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1. Incepraiiio NpUCBIYEHO BCTAaHOBJIEHHIO Ta HAYKOBOMY OOI'DYHTYBAHHIO MiKPOOiOMHUX 6ioMapKepiB
IIOCTTPaBMaTU4YHOrO ctpecoBoro posnany ([ITCP) Ha 0CHOBI KOMIIJIEKCHOTO aHaJli3y CTPYKTYPHO-(QYHKLiIOHAIBHUX
XapaKTepPUCTUK KUIIKOBOI'O MiKpo6ioMy, a TakoK po3pobieHHI0 GapMabioOTUYHUX MiIXOiB 10 KOpeKIil BUSIBIEHUX
[OpYyILIEeHb. AKTyasIbHICTb 3yMOBJIEHA 3pocTaHHsAM nowmyrpeHocTi IITCP cepep oci6, siki 3a3Hanu TpaBMaTUYHUAX
Of1iiA, 30KpeMa BililCbKOBOCIYKOOBIIiB, Ta MOTPE6OI0 B 06'€KTUBHUX 6i0JIOTIYHMX MapKepax, 0 JOTIOBHIOIOTh
KJIiHIKO-TICMXiaTpUYHY [iarHOCTUKY I 3a0€3Me4yI0Th l1IepCcoHanidalio ikyBaHHA. [ITCP po3risHyTO SIK CUCTEMHUI
po3inag, 1o GOpPMYeThCS BHACINOK B3aeMOIii ICMXOEMOLIIHUX, HEIPOEHJOKPUHHIX, IMyHHUX | MeTaboIiYHUX
MEXaHi3MiB, 3 aKLIEHTOM Ha OCi «KAIIEYHUK-IMYHITET-MO30K» K KJII0Y4OBOMY iHTErPATUBHOMY MEXaHi3Mi.
JlocifgskeHHs BUKOHAHO 32 KOTOPTHUM [IM3aliHOM 32 Y4aCTIO BiliCbKOBOCJIY>KOOBLIIB, sIKi epebyBasu Ha JIiKyBaHHi y

cIieliiasli3oBaHUX MEeAUYHUX 3aKJIaax: O OCHOBHOI rpynu BkmoyeHo 40 oci6 i3 kiiniuHo Bepudikosanum IITCP, no



rpynu nopieHsiHHA — 42 6e3 [ITCP. Bubipky ¢popmyBanu 3a CTaHIAPTU30BAHNM IiTXOL0M, 1[0 BKJIIOYAB [IEPBUHHUN
CKPUHIHT 3a onuTyBasbHUKOM PCL-5 Ta nopanbuly KiiHiYHY Bepudikalio aiarHo3y 3a kpurepismu DSM-5 crinbHO
3 jikapsiMU-TicuxiaTpamu. Komniekc MeToziB OXOIII0BaB KyJIbTypaslbHe MiKp0O0OioJoriuHe JoCimKeHHs QeKalii,
BU3HAY€HHS aHTUOIOTUKOPE3UCTEHTHOCTI i30JIbOBaHUX IITaMiB YMOBHO-TIATOT€HHUX MiKpPOOPraHi3MiB,
cexBeHyBaHHS 16S rRNA n1s1 aHai3y TAKCOHOMIYHOTO CKJIay, 6i0XiMiqHi JOCTiIKEeHHS KPOBi, iMyHOJIOTiYHE
00CTEeKEHHSI 3 BUBHAYEHHSIM CYOIIONMy s JiM(pOLUTIB i MapKepiB akTHBallii Ta BUCHA)KEHHS, a TaKOX in vitro
MOJIE/IIOBaHHS MDKMIKPOOHMX B3aeMOIil Ta in silico oLiHKYy GYyHKIIOHAJILHOTO MOTEHIiay NPO6IOTUYHUX
JIaKTO6aKTePiil. BcTaHOBIEHO BUPaKEHi NUCOIOTUYHI 3MiHM KMIIKOBOI MiKpO6iOTH: YaCTKa yMOBHO-TIATOT€HHUX
Enterobacteriaceae nepesuuiyBasa 65% Bif 3arajbHOI KiZIbKOCTI 1307151 TiB 32 KOHLIeHTpauii >100 KYO /mi,
KoHLeHTpauii Enterococcus spp. BapitoBanu B mexax 103-100 KYO /M1, a B ycix nauieHTiB BusiBieHo Staphylococcus
aureus, 30KpemMa MeTULUJIiHpe3uCcTeHTHI mTamu (>100 KYO /mi1). OgHo4uacHO 3aiKCOBAaHO OCTOBIPHE 3HMKEHHS
Lactobacillus spp. Hik4e pedepeHTHOro piBHS, IO CBiIYMTH [IPO MOPYLIEHHS KOJIOHI3ailHOI pe3UCTeHTHOCTI Ta
6ap’epHoi pyHKUii kumeyHuka. Y rpymi 6e3 [ITCP nepeBaxkana Hopmobiota — Bacteroides spp. (27%) Ta
Lactobacillus spp. (18%), mo Bianosigano ctany ey6io3y. AHaji3 pe3UCTEHTHOCTI [10Ka3aB 3HUKEHHSI YYTJIMBOCTI 1O
uedTpiakcony (mo 62%), asutpomiuuny (55%), 1eBodokcanuny (48%), meporneHemy (37%) ta

iminenemy /uusnacratuny (33%); yacTKa MyJIbTUPE3UCTEHTHUX LITaMiB repeBuinysaa 40%, Mo CBiIYMTh PO
crienupivyHUI pe3ancToMHUM Npodinb. 3a cekBeHyBaHHIM 16S rRNA BusiBIeHO 3HWDKEHHS anbga-pisBHOMaHITTS
(inpexc llleHHOHA) 3 BUCOKOIO MDKiIHJIMBiyaJIbHOIO BapiabesbHICTIO, JOMiHyBaHHS Prevotella copri, 3pocTaHHg
Proteobacteria, 3HmkenHs Firmicutes i geinut 6yTrpaT-rnpoAyKylounx Ta 6ap’ep-acoLiiioBaHuX 6aKTepiit
(Akkermansia spp.). bBioximiuHo y 40% xBopux 3adikcoBaHo rinepriikemito (6,23 + 0,88 mmob /1), y 33% —
nigBumeHHs ALT i AST, y 25% — KpeaTuHiHy, a TaK0XX 3HVD>KEHHSI 3arajbHOro 0iJIKa, 110 CBiUATB IIPO aKTHUBALIi0
KaTaboJIiYHUX POoLeCiB. IMyHOIOTiYHO BCTaHOBJNIEHO 3HMKEHHS CD4+ T-nimdonuTis, nigsuuieHHs CD8+ i
3HIKeHHs ingekcy CD4 /CD8, nigsumenns CD25 ta 3umxkeHHs CD127, 3pocrannsa PD-1, PD-L1, TIM-3 i Fas/FasL ta
niaBuieHHs 1L-6 K mapKepiB iMyHHOTO BUCHaXEHHS 1 XPOHIYHOTO 3anajeHHs. In vitro mramu Lactobacillus
plantarum A ta Lacticaseibacillus rhamnosus S25 BusiBuIn HaiiBUpa3Hillly aHTarOHiCTUYHY aKTUBHICTh, 3HIKYIOUN
picT yMOBHO-TIIATOr€HiB Ha 2-3 MOPSIIKYA 3 CUHEPriYHUM e(EeKTOM ITPU KOMOIHOBAaHOMY 3acToCyBaHHi. In silico
aHasli3 niATBepAUuB ceseKTrUBHe 3B's13yBaHHs [AMK-niponykytouoi GAD sakTobakTepii i3 ¢pepmeHTaMy NaTOTeHiB 32
c1ab110i B3aeMO/Iii 3 KOMEHCaIaMy, 110 OOIPYHTOBYE IICUXO0i0TUYHUI MexaHi3M Aii. HaykoBa HOBU3HA MOJISITAE B
TOMY, IO BIIEPIIE HA BiTYM3HSHIN KOTOPTi BiliICbKOBOCIY>K0O0BLiB BUKOHAHO KOMIIJIEKCHY TIOPiBHSJIBHY
XapaKTePUCTUKY KAIIKOBOrO MiKpobiomy 3 ineHTudikauieio MikpobioMHUX BiAMIHHOCTEH, pejleBaHTHUX [IJIs1
6iomapkepis [ITCP, nokazaHo y3rojkeHi 3MiHu MiKpo6ioMHUX, IMyHOJIOTYHUX i 610XiMiYHMX TIOKA3HUKIB y MEXKax
OCi «KMIIEYHUK-IMYHITET-MO30K» Ta OOI'PYHTOBAHO [1I€pPCOHAi30BaHi (papmabioTnyHi nigxongu. [IpakTuyne
3HAYEHHS T10JISITa€ Y CTBOPEHHI MiAIPYHTS 17151 00'eKTUBHOI 6iosoriunoi Bepudikauii [ITCP, ctpatudikauii 3a piBHEM
6i0JI0riYHOr0 HaBaHTaKEeHHSI Ta (POPMyBaHHS [TepCOHAi30BaHUX [IPOrpaM MiKpo6ioM-OpieHTOBAaHOI KOpeKIii AJ1s
BIIPOBA)KEHHS B 3aKJIaZl OXOPOHU 3[J0pPOB’sl, peabiiTallifiHi IeHTPU Ta HaBYalbHUI npolec. Kio4oBsi cioBa:
[IOCTTPaBMATUYHUI CTPECOBUI PO3J1all, KUIIKOBUI MiKpO6ioMm, MIKpO6iOMHi 6iomMapkepy,
aHTHNOIOTMKOPE3NCTEHTHICTD, 1C6i03, iMyHHa ausperyssis, [L-6, 16S rRNA cekBeHyBaHHS, IPO6GIOTHKY,

Ncuxo6ioTrKY, papMabioTUKy, IepCcoHaNi30BaHa MeJULINHA.

2. The dissertation is devoted to the establishment and scientific substantiation of microbiome biomarkers of post-
traumatic stress disorder (PTSD) based on a comprehensive analysis of the structural and functional
characteristics of the gut microbiome, as well as to the development of pharmabiotic approaches for correcting
the identified disturbances. Its relevance stems from the rising prevalence of PTSD among people exposed to
traumatic events, especially military personnel, and the need for objective biological markers to complement
clinical diagnostics and personalise treatment. PTSD is regarded as a systemic disorder arising from the
interaction of psycho-emotional, neuroendocrine, immune and metabolic mechanisms, with a focus on the
gut-immune-brain axis as a key integrative mechanism. The study used a cohort design involving military
personnel treated in specialised institutions: 40 servicemen with clinically verified PTSD and 42 without PTSD. The
sample was formed using a standardised approach that included primary screening with the PCL-5 questionnaire



and subsequent clinical verification of the diagnosis against DSM-5 criteria in cooperation with psychiatrists.
Methods included culture-based microbiological examination of faeces, antibiotic resistance testing of isolated
opportunistic strains, 16S rRNA sequencing, biochemical blood tests, immunological examination with lymphocyte
subpopulations and markers of activation and exhaustion, in vitro modelling of inter-microbial interactions and in
silico evaluation of probiotic lactobacilli. Pronounced dysbiotic changes of the gut microbiota were established: the
proportion of opportunistic Enterobacteriaceae exceeded 65% of all isolates at concentrations &gt;10o0 CFU /ml,
Enterococcus spp. concentrations varied within 103-100 CFU /ml, and Staphylococcus aureus, including methicillin-
resistant strains (&gt;10o0 CFU /ml), was detected in all patients. A significant decrease in Lactobacillus spp. below
the reference level indicated impaired colonisation resistance and intestinal barrier function. In the group without
PTSD, normal microbiota predominated — Bacteroides spp. (27%) and Lactobacillus spp. (18%) — corresponding to
a state of eubiosis. Resistance analysis showed reduced susceptibility to ceftriaxone (up to 62%), azithromycin
(55%), levofloxacin (48%), meropenem (37%) and imipenem /cilastatin (33%); the proportion of multidrug-resistant
strains exceeded 40%, indicating the formation of a specific resistome profile. 16S rRNA sequencing revealed
reduced alpha diversity (Shannon index) with high inter- individual variability of profiles, dominance of Prevotella
copri, an increase in Proteobacteria, a decrease in Firmicutes and a deficit of butyrate-producing and barrier-
associated bacteria (Akkermansia spp.). Biochemically, hyperglycaemia (6.23 + 0.88 mmol /L) was recorded in 40%
of patients, elevated ALT and AST in 33%, elevated creatinine in 25%, together with a decrease in total protein,
indicating activation of catabolic processes. Immunologically, a decrease in CD4+ T-lymphocytes, an increase in
CD8+ and a reduced CD4/CD8 index, increased CD25 and decreased CD127, elevated PD-1, PD-L1, TIM-3 and
Fas/FasL and increased IL-6 were established as clear markers of immune exhaustion and chronic inflammation.
In vitro, the strains Lactobacillus plantarum A and Lacticaseibacillus rhamnosus S25 exhibited the most
pronounced antagonistic activity, reducing the growth of opportunistic microorganisms by 2-3 orders of
magnitude with a synergistic effect upon combined use. In silico analysis confirmed the selective binding of GABA-
producing lactobacilli GAD to pathogen enzymes with weaker interaction with commensals, which substantiates a
psychobiotic mechanism of therapeutic action. The scientific novelty is that, for the first time in a domestic cohort
of servicemen, a comprehensive comparative characterisation of the gut microbiome identified differences
relevant to PTSD biomarkers, demonstrated coordinated changes in microbiome, immunological and biochemical
parameters within the gut-immune-brain axis, and substantiated personalised pharmabiotic approaches. The
practical significance lies in creating a basis for objective biological verification of PTSD, stratification by the level
of biological load and the design of personalised microbiome-oriented correction programmes for implementation
in healthcare institutions, rehabilitation centres and the educational process. Keywords: post-traumatic stress
disorder, gut microbiome, microbiome biomarkers, antibioticresistance, dysbiosis, immune dysregulation, IL-6, 16S
rRNA sequencing, probiotics, psychobiotics, pharmabiotics, personalised medicine.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

ByiacHe IlpizBumie Im's ITo-6aThKOBI Kpusiosa Mapuna Banepiisua
rOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI Kpusijosa Mapuna BanepiisHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY Cabos Bikropis [BaHiBHa
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




