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On the model of diabetes mellitus in rats induced by the 18-days subcutaneous administration of
dexamethasone in the dose of 0.125 mg/kg the hepatoprotective properties of a new antidiabetic
composition based on medicinal plants have been investigated. The antidiabetic composition and the
reference drug — officinal composition “Arphasetinum” were introduced intragastrically as a decoc-
tion in the dose of 18 mil/kg simultaneously with dexamethasone. According to the data obtained the
antidiabetic composition exhibited a significant hepatoprotective and general metabolic effect. Under
the effect of the composition studied the normalization of the basal glycemic level, recovery of the
lipid balance and the bile secretory function of the liver, decrease of activity of cytolysis and inflam-
matory marker enzymes were observed. By its effect on the majority of the indices studied the new
antidiabetic composition exceeded the reference composition “Arphasetinum’.

In the last decades a sharp increase in incidence of
diabetes mellitus (DM) is observed in most of coun-
tries of the world. Almost 90% of cases are accounted
for DM type 2. Due to affection of almost all organs
and systems, particularly the gastro-intestinal tract, DM
becomes a serious medical and social problem [6, 7].
Hyperglycemia, hyperlipidemia, disorders of other links
of metabolism are tightly connected with disturbance
of the functional activity of the liver — the central or-
gan for metabolism. Numerous clinical trials are the
evidence for occurrence of diabetic hepatopathy in pa-
tients with DM type 2. In development of the hepatic
functional disorders the main role belongs to insulin
resistance, which occurs during prediabetes [3]. Taking
into account the abovementioned it is reasonable to use
drugs, which along with antidiabetic properties have
the hepatoprotective activity.

The aim of the work was to investigate the effect
of a new antidiabetic composition of medicinal plants
on the functional activity of the liver in the experimen-
tal diabetes type 2 in rats. The antidiabetic composition
contains Silybum marianum; Polygonum aviculare L.;
Vaccinium vitis-idea L.; Linum usitatissimum L.; Cicho-
rium intybus L.; Zea mays L.

Materials and Methods

The experiments were conducted on 49 white male
rats of old age (18.5 months) with the body mass of
350-400 g. During the experiment animals were kept in
standard conditions at 18-24°C, 50-60% of humidity,
“day-night” natural light regime, a balanced diet with
free access to water. All procedures with animals were
conducted according to the principles of the “European
convention for the protection of vertebrate animals used
for experimental and other scientific purposes” (Stras-
bourg, 1986), according to the GLP standards [1]. The ex-
perimental diabetes was provoked by subcutaneous in-

troduction of dexamethasone in the dose of 0.125 mg/kg
for 18 days [4]. The antidiabetic composition was in-
troduced intragastrically as a decoction in the dose of
18 ml/kg simultaneously with dexamethasone once a day
[5]. The officinal composition “Arphasetinum” admini-
stered in the similar regimen was chosen as a reference
drug. The animals were divided into the following groups:
intact group (IG); control group (CG); groups of ani-
mals that received the antidiabetic composition or a re-
ference composition “Arphasetinum”. On day 19 the bile
secretory function of the liver was assessed (the bile sec-
retion rate was calculated within 3 hours in mg/min-100-1g)
[2]. Afterwards animals were removed from the experi-
ment by decapitation under chloroform anaesthesia. The
level of glucose was determined in the rats’ blood. The
functional condition of the liver was estimated by bio-
chemical measurements in the blood serum: the activity
of such enzymes as alanine aminotransferase (ALT),
aspartate transferase (AST), alkaline phospatase (AF),
the cholesterol level, triglycerides (TG), high density
lipoproteins (HDL) and low density lipoproteins (LDL)
using test kits of “Lachema” company (Czech Repub-
lic). The relative mass of liver was determined.

Results and Discussion

Introduction of dexamethason to old rats (18.5 months)
caused a moderate basal hypeglycemia (Table) that was
accompanied by expressive lipid disbalance. According
to the data obtained the statistically significant increase
in the cholesterol level, TG, LDL and decrease in HDL
were observed in the blood serum of animals in CG. It
indicates development of atherogenic processes under
conditions of the experimental diabetes. A relative liver
mass increase by 47% compared to 1G is the evidence of
circulatory dynamics disorder. This disorder occurs as a
result of increasing hepatic tissue edema. Increase of al-
kaline phosphatase in the blood serum almost twice and



70 BICHWK ®APMALLIT 1(81)2015

ISSN 1562-7241

Table

A comparative study of the effect of the antidiabetic composition and the composition “Arphasetinum”
on the functional condition of the rat liver in dexamethasone diabetes (n = 7)

Groups of animals
Antidiabetic “Arphaseti .
The indices studied Control group composition rphasetinum
Intact group 18 ml/kg +
(dexamethasone) 18 ml/kg + h
dexamethasone dexamethasone
Basal glycemia, mmol/I 4.35+£0.30 7.15+0.35* 4.38+0.22%* 4.03+0.35**
cholesterol, mmol/I 1.47+0.17 2.61+0.25% 1.87+0.15%% 1.96+0.15%*
LDL, mmol/I 0.38+0.02 0.52+0.02* 0.39+0.04** 0.44+0.05
CL-HDL, mmol/I 2.27+0.28 1.39+0.16* 2.48+0.19** 1.97+£0.19"
TG, mmol/I 0.40+0.06 0.63+0.04* 0.43£0.03**/*** 0.64+0.05
AP, mmolg/I 18.51+6.34 36.35+£3.357 18.97+4.63 17.11£3.907
ALT, mmol/I-h 0.47+0.01 0.63+0.04* 0.47+0.03** 0.52+0.04**
AST, mmol/I-h 0.42+0.02 0.56+0.04* 0.39£0.03*%*/*** 0.54+0.03*
Bile secretory rate, mi/h-100" 3.5610.21 2.2840.29 3.23+0.40 3.03+0.40
Liver relative mass, % 2.30+0.19 3.38+0.21*% 2.46+0.20%*%/™ 3.02+0.16™

Notes: 1.* - differences statistically significant compared to the intact group, p<0.05; 2.¥* - differences statistically significant compared
to the control group, p<0.05; 3.*** — differences statistically significant compared to the reference drug, p<0.05.

the activity of cytolysis markers of hepatocytes (ALT
and AST) in 1.3 times was statistically significant. It
is the evidence of development of inflammation in the
liver (Table). Destructive consequence in hepatocytes
was the bile secretory dysfunction (Table).
Introduction of the antidiabetic composition and the
reference drug contributed to normalization of the basal
glycemic level. However, compared to the composition
“Arphasetinum” under the effect of the antidiabetic com-
position the more expressive recovery of general trophic
processes in the liver and decrease in symptoms of athero-
genesis were observed. Dynamics of the relative organ
mass and indices of the lipid metabolism was similar to
the dynamics in the intact group. The level of cytolytic
emzymes and alkaline phosphatase decreased to the
physiological level (Table). The bile secretory function

of the liver was restored (Table). Under these condi-
tions the composition “Arphasetinum” exhibited a bit
inferior activity. The level of ALT and cholesterol de-
creased significantly in the group of the reference drug.
There was a tendency to normalization of the level of
CL-HDL and alkaline phosphatase. However, the con-
tent of TG, LDL, AST activity and a relative liver mass
were in the same range that in the control group. As a
result, the recovery of the bile secretory rate had a char-
acter only of an inexpressive tendency (Table).

CONCLUSIONS

Thus, under conditions of the experimental diabetes
mellitus induced by dexamethasone it has been found that
anew antidiabetic composition exhibits a significant hepa-
toprotective action due to suppression of inflammation
and the positive effect on metabolic processes in the liver.
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BNIUB AHTUAIABETUYHOIO 360PY HA ®YHKLUIOHANBbHUA CTAH NEYIHKK LLYPIB

NMPU EKCMEPUMEHTANbHOMY AOIABETI

0.F0.Kowoea

Knroyosi cnoea: yykposutl Oiabem,; eenamonamii; nikapcbki pocauHu; aHmudiabemuyHud 36ip

Ha modeni yykposozo diabemy y wypie, 8uKknukaHo20 18-0eHHUM MiOWKIipHUM 88e0eHHSIM OeKcame-
ma3soHy y 003i 0,125 ma/ke, docnidxyeanu eenamornpomeKmOopHI efracmueocmi Ho8oz2o 360py Ii-
KapCbKUX pocruH, skul susensie aHmudiabemuyri enacmusocmi. AHmudiabemuyHul 36ip ma rpe-
rnapam ropigHsIHHSA ogbiyuHabHUl 36ip «ApghazemuH» 8800UNU 8HYMPIWHLOWITYHKOBO y 8uesnsidi
gidsapy (1:10), y dosi 18 mrn/ke oOHoYacHO 3 dekcamema3oHOM. BidrnogidHo 0o ompumaHux daHux
aHmudibemuyHul 36ip susi8US 8UpPa3Hy 2enamorpomeKmMopHy ma 3azanbHomemaborniyHy dito. [1i0
erniugom 3acoby criocmepieanacb HopMmaridayis pieHsi 6asanbHoi arikemii, 8iOHOBMEHHS NiMiOH020
rpoirnto ma »xo840CeKPemopHOI hyHKUII NMeYiHKU, 3HUXEeHHS akmugHOCMIi MapKepHUX ¢hepmeHmie
yumonisy ma 3anasneHHs. 3a ennueom Ha binbwicmb A0cnidxXye8aHUX MokasHukie Hosul 36ip nepe-
gaxxae rnperapam rnopieHsIHHS 36ip «ApghasemuHy.

BIMUAHUE AHTUOUWABETUYECKOIO CBEOPA HA ®YHKLIMOHAJIbHOE COCTOAHUE
NMEYEHU KPbIC NP 3KCNMEPUMEHTAINNIbHOM OUABETE

E.FO.Koweesas

Knroyeenle cnoea: caxapHbili Quabem, eenamonamuu; JiekapCmeeHHbIe pacmeHus;
aHmuduabemuyveckul cbop

Ha modenu caxapHoz2o duabema y KpbiC, 8bi38aHH020 18-OHEBHbIM MOOKOXHbLIM 88e0eHUEeM OeK-
camemasoHa g 0o3e 0,125 ma/ke uccnedosasnu eenamonpomeKkmopHble cgolicmea Hogo20 cbopa
JiekapcmeeHHbIX pacmeHul ¢ aHmuduabemuyeckumu ceolticmeamu. AHmuduabemuydeckuli cbop u
npenapam cpasHeHus oghuyUuHanbHbIU c6op «ApghazemuHy» 8800UIU 8HYMpPUXKETyOOYHO 8 sude om-
eapa (1:10) e do3e 18 mn/ke 00HOBpeMeEHHO ¢ Oekcamema3oHoM. CoariacHO MosyYeHHbIM OaHHbIM,
aHmuduabemuydeckull c60p OKa3bleasl 8bIpaXxeHHOe 2ernamornpomeKkmopHoe u obuwememabornuye-
ckoe deticmeue. Nod eo3delicmeuem cbopa Habnodanace Hopmanulayusi ypoeHsi basanbHou aru-
Kemuu, 8occmaHogrieHue unudHo20 Mpogusis U XendecekpemopHol hyHKUUU NeYeHU, CHUXEeHUE
aKkmueHocmu MapKepHbIX ¢hepMeHmos yumornu3a u gocrnasneHusi. 1o enusHuro Ha 601bUWUHCME0
U3yyeHHbIX nokasamerneli Hosblli aHmuduabemuydeckuli cbop rnpesocxodus npernapam cpasHeHUs
cbop «ApghazemuH».



