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Liver pathologies such as non-alcoholic fatty liver disease (NAFLD), cirrhosis, hepatocellular carcinoma are as-
sociated with changes in the composition of the microbiome in the intestine. There is strong evidence that bowel
dysbiosis is associated with the progression and complication of these pathologies.

The purpose of the work was to study the effectiveness of treating intestinal dysbiosis in patients with chronic
hepatitis C against the background of non-alcoholic fatty liver disease using a probiotic containing Lactobacillus aci-
dophilus (LA-5) and Bifidobacterium animalis subsp. lactis BB-12 and a combination of ursodeoxycholic acid.

84 patients with CHC participated in the study. In all patients, determination of hepatitis B and C markers was
carried out by ELISA, followed by determination of HCV RNA, genotype and virus quantity by PCR. The degree of liver
fibrosis and steatosis was determined using a non-invasive diagnostic method — FibroMax (BioPredictive, Paris) and
an indirect liver elastometry method using a diagnostic device manufactured by France — Fibroscan 502 F01261 sen-

sor M 7 7012. The condition of gut microbiocinosis was determined by microbiological examination of stool.

Two groups were formed depending on the prescribed treatment: 1 gr (n = 40) — patients who received — LA-5 and
BB-12 1 gtt. x TID and 2 g (n = 44) received LA-5 and BB-12 + UDCA 500 mg ghs for 1 month.

As a result of the study, it was established that patients with CHC against the background of NAFLD as part of the
therapy, for correction of the intestinal microbiocenosis disorders in addition to probiotics, the additional prescrip-
tion of UDCA is indicated, which helps to restore the colon microbiocenosis, improves the course of CHC and NAFLD,
regulates dysfunction of the cytokine link of the immune system, and improves the quality of life of patients.
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Connection of publication with planned research
work. The scientific research was carried out within the
framework of the initiative theme of the Department of
Faculty Therapy of the State University “UzhNU”: «Com-
bined pathology and correction of disorders of homeo-
stasis of residents of the Carpathian region, taking into
account the effect of adverse factors», state registration
number 0121U110808.

Introduction. Chronic hepatitis C (CHC) remains one
of the most important problems of modern medicine,
which is due to its significant spread, a progressive in-
crease in morbidity, a high level of chronization, the risk
of developing cirrhosis of the liver and hepatocellular
carcinoma [1]. According to WHO expert estimates, the
number of people infected with the hepatitis C virus is
325 million, and the number of patients dying annually
as a result of this pathology reaches 1.4 million people
(WHO, 2019) [2, 3].

Along with CHC among liver diseases, non-alcohol-
ic fatty liver disease (NAFLD) occupies a valid place,
which in developed countries occurs in 20-30% of the
adult population, and non-alcoholic steatohepatitis
(NASH) is registered in 2-3% of the general population
[4]. According to a number of authors, during the ini-
tial examination in 30-40% of patients with NASH, liver
fibrosis is detected, which within 5-10 years in 20-25%
of cases progresses to cirrhosis of the liver, and 30-40%
of these patients die from complications [5]. NASH is
currently considered one of the most common causes
of increased liver tests without the presence of clinical
symptoms [6].

According to various studies, almost 50% of patients
with CHC have different degrees of NAFLD, which con-
tributes to the onset and further progression of fibrosis
from the initial stages to cirrhosis of the liver within a
short time [7-11].

In the pathogenesis of NAFLD, a significant role is as-
signed by a violation of the functional state of the colon
and, as a result — the accumulation of waste products
of microorganisms, endotoxins (ET) [12]. A decrease in
the detoxification function of the microflora in dysbiosis
increases the load on the enzymatic systems of the liver
and contributes to the development of non-alcoholic
steatosis, steatohepatitis, intrahepatic cholestasis [13].
In addition, dysbiotic disorders in the intestine are ac-
companied by active deconjugation of bile acids, exces-
sive formation of their toxic salts and increased reab-
sorption in the lumen of the colon occur [14, 15]. As a
result, bile acid synthesis decreases, and liver metabo-
lism switches to cholesterol synthesis (CS), which leads
to the development of dyslipoproteidemia [16, 17].

The correction of intestinal dysbiosis is more often
carried out by prescribing probiotics that inhibit the re-
production of pathogenic strains of bacteria, improve
the condition of the mucin barrier of the intestine, re-
duce endotoxemia and intestinal permeability, and also
have a positive effect on the immune system. One of this
is a probiotic whose capsule contains at least 1 x 10° CFU
Lactobacillus acidophilus (LA-5), 1 x 10° CFU Bifidobac-
terium animalis subsp. lactis BB-12. Both bacteria are
components of normal human intestinal microflora, re-
sistant to hydrochloric acid and bile, which increases the
percentage of their survival when passing through the
stomach and duodenum and have GRAS status (gener-
ally recognized as safe) [18].

Recently, ursodeoxycholic acid (UDCA) drugs are
increasingly used to treat various liver diseases, espe-
cially those accompanied by cholestatic and cytolytic
syndrome [19-21]. UDCA has a unique ability to settle
in the phospholipid bilayer membrane of hepatocytes,
stabilizing its structure and protecting the liver cell from
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damaging factors. Many randomized studies have prov-
en the multifactorial effect of UDCA [22, 23].

Purpose. To determine the effectiveness of treating
intestinal dysbiosis in patients with chronic hepatitis C
against the background of non-alcoholic fatty liver dis-
ease using a probiotic containing Lactobacillus acidophi-
lus (LA-5) and Bifidobacterium animalis subsp. lactis
BB-12 and a combination with ursodeoxycholic acid.

Object and research methods. 84 patients with CHC
were examined. There were 41.7% of men (35), 58.3% of
women (49). The average age of patients was 56,7+1,3
years. The study was conducted in accordance with the
principles of the Helsinki Declaration and was approved
by the ethics commission of the Uzhhorod National Uni-
versity (Protocol No. 7/1 of 12.09.2021). All patients
gave signed consent to the collection of personal data
into the database and for the use of blood and feces
samples for research purposes and for participation in
the study.

The classification of chronic hepatitis proposed at
the International Gastroenterological Congress (Los
Angeles, 1994) was used to establish the diagnosis of
CHC. Determination of hepatitis B and C markers was
carried out by ELISA, followed by determination of RNA
VCS, genotype and virus quantity by PCR. The degree of
liver fibrosis and steatosis was determined using a non-
invasive diagnostic method — FibroMax (BioPredictive,
Paris) and an indirect liver elastometry method using a
diagnostic device manufactured by France — Fibroscan
502 F01261 sensor M 7 7012. The degree of liver fibro-
sis and steatosis was determined using a non-invasive
diagnostic method — FibroMax (BioPredictive, Paris) and
an indirect liver elastometry method using a diagnostic
device manufactured by France — Fibroscan 502 F01261
sensor M 7 7012 (regional clinical infectious disease
hospital, Uzhhorod).

The condition of gut microbiocinosis was deter-
mined by microbiological examination of stool. To de-
tect dysbiosis of the large intestine, a quantitative ac-
counting of microorganisms that grew on a nutrient
medium of Agar, Saburo, Endo and 5% blood agar cal-
culated per 1 g of feces was carried out, taking into ac-
count the dose of inoculated material and the degree
of its dilution. Culture identification was carried out on
the basis of biochemical tests and the ‘Enterotest’ sys-
tem. During material taking, all patients did not have
acute infectious diseases, did not receive antibacterial,
pre- or probiotic therapy. According to the unified work-
ing classification of dysbiosis (I.B. Kuvaieva, K.S. Ladodo,
1991), 4 degrees of dysbiotic disorders of the intestine
were distinguished. The levels of cytokine profile indi-
cators were determined for all patients and assessed
psychological status and the quality of life. When
planning therapeutic measures for intestinal dys-

The two-sided Fisher’s exact test was used in the
work using Statistica 8.0 for Windows. The difference
was considered probable at p < 0.05.

Research results and their discussion. Among the
complaints noted by patients, constipation was leading
—69% (58 out of 84) and diarrhea —31% (26 out of 84) of
patients. The study of clinical manifestations in patients
with CHC revealed their connection with the degree of
DB. It was established that 28 patients had DB of the
I-st degree, DB of the II-nd degree -41, DB of the lll-rd
degree -15 patients, and DB of the IV-th stage — was not
detected in any patient. In patients with CHC with DB of
the lll-rd degree, 33.3% (5 out of 15) were significantly
more likely to record periodic discomfort with lower ab-
dominal location compared to 14.3% (4 out of 28) and
20.0% (3 out of 15) patients with I-st and II-nd degree of
DB, respectively. The presence of this localization of dis-
comfort in patients with CHC is obviously explained by
the strengthening of dysbiotic processes and impaired
intestinal function. This was confirmed by the presence
of a reliable connection of the feeling of discomfort in
the lower abdomen with dyspeptic manifestations, such
as nausea (p = 0.007), flatulence (p = 0.02), decreased
appetite (p = 0.003). The next most frequent complaint
was flatulence which was observed in 32 (38.1%) pa-
tients with DB. The frequency of flatulence increased
against the background of the progression of DB and
was one of the persistent dyspeptic complaints that are
difficult to correct with medication in patients with CHC.
Flatulence was constantly present in 100% of patients
with the lll-rd degree of DB, in persons with the II-nd
degree of DB it bothered less often 41.5% (17 out of 41),
and was not recorded at all at the I-st degree of DB. The
patients also had other complaints (hepatobiliary): pain,
heaviness in the right hypochondrium 32.1% (27 out of
84), weakness and rapid fatigue 85.7% (72 out of 84).

After the treatment, all patients showed an improve-
ment in well-being. Thus, in the first group in 62.5% (25
out of 40) of patients disappeared clinical and labora-
tory signs of colon DB by the end of the treatment, in
contrast to patients of the second group, where taking
LA-5 and BB-12 in combination with UDCA contributed
to the normalization of the microbial component of the
colon in 93.2% (41 out of 44) of patients. In this group,
only 2 patients had the 2-nd degree of DB and 1 had DB
of the 1-st degree (table 1).

As a result of simultaneous administration of LA-5
and BB-12 and UDCA in the above-mentioned doses,
in 93.2% of patients with CHC (p<0,01) an increase in
the number of bifido- and lactobacteria, Escherichia
with normal activity and a decrease in the number of
hemolytic microorganisms, proteus, staphylococci and
yeast-like fungi were found, which was accompanied by

Table 1 — Dynamics of the degree of DB

biosis in patients with CHC, we took into account
the presence of metabolic factors and the main
clinical and laboratory syndromes and prescribed
hepatoprotective therapy (UDCA) in addition to
probiotics.

Two groups were formed depending on the
prescribed treatment: 1 gr (n = 40) — patients who
received — LA-5and BB-12 1 gtt. x TIDand 2 g (n =

of the large intestine in the examined patients

Groups of patients
335{)?:5?: 1 gr (n=40) 2 gr (n=44)
a 6 a 6
0 0 25 (62,5%) 0 41 (93,2%)
| 14 (35,0%) | 8(20,0%) | 14(31,8%) | 1(2,3%)*
I 19 (47,5%) | 5(12,5%) | 22(50,0%) | 2 (4,6%)*
1 7 (17,5%) 2 (5,0%) 8 (18,2%) 0

44) received LA-5 and BB-12 + UDCA 500 mg ghs notes: a— before treatment; b — after treatment; * — the difference between the
indicators before and after treatment is statistically significant (p<0.05).

for 1 month.
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Table 2 — Dynamics of the main complaints under

the influence of treatment

tion that the level of concentration of
this cytokine depends on the degree

of bacterial aggression [24, 25], which

Notes: a — before treatment; b — after treatment; * — the difference between the indicators

before and after treatment is statistically significant (p<0.05).

the normalization of the act of defecation and the dis-
appearance of symptoms of intestinal dysbiosis. In pa-
tients taking only LA-5 and BB-12, the above-mentioned
positive changes were observed in 62.5% (p<0,05). The
elimination of DB symptoms, in particular constipation
and flatulence, contributed to the positive dynamics of
the clinical course of CHC. Thus, the number of patients
who complained of pain, heaviness in the right hypo-
chondrium, flatulence, weakness and rapid fatigue de-
creased with a significant predominance of those in the
second group (table 2).

After the treatment, a decrease in the activity of pro-
inflammatory cytokines and a slight increase in the level
of anti-inflammatory cytokines were noted. The most
significant was the decrease of fetoplacental insuffi-
ciency — a and neopterin, almost in 4 times (r<0,01) and
IL-6 in 3.5 times (r<0,05) in patients of the 2-nd group
who additionally received a probiotic and UDCA. The
dynamics of anti-inflammatory cytokines in this group
of patients also turned out to be positive, namely an in-
crease of IL-4 in 2.7 times (r<0,05) and IL-10 in 3.2 times
(r<0,01).

Within the framework of the study, a high sensitiv-
ity of IL-6 was established under the influence of the
proposed therapy schemes and the normalization of the
microbial landscape of the colon. There is an assump-

Groups

Complaints 1gr (n=40) 2 gr (n=44) was confirmed in our research. There-
b 3 3 b fore, the obtained significant decrease
Constipation 27(67,5%) | 11(27,5%) | 31(70,45%) | 2(4,5%)* | Of IL-6 concentration after the complex
Diarrhea 1230%) | 4(10%) | 14(31,8%) | 1(2,27%) | therapyisasign of a decrease in bacte-
Flatulence 1537,5%) | 6(15%) | 17(38,6%) | 1(2,27%)* |r ]::ngﬁgc:ﬁzs'gp ing[:#x'r}iﬂg;ﬂan%:
Itchy skin 12(30%) | 9(22,5%) | 14(31,8%) | 4(9,1%)* h X ﬁy q in th :
Pain in the right hypochondrium | 11(27,5%) 8(20%) 14(31,8%) | 3(6,8%)* The most significant decrease in the
et yp . . : level of IL-6 was observed in patients

Dyspeptic syndrome 25(62,5%) | 18(45,0%) | 27(61,3%) | 7(15,9%)* receiving a probiotic and UDCA
Asthenovegetative syndrome 34(85%) | 23(57,5%) | 38(86,3%) | 10(22,7%)* Since part of neopterin is ca-

tabolized by the symbiotic micro-
flora of the colon [26], a decrease in
its concentration in the blood serum of patients after
complex treatment confirms the positive effect of the
proposed therapy on the composition of the microflora
of the colon.

Assessing the psychological status of patients as
a result of the treatment, it should be noted that the
tendency towards improvement was observed in all
patients, however, a decrease in the level of anxiety
and depression on the hospital scale of anxiety and
depression was observed only in patients of the second
group. Namely, the severity of depression in patients
of the 2nd group decreased in 1,710,2 (p < 0.05) points
and anxiety in 2,5+0,8 (p < 0.05), while in other patients
these indicators remained unchanged.

Conclusions. For patients with CHC against the
background of NAFLD as part of the therapy in order
to correct disorders of intestinal microbiocenosis, an
additional prescription of UDCA is indicated. Its use
positively affects not only the microbiocenosis of the
colon, but also the course of CHC and NAFLD, contributes
to the regulation of the cytokine link of the immune
system and improving the state of psychological status.

The prospect of further research is to study the
impact of the proposed therapy on the lipid profile
indicators in patients with CHC against the background
of NAFLD.
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KOPEKLLIAl KULLKOBOTIO AUCEIO3Y Y XBOPUX HA XPOHIYHWIA FEMATUT C HA T/Il HEAZIKOTOJIbHOI }KUPO-
BOI XBOPOBMW MEYIHKK

Dep6ak M. A., Bopobeupb B. B., lpura B. I.

Pe3stome. XpoHiuHuii renatut C (XI'C) 3anMLIaETbCA OAHIEID 3 HAMBAXKAMBILLMX NPOBAEM Cy4acHOT MeaULMHU, WO
3YMOB/IEHO MOro 3HAaYHUM MOLUMPEHHAM, NPOrPECUBHUM 3POCTAaHHAM 3aXBOPIOBAHOCTI, BUCOKMM PiBHEM XPOHi3a-
Lii, pU3MKOM PO3BUTKY LMPO3Y NEYiHKK Ta renatoLentoNnspHoOi KapuMHOMKU. 32 AaHUMM Pi3HUX AOCNIAKEHDb, MalKe
y 50% xBopwux Ha XI'C cnocTepiraerbea pisHoro ctyneHa HAXKXI, wo cnpmae BUHMKHEHHIO Ta NO4ablLIOMy nporpe-
cyBaHHI0 $ibpo3y Bif NOYAaTKOBMX CTALi A0 LMPO3Y NeYiHKM MPOTArOM KOPOTKOrO Yacy.

Mema: BU3HAUUTU edeKTUBHICTb NiKyBaHHA KULIKOBOrO AMCHIO3y y XBOPUX Ha XPOHiIYHWMI renatut C Ha Thi
HeasIkoro/ibHOI XXMPOBOI XBOPO6M NeyiHKK i3 3acTocyBaHHAM NpobioTuKa, Wwo MictuTb Lactobacillus acidophilus (LA-
5) i Bifidobacterium animalis subsp. lactis BB-12 y noeaHaHHi i3 ypcoae30KCUMX0/1eBOO KUC/IOTOHO.

06’ekm i memoou docniorweHHA. ObcTexkeHo 84 xBopux Ha XIC. Ycim xBopMM npoBeAeHO MiKpobionoriyHe
OOCNiAXEHHS BUNOPOXKHEHb, BU3HAYEHO PiBHI MOKA3HUKIB LLUTOKIHOBOIO Npodi/ito Ta OLiHEHO MCUXONOTIYHNI CTa-
TyC i AKicTb *KunTTA. ChopmOoBaHO ABi rpynu B 3a71€XKHOCTI Big, NpM3HayeHoro nikyeaHHA: 1 rp (n=40) — xBopi, AKi oT-
pumyBann — LA-5 i BB-12 no 1 Kan. x 3 pa3u Ha aoby i 2 rp (n=44) — otpumysanu LA-5 i BB-12 + YAXK no 500 mr Ha
Hi4 npoTarom 1 micaus.

Pe3ynbmamu 0ocnidxeHHA ma ix o62osopeHHA. Y pe3ynbTaTi ogHoYacHoro npuiiomy LA-5 i BB-12 i YAXK y Bu-
LeBKa3aHMx go3sax y 93,2% xsopux Ha XI'C BCTaHOBNEHO 36inblUeHHA KinbKocTi bidifo- i nakTobaKTepiii, ewepuxi
i3 HOPMaNIbHOKO AKTUBHICTIO Ta 3HMMEHHS KiJIbKOCTi TEMONITUYHMX MIKpOOpraHiamiB, npotesn, cTadifOKoKiB Ta
ApiKarKenoaibHnx rpnbis, Hopmanisauia akTy gedekauii Ta 3HUKHEHHA CMMNTOMIB KMLLUKOBOrO AuMcbiosy. Y xBo-
puX, Wo npuiimanu Tinbku LA-5 i BB-12, BKasaHi BuLLEe NO3UTMBHI 3MiHM crnocTepiraance y 62,5% oci6. Pospobne-
Ha KOMM/IEKCHa Tepania 3MeHLYE Npo3ana/ibH1Ui KOMMNOHEHT (40CTOBIPHO 3HM3MAMKCA piBHI DHIM-a | HeONTEpPUHY,
I/1-6) Ta aKTUBYE NpPOTM3anaabHUIN KOMMNOHEHT CUCTEMU LIUTOKIHIB (piBeHb 1/1 10 4oCcTOBipHO 3pocTaB) Ta NOKpaLlLye
NCUXONOTIYHWNIN CTATYC i AKICTb KUTTA NaLLiEHTIB.

BucHosku. BctaHoBMEeHO, WO Aogatkose npuaHavyeHHA YAXK y noegHaHHi i3 npobioTMKkom cnpuae He TiNbKK
BiAHOBNEHHIO MiKpobioLeHO3y TOBCTOI KMWKKM, a i nokpalye nepebir XIC ta HAXKXIM, peryntoe ancohyHKL 0
LMTOKIHOBOI JTAHKM iMYHHOI CUCTEMM Ta NiABULLYE AKICTb *KUTTA NALLIEHTIB.

Kntouosi cnosa: Ancbios TOBCTOro KuLIEYHUKa, renaTtuT C, Heasikoro/ibHa *K1Mposa xBopoba neviHku, NpobioTuk,
YOXK.

CORRECTION OF INTESTINAL DYSBIOSIS IN PATIENTS WITH CHRONIC HEPATITIS C AGAINST THE BACKGROUND
OF NON-ALCOHOLIC FATTY LIVER DISEASE

Derbak M. A., Vorobets V. V., Griga V. I.

Abstract. Purpose: to study the effectiveness of treating intestinal dysbiosis in patients with chronic hepatitis C
against the background of non-alcoholic fatty liver disease using a probiotic containing Lactobacillus acidophilus (LA-
5) and Bifidobacterium animalis subsp. lactis BB-12 and a combination of ursodeoxycholic acid.

Object and methods. 84 patients with CHC were examined. All patients underwent a microbiological study of
stool, the levels of cytokine profile indicators were determined and the psychological status and the quality of life
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were assessed. Two groups were formed depending on the prescribed treatment: 1 gr (n=40) — patients who re-
ceived — LA-5 and BB-12 1 gtt. x TID and 2 g (n=44) received LA-5 and BB-12 + UDCA 500 mg ghs for 1 month.

Results and their discussion. As a result of simultaneous administration of LA-5 and BB-12 and UDCA in the
above-mentioned doses, in 93.2% of patients with CHC an increase in the number of bifido- and lactobacteria, Esch-
erichia with normal activity and a decrease in the number of hemolytic microorganisms, proteus, staphylococci and
yeast-like fungi, normalization of the act of defecation and the disappearance of symptoms of intestinal dysbiosis
were found. In patients taking only LA-5 and BB-12, the above-mentioned positive changes were observed in 62.5%.
The developed complex therapy reduces the pro-inflammatory component (the levels of fetoplacental insufficiency
—a and neopterin, IL-6 decreased significantly) and activates the anti-inflammatory component of the cytokine sys-
tem (IL-10 level increased significantly), improves the psychological status and the quality of life of patients.

Conclusions. It was found that the additional prescription of UDCA in combination with a probiotic not only con-
tributes to the restoration of colon microbiocenosis, but also improves the course of CHC and NAFLD, regulates the
dysfunction of the cytokine link of the immune system and increases the quality of life of patients.

Key words: colon dysbiosis, hepatitis C, non-alcoholic fatty liver disease, probiotic, UDCA.
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DIRECTIONS FOR RECOVERY OF COGNITIVE FUNCTION IN SURGICAL

PATIENTS AFTER GENERAL ANESTHESIA
Kharkiv National Medical University (Kharkiv, Ukraine)
2Kharkiv National Air Force University named after lvan Kozhedub (Kharkiv, Ukraine)
Dubovskaya@ukr.net

Purpose of the study: to develop directions for correcting changes in cognitive functions in patients after general
anesthesia in the early postoperative period against the background of neuroprotective therapy based on the results
of a survey of 126 patients using neuropsychological testing. The follow-up was carried out by us based on the KNP
“Kharkiv City Clinical Hospital for Emergency and Emergency Care named after Professor O.l. Meshchaninov "XMR,
which is the clinical base of the department. Patients were divided into 3 groups. 1st group — young patients (18-43
years); 2nd group — middle-aged patients (44-59 years); 3rd group — elderly patients (60-80 years). The obtained
changes in cognitive functions against the background of neuroprotective therapy according to the test results may
be due to the age-related plasticity of cognitive functions and the depletion of compensatory capabilities. Recovery
of results was determined in the immediate follow-up period: in young patients it was gradual than in other age
groups, with complete recovery to the level of cognitive impairment in this test at the level before surgery in middle-
aged patients. Thus, the obtained results unequivocally recommend the appointment of neuroprotective therapy
in the standard postoperative management of surgical patients operated under anesthesia to prevent the onset or
deterioration of cognitive functions, which further improves the quality of life.

Key words: general anesthesia, neuroprotective therapy, cognitive function, surgery.

Connection with scientific programs, plans and top-  versity of the Ministry of Health of Ukraine “Prevention
ics. The article is a fragment of research work of the  of stress-induced organ damage” (N¢ state registration
Department of Emergency Medicine, Anesthesiology 0113U002284), “Choice of intensive care and anes-
and Intensive Care of Kharkov National Medical Uni- thesia patients with systemic inflammatory response
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