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JIMCBAJIAHC CYBKJIACIB IgG ¥V IITEA
JAOMKIIBHOT'O BIKY 3 PI3HUM TUIIOM
BAKIIMHAJIBHOI BIAITOBIAI HA KIIK

Cminsancoka M.B.

Jep:xkaBHa ycranoBa «[HcTUTYT MikpoOioJorii Ta
imyHouorii im. .LI.LMeunukoBa Haunionanbnoi akaaemii
MeIMYHHUX HAYK YKpaiHm»

€IuHUM CIIoCOOOM 3axXHUCTy IiTeH Bin BipyciB
kopy, kpacayxum Ta maporury (KIIK) 3anmmaerbcs
BaknuHaMisg. OgHaK cepel BaKIMHOBAHWX OCi0 3aBKIu
3yCTpivaloThCs JIFOAM, SKi CJIa00 pearyroTh Ha BaKIIMHHI
mpermapaTd X 0 TIOBHOI HEYYTIWBOCTI depe3 ix
IHIWBIAyadbHI TeHETHYHI a00 (PEHOTHIIUHI OCOOIMBOCTI.
Ile ©He 3aBkmu JO3BOJSIE JOCSIITTH IOBHOIIIHHOTO
MPOTEKTUBHOTO e()eKTy BaKIIMHAIIIT.

KomruiekcHe BHBYEHHsI TyMOpajbHUX (DaKTOpiB

iMyHiTeTY, Takux sk cymapai IgG, ix cyOkiacuy,
BipyccneuudiuHi aHTUTLIA, MOXKe JTO3BOJIUTH
NpOTHO3yBaTH xapakrep (QopmyBanHs crenudiqHoi
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IMYHHOI BIZIIIOBiZli HA BakKIMHY, IO BAXIWBO MPHU BHOOPI
TaKTUKW BaKIIUHAIIIT TiTel JOMIKITHHOTO BiKY.

Buninsiors 4 cyOkmacu IgG, ski mMo3HAYAIOThH
apabcpbkuMu dpamMu B IOPAAKY 3MEHIIICHHS iX BMICTY B
cupoBatui kpomi: IgGl, IgG2, 1gG3, IgG4 (puc.l).
CyOKknacu pi3HATbCS CTPYKTYPOIO KOHCTAaHTHHX IIJISTHOK,
crnenu(iYHICTIO 10 AHTUTCHIB Ta ()YHKIIOHAJIHHOIO
aktuBHicTIO. KuiHiyHa kaptuHa gedinuTy  pi3HHX
cyokmaciB IgG memio Bimpi3HSEThCS BIAMOBIAHO 1O IX
(YHKIIOHAJFHOTO TPU3HAYEHHS. SIKIIO TOBOPHUTH PO
MOCJIIIOBHICTh CHHTE3Y pidHUX cyOkmaciB IgG mim dac
IMYHHOI BiIOBidi, TO, 3TiTHO 3 OCTaHHBHOIO MOJECIUIIO,
3anponionoBaHoto Collins A.M., Jackson K.J.L., mpu
HaaXO/KEHHI ~ aHTHTeHY  CHOYaTKy  BHPOOJSIOTHCS
Husbkoadinni IgE ta IgG3, mo € ckmagoBUMH HETalHOT
IMYHHOI BifmnoBini, motiM — Bucokoadinui IgG1 Ta IgG2,
mo 3a0e3neyyloTh KIIPEHC CEpelOoBHI] BiJ aHTUTEHY, i
3pEILTO0 IgG4, mo HapouryloTh CrenUdIYHICTD
BIAMOBIAl 1 peanizyroTh OJIOKYBaJbHUH e€(QEeKT MLI0/0
Mpo3ananbHOT aKTHBHOCTI iHIMUX iIMYHOTIOOYiHIB [1].

IgG1 19G2

T AWAWAY/

G4

Puc.1. IMiaknacu cupoBarkoBux 1gG, crpykrypa [2]

3HIKEHHS pIBHA OKpeMHX CyOKiaciB OyBae
NPUYMHOK penuauBylounx iHQekmiin. [lpm npomy
JnedIinUT 1HOAI BaXXKO BHSBHTH, TaK K 3aralbHAN
nokazHuk 1gG mMoxe mepedyBaTtu B Mexax pedepeHTHHX
3HaveHb. Jledinur abo rimeprnpoxaykuis cymapHoro IgG
MOXYTb OyTH 130JIbOBaHMH 200 MOEJAHYBATHCS 31 3MIHOIO
piBHA IHIIMX KJaciB iMyHornoOymiHiB. Hampukmaz,
HenocTartHii piBenb [gG2 i IgG4 Hepigko cynpoBOIKYE
nedinur IgA. HapnmiikoBa npoaykiist imyHornooyniny G
MOKe OYyTH TOB's3aHAa 3 THIEPCTUMYJIALIEID BCiX KIOHIB
IUIa3MaTHYHUX KJIITHH abo okpemoro wiony IgG
nponykyrounx B-xumitun. Ile, B cBOIO "epry, Moxe OyTn
MOB'I3aHO 3 AaKTUBHUM iH(EKIIHHAM IporecoM ado
JIeIKMMH BUIaM¥ IMMYHOIIpoJTiepaTHBHNX 3aXBOPIOBaHb
(HanpukIaa, MieJIOMHOT XBOp00o10) [2].
Hahn-Zoric M. 3i cmiBaBT. mokasanm, IO MAIiEHTH 3
nedimurom  1gG3  He  QopmMylOTh  NPOTEKTHBHOI
ryMmopasibHOi IMyHHO{ BIigNOBimI micias  iMyHi3amii
KOH’IOTOBAaHOK BAaKI[MHOI, IO MICTUTh KalCyJISIpHUN
anrured H. influenzae tuny b i npasuesuii Toxcun [3].

Mera po6oru: BusHauntH miakiacu 1gG (1, 2, 3,
4), iX CHOIBBiJHOIICHHS Ta B3a€MO3B’SI30K 3 THIIOM
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BaKIWHAIBHOI iIMYHHOT BifmoBizi Ha BakiuHy KIIK y miTeit
JOUIKLUTEHOTO BiKY.
Marepiaau Ta MmeToau.

AmnTurina kinacy IgG 1o Bipycy Kopy BU3HAYAIH 3
BUKOPHUCTAHHAM iMyHO(EepMEeHTHOT TECT-CUCTEMU
supoOHuuirTBa IBL international GMBH - Meales virus
IgG ELISA (Himewyuuna). KoHueHTpamito aHTUTLI
PO3paxoByBadl B MUTIMDKHAPOMAHUX OJUHMIIAX HA MJI
(mIU / mL). INToporoBoto koHueHTpaiico BBaxanun 200
mlU / mL. BusBnernns antutin B kornenrpamnii 200-300
mlU / mL posrmsagand SK  CBITYCHHS YMOBHOL
3aXUIIEHOCTI, BUSABJICHHS aHTHUTLT Y KOHIICHTpAIii OlIbIIe
300 mIU / mL — sk cBim4eHHs 3aXHUINEHOCTI Bif KOpY.
Anrtntina knacy IgG mo Bipycy KpacHyXW BH3HAYaild 3
BHKOPHCTAHHSIM IMyHO(EpPMEHTHOT TECT-CUCTEMU
«Rubella IgG- I®Ay» BupobHUITBa Xema Co.Ltd. (Kuis,
VYkpaina). KoHIeHTpamito aHTHTIT pPO3paxOBYyBaJId B
MiKHapoaHux oawHMIsx Ha mi (ME/mi). TToporosoro
KOHIeHTpari€eto BBaxanu 15 ME/mi. BusiBneHHs aHTHTIN
B KoHIeHTpalii 15-25 ME/Ma po3risinanu Sk CBiAueHHS
YMOBHOI  3aXHWIICHOCTi, BHUSABJICHHSA  aHTHUTII Yy
KoHIeHTpanii  25-73,5 ME/Mna SK  CBIOYEeHHS
3aXMIIEHOCTI BiJ KpacHyXW (IPOEKTHUBHUI piBEHb
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aHTuTLT). AHTHTITA Kimacy IgG mo Bipycy mapoTtury
BH3HAYAJIM 3 BHUKOPUCTAHHAM iIMyHO(EpMEHTHOI TecT-
cuctemud BupoGHmiTBa R-Biopharm AC (Germany) -
RADASCREEN® Mumps Virus IgG (K5521).
KoHIieHTpanito aHTUTLT pO3PaxOBYBAUd B MIKHAPOIHUX
omuuuisx Ha it (IU /mL). IToporoBoto KOHIEHTpali€eo
BBaxkanu 14,0 IU/mL. BusBneHHs aHTUTLT B KOHIICHTPAITi|
14,0-24,0 1U/mL posrnspanu siK CBIAYEHHS YMOBHOI
3aXUIIEHOCTI, BUSBJICHHS aHTHUTL Y KOHICHTpAIlii OLIbIIe
24,0 lU/mL — gk cBigueHHs 3aXHUILEHOCTI BiJl IIAPOTUTY.

BusnauenHns antureHiB poamHu Herpesviridae
MPOBOAVMIIM  IMYHO(DIIYyOPECIICHTHUM  METOJO0M 3
BUKOPHUCTAHHIM crierugiIHIX MOHOKJIOHAJTbHUX
MuIadnx aHTuTir Gipmu Santa Cruz Biotechnologu, Inc.
(USA), nocragansankoMm skux 6ymo TOB "bro Tect Men"
(Yxpaina, Kuis).

KonuenTpariiro 3aralbHUX CHPOBAaTKOBUX
iMmyHornoOyniHiB  knmacie IgM, IgG, IgA Busnauamm
METOJIOM pafianbHOi iMyHoauby3ii 3a Manumni. s
BU3HAYCHHS BMICTY B CHpOBaTii KpoBi miakiaciB IgG
(IgGl1, I1gG2, IgG3, IgG4) 3acrocoByBamu I[IDA 3
BUKOPUCTAHHAM TECT-CUCTEM «[ligxmacu IgG»
BupobOHunTBa 3AT «Bekrop bect». [lna  6-7-piuHOi
JUTUHW BCTAHOBJICHO Taki pedepeHTHI 3HAYCHHS:
19G1=2,80-11,20 r/n, 19G2=0,30-6,30 r/n, 19G3=0,40—
2,50 r/n, 19G4=0,11-6,20 r/n [4].
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JOCITIPKEHHSX BCTAHOBIICHO, IO JIiTH JOIIKUILHOTO BiKY
(5-7 pokiB) MarOTh Pi3Hi THIIH BaKIMHAJIBHOI BIAIOBiII Ha
pi3HI aHTUTeHY BaKIMHU: apeakTuBHY (ARI), cepenrto abo
HopmanbHy (MRI) Ta rineppeaktusny (HRI). I3 143 giteit
Oy1o BiniOpaHo 76 ocib Ta chopmoBano ni rpymnu: ARI —
32 ocobu ta HRI — 44 ocobu. CraH rymopansHOTO
iMyHiTETY, a came BMicT cupoBaTkoBux IgG Ta ix
MiJKIACIB BHBYQJIM TUIBKH Yy JiTed 3 BIJICYTHICTIO
crnenuigHol BIAMOBiAI a00 HAI3BHYAWHO CHIBHOIO
BaKIMHAIHHOK BIAMOBIAMIO Ha OAMH abo JeKiIbKa
komnoneHTiB BakiHu KIIK 1 me ckmano 23% ARI, abo 32
matuan Ta 31 % HRI, a6o 44 nuTuHM BiAIOBIIHO.
KoHTponpHy Tpymy ckmanu 19 miTe#t BimmoBigHOTO BiKY
0e3 TepIecBIpyCHOTO HaBaHTAKECHHS Ta HOPMAaJIbLHOIO
BakmuHambHOIO Bimnosimmioo Ha KIIK. ¥V gopocmux
€BPOIIEHIIIB HOpMabHI Mexi koHreHTpalii IgG B kpoBi
cTaHoBysATh 7,0-16,0 /11, a #ioro migkmacis: 1gGl - 4,9-
11,4; 19G2 - 1,5-6,4; 19G3 - 0,2-1,1; 19gG4 - 0,08-1,4 r/n
[4]. Cnix 3a3HauymTH, 10 BMICT IMYHOTJIOOYIIHIB Pi3HHUX
miJKIaciB B KPOBi AiTel HapocTae He ogHakoBo (Puc.2).
s BusiBneHss nediuuty niaknacis IgG y o0cTexxyBaHIX
JITe PEKOMCHIYEThCS OOOB'S3KOBO  CITIBBIJHOCUTH
OTpHMaH|I 3HAYCHHS 3 KOHIICHTPALI€I aHTUTLI B TPYII
3M0pOBUX JiTeit Toro x Biky (CG).

I[Ipu BuBUYEHHI crenu(iYHOTO IMYHITETY IO
KOMIIOHEHTIB BaKI[UH KIIK namn B TMOIEPEIHIX
weint
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Puc.2. lunamika BikoBux 3Min koHueHnrpauii IgG i iioro migkmaacis [5]

Y HOpMi B TPOIEHTHOMY CIiBBiTHOIICHHI
IMYHOTJIOOYIJTIHH PO3TalIOBYIOThCSA MpHOIM3HO Tak: IgGl
(70%)> 1gG2 (20%)> 1gG3 (6%)> 1gG4 (4%) [6]. ¥V
HalIOMY JOCIHI/DKCHHS MM OTPUMalld B TIpynax Aiteil 3
PI3HUM THIIOM IMYHHOI BiJMOBIiJi Taki CIiBBiAHOIICHHS
migkmacis |gG: B rpymi miteit 3 ARI tumom 1gG1 (77%)>
19G2 (19%)> 1gG3 (1%)> 1gG4 (3%); B rpymi miteii 3 HRI
tumom [gG1 (64%)> 1gG2 (20%)> 1gG3 (6%)> 1gG4
(10%). SIk mu Guummo B rpymi agited 3 ARl Tumom
BaKIMHAJIBHOI BINIMOBIMI CIIOCTEPIra€Thcs 30LTBIICHHS
Bincotka 1gGl(na 7 %) , Ta 3HaYHE 3MCHIICHHS BiJICOTKA
19G3 (Ha 5 %) ( puc.3).

I'ymopansHa IMyHHa BiJITIOB1/Ib MOKE
XapaKTepu3yBaTHCsS  IiIBUIIEHOI0  a00  3HMXKEHOIO
KOHIICHTPAIII€I0 B KPOBI SIK Pi3HHUX KJIACIB, TaK i MiAKIACIB
imyHOT100YMiHIB. KinbkicHe Bm3HaueHHs migkiaciB 1gG
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(3aranpHUX, a TOJIOBHE, CHICIH(DIYHIX aHTHUTLN) MOXKe OyTH
BUKOPHUCTaHO M OUIbII  eQEeKTHBHOI MiarHOCTHKH
6araTtbOX CTaHIB, TOYHOTO BHSBICHHS iX CTalii, B TOMY
yucni 1 THny crnenudivyHOl IMyHHOI BIANOBiAl Ha
BaKIMHAIIi}0, TPOTHO3Y PO3BUTKY BaKIMHAIBHUX HEBJad,
a  TakoX IS KOHTPOJI 32  aJeKBaTHICTIO
iMyHOpeaObimiTarii. B [iJIOMy,  BBaXKalOTh,  IIO
MIPOTHBIPYCHI aHTUTIJIA Y JTIOAWHU B OCHOBHOMY HaJIeXaThb
o IgG1 i IgG3. A came aucOananc mux miaknacie 1gG
BUSIBJICHO B TpyHi JiTeli 3 BHCOKHM Te€pIIECBIpYCHUM
HaBaHTaXKeHHAM. Ory0IIikoBaHi pe3ysbTaTh JIOCHTiPKeHb,
SIKI CBITYATh TIPO TE, IO B OPTaHI3Mi JIFOJIUHHU € 3araTbHUI
MexaHi3M iHimianii cuHresy IgE 1 IgG4 [7]. Takox B
MoTepeHiX HAUX AOCTIDKEHHSIX BUABJICHO B TPyl
JiTeH, MO Malu HAATO BUCOKHHA PiBEHb CHEIU(ITHHX
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aHTHUTUI BU3HauatoThes crenudivni IgE mo KIIK Bakiuam

(8].
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IgG4
IgG3
H IgG2

migGl

HRI ARI

Puc.3 Iutoma Bara migkaaciB IgG (y Bincorkax Bijg
BigmoBiai Ha Bakuuny KIIK

Sk Hao4YHO BUAHO Ha puc.4 y rpymi aitei 3 HRI
Ta HassBHICTIO B KPOBI BipycCiB reprecy Takux, sk HHV6 ta
VEB, 1110 MOKa3aHO ToTIepeAHIMHU HaIlIlUMHA
npociimkennsamu [9], 3Hauno migsuieHo piseHb 1gG4. Le
MOJKE TIOSICHIOBATH SIK iIBHIICHHS 3aranbHoro 19G y nux
niTei, Tak 1 Bucoki crermdivni 1gG 10 BaKIMHAIBHUX
aHtureiB. B rpymi x gireit 3 ARI Tunom ta cuibHEM
BIPYCHUM HaBaHTa)XEHHSIM INPOTHOCTHYHUM MOXe OyTH

é
CG

3arajgbHoro 1gG) y aireii 3 pisHumM THnOM cnenudgidHol

cuieBignomenns 1gG1/1gG3  (3pocramms 1gGl Tta
sumkenas 10G3). 3umkenns pias IgG  omHoro 3
MiIKIaciB y 00CTe)KyBaHUX 0Ci0, B HAIIOMY BHITAJKY IIe
19G3, Moxe OyTH HACHIAKOM MOPYIICHHS y HUX CHHTE3Y
AQHTHTLI TIEBHOI CIIeIU(ITHOCTI, a camMe O BaKIIWHAIBEHUX
anturenis KIIK [6].

IgG
3aranbHuUii

IgG4

IgG3

IgG1

=——HRI
= ARI

IgG2 KT

Puc.4 Iucoananc ninkaacis IgG y airteii 3 pisnuM tunom cneuudivynoi Bixnosiai Ha pakuuny KITK

Cnig, oOJHaK, BiA3HAYMTH, IO B PI3HUX
HNONYJLUIHHNX Tpymax OJMH 1 TOH ke (akTop MoxKe
Bukiukatu nedinut IgG pisaux miaknacie [2]. KinbkicHe
BU3HAYCHHS CHpOBAaTKOBHX IgG mapanesnsHO 3 IHIIUMH
KJacaMy IMYyHOTJIOOYJiHIB € OJHUM 3 O0OOB'I3KOBHX
aHaNI31B NPH AOCI/DKEHHI IMYHHOTO CTaTycCy JIFOJIMHH.
Bmnauenns IgG i IgM, cneumdbivyamx no 30yIHUKIB
pI3HMX 3aXBOPIOBaHb, MOBCIOJIHO BHUKOPHCTOBYETHCS B
cepoxiarHocTuIi Oarathox iH(exmii. KimpkicHUA ke
agamiz migkimacie  IgG B KIIHIKO-AiarHOCTHYHUX
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1abopaTopisiX MPOBOIUTKLCS MOKHU IIe JOCUTh HE 4acTo. A
came aucOanmanc IgG ogHOro abo0 MEKIIBKOX MiAKIACIB
MOXYTh OyTH NPHUYMHOIO YacCTKOBOTO MOPYIICHHS B
CHCTEMI PeryJILii TyMOpaJIbHOT IMyHHOI BiATIOBII Y JiTei
JOIIKIIBHOTO  BiKY (HampuKiax, 3HWKEHHS pIBHA
MPOAYKIIT IIUTOKIHIB).

BucHoBku:

1. Bcranorneno mucbamanc migkmacie 1gG y
JiTeH MOMIKUTBHOTO BiKy 3 PI3HHM THIOM crerudigHoi
BiamoBigi Ha BakumHy KIIK. Tak, B rpymi 3
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TiNeppeakTUBHOIO  BIANOBIAMIO  BHW3HAYalM  3HAYHO
niguiieHnii piens 1gG4, a B rpyIi apeakTUBHUX TN —
migsumieHni pisens 1gG1ta samwkenns 1gG3.

2. JucGamanc migkmacie  1gG  y  miTeit
JOUMIKUIBHOTO ~ BiKy  MOXe OyTH  TOB's3aHMd 3
TepPIICCBIPYCHUM HABAHTAXXCHHSM Ta HASBHICTIO OKPEMHUX
NpeCTaBHUKIB ciMeiicTBa Herpesvirus, mo B CyKymHOCTI
Be/ie JI0 PO3BUTKY PI3HOTO THIY IMYHHOI BiJIOBiAi Ha
BakiunHy KIIK .

3. Busnauenns cymapuux IgG Ta ix migkiacis,
CrieMUQiYHNX aHTHTJ, MOXE JTO3BOJIATH TPOTHO3YBATH
xapakTep GopMyBaHHS CHIEIU(ITHOT IMyHHOT BiAMOBI I Ha
BaKIMHY, 10 BaXJIHMBO IPH BHOOpPI TAKTHKH BaKI[MHALIi
ITEeH DOMKITFHOTO BIKY.

IMBALANCE OF 1gG SUBCLASSES IN
PRESCHOOL CHILDREN WITH A DIFFERENT
TYPE OF VACCINE RESPONSE TO MMR

Smilianska M. Introduction. The only way to protect
children against measles, mups and rubella viruses
(MMR) is vaccination. However, among vaccinated
individuals there are always people who react poorly to
vaccine preparations until they are completely insensitive
due to their individual genetic or phenotypic
characteristics. It is not always possible to achieve a full
protective effect of vaccination. A comprehensive study
of humoral immunity factors, such as total 1gG, their
subclasses, virus-specific antibodies, can predict the
nature of the formation of a specific immune response to a
vaccine, it is important when choosing a tactic for
vaccination of preschool children. The aim of the work
was to determine the subclasses of 19G (1, 2, 3, 4), their
relationship and relationship with the type of vaccine
immune response to the MMR vaccine in children of
preschool age. Material & methods. The content of
serum IgG and subclasses was studied in children 6—7
years old with no specific response or a very strong
vaccine response to one or more components of the MMR
vaccine and it was 23% ARI, or 32 children and 31%
HRI, or 44 children, respectively. The control group
consisted of 19 children of the appropriate age without
herpes virus load and with a normal vaccination response
to the MMR. Antibodies of the 1gG class to the measles
virus were determined using an enzyme immunoassay test
system manufactured by IBL international GMBH -
Meales virus 1gG ELISA (Germany); rubella virus was
determined using the enzyme immunoassay test system
Rubella 1gG-ELISA manufactured by Xema Co.Ltd.
(Kiev, Ukraine); to the mumps virus was determined
using an enzyme immunoassay test system manufactured
by R-Biopharm AC (Germany) - RADASCREEN®
Mumps Virus 1gG (K5521). To determine the content in
the serum of IgG subclasses (1gG1, 1gG2, 1gG3, 1gG4),
ELISA was used using the 1gG subclasses test systems
manufactured by Vector Best. The determination of the
antigens of the Herpesviridae family was carried out by
an immunofluorescence method using specific
monoclonal mouse antibodies of Santa Cruz
Biotechnologu, Inc. (USA). Results. An imbalance of
1gG subclasses in preschool children with a different type
of specific response to the CCP vaccine has been
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established. Thus, in the group with hyperreactive
response, the level of 1gG4 was significantly elevated, and
in the group of reactive children, an increased level of
IgG1 and a decrease in 1gG3 were determined. The
imbalance of IgG subclasses in preschool children can be
associated with herpes viral load and the presence of
individual members of the Herpesvirus family, which
together leads to the development of a different type of
immune response to the CCP vaccine. The determination
of total 1gG and subclasses, specific antibodies, can allow
to predict the nature of the formation of a specific
immune response to the vaccine, it is important when
choosing the tactics of vaccination of children of
preschool age. Conclusion. Quantitative determination of
serum IgG in parallel with other classes of
immunoglobulins is one of the mandatory tests in the
study of the human immune status. Namely, an 1gG
imbalance of one or several subclasses can cause a partial
imbalance in the system of regulation of the humoral
immune response in children of preschool age (for
example, a decrease in the level of cytokine production,
or specific antibodies).

Keywords: gamma-glubulins, immunoglobulins,
imbalance, vaccination
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