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ABSTRACT 
This study determined the antihyperglycemic and antioxidant activity of nanoemulsion extracts of M. affine leaves in 
alloxan-induced rats. This research used 24 male Wistar rats around three months old which grouped as normal 
(untreated), negative control (treated with carboxymethyl cellulose sodium/Na-CMC,), positive control (treated with 
glibenclamide), and various concentration (30, 60, and 90%) of nanoemulsion extract of M affine leaves groups. The 
extract of M. affine leaves had an antioxidant activity with IC50 5.30 ppm, categorized as a very strong antioxidant. 
Furthermore, the administration of this extract decreased glucose levels in antihyperglycemic rats.  We concluded 
that M. affine leaves extract potential as antioxidants and be developed as an ingredient for diabetic drugs.  
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Diabetes mellitus is a metabolic disorder that causes 
various complications. According to WHO, 
diabetic’s incidences in Indonesia in 2000 were 
around 8.4 million and will be increased to 21.3 
million in 2030 (Suharmiati, 2003). Currently, 
diabetes treatment is done by consuming synthetic 
drugs and maintaining a diet. Clinical management 
using synthetic drugs may cause irritation, resistance, 
and infection. Glibenclamide is an anti-
hyperglycemic drug that is commonly used for the 
treatment of type 2 diabetes mellitus and has 
promising new medical indications. However, this 
drug is associated with high rates of serious 
hypoglycemic episodes as a result of its 
pharmacological activity (Hernández-Abad et al., 
2019). Glibenclamide spurs potassium channel 
activation (Assis et al., 2018). 
 One of the natural approaches to overcome 
hyperglycemia is by consuming natural ingredients 
available in the environment. One of the plants 
which has antihyperglycemic potential namely 

“senggani” leaf from Aceh, Indonesia. Traditionally, 
Aceh people consume these leaves to reduce 
diabetes. Melastoma malabathricum leaf contains 
triterpene, alpha-amyrin, quercitrin, quercetin, and 
kaempferol-3-O- (2 '', 6 '' - di-Op-trans-coumaroyl) -
β glucoside (Hasnah et al., 2010). Flavonoids play a 
role in preventing diabetes and its complications 
(Jack, 2012). Some research has proven that plants 
containing flavonoids are able to fight diabetes 
mellitus (Brahmachari, 2011). The administration of 
ethanolic extract of Melastoma malabathricum leaf by 
400 mg/kg body weight can reduce glucose levels in 
diabetic mice (Sahara et al., 2019), ethanolic extract 
of M. malabathricum leaves has significant antidiabetic 
and antihyperlipidemic activity in diabetic rats 
(Karappasamy et al., 2014). However, this research 
uses M. affine, which belongs to the same genus as M. 
malabathrium, leaves extraction method carried out by 
nanoemulsion technique, one of the advantages of 
nanoemulsion technique is that it is easily absorbed 
by the small intestine wall thereby increasing the 
bioavailability of a compound. The rate of 
absorption of nano herbal in the human body can 
almost reach 100% (Poulain & Nakache, 1998). At 
present, there has never been reported the effect of 
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nanoemulsion-based of M. affine leaves extract in 
diabetic conditions. The aim of this study was to 
determine the antihyperglycemic and antioxidant 
activity of nanoemulsion extracts of M. affine leaves 
in alloxan-induced rats. 
 The research was carried out at the Laboratory 
of Animal, Universitas Syiah Kuala. The preparation 
of M. affine leaves nanoemulsion extract was carried 
out at the Laboratory of Biology and Chemistry 
Faculty of Teacher Training and Education, 
Universitas Syiah Kuala, and Laboratory of 
Pharmacology, Faculty of Veterinary Medicine, 
Universitas Syiah Kuala. Antioxidant activity test was 
carried out at the Laboratory of Chemistry, Faculty 
of Teacher Training Education, Universitas Syiah 
Kuala. 
 This research used 24 male Wistar rats three 
months old with an average of body weight 180-200 
gram. The rats were divided into 6 groups: N 
(normal group, untreated), NC (negative control, 
treated with carboxymethyl cellulose sodium/Na-
CMC), PC (positive control, treated with 
glibenclamide), and nanoemulsion extract of M affine 
leaves groups: P1 (30 % of nanoemulsion extract of 
M. affine leaves), P2 (60 % of nanoemulsion extract 
of M. affine leaves), and P3 (90 % of nanoemulsion 
extract of M. affine leaves). The extract treatment was 
given orally once a day for 21 days. 

Three kilograms of M. affine leaves were 
weighed, washed thoroughly, and air-dried for ± 3 
days. After dry, these leaves were blended until 
smooth. Maceration was done with leaves powder 
and a 96 % ethanol ratio of 1:10 for 2 days to 
withdraw all the compounds contained in M. affine 
leaves. The preparation nanoemulsion of M. affine 
leaves extract includes the oil phase and water phase. 
The oil phase is a mixture of 180 mL of M. affine 
leaves extract and the water phase consists of 180 
gram of maltodextrin, 18 mL tween 80, and 102 mL 
of phosphate buffer solution. Homogenization of 
the oil phase in the water phase was done using 
centrifugation at 15,000 rpm for 15 min (Safrida et 
al., 2020) 

The Antioxidant activity test was done using 
the DPPH (2,2 –difenil -1-pikrilhidrazil) method. 
The test was carried with 0.5 mL sample solution at 
various concentrations (2, 4, 6, 8, and 10 ppm) to 
create a standard curve. 3.5 mL of DPPH was added 
to each solution. Homogenization was processed 
with vortex and incubated at 37 °C in a dark room. 
The absorbance was measured at the wavelength of 
517 nm using a spectrophotometer (X Series UV 
VIS 100 DA-X) (Musri et al., 2017). 

The use of experimental animals in this study 
is in accordance with the code of ethics with ethical 
clearance (Ref: 5/KEPH/I/2020) from the Faculty 

of Veterinary Medicine, Universitas Syiah Kuala. 
Rats were kept in animal cages. Cages were cleaned 
before used by spraying formalin 10 % as a 
disinfectant. Cages were placed at room temperature 
and get indirect light. Animal cages were wire cages. 
Food and drink were administrated to rat in 
containers, cages were cleaned every day. The rats 
were acclimatized for 1 week and food was provided 
ad libitum. The initial blood glucose level was 
measured after being fasted for 8-12 h. Furthermore, 
rats were injected by intraperitoneal with alloxan 120 
mg kg-1 body weight. Blood glucose was measured 
after alloxan induction. One week after alloxan 
injection, fasting blood glucose was measured to 
verify the incidence of hyperglycemic. Rats are 
declared hyperglycemic if glucose concentration 
above 200 mg dL˗1, the rats were treated with the 
extract of M. affine orally. 

Rat’s blood glucose examination was done 
using Gluco Dr strips. Blood was drawn from the tip 
of the rat's tail with a little massage and then pierced 
with a sterile needle ± as deep as ≤ 0.5 cm. Blood 
was taken from the tail of the rats and then dropped 
on a blood glucose strip. The blood glucose level 
was indicated on the numbers read on the blood 
sugar strips. Examination of blood sugar levels was 
done on day 0, 7, 14, and 21 after alloxan injection. 

A compound has a very strong antioxidant if 
the IC50 is less than 50 ppm, strong (50-100 ppm), 
moderate (100-150 ppm), and weak (151-200 ppm). 
The smaller the IC50 value the higher the 
antioxidant activity (Musri et al., 2017). The results 
showed that nanoemulsion extract of M. affine leaves 
has strong antioxidant activity with IC50 5.30 ppm 
while the IC50 value of Vitamin C was 6.35 ppm 
(Table 1). This means that the antioxidant activity of 
M. affine extract is categorized as a very strong 
antioxidant. It was reported that methanolic extract 
of Melastoma malabathricum leaves has high 
antioxidants properties (Suhaimy et al., 2017). 
Methanolic extract of Melastoma malabathricum leaves 
was considered as a compound which has a high 
antioxidant value (Mamat et al., 2013). M. affine is 
related to M. malabathrium, which belongs to the 
family Melastomataceae and genus Melastoma. 
Ethanolic extract of green grass jelly leaves was 
reported to have high antioxidant activity with IC50 
6.3 ppm (Mahadi et al., 2018).  

Nanoemulsion extract of M. affine leaves have 
very strong antioxidant activity. This extract has the 
potential to reduce glucose concentration in diabetic 
rats. The results showed that glucose levels 
decreased after the administration of nanoemulsion 
extract of M. affine leaves. The average  blood 
glucose level of each treatment including N (normal 
group, untreated), NC (negative control, given 
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carboxymethyl cellulose sodium/Na-CMC), PC 
(positive control, given glibenclamide), P1 (given 30 
% nanoemulsion extracts of M. affine leaf), P2 (60 % 
nanoemulsion extracts of M. affine leaf), and P3 (90 
% nanoemulsion extracts of M. affine leaf) can be 
seen in Table 2. 

The results showed that the initial blood 
glucose level of rats was in the range of 75-98 mg/
dL. According to Wolfensohn and LIoyd (2013), the 
range of normal blood glucose levels in rats is 50-
135 mg/dL. The results showed that the 
administration of alloxan caused increases in blood 
glucose in rats (Table 2). This is in line with a 
previous study by Safrida and Sabri (2019) that 
alloxan can induce diabetes in rats. 

At the first week of observations, the amount 
of blood sugar in PC (positive control, treated with 
glibenclamide), and treated nanoemulsion extract of 
M affine leaves groups; P1 (30 % of nanoemulsion 
extract of M. affine leaves) and P2 (60 % of 
nanoemulsion extract of M. affine leaves) were 
decreased compared to diabetic rats, but had not 
reached normal blood sugar levels. The rat blood 

sugar levels in the P3 (90 % nanoemulsion extracts 
of M. affine leaves) treatment was almost close to 
normal rat blood sugar levels.  

 The administration nanoemulsion extract of 
M. affine leaves for 21 days was able to reduce the 
blood glucose level of rats to normal. This is 
presumably because M. affine leaves contain several 
bioactive compounds that have potency as 
antidiabetic. Mohd et al., (2012) reported that M. 
malabathricum extract contains bioactive compounds 
namely ursolic acid, 2-hydroxyursolic acid, asiatic 
ac id ,   g lyce rol -1 ,2-d i l inoleny l -3-O-β -D 
galactopyranoside, glycerol 1,2-dilinolenyl-3-O- (4,6-
di-O-isopropylidene) -β-D-galactopyranoside, 
methyl-2,5,6-trihydroxynaphtalene carbonate, 
f lavonol  g lycoside  der iva t ives ,  2 ,5 ,6 -
trihydroxynaphtoic carbonic acid, kaempferol-3-O- 
( 2 ′, 6′-di-Op-trans-coumaroyl) -β-glucoside, and 
quercitrin. 

 Quercetin is a type of flavonoid, a subclass of 
flavonols. It has a hypoglycemic ability to inhibit the 
enzyme alpha-amylase in the hydrolysis of 
carbohydrates. Quercetin is able to inhibit glucose 

Table 1. Antioxidant Activity of Nanoemulsion Extract of M. affine Leaves. 

No. 

Control 
(EtOH, 
Absorba

nce) 

Concentration 
(ppm) 

Absorbance % Inhibition IC50 

Vitamin C 
M. affine 
leaves 

Vitamin C 
M. affine 
leaves 

Vitamin C M.affine leaves 

1 

0.124 

2 0.071 0.078 42.74 37.10 

6.35ppm 5.30 ppm 

2 4 0.064 0.074 48.39 40.32 

3 6 0.063 0.051 49.19 58.87 

4 8 0.058 0.047 53.23 62.10 

5 10 0.057 0.043 54.03 65.32 

 

 

Table 2. Average of Blood Glucose Concentration of Rats in Various Treatments.  

Treatment   
 Initial blood 
glucose (mg/

dL)   

Blood glucose levels (mg/dL) 
Blood glucose 
after alloxan 

injection (mg/
dL)   

Day 7  Day 14 Day 21 

N 75,00  ±5,887a 75,00  ± 5,887a 96,25 ± 20,56a 86,50 ± 1,91a 76,00 ± 10a 

PC 85,25  ±5,315a 263,25  ± 39,508b 173,75 ± 14,31b 82,50 ± 3,87a 87,75 ± 4,11a 

NC 88,25  ±7,135a 239,75  ± 41, 732b 216,25  ± 46,77c 247,50 ± 77,73b 194,5 ± 5,32b 

P1 74,00  ±2,708a 316,50  ± 35,519b 157,00  ± 17,26b 104,75 ± 6,50ab 87,00 ± 4,24a 

P2 98,25 ± 8,995a 307,00 ± 73,787b 158,50 ± 11,95b 98,25 ± 8,57a 88,50 ± 8,18a 

P3 98,25 ± 6,130a 259,50  ± 61,733b 137,50  ± 39,49ab 91,25 ± 8,53a 82,5 ± 10,34a 
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transport by intestinal GLUT2 and GLUT5 which 
have a function in the absorption of glucose in the 
small intestine, so that quercetin is able to reduce 
blood glucose. Some evidence showed that 
flavonoids from vegetables and medicinal plants 
have a beneficial effect on diabetes by increasing 
glycemic control, lipid profile, and antioxidant status. 
Mechanisms of antihyperglycemic effects include 
reduction of carbohydrate absorption from the small 
intestine, inhibition of tissue gluconeogenesis, 
elevation absorption of tissue glucose, stimulation of 
insulin secretion from beta cells, and protection of 
the islets of Langerhans against degeneration 
(Ghorbani, 2017). Antioxidants can repair cells by 
capturing free radicals thus protecting the islets of 
Langerhans against damage (Musri et al., 2017) 

The amount of rat blood glucose reached 
normal blood glucose levels after 14 and 21 days of 
treatment in all concentrations of nanoemulsion 
extract of M. affine leaves. Previous research by 
Karmilah (2018) showed that the ethanolic extract of 
M. affine leaves with the dose of 360 mg/g body 
weight could reduce the amount of blood sugar to 
normal with a duration of 28 days. According to 
Justina (2014), nanoemulsion is a technology that 
can change drug particles into a nano size. One of 
the advantages of nanoemulsion is that it is easily 
absorbed by the intestinal wall. 

Nanoemulsion extract of M. affine leaves have 
high antioxidant activity and potentially reduce 
glucose levels in diabetic rats. Nanoemulsion extract 
of M. affine leaves has potency as a source of 
antioxidants and antihyperglycemic agents. 
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