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Abstract

Background: Clinically, diabetes is an important risk factor or a range of diseases including
nephropathy,retinopathy, angiopathy and deficiency and it is increasing in prevalence according
to some estimates. (Cucurbita pepo L.) from the cucurbitaceae family has a low calorie but
high nutritional and medical value. The aim of this study was to observe the effect of cucurbita
extract on serum factors of STZ induced diabetic rats including glucose level AGEs, lipid profile
(cholesterol, HDL, LDL, and TG) and CRP. Material and methods: Diabetes typel was induced
to Male albino- wistar rats by STZ at a dosage of 50 mg kg™'. 17 rat were divided into three groups
randomly including diabetic treated with extract, diabetic control and normal group. Diabetic
group were force fed orally by cucurbita extract. The animals were anesthetized with ether at
the end of 30 days and the blood was collected by syringe from their hearts for estimation of
plasma glucose, TG, HDL, LDL, total cholesterol, CRP and AGEs Results: After measuring the
serum factors and compares the result of the three groups to each other meaningful difference
that shows the positive effect of cucurbita extract has been seen. Conclusion: According to
the results we suggest that squash extract could have positive effect on regulating some of
blood elements like glucose which are under the bad effect of diabetes typel in rats. But more
investigations are needed in this field to demonstrate the real benefits of cucurbita in curing
diabetes and its related signs.
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Introduction:

The global prevalence of diabetes mellitus is rapidly increasing as a result of population aging, urbanization
and associated life style changes .the number of people with diabetes mellitus worldwide has more than
doubled over the past three decades. The number of people globally with diabetes mellitus is projected to rise
to 439 million by 2030, which represents 7.7% of the total adult population of the world aged 20-79 years !l.
Diabetes mellitus is a chronic disorder of carbohydrate, lipid and protein metabolism manifested by elevated
blood glucose level. This disease is caused by a defect in cellular uptake of glucose due to either reduced
insulin secretion or cellular resistance to insulin®. There are two classes of diabetes mellitus known as type
1 diabetes mellitus ( TIDM) and type 2 diabetes mellitus ( T2DM ) . TIDM is much less common with only
5-10% of all diabetes cases being type 1. This type of diabetes usually presents it early in life though can occur
at any age with some cases not being seen until the patient elderly. It is caused by damage to beta cells, which
produce insulin, due to an auto- immune reaction. This damages causes greatly reduced or absent insulin
production®. Clinically, diabetes is an important risk factor or a range of diseases including nephropathy ,
retinopathy , angiopathy and deficiency and it is increasing in prevalence according to some estimates. The
main reason is the beginning of a chain of chemical reaction s (Maillard reaction) after protein glycation, which
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results in the formation of the Schiff base, Amadori
products, and, finally, the advanced glycation end
products (AGEs). AGEs are nonfunctional protein
aggregates that can change the structure and
function of other proteins and can affect the signal
transduction pathways “* Plants are often used in
traditional medicine with over 200 species thought
to be beneficial in the treatment of diabetes. The
cucurbitaceae family, also referred to as cucurbits,
are a group of fruit producing plants. They form a
very large group with approximately 130 genera and
800 species and can be cultivated worldwide. Some
of this species include squash, pumpkins, gourds
and melons. Cucurbits are interesting because they
have been exhibited extensive range of medicinal
properties. It is believed that over 200 plants lower
blood glucose level, including many common plants
such as those belonging to the cucurbitaceae family?.
This family classified as cucurbita pepo, cucurbita
moschata, cucurbita maxima, and cucurbita mixta
according to the texture and shape of their stems
it contains chemicals , including proteins, fibers,
tetra cyclicterpens, saponins, polysaccharides and
minerals®>. Cucurbitaceae is plant family generally
considered to consist of melon, cucurbits and
pumpkins’. The zucchini (cucurbita pepo L.), of
the cucurbitaceae family, has a low calorie but high
nutritional and medical value. These fruits can be
found in many shapes, from spherical to elongated,
and they vary in skin color from dark to light green,
sometimes with fine white mottling or stripes®.
Zucchini (cucurbita pepo L.), a small summer marrow
or green squash, has a similar shape to a ridged
cucumber’. The aim of thisstudy was toobserve the
effect of cucurbita extract on serum factors of STZ
induced diabetic rats including glucose level, lipid
profile (cholesterol, HDL, LDL, TG) and AGEs in
order to comparison the group treated with this
extract withother groups which was as diabetic
control and normal control .

Material and method

Experimental animals:

Male albino- wistar rats, weighing 180-200 g were
obtained from the animal house of Ahvaz jundishapur
University of medical sciences (Iran). Diabetes was
induced by a single intraperitoneal injection of 0.1
M cold sodium citrate buffer (pH 4.5) at a dosage of
50 mg kg! body weight. The animals were allowed
to drink 5% glucose solution for a night in order to
overcome the hypoglycemic effects induced by drug.
The animals blood glucose values were measured by
glucometer at 5™ day of STZ injection and they were

considered as diabetic if the blood glucose was over
200 mg dI"'. The 6™ day after the STZ induction was
considered as the 1** day of treatment period. The rats
were housed in in plastic cages with stainless metal
cover in a room and were kept in the animal house
during the period of treatment.
Experimental set up:
The experimental animals were divided into three
groups. Untreated diabetic with 6 rats, normal
controls with 6 rats and 5 diabetic rats treated with
squash (cucurbita Pepo L.) extract and they were
force fed orally by gavage with 500ml kg! actually 3
ml per day according to rats weigh.
The animals were anesthetized with ether at the end
of 30 days and the blood was collected by syringe
from their hearts for estimation of plasma glucose,
TG, HDL, LDL, total cholesterol and AGEs'.
Preparation of extract:
Fresh ripe fruits of squash (Cucurbita pepo L.)
were obtained from local market. The plants were
grown in Khuzestan, Iran. The average diameter
of fruits was 7 cm. after being leaned with water
and antibacterial detergent. The whole fruit were
processed in an electric domestic extractor, and the
juice was collected. Generally 80 ml of the extract
was obtained from each 100g of the starting crude
material''.
Experimental design
The albino rats were randomly assigned three groups
(A-C) as follows:

Group A-was used as the normal control group
consisted of 6 rats

Group B- diabetic rats treated with squash extract
consisted of 5 rats

Group C- untreated diabetic rats consisted of 6 rats.
Sampling method
At the end of the study bleeding was done for blood
factors measurement on the day 30. After anesthesia,
bleeding was directly done from heart of rats, then
blood samples were collected in tubes, 10 min after
staying blood samples in laboratory environment,
they were centrifuged and then serum harvested for
determining the results'>!3,
Measurement
The measurements were based on enzymatic
colorimetric methods and were done by auto analyzer.
HDL levels after fouling other lipoprotein’s load in
serum with magnesium chloride and phosphotungistic
acid was determined using enzymatic colorimetric
methods. AGE’s measurement was performed by
fluorimetry methods. Glucose measurement also was
done by using enzymatic colorimeteric Methods.
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Statistical Analysis

All the data are expressed as mean + SEM. Statistical
comparisons were performed by one way analysis
of variance (ANOVA). The results were considered
statistically significant if the p values were less than
0.05in most of the cases according to tablel. The
data were analyzed using SPSS vision 16.0"2.

All the Results are set in a tablel.

them the significant antihyperglycemic effect may be
due to the potentiating of plasma Insulin effect by
increasing either the pancreatic secretion of insulin
from the existing B-cells or its release from the
bound Form, as evidenced by the significant increase
in the level of insulin by C. ficifolia fruit extract in
diabetic rats[10]. in other study Gourgue and Champ
and their colleagues in 1992 showed that pectin, as

an important component of plant cell

walls, a water-soluble fiber is found in
Groups A B C P value | abundance in squash and The presence of
variable pectin itself in the squash is considered
glucose  |228.80£136.81 |103.1719.13|313.40188.53 |p=0.05* | 25 @ hypoglycemic factor[17]. Based on
) ; the results of Kazemiand her colleagues
triglycerides |172.40+158.85 [93.16+23.18 |92.40+22.67 P=0.29 . .
research in1389 which were performed
T;l’tal‘l | [7280£11.79  |73.839.86 |66.60+13.01  [P=0.56 | on 28 rats it has been proved that the
cholestero average size of pancreatic islets in the
HDL 33.62+13.01 38.76+4.46 34.28+7.18 P=0.57 group treated Wlth pumpkln Compared
LDL 14.60+2.40 13.16£0.98  [14.60+2.40 P=0.48 | to the diabetic group was increased.
C-reactive This suggests the reconstructive and
protein 0.40+0.25 0.38+0.14 0.56+0.27 P=0.42 regenerative effect of pumpkin powder
AGEs 0.15£031  |044:018 0354026  |p-0.25 | On pancreatic. Following this action
Tablel. A=control group, B=diabetic group treated with squash beta cells increase resulting more insulin

extract, C=untreated diabetic group

Results:

Discussion:

Recently using photochemicals in diabetes treatment
are interested®>. Till now, several pharmacological
properties have been reported for different
kinds of pumpkin (cucurbita pepo) which include
antihyperlipidemic, antioxidant, hepatoprotective'*
anti-carcinogenic, anti-microbial'>!®and antidiabetic
properties'’. This study was conducted to investigate
the effect of squash (cucurbita pepo L.) extract
on glucose and other blood parameters like lipid
profile, CRP and AGE's levels on diabetic rats. the
results showed that p value for glucose was less
than 0.05, so According to that we can say there is
a significant difference in glucose levels among the
normal control group (A) and the diabetic group(B)
treated with squash extract and the untreated diabetic
group (C) . So it can be concluded that squash has
a positive hypoglycemic effect in a dosage of 500
ml kg! on rats. The antidiabetic and ameliorative
effects of cucurbitaceae especially pumpkin have
already been shown during researches on rats. In
fact, results obtained in this research have been
confirmed before in other studies. As Xia and Wang
in 2006 showed, pumpkin methanolic extract reduces
blood glucose levels and increase insulin levels in
streptozotocin induced diabetic rats. According to
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production and secretion. so we can say
that this way the adverse effects caused
by a deficiency of insulin in diabetes partly goes
away's,

Studying results suggest that generally for other
parameters the p values were higher than 0.05 so we
couldn’t say there is a meaningful difference among
the three groups. We didn’t notice a significant
decrease in other parameters after treatment for 30
days. But maybe in long term treatment there would
be positive change for them, because as other studies
showed cucurbita pepo species can effect lipid
profile and even other blood factors.Fibers reduce
plasma LDL level by inhibiting the absorbtion of
cholesterol and bile acids and improving the activity
of LDL receptors, so it could be concluded that
pumpkin reduces the effect of lipids through its
fibers. Fiber can also reduce triglyceride levels by
suppressin lipogenesis in the liver'>?°.The lipid-
reducing properties of cucurbita pepo plant are
partly attributed to the pectin present on it.
Pectin enhances the activity of lipoprotein
lipase in fat tissue and heart, resulting in higher
absorption of triglyceride rich lipoproteins (VLDL
and chylomicron) in tissues other than liver to
promote their breakdown and therefore reducing
triglyceride levels Previous data suggest that diets
rich in pectin facilitate excretion of bile acids which
lead to their synthesis increase from cholesterol
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in the liver and ultimately reduction of blood
cholesterol levels . Since LDL contains the highest
level of cholesterol, LDL is likely to deplete following
a reduction in cholesterol levels?.

Conclusion

According to the results we suggest that squash
extract could have positive effect on regulating
some of blood parameters especially glucose which
is under the bad effect of diabetes type 1 in rats.
But more investigations are needed in this field to

demonstrate the real benefits of cucurbita in curing
diabetes and its related signs.
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