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PECULIAR FEATURES OF GLUCOSE HOMEOSTASIS IN PATIENTS SUFFERING FROM
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Obijective. To determine the probable effect of metadoxine and guar gum
on glucose homeostasis during the comorbid course of non-alcoholic
steatohepatitis (NASH) with obesity and osteoarthritis (OA).

Material and methods. 60 patients (30 men and 30 women) with the
indicated comorbidity were examined and divided into three groups:
patients of group 1 - control (C) (n = 20) took Essentiale H 1 capsule 3
times a day, patients in group 2 - main group 1 (M1) (n = 20) - received
metadoxine (Liveria IC) at 0.5 g twice daily, in 3 - main group 2 (M2) (n
= 20) - in addition to metadoxine patients received guar gum (Guarem)
1 sachet (5 g) 2 times a day. The groups were randomized to age, sex,
obesity and cytolytic syndrome activity. The control group consisted of
30 practically healthy individuals of the same age and gender. The
average age of patients was (62,3 + 5,7) years.

Conclusions. The conducted analysis showed that the course of
treatment with metadoxine and guar gum proved the ability to achieve
stable normalization of carbohydrate metabolism over a long period of
time, since guar gum together with metadoxine enhance rapid
compensation of carbohydrate metabolism with impaired carbohydrate
tolerance, ability to resensitize insulin receptors and eliminate insulin
resistance syndrome.

Knrwowuogi cnosa:
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OCOBJ/IHBOCTI TOMEOCTA3Y IJIFOKO3H Y XBOPHX HA
HEAJIKOTOJIbHHH CTEATOTEIIATHT 34 KOMOPBITHOCTI 3
O’KHPIHHAM TA OCTEOAPTPO30M HA ®OHI 3ACTOCYBAHHA
META/IOKCHHY TA I'VYAPOBOI CMOJIH

0.C. Xyxnina, 0./]. Jlaxoeuu, B.O. llynep, JI.B. Kanvoecvka, O.€.
I'puniox

Mema podomu — 3’scysamu UMOSIPHULL 6HAUE MEMAOOKCUHY MA CMOTU
2yapo8oi Ha NOKA3HUKY 20MeO0CTA3Y 2T0K03U 3 KOMOPOiOH020 nepebizy
HeanxkozonbHo2o cmeamocenamumy (HACI) 3 oowcupinnam ma
ocmeoapmposom (OA).

Mamepian i memoou. Obcmesceno 60 nayicumis (30 uonosikie ma 30
JHCIHOK) 13 3A3HAUEHON KOMOPOIOHICMIO, AKI Oyau po3nodileHi Ha mpu
epynu: nayienmu 1-i epynu - xommponvnoi (K) (n=20) npuiimanu
Eccenyiane H no 1 xancyni 3 pasu na denv, nayicumu 2-i epynu -
ocnoena epyna 1 (01) (n=20) — ompumysanru Memaodoxcun (Jlisepisa IC)
no 0,5 2 na nputiom 08iui Ha Oenv, y 3-i - ocHosHill epyni 2 (02) (n=20)
— nayienmu, OKpimM MemaooKcuny ompumysanu 2yapogy cmony (I yapem)
no I cawe (5 2) 2 pazu Ha denwv. I pynu Oyau panoomizosami 3a 6iKoMm,
cmammio, CMyneHeM OXNCUPIHHA Ma aKMUGHICMIO YUmomimuyHo20
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cunopomy. Kowmponvny epyny cxnanu 30 npaxmuuno 300pogux ocio
8i0nogionozo 6ixy ma cmami. Cepeoniu ik xgopux cknag (62,3+5,7)
POKI8.

Bucnoeku. Ilposedenuti Hamu ananiz noxkaszas, wo Kypc AiKYSaHHA
MemMAaodoKCUHOM MAd  2Yyapoeold  CMOJOK  008i8  CHPOMOIICHICIb
00CseHeH S CMAOIIbHOI HOPMANI3AYIT NOKAZHUKIE 8Y2le800H020 0OMIHY
Ha mpueanutl mepMiH 4acy, OCKiIbKU 2yapoga CMONd pazom i3
MeMmAaOOKCUHOM CAPUSIE WBUOKIU KOMNEHCayil 8yene800H020 0OMIHY npu
ROPYWEHITl MOIePAHMHOCTI 00 8Y2Ne800i68, peCeHCUmu3ayii iIHCYaiHOGUX
peyenmopis ma yCYHeHHIO CUHOPOMY iHCYIHOPE3UCTEeHMHOCI.

Knioueevie cnosa: OCOBEHHOCTH TI'OMEOCTA3A IJIOKO3bl Y BOJIBHBIX

HeanKo2obHblil HEAJIKOI' OJIbHBIM CTEATOTEITATHTOM npru

cmeamozenamum, odxcupenue, KOMOPBU/[HOCTH C O’KHPEHUEM H OCTEOAPTPO30M HA

ocmeoapmpos, ®OHE IIPHMEHEHHA METAJOKCHHA H T'YAPOBOH

UHCYTUHOPE3UCTEHMHOCND, CMOJIbI

MemaoOKCUH, 2yaposas

cmona. 0.C. Xyxnuna, O./1. JIaxoeviu, B.A. lllynep, JI.B. Kaneeckasa, O.€.
I'puniwk

Bykosunckuil meOuyurcKuil

secmuux. 2020. T.24, Ne 3 Ienv pabomsvt — eviACHUMb 603MOJICHOE GIUAHUE MEMAOOKCUHA U

(95), C. 143-150. CMOTbL  2Yapogoll HA NOKA3AMenu 20MeoCmaza  2noKo3vl  npu

KOMOpOUOHOM meueHuu Heanxozonvrozo cmeamozenamuma (HACI) ¢
odicuperuem u ocmeoapmposom (OA).

Mamepuan u memoowt. Oocnedosarno 60 nayuenmos (24 mymxcuun u 36
JHCEHWUH) C YKA3AHHOU KOMOPOUOHOCIbIO, KOMOpble Obliu pazoeieHbl
Ha mpu epynnsl: nayuenmsl 1-oii epynnol - konmpoavrou (K) (n = 20)
npunumanu Dccenyuane H no 1 xancyne 3 pasza 6 denv, nayuenmol 2-0ui
epynnwl - ocHosnas epynna 1 (O1) (n = 20) - noayuanu Memaookcun
(Jlusepus IC) no 0,5 2 na npuem 08axcovi 8 OeHb, 6 3-ell - OCHOBHOL
epynne 2 (02) (n = 20) - nayuenmvl, Kpome MemaoOKCUHA NOIYHATU
eyaposyto cmony (I'vapem) no 1 cawe (5 2) 2 pasza 6 denw. I pynnol Oviiu
PAHOOMUBUPOBAHBL  NO  803PACILY, NONY, CMENEeHU ONCUPEHUsT U
AKMUBHOCU  YUMOAUMUYECK020 cunopoma. Koumponvhyio epynny
cocmasunu 30 npakmuvecku 300POGbIX JUY COOMBEMCMBYIOWE20
so3pacma u noaa. Cpednui 6o3pacm 6oavubix cocmasun (62,3 £ 5,7)
Jem.

Bu1600w1. [Ipogedennviii Hamu anaiu3 noKazaun, yYmo Kype JedeHus.
MEMAOOKCUHOM U 2Yaposoll  CMONOU  O0OKA3al  CHOCOOHOCHb
docmudiceHusi cmabubHOU HOPMAIU3ayuU noxazameinel y2ne600H020
obMmeHa Ha OUMenvHblll Nepuood 8pemerl, NOCKOIbKY 2yaposds cMONd
emecme ¢ MemadoKCUHOM Cnocobcmeyem OblCmpol KOMHEeHCayuu
VeneBo0H020 0OMeHA NpuU HAPYUIeHUU MOAEPAHMHOCIU K Y21e600daM,
Pecencumu3ayuy UHCYIUHOBbIX PEYEenmopos u YCmpaHeHuio cCuHopoma
UHCYTUHOPE3UCTEHMHOCTU.

Introduction. Many researchers have confirmed that outcomes and reduce large-scale social-economic
one of the important issues of modern medicine is the consequences of the population [1, 2].
study of comorbidity as one of the promising ways to Today, non-alcoholic fatty liver disease (NAFLD) is
solve personalized treatment, improve overall treatment one of the most common diseases in hepatology, which
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leads to a deterioration in quality and expectancy of life.
This is primarily due to the high risk of progression of
non-alcoholic  steatohepatitis (NASH) with the
development of liver failure and hepatocellular
carcinoma. The maximum risk of developing NAFLD
was observed in the group of obese people with
hypertriglyceridemia [3].

As for the etiology of NAFLD, it is quite diverse,
although it is closely related to insulin resistance (IR).
The liver is the main target of lesions in conditions
characterized by IR, which is a risk factor for the
progression of hepatic steatosis in NASH, with its
inherent risk of advancing to cirrhosis [4].

A number of evidences are involved in the
development of NAFLD: insulin resistance, chronic
postprandial hyperglycemiga, glucose  toxicity,
glycosylation of structural and transport proteins,
hyperlipidemia,  dyslipidemia,  hepatotoxicity  of
hypolipidemic agents, etc.) and a number of unknown
factors [5-7].

IR is more pronounced in patients with abdominal
obesity. These differences are due to genetically different
expression of adipocyte genes in abdominal and
subcutaneous fat [8]. Hyperglycemia and
hyperinsulinemia are important prognostic factors in
patients with NAFLD. Impaired carbohydrate tolerance
and type 2 diabetes mellitus (DM) have been shown to
stimulate lipogenesis [9]. The increase in overweight
(OW) and obesity (OB) is one of the most important
health problems in all countries today, due to a huge
number of diseases associated with overweight [10].

Because the development of NAFLD is associated
with metabolic disorders, the purpose of treatment is to
eliminate them or significantly reduce the negative
effects [11]. Drugs used in a comprehensive therapy of
NASH should have not only anti-inflammatory,

antioxidant, hypolipidemic, hypoglycemic,
hepatoprotective effect, but also have antifibrotic activity
[12-13].

Certain studies suggest that detoxification drugs
should be used to correct the established disorders of
NASH comorbidity with obesity and osteoarthritis (OA)
in order to eliminate the potent pathogenetically
significant effects of endotoxicosis, postprandial
hyperglycemia, IR, which use drugs from the group of
enterosorbents, and neutralize their effects in the
systemic circulation by restoring metabolic processes and
liver function with hepatotropic cytoprotectors. In the
practice of internal medicine and endocrinology in type 2
diabetes mellitus and obesity a drug of sorption,
hypoglycemic, hypolipidemic action - guar gum is used.
In a comprehensive treatment of alcoholic fatty liver
disease and withdrawal syndrome hepatotropic drug with
powerful antioxidant, membrane-stabilizing, detoxifying
properties - metadoxine is widely used [14-15].

The effect of these drugs on the clinical course of
NASH in comorbidities with obesity and OA, the effect

on the course of comorbid diseases is unknown today.

Objective. To determine the probable effect of
metadoxine and guar gum on glucose homeostasis during
the comorbid course of NASH with obesity and OA.

Material and methods. The study was carried out on
the basis of Higher State Educational Establishment of
Ukraine “Bukovinian State Medical University” and is a
fragment of the research work conducted at the
Department of Internal Medicine, Clinical Pharmacology
and Occupational Diseases "Features of Comorbidity of
Diseases of Internal Organs: Risk Factors, Mechanisms
of Development and Interaction, Pharmacotherapy"
(State registration number: 0114U002475).

To determine the effectiveness of treatment, 60
patients (24 men and 36 women) with NASH, obesity and
OA were examined, and were divided into three groups,
randomized to age, sex, degree of obesity, and cytolytic
syndrome activity. Control group (C) (20 patients (8 men
and 12 women, mean age (62.5 £ 5.4) years) with NASH
received a low-calorie diet, Essentiale H - a preparation
of essential phospholipids (EFL) as a hepatoprotective
and hypolipidemic drug (1 capsule 3 times a day),
rosuvastatin 10 mg 1 time per day, NSAIDs (meloxicam)
at a dose of 7.5 mg - 1 time per day, chondroprotectors
(Teraflex) 1 capsule 3 times a day for 90 days. Main
group 1 (M1) (20 patients (8 men and 12 women, mean
age (63.1 £ 5.3) years)), which received metadoxine
(Liveria IC) instead of Essentiale H (manufacturer of
TDV "Interchem"”, Odessa ) at a daily dose of 1.0 g (0.5
g twice daily) for 90 days. Main group 2 (M2) (20 people
(8 men and 12 women, mean age) (62.9 + 5.2 ) years), in
addition to diet, Metadoxine 0.5 g 2 times a day instead
of rosuvastatin received guar gum (Guarem)
(manufacturer "Orion Corporation”, Finland) 1 sachet (5
g) 2 times a day. The recommended dose of gum was
dissolved in a homogeneous suspension in 250 ml of
neutral mineral or chilled boiled water for 90 days. No
cases of adverse drug reactions were identified during the
study.

Control examinations were performed in the group of
practically healthy individuals (PHI) (n = 30), including
14 men and 16 women. At the time of the examination
they had no exacerbations of chronic diseases of the
respiratory system, gastrointestinal tract, cardiovascular
system, as well as those who did not have acute diseases,
including respiratory, for the last 3 months. Individuals
in the control group were comparable to patients in other
age and sex groups.

The diagnosis of NASH was made on the ground of
anamnestic, clinical, laboratory data, determination of
serological markers for hepatitis B and C viruses, the
results of USG according to the unified clinical protocol,
approved by the Order of the Ministry of Health of
Ukraine Ne 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, taking
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into account the 10th revision of ICE. The OA diagnosis
was made on the basis of the EULAR recommendations
(2010) and the Order of the Ministry of Health of Ukraine
Ne 676 dated October 12, 2006, "Clinical Protocol for the
Provision of Medical Aid to Patients with Osteoarthritis"
in accordance with section 13 "Rheumatology” and the
Protocol of the Ministry of Health of Ukraine Ne 263
from section "Rheumatology” April 11, 2014. The
presence of abdominal obesity in patients was
determined on the basis of the Order of the Ministry of
Health of Ukraine Ne 16 dated January 14, 2013
"Methodical Recommendations for General Practitioners
- Family Medicine on Counseling Patients on the Basic
Principles of Healthy Eating".

Analysis of clinical manifestations, laboratory
indicators of glucose metabolism was performed
according to conventional methods, which were studied
in the dynamics after 30, 90 days of treatment, as well as
three months after treatment.

The degree of carbohydrate  metabolism
compensation was determined by fasting glycemia and
two hours after glucose loading (glucose tolerance test)
by glucose oxidase method, fasting insulin content (DRG
System) - ELISA method, blood glycosylated
hemoglobin (HbA1c) using standard sets of reagents
"Danush Ltd" (Lviv). The degree of IR was determined
by the value of BMI, the ratio: WC/HC; Caro index;
HOMA-IR (D. R. Matthews), which was calculated using
the HOMA Calculator Version 2.2 Diabetes Trials Unit
University of Oxford (UK).

The protocol for the examination of patients was
approved at the Biomedical Ethics Committee meeting at
HSEE of Ukraine ,Bukovinian State Medical
University“. The document has been compiled in
accordance with the requirements regulated by the 6th
chapter of the manual CH GPC (1996) and created on the
basis of its national guide "Guidelines for Clinical
Research. Medicines. Approved Clinical Practice ",
approved by the Order of the MOH of Ukraine No. 373
dated July 22, 2005. In drawing up the protocol the basic
principles of the Helsinki Declaration on Biomedical
Research (1974), adapted to the 41st International
Assembly in Hong Kong (September 1989), in which a
person acts as their object, as well as "Ethical Principles
for Medical Research Involving of Human Subjects",
adopted by the 52nd Assembly of the World Medical
Association (2000) were followed.The Committee on
Biomedical Ethics of the HSEE of Ukraine ,,Bukovinian
State Medical University* has not revealed any violations
of moral and legal standards during the scientific research.

The results of the study were statistically processed
on a personal computer with the help of the standard
applications Microsoft Excellence and SPSS Statistics 20
Multilingual. The mean values (M), the arithmetic mean
(t), and the validity of the differences p according to
Student's t-distribution were evaluated. The difference in
indices for various periods of the study was considered

146

probable at p <0.05. To determine the relationship
between the indices, Kendall's tau-b correlation
coefficient was used.

Results and their discussion. It should be noted that
in patients with NASH against the ground of obesity and
OA, the most pronounced syndrome of IR was found,
which is probably primary (hereditary predisposition),
and may be secondary to liver damage against the ground
of NASH. According to the above data, surveyed all the
groups, according to the "Diagnostic criteria for diabetes
and other disorders of carbohydrate metabolism, WHO"
were diagnosed with impaired glucose tolerance. The
most significant metabolic prerequisites for the
development of NASH against the ground of OB and OA
are probable postprandial hyperglycemia,
hyperinsulinemia, peripheral tissue IR (increase in
HOMA-IR, decrease in S), increase in glycosylated
hemoglobin.

Analysis of the effect of metadoxine and the
combination of metadoxine with guar gum in the course
of prescribing to patients with NASH against the ground
of OB and OA on the course of the disease in comparison
with the control group revealed the following results. A
significant effect of the suggested therapy in patients of
main group was determined concerning the correction of
blood glycemic profile and IR (Table). In patients of the
M1 group on the 30th day of treatment, fasting blood
glucose 1.3 times decreased (p <0.05), while in patients
of the M2 group, the glucose content 1.4 times decreased
(p <0.05) , with normalization of the indicator, which
indicates a more significant level of reduction under the
influence of Guarem (p <0,05), with the presence of a
probable intergroup difference (p <0,05). Changes in
group C were unlikely. On the 90th day of treatment,
fasting glycemia in patients of M1 and M2 groups was
within the norm (p <0.05).

Glucose content 2 h after glucose loading in patients
of M1 group on the 30th day of treatment 1.3 times
decreased, M2 group - by 1.4 times, C group - by 1.2
times (p <0,05). After treatment - on day 90, the level of
basal and postprandial glycemia in patients of M1, M2
groups was normalized, but in group C the glycemic level
significantly exceeded that in PHI (p <0.05). (Table). At
the same time, when observed 1 month after the end of
treatment in patients with NASH of the main group (M1,
M2), the level of postprandial glucose was probably
lower than in group C (p <0.05). The content of HbAlc
in the blood on the 30th day of treatment probably
decreased only in M1 and M2 comparison groups (by
7.9% and 11.5% (p <0.05), respectively) and essentially
normalized, in C group the indicator only had downward
trend (p> 0.05). A probable decrease in HbAlc content
in patients of C group was not observed until the end of
the observation period (p <0.05). 1 month after the end of
treatment in patients with NASH M1 and M2 groups, the
content of HbA1c in the blood continued to decrease (p
<0.05), remaining within normal limits (p> 0.05).
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Indicators of glucose homeostasis and the degree of insulin resistance in patients with nonalcoholic

steatohepatitis, osteoarthritis and obesity in the dynamics of treatment, (M + m)

Patients with NASH, obesity, OA
Indicators
Group C (n=20) | Group M1 (n=20) | Group M2 (n=20)
Fasting glucose 4,06+0,04
Glucose in 2 hours 7,48+0,12
; Insulin, mcU / ml 9,57+0,04
HbAlc, % 5,07+0,15
HOMA IR 1,17+0,01
= Fasting glucose 5,86+0,04 * 5,91+0,07 * 5,8540,05 *
g Glucose in 2 hours 10,32+0,12 * 10,35+0,15 * 10,34+0,12 *
% Insulin, mcU / ml 26,89+0,17 * 26,87+0,16 * 26,89+0,21 *
% HbAlc, % 5,93+0,11 * 5,90+0,15 * 5,94+0,12 *
B HOMA IR 3,45+0,02 * 3,50+0,03 * 3,47+0,05 *
Fasting glucose 5,48+0,13 * 4,434+0,11 ° 4,13+0,13 °
2 Glucose in 2 hours 8,42+0,12 */° 7,72+0,153 °© 7,45+0,11 °/#
g Insulin, mcU / ml 24,24+0,62 * 15,54+0,42 °/# 13,01+0,22 °/#
= HbA1c, % 5,98+0,28 * 5,48+0,12 °/# 5.3320,13 °/#
HOMA IR 3,12+0,06 * 1,93+0,03 */°/# 1,59+0,02 °/#
Fasting glucose 5,36+0,12 ° 4,30+0,10 ° 4,05+0,05 °
2 Glucose in 2 hours 7,89+0,12 */° 7,52+0,13 ° 7,25+0,11 °/#
§ Insulin, mcU / ml 20,58+0,41 * 11,03+0,25 °/# 9,51+0,17 °/#
= HbA1c, % 5,65£0,20 * 5,24+0,09 °/# 5,09+0,05 °/#
HOMA IR 2,66+0,17 */° 1,37+0,11 °/# 1,16£0,09 °/#
§ Fasting glucose 5,30+0,11 ° 4,22+0,09 ° 4,01+0,03 °/#
% Glucose in 2 hours 7,65+0,10 */° 7,42+0,13 ° 7,16£0,11 °/#
% Insulin, mcU / ml 19,84+0,38 * 10,25+0,17 °/# 9,33+0,12 °/#
% HbALlc, % 5,68+0,23 * 5,07+0,05 °/# 5,0240,04 °/#
E HOMA IR 2,56+0,27 * 1,260,09 °/# 1,14+0,05 °/#

1. Group C (control), n = 20 - patients with NASH who received Essentiale H,
rosuvastatin; Group M1 (main), n = 20 - patients with NASH who received metadoxine,
rosuvastatin. Group M2, n = 20 - patients with NASH who received metadoxine, guar

gum.

2. * - the difference is probable in comparison with the indicator in PHI (p <0,05);
° - the difference is probable in comparison with the indicator before treatment (p <0,05);
# - the difference is probable in comparison with the indicator after treatment in patients of

group M1 (p <0,05).

Table
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Fasting insulin content after 30 days of treatment
probably decreased only in patients of the main
observation groups M1 and M2 - 1.7 and 2.1 times (p
<0.05) with the actual normalization of the indicator. At
the same time, after 3 months of treatment, the content of
insulin in the blood of patients in groups M1 and M2 2.4
and 2.8 times decreased (p <0.05) against 1.3 times in
group C (p> 0.05), indicating a significant contribution
of metadoxine and guar gum in overcoming
hyperinsulinemia and IR in general (Table).

This is evidenced by the dynamics of changes in IR
index - HOMA IR, which in patients with NASH of the
main group on the 30th day of treatment in groups M1
and M2 - 1.8 and 2.1 times decreased, respectively (p
<0,05). After a course of treatment HOMA IR was
normalized only in the M1 and M2 observation groups,
in particular, in the M1 group 2.6 times decreased, M2
group - 2.9 times against 1.3 times decreased in the C
group (p <0, 05) with the actual normalization of the
indicator in M1 and M2 groups (p> 0.05). Thus, a 90-day
course of treatment with metadoxine and guar gum
proved the ability to achieve stable normalization of
carbohydrate metabolism over the long term, as guar gum
together with metadoxine helps to quickly compensate
carbohydrate metabolism in disturbance of glucose
tolerance, insulin receptor resensitization and elimination
of IR syndrome.

This is, in our opinion, due to the known detoxifying
effects of guar gum. When it is ingested in the
gastrointestinal tract (Gl tract), as an enterosorbent, it
promotes the absorption on the substrate surface of
simple and complex carbohydrates, intestinal bacterial
toxins, which reduces the exposure time in the Gl tract
and their absorption into the systemic circulation. It was
due to enterosorption by guar gum that stable
normoglycemia was achieved in contrast to EFL, which
also contributed to the normalization of the glycemic
profile, but did not lead to the normalization of IR
indices.

Conclusion. Preparations of metadoxine and guar
gum in a comprehensive treatment of patients with
NASH and OA with concomitant obesity contributed to
a rapid compensation of carbohydrate metabolism with
impaired carbohydrate tolerance, resensitization of
insulin receptors and elimination of peripheral IR tissue
syndrome, (guar gum - reducing the absorption of
carbohydrates, fermentation products in the intestine,
toxins of intestinal bacteria with increased excretion,
reducing the degree of endogenous intoxication,
oxidative stress, metadoxine - due to the ability to adjust
metabolism, reduce oxidative modification of receptors,
restore the sensitivity of insulin receptors in the liver to
the action of insulin - therefore reduce the incidence of
insulin glycogen as an energy substance).
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