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The aim of the study was to find out the probable effect of the comorbid flow

of nonalcoholic steatohepatitis on the functional state of the kidneys and

the activity of inflammation of the kidneys in patients with chronic kidney

disease (pyelonephritis) of the I-11I stages, to determine the pathogenetic

role of endothelial dysfunction, lipid distress syndrome, endotoxicosis and
oxidative stress in the mechanisms of their mutual burden.

Material and methods. 240 patients with chronic kidney disease (chronic

bilateral peylonephritis) of the I-III stages were examined, 145 of which had
comorbid nonalcoholic steatohepatitis and obesity of the 1st degree (group

1), 95 patients were diagnosed with stages I-I11 of chronic kidney disease

stages without comorbid pathology. Depending on the stage of the chronic

kidney disease, both groups were divided as follows: the Ist group — into

3 subgroups: 51 patients with stage 1 of chronic kidney disease, 53 patients

with stage 2 of chronic kidney disease, 41 patients with stage 3 of chronic

kidney disease. The 2nd group was divided into 3 subgroups: 32 patients

with stage 1 of chronic kidney disease, 35 patients with stage 2 of chronic

kidney disease, 28 patients with stage 3 of chronic kidney disease. The control
group consisted of 30 practically healthy persons.

Results. As a result of the research it was established that nonalcoholic

steatohepatitis affects the functional state of the kidneys in patients with

stages I-111 of chronic kidney disease I-111 stages with a possible reduction

of nitrogen function, velocity of glomerular filtration, increase in the intensity
of hypoalbuminemia, proteinuria, leukocyturia, erythrocyturia, cylinduria,
bacteriuria than in isolated course of chronic kidney disease.

Conclusions. For the comorbidity of the chronic kidney disease with nonalco-
holic steatohepatitis and a decrease in glomerular filtration rate, an increase in

the intensity of oxidative stress, endotoxicosis, lipid distress syndrome, degree

of violation of the functional state of the endothelium: increased activity
of iNOS, nitrite/nitrate content, endothelin-1, homocysteine, cytokeratin-18,
decrease in the activity of arginase, H2S content, which correlate with

the intermediate and high power interactions with the index of glomerular
filtration rate.

Knrwouosi cnosa:
XpOoHiuHa xeopoda
HUPOK, HeaIKO20NbHUL
cmeamozenamum,

WBUOKICb KIYOOUKOBOI

Ginompayii,
OKCUOAMUBHULL CImpec,
EeHOOMOKCUKO3, TINIOHUU
oucmpec-cuHopom,
@DYHKYIOHANLHU CIAH
enoomernio.

OYHKIIIOHAJIbHUH CTAH TA AKTHBHICTb 3AITAJIEHHA
HHUPOK Y XBOPHUX HA XPOHIYHY XBOPObBY HUPOK TA
HEAJIKOT OJTbHUH CTEATOTEIIATHT HA TJII OJKHPIHHA

A.A. Aumonie

Mema oocnidscenna — 3’scyeamu UMOGIPHULL 8NJIUE KOMOPOIOHO20 nepe-
bicy HeanKko2oNbLHO20 CMmeamo2enamumy Ha QYHKYIOHANbHULL CIaH HUPOK
ma aKkmueHicmy 3anaieHHsi HUPOK Y X6OPUX HA XPOHIUHY X60pO0Y HUPOK
(nienoneppum) I-111 cmadii, 3’acyeamu namozeHemuuny poib eHoome-
AianbHoi oucymkyii, 1inioHo2o oucmpec-cunopomy, eHOOMOKCUKO3Y mda
OKCUOAMUBHO20 CMPECY 8 MEXAHIZMAX IX 63AEMOOOMAICEHHSL.
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Mamepian i memoou. Odbcmedgicerno 240 x60pux Ha XPOHIUHY X60POOY HUPOK
(xponiunutl 0600iuHul nienonedpum) I-111 cmaodii, 145 3 axux maru komop-
OIOHULL HeaKo20IbHULL cmeamozenamum ma odxcupinus I cm. (1-wa epyna),
¥ 95 ocib Oyno ecmanosieno xporiuny x60pooy Hupox I-111 cmadii 6e3 ko-
Mopb6ionoi namonoeii. 3anedxicHo 8i0 cmadii XxpoHiuHoI X60p0oOU HUPOK 00UOEI
epynu po3snoOINUNUC MAKUM YUHOM: 1-wa epyna — na mpu niozpynu: 3 xpo-
HIUHOM X80p00OI0 HUPOK I cm.— 51 nayienm, i3 XxpOHIUHOIO X80pP0O0I0 HUPOK
1l cm.— 53 nayienmu, i3 xporiunoto x6opoboro Hupox Il cm.— 41 nayienm.
2-2a epyna po3nooinunacsa Ha mpu nio2pynu: i3 XpoHIYHOW X80P0O0I0 HUPOK
1 cm.— 32 nayienmu, i3 xpoHiunow xe60po6oio Hupok Il cm.— 35 nayienmis,
i3 xponiunow xeopobdor Hupox Il cm.— 28 nayicumis. I pyny konmpoiro
cknanu 30 npakmuyHo 300po8ux ocio.

Pesynomamu. Y pezynomami 00cuiodncernb 6CmMaHo81eHo, Wo HeaaKo20NbHULL
cmeamozenamum 6nIU6A€E Ha YYHKYIOHANbHUL CMAH HUPOK Y X8OPUX HA XPO-
HIuHY X80po0y Hupox I-I1l cmaoditl i3 6ipo2iOHUM 3HUIHCEHHAM A30MOBUOINTLHOL
yuryii, weuoxkocmi Kyb0uKosoi inempayii, 3pOCMAHHAM IHMEHCUBHOCT
2inoanvOyminemii, npomeinypii, 1eukoyumypii, epumpoyumypii, YuniHopypii,
Oakmepiypii, HIdC 3a [30/1bOBAHO20 nepedicy XPOHIUHOI X60POOU HUPOK.
Bucnosku. 3a komop6ionozo nepebicy XpoHiuHOI X60p0oOU HUPOK Ma Hea-
KO20/IbHO20 CIeamo2enamumy i3 3HUNCEHHAM UWEUOKOCI KIYOOUKOBOT
Qinempayii xapakmepme 3pOCmManHs iIHMEHCUGHOCMI OKCUOAMUBHO20 CIPECY),
E€HOOMOKCUKO3Y, 2IUOUHU TINIOH020 OUCMPeC-CUHOPOMY, CIYNEHs NOPYUEHHS
@yHKYIOHAbHO20 cmaHy eHoomenito: 3pocmaris akmusrocmi INOS, emicmy
8 Kpo8i Himpumie/Himpamie, eHoomeniny-1, comoyucmeiny, yumoxepamury-138,
SHUICEHHS. aKMUGHOCMI apainasu, emicmy 6 kposi H2S, saxi y e3aemo3zanedic-
HOCMI cepedHbOl ma 8UCOKOT CUNU KOPENOMb [3 NOKAZHUKOM WBUOKOCT
Ky60uKo60i (hinbmpayii.

Knrwouegvie cnosa:
XpoHuueckas 601e3Hb
NOYeK, HeaIKO20NbHbIL
cmeamoeenamum,
CKOpOCMb KIyOOUKOBOI
Gurempayuu,
OKCUOAMUBHBLIL
cmpecc, SHOOMOKCUKO3,
JURUOHDL
oucmpecc-cuHopom,
dyHKyuOHAIbHOE
cocmosHue SHOOMenus.

bykosunckuii meouyun-

ckuti gecmuuk. T.22, No 4

(88). C. 3-10.

OYHKIIHOHA/IPHOE COCTOAHHE H AKTUBHOCTbD
BOCITOJIEHHA ITOYEK Y 5OJIbHbIX XPOHUYECKOH
BOJIE3HBIO IIOYEK H HEAJIKOI'O/IbHBIM
CTEATOI'EIIATHTOM HA ®OHE O’KHPEHHUA

A.A. Aumonueg

Llenwy uccnedosanusn — 6visACHUMb BO3MOICHOE BO30CUCMBUE KOMOPOUOHOCTU
meueHUs: HeanKo20AbHO20 CMeamo2enamuma Ha GYHKYUOHANLHOE COCIMOAHUE
NOYeK U aKMU8HOCMb GOCNALEHUSL NOYEK ) OONbHBIX XPOHUUECKOU O0Ne3HbIO
nouex (nuenonegppum) I-I11 cmaouu, 8viAcHUMb NAMO2EHEMUUECKYIO POTb
9HOOMENUANLHOU OUCHYHKYUU, TUNUOHO20 OUCIPECC-CUHOPOMA, FIHOOMOKCU-
K034 U OKCUOAMUBHO20 CIPECca 8 MeXaHUIMAX UX 63aUMHO20 OMA2OUEHUSL.
Mamepuan u memoowt. Oociedosaro 240 60nbHBIX XPOHUUECKOU DONIE3HBIO
nouex (Xxponuueckuil 08ycmopouHull nueioneppum) I-I11 cmaouu, 145 u3 xo-
MOPbIX UMeNU KOMOPOUOHDIT HEANIKO2OMbHbII CIeamo2enamum u odxcupenue 1
cm. (1-as epynna), y 95 yenosex 6vl10 yCMAHOB1EHO XPOHUUECKVIO OONIE3Hb
nouex I-11l cmaouu 6e3 komopbuoHoi namonozuu. B 3asucumocmu om cma-
Ouu XpoHuyeckoll 6one3HblU noueK obe 2pynnsl pacnpedettiucy ciedyrouum
obpasom: 1-asn epynna — Ha mpu noOepynnul. ¢ XpOHUUECKOU 601e3HbIO
nouex I cm.— 51 6onvHoll, ¢ xponuueckotl boneznvio nouex Il cm.— 53 6onvb-
HbIX, ¢ XpOHUUecKou bonesnvio novek Il cm.— 41 6onvrou. 2-as epynna
pacnpeoenunacs Ha mpu HOOSPYNNblL: ¢ XPoHuyeckou boneznvio novex 1
cm. — 32 O0nbHbIX, ¢ XpOHUUEeCKOU bone3Hbio nouex 11 cm.— 35 bonvHbix,
¢ xpouuyeckoti bonesnvio nouex Il cm.— 28 bonvuvix. I pynny koumpons
cocmasuau 30 npaxmuyecku 300posbix Iuy.
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Pesynomameoi. B pesynomame ucciedosanuii 06110 yCManoieHo, 4mo Heaj-
KO20IbHULL CMeamo2enamum enusem Ha GYHKYUOHAbHOE COCIOAHUE NOYeK
¥y bonvHbIX XpoHUUecKou bonesnbro novex I-111 cmaouti ¢ seposmubim cHudice-
HUEeM a30moeblOeumenbHol YHKYUL, CKOPOCMU KIyOOUKO80U (huibmpayul,
POCOM UHMEHCUBHOCTU UNOANLOYMUHEMUL, NPOMEUHYDULL, TeUKOYUMYPUU,
SPUMPOYUMYPUU, YUIUHOPYPUL, OAKMEPUYPUU, YeM NPU U30TUPOBAHHOM
meyeHuy XpoHuYeckol 001e3HU NOYeK.

Bui6oowt. Ilpu komopbUOHOM meueHuu XpOHU4ecKoll O01e3HU NOYeK U Hedl-
KO20IbHOM CIMeamo2enamume co CHUNCEHUEeM CKOPOCMU KIyOOUKO80U Pub-
mpayuu xapaxkmepen pocm UHMeHCUEHOCMU OKCUOAMUBHO20 CIMpeccd,
9HOOMOKCUKO3A, 21YOUHbBL TURUOHO20 OUCTPECC-CUHOPOMA, CIeneHU Hapy-
wieHUsl PyHKYUOHATLHO2O COCMOsAHUS dHOomenus: pocm akmusnocmu iNOS,
CO0epIICanis 8 KposU HUMPUMOS/Humpamos, SHOomenuna-1, 2comoyucmeuna,
yumoxepamuna-18 crudicenue akmueHOCMu apeura3sbl, COOEPHCAHUsL 8 KPOBU
H2S, komopule 60 63aumosagucumocmu cpeoHell u 8bICOKOU CUlbl KOPPeiu-

PYIOm ¢ nokazameiem cKopocmu KiyoouKo8o Guibmpayuu.

Relevance of the problem. Comorbidity of chronic
kidney disease (CKD) with nonalcoholic steatohepatitis
(NASH) in obesity patients has a significant increase in
the frequency of this type of comorbidity (15-30%) [1,
2, 3,4, 5]. CKD affects up to 8% of the adult population
of the world, and its prevalence increases significantly in
the category of the elderly (up to 38%) that suffering from
diseases such as obesity, metabolic syndrome, diabetes,
arterial hypertension, and smoking [1, 3, 4, 6, 7, 8, 9]. In
our previous studies, it was found that the clinical course
of NASH significantly impairs the comorbidity of CKD,
which, in progress, is accompanied by an increasing
degree of endogenous intoxication, oxidative and nitro-
satitistic stress against the suppression of the antioxidant
defense system and the natural system of detoxification,
lipid distress syndrome, functional state of the endothe-
lium, disorders of microcirculation, peripheral and organ
blood circulation, growing fatty degeneration of hepa-
tocytes (steatosis), cytolytic and cholestatic syndromes,
activation of mesenechymal inflammation with the acti-
vation of biosynthesis of protein, carbohydrate-protein
components of connective tissue extracellular matrix of
the liver, kidneys and myocardium with development
of their diffuse fibrosis [9, 10]. The above mechanisms
are important links in the pathogenesis of CKD and NASH
mutual burden, especially if they occur on the background
of obesity, which confirm the results of our studies and the
results obtained by other researchers [2, 5, 11, 12, 13]. At
the same time, the degree of these disorders and features
of the functional state of the kidneys for the comorbidity
of the CKD with NASH have not been established yet.

The aim of the study. To establish the probable ef-
fect of the comorbid flow of nonalcoholic steatohepatitis
on the functional state of the kidneys and the activity of
kidney inflammation in patients with chronic kidney dis-
ease (pyelonephritis) of the I-III stages and to determine
the pathogenetic role of endothelial dysfunction, lipid
distress syndrome, endotoxicosis and oxidative stress in
mechanisms of their mutual burden.

Material and methods of research. 240 patients
with CKD (chronic bilateral peylonephritis) of the 1-111
stages were examined, 145 of which had comorbid NASH
and obesity of the 1st degree (group 1), 95 patients were
diagnosed with CKD I-III stages without comorbid pa-
thology. Depending on the stage of the CKD, both groups
were divided as follows: 1st group — into 3 subgroups:
51 patients with 1st stage CKD, 53 patients with 2nd
stage CKD, 41 patients with 3rd stage CKD. The 2nd
group was divided into 3 subgroups: 32 patients with
1st stage CKD, 35 patients with 2nd stage CKD, 28 pa-
tients with 3rd stage CKD. The control group consisted of
30 practically healthy persons (PHPs). The average age of
patients was (49.8 £ 5.8) years. 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
the results of the USG survey. Diagnosis of obesity was
established on the basis of calculating the body mass in-
dex (BMI) by the formula of Kettle: BMI = body weight
(kg)/height2 (m). On the basis of an increase in BMI of
30-34.9 kg/m2, 1st degree it was established, with BMI
35-39.9 kg/m2-2nd degree, BMI above 40 kg/m2-3rd
degree obesity. The diagnosis of CKD was carried out in
accordance with the recommendations of the clinical
guidelines of the State Institute "Institute of Nephrol-
ogy, NAMS of Ukraine" (2012) [2]. The study included
patients with CKD I-III stages without a nephrotic syn-
drome with chronic uncomplicated pyelonephritis in
the phase of exacerbation. The glomerular filtration rate
(GFR) was investigated by creatinine clearance, calculated
using the Cockroft-Gaulta formula, as well as by the
universal automatic calculator CKD-EPI [2]. In addition
to standard methods of research (blood creatinine, urea,
proteinuria, ionograms, urinalysis, urine analysis by the
methods of Nechyporenko, Zimnytsky, urine culture with

5
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the definition of the pathogen, its amount and sensitivity
to antibiotics, etc.) we studied the intensity of oxidative
stress — by malondialdehyde (MA) content in the blood,
intensity of oxidative modification of proteins (OMP) —
by the content of aldehyde- and ketone dinitrophenyl-
hydrazones neutral (AKDNPH N) and basic (AKDNPH
B). The degree of endogenous intoxication was studied
based on the content of the medium molecular peptides
(MMP) in the blood and the activity of arginase. The lipid
spectrum of blood was studied by the contents of com-
mon lipids in blood; total cholesterol (TC), low and high
density cholesterol, lipoproteins and triacylglycerol (TG)
using a set of reagents of the company Danish LTD (Lviv).
The functional state of the endothelium and its regulation
were studied in terms of the content of nitrogen monoxide
(stable NO metabolites: nitrite/nitrate), hydrogen sulfide
(H2S), endothelin-1, homocysteine, cytokeratin-18, induc-
tion and endothelial NO synthase activity (INOS, eNOS)
using enzyme-linked immunosorbent assay (ELISA)
by using the sets of reagents of the firm "VSM Ukraine'
(Ivano-Frankivsk city). The statistical analysis of the
results was carried out in accordance with the type of
research and the types of numerical data that were ob-
tained. 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). 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 correla-
tion coefficient was applied in the case of a distribution
of indicators that significantly differed from the normal
one. 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.

Research results. Analysis of indicators of the func-
tional state of the kidneys showed that the creatinine con-
tent in the blood of the 1st and the 2nd group of patients
of CKD I st. statistically significantly different. Thus, in
patients of group 1, the indicator exceeded the data in the
PHPs by 1.5 times (p <0,05), in group 2 —in 1,3 times
(p <0,05) (table 1). In patients with CKD II st. In group
1, the creatinine content exceeded the index in PHPs by
1.7 times against 1.5 times in group 2 (p <0.05). Accord-
ingly, in patients with CKD of the IlI st. the content of
creatinine in patients with group 1 exceeded the data in
PHPs by 2.3 times (p <0.05), in group 2 — by 1.9 times (p
<0.05), in all cases with the probable difference between
groups (p <0.05) (table 1). Thus, comorbidity with NASH
significantly affects the functional parameters of the state

6

of the kidneys, in particular, their nitrogen-containing
function. This position is confirmed by the obtained data
on the content of urea in the comparative aspect between
the groups (table 1). Thus, the urea content in blood in
patients with CKD 1 st. exceeded the indicators in PHPs,
respectively, in 1st and 2nd group — in 2,4 and 2,2 times
(p <0,05). In patients with CKD Il st. in group 1 the urea
content exceeded the index in PHPs by 2.5 times com-
pared with 2.4 times in group 2 (p <0.05). Accordingly,
in patients with CKD of the 111 st. the content of urea in
patients with group 1 exceeded the data in the PHPs
by 2.9 times (p <0.05), in group 2 — by 2.5 times (p
<0.05), with the presence of a probable difference between
the groups (p <0.05). An analysis of albumin content in
blood also points to a significant difference between the
comparison groups. In particular, the index of blood
albumin content in patients with CKD 1 st. was lower
than that in PHPs, respectively, in groups 1 and 2 — in
1,3 and 1,2 times (p <0,05), however, the probable differ-
ence between the groups was not established (p> 0,05). In
patients with CKD 11 st. In group 1, the albumin content
was 1.4 times lower than that of PHPs and 1.3 times in
group 2 (p <0.05). Accordingly, in patients with CKD of
the 111 st. albumin content in patients with group 1 was
lower than the standard one in 1,5 times (p <0,05), in
group 2 —in 1,4 times (p <0,05), with the probable dif-
ference between the groups of patients with comorbidity
with NASH and CKD I1 st. and CKD |11 st. and for CKD
without comorbid diseases (p <0.05). As a result of the
established changes, there was a significant decrease in
the GFR for creatinine clearance by the Cockroft-Gault
formula and calculated by the CKD-EPI (table 1). Thus,
the indicator of clearance of creatinine by the Cockroft-
Gaulta formula in patients with CKD I st. was lower than
that in PHPs only in group 1 patients (11.8%) (p <0.05);
in patients of the group 2, changes were unlikely and
no significant difference was found between the groups
(p> 0.05). In patients with CKD II st. in group 1, the
creatinine clearance score was lower than the PHPs by
39.2% versus a decrease of 25.5% in group 2 (p <0.05)
with a confirmation of statistically significant difference
between the groups (p <0.05). At the same time, in pa-
tients with CKD I11 st. the rate of creatinine clearance in
patients in group 1 was lower than the normative at 55.9%
(p <0.05), in group 2 — by 44.1% (p <0.05), with the
presence of a probable difference between patients with
a combined course NASH and CKD in comparison with
patients with CKD without comorbid diseases (p <0,05).
Calculation of GFR using CKD-EPI points to a higher
accuracy of GFR evaluation, since the index significantly
differed between the comparison groups, indicating the
probability of our working hypothesis. So, the index of
GFR in patients with CKD | st. was lower than that in
PHPs in patients of group 1 in 1,5 times (p <0,05), in
patients of group 2 — in 1,3 times (p <0,05) with con-
firmation of statistically significant difference between
groups (p < 0.05). In patients with CKD 11 st. in group
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1 GFR was 1.9 times lower than the PHPs, compared
with a decrease of 1.6 times in group 2 (p <0.05), with a
statistically significant difference between the groups (p
<0.05). At the same time, patients with CKH I11 st. the
rate of GFR in patients in group 1 was lower than the
standard in 2.7 times (p <0,05), in group 2 — in 2,2 times
(p <0,05), with the presence of a probable difference
between patients with a comorbid flow of NASH and
CKD II st. and CKD III st. in comparison with patients
with isolated CKD of the corresponding stage (p <0,05).
Thus, the functional state of the kidneys in patients with
CKD and comorbidity with NASH regarding the rates
of excretion of nitrogenous slags, albumin loss and inte-
gral index — GFR is significantly lowered compared to
those in patients with CKD without comorbidity.

In the study of indicators of inflammatory process
activity in patients with CKD and comorbidity with
NASH in comparison with the isolated course of CKD, the
following data were obtained (table 2). When comparing
the number of leukocytes in urine analysis by Nechypo-
renko method, a significant difference in the indicators
was established. So, in patients with CKD 1 st. in group
1 indicators exceeded the data in the PHPs by 6.9 times (p
<0,05), and in 2 groups — by 5,7 times (p <0,05) (table

2). In patients with CKD 11 st. in group 1, the number
of leukocytes in 1 ml of urine exceeded the normative
by 7.9 times against the increase in 6.8 times in group
2 (p <0,05). In patients with CKD Il1 st. the content of
leukocytes in the urine in patients of group 1 exceeded the
normal values by 11.1 times (p <0,05), in group 2 — by
8,2 times (p <0,05), in all cases with the probable dif-
ference between the groups (p <0.05). When comparing
the number of erythrocytes in the analysis of urine by
Nechyporenko method we found that in patients with
CKD 1 st. in group 1 exceeded the data in the PHPs by
5.7 times (p <0,05), and in group 2 — by 4,6 times (p
<0,05) (table 2). In patients with CKD II st. in group 1,
the number of erythrocytes in 1 ml of urine exceeded the
normative by 6.9 times against the increase in 5.6 times in
group 2 (p <0,05). In patients with CKD of the 111 st. the
content of red blood cells in patients in group 1 exceeded
the normal values by 7.4 times (p <0,05), in group 2 — by
6,0 times (p <0,05), in all cases with a probable difference
between the groups (p <0.05).

Analysis of the daily proteinuria showed a signifi-
cant difference between the comparison groups (table
2). At patients with CKD 1 st. in group 1 exceeded the
data in PHPs by 7.5 times (p <0,05), and in group 2 —

Table 1

Indicators of the functional state of the kidneys in patients with chronic kidney disease and non-alcoholic
stethohepatitis, obesity, patients with non-alcoholic stethohepatitis depending on the stage of chronic
kidney disease (M+m)

Groups of patients surveyed
Indicators,
units PHES Group 1 (NASH, CKD) (n=145) Group 2 (CKD)
(n=30) (n=95)
measurement
CKDlst. | CKDIIst., | CKDIIIst. | CKDIst., CKD II st.,, | CKD III st.
(n=51) (n=53) (n=41) (n=32) (n=35) (n=28)
Creatinine, 101,2 £2,3 1142 143,2
ol /1 75,0+2,0 | 1132 +2,2%| 1252 +1,4* | 169,2 +2,5* X SLonn | anper
Urea, 38:01 | 90£03* | 95:0,1* | 100£02% | 85:04* | 90£0,1%+ | 9%
mmol /I y—_ 1 1 - y - ) t it ) - 1 y - 1 0,2*/**
Albumin, g/l | 40,2413 | 32,2+ 0,8* | 27,2+ 0,5* | 26,3+0,4* | 33,9+ 1,0% | 29,5+ 0,3%/** 62?1'*9/1;*
Creatinine
Clearance | '%2* | 00,0+1.2% | 620£11% | 450£0,7% | 95015 | 76,0105 00t
ml/min ' '
GFR CKD- 46.0+
EPI, ml/ 101,2+1,6 68,0+ 1,3* | 54,0+ 1,0* | 37,0+ 0,6* | 77,0+ 1,2*/**| 64,0+ 1,2*/** 0 7’*/;*
min/1,72m2 '
Notes: 1. * - changes are probably compared to the index in the PHPs (p <0,05); ** ** - changes are probably in
comparison with the indicator in the group of patients of the corresponding stage of CKD with a comorbid flow of
NASH and obesity (p <0,05).
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by 7,0 times (p <0,05). In patients with CKD Il st. in
group 1 of proteinuria exceeded the index in the PHPs by
8.5 times against the increase in 8.0 times in group 2 (p
<0.05). In patients with CKD of the 11 st. urine protein
loss in group 1 exceeded the norm by 9.5 times (p <0,05),
in group 2 — by 8,5 times (p <0,05), in all cases with a
probable difference between the groups (p <0.05).

The probable results were obtained by us in relation to
cylinduria in the comparison of data in patients in group
1 and 2 with CKD | st.: growth of 4,9 and 3,6 times (p
<0,05), in CKD II st.— in 6,3 and 3,6 times (p <0,05),
and in CKD Il st.— growth in 7,8 and 6,9 times (p
<0,05), with the presence in all cases of the probable
difference between the groups (p <0,05). The analysis
of indicators of bacteriuria also showed the presence of a
probable intergroup difference in the analysis of indices in
patients with CKD with NASH and without comorbid
pathology (p <0.05) (table 2). The correlation analysis
shows that there is an average strength and a strong cor-
relation between the GFR indices and the intensity of
lipoperoxidation (increase MA content in blood) and

the oxidative modification of the proteins (increase in
the AKDNPH B content in blood) (table 3), the degree
of endotoxicosis (increase of MMP in the blood, de-
crease in the activity of arginase), growth of fractions
of proatherogenic fractions: LDL, cholesterol, TG and
lowering of blood HDL — antiatherogenic LP in blood,
due to their dysregulation by adipocytokines: hyperlep-
tinemia, hypoadiponectinemia, hypercytocreatinemia (p
<0.05), indicating the participation of these factors in the
reduction of GFR for comorbidity with NASH and the
progression of CKD.

It should be noted a significant impact on GFR in-
dicators that contribute to endothelium dysfunction,
and its direct biochemical markers. In particular, the
significant influence of hydrogen sulfide deficiency, hy-
perhomocysteinemia, hyperproduction of endothelin-1
and over-expression of INOS on GFR was established,
resulting in hyperproduction and violation of the excretion
of metabolites of nitrogen monoxide with activation of
nitrosatitistic stress and redistributive impaired renal vas-
cular tone [9], which also affected the decrease in GFR in

Table 2

Characteristics of the intensity of the inflammatory process in patients with chronic kidney disease and
non-alcoholic stethohepatitis obesity and chronic Kidney disease without comorbidity depending on the
stage of the chronic kidney disease(Mxm)

Groups of patients surveyed
Indicators, | b5 Group 1 (NASH, CKD) (n=145) Group 2 (CKD)
units (n=30) (n=95)
measurement
CKD Ist. | CKD IIst., | CKD III st. CIE[D CKD II st., CKD III st.
(n=51) (n=53) (n=41) (n=32) (n=35) (n=28)
umber Of | 7530+ | 52300+ | 60234: | 83424+ | 43165 | 51942+ 6149,3+
1 myl 23,5 101,4* 138,5* 246,3* | 122,1*/**| 217,9 */** 269,4%[**
number of | 2143+ | 12231+ | 14973+ | 15881+ | 9891+ | 11950 12835+
e 12,1 25,1% 31,7* 42,05 | 22,8 %% | 332 %/x* 38,2 */**
Ar';‘t%‘;r?t("f/ 002+ | 15+ 17+ 10+ 14+ 1,6+ 17+
P day) 97 1 0,001 0,02* 0,01* 0,03* | 001%/**| 0,03%/** 0,02%/**
Number of 2,5+ 12,2+ 15,7+ 19,6+ 9,1+0,5 11,0+ 17,3+
cylinders 0,2 0,4* 0,5* 0,6 * *[x* 0,4%[** 0,7%/**
'\t')iggrei;‘jf (1)’5261‘ 48x105+ | 6,9x106+ | 42x107+ |2.2x104+ | 4.8x105+ 5,7x106+
- 0,2* 0,3* 0,2* 0,3*/** 1,2%/** 0,6*/**
ml 0,1
Notes: 1. * - changes are probably compared to the index in the PHPs (p <0,05); ** ** - changes are probably in
comparison with the indicator in the group of patients of the corresponding stage of CKD with a comorbid flow of
NASH and obesity (p <0,05).
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Table 3

Matrix of correlation relations between CKD-EPI and indicators of lipid homeostasis, endotoxicosis,
oxidative stress, functional state of endothelium in obesity and non-alcoholic steatohepatitis patients (r, p)

Indicator ma  [ARDNPR Arginase | mmp H2s No | Endothe- | Homocys-
GFR -0,68* -0,63* 0,72* -0,69* 0,75* -0,63* -0,45* -0,64*
Indicator TC TG LDL Leptin Adii)iﬁnec- iNOS Cytc_)ligratin
GFR -0,44* -0,49* -0,61* 0,67* -0,51* 0,43* -0,62* -0,57*

Note: * - statistically significant correlation coefficient (p <0,05).

patients with CKD and NASH (p <0,05). The obtained

data substantially complement the concept of the patho-

genesis of the mutual burden of CKD and NASH with
obesity [10], contribute to the search for new, previously
unknown mechanisms for their progression.

Conclusions

1. Nonalcoholic steatohepatitis affects the functional
state of the kidneys in patients with chronic kidney dis-
ease of [-III stages with a possible reduction of nitrogen
function, the velocity of glomerular filtration, increase in
the intensity of hypoalbuminemia, proteinuria, leukocytu-
ria, erythrocyturia, cylinduria, bacteriuria than in isolated
course chronic kidney disease.

2. For the comorbidity of the chronic kidney dis-
ease with nonalcoholic steatohepatitis and a decrease in
glomerular filtration rate, an increase in the intensity of
oxidative stress, endotoxicosis, lipid distress syndrome,
degree of violation of the functional state of the endothe-
lium: increased activity of iNOS, nitrite/nitrate content,
endothelin-1, homocysteine, cytokeratin-18, decrease in
the activity of arginase, H2S content, which correlate
with the intermediate and high power interactions with
the index of glomerular filtration rate.

The prospect of further research in this direction is
to study the factors of regulation of renal functions, the
functional state of the endothelium and the development
of methods for their correction in patients with a comorbid
flow of nonalcoholic steatohepatitis and chronic kidney
disease: chronic pyelonephritis.

References
1. Hinyumko OM. Briiue oxupiHHs Ha QyHKIIIF0O HUPOK Y XBO-

pux Ha rinotupeos. KiiHiuHA eHAOKPUHOI. Ta SHIOKPHHHA
xipypris. 2016; 1 (53): 41-46.

2. Konecuuk M, [lynap I, Crenanosa H. Kiacudikariis xBopoo
ceuoBOi cHcTeMH [T He(hPOIOTIUHOT MPAKTUKK: METOAUYHI
pexomenaii. [i—t Hedposorii AMH Vkpainu. Ykpaincbkuii
KypHai Hedpostorii Ta mianizy. 2013; 4 (40): 3-12.

3. Konecuikosa OB, Jlyopos KO, Kpaxmanosa EO. B3aemo3s'si3-

KM MIJK HEQJIKOTOJIbBHUM CTE€aTO30M ICUIHKH, IHCYIITHOpE3HnC-
TEHTHICTIO Ta AHTPOINIOMETPHUYHUMH ITOKa3HUKAMU Yy XBOpUX
3 03HaKaMH MeTab0JIIYHOTO CUHIPOMY. YKp. TEpaIeBT. KypH.
2010; (3): 81-86.

4. Chang, Ryu S, Sung E, et al. Nonalcoholic fatty liver dis-
ease predicts chronic kidney disease in nonhypertensive and
nondiabetic Korean men. Metabolism. 2008; 57: 569-76.

5. Cheng HT, Huang JW, Chiang CK, et al. Metabolic syn-
drome and insulin resistance as risk factors for development
of chronic kidney disease and rapid decline in renal function in
elderly. J. Clin. Endocrinol. Metab. 2012; 97: 1268-76.

6. DaiY, ZhuJ, Meng D, et al. Association of homocysteine
level with biopsyproven non-alcoholic fatty liver disease: a
meta-analysis. J. Clin. Biochem. Nutr. 2016; 58 (1): 76-83.

7.  Franchini S, Savino A, Marcovecchio ML, et al. The effect of
obesity and type 1 diabetes on renal function in children and
adolescents. Pediatr. Diabetes. 2015; 16: 427-33.

8. Marcuccilli M, Choncho M. NAFLD and Chronic Kidney
Disease. Int.J. Mol. Sci. 2016, Apr; 17 (4): 562.

9. Musso G, Cassader M, Cohney S, et al. Fatty Liver and
Chronic Kidney Disease: Novel Mechanistic Insights and
Therapeutic Opportunities. Diabetes Care. 2016, Oct; 39
(10): 1830-45.

10. Papademetriou M, Athyros VG, Geladari E, et al. The Co-
Existence of NASH and Chronic Kidney Disease Boosts
Cardiovascular Risk: Are there any Common Therapeutic
Options? Current Vascular Pharmacology. 2017;15:1-15.

11. Pacifico L, Bonci E, Andreoli GM, et al. The Impact of Non-
alcoholic Fatty Liver Disease on Renal Function in Children
with Overweight/Obesity. Int.J. Mol. Sci. 2016; 17:1218.

12. Pan LL, Zhang HJ, Huang ZF, et al. Intrahepatic triglycer-
ide content is independently associated with chronic kidney
disease in obese adults: A cross-sectional study. Metabolism.
2015; 64: 1077-85.

13. Rong-na L, Xiang-jun Z, Yu-han C, et al. Interaction between
hydrogen sulfide and nitric oxide on cardiac protection in rats
with metabolic syndrome. Pub. Med. 2011; 33 (1): 25-32.

14. Shufang Z, Chuli P, Feifei Z, Zhi Y. Hydrogen sulfide as

9



ByxoBunchkuit Mennunnii Bicauk. 2018. T.22, Ne4 (88) ISSN 1684-7903 https://www.bsmu.edu.ua

OpwuriHaibH1 T0CIHKSHHS

a potential therapeutic target in fibrosis. Oxid. Med. Cell. 7.  Franchini S, Savino A, Marcovecchio ML, Tumini S, Chiarelli

Longev. 2015; 2015: Article ID 593407, http://dx.doi. F, Mohn A. The effect of obesity and type 1 diabetes on renal

0rg/10.1155/2015/593407 function in children and adolescents. Pediatr. Diabetes. 2015;
16: 427-33.

References 8. Marcuccilli M, Choncho M. NAFLD and Chronic Kidney

1.  Didushko OM. Vplyv ozhyrinnia na funktsiiu nyrok u kh-

vorykh na hipotyreoz [The effect of obesity on the function Disease. Int. J. Mol. Sci. 2016. Apr; 17 (4): 562.

of the kidneys in patients with hypothyroidism]. Klinichna 9. Musso G, Cassader M, Cohney S, etal. Fatty Liver and Chron-

endokrynol. ta endokrynna khirurhiia. 2016; 1 (53): 41-46. ic Kidney Disease: Novel Mechanistic Insights and Therapeutic

(in Ukrainian). Opportunities. Diabetes Care. 2016. Oct; 39 (10): 1830-45.
2. Kolesnyk M, Dudar I, Stepanova N. Klasyfikatsiia khvorob 10. Papademetriou M, Athyros VG, Geladari E, et al. The Co-Ex-

sechovoi systemy dlia nefrolohichnoi praktyky [Classification

. . . istence of NASH and Chronic Kidney Disease Boosts Cardio-
of diseases of the urinary system for nephrology practice].

Ukrainskyi zhurnal nefrolohii ta dializu. 2013; 40: 3-12. (in vascular Risk: Are there any Common Therapeutic Options?
Ukrainian). Current Vascular Pharmacology. 2017;15:1-15.

3. Kolesnikova OV, Dubrov Klu, Krakhmalova EO. Vzaiemozvi- 11. Pacifico L, Bonci E, Andreoli GM, et al. The Impact of Non-
azky mizh nealkoholnym steatozom pechinky, insulinorezys- alcoholic Fatty Liver Disease on Renal Function in Children
tentnistiu ta antropometrychnymy pokaznykamy u khvorykh with Overweight/Obesity. Int.J. Mol. Sci. 2016; 17:1218.

z oznakamy metabolichnoho syndromu [Interrelationships
between non-alcoholic steatosis of the liver, insulin resis-
tance and anthropometric indices in patients with signs of

12. Pan LL, Zhang HJ, Huang ZF, et al. Intrahepatic triglycer-
ide content is independently associated with chronic kidney

metabolic syndrome]. Ukr. terapevt. zhurn. 2010; (3): 81-86. disease in obese adults: A cross-sectional study. Metabolism.
(in Ukrainian). 2015; 64: 1077-85.
4. ChangY, Ryu S, Sung E, et al. Nonalcoholic fatty liver dis- 13. Rong-na L, Xiang-jun Z, Yu-han C, et al. Interaction between

ease predicts chronic kidney disease in nonhypertensive and
nondiabetic Korean men. Metabolism. 2008; 57: 569-76.
5. Cheng HT, Huang JW, Chiang CK, et al. Metabolic syn-

hydrogen sulfide and nitric oxide on cardiac protection in rats
with metabolic syndrome. Pub. Med. 2011; 33 (1): 25-32.

drome and insulin resistance as risk factors for development 14. Shufang Z, Chuli P, Feifei Z, Zhi Y. Hydrogen sulfide as

of chronic kidney disease and rapid decline in renal function in a potential therapeutic target in fibrosis. Oxid. Med. Cell.

elderly. J. Clin. Endocrinol. Metab. 2012; 97: 1268-76. Longev. 2015; 2015: Article ID 593407, http://dx.doi.
6. DaiY, ZhulJ, Meng D, Yu C, Li Y. Association of homocyste- 0rg/10.1155/2015/593407

ine level with biopsy-proven non-alcoholic fatty liver disease:
a meta-analysis. J. Clin. Biochem. Nutr. 2016; 58 (1): 76-83.

BinomocTi nmpo aBTopa:
AHTOHIB A. A.— KaHAWIAT MEANYHHUX HAyK, TOICHT Kadeapu BHYTPIIIHBO{ MEIUIIMHH, KITiHIYHOI (hapmakororii Ta
npodeciitanx xBopo0, Bumoro gep:kaBHOTO HABYAIFHOTO 3aKiIaxy YKpaiHn « ByKOBUHCHKHUH MepKaBHUN METUIHUI
yHiBepcuteT», M. UepHiBIi, YKkpaiHa.

CaeneHust 00 aBTope:
AHTOHUB A. A.— KaHIUIAT MEAUIIMHCKUX HayK, TOIEHT Kadenpsl BHYTPEHHEH MEIUIINHBI, KIMHIYECKOH (hapMaKo-
JIOTHH U TIPO(eCCHOHATBHBIX O0Ne3Hel Briciero rocyjapcTBeHHOTO yueOHOTO 3aBeIeHUs] YKpanHbl « byKoBHHCKHIT
roCcyaapCTBEHHBIM MEAULIMHCKUI YHUBEPCUTET», I. UepHOBLIBI, YKpanHa.

Information about the author:
Antoniv A.A.— PhD, associate professor of the department of Internal Medicine, Clinical Pharmacology and Occupational
Diseases, Higher Educational Institution of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine.

Haoiiiwna 0o pedaxyii 17.09.2018
Peyenzenm — npodgh. @eois O.1.
© A.A. Aumounis, 2018

10



