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Abstract
This study aims to determine the effect of
Ketapang leaves crude extract (KLCE) on diabe-
tic mice. Mice were divided into 6 groups: KN
(normal), KD (negative control), KM (positive
control; given 6.5 mg/kg metformin), and KP1
(treatment group, were given 50 mg of KLCE),
KP2 (100 mg of KLCE), and KP3 (200 mg body
weight of KLCE) per kg. Body weight fasting
blood glucose level, tissue glucose tolerance,
and Langerhans islet diameters were analyzed.
The results showed that the administration of
KLCE could increase mice’s body weight, tissue
glucose tolerance, Langerhans islet diameter,
and reduce fasting blood glucose level.
Key words: Antidiabetic; diabetic mice; strep-
tozotocin; Terminalia catappa L.
  Diabetes mellitus (DM) is a multisystem
disorder, which affects about 6% of the world’s
population. One of the most common causes of
DM is obesity that can cause insulin resistan-
ce and translocation of glucose transporter 4
(GLUT-4), resulting in both hyperglycemia and
hypoglycemia (Surya et al., 2014). Ketapang
leaves contain high antioxidant compounds such
as β-carotene, phenol,  avonoids, and tannins
(Ahmad et al., 2014). The exploration of natural
plant products may create a promising medical
treatment. This study aimed to explore the
antioxidant activity of Ketapang leaves crude
extract (KLCE) to overcome diabetic condition
in mice.

Materials and Methods
Ketapang fresh leaves (500 g) were cleaned with

water, cut into pieces, dried, and powdered. The
powder was soaked in ethanol for three days
then  ltered and lyophilized at 45°C to prepare
the crude extract (KLCE). Adult male mice,
(strain Balb/c)3-4 months old, weighing 30 to 40
g were distributed to normal control group (KN),
diabetic group (KD), positive control group (KM),
and three treatment groups of KLCE given the
dose of 50 mg/kg (KP1), 100 mg/kg (KP2), and
200 mg/kg (KP3) body weight. After approxi-
mately two weeks of acclimatization, all mice
groups (except KN) were given 0.3 mL of lard
orally every day for 21 days and then injected
with multiple low-dose Streptozotocin (STZ)
(MLD-STZ) 30 mg/kg body weight intraperito-
neally for  ve consecutive days. The purpose
of lard administration was to create high-fat
diet conditions in mice (Husen et al., 2019b).
Control mice group (KN) was administered by
carboxymethyl cellulose (CMC) during these 26
days. The protocol of STZ induction was adopted
from Furman (2015). Then, all the treatments
groups were administered for 14 days. The
 rst day of treatment was considered as day
1. The body weight and fasting blood glucose
was measured before and after STZ induction,
as well as on the 7th and 14th day of treatment.
The measurement of fasting blood glucose was
done using Accu-Check® Active Test. On the 15th

day, the oral glucose tolerance test (OGTT) was
performed with 10% D-glucose. Blood glucose
levels were estimated at 0, 30, 60, 90, and 120
minutes. Integration of the glucose and insulin
OGTT curves was calculated (Kalyani et al.,
2012). On the 16th day, all mice were sacri ced,
And pancreas were collected. The histological
sections were stained with hematoxylin-eosin
(HE) and observed. Langerhan islets diameters
were measured. The data were analyzed by
using the SPSS 21, One-Way ANOVA followed1Corresponding author : Email : saikhu-a-h@fst.unair.ac.id
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by the Duncan test, and T-test.

Results and Discussion
The increase in blood glucose levels is generally
followed with an increase of free fatty acid
level, which results in mitochondrial superoxide
production, and increase the risk of exposure
to cells by ROS. This increase in superoxide
production can also lead to an increase in NO
caused by the enzyme NO synthase induction.
This condition can interfere with insulin functi-
on and secretion, which later can increase the
complications of DM.
 In the KP1 group, the increase in body
weight was higher than KP2, which was 1.175
g, but the fasting blood glucose level was lower
at 0.5 mg/dL (Fig. 1A and 1B). It means that at
50 mg/dL there is an optimal increase in body
weight while a dose of 200 mg/dL was more
optimal in lowering blood glucose level. The
highest dose of KLCE, KP3 group, experienced
an increase in blood glucose level of 0.75 mg/dL

while body weight has increased by 0.1 g only.
 The Pearson correlation test is 0.021
which means that there is a correlation between
the increase in body weight and changes in
fasting blood glucose level. The direction of
correlation is negative because the value of r is
negative. Therefore, the higher the level of blood
glucose level, the greater the decrease in body
weight. The diabetic condition causes a lack of
energy in the body due to the inability of the
cells to uptake glucose (Ansori et al., 2019). As
feedback to this condition, the body will perform
glycogenolysis, gluconeogenesis, and lipolysis
(Asmat et al., 2016), and these processes will
reduce body weight. When fasting blood glucose
level was lowered, after giving  avonoids, there
is an improvement in pancreatic beta cells in
stimulating insulin release. Adequate insulin
will reduce the use of fat and protein to produce
energy and increase fatty acid synthesis so that
it increases body weight (Husen et al., 2019a).
 The OGTT test is used to examine the cell

Fig 1. Body weight and fasting blood glucose level from each mice group after 14 days of treatment; A: Body weight gain; B:
fasting blood glucose level changes. The different letter indicated a signi cant difference (p = 0.05). The correlation value (r)
is equal to -0.470.

Fig 2. OGTT from all groups; A: blood glucose level every 30 minutes; B: AUC histogram, the different letter indicated a signi -
cant difference (p = 0.05).
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resistance to insulin, damage to pancreatic islet
β-cells, hypoglycemia, acromegaly, and impaired
carbohydrate metabolism. In the KP1 group, the
glucose levels started increasing in 30 minutes
from 125.50 mg/dL to 187.75 mg/dL. After the
injection of D-glucose, the mice experienced
hyperglycemic conditions. The same event was
experienced by the other groups. On Fig. 2B, it
shows that KP1 has the most effective dose with
the AUC value of 16575.00±3005.32. KN and
KM group had no signi cant differences with all
KLCE treatment groups. This proved that all
KLCE treatment groups could improve tissue
glucose tolerance as high as the control group
and the metformin group.
 The effect of KLCE on pancreatic β-cells
has shown the highest diameter of Langerhan
islets in KP 1(132.71 µm) followed by KP2 and
KP3 which were 122.50 µm and 108.54 µm
respectively. The statistical analysis has proved
that KLCE signi cantly ameliorated pancreatic
β-cells, compared to the nontreatment diabetic
group (Fig. 6). Insulin resistance in pancreatic
β-cells can cause caspase pathway activation
and elevated ceramide levels that induce β-cell
apoptosis. The presence of this apoptotic conditi-
on will result in a reduced mass of β-cells in the
pancreatic Langerhans islet and reduced insulin
synthesis (Husen et al., 2017). Therefore, extra
antioxidants from exogenous from consuming
various types of fruits and vegetables are neces-
sary (Purnamasari et al., 2019). Antioxidants,
such as  avonoids and α-tocopherols plays a role
in restoring the sensitivity of insulin receptors
in cells (Evans et al., 2003).

Summary
The result showed that the administration of
KLCE could increase mice’s body weight, tissue
glucose tolerance, Langerhans islet diameter,
and also reduce the fasting blood glucose level.
Hence, it can be suggested that KLCE is a
promising antidiabetic agent due to its active
antioxidant properties.
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Fig 3. Langerhans islet diameter of each mice groups. The
different letter indicated a signi cant difference (p = 0.05).
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