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Obijective. To study the interaction of changes in glucose and insulin
homeostasis, the degree of IR and insulin sensitivity, the degree of
glycosylation of hemoglobin on the clinical course of NASH on the
background of diabetes mellitus depending on the presence of DKD and
its stage.

Material and methods. 108 patients with NASH with comorbid diabetes
were examined. The average age of patients was (58.2 £ 6.1) years. There
were 63 women (58.3%) and 45 men (41.7%). Depending on the presence
of DKD, 4 groups of patients were formed, which were randomized by
age, sex, activity of cytolytic syndrome of NASH depending on the stage
of DKD. The comparison group consisted of 30 healthy individuals
(PHP) of the appropriate age and sex. The degree of hepatic steatosis
and its nature were determined using a ratified kit "SteatoTest", "ASH"
and "NASH-Test" (BioPredictive, France) in the laboratory Sinevo. The
stage of liver fibrosis was determined by using a set of markers for
guantitative  biochemical evaluation of fibrosis "FibroTest"
(BioPredictive, France) in the laboratory Sinevo. Calculation of the
glomerular filtration rate (GFR) was performed using a GFR calculator
of the Institute of Nephrology of the National Academy of Medical
Sciences of Ukraine on the average of three calculated indicators:
creatinine clearance according to the Cockcroft-Golt formula, MDRD
and CKD EPI. Determination of the stages of DKD was carried out
according to the classification of C.E. Mogensen (1983).

Results. In patients with NASH, diabetes mellitus and DKD I-11 st. found
a probable decrease in the content of albumin in the blood by 9.0% (p
<0.05), GFR and the content of albumin in the urine, on the contrary,
probably increased 1.5 times (p <0.05) compared with the indicator in
PHP, which indicates the phenomenon of hyperfiltration and inherent in
the initial stage of DKD. In patients with NASH, diabetes mellitus and
DKD 11 found a probable decrease in the content of albumin in the blood
by 1.2 times (p <0.05), GFR and albuminuria were significantly
increased by 1.4 times and 11.7 times (p <0.05), respectively, compared
with PHP. In patients with NASH, diabetes mellitus and DKD IV found a
significant decrease in the content of albumin in the blood by 1.4 times (p
<0.05), the content of albumin in the blood was probably increased by
30.2 times (p <0.05) compared with the indicator in the PHP, and the
GFR - on the contrary, it was significantly reduced - 1.7 times (p <0.05),
which indicates the progression of CKD and DKD.

Conclusions. Metabolic prerequisites for the development of non-
alcoholic steatohepatitis on the background of type 2 diabetes mellitus
are probable fasting and postprandial hyperglycemia, hyperinsulinemia,
increased hemoglobin glycosylation, tissue insulin resistance compared
to healthy individuals. Disorders of glucose homeostasis due to insulin
resistance are one of the probable risk factors for the progression of
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nonalcoholic steatohepatitis and type 2 diabetes mellitus in the presence
of stage I-IV diabetic kidney disease, as carbohydrate metabolism
disorders and the degree of insulin resistance type 2 diabetes in the
absence of diabetic kidney disease.

Knrouosi cnosa: OCOB/INBOCTI CHH/IPOMY IHCYJIIHOPE3UCTEHTHOCTI
HeanKko2oIbHUl IIPU HEAJIKOI'OJIBHOMY CTEATOI'EITATHTI HA T
cmeamozenamum, yykpoeuii  IIYKPOBOT'O JIABETY THITY 2 3AJIEXKHO BIT CTAJII
diabem muny 2, diabemuuna — JIABETHYHOI XBOPOFH HUPOK

X80p0ba HUPOK,

iHCYNIHOpEe3UCTNEeHMHICMb. 0.C. Xyxnina, 3.4. Kouroobiiiuyx

bykosuncoxuti meouunuii Mema pooomu — gusuumu 83a€MOBNAUG 3MIH 20MEOCMA3Y 2TI0KO3U Ma
gichuk. 2020. T.24, Ne 3 (95),  incyniny, cmyneuss IP ma uymaueocmi 00 IHCYAIHY, CMYNeHs
C. 134-142. 2NIKO3UNIOBAHHS 2eMo2Noiny Ha KaiHiyHuu nepebdie HACI na mni L{/]2

3anesicHo 6i0 nassnocmi JIXH ma ii cmaoii.

Mamepian i memoou. QObcmedxceno 108 xeopux na HACI i3
komopoionum L/]2. Cepeoniii six xéopux (58,2+6,1) poxis. JKinox 6yno
63 (58,3 %), uonosixie — 45 (41,7 %). 3anexcno 6io0 nassnocmi JJXH
chopmosano uomupu 2pynu nayieumis, AKi O0yIU paHOOMI308aHi 34
BIKOM, CMammIO, AKMUGHICMIO yumonimuynozo curopomy HACI
sanexcno 6i0 cmaoii JJIXH. ['pyny nopisuanua ckaanu 30 npaxmuuno
300posux ocio (I1130) sionosionozco 6iky ma cmami. Cmynine cmeamo3sy
neYinKu ma to2o npupooy 6UHAYANU 3d OONOMO20I0 PAMUPIKOBAHO20
nabopy «SteatoTesty, «ASH» ma «NASH-Test» (BioPredictive, @panyin)
vy nabopamopii Cineso. Cmadito ibpo3y neuinku u3HaAUANU WIAXOM
BUKOPUCMANHSL HAOOPY MapKepis O0Jist KilbKiCHOI OIoXIMIuHOI OYiHKU
@ioposy «FibroTesty (BioPredictive, @panyis) y rabopamopii Cineso.
Obuucnennss noxasHuka weuokocmi kuy6ouxoeoi ginempayii (LLIK®D)
30iticnoanu 3a oonomozor xanvkyaamopa LUK® ]IV «lucmumymy
nHepponocii HAMH Yxpainuy 3a cepedHbol0 6eIUdUHO MPbOX
00YUCIEHUX NOKA3HUKIG: KIIPEHCOM KpeamumiHy 3a  opmynorn
Koxpogpma-I'onma, MDRD ma CKD EPI. Busuauenna cmaoiu JJXH
s0iticniosanu 3a knacugirxayicro C.E. Mogensen (1983).

Pesynomamu. Y xeopux na HACI', [J/]2 ma /{IXH I-1I cm. écmanoénero
8ipocione 3nudceHus: emicmy anvoyminie y kpoei na 9,0 % (p<0,03),
LIK® ma emicm anebyminis y ceui, Hasnaxu, 8ipo2iono spocau 8 1,5 paza
(p<0,05) nopisnano 3 nokaszuuxom y 1130, wo ceiouums npo sasuwye
cinepghinompayii ma npumamanne nouamrosum cmadiam HAXH. 'V
xeopux na HACI, L[J[2 ma JIXH Il cm. ecmarnosneno ipocione
SHUdICEHHS1 emicmy anboyminie y kposi 6 1,2 pasa (p<0,05), LLIK® ma
pieenb anbOyMinypii 6yau 8ipocioHo nidsuweri 8i0nosiono 6 1,4 pasa ma
11,7 pasa (p<0,05) nopisusano 3 noxasnuxom y I130. ¥V xeopux na HACT,
/12 ma JJXH IN cm. 6cmaHo6ieHO icmomHe 3HUNCEHHS GMICHY
anvoyminie y kposi 8 1,4 paza (p<0,05), emicm arpbyminie y kposi 616
8ipoziono niosuwenuii y 30,2 pasa (p<0,05) nopieusano 3 NOKA3HUKOM
1130, a noxasznux LLHIK® — naenaxu, 6ye icmomuo sHudxceHum — 6 1,7 pasa
(p<0,05), wo exazye na npoepecysannus XXH ma J{XH.

Bucnosox. Memaboniunumu nepedymogamu po36umxy Hearko20abHO20
cmeamozenamumy Ha Ml Yyykpoeoeo Oiabemy muny 2 € 8ipocioHa
Hamwecepyesa ma NOCMNPAHOialIbHa 2inepenikemis, 2inepincyiinemis,
3POCMAHHA ~ CMYNEHsl  2HIKO3UNIOBAHHS — 2eMO2No0INy,  MKAHUHHA
IHCYIHOPE3UCMEeHMHICMb NOPIGHAHO 3i 300pogumu ocodbamu. Pozrnaou
20Meocmasy 210K03U 8HACAIOOK THCYNIHOPEe3UCEHMHOCMI € 0OHUM 13
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BIPOCIOHUX ~ YUHHUKIG — PUSUKY  NPOSPECYBAMHA  HEANKO20JbHO20
cmeamozenamumy ma mii yyKkpogoeo diabemy muny 2 3a HAA8HOCHI
Odiabemuunoi xeopodbu wHupox I-IN  cmadiil, ocKinbku nopyuleHHs
8Y21€800H020 OOMIHY MA CMYNIHb IHCYIIHOPE3UCMEHMHOCMI 3a YUX YMO8
€ CYMMEBIW NOPIBHAHO 3 NepedicoM HealKO20IbHO20 CIMeamo2enamumy
i3 yykposum diabemom muny 2 3a 8iocymuocmi 0iabemuyHoi xe0poou
HUPOK.

Knroueewte crosa:
HeanIKo20Nb bl
cmeamozenamum, caxapHuiii
ouabem muna 2,
ouabemuyeckas 00e3Hb
nouex,
UHCYTUHOPE3UCEHMHOCb.

bykosunckuil meOuyurcKuti

secmuux. 2020. T.24, Ne 3
(95), C. 134-142.
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OCOBEHHOCTH  CHH/IPOMA  HHCY/IHHOPE3HCTEHT-
HOCTH IIPH HEA/JIKOI'OJIBHOM CTEATOI'EIIATHTE HA
DOHE CAXAPHOI'O JTHABETA THIIA 2 B 3ABUCHMOCTH OT
CTAIHH THAFETHYECKOH FOJIE3HH ITOYEK

O.C. Xyxnuna, 3.4. Koytoouiiuyx

Llenw uccneoosanus — usyuumo 63aUMOBIUAHUE USMEHEHUL 20Me0Cma3a
2NIOK03bl U UHCYAUHA, cmeneHu VP u uyscmeumenbHOCmu K UHCYIUHY,
cmenenuy 2IUKO3UTUPOBAHUSL 2eMO2I0OUHA HA KIUHUYecKoe medeHue
HACT na ¢one C/2 6 3asucumocmu om nanuwus J{bI1 u ee cmaouu.
Mamepuan u memoowi. Obcnedosano 108 6onvuvix HACI ¢
komopouonvim C/l2. Cpeonuii eospacm 6Oonvuvix (58,2 £ 6,1) eooa.
Kenwun o6vi10 63 (58,3%), myoswcuun - 45 (41,7%). B 3asucumocmu om
nanuyusa Bl cpopmuposano 4 epynnvl nayuenmos, xKomopwle ObLIU
PAHOOMUSUPOBAHDL no 803pacmy, nouy, AKMUBHOCMbIO
yumoaumuyeckozo cunopoma HACI 6 3asucumocmu om cmaouu J[BI1
I'pynny cpasnenus cocmasunu 30 npaxmuuecku 300pogvix auy (113J1)
coomseemcmeyrouezo gozpacma u noia. Cmenensb cmeamo3a neyeHu u
€20 npupody Onpeoelsiu ¢ NOMOWDBIO PAMUPUUUPOBAHHO20 HAbOpPA
«SteatoTesty, «ASH» u «NASH-Testy (BioPredictive, ®panyus) e
nabopamopuu Cuneso. Cmaouro ¢ubpoza neyenu onpeoensiiu nymem
UCTIOTB306AHUSL HAOOPA MAPKEPOS OISl KONUYECMBEHHOU OUOXUMUYECKOLL
oyenxu pubposa «FibroTesty (BioPredictive, ®panyus) ¢ nabopamopuu
Cuneso. Bvluucnenue noxazamens ckopocmu KiyOoukogou (hurbmpayuu
(CK®) ocywecmenaiu ¢ nomowwro karekyismopa CK® TV
«Hncmumym negpponocuu AMH Ykpaunwvr» no cpeouei senuuune mpex
sviuuciennvlx noxazamenei. KK no ¢opmyne Kokpogma-Ionma,
MDRD u CKD EPI. Onpeodenenue cmaouii JBIl ocywecmensinu no
xknaccuguxayuu C.E. Mogensen (1983).

Pesynvmamot. YV oonvuvix HACI, C/H2 u JABII I-1I cm. ycmanoeneno
00CMOBEPHOE CHUIICEHUE COOePIHCAHUsL anbOYMUHO8 8 Kposu Ha 9,0% (p
<0,05), CK® u coodepoicanue arbbymunos 6 Mmoue, Haobopom,
docmoseprno eo3pocau 6 1,5 paza (p <0,05) no cpasnenuro c
nokazamenem 6 Y3J, umo  ceudemerbcmeyem 0  SAGNEHUU
eunepunvmpayuu u npucywe Havanvhvim cmaousm Bl YV bonvhvix
HACT, CA2 u JIBII Il cm. ycmano8nieHo 00CMOo8epHOe CHUMICEHUE
cooeporcanus anboymunos 6 kposu 6 1,2 paza (p <0,05), CK® u yposenw
anbOymuHypuu OvLiU OOCHOBEPHO NOBLIULEHbI COOMBEMCMBEHHO 6 1,4
paza u 11,7 pasa (p <0,05) no cpasnenuro ¢ noxasamenem ¢ Y3JI. YV
oonvnvix HACI, C/[2 u JBII IV cm. ycmanosneno cyujecmgeenHoe
CHUDICeHUe cooepoicanus anvbymunos 6 kposu 6 1,4 paza (p <0,05),
cooepoicanue arbOYMUHO8 8 Kposu 610 00CMO8epHO nogviuteHo 6 30,2
paza (p <0,05) no cpasnenuro c noxazamenem 8 Y3JI, a nokazamens
CK® — naobopom, Ovin cywecmeeHHo cHudicewHvim - 6 1,7 pasza (p
<0,05), umo ykasvisaem na npoepeccuposanue XbI1 u J[PII.
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Bb1600. Memabonuueckumu npeonocuLikamu pa3gumust Heaiko20IbHO20
cmeamocenamuma Ha ¢one caxaprozo ouabema muna 2 s6IAEMC
6EPOSIMHO  MOWAKOBAs. U NOCMAPAHOUANbHASL  2UNePIIUKeMUs,
CUNEPUHCYTUHEMUS, POCM CMENeHU 2TUKOSUIUPOBAHUS 2eMO2100UNa,
MKAHe8Asl UHCYIUHOPE3UCMEHMHOCHb NO CPABHEHUI0 CO 300P08bIMU
auyamu.  Paccmpoiicmea — comeocmasza  2nioko3vl  6cieocmeue
UHCYIUHOPESUCTEHMHOCMU ABNAEMCs OOHUM U3 8ePOSIMHBIX (YAKmopos
PUCKA NPOPECCUPOBAHUSL HEANKO2OIbHO20 CMEamo2enamuma Ha (one
caxapnoeo Oouabema muna 2 npu HAIUMUU Ouabemuueckou 0Ooae3HU
noyex I-1V cmaouil, nockoavky HapyuieHus yene8o0H020 00OMeHa U
CMmenenb UHCYIUHOPEZUCTEHMHOCIU NPU  dMUX  YCIOBUSX  SGISACMCSL
bonee CywecmeeHHbIMU N0 CPABHEHUI0 C MEYeHUEM HEeAIK020AbHO2O
cmeamozenamuma ¢ caxapHolm ouabemom muna 2 npu Omcymcmeuu

ouabemuyeckou 00ne3HU NOYEK.

Introduction. The article presents a theoretical
generalization of the results of the study of insulin
resistance syndrome (IR) in patients with non-alcoholic
steatohepatitis (NASH) in comorbidity with type 2
diabetes mellitus (DMZ2) in the presence of diabetic
kidney disease (DKD) and depending on its stage. It was
found that disorders of glucose homeostasis due to IR is
one of the significant risk factors for the progression of
NASH and diabetes mellitus in the presence of DKD I-
IV centuries. insulin content - 2.9 times vs. 1.9 times,
glycosylated hemoglobin - 2.3 vs. 1.6 times) and the
degree of IR (increase in HOMA 3.4 times vs. 2.2 times)
under these conditions are more significant in
comparable with the course of NASH with diabetes
mellitus in the absence of DKD (p <0,05). Indicators of
postprandial and supracardial glycemia and insulinemia,
as well as the degree of IR in patients with NASH and the
background of diabetes mellitus2 with DKD V. affect
the increase in the intensity of cytolysis, cholestasis,
mesenchymal inflammation,  contribute to the
development of hepatic steatosis, as well as renal
dysfunction (GFR) (p <0,05). The progression of DKD
from stage I-11 to stage IV on the background of diabetes
mellitus2 and NASH depends on the level of
hyperglycemia and the degree of IR (p <0.05).

Relevance of research state of carbohydrate
metabolism and the intensity of insulin resistance
syndrome (IR) in the comorbid course of nonalcoholic
steatohepatitis (NASH) and diabetic nephropathy (DN)
in patients with type 2 diabetes mellitus (DM2) is due to
the cascade of frequent reactions complications and
possible transformation of NASH into liver cirrhosis [1,
2,3,4].

Today, non-alcoholic steatosis of the liver and NASH
are considered the most common liver pathology, which
in developed countries is observed in 20-30% of the adult
population [5, 1, 6, 7]. It is proved that the most common
cause of NASH is obesity and diabetes mellitus 2 [8, 9,
10]. The combination of NASH and DM2 increases the
risk of liver cirrhosis and hepatocellular carcinoma by 2—
2.5 times [2, 11].

Diabetic nephropathy — a severe complication of

diabetes is one of the leading causes of end-stage renal
disease in industrialized countries [12, 13, 4, 14]. Since
2007, the National Foundation for Kidney Disease
Initiative to Improve the Quality of Kidney Disease
Treatment (K / DOQI) has proposed the use of the term
"diabetic kidney disease” instead of "diabetic
nephropathy” [12]. Diabetic kidney disease (DKD) or
DN is a type of diffuse or focal glomerulosclerosis,
Kimmelstil-Wilson syndrome [15, 14]. In addition,
patients with diabetes often develop non-specific renal
lesions such as asymptomatic bacteriuria, pyelonephritis,
renal carbuncle, apostematous nephritis, renal abscess,
renal tuberculosis, necrotic papillitis or papillary
necrosis, which significantly aggravate the disease. DN
is 40% of complications in diabetes mellitusl and 5-15%
- among patients with diabetes mellitus2. On average, 20-
30% of patients with diabetes of both types have DN, but
among patients with diabetes mellitus much less often
develops chronic renal failure on the background of DN
[12, 13].

The main pathogenetic basis of NASH on the
background of diabetes mellitus on the background of
diabetes mellitus is a violation of the sensitivity of insulin
receptors to membranes of insulin-sensitive organs (liver
and skeletal muscle) to the hormone, disorders of
transport and utilization of glucose from the circulatory
system with the formation of all glycogen. species of
metabolism in a healthy body [1, 2, 6, 11]. It has been
proved that in diabetes mellitus 2 the organism is rebuilt
into an alternative energy supply - by catabolism of fat in
visceral fat depots, as a result of which a significant
amount of free fatty acids (FFA) enters the systemic
circulation and is sent to the liver [1, 9, 7]. Due to
significant inhibition of p-oxidation of FFA in
hepatocytes in DM2, neutral fat in the form of
triacylglycerols (TG) accumulates in hepatocytes and
forms the pathomorphological basis of micro- or
macrovesicular steatosis of the liver and, at the same
time, deepens [16]. At the same time, the effect of DKD
depending on its stage on the glycemic and insulin
profile, the state of IR in NASH on the background of
diabetes mellitus is still poorly understood, although
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disorders of glucose homeostasis may accelerate
apoptosis of hepatocytes and podocytes, hyper- and
dyslipidemia, early development and endothelial
dysfunction, activation of inflammatory processes,
fibrosing reactions in the liver and kidneys.

The aim of the study was to examine the interaction
of changes in glucose and insulin homeostasis, the degree
of IR and insulin sensitivity, the degree of glycosylation
of hemoglobin on the clinical course of NASH on the
background of diabetes mellitus depending on the
presence of DKD and its stage.

Material and methods. 108 patients with NASH
with comorbid diabetes mellitus2 were examined. The
average age of patients (58.2 + 6.1) years. There were 63
women (58.3%) and 45 men (41.7%). Depending on the
presence of DKD, 4 groups of patients were formed,
which were randomized by age, sex, activity of cytolytic
syndrome of NASH depending on the stage of DKD. The
division into groups of examined patients is given in
table. 1. The comparison group consisted of 30
practically healthy people (PHP) of the appropriate age
and sex.

The diagnosis of NASH was established in
accordance with the unified clinical protocol approved by
the Order of the Ministry of Health of Ukraine Ne 826 of
06.11.2014, in the presence of criteria for exclusion of
chronic diffuse liver disease of viral, hereditary,
autoimmune or drug origin as the cause of cytolytic,
cholestatic and mesenchymal also the results of
ultrasonographic (USG) examination of the liver. The
degree of hepatic steatosis and its nature were determined
using a ratified kit "SteatoTest", "ASH" and "NASH-
Test" (BioPredictive, France) in the laboratory Synevo.
The stage of liver fibrosis was determined by using a set
of markers for quantitative biochemical evaluation of
fibrosis "FibroTest" (BioPredictive, France) in the
laboratory Synevo.

Diagnosis of type 2 diabetes was performed in
accordance with the unified clinical protocol approved by
the Order of the Ministry of Health of Ukraine Ne 1118
of 21.12.2012. Diagnosis and treatment of CKD was
carried out according to the recommendations of clinical
guidelines Sl "Institute of Nephrology NAMS of
Ukraine" (2012). Calculation of the glomerular filtration
rate (GFR) was performed using a GFR calculator of the
Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine on the average of three
calculated indicators: creatinine clearance according to

the Cockcroft-Golt formula, MDRD and CKD EPI [9].
Determination of the stages of CKD was carried out
according to the classification of C.E. Mogensen (1983)
[12, 13].

The state of carbohydrate metabolism was
determined by the level of fasting blood glucose and
blood glucose 2 hours after a meal (postprandial (p / p)
glucose) by glucose oxidase method; fasting insulin
content (DRG  System) by  enzyme-linked
immunosorbent assay (ELISA); content of glycosylated
hemoglobin (HbA1c) in the blood using standard reagent
kits "Simko Ltd" (Lviv). The degree of IR was
determined by the value of the body mass index (BMI),
HOMA-IR index and tissue sensitivity index to insulin
(S) (DR Matthews et al.) [17], which was calculated
using the HOMAZ Calculator Version 2.2 Diabetes Trials
Unit University of Oxford (United Kingdom).

Statistical analysis of the results was performed
according to the type of study and the types of humerical
data that were obtained. The normality of the distribution
was checked using Liliefors, Shapiro-Wilk tests and the
method of direct visual evaluation of histograms of the
distribution of eigenvalues. Quantitative values that had
a normal distribution are presented as mean (M) =+
standard deviation (S). Discrete values are presented in
the form of absolute and relative frequencies (percentage
of observations to the total number of subjects). For
comparisons of data that had a normal distribution, we
used parametric tests with the assessment of Student's t-
test, Fisher's F-test. In the case of an abnormal
distribution, the calculation of the Mann-Whitney rank
U-test was used, and for multiple comparison, the
Wilcoxon T-test was used (in the case of the study of
dependent groups). Pearson correlation analysis in the
parametric distribution and Spearman's rank correlation
coefficient in the case of the distribution of indicators that
were significantly different from the normal one were
used to assess the degree of dependence between the
variables. For statistical and graphical analysis of the
obtained results we used software packages Statistica for
Windows version 8.0 (Stat Soft inc., USA), Microsoft
Excel 2007 (Microsoft, USA).

Research results and their discussion. Analysis of
renal function in patients with NASH with diabetes
without DKD (1 group) indicates a normal level of
albumin in the blood, normal GFR and albuminuria
(Table 2). At the same time, in patients with NASH,
diabetes mellitus and DKD I-1l. (Group 2) found a

Table 1

Distribution of examined patients with non-alcoholic fatty liver disease and type 2 diabetes mellitus depending
on the presence of DKD and stage of DKD (n,%)

Comorbidity options, stages DKD
Number of . . .
. - NASH with NASH with . NASH with
Exaa‘t?;'r:‘éd ex:trin;:tid DM2 without | DM2 with DKD V\'/\:QSS'K"E’)'tHIﬂ\:Ze DM2 with DKD
P P DKD I-1I stages g 1V stage
n % N % n % n % n %
NASH 108 100 28 25,9 27 25,0 28 25,9 25 23,1
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probable decrease in the content of albumin in the blood
by 9.0% (p <0.05), GFR and the content of albumin in
the urine, on the contrary, probably increased 1.5 times
(p <0.05) compared with PHP (Table 2), which indicates
the phenomenon of hyperfiltration and inherent in the
initial stage of DKD. In patients with NASH, diabetes
mellitus and DKD Ill. (Group 3) found a probable
decrease in blood albumin by 1.2 times (p <0.05), GFR
and albuminuria were significantly increased by 1.4
times and 11.7 times (p <0.05), respectively. compared
with the indicator in PHP (table 2).

In patients with NASH, diabetes mellitus and DKD
IV. (Group 4) found a significant decrease in the content
of albumin in the blood by 1.4 times (p <0.05), the
content of albumin in the blood was probably increased
by 30.2 times (p <0.05) compared with the PHP (Table
2), and the GFR index - on the contrary was significantly
reduced - 1.7 times (p <0.05), which indicates the
progression of CKD and DKD.

The results of glycemia, insulinemia and IR indices in
patients with NASH with diabetes mellitus2 are shown in
table 3. The analysis of studies showed that patients of all
groups found a significant probable increase in fasting
glycemia: in group 1 - 1.6 times, in 2 - in 1.8 times, in
group 3 - 2.5 times and in group 4 - 2.7 times (p <0.05)
compared to the indicator in PHP. Examination of the
insulin content in the blood on an empty stomach
revealed a probable hyperinsulinemia, which in patients
of the 1st group exceeded the indicator in the group of
PHP in 1.9 times, in patients of the 2nd group - in 2.4
times, in the 3rd group - in 2.9 times and the 4th group -
3.3 times (p <0.05) (table 3).

The above processes resulted in significant changes
in IR and peripheral tissue sensitivity to insulin.

In particular, the violation of peripheral tissue
sensitivity to insulin in patients with NASH and diabetes
mellitus indicates a probable increase in the HOMA IR
index (respectively in groups 1, 2, 3 and 4 - 2.2 times,
2.7, 3.5 and 4.0 times (p <0,05)), as well as an adequate

decrease in S (p <0,05) with a significant difference
between 1, 2 and 3, 4 groups (p <0,05) (Table 3). At the
same time, there was no difference between the indicator
of another marker of IR - BMI in patients of different
groups (p> 0.05), but the indicator in all groups of
patients exceeded the data in PHP by 1.3 times (p <0.05)
(table 3).

The consequence of chronic fasting and postprandial
hyperglycemia was an increase in blood glycosylated
hemoglobin in these observation groups (respectively in
groups 1, 2, 3and 4 - 1.6 times, 1.9, 2.4 and 2.5 times (p
< 0.05)) with a probable difference between 1,2 and 3, 4
groups (p <0,05).

Analysis of glucose and insulin homeostasis in
relation to markers of liver damage, indicators of
functional status of the liver and kidneys in patients with
NASH with diabetes mellitus2 and DKD V. indicates
that postprandial and supracardiac hyperglycemia and
insulinemia, as well as the degree of IR in a weak to
medium strength relationship increase with increasing
intensity of cytolysis, cholestasis, mesenchymal
inflammation, and are factors of mutual burden of NASH
and DM2 with DKD due to induction of induction
markers of HCN (albumin content in the blood - a weak
negative link), contribute to the development of hepatic
steatosis (strong correlation with the steato test), renal
dysfunction (weak-medium strength with blood
creatinine, albuminuria and moderate negative negative
GFR) (p <0.05) (table 4).

Thus, the most significant metabolic prerequisites for
the development of NASH on the background of diabetes
mellitus are probable fasting and postprandial
hyperglycemia, hyperinsulinemia, increased hemoglobin
glycosylation, tissue IR. One of the risk factors for the
progression of NASH and the background of diabetes
mellitus is the presence of DKD, as impaired
carbohydrate metabolism and the degree of IR in these
conditions are more significant compared to the course of
NASH in the absence of DKD (p <0.05). The progression

Table 2

Indicators of the functional state of the kidneys in patients with NASH, type 2 diabetes depending on the
presence of DKD and its stage

Groups of examined patients
ITEQCS:,?:SO ?f PHP | NASHwith DM2 | NASH with DM2 NASH with Dugam"’g[‘([)
(n=30) without DKD with DKD I-II stages | DM2 with DKD
measurement _ _ _ IV stage
(n=28) (n=27) 111 stage (n=28) C
(n=25)
Blood - 32,3+0,8 28,2+0,9
albumins, g/l 409+13 391+08 372+09 *[xk [FAK * [k [HhK [
GFRl'_'?“Z' r:] o " 95316 91,5+ 2,1 145,0 + 2,0 */+* li;‘;ilfff f;fi;;i
Urine albumin, 210,5+ 8,7 543,1 £24,9
mg / day 18,4+0,7 20,3+0,5 28,4 + 1,6 */** ok s s sk sk 14
Note: * - the difference is probable in comparison with the indicator in almost healthy individuals (p <0,05); ** -
the difference is probable in comparison with the indicator in patients with NASH with diabetes mellitus2 (p <0.05);
*** _ the difference is significant in comparison with the rate in patients with NASH with diabetes mellitus, DKD I-
Il (p <0,05); # - the difference is significant in comparison with the indicator in patients with NASH with diabetes
mellitus2, DKD Il (p <0,05).
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Table 3

Indicators of blood glucose and blood insulin, glycosylated hemoglobin, IR indices in patients with NASH, type 2
pending on the presence of DKD and the stage of DKD (M + m)

diabetes mellitus de

Groups of examined patients
Indicators of PHP NASH with DM2 NASH with
the unit of (n=30) | NASHwithom2 | TLRT L NASHWith | i i DRD
measurement without DKD DM2 with DKD
(n=28) stages 111 stage (n=28) IV stage
(n=27) (n=25)
Fasting
glucose,I mmol / | 4,23+0,27 6,82+0,31 * 7,78 & 0,24 */** I%f*iﬁ2;27 l*l/ff/f*%/‘:‘
Insulin on an
empty stomach, |  9,9242,17 19,3542,15 * 23,50+ 1,21 * Z%ﬁlﬁl;% 32;f*iﬁi;15
mkOD /|
HbAIC,% | 4,07+0,23 6,70£0,31 * 763043 * 9;9/23/:*(3;22 I%f*1ﬁ2;47
Index HOMA- 11 23206 2,65+0,35 * 3,28+0,24 * oy oy
S, % 81,61-724 | 37,80+327% 30.5563,12% | 23508287 4 | 2N LUEE
Bodymass 3 50, 1 65 2921+1,19 * 30,4241,33 * 30,79+1,49 * 29,88+1,45 *
index, kg / m2
Note: * - the difference is probable in comparison with the indicator in almost healthy individuals (p <0,05); ** -
the difference is probable in comparison with the indicator in patients with NASH with diabetes mellitus2 (p
<0.05); *** - the difference is significant in comparison with the rate in patients with NASH with diabetes mellitus,
DKD I-I1 (p <0,05); # - the difference is significant in comparison with the indicator in patients with NASH with
diabetes mellitus2, DKD Il (p <0,05).

Table 4

Matrix of correlations of markers of damage and functional parameters of the liver, kidneys with indicators of
glucose homeostasis and insulin content in the blood, indices of insulin resistance in patients with NASH

Indicator Fasting | Postprandial | qin | HOMAIR | BMI HbA
glucose glucose
ALAT 0,50* 0,55* 0,29 0,57* 0,22 0,53*
Alkaline phosphatase 0,39* 0,41* 0,15 0,42* 0,17 0,36*
Thymol test 0,42* 0,47* 0,26 0,53* 0,28 0,55*
Steatotest 0,64* 0,71* 0,34* 0,74* 0,59* 0,69*
Albumins -0,37* -0,42* -0,33* -0,49* -0,32* -0,46*
Blood creatinine 0,56* 0,63* 0,44* 0,63* 0,43* 0,57*
GFR -0,51* -0,57* -0,41* -0,61* -0,47* -0,51
Albuminuria 0,48* 0,52* 0,35* 0,58* 0,38* 0,48*
Note: * - the level of correlations is statistically significant (p <0.05).

of DKD from stage I to IV on the background of DM2 in
comorbidity with NASH depends on the degree of
supracardiac, postprandial hyperglycemia and the degree
of IR (HOMA IR) (p <0,05).

Conclusions

1. Metabolic prerequisites for the development of
NASH on the background of diabetes mellitus are
probable fasting and postprandial hyperglycemia (1.6
times, p <0.05), hyperinsulinemia (1.9 times, p <0.05), an
increase in the degree of glycosylation of hemoglobin (1
, 6 times, p <0.05), tissue IR (increase in HOMA 2.2
times, p <0.05) compared with healthy individuals.

2. Disorders of glucose homeostasis due to IR is one
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of the probable risk factors for the progression of NASH
and diabetes mellitus in the presence of DHN I-1V
centuries, as carbohydrate metabolism disorders (fasting
hyperglycemia - 2.3 times, p <0.05, insulin content - 2.9
times, p <0.05, glycosylated hemoglobin - 2.3 times, p
<0.05) and the degree of IR (increase in HOMA 3.4
times, p <0.05)) under these conditions is more
significant in comparison with the course of NASH with
diabetes mellitus in the absence of DKD (p <0.05).

3. Indicators of postprandial and supracardial
glycemia and insulinemia, as well as the degree of IR in
patients with NASH and diabetes mellitus2 with DKD
IV. in weak-medium strength of the relationship affect
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the increase in the intensity of cytolysis, cholestasis,
mesenchymal inflammation, and are factors of mutual
burden of NASH and CM2 with DKD due to induction
of hepatocyte damage, progression of HCN (blood
albumin content - weak negative connection), contribute
development of hepatic steatosis (strong correlation with
steato-test index), renal dysfunction (positive weak-
medium strength with blood creatinine, albuminuria and
moderate strength negative with GFR) (p <0.05).

4. The progression of DKD from stage I-11 to IV on
the background of diabetes mellitus in combination with
NASH (in weak-medium strength interdependence)
depends on the degree of supracardiac, postprandial
hyperglycemia and the degree of IR (HOMA IR) (p
<0.05).

The prospect of further research in this area is the
search for drugs for adequate correction of carbohydrate
metabolism, reducing the degree of IR and eliminating
the manifestations of liver damage in the treatment of
NASH on the background of diabetes mellitus 2
depending on the stage of HCN.
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