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Aquilaria spp. or agarwood were reported to have pharmacological activities. There was a report of one
diabetic patient who drank water infusion of agarwood leaf was found to have blood sugar return to
normal. However, still, there is no evidence or systemic clinical study to comfirm the activities of
antidiabetic agents. This study is undertaken to evaluate the effects of methanol and aqueous crude
extracts of agarwood leaf in streptozotocin-induced diabetic rats with 20% glucose water consumption
for 6 weeks. Aquilaria spp. crude methanolic and aqueous extracts was administered orally (250 and
500 mg/kg) to the respective treatment groups and compared to metformin (0.25 mg/kg). The blood
glucose level, body weight, glycosylated hemoglobin, muscle and liver glycogen, lipid profile status
were measured and histopathology of pancreas was performed after 6 weeks of treatment and
compared to the control. In in vitro experiment, the effects of the methanol and aqueous crude extract at
the concentration of 100ug/mL to 1000ug/mL are subjected to a-glucosidase and a-amylase inhibitory
activity. For comparable, Acarbose is used at the same concentration as a standard. This expected
result suggest that Malaysian Aquilaria spp. leaves extract will represent potential dietary supplements
that may be useful for allowing flexibility in meal planning and automatically will reduce the number of

diabetic patients in worldwide population.
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1. Introduction

Diabetes mellitus is a disorder of metabolism
which defects of body’'s ability to convert
glucose (sugar) to energy. Diabetes can cause
serious health complications including heart
disease, blindness, kidney failure from
nephropathia, nervous system disease, foot
ulcers, and lower-extremity amputations.
According to Rother (2007), a major metabolic
defect associated with diabetes is the failure of
peripheral tissues in the body to properly utilize
glucose, thereby resulting in  chronic
hyperglycemia. Fujisawa et al. (2005) report that
management of diabetes by modern medicines
exerts serious side effects such as hepatoxicity,
abdominal pain, flatulence, diarrhea, and
hypoglycemia. Therefore, apart from these
modern medicines options, many herbal
medicines are recommended for treatment of
diabetes. Traditional herbal medicines have
been used throughout the world for a range of
diabetes (Odhav et al, 2010).

Aquilaria or agarwood (Thymelaeaceae) has
been reported has the potential for antidiabetic.
This plants is now widely cultivated for its resin.

Various parts of Aquilaria spp. were reported to
have several pharmacological activities to
decrease hypersensitivity, antipyretic, and anti-
inflammatory (Zhou et al., 2008). This current
research will focus on antidiabetic potential and
its activities from Malaysian Aquilaria spp. leaf
extract which involve the mechanism of lowering
the glucose level. Thus, in this research, we
investigated the inhibitory effect of aqueous and
methanol extracts of Malaysian Aquilaria spp. on
a-glucosidase and a-amylase activity and
compared it with the commercially available
inhibitor, acarbose. Further, we investigated the
effect of both extract on levels of blood glucose
in streptotozin-induced diabetic rats.

2. Methods

2.1 Plant Material Leaves of four Aquilaria spp.
available in Malaysia including A. malaccensis,
A. hirta, A. beccariana and A. rostrata will be
collected from Malaysia's tropical forest and
plantations in the vicinity of Pahang.

2.2 Preparation of Plant Extract The fresh
leaves (1 kg) of each species will dry on a
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with methanol solvent extraction and aqueous
extraction. For methanol extract, the extract will
be concentrated on a rotary vacuum evaporator.
Whilst for aqueous extract, it will be freeze dry
for four to five days to yield a dry powder.

2.3 In-vitro a-glucosidase Inhibition Study
The enzyme a- glucosidase inhibitory activity is
determined by incubating 1.0mL solution of an
enzyme preparation with 1.0mL 0.2M Tris buffer,
pH 8.0 containing various concentrations of
extract at 37°C for 60 minutes by using glucose
as working standard. The reaction mixture is
heated for two minutes in boiling water bath to
stop the reaction. The amount of liberated
glucose is measured by glucose oxidation
method. (Assay condition 37°C+0.1°C, pH-8.0;
O.D at 540 nm).

2.4 In-vitro a-amylase Inhibition Study

A starch solution is obtained by 0.1g stirring
potato starch in 100mL of 16mM sodium acetate
buffer. The enzyme solution is prepared by
mixing 27.5mg a-amylase in 100mL distilled
water. The colorimetric reagent is prepared by
mixing sodium potassium tartarate solution and
3, 5 di nitro salicylic acid solution (DNS) 96mM.
Both control (Acarbose) and plant extracts is
added with starch solution and left to react with
a-amylase solution under alkaline conditions at
25°C. The reaction is measure over three
minutes. The generation of maltose s
quantifying: by the reduction of 3, 5 dinitro
salicylic acid to 3-amino-5- nitro salicylic acid.
This reaction is detectable at 540 nm.
(Temperature 25°C+0.1 °C, pH 4.8; O.D. at 540
nm).

2.5 Calculation of 50% Inhibitory
Concentration (IC50) Calculate the
concentration of the plant extracts require to
scavenge 50% of the radicals (IC50) by using
the percentage scavenging activities at five
different concentrations of the extract. Formula
for Percentage inhibition (I %):

| % = (Ac-As)/Ac X 100
Where; Ac is the absorbance of the control and
As is the absorbance of the sample.

2.6 Acute Oral Toxicity — Fixed Dose
Procedure Acute oral toxicity studies will carry
out for methanol and aqueous extracts using
acute toxic method described as per OECD Test
Guidelines [420]. Groups of rats of single sex
are dosed using fixed doses 250, 500, 1000,
and 2000 mg/kg body weight. Rats are

the laboratory conditions.

Rats were fasted prior to dosing (food but no
water should be withheld overnight. The extracts
are given 1ml/100g (body weight) and were
administered in a single dose by gavage using a
stomach tube. Following the period of fasting,
rats were weighted and extracts administered.
After the extracts administered, food were
withheld for a further 3 to 4 hours. Animal are
observed individually after dosing at least once
during the first 30 minutes, periodically during
the first 24 hours, with special attention given
during the first 4 hours, and daily thereafter, for
a total 14 days. Observations should include
changes in skin and fur, eyes and mucous
membranes, and also respiratory, circulatory,
autonomic and central nervous systems, and
behavior pattern.

2.7 Repeated Dose 28-days Oral Toxicity
Fasten rats are dosed with extracts daily for a
period of 28 days. When the extracts is
administrated by gavage, it was done in a single
dose to the rats using stomach tube and
maximum volume were 1mi/100g body weight.
Observation was made along 28 days to detect
delayed occurrence, or recovery from toxicity.
All rats were weight once a week and food
consumption (feed residue) measurements was
made twice a week The following
haemaological examinations are made at the
end of the test period; haematocrit, haemoglobin
concentration, erythrocyte count, total and
differential leucocyte count, platelet count and a
measure of blood clotting.

2.8 STZ induced diabetic rats

Male Sprague-Dawley rats (200-280g) were
purchased and maintained in an air-conditioned
room (25+10C), with a 12 hours light — 12 hours
dark cycle and fed with standard diet and
distilled water. Rats were acclimitised for 7 days
before starting the experiment. Rats were
diabetes-induced by a single intraperitoneal
injection of 45mg/kg body weight of
streptozotocin (STZ) dissolved in 0.1M citrate
buffer (pH 4.5). After 7 days of STZ injection,
wenous blood was collected from rat tail to
determine fasting bloog glucose level. Only the
rats with fasting blood glucose over 200mg/dl,
were considered diabetic and were induced in
the experiments.

2.9 Experimental design The animals were
randomly divided into 7 groups of six animals
each after the induction diabetes. Groups as
follow:



Group 1: Non-diabetic control rats received
carrier (distilled water/DMSO)

Group 2: Diabetic control rats received carrier
(distilled water/DMSO)

Group 3: Diabetic rats received standard drug
Glibenclamide, 10mg/kg bodyweight

Group 4: Diabetic rats given ethanolic extracts
250mg/kg body weight

Group 5: Diabetic rats given ethanolic extracts
500mg/kg body weight

Group 6: Diabetic rats given aqueous extracts
250mg/kg body weight

Group 7: Diabetic rats given aqueous extracts
500mg/kg body weight

The blood samples were collected from the retro
orbital plexus at 1, 3, 5, 7, 24 hours and at the
end of 1, 3, 5 weeks. Blood glucose levels were
recorded using glucometer.

2.9.1 Histopathology Animals will sacrifices on
during prolonged treatment. Pancreas, liver and
kidney will remove and wash with cold saline
and preserve in 10% formalin in buffer form.
Blocks from tissues are routinely process and
embed in paraffin. Thin sections will be cut using
rotary microtome and stain with hematoxilin and
eosin for histomorphology evaluation. Full
histopathology will be carried out on preserved
organs and tissue of all animals in the control
and all dose groups. All gross leions will be
examined.

2.9.2 Biochemistry test Clinical biochemistry
determinations to investigate major toxic effects
in tissues and specifically, effects on kidney and
liver, will be performed on blood samples.
Investigation of plasma or serum include
sodium, potassium, glucose, total cholesterol,
urea, total protein and albumin and enzymes
indicative of hepatocellular effects.

2.9.3 Data Analysis Data will be expressed as
mean + SEM. Statistical analysis was performed
by one way analysis of variance (ANOVA) and
the value of P<0.001 and P<0.05 will be
considered statistically significant.

3. Results

Table 1: Inhibitory activity of methanol extract of
Malaysian Aquilaria spp. and acarbose against a-
glucosidase
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Table 2: Inhibitory activity of methanol extract of
Malaysian Aquilaria spp. and acarbose against o-
amylase
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*p<0.05 compared to standard (Acarbose). All
determination were carried out in triplicate manner
and values are expressed as the mean + SD. The
IC50 value is defined as the concentration of inhibitor
to inhibit 50% of its activity under the assayed
conditions. The results shown both Malaysian
Aquilaria spp. efficiently inhibits a-glucosidase and a-
amylase enzyme in vitro.



P e

oot oy S
may be useful for allowing flexibility in meal
planning and thus can be promising source for
antidiabetic agent. Base information for further
investigation to uncover the exact mechanism of
agarwood extracts as well as to isolate
compound(s) responsible for the activity and
effects on animal
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