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INFLUENCE OF CITRULLUS COLOCYNTHIS (L.) SHRAD DRY
FRUITS EXTRACT ON PANCREAS 3-CELLS VIABILITY

The study investigated the ability of Citrullus colocynthis dry fruits extract to modulate survival of RIN-m5F cells
in vitro. Various concentrations of Citrullus colocynthis had no toxic effect on the cells viability. Exposure of f-cells
to high glucose concentration and prooxidant agents like tert-butylhydoperoxide and oleic acid had cytotoxic effects
on their viability. Citrullus colocynthis protected cells against investigated agents action. Positive effect of Citrullus
colocynthis could be associated with its direct modulatory action on regeneration and functional normalization of
pancreas (3-cells or/and indirectly through metabolic and antioxidant effects of Citrullus colocynthis constituents. Our

findings provide important feasible data for utilizing Citrullus colocynthis for treatment of diabetes mellitus.
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INTRODUCTION

For diabetes mellitus (DM), a multifactorial disease
characterized by a relative or absolute lack of insulin or
resistance to its action at the cellular level [15]. Interrap-
tion of glucose metabolism in the body leads to dysfunc-
tion of -cells of the pancreas, accompanied by their death
as well as the occurrence of insulin resistance. Under such
conditions, considerable changes in the metabolism of
lipids and proteins [4, 12, 24].

Despite the wide range of pharmacological anti-
diabetic drugs, which are used in clinical diabetes and
its complications, currently an increasing emphasis on
the use of herbal medicine that is based on the use of
plants as well as preventive and drugs [17, 25]. Plants
as sources of phytotherapeutic drugs have found use in
the treatment of diseases, including diabetes, but the
mechanisms underlying their therapeutic action, and
the most effective active ingredient, a part of them fi-
nally clarified.

However, we know that plants that are used for treat-
ment contain alkaloids, and quite often different alkaloids
are part of the same plants that promotes the use of natu-
ral sources as raw materials for development and a more
effective modern treatments, especially when the content
of the active ingredient, which is part of their content much
higher than other components [11, 17].

Currently numbering more than 700 species of medi-
cinal plants that possess hypoglycemic action and are used
in clinical diabetes [1, 19]. Thus, by dietary components
of Galega officinalis L. enhanced glucose uptake by ske-

©Lamazyan G. R, Guzyk M. M., Kuchmerovska T.M.,, 2016

letal muscles of rats, regeneration of 3-cells of the Lan-
gerhans islets, etc. [9, 21]. Different parts of the plant (aerial
part of grass, seeds, roots) contain different amounts of
active ingredients, especially alkaloids preferred in hypo-
glycemic action halehy drug [20] because of its alkaloid
(halehin) in its chemical structure and pharmacological
activity is analogous antidiabetic biguanide drugs row
(hlibutyd, metformin etc.) that are currently used in the
treatment of type 2 diabetes.

Among the herbs attention of researchers and phy-
sicians focused on the use of clinical diabetes Citrullus
colocynthis (L.) Shrad. This pumpkin “colocynth” which
is a perennial herb that belongs to the family Pumpkin
(Cucurbitaceae) and distributed in Africa, India, Iran and
the Mediterranean. Citrullus colocynthis been as an anti-
bacterial, antimalarial, antidiabetic, anticancer, antihel-
mintic agent [7, 14]. An extremely wide range of action
due to the fact that the composition of the fruit are co-
locynthyn, colocyntein, colocyntetin, kukurbitacyn E 2-
0-beta-D-glucoside, pectin, etc. [6, 8]. From literary sour-
ces we know that pumpkin “colocynth” has antydiabetic ac-
tion, including extracts from its leaves [10]. Extract from
other parts of the plant are effective for experimental strepto-
zotocin-induced diabetes and other toxic compounds [23]
and its application in the treatment of patients with dia-
betes [13]. Despite the data, the mechanisms involved in
the action components of fruits Citrullus colocynthis fi-
nally unknown.

Based on the above, the purpose of this study was
to find out whether the Citrullus colocynthis (extract of
dried fruits) cytoprotective effect on the cell line RIN-m5F
for the effect of high glucose and oxidative factors.
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Fig. 1. Effect of extract powder from dry fruits Citrullus
colocynthis on the viability of cells RIN-m5F, M + m.
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Fig. 2. Effect of extract from powder dry fruits Citrullus
colocynthis at a concentration of 125 mg/ml on cell
viability RIN-m5F for the actions of various factors,

M+m.

Legend: 1 - control; 2 - Citrullus colocynthis; 3 - glucose 111
mmol/]; 4 - glucose + Citrullus colocynthis; 5 - t-butylhydroperoxyd
(tBHP) 25 mmol/l; 6 - t-butylhydroperoxyd + Citrullus colocynthis;
7 - oleic acid 50 mmol/l; 8 - oleic acid + Citrullus colocynthis.

Notes: * - p < 0.05 relative to control; ** - P < 0.05 relative
influence of glucose into cells; *** - P < 0.05 relative impact
on butylhydroperoxyd t-cells; **** - P < 0.05 relative to the
impact of oleic acid in cells.

MATERIALS AND METHODS

Dry powder fruit of Citrullus colocynthis after de-
greasing received at the Department of Pharmacognosy
and Botany of the Bogomolets National Medical Univer-
sity according to the method [1]. Evaluation of biological
effects of extract powder dry fruits Citrullus colocynthis
on the cell line RIN-m5F (B-cells in the pancreas of rats)
conducted using MTT test, as described [18], in their own
modifications. The method is based on the reduction reac-
tion cells in culture tetrazolum dye MTT (3,4,5-dymetyl-
tiazol 2.5 dyfeniltetrazolium bromide) to MTT-formazan,
whose intensity reflects the degree of cell viability as a
result of the restoration of dye by mitochondrial and par-
tially cytoplasmic dehydrogenases. For this target cells
in a concentration 2.5h105 cells/ml made in 96 well pla-
tes wells (Greiner, Germany) in a volume of 100 ml sus-
pension in RPMI-1640 medium with the addition of 1 mmol/L
sodium pyruvate, a mixture of antibiotics: 100 IU/ml pe-
nicillin, 100 ug/ml streptomycin, 0.25 mg/ml amphote-

ricin B, 10 % fetal bovine serum and cultured for 24 hours
under standard conditions (5 % CO,, 100 % humi-
dity, 37 °C). Dry fruits of Citrullus colocynthis powder dis-
solved in sodium phosphate buffer PBS (Eng. Phosphate
buffered saline, pH 7.4), passed through a 0.22 micron
filter (Millipore, USA) and prepared a series of dilutions.
Before analysis, the incubation medium was replaced for
new (no fetal bovine serum) was added and samples. Then
cultured for 24 hours under standard conditions. Later,
carefully selected incubation medium added to 100 ml
MTT solution at a concentration of 1 mg/ml in PBS buffer
and cultured for 4 hours at 37 °C. At the end of incubation,
MTT solution selected was added 100 ml solution of DMSO
and incubated for 5 minutes, under conditions of intense
shaking. Optical absorption solution was measured at a
wavelength of 550 nm (research) and 630 nm (assistant)
on a spectrophotometer BioTech uQuant (BioTek Instru-
ments Inc, USA). All samples analyzed in triplicate. Pro-
cessing of the data was performed program Microsoft
Exscel 2010. Results presented as the mean (M) and the
stundart deviation (+ m). The difference between the medium
group was considered statistically significantat P < 0,05.

RESULTS AND DISCUSSION

In our studies previously conducted on an experimen-
tal model of type 1 diabetes induced by streptozotocin
determind of functioning islet cells of the pancreas [2].
However, in another experimental model of diabetes type 1,
we shown that an extract from dried fruits Citrullus Colo-
cynthis has hypoglycemic action [3].

In order to determine whether hypoglycemic effect
of Citrullus Colocynthis fruit at the expense of its action
directly on (-cells of the pancreas or indirectly through
the impact on other target tissue, initially it was impor-
tant to ensure that the investigational drug with dry fruits
Citrullus Colocynthis has no toxic effect on the viability
of the cell line RIN-m5F. Despite the fact that different
parts of Citrullus colocynthis such as roots, fruits, bark,
seeds and leaves are used to prepare extracts for treat-
ment, and for animals used doses within 10-500 mg per
kg of body weight per day [22] we focused on the study
of dry powder fruit Citrullus colocynthis. The effect of the
dry powder from the fruit Citrullus Colocynthis studied
in a wide range of concentrations, namely in the range:
7.8-250 mg/ml. According to the results of MTT test ap-
plication Citrullus Colocynthis in all studied concentra-
tions did not affect the viability of cells studied, sugges-
ting that it is not cytotoxic to (3-cells of the pancreas (Fig. 1).
However, given the limited solubility of dry powder Cit-
rullus Colocynthis in further studies used in a final con-
centration of 125 mcg/mL.

Itis known that in diabetes there are significant func-
tional and metabolic disorders, as a result of hypergly-
cemia and oxidative stress, which leads to the intensifi-
cation of violations of the structure of cell membranes
[26]. In this regard, it was important to assess the effect
of oxidative factors on cells of the pancreas and deter-
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mine whether the components have hypoglycemic fruits
of Citrullus Colocynthis, antioxidant and/or cytoprotec-
tive effect for the duration of 24 hours of incubation.

In the study of the high concentration of glucose
111.0 mg/dL, the conditions for mimikuyut hyperglycemia
of diabetes, the viability of target cells significantly dec-
reased, while introduction of Citrullus Colocynthis in the
incubation medium prevented cell death, as evidenced
by the increase in the number of living cells 48 1 % (Fig. 2).
Under conditions of oxidative stress induced by different
chemical nature of the factors that have found use in cell
culture studies [16], such as t-butylhydroperoxydom
(25.0 mmol/L) and oleic acid (50.0 mmol/I) content li-
ving cells decreased by 66.7 % and 34.7 %, respectively
(Fig. 2). Use dry powder extract from Citrullus Colocynthis
fruit at a concentration of 125 mcg/ml against a back-
ground of prooxidant factors led to a decline in their dest-
ructive action on the cells of the pancreas, it is possible
that due to the antioxidant properties of the components
of the fruit, as the content of living cells increased by 34.8 %
and 21.1 % respectively compared with the effect of t-bu-
tylhydroperoxyd and oleic acid.

CONCLUSIONS

In cell line RINm5F found that the hypoglycemic me-
chanisms, cytoprotective and antioxidant action of the
extract powder from dry fruits Citrullus Colocynthis on the
cell line RIN-m5F implemented by cumulative impact of
dietary components that it contains. Moreover, we found
that one of the main targets of positive pharmacological
action of an extract from the fruit dry powder Citrullus
Colocynthis in the treatment of diabetes can be just 3-cells
of the pancreas.

Thus, the data not only complement existing infor-
mation on the mechanisms of pharmacological action of
dry powdered fruit of Citrullus Colocynthis, but also to
justify the appropriateness of its use in the treatment of
diabetes and its many complications. These studies also
contribute to the search and development of new effec-
tive drugs, to which he will include them or be the basis
for diabetes, it is possible that by promoting regenera-
tion and recovery of function B-cells of the pancreas, pre-
venting their death. However, it should be noted that the
mechanism of destruction of 3-cells is extremely difficult,
because finding out the launch and progress of all path-
ogenic processes require further research.
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I. P. lama3ssan, M. M. I'y3uk, T. M. KyumepoBckas

BJIMSIHUE 3KCTPAKTA CYXUX IIJIOAOB CITRULLUS COLOCYNTHIS (L.) SHRAD HA Y)KU3HECITOCOBHOCTb

B-KJIETOK IO/KE/IYA0YHOM KEJIE3bI
WccnenoBaHa cioco6HOCTb IKCTPAKTA CyxUX 11008 Citrullus colocynthis BIUSTh Ha BBDKUBAEMOCTb
kjeTok RIN-m5F in vitro. Pasnuunslie koHueHTpauuu Citrullus colocynthis He oka3bIBaiu TOKCUYeC-
KOI'0 JIeHCTBHUS Ha )KU3HEeCIOCOOHOCTh KJIeTOK. Bo3ielicTBe Ha KJIeTKU BbICOKOM KOHIleHTPaLuU
[JIIOKO3bI M IPOOKCH/JAHTHBIX areHTOB, TAKUX KaK TPeT-0y TUJITUAPONEePOKCUA U 0JIeMHOBasl KUCJIO-
Ta BbI3bIBAJIO LIUTOTOKCUYECKOE JIeHCTBHE Ha )KU3HECTIOCOOHOCTB [3-KieToK. Citrullus colocynthis oka-
3bIBaJI 3aLUTHBINA 9 eKT NPOTUB eHUCTBUS HCCAeAyeMbIX areHToB. [losoxuTenbHbil 3ddekT Cit-
rullus colocynthis Mo>keT 6bITb aCCOLIUUPOBAH C €ro HeNocpeJCTBEHHbIM BJIIMSIHHEM Ha pereHepalyio
Y HopMaJiu3aluio QyHKIUHN B-KJIeTOK MoAXKe Yy 04HOH XKeJie3bl U/HUI1 KOCBEHHO [T0CPe/ICTBOM Me-
TabOJIMYECKUX U aHTUOKCUJAHTHBIX CBOUCTB cocTaBJsomux Citrullus colocynthis. Hamu uccneno-
BaHUS CBU/IETEJbCTBYIOT O BOSMOXKHOCTH HcIosb3oBaHus Citrullus colocynthis fns nedeHus caxap-
Horo Juabera.
Knrwouessle caoBa: Citrullus colocynthis (L.); caxapHbI# AUa6eT; 2)KU3HECIIOCOGHOCTD [3-KJIETOK
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I'. P. JlJama3san, M. M. I'ysuk, T. M. KyumepoBcbka

BIIJIUB EKCTPAKTY 3 CYXUX IIVIOZIB CITRULLUS COLOCYNTHIS (L.) SHRAD HA ’)KUTTE3JATHICTb

B-KJITUH NIAIJIYHKOBOI 3AJ103U
JlocipkeHo 3JaTHICTb eKCTPAKTY cyxux moAiB Citrullus colocynthis BUJIMBaTH Ha BUXKUBAHHS KJli-
TuH RIN-m5F in vitro. Pi3ui konnenTpauii Citrullus colocynthis He YNHUIN TOKCUYHOI Jii HA XXUTTE-
3[aTHICTb B-K/IITHH. BiuinB Ha B-K/JIITHHY BHCOKOI KOHI[eHTpaNii IJII0KO3H i NPOOKCUAAHTHUX areH-
TiB, TAaKUX SIK TPET-Oy THJITiJponepoKcH/ i o/iefHOBa KMCJI0TA BUKJIMKAB [MTOTOKCUYHY JIif0 Ha iX XKHUT-
Te3aaTHICTB. Citrullus colocynthis BosioAiB 3axvUCHUM epeKTOM NMPOTH [iii AOCTiPKYBaHUX TPOOKCH-
nauTiB. [losutuBHuit epekt Citrullus colocynthis moxe 6yTH aconifioBaHui 3 Horo 6e3nocepesHiM
BILJIMBOM Ha pereHepatito i Hopmasizaniro ¢yHKLiN B-KaiTHH niALUTyHKOBOI 381031 i/a60 onocepe-
KOBaHO yepe3 MeTaboJIiyHi Ta aHTHOKCUIAHTHI BAacTUBOCTI ckiafoBuXx Citrullus colocynthis. Hai no-
CJTiKeHHS CBITYaTh PO MOXKJIMBICTb BUKOpUCTaHHS Citrullus colocynthis st liKyBaHHS IIyKPOBOTO iabeTy.
Kmouogi cioBa: Citrullus colocynthis (L.); uykpoBuii AiabeT; }KUTTE3AATHICTD 3-KIITHH
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