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1. Kopotka anoranis a0 kypcy - IIpenmeT BHBUCHHS HaBUAIBHOI TUCIUILTIHE «CydacHa iMyHOJIOTisI TA OCHOBH MCUXOCOMATHKHY -
BUBYCHHS CYYaCHHX 3aKOHOMIPHOCTEH (YHKIIIOHYBaHHS IMyHHOI CHUCTEMH JIIOJIMHU, MEXaHi3MiB IMYHHOI BIAMOBIAI Ha pI3HI aHTUTCHH,
MEeXaH13MiB BHHUKHEHHSI IMYHHOIe(DIIIUTHOTO CTaHy OpraHi3My Ta 3aCTOCYBaHHS aHTHTLI B 010JI0TiT Ta MEAUITUHI

2. Meta Ta uini kypcey - Memor BUKIaAaHHS HaBYAJIbHOI TUCHUTUIIHA «Cy4yacHa iMYHOJIOTiSI Ta OCHOBHM NCHXOCOMATHKH» €
(dhopMyBaHHS y CTYJCHTIB CHCTEMH 3HaHb y BUBUYCHHI 3araiIbHUX 3aKOHOMIPHOCTEH PO3BUTKY, CTPYKTYPH 1 (PYHKITIOHYBaHHS IMyHHOI CHCTEMH
OpraHi3My B HOpPMi 1 P 3aXBOPIOBAHHIX, 00YMOBIICHUX HOPYIICHHSAM IMyHHHX MEXaHi3MiB


http://anatom.kharkov.ua/team/%D1%96%D0%BE%D0%BD%D0%BE%D0%B2-%D1%96%D0%B3%D0%BE%D1%80-%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%96%D0%B9%D0%BE%D0%B2%D0%B8%D1%87/
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OCHOBHUMH 3a80aHHAMU BUBUCHHS TUCHHILTIHE «CydacHa iMyHOJIOTisi Ta OCHOBHM NCHXOCOMATHKH» € ()OPMYBaHHS y CTY/ACHTIB
MOBHOTO 1 CTIMKOTO YSBJICHHSI ITPO IMYHOJIOTIIO SIK TIPEAMET B IIJIOMY, YSBJICHHsI 00 IMyHHINA CHUCTEMI SIK OJTHI€] 3 BOKJTMBUX CHCTEM OpPraHI3My
JIIOIMHU, 3HaHb MPO CTPYKTYPY 1 QYHKIT IMyHHOI CUCTEMH JIIOJUHH, 1i BIKOBHX OCOOJMBOCTEH, KIIITHHHO-MOJICKYJIIPHI MEXaHI3MHU PO3BUTKY 1
(GYyHKIIOHYBaHHS IMyHHOI CHCTEMH, METOJaX IMyHOIIarHOCTUKH; ()OpMYyBaHHS 3HaHb MpO NepBUHHI iMyHonedinuTu, BUI-indexuii, CHI/ ta
IHIINX BTOPUHHUX IMyHHOAE(DIIUTHHUX CTaHaX; HaJaHHS CY4YaCHUX YSBJICHb MPO MPUYUHHM PO3BUTKY 1 MAaToreHe3y XBOpPOO IMYHHOI CHCTEMH,
O3HAWOMJICHHS 3 OCHOBHUMH METOJIAMU JOCIIHKEHHS B IMyHOJIOTi.

3aBIaHHAMH HABYAIILHO! NUCHUIUTIHYU € (OpMyBaHHS BIAMOBITHUX yMiHb Ta HABUYOK, 4 TAKOXK 3aCBOEHHS MaWOYTHIMHU TeJaroraMu OCHOB
010JIOT1YHOT TPUPOJU IMYHHOTO 3aXUCTY JIFOAWHH, 11 (PYHKIIIOHATLHUX MOKIIMBOCTEH IS pealtizallii X 3HaHb B MPOIIEC] IUIECTIPSIMOBAHOTO
CaHITapHOTO, BaJICOJIOTIYHOTO, EKOJIOTIYHOTO0, MEAMYHOTO BHUXOBAHHSA. 3aCBOEHHS CTyJeHTaMH (yHIAAMEHTAIbHUX (HI310JIOTIYHMX OCHOB
Cy4YacHO1 IMyHOJIOT11 HEOOX1HO /171t HAOYTTs 0a3u JJIsl OAAJIBIIOTO BUBUCHHS TUCIUTUIIHUA MTPOQECiHHO-TIEIaroriaHoro IUKITY.

3. ®opmMmart Kypcey - Bkaxite ¢popmar npoBeieHHS Kypcy:
Ounuii (offline)

4. Pe3yjbTaTH HAaBYAHHS - 3T HO 3 BUMOTaMH OCBITHBOI MPOTpaMH CTYJCHTH TTOBUHHI:
3HATH:
® TOJIOBHI ICTOpWYHI €Tamy PO3BUTKY IMYHOJIOTII Ta aJeprojiorii, mpeaMeT 1 3aBAaHHS AWCIMIUIIHHM, 3B’S30K 3 IHIIUMH MEIUKO-
010JIOTIYHUMH JUCIUILIIHAMU;
® OCHOBHI MOHSTTS, 1110 BUKOPUCTOBYIOTHCS B IMyHOJIOTI{ Ta ajJeproJorii;
® CTPYKTYpHO-(YHKI[IOHABEHI 0COOIUBOCTI IMyHHOI CHUCTEMHU JIIOINHU;
® DPO3BUTOK 1 (DYHKIIOHAJIBHI BJIACTUBOCTI OCHOBHUX KIITUHHHMX elleMeHTiB imyHHOI cuctemu (T- i1 B-mimdouwntn, NK-kiitusm,
Makpodard 1 iH.), iX poJib B pEaKIisiX BPOHKEHOTO 1 aIallTUBHOTO IMYHITETY;
® OCHOBHI TyMOpaibHi ()aKTOPH IMYHHOI CUCTEMH (aHTUTLIIA, KOMIUIEMEHT, IIMTOKIHUA, XEMOKIHIB 1 1H.), IX pOJIb B PEaKIisX BPOIKEHOTO 1
aJanTUBHOTO IMYHITETY;
® KJIITHHHO-MOJICKYJISIPHI MEXaHI3MH PO3BUTKY 1 (YHKIIIOHYBaHHsS IMyHHOI CHCTEMH, OCHOBHI €Talld, THIH, T€HECTHYHHA KOHTPOJIb
IMYHHOI BiJIIOBi/Ii, OCHOBHI METO/IN IMyHO IIarHOCTHKHU;
OCHOBHI BUJY IMYHHUX TMATOJIOTi Ta 1X KiIacu(iKaIliio;
BIKOBI 0COOJIMBOCTI IMyHHOI CHCTEMH;
OCHOBH IMYHOT€HETHUKH 1 TEHETHYHOTO KOHTPOJIIO IMyHHOI BiIIIOBIIi;
3arajibHi 3aKOHOMIPHOCTI IMyHOIIaTOreHe3y HaOLIbII MOMIMPEHUX 3aXBOPIOBAHB JIIOIUHH.



BMITH:

® BUKOPUCTOBYBATH HaOyTi 3HAHHS 3 3araJbHOI IMyHOJIOTI] IPH BUBYEHHI 1HIIMX MEIUKO-010I0T1YHIX AUCIUILIIH;

® KOpPHUCTYBAaTHCs HaBYAJIbHOI, HAYKOBOi, HAYKOBO-TIOMYJISIPHOIO JIITEpaTypolo, Mepeskero InTepHeT uist mpodeciitHol AisIbHOCT,

® TPaBWIHHO IHTEPIIPETYBATH 1 3aCTOCOBYBATH OCHOBHI MOHSTTSI IMyHOJIOT1i TPX BUBYCHHI MEIMKO-010JIOTTYHOT JIITepaTypH;

® 3HATH OCHOBM OCHOBHHX PEaKIlii IMyHITETY JUIsl BUSIBJICHHS aHTUTLII B CHPOBATIII XBOPUX MPH 1arHOCTHII 1H(HEKIIIHHUX XBOPOO.
5

. ObcHar kypey
Buj zanarra 3arajbHa KiJLKIiCTh ToauH
JIEKIIT 10
CeMiHapChKi 3aHATTA / MpakTH4H1 / 1TabopaTopHi 16
caMmocTiiiHa poboTa 49
6. O3naku Kypcy:
] ] ] Kypc HopmatuBHmii\
Pik BUKJIa1aHHS cemMecTp cneniajJbHicTh (piK HaBuamHHs) -
2016 1 014.05 - Biosoris Ta 1 Hopmatuuuii
310pOB’s JIFOIUHU
091- bionoris

7. IlpepexBiznTu - CTYyJEeHT MOBUHEH MPOCIYXaTH KypcH (i310JIOTid JIIOJUHH, aHATOMIs JIOJAWHU, IIUTOJIOTIS 3 OCHOBaMHU eMOpioJiorii,
MOJICKYJISIpHA O10J10Ti1s1, O10XiMist. /{51 BUBYEHHS KypCy CTYIEHTH MOTPEOYIOTh 0a30BUX 3HAHB 3 010JI0TIi Ta OCHOB 370POB’S, TOCTATHIX
JUIsL CIPUMHATTS MaTepiay, pO3yMiHHS JKEPEeN Ta MEXaHi3MiB (YHKIIOHYBaHHS OpraHi3my.



8. TexuiuHe if mporpamMue 3a6e3neyeHHsi /00JafHaHHs — BUBUCHHS KypCcy HE MOTpeOye BUKOPUCTAHHS MMPOTPAMHOTO 3a0€3MeYeHHS, KPIM
3arajibHO BXXMBAHUX MPOTPaM 1 OTMepaliifHUX CUCTEM.

9. Houaitukm  kypecy —  Ilomoxenns  mnpo  akazemiuny  goOpouechicte  XHIIY  imeni I.C. CxoBopoau:
http://hnpu.edu.ua/sites/default/files/files/buhgalteria/polozhennya.pdf

OuikyeTbes, 0 poOOTH CTYIEHTIB OyIyTh iX OpPUTIHAIBHUMHM JOCITIDKCHHSMH YW MipKyBaHHSAMH. BiICyTHICTh MOCHIaHb Ha BUKOPUCTaHI

Jokepena, GadpuKyBaHHS JDKEPEI, CIUCYBaHHS, BTPYYaHHS B POOOTY 1HIMUX CTYJEHTIB CTaHOBIISATh, ajie HE OOMEXYIOTh, MPUKIAIA MOMXKJIMBOT
aKaJeMiuHOl HeqoOpOYeCHOCTI. BHSBIECHHS O3HAK akaaeMidHOi HEeIOOpOYECHOCTI B MHUCHBMOBIM pOOOTI CTyJeHTa € MiACTaBOKO IS i
He3apaxyBaHHHS BUKJIaJadeM, He3aJI)KHO BiJl MacIITabiB muiariaty 4 ooMany.

Biosioanns zaname
BinBinaHHs 3aHATH € BOXIUBOIO CKJIQJI0BOIO HaB4YaHHSA. OWiKyeThbCs, IO BCi CTYJICHTH BiIBIIAIOTH yCi JIEKIii 1 MPaAKTUYHI 3aiHATTS KypCy.

CryneHTn MaroTh iHGOPMYBAaTH BHKJIaZada MPO HEMOXKJIMBICTH BifBinaTH 3aHATTS. JlomyckaeTbcs | mpomyck 3 MOBaKHUX NMPUYMH, SIKUA HE
BIUTMBATUME Ha CHCTEMY OI[IHIOBAaHHS. Y OyIb-sIKOMY BHIIAJKy CTYACHTH 3000B’sI3aHi JOTPUMYBATHUCS YCl CTPOKIB BU3HAUCHHX JJII BUKOHAHHS
ycC1 BUJIIB MUCBMOBUX POOIT, Mepe10aueHnX KypCOM.

Jlimepamypa
Ve mitepatypa, SIKy CTyICHTH HE 3MOKYTh 3HAUTH caMOCTiitHO, Oy/ie Ha/laHa BUKJIaJa4eM BUKJIIOYHO B OCBITHIX IIJIAX O€3 mpaBa ii mepemadi

TpeTiM ocobam. CTyI€HTH 3a0X0UYIOTHCS 10 BUKOPUCTaHHS TAaKOK ¥ 1HIIOI JIITEpaTypH Ta JKEpell, SIKUX HEMa€e cepesi peKOMEH/1I0BaHHX.

10. Cxema kypcy

Twuxn.

Jlara,
roi.

Tema, naan, kopomki ®opma Marepiaaun Jliteparypa, 3aBnaHHs Bara Tepmin

me3su AislILHOCTI pecypcu B OLliIHKH BHKOHAHHSA

*exiris, iHTepHeTi
CaMOCTIHHA,
JTUCKYCis,
rpymnoBa
pobota)



http://hnpu.edu.ua/sites/default/files/files/buhgalteria/polozhennya.pdf
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2 rog

IcTopist PO3BHUTKY
3apyoizkHOI Ta
BITYM3HAHOI IMYHOJIOTII.
Micue  imyHosorii =y
CHCTEMI 010JIOT1YHHX,
MEINYHUX, TMeJaroriyHux,
COLIIOJIOTTYHUX 1
MPUPOTHUYUX JTUCIUTLTIH.
3B’s30K  iMyHOJIOTil 3
010JIOTTYHHUMHU Ta
MEAUYHUMU
JUCHUILTIHAMU.
ImyHOJIOTISI SIK HayKa TIpo
cnocobn Ta MeXaHi3MH
3aXHUCTy BiJl TEHETUYHO
qy)KOPITHUX PEUYOBHH 3

METOIO MiITPUMaHHS
rOMeoCTasy Oprafi3zmy.
BunukHenHs 1
CTaHOBJIEHHS  IMYHOJOTi{
SIK HaYKH, eTanu
¢dbopMyBaHHS  IMYHOJIOTII.
OcHoBHI eTanu
CTaHOBJICHHS Ta
MEPCIEKTUBH  PO3BHUTKY
CBITOBOI Ta BITYM3HSHOI
IMyHOJIOT1, pOJIb
BITUM3HSHUX H
3apyOKHUX  BYCHHX Yy
PO3BUTKY iMyHOIOT11

(EmBapn  xennep, Ilaymn

Jlexmist/
Juckycis
F2F

IcTopis
IMYHOJIOT{

(ppt)

Cyuacha
imynoznoris. Kypc
nekmin. 2016. —C.

5-12

[IpounTaTy YUTAHKY,
MEPErTHyTH MPE3eHTAlliI0,
1. 38’5130k iMyHONOTIT 3
010J0T I YHIMH Ta
MEAUYHUMU AUCLIUTITIHAMH.
2. IlpecnieKTUBH PO3BUTKY

IMyHOJIOT11
3. OcHoBHI nepioan
PO3BHUTKY  IMYHOJIOT1i, SIK

HayKH.
4. BuzHaueHHs 1 3arajbHa
XapaKTepUCTHKA IMYHITETY.
5. Ilpuponniii  (BUIOBHIN)
IMyHITeT.
6. HaGyTwuit imyHiTeT.

[Tpucyt-
HICTb Ha
JIEKIMI Ta
aKTHBHA
y4acTh y
TUCKYCiT

1,5 6agiB

14.09.2018




Opmux, [mns MeyHukoB,
[Hapns Pumme, XKromme bopre,
Kapn Jlanmmrreitnep, Ilitep
bpaitn  Menasap, ®peHk
Makdapreita Bepner,
Jxopmk Cremn, XKan Jlocce,
bapyx benaceppad, Pommi

Ioprep, Jlxepanba
Enememan, Himec  Epmne,
I'eopr  Kemnep, lLle3zapp
Minsirreiis, [Titep orepra,
Pomsd HunkepHaresns).
CyuacHe BU3HAYCHHS
noHatTs "imyniter". Ponb
IMyHHOT CUCTEMU B
Oprasi3mi JIFOJIMHU,
MOHATTA  TPO  IMyHHY

cucreMy. OCHOBHI (yHKIIi1

IMyHHOT CHCTEMH.
di3zionoriuHi 3aXHUCHI
CUCTEMU OpraHizmy.
OcHoBHI HAMPSIMKU

cydacHoi imyHoutorii. Poib
iMyHOJIOTii B PO3BHUTKY
MegunMHu 1 Oiojorii, Ti

3B'SI30K 3 THITMHA

HayKaMH.
07.09. | Opranm i KOMIIOHEHTH Jlekis/ Oprann i CyuyacnHa [IpounTaTy YUTaHKY, [Tpucyt- 14.09.2018
2018 IMYHHOI cCcTeMHu. Juckycis KOMIIOHEHTHU imynomorisi. Kypc NEpPEerysiHyTH MpEe3eHTalilo, | HICTh Ha

IMynHa  cumcTemMa  SIK F2F iMyHHOT nekmiii. 2016. —C. 1. OcHOBHi opranu iMyHHOI | JIeKIii Ta
2roa. | cykymHiCTh OpraHiB, CUTCEMU 13-19 CUCTeMH Ta 1X QyHKIil aKTHBHA




TKaHUH 1 KIITHH, SKi
3IIACHIOIOTh 1IMYyHOJIOT1YH1

byHKIii. LenTpanbHi
OpraHd IMyHHOi CHCTEMHU:
KICTKOBUH MO30K,
BUJIOYKOBA 3aJ103a.
[Tepudepuuni opraHu
IMyHHO1 CUCTEMH:
cenesiHKa, niMmparryani
BY3JI1 i domikynu.

OcobmuBocti  JiMQoiTHUX
CKyI4YeHb, acCOIHOBaHUX
13 CJIM30BUMHU OOOJIOHKAMH
B KHIICYHHUKY, JICTCHIB,
CEYOCTaTeBO1L CUCTEMH,
mKipg 1 T.0. Bikosi
0COOIMBOCTI IMyHHOT
cucremu. OHTOTEHE3 1
¢bimorenes IMyHHOT
cucremu. IlomanHa 1po
CTOBOYPOBOI
(ponoHayanbHOT)
KPOBOTBOPHOT KJITII.
Opranu 1 KJIITUHH

IMyHHOT CHCTEMH.
OyHKITIOHATHHA

oprasizariis IMyHHOT
cucremu. Dinorenes i
OHTOTEHE3 IMyHHOT
CUCTEMH. [TepBuHHI

OpraHd IMYHHOI CHCTEMH

(ppt)

2. Ionsarts po
CTOBOYPOBI KIIITHHU
3. Bropunni opraHu

[MyHHOI CUCTEMU

4. Buau iMyHITETY.

5. XapakTepucruka
HAaO0yTOrO IMyHITETY.

6. Po3noBcromkeHHs 1 poib
TiMbOTTHIX KJIITAH B
DpraHi3Mi TBapUH Ta JIIOUHU.

7. KiiiTiHHM 11aM’ SITi.

8. BiamminHOCTI
[ICHTPAIBHOI Ta mepudepuaHoi
[MyHHOI CHCTEMH CCaBIliB Ta
[ITaxiB.

y4acTh y
IHUCKYCIiT

1,5 6agaiB




(TImyc, YEPBOHUI

KICTKOBHH MO30K).
BtopunHi opranu iMmyHHOL
CUCTEMH: TiMQOBY3IH,
ceJIe3iHKa, niMdoinna

TKaHMHA, acolliiioBaHa 3i
CIN30BUMH OOOJIOHKAMHU,
mKipa 1 emiTemianbHi
TKaHWHU. XapaKTEPUCTHUKA
KITHH IMyHHOI CHCTEMH
(mimdoruTwH,
IPaHyJIOLUTH, HOPMaJbHI
(mpupoHi) KiJIepH,
rpaHylnonuTH). PedoBuHU
13 3aXUCHUMHU
KOMIUIEKCaMH
(iMmyHOTIOOYITIHM).
IMyHOKOMIIETEHTHI
KIITHHH 1 iX poJb B
iMmyHHit  BiamoBimi.  T-

KJIITHHHA cHCTEMA
IMYHITETY:  TOXOJDKEHHS,
nudepeHITiFoBaHHS T-

TMpOUUTIB B TUMYCI;
MO3UTUBHA 1 HEraTuBHA
CEJIeKIIist TUMOIIHTIB.
Mirpariisi, KpyroBopoT i
posnoxin T-nimponuris B
oprasismi.
I'ereporeHHICTD,
MOMYJISAMIl 1 CyOmomyJIsii




T-mimdoruTiB. AHTUTCH-
pO3MI3HAIOTh  PELEnTOpU
T-mimdoruTiB 1 aHTUTCH-
1HAyKOBaHa aKTHBAIli,
npostideparrist 1
nuQepeHIiIoBaHH PI3HUX
nonyJsmiii - T-mimdonuTis.
MornekymsipHi Mapkepu i
perenTopH,

¢byHKLiIOHATEHA
AKTUBHICTh pI3HHUX
MOy IS 1
cyOmormmy s T-
JTIMQOLUTIB.
Cy6nomyJsii
HOpMaJIbHUX KIJUIEpOB.
Cucrema  B-mimdoruTtis
JIOTUHU: MTOXOJIKEHHS,
nudepeHITiFoBaHHS B-
TiM(OIUTIB B KiCTKOBOMY
MO3KY; Mirparfis,

KpPYroBOpoT i po3noain B-
niMpoOIMTIB B OpraHi3Mi;
perentopu B-niMdonuTis;

MOJICKYJISIPHI MapKepu
T epeHIiFOBaHHS i
perentopu pI3HHUX
MOMYJISIIiT 1
cyOmormmy s B-
TiM(OIHTIB; aHTUTEH-

1HyKOBaHa aKTHUBALlis




npostideparii 1

I epeHIiFOBaHHS B-
KJIITUH.
14.09. | Imynna cucremMa sk | Ilpaktuuane Oprann i CyuyacnHa [IpounTaTy YNTaHKY, [Tpucyt- 21.09.2018
2018 CYKYIHICTb OpraHis, 3QHATTSL, KOMIIOHEHTHU imyHnoorisi. Kypc NEpPEerisiHyTH NMPE3eHTallilo, | HICTh Ha
TKaHWH 1 KIITHH, SIK rpymosa IMYHHOT nekuii. 2016. —C. HarmcaHHg €ce Ha TeMy: MpaKTUuy-
2roa. | 341MCHIOIOTH IMYHOJIOTIYHI oGoTa CUCTEMH 13-19 1.  ®yHkuioHanabHA HOMY Ta
GbyHKIII. Opranu i P (ppt) ppraizaiis IMyHHOT CHCTEMH | aKTHBHA
KOMIIOHEHTHU IMyHHO{ F2F 2. JleiikouuTapHa y4acThb y
cuctemu. DyHKITIOHAIbHA thopmyna Ta i 3HaYEHHS IS | JUCKYCIT
opranizanis IMyHHO{ TiarHOCTHKH 3aXBOPIOBAHb — 2 6amm
cucremu. PewyoBuHHM 13
3aXUCHUMHU KOMILIEKCAMHU
(iMmyHOTIO0YITIHH).
IMyHOKOMIIETEHTHI
KIITHHH 1 iX poJb B
iMmyHHii BigmoBimi. T- Ta
B-kiitunHa cucrTema
IMYHITETY:  MOXOJDKEHHS,
nudepeHIiFoBaHHS.
14.09. | XimiuHa OyaoBa, pyHKuil Jlexis/ XimiuyHa OyzoBa, CyuacHa [IpounTaTty ynTaHKY, [Ipucyr- 21.09.2018
2018 i kn1acudikamiss aHTUTI Huckycis byHKii i imynouoris. Kypc MePETJIIHYTH MIPE3CHTAllll0, | HICTh Ha
XimiuHa OymoBa MOJEKYI F2F KIacudikais nexuii. 2016. —C. Hamnucaru ece Ha Temy: JIEKIT Ta
2 roa. | iMyHOTJIOOYJiHIB, pPOOOTH AQHTHUTILIT 20-31 1. ®yukiioHaNbHI aKTHBHA
E. ¢on bepuara 1 Il (ppt) 0COOJIMBOCTI PI3HHUX JTIOMEHIB | y4acTb y
Kurazaro. [TonsiTTst aHTHTLIA. IMyHOTJIOOYTiHIB JUCKYCIi
Jlanirorn Ta JIOMEHU 2. OcobOmuBocTi  B3aeMomil -
aHTHTLIA. [opsimox MapoToIy Ta EMmToIy 1,5 6ajiB

po3TalryBaHHs  CyOOIUHUIIL
B UETBEPTUYHIA CTPYKTYpi




anTuTiIa. bynosa mapHupHOL
ninsakd. Pobotn P.Iloprepa
n J.Emememana B 1uiaHi
PO3YMIHHS TOTO, SIK
CTPyKTypa IMYyHOIJIOOYJIIHY
BITMOBIIa€  Or0  (DYHKIIISIM.
[Tonarrs mpo maparon Ta
eIlToN,  THUIepBapuadesbHi
JaHIIOTH  aHTUTUL. DyHKIIIT

OKpEMUX TUTSTHOK
(moMeHiB) MOJICKYJIH
IMYHOTJI00YTiHIB:

(dakTUYHA PpOJb  JIOMEHIB
Cul wu C,  gpyroro
KOHCTaHTHOTO JIOMEHY,
¢yakuii - Cu2 uw Cu3
JIOMEHIB, XapaKTePUCTHKA Ta
GyHKIIT  BaXKUX, JIETKHUX

JIAHLIFOT'IB aHTUTLIL.
Kanacudikania i ¢pynkmii
OKpeMux KJaciB
IMyHOIJ100yJIiHIB.

Oynkmii Ta 0coOIUBOCTI
OyZoBM  IMYHOTJIOOYJIiHIB
KJ1acy G (IgG),
iMyHOT100YMiHIB Ki1acy A
(IgA), imyHOrnOOYMIHIB
KJ1acy M (IgM),
iMyHOTTI00YMiHIB Kiacy E
(IgE),  imyHOrnoOYymiHIB
KJ1acy D (IgD).




Knacudikarii
IMYHOTJI00YTiHIB 3a
KJacaMu X B 3aJIEKHOCTI
BIJ 1X MOXOMKeHHs. BikoBi
0COOIUBOCTI

¢byHKUiOHYBaHHS Ta Al
OCHOBHHX KJIaciB
IMYHOTJIO0YTiHIB.

['eTeporennicTs

iMyHOr100YyMiHIB. [30THTIH,
AJIJIOTHIIH, 1I1OTHIIN.
bionoriuna aKTUBHICTb

AQHTUTI PI3HUX KIACiB 1

cyOknaciB. biocuHTes i
MeTaboizm
IMYHOTJIO0YTiHIB.
['eneTnunmit KOHTPOJIb

CHHTE3y IMYHOTJIOOYJIiHIB
1 mosTiMop(hi3MOM aHTHUTLI.

21.09.
2018

2 roa.

Hecneuudgiynmii
(Bpomxkenmii) imyHirer,
HOro KOMIIOHEHTH Ta iIX
(yHkuii.

Hecrietmdiuni  dakxropu
3aXUCTY OpraHi3my.
3ananeHHs 1 WOro poJyib B
IMyHHI BiJITIOBI/II.
daroruTapHa CHUCTEMA.
Knituan  ¢aromurapsoi
CUCTEMU Ta dazu
¢daromurozy. MexaHizmu

Jlexmist/
Juckycis
F2F

Hecnetndiuamit
IMyHITET

(ppt)

Cyuacha
imynozoris. Kypc
nekmin. 2016. - C.

32-46

[IpounTaTy YUTAHKY,
NEPEerTHyTH MPE3eHTAllilo,
Hanucatu ece Ha Temy:

1. IMmyHITET OHOKIIITUHHUX
TBapHUH.

2. SIBume garouuTosy.

3. I'enernka iMyHITETY.

4. DyHKIIOHYBaHHS
KJIACUYHOTO HUIAXY
AKTHUBI3aIlil KOMIUIEMEHTY.

5. OyHKIIOHYBaHHS

AJIBTCPHATUBHOT'O HUIIXy

[Ipucyt-
HICTb Ha
MpaKkTHUY-
HOMY Ta
aKTHBHA
y4acTh y
JUCKYCIi
— 2 0a7am

28.09.2018




Hecrenu(piIHoro
(BpO)KEHOTO)  IMYyHITETY.
[lo3akiiTUHHE 3HHUILIECHHSI
(UM TOTOKCUYHICTB) -
Makpodarn 1 HOpMaJbHI
kinepu (HK).

CucreMa KOMIUIEMEHTY Ta
i  axkTHBalisg, 3arajbHi
ySBJICHHS TPO CHUCTEMY

KOMIUJIEMEHTY. Cknan,
XiMi4HA npuposa,
JOKaji3aliss B OpraHi3mi,
OCHOBHI byHKIIii.
AnbpTepHaTUBHUN i
KJIaCUYHUI UTSIXH
aKTUBallli KOMIUIEMEHTY;
perymsiis CHUCTEMHU
KOMIUJICMEHTY.

AJIbTEpHAaTUBHUN  LUISAX
aKTUBallll KOMIUIEMEHTY -

edheKkTopHU MeXaH13M
BPODKEHOTO  IMYHITETY.
Opranizaritis C3-
KOHBEpTa3u i C5-
KOHBEpTa3u

QIBTEPHATHBHOTO IILJISXY.
JlexTHOBMI HUTAX

aKTUBallli KOMILIEMEHTY,
CXOXICTh 3 KJIACUYHHM
nusixoMm.  Hecmenudiuna
aKTUBAIliS  KOMILJICMEHTY

aKTHBI3AIll] KOMIIJIEMEHTY.




MPOTEOTITHIHUMHU
bepmeHTaMu.
C-peaktuBHUT  OUTOK 1
i OLTKM TOCTpoi das3u.

IToxomxkenHs,
iMyHOO10JIOT1YHA
AKTHUBHICTb, METOIN
JIOCIIJKEHHS.

Kmacuuaumii IIJISIX

aKTUBaIlll KOMILJIEMEHTY.
Buan  iMmyHOrII00YIIiHIB,
[0 IHIMIIOIOTh KIACUYHUN
nusix.  Opranizamis  C3-

KOHBEpTa3u 1 Cs5-
KOBEpTa3u KJIACHYHOTO
[UIAXY.

dopmyBaHHs
MeMOpaHOaTaKyl4oro
KOMILJIEKCY, MeXaH13M
JM3UCYy  KIITUHU-MIIICHI.
MexaHnizmu CTIHKOCTI
MIKpOOpraHi3MiB 0 i
KOMILIEMEHTY.

OyHKIii CUCTEMU

komiuieMeHnty. Pone CD35
¢aromutiB. bionoriuna mis
MpoayKTiB mpoTeonizy C3,
C4, C5. Pom CR2 B-
niMponHuTIB. Ponb
KOMIUIEMEHTY B aKTHBaIlii
bomKyIsIpHIX




JNEHIPUTHUX KJIITHH.
AHa}p1IOTOKCHHH.

Perymsimis aKTHUBHOCTI
KOMILIEMEHTY. DAF,
MCP, CR1. Cl-inri6itop.

Penenropu 1o C3a i CSa.

binku  roctpoi  ¢asm,
iHTephepoHH,  Ji30LUM,
(hi1OpOHEKTHH, KaTiOHHI
O1ITKH.
21.09. [ Ximiyna Oynosa mousekyin | Ilpaktuune | Hecnenudiunumit CyuacHa [IpounTaTty ynTaHKY, [Ipucyr- 28.09.2018
2018 IMyHOTJIOOYJTIHIB, JIQHITFOTH 3QHSITTS, IMyHITET imynouoris. Kypc MEePETJIIHYTH MIPE3CHTAllll0, | HICTh Ha
Ta  JIOMEHH amn'na.. rpymoBa (ppt) nekuiid. 2016. —C. HanncaTH'ece Ha Temy: MPaKTUY-
2roa. | OyHKIIT OKpEeMHUX IUISTHOK oGoTa 20-31 1. ®dyHKIIOHANBHI HOMY Ta
(ToMeHiB) MOJIEKYJIH p 0COOJIMBOCTI PI3HHUX JIOMEHIB | aKTHUBHA
IMyHOTJI00YTiHIB F2F IMyHOTJIOOYITiHIB y4acTh y
2. OcobmmBocti  B3aeMonii [ AuCKycii
MapoToNy Ta EMToIy — 2 0au
28.09. | XapakrepucTuka i Jlexuist/ Crenundivauit Cyuyacna [Ipounrtaru ynuTaHky, [Ipucyr- 28.09.2018
2018 MexaHi3m cnenudiunoro | Jluckycis IMyHITET imyHozoris. Kypc MEePerJIsIHYTH IPe3eHTallilo, | HICTh Ha
(rymopaJnbHoro, F2F (ppt) nekiit. 2016. —C. 2 rox JIeKIIIT Ta
4 roa. | aimdoigHoro) imyHirerty 47-57 aKTHBHA
XapakTepucTuka KJIITHH, y4acThb y
mo OepyTh y4YacTb B JTUCKYCIi
peakuiax  crenugigHoro -
IMyHITETY. MexanizmMu 1,5 6ajiB

peaxiiii aHTUTeH-aHTHUTLIIO.
[ToHSTTS TepMiHA aHTHUTECH,
fioro 3arampHa OyzoBa.
ImyHOTEHHICTD JIIIIB,




BYTIJICBOJIIB, HYKJICTHOBHX
KHCJIOT 1 OLJIKIB.
Knacudikamiss aHTHUreHis.
XapakTepucTuKa IMyHHHX

peaxiiii. ImyHOOT1YHI
(dbeHOMEeHH, 3acHOBaHI Ha
B3aeMoOil aHTUTEH-
AHTUTUIO:  alVIIOTHHALIISA,
MIPEIUIIiTaIis, JI3HC,

HelTpamizamis Ta iH., ix
inenTudikais. Bzaemomis

aHTHUTLIIA 3
KOMIIJIEMEHTOM.
ILuToTokcnuna g
AHTHUTIIIL.

AHTUTECHHI JEeTepMiHAHTH,
a iX 30BHINIHS TOBEPXHS,
3/1aTHa 3abe3neuyBaTu
cirabKi XiMI4HI B3aeMomil 3
BIIIIOB1HOIO JIUISTHKOIO
aHTUTIIa abo perenTopa
KIIITHHU, TIOHATTS EHITOIY.

OcHoBHI eTanu
I epeHIiFOBaHHS T-
KntiH B TUMycl.  T-
KIIITUHHUT peuenrtop

(TCR). Hwrorokcuuni T-
TiMpoIUTH (T-xinepn).
OcHoBHI eTanu
IIUTOTOKCHUYHOT T,
MeEXaHI3MU IUTOMI3Y




KIITHH-MIIIEHEH.
[luTOTOKCHYHA aKTUBHICTh
Makpoaris. 3HaYCHHS
[IUTOTOKCUYHHX PEaKIii B
MPOTUITYXJTHHHOMY,
iH}eKIitHOMY,
TpaHCIIAaHTAIIHHOMY
IMyHITeT.

Po3miznaBanHs MHC-
acorIOBaHMX ITENTH/IB.
Pons  monmexkyn  amresii
(LFA-1, VLA-4) 1
KOCTIMYJISITOPHHUX
B3aemoniit (CD28, CD154)
B akTuBari T-KIiTHH.
Bubip BapianTy iMyHHOT
Biamosiai (Thl a6o Th2).
Po3Butok T-xmitua
mam’ATi.

28.09.
2018

4 rox.

1. ®yHKIIT Ta 0COOIUBOCTI

OyZoBM  IMYHOTJIOOYJIiHIB
pI3HUX KJIaCiB.
Knacudikarii

IMyHOTJI00YITiHIB 3a

KJacaMHM IX B 3aJIEKHOCTI
BIJI 1X HOXOKEHHS.

2. Hecrieuudiuni daxropu

3aXUCTY OpraHi3my.
3ananeHHs 1 WOro poJyib B
IMyHHI BIMOBII.

[IpakTuune
3QHATTS,
rpymosa

poboTta
F2F

bynosa
IMyHOTJ100YyTiHI

B (ppt)

Hecnetmdiuni
bakxTopu
3aXUCTY

oprauizmy (ppt)

Cyuacha
imynozoris. Kypc
nekmin. 2016. —C.

20-31

Cyuacha
imynoznoris. Kypc
nekmin. 2016. —C.

32-46

[IpounTaTy YUTAHKY,
NEPEerTHyTH MPE3eHTAllilo,
2roxn

[Ipucyt-
HICTb Ha
MpaKkTHUY-
HOMY Ta
aKTHBHA
y4acTh y
JUCKYCIi
— 4 6a7am

05.10.2018




daroruTapHa CHUCTEMA.
MexaHi3Mu
Hecrenu(iIHoro
(BpOKEHOTO) IMYHITETY.
CucreMa KOMIUJIEMEHTY Ta
i  axkTWBalisg, 3arajibHi
VSBIICGHHS TPO CHCTEMY
KOMIUJICMEHTY.

05.10.
2018

4 ron.

1. XapakTepucTuka
KJIITHH, 10 O€pyTh y4acTh
B peakuisfx crenudiyHoro
IMyHITETY. MexanizmMu
peaxiiii aHTUTeH-aHTHUTLIIO.
[ToHATTS TepMiHA aHTUTEH,
fioro 3arampHa OymoBa.
Knacudikamiss aHTHUreHiB.
XapakTepucTuKa IMyHHHX
peaxiiii.

2. ImyniTeT 1o
1HpeKIIHHNX XBOPOO.
[TonsTTs mpupomHoro i
HITY4YHOT'O IMyHITETY.
[Tpupomxennit
AaHTHUBIPYCHUH  IMYHITET.
T- 1 B-knitunHuit
aIaITUBHUNA IMYHITET.

IIpakTrune
3aHATTS;
rpymnona
pobora
F2F

Hecneungiuamii
IMyHITET

(ppt)

ImyniTeT o
iH(peKmiTHIX
XBOPOO

(Ppt)

Cyuacna
imynouoris. Kypc
nexuiit. 2016. —C.

47-57

Cyuacha
imynozoris. Kypc
nekmin. 2016. —C.

58-63

[IpounTary ynuTaHKy,
MEePETIITHYTH MTPE3CHTAIIIIO,
Hanucaru ece Ha temy:

1. MexaHizm peakirii

AHTHT'€H-aHTUTLIO

2. Hamatn Kkiacudikariiro
aHTUTEHIB Ta ix
XapaKTEPUCTUKY

IIpucyt-
HICTb Ha
MpaKTHY-
HOMY Ta
aKTHUBHA
y4acTh y
JUCKYCiT
— 4 6aam

12.10.2018

12.10.
2018

1. ImyHHMI CTaTycC.
ImyHHOEpiMTHUI CTaH.
3aranpHi  3aKOHOMIPHOCTI

[IpakTuune
3aHATTS;

IMyHHHI1 cTaTyc

(ppt)

Cyuacha
imynozoris. Kypc
nekmin. 2016. —C.

[IpounTaTy YUTAHKY,
NEPEerTHyTH MPE3eHTAllilo,
Hanucartu ece Ha temy:

[Ipucyt-
HICTb HA
PaKTHY-

28.09.2018




4 ron

(YHKIIIOHYBaHHS 1MYHHOI
CUCTEMH. [TepBuHHI
IMyHHOAE(IIIUTHI CTAaHU Ta
ix xkmacudikarris

2. TloHATTS TIpO anepriio,

MeXaHi3M PO3BUTKY
aJIepridyHuX peaxiii,
MPUINHU 301JIbIICHHS
aJIepriYHuX peaxiiiii.
3aranbHa eTI0JIOoTiA

aJIepriYHUX 3aXBOPIOBAHb.

rpyrnoBa
pobora
F2F

ITonsaTTA 11pO
ajyeprito

(Ppt)

64-71

Cyuacna
imynouoris. Kypc
nexuiit. 2016. —C.

72-83

1. Mexanizmu
peaxiii

2. Erionoria
3aXBOPIOBaHb

aJepriyHuX

aJepriyHuX

HOMY Ta
aKTHBHA
y4acTh y
TUCKYCiT
— 4 6aam
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**Xakwo imepamypa nooaemuvcs 6 CKOPOYEHOMY 8U2is0i, Mo po3mUPPY8aHHs nooaceme GKiHYL

11. CucreMa oLiHIOBAHHA TA BUMOI'H

3araabHa cucrema
OILLiHIOBAHHS KYpPCY

Vuacmo 6 pobomi enpooosoc cemecmpy/exazamen - 60/40

BumMoru 1o nucLMoBOiI
pobotu

Ha koorcny xkommponvny pobomy cmyoenm nosumneH nio2omyeamu 3a0aHi memu JeKyil, wo 3anponoHosama O/
yumanHs (0u8. kaneHoapruil niam). OYiHIEMbCS AKICMb MA OPUSTHATBHICIb HABEOECHUX APCYMEHMI6 ma camoCmilHi
NpUKIaoU HA 3A0aHy MemMamuKy ma c80i 6UCHOBKU 3 KodicHoi memu. Konmponvna poooma (2 3a kypc) modxce 6ymu
MAKCUMANLHO OYiHeHa y S 6anis. Yci nosunHi 0008 ’s13k060 niocomysamu 6ci memu, a 8i0CYmMHIiCmMs CMmyoeHma 3 6yob-
SAKUX NPUYUH He0O 'EKMUBHUX NPUYUH He MOdce OYMU 8UNPABOAHHSIM.

CemiHapchbKi 3aHATTS

Axmuena poboma HA KONCHOMY NPAKMUYHOMY 3AHAMMI OYIHIOEMbCSI MAKCUMANILHO HA 2 6anu. 3a nepiod Kypcy
KOJCeH CmyOeHm NOBUHEH Ni02omyeamu no 2 camMOCMIUHUX npe3eHmayii, memy AKUX 6IH Modice sUOpamu pazom 3
suxnadaiwem. Maxcumanoha oyinka npezenmayii 3 it 00K1a00M HA 3aHAMMAX oyinroemscsi 00 8 baiis.

YMoBHM 101YCKY 10
MiACYMKOBOI0 KOHTPOJII0

Bci npakmuuni 3ansamms nosunni Oymu onpaybosaui i cmyoenm nosuner ompumamu 3a Kypc He menw 40 6anis,
Mmool 8iH ONYCKAEMbCS 00 30ai icnumy

Jo Cunaldycy Tak0kK roTyl0ThCsl MaTepiajJi HAaB4aJIbHO-METOAHYHOI0 KOMILJIEKCY:

1) HaBuajbpHMIT KOHTEHT (KOHCIIEKT, PO3LIMPEHUI TUTAH JICKIiH ab0 mpe3eHTarlii)




CYUHACHA

IMYHORNOTIA

KYPC NEKLIW

(MPUPOOHNYUA GAKYTNLTET)



NEKLWIA 1
ICTOPISi PO3BUTKY IMYHONOTII

1. BcTyn Ta KopoTka icTtopig
2. ®yHKUiT iIMyHHOT cuctemm

1. BcTtyn Ta KOpoTKa icTopis

Haw opraHiam NOCTiMHO NiAAaeTbCs BNAMBY Pi3HUX XBOPOOOTBOPHMX YMHHWUKIB HaBKOMWULLHLOINO cepefoBulla. Y Tou Xe 4vac barato
niogen 36epiratoTb 300poB'd. YoMy X ntoguMHa MoXe NPOTUCTOATM LKIANMBMM BAIMBaAM HaBKONWULWIHBLOro cepefosuwia? Lo gonomarae
opraHiamy B 60poTbbi 3 HUMK? B npoueci GionoriyHoi eBontouii NOAUHN CHOPMYBaNUCA CUCTEMU i MEXaHi3Mu, WO 3axulialTb NOro Sk
LinicHICTb y BMNagkax, Konu gianyHi, xiMivyHi abo GionoriyHi hakTopy cepefoBua MOXYTb NPWU B3aeMOAil OpraHiamy 3 HMMW NPUBECTM A0
NOLUKOXKEHHS ByAb-AKMUX MOro CTPYKTYP, O B CBOKO Yepry BUKIMKAE iX naTonorii. Ak Bigomo, npu 6araTbox 3axBOpiOoBaHb NiognHa oayxye 6e3
BTPYYaHHS MeOMLMHKW, a MOLWKOMKEHI TKaHWHM BIOHOBMOWTLCA caMi No cobi. OTke, MIOACBKUA OpraHiaMm 3gaTtHuM 3axuwaTtuca Big
NOLLKOAKEHb, BOPOTUCS 3 NATONOriEld CaMOCTINHO. Y HanWbinbL 3aranbHin OopMi MOXHA BUAINUTU HACTYMHI TUMXM 3aXMCHO-MPUCTOCYBanbHNX
MeXaHi3MiB:

1) mopghonoziyHi: Gap'epHi MembpaHK, OropomKyBarbHi 3axuULLalOTbCA KMITUHW, TKAHMHWM Ta opraHu; nponidepauia (BigHOBMEHHS)
KNiTUH ypaXkeHOoi TKaHWHW; rinepnnasisi, To6To KinbkicHe 36inbLUeHHs KNiTUHM abo TKaHMHW NPOTU HOPMU;

2) obizionoziyHi: akTnBauia OOMIHHMX MpoLeciB, YTBOPEHHS HOBUX MegiaTtopiB, depMeHTiB abo OOMIHHMX UMKNIB i Oe3akTuBauis
iICHYIOUMX;

3) iMyHOM102i49Hi CUCTEMU, CNPSAMOBAHI Ha 3aXMCT OpraHiamMy Bif BNAUBY iHLWKX Biocuctem.

3 ycCiX uMx TUNiB 3aXUCHO-NPUCTOCYBANbHUX MEXaHi3MiB Hanbinblw BaxnvMBWM € iMyHHa cuctema. Big Toro, Hackinbku BOHa MOTYXHa,
3anexuTb, byae nognHa XBopity Yn Hi. [lJobpe npautotova iMyHHa CUCTEMA € HalKpaLLMM rapaHToM MILHOMo 340pOoB's. XOpOoLuni iMyHITET - Le
OCHOBHMIA NOKa3HWK 340POB'A, XXUTTEBOI CUIN BYAb-IKOrO XMBOIO OpraHiamy.

[daBHo Gyno nomiyeHo, WO nanHa, KOoTpa nepeHecna HebesnedHy iHeKUiHY XxBOpoOy, BApyre 3a3Buyal Hel He 3axBoproe. Y
ctapogaBHboMy Kutai (6nmsbko 590 poky 0O HaLWoi epu), a TakoX B aHTUYHI Yacu B |HAil OyB BuMHanaeHun meton 60poTbOM 3 BaXKKMMUK
Bunagkamu Bicnn. CyTHICTb LbOro MeTogy nonsirana B TOMY, LO BIiCNsIHi CKOPUHKX NepeTupani B NOPOLLOK i BHOCUIM B HIC 300POBIV MOAWHI.
Lle pobunocs gns Toro, wob BuknmMkaTn M'aky oopmy BiCMw.

B €Bponi npakTuKy Takoro 3axucTy Bif, BiCMM Bi4HOCATb A0 Yacy npaeBniHHA koponsa AHrnii Meopra |, konu apyxuHa 6puTaHCLKOro nocna B
KoHcTaHTMHONONi npuBeana 3i CxonQy MeTon BBeAEHHS 3apasHOro martepiany 3 BiCMOK XBOPWUX B BEHY PeLMnieHTiB 3a SOMOMOrow BEUKOI
ronku. lMpouenypa 6yna HebGe3neyHo, OCKINbKM YacTo MPUBOAMMA He TiNMbKM OO0 TSKKOrO 3axBOPHOBAHHSA BICMOW, ane i 40 PO3BUTKY iHLWKNX
Ba)XKMX 3axBOPHOBaHb, 30Kpema cudinicom i nenpu. MNpoTte koponb eopr | cNpuiHAB uLe cxigHe HOBOBBEAEHHSA MPUXWUITBHO | HaBiTb OaB
BKasiBKy BMKOHATK NOAIOHY npouenypy 3 ABOMa CBOIMWN BHyKaMM, LLIO CNPUSANO MOLUMPEHHIO LIbOro NPUMOMY 3aXMCTY Bif BiCnM Ha BpuTaHCbKUX




ocTpoBax. HesBaxaroum Ha iCTOTHUIN pU3KK, NOAN MOro4XyBanucs Ha gaHy npouenypy, ockinbku 3a yacis Neopra | 3 100 yonosik 60 xBopinu
BIiCMOLO i MONOBMHA 3 XBOPUX BMUparna Big XBOpoOMu.

Y 1738 poui nikap 3 EguHbypra ®peHcic XoyM 3acToCyBaB Takui ke MPUHLUMN ANA 3aXMCTy Bid KOPY: BiH NEPEHOCUB 3 AOMOMOrow
BaTHWX TaMMOHIB MaTepian 3 ypaXeHWX KOPOBMM BUCUMOM AiNSHOK LUKIpU XBOPUX Ha NOAPANUHW Ha Tini npuwennenux, i 7 3 15 niggaHux
TakoMy BNSMBY NaUieHTIB NepexBopinu Ha Kip B HAMMeEHLU BUPaXKeHin hopMi, OTpUMaBLUK iIMYHITET 4O LUbOro 3axXBOPHOBaHHA Ha BCe nojarblue

KNTTS.

HacTynHuMM Kpokom B LIbOMY HanpsiMKy cTanu ekcnepumeHTn EgBappa [xkeHHepa (1749-1823). Y 1976-1978 pokax [keHHep npoBiB
HanpaBfeHHe 3apaXXeHHs OEeKifbKOX CBOIX MauieHTiB mMaTepianoM 3 BiCMsiHMX MYCTYN Ha BUMEHI KOPIB i NepekoHaBCs, O MauieHTU AiNCHO
Habynu iMyHITET NPOTK HaTypanbHOI Bicnu. Pe3ynbTaTn CBOIX AOCNiAiB NO BakuuHadii (Ha3sa byna aaHa Big NaTMHCBHKOI HAa3BM KOPIB - vacca)
BiH NpeactasuB Ao Koponiscbkoro HaykoBoro ToBapuctsa (1798). Ha noyatky gocnign IxkeHHepa 6ynu nigaaHi kputudi, ane notim B 1802 poui
BiH OTpPMMaB NaprameHTChbki cybcuaii 4ns po3BUTKY BiCMOMPMBUBAHUSA | OpraHisyBaB crieuianbHuin iIHCTUTYT B JIOHAOHI, Nicnsg Yoro BOHO cTano
POCMOBCIOAXYBATUCE MO Pi3HMX KpaiHax: opaHLy3bkuin iMnepatop HanoneoH Haka3aB NpPoOBECTM LUENNEHHS 0cob60BOMY Ckrady CBOEI apMii, a
nepLnin XTo OTpMMaB LenneHHsa B Pocii cenaHcbkunin xnonyuk 3400yB, Ha YeCTb Liel 3HaMeHHOI NOAii, Npi3BuULLE BaKLMHMW.

CtaBano o4eBnOHUM, LLO B pe3ynbTaTi KOHTAKTy 3i 36yAHMKOM B MaKpOoOpraHiami 3'aBAsAlTbCs AKiCb BiACYTHI 4O LbOro 3axucHi oakTopu.
CnpsiMOBaHWIA MOLLYK Takux pakTopiB cTaB OCHOBHMM 3aBAaHHsaM, i B 1890 poui B iHCTUTYTI PobepTta Koxa B BepniHi Eminb ¢oH BepiHr
NPOAEMOHCTPYBaB MPUCYTHICTb B KPOBi iMyHM30BaHMX NpaBueBuMu abo andTepinHumMmn Gaktepiamm TBapuH cneumdivyHnx 6inkiB, Ha3BaHMX
aHTUTOKCMHamMKW. BBeaeHHS CMPOBATOK KPOBi TakMM TBApWMHaM - iHTAKTHUM, HIKONM HEe KOHTaKTyBaBLUMM 3i 30yaHMKamun npaBusa abo andrepii
opraHiamam - NpMBOAUNO A0 NOSBM Y OCTaHHIX BUPaXKEHOI CTIMKOCTI 40 AaHUX 3axBopioBaHb. Lle 6yno nepinm HaykoBUM, eKCrnepuMeHTanbHo
OTPUMaHNM JOKa30M BMPOBIIEHHS OpraHiaMoM cneumdiyHUX pe4oBUH Yy BigNOBigb Ha MPUCYTHICTb XBOPOBOTBOPHUX MIKPOOPraHiamis, TOMy psg
aBTOpIiB NPOMNOHYI0TL BBaxXaTh 1890 pik pOKOM 3aCHYBaHHSA iMYyHOSOTIiT IK HAYKU NPO 3aXMUCHi CUNKN OpraHiamy.

Hapani getanbHUM BMBYEHHSM 3aXMCHUX PEYOBUH Mia3My KPOBi MOYaB akTMBHO 3aMMaTtucs HiMeubkui BYeHun [Maynb Epnix (1854-
1915). JeTanbHO AOCAISKYOYM NiKyBanbHi BAaCTUBOCTI CMPOBATOK iIMYHHUX TBapWH, BiH MOKa3aB, LLIO aHTUTINa (Tak cTanu HasueaTtu BiOKPUTI
BepiHroMm aHTUTOKCWMHW) BIQHOCATBCA A0 rNoOyniHOBOI dopakuii GinkiB nnasmm KpoBi, WO BOHM 34aTHi nepedaBaTtucs vepes3 nnaueHTy 3
OpraHiamy martepi B opraHiam nsiogy, ik po3BMBAETLCH, O BUPOONEHHA aHTUTIN BigOyBaeTbCA HE TiflbKU MPU KOHTAKTI 3 XBOPOOOTBOPHUMM
MiKpoopraHiamamm abo iX TOKCMHaMMK, a i NPU BBEOEHHI B KPOB iHLIMX OpraHiyHMx pedoBuH. 3 gocnigkeHb Epnixa BunnuBano, O OCHOBY
3aXUCTY OPraHi3aMy Bif Yy>KOPIOHUX areHTiB BU3HA4YaloTb PO3UYMHEHI B Mia3mi KpOBi pedoBuMHM, | nogibHoro poay nornsamn go KiHua XIX ctonitta
OTpUManu Ha3By rymMoparnbHOi Teopii iIMyHITETY.

OpHak He BCi gochnigHuMKKM OOTPUMYBanucs OYMKM, WO 3axXUCT MakpoopraHiamy Big iH(eKkuUii BM3HAYaETbCA TifbKM rymMopasrbHUMM
dakTopamu. PoanoyaTi B 1982 poui gocnigpkeHHa Inni MeyHnkoBa (1845-1916) BkasdyBanu Ha Te, WO NIENKOUMTM KPOBi CCaBLiB 30aTHi aKTUBHO
NOrnMHaTK i 3HULLYBaTU XBOPOOOTBOPHI MIKPOOpPraHiaMmu B xoAi npouecy, HasBaHoro ¢harounto3om. OvyonuslumM 3a nponosudieto Jlyi MNacTtepa



cneuianbHO CTBOPEHY ANs BMBYEHHS dparoumnTody nabopatopito B lNMacTtepiBcbkomy iHCTUTYTI B Napwuxi, MeyHukoB 0o nodvatky XX cToniTTa
CTaB OCHOBOIMOMOXHNKOM charoumnTapHol Teopii, abo Teopii KNITUHHOIO IMYHITETY.

Mopanbli gocnigpkeHHda, NpoBefeHi NpUXUibHUKaAMKU LUX Teopin, npuBenu [0 3nNuTTa opMyBanucs HanpsMkis, WO W 3HAWLWINO
BigoGpaxeHHs1 y npucymkeHHi Hobeniscbkoi npemii 3 disionorii i meanumHm 1908 poky cninbHo |.I. MeyHukoBy i MNaynto Epnixy. ®aktnyHo
came L npemisa ctana BU3HaHHAM iMyHOROrii ik 0cobnuBoi ranysi 3HaHb, ockinbku Hobeniscbka npemia 1901 poky npucympkeHa Eminto goH
BepiHry, Bce-Takm Gyna npemieto MegmyHoLo - «...3a poboTn No cepoTepanii, i nepL 3a Bce 3a ii BUKOpUCTaHHA B 60poTbbi 3 aidpTtepietor.

MapanenbHO 3 PO3BMTKOM OCHOBHOI Ha TOW nepioA rifnku imyHornorii, 6e3anocepegHbo NOB'A3aHOI 3 iIHEKUiINHMMN XBOpobamu, B KiHLi XIX
cToniTTa 6ynu 3aknageHi OCHOBM ABOX HOBUX HaNpsIMKiB, YMOBHO BifHOCHMX A0 Tak 3BaHOi HEiH(eKLiNHOT iMyHORorii.

®paHuy3bkun gocnigHuk Wapnb Piwe (1850-1935), BuBYatoum BNAMB TOKCUYHMX PEYOBUMH MOPCLKMX Be3xpebeTHnx Ha cobak, BCTAaHOBMB,
LLIO OpraHiaM OCTaHHIX 3gaTHUI BigNoBigaTM Ha NMOBTOPHE BBEAEHHS HEBENMKUX 403 TOKCMHY Haa3BMYanHO OypXnMBO, LLIO HE criocTepiranacs
npy nepLluoHavYanbHOMy BBeAeHHi npenapaty. BiH Ha3BaB ue saBue aHaginakciero («3BOPOTHOW MNpOdinakTukoo»). B xodi BUBYEHHS
3'sicyBanocs, Wo BUNaakM HebaxaHuX peakuiln opraHiamMiB nogen i TBapyMH Ha nNpodinakTuyHe | TepaneBTUYHE BBEOEHHS CUPOBATOK, @ TaKOX
aneprivHi peakuii Ha pi3Hi pe4yoBUHN haKTUYHO € NposiBaMu aHadinakcii. Liss poboTta 6yna yaoctoeHa Hobeniscekoi npemii 1913 poky.

Lle ogHa rinka imyHonorii 3apogunaca B xodi AOOCHiAKeHb, WO MalTb 0e3nocepenHe BIOAHOWEHHS OO0 3axXWUCTy Big iHMEKUiNHNX
3axBoptoBaHb. BuByatoum B kiHUi XIX cToniTTa B nabopatopii MeyHmkoBa B [lacTepiBCbKOMY iHCTUTYTI MeXaHi3mu nisucy 6akTepin nig BnNiveBom
6inkiB nnasmu kposi, XKtonb bopae (1870-1961) He Tinbku Bigkpus (cninbHo 3 MNdenddepom) cuctemy KOMNNEMEHTY, a N BUSBMB, LLO iMyHHa
cucTeMa 3gaTHa pearyBaTh Ha YyXKi KNiTUHW KPOBI Tak caMo, 5K i Ha XBOpOoOOTBOPHI MikpoopraHiamu. | xoya cam Bopai oTpumae Hobeniscbky
npemito 1919 poky 3a QOCNIAXKEHHA KOMMNSIEMEHTY, Mo CyTi, NMPOAOBXKYUN MOro AOCHiSKEHHS MO iIMyHHOMY BiATOPrHeHHi eputpouuTie, Kapn
JNTangwTenHep (1868-1943) BigkpvB rpynu KpoBi NtoanHu, 3a wo B 1930 poui 6yB Takox yaoctoeHnin HobeniBcbKoi npemir.

KpiM Benn4e3Horo MeanyHoro npusHadeHHs, Wo nonsrae B po3pobui 6e3neyHoi cuctemmn nepenuBaHHA KpPoBi, LS rinka iMmyHonorii gana
AOKa3W iCHyBaHHS BIOMIHHOCTEN KOHKPETHUX iHAMBIAYYMIB Ha KNITUHHOMY PIiBHi i pearyBaHHA Ha Ui BIiOMIHHOCTi iMyHHOI cucTemMu, Wo GaraTo B
4YOMY BW3HAYMMO PO3BUTOK iMyHororii B XX cTonitti. ®akTmyHoO npobnema BiOTOPrHEeHHS nepecajXyBaHUX TKaHWH i OpraHiB cTaBana
npobnemoto imyHonorivHoto. itep Bpanan Megasap (1915-1987), sk 3arimaBcsa cnoyaTky nepecagkaMmu LWKipy, OTpMMaB LUMPOKY BiAOMICTb
came sk imyHonor. Pob6otn MegaBap i cniBpoGiTHMKIB CTanu ekcnepumMeHTanbHMM NiaTBepoKeHHsAM onybnikoBaHoi B 1949 poui 3aranbHoi
Teopii imyHiTeTy ®peHka MakdapnenHa bepHeta (1899-1985), 3rigHO 3 AKOK iMyHHa cuctema (POPMYETbCS B npoueci eMbpioHanbHOro
pPO3BUTKY i came B Len nepiof opraHiam HabyBa€e iMyHHY HeYyTNMBICTb (TONMEPaHTHICTb) 4O BRACHUX MOJSEKyn i KNiTuH. 3a AoCnigKeHHs
npnabaHoi iMyHONOriYHOI ToNepaHTHOCTIHOCTI 0buaBa aocnigHuka otpumanu Hobeniscbky npemito 1960 poky.



aocnimpkeHb B LbOMY Hanpsamky cranu pobotu [kopmka CHenna (1903-1996). Y kepoBaHUX HUM SOCRIIKEHHAX Oyrno
BCTAHOBINEHO, WO Y MULLEN € 14 cUCTEM TFeHiB, BU3HaAYaKuMX peakuii BioTOPrHeHHS Npu nepecagkax TkaHuH. O4Ha 3 Takux rpyn rexie, HaseaHa
H2-cuctema (Big aHrn. Hystocompatibility - TkKaHMHHa CyMmicHICTE), BUABMAAca NPUYETHOIO | 4O PO3BUTKY iHLWIMX iMYHHMX peakuin. KaH [Jocc
(1916), [ocnigKytoum aHTUreHHi BNacTMBOCTI NENKOLMTIB, BUSIBMB iCHyBaHHA NoAibHMX cMCTeM reHiB y noguHK i Haseae ix HLA (Big aHrn.
Human Leucocytes Antigens - nOACbKI NenkouuTapHi aHTtureHun). lNpoBefeHi B pi3HMX nabopaTopisx CBiTY OOCMIOKEHHA nokasanu
aHanormyHoctb H2-cuctemn muwen i HLA-cuctemn noavHu, i yTBEpPOUNOCH YSBEHHSA MPO ICHYBaHHSA Yy BCiX BULLMX TBApUH MOQiGHUX
reHeTUYHUX CUCTEM, SKi OTpMManu 3aranbHy HasBy «rOMOBHUW KOMMMEKC ricTOoCyMicHOCTi» abo ckopoyeHo MHC (Big aHrn. Major
Hystocompatibility Complex) . Jocnigxytoun ponb BXigHWX B KOMMMekc reHis, bapyx beHaceppad (1920) i noro koneru 3yminu BCTaHOBUTU
NPUYETHICTb NPOAYKTIB UUX reHiB - cneuudivyHUX NoBepXHEBUX MOMEKYI KNITUH BULLUX OPraHi3aMiB He TiflbKM A0 BiOTOPrHEHHA nepecagkeHunx
TKaHWH, ane i 4o po3BUTKY Oyab-sIKMX iIMYHHUX peakuill, B TOMy YuCAi i Npu3BOaATb 40 MPOAyKLUii aHTUTIN. Tak 6yno 3anovaTtkoBaHO HOBUN
Hanpsm B iMYHORNOTii, LLIO OTPUMano Ha3By iIMyHOreHeTMKK, a Moro 3acHoBHUKKN CHenn, [Jocce i beHaceppad ctanu naypeatamm HoGeniBcbKoi
npewmii 1980 poky.

Topgi x, B 60-x pokax XX cToniTTH, B OCHOBHOMY 3aBasikm pobotam PogHi MopTtepa (1917-1985) i [bkepanbga Egenbman (1929) Boanocs
po3wmndpyBaTn MONEKYNSAPHY CTPYKTYPY @aHTUTIN i IX aHTUrEH-3B'A3YHUNX LIEHTPIB, 3a WO Ui JOCNigHMKM oTpumanu HoGeniBcbKy npemito Tnucadi
OEeB'ATCOT CIMAECAT ABi POKY.

BcTaHoBneHa e Ha caMoMy novaTtKky poO3BUTKY iMyHOMOriT HanBuLwa cneumdiyHiCTb 3B'A3yBaHHA aHTUTIN 3 BUKIUMKAYUMU iX NPOOYKLi0
aHTUreHamu, 3 ogHoro 6okKy, B XX cToniTTi Habyna LWMPOKOro 3aCcTOCyBaHHA NS OYULLEHHA Ta igeHTUdIKaLil opraHiyHMX MONEKyn, a 3 iHWoro
GoKy, cTumyntoBana OOCHIOKEHHs, CNPAMOBaHi Ha 3'ACyBaHHS MPUYUH HACTINIbKM BEMNUYE3HOro pPo3MaiTTsl aHTUTIN i PO3Mi3HaOTb aHTUrEHU
KniTMHHMX peuenTopis. [Bi Hobeniscbki npemii 80-x pokiB sk pa3 i BigobpaXkatoTb Ui ABa HaNpPsMKA B PO3BUTKY iMYHOMOrii B cepeauHi apyroi
NonoBuHU XX CTONITTS.

Bonogapsamun Hobeniscbkoi npemii 1984 poky ctanun Hinbc EpHe (1911-1994), eopr Kennep (1946-1995) i Llesap MinbwtenH (1927-
2002). YOOCTOEHMM Takoi BUCOKOI Haropogu LOCArHEHHSIM LMX OOCIOHWUKIB ©6yrno CTBOPEHHSI MeTody, SIKMM LO3BOSISIE OTPMMATU CYCMNeEH3ii
abCoNTHO OAHAKOBUX MO CNELNMIYHOCTI, Tak 3BAHUX MOHOKIMOHAaNbHNX, aHTUTIf, 3aCTOCYBaAHHS sIKUX B BiONOrivyHMX i MEOUYHNX OOCTIIKEHHAX
BUSABUIIOCS OYyXe BUCOKOEMEKTMBHUM. Y TOW e 4ac nporpec MmornekynspHoi Gionorii gossonue Cycymy ToHeraBa (1936) nokasatu, siK
reHeTU4Hi nepebydoBM B XPOMOCOMax fenkouuTiB 3abesnedyoTb ¢aHTacTmyHo Garate pi3HOMaHITTA aHTUTIA | aHTiIreHpacno3HaoLLiX
peuenTopiB, WO Takox 6yno ygoctoeHo B 1987 poui HobeniBcbkoi npemil

OpHa 3 ocTaHHix HobGeniBcbknx npemin XX cToniTTd 3a AOCMigpKeHHs B obnacTi iMyHOnorii € CBOEpPIOHMM BigoOpaXeHHAM 3MnUTTS
iHGEKLiiOHHON | HeiHEKUINHOT iIMYHOSOTIi, OCKINbKM NPUCYIKEHA 3a AOCIIIKEHHS, OMUCYOUMN POflb KOHKPETHUX MOSEKYN Yy B3aEMOLIaX KNiTUH



iIMYHHOI cUCTeMM B nepios Po3BUTKY iIMyHHMX Bianosigen Ha aHTured. Ii Bonogapsimu B 1996 poui ctanu Mitep Oorepti (1940) i Ponbd
LnHkepHarenb (1944), aki goBenun yyacTtb GifkiB rofflOBHOrO KOMMMEKCY MCTOCYMICHOCTI Y NOA4aHHI YyXXOpigHMX aHTUIrEeHIB iMyHOKOMMNETEHTHUM

KNiTMHaM.
Bixu icTopii

1798 - Enyapn [xeHHep (BenukobpuTaHisi) 3pobuB NOBIAOMIEHHSI NPO MOXIUBICTb MOMEPeMKEHHs1 3aXBOPIOBAHHS HATYParibHO BICMIOKD LLMISIXOM
LLIENNEHHs NOAAM OCMEHHOro MaTepiarny Bifg, XBOpUX KOpiB.

1883 - I.I. MeuHukoB (Pocis) cTBOpMB NepLLy eKCriepuMeHTaribHO 0OrpyHTOBaHY dparoLmTapHyto TEOPIO iIMyHITETY.

1890 - Eminb doH BepiHr (HimeuunHa) 3anponoHyBaB cnoci6 iMyHisauii aHTuTokeuyHummn cuposatkamu; B 1901 p npucympkeHa neplua Hobeniscbka
npemis 3 gpisionorii abo MeauLmHM 3a poboTn MO CUPOBATKOBOI Tepanii Mpu NikyBaHHI audoTepil.

1908 - I. Meunukos (Pocis) i Mayn Epnix (HimewunHa) - Hobeniscbka npemist 3a CTBOPEHHST KIITUHHOT TeOpiT iMYHITETY.

1913 - WWapnb Piwe (PpaHuis) - Hobeniscbka npemis 3a BiokpuTTst aHadinakcii (1902).

1919 - Xionb Bopae (benbris) - HobeniBcbka npemisl 3a BIGKpUTTS aHTUIrEHHOI CneumaivHOCTi.

1960 - PpeHk M. BepHeT (ABctpanis) i [Nitep Menasap (BenvkobputaHis) - Hobeneiscoka npemisi 3a BigKpUTTS LUTYYHOI iIMYHHOI TOfIepaHTHOCTI.

1972 - [x. EnenbmaH (G. Edelman, CLUA) i P. INopTtep (R. Porter, BenukobpuTaHisi) - Hobeniscbka npemis 3a BCTAaHOBMEHHS XiMiYHOT 6y10BU aHTUTIN.

1980 - Bapyx Benaceppad (CLUA), XXaH Hocc (®PpaHuis) i Dxopmk CHenn (CLUA) - HobGeniecbka npemis 3a BigKpUTTa crnocoby
3aMiHOBaTN AedeKTHi reHy | CTBOpoBaTW HOBI NOMYNAUIT iIMyHHUX KITITUH.

1984 - H. EpHe (daHis) - HobeniBcbka npemis 3a CTBOPEHHSI HOBATOPCLKOI TEOPil «Mepex» B iMyHONOril.

1984 - leopr Kennep (PPH) i Lesap MinbwTtenH (BenukobputaHisa-ApreHTnHa) - Hobeniscbka npemis 3a BigKpUTTS | po3pobKy npuHUunie
BUPOBIIEHHS MOHOKITOHANbHMUX aHTUTIN 3a 4OMNOMOrOoHo ribpuais.

1987 - Cycymy ToHeraBa (AnoHig) - Hobeniscbka npemis 3a BIOKPUTTA NPUHLMNY BUHUKHEHHSI aHTUTIN (BIOKPUTTA reHiB peuenTopiB T-
nimgouuTis).

1990 - Ox. Mappi i E. Tomac (CLUA) - HobGeniBcbka npemia 3a BIiOKpUTTA B ranysi TpaHcnnaHTauil OpraHiB i KNiTMH Npu NiKyBaHHi
3axXBOpPOBaHb MOANHMN.

Pik Bunycky 1996 - litep Jorepti (CLUA) i Ponbd LunHkepHarens (LUBenuapis) - HobeniBcbka npemis 3a BigKpUTTA cneuudiyHOCTI
KNiTUHHO-ONOCEPEKOBAaHOT iIMyHHOrO 3aXUCTY.

1997 - C. lNpysiHep (CLUA) - HoGeniBcbka npemisa 3a BigKpUTTA NPIOHIB - HOBMX BiONOrYHNX NPUHLMMIB iHGIEKLIN.

MpioHn (aHrn. Prion Big protein - «6inok» i infection - «iHdekuis», cnoso 3anponoHoBaHo B 1982 poui CteHni MNMpysiHep - ocobnuswmin knac
iHEKUINHNX areHTiB, NpeacTaBreHnx Binkammn 3 aHomarbHOK TPETUHHOI CTPYKTYPOLO | HE MICTATb HYKINETHOBUX KUCIIOT.

MpioHn 3gaTHI 36iNbLyBaTN CBOK YNCESBbHICTD, BAKOPUCTOBYHOUM OYHKLT XXMBUX KITiITUH (B LbOMY BiZHOLUEHHI NPIOHM CXOXi 3 Bipycamu).
MpioH - ue 6iNok 3 aHoOManbHOK TPMBUMIPHOK (TPETUHHOI) CTPYKTYpOK, 34aTHUMM KaTanidyBaTM KOH(OPMAUMOHHOE MNEepPEeTBOPEHHS
rOMOJSIOTMYHOrO MOMY HOPMarnbHOro KNiTMHHOro Ginka B cobi noaibHui (npioH). Ak NnpaeBuno, npu nepexoni G6inka B NpioHM CTaH Koro a-cnipani
nepeTBOPOOTLCA B B-wapwn. 3'aBunucs B pesynbTaTi Takoro nepexogy NpioHNM MOXYTb B CBOK Yepry nepebyaoByBaTy HOBI Monekynn 6inka;
TaknMMm YMHOM, 3anyCcKaeTbCA NaHLUroBa peakuis, B Xo4i KO yTBOPHOETLCA BerMYe3Ha KifbKiCTb HENPaBUITbHO 3ropHYTUX Morekys. [pioHu -



€AVHI BIOOMi iH(PEKLiHI areHTn, PO3MHOXEHHSA SIKMX BigbyBaeTbcA 6e3 yyacTi HykneiHoBUX KUCMOT. MMuTaHHA Npo Te, Y BBaxaTu MpioHU
dOpMOI0 XKUTTH, 3apas € BigKpUTUM

Bci Bigomi npioHM BuKnMKaloTb dhopMyBaHHsS aminoig - GinkoBux arperaTiB, LIO BKAOYAKThb LWiNbHO ynakoBaHi B-wapwu. Aminoign
npeacTaensoTe coboto ibpunu, WO pocTyTb Ha KiHUAX, a po3noM ¢ibpuny nNpu3BOAMTbL A0 MOSBM YOTUPLOX 3pOCTarumx pewT. Ons
PO3MHOXEHHA MpUOHA HeobXigHO BMXiOHE HasIBHICTb HOPManbHO MOKMA4EHOro KIITMHHOMO MPIiOHIB Ginka; opraHiamMu, y SKUX BigCYTHS
HopMarbHa doopMa npioHiB Ginka, He CTpaXaakTb NPIOHHI 3aXBOPIOBAHHAMM

MpioHn dopma 6Ginka HagsBuyamHO cTabinbHa i HAKOMMYYETBCA B YPaKEHiI TKAHWHI, BUKMWUKAKOYM iT NOLIKOKEHHS i, B KiHLEBOMY
paxyHkKy, BiaMupaHHsa. CTabinbHICTb NPioHIB hOpMM O3HAYAE, L0 MPIOHM CTiKKi A0 AeHaTypauil nig Aieto XiMiYHUX i i3NYHMX areHTiB, Tomy
3HULLNTK Ui YaCTMHKM abo cTpumaTth iX 3pOCTaHHSA BaxKo. [MpioHW iCHYOTb B OeKiNbKoX hopmax - wTamax, KOXeH 3i 3rerka BigMiHHO
CTPYKTYpOIO.

MMpioHM BMKNMKAaKOTb 3axXBOPIOBAHHA - mMpaHcMmicueHi _2yb64acmi_eHuedghasonamii (TIE) y pisHMX ccasuiB, B TOMy 4mucni rybyacty
eHuedanonarito BENMKOI poraToi Xxyaobu ( «kopoeg'syuli ckasy). Y NOAMHW NPiOHM BUKNNKaOTb XBOpoby Kpeimughenbsdma - Skoba, CUHOpOM
lepctmaHa - WTpayccnepa - WewnHkepa, datanbHy cimenHy 6e3coHHs. Bcei Bigomi NpioHHI 3aXBOpOBaHHS BpaXKatoTb FOMIOBHMIA MO3OK i iHLUI
HEepBOBi TKAHWMHW, B JAHWIN YacC HEBUNIKOBHI i B KIHLEBOMY MiACYMKY CMepTerbHi.

ImyHimem (Big nat. Immunitas - «no36aBneHHs», «3BiNMbHEHHSA Big 4oro-Hebyab») - ue HecrnpulHamugicmb opeaHisMy 00 Pi3HUX
IHeKUiiHUX aseHmis, a makox rnpodyKkmig ix XummediafbHOCMI, PEeYO8UH | MKaHUH, SKi Malomb YY)XOPIOHUMU aHmu2eHHUMU
gnacmusocmsamu (Hanpuknag, OTPYT TBApPMHHOIO Ta POCAMHHOIO MoxoaxeHHs). OQHOro pasy nepexsBopiBLUKM, HALl OpraHiamM 3anamM'sToBye
30yaHMKa xBOpoOM, TOMy HacTynmHOro pasy 3axBOPHBaHHS MPOTikae weuawe i 6e3 ycknagHeHb. Ane 4acTo nicnsa TpMBanux 3axXBOPOBaHb,
onepaTUBHMX BTPy4YaHb, NPU HECMPUATAMBIN €KOMOrivHiN 06CTaHOBL, i B CTaHi CTpecy iMyHHa cuctema moxe gasatu 300i.

TpaguuinHo nig NOHATTAM iIMYHITETY PO3YMIfiM HECNPUNHATAMBICTE GaraTOKNITMHHOrO OpraHiamy Ao iHdeKuinHMX 3axBoptoBaHb. Lle
BnacTmBicTb 3abesnevyeTbcs GaratbMa cucTEMamMm XMBOrO opraHiamy. Hanpuknaa, wkipa, enitenin guxanbHUX LWnsxie, cnu3oBa obomoHka
TPaBHOrO KaHany 3aBAsKM iX MEXaHIYHOI LiNICHOCTI € HENMPOHMKHUMW AN MIKPOOpraHi3aMiB. 3axmMcHy OYHKLi0 BUKOHYOTb TaKOX XiMiYHO aKTUBHI
cepefoBuLLa - COMsiHA KMCNoTa LUMYHKOBOro COKy, HopMarbHa Mikpodropa Kuwok. OgHak rofloBHY posfib Y 3aXUCTi MakpOOpraHiamy Big
iHdbekuii Bigirpae cuctema kposi. Lle B mMuHynomy cTonitti 6yno BigKpMTO siBULLE harouMTo3y i CTBOpEHa KNiTUHHa Teopia iMyHiTeTy (.
MeuHukoB). Togi x 6ynu BusABneHi NPOTUMIKPOOHI BNacTMBOCTI Nna3Mu KPOBi, WO Aano novaTok rymoparibHoi Teopii imyHiteTy (M. Epnix).
CyyacHa iMmyHornoria Bu3Hae piBHOMPaBHE iCHyBaHHA 000X MexaHi3MmiB iMyHiTeTy. KoxeH 3 Hux Moxe OyTu sk cneuuddivyHum, Tak i
HecneundivyHUM.

Bce ckasaHe BuLLe NpO iMYHITET i MOr0 MexaHiamMmy Npu3BeNo A0 nepernagy nNUTaHHA NPo pPosib iIMYHITETY B OpraHiamMi. 3axmcHa posb
iIMyHITETY NO BiOHOLIEHHIO 0O MATOreHHMX MIKpPOOpraHi3aMiB i iX TOKCMHIB € 6e3cyMHiBHOW. OfHaK sk MOSICHUTK BiOTOPrHEHHS nepecagkeHnx
roOMOJIOriYHNX opraHie abo epuTPOLMTIB HECYMICHOK FpyMnnM KPOBI TOro X BMAY? AMXKe Ui OpraHu i KniTMHM He MICTATb TOKCMHIB, HE HEecyTb
3arpo3y MakpoopraHiamy, HaBMmaku, BOHM PATYIOTb LiEW OpraHiam Big 3armbeni. BignoBigb Ha Ui NUTaHHA A€ cydacHa iMyHOMOris, ska 3a
OCTaHHi AeCATUNITTS pagukanbHO 3MiHMIIA CBOE YTPUMAHHSA i poswmpuna cdepy iHTepeciB. B QaHul 4ac nmoHSmMms iMyHimemy o3Ha4yae
30amHicmb_opeaaHi3aMy posfizHagamu i 3Huwysamu dyxe. MNpu LboMy Mg Yy>XMM PO3YMitoTb HE TiflbKWM MaTOreHHi MiKpoopraHiamu, TOKCUHW,
nepenuTta KpoB abo TpaHCcnnaHTaTt, a U MyTaHTHI KNiTUHM CBOrO XX OpraHiamy. Ak 61 pigko He Tpannsanuca CNOHTaHHI MyTauii, MakpoopraHiam,
Aki cknagatotbea 3 1013 KniTUH, 3HaAYHa YacTUHA SKMX NOCTIMHO AINUTBCH, MOXe MaTyh 6nm3bko 10 MAH MYTaHTHUX KNITUH 3i 3MiHEHUM




reHoMoM. [lesiki 3 HAX BUSBMAOTLCS XUTTE34AaTHUMM | B Npoueci noganbLIoro noAiny yTBoptolTb TKAHMHY 3i 3MIHEHO, HEBNACTMBOI OpraHiamy
dYHKLUI€ELD, O MOXe NPpUBECTH 40 3armbeni MakpoopraHiamy.

TakuM 4uHOM, IMYHiImem - uye cucmemMa 3axUCHUX peakuili opzaHi3My, crnpsiMoeaHUX Ha NiOmpuMKy 2eHemu4yHoi cmaJsocmi
iHduegidyyma. LLlo cTocyeTbCca TpaHCMnaHTauiNHOrO iMyHITETY, TO BiH € 3BOPOTHWUM i BKpan HebakaHMM acnekToM LbOro npouecy, 3 sikUm
A0BOAUTBLCA BOpOTUCA 3apaamn NOPATYHKY XUTTA NMIOOUHN.

2. PyHKLUiT iMyHHOT cuctemm

IMyHHa cucTema, nopsa 3 iHWUMKW perynatopHUMU CUCTEMaMK - HEPBOBOI Ta €HOOKPWUHHOI, rpae BaXknuey ponb B NIATPUMLUI CTanoCTi
BHYTPILLUHLOrO cepefoBuLla opraHiamy i 3abeaneyeHHi noro aganTtadii 40 NOCTIMHO 3MiHIOBaHMX YMOB AOBKINNSA. Ha BigMiHy Big HEpBOBOI i
€HOOKPMHHOI CUCTEM, KOHTPOSIHOKUMX KifTbKICHUA roMeocTas, iMyHHa CUCTEMA OXOPOHSIE sIKICHE CTaniCTb KMNiTUMHHOMO i rymoparnbHOro cknagy
opraHismy.

IMyHa cuctema 3abesnevye:

1. 3axuct opraHiamy Big BNPOBaKEHHS YYXXOPIAHWUX KNITWMH i Big WO BWHWUKIW B OpraHiaMmi mMoaudikoBaHMX KMiTUMH (Hanpuknag,
3M04KICHUX);

2. 3HULWEHHS cTapux, AeEKTHNX i NOLUKOOKEHMUX BRACHMX KIiTUH, @ TakoX KMiTMHHUX €NEMEHTIB, He XapakTepHuUX Ana AaHoi dasu
pPO3BUTKY OpraHiamy.

3. HewnTtpanisauito 3 noganbliMM BWOAMEHHAM BCiX FE€HETMYHO YYXXOPIOHUX OMfs1 OAHOrO0 OpPraHiamy BMCOKOMOIEKYMNSAPHUX PEYOBUH
BionoriyHoro noxogxeHHs (6inkis, nonicaxapwugis, ninononicaxapugis i 1. [.).

4. TpoayKuito PiBHOMaHITHUX GIOMNOrYHO aKTMBHWX MOMEKYI, Bi4 HaWNPOCTILUMX OO0 OYXe CKNagHMX, WO BOMOAITb LWMPOKAM CNEKTPOM
edeKTiB i, Ha BiAMIHY BiZ rOPMOHIB, NIATPUMYIOTb HE TOMEOCTa3 a CKNagHy peakuilo BCbOro opraHiamy Ha BNPOBaXEHHS YYyXOPIAHWUX KIiTUH,
BipYCiB, IMyHHE YLIKOKEHHS, @ TaKOX 3ananeHHs, penapauito i pereHepadito (LMTOKIHIB, pOCTOBMX (pakTopiB, MeAiaTopiB 3ananeHHs i T. 4.).

5. BanyyeHHsa ang onTumisauii peanizoBaHNX HEKO 3aXMCHUX peakLin HepPBOBOI | EHAOKPUHHOI CUCTEM.

IMYHOKOMMNETEHTHI KNITUHM | NPOAYKYIOTb HUMU DaKTOpK, KPiM 3axXMCHOI, MOXYTb BMKOHYBaTWU B OpraHismi iHWi dgyHKUil. Bigomo, Lo
nimgountn 6epyTb yvyacTb y KUWKOBOMY mpaesieHHi 3a paxyHOK ees/lUKO20 3arnacy MicmumbCsi 8 HUX finasu, 6epymb y4acmb e
ymeopeHHi 6inkie nna3mu kpoei, 30iticHroromb mpaHcrnopm QHK [0 TKaHWH.




NEKLUIA 2
OPI'AHU | KOMNOHEHTU IMYHHOI CACTEMU

1. MNepBUHHI OpraHun iMyHHOI cuctemm (TUMyC, YePBOHUI KICTKOBUIA MO3OK)
2.BTopivyHasg opraHu iMyHHOI cuctemm
2.1. nimcposysnu
2.2. cenesiHka
2.3. llimdboigHa TKkaHWHa, acouinoBaHa 3i Crin3oBMMN 0H60NTOHKaMMU.
2.4. Ukipa i eniTenianbHi TKAHUHU
3. XapaktepucTtumka KnitvH iMyHHOI cuctemm
3.1. nimcpoumTn
3.2. HopmanbHi (MpupoaHi) kinepu
3.3. rpaHynounTu
4. Pe4oBUWHM i3 3aXMCHUMKN KoMMnekcamu (iMmyHornobyniHm)

1.MepBUHHI opraHu iMyHHOI cucTemMu (TUMyC, YepPBOHUN KiCTKOBUA MO3OK)

IcHye cBoepigHa iepapxisi opraHiB iMyHHOI cucTeMu. BoHU OinsiTbca Ha mepeuHHi (Ae NiMounTy YTBOPIOKTLCS) | 8MOPUHHI (A€ BOHU
YHKUiOHYIOTL). Bcei Ui opraHn nos'sdaHi Mk coboto i 3 IHWMMM TKAHWHaMK OpraHiaMy 3a 4OMOMOro KPOBOHOCHUX FiMaTUYHUX CyauH, No
AKNX NepecyBaloTbCA NENKOLMNTHN.

MepBMHHMMKM OpraHamu € mumyc (BWOYKOBa 3aro3a) i 6ypca (y nTaxiB), a TakoX 4YepeoHul Kicmkoeull MO30K (MOXIMBO, i
aneHAaukKe) y noavHn: 3eigen T- i B-nimdounTtn BignoBigHo. «HaB4yaHHA» HanpaeneHo Ha npuabaHHA 34aTHOCTI AndbepeHLitoBaT CBOE Bif
4y>KOro (po3nidHaBaTu aHTureHn). o6 BnisHanu, KNiTMHW OpraxiaMy CUHTE3YI0Tb crneuianbHi 6inku.

[o emopuHHUX NiIMOIAHNX OpraHiB HanexaTb cenesiHka, nimdaTuyHi By3nu, ageHoian, MUraanuku, aneHaukc, nepudepuydHi
nimdcgaTnyHi coonikynun. ¥ BToOpmHHMX NiMOigHMX opraHax i BiabyBaeTbCsl PO3BUTOK iIMyHHOI peakuil Ha aHTureH. Npuknagom Moxe Cryxutn
piske 36inbleHHs nimdaTnyHMX By3MiB ONM3bKO ypaXKeHOro opraHy npu 3ananbHUX 3axBoproBaHHsX. JlimdoigHi opraHn Ha nepLumi nornsg
3[alTbCA HEBESTMKOK CUCTEMOIO OpraHiamy, ane 6yno nigpaxoBaHo, O B CyMi IX Maca CTaHOBUTb NoHapg 2,5 kr (Lo, Hanpuknag, 6inbwe macu
NeYiHKn).

B kictkoBOMY MO3KY 3i CTOBOYPHOI KMiTUMHU-NonepegHuli (pogoHadanbHULi BCiX KITITUH KPOBi) YTBOPHOKTLCSA KMAiTUHU iIMYHHOI CUCTEMM.
Tam xe npoxoasTtb andepeHuitoBaHHa B-nimgpountn. MNepeTBopeHHs cToBOYpOBOI KNiTUHWN B B-nimcoumnT BiaGyBaeTbCA B KICTKOBOMY MO3KY.
KicTkoBnin MO30K siBnisie coboto0 ogHe 3 OCHOBHUX MiCLb CUMHTE3Y aHTuUTIN. Hanpuknag, y 4opocnii MuLli B KICTKOBOMY MO3KY 3HaxOAMUTbCS A0
80% KniTUH, WO CUHTE3ylTb iMyHOrnobyniHu. BigHOBUTM iIMYHHY CUCTEMY Y CMepTEnbHO OMNPOMIHEHWX TBapWH MOXHa 3a [OMOMOro
BHYTPILLUHBOBEHHOIrO BBEAEHHS KMITUH KICTKOBOrO MO3KY .

Tumyc (Buno4kosas 3anosa)



Tumyc posTawoByeTbca 6e3nocepenHbO 3a rpyanHoOK. BiH hopMyeTbes paHilwe 3a iHWKWX opraHiB iMyHHOI cucTeMu (BXe Ha 6-My TUXKHI
BariTHocTi), ane Bxe A0 15 pokiB BiH 3a3Hae 3BOPOTHUI PO3BUTOK, Y LOPOCNUX BiAOyBaeTbCs MalXe MOBHE 3aMilLeHHSI MOro >XMPOBOH
KNiTkoBUHO. NMpOHMKauKM 3 KICTKOBOro MO3Ky B TUMYC, CTOBOYpOBa KniTWMHA Nig BNSIMBOM rOPMOHIB NEPETBOPIOETLCS CnoYaTKy B Tak 3BaHUM
TiMmouiT (kniTky - nonepegHuuto T-nimdounTn), a NOTIM, MPOHUKAKYM B cenesiHky abo nimdaTuyHi By3nu, NepeTBOPIOETLCA B 3pinun,
iMyHOMOrYHO akTMBHWMIA T-nimcpount. Benuka yactuHa T-nimdouunTiB cTae Tak 3BaHMMK T-kinepamu (BGmBUAMMKM). MeHwa yacTMHa BUKOHYE
perynsatopHy dyHkuito: T-xennepu (MOMIYHMKKN) NiGCUNIOKTL IMYHOSOrYHY peakTUBHICTb, T-cynpecopu (NodaBuUTENK), HaBMaku, 3HWXKYHOTb .
Ha BigmiHy Big B-nimcoumtis T-nimgountn (B OCHOBHOMY T-xennepu) 3a 4ONOMOrol CBOIX peLenTopiB 3aaTHi po3nidHaBaTh HE NPOCTO Yyxe,
ane i 3MmiHeHe CcBO€. Y BUIIOYKOBOI 3arosi nopsg 3 YTBOPeHHAM T-niMdouuTiB NPOaYKYIOTbLCA MUMO3UH | mUMOrnoemuH - TOPMOHM, LLUO
3abesneyvyoTb AndepeHruitoBaHHa T-niMgoumnTiB | rpatoTb NEBHY POrb B KIMITUHHUX IMYHHUX peakLisiX.

2. BTopuHHI opraHu imyHHOI cuctemu

2.1. Nimdosy3nu

NimdpoBy3nn - Ue nepudepryHi oOpraHn iMyHHOI cucTemu, ki poaTawoBaHi no xogy niMdaTnyHux cyauH. OCHOBHI (PyHKUiT - ue
3aTpUMaHHs i 3anobiraHHs MOLUMPEHHIO aHTUreHIB, WO 34IMCHIOETECA 3a paxyHOK T-nimdouuTi i B-nimgouunTis. BoHn € cBoepiaHUM inbTpom
ANA MiKpoopraHiamiB, siki nepeHocaTb nimdgoto. MikpoopraHiamu NpoxoasTb Yyepes LWkipy abo cnvM3oBi 060M0HKM, NOTPannATb B NiMaTUYHI
CyaUHW. 3a HAM BOHU NPOHMKAKOTb B NiMdaTUYHI By3nu, e 3aTpMMYIOTbCS | 3HULLYIOTbCS. PyHKUT niMdaTUYHNX BY3niB:

1) 6apbepHa — OHW NEPBLIMU pearnpyoT Ha KOHTAKT C NOBPEXAAOLWMM areHToM;

2) pnbmpayitiHa — B HUX 34INCHIOETLCH 3aTPUMKa NPOHUKAOYMX 3 CTPYMOM IiMy MIKpOBIB, CTOPOHHIX YaCTOK, MYXIUHHUX KITiITUH;

3) iMyHHa — noB'A3aHa 3 BUpo6neHHAM B niMaTnyHNX By3nax iMyHOrnobyniHis i nimgouuTis;

4) cuHMemuyYHa — CMHTE3 creLianbHOro NENKOLMTAPHOro YMHHMKA, SKUA CTUMYIOE PO3MHOXEHHS KMNiTUH KPOBI;

5) o6MeHHas — nimpaTn4HI By3nu 6epyTb y4acTb B 0OMiHi upiB, Ginkie, ByrneBoaiB i BiTaMiHiB.

2.2. CenesiHka

CenesiHka mae 6ygoBy, 6nu3bke o 6y4oBM BUNOYKOBOI 3ano3n. Y cenesiHui YyTBOPHTLCA FOPMOHONOA0OHNE peyoBUHN, AKi BepyTb
yyacTb B perynsuii gisnbHocTi MakpodbariB, 34iNCHI0ETBCA CUMHTE3 imyHornobyniHie knacie M i J. Kpim Toro, Tyt BigbyBaetbcsa ¢haroumntos
MOLUKOKEHUX | CTapUX epUTPOLUTIB, YyXKOPIOHUX ANSA OpraHi3aMmy peyoBWH, MOLUKOMXKEHMX KMNiTUH KPOBi, hapbyBanbHMX 3'€aAHaHb i YyXXOpigHUX
Ginkis.

2.3. NimcpoigHa TKaHMHA, acoulinoBaHa 3i CMIM30BMMU O6ONTOHKaMu

HaHnin Bug nNimMoigHOI TKaHMHM PO3TalLOBYETLCA Mig cnn3oBoto obonoHkow. Cioan BiOHOCATLCA aneHOUKC, TuMgboudHoe Kinbue,
niMghamuyHi onikynu Kuwe4yHuka, a makox adeHoiou. CKynyeHHA niMOiaHOI TKaHMHW B KuWwe4Huky - [enepoBux 6Gnawkn. Lis
nimgoigHa TKkaHnHa € 6ap'epom Ha LWNAXY NPOHMKHEHHS MiKpobiB Yepes cnmn3oBi 060MOHKMN.

2.4. Wkipa i enitenianbHi TKAHUHKU

CyKynHiCTb MIKpOOPraHiamiB, ki HacenstTb LKIpY i Cnn3oBi 0OOMOHKM 340POBOI MIOAMHK, € HOpMarnbHOK Mikpodnopoto. Lli mikpobu
MalTb 3[4aTHICTb NMPOTUCTOATU 3aXUCHUM MexaHi3amam Camoro OpraHiamy, ane BOHW He 3[aTHi NMPOoHMKaTW B TKaHWHW. Benuvkun BhnvB Ha
IHTEHCUBHICTb iIMYHHOI BiQNOBIOI B OpraHax TpaBfeHHA HaJae HopMmarbHa Mikpodrnopa kuweyHuka. HopmanbHa Mikpodoriopa npurHivyye
PO3BUTOK XBOPOOOTBOPHOI. Hanpuknag, y XiHkn HopManbHa Mikpodriopa nixev NpeacTaBrieHa MOSOYHOKUCAMMKU BakTepiaMn, Ski B NpoLECi
XUTTEOIANBLHOCTI CTBOPIOKOTL KUCME cepefoBuLLe, WO NepeLLKoIXae PO3BUTKY NaTOreHHOoI Mikpodnopu.



BHyTpilWHE cepenoBuLLEe HALWOro OpraHiamy BiAMeEXOBaHa Bif 30BHILUHbOrO CBITY LUKIPOK Ta crm3oBuMy obonoHkamu. Came BOHM €
MexaHidHuMm 6ap'epom. Y enitenianbHOI TKaHMHM (BOHA 3HAXOAUTBLCA B LUKIPI i CIN30BMX OOOMOHKAX) KMNiTUHU Ay»Xe MILHO NoB'dA3aHi Mixx coboto
MDKKNITUHHMX KOHTakTiB. Lle nepewkoga nogonatn Henerko. MuroTnusuneniTenin gmxanbHUX WNAXiB Buganse 6akrepii i yacTuHKM nuny
3aBOSKW KOMUBAHHIO BIMOK. Y LWIKIpi € canbHi i NOTOBi 3ano3uM. B noTi MICTATbBCA MOMOYHa i XUPHI KUCNOTU. BoHWM 3HWMXYOTbL pH LwWKipwy,
3arapToBylOTb 1i. [anbMylOTb PO3MHOXEHHS OakTepin Nepekuc BOAHIO, amiak, CEYOBMHA, >KOBYHI MIrMEHTW, WO MIiCTATbCA B noTi. Cni3Ha,
CNWHHA, LUIYHKOBI, KMLLIKOBI Ta iHLWI 3aro3u, YMi CeKpeTn BUAINSITLCS Ha NOBEPXHIO CIIM30BUX 0DOOHOK, iIHTEHCMBHO B0OpoThCS 3 MikpobGamu.
Mo-neplie, BOHM NPOCTO iX 3MMBatoThb. [1o-gpyre, Aeski pianHW, CEKPETYIOTbCS BHYTPILWHIMM 3ano3amMu, MatoTb Takun pH, gkuin nowkogxye abo
pynHye GakTtepii (Hanpuknaa, WyHKOBUN Cik). Mo-TpeTe, B CAMHHOI i CNi3HOI pignHax MICTUTbCS (bepMeHT nidouum, sikuin 6esnocepenHbo i
pynHye 6akTepil.

3. XapaktepucTtuka KniTuH iMyHHOI cuctemmu

A Tenep 3ynMHMMOCS AOKNagHilWe Ha po3rnagi KNiTuH, Wwo 3abesnevytoTb 3narogxkeHy poboTy iMyHiTeTy. beanocepegHiMmn BUKOHaBLSIMU
iIMYHHVUX peakuiii € NenKouuT abo iMyHOKOMMETEHTHI KMiTWHW. IX Mpu3HadYeHHs - pOo3Mi3HaBaTW YYXOPiAHI PEYOBUMHWU | MiKpoopraHiamu,
3aincHioBaT 6GopoTbOY 3 HUMK, a TAaKoX (hikcyBaTH IHPOPMaLLito MPO HUX.

3pini nenkountn 06'egHyt0Tb M'AMb nonynayiu knimuH (puc. 1.1) nimgountn (T-kinepwn, T-xennepu, T-cynpecopwu, B-nimcountn);

2) HenTpodhinu (nanuykoagepHi i cermeHTosaepHi);

3) eosnHoinu;

4) 6asodinu;

5) moHoUMTH.

IMYHOKOMMETEHTHI KNITUHWM MOXXHa BUSIBUTU NPAKTUYHO B BYyaAb-AKi YACTWHI opraHiaMy, NpoTe CKOHLIEHTPOBAHI BOHM NEPEBAXHO B MiCLIAX
CBOET OCBITU - NEPBUHHUX | BTOPUHHUX NiMAOIAHMX OpraHax.

lMepBUHHUM MiCLIEM OCBITM BCiX LMX KIITUH € OpraH KPOBOTBOPEHHS - YEPBOHUU KOCMHUU MO30K, Oe YTBOPKKTLCS | NPOXOAsATb NOBHUN
UWKN OudpepeHLitoBaHHS MOHOUMTM i BCe rpaHynoumtn (Hentpodinu, eosnHodinu, 6asodinu). TyT e noynmHaeTbCs AndbepeHuitoBaHHS
nimgouuTie. Bci nenkountn noxogaTb Big €ANHOI KICTKOBOMO3KOBOK NMOSIMNOTEHTHOW CTOBOYPOBOI KPOBOTBOPHOI KITITUHM.
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Puc. 1. OCHOBHi eneMeHTN iIMyHHOT cucTemMm

3.1. NNlimcpoumnTn — ronosHi irypn B imyHonNorivHoMy Harnsigi. B kKicTkoBoMy MO3Ky rnonepeaHuku nimgounTiB NOAINATLCA Ha ABi BEIUKI
rinkm. OgHa 3 HUX (Y ccaBLiB) 3akiHYy€E CBilA PO3BUTOK B KICTKOBOMY MO3KY, a Y NMTaxiB - y cneujianisoBaHoMy NMMEOMAHOM opraHi - 6ypci (cymui)
(puc. 2). Ue B-nimdoumnTtn. MNMicna toro sk B-nimdounTtn 3anuwaroTb KICTKOBUA MO30K, BOHU KOPOTKUIM Yac LMPKYIIOTb B KPOB'SSHOMY pycrii, a
noTim BiaOyBa€ETbLCA BNPOBAMKEHHSA iX B nepndepuyHi opraHn. BoHu HiBM nocniwatoTb 34INCHUTN CBOE NPU3HAYEHHS, OCKINIbKN TEPMIH XUTTS
umnx nimcoumTie HeBenukn - BCcboro 7-10 gHiB. PisHOMaHITHICTL B-nimcoumnTie hopMyeTbCSa BXe Nig Yac BHYTPILLHbOYTPOOBHOrO PO3BUTKY,
NPUYOMY KOXEH 3 HUX CMPAMOBAHWUIA NPOTU NEBHOMO aHTUrEHY.

IHWa YacTuHa NiMgouunTiB 3 KICTKOBOro MO3KY nepecensieTbCA B TUMYC, LeHTpanbHWii opraH iMmyHHo! cuctemu. L4 rinka - T-nimdouunTu.
Micna 3aBepLlUeHHA PO3BUTKY B TUMYCi YacTuHa 3pinux T-nimdoumnTiB NpoaoBxye nepebyBaTn B MO3KOBOMY LUApi, @ YaCcTUHA 3anuilae 1oro.
3HayHa yacTuHa T-nimdpoumntiBs ctae T-kinepamn, MeHWa YacTUHA BWKOHYE pPerynsaTopHy dyHKUito: T-xennepwu NiacunioTb iMyHOMOrYHY
peakTUBHICTb, a T-cynpecopu, HaBnaku, nocnabniooTb 1. Xennepu 3gaTHi BnisHaBaTW aHTUreH i akTuBidyBaTw BignosigHwn [Mo-nimdoumnt
(6esnocepenHbO Npu KOHTaKTi abo Ha BigcCTaHi 3a AOMNOMOrol creuianbHUX PeyoBUH - JliMgbokiHig). Hanbinbw BigoMMM NiMOKIHHUX €
iHTepepoH, SKM 3aCTOCOBYETLCA B MeAWUMHI NpW MNiKyBaHHI BipyCHWX XBOpPOO (Hanpwuknag, rpuny), ane BiH edeKTUBHUM TifbkM Ha
noYaTKoOBOMY eTani BUHUKHEHHST 3aXBOPIOBAHHS.
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Puc. 2. Cxema ocBitn T- i B-nimdouuTiB i iX y4acTb B KNITUHHOMY i r'yMOpPanbHOro iMyHiTeTy

Cynpecopn MalTb 34aTHICTb BMMMKATU iIMyHHY BIiAMoBidb, WO AyXe BaXnuBO: SKWO iMyHHa cucTema He Oyde nopgasneHa nicns
3HELUKOPKEHHSI aHTUreHy, CKNagoBi YaCcTUHU IMYHITETY MOIAATb BracCHi 340POBi KNiTUHW OpraHiamy, WO npu3Bene OO PO3BUTKY ayTOiIMyHHUX
3axBoptoBaHb. Kinepn € ronoBHOK NaHKOK KMITMHHOMO iMYHITETY, Tak Sk BOHW PO3Mi3HaTb aHTUreHu i eekTuBHO iX BpaxatoTb. Kinepwu
BUCTYNAaOTb NPOTU KNITUH, AKi BPaXXeHi BipyCHUMU iHPEKLISIMU, @ TaKoX MYXSIMHHUX, MYTOBaHUX, CTapitounX KIiTUH opraHiamy.

3.2. TprHUMNOBO BIOPI3HSAETLCA Big HWX ocobnuBa cybnonynsuis niMgounTiB - HopmManbHi (NpupodHi) kinepu (HK). HK €
UMTOTOKCUYHUMW KNITUHAMK, OCYLLECTBNATIOWIMI PyWHYBAHHS KMNiTUH-MiLLEHEN (FTONOBHUM YMHOM, NYXAWHHUX KNITUH | KMITUH, 3apaXXeHuX
Bipycamu) 6e3 nonepenHboi iMyHisauii, TOGTO 3a BiACYTHOCTI aHTUTIN. K-KMiTUHM cnoco6HM pyriHyBaTW KNITUHU-MILLEHI, NOKPUTTUE HEBEMMKOIO
KiNbKICTIO @aHTUTIN.

Micna pospiBaHHA iIMyHOKOMMETEHTHI KNITUHU BUXOAATb B KPOBOTIK, 3@ SKMM MOHOLMTWU i rpaHyrouuTn MirpipyloT B TKaHWHW, a
niMdounTN CNPAMOBYIOTECH Y BTOPWUHHI NiMAOIAHI opra—Hu, Ae BiabyBaeTbCcA aHTUreH3aBucumas dasa ix andepeHuitoBaHHs. KpoBoHOCHa
cucTemMa - OCHOBHa Marictpanb TpaHcTnopTa i peunpkynsauii iMyHHUX KOMTNOHEHTOB, B TOMY YMUCHi iIMYHOKOMMNETEHTHUX KIITUH. Y KPOBI, K
npasuno, He BiABYyBaETLCS HiIKMX iIMyHOMNOrYHMX peakLUiin, KpOBOTIK TiflbKW AOCTaBNASE KNiITUHW A0 MiCLA X OYHKLIOHYBaHHS.

3.3. Npanynouyumu (HenTtpodinu, eosnHodinn, 6asoginm) nicna Jo3piBaHHA B KICTKOBOMY MO3KY BUKOHYIOTb nuwie edpekTopHy, ToOTO
poboyy, yHKUit0, NICAs OQHOKPATHOrO BUKOHAHHSA SKOI BOHU MMHYTb.



Appa 3pinux HenTpoginie cermeHToBaHi, T. E. MatoTb nepeTsxkm (TOMy iX Has3vMBalOTb CErMEHTO), 94pa HEe3pinux KMiTUH HasuBalTb
nanoykosigepHnm. OgHa 3 HasB HenTpodinie (Mikpodarouitn) BKkasye Ha X MOXNUBICTE dharouuMTUPOBaTh MIKPOOPraHiaMu, ane B MeHLINX
KiNbKOCTAX, HK Lue pobnsatbe Makpodarn. Hentpodinu 3axmiaoTb Bif MPOHMKHEHHSA B OpraHiam GakTepin, rpmbiB i HannpocTiwmnx. Lli KniTuHm
NiKBiAYIOTb 3arMbni KNiTMHW TKaHWH, BUAANSATb CTapi epUTPOLUTU i OYMLLaOTb MOBEPXHIO paHu. lMpu OuiHUi pO3ropHYTOro aHanisy KpoBi
O3HAKOK 3ananbHOro NPoLECy € 3pyLLUEHHS NerkounTapHoi hopmynm BniBo 3i 36inNbLLEHHAM Yymucna HenTpodinis.

Y BTOPMYHUX NiMPOIOHNX OpraHax niMdoumnT, 4e OCHOBHOK iX (OYHKLIEID € PO3MHOXEHHS Y BiAMNOBIgb HA aHTUIEHHUIN CTUMYI 3 NOSIBOIO
KOPOTKOXMUBYUYUX cneuUnidHnX epekTOpHUX KNITKH i KNiTUH, SKi 4OBro namMm'ati. IMyHosio2idyHa nam'ame - 30aTHICTb opraHiaMmy BignosigaTu Ha
NMOBTOPHE BBEAEHHS aHTUreHy iMyHHO peakuieto, xapakTepHa BinbLuoto cunoto i GinbLu WBMAKOK BigNOBIAAM, HK HA NepLly iMyHi3auito.

Y BTOPUHHUX niMpoiaHMx opraHax T- i B-nimcounTn BnepLue KOHTaKTyloTb 3 YyXXOPiOHUMU O51S OpraHiaMy aHTUreHamu. Takuii KOHTaKT
30iACHIOETLCS NepeBaXHO B NiMAOIAHOI TKAHWHW, 32 MiCLLEM HAAXOMXKEHHS1 aHTuUreHy. licna KoHTakTy BigOyBaeTbCA PO3MHOXEHHS KMOHIB (8i0
epeybKo20 - napocmok,omnpbick) T- i B-kniTuH, cneumdiyHMX A0 AAHHOIO aHTUreHy, i AndepeHuitoBaHHA X B KiHUEBI e€deKTOpHiI
KopoTkoxmBydi (T-edbektopu 3 T-nimdpounTiB i nnasmaTuyHi knitnHn 3 B- nimdouuTie). HYactuHa T- i B-nimcounTie nepeTBoptoeTbCS B KNITUHU
iMyHonoriyHoi nam'aTti. OCTaHHi YaCTKOBO MIrpytoTb B iHLi BTOPUHHI NiMAOIHI opraHn, B pesynbTaTi Yoro B HUX BUHWKAE NiABULLLEHUI PiBEHb
nimgouuTiB, cneundivHMX A0 aHTUreHy, ataui SKoro opraHiam nigaascsa xoda 6 oanH pas. 3aBAsikM LbOMY CTBOPHOETLCS iIMyHOMOrivYHa nam'saTb
Ha KOHKPETHUI aHTUreH Y BCil iIMYHHI cucTemi.

HagoxomkeHHs niMdounTiB 3 KPOBOTOKY Y BTOPWHHI NiM(OIAHI OpraHu »XOPCTKO KOHTPOMETLCH. IcToTHa yactuHa 3pinux T- i B-
niMdounTiB NOCTIMHO LMPKYNIOE B KPOBOTOLI MiX NiMAOIAHUMKN opraHamMu (Tak HasnBaeMi peLMpKy oY NimdounTm)

@OyHKLUioOHanNbHe MpU3HaYeHHa peuupkynadii niMgouunTie nondrae B 34iIMCHEHHI MOCTIMHOMO «iMYyHHOro Harnsay» TKaHWH OpraHiamy
iIMyHOKOMMNETEHTHUMM fliMcbounTamn, B edEeKTUBHOMY BUSIBNEHHI YYXOPiOHMX | 3MiIHHMX BfaCHUX aHTUreHiB i MNOoCTayaHHi opraHis
nimdoouiTonoesa iHpopmauierd NpPo MNOsBY aHTUTEHIB B Pi3HUX TKaHWHaX. PO3pi3HA0Tb wWeudKy peuipKynsiuito (34INCHIOETLCA NMPOTSAroM
OEKINbKOX roauH) i moeinbHy (TpmBae Heainamun). B xoai weudkoi peuupkynsauii NiMounTn KpoBi 3B’A3YI0TbCS 3 BEHyNaMu i gani MirpytoTb B
nimdaTnyHI CyauHn i Yepesa rpygHy nimgatnyHy NpoToKy NOBEpTalThCs B KpoB. Linm wnsxom mirpye 6nuabko 90% nimdoumTis. Mpu nosinbHid
peuupkynayii NimounT KpoBi MIrpytoTb Yepes3 BEeHYNN B Pi3Hi nepudepnyHi TKaHWHK, NOTIM NOTPannaTb B AiM(aTUYHI cyauHn i BY3nu i
3HOBY B KPOB. Takum LWMASXOM peumpkyntoe npubnmsHo 5-10% nimdouuntie. Cepen peumpkyntoe niMgpounTtie GinbLUO WBUAKICTIO Mirpauii
MatoTb T-NiMOLNTH | KMITUHKM iIMYHONOrYHOT Nam’aTi 06ox TUniB.

BesnocepegHio y4acTb B iMyHHOMY 3axMCTi 6epyTb TaKOX KNMITUHW LUKIPHOrO i CIM30BOro MOKPOBY, LLO CTBOPKOOTL MexaHiyHul 6ap’ep
Ha LWNAXY YyXXepigHOro aHTureHy. B AKOCTi MexaHiYHMX (pakTopiB HecneumdivyHMX 3aXUCHUX MeXaHi3aMiB MOXHa po3rnagatn 3nyLlyBaHHSA
KNiTUH NOBEepxHEBMX wWwapiB GaraTowapoBux eniteniie, BUPOONEHHs Cnu3y, WO MNOKpMBA€E CnM30Bi OOOMOHKM, GUTTA BIOK, WO 3A4iIACHIOE
TpaHCMNopT CrM3y No NOBEPXHi eniTenito (B pecnipatopHoMy TpakTi). Mikpobu BnganaTbCa 3 NOBEPXHi eniTeniem TakoXX CTPYMOM CIAWHK, CNn3,
ceyi Ta iHWNX piguH.

Y 30iNCHEHHI 3axucTy opraHiamy Big BNPOBaMKEHHA YYXOPIAHWUX KIITUH YYa ' CTBYIOT K/IIMUHU, SIKi CUHMEe3Ymb PIBHOMaHImHI
IMYHO/102/4HO aKmue8Hi_peyo8uHuU (Hanpwuknag, KniTMHW canbHUX 3ano3 BMPOONATb XUPHI KACNOTU, KMiITUHM MOTOBMX 3arno3 - MOJIOYHY
KUCNOTY, HN3bKe 3Ha4YeHHd pH kol 3abe3nevye aHTUMIKPOOHY Aito). Y 6aratbOx cekpeTax, Lo NPOAYKYTLCS KTiTUHAMK OpPraHiamy, MiCTATbLCS
GakTepuumMaHi KOMMOHEHTU, Taki IK CONAAHA KUCNOTa B LUTYHKOBOMY COKY, CMepMiH i LMHK B cnepMi, naktonepokcuaasa B MosoLi, nisouum
B CbO3aXx, HOCOBUX BUAINEHHAX i CAWHI. Bigomuin Takok MexaHi3M MiKPOGHOIro aHTaroHi3amy, CyTHiCTb SIKOro nonsrae B TOMy, LLO HOpMarbHa




GakTepianbHa dnopa NoANHN MOoXe NPUrHidyBaTh picT 6araTtboX NOTEHUianNbHO NAaTOreHHNUX MIKPOOPraHi3miB i rpmMbiB BHACNIAOK KOHKYPEHLU,i 3a
HeobXigHi NOXNBHI PEYOBUHM.

4. Pe4oBUHM i3 3aXMCHUMU KOMNNEeKTamMu (iMyHornooyniHm)

[o eymopasnbHuUx iMyHHUX KOMMOHEHMI8 BiOHOCATbLCA HaWPi3HOMAaHITHILWi iIMyHONOrYHO aKkTMBHI MONEKynu, Bi4 NPOCTMX A0 AyXe
CKNagHuX, KOTPi NPOAYKYOTHCHA iIMYyHOKOMMETEHTHUMM i IHLIMMW KiTUHaMK | BepyTb yd4acTb B 3aXMCTi OpraHiamy Bifg YyopigHoro abo cBoro
pedektHoro. Cepen HuX, nepw 3a Bce, Chig BUAINMTU peyvyoBUMHM BINKOBOI Mpupoan - iMyHOrno6yniHW, LMTOKIHW, CUCTEMY KOMMOHEHTIB
KOMNAEMEHTY, iHTepdepoH Ta iHWi. [o iMyHHUM KOMMOHEHTIB BiAHOCATLCA iHriBITOpN depMeHTiB, NoAaBnsAYdi hepMeHTaTUBHY aKTUBHICTb
OakTepi, iHribiTopn BIipYCiB, YMCNEHHI HU3bKOMOMEKYNSPHI PEYOBUHW, SKi € MefiaTopaMum iIMyHHUX peakuin (ficTamiH, CEepOTOHiH,
npocTarnaHanHn Ta iHLWi).




NEKUIA 3-4
XIMIYHA BYOQOBA, ®YHKUII | KNTACU®DIKALIA AHTUTIN

1. XimiyHa 6ygoBa monekyrn iMmyHornobyniHis
2. OYHKUIiT OKpeMuUX OiNAHOK (4OMEHIB) MONEKynn iMyHOrnobyniHiB.
3. Knacudpikauis i dpyHKUiT OKpemunx Knacis iMyHOrnobyniHis.

3.1. ImyHorno6yninn knacy G (IgG)

3.2. ImyHorno6yniHu knacy A (IgA)

3.3. ImyHorno6yniHu knacy M (IgM)

3.4. ImyHorno6yniHn knacy E (IgE)

3.5. ImyHorno6yniHu knacy D (IgD)

1. XimiyHa 6ygoBa MoneKkyn imyHornooyniHis

MogaHHA Npo aHTUTING | BUKMMKaKOTb X NPOAYKUiI0 aHTUreHn nodano dopmyBatuca B KiHUi XIX ctonitta. OCHOBOMNOMNOXHMMU CTanu
nposedeHi B 1890 poui gocnimpkeHHst E. doH Bepidra i L. KitasaTo, siki JoBenu HasiBHICTb B NasmMi KpOBi ccaBLiB 0COONUBUX Be-BUH, 30aTHUX
HenTpanisyBaTtn 3rybHy Ait0 TOKCUHIB 6akTepin. Taki pe4oBuHM Bynu BiACYTHI B KPOBI CovaTky i 3'aBNANUCA B OpraHiami sk BiAnoBiAb Ha Aito
TOKCUHyY. MNoganbLi 4ocnigKeHHSA nokasanu, Wwo nodibHa BignoBiAb MOXYTb BUKIMKATK Pi3HIi BBOOATHCS B KPOB areHTU, MpUYoMy 3'9BNS0TLCS B
KpOBi peYoBUHU BOMOAiOTL cneundidHicTio, T. E. B3aemMogitoTb TiNbkM 3 areHToM, WO BuKMKae Bignosigb. CTano 3po3ymino, Lo
3anponoHoBaHuin bepiHrom i Kitazato TepMiH «aHTUTOKCUHIB» 3aHALTO BY3bKWW, | MOMO 3aMiHUNKN Ha TEPMIH «aHTUTINa». Tak cpopmyBanocs
YSIBMIEHHA MPO aHTUTINa SK MpPO PEYOBUHK, WO 3abe3nedyroTb 3axXMCT Bif Aii Yy)KOpPIQHOro areHTa, i aHTUIreHU K YYXKOPIOHUX areHTiB,
BUKITMKAOYMX YTBOPEHHS aHTUTIN.

OpHak npo XiMivyHy npupogy aHTUTIN cTano Bigomo nuwe B cepeauHi XX ctonitta. Y 1937 poui X. Tiseniyc i Y. Kabatos i3
3aCTOCYBaHHAM MeTOAY enekTpodopesy BOANOCA BCTAHOBUTU MPUHANEXHICTb aHTUTIN A0 ramma-rnobyniHoBoi dpakuii nnasmmu Kposi, WO i
Np13BEeno 40 NOsiBU TePMiHY «iMyHOrnobyniHuy. [letanbHo CTPYKTYpy iMyHOrnobyniHiB BuB4Mnu B KiHuUi 50 - cepeanHi 60 pokiB B nabopaTopisix
P. MNopTtepa i O. EgenbmaH. Y Ui X pokn B LMTOMOrYHMX OOCHISXKEHHsIX Oyno nokasaHo, WO AaHi MOMEeKynu CekpeTyrTbCcs B nnasmy B-
KnitTmHamn kposi. Lle [o3Bonuno cdopMysnioBaTU HUHIWHE YsBAEHHS NPO _aHTUTiNna (iMyHornobyniHu), sik Npo nNpoayKyrTbca B-
nimdountTamm _rnikonpoteiHy ramma-rnobyniHoBoi _cpakuii_nnasMu _KpoBi _BULIMX TBapuH i NOAWHW, 34aTHUX _cneuundivyHo

NpoAayKLilo aHTUTEHOM.

dyHKUiOHanNbHa Morekyna iMyHornobyniHy siBnsie coboto GiNok B YETBEPTUHHIA CTPYKTYpi, YTBOPEHMIA 4 NoninenTUaHUMKU NaHuramm
(puc. 3). OBi 3 HUX NPUNHATO Ha3uMBaTK Nerkumu i nosHadatn Gyksowo L (Big aHrn. Light - nerkuir), Agi iHWi - Baxkkumun abo H-naHutoramu (Big
aHrn. Heavy - Baxkuw). Jlerki naHutorn marTb HeBenuky Macy (6nm3sbko 25kD), i KinbKiCTb aMiHOKMCIIOTHUX 3anuLKiB B HUX KONMMBAETbCS B

mMexax Big 210 go 220. Baxki naHutorm sik MiHiMym B [Ba pasu Baxye Nerkux, i NpoTsKHICTb iX (3anexHo Big knacy) - Big 440 po 550
aMiHOKUCITOTHUX 3arMuLLKIB .
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Man. 3. 3aranbHa cxema 6ygou imyHornobyninie (MecHskesuy A.lM., 2007)

Bci naHutora matoTb JOMEHHY CTPYKTYpPY. [POTSXKHICTE OOHOMO AOMEHY B cepeaHboMy 6nmn3bko 110 aMiHOKMCAOTHMX 3anuLukiB, npmbnunaHo 60
3 HUX YTBOPHOKOTb CKPIMNEHy KOBaNeHTHUMKU S-S-3B'dA3kamm rmobynsipHyo YacTuHa AOMEHY. Y Nerknx naHurorax Takmx JOMEHIB 3aBxaun OBa, y
BaXkuX - 4 abo 5. [loMmeHn NpUNHATO HyMepyBaTu nodnHatoum Big NH2-pewwT noninentuaHoi naHutora. | B nerkux i B BaXKKMX naHutorax nepLumn



AOMEH Nno3Ha4yaeTbCcA naTuHCbKoi Byksoto V (Big aHrn. Variable - BapiabenbHuin), HacTynHi - natuHcbkoto nitepoto C (Big aHrn. Constant -
KOHCTaAHTHUX, MOCTiHMIA). [1Na MO3Ha4YeHHs MPUHANEeXHOCTI AOMEHY OO0 MEBHOro MaHutora i MOMOXEeHHS AOMEHY B Hii BUKOPUCTOBYETLCS
npaBuU HWXKHIA NigpsagkoBui iHgekc. Hanpuknag, Bapua-kabenbHOi JOMEH NErkoro nadutora nosHadaetbca sk VL, a ApyrMn KOHCTaHTHUN
JOMEH BaXkKoi - sk CH2.

Ha KOHCTaHTHUX OOMeHax i Nerkux i BaXKMX NaHuoriB MOXyTb OyTW NpUCYTHIMM ByrneBoAHi KOMMOHeHTWU. KinbKiCTb, XiMiYHWIA cknag i
rniokanisauisa Lumx onirocaxapuiie Bapitoe 3anexHo Big knacy abo nigknacy iMyHornooynidis.

Mopsgok po3TalyBaHHA CybOOUHWULBL B YETBEPTUYHOI CTPYKTYpPU HaAcTynHui. [Bi ogHakoBi H-naHutory cnpsiMoBaHi B MOMeKkyni Tak, Lo ix
COOH-KiHUi 36nmKeHi, i naHuorM 3akpyyeHi BigHOCHO OAMH OAHOrO AinsHKaMu, Wo BkoYaTb gomeHn CH2, CH3 i, akwo Takmun €, CH4. Mix
AOMEeHaMW [BOX NaHLUIOMB YyTBOPIOETLCS HE TiNbKM 6e3niy xapakTepHux Ons YeTBEPTUYHOW CTPYKTYpW cnabkmx XiMiYHMX 3B'A3KIiB, a N Kifbka
KOBaneHTHUX S-S-3B'A3KiB, LWO i 3abe3nevye opcTky duikcauito umx QinstHoOK cy©oanHMUb BIgHOCHO oauH ogHoro. KinbkicTe S-S-3B'A3KiB i X
MONMOXEHHS Bapiloe 3anexHo Big Kracy i nigknacy iMyHornobyniHie, ane 6inbliCTb 3 HMX PO3TALLOBYETbCA B PaviOHi Apyre KOHCTaHTHUX
JOMEHIB.

Y KoxHin 3 H-naHutorie mixk gomeHamm CH1 i CH2 € 6aratui 3anuwkamn NponiHy Tak 3BaHWUn wapHipHy QifigHKY, Wo 3abesneyye pyxnmBiCTb
Wwo cknagatoTtbesa 3 gomeHiB V i CH1 yactuH cyboamHmub Wwoao pewTty monekynu. Came Ao umMx pyXoMux YacTvH NPUEHaHi iAeHTUYHI OaWH
ogHomy rnerki nadutorn, NH2-kiHUi akmx TicHO 36nvkeHi 3 NH2-kiHUaMM Baxkkux naHutoriB. Jlerka naHutor )XopcTko ikcoBaHa OO0 BaXKOi
6esnivyto cnabkux xiMiyHMX B3aeMOZiN MK BapiabenbHUMW i KOHCTAHTHUMM LOMEHaMM i, SIK NPaBWUMNO, OOHIEH0 KOBANEHTHUM 3B'A3KOM MK
aomeHamn CH1 i CL. Takum 4mHOM pyXnMBMMK LWOOO OO4HE OA4HOrO i WOoAOo pewTn iMyHOrnobyniHy BUSIBASOTLCA ABi 4iNsHKWM YeTBEPTUYHON
CTPYKTYpM, LLO BKMOYaoTb nerki cybogunudi i gomenn Vi CH1 Baxkux cyboanHuub. Taka 6yaoBa monekynu 3abesnedye Havkpalli yMoOBKU Ang
BMKOHAHHS @aHTUTINIamMm iX rofloBHOI (OYHKLIT - 3B'A3yBaHHSA 3 aHTUTEHOM.

BupiwanbHWi BHECOK Y PO3YMiIHHS TOrO, SIK CTPYKTYpa iMyHOrnobyniHy Bignosigae noro gyHkuUiam, BHecnn poboTu cniBpobiTHUKIB nabopaTtopin
P.Moptepa i O.Egenbmana. MNMposegeHi B 50-60 pokax XX cToniTTa gocniam no dpparmeHTauii monekyn imyHornobyniHis nokasanu (puc. 4), wo
nig BNnvMBOM OepMeHTy nanaiHy yTBOPKWTbCA Tpu parmeHTa. [lBa 3 HUX BUSABUIIMCS iOEHTUYHUMM MK COOOK i 3gaTHUMKM 3B'A3yBaTu
aHTUreH, TpeTin BiAPi3HABCS Big ABOX neplumx i 3 aHTureHom HE B3aemopgiss. Buxogaum 3 UbOro, neplinmn nogBOEHWN AiNsIHKY MOMNEKynu
oTpuMaB nosHa-yeHHs Fab (Big aHrn. Antigen binding - 3B'a3ye aHTureH), a apyrum - Fc (Big aHrn. Crystallisable - s3gatHuin oo kpucranisauii,
TOMY WO BiH Nepwum BMNagae B 0caj Npu OCamkeHHi NpoayKTiB npoTeonidy 3 po3unHy). O6pobka iMmyHOrnobyniHiB nencuHom npueoauna Ao
dopmyBaHHS OAHOro BENMKOro pparmeHTa i 6e3niy Minkux. Y uboMy BUNagky TiNbKWU BENUKUA pparMeHT nos'a3yBaB aHTUreH, Npuyomy B ABa
pasu BiNbLUIN KiNbKOCTI, HX OTpMMaHi Npu Ail nanaiHy aHTUreH3B'a3yrunx doparMeHTun.

Kpim Toro, npu o6pobui uinux monekyn i dparMeHTiB MEPKanTOETaHOMOM i iHWUMK po3puBaloTb S-S-3B'A3Ky areHTamm 3'acyBanocs, Lo
AHTUrEH3B'A3YIUNX (PparMeHTUN 3aBX4N MICTATb Nerki NaHUrM i YacTMHa BaXKMX, a iHLa YacTMHa Monekynu cdhopMoBaHa Tiflbkn AinsiHkamu
BaXXKMX NaHutoris. bByno Takox BCTAHOBMEHO, L0 Hi Nerki, Hi BaXKi NaHLOM OKPEMO aHTUreH noB'sidyBaT HE MOrnu. 3 UbOro BUMNAMBano, Lo
AHTUreH3B'a3yumnX AiNsHKy B YacTuHi Fab dopmyeTbest 3 060B'A3k0BOIO y4aCTO ABOX NaHUoriB. 3'ACyBaHHIO TOro, AKi came AiNsHKM naHuoris
BaXXNuBi AN B3aemogii 3 aHTUreHoM, JONOMOrf0 NOPIBHAHHS aMiHOKMCNOTHOrO ckragy iMyHOrnobyniHiB, WO pO3pi3HAKTLCS MO CneumdivHOCTI
3B'A3yBaHHA 3 aHTUreHoM. BusiBunocs, o BigMiHHOCTI MatoTb Micue B nepLumx Big NH2-kiHUS AOMeHaX i Nerkmx i BaXkKKMx naHutorie, BHACigoK
4Oro BOHM i OTpMManu (sIK y>xe 3asHadanocs Buule) Ha3Ba BapiabenbHux. Lle i go3Bonuno ccopmyBaTu ysaBrneHHs nNpo napamone - OinsHui
MOoneKynu iMmyHoa100byniHy, skuti gcmynae 8 6e3nocepedHe XiMiYHy 83aemM0o0it0 3 MOBEPXHEK aHMU2eHHoIdemepMiHaHMU eniTonom.







Puc. 4. Cxema npoTeonitTuyHoro po3siwenneHHs monekynu IgG 1 nogmHy nanaiHom i nencuHom (MecHakesud AT, 2007)

Mapaton BMHMKae B pesynbraTti 30MMKeHHsa BapiabernbHUX OOMEHIB NErkoro Ta BaXKoro naHutora npu ¢OpMyBaHHi 4eTBEPTMHHOI
CTPYKTYpU iMyHOrNobyniHy. PakTMYHO MiXK LWinbHO 3'egHaHUMK CyOOAMHMLS-MU 3anuvIaeTbCs HEBENUKA 3a po3Mipamu Hiwa, dopma akoi
A3epKanbHO BiANOBIAAE TiM YK iHLWIA aHTUTEHHOI AeTepMiHaHTI. Y CTBOPEHHI BHYTPILWHbOI MNOBEPXHi Ui€l Hiwi 6epyTb y4acTb No TpW OiNSHKN
BapiabenbHMX AOMEHIB nerkoi i Baxkkol naHutoris. Came B UMX QingHKax i cnoctepiraetbcsa GinblIOro BCbOro BigMiHHOCTEN B aMiHOKUCIIOTHUM
CKIaZiOM aHTUTIN, BUpOONeHMX y BiAMNOBIAb HA Ait0 Pi3HUX aHTUrEHIB, BHACNigOK YOro BOHW i OTpyManu Ha3By rinepBapiabenbHUX. Y KOXHin 3
NnaHuris Ui AiNsSHKA po3'edHaHi, MK HUMW 3HaxoadATbCa parMEeHTU NaHUtoriB 3 NOCTIMHMM aMiHOKMCIIOTHMM CKIlagoM, SIKi Ha3uBaloTbCA
KapkacHumu OdinsiHkamu. OpHak npu QOPMyBaHHI TPETUHHOI CTPYKTYPWU KOXHOI cyboamHuui i noTiMm npu ob'egHaHHi iX B YeTBEPTUHHUX
CTPYKTYPY BCi WiCTb rinepsapiadenbHMX SiNAHOK 30MMXKYOTLCS | CTaloTb CTiIHKAMM YrNMBAEHHsST Mibk CyOOANHNLIAMUA.

EkcnepumeHTanbHO nokasaHo, WO AOCTaTHbO OAHIEI aMiHOKMCMNOTHOI 3aMiHM B Mexax Oyab-skoi 3 rinepeapiabenbHux obnacrten, wob
3MIHUTU cheuniYHICTE 3B'A3yBaHHSA aHTUTINAG 3 aHTUreHoM. 3 LbOoro i pobuTbCsa BUCHOBOK, O (PaKTUYHO B3aEMOLIA aHTUrEH-aHTUTINO
3BOAMTLCS OO0 MPOCTOPOBOrO MOEAHAHHA BUCTYMY HA MOJIEKYNi aHTUreHy (aHTUreHHol AeTepMiHaHTW) Ta 3anaguHW Ha MORNEKyni aHTuTina
(aHTUreHsB'a3y4mMX AinsHkm). Tinbku npu 36iry NpoCTOpOBUX KOHIrypaLin Hilli i BUCTYNM i MOXNNBE YTBOPEHHST CNabKmx XiMiYHMX 3B'A3KIB MK
napatonom i Enitom, wo 3abe3nevytoTb 060pOTHE 3B'A3YBaHHS aHTUIEHY 3 iIMyHOrNoByniHOM.

Taknm YnHOM, 3'dcyBanocs, WO AN B3aeMOLil aHTUTINa 3 aHTUreHoM NOTPIiGHI Nuwe ABi HeBenuki AinaHkM imyHornobyniny. MNpupogHo,
BUHWKaNM NUTaHHS NPO POSib iHLWKWX YacTWH i€l cknagHoi Monekynu. NocTynoBo i Ui nMTaHHsA 6ynn BupilleHi (puc. 5).

2. DyHKUii OKpeMuX AiNAHOK (4OMeHIB) MONeKynu iMyHornooyniHis.

Tak, Bigomo, Lo cneundiyvHiCTb BXe cpopMOBaHOro aHTUTINA 4O aHTUreHy He 3MIHIOETbCS HaBiTb NICMsl OCaAKEHHS aHTUTIN 3 PO34YUHY iOHaMK
conen abo OpraHiYHUMM pPO34YMHHMKaAMWU. Buxogstum 3 UbOro, MOXHa BBaXaTW, LLO B3aEMOPO3TALUYBaHHSA JErkMx i BaXKmx cyboamHuLb
iMyHOrnobyniHy € MakcumansHO CTabinbHUM, MMOBIPHO, BHACNIAOK CTPYKTYPU He TiNbku BapiabenbHuX, ane KOHCTaHTHMX AOMeEHIB. DakTU4HO
ponb gomeHiB CH1 i CL i nondrae B nigTpyMLUi aHTUreH3B'A3youmnX OiNsHKK | Moro napaTtona B He3MiHHOMY cTaHi. Kpim Toro, ans gomeHy CH1
iMmyHOrnoOyniHiB NokasaHa 3g0aTHICTb 3B'a3yBaTucs 3 6inkom C4b 3 cuctemMu KOMMNIEMEHTY.

ICTOTHO, WO ABa HeCy4Mx napatonu parMeHTa MOseKkynm MOXyTb 3alMaT B NPOCTOPI NPaKTUYHO Byab-aKke NonoXeHHs wopno ii Fc-yactuHu.
Lle 3abesnevyeTbCs LWAPHIPHUMKW AinNsHKamMn BaXkKMX nadutoris. BeaxaeTbcsa, WO pyxnueicTb Fab € ogHielo 3 ymoB, BaxnuBux Ans
NPOCTOPOBOro NOEAHAHHA aHTUrEHHUX OETEPMIHAHT | aHTUreH3B'A3YI0YNX QINAHOK aHTUTIN.

HacTynHuin 3a wapHipHUM gingHko Opyauli KoHcmaHmHuUl doMeEH y iMyHOrNoOyniHiB BCiX KNaciB rpae ponb Yy BU3HAY€HHI Yacy iCHYBaHHA
aHTUTIN B Nnasmi KpoBi i TKAHWHHOI pignHn. NokasaHo, Wwo kaTtaboniaMm aHTUTIN NOB'A3aHUN PO3LLENNIEHHSM LMX MOSEKyn npoTteasamMmmn came B
pavioHi gomeHy CH2 i wo Ha weudkicmb kamabosi3My 8rniugae Co-CMOSHHS po3mawosaHux mym 8Y2/1€800HUX KOMIIOHEHMIS.
MepenbadaeTbes, WO i pO3TaLIOBaHi B iHWMX AOMeHax OivHi onirocaxapugHux NaHutora MoXyTb MaTu BiOHOLWEHHA A0 kaTaboniamy, xoya
dYHKLUIA BYrneBoaiB B Moniekynax iMyHorrnobyniHie we He 3'sscoBaHa NOBHICTHO.
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Puc. 5. ®yHkuii fomeHiB imyHornobyniHis 1IgG nognHun
(MecHsakeBuny A.l., 2007)

Haueaxnueiworo ¢yHkuiero CH2-domeHy € lio2o 30amHicmb_38'a3yeamu_b6islok 3 _cucmeMu_KOMMJeMeHmy i TUM CaMum
3anyckatu
KnacuyHumM Wwnax it aktueauii. BctaHoBNEHO, WO AinsiHka 3B'A3yBaHHSA
YTBOPEHU BiYHUMW NaHUtoraMu 3anuLKky ryTamiHy B NonoxeHHi 318 i
OBOX 3anuLUKiB NisvHy B nonoxeHHAx 320 i 322. PosTallyBaHHS LbOoro
OiNAHKM B AaHiN YaCcTUHI MONEKYNK, SIK AyMatoTb, HE € BUMNAAKOBUM.

MepepbadaeTbes, WO Y BilbHO pyXaeTbCs B Nna3Mi KpoBi abo TKaHMHHOI PiAWHK BHACTILOK MNOCTIMHOIO NepeMilleHHst B npocTtopi noro Fab-
YaCTUH CalT 3B'A3yBaHHA € HeQOCTYNHUM Ans B3aeMogin. Konu x imyHoOrnobyniH 3B'a3yeTbCs 3 aHTUreHaMM Ha NOBEPXHI YY>KOPIOHOT KNITUHW,
pyx Fab obmexyeTbcs i Mae MOXNUBICTb po3noYyaT akTuBaLito. TUM CaMnM KOMMMEMEHT HE MOXe 3arycKaTuUCS BiflbHUMW, He MOB'A3aHUMU 3
aHTUreHamMu aHTUTINamMmu, NOCTINHO MPUCYTHIMU B 3HAYHIN KINbKOCTi B KPOBI.

MopfibHUn MexaHiamM, MMOBIPHO, peani3yeTbCs i NPW 3anycKy akTUBaLii CUCTEMU KOMMMEMeHTY iMyHornobyniHamu knacy M.

OomeHnu CH2 i CH3 aHTMTIN Knacy Bu3Ha4yalThb i We oAHY HanBaxnueiwy ¢yHKUiO - B3aeMogia 3 peuentopaMmy Ha NOBEpPXHi
NEeNKOUMUTIB i KNiTUH CTIHOK PO3TallOBaHMX B NNALEHTi KDOBOHOCHUX cyauH. Came 3aBAsKM LbOMY 34iMCHIOETLCA Hanbinbll edhekTUBHY
iMyHHY cbaroumTos i popmyeTbCca MacuBHa ¢hopma MNpUPOOHOro HabyToro iMyHITETY Y HOBOHapomXkeHux. Y iMyHornoOyniHiB knacy E 3a
3B'A3yBaHHA 3 peuenTopamMmn Ty4YHUX KNiTUH i 6a30iniB TakoX BiANOBIAATb OINSHKN BaXKKUX NaHLIOMB, NIOKanisoBaHi B TpeTbOMY i Apyromy
KOHCT@HTHUX JOMEHaXx.

BuBYEHHS XiMIYHOT CTPYKTYPU MOSEKY aHTUTIN LO3BOSIMIO YCTAHO-BUTb He TiNbKM BUKMNAAEHI BULEe 3aranbHi NpuHUMnu ix 0ygoBu, ane i
X pi3HOMaHITHICTb. Y ccaBUiB BMABNEHO 5 knaciB iMyHOrnobyniHiB, YacTMHa 3 SIKUX Lie NogingeTbes Ha nigknacu. MNpuHagnexHicTb Ao Knacy
abo nigknacy BW3HaAYaETbCA CTPYKTYPOK BaXKUX MNaHUtoriB, ki MPUMHATO no3Hayvatu OykBamu rpeubkoro andasiTy, BignoBigHUMYK
naTUHCbKMMK BykBamMKn B HaMEHyBaHHI Knacy. Y pasi gineHHs knacy Ha nigknacu OykBi, WO 03Havae nigTun BaXKoi Le™ni, AodaHa BignosigHa
nigknacy umdpa. Hanpuknag, oo cknagy imyHornobynida nigknacy 1gG3 BxoaaTb Baxki naHuorn y3.

HanexaTb 00 pi3HMX TUNIB i NiATUNIB BaXKKi SlaHLIOM Bigpi3HATLCA OAMH Bif 04HOro 3a:

» 3a nepeuHHOI CMPYKMYyPOH (KifNbCTHO i pO3TalLlyBaHHAM aMiHOKMCNOTHUX 3anULLKIB i BiANOBIQHO MOMEKYNSAPHOI Macy;
» 3a mMpemuHHOK cMpPYKmMyporo (KifnbKiCTIO i MPOCTOPOBOID KOHirypauieo 4OMEHIB, KINbKICTIO BCepeauHi JOMEHHNX S-
S-3B'A3KIB, KiNbKICTIO i CKIafoM BYINEBOAHNX KOMMOHEHTIB, MPOTSXXHICTIO LWAPHIPHOTO AINSAHKN);
» i X y4yacTi B yTBOPEHHi YeTBEPTUHHOI CTPYKTYPU (KINbKOCTI MeXLUenbeBux S-S-3B'A3KiB).
Ha BigmiHy Big BaXKKMX, Nerki maHUlorm He HacTiNbKM Pi3HOMAaHITHI, X iCHye BCbOro ABa TWUNW, SKi NPUNHATO No3HavaTu K (kanna) i A (nambaa).
BoHu BxoasaTb Ao cknagy iMyHornobyniHy HesamnexHo Bif Knacy, ane Hikonu B OOHIN Monekyni iMyHorno®yniHy He MOXyTb ByTu NpuUCyTHIMU
nerki nadutora obox Tunie. JlaHuorm TNy K B UINOMY NepeBaxawTb KifbKiCHO. Hanpuknag, y NoavHU Le NepeBaXXaHHA BUpaXaeTbCs
cniBBigHOLWEHHSIM 3: 2, 04HaK Y iHLWMX BUAIB CCaBLiB L CMiBBIQHOLWEHHA MOXYTb OyTu iHLWMMK. He3Baxatoun Ha BigMIiHHOCTI B aMiHOKUCITOTHUX
MOCNIAOBHOCTAX NaHutoriB K i A, ByAb-akux PyHKUIOHANbHMX BiAMIHHOCTEN MK HUMW HEe BUABMNEHO. Y TOWM X€ 4ac TUM BaXKKOro nadutora
dakTM4HO BU3Ha4ae GionoriyHi 0cobNMBOCTI aHTUTIN Pi3HUX KNaciB i NPoaKNaccoB).




3. Knacudikauis Ta ¢pyHKLiT okpemMux knaciB imyHoOrnooyniHis.

"lonoBHa 0coBNUBICTL aHTUTIN - 30aTHICTb 3B'I3yBaTW CTPOro NEBHUIM aHTUreH. Hanpuknag, npy Kopy B opraHiaMi nodnHae Bnpobnatuncs
«NPOTMBOKOPEBOM» iIMyHOrnobyniH, NPOTU rpuny - «NPOTUrpuno3Hmmy i 7. . BuainsaioTe HacTynHi knacu imyHorno6yninie: JgG, JgM, JgA,
JgD, JgE.

3.1. ImyHorno6yniHn knacy G. JgG — aHTuTINa UbOro Knacy 3'aBNsATbCA 4Yepes sSIKMWUCb 4vac Micnst Toro, sk BigOyBCA KOHTakT 3
aHTureHom. ImyHorno6yninun knacy IgG (puc. 6) cknagatoTe B Hopmi 70-80% Bif 3aranbHOI KiNbKOCTI @HTUTIN | € 0OCHOBHUMU 3abe3nedyodumui
2ymoparsbHul iMyHITeT Monekynamu. lMig 4yac po3BuTKY NEpBUYHUX iIMYHHMX Bignosigen BoHu Bxe o 10 gi6 maike NOBHICTIO 3aMiHIOTb
3'ABnATLCA nepwnmmn IgM, a BTOpMHHA iMyHHa BiANoBiAb NPaKkTUYHO Bigpasy NOYNMHAETLCS 3 iX NPOLYKLl.

IgG1 laG2 /TQ\" laG3 //::]—\ IgpGa

[ e

Puc. 6. CtpykTypa monekyn ntogcekoro IgG pisHux nigknacis (MecHsikeBud A.lM., 2007)

Hagani 4o HUX NpueaHyOTLCS iHWI GinkM Nna3mu (Tak 3BaHWUA KOMMIIEMEHT), | 6akTepianbHa KniTuHa nisye (il 06onoHka po3pMBaETbCS).
Kpim Toro, 1IgG 6epyTb y4acTb Y BUHUKHEHHI OeAKUX anepriyHuX peakui. BoHU € 20/108HUM 3axUCHUM ¢hakmopoM y QUMUHU nepuux muxHie
Xumms, Tak SK MaloTb 3[4aTHICTb NPOXOAMTW Yepe3 nnaueHTapHur 6ap'ep B cupoBaTKy Kposi nnogy. [pv npupogHOMYy BUrOAOBYBaHHI
aHTUTINAa 3 MONOKa MaTtepi Yepes CnNn3oBy 0OOSOHKY KMLWEYHUKa HOBOHAPO4XKEHOMro MPOHUKaKTb B MOMO KPOB.

Ix HanmeHwia cepen aHTUTIN MonekynspHa Maca (6nuabko 150 kD) i Hambinblu BUpaxeHa 34aTHICTb Aonath 6ap'epy MK KPOB'IO i

TKaHUHaMn pO6I/ITb [ NPakKTM4HO BCHOOUCYLLNMMW.




1gG 8 0CcHO8HOMY 8UKOHYOMb Mpomudii bakmepiasibHi yHKUIT | yTBOPIOWOTL aHTUTINA NpOTK nonicaxapuais 6akrepianbHMX 060MOHOK, a
TakOX NPOTIBOPE3YCHUX aHTUTINA.

B gaHum yac BCTaHOBMEHO, WO Y NOANHN BUABNEHO 4 nigknacy, cepeq sikux nepeBaxae IgGl - 65% Big ycix iMyHOrnoGyniHiB Lboro
knacy, 1gG2 cknapgae 23%, 19G3 - 8%, 1gG4 - 4%. OCHOBHi CTPYKTYpHi BiAMIHHOCTI MiX MONekynamu nigknacie He3HauHi i nongarailoTb B
AOBXMHI LUAPHIPHMX OINAHOK i KiNbKOCTI S-S-3B's13KiB MidK BaXKKMMKU naHutoramu. NpoTte, BUABNEHO hyHKUiOHanNbHi 0COGNMBOCTI NpeaCTaBHUKIB
KOXXHOro nigknacy. 3okpema, IgG2 ripwe iHwmux IgG npoxoamtb vepes3 nnaueHTy i nmigcunioe daroumntos. Hanmkpawmmmn aktmeatopammu
komnnemeHTy € 1gG3 i IgG1, Toai Ak npeacTaBHukn nigknacy IgG4 B3arani He 34aTHi akTUBYBaTU KOMMIIEMEHT.

3.2. ImyHorno6yniuu knacy A. [lpyre MicLie 3a YMCEerbHICTIO NocigaTb iMyHornobyniHu knacy A (puc. 7). Ix kinbkicTb B nnasmi Kposi
ctaHoBuTb Big 15 o 20% 3aranbHOi KifbKOCTi iMyHOrnoOyniHiB, ane rofloBHY pofib aHTUTIN LbOro Knacy noB'a3yloTb 3 ix 30amHicmio
rnompansisgmu 8 cekpemu cru308ux 0bOO/TOHOK i eK30KPUHHUX 3a/03 i caMe TaMm, (bakTUMYHO Mno3a OpraHiamMoMm, 3abesnevyBaTn 3axuCT Bif
aHTUreHiB. Buxoaaum 3 uboro NPUMHATO PO3PI3HATU ABi hopMu IgA - cupogamkosy, Lo BUABNAETHCA B Na3Mi KPOBI, i CEKTPETOPHYIO.

IgA - BMpoGnsATbCA NiMmdoumMTaMmm CnmM3oBMX OOOMOHOK y BiANOBIOb HA MICLEBUA BMSIMB YYXKOPIOHOMO areHTa, TakMM YMHOM, BOHM
3axuLaloTb CNn3oBi 060NOHKM Bi4 MIKPOOPraHi3aMiB i anepreHis. IgA ranbmyoTb NPUAXNAHHA MIKPOOPraHi3amiB 4O NOBEPXHi KMNITUH | TUM caMynMm
nepeLlKoAXaTb NPOHMKHEHHIO MIKPObIB y BHYTpIlWWHE cepegoBulle opraHiamy. Came ue nonepemskae pPo3BUMTOK XPOHIYHOrO MiCLLEBOroO
3ananeHHs.

Ak i 1gG, imyHorno6yniHu knacy A ginartbcs Ha nigknacu, ane B 4aHOMYy BUMNaAKy Y NOAMHM iX BCbOro ABa. [NopiBHAHHA XapakTepHux ans
nigknaciB BaXKKMx nNaHUIOrB nokasano, WO iX aMiHOKMCNOTHI NOCMiAOBHOCTI roMonornyHn Ha 95%, ane HeBenwuki BigMIHHOCTI B LUApHipHOMY
AiNaHUi 3a KiNbKICTIO aMiHOKMCNOT ICTOTHO NO3HAYaloTbCHA Ha BNACTUBOCTAX MOMEKyN - iMyHornobyniHy nigknacy 1IgA2 HabaraTo 6inbLu CTinki 4o
Ail NpOTEeonNITUYHNX PepMeHTIB, B TOMY Yuchi | BakTepianbHMX npoTeas.




«XBOCTOBBIE OTPOCT-
KIL»
(18 aMHHOKHC/TOTHBIX
OCTATKOB)

«XBOCTOBBIE OTPOCTRID
(8 aMHHOKHCTOTHBIX
O0CTATKOB)

IgA IgD
Puc. 7. Ctpyktypa IgA i IgD ntogmumn (MecHsikesny AT, 2007)

3.3. ImyHorno6yninu knacy IgM. Llen Buag aHtuTin (6nnsbko 5%) 3'9BNAETbLCA HaWnepLumMMm Mpu KOHTakTi 3 aHTUreHoM (Mikpobom),
NiABULLEHHS X TUTPY B KPOBI CBIiAYMTb NPO roCcTpui 3ananbHui npouec, IgM rpatoTe BaXXnuBy 3axXMCHY posib NPW NPOHUKHEHHI ©6akTepi B KpoB
Ha paHHix cTagiax iHgekuii. 1o uboro Knacy Hanexartb aHTUTINa NpoTy nonicaxapuais MikpoopraHiamMis i BipyciB.

IgM wwe Ginbl CKNagHi 3a CTPYKTYPO B MOPIBHAHHI 3 iHWMMK Knacamu. Y nna3mi e KpoBi BOHM 3aBXAW NPUCYTHI Y BUrNSAi NneHTamep
(puc. 8).




Puc. 8. Ctpyktypa IgM nogunum (MecHsikesuy A.l'., 2007)

EkcnepvMeHTanbHO NPOAEMOHCTPOBAHO 3A4aTHICTb NeHTaMep nepemillat CBOI AeCATb KiHUEBMX NaHUIoriB B NpocTopi. 3aBasku
N3rmbaHuIo naHuoriB NeHTaMep MOXEe B3aeMOLIATM OBinblu HiXK N'ATbMa aHTUIEH3B'A3YHUUX LOiNSAHKAMWU 3 aHTUIEHHUMW OeTepMiHaHTamu,
pPO3TaLlOBaHUMM B OAHIN NAOLMHI, NpUAMaoym Npy LboMy Tak 3BaHy «KpaboBuaHyto» KOHirypadito.

Matoun 10 aHTUreHsB'sasyounx AinsgHok, IgM MOXyTb MilHiwe, HiX MOHOMEPHI aHTuTIna, MoB'A3yBaTW aHTUreHu 3 [AeKinbKkoma
NOBTOPSAOLWITMICA aHTUreHHUMK JeTepMiHaHTamu. [loB'A3yo4M OAHOYACHO KifbKa aHTUreHiB, Taki aHTUTINa ChnpusiioTb LWBUALWOMY 1X
YHIYTOXEeHito paroumtamu. Kpim Toro, imyHornobyniHn M, sk i IgA, MOXyTb NOTPanisaTi B CEKPETU CNN30BUX OBOMOHOK i CNPUATU 3HULLEHHIO
aHTUreHiB nosa opraHiamoM. lNpoTe y BULLMX ccaBLiB IgM yTBOPIOIOTECA NuLe B HEBeNUKin KinbkocTi (1-5% Big 4Yvicna BCiX iMyHOrnobyniHiB) i
TiNbKN Ha Neplmx eTanax NepBMHHUX iIMyHHUX Bignosigen. OTxe, He3BaXaruun Ha BCi BULLEONUCaHI NO3UTUBHI PUCK, Y aHTUTIN LbOro Knacy €
HeOoniK.

3a cyyaCcHUMM ySBMEHHAMWU TakMM HEeLONiKOM € HM3bKa MOOBINbHICTb: Matoun Benuky (6nuasko 900 kD) monekynsipHy macy i cknagHy
NMPOCTOPOBY KOHQDirypawito, neHTamep ripwe, HbXk MOHOMepU, JonatoTb 6ap'epy MK KpoB'lo | TKaHMHaMK i B LinoMy MNOBiNbHile ANYHAYOTb.
IMoBipHO, TOMY B X0 eBonioLii Biaibpany Taki (hopMmn TBAPUH, Y AKUX 3aBAAKM iX BinbLUi NPUCTOCOBAHOCTI 10 YMOB NPOXWUBAHHS B LIINOMY
3akpinunacsa 34aTHICTb YTBOPKOBATU BENMKY KifIbKiCTb, HEXaM i MEHL MILHO MOB'A3Yl0Tb aHTUreH, ane 6inbw MobBinbHMX i cneuianisoBaHmx
aHTUTIN. MoXHa BBaxaTu, WO Ha BigMiHY Big iHWKX XpebeTHMX, WO MalTb B SKOCTI AOMiHYHOYMX aHTUTIN IgM, ccaBui oTpMManu Kpaiumm
3aXM1CT, NepPenLLoBLLM Ha NepeBaxHy npoaykuito IgG ansa 3B'A3yBaHHS YyXXOPIAHUX aHTUreHIB Y BHYTPILWHbOMY cepefoBuui i IgA ans 6opoTsou
3 aHTUreHamMu Ha NoBepXHi CN30BUX 0BONOHOK.



3.4. ImyHorno6yniHnn knacy IgE. Ocobnuee micue cepen iMyHOrnoGyniHiB ccaBuiB 3anMmaloTb iMyHornobyniHn knacy E (puc. 9).
["ONOBHOO BiAMIHHOK PUCOK0 LINMX aHTUTIN € Te, WO BOHM B3aEMOAII0Tb 3 peLentopamMu, siKi po3TalloBYOTbCA Ha rMagknx KnitnHax i 6asodinie.
3akpinneHi Ha NOBEpPXHi LMX KMiTWH, imyHornobyniHn E, uinkom rmoBipHO, 3abesnedytoTb Ginbll WBMAOKAA 3anycK 3ananbHUX peakuin npu
BTOPUHHMX NonagaHHAX aH-TireHa. OfgHak uda TXHS 34aTHICTb CTMMynioBaT 6a3odinu i orpsiaHi KNiTMHWM Ha BUKMA MefiaTopiB 3ananeHHs MoXe
Npy NEBHMX CiTTyauisix CAY>XUTU MPUYMHOK PO3BUTKY HeBaxaHoro Ans MOAMHM iIMTMYHHOrO BI4noOBiAi HA AeSAKi aHTUreHu - OfHIEl 3 hopMm
rinepyyBCTBITENBLHOCTI HeranHoro Tuny. Came ToMy B nepuwi poku nicng ot kputia IgE ix HasuBanu pearmHamu (10670 3abesnevyoTb
nigBULLIEHNI piBEHb pearyBaHHA Ha aHTUreH) abo aHTUTINamu anepri.

31ech H JaJ1ee Ha No-

J00HBIX CXEMAX COOT-

BETCTBEHHO 0003HA-
YE€HBI:

/

S-S cnﬁmy

VraeBodHble NeNH

Puc. 9. Ctpyktypa IgE nogunu (MecHakesud A.l'., 2007)

B pesynbTaTi B3aemogii IgE 3 aHTureHom BigOyBaEeTbCA BMBIIBHEHHSA TFiCTaMiHy Ta iHWMX MegiaTopiB aneprii, BHACMIgOK 40ro
pPO3BMBAETLCA anepriyHa peakuis. [pu NOBTOPHOMY KOHTakTi 3 anepreHom B3aemogis IgE BigbyBaeTbCA Ha MOBEPXHi KNITUH KPOBI, LLO
npuM3BoaUTb [0 PO3BMTKY aHadinaktu4Hoi anepriyHoi peakuii. Kpim peakuivi aneprii, IgE _npunmaroTb _y4vyacTb B _3abe3ne4eHHi
NPOTUBOIIUCTHOIO iIMYHITETY.

AHTUTIN UbOro Kracy yTBOPKETbCA HamMeHwe - 6nmsbko 0,003% Big 3aranbHOI KibKOCTI NPOAYKYHTbCHA iMYHOrnobyniHie. MpuynHm
nepeMmKaHHA HEBENUKOT YaCTUHWU NrasMaTUYHUX KNiTUH Ha NPOAYKUi0 aHTUTIN LbOro Knacy Ao cux nip sanuwarTbca Hes'dacoBaHUMU. HesacHo
TaKoX, YOMY Mpu iMYHHIN BignoBiai Ha AedKi aHTUreHU Y KOHKPeTHUX Mofden TX KinbKicTb NigBULLYETLCA, WO | BU3HAYAE POrb TakMX aHTUrEHIB
ANSA unx Niogen Sk anepreHis.

LLle ogHieto xapakTepHoto pucoto IgE € HasiIBHICTb Y HUX YOTUPbLOX KOHCTAHTHMX AOMEHIB B BaXXKUX NaHUKOrax i BiACyTHICTb B HUX
LWAPHiPHOro AiNAHKU.




3.5. ImyHorno6ynuuu knacy IgD. [M'aTuin knac aHTWTIN ccaBLiB CTaHOBNATL iMyHorno6yniHu D (puc. 7). Ix npoaykyeTbca B opraHiami
6nunsbko 1%, ane B nnasMi KPoBi BOHW NPUCYTHI B HEBENWKIN KinlbKOCTi. BinbLWicTe AOCnigHUKIB BBaXae, WO B NfasMy aHTUTINA UbOro Knacy
noTpannaATb BHACMIAOK pyrMHyBaHHA B-niimcouuTie, Ha NOBEPXHI AKMX BOHM FpatoTb POorib KMITUHHMX peuenTopiB. Hisgkmux iHWKX dyHKuUin IgD
He BCTaAHOBJIEHO i, WWBMLLE 3a Bce, iX AiNCHO HEMAE.

Kpim knacudikauii imyHornobyniHiB 3a knacamu ix, gK i aHTUreHu, NPUAHATO PO3AINATN B 3aNEXHOCTI Bif NOXOMXKEHHSA Ha:

» aymoaHmumina - aHTuTifna BNacHOro opraHiamy,

> u3zoaHmMumina - aHTUTINa reHeTUYHO iOeHTUYHUX OCiO,

» 2oMo(as10-) aHmumina - aHTUTINA iHWOI 0cobM BNAcHOro X Buay,
> eemepo(KCeHo-) aHmumina - aHTuTINa ocobu gpyroro suay.

3 NpUYMHW, WO BUKNKMKaNa iX OCBITY, aHTUTINA NPUAHATO OINUTU Ha iMyHHI, L0 € pe3ynbTaToOM BUPaXKEHOro BiAMOBi4l HA Yy>KOpigHWi
aHTUreH, i Tak 3BaHi HOpMaJsbHi (MPUPOOHi). HopmarnbHi aHTUTING yTBOPIOIOTLCS B OpraHiami 6e3 BNnvMBY aHTUreHy, 3 siKM BOHW MOXYTb
cneundivuHo B3aemogiatu. Llinkom MMOBIpHO, X OCBITY CNagKoBO AeTepMiHOBaHO, ane 6yab-akux AaHux Npo MexaHiamu Takol getepmiHauit
NOKN HEMaAE.

HopmanbHi aHmumina ymoOBHO AinATb Ha ABi rpynu. [JO neplloi BiAHOCATbLCA reMarfoTuHIHM a i 3 noguHW, Wo BU3HAYaloTb
HECYMICHICTb KpOBi ntogen pisHux rpyn. [Jo apyroi - npoTnbakTepinHi HopMarnbHi aHTUTINA, aHTUTINA NPOTN AEAKNUX aHTUrEHIB TBapMHHOro abo
POCIIMHHOIrO NOXOMKEHHSA. BigHOCHO aHTUTIN W€l rpynu He BAANOCS BCTAHOBUTW BU3HAYalOTh iX YTBOPEHHS reHn i xapakTep X yCnaaKyBaHHS.

OcobnunBo po3rNaaaTbCsa TaK 3BaHi HeMO8Hi aHmumina. Y HeBenvKux KiribKOCTSX iX BUSBNSAKOTb MPaKTUYHO Y BCIX Nogen, ane npudmHun
i MexaHi3M X BUHUKHEHHS Ooci He 3'dcoBaHi. [onoBHa BiOMIHHICTb TakmMxX aHTUTIN Big 3BUYaAMHUX MNonArae B TOMY, WO BOHU pearipyioTb 3
@HTUIreHOM TifTbKM OOHUM 3 ABOX aHTUIEH3B'A3YI0UMX OINAHOK. Xo4a MPUYUHK TX NOSIBU SOCI HE BU3HAY€EHi, B MEANLNHI HAaKONNEHUN eMNipUYHNIA
AOCBiO, AKMA BKadye Ha MiABULLEHHS MPOAYKUIT HEMOBHUX aHTUTIN NpW Oeskux nartonoriax. 3okpema, ixX KinbkicTb MigBULEHO Yy maTtepisB i
HOBOHAPOIKEHUX MPU pe3yC-KoHIIKTax, y niogen, Aki cTpaxgalTb OeSKUMU BUAAMW aneprin, npu Aedkux iHPEeKUiHUX 3axXBOPHOBaHHAX
(BnseHTepii, YepeBHomy Tudi, Gpyuensosi).

HanbinbLw BaXxxnMBumMmn yHKUIAMKW iMyHOrNOBYNiHIB B 3aXUCHUX peakuisix opraHiamy €:

1) obMeXeHHs1 pyXNUBOCTI aHTUreHiB (AMdy3iiHOT abo akTUBHOI) Y BHYTPILLHBOMY CepeaoBULLi | Ha NOBEPXHI CrIM30BMX 0OOMOHOK,

2) HenTpanisauis IX TOKCUYHUX abo NaToreHHMX BNacTMBOCTEMN,

3) oncoHU3aums Yy>KOPIOHUX YaCTMHOK | MOCUMNEHHSA 3a paxyHOK LbOro

edeKTUBHOCTI dharoumToay,

4) akTnBaLUisi CUCTEMU KOMIITEMEHTY,

5) 3abe3neyeHHs aHTUTEN03aBUCMMOM KNITUHHO-ONOCEePEAKOBaHOI

uutoTokemyHocTn (A3KLL).




NEKLUIA 5-6
HECNELUM®IYHUW (BPOOXKEHWUW) | CNELU®IYHUA (HABYTUW) IMYHITET

1. HecneuudivyHnii (BPOOXKEHWUIN) IMYHITET, NOro KOMNOHEHTU Ta iX YHKUIT
2. MoHaTtTs npo cneundivHmi (rymopansHuin, NMMEGOMAHNA) iIMYHITET
3. MexaHi3mun HecneundiYHOro (BPOMKEHOro) iIMyHiTeTy:
1.1. daroumTtos Ta noro dasu;
3.2. Mo3akniTUHHE 3HULLLEHHS (LMTOTOKCUYHICTBL) - Makpodbaru i HopmarneHi kinepu (HK);
3.3. Cucrema koMNNeMeHTY Ta ii akTMBau,isi:
a) anbTepHaTUBHUI LUNAX aKTUBALil KOMNNEMEHTY;
0) KNnacMyHUM WNAX akTUBaLii KOMMAIEMEHTY;
B) 6inkun roctpoi gasu;
r) iHTepdepoHu;
A) nisounm;
e) PibpOHEKTUH;
X) KaTUOHHI Binku.

1. HECNELU®IYHUNA IMYHITET.

HecneuundiyHnin iMyHiTET BNacTMBMIA TBapuMHaM BCiX PiBHIB PO3BWUTKY i, B CBOK 4Yepry, MOAINSAETbCA Ha cnadkoeull i KaimuHHul
(dparouuntapHumn). B ocHOBI CNagkoBOro iMyHITETY NnexaTb 3aranbHOBIoNorivHi ABMLLa CNaaKoBOCTI, MIHNMBOCTI i NpMpogHbOro Biabopy. AKWwo B
nonynsauii MakpoopraHiamiB, sika CTpaxgae Big NEBHOI iHGEKLUIT, B pe3ynbTaTi BUNaakoBOi MyTauii 3'aBNS€TbCs iHAMBIA, BiNKoBi Monekynm skoro
ACUMINIOITLCA MNAaTOreHHUM MIKPOOPraHi3MOM-arpecopoM Ta € TOKCMYHUMMK AN HbOro, TO uen iHaueig abo rpyna iHOouvBigiB BMXMBAE i oae
XUTTE3gaTHe NOTOMCTBO, a pewTa nonynauii ruHe. MNpaBga, MIKPpOOpPraHiaMyn TakoXX MOAUIKYOTLCS | NPUCTOCOBYIOTLCA 40 HOBUX YMOB, 3
Yacom 3axonsowun i uen apean, To6To npouec 60poTbOU 3a BMXKMBAHHA MiXK MaKpO- i MATOreHHUMKU MiKpoopraHiamamu BiabyBaeTbCs
nocTinHO. TOMy € nigcTaBu BBaXKaTW, O MIKPOOPraHiaMu i iX MONEKynsipHi NaToOreHHi YNHHUKN € BaXXNUBUMM i HE €OMHUMWN OUOTUYHUMM
areHTamu, siki NpOAOBXKYHOTb NpupodHuin Bindip cepen niogen. [o dakTopiB cnagkoBOro iMyHITETY, LLO PO3BMHYNUCA B Npoueci eBontouii,
HanexaTtb NPOTUMIKPOGHI i NPOTUBIPYCHI YNHHUKMN.

Jlizoyum (Mypamida3a) - Ginok, Skni NPosIBNSE BUCOKY NPOTEONITUYHY aKTUBHICTb, PYMHYE NenTuaornikaHum 6akTepianbHUX mMemoOpaH.
BiH MicTuTbCA B Binky Kyps4voro siius, B CrivHI, Crbo3ax, B CKnagi KALWKOBOro COKy, CKeNeTHNX M'a3ax, MO3Ky, a TakoxX Yy rpaHynax HeuTpodinis.
Kpim BakTepioniTuyHin aii NisoumMmMm CTUMYIIOE TakoXX CUHTE3 aHTUTIN.

KomnnemeHm - TtepModyTnvmBui (iHaKTUBYETBbCS HarpiBaHHSM) KOMMSEKC, WO cknagaetbes 3 Oinbw Hix 20 6inkiB, 3gaTHUX A0
camoopraHisauii B cuctemy. binbLwicTb GinkiB Liei cMctemMun 3HaxodaTbCA B Miasmi KPOBi B HEAKTUBHOMY CTaHi y BUrNA4i NpoddepMeEHTOB, siKi
aKTMBYIOTbCSA B NEBHI NOCNILOBHOCTI B pa3si KOHTaKTy 3 BakTepiamu i Bipycamn. AKTMBaLiS KOMMNAEMEHTY BUKNUKae Gaktepionisic, cTuMynioe




dharoumTos, NPOAYKLUIl0 i BUAINEHHA TKaHWHaMM pedoBUH, AKi 6epyTb y4acTb B 3ananbHuUX npouecax. B aktuauii komnnemeHTy Gepe yyacTb
Ginok cnpoBaTku KpoBi MponepOuH, KM Mae BUPaKeHy NpoTMbakTepiunaHy i NPOTUBIPYCHY aKTUBHICTb.

IHTephepoH - Le HM3LKOMONEKYNApHUIA BINoK, WO NPOOYKYETbCA Nenkoumtamu, gie Ha KniTuHW, iHdikoBaHi Bipycom, He npsamo, a
CTMMYIIOKOYM BUPOBNEHHS NPOTMBIPYCHUX PEYOBMH CYCiAHIMWN HEIH(DIKOBAHMMU KITITUHAMWU MakpoopraHiamy.

KaTioHHi 6inku - gedeHsiHn i ricTOHN - NPoABNATbL BUCOKY NpOoTUBaKTepianbHy i MPOTUBIPYCHY aKTUBHICTb; (DEPMEHTU aKTUBHOIO KUCHIO
HA-3anexHi ¢nasiHOBI OKCMAasn reHepytoTb akTUBHI OpMU KUCHIO (CiHkNeTHun 0, cynepokengHum 0z, H202), sKi OKUCMOIOTL YYyXKOpPigHi
BHYTPILLHBOKITITUHHI BKNOYEHHS; BiNoK naktoepuH 3HuLLYye BaKTepii, KOHKYpYOUYM 3 HUMK 3a 3ari30 cepeoBuLLa.

BinbWicTe 3a3HayYeHUX (PakTopiB CUHTE3YETLCHA HenTpodhinamn i eosnHodinamm, MoOHoOLMUTaMu i Oil0Tb B camiil KNiTWHI, B Ti dparocomax
abo BMAINATLCA B KPOB i BUKOHYHOTb CBOI OyHKUiT nobnm3y nemkouuTiB. Bci BOHM € enemeHTamMm cMCTEMM HecneundiyHoro cnagkoBoro
rymopasibHOro iMyHiTeTy.

[o HecneundiYHOro IMyHITETY HanexXunTb TakoX KIIMUHHUU iMyHimem, 06yMOBMEHUA akTUBHICTIO NenkouuTis i TpomboumTie. Hanbinbwy
harouMTapHy akTUBHICTb NPOSBIAITbL HENTPOMINKM | MOHOLMTU. 30KpeEMaA, YaCcTUHA MOHOLMTIB, NOTPaNfAYM B TKAHUHKU, NEPETBOPIOETLCA TaM
B Makpodparun, Hanpuknag anbBeonsipHi, 3ipyacti makpodarountn (KnituHn Kyndepa nediHku) i iHwi. Ona uyux KNiTMH He Mae 3HayeHHs Bug,
MikpoopraHiamy abo npupoaa TOKCUHY. AKLIO BOHM 34aTHI 3HULUTK Lie YyXXOpigHe Tino, TO 3axOonmoTb MOro i nepeTpasniooTb. HewoaasHo
O6yno Bigkputo cneundidHni pisHoBua nimgounTie - HK-nimcoumTtn (cnpaexHi kinepu - natural kKillers), siki 3gaTHi 3a gonomoroto 6Ginka
nepgopuHa 6e3 nonepenHbOl ceHcubinisauii 3HULWYBATU NYXNWUHHI i iHgIKOBaHI Bipycamun KniTMHW makpoopradiamy. Li HK-nimcountn €
«nepLuoto NiHieto 060POHN» MaKpPOOpraHiamy, OCKINbKM BOHW Bigpasy X pearyoTb Ha NOABY YYXOPiAHUX KMiTUH.

2. [Moussimmsi npo cneyudivHUl (2ymopanabHUl, 1umMmgoudHul) iMmyHimem,

MputamanHui Tinskn xpebeTHUM TBapuHaMm, 3A4INCHI0ETLCA NiMdouUTamu.

Jlimdountn, WO BMXOAATb B KPOB 3 KICTKOBOrO MO3KY, IMYHOSOMYHO € HenTpanbHMMK, abo HynbOBUMWU. IMyHOKOMNETEHTHUMU BOHMU
cTaTb nicnsa go3spisaHHA abo andepeHuiauii B opraHax nimdoigHoi cuctemn (man.10).

YacTnHa HynboBMX nMiMAOUMTIB 3 KPOB'I0 MOTpansse O BWUNOYKOBOI 3ano3nm — TUMYCY- i, BHacnigoK cknagHol AudepeHuiadii,
NepeTBOPIOOTLCA B IMYHOKOMMNETEHTHI T-nimcoumnTi, € Taki, Wo 3aaTHi BCTyNnaTn B peakuito 3 aHTureHoMm (baktepisamu, dy>kopigHuM Binkom i
T.i.). Bnepwe 3ycTpiBwM NeBHWUM aHTUreH, T-nimdpount «3anam'aToBye» MOro i noynHae Ainutuca. Benuka vactuHa 3HoBy T-niMdouunTie
BCTyNae B peakLuito 3 aHTUreHoM i 3a JONOMOror nepdgopuHa sHuiye noro. Lie T-nimoumnTtun-kinepu (B6msui). YactuHa T-
nimcpoumnTiB B peakLito He BCTynae i NpogoBXye LUPKYoBaTK 3 KPOB't0, iHoAI BCe XUTTA. Lle nimdouunTn imyHonoriyHoi namsri.

Y pasi NOBTOPHOIO KOHTAKTY X 3 TaKMM e aHTUreHOM BOHU «BMi3Hal0Tb» MOro, MOYUHAKTL IHTEHCUBHO AiNiTuca (NnponudepuposaTi),
YTBOPIOOYM BEMUKY KiNbKICTb T-NiMouunTiB-BOMBLb, Ta 3HULLYIOTL aHTUMEH.



Puc. 10. Cxema gospiBaHHs i gudpepeHuiauii nimgpounTtie npun cneumdiyHoOMy iMyHITETI:
1- KOCTHUI MO30K; 2, 4, 5, 6 — KpoB; 3 - LeHTparnbHi NiMoiaHi opraHu
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YacTuHa KniTvH iMyHOMOriYHOT Nam'aTi NPOAOBXYE LPKYNtoBaTU B OpraHiaMi 0 HACTYNHOrO KOHTaKTy 3 aHTUreHoM. 3p03yMirno, YTO Pi3Hi
T-nimpounTn «3anam'aToBYIOTLCA» W HaMNaLITOBYKOTLCA Ha peakuilo 3 PisHUMWU aHTUreHamu, ane KoxeH niMdouuT po3ni3Hae Tifbkn OAWH
aHTureH. Y upbomy i nonsirae cneuundiyHiCTb Takoro iMyHiTeTY, Xo4a cam gitoumn daktop T-kinepis - uepdopiH - € HecneundivyHum. Cepeg T-
nimgounTiB po3pi3HAIDTL Takoxe T-xesmepu (MOMiIYHUKM), 6e3 AKiX NiMOUUTU-KINEPU HE B3MO3i BUKOHYBATWU CBOK (PyHKLiO, sliMgboyumu-
cynpecopu, SiKi NPUrHIYYIOTb iIMYHHI peakuii Ta iHLLi.

[pyra yactnHa HynboBMX MiMcoUUTIB NPOXoauTb AidepeHuiadito B niMphaTUYHNX By3nax KULWEYHMKA, aneHOUKCI Ta KiICTKOBOMY MO3KY.
BoHu oTpumanu Hassy B-nimdouunTiB, OCKiNbkM BnepLue uen npouec 6yB OocnigXeHWn y nTaxiB, B sikMX BiH BigOyBaeTbCsa B cnevianbHOMY
opraHni — dpabpuuiesin cymui (bursa). Monogi niMmounT TOKOM KpOBi PO3HOCATLCA B NMiIMAOiAHI YTBOPEHHS Pi3HUX OpraHiB, Ae i BiabyBaeTbca
X aundepeHuiauisi, B pesynbTate sikOi BOHW CTalTb iMyHOKOMMETEHTHUMMU. [1pOoTe BOHU We He € 3pinMMn edeKkTopHuMK (gitounummn) B-
nimcpouuntamm. Ha ix NOBEpXHi MICTATLCS BXE FOTOBI MONEKYNM iMyHOrnodyniHy - aHTUTINa 4O KOHKPETHOro aHTureHy. Npu nepuomy KOHTaKTi



B-nimgouunTiB 3 aHTUreHoM 3AINCHIOETLCA «3anam'aToBYyBaHHA» aHTUreHy i nponidepauisa B-nimdouuntie. Benuka 4YactnHa [OYipHIX KNITUH
ocigae B LEHTpax PO3MHOXEHHS B MiMAOIQHIN CUCTEMI OpraHiaMy i NepeTBOPHETLCS B MiasmMaTUYHI KIiITUHW, SKi CMHTE3YTb aHTuTina, -
BWHWMKAE NepBMHHA ryMOparbHO iMyHHa BignoBigp.

PewrTa B-nimdouunTis 3HOBY BUXOAE B KPOB i cTae NniMmgouuntamm iMyHONorivyHoi nam'aTi. Y pasi nossn aHTureny B-nimcountn noviHaoTb
CUHTE3yBaTW aHTUTINA OO TOro aHTUreHy, WO CNPOBOKYBaB L0 iIMYHHY peakuito, AKi, NponLIoBLLI Yepes X MemMBpaHy, NepexoaaTe B TKaHUHN
pidiHy 1 kpoB. | BXe 3a mexamu B-niimdouuTis, B nnasmi abo B TkaHMHaX BigOyBaeTbCA peakuis aHTUreH- aHTUTINO, B pe3ynbTaTe AKOi aHTUreH
3HiWyeTbes. Lle BToprHHA rymopanbHOro iMyHHa BianoBiab, sika BigbyBaeTbCA 3HAYHO akTiBHILLE W LUBMALLE, YEM NEPBUHHA, a Takoxe LBigLle
(Decatkn XBUNWH, FOAVHHUK), HDK BTOPMHHA KMiTiHHA iMyHHa BignoBigb, BukNukaHa T-nimdouitamm (1-2 gi6). BignosigHo, neply 3 HUX
HasiBaloTb IMYHHOIO peakLieto HeramHoro, a Apyry - YrnoBifIbHEHOro TUMy.

Bixogaum 3 onmMcaHHUX BULLE OCOBNMBOCTEN pearyBaHHS iMYHHOI CUCTEMM Ha aHTUreH, B MEeAMYHIA NpakTuli 3acTOCOBYIOTb METOL
crneundiyHoi NpodinakTUKM iHAEKUiNHIX XBopo® - BakumHauito. BoHa nonsrae B TOMy, YTO MONEpeaHbO 3AINCHIOETLCA LUTYYHWUIA KOHTaKT
MaKpooOpraHiamy 3 ocrnabneHum iHMEeKUinHUM areHToM, SKUA He BUKMIMKAE 3axBOPHOBAHHA, ane npu3sBoguTb SO0 nosiBu nimdouunTis
iMyHOMOrMYHOI NaM'aTi OO UbOro aHTureHy. Y pasi MOBTOPHOrO, BXE€ HE CNpPOBOKOBaAHOIO KOHTaKTy MakpoopraHiamy 3 UMM aHTUreHoM,
nimgounTn nponicdepyroTb Ta 34INCHIOTb ePEKTUBHY iIMyHHY peakLito, 3anobiratoum 3axBOpPOBaHHS.

T- i B-nimdountnn po3pisHAOTLCA HE TiNbKN 3a NOXOLKEHHAM i BacTiBOCTAMI, ane n 3a mexaHiamom Aaii. Tak, peuentopu T-nimdounTis
BiOPI3HAOTE «CBOE» Big «4yXoro» abo 3MIHEHOrO «CBOro» 3aBAsIKM HAsIBHOCTI Ha MOBEPXHi KMIiTiH aHTUreHiB ricTOCYMICHOCTI i cneuiiyHo
pearytoTb Ha NeBHWUM aHTUrEH, ane 34iMCHIOTbL IMyHHY peakuito 3a JONOMOro HecneundivyHoro gaktopy nepgopuHa Y iHwmux npoteas. Lo
cTocyeTbca B-nimdouuTie, TO pasMilleHHi Ha IX MemOpaHi peuenTopw i € aHTUTINamMn, ki NpoaykyrTbca B-nimdoumtamm npu iMyHHIA peakuii
Ta 6e3nocepeHo BCTyNatoTh B cneuicivyHy peakuito 3 BignoBigHIM aHTUreHoM 3a Mexamu nimdouunTa.

O6iasi rpynu niMmgouunTiB TakoXX JOCTaTHLO TICHO B3aEMOAiII0Tb Mexay coboto. 3okpema, T-niMdoumTr-Xennepn MoXyTbT akTUBI3yBaTh
cuHTe3 aHTuTin B-nimdountammn, a T-cynpecopu, HaBMaku, MPUrHIYYOTb TymMoparbHi peakuil aHTUreH-aHTUTINo, Wwo oOymoBneHi B-
nimountamu. IcHye TakoXke 4iTka B3aeEMOiss MeX cucTemMamu, 4To 3abesnedyioTb crneuudidHuin Ta HecneundiuHMA iMyHiTeT. Tak,
HecneundivyHUn akTop - KOMMNMEMEHT - NMPU HASBHOCTI crneuudidHiXx aHTUTIN BUKNMKaE nisic Gaktepin. Makpodarn nepenatoTb aHTUreHHy
iHbopMaLito NPO 3HULLEHHNX HAMKW MiKpoopraHiaMmn T-niMmdouitTam-kinepam.

3. MEXAHI3MU HECNELUU®DIYHOIO (BPOAXEHOIO) IMYHITETY

HecneuudiyHi (BpoaXKeHi) 3aXMCHI MexaHi3aM1 SIBMSIlOTb CODO0 CYKYMHICTb BCiX (i3ioNOriYHMX YMHHUKIB, 30aTHUX
» 3anobirtv nonagaHHO B opraHiam abo
» HenTpanisyBaTu i pyMHyBaTWU MPOHUKII B HbOrO YYXXOPiAHI PEYOBUHM i YacTMHKM abo BnacHi 3MiHEHi KNiTUHW, WO YTBOPUNNCS B
HbOMY. Lli MexaHi3mun He BONoAitoTb cneundivHIiCTIO Woao areHTa, SK1in BnavBac.
Kpim 3ragaHHMX MeXaHiYHMX | XiMIYHMX YMHHUKIB iCHYE Kifbka iHWWX CnocobiB 3axucTy: ghazoyumo3s («noigaHHsI» KhiTMHamMu),
No3akniTUHHE 3HULLEHHSA 3apaKeHUX Bipycamu i MyXMMHHUX KNITUH 32 A0MNOMOroK LMTOTOKCUYHUX (DaKTopIiB (KJIimUuHHa 4umomoKCUYHicmb) i
PYAHYBaHHS YyXKepigHMX KMiTUH 3a 4ONOMOrOK PO34YMHHUX BDakTeEpPULMAHNX 3'€QHaHb.



3.1. ®arouuTto3

darounto3 sBnse cobor inoreHeTMYHO HambINbW AaBHO IMMYHHY peakuito. BiH € nepwwok peakuielo iMyHHOI cuctemMm Ha
BMPOBAMXXEHHS YYXXOPIOAHUX aHTUrEHIB, SIKi MOXYTb HaOXOAWUTW B OpraHiam y cknagi 6akrepianbHUX KAITUH 4M BipYCHMUX 4acTOK, a TakKoX Yy
BUrNsAi BUCOKOMOreKynapHoro binka abo nonicaxapugy. Makpodaru i MOHOLMTU - Lie CTapOAaBHi KIiTUHU iMMYHHOT cucteMu. OCTaHHI € TUMM,
LLO LUMPKYMOTL B NepudepunyHoi KpoBi nonepeaHnkaMmm Makpodaris, yHKUIT SIKUX pi3HOMaHITHI | He BMYepnuBaloTbCa noTpebamu iMyHHOro
3axXUCTY OpraHiamy.

Bneplue Ha 3axuncHy yHKUito Makpodoaris Bka3as |. |. MeuyHukoB, Skui BigkpmB sBuLLe dharoumTody i oTpumaB 3a Le HobeniscbKy npemito
B 1908 p. B TenepeluHin 4yac Bigoma iHWwa pyHaaMmeHTanbHa pornb Makpodaris - npeAcTaBneHHsa LMMU KNiITUHaMKU aHTUreHiB nimgouutam. bes
uiel dyHKUil MakpodarisB HEeMOXIMBO crneundivyHe po3nidHaBaHHA YyXKopigHOro aHTureHy. Kpim toro, makpodarv € npogyLeHTamn YUCEHHUX
MeaiaTopiB iMyHHUX peakuii (iHTepnenkiHW, npocTarnaHguHKn), a Takox BiNkiB CUCTEMM KOMMIIEMEHTA.

OCHOBOIO €BOSIOLIMHOIO CTaHOBMEHHSA barounTo3y SK iMyHONOriYHOro oeHomeHa 3'aunaca TpaBHa (pyHKuis. MpegkoBi OAHOKNITUHHI
OpraHi3amMu nornuHanu i nepeeaproBany YyXopigHi pe4oBMHM 30BHILLHLOMO CepedoBuLLa 3 METO XapdyBaHHSA. Takui TMN xapvyBaHHs 36epirca
Yy CyyYacHMX NpoTo30a, rybokK i KULWKOBONOPOXKHMHHUX. [)KEepenom XMUBMEHHS, MOXITMBO, CIYXXUITM He TifTbKNM HECTPYKTYPOBaHi peyoBMHMU, ane i
NpoKapioTn, cepen SKMX 3ycTpidaeTbCcsa 6araTo naTtoreHHWx MikpoopraHiamiB. HesBaxaloum Ha BAOCKOHANEHHA B qoifloreHesi MexaHi3miB
crneundiyHoro iMyHHOro 3axmcTy, garoumtapHa yHKUia amebouuTiB-makpodparis 36epirnacs B e€BONOUil Bid OAHOKMITUHHUX A0 BULLUX
©araTokniTMHHNX, BKMNOYa4YM CcaBLiB.

MoHouunTu (makpodarm). OcHoBO BCi€l MOHOLMTapHO-GaroumTapHoi cuctemm (MOC) asnaetca nonynsauis iMyHOKOMNETEHTHUX KITiITUH
- MOHOUMTIB. Y nepudepudHin KpoBi NIOANHN B HOpManbHUX yMOBax MicTuTbca 3asBuyan 0,2-0,8 x 109 yux knitmH Ha 1 n. lNicna Hegosroro
nepebyBaHHS B KPOBi MOHOLWUTWU MIrpyloTb B TKaHuHW, e dopmytote MPC. MoHOoUMTM NpUCYTHI BCOAW - B CNOMYYHIA TKaAHWHI, HaBKOMO
MembpaH OpiOHMX KPOBOHOCHMX CYAMH, BUCOKUA BMICT IX BUSIBMNSAETLCA B NereHsax (anbBeonsipHi makpodbarn) i nediHkn (knitnHn Kyndpepa).
Makpodaru BuctunarTb CNmn3oBYy cernesiHku Ta niMaTnyHuX By3nis.

Y pasi NosiBU KMiTUH, WO HECYTb YYXXOPigHY iHHOopMAaLLito, BAHUKAE XEMOTAKCUYHUIA CUrHan, WO Hanpasnse i NPUCKOpE pyX MOHOUUTIB 3
KPOBOTOKY i OTOuYylUMX TkaHWMH. Makpodbarn i geski iHwi knitnin MOC xuBytb 6nM3bKo 2 MicauiB, a geski cybnonynsauii - 6arato pokis.
BBaxaloTb, LLO caMe LMW JOBroXMBYYUMM KMiTUHAMU BU3HAYaeTbCA JOBIYHA pikcaLia TaTytoBaHHS i «HOPHI NereHi» Kypuis.

MexaHi3m daroumMTo3dy ogHOTUMHMI | BKMNoYae 8 nocnigoBHux gas (man. 11):

1) xemoTakcuc (cnpsamoBaHumn pyx dparouuTie 4o 00'exTy),

2) agresisa (npukpinneHHsa go ob'exTy),

3) akTmMBaUis MeMbpaHu (aKTUH-MiO3iHOBa cucTema dparounty),

4) novaTok BriacHe aroumTosy, K1 NoB'sA3aH 3 yTBOPEHHSAM HABKOMO YacTKM NCEBAOMNOANN, LLO NOrMMHAETLCS

5) yTBOpeHHsa harocomm (4acTka, L0 MOMMUHAETLCS, BUSABNSAETLCS YB'A3HEHOK B BaKyOrlb 3aBASKM HACYBaHHIO Ha Hel nrnasmaTudHol
mMemObpaHu haroumTy nofibHo 3acTibui-6nmckasky,

6) 3nuTTA harocomu 3 nisocomamu,

7) 3HULLEHHS | NepeBaproBaHHS,

8) BMKMA NpoAyKTiB Aerpagauii 3 KniTku.




XemoTtakcuc. HyKopigHi KNiTMHW NocunatTb B OTOYYHOYE CEPEAOBULLE XEMOTAKCUYHI CUrHanu (HanvacrTiwe ue npoayktn metaboniamy
MIKpOOpraHiamiB), B HanpsMKy SKux cparoumt noumHae pyxatucs. Ha uen curHan npmxogaTb nepulli enemMeHTu, Lo arouunTyroTb, SiKi,
AKTUBYHOUWN iHLWI iIMYHOKOMMNETEHTHI KNiTMHM, CTUMYMIOTL iIX 40 BMPOOMEHHs MegiatopiB, NigcunoTb XemoTakcuc. [ani xemoTakCuvHuin
noTeHLian NOCUMIDETLCA 3a PaxyHOK HOBOCTBOPEHMX aHTUTIN, a TakoX pagy (hakTopis, WO YTBOPKOKTLCA NPU PyMHYBaHHI Makpodgaramu CyavH
i TKAHWH B 3ananbHOMY BOTHWLi. Lien XxeMOTakCUYHUIA curHan Apyroro nopsaky (PO3BMHEHOrO BOTHULLA 3anarneHHs) 3abeaneyye niaTpyMKy B
HbOMY aKTMBHOI POBOTM 3a PaxyHOK HAAXOLKEHHSI HOBMX MOPLiN iIMYHOKOMNETEHTHUX KNiTUH. [JoCArHyBLIM BOrHMLWA 3anarneHHs, Mmakpodar
3YNMUHAETLCA Nig BNIMBOM bakTopa raribMyBaHHA Mirpadii nemkouuTis, Wo BMpobnsaeTecs T-nimpountammu-xennepaMmm. 3HUKHEHHS B BOTHULL
3ananeHHs YyXKopigHUX aHTUreHiB, NOYaToK NpoLeciB pereHepalii Bege 40 3HAYHOro 3MEHLLEHHS XEMOTaKCUYHOro CTUMYIY i MOSIBU MPOAYKTIB,
O npeacTaBnsAoTb COOO HEeraTUBHWUA XEMOTaKCUYHWMIA curHan. B peaynbTaTi LbOro HOBi dharouuTu nepecTtalTb MirpyBatu B 3anarbHe
BOTHULLE, a Ti, L0 3amnMLLMINCS XUTTE3NATHAMMW PO3CilOIOTLCS MO BCil TKAHWHW.
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Puc. 11. OcHoBHi dhasmn daroumTosa i 3HULWEHHS BakTepin



Apresia. AT agresii Bkntovae ABi pa3n: po3nidHaBaHHA YyxopigHoro ob'ekta i npukpinneHHs, abo BnacHe agresito. Agresia garounTis
0o ob'ekta dparoumTo3y BigOyBaeTbCA BKpal NOBIfIbHO B TOMY BMMAAKY, SKLWO BIiACYTHE nonepegHe creumdivyHe posnisHaBaHHS YyXXOPigHNX
KNiTUH.

3axonneHHsa (BnacHe darounTtos). Y npoueci carountody nnasmatnyHa MembpaHa makpo-dara 3a AOMOMOrol OCBIYEHUX HEH
BMCTYNal4mnX CKNagok 3axonsoe ob'ekT parounTosdy i oropTae moro. YTBOPIOETLCA NPU LbOMY HEBErMKa Bakyonb Ha3nBaeTbCs (paroCoMolo.
Hapani dbarocoma BigpmBaeTbCA Big NOBEPXHI MEMOpaHM i NepeMilLacTbCs B LUTOMMAA3My.

Kinninr (B6rnBCTBO). Y harocome 3axonneHa 4yxopigHa KniTuHa ruHe. Ons 34iCHeHHA KunnuHra makpodpar npoaykye i cekpeTye B
dharocomy peakuMOHHOCNOCOBHUE NOXIiAHI KUCHIO.

MepeTpaBneHHA. OcTaHHin eTan darounToldy - nNepeTpaBfieHHs 3axBayvyeHoro i youtoro matepiany. [Ona uboro 3 drarocomoro, Lo
MiCTUTb 0B'eKT dharoumTosa, ob'€dHYOTLCA Fi30COMU, AKi MICTATb Binblue 25 pisHUX PepMEeHTIB, B YMCIIO SKUX BXOOAUTb Benuka KinbKicTb
rigponiTMyHNX eHsmmiB. Y carocome BiaOyBaeTbCA aKTMBaUis BCiX LUMX PepMeHTIB, Tak 3BaHUA meTaboniyHui BubOYX, B pesynbTaTti SKoro
haroumToBaHM 06'EKT NEPeTPaBNOETLCS.

Hentpodinu. MNonosHui Gap'ep NpoTM MIKPOOHMX iHGEKUIN NpeacTaBnsloTb HEWTPOInM - Nonynsauis NenkouuTiB, iHakwe, 3BaHa
Mukpodaramu, abo Mikpodparouiti. Y KpoBi NOANUHW HEUTPOMINM AOMiHYIOTb cepen iHwunx nenkountiB. MpubnusHo 70% HenTpodbinie He
LMPKYOITb B KPOBi, @ MPUKPINAEHi OO CTIHOK cyauH. [onoBHUI pesepByap NPUCTIHKOBUX HENTPOMiniB - MIKpOCYAWHW FErkux: 4YUcro
OEnoHoBaHMX TyT KMITMH B Aekinbka pasiB MnepeBepLlye KiNbKICTb WO LMPKYMOWTL HenTpodinie. TepmiH nepebyBaHHs HenTpodinis B
KpOBOTOLi CTaHOBUTbL 6nmn3bko 6,5 roa.

OCHOBHOI (DYHKLIEID HENTPOMINIB € 3HULLEHHSA YYXKOPIAHUX KMiTMH abo pedqoBuH Lnsxom daroumTtody. Lo dyHKuUito HernTpodinm
34INCHIOTL TiNbKW Micnsa BMxogy iX 3 cyauHHoro nyny. MNpouec daroumTtody, 34iMCHIOBAHOIO HeNMTpoddinamu, CKNnagaeTbCa 3 TUX XKe camux
eTanis, Aki BALWE onucaHi ana makpodaris. Ha BigmiHy Big Makpodarie, HeNTpodinM MOXyTb parounTMpoOBaTh HyXKOPIgHY KNiTKy abo 4acTtky
TiNbKN OOWH pas, NiCNsi YOro BOHU IMHYTb.

Eo3uHodinu. lNonimopdHosaepHi «aBotopigHi 6paTtny HenTpodinie - €o3nHoMiNM - MICTATb Ha BIAMIHY Bif OCTaHHIX rpaHynu,
iHTEHCUBHO OKpaLleHi kncnumm 6apsHukamun. Eo3nHoginm BonoailoTb LMTOTOKCUYHOK Aieto Ha 6arato napasuTuyHi oopmu, B TOMY YMChi Ha
BEMMKNX NapasnTUYHMX YEPB'sKiB TUMY renbMiHTIB, SKi He MOXyTb ByTK dharouMTMPOBaHMMMU.

EosunHoginu nogmHm mictate npubnunsHo 200 rpaHyn Ha KniTky. Ha noBepxHi eosiHOiNiB € peuentopyn 4O AESKMX aHTUTIS, 0cobnmeo
imyHornobyniHie 1gG Ta IgE knaciB. AkTuBauia uMX peuenTopiB NPU3BOAUTL A0 MOTYXKHOrO MOCUMNEHHSA OUXaHHS, O CYNPOBOLKYETLCS
BMPOGNEHHAM 3HAYHOI KifbKOCTi TOKCUYHUX MeTaboniTiB KMcH. Eo3nHodinm npoaykyoTe ocuTb BaraTo nepekucy BoaHo. Mpukpinnioymch
00 napasuTta, e03MHOMdINM foKanbHO 3BifbHAOTE BMICT FpaHyn i HaBiTb BBOAATb MoOro 6eanocepegHbO B LMTOMMasMy KnituH. Y pasi
renbMiHTO3iB TOKCUYHMI edbekT crnocTepiraeTbcs Yepes 6-18 rog nicnga dikcauii eo3nHodiniB Ha napasuTUYHOMY YepB'dka. KpiM akTMBHUX
MeTaboniTiB KUCHIO BaXNMBY POfib B 34IMCHEHHI LUUTOTOKCUMYHOI Aii €03MHOQINiB, WMOBIPHO, rpatoTb KaTiOHHI Oinku, SKi «NpoTMKaloTb»
MeMOpaHy KniTMHU-miweHi nogibHo nepdopiHom HK.

3.2. No3akniTUHHE 3HULWEHHSA (LUTOTOKCUYHICTb)



Makpodaru. Bigomo, wo daroymtupyrodi KNiTMHW 34aTHi 3HULLYBATU MIKPOOPraHiaMu i 3anuilKkn TKaHUH He TiNbKW BCepeauHi, ane i nosa
KnitTHoto. darounTtn Npu LbOMY He MOrMMHalOTb OB'EKT, a B3aEMOAil0Tb 3 HMM 3a QONOMOrOK peuenTopiB i BOMBaloTb Moro. B enimiHauii
NYXIUHHUX KITITUH | KNITWUH, 3apaXXeHuXx Bipycamu, 6epyTb y4acTb HE TiNbkM Makpodaru, sk Le 6yno npunHAaTo gymatu, a h HemTpodinu.

Mig Yac aHTUreHHoi cTuMynAuil garoumTiB pi3ko 3pOCTa€e MOrMUHAHHA KUCHIO | B cepefoBULLi 3'ABNAIOTBCA WOro BMCOKOpPEaKTiBHUE
meTabonitn. OCTaHHiI 30aTHI NOLIKOAXKYBATU YYXOPiAHI KNiTMHM cami no cobi i B komGiHaUii 3 HEKOTOpUMI iHWUMKU MiKpPOBILMAHICTb
dakTopamu, Hanpuknag, 3 Mienonepokcnaasow. [lepeknc BOOHIO pa3oM 3 MIENONEPOKCMAA30K i CUCTEMOK rarnoreHipoBaHis € BenbMu
aKTUBHUM LMTOTOKCUYHUM areHToM LWoAO0 MYXNIMHHUX KITITUH i KNiTWUH, 3apaxeHux Bipycamu. [Ona 3QiMCHEeHHA UUMTOTOKCUYHUX eqekTiB
dharoumTmpytoYi KNITUHN NOBUHHI By TN aKTMBOBAHI LMTOKIHAMM abo iHWNMK ryMmopanbHUMK bakTopaMmm HecneundidHOoro 3axucTy opraHiamy.

HopmanbHi Kinepu. Y 3HULEHHI 3apaxeHuX Bipycamu i NyXNUHHUX KNiTUH 6epyTb y4acTb OCOBNMBI erleMeHTU iIMyHHOI cuctemu -
HopmanbHi kinepu (HK). HK - ue Benuki 3epHucTi nimdountn. Bneplue ui kniTMHWM 6ynu BUsiBNEeHi B ageHoKapuMHOMa MOMOYHOI 3aro3un y
mMuwen. byno nokasaHo, wo HK mMaloTb LUMTONITUYHOT aKTUBHICTIO, CMPSAMOBAHOI NPOTU LUMPOKOrO CnekTpa MyXMUHHUX KNiTUH-miweHen. HK
MOBHICTIO No36aBneHi KnacuyHOl iMyHOMOrYHOT CneumMdivHOCTI i MOXYTb 3HULWLYBaTU ByAb-5Ki NYXMWHHI KMITUHW HE3anexHOo Bif, IX OpraHHoro,
reHeTU4HOro i BugoBoro noxomkeHHsa. HK, Ha BigmiHy Big B-nimcouunTie, He maloTb BOYgoBaHUX B MeMBpaHy iMMyHOrnobyniHOBMX MOMEKyIT;
BOHM HE MICTATb KNITUHHUX PELEnTOopIB i aHTUFEHHUX OeTEPMIHAHT, Bnactnemnx T-nimdounTtam.

MexaHi3m 3HuweHHsA knimuH HK-kinepamu. HK OisHaloTbCs NEBHI CTPYKTYPY BUCOKOMONEKYNAPHUX MIIKOMPOTEIHIB, SKi 3HaXoa4AaTbCa Ha
MeMbpaHi NyxNMHHUX abo 3apaxeHux Bipycamu KniTuH. 3aBasku ubomy HK BigpisHAOTE Taki KNITMHM Big HOpManbHUX. BnisHaBaHHA KNiTUHK-
MilleHi i 36nmKkeHHs 3 Heto BigbyBaeTbCsl 3a paxyHok peuentopiB HK. [nsa nisncy knituH-miweHen 3a gonomorotd HK HeobxigHi TicHI
MDDKKINITUHHI KOHTaKTK.

B peaynbTaTi TICHOI MDKKNITUHHOI B3aEMOZIi MidX KIiITMHOK-MiweHHo i HK oCTaHHI akTUBYETLCS | BUKMOAE BMICT CBOIX rpaHysl B BY3bKy
MEXKITETOYHYIO LLiNMHY, WO BUHMKAE NPW KOHTaKTI KNiTUH. MOXNKUBO, WO rofioBHa porib B NodarnbLlUoMy 3HULLEHHA KNITUHU-MILLEHI HaneXuTb
nepdgopiHoM, abo uiTonisiHy, Skun mMoxe BOynoByBaTUCS B MEMOpaHy KNiTUHWU-MILLEHI 3 YTBOPEHHSM TpaHcmemOpaHHoi nopu. paHynn HK
MICTATb CEepPUHOBI NpoTeiHasn, Muenonepokcuaasy, nepeknc BOAHI, a TakoX NiMOTOKCUH, KA LUNAXOM eK30UUTO3Y MPOHUKAE B KNIiTUHY-
MiLLEHb | BUKIMKAE NOLLKOOKEHHS aapa. MOWKOOKEHHS KNITUHM CYyNPOBOKYIOTHCHA MNOPYLUEHHSIM i BOOHO-CONTIbOBOrO roMeocTasy i Nnpu3BoasaTb
o Ti nisncy. HK 3gaTHi HeoQHOPa30BO 34iNCHIOBATU CBOE LIMTOTOKCUYHY Ait0.

3.3. Cuctema KOMNJIEMEHTY i ii aKkTUBaUig.

KoMmnnemeHTOM HasvBaloTb CKMagHWMA KOMMnekc GinkiB i rnikonpoTeiHiB (6nm3bko 20), aki ©6epyTb yvacTb y 3axMCTi OpraHiamy Big
YyXXepigHUX KNiTuH. Ons uiel cnctemmn xapaktepHun LwBuakvi, Garatopa3oBO yCUIEHHa BIiAMoOBiAb HA MEPBWHHUIA AHTUFEHHWA CUrHan 3a
paxyHOK KackagHoro npouecy. [pu LuboMy NpoayKT OAHIET peakuii CrnyXuTb KaTtanisatopoM noganbLuoi. lNMeplwi gaHi Nnpo iCHyBaHHSA cUCTEMMU
KOMMNIIEMEHTY Bynn oTpuMmaHi B KiHUi XIX B. Nnpy BMBYEHHI MEXaHi3MiB 3aXMCTy OpraHiamy Big MPOHMKAKUYMX B HbOro GakTepin i 3HULLEHHS
YYXKOPIOHUX KNITWH, BBeAeHUX B KpoB. Lli gocnimkeHHa nokasanu, WO Ha MNPOHUKHEHHS MIKPOOPraHiaMiB i YyXepigHuX KIiTUH opraHiam
BiQNOBIAA€E YTBOPEHHSIM aHTUTIN, 30aTHUX arrMiOTUHUPOBATL Ui KNITUHKU, HE BUKIMKAKOYM Npy LbOMy iX 3armbeni. [JogaBaHHA 4O W€l CyMiLi
CBIKOI CMpOBaTKM BUKNMKano 3armbenb (UUTOMI3) YyXOPigHUX KMiTUH. 3pobreHe CnoCTepeXXeHHs1 NOCAYXXMIO MOLUTOBXOM ANSA iHTEHCUMBHUX
JocnifXxeHb, CNpsIMOBaHMX Ha 3'ACyBaHHSA MeXaHi3MiB iX nisicy.




HesBaxaroun Ha Te, WO KOMNNEeMEeHT JocnigxyeTbcs Bxe Ginbwe 100 pokiB, NOBHE 3HAYEHHS L€l KOHCTUTYBHOK 3aXMCHOI CUCTEMMW,
MMOBIPHO, e He BCTAHOBMEHO. Y Mipy BMBYEHHS iHLIMX IMYHOMOTYHUX peakuin 3'dcoByBanacsl NPUYETHICTb KOMMMEMEHTY 4O LiNoro psigy
noain, Lo O03BOMSE roBOPUTU NPO MOro BinbLu WKpokomy BGionoridHoMy Aii, HbK NPOCTO 3HULLEHHS MatoTb KMiTMHHY Oy4oBYy naToreHis (marn.
12).

KOHLIeHTpaLii B cupoBaTLi KpoBi NIOAMHW NPUCYTHIA KOMAOHEHT C3 (1,2 mr / mn). ICHye ABa WNaxy akTMBaLii KOMNIEMeHTY: 6e3 ydacTi aHTUTIn
- anbTepHaTUBHWUI i 3@ Y4aCTIO aHTUTIN - KIMaCUYHUN.

AnbTepHaTUBHUM WNAX akTUBaUil KOMNeMeHTy. [epwuni Wnax akTmeauii KOMAAEMEHTY, L0 BUKIMKAETLCS YY>KOPIAHUMM KINITUHAMMU,
3 hinoreHeTUYHOT TOYKK 30pY € Binbl ApeBHiM. OCHOBHI MOro eTanu npegctasneri Ha man. 13. Knio4oBy porb B akTMBaLii KOMNIIEMEHTY rpae
C3, akun npepcraBnde cobOlO TMIKONPOTEIH, WO CKMagaeTbCa 3 ABOX MNONINENTUAHMX nadutoris. [pyM HOpManbHUX YMOBax BHYTPILLHS
TioegipHasa 3B'a30k B C3 NOBINbHO aKTMBYETLCA B pe3yrnbTaTi B3aeMogil 3 BOAOK i CMifgOBI KiNMbKOCTSIMM NPOTEONITUYHMX (DEPMEHTIB Nnasmm
KpoBi, npuBoasyn o ytBopeHHs C3b i C3a (dpparmeHtn C3). Y npucyTHoCTi ioHiB Mg2 + C3b Moxe yTBOpPIOBaTM KOMMMEKC 3 iHLWUM
KOMMOHEHTOM CMCTEMU KOMMNNEMEHTY dhakTopoM B; noTiM ocTaHHIN chakTop po3LLEnoETLCA OOHUM 3 PepMEHTIB nra3mm Kposi - dpaktopom D.
YT1BopumBCca komnnekc C3bBb (niHia Hag no3HadeHHsAM BKasye Ha HasBHICTb (PEPMEHTATMBHOI aKTUMBHOCTI, MPU PO3LLENMEHHI KOMMNOHEHTIB
CUCTEMU KOMMMEMEHTY OBinblIOro dparMeHTy NPUCBOKETBCA CUMBON «b», a MeHWwoMy - cumBon « a ») aBnsge cobow C3-koHBepTasy -
depMeHT, skun poswenntoe C3 Ha C3a i C3b.
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Man. 12. bionoriyHi akTMHOBCTI cuctemn komnnemeHTy (A.l.MNecHsakesny, 2007)

[eski mikpoopraHiamm MoxyTb akTnsyeat C3 bb-koHBepTasy 3 yTBOpEHHAM BEMNMKOI KiNbKOCTi NpoaykTiB poswenneHHs C3. MNMoTim iHwnir
Oinok nponepavH B3aeMoOi€e 3 KOHBEPTaA30M, NiaBuLLytouM CTabinbHICTE Ti 3B'a3yBaHHA. Ak Tinbkn C3 po3wennioeTbCd 3a 4OMOMOrow
KOHBEpPTa3u, WMOro BHYTPIWHSA TioedipHas 3B'A30K aKTMBYETbCH, | peakuinHo noxigHe C3b KoBaneHTHO 3B'A3yeTbCA 3 MeMOpaHoi



MikpoopraHiamy. OanH aktuBHui LeHTp C3bBb gos3songe 3B'azatuca 3 MiKpoopraHiaMom Benukin KinbkocTi monekyn C3b. ICHye i mexaHi3m,
CTPMMYOUYMI Lie npouec B HopmanbHUX ymoBax: y npucyTHocTi daktopie | i H C3b nepetBoptoeTbcss B C3bi, ocTaHHin nig Bnriveom
NPOTEONITUYHUX PEPMEHTIB PO3LLENIIOETLCSA 40 KiHLEBMX HeakTMBHUX nentugis C3C i C3d.

HactynHun aktmByeTbCca KOMMNOHEHT - C5, B3aemogitoun 3 membpaHo3s'asaHi C3b, ctae cybetpatom gns C3bBb i poswenntoetbcsa 3
BMHUKHEHHAM kopoTkoro nentugy C5a, npuyomy cpparmeHT C5b 3anuwaeTtbca ikcoBaHum Ha membpaHi. MoTtim C5b nocnigoBHO npuegHye
C6, C7 i C8 3 yTBOpPEHHAM KOMMIEKCY, O CApUsiE OpieHTaLii Ha mMeMbpaHi MOMeKys OCTaHHbLOro kKoMnoHeHTy C9. Lle npmsBoantb g0

posropTaHHs Mmonekyn C9, npoHWKHEHHK iX BcepeguHy OununugHoro wapy (man. 14) i nonimepu3audii B KinbuenogibHum
«membpaHoatakytouunin komnneke» (MAK).

Monucaxapun
MUKpPOOpraHusma

c3 ——{ [ponepauH

| S—— C3bBb Crabunuaauus

]

C3bB

—

l” =
Lmaﬂop I—l'-*-(\ dakTop H‘i
e
m Perynauua ypoBHsa
- C3b
i

[ cc 'e _| cad i

(HeakTMBHbIE NENTUAbI)

Man. 13. AnbTepHaTMBHUIA LWNAX aKTUBALT KOMNIIEMEHTY, BUKIMKAHWUIA MiKpoOOpraHiamamu i noro perynsuis gpakropamm | i H

BknuHioeTbest B MeMBpaHy komnnekc C5b-C7 gossonse C8 yBiviTn B 6e3nocepeHivi KOHTaKT 3 MeMOpaHoto, BUKNNMKATK Ae30praHidadito ii
perynsipHMx CTPYKTYp i, HapeLuTi, NpMBECTM OO YTBOPEHHA chipanenogibHux TpaHCcMemOpaHHMX KaHaniB. PopMyeTbCsi TpaHCMeMOpPaHHUN



KaHan MOBHICTIO MPOHUKHWIA AN eneKkTponiTiB i BoAW. 3a paxyHOK BUCOKOrO KOSOiQHO-OCMOTUYHOIO TUCKY BCEPEaUHi KNiTUHM B HEi HaaxoaaTb
ioHn Na + i Bogu, Lo i Nnpu3BoAUTb 40 Ni3NUCY YYKOPIgHOT KNiTUHM abo MiKkpoopraHiamy.
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Man. 14. OcsiTa MembpaHoaTaKyrLero KOMMNIEKCY Npy akTMBaLii KOMMIEMEHTY MO anbTEPHATUBHOMY LUMISXY

NMomMuMO cNOCOBHOCTY NM3NPOBATL KIETKN C YyXXepoaHOoU UHdopMaLmen KomnnemeHT obnagaeT Takke ApYrMMU BaXKHbIMU (DYHKUNSIMU:

» a) 3a paxyHOK NPUCYTHOCTI Ha NOBEPXHI dharouMTyoumx KnituH peuenTopis o C3b i C3bi nonerwyetbca agre3ia MikpoopraHiamis,

» 06) yTBOpIOKOTBCA B Mpoueci akTusauii komnnemeHTy HeBenuki nentuam 3a i CSa («aHadinaTtokCuH») CTUMYMOKTb XEMOTAaKCUC
HEeNTpOIniB A0 MicUa CKyn4yeHHA 00'eKTiB dharoumTosy, akTUBYKOTb KUCHEBO MEXaHi3MU haroumTosy i LMTOTOKCUYHOCTI, BUKITMKAOTb
BUKMZ MediaTopiB 3ananeHHs i3 ctoBOypoBux KNiTWH i 6a3odinis, po3LLIMPEHHS KPOBOHOCHMX KanifsapiB i NigBULLEHHS iX NPOHUKHOCTI;

» B) NpoTeiHasn, Wo 3'aBNATLCA NPU akTUBaUil KOMNNEMEHTY, He3BaXarun Ha 1X cybcTpaTHe crneuudidHiCTb, 30aTHIi akTMByBaTH iHLUI
PEPMEHTHI CUCTEMM KPOBI: CUCTEMY 3roOpTaHHSA i cUCTEMy KiHIHOOOpa3oBaHis;

» T) KOMMNOHEHTN KOMMSIEMEHTY, B3aEMOAIHYN 3 HEPO3YMHHMMU KOMMSEKCAMMU aHTUIEH-aHTUTINO, 3MEHLLYIOTb CTYNiHb iX arperadii.

Knacu4Hul wnsix_ akmueauii komnaeMeHmy. IHidiauisa Knacu4Horo Lnsaxy BiabyBaeTbCs B TOM MOMEHT, KONM aHTUTINO, NoegHaHe 3
MikpoboM abo iHWMI KNiTKOK, HEeCyyoi 4yXopigHy iHcopmadito, MOB'A3ye i aKkTMBYE neplumMi KOMMNOHeHT kackagy C1q. La monekyna
nonieaneHTHa wWoOOO0 CB’A3Ky aHTuTin. BoHa cknagaetbCs 3 LEHTpanbHOro KomnmareHonogoOHOro CTPWPKHS, PO3BITBMIOETLCS Ha LWICTb
NenTUOHUX NaHLXKKIB, KOXHA 3 SIKMX 3aKiHYyeTbCA 3B'A3y€ aHTUTINO cyboauHuuero. 3a gaHMMm eneKkTPOHHOI MIKpOocKomii BCA Monekyna
Haragye TionbnaH (puc. 15).




Woro wicTb nenocTok yTBOpPEHi C-KiHLEBUMU rMoByNapHMMM OinsHKaMn noninenTuaHux nadutorie. MMobynapHi AinsHkM BignosigaoTb 3a
B3aEMOLi0 3 aHTUTINaMn, a konnareHonodobHun OiNsHKy - 3a 3B'A3yBaHHA 3 ABOMAa iHWuMK cyboguHuuamm C1. Komnnekc akTmByeTbCs,
HabyBa€e NpOTEONITUYHI BNAacTUBOCTI | 6epe yvyacTb Y POPMYyBaHHI LEHTPIB 3B'A3yBaHHS iHLUMX KOMIMOHEHTIB kackagy. 3aBepLlyeTbCsl npouec
ocBiTol0 MembpaHoaTakytoLiero komnnekcy (MAK).
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Man. 15. CTpykTypa nepLioro KomnoHeHTa kackagy C1q cuctemm komnnemeHty (A.l.MecHskeswny, 2007)

Llen wnax aktueauii KOMAAEMEHTY BaXMBUA NPU 3HULLEHHI dharouuTamMm CTapitoumx abo NOLLKOMKEHUX KNITUH opraHiamy. KnacuyHui
LWNAX aKkTUBaLil KOMNIIEMEHTY B OpraHiaMi NIOAMHM Ta iHLWMX CCaBLIB € NpeBanioynm.

Binkn roctpoi ¢asmn. KoHueHTpauia geskux 6inkiB nnasmm Kposi, 3aranbHa Has3Ba «Oinku rocTpoi ¢asum» pi3ko 36inbLyeTbCS Y
Bi4MOBIAb Ha iHGeKUio abo NOoWKoMKEHHSA TKaHWH. [Jo unx 6inkiB BigHocsATbea C-peaktneHMi 6inok (CPB), cuposatkoBuin aminoigHuin A-6inok,
01-aHTUTPUNCKH, a2-MakpornobynuH, dibprnHoreH, LepynonnasmiH, KOMNOHEHT koMmnrieMmeHTy C9 i pakTop B.

B npoueci iHekuii NpoayKTh XXUTTERIANbHOCTI MikpoBiB (Hanpuknag, eHOOTOKCUHW) CTUMYNIOTb BUPOBneHHs iHTepnenkiny-1 (111-1). IJ1-1
He TiNbKW NigBULLYE TemnepaTypy Tina, a W, BNAMBAKYM Ha MeviHKy, Pi3Ko Mocume npoaykuito renatouutammn C-peakTmBHOro 6inka.
KoHueHTpaLis ocTaHHbOro B nnasmi Kposi Mmoxe 36inblysatmuca B 1000 pasis.

Baxnuea Bnactusictb CPB - cnocobHicTb 3B'A3yBaTUCA B NPUCYTHOCTI ioHIB Ca 2+ 3 Aesikummn MikpoopraHiamamu. YTBOPUBCHA KOMMIEKC
AKUA aKTUBYE CUCTEMY KOMMMEMEHTY KracuyHUM wnaxom. Lle npussoanTtb Ao 3B'a3yBaHHa C3b 3 noBepxHeto Mikpoba, B pe3ynbTaTi OCTaHHIn
rotyetbca Ao dgaroumtody. Kpim Toro, CPB nigcunioe pyxnmeicTb NenKouuTiB, NiaBULLYE DYHKUIOHANbHY akTUBHICTL NIMAOLMTIB i NONeKwye
B3aEMOZil aHTUTIN 3 aHTUreHamu.

IHTepdepoHn. Y ccaBuiB, Tak caMO K Y iHWKX XpebeTHMX TBapWH, BUSBMNEHWUA psL aHTUBIPYCHMX areHTiB LUMPOKOrO CNeKTpy Aii -
iHTepdpepoHn (IPH). IOPH 3a cBoeto xiMivyHOW npupoaoto € Binkamu i rnikonpoTeiHamu i IPH BUSBMBCSA B 4nUChi Neplunx KNiTUHHUX Binkis,
CMHTE30BaHUX No3a OpraHiaMoM 3a JJONOMOIOK FeHHOT iHXeHepil.

IcHye BinbLie 20 pisHoBUAIB iHTEPEPOHY, AKIi NPOAYKYIOTLCA NepeBaXxHO Makpodaramu i B-nimdountamu.

Mpu BipycHOI iHceKUil KNiTUHNU CUHTE3YIThb HTEPdEPOH | 3BINbHAKTE NOMO B MDKKNITUHHUIA NPOCTIp, Ae BiH 3B'A3yeTbCA 3i
cneunivHMMK peuenTopammn CyCigHiX HesapaKeHUX KniTuH. BeaxatoTb, WO B KMiTLi, WO 3a3Hana BAnuMBY iHTepdepoHy, NOYNHAETLCHA CUHTES
OBOX (bepMeHTIB: NpoTeiHKiHa3M A Ta PepMeHTy, WO aKTMBYE NaTeHTHY eHOOHyKneasn, wo npu3BoauTb A0 aerpagauil MPHK Bipycy i
rocrnogapsi. KiHueBun pesynbtart gl iHTepdepoHy nonsirae B OCBiTi 6ap'epy 3 HeiHiKoBaHMX KIMITUH HAaBKOJIO BOrHMLA BipyCHOI iHdekuii, wob
0BMEXMTH ii NOLUMPEHHS.

HanbinbLw HM3bKi piBHI iHTEPdEPOHIB CNOCTepiraloTbCs y Aiten Ao 3-x pokie i B ocib ctapwe 60 poki..

JNenikounTtn goHopis 3 | (0), Il (B) i IV (AB) rpynamu KpoBi, sik npaBuno, gobpe npoaykytoTb iHTEpdEPOH. Y OOHOPIB 3 rpynoto Kposi Il (A)
mamke B 40% Bunagkis BUSBNEHO AeEKTHICTb CUCTEMU iHTEPMEPOHY, L0 BUPAXKAETLCSA B Pi3KO 3HMXKEHOI 34aTHOCTI NpoayKyBaTu Len 6inok y
BiANOBIAb Ha BipyCHY iH(eKuito. MoXnnBo, came 3 LM NOB'A3aHO Te, Lo 0cobu 3 rpynoto kposi Il (A) GinbLu CXUNbHI 4O FOCTPUX pecnipaTopHUX
iH(beKUin Ta cepeq HMX YacTile 3yCTpivatoTbCA XBOPI 3 Pi3HNMU OHKOSOMYHUMK 3aXBOPHOBAHHSIMMN.

BuBYEeHHS BNNUBY CTPeCy Ha TBapWH BUSBUIIO NPAMY KOPEensauilo MiXK 34aTHICTIO NiMGouMTiB cMHTe3yBaTh iHTepdepoH i piBHEM CTpecCy.
Moka3aHo, WO NpoTArom nepLuoi 4obu nicns CTpecy pi3ko 3HMKYETbCS 3OaTHICTb CMHTE3yBaTK iHTepdepoHu. Jlnwe Ha 8- aeHb nicnsa cTpecy
Bif3Ha4YaeTbCs HOpManisauia npoaykKuii iHTepdepoHy.

Y CnopTCMEHIB Mpy FPpaHUYHMX TPEeHyBaflbHUX HaBAHTaKEHHSX, WO MalTb XapakTep CTPecoBMX BNMuMBIB, BiAOyBaeTbCs BUpaxeHe
NPUrHIYEeHHA cuctemun iHTepdepoHry. Npu noganswomy BiANOYMHKY BUSIBNEHa TeHOEHLUIa A0 HopManisauii piBHsS iIHTepdepoHy.



Mpn BMBYEHHI (hakTopiB, WO OOYMOBMIOTbL 3HWKEHHSI 3aranbHOi PE3iCTEHTHOCTI OpraHiaMy (OXONOMPKEHHS, ronofyBaHHS, iOHI3YHoYi
BUMPOMIHIOBaHHS, Aid iMyHOLEenpecaHTiB, CTePOigHMX FTOPMOHIB i iH.), Byno BCTaHOBNEHO, WO BCi BOHW MOMITHO MPUrHiYYyOTb BUMPOGMAEHHS
iHTEPdEPOHY.

Jlisoyum (mypamidasa, mypaminnenmidasa) - 6inokK, KU NPOSBNAE BUCOKY MPOTEOMITUYHY aKTUBHICTb, PYWHYE NenTuAormikaHu
H6akTepianbHUX MembpaH. BiH MicTUTbCA B BiNKy Kypsidoro sinus, B CrvHI, CNbo3ax, B CMpoBaTLi KPOBi, B CKNagi LWYHKOBOIO i KALLKOBOIO COKY,
CKENETHUX M'si3ax, MO3KY, a TaKoX Yy rpaHynax Hentpodinie. Kpim 6akTepionitideckin gii nisounm CTUMYOE TakoX CUHTE3 aHTUTIN.

Mpoayumpyetbca Makpodparamu. Jlisoumm Mae npsamun 6akTepuunaHy akTMBHICTb BIOHOCHO rpamMno3nTMBHUX GakTepin (cTadinokokis,
CTPENTOKOKIB) i B MEHLUIN Mipi CTOCOBHO rpamMHeratuBHux GakTtepin. Jlisounm pymHye KNiTUHHY CTiHKY ©akTepin, Wo npu3BoauTb A0 ni3ucy
MiKpoopraHiamiB. Y pasi iHeKLUii rpaMmHeraTMBHUMM MIKPOOPraHiaMamu Mni3ounm gie ChifibHO 3 CUCTEMOK KOMMITEMEHTY.

Pi6poHEeKTUH. DIOPOHEKTUH - BINOK, AKUA MICTUTLCS B MNasMi KPOBI i TKAHWMHHUX piguHaXx. [NpoaykyeTbcs Makpodharamu, OrpsgHMMm
KniTnHamu i pibpobnacramu.

®ibpoHekTH Gepe yyacTb B KITMHHOI agresii, a TakoX BNAMBAE Ha pi3Hi TMNM dharoumTapHux peakuin. PibpoHekTMH Bonogie
XEeMOTaKCMYECKON akTUBHICTIO And ¢ibpobnacTis, WO MOXe MaTh BaXNIMBE 3HAYEHHS B NPOLECi BiGHOBNEHHSA MOLLKOKEHMUX TKaHWH.

KamioHHi 6inku - nedeHsiHn i riCTOHM - NPOsIBNAIOTL BUCOKY NPOTMBOOAKTEpManbHOWM i NPOTMBIPYCHY aKTUBHICTb; (hePMEHTN aKTUBHOIO
kncHio HAL-3anexHi gnaBiHOBME OKCMOA3N FEHEpYoTb aKTUMBHI QOPMU KUCHIO (CiHkNeTHin 02, cynepokcuaHui 02, H202), aki oKMCnowTb
YYXKOPigHI BHYTPILLHBbOKINITUHHI BKIOYEHHS; BiNok naktodepunH 3HMLLye BakTepii, KOHKYpYO4M 3 HUMK 3a 3ani30 cepeaoBuLLa.

BinbwicTe 3a3HavYeHNX haKkTopiB CMHTE3YETLCA HenTpodunamm i eosnHoinamm, MoHoLMTaMu i 4iloTb B caMin KniTuHI, B i dparocomax
abo BMAINAITLCS B KPOB i BMKOHYIOTb CBOI (PyHKUiT nobnun3y nenkouutis. Bci BOHM € enemMeHTamy cUCTEMU HecneumdiyHoOro cnagkoBoOro
rymoparsibHOro iMyHiTeTy.




NEKWIA 7-8
MEXAHI3MU CMNEUUDPIYHOIO HABYTOI O IMYHITETY

1. XapakTepucTka KniTvH, Lo 6epyTb y4acTb B peaKkuisix CrneLmaidHOro iMyHITeTy.

2. MexaHismu peakuii aHTUreH-aHTUTInNo.

2.1. MMoHATTA TepMiHa aHTUreH, Moro 3aransHa ByaoBsa. IMyHOreHHICTb niniagie, BYrNeBOAIB, HYKINEIHOBKX KUCIOT i BIrkiB.
2.2. KnacudpikaLis aHTUreHis.

2.3. MexaHi3m B3aemMogii aHTUreH-aHTUTINo.

3. XapakTepucTuKa iMyHHUX peakuii.

IMyHHa cucTema Bkodae B cebe He TiMbkM nepepaxoBaHi Bule MarocrneuicpiuHi KOMMOHEHTW, ane MW eneMeHTW, WO BU3HaYaloTb BMCOKY
cneumnivHICTb iIMyHHUX peakuin. CreumdiyHICTb IMyHHOI peakuii BU3Ha4aeTbes nimdpoumtamn i NPOAYKYEMUMU HAMW CrieumdidHMA iIMyHOrNoByniHamu.
BmicT nimcpoumTiB B KpOBi NMtOANHN B cepeaHboMy cTaHoBUTb 1-4 x 109 knituH B 1 1 KpoBi. € ABa OCHOBHUX TWMM NIMAPOLIMTIB, LLO BOMOAjOTL PiHMM
dyHkuiaMm: - T-nimcpounTi, WO 3abe3nedytoTb KMITUHHWIA iMYHITET | B-nimdounTi, BignoBiganbHi 3a yTBOpeHHA aHTwTIn. Ha BigMmiHy Big iHLWMX
iIMMYHOKOMMETEHTHMX KIITUH NIMCPOLIMTK, LLO LUMPKYNIOIOTb B KPOBOTOLY, 34aTHi A0 iHTEHCMBHOI nponicbepauii i andbepeHuiavii y BignoBige Ha aHTUrEHHWIA
ctumyn. JlimdoumTy, WO UMPKYMIOTbL B KPOBI, € B OCHOBHOMY 3pifiMKU KIiTMHaMK, AndbepeHLinoBaHiMmn Ha cybrionynsauii: T-xennepu (nomivHuky), T-
cynpecopu, B-nimcpoumTy Ta iH. Y Bignosiab Ha aHTUreHHe po3apaTyBaHHA NIMCPOLIMTI MOXYTb, OCiAatouun B NiMADOIOHIN TKaHWHI, aKTUBHO PO3MHOXYBaTUCS |
andbepeHLiroBaTUCA B KIHLEBI €peKTOPHI KNITWHM (B MnasmMaTtudHi KMiTvHM 3 B-niMdpoUmMTIB | LUTOTOKCUYHI - 3 T-niMmcpoLmTiB).

MMicnst 3HUKHEHHSA aHTUreHy MMHYTb KITUHK CieumniuHmMX KMOHIB, OAHAK YacTvHa TakuX creumdidHuX niMoumTiB, SKi MPeacTaBnsaoTL COBOK KIiTUHM,
LLIO XXMBYTb TPMBANMN Yac, 3anuwaeTses. Lli nimdoumt 00yMOBMOKOTL iMyHOSOrYHY NaM'dTb 40 AaHOTO aHTUreEHy, 3abe3neYytoTb NPy BTOPMHHIN NOsiBi A0ro
B OpraHiami GinbLU iHTEHCUBHE 3a LUBUAKICTIO PO3MHOXEHHST 3 YTBOPEHHSIM BEJTUKOI KINbKOCTi CreumdiuHmX KNiTUH. IcCHyBaHHSt npyuabaHoi iMyHOMoriYHOI nam'siTi
NigTBEPMKYETLCA HACTyNHUM npuknagom. [licns nepBMHHOTO BBEAEHHSI KPOSMKY MPaBLEBOrO aHaTOKCMHY (OakTepiarnbHWMA eK30TOKCWH, L0 BTpaTvB
TOKCUYHICTb) MPOXOAUTD Kirbka AHIB, NEPLU HbK B KPOBi OyayTb BUSIBNEHI aHTUTINA, MOTIM KINbKICTb iX 3pocTae 40 MakcvmMyMy i aani nagae. py BTOpUHHOMY
BBEOEHHI npenaparty AuHamika iMyHHOI BignoBigj pisko 3MIHIOETECH: CMOCTEPIraETbCa LWBKALLA | iIHTEHCMBHA NMPOAyKUia aHTUTIN. Lla BTOpvHHA BianoBigb €
pe3ynbLTaToM TOoro, LLO NiMCPOLIMT MOXYTb MponicbepnpyBaT 3HAYHO LUBMALLIE N BIVBOM aHTUIEHY.

OcHoBHa BNacTuBiCTb HabyToOro iMyHITETY - Moro cneumdpivHicTb - 0OyMOBNeHa 30aTHICTIO TakuX, LUO PO3ni3HaloTb, OISIHOK MOSEKYN aHTUTIN
PO3PI3HATN aHTUIreHN. AHTUTINA, SIKi pearytoTb 3 aHAaTOKCUHOM, LLIO He 3B'A3YHOTLCS, Hanpuknagd, 3 reMarfitoTMHUHOM BIipyCy rpyny, i, BignosigHo, aHTUTINa 4o
BipYyCy rpuny He B3aeMOLtOTb 3i CTONOHAYHMM aHATOKCUHOM.

Lis 3paTHICTb ynisHaBaTK eQVHWA aHTUIEH | BUQINATU MOro cepeq iHWKnX Mae pyHaameHTanbHe BionoriyHe 3Ha4YeHHs Ans po3nisHaBaHHA «CBOroy» Ta
«4yxoro». HesgaTtHiCTb BiOPI3HUTM «CBOE» Bifl «HE CBOro» MOXe MPU3BECTU [0 CUHTE3Yy aHTUTIS, B3aEMOAiOUMX 3 KOMMOHEHTaMKM BIlaCHOrO OpraHiamy
(ayToaHTUTING), @ Lie 3aKiHYYETECSA BUHMKHEHHSM BaXKKUX MaTororivyHmx npouecie. M. bepHeT i ®. deHHep npunycTunm, WO OpraHiaM NoavHU Mae MexaHiaMm,
LLIO PO3PI3HSE «CBOE» i «HE CBOE». Ha IxHIO OyMKy, Le MEXaHiam rnornsrac B TOMY, LLO KOMMOHEHTW OpraHismy, LLO UMPKYMOKTL Ta NOTpansisiTb B
nMMOIgHY cucTeMy, sika PO3BUBAETLCH B NMpeHaTaribHoOMy Mepiodi, «3anam'aToBYOTECA» SIK «CBOIY. [OTiM MO BiOHOLIEHHIO OO HMX BMHMKAE MOCTiHA



He3[aTHICTb A0 IMyHHOI BignoBiai, abo TonepaHTHICTb. Lle 03Havae, WO Micnsi 3aBepLUEHHS A03PiBaHHs iMyHHOI CUCTEMM HE3OATHICTb pearyBaTy Ha «CBOI»
KOMMOHEHTW CTa€e HOPMOHO.
1. XapakTepucTuKa KiiTvH, Lo 6epyTb y4acTb B peakuisix cneundivyHoro imyHitety
€0vHa 3aranbHonNpUHATa Kracudikauis KnituH, ski 3abesnedytoTb peakuii cneumdidHoro iMyHiTeTy, BiaCyTHA. Ha nigcTtasi dpyHKUiOHaNbHUX
0cobnMBOCTEN BUAINSAIOTL Kinbka TUMiB KMiTUH:
» aHmueeH-rpedcmasrieHi knimuHu (ANK), siki 3axonnioloTe aHTUreHn, NepepobnsalnTb X | NpeacTaBNsoTh BignoBigHi aHTUreHHi AeTEPMIHAHTA iHLIMM
iMyHOKOMMETEHTHUM KniTuHam, (0o AlK BigHocaTca aenapuTHi AMNK, moHoumTy | Makpodbaru, a Takox B-nimdoumTn;
» eghekmopHi KimuHU, siki 6e3nocepeaHb0 3AIMCHIOTb peakuji cneumdivHOro iIMyHITETY (BIOHOCATBLCA UMTOTOKCUMYHI T-niMdpoumnTi i nnasmMaTtuyHi
KMiTUHK);
P pezyrisimopHi KIimuHU, WO 3a0e3nedytoTb akTMBaLito abo NpUrHiYeHHs OKpeMmX NaHoK iMyHHUX peaKLin (aKTmBaTopu - iHOyKTopu T-xennepis, iHAyKTopu
T-cynpecopi, T-xennepu 1, T-xennepu 2, Makpodpary; iHribitopy - T-cynpecopw;
» krimuHU nam’ami, siki 3depiraloTb iHgopMaLLito NPO B3aEMOLII0 3 KOHKPETHMM aHTUIEHOM i TM CaMUM CrpUSOTL Birbl aKTUBHOMY PO3BUTKY iMYHHOI
BiQMOBIAi NpY NOBTOPHOMY MOrO BrSMBI.
AHTUreH - npeactasneHi KnitnHm (ANK) po3TaloBytOTbCS Ha FONOBHYMX LLUMSIXaX HAOXOMKEHHS] aHTUrEHIB B OpraHiaM (B LLKIPi i B CNM30BKX OBOMOHKaXx),
3BifKK, 3aX0ONMBLLIM aHTUrEHW, BOHW MIrpyroTb B NepuddepuyHi opraHn iMyHHOT cUCTEMU, e NPeACTaBNAioTb aHTUreHU NMiMcpoLnTIB.
@yrkuii ATIK ekrroyarome:
1) 3ax0ONnMeHHss HAaTUBHOIO (HE3MIHHOMO) aHTUIEHHOTO MaTepiany LUNAXoM dharoumToay, NiHOLMTO3Yy abo eHOooLMTO3Y;
2) YaCTKOBWI NPOTEONNI3 EHAOrEHHOro Martepiany B eHgocomax npotarom 30-60 xB;
3) CvHTE3 MIKOMPOTEIHOBMX MOMEKYN FONIOBHOMO KOMIMJIEKCY MCTOCYMICHOCTI i TPAHCMOPT KOMMEKCY HECYMICHOCTI Ha noBepxHicTb AlK, oe BOHM
OyaoyTb NpeacrasneHi nimdoumTam 4ns posniHaBaHHS,
4) ceKpeLito PO34NHHMX MeaiaTopiB, SIKi BUKIMMKAOTb akTMBaLito NiMAOOLIMTIB.

2. MexaHi3mMu peakLjii aHTUreH-aHTUTISo.

Mpo Te, WO aHTUTING 30aTHI 3B'A3yBaTV aHTUreH, BIQOMO, MOXKHa cKasaTtu, 3 Yacy X BiOKputTs. Ane noBHa KapTvHa Takol B3aemogjl ctana 3po3yMinoto
TiNbKX B APYrii NornoBuHi XX CTOMITTS nicns 3'AcyBaHHA CTPYKTYPU aHTUTIMN | IX aHTUrEH3B'A3YHYUX OiNSHOK.

Ak 3raoyBanocs Bulle, B Ges3nocepenHi0 B3aEMOLj0 BCTYNaloTb He Oyab-ski OINSHKM aHTUTIIAa Ta aHTUIeHy, a YiTKO BM3HAYEHi: aHTUreHHa
AeTepMiHaHTa i aHTUreH3B'asytoda ginsHka. BupilansHimM MOMEHTOM B pearnisaLii Takoi B3aemogiji € KoMnreMeHTapHWi 36ir NpoCcTopoBMX KOHirypaLi umx
€reMeHTIB MOreKyr, SIKi 3iLLTOBXYHOTbCS, TOBTO BUCTYMN Ha NOBEPXHI aHTUreHy (aHTUreHHa AeTepMiHaHTa) NOBMHEH BigNoBiAaT 3a (POPMOLO 3anaauHi (HiLui)
MK BapiabenbHMMKM JOMEHAMM BaXKKOrO i MErkoro naHutora aHtutina. HeobxigHiCTb Takoli MPOCTOPOBOI BiAMOBIOHOCTI OUKTYETLCS TUM, LLO 3B'A3KW, SKi
BUHUKAIOTb MDK YTBOPIOKOYMMW MapaTton (MOBEPXHIO Hilli B aHTUTINI) i eniTon (MOBEPXHIO aHTUreHHOI AETEepPMiHaHTW) aTtoMaMu, He € KOBareHTHUMM i
hOpMYIOTBCS TiNIbKU Ha Ay»Ke KOPOTKUX BiACTaHsIX. TakMmu 3B'a3kamMu €: rigpodobHi B3aemogaii, BaHAepBaarbCoBi CUMK, ENEKTPOCTaTUYHI B3aemogii, BOOHEBI
3B'sI3KM, Mpr4oMy rapodrobHe 3B'A3yBaHHs 3abe3nedye Bnm3bKo NONOBMHW 3ararbHOI eHepril (CUNn) YyTPUMAHHS MOMEKY B KOMIMSEKCI.

2.1. MNoHATTA TepMiHa aHTUreH, NOro 3aranbHa 6yaoBa. IMyHoreHHiCTb ninigiB, ByrneBoAjiB, HYKNeiHOBUX KUCHOT i GinkiB.



AHTUreH - Ue opraHiyHa peyvoBMHA OIONOrYHOrO MOXOMKEHHS, 34aTHA BUKIUKATU iIMYHHY peakuito. AHTUreHOM MoXe OyTW TOKCUYHA i HaBiTb
HeLLKIAnuea ass opraHisMmy peyoBuHa, are, siK NpaBurio, Yy»KopigHa st Heoro.

BnacHe crnoBo «aHTUreH» noxoauTb Bif LUMPOKO BUKOPUCTOBYBAHMX B Cy4aCHMX MOBaX AaBHLOMPELILKMX aHTU - MPOTUNEXHWI, | FeHE3 - MOPOMDKYE. XTO
i KONW 3acTocyBaB Lie CroBO A NO3HAYEHHS areHTiB, WO BUKIUKAOTL Y BIAMOBiAb peakwilo iMyHHOI cucTeMY, icTopia 3aMoByye. Ane, MMOBIPHO, aBTopn
TepmiHa Manu Ha yBasi Te, L0 NPy BBEAEHHI B OpraHiam XBopoOOTBOPHOrO NoYaTKy (HanpyKnag, natoreHHUX GakTepi) B opraHiaMi po3BUBaETLCA LLIOCh, LLIO
Ai€ NPOTUNEXHMM MaToreHoMy MovaTKy YMHOM, OCKIMbKM Pe3ynbTaToM Takol peakwii € 3anobiraHHst XBopobu Hagani. ToBTO aHTUreH - ue Wwo-Hebyap, Lo
CNPUYMHSE HAPOMKEHHs1 COBI NPOTUNEXHOTO.

Y paHHii nepioa OpMyBaHHS iMYHOSOriI N, aHTUEHOM 3aBXOM OAHO3HAYHO PO3YMINM OpraHisaMn abo PEeYoBMHM, O MatoTb BiOHOLIEHHS OO0
IHPeKUiMHMX 3axBoptoBaHb. [1OTIM B pesynbTaTi BiOKpUTTS TakUX SBULL, SK NPOAYKUISA ChneumdivHMX [0 PEeYOBWH POCIIMHHOMO MOXOMKEHHS aHTUTIN,
rinepyyTNMBICTb i BIOMIHHOCTEW Ntofien 3a rpynamm KpoBi, TPaKTyBaHHS LIbOro TepMiHa po3LLmMpunocs. B TenepeLuHin Yac TepMiH aHTUreH BUKOPUCTOBYIOTE B
[OEKINbKOX 3HAYEHHSIX, LLO MatoTb 3araribHy OCHOBY.

YUncTo iMyHOrnoriyHe CydacHe TpaKTyBaHHs Take: aHTUIeH - Lie areHT, 34aTHUIA BUKITMKATX peakLito iMyHHOI cucteMu i cneumcpivHO B3aEMOAIATU
(3B'A3yBaTMCA) 3 NPOAYKTaMM L€l peaKLiil.

dakTn4HO, LWO6 BU3HATK AKY-HEOYAb PeYOBUHY aHTUreHOM, HeOBXiaHO NiATBEPAUTM HAsSBHICTb Y HEl TPbOX OCHOBHUX BIIACTUBOCTEN: iMyHOreHHOCT,
AHTUIEHHOCTY | cneumndiMHOCTI. OCKINbKM KOXKEH KOHKPDETHUI OpPraHiaM € HeYyTNMBUM (iMyHOTONEPaHTHNM) MO BiAHOLLEHHIO 0 BMACHWUX aHTUreHiB, TOOTO B
Hopmi (6e3 natororii) He BigMnoBigae TPLOM BMLLE BKa3aHWM BRACTUBOCTSIM MOMEKYNW, OOBOAUTBCA AOAaBaTU OO OCHOBHMX BMACTUBOCTEN aHTUIEHIB
YeTBepTe - YYXKOPiOHICTb.

3 ornaay Ha ue nig, iMyHo2eHHicmio cnif po3yMiT 30aTHICTb BUKINMKATY iMyHHY BianoBiab Npy BBEAEHHI Y BHYTPILLHE CepeaoBULLE IHLLIOMO OpraHi3my.
AHmMu2eHHoCmb - Lie 30aTHICTb BCTyNaTh Yy B3aEMOLII0 3 MpOoayKTamy iMyHHOI BIiOMOBIQj, BMKIMKAHOI Came Lje0 pevoBuHo. CneyugbiyHicmb siK
BMACTUBICTb hakTUYHO BUMNIMBAE 3 OBOX MOMEPEOHiX - KOKEH aHTUreH BUKIMKAE CBOH iMyHHY BigMoBidb i Le MiOTBEPMHKYETbCS TUM, WO B3aemogii 3
NPOAYKTaM1 BUKIUKAHUMM iHLLIMM aHTUIrEHOM iMyHHOI BiANOBIA), AK NPaBuIio, He CrocTepiraETbesl.

PeyoBurHK, LLO BOMOAiOTL BCIMa YOTMpMa BaCcTMBOCTSIMW, MPUMAHATO HasMBaTM MOBHUMWM aHTUreHaMu. HeoOXiaHiCTb BBEOEHHSA LbOrO MOHATTS
3'asunocs B 30-Ti poku XX CTONITTS, Konu Gyro BUSIBNEHO, LLO AesKi PE4YOBVHN MaloTb aHTUIEHW, arne no3baBneHi iMyHOreHHOCT.

Y aHTUreHi MoxHa BUAINMUTY OBi YaCTUHW - MOTEKYIY HOCIS, iMyHOIOMNYHO HEeMTParibHy BUCOKOMOITEKYITAPHY OpraHidHy crionyky 3 macoro noHag 10 k, i
PO3MILLiEHi Ha ii MOBEPXHI KiNbka H13bKOMOMEKYNSAPHMX Py - FanTeHiB, Ski MatoTb OpraHivyHy abo HeopraHivyHy NPUPOAY i HaaakTb BCIi MOMEKyri 30aTHICTb
BMKIUKaTW iMyHHY BignoBigb. TepmiH «ranteH» OyB obpaHuiA He BUMNAOKOBO - ranTeHa Mo MPeLbKA O3HaYae «MpUKPINmMHo». Taki aHTUreHU Ha3BaKOTb
MOBHMMW Ha BIgMiHY Big, HEMOBHWX aHTUMEHIB, A0 SKMX BiQHOCATBHCS PEYOBMHM, 30KpEMA ranTeHu, Ski caMi He 3OaTHi BUKNMKATK iMyHHY BignoBigb, ane
HabyBaloTb TaKy 34aTHICTb Nicns 3'eaHaHHA 3 GinkoM-HocieM. Tak, 30Kkpema, HWU3bKOMOIEKYNSPHI PeYOBUHM, MOTPanuBLLM B OpraHiaMm, MOXyTb HabyBaTu
aHTUreHHMX BacTMBOCTEN Micns iX 3'€QHaHHA 3 MakpOMOSIieKyiamuy Liboro opraHiamy. B Takomy BUnagky BOHW BUCTYMarOTb B POSi ranTeHIB.

3 uMx ekcrnepumeHTiB Bynn 3pobreHi HaBaKMMBILLI i JaneKoCshkHI BUCHOBKW. [To-riepuue, cTano 3po3yMinum, Lo iMyHHa cucTemMa BrisHae He BECb
aHTUreH Biapaay i Lirnkom, a okpemi noro doparmeHTu. [lo-Opyee, aHTuTIna B3aeMogitoTb He 3 YCIEK0 MOMEKYTIO aHTUreHy i He 3 Byab-SKOH OO AiNSHKO, a 3i
CTPOro KOHKpeTHOto. [To-mpeme, Anst BUPOOneHHs iMyHHOI BignoBidi i Ana B3aeMOAil aHTUreHy 3 aHTUTINOM BaXXvBa NPOCTOPOBA CTPYKTYpa MOEKYIN
aHTureny. lNo-yemeepme, onsi iHAYKUiT iIMyHHOI BiOMOBIAI AIMCHO BXKNMBMM € PO3MIP MOMEKYITN aHTUIEHY.




3rigHO 3 UMMM YSIBMEHHAMW MOSeKyna 3 aHTUreHHVMM BriaCTUBOCTAMM MOBMHHA MaTty MOBEPXHEBI, OOCTYMNHI AnA B3aemogdii 3 aHTuTInammn abo
peLenTopamm iMyHOKOMMETEHTHUX KMITUH AinsHkamu. Ll ginsHk oTpyMany Hassy aHTUreHHi getepmiHaHTW, a 1X 30BHILLHS MOBEpXHs, 3daTtHa
3abesnevyBarti crabki XimivHi B3aemogii 3 BignoBigHO AinsiHKOK aHTUTINa abo peuentopa KriTvHW, Ha3sy eniTon.

HeTepmiHaHTa - Lie HeBenuKa YacTHa MorneKynn aHTureny (4-10 aMiHOKUCNOTHMX 3anULLKIB), sika 6e3nocepeHbo 3'eQHYETHCA 3 PELIENTOPHOK 30HOK
aHTuTIna. Y BINKoBIn Monekyni aHTUreHy mMoxe ByTu Kinbka AeTepMiHaHT, NPUYOMY BOHW MOXYTb MaTu pisHy crieumdivHicts. Cnig 3ayBaxuTy, WO ANs
aHTUreHiB nonucaxapuaHoi Npupoay (Hanpyknag, arntoTuHoreH cuctemmn ABO-rpyn KpoBi) eTepMiHaHTV OpraHi3oBaHi MOHOLLKpamW.

AHTUreHn GyBatoTb BUOOBI, @ Y XpebeTHMX TBapWH TakoX rpyrnoBi Ta iHAVBIQyarbHi, TKaHWHHI ToOLO. KpiM Toro, y TBapuH pisHMX BMAIB Bia3Ha4aloTb
AHTUreHN 3 OQHAKOBMMM aHTUIreHHUMK AeTepMiHaHTaMu. Lie reTepoaHTireHu. Tak, aHTureHy depcmaHa, Sk € B epuUTpoLMTax KOHen, cobak, MULLIEN, Kypewn,
BIOCYTHIN y NIOOVHW, MaBM, KPOMWKIB, LLYPIB, Ka4OK. AHTUrEHM rpyni KpoBi A BUSIBIEHI Y BipyCy rpuny, L0 MOXHAa po3rmsaaTi SK NpUCTOCyBaHHA BipyCy A0
MPOHUKHEHHST B OpraHiam fHoauHW.

KinbKicTb aHTUreHHNX AeTepMiHaHT NPUAHATO Ha3MBaTW BaFIEHTHICTIO aHTUreHy, a cami aHTUreHU B 3aneXHOCT Bif L€l BMacTUBOCTI po3aindaty Ha
MOHOBaJIeHTHi, Nofi- i MynbTiBanNeHTHI. Pi3HWLS MK NoniBaneHTHUMM | MynbTiBaneHTHUMI aHTUreHaMmn 6asyeTbesa Ha TOMY, L0 aHTUreHHi AeTepMiHaHTK
OJHi€l MONeKynu MOXyTb ByTW pPi3HMM (NMONIBaneHTHICTb), abo ogHa 1 Ta XX aHTUreHHa AeTepMiHaHTa MoXe NMOBTOPHOBATUCS Kiflbka pasiB, SIK Lie XapaKTepHO
Ans noniMepis perynspHoi 6yaosu (MynbTiBarieHTHOCT).

AKLLO NopiBHIOBATY MK CODOKO OCHOBHI KIMack NPYPOAHUX OpraHivyHNX PEYOBUH, TO NiNiAM MaroTb HAMMEHLL BUPaXKEHY iIMYHOTEHHICTb | aHTUIEHICTb.

HusbkoMonekynapHi ByrneBoan HeiMyHOreHHI 3 Takol X NMPUYMHKM, ane HagiTb MPW 3HaYHIN Maci NoniMepHUX BYIMEBOAIB IX aHTUreHHi BNacTUBOCTI
BUpaxeHi ayxe cnabo.

[MigTBEpMKEHHAM pori came MPOCTOPOBOI CTPYKTYpW MOMeKyn € nirnonornicaxapugn. HagiTe Npu BiOHOCHO HEBEMUKIA MOMEKYNsSpHIA Maci BOHW
BUSIBMSOTE SCKPABO BUPaXKEHi aHTUreHHi BNaCTMBOCTI, LLIO HAOYHO MPOSIBIISETECS MPU BUBYEHHI aHTUIFEHHNX BNAcTMBOCTEN BaKTepil, ¥ SIKUX Taki pevoBUHN
BXOOSTb [0 CKragy kancyn abo KMiTMHHMX CTIHOK.

MonimMepHi HyKNEIHOBI KUCIOTHW, WO MatoTb Hanbinblly mMacy (Hanpuknag, OHK) Takox He € aHTureHamu. CnovaTky Le 30a€TbCa AMBHUM, TOMY LLIO
came no nocnigoBHocTi Hykneotuais B [IHK Bce opraHiamm (3a BUHATKOM OQHOSMILEBMX BIIM3HIOKIB) | BiOPI3HAOTECS OAMH Bid 0gHOro. Arne AocuUTb 3rafgatu
npocTopoBy opraHisaviio Monekynn [HK, i Bce cTae 3p03yMinvm: xo4a as3oTUCTi OCHOBM HYKINEOTUAIB MatOTb XXOPCTKY A00pe BUpaXKeHy KOHAirypaLlito, BOHM
neBepHeHi B NOABINHIN cripani ogyH A0 OOHOTO i hakTUYHO MPUXOBaHi BCepeayHi MOeKyrnm, a 30BHILWHA nosepxHs [JHK He Mae BUPaXKeHWUX aHTUrEHHMX
OETEPMIHAHT.

Binkn, Oyayun cknagHMMKM reTeponosiiMepamn, 3i CKNagHOK MPOCTOPOBOK CTPYKTYPOK, MatoTb Havbinbll J00pe BUPaKEHY aHTUrEeHHy
xapaktepuctuky. Came gna Hux Gyna BCTaHOBMEHa MiHiMarbHa MOMeKynspHa maca, Lo 3abesnedye iMyHoreHHiCTb - 5 000. Came BOHM MatloTb
MaKCUMaribHO BUPaKEHY aHTUIEHHY BarlEHTHICTb, sika 3pOCTae 3i 30irbLUEHHSIM MONEKyNnsipHUX Mac. Hanpuknag, y sieuHoro anbOymiHy (maca 44 000)
BaneHTHICTb AOPiBHIOE 5, y TvpeornobyniHy (650 000) - 40, y remouijaHiHy (6 500 000) - 231.

BpaxoBytoun 3HaUMMICTb GINKOBUX MOSMEKYN OS5 XKUTTA MPaKTUYHO BCIX XKMBUX iCTOT, iX PI3HOMaHITTS, AKe iCHye B Mpupoai 3 NoYaTKoBUX eTanis
PO3BUTKY XKUTTS, MOXXHA BBaXKATW, LLIO iMyHHI CUCTEMM BULLMX TBAPWH MOCTINHO €BOSHOLOHYBanM i BOOCKOHanoBanmues, nepLu 3a Bce, nig BnivBom BGinkoBux
aHTurexiB. Tomy came o ixX po3nisHaBaHHs | BUOANIEHHS 3 OpraHiaMy iMyHHa cycTeMa HanbinbLL NPYCTOCOBaHa.

2.2. Knacudikaujs aHTUreHiB.
KnacudikyBati aHTUreH MoXHa o



A) ix 8iOHOWEHHI0 0 op2aHi3My, B AKOMY BOHU BUKIMKAOTb iMyHHY BignoBiab. [py Takomy nigxoai NpynHATO BAGINATH:

ayToaHTUreHi - BnacHi aHTUreHu opraHiamy, Ha ki 3 TUX Y/ HWKMX NPUYMH BigpearysBana iMyHHa cuctema. FK npaBuro, Taka peakuis
NPU3BOAUTL A0 iIMyHOMATOSMOMYHNX CTaHIB;

i30aHTUreHi - aHTUreH reHeTUYHO IQEHTUYHMX OpraHi3MiB;

romMo- (ano-) aHTUreHu - aHTUreH PisHMX OCid OAHOTO 1 TOTO XX BUAY;

retepo- (KCeHO-) aHTUreHMU - aHTUreHn ocid Byab-AKOro HLLOro BUAY;

KOMMJIEKCHi aHTUIreHMU - BVHVKAOTb SK pe3yrbTaT 00'eaHaHHs CBOIX | Yy)KOPIOHMX MOSIEKyI.

b) 3a cmpyKmypHO opeaHisauiero aHmu2eHig iX NPUMHATO OiNUTWU Ha OBi rPYNnu: TaK 3BaHi PO3YUHHI aHTUreHW | KOPNYCKYNAPHI (NapTikynipoBaHi)
aHTUreHn. [1o nepLuoi rpynn BXOAATb BCi aHTUrEeHW, MPEACTaBreHi BNacHe Morekynamu, npudomMy Oyab-skoi cknagHocTi. [pyra cknagaetbest iMyHOreHHMX
areHTiB, 3knageHnx 3 6eanivi pisHMx Monekyn (dparMeHTn KnituH abo BipyCiB, WO HE 3pYyWHOBAHI, BiPYCHI YaCTMHKM abo KNiTMHU MIKpOOPraHiaMiB, KIiTuHW
IHLIMX BMLLMX opraHi3mis). [MpyrpogHo, npy nonagaHHi KOpnyCcKyNsipHUX aHTUrEHIB B OpraHiamM, B HbOMY PO3BMBAETLCS KirlbKa iMyHHMX BiOMNOBIAEN Ha KOHKPETHI
CKMadoBi TaKOi aHTUrEeHHOI Morekyrnn. Baknveum € Te, WO CyKyrHiCTb TakuxX Bignosigen 3abesnedye KHUEBWIA pe3ynbTaT - BUMOANEHHS 3 OpraHismy
YY>KOPIOHOrO areHTa, HanpuKnag XBopoboTBOPHI GakTepii.

B) MOXnMBO KknacudpikyBaTy aHTUreHW 3a eghekmom, siKUU 80HU Hadaromb Ha OpeaHi3M. 30KpeMa, areHTW, L0 BUKIMKAKTb MiCNis NEpPBUHHOIO
NOTPpaniaHHS B OpraHiaM BiACYTHICTb peaKLii iMyHHOI CUCTEMW Ha HaCTYMHi KOHTaKTW OpraHiaMy 3 HMM (TONepaHTHICTb), Ha3MBaloTb ToneporeHaMu. AreHTu
3 MPOTUNEXHOIO Ajeto, TODTO Taki, L0 BUKNMKAIOTb MigBULLEHY PEAKTUBHICTb OpraHiaMy Npy BTOPMHHOMY MonagaHHi, HavacTille Ha3vBaloTh anepreHamm.

VVVY 'V

2.3. MexaHi3m 83aemModii aHmu2eH-aHmumisio.

AHmumino - ue 6GinkoBa Mornekyrna, ska cneumdiuHo B3aeMogie 3 BiAnoBigHMM aHTUreHoM. Bci aHTuTIna HanexaTtb 0O raMmma-rnodyniHiB crpoBaTkn
KpoBi. DyHKList iMyHOroByniHIB oyxe Aobpe BMpaxKeHa TinbkK y NTaxiB i ccaBLyiB.

CTpyKTypHO iMyHOrNOBYniH (QHTUTINO) CKNagaeTbCA 3 BENUKOI GIrkoBOI MOMNEKyNK, B 5Kl € BiQHOCHO HeBenvka (Ao 20 amMiHOKUCIIOT) akTMBHa BigMiHHa
rpyna - peuernmop. PeuenTop 3abesnevye cneumdivHiCTb LUbOoro aHTuTIna. BoHa 3acHOBaHa Ha BMCOKiM BiANOBIAHOCTi (KOMMIIEMEHTaPHOCTI) 4O CTPYKTypu
aKTVMBHOIO LIEHTPY aHTUTINA i AETEPMIHAHTHUX MPYN aHTUreHy, NPUHOMY BiAMNOBIOHICTL NMOBMHHA OYyTW HE TifbKM B MPOCTOPOBOI KOHirypaLlii aMiHOKMCNOTHUX
pagvikanis 060X B3aEMOLIHOHMX MOMEKYI, ane 1 B iX enekTpu4HmX 3apsigax (man. 16.).
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Man. 16. Bsaemogis aHTUreHy 3 aHTUTInamm

Mpouec po3snizHaBaHHS BU3HAYAETbCA CrliabkMMM MDKMONEKyNnsapHUMn (BaH Aep BaarbCOBUMMW) B3aEMOAISIMU, AKi Ail0Tb Ha AyXe Manux
BiACTaHAX MiXK Monekyrnamu. A OCTaHHE MOXIMBO fiMWe MpW MOBHIM BIigMOBIAHOCTI BiAMIHHOI YAaCTUHW aHTUTINA AETEPMUHAHTAM aHTUrEHy.
CneuundivyHUn iIMYHITET NONArae B TOMY, LLO KOXHiA aHTUreHHIN geTepMiHaHTI Bignosigae neBHe i nuwe ogHe aHTUTINO, NPOBOAUTLCS FPYMOLD
(knoHoM) niMdoumnTIB. AKWO KynbTypy TKAHWHM BMPOLLYBaTW 3 OAHOro numdounta i 3MycuTu il pobutn aHTUTING, TO BCi YTBOPEHI MONeKynu
aHTUTIN ByayTb NPOTU OQHOMO aHTUIEHY - Lie MOHOKITOHa IbHI aHmumina.

BHacnigok KOHTakTy aHTWUTINa 3 BiAMNOBIOHUM @HTUTEHOM YTBOPIETLCS MILHUA KOMMIEKC aHTUIFEeH-aHTUTINO, B AKOMY aHTUreH BTpayae
CBOI MaTOreHHi BNacTMBOCTI, HEWTpanidyeTbcsi abo 3HUWYeETbCA. B pesynbTaTti MOXNUBI Pi3Hi HAcnigkv, SiKi nepw 3a Bce 3anexaTtb Bif
BarieHTHOCTiI B3aEMOAII0YMX MOMEKyn, TO6TO Big KiNbKOCTI AeTepMiHAHTHUX FPyM aHTUreHy i peLenTopHUX rpyn aHTiTina. B aHTureHi ix moxe
OyTu BaraTo, ToAi K aHTUTINO Mae oAHy abo ABi peuenTopHi rpynu. Y pasi, SKLWO pearytoydi KOMNOHEHTN MatoTb MO OAHIN KOHTaKTHIW rpyni (Marn.
17 a), o6'eaHaHHA KOMMIEKCY aHTUreH-aHTUTINO B rpynu He BiabyBa€eTbCs i 30BHILLHIX NPOSBIB iIMyHHOI peakuii He Gyae. Npun HasBHOCTI ABOX
pPeLEenTOpHUX rPyn B aHTUTINI i AEKiNbKOX OeTepMiHaHT Ha aHTUreH MOXyTb YTBOPHOBATMCS BENWKI rpynyv MOnekyn: BiobyBaeTbcsa iX
CKIeloBaHHSA, ocaXeHHs i T.4.



Man. 17. dopmun KOMNEKCIB aHTUreH-aHTUTINO:
1- aHTUreH; 2- aHTUTINO; aHTUTINO Mae OAHY KOHTaKTHY rpyny (peuenTop) (B); aHTureH - Agi (6), Tpu (B), WICTb (r) AeTePMiHAHTHUX rpyn

AHanisyoun B3aEMOAI0 aHTUIEeH-aHTUTINO, MOXHa BigMITUTK Aeski 0cobnmnBOCTi.

1) BoHa mMoxe peanizyBaTucs TifbKv B CepeoBULLi €NeKTPONITIB, OCKINbKM

YyacTMHa ONUCaHUX BULLE 3B'A3KIB MiXK €NiTONOM i NapaTonoM BUHWKAKOTb TifNlbKNW B YMOBax, WO 3abe3nedyoTb (hOpMyBaHHS NOBEPXOHb
Hecyumx 3apsgu. Y BHYTPILWHBOMY CEpedoBWLLi OpraHiamy TBapwWH Taki YMOBM peanibHO NPUCYTHI, ane npu NOCTAaHOBLi peakuill aHTUreH-
aHTUTINO in vitro ue HeobxigHO BpaxoByBaTW.

2) OnTUManbHOK KOHUEHTpaLUIer IOHIB conen Ans Takmx peakuini € koHueHTpauis 0,85%, a ioHHa cuna po3yuHiB NOBMHHA ByTK B Mexax
0,5-0,1. 3HayHe nigBULLEHHA KOHLEHTpaUil coner NpuM3BOAUTb A0 pO3nagy KOMMMEKCIB aHTUreH-aHTuTINo, 3okpema, 15% posunH NaCl
BMKOPWUCTOBYIOTb 4S5 OTPUMAHHS KOMMOHEHTIB peakuii y BiNnbHOMY CTaHi.



3) OntTumanbHWi iHTepBan 3HaveHb pH - 6,4-8,6. lMpn 3miHax pH o 3HadveHb Ginbwe 9,0 abo meHwe 5,0 BiaGyBaeTbLCA 3CyB peakLii B
CTOPOHY Amcouiauil KOMNNEKCIB, WO TakoX BUKOPUCTOBYETLCS NPU BUAINEHHI aHTUTIN abo aHTUreHiIB.

4) OnTumanbHoO A58 B3aemogii Temnepartypoto € 37 °C, ane yTBOPEHHS KOMMNIIEKCIB aHTUreH-aHTUTINO BiaOyBaeTbCA JOCUTb e(PEKTUBHO
i Mpy Ginbll HM3bKUX TemnepaTypax. Hanpuknag, opieHTMPOBOYHI peakuii arnioTuHauii cTaBnATb Npu KiMHaTHIK (18-20°C) Temneparypi.
MigBuULLEHHS TeMnepaTypu Ha Kinbka rpagycie (0o 40°C) He nosHavaeTbCcs Ha edPEKTUBHOCTI B3aemogii, ane 6inbLl Bucoki Temnepatypu (60°C)
CTUMYIOIOTb PO3nag KOMMIIEKCIB aHTUreH-aHTUTINO, WO TaKoX MOXHA 3acToCyBaTW AN OTPUMAHHSA YMCTUX (PpaKUilnl aHTUreHy abo aHTuTIna.
BBaxaeTbces, WO TemnepaTypH1I napameTp peakuii GinbLIo Mipoo 3anexnTb Bif aHTUTIMN, HXX Big aHTUrEeHIiB, OCKINbKKU Y CCaBLiB, i 30Kpema y
NoOVHN, BUSIBNEHi Tak 3BaHi XOnoAoBi aHTUTINa. BoHu B3aeMoailoTb 3 aHTUreHamu TiNnbKu Npy TemnepaTypax Hukde 37°C.

5) MNpu NoCTaHOBLI peakuin aHTUreH-aHTUTINO in Vitro owyTuMi pe3ynbTaTth pearyBaHHS NPOSIBAAKOTLCA HE Bigpasy Mnicns 3millyBaHHS
PO34YMHIB peareHTiB, a Micnsi 3akiHYeHHS NEBHOro vacy. Y 3B'A3Ky 3 UMM peakuilo aHTUreH-aHTUTINIO YMOBHO MNo4insaTe Ha a3y B3aemogii i
a3y nposiBU. YMOBHICTb Takoro noginy nondrae B TOMYy, WO BRacHe B3aeEMOis MDK napaTonomMm i enitonom, npu iX npaBuibHOMY
po3TallyBaHHi OOWH LLOAO OAHOrO, 34iIMCHIOETBCS MUTTEBO, Of4HaK Ao ¢a3n NposiBM MOXE NPOXOAUTU Bif AEKINbKOX XBUWH 40 AEKINbKOX 4i6.
Cnig Takox nam'atatu, WO B 3aneXHOCTi Bif BMACTUBOCTEN i KOHUEHTpaUii, B3ATUX OO peakuil aHTUTIN | aHTUreHiB nposiBu pesynbrartis
B3aeMofii MOXYTb MaTu Bi4uyTHi BiAMIiHHOCTI.

ArperyBaHHsi aHTUreHiB | aHTUTIN Mae 3HaAYeHHs He TiNbKW Mpu NOCTaHOBLI peakuin in vitro. HasBHiCTb B Monekyni iMyHOrnobyniHiB sk
MiHIMyM OBOX iD€HTUYHUX aHTUIEH3B'A3YOUYMX hparMeHTIB IBHO HE € BUNALKOBICTO. ArfoTuHaLis, gka BigbyBaeTbca B opraHiami, nigcuntoe
iMoOBinisauito YyXopigHUX areHTiB, L0 akTMBHO pyxalTbcs (Hanpuknag, 6akTepin) i 3Ha4HO NPUCKOPIOE X 3HULLLEHHA Wwnsaxom dharoumTosy. Te
X came MOXHa BIOHECTW i OO YyXXOpiOHUX MOMEKyn, Lo pyxarnTbCca ANdy3inHO (Hanpuknag, WO BOMNOAITb aHTUrEHHMMU BRacTMBOCTAMM
TOKCUHIB), sIKi, BXOOAYM OO0 cKnady npeuunitata, SK npaBuno, BTpadaloTb LUKIANUBI ANSA OpraHiaMy BfacTMBOCTI i 3 BinbLUOK MMOBIPHICTIO
BUSBNAOTLCS | 3HULLYIOTLCA dparoumntamn. B o6ox Bunagkax 6yae matn Micue Hanbinbll ePekTUBHUI iIMYHHUIA dharoumTos, Npu SKOMy LOCUTb
B3aemofii OAHi€el, Wo BXOAUTb 4O arperaTty iMyHornobyniHiB 3 peuentopamu, aroumTyoyol KNiTUHK, Wob BCi, YyXOpigHi areHTn B arperari
Oynu 3HULLEHI.

3. XapaKkTepucTuka imyHHUX peakuin

Cepepa iMyHHMX peakuin HanbinbLl BUBYEHI TaKki.

Peakuis_npeuunimauii - ocagXeHHs KOMMMEKCY aHTUreH-aHTUTINO B pes3ynbTaTi arperauii OKpemMux KOMMSEKCIB B BENUKi YacTKu i
BUNagaHHA B ocad. PO34yunH npu uboMy KanamyTHiIeE.

Peakuisi_aenromuHauii - CKnetoBaHHS 4YacTok (BakTepin, kniTmH abo iX 4acToK) BiAMOBIAHMM aHTUTINOM. B pesynbTaTi yTBOPHOOTHCA
BENUKi CKYMYEHHS - FPYOKM YacToK, MOMITHI HEO3OpPOEHUM OKOM, SIK, Hanpuknag, npu arnTuHaUil epuTpouunTiB B Miasmi HECYMICHOI rpynu
KpoBi. Peakuis arntoTmuHadii, SK i nonepeaHs, 34iMCHIOETLCA 3a yyYacTio BiBaneHTHUX (MOBHMX) aHTUTIM.

HanbGinbw noka3oBvMW B NnaHi Bidyanisauii € came ui OBi peakuii - arntoTuvHaUii i npeuuniTauii, Npn SKMX YTBOPKOKTLCA (hiKCOBaHi
Heo30pPOEHNM OKOM arperaTy, L0 CKlagarTbes 3 6e3nidi ogMHULb aHTUMEHIB | aHTUTIN.

BnacHe ¢eHomeH arntoTuHauii (npeuunitauii) nonsrae B HacTynHomy. [pu BMNAgKOBMX 3ITKHEHHSX a@HTUIEHIB i aHTUTIN B PO3YMHI
MOXINUBI CUTYyaLii, KON 0Ha MoneKkyna aHTUTINa NPUESHYETLCS OOHIED i3 CBOIX aHTUIEH3B'A3YIUMX AINSHOK 40 aHTUreHHOT AeTepMiHaHTU Ha
OfHIN aHTUreHHOI YacTui, a ApyrMMm - OO0 TaKoi X, ane posTalloBaHin Ha iHWMWIA YacTui. TUM caMum OBi Taki aHTUrEeHHi YacTKu BUSBNAOTLCA




nos'asaHnmun B arperat. OCKiNbK1n aHTUreHn B TakOMy arperaTi noniBaneHTHi, MOXNu1Ba peanisauisii 3a TakoH X CXEMOK B3aeMOAii 3 HOBUMMU
MOJSIEKYNaMn aHTUTIN, a 3HaAYNTb, YKPYMHEHHS BXE iICHYIOUYMX arperartiB i MOCTyNnoBe BMNadaHHS iX B 0cad. XapakTep BUnagardoro ocagy, nepu
3a BCe, 3aneXuTb Bif BMacTMBOCTEN aHTUIEeHHOI YacTuHKM. Ynm BinbLui po3mipyn BOHa Mae, TMM KopoTwe byae dasa B3aemogii i Tum GinbLu
BUpaxeHuM Oyae ocag. Kpim TOro, BaXnvMBUM € KinbKiCTb AOCTYMHMX ANSA 3B'A3yBaHHA aHTUreHHMX gepMiHaHT. [Mpu HaaBHOCTI 4BOX
AeTepMiHaHT yTBOPIOKOTBLCS arperat y BUMMAAI NaHLUOXKIB abo HeBenukmx kineup (cnabo Buammmii ocag, WO NOBINbHO YTBOPOETLCA). [pn
30iNbLUEHHI KINbKOCTI AeTepMiHaHT 3pOCTae MMOBIPHICTb YTBOPEHHS arperaTiB y BUrMsdi TPMBMMIPHUX peLliTok (CiTOK), Wo mMarTb HabaraTo
GinbLwi po3mipun. BignosigHO WBNAKICTb YTBOPEHHS | BUPAXKEHICTb onagiB 306inbLuyoTbCs.

IcTOTHMM Ons NposiBY pe3ynbTaTiB arnoTuHaUl | npeumniTadii € i cknag aHTuTin, wo 6epyTb y4acTb B peakuii. AKWO CycneHsisa aHTuTin
BKMtOYA€E aHTUTINA pPi3HOI CneumniuHOCTi, @ aHTUreH Mae€ Kinbka Pi3HOBMAIB KOMMMEMEHTapPHUX UUM aHTUTINaM aHTUreHHUX OETEPMiHaHT,
MMOBIPHICTb YTBOPEHHS oOnafiB 3pocTae. ToMy Tak 3BaHi MNOMIKMOHANbHI aHTUTING, OTpPMMaHi 3 CUPOBATOK IMYHI30BAHUX KOHKPETHUM
noniBaneHTHUM aHTUreHOM TBapPWH, € KpawuMu B NOAiGHUX peakuisiX, HiXX Ti MOHOKITOHAamNbHI aHTUTINA, WO BOMOAITb TiNbKA OOHMM TUMOM
cneunidHoCTi.

Bci onucaHi BuLe ocobnmBOCTI B PiBHIM Mipi CTOCYOTLCS | arntoTrMHaLl | npeumniTauii, OCKifbKM NPUHLUNOBUX BigMIHHOCTEN MiXX HUMUK
Hemae. 3acToCyBaHHS LMX ABOX TEPMIiHIB CKranocs iCTopuyHo i 36epirnocs, wBuawe, SK gaHuHa Tpaguuiam. AenomuHauyiel rnpulHSamo
g8eakamu ocad)XeHHs1 aHmumiriamu KOPMyCKYSAPHUX aHmuaeHig (KNiTVH, BiPYCHUX YaCTUHOK, abo doparMeHTiB iX MONeKyn), npeyunimayieto -
ocad)KeHHs1 MoneKy, Wo 80s100ilomb aHMU2eHHUMU 8lacmueocmsimul.

Peakuisi_ni3ucy - po34MHEHHS KNiTUH abo iX KOMMOHEHTIB Nig BMAMBOM cneundiyHnx aHTuTin. La peakuisn, sk npaBuno, BUHMKAE Nicns
arnoTuHaUil KNitMH i BiobyBaeTbCcA Npyu OBGOB'A3KOBIN Yy4YacTi KOMMNNEMEHTY - CyKynHocTi 6aratbox HecneuudivHux OGinkoBux daktopis
CUPOBATKWN KPOBI, 30aTHMUX MOCUNIOBATW iIMyHHI peakuii.

Y MakpoopraHi3mi onvcaHi BuLLe iMyHHi peakuii BigbyBalTbCS B NEBHiV NOCNIAOBHOCTI | TICHOMY B3aEMO3B'A3Ky. B pe3ynbTari 34iiCHeHHs
CKITaZHOro KOMMMEKCY TUX YN iHLLIMX peakLin po3BMBAETLCH iIMyHHa BiAMNOBIAb, SKMa NPU3BOAMTL A0 3HULLEHHSA (enimMiHaLuiil) aHTureny.

Mpy HOpManbHMX yMOBax B OpraHiami He Mae aHTUTIN 4O BRACHWX aHTUreHiB. BUpoGneHHs Takmx aHTUTIN — ayToaHTUTIN - € ABuLLe
HenpupogHe. BoHO crnocTepiraeTbCsa Han4acTilwe Yy BiANoOBiAb Ha MNOSBY BMNACHMX aHTUrEHIB, 3MiHEHUX Mif BNWBOM Pi3HUX (PaKTOpPIB: TOKCUHIB,
BipyciB, 6akTepin, xiMiyHUX abo isnyHmx (nikapcbkmnx 3acobiB, ONPOMIHEHHS, OMiKy TOWO), abo nicna Aeskux 3axBOplOBaHb, Hamnpuknag,
aHTikapAianbHi aHTUTINa y XBOpUX Micrsi NOBTOPHOro iHpapkTy miokapga. Taki aHTUTINa NpoBOKyTb abo MigcuntoloTb NATONOrivYHMIA nNpouec i
TaknM YMHOM BTpayaloTb CBOK 3aXMCHY CrpAMOBaHiCTb. LLle ogHUM BiOXMNEeHHAM B OYHKUIT iIMYHHOI CUCTEMU € anepridyHa peakuis.

bionoriyHe 3Ha4YeHHs1 peakuid aHTUreH-aHTUTINIO CKNagaeTbCA B 3HELIKOMKEHHI MaTOreHHOro areHTa i nigTpumui HopmarbHOro
dyHKLUiOHYBaHHA MakpoopraHiamy. OfHak B Aesikux BuMNagkax poO3BMBaETbCA NiABULLEHA YYTNUMBICTb (rinepceHcnbinisauis) opraHiamy Ao
AKOroCb aHTUreHy, iHoAi HaBiTb 6iONOriYHO HEWTpanbLHOro - 3anaxy SIKOICb POCAMHMW, PO3YMHY HELUKIANUBOI PeyYoBMHU Towlo. | Toai BTOPMHHA
iMyHHa BignoBiab Moxe OyTW HaCTINbKM IHTEHCMBHOM, WO MOXEe 3aBgaBaTh LIKOAM LbOMY oOpraHiamy. Po3BuBaeTbCA anepridHa peakuis:
YTPYOAHEHHS OUXaHHS BHACNigoK GpoHxocnasMy, MOYEpPBOHIHHA | BUCMNAHHSA Ha LUKipi, BiavyTTa cBepbixy. Y Takmx BuMnagkax BAAKTbCA A0
MPUrHIYEHHST IMYHHOI CUCTEMW oOpraHiamy nikapcbkummn 3acobamu. Takox uerd NpUAOM BUKOPUCTOBYHOTb, LWO6G 3anobirtu BiOTOPrHEHHIO
nepecamxeHoro nioauHi opraHy, agxe rnoBHOI iIMyHHOT CYMICHOCTI OpraHiB JoHOpa i peuunieHTa NpakTUYHO AOCATTU He BAA€ETLCS.




MposiB iMyHHOI BignoBigi cneundivyHoi iIMyHHOI CUCTEMW € PI3HOMaHITHUM. Y pasi, SKWO MyTUpOBaBLUAsA KNiTMHA opraHiama HabyBae
BNAacTMBOCTEW, BIOMIHHUX Bi4 BNAcTMBOCTEW FEHETMYHO NPUTaMaHHMX WOMY KNiTWUH (Hanpuknagd, NyxnuHHI), T-kinepu BpaxarTb KiTUHK
CaMOCTIiNHO, ©6e3 BTPYyYaHHSA iHLWMX €eNeMEHTIB iIMyHHOI cucTemu. B-kinepu TakoX CaMOCTIMHO 3HULLYIOTb PO3Mi3HAHI aHTUIFEeHW, MOKPUTI
HopManbHUMK aHTUTINamu. NoBHa iMyHHa BiAMNOBIAb BUMHUKAE NPOTU OESKUX aHTUrEHIB, BnepLue noTpanyeLun 0o opraHiamy. Makpodaru, nicns
dharoumTosy Takmx aHTUreHiB BipycHOro abo 6akTepianbHOro NOXO4KEHHS, HE MOXYTb iX MOBHICTIO NepeBapuTH i Yepes AesKUI Yac BUKNOATb.
AHTUreH, WO NporwoB Yyepes aroumT, Hece Ha cobi NO3HauYKy, Ska CBiAYMTbL NPO MOro «HenepeTpaBntioBaHiCTby. ParounT TakMM YMHOM rOTyE
aHTUreH 0o «nofadi» B cUcTeMy cneumdivyHoro iMyHHoro 3axucty. BiH posnisHae aHTureH i BiagnoBigHUM YMHOM MOro No3Havae.

Takum 4nHoM, cneundiyHa iMyHHa BignoBiab Nnepeadavae pi3Hi BUNaaku B3aEMOAIl aHTUreHy i iMyHHOT cuctemu. Y HboMmy 6epyTb yyYacTb
KOMMNIIEMEHT, SKWWA TOTYE aHTUreH [o daroumTtody, carountn, obpoboTaHi aHTUreHoM Ta nogaHi nimgountam, T- i B-nimcoumnTn,
iMyHornobyniHn Ta iHWi cknagosi. B npoueci eBontouii Bupobunuca pisHi cueHapii 6opotbbu 3 yyxopigHumu knitnHamu. e pas cnig
nigKpecnuTn, WO iIMyHITET € CKnagHow BGaratoeneMeHTHOW cuctemoro. Ane, sk i Byab-ska cknagHa cuctema, iMyHiTeT mae Hegoniku. Jedekr
OLHOrO 3 efleMeHTIB NPU3BOAUTL 40 TOrO, LLIO MOXe BiAMOBUTU BCA cucTema. BuHukatoTb XBOpoOU, NoB's3aHi 3 iMyHogenpecieto, Konn opraHiam
He MOXe CaMOCTIHO NPOTUAIATY iHdEeKUiT.



NEKLIA 9
IMYHITET K IHOEKLIMHUM XBOPOBAM

1. TMoHATTA BpoAXeHOro i HabyToro iMyHITeTy
2. MoHATTA NPUPOAHOrO i LUTYYHOro iMyHITETY. Bnam BakumH i BaKUMHHMX Npenaparis
3. Wnaxun oTpMMaHHA TpaHCreHHUX opraHiamiB Ana BUpOOHULTBA BaKLMHHUX NpenaparTis.

1. ToHATTA BpoaXeHOoro Ta HabyToro iMyHiTeTy

Y cy4acHOMy pPO3yMiHHi iMYHITET 40 iH(PEKUiiHMX 3axBOpHOBaHb Chig po34insaTu Ha epodkeHul (8iH xe crnadkosuli abo eudosull) i
Habymuu (abo iHOusiOyanbHul). Takoro pogy nogin 6asyeTbca Ha HacTynHoMy. Byab-sika BuknMkaHa iH@EKUiMHUM noyaTtkom XxBopoba 3
GionorivyHoi TOYkM 30py ABNsSie cob6OI0 BUMAZOK cnmBio3y, TOBTO TPUBAKOYOro SKUMACh Yac CRiBXUTTA K MiHIMyM ABOX OpraHiamiB, OAWH 3 SKUX
(Tak 3BaHWM rocrnogap) € cepemoto iCHyBaHHA Ans iHworo. Npuyomy, OcKinbkn MoBa nae Npo xBopoOy, Take CniBXuTTa Ons rocnogaps
HecnpusTnuee, i Takoro pogy cumbio3d cnig posuiHioBaTK sk napasutuaMm, a 30yaHuka xBOpoOW cnig HasvBaTu napasvtoM. Bcei Bunagku
napasuTuamy, siKi Ham [OBOAUTBLCA CMOCTepiraTm B HaBKOMMWHbOMY CepedoBMLi, NpeacTaBnslTb cobol pesynbTaT TpMBanoi ChinbHOI
eBosoUii BUAiB, WO KONUCL BCTYNUAN B CUMBIOTUYHI B3aEMUHM, | iIHADEKLiMHI XBOpoOW B AaHOMY BMMNAAKY HE € BUHATKOM.

Ak BXe 3ragyBanocs Buwe, GinblUiCTb BUAIB BUCOKOOPraHi30BaHHMX TBAPUH MalTb 3aXMCHi hakTopu, O NepeLuKkoaXatoTb 3aCefneHHo
CBOr0 BHYTPILIHbOrO cepeaoBula Oyab-SKMMKU iHWKUMKW opraHidamamu. MNpuabaHHSa Ta BAOCKOHANEHHs LUmMX akTopiB B XOAI €BOSOLINHOro
npouecy opraHiamiB-rocnogapis Npu3Beno 4o Toro, wo 6arato BMAiB, SKi NparHyTb 40 KOSOHI3aLiil i BAKOPUCTaHHS iHLWMX OpraHiamMis, BTpayanu
30aTHICTb BpaXkaTk OpraHiamu, LLO paHile cnyxunm iMm rocnogapsimu. Ane, 3 iHworo 60Ky, eBontoLis napasntnyHMxX Bugis, WO npoxoguna npu
NOCTIMHOMY KOHTaKTi 3 BugamMu-rocrnogapsimMu, npussena 4o BAOCKOHaNeHHs akTopiB NaToreHHOCTi i BipyNeHTHOCTI napasuTiB.

ToMy BCi CriocTepexyBaHi HamMu MOeHaHHA rocrnofap-napasuT Bigpi3HATLCH, Mo-repue, BUCOKUM CTyneHeM cneuudiyvyHocTi, a ro-
Opyee, € NPUKNagoM OOCATHYTOI B XOAi eBOMtoUiil piBHOBarn M 3axmcHumMmn dpaktopamu rocrnogaps i paktopamm natoreHHoCTi | BipyNeHTHOCTI
napasuTa. YMOBHO Kaxyuu, skwo 6 B TpmBanin 6aratosikoBin 60poTbbi rocnogaps i napasuta nepemir 6yab-akun 3 NpoTUAIKYNX NApTHEPIB, Le
npu3seno 61 A0 3HWKHEHHS B xoAi esonwouil 6yab-sKkoro 3 gaHux BuAiB, i MM 6 HE ManuM MOXIMBOCTI CMOCTepiraTu Take NOEQHAHHS SK
iHdeKUiHe 3aXBOPIOBaHHS. I?lMOBipHo, came 3 Takmx no3uuin MOXXHa NOSICHIOBATU HECNPUNHATIMBICTb, HAaNPUKNag, NanHKu, sk Homo sapiens,
Ao 6aratbox XBOpOO, WO BpaxatoTb iHLWi BMAM ccaBLiB. Takuin iMyHITET i NPURHATO BBaXkaTn epodxeHUM abo eudoeuM, OCKiNbkn Byab-aka
ocoburHa JaHoro Buay 3axuLleHa Big napasuTiB iHWWX BUAiB 0COBNMBOCTAMM, LLO BUHMKIIN B XO4i €BOMIOLIT came A4aHoro Buay.

MoHATTA X Habymoeo iMyHimemy CTOCYETbCA 3axMCTy Bif TWX NapasuTiB, sKi 34aTHi OOnaTW KOHCTUTYTUBHI 3axucHi Gap'epu
(HEMPOHMKHICTL NOKPUBIB, harouMTo3, KOMMNEMEHT, 3ananeHHs) opraHiaMiB KOHKpPETHOro suay. Npuyomy Takoro poay 3axucT BUHUKAE BXE
TiNbKN B pe3ynbTaTi KOHTaKTy 3 iHEKUIMHMM MOYaTKOM i Y KOXHOI 0COBMHM AaHOro BMAY He3anexHO Bif iHLWMKX, TOMy NOro i HasuBaloTb
iHOMBIgyanbHUM. Y (OPMYyBaHHIi TaKOro iMyHiTETYy OCHOBHY pOSfib BigirpatoTb chneuianbHi 3axuMcHi paktopu i came TyT Hambinbw NOBHO
nposBnATb cebe 0coBNMBOCTI crneLianizoBaHOi CUCTEMM OpraHi3amy, siky Ha3MBakTb iIMYHHOIO.

2. loHATTA NPpUPOAHOro i LWITYYHOro iMmyHiTeTy. Buamn BakuuH i BakKUMHHUX npenaparis.



Basytouncb Ha gaHHi MeguumHK, Mikpobionorii Ta iMyHonorii, Ngn oTpUMann MOXIMUBICTb HaNpPsiMy BUKNUKATWU HabyTui iMyHiTET OO
iHEKLiINHNX 3aXBOPKOBaHb, TOMY B TEMEPELUHIA Yac MOro NPUAHATO LQINUTU Ha NPUPOAHWN | WTYYHMA. WUTYy4YHMIA iIMYHITET MOXHA BUKNIMKATK
ABOMa OCHOBHUMM LLIFIIXaMMW.

lMepwuti_nepedbayae 3abe3neyeHHs KOHTaKTy 3 XBOPOOGOTBOPHUM MoyaTkoM. BiH 3AIMCHIOETLCA TakMM YMHOM, WO6 iMyHHa cucTema
oTpuMana MOXIU1BICTb cneumdiyHO Ha HLOroO BigpearyBaTtu, ane npu LLbOMY B OpraHiamMi He PO3BUHYMNUCS CUMMTOMW 3aXBOPHOBAHHA B Ti Mipi,
fKa XapakTtepHa Ans XBopoOwu, WO BUMHUKAE NPUPOAHMM LWNSXOM. B igeani BakuuHu - npenapaty 3a JOMOMOrOK SKMX CTBOPHOKOTL LUTYYHWUIA
iIMYHITET - B3arani He NMOBWHHI BUKMUKATU Y BaKUMHOBaAHUX Byab-sknx HebaxaHux peakuii, npoTe He BCi 3 BUPOONEeHMX B AaHWM Yac BaKLMH
BigNoBigaloThb Lii BUMOSI.

CyyvacHi BakUuMHHI npenapaTtu, siki 3aCTOCOBYHOTbLCS Y BeTepuHapii Ta MeguumHi gnga npodinaktnkm abo nikyBaHHi, NPUAHATO YMOBHO
OinnTn Ha Kinbka rpyn. lNepw 3a BCe, Ue Tak 3BaHi XXWUBi BaKUMHU, LLO MICTSTb XUTTE3AaTHI XBOPOOOTBOPHI MiKpoOpraHiamm, ane Taki ix
BapiaHTK, AKi He 3[4aTHi BUMKNUKaTK 3axBoptoBaHHA. Cepepn Takux npenaparis, WO 3aCTOCOBYBaNUCA B MpakTULi BakumMHaLuil BioOMi Tak 3BaHi
reTepo- i 20Mos102iyHi Xusi sakUuHU. Npuknagamm reTeponoriyHNX BakUWH € BakUMHHI npenapatu E. [xeHHepa i npoTnTyGepKynbO3Hi BakLMHK
Ha OCHOBI 30ygHMKa MULadyoro Tyb6epkynbody. B 060x Bunagkax B opraHiam nogen npu LWenneHHi BBOAMMAN MIKpOOpraHiamMmu, WO BUKIUKAOTb
NnoaibHi 3axXBOPIOBAHHA Yy IHWMX CCaBUiB - KOpiB i Muwen BignosigHo. [lig romMonoriyHMMM XMBMMM BaKUMHAMK PO3YMIilOTb LUTAMM
MiKpOOpraHi3miB, O BIiQHOCATbCSA OO NATOreHHOro Ans fNAWHW BuAy, ane MarTb Oinbll HU3bKWA CTYMiHb NMATOreHHOCTI i BipyNEeHTHOCTI B
MOPIBHAHHI 3i 3BMYaHMMK WwTamamu. OTpuMaTtu Taki aTTeHipoBaHi (TO6TO ocrnabreHi No BipyNeHTHOCTI) wTaMnm MoXHa abo LUNAXOM
nacupyBaHHs 4Yepe3 OpraHiaM ManoCnpPUNHATIMBOrO rocrnogapsi, abo LUMSXOM TPUBAanNoro KyrbTUBYBaHHA Ha MOXUBHWUX cepefosullax 6e3
KOHTaKTy 3 rocrnogapem, abo wnsxom Bigdopy CnoHTaHHUX abo iHAYKOBAHWUX MYTaHTIB BUXIOHWX BUCOKOBIpYNEHTHMX hopM. Mpu uboMy B Xoai
OTPUMaHHS MpUAATHOrO ANS BaKuMHAaLil wWTaMy HeobxigHO Tak NpoBecTn ocrnabfieHHs BipYNeHTHOCTI, Wob He cTanocd 3HWKHEHHS abo
3Ha4yHOro ocrnabneHHs iIMyHOreHHOCTi, TOOTO, 34aTHICTL BUKNMKATK iIMYHHY BignoBigb. Cnig BiAMITMTK, WO came 3a 30aTHICTI0O CPUYUHATH
Aobpe BMpaXkeHy iMyHHY BiAMNOBIAb MBI BaKUMHM NepeBEPLUYIOTh BCi iHLWI BaKLUMHHI npenapatu. NosiCHEHHAM LbOMY, NMOBIPHO, € 36epexeHHs
XMBOK KIITMHOK abo BipYCHOK YaCcTUHKOK GiNbLUOCTI aHTUrEHiB, Ha AKi 34aTHa pearyBaTu iMyHHa CUCTeMa, WO i pobuTb iMyHHY BiAnoOBiAb
HaMBIiNbLL LUIMPOKOK MO HABOoPy aHTUTIN i KNITWUH iIMYHOMNOrYHOT Nam'aTi i, oTXxe, 6inbLl NOBHOLIHHOHO.

Opyry rpyny cknagatoTb npenapaTu, Wo MICTATb He 3pYWHOBaHI, ane no3baBneHi XMTTe3gaTHOCTI KNiTUHM abo BipyCHI YacTkun 36yaHuUKa,
Tak 3BaHi BOMTI BakuMHU. [1nsa iX OTpMMaHHA CTapaloTbCsl 3aCTOCOBYBATWU Taki Cnocobu yMepTBIHHS MIKpPOOpraHiamMiB (HarpiBaHHs, o6pobka
NEeBHUMM XiMIYHUMW peyoBUHaMM), SKi 6 He pyrHyBanu X OCHOBHI aHTUreHu. NpupoaHo, WO B KOXHOMY KOHKPETHOMY BMNadKy npu po3pobui
TOro 4K iHWOro npenapary AO0BOAUTLCH eMnipu4HO niadupatn ymoBu o6pobku, Wwo obymoBrieHO ocobnmBocTaAMM ByLOBU aHTUTEHIB Pi3HUX
30yaHuKiB. Taki BaKUMHKN BBaXKatoTbes Binbll 6e3nevYHMMK, OCKINbKX B MOPIBHSAHHI 3 BaKUMHAMM NEPLUO| rpyny BUKITMKATU 3aXBOPHOBAHHS HaBiTb
y oci6 3 nocrnabneHnm iMyHHUM CTaTyCOM BOHW He 34aTHi.

OpfHak i y umx npenaparis € CBOI HEAOMIKW:

» no-nepLue, iIMyHITET L0 BUHUKAE MiCNA iX BBEAEHHS, 3a3BMYa/ MEHLL TpMBanun i € BinbLlu cnabkum no Hanpy>XeHOoCTi (IHTEHCUBHOCTI),
HiX Nicnst BBEAEHHSA BaKUWH NeEPLUOI rpynu;

» no-gpyre, GinNbLWICTb TAaKMX BaKUUH MOXe AaBaTn HebaxaHi NnobivHi edekTn, 0cobnmBo y ocib, CXUNbHUX 40 anepriyHnX peakuiin.




[na 3anobiraHHa Takoro poay HebakaHux edpekTiB, Wwe Ha noyatky XX cTtoniTts 6yno 3anpornoHOBaHO XiMIYHO ouuwiatn npenapaTm
BOUTUX i 3pynHOBaHMX OakTepianbHMX KNiTUH abo BipyCHMX 4acToK Bi4 Tak 3BaHuX GanactHux (To6TO HeoOOoB'A3KOBUX AN BUPOOGMEHHS
NoTpibHOI iMYHHOI BigNoOBIAi) KOMNOHeHTIB. Lle npu3Beno 4o nosieum e ABOX rpyn BakUMHHMX Npenaparis.

Mepw 3a Bce, 6a3youmnchb Ha NpoBeaeHux B KiHUi XIX cToniTTa 4OCNimpKEHHAX MeauKiB i Mikpobionorie, iMyHONOrM NPUALLINM A0 BUCHOBKY,
LLIO NpWU AesiKuX 3aXBOPHOBAHHAX OCHOBHE YPaXKEHHSA OpraHiamy-rocriogapsi BUHMKaE nig, Oi€t0 KOHKPETHUX PeYvyoBUH, BUPOBNEHMX NaToreHoM —
TOKCVHIB - i LLIO A5 3aXUCTY OpraHiaMy Big 4aHOi XBOpobU 4OCUTb BUPOBSIEHHS TM aHTUTIN caMe NPOTU TakMX TOKCUHIB. EKCnepuMeHTn, B SKNX
opraHiamam B HEBENUKUX A03ax BBOOUIMW OYMLLEHI npenapaTn TOKCUHY, NigTBepaMnn NpaBUbHICTb Takoro Hanpamy, i noganslui 4OChiXeHHS
npvBenu OO CTBOPEHHSI 0COONMBOI FPynyM BaKUMH, Tak 3BaHUX aHamMOKCuHig. Lle npenapaTtu, siki BUKOPMUCTOBYHOTbCS AN BakuuHaLil Ta
MICTATb 0COBNBMM YNMHOM 0BPOBAEHN OUNLLEHNIA TOKCKH, MPUYOMY NOro o6pobka NOBUHHA NPOBOANTUCS TakMM YMHOM, LLOO TOKCUH BTpaTMB
CBOI TOKCUYHI BMacTUBOCTI (3BiACK Ha3Ba: NpUCTaBKa «aHay Nno3Hadae B JaHOMY BMNALKy 3anepeyveHHsi, TO6TO «HETOKCUMH»), arne 0boB'a3koBO
36epir iMyHOreHHiCTb, TOBTO 34aTHICTb BUKNMKATK iIMYHHY BignoBiab.

OfHak He y BCiX BMMagkax CMMMNTOMM 3aXBOPHOBaHHS MOB'A3aHi TifbKM 3 TOKCUMHAMW i ANs BUPOGMEHHsT MOBHOLIHHOT iMyHHOI Bignosigi
HeobXigQHO BMPOBNEHHSA aHTUTIN NPOTM KOHKPETHUX aHTUreHiB GakTepianbHUX KNiTUH abo BipyCHMX 4YacTok. Micna OuYULLEHHS | KOHUEeHTpauii
TaKMX KOHKPETHMUX aHTUrEeHIB, i CTBOPIOIOTb BaKUMHU YeTBepToi rpynu. OCKiNbK1 Npu BUrOTOBIEHHI Takux npenapariB 3aCTOCOBYOTb METOAU
XiMIYHOrO OYULLIEHHS PEYOBWH, Taki BaKUWHW TpaguUiMHO Ha3uBaloTb B POCIMCbKOMOBHIN fiTepaTypi XiMidHi. Xoya Taki BakuMHUW, Ha Xalb,
KOLITOBHI Yy BMPOBHULTBI, iX 6Ge3neka Ta HaWMmeHWa 34aTHICTb BUKIMKATU HebakaHi nobivHi edrekTn pobuTb Ui BakKUuMHM HaWOINbLU
nepeBaXXHUMK NS 3aCTOCYBaHHS.

B kiHUi XX cTONITTS 3aBAAKN PO3BUTKY FrEHETUYHOI iHXKEHepIi 3'ABMIMCS HOBI MOXITMBOCTI OTPUMAaHHS Takmx BakuuH. OcobnumBi TpyaHOLLi B
OTpMMaHHI Byab-IKMX BaKUMHHUX NpenapaTiB CTBOPHOE 000B’si3koBe 3abesneyeHHsa HancyBopilmx 3axoqis 6esneku npu poboTi 3 natoreHamu.
Tomy MOXIMBOCTI KIOHYBaHHSA reHiB, O KOHTPOSOKTL BUPOOKY OCHOBHUX aHTUreHiB XBOPOBOTBOPHMX BakTepini abo BipyciB Ta nepeHeceHHs
iX B iHWIi opraHiamu BigKpvBatloTb Benu4yesHi nepcnektnen. OTpuMaHHS pekoMBiHaHTHUX (TPaHCreHHUX) OpraHi3miB, O CUHTE3YHTb OCHOBHI
aHTUreHmn 36yaHMKN, 3Ha4YHO 6 CNPOCTMIO i 34eLeBiNo BUPOOHNLTBO BaKLMHHUX Npenapari..

3. lUnAxun oTpMMaHHA TPaHCreHHUX opraHiaMiB AnA BUPOOHULUTBA BaKLMHHMUX NpenapariB

JocnigxeHHs Takoro poay iHTEHCUMBHO NPOBOAATLCA B 6araTbOX KpaiHax i TyT MOXHA BUAINUTY AeKinlbKka OCHOBHUX HaMNpPsIMKIB.

1. Nepue - ye ompumaHHs mpaHc2eHHUX 0OHOKIIMUHHUX (BaKTepin i ApKOKIB) OpraHiaMiB, B KNITUHAX SKMX AOMaratoTbCs NigBULLLEHHHSA
eKcnpecii reHiB xBopoboTBOpPHUX BakTepin abo BipycCiB.

2. Opyre - ue ompumaHHsi pekoMbiHaHMHUX 8ipycie Ha OCHOBI BipPYCIB POCIIVH i BipYCiB, LLO BUKINKaKOTL 3aXBOPIOBAHHA Y NoanHW abo
TBapuHu. baxaHo, wob Taki ribpnaHi BipyCHi WiTamn 36epiranu 30aTHICTb PENPOAYKYBaTUCS B KITiITUHAX POCINH, ane npu LbOoMy He BUKNUKanm
Yy POCANHN CEPMO3HOro 3aXBOPHOBAHHS i, 3BUYAMNHO X, 3abe3nevyBanu CMHTE3 aHTUIEHIB BipyCiB, MAaTOreHHMX A5s ccaBuiB. PO3MHOXEHHSA Takmx
riopugHuX BIpyciB B pocnuHax i nopanblue BUAINEHHS BXe 3 POCMAMHHOIO Marepiany NoTpibHMX ANS CTBOPEHHS BaKUWHW aHTUreHiB Aae
MOXXIMBOCTiI OTPMMaHHS HanobinbLL AeleBMX BaKUMHHUX Npenaparis.

3. TpeTin Hanpsam nepegbadae OTPUMAHHA TPAHCTEHHUX POCIMH, 3A4ATHUX CUMHTE3yBaTW NOTPiIOHI aHTUreHn. 3 Giomacy TakMx POCIMH
TakoXX MOXHa OTpPUMYBaATWM BaKUMHHI npenapaTh pPi3HOro npu3HavyeHHA abo X, SKWO aHTUreH MOXe BUKMMKaTW iIMyHHY BignoBigb npu
nepopanbHOMy (4Yepe3 poT) BBEAEHHI, Taki poCnNnHM MOXHa Oyae BXuBaATKM B Ky HE TiNbKM SK NPOAYKT XapyyBaHHA, a W SK BaKUMHHWN
npenapar.



Ockinbkn WMpoKkoMacwaTtabHa BaKuuHaUis HaceneHHs i CinbCbKOrocnoAapCbkUX TBApPWMH BUMAarae 3Ha4YHUX BUTPAT He TiNbKM Ha
BMPOBHULTBO nNpenaparis, ane 1 Ha iX 3acTocyBaHHS (MaeTbCH Ha yBa3i onnaTa npawi Meaukis i BeTepuHapiB), BeOyTbCs pO3poOKM Tak 3BaHUX
KOMMIIEKCHMUX BaKUWH, WO MICTATb a@HTUIEHW PIi3HUX XBOPOOOTBOPHUX MiKpoOpraHiamie. Tak 3BaHi Ou-, TpU- | NOMiBakUMHU BXEe MaloTb
3aCTOCYBaHHS, i NpOBOAUTLCS NOCTiMHA poboTa No CTBOPEHHIO HOBMX NOAiOHMX Npenaparis.

LTy4HUn iMyHITET CTBOPEHMM 3a AOMOMOrol BakKUWH Ha3uBalTb akmueHuM. OCKiNbKM B OpraHi3mi B pesynbTaTi BakuumHauii
po3BMHYNach iMyHHa BignoBigb Ta 30epiraloTbCA KNiTUHU iIMYHHOI Nam'siTi, TO MPM HACTYMHUX KOHTAKTax 3 TakuM e 30yOHMKOM OpraHiam
BignoBsigae BupobneHHAM aHTUTIN. Taka bopMa iMyHITETY, SIK NpaBumo, 36epiraeTbCa NPOTArOM AEKINbKOX POKIB.

Opyra > doopma LUTYHHOrO iMyHITETY CTBOPIOETLCSA LLMSIXOM BBEAEHHSA B OPraHiaM BXXe roTOBUX, BUPOONEHMX B iHLLOMY OpraHi3aMmi aHTUTIN
NpoTK KOHKpeTHoro 30yaHuka. Llen imyHiTeT 36epirae cBoto eheKkTUBHICTb, K NpaBunio, 6IM3bKO MiCALS, OCKINIbKWU BBEAEHI aHTUTIfNa NOCTyNnoOBO
PYMHYIOTbCA B Mfasmi KPoOBi, @ BMACHWX aHTUTIA, 34aTHUX 3aXUCTUTWU Big AaHOro 36yaHuKa, opraHiam He Bupobnsie. ToOMy Takui LUTYYHUN
iIMYHITET, CTBOPEHMIA 32 ONOMOrO Npenaparis, WO MICTATb aHTuTINa (iX 3a3Buyan Ha3nBaTb CUPOBaTKaMW) Ha3MBalOTb MacU8HUM.

OTpyMaHHSA cnpoBaToK, NPUMAATHUX AN CTBOPEHHS LUTYYHOrO MacMBHOIO iMYHITETY, 34IACHIOITb HanNYacTiWe LUAsiXOM MpPOBeAEeHHS 3a
cneuianbHOK CXEMOK TpMBanoi iMyHisauil TBapuH 36yaHNKOM Byab-IKOro 3axXBOPHOBAHHA MOAUHU. MOXITMBO TakOX OTPMMaHHS CMPOBaToOK 3
AOHOPCBKOI KPOBi BUCOKOIMYHHMX MO BiAHOLUEHHIO 4O KOHKPETHOI XBOpOOU ntogen, oaHaK Taki CUpOBaTKM BUTOTOBIIAIOTL 3HAYHO pigLue.

Ana npodinakTnkn iHPEKUinHNX XBOpoO 3acToCoBYHOTb 06MABI (POpMM LUTYYHOrO IMYHITETY, ane akTUBHWM LUTYYHUN IMYHITET Mae
HabaraTo Oinbll LWMPOKe MOLMPEHHS. Binbll HiK CTOMITHA iCTOPiS 3aCTOCyBaHHA MacoBUMX LenneHb (Tak TpaguuiinHO Ha3uBalTb MEeLUKK
BBEAEHHSA BaKUMH) HAOYHO MoOKasana, Wo iMyHi3auis HaceneHHs 3a [OMOMOrol BakuMH € Haukpawum crnocobom 6GopoTbbu 3
XBOPOBOTBOPHUMM MikpoopraHiamamn. Ockinbkn 6Ginbliicte 36yaHUKIB XBOpo6 - ue obniratHi napasuTtu. LWNsxom CTBOPEHHS LUTYYHOro
aKTMBHOIO iMyHIiTETY Yy BinblIOCTi Nogen MOXHa OOMOITUCA Takoi cuTyalil, KONn MMOBIPHICTb MOWKUPEHHS Ta NIATPUMKW Takoro Buay 6yae
Mi3epHO Mana abo X B3arani HeMoXxnmBa. 3a JaHuMK enigemionoris, 3arpo3a enigemin 3HMKae nicns OCArHEHHS iMyHITeTy Yy 75% HaceneHHs,
a 6inbLU BUCOKMI BIACOTOK iIMyHHUX JIOAEN MOXe NPU3BECTU 4O MOBHOrO 3HMKHEHHS 30yAHMKA TOrO YW iHLWIOrO iHEKLIMHOIrO 3aXBOPIOBAHHA SAK
Buay. lMpuknagamu egeKkTUMBHOCTI Takoro nigxody MOXe CRyXWUTW BIACYTHICTb B JaHMKA 4ac enigemin Bicnuv Ta noniomienity, padiwe
HaHOCMKBLUNX BENMYE3HY LIKOAY NoACTBY.

3 MeTol NPodINakTUKN iHPEKLiIHMX XBOPO® NACUBHMI LUTYYHUIA iIMYHITET CTBOPIOIOTE, SIK MPABUSO, TiNMbKN Y NEBHOIO KOHTUHIEHTY OCIb,
AKi 3MyLLeHi no cnyx6i abo B cuny o6CcTaBuH, WO CKIIagalTbCH, KOHTAKTyBaTH 3 XBOPOOOTBOPHMM NOYaTKOM (fikapi, 06CnyroByo4mMn nepcoHan
MeOMYHWX 3aknagis, NpauiBHUKM BIONOBIAHWX HAyKOBO-AOCMiAHWX flabopaTtopint i BUPOOHUUTB). MOXyTb TakoX OTPUMYBATH iH'EKLii CUPOBATOK i
noan, ki BUMYLLEHI KOHTaKTyBanu 3 XBOPMMU Mif Yac crnanaxy, Hanpuknag, poandi i cycian XBopux.

MpupogHun iMyHITET BUHWKAE Ge3 BTPyYaHHS FMOOUHW TaKOX NpeAcTaBneHMn ABoMa dopmamu. Tak 3BaHMW NOCTiHeKUuinHun
iMyHiTEeT BUHMKaE MiCNa nepeHeceHoro 3axBoptoBaHHA. BiH 3abesneyye HeCnpUUHATAMBICTL 0O Aesknx XBopob, abo, Mae B CBOIM OCHOBI
PO3BUTOK Yy XBOPOro iMyHHOI BiAMoBiAi, WO Npu3BoauTbL A0 (POPMYyBaHHS i TpMBaroro (iHoAi Ha BCe XUTTS) 30epexXeHHs1 B opraHiami BignosigHnX
KNiTUH iIMYHHOI nam'aTi. PakTUYHO Te, YOro Meavku HamaralTbCs OOCArTM LUMSXOM BakUMHaLil, B JaHOMY BMMaAKy BioOyBaeTbCA MPUPOAHNM
wnsaxom. Taka doopma 3axucTy opraHiamy iMeHYeTbCA NMPUPOAHUM aKTUBHUM iMYHITETOM.

AHanoriyHo NPUPOLHMIA NAaCUBHUI IMYHITET MOXE BUHUKATU AK pe3ynbTaT NOTPanmsaHHS Y BHYTPILLHE cepefoBULLE OpPraHiaMy aHTUTIN, SKi
NPOOYKYOTbCA iHLUMM OpraHiaMoM. €OUHOK0 CUTyaUi€, KON MOXITMBO NPUPOOHE MPOHUKHEHHSA aHTUTIN 3 OQHOro OpraHiamy B iHLWIWIA, € nepiog
BHYTPILLHbOYTPOGHOro PO3BUTKY Y CcaBLiB. BcTaHOBNEHO, WO iMyHOrnobyniHu knacy G 3gaTHi gonaTtu nnaueHTapHui 6ap'ep i nepemiwartumcs 3



MaTEPUHCBKOrO OpraHiamy B KpOB MnoAy, sSiKUn pO3BUBAETLCS. AKLWO KOHLEHTpAaUisi NEBHUX aHTUTIN BUSIBNAETbCA AOCUTb BMCOKOK, TO MiCns
HapPOMKEHHS, 40 TUX Mip, NOKK e 30epiraloTbCAa MaTEPUHCBKI aHTUTINA, HEMOBIISI MOXe He CNPUAMATU KOHKPETHE 3axBOpoBaHHS. HeobxigHo
Bif3HAuUUTK, WO B MEOMYHIN NiTepaTypi 4OCUTb YacTO Takui iMyHITET Ha3MBalTb BPOLXKEHHUM, YOrO 3a Cy4aCHMMW YABIEHHAMU pobuUTn He
cnig, ocKiNbkM AaHa dopma 3anexuTb Bif iIMyHHOro cTaTtycy MaTepi i NPOSABNSAETbCS HE Y KOXXHOr0O HOBOHAPOMKEHOro, TO6TO BiAHOCUTLCA HE
00 BMAOBOrO, a A0 iHAuBIQyanbHOro iMmyHiTeTy. Habarato 6inbw Baanot i Hanbinbl NOLMPEHOI0 B AaHWUA Yac APYro Ha3BOK MPUPOOHOro
NacKBHOIO IMYHITETY Crig BBaXkaTn TEPMIH NNaLeHTapHUM iIMYHITeT.

MigpcymoByoun BMKNageHy B LbOMY po3Aini iHpopmauilo, MOXXHa HaBeCTU Taky CXemy CniBBiAHOLLEHHSI POPM IMYHITETY [0 iHEKLINHUX
3axBoptoBaHb (man. 18)
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Man. 18. Cxema cniBBigHOLWEHHA bopM iMYHITETY A0 iHdeKUinHnX 3axBoptoBaHb (MecHakesud A.l., 2007)




NEKUIA 10

IMYHHUIA CTATYC. IMYHOOE®ILUUTHUA CTAH

1. 3aranpHi 3aKOHOMIPHOCTI ()YHKIIIOHYBaHHS IMYHHOI CUCTEMHU.
2. TIoHATTS IMYHHOTO CTaTyCy 1 HOr0O OCHOBH1 XapaKTEPUCTHUKH.
3. IMyHOoOEedILUNT.

3.1. Bpomxeni imyHOaeDILIUTY.

3.2. [Ipunbani imyHOAEDIITUTH.

3.3. AyTOIMYHHI1 3aXBOPIOBaHHS.

3.4. CHIA.

1. 3aranbHi 3aKOHOMiIPHOCTi (pyHKLiOHYBaHHSA iMyHHOI cMCTeMU

MopyLieHHs MexaHi3miB pearnisauii iMyHHOI BignoBiAi NpnM3BoaUTbL A0 Pi3HUX MaTomnoriv iMyHiTeTy, HebeanevyHnm Ana 340POB'S | XUTTS.
Hanbinbw 4acto 3ycTpivdaetbca hopma Takoi naTonorii - iMyHoMnoridHa HegoCTaTHICTb, abo BigNOBIAHO A0 3aranbHONPUAHATOI MiXXHapPOAHOI
TepMiHonoril iMyHoAedILUMTHUA CTaH.

KopoTeHbkO po3rnstHeMO 3arasibHi 3aKOHOMIPHOCTI (PYHKLIOHYBaHHS iMYHHOI CUCTEMM.

IMo-nepwe, eeKTUBHICTL POBOTU iIMYHHOI CUCTEMW 3acHOoBaHa Ha banadci ii komrnoHeHmie. KoXXeH KOMMOHEHT iIMyHHOI CucTeMun B
3HAYHIN Mipi NOBTOPKOE (OYHKLII iHWWX KOMMNOHEHTIB. TakMM 4YMHOM, AedEKT YAaCTUHU KOMMOHEHTIB iMyHHOI CUCTEMM 4acTo Moxe OyTu
KOMMNEHCOBAHUM iHLWWMK ii KOMMNOHEeHTamu. Tomy, SKWO Yy noavHuM € aedekt byab-aKoro iMyHHOro KOMMOHEHTa, SIK OOMOMIKHMI 3acib
HeobXiQHO BUKOPMCTOBYBATW Npenapaty, Lo NoKpaLLytoTb MeTaboriam KniTuH.

IMo-Opyee, KNiTUHN iIMYHHOI CUCTEMW 3LiACHIOITL CBOI OCHOBHI (byHKUIT 8 akmusHOMY cmaHi. FTONOBHUM CTUMYINOM AN akTMBi3aLii BCiX
KNiTUH iIMyHHOT CUCTEMU € aHTureH. Arne iCHylTb CUTyauil, KONn aHTUreH BUCTYNae B poni nepeBaxHoro pakropa. Hanpuknag, sigoMun
heHOMEH Tak 3BaHUX fiefadnx NenkoumTiB, SKi He4OCTaTHLO aKTUBHO pearyTb Ha YyXopiaHui cybeTpar.

lMo-mpeme, cTyniHb akTuBi3aUii iIMYHHOI CUCTEMU r108's3aHa 3 pieHeM CyKyrnHocmi ii KOMroHeHmig. Y 300pOBUX NoAeN KiNbKiCTb i
IHTEHCUBHICTb B3a€EMO3B'A3KIB MDK KOMMOHEHTaMu iMyHHOI cUCTeMu 3a3Buyan MiHiManbHi. py BUHUKHEHHI 3ananbHOro npouecy nig yac
aKTMBHOI poBOTU IMYHHOI CMCTEMM TX KiNbKICTb Pi3KO 3pocTae. B pasi noantneBHoro pesynbTaTty (Nicns ogyXaHHs) B3aEMO3B'A30K KOMMNOHEHTIB
3HOBY 3HWXYETbCS. XPOHIYHMI XXe NpoLeC XapakTepusyeTbCa NiGTPUMKOK BMCOKOMO PIiBHS CYKYMHOCTI iIMyHHUX KOMMOHEHTIB (B OCHOBHOMY B
Kinbka pasiB Ginblue, HXX Y 340POBUX NOAEN), WO PO3LIHIOETECS K CUHOPOM Hamnpy>XeHOCTi iMyHHOI cuctemMu. Lle NoACHIOETbCS TUM, WO 3a
AaHnX 0B6CTaBWH iIMyHHa cucTeMa MPOAOBXYE aKTUBHO BOPOTUCH 3 YYXKOPIAHWMM areHTOM, NiATPUMYKYM MOro Ha MEBHOMY KOMMEHCOBaHOMY
PiBHi, ane He 3gaTHa MOBHICTIO MOro nikBigyBaTU. 3aroCTPEHHS XPOHIYHOMO MPOLIECY MOXHA MOSICHUTU 3pUBOM e(eKTUBHOI poBoTU iIMYHHOI
CMCTEMM MiCNSA TPUBANOro HaMpPYXXeHHS.

2. MoHATTA iMyHHOrO cTaTycy i NOro OCHOBHi XapaKTepPUCTUKU



XapakTepuctuky cmaHy iMyHHOI cucmeMu Op2aHi3My, eupa)KeHy SIKICHUMU i KiNlbKiCHUMU rfoKa3HUKaMu ii KOMMoHeHmis,
Hasuearomb iMyHHUM cmamycom (imMyHozpama). BusHayeHHs1 iMyHHOro crtaTycy NpoBOAsATb 3 METOK BCTAHOBIIEHHSI BIPHOro AiarHosy i
nigbopy mMetoaiB nikyBaHHA. BusiBneHi 3MiHM iMYHITETY OLIHIOIOTBLCS HE i3011IbOBAHO, @ B KOMMIEKCI 3 iHAMBIgyanbHMMN OCOBNIMBOCTSIMU CTaHy
NOAVHN | JaHUMW HLUUX OOCHiKEHb.

TakuM YMHOM, IMYHHWUIA CTaTyC BU3HAYae B CyMi iHOMBIAyanNbHY peakTUBHICTb opraHiamy i Bigobpaxae Ti Mexi B3aeMogii 3 HAaBKOSTULLHIM
cepefoBuLLIEM, 32 KUMKW HOpMarnbHa peakuis NepeTBOPETLCH B naTtonoriyHy. byab sike roctpe 3axBOPHOBAHHS HE € Hacnigkom Toro, Lo B
HaBKOMLLIHBLOMY CepeaoBULLi € BCinsAki xBopoboTBopHi BakTepii. Akbu ue 6yno Tak, To Noan NOCTIMHO XBOpiINu 6. Ane XBOPItOTb TiNbKU Ti, XTO
pearye Ha NeBHWUI Bug GakTepin, NaToNoriYHMM ANt HBOTO.

AKWOo BUXOOMTM 3 LLbOro, TO MOXHa CKka3aTu Npo TPWU PiBHI peakTUBHOCTI OpraHiamy, Takux sik: moJsiepaHmHicmb, pe3aucmeHmHicms i
iMmyHimem.

TonnepaHmMHul OpraHiaM He Mae 3axuCTy Bif NATOMOMYHMX YMHHUKIB. BiACyTHICTb 3axucTy Mpu3BOoAUTb OO0 PYMHYBaHHA OpraHiamy i
cmeprTi. Lle BinByBaeTbcsa npu imyHogediuuTax.

Pe3ucmeHmHull opraxiam npu 3ycTpidi 3 NaTonoriyHMM areHToOM pearye BKOYEHHAM iMyHHOT cuctemm ana 6opotbbum 3 HUM. Pesynbtat
uiel 6opoTbbu Byae 3anexatu Bif MNOTYXXHOCTI 3aXMCHUX MEeXaHi3MiB, KiNbKOCTI i AKOCTi naTtoreHa. Lia 6opoTbba NposBnaeTbCs ik NaTonoriyHmn
npouec.

IMyHHUU opraHi3am B3aemogie 3i 36ygHMKOM, i pe3ynbTaT WMOro peakuii - ue 3HUWEeHHA 30ygHWKa Ha piBHI HOPMarbHOro 3axucTy
opraHiamy. Ane Takuh pPO3MNOAiN Ay)Xe YMOBHMM | BIiAHOCHUW. Hanpwuknag, opraHiam, TOMNEepaHTHUA OO OAHOr0 aHTUreHy, Moxe OyTu
PE3NUCTEHTHUM [0 HLWOrO i iIMyHHUM 0 TpeTboro. Kpim Toro, iCHytOTb i MPOMIXHI BUOW peakuii. Lle BiAHOCUTLCA 00 XPOHIYHMX 3aXBOPIOBaHb,
KONW 3axXMCHi CUnK IMYHITETY HE MOXYTb OCTaTOYHO 3HULLUTU aHTUrEH, ane B TOW Xe Yac He HagalTb NOMY MOXMUBOCTI 3pyNHYBaTKU XBOPUI
opraH abo TkaHuHy. Lia 6opoTbba wnae 3i 3amMiHHMMKM ycnixamu, TOBTO nepioan pemicii (ogyXaHHS) 3MIHIOTLCA MepiogaMy 3aroCTPeHHS
XPOHIYHOro 3aXBOPIOBAHHS.

Takum 4mHOM, B 60pOTLOY 3 MAaTOreHoM BKMOYATHCH BCi BULL PiBHI OpraHiamy, B TOMY YMCAi CUCTEMU XUTTEAIANbHOCTI. OpraHiam B
UbOMY BMMagKy npaue Ha Mexi. KomneHcaTopHi peakuii MOXyTb [OCAMTU Takoi Cunu, WO MNoYMHalTh YypaxaTucsa Ccuctemu
XutTtesabesneyeHHda. Hanpuknaa, npy nuxoMaHui Temnepatypa Tifa B pesynbTaTi TEPMIYHUX peakLii MoXe NepeBu T AoNyCTMMY | cTatn
NPUYNHOIO CMepPTi. Y LbOMYy BUNagKy CMepTb € LiHOW aganTauii. Lle nuwe ogMHn4HMin npuknag, ane 1 BiH Nokasye, 9K BaXMBO A9 opraHiamy
MaTu XOpPOLLMIA IMYHOMOTIYHNIA CTaTyC.

[ocnigXeHHs1 iIMyHHOro cTaTycy Bko4vae B cebe:

1) BU3Ha4YeHHA rpynu KPoBi i pesyc-gakTopy;

2) 3aranbHuUin aHarni3 KpoBi 3 PO3ropHyYTOO fIeNKorpamoro abo opmynoto;
3) BU3HAYEHHS KiNTbKOCTi iMyHOrnobyniHis;

4) gocnigpkeHHs nimdounTis,;

5) pocnigxeHHs charoumMTapHOi akTUBHOCTI HEUTPOQiniB.



KpiMm LbOro, icHyloTb ABa eTanu iMyHONOorivYHoI giarHocTuku. Mepwwnii etan BusiBNsae «rpyGi» aedekT B iMyHHIN cucTtemi. JocniokeHHS
NpoBOAATb 3a OOMOMOroK NPOCTUX, TakK 3BaHUX OPIEHTOBHUX MeTogiB. Lle TecTn nepworo piBHs. LiMM mMeTogoM BM3HaYaTb ABagUsTb
NMOKa3HWKIB: KifbKiCTb nenkoumnTie, nimgouunTie, pisHOMaHITHMX nigrpyn T-nimdouunTiB, piBHi imyHornobyniHie (Jg) A, M, J, E, KoHUeHTpauito
LMPKYIIOIOYMX IMYHHUX KOMMIEKCiB Ta iH. Ha uboMy eTtani BpaxoBYHTbCH KifbKICTb KMiTUH, X MPOLEHTHE CNiBBIOHOLWEHHS i dyHKUiOHanbHa
aKTUBHICTb.

Ha gpyromy eTtani, gkwo Oynu BuSABIEHI BiOXWNEHHA B OPIEHTOBHUX TecTax MpoBOAUTbCA Oinbll peTernbHUI aHani3 CTaHy iMyHITeTy.
TecTun gpyroro piBHA 4O3BOMSAOTb MPOCTEXMTU 3MiHU B 3MICTi CKNaaHUX peYoBUH, WO 6epyTb y4acTb B perynsuii imyHHOT Bignosigi (Hanpuknag,
iHTEeprenKiHy), a TakoX KiNbKiCTb KIMiTWUH, SiKi HECYTb NEBHUI BUA iIMyHOrNoBy iHiB.

Cnig poknagHiwe 3ynuHUTUCA Ha po3LIMPOBLi NOKa3HWUKIB iIMyHOrpamu.

INlenkounTn
Hopma - 3,5-8,8 x109/n. lNigBuEeHHs YMcna NENKoUMTIB - Le JIedKOyumo3s, 3HWXKEHHSI - JielUKorneHis. JlekouMTo3 AinuTbca Ha

¢pizionoeiyHud i namornoeiyHud. TpudnHammn @isionoriyHoOro NeMKoOUMTO3y MOXYTb OYyTW MPUIAOM iXi (MPYM LbOMY KiNbKiCTb NEWKOUMUTIB He
nepesuwye 10-12x109/n), cisnyHa poboTa, NPMMOM rapsaYmMx i XONMOAHMX BaHH, BariTHICTb, NOMOrK, NepeamMeHCTpyanbHUn nepiod. 3 uiei
NPUYMHM KPOB Chif, 34aBaTu HaTLWe i Neped UMM He 3aimaTucs Baxkkor disnyHol poboTtoro. [nda BariTHMX, nopoainb, AiTe BCTAHOBMEHI CBOI
HOPMMW.

MaTonoridyHnn nerkoumTo3 OyBae Mpu iHAEKUIMHMX 3aXBOPHOBAHHAX (MHEBMOHIi, MEHIHriTy, 3aranbHOMYy Cencuci Ta iH.), iHEeKUinHnX
3aXBOPIOBAHHAX 3 YPAXKEHHAM KMiTUH IMYHHOI CUCTEMM, Pi3HUX 3anarbHUX 3axXBOPHOBAHHAX, BUKIMKAHUX MiKpoopraHisamamu (pypyHKynboai,
NEepUTOHITI | T.4.). Ane € n BMHATKN. Hanpuknag, gesiki iHpeKUinHi 3axXBOprOBaHHA MpPOTiKaloTb 3 fIenKoneHielo (YepeBHun tnd, 6pyuensos,
Mansapia, KpacHyxa, Kip, rpun, BipyCHWA renatuT Yy rocTpii ¢asi). BigCyTHICTb NenkoumTosy B rocTpin ¢asi iHPEeKUinHOro 3axBOpPHOBAHHA €
HeCMnpUATIIMBOIO 03HAKOM0, Lie CBiAYNTb NPo cnabky onipHOCTi OpraHiamy.

NMimdouuntn

Hopma: abcontoTHum BMIicT - 1,2-3,0%x109 /n, ane yacTiwe B KMiHIYHOMY aHanisi KpoBi BKa3yeTbCA NMPOLEHTHUIN BMICT niMdouuTis. Llen
NOKa3HWK cTaHoBUTb 19-37%. PO3pi3HAIOTbL TakoX JiumMgboyumos i numeponeHuro. JliMpounTos BUABNAETECS MPU XPOHIYHOI NMPOMEHEBIN
XBOPO6OU, BpoHXianbHi acTMi, TUPEOTOKCUKO3i, AESKUX iIHPEKUINHMX 3aXBOPIOBAHHAX (Kalwwntoky, Ty6epKynboa3i), Npu BuaaneHHi cenesidku. [o
numMmdonerii NpM3BoaATb iOHI3yo4e BUNPOMIHIOBAHHS, ayTOIMYHHi 3axXBOPIOBAHHSA, E€HAOKPWHHI 3axBOPHOBAHHSA, MPUAOM TOPMOHANbHUX
npenaparis, CHI[.

T-nimcountn

Hopma: BigHocHun BmicT 50-90%, abcontoTHa kinbkicte - 0,8-2,5%x109/n. KinbkicTe T-nimdouunTiB nigBULLYETLCA MpPU  anepridyHmx
3aXBOPIOBAHHAX, B Mepiog ofdyxaHHdA, npu Tybepkynbosi. 3HWKEHHA BMICTy T-nimdoumnTiB BigOYBaeTbCA NpU XPOHIMHMX iHeKUisX,
iMyHoOediuuTax, NyxnmHax, cTpecax, TpaBmax, onikax, Aedakux popmax aneprii, iHdapkri.

T-xennepu

Hopma: BigHocHun BMIcT - 30-50%, abcontoTHe 3Ha4veHHsa - 0,6-1,6x109/n. BmicT T-xennepis nigBuWwyeTbCs Npy iHPEKUiAX, anepridyHmx
3aXBOPIOBAHHAX, ayTOIMyHHUX 3aXBOPKOBAHHSAX (peBmMaToigHOMY apTpuTi Ta iH.). 3HWXKeHHA BMICTy T-xennepiB BigbyBaeTbCca npu
imyHoaediunTHUX ctaHax, CHI, unto-meranosipycHon iHgekuii.



B-nimdountn

Hopma: BigHocHuin BMicT - 10-30%, abcontoTHe 3HadveHHs - 0,1-0,9x109/n. lNigBuweHnin BMIiCT GyBae npu iHEKUisX, ayToiMyHHUX
3axBOPIOBaHHSAX, aneprisix, NiMgonenkosi.

3HWXKEHHSA KinbKoCTi B-nimdoumnTiB BUABNAETLCS NpU iMyHoAediumMTax, NyxnmHax.

®darounTtun (HeruTpodpinm)

darounTapHa aKTMBHICTb HNENKOUMTIB MiOBULLYETBCS MpUM  rOCTpux OBakTepianbHUX IHMEKUISX, 3HWKYETbCA NPU  BPOOKEHMX
iMyHoaediunTax, XpOoHiYHUX IH(PeKLiaX, ayTOiIMyHHMX 3aXBOPKOBAHHSX, aneprisax, BipycHux iHdekuisx, CHILi. AktuBHicTb poboTn daroumris,
TOOGTO KNITUH-«NOXUPAYIB», OUIHIOETbCA TaK 3BaHUM arouMTapHUM 4YUCIIOM (B HOPMI KniTMHa nornuHae 5-10 MikpoOHMX 4acTok),
dharoumTapHO EMHICTIO KPOBI, KINbKICTIO aKTUBHUX (paroumTiB, iHAEKCOM 3aBepLUeHOCTi charoumTosy (MoBuHeH 6yTun binble 1,0) .

Mpn gocnigjKeHHi iIMyHHOro cTaTycy BM3HaYyalTb TAKOX PiBEHb Pi3HMX IMYHOrNOBYMiHiB i KiNbkicTb iMyHHUX KomnnekciB (IK). IMyHHWIA
KOMMMEKC CKNagaeTbCs 3 aHTUreHy, aHTUTINa i NoB'A3aHnX 3 HAMU KOMMNOHEHTaMM.

3. ImyHopediunTn

IMyHHa cucTema, sk i Oyab-sika iHWa cucTemMa opraHiamy, Moxe maTtu poanagum B Oyab-AKkMX naHkax, WO MOXe MNpu3BECTU A0
BMHUKHEHHSAb TaK 3BaHOro imyHogediumty. OCHOBOW iMyHOAEMILUNTHUX CTaHIB € MOPYLUEHHS FEHETUYHOrO KOAY, SKi He LO3BONSANTb iIMYHHIN
CUCTEMI BKIIOYATM Ty YM iHWY NaHKy iMyHHOI Bignosigi. IMyHOAedIUMTHI CTaHn MOXyTb OyTM MEepPBUHHUMW (BPOMKEHUMM) | BTOPUHHUMU
(HabyTumKn). Y cBOI Yepry NEPBUHHI € BPOMAXKEHUMM, @ BTOPUHHI - HAByTUMN.

3.1. BpoaxeHi imyHoaediLnTu.

Lla naTonoris € reHeTu4HO obymoBneHot. HanyacTiwe BpoaKeHi iMyHogediumnT NposiBRsOTLCA B NepLli Micaui xutts. it gyxe yacto
XBOPIOTb Ha iHGEKLiVHI 3aXBOpIOBaHHS, SKi HEpPIOKO MpPOTiKalTh 3 yCKnagHeHHsMU. IcHye poboya knacudikauisa BPOMLKEHUX CTaHIB iMYHHOI
HegocTaTHOCTI, 3anponoHoBaHa ekcneptamy BOO3 B 1971 p BignosigHo Ao uiei knacudikauii nepBuHHI iMyHoaediunTh po3noainaiTecs Ha
N'aTb BENUKUX rpyn.

1. [lo nepLuoi rpynu HanexaTtb 3aXBOPHOBaHHSA, AKi MOB'sA3aHi Tinbkn 3 deghekmom B-knimuH, Hanpuknag iMmyHHa He4oCTaTHICTb, cLuenseHa
3 X-XpOMOCOMOI0.

2. [lo gpyroi rpynu Hanexatb 3aXBOPKBAHHS IMyHHOI HEAOCTaTHOCTI 3 dehekmoM minbku T-kaimuH, Hanpuknag, rinonnasisa 306HOI
3anosu (cuHgpom Li [xopaxi).

3. TpeT4d rpyna - Lie 3aXBOpPOBaHHS 3 O4HOYACHUM ypaXeHHsM B- i T-kniTuH: Timoma (nyxnuHa Tumyca) i iH.

4. Y yeTBepTy rpyny BXOAATb TaKi CTaHW iMyHoAediunTy, nNpu SKMX OAHOYACHO BpaxeHi B- i T-cToBOypoBi KniTMHW, Hanpwvknag,
KomGiHOBaHa iMyHHa HEAOCTaTHICTb, L0 NOB’A3aHa 3i 3 CYENSIEHHAM 3 X-XPOMOCOMOHO, i iH.

5. Y 3akntoyHy n'aty rpyny BKMAOYEHi HEKBanithikoBaHi BMLLE CTaHW iIMyHHOI HE4OCTaTHOCTI.

Ha npaktuui Bpog)KeHi CTaHn iMyHHOI HEJOCTATHOCTI 0OMEXYTbCA TPbOMa OCHOBHUMM rpynamu:

1) oehektamun hparoumToasy;

2) He[oOCTaTHICTIO KMITUHHOTO i rymoparbHoro imyHiteTy (T-, B- i cToBOYpOBUX KNiTUH);

3) nopyLleHHAM (PYHKLN KOMNNEMEHTAPHOI CUCTEMMN.




KniHiyHi NposiBM BpOIKEHUX iMyHOAEMIUMTHUX CTaHiB AyXe PisHOMaHiTHi. BoHM BapiloloTb Big BaXKUX CUMMTOMIB, BUKNUKAHWUX
nepeHeceHMMHM iHeKLiaMM abo BakuMHaLli€o, 40 cepefHiX i Nerkmx i XeopobnmMBMX CTaHIB, L0 BaXKO AiarHOCTYOTbCA. BpoaxeHi abo nepBUHHI
iMyHOL4edIUUTN € OQHNMUN 3 HANYACTILLNX MPUYUH PAHHBOI ANTAYOT CMEPTHOCTI.

3.2. Mpugbani imyHoaediumnTy. |x e HasnBaTb BTOPUHHUMK iMyHOAEM®ILMTaMK, TaK SK BOHW 3'SBAOTLCS B NPOLIECH XUTTS NIIOAUHN 3
HaNPiI3HOMAHITHILWNX NPUYMH. HLWMMK CnoBamMK, BOHM BUHUKAIOTb SIK pe3ynbTaTy BANAuBy 6e3nidi hakTopiB Ha opraHiam, sikKin Npu HapOaXKEeHHi
MaB 340pOBY iMyHHY cucTeMy. Linmn ypaxaroummm pakropamm MoxyTb ByTu:

1) HecnpusTnNuBa ekonorisa (3abpyaHeHHs BoAM, NOBITPS i T. i.);

)
3) XPOHiYHi 3aXBOPIOBAHHS;

4) TpuBanun cTpec;

5) He NOBHICTIO BUNiKYBaHi rocTpi 6akTepianbHi Ta BipyCHi iHGeKu,ii;

6) 3axXBOPIOBAHHS MEYiHKN | HAPOK (OpraHiB, Lo 3abe3neyvyoTb 4ETOKCMKALi0 OpraHiamy);

7) pagiauisi;

8) HenpaBunbHO NigibpaHi nikapcbki 3acobun.

HaykoBO-TeXHIYHWUI Nporpec crnpuss [0 BUKOPUCTaHHA HaLin UMBINi3auie BerimyesHOl KiNbKOCTi WTYYHUX (CUHTETUYHMX) AobaBok Ao
XapyyBaHHs, MikiB, 3ac0BiB ririeHn Towo. AKLWO Ui hakTopyn JOBroCTPOKOBO BMMMBAIOTL HA OPraHiam, TO B KPOBI i NiMi HAKOMUYYIOTLCA OTPYWMHI
CMonyKM i NpogyKkTn 0BMiHYy pe4yoBMH B TaKii KOHLUEHTpaLil, WO MOXYTb PO3BMHYTUCS XPOHIYHI 3aXBOPIOBaHHSA. B pesynbTaTi LbOro geski Buam
BakTepin, aki 6ynu nornnHeHi Makpodaramu (paroumTamm), He rMHYTb, @ NOYMHAIOTb aKTUBHO PO3MHOXYBaTUCSA, Lie NPU3BoAMTL A0 3arnbeni
daroumTiB. Y HOpManbHUX YMOBaXx MOBWHHI TMHYTU MikpoopraHiamu. [Mpobrnema BTOPUMHHUX iMyHOOeMIuuTiB € OyXe akTyanbHOoK ANS
cy4yacHoCTi. BOHM MOXyTb CEpNO3HO 3MiHIOBaTU | 06TSXXyBaTM XBOpPOOW, BNNNBATK Ha iX Nepebir i epeKTUBHICTb NiKyBaHHS.

ICHYIOTb TUMYaCOBI NOPYLUEHHS IMYHITETY, TaK 3BaHi yHKLiOHaNbHI nopyLweHHs. BoHn gobpe nigaatoTbCca Kopekuil (HandacTiwe y giten).
TumMyacoBe 3HWKEHHSA aKTUMBHOCTI iIMyHHUX MOKa3HUKIB Moxe OyTh i y 340poBuMx nogen. 3a3suyan Ue MOB'AI3aHO 3 CE30HHUMMK ABULLLAMMU
(3HMKEHHAM COHSAYHOI aKTUBHOCTI, BOSIOrOK MOrOA4OK), WO NPU3BOAWTL OO enigeMidyHMX cnanaxiB NpoCTyAHUX 3axBOproBaHb, rpuny. [pu
CBOEYACHOMY BTPYYaHHIO (OYHKUiOHANbHI 3MiHW IMYHITETY Nnerko BiQHOBIOWTLCA A0 HOPMU. AKLWLO BTOPUHHI iMyHOOediuMTM MOpyLUYyTh
npouecy CaMOOYULLLEHHS OpraHiamy, TO 3 YacoMm uen gucbanaHc Moxe NPU3BECTU 4O ayTOIMYHHUX 3aXBOPHOBaHb Ta OHKOSOTIT.

3.3. AyTOiMYyHHi 3aXBOpPOBaHHA.

Lli 3axBoploBaHHA MOXYTb BUHWKHYTWU Nif BAAMBOM HECNPUATNMBUX (PaKTOPIiB HaBKOMULLIHLOIO cepepoBuwa. B ocHoBi naTtoreHesy
ayTOIMYHHMX NATOOriN NEXWUTb NopyLleHHsa poboTtn T-nimdoumnTiB (cynpecopiB). B pesynbTtati iMyHHa cuctema nodnHae nposiBNATA arpecito
NpoTW BNacHux (30opoBux) KNiTMH. BigbyBaeTbCca «CaMOyLIKOMXKEHHSA» TKaHMH abo opraHiB.

AyTOIMYHHI 3axBOpIOBaHHA MalOTb CMNafKoBY CXUIbHICTb. [0 UMX 3axBOptoBaHb BIiAHOCATLCA PeBMAaTOIOHMWA apTpuUT, pPeBMaTusM,
PO3CItHUIA CKNepo3 i T.i. Y BCIX ayTOIMyHHMUX 3aXBOPIOBaHb € PO3BUTOK 3a NPUMHLUUMOM MOPOYHOro kora. CxemaTuyHO Lie KONo MOXHa onucatu
Takum YnHom. Konum vyxopigHi areHTn (6akTtepii, Bipycu, rpnbok) npoHMKaloTb 40 KNiTMHK, TO PO3BMBAETLCS 3anarnbHa peakLid, WO Mae CBOEID
METOHO i30S110BaTH, BIATOPrHYTU WKIANMBUI areHT. [Npu LbOMy BriacHa TKaHWHAa 3MIHIOETLCA, BiAMUPAE | cama cTae Angd opraHiaMmy Yy>KopigHoto,
i BXX€ Ha Hel NoYMHaloTb BUPOBONATMCA aHTUTING, B pe3ynbTaTi Yoro 3HOBY PO3BMBAETLCA 3ananeHHs. Konm BOHO gocdArae crafii Hekposy, To




HEKPOTUYHA TKaHMHA TEX CTae aHTUreHOM, LKIANIMBMM areHTOM, Ha SIKUA 3HOBY BUPOONAOTLCA aHTUTING, B pe3ynbTaTi Yoro 3HOBY BUHUKAE
3ananeHHsl. AHTUTING | 3ananeHHs PYWHYKTb LU TKaHWHY. | Tak BigbyBaeTbCs HECKIHYEHHO, YTBOPKETHCA 6ontoye i pynHiBHE KoOno.
MepBurHHOroO areHTa (6akTepii, Bipycy, rpubka) Bxe Hemae, a XBopoba NPo4OBXKY€E PYyNHYyBaTN OpraHiam.

3.4.CHIO .

CHI[ - ue cuHgpom HabyToro imyHoaediunTy, SKUN BUKIMKAETLCA Bipycom imyHoaedbiunTy noguHun (BIJT), Tomy 3axBoproBaHHA Mae
ABosiky Hassy: CHI[ a6o BlJl-iHgekuisa. Bipyc imyHogediumty nognHm 6y Buginenmn B 1983 p. dpaHUy3bKuMK, a NOTIM i aMepUKaHCbKUMK
pocnigHukamun. BuasneHHs Bipycy B TUX 4M iHWKX cybcTpaTtax, NoB'a3aHMX 3 XBOPUMW (KPOBI, CMWHI, crnepMi), A4ano MOXIUBICTb YTOYHUTU
LUASXW nepefadi 3axBOpOBaHHS.

CHI] — xBopoba npoTikae Bakko, MPWU 3aXBOPHOBAHHI, WO Aaneko 3anwno 3arnbenb XBOPOro MpakTM4yHO HemMuHy4va. 3a piBHEM
cmepTtHocTi CHI[] BuiwoB Ha TpeTe Micue nicns atepockneposy i paky. NMpaBga, ue CTOCyeTbCs TakMx (POPM 3axBOPHOBAHHS, WO MatoTb
BUpaXeHy KIiHiYHy KapTuHy. Hessaxatoum Ha Te wo CHIO He mMoxHa HasBaTu LUMPOKO MOLUMPEHUM 3axXBOPIOBAHHAM, 36inblLUeHHSA 4Yucna
XBOPUX, Ha AYMKY BYEHMX, 3pOCTaE B reOMeTPUYHIn nporpecii. BBaxaeTbes, WO YNCNO XBOPUX NOABOKETLCH KOXHI MIBPOKY. Buknukae Tpusory
i TOM hbakT, WO 3rigHO 3 OCTaHHIMN JAHUMMN KOHTUHIEHT, KA Ma€e aHTUTINa Jo Bipycy - 30yaHuka CHIdy, obuncnioetbca MminbrioHamu. Bee ue
BUKNWKAE MNOOOIOBaHHS, WO B ManbyTHbOMY HabyTui iMyHoAediuutT MoXe cTaTu MacoBMM 3axXBOPHOBaHHAM. BigsHavaeTbes i wmpoke
reorpadiyHe nowmpeHHa CHIy. B gaHuin yac Hemae XOQHOro HaceneHoro KOHTMHEHTY, BiNbHOrO Bif LbOro 3aXBOPIOBaHHS.

Bipyc imyHoOediunTy nioamMHn HanexuTb 0 Tak 3BaHWX pempoeipycie. PeTpoBipycn - €guHi B CBITi XWBi iCTOTW, 34aTHI CUHTE3yBaTH
OHK 3 PHK, B Ton 4ac sk iHwi MmoxyTb cuHtedyBatu Tinbkn PHK 3 AHK. [Ona 3abe3nevyeHHs Takoro npouecy y BipyCiB W€l rpynu € oepMeHT
3BOpPOTHA TpaHCKpunTasa. 3Bigcu i HasBa peTpoBupyca (Big naT. «peTpo» - «3BOPOTHMI»). Cepen BipyciB TBapuH, LLO BUKIMKAKOTb
iMyHOOeIUnTHI cTaHn, HanbinbWKWW iHTepec npeacTaBNAlTb PeTpoBipycu Masn. [loTpanuBlun B OpraHiam MOAWHKM, BipyC iMyHoOediunty
NIOOUHN NPUKPINIOETLCA OO OCOGMMBUX YTBOPEHb, PO3TALOBaHUX Ha KMiTUi-niMgounTi, NoTiM NPOHWKAE BCcepeauHy Hei, BOyAOBYyETbCSA B
reHeTUYHU anapar KNiTUHKU | 3MyLUIye NpoayKyBaTU YaCcTUHKU Bipycy 00 TUX Nip, NOKM KNiTUHa He 3arvHe. HoBi Bipycu BpaxatoTb HOBI KITITUHW i
T.4. MepLu HixX KiNbKicTb NiMAOUMTIB 3HU3UTLCA 4O TaKol MeXi, O PO3BUHETLCH iIMyHOO4edIUMT, MOXe NPONTU OECATOK POKiB. Ane BeCb Lien Yac
3apaxkeHa noaunHa, BigyyBatoum cebe 300poBoIo, AN iHWNX MOXe ByTu Jkepenom iHgekuil.

Llsa iHdekuis mae psag kriHiko-enigemionoriyHnx ocobnmeocTten. [1o HNX BiQHOCATLCS:

1) Hag3BmMyanHo (oNnsa BenuyesHoi GinbLlocTi iHekuin) TpuBanuin iHKybauiiHuiA nepiof (iHoai nepesuwye 5 pokis), Tomy CHIO moxHa
BiHECTWN OO0 TakK 3BaHMX MOBINbHUX BIPYCHUX iHEKLiN;

2) BUKIIOYHO «BY3bKe» KOMNO LIANbHOCTI BipyCy - BiH Bpa)a€ Nnuwle OesiKi KaTeropii iMMyHOKOMMNETEHTMX KNiTWMH, ane ue He 3aBaxae
BUHWKHEHHIO TOTanbHOro YpaXkeHHs BCIET 3aXMCHOI CUCTEMU OpraHi3my;

3) iHbeKuia He Mae NEBHOI KNiHIYHOT KAPTUHW, WO POBUTL HEMOXXITMBOLO NMLLE KMiHIYHY AiarHOCTUKY 3aXBOPIOBaHHS.

YUuncneHHi ocobnmBOCTi 3aXBOPHOBaHb B TEMEPELUHI 4Yac He MiggalTbCs pauioHanbHOMY MOSICHEHHIO. 3anulaeTbCa HEe3pOo3yMinum
noxomxkeHHs CHIQy. OgHak BXe OOCUTb BUBYEHUM € MexaHiam gii Bipycy CHIy Ha opraHiam i onucaHi KniHiYHi nNposiBu 3axBOPIOBAHHS B
PO3ropHyTii cTagii. OcHoeHor 8 namozeHesi Bl/l-iHgekuii € eusieneHa 30amHicmb gipycy eubipkoeo eumukamu T-xennepu, e
pe3ynbmami 4020 iMyHHa eidnoeidb He po3eueaembCsi, a NioavHa ctae abcontoTHo Ge3saxucHolw nepen Oyab-sikoto iHdekuieto abo
naTosiorieto (MoXxe NomMepTu HaBiTb Big YMOBHO-MATOreHHMx 6akrepin). Bipyc, notpannsatoun B T-xennepu, Moxe 6arato pokiB 3HaXoaUTUCS B



HeaKkTMBHOMY CTaHi, ane nioguHa Bxe € iHikoBaHow. Konu x BIJT 3 aknxocb NnpuyumH akTuBidyeTbes, po3BmBaeTbca CHIM, GinblwicTe XBOpUX
nomMmparoTb NPOTArom 1-2 pokis.

Y xBopux Ha CHI[ BigCyTHWI CMHTE3 iHTEpPREnKiHy-2.

LLlo cTtocyeTbca wnaxiB nepeaadi iHpekuii, To He niangarae cymHiBy, wo CHIL nepeaaetbCcs NpsiMMM KOHTAKTOM MPU CTaTEBUX KOHTaKTax.
[HWKUM Wnsaxom nepeadi iHeKUii BBaXXaeTbCA KOHTAKTHOOMTOBUIA LWASIX - Yepe3 NpeaMeTH, WO 3apaxeHi KpoB'to mxepena iHeKuii, a Takox
npu nonagaHHi Bipycy B opraHiam 4yepes ApibHi gedekTn Ha LWKipi i cnn3oBmx 00onoHkax. bescymMHiBHa MOXNMBICTb «BepTUKanbHOI» nepenadi
iHdbeKUii Big maTepiB-BipyCOHOCITB ab0 XBOPUX.

[o ronoBHOI 0COBGNMBOCTI Li€i iHdeKUil BIiGHOCUTLCA TpuBanicTb iHKybauiiHoro nepiogy. MNMosa Bcakum cymHiBom, CHI[ € iHgekuieto 3
Ayxe TpmBarnol iHkybauieto (Big AeKinbKox MicauiB A0 AeKinbKox pokiB). Mpryomy TpuanicTb iHKy6auii Ansa pisHMX BIKOBUX rpyn Heo[HaKoBa.
Hanpwuknag, npu nepenvBaHHi KpoBi iHKybauis Moxe po3taryBaTtuca Ao 58 micauis. CepeaHs TpuBanicTb iHKybauUinHoro nepiogy y giten - 12
MicauiB, y gopocnux - 29 micauis.

PaHHiMun o3Hakamu CHI[ly € nocuneHHs cumntToMaTuky nonepeaHbLoro nepioay - nepiogy npeCriify:

1) NnMxomaHka Hes'acoBaHoi eTionorii 3 nepebirom, WO He NiagaeTbCs 3BMYaANHOMY NiKYBaHHIO;

2) nimgageHonaris - 36iNbLUEeHHs po3MipiB NiMOBY3NiIB;
) HapocTatoya 3ararnbHa cnabkicTb | BTpata aneTuTy;
) Aiapes i 3HWKEeHHs Macu Tina;
) 36iNbLUEHHS NEYiHKN | cenesiHku;
) KaLLMHoK;
)

3
4
5
6
7) nenkoneHis.



NEKUII 11-12
ANEPI14HI 3AXBOPIOBAHHA

1. TOHATTA NPO aneprito, MexaHi3aM pO3BUTKY anepriyHNX peakuii, NPU4MHN 36inblIEHHSA anepriyHnX peakuin
2. 3aranbHa eTionoria anepridyHnx 3axBoptoBaHb. Knacudikauis anepreHis i ix xapaktepucTuka.
2.1. NobyToBi anepreHw.
2.2. [HCeKTHi anepreHu.
2.3. EnigepmansHi aneprexu.
2.4. Jlikapcbki aneprexHun.
2.5. MNMunkoBsi anepreHn.
2.6. Xap4oBi anepreHu.
2.7. NMpomucnosi aneprexHu.
2.8. AnepreHu iHEKLINHOrO NOXOOXKEHHS.
3. lNMaToreHes aneprivyHMx npouecis. Knacudikauis anepriyHMX peakuin.
4. AHainakTMYHUIA LLOK.

1. MoHATTA Npo aneprito, MexaHi3mMm po3BUTKY anepriyHUX peakuin, NpUYnHM 36iNbLUEHHA anepriyHMX peakuin.

YpbaHisauis, ximizauis, 3MmiHa xap4yoBuX pauioHiB, 36iMbLUEHHA YacTMHM KOHCEpPBOBaHWUX i padiHOBaHUX NPOAYKTIB, 3aCTOCYBaHHSA
CUNBbHOAIYNX MiKapCbKMX NpenapaTiB TOWo, BUKAMKaNM BMfMB Ha OPraHiaMm niogMHU TakmMxX YMHHUKIB, 3 SKMMU 3aXMUCHI MEXaHi3MM paHille He
B3aemogisann. CdopmMmyBaBca BMpa3 «XBOPOOWM UMBINi3aLii», KM NO3HA4Ya€E KiNbKiCHE 3POCTaHHA TaKMX 3axXBOPHOBaHb, SIK CEpLEBO-CYAWHHI
nartonorii, pak, pi3Hi aneprii i T. i. 3'aBunucsa paHile HeBioOMi 3aXBOPIOBAHHSA, TakKi K «xBopoba nerioHepiB» (rocTpe 3ananeHHsa neredis), CHI
Towo. Bei Ui paktu ceigyath Npo Te, WO CUCTEMM 3aXUCTY JIIOACBKOrO OpraHiaMy pO3BMBalOTbCS, BignoBigalyM Ha 3MiHY YMOB iCHYBaHHS,
opMyBaHHAM HOBUX €fIEeMEHTIB KOMMNeHcaTopHOo 3axucty. Ui daktn niaTBepoXyrTbCs LWUMPOKUM PO3BUTKOM arnepriyHuX peakuin, ki
HabyBalTb MacoBMx MacluTabiB.

Aneprii Bigomi Wwe 3 gasHix yacis. LLle innokpaT onucyBaB OpoHxianbHy acTMy. B TenepeLuHii Yac B MeanumHi anepronoris BuaineHa B
OKPEMY HayKy, ka HaMaraeTbCa PO3KPUTM NPUYMHN BUHUKHEHHS aneprin i po3pobnsie HOBi MeToAM 5K iX NiKyBaHHSA, TaK i NoNepeaXeHHs.

3a ocTaHHi ABa OeCcATUNITTA 4YacTtoTa anepriyHMx 3axBOPHBaHb ICTOTHO 3pocria, 0cobMBO B €KOHOMIYHO PO3BUHEHWUX CTpaHax i B
KpaiHax 3 Hebnaronofny4HoK €EKOMOriYHOK cuTyauietn. 3a nporHo3amm Aesikux BYeHux, XXI CToniTTa cTaHe CTONITTAM anepriyHux
3axBoptoBaHb. B gaHuii yac Bxe BigomMo noHag 20 TMcsY aneprexis, i iX KinbKiCTb NPOLOBXYE 3pOCTaTy.

LLlo x Take anepria? Y yomy npuHUmMnoBa 0cobnmBICTb it PyHAAMEHTANbHUX MEXAHI3MIB i KITiHIYHNX NposiBIB?

TepMmiH «anepeisi» no3Havyae nidsuwieHy Yymnuegicmeb op2aHiamy 00 Oii mux 4Yu iHWuUX pe4yo8UH 3068HIWHbLO20 i BHYMPIWHbLO20
cepedoeuuwia rnpu noemMopPHOMY 3 HUM KOHMakmi.



Bnepwe TepmiH "anepria” 6ys 3anponoHoBaHui B 1906 p. aBcTpincbkum negiatpom K. lMipke Ans BU3HaAY€HHS 3MiH peakTUBHOCTI, SKY BiH
crnocTepiraB y AiTen Npu CUPOBOTOYHIN XBOPOOM i iHDEKLiIMHMX 3axBOpPOBaHHAX. [1ns LbOro 3aranbHOro NOHATTS 3MIHEHOI peakTUBHOCTI BiH
3anponoHyBaB Bupas "anepria” (Big rpey,. alio- iHWWIA; ergon- gito).

Pe4yoBuWHM, 30aTHI BUKNMKATU L0 NiABULLEHY YYTNMBICTb, HA3MBAKOTLCA anepreHamMmu. ArnepreHu, gk i aHTUreHu, BUKMMKaTb YTBOPEHHS B
opraHi3ami aHTuTin. Ane Ha BiAMIHY Big aHTWUreHis, WO MalTb BionoriyHy npupogy, anepreHamum MOXyTb OyTW pPi3HOMaHITHI PeYoBUHM, SKi
MICTATBCA B Xap4yOBMX NPOAYKTaX, XiMiYHMX pevoBMHAX, KOCMETUYHMX 3acobax, nikax, nikyBanbHUX cMpoBaTKax, AOMalUHbOMY nuny i T. n. [Ons
GaraTbox niogen e abConioTHO HELLKIANMBI PeYoBMHM, ane ANs NIOAUHW, SKa CXurbHa OO0 aneprii, BOHM CTaloTb Npu4MHamu GpoHxianbHOI
aCTMM, CiHHOI NIMXOMaHKK, KPOMUB'AHKKN, anepriyHoi HEeXWTI, a, iHOAi, BaXXKOro aHadinaktu4yHoro woky. OcobnuBicTio aneprivyHoi peakuii € Te,
LLIO nepLla B3aeMOoLisi anepreHy 3 opraHiaMoM Hisik He NPOSBNSAETLCS 30BHI. Ha HbOro iMyHHa cuctema pearye TUM, O YTBOPKOOTLCA aHTUTINa
00 KOHKPETHOro anepreHy, Hanpuknag aHTuTina knacy E (abo peariHn). Takum 4MHOM, neplua B3aeMogis 3 anepreHom pobuTb opradism
4YyTNUBMM OO0 HbOro. [1py NOBTOPHOMY KOHTaKTi 3 anepreHoM BiAMNOBIAHWI MOMY KINOH pearnHiB BMUKAE anepriyHy peakuito HeranHoro (Yepes 1-
2-e pobun) Tuny. [insa anepridyHnx peakuin xapakTepHo Te, Wo:

® ajiepreH 1 aHTUTLIO 3'€THYIOTHCS Ha IUTOIUIA3MATUYHI MEMOpaHi KIITHHU-MIIICH];

® B pe3yJbTaTi BIUIMBY KOMIUICKCY aJepreH-aHTUTUIO Ha MEeBHI KITHUHU (Ty4HI KIITHHW) BUAULSIOTHCS XIMIYHO aKTHBHI
pedyoBUHU (TICTaMiH, CEpOTOHIH Ta 1H.), K1 1HILIIOIOTH aJePriuHy PEaKIliio;

® XIMIYHO aKTHBHI PEUOBMHHU, SIKI YTBOPHJIHUCS B APYTrid CTajii, BIUIUBAIOTh Ha OPraHi3M, BUKIMKAIOYH TTOIIKOJKCHHS

KJIITHH, TKAHWH 1 3aI1aJICHHS.

Taknum 4MHOM, Ha BIgMIHY Big YMCTO IMYHHOI peakLii, B SKi KNiTUHWU OpraHiamy pyMHYKTbLCS aHTUreHom, a T-i B-nimounTtn 3HULWYOTL
aHTUreHn, Npu anepriyHoi peakuii naTonoriyHe PyMHyBaHHA KMiTUH BiabyBaeTbCA Mig BMSIMBOM pPEYOBUH, WO BUPOBNAOTLCA CamMuUM
opraHisamoM. ToMy BBaxaeTbCsl, WO peakuid nigBuULLEHOT YYTNUBOCTI, anepris, He € YacTUHOK 3aXMCHOro MeXaHiaMy, a, HaBnakw,
NOLLKOAXEHHS TKAHWMHW NPW anneprii € HeCAPUSATINBMM (PAKTOPOM Ta HaBITb «MPOPAXYHKOM» iMYHHOIO NPoLEecCy.

CborogHi Bainat0Tb TpU CTagii iCTUHHOI anepridHoi peakuii.

IMyHHa cTagis - TpuBae Bi4 MOMEHTY MEepPBUHHOINO KOHTakTy IMYHHOI CUCTEMM 3 anepreHom A0 po3BUTKY ceHcubinisauii.
CeHcubinizadia - ue nNigBMLWEHHA YYyTAMBOCTI OpraHiaMy [0 aHTUreHiB (anepreHiB) ek3oreHHoro abo eHOOreHHOro MOXOMKEHHS. [MoHATTA
ceHcubinisauii Ta aneprii po3pi3HATLCS MiXX coboto. Anepria Bkntovae B cebe He Tinbky NigBULLEHHS YyTNMBOCTI 40 OyAb-SKOro aHTUreHy, a
peanisauito Ui€l NiABULLEHOI YyTNMBOCTI Y BMIMAAiI anepriyHoi peakuii. CnovaTKy NigBULLYETLCA YYTNMBICTb OO aHTUrEHY, i TiNbKN TOAI, SKWO
anepreH (aHTUreH) 3anuLaeTbCs B opraHiami abo noTpannsie B HbOro 3HOBY, PO3BUBAETLCS ariepridyHa peakuisi, TOOTO cama anepridyHa peakuis
Mae ABi ckrnagoBi YacTUHK. Lli yacTuHKM poagineHi B yaci. MNpu ubomMy ceHcunbinizauis € nepwoto (abo NigrotToBYor) YacTUHO, a Apyra YyactuHa
€ BIlaCHe aneprivyHo0 peakuieto.

3a cnocobom OTpMMaHHSI PO3Pi3HSOTL aKMueHy | nacueHy ceHcubinizayiro. AKTMBHa ceHcmbini3alisi po3BMBAETLCSA NPU LUTYYHOMY
BBeJEHHi abo npMpogHOMY NonagaHHi anepreHy B opraHiam. NacneHa ceHcubinisauia BioTBOPOETLCA B EKCNEPUMEHTI NPU BBEAEHHI CUPOBATKM
KpoBi abo niMcoigHNX KITITMH NACUMBHOIO peuunieHTa Bid akTUBHO CeHcuBGini3oBaHOro goHopa. AKWO BUHUKAE ceHcubinisauia nnoga nig yac
MNOro BHYTPILLWHBOYTPOBHOrO pO3BUTKY, TO TaKy ceHCcMbinisauito Ha3mBaloTb BHYTPILLHLOYTPOBOHO. CeHcunbinizauis moxe 6yTn MOHOBaNEHTHOH,
KONu € nigBulleHa 4yTnMBICTb OO0 OAHOrO anepredy, i nosiBaneHTHOK npu ceHcubinisaudii Ao Garatbox anepreHis. ICHye i Tak 3BaHa



nepexpecHa ceHcubinizauida, Konv € nNiaBULWEHHS 4YyTNMBOCTI CEHCMOBINI30BAHOro OpraHiaMy A0 iHWWX aHTWUreHiB, SKi MalTb 3ararnbHi
AeTepMiHaHTU 3 TUM anepreHoM, sikui BUKNKaB CeHcubinisadito.
» [MMamoximiyHa cmadisi - BMMKAETLCSA NPU MNOBTOPHOMY KOHTaKTi iMYHHOI cucTtemu 3i cneuudiyHMM anepreHoMm i xapakTepusyeTbcs

BMBINbHEHHSIM BESUKOI KiNbKOCTi 6i0NoriYyHO akTUBHMX PEYOBUH.

> [MlamogbizionoziyHa cmadisi - xapakTepusyeTbCsa NOPYLUEHHSAM (PYHKUIOHYBAHHSA KMITUH Ta TKAHWH OPraHiaMy ax A0 X NOLWKOMKEHHS nig
BMAMBOM GiONOriYHO aKTUBHUX PEYOBWH, BUAINEHMX IMYHHOIO CUCTEMOIO Nig Yac NaToXiMivHIn cTagii.

B opraHi3am nocTinHO HagXxoaATb 330BHI PE4YOBMHM aHTUIEeHHOI NPUPOAN: Yepes LWKIpY, AnXarbHy CUCTEMY, LLITYHKOBO-KULLKOBUA TPAKT.
Y camomy opraHi3mi B npoueci Metaboniamy yTBOPIOOTHCS PEYOBUHM @HTUIEHHOI NPUPOAWN, SIKi 3HULLYIOTBCS MeXaHi3MaMy rymMopanbHOro i
KNiTMHHOro (HecnewumdivyHoro) Ta iMyHHOro (cneumdivyHoro) 3axmcTy. Yy>KopigHi KNiTUHW | aHTUreHu, WO NOCTIMHO YTBOpPIOTECA abo HagxoaaTb
B OpraHiaMm 330BHi, cami No cobi He BUKMMKAKOTbL MOLUKOAXKEHb, ab0 He BCTMraloTb iX BUKIMKATK, OCKINIbKA MEeXaHi3aMu 3axXncTy obMexyrTb iX
KifbKiCTb MiHIManNbHUM piBHEM, KU HE NepeBULLYE MEBHOMo Nopory. lNepeBuLLeHHs LbOoro Nopory BMuMKae naTonorivyHy peakuito.

Taknm YMHOM, ONs PO3BUTKY MaTOMOrYHMX peakuid MalTb 3HAYEHHS HE HasABHICTb pyMHyBaHb, a iXx MacwTtabwu i cuna. B ogHumx
BMNagkKax iMyHHUA MexaHi3aM 3abesneuvye 3axuCT OpraHiamy, a B iHWWX — MOro pyrHyBaHHSA. OOWH | TOM XXe aHTUreH y PisHUX NIo4en MoXe
BMKNMKaTM abo iMyHHy, abo anepriyHy peakuito. OgHak Benuka KinbKiCTb aHTUIEHIB BUKNWKAOTb MepesakHo aneprilo, Hanpuknag nunok
POCMWH, Xap4oBi NPOAYKTW, Nyna, WepCTb TBAPWH, KIMHATHMI nNun i T. 4. [pn nonagaHHi B opraHiam vepes wWKipy i c/iu308i BOHWU BUKNUKAOTb
yTBOpPEHHS imyHornobyniHy E i, BHacnigok, uboro aneprito. Ane BBeAEHHS iX Yepes CTPaBOXid, HaBITb Y BENIMKUX KifTbKOCTAX, NPU3BOAUTL 40
YTBOPEHHS IMYHHUX @HTUTIN, SKi, 3'€QHYOYMCh 3 anepreHoM, He BUKITMKAKTb MOLLKOIKEHHS TKaHWH.

Taknm YMHOM, aHTUreH MOoXe MNPOABMATU i He NPOSABNATU anepreHHWX BNacTUBOCTEW, Lie 3aneXuTb Bif KiNbKOCTI Ta LUMSXiB
NPOHUKHEHHS. [Ina peanisauii MexaHiama BignoBigHOT peakuii BENMKe 3HaYEHHS Ma€e TakoX peakmueHicmb opaaHi3My, TOOTO NOro 3aTHICTb B
SIKICHOMY i KifTbKiCHOMY BiQHOLLEHHI pearyBaTu Ha aHTUreHHe po3apaTtyBaHHs. Big peakTMBHOCTI opraHiamy Garato B YOMy 3aneXuTb 34aTHICTb
opraHiamy ¢opmyBaTtu iMyHiTeT abo, NpU HECNPOMOXHOCTI IMYHITETY, bOpMyBaTN anepridyHy peakuito - NaTonoriYHU NpoLec, WO Mae pucu
3aXMCTY i pyrHyBaHHs. [1py aneprivHii peakTMBHOCTI MMOBIpHiLe, WO aHTUreH 6yae NposiBNATY aneprivyHi BNacTMBOCTI, TO6TO Npu NOBTOPHOMY
MNOro BBEOEHHI BUHWKHE peakLlisi, sika MOXe MPM3BECTUM L0 MOLUKOMKEHHS TKaHMHW. YMOBaMM, siKi CMPUSIOTb NEepeBody iMyHHOI peakuii B
anepriyHy, € NiaBULLEHHSA NPOHUKHOCTI NOKPUBHUX TKaAHWH, Le CAPUSE HAOXOMKEHHIO aHTUreHiB B opraHiaMm, 3MiHa xapaktepy iMyHHOT Bianosigj,
MOPYLUEHHA CMIBBIAHOLWIEHHA PIi3HUX KnaciB iMyHOrNoOyniHiB Ta X KiNbKOCTi, 36iNblUeHHA YTBOPEHHS MefiaTopiB anepriyHux peakuin i
3MEHLLEeHHS X iHaKTMBalLll.

36inbLUeHHs Yncna anepriyHmx 3axsoproBaHb 00YMOBNEHO AeKiflbkoMa MpUYnHaMM.

»  3MiHa cTpyKTypM iH(beKUinHOT 3axBoptoBaHOCTI. Mo-nepLue, 3HWKEHHs piBHs abo HaBiTb NOBHA NikBigauis enigemivyHNX 3axBoptoBaHb
3MEHLUMMO KOHTaKT JOOMHM 3 CUIMbHUMM anepreHamm ix 30yOHWKIB, SKi ranbMmyBany peakuito Ha nepeBaHO crabki anepreHu
HaBKOMULLHLOTO cepefoBua. SK Lie He napagokcanbHO 3BY4MThb, ane CbOrofHi € BCi MigcTaBy roBOPUTH, LLO MOMINIEHHST SKOCTI XUTTS,
3HWKEHHS Yncrna BipyCHUX | BakTepianbHMX 3aXBOPOBaHb B AUTUHCTBI, B TOMY YMcChi, TyGepKynbo3y, NpM3BOANTb OO NOCUSEHHS yHKLUii T-
XennepiB i pO3BUTKY anepriyHnx peakuii B ManbyTHboMy.

» [lo-gpyre, BBeAEHHS BaKUMH, CMPOBATOK Ta iHLIMX PEYOBMH aHTUrEHHOT NPMPOaN BUKNUKAE NiaBULLEHY YYTNUBICTb (CeHcmbinisauito)
CXUIbHNX A0 LbOro opraHiamis.




» Tlo-TpeTe, pisko 3pocna KinbKiCTb HOBUX XiMIYHUX PEYOBUH, SKi HaBiTb He 3ycTpivyalTbcs B npupodi. [Jo uux pevyoBuH BiOHOCATLCS
nikapcbki npenapaTtun, 6€3KOHTPOMNBHUIA MPUAOM SKUX BUKMNKAE 3MiHY PeaKTUBHOCTI OpraHiaMy, fie Ha HEMPOEHLOKPUHHY CUCTEMY.

» [lo-4yeTBepTe, 3MiHA YMOB Ta crnocoby XUTTS i xapyyBaHHS. [opyLLEeHHSA KOHTaKTy 3 NpUpPOOOHD, MICbKi YMOBW XUTTS NpU3BOAATb OO
TOro, WO NPUPOAHI NPOAYKTX (MUMOK POCAWH, Nyna, WepcTb TBAPWH i T. N.), 3 AKMMU NOANHA paHilwe 3ycTpidanaca 3 MOMEHTY HapOOKEHHS,
CTalTb YYXXOPiAHMMK, a GEe3KOHTPONbHa XiMi3aLlisi CiNbCbKOro rocnogapctBa NpY3BOAUTb A0 NiABULLEHHS BMICTY B MPOAYKTAX XapyyBaHHS
XiMiYHUX peyvoBuH. KoxxeH knac iMmyHornobyniHiB Npu3HavyeHuin ans 3axmcTy Opradiamy Big NEBHUX rPyn aHTUreHiB, TOMY MOXHa NPUNYCTUTW,
Lo iMyHHa cuctema OPMy€e HOBUIN €MeMEHT 3axuCTy - iMyHornobyniHn knacy E, abo peareHtn ans 6opotbbu 3 He3BUYANHUMM aHTUrEeHaMK-
anepreHamu, Tak gk iMyHOrnobyniHun iHWKX KnaciB He BUKIMKAOTb YHiBEpCcanbHY 3axXMCHY peakuilo 3 UMK aHTUreHamu — 3ananeHHsa. TobTo,
iIMyHHa cucTemMa MpPOXoauTb €BOMIOLD, MPUCTOCOBYOYMCH A0 HOBMX YMOB cepefoBuula. Pesynbtatom agantauii € nigBulleHa peakTUBHICTb
OKpeMMX NI0LEN, BUKIMKaHa iHAMBIAYanbHMMN 0COBNMBOCTSIMM iX iIMYHHOI CUCTEMM.

2.3aranbHa eTionoria anepriyHux 3axBoproBaHb. Knacudikauis anepreHiB i ix xapakrepucTuka.

TakuM 4YMHOM, NpUYMHaAMKU aneprivHMX 3axBOPKOBaHb € anepreHn. YMOBM BUHUKHEHHS aneprii - neBHi 0COBNMBOCTI 30BHILLIHLOMO
cepefoBuLLa i CTaH peakTUBHOCTI opraHiamy. HesBaxatoum Ha 6e3niy oTouyruUMX NIOAMHY aneprexis, 3axXBOpPKOTb HE BCi, @ NEBHWUI BiACOTOK
nogen, Tak ik B pO3BUTKY anepriyHMx XBOpob 3Ha4yHa posfb HaNeXuTb TUM KOHKPETHUM HECNPUSATIMBUM YMOBaM, SiKi CKIagaroTbCs B JaHUN
MOMEHT i CnpusATb peanisauii 4il anepreHy Ha opraHiam.

AnepreH - Le pe4yoBUHa, L0 BUKINNKAE PO3BUTOK aneprivyHol peakuii. Yim BigpisHAETLCHA anepreH Big aHTureHy? FonoBHO BIOMIHHICTIO €
KiHUEeBUIN pes3ynbTaT Ail. AKWOo peyoBMHa BUKMUKAE anepridyHy peakuito, ToO BOHa Ha3MBaETbLCA anepreHoM, SKWo Bede 00 PO3BUTKY iMyHHOI
peakuii - aHTUreHom. BuxoauTb, WO anepreHy matTb BCi BNACTUBOCTI aHTUreHiB (Ue nepeBaxHO OinkoBa npupoaa, MakpOMOMeKynspHa,
YyXKopigHa Ans SaHoro opraHiamy i iH.).

Ane anepriyHi peakuii MOXYTb BUKITUKATU HE TiNbKM PEYOBUHU aHTUIEHHOT NpMpoaun, a N pedoBUHU, SKi BONOAITb UMW BI1IaCTUBOCTAMU.
[o Hux BigHOCATbCA GaraTto MIKpOMONEKynsapHUX 3'eQHaHb, HanNpuKnag nikapcbki npenapaTtv, NPOCTi XiMiYHi peyvoBuHM (Bpom, 1og, Xpom,
HiKenb i iH.), @ Takox BinbL cknagHi cnonykn HebinkoBol NpUpoau (Aeski MiKpobHI NpoayKTn, nonicaxapuam Ta iH.). Li pe4oBMHU HasuBaoTb
2anmeHamu. [py nonagaHHi B OPraHiaMm BOHW He BKMOYAKOTb iIMYHHI MEXaHi3Mu, a CTaloTb aHTUreHamu (anepreHamu) Tinbku nicns 3'€eAHaHHA 3
Ginkamu TkaHWH opraHiamy. [pun LbOMyY YyTBOPHOKOTECS Tak 3BaHi KOMMMEKCHI aHTUIeHn, siki 1 CEHCMBINI3yTb OpraHiam.

CneundiyHIiCTb KOMMNNEKCHOro aHTUreHa BU3Ha4yaeTbcsa crieuundidHicTio ranteHa. NMpu uboMy 3MiHW BnactuBocTen Binka-HoCi MOXYTb
OyTn pisHMMKU. B ogHMX BUNagkax MOro npocTtopoBa KOHAuirypauist He 3MIHIOETbCS abo 3MIHIOETBCHA He3HayHO. BoHa He cTae anga opraHismy
YyXKOpigHOM, TOMY ceHcubini3auia hae Tinbkn go ranteHy. B iHWKMX BUNagkax npMegHaHHs ranTeHa BUKINKUKAE 3HaAYHI 3MiHM KOHdopMaLii Hocis.
BinbyBaeTbcs aeHatypauia 6inkoBux monekyn. Lle cnoctepiraetbCsi Npu NpUEOHAHHI ranoreHy, HiTpyBaHHIO, aueTUtoBaHHI, NPUEAHAHHIO
XpoMy Ta iH. B unx Bunagkax po3BmMBaeTbCsl CEHCMOINi3aLisi He TinbKy 4O ranTeHiB, ane n 4o 3MiHeHUX AiNsHOK BinkoBOi MONeKynu.

Taknm YMHOM, y3aranbHIOUKM BULLE CKasaHe, Cnig 3pobuTn BMCHOBOK: SIKLWO KOHOpMAaUisd HOCIS He 3MIHIOETbCS, TO PO3BMBAKOTLCS
aneprivHi peakuii, ski BigOyBalOTbCA Ha KLWITaNT peakuill Ha eK30reHHUI (30BHILLHIN) anepreH, ToO0TO 3 PO3BUTKOM anepriyHMX 3axBOPHOBaHb,
npw 3MmiHi KOHbopMaUii HOCIS, NPUEAHYIOTLCA ayToanepriyHi peakLi.

OpfHak He KoXHe 3'€gHaHHS XiMiYHOT peqoBMHM 3 BiNTKOM NpU3BOANTL 40 YTBOPEHHSA aHTUreHy. baraTo nikapcbkux npenaparie B OpraHiami
3'eQHYIOTbCH 3 CUPOBATKOBMMMW Binkamu, ane Taki KOMMSIEKCU HE 3aBXAW CTal0Tb A1 opraHiaMy aHTureHamu. CMpoBaTKOBI Ginkn 3'eQHyOTLCS |



3 GaratbMa MIKPOMONEKYNAPHUMU CMOSTyKamMu, LLO YTBOPKOKTLCA €HOOrEeHHO (Hanpuknag, CTepoigHMMM rOpMOHaMu, ioHamMu Migi, 3anisa,
npogyktamm mMeTaboniamy) Ta BMKOHYIOTb MO BigHOLUEHHIO OO0 HUX TPaHCMOPTHY (PyHKUilD. Ane ue TakoX He Bede A0 MOSIBU aHTUreHiIB.
3'egHaHHs1 TpaHCNopTHMX GinkiB 3 BigNOBIGHMM €HOOreHHMM NpoaykToM abo meTaboniTom MoXe 3MiHBaTU KOH(OopMauilo Hocis, ane He
npuM3BOoaUTb A0 WMOro AeHaTypauii, Tak fK Ui CTPYKTYpHi 3MiHW, BMpOOMEeHi B npoueci eBonouii, ANa OpraHiaMy € «CBOIMWM», OO HUX €
iMyHOMOriYHa TONepPaHTHICTb, TOGTO BOHWN HE CMPUNMAIOTLCA SIK YyXKepigHi.

IHWa cnpaBa, Konu B OpraHiam HagxoasaTb XiMiYHi CNOMyKM 330BHI, SiKi HE € NpoAyKTaMu NPUPOAHOro OOMiHY Pe4YOBUMH | NOTPaNnAOTb iHOAI
He yepes LUNYHKOBO-KMLLKOBUI TPakKT, a yepes LWKipy abo auxanbHi Wwnsaxu. Bei ui pedoBuHU B opraHiami 3a3suyan niggaloTecs mMetaboniamy
(HanyacTiwe B neviHui) i BMBOAATLCA. Ane AKLWO cepeq LMx pedoBuH abo ix meTaboniTiB 3ycTpivaloTbCsa Taki, AKi MalOTb aKTUBHY, peakuinHy
AiNAHKY B CTPYKTYPi MONEKYNNU, TO Taki pe4OBUHN 3'€QHYIOTbCA 3 BinNKoM-HocieM XiMiYHUMU 3B'a3kamu. Lle Bege 0O YTBOPEHHS KOMMMEKCHOMo
aneprexy.

IcHye knacudikauisi, B OCHOBI SIKOi NMEXWUTb CNOCiO NOTpannsiHHA anepreHy B OpraHiam:

1) nNoBITPsHI, iHranAuinHi anepreHy (nobyTosai BUpOBHMYA NWM, NUITOK POCINH, enigepMic i LepCcTb TBAPWH Ta iH.);

2) Xap4oBi aneprexu;

3) KOHTaAKTHI anepreHu, NPOHMKaKo4i Yepes LWKipy i Crin3oBi 060MNOHKK (XiMiYHI peYOBUHMN, NiKN);

4) iH'eKUiiHI aneprenun (Nikn, cMpoBaTkn);

5) iHbekuinHi aneprenn (bakTepil, Bipycn);
6) nikapcbki aneprexHu.

B koxHy rpyny uiei knacudikauii BXogAaTb anepreHn pisHOro NoxomkeHHs. IcHye i 6inblw 3pyvHa knacudikauis, gka 3acHOBaHa Ha
NOXOMXXEHHI €K30reHHMX anepreHis. BoHW NoginaTbCa Ha Taki rpynu:

1) anepreHun HeiHeKUINHOro NoXooXeHHs - NobyToBi, enigepmarbHi, MUMKOBI, Xap4oBi, MPOMUCHOBI;

2) anepreHu iHPEKUINHOro NOXo4KEeHHS - GaKTepinHi, rpUBKOBI, BipyCHI.

2.1. No6GyToBI anepreHu.

"ONoOBHY ponb cepea HUX Bigirpae gomaluHii nun. Lle cknagHui 3a CBOIM CKMaaoM anepreH, B KM BXOAATb MUIOBI YAaCTUHKKM (3 oadry,
NOCTiNbHOI 6inNM3HK, maTtpauiB), rpubu (B CUpUX NPUMILLEHHSIX), YAaCTUHKM OOMAaLUHIX KOMax, Gaktepii (HenaToreHHi cTadifiokokm i iH.).
"onoBHMMK anepreHamu B JOMAaLUHbOMY MUY € KNili Ta NPOAYKTU IX XKUTTERIANBHOCTI. BOHM MelKaloTb B NiXKkax, nogyLukax, ge XxapyylTbcs
YacTuMHKamMun enigepmicy nogunHu. MNMpy nepeTpyLllyBaHHS NKKY Kili, TX YaCTMHKKU i eKCKPEMEHTU NOTpannsATb B AuxXanbHi wnisaxu. Len sug
KniwiB € gyXe nowmpeHnM. Benuky anepreHHicTb MatoTb AadoHil, WO BXOASATb 40 KOPMY akBapiyMHUX pubok. NobyToBi anepreHn BUKNIMKaTb
Han4acTilwe aneprivyHi 3axBoploBaHHS OPraHiB AUXaHHS.

2.3. IHCeKTHi anepreHu.

Lle anepreHu oTpyTv KOMax, WO XandaTb, CANHU Taknx, WO KycatTb | YaCTUHOK NOKPUBY Tina koMax. Lli anepreHn BUKNMKaloTb SK MicLeBI,
TakK i 3aranbHi anepriyni peakuii. Y nogen 3 nigBULLEHOI YyTNMBICTIO OO OOHIET KOMaxn € Taka X nNiaBuLeHa YyThMBICTb | 40 iHWKX KOMax B
Mexax psgy Ta POOAUHW, Tak AK Y HUX € CMifTbHi aHTUreHu.

2.4. EnigepmanbHi anepreHu.




[o uiei rpynu HanexaTb nyna, WwepcTb TBApWH, Nip'a ntaxis, nycka pub. OgHum 3 ocobnmBux anepreHis € nyna koHis. Llen Bug anepreHis
BUKNMKae npodoecinHy aneprito y npauiBHUKIB BiBapiiB, BiBY4apiB, NpauiBHMKIB NTaxodepm, KOHApiB, nepykapiB. [posBNAETbCA PUHITOM,
OpOHXianbHOK acTMO0, KPOMMB'SHKOHO.

MpakTnyHO Oyab-SKUI NiKapCbKWUiA Npenapat MoXe NMPUBECTU 0 PO3BUTKY Nikapcbkoi aneprii. Jlikm abo ix metabonitn €, Ak npasuno,
ranTeHamu i CTaloTb MOBHOLUHHUMW anepreHamu Tinbku nicns 3B'A3yBaHHA 3 Ginkamu TkaHuvH. Monekyna nikiB Mae AinsHKy, B SKin nae
YTBOPEHHSI aHTUTIN, TOBTO Us AingHKa (a He BCS MOMiekyna LinkoM) BUKOHYE POSib aHTUIeHHOT AeTepMiHaHTW. Taki GiINSHKM MOXYTb BUSBUTUCSA
OLHAKOBUMM Yy Pi3HMX NiKapCbKMX Npenapartie, TOMy npu ceHcubinisauii 40 ogHoro npenapaty OyayTb BUHMKATW aneprivyHi peakuii i Ha BCi iHLLUi
NiKW, WO MalTb TY X AeTePMiHaHTY.

TakuMm 4MHOM, HeoOXigHO npw aneprii Ha OAMH npenapaTt BUKMIOYMTU 3aCTOCYBaHHS BCIX MpenapartiB, ski MawTb CriflbHY 3 HUM
AeTepMiHaHTy.

2.5. MNunbueBi anepreHu.

AnepriyHi 3aXBOpIOBaHHS BUKINKAE NUIOK HE BCiX BUAIB POCIVH, a TiNbKW AOCUTb APiOHUIM (giameTpom He Binblue 35 MKM), a TakoxX TOW,
WO BOSIOAIE XOPOLWMM JfieTioumMm edrekToM. HandacTiwe ue nunok pisHMX BuAiB BITPO3anumoBaHWX POCIMH. Aneprida, BUKIMKaHa MUITKOM
POCMWH, Ha3nBa€ETbLCA NONIHO3. AHTUIEeHHUIA cKnag, nMuUnKy OOCUTb CKNagHWM i cKnagjaeTbCa 3 OeKinbKoX KOMMOHEHTIB. Hanpuknaa, Ao cknagy
nunky ambposii BxoasaTb 5-10 aHTUreHiB, a nunok TUMOMIIBKM MICTUTb 0 7-15 aHTUreHHUX KOMMOHEeHTIB. Pi3Hi BMAW MUKy MOXYTb MaTu
3arasbHi anepreHun, Tomy y nogen, YyTnmMBuX 4o O4HOMo BUAY NMUIKY, MOXIMBA peakuid i Ha iHWi iT Buan. 3HanaeHo 3aranbHi anepreHn B MUKy
3M1aKkoBKX TpaB (TUMOCMIIBKM, XKUTa, KOCTPULL, TOHKOHOra). Y KOXHi KnumaTtoreorpaddiyHii 30Hi € CBOI BUAM POCIIMH, MUMOK SIKUX Han4vacTiwe
BUKIMKAE PO3BUTOK MOSiHO3Y. Y CXiOHWX i NiBAEHHMX 0BnacTax YkpaiHu ue nunok 6yp'aHy am6posil i ANKMX KOHOMErb, B MiCTax - MUIOK JyroBmx
TpaB TOLWO.

2.6. Xap4oBi anepreHu.

AnepreHamun MOXyTb ByTn Garato xap4yoBux NPOAYKTiB. Ane Hamdyactiwe Humu € puba, M'aco (0cobnMBO CBUHMHA), AWLSI, MOJIOKO,
Wwokonag, nwoHuusa, 606u, Tomatu. Kpim Ttoro, anepreHamn MoXyTb OyTw i xap4yoBi gobaBku, WO BXOO4ATb A0 CKragy NPOAYKTIB i WO €
XiMiYHUMKN pedoBmHamu. Lle aHTnokmcnioBadi, 6apBHUKM, apoMaTUYHI Ta iHLWI PEYOBUHMN.

2.7. TpoMucnoBi anepreHu.

BypxnuBuin po3BUTOK XiMiYHOT NPOMUCIIOBOCTI 3HAYHO 306iMbLUMB KiNbKICTb Pi3HUX XiMIY4HUX PEYOBMH Ha BUPOOHMUTBI Ta B NobyTi, OTXe, i
KOHTaKT 3 HUMK nogen. Lle Buknukano nosiBy pisHMX 3a XxapakTepoM anepridHux peakuin. NMpommucnoBi anepreHy B nepeBakHii 6inblocTi €
ranteHamu, siki 3'egHytoTbca 3 Binkamu. BBaxxaeTbcs, WO YMM BULLE 34aTHICTbL ranTeHa yTBOPKOBATU XiMiYHMIA 3B'AA30K 3 BiflkoM, TUM BULLE AOro
anepreHHa akTuBHICTb. Hambinbl 4acTi NnpoMUCNOBI anepreHn - ue ckunugap, mMacna, Hikenb, XpOoM, MUL'SK, ObOroTb, CMOMW, OYyOWNbHI
peyvoBMHU, GapBHUKM TOLLO. Y NEepyKapHsaX i KOCMETUYHMX CanoHax anepreHamm MoxyTb 6yt 6apBHMKK ans Bonoccs, OpiB Ta BiK, pignHa ons
XiMiYHOT 3aBMBKW i T. i. Y noByTi anepreHamn MOXyTb OyT MWUO, NpanbHi 3aCo0M, CUHTETUYHI TKAHUHK | T. 4.

2.8. AnepreHu iHeKUiNHOro NOXOMXKEeHHS.

AnepriyHi npouecy MOXyTb BUKIIMKATM HaMPi3HOMAHITHILWI 30yAHMKN iHEKUINHMX XBOPOO, a TakoX NPOAYKTWU iX XUTTeAIAnbHOCTI. Ti
iHeKuinHi xBopoOK, B naToreHesi SKMX aneprid Bigirpae npoBigHy ponb, HasMBalTbCs iHMEKUiNHO-anepridHi 3axBoptoBaHHA. [1o HuMX
BIQHOCATBLCS BCi XPOHiYHI iHgeKuii (Tybepkynbos, nenpa, 6pyuenbos, cudinic, peBMaTu3am, XPOHiYHi kaHanao3wm Ta iH.). Mo mipi nikeigauii
enigemMiyHMx 3axBoptoBaHb CTanu 3000yBaTu Ginbll BeNUKe 3HAYEHHSA aneprivyHi npouecu, SKi BUKIUKAKOTbCS YMOBHO-MATOrMEHHOK i




canpodiTHO hnopoto.

[yxe nowwmpeHnmmn anepreHamu € rpmdun. bnmsbko 350 BuaiB rpubiB BUSIBNSKOTL anepreHHy akTMBHICTb. Cepen HUX € naToreHHi ans
NOANHN BUOK, SKi BUKNMKAOTb 3axXBOPKOBAHHS 3 aneprieto B OCHOBI natoreHesdy. Takumu 3axBOPHOBAHHAMM €, Hanpuknag, acneprinbos,
aKTMHOMIKO3, KOKUMAio3, rictonnasmo3s Ta iH. OgHak 6arato He naToreHHUX Ans NAauMHU rpubiB Npy NOTPansisiHHi B OpraHiaM BUKIMKaKOTb
ceHcubinisauito i po3BUTOK PI3HMX anepriyHMx 3axBoploBaHb (OpoHXianbHY acTMy Ta iH.). Taki rpubu MIiCTATbCS B aTMOCdEepHOMY MOBITPI,
XWUTNax, AOMaLIHbLOMY MUY, 3anmiCHABINMX Xapy4oBMX NPOAYKTax i T. i. IX KOHLEHTpaLis 3anexuTb Bif Nopy POKy, BOSIOrOCTi, Temnepatypu Ta
iHLLUMX YMOB.

3. MaToreHe3 anepriyHux npoueciB. Knacudikauisa anepriyHmx peakuin.

ICHYIOTb pi3Hi Knacudikauii anepriyHnx peakuin. Hanbinblw nowwvpeHa AinuTb BCi anepriyHi peakuii Ha aneprivyHi peakuii HeranHoro
TUNy i aneprivyHi peakuii cnoBinbHeHoro Tuny. B ocHOBY Ui€i knacudikauil BCTAaHOBNEHMI Yac NOSABM peakLii NiCns KOHTakTy 3 anepreHom.
Peakuis HeranHoro Tuny possmBaeTbcsa npoTaroMm 15-20 xB, ynosinbHeHO! Tuny - Yepe3 1-2 gobu. Ane uda knacudikauia He OXonmne Beiel
pi3HOMaHITHOCTI nposBiB aneprii. Hanpuknaa, aeski peakuii possusaoTbea yepes 4-6 abo 12-18 roamH, To6To IX He MoXHa BigHecTu Hi Ao
peakui CnoBiflbHEHOro, Hi OO peakuid HeramHoro TuniB. TOMy BIAMIHHOCTI MDK anepriyHMMn peakuismn ctanu nos'd3yBaTv 3 pPisHUMMU
MeXxaHiaMamu iX po3BUTKY i cknanu krnacudikauiio, 3acHOBaHy Ha naTtoreHeTu4yHoMy npuHUumni. Bei anepridni peakuii 4inate Ha cripaexHi, abo
BNacHe aneprivHi, i HecripasxHi, abo rcesdoasnepaiyHi (HEMMMYHOSOrM4eckne). Y CBOK Yepry crnpaBxHi, abo BnacHe aneprivHi, AinaTscs Ha
XimepeiyHi (B-3anexHi) i kumepeaidHi (T-3anexHi).

CnpaBxHi, BnacHe aneprivHi, peakuii MalTb iMyHONOriYHY CTazito B CBOEMY PO3BUTKY, HECMPaBXHi 11 He MalTb. Po3nogin cnpasBxHix
peakuii Ha OBa BMOW 3aCHOBaAH Ha XapakTepi iMyHOMOriyHOro mexadiamy. XiMepriyHi BUKNUKAOTbCA peakuieto anepreHy 3 aHTuTinamm (Big
rpeu. Himos - «Cik»), a Kutepruyeckme BUKNMKaOTbCS 3'€AHaHHAM anepreHy 3 ceHcmbinisoBaHmu nimgouuntamm (Big rpey. Citos - «knitkay).

Hani ua knacudikauiss 6yna BgockoHaneHa. Y Hin Oynu getanizoBaHi iMyHONOrYHI MexaHi3amu. XimepridHi peakuii ctann HasnBaTtuca B-
3aneXxHUMK, Tak sik came 3 B-nimcountamm noB'A3aHO yTBOPEHHS aHTUTIN. 3anexHo Big Knacy iMyHOrnobyniHie, 40 AKUX HanexaTb aHTUTINa,
wo ytBopunucs, B B-3anexHux anepriyHnx peakuisx Buginedi A, J, E i M-rnobyniHoBi peakuii. KutepruyecHi peakuii oTpumanun Hasy T-
3anexHuX.

ICHye We ogHa WMPOKO nowupeHa knacudikauia, sika TakoX 3acHOBaHa Ha naToreHeTU4HOMY npuHumni. B 17 oCcHOBY noknageHo
0Cco6nMBOCTI IMyHHUX MexaHi3MiB. BignoBigHo Ao uiei knacudikauii BuaineHi 4 Tmnu anepriyHnx peakuin:

1) aHadbinakTnyHa (IgE- i pigwe 1gG-aHTuTina);

2) untotokeunyHa (IgG- i IgM-anTuTina);

3) Tvn ApTioca - NOLIKOMKEHHST IMyHHUM KomnnekcoMm (IgG- i IgM-aHTuTina);

4) ynoBinbHeHa rinepyyTnmBIiCTb (CeHcubinisoBaHinimgounTn).

Po3pi3HATL 4 TMNK peakuin rinep4yTNUMBOCTI NpUY anepriyHux peakuiax (man. 19):

1) peacuHogul mun _NOoWwKOOXeHHsI MmKaHUH. Ha3Ba LbOro Tuny noxoauTb Bif Ha3BW aHTUTIN-peariHiB, Aki 6epyTb yy4acTb B MOro
PO3BUTKY. PearnHn BigHOCATLCA rONOBHUM YMHOM A0 IgE-knacy, ane cepen Hux € i pearvHn IgG-knacy. Moro e HasnealoTb aToHiYHMI (Bia
rpeu. Atonos - «HE3BMYAMHUNY, «YYXXUI»), aHaiNakTUYHWIA, anepridHa peakuis HeramHoro Tuny. Y BiANOBiAb Ha NOTPaNMsiHHA B OpraHiam




anepreHy yTBOPHOKOTLCA peariHn. BoHW (hikCyloTbCA rONOBHMM YMHOM Ha OrpsigHUX KniTkax i iX aHanorax B KpoBi - 6a3odmnax. B pesynbraTi
BUHWKae cTaH ceHcmbinizauii. MoBTopHE NonagaHHs B OpraHiaM OOHOMo i TOro X anepreHy npuBoAnTb A0 3'€QHAHHSA MOro 3 pearnHamu, Lo
yTBOpMnucs. Lle Buknukae Bukng, i3 ctoBbypoBux KnitnH i 6asodinie winoro psgy 6MonoriyHo akTUBHUX PEYOBUH, a@ TaKOX iX YTBOPEHHS iHLLIMMN
knitTmHamn. MepgiaTtopu, WO  YTBOPUNUCA | 3BINbHUNUCA 3OINCHIOTbL 9K 3aXUCHUKW, Tak i naToreHHUn edektn. MegiaTopamu peakuin
pearmHoBOro TuMy € rictamMiH, CepOTOHIH, NpocTarnaHanHu.

2) yuUMoOMOoKCUYHUU Mmun MOWKOOKEHHs1 MKaHUH. LINTOTOKCUYHUM AOro Ha3nBatTb TOMY, LLO CTBOPEHI aHTUTINA 40 aHTUrEHIB KNiTUH
3'€QHYIOTbCS 3 KNITUHAMM | BUKNMKAKOTh X NOLLIKOKEHHS | HaBIiTb Ni3nc (LMTONOrivHy Aito). MoLwKoaXeHHS MOXe NTN TpbOMa LUMSIXaMu:

a) 3a paxyHOK aKTMBaLii KOMMIEMEHTY YTBOPIOIOTLCS aKTUBHI (dparMeHTM KOMMSEMEHTY, SKi YLLUKOOXKYHOTb KIITUHHY MeMOpaHy;

0) 3a paxyHoOK akTuBaLii daroumMTosy KniTUH, NOKPUTMUX aHTUTINIaMun.

B) 3a paxyHOK akTuBauii flisocoMmanbHUX pepMeHTIB, AKi BUAINATbCA harountamu.

3) MNOWKOOXEHHSI IMYHHUMU _KoMmiekcamu. [lpy UbOMy TuMNi anepridyHMX peakuinl MNOLIKOMKEHHS BUKIIMKAETBCA IMYHHUMM
KoMnnekcamun. YABneHHs npo Ui TMnn cpopmMmyBanmcs Ha OCHOBI CMOCTEPEXEHD 3a MICLLEeBOK TOKCUYHOI AIEt0 Ha TKAHMHI KOMMSIEKCY aHTUreH-
aHTUTINO, YTBOPEHOro B HAAMNULWIKY aHTUreHa. Ha aHTureH, Wwo notpannse B OpraHiam i akmn mae pos3vmHHy oopmMy, Nae yTBOPEHHS aHTUTIN.
Hanbinbwy ponb B ubOMy BMNagky rpatTb aHtutina IgG- i IgM-knacis. Npy NeBHMX yMOBax KOMMMEKC aHTUreH-aHTUTINIO MOXe BUKNUKaTh
MOLUKOKEHHSI | PO3BMTOK 3axBOPOBaHHSA. Y UMX BUMAAKax LUKIONMBa Lis KOMMMEKCy peanidyeTbCs rofIOBHMM YMHOM 4epes3 aKTuBaliio
KOMMIIEMEHTY, 3BifTbHEHHS Ni30COMarnbHUX EPMEHTIB, YTBOPEHHSI MegiaTopiB (KiHiHIB, CEPOTOHIHY, FicTamiHy).

4) anepzi4Ha peakuiss _ynoeisicHeHo20 muny. Lium TepmiHOM Mo3HayalTb rpyny anepridHUX peakuin, sKi po3BMBalOTbCA Y
ceHcumbinisoBaHux nogen yepes 24-48 roa. nicns KOHTaKTy 3 anepreHom. CnoyaTKy XxapakTepHO O3Hakok 6yno yac po3BuTKy peakdii. [1oTim
Oyno BCTAHOBMNEHO, LLIO B MEXaHi3Mi iX BUHUKHEHHSI OCHOBHA POJib HaNeXmuTb Aii ceHcubinisoBaHux nimdoumnTiB Ha anepreH. inepyyTnmeicTb
IV Tuny noe'asaHa 3 TUM, WO ceHcmbinizoBaHi aHTUreHOM T-KMiTUHW MpY NOBTOPHIN 3yCTPiYi 3 TUM XXE& aHTUreHOM BULINATb LMTOKIHM, SKi
BUKIMKAKOTL 3anasbHi peakuii, a TakoX akTMBYOTb Makpodar, siki BUAINSTb Meaiatopy 3ananeHHs.
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1. Tun | xapakTepunayeTbcs 3B'si3yBaHHAM IgE 3 peuentopamu TyyHWUX KniTUH. [pu KOHTaKTi 3 anepreHom BigOyBaeTbCA nepexpecHe
3B'a3yBaHHsA IgE, WO BUKNMKaE BUBINIbHEHHS MeLiaTopIB anepriyHnX peakuin.

2. Mpw rinepuytnmeocTi |l TNy BMpoGRSOTLCSA aHTUTING 40 aHTUreHy NMOBEPXHi BMACHUX KNITMH OpraHiamy abo 4yXopigHOro aHTUreHy
(Hanpuknag, epuTpoumnTIB NpY NEPENMBAHHI KPOBI). 3B'A3yBaHHS TaKMX aHTUTIN Ha KNITUHAX-MILEHAX MOXE BUKIMKATU LUTOTOKCUYHUA edhekT
abo ni3nc KMiTUH.

3. Tinepuytnueicte Il TMny obymoBneHa BigkNageHHAM B TKaHWMHaX iMyHHUX komnnekciB. lMpu ubomMy BigOyBaeTbCca akTuBauis
KOMMMEMEHTY i B MiCLli BiaKnaaeHHs KOMMMeKCiB Big0yBaeTbCA NoKanbHe NOLWKOAXEHHSA TKaHUH i 3ananeHHs.

4. NnepyyTtnueictb IV Tvny nos's3aHa 3 TMM, WO ceHcMBini3oBaHi aHTUreHOM T-KNiTUHW NPW NOBTOPHIN 3yCTPidi 3 TUM XXe aHTUreHOM
BUAINAIOTb LMTOKIHW, SKi BUKITMKAKOTL 3anarnbHi peakLil, a TakoXX akTUBYOTb Makpodaru, SKi BU4INsaTbe MediaTopy 3ananeHHs.

Y BignoBigb Ha NOTpannsHHS B OpraHiaMm arnepreHy yTBOPHOKTbCH Tak 3BaHi ceHcubinidoBaHi nimdountn. BoHn BigHOCATbCA Ao T-
nonynauii nimgouunTie, i B iX KNiTMHHY MeMOpaHy BOyOOBaHi TakoX CTPYKTYpW, SiKi BidirpaloTb pofib aHTUTIA, 34aTHMX 3'egHyBaTUCA 3
BigNOBiAHMM aHTureHom. [Npyn NOBTOPHOMY MonagaHHi anepreHy BiH 3'€AHyeTbCA 3 ceHcubinizoBaHumn nimdountamn. Lle Bege no psagy
MopdonoriyHMx BioXiMiYHUX | dyHKUiOHaNbHMX 3MiH B niMdouuTax. BoHn nposasnsaioTecs y surnagi nocunenHs cuHtedy OHK, PHK i Ginkis,
CeKpeLnn pisHMUX MeaiaTopis, SKi Ha3nBalTbLCA NiMdOoKiHaMK. 3a JONOMOro NiMAOKIHIB BiabyBaeTbcst MobBinisauis pisHux knituH. IMig Bnnveom
OOHUX NiM(OKIHIB HeceHcubinidoBaHi nimdountn HabyBaloTb NigBULLLEHY 4YyTNUBICTL A0 anepreHy. Ocobnveuin Bug nNiMAOKIHIB Hagae
LUMTOTOKCUYHY i THITIOMY aKTUBHICTb KNiTWMH Aito. CeHcmbinisoBaHi niMmdountv HagaTb i NpsaMy Al Ha KNITUHU-MiLLEHi (LWMTOTOKCUYHY Aito).
BiasHavaeTbCa pynvHyBaHHS KMiTUH-MiEeHeRn, iX darounTos, NigBULLEHHS MPOHUMKHOCTI cyauH. Bce ue nposaBnsieTbCA Yy BUrNSAA 3ananbHOi
peakuii. OCHOBHMMM MediaTopaMy YeTBEPTOro TUMYy anepriyHuX peakuii € niMgokiHW, yTBOpeHi B npoueci B3aemogil T- i B-nimcouuntie 3
anepreHamu. JliMOKIHK Ait0Tb Ha PisHi KNiITMHKM (Makpodbarn, nimcountn, pibpobnacTtu, enitenianbHi KNiTUHWM Ta iH.) Yyepe3 BiANOBIOHI
peuenTopu Ha UuX KiTMHaXx.

Po3rnsHyBLWKX TUMNXM anepriyHnX peakuiin, NoTpidHO 3pobUTU HACTYNMHUIN BUCHOBOK. BKMOYEHHS TOro 4um iHWOro TUNy anepridyHoi peakuii
BU3HA4YaeTbCca bGaraTtbma dpakTopamu, are ixX MOXHa 3BeCTUM A0 ABOX OCHOBHMX. Lle BNacTMBOCTI aHTUreHy i peakTUBHICTb opraHniamy. Cepepq
BNacTMBOCTEN aHTUIreHy BaXIMBY POfb BidirpatoTb MOro xiMiyHa npupoga, (isvyHWMiA CTaH i KinbkicTb. Cnabki aHTUreHu, ski 3HaxoaAaTbCs B
HaBKOJINLLHLOMY CEpPedoBULLI B HEBENMKMX KINbKOCTSX (MUNOK POCIWH, AOMALUHIN NWA, fyna i WepcTb TBApWH), YacTiwe aloTb aTOHIYHUI TUM
anepriyHMx peakuin. HeposuunHHi anepreHn (G6akrepii, cnopu rpubiB i iH.) YacTiwe nNpmn3BoasaTb OO0 anepriyHoi peakuii CroBiNbHEHOro TUMy.
PO34MHHI anepreHn (aHTUTOKCUYHI cupoBaTkn, y-rmobyniHW, NpodyKTu nisucy Gaktepin i iH.), OcobnMBO B BENUKMX KINbKOCTSX, 3a3BM4Yan
BUKMNWKaOTb anepriyHy peakuito iMyHOKOMMIEKCHOro Tumy.

AnepreH, Sk npu4nHa anepriyHOro 3axXBOPHOBaHHS, Oi€ HA OpraHiam B NEBHMX YMOBaX, SKi MOXyTb abo cnpusaTK NOro aii, Wo npusseae oo
PO3BUTKY 3aXBOPHOBaHHS, abo yCcknagHooBaTy MOro Ao i TUM camMnM He JOoMycKaTu pO3BUTKY 3aXBOPIOBAHHS. TOMy, HE3BaXar4um Ha HasiBHICTb
B HABKOMULLIHBLOMY CEPEeAOBULLI BENUKOT KifTbKOCTI MOTEHLINHUX aneprexiB, anepriyHi 3axBoploBaHHA PO3BUBAOTLCS TifTbKU B MEBHOMY BiACOTKY
BMNAAKiB. YMOBU MOXYTb OyTM 30BHIWHIMK (KiNbKICTL anepreHy, TpuBaniCTb i xapaktep Koro fAii) i BHYTpiwHiMK. BHyTpiwHI ymoBM - ue
peaKkTUBHICTb OpraHiamy.

PeakTBHICTb OpraHiamy - Ue BRacTUBICTb OpraHiaMy 4K Uiforo BianoBigatv 3MiHAMU XUTTERIANBHOCTI Ha BMIIMB HaBKOSIULIHBOIO
cepegosua. BoHa 3anexnTtb Big cnagkoBux ocobnmBocTen 6yaoBu i OYHKUIOHYBAHHS CUCTEM OpraHiamy i TUX BNACTUBOCTEWN, SAKi OpraHiam
HabyBa€e B MpoLECi CBOro Xntts. Lis CykynHiCTb BpomKeHnx (cnagkoBux) i npuadaHmMx BNacTUBOCTEN i AABMSIE Ti BHYTPILLHI YMOBMU, Big SKMX B



3HAYHIN Mipi 3aNeXnTb MOXMMBICTb PO3BUTKY ab0 HEPO3BUTKY 3axBOPOBaHHS. Lien dhakT Mae Benvke 3Ha4YeHHS, TakK K MOXe LjinecnpsiMoBaHo
3MiHIOBaTU peaKTUBHICTb OpraHiaMy B HanpsiMKy, LLO YCKITagHKE peanisauito Ail NOTEHUiNHMX anepreHis.

BcTaHoBMEHO, WO iMyHHA BigNoBigb Ha KOXEH aHTUIeH BU3HaveHa reHeTuyHo. Big ocobnmBocTen dyHKLiOHYBAHHS CTPYKTYPHUX TEHIB
iMyHOrno6yniHiB 3anexaTb Knac i TMNu aHTUTIN, Wo yTeoplooTbea. Cnagkosi abo npuabaHi aedektn B poboTi AesiKMX NaHOK iIMyHHOI cuctemm
MOXYTb CNPUATU PO3BUTKY anepriyHnX peakuin.

4. AHadinakTU4YHNI LUOK.

€ caMuM rpi3HUM anepriyHNM yCKnagHeHHAM. AHadINaKTUYHUIA LIOK MOXYTb BMKIIMKATM MPaKTUYHO BCi BMKOPUCTOBYBaHi B AaHUMW Yac
nikapcbki npenapaTtu, CMPoOBaTKN Ta BaKUMHMW, MUIKOBI anepreHu, Xxap4yoBi NpoayKTn, ocobnmeo pnba, MOMOKO, AWLs Ta iHLWI, ankorosbHi Hanoi,
KynaHHS B XOSNOAHIN BOAi NpW X0NogoBoi1 aneprii, yKycu oc, 64Kin, mKmenis, LWepLLUHIB.

Y natoreHesi aHaiNakTUYHOro LLOKY PO3PIi3HATb TpY CTagil:

» iMyHOMOriyHy,

P natoximiyHy (6ioximivHy),

» i naToisionorivny.

1. TNoyaTkoBUM eTanom iMyHO/I02iYHOI cTadii € ceHcubinisauiq, npouec BWHWKHEHHS MiABULLEHOI YyTNMBOCTI, TOOTO YTBOPEHHSA
KOMMMEKCY aHTUreH-aHTUTINO. B ekcnepumeHTi ceHcunbinizauis BuHMKae NpubnmM3Ho NpoTsarom 7-8 OHIB, a y NOAMHM Lier Nepioq MoXxe TpuBaTu
barato micsuiB i pokiB. Pasa ceHcubinisauii xapakTepusyeTbCa BMPOONEHHAM crneumdiyHMx aHTUTIN - pearwHis. B3aemogia anepreny 3
aHTUTINamm BiabYBaETbCS B opraHax i KniTuHax, Ae 3HaXoA4siTbCs aHTUTINa, TOGTO B LLOKOBMX opraHax. [lo uux opraHiB Hanexatb LKipa, rnagki
M's131 BHYTPILLIHIX OpraHis, KNiTUHW KPOBIi, HEPBOBA TKaHWHA, CMOMy4YHa TKaHWHA.

2. MNig yac namoximiyHOI CTadil KOMNMEKC anepreH-aHTUTINO Bede A0 MPUAYLUEHHSA aKTMBHOCTI iHrBITOPIB TKAHMHHUX i CMPOBATKOBUX
hepPMEHTIB, O BUKIIMKAE iIHTOKCMKAL,iO i NosiBy 6ioforiYHO akTMBHUX PEYOBMH (ricTaMiHy, CEPOTOHIHY, renapuHy, aueTunxonidy, OpagukiHidy, i
iH.).

3. MatodpisionoriyHa cTagia fae kKoMnnekc natoqisionoriyHMx posnagis, WO nexaTb B OCHOBI KMiHIYHOT KapTUHW. XapakTepHUMU €
OpoHxocnaam, crnasmu rmagkux M'asiB KuMwevHuka, cevdoBOro Mixypa, MaTku, MOpPYLUEHHS CYOMHHOI MPOHMKHOCTI. Y uto a3y BigbyBaeTbes i
anepriyHe 3ananeHHs!, sike po3BMBAETLCA Ha LUKIpi, CNM30BNX 0OOMNOHKAX i y BHYTPILLHIX OpraHax.

Jlikapcbknin aHadinakTUYHUIA LIOK, SIK NPaBuo, PO3BMBAETLCS Y XBOPUX, AKi MpuAManu uen MeankameHT NOBTOPHO, NPUYOMY HepiaKo 3
anepriyHMMKn ycknagHeHHaMu, y ocid 3 nikapcbkoi ceHcumbinisauieto, Wwo po3sunacd B peaynbTaTi NpodecinHoro KoHTakTy (Megcecrtep, nikapis,
dhapMaLeBTIB Ta iH.), Y XBOPUX, LLO MatOTb aneprivyHi 3axsoptoBaHHSI.

LLBMAKICTb BUHUKHEHHSI YCKNAAHEHHS - 8i0 OeKinbkox ceKyHO abo xeunuH 00 2-x 4. CUMNTOMU LUOKY Pi3HOMAaHITHI, CTYMiHb BUPAXEHOCTi
X Bapitoe y Pi3HMUX XBOPUX. 3a CTyNeHeM TSHKKOCTI AiUTbCA Ha YOTUPKU CTagil: nerky, CepeaHbOTSXKY, BaXKY i BKpah BaXKy (CMepTernbHY).
BinbLWicTb XBOPUX CKapXaTbCHA Ha panToBYy CNabKiCTb, 3a4MLLKY, 3anamMOpPOYEHHS, 3HWKEHHSA 30py, BTpaTy CryXy, piskun cBepbix LWKipn abo
BiQYYTTS Xapy Yy BCbOMY Tifni, 03HOO, 6oni B XXMBOTI, cepue, HyaoTy, 6ntoBoTy. Moxe HacTynuTu BTpaTa CBI4OMOCTI.

Takox Big3HAYa€eTbCA Taxikapgisi, HATKONOAIOHUA NynbC, HU3bKMA abo 30BCIM HEBM3HAYEHUIN apTepianbHUA TUCK, XONOAHWMI NIT, FyXi
TOHM Ccepus, PO3LLUMPEHHS 3iHWLb, CYy4OMW, MiHA 3 poTa, iHOAI Pi3Knn HABPSK si3MKa, HAabPAK 06NMYYS, ropTaHi.

TpuBanicTb CMMNTOMIB aHaiNakTUYHOrO LWOKY 3anexuTb Big CTyneHa ceHcubinizauii, npaBunNbHOCTI i CBOEYACHOCTI NiKyBaHHS Bif
CYNyTHIX 3axBOploBaHb i T.i. B ogHUX BMnagkax cMepTb XBOpux Hactae npotsaroM 5-30 xB. Big acdikcii, B iHWKX - yepes3 24-48 rog. abo kinbka



OHIB Bif BaXKMX 3MiH B HMpKax (3a paxyHOK rroMepyrioHedpuTy), nediHku (renaTuTy, HEeKpo3y MNeYiHKW), LWAYHKOBO-KULLKOBOMY TpPaKTi
(LLTYHKOBO-KMLLIKOBUX KPOBOTEY), cepLi (MiokapauTy) Ta iHLIKX OpraHax.

[o uucna ycknagHeHb aHadiNakTUYHOrO LWOKY BXOASATb iH(APKT, MHEBMOHIS, napanidi. JletanbHiCTb npu aHadinakTmyHoMy LoLi
konunBaeTbea Big 10 o 30%.



NEKUIA 13
3ACTOCYBAHHSA AHTUTIN B BIONOITi | MEQULMHI

1. Wnsaxu 3amiyHeHHs iMyHiTeTy. MNMpodinakTnyHa iMyHi3auia (BakuMHauis i peBakumHauis)
2. MprHLMIM NOCTAHOBKN iIMYHOSOMYHMX peakLin in vitro.

2.1. 3aranbHun NpUHLUMN OTPUMAHHSA aHTUTIN. MoHATTS ag'toBaHTa.

2.2. OTpUMaHHS NONIKNOHANBbHMUX aHTUTIN | LWNAXW NOMINWEHHS iX AKOCTI.

2.3. TexHornoris OTPUMaHHA MOHOKIMOHANbHUX aHTUTIM.

1. Wnaxu 3miyHeHHs imyHiTeTy. NMpodinakTMyHa iMmyHi3auisa (BakumMHauif i peBakuuHauis)

Y XUTTi MIIOAMHU € KifnbKa KPUTUYHUX eTaniB y PO3BUTKY 34aTHOCTI iIMYHHOT CUCTEMM 3[INCHIOBATU 3aXUCT OpraHi3aMmy Bif, Yy>KOPigHUX KIiTUH
i peyoBuH. Lli eTann nos'a3aHi 3 BikOBUMW 3MiHaMu, Mig Yac SKMX iMyHHa cucTema NOBOAUTLCA HenepeabayyBaHO, KONMW BMNPOBaXEHHS
aHTUreHy B OpraHi3aM BUKINNKaE HenpaBuibHY NapagokcanbHy peakuito. Lle Bupaxaetbca B TOMY, WO iMyHHa BigNoBiab MOXxe BUsBUTUCA abo
HeJoCTaTHLOW ANA BiAbUTTS arpecii Yy>KopigHoro areHTa, abo HagMipHOLo, WO NPU3BOAUTL A0 anepriYHNX peakui pisHoro Buay.

IMepwum nepiodomM nideuwieHo20 pUu3uKy € NepLunin Micaub nicns HapOAXeHHs. [UTUHA HapPOOXKYETLCS MPaKTUYHO «CTEPUIBbHOKOY.
Mikpodchriopa maTepi AN HbLOro He MpeAcTaBnse Hebesnekn 3aBOsikM MAaCUBHOMY IMYHITETY, KM CKNagaeTbCsl 3 3aXMCHUX aHTUTIN MaTtepi,
OTPUMaHNX OUTUHOK Yepes3 NnaueHTy nig Yac BHYTPILHbOYTPOOHOro PO3BUTKY i 3 MOSIOKOM NpW rpyaHOMY BUrogoByBaHHi. Mikpobu, siki € B
nosioroBomy GyANHKY, CTAHOBMAATb NOTEHUiIHY Hebe3neky 411 HOBOHAPO)KEHOrO, TaK sIK MOXITMBOCTEN NPOTUCTOATM iM Y HbOrO Mano. BrnacHi
aHTUTINa MOro opraHiam (iMyHHa cuctema) e He Bupobnsie, haroumtn HegoCTaTHbO akTUBHI i T.4. ToMmy BCi npeameTn, ki CTUKaTbCA 3
HOBOHAPOXKEHOK OUTUHOK, MOBWHHI BYTM MPaKTUYHO CTEPUINbHUMW. AKWO AUTUHA HapoAunaca 340POBOKD, TO BOHA HE MOBMHHA OOBrO
3aTpumyBaTUCA B NonoroBomy 6yamHky abo BiagineHHi. byavHkn HoBoHapomkeHoro BykBanbHO aTakye Mikpodprniopa YneHiB cim'i i nobyToBmx
npegmMetie. Ha agantauito 4o Hei guTuHi NOTPiIGHO He MeHwe Micausa. OgHak BXe [0 KiHUS MepLloro TWXKHSA XUTTA B MOrO KPOBI Pi3KO
36iNbLUYETLCA KiNbKICTb NiIMAOUMUTIB.

Apyaul nepiod ocnabneHHs 3axUCHUX _cuJl [OBOANTLCS Ha 3-6-M Micaui XUTTS anTuHW. Lle noB'a3aHo 3 TMM, WO A0 LbOro nepiogy
3anac MaTepUHCLKUX aHTUTIS, OTPUMaHUX Yepes MnaueHTy, 3akiH4yeTbecs. Yepes ue NiaBuLLYETLCA CIPURHATIMBICTL OpraHiamy OO BipyciB
rpvny, 3acTtygm i 30yaHuUKIB ANTSYMX iHPeKUin, SKi B UbOMy Bili NPOTiKalOTb HETUMOBO | HE [al0Tb CTIMKOro iMyHiTeTy. [MTUHI B uen nepiog
Heba)xaHO KOHTaKTyBaTW 3 AiTbMW, SKi BiABIAYOTb AUTSUYMI cadok i wkony. [lyxe Baxnuee TpuBane npupogHe rogyBaHHs, Tak sik Yepes rpyaHe
MOJIOKO Y4aCTKOBO 3amMOBHIOETBCS HEOOMiK aHTUTIMN, 30aTHUX 3axXUCTUTM MOro Big iHGekuin i Bbepertu Big pO3BUTKY Xap4oBOi aneprii, ska
Han4yacrTiwe 3'aBNsAeTbCA B Ui MicsLi.

Tpemili_nepiod npvnagae Ha 2- PiK XWUTTS, KON PO3LLUMPHETLCA KOMO KOHTAKTIB AUTMHM 3 HABKOMULLHIM CepedoBULLIEM, a MiCLEBUI
iIMyHITET CnNM3oBNX 0OOMOHOK AMXarnbHOI Ta TpaBHOI CUCTEM LLEe He DYHKLIOHYE Ha MOBHY CUMY, Yepes LLUO iCHYE PU3UK MOBTOPHMUX BIPYCHUX i
BakTepianbHUX iHEKUin. YHMKaTK iX JonoMaralTb 3arapToBYBaHHS, NPOrynsHKM Ha CBDKOMY MOBITPi, NpaBUbHE XapyyBaHHA. Y LUbOMY Bili
HeobXiaHO YHMKAaTKY BiABiAyBaHHSA 3 ANTUHOK JIIOOHUX MiCLb.




Yemeepmum nepiodom € 4-6-n pokn XUTTa manioka. Lle Tak 3BaHMM OOLKINbHWA nepiog, KOnv AMTUHA BiABiAye OWTAYMM Cafok, B
sIkOMY BiOyBaloTbCA MOCTINHI KOHTaKTU 3 OiTbMU. Y LIbOMY Bili 4acCTO pO3BMBAETLCA XPOHIYHUIM TOH3UNIT, 36inbLUYyOTLCA ageHoian, byBatoTb
YyacTi pecnipaTopHi iHEKLUIT, 3'ABNAETLCA CXUNbHICTL 4O anepriyHnX peakuin.

M'smum nepiodom € nigniTKoBUI BIK, WO NovmnHaeTbea B 12-13 pokiB y giB4aTtok i B 14-15 pokiB y xnonyukis. Lle yac gyxe 6ypxnusoro
3POCTaHHA | PO3BMTKY OpPraHiamy, 3a sikUM He BCTUraloTb OpraHu iMyHHOI cuctemn. «Cnneck» CTaTeBMX FOPMOHIB 3HWXKYE aKTUBHICTb T-
nimcouunTiB i Bege 4o NigBuULLLEHOro BUPOONeHHsa aHTuTiN B-nimdoumtamu. Lle npnsBoamTh 40 akTuBi3auii 3ananbHMX, XPOHIYHUX i ayTOIMYHHMX
3axBOpPIOBaHb. Y TOM e 4ac B Len nepioa BiabyBaeTbCcs nonerweHHa nepebiry aneprivHMx 3axBOplOBaHb, aX A0 iX MOBHOMO 3HWKHEHHS.
HeobxigHa caHauisa ycix ocepenkiB XpOHIYHOI iH(peKuii (kapio3Hnx 3ybiB, ageHOIAIB, XBOPUX MUTAANMH i T. i.). TakoX BaXNMBMM € NpaBusibHe,
3banaHcoBaHe 3a BCiMa napamMeTpamMm XapyyBaHHSA. Y BCi nepiogn 3pocTaHHS i pO3BUTKY AUTUHWU KiNbKIiCTb NiKapCbkuMx 3acobiB, LUO
3aCTOCOBYIOTLCS A5 NiKyBaHHS Pi3HMX 3axXBOpPOBaHb, Mae ByTn MiHimanbHUM. OgHMM 3 MeTofiB, WO 3MILHIOE iIMYHHY CMCTEMY i nonepemkae
Oesiki 3aXBOpIOBaHHSA, € BakUMHaLiq.

BakyuHayiss - HaneeKkTMBHILLMIA METOA 3axUCTy NPOTU iHEKUINHMX 3axBOPHOBaHb, BigomMurA B AaHun yac. OCHOBHMM MPUHLMMOM
BaKUMHaLi € Te, WO NauieHToBi BBOAUTLCA ocriabneHunn abo BOGUTMI XBOPOOOTBOPHMI areHT aAns CTuMynauii BUpobneHHa aHTUTIN, HeobXxigHnX
ansa 6opoTbbu 3i 36yaHMKOM 3axBoptoBaHHs. LLlenneHHsa 3 ycnixom 3acTocoBytOTbCs Anst 60poTbOKn 3 Bipycamu KpacHyxu, Kopy, enigemMiyHoro
napotuty, renatuty B, noniomienity, rpuny abo Gaktepismn (36ygHukamu TyGepkynbosy, audTepii, koknowy, npasusa). CyTb BakumHauii
nonsrae B CTBOPEHHi abo NOCUMEHHI LUTYYHOro iMyHITETY. ICHYE NOHATTS «KONEKTUBHOMO» iMyHIiTETY. UM Ginblue niogern mawTb iMYHITET 40
XBOpOOWU, TMM MeHLlEe NMOBIPHICTb Y HEiMyHI30BaHMX 3axBOPITM i MEHLUE PU3MK BUHUKHEHHSI enigemii (ToOTO 3a 4ONMOMOrow BaKuMHaLil
CTBOPKOETBLCH TaK 3BaHa iMyHHUI NpOLIApOK HaceneHHs). BakynHauis 6yBae Sk ogHOpa3oBoro (Big KOpy, NapoTuTy), Tak i baratopa3oBoro (Big
noniomienity AKAC). KpaTHicTb nokasye Te, CKifibku pasiB HeobXigHO BBECTU B OpraHiam BakLMHY Ans OCBITU iMyHITETY.

PeeakuyuHauyiss - ue 3axig, CnpsiMOBaHWA Ha NIATPUMKY iMYHITETY, SIKMN CTBOPEHWU nonepenHboi BakuumHauil. 3a3Buyan NnpoBOAUTHCH
yepes Kinbka pokiB nicnst BakumHauii. NMpy BUHUKHEHHI OCepeaKoBOi crnanaxy sSiKorocb iHEKUINHOro 3axBOproBaHHA Ans 3anobiraHHA enigemii
npoBOAMTLCSA MacoBa BakuuHauis. BoHa sBnse cobod OQHOMOMEHTHY MOYaTKOBY BaKLUMHAL, Sika BUKOPUCTOBYETbLCA ANSA LUBUAOKOrO
nepepuBaHHs nNaHutora nepegadi iHdekuii. MNMprknagom Takoi BakLMHALiT MOXE CITYyXMTU MacoBE OXOMJIEHHS LWENMEHHAMM Nepes HacyBaeTbCs
enigemieto rpuny. Ane y BakuuHauii € i Hegonikn. BoHa npoBoAUTBLCA TifbKM MNPOTU MEBHUX LUTaMiB, MOXINBa HeedeKTUBHICTb BHACNIAOK
MyTaLii BipyciB.

BakuuHu 6ysatomb pisHux gudis:

1) XMBi BakUWHU, WO MICTATb 0CnabneHnn XnBmin MikpoopraHiam;

2) iHaKTMBOBAaHI ( «yOUTI») BaKUUHW;

3) XiMiYHi BakUWHW. BOHM MICTATb KOMMOHEHTU KNITUHHOT CTIHKM YW iHLINX YaCTUH 30YOHUKA;

4) aHAaTOKCUHU (MiCTATb HEAKTUBHUI TOKCWH, NPOAYKyBaTh bakTepiamm);

5) komBiHOBaHI BaKUMHU (LLO MICTATb Kiflbka KOMMOHEHTIB).

Y WUMMYHOKOPPEKLUMIO BXOAUTb i 3aCTOCyBaHHs MnpenapaTtiB Ans BigHOBMNEHHS MopylweHoro iMmyHiteTy. Lle abo moHoTtepanis, abo
3aCTOCYBaHHA iIMyHOMOZYNATOPIB 32 NEBHOK cxemo. [1na Lboro BUKOPUCTOBYHOTL NpenapaTtu, Ski 3amilaroTb BTpaveHy OyHKUi0 IMYHITETY
(imyHOrnoGyniHW, iHTEpdEPOHW), i NpenapaTn, WO CTUMYIIOTb 3HWKEHY (DYHKLiO IMYHITETY (iHOYKTOpY IHTEPdEPOHIB, POCNMHHI NpenapaTw,
Hecrneuudiyni iMyHOoCTUMYNSaTOpK). YHiBepcanbHUX 3acobiB nNigBULLEHHSA iIMYHITETY He iCHye. IMyHHa cucTema opraHismy niogvHu ayxe




ckragHa, TOMy 40 NUTaHb 3MILHEHHS i KOpeKLUil iMyHiTeTy NoTpibHO NiaxoanTn poO3yMHO, KOMMSEKCHO i iHAMBIQYanbHO, CNMpaYnch nepll 3a
BCE Ha MponaraHay 340pOBOro crnocoby »uTTa. Lle i noBHOUiHHE, 30anaHcoBaHe XxapyyBaHHS, i 3arapToBYBaHHSI OpraHiamy, i BigCYTHICTb
CTpeciB, i pauioHanbHUN pexmnm gHa (poboTa, BiGMOYMHOK, COH), i aKTUBHWUIA cnocib xuTTa. Bce ue gonomoxe 3MiLHUTKU iIMYHITET i, OTxe,
3[10pOB'sl OpraHiamy.

Bce ckasaHe BuLe NpO iIMYHITET i MOro MexaHiamu Npu3Beno 40 nepernagy NUTaHHS Npo posfb iIMYHITETY B OpraHiami. 3axmcHa porb
iIMYHITETY NO BIQHOLIEHHIO A0 NAaTOreHHUX MIKPOOPraHi3MiB i X TOKCUHIB € 6e3cyMHiBHOW. OaHaK SIK MOSICHUTU BIATOPrHEHHS NMepecamKeHnx
rOMOSOriYHMX OpraHiB abo epuTPOLMTIB HECYMICHOK rpynu KPOBi TOrO X BMAY? AmKe Ui OpraHu i KniTUHW He MICTATb TOKCMHIB, HE HECyTb
3arpo3y MakpoopraHiamy, HaBMaku, BOHW PATYHOTb LiEW opraHiam Big 3armbeni. Bignosigb Ha Ui NUTaAHHA ga€ cyvacHa iMyHornorid, dka 3a
OCTaHHI 4eCATUNITTS pagukanbHO 3MiHMMa CBOE YTPUMAHHS | po3wmpuna cdepy iHTepecie. B gaHuii yac NoHATTS iMYHITETY O3Ha4Yae 30aTHICTb
opraHiamy posnisHaBaTy i 3HULWYBaTK Yyxe. [1py LbOMY NI YyXXMM PO3YMIlOTb He TiflbKM NaToreHHi MikpoopraHiamu, TOKCUHU, nepenvrta KpoB
abo TpaHcnnaHTaT, a 1 MyTaHTHI KITiITUHK CBOrO X opraHiamy. Ak 61 pigko He Tpannanuca CNoHTaHHI MyTauii, MakpoopraHiam, SKi cknagatTbes
3 1013 KniTKH, 3Ha4YHa YacTUHaA SKUX MOCTINHO AINWUTbCA, MOXe MaTun 6rmM3bko 10 MAH MYTaHTHUX KITITUH 3i 3MIHEHUM FeHOMOM. [lesiki 3 HuX
BUABNSAOTBLCS XUTTE3AATHUMU | B NPOLLECi NOAanbLIOro NoAiny yTBOPIOKTb TKAHWHY 3i 3MIHEHOK, HEBMACTUBOI OpraHi3aMmy (pyHKUieto, Lo MoXe
npvBecTn 0o 3arnbeni MakpoopraHiamy.

Takum YMHOM, iMYHITET - Le cUCTeMa 3axXMCHUX peakuil opraHiamy, CnpsMOBaHMX Ha MiATPUMKY reHeTUYHOi CTanocTi
iHgmBigyyma. LLlo cTocyeTbca TpaHCnnaHTauiHOro iMyHiTETY, TO BiH € 3BOPOTHUM i BKpan HebakaHMM acrneKkTOM LbOro npolecy, 3 SKum
A0BOAUTBLCA BOpOTUCA 3apaan NOPATYHKY XUTTA NIOOUHN.

2. MpUHLUMNK NOCTAHOBKMW iMYHOSOriYHUX peakuin in vitro.

Y cyuacHin 6ionorii Ta MeauUMHI iMyHOTMOBYNIHA € HEBIO'EMHUMM yYacHUKaMU JOCHIMKEHb HA KIITUHHOMY | MOMEKYNAPHOMY PiBHSAX. Ix
LUMPOKE 3aCTOCYBaHHA 6a3yeTbCA Ha BUCOKIN cneundivyHOCTi B3aemMoAil 3 aHTUreHaMu, TOYHILWe, 3 OKPEMUMMWN aHTUFEHHUMWN OeTepMiHaHTamu.
®aKTUYHO 32 AOMNOMOroK aHTUTIN BAAETHCH BUSBIATA BIAMIHHOCTI HE TiNbKM KITITUH MO 1X NOBEPXHEBUX aHTUrEHIB, ane i okKpeMux Monekyn apyr
Big Apyra. binblw TOro, i3 3actocyBaHHAM iMyHOrnoByniHIB MOXNNBO BUSABMATA NPUCYTHICTb KOHKPETHUX KMiTUH abo Monekyn B aHanisaoBaHMX
cybcTaHuiax Ta oTpumyBaTW X ANS AOCAIMKEHHA B YMCTOMY BUMMSAl. YMOBHO KaXydW, HaBiTb HaWCydacHiwWi i3nyHi i XiMiYHi meToam
OOCIIIKEHHS KNITUH | CKNagHUX OpraHiyHMX Monekyn nporpatTb iMyHOMOrYHUX MEeTOoAiB Mo PO3AiNbHOI 34aTHOCTI | NPOCTOTI 1X peanisauil.
BigobpaxeHHsIM poni i 3Ha4YeHHs iIMyHOrnobyniHiB B Cy4aCHUX HayKOBUX OOCHIMXKEHHSX i BIOTeXHOMNOriYHNX BUPOBHULTBAX € NPUCYOXKEHHS
Hob6eniscbkoi npemii 3a po3pobky ribpruaoMHOT TEXHOMOTIT, 3a AONOMOroH SIKOT BAAETLCA OTPUMYBATK CyCMEH3ii BUCOKOCNeUNdIYHUX aHTUTInN.

[o nosBu riGpOOMHUX TEXHOMOrW €AMHUM [KepenoM aHTUTIN AnS MpPoOBeAEeHHS iIMYHOMOMYHUX peakuin 6ynu BuLli TBapWHW.
Hanuvacriwe gna umx uinem BMKOPUCTOBYIOTbCS Tak 3BaHi nabopaTtopHi TBapuHWM (Kpornuvkm abo mwuwwi), ane kKonm noTpibHi 3Ha4vHi o6csrm
CMpOBAaTOK, NepeBara BigaaeTbCs poraTin Xyaobi abo KoHAM.

2.1. 3aranbHUN NPUHLMN OTPUMAHHSA aHTUTIN. MoHATTA aa'loBaHTa.

3azanbHUl NPUHYUN OMPUMaHHsA aHMumis1 B OpraHiaMi TBapuH 3aknoya—eTcsa B TakK 3BaHiv iMyHisauii iX KOHKPEeTHUM aHTureHom. [ns
LbOro CyCrneH3ilo aHTUreHy BBOAATL Y BHYTPILLIHE cepefoBuLLe TBApUHHOIO 3a AOMOMOroH LUNpULa, BUKOPUCTOBYIOYM Pi3HI MeTOAN BBEAEHHS




(BHYTPILUHBOM'AA30BO, MIALWKIPHO, BHYTPILHBOLLKIPHO i iH.). KOHUEHTpauii, pO34YMHHMKK, LLO BBOOATLCS 03U i Yac iX BBeAeHHA nigbupatotbea 3
ypaxyBaHHAM OCOONMBOCTEN iIMYHI3YIOOUMIA BMAY TBaApWH i 3 KOHKPETHOK METOK BUKAMKATM MaKCMManbHO BWCOKY MPOAYKLi0 aHTWUTIA,
cneuniuHnx 0O aHTUreHHUX geTepMiHaHTaM BBOOMMO aHTUreHy. 3Hawouum npo Te, WO BTOPMHHA iMyHHa BignoBigb Aa€ Ginblu BUCOKUNA TUTP
aHTUTIN | cneuyudidHicTb X Oyae BWULLOKD, aHTUreH, K NpaBwuno, BOAATb Kinbka pasiB npotarom 4-5 TwkHiB. [licna [OOCArHEeHHs
nepeabayyBaHOro 4acy MakCUMarbHOrO BWMPaXEHHS BTOPIYHOrO iMyHHOI BigMNOBiAi BiAOUPaAOTb HEBENUKY KiNbKICTb KPOBi TBAPWHHOI,
OTPUMYIOTb CUMPOBATKY (TOBTO 3BiNIbHAOTH KPOB Bid POPMEHNX eneMeHTIB i ibpuHOreHy) i BU3Ha4atoTb KiflbKiCTb NOTPIOHMX aHTUTIN LWAAXOM
TUTPYBaAHHS CUPOBATKU. AKLLO TUTP BU3HAETLCA 3a40BINIbHUM, TBAPMHA 3HEKPOBIIOKTL | OTPUMYOTb MaKCUMarbHY KifbKiCTb CUPOBATKM.

[na oTpyMaHHA MakcMMarbHO BMCOKOrO TUTPY aHTUTIN aHTUreH, HanyacTiwe, BBOAATb CMiNlbHO 3 ad’rtoeaHmMami - haktopamm pisHOro
NOXOMXXEHHs1 Ta cknagy, cmumysrroryYumu disbHicmb iMyHHOI cucmemu. [10 TenepiwHboro 4acy BigoOMO, WO ag'toBaHTHa BAacTUBOCTAMM
BOSOAIOTD:

» no36aBneHi XNTTE34ATHOCTI KNiTUHM Pi3HMX MIKpOOpraHiamiB (MikobakTepin, kKopuHebakTepin Ta iH.),

» oKpemi cbpakuil 3pynHoBaHNx BakTepianbHMX KNiTUH (HanyacTiwe nonicaxapugu abo ninononicaxapuan),

» [Jeski opraHivHi (arap-arap, Kpoxmarnb, MEKTMHMW, XenaTuH, NEUUTWH, NaHOMiH, rMiuepuH i iH.) | HeopraHiyHi (MiHepanbHi mMacna,
aMOHIeBO-KanbLi€Bi ranyH, rigpokcnam antomiHito abo 3anisa, occat anomiHito abo kanbLito, Xnopua KanbLito i iH.)

» PEYOBMHU NPUPOLHOIO MOXOMAXKEHHS, @ TAKOX CUHTETUYHI MONEKynu (ONiroHyKNeoTUaun, NoniaHioHHY Ta iH.).

30aTHICTb BUCTYNaTKM B SKOCTi ag'loBaHTIB AN nepeBaXkHOi OiNbLUIOCTI 3aCTOCOBYBAHUX B Takill SIKOCTI peyoBMH Oyna Bu3HadeHa
eMMIPUYHO, OCKISTbKM MEeXaHi3M BMMBY af'toBaHTOB A0CI 00roBoptoeTbCa nuwwe moxe 6ytn. OgHe 3 npunylieHb 6asyeTbca Ha Te, Wwo barato
ag'toBaHTV MalTb 34aTHICTb HecneumdiyHo copbyBaTv MOMEKyNM i OAHOYacCHO € pPeyoBUMHAMW, NOraHo MeTabonidyloTbCA Yy BHYTPILLHBOMY
cepenoBuLLi opraHiamy ccaBuiB (Hanpuknag, nosicaxapuam POCIIMHHOIMO MOXOMXKEHHS 3 BESIMKOK MOMEKYNSAPHOK Macok 3 OpraHivyHuX
ag'toBaHTiB abo aMOHIEBO -KamnbLi€Bi ranyH 3 HeopraHidyHux). BeaxaeTbcs, WO NOAIOHI 3'€gHAHHA MOXYTb MOCTYMNOBO, NMPOTSArOM TpUBAaroro
Yyacy 3BiNbHATW BBEAEHMN pa3oM 3 HMUMW aHTUreH. Taka Aid 4acTo Ha3nBalTb edeKkToM Aeno, TO6TO af'toBaHT AEMNOHYE aHTUreH, a noTim
GaraTopa3oBO NPeACTaBrISE NOro IMYHHIM cUCTeMi, 3abe3neyyoumn TMM caMyMM NOCAIAOBHUIA PO3BUTOK AEKINbKOX iIMYHHUX BiAMoBIAEN Ha HbOrO.
MepenbadaeTbCa TakoX, aHTUIEHU, WO MalTb HEBENUKY MOSEKYNApPHY Macy o0'eqHYyloTbCSA 3 MakpoMoriekynamu ag'toBaHTa B KOMMIIEKCHI
aHTUreHu, BHACNIAoK 4oro 6inblw ePeTUBHO BMi3HAKTLCH IMYHHOIO CUCTEMOIO.

AQ'tOBaHTU MPUNHATO OiNUTM Ha NPOCTI i CKNagHi BUXOAAYM 3 TOro, ofHa Le pedoBuHa abo CyMill AEeKinbKOX peqoBUH. Y MnpakTuui B
3anexHoCTi Big cuTyauid BUKOPUCTOBYKOTLCS NPOCTI i CKNagHi ag'toBaHTW, ane Hanbinbll BiJOMUMW i LUMPOKO BXUBAHUMWU LA OTPUMaHHSA
iIMYHHMX CMPOBATOK € MOBHWA i HenoBHWW ag'toBaHTM PpenHga. HenoBHuM BapiaHT UbOro ag'toBaHTa BKIKOYAE finononicaxapuau
Mycobacterium tuberculosis, naHoniH (BiH ke BOBHAHWI BiCK), Ba3eniHoBe Macno, emynbratopu TBiH-80. [oBHMM Takun ag'toBaHT CTae npwu
aopaeaHHi kynbTypu BLK (BCG, Big bacillus Calmette-Guerin - 6aunna KenbmeTta-l'epeHa), sika 3aCTOCOBYETbCS B AKOCTi XXMBOIO BaKLMHHOIO
npenaparty gnsa npodinaktnkm Tyéepkynso3y. Obuasa BapiaHTV BUPOONSIHOTLECH MPOMMCIIOBO | MOCTaBNSHOTLCA B Nabopatopil, Ae 3aiMCHIOETLCS iMyHi3aLisa
3 METOI OTPYMaHHSI CUPOBATOK.

Cnig 3as3Hauuti, WO HecneuudiyHe CTUMYIOBaHHA iMyHHOI CUCTEMM aa'toBaHTaMi 3HAXOAUTb 3aCTOCYBaHHsl i B Npodoinaktuli iHEKUinHMX
3axBOpoBaHb. barato XiMiYHMX BaKUMHHUX npernapartiB BUpoOnsoTb copboBaHMMM Ha rvgpokeupe abo dbocdati anioMiHilo He Tinbku s KPaLLoro
36epiraHHs, ane n Ana HagaHHA iM 30aTHOCTI 4OAATKOBO CTUMYFIHOBATU iMyHHY cuCTeMy. BBaXkaeTbCa Takox, O Ginblu TpUBanum i epeKTYBHUN LUITYYHWIA




AKTUBHUMA IMYHITET MIiCNsi 3aCTOCYBaHHA XUBWUX abo YOUTUX BaKUMH B MOPIBHSHHI 3 OEAKMW XIMIYHUMM € HACMiOKOM HasBHOCTI B CKMadi nepLumx
BakTepianbHUX ninononicaxapyais i HYKNENPOTEaoB, Lo BOMOAji0TL a4'toBaHTHUMM BNacTMBOCTAMM.

2.2. OTpMMaHHA NOMIKNOHANbHUX aHTUTIN | LUNAXX NOAINLIEHHSA IX AKOCTi

OmpumaHi Wnsixom iMyHisauil meapuH CycrieHsii aHmumin 8 mernepewHid Yac Ha3usarome MOoJliKIIoOHaIbHUX aHmumisl. [1incHO, 3Hatoum nNpo Te, K
Came ModaeTbesl NoNIBaNeHTHUIA aHTUrEH IMMYHHOI CUCTEMM MOXKHA MPUMYyCcKaTK, WO B OpraHiaMi hopMyeETbCA MHOXMHA KIOHIB MriasmMaTyyHUX KNimuH. [ns
3aXUCTy OpraHiaMy Big AaHOro aHTUreHy Taka BignoBiab € HambinbLL BUgHOK | eCPEKTUBHOID, OAHAK AN 3aCTOCYBaHHS TakUX aHTUTIN B peakuisix in vitro ix
Pi3HOMaHITTSs Moxe Byt HeGaxaHuM. 3okpema, BigoMO, Lo 6arato Grm3bKoCropiHeHNX BakTepit BOMOAjOTb NPaKTUYHO OAQHAKOBVMMW aHTUreHamm abo
AHTUrEeHHUMN geTepMiHaHTaMu. Lle npr3BognTb OO0 Tak 3BaHUX MEPEXPECHMX PeaKLii, Koru arrmioTiHaTM abo npeumnuTaT YTBOPHOHOTHCH NMPU 3MILLYBaHHI
NONIKNOHANbHWUX aHTUTIN 3 aHTUreHamu (KnitMHaMmm abo Morekyrnamm), Lo HE BUKOPUCTANMCA Anst iMyHisauil TBapyHX. 3B1HanHoO, LLO NpW 3aCTOCYBaHHI TakNUX
CUPOBATOK Ans ineHTUdiKaLlii BUAINEHOro aHTUreHy (HanpyKnag, KOHKPETHUX XBOPOOOTBOPHUX GakTepilt) abo BUSIBIIEHHSA MOrO B AOCHIMKyBaHOMY MaTepiani
nepexpecHi peakLii ABHO HebavKaHi.

Y 3B8'A3Ky 3 LM LLiE Ha 30pi 3aCTOCyBaHHS1 CMPOBATOK Ars ineHTMdikauii 6akTepil i 4iarHOCTVKM IHCpEKLiHMX 3aXBOptoBaHb OyB 3anponoHOBaHWn Ta 40
CUX Mip BUKOPUCTOBYETLCA METOZ, NMOMINLIEHHS iX SIKOCTi. Tak 3BaHi MoHocnewidoiuHi crpoBaTky abo, SIK iX 3a3BMYant Ha3MBakoTb AOCI, aHTUCUPOBATKM ( «@HTUY
B [JAHOMY KOHTEKCTi O3Ha4a€ «MpoTN KOHKPETHOIO aHTUreHy», HanpyKnagd, aHTUCYPOBATKa XOSepHa, Lo OO3BOSSE BiAPI3HWUTM XONEPHOro BibpioHa Big, iHLLIMX
GakTepii) OTPUMYHOTE LUNSIXOM BUCHaXKEHHS. [Ins Lboro cvpoBaTKy 3MILLYHOTb 3 aHTUrEeHOM, SIKUA ae HebaxaHy nepexpecHy peakuito, B yMoBaXx, LLO
3a0e3ne4ytoTb B3aEMOAIH0 aHTUrEH-aHTUTINO, | OTPYMaHI KOMIMIIEKCU BIOKPEMITIOIOTL Bif, PO34MHY, Hanpuknag LeHTpudyryBaHHsaM. AHTUTIN B CMPOBATL CTae
MeHLLEe (BOHa BWCHaXYETbCS), ane 3a paxyHOK aacopbuji aHTUreHOM CreumMdIYHICTL CYMPOBAaTKM MO BIOHOLEHHK A0 MOTPIGHOrO aHTUreHy 3pocTae.
BrKoprCTOBYHOUM 32 TAKOK CXEMOIO MOCHIAOBHO KinbKa CrIOPIOHEHNX aHTUIEHIB, MOXXHAa JOCAITU NOTPIGHOIO PiBHS CNELMDIYHOCTI CUPOBAaTKM.

OpHak npu BUCHaXKEHI Ha KOXXHOMY eTari BiobyBaeTbCA 3MEHLLEHHS 3aranbHOro o0CAry CYpOBaTKA MpU BUOASNEHHI OdepXKyBaHMX ornagiB, TOMy
apacopbuito 3a3Bnyal MPOBOAATL NULLE Kiflbka pasiB. KpiM TOro, Takuin NpuinoM He 3BIrlbHSIE CUPOBATKY Bif iHLLMX, TaK 3BaHWUX 6anacTHUX, aHTUTIN. Y 3B'A3Ky 3
UMM 3 MOsIBOKO B XiMii KOMOHOYHOI adpiHHOI xpomaTtorpadpii OyB po3pobneHvin MeTod OTPUMMAaHHS CYCMeH3id aHTWUTIN OOHAaKOBOI crieumdidHOCTI 3
noniknoHaneHMx cvposatok (Man. 20). OcHoBOW MeTody € OBOPOTHICTL peaKLUii aHTUreH-aHTUTINO. XpomaTtorpadidHy KOMOHKY 3aMOBHIOKTL rpaHynamm
PEYOBMHU, Sika He copbye Binku, 3 KM KOBarneHTHO MOB'A3aHi MOMEKyrn KOHKPETHOTO aHTuUreHy. MoTiM Yyepes KOMOHKY NponycKakoTe PO34UH ENEKTPONITIB,
LLIO 3abe3riedye yMOBW 3B'A3yBaHHS aHTUMEHIB | aHTUTIN i Aani Cymill Takoro po3ymHy 3 CUpPOBATKOLO. 10 Mipi MPOXOMKEHHST Yepes KOMOHKY Ha PeYOBWHI, LLO i
3anoBHIOE ByayTb OciaaTh TiMbKW CrneumdivHi Mo BiOHOLLIEHHIO A0 BUOPaHOro aHTUreHy aHTtuTina. icnsa npoxomKkeHHs BCbOro 06csry po3ymHy, WO MiCTUTb
CMpOoBaTKy, KOSOHKY NMPOMMBAaOTL AeKifibkomMa ob’eMaMun BMXIOHOMO PO34MHY €neKTPOniTiB AN MOBHOMO BUOAMEHHs! BCIX HE3B'a3aHUX aHTUTIN. OCTaHHIM
eTarnoM € NPonyckaHHsi Yepes3 KOMOHKY PO34MHY, SKUA BUKIMKAE OMCOLLiaLjto KOMMMEKCIB aHTUIeH-aHTUTINO, LLO NPU3BOAUTL A0 entoLii (3MMBaHHA) NOTPIGHNX
aHTUTIN. Buxogsdy 3 KOMOHKK CycneHsito 36MpatoTb | BUKOPUCTOBYKOTL 7151 MOCTAHOBKM PEeaKLn.
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Man. 20. BugineHHst aHTuTin NoTpibHOI cneumdidHOCTI 3a gonomMoroto adiHHOI xpomaTorpadii (A.I".MecHskeBny, 2007)

Heponikamm Takoro meTogy € HeBenuka KirnbKiCTb MOTPIOHMX aHTUTIN, OAepPKyBaHMX 3 3Ha4YHMX OBCArB CMPOBATKW, | BiACYTHICTb NMOBHOI iAEHTUYHOCTI
aHTUTIN, BiOibpaHnx Takum metogom. OCTaHHE MOB'A3aHO 3 TUM, LLO MPY BUMKOPWCTaHHI MOMIBANEHTHOTO aHTUreHy B CYCreH3ii BUSBMNATHCA aHTUTING,
cneumdiyHi Mo BiQHOLLEHHIO 00 PI3HUX aHTUIEHHUX OETePMIHaHT LibOro aHTUreHa, OCKINbKM Mpu iMyHHIN BignoBigi opraHisMy YTBOPHOBANMUCS PidHi KMOHM
nrasMaTUYHKX KMiTvH. [HaKLWwe Kaxkyun, Taka CycrieHsis, xova i Oyae BUCoKocneumdivHO, 3anmLnMTbCs BCE OAHO MOMIKMOHANBHOHO.

2.3. TexHonoriss OTPMMaHHA MOHOKNOHaNbHUX aHTUTIN.

MNMogonatu ue Boanocs B pesynbTaTi po3pobku TeEXHONOri CTBOPEHHA KNITUH, NPUAATHUX ANA OTPMMAaHHA MOHOKIMOHarbHUX aHTUTin. OCHOBOIO
ONs Takoro nigxody cTano posyMiHHS TOrO, WO KOHKPeTHI B-nimdouuntu iHamBiayaneHi 3a CBOIMM KMITUHHUMUK peuenTopaMy Ang aHTUreHa i Wwo nicns ix
akTueauji T-KniTMHaMW BOHW Aat0Thb KIMOH Miia3MaTuYHMX KIITVH, WO YTBOPHOKOTL aHTUTINa Tinbkn ogHiel cneumndivHocTi. TO6TO, SKLWO Bigibpat oavH 3 Takux,
WO Aae noTpibHi aHTUTING, B-niMdoumnTiB i pO3MHOXyBATW MOro rno3a OpraHi3MoM, MOXHa Oyde OTpvMyBaTW iOEHTUYHI MO aHTUIEeH3B'A3YHYMX OiNSHOK
aHTuTiNa. OCHOBHOO NPOBNEMOLO Ha LUNSAXY BTNIEHHS TAKOrO TEOPETUYHONO MIAXOAY B XXWTTS CTana BigCYTHICTb Y KMITUH CCaBLiB 30aTHOCTI PO3MHOXYBaTUCA
rMo3a OpraHiaMoM, Ha LUTYYHWX MOXVBHUX cepeaoBuLLax. BupiwmTy wo npobnemy amornm I. Kennep i L. MinbwtenH (HoGeniscoka npemis 1984 poky).

Ha BigmiHy Big 3BU4aiHMX KMiTUH CCaBLB 3MOSKICHO 3MIHEHI (PaKoBi) KIMITUHW MaroTb 34ATHICTb TpUBanun Yac (B cneujarnbH1X YMOBax HECKIHYEHHO
[O0Bro) AinnTnCs Ha NOXUBHUX cepenoBuLlax. Cepen pakoBMX 3aXBOPHOBaHb € i TaKi, sIKi € HACMIAKOM 3OSIKICHOT 3MIHW KIiTUH YEPBOHOIO KICTKOBOIO MO3KY -
MHOXWHHOI Miernomn. OgHUM i3 CUMNTOMIB LiET XBOPOOM € HaKOMUYeHHs1 B KPOBi GinkiB rmoBynmMHOBOI dppakuii, Siki NpeacTaBnstoTe COOOK OAHOPIAHI 3a



cKrnagom imyHornobyniHn. Came Big, Takmx XBOpUX Bynun BUAINEHI 3M0AKICHO 3MiHEHi 3aaTHi 40 npoayKuii aHTuTiIn B-nimdoumTy (iX HasuBakoTe NNasMoLmMToMm
- Bif, NNasmaTtuyHa KNituHa), siki MOXyTb JOBrO PO3MHOXYBATUCH B KyrbTypi. 3rogoM 6yB 3HaMoeHUin Crocio BUKIMKAT MHOXMHHY MIEFTOMY YE€pPBOHOMO
KICTKOBOIO MO3KY Y 11abopaTopHuNX TBapWH (30KpemMa, Binnx MuLLen i wypie) i 6ynn oTpmmaHi NiHii MiENOMHUX B-KNiTWH Pi3HOro NOXOMKEHHSI.

Kpim Toro, Bxe icHyBarna MeToAuka Tak 3BaHOI COMaTUYHOI bpuansaLii KnituH TBApUH - 3NUTTS Nig, BISIMBOM Aitounx Ha GionorivHi MmembpaHm XiMidHmX
peYoBUH, HaNpuKNag, NoNeTUNEHIKOMHO.

Cninpatroumnce Ha Ui cbaktn, Kennep i MinbLutenH noctaBunm 3a MeTy A0OMOITUCS 00'e€QHaHHs BTACTUBOCTEN MIEMNOMHUX | 3BUYaHMX B-KNiTWH LWnsixom
X 3nnTTA. [0NOBHMM 3aBOAHHSAM NP JOCATHEHHI LIiEi MeTK cTaB nigbip yMOB, LLIO A03BONAOTH BigidpaT NOTPIOHI NpoayKTV 3nnUTTS, Tak 3BaHi ridpuaomu. ns
LbOro 6ynm BUKOPUCTaHI KNITUHX MyTaHTHUX Mna3mMoumais, y skmx 6ynum BiaCyTHI hepmeHTU Lwinsxie BiocHTe3y a3oTUCTUX OCHOB.

@DaKTMYHO rofoBHUM JocsArHeHHsaM Kennepa i MinbLUTelrHa CTano BUMKOPUCTaHHS CepenoBuLLa, WO MICTUTb FMNOKCAHTWMH, aMiHOMTEPWH | TUMMOMH
(ckopoyeHo [AT-cepemosvLLa), WO [03BONSE BigidpaT NOTPIOHI MpodyKT! 3nuUTTA. 3anporoHoBaHa HUMK cxema Bigbopy ribpvais, npuaatHUX Ang
OTPUMAaHHS1 MOHOKIOHarbHUX aHTUTIN, NpeacTaerneHa Ha man. 21.

Mepwmm eTanom € iMyHisaLia TBapuHM (Hanpuknag, Ginoi MuLi) TMM aHTUreHOM, OO SIKOro HeOBXiQHO OTPMMATKM MOHOKINOHarbHI aHTuTINa. licns
PO3BUTKY iIMyHHOI BIiOMoBiAi (LLO KOHTPOIMIOETLCS MO MOSBI B CMPOBATL KPOBI TBAPUHM aHTUTIN OO BUOPaHOro aHTUreHy) 3 cernesiHku TBapuHu Bigbuparotb
nimcpoumnTi, 3MiLLYHOTb 3 cycrneHsieto JAT-YyTIMBUX MIENOMHMX KMITUH MULLI, OAat0Tb PEYOBWHY, LLIO CMPUSIE 3MUTTHO KINITUH (HanpuKnag, norieTUeHrikosb)
i BATPUMYIOTb HEOOXIAHWI Ansa 3nuTTA Yac. MoTim oTpumaHy cymill BuciBatoTb Ha [AT-cepeny.
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Man. 21. Cxema oTpuMaHHsi MOHOKNOHanbHUX aHTuTin (A.I.MNecHsakeswny, 2007)

Ockinbku 3nnTTA BiAOyBaETLCA HEKOHTPOMBLOBAHO, B CYMILLIi MOXYTb MICTUTUCS PIi3Hi 3nuTi | He 3nuTi nimdoumtn. [o po3amHoxkeHHs Ha [JAT-cepeaoBuLL
BUSIBNSIOTECS 34aTHUMM TiNbKW NPEeACTaBHVKNA OOHIEI rPyny 3 MPUCYTHIX B CyMilWi KNITWH. Y Hil BUSBNAIOTBCA Taki o6'e€dHaHi KNiTMHW, Haladkn SIKUX
yCnaaKyroTh Bif, MIENTOMHOI KNITWHW 30aTHICTb NOCTIMHO AINMUTUCS, a Big, HOPMaribHOTO, He pakoBoro, B-nimdouuty- HeuwyTnusicTe Ao JAT-cepenosuLla.

CdbopMOBaHi KIMoHM MEPEBIpsOTb Ha 30aTHICTL MPOAYKyBaTU aHTUTING i BiabupatoTb Ti 3 HKX, SKi 4al0Tb aHTUTINA 40 BUKOPUCTAHOrO Onst iMyHisauii

TBAPUHHOIO aHTUrEHy.
OTpumaHi cTabinbHi, SKi He AaloTb PO3LWENIIEHHS KMOHW, € MKEeperom ridpuaie, npuaatHUX Onsi OTpUMaHHs abCoMnTHO OAHOPIAHMX MO
cneundiyHoCTi aHTUTIN, AKi | Ha3MBalTb MOHOKMOHaNbHUMK. HanpautoBaHHA MOTPIOHOT KifbKOCTI aHTUTIN 34iNCHIoTL abo CnoHyKaroui
riopuaoMHy KMiTUHY A0 NPOAYKUil aHTUTIN B KynbTypi, abo BBOASYM CyCMNeH3il0 Takux ridbpuaiB B opraHiam cneuianbHO MiAroTOBEHUX
nabopaTopHUX TBApUH.

lMepeBarn MOHOKNOHaNbHNX aHTUTIN NiATBEPAXKEHI BXe NOoHad TPUAUSATUPIYHMM SOCBIAOM iX 3aCTOCYBaHHA B pisHUX obnactax Gionorii i
MeANUUHKN. 3aBASKM BUKOPUCTAHHIO TakMX iMyHOrnobyniHiB BOanoca BUSIBUTU | OTpUMaTK B NpuaaTHIA O4ns OAOCHIIKEHHS KiNbKOCTi i BUrnsaAi
GaraTto pevyoBMH, SKi HE MOXYTb OyTW BUSIBNEHUMU [HWWMMW MeTodamu B TenepewHin 4ac MOHOKMOHanbHIi aHTUTINa BCe LuMpLue
BMKOPWUCTOBYIOTbLCSA B MaclTabHOMYy NPOMUCIIOBOMY BMPOBHULTBI BUCOKOMMCTUX NpenapariB A8 HayKOBUX | MeANYHUX Uinen. 3aiicHioBaHa 3
X gonomorot adiHHa xpomaTorpadis 403BONSE JOcCsAratv MakCMManbHO BMCOKOIO CTYMNEHI0 rOMOreHHOCTI BUPOoBneHnx pevyoBuH. Ha OCHOBI
MOHOKITOHaNbHMUX aHTUTIN po3pobrieHi cneuianbHi  AiarHOCTMYHI  Habopu, WO [03BONAKTL iOeHTUIKYBATU 30YAHWKIB  IHPEKLINHNX
3axBOPIOBaHb, a TaKOX aHTUreHW, WO 3'9BSATLCA B OpraHiaMi Npu pisHUX naTtonoriax HeiHgeKuinHoT npupoau.

B pnaHuii yac icHye 6e3niv niHin mienomHnx OAT-yyTnuemux B-nimdoumTie, WO BeOyTb CBOE MOXOKEHHS Bif CCaBLIB Pi3HUX BUAIB.
BignpauboBaHO TakoX MeToauM BugineHHs B-nimdouuTiB He 3 cenesiHkK, a 3 Tak 3BaHOi nepudepuyHoi KpoBi, BigidbpaHoi 3 cyauH
iIMyHI30BaHOro opraHiaMy CTaHOapTHMMW MeTOoAamu, WO O03BOSISE OTPUMYBATK FGPUAOMM i, BiAMOBIAHO, MOHOKITOHAmNbHI aHTUTINA, Pi3HOI
BWOOBOI NMPUHaNEXHOCTI, BKMOYaoun nioAackki. Lle BigkpmBae MOXMAMBOCTI Ans Tepanil pagy 3axBOploBaHb, Hanpukniag, 3S0siKiCHUX 3MiH,
LUMSIXOM OCTaBKM MOB'A3aHMX 3 MOHOKIOHANbHMMM aHTUTINaMu Mnikapcbkux npenapartie 6e3nocepeaHbo 40 PaKoBUX KNiTUH 6€3 CNpUYMHEHHS
LUKOOM IHLINM KRiTUMHaM opraHiamy.



2) IluranHns, 3ama4i, 3aBIaHHsS a00 KEHCH IS TOTOYHOTO Ta IMiACYMKOBOTO KOHTPOJIO: -
3) 3aBmaHHs IS KOMIUIEKCHOI KOHTpOibHOI pobotu (KKP) / 3aBmanHs (iHCTpYMEHTH) Ui OIIHKH PE3yJbTaTiB HABYAHHS 3 JAHOTO
peaMery

IcTopis po3BUTKY IMYHOJIOT1] SIK HAYKH

OyHKIIi IMyHHOT CUCTEMU

IlepBHHHI OpraHy iMyHHOT CUCTEMH

BTopunHi opranu iMyHHOT CUCTEMH

[kipa Ta emiTeniagbHi TKAHUHU SIK KOMIIOHEHTH IMyHHOT CUCTEMH

3aranpHa XapaKTEPUCTHKA KIIITHH IMyHHOI CHCTEMHU

3aranpHa XapakTepUCTHKA JIIM(POLUTIB

Hopwmasbai (mpupoaHi) Kinepu

3aranpHa XapaKTepUCTUKA TPaHYJIOIHTIB

0. XimiuHa OymoBa MOJIEKYJ IMyHOTJIOOYJTiHIB

1. ®yHkuii okpeMux JUISHOK (JOMEHIB) MOJIEKYJIM IMyHOTJIOOYIIiHIB

12. Knacudikaris i GyHKIIIT OKpeMHUX Ki1aciB iIMyHOTII00y:IiHIB - IMmyHOTT00YMiHM Kinacy G (IgG)
13. Knacuoikauis i pyHKIIT OKpeMHUX KJaciB IMyHOTTI00YIiHIB - ImyHOrnoOyninu kiacy G (IgM)
14. Knacudikaris i GyHKIIIT OKpeMHUX KJ1aciB IMyHOTII00yIiHIB - IMyHOTT0OYMiHK Kitacy G (IgA)
15. Knacuoikauis i pyHKIIT OKpeMHUX KJaciB IMyHOTTI00yiHIB - ImyHornoOyninu kinacy G (IgE)
16. Knacudikarris i GyHKIIIT OKpeMHUX Ki1aciB iIMyHOTII00y:IiHIB - IMyHOTT00YMiHK Kitacy G (IgD)
17. TlousaTTs po HecneudiuHuil (MPUPOHKEHUI) IMYHITET, HOTO KOMITOHEHTaX 1 X (QyHKITIH
18. Tlonsrts npo cnenudivyauii (ryMopabHii, TiM(pOiTHMIA) IMyHITET

19. 3aranpHa XxapakTepuCTHKa MEXaHi3MiB Hecleln(piyHOTO (BPOKEHOT0) IMYHITETY

20. ®aromuTo3 i ioro dasu

21. Tlo3zakmiTUHHE 3HUIICHHS (IIMTOTOKCUYHICTH) - Makpodaru 1 HopmaibHi kiepu (HK)

22. KOMIIOHEHTH CUCTEMHU KOMIUIEMEHTY 1 3arajibHi MeXaHi3MH ii akTHUBaIlii

23. AnbTepHATHBHUH IUIAX aKTUBAIlli KOMIJIEMEHTY
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24
25

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

. Kimacnunuii nuisix akTuBariii KOMILIEMEHTY

. 3arajpHa XapakTepuCTHUKa iHTep(epoHiB, OLIKIB rocTpoi a3y, Ji3onumy, GiOpoHEKTHHY, KATIOHHUX OLIKIB SIK KOMIIOHEHTIB CUCTEMH
KOMILIEMEHTY

XapakTepucTUKa KIITHH, 0 OepyTh y4acTh B PEaKLiAX CIEHU(PIYHOr0 IMyHITETY

MexaHi3MH peakIlii aHTUTe€H-aHTUT1IIO

[TonarTs TepMiHa aHTHUTeH, Horo 3arajgbHa O0y/j0Ba. IMyHOTE€HHICTb JIiMiJliB, BYTJIEBOIIB, HYKJICTHOBUX KHCIIOT 1 OLIKIB
Knacudikarris aHTureHis

XapakTepucTUKa IMyHHUX peakii

[ToHATTS BpOIKEHOTO 1 HAOYTOTO IMYHITETY

[ToHATTS MPUPOAHOTO Ta IITYYHOTO IMyHITETY. BUI BaKIMH 1 BAaKIIMHHUX IIPETIapaTiB

[ToHSATTS IMyHHOTO CTaTyCy 1 HOTO OCHOBHI XapaKTEPUCTUKH

Bpomkeni imynonepinuTtu

[Tpuabani imyHoaehiUTH

AyTOIMyHHI 3aXBOPIOBaHHS

CHIJ

[ToHATTS MpO aneprito, MexaHi3M pO3BUTKY aJIEPriYHUX peaKiliil, MPUYMHU 30UTbIICHHS ANEePTiYHUX PeaKIliif
3aranpHa eTI0JIOTIs alepriyHuX 3axBoproBaHb. Kitacudikairis anepreHis 1 ix XxapakTepucTuka

[TaTorenes anepriuaux npoueciB. Kiacudikaris anepriaynux peakiii

AHadimaKTHYHUHN TIOK

nsxu 3miHeHHAS iMyHITETY. [IpodinakTudna iMyHi3allis (BaKIIMHALIIS 1 peBaKIIUHAITiS)
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