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Ha npumepe nuxopanodHoit Gopmsl KiemeBoro sHuedaInTa ycTaHOBIECHO, YTO MapaMeTphl KIETOYHOIo, I'yMOPalabHOIO
3BeHa IMMYHUTETa U LUTOKMHOBOTO MPO(HUISA y BAKIIMHUPOBAHHBIX U HEBAKIIMHUPOBAHHBIX MALMEHTOB pa3In4aloTcs. ¥
HEBAKIMHUPOBAHHBIX MAI[UEHTOB BbIsIBIECHA AUCHYHKIUSA T-KIETOUHOrO MMMYHHUTETa Ha ()OHE BHIPAXKEHHOH aKTHBALUU
CHCTEMBl KOMIUIEMEHTAa U IOBBIIICHHOW MPOIYKIUHN MPOBOCHAJNUTENBHBIX LUTOKHMHOB, YTO COOTBETCTBYET OOLIEHMMY-
HOJIOTHYECKUM 3aKOHOMEPHOCTSIM OCTPOro Nnepuoaa MHGEKUHOHHOro npoiecca. Y BaKIUHUPOBAHHBIX MALUEHTOB MEHEE
BBIpaKeHHAs TUCQYHKLNA T-KIETOK KOMIIEHCUPYETCsl aKTHBALMEH TyMOPaJbHOTO 3BeHa UMMYHUTETa U cOaTaHCUPOBaH-
HOH NMPOayKUMEH MPO- U MPOTUBOBOCHAIUTENIBHBIX [IUTOKHHOB.

KaioueBrble ciioBa: KJICIIIEBOM BHHC(l)a.HI/IT, BAKIMHUPOBAHHBIC 1 HCBAKITMHUPOBAHHLIC 6OJ'ILHLI€, HMMYHHas

cucTeMa.

B mnocnennee necstunetue B [Ipumopckom
Kpae, Kak u B 1einoM no Poccuiickoit denepauuu,
HaOIIOaeTCs YBEIHMUSHHE JOIH JIUI C JIMXOPaI0d-
HoW opmoit kiemeBoro 3uIedanmura (K3), uro
00BSICHACTCS, MPEKIEC BCEro, yBEIMUYCHHEM OXBa-
Ta HaceJCHUs BAKIMHONPOMUIAKTUKON TPHU ITOM
nnpexuuu [1]. Ilpu cpaBHEHUH KIMHUYECKOTO Te-
yeHus KO B rpynmax BaKIIMHHPOBAHHBIX M HEBAK-
MUHUPOBAHHBIX JIIOAEH yCTAaHOBJEHO, YTO BO BCE
nepuoabl HAOMIOCHUS UL, HE TOyYaBIINe MPH-
BUBKH mpotuB KD, Oonenn 3HAUUTENBHO TsDKETee
[2, 3].

MexaHH3MBbl Pa3BUTHS MATOJIOTHYECKOTO MpPO-
ecca ipu KO 00ycnoBiieHbl Kak 0COOCHHOCTSIMU
BUPYJICHTHBIX CBOWCTB BO30YIMTEIS, TAK U COCTO-
SHUEM MMMYHHOW CHCTEMBI OpTaHH3Ma, OT aJieK-

BaTHOCTH (YHKUIHOHUPOBAHUS KOTOPOH 3aBHCAT
XapakTep TeUeHHUsl U Ucxo[ 3aboseBaHusl.

N3ydeHne pas3nnyHBIX 3BEHBEB HMMYHHOHR
cucteMbl nanueHToB ¢ KO npoBoauinocs MHOrMMU
aBropamu [4—7]. B omyOJHMKOBaHHBIX JTUTEPATYP-
HBIX HCTOYHHMKAX HE M3BECTHHI Pa0OTHI [0 CPABHHU-
TEILHOMY H3YYCHHIO COCTOSHHS MMMYHHOH CHC-
TeMbl nanueHToB ¢ KO B rpynmax HeBakIMHUPO-
BaHHBIX M BaKLUWHUPOBAHHBIX MPOTHB 3TOW HH-
dbexuu Ui,

Lenpto Hacrosimield pabOTHl SBUIIOCH CpPaBHU-
TEJIbHOE M3yYEHHE MapaMeTpPOB KJIETOYHOIO, Ty-
MOpPJIBHOTO 3B€HA UMMYHHUTETa U IIMTOKHHOBOTO
npodusis y BaKUMHUPOBAHHBIX W HEBAKIIMHUPO-
BaHHBIX MAIMEHTOB C JUXopamgounHoi Gopmoii KO.
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MATEPHAJI 1 METOJbI

beino obGcmenoBano 45 mamumeHTOB B BO3pac-
Te oT 18 1o 55 ner ¢ nuxopamounoit Gpopmoit KO
JETKOW M CpeJHed CTENeHHW TSIKECTH, HaXOJUB-
MIMXCS Ha CTAllMOHAPHOM JIEYeHWH B OONBHHIIAX
[Tpumopckoro kpas. [lanmueHTs ObUTH pa3aesieHbI
Ha 2 TPyNIbl: HEBaKIIMHUPOBaHHBIC (28 4YerIoBeK)
u paHee (3a 2—5 mMecsleB A0 YKyca) BaKLUHUPO-
BanHble npotuB KD (17 uenomek). Knmamdecku
W aHAMHECTHYECKH Y BCeX OOCIeIOBaHHBIX JIMII
OBLIN MCKIIIOYEHBI HHEKIINOHHBIC 3a00JI€BaHUS U
000CTpeHMs] XPOHUYECKUX BOCIAIUTENIBHBIX MPO-
LIECCOB ApYyToi »Tuosioruu. I'pymnmna KOHTPOJs co-
CTOsuIa U3 25 3I0POBBIX JOHOPOB.

Juarnos xnemeBoro »sHiedanura (pyOpuka
A 84.0 mo MKb 10) B ocTpslii ieprion 3aboeBa-
Hus (3—9 cyTkn) BepuduuupoBaics Ha OCHOBAHUH
JAHHBIX OLEHKH HEBPOJOIMYECKOIro CTaryca, OIl-
peneneHusi YpoBHSI BUpyccHenM(pUUECKUX aHTHU-
ten knacca IgM u IgG u oOHapykeHus: BUPYCHOMR
PHK B xpoBu MeTO/0M MOJIMMEPA3HON LEMHON pe-
aKIUH.

MeTonp! uccneoBaHusl, MIaH, 3TUYECKUE HOP-
MBI, KpDUTEPUH 0TOOPA U UCKIIFOUCHUSI U3 IPOTOKO-
Ja, a Tak)Ke MPOTOKOJ UCCIICAOBAHUS YTBEPKACHBI
KOMHUTETOM 10 6nomenuuuuckoi 3tuke HUU snu-
nemuosoruu U Mukpoouonornn CO PAMH (ipo-
tokost Ne 1 ot 03.02.2011 r.).

Jnd MMMYHOJIOTMYECKHX MCCIECIOBAHUN HC-
MOJIb30BAJIN BEHO3HYIO KPOBb MALIMEHTOB, B3ATYIO
yTpoM 10 nipueMa nuimu. MmmyHodeHoTunmposa-
HUE JUMQOIUTOB TPOBOIUIN METOIOM MPOTOY-
Hoii 1uTomerpun (uuroduyopumerp FACScan,
Becton Dickinson, CIIIA) ¢ ucnonb30BaHueM MoO-
HOKJIOHAJTBHBIX aHTHUTEN K KiactepaM auddepen-
upoBKHU ¢ aBoiHON meTkoit: CD3-FITC/CD4-PE,
CD3-FITC/CDS-PE, CD3-FITC/CD56+16-PE,
CD3-FITC/CD19-PE (Becton Dickinson, CILA),
CD3-FITC/CD25-PE, CD3-FITC/CD95-PE, CD3-
FITC/HLA-DR-PE (Bekman Coulter, ®panius).

Jist oOHapy KeHH S BUpYCCTICTU(PUISCKIX aHTH-
ten knacco IgG u IgM npumensiiacs ummyHodep-
MeHTHBIN aHanu3 (MDA) ¢ ucronb3oBaHueM TECT-
cucteM «BekTo-BKDO-IgG» u «Bekto-BKO-IgM»
npousBoacTtBa 3A0 «Bektop-bect» (Konbioro).

Konnentpanuo o0UIMX CBIBOPOTOYHBIX HM-
MyHornoOynuHOB kiaccoB IgM, IgG, IgA ompe-
JIEJISUTH METOJIOM pajuaibHOd UMMYyHOIUGDY3Un
no Manuunu. J{ng ompeneneHusi coaepKaHus B
ceiBopoTke KpoBu mnoakiaccos IgG (IgGl, IgG2,
IgG3, IgG4) npumensinu MDA ¢ ucnonb3oBaHU-
em Tect-cucteM «lloakmaccst IgG» mpousBoacTBa
3A0 «Bekrop-bect».

KonnuecTBeHHOE ompezeneHne KOMIIOHEHTOB
komrutementa (Cl-unr, C3, C4, C5, C3a, C5a) u
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nutoknHoB (IL-8, IL-1B, IFN-o, TNF-o, IFN-y,
IL-6, IL-4, IL-10) B chIBOpOTKE KpOBH 00CIEN0-
BaHHBIX JIMI[ OCYLIECTBISIIN ¢ momornibio MDA ¢
NpPUMEHEHHEM KoMMepueckux Tect-cucteM (OO0
«uroxuny, Cankt-IlerepOypr) B COOTBETCTBHH C
npujgaraeMond K Habopam MHCTPYKIIHEH.

YpoBeHb LUPKYIUPYIOUIUX HMMYHHBIX KOM-
miexkcoB (IIMK) B CBHIBOpOTKE KpOBH OMpEICIIs-
JI1 METOIOM CeJICKTUBHOW mpeuunuranuu 3,75 %
nonmdTriieHrmukoeM-6000.  Pasmep [IUK  ore-
HuBanu 1o koddpounuenty K=C,/C,, rane C, u
C, — KOHUEHTPALlUU UMMYHHBIX KOMILIEKCOB, BbI-
JeneHHbIX pu npeuunutanuu 4 u 3 % I[191-6000
COOTBETCTBEHHO. KOMILIEKCHI CUMTaIN KPYIIHBIMU
npu K <1,1, cpeqaumu — ot 1,1 mo 1,5, menku-
mu — > 1,5.

CraTUCTUYECKUI aHAN3 TIOJTYUYEHHBIX PE3ylb-
TAaTOB MPOBOAWIM HAa OCHOBE NPHUKJIAJHOTO Ha-
kera Statistica 6. [IpoBepky HOpMalIbHOCTH pac-
IpEleJIEHNs] KOJIMYECTBEHHBIX IIPU3HAKOB B BBI-
OOpKe OCYIIECTBISNIM C ToMouIblo W-Kputepus
[Manmupo — Yuika, 1ad onpeneneHus 3HaYMMOCTH
pa3iIuuuii MEXKIy TpyINIaMyd MPUMEHSIIN t-KpUTe-
puit CrpiogeHTa (st pakTOpPOB, UMEIOIIUX HOP-
MaJIbHOE€ paclpelesieHue), 115l OLeHKHU B3auMOo3a-
BUCUMOCTH MEXJy TapameTpamu — kodddumment
koppenanuu Ilupcona (rp). Kputnueckuii ypoBeHb
cratuctuueckoi 3Haunmoctu — 0,05.

PE3VJIBTATBI 1 UX OBCYX/JIEHUE

Hamu npoBeneHbl KOMIUICKCHBIE HCCIICIOBAHUS
M0 CPAaBHUTEIBLHOMY M3YyUYCHUIO Pa3TUYHBIX 3BEHb-
€B UMMYHHOH CHCTEMBI y HEBAKLIMHUPOBAHHBIX U
BaKIIMHUPOBAHHBIX MPOoTHB KD manuenToB ¢ nuxo-
pasodHoit GpopMoii B OCTpBI meproa 3Tol MHPEK-
uuu. IlpoananusupoBaHbl MOKa3aTenu, XapakTe-
pU3YIOLINE CTPYKTYPY OCHOBHBIX CyOHOmyJsiiuii
numounToB. BrisBIeHbl TpH3HAaKK AeduLnTa
T-KJI€TOYHOro 3BEHA MMMYHHUTETA, CBSI3aHHOIO C
YMEHBIIEHUEM KOJINYEeCTBA JTUMQOIUTOB, KCIIpec-
cupytouux CD3*- u CD4*-anturensr (Tadm. 1).
Tak, B KJIACCHMYECKHX CIydasX OCTPOro IepHoaa
KD (y HeBakIMHUPOBAHHBIX MAIIUEHTOB) OTHOCH-
TEJIbHOE COJEpKAHME U aOCOJIIOTHOE KOJIMYECTBO
CD3*CDI19—- un CD3*CD4"-mum$pouuToB 3HaAYHNMO
OTJIIMYAJIOCh OT COOTBETCTBYIOLIMX IOKa3aTelel y
3JI0OPOBBIX JIOHOPOB. Y BaKIIMHUPOBAHHBIX MAI[UCH-
TOB B OCTpPBIH MepHoA OO0JE3HU PErHCTPUPOBATIOCH
JUIIb CHWKEHHE OTHOCUTEIIBHOTO COIEpKaHHS
9TUX cyOnomynsuuid. B To ke Bpems HE BBISBIIC-
HO 3HAYUMBIX PAa3IU4YMi MEXIy IOKa3aTeIsiMu,
XapaKTepU3yIOIUMH OCHOBHBIE cyOnomysiuuu T-
TUMQOLHUTOB Y BaKIIMHUPOBAHHBIX M HEBAKIIMHU-
poBaHHBIX nauueHToB. [lo MHeHUIO A.A. SlpunuHa
¢ coanrt. [8], Hu3kas skcrpeccust CD3* — obiero
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Tabauna 1
XapakTepucTHKA OCHOBHBIX CyOnmonyasuuii TuMGOUHUTOB y NALHEHTOB ¢ JUX0pago4Hoii ¢popmoii K, M + ¢
Conepxanne HeBaKHI/IHI/IPOBEHHBIe TTAI[UECHTHI BaKHI/IHI/IpOBaiIHLIe TTalUEHTHI 310poBBIE 10HOPHI (1 = 25)
TUMQOIUTOB U UX (n=28) (n=17)
cybonomysiuii % KIIETOK/MJT % KIIETOK/MJT % KIIETOK/MJT

JletixounTsl 6160 £ 1195 6550+ 1210 6370 = 1100
JlumdoruTer 32,1 +4,6 1980 + 345 33,0£5,1 2150 + 383 30,2 +3,6 2011 £ 227
CD3*CD19- 65,8 £5,8*% 1317 £ 195* 67,0+6,1* 1410 + 237 733+54 1480 £ 118
CD3-CD19* 11,8+43 230+93 16,7 + 3,1%# 360 + 80* 12,7+3,3 255+ 71
CD3*CD4* 40,9 £ 6,2%* 818 £210* 42,7 +53% 898 £ 195 46,1 +4,1 931 + 89
CD3*CD8* 26,2+53 510+ 97 26,7+ 5,6 554 £ 126 26,2+5,1 507 + 111
CD3-CD167CD56* 18,3 +5,5% 360 £ 108* 13,1 +£5,0%# 277 + 114# 10,449 226 £ 106
CD3*CD25* 17,7+2,3* 329+ 107* 10,7 + 3,8%# 207 + 78*# 6,9+ 1,9 148 + 38
CD3*CD95* 9,8 £2,5% 171 £ 85 7,5+2,1 160 + 88 6,9+1,9 150 + 41
CD3*CD HLA DR* 40+1,5 73 £30 35+1,8 70 £ 35 34+1,8 74 £39

Ipumeuanue. 3necs u B Tab1. 2 M — cpeguee apudmeTnieckoe 3HaYeHNE, G — CTAHJAPTHOE OTKJIOHEHHUE; * — OTIMYUE OT BETHUMHEI
COOTBETCTBYIOILEr0 MOKA3aTelsl y 3I0POBLIX JOHOPOB A0CTOBEpHO mpu p < 0,05, # — oTiInYMe OT BEJIMYUHBI COOTBETCTBYIOIIETO MOKA3aTes Yy
HEBAKIIMHUPOBAHBIX MAIHEHTOB ¢ THX0opanodHoi hopmoit KD mocrosepno mpu p < 0,05.

NONyJISIMUOHHOTO Mapkepa T-mumdonnToB — oTpa-
xaeT aedexTsl T-KIeTOYHOro 3BeHa MMMYHHTETA.
Jpyrue aBTOpbI CYUTAIOT, YTO OTpa’KeHHEM MOOU-
JU3allMd UMMYHHOM CHUCTEMBI SIBJISIETCS Mpeoda-
JaHUEe MOJOABIX He3penbix ¢opm T-muMpouuTOoB,
eme He sKkcnpeccupyromux CD3*, HO uMerommx
komIuiekebl anturenos ana MHC 1 knacca (CDS8Y)
unu antureso MHC II (CD4%) [9]. B noxs3y nep-
BOT'O MHEHHUsI CBUIETEIbCTBYET OTMEUEHHOE HaMH
OJIHOBpEMEHHOE CHUKeHue coaepxkanus CD3*- u
CD4*-numdounTos.

Ipu  wuccnemoBanmu  NK-xmetok  (CD3-
CD16"CD56") ycTaHOBJIEHO, YTO Y HEBaKLMHHUPO-
BAaHHBIX MAIIEHTOB B OCTPOM MepHo/Ie 3a00IeBaHUS
O0TMEYaJoCh YBEIMYEHHE HUX OTHOCUTEIBHOIO CO-
JiepKaHus U a0COMIOTHOTO KOJMYECTBA IO CpaBHE-
HUIO C TAKOBBIMH y BAaKIIMHUPOBAHHBIX JIHI U 3/10-
poBbIX 1OHOPOB (cM. Tadx. 1). [lockonbky Konmuyec-
TBO nuTOoTOKCHueckux T-numdonuros (CD3*CD8Y)
y HEBaKLUMHUPOBAHHBIX MALMEHTOB 3HAYMMO HE
WU3MEHSJIOCh, MOKHO IPEIIIOI0KHUTh, YTO OCHOBHAS
PO B YHUUTOKEHUU WHPHUIIUPOBAHHBIX BUPYCOM
KJIETOK MPUHAIIICKUT (pakTopy Hecrnenupuaeckoi
3amuTel — NK-kaetkaMm. OOHapyKeHHOE yBelInue-
Hue comepxkanus CD3-CD16"CD56*-numdorutos
MOXET OBITh TakXke OOYyCIOBJIICHO aKTHUBALUCH H
YBEJIMYEHUEM B CBIBOPOTKE KpOBH YpOBHs IFN-vy,
saBisomerocs, Hapsany ¢ IL-2, ocHOBHBIM MHAYK-
TOPOM ITUTOTOKCHYECKOH aKTHMBHOCTH Pa3IUYHBIX
cyOnonynsinuii kuiuiepasix kietok [10]. OTo mon-
TBEP)KJAEeT HAJIW4YME TMPSIMONH KOPPEIIIHUOHHON
CBSI3U MexAy conepkanueM NK-KJIETOK U ypoB-
HeM IFN-y (r,= 0,83, p <0,05) B xpoBr HeBaKLH-
HUPOBAaHHBIX MallMEHTOB. B TO ke BpeMs y BakIu-

74

HUPOBAHHBIX MAalMEHTOB KoiauuecTBOo NK-kieTok
3HaYMMO HE OTJIMYAIOCh OT TaKOBOI'O Y 3JI0POBBIX
JIOHOPOB.

VY Bcex 00ciIeI0OBaHHBIX MALMEHTOB C JIMUXOpa-
nouHoit popmoit KO B ocTperit nepuon (3—9 cyTkn)
BBISIBISUIMCH TIPU3HAKH T-KJIETOYHOW aKTHBAIUU,
CBSI3AHHON C yBEJIMYEHHEM KojudecTBa JTuUMQO-
LMUTOB, JKCHPECCUPYIOIIMX PpaHHUE U TO3THUE
aKTUBAIIMOHHBIE aHTUTEHbl — penentop k IL-2
(CD25) u anonrtoruueckuii antureH CD95/Fas.
Tak, y HEeBaKIMHUPOBAHHBIX MAIIMEHTOB OTHOCH-
TeJIbHOE COJepkKaHHe U a0COIIOTHOE KOJIUYECTBO
CD3*CD25"-numponutoB ObUIO 3HAYMMO BBHIIIE,
YeM Yy 3J0POBBIX OHOPOB. Y BaKIMHHUPOBAHHBIX
MaIUeHTOB YpoBeHb dkcripeccuu CD25 Obin 3Ha-
YUMO HHUXE, YeM Y HEBaKLHWHUPOBAHHBIX OOJb-
HBIX, HO BBIIIE, YeM Y 37I0POBBIX TOHOPOB. CrenyeT
OTMETHTbH, YTO y HEBAKIIMHUPOBAHHBIX MALUEHTOB
HaO0I0AI0Ch YBETNYCHHE OTHOCUTEIBHOTO COMIEP-
xaaust CD37CD95"-nmum¢pounToB 1O CpaBHEHUIO
C KOHTPOJIBHOW TpYyIINOW, a Y BaKUIHMHUPOBAHHBIX
oompHBIX dKcpeccus CD9S5 na T-numdonurax He
OTIMYanach OT COOTBETCTBYIOIIETO MOKAa3aTelns B
rpyIIie 3/I0pOBBIX JIOHOPOB.

IIpn n3ydeHnn B-kjaeTOYHOro 3B€Ha MMMYHH-
Te€Ta y HEBAKIIMHUPOBAHHBIX NAL[UEHTOB HE OOHa-
pykeHo u3Mmenenuit konuyectsa CD3-CD19"-num-
(GOLUTOB MO CPAaBHEHMIO C TMOKA3aTEIsIMH B KOHT-
pONBHOM TpyTITie. Y BaKIIMHUPOBAHHBIX MAIIIEHTOB
PETHCTPUPOBANIOCH YBEJIMYEHUE OTHOCHUTEIHHOTO
cofiepkaaus u abcomoTHOro KoimmdectBa CD19*-
JTUMQOIUTOB 10 CPABHEHUIO C TAKOBBIM Yy HEBaK-
LMHUPOBAHHBIX JIML U 3J0pOBbIX A0HOpOB. Koppe-
JIALIMOHHBIA aHAJIU3 BBISIBUJI Y BaKLMHHUPOBAHHBIX
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NAIMEHTOB TPSAMYIO CBSI3b MEKIY OSKCIpecchen
CD19"-anTurena Ha nuMQONKUTaX U COJCPKAHUCM
oburero ceiBoporodroro IgG (r, = 0,77, p <0,05) u
IgGl (r,= 0,80, p <0,05). ¥ HeBaKUMHHPOBaHHBIX
0OJBHBIX OTMEYAIOCh HAJIWYUE MPIMON KOppems-
[IUOHHOU CBSI3U Mexy coxepxkanueM CD3-CD19*-
TUM(OLUTOB U YPOBHEM OOIIETO0 CHIBOPOTOYHOTO
IgM (r, = 0,61, p <0,05).

Takum 00pa3oM, y TAIUCHTOB C JTUXOPAJOYHON
dbopmoii KO B ocTpom mepuojic ObUIH BBISBICHBI
U3MEHEHHS MapaMeTpoB KJIETOYHOIO HMMYHUTETA.
VY HeBaKIMHUPOBAHHBIX JHI] IUchyHKIHsS T-Kite-
TOYHOTO MMMYHHTETA MOATBEP)KJATach yCHUIICHU-
€M 3KCIIPEeCCHM aKTUBALMOHHBIX aHTUreHoB (CD25,
CD95/Fas) na numdonnTax, CONpsyKeHHOW CO CHH-
JKEHHEM OTHOCHUTEJIBHOI'O COICPKaHMs U abCOMIOT-
Horo konmuyectBa CD3*- m CD4*-kietok. Y Bak-
HMHAPOBAHHBIX MAaUEHTOB AUCHYHKIUS T-KIeTOK
OblJla MeHee BBIPAKEHHOW W KOMIIEHCHPOBAJach
akTuBanue B-mumdoruTos.

N3BecTHO, uTO crcteMa T-KJIeTOYHOr0 MMMYH-
HOT'0 HaJ30pa BHICOKOA((EKTHBHA U U30MpATETh-
Ha, OfHaKo T-kJIeTkaM HEOOXOAMMO Bpems s
pa3BUTHs OTBETa Ha BUPYCHYIO HWHpeknuwo [9].
[ToaToMy TnaBHBIN O6apbep HA MYTH BUPYCa MEXKIY
KJIIETKAaMU ¥ TKaHSAMHU O00ECIeUYMBAIOT T'yMOpajb-
HbIe ()aKTOPHl UMMYHHTETA U, B TIEPBYIO OYEpEb,
aHTUTENa, HEUTPATU3yIOLINE BUPYC U MPENATCTBY-
IOLIME ero pacupoOCTPAaHEHHUIO B KPOBH.

Jns Bepudukanuu octporo KD pematomiee
3HaYeHHE MMeeT oOHapy)KeHHe y OONBHBIX BHpYC-
crienuUUecKuX aHTHTEeN Kiacca IgM. B nHammx
HCCIICIOBAHUAX Y BCEX MAIUECHTOB C JIMXOPAJOUHOMN
¢dopmoii KD B ocTpom mepuoae ux ypoBEeHb ObLI
HEBBICOKHUM, YTO CBUJETEIHCTBOBAJIO O JIETKOH U
cpemHel crenenu TsokecTn 3aboneBanus. Comepixa-
HUE ITUX aHTHUTEN B KPOBHM 3HAUYMMO Pa3jINyaioch
B IPYIIax BAKIIMHUPOBAHHBIX U HEBAKI[MHUPOBAH-
HbIX manueHToB (1,24 + 0,27 u 2,00 + 0,48 mr/mu
cooTBeTcTBeHHO, p = 0,004). B TO )¢ BpeMst BUpyc-
cneuuduueckue aHturtena kinacca IgG y HeBakuu-
HUPOBAHHBIX JIUI[ HE BBISBIISUINCH, YTO yKa3bIBa-
JI0 Ha paHHMH nepuoa MH(PEKLHOHHOTO Mmpoliecca,
TOTJa KaK y BaKIMHUPOBAHHBIX aHTHTENAa Kiacca
IgG obOHapyxuBamuch (CpeaHee TC€OMETPUUYSCKHX
TUTPOB aHTUTEIN cocTaBuiio 5,9 £ 1,4 log,).

Conepkanue OOLIMX CHIBOPOTOYHBIX HMMY-
nornoOynuuoB (IgM, IgA, IgG) y manmeHTOB ¢
nuxopajnouHor ¢opmoii KD B ocTpeiii mepuon
HAXOJIUJIOCh B TpeJieiax HOPMAaTHUBHBIX 3HAYCHUH
(tabmn. 2). B 2TH Ke CPOKM y BaKIMHUPOBAHHBIX
JIUL yPOBEHb CHIBOPOTOYHBIX UMMYHOTJIO0YJIMHOB
IgA u IgG Ob1n BhIILIE, YeM Y HEBAKLIUHUPOBAHHBIX
nanueHToB. K HacTosmeMy BpeMeHH Jl0Ka3aHa
BaXKHasl POJIb B NPOTHBOBUPYCHOM HMMYHHUTETE
Th2-3aBucumbix IgGl-antutren u Thl-3aBucuMBIX
IgG3-anTuten [11-13]. Anturena IgGl u IgG3,
CBSI3BIBASICb C AHTHUIEHOM, CIIOCOOHBI Hamboiee
3pPEKTHBHO aKTHBHPOBATH CHCTEMY KOMILJIEMEH-

Tabnuma 2

Iloxa3aTenu rymMopajabHOr0 HMMYHHTETa y 00JILHBIX JIHX0pPag04Hoii ¢popmoii KD
B 0CTPOM nepuoje 3adonesanus (M + o)

Mokasareis HeakuunupoBanusie BaxkmunupoBanubie 310pOBBIE JOHOPHI
narueHTs! (n = 28) nanueHTsl (n = 17) (n=125)
Conepxanue
HMMYHOIJIOOYJIMHOB, MI/MJI:
IgM 1,44 +£0,33 1,38 0,41 1,3+£0,19
IgA 1,68 £0,46 2,20 + 0,50%*7# 1,82+0,11
IegG 9,91 +2,84 13,21 £2,39*# 10,08 + 0,78
IgG1 6,8+ 1,37 10,22 + 1,97*# 6,73 £0,47
IgG2 4,96 £0,85* 7,68 £ 1,52%# 3,84 +£0,29
IgG3 1,37 +£0,08* 2,01 +0,54*# 0,74 £ 0,05
1gG4 1,03 +0,10%* 1,21 £0,34* 0,56 0,02
ConeprxaHue KOMIIOHEHTOB
KOMILJIEMEHTA!
C1-uHT, MKT/MI 693 £+ 94* 739 £ 97* 265 + 66
C3, MKI/MI 2590 +210* 1780 &+ 510*# 840 + 250
C3a, Hr/Mi 434 + 104* 368 £ 96* 110 +£25
C4, Mxr/mia 430+ 110 360 + 80 380+ 85
CS5, MKr/min 114 +£21* 99 + 20* 81+ 14
C5a, ur/mn 7,47 £ 1,6 6,42 +£1,7* 149+1,5
Coneprxanue LUK, yci. en. 128,8 + 38,4* 209,8 £ 61,7*%# 72,4 +16,5
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Ta u, B3aumoseicTBys ¢ Fc-pementopamu (FcyR),
IKCIIPECCHUPOBAHHBIMM Ha KJIETKaX Ppa3IndHBIX
THUIMOB, CTUMYJIHUPOBATh KIETOYHYIO aKTHUBHOCTD,
B YaCTHOCTH, (ParomuTo3 UMMYHHBIX KOMILJIEKCOB,
CEKPEIUIO PAa3IUYHBIX MEIUAaTOPOB, B TOM YHCIIE
n UMTOKMHOB [9]. B Hammx uccrepoBaHuAX Npu
U3y4YeHUU NPONYKIHMH OTICNIBHBIX MOAKIACCOB
IgG (IgGl, 1gG2, 1gG3, 1gG4), kaxa0My U3 KOTO-
pBIX TIpHCyIL cBOM Habop 3hekTopHBIX DYyHKIINA,
OBLJIO YCTaHOBJICHO 3HAYMMOE YBEIWYEHHE COAEP-
xanus [gG3, npespimaioniee HOpMaTUBHbBIE 3HAYE-
Hus. Ilpu s3Tom yposens nogkiacco IgGl u IgG3
Yy BaKIMHUPOBAHHBIX OBLT JOCTOBEPHO BHIIIE, YEM
Yy HEeBaKLIMHUPOBAHHBIX MAI[UEHTOB.

B pamMkax mpoBOgMMOro aHajn3a Ba)KHO OBLIO
H3YYUTHh COCTOSIHME cucTeMbl kKomriuiementa (Cl-
nar, C3, C4, C5, C3a, C5a), maroreHeTHYecKas
pPOJIb KOMIIOHEHTOB KOTOPOTO B Pa3BUTHUU BOCIHA-
JUTENBHBIX peakuuid, B TOM 4YHUCIE B THOETn
HEMpPOHOB, OTMEYaeTcs IeNBIM pPsIOM aBTOPOB
[14-16]. B Hammx uccienoBaHUSIX y BCeX MallUEH-
TOB B OCTPbIH mMepuon 3a00JeBaHMS BBISBIISLIACH
aKTHBAIUsl CUCTEMBbI KOMIIJIEMEHTa KaK B IIEJIOM,
TaK U €e OTHENbHBIX KOMIIOHEHTOB. B uwacTHoCTH,
OTMEUYEHO 3HauMMoOe MOoBbIIeHUE conepkanus Cl-
unr, C3, C5, C3a, C5a nmo cpaBHEHUIO C TaKOBBIM
y 3JI0POBBIX JIOHOPOB. PaHHUWE CTagny aKTHBAIUU
KOMIUJIEMEHTA I0 KJIACCHYECKOMY U allbTepHATUB-
HOMY IyTH B OOJbIICH CTENIEHW KOHTPOJIHUPYIOTCS
Cl-uarubutopom [9]. B 3To#l CBsA3M BBIIBICHHOE
nosbilieHue ypoBHsi Cl-UHr y BceX NAalMEHTOB C
nuxopajouHoi popmoit K3, BeposiTHO, HEOOX0AH-

IL-8
300

IL-4

IFN-a

BaKIMHH-
pOBaHHbBIE

HEBaKI[MHH-
pOBaHHbBIE

|:| KOHTPOJIb

Yposenv coieopomounvix yumoxunoe (% om KoHmpoas) y
BAKUUHUPOBAHHBIX U HEBAKUUHUDOBAHHBIX NAUUECH-
moe ¢ auxopadouroul ghopmoti K3
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MO JUIS TIPEJOTBPAIICHHU S TATOJIOTHYECKUX P PeK-
TOB HEKOHTPOJIMPYEMOH aMIUIN(UKALUU CHCTEMBbI
KoMmIuieMeHTa. B To ke Bpems koHueHTpauus C4-
KOMIIOHEHTa KOMIUIEMEHTa Yy JTHX JIMIl HE MMeJa
3HaYMMBIX OTJIMYUU OT TOKa3aTessl y 3J0POBBIX
JIOHOPOB, YTO MOXKET SIBJISATHCS OTPAKCHHEM aKTHU-
BallUM PAaHHUX KOMIIOHEHTOB KJIACCUYECKOI'O MYTH
KOMILIEMEHTa, KOTOpasi IPUBOIUT K BPEMEHHOMY
CHUXCHMIO (BIUIOTH J0 HcTomieHus) yposuei Cl,
C4 u C2 [14]. CaenyeT OTMETUTH, YTO MOKA3ATEIH,
XapaKTepU3yIOLMe aKTUBAILUIO CUCTEMbl KOMILIE-
MEHTa y BaKIMHUPOBAHHBIX M HEBAKLIMHUPOBAH-
HBIX JIUI] B OCTPBIN mepuoj 3a00JieBaHus, 3HAYH-
MO HE pas3iMyaluchk. B To ke BpeMs coiepxaHue
C3 — HEeHTpaJIBHOIO KOMIIOHEHTA CHUCTEMBbl KOMII-
JIEMEHTa — Yy BaKIMHUPOBAHHBIX MAIIEHTOB OBLIO
3HaYMMO HUKE, YeM Yy HEBaKIMHUPOBAHHBIX, YTO
MOKET CBHJETEIBCTBOBATH O 0oJiee BBIPAKECHHOM
BOCIQJINTEJbHON peaklMi y HeBAaKLIMHUPOBAHHBIX
JuL.

Kpome TOro, 3aperucTpupoBaHbl 3HAuUUMBbIE
onuus B conepxkanuu L{IWK y HeBakimHMpOBaH-
HbIX M BaKUMHUPOBAHHBIX MAlUEHTOB. MMMyH-
HbIE KOMILJICKCHI KPYTIHBIX Pa3MEpOB BBISBIISIUCDH
y 60 % BakUMHUPOBaHHBIX U 45 % HEBaKLIMHUPO-
BaHHBIX IALIMEHTOB, CpeaHUX pa3zmepoB —y 40 %
npuBuThIX U 40 % nenpusButhix nuil. UK wmen-
KHX pa3MepoB y BaKIIMHUPOBAHHBIX HE 0OHAPYKU-
BaJINCh, & Y HENIPUBUTHIX OHM BBISBISIUCH B 15 %
ciyuaeB. [1oBbIIEHHBIN yPOBEHP HNMMYHHBIX KOM-
MIJIEKCOB MPEUMYILIECTBEHHO KPYMHBIX pa3MepoB
CBHJIETENILCTBYET O OoJjiee aKTHUBHOM IMMHHALNN
BO30yauTeNs Y BAKLIMHUPOBAHHBIX MAI[UEHTOB.

Takum o0pa3oMm, y Bcex 00CIEeOBaHHBIX Ia-
IIUEHTOB ¢ JuxopaaouHoi (opmoit KD B octpom
nepuojie ObUTM BBISBICHBI MPHU3HAKH AKTHUBALMH
TYMOPJIBHOTO 3B€HAa UMMYHHON CHUCTEMBI. Y BaK-
LUHUPOBAHHBIX NAllMEHTOB IPU HAJWYUU BUPYC-
cnenuduryecKkux aHtuTen kiacca IgG ormeuanuch
MOBBIIICHUE KOJMYECTBA OOMIMX CBIBOPOTOUHBIX
nMMyHOroOynuHoB IgG 1 ero moakaaccoB, akTH-
BallMsl KOMIOHEHTOB KOMIUIEMEHTa W IOBBILICHHUE
UK xpymHBIX pa3mepoB. B To xe Bpems y HEBak-
LMHUPOBAaHHBIX MNALUEHTOB CTUMYJSALHUS TyMO-
paJIbHOTO OTBEeTa OblIa MEHEee BbIpaKEHHOM.

[IpoBeneHHBIN aHanu3 CoOACpPKAHHUS TPO- U
MPOTUBOBOCIIAJIMTENBHBIX ITUTOKMHOB B  CBHIBO-
POTKE KPOBH y BCeX OOCIICOBAaHHBIX MAIIHEHTOB
MO3BOJIMJ BBISIBUTH CJIEIYIOLUIME 3aKOHOMEPHOCTH
(cMm. pucyHOK). U y BaKIIMHUPOBAHHBIX, U Y HEBaK-
LUHAPOBAHHBIX IMAallUEHTOB 3HAYMMO IIOBBIIIAJICS
YPOBEHb MPOBOCHATUTENBHBIX HUTOKHMHOB (IL-8,
IL-1B, TNF-0) B CBIBOPOTKE KPOBHU IO CPaBHEHHUIO
C TakoBBIM Yy 370poBbIX JHI (p < 0,05). Haubonee
BBIPAKCHHO YBEJIUYUBANOCH conepxanue TNF-o.
YpoBeHb 3TOro HUTOKHMHA Yy HEBAKLMHUPOBAHHBIX
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nanueHToB Ha 40 % mnpesbllial aHAJOIMYHbIE T0-
Ka3aTelH B TpylIe BaKIUHUPOBAHHBIX JIUII.

W3BecTHO, YTO BENYIIYIO pOJIb B 3alIUTE Op-
raHu3Ma OT BHUPYCHOM MH(EKIHH HUTParOT MHTEP-
(depoHbl, obnagaromue MPOTHBOBUPYCHBIM, HM-
MYHOMOIYJIUPYIOUIMM ¥ aHTHIPOIU(PEPATHBHBIM
apdexramu [10]. Hamu ycTaHOBJICHO, YTO COJIEp-
xanue [FN-y B chIBOpoTKe KpoBH Bcex o0cieno-
BaHHBIX IMAIMEHTOB OBIJIO OOJIBINE, YeM y 370pO-
BbIX JI0HOpOB. [Ipu s3ToM yposens IFN-y y Bakiu-
HUPOBAHHBIX 3HAYUMO IPEBBIIIAJI COOTBETCTBYIO-
IIMH ToKasaTeldb B TPyINIe HEBAKIMHUPOBAHHBIX
nanuenToB (p = 0,039).

ConepkaHue MPOTHBOBOCHATUTEIBHBIX IIUTO-
kuHOB [L-4 u IL-10, ctumynupyomux mnpeumy-
LIECTBEHHO T'yMOpajJbHOE 3BEHO HMMMYHHTETA, Y
HEBAaKIIMHUPOBAHHBIX TMAaIlMEHTOB HE OTJIMYAJIOCh
OT aHAJOTMYHBIX NIOKA3aTEJIEH Y 3[0POBbIX JIFOICH.
B 1o ke BpeMs y BaKIMHHUPOBAHHBIX MAIIMCHTOB
koHneHtpanus 1L-4 u IL-10 Obina Gombiie, yem y
Ul koHTponsHOU rpynmsl (p = 0,003). Ilpu sTom
nokazarenb TNF-o/IL-4, xapaktepusyrommuii co-
OTHOILIEHUE MPO- U NPOTUBOBOCTIAIUTEIbHBIX LIH-
TOKHMHOB, ObLIT HanOoJee BHICOK B TPYIINE HEBAKIIHU-
HHUPOBAaHHBIX ManueHToB (2,3 & 0,7) mo cpaBHEHUIO
C TMoKa3aTeasiMHu B KOHTposbpHOU rpynme (1,1 +0,3,
p=0,035) u y BaknuuupoBanHsix nui (1,4 + 0,5).

Takum o0pa3om, aHaIW3 TOKa3aTejlel IUTo-
KMHOBOI'O Npo(uis mokasaj, 4TO y HEBaKLMHHU-
POBAHHBIX MALMEHTOB BOCHAJIUTENIbHAS PEAKLUS,
00ycCIIOBJICHHAS] TPOAYKIIMEH MPOBOCIAUTEIBHBIX
LIUTOKUHOB, OoJjiee BbIpakeHa IO CPABHEHHUIO CO
cOalaHCUPOBAaHHBIMU TOKA3aTENSIMU Yy BaKLUHU-
POBaHHBIX JIULI.

3AKTIOYEHUE

B Hacrosiiiee Bpemsi maToreHe3 BUPYCHBIX HH-
¢dexuuii, B Tom umcne K3, paccmarpuBaercs kax
MHOTOKOMITOHEHTHBII MEXaHU3M, B KOTOPOM OIHO
13 BEAYLIMX MECT 3aHHMAalOT UMMYHHBIE MPOLEC-
CBI, MPECTABJISIIONINE COOOM CIIOKHBIN KacKaJl B3a-
UMOJECHCTBUI pa3INUHbIX UMMYHOKOMIIETEHTHBIX
KJIETOK U MX MPOJYKTOB, HAPABICHHBIX, MPEXK/IC
BCEro, Ha DIIMMHUHALNIO BO30YAUTEINs 3200JIeBaHUS
13 opranu3ma OOJIbHOTO.

Hamu ycTaHOBiIEHO, 4YTO Yy HEBaKLUUHHUPO-
BaHHBIX W BaKIMHUPOBAHHBIX marueHToB ¢ KD
B OCTpBId Tepuosi 3a00NieBaHUs CIEHApUW pas-
BUTHSI UMMYHHBIX pEaKIMi, HampaBJICHHbIX Ha
INMUMUHAIIMIO BUpYyca, pasiaudaerca. MmmyHHas
PEaKTUBHOCTh B KJIACCHYECKHUX Ciydasx (y HeBak-
LMHUPOBAHHBIX JIMI) COOTBETCTBYET OOLIEHMMY-
HOJIOTMYECKUM 3aKOHOMEPHOCTSIM OCTPOIrO IEpH-
of1a MH(EKIIMOHHOTo Ipolecca. Y HHUX BbISIBICHA
nuchyHknus T-kIeTouHOro UMMYHHUTETa Ha (oHe
BBIP2KEHHOH aKTHUBALMHM CUCTEMBI KOMIIJIEMEHTa
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Y TOBBIIIEHHOW NPOAYKIUH IPOBOCHAINUTEIbHBIX
LUTOKMHOB, YTO SIBIISETCS aJE€KBATHOW peakLIUen
WMMYHHOH CHCTEMbl Ha BUPYCHYIO MH(ekmuio. B
TO € BpeMs Y BAKIIMHUPOBAHHBIX IMAIMEHTOB B
OCTPOM TepHoze 3a00JEeBaHUsI MEHEE BBIPAKCH-
Has JUCQYHKOHS T-KIETOK KOMIIEHCHPOBAJIACh
aKTHBaLUEel TI'yMOpaJbHOIO 3BEHa HMMYHHUTETa
C TOBBIIIEHHEM KOJMYeCTBa OOIIMX CBHIBOPOTOU-
HBIX UMMYHOTJI00YyIMHOB IgG M ero mojkiaccos,
o0pa3oBaHMEM HMMMYHHBIX KOMIUIEKCOB KPYITHBIX
pa3MepoB 1 cOalaHCUPOBAHHOW MPOAYKLHUEH Mpo-
U MPOTHBOBOCHAIMUTENbHBIX LUTOKMHOB. JTa Ha-
[PaBJICHHOCTh UMMYHHOI'O OTBETa y IALUEHTOB,
BaKIMHUPOBaHHBIX NpoTuB KD, mpenomnpenenset
OBICTPYIO DIIMMHUHAIIMIO BO3OYAUTEINS U JIETKOE Te-
yeHre WHPEKIMOHHOTO Ipoliecca.

PaGora BbImoNHEHa MpH NOAACPKKE I'paHTa
MHTL Ne 4006.
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FEATURES OF THE ANTIVIRAL IMMUNE RESPONSE IN VACCINATED
AND UNVACCINATED PATIENTS IN CASE OF FEVERISH FORM

OF TICK-BORNE ENCEPHALITIS
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The state of the immune system of patients with febrile form of tick-borne encephalitis in the acute phase of illness
was studied. It was established that the parameters of cellular, humoral immunity and cytokine profile in vaccinated
and unvaccinated patients were differed. Unvaccinated patients revealed dysfunction of T cell immunity against severe
activation of the complement system and increased production of proinflammatory cytokines, which corresponds to general
immunological laws of the acute period of infection. In vaccinated patients the activation of humoral immunity and a
balanced production of pro- and anti-inflammatory cytokines is compensated for dysfunction of T cells.

Key words: tick-borne encephalitis, vaccinated and unvaccinated patients, the immune system.
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