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KniHiyHa meguuuHa
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OCOBEHHOCTU HECNEUMN®UNYECKOIO MMMYHHOIO OTBETA
HA BAKUUWHALWIO NMPOTUB rPUMNTA Y BOJIbHbIX
C CAXAPHbBIM AUABETOM

TY «MHCTUTYT MUKpOGHOnoruu u ummyHonoruu um. U. U. Meunnkosa HAMH YkpaunHbl», XapbKoB

2Ky3 «XapbkoBckas ropoackas MHoronpodunbHas 6onbHuua Nel18»

Llenbio HacTosLLero nccnenoBaHus ABMUIOCH U3y-
YeHne nokasaTenen KNeTo4yHoro UMMyHUTeTa, UHTep-
nenkvHa-4 (U1-4), nntepcepoHa-y (MPH-y) go un ye-
pe3 3 Hegenu nocre BakUMHaUuMW NpoTWMB rpunna y
nawumeHToB C caxapHbiM anabetom (CL) 2 Tuna. boeino
obcnepoBaHo 67 nauueHtoB ¢ CI 2 tuna. B KoH-
TPOSbHYIO rPynny BOLUMW 300POBbIE NULa B KONMUYeCT-
Be 30 yernosek. YpoBHu CD4+ n CD8+ Ha McxogHoMm
aTane OblNM OOCTOBEPHO HWxe B rpynne «1». Yepes
3 Hegenu B rpynne «1» AUHaMKKN He Obino, B TO Bpe-
MS KaK B rpynne «2» rnokasaTenu OCTOBEPHO MOBbI-
wanuce. YposeHb UIT-4 y naumentoB ¢ C[ 3Ha4ymMmo
He oTnunyancsa oT TakoBOro y 340POBbIX NWL, 40 BaKUU-
Hauun 1 noebIiwancs nocne BakunHaumm B 2,5 pasa. B
TO Xe Bpems ypoBeHb VIH®-y, koTopbin Gbin gocto-
BEPHO HWXe [0 BakuuvHauuu y naumeHtoB C[ no
CpPaBHEHMWIO CO 340POBbLIMW NMUaMK, Nocne BakuuHa-
uun nosbiwancsa 6onee 3Hayumo (B 2,9 pasa). Mony-
YeHHble JaHHble CBUOETENbCTBYIOT O TOM, YTO Hecne-
UMUYECKNA UMMYHHBIN OTBET Ha BaKUUHaLMIO Mpo-
TUB rpunna y nauveHtoB C[l xapaktepuayeTca meHee
Bblpa)keHHbIM nosbileHnem CD4+ n CD8+ T-kneTok u
pa3banaHCcMpoBaHHOCTLIO, KOTOpasi  MpOsIBMSeTCs
Ooonbluen aktuBaumer Thl KNeTok No CpaBHEHUKO CO
3[,0pOBbIMX NULAMMW.

KnioueBble cnoBa: BakuuHauus, rpunmn, caxap-
HbI AnabeT, UMMYHUTET.

CBA3b paboTbl C Hay4YHbIMM MporpaMmmamu,
nnaHamu, Temamu. PaboTa BbinoneHa B pamkax Ha-
YYHO-MCCriefoBaTeNnbLCKON paboThl, PMHaHCMPyEMOK
HaunonansHoM akagemuen MeguuuHCKMX Hayk Yk-
pauHbl, «BnusHue BakuMHauMu MPOTUB rpunna Ha
TeyeHne KOMOpPOUAHbLIX COCTOSAHUIA Y BOMbHBIX C MeTa-
bonuyecknm cuHgpomom», wungpp HAMH 126/2015,
Ne roc. pernctpaumm 0115U000546.

BeegeHue. Pa3Butre nHPEKUMOHHbIX 3aboneBa-
HWUIA Npu caxapHom auabete (CH) cnocobecTByeT Ae-
KOMMeHcauuy yrneBogHoro obmeHa, YTo MOXeT npu-
BECTU Kk AmabeTnyeckomy KeToaumgosy, rmnepocmo-
NAPHOMY TUMNEPrIMKEMUYECKOMY COCTOSIHUIO W, Kak
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cnefcTeue, NOBbIWEHWIO neTanbHOCTU. VHMeKumnoH-
Hble 3aboneBaHns Ha oHe C[] MoryT mpoTekaTb Kak
MOJSTHMEHOCHO, Tpebys YCUMEHHOro KOHTPONsa u Heob-
XOAUMOCTU OKa3aHWUsi YpPreHTHON MeAULMHCKON NoMo-
WK1, Tak U npuobpeTaTb XPOHMYECKOE, CKIOHHOE K
peuMamMBMpOBaHNIO, TOPNUAHOE M ManocUMNTOMHOE
TeyeHune, 1U3-3a Yero HomnbHbIE He nonyyarT Heobxo-
anmon Tepanum [1].

PesynbTtatbl 97 MpocneKkTUBHbLIX UCCneaoBaHUin,
BKMOYMBLUMX oKomno 829900 yenoBek, nokasanu, YTo
6onbHble Cl nmetot B 1,67 pasa (95% poBeputens-
Hbln uHTepean (W) 1,45-1,92) 6onee BbICOKMN PUCK
CMepTU OT MHEBMOHUK, Yyem nuua 6e3 CL. OTHoCK-
TenbHbI PUCK APYrMX MHMEKUMOHHBbIX 3abonesaHun
(ncknioyas nHeBMoHuto) npu CO gocturaet 2,39 (95%
AN 1,95-2,93). Moytn y nonoBuHbl 6onbHbix CL, no
pasHbIM MPUYMHAM FOCMMTanNM3nMpPOBaHHbIX B OTAene-
HVe peaHMMaLMKn, UMEKTCH OCTpble MHAEKLMN; NOBbI-
LWEeH PUCK BHYTPMOONbHUYHOW GakTepmemum, cConpo-
BOXaatoLLencs 50-npoueHTHON neTanbHOCTbLIO [18].

MHpekunoHHbIe 3aboneBaHusi, B YaCTHOCTMU MHEB-
MOHUS, MOTYT pa3BMBATLCS, KaKk OCMOXHEHMWS rpunna.

BcemupHasa opraHm3saumsa 30paBoOOXpaHEeHUs cuu-
TaeT eXerogHyl BakuuHauuio Hanbonee addekTus-
HOW cTpaTerven npodunakTuku rpynna [19].

Bo MHormx obcepBauMOHHBIX WCCRegoBaHNUsX
CpaBHMBaNV pUCK CMEPTHOCTU OT MHEBMOHUM 1 obLLel
CMEepTHOCTW BO BPeMSl rocnutanv3auum cpegy Bakum-
HUPOBAaHHbLIX M HEBAKUMHUPOBAHHbLIX JNL, MOXMWIIOro
BO3pacTa BO BpeMs cesoHa rpunna. lpu atom Obino
BbIsiBrieHO 50% CHWXEeHNA pucka CMepTHOCTU OT BCEX
MPUYMH ANA BaKUWHMPOBAHHbIX CyObekToB u 27-33%
CHWXEHNS — OT MHEeBMOHUWM W rocnuTanu3auum, cBs-
3aHHOW C rpunnom, COOTBETCTBEHHO [3-17, 20, 22].

Llenbto HacTosLWEro wuccrnegoBaHUsi SBUIOCH
u3yyeHne nokasatenen KNeToyHoro WMMYHWUTETa,
uHtepneviknuHa-4 (UN-4), nutepdepona-y (MPH-y) ao
1 Yyepes 3 Hedenu nocre BakuMHaLMW NPOTUB rpunna
y naumenToB C[] 2 Tuna.

O6BbekT M MeToabl uccrnegoBaHusi. bBbino
obcnepoBaHo 67 naumeHToB ¢ C[ 2 Tuna, koTopbie
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cocTaBunu rpynmny «1». B KOHTPOMbHYIO rpynmny «2»
BOLUMM 300p0oBble nuua B konnyectse 30 4YernoBek.

OwnarHo3 C[] yctaHaBnvMBanu Ha OCHOBE AnarHo-
cTuyecknx kputepueB MexayHapogHon cenepauun
anabeta (International Diabetes Federation, 2011) [2].
MHCYNMHOPE3NCTEHTHOCTL ONpPeaensanM ¢ NoMOLLbIo
nHaekca HOMA (ot aHrn. The Homeostasis Model
Assessment) [21].

Onpegenexne konuyectsa NMMMAQOLMTOB B Nepu-
epu4eckon KpoBY C aHTUreHHbIMW OeTEPMUHAHTAMM
CD npoBOAMnN C UCMOMb30BaHNEM MOHOKIOHarbHbIX
aHTuTen «AHTU-CD 4», «AHTU-CD 8» («IpaHym», Yk-
pavHa). YpoBeHb MHCYMMHa B CbIBOPOTKE KPOBW Onpe-
Aensinu MMMyHoepMeHTHbIM MeTOAOM C MCNOSb30-
BaHMeM HabopOB roTOBbIX PeaKkTUBOB MPOWM3BOACTBA
«DRG», NepmaHus.

UN-4 n N®H-y onpegensanu B CbIBOPOTKE KPOBU
TBEpAoMasHbIM  UMMYHOPEPMEHTHBIM  METOAOM C
noMoLLbio HabopoB TrOTOBbIX peakTMBoB «WHTep-
nenkuH-4 - NOA - BECT», «MHTepdepoH-y - NDA -
BECT», (BAO «Bektop-bect», P®), cooTBeTCTBEHHO.

WccneposaHne nposedeHo ¢ cobnogeHnem oc-
HOBHbIX OMoOaTUYEeCKUX nonoxxeHun KonseHumn Cose-
Ta EBponbl 0 npaBax yenoseka n 6uomeanumHe (OT
04.04.1997r.), XenbCUHKCKOW Aeknapauuvn Bcemup-
HOW MeaULUMHCKONM accoumaumm 06 3TUHECKUX NPUHLK-
nax NpoBeAeHWs HayYHbIX MEeAMLUHCKUX uccneposa-
HUA Cc yyacTnem dernoeka (1964-2008 rr.), a Takke
npukasa M3 YkpanHbl Ne 690 ot 23.09.2009 .

CraTnctmyeckuin aHanus NPoOBOAMIIN C UCMONb30-
BaHMeM nakeTa cTatucTnyeckmx nporpamm Excel
Microsoft Office 2007. lNMopor ctaTUcTU4eckon mno-
FPELUHOCTW pasHbIX TECTOB Obln YCTAHOBMEH Ha YPOB-
He 5 %. XapakTep AaHHbIX onucaTenbHOM CTaTUCTUKN
3aBucern OT Tuna nepemMeHHbIX. [Ana cpaBHeHusa AaH-
HbIX ucnonb3oBanu t-tect (CtetogeHTa), BunkokcoHa
N KpUTEPUIA X1 KBagpar.

Pe3ynbTaTbhl MCcCrnegoBaHUN U UX obcyxaeHue.
Cpeaon naumenToB C[] 6bina 31 (46 %) xeHwmHa n 36
(54 %) Myxu4nH B Bo3pacTte oT 43 0o 79 neTt, cpegHui
BO3pacT koTopbix coctaBun (M + SD) (63,1 + 15,8)
net. B koHTponbHON rpynne 6b1no 14 (47 %) KeHLWmWH

n 16 (53 %) myx4nH B Bo3pacTte OT 42 o 77 ner,
cpegHu Bo3pacT koTopbix coctaBun (M £ SD)
(60,7 + 17,8) net. To ecTb rpynnbl ObINM conocTaeu-
Mbl M0 MOy 1 BO3pacTy.

HOMA-1HOeKkc 0o BakuMHauum B rpynnax «1» n
«2» coctasun (4,5 +1,8) vs (2,3 £ 0,6), p = 0,00. Tak-
Xe poctoBepHo 6onee Bbicokmin HOMA-mHaekc 6bin B
rpynne «1» 4epe3 3 Hegenu nocne BakuuMHauuu
(5,2 £ 1,7) npotms (2,0 £ 0,6), p = 0,00. B otnnyune ot
nokasatenew rpynnel «2», p = 0,06, B rpynne «1» Ha-
6roganu gocToBepHOe yBenMyeHne gaHHOro nokasa-
Tens, p = 0,01.

YpoBeHb CD4+ Ha uMcxogHOM 3Tane Obin JocTo-
BEPHO HWxe B rpynne «1» (24,4 + 6,9) % npoTuB
(29,1 £ 7,4) % B rpynne «2», p = 0,03. Yepes 3 Hepe-
Ny 3TOT nokasatenb B rpynne «1» He MeHsAncs, a B
rpynne «2» ObINO [OCTOBEPHOE €ro MoBblLIEHUE:
(26,5 £ 8,6) %, p = 0,12, npotms (33,5 + 8,6) %,
p = 0,04, B rpynne «2». [Npn cpaBHEHMN nokasaTenen
Mexay rpynnamm vepes 3 Hedenu Takke MnonyyeHsbl
[OCTOBEpPHbIE pa3nuuus. AHanorMyHyl KapTuHy Ha-
6noganu npu onpegeneHun yposHs CD8+: nepsuu-
Hble nokasaTenu B rpynne «1» Gblfn Hke, Yem Tako-
Bble B rpynne «2»: (19,6 + 6,8) % npotus (23,0 + 6,1)
%, p = 0,02. Yepes 3 Hegenu ypoBeHb AaHHOIO Mnoka-
3aTenda [JOCTOBEPHO MOBLICUIICA B rpynne «2»
(28,3 £ 8,7), p = 0,01. B rpynne «1» ypoBeHb CD8+
coctaBun (21,8 + 6,9) %, p = 0,07 no cpaBHeEHMIO C
MCXOAHbIMW AaHHbIMU 1 p =0,00 No cpaBHEHUIO C OaH-
HbIMM Tpynnbl «2» (Tabn.).

YposeHb WJ1-4 y naumenTtoB ¢ C[ 3Hauumo He
OTnM4yarncs oT TakoBOro y 300POBbIX N, A0 BakKUUHA-
UMM 1 noBbIWANCH nocne BakuuvHauuu B 2,5 pasa.
Mpwn atom copepxanne UI-4 y naumentoB C[l nocne
BaKLMHAUNN CTAHOBMIOCb AOCTOBEPHO HUXE, YeM Yy
300pOBbIX. JTO MOXET CMyXWUTb CBUAETENbCTBOM
MEHbLLEro yBENMYEeHUs akTuBHOCTU Th2 kneTok. B 10O
Xe Bpems ypoBeHb IH®P-y, koTopbIi Obin 4OCTOBEPHO
HWXe 00 BakumHauuu y naumeHToB C[l no cpaBHEHMIO
CO 300pOBbLIMM  NUUAMW, Nocne  BakuMHaUUK
noBbiwarncs 6onee 3Hauumo (B 2,9 pasa). CooTBeTCT-
BEHHO, cooTHoweHne NH®-y/I-4 nocne BakumMHaLmu

Tabnuua — [IMHaMuKa CbIBOPOTOYHbBIX LIUTOKMHOB Y NauneHToB ¢ C[ v 340p0BbIX UL, MO BIUSHAEM BakUMHALMK

npoTMB rpunna

Mpynnbl Un-4, nr/mn NOH-y, nr/imn NoOH-y/ UN-4
Mpynna «1», [o BakuuHaumm (3,27 £1,09) (7,4+£2,4) (2,38 +0,7)
n=67 Mocne BaKUMHALMK (8,01 + 2,6)V (21,87 +7,3)Y (312 +1,0)?
Mpynna «2», |0 BaKUMHaLym (381+1,2)? (8,3+28)% (2,06 +0,7)%
n=30 Mocrie BakuMHaLUM (11,02 £3,7)2% (22,46 £ 7,4)? (2,44 +0,8)?

MpumeyaHus: N — KONMYeCTBO NaLmeHToB, » — focToBEpHOCTL
— [NOCTOBEPHOCTb Pa3HuLbI NokasaTenei BHYTPU rpynmbl «2»,

pasHmubl nokasaTenen BHyTPU rpynnbl «1»,
) _ IOCTOBEPHOCTL Pa3HULIbI MokasaTenein Mexay

rpynnamn «1» n «2» 0o BaKkuMHaLMK, ¥ — [OCTOBEPHOCTL Pa3HULIbI NoKasaTenei Mexay rpynnamu «1» 1 «2» nocre

BaKLMHaLMN.
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[OOCTOBEPHO MOBbLILIANOCH, KaK BHYTPW rpynnbl, Tak u
MO CPaBHEHMIO CO 340POBLIMY NULLAMM.

Takum o6pasom, Mbl MOXeM roBopuTb 06 u3Ha-
YarnbHOM CHWKEHUU MMMYHOMOrMYECKOW akTUBHOCTU Y
naumeHtos C[l n pas3banaHcMpoBaHHOCTY UMMYHHOMW
cucTeMbl, KOTopas nposasnseTcs 6onbLen akTueaum-
en Thl kneTok.

Mpn BbLICOKOW KOHLIEHTpaUWUW TMOKO3bl B KPOBWU
YCUNMUBAETCS CUCTEMHbIN BOCMANUTENbHbIA OTBET U3-
3a n3bbITOYHOrO 06pasoBaHMs CBOBOAHLIX paguka-
NOB, YCUMEHHOW 3KCNPECCUN LIMTOKUHOB N OPYruxX Me-
OVaTopoB BOCNaneHusl, MMMA@ONEHUN CO CHKEHUEM

KniHiyHa meguuuHa

MpoaHanuanpoBaB MNOMYyYEHHbIE AAHHbIE MOXHO
caenatb BbIBOA, YTO Hecneumduyeckuin MMMYHHbIN
OTBET Ha BakuMHaUMKO MPOTMB rpunna y nauuMeHToB
COl xapaktepm3yeTcss MEHee BbIPaXEHHbIM MOBbI-
weHvem CD4+ n CD8+ T-kneTtok u pasbanaHcmpo-
BaHHOCTbIO, KOTOpas NposiBnsieTcs Oonbluen akTuea-
umen Thl knMeToK MO CpaBHEHWIO CO 300POBbLIMU
niuuamu.

MepcnekTuBbl AanbHEWWUX UCCNefoBaHUN
npegnonaratoT nocnegyowee HabnogeHe 3a nauu-
€HTaMWn B TEYEHME HECKOSbKMX 3NNOEMUONONMYECKNX
CE30HOB MO3BOMUT BbIAENUTb NPEeANKTOPbl 3dhdek-

yncna CD4+ n CD8+ T-kneTok.

CD4+, 4yTOo nNposABSETCs pPasfMYHbIMU CTENEHAMMU

TMBHOCTU BakumHaumu y 6onbHbix C[ 1 pa3pabortaTb

Kpome Toro, HapyliaeTcs perynsatopHas yHKuus .
P Py pery. P dpyHKu Ha 3TOW OCHOBe cnocobbl NoBbiWeHUS ee adhheKkTuB-

aktuBauum Thl n Th2 kneTok. HocTh.
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OCOBJINBOCTI HECMELUMU®IYHOI IMYHHOI BIANOBIAI HA BAKLUMHALIKO NPOTU FrPUNY

Y XBOPUX 3 LYKPOBUM OIABETOM

Fpiwuna O. I., Babineyb O. M., MeHkyc O. B., MupowHu4eHko T. M.

Pe3tome. MeTow LbOro OocnimpkeHHs Oyno BUBYEHHSI MOKa3HWKIB KMNITMHHOMO iMyHITETY, iHTepnenkiHy-4
(111-4), inTepdepony-y (IPH-y) oo i yepes 3 TwXKHI Nicna BakuMHaLii NPOTK rpuny y nauieHTiB 3 LykpoBum diabe-
Tom (L) 2 Tuny. Byno obctexeHo 67 xsopux Ha L 2 Tuny. [1o KOHTPOMNBHOI rpynu yBIiAWAM 300poBi 0cobu B
KinbkocTi 30 yonogik. PiBHi CD4 + i CD8 + Ha BuxigHOMYy eTani 6ynu OOCTOBIPHO HWKYe B rpyni «1». Yepes
3 TvkHI B rpyni «1» guHamikn He Byno, B TOM Yac K B rpyni «2» MOKa3HWKN JOCTOBIPHO NigBuyBanucs. PiBeHb
IJ1-4 y xBopux Ha L[ 3Ha4uMmo He Biapi3HSABCS Big TAkoro y 340opoBMX OCiO A0 BakumMHaLii i niaBuLLyBaBcs nicns
BakUuMHauii B 2,5 pa3n. Y Tol xe vac piBeHb IH®-y, akmin 6yB AOCTOBIPHO HbkYe 4O BakumHauil y nauieHTis Cl B
MOPIBHSHHI 3i 340poBMMK Ocobamu, nicnsa BakumHauii nigsuwysascsa Ginbw 3Havywe (B 2,9 pasu). OTpumaHi
JaHi ceigyaTth nNpo Te, Wo HecneundivyHa iMyHHa BiAnoBiAb Ha BakUMHaLio NpoTu rpuny y nadienTis 3 LI xapak-
TEPU3YETLCA MEHLU BUPaXeHUM niasueHHam CD4 + i CD8 + T-kniTuH i po3banaHCoBaHiCTIO, 9Kka NPOSABMSETb-
ca GinbLwoto aktueauieto Thl KNiTMH B NOPIBHAHHI 3i 300poBMMM ocobamu.

Knro4yoBi cnoBa: BakumHauis, rpun, LyKpoBuiA AiabeT, iMyHiTeT.
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Nonspecific Immune Response Peculiarities to Influenza Vaccination

in Patients with Diabetes Mellitus

Grishyna O. |, Babinets O. M., Menkus O. V., Myroshnychenko T. M.

Abstract. The purpose of the study is to examine the indices of cellular immunity, interleukin-4 (IL-4), inter-
feron-y (IFN-y) before and 3 weeks after vaccination against influenza in patients with type 2 diabetes. 67 pa-
tients with type 2 diabetes who made up the group "1" were examined. The control group "2" included 30 healthy
persons. Among the patients with diabetes there were 31 (46%) women and 36 (54%) men aged 43 to 79 years,
whose mean age was (M + SD) (63.1 + 15.8) years. In the control group, there were 14 (47%) women and
16 (53%) men aged 42 to 77 years, whose mean age was (M = SD) (60.7 £ 17.8) years. Thus, the groups were
comparable by sex and age.

The diagnosis of diabetes was established based on the diagnostic criteria of the International Diabetes
Federation (International Diabetes Federation, 2011). Insulin resistance was determined using the HOMA (The
Homeostasis Model Assessment) index. Determination of the number of lymphocytes in peripheral blood with
CD antigenic determinants was performed using monoclonal antibodies "Anti-CD4", "Anti-CD8" (Granum,
Ukraine). The level of insulin in the blood serum was determined by the enzyme immunoassay using sets of
ready-made reagents produced by DRG, Germany. IL-4 and IFN-y were determined in the blood serum by a
solid-phase enzyme immunoassay using sets of ready-made reagents "Interleukin-4-IFA-BEST", "Interferon-y-
IFA-BEST", (Vector-Best CJSC, Russia) respectively. The statistical analysis was carried out using the Microsoft
Office 2007 Excel statistical software package. The threshold for the statistical error of different tests was set at
5%. The nature of the descriptive statistics depended on the type of variables. To compare the data, the t-test
(Student), Wilcoxon and the chi square test were used.

The NOMA-index before vaccination in groups "1" and "2" was (4.5 = 1.8) vs (2.3 £ 0.6), p = 0.00. Also sig-
nificantly higher NOMA-index was in group "1" 3 weeks after vaccination (5.2 + 1.7) against (2.0 + 0.6), p = 0.00.
Unlike the indices of group "2", p = 0.06, in group "1" there was a significant increase in this index, p = 0.01. The
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level of CD4 + at the initial stage was significantly lower in the group "1" (24.4 + 6.9)% vs (29.1 + 7.4)% in the
group "2", p = 0.03. After 3 weeks, this index in group "1" did not change, and in group "2" there was a signifi-
cant increase in it: (26.5 = 8.6)%, p = 0.12, against (33.5 £+ 8.6)%, p = 0.04, in the group "2". Relative differences
were also obtained between the groups after 3 weeks. A similar picture was observed when determining the
CD8 + level: the primary indices in the group "1" were lower than those in the group "2": (19.6 + 6.8)% against
(23.0 £ 6.1)%, p = 0.02. After 3 weeks, the level of this indicator significantly increased in the group "2"
(28.3 £ 8.7), p = 0.01. In the group "1", the CDS8 + level was (21.8 + 6.9)%, p = 0.07 compared to the baseline
data and p = 0.00 compared with the group "2" data. The level of IL-4 in patients with diabetes did not signifi-
cantly differ from that in healthy subjects before vaccination and increased 2.5 times after vaccination. At the
same time, the content of IL-4 in SD patients after vaccination became significantly lower than in healthy
individuals. This may serve as evidence of a smaller increase in Th2 cell activity. At the same time, the level of
INF-y, which was significantly lower before vaccination in diabetic patients compared with healthy individuals,
increased more significantly after vaccination (by 2.9 times). Accordingly, the ratio of INF-y / IL-4 after vaccina-
tion significantly increased, both within the group and in comparison with healthy individuals.

As a result, we can assume the initial decrease in immunological activity in patients with diabetes and the
imbalance of the immune system, which is manifested by greater activation of Thl cells. At a high concentration
of glucose in the blood, the systemic inflammatory response is strengthened due to excessive formation of free
radicals, increased expression of cytokines and other mediators of inflammation, lymphopenia with a decrease
in the number of CD4 + and CD8 + T cells. In addition, the regulatory function of CD4 + is impaired, which is
manifested by different degrees of activation of Thl and Th2 cells. Analyzing the obtained data, it can be con-
cluded that the nonspecific immune response to influenza vaccination in patients with diabetes is characterized
by a less pronounced increase in CD4 + and CD8 + T cells and an imbalance that manifests itself by a greater
activation of Th1 cells compared to healthy individuals.
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