ISSN 2519-8750 (Online) Ukrains’kij biofarmacevti¢nij Zurnal, No. 6 (53) 2017 ISSN 2311-715X (Print)

UDC 616.379-008.64-085.32-092.9+615.32:582.681.71 https://doi.org/10.24959 /ubphj.17.142
H. R. LAMAZIAN

Bogomolets National Medical University

INFLUENCE OF CITRULLUS COLOCYNTHIS (L.) SHRAD.
EXTRACT ON GLUCOSE LEVEL, LIPID METABOLISM AND
OXIDATIVE HOMEOSTASIS PARAMETERS OF ANIMALS
UNDER EXPERIMENTAL DIABETES MELLITUS

Topicality. Diabetes mellitus is one of the most common chronic diseases. Among the methods of diabetes treat-
ing, phytotherapy occupies the remarkable place. Phytoproducts, as an alternative to synthetic drugs, are becoming increasingly
popular due to the ability to exhibit multi-vector effects on the organism of the patient and to act in a complex manner.

The aim of the study was to investigate the hypoglycemic, hypolipidemic and antioxidant activity of Citrullus colo-
cynthis dry extract, as a representative of medicinal plants with antidiabetic action.

Materials and methods. Hypoglycemic, hypolipidemic and antioxidant activity of C. colocynthis extract was inves-
tigated on Wistar rats with the model of type 2 diabetes mellitus. The plant extract was administered at doses of 50 mg/kg
and 100 mg/kg, a reference drug “Arphazetyn” at a dose of 18 ml/kg for 28 days. The level of glucose was determined at
the beginning and at the end of the experiment, the parameters of lipid (cholesterol, triglycerides, LDL, VLDL, HDL) and
oxidative homeostasis (malonic dialdehyde, catalase, superoxidedismutase) - on the last day of the study.

Results and discussion. It has been established that C. colocynthis extract exhibits dose-dependent hypoglycemic
and hypolipidemic effects. The most pronounced activity the plant extract exhibits at a dose of 100 mg/kg: lowers blood
glucose levels as well as elevated parameters of lipid metabolism and increases the level of HDL. At a dose of 100 mg/kg
it increases the activity of antioxidant enzymes, thereby reducing the level of malonic dialdehyde. The reference drug is
inferior to the effectiveness of the C. colocynthis extract for all of these parameters.

Conclusions. According to results of the study, C. colocynthis extract has hypoglycemic, hypolipidemic and antioxi-
dant effects.
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I P. lJama3ax
Bnuiue excrpakry Citrullus colocynthis (L.) shrad. Ha piBeHb IIIOKO3H,
napaMeTpH JiniAHOro o6MiHy Ta OKCHAAaTUBHOI'0 roMeoCcTa3y TBapHH 3a YMOBH

eKCllepUMeHTaJbHOI0 LYKPOBOro AiaéeTy

AKTyanbHicTb. llykpoBuii fiabeT - ojHe 3 HAUMOMMPEHINX XPOHIYHUX 3aXBOpIOBaHb. Cepes MeTOAiB Tepamil
LYKpOBOTo /iiabeTy YhHHe Micle nocizae pitrorepanis. PiTozacobu ik anbTepHATHBA IpeNapaTaM CHHTETUYHOI IPUPOIH
HalOyBalOTh BCe OiJIBIIOI MONY/IIPHOCTI 3aBJAKH 3AaTHOCTI NPOSIBJIATH Pi3HOBEKTOPHUH BIJIMB HAa OPraHi3M XBOPOTo
1 IiIITU KOMIJIEKCHO.

MeTo10 1aHOi po60TH BYJI0 JOCTiIPKEHHS rinorIiKeMiqHOI, rinoJiinijeMiyHol Ta aHTUOKCHU/JaHTHOI aKTUBHOCTI CyX0-
ro eKcTpakTy maozAiB Citrullus colocynthis sik ofHOT0 3 IpeACTaBHUKIB JIIKAPCHKUX POC/IHH i3 HPOTH/iabeTUYOI0 JTi€l0.

Marepiau Ta MeToaM. ['inoryikeMiyHy, rinosiniieMiyHy Ta aHTHOKCHAHTHY aKTUBHICTb eKcTpakTy C. colocynthis
JIOCJTIKYBaJIM Ha llypax JiHii BicTap 3 Mozgesito nykpoBoro fiabety 2 Tuny. POCIMHHUN €KCTPAKT BBOJUJIM B J103aX
50 mr/kr ta 100 Mr/Kr, mpenapart nopiBHsIHHS «ApdaseTHH» y 103i 18 Mi1/Kr - BiposoBx 28 f1i6. PiBeHb I110K031 BU3Ha-
YasId Ha N0YaTKY Ta B KiHL[i eKCIepUMEHTY, TapaMeTpH JimifgHoro (xoectepuH, Tpurminepuy, JIMHII, JIITAHLI, JITTBLL)
Ta OKCU/IATHBHOTO roMeocTasy (MaJIoOHOBUH Jia/Ib/ieri/l, KaTasiasa, CynepoKCHAIMCMyTa3a) — B OCTAHHIH JieHb JJOC/Ti/PKEHHS.

PesynbTaTH Ta ix 06ropopeHHs. BctaHoBJIEHO, 10 eKcTpaKTy M10AiB C. colocynthis npuTaMaHHA [,0303aJIeXKHa
rinorsikeMiyHa Ta rinosinizeMiyna gis. Hal6inbi BUpaXkeHy akTHBHICTb POCJMHHUH €KCTPAKT NMPOSIBJSIE NPHU 031
100 Mr/Kr: 3HUKYE piBEHb [VIIOKO3U KPOBI, @ TAKOXK MiZIBUIIYE TOKA3HUKMU JIiniiHOro 06MiHY i 36isbiye piBens JITIBILI.
Y n03i 100 mMr/kr ekctpakT C. colocynthis cnipusie 36ibIIEHHI0 aKTUBHOCTI aHTHOKCHJJAHTHUX pEepMEHTIB, TUM CAMUM
3MeHILYE PiBeHb MaJIOHOBOTO Jia/b/erify. 3a BciMa 3a3Ha4eHMMH I0Ka3HUKaMH NpenapaT MOPiBHAHHSA NOCTYNAETbCA
edekTuBHicTIO Ail ekcTpakTy C. colocynthis.

BucHoOBKHM. BifinoBizHo 10 pe3y/bTaTiB poBeieHUX JOCIiKeHb eKCTpaKT mioAiB C. colocynthis Bosioaie rinorJi-
KEMIYHO10, TinoJinieMiyHO0 Ta aHTUOKCUIAHTHOIO Ji€10.

Kawuoei caoea: C. colocynthis; yykposuil diabem 2 muny; aHmuokcudaHmHa akmusHicmy; 2inoainioemiuHa 0isi;
cyxuli ekcmpakm naodis C. colocynthis

I P. Jama3aH
Biausxue skcrpakra Citrullus colocynthis (L.) shrad. Ha ypoBeHb I/TI0K03BI,
nmapamMmeTpbl IMOIUAHOIO o6MeHa U OKCHUJAATHUBHOI0O roMeocCTa3a X)XMBOTHBIX B YC/IOBUAX
IKCIEPpUMEHTA/IbBHOI'O CaXapHOro zma6eTa

AKTyanbHOCTb. CaxapHbli UabeT — OJHO U3 CaMbIX PACIPOCTPAaHEHHBIX XPOHUYECKUX 3a6osieBaHui. Cpeau Me-
TO/IOB TepalHM CaxapHOTo JuabeTa BeCOMOe MeCTO 3aHMMaeT ¢puToTepanusa. PUToCpeACcTBA KaK aJbTepHATHBA Tpe-
napaTaM CUHTETHYeCKOH NPUPO/ibl IPHOGPETAIOT BCe GOJIbLIYIO NOMY/ISPHOCTb GJ1arojapsi CIoCOGHOCTH NPOSIBJISATh pas-
HOBEKTOPHOE BJIMSIHUE Ha OPraHu3M GOJIBHOTO U JIefiCTBOBATh KOMIIJIEKCHO.
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Iles1bI0 paGoThI GBIJIO HCCIEL0BAHNE THIOTIMKEMUYECKON, TUIIOJUIHAEeMHUYeCKONH U aHTHOKCUAAHTHOH aKTHUB-
HOCTH CyXOro 3KCTpakTa I10A0B Citrullus colocynthis kak 0fHOTr0 U3 Npe/iCTaBUTeJIeH JleKapCTBEHHbIX pacCTeHUH € Ipo-
TUBO/ANA0ETUYECKUM JieCTBUEM.

MarepuaJjibl U METOABI. ['MIIOITMKEMUYECKYI0, THIIOJIUIINAEeMUYECKYI0 1 aHTHOKCUAHTHYI0 aKTUBHOCTb 9KCTPAKTA
C. colocynthis uccne0BaIu Ha KpbIcax IMHUK BucTap ¢ Mofiesbio caxapHoro gua6eTa 2 TUIA. PacTUTeNbHbIN 3KCTPAKT
BBOJWJIH B 1o3ax 50 mr/kr u 100 Mr/kr, npenapat cpaBHeHUsI «ApdaseTHH» — B jo3e 18 MuI/KT B TeueHHe 28 CYTOK.
YpoBeHb IVII0K03bl ONpeJesisiIv B Hadyasle ¥ B KOHILe SKCIIePUMEHTA, TapaMeTphl IMIIUAHOTO (X0JIeCTepHH, TPUTJIUIe-
puzabl, JIITHIL, JIITOHII, JITIBIT) 1 okcMAATUBHOTO roMeocTasa (MaJloOHOBbIN AUa/Ib/Jiery/i, KaTaaasa, CynepoKCUALUCMYy-
Tasa) - B MOCJIeJHUH JIeHb UCCJIe/[0BaHMUS.

Pe3y/ibTaThl U UX 06CYKAE€HHUeE. YCTaHOBJIEHO, YTO /AJIs 9KCTpaKTa 110708 C. colocynthis cBOMCTBEHHO [[0303aBH-
cUMoOe TUIIOIVIMKeMUYecKoe U FUIounuAeMudeckoe AeiicTBue. Hanbosiee BblpakeHHYI0 aKTUBHOCTb PAaCTUTE/IbHbIHN
3KCTPAKT NposiBIsieT NpH Jo3e 100 Mr/Kr: CHH)XKaeT ypoBeHb IJIIOKO3bl KPOBH, a TAK)Ke NOBbIIIEHHbIE T0Ka3aTel! JIU-
nUAHOro o6MeHa U yBeanuuBaeT ypoBeHb JIIIBIL. B fo3e 100 Mr/Kr cioco6CTBYeT yBEeJNYEHUIO aKTUBHOCTH aHTHOK-
CUAQHTHBIX GepMEeHTOB, TeM CaMbIM yMeHbIlIaeT YPOBeHb MaJOHOBOTO Juaibjeruja. [lo BceM ykasaHHbIM I10Ka3aTe-
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JISIM [Ipernapar CpaBHEeHHUsl YCTYMAeT M0 3GPEeKTUBHOCTH AelcTBUs 3IKCTpakTy C. colocynthis.

BeiBoabl. CorsiacHO pe3yJibTaTaM NPOBe/IeHHbIX UCCIe0BaHUI aKCTpaKT M008B C. colocynthis o61anaet rumo-
[JIMKEMUYECKUM, TUIIOJIUIUAEMUYECKUM U aHTUOKCUJAHTHBIM JJeCTBUEM.

Kaioueavwle caoea: C. colocynthis; caxapHbiii duabem 2 muna; aHmuokcudaHmMHas akmugHoCmy; 2unoaunudemuyeckoe

deticmaue; cyxoll skcmpakm n.a0dog C. colocynthis

INTRODUCTION

Diabetes mellitus (DM) is a disease that’s characte-
rized by an increase of blood glucose level due to prima-
rily carbohydrate and also lipid and protein metabolism
disorders [1].

In the presence of diabetes plasma lipids level also
increases contributing to the development of cardiovas-
cular complications which are the main cause of disabi-
lity and mortality in patients. The accumulation of a valu-
able amount of lipids in diabetes is mediated by insulin
deficiency and insulin resistance [2].

DM is accompanied by an increase in the level of pro-
oxidant factors and a decrease in antioxidant protection
of the organism, which leads to the development of oxida-
tive stress (0S) [3]. Glucose oxidation induced by hyper-
glycemia initiates peroxide oxidation of membrane lipids
(POL) and non-enzymatic glycosylation of proteins which
in turn leads to the production of reactive oxygen species
(ROS) [4]. Excessive production of free radicals (FR) causes
damage of cellular structures [1]. Islands of Langerhans
differ by a low content of antioxidant enzymes, so they
are especially sensitive to the ROS [5, 6].

Due to the increasing of diabetes prevalence and the
costs this illness bears, the interest in alternative thera-
pies of this pathology is also increasing. The results of
numerous studies on experimental animals with DM mo-
dels confirm the therapeutic value of phytochemicals.

One of medicinal plants (MP) which possesses anti-
diabetic activity is Citrullus colocynthis (colocynth) - rep-
resentative of the Cucurbitaceae family [7]. It is known
that colocynth contains significant amount of phenolic com-
pounds and flavonoids in various morphological parts [8].
Their content is associated with the presence of hypo-
glycemic, hypolipidemic and antioxidant activity in C. co-
locynthis medicinal plant raw material (MPRM) [9, 10, 11].

The aim of the study is to investigate the hypoglyce-
mic, hypolipidemic and antioxidant activity of colocynth
fruits dry extract on the model of type 2 DM.

MATERIALS AND METHODS

Experimental studies have been carried out in accordan-
ce with strategies of the Directive of the European Parliament
and the Council of the EU 2010/63/EC of 22.09.2010 on the
protection of animals used for scientific purposes, the Order
of the Ministry of Health of Ukraine No. 944 of 14.12.2009. “On
Approval of the Procedure for the Pre-clinical Study of medi-
cines and examination of materials for preclinical study of me-
dicinal products’, Law of Ukraine No. 3447-1V of 21.02.2006.
“On the Protection of Animals from Cruel Treatment”.

The object of pharmacological research was C. colo-
cynthis fruit dry extract.

Studies of the antidiabetic activity were performed
on the model of type 2 DM induced by administration
of nicotinamide (NA) (Sigma-Aldrich, USA) at a dose of
230 mg/kg body weight intraperitoneally 15 minutes prior
to intravenous injection of streptozotocine (STZ) (Sigma-
Aldrich, USA) at a dose of 65 mg/kg [12]. The extract was
used at doses of 50 mg/kg, 100 mg/kg body weight of
the animal. “Arphasetyn” (PJSC “Liktravy”, Ukraine) was
used as a reference drug at a dose of 18 ml/kg.

The glucose level was measured after 1 day and 28
days after DM model reproduction by the GOD/POD/PAP
method (“Diagnosticum Zrt” kit) on the semi-automatic
biochemical analyzer BS-3000M (China) [13].

Lipid profiles (cholesterol (Chol), triglyceride (TrG),
high density lipoprotein (HDL), low density lipoprotein
(LDL) and very low density lipoprotein (VLDL)) were stu-
died using biochemical kits Cholesterol PAP, Triglyceri-
des PAP, LDL Cholesterol, VLDL Cholesterol, HDL Choles-
terol produced by “Diagnosicum Zrt” (Hungary) at the
end of the experiment [13].

Indicators of oxidative homeostasis (malonic dialde-
hyde, catalase, superoxidedismutase) were determined
on the 28-th day of study in the liver homogenate of ani-
mals with a DM model [14, 15, 16]. As a reference drug,
an antioxidant with a known mechanism of action, NAC -
N-acetylcysteine at a dose of 1.5 g/kg was used.

@apmakonozis ma 6ioximis



ISSN 2519-8750 (Online)

Ukrains’kij biofarmacevti¢nij Zurnal, No. 6 (53) 2017

ISSN 2311-715X (Print)

Experimental design. Wistar rats were divided into
five groups: Control - healthy rats which were given water
for injection per os, Model - rats with DM model, receiving
water for injection per os, Model + DE C. colocynthis
50 mg/kg - animals with DM model which were adminis-
tered C. colocynthis dry extract at a dose of 50 mg/kg per os,
predissolved in water for injection, Model + DE C. colo-
cynthis 100 mg/kg - animals with DM model which
were administered C. colocynthis dry extract at a dose of
100 mg/kg per os, predissolved in water for injection,
Model + A 18 ml/kg - animals with DM model, which were
administered “Arfazetyn” per os, prepared in accordance
with the instructions for the drug use.

Results are expressed as mean (M) * error of mean (+ m).
Statistical comparison was performed by Student’s test.
The results were considered statistically significant if p < 0.05.

RESULTS AND DISCUSSION

The results of the study showed (Table) that the ad-
ministration of STZ with the simultaneous administra-
tion of nicotinamide (HA) induces stable and moderate
hyperglycemia that significantly increases with time - in
case of model group. However, prophylactic and thera-
peutic administration for 28 days of C. colocynthis extract
at doses of 100 mg/kg and 50 mg/kg contributes to the
reduction of hyperglycemia to a significantly lower level
than reference drug does.

A plant extract (Table) exhibits a more pronounced
hypoglycaemic effect at a dose of 100 mg/kg than at a
dose of 50 mg/kg, so the sugar-reducing activity of the
C. colocynthis extract is dose-dependent. Up to the 28-th
day of observation glucose level decreased by 54 %, 46 %
and 40 % in relation to the model and by 33 %, 25 %
and 17 % in relation to the level of glycemia of the first
day in groups of model + DE C. colocynthis 100 mg/kg,
model + DE C. colocynthis 50 mg/kg, model + A 18 ml/kg
respectively.

The value of “effective dose” differs from the resear-
chers as well as the selection of C. colocynthis MPRM and
the extract from its, which exhibits the highest antidia-
betic activity.

[t was found out that C. colocynthis fruits ethanol extract
at a dose of 50 mg/kg results in a decrease of hypergly-
cemia in experimental rats [17]. The hypoglycemic effect
of colocynth pulp and seed extracts was found in an experi-

ment in rabbits at a dose of 100 mg/kg [18, 19]. Lakshmi B.
et al. established the presence of a hypoglycemic effect
in colocynth seed alcohol extract at a dose of 250 mg/kg,
while Jeyanthi K. A. revealed hypoglycemic activity in
C. colocynthis seed water extract at a dose of 300 mg/kg.
Salami M. et al. observed a significant hypoglycemic ef-
fect of the colocynth pulp suspension in normal rats after
a single dose of 30 mg/kg, while at doses of 10 mg/kg
and 90 mg/kg plant remedy did not show a significant
sugar-redusig action. Dose-dependent activity was estab-
lished for colocynth pulp methanol extract in streptozoto-
cin-induced diabetic mice (CTZDM), which were adminis-
tered the extract in doses of 250 mg/kg and 500 mg/kg [23].
Agarwal V. found that the most pronounced hypo-
glycemic effect in aloxane-induced diabetic rats has the
colocynth roots aqueous extract at a dose of 200 mg/kg in
comparison with its chloroform and alcohol ones, and ac-
cording to Marwat S. K. the best antidiabetic activity was
shown by C colocynthis seed aqueous and butanol extracts.
Clinical trials of 50 patients with type 2 diabetes over a
2-month period showed a significant reduction in HbAlc
and glucose levels in the group of patients treated with
capsules from colocynth at a dose of 100 mg/kg [26].
Scientists in in vitro studies have shown that insu-
linotropic activity is the basis of the hypoglycemic effect
of pulp and seed extracts, as well as colocynth seed oil
[27, 28]. In vivo plant extracts contribute to the preser-
vation and regeneration of 3-cells of the pancreas in strepto-
zotocin-induced diabetic rats and also reduced insulin
resistance [28-32], stimulate secretion of insulin by viab-
le pancreatic 3-cells [33]. The hypoglycemic effect of co-
locynth is also achieved through stimulation of glycolytic
enzymes and reduction of gluconeogenesis enzymes ac-
tivity [21, 34, 35]. It was revealed that colocynth pulp
water-alcohol extract at a dose of 50 mg/kg exhibits anti-
diabetic effect by reducing the level of proinflammatory
cytokines TNF-a and IL-6, which are synthesized by adipo-
cytes of experimental animals with obesity and contribu-
ted to the development of insulin resistance [36]. One of
the mechanisms of hypoglycemic action of C. colocynthis
can be considered the ability to positively influence on
the formation of glycogen stores in the liver of animals
with experimental DM, and increasing the dose of extract
from 100 mg/kg to 200 mg/kg did not affect the severity
of the effect [37]. We also found no significant difference

Table
EFFECT OF C. COLOCYNTHIS EXTRACT ON GLUCOSE LEVEL DYNAMIC IN RAT’S BLOOD (M + m)
Blood glucose level, mmol/L (M + m) in different groups

The term of Model + DE Model + DE

. ) ) Model + A,
observation Control Model C. colocynthis, C. colocynthis, 18 ml/k

100 mg/kg 50 mg/kg J

1 day 4.80 £0.30 9.36 + 0.43* 9.04 + 0.40* 9.30+0.57* 9.40 + 0.60*
28 days 4.13+0.28 13.07 £ 0.5%/%** | 6.06 + 0.30% /** /*x¥ /3% | 7,03 & 0,39% /4* [¥¥k prxkk | 7779 4 (0,.35% /%% [rxk

Notes: * - relative to control (p < 0.05); ** - relative to model (p < 0.05); *** - relative to the 1-st day (p < 0.05);

**E% _ relative to “Arphasetyn” (p < 0.05).
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in the hypoglycemic activity of C. colocynthis dry extract
at doses of 100 mg/kg and 200 mg/kg in original studies
on the aloxane model of DM in rats.

There are controversial opinions of scientists regar-
ding biologically active substances (BAS), which deter-
mine the antihyperglycemic effect of C. colocynthis. After
conduction of a comparative study of alkaloid, glycoside
and saponin extracts at a dose of 50 mg/kg in normogly-
cemic rabbits it was found that hypoglycemic activity is
characteristic for the last two extracts to a greater extent
to saponin one [38]. Contrary to these results Benmehdi H.
showed that the saponozide extract at a dose of 20 mg/kg
reduces glucose levels only in diabetic rats. According to
Singh L. the colocynth extract contains free amino acids (AA)
that induce secretion of insulin from isolated pancreatic
islets. Some scientists argue that flavonoids have the abi-
lity to stimulate the synthesis of insulin in vitro [41], inclu-
ding apigenin [42] and quercetin [43]. In literary sources
it is described that MPRM of colocynth is reach in flavo-
noids [10, 44-47]. Among the flavones isoorientin and iso-
vitexin [9] have been identified in it. The latter one has
a hypoglycemic effect and stimulates insulin secretion [11].

It has been established that reproduction of model of
DM in animals results in significant elevation of Chol TrG LDL
VLDL and on the contrary reduction of HDL levels (Fig. 1).
Thus the Chol value in model group was 1.81 + 0.05 mmol/L

versus 1.60 + 0.05 mmol/L in the control group, TrG -
1.37 £ 0.11 mmol/L versus 1.04 + 0,15 mmol/L, LDL -
0.54 + 0.02 mmol/L versus 0.36 + 0.04 mmol/L, VLDL -
0.64 + 0.06 mmol/L versus 0.46 + 0.05 mmol/L, HDL -
0.41 + 0.07 mmol/L versus 0.83 + 0.08 mmol/L respec-
tively. After 28 days of prophylactic and therapeutic ad-
ministration of the herbal extract at doses of 50 mg/kg
and 100 mg/kg, there were a significant decrease of ele-
vated indices and increase of HDL. Moreover the severity
of the hypolipidemic effect regarding VLDL and TrG in-

creased with an increase in the dose of C. colocynthis
extract. Under the influence of herbal extract at a dose
of 100 mg/kg the level of VLDL decreased in 1.8 ti-
mes (0.35 * 0.01 mmol/L) in relation to model group
(0.64 £ 0.06 mmol/L) and was significantly lower than in
control group (0.46 + 0.05 mmol/L). The administration of
the C. colocynthis dry extract at a dose of 50 mg/kg resul-
ted in 1.5-fold decrease of VLDL level (0.44 + 0.05 mmol/L)
compared with the model group, almost to the level of
VLDL in the control group of animals. The plant extract
at a dose of 100 mg/kg causes a decrease in TrG from
1.37 £ 0.11 mmol/L in the model group to a value of
0.77 + 0.02 mmol/L which is lower (p < 0.05) than in the
control group. At the same time, the plant extract ata dose
of 50 mg/kg caused a decrease in TrG only to a value of
0.95 + 0.08 mmol/L, significantly higher than the previous
one. The hypolipidemic activity of the plant extract exce-
eded the activity of the reference drug “Arphasetyn”.

Administration of C. colocynthis dry extract during 28
days at doses of 100 mg/kg and 50 mg/kg to rats with a
model of DM caused a significant decrease in plasma Col -
to 1.66 + 0.03 mmol/L and 1.68 + 0.03 mmol/L, LDL level -
t0 0,37 + 0,07 mmol/L and 0,40 + 0,03 mmol/L respectively,
and led to an increase in HDL - to 0.85 #+ 0.09 mmol/L and
0.71 + 0.08 mmol/L, respectively. Unlike the herbal extract,
the reference drug did not reduce LDL level.

C. colocynthis extracts have a positive effect on the al-
tered lipid metabolism parameters under conditions of the
experimental type 1 DM (aloxane and streptotrozotocin)
and other states that induce hyperlipidemia. They contri-
bute to lowering of LDL, VLDL, TrG, Chol, free fatty acids
(FFA) and increasing of HDL levels. Different parts of colo-
cynth, including the fruits, exhibit hypolipidemic activity in
the dose range from 50 to 400 mg/kg [33, 35, 49, 50].

Abe I. et al. supposed that catechin selectively inhi-
bits squalene dioxidase, an enzyme that participates in
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[e] Cholesterol M Triglyceride B9 HDL LDL  [] vLDL

Fig. 1. Dynamic of plasma lipids level in rats of diferent experimental droups

Notes: * - relative to control (p < 0.05); ** - relative to model (p < 0.05); *** - between groups Model + DE C. colocynthis 100 mg/kg and
Model + DE C. colocynthis 50 mg/kg (p < 0.05); **** - relative to “Arphasetyn” (p < 0.05)
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Fig. 2. Concentration of MDA in liver homogenate
in rats of experimental droups

Notes: * - relative to control (p < 0.05); ** - relative to model
(p < 0.05); *** - between groups Model + DE C. colocynthis
100 mg/kg and Model + NAC (p < 0.05).

the synthesis of cholesterol. Harada U. et al explained the
hypolipidemic effect of C. colocynthis by enhancing the
process of 3-oxidation of fats in the liver.

It is considered that presence of saponins leads to a
decrease in cholesterol through inhibition of its absorp-
tion, development of diarrhea caused by increased intes-
tinal motility [49, 53].

Taking into account previous studies of hypoglyce-
mic and hypolipidemic effects of plant extract, the most
effective experimental dose of 100 mg/kg was chosen to
determine the parameters of oxidative homeostasis.

[t was found (Fig. 2) that the index of intensity of oxi-
dative stress (0OS) - malonic dialdehyde (MDA) in liver
homogenate of diabetic rats was significantly higher
(7.17 £0.83 uM/L) than in control group (4.18 + 0.58 uM/L) -
in 1.7 times (p < 0.05).

Administration of the C. colocynthis dry extract at a
dose of 100 mg/kg caused a significant decrease in MDA
in tissues: in comparison with model group - in 3 times,
and in relation to control group - in 1.7 times, to a value
of 2.39 + 0.18 uM/L. Administration of NAC led to a de-
crease in the MDA only in comparison with model group -
in 1.7 times (to 4.24 * 0.74 uM/L), which was practically
equal to the same indicator in control group.

MDA is mainly formed as a result of POL of membra-
nes, that leeds to the destruction of these membranes.

To evaluate intracellular protection from highly toxic
oxygen radicals, production of which grows in conditions
of DM, the level of antioxidant enzymes in the liver homo-
genate of experimental rats in particular the level of ca-
talase (CAT), was measured.

The diagram (Fig. 3) presents data of the CAT activity
in rats of experimental groups.

During catalase activity analysis, it was found that
in model group the enzyme level is 22.57 +1.67 pkat/L.
It was observed that due to diabetes the activity of cata-
lase significantly reduces - in 2.1 times (p < 0.05) rela-
tive to control group (48.07 + 2.51 pkat/L). Administra-
tion of C. colocynthis extract at a dose of 100 mg/kg
leads to an increase in catalase activity in 2.4 times - to
54.22 +2.67 pkat/L in relation to the model group. Admi-
nistration of NAC produces an effective increase in catalase
activity in the rat with amodel of DM to 52.36 + 2.52 pkat/L,
which is not statistically different from the control (p < 0.05).
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Fig. 3. CAT activity in liver homogenate in rats of
experimental droups

Notes: * - relative to control (p < 0.05); ** - relative to model

(p <0.05).

Thus, the activity of catalase in the liver homogenate
of rats with experimental diabetes induced by administra-
tion of STZ with the simultaneous administration of nico-
tinamide is reduced almost twice. Oral administration of
C. colocynthis dry extract at a dose of 100 mg/kg incre-
ased activity of the enzyme even above the control level.

Under the experimental DM, the level of another anti-
oxidant enzyme superoxidedismutase (SOD) is significant-
ly reduced (Fig. 4): in model group the SOD value was
12.16 £ 1.92 % which is in 1.7 times less than in control
group (20.83 + 2.40 %).

In animals that were received a plant extract at a
dose of 100 mg/kg the enzyme activity increased almost
to the level of the enzyme activity in the control group
(17.93 £ 1.7 %). The severity of the effect of C. colocyn-
this dry extract on the level of SOD was not inferior to
the reference drug (18.17 + 1.63 %). In relation to model
group the enzyme activity significantly increased: in mo-
del + DE C. colocynthis 100 mg/kg group - in 1.47 times
and in NAC group - in 1.49 times. Values of SOD in these
groups did not differ against each other.

Hyperglycemia promotes the decrease of activity and
synthesis of antioxidant enzymes by glycosylation pro-
cess [54]. Due to DM there are POL and decrease of anti-
oxidant enzymes activity take place. C. colocynthis metha-
nol extract restores the normal activity of SOD, CAT and
glutathione and reduces the level of OS-marker - MDA.
In vitro the herbal substance exhibits dose-dependent
antiradical activity. An increase in the level of antioxi-
dant enzymes after the use of colosynth by diabetic rats
may be induced by stimulation of their biosynthesis or
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Fig. 4. SOD activity in liver homogenate in rats of
experimental droups

Notes: * - relative to control (p < 0.05); ** - relative to model
(p £0.05).
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by antiradical activity of C. colocynthis extract [55]. It is
considered that the antioxidant activity of MPRM C. colo-
cynthis is induced by phenolic compounds [9, 56].

One way or another; the effect of C. colocynthis extracts
is dose-dependent [33]. And as the data from literary sour-
ces show, the dosage for each type of extract or medical
form of colosynth may vary; some extracts are more ef-
fective, others are less effective, but it is undeniable that
C. colocynthis MPRM possesses antioxidant activity [3, 7,
8,17, 23, 24, 49, 57, 58]. Hussaina A. 1. established the
relationship between the part of MP colocynth and the
severity of antioxidant and antiradical activity. He sho-
wed that alcohol extract of colocynth leaves is more ef-
fective than alcohol extracts of roots and fruits, which is
explained by the higher content of flavonoids and phe-

Zaree A. B. found that the use of C. colocynthis fruit
extract could prevent and reduce the risk of diabetes, re-
ducing OS symptoms and lowering glycemia.

CONCLUSIONS

1. C. colocynthis exerts a dose-dependent hypoglyce-
mic and hypolipidemic effects in rats with a model
of type 2 DM, more pronounced than the reference
drug.

2. Administration of herbal extract to rats with a model
of DM contributes to the correction of the oxidative
stress by increasing the activity of antioxidant enzy-
mes: catalase and superoxide dismutase, and reducing
the level of malonic dialdehyde.
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