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The purpose of the study: to establish the features of the of colon cavity (CC) microbial
state in patients with non-alcoholic steatohepatitis (NASH) with obesity, depending on
the presence of comorbid chronic kidney disease (CKD) and its stages.

Material and methods. 168 patients with NASH from 42 to 55 years of age were
examined. All patients were distributed as follows. Group 1 consisted of 68 patients with
NASH and obesity of st degree. Group 2 consisted of 100 patients with NASH and obe-
sity of 1st degree with a comorbid CKD I-111 stages (chronic pyelonephritis). We examined
30 practically healthy persons (PHPs), which by age and sex were not statistically
significantly different from the main group and the comparison group. Microbiocenosis of
CC was studied by microbiological method by sowing ten-fold dilutions of feces on diffe-
rential-diagnostic nutrient media in accordance with the methodological reco-
mmendations "Microbiological diagnosis of dysbiosis" of the Ministry of Health of the
USSR (1986).

Results. The study revealed changes in the microbial cavity content of the colon (CC)
during the comorbid flow of NASH with obesity and the CKD I-111 stages, characterized by
the development of deep dysbiosis (II-111 degree) With the appearance and prevalence of
pathogenic microflora, an increase in the number of opportunistic bacteria and yeast
Sfungi of the genus Candida, a probable deficiency of representatives of normal micro-
biota: lactobacilli, bifidobacteria, bacteroids.

Conclusion. It is established that one of the components of the pathogenesis of non-
alcoholic steatohepatitis in patients with obesity and chronic kidney disease is metabolic
intoxication, which arises as a result of a significant violation of the quantitative and
qualitative composition of the microflora of the microbial cavity of the colon with the
development of deep dysbiosis.
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OCOBJUBOCTI CTAHY MIKPOEIOLIMHO3Y TOBCTOI KAIIKHU Y XBOPUX HA
HEAJIKOI'OJIbHUI CTEATOIEHATHUT 3AJIEXKHO BIJI HAAABHOCTI XPOHIYHO{
XBOPOBHU HUPOK

A.A. Aumonies

Mema pobomu - ecmanosumu 0cooIUEOCMI CMAHY MIKPOOIOMY NOPONCHUHHO2O GMICHTY
mogcmoi KuwKu y X6opux Ha Heanxkozonsnuii cmeamocenamum (HACI) i3 oocupinnsam
3Q1€AHCHO 610 HAABHOCHI KOMOPOIOHOI XpOHIuHOI0 X80pobot nupok (XXH) ma i cmaoii.
Mamepian ma memoou. Obcmedcerno 168 xsopux na HACI sixom 6io 42 0o 55 poxkie. Yci
x8opi 6ynu po3nodineni nacmynuum yurwom. I pyny 1 ymeopunu nayienmu iz HACI i3
cynymuim oocupinuam I cmynens y kinokocmi 68 ocio. Ipyny 2 cknanu xeopi na HACI i3
ooicupinnam I cmynens i3 komopoionoo XXH I-11I cm. (xponiunuil nienoneppum) y Kino-
xkocmi 100 ocio. Obcmesceno 30 npaxmuuno 300posux oci6 ([130), sixi 3a sikom ma cma-
mmio cmamucmu4Ho 00CMOGIPHO He GIOPI3HANUCL 810 OCHOBHOI 2pynu ma 2pynu nopig-
Hanus. Mikpobioyenos [IBTK suguanu mMikpo6ionoziuHum mMemooom WLiAXoM 3Aacigy
0eCAMUKPAMHUX PO36e0eHb GUNOPONUCHEHb HA QUG epeHYitiHO-0IacHOCMUYHT JHCUBUTLHI
cepedoguiya 32i0H0 3 MemoOUYHUMUY pexomenoayiamu "Mukpobunocuueckas ouazHoc-
muxa oucoaxmepuozog” MO3 YPCP (1986).

Pesyrvmamu. J[ocniosicenHs nokazano sMiHu Cmany Mikpooiomy HOPONCHUHHO20 GMICHIY
moecmoi kuwiku ([IBTK) 3a komop6ionozo nepebicy HACI 3 ooicupinnam ma XXH I-111 cm.,
SAKUL XAPAKMepU3yeEmMuvcsi po36umrom 2nuboxkoeo oucbiosy (II-111 cm.) i3 nosgorw i nepe-
BAXCAHHAM NAMO2EHHOI MIKPOPIOPU, 3pOCMAHHAM KiTbKOCMI YMOSHO NAMO2EHHUX DaKkme-
pi i Opivicooicogux epubkie pooy Candida, eipocionum dediyumom npeodcmasHuKis
HOpManbHOT Mikpobiomu: 1akmobaxkmepii, 06igpioobakmepiti, bakmepoiois.

Bucnoexu. Bemanosneno, wo 00HuM i3 KOMROHEHMIE NAMO2eHe3y HeAIKO20NbHO20 Cea-
mozenamumy y X60pux HAa ONXCUPIHHA MA XPOHIUHOT X60pOOU HUPOK € Memaboniyna
iHmoKcukayis, aKa GUHUKAE 6HACTIOOK ICMOMHO20 NOPYULEHHS KITbKICHO20 Ma AKICHO20
CK1a0y MIKpO@IOpu cmany MiKpobioMy NOPOACHUHHO2O 6MICHTY MOBCMOT KUWKY i3 pO3-
sumrom 2nubokoco oucoiosy.
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Knunnueckas n

OCOBEHHOCTH COCTOSIHUA MUKPOBHOLIMHO3A TOJICTOM KUK
BOJIbHBIX HA HEAJIKOI'OJIbHUI CTEATOTEIIATUT B 3ABUCUMOCTHU OT
HAJIMY U XPOHUYECKOM BOJIE3HbU [TIOYEK

A.A. Aumonue

Lenv padomet - ycmanosunis 0COOEHHOCMU COCMOAHUSL MUKPOOUOMA NOTOCMHO20 CO-
0epIICUMO20 MONCMOU KUWKY Y OONbHBIX HA HealKko2oNbHbill cmeamoeenamum (HACT) ¢
OdHCUPEHUEM 8 3A8UCUMOCTNU OM HANUYUA KOMOPOUOHOU XPOHUYECKOIl OONIe3HbIO NOYeK
(XBII) u ee cmaouu.

Mamepuan u memoowi. Obcnedosano 168 bonvuvix HACI 6 6o3pacme om 42 0o 55 nem.
Bce 6bonvuvie 6viiu pacnpedenenvt cnedywowum obpaszom. I'pynny 1 cocmasunu
nayuenmoi ¢ HACI ¢ conymcmeyiowyum odxcuperuem I cmenenu 6 konuuecmee 68 ueiogex.
Tpyny 2 cocmasunu 6onenvie HACI ¢ oocupenuem I cmenenu ¢ komopbuonou XBIT I-111
cm. (Xponuueckuii nuenoneppum) ¢ xonuvecmese 100 yenogex. Obcnedosano 30 npax-
MU4ecKu 300p0bIX JUY, KOMOpble NO 603pACMY U NOIY CMAMUCIIUYECKU OOCMOGEPHO He
OMAUYANUCL OM OCHOGHOT 2pynnbl U cpynnul cpagnenus. Mukpobuoyenos [1BTK uszyuanu
MUKPOOUONOSULECKUM MEMOOOM NYMeM Nocesa 0ecaAmuKpamHulX pazeeoeHHblx Cmyna Ha
oug@epenyuanbHo-OUaZHOCMUYeCcKUe NUMAmMenbHvle Cpedsl 8 COOMEEMCMEUU ¢ Menoou-
yeckumu pekomenoayusmu "Mukpobunocuveckas ouacnocmuxa oucoaxmepuosos” M3

Pesyavmamol. Hlccnedosanue nokazano usMeHeHus: CoCmosHus MUKpOOUOMa nonocmHo2o
cooeporcumozo moncmoti kuuku (I1BTK) 3a komopbuonozo meuenuu HACI ¢ oocupe-
Huem u XBII I-11] cm., komopwlil xapakmepuzyemcs pazsumuem 2iyboxkoeo oucouosa (11-
111 88.) ¢ noasnenuem u npeodnadanHuem NANOSeHHOU MUKPOPIOPbL, POCHIOM KOTUHECMEA
VCNO8HO-namozeHHvIx bakmepuii u Oposxcaicesvlx 2pubkos pooa Candida, eeposmuviv
depuyumom npedcmagumeneti HOPMAIbHOU MUKpobuomel: raxmobaxmeputi, ouguoo-

Boisoowi. chayoeﬂeHo, YmMo OOHUM U3 KOMNOHEHM 08 NAmMOo2eHe3d HealK020IbHO20 Cmea-
moecenamuma 'y b60/1bHBIX oJlfcupenuem u xpommecxoﬁ bonesHu nouexk A8NAemMcs
Memabonuueckas UHMOKCUKayusd, 603HUKarouya ecineocmaue CyulecmeerHoco HapyuteHus
KOJNIUYeCmeEeHHO20 U KA4YeCmeeHHo20 cocmaesa MquOd)ﬂOpbl COCMOAHUA Mqu06u0)/la

NOJIOCNTHO20 CanleClM/IOZO MonCmoul KUWKU C passumuem Zﬂy60}(‘020 oucobuosa.

OKCNCPUMECHTAJIbHAsA
marosorus T.17, Ne3
(65), C.03-08.
YCCP (1986).
baxkmepuil, 6akmepoudos.
Introduction

The comorbidity of non-alcoholic steatohepatitis
(NASH) and chronic kidney disease (CKD) on the
background of obesity is often recently drawn to the
attention of both practitioners and researchers [1, 2, 4].
Recent developments in the field of internal medicine point
to the significant role of the violation of the quantitative
and qualitative composition of the microbial cavity of the
colon (CC) in the development of metabolic disorders (the
exchange of bile acids, carbohydrates, lipids, oxidative-
reduction reactions), endogenous intoxication syndrome,
obesity pathogenesis [13, 14] and non-alcoholic fatty liver
disease (NAFLD). More and more researchers admit that
the microbe increases the propensity to develop
nonalcoholic steatohepatitis (NASH) and transform it into
cirrhosis of the liver [4, 11, 12]. As the portal system of
the liver receives venous blood mainly from the large
intestine, in the first place, the liver is exposed to the
microorganisms and products of their vital functions [4].
In violation of digestive processes, the permeability of the
intestinal wall increases and a possible bacterial
translocation can cause chronic inflammation and fibrosis
of'the liver [9, 10].

The presence of dysbiosis in CC can have a negative
effect on the urinary system and, in particular, on the
course of chronic kidney disease (CKD) (chronic pyelone-
phritis) in patients with NASH, where contamination of
pathogenic microflora in the CC can become a source of
endogenous infection and inflammation of the cup-bowl
ISSN 1727-4338  https://www.bsmu.edu.ua
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system and parenchyma of kidneys [2, 3], and repeated
courses of antibacterial drugs and uroseptics lead to the
emergence and progression of CC dysbiosis, and may
have negative hepatotoxic effects. These circumstances
determine the feasibility of conducting research in this
direction.

The purpose of the study: to establish the features of
the microbial state of the colon cavity in patients with
NASH with obesity, depending on the presence of a
comorbid CKD and its stages.

Material and methods of research

168 patients with NASH, 42 to 55 years of age were
examined. All patients were distributed as follows. Group 1
consisted of 68 patients with NASH and obesity of 1st
degree. Group 2 consisted of 100 patients with NASH and
obesity of 1st degree with a comorbid CKD I-III stages
(chronic pyelonephritis). 30 practically healthy persons
(PHP) were examined, which by age and sex were not
statistically significantly different from the main group and
the comparison group. The diagnosis of NASH was
established in accordance with the unified clinical
protocol, approved by the order of the Ministry of Health
of Ukraine No. 826 from 06.11.2014, in the presence of
criteria for the exclusion of chronic diffuse liver disease of
the viral, hereditary, autoimmune or medicinal genesis as
causes of cholestatic or cytolytic syndromes, as well as
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the results of the USG survey. Diagnosis and treatment of
CKD were performed according to the recommendations
of'the clinical guidelines of the State Institute "Institute of
Nephrology, NAMS of Ukraine" (2012) [3]. The study
included patients with CKD stage I-11I without a nephrotic
syndrome with chronic uncomplicated pyelonephritis in
the phase of stiffening of exacerbation or with a latent
course.

When the patients were admitted to the hospital,
markers of liver parenchyma damage were determined
according to the generally accepted list of enzymes
(alanine aminotransferase, aspartate aminotransferase, de
Rhithis coefficient, gamma-glutamyltransferase, alkaline
phosphatase), bilirubin content in the blood; markers of
the functional state of the liver (albumin content, bilirubin
fractions, prothrombin time), functional renal states (blood
creatinine, cystatin, urea, glomerular filtration rate),
lipidograms, ionograms, glycemic blood profiles, indexes
of insulin resistance. Microbiocenosis of CC was studied
by microbiological method by sowing ten-fold dilutions of
feces on differential-diagnostic nutrient media in
accordance with the methodological recommendations
"Microbiological diagnosis of dysbiosis" of the Ministry
of Health of the USSR (1986). The main markers allowed
to make conclusions about dysbiotic changes were: the
type of belonging of aerobes and anaerobes, quantitative
characteristic (concentration) and the frequency of growth
of sown colonies. Verification of the severity of dysbiosis
was carried out on the basis of the classification of 1. B.
Kuvaevo, K. S. Ladodo (1991) [7].

The statistical analysis of the results was carried out
in accordance with the type of research carried out and the
types of numerical data that were obtained. Distribution
normality was verified using Liliefors, Shapiro-Uilka tests
and the direct visual evaluation of eigenvalues
distribution histograms. Quantitative indices having a
normal distribution are represented as mean (M) +
standard deviation (S). In a nonparametric distribution,
the data is presented as median (Me) as position, upper
(Q75) and lower quartile (Q25) as a measure of scattering.
Discrete values are presented in the form of absolute and
relative frequencies (percentage of observations to the
total number of surveyed). For comparisons of data that
had a normal distribution pattern, parametric tests were
used to estimate the Student's t-criterion, Fisher's F-
criterion. In the case of abnormal distribution, the median
test, Mann-Whitney Rank U-Score, and Wilcox's T-
criterion (in the case of dependent groups) were used for
multiple comparison. To measure the relationship between
variables, Pearson's correlation analysis using parametric
distribution and the Spirman rank correlation coefficient
were used in the case of a distribution of indicators that
significantly differed from the normal one. To compare
discrete values in independent groups, the criterion 42 of
maximum probability (log-likelhood) (MP #2) was used;
for calculating the pairs of discrete values, the calculation
of the modification of Fisher's exact criterion (mid-p) was
used. To predict the course of NASH and CKD, the deter-
mination of the diagnostic significance of the indicators
used the ROC-analysis with the calculation of the area,
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limited by the ROC curve (AUC). Statistica for Windows
version 8.0 (Stat Soft inc., USA), Microsoft Excel 2007
(Microsoft, USA) software packages were used for
statistical and graphical analysis of the obtained results.

Results and their discussion

In clinical analysis, it was found that in patients in 2nd
group the incidence of symptoms of intestinal dyspepsia
increased with the progression of dysbiotic changes in
the CC and was greater compared to those in patients in
1st group. Thus, defecation disorders with predominance
of diarrhea in patients of the 2nd group were observed in
47.0% versus 26.5% (p <0.05) in 1st group; the frequency
of abdominal distension was also significantly different:
73.0% vs. 35.3% (p <0.05), respectively. Such a clinical
picture of NASH with CKD can be explained by the
deepening of CC dysbiosis.

The data of microbiological examination of excrement
indicate that the main signs of dysbiosis in this cohort of
patients is a marked decrease in obligatory autochtho-
nous microorganisms: bifidobacteria, lactobacilli, bac-
teroids (Table 1), and an increase in the frequency of
sowing conditionally pathogenic and pathogenic types of
microbial associations - the appearance of Escherichia
with hemolytic properties , pathogenic strains of staphy-
lococci, sulfide-reducing clostridia, and fungi of the genus
Candida.

In particular, in patients of 1st group, the number of
bifidobacteria was 1.8 times lower (P <0,05), and in pa-
tients of 2nd group - 2.3 times (p <0.05) with the presence
of intergroup difference, which indicates that the number
of representatives of autochthonous microbiota in
patients with NASH on the background of CKD is 1.3 ti-
mes less than that of patients with NASH. Similar changes
were also observed in relation to the quantitative indices
of lactobacilli in the groups of patients with NASH: in
patients of 1st group the number of lactobacilli was lower
than the index in PHPs in 2,0 times (p <0,05), and in
patients of 2nd group - in 2,9 times (p <0,05) with the
presence of intergroup difference (Table 1). In 1st group
patients with NASH, the number of bacteroids was 1.5
times lower than that of PHPs (p <0,05), and in patients
with 2nd group - 2,0 times (p <0,05) with the presence of
intergroup difference.

Thus, there was a probable decrease in the number of
autochthonous microbiota with an increase in the number
of comorbid diseases. Instead, the number of colonies of
conditionally pathogenic bacteria and fungi in feces inc-
reased significantly with comorbidity with CKD. In parti-
cular, the number of peptococci in patients in 1st group
was 1.5 times higher than in the PHP (p <0,05), and in 2nd
group patients - 1,8 times (p <0,05) with the presence of
intergroup difference (Table 1). The number of sulfide-
reducing clostridia, representative of the putrefactive mic-
robiota also significantly increased in comparison with the
PHP: in group 1 - in 1,5 times (p <0,05), and in patients in
2nd group - 1,7 times (p <0,05) with the presence of in-
tergroup differences, which explains the presence of
flatulence and weakening of the feces in patients with
NASH. Also, in our opinion, an analysis of the ratio of the
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Table 1

Condition of microbiocenosis of the colon cavity in patients with non-alcoholic steatohepatitis depending on the
presence of CKD (Ig NCU/g; M £+ m)

Microorganisms PHP, n=30 GROUP 1, n=68 GROUP 2, n=100
Bifidobacteria 9,8+0,09 5,6+0,10* 4.240,05%/**
Bacteroids 9.4+0,20 6,4+0,17* 4,740,12%/*%*
Lactobacillus 9,1+0,10 4,5+0,05* 3,10,06%/**
Peptococci 5,340,28 8,240,09* 9,3+0,10%/**
Clostridium sulfide reducing 5,440,48 7,9+0,12* 9,10,10%/**
Escherichia (N) 3,5+0,08 7,8+0,04* 8,9+0,08%/**
Staphylococci 0 7,4+0,02* 8,6:£0,017%/**
Fungi of the genus Candida 0 6,310,05 8,7+0,03
*k * / kk

Enterobacter 0 7,6+0,15* 8,5+0,14%*/**
Escherichia (hemolysis +) 0 7,1+0,10* 8,7+0,12%/**
Zitrobakter 0 8,0+0,03* 9,540,05%/**
Serrations 0 6,440,04* 8,120,05%/**
Hathium 0 7,1+0,06* 9,6:+0,05%/**
Prevotes 0 6,2+0,04* 7,8+0,07*/**

Note. * - the difference is probable in comparison with the index in PHP (p <0,05);
** - the difference is probable compared with the indicator in patients in group 1 (p <0,05).

representative of the autochthonous microbiota of the
colon, in particular, bifidobacteria, and the representative
of the conditionally pathogenic flora - clostridia (B/C),
depending on the comorbidity with the CKD, was also
important. Thus, the average value of the coefficient B/C
in the PHPs was 1.81, in patients of 1st group - 0.71, and in
patients of 2nd group - 0.46 (p <0.05).

In addition, it was found that in patients with NASH,
with the growth of the stage of CKD, the degree of

violation of the microecology of CC was increased (Table
2).

Consequently, the maximum number of patients with
NASH with the CKD 1st stage, had dysbiosis of st
degree (42.5%), which in patients with CKD 2nd and 3rd
stage was found to be 1.7 and 5.9 times less frequently (p
<0.05). The maximum number of patients with NASH and
CKD 2nd stage, had dysbiosis of the 2nd degree (40.6%),
which in patients with CKD 1st and 3rd was found 8.6%

Table 2
Degree of dysbiosis of the colon in patients with non-alcoholic steatohepatitis depending on the stage
of CKD (%)
Dysbiosis Stage 1. CKD, (n=40) Stage II. CKD (n=32) | Stage IIl. CKD (n=28)
degree
CKD stage
1 degree, % 42.5 25.0 7.2
11 degree, % 37,5 40,6 35,7
111 degree, % 20,0 34.4 57.1

Note: Data is presented as a percentage of the number of patients.

and 12.9% less (p> 0.05). At the same time, the maximum
number of patients with NASH and CKD of the 3rd stage,
had a dysbiosis of CC of the 3rd degree (57.1%), which in
patients with CKD 1st and 2nd stage was found to be 2.9
and 1.7 times less frequently (p <0.05).

Conclusions

Thus, for the comorbid flow of non-alcoholic steatohe-
patitis in patients with obesity and chronic kidney disease,
there is a significant violation of the quantitative and
qualitative composition of the microflora of the colon ca-
vity with the development of deep dysbiosis (II-III st.),
Which is accompanied by the appearance and
predominance of pathogenic ammonia, rotten microflora,
growth of the number conditionally pathogenic bacteria
and yeast fungi of the genus Candida, probable de-
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ficiency of representatives of normal microbiota:
lactobacillus, bifidobacteria and bacteroids.

The prospect of further research in this direction is
the development of methods for the prevention and
correction of established changes in the microbiota of the
cavity of the colon in patients with non-alcoholic stecohe-
patitis with comorbid obesity and chronic kidney disease.
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