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IMYHOAOTIYHI OCHOBU BAKLIMHALLIT

AKTyallbHicTh TeMH. IMyHOTIpOiTaKTHKa € OTHUM i3
HaBaXKJIMBIILIMX METOIIB MPOdiJTaKTUKN 3aXBOPIOBAHb.
3HaHHS MeXaHi3MiB (h)oOpMyBaHHS iMyHHOI BillTOBii Ha
BaKIMHAILLIIO € (GYHAAMEHTOM JIJISI PO3YMiHHS CY4acHMX
MiAXOAiB 10 MPOBEAEHHS SIK MTAaCMBHOI, TaK i aKTUBHOI
iMyHOTIPO(DiTaKTUKH.

3araspHa MeTa: PO3yMiTH MexaHi3MUu (popMyBaHHS
iMYHHOI BiIMIOBi/li HA BaKIIMHAILLiO.

KonkpeTHi miji: 3HaT¥ MOHSATTS 111010 BUAIB iMYHi-
TeTy, eTarHicTh (h)OpMyBaHHS iIMYHHOI BiAIIOBigi, 0CcO-
O6MBOCTI (hopMyBaHHS iIMyHHOI BiAIIOBiIi 3a7€3KHO Bij
BU/IiB BaKLIMH.

3MiCT HOBYOHHS
TeopeTrnyHi NUTAHHS

1. TToHATTS PO aKTUBHY iMyHi3allilo.

2. ®opMyBaHHS iIMyHHOTO 3aXUCTY IMPU BaKIIMHALIIi:

A. TloyaTok iMyHHOI BiIMOBili — POJIb BPOAXKEHOTO
IMYHITETY.

b. Ilponykiiisi aHTUTeH-CITEU(pIYHUX AaHTUTLUT TIPU
BaKILMHAIIII.

3. Nenepariisg aganTUBHOI iIMyHHOI BiITOBiNi Ha pi3Hi
TUIIX BaKIIWH.

Bctyn

Ile B XV cromiTTi KMUTaillli # TypKM HaMarajiucs
CTUMYIIOBAaTU iMYHITE€T A0 BiCIIU, BUKOPUCTOBYIOUU
CTPYIU BiIl BUPA30K XBOPUX Ha BIiCITy, BIMXAIOUM I10-
JIpiOHEHI KipKu a00 BCTaBJISIIOUM 1X Y HEBEJIMKi PO3Pi3H.
Lli moyaTkoBi crpoOu iMyHi3allii MPUBEIN 0 MOAATb-
II1X eKCTIEPUMEHTIB 3 iMyHi3auieto EnBapna >xxeHHe-
pa B 1798 poui. Excniepumentu Exnsapna /Ixkennepa 3
KOPOB’STY0I0 BiCITOIO IIIOA0 CTUMYJISIIII iMYHITETY TIPOTH
BiCITM BigOMi Kpallle, HixXK paHHi cripoOu iMyHi3atrii. 1-p
JI>KeHHep BiIKpUB OAWH i3 (PyHIaMEHTaJbHUX MPUH-
LIMITiB iMyHi3alii. BiH 3acTOCOBYBaB BiTHOCHO HEIIKiI-

JIUBY CTOPOHHIO CYOCTaHIIilO ISl aKTUBallil iMyHHOIL
BiIMOBii, 110 3axuilajia JIOAMHY Bil iH@EKLiAHOro
3axBoproBaHHs. Lli paHHi 3ycusuisl MpuUBEIU 10 CTBO-
peHHs 6araTboX BaKILMH, 110 JOCTYIHiI CbOTOAHI. Xoua
11 cripo6u Oyau YCHIiIIHUMU Y (GOPMYBaHHI IMYHITETY,
OCHOBHi MeXaHi3MM CTBOPEHHS IiCISBAKIIMHATLHOTO
IMYHITETY 3aJIAIIATUCh HEBITOMUMU.

MOHATTS NPO AKTUBHY iMYHi3ALitO

AKTHBHA iMyHi3a1isi — rpoliec TeHepallii aranTUuBHOI
iIMYHHOI BiIMOBii B HEIMyHHOTIO iHAMBINA MPU KOHTAK-
Ti 3 aHTUTEHOM. IMyHHa BiAMIOBiAb (POPMYETHCS Y CTPOK
Bill KiJIbKOX OHIB IO KiJIbKOX TWXHiIB. Ha eidminy eio
nacueHoi IMyHizauii akmueHa iMyHi3ayisa 3a36u4aii cmeo-
proe dogeompueanull iMyHimem 3a paxyHOK CTUMYJISILIiT
iIMYHHOI CUCTEMM JIIOJWHU. AKTUBHA IMYHi3allisl MOXe
BiIOYTHCS MPUPOAHUM LUISIXOM abo mTy4yHo. [Tpupos-
HUI aKTUBHUI iIMYHITET (DOPMYETHCS MICIsI IEPEHECEeH -
H¢ iH(EKIIi K TOBrOCTPOKOBUI a00 TOBIYHUIA 3aXUCT
npoTH iHdeKIiitHoro 30ynHuKa. J1o mosiBu BakIIMH He-
CIIPUMAHATIUBICTD 10 XBOPOOU MOXHA OyJIO BUPOOUTU
E€IMHUM CITOCOOOM — TIEPEXBOPITU 1Ii€EI0 XBOPOOOIO i,
SIKIIO TMOIIACTUTD, 3aJUIIUTUCS B XuBuX. Lle Ha3uBa-
€ThbCS HAOYTUM MIPUPOTHUM IMYHITETOM.

I[ITyyHa akTuUBHA iMyHi3allis BKJIIOYAE Pi3HI TUMHU
BakuuHalii. IllenaeHHs He MPU3BOAATH A0 PO3BUTKY
iH(heK1ifHOro 3aXBOPIOBAHHS, aje CTUMYJIIOIOTh iMyH-
HY BilIMOBiAb, HEOOXiAHY WIS (DOPMYBAHHS IMYHITETY
npotu iHdexuiiHoro 30yaHMKa abo MOro TOKCHHIB.
BakivHu, 3aBASIKYA SKUM BUPOOJISIETHCS LITYYHUN iMY-
HITeT, — 11e OUTBII MPOCTUI | MEHIII PU3UKOBAHU CITO-
Ci0 cTaTu HECTIPUNHATANBUM 10 XBOPOO.
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PopMyBAHHS iIMYHHOTO 3aXUCTY
NPy BaKUUHAUT

KoHTpoab 3a iHGpeKIiHHUMU 3aXBOPIOBAHHSIMU Ta
X eJiMiHallisl BUMaraloTb CTBOPEHHS 3aXMCHOTO iMYHi-
TeTy B IOCTaTHbOI YaCTMHM HaceneHHs. Lle nocsaraeTbes
LIIJISIXOM BIPOBAIKEHHS MPOrpaMm iMyHi3allii, 31aTHUX
IHIYKyBaTH JOBTOTPUBAJINI 3aXUCT TPOTH iH(DEKILiii-
HUX 30yOHUKIB. JIOBrOCTPOKOBUIA iIMYHITET 3a0€e3Ieuy-
€TbCS TMIATPUMAHHSIM 3aXVMCHOTO PiBHSI aHTUIE€H-CIIe-
HU(pIYHUX aHTUTLT Ta GOPMYBAHHSIM IMYHHUX KJIITUH
maMm’sITi, 3IaTHUX 10 IIBUIKOI peaKTUBalii i MpomyKIIil
AHTUTIN Y pa3i IPOHUKHEHHS MiKpOOpPraHi3MiB. Aumu-
mina, 30amHi 36 ’a3yeamu MOKCUHU aO0 NAMO2eHU, € OCHO-
BHUMU IMYHHUMU eheKmopamu npu 8aKyuH-iHOYK08aHill
6i0nogidi. J10 HIINX MOTEHUITHUX e(EeKTOPiB HaJeXAaTh
mutotokcuyHi CD8+ T-niM@pouuTH, 1o MOXYTh 00-
MEXUTU ab0 MPUMMHUTU TOIIMPEHHS iH(EeKIiiHnX
30yIHMKIB (HAIPUKJIAI, BipyCiB) IIISIXOM PYWHYBaHHS
iH(iKOBaHNX HUMMU KJTITUH OpTaHi3My. ¥ (hopMyBaHHi it
MminTprMaHHI iMyHHOI Bigmosini B-mimdomuris i CD8+
T-nimpouurtiB 6epyTh y9acThb CD4+ T-xennepu, 110
MPOAYKYIOTh BiAMOBIAHI CUTHAIM U HMUTOKIiHU. IMyHHi
edekropu (anturiza Ta CD8+ T-niMbouutn) nepedy-
BalOTh if KOHTpoJeM peryiasgtopHux CD4+ T-xiitun
(Treg), 110 6epyTh y4acThb y MiATPUMIL iMyHHOI ToJje-
PAHTHOCTI.

Edekrophi mexanizmu imynHoi Binnoini (C.-A. Siegrist):

1. Aumumina 3anobiearomo iHghexuii abo 3ameHuLyOMb
ii akmueHicmo:

— B3aEMOJIiIOTh 3 aKTUBHUM LIEHTPOM TOKCHUHIB i
MEePEIIKOIKAIOTh 1X MOUIUPEHHIO;

— HEUTpaTi3yloTh BipyCU Ta 3amobiraioTh iX Mpo-
HUKHEHHIO B KJIITUHU;

— CIIPUSIOTH ONICOHO(ATOLIMTO3Y OaKTEpiii MaKpo-
¢aramu i HeirTpodinamMu;

— aKTUBYIOTb CUCTEMY KOMIUIEMEHTY Ta 30iJbIIy-
I0Th TTPOAYKIIiIO OTICOHIHIB.

2. CD8+ T-aimpoyumu 30iiicHioroms KOHMpPOAb i 3HU-
WeHHS 6HYMPIUUHbOKAIMUHHUX 30YOHUKIB:

— 0Oe3nocepenHbO 3HUIIYIOTh iH(hIKOBaHI KIITUHU
(BUBUIbHEHHSI LIMTOTOKCUYHMX KOMITOHEHTIB — Tep-
(opuHy, TPAaH3UMIB TOIIIO);

— OIOCEPEAKOBAHO PYHHYIOTh iH(PIKOBaHi KIITUHU
BUBIIBHEHHSM LIMTOKIHIB.

3. CD4+ T-aimgpouumu bepymeo yuacme y Mexauizmax
KOHMPOA Mma eaiMiHayii pi3Hux 30y0HUKI8:

— npoaykytoTb IFN-y, TNF-o/-, IL-2 1 IL-3 i mig-
TPUMYIOTh aKTUBallil0 i AudepeHIiloBaHHs B-KJiTH,
CD8+ T-xutituH i Makpodaris (Thl-xiituHu);

— mpoaykyiors I1L-4, 1L-5, 1L-13, 1L-6 i IL-10
i MiATPpUMYIOTh akKkTUBalilo W aubepeHLitoBaHHS
B-nimdonuti (Th2-xnitnHn).

lMo4arok iMyHHOI BiAMOBIiAi — POAb BPOAXXEHOro
iMyHitety

Ilpu nponuxHenHi 6 opeanizm awnmueewnié 30y0HUKIE
abo 8aKUUHANbHUX AHMU2eHIi8 8id0ysaembvcs ix po3niz-
HABAHHA KAIMUHAMU IMYHHOI cucmemu 5K 4yiCOPIOHUX
acenmig. lle moyaTkoBe BUSIBJICHHSI aHTUTEHIB 3Miii-
CHIOIOTh KJIITUHU BPOMXKEHOI JIJAHKU iIMYHHOI CUCTEMU

(meHApUTHI KJIITUHU, Makpodaru, HeiTpodian) 3a 10-
TMIOMOIOI0 PELENTOPiB pOo3Mi3HaBaHHs Hecneuudiu-
HUX CTPYKTYp MiKpoopraHidMiB. JIo Takux peLenTopiB
Hajexatb Toll-momiOHi pelenTopu, 1O PO3Mi3HAITh
MEeBHi CTaOUIbHI MOJIEKYJSIPHI CTPYKTYypU iHGEKIi-
Hux 30ynHuKiB (PAMP), Taki sk KOMITOHEHTH OaKTe-
pianbHOI CTiHKM (JTimomnoJticaxapui, TeNTUAOTTiKaH,
JlinornenTtuan), aarein 6akTepiii, 0akrepiaJbHy Ta Bi-
pycay IHK, Bipycay PHK Tommo. ITpu B3aemomii Toll-
NOAIOHUX pelenTopiB i3 MoJjieKyJaMMu 30yIHUKIB abo
MEeBHUMM BaKIIMHAJIBHUMU aHTUTCHAMU Biﬂ,6yBa€TbC${
pO3Mi3HaBaHHs iX SK IaTOreHiB, aKTHUBALlisl 1 103pi-
BaHHS IEHIPUTHUX KIITUH. BaXxIMBo0 yMOBOIO aKTH-
Ballii IeHAPUTHUX KJIITUH € 3aMajibHa peakilisi, Oroce-
pelKoBaHa KJIITMHAMM BPOMXKEHOI iMYHHOI CUCTEMU.
IMpoaykuiss mpo3anajJbHUX LIMTOKIHIB Ta XEMOKIiHIiB,
3aJlydeHHsT Y BOTHMIIEC MPOHWUKHEHHS MaTOTeHy Heil-
TpoisiB, MOHOLIUTIB, MPUPOJHUX KiJIEPiB CIPUSE aK-
TUBalii JeHAPUTHUX KJIITUH, HEOOXiAHI 151 moaaib-
101 IHAYKIIii afalTUBHOI IMyHHOI BiITOBimi (BiZmoBidi
T- i B-nmimdomurib). I1pn posmizHaBaHHI Iy>XOPiTHUX
areHTiB 0e3 CyIyTHBOI 3aIajbHOI peakilii AeHIPUTHI
KJTIITUHM 3aJIUIIAI0THCS HEe3PpIIUMHU, TIPU KOHTAKTI 1X i3
HaiBHUMU T-KJIiTUHAMU OCTaHHI AU(MEPEHIIIOIOTLCS B
peryastopHi CD4+ T-kniTuHU, 110 TiATPUMYIOTh iMy-
HOJIOTIYHY TOJIEPAHTHICTb.

AKTMBOBaHi J€HAPUTHI KJIITUHU Ta Makpodaru 3a-
XOIUTIOIOTh UYXXKOPiHI areHTH, MirpyloTh Y perioHapHi
JiM@aTuyHi By3Jd, € CTUMYJIOIOTh aHTUI€H-CIeL-
¢iuny Bignmosiaps T- i B-niMmdouuTis. JleHIPUTHI KITiTU-
HU MepepoOsIsIIOTh aHTUTEH 1 TPEACTABIAIOTh foro T- i
B-nimMmdonuraM y KOMIuieKci 3 MOJIeKyJaMU TOJJOBHOTO
KoMrIutekcy ricrocymicHocTi Il xiracy (MHC II). Y mpo-
Leci npe3eHTalii aHTUTeHY 3piuli AEHAPUTHI KJIITUHU
akTuBYIOTh HaiBHI CD4+ T-nimbouutu (T-xenmnepun).
CD4+ T-xennmepu audepeHIlioTbCd B e€heKTOPHI
iMYHHI KJIITMHU, CTUMYJIOIOTh TPOAYKIIiI0 aHTUTEH-
cneun@iyHUX aHTUTIT B-miMdounTaMu i yTBOpeHHS
cneur@iyHUX 10A0 aHTUTeHY LUTOTOKCMYHUX CD8+
T-nimMmdouuTis.

Kuei eipycui eakuyunu epeKkmueHo 3anycKanms aK-
mueauiro IMYHHOI cucmeMmu, OCKinbKU iMYHHA 8i0n06iob Ha
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HUX nodibna do 6idnoeidi na npupoony ingekuyiro. Tlicas
BBEJICHHSI XKMBO1 BipyCHO1 BaKLIMHU Ta 11 AMCEeMiHallii B
OpraHi3mi BiIOyBa€ThCs aKTUBALIisl BEJIMKOI KiJIbKOCTi
JNEHIPUTHUX KJIITUH, 110 MiTPYIOTh Y BiIMOBiAHI JliMba-
TUYHI BY3JIM Ta 3allyCKalOTh akTUBallito T- i B-K1iTHHHOI
Bianosini. ILle nmosicHO€ OibII BUCOKY iMyHOT€HHICTh
KMBUX BaKIWH TOPIiBHSIHO 3 iHAKTUBOBAHNUMM BaKIIH-
Hamu. [I[o6 mepemortu Bipyc, B-kjiiTuHUM mepeTBo-
pIOIOTHCS Ha (paOpUKM 3 BUPOOHUIITBA IJIa3MaTUYHUX
KJIITUH, 110 BUPOOJSIOThL aHTuTiia. LluToToKcmuHi
T-KIITMHU 3HUILYIOTH KIITUHU, 3apaxkeHi BipycoM;
T-xennepu HanpaBIAIOTh [1il0 3a JOIMOMOIOIO XiMiUHUX
CUTHAJIB.

Kupi 6akrtepianbHi BakuuHu (BL2K) po3aMmHoOXy-
IOThCS B MiCLIi iHOKYJISILIL Ta B perioHapHUX JiMpaTnd-
HUX By3Jax, e BiIOyBa€ThCs reHepallisl iMyHHOI Bilno-
BiIi.

Ho cxiragy iHaKTUBOBAaHUX (HEXKWBUX) BaKIIUH, IO
MiCTSITh TIPOTEIHM, TTOJTicaXapyuan, KOH 10raTy ToJrica-
XapuiB 3 MPOTEIHAMU Ta iIHAKTMBOBAHi MiKpOOpraHi3-
MM, TaKOX BXOISTb MOJCKYJISIDHI CTPYKTYPH, SIKi MO-
XKyTb posmnizHaBaTtucs Toll-mogiOHUMK pelenTopaMu
Ta iHiLiIOBaTH BIAIOBIAb BPOIXKEHOro iMyHITeTy. 3a
BiZICYTHOCTI MiKpoOHOI perutikallii BaKIMH-iHAYKOBa-
Ha aKTHBallisl 3aIMILIAEThCS 0OMEeXeHO. [HaKkmueosaHi
BAKUUHU CIUMYAIOIOMY IMYHHY 8i0n08idb y Micui iH eKyii,
momy micye i wasx gederHHs 6aKYUHU € 8aNCIUBUMU Ne-
pedymosamu opmyearus epekmuenoi iMyHHOI 8i0n06ioi.
Hatikpammm crmoco6oM BBeIeHHST BAKIIMHU BBaXKalOTh
BHYTPIIITHBLOM SI30Bi iH’€KIIii, OCKIJIBKM y J00pe Bac-
KYJISIPU30BAHUX M SI3aX «TaTPYJIIOE» BEIMKA KiJTbKICTh
JNEHIPUTHUX KITITUH. 2KUpOBa TKAHUHA MICTUTh MEHLTY
KIJIBKICTh IEHAPUTHUX KIITUH. AKTMBOBaHI OEHIPUT-
Hi KJIITUHU MITPYIOTh Y peTioHapHi JiMdaTUUHI By3JIU:
B aKCWJISIpHI — NIpU BBEJEHHI B IEJIbTOMOAIOHUIT M 13
i MaxoBi — Ipu BBeICHHiI B M’s13u cTerHa. IlepBuHHa
iMyHHa BiAIOBiAb MpPU BBEJAEHHI iHAKTMBOBAaHUX BaK-
LIMH (DOPMYETHCS JOKAJIbHO, IO JA€ 3MOTY BBOAMTHU
OJJHOYACHO JeKiJbKa BaKILMH B Pi3Hi MiclLsl B opra-
Hi3Mi. Binbuicmb [HAKMUBOBAHUX GAKUUH BKAIOUAIOMDb
ao’roeanm, sKuil cnpuse 0ocmamuii axmusauii 6poodice-
HoI cucmemu imynimemy. AI'TOBaHTU PO3ITOAUISIIOTh Ha
JBi Tpymnu: 1) KOMITOHEHTH, SIKi CTBOPIOIOTH JIETIO B MiC-
11i BBEIEHHS aHTUTEHY, L0 CIIPUSIE 3AIYYCHHIO OUTbIIOT
KiJTBKOCTI ICHAPUTHUX KIIITUH; 2) KOMIIOHEHTH, IIIO 3a-
0e3MeuyIOTh J0JATKOBY CTUMYJISIIIO IeHAPUTHUX KJTi-
TUH Ta MOHOLIUTIB. 2KOJ€eH 3 aJ1’ FToBaHTIB Ha CbOTOAHI HE
3JaTHUM aKTUBYBATU BPOJKEHY iIMyHHY BilIOBiIb Tak,
SIK )KMBI BaKLIMHMU.

TpoAYyKLUisi QHTUreH-crneunpiyHUX aQHTUTIA
npu BAKUMHALi

AxTtuBauis B-aiMMouuTiB i NpoayKList aHTUTLI Bij-
OyBaloThCs B JIiM(aTUIHUX BY3JIax, Y sIKi TPOHUKAIOTh
BaKIIMHAJbHI QHTUTEHU B TOEIHAHHI 3 MIirpylrouuMu
NEeHAPUTHUMU KJIITUHAMM a0O0 BiJIbHi aHTUreHU. biji-
KOBi aHTUTEHM aKTUBYIOTh B- i T-miMmdpoumTu, mo
MPUBOAUTL A0 iHAYKIiI BUCOKOE(hEKTUBHOI BiAIOBimi
B-xnitnH, gka nosasarae y mpodidepanii it nudepeH-
wHitoBaHHi B-nmiMdouuTiB y mimasmMaTuyHi KJIITUHU, SKi

MPOAYKYIOTh aHTUTINA, Ta B-kiitnau nam’sri. [oaica-
XapuoHi aHmueeHu, w0 He akmugyroms T-aimpoyumu,
BUKAUKAIOMb CAAOUWLY il KOPOMKOMPUBANY NPOOYKYIIO aH-
mumin i He pOpMYIOMb IMYHHY NAM IMb.

T-3anexkna BianmoBiab Ha OiskoBi anTurenu. Hais-
Hi B-nmiMdount yTBOPIOIOTHCS B KiCTKOBOMY MO3-
Ky Ta UMPKYJIIOIOTH B OpraHi3mi A0 3ycTpiui 3 aH-
TUTE€HOM, CIeUM@PIYHUM 1040 1I1X IIOBEPXHEBOIO
IgM-peuenTopa. Po3nidHaBaHHSI aHTUTeHY OLUIKOBOIL
TIPUPOAU TIOBEPXHEBUM DELENTOPOM TPUBOAUTHL N0
aktuBauii B-nmim@ouura i mirpauii #ioro B HamnpsM-
Ky T-KJIiTUHHOI 30HM BTOPMHHUX JiM(MOITHUX Op-
radi. B-nmimdouutu, cneuudiyHi A0 BaKIMHAb-
HOTO AaHTUICHY, B3AaEMONiIOTh 3 AaKTUBOBAaHUMM
BiIMOBIAHUM AHTUICHOM JCHIPUTHUMHU KIITUHAMU
ta T-niMmpouunTamMu i OTPUMYIOTh Bil HUX AOAATKOBI
ctumyJtorodi curHaiu. Iliciasg akTuBalii aHTUTEH-CTie-
undivaumu T-xenmepamu B-niMboImMT! pO3MHOXY-
IOThCSI B TEPMIHATUBHUX LEHTPAX i AU(PEPEHIIIIOI0THCS
B IUIa3MaTUYHI KJIITUHU. YTBOPEHHS T€PMiHATUBHUX
LCHTPIB BiIOYBAETHCS 3a AOIOMOTOIO0 (DOJIKYISIPHUX
JNEeHIAPUTHUX KJIITUH Ta oiKyaapHux T-xenmepis, Bif
SIKMX aKTMBOBaHi aHTUTeH-crieuudiuHi B-nmimdouutu
OTPUMYIOTh JOJATKOBY CTUMYJsALil0. MacuBHa KO-
HajbHa mnpomidepaiis B-aiMdouuTiB TpUBOAUTL 10
¢opMyBaHHSI TEPMiHATUBHUX LEHTPIB — KOXHUI
repMiHATUBHUI LIEHTP MOXOAUTH BiJl OAHIET aHTUTEH-
cnenudiuHoi B-kmituHu. IHTeHCMBHaA mpoJigepa-
1ist B-n1iM@ouuTiB acoliloeThbcsl 3 ABOMAa OCHOBHUMM
MOJIIMU: TEPEKIIOYEHHSM CUHTE3y iIMyHOIJIOOYJIi-
HiB 3 IgM Ha IgG, IgA, IgE i no3piBanusam adinHocTi
B-nimdouuTiB 1o cneumn@iyHOro 11T HUX aHTUTCHY.
Lle cripusie 30iIbIIIEHHIO TPOMYKIIii AHTUTI i3 OLTBIIO0
«3AiOHICTIO» 10 3B’SI3yBaHHS aHTUTeHY. MiXXKJiTUHHA
B3aemomist B-1iMMOUMTIB i3 AeHAPUTHUMU KITITUHAMU
ta T-xenanepamu cnpusie npoJidepaliii HalOIbII crie-
HM@IYHUX 1oa0 aHTUreHy B-nimdouuTis Ta dopmy-
BaHHIO B-KJIiTHH mam’sTi.

Po3BuTOoK e(heKTUBHOI BiANMOBiAi repMiHATUBHUX
HeHTpiB BigOyBaeTbes 3a 10—14 gHIB micjisl BBeASHHS
BaKIMHAJILHUX aHTUTEHiB OiKoBOI mpupoau. Yepes
3—6 TUMKHIB aKTUBHA MPOMYKIlis AaHTUTLI OOMEXKYETh-
cs. Ilpodykuis cneyugiunux do eakuunu IgG docseae
niky uepes 4—6 muoicnie nicas nepeuHnoi imynizauyii, nic-
A5 4020 AKMUBHA NPOOYKUis aHMUMIN NAA3MAMUYHUMU
KAIMUHAMU 8 2epMIHAMUBHUX UEHMPAX NOCMYNO080 3HU-
HCyemucsl.

T-ne3aaexncna 6idnogidv Ha noaicaxapudni ammuee-
Hu. BakimHaibHI MosicaxapuaHi aHTUIeHU OakTepiit
S.pneumoniae, N.meningitidis micyisi iH’€KLiHHOTO BBe-
JIEHHSI B OpPraHi3M IOTPaIUISIOTh B KPOB i JAOCSTalOTh
cefediHkM Ta JiMdbatuyHux By3diB. [losicaxapuau
3B’43y10Thcs 3 B-simdonuramu MmapriHaaibHOI 30HU ce-
JIE3iHKM, 1X aKTUBalisg i mpoJidepalis peati3yloTbes
B TIpOAyKIIii crieruiunnx aHTuTia kiaciB IgM Ta IgG
BX€ 4epe3 TUXKIEHb Micas BBEACHHS aHTUTeHiB. [lo-
aicaxapuoni 6aKUUHU 2eHepyiomb IMYHHY 6i0nogiob 0e3
donomoeu T-nimgoyumie (T-He3anexncHy), wjo xapakme-
pu3yemMvcs NPOOYKUIEr NOMIPHOI KinbKocmi HU3bKoapiH-
HUx aumumin i gidcymuicmio imyHoaoeiunoi nam ami. Ilo-

190

3p0poBbe pebeHka, ISSN 2224-0551

N2 1(52) « 2014



MicasamnaomHa ocsita / Postgraduate Education

BTOPHE BBEICHHS ITOJTicaXapyIHUX BaKIIUH ITPUBOAUTH
1o ¢opMyBaHHSI iMyHHOI BiAIOBiAi, MogiOHOI A0 mep-
BUHHOI BiINOBi/li HA LI/l aHTUTEH.

T-3a/exHa BiANOBiAb HA MoJicaxapuaHi aAHTUTEeHH,
KOH’IOroBaHi 3 Olnkamu. J[1s ompumanns T-3anexncuoi
6i0nosidi Ha nonicaxapud o020 nouaiu 36°A3yeamu
(KoH roeysamu) 3 OinKoM, Ha AKUL MOJCe SUHUKAMU
T-3anexcra 6idnogios. Kon’toroBaHi OilkoBa i IOJi-
caxapyuaHa MOJIEKYJIM (ParouuTyioTbCsl AEHAPUTHU-
MM KJITMHAMM, IEPEepOOJISIIOTLCS U IMPE3eHTYIOThCS
B komriekci 3 MHC II CD4+ T-nimgouuram. Ak-
TuBauisg T-xenrepiB i JomaTKoBa CTUMYJSILIST HUMU
B-nimdouuTiB 3miHI0e T-He3alexXHy iMyHHY BiIlOBiab
Ha T-3anexHy 3 ¢opMyBaHHSIM BEJIMKOI KiJTbKOCTi BU-
COKO ahiHHUX aHTUTII Ta B-KaiTHH nam’sTi.

BTtopuHHa
MepBuHHA BianNoBiab
BignoBigb
1gG
PiBHi aHTUTIN
y cMpoBartLi
KpoBi
18G
Lag 1 leM Lag2 / leM
Yac
AHTUrEH AHTUTEH
(nepwe BBEAEHHS) (apyre BBEAEHHS)

PucyHok 2. BakumHauis — ¢gopmMyBaHHSI
cneungiyHoro iMmyHitety

T cell help

/
/

)

v R 2
@‘\ >0
© -°o
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PucyHok 3. 3miHa T-He3ane>xxHoi BignoBigi Ha
T-3anexHy npuv BBe4eHHi KOH’IOroBaHnx BakyuH

FeHepauis aAQNTUBHOT iIMYHHOT BiANOBIA
HQ Pi3Hi TUNX BOKLWH

AHaTOKCMHM (TIpaBLEBHI, TUTEepiiHNI, KallTIO-
KOBUM) 3a ceoimu (hi3uko-xXiMiYHUMU 61aCMUBOCMAMU
nodibui 0o mokcunie, ane He GUABATIONMb MOKCUYHOI Ol
1 IHAYKYIOTh NPOAYKILiIO AaHTUTIJ, 110 IEPEXPECHO pe-
arylotb i3 TokcuHOM. [licyisi BHYTPIlTHHOM’ SI30BOTO
BBEJICHHS BaKIIMHU MTPOTHU TIPABIISI MOJIEKYJI aHATOK -
CHHY 3aXOILTIOIOTHCS HE3PIIUMU AeHAPUTHUMU KITiTH -
HaMU B Miclli iH’€KIIii, MepepoOIsIIOThLCS B €HI0OCOMaxX
i 3’€IHYIOTBCSI 3 MOJIEKYJaMU TOJIOBHOTO KOMILJIEKCY
ricrocymicHocTi II Tuny (MHC II tuny). Kommiekc
«MHC II — aHaTOKCHH» MIrpye Ha MOBEPXHIO KIIiTHU-
HH, ITiCJIs1 YOro aKTMBOBaHa 3pija IeHAPUTHA KJIiTUHA
DPYXa€TbCS B HAMPSIMKY PEeTioHapHOro JiMGbaTUYHOTO
By37a. ¥ JiMmdaruyHomy By3ii komriaeke «MHC IT —
aHATOKCUH» JEHAPUTHUX KJITUH B3a€EMOJIIE€ 3 BiAIoO-
BiITHUM HOMY YHiKaJIbHUM T-KJIITUHHUM PELEnTO-
pom HaiBHHX CD4+ T-miMmdonuris, 10 TPpUBOINTH
0 akTuBallii i npodidepanii T-xenrnepiB 2-ro Tumy
(Th2). BinbHi MOJIeKy/IX IIPaBLIEBOTO aHATOKCHUHY ITI0
JTiM(paTUYHUX CyIUHAX JOCATAIOTh PEriOHaAPHOTO JIiM-
¢daTUUHOTO By3/la i1 KOHTAKTYIOTb i3 crieuu(pivHuMU
iMyHOTJIOOYJIIHOBUMM pelienTopamMu B-niMpouuTis,
110 PO3Mi3HAIOTh aHATOKCHUH. MoJieKyaa aHaTOKCUHY
3aXOILTI0EThCS B-KITiTUHOIO, MEpepOOISETHCS B €HI0-
coMax i Mirpye Ha nosepxHio B-niM@pouuTy B KOMII-
Jekci 3 mosiekyaoto MHC II kiracy monioHo 10 Biamno-
BiAHOTO Mpolecy B ACHAPUTHUX KJIiTUHaX. B-KaiTuHU
3 koMIuiekcoM «MHC Il — aHaTokcuH» B3a€MOIiIOTh
3 aktuBoBaHumu CD4+ T-mimdonuramu, peuern-
TOpH SIKOTO creuugidyHi IO IMPaBlIEBOr0 aHATOKCHU-
Hy. [Iponykuis xritunamu Th2 iHTepraelikiniB 1L-2,
I1L-4, IL-5, IL-6 aktuBye B-kiiTuHu, BigOyBaeThCs
iX mudepeHiloBaHHS Yy IIa3MaTU4Hi KJITUHU, IO
NpPOAYKYIOTh aHTUTINA, Ta B-kimituHu mam’sari. Ta-
KUM YUHOM hopmyemovcs a0anmuena iMyHHA 8i0nogios
Ha 0inko8i Moaekyau ecix anamoxcurie — T-3arexncHa
iMyHHa 8i0n08IOb.

BOuTi/inakTMBOBaHi BakuuHu. TepMiH «iHAKTHBOBA-
Hi BaKIIMHW» 3aCTOCOBYETHCS IIOJ0 BipyCHUX BaKIIMH
(iHakTMBOBaHa BaKIIMHA MPOTHU TIOJIOMIENITY, BaKIIM-
Ha MPOTH TemaTuTy A), «yOWTi» BaKIIMHU BKJIOYAIOTH
OakTepiaJibHUX 30YIHUKIB (BaKIIMHA TIPOTU YEPEBHOTO
TIQY, TUTPHOKTITUHHA KAIIUTIOKOBA BaKIIMHA).

Adanmuena imyHHa 6i0no6idv Ha iHAKMUBOBAHI BAK-
yuHu nodibna 0o 8i0noeidi Ha AHAMOKCUHU 32 BUHSITKOM
reHepallii CHHTe3y aHTUTLJI 10 OiJbLIOI KiJIbKOCTi aHTU-
reHiB. IHakTMBOBaHI 30YAHMKMU 3aXOILTIOIOTHCS AEH-
JPUTHUMU KJITITUHAMU, Pi3Hi aHTUTEHU MiKpOOpraHi3-
MY IOPEe3EHTYIOThCS BianoBinHuM Th2-kiiTuHaM.

Cyoomunmyni Bakuuau. 1o ckiagy CyOOTMHUIHUX
BaKIIMH BXOJSITh OKPeMi aHTUTEeHU 30YTHUKIB, 1110 CTH-
MYJIIOI0Th MPOAYKIIi0 aHTUTLT B-1iMpourTaMu i Takum
YUHOM 3amno0iratoTh iH(hiKyBaHHIO OpraHi3My MaTOreH-
HUMU 30yaHUMKamMu. BakiyMHu mpoTu remnatuty B Tta
TPUITy HajeXaTb 10 CyOOAMHMYHMX BaKIIMH, BaKIIMHA
MPOTH TenaTuTy B MiCTUTH OMH aHTUTEeH — TTOBEPXHE-
BUii OiToK Bipycy HBsAg, BakiiiHa mpoTu rpuIily — ABa
aHTUTEeHU: TeMarJloTUHIH Ta HelipamiHigady. IMyHHa
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Tabnuys 1. @akTopu, WO BNINBAIOTL HA TPUBaNICcTb iIMyHHOT Bignosigi npu BakymnHauii (C.-A. Siegrist)

Tvn BakyuHKU

HuBi un iHaKTMBOBAHI

HKuBi BakumHu dopmytoTb GiNbll TPMBanNy BignoBiib

MonicaxapuaHi aHTUTeHHM
KNITUH

O6mexeHe dopMyBaHHSA IMYHONOTiYHOT NaM’ATi Ta JOBrOXMUBYYMX NNa3MaTUYHUX

Mpadik imyHisauii

IHTEepBan Mix NEPBMHHUMW [03aMMU

MiHiManbHWI iHTEPBaN MiX JO3aMK NPU NEPBUHHIM iIMYHi3aUiT — 3 TWXKHI

IHTepBan nepepn 6yctepom

MiHiManbHWI iHTEPBan MiXK NEPBUHHOLO IMYHI3aLli€lo 1 BBeAEHHAM 6ycTepy — 4
Micsaui — HeobXiAHWM AN fo3piBaHHA B-KNiTUH nam’aTi Ta adiHHOCTI aHTUTIN

BiK imyHi3au,ii

nnas3MaTtU4yHmUX KNTUH

HespinicTb iMyHHOI cMCTEMM (HEJOHOLWIEHICTE) 0OMEXKYE iHAYKL,i0 JOBIOXKMBYUMNX

BiZMOBiAb Ha OiIKOBi aHTUreHU T-3anexHa, GOpPMYETh-
¢4 TTOJiIOHO A0 iIMYHHOT BiIMOBIili HA aHATOKCUHU.

Jlo cyOOmMMHWYHUX BaKIWH HaJEXUTh TaKOX I10-
JlicaxapujHa BaKIIMHA TPOTW ITHEBMOKOKY, IO Mic-
TATHh KarlCyJsIpHi mTojicaxapuau 23 1ITaMiB ITHEB-
MOKOKY.  [losicaxapuona  nHeéMOKOK08a  6aKUUHA
eenepye T-nezanexncHy adanmueHy iMyHHY 8i0nogiob.
IIpouyec kon roeauii nosicaxapuorux MoaeKyn NHeBMOKOKa
3 Oinkosumu monekysamu-Hociasmu (dugpmepiinuii ana-
mokcuH, nosepxnesuii 6irox H.influenzae) nepemeoproe
T-He3anexcHy iMyHHY 8i0n06ids Ha binbuw mpueany i eghex -
mueny T-3anexnchy.

ZKuBi aTeHyitoBaHi BAKLIIMHU MiCTSTh XHBi ocyiabiie-
Hi BipycH (BaklIMHA MPOTU KOPY, €MiIeMiYHOIO Mmapo-
TUTY, KPACHYXHU, BITPSIHOI BiCTIU, MTOJIOMIENITY, )KOBTOI
JMXoMaHKM) abo 6aktepii (BakumHa BLIXK). 2Kusi ame-
HYUH08AHI 6AKYUHU YCRIUWHO IHOYKYIOMb eheKmopHY 8i0no-
8i0b sk Kaimunuoeo (CD4+ i CDS+ T-aimpouumu), max
i anmumino-onocepedkoearoeo (B-aimpouumu) imynime-
my, a makoic QopmMyroms iMyHOA0IYHY NAM IMb.

I1pu BBeAeHHI BaKIIMHU BipyCH 3aXOTLTIOIOTHCS JeH -
JPUTHUMM KJIITUHAMU, BiTOYBAa€EThHCS iX Aerpaaallisi Bce-
peAUHI KJIIITUHU, i OKpeMi MPOTEiHU BipyCy B KOMILJIEKCi
3 mosiekyJaamu MHC 1 Tuny npe3eHTyoThCs LIMTOTOK-
cuyHuM T-nimpouutam. T-niMdouunTH i3 BUCOKOCHE-
HU@IYHUMA OO0 BipyCHUX aHTUIEHIB pelenTopamu
pO3Mi3HAIOTh KJIITUHY-MillleHb, BUBIILHIOIOTH LIMTOKI-
HU (eppopuH, TPaH3UMU) Ta PYUHYIOTh KJIITUHY LIS~
XOM aronTo3y.

TakyM YWMHOM, BakKIIMHU BUKOPUCTOBYIOTH TIPU-
POIHY 31aTHICTh IMYHITETY HAaBYATUCS TOMY, SIK 3HU-

1IyBaTU Oyab-sIKi (Maiike BCi) XBOPOOOTBOPHiI MiKpo-
OpraHi3mu, IO HOro arakywoTb. bkl Toro, opraHiam
«3arnaM’sITOBY€E», SIK MOXHa 3aXUCTUTHUCS Bif MiKpoOiB,
3 IKMMM BiH y>K€ CTMKAaBCs paHillie.

Sxio kputnaHe yucio (95 %) moneii B CyCITiTbCTBI
MPOWNUIN BAaKIIMHALIIO TPOTH KOHKPETHOI iH(eKIIii,
3HIKYETHCS IMOBIPHICTh 3apaxkeHHS 1Ii€0 iHPEKIIIEr0 Y
BCHOMY CYCITIJIbCTBI. TaKui1 3aX1CT HA3UBAETHCST KOJIEK-
TUBHUM iMYHITETOM, a00 MOMYJISLIAHUM iIMYHITETOM.
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