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MAPAMETPU IMYHITETY B YHACHWKIB BOVOBKX Al 13
MNOCTTPABMATAYHUMIW CTPECOBVMI PO3NIADAMU
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3a  cywachumu  ysaenemwsmu nocmmpasmamuunui - cmpecosuti  poziao (IITCP)
86AICAEMBCA IMYHO3ANATGHUM CIAHOM 3 HEUPOIMYHHOIO CYNPeCi€ro, 0OHAK KOHKPEmHi
pe3yibmamu 3HA4YHO PI3HAMbBCA, WO 3YMOBUNIO AKMYANbHICIb MA OOYINbHICMb HAULO20
00CTIOHCEHHSL.

Mema pobomu — oyinumu napamempu iMyHimemy 6 YYACHUKI@ Oouiosux Oill i3
ROCIMPABMAMUYHUMU CIPECOBUMU PO3NAOAMU.

Mamepianu ma memoou. Y oocniodxcenni 63a1u yyacmo 86 yuachuxie 60tio8ux Oiti 8iKoM
610 20 00 56 poxie i3 [ITCP ma 22 300posux 6onionmepu, sIKi HAOAIU IHPOPMOBAH) 3200Y.
Kpumepii exnrouenns 0o docniodicenus: yuacmo y 60tiosux 0isfx, 0iaeHOCMOBaHUI 32I0HO
3 Haxazom MO3 Vipainu (Nel121 23.02.2016) IITCP, inghopmosana 3200a, 6iocymuicmo
OHKONOSTYHUX npoyecis, po31adie WU30QPeHiuHO20 Koad, OINONAPHO2O0 AheKmuUgHO20
po3nady;, 2oCmpux ma XPOHIYHUX COMAMUYHUX X60pob Y cmaodii 3acocmpenHs,
3a008inbHULL KomMnaaeHe. JJocniodcents 30MCHe ] 3 0ompumanHam 3acad I enbcinkcokol
oexnapayii npag noounu (npomoxonu komicii 3 oioemuxu JIHMY Nel0 6io 16.12.2019 ma
Nel 6io 20.01.2025). Cman imyHimemy oyiHIO8aIU 3G 6MICHIOM OCHOBHUX CYONONYIAYill
JMBoyumie Kposi 3a Memooom MOHOKIOHAIbHUX AHMUMINL 00 Kiacmepie ougepenyiayii
(CD3+, CD4+, CD8+, CDI16+, CD3+22) 3 6uxkopucmanHam peakmusie @ipmu
«Ipanym» (Ykpaina) ma obpaxosyeanu imyHopecynssmopHuil iHoekc. [l OyiHKu
2YMOPANbHO20 IMyHImemy eusHauau emicmu imynoenooyninie A (II'4), M (ITM), G (II'G)
ma KoHyenmpayiio yupkymoouux imynnux komnnexcie (LJIK). Pe3ynomamu onpayboeano
cmamucmuyno, nooaui sk M=m, 3a pigenv icmomnocmi nputinamo p<0,05. Takoorc
3aCmoco8ano cmynenesutl nioxio, Konu eioxunenis 6 medxcax +20% esasicanu eapianmom
HOpMU, 34 YMO8 30inbutenHs 4u 3meHnuwenns napamempa na 21-33% oiaznocmyeanu
nepuiuti cmynine 6ioxunenns, wo nosnavan ax =V; sa opyeuti cmynine npuiivanu sminu
na 34-66% “?, a sa mpemiti — na 67% i 6invwe . Poboma euxonana 6iono6iono 0o
NIaHYy HAyKo8ux Oocuiodcenv kapeopu «MynbmumooanvHicme y JKYEAHHI NCUXIYHUX
po3nadie ma KomMopoioHux 00 Hux cmariey (NeP 00124U001063).

Pesynomamu.  I[locmmpasmamuunuti  cmpecosuti  po3iao 'y Kombamanmis
CYNpo8oodHCY8ascs icmomuo Oinbwuumu emicmamu ycix cyononynayiu T-nimgoyumis,
imynoenobyninie A, G i yupKymooOuux IMYHHUX KOMNJLEKCI@ MA HUdNCHUM pieHem B-
nimpoyumie ma imynoenobyninie A. @opmyna poznadie imyuroi cucmemu npu [ITCP:
(CD16+)*Y; (CD8+)*?; (CD3+)*V; IJIK?: ITA™Y,

Bucnoeok. [locmmpasmamuuni  cmpecogi po3nadu 6 YuacHukig Ootiosux Ol
CYNPOBOONCYIOMbCA ICTMOMHUMU 3MIHAMU NAPAMEMPI8 KIIMUHHO20 MA YMOPATbHO20
iMyHImemy.
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IMMUNITY PARAMETERS IN COMBATANTS WITH POST-TRAUMATIC
STRESS DISORDERS

O.S. Fitkalo
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Lviv, Ukraine

According to modern concepts, post-traumatic stress disorder (PTSD) is considered as
immunoinflammatory condition with neuroimmune suppression, however, specific
immunologic results vary significantly what stipulated urgency and expediency of our
study.

Objective — to assess immune parameters in combatants with post-traumatic stress
disorder.

Material and methods. The study involved 86 combat veterans aged 20 to 56 years with
PTSD and 22 healthy volunteers. All of them provided informed consent. Inclusion criteria
for the study: participation in hostilities, diagnosed according to the Order of the Ministry
of Health of Ukraine (No. 121 of 23.02.2016) PTSD, informed consent, absence of
oncological processes, schizophrenic disorders, bipolar affective disorder,; acute and
chronic somatic diseases in the acute stage, satisfactory compliance. The studies were
carried out in compliance with the principles of the Helsinki Declaration of Human Rights
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(protocols of the Bioethics Commission of the LNMU No. 10 of 16.12.2019 and No. 1 of
20.01.2025).The immune condition was assessed by the content of the main
subpopulations of the blood lymphocytes according to the method of monoclonal
antibodies to differentiation clusters (CD3+, CD4+, CD8+, CDI16+, CD3+22) using
reagents from the company "Granum" (Ukraine). The immunoregulatory index was also
calculated. The contents of immunoglobulins A (Ig4), M (IgM), G (IgG) and the
concentration of circulating immune complexes (CIC) were determined for humoral
immunity assessment. The results were statistically processed, presented as M+m. The
significance level was taken as p<0.05. A stepwise approach was also applied, when
deviations within +20% were considered to be a variant of the norm; under conditions of
an increase or decrease in the parameter 21-33%, the first degree of deviation was
diagnosed, which was designated as (x1); changes 34-66% (+2) were accepted as the
second degree, and changes 67% and more (£3) were accepted as the third degree. The
work was carried out in accordance with the scientific research plan of the department
“Multimodality in the treatment of mental disorders and comorbid conditions” (No. DR
d0124U001063).

Results. Post-traumatic stress disorder in combatants was accompanied by significantly
higher levels of all T-lymphocyte subpopulations, immunoglobulins A, G, and circulating
immune complexes, and lower levels of B-lymphocytes and immunoglobulins A. An
immune system disorders in PTSD formula was the following: (CDI16+)(+3);
(CDS8+)(+2); (CD3+)(+1); CIC(+2); IgA(+1).

Conclusion. Post-traumatic stress disorder in combatants was accompanied by significant

changes in cellular and humoral parameters of immunity.

Beryn

3a Cy4acHUMHU YSBJICHHSIMH, ITOCTTPaBMATHYHUH
ctpecoBuii posnaz (IITCP) BBaxkaeTbest iMyHO3amaIbHUM
CTaHOM 3 HEHpPOIMYHHOIO CYIpPECI€l0, OIHAK KOHKPETHI
pe3ynbTaté 3Ha4HO pi3HAThCS [1,2,3,4]. IMyHHY cucremy
BBAKAIOTH BIATIOBIAJILHOIO 33 BHHUKHEHHS TaK 3BaHOI
«xBopoOu Biliuu y 3aroui» (Gulf War lliness; GWI), sy
peecTpyBalid Y TPETHHH BeTepaHiB BiHU y I[lepchkiit
saroui 1990-91 pp. i ska Oyiaa wacto mOB’si3aHa 3
poseutkoM [ITCP [5,6]. [lomin BerepaHiB BiliHH Yy
Iepcekiit 3aroni Ha rpymu 3 [ITCP ta 3 HE3BKOIO HOTO
iMoBipHIicTIO TIoka3as, o GWI 3 [ITCP acouitoBasnucst 3
TIpIIMMHU HACHiKAMH JUIA 3/10pOB’S, IO HPOSBILUIOCH
3MiHOIO PiBHIB 0a30(iyiB, iHTEpIelKiHy-15 Ta KiIbKOCTI
NK-xmitiH [6]. Takox ommcaHa iMyHHa mucyHKIIS 3a
YMOB Jieripecii, 00CeCHBHO-KOMITYJIb.CUBHOTO MOPYILICHHS,

mm3odpeHii, OimomsipHEX TopymeHs [4]. Y Takux
MAali€HTIB iMyHHa JUCOYHKIIS MPOSABIIATACH
301IBIIIEHHSAM LIATOKIHIB, K1 BUIUIAIOTHCS
nepudepiiiHIMiU  MOHOHYKJeapamu. ToMy HayKoOBIi
BBAXKAIOTh, IO TiMEPPEaKTUBHICT  TmepuepiiHux

MOHOHYKJIEapiB y MAIi€HTIB i3 JIETIPECIEI0 aCOIIOETHCS 3
nocyabIeHHsIM  JTSTIBHOCTI «CHCTEMH HaropoDKEHHSD) Y
MO3Ky [7].

HesBaxatoun Ha BiZjoMi (hakTH, KOHKPETHI JaHi 1110710
(eHOTHIYBaHHS JIMQOIUTIB Ta CTaHy T'yMOPAJIHGHOTO
imynitery 3a ymoB [ITCP € nortenep HeoqHO3HaYHUMH,
0 3yMOBWJIO aKTYJIBHICTh Ta JOIUIBHICTh HAIIOTO
JocipKeHHs [8].

MeTta poboTu
OrmiHNTH TapaMeTpy IMyHITETy B y9aCHHKIB O0HOBHX
Tl 13 MOCTTPaBMaTUYHUMHM CTPECOBHMH PO3JIalaMH.

MarepiaJ i MeToau 10CTiIKeHHS

YV nocmimpKeHH] B3SUIH y9acTh 86 y9acHHUKIB O0HOBHX
niit Bikom Bixn 20 mo 56 pokis i3 IITCP Tta 22 310poBux
BOJIOHTepHU. JlOCHiHKEHHST 3IMCHEHO 3 JIOTPUMAHHSIM
3acan  [enbCiHKCHKOT — JeKiapamii  1paB  JIFOAMHHU
(mporokonmn  komicii 3 Oioetmku JIHMY NelO Bin
16.12.2019 Ta Nel Bix 20.01.2025). Kpurepii BKIIto4eHHS
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IO  JIOCHI/DKCHHS:  y4yacTb y  0OoioBHMX  jisiX,
niarHocToBaHUi 3rimHO 3 Hakazom MO3 Vipaian (Nel21
23.02.2016) IITCP, indopmoBana 3ronma, BiICYTHICTH
OHKOJIOTIYHUX IPOLIECIB, PO3TaiB MIN30(pPEHITHOTO KOJa,
OimonsipHOrO  a)eKTUBHOTO — pO3Naay; TOCTPHX Ta
XPOHIYHMX COMAaTHYHHX XBOpOO y crajil 3arocTpeHHs,
3a/10BUIbHUM KOMIUIA€HC.

CraH IMyHITETy OIIIHEHO 3a BMICTOM OCHOBHHX
cyOnomysiii - giMoruTiB  nepudeprudHoi  KpoBi  3a
METOIOM MOHOKJIOHAIBHMX aHTHUTLI [0 KJIacTepiB
madepenmianii (CD3+, CD4+, CD8+, CD16+, CD3+22) 3
BUKOPHUCTAaHHSIM peakTuBiB «AHTU-CD3y», «AHTH-CD4»,
«AHTH-CD8», «AHTH-CD22», «AHTH-CDI16» QipmMu
«I'panym» (Ykpaina). Jlns OMHKH TyMOPaJbHOTO
IMyHITETy BU3Ha4aIH BMicTH iMyHOTIoOy:niHIB A (ITA), M
(Ir'M), G (I'G) y cupoBaTii KpOBi METOIOM pPajialibHOT
imyHomrudysii 3a Manchini 3i cmiBaBr. (1970) Ta
KOHLICHTPAIIII0 LUPKYJIOIOYMX IMYHHHX KOMILICKCIB
(LIK). [domatkoBo 00paxoByBallll iMyHOPETYIATOPHUI
innexc (IPI) sk BinHOomenust CD4+/CD8+.

PesynbraTi omparboBaHi CTaTHCTHYHO, IIOAAHI SIK
M+m, 3a piBeHp icrotHocTi mpuitHATO p<0,05. Takox
3aCTOCOBAHO CTYNEHEBMH IMiJIXiA, KOJNW BIIXWJICHHS B
Mexxax +20% BBakadW BapiaHTOM HOPMH; 33 YMOB
30iJbLIEHHST YK 3MEHIIeHHs mapamerpa Ha 21-33%
JIarHOCTYyBadM MEPIINA CTyMmiHb BiIXWICHHS, [0
nosHauany sk &V; 3a npyrwii cTymiHe npuiiMany 3Minu Ha
34-66% *?), a 3a TpeTiii — Ha 67% 1 Ginbe 3, 3Hak nepen
CTyIIeHeM BiXWIeHHs (+/-) BKa3yBaB Ha 30UIBIICHHS UM
3MEHIIIEHHS] BU3HAUYSHOTO MapaMerpa.

PoGora BHKOHAaHa BiJNOBIIHO 1O IUIAHY HAayKOBHX
JocipKkeHb Kadenpu «MyabTHMOIAIBHICTD B JTIKyBaHHI
MCHXIYHUX PO3JaIiB Ta KOMOPOIMHUX II0 HHUX CTaHIBY
(NeJTP 10124U001063).

Pe3yabTaTu Ta iX 00roBopeHHs
Bu3HaueHHS OCHOBHMX IapaMeTpiB CTaHy IMYyHHOI
cucremd B komOatantiB 3 IITCP mokasaio, 1m0 BOHH
3HAXOIWIINCh Y MeXax pedepeHTHUX HOpM Jiaboparopi,
Tak caMo SK i B 3mopoBHX oci6. HopMmy mepeBuiryBaB
nue BmicT (CD16+) narypansaux kinepis (NK) (tabm.1,
ISSN 1727-4338 https://www.bsmu.edu.ua
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puc.l). OmHak meBHI OCOONMHMBOCTI CTaHy KJIITHHHOTO
imyHiteTy 3a ymoB I[ITCP, moxxHa BuminmTH. ITopiBHSIHO 3
koHTponem, [ITCP cynpoBomkyBaBcst iCTOTHO OiIbIIMMH

BMICTaMH ycix cyOmomyssimiid T-miMponuTiB 1 MEeHIIHM
3HAYCHHSAM IMYHOPETYJIITOPHOTO iHICKCY.

Taoauusa 1

IToxa3HuKHN cHCTeMH iIMYHITeTy y NaLi€HTIB i3 MOCTTPAaBMATHYHHMH CTPECOBHM po3iagamu (M+m)

[Toka3HWKH, OAVHUIT Hopma | TITCP KoHTposb
(CD3+) T-nimdormtu, % 50-80 53,17 £0,54** | 44,23 £0,45**
(CD4+) T-xemnepu, % 33-46 43,04 +£0,43* | 40,03 +0,14*
(CD8+) T-cympecopu, % 17-30 18,13 +£0,13%* | 12,72 £0,23**
(CD16+) NK, % 5-7 14,3 £0,10** | 8,55+0,14**
(CD22+) B-nmimdoruru, % 17-31 16,35+0,11* 17,09 +0,25*
IMyHOpETyASITOpHUI IHAEKC 1,5-3,0 | 2,45+0,03** 3,20 + 0,03**
IMmyHOTIOOYAIH A, I/1 0,6-2,5 | 2,17+0,02* 1,69 +£0,03*
ImyHODIOOYAIH M, /11 0,8-1,6 | 0,96+0,01* 1,18 +0,02*
Imynorno6yain G, r/n 6-15 13,03 +0,11* 12,60 +0,12*
[upkymotodi iMyHHI KoMIutekeH, of. | 30-115 113,84+0,53** | 75,23 £1,05%*

Tpumimxa. Pisnuysi 00cmogipha nopieHsiHO 3 NOKasHUKamu y epyni koumpomo: ¥ —p < 0,05, ** —p < 0,01

Puc. 1. Actporrorpama 3MiH apaMeTpiB iIMyHITETY Yy
TAIE€HTIB 13 MOCTTPABMAaTHIHUM CTPECOBUM PO3ITaIOM
(3a 100 % npumiiHsTI 3HAYEHHS KOHTPOJIIO)

3aCTOCOBYIOUM  CTYNEHEBHMH  MiAXiM [0  3MiH
IMYHOJIOTIYHHX TTapaMeTpiB, MOXKHA BHBECTH (POPMYITY
pO3TaniB KIITHHHOI JIAHKH IMYHHOI CHCTEMH, 32 YMOB
[ITCP: T-nimpouuru (CD3+H)D; T-xenmepu (CD4+)©;
T-cynpecopu (CD8+)?; NK(CD16+)™%. To6to, IITCP
XapaKTepU3yBaBCs TMEPeAyCiM 30LIBLICHHSIM KiJTbKOCTI
HatypanbHux KinepiB  (167,25%) ta T-cynpecopis
(142,53%), mo 1 3ymoBWIO 3pocTaHHA BMmicty T-
nmimpommtie  (120,21%). Came OLIBIIEM CTyICHEM
3pocTaHHsl T-cynpecopiB MOXHA TMOSCHUTH 1CTOTHO
HIDKYE 3Ha4eHHs iMyHoperynsitopHoro iHuekcy (IPI) y
namieHTis i3 [ITCP.

OuiHka mapameTpiB T'yMOPaJIbHOIO IMYHITETy B
kombOaranTiB i3 [ITCP mokasana, mo 3a ymoB BmicTy B-
TMQOIMTIB MiJ HIDKHBOI MEXE HOpMH HaHOuIbIe
3MiHIOBaBcsA piBeHb I[A (mepummii cTymiHb 301UTBIIEHHS),
tomi sk BMmict II'G cranoBuB 103,41% xKoHTpOIIO, a
KuTbKicTh II'M 3HMKYBasach 10 MEXi MEPIIOTO CTYTEHS
smenmenHst (o 81,35%). Otxke, ¢dopmyna posnanis
rymopaisHoro imysitery, 3a ymoB I[ITCP, Bummsimama
takuMm umHOM: (CD22H)©; ITA®D; II'GO; IIrMO,
3arasom, 3a ymoB ITTCP, BmicT IT'A Ta II'G Oynm icTOTHO
UMMy, a II'M — HiDKYMM, HIK y KOHTpOJT. BusHaueHus
HIK, 3a ymoB IITCP, moka3zano, mo ix BMIiCT iCTOTHO
MEPEBUIYBAB 3HA4YEHHS KOHTPOJIO, 3aJIMINAIOYHCH Y
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Merkax HopMH (Tab. 1), xoda 3pocTaHHs JOCATIIO APYTOro
pias. ToOto, IITCP cympoBomKyBaBcs 3pOCTaHHSIM
KUIBKOCTI HaTypaJbHUX KUIEpiB TPEThOro CTymeHs, 1-
cympecopiB Tta L[IK — npyroro crymens, 3arampHHX T-
mimporumtie ta IIA — mepmoro crynens. Popmyna
posnaznis mapametpiB imyHiTeTy [ITCP (3a BUKITIOUCHHIM
noKasHUKiB 0e3 Biaxmiens): (CD16+)™); (CD8+)2;
(CD3-H)™D; LIIKC?; [TACD,

Otke, MU HIITBEPANIN MOSBY IMYHHOI TUCPETyIIsILii
3a ymoB IITCP B yuacHukiB GoitoBux miit [1,2,3,8]. 3a
HammMu aaumy, IITCP cynpoBomkyBaBcsl 3pOCTaHHSIM
KiJIBKOCTI HatypalbHuX KinepiB (CD16+) 3-ro crymeHs.
30inblIeHHsT HaTypajibHUX KitepiB 3a ymoB I[ITCP
OIMMCAaHO, IPUIOMY BOHO KopeoBaio 3 TsokkicTio [ITCP
[9]. Bumbire TOro, HaTypanbHi Kijiepu B KOMOATaHTIB-
gonoBikiB i3 [ITCP mamu BWINy KUTBKICTH aTHUIIOBHX
kmitiH ~ (CD56(-)CD16(+)) Ta  MeHmmMiA  BMICT
¢ynxkuioHansarx NK (CD56(bright)CD16(-)), Hix B 0ci0
6e3 IITCP, a yactora BUsBIEHHS TakuxX arumoBux NK
icrorno kopemosana 3 Tskkictio [ITCP.  Takox
30LTbIeHHs dYacTtoth arunoBux CD56(-)CD16+ NK
aCOLIIOBAJIOCH 13 XPOHIYHUMHM BipyCHUMH 1H(QEKIISIMU Ta
JTHIM BikoM. ToMy HayKOBIIi BUCIIOBHIIM TPHUITYIICHHS,
mo IITCP mpusBogauth 10 iMyHHOI AMCOYHKINT depes
mepeqyacHe  CTapiHHA ~ TEBHUX  JTIMQOIUTapHHUX
dhenorumie [9]. Takok iHII TOCIITHUKKA BUSBIIH 3MiHH
pieaiB NK—kiiTH y BetepasiB BiitHHN y [lepchkiit 3aTorri
(GW1I), mo manu niposisu IITCP [6].

IMopieusuua Bmicty CD4+ ta CD8+ y BerepaniB
BiliHW, IO MOBEpHYJIWCH 3 Ipaky Ta AdraHicTaHy, HE
BUSIBWJIO BIAMIHHOCTEM MIK KUIBKICTIO KJIITHH 3aJIE€XKHO
Bix HasBHOCTI um BimcytHocti IITCP [1]. [lesxi mani
cBimuars, mo BMmict CD4+ ta CD8+ € remernyHo
JIETEPMIHOBAaHMM Ta BHU3Ha4ae pucu ocodbuctocti [10].
Onnak y xombaranTiB i3 [ITCP omucano Hmkunii piBeHb
inTepdepony-ramma (/F'N-y) Ta TUTOTOKCHHY TpaH3uMy B
(cytotoxin granzyme B) y mnonymsuisix T-cynpecopis
(CD8+) Ta T-mimbouurie 3aranpHux (CD3+), mo
acoMLIIOBAJIOCS 3 XPOHIYHMMH 1H(EKLIIMA Ta IMYHHOIO
crnabkicTio. Haii0inpm BHpaXEeHE 3MEHIIICHHS
IIUTOTOKCHHY TpaH3uMy B BusiBieno cepen NK-kmitun
[1]. Poms T-cympecopis (CD8+) y marorenesi IITCP ta
NCHUXIYHHUX MOPYIIEHb BUBYEHA MaJlo, X04a € MOOIMHOKI
JTOCITiPKEHHS TOTO, 110 BOHW BUAUISIOTH Tep()OpHH, K
iHnyKye nenpecito [11].

Hamri pesynmsratet momo B-miMQOIUTIE BUSABHINCH
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CMIBCTaBHUMH 3 JAHIUMH Cy4aCHHX FT€HOMHHX JIOCIIIKEHb
y mcuxiarpii, 3a maHumu skux Bunagkd [ITCP manm
HIDKYHMH BMICT B-nimdonutis Ta Bummii — HeHTpodiiB
[12].

[Ipo pone Ta 3Hauenns Bumoro piBas II'A ta L{IK 3a
ymoB IITCP Bimomo mocuts Mano. Y JitepaTypi Jumie
OIICaHO, L0 B MAalLli€HTIB crapmoro Biky Bmict ITA
TIO3UTHBHO AaCOIUIOEThCA 3 TposBamu naempecii [13]; 3
BUP@XEHHSM TpPUBOTH, Jempecii Ta piBHEM cTpecy Y
TIPAIliBHUKIB OXOPOHH 3I0poB’s [14] Ta B >KIHOK Ticis
HapomkeHHs auTwHU [15], a Bucokuiéd piBens LI[IK
peecTpyBal 32 yMOB  0OCECHBHO-KOMITYIBCHBHHX
poznanis [16].

BucHoBku

IocTTpaBMaTHIHNMI CTPECOBHIA PO37a]] y KOMOATaHTIB
CYIPOBO/DKYEThCS ICTOTHO OULTBIIMMH BMICTaMH  yCiX
cyomomymsiniiit. T-mimgonutie, iMyHOroOymiHiB A, G i
LUPKYJIIOIOUMX IMYHHHUX KOMIUIEKCIB Ta HIDKYMM pIBHEM
B-nim¢omuTiB Ta iMyHOTITOOY iHIB A.

IepcnexTUBH MOJANBUINX AOCTIIKEHb
BuBunTH cTaH iIMyHHOI CHCTEMH 32 YMOB INOETHAHHS
TITCP 3 aIKOTOIBHOIO aqIUKIIETO.

Bukopucranusa  mry4yHoro  iHtesekry. [lpu
BUKOHAHHI pobotu MITYYHUI IHTEJIeKT HE
BUKOPHCTOBYBAJIHL.

Lxepena ¢ginancyBannsa. CamodiHaHCyBaHHS.

Cnucok Jiteparypu

1. Xiong Y, Wang Z, Young MRI. Reduced Expression of Immune
Mediators by T-Cell Subpopulations of Combat-Exposed Veterans
With Post-Traumatic Stress Disorder. Front Psychiatry. 2019;10:693.
doi: https://doi.org/10.3389/fpsyt.2019.00693

2. Bhatt S, Hillmer AT, Girgenti MJ, Rusowicz A, Kapinos M, Nabulsi N,
et al. PTSD is associated with neuroimmune suppression: evidence
from PET imaging and postmortem transcriptomic studies. Nat
Commun. 2020;11(1):2360. doi: https://doi.org/10.1038/s41467-
020-15930-5

3. Yang L, Lu J, Zhao Z, Zhang Z, Yang W, Zhang G. Research Progress
on Inflammation and Immune Dysregulation in PTSD. Brain Behav.
2025;15(6):¢70633. doi: https://doi.org/10.1002/brb3.70633

4. LiY, Sun G, Cui, Ji S, Kan T. Causal associations between immune
cells and psychiatric disorders: a bidirectional mendelian
randomization analysis. Naunyn Schmiedebergs Arch Pharmacol.
2025;398(7):8909-22.  doi:  https://doi.org/10.1007/s00210-025-
03818-4

5. Nguyen F, Shetty AK. Gulf War illness with or without post-traumatic
stress disorder: differential symptoms and immune responses. Mil
Med Res. 2024;11(1):5. doi: https://doi.org/10.1186/s40779-023-
00508-1

6. Sultana E, Shastry N, Kasarla R, Hardy J, Collado F, Aenlle K, et al.
Disentangling the effects of PTSD from Gulf War Illness in male
veterans via a systems-wide analysis of immune cell, cytokine, and
symptom measures. Mil Med Res. 2024;11(1):2. doi:
https://doi.org/10.1186/540779-023-00505-4

7. Costi S, Morris LS, Collins A, Fernandez NF, Patel M, Xie H, et al.
Peripheral immune cell reactivity and neural response to reward in
patients with depression and anhedonia. Transl Psychiatry.
2021;11(1):565. doi: https://doi.org/10.1038/s41398-021-01668-1

8. TanlJ,BaiS,HuG,YinY, Guo C, Liu L. Causal effects of 731 immune
cells on post-traumatic stress disorder: A Mendelian randomization
study. Medicine (Baltimore). 2025;104(42):e45131.  doi:
https://doi.org/10.1097/MD.000000000004513 1

9. Bersani FS, Wolkowitz OM, Milush JM, Sinclair E, Eppling L,

Kiiniuna ta excnepumenTanbHa naronoris. 2026. T.25, Ne 2 (96)

Aschbacher K, et al. A population of atypical CD56(-)CD16(+)
natural killer cells is expanded in PTSD and is associated with
symptom severity. Brain Behav Immun. 2016;56:264-70. doi:
https://doi.org/10.1016/j.bbi.2016.03.021

10. Stephan Y, Sutin AR, Luchetti M, Aschwanden D, Terracciano A.
Personality and aging-related immune phenotype.
Psychoneuroendocrinology. 2023;153:106113. doi:
https://doi.org/10.1016/j.psyneuen.2023.106113

11. Huang S, Pan L, Pang S, Guo H, Li M, Tian Y, et al. Perforin
Generated by CD8" T Cells Exacerbates Inflammatory Bowel
Disease-Induced Depression by Promoting CXCL9 Production in
Intestinal Epithelial Cells. Gastroenterology. 2025;169(2):294-307.
doi: https://doi.org/10.1053/j.gastro0.2025.02.036

12. Smith AK, Katrinli S, Maihofer AX, Aiello AE, Baker DG, Boks MP,
et al. Cell-type-specific and inflammatory DNA methylation patterns
associated with PTSD. Brain Behav Immun. 2025;128:540-8. doi:
https://doi.org/10.1016/j.bbi.2025.04.031

13. Sun Z, Lin J, Zhang Y, Yao Y, Huang Z, Zhao Y, et al. Association
between immunoglobulin A and depression in Chinese older adults:
findings from a cross-sectional study. Immun Ageing. 2022;19(1):21.
doi: https://doi.org/10.1186/s12979-022-00283-y

14. Deneva T, lanakiev Y, Stoencheva S. Salivary Stress Biomarkers
(Chromogranin A and Secretory IgA): Associations with Anxiety and
Depressive Symptoms in Healthcare Professionals. Nurs Rep.
2025;16(1):3. doi: https://doi.org/10.3390/nursrep16010003

15. Mahmoud KF, Mahmoud IF, Al-Rawashdeh S, Al-Hanbali M,
Mahmoud AF, Ghosh S. Examining differences in postpartum
depression, anxiety, and stress levels among women in the first six
months after birth based on breastfeeding patterns using subjective
and objective measures: A national representative sample from
Jordan. Int J Gynaecol Obstet. 2026;172(3):1514-21. doi:
https://doi.org/10.1002/ijgo.70476

16. Zhang Y, Alwin Prem Anand A, Bode L, Ludwig H, Emrich HM,
Dietrich DE. Word recognition memory and serum levels of Borna
disease virus specific circulating immune complexes in obsessive-
compulsive disorder. BMC Psychiatry. 2022;22(1):597. doi:
https://doi.org/10.1186/s12888-022-04208-3

Referenses

1. Xiong Y, Wang Z, Young MRI. Reduced Expression of Immune
Mediators by T-Cell Subpopulations of Combat-Exposed Veterans
With Post-Traumatic Stress Disorder. Front Psychiatry. 2019;10:693.
doi: https://doi.org/10.3389/fpsyt.2019.00693

2. Bhatt S, Hillmer AT, Girgenti MJ, Rusowicz A, Kapinos M, Nabulsi N,
et al. PTSD is associated with neuroimmune suppression: evidence
from PET imaging and postmortem transcriptomic studies. Nat
Commun. 2020;11(1):2360. doi: https://doi.org/10.1038/s41467-
020-15930-5

3. Yang L, Lu J, Zhao Z, Zhang Z, Yang W, Zhang G. Research Progress
on Inflammation and Immune Dysregulation in PTSD. Brain Behav.
2025;15(6):¢70633. doi: https://doi.org/10.1002/brb3.70633

4. LiY, Sun G, Cui Y, Ji S, Kan T. Causal associations between immune
cells and psychiatric disorders: a bidirectional mendelian
randomization analysis. Naunyn Schmiedebergs Arch Pharmacol.
2025;398(7):8909-22.  doi:  https://doi.org/10.1007/s00210-025-
038184

5. Nguyen F, Shetty AK. Gulf War illness with or without post-traumatic
stress disorder: differential symptoms and immune responses. Mil
Med Res. 2024;11(1):5. doi: https://doi.org/10.1186/s40779-023-
00508-1

6. Sultana E, Shastry N, Kasarla R, Hardy J, Collado F, Aenlle K, et al.
Disentangling the effects of PTSD from Gulf War Illness in male
veterans via a systems-wide analysis of immune cell, cytokine, and
symptom measures. Mil Med Res. 2024;11(1):2. doi:
https://doi.org/10.1186/s40779-023-00505-4

7. Costi S, Morris LS, Collins A, Fernandez NF, Patel M, Xie H, et al.
Peripheral immune cell reactivity and neural response to reward in
patients with depression and anhedonia. Transl Psychiatry.
2021;11(1):565. doi: https://doi.org/10.1038/s41398-021-01668-1

8. TanJ,BaiS,HuG, YinY, Guo C, Liu L. Causal effects of 731 immune
ISSN 1727-4338 https://www.bsmu.edu.ua


https://www.bsmu.edu.ua/
https://doi.org/10.3389/fpsyt.2019.00693
https://doi.org/10.1038/s41467-020-15930-5
https://doi.org/10.1038/s41467-020-15930-5
https://doi.org/10.1002/brb3.70633
https://doi.org/10.1007/s00210-025-03818-4
https://doi.org/10.1007/s00210-025-03818-4
https://doi.org/10.1186/s40779-023-00508-1
https://doi.org/10.1186/s40779-023-00508-1
https://doi.org/10.1186/s40779-023-00505-4
https://doi.org/10.1038/s41398-021-01668-1?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1097/MD.0000000000045131
https://doi.org/10.1016/j.bbi.2016.03.021
https://doi.org/10.1016/j.psyneuen.2023.106113
https://doi.org/10.1053/j.gastro.2025.02.036
https://doi.org/10.1016/j.bbi.2025.04.031
https://doi.org/10.1186/s12979-022-00283-y
https://doi.org/10.3390/nursrep16010003
https://doi.org/10.1002/ijgo.70476
https://doi.org/10.1186/s12888-022-04208-3
https://doi.org/10.3389/fpsyt.2019.00693
https://doi.org/10.1038/s41467-020-15930-5
https://doi.org/10.1038/s41467-020-15930-5
https://doi.org/10.1002/brb3.70633
https://doi.org/10.1007/s00210-025-03818-4
https://doi.org/10.1007/s00210-025-03818-4
https://doi.org/10.1186/s40779-023-00508-1
https://doi.org/10.1186/s40779-023-00508-1
https://doi.org/10.1186/s40779-023-00505-4
https://doi.org/10.1038/s41398-021-01668-1?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

OpuriHanabH1 OCITITKSHHS

cells on post-traumatic stress disorder: A Mendelian randomization
study. Medicine (Baltimore). 2025;104(42):e45131.  doi:
https://doi.org/10.1097/MD.0000000000045131

9. Bersani FS, Wolkowitz OM, Milush JM, Sinclair E, Eppling L,
Aschbacher K, et al. A population of atypical CD56(-)CD16(+)
natural killer cells is expanded in PTSD and is associated with
symptom severity. Brain Behav Immun. 2016;56:264-70. doi:
https://doi.org/10.1016/j.bbi.2016.03.021

10. Stephan Y, Sutin AR, Luchetti M, Aschwanden D, Terracciano A.
Personality and aging-related immune phenotype.
Psychoneuroendocrinology. 2023;153:106113. doi:
https://doi.org/10.1016/j.psyneuen.2023.106113

11. Huang S, Pan L, Pang S, Guo H, Li M, Tian Y, et al. Perforin
Generated by CD8" T Cells Exacerbates Inflammatory Bowel
Disease-Induced Depression by Promoting CXCL9 Production in
Intestinal Epithelial Cells. Gastroenterology. 2025;169(2):294-307.
doi: https://doi.org/10.1053/j.gastr0.2025.02.036

12. Smith AK, Katrinli S, Maihofer AX, Aiello AE, Baker DG, Boks MP,
et al. Cell-type-specific and inflammatory DNA methylation patterns
associated with PTSD. Brain Behav Immun. 2025;128:540-8. doi:
https://doi.org/10.1016/j.bbi.2025.04.031

Binomocti npo aBTopiB:

13. Sun Z, Lin J, Zhang Y, Yao Y, Huang Z, Zhao Y, et al. Association
between immunoglobulin A and depression in Chinese older adults:
findings from a cross-sectional study. Immun Ageing. 2022;19(1):21.
doi: https://doi.org/10.1186/s12979-022-00283-y

14. Deneva T, lanakiev Y, Stoencheva S. Salivary Stress Biomarkers
(Chromogranin A and Secretory IgA): Associations with Anxiety and
Depressive Symptoms in Healthcare Professionals. Nurs Rep.
2025;16(1):3. doi: https://doi.org/10.3390/nursrep1 6010003

15. Mahmoud KF, Mahmoud IF, Al-Rawashdeh S, Al-Hanbali M,
Mahmoud AF, Ghosh S. Examining differences in postpartum
depression, anxiety, and stress levels among women in the first six
months after birth based on breastfeeding patterns using subjective
and objective measures: A national representative sample from
Jordan. Int J Gynaecol Obstet. 2026;172(3):1514-21. doi:
https://doi.org/10.1002/ijgo.70476

16. Zhang Y, Alwin Prem Anand A, Bode L, Ludwig H, Emrich HM,
Dietrich DE. Word recognition memory and serum levels of Borna
disease virus specific circulating immune complexes in obsessive-
compulsive disorder. BMC Psychiatry. 2022;22(1):597. doi:
https://doi.org/10.1186/s12888-022-04208-3

®itpkano O.C. — KaHIUIAT MEIWYHUX HayK, NOUEHT Kadenpu McuxiaTpil Ta quTsdol mcuxiarpii, nmecuxorepamii Ta
KJIHIYHOT Ticuxonorii (akymsreTy micmsaaumuioMuoi ocBitd JJTHT «JIpBiBChKHI HaiOHANEHU MEAWYHUHN YHIBEPCUTET

imeHi Jlarmna [amnmekoroy, JIbBiB, YipaiHa.
E-mail: avfitkalo@gmail.com
ORCID ID: http://orcid.org/0000-0001-6321-9518

Information about author:

Fitkalo O.S. — MD, PhD, Associate Professor, Department of Psychiatry and Child Psychiatry, Psychotherapy and

Clinical Psychology, Faculty of Postgraduate Education,

State Non-Profit Enterprise «Danylo Halytsky Lviv National Medical University», Lviv, Ukraine.

E-mail: avfitkalo@gmail.com
ORCID ID: http://orcid.org/0000-0001-6321-9518

Jlama nepuiozo naoxoodcernns pykonucy 0o sudanis: 24.02.2026

Jlama npuiinsamoeo 00 Opyky pykonucy nicia peyensysanna: 10.03.2026

Kiiniuna ta excnepumenTanbHa naronoris. 2026. T.25, Ne 2 (96)

Hama nyonixayii: 29.05.2026

ISSN 1727-4338 https://www.bsmu.edu.ua

83


https://www.bsmu.edu.ua/
https://doi.org/10.1097/MD.0000000000045131
https://doi.org/10.1016/j.bbi.2016.03.021
https://doi.org/10.1016/j.psyneuen.2023.106113
https://doi.org/10.1053/j.gastro.2025.02.036
https://doi.org/10.1016/j.bbi.2025.04.031
https://doi.org/10.1186/s12979-022-00283-y
https://doi.org/10.3390/nursrep16010003
https://doi.org/10.1002/ijgo.70476
https://doi.org/10.1186/s12888-022-04208-3
http://orcid.org/0000-0001-6321-9518

