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ABSTRACT
Objective: The aim of this research is to evaluate the antidiabetic effect of pumpkin seed powder in streptozotocin (STZ)-induced diabetic mice.

Methods: Pumpkin seed was used in seed powder suspension form and then evaluate the phytochemical screening and induced diabetic mice using
STZ.
Results: The phytochemical screening showed that pumpkin seed powder has various of phytochemical compounds. The pumpkin seed powder (dose
level 100, 150, and 200 mg/kg bw) showed a significant reduction of blood glucose.
Conclusions: Pumpkin seed powder significantly decreases blood glucose level in STZ-induced mice.
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INTRODUCTION
Diabetes mellitus (DM) is a complex chronic condition that is a major
source of poor health throughout the world. This situation is an
endocrine disorder that affects various systems in the body. Initially, this
metabolic disease begins with glucose insufficiency that causes insulin
resistance; as a result, the body fails to maintain glucose homeostasis so
that occurs glucose intolerance [1].
DM greatly affects human life, regardless of its socio-economic profile
and geographical location; therefore, it is important to limit the surge
in diabetes and its complications. Many patients who use alternative
therapies such as herbal medicines that are familiar in developing
countries because of the relatively lower side effects compared to
conventional antidiabetic drugs [2].

One of the plants used as ingredients for traditional medicine is pumpkin
(Cucurbita moschata). Pumpkin has many benefits; this is because
there are many nutrients in it. Pumpkin has long been consumed by
the public as a daily food in various processed forms such as being
steamed, rejected, boiled, and steamed [3]. In the flesh of pumpkin
contains active compounds such as saponins, tannins, and flavonoids.
According to Novarianti [4], extracts of pumpkin seed also contain
flavonoids, saponins, tannins, and triterpenoids-steroids. Pumpkin is
a traditional vegetable in many countries and is believed to have a lot
of health benefits such as anticancer, antioxidant, antihyperlipidemic,
and antimicrobial [5-8]. It is not known whether the active substance
was more abundant in the extract form. To get all the active substances,
pumpkin seed powder was used in this study. The aim of this study
was to evaluate the antidiabetic effect of pumpkin seed powder in the
streptozotocin (STZ)-induced mice.
METHODS

Plant collection and preparation
Fresh pumpkin was collected from the local area of Medan (North
Sumatera, Indonesia) and authenticated by the Indonesian Institute
of Sciences: Research Center for Biology. The seeds of pumpkin were

collected, washed, dried, and mashed into the powder. The powder was
suspended in sodium carboxymethyl cellulose (CMC) 0.5%.

Preliminary phytochemical screening
Phytochemical screening was carried out pumpkin seeds powder
included examining the chemical secondary metabolites of alkaloids,
flavonoids, tannins, triterpenoids, and steroids. The preliminary
phytochemical screening was using widely used methods [9-12].

Preparation of animals
Healthy adult male mice (20–35 g body weight) were obtained from the
animal house of Faculty of Pharmacy, University of Sumatera Utara. Mice
were housed in a polycarbonate cages in a room with 12 h day-night
circle. They were fed on a standard pellet diet and water ad libitum. The
study was approved by Animal Research Ethics Committees (AREC) of
University of Sumatera Utara (AREC Reg. No:796/KEPH-FMIPA/2016)
and the experiments were conducted according to the ethical norms
and AREC guidelines.
Experimental design
The diabetic mice were induced in overnight fasted mice by a single
intraperitoneal injection of 55 mg/kg of STZ, freshly dissolved in citrate
buffer (pH 4.5). After 3 days of STZ injection, mice with fasting glucose
above 200 mg/dl were considered as diabetic and included in the study
(Marbun, 2017). The mice were divided into six groups; each group
consists of five mice. The groups were administered with sodium CMC
0.5% (control group):
Table 1: Phytochemical screening result of pumpkin seed
powder

No

Phytochemical compounds

Result

1
2
3
4
5

Alkaloids
Flavonoids
Saponins
Tannins
Triterpenoid/Steroids

Negative
Positive
Positive
Positive
Positive
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Table 2: Effect of pumpkin seed powder seed on blood glucose level in diabetic mice
Group
I
II
III
IV
V
VI

Blood glucose level (mg/dl)
0h

3rd day

5th day

7th day

9th day

11th day

13th day

15th day

84±5.34
303±3.92*
300±3.1
309±10.85
311±3.1
302±17.8

86±3.92
311.3±6.53*
217.6±4.3**
262.67±1.47**
241.33±5.37**
232.67±1.1

89.67±3.54
311±3.93*
154.3±4.13**
223.33±3.89**
186±3.1**
165.33±1.2

86.67±5.81
317.33±3.89*
127.6±4.17**
162±6.5**
120±5.34**
108±1.1

87.33±5.60
322±4.17*
116.67±3.92**
122±5.34**
112±5.81**
90±0.68

87±3.93
329.3±4.51*
108.67±6.51**
1106.33±5.34**
100.33±3.92**
80±0.78

88±6.09
329.33±4.46*
103.33±2.25**
101.67±3.92**
97.33±5.34**
75±3.92

89.06±6.37
328.66±5.81*
100.67±6.09**
90.33±6.5**
87±2.1**
70.33±6.09

Values are given as mean±SEM for three mice in each group. *p<0.001 diabetic group was compared with normal group. **p<0.001 was compared with the diabetic
group. SEM: Standard error of mean
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Fig. 1: Effect of pumpkin flesh and seeds ethanolic extract on blood glucose level in diabetic mice (mg/dl)
•
•
•
•
•
•

Group I: Normal control mice given normal pellet and CMC 0.5% b/v
Group II: Negative control (induced by STZ)
Group III: Mice were induced by STZ and treated with glibenclamide
(0.65 mg/kg bw)
Group IV: Mice were induced by STZ and treated with pumpkin seed
powder (100 mg/kg bw)
Group V: Mice were induced by STZ and treated with pumpkin seed
powder (150 mg/kg bw)
Group VI: Mice were induced by STZ and treated with pumpkin seed
powder (200 mg/kgbw).

The powder of pumpkin seed was given daily through oral way for
15 days.
Statistical analysis
The glucose levels were determined by triplicates and expressed as
mean±Standard error of the mean. The significant difference of data
between different groups was compared by ANOVA.
RESULTS

Phytochemical screening of pumpkin flesh and seeds ethanolic
extracts
Screening results of pumpkin flesh and seeds ethanolic extract showed
different chemical compound in different extract. The results of
phytochemical can be seen in Table 1.

Effect of pumpkin seed powder on diabetic mice
As shown in Fig. 1 and Table 2, injection of STZ raised the blood glucose
compared to normal group, while the glibenclamide and pumpkin seed
powder showed significant change compared to the negative control
group. Therefore, pumpkin seed powder may act through a similar
mechanism to that glibenclamide.
DISCUSSION

DM is the most common multifactorial chronic disease and known
as a very common metabolic disorder of human endocrine systems
such as abnormal insulin production or metabolism and chronic

hyperglycemia [13,14]. STZ is well known for its selective pancreatic
islets β-cell cytotoxicity and has extensively used to induce diabetes
in an experimental rat model. It interferes with the cellular metabolic
oxidative mechanism. Glibenclamide is often used as a standard
antidiabetic drug in STZ-induced moderate diabetes to compare the
efficacy of a variety of hypoglycemic compounds or plant extracts.
The antidiabetic results indicated that the pumpkin seed powder
showed a significant antidiabetic activity, which almost the same as
glibenclamide. The possible mechanism might be the potentiating
and stimulate of pancreatic secretion of insulin from existing
β-cell [15]. Another possibility is because the flavonoids can protect
the DNA from the oxidative damage so that it can resist the problem
in β-cell [16,17].
CONCLUSIONS

This study demonstrated that pumpkin seed powder can effectively
decrease blood glucose level in diabetic mice. Further, clinical studies
are required to support this proposal and also to establish the beneficial
effects of pumpkin seed on blood glucose levels and insulin resistance.
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