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ABSTRACT 
 

Background: The prevalence of diabetes mellitus (DM) from year to year is increasing. Hyper-
glycemia that occurs in DM is caused by oxidative stress that damages pancreatic β cells. This 
situation can be controlled with synthetic hypoglycemic drugs, but it requires high medical costs. 
Therefore, alternative therapies that are easily available, relatively inexpensive, have potential anti-
hypoglycemia and anti-cholesterolemia which is found in conjoined flasks (Sechium edule (Jacq.) 
Swartz) which contains flavonoids are needed. The purpose of this study was to analyze the 
effectiveness of ethanol extract and fractionation of ethyl acetate extracts of Sami (pumpkin) 
(Sechium edule (Jacq.) Swartz) as anti-hipoglycemia and anti-hypertriglycerides in white male 
wistar rats (Rattus novergius sp.) induced by STZ-NA-HFDD.  
Subjects and Method: A randomized controlled trial was conducted to assess the effectiveness 
of ethanol extract and fractionation of pumpkin fruit ethyl acetate extract. The sample included 
white male wistar rats (Rattus novergius sp.) Hyperglycemia induced by STZ-NA-HFD. The 
dependent variable was triglyceride levels. The independent variables were administration of 
ethanol extract and fractionation of pumpkin fruit ethyl acetate extract. 
Results: Ethyl acetate fraction 45 mg/kgBW better reduce triglyceride levels but statistically does 
not have significant differences between groups. 
Conclusion: The group that received Metformin and the group that was given ethanol extract 45 
mg/kgBW had lower triglyceride levels compared to the other therapy and control groups. 
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BACKGROUND 

Diabetes Mellitus (DM) has become the 10 

biggest diseases that cause death worldwide 

and includes 3 other non-communicable 

diseases such as heart disease, cancer and 

respiratory disease. According to the Inter-

national Diabetes Federation (IDF), in 

2045, 695 million sufferers aged 18-99 

years, as many as 629 million sufferers at 

the age of 20-79 years will suffer from DM 

(IDF, 2017). In 2015, the proportion of 

deaths in Indonesia due to diabetes reached 

6% (WHO, 2016).  

The state of hyperglycemia can be 

modeled in experimental animals by using 

streptozotocin which stimulates the forma-

tion of free radicals in the mitochondria 

resulting in destruction of pancreatic β cells 

(Cheng et al., 2017), so that destruction is 

not total, nicotinamide administration par-

tially protects pancreatic β cells (Kishore et 

al. , 2017). The addition of high fat intake in 

mice and changing the incoming calories 
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more than the outgoing can trigger an 

increase in triglycerides and glucose levels 

resulting in insulin resistance (Skovsø, 

2014). Mice induced by streptozotocin 

(STZ) will experience increased lipids 

through adequate absorption of glucose, 

sucrose, and triglycerides through the small 

intestine so that the villous epithelium 

experiences hyperplasia which will more 

quickly absorb all the fat nutrients from the 

small intestine (Omae et al., 2006; Hartz at 

al., 2018). There are 3 mechanisms of 

hyper-lipidemia in type 2 DM namely: first, 

insulin resistance causes uncontrolled tri-

glyceride lipolysis in adipocytes and myo-

cytes so that fatty acids return to the liver 

and stimulate the liver to produce very low 

density lipoprotein (VLDL), secondly the 

liver fails to degrade apoliprotein which 

indirectly causes the overproduction of apo-

lipoprotein B (apoB) and VLDL, thirdly the 

expression of CIII apoliporotein in insulin 

resistance contributes to over production of 

VLDL. Increased lipid levels correlate with 

the incidence of cardiovascular disease. The 

adverse effects of DM can be controlled by 

using conventional medicines so far, but 

the health BPJS incurred DM medical 

expenses of Rp 9.2 trillion (BPJS, 2017). 

Surely it will be an economic burden so that 

an economical and efficacious therapy is 

needed, derived from natural ingredients 

containing flavonoids, has the potential as 

an antihipoglycemia and antihyperlipide-

mia, one of which is found in chayote (Se-

chiumedule (Jacq.) Swartz). Siahaan et al. 

(2016) and Siahaan et al. (2017) showed 

that plant ethanol extract was able to 

reduce blood sugar levels (KGD) and oxi-

dative stress and improve the diameter of 

mice pancreas β cells. The biological effects 

of flavonoids Sechiumedule (Jacq.) Swartz 

are anti-hyperglycemic, anti-gastric ulcer 

(Firdous et al., 2012; Sateesh et al., 2012), 

cell anti-proliferative (Salazar et al., 2017), 

anti-colesterolemia (Listianasari, 2017) 

even its root extract is used as an antihyper-

tensive (Earl et al., 2014). The many bene-

fits of conjoined pumpkin but have not 

been studied intensively. Though these 

alternative drugs are easy to obtain, rela-

tively inexpensive compared to synthetic 

oral hypoglycemia drugs. It would be very 

useful to anticipate the high cost of treat-

ment given the increasing number of people 

with DM in the future.  

 

SUBJECTS AND METHOD 

1. Study Design 

A randomized controlled trial was con-

ducted to assess the effectiveness of ethanol 

extract and fractionation of pumpkin fruit 

ethyl acetate extract. The study was con-

ducted at the Integrated Laboratory of the 

Faculty of Medicine, Methodist University 

of Indonesia and the Medan Medilab 

clinical laboratory. 

2. Study Sample 

The sample included male white Wistar rats 

(Rattus novergius sp.) Hyperglycemia 

induced by STZ-NA-HFD. The inclusion 

criteria were 2.5 - 3 months of age, body 

weight of 180-220 grams, male and healthy 

condition (active and not disabled). Male 

rats with KGD <250 mg/dl will be ruled out 

and the Test Drop criteria will be applied if 

the subjects suffer from illness or death so 

that they do not meet the research 

procedure in which it takes 21 days.  

3. Study Variables 

The dependent variable was triglyceride. 

The independent variables were adminis-

tration of ethanol extract and fractionation 

of pumpkin fruit ethyl acetate extract. 

 

RESULTS 

The triglyceride levels of male rats given 

extract for 21 days can be seen in Table 1. 

Table 1 shows that the lowest trigly-

ceride levels were in group K which 
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received Metformin 40.5 mg/kgBW, p.o 

followed by group E who were given 

ethanol extract of squash 45 mg/kgBW, p.o 

but statistically there were no significant 

differences between groups. 

Table 1. Rat Triglyceride Levels 
Group Triglyceride p 

Mean  SD 
A 65.98 8.31  

 
 
 

0.124 

B 117.85 29.09 
C 147.78 106.20 
D 77.76 12.48 
E 65.77 12.65 
F 86.38 30.28 
G 104.64 38.83 
H 70.08 24.20 
I 105.87 25.30 
J 68.89 12.97 
K 60.71 21.43  

A: negative control (normal), B: Positive control, induced Streptozotocin 50 mg/ kgBW + 
nicotinamide (120 mg/ kg), C: positive control, induced Streptozotocin 45 mg/ kgBB + HFD, D: 
positive control, induced nicotinamide 110 mg/ kgBW + HFD, E: Streptozotocin-induced 
treatment group 45 mg/ KgBW + nicotinamide 110 mg/ KgBW + HFD with ethanol extract of 
conjoined pumpkin fruit 45 mg/ kgBW, po, F: the treatment group induced by Streptozotocin 45 
mg/ KgBW + HFD with ethanol extract of conjoined pumpkin fruit 45 mg/ kgBW, po, F: the 
treatment group induced by Streptozotocin 45 mg/ KgBW + nicotinamide 110 mg/ KgBW + HFD 
with ethanolic extract of chayote 100 mg / kgBB, po, G: Streptozotocin-induced treatment group 
45 mg/KgBW + nicotinamide 110 mg/ KgBW + HFD with ethanol extract of pumpkin fruit 150 
mg/kgB, po, H: treatment group induced 45 mg/ KgBW + nicotinamide 110 mg/ KgBB + HFD 
with fractionation of ethyl acetate conjoined pumpkin fruit 45 mg / kgBB, po, I: treatment group 
induced Streptozotocin 45 mg/KgBW + nicotinamide 110 mg/kgBW + HFD with ethyl acetate 
fractionation of conjoined pumpkin 100 mg/kgBB, po, J: group of the treatment was induced 
Streptozotocin 45 mg/KgBW + nicotinamide 110 mg/ KgBW + HFD with fractionation of ethyl 
acetate conjoined pumpkin fruit 150 mg/kgBW, po, K: the treatment group was induced 
Streptozotocin 45 mg/KgBW + nicotinamide 110 mg/ KGB + meth 40.5 mg/ kgBW (Perkeni, 
2015). 

 
DISCUSSION 

Insulin resistance that occurs in diabetes 

mellitus causes changes in plasma lipopro-

tein in the form of hypertriglyceridemia, a 

decrease in plasma high density lipoprotein 

(HDL) cholesterol, low density lipoprotein 

(LDL) to be smaller, known as VLDL, more 

atherogenic (Goldberg, 2001). In this study 

all control groups continued to experience 

hypertriglyceridemia, this proves that this 

research method by giving STZ 45 mg/ 

KgBW, NA 110 mg/ HgBW and HFD is able 

to increase lipids in experimental animals, 

this study is also in line with He, L where 

the experimental animals are modeled DM 

type 1 experiencing hypertriglyceremia and 

hypercholesterolemia (He et al., 2015). 

The group given ethanol extract 45 

mg/ kgBW was able to reduce triglycerides 

lower than the negative control group who 

did not get induction, but metformin had a 

better antihyperlipidemia effect than etha-

nol extract although statistically had no 

difference. Metformin in addition to being 

an antihyperglycaemia that works extra-

pankreas inhibits gluconeogenesis without 

stimulating insulin production (Zhang, et 

al., 2018) also acts as an antihyperlipidemia 

by disrupting lipogenesis (Rena, et al., 

2017).  
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Flavonoids in ethanol extract are 

powerful polyphenols and antioxidants, 

able to reduce serum lipid and cholesterol 

levels to prevent atheroscleosis. Wu et al., 

(2014) investigated the extracts of shoot 

polyphenols Sechiumedule (Jacq.) Swartz 

was able to stimulate lipolysis through 

AMP-activating protein kinase (AMPK) by 

increasing catabolism and disrupting the 

activity of enzymes that play an important 

role in lipid metabolism such as HMG-CoA 

reductase (AMPK) HMGCoR) and (fatty 

acid synthase) FAS. 

This study is also in line with Neeraja 

et al. which shows that ethanol extract can 

reduce total cholesterol, triglyceride, LDL 

and VLDL serum levels, but there is a 

difference inNeeraja's study, the extract 

dose of 200 mg/KgBW is better at reducing 

serum lipid levels and has significant differ-

rences between groups (Neeraja, 2015). Lis-

tianasari et al. (2017) investigated pumpkin 

fruit juice containing flavonoids and phe-

nols to reduce serum triglierides. Flavo-

noids increase lipoprotein lipase activity 

while phenols work in the liver and intes-

tine to inhibit lipoprotein secretion, inhibit 

the process of esterification and synthesis 

of Apo B-48 and Apo B-100 so that blood 

triglyceride levels fall. 
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