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[TpoBeneHa orleHKa COCTOSIHHS TOCTBAKIIMHAILHOTO HIMMYHHUTETA K TUPTEPUH, KOPH, CTOJIOHSKY, KOKJIIOIITY
y JeTell ¢ MOBBIIICHHBIM COAEP)KaHHEM XUMHUECKUX TOKCHKAHTOB, 00YCIIOBICHHBIM BHEITHECPEIOBBIM BO3JIEH-
CTBUEM. YCTAHOBJIEHO, YTO COJEP>KaHUE MOCTBAKI[MHAJIBHBIX AHTUTEN y JNAHHOM KaTEropHH IeTeil JOCTOBEPHO
HIDKE ITOKa3aTeel EeTCKOro HACENCHHMS, MTPOKHMBAIOLIETO B YCIOBUSIX CAaHHUTAPHO-TUTHEHHYECKOTO OJIarornoiy-
YMs cpezbl OOMTaHus, a HapyIIeHUs (JOPMHUPOBAHKS OCTBAKIIMHAIBHOIO UIMMYHHUTETa BCTpedaroTes B 1,5-2,4 pa3a va-
me. YCTaHOBJICHA JOCTOBEpHAs CBS3b CHIDKEHHUS COJACPKAHUS CHENM(UIECKHX MOCTBAKIMHAIBHBIX aHTHTEN C

yBEJIHMYEHHEM B KPOBH KOHIIEHTPALMU CBUHIIA, XpoMa, Mapranna u O-kpe3ona.
KiroueBble cjioBa: jIeTH, MOCTBAKIIMHAIBHBIH HMMYHHUTET, AU TEpUsi, KOKIIIOLI, KOPb, CTOJOHSK, BHEIIIHE-

CpeloBOE BO3JIEHCTBHE, XUMIUECKHE (DaKTOPHI.

BBenenue minaHoOBOW BaKIIMHOMPO(HIAK-
THUKM TIO3BOJIMJIO CYIIECTBEHHO CHH3HUTH BO
MHOTUX CTpaHax MHupa 3a00JIeBaeMOCTh Iie-
JeIM psiioM uH(pekuuid. brarogaps BakimHO-
npoUIaKTUKE B MUPE €XKETOIHO MPeIoTBpa-
[IaeTCd OKOJIO 3 MJIH CMEpTed OT KOKIIOIIA,
Kopu, cronOHska, audrepun [3, 13]. B 10 x*e
BpEeMsI TEXHOT€HHOE 3arpsi3HEHHE cpenbl 00H-
TaHUSl CHIKAeT MMMYHOJIOTHUYECKYI0 3¢ dek-
TUBHOCTh BaKIWHOMPO(DUIAKTUKHA Y JIETCKOTO
HACEJICHUsI U MOXET CIIOCOOCTBOBATh pa3BU-
THIO 3MUJIEMUYecKoro Hebmaronomyyus [1, 4,
5,6,7,8,17].

PerpocnekTuBHBIN aHANHU3 ANUAEMHUU
muprepun (1993-1996 rr.) mokazan, YTO
cpenu 3a00JEBIIMX 3HAYUTEIBHBIA yAEIb-
HBIIl BEC COCTaBIsIW MpuBHUTHIE duna (74—
81 %), 4TO CBUIETENIHCTBYET O HEIOCTATOY-
HOM YPOBHE MOCTBAKIMHAIBHOTO HMMYHU-
TE€Ta y OTHCIBHBIX KaTETOPUN HaceleHUs
[1, 12]. Cpenu B3pocibIX, 3a00JIeBIINX AUD-
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Tepueil, IPOLUEHT MPUBUTHIX NOCTHraeTr 65—
70 %, a cpenu nereit — O6omee 80 % [11].
AHanornyHasi KapTUHa MpPOCIEKUBAETCA
U B oTHOIIeHUH Kokmtoma [9]. [IpopomxkaroT
perucTpupoBaThCs Ciiydau 3a00J€BaHUS KO-
pBIO Y NIPUBUTHIX, B TOM YHCIIE Y PEBaKLU-
HupoBaHHbIX [13]. Cpenu Bcex 3ab0ieBUINX,
IIPUBUTHIE KMBOM KOpPEBOM BAKIMHOM CO-
craBiusaoT Ao 20,5 %, B TOM 4Yucle MOJy-
YHMBIIKE JBE€ [03bl BakuuHel — 13,2 %.
B MupoBoi#l mpakTHke OmMCaHbl Cily4yau 3a-
0oseBaHuUs CTONOHAKOM Yy MPUBUTHIX [13].
HccnenoBanusiMu psjia aBTOPOB YCTaHOB-
JIEHO, YTO TEXHOTE€HHOE 3arps3HEHUs CPEe.bl
oOuTaHus SIBJIETCSI OJHUM U3 BeIylIMX (pak-
TOpOB pucka popmupoBanus y 35-51,9 % ne-
Tell HU3KOrO YpOBHs IOCTBAKIIMHAIBHBIX aH-
tuten [8, 14, 15]. Ha teppuropusax canurap-
HO-TMTMEHUYECKOr0 HeOIaromnoiydus 4Yucio
JIeTel ¢ MaKCHMaJIbHBIM COAEPKAHUEM IPOTH-
BOAU(TEpUIHBIX AHTUTEN B 7—8 pa3 HUXKe
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aHAJIOTUYHOTO TIOKa3aTeNsl y JIMI, MPOXKHU-
BAIOIIMX B OTHOCHUTEJIBHO OJIArONpPUATHBIX yC-
noBusix [9, 14, 16]. Ilo gaHHBIM JAUTEpaTyphI
y nereit 10-14 net, npoxuBarOUIMX HA TEPPU-
TOPUSAX TEXHOT€HHOTO 3arpsA3HEHHUs, YCTaHOB-
JICHO OTCYTCTBHUE 3AIIUTHBIX YPOBHEH aHTUTEI
K nudrepun B 20-25 % cirydaeB, KOpH — B 28—
37 %, xokmoma — y 90 % oOcnenoBaHHBIX
[10, 18, 20].

CornacHo pe3ynbTaTaM NMPOBEJCHHBIX HC-
CIIeIOBaHUIl 3arps3HeHHEe OOBEKTOB Cpeibl
OOUTaHUS XUMUYECKUMH TOKCUKAHTAMU TeX-
HOTEHHOTO TPOUCXOXKICHUS (CBHHEN, Mapra-
Hell, XpoM, (eHOJI, ApOMATUYECKUE YTIIEBOJIO-
pozsl) Ha ypoBHe 1,01-5,0 ITIAK, . hbopmupyer
MOBBIIIIEHHOE MX CO/Iep)KaHUe B KPOBH, B 1,5—
5,3 pasa mpeBslmatoniee pedepeHTHbI ypo-
BeHb [4, 5, 6, 7]. [loBbIlIEHHOE Co/lepKaAHUE B
OMOJIOTMUECKUX Cpelax ATHX TOKCHYHBIX CO-
€IMHEHUH, OOYCIOBJICHHOE PA3MUYHBIMU IIy-
TAMHU HUX TOCTYIUICHHSI B OPTaHW3M (BOIHBIH,
a’pOTCHHBIN, TUIICBOU U JIp.), GOPMHUPYET CO-
CTOSIHUE BTOPUYHOTO MMMyHoAeduuuta [4, 6,
11]. ¥V nmereit ¢ xoHTamMHHANIMEH OWOCpen Iie-
pEUHCICHHBIMU TOKCHKAaHTaMHU BbIIe pede-
PEHCHBIX/(DOHOBBIX ~ YPOBHEH  yCTaHOBIIEHO
CHI)KEHHE OTHOCUTENBHO (DHU3HOIOTHUECKON
HOPMBI COJIEpP’)KaHUs HMMMYHOKOMITETEHTHBIX
KJIETOK, aKTUBHO YYaCTBYIOIIUX B (HOPMHUPO-
BaHUU IOCTBAKIMHAIBHOIO MMMYyHHTETa: al-
COJIFOTHOTO U OTHOCHUTEJIBHOI'O COAEpPKAHUS
3penbix T-MuM@QOIMTOB M UX CyOmomynsuui
(CH4+, C8+), komuuecTBa KUJUIEPHBIX
(CD16+CD56+), aHTUTETONPOAYLHUPYIOLIUX
(CD19+) kierok M YrHETEHHE MENUaTOpPOB
Txl Tuma, Ha ¢(oHE OAHOBPEMEHHOTO MOBBI-
menuss CD25", CD95", obmeit u crenudude-
ckori ceHcumOmmzanuu (IgE), a Takxke mpo-
nykiun nutokuHoB Ty2 Tuma (IL-4, IL-6)
[2,14,16]. CHm>xeHre UMMYHOJIOTHYECKOM pe-
aKTUBHOCTH COTPOBOKIAETCSI yTHETEHUEM He-
crnenu(rUYeckoi pPe3UCTEHTHOCTH OpraHu3Ma
(cHWKeHuEe aOCONIOTHOTO  COAEpXKAHMUS U
(GYHKIIMOHATBPHOW aKTMBHOCTH (harouuTOB Ha
done nedurmra IgG u IgA), uro npensTcTBy-
0T (POPMUPOBAHUIO TOJHOLIEHHOTO IOCTBaK-
LIMHAJBbHOTO UMMYyHUTETA [2, 8, 17].
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Hcrnonb3yemMble B HAaCTOSIIEE BpEMsl OTe-
YECTBEHHbIE JTMarHOCTHUYECKUE CHUCTEMBbI IS
KaueCTBEHHOW M KOJMYECTBEHHOM OLIEHKH IO-
CTBaKI[MHAJIBLHOTO MMMYHHUTETa, OCHOBAaHHBIE
Ha pEakUW{ AarrjJlOTHHALMM WM TaCCUBHOM
reMarrjJloTUHALIMKM, HE JaloT aJIeKBaTHOTO
MIPEJICTaBJICHNUSI O HANpPaBICHHOCTH crieuudu-
YECKUX aHTUTEN K Pa3IMYHBIM KOMIIOHEHTaM
BO30YIUTENS U O peallbHOM MPOTEKTUBHOW aK-
TUBHOCTH 3THX aHTHTen [19]. Hambonee mon-
HO 9TUM TpeOoBaHUsSIM OTBedaeT meton MDA,
OCHOBHBIMHM NPEHMYILIECTBAMH KOTOPOIO SB-
JISIFOTCS: BBICOKAsi YYBCTBUTEIBHOCTh U CIIE-
M(UIHOCTh, BO3MOXKHOCTh OJIHOBPEMEHHOTO
MCCIIEIOBAaHMsI OOJBIIOTO KOJIMYECTBA MPOO ¢
onpeeNieHueM crnenupuuecKux aHTUTeN pas-
TUYHBIX KitaccoB — JgA, JgM, JgG, JgE, 00b-
€KTUBHAs OLICHKA PEe3yJIbTaTOB, IPOCTOTA IO-
CTAaHOBKM M BO3MOXXHOCTb HCIOJb30BAHUS
BHYTPEHHETO0 KOHTPOJIA.

[lenpro HMccneqoBaHus SBISJIOCh M3yde-
HHUE CBSI3M HApPYUIEHUH MOCTBAKLMHAJIBHOTO
UMMYHHTETA K TUPTEPUHU, KOPH, CTOJOHIKY,
KOKJIIOIIY Yy JeTE€ll C IOBBILIEHHBIM COJEp-
KAaHHEM B KPOBU XMMHYECKUX TOKCHUKAHTOB,
00yCIIOBJICHHBIM BHEIIHECPEIOBBIM BO3/CH-
CTBHUEM.

OO0BEeKTOM  HCCIIEIOBAHUS  SIBJISUIUCH
276 nereit B Bo3pacte 4—6 neT, y KOTOPBIX B
COOTBETCTBUM ¢ «HalnoHanbHBIM KajeHaapem
MIPUBUBOK» OblIa BHIMOJIHEHA IUIAHOBAs IMpPO-
¢dunakTuka TudTepUH, KOKIIIOIIA W CTOJOHSIKA
BakiuHON «AKJIC» (6a3oBasi BakIMHAIMS B
Bo3pacte 3, 4, 5 1 6 MecsIEeB KU3HU U NepBast
peBakuMHanusA B 18 mecs1eB) U NpoTUB KOpU
BakiuHOi «OKKBy», (Bakuunamus B 12 mecs-
1IE€B, PeBaKIMHAIMSA — B BOo3pacTe 6 JIeT) U He
MMEBIIMX  TMOCTBAKIMHAIBHBIX  PEAKIUU.
219 nereit (rpynna HaOMIONEHHS) MPOKUBAIN
Ha TEPPUTOPUU KPYIHOTO IPOMBIIIJIEHHOTO
LEHTpa C MHOTONpO(QUILHBIM XapaKTepOM
IIPOMBILIICHHOIO IIPOM3BOACTBA, 57 neren
(rpymma cpaBHEHHs) — Ha TEPPUTOPUU OTHO-
CUTEJIbHOTO CAaHUTAPHO-TUTMEHUYECKOro Oua-
ronoiyuus. ['pynmnel ObUTM COTIOCTaBUMBI 10
TE€HJACPHOMY COCTaBy M COLIMAIbHO-?KOHOMHU-
YeckoMy crarycy cemeid. M3 nccnenoBanus Obl-
JIU MCKITIOUYCHBI JIETH C MATOJIOTHEN, COMPOBOXK-
JAIOIIEHCS pa3BUTUEM UMMYHHBIX HAPYILLICHUM.
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T'urnennyeckas oOIEeHKa BO3ACUCTBUSA Ha
aTMoc(epHbI BO3IyX B 30HAX MPOXKUBAHUS
JIeTel MpOBOAMIACE HAa OCHOBAHWU aHAlU3a
KOJINYECTBEHHOTO COCTaBa BHIOPOCOB TIPO-
MBIIUICHHBIX NpeAnpUusTHil no nanubeM 2-TII-
BO31yX. /{71 OLIEHKM KauyecTBa aTMOC(EPHOTO
BO3/lyXa OBUIM HCHOJB30BaHbl O(QHUIIHATBHBIE
JTaHHbIE MOHUTOPUHTOBBIX HcclienoBaHui Poc-
THAPOMETa M Pe3yJbTaThl COOCTBEHHBIX Ha-
TYpHBIX HCCIICIOBAaHMI KadecTBa arMmocdep-
HOT'O BO3/lyXa B 30HaX JKCIIO3ULUH.

OneHka pucKa pa3BUTHS y JIeTel Hapylle-
HUH CO CTOPOHBI UMMYHHOM CHCTEMBI OCYIIECT-
BSTIACh MO CTAaHAAPTU30BAHHOW METOAWKE B
COOTBETCTBUU C «PYKOBOJICTBOM II0 OIICHKE
pHUCKa Ul 310pOBbsl HACEJIEHUS NPU BO3JEHCT-
BUHM XMMHYECKHX BEIIECTB, 3arPS3HSIOIINX OK-
pyxartorryto cpeay» (P 2.1.10.1920-04).

XUMUKO-aHAJIMTUYECKHE  HCCIIE0BaHUS
COJIep’KaHUsl MeTa/lIoB (MapraHell, CBHHEI,
XpoM) B O6uocyb6cTparax (KpoBb) M aTmochep-
HOM BO3/yX€ MPOBOJNIACH METOJAOM aTOMHO-
abCcOpOIMOHHON  CHEKTPOPOTOMETPUH  Ha
cnekrpodotomerpe  PERKIN-ELMER-3110
(CILIA) (peructpanmonnbiii Homep B [ocy-
napcTBeHHOM peectpe 14427-95) ¢ atromusa-
Uel B TJIAaMEHU U MacC-CIIEKTPOMETPE C UH-
IYKTUBHO-CBsi3aHHOW mia3moit ICP-MS ¢up-
mbl «Agilent 7500cx» (CILHA) (peructparm-
OHHBI HOMep B ['ocynmapcTBeHHOM peecTpe
24863-08). MccnenoBanue conepkanusi HeHo-
na u O-kpe3ona B O6uocyOcTparax (KpoBb) H
aTMOC(EpHOM BO3AyX€ MIPOBOIUIOCH METOJOM
KaWUIIPHOW Ta30BOM XpoMaTtorpaduu U ma-
padazHOro aHanaMs3a B COOTBETCTBUU C METO-
nudeckumu  ykazanusmu  (MYK  4.1.763-
4.1.779-99; MYK 4.1.2102-4.1.2116-06) ¢ uc-
MOJIb30BaHHWEM Ta30BOro xpomarorpacda (mo-
nenb 7890A, peructpaunoHHslii Homep B ['o-
cynapctBeHHOM peectpe 15118-07) (CLLIA) u
anmnapaTHO-MPOrpaMMHOI0 KOMIUIEKca «Xpo-
MaTIK-Kpuctamn-5000» (Ne @CP 2009/04091,
TY 9443-004-12908609-99).

OneHka coaep)kaHus MOCTBAKIIMHAIBHBIX
AQHTUTEN OCYIIECTBIISIIACH METOJOM HMMYHO-
(epMEHTHOTO aHalu3a Ha MOJyaBTOMaTHue-
ckoM uMmMmyHoaHanmuzatope «ELx808» c wuc-
MOJIb30BaHUEM:

a) tect-cuctembl «Anti-Diphtheria Toxoid
ELISA», npenHasHauyeHHOW [JIsi KOJWYECT-
BEHHOTO OIpEAeNeHHs in Vitro aHTUTEN Kiacca
IgG (a taxxe kmaccoB IgM u IgA) x nudre-
puitHomy anatokcuny (Diphtheria Toxoid)
B CBIBOPOTKE KPOBH, OTKAIMOPOBAHHOH B Me-
XKAyHapoaHblX enuHuiax (MEn) ¢ mcmons3o-
BaHHEM MEXTYHapOJIHON pedepeHCHOUN CBIBO-
porku NIBSC 91|534 (National Institute for
Biological Standards Control, Hertfordshire,
England);

0) Tect-cucremsl «RIDASCREEN Borde-
tella IgG ELISAy, npenna3HaueHHON NIl KO-
JIMYECTBEHHOTO in Vitro onpeeneHust aHTUTE
kiacca IgG k xoxitonHOMy aHaTokcuny (Bor-
detella Toxoid) B CBIBOpOTKE KPOBH;

B) TecT-cucTeMbl «Anti-Measles Viruses
ELISA (IgG)», npenHa3zHayeHHON ISl KOJIU-
YECTBEHHOTO 1n Vitro ompenereHus aHTHTEl
knacca IgG (a Taxxke kmaccoB IgM u IgA)
K BUPYCY KOpHU B CHIBOPOTKE KPOBH;

r) TecT-cucteMbl  «Anti-Tetanus Toxoid
ELISA», mnpenHa3HaueHHOW JJisi KOJUYECT-
BEHHOTO in Vitro ompe/ieieHusl aHTUTEN Kilacca
IgG x cronbOHsuHOMY aHaTtokcuHy (Tetanus
T0X01d) B CBIBOPOTKE KPOBH, OTKATHOPOBAHHOI
B MeXIyHapoaHbix eaununax (MEx) ¢ ucnons-
30BaHHEM MEXKIYyHAPOJHON pedepeHCHOH Chl-
BopoTkH (I MexayHapoaHblii CTaHIAPT aHTHUTEN
K ctosousky, Human NIBSC Code TE-3).

OneHka COCTOSHUSI MOCTBAKIIMHAIBHOTO
UMMYHHUTETa K TU(PTEpUH, KOKIIONY U CTOJIO-
HSKY TpOBEICHA 4Yepe3 TPH, YeThIpe U TSITh
ner nocie mnepsod peBakuuHauun AKJIC;
K BO30OYAMTEIO KOPH — 4Yepe3 TPH M YEThIpe
rojia mocijie BaKIMHALIMKA U OAWH TOJ — IOCIIe
peBakiuHaiuy J)KKB Ha ocHOBaHuM Hccieno-
BaHUs COJIEPKAHUS LUPKYIUPYIOIUX CIEIH-
(uuecKux MOoCTBAKIMHAIBHBIX aHTHTEI.

OneHka MEXTPYIIOBBIX pPa3IWYHid HUC-
CJIeZIyeMBIX TOKa3aTesei MpPOBOAMIACH C HC-
MOJIb30BAaHWEM CTaHJApTHBIX METOAOB Tapa-
MeTpuueckoil cratuctuku. Ha ocHoBe moru-
CTMUYECKUX MOJIEJel MPOBEeHA OIICHKA 3aBH-
CUMOCTH HapylleHuil QopMupoBaHus I10-
CTBAaKIIMHAJIHHOTO WMMYHHUTETa (COIEpIKaHHE
MOCTBAKIIMHAIBHBIX aHTUTE]I HUXKE MPOTEK-
TUBHOTO YPOBHS) OT TOBBIIIEHHOTO (OTHOCH-
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TeTbHO pedepeHCHBIX/(POHOBBIX KOHIICHTpA-
LUil) cofepkaHusi B KPOBH XMMHYECKHUX TOK-
CHKAaHTOB, 00YCJIOBJICHHOTO BHEIIHECPEI0BBIM
BO3JIEHCTBUEM. B pamkax MoIeaupoBaHus IO
KPUTEPHIO OTHOIIEHUS IIAHCOB ObLa BBIIOJ-
HEHA OILICHKA HEACHCTBYIOUIMX ypPOBHEH Map-
raHla, CBMHIA, XpOMa U 0-Kpe3oJia Ha (GopMHu-
pPOBaHME TIOCTBAKLMHAIBLHOIO HMMYHHUTETA
K AU Tepun, CTOIIOHSKY, KOKIIIONTY U KOPH.

[lonydyeHsl  cienyromue  pe3yJbTaThl.
Ha teppuropun npoXuBaHWs NE€TEH T'PYIIIbI
HaOmoeHus:  (KPYNHbI  IPOMBIIITIEHHBIN
IEHTP ¢ MHOTOMPO(UIBLHBIM MMPOU3BOICTBOM )
€XEroJIHO B aTMOC(EpHBIN BO3yX OT CTallHO-
HapHBIX MCTOYHHMKOB moctynaer Oonee 900 T
3arps3HAIONINX BEIIECTB (B TOM YHCIIE COEIH-
HEHWH XpoMa, MapraHila, CBHHIA, (eHosa
U Kpe30JI0B), CpeAn KOTOphIX BemecTBa 1-3-x
KJIACCOB OINACHOCTH COCTaBIIsAOT Ooiee 77 %
(759,6 1/ron).

Hatypnble uccnenoBanus armochepHo-
ro BO3JyXa B 30HaX 3KCIO3ULUU MO3BOJIUIN
UACHTH(PUIUPOBATh B OTOOpPAaHHBIX MpPoOax
XPOM, CBHHEII, MapTraHel] — B KOHIIEHTpaLusax
no 1,5 TIAK. ., kpezoabl u penon — no 2,3—
4,0 ITAK, ..

Ha tepputopun mnpoxuBaHHUS JeTEH
IpyNNbl CpaBHEHMS (IOCEIOK TOpPOJCKOro
THIA) Ka4eCTBO aTMoc(epHOTo BO3ayXa CO-
OTBETCTBOBAJIO TMTMEHUYECKUM HOPMAaTHUBaM
KaK 10 JaHHBIM MOHUTOPHUHIOBBIX HaOIIOIE-
HUW, TaK W 1O pe3yjbTaTaM HAaTypHBIX HC-
CIICIOBAHUU.

B xozne uccienoBanuii, NpoBEICHHBIX HA
TEPPUTOPHUH TPOKUBAHUS JETEU T'PYIIBI Ha-
OJIIofIcHUsI, YCTAHOBIIEH  HEMpPHUEMJIEMBbIil
PUCK pPa3BUTUS HWMMYHHBIX HapyIICHUN
(HI>1,0) npu MHTAIAMUOHHOM TOCTYTIJICHUH
UCCIIEIyEeMbIX COCAMHEHUU (XpoM, Mapra-
Hell, CBMHeN). Pe3ynpTaThl 3MHAEMHUOJIOTH-
YECKUX HCCIIEIOBAaHUN BBISIBUIN MPUYUHHO-
CJIIEJICTBEHHYIO CBSI3b MEXIY H3y4aeMbIMHU
XUMUYECKUMU (pakTopaMu pUCKa M BO3HHK-
HOBEHMEM HMMMYHHBIX Hapymenuit (Ol =
=2,56; 11 = 1,05-6,26).

[Ipu omeHKEe pUCKa Pa3BUTHUS WMMYHHBIX
HApYUICHU, CBA3aHHBIX C BO3JICHCTBUEM XHU-
MUYECKUX (PaKTOPOB CpeIbl OOUTAHWMS, TTPOBE-
JICHHOW Ha TEPPUTOPUU MPOKUBAHUS JAeTel
IPyNIBI CPAaBHEHUS, YCTAHOBJICH TIPUEMIICMBIT
ypoBeHb pucka (HI<1,0).

B pesynbrarte XUMUKO-aHATUTHYECKHX HC-
CIIEIOBAaHUI KPOBU AETEH IpyMIbl HAOMIOACHUS
YCTQHOBJICHO, YTO COJCp)KaHWe MapraHia
(0,021£0,003 MF/,Z[M3), ceunna (0,131+0,013
Mr/mv’), xpoma (0,0191+ 0,0035 mr/mm’), de-
Homa (0,0494+0,0071 mr/mM’) u 0-Kpe3oJia
(0,0143+0,0046 Mr/aM’) ROCTOBEpHO (p =
=0,01-0,0001) B 1,4-4,0 paza mpeBbIIIaIO
pedepenTHbIe/hOHOBBIE ypOoBHH. KpoMme TorO,
coliepKaHUE [aHHBIX XUMHUYECKUX BEIIECTB
ob110 B 1,2—4,9 pasa BbIlIe aHAJTOTUIHBIX T10-
KazaTeseil Tpynmbel cpaBHEHHS (MapraHein —
0,013+0,0024 mr/am, ceunen — 0,109:+0,009
Mr/z[M3, xpom — 0,0107+0,0020 MF/I[M3, dbe-
Honm — 0,0087+0,0004 wmr/om’, o-kpesox —
0,0033+0,0012 wmr/mm’; p = 0,03-0,0001)
(Tabm. 1).

Taonupma 1

CogepncaHI/Ie XUMHNYCCKNX BCHICCTB B KPOBU HeTeﬁ, MMPOXKXUBAIOIHNX B PA3JIMYHBIX YCIOBUAX
3
CaAHUTAPHO-TUTUCHUYCCKOTI'O omar OIIOJIy4Hs CpCAbl OGI/ITaHI/IH, Mmr/ IM

BeniectBo ['pynma HabmoneHns I'pynna cpaBHeHus p
Maprasnen 0,021+0,003 0,013+0,0024 0,0001
Cauneng 0,131+0,013 0,109+0,009 0,006
Xpom 0,0191+0,0035 0,0107+0,0020 0,03
Denon 0,0494+0,0071 0,0087+0,0004 0,0001
O-kpe3on 0,0143+0,0046 0,0033+0,0012 0,0001

[Tpumedanue: p — AOCTOBEPHOCTD PA3IUUUN TPYIIIBbI HAOIIOAEHHUS U IPYTIITBI CPABHEHUS
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AHanu3 CpeIHerpymmnoBbIX MOKazarenein
COZIepKaHUSl TMMOCTBAKI[MHAIBHBIX AHTUTEN
K TUPTEpUHU, CTOJOHSKY, KOKIIOIIY U KOPH
MOKasall, YTO UX YPOBEHb B 00X HCCIEHye-
MBIX TPYIIaX B aHATU3UPYEMbIC CPOKHU TTOCTIE
BaKI[MHAI[MU/TIEPBON PEBaKIIMHAIIMK COOTBET-
CTBOBAaJl MPOTEKTUBHOMY. B rpymnme Habmio-
JIEHUsI YPOBEHb MOCTBAKIIMHAIBHBIX AHTHTEI
K TOKCUHY JAU(PTEpUH COCTABIUI: min —
0,089 Men/mn (IpOTEKTUBHBIA YPOBEHb
0,1-2,0 Men/mn, p=0,82), max -
0,365 Men/mn  (p<0,001), k aHATOKCHUHY
cronbuska — min — 0,11 Men/mn (mporek-
TUBHBIM ypoBeHb — 0,01-5,0 Men/mu,
p<0,001), max — 0,73 Men/mn (p<0,001),
K BO30yuTeNto Kokmoma — min — 19,13 En/mi
(mpotekTuBHBIM ypoBeHb — 14,0—18,0 En/mi,
p =0,02), max — 39,19 (p<0,001), x B3Oy au-
Teno Kopu — min — 933,78 Men/mn (poTek-
TUBHBIK ypoBeHb — 200,0-275,0 Men/mm,
p<0,001), max — 1126,43 Men/mn (p<0,001)
(Tabn. 2). B TO Xe Bpems y AeTed TPYIIIbI
HaOMIoIeHNs Yepe3 3 roja mocie mepBoil pe-
BakiuHauu AKJIC ypoBeHb aHTUTEN K TOK-
cuny gudtepun  (0,089+0,096 Men/mi)
u aHatokcuHy cronbuska (0,11+£0,09 Men/mn)
op1 B 4,8-10,4 pa3za HmKe TMoKazaTenei
rpynnsl  cpaBHenus (0,429+0,131 Mea/mn
u 1,14+0,66 Men/mn COOTBETCTBEHHO);
p=0,002...0,0001); dgepe3 derplpe TOma —
B 1,4 paza HIKe K BO3OYAHMTENI0 KOKIIOIIA
(30,07£7,69 En/mn npotus 43,31+2,0 En/mu,
p=0,001) u Bo Bce mccieayeMbIe MEPHUOIBI
co/iepKaHUE AHTUTEN K BO3OYIUTENIO KOPHU
nociie BaknuHanww/peBaknuaanuu JXKKB ObI-
7o (1126,43+166,12 Men/mn, 933,78+132,25
Men/mn, 1043,39+£169,8 Men/mn) B 1,3—
1,6 pa3a Huxke rpynmnsl cpaBHeHus (1457,87+
+142,11 Men/mn, 1493,13+180,94 Men/mi,
1314,31+£170,44 Men/mi; p =0,025...0,0001)
(Tabm. 2).

Jnis yriayOneHHON OIeHKH MMMYHOJIOTH-
gecko A dexruBHOCTH  BakiuH ~ AKJIC
1 XXKB B m3yuaeMbIx rpymnmax Oblia mpoaHa-
JTU3UPOBAaHA YACTOTa HapYIIEHUH (opMHUpOBa-
HUS TIOCTBAKIIMHAILHOTO UMMYyHHTETA (TabII. 3).
PesynbpTatel uccnenoBaHMs TOKa3aid, 4YTO

y 50—67 % nereii rpynnsl HaOmoaeHUS U 21—
46 % nerell rpynmnbl CpaBHEHUS COJEp)KaHUE
MOCTBAKIIMHAJILHBIX AaHTUTEN HE OOecreunBa-
JO TPOTEKTUBHOTO YpPOBHS HMMMYHHTETA
K AuTepun ¥ KOKIIONIY, NMPH ATOM YacToTa
ciy4yaeB (OpMHpOBaHHS y TPUBHUTHIX JeTeil
Ipynnbl  HAOMIONEHUS HU3KHUX THTPOB IIO-
CTBaKIMHAJIBLHBIX aHTUTen Oblma B 1,8-2,0
pasa BBIIIE IpYMIIBI CpaBHEHHMS
(»=0,03...0,0001), B To BpeMsi Kak HapylIie-
HUS TIPOTUBOKOPEBOTO MOCTBAKIIMHAIBLHOTO
UMMYHHUTETa B 00€MX Ipylmnax BCTPEYasucCh B
equHUYHBIX ciydasx (3—6 %). Y Bcex wuccie-
JIOBaHHBIX J€Tel colep)KaHWe TMOCTBAKIIM-
HaJIbHBIX aHTUTENl K AaHATOKCUHY CTOJOHSKA B
aHAJTM3UPYEMBIE CPOKH COOTBETCTBOBAJIO TIPO-
TEKTHUBHOMY YPOBHIO.

B rpynmne nabnioneHus B UcCClenyeMble
CPOKHM TOCTBAaKIMHAJIBHOTO TEepUoAa Mpo-
TEKTUBHBIH yPOBEHb MPOTUBOIUDTEPUHHBIX
AHTUTEN UMeNIU TONbKO 33—48 % IpPUBUTHIX
nerer, 4yto noctoBepHo B 1,5-2,0 paza
MeHblIe Tpynnsl cpaBHeHus (6771 %,
p=0,003...0,0001). Conep>xkaHue MOCTBAKIIH-
HAJIbHBIX MPOTHUBOKOKIIOIIHBIX AaHTUTEI Ha
IPOTEKTUBHOM YPOBHE U BBIIIE B TPYyIINE Ha-
OmroaeHus uMean Toiabko 4650 % nerel, B TO
BpeMs Kak B IpyIIE CPaBHEHUS TAKUX JETeH
oo B 1,5-1,6 paza Oombue (70-78 %,
p=10,003...0,0001). B menom B rpymnme Ha-
OJI0ICHUS KOJIMYECTBO JIeTeH, UMEIOIINX HU3-
KO€ COJIep)KaHHE MOCTBAKIMHAIBHBIX IMPOTH-
BoaudTepuitipix anturen, B 1,8-2,0 pasa
(»=0,001...0,003) mnpeBbIIAJIO MOKa3aTEIb
TpYyTIIBI CPAaBHEHHUSI, a YUCIIO JACTEH C ypOBHEM
MIPOTUBOKOKITIOIIHBIX AHTUTEN HUXE MPOTEK-
tuBHOro — B 1,5-2.4 paza (p =0,03...0,0001)
(cm. Tabma. 3). Kpome Toro, B aHanmm3upyeMblie
CPOKH IOCTBAaKLIMHAJIBHOTO nepuona (¢ 3 ser
J10 5) 4MCcIo AETel C CONEpKaHUEM IPOTHBO-
TU(GTEPUNHBIX aHTUTE] HUXKE MPOTEKTUBHOIO
YPOBHSI B TpyIIie HAOMIOAEHUS YBEIUUUBACTCS
Ha 28,9 %, B TO BpeMs Kak B IpyIIe CpaBHE-
Hus Toabko Ha 13,8 % (p = 0,03).

31



0O.10. YcrunoBa, B.I'. Makaposa, O.B. donrux

100°0> S70°0 Y OLIFIEVIC] 8°691F6£ €01 €0 CI0Fr6'y LI0OFV8Y (/o)
SLT00¢ 100°0> 1000°0 r6'081FEI OV STTEIFYL'EEH €80 9L°0F86°€ 7S 0F88°€E adoyy
100°0> £00°0 11T IFL8LSY] TI'99IFEY 9T 80°0 LIOFII] ST'0F16°0
100°0> 9L°0 78°81F68°SE LOOIF61°6€ €80 0T0F01°S 8€0FI1°S (tw/rg)
811 100°0> 100°0 0°TFIC Y 69°LFLO0E €10 TTOTTY 9T°0T0S' v OO
20°0 79°0 61°01FE€8°1T 61 vFEI6] 6L0 89°0F0Y € 81°1FCT'E
100°0> 760 TT0F0S0 LT°0FIS0 €80 0T'0F01°S 8€°0F9I°S (WO
0°S—10°0 100°0> €80 707890 61°0F€L0 €10 TTOTVTY 9T°0F0S' v MEHQIrOL)
100°0> 200°0 99°0F1°1 60°0F11°0 6L°0 89°0F0Y € 81°1FCT'E
100°0> 1L°0 0TI0F19T°0 680°0F68T°0 €80 0T0F01°S 8€0F91°S (LW /ToIN)
0°C-1°0 100°0> $T0 vST°0Fr9T°0 780°0FS9€°0 €10 TTOTVTY 9T°0F0S' v sudorduyy
780 1000°0 1€1°0F62H0 910°0F680°0 6L°0 89°0F0Y € 81°1FCT'E
IfOLULHE
EuHOHgRdD
WoHg0dA
pounAdi o
II9HLHITIRE O ° EuHOHgRdD nunnreed EuHOHARdO BAHOOII[QBH
I'OLULHE KUHOIOII'QeH elLAd |
BUHOI/OIIIQBH enuid | 4100Hdog0100]7 ermAd | enuid |
qHog0dA BUIOIOEO
q 1auiAd uunureed
HIHARDISLOALT qro0Hdog0100]7
doir (19rou)
HOLHLHE SHHBNIAINO) HUNEHUIDIEgod/MUITeHHIDI S HOHIOIrO0N QU0 TOHda |
BUHIINKOXOUOdII OJOHHAIOHXOL SOLHRIHUONOL XIMIJOhHNUX uaody g
srHexXdor0d WoHd0dA Wi9HRUIrged 9 UALAY A IOLULHE XI9HIIBHUIDEBELOOL dUHEXdr0)
¢ enuroQeJ

32



[NocTBakuMHAIBHBIA IMMYHUTET K JU(TEPUH, KOPH, CTOIOHSKY, KOKIIIOILY y JETEH ...

19IIAdI U BUHOTOIrQeH MIIAI Ho1oY A ¥HE0dA 0JOHEMINOL0dI omIdd BLOLMHAWWH OJOHIIeHHIDIedLO0N BMHedoduwdod 1Mioioen yuknrreed 9roondogoroor — d
‘¥uHoHgedD HOUIAdI O BMHOYOIIrQeH 19IIAdI HOLOY A OLMLHE XITHIIBHUINREL1O0I BHI0dA o1oHanINoLod HIoOWoehadLod 1910108k unhulreed 9100HdogoLo0Y — _d

‘suHoHgRdD

€
4

‘suHoHgedo UUAdI U BUH
-orroirrgeH 1AdT po1or A kHa0dA 0JOHEMINOLOI OXMH BLOLMHAWWH 0JOHIIEHHINedLo0N KuHedodnndod 1910108k yuhnireed 9100Hdeg0100Y — d :onHERoWHd]]

- - - 001 0 0 001 0 0 70 CI0FV6'Y | LI0FHSY
L8O - - 76 0 9 66 ! 0 €8°0 9L°0F86°¢C | ¥S0F8S8'E adoyy
100°0 | 1000°0 0 08 0¢ 0 76 € € 80°0 LIOFITT | ST°0F16°0
€L°0 | 100°0 | €0°0 91 LS LT 81 [43 0S €8°0 0T0FOI’S | 8E0FIL'S
20°0 | 1000°0 | €00°0 144 9¢ 0¢ 134 € €S €10 TTOFYTY | 9T 0FOS'y | MIOINIOY]
1000°0| 60 | 1000°0 1L L 1T [ 8 0S 6L°0 89°0F0F°¢ | 8I°'1FCT'€E
- 0l - 0 001 0 0 001 0 €8°0 0T0FOI’S | 8E0FII'S
- 660 - 0 001 0 ! 66 0 €10 TTOFYTY | 9T 0FOS Y | MBHOIOLD)
- 0l - 0 001 0 0 001 0 6L°0 89°0F0Y'E | ST 1FCC’E
- 100°0 | 1000 0 L9 €€ 0 33 L9 €8°0 0T0FOI’S | 8E0FII'S
- 0 | ¥ 0 S 9% 0 8t zs €1°0 TTOFTY | 9T°0F0S Y | sudorduyy
— [ 100°% | €00°0 0 1L 6T [4 o [ 6L°0 89°0F0F°€ | 8I°1FCT'€E
sHg0dA otHg0dA gHE0dA gHE0dA otHg0dA gHd0dA KUH
uubureed | kuHoHgRdD
m& N& _& OJOHEUINOL |AWOHIUINOLOAII| OJOHIUINOL | OJOHIUINOL |AWOHIUINOLOAII| OJOHIUINOL azoondosorooyy| emAd | -oI0IlrQeH
-odu amag | 1049101081000 | -odu Uy | -odu omag | 10A410194100)) | -odu 9XU enuAd ] | BHIOIOSOH]
HHRIIEE suHoHgedo eunAd | EUHOTOIIrgeH eluAd | (I91/0.) HHITBHHIDIBEOC, il
4100Hdo80100]] -BHUIDIRE UOHIIOIOOI 91001l Toudo] |

€ enurQe [

(%) BUHAIKOXOMOdI OJOHHIIOHXAL SOLHENUINOL XUMOOhUWUX Hdod) € BUHeXdOIr0d WoHa0dA
WIGHRHAIEed O HO1Y A BIOLMHAWWM OJOHIIrBHUIDIRE1o0I KHEOdA oJoHInImee ¥uHRaoduwdod nnHomAdeH eLoLoeR

33



0O.10. YcrunoBa, B.I'. Makaposa, O.B. donrmx

N3yyenue mokaszaTeneidl CUCTEMHOTO HM-
MYyHUTETa II03BOJIMJIO YCTAaHOBUTb Yy JETEH,
MPOXKHUBAIOUINX B YCJIOBUSX AHTPOIOT€HHOTO
3arpsi3HEHUS. Cpelbl OOWTAaHUS, JOCTOBEPHO
0osiee HU3KOE, OTHOCUTENIBHO IPYIIIbI CpaBHE-

HUsA, aOCOJIOTHOE COJAep)KaHue JTUM(OIIUTOB
CA19+ u CD16+56+ (p =0,01...0,001) u cbI-
BOPOTOYHOTO UMMYHOTrII00ynnHa A (p = 0,02)
(Tabm. 4).

TaoOnunma 4

ITokazaTenu CUCTEMHOIO UMMYHHUTETA Y JETEH Y JETEH C Pa3IMUHBIM YPOBHEM COACPKAHUS
B KPOBU XUMUYECKUX TOKCUKAHTOB TEXHOTEHHOTO IMTPOUCXOKACHHUS

[Tokazarens PusmonOrIIECKHi I'pynma mabmonenns | ['pynma cpaBHeHUS p
YpOBEHb

Iporenr ¢arommrosa (%) 35-60 56,0+2.5 56,5+4.5 0,92
@ParouuTtapHoe yncio (y.e.) 0,8-1,2 1,05+0,08 1,0+0,09 0,40
QDarouuTapHbIi HHACKC (V.€.) 1,5-2,0 1,85+0,08 1,70+0,12 0,06
A6contotablii paromutos (107/mm’) 0,964-2,988 2,541+0,247 2,170+0,323 0,07
CD3+-nmumdorutsl oTH. (%) 55-84 67,5+2.,0 66,5+6.5 0,89
CD3+-mamoruts a6e. (107/mm) 0,690-2,540 2,037+0,213 2,160+0,276 0,48
CD3+CD4+-mumdormtel oTH. (%) 31-60 34,5425 38,0+4,0 0,64
CD3+CD4+-mum¢pouuts adc.
(10°/mnv*) 0,410-1,590 1,047+0,132 1,233+0,166 0,08
CD3+CD8+-mumdormtsl oTH. (%) 1341 25,5420 23,0+3,0 0,71
CD3+CD8+-mum¢pouuts adc.
(10°/am) 0,190-1,140 0,773+0,089 0,757+0,112 0,82
CD19+-numdonutst otH. (%) 6-25 13,5+1,5 17,0£2,5 0,52
CD19+-mumdormrst abe. (10%/am°) 0,090-0,660 0,417+0,065 0,545+0,079 0,01
CD16+56+-numdonuts! otH. (%) 5-27 15,5+£2,5 8,0£1,5 0,16
CD16+56+-num¢onuts adc.
(10°/1m) 0,090-0,590 0,463+0,084 0,253+0,05 0,001
CD3+CD25+-mumdorutsl oTH. (%) 5,5 4,5+0,5 4,5+0,5 1,0
CD3+CD25+-mumdoruTs! adc.
(10°/1m) 0,155 0,136+0,023 0,154+0,021 0,26
IgA (r/mm’) 2,0-2.8 1,14+0,07 1,2940,11 0,02
IgM (r/nm°) 1,0-1,6 1,09+0,04 1,17+0,09 0,1
IgG (r/mm’) 12,0-16,0 10,01+0,33 10,25+0,73 0,35

[IpumewaHue: p — MOCTOBEPHOCTH Pas3iIMUNil TIOKa3aTeNell CHCTEMHOTO0 HIMMYHHUTETa Y AEeTeH TPYIITBI HAOIO-

JACHUS U I'PYIIIIBI CDABHEHUS.

AHann3 mokasareisi OTHOIIECHHUS IITaHCOB
M3MEHEHHUsl YPOBHS IMOCTBAaKLUMHAIBHOIO CIie-
MU(PUUECKOTO HUMMYHHUTETa TNpPU Pa3IMIHOM
YpPOBHE TOKCHKAaHTHOM HArpy3Kd MO3BOJIUII
YCTaHOBUTL JOCTOBCPHYIO CBA3b CHUIKCHHA
coaepxkanusa JgG xk mudTepuiiHOMY aHATOK-
CUHY IPU YBCJINWYCHUU B KPOBHU KOHICHTpA-
UM CBUHIA (HEACHCTBYIOIMH YpPOBEHb —
0,04 wmr/mvM’; R,=0,09; p<0,0001) wu
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O-kpe3ona  (HEACHCTBYIOLIMM ypOBEHb —
0,0 mr/am’; Ry = 0,48; p<0,0001) (puc. 1, 2).

Kpome TOro, ycraHoBIIEHO IOCTOBEPHOE
cHmKeHue conaepxkanusi JgG k BO3OyauTENIO
KOKJIIOIIA IIPU YBEIUYEHUH B KPOBU KOHIIECH-
Tpanuu xXpoma (HEACUCTBYIOIIMK YpPOBEHb —
0,004 MF/IIM3; R, =0,76; p<0,0001) (puc. 3),
Maprasia (HeaeicTBytomuii yposenb — 0,011
mr/am’; Ry = 0,80; p<0,0001) (puc. 4).
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Puc. 1. CBsA3b CHUXKEHUSA COAECPIKAHUA
nocTBaknuHanbHOro JgG K qudrepuitnomy
AaHAaTOKCUHY IIPU YBEIUYEHUH B KPOBU
KOHIIEHTPAllU CBUHIIA
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Puc. 3. CBs3b CHI)KEHUS COAEpIKaHUS
MOCTBaKIMHAIBHOTO JgG K BO30OYAUTEINIO
KOKITIOIIIA MIPY YBEJIMYCHHU B KPOBH
KOHIICHTPAIIUH XpoMa

Pe3ynbratel mpoBEAEHHOTO HCCIIEI0BA-
HUS TIO3BOJISIIOT CAENATh CIEAYIOIINE BbIBOIBI:

1.V nmereii ¢ MOBBIIEHHBIM COAEP)KaHHEM
B KPOBH XHMHUYECKMX TOKCHKAHTOB (MapraHeril,
cBuHeIl, XpoM, deHomn, O-kpe30i1), 00yCIOBICH-
HBIM BHEIIHECPEIOBBIM BO3ICUCTBHEM, Yepe3 3—
5 JeT mocne BaKIMHAIMW/TIEPBOW pEBaKIMHA-
nun BakimHamu AKJIC u KKB conepxanue
MOCTBaKUMHAIBHBIX aHTUTen B 1,3-10,4 paza
HWDKE OTHOCUTENIBHO II0KAa3aTeen IEeTel, Mmpo-
JKUBAIOIIMX B YCIOBHSAX CAHUTAPHO-THTHCHU-
YECKOT0 OJIaromnomyqus Cpebl OOMTaHusI.

2. Hapymenust gopmupoBaHUsl MOCTBAK-
[MUHAJIBHOTO MUMMYHHUTETa (YPOBEHb MOCTBAK-
UHAJIBHBIX aHTUTEN HUXKE MPOTEKTHUBHOIO) Y
JETeil ¢ MOBBIIICHHBIM COJIEP)KAaHUEM B KPOBU
Maprasiia, CBHHIIA, Xxpoma, penomna, O-kpe3omna
BcTpevatorcss B 1,5-2,4 pasa yaiie OTHOCHU-

0.8 = o
e
-P"‘-

0,4

B CPOATHOCTD ITOHHKEHHA
®

&

0,242

0
0,000 0,010 0,020 0,030 0,040 0,050 0,060 0,070 0,080 0,090 0,100

Mo/

Puc. 2. CBs13b CHUIKEHUSI COEPIKAHUS
nocTBakIMHaNbHOTO JgG K tndrepuitHoMmy
AQHATOKCHUHY IIPU YBEJIIMUEHUU B KPOBU
koH1eHTpauuu O-kpe3ona
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Puc. 4. CBsA3b CHIDKEHUS cOAep KaHuUs
MOCTBAKIMHANBHOTO JgG K BO30yAUTEINIO
KOKITIOITA TIPH YBEITUYCHUN B KPOBH
KOHIICHTPAIIUU MapraHia

TEIBHO JCTCH C COJCpKAHUEM XUMHUYCCKUX
TOKCHKAaHTOB Ha ypoBHE pedepeHCHbIX/(oHO-
BbIX 3HAYCHUU.

3. AGCOJIIOTHOE cOfiep’)KaHue AaHTUTEIIO-
npoaymupytomux (CD19+) knerok y nereit
C TIOBBIIIEHHBIM COJEpP)KaHUEM B KPOBHU XU-
MHUYECKUX TOKCHKAHTOB TEXHOTEHHOT'O TIPO-
UCXOKJICHHUSI JIOCTOBEPHO HUXKE TMOKa3aTess
y JeTed, MPOKHUBAIOIIUX B YCJIOBUSX CAHU-
TapHO-TUTMEHUYECKOro OJIaronoyyyus cpe-
Bl OOUTAHUA.

4. YcraHOBIIEHA JIOCTOBEpHAs CBSI3b CHH-
JKEHUS COJICPIKAHMS CIICITU(UICCKIX TTOCTBAK-
[MHAJIBHBIX aHTUTEII IIPU YBEITUUYECHUU B KPOBU
KOHIICHTPAllM! CBUHIA, XpoMa, MapraHia
u O-kpe3omna.

35



0O.10. YcrunoBa, B.I'. Makaposa, O.B. donrmx

Cnucok Jimrepatypbl

1. bpuko H.1. [Tonmutrka 1 MexaHW3MBbl IPUHATHS PELIEHUH B 001acTH UMMYyHONIPOGHIakTuky B PO: nokian
Ha III exeromaoM Bceepoc. koHrpecce mo MH(GEKIHOHHBIM 00JIe3HsIM [ DIeKTpoHHBIN pecype]. — M., 2011. — URL:
http://www.congress-infection.ru/archiv.htm.

2. Bacuesa XK.II., bensesa JL.B., lllanomnukosa C.B. HanpsokeHHOCTh MOCTBAKIMHAIBHOTO IyMOPAIbHOIO
UMMyHHTeTa y Aerer / OpraHu3aliOHHBIC, JUArHOCTHUECKHUE U JICUeOHBIE acIleKThI AESTEIbHOCTH YUPEKICHNH
3IpaBoOXpaHeHus: 0. Hayd. Tp. — Boponex, 2005. — C. 187-190.

3. 3BepeB B.B., FOmuHOBa H.B. Dh(heKTHBHOCTD BaKIIMHALIMH MIPOTHB KOPH M SMIIEMIYECKOro Tapotuta // Bak-
muHanwys. Hopoctu Bakuuronpodmiaktuku. — 2000, — Ne 11 (5). — C. 10-11.

4. BnusHUE MOIMMETANIMYECKUX 3arpA3HEHHH OOBEKTOB OKPYXKAIOIIEH cpeasl Ha M3MEHEHHE MHKpO3JIe-
MEHTHOTO cocraBa Ouocpen y aereit / H.B. 3aiiuesa, T.C. Ynanora, JI.B. Ilnaxosa, I''H. Cyeruna // T'uruena
u canutapus. —2004. — Ne 4. - C. 11.

5. 3aiiniea H.B., 3emisinoBa M.A., Kupesros JI.A. OreHka aantaidOHHO-TIPUCTIOCOOUTEIIBHBIX PEAKIHN Y JIe-
Tel B YCJIOBUSIX XPOHHYECKOTO BO3ACHCTBUS XUMHIYecKnX (hakTopos // Dkororus yenoseka. —2005. — Ne 9. — C. 29-31.

6. O6ocHOBaHNE MaKCHMaJbHO HEJCHCTBYIOIIEH KOHIIEHTpauuu (OpMalIbAEIuaa B KPOBH JIETEH, IPOXKHU-
BaIOIINX HA TCPPUTOPHSIX C PA3IMIHON aHTpororeHHou Harpys3koi / H.B. 3aiinesa, T.C. Ymanosa, O.B. Jlonrux,
T.B. Kapraxxunkas // [lepmckuit megummackuit xxypHai. —2010. — T. 27, Ne 1. — C. 101-104.

7. 3atineBa H.B., Ycrunosa O.10., AMuHoBa A.W. ['nrneHn4eckne acreKThl HapyIIeHUs 30POBbs AeTeil mpu
BO3ICHCTBUH XUMHUYECKUX (PaKTOPOB cpeabl oOuTaHus: pykoBoacTBo / o pen. H.B. 3atinieBoit. — I[lepmb: Kuamk-
HbI popmart, 2011. — 489 c.

8. Unbuna C.B. BiusiHie TEXHOrEHHOTO 3arps3HEHHs] OKpYKatoliel cpeibl Ha 3 PEeKTUBHOCTh BaKI[MHOIIPO-
(hMITAKTHUKA y JETCKOTO HACENeHHs: aBToped. I¥C. ... TOKT. Mel. Hayk. — VpkyTck, 2008. — 24 c.

9. Kokirom Ha TEeppUTOpUSIX C BBICOKAM YPOBHEM TEXHOTEHHOTO 3arpsi3HEHUS] OKpY’Karolled cpensl /
C.B. Unbuna, M.A. JIpoHosa [u ap.] // Dnunemuonorus u uapeximonusie 0osesnu. — 2007. — Ne 1. — C. 18-21.

10. BakuuHONpohHIaKTUKa MOJIMOMHUEIIUTA XKUBOH ITOJIMOBAKIIMHOW B YCIIOBHSIX JKOJIOIMYECKOro Hedaro-
nonyunst / Uneuna C.B., Crenanenko JLA. [u ap.] / Cubupckuit MmenunmHcKui xxypHai. — 2005. — T. 56, No 7. —
C. 48-50.

11. Undeknus u TexHoreHHoe 3arpsizHeHue: [1oaxoapl K yNpaBieHUIO SMUAEMHOJIOTHYECKHM IPOLeccoM /
E.JI. Casunos, C.1. Komecuukos, I'.H. Kpacosckwii; Poc. akan. men. mayk, Cub. orn., Boct.-Cub. Hayd. meHTp,
Wn-1 smpemuonorun u Mukpooduonorun. — Hopocubupcek: Hayka, 1996. — 188 c.

12. Kapamsauk b.B., Mapkosa C.I'. Dxomnormueckue acnektsl AKJIC-Bakunnammu // XKXypHan MEKpoOHOIIO-
THH, STTAAEMUOJIOTHH U IMMyHOOHooruu. — 1991. — Ne 12. — C. 34-38.

13. O peanusaru MEPOIPHUATHI TPEThEro 3Tana [IporpaMmel TMKBUAAIMK KOPH B Poccuiickoit deneparnmu /
I'.I". Onunmenko, E.b. Exnosa [u ap.] // Onunemuonorus u nHpekunonusie 6oneznu. —2011. — Ne 3. — C. 4-10.

14. Ockupko A.A. Hecneuuduyeckass MEIMKO-IKOJIOIHYECcKasi peaduauTalus Kak MyTh MOBBIIICHUS CIElH-
(huueckoro UMMyHHTETa NPOTUB IUPTEPUU B MEPUOIBI MEXKIY IUIAHOBBIMH peBakuuHanmsmu // [lemmarpus. —
1997. —Ne2.—C. 110-111.

15. Ionoga A.1O. BiusiHue 3arpsi3HeHNsT OKpY Karomiei cpe/ibl XJIOpHpoBaHHBIMU OMdeHMIaMK Ha Hectienupde-
CKYIO PE3UCTEHTHOCTb U IOCTBaKIIMHAIILHBII IMMYHHTET: aBToped. auc. ... KaHa. Mea. Hayk. — M., 1997. -23 c.

16. Paxmanun FO.A., PeazoBa HO.A. JloHO300THYecKast TUArHOCTHKA B MPOOJIEME «OKpY’KaloIiasi cpeaa —
3mopoBbe HaceneHus» // ['uruena u canurapust. — 2004. — Ne 6. — C. 3-5.

17. CemenoB b.®., 3seper B.B., XautoB P.M. Oxunnaempie COOBITHS B Pa3BUTHH BaKIIMHOTPO(DHUIAKTHKH 10
2020-2030 rr. // XKypHan MUKpOOHOJIOTHH, SIHAEMHUOIOTUE U uMMyHOoOUonoruu. —2010. — Ne 2. — C. 105-111.

18. CxauxoB M.B., Bepemarua H.H. OcobeHHOCTH 3MHAEMUYECKOTO MpoIiecca Ha TEPPUTOPUAX C Pa3IHy-
HBIM YPOBHEM aHTPONOI€HHOH Harpy3kH // DnuaeMuonorus u BakunHonpodunaktuka. — 2004. — Ne 3. — C. 14-18.

19. CenesneBa T.C. BiusiHue BaKIMHONIPO(GHUIAKTUKY HA SMHIEMUYECKUH IPOLECC YIPaBIsSeMbIX HHPEKINI
B Poccuiickoit @enepanuu / Snunemuosnorus u uHdexnronnsie 0onesnu. — 2002. — Ne 2. — C. 6-11.

20. ®enpaomom W.B. BakumHonpodunakTika Kak jxu3HecOeperaromiasi TEXHOIOTUsl U MHCTPYMEHT Aemorpadu-
YECKOW MOJUTHUKY // DNUAEMUOJIOTHSI M MHPEKIMOHHBIE 001e3HN. AKTyanbHbIe Bonpockl. —2011. — Ne 2. — C. 14-16.

References

1. Briko N.I. Politika i mehanizmy prinjatija reshenij v oblasti immunoprofilaktiki v RF: doklad na III Ezhe-
godnom Vseros. kongresse po infekcionnym boleznjam [The policy and the mechanisms of decision-making in the
field of immunoprophylaxis in the Russian Federation]. Moscow, 2011, available at: http://www.congress-
infection.ru/archiv.htm.

36



[NocTBakuMHAIBHBIA IMMYHUTET K JU(TEPUH, KOPH, CTOIOHSKY, KOKIIIOILY y JETEH ...

2. Vasneva Zh.P., Beljaeva L.V., Shaposhnikova S.V. Naprjazhennost' postvakcinal'nogo gumoral'nogo immuniteta
u detej [Post-vaccination humoral immunity stress in children]. Shornik nauchnyh trudov «Organizacionnye, diagnos-
ticheskie i lechebnye aspekty dejatel’nosti uchrezhdenij zdravoohranenija», Voronezh, 2005, pp. 187-190.

3. Zverev V.V, Juminova N.V. Jeffektivnost' vakcinacii protiv kori i jepidemicheskogo parotita [The effectiveness
of vaccination against measles and mumps]. Vakcinacija. Novosti vakcinoprofilaktiki, 2000, vol. 11, no. 5, pp. 10-11.

4. Zajceva N.V., Ulanova T.S., Plahova L.V., Suetina G.N. Vlijanie polimetallicheskih zagrjaznenij ob#ektov
okruzhajushhej sredy na izmenenie mikrojelementnogo sostava biosred u detej [The impact of polymetallic pollu-
tion of the environment on changes in the content of trace elements in biological media in children]. Gigiena i sani-
tarija, 2004, no. 4, pp. 11.

5. Zajceva N.V., Zemljanova M.A., Kir'janov D.A. Ocenka adaptacionno-prisposobitel'nyh reakcij u detej v
uslovijah hronicheskogo vozdejstvija himicheskih faktorov [An assessment of adaptive responses in children
chronically exposed to chemical factors]. Jekologija cheloveka, 2005, no. 9, pp. 29-31.

6. Zajceva N.V., Ulanova T.S., Dolgih O.V., Karnazhickaja T.V. Obosnovanie maksimal'no nedejstvujushhe;j
koncentracii formal'degida v krovi detej, prozhivajushhih na territorijah s razlichnoj antropogennoj nagruzkoj [The
justification of the no observed effect concentration of formaldehyde in children's blood in areas with different lev-
els of anthropogenic pollution]. Permskij medicinskij zhurnal, 2010, vol. 27, no. 1, pp. 101-104.

7. Zajceva N.V., Ustinova O.Ju., Aminova A.l. Gigienicheskie aspekty narushenija zdorov'ja detej pri voz-
dejstvii himicheskih faktorov sredy obitanija: rukovodstvo [Hygienic aspects of health disorders in children ex-
posed to chemical environmental factors: guidelines]. Ed. N.V. Zajceva. Perm': Knizhnyj format, 2011. 489 p.

8. Il'ina S.V. Vlijanie tehnogennogo zagrjaznenija okruzhajushhej sredy na jeffektivnost' vakcinoprofilaktiki u det-
skogo naselenija: avtoref. diss. ... doktora medicinskih nauk [The influence of anthropogenic pollution on the effective-
ness of preventive vaccination in children: summary of the thesis ... of Dr. of Med. Sciences]. Irkutsk, 2008. 24 p.

9.Il'ina S.V., Dronova M.A. [et al.] Kokljush na territorijah s vysokim urovnem tehnogennogo zagrjaznenija
okruzhajushhej sredy [Pertussis in areas with high levels of technogenic environmental pollution]. Jepidemiologija i
infekcionnye bolezni, 2007, no. 1, pp. 18-21.

10. II'ina S.V., Stepanenko L.A. [et al.] Vakcinoprofilaktika poliomielita zhivoj poliovakcinoj v uslovijah je-
kologicheskogo neblagopoluchija [Preventive vaccination against poliomyelitis using a live polio vaccine in envi-
ronmentally unfavorable areas]. Sibirskij medicinskij zhurnal, 2005, vol. 56, no. 7, pp. 48-50.

11. Savilov E.D., Kolesnikov S.I., Krasovskij G.N. Infekcija i tehnogennoe zagrjaznenie: Podhody k uprav-
leniju jepidemiologicheskim processom [Infection and technogenic pollution: approaches to the management of the
epidemiological process]. Novosibirsk: Nauka, 1996. 188 p.

12. Karal'nik B.V., Markova S.G. Jekologicheskie aspekty AKDS-vakcinacii [Environmental aspects of DPT
vaccination]. Zhurnal mikrobiologii, jepidemiologii i immunobiologii, 1991, no. 12, pp. 34-38.

13. Onishhenko G.G., Ezhlova E.B. [et al.] O realizacii meroprijatij tret'ego jetapa Programmy likvidacii kori
v Rossijskoj Federacii [On the implementation of the third stage of The Measles Elimination Program in the Rus-
sian Federation). Jepidemiologija i infekcionnye bolezni, 2011, no. 3, pp. 4-10.

14. Oskirko A.A. Nespecificheskaja mediko-jekologicheskaja reabilitacija kak put' povyshenija speci-
ficheskogo immuniteta protiv difterii v periody mezhdu planovymi revakcinacijami [Non-specific health and envi-
ronmental rehabilitation as a way to increase specific immunity against diphtheria over the periods of time between
routine revaccination]. Pediatrija, 1997, no. 2, pp. 110-111.

15. Popova A.Ju. Vlijanie zagrjaznenija okruzhajushhej sredy hlorirovannymi bifenilami na nespecificheskuju
rezistentnost' i postvakcinal'nyj immunitet: avtoref. diss. ... kand. med. nauk [The impact of environmental pollu-
tion with chlorinated biphenyls on non-specific resistance and post-vaccination immunity: summary of the thesis ...
of PhD in Medicine]. Moscow, 1997. 23 p.

16. Rahmanin Ju.A., Revazova Ju.A. Donozologicheskaja diagnostika v probleme «okruzhajushhaja sreda —
zdorov'e naselenija» [Pre-nosological diagnosis in the «environment — human health» problem]. Gigiena i sani-
tarija, 2004, no. 6, pp. 3-5.

17. Semenov B.F., Zverev V.V., Haitov R.M. Ozhidaemye sobytija v razvitii vakcinoprofilaktiki do 2020—
2030 gg. [Upcoming events in the development of preventive vaccination up to the years 2020-2030]. Zhurnal mik-
robiologii, jepidemiologii i immunobiologii, 2010, no. 2, pp. 105-111.

18. Skachkov M.V., Vereshhagin N.N. Osobennosti jepidemicheskogo processa na territorijah s razlichnym
urovnem antropogennoj nagruzki [The features of the epidemic process in areas with different levels of anthropo-
genic pollution]. Jepidemiologija i vakcinoprofilaktika, 2004, no. 3, pp. 14—18.

19. Selezneva T.S. Vlijanie vakcinoprofilaktiki na jepidemicheskij process upravljaemyh infekcij v Rossijskoj
Federacii [The impact of preventive vaccination on the epidemic process of vaccine preventable infections in the
Russian Federation]. Jepidemiologija i infekcionnye bolezni, 2002, no. 2, pp. 6—11.

20. Fel'dbljum I.V. Vakcinoprofilaktika kak zhiznesberegajushhaja tehnologija i instrument demograficheskoj
politiki [Preventive vaccination as a life-saving technology and a tool of population policy]. Jepidemiologija i in-
fekcionnye bolezni. Aktual'nye voprosy, 2011, no. 2, pp. 14-16.

37



0O.10. YcrunoBa, B.I'. Makaposa, O.B. donrmx

POST-VACCINATION IMMUNITY AGAINST DIPHTHERIA, MEASLES, TETANUS AND
PERTUSSIS IN CHILDREN EXPOSED TO ENVIRONMENTAL CHEMICAL FACTORS

0.Yu. Ustinova, V.G. Makarova, O.V. Dolgikh

Federal Budget Scientific Institution “Federal Scientific Center for Medical
and Preventive Health Risk Management Technologies”,
Russian Federation, Perm, 82 Monastyrskaya St., 614045

An assessment of post-vaccination immunity against diphtheria, measles, tetanus and pertussis in children
with increased levels of chemical toxicants, caused by environmental exposure, determined that the levels of
post-vaccination antibodies in this group of children were significantly lower than those in children living in
environmentally favorable areas and that disorders in the development of post-vaccination immunity were ob-
served 1,5 to 2,4 times more often. We identified a true relationship between a decrease in the levels of specific
post-vaccination antibodies and an increase in the levels of lead, chromium, manganese and o-cresol in the
blood.

Keywords: children, post-vaccination immunity, diphtheria, pertussis, measles, tetanus, environmental ex-
posure, chemical factors.
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