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In the control group, 6 (20%) pregnant women were constantly tense, 5 (16.7%) could not stop anxiety, 7 (23.3%)
were constantly worried about their condition, 11 (36.7%) found it difficult to relax, 9 (30%) were irritated, and
4 (13.3%) expected terrible events. Sleep disturbances were noted by 7 pregnant women (23.3%), which they
attributed to constant air raids, and 8 (26.7%) were quickly tired. Changes in appetite, lack of enthusiasm, apathy,
feeling of loneliness, and decreased self-confidence were almost absent among the women in the control group.

It is worth noting that pregnant women without somatic and obstetric pathology also experienced a range of
psycho-emotional disorders, but in smaller amount than women of the main group (p<0.05). After treatment at the
School of Responsible Parenting in the Communal Non-Profit Enterprise of Kharkiv Regional Council “Regional Clin-
ical Hospital” the percentage of women who experienced irritation and worrying decreased by almost three times
— by 2.4 times, and more than half of the pregnant women learned to relax and stopped expecting terrible events.
Unfortunately, the feeling of anxiety decreased by only 20%, at the same time, sleep disturbances and appetite
disorders decreased significantly.

Conclusions. Pregnant women with gestational diabetes mellitus on the background of obesity under military
conditions were found to have a high level of anxiety and psycho-emotional disturbances, which probably differs
from the corresponding indicators in women with a physiological course of pregnancy, although they also have anx-
iety disorders. Optimizing the anxiety disorder questionnaire by adding questions about the psycho-emotional state
allows for timely detection of disorders, even remotely, and refer them to the appropriate specialists if necessary.

Conducting seminars in the conditions of the School of Responsible Parenting with the involvement of psycholo-
gists, rehabilitation specialists, nutritionists, allows to improve the psycho-emotional state of pregnant women with
obesity and gestational diabetes mellitus.
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ZONULIN LEVEL AS A RISK FACTOR FOR NON-ALCOHOLIC FATTY LIVER DISEASE

IN PATIENTS WITH DYSLIPIDEMIA
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
Akskris88@gmail.com

Non-alcoholic fatty liver disease (NAFLD) and hyperlipidemia are among the most common metabolic disorders in
the world today. There is evidence that increased intestinal permeability is associated with insulin resistance, which
is one of the key factors in the development of lipid metabolism disorders and NAFLD. According to some research-
ers, zonulin increasing (the marker of increased intestinal permeability) may correlate with the progression of this
condition and cause further complications. Also, according to some studies, there may be a relationship between the
small intestinal bacterial overgrowth (SIBO) in the intestine and lipid metabolism disorders due to the influence of
endotoxins.

We examined 342 patients with dyslipidemia, of whom 152 were diagnosed with NAFLD. When determining the
frequency of SIBO in the group with dyslipidemia, it was 45%, in the group with NAFLD — 53.2%. The level of fecal
zonulin in the group with dyslipidemia did not exceed the upper limit of normal and was 87+0.28 nm/g, in the group
with NAFLD —115+2.76 ng/g, which is significantly higher than normal (n=107 ng/g). The correlations between zonu-
lin and high-sensitivity C-reactive protein and triglycerides as markers of cardiometabolic risk in the group of patients
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with NAFLD and a negative correlation between the presence of SIBO and HDL-C levels in patients with dyslipidemia

were established.

Determination and correction of fecal zonulin and treatment of excessive bacterial growth in the gut may be
important approaches in the prevention and treatment of NAFLD and metabolic disorders.

Key words: non-alcoholic fatty liver disease, dyslipidaemia, zonulin, zonulin, small intestinal bacterial over-

growth, SIBO.

Connection of the publication with planned re-
search works.

This study was conducted as part of the research work
“Features of the pathogenesis, diagnosis, and treatment
of diseases of the cardiovascular, digestive, endocrine,
and respiratory systems in clinical and experimental set-
tings”, state registration number 0120U002142.

Introduction.

Non-alcoholic fatty liver disease (NAFLD) and hyper-
lipidaemia are among the most common metabolic dis-
orders in the modern world. Both conditions share com-
mon risk factors and often accompany each other, which
increases the risk of developing cardiovascular disease,
liver cirrhosis and other complications. In the context
of the global epidemic of obesity, insulin resistance and
malnutrition, these diseases pose an increasing number
of medical risks and complications [1, 2, 3].

Recently, many scientific studies have been devoted
to the relationship between lipid metabolism disorders
and NAFLD and the intestinal microbial composition
[4, 5]. There is also evidence that the strength of inter-
cellular junctions in the intestinal mucosa is one of the
triggering points for lipid metabolism disorders and can
cause such diseases as liver steatosis, steatohepatitis
and fibrosis. Normally, these intercellular junctions are
tight and limit the penetration of pathogens through the
intestinal barrier [6].

However, with the growth of an excessive amount of
pathogenic microflora, in particular in the small intes-
tine, the so-called overgrowth syndrome (EBGS), these
tight junctions can disconnect and facilitate the absorp-
tion of large numbers of pathogenic bacteria and their
particles [7, 8].

One of these pathogens is endotoxins (lipopoly-
saccharides) produced by microflora in the case of
SIBO. They are able to penetrate into the bloodstream
through the intestinal wall junctions and, entering the
liver through the portal vein system, activate its immune
cells, thereby causing an inflammatory response that
contributes to the development of steatosis, steatohep-
atitis, and fibrosis [9, 10, 11].

There is evidence that increased intestinal permea-
bility is associated with insulin resistance, which is one
of the key factors in the development of lipid metabo-
lism disorders and NAFLD. Insulin resistance contributes
to increased triglyceride levels and decreased lipolysis,
which increases fatty deposits in the liver [12, 13].

Zonulin is a protein that is a direct marker of in-
creased intestinal permeability. Its increase indicates a
violation of the strength of intercellular junctions in the
intestine and may correlate with the progression of this
condition [14, 15].

Currently, a fairly large number of studies have been
conducted to determine the level of fecal zonulin and
excessive bacterial growth syndrome in the intestine in
patients with dyslipidaemia and NAFLD as potential fac-

tors that may affect the development, prevention and
treatment of these diseases.

The aim of the study.

To determine the level of fecal zonulin in patients
with dyslipidemia and NAFLD and to assess its role as a
risk factor in the development and progression of these
diseases.

Object and methods of research.

The study included 342 patients with dyslipidemia
who were in the inpatient department of the therapeu-
tic unit of St Panteleimon Hospital of the First Territorial
Medical Association of Lviv or who had outpatient vis-
its to the therapeutic unit of Truskavets Resort Agency,
medical and consulting departments No. 1 and No. 2 of
Intersono Medical Centre. The study was conducted in
accordance with the principles of the Helsinki Declara-
tion of Human Rights, the Council of Europe Convention
on Human Rights and Biomedicine, and the provisions of
the relevant laws of Ukraine.

Among the examined inpatients and outpatients,
there were 139 men and 203 women aged 21 to 69 years
(mean age was 45.03+0.67 years).

The criteria for including patients in the study were:

¢ Presence of hyperlipidaemia based on clinical labo-
ratory tests and family history.

¢ Patient consent to participate in the study.

Non-alcoholic fatty liver disease was diagnosed in
152 (44.4%) patients with lipid metabolism disorders
based on ultrasound examination and liver steatometry.

The criteria for the diagnosis of NAFLD were a dif-
fuse increase in the echogenicity of the liver parenchy-
ma and the ratio between the brightness of the liver
and the right kidney, which was calculated to determine
the hepatorenal index (HRI). The stages of steatotic liver
disease according to the ultrasound criteria were as fol-
lows: increased parenchymal echogenicity (S1); minor
hepatomegaly, increased parenchymal echogenicity,
fragmentation and smoothening of the vascular pattern
(52); hepatomegaly, increased parenchymal echogenici-
ty, loss of vascular pattern, attenuation of the echo sig-
nal to the diaphragm contour and loss of its clarity (S3).

Also, liver steatometry was performed, where the
index of 0.65 db/cm/MHz indicated the stage of liver
steatosis — S1, 0.71-0.76 db/cm/MHz — S2, 0.77 db/cm/
MHz and more — S3.

Also, the criteria for establishing the diagnosis of
NAFLD were the detection of one of the cardiometabol-
ic risk factors in addition to ultrasound or steatometry
[16]:

e waist circumference > 102 cm for men and 88 cm
for women

¢ blood pressure > 130/85 mm Hg or specific drug
treatment for hypertension;

e plasma triglyceride levels above 1.70 mmol/I) or
specific drug treatment (lipid-lowering therapy);
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¢ high-density lipoprotein plasma levels <1.0
mmol/I for men and <3 mmol/l for women or

Table 3 — Liver steatometry data in patients with

dyslipidemia and NAFLD

specific drug treatment;
e a fasting glucose level of 5.6 to 6.9 mmol/I

or HbA1lc of 5.7 to 6.4 % (39 to 47 mmol/mol);

e insulin resistance index (HOMA-IR) > 2.5;

¢ high-sensitivity C-reactive protein level in
blood plasma > 2 mg/I.

L Main grou
Criteria n=1gOl P
IQR (the norm is up to 30%) 4,4
dB\cm\MHz 0.65
‘ 50 s1 52 53
Steatosis stage 15 (14,8%)| 37 (36,6%) | 38 (37,6%) | 11 (15,5%)

According to table 1, both groups of patients
with NAFLD were comparable in terms of sex, with a
mean age of 48.63+0.55 years.

Table 1 - Distribution of examined patients with
NAFLD depending on gender and age

Gender
Groups Women Men Age
n % n %
Main group (152) 85 |55,9%| 67 |[44,1%| 48,63+0,55

All patients underwent a hydrogen breath test to de-
termine excessive bacterial growth in the intestine using
the Gastrolyzer® device (Bedfont Scientific Ltd.). A pos-
itive result was considered if the hydrogen level during
the first exhalation was above 20 ppm or if the level of
hydrogen growth was recorded above 20 ppm from the
baseline every next 20 minutes for 90 minutes.

The level of zonulin in the stool analysis was deter-
mined using the Zonulin Stool ELISA (For the quantitative
determination of zonulin family peptides (ZFP) in human
stool), where the normal value was not higher than 107
ng/g.

Methods of statistical processing of results. The
medical and biological data obtained in the course of the
study were processed using Statistica 11.0 for Windows,
a statistical analysis software package. In accordance
with the tasks set, we used factor and correlation analy-
sis. The results are presented in the form of M+t, where
M is the mean value of the parameter under study, m is
the standard error of the mean. The reliability of differ-
ent mean values for independent variables was assessed
using Student’s t-test. Differences were considered sig-
nificant at p<0.05. In the case when the studied variables
did not follow the laws of normal distribution, nonpara-
metric methods of statistical analysis were used.

Research results and their discussion.

The prevalence of NAFLD among patients with dys-
lipidemia was determined on the basis of ultrasound ex-
amination and liver steatometry.

According to table 2, 30% of patients with lipid me-
tabolism disorders had liver steatosis and 14% had ste-
atohepatitis. Overall, 44.4% of patients with dyslipidae-
mia were diagnosed with NAFLD.

Since ultrasound examination allows, in combination
with cardiometabolic risk criteria, to preliminarily estab-
lish the diagnosis of NAFLD, a steatometric liver test was
performed in a group of patients with dyslipidemia and
NAFLD.

Table 2 — Prevalence of NAFLD associated
with metabolic disorders in patients with
dyslipoproteinemia (n=342)

As we see in table 3, during liver steatometry, 14.8%
of patients with dyslipoproteinemia did not show any
liver fat infiltration, while 36.6% were diagnosed with
stage S1, 37.6% with stage S2, and 15.5% with stage
S3 of fatty liver disease. Given the high prevalence of
NAFLD among patients with dyslipidemia and the po-
tential interconnection between these conditions, it was
of interest to investigate the prevalence of SIBO in both
patient groups as a possible factor influencing their de-
velopment and progression.

According to the data presented in figure 1, SIBO was
identified in 154 patients with lipid metabolism disor-
ders. Therefore, the prevalence of SIBO among patients
with lipid metabolism disorders was 45%.

Given the high frequency of SIBO among patients
with dyslipidemia, it was important to determine the
presence of these disorders among patients with NAFLD.

Figure 2 shows that SIBO was diagnosed in 53.2% of
patients with NAFLD.

SIBO is characterized by excessive bacterial over-
growth in the small intestine, which can disrupt normal
gut barrier functions and promote increased endotoxin
permeability into the systemic circulation. In our study,
the prevalence of bacterial overgrowth was quite high in

Small intestinal bacterial overgrowth (SIBO)
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Figure 1 — Prevalence of excessive bacterial growth syndrome in
patients with dyslipidemia (n=342).
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: Figure 2 — Prevalence of excessive bacterial growth in the intestine
Quantity 104 48 8 in patients with NAFLD (n=152).
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both patient groups — those with dyslipidemia and those
with NAFLD — highlighting the role of this syndrome in
the development of lipid metabolism changes.

The level of fecal zonulin was determined as a direct
marker of increased intestinal wall permeability, which
may influence lipid metabolism disturbances and endo-
toxemia levels among patients with dyslipidemia and
NAFLD.

Table 4 presents the zonulin levels among patients
with dyslipidemia and those in the NAFLD group. The
normal zonulin level should not exceed 107 ng/g. When
comparing levels among patients with dyslipidemia,
those without steatotic changes in the liver did not ex-
ceed the upper limit of normal. In contrast, patients with
NAFLD had a fecal zonulin level of 115+2.76 ng/g, which
exceeds the normal upper limit and is 1.3 times higher
than that of patients without NAFLD.

Considering these results, it was important to inves-
tigate whether zonulin levels differ among patients with
various types of NAFLD progression.

According to the data from figure 3, the average
zonulin level was 122+0.89 ng/g among patients with
non-alcoholic steatohepatitis (NASH) and 110+1.2 ng/g
in the steatosis group, both of which exceeded the upper
limit of normal (n<107 ng/g).

Given these results, the hypothesis about the influ-
ence of intestinal epithelial condition and the presence
of pathogenic flora producing lipopolysaccharides on
lipid metabolism changes can be confirmed. Notably,
SIBO occurred in both patient groups with dyslipidemia
and with dyslipidemia and NAFLD at nearly equal rates
(45% and 53.2%, respectively).

Furthermore, the finding that over 50% of SIBO cases
were present among NAFLD patients significantly indi-
cates the role of this syndrome in the development of
fatty infiltration in the liver.

In the dyslipidemia group, the zonulin marker did not
exceed the upper limit of normal; however, in the NAFLD
group, it was 110 ng/g among patients with steatosis
and 122 ng/g among those with steatohepatitis.

An important direction in treating metabolic-asso-
ciated diseases is prevention. Therefore, considering
the potentially interesting approach to correcting lipid
metabolism disorders and their impact on the develop-
ment of non-alcoholic fatty liver disease is crucial. The
so-called “leaky gut syndrome,” marked by fecal zonulin,
may directly influence changes in NAFLD, as our study
determined that its level in patients with liver fat infil-
tration significantly exceeds that of patients without
NAFLD. It is also higher among patients with steatohep-
atitis compared to those with steatosis.

In light of this, an analysis of the correlational rela-
tionships between zonulin levels and SIBO, as well as
lipid profile and biochemical parameters among patients
in both groups (with dyslipidemias and NAFLD), was con-
ducted.

In figure 4, results demonstrate a moderate correla-
tion (r=0.65, p<0.05) between zonulin and high-sensi-
tivity C-reactive protein (hsCRP), one of the markers of
cardiovascular risk in diagnosing non-alcoholic fatty liver
disease (NAFLD). Additionally, there is a moderate cor-
relation (r=0.58, p<0.05) between zonulin and triglycer-
ide levels in the group of NAFLD patients. Conversely, a
strong negative correlation (r=0.78, p<0.05) was found
between the presence of small intestinal bacterial over-

Table 4 — Faecal zonulin levels in patients with
dyslipidemia (n=145) and NAFLD (n=91)

Z?/zﬁ;fje‘?'lr:fg Patients with p
(n=145) NAFLD (n=91)
Fecal zonulin (n<107 ng/g) | 87%0,28 115+2,76  |<0,05

Notes: p — statistical significance.

growth (SIBO) and high-density lipoprotein (HDL) levels
in the dyslipidemic patient group.

Considering these findings, it can be concluded that
elevated zonulin levels and cardiometabolic risk mark-
ers influence the progression of steatotic changes in the
liver. The increase in zonulin, along with the positive
correlational relationships, contributes to rising levels of
hsCRP and triglycerides, further affecting the course of
NAFLD.

Since no correlation was established between zonu-
lin and small intestinal bacterial overgrowth (SIBO) in
this study, future research in this area may involve eval-
uating the efficacy of antibiotic therapy and probiotics
for correcting SIBO and their impact on the course of
non-alcoholic fatty liver disease (NAFLD). Investigating
the relationship between SIBO and lipid metabolism
disorders, such as elevated triglycerides and cholesterol
levels, with a focus on the metabolic consequences of
disturbances in the gut microbiome, is also important.

Zonulin

105 110

103
100
58

Steatosis (n=63)

Steatohepatitis (n=16)

Figure 3 — Fecal zonulin levels in different forms of NAFLD
in patients with dyslipidemia (n=91).

Involving a larger number of NAFLD patients to as-
sess SIBO and zonulin levels, as well as their potential
interactions in a large sample, will provide valuable in-
sights. Additionally, exploring the potential of zonulin
and SIBO as therapeutic targets for treating lipid me-
tabolism disorders and NAFLD could lead to significant
findings. Specifically, research could determine whether
zonulin inhibitors or methods for correcting SIBO can re-
duce the risk of dyslipidemia and steatohepatitis.

The presence of SIBO among patients with dyslipid-
emia may also contribute to the development of NAFLD,
as it can lower one of the indicators of cardiometabolic
risk—high-density lipoprotein (HDL) cholesterol—which
plays a crucial role not only in atherogenesis but also in
the metabolic changes that lead to liver steatosis. Man-
aging SIBO and improving gut barrier function may aid
in treating metabolic disorders and reduce the risk of

M Trigliceﬁdes

Figure 4 — Correlations between zonulin level and high-sensitivity
C-reactive protein and triglycerides in patients with NAFLD.
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NAFLD progression. Further research in this direction
could facilitate the development of more effective ther-
apeutic strategies and improve the quality of life for pa-
tients with metabolic diseases.

Conclusions.

1. The incidence of SIBO in patients with dyslipid-
emia is 45%, while in the group of patients with NAFLD,
53.2% are diagnosed with excessive bacterial growth in
the intestine.

2. The level of zonulin in patients with dyslipidemia
did not exceed the normal range.

3. In the group of patients with NAFLD, the zonu-
lin level was higher than normal range and amounted
to 115+2.76 ng/g. Among patients with liver steatosis,
110+1.2 ng/g, among patients with non-alcoholic ste-
atohepatitis, 122+0.89 ng/g

4. The presence of small intestinal bacterial over-
growth in patients with dyslipidemia leads to HDL de-
creasing.

5. Increased fecal zonulin level in patients with
NAFLD impact on the triglycerides and high-sensitivity
C-reactive protein increasing .

6. Determination and correction of fecal zonulin
and treatment of SIBO in the gut may be important ap-
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proaches in the prevention and treatment of NAFLD and
metabolic disorders.

Perspectives for further research.

Future scientific directions could focus on validating
zonulin as a biomarker for the early diagnosis of non-al-
coholic fatty liver disease (NAFLD) and assessing the
severity of its progression. This includes investigating
the direct effects of elevated zonulin levels in patients
with NAFLD and its impact on disease progression. Ad-
ditionally, monitoring the dynamics of zonulin levels in
response to various therapeutic interventions, such as
diet, probiotics, or pharmacological treatments, is es-
sential.

Research into the role of zonulin and small intestinal
bacterial overgrowth (SIBO) in NAFLD and lipid metab-
olism disorders opens new horizons for understanding
the pathogenesis of these conditions. Developing per-
sonalized dietary strategies to correct lipid metabolism
and treat SIBO could be particularly intriguing. Identify-
ing genetic and epigenetic markers that may influence
the interaction between the gut microbiome, lipid me-
tabolism, and the development of NAFLD is also crucial.
Further research is necessary to better understand these
processes and discover new preventive strategies.

PIBEHb 30HY/IIHY AK ®AKTOP PU3UKY HEAJZIKOTO/IbHOI }KUPOBOI XBOPOBU
NEYIHKW Y NAUIEHTIB 3 AucniniAEMIAMU

JIbBiBCbKMIA HaLiOHaNbHUIT MeaUUYHUIA yHiBepcuTeT imeHi JaHuna MaauubKoro (m. /lbeiB, YKpaiHa)
Akskris88@gmail.com

HeankozonbHa xuposa xeopoba neviHku (HAMXIT) ma einepainidemia € 00HUMU 3 HaUMNowupeHiuux
MemabosniyHUX MOPYUeHb y Cy4acHOMY ceimi. IcHytomb OaHi, Wo nid8uWeHa KUWKO8A MPOHUKHICMb 108'a3aHa 3
iHCyniHope3ucmeHmMHicmio, AKa € 0OHUM i3 K/0Y08UX (haKMOopie po38UMKy ropyweHs aAinidHo20 06MiHy i HAMXI.
36inbUWeHHA pieHA 30HYAIHY (MapKepy nid8uUWeHOI MPOHUKHOCMI KUWKIBHUKA) 30 OaHUMU OesiKux 00CAiOHUKig
MOMe Kopeasamu i3 npozpecysaHHAM 4b020 CMAaHy ma 6ymu npu4yuHor nodasasbWux YycKAaOHeHs. Takox(, 3a
0aHUMU O0esIKUX 00CiOHeHb MOXAUBUL 830EMO38 A30K CUHOpOMY HAaOMipHo2o bakmepiliHozo pocmy (CHBP) y
KUWKIBHUKY i3 MOpYyWeHHAMU 7inidHo2o 06MiHy Yyepe3 8rs1ue eHOOMOKCUHIB.

Hamu 6yno obcmexceHo 342 nayieHmis i3 oucainidemiamu, 3 akux y 152 6yno diaeHocmosaHo HAMXII. lNpu
gusHa4veHHi yacmomu CHBP y epyni 3 ducninidemiamu s8oHa cmaHosuna 45%, y epyni 3 HAMXI1 53,2%. PiseHb
30HYAIHY Kany y 2pyni 3 Oucninidemiamu He nepesuulyeas 8epxHio Mexy Hopmu ma cmaHosus 87+0,28 Hm/2, y
epyni 3 HAMXIM — 115+2,76 He/2, Wo € 3HAYHO 8UUWUM 30 HOpMy (n=107 He/2). Byno ecaHo8sneHo KopenamusHi
830EMO38 A3KU MiM< 30HY/1IHOM ma 8UCOKoYymausum C-peakmusHUM BinKoM ma mpuaniyepudamu K MapKepamu
KapOiomemaboniyHo20 pusuky y epyni nauieHmis i3 HAMXI, ma HecamueHy Kopensauito mix HaseHicmio CHBP ma
pisHem JIMBLL y nayieHmie 3 ducninioemiamu.

Bu3HayeHHA Ma KOPEeKYisa 30HYiHY Kasay ma siKy8aHHA HAOMIipHO20 bakmepiliHo20 pocmy y KUWKIBHUKY
MOXCYymb Bymu eaxausumu nioxooamu 6 npoginakmuyi ma aikysaHHi HAMXI i MemabosniyHux nopyweHs.

Knw4oei cnoea: Heasnko20abHA M Upoea xeopoba nedviHKu, oucnainioemii, 30HysiH, CUHOPOM HAOMIPHO20
b6akmepiliHo2zo pocmy y KuuwikieHUKy, CHBEP.

MatoTb CNisibHi GaKTOPM PU3MKY Ta YacTO CyNpPOBOAKY-
0Tb OZHE OAHOTO, L0 NiABULLYE MMOBIPHICTb PO3BUTKY

38’A30K ny6niKauii 3 n1aHOBMMU HayKOBO-A0CNIg-
HUMU poboTamu.

JocnigreHHsa BUKOHaHO B mexkax HAP «Ocobansoc-
Ti naTtoreHesy, AiarHOCTUKM Ta NliKyBaHHA 3aXBOPHOBaHb
cepueBo-CYAMHHOI, TPABHOI, eHAOKPUHHOI Ta ANXaNbHOI
CMCTEM B KAiHILi Ta eKCNepuMEeHTi», HOMep Aep*KaBHOI
peectpauii 0120U002142.

Bcryn.

HeankoronbHa KupoBa xBopoba nediHku (HAMXKXM)
Ta rinepninigemis € o4HMMM 3 HANNOLWIMPEHILLIMX MeTa-
60NiIYHUX NOpYLLUEHb Yy cydacHomy cBiTi. ObuaBa CTaHu

CepLeBO-CYAMHHUX 3aXBOPIOBAHb, LMPO3Yy MeYiHKM Ta
iHWWX yCKNaaHeHb. B ymoBax rnobanbHoi enigemii oxu-
PiHHA, [HCYNIHOPE3UCTEHTHOCTI Ta HepaLioHaNbHOro
XapuyBaHHA, L 3aXBOPHOBAHHA CTBOPIOOTL AeAani binb-
e MmeauyHMUX pU3KMKIB Ta yCKiagHeHsb (1, 2, 3].
OcTaHHIM Yacom 6arato HayKOBUX JOCAIAXKEHb MPU-
CBAYEHi B3aEMO3B A3KY MOpPYLEHb AinigHOro obmiHy
Ta HAXXI i3 MiKpOBHMM CKNagoM KULIKiBHUKA [4, 5].
ICHYIOTb TAaKOX AaHi, WO came MILHICTb MIXKAITUHHUX
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3'elHaHb Yy CAN30Bi 0BOMOHL, KULIEYHWUKA CNYTye OA-
HI€I 3 MYCKOBMX TOYOK Y BUHMKHEHHI NOpyLIEeHb Ninig-
HOro 06MiHy Ta ByTU NPUYMHOI TAKMX 3aXBOPHOBAHb fK
CTeaTo3 MeyiHKW, cTeatorenatiT Ta ¢ibpos. Y Hopmi L
MIMKKNITUHHI 3’eAHaHHA € WinbHMmu (tight junctions) Ta
06MeXKytoTb MPOHUKHEHHA MATOreHHWX MIKPOOpPraHis-
MiB Yepes KMLWKoBui 6ap’ep [6].

MpoTe, Npu PO3pPOCTaHHI HAAMIPHOI KiNbKOCTI naTo-
reHHOI MiKpodaopK, 30KpemMa y TOHKOMY KULLKIBHUKY,
TaK 3BaHOMY CMHAPOMI HaAMipHOro 6aKTepiMHOro pocty
(CHBP), ui WwinbHi 3°egHAHHA MOXKYTb PO3 €AHYBATMCH Ta
CNPUATU BCMOKTYBAHHIO BE/IMKOI Ki/IbKOCTI MaTOreHHUX
6aKTepilt Ta ix YacTouoK [7, 8].

OAHVMMM 3 TaKUX MaTOreHiB € eHAOTOKCUHW (nino-
nonicaxapugm), aki BMpobasoTbCa Mikpodaopo npu
CHEP. BOoHM 34aTHIi NPOHMKATK B KPOB Yepes nopyLleHi
3'€/HAHHA KULIKOBOI CTIHKK, Ta, NOTPANIAOYM B MeYiH-
Ky Yyepes CUMCTeMy BOPITHOI BEHW, aKTUBYBATU il iIMYHHI
KNITUHU, TUM CAMUM BUKIMKAKOYM 3ananbHy BignoBiab,
LLLO CNPUAE PO3BMTKY CTEATO3Y, CTeaTorenatuty, ¢ibposy
[9, 10, 11].

ICHYIOTb AaHi, WO NiABULLEHA KMLLIKOBA MPOHUKHICTb
nos’A3aHa 3 iHCYNiHOPE3UCTEHTHICTIO, KA € OAHWUM i3
KN04YoBUX GaKTOPIB PO3BUTKY NOPYLUEHb AiNigHOro 06-
miHy i HAXKXI. IHcyniHOpe3nCTeHTHICTb CcnpuUAE niaBu-
LLEHHIO PIBHA TPUINILEPUAIB | SHUKEHHIO NiNoAi3y, Wo
36iNbLUYE KUPOBI BiAKNAAEHHA B neYiHui [12, 13].

30HyNiH — ue 6iNoK, AKNI € BesnocepeaHim mapke-
POM MifBULLEHOT MPOHMKHOCTI KULKiBHWKa. Moro 36inb-
LWEHHA CBIAYMTb NMPO MOPYLIEHHA MILHOCTI MiXKKNITUH-
HUX 3'€HaHb Yy KULLKIBHUKY Ta MOXe KOpestoBaTu i3
nporpecyBaHHAM Lboro cTaHy [14, 15].

Hapasi goBoni obcTexeHa KiNbKicTb A0CAigXKeHb
npucBAYeHa Came BM3HAYEHHIO PiBHA 30HY/IHY Kany Ta
CMHAPOMY HaAMIPHOTO GaKTEPIMHOIO POCTY Yy KMULLKiB-
HUKY Yy NauieHTIB i3 ancninigemiero Ta HAXKXI Ak noTeH-
LiiHUX PaKTOpIB, WO MOXKYTb BNINBATU AK HA PO3BUTOK
TaK i nonepea)KeHHA Ta NiKyBaHHA LNUX 3aXBOPIOBAHb.

MeTta gocnigKeHHs.

BM3HAuMTK piBeHb 30HYNIHY Kaay Y NaLiEHTIB i3 AnC-
ninigemiamu Ta HAXXM Ta ouiHUTK 110T0 pob AK paKTo-
pa pY3MKy Yy PO3BUTKY Ta NpOrpecyBaHHi JaHWX 3aXBO-
plOBaHb.

O6’eKT i meTOaM AOCNiAXKEHHA.

MNig cnocteperkeHHsAM nepebyBann 342 nauieHTiB i3
avcainigemiamm, AKi 3HaXo4MAUCb HA CTauioHapHoOMY
NiKyBaHHA TepaneBTUYHOrO BigaineHHa JlikapHi Ceatoro
MaHTenemoHa MNepworo TeputopianbHoro menob’es-
HaHHA JlbBoBa, abo 3BepTanuCcb ambynaTopHo A0 Tepa-
nesTn4yHoro BigaineHHAa T30B «AreHuia «TpycKaBeLbKy-
popT», NiKyBaZbHO-KOHCYNbTaTUBHOrO BigAineHHa Nel
Ta Ne2 MM «MeguyHuin LeHTp «IHTepcoHo». JocniarKeH-
HA NPOBOAMNOCA 3riAHO 3 NpUHUMNamm lenbCiHCbKOI ae-
KNapaLiii OXOpoHM Npas NHOANHU, KOHBEHL, T Pagn €Bpo-
nu Npo nNpasa NAMHU | BiomeanuMHyY Ta NOIOKEHHAM
Bi4NOBIAHMX 3aKOHIB YKpaiHu.

Cepepn, 0b6CTEXKEHMX MALEHTIB B yMOBaX CTallioHa-
py Ta ambynatopHo, Yos0oBiKiB byno 139, kiHok — 203,
Bikom Big 21 go 69 pokie (cepeaHilt BiK CTaHOBMB
45,0310,67 pokis).

Kputepiamuy BKAOYEHHA MALEHTIB Y AOCNIAKEHHA
bynu:

e HaasHicTb y nauieHTa rinepainigemii Ha nigcTasi
KNiHIYHOT 1abopPaTOPHMUX AOCNIAKEHb Ta CIMEMHOTO aHa-
MHe3y.

e [HpopmoBaHa 3roga MalieHTa Ha y4acTb Y AOCHi-
OXKEHHI.

Y 152 (44,4%) naujieHTiB i3 NopyLeHHAMM AinigHoro
06MiHy 6yN10 AiarHOCTOBAHO HEANIKOTO/IbHY ¥KMPOBY XBO-
poby neyiHKM Ha NiAcTaBi yIbTPA3BYKOBOIO 06CTEKEHHSA
Ta CTeaTOMEeTPIl NeYiHKK.

Kputepiamun BcTaHOBNEHHA AiarHosy HAXKXM 6ynu
AndysHe NigBULLEHHA €XOTeHHOCTI NapeHXiMK NeviHKu
Ta CNiBBIAHOLWEHHA MiX piBHEM ACKPABOCTI MNeYiHKKU Ta
npaBoi HUPKW, LLO PO3PAxOBYBaANOCA AS1A BU3HAYEHHA
renato-Hupkosoro iHgekcy (IPC). Craaii cteaToTU4HOI
XBOPOOU MeyiHKM 3a KpuTepiamu y34 6yam HacTynHUMMU:
NiABULLEHHA €eXOoreHHocTi napeHximu (S1); HesHauHa
renatomerania, NigBULEHHA €XOreHHOCTi MapeHxiMmu,
dparmeHTauia Ta 3rNaAMXKEHICTb CYAUHHOTO MAJIOHKY
(S2); renatomeranis, NigBULLEHHA €XOTEHHOCTI NapeHxi-
MW, BTPaTa CyAMHHOIO MaJltOHKY, 3aTyXaHHA €X0 CUrHany
[0 KOHTYpY Aiadparmu Ta BTpaTa ii vitkocTi (S3).

Takox, 6yn0 NnpoBegeHO CTeAaTOMETPID MeYiHKK, e
nokasHuk 0,65 a6/cm/Mru, cBig4MB Npo cTagjto cTeaTosy
neyiHkn — S1, 0,71-0,76 a6/cm/Mru, — S2, 0,77 p6/cm/
Mry, i 6inbwe — S3.

TaKoXK, KpUTepiaMM BCTaHOBNEHHA AiarHo3y HAXKXI
6yN10 BUABNEHHA AOAATKOBO A0 Y/bTPAa3BYKOBOro 06cCTe-
YKEHHs abo cTeaTomeTpii ogHOro 3 $akTopiB Kapaiome-
TaboniyHmx pusmkis [16]:

e 068ia Tanii >102 cm AnA 4onosikiB Ta 88 cm aAnA
YKIHOK

® apTepianbHUii TUCK >130/85 mm pT. cT. abo cneum-
diyHe meagMKameHTO3He NliKyBaHHA Big AT;

e piBeHb Tpuriuepuais y nnasmi suwe 1,70
Mmonb/n) abo cneupndiuHe meamKaMeHTO3HE NiKyBaHHA
(rinoninigemiyHa Tepanis);

® piBeHb NiINOMNPOTEIAIB BUCOKOI LLiNbHOCTI y Naasmi
KpoBi <1,0 Mmonb/n ana vyonosikis Ta <1,3 mmonb/a ans
XIHOK abo cneundiyHe meanKaMeHTO3He NiKyBaHHSA;

® piBeHb MMIOKO3M HaTLle Bia 5,6 40 6,9 Mmonb/n abo
abo HbA1lc Big 5,7 0o 6,4% (Big 39 no 47 mmonb/monb);

® iHAeKc iHcyniHopesucTeHTHocTi (HOMA-IR) >2,5;

® piBeHb BMCOKOYyTIMBOro C-peakTuBHOro bGisika B
naasmi Kposi > 2 mr/n.

3a gaHumu Tabnuui 1, obuasi rpyny nauiexTis i3
HAXXM 6ynn peneBaHTHUMM 3a CTaTTO, cepenHii BiK
cTtaHoBswuB 48,6310,55.

Ycim naujieHTam 6yn10 NnpoBeaeHO BOAHEBUI AMXalib-
HUI TecT ANA BU3HAYeHHA HagmipHoro 6akTepiitHoro
POCTY y KMLLIKIBHMKY Ha anapaTi Gastrolyzer® (BMpo6HMK
Bedfont Scientific Ltd.). Mo3uTMBHMM pe3ynbTaTom paxy-
BaNIOCb, AKLLO MOKA3HMK BOAHIO MiJ, Yac NepLoro Buam-
Xy 6yB Buue 20 ppm abo ¢ikcyBaBca piBeHb 3POCTAHHSA
BOAHO BuLe 20 ppm BiA 6a3a/bHOrO MOKA3HMKA KOXK-
HUX HacTynHMx 20 xBUAKH npoTarom 90 XBUNH.

Ta6bnuua 1 — Po3nopgin o6cTexkeHnX XBopux
3 HAXKXN B 3anexHocTi Big, cTaTi Ta Biky

CraTb
lpynu iHKK Yonosiku Bik
n % n %
OcHosHa rpyna (152)| 85 |55,9%| 67 |44,1%| 48,63+0,55

PiBeHb 30HYyNiHY Yy aHanisi Kany BM3Ha4aBCA 3a 40-
nomoroto Zonulin Stool ELISA (For the quantitative
determination of zonulin family peptides (ZFP) in human
stool, ae HopmHoto 6yno He BuLLe 107 Hr/r.
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MeToaM CTaTUCTMYHOI 0O6POOKM pesynbTa-
TiB. OTpUMaHI B npoueci AOCAIAXKeHHA meau-

Tabnuusa 3 — [laHi cteatomeTpii NeYiHKK y naujieHTiB

3 aucninigemiamu Ta HAXXN

Ko-6ionoriyHi gaHi obpobnsnmca 3a 4onomororo OcHoBHa rpyna

nakeTa Nporpamu Afa CTaTUCTUYHOMO aHanisy R (n=101)

Statistica 11.0 for Windows. Y BignosigHocTi 3 IQR (Hopma A0 30%) 4,4

MOCTaBAEHUMM 33aBAAHHAMM HAMWU BMKOPMUCTa- AB\em\Mry, 0.65

HUM GAKTOPHUI | KOpenAauinHM aHanis. Pe3ynb- ) S0 s1 S2 S3
TaTW npeacTaBneHi y Bumaai M+, ge M — ce- CTaia creatosy 15 (14,8%) | 37 (36,6%) | 38 (37,6%) | 11 (15,5%)

penHe 3HauYeHHA AO0CAIAXKYBAaHOrO MapameTpa,
m — cTaHAapTHa NomuKa cepefHboro. OuiHKa gocTo-
BIPHOCTI pi3HUX cepefHiX BeNUYUH ANA He3aNneXHUX
3MiHHUX 3AiNCHIOETbCA 3a t-KpuTepiem CTiogeHTa. Pis-
HUL BBaxanuca goctosipHumm npu p<0,05. Y Bunaaky,
KON AOCANIAMKYBaHI 3MiHHI He NignAraan 3akoHam Hop-
MaNbHOr0 PO3MOAiNYy, 3aCTOCOBYBaM HeMapaMeTPUYHi
MEeTOAM CTaTUCTUYHOTO aHani3y

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

Ha niacTasi ynbTpa3ByKoBOro 06CTexKeHHA Ta cTeaTo-
MeTpiX naviHku 6yno BM3HayeHo nowwupeHictb HAXXN
cepen NauieHTiB i3 gucainigemiamm.

3rigHo gaHux Tabauui 2, y 30% nauieHTiB i3 nopy-
LWEHHAMM NinigHOro o6miHy 6yno0 BUABNEHO CTeaTo3 ne-
YiHKM, y 14% cTeatorenatut. 3aranom, y 44,4% xsopux 3
aucnigiaemieto 6yno giarHoctoBaHo HAMXI.

Tabnnua 2 — MowwupeHicTb CTeaTOTUUYHOT XBOPO6U
neyiHKM acouiiioBaHol i3 meTaboniuHMmu posnaga-
MM y NauieHTiB i3 gucainonpoteiHemiamm (n=342)

Lo Bifo6paXKae posib JAHOr0 CUHAPOMY Y GOPMYBAHHI
3MiH ninigHoro o6miny.

Byno BM3HauyeHO piBeHb 30HYNiIHY Kany, Ak 6e3no-
cepeaHbOro mMapkepa nigBULLEHOT MPOHUKHOCTI CTIHKK
KULLKIBHMKA, LLLO MOXe BM/IMBATWU HA NOPYLUEHHA Ninig-
HOro 06MiHy Ta piBEeHb eHAOTOKCMHEMIT, cepes naLieH-
TiB 3 auchiniaemieto Ta HAXXIM.

Y T1abauui 4 NpoAeMOHCTPOBAHO PiBEHb 30HY/iIHY
cepep, nauieHTiB 3 gucninigemiamm Ta rpynoto 3 HAXKXI.
lMOKa3HMK 30HY/iHY Y HOPMi HE NOBMHEH NEepeBuLLYBaTH
107 Hr/r. NMpw NOpiBHAHHI NOKa3HWKa cepes, NaLEeHTIB i3
amcninigemieto, y rpyni 6e3 cTeaToTUYHMX 3MiH Y NeYiHLi
NMOKa3HMK He NnepeBULLYBaB BEPXHIO MeXy Hopmu. Ha-
TOMICTb, Y NauieHTiB 3 HAXXTI piBeHb 30HYNiHY Kany 6yB
115%2,76 Hr/r, WO NepeBuLLy€E BEPXHili MOKa3HWUK HOp-
Ma/IbHOrO 3HAYEHHA, a TaKOX, B 1,3 pasu € BULLNUM, HiX
y naujieHTiB 6e3 HAMXKXI.

Tabnuua 4 — PiBeHb 30HYANiHY Kany y NauieHTIB
i3 aucninigemieto (n=145) Ta HAXXMN (n=91)

OcCKiNbKK, ynbTpa3ByKoBe OOCTeXeHHA 03BONSE B
NOEAHAHHI 3 KapAioMeTaboNIYHUMU KPUTEPIAMMN PUSUKY
nonepeaHbo BCTaHOBUTU AiarHo3 HAMXKXI, 6yn0 BUKOHa-
HO CTeaTOMeTPUYHE JOCAIAKEHHA NEYiHKK cepe rpynum
nauieHTiB 3 aucninigemiamu ta HAXXIM.

AIK Bigomo 3 Tabauui 3, npu NpoBeaeHHi cTeatome-
Tpii neviHkM y 14,8% naui€eHTiB i3 gucainonpoTteiHemiero
He BUABJMIEHO *KMPOBOI iHINbTPaLii nediHku, y 36,6% —
AiarHoctoBaHo crtagito S1, y 37,6% nauieHTis — cTeato-
TMYHa xBopoba MeuviHKM AiarHoctoBaHa Ha cTagii S2, y
15,5% naujieHTis — S3.

3 ornagy Ha BMCOKy nowupeHicte HAXXI cepeg na-
LiEHTIB i3 gMcainigemiammn Ta NOTEHLIMHMIA B3aEMO3B A-
30K LMX CTaHiB, by/a10 LiKaBMM AOCAIAUTU MOWMUPEHICTb
CHEP cepepn, 060x rpyn NawuieHTiB K OAMH 3 MOM/IMBUX
dakTopiB, WO BNAMBAE Ha iX PO3BMTOK Ta NporpecyBaH-
HA.

3rigHO 3 AaHMMM Ha puUCYHKY 1, y 154 xBoporo 3
NopyLIeHHsAM ninigHoro obmiHy 6yno suasneHo CHEBP.
OTe, nowwupeHicte CHBP cepes nauieHTiB 3 nopyLueH-
HAMM NinigHoro obmiHy ctaHosuna 45%.

3 ornagy Ha BMcoKy Yactoty CHEP cepes nauieHTiB
i3 gucninigemisamu, 6yno BaXKMBO BU3HAUUTU HAABHICTb
[LAHUX NopyLleHb cepe nauieHTiB i3 HAXKXIM.

Ha pucyHky 2 BigobparkeHo, wo CHBP 6yno giarHoc-
ToBaHO Y 53,2% nauieHTis i3 HAXKXIT.

CHBP xapakTepusyeTbcsi HAagMIPHUM PO3MHOMKEH-
HAM 6aKTepi y TOHKOMY KMLLEYHMKY, LLLO MOXKeE NopyLUy-
BaTM HOPMasbHi GYHKLIT KMLWKOBOro bap’epy Ta cnpuaTn
NiABULEHIA NPOHUKHOCTI €HAOTOKCUHIB Y CUCTEMHUIA
KpoBOOGiIr. ¥ Hawomy AOCAiAKEHHI NoWwnpeHicTb Haa-
MipHOro 6akTtepiiHoro pocty 6yna A0BOAI BUCOKOK Yy
0box rpynax nauieHTiB — i 3 gucainigemiamm i 3 HAXXN,

OcHoBHa rpyna |Cteatos|Creatorenatut R SR MauienTnn 3 Ancai- | Mauientn 3 HAXKXM p
neydiHul BIACYTHI nigemiamm (n=145) (n=91)
KinbKicTb 104 48 78 30HYAIH Kany 87+0.28 115+ 2 76 <0.05

(n< 107 HI/T)
MPUMITKM: p — LOCTOBIPHICTb Pi3HUL.

CHEP

154

PucyHoK 1 — MowupeHicTb cMHAPOMY HagMmipHoro 6akTepiitHoro
pocTy y naujieHTiB i3 gucninigemiamm (n=342).

CHEP
100 81
80
60
40
20
0

PUCYHOK 2 — MNowmMpeHicTb cMHAPOoMYy HagMipHoro 6aktepiiiHoro
POCTY Y KULWKIBHUKY Y nauieHTis i3 HAXKXM (n=152).
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BpaxoBytoun OTpMMaHi pe3ynbTaTi, BaxamMeum 6yno
[OCNIiANTK, YN BiAPI3HAETLCA PiBEHb 30HY/IHY cepep, na-
LiHTIB i3 pi3HUMM TUNamu nepebiry HAXKXIT.

3a AaHVMM pUc. 3 NOKA3HUK 30HY/IHY B cepeHboMy
ctaHosuB 122+0,89 Hr/r cepea, NaLiEHTIB 3 HEA/IKOroO/b-
HWMM cTeaTorenaTMTom Ta 110+1,2 Hr/r y rpyni nauieHTiB
3i cTeaTo30M, LWO B 060X BMMaAKax NepeBuLLyBaio BepX-
HIO MeXy Hopmu (n<107 Hr/r).

3 ornagy Ha OTPMMaHI AaHi, MOXHa NigTBEepaMUTH Ti-
notesy Mpo BMJIMB CTaHY KULLUKOBOTO €niTenito a TaKoX
HAABHOCTI MaToreHHoi Mikpodaopu, fKa NPoAyKYE Ni-
nonoJsicaxapmugm Ha 3amiHu ninigHoro o6miHy. 3oKpema,
Bpaxosytouu, wo CHEP Tpannasca y obox rpynax naui-
EHTIB AK 3 AucChinigemiamu TakK i 3 gucainigemiamu Ta
HAMXM, maiirke 3 ogHaKkoBoto YacToToto (45% Ta 53,2%
BiAnoBiaHO).

BoaHouac, nokasHuK 6inbwe 50% suasneHoro CHEP
cepep, nauieHTiB i3 HAXKXI gosoni cyTTeBO BKAsye Ha
pPONb AAHOTr0 CUHAPOMY Y BUHUKHEHHI XMPOBOI iHDINb-
Tpawii y neviHu,.

Y rpyni xBopux Ha Aucainigemii mapkep 30HYAIHY He
nepeBuLLYBaB BEPXHIO MEXKY HOPMMW, HATOMICTb y rpyni 3
BussneHoo HAXXI BiH ctaHosmB 110 Hr/r cepeg naui-
€HTIB 3i cTeaTo30M Ta 122 Hr/r cepep, NaLji€eHTIB 3i cTea-
TOrenaTuTom.

BaKNMBMM HaMPAMOK Y NiKyBaHHI meTaboniyHo aco-
LioBaHUX 3axBOptOBaHb € npodinaktnuka. Came Tomy,
Ba)X/IMBO BPaxoByBaTW TaKMM MOTEHUIAHO LjiKaBUi
WNAX KOpeKLUii nopyweHb AinigHoro obmiHy Ta BNAUBY
Ha PO3BUTOK HEAJIKOrO/IbHOI XMPOBOi XBOPOOU MeYiHKK
AK MiLHICTb KMLWKOBOI CTiIHKM Ta MiKpobiom. Tak 3BaHW
CUHAPOM «AipABOr0 KULIEYHMKA» MapKepoM SAKOro €
30HYANiH Kany moxKe 6e3nocepeaHbo BNIMBATU Ha 3MiHU
npu HAXKXTI, oCKiNbKKM, AK BU3HAYEHO Ha HALIOMy A0Ci-
[OYKEeHHi, Moro piBeHb y NaLieHTIB 3 }KMPOBOI iHiNbTPa-
LLIEI0 NEYIHKM CYTTEBO MEPEBMULLYE MOKA3HUK Yy MNaLlieH-
TiB 6€3 HAXKXI. A TakoXK, € BULWMM cepes, NalienTiB 3i
CTeaTorenaTMToOM y NMOPIBHAHHI 3 rpynoto 3i cTteaTto3om
neviHku.

3 ornagy Ha ue, byno npoBegeHO aHani3 Kopensa-
LiMHUX B32aEMO3B A3KiB MiXK MOKAa3HMKAMM 30HYANIHY Ta
CHEP, a TakoX gaHumu ninigorpamu T1a GioximiyHMMM
NnokasHMKaMu cepes nauieHTiB 0b6ox rpyn (3 aucninige-
miammn Ta HAXKXIT).

Ha pucyHKy 4 npoaemOoHCTPOBaHO pe3ynbTaTtu, AKi
CBigyaTb NPO BM3HAYEHY KOpenAlilo cepefHboi cunm
(r=0.65, p<0,05) Mix 30HYNIHOM Ta BWCOKOYYTIUBUM
C-peaKTMBHUM BinKoM (0AHUM 3 MapKepiB KapaioBacKy-
NAPHOTro pU3MKy Npu giarHoctmui HAXXMM) Ta Kopensuito
cepeaHboi cnnm (r=0,58, p<0,05) Mix 30HyNIHOM piBHEM
Tpurniuepunais y rpyni nauientis 3 HAXXI nauieHTis i3
HAXXM. BogHouac, BMABAEHO HeraTMBHY KopenaLito
cunbHoi cunum (r=0,78, p<0,05) mix HassHicTio CHBEP Ta
pisHem JIMBLL, y rpyni nauieHTiB 3 gucainiaemiamm.

BpaxoBytoun oTpMMaHi AaHi, MOXKHa 3p06UTH BUCHO-
BOK MpPO BM/IMB MiABULLEHOIO 30HYNIHY Ta MapKepu Kap-
AiomeTtabonivuHOro pM3mnKy, AKi BNAMBaloTb Ha nepebir Ta
nporpecyBaHHA CTEATOTUYHMUX 3MiH Y MeYiHLL, OCKiNbKN
3POCTaHHA 30HY/iHY, BPaXOBYKYM MO3UTUBHI Kopens-
TMBHI B3aEMO3B A3KW, CnpusaTMme 3poctaHHo hsCRP Ta
TpUrNiLepuaiB.

OcCKi/IbKM Npu AocAigKeHHi Kopenauii He 6yn0 BU3Ha-
YeHOo ii MiXK 30HyniHOM Ta CHEP, noganbli nepcnektuem
OOCAiAXeHb Y Ui chepi MoKyTb nepenbdayaT OLiHKY
edeKTUBHOCTI aHTUDBiIoTUKOTepanii Ta NpobioTuKiB A

3onynid
114
112

108
106
104
102
100

110

Creatos (n=65) Cresrorenatnr (n=26)

PUCYHOK 3 — PiBeHb 30HyNiHY Kany npu pisHumu popmamm HAXKXMN

y naueinTie i3 gucainigemiamu (n=91).
Kopekuii CHEP i ixHboro BnavBy Ha nepebir HAXXIM; go-
cnigXeHHA 38'A3Ky Mix CHBP i nopyweHHaMM ninigHoro
06MiHYy, TaKUMM AK NiABULLEHNI PiBEHb TPUTNILLEPUAIB i
XONIECTEPUHY, 3 AKLLEHTOM Ha MeTaboniuHi HacniaKK no-
pYLUEHb Y KULIKOBOMY MiKpo6iomi; 3any4eHHs 6inbLioi
KinbKoCTi nauieHTiB i3 HAXKXI y akux 6yae BM3HAYEHO
CHEP Ta 30HYNiH Ta iX NOTEHLiMHMX B3AaEMO3B A30K Ha
BE/IMKIN BUBIpLI 3anyYeHUX Y AOCNIAKEHHA NALEIHTIB;
3'acyBaHHA noTeHUiany 30HyniHy Ta CHBP sk Tepane-
BTUYHUX MillEHEN ANA NiKyBaHHA MOPYLWEHb AinigHOro
06miHy i HAXXI. 3oKkpema, MOXKHa A0CAIANUTU, YN MO-
XYTb iHri6iTopy 30HYNiHY abo meTtoam Kopekuii CHEP
3MEHLLNTUN PU3NK PO3BUTKY AUCAINigemil Ta cTeaTorena-
TUTY.

Tpurminepuon

PucyHoK 4 — KopensauiiiHi B3aEMO3B A3KU MiXK piBHEM 30HYAIHY
Ta BUCOKOYYTAMBUM C-peakTuBHUm 6inkom Ta Tpurnivepmgamm
y nauieHTis 3 HAXXM.

HassHictb CHEP cepeg nauieHTiB i3 gucainigemiamm
TAKOX MOXKe CnpuATU BUHUKHEHHI HAXKXIM. OcKinbku
Npu3BOAMUTbL A0 3HUMKEHHA O4HOTO 3 MOKA3HWKIB KapAio-
meTaboniuHoro pusuky — /INBLL, skuit Bigirpae Baskamsy
po/ib HE NIMLLEe B NPOLEecax aTeporeHesy, a M B PO3BUTKY
meTaboniyHMX 3MiH, AKi NPU3BOAATb A0 CTEaTO3y MNeviH-
Kn. KoHTponb CHBP Ta noninweHHA CTaHy KULIKOBOIO
6ap'epy MOXKYTb AOMNOMOITU Y NiKyBaHHI MeTaboniyHmx
NOpYyLeHb i 3MEHLINTN PU3KK nporpecyBaHHA HAMXXI.
Mopganbwi AOCAIOMKEHHA Y LbOMY HanpPAMKY MOXKYTb
cnpuATK po3pobui 6inbl ePeKTUBHUX TepaneBTUYHMUX
CTpaTerii Ta NiABULLLEHHIO AKOCTI XUTTA MaALEHTIB 3 Me-
TaboNYHMMM 3aXBOPHOBAHHAMM.

BucHoBKM.

1. Yactota CHEP y nauieHTiB 3 gucninigemiamu cra-
HOBUTb 45%, BogHouYac, y rpyni nauieHtis 3 HAXXM y
53,2% p[jarHOCTYeETbCA HagMipHUI BaKTepiiHuiA picT y
KULLKIBHUKY.

2. PiBeHb 30HYNiHY Yy NALIEHTIB 3 gUcninigemiamm He
nepeBuLLYBaB BEPXHIO MeEXY HOPMU.

3. Y rpyni nayieHTis i3 HAXKXIM NoKa3HUK 30HYNIHY €
BULLMM 33 BEPXHIO MEXY HOPMW Ta CTaHOBUTb 115+2,76
Hr/r. Cepen naujeHTiB 3i cTeaTo3om nediHkM 110+1,2
Hr/r, cepen, NaUieHTIB 3 HEANKOroNbHUM cTeaTorenaTu-
Tom 122+0,89 Hr/r

4. HasasHictb CHBP y nauginTiB i3 gucainigemiamm
npu3soauTb A0 3HWMKeHHA JIMBLLL.

5. 3pocTaHHA piBHA 30HYNIHY Kaay y NaLi€HTIB i3
HAXXI BnanBa€e Ha 3pOCTaHHA TPUMAiLepUaiB Ta BUCO-
KouyTnBoro C-peakTMBHOro biska.
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6. BU3HaUYeHHA Ta KOpEeKLis 30HyAiHy Kasly Ta /liky-  YaHHs, Taki AK AjeTa, Npo6ioTMKM abo MeanKaMeHTO3He
BaHHA HaAMipHOro 6aKTEPIMHOTO POCTY Y KUWKIBHUKY  JlIKYBaHHA.
MOXYTb BYTV BaXK/MBUMM Nigxoaamu B NpodinakTuLi Ta HocnigxeHHa poni 30HyniHY Ta CHBP npm HAMKXI
nikyBaHHi HAXKXT i MeTaboniuHMxX NopyLueHb. i MopywWeHHsAX ninigHoro obmiHy BiAKPWBAE HOBI ro-
MepcneKTMBN NOAANBLINX AOCAIAKEHS. PU3OHTX Y PO3YMiHHi NaToreHesy Lux 3axBOpIoBaHe.
MepCneKTMBHI HayKOBI HANPAMKM MOMYyTb 30cepe- |1OTEHUIMHO LikaBolo moxe Gyt pospobka iHAvsiAy-

. . . aNbHUX [AIETUYHMX CTpaTerin Ana Kopekuii ninigHoro
OMTUCA Ha Banipauii 30HyNiHy AK 6iomapkepa gna paH- ST ; T
. . . 0bMiHy i nikyBaHHA CHEP; iaeHTUdiKaLia reHeTUYHUx
HbOI AiarHocTkM HAXXIT i cTyneHs TaxKKocTi i nepebi-

. . p ARROC Ta enireHeTUUHMX MapKepiB, AKi MOXYTb BMAMBATU Ha
ry; 3'ACYBaHHI TO4OK be3NOCepeHbol All NMIABULLEHOTO  g3aenmoniio MixK KULLKOBUM MIiKpoBiomMom, NinigHUm 06-

PpiBHA 30HYNIHY y NauieHTiB 3 HAMXXIT Ta 10ro BNAMBY Ha  pminom Ta po3BuUTKoM HAXKXI. LLo6 Kpalue 3po3ymiTh L
NporpecyBaHHA 3aXBOPIOBAHHA; MOHITOPUHTY AUHAMIKU  npoueck i 3HAUTU HOBI WAAXM NPOdIiNaKTUKK, HEODXiAHI
PiBHIB 30HY/NIHY Y BIANOBIAb Ha Pi3Hi TepaneBTUYHI BTPY-  nopaasblli JOCAIAMKEHHS.
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PIBEHb 30HY/IHY AK ®AKTOP PU3UKY HEAZTKOTO/IbHOT }KUPOBOI XBOPOBMW MEYIHKW Y MALLIEHTIB 3 AAUC-
NNIAEMIAMMU

Ksit X. b.

Pe3tome. MeToto faHOro focnigKeHHs 6ys10 BUSHAaUEHHA MapKepa 30HYNiHY AK GaKTopa PU3KKY PO3BUTKY Hean-
KOro/IbHOI *KMPOBOI XBOpobU neuiHkm (HAXKXM) y nauieHTis i3 gucninigemieto. 3o0HyniH — Le BiNOK, Lo bepe yyacTb y
peryntoBaHHi KMLWKOBOT MPOHMKHOCTI, @ MOro NigBULLEHI piBHI NOB’A3aHi 3i 36iNblUEHO NPOHUKHICTIO KULLKIBHUKA,
LLLO MOXKE CMPUATU PO3BUTKY iHCYNIHOPE3UCTEHTHOCTI, K/IIOYOBOTO PpaKTopa y BUHUKHEHHI aucainigemii Ta HAXKXI.

Y pocnigskeHHi B3sauM yyacTb 342 naujieHTn 3 gucninigemieto, 3 Akux 152 ocobam 6yno giarHoctoBaHo HAMXI.
Byno BMABNEHO, WO CUHAPOM HaamipHoro 6aktepiasbHoro pocty (CHEP) cnoctepiraBca y 45% nauieHTiB 3 auc-
ninigemieto Ta y 53,2% naujeHTtis 3 HAXXI. CepeaHili piseHb 30HyNiHY y nauieHTiB 3 HAXXIM ctaHosuB 115+2,76
Hr/T, WO 3HaYHO nepesuLyBano Hopmy y 107 Hr/r. [JoCNiAMKEeHHA TaKOXK BUABUIO KOPENALi MiXK PiBHAMM 30HYIHY,
C-peaKTnBHOrO 6ifKa Ta TPUTNILEPUAIB, AKI € MapKepamKn KapaiomeTaboniyHoro pusmky. Takox byna BcTaHOBAEHA
HeraTMeHa Kopenauia mixk CHEP i piBHAMM ninonpoTeiHiB BUCOKOI wWinbHocTi (JIMBLL) y nauieHTis 3 ancninigemieto.

Y pocnigxeHHi NigkpecntoeTbes, Wo 30HYNIH | CHEP MOXKyTb 6YTH BasKIMBUMM MilLeHAMM ANs NpodinakTMKM Ta
nikyBaHHA HAXKXI i meTaboniyHMxX NopyLLeHb.

KnouoBi cnoBa: HeanKoronbHa *1posa xBopoba neyviHku, Ancainigemii, 3oHyiH, CMHAPOM HagMipHOro bakTte-
PiIMHOrO POCTY Yy KULWKiBHUKY, CHBP.

ZONULIN LEVELAS ARISK FACTOR FOR NON-ALCOHOLIC FATTY LIVER DISEASE IN PATIENTS WITH DYSLIPIDEMIA

Kvit K. B.

Abstract. The article focuses on zonulin levels as a risk factor for non-alcoholic fatty liver disease (NAFLD) in
patients with dyslipidemia. Zonulin is a protein involved in regulating intestinal permeability, and its elevated levels
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are linked to increased gut permeability, which can contribute to insulin resistance, a key factor in dyslipidemia and
NAFLD development.

The research studied 342 patients with dyslipidemia, 152 of whom had been diagnosed with NAFLD. The prev-
alence of small intestinal bacterial overgrowth (SIBO) was found to be 45% in patients with dyslipidemia and 53.2%
in those with NAFLD. The average zonulin level in patients with NAFLD was 115+2.76 ng/g, which was significantly
higher than the normal upper limit of 107 ng/g. Additionally, the study found correlations between zonulin levels,
C-reactive protein, and triglycerides, which are markers of cardiometabolic risk. There was also a negative correla-
tion between SIBO and high-density lipoprotein (HDL) levels in patients with dyslipidemia.

The study highlights that zonulin and SIBO may be important targets for prevention and treatment of NAFLD and
metabolic disorders.

Key words: non-alcoholic fatty liver disease, dyslipidemias, zonulin, small intestinal bacterial overgrowth, SIBO.
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EVALUATION OF THE RESULTS OF USING ENDOSCOPIC METHODS AS THE FIRST STAGE

OF TREATMENT OF PATIENTS WITH COMPLICATED FORMS OF COLON CANCER
Zaporizhzhia State Medical and Pharmaceutical University (Zaporizhzhya, Ukraine)
braviorio@gmail.com

The use of endoscopic methods for the treatment of patients with complicated forms of large intestine cancer
remains a controversial issue. The study aimed to evaluate the results of using endoscopic methods as the first stage
of treatment of patients with complicated forms of colon cancer. The study group included 180 (100%) patients with
complicated forms of colon cancer. In the comparison group, colonoscopy was performed in 11 (15.49%) patients,
and in the main group - in 83 (76.15%) patients, U=38.0; p=0.0019. Stable haemostasis was achieved in 7 (8.43%)
patients of the main group with acute intestinal bleeding; in 31 (37.35%) patients with acute intestinal obstruction,
tumour tunnelling was performed, and in 7 (8.43%) patients, a self-expanding metal stent was placed. Another 9
(10.84%) patients achieved the partial restoration of the passage; in 15 (18.07%) patients, the procedure was unsuc-
cessful and in 12 (14.46%), it resulted in complications.

Endoscopic examination of the large intestine has increased the number of postponed surgeries and the propor-
tion of primary radical surgical interventions. It has also reduced the number of surgeries that resulted in colostomy.

Key words: cancer, large intestine, complications, endoscopy, treatment, stenting, tunnelling, surgical treatment.

Connection of the publication to planned research
work.

The study was performed within the framework
of the research project “Modification of surgical as-
pects of treatment of patients of different age groups
in peacetime and wartime”, state registration number
0122U201230.

Introduction.

Malignant neoplasms of the colon remain one of the
main pathologies in Ukraine and the world, affecting
both men and women over the age of 55 [1].

In Ukraine, there is a negative trend, according to
which about 60% of patients are diagnosed with large in-
testine cancer only after the appearance of clinical signs

of complications: acute intestinal obstruction (AlO), tu-
mour perforation, acute intestinal bleeding (AIB) and
others [2].

Numerous global studies have shown that using
minimally invasive techniques, in particular endoscopic
technologies, is a promising alternative for treating sev-
eral complications of the large intestine tumour process,
which subsequently allows for radical surgical interven-
tion in this category of patients [3-5].

However, several authors and studies also emphasise
that preoperative aggressive manipulation of the onco-
logical process results in a greater number of isolated
secondary metastases and locoregional lymph node me-
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