOH. Ee OCHOBHBIMH HOCHTEJSIMH FBJSIOTCS JOJITOXKHUBYILHE
ceHcHOHAM3UpOBaHHble B-nuMdonutsl, ofpasylouidecs INpH KOOMepalHH HX
¢ aumopobaacramu (cM. pHc. 159). IDTH KJIeTKH OPOXOJKAIOT LHUPKYJAHPOBATh
B KPOBAIHOM W JuMpaTHUecKOM pycJae, SBJAASICh creuHdHUECKUMH MpejLIecT-
BEHHHKAMM ~ @HTHT€HDEaKTHBHLIX ~JaHMQouHToB. IlpH nOBTOPHOM KOHTakTe
C aHTHIeHOM OHHM -pasMHoOXalorcs, obecneunBas ObicTpoe yBeﬂuqune KJIOHA
cnieuupuueckux B- nan T-numgponuTos.

HWmMmyHoJOrHYecKass TOJAEPAHTHOCTb. FIMMYHOIOrHUEeCKyld TOJEepPaHTHOCTD
MOXKHO pacCMaTpMBaTh KaK HEraTHBHYIO (DOPMY HMMYHOJOTHYECKOH MaMsATH.
Ona nposiBisiercs -B OTCYTCTBHH HJIH oc/laGJeHHH OTBeTa Ha NOBTOPHOE BBese-
HHE aHTHIeHd.

“HMIMMyHONOrHYECKAs TONEePAHTHOCTb JIEXHT B OCHOBE OTCYTCTBHSI peakiuu
opraHusMa Ha coGerTBeHHble aHTHreHbl. B paHHHE nmepHOX pa3sBUTHA HUMMYHHafR
CHCTeMa MOTeHUHAaJNbHO COcOOHA pearHpoBaTb HA HHX, HO NOCTENEHHO «OTBbI-
KaeT» o7 3roro. IlpeanonoxurenbHo, 310 06yC/0BACHO BbiBeleHHeM (3/1MMHHA-
uneit) B- u T-k/ieTok ¢ perientopamMu /i aHTHIEHHBIX eTEPMHHAHT COGCTBEHHOrO
opraHusma uJd aktHBauueidl T-kjieTok-cynpeccopoB, NOABJAIUIMX peakLHIo
Ha coOCTBEHHbIE AHTHIEHBI.

Ha pucynke 164 npuBesennl pe3yabTaThl HabaiojeHHH, [10Ka3blBalOUIMX,
YTO eCTecTBeHHAasi HMMYHOJIOTHUecKasi TOJEepaHTHOCTb npHobperaercs, a He,
Hacaeayercd. Teaxu-6ju3Hellbl, HMeBIUHe B aHTeHAaTasbHbIf MepHod oOILylO
miaLeHTy (T. e. o6MeH KJeTKaMH KpOBH), NMPH B3aHMHBLIX MNepecajkax KOXKH
HE OFTOPraloT TPACNAaHTAT, T. €. He NPU3HAIOT ero 4yxepoAHseiM. [1pH Hannuuu
e y Kaxaoro H3 6/M3HeloB cOGCTBEHHOH MJAalleHThl KOXKHble TPAHCIIAHTATb
IpH aHAJIOTHUHBIX HepecafKaX OTTOPraloTcs.
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N CpoCWwHecs NNaueHTs Pasgenbhbie NNaUeHTH

R

HenaeHmnyiuie Gananeut HempaenTuyHbie Gnuaneiys

TATH TIPMKM CA Koxnuie TPaHCHAZHTaTLE OTTOPralTCA

Koxubie Tp3

Puc. 164. Hac/reloBaHHE MMMYHOJOTMYECKOR TOJEPAHTHOCTH Y GIHM3HENOB, HMEBUIMX CPOCIIYIOCS
MJalueHTy.

Hecnennduueckan pesucrentHocts. Hapsiny ¢ ummyHosoruyeckoi peak-
THBHOCTBIO B OpraHu3Me CYILeCTBYeT CHCTeMa HecrnelddHYeCKOH 3alUHThl, WJIH
Hecneyuguueckold peaucrenthoctu. OHa BKIIOYAeT C/leLyIOLIHe KOMIOHEHThI:
HeMpPOHHNILAEMOCTb KOXXHBIX H CJAH3HCTBIX ITOKPOBOB; KHCJOTHOCThL COAEPXKHMOro
KeJNYJKa; HaJH4yHe B CBIBOPOTKE KPOBH H IKHAKOCTSIX OPraHu3Ma 6aKkTepHILHIHbIX
cy6CcTaHUMH -— JM30UKMMa, nponeparHa (KOMIWIeKca CcbhlBOpoTouHOro Oejika,
HoHos Mg™™ u KkoMnsemenTa), a Takke (EPMEHTOB H MPOTHBOBHPYCHBIX
BellecTB (HHTepdepoHa, TepMOYCTOHUHBLIX HHTHOHTOPOB) . AKTHBHOCTD (D aKTOPOB
eCTeCTBEHHOH PEe3HCTEHTHOCTH HEOJHHAKOBA B pasHble NEPHOABI OHTOreHesa.

PaxTops HecneuHGHUUecKOH 3ALUTHI NEPBbIMH BKJIIOYAIOTCA B GOpbOy
IPH MOCTYIJIEHHH B OPrasH3M YYMKepOAHbIX aHTUreHoB. OHM Kak Gbl MOArOTaB-
JIMBAIOT MOYBY I/l AajibHEHLIero pa3BepThiBAHHS HMMYHHBIX peaKLUH, KOTOpbie
onpefensior uexox 60pe6ul. Ocoboe noJokeHHe cpeay HaKTOPOB 3aILHUTH 3aHH-
mMaT ¢arouuTel (Makpodarn u nonumopdHosisepHble JeHKOUUTH) M CHCTeMa
6e/x0B KPOBH, Ha3biBaeMasl KOMIVIeMeHTOM. MX MOXKHO OTHecTH Kak K Hecne-
UHGHUECKHM, TaK .M K HMMYHODEAKTHBHbIM - (pakTopaM 3auldtbl. CBs3biBaHHe
AHTHTEN C aHTHreHoM obJjeryaeT NHOTJOLIEHHE aHTHreHa (arouMTaMu H Yacro
4KTHBHPYeT CHCTEMY KOMINIEMEHTA, XOTH BbipaGoTKa KOMIVIEMEHTA H sIBJIEHHE
darounTO3a  He ABJAKTCA caMH 1O cebe crneuddUUECKUMH peaKUHSiMU B OTBET
Ha BBeJleHHEe aHTHreHa.

Hecneunduueckue Cneundrueckue (HMMyHHbIE)
(aKTOPhl 3aLUHTH aKTophl 3alHTH
darouutos Aunrutena
Komnaemenr CencuGuiuanpopasubie  T-kaeTkH
HUnrepdepond, nurubutoph Kyerku namatu
Henpouunaemocts NOKpoBOB HMmmynonoruueckas TOJepaHT-
HOCTH
JInzounm ) Parouuros
[Iponepann Komnnement
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13.5. MCNONb3OBAHME ROCTMIXEHMH
MMMYHONOMMM B YXMBOTHOBOACTBE
M BETEPUMHAPUM

JlesATeNbHOCT MMMYHHOH CcHCTeMBI HanpaBJeHa Ha

MOAEPKAHHE T[EHETHYECKOr0 TrOMeocTa3a OpraHH3Mma, MO3TOMY CTHMYJsilUs

MEXaHH3MOB cleuHpHUYeCKOH B HecneUHdHUYECKOH 3aIUKHTH CNOCOGCTBYeT CoXpa-

HEHHIO (PYHKLHOHANBbHOH LEJOCTHOCTH OpraHu3Ma, NMOBBILIEHHIO ero YCTOHUHBO-
CTH K HeGJaronpusiTHeIM (GakTopaM Cpesbl.

AxTHBHAA WMMyHu3auus. [10 BpeMeHH NpOsABJEHHS B OHTOTeHe3e Pas3/HyaloT

HMMYHHTET 8poscdennbill u npuobpeTenssil, a N0 cnocofy BO3HHKHOBEHUST —

“aKTueHbul u naccueuoid. TIpuoGpeTeHHbI aKTHBHbIA HMMYHHTET MOXET BO3-

HHKHYTb NPH Nepe6ojeBaHHH JKMBOTHOTO WJH MPH €ro akTHBHOR HMMYHH3aUUH
(Bakuunauuy). llocnenHsisi 3ak/aouaerTcsi B NapeHTEPaJbHOM BBENEHHH fpe-
flTapaTa M3 XKHUBBIX, ocaabjieHHBIX WUJH YOHTHIX MHKpoopranusmoB. B orBer Ha

" 3TO Y XKHBOTHbLIX 06pa3y€TCﬂ HMMYHHTET IryMoOpaJ/JibHOrO HMJH KJACTOYHOro THIIA,

cneuHHYHLIA N0 OTHOIWEHHIO K AaHHOMY BO36yantenio. MaccoBasi BaKUHHAUHUS
>KUBOTHBIX IIPOBOAUTCA JHG0 B 06513aTebHOM NoOpsAKe (MPOTHB 0cOGO OMACHBIX
HHGeKUHiA), AH60 NpH yrpoxaioiued 3NMH300TOJOIHYECKOH CHTYaIlHH.

- Meroa TeHHOH HHXKEHEDHH TMO3BOJISIET MOJY4Y4aTh CUHTETUHECKUE BAKLHHbI
NPOTHB BHUPYCHBIX GOJIe3HEH MUBOTHBIX, KOTOpble COCTOAT M3 KOPOTKHX IIOJIH-
NEeNTHA0B, COOTBETCTBYIOLUIHX aHTUTEHHBIM JeTepMHHAaHTaM BupycoB. Takue
BaKUHMHbBI CBOGOIHBI OT OannacTHoro martepuana, 3p@PeKTUBHBL H He 006aAaloT
MO6GOYHBIM JEHCTBHEM.

[MaccuBHas ummytn3auuf. B otsiMude oT BakUMHauuu, CBA3aHHOH ¢ BBeje-
HHEM B OpPraHu3M aHTHIeHa, NMacCHBHAsd HMMYHH3aLHA OCYHUeCTBJAETCH MyTeMm
BEENEHHS KHUBOTHOMY crneuudHyecKHX AHTHOAKTEPHANbHDBIX, AHTHTOKCHUECKHX
HAW “aHTUBUPYCHBIX CBIBOPOTOK, COAEPXKAlIHX roTosbie aHTHTena. [lpomosxu-
TEJbHOCTb BO3HHKAIOLIET0 MACCHBHOTO TYMOPAINBROIC ~HMMMYHUTETa OGBIUHO
HéBeaKuKa, OHa onpejpeasercd nepuoiOM OHOJOTHUECKOH NOJYXKHM3HH aHTHTeEN
(1030 zu.).

"7 B acneKkre naccHaHOH MMMYHU3AlUWH NPENCTABAAETCS NEPCHEKTHBHBIM TaKoe
HanpasJjieHHe HCCAeNOBAHHH, Kak NoJyyeHHe M HCIOJIb30BAHHE AHTHTEJ NPOTHB
NenTHAHBIX TOPMOHOB rHNOGH3A HJIH FHNOTANaMHYECKUX DPHAM3HHI-TOPMOHOB —
CTATHHOB, JHGEPHHOB. DTO NMO3BOMHAO O6bl MOLYNHPOBATh B H3BECTHBLIX Mpejesax
AKTHBHOCTb TNepH(EepHUECKHX 3HIOKPHHHBIX »XeJje3, PeryJupyeMbiX TPOIHbIMH
ropMoHamH runodusa (pasgen 10.2).

Ilanabii Bonpoc HMeeT oTHOUleHHe K GoJee obweil npobJeMe MONYy4eHHS
MOHOKAOHQAbHOIX AHTHTEN, T. €. OJHOTHNHBIX CcleuudHuecKHX TJI06YJUHOB,
BbipaGaTbiBaeMbIX OXHHM KJa1oHOM B-auMdouuros. B Hacrosiiee Bpemsi paspa-
6otaH in vitro meron cO3JaHHA TAaK Ha3bBaeMbix THODHAOM NYTE€M CJHAHHSA
B-1MM(}OUKMTOB, NPOAYUHPYIOUIHX ONpPeJeJeHHbIH KJIOH AaHTHTENd, C OIyxoJe-
BBIMH MHEJOMIHBIMH KJIeTKaMH. [HOpHIOMBI 06/1aA210T CMOCOGHOCTHIO K 6e3rpa-
HHYHOMY Pa3MHOXKEHHIO, COXPaHsIi B TO JKe BpeMs crneuuduky ob6pa3oBaHHs
UMMYHOTJ100YJ/IHHOB.

Koaocrpanbubiit ummynuter. [laccuBublil KosocTpadbbiit (0T Jaart. colo-
strum_— .MoJI031B6) HMMYHHTET y HOBODOXKIEHHBIX BO3HHKAET 3a CUeT HMMYHO-
rJ106yNHHOB MaTepH, nepefiaBaeMblx yepes Mojo3HBo. HoBopoxkaeHHbIe cesbeko-
“X03sHCTREHHBIE JKMBOTHBIE He. 06J1afaloT HMMYHUTETOM BCJEJACTBHE HeNOpa3BH-
TOCTH JIMMQOHIHON TKAHH M OTCYTCTBHA HMMYHOKOMIIETEHTHBIX Kjerok. [lna-
-lleHTapHbld 6apbep He NPONYCKaeT HUMMYHOrJOOYJHHLE MATepPH B KPOBb MJOAA.
HWMMyHHTET B paHHeM NOCTHATAJbHOM MeEpHOJe CO3Jaetcss B pesyJbTate M0-
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CTYNJIEHUS] HMMYHOIVIOGYJIHHOB. € MOJIO-
3UBOM I[IPH BbIIAHBAHHUH HJM MOJCOCE.
Mouiekysbl 3THX G€JKOB TPOXOASAT, He
paspyluasch, yepe3 CTeHKY KHIIeuHHKa,
TAaK KaK [1POTEOJNHTHUECKASl aKTHBHOCTD
MHILEBAPUTENLHBIX = COKOB HHrHOUPY-
eTcsl crnelranbHbIM (hEPMEHTOM, COMep-
JKaUlMMCcsl B MOJIO3HBeE.

HMHTeHCMBHOCTE BCACHIBAHHS HMMY-
HOMJIOGYJIHHOB Pe3KO CHHXKaeTcsi Cco
BpemMeHeM. Tak, y TeJsT cpasy Hocie
Puc. 165. Tum ¥ AJHTEABHOCTH HMMYHHTETA poxcerus abeopoupyercs 50 % anTH-
y nopocs. TeJ MoJI03HBa, yepe3 20 y — 15 9, ue-

. pea 36 U — HHYTOXKHOE KOJHYECTBO
(y ArHaT abcopbuus HpOLlOJI)KaeTCﬂ 24-—40 u). Hapsiny ¢ 3TUM CHHKaeTcsl KOH-
LleHTpalHusl MMMYHOIJIOOYJHHOB B MOJO3HBe: uepe3d 3—5 u nocjae orejna — B
1,5 pasa, yepe3 12 4 — B 3, uepe3 3 cytr — B 5, uepe3 5 cyr — B 10 pa3s B cpaBHe-
HHH C MOJIO3HBOM nepBoro yaos. [Tosromy Bo3moxxHO 6ojiee paHHAA (yKe B Nep-
Bble 4achl) Jaya MoJio3HBa U OGUJIbHOE ero BbiNauBaHHE B MOC/AeAyoleM NO3BOo-
JSI0T 3HAYUTENbHO CHU3HTh OTXO[ MOJIOJHSKA.

Kosioctpanbhblit uMMynuTeT Henpoaoskutesed (l10-—14 pH.). YpoBeHb
MMMYHHbIX [J100YJIHHOB B KPOBHM IIOCTENICHHO CHHXKAeTCsl W JHlb ¢ 4—5-H Hep
CHOBa BO3pacTaer BCAEACTBHE (YHKUHOHAJABHOTO CO3peBaHHMA COOCTBEHHOH
ﬂHMQ)OMMeﬂouﬂHoﬁ cHctembl (puc.-165). [onHOUeHHBI HMMYHHDBIA OTBeT, Xapak-
TepHbIH /5% B3POC/biX *KHBOTHbIX, cbopMpreTc;l y [NOPOCAT H TEJAT NPUMEPHO

K 2-—3-MecsiuHOMY BO3pacCTy.

HccaepoBanne rpynnoBbix GakropoB KpoBH. I'pynnosbie GakTopbl KPOBH —
3TO HM30aHTHI€HBl (T. €. aHTUreHbl, WAEHTHUYHbIE [ BCEX HHAUWBHIOB AAHHOTO
BHAA), KOTOpble HAaXOAATCH Ha MOBEPXHOCTH 3PHTPOLUTOB HJH JIEeHKOLHTOB
KpoBd. OHM cofepxkaT 85 % yraesoaoB ¥ 15 Y% aMHHOKMCJIOT, HX aHTHreHHAf
cneuHPHYHOCTb 00YCJOBJIEHA YIIEBOAHBIM KOMIOHEHTOM.

1o COBOKYIHOCTH FEHETHUECKH 3aKPENJIeHHbIX [PH3HAKOB AHTHIEHbl 06be-
JHHAIOT B HE 3aBHCHMble ADYT OT APYra I'PyNlibl ¥ CUCTEMbl. ¥ UejlOBEKA U3BECTHO
15 aHTHreHHBIX CHCTEM apPHTPOLHTOB, HO JUISl IPAKTHKHU ITepPeJiiBAHHA KPOBH 3HA-
yeHHe HMelT cvctema ABO, Bkioyaionias 4 rpynbl, H pe3yc-cucreMa, B KOTOPO#
Hau6oJee 3HauuMbl aHTHrenol Rh’, Rh’, Rh”.

B cucreme ABO umelotest gBa TpyINoBLiX aHTHreHa (arryiloTHHOreHa) —
A u B B 3puTpOLMTAX M ABA ATTJIIOTHHHHA —— aHTH-A W auTU-B B ceiBopoTke. OHu
“faI0T B pasHbIX coYyeTaHUAX 4 IpPyNnbl KPOBHU:

ArraioTHHOreHBE SPHTPOLUTOB AB A B o

H3oarroruanusl chiBopoTKY —— dutu-B G antn-A ‘~aHTu~g
auTH-

M3 cxembl BHAHO, YTO B HOpPME ChIBOPOTKA COLEPKHT TOJBKO Te arriioTH-
HHHbBI, KOTOpble HE CK/JAEHBAKT (HE arrjloTHHHPYIOT) COOCTBEHHbIE IPHTPOLMTHI.
[Tpn nepesnBaHUH KPOBHM MOMKET BO3HHUKHYTb CHTYalHsi, IIPM KOTOPOH arrjo-
THHOreHbl A W B BCTpeTATCH ¢ COOTBETCTBYIOWMMH arrJIOTHHHHAMH aHTH-A U
autu-B. Ilpousofiner arraoTHauus IPHTPOLHTOB ¢ HeGJIaroTpHSATHLIMH MOC/IE] -
' CTBHAAMH {KPOBb HECOBMECTHMA). ‘

Texnuka onpegesneHHst rpynn KpoBH (ABO,(“ Rh) ¥ ¥x COBMECTHMOCTb TpH
nepesiHBaHHH H3JI0XKEeHbl B TPAKTHYECKUX PYKOBOACTBAX MO (PU3UOJOCHH.

B uinpoxkom nonumanun npobjemMa COBMECTHMOCTH KPOBH SIBJSIETCH YacCTHLIM
acmekToM npobsaemMbl TKAHEBOH HCTOCOBMECTHMOCTH. K TOH e KaTeropuu oTHoO-
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CHTCSI peaKllisl OTTOPXKEeHHSl OpraHW3MOM TPaHCI/aHTata (OpraHa WJH TKAaHH)
NPH HECOBMECTHMOCTH JOHOPA H peLHINHeHTa Mo JeHKOUUTApHbIM aHTHIeHaM.
OcHOBHYIO poJib B 3TOH peakuu# Urpaior T-JHMMGOLHTSI.

Y ceqbCKOX03AHCTBEHHbIX )KHBOTHBIX TPYIIIOBbie aHTHreHHble (PAaKTOPhI KPOBH
eute Gosiee pa3noo6pasHbl, NMpHYEM K OGOJNBIIHHCTBY AHTHrEHOB €CTECTBEHHBIE
aHTHTe/a He BblpabaThiBalOTCH. DTH aHTHreHHble QAaKTOPbl OOLEAHHSAIOT B TPYIIhI
M CHCTEeMbl TPyNH KPOBH; MocaefAnHe 00603HauyaloT OYKBaMH JATHHCKOro aJgda-
suta — A, B, C, D, F, G, J, K, L u 1. 1

BbisiBieHHe aHTHUreHHbIX (pAKTOPOB KPOBH, H3yu€HHE HX CBSI3H C MPOLYK-
THBHbIMH KauyecTBaMH HBOTHBIX H YCTOHUHMBOCTbIO K 3a60/1€BaHKHAIM COCTaB-
JSeT NPeAMeT HaYKH ummynoceneTuxy. PazpaboTaHHbie TECTH IO3BOJSIOT KOHTPO-
JIMPOBATb NMPOHCXOKAEHHE KUBOTHBIX, aHAJH3UPOBATb F€HETHUECKYIO CTPYKTYpPY
NMOpoA M ctal, oréupaTh KHBOTHLIX NpH cKpeluMBaHuH. [1oka3zaHo, B 4ACTHOCTH,
UYTO TEeHHble KOMILIEKCHI, ONpeaeqsiollHe YPOBEHb MOJOUYHOH NPOAYKTHBHOCTH
H KH3Hecrnoco6HOCTb KOPOB, CBAA3aHbl ¢ reHaMu rpymnn (cuctem) KpoBH. [TosTomy
0T60D PEeMOHTHOTIO MOJIOLHAKA C YYeTOM TPYMMOBBIX (PAaKTOPOB MOXKET CYLLeCT-
BEHHO MOBBLICUTb 3()(PEKTHBHOCTb CeeKLUH.

HMmyHHbie npounecchl M BOCHpPOH3BOACTBO. MMMyHHBIE npollecchl HrpamoT
BaXHYIO po/ib B GHOJIOTHH M NATOJOTHH PAa3MHOXKEHHS CeJbCKOXO3S1HCTBEHHBIX
XKHBOTHBIX, 0co0eHHO caMoK. [Tocko/bKy MartepHasbl N0 (HU3HOJOTHH Pa3MHO-
KEHHSl H3NaraloTcs HuXke (rsnaBa 19), OrpaHMuuMcs Nepeuuc/eHHeM JHIlb
HeKOoTOphIX HanboJsee cyulectBeHHbiXx MoMeHTOB (M. M. Cokososckas, B. K. Mu-
JIOBAHOB).

YCTaHOBJIEHO, UTO CMIEPMHH W CeMeHHasi Masma 00,1aJaloT CHIbHBIM AHTH-
FeHHbIM [eHCTBHEM M CIOCOGHBI BbI3bIBATh 06pa30BaAHUE CREPMOA22MOTUHUHOS
‘B IOIOBOM annapare CamMkH M n1a3me KpOBH. 310, B CBOIO O4Yepeslb, MOXKET CTaTh
“TIPAYAHOH paccTpoHCTBA MNONOBOH (QYHKLHH ’(CHH)KeHlde OIJI0A0TBOPSEMOCTH,
3MGpHOHAJIBHAST CMEPTHOCTb, HapylleHHe UHKIHYHOCTH MOJOBOH (DYHKLUHH).

BoiHamuBaeMblii MJi0J B aHTHrEHHOM OTHOLUEHHH YYXKEpPOXLEH [Js MaTepH,
NO CyUIecTBY, OH rpeacTaBasier co6oidl romorpancniantar. He uckiaiouena Bos-
MOXHOCTb HMMYHOJIOTHYECKOrO KOHQJIHKTa MEXAY MJ0A0M H MaTepbio NpH Hapy-
LIeHHH MeXaHW3MOB ‘B3aHMO3alUUThl (y uejoBeKa TaKOH KOH(QJIMKT BO3HHKaeT
NpH HECOBMECTHMOCTH MATEDH M ILIOJA 1O IPHTPOLUTAPDHOMY pe3yc-QakTopy).
[Ipo6iema HMMYHOJIOIHYECKOH TOJepaHTHOCTH elle O6ojiee OCTPO BO3HHKaeT
npyu nepecajake 3MGpHOHOB XUBOTHBIX (pasgen 19.10).

OnbiT mokasblBaer, 4TO HMMYHOJOTHYECKHE MeTOAbl MOrYT GbiThb HCHOJIb-
30BaHbl U AJS pellleHHS] MPaKTHUECKHX 3aaauy OGHOJOTMH Da3MHOXKeHHs (onpe-
JeJeHHs1 ToJa, pdHHeH [QHAarHOCTHKH G6GepeMeHHOCTH, YCTAHOBJEeHHSI [0JIOBOH
NOJIHOLLEHHOCTH ObIKOB-IIPOH3BOAHTENEH) .

KOHTPOJILHLIE BONMPOCH! U 3AAAHNS

. Jlaiite onpelejieHHe TOHATHS <«HMMYHHasi cHcremas. OxapakrepHayHTe UeHTPasbHbE W
nepugepryeckie o6pa3oBaHUA HMMYHHOR CHCTEMBbI, HX (YHKUMH H CBSI3b MEXKAY HHMH.

2. Kakne napecTHbl THNbI HMMYHHOTrO oTBeTa Ha aHturen? Onuiuure pazBuTHe COGLITHH npu
NPOABJEHHH TYMOPa/NbHOIO W KJIETOYHOrO HMMYHHTeTa, OOGpaTHB BHHMaHHE Ha KOONEpaLHIo
KJETOK B HMMYHHOM OTBeTe. '

3. Kak ocyuiecTBinercst B3aHMOAEHCTBHE AHTHIE€H — aHTHTENO, KAKOBbl (DOPMbI ITOTO B3aHMO-
JNeHCTBHS?

4. Yro o03HAYAOT BbIpaXKeHH <«HMMYHOJMIOTHYECKAA peaKTHBHOCTb» H  «HeclMeuupHuecKasn
pesHcTeHTHOCTb»? Kak oHM cBsizaubl Mexay coboit? Uro Takoe uMMyHOJOrHYecKass naMsiTh?

5. B uem CyUIHOCTb' K/JOHA/bHO-CENEKUHOHHON TeOpHH OGpPa3OBaHHsl AHTHTEN?

6. Kakue MMMyHOJOrMYecKW€ MeTOAbl U TPHEMbl HCHOAB3YIOTCS B [LeJSIX NOBBILIEHHS HAPO-
JYKTHBHOCTH H COXDaHeHMst 3/J0POBbS KHBOTHbIX?
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