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ABSTRACT

Introduction: Diabetes Mellitus is chronic metabolic disorders characterized by persistent high blood glucose due 
to impaired insulin secretion or insulin resistance. Garcinia cambogia or Malabar tamarind is a tropical fruit, wide-
ly grown in South Asia and Southeast Asia including Indonesia. It is used for food condiment and flavouring and 
also popular as weight-loss supplement. Garcinia cambogia contains high amount Hydroxy-citric acid (HCA), an 
active component have shown increased hepatic glycogen synthesis and increased serotonin release  in the  brain 
that  leading an appetite-suppression effect, which finally decrease body weight. HCA has also been reported could 
also increase of alpha amylase and intestinal alpha-glucosidase that leading reduction carbohydrate metabolism, 
however further benefit in diabetes has not been yet elucidated. The aim to this  study was to determine the effects 
of Garcinia cambogia  400 mg/kg body weight (BW) on blood glucose and body weight  in streptozotocin-induced 
diabetic rat after 28 days of decoction. Methods: This experimental study was done in acute diabetic rats using 50 
mg/kg BW streptozotocin injection. Garcinia cambogia extract were given daily at 400 mg/kg BW for 28 days. Body 
weight and blood glucose were analysed according to protocol. Results: This study showed significant reduction of 
blood glucose  (p<0.05), however body weight did not differ significantly after 28 days of decoction. Conclusion: 
Garcinia cambogia 400 mg/kg BW gave short term effects to reduce blood glucose in diabetic rat after 28 days of 
decoction. Therefore, Garcinia cambogia may give beneficial effect on diabetic treatment. 
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INTRODUCTION

Diabetes Mellitus  is chronic metabolic disease 
characterized by persistent hyperglycemia or high 
blood glucose, due to impaired insulin secretion or 
insulin resistance (1,2).  There are  422 million people 
with diabetes worldwide according to the World Health 
Organization (WHO)  and  number of people with these 
diseases is predicted to double by 2030. Half of them 
spread across Asia, especially India, China, Pakistan, 
and Indonesia (1,2).

While the treatment of diabetes has made significant 
progress in the past three decades, result of  medical 
treatment in patient is still far from perfect. Some 
treatment involves medicinal use of plants or herbal are 
suggested. Most plants contain terpenoids, alkaloids, 
glycosides carotenoids, flavonoids showed anti-

hyperglycaemic effects. The effects anti-hyperglycaemic 
from herbals  due to their potential are to build up the 
performance of pancreatic tissue to increase  insulin 
secretions or reduce glucose absorption in intestinal.

Indonesia  as a mega biodiversity country is endowed 
with a rich natural resource as a national asset that need 
to be explored. Traditional herbal plants is used  as 
an alternative or additional therapy since its relatively 
cheap and usually easy to find around residential areas.  
Garcinia cambogia is a tropical fruit widely grown in 
Indonesia that originated from India and resembled 
a mini pumpkin used in the kitchen as condiment 
and flavour enhancer in daily cooking for centuries, 
especially Malay cuisine. 

Hydroxycitric acid (HCA), which is an active component 
in Garcinia cambogia were found to have the benefit to 
increase rates of hepatic glycogen synthesis, to supress 
food intake and decrease body weight gain (3). HCA 
has also been reported to increase serotonin release 
in the  brain that lead an appetite-suppression effect 
and commonly consumed to help lose weight (4,5,6). 
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HCA has also been reported could increase intestinal 
alpha-glucosidase and alpha amylase  that leading 
carbohydrate metabolism reduction  and decrease 
blood sugar levels (5,7)

One of animal studies using female rats of the Charles 
River CD strain have confirmed that consumption of 
HCA, one of active compound from Garcinia cambogia, 
significantly reduce appetite which subsequently 
reduce food intake in rats  and  the body weight (8). 
Additionally, the effects of HCA on diabetes have not yet 
been elucidated mainly because the clinical studies have 
not proven the dose and duration HCA-based medicine. 
Rasha et al study  have proven that 100 mg/kg bodyweight 
(BW) and 200 mg/kg  BW of Garcinia cambogia extract 
could decrease blood  glucose  level,  while Mahmoud  
et al study showed significant decreased in body weight 
and lipid profile (9,10). However, a lack of evidence on 
the role of Garcinia cambogia as an anti-diabetic agent 
is still need to be clarified (11).

Therefore the aim  to this study was  determine the  
effects of Garcinia cambogia 400 mg/kg BW on body 
weight and blood glucose in streptozotocin-induced 
diabetic rat after 28 days of decoction.  
 
MATERIALS AND METHODS

Research Design
The design of this study was experimental research using 
normal and diabetic rats with the Garcinia cambogia 
(C) extract as the treatment intervention. This study 
used four groups of rats including normal rats without 
treatment as diabetic negative control (N), normal rats 
with treatment (NC), diabetic rats without treatment 
as diabetic positive control (D) and diabetic rats with 
treatment (DC). Minimum number of mice in each 
group were estimated in accordance with the Federer 
method. In this study, minimum number of mice in each 
group are four.

Diabetic Rat Model
Male Sprague Dawley rats with the weight of 150 to 
160 g were intraperitoneally injected with single dose 
of 50 mg/kg BW streptozotocin (STZ) dissolved in citrate 
buffer (pH 4) according to the previous guideline acute 
diabetic rats’ protocol (12). Five days after the injection, 
blood glucose (BG) level was analysed with the Medi-
safe glucose strip and rats with BG ≥ 300 mg/dL were 
considered as diabetes. Rats were randomly divided 
into four groups; 1. diabetic rats without treatment (D, 
n=6), 2. diabetic rats received 400 mg/kgBW Garcinia 
cambogia extract (DC, n = 5, due to sudden death of 1 
rat), 3. normal rats (N, n= 6) and 4. normal rats received 
400 mg/kgBW Garcinia cambogia extract (NC, n = 6).

First day treatment was started after 5 days injection of 
STZ. During the treatment phase, rats were maintained 
with careful supervision, received food and water, and 

weighed regularly. All animals were managed under 
the ethical guidelines for animal experiment. This study 
was approved by Ethical Approval number Un. 01/F10/
KP.01.1/KE. SP/06.05.006/2017.

Garcinia cambogia extract
Garcinia cambogia fruit was extracted in the Bogor 
Agriculture Institute according to their procedure of 
extraction.  First the leaves of Garcinia cambogia were 
put through a blender. After that, they were sieved then 
all that remains are fine ground leaves. The ground 
leaves were mixed by 70% ethanol with the ratio 10 mg 
of ground leaves in 100 ml of 70% ethanol. The mixture 
was added into a hot plate stirrer for 5 hours, then 
went through a micro filter to become a liquid version 
of Garcinia cambogia extract. The liquid then was 
evaporated to make dry or solid extract (13). The dry 
extract powder was mixed with aquadest when given 
to both diabetic and normal rats for 28 days by oral 
gavage. This extract was certified by Bogor Agricultural 
Institute number of 6295/IPH.3/KS/XI/2015. 

Blood glucose measurement
The non-fasting blood glucose was measured day 1 or 
first day of extract treatment and day 28 or last day of 
extract treatment using Medi-safe blood glucose strips as 
instructed by the protocol Terumo, Inc.,Tokyo. 

Toxicity studies
According to Taher et al and Shubasree et al studies, no 
acute toxicity was found when injecting below 2000 mg/
kg of Garcinia mangostana pericarp extract in the rats. 
The dose selected for this study was 1/5 of the maximum 
dose (14,15). Previous study showed impaired liver 
function in the administration of HCA, causing elevation 
in ALT and AST plasma levels. Taher has been reported  
hepatotoxicity and other studies also showed  similar 
results (14,15,16,17). 

Statistical analysis
Data were analyzed as means and standard deviation 
(SD). Mann Whitney analysis was performed to make 
comparison among groups. Statistical significances were 
defined as probability value (p <0.05).

RESULTS

Animal diabetic model
Animal diabetic model is confirmed five days after the 
STZ peritoneal  injection. First  day of the study, blood 
glucose (BG)  was significantly higher in the diabetes  
group compared to the normal rat group (p<0.01), 
however, no significant difference BG  was observed in 
the diabetes without treatment (D) group  and diabetes 
with extract (DC)  group, suggesting an equal baseline 
for both diabetic groups. 

Garcinia cambogia effect on body weight
Figure 1 represented body weight of the rats after 28 
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days. It showed that diabetic rats tend to have lower 
body weight  and also showed  that  the rats given 
Garcinia cambogia tends to have a lower bodyweight 
when compared to its counterpart ( NC VS N, DC VS 
D). But  Mann Whitney test showed there were  no 
significant  difference of body weight between the D 
and DC group after 28 days  (p>0.5).

Garcinia cambogia effect on BG
Figure 2 represented blood glucose level among groups 
after 28 days decoction. The blood glucose level 
remained significantly high above 400 mg/dL  in the 
D group compared to the N group. Daily decoction of 
400 mg/kg BW Garcinia cambogia extract did not alter 
blood glucose level in the N group so that no significant 
difference of blood glucose level observed between the N 
and the NC group (p<0.05). Conversely, daily decoction 
in diabetic rat ( DC)  could gradually reduce BG level 
to 388.67±172.44 mg/dl after 28 days decoction. It 
also showed that the rats with extract tends to have a 
lower blood glucose level. Mann Whitney test showed 
significant decreased blood glucose  in  diabetic rat with 
Garcinia cambogia extract (DC) compared to diabetic 
without Garcinia cambogia extract (D)  (p<0.05)  as also 
showed in Figure 2.

DISCUSSION

The salient finding of this study were: (1) Significant 
hyperglycemia was observed in diabetic rat 5 days after 
the injection of 50 mg/kg BW STZ and the hyperglycemia 
remained high up to day 28 confirming diabetic model 
(2) Daily decoction of Garcinia cambogia 400 mg/kg 
BW gradually decreased blood glucose with significant 
result was achieved after 28 days.

Garcinia cambogia has been widely reported as a 
weight-reduction agent. Its main component was 
hydroxycitric acid (HCA), which can be found in its fruit 
rind (up to its 30 percent by weight). Despite of Garcinia 
cambogia role as a rich source for hydroxycitric acid, 
it also possesses an antioxidant activity (18,19). Recent 
evidence has further shown that administration of 
Garcinia cambogia not only reduced the body weight 
but also blood glucose in  diabetes (20). 

This study showed that daily decoction of Garcinia 
cambogia extract for 28 days significantly reduce blood 
glucose in diabetic rats. This improvement possibly 
mediated at least in part through the antioxidant role of 
Garcinia cambogia. 

But  this  study  showed  non-significant decrease in 
body weight with Garcinia cambogia extract treatment, 
although Mahmoud et al study  showed a statistically 
significant decrease in body weight on 400 mg/kg of 
Garcinia cambogia  extract (10).  But  meta-analysis  
by  Onakpoya et al  also stated  that  HCA in Garcinia 
cambogia extract may cause weight loss, but not 
statistically significant (5). 

This study also  showed that there were significantly 
decrease in blood glucose levels after 28 days of 400 
mg/kg daily administration of the Garcinia cambogia 
extract in diabetic rat. This result was  similar with  Taher 
et al study that showed while given 400 mg Garcinia 
mangostana extract  daily can cause a significant drop 
in blood glucose levels after 28 days (14). Rasha et  al 
also stated that there are statistically significant reduce 
in blood glucose level when they administered only 200 
mg/kg daily extract of the Garcinia cambogia (9).

CONCLUSION

In conclusion, Garcinia cambogia 400 mg/kg BW 
gave short term effects on blood glucose reduction in  
diabetic rat after 28 days of decoction,  despite without  
body weight reduction effects. Garcinia cambogia may 
give beneficial effect on diabetic treatment. Further 
exploration on dose and duration are fully required. 
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Figure 1: The Effects of Daily Decoction of Garcinia Cambo-
gia Extract after 28 days on Body Weight
Day 28 = Day 28 of extract treatment. N = Normal; NC = Normal with 400 mg/
kg BW Garcinia cambogia ; D = Diabetes; DC = Diabetes with Garcinia cambo-
gia treatment, NS* = Not Significant (p>0.05).

Figure 2:The Effects of Daily Decoction of Garcinia Cambogia 
Extract after  28 days on Blood Glucose Level 
Day 28 = Day 28 of extract treatment. N = Normal; NC = Normal with 400 mg/
kg BW Garcinia cambogia, D = Diabetes; DC = Diabetes with Garcinia cambo-
gia treatment, S* = significant (p<0.05).
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