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ABSTRACT

Aims: Presently the medicinal world is rapidly turning more on the therapeutic health benefits of
natural product and medicinal plants in the management of major crucial disease and their
complications. Medicinal plant, Stephania japonica has been studied for exploring antidiabetic
potentiality as an alternative source of medicine against the global threat of Diabetes mellitus (DM).
Methods: The extraction of S. japonica leaf was carried out by acetone and ethanol.
Phytochemical screening and quantitative analysis of S. japonica leaf extracts were evaluated
through chemically forming characterized color formation and calibration method respectively, by
using standard reference substances (ascorbic acid, gallic acid, and quercetin) to assess the
probable compounds present in the extract. Anti-diabetic potentiality of highest phytochemicals
containing two extracts were investigated in in vitro as a a-amylase inhibitors and in vivo through
alloxan-induced Swiss albino diabetes mice model.
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alloxan-induced diabetic mice.

complications.

Results: Alkaloids, carbohydrates, steroids, flavonoids, resins, saponins, tannins and coumarins
were present in the leaf extracts. The estimated amount of total phenolics, flavonoids, flavonols and
proanthrocyanidins contents of acetone and ethanol extract were 92.12+0.64 and 56.54+1.05 mg of
gallic acid equivalent (GAE)/gm of dry extract, 66.02+1.42 and 46.17+0.54 mg of catechin
equivalent (CAE)/gm of dry extract, 7.05£0.108 and 5.26+0.083 mg of quercetin equivalent
(QUE)/gm of dry extract, 35.19+0.67 and 9.55£1.11 mg CAE/gm of dry extract, respectively. In 3, 5-
dinitrosalicylic acid method, acetone and ethanol extract showed a-amylase inhibition of 51.02%
and 46.62%, respectively at the concentration of 1000 yg/mL whereas in starch iodine color assay,
acetone and ethanol extract showed inhibition of 57.32% and 52.12%, respectively at the
concentration of 800 ug/mL. In contrast, both of the leaf extracts significantly (p<0.05 to p<0.001)
improved the lipid profile parameters, blood glucose level and serum hepatic marker proteins in

Conclusion: The present study strongly concluded that S. japonica leaf extracts process potent
antidiabetic potentiality that might be significance for the management of diabetes and its

Keywords: Diabetic mellitus; phytochemicals; flavonoids; Stephania japonica; hypolipidemic effect.

1. INTRODUCTION

Diabetes mellitus, which is reflected as a group
of metabolic disease is considered as one of the
main leading threat to human lives in the 21%
century. The chronic metabolic disorder, DM is
caused due to deficiency or inadequate function
of insulin that leads to abnormalities in glucose
metabolism resulting in ketoacidosis, thirst,
polyuria, blurring of vision, and weight loss [1,2].
Diabetes also dramatically increases the risk of
various devastating complications such as
cardiovascular diseases, peripheral vascular
disease, stroke, neuropathy, renal failure,
retinopathy complications and blindness [3,4].
Recently, the number diabetic patients are
increasing apprehensively. There are now 415
million adults aged from 20 to 79 years with
diabetes worldwide and moreover, another 318
million adults are estimated to have impaired
glucose tolerance, which puts them at high risk of
developing the disease. If this augmentation is
continued for 2040 almost 642 million people will
be suffering from the diabetes complication [5].

Inhibitors of amylase based on alkaloids,
glycosides, galactomannan, terpenoids,
peptidoglycans and steroids, are ordinarily
prescribed to diabetic patients to decrease
postprandial hyperglycemia induced by the
digestion of starch in the small intestine [6].
These inhibitors are designed to primarily target
of exo-acting starch hydrolyzing enzymes (a-
amylase) found in the intestinal tract. The
inclusive consequence of inhibition is to reduce
the flow of starch monomers from complex
dietary carbohydrates into the bloodstream,
diminishing the postprandial effect of starch

consumption on plasma glucose levels [7]. The
life threaten effect and detrimental complication
of DM are mediated by oxidative stress. In
diabetic condition, large number of free radicals
that are produced impaired anti-oxidant defense
system leading to oxidative damaged through the
reactive oxygen species mediated diabetic
pathogenesis [8,9]. Presently many commercial
synthetic drugs such as biguanides, acarbose,
glitazones and sulfonylureas are used in the
treatment of DM for reduction of blood glucose
level. For management of DM and its
complication many commercial synthetic drugs
used throughout the prolong period of life and
hence produced many adverse side effects [10].
Therefore, researchers are looking for safe and
effective  medications to overcome the
devastating effects of diabetes. Many medicinal
plants such as Ficus racemosa, Momordica
charantia etc. contain large amount of bioactive
secondary metabolites that are used in the
treatment of diabetes have high potency of
activity, non-toxic, with less or no side effects.
Antioxidant compounds specially, polyphenols in
the medicinal plants have been found prolific
activity against diabetes [11].

Stephania japonica is an evergreen slender
twining shrub with greenish yellow flowers and
large tubers. The leaf, stem and tuberous root
are astringent, bitter and acrid used in the
treatment of wide variety of ailments such as
diarrhea, dysentery, fevers, stomach ache,
dyspepsia, hepatitis, and urinary diseases
[12,13]. So far, not enough scientific data has
been found regarding antidiabetic properties of
S. japonica leaf. Therefore, the present study
was to explore the antidiabetic activity of S.



Japonica leaf extract in alloxan-induced diabetic
mice and the effect on lipid profile and liver
function  biochemical markers were also
investigated to ensure the antidiabetic activity of
S. japonica leaf extract. The screening and
quantification of phytochemicals were performed
to compare and support these findings.

2. MATERIALS AND METHODS

2.1 Collection of Plant Materials and
Authentication

The fresh leaves of S. japonica were collected
from well growth healthy plants from the area of
Rajshahi University campus, Rajshahi (north-
western part of Bangladesh) and authenticated
by Prof. Dr. A. H. M. Mahbubur Rahman,
Taxonomist, Department of Botany, University of
Rajshahi, Bangladesh. The leaves were washed
with fresh water and then dried under the shade.
After complete shade drying, the leaves were
then pulverized into a coarse powder with the
help of a grinding machine (FFC-15, China) and
were stored in an airtight container for further
use.

2.2 Preparation of Plant Extracts

Approximately, 200 g of powdered leaf material
was kept immersed in 500 mL of each solvent,
ethanol and acetone separately in an aspirator
bottle at room temperature for 2 days with
occasional shaking and stirring. The extract was
then filtered through a filter paper (Whatman
No.1) and concentrated with a rotary evaporator
under reduced pressure at 40°C to obtain
different extracts (about 3 gm of each) of S.
Japonica leaf. Then, the extracts were stored at
4°C for further analysis.

2.3 Qualitative and Quantitative Analysis
of Phytochemicals

Phytochemical screening with suitable analytical
reagents was carried out to detect bioactive
phytoconstituents present in the extracts. The
main bioactive groups (polyphenols, terpenoids,
steroids, saponins, tannins, flavonoids, alkaloids
and glycosides) were identified in two extract
using different standard methods [14,15]. The
total quantities of phytochemicals such as
polyphenolics, flavonoids, flavonols and
proanthrocyanidines were estimated
spectrophotometrically using standard protocols
[16-19].
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24 In vitro Antidiabetic
inhibition) Assay

(a-amylase

In vitro antidiabetic assay was performed by
measuring a-amylase inhibition activity. a-
amylase inhibition assay was carried out using 3,
5-dinitrosalicylic acid (DNSA) method [20] and
starch-iodine color assay [21].

2.4.1 DNSA method

Ethanol and acetone extracts of S. japonica leaf
and standard (acarbose) at the concentration of
100 pg/mL to 1000 pg/mLwere added to 500 pL
of 0.02 M sodium phosphate buffer (pH-6.9)
containing 6 mM NaCl and 0.5mg/mL of a-
amylase solution. Exactly, 500 pL of 1% starch
solution in 0.02 M sodium phosphate buffer (pH-
6.9) were added to the mixture and then
incubated at 37°C for 10 min. The reaction was
stopped with 1.0 mL of DNSA reagent and
heated in a boiling water bath for 5 min and
cooled to room temperature. The reaction
mixture was then diluted by the addition of 10 mL
distilled water and absorbance was measured at
540 nm. The control samples were also prepared
accordingly without any plant extracts and were
compared with the test samples containing
various concentrations of extracts. The results
were expressed as % inhibition calculated using
the formula:

a-amylase inhibition activity =
A2)/Ao}] x100

- {Ar-

Where A, is the absorbance of test sample, A,is
the absorbance of product control (sample
without a-amylase solution) and Ay is the
absorbance of negative control (a-amylase
without extract).

2.4.2 Starch iodine color assay

Different concentration (50 pg/mL to 800 pg/mL)
of 500 ul extracts and acarbose were added to
500 L of 0.02 M sodium phosphate buffer (p"
6.9 containing, 6 mM sodium chloride) containing
0.5 mg/mL of a-amylase solution were incubated
at 37°C for 10 min. The reaction mixture of each
test tube was incubated at 37°C for 15 min after
adding 500 pL soluble starch (1%, w/v) then 1 M
HCI (20 yL) was added to stop the enzymatic
reaction, followed by the addition of 100 pL of
iodine reagent (5 mM I, and 5 mM Ki). The color
change was noted and the absorbance was
recorded at 620 nm. The results were expressed
as % inhibition calculated using the formula:



a-amylase inhibition activity =
A2)/Ao}] x100

[1 - {(Ar-

Where A, is the absorbance of test sample, A,is
the absorbance of product control (sample
without a-amylase solution) and A, is the
absorbance of negative control (a-amylase
without extract).

2.5 In vivo Antidiabetic Assay
2.5.1 Animals

Male Swiss albino mice of weighting range of 26-
30 g were purchased from the Department of
pharmacy, Jahangirnagar University, Savar,
Bangladesh. Animals were accommodated at
standard laboratory conditions (relative humidity
55+5 %, room temperature 25+3°C, and 12h
light dark cycle)with free access to water and
food. All animals were acclimatized one week
prior to the experiments. The approval and
permission of using mice model in this study
were obtained from the Institute of Biological
Sciences, University of Rajshahi, Bangladesh.

2.5.2 Induction of diabetes

Diabetes was induced in overnight fasted mice
by a single intra-peritoneal injection (i.p.) of a
freshly prepared solution of  alloxan
monohydrates (90 mg/kg of body weight) in a
0.1M sodium citrate buffer (pH-4.5). The
development of hyperglycemia in mice was
confirmed by fasting (16 hour) blood glucose
measurement in the tail vein blood with a
portable glucometer after 48 hours of alloxan
administration. The animals exhibited fasting
glucose level greater than 16.0 mmol/L after 7
days were screened as diabetic mice and used
for the experiment. All animals were allowed free
access to water and pellet diet and maintained at
room temperature in plastic cages.
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2.5.3 Experimental design

The animals were randomly divided into seven
groups and each group belonged to six mice.
The animal grouping and dose selection are
shown in Table 1.

Blood samples were collected from the tail veins
and the body weight of each mouse was
measured before the start of the treatment and 5
days interval (up to 21 days) during the
treatment.

2.5.4 Biochemical parameter analysis

At the end of 21" days of treatment, mice were
sacrificed after overnight fasting by anesthetizing
with chloroform. Blood was collected from the
heart and serum was separated by centrifugation
at the rate of 2000 rpm for 10 minutes. Serum
glucose level was estimated by glucometer. Lipid
profile parameters such as total cholesterol (TC),
triglycerides (TG) and high-density lipoprotein
cholesterol (HDL-C) were estimated by
commercially available kits (Vitro Scient, Cairo,
Egypt). Serum low density lipoprotein (LDL) and
very low-density lipoprotein (VLDL) were also
determined according to the Friedewald et al.
[22].

VLDL = TG/5; LDL = TC— (HDL + VLDL)

Liver function test were carried out by the
measurement of some biochemical markers such
as, serum glutamate pyruvate transaminase
(SGPT), serum glutamate  oxaloacetate
transaminase (SGOT) and hepatic inflammatory
marker, C-reactive protein (CRP). The
measurements of these biochemical markers
were done by bioanalyzer utilizing commercially
available kits (Plasmatec Laboratory Products
Ltd, UK).

Table 1. Animal grouping and dose selection

Groups Alloxan Glibenclamide Acetone extract Ethanol extract
(mg/kg b.w.) (mgl/kg b.w.)  (mg/kg b.w.) (mg/kg b.w.)

Group-1 - - - -

Untreated normal control

Group-2 90 - - -

Group-3 90 - 100 -

Group-4 90 - 200 -

Group-5 90 - - 100

Group-6 90 - - 200

Group-7 90 5




2.5.5 Histophathologyical studies

Histopathological studies were carried out at
Rajshahi Medical College Hospital, Rajshahi,
Bangladesh. After sacrificed of animals, livers
were separated, excised and rinsed in ice-cold
saline solution. A small part of liver tissue was
fixed in 10% formalin solution for 12 hours at
room temperature. After fixation, selected tissues
were dehydrated in acetone/ethanol (80—100%)
solution, incubated in xylene and finally
impregnated in paraffin at 56-58°C for 4-20
hours. The sample of 5-6 ym diameters were
obtained by using a microtome machine. The
sections were stained with haemotoxiline-eosin
and histopathological observations were carried
out under a light microscope.

2.5.6 Statistical analysis

Data were statistically calculated by operating
one-way ANOVA followed by post-hoc Bonferroni
was performed using SPSS software ver-16.
Comparisons with p values<0.05, <0.01and
<0.001 were considered to be statistically
significant. Results are expressed as means *
standard deviation followed by computerized
Dunnett’s t-test.
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3. RESULTS AND DISCUSSION
3.1 Phytochemical Analysis

Major phytoconstituents present in different parts
of plant are responsible for various biological
activities. The preliminary screening of S.
japonica leaf extracts (acetone and ethanol)
showed the presence of diversity of
phytochemical constituents. Table 2 shows the
phytochemical constituents of S. japonica leaf
extract. It was found that alkaloids, flavonoids,
saponins, sugars, steroids, resins, caumarin,
tannins and (glycosides were the major
phytoconstituents of S. japonica leaf extract.
Alkaloids, carbohydrates, steroids, flavonoids,
resins, saponins, tannins and coumarins were
detected in both of the leaf extracts. Glycosides,
cardioglycosides and anthracenosides were
present only in acetone extract, triterpenoids
were not found in both acetone and ethanol
extract of S. japonica leaf.

The quantitative analysis of secondary
metabolites- total phenolics, flavonoids, flavonols
and proanthocyanidin content of leaf extracts
were shown in Fig. 1. Acetone extract showed

Table 2. Phytochemical screening of S. japonica leaf extracts obtained by acetone and ethanol

Name of test compounds

Name of sample extracts

Acetone extract Ethanol extract

Alkaloids Dragendorff’s test + +
test Hager’s test + +

Wagner’s test + +

Mayer’s test + +
Carbohydrate Anthrone’s test + +
test Benedict’s test + +

Fehling’s test + +

Molisch’s test + —
Steroids test Liebermann-Burchard’s test + +

Salkowski reaction — -
Flavonoid test + +
Glycosides + -
Triterpenoids - -
Resins + +
Saponins + +
Tannins + +
Coumarins test + +
Cardio glycoside test + -
Anthracenosides test + —

Key: (+) indicate the presence and (-) indicate the absence of phyto-constituents
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Fig. 1. Quantitative estimation of phytochemicals in S. japonica leaf extracts
Result was expressed as mean + standard deviation (n=3)
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Fig. 2. a-amylase inhibition activity of S. japonica leaf extracts in 3,5-dinitrosalicylic acid
(DNSA) method
Result was expressed as mean + standard deviation (n=3)

maximum amount of phenolics, flavonoids,
flavonols and proanthocyanidin content as
compared to ethanol extract. Among these
phytochemicals, total phenolic contents were
higher i.e. 92.1240.64 mg of GAE (gallic acid
equivalent)/gm and 56.54+1.05 mg of GAE/gm of
dry extract, respectively. Flavonoids, flavonols
and proanthocyanidin content of acetone and
ethanol extracts were 66.02+1.42 and
46.17+0.54 mg of CAE (catechin equivalent)/gm
of dry extract,7.05+0.108 and 5.26+0.083 mg of
QUE  (quercetin  equivalent))gm  of dry

extract,35.194+0.67 and 9.55+1.11 mg CAE/gm of
dry extract, respectively. The quantities of
phenolics and flavonoids, flavonols and
proanthocyanidin content of plant extract depend
on the biological factors (genotype and cultivars)
as well as environmental (temperature, salinity,
water stress and light intensity) conditions.
Moreover, the extraction of phenolic compounds
rely on the type of solvent used, polarity of
solvents, the degree of polymerization of
phenolics and their internal organization [23,24].
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Fig. 3. a-amylase inhibition activity of S. japonica leaf extracts in starch iodine color assay
Result was expressed as mean + standard deviation (n=3)

Table 3. Hypoglycemic effect of acetone and ethanol extracts of S. japonica leaf in alloxan-

induced diabetic mice

Group Blood glucose level (mmol/L)

0 day 6" day 11" day 16" day 21" day
Normal control 6.04+0.58 5.71+£0.52 5.97+0.62 6.2+0.28 6.86+0.35
Diabetic control 20.24+0.94°  21.44+111% 22.68+1.01" 23.18%+1.00° 23.580.36°
Standard treated 19.97+0.77%  15.28+0.80° 13.56x0.71°  11.28+0.38° 9.39+0.67°
Acetone extract 20.23+£0.47°  19.28+0.94 17.74+0.85° 15.96+1.08°  15.74+0.39°
(100 mg/kg b.w.)
Acetone extract 20.86+1.25%  18.21+0.78"  16.26+0.81°  14.45+0.47°  13.65+1.03°
(250 mg/kg b.w.)
Ethanol extract 22.17+0.53°  21.34+0.65 20.13+0.53 18.09+1.02°  17.22+1.43°
(100 mg/kg b.w.)
Ethanol extract 21.24+1.33°  19.86x0.79 18.13+0.86°  16.34+0.32°  15.04+0.76°

(250 mg/kg b.w.)

Result are expressed as mean + standard deviation, (n=6) °p<0.001 compared with normal control, °p<0.05, and
°p<0.001 compared with diabetic control

3.2In vitro Antidiabetic
inhibition) Assay

(a-amylase

a-amylase inhibitor such as acarbose in the
intestinal lumen can delay carbohydrate
digestion, absorption and strongly useful to treat
non-insulin-dependent diabetes mellitus and
obesity. Pancreatic a-amylase content and
secretion is straightly proportional to the amount
of carbohydrate absorption [25]. a-amylase
inhibitory activity of crude extract obtained by
acetone and ethanol are shown in Figs. 2 and 3.
In DNSA method, it was found that the
administration of acetone and ethanol extract
exhibited the inhibition of a-amylase activity from

11.91% to 51.02% and 13.39% to 46.62%,
respectively at various concentrations (100
pg/mL to 1000 ug/mL) of extracts. The standard
drug acarbose exhibited 34.45% to 83.11%
inhibition of a-amylase activity at the same
concentrations. In starch-iodine color assay
method, almost similar a-amylase inhibition
activity was observed by the treatment of
acetone and ethanol extract of S. japonica leaf.
However, it was observed that both of the
extracts exhibited significant inhibition of a-
amylase activity.

The administration of acetone extract showed
high a-amylase inhibition activity compared with



the ethanol extract. This observation confirms the
fact that acetone extract is generally known for
their high contents of chemical compounds
capable of producing more biological activities.
The presence of different types of bioactive
phytoconstituents in leaf extract such as steroids,
saponins, terpinoids, cumarine and polyphenols
which may be responsible for this therapeutic
activity. Aromatic ingredient, terpinoids such as
oleanane, ursane and lupine and polyphenols
showed strong inhibition of a-amylase activity
[26]. Thilagam et al. [27] also reported the
inhibition of a-amylase activity by ethanolic
extract of the leaves of Senna surattensis.

3.3 In vivo Antidiabetic Assay

Pyrimidine  derivative  hydrophilic  chemical
compound, alloxan, structural similarities with
glucose can generate toxic free radicals through
redox cycling reaction that can be toxic for
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[28,29]. Table 3 shows the hypoglycemic effect
of acetone and ethanol extracts of S. japonica
leaf on alloxan-induced diabetic mice. Intra-
peritoneal administration of alloxan monohydrate
in mice gradually increased the blood glucose
levels (P<0.01 and P<0.001) as compared to the
normal group. It might be happened due to
muscle wasting and loss of tissue proteins as
compared to normal control mice [30,31]. The
oral treatments of acetone extract of S. japonica
leaf at the dose of 100 and 250 mg/kg body
weight showed a significant (p<0.01 and
p<0.001) reduction of blood glucose level about
470% to 2219% and 15.06% to 43.54%,
respectively on the day 6™ to 21° compared to
blood glucose level of diabetic control group. On
the other hand, at the dose of 100 and 250
mg/kg body weight, the leaf extract obtained by
ethanol decreased blood glucose level of 3.74%
to 22.32% and 7.37% to 37.80%, respectively on
the day 6" to 21°',

pancreatic [B-cell

and partially destroyed its

Table 4. Hypolipidemic effect of acetone and ethanol extracts of S. japonica leaf in alloxan-
induced diabetic mice

Group Serum lipid profile (mg/dL)

TG TC HDL LDL VLDL
Normal control 106.96+4.22  89.10%3.79 55.56+4.19  12.14+3.78  21.39+0.84
Diabetic control 146.78+5.31°  134.43+2.17°  31.47+3.52° 73.60+4.90° 29.36+1.06°
Glibenclamide 90.44+2.62°  110.84+1.94°  70.99+3.13° 21.76£3.29"  18.09+0.52°
treated
Acetone extract ~ 130.65+0.97° 121.37+1.36°  40.26+2.15° 54.98+3.58° 26.13+2.62°
(100 mg/kg b.w.)
Acetone extract 122.60£3.7°  118.48+3.08° 48.431+525° 4553+6.89° 24.52+0.74°
(250 mg/kg b.w.)
Ethenol extract 134.43+1.50  127.04+1.10° 35.42+0.78  64.73+1.84° 26.89+0.30°
(100 mg/kg b.w.)
Ethanol extract 126.29+7.73°  119.52+6.61° 38.41+4.49  55.85+7.14° 25.26+1.55°

(250 mg/kg b.w.)

Table 5. Effect of acetone and ethanol extracts of S. japonica leaf in SGPT, SGOT and CRP

level
Group SGPT(UIL) SGOT(UIL) CRP(UIL)
Normal control 42.54+0.93 39.07+0.78 1.62+0.05
Diabetic control 75.43+1.78° 82.54+0.67° 3.19%0.03°
Glibenclamide treated 45.56%1.00° 54.27+1.24°  2.16%0.05°
Acetone extract (100 mg/kg b.w.) 59.62+0.73" 72.47+1.05¢c 2.78+0.04°
Acetone extract (250 mg/kg b.w.) 52.67+1.07° 61.1621.93° 2.64+0.10°
Ethanol extract (100 mg/kg b.w.) 68.34+1.12° 77.16+£1.30°  2.91+0.14°
Ethanol extract (250 mg/kg b.w.) 63.45+0.53° 73.45+1.15° 2.86+0.07°

Result are expressed as mean + standard deviation, (n=6) °p<0.001 compared with normal control, °p<0.01 and

°0<0.001 compared with diabetic control
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Fig. 4. Photomicrographs of mice liver tissues under normal and diabetic condition
(A) Normal control, (B) Diabetic control, (C) Diabetic treated with acetone extract, (D) Diabetic treated with
ethanol extract and (E) Diabetic treated with glibenclamide (All figures are in 25x magnification, CV= central vain,
Kupffer cells (K), Ks=Kiernan’s spaces)

The hypoglycemic effects of the both extracts
were found to be in dose dependent manner.
The standard oral hypoglycemic agent
glibenclamide (5 mg/kg) exhibited maximum
reduction of blood glucose level of diabetic mice
about 28.73% to 61.16% (p<0.001) on the day
6" to 21% compared to diabetic control group.
Junejo et al. [32, 33] also reported that the plant
extracts of Callicarpa arborea Roxb. and
Diplazium esculentum significantly reduced blood
glucose level in streptozotocin-induced diabetic
rats.

3.4 Hypolipidemic Effect of Acetone and
Ethanol Extracts of S. japonica Leaf

The effect of S. japonica leaf extract obtained by
acetone and ethanol on the lipid profile
parameters in alloxan-induced diabetes mice are
shown in Table 4. Except HDL all the lipid profile
parameters such as TG, TC, LDL and VLDL in
diabetic mice increased significantly (P<0.01 and
P<0.001) compared to the normal control group.

The administration of both acetone and ethanol
extracts at the dose of 250 mg/kg body weight in
diabetic mice significantly reduced the lipid
parameters (TG, TC, LDL and VLDL) compared
with the diabetic control mice, whereas HDL level
increased significantly. Administration of acetone
and ethanol extracts decreased TG 0f16.47%
and 13.96%, TC 0f11.86% and 11.09%, LDL of
38.14% and 24.12%and VLDL of 16.49% and
13.96%, respectively at the dose of 250 mg/kg
body weight whereas lower dose (100 mg/kg) of
both extracts (acetone and ethanol) reduced lipid
profile parameter significantly (p<0.05) with TG
of 11.08% and 8.41%, TC of 9.44% and 5.50%,
LDL of 24.48% and 12.05%, and VLDL of
11.10% and 8.43%, respectively in diabetic mice
compared to the diabetic control mice. In
contrast, HDL increased significantly (35.02% by
acetone extract and 18.07% by ethanol extract
treatment) in diabetic mice compared with the
diabetic  control  mice. Standard  drug
glibenclamide (5 mg/kg body weight) treated
diabetic mice showed a reduction of TG by



38.38%, LDL by 70.43%, VLDL by 38.39% and
an increase in HDL by 55.70%. Several studies
reported the similar hypoglycemic effect of mice
obtained by various plants extracts [33-35].

3.5 Effect of S. japonica Leaf Extracts on
SGPT, SGOT and CRP Level in
Diabetic Mice

Some important markers of liver function are
SGPT, SGOT and CRP. An increase in the blood
plasma level of SGPT, SGOT, and CRP of
diabetic mice may be due to the leakage of these
enzymes and protein from the cytosol of liver cell
into the blood stream which is an indicator of the
hepatotoxic effect of diabetic-induced compound,
streptozotocin [36]. Type 2 diabetes causes a
high incidence of abnormalities of liver function.
Table 5 shows the effect of acetone and ethanol
extract of S. japonica leaf on SGPT, SGOT and
CRP level. Liver function test enzymes, SGPT
and SGOT were significantly (P<0.001)
increased during diabetic stage. In contrast, the
oral administration of acetone and ethanol
extract of S. japonica leaf at higher dose (250
mg/kg) reduced the SGPT level by 30.17% and
15.88% and SGOT by 25.90% and 11.01%,
respectively in diabetic mice compared with the
diabetic control mice. Hepatic marker protein,
CRP was also increased in diabetic condition. By
the treatment of acetone and ethanol extract, the
CRP level reduced significantly at 21% day of
administration (P<0.001). Compared to diabetic
control mice, the reduction of CRP level in
treated diabetic mice by acetone and ethanol
extract at the dose of 100 and 250 mg/kg body
weight were 10.03% to 17.24% and 8.78%
t010.34%, respectively on the day 6" to 21°.

The results were compared with standard oral
hypoglycemic agent glibenclamide (5 mg/kg)
which exhibited maximum reduction of SGPT,
SGOT and CRP by 39.60%, 34.25% and
32.29%, respectively on the 21% day. The
present study was in agreement with the finding
of Junejo et al. [32] demonstrating the reduction
of serum hepatic marker protein in diabetic mice
by Callicarpa arborea Roxb. stem bark extract.

3.6 Histopathological Finding on Hepatic
Cells in Diabetic Mice

The structures of liver tissue under the
fluorescence light microscopy of normal, diabetic,
extract/drug treated mice are shown in Fig. 4.
Photomicrographs of liver showed normal
hepatic cells with well preserved cell organelles.
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Liver tissue of diabetic mice showed distortion in
the arrangement of liver cells, a probable
consequence of insulin dependent fat
metabolism disorders. In diabetic control mice,
the liver cells were more vacuolated around the
central veins, cloudy swelling as a result
lymphocyte infiltration was observed. Liver cell
showed degenerated parenchymatous cells with
severe necrosis and dilation of sinusoids.

Administration of acetone and ethanol extract in
diabetes mice at 250 mg/kg body weight showed
a smaller number of vacuolated cells with a lower
degree of vacuolization, lymphocyte infiltration,
and also mild congestion of the portal tract were
observed. It was found that acetone extract
treated hepatocytes showed nearly normal
appearance, minimal necrosis and mild
sinusoidal congestion. In contrast, liver of
diabetic mice after the treatment of ethanol
extract showed moderate necrosis and
sinusoidal congestion. Liver of diabetic mice after
treatment with glibenclamide exhibited almost
similar of normal hepatocyte arrangement.
Acetone and ethanol extract treated group was
comparable with glibenclamide treated group and
the treated groups showed significant changes
compared to normal control group. Junejo et al.
[32] reported the similar effects of stem bark
extract of Callicarpa arborea Roxb. on
streptozotocin-induced rat liver cell.

4. CONCLUSION

Active biological components containing S.
japonica leaf extract showed potent hypo-
glycemic, hypo-lipidimic properties and
subsequently reduced the diabetic marker
(enzymes) levels that are directly indicate the
improvement of liver function. Between the
extracts, acetone extract of S. japonica leaf
contained higher amount of phytochemicals that
exhibited maximum antidiabetic activity in in vitro
a-amylase inhibition and in vivo alloxan-induced
diabetes mice. Further extensive studies are
required to explore the underlying mechanism of
antidiabetic activity by isolation and purification of
the bioactive compounds from S. japonica leaf.
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