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hormone (PTH), calcium, inorganic phosphorus, total and bone alkaline phosphatase, RANKL, and OPG were mea-
sured using the ELISA method. Statistical analysis was performed using ANOVA.

In the vitamin D3 deficiency group (Group 1), a significant increase in parathyroid hormone (PTH) levels was
recorded (325.6+12.8 pg/mL; p<0.05), indicating the development of compensatory hyperparathyroidism against
the background of hypocalcemia. The total calcium concentration decreased to 1.86+0.02 mmol/L (19% lower than
control values; p<0.001), while the level of inorganic phosphate declined to 1.79+0.03 mmol/L (p<0.01), reflecting
the phosphaturic effect of excessive PTH. The activity of total and bone alkaline phosphatase increased 1.5-fold
compared with controls (p<0.001), suggesting osteoblast activation under conditions of reduced mineralization ef-
ficiency. Following cholecalciferol administration (Group 1l), a substantial improvement in the biochemical profile
was observed: PTH levels decreased by approximately 18%, calcium concentration rose to 1.92+0.02 mmol/L, and
phosphorus to 2.02+0.07 mmol/L. Alkaline phosphatase activity decreased by 25-30%, indicating reduced oste-
oresorption and stabilization of bone tissue remodeling. Simultaneously, significant alterations were detected in
the RANKL/OPG system. Under vitamin D3 deficiency, RANKL levels increased to 149.2+10.0 pg/mL (p<0.05), while
OPG remained stable (= 1.6 ng/mL). This resulted in an elevated RANKL/OPG ratio (0.09+0.007 vs. 0.07+0.007 in
controls), indicating enhanced osteoclastic activity. After cholecalciferol correction, these parameters normalized:
RANKL decreased to 143.4+8.7 pg/mL, and the RANKL/OPG ratio dropped to 0.08+0.01, reflecting restoration of
osteoimmune balance.

Vitamin Ds deficiency leads to pronounced metabolic disturbances, activation of the RANKL/OPG system, and a
hyperparathyroid response, whereas correction with cholecalciferol promotes normalization of calcium-phosphate
balance, reduction of parathyroid hormone levels, and decreased enzymatic activity of alkaline phosphatase. The
obtained results confirm the regulatory role of vitamin Ds; in maintaining mineral metabolism and may serve as
experimental evidence for the development of preventive strategies against gestational complications.

Key words: pregnancy, rats, vitamin D3, calcium-phosphate metabolism, parathyroid hormone, alkaline phos-
phatase, RANKL/OPG.
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Disturbance of gut microbiota balance is considered an important factor capable of modifying the course of
cardiovascular diseases, particularly stable coronary artery disease (CAD). This paper presents the results of a study
aimed at determining the relationship between intestinal dysbiosis and key immuno-inflammatory indices that re-
flect the activity of low-grade chronic inflammation, which in turn is a provoking factor for the development and
progression of coronary atherosclerosis. The analysis included 49 individuals with stable CAD, among whom varying
degrees of dysbiotic changes were detected in a subset of patients. The evaluation was based on complete blood
count parameters with calculation of SIRI, NLR, and MLR, as well as assessment of gut microbiota composition. Com-
parison between groups demonstrated differences in systemic inflammatory response levels: patients with dysbiosis
had higher SIRI and NLR values. Moreover, a gradual increase in SIRI was observed with increasing severity of mi-
crobial imbalance, indirectly indicating a dose-dependent influence of dysbiosis on the activation of immuno-inflam-
matory mechanisms. An interesting finding was the higher prevalence of prior myocardial infarction among patients
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with dysbiosis, consistent with the hypothesis regarding the role of microbial metabolites and endotoxins in initiating
pro-atherogenic processes. The presented results highlight the clinical significance of gut microbiota assessment in
the comprehensive evaluation of patients with stable CAD, as the combination of dysbiosis and elevated immuno-in-
flammatory indices may indicate higher vulnerability to cardiovascular events. Including microbiota parameters in
routine clinical assessment may improve risk stratification accuracy and allow earlier identification of patients with
potentially unfavorable disease progression. The findings emphasize the need for further studies aimed at assessing
whether correction of dysbiosis may serve as an additional therapeutic approach in preventing CAD complications.

Key words: stable coronary artery disease, intestinal dysbiosis, immuno-inflammatory indices, systemic inflam-
mation response index (SIRI), low-grade chronic inflammation.

Connection of the publication with planned re-
search work.

This study is part of the research work of the
Department of Therapy, Family and Emergency Medicine
of the IFNMU “Structural and functional changes in
internal organs in chronic non-infectious diseases:
possibilities of drug correction” (state registration
number 0121U108893).

Introduction.

According to WHO data, the mortality rate from
cardiovascular diseases in Ukraine remains consistently
high, amounting to 772.1 per 100,000 men and 440.9 per
100,000 women. Importantly, in 70% of cardiovascular
mortality cases, the cause is stable coronary artery
disease [1].

An important component in the formation of an
atherosclerotic plaque is the immunological aspect.
Low-grade chronic inflammation is one of the main
factors contributing to plaque development and its
further progression [2]. Neutrophils, monocytes, and
lymphocytes play a key role in such aseptic inflammation.
Through cytokine signaling mechanisms and changes
in gene expression on their membranes, these cells
promote the aggregation of low-density and very-low-
density lipoprotein cholesterol within the coronary
arterial wall [3]. Both neutrophils and monocytes are
essential in this process. Neutrophils are the first cells
to respond to oxidative stress and endothelial injury
occurring in ischemic myocardium, leading to the
release of chemoattractants and promoting monocyte
adhesion from the coronary circulation to the future
atherosclerotic plaque zone, where they subsequently
transform into foam cells — the structural core of the
plaque [4, 5].

It is also known that intestinal dysbiosis leads to
endotoxemia, which can further damage the coronary
vascular wall and promote atherosclerotic plaque
formation through oxidative stress and endothelial
dysfunction. These mechanisms enhance immune
activation, ultimately contributing to the development
or progression of stable coronary artery disease (CAD)
[6, 71.

Studying the potential influence of the Systemic
Inflammatory Response Index (SIRI), neutrophil-to-
lymphocyte ratio (NLR), and monocyte-to-lymphocyte
ratio (MLR) in patients with dysbiosis on the development
and course of stable CAD may allow identification of
novel predictors of atherosclerosis detectable in routine
blood tests and establish the impact of dysbiosis on
these indices.

The aim of the study.

To investigate the impact of the presence and
severity of intestinal dysbiosis on immuno-inflammatory
index levels in patients with stable CAD.

Object and research methods.

The study was conducted in accordance with ethical
standards and the principles of the Declaration of
Helsinki.

A total of 49 patients with confirmed stable CAD
were enrolled, including 27 men and 22 women. The
diagnosis was established according to the European
Society of Cardiology guidelines (2024) [8]. Participants
ranged from 36 to 82 years old, with a mean age of
64.3+13.5 years. Prior to the implementation of any pro-
cedures, all patients provided informed voluntary con-
sent to participate.

The following immuno-inflammatory indices were
calculated: Systemic Inflammatory Response Index
(SIRI), monocyte-to-lymphocyte ratio (MLR), and
neutrophil-to-lymphocyte ratio (NLR). Reference values
for SIRI were considered to be 0.5-1.5 [9, 10].

Gut microbiota assessment included quantitative and
qualitative analysis. Samples were cultured on selective
and differential media: Sabouraud agar with glucose (for
Candida), Endo agar and lactose agar (for enterobacteria
and lactose fermentation), 5% blood agar (for hemolysis
assessment), thioglycolate medium (for anaerobes),
Simmons citrate agar (for citrate utilization), bismuth-
sulfite agar and Wilson-Blair medium (selective for
Salmonella and Shigella). Cultures were incubated at 35-
37°C (Sabouraud at 25-28°C) for 24-72 hours depending
on the medium.

Two groups were formed: group 1 — patients with
stable CAD and dysbiosis (n=23), group 2 — patients
with stable CAD without dysbiosis (n=26). Group 1 was
subdivided into three subgroups based on the dysbiosis
index (according to the Gromashevsky Institute method,
Kyiv): DI = (3 opportunistic flora + 3 pathogenic flora)
/ S normal flora. Accordingly, patients with stable CAD
were categorized as follows: those with mild dysbiosis
(DI 1-10), those with moderate dysbiosis (DI 10—100),
and those with severe dysbiosis (DI >100) [11]

Statistical analysis was performed using Microsoft
Excel and STATISTICA 11.0. For non-normally distributed
data (Kolmogorov—Smirnov and Shapiro-Wilk tests),
medians (Me) and interquartile ranges (IQR) were
calculated. Comparisons between two independent
groups used the Mann-Whitney test. Odds ratios (OR)
with 95% ClI were calculated using Fisher’s exact test. A
p-value <0.05 was considered statistically significant.

To analyze the effect of dysbiosis severity on
immunological indices, the Kruskal-Wallis test and
pairwise Mann-Whitney tests with Bonferroni correction
were used.

Research results and their discussion.

In the cohort with stable CAD and dysbiosis, SIRI
and NLR values were significantly higher compared
with patients without dysbiosis: 1.77-fold and 1.47-fold,
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respectively (table 1). MLR did not differ significantly
between groups.

Table 1 - Immuno-inflammatory indices
in patients with stable CAD

Index Patients wit'h s.table Pa'tients with 'sta.ble CAD p
ICAD and dysbiosis, n=23| without dysbiosis, n=26

SIRI 1,59 (1,04; 4,63) 0,90 (0,67; 1,82) 0,03

MLR 0,24 (0,15;0,5) 0,21 (0,16; 0,28) 0,24

NLR 3,6 (2,35; 5,95) 2,45 (1,96; 3,53) 0,04

Notes: the average values are presented as the median and the
interquartile range Me (Q1; Q3).

Among the 23 patients with dysbiosis, 8 had severe,
8 moderate, and 7 mild dysbiosis according to the
dysbiosis index (table 2).

Table 2 - Distribution of dysbiosis severity

Dysbiosis grade Index value n (%)

Mild 1,10 (0,905; 4,365) 7 (30,4%)
Moderate 26,8 (12,3; 50,0) 8 (34,8%)
Severe 309,5 (100,08; 1272,25) 8 (34,8%)

Notes: the average values are presented as the median and the
interquartile range Me (Q1; Q3).

SIRI increased progressively with increasing dysbiosis
severity (table 3).

Table 3 - SIRI by dysbiosis severity

Dysbiosis grade SIRI
Mild, n=7 1,44 (0,63; 1,75)
Moderate, n=8 2,01 (1,01; 4,59)
Severe, n=8 4,66 (1,4; 6,74)

Notes: the probability of differences between the indicators is p>0.05.

The median SIRI value was 1.44 (0.63; 1.75) in mild
dysbiosis, 2.01 (1.01; 4.59) in moderate dysbiosis, and
4.66 (1.40; 6.74) in severe dysbiosis. According to the
non-parametric Kruskal-Wallis test, no statistically
significant differences were found between the mild,

moderate, and severe dysbiosis groups (H=4.74;
p=0.09). Pairwise post-hoc comparisons (Mann—
Whitney test with Bonferroni correction) also did not
reveal any significant differences between the groups.
In the pairwise comparison between mild and severe
dysbiosis, SIRI was higher in the severe dysbiosis group;
a borderline statistical significance was observed
(p=0.056). However, after correction for multiple
comparisons (Bonferroni), this difference did not reach
statistical significance (p_corr >0.05).

A clear tendency toward increasing SIRI values
with higher dysbiosis severity was identified, and the
difference between mild and severe dysbiosis reached
a borderline level of significance (p=0.056). These
findings suggest a gradual, dose-dependent elevation of
systemic inflammatory response with increasing severity
of intestinal dysbiosis (fig.).

In the cohort of patients with stable CAD and a
history of dysbiosis, myocardial infarction (MI) was more
frequently observed. Ml was detected in 7 patients
(30.4%) in the dysbiosis group, compared with only one
case in the group without intestinal dysbiosis (3.8%).
Thus, the presence of intestinal dysbiosis in patients with
stable CAD increases the risk of coronary atherosclerosis
destabilization and leads to the development of Ml
(OR=10.94, 95% ClI [1.23-97.46], p=0.02).

The obtained data indicate that in the dysbiosis group
the median SIRI value of 1.59 (IQR 1.04; 4.63) exceeded
the reference threshold (SIRI<1.5), which is consistent
with findings from a cohort of patients with rheumatoid
arthritis, where an elevated systemic inflammation
response index (SIRI) above 1.72 was associated with
nearly a twofold increase in the risk of major adverse
cardiovascular events (MACE) [12]. A significantly
higher SIRI level in patients with dysbiosis and stable
CAD may suggest that dysbiosis is an independent
factor contributing to enhanced immuno-inflammatory
activity, likely through increased production of
lipopolysaccharides by pathogenic microbiota and
their translocation into the bloodstream, subsequently
activating the TLR4 signaling cascade and stimulating
the release of pro-inflammatory cytokines (TNF-a, IL-1,

IL-6) [13].

.

SIRI

%' °

It is well known that chronic low-grade
inflammation is a key trigger of atherosclerotic
plaque development and progression. For its
comprehensive assessment, immunological
indices such as MLR and NLR should be
considered [14, 15]. The MLR reflects
the mobilization of monocytes and their
differentiation into macrophages and later into
foam cells. In our study, MLR also demonstrated
atendencytoincreasein patients with dysbiosis,
although the difference did not reach statistical
significance based on median values (p=0.24).
We observed a significant increase in NLR in
the dysbiosis group with stable CAD (p=0.04).
A study conducted in a cohort of patients with
CAD showed that an elevated monocyte-to-
lymphocyte ratio is an independent predictor
of adverse cardiovascular and cerebrovascular
events [16].

Analysis of subgroups with different

Mild Moderate

.
Severe

degrees of dysbiosis demonstrated a gradual

Figure — Distribution of the SIRI index depending on the degree of dysbiosis.

increase in SIRI levels from mild to severe
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dysbiosis. Although the Kruskal-Wallis test did not reveal
statistically significant differences across all three groups
(H=4.74; p=0.09), pairwise comparison between mild
and severe dysbiosis showed borderline significance
(p=0.056), which may indicate a dose-dependent
immune response to the degree of microbiocenosis
disruption. This trend fully aligns with current concepts
regarding the role of gut metabolites and endotoxins
in enhancing low-grade chronic inflammation and
increasing the risk of coronary disease progression [17].

Conclusions.

1. Patients with stable coronary artery disease (CAD)
and intestinal dysbiosis exhibit a significant increase in
systemic immuno-inflammatory activity, manifested by
elevated SIRI and NLR levels.

2. Intestinal dysbiosis in patients with stable CAD
contributes to its destabilization and increases the risk
of myocardial infarction.

Prospects for further research.

Future studies should focus on an in-depth evaluation
of the immuno-inflammatory response in patients
with stable CAD and intestinal dysbiosis by assessing
the concentrations of pro-inflammatory cytokines,
particularly IL-6 and IL-18, as potential early biomarkers
of systemic inflammation. Another important direction
involves the investigation of gut microbiota-derived
metabolites — levels of trimethylamine-N-oxide (TMAOQ)
and short-chain fatty acids (SCFAs), which would
provide a comprehensive understanding of the impact
of dysbiosis on atherosclerosis progression through
metabolic and inflammatory mechanisms. Integrating
cytokine profiles with microbiome-associated markers
may contribute to the development of more accurate
models for predicting cardiovascular event risk.
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IMYHO3ANAJbHI IHAEKCU B XBOPUX HA CTABI/IbHY ILLEMIYHY XBOPOBY CEPLA
TA CYNYTHIA ANUCBIO3 KULLKWK

[ep:kaBHa ycTaHOBa «IBaHO-PpaHKIBCbKUI HALiOHAAbHUIA MegUYHUI YHIBEPCUTET»
(m. IBaHO-PpaHKiBCbK, YKpaiHa)
markianprijma91@gmail.com

lopyweHHA 6anaHCy KUWKOBOI MiKpobiomu po32190aembca AK 8axcausuli pakmop, AKuli 30amHuli 3miHroeamu
nepebie cepyeso-cyOUHHUX 30XB80PHOBAHb, 30Kpema cmabinbHoi iwemiyHoi xeopobu cepusa (IXC). ¥ pobomi
npedcmasneHo pesyanbmamu 00CAiOHeHHS, CAPAMOBAHO20 HO 8U3HAYEHHS 830EMO38’A3KY MiX OUCOIO30M KUWKU
ma KA4Yo8UMU iIMyHO3ANAAbLHUMU IHOEKCamu, W0 8i00bpaxaroms aKmMueHICMb XPOHIYHO20 3aMasaeHHA HU3bKOI
iHmeHcusHOCMI, AKE 8 CBOIO Yepay € MPOBOKYOHYUM haKMOopomM 00 PO38UMKY MA MpPo2pecys8aHHA amepocKaeposy
cyOuH cepusa. [o aHanizy eKka4eHo 49 ocib 3i cmabinbHoto IXC, ceped AKUX y YACMUHU rayieHmie eusaenanu
pi3Hi cmyneHi ducbiomuyHux 3miH. OUiHOBAHHSA MPOBOOUAU HA OCHOBI MOKA3HUKI8 3020/1bHO20 AHAsI3Y KPOoEi i3
pospaxyHKkom SIRI, NLR ma MLR, a makox eus4eHHA cKaady mikpobiomu Kuwku. [MopisHAHHA Mixc epynamu
Mpoo0emMoHCcMpy8saso 8iOMIHHOCMI 8 pieHAX cucmeMHoI 3anasnbHoi 8idnosidi: nayieHmu 3 ducbiozom manu suwi
3Ha4yeHHA SIRI ma NLR. Mopsd i3 yum criocmepieasca nocmynosuli npupicm SIRI'y mipy nioguweHHsa iHmeHcusHocmi
MnopyweHHA MiKpobH020 CKAady KUWKU, W0 orocepedKosaHo ceidyums npo 00303anaexHuli enaue oucbiosy Ha
aKmueauito iMyHo3amnasnbHUX MexaHiamie. LliKagor 3HAXiOKOK cmasno 3pOCMAHHA 4Yacmomu repeHeceHo20
iHpapkmy miokapda ceped xeopux i3 OUCHio30M, WO Y3200XYEMbCA 3 2iMOME30H0 PO Posab MiKpobHUX memabosimis
i eHOOmMOKcuHie y 3anycky npoamepoz2eHHUX npouyecie. HasedeHi pe3yabmamu nidKpecaooms KaiHiyHy
3Ha4Yywicme OUIHKU MIKpobiomu KUWKU 8 KOMIl/AeKCHOMY Mioxodi 0o nayieHmis 3i cmabinsbHoto IXC, ocKinbKu
NoeOHaHHA Oucbiozy ma nidsuuwjeHUx iMyHO3anasnbHUxX iHOeKcie Moxce 8kasysamu Ha binblwy ypaszanusicmes w000
KapodiosackynapHux nooili. TAKOXC 8KAOYEHHS MOKA3HUKI8 MiKpobiomu 0o cmaHOapmMHOI OUiHKU cmaHy nayieHmis
MOXce nidsuwumu moyYHicms cmpamugbikauii pusuky ma 00380Aumu paHile 8u3HAYamMu X80pux i3 nomeHyiliHo
Hecnpuamausum nepebicoM 3aX80PHOBAHHSA. Y3a2a1bHEHHA pe3yanbmamis MiOKpecae 8axaugicmes nooanbwiux
00cni0MceHb, CPAMOBAHUX HA OUiHKY Moxcaueocmeli Kopekuii ducbiody sk 000amKo8020 mepanesmuyHo20
nioxody 8 npoginakmuuyi ycknadHeHs IXC.

Knrouoei cnoea: cmabinbHa iwemiyHa xeopoba cepud, Kuwkosuli 0ucbios, iMyHO3ananbHi iHOeKcu, [HOeKc

cucmemHoi 3ananbHoi 8i0noeidi (SIRI), xpoHiyHe 3arnaneHHs HU3bKOT iHmeHcusHocm.

38’A30K nybnikauii 3 nhaHoBMMM HayKoBO-goCNig-
HUMU poboTamu.

[aHe pocnigeHHA € dparmeHTOM HayKoBO-40-
cnifgHuUbKOI poboTn Kadeppu Tepanii, cimeilHoi Ta
eKkcTpeHoi megnunum MO IGPHMY «CTpyKTypHI Ta QyHK-
LiOHaNbHi 3MiHW BHYTPILWHIX OPraHiB Npu XPOHIYHMX
HeiHEeKUiHUX 3aXxBOPHOBAHHAX: MOXAMBOCTI Meau-
KaMeHTO3HOI KopeKLii» (Homep AeprkaBHOI peecTpaLii
0121U108893).

Bctyn.

3a paHmmu BOO3, piBeHb CmepTHOCTI Big cepue-
BO-CYAUHHMX 3aXxBOPKOBaHb B YKpaiHi 3anuwaerbca
cTabinbHO BMCOKUM Ta cKnagae 772,1 Ha 100000 Hace-
NeHHA cepeg vonosikie Ta 440,9 Ha 100000 HaceneHHs
cepep, *KiHOK. 3oKkpema B 70% BMNaAKiB CMePTHOCTI Big,
cepLeBo-CyAUHHUX 3aXBOPIOBAHb NMPUUYNHOIO € CTabisb-
Ha iwemivyHa xBopoba cepug [1].

BaxknuBmm acnekTom y GpopmyBaHHI aTepoCKnepo-
TUYHOI 61AWKM € iMyHOMOriYHMIA. Came XpPOHiYHe 3ana-
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JIEHHA HU3bKOT iIHTEHCUBHOCTI € OAHUM i3 OCHOBHUX baK-
TOpIB, LLLO CNPUAE PO3BUTKY aTEPOCKNEPOTUYHOI BAALIKN
Ta noganbluomy ii nporpecysaHHto [2]. KntouoBy ponb y
bopMmyBaHHI TaKOro poay acenTUYHOro 3ananeHHn Bigi-
rpatoTb Taki PopmeHi enemeHTU AK: HeUTPodiNn, MoHO-
umtn, nimdoumTtn. JaHi KNITUHW 3aBAAKM CUTHANBHUM
LMTOKIHOBMM MeXaHi3maM Ta 3MiHOK eKCcnpecii AeAKnx
reHiB Ha NMoBepXHi BNAaCHMX MembpaH cnpuaAloTb arpera-
LT XonectepmnHy NiNnonpoTeiAiB HU3bKOI LWiNbHOCTI Ta fi-
nonpoTeifiB AyXKe HWU3bKOT LWiNbHOCTI B CYAUHHIN CTiHL,i
KopoHapHoro pycna [3]. Baxkausy posb y LbOMY NPOLLECi
BiZirpatoTb AK HEUTpPodinm, Tak i MoHouMTU. HenTpodinm
€ Nepwnmmn GOPMEHUMM e/IEMEHTAMMU, LLLO pearyroTb Ha
OKCMAATUBHUI CTPeC Ta MOLWKOAMKEHHA eHAOTeN o, AKi
BiAOyBalOTbCA B iLLEMi30BAaHOMY MiOKapAi, Wo npusBo-
ONTb 00 BUAINEHHAMM HMMW XEMOATPAKTAHTIB i cnpu-
AHHIO aAaresii MOHOUMTIB 3 KOPOHAPHOIO pycna B 30HY
bopMyBaHHA MaltbyTHBOT aTEPOCKIEPOTUYHOIT BAALLKM 3
noganbloo iX TpAaHCHOPMAL,i0 Y TaK 3BaHi «NiHABI KAi-
TUHW». OCTaHHI CTaHOBAATL cO6OI0 AAPO aTepOoCKNepo-
TUYHOI 6nawWwkK [4, 5].

BigomMO TaKoK, WO KuwKoBui Aucbios npusBo-
ONTb A0 BUHWUKHEHHA eHOOTOKCUMMII, WO TAKOX MOXKe
CNyryBaTM AK A0AaTKOBUM (aKTop yparKeHHA CyguH-
HOI CTiIHKM KOPOHApPHOro pycna Ta CNPUAHHIO YTBOPEH-
HS aTepPOCKNEPOTUYHOI BAALIKKM Yepe3 MPOBOKYBAHHA
OKCUAATUBHOTO CTpPeCy Ta MOLIKOAMEHHA eHAOoTenito.
[aHi mexaHi3amu cnpusatoTb Binbll aKTUBHIN iMyHONOTIY-
Hii BiANOBIAj, WO NPU3BOAMUTL B KIHLEBOMY PO3BUTKY 40
BUHWKHEHHS YM NporpecyBaHHA cTabinbHoi IXC [6, 7].

BuBYeHHA iIMOBIPHOro BMAMBY iHAEKCY CUCTEMHOI
3ananbHoi Bignosiai (SIRI), HenTpodinbHO nimboumTap-
Horo cnieeigHolweHHsA (NLR), moHouwuTapHo nimdouu-
TapHoro cnisBigHoweHHA (MLR) y nauieHTiB i3 ancbio-
30M Ha PO3BUTOK Ta nepebir ctabinbHoi IXC go3BOAUTD
B MalibyTHboMy chopmyBaTV HOBI NPEAUKTOPU PO3BUT-
Ky aTepOCKNepOo3y Yy 3ara/lbHOMY aHai3i KPOBi, @ TaKOX
BCTAaHOBWTM BMJIMB HA HUX KMLLIKOBOTO AncHiosy.

MerTa gocnigyKeHHs.

Jocnigntn BNAMB HasBHOCTI AMcbiosy Ta cTyneHs
MNOro BMPaXKeHOoCTi Ha PiBHi iMyHO3anaNbHUX iIHOEKCIB Y
XBOPMX Ha cTabinbHy IXC.

O6’eKT i meTOAU AOCNiAXKEHHSA.

JocnigykeHHA npoBoAMAKM BiANOBIAHO OO0 €TUYHMUX
HOpPMaTMBIB Ta NpUHUMNIB lenbCiHCbKOi Aeknapalii 3
npas NOLUHW.

Y pocnigxeHHi B3anm yyactb 49 nauieHTiB i3 nig-
TBEPAKEHUM AiarHO30M CTabifbHOI ilemiyHOT XBOpO6M
cepuA, cepen AKMX 27 YONOBIKiB Ta 22 *KiHOK. [liarHo3
BCTAHOB/OBA/IN BiANOBIAHO A0 pekomeHAaauilt €Bpo-
nelrcbKoro KapgionoriyHoro ToBapucTea (2024) [8]. Bik
Yy4YacCHUKIB Konueasca Big 36 g0 82 pokiB; cepeaHilt BiK
cknae (64,3+13,5) poky. [lo noyaTky 6yab-AKMX npoue-
ayp yci naujieHTM Haganu iHpopmoBaHy A06pPOBINbHY
3rofly Ha y4acTb.

O6uuncnioBann HacTynHi iMyHo3anasbHi  iHAEKCK:
iHOeKC cucTeMmHoil 3ananbHoi Bignosiai (SIRI), moHouu-
TapHo nimdoumnTapHe cnisBigHoweHHA (MLR) Ta HeW-
TpodinbHO nimooumTtapHe cnisigHoweHHA (NLR). 3a
pedepeHTHI 3HAYeHHA IHAEKCY CUCTEeMHOI 3ananbHOi
Bianosiai npuiHaTo (SIRI) 3HaueHHAa 0,5-1,5 [9, 10].

BusHauyeHHA cTaHy MiKpo6iomy KULLIKM NPOBOAMNOCH
AK KiNbKICHO, TaK i AKicHO. [laHa OLjiHKa npoBoAnnach
3aBAAKM MNOCiBY 3pasKiB Ha CeneKkTUBHI Ta andepeHLi-
a/IbHO-AiarHOCTUYHI NOXKMBHI cepepoBuwa: Cabypo arap

3 I/110K03010 (AN1A BUAineHHs rpubis poay Candida), arap
EHA0 Ta nakTo arap (4N BUABMEHHA eHTepobaKTepil Ta
oLiHKKN depmeHTaLii nakTo3m), 5% KpoB'AHMI arap (gnn
BM3HAYEHHA TEeMONITUYHMX BIACTUBOCTEN MiKpoopra-
Hi3miB), Tiornikonese cepefoBulLe (o5 KyNbTUBYBAHHA
aHaepobis), untpatHuii arap CimncoHa (ana BU3HAYeH-
HA 34aTHOCTi A0 yTwnisauii uuTpaty), BicmyT-cynbdit
arap Ta arap BinbcoH-Bnepa (cenektusHi cepesosuLLa
ana Salmonella Ta Shigella). MociB BUKOHYBanu WTpU-
XOBMM MeToA0M abo LIASXOM iHOKynALil Brnb cepeno-
BMLLA (1A HaNIBPIAKKUX | PIAKUX cepesoBULY), Aani iHKY-
bysanu npu Temnepatypi 35-37 °C (Cabypo — 25-28 °C)
npotArom 24-72 ropa 3anexHo Big cepefosuLla.

CboopmoBaHO ABi rpynn oBCTEKEHWUX MaLiEHTIB:
neplua rpyna — xBopi Ha cTabinbHy IXC i3 ancbioszom (23
nauieHTn) Ta gpyra rpyna — xBopi Ha cTabinbHy IXC 6e3
amncbiosy (26 nauieHTiB). B cBOtO Yepry, neplua rpyna no-
Ainanace Ha 3 NiArpynu 3a/1eXKHO Big, cTyneHa aucbiosy,
AKMI BM3HAYABCA 3HAYEHHAMM iHAEKCY AMCOIOTUYHMX
3pylleHb 3a MeToanKo MiKpobiosoriyHoro iHCTUTYTY
im. MpomalueBcbKkoro, Kuis: I43= Y(ymoBHO-naToreHHa
dnopa)+ 5 (natoreHHa ¢nopa)/ S (HopmanbHa pnopa).
BianosigHO ANA NaUieHTIB 3 N€rKMM cTyneHem aucbiosy
i ctabinbHoto IXC( 143 — 1-10), nawieHTiB 3 MOMipHUM CTy-
neHem amcbiosy i ctabinbHoto IXC (14,10-100 ), nauieHTis
3 BMparkeHUm cTyneHem amcbiosy (14>100) [11].

CTaTUCTUYHY O0BPODBKY OTPUMAHMX PE3yNbTaTiB BU-
KOHaHO 3a gonomoroto nporpamu Microsoft Excel Ta
nporpamu STATISTICA 11.0. Ons BMbipOK, WO He Bigno-
BiflaAn HOpManbHOMY po3noginy 3a Tectamu Konmoro-
posa-CmupHoBa Ta LWanipo-Yinka, obuncniosanm megia-
HK (Me) Ta MixkKBapTUAbHMIA po3max (IQR). MopiBHAHHA
Mi>K ABOMA He3a/IeXXHUMW rpynaMmn BUKOHYBaAW 3a 40-
NOMOrOK HenapameTpuyHoro Kputepito MaHHa-YiTHi.
[Ons ouiHKM acouiauii mix Anc6io30M KULLIKK Ta puU3K-
KOM iHbapKTy Miokapaa 6ys0 npoBefeHO po3paxyHOK
BigHoweHHA waHciB (Odds Ratio, OR) sp 95% foBipumm
iHTepBasom, AKMIM 6a3yBaBCcA HA pes3ynbTaTax TOYHOTrO
Tecty ®Piwepa. CTaTUCTUYHO 3HAYYLLMMM BBAXKAAW BiA-
miHHOCTI npwn p<0,05.

Ons aHanisy BNAMBY cTyneHs Aucbiosy Ha piBHi
iMYHOIOTIYHMX HAEKCIB BMKOPUCTOBYBA/IM Hemapame-
TPUYHUIN OAHODAKTOPHUIM AucnepciiHMii aHanis Kpa-
ckena-Yonnica 3 noganbluMmu nonapHummn post-hoc
NOPIBHAHHAMM 33 KpuTepiem MaHHa-YiTHi 3 KOpeKLUi€to
BoHdeppoHi. CTaTUCTUYHY 3HAYYLLiCTb BU3HAYaAU Npwm
p<0,05.

Pe3ynbTati aocnigKeHHs Ta ix 06roBopeHHs.

BiamiueHo, Lo cepes KOrOPTU XBOPUX Ha CTabifbHY
IXC Ta gMCcbHi03 KMLWIKKM 3HAYEHHS iMyHO3anaibHUX iHAEK-
cie SIRI Ta NLR 6ynu BiporiAHO BULLMMU, Hi3K Y KOrOpTi
obcTexkeHMx naujieHTiB 6e3 BepudikoBaHoro ancbiosy: y
1, 77 pasaTaB 1,47 pasa, sianosigHo (tabn. 1). CepeaHi
3Ha4YeHHA iHgekcy MLR BiporigHo He Bigpi3HAAUCA MiX
rpynamm CnocTeperKeHHs.

Hamu BU3HayeHo, Wwo cepes 23 XBOPUX Ha CTabifbHY
IXC i3 ancbiozom — 8 manu BaKKuUi cTyniHb ancbiosy, 8 —
NOMipHWIA Ta 7 NErKUI CTYNiHb, BUXOAAYM 3 06YMCNEHUX
3HauyeHb iHAeKcy AMcbiosy ana gaHux rpyn (taéa. 2).

Y nauienTiB 3 pisHUM cTyneHem aAncbiosy Bia3Ha4YeHO
noctynose 3pocTaHHA piBHA SIRI (Taba. 3).
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Tabnuusa 1 — NMokasHMKM iMyHO3ananbHUX iHAEKCIB
y 0b6cTeXKeHUX nauieHTiB i3 ctabinbHoto IXC

XBopi Ha cTabinbHy IXC| XBopi Ha cTabinbHy IXC
Mokas-| ", . .
i3 AncHio30M KMLLKK, 6e3 ancbiosy KULLKMK, p
HUK
n=23 n=26
SIRI 1,59 (1,04; 4,63) 0,90 (0,67; 1,82) 0,03
MLR 0,24 (0,15; 0,5) 0,21 (0,16; 0,28) 0,24
NLR 3,6 (2,35; 5,95) 2,45 (1,96; 3,53) 0,04

MpuUMiTKK: cepeaHi 3HaYeHHA NOAAHI B BUMALT MefliaHWN Ta MiXKKBap-
TunbHOro posmaxy Me (Q1; Q3).

Tabnuusa 2 — Po3nogin xBopux Ha ctabinbHy IXC
3a/1e3KHO Big, cTyneHsa auc6iosy KULKK

Crvninb auc6ios CepefHi 3Ha4YeHHs nokas- | KinbKicTb ocib B
y A Y HUKa niarpyni, abce. (%)
TNerkuit 1,10 (0,905; 4,365) 7 (30,4%)
MomipHni 26,8 (12,3; 50,0) 8(34,8%)
TAXKNUN 309,5 (100,08; 1272,25) 8(34,8%)

NpumiTKK: cepesHi 3Ha4YeHHA NoAaHi B BUTNAAI MefiaHN Ta MiXKKBap-
TUNbHOro posmaxy Me (Q1; Q3).

Tabnunua 3 — NokasHuKuM iHaekcy SIRI B XBopux Ha
cTabinbHy IXC 3aneKHo Big cTyneHA aucbiosy

CTtyniHb Ancbiosy BenwnuunHa SIRI
Nerkuin, n=7 1,44 (0,63;1,75)
MomipHwuit, n=8 2,01 (1,01; 4,59)
TAXKMIA, N=8 4,66 (1,4; 6,74)

NpPUMITKK: BipOTiAHICTb Pi3HUL] MiK NoKasHUKamu p>0,05.

CepepaHe 3HaveHHa SIRI ctaHosuna 1,44 (0,63; 1,75)
npw nerkomy gucbiosi, 2,01 (1,01; 4,59) — npu nomip-
Homy Ta 4,66 (1,4;6,74) — npun TAXKOMY CTyneHi Amcbi-
03y. 3a pesynbTatamu HenapamMeTpUYHOro KpuTepito
Kpackena-Yonnica He BMABNAEHO CTAaTUCTUYHO 3HAYU-
MMX BigMiHHOCTEN MiK rpynamm NIerkoro, NOMipHOro Ta
TAXKOro aucbiosy (H=4,74 p=0,09). MonapHi post-hoc
nopisHAHHA (MaHHa-YiTHi 3 KopeKuieto BoHbeppoHi)
TaKO He NoKasa/iv AOCTOBIPHMX BiAMIHHOCTEN MiX rpy-
namu. Y nonapHoOMy NOpPiBHAHHI MiXK IETKUM Ta TAXKKUM
cTyneHAmu aucbiosy SIRI 6yB BULWMM Yy Fpyni TAXKKOIO
Amcbioly; crnocTepiranacs meXKoBa CTaTUCTUYHA 3Hauy-
wictb (p=0,056). OgHak, nicns KOpeKLuii 338 MHOXWHHI
nopisHAHHA (Bonferroni) pisHuua He gocsarna ctatucTuy-
HOI 3HauywwocTi (p_corr>0,05).

OTpumaHi AaHi csigyaTh, WO B rpyni 3 aucbiozom
megiaHa SIRI 1,59 (IQR 1,04; 4,63) nepesullyBana pe-
depeHTHe (SIRI<1,5), WO y3roasKyeTbca 3 pesyabraTamm
[OCNIAKEHHA KOTropTM MaLiEHTIB i3 peBMaToigHMm ap-
TPUTOM, B AKOMY MiABULLEHHA PiBHA IHAEKCY CUCTEMHOI
3ananbHoi Bignosiai (SIRl) noHag 1,72 acouiotoBanocs
3 MaliXKe ABOPA30BUM MiABULLEHHAM PU3UKY PO3BUTKY
cepinosHnx cepueBo-cyamHHMX nogaint (MACE) [12]. Bipo-
riZiHO BMLWMI piBeHb NoKa3sHKKa SIRI y rpyni navieHTiB 3
auncbiosom Ta ctabinbHoto IXC moxke ByTn cBigYeHHAM
TOro, Wo AMchio3 € He3aneXKHUM GaKTOPOM BMIMBY Ha
36iNblLUEeHHA iIMyHO3ananbHOI peaKLii opraHiamy, Mmo-
BipHO 4Yepe3 36inblUeHHA NpoAyKyBaHHA Ainonoica-
XapuaiB naToreHHow MiKpodaopo Ta MOTPaNAAHHIO
OCTaHHIX Y KPOB'AHE PyC/l0 3 NOAANbLUOK AKTMBALLED
TLR4-cMrHanbHOMO Kackaay i CTUMYNALLIEID BUBINIbHEHHA
nposananbHux umTokiHie (TNF-a, IL-1B, IL-6) [13].

AK BiZOMO, XPOHIYHWUI 3ananbHUI NPOLEC HU3bKOI
iHTEHCMBHOCTI € NPOBOKYOUYMM GaKTOPOM PO3BUTKY Ta
nporpecyBaHHA aTePOCKAEPOTUYHOI BAALWKKM. [ KOM-
JIEKCHOT 0r0 OL,iHKM BApTO ONMPATMCb Ha TaKi imyHo10-
riyHi ingekem Ak MLR Ta NLR [14, 15]. 3HauyeHHs iHAeKcy
MLR Bigobparkae akTUBHICTb Mobinisauii MoHoLMTIB ANA
noAanbwoi ix TpaHchopmauii y makpodaru i srogom y
«MiHABI KNITUHM». Y HAWOMy AOCANIAMKEHHI MOKA3HUK
MLR Takox BMABMB TEHAEHL0 A0 MiABULLEHHA Y MaLi-
€HTIB i3 Ancbio3zom, xoya 3a MeZiaHHUMU 3HAYEHHAMMU
Pi3HULA He JOCATNa CTaTUCTMYHOI 3HauywocTi (p=0,24).
Hamu BigmiveHe nigsueHHA nokasHuka NLR y rpyni 3
ancbiosom Ta ctabinbHoto IXC (p=0,04). Y pocnigxeHHi,
npoBeAeHOMY cepef KOrropTu nauieHTiB i3 IXC, BusB-
NeHo, Wo nigsuLLeHe CNiBBIAHOWEHHA MOHOUMTIB 40
NiMPoUUTIB € HE3ANEKHUM MPOTHOCTUYHUM PaKTOPOM
HEeCnpUATAMBUX CEPLEBO-CYAMHHUX Ta LepebpoBackKy-
NAPHUX nogain [16].

AHani3 nigrpyn i3 pisHMm cTyneHem aucbiosy npo-
LEeMOHCTPYBaB NOCTynoBe 3pocTaHHA piBHA SIRI y Ha-
NPAMKY Bif, IerkKoro Ao TAXKoro aucbiosy. Xoua Kpute-
pin Kpackena-Yonnica He BUABMB CTAaTUCTUUYHO 3HAYYLLLOT
pi3HMLi MiXK ycima Tpboma rpynamu 3arasom (H=4,74;
p=0,09), nonapHe NOPIBHAHHA MiX NETKUM Ta TAXKKUM
AMCcHio30M MPOAEMOHCTPYBANIO MEXKOBY 3HauyLicTb
(p=0,056), Wo MOXKe CBiAYMTN MPO [0303aNEXKHY peak-
Ljit0 iIMyHHOI CMCTEMW Ha CTyNiHb NOpyLIeHHA MiKpobio-
LeHo3y. Taka TeHAEeHLiA NOBHICTIO BiANOBIAAE Cy4aCHUM

BuABneHO YiTKy TeHAEeHLi0 A0 3POCTaHHA
SIRI 3 NigBULLEHHAM CTyMeHsA TAXKKOCTi aAncbi-
03y, i Pi3HULA MiXK NEerkKMM Ta TAXKMM ancbi-

030M A0CArana MEeKOBOro PiBHA 3HAYYLLOCTI r
(p=0,056). Lli pe3ynbtaTin cBig4aTh NPO MOCTY-
nose A030-3aJIeXKHe MiABULLEHHA CUCTEMHOI st

3ana/ibHOT BiANOBiAj 3i 36iNbLUEHHAM TAMKOCTI
KMLKoBOro ancbiosy (pumc.).

Y KoropTi naujeHTis i3 cTabinbHoto IXC Ta | z
aucbiosom B aHamHesi yacTiwe suaBAAAM |

iHbapKkT miokapaa (IM). OcTaHHin 6yB BMAB- 3¢
nennin B8 7 (30,4%) nauieHTiB B rpyni XxBopux
3 aucbiosom, a Takox 1 Bunagok IM y rpyni 5l

nauieHTie 6e3 gucbiosy KnwkmM (3,8%). Takum
YMHOM, HAABHUI ANCOIO3 KULLIKM B XBOPUX HA
cTabinbHy IXC nigsuwye pusunky aecrabinisauii
KOPOHAPHOr0 aTepoCK/iepo3y Ta MPU3BOAUTbL

;

L

no pos3sutky IM (OR=10,94, 95% Cl [1,23-

H H
Nerkui Baxckuin

MoMipHuia

97,46, p=0,02).

PucyHoK — Po3nogin nokasHuKa SIRI 3anexHo Big cryneHa gucbiosy.
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YAB/IEHHAM MPO POJib KMLWKOBUX MeTaboniTiB Ta eHAo-
TOKCWHIB Y MOCU/IEHHI XPOHIYHOro 3ananeHHA HU3bKOI
iHTEHCMBHOCTI Ta PWU3WMKY NPOrpecyBaHHA KOPOHAPHOI
nartonorii [17].

BucHoBKM.

1.Y nauieHTiB 3i cTabinbHo IXC Ta AMCHiO30M KULLIKK
CMOCTepiraeTbcA [OCTOBIPHE MiABULLEHHA CUCTEMHOI
iMyHO3anasIbHOI aKTMBHOCTI, O NPOABAAETbCA 36iNb-
WeHHAM nokasHuKiB SIRI Ta NLR.

2. Ancbio3 KMLWKKM B XBOpPUX Ha cTabinbHy IXC oby-
MOBJHOE Ti AecTabinisauiio Ta NigBULLYE PU3UK PO3BUTKY

cTabinbHin IXC Ta AMCBio3i KULLIKKN WAAXOM BU3HAYEHHA
KOHLEHTPaLin nNpo3anasibHUX LMTOKIHIB, 30Kkpema |/1-6
Ta I/1-18, sK NoTeHUiiHMX paHHiIX BiomapKepis cuctem-
HOro 3ananeHHA. BogHoyac BaXKAMBMM HAaNPAMOM € 0-
CNiayKeHHA MeTaboiTiB KMLWKOBOI MiKpobioTK — piBHIB
TMAO (TprmeTmnamiH-N-oKcK) Ta KOPOTKOIAHLOTOBUX
KUPHUX KncnoT (KHKK), wo A03BoAUTb KOMMNEKCHO OLi-
HUTK BNAUB AMcHio3y Ha MporpecyBaHHA aTepPOCKNEpPO3y
yepes MeTabosiyHi Ta 3ananbHi MexaHi3amu. IHTerpauin

iHpapKTy miokapaa.

MepcneKkTMBM NOAANBLUNX AOC/NIAMKEHD.

Mopanblwi JOCNigXKEeHHA AOUiINbHO 30CepeanTn Ha
nornMbneHii ouiHUi iMyHO3ananbHOI BiANOBI4I Npwu
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IMYHO3AMA/IbHI IHAEKCU B XBOPUX HA CTABI/IbHY ILLEMIYHY XBOPOBY CEPLA TA CYMYTHIN AUCEIO3
KULLIKKU

Npuitma M. O., ®epgopos C. B.

Pe3tome. MeTa — BCTAaHOBUTU BNAUB ANCHIO3Y KMLLKKW Ha PiBHI IMYHONOTYHMX iHAEKCIB, BUPAXKEHICTb XPOHIYHOIO
3ananeHHA HU3bKOT iIHTEHCMBHOCTI i iX BNAMB pa3om 3 Ancbio30M KMLLIKKM Ha PO3BUTOK Ta BaXKKicTb nepebiry ctabinb-
Hoi IXC.

Y pocnigKeHHs yBinwnmn 49 nauieHTy 3 NiaTBEpAKEHUM AiarHO30M CTabiNbHOI iLemiyHOT XBopobU cepus, cepes,
AKMX 27 4oNO0BIKiB Ta 22 KiHOK. [liarH03 BCTaHOBAOBAAM BiAnoBiaHO A0 pekomeHaaLili 2024 ESC Guidelines for the
Management of Chronic Coronary Syndromes. Bik y4acHUKiB KonmBaBsca Big, 36 4o 82 pokiB, cepeaHint Bik cTaHOBUB
64,31£13,5 poKy. OLiHKY CTaHy KULWKOBOI MiKpobioTM NpoBOANAN METOAOM MIKPO6ioNoriYHOro NociBy 3paskis Kaay
Ha CeNeKTMBHI Ta AndepeHLIiiHO-4iarHOCTUYHI NOXUBHI cepeaoBmuia. CTyniHb AMCHi03y OLiHIOBAIN 32 METOANKO
103 Ta knacuodikauieto Wei et al. CTaTUCTMYHMIA aHani3 NPOBOAUAN HENAPAaMETPUYHUMK meTogamu (MaHHa—YiTHi,
Kpacken-Yonnic, post-hoc 3 Kopekuieto boHdeppoHi; TouHnit Tect diwepa). Ana OLIHKM iMyHONOrYHUX iHAEKCIB
6ynn BUKOpUCTaHi AaHi NabopaTopHUX obCcTexeHb NaLLEHTIB, @ came: KAiHIYHOro aHanily Kposi. BignosigHo fo oc-
TaHHbOIO BM3HAYa/NUChb TaKi MOKA3HUKK AK: IHAEKC CMCTEMHOI 3ananbHoi Bignosigi (SIRI), moHouuTapHo nimdoum-
TapHe cnieeigHoweHHA (MLR) Ta HelTpodinbHO nimdountapHe cnissigHoweHHA (NLR).
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[Ns OUiHKW HAasiBHOCTI CepLEBO-CYAMHHUX NOAIM BUKOPUCTOBYBAIM AaHi NPOBEAEHMUX KOPOHapoaHriorpadi nig,
yac KC y nauieHTiB B MUHYIOMY.

Y nauieHTiB i3 ancbiozom piseHb SIRI 6yB y 1,77 pasa BUWMM, HiXK y XxBopux 6e3 amcbiosy (1,59; IQR 1,04-4,63
npotn 0,90; IQR 0,67-1,82), p=0,03. Moka3HuKk NLR y rpyni 3 4nuc6io30m TaKoK NepeBuLLyBaB 3HaYeHHA KOHTPObHOI
rpynu—y 1,47 pasa, p=0,04. 3HayeHHA MLR gemoHCTpyBasno TEHAEHLiIO 40 NiABULEHHA, O4HAK Pi3HMUA He JocArna
CTaTUCTUYHOT 3HavywWwocTi (p=0,24).

AHani3 nigrpyn nawieHTiB i3 pisHUM cTyneHem auncbiosy NnpoaeMOHCTPyBaB NoCTynoBe 3pocTaHHA piBHA SIRI Big,
Nerkoro [0 TAXKKOro AMcHiosy; Pi3HMLA MiXK NEerKMM Ta TAKKUM CTYNEHSAMMU CArasa MEKOBOro PiBHA 3HAYYLLOCTI
(p=0,056), WO CBIAYMTb NPO A40303a/EXKHY TEHAEHLO 10 NOCUNEHHS CUCTEMHOI 3ananbHoi BignoBiai 3i 36inbLUeH-
HAM TAMXKOCTI AMcbiosy.

Y nauieHTiB i3 gMcbio3om YacTile peecTpyBanu nepeHeceHui iHGapKT MioKapaa: 7 BUNagKiB cepes 23 npoTwm
1 Bunaaky cepepg 26 nauieHTiB 6e3 ancbiosy. BigHoweHHs waHcis (OR) po3BUTKY iHOapPKTy MioKkapaa y NauieHTiB 3
ancbiosom ctaHosmno 10,94, 95% Cl (1,23-97,46), p=0,02, L0 CBIAUYNTL NPO CYTTEBE 3POCTAHHA PU3MKY CEPLEBO-CY-
OVHHUX YCKNAOHEHb.

[ncbhio3 KMLWKKM acouitoeTbeA 3i 36ibleHHAM iMyHO3ananbHMX iHAeKciB SIRI Ta NLR i TeHAeHUji€0 40 NiaBULLEH-
HA MLR y nauieHTiB 3i ctabinbHoto IXC. BUsBieHO YiTKy A0303an1eXHy TeHAeHLUito A0 3pocTaHHaA SIRI 3i 36inblueHHAM
CTyneHa TAXKoCTI ancbiosy. HaaBHicTb AMcbHio3y nos’A3aHa 3 iCTOTHO BULLIMM PU3MKOM NepeHeceHoro iHGapKTy mi-
OKapAa, Lo CBiAYMTb NPO MOMXKANBUIA BHECOK MiKPODBIOM-aCcoLiiOBaHOrO XPOHIYHOrO 3ananeHHA y NporpecyBaHHA
aTepoCK/epo3y Ta ycKnaaHeHHn nepebiry ctabinbHoi IXC.

KntouoBsi cnosa: ctabinbHa iwemiyHa xsopoba cepus, KUWKoBMUI Ancbios, iMyHO3ananbHi iIHAEKCH, iHAEKC cucTeM-
Hoi 3ananbHoi Bianosiai (SIRI), XpoHiyHe 3ananeHHs HU3bKOI IHTEHCMBHOCTI.

IMMUNO-INFLAMMATORY INDICES IN PATIENTS WITH STABLE CORONARY ARTERY DISEASE AND
CONCOMITANT INTESTINAL DYSBIOSIS

Pryima M. O., Fedorov S. V.

Abstract. To determine the impact of intestinal dysbiosis on immuno-inflammatory indices, the degree of low-
grade chronic inflammation, and to evaluate their combined influence with dysbiosis on the development and
severity of stable coronary artery disease (CAD).

The study included 49 patients with confirmed stable CAD (27 men and 22 women). The diagnosis was
established according to the 2024 ESC Guidelines for the Management of Chronic Coronary Syndromes. Participant
age ranged from 36 to 82 years (mean age 64.3+13.5 years). The assessment of gut microbiota was performed
using microbiological culture of stool samples on selective and differential diagnostic media. Dysbiosis severity was
evaluated using the IDZ method and Wei et al. classification. Statistical analysis was conducted using non-parametric
methods (Mann-Whitney U test, Kruskal-Wallis ANOVA with Bonferroni post hoc correction, Fisher’s exact test).
Hematological parameters were obtained from standard complete blood counts.

Cardiovascular events were assessed using data from prior coronary angiography performed during acute
coronary syndromes.

Patients with dysbiosis demonstrated a 1.77-fold higher SIRI value compared to those without dysbiosis (1.59;
IQR 1.04-4.63 vs. 0.90; IQR 0.67-1.82), p=0.03. The NLR value was also elevated in the dysbiosis group (1.47-fold
increase), p=0.04. MLR showed a tendency toward higher values in patients with dysbiosis; however, the difference
did not reach statistical significance (p=0.24).

Subgroup analysis revealed a progressive increase in SIRI from mild to severe dysbiosis. The difference between
mild and severe dysbiosis reached borderline significance (p=0.056), indicating a dose-dependent intensification of
systemic inflammatory response with increasing dysbiosis severity.

Myocardial infarction was more frequently observed in patients with dysbiosis: 7 out of 23 vs. 1 out of 26
patients without dysbiosis. The odds ratio (OR) for myocardial infarction in the dysbiosis group was 10.94, 95% ClI
(1.23-97.46), p=0.02, indicating a significant increase in cardiovascular risk.

Intestinal dysbiosis is associated with elevated immuno-inflammatory indices (SIRI and NLR) and a tendency
toward increased MLR in patients with stable CAD. A clear dose-dependent rise in SIRl was observed with increasing
dysbiosis severity. The presence of dysbiosis was linked to a significantly higher likelihood of previous myocardial
infarction, suggesting a potential contribution of microbiome-associated chronic inflammation to the progression of
atherosclerosis and worsening of stable CAD.

Key words: stable coronary artery disease, intestinal dysbiosis, immuno-inflammatory indices, systemic
inflammation response index (SIRI), low-grade chronic inflammation.
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Sribna V. 0., Lytvynenko A. P., Kaleynikova O. M., Voznesenska T. Yu., Blashkiv T. V.

EXPERIMENTAL MODEL OF PREMATURE OVARIAN INSUFFICIENCY:

COMORBIDITY OF DIABETES MELLITUS AND CHRONIC KIDNEY DISEASE
Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine (Kyiv, Ukraine)
valia-z@ukr.net

Premature ovarian failure (POF) is a pathological condition characterized by decreased ovarian reserve and im-
paired folliculogenesis in women under 40 years of age. Modern experimental models of POF, in particular those
induced by cyclophosphamide, busulfan, or D-galactose, primarily reflect local toxic damage to the gonads and do
not account for systemic metabolic changes inherent to chronic diseases. The aim of the work was to study the pa-
rameters of meiotic maturation and morphological quality of oocytes, as well as the pathways of cell death in their
follicular environment under the comorbid effects of diabetes mellitus (DM) and chronic kidney disease (CKD) to
create a comprehensive, biologically relevant experimental model of POF. The studies were conducted using sexually
mature white laboratory mice divided into three groups: control, DM, and DM+CKD. The diabetes model was repro-
duced by the administration of streptozotocin and nicotinamide, CKD - by repeated immunization with renal antigen.
The viability of cells in the follicular environment of oocytes was assessed by the method of in vivo double staining
with fluorescent dyes, and the meiotic maturation of oocytes and their quality — by morphological criteria. The re-
sults obtained indicate that the combined pathology of DM and CKD leads to a pronounced impairment of ovarian
function, an increase in the proportion of cells with signs of apoptosis and necrosis, a decrease in the morphological
quality of oocytes and a violation of meiotic maturation of oocytes at the stage of metaphase | and Il. The developed
POF model adequately reflects the influence of metabolic and systemic changes and can be effectively used for fur-
ther study of the mechanisms of ovarian damage and testing new approaches to preserving reproductive function.

Key words: premature ovarian insufficiency, comorbidity, diabetes mellitus, chronic kidney disease, oocytes.

Connection of the publication with planned research
work.

The article was carried out within the framework of
scientific work No. IlI-1-24 “Mechanisms and ways of cor-
recting regulated cell death of the immune (thymus and
lymph nodes) and reproductive (ovaries and testicles)
systems”, state registration number 0124U001370.

Introduction.

Premature ovarian failure (POF) is a condition charac-
terized by diminished ovarian reserve, impaired follicular
function, and poor oocyte quality in women under 40
years of age. The prevalence of POF is estimated at 1-3%,
and a recent meta-analysis suggests a global prevalence
of 3.7% [1]. POF has significant reproductive, metabolic,
psychosocial, and long-term somatic consequences (car-
diovascular, bone, cognitive) [2-4].

Type 2 diabetes mellitus (DM) and chronic kidney dis-
ease (CKD) are two common chronic diseases that often
coexist (comorbid) and cause systemic changes: oxidative
stress, microcirculatory disorders, chronic inflammation,
and metabolic dysfunction [5, 6]. These factors can affect
ovarian function. However, existing experimental models
of POF typically treat it as an isolated pathology, failing to
account for the systemic impact of comorbid conditions.
To date, the literature lacks an adequate in vivo model
of POF that reproduces the pathogenesis of ovarian dys-

function in the setting of comorbid diabetes and CKD.
Existing approaches (using cyclophosphamide, busulfan,
VCD or D-galactose) allow for reproducing only, as a rule,
direct damage to the ovary — and do not take into ac-
count the systemic metabolic impact [7-9].

The aim of the study.

Study of parameters of meiotic maturation of oo-
cytes, oocyte quality, as well as pathways of cell death of
their follicular environment under conditions of comor-
bidity of diabetes mellitus and chronic kidney disease
to create a complex, biologically relevant experimental
model of premature ovarian failure (POF) in conditions
of this comorbidity. Such a model will allow to determine
multifactorial mechanisms of damage to ovarian cells in
conditions of combined pathology and may become the
basis for searching for strategies to preserve reproduc-
tive function in patients with systemic diseases.

Object and research methods.

The study was conducted on non-pregnant, sexually
mature female white laboratory mice weighing 19-22 g
in compliance with all requirements for working with an-
imals (Council of Europe Convention for the Protection
of Vertebrate Animals, 1986, EU Directive No. 609, 1986,
Order of the Ministry of Health of Ukraine No. 66, 2006,
Law of Ukraine “On the Protection of Animals from Cru-
elty” No. 3447-1V, 2006). The animals were divided into 3
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