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At present, the prevalence of diabetes mel-
litus (DM) has reached a pandemic scale and
is one of the most pressing public health is-
sues worldwide. According to experts from the
International Diabetes Federation, 193 million
people live with undiagnosed diabetes and are
also at risk of developing chronic complica-
tions. It is projected that in 2045 the number
of patients with diabetes will reach 629 million
people [1]. In Ukraine the number of registered
patients with diabetes exceeds 1.8 million
people, among whom type 2 diabetes predomi-
nates (90 %) [2].

In recent years, type 2 diabetes has been
associated with metabolic syndrome (MetS),
the prevalence of which in developed countries
among people aged 40 to 75 years is 10—35 %.
The leading link in the pathogenesis of type 2
diabetes and MetS is insulin resistance on the
background of obesity, in which there are sig-
nificant disorders of carbohydrate and lipid me-

tabolism, which increase the risk of cardiovas-
cular diseases [3]. Accelerated development of
arterial hypertension, coronary heart disease
under the condition of MetS, development of
macro- and microangiopathies brings this pa-
thology to 3rd place among the causes of mor-
tality after cardiovascular and oncological pa-
thologies. In this regard, the main strategy of
modern therapy of type 2 diabetes is to prevent
the development of cardiovascular complica-
tions, which involves strict control of glycemia,
blood pressure, as well as lipid-lowering and
antiplatelet therapy.

There is currently no clear evidence of the
effectiveness of most groups of oral hypoglyce-
mic agents in reducing the risk of diabetic mac-
ro- and microangiopathies, in addition, many of
them have undesirable side effects and reduced
therapeutic activity with long-term use, indi-
cating the relevance of search and expansion
of new antidiabetic drugs, which would be cha-
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racterized not only by high hypoglycemic pro-
perties, but also by prophylactic action against
complications [4]. A promising direction in the
development of new antidiabetic drugs is the
creation of combined drugs based on existing
and researched medicinal products, including
ones of natural origin, which can provide po-
tentiation of hypoglycemic action, higher com-
pliance and reduce side effects by reducing
therapeutic doses.

The combined standardized medicinal pro-
duct under the conditional name «glikverin»,
developed at the Department of Industrial
Technology of drugs of the National University
of Pharmacy, contains an inhibitor of intesti-

nal a-glucosidases voglibose (manufactured
by «KUSUM PHARM» LLC, Sumy, Ukraine)
and a powerful natural antioxidant of bioflavo-
noid origin quercetin (produced by PJSC SIC
«Borshchahivskiy CPP», Kyiv, Ukraine). The
basis for the creation and experimental study of
glikverin were clinical and experimental data
on the effectiveness of voglibose and quercetin
in type 2 diabetes and MetS, which suggest the
possibility of increasing the pharmacological
action of individual components in the combi-
nation.

The aim of this work was to study the effect
of glikverin on lipid metabolism in experimen-
tal metabolic syndrome.

MATERIALS AND METHODS

The study was performed on white non-
linear male rats weighing 200-220 g. The
animals were kept under standard vivarium
conditions. When working with animals, the
European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986),
the «General Ethical Principles for Animal
Experiments» (Kyiv, 2001) were followed.
Euthanasia was performed by overdose of ether
anesthesia.

MetS was simulated by keeping rats on
a hypercaloric diet enriched with energy
sources (containing 20% fatty food — saturat-
ed lipids (lard) and fructose ad libitum (fruc-
tose, powder, 0.1 kg, batch 20130309, LLC
«Chemproduct», Ukraine) 1 g per day per 100 g
of body weight) as a 10% aqueous solution) for
8 weeks [5]. The content of complex carbohyd-
rates in the daily diet of animals was 60 %.

The study drugs were administered simul-
taneously with the hypercaloric diet intragas-
trically for 8 weeks. The following groups of
rats were used:

* group 1 — intact control (Control);

* group 2 — control pathology (MetS) —

rats receiving a hypercaloric diet;

* group 3 — animals that were admini-
stered glikverin at a dose of 50 mg/kg
on the background of hypercaloric diet
(MetS + glikverin),

* groups 4—6 — animals that were admi-
nistered comparison drugs on the back-
ground of hypercalorie diet: quercetin

substance at a dose of 50 mg/kg (accor-
ding to the literature) — MetS + quer-
cetin, the voglibose substance at a dose
of 0.06 mg/kg (corresponds to the initial
human dose of 0.3 mg/day) — MetS + vo-
glibose and standard drug — metformin
(manufactured by Metformin SANDOZ®,
LEK, Poland) at a dose of 60 mg/kg (corre-
sponds to the average daily dose for a per-
son of 1000 mg/day) — MetS+metformin.
At the end of the experiment, the animals
were weighed and body weight gain was calcu-
lated. Rats were decapitated under ether an-
esthesia and serum was obtained for testing.
Lipid metabolism was assessed by the con-
tent of total cholesterol (TC), triacylglycerols
(TAG), low and high density lipoprotein choles-
terol (LDL-C, HDL-C) in serum, which were
determined using standard biochemical kits of
domestic production. Content of tumor necro-
sis factor-alpha (TNF-a) in the blood of rats
was determined usingstandard setof reagents
ELISA by firm Sigma (USA) using an enzyme-
linked immunosorbent analyzer Star Fax 4700.
The obtained data were processed by the
methods of variation statistics. Determining
the nature of the distribution of the quanti-
tative trait in the population was carried out
using the Shapiro—Wilk test. For multiple com-
parisons of data with normal distribution, pa-
rametric one-way analysis of variance ANOVA
was performed and applied Newman—Kayles
criterion. The difference was considered statis-
tically significant at p < 0.05.
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RESULTS AND THEIR DISCUSSION

It is known that under the conditions
of MetS there is a consistent development of
a complex of interrelated metabolic disorders —
abdominal obesity, insulin resistance, hyper-
insulinemia, hypertriglyceridemia, arterial-
hypertension and Type 2 diabetes [6]. A key
role in the development of insulin resistance,
which is considered the main mechanism that
triggers all the cascade of metabolically inter-
related disorders in MetS, plays obesity [7, 8].

As can be seen in Fig. 1 against the back-
ground of a diet high in fats and carbohydrates,
body weight gain in the MetS group signifi-
cantly increased 3.1 times (p < 0.05) compared
with the intact control group, which allowed to
state the development of obesity in rats (Fig.).

Administration of the combined drug glik-
verin significantly, by 66% (p < 0.05) inhibi-

ted weight gain at the level of intact ani-
mals. The greatest inhibition of weight gain
by 73% (p < 0.05) was registered in animals
that received a monocomponent of glikverin —
a known inhibitor of a-glucosidase voglibose,
due to its mechanism of action, namely, the
ability to reduce theabsorption of carbohy-
drates in the intestine [9]. The use of the fla-
vonoid quercetin has lead to a probable body
weight loss of rats by 56 % (p < 0.05), although
statistically inferior to voglibose.

Metformin, as a recommended first-line
medicine for the treatment of type 2 diabetes
that can reduce appetite [10], weakened body
weight gain by 58% (p < 0.05) and in this ef-
fect was also inferior to voglibose. Therefore,
the new combination product was significant-
ly weakening body weight gain probably to
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Fig. Weight gain of rats treated with glikverin and reference drugs
for 8 weeks on a hypercaloric diet, n = 7.

Note.

C — control; G — MetS + glikverin, Q — MetS + quercetin, V — MetS + voglibose, M — MetS + metformin;

*

deviation is significant relative to the values of group C, p < 0.05;

** deviation is significant relative to the values of the MetS group, p < 0.05;
q — deviation is significant relative to the values of group Q, p < 0.05;
m — deviation is significant relative to the values of group M, p < 0.05.
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Table
Effect of glikverin and reference drugs on lipid metabolism
under MetS induced by hypercaloric diet (X+S;),n=7
Indicators
Group of
animals TC, mmol1 | HPL-C, LDL-C, | pAG, mmotn | TNF-9
> mmol/1 mmol/1 > pg/ml
Control 1.42+0.17 0.83+0.04 4.85+0.31 1.52+0.21 0.62+0.05
MetS 2.56+0.22* 0.52+0.06* 8.34+0.40% 3.64+0.35* 1.23+0.08*
MetS + glikverin | 1.48+0.16**/V | 0.76+0.06**/av™ | 5.13+£0.45%*/avm | 1.62+0.39**/*m |  0.76+0.04**
MetS + quercetin | 1.89+0.12%* 0.48+0.05 6.47+0.41%* 1.90+0.36*%* | 0.54+0.06%**/av™
MetS + voglibose 2.17+£0.23 0.42+0.04 7.95+0.57 2.68+0.29 0.95+0.05**
MetS + metformin 1.92+0.21 0.39+0.06 7.28+0.54 2.93+0.35 1.09+0.04

Note.

*

deviation is significant relative to the values of group Control, p < 0.05;

** deviation is significant relative to the values of the MetS group, p < 0.05;

q deviation is significant relative to the values of the MetS + quercetin group, p < 0.05;
v deviation is significant relative to the values of the MetS + voglibose group, p < 0.05;
m deviation is significant relative to the values of the MetS + metformin group, p < 0.05.

a greater extent due to the action of its con-
stituent voglibose.

Along with obesity, one of the early mani-
festations of MetS is atherogenic dyslipidemia,
which 1s a high risk factor for cardiovascular
complications [11]. In the group of animals with
MetS there was a marked increase 1.8 and
1.7 times (p < 0.05) in the content of total cho-
lesterol and LDL cholesterol, respectively, as
compared with the intact control group (Table).

The evidence of lipolysis activation in adi-
pose tissue, excessive release of free fatty acids
and impaired lipid utilization in the liver was
significant hypertriacylglycerolemia (p < 0.05)
(see table). At the same time, there was a sig-
nificant 1.6 times (p < 0.05) decrease in the
level of HDL, which perform reverse transport
of cholesterol, preventing its accumulation in
the walls of blood vessels (Table).

Therefore, changes in lipid metabolism
markers in the serum of rats in this model of
MetS have shown the development of severe
atherogenic dyslipidemia, which may later be
a pathogenetic link of atherosclerosis in pa-
tients with diabetes.

In rats treated with a combination of quer-
cetin and voglibose on the background of a hy-
percaloric diet, all studied parameters were
normalized to the level of animals from the in-
tact control group: total cholesterol was reduced
by 1.7 times (p < 0.05), LDL-C and TAG —

by 1.6 and 2.2 times (p < 0.05), respectively,
the level of HDL increased by 46%, p < 0.05
(Table).

The content of total cholesterol in the groups
of voglibose and metformin did not differ sta-
tistically from that in animals with simulat-
ed MetS, while quercetin led to its reduction
by 26% (p < 0.05). In terms of the ability to
level hypercholesterolemia, glikverin was 1.5
times (p < 0.05) superior to voglibose (Table).
However, despite the relatively high values of
this indicator with the use of quercetin and
metformin, no statistical differences with the
glikverin group have been found. The study
combination significantly restored to the
level of intact animals the ratio of HDL and
LDL in the serum, significantly exceeding
both separate components quercetin (average
by 1.6 times, p < 0.05) and voglibose (average
by 1.7 times, p < 0.05), and biguanide metfor-
min (on average by 1.7 times, p < 0.05) (Table).
Glikverin significantly 2.2 times (p < 0.05) sup-
pressed hypertriacylglycerolemia. The level of
TAG in the quercetin group, although acquired
significant differences compared with the MetS
group, but in none of the groups of reference
drugs did not reach the values of intact control
(Table).

Comparative analysis has shown that the
pronounced antiatherogenic effect of the com-
bined agent is due to the effect of both compo-
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nents, with a predominant effect on the lipid
metabolism of quercetin.

The mechanisms underlying the normali-
zing effect of quercetin on lipid metabolism
and its antiatherogenic effects are associated
primarily with antioxidant properties, as it is
known that the activation of free radical pro-
cesses plays a leading role in atherogenesis due
to oxidative modifications of lipoproteins [12,
13]. Voglibose improves the lipid profile more
likely, indirectly due to the normalization of
body weight [14].

Thus, in the ability to inhibit atherogenic
processes and activate the mechanisms of an-
tiatherogenic protection glikverin statistically
significantly exceeded the comparison drug
metformin and some of its own monocompo-
nents: quercetin and voglibose, which indicates
a synergistic effect of the components of the
studied product.

According to current data, an important
role in the development of insulin resistance
and MetS is played by pro-inflammatory cyto-
kines, which are produced mainly by activated

macrophages and T-lymphocytes in particular
tumor necrosis factor-alpha (TNF-a) [15]. In
our experiment, the level of TNF-a in rats of
the control pathology group increased by 98 %
(p < 0,05) compared to intact control and cor-
related with the degree of obesity and impaired
lipid metabolism (Fig., table).

According to the data obtained, in rats
treated with glikverin the content of TNF-a sig-
nificantly decreased by 38% (p < 0.05). Among
the comparison drugs, a statistically signifi-
cant effect of reducing the TNF-a level was
found only in the quercetin group, for which the
natural antioxidant was superior to the studied
combination, voglibose and metformin (Table).
The result is probably related to the known an-
ti-inflammatory properties of quercetin.

Thus, in the experimental model of MetS,
glikverin significantly inhibits the gain of body
weight in rats, shows a pronounced hypochole-
sterolemic, hypolipidemic effect and reduces
the content of TNF-a by enhancing the effects
of quercetin and voglibose in its composition.

CONCLUSIONS

1. Keeping rats on a high-calorie diet for
8 weeks has led to obesity, atherogenic dys-
lipidemia and increased proinflammatory cy-
tokine TNF-a.

2. The combination of voglibose and quercetin
in the combined agent leads to the summa-
tion of their pharmacological effects, which
is confirmed by the weakening of body
weight growth, pronounced hypocholestero-

lemic, hypolipidemic effect and a decrease
in TNF-a. In terms of these properties,
glikverin is significantly superior to the
comparison drugs quercetin, voglibose and
metformin.

3. The obtained results substantiate further
pharmacological study of glikverin as a pro-
mising tool for the treatment of metabolic
syndrome and type 2 diabetes.
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BNianB AHTUOIABETUYHOIO KOMBIHOBAHOIO 3ACOBY IJ1IKBEPUH
HA OCHOBI BOINisoO3Y TA KBEPUETUHY HA MOKA3HWKW NINIAHOIroO ObMIHY
3A YMOB EKCNEPUMEHTAJIbHOIO METABOJIIHHOTO CMHAOPOMY

Konoueuxo H. M., Py6aun O. A., Hikitkiua B. B., Kopanescska I. B.

Hauionanvruii papmayesmuurnuil ynigepcumem, m. Xaprie, Yepaina
valentina.chikitkina@gmail.com

MeToro manoi poboTu OyJI0 JOCITIIMKEeHHS BIIJIUBY HOBOI'O KOMOIHOBAHOIrO 3ac00y IVIIKBEPUHY Ha OCHOBI
BOIUI1003y Ta KBEPILETUHY HA IIOKA3HUKH JIIIIIJHOrO 0OMIHY 34 YMOBHU €KCIIEPUMEHTAJILHOI0 MeTa00I14HOr0
CUHJIPOMY.

Marepiaau i merogu. Mosenb MeTab0JIIYHOI0 CHHPOMY BITBOPIOBAJIH IIJIAXOM YTPUMAHHS Iy PIB HA
rimepraJsiopiiHii mieri (mictuima 20% skupHOI 1381 — HacudeH1 Jinigu (caso) Ta ppykrrosa ad libitum (1 r Ha
100y Ha 100 r macu Tina) y Buriiangl 10 % BogHOro po3uuHy mpoTaroM 8 TrikHiB. [Ipu mboMy BMICT CKJIaJHUX
BYTJIEBOMIB y J000BOMY pallioHl TBapuH cKjaagas 60 %. BukopucroByBasiu HacTyIIH1 Ipynu mypis: 1 rpyma —
IHTAKTHUHN KOHTPOJIb; 2 TpyIla — IIYPH, SKi OTPUMYBAJIU TIIePKAJIOPIAHY AieTy; 3 TpyHa — TBAPUHHU, AKUM
Ha (poHI1 rimepkaopiiHOI HieTH BBOAUJIN TUIIKBEepUH y 1031 50 Mr/kr, 4—6 rpynu — TBApWHU, IKUM Ha TJI1
rimepKaJsIopiiiHoI AleTH BBOAUJIN IIPEIIapaTy IIOPIBHAHHA: cy0OCTAHIIII0 KBepIeTHUHY B 1031 50 MI/Kr, cyOcTaH-
i Bory1iboay B 1031 0,06 MI/Kr Ta cTaHmapTHUE mpenapar — MeTdopmiH y mo3i 60 mr/kr. Hocirigkysani 3a-
co01 BBOJMJIM OJHOYACHO 3 T1IIePKAJIOPIHHOI J1€TO0 BHY TPITHBOIIIYHKOBO, IPOTsAToM 8 TrskHIB. JIinigami
00MIH OI[IHIOBAJIM 34 MPUPOCTOM MACH T1JIa, BMICTOM 3araJIbHOIO XOJEeCTEePHHY, TPUAIIUJITIIIIIEPOJIIB, X0Ie-
CTEepPHHY JIIONPOTEI iB HU3bKOI Ta BUCOKOI migbHocTi 1 piBHeM TNF-a y cuposariii kposi.

Peaynbraru. Beramosiieno, 1mo KoMOlHOBAHHM 3acid TVIIKBEpPHH II0CJIa0JII0€ 3POCTAHHS MAacu Tija
Ha 66 %, 110, IMOBIPpHO, 00YMOBJIEHO [1€I0 HOT0 CKJIAI0BOI0 KOMIIOHEHTY BOIVII003y, AKUH YIIOBIJIBHIOE PO3-
MIEeIJIEHHS TA BCMOKTYBAHHS BYTJIEBOIB Y KAIIIEeUHUKY. Pe3ysibraTu 1oCIisKeHH ST JIIITTHOr0 OOMIHY B CHPO-
BATIIl KPOBI1 II0KAa3aJIH, 10 I0eJHAHHS BOIVI1I003y Ta KBEPLETUHY Y KOMOIHOBAHOMY 3ac001 IIPU3BOAUTH 10 CY-
Marrii ix papmarosoridaux edexris. [1ig BHIMBOM IIIKBEpUHY BMICT 3aTraJIbHOTO X0JIECTEPUHY SHUMKYBABCSI
B 1,7 pasu, XC-JIITHIIL Ta TAI' — B 1,6 1 2,2 pasu Bigmosiguo, piserb XC-JIIIBII migsumniysascsa va 46 %.
IlopiBHANMBHMI aHAI3 IOKA3aB, [0 BUPa3Ha AaHTHATEPOreHHAa I1d KOMOIHOBAHOTr0 3aco0y 00yMoBiIeHa edek-
TOM 000X CKJIQJOBUX KOMIIOHEHTIB, 3 IIepeBAKHMM BILJIMBOM Ha JIIIOTHUI 00MIH KBepleTuHY. Buspiiena
rimoxoJieCTepuHEeMIYHA Ta TiIoJinigeMidHa aisa 3abes3nedye aHTHATEPOreHHUN epeKT, 3a BUPA3HICTIO SKOr0
TIIKBEPUH 3HAYHO II€peBepIIye IIpernapaTu HOpIBHSIHHS KBEePIETHUH, BOrIi60o3 ta Merdopmin. Kombinais
BOTUII003y Ta KBepIeTUHY Takok 3HmkyBasa Ha 38 % Bmict OHII-a — imgyKTOpa 1HCYIIHOPE3UCTEHTHOCTL
3a ymoBu osxkupinusa. OTpuMani pesysbraTu 00IPYHTOBYIOTH JOIIJIBHICTE MMOJAJBIIOTO (hapMaKoJIOTI4HOTO
BUBUEHHS aHTHUI1a0eTHYHHUX BJIACTHUBOCTEN TJIIKBEPUHY SK MEPCIEKTUBHOrO 3ac00y s JIIKYBAHHS MeTa-
0OJIIYHOTO CHHAPOMY Ta IYKPOBOro AiabeTy 2 THILY.

KiaouoBi cmoBa: riIikBepuH, KBepIeTHUH, BOIWI1603, MeTa00IIYHIN CHHIPOM, JINIIHUHA 00MIH.

BINAHWNE KOMBUHWNPOBAHHOIO NPOTUBOANABETUYECKOTIO
CPEAOCTBA NMMMKBEPUH HA OCHOBE BOTJIMBO3A U KBEPLETUHA
HA NOKA3ATEJIN TUNNAHOIro0O OBMEHA B YCJIOBUAX
9KCNEPUMEHTAJIbHOIO METABOJIMYECKOIO CUMHAOPOMA

Konouenxo H. H., Py6aun E. A., Yukurkuua B. B., Kosanesckasa U. B.

Hauyuonanvroii gpapmayesmuueckutl ynusepcumem, e. Xapvkos, Yepaurna
valentina.chikitkina@gmail.com

Henbio namuol paboTH OBLIIO HCCJIEA0BAHYE BIUSHUS HOBOI'O KOMOMHUPOBAHHOTO CPEJICTBA TIIMKBEPHUHA
Ha OCHOBe BOIIn003a ¥ KBepIleTHHA Ha IMOKAa3aTeJW JIUIIUIHOTO 00MeHa B YCJIOBUAX 9KCIIEPUMEHTaJIbHOTO
MeTab0JIMYeCKOro CHHIPOMA.

Marepuansr u metoabl. Mojesib MeTabOJIMUYECKOT0 CHHAPOMA BOCIIPOU3BOJAUIIHN IIYTEM COJIePIKAHUS
KpPBIC Ha THUIEpKaJIopuiiHoM muere (comepsxasa 20% sxupHoi numu u pyrrosdy ad libitum (1 r B cyTkm
Ha 100 r maccer Tesa) B Bume 10 % BOSHOTO pacTBoOpa B TeueHUe 8 Hemesb. Ilpu aToM comepsraHme CI0MKHBIX
YIJIEBOJIOB B CYTOYHOM pallMiOHE JKUBOTHHBIX cocTaBJsissiao 60 %. Vcmonb3oBanu cienymolire T'PYIIIIBl KPHIC:
1 rpynna — MHTAKTHBIH KOHTPOJIb; 2 TPyIIIIa — KPBICHL, IIOJIyYaBIINe TUIIePKAJIOPUNHYIO TUETY; 3 TPyIIna —
JKMBOTHBIE, KOTOPHIM (DOHE T'MIIePKAaJIOPUNHON JUeThl BBOJAUJIN MNIMKBEpUH B g03e 50 Mr/Kr, 4—6 rpynnsr —
JKMBOTHBIE, KOTOPBIM (DOHE THUIEPKAJIOPUIHON TUeTHl BBOJAUJIN IIPEIapaThl CPpaBHEHU: CyOCTAHITHIO KBep-
metuHa B 103e 50 Mr/kr, cybcTaHIuio Borsinbosa B jgo3e 0,06 MI/KT U cTaHAAPTHHIN Iperapar — MeTQOpMUH
B no3e 60 mr/kr. Mccnenyemeie cpecTBa BBOJAUIIN OJHOBPEMEHHO C TUIIEPKAJIOPUNHON JUETON BHY TPUIKEILY-
TOYHO B TeueHue 8 Henmesb. JIMNuAHBIN 00MeH OIIEHUBAJIU 110 IIPUPOCTY MACCHI TeJjia, COAEeP:KRaHUI0 00IIero
XO0JIeCTEepUHA, TPUAIUJITJIAIEPOJIOB, X0JIECTePUHA JIUIIOIIPOTENI0B HU3KOH U BBICOKOH IIJIOTHOCTHU W YPOBHIO
TNF-a B cbiBopoTKE KPOBH.

Peaynbrarel. YeTaHOBIIEHO, YTO KOMOMHUPOBAHHOE CPEJICTBO TVIMKBEPUH 0CJIA0JISeT yBeJIHUeHne MaCChl
Tesia Ha 66 %, 4TO, BEpOSITHO, 00YCJIOBJIEHO JeMCTBHUEM €T0 COCTABJIISIONIEr0 KOMIIOHEHTA BOTJIN003a, KOTOPHIHI
3aMeJJIgeT pacIlenieHre W BCAChBIBAHHWE YTIJIEBOJOB B KHUIMEYHUKE. Pe3yabTaThl MCCJIETOBAHUSA JIUIIHUIHO-
ro obMeHa B CBIBOPOTKE KPOBH IOKA3aJIM, YTO COUeTAHME BOIMIN003a W KBEPIIETHHA B KOMOMHHPOBAHHOM
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Excnepumenmastvri 00caiodxceH s

CpeJCcTBe HNPHUBOJUT K CyMMAaIlMHU uX (hapmarosgorudeckux adderron. [log BiausHUMEM TIIMKBEpUHA COIEP-
smaHue o0IIero xojecrepuHa caukasochk B 1,7 pasa, XC-JITIHIT u TAI' — B 1,6 u 2,2 pa3a COOTBETCTBEHHO,
yposerb XC-JIIIBII moebimrasncs Ha 46 %. CpaBHUTEIBHBIA aHAJINU3 ITOKA3aJI, YTO BEIPAKEHHOEe aHTHATEPO-
reHHOe JIeficTBre KOMOMHUPOBAHHOTO cpeicTBa 00ycaI0BIIeHO apdheKTOM 00erX COCTABISIONINX KOMIIOHEHTOB
C IPerMyIIeCTBeHHBIM BJIUSHUEM HA JINITUIHBIN 00MeH KBepIeTHHA. BhIsIBIeHHOE TUII0X0JIeCTepuHeMrYe-
CKO€ U TUIOJHUIHUIEeMHUYEeCKoe JAeificTBUe 00ecrieunBaeT aHTUATEPOreHHBIN dhEeKT, 110 BEIPAKEHHOCTHA KO-
TOPOTr0 IMNIMKBEPUH 3HAYUTEJBHO IIPEBOCXOJUT IIPErapaThl CPABHEHUS KBEPIETUH, BOTJIN603 U MeTQOPMUH.
Kombunanus Borsimbo3a n kBeprieTnHa Tak:ke cHukama Ha 38% comepsranme OHO-a — mHIYKTOpA MHCY-
JIMHOPE3UCTEHTHOCTH IIpU oskupeHuu. llosydeHHble pe3ybraThl 000CHOBBIBAIOT I1€JI€CO00PA3HOCTD JTaJIb-
Helero papMakoJIOrnYeCKoro N3yYeHnss aHTUINAa0eTHUYECKUX CBOUCTB TVIMKBEPUHA, KAK IEePCIeKTHBHOTO
cpeJicTBa JJIsl JIeYeHUsT MeTaboJIHYeCKOro CHHIPOMAa U caXapHoro guadbera 2 Turma.

KnmoueBsie cmoBa: IIMKBEpUH, KBEPIETHUH, BOTVIN003, META0OITMUECKUH CUHIPOM, JIMTIUAHBIH 0OMEH.

THE INFLUENCE OF ANTIDIABETIC COMBINED MEDICINAL
PRODUCT GLIKVERIN BASED ON VOGLIBOSE AND QUERCETIN ON LIPID EXCHANGE
INDICES UNDER CONDITIONS OF EXPERIMENTAL METABOLIC SYNDROME

Kononenko N. M., Ruban O. A., Chikitkina V. V., Kovalevska I. V.

National University of Pharmacy, Kharkov, Ukraine
valentina.chikitkina@gmail.com

The aim of this work was to study the effect of glikverin based on voglibose and quercetin on lipid metabo-
lism in experimental metabolic syndrome.

Materials. The metabolic syndrome model was reproduced by keeping rats on a hypercaloric diet (contain-
ing 20 % fatty food and fructose ad libitum (1 g per day per 100 g of body weight as a 10 % aqueous solution) for
8 weeks. The content of complex carbohydrates in the daily diet of animals was 60 %. The following groups of
rats were used: group 1 — intact control; group 2 — rats receiving a hypercaloric diet; group 3 — animals that
were administered glikverin at a dose of 50 mg/kg on the background of hypercaloric diet, groups 4—6 — ani-
mals that were administered comparison drugs on the background of hypercalorie diet: quercetin substance at
a dose of 50 mg/kg, the voglibose substance at a dose of 0.06 mg/kg and standard drug — metformin at a dose
of 60 mg/kg. The study drugs were administered simultaneously with the hypercaloric diet intragastrically for
8 weeks. Lipid metabolism was assessed by body weight gain, total cholesterol, triacylglycerols, low- and high-
density lipoprotein cholesterol, and serum TNF-a levels.

Results. It was found that the combined product glikverin reduces body weight gain by 66%, which is
probably specified by the action of its component component voglibose, which slows down the breakdown and
absorption of carbohydrates in the intestine. The results of the study of lipid metabolism in blood serum showed
that the combination of voglibose and quercetin in the combined agent leads to the summation of their pharma-
cological effects. Under the influence of glikverin, the content of total cholesterol decreased by 1.7 times, LDL-C
and TAG - by 1.6 and 2.2 times, respectively, the level of HDL-C increased by 46%. Comparative analysis
showed that the pronounced antiatherogenic effect of the combined agent is due to the effect of both components,
with a predominant effect on the lipid metabolism of quercetin. The revealed hypocholesterolemic and hypolipi-
demic action provide an antiatherogenic effect. The severity of this effect, which provided glikverin, signifi-
cantly exceeded the comparison agents quercetin, voglibose and metformin. The combination of voglibose and
quercetin also reduced by 38% the content of TNF-a - an inductor of insulin resistance in obesity. The obtained
results substantiate the expediency of further pharmacological study of the antidiabetic properties of glikverin
as a promising tool for the treatment of metabolic syndrome and type 2 diabetes.

Key words: glikverin, quercetin, voglibose, metabolic syndrome, lipid metabolism.
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