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ABSTRACT
The aim of this study was to determine the hypoglycemic and antioxidant
activities of Stachytarpheta jamaicensis ethanolic leaves extract.
Measurement was done on the fasting blood glucose level and the catalase
activity in alloxan-induced male Sprague Dawley rats. 150 mg/kg of alloxan
was injected to each rat to create diabetic condition. Sixteen rats were
divided into 4 groups and each group was consisted of four rats. Group I,
Group II, Group III and Group IV received saline, no treatment,
Stachytarpheta jamaicensis extract, and metformin (standard drug)
respectively. The amount of dose of plant extract from Oral Glucose
Tolerance Test (OGTT) was determined as 200 mg/kg for each rat. After 14
days of treatment, diabetic rats administered with plant extract marked
significant reduction (p<0.05) in blood glucose level which was to 6.7
mmol/L as well as improvement in catalase activity which was 0.027 µmole/

min/mg pr. While for diabetic rats treated with metformin, the fasting blood
glucose level also reduced but not as much as diabetic rats treated with the
plant extract which was reduction to 21.3 mmol/L and the catalase activity
for diabetic rats treated with metformin were slightly increased which was
0.019 µmole/min/mg pr. This finding suggests that S. jamaicensis gave
promising result in lowering the blood glucose level and improved the
catalase activity. In line with the GC-MS analysis, the presence of genipin
and linolenic acid might be the contributing properties for hypoglycemic
and antioxidant activities for S. jamaicensis.
 2014 Trade Science Inc. - INDIA
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INTRODUCTION

Diabetes is a disease that is characterized by rapid
increase of glucose level in blood. The incidence of this
disease had increase all over the world especially in
Asia[1]. There are two type of diabetes which are type I
and type II. Type I diabetes or also known as insulin

dependent diabetes mellitus is caused by lack in insulin
secretion, while type II diabetes is caused whether re-
sistance toward insulin by a target cell or due to abnor-
malities in â cell function in pancreas[2].

This endocrine disease can cause macrovascular
complications such as stroke, heart attack, and periph-
eral vascular diseases[3,4] which lead to the fatality for
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type II diabetes[5]. Other complications causes by dia-
betes are adult blindness, gangrene, and kidney fail-
ure[6]. The common symptoms experience by a person
that developed diabetes are polyuria, polydipsia, weight
loss, blurred vision and fatigue. Polyuria is a kind of
disease with frequent urination that is caused by the
present of glucose in the urine[7].

The reaction of host defence such as macrophages,
neutrophils and other cells of the immune system re-
quire free radical compounds in order to defend the
body system from pathogen. However, excessive pro-
duction of free radicals or also known as oxidative stress
can cause cell death and tissue injury. In order to avoid
overproduction of free radicals, the body system needs
to be equipped with antioxidant to neutralize the free
radicals molecule[8]. Among the examples of antioxi-
dant that resides within the human body are superoxide
dismutase, catalase and glutathione peroxidase. In dia-
betic patient, the production of free radicals was pro-
duce within the beta cell of pancreas and usually asso-
ciated with diabetic complications[9].

Stachytarpheta jamaicensis or also known as
�selasih dandi� is believed to have the ability to lower

the blood glucose level and is traditionally used by the
locals. It is a weedy plant that grows annually and can
grow about 60 to 120 cm tall. S. jamaicensis has
smooth stem with slightly woody at the base. Its flower
can be reddish purple to deep blue in colour. Recent
study has reported the use of S. jamaicensis as an an-
algesic, anthelminthic, antacid, and anti-inflammatory[10].
However, the study on S. jamaicensis as having hy-
poglycemic and antioxidant activities is not very com-
mon. Hence, this study is believed to be the first at-
tempt to determine the effectiveness of S. jamaicensis
as a plant based medicine especially in lowering down
the blood glucose level and increasing the catalase ac-
tivity in alloxan-induced diabetic.

EXPERIMENTAL

Chemicals and apparatus

Glucose, metformin, alloxan monohydrate, saline,
ethanol, phosphate buffer, and hydrogen peroxide were
obtained commercially and of analytical grade. The
apparatus used were Accu Check Glucometer, conical
flask, measuring cylinder, blade, muslin cloth, spec-

trophotometer, centrifuge, electronic balance, analyti-
cal balance, rotary evaporator, dissecting set, Schott
bottle, pH meter, gavage and syringe.

Collection of plant materials and preparation of
extracts

The leaves of Stachytarpheta jamaicensis were col-
lected from Kota Bharu, Kelantan, Malaysia and the
plant material was authenticated by Assoc. Prof. Dr.
Norrizah Jaafar Sidek, a plant taxonomist from Universiti
Teknologi MARA, Malaysia. The plant leaves were
washed and oven dried at temperature between 40°C

to 60°C for one week. The dried leaves were coarsely

powdered with blender. 10g of the leaf powder was
homogenized in 100ml of 70% ethanol and was then
stored in an oven for 48 hours with initial stirring. The
extract was filtered using Whatman No.1 filter paper
and concentrated in vacuum at temperature below 40°C

using rotary evaporator[11]. The final dark semi-solid
extract was then transferred into a plastic vial and kept
at 4 °C prior to use.

Determination of bioactive compounds

GC-MS analysis was performed using an Agilent-
5973 network system. A mass spectrometer with an
ion trap detector in full scan mode under electron im-
pact ionization (70 eV) was used. The chromatographic
column used for the analysis was an HP-5 capillary col-
umn (30 m × 0.32 mm i.d., ûlm thickness of 0.25 ìm).

Helium was used as a carrier gas at a ûow rate of 1

mL/min. The injections were performed in splitless
mode at 230 æ%C. With the column held initially at 60

æ%C for 2 min, 1 ìL of essential oil solution in hexane
(HPLC grade) was injected and analyzed, and then the
temperature was increased to 240 æ%C with a 3 æ%C/

min heating ramp.

Oral glucose tolerance test (OGTT)

The rats were divided into three groups (n=3) and
allowed for 12 hours fasting. Administration of S.
jamaicensis extract was then taken place at 100, 150
and 200 mg/kg for each group respectively[12]. The
blood was drawn at the interval of 30, 60, 90, and 120
minutes and was tested using glucometer.

Determination of fasting blood glucose level

The rats were fasted for 12 hours before obtaining
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the blood sample. The blood was drawn from the tail
by prick method and was then tested using Accu-Check
glucometer[13].

Induction of diabetes on rats

Sixteen male Sprague Dawley rats weighing be-
tween 150g to 250g were selected for this study. The
rats were administered intraperitoneally with alloxan
monohydrate in physiological saline pH 7.4 by using
syringe after the 24-hours of fasting to promote dia-
betic condition. The amount of alloxan used for single
injection was 150 mg/kg. After three days of injection,
the blood was obtained to determine the glucose level
by using glucometer strip. The rats with constant high
glucose levels between 3.10 to 3.66 g/L were consid-
ered as diabetic rat and further used in the experimental
study[11].

Experimental design

The rats were divided into 4 groups and each group
consisted of four rats. Group I (normal control) con-
sisted of normal rats received saline, group II (diabetic
control) consisted of diabetic rats received no treat-
ment, group III consisted of diabetic rats treated with
the S. jamaicensis extract, and group IV consisted of
diabetic rats treated with metformin (standard drug).
The rats were kept under normal laboratory condition
in animal room of Faculty of Applied Sciences. They
were fed with standard pellet and water supplied ad
libitum throughout the experimental period. In group
III, the dose of S. jamaicensis extract used was 200
mg/kg. The amount of dosage for each rat was based
on the formula below:
Total body weight (gm) X dosage (gm) = require dosage (gm)

Determination of catalase activity

After 14 days of treatment, the liver of the rats were
obtained. The liver was cleaned with chilled 1.15 % of
potassium chloride (KCL) solution (pH 7.4). 50 % of
homogenate was prepared within 0.15 mM phosphate
buffer (pH 7.0). After that, the homogenate was centri-
fuged at 3500 x g at 4oC for 10 minutes. The superna-
tant was taken and was used to analyse the catalase
activity. The catalase activity was measured by adding
0.1 ml of the supernatant into a cuvette which contains
1.9 ml of 50 mM phosphate buffer (pH 7.0) followed

by 1.0 ml of freshly prepared 30 mM H
2
O

2
. The cata-

lase activity was measured using spectrophotometer at
wavelength of 240 nm. The blank used composed of
2.9 ml phosphate buffer and 0.1 ml homogenate. The
catalase activity was calculated using the formula as
below[14]:
[(Abs t � Abs b)/5 x vol(3) x dil(2)]

40 mg pr

Where:
Abs t = absorbance of sample /min
Abs b = absorbance of blank /min
Vol = volume of the reaction medium (3ml)
Dil = dilution of supernatant (2ml)
40 = value of the extinction coefficient

Statistical analysis

The quantitative measurement was made on four
animals in each group. The mean and variance of each
analysis was calculated and the standard deviation from
the mean was determined. Data that has been obtained
were subjected to ANOVA via SPSS software 18th

edition and paired T-Test with the level of significance
at p<0.05.

RESULTS & DISCUSSION

Oral glucose tolerance test analysis

The glucose tolerance test was conducted to de-
termine the glycemic control of S. jamaicensis extracts
after the treatment. Figure 1 depicts the blood glucose
level for three different dosages of S. jamaicensis ex-
tracts administered on 3 groups of diabetic rats (n=3).
The rats administered with S. jamaicensis extract at
200 mg/kg indicated gradual decrease of blood glu-
cose level as compared with rats that treated with S.
jamaicensis extract at 100 and 150 mg/kg.

Rats treated with S. jamaicensis extract at 100
mg/kg shows fluctuation in blood glucose level, while
rats administered with 150 mg/kg S. jamaicensis ex-
tract indicates increment in blood glucose at 30 minutes
interval but decrement at the following intervals. Ac-
cording to[15], oral glucose tolerance test was accepted
as a standard to diagnose diabetes and was performed
to determine the suitable dose of plant extract to be
given towards diabetic rats within 14 days of treat-
ment[1].
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Gas chromatography- mass spectrometry (GC-
MS) analysis

S. jamaicensis extract was analysed using GC-
MS to identify compounds that are present within the
plant extract. GC-MS is one of the analytical tools
used to analyse the complex mixture. GC-MS has
variety analytical functions used to trace toxic leftover
and pesticide within soil and water samples, analysis
of forensic evidence and drug samples, as well as
analysis in quality control of food and pharmaceutical
product industries[16]. TABLE 1 shows the bioactive
compounds present in the S. jamaicensis ethanolic
leaves extract.

Figure 1 : The oral glucose tolerance after the treatment with
S. jamaicensis extract at 100, 150, and 200 mg/kg. The data
were calculated as mean ± SEM (n=3).

TABLE 1 : GC-MS analysis of Stachytarpheta jamaicensis ethanolic leaves extract

No 
Retention 

time 
Area 

% 
Library/ID Quality Common name 

1 13.581 12.4 
Cyclopenta [c] pyran-4-carboxylic acid, 7-methyl-, 
methyl ester 

94 Genipin 

2 17.386 11.3 
n-Hexadecanoic acid 
tridecanoic acid 

96 
91 

Palmitic acid 
Tridecanoic acid 

3 18.800 13.2 Phytol 93 Phytol 

4 19.097 15.7 
9,12,15-octadecatrienoic acid, methyl ester, (Z,Z,Z,) 
cis,cis,cis-7, 10, 13-hexadecatriena 
9,12,15-octadecatrien-1-ol 

91 
91 
90 

Linolenic acid, methyl 
ester 
Hexadecatrienoic acid 
Linoleyl alcohol 

Fasting blood glucose analysis

The effects of S. jamaicensis ethanolic leaves ex-
tract on fasting blood glucose level in alloxan-induced
diabetic rats were shown in Figure 2. The diabetic rats
treated with S. jamaicensis extract reduced the blood
glucose by 75.7 % after 14 days of treatment as com-
pared with diabetic rats that were treated with metformin
which indicates 35.5 % of reduction in blood glucose.
The group treated with S. jamaicensis extract exhib-
ited significant reduction (p<0.05) of fasting blood glu-
cose level when analysed using paired T-Test. Blood
glucose level reduced to 6.7 mmol/L as compared with
untreated diabetic group which was only to 26.7 mmol/
L. In two weeks� time, this S. jamaicensis extract was
able to reduce the blood glucose level to normal condi-
tion as according to[17], fasting blood glucose for dia-
betes is considered as  7.0 mmol/L.

S. jamaicensis extract was able to reduce the
blood glucose in diabetic rats most probably because
of the present of genipin and linolenic acid. Based on
the GC-MS analysis, the percentage of genipin within

the plant extract was 12.4 %, while linolenic acid was
15.7 %. Reported by[18], genipin was able to improve
beta cell dysfunction by intensifying mitochondrial mem-
brane potential, escalates ATP levels and stimulates in-
sulin secretion. Other than that, according to[19], poly-
unsaturated fatty acid such as linolenic acid can esca-
late the number of insulin receptor and insulin action.
Therefore, this polyunsaturated fatty acid can improve

Figure 2 : Fasting blood glucose level in alloxan induced dia-
betic male rats after 14 days. Data was expressed as mean ±
SEM, (n=4). * p<0.05 compared to corresponding value for
diabetic group when analysed using paired T-Test.
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regulation of the glucose in a person with diabetic. Ad-
ditional to this, dietary consists of long-chain polyun-
saturated fatty acid can prevent cardiovascular diseases
as well as hyperglycemia[20].

Liver catalase activity

Figure 3 shows the catalase activity within four dif-
ferent groups of rats. Normal group indicates the high-
est activity of catalase which was 0.033 ìmole/min/mg

pr as compared with the other three groups. Catalase
catalysed the reduction of hydrogen peroxide into wa-
ter and oxygen[19]. There was an increment of catalase
activity within diabetic group treated with S. jamaicensis
which was 0.027 ìmole/min/mg pr as compared with

untreated diabetic group which was 0.017 ìmole/min/

mg pr. Diabetic group treated with metformin also shows
the increment in catalase activity which was 0.019
ìmole/min/mg pr but slightly lower compared to rats

treated with S. jamaicensis extract.
However, analysis of variance (ANOVA) con-

ducted showed that there was no significant difference
in catalase activity between all four groups since p>0.05.
Reduction in catalase activity within untreated diabetic
group is believed to be caused by the consistent in-
crease in the blood glucose level. Prolong hyperglyce-
mia condition within diabetic rats deteriorates the ac-
tivity of catalase that promotes the production of free
radicals[21].

Free radical is a dangerous molecule since it can
attack the living cell causing damage to the DNA of the
cell by breaking down the DNA, ultimately leads to
damaging protein product and causing cytotoxicity. In
contrast, low blood glucose will enhance the catalase
activity. The ability of S. jamaicensis to reduce the blood
glucose level in diabetic rats was expected to give high
catalase activity. The increasing in catalase activity within
the diabetic rats treated with S. jamaicensis could be
due to the presence of linolenic acid. Apart from being
able to enhance the secretion of insulin, it is also of great
importance in contributing to the antioxidant activity as
reported by[19].

CONCLUSION

This study shows that S. jamaicensis ethanolic
leaves extract gave promising result in enhancing hy-
poglycemic and antioxidant activities as this plant ex-
tract able to lowering the blood glucose of male dia-
betic rats to 6.7 mmol/L, and increased the catalase
activity to 0.027 µmol/min/mg pr. The most probably

bioactive compounds contributing to this properties
were genipin and linolenic acid which indicated by GC-
MS analysis. However, further phytochemical screen-
ing should be done in order to confirm the exact prop-
erties responsible for these activities as well as the
mechanism involved.
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