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ABSTRACT

The aim of the present study was to evaluate the antidiabetic activity of citrullus colocynthis (CT)in
sterptozotocin induced diabetic rats on sixty male rats and weighting 200 — 250 gm. were divided into
three equal groups of 20 rats. Group 1: control normal group injected with citrate buffer only
(CN).Group 2: diabetic group (DN) injected with a single intrapertinoel dose of 60 mg/kg.bw of
streptozotocin for diabetic induction. Group 3: diabetic citrullus colocynthis treated group (CCT), where
citrullus colocynthis were given orally at dose of (60 mg/kg bw /day).blood samples were collected
from all animal groups after 4 , 6 and 8weeks from the onset of treatment and processed directly for
determination of serum glucose, urea, creatinine , uric acid , aloumin , total cholesterol, triacylglycerols,
HDL, LDL concentrations as well as AST, ALT activities in addition to MDA and GSH concentrations
and SOD activity in RBCs. The obtained results revealed that, a significant increase in serum glucose ,
urea, creatinine, uric acid, total cholesterol, triacylglycerol, LDL , MDA levels AST, ALT activities
with a marked depletion in GSH content and SOD activity in the blood of diabetic rat when compared
with the control. Contrary results were obtained in diabetic group (DN) treated with citrullus
colocynthis. From the obtained results, it could be concluded that administration of citrullus colocynthis
to diabetic rat, which may improve hyperglycemia, impaired kidney and liver functions, liver enzyme,
dyslipidemia, and attenuates the states of antioxidant enzyme and oxidative stress produced by diabetes
mellitus
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1. INTRODUCTION

iabetes mellitus is a group of Antihyperglycemic effects of these plants
Dmetabolic diseases characterized were attributed to their ability to restore the

by hyperglycemia resulting from function of pancreatic tissues by causing an
defects in insulin secretion, insulin action, increase in insulin output or inhibit the
or both. The chronic hyperglycemia of intestinal absorption of glucose or to the
diabetes is associated with long-term facilitation of metabolites in insulin
damage, dysfunction, and failure of various dependent processes. However, searching
organs, especially the eyes, kidneys, nerves, for new antidiabetic drugs from natural
heart, and blood vessels [1]. plants is still attractive because they contain
Some medicinal plants have been reported substances which take alternative and safe
to be useful in diabetes worldwide and have effect on diabetes mellitus. Most of plants
been used empirically as antidiabetic and contain glycosides, alkaloids, terpenoids,
antihyperlipidemic remedies [2]. Flavonoids, cartenoids, etc., that are
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frequently implicated as having antidiabetic
effect [3]. Citrullus colocynthis
demonstrates multiple beneficial anti-
diabetic mechanisms, including modulation
of carbohydrate metabolism, restoration of
beta-cell integrity, insulin-releasing activity
and improvements in glucose uptake
utilization [4]. Moreover, it decreases
gluconeogenesis and inhibits release of
counter-regulatory hormones. On the other
hand, it has been suggested that the
mechanism responsible for the serum
glucose lowering effect of Citrullus
colocynthis were attributed to an inhibitory
effect of glucose absorption ; an increased
incorporation of circulating glucose as
hepatic glycogen, or an enhanced secretion
of insulin. Furthermore, components of
Citrullus colocynthis extract appear to have
structural similarities to animal insulin, as
measured by electrophoresis and infrared
spectrum analysis [5].

Accordingly, this study was performed to
investigate the hypoglycemic, antioxidant
and hypolipidemic effect of Citrullus
colocynthis on experimentally induced
diabetic rats.

2. MATERIALS AND METHODS

2.1. Animals:

Sixty male albinos Wister rats of 6-8 weeks
old and weighting 200 — 250 gm were used
in this study. Rats were housed in separated
metal cages 10-25 per cage and kept under
the same constant environmental and
nutritional condition through out the period
of experiment. Water was supplied ad-
libitum.

2.2. Chemicals:

sterptozotocin were purchased from Sigma
chemical company (USA) for trading
chemicals, medicines and medical
appliances, Egypt other chemical and kits
purchased from Diamond, Vitro (Egypt).

2.3. Nutraceuticals preparation:

Preparation of Citrullus colocynthis: The
dried pulp of fruits was homogenized with
grinder to fine powder before extraction.
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The pulp powder from individual CCT (250
gm) was extracted three times at room
temperature with 100 ml of water/ethanol
mixture (80/20) v/v for 6hr each round and
given as oral daily dose for each rat in
(Group I11) for 50 days [6] .

Diabetes induction: Rats were fasted for 18
hours and allowed free access of water. The
experimental induction of diabetes in male
was induced by intrapertinoel (i.p) injection
of 60 mg/kg of sterptozotocin (STZ)
(dissolved in citrate buffer 0.1 mol/l, PH
4.2) [7].

2.4. Experimental design:

The rats were divided into three equal main
groups as following:

Groupl (control normal group): included
20 male rats, injected with citrate buffer
only served as control group.

Groupll (Diabetic group): included 20 rats
fed with normal diet injected with
streptozotocin intrapertinoel dissolved in
citrate buffer PH (4.2) at a dose of 60 mg/kg
b.w [7].

Grouplll (diabetic citrullus colocynthis
treated group CCT): consists of 20 rats fed
with normal diet then after 3dayes of STZ
injection treated  daily with citrullus
colocynthis fruit extract at a dose of 50
mg/kg bw for 50 days by oral gavages [8].

2.5. Blood sampling:

Blood samples were collected after
overnight fasting fasted in glass tubes via
occular vein puncture from all animal
groups, and each sample was divided in two
tubes, heparinized and non- heparinized.
The non heparinized blood samples were
allowed to coagulate and then centrifugated
at 3000 r.p.m. for 10 minutes.

2.6. Biochemical analysis

The separated serum used was directly
determined for the estimation of serum
glucose [9], urea [10], creatinine [11], uric
acid [12], albumin concentration [13], AST,
ALT activity [14], total cholesterol,
triacylglycerols [15], HDL-C [16], LDL-C
[17] and (in RBCs) L- MDA [18], GSH
[19] concentrations and SOD activity [20].
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2.7. Preparation of erythrocytes:

Red blood cells were washed as the
following method. To 0.2 ml of collected
heparinized blood, 2 ml of sodium chloride
solution was added, mixed well and
centrifugated for 15 minutes at 3000 r.p.m
the plasma and buffy coat were discarded
by careful suction (this process was
repeated 3 times). After centrifugation,
aliquots were used for determination of L-
Malondialdehyde (L-MDA), Super oxide
dismutase (SOD), Glutathione (GSH)
determination according to the method
described by [21].

2.8. Statistical analysis

Statistical analysis was done using SPSS
software version 15. The inter-group
variation was measured by one way analysis
of variance (ANOVA) followed by Post Hoc
LSD test. Results were expressed as mean +
SEM. The mean difference is significant at
the p < 0.05 levels [22].

3. RESULTS
3.1. Effect of citrullus colocynthis
administration on some biochemical

changes in sterptozotocin induced diabetes
mellitus in rats:

The obtained results demonstrated in table
(1,2and3) showed significant increase in
serum glucose concentration, urea,
creatinine, uric acid concentration,
Cholesterol, triacylglycerols, LDL and L-
MDA concentration AST, ALT activity, in
rat injected with sterptozotocin. On the
other hands, a significant decreased in
albumin, HDL-C concentrations, GSH and
SOD activity after 4, 6 and 8 weeks of STZ
injection, when compared with control rats.
The presented data in tables(1,2&3)
revealed that, Citrullus colocynthis
administration showed significant decrease
in serum glucose, urea, creatinine,
triacylglycerols, and L-MDA
concentrations and ALT activity in citrullus
colocynthis treated diabetic rats after 6
and8 weeks and  showed significant
decrease in total cholesterol after 4 weeks,
also AST and LDL-C decreased after
8weeks of citrullus colocynthis
administration . On the other hands, a
significant increased in albumin, HDL-C
concentrations, GSH and SOD activity after
4, 6 and8 weeks of Citrullus colocynthis
administration, when compared with
diabetic rats.

Table (1): Effect of four weeks of citrullus colocynthis administration on some biochemical

blood parameters of diabetic rats:

Glucose Urea  Creat. Uric  ALT AST  Albumin Total Tri. HDL-C LDL-C L-MDA GSH SOD
(mg/dl)  (mg/dl) (mg/dl) acid  (U/ml)  (U/ml) (g/dl) Chol. (mg/dl) (mg/dl)  (mg/dl) (nmol/ml) (mmol/  (U/gm
(mg/dl) (mg/dl) gmHb) Hb)
49.2 10.0 10.8 40.5 46.1 235
(1)09'0 1 9_'85 3'18 0 6 3.96 é45'3 58.14 6 9471 7633 0 7
A +206 536 539 + + + +4.00 +6.93 + +796 + 188 = +
b 214 b 053 067 0122 -7 b 123 b d 192 1.83
2 b c c a b b
568.7 81.1 300 958 238 614 2217 1694 22.8 1616  160.7 16.7 183
1 0 + + 6 3 1.93 1 3 7 3 7 3 3
B = + n N + + + + + +
3702 379 +88 04l 5.0 660 o17c 080 428 L5, £748 2252 441 050
a 2 ab b b c d c
5654 97.1 2.87 8.97 344 898 2.10 2425 184.2 33.0 173.4 1229 293 285
3 3 + + 3 6 + 7 9 9 7 0 1 9
c ¢ o012 049 T % 014 +405 405 T +404 067 L.
2621 100 a 170 783 X x 145 7 b 086 2.09
a 1a a a b c 72

Data are present as Meanz SE, Mean values with different superscripts letters on the same column are significantly
different at p < 0.05. A : control normal group, B: Diabetic group, C: diabetic citrullus colocynthis treated group

CCT.
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Table (2): Effect of six weeks of citrullus colocynthis administration on some biochemical blood parameters of diabetic rats:

parameters  Glucose  Urea Creat. Uricacid ALT AST Albumin  Total Tri. HDL-C LDL-C L-MDA GSH SOD
rOUDS (mg/dl) (mg/dl)  (mg/dl)  (mg/dl) (U/ml)  (U/ml)  (g/dl) Chol.  (mg/dl) (mg/dl) (mg/dl)  (nmol (mmol/  U/gm
group (mg/dI) /ml) JgmHb  Hb
contol g 10857 2794 127 273 1114 757 427 16314 5729 37.00 12254 7810 4033 3
group $3.12°¢ +278° +0.33° +0.53° +051° +102°P +016% +858° +585°¢ +097% +£10.20° +204¢ =+0.79° [ &
. . 572.7 97.43 3.01 8.46 28.29 . 1229 1.93 21771 19571  20.39 165.14 161.84  18.00 14.80
Diabetic group a . 247 c a a c a a d b
+34.16 +557a +6.66a =*0.31 b +64la +0.12 +9.11% 5548 +1.95 +9.02 +2.58 +0.51 +0.99
Citrullus - 4247
colocynthis 475.00 73.14 2.31 8.17 25.71 61.29 2.89 229.43 17543 40.51 166.26 109.89 63.10 + '16 97
diabetic treated ~ +26.42 ° +10.44° +0.15° +0.17% +127° +4.44° +0.16° +6.42% +428° +135% +470%® +181°¢ =+0310% ; ~
group
Data are present as Meanz SE., Mean values with different superscripts letters on the same column are significantly different at p < 0.05.
Table (3): Effect of eight weeks of citrullus colocynthis administration on some biochemical blood parameters of diabetic rats:
Parameters Glucose  Urea Creat. Uricacid ALT AST Albumin Total Tri. HDL-C LDL-C L-MDA GSH SOD
(mg/dl)  (mg/dl) (mg/dl) (mg/dl)  (U/ml) (U/ml) (g/dl) Chol.  (mg/dl) (mg/dl) (mg/dl)  (nmol (mmol/  U/gm
groups (mg/dl) /ml) /gmHb  Hb
Control group 10700 2504 096 344 986 1000 414 000 5220 3e71 0T 2B g9 28D
+3.89¢c *248c +717c¢c *0.24> +059°¢ *058° +0.19° b +485¢ +184° 7 b +124° o7
Diabetic group 72857 10801 2.9 7.76 4600 77.29 195 198.00 312'1227 1991 16281 15510 19.60 12'328
+83.78a +6.79% 5492 +£0.23% +233% *6.61* +7.80° 4722 7 +1.89¢ +£765% +754% +109¢ T 7
Citrullus - 37014
colocynthis + é2 37 62.86 2.22 7.12 21.00 48.71 3.34 200.14 16343  47.23 136.04  96.89 50.84 26.91
diabetic treated B ' +7.45° +0.12° +0.14® +131° +3.35° +0.13° +3.0328 +6.79° +1.23* +391° +102° +267% +1.15°

group

Data are present as Mean+ SE, Mean values with different superscripts letters on the same column are significantly different at p < 0.05.
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4. DISCUSSION

Diabetes mellitus also causes renal damage
due to abnormal glucose regulation,
including elevated glucose and
glycosylated  protein  tissue levels,
hemodynamic changes within the kidney
tissue and increased oxidative stress [23].
Diabetic nephropathy (DN) is one of the
most serious problems in nephrology, as
40% of the cases of end stage renal disease
(ESRD) are due to this entity [24].

Serum glucose concentration in diabetic
rats showed significant increase in serum
glucose concentrations in experimental
diabetic rats all over the periods of the
experiments. These results were nearly
similar to those reported by [25] who
reported that after the STZ had been
injected the glucose concentration increase
due to the diabetogenic action of STZ due
to the direct result of irreversible damage to
the pancreatic beta cells resulting in
degranulation and loss of capacity to
secrete insulin.

Treatment with Citrullus colocynthis in
diabetic rats showed significant reduction
in serum glucose level after 50 days of
Citrullus colocynthis administration. These
results are nearly similar to those reported
by [26] who reported that, administration of
Citrullus colocynthis to diabetic rats
showed amelioration in serum glucose
concentration. which decrease in serum
glucose level may be due to that plant
extracts has antihyperglycemic effect by
promoting regeneration of beta cells or by
protecting the pancreas from destruction,
by restricting glucose load as well as by
promoting unrestricted endogenous insulin
action or its effect beta cells to release
insulin and active to the insulin receptors to
absorb the blood sugar [26].

Concerning to biomarkers of Kkidney
function tests, there was significant
increase in the concentrations of serum urea,
creatinine and uric acid in diabetic rats all
over the following compared to the control
of experiment. This results agree with data
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reported by [27] who recorded that
predominant increase in kidney function
was observed in patients with type |
diabetes due to impaired glomerular
filtration rate .The increased concentration
of urea, creatinine and uric acid were
attributed to the renal damage caused by
abnormal glucose regulation, including
elevated glucose and glycosylated protein
tissue levels, hemodynamic changes within
the kidney tissue, and increased oxidative
stress. Also, mild hyperuricemia was
further  shown to  induce  renal
microvascular disease independent of blood
pressure, as consequence of activation of
the renin—angiotensin—aldosterone system,
[28].

Treatment with Citrullus colocynthis in
experimental  diabetic rats  showed
significant reduction in serum urea and
creatinine and non-significant reduction
serum uric acid after 50 days of Citrullus
colocynthis administration. These results
are nearly similar to those reported by [29]
who reported that, administration of
Citrullus colocynthis to diabetic rats. The
amelioration in Kkidney function by
Citrullus colocynthis extract possesses
hypoglycemic effect of this extract acts
through an increase in insulin production
and the subsequent increase in activity of
glycolytic enzyme and decrease in activity
of enzymes of gluconeogenesis [30].

Concerning to liver enzymes marker, there
was significant increase in the activities of
AST and ALT in diabetic rats compared to
the control ones after 4, 6, 8 weeks,
however serum albumin level showed
significant decrease. These results agree
with those reported by [31]. The increased
AST and ALT activities could be attributed
to increased protein catabolism
accompanying gluconeogenesis and urea
formation in diabetic rat. Moreover, loss of
insulin effect on the liver leads to
glycogenolysis with high hepatic glucose
production, which may enhance the
increase in AST and ALT [32].
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Treatment with Citrullus colocynthis in
experimental diabetic rats significantly
reduced ALT, AST activities and increased
albumin concentration after 50 days of
administration. These results are nearly
similar to those reported by [33]. Who
attributed this improvement in AST and
ALT activity may be due to Citrullus
colocynthis demonstrates multiple
beneficial  anti-diabetic  mechanisms,
including modulation of carbohydrate
metabolism, restoration of beta-cell
integrity, insulin releasing activity and
improvements in glucose uptake/utilization
[34]. It decreases gluconeogenesis and
inhibits release of counter regulatory
hormones.

Concerning to serum lipid profile, there was
significant increase in the concentration of
total cholesterol, triacylglycerols and LDL
in diabetic rats when compared to the
control ones after 4, 6, 8 weeks. Meanwhile
HDL showed significant decrease. These
results agree with [35] who reported that the
increase in impaired Liver function in
patients with type | diabetes may be due to
this increase to hypercholesterolemia is
common in diabetes, contributing to the
high prevalence of coronary heart disease
[35].

Treatment with Citrullus colocynthis in
experimental diabetic rats significantly
reduced  serum  total  cholesterol,
triacylglycerols, LDL-C and increased in
HDL concentrations after 50 days of
administration. These results are nearly
similar to those reported by [36]. Who
attributed  this improvement to the
hypolipidemic effect of C. colocynthis
extract. Or may be due to depressed hepatic
gluconeogenesis. Apositive relationship
between gluconeogenesis and lipogenesis is
well documented we previously reported
that the pulp extract of Citrullus colocynthis
has a regulatory effect on gluconeogenetic
enzymes [36]. Furthermore, the presence of
high amounts of saponins in Citrullus
colocynthis might contribute to the
reduction of cholesterol levels by reducing
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the absorption of cholesterol, increasing the
repel of feces estrol, and diarrhea due to
increase in peristalsis. Thus, it is reasonable
to assume that the effect of Citrullus
colocynthis on the blood lipid profile in
rabbits might also be owing to the presence
of these saponins [37].

The obtained results showed that, there was
significant decrease in erythrothytes GSH
content, and SOD activity in diabetic rats
compared to the control ones after 4,6,8
weeks of experiment. While L-MDA
concentration showed significant increased.
These results agree with [38] who reported
that the increase in MDA level were
attributed to increased formation of ROS
might occur in diabetes. Also, agreement
with [39].who reported that this decreased
in GSH content was observed in diabetic
rats’ liver. Decreased GSH levels represent
increased utilization due to increased
oxidative stress. Also, [40].who attributed
this decrease in SOD may be due to the
utilization of antioxidant enzymes in the
removal of released H20: released. So that
hyperglycemia reduces the synthesis and
activities of a number of antioxidant
enzymes including SOD presumably by
glycation.

Treatment with Citrullus colocynthis
in experimental diabetic rats significantly
reduced L-MDA level and increased GSH
content and SOD activity after 50 days of
administration. These results are nearly
similar to those reported by [41] who
investigated that lipid peroxide mediated
tissue damage observed in the development
of type I and type Il DM. Also, Citrullus
colocynthis extract-induced changes in the
antioxidant defense system by estimating
TBARS level in serum treated rats. Who
observed that significant increases in levels
of lipid peroxidation biomarkers was
observed in diabetic rats [42]. Reduced
glutathione (GSH) is a key antioxidant,
which is an important constituent of
intracellular protective mechanisms against
oxidative stress. In addition, the increase in
SOD activity after administration of
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Citrullus colocynthis in diabetic rats could
be attributed to interfering with their
biosynthesis or due to the presence of a free
radical scavenging activity of the extract.
Thus, the extract could exert a beneficial
action against pathological alterations
caused by the presence of H202, O2 and
OH [43]. Flavonoids and phenolic
compounds are widely distributed in plants
which have been reported to exert multiple
biological effects, including antioxidant,
free radical scavenging abilities, anti-
inflammatory, anticarcinogenic, etc [44].

CONCLUSION: 1t could be concluded
that, Citrullus colocynthis plays an
important role as antidiabetic activity in
experimental diabetic rat, because it shows
ameliorating action against its secondary
complications due to: hypoglycemic,
antioxidant and Hypolipidemic effect.
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