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ABSTRACT

Antidiabetic activity of 80% methanolic extract from Betula alnoides were examined. The aqueous methanolic extract exhibited the
inhibition of α-glucosidase activity, sucrase and maltase activities, with IC50 values of 26.5 and 5.4 µg/ml, respectively. A standard αglucosidase inhibitor, acarbose also showed very potent inhibition of an enzymes, sucrase and maltase with IC50 values of 1.0 and 1.1
µg/ml, respectively. Furthermore, the extract (100-400 mg/kg, p.o.) significantly inhibited the increase of serum glucose levels in rats after
oral administration of 20% sucrose at 30 and 60 min. Similarity, a standard acarbose (5-10 mg/kg, p.o.) also significantly inhibited the
increase of blood glucose levels in sucrose-loaded rats at 30 and 60 min. These results indicate that Betula alnoides may benefit in the
treatment of diabetes mellitus as α-glucosidase inhibitory activity and lowering of the blood glucose levels.
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INTRODUCTION
Diabetes mellitus is the most serious of
metabolic disorder disease and leading causes of
morbidity and mortality in the world and still
challenging health problem in the 21st century.
According to prevalence estimates of the
International Diabetes Federation (IDF), 366 million
people have diabetes in 2011, and by the year 2030,
about 552 million people will have the disease [3].
The Institute of Medical Research and Technology
Assessment (IMRTA) reported that diabetes mellitus
is reported to be the most prevalent endocrine
disorder and rapidly increase about 4 times from
years 2000-2011 and caused of dead about 7,019
persons per year [4]. One therapeutic approach to
treat diabetes is to retard the absorption of glucose
via inhibition of enzymes, such as α-glucosidase
which catalyzes the liberation of α-glucose from the
non reducing end of the substrate oligosaccharides.
The management of diabetes mellitus is mostly use
hypoglycemic drugs or exogenous insulin which
sometimes must pay a high cost and have various
side effects. In developing country, Thailand, the
couple of modern drugs and folklore medicine
maintain the good way for the treatment of diabetes
mellitus. During the past few decades, the search for

more effective and safer antidiabetic agents has
continued to be an interesting area, especially from
medicinal plants. It has been reported that many Thai
medicinal plants useful to manage diabetes mellitus
such as Salacia chinensis, Borassus flabellifer and
Cotylelobium melanoxylon [20,21,10].
The Betulaceae plant Betula alnoides is known
as “Khamlang suea khrong” or “Khamlang phaya
suea khrong” in Thai and its stem bark has been used
as a traditional medicinal plant in many purposess,
such as tonic, longevity, stomachic, appetite,
carminative and aphrodisiac [12]. Recent research
has reported that some chemical constituents, such as
dammarane glycosides, were predominant from
Betula alnoides [14] and it has been reported that the
ethanolic extract of Betula alnoides exhibited the
inhibition of phosphodiesterase activity [18].
In our studied of antidiabetic activity from the
extract of tonic and longevity plants, we found that
Salacia chinensis and Erycibe expansa showed very
high potential for inhibition of intestinal αglucosidase activity and lowering of serum glucose
levels [9]. However, the antidiabetic effects of
several tonic and longevity medicinal plants,
including Betula alnoides have not been clarified. In
the present study, the effects of aqueous methanolic
extract from Betula alnoides on α-glucosidase
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activity and increase of blood glucose level were
examined.

Materials and Methods
Plant Material:
The stem bark of Betula alnoides was collected
in April 2012 from Nakhon Si Thammarat province,
Thailand, and was identified by one of authors
(Rajamangala University of Technology Srivijaya,
Pongpiriyadacha Y.). Voucher specimens (TL013)
have been deposited in our laboratory, Medicinal
Plant Research and Development Centre (MPRDC),
Faculty of Science and Technology, Rajamangala
University of Technology Srivijaya, Thungyai,
Nakhon Si Thammarat, Thailand.
Extract Preparation:
The dried stem bark of Betula alnoides was
pulverized to rough powder and extracted three times
with 80% methanol under reflux at 80 °C for 3 hours.
Subsequently, it was filtered over Whatman No.1
paper. Finally, the filtrate was evaporated under
reduced pressure provided the aqueous methanolic
extract which use for test sample.
Animals:
Male Wistar rats weighing about 130-160 g were
purchased from National Laboratory Animal Centre,
Mahidol University, Thailand. The animals were
housed at a constant temperature of 25±2 °C and
were fed a standard laboratory chow. The animal
were fasted for 24-26 hours prior to the beginning of
the experiment in individual cages with raised mesh
bottom, but were allowed free access to tap water.
All of experiments were performed with conscious
rats unless otherwise noted. The conduct of
experiments and the procedure of sacrifice were
approved by the Experimental Animal Research
Committee of
Rajamangala University of
Technology Srivijaya.
Effects on Rat Intestinal α-Glucosidase Activity:
The inhibitory activity of the extract on rat small
intestinal α-glucosidase was performed according to
the method described previously (Nishioka et al.,
1998, Yoshikawa et al., 2002, 2003) with slight
modifications. The rat small intestinal brush border
membrane fraction was prepared and its suspension
in 0.1 M maleate buffer (pH 6.0) was used to
determine the small intestinal α-glucosidase enzyme
activity of maltase and sucrase. The enzyme
suspension was diluted to hydrolyze maltose and
sucrose to produce about 0.30 and 0.20 µmol/tube of
D-glucose, respectively. In the total assay mixture

100 µl containing a substrate (sucrose 74 mM,
maltose 74 mM) 50 µl, methanolic extract 25 µl and
start reaction by added the enzyme 25 µl, incubated
at 37° C, 30 min. Then, 0.4 ml of water was added to
the test tube, and the tube was immediately immersed
in boiling water for 2 min to stop the reaction and
then cooled with water. The glucose concentration
determined by enzymatic method using glucose C-II
test Wako (Wako Pure Chemical Co., Ltd.) and
measured absorbance at 500/655 nm with microplate
reader. The intestinal α-glucosidase inhibitor
acarbose was used as a reference compound.
Effects on increase of blood glucose level:
The effect of methanolic extract on increase of
blood glucose level in sucrose-loaded rats was
performed according to our method described
previously [20,21]. Briefly, male Wistar rats (130160 g) were fasted for 20-24 h and the test compound
(suspended in 5% acacia solution) were orally
administered (5 ml/kg). After sample administration
30 min, 20 % sucrose was administered (5 ml/kg,
p.o.), except in normal rat group, water was given
orally instead of sucrose solution. Blood samples (ca.
0.4 ml) were collected from the infraorbital venosus
plexus under ether anesthesia 0.5, 1 and 2 h after the
oral administration of sucrose. The blood was
centrifuged and serum glucose levels were
determined by the glucose oxidase method (Glucose
C-II test Wako).
Statistics:
Values were expressed as means±S.E.M. Oneway analysis of variance (ANOVA) followed by
Dunnett’s test was used for statistical analysis.
Results and Discussion
As shown in Table 1, the methanolic extract of
Betula alnoides showed inhibitory effects on the
enzyme α-glucosidase activity, sucrase and maltase
in a concentration-related manner. The inhibitory
effects on maltase revealed more effectiveness than
sucrase at the same dose. The extract (25 µg/ml)
exhibited the inhibition of rat intestinal sucrase and
maltase about 48% and 95% with the IC50 values of
26.5 and 5.4 µg/ml, respectively. The standard
compound, acarbose also exhibited the inhibition of
α-glucosidase, sucrase and maltase with IC50 values
of 1.0 and 1.1 µg/ml, respectively. Furthermore, the
extract (100-400 mg/kg, p.o.) significantly inhibited
the increase of blood glucose levels after orally
administered 20% sucrose (5ml/kg, p.o.) at 30 and 60
min, but did not any effects at 120 min. Similarity, a
commercial diabetic medicine, acarbose (5 mg/kg,
p.o.) also show strongly reduced elevation of blood
glucose levels (p<0.01) at 30 min, while
administration of acarbose at dose 10 mg/kg, (p.o.)
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significantly inhibited the blood glucose elevation
both 30 and 60 min.
It is generally recognized that α-glucosidase
plays an important role in carbohydrate metabolism
by hydrolyzing the non-reducing end of saccharide
polymers to release α-glucose. The inhibition of this
enzyme leads to impaired glucose absorption and
decrease in postprandial blood glucose levels [6,7].
Many medicinal plant species have an α-glucosidase
inhibitory activity [17] and composed of various
active components such as alkaloid, stilbenoids,
triterpene, flavonoids, flavanone glucosides, and
anthrones [5,1]. In addition, It has been reported that
some phenolic compounds, possess antioxidant
activity, have also been found to inhibit αglucosidase and it has a positive correlation between
α-glucosidase inhibition and antioxidant activity

[11,8]. Pongpiriyadacha et al. [15] reported that the
80% methanolic extract of Betula alnoides showed
strong antioxidant activity. Therefore, the inhibitory
activity of this methanolic extract might be, at least
in part, mediated via antioxidant properties. αGlucosidase inhibitor, acarbose, is shown to control
postprandial blood glucose level and useful for the
treatment of hyperglycemia, because it is a high
degree of safety with regard to severe side effects
and complications, and effects on body weight [16].
Ghadyale et al. [2] reported that the effective control
of postprandial glucose level through the inhibition
of intestinal α-glucosidase. The methanolic extract of
Betula alnoides showed potent inhibition of the
elevation of blood glucose level. Hence, this action,
might be, associated with the inhibitory activity of
the enzyme, α-glucosidase, both sucrase and maltase.

Table 1: Inhibitory Effects of 80% Methanolic Extract from Betula alnoides on Rat Intestinal α-Glucosidase Activity
Treatment

Sample conc.
(µg/ml)

Sucrasea)

Inhibition (%)
Maltaseb)

IC50(µg/ml)
Sucrase
Maltase

80% MeOH extract

3.125
15.5
34.0
26.5
5.4
6.25
22.0
65.2
12.50
37.2
79.9
25
48.6
95.2
50
70.4
−
100
84.5
−
Acarbose
0.5
22.3
19.8
1.0
1.1
1.0
48.5
46.7
2.0
91.2
88.3
α-Glucosidase inhibitory activities were monitored as described in the method. a) 74 mM sucrose as substrate, b) 74 mM maltose as
substrate
Table 2: Inhibitory Effects of 80% Methanolic Extract from Betula alnoides on Increase of Blood Glucose Levels in Sucrose-Loaded Rats
Treatment
Dose
N
Blood glucose levels (mg/dl)
(mg/kg, p.o.)
30 min
60 min
120 min
Normal
−
7
77.8±4.1**
90.5±5.0**
95.5±3.4**
Control
−
7
183.4±2.6
166.7±3.5
128.6±2.8
80% MeOH extract
100
6
141.4±4.2**
135.5±6.1
127.2±2.4
200
6
129.2±3.1**
131.4±3.2**
122.7±5.3
400
6
107.8±7.5**
118.3±3.3**
118.8±7.3
Acarbose
5
6
134.2±1.2**
148.4±2.3
119.7±3.8
10
6
107.4±5.1**
120.7±2.6**
108.2±5.5
Mean±S.E.M., Significantly different from the control group, **p<0.01. For statistical analysis, one-way analysis of variance followed by
Dunnett’s test was used.

Conclusion:
The results of this study have shown that the
methanolic extract of Betula alnoides possess
significant inhibition of intestinal α-glucosidase and
lowering of blood glucose levels in sucrose-loaded
rats. In our best knowledge, this is the first report of
its activity which different from traditional use and
support for the Thai medicinal plants used for tonic
and longevity tend to be benefited for the treatment
of diabetes mellitus. It is suggested that Betula
alnoides can be considered as a good source of
natural products and promising potential for the
management of type II diabetes mellitus. In addition,
the pharmacologically active compounds and the
possible mechanism of action are needed to clarify.
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