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ABSTRACT
Sarcococca saligna is an evergreen shrub. It has many ethno botanical uses, the leaves and shoots are used to relief pain and as a laxative.
Medicinally used in traditional, Ayurvedic system. It has a long history of uses by indigenous and tribal people and in Ayurvedic or Natural Herbal
Medicine. The effect of Pet. Ether extract & Ethyl acetate extract of the leaf of Sarcococca saligna on blood glucose level in 18h fasted Rats & in High
Fatty Diet Fed, STZ treated Rats was determined. 250 mg/kg of the leaf extracts were administered separately to a set of overnight fasted rats. Blood
glucose concentration was evaluated at 0h and 3h after treatment in 18h fasted rat model & Overnight Fasted in High Fatty Diet Fed, STZ treated
Rats respectively. Both extracts showed significant reduction in blood Glucose level in 18h fasted rat model compared to 0h blood glucose level &
in High Fatty Diet Fed, STZ treated Rats compared to HFD, STZ Control.
Keywords: Sarcococca saligna, Streptozotocin, Antihyperglycemic, Fenofibrate, High Fatty Diet.

INTRODUCTION
Diabetes is any disorder characterized by excessive urine excretion.
The most common form of Diabetes is Diabetes mellitus, a chronic,
progressive, systemic condition of impaired Carbohydrate
metabolism1. Diabetes mellitus is thus defined as a state in which
homeostasis of carbohydrates and lipid metabolism is improperly
regulated In this metabolic disorder, there is either defective,
deficient insulin secretory response for normal function of many
cells of the body resulting in persistent hyperglycemia or inadequate
utilization of insulin at receptors level Under the condition when
insulin is inadequate in the body, there are disorders of all kinds of
metabolism, commonly with an increase in blood sugar
accompanied by glycosuria, polyphagia, polyurea and polydipsia2.
Insulin unavailability may be due to degenerative changes in β‐cells
in the pancreatic islets, reduced effectiveness of the hormone owing
to the formation of anti‐insulin antibodies or inactive complexes,
immune‐mediated islet Cytotoxicity or inappropriate secretion of
hormones by neoplasm in other endocrine organs3.
In this disease, glucose accumulates rapidly in the body fluids and as
the blood glucose concentration increases beyond a certain point, it
is excreted by the kidneys. Glycosuria causes a continual waste of
this essential nutrient and due to reduced ability to use glucose,
produces a depression of the functions of brain, muscles and many
other tissues and follows with other serious metabolic
consequences4. However, when normal amounts of insulin are
inadequate to produce a normal insulin response from fat, muscle
and liver cells, evolves a state of diabetes, known as insulin
resistance. Insulin resistance (IR) in fat cells reduces the effects of
insulin and results in elevated hydrolysis of stored triglycerides in
the absence of measures which either increase insulin sensitivity or
which provide additional insulin. Increased mobilization of stored
lipids in these cells elevates free fatty acids in the blood plasma5.
Insulin resistance (IR) in muscle cells reduces glucose uptake
whereas insulin resistance in liver cells reduces storage of glycogen,
making it unavailable for release into the blood when blood insulin
levels fall (normally only when blood glucose levels are low). Both
cause elevated blood glucose levels. High plasma levels of insulin
and glucose due to insulin resistance often lead to metabolic
syndrome and type II diabetes, including its complications6.
Sarcococca saligna is an evergreen shrub, belonging to family
Buxaceae. It has many ethno botanical uses, the leaves and shoots
are used to relief pain and as a laxative. Medicinally used in
traditional, Ayurvedic system. It has a long history of uses by
indigenous and tribal people and in Ayurvedic or Natural Herbal
Medicine, widely distributed throughout the northern areas of

Pakistan and Kashmir at 5000−9000 ft altitudes. It is also widely
distributed in W. Himalayas from Afghanistan to west of Nepal
between 1‐3000 m.7
The plant has been used in Pakistan for the hyperactive states of the
gastrointestinal tract, liver diseases, syphilis, infections, fever, pain,
inflammation and rheumatism. The ethanol extract of S. saligna
showed antifungal activity8.
MATERIALS AND METHODS
Experimental animals
Adult male/female Wistar rats (8 weeks), weighing 160‐180 g bred
in the Animal House, Indian Institute of Integrative Medicine (IIIM),
Formerly Regional Research Laboratory (CSIR), Jammu, were used.
All animal experiments were approved by the Institutional Animal
Ethic Committee (IAEC), Indian Institute of Integrative Medicine,
IIIM (Formerly Regional Research Laboratory) (CSIR), Jammu. The
animals were housed in polycarbonate cages in a room with a 12h
day‐night cycle, temperature of 22 ± 2°C, humidity of 45–64%.
During the whole experimental period, animals were fed with a
balanced commercial pellet diet (Ashirwad Industries, Chandigarh,
India) and water ad libitum.
Plant material
Sarcococca saligna In the present study, the plant material was
collected in winter 2007 i.e. 12‐01‐2007 from the forest area of
Patnitop, (Jammu) having altitude 7000 ft. The plant was
authenticated by botanist Dr. S.N. Sharma Department of Taxonomy,
I.I.I.M, Jammu, India and a voucher specimen was deposited in the
Herbarium of Department of Botany, IIIM Jammu. (#IIIM 19186). After
authentification, plant material was dried at room temperature until it
was free from the moisture and subjected to physical evaluation with
different parameters. The parameters which were used for evaluation
are nature, odour, colour, taste, size, shape, width, length. Finally aerial
parts were subjected to size reduction to get coarse powder. Then the
uniform powder was subjected to standardization with different
parameters Plant extracts received from NPC division IIIM, Jammu
encoded as RJM‐P01‐A001 &RJM‐KP‐A002 for pet.ether extract &
ethyl acetate extract of sarcococca saligna respectively.
METHODS
Effects of pet.ether extract & ethyl acetate extract of sarcococca
saligna on Blood Glucose Levels in 18h Fasted rats model:
Wistar rats (male/female), 6 animals in each group were fasted
overnight. The animals were divided into Normal Vehicle Control,
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test (test extract/fraction) treated and reference (Glibenclamide)
treated group. Blood glucose determination was done at 0h (prior to
any treatment), 3h (Post‐drug administration).

kit, using commercially available from Siemens Medical Solutions
Diagnostics Ltd., Baroda, Gujarat, India. (formarly known, Bayers
Daignostics India Limited, Baroda.).

Effect of pet.ether extract & ethyl acetate extract of sarcococca
saligna on blood glucose in high fatty diet fed, STZ treated Rats

Table 1: Grouping of animals

Adult Wistar rats, 5 animals/Cage were housed at 22‐26oC, 12h‐12h
light/dark cycle, fed with normal feed with a composition of Crude
protein‐ 22.05%, Crude Oil‐ 4.55%,Crude fibre‐3.2%, Ash‐ 6.45%,
Sand silica‐ 1.25%. As calculated from 9 KCal/g of fat, 4 KCal/g of
protein and 4 KCal/g of carbohydrates, 100 g of Normal Fat Diet
(NFD) gives 142 KCal energy of which only 29% is derived from 4.5
g of Oil/fat present in the feed.
The High Fat Diet (HFD) should contain enough fat to denote 60% of
KCal energy. Therefore, adding of extra fat 912.5 g of lard, to 100 g
NFD, makes diet of composition per 100g feed‐ Protein : 22g, Fat :
4.5 g, lard : 17g and Carbohydrate : 3.2g.

Groups

Treatments

Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Group 6:
Group 7:
Group 8:
Group 9:
Group 10:

NFD (Normal Control)
NFD (STZ Control)
NFD (STZ+ Fenofibrate)
NFD (STZ +A001)
NFD (STZ+A002)
HFD (Normal Control)
HFD (STZ Control)
HFD (STZ +Fenofibrate)
HFD (STZ +A001)
HFD (STZ +A002)

Normal fat diet: Normal chaw fed As per capacity of the animals
(M/S Ashirwad )

Statistical analysis

High fat diet: Normal diet as per capacity of the animal + (15g/kg
Amul Butter +1g/kg cholesterol once daily p.o.)

Results obtained were expressed as Mean ± Standard error of the
mean. Analysis of variance test were used to compare the means.
Values of p<0.001 were regarded as being significant.

Diet schedule: 0 ‐ 42 days
STZ Treatment: 40mg/kg, i. p. on Day 14 (overnight fasted, feed
and water 1 hr after STZ)
Sample collection: 0, 14th, 28th, and 42nd day
Blood Parameters: Blood Glucose.
Estimation of blood glucose concentration
Blood glucose was estimated by glucose oxidase/peroxidase (GOD/
POD) method, followed procedure as per manufacturer of enzymatic

RESULTS
Effect on blood glucose level in 18h fasted rats
A total Six Samples were evaluated for their Hypoglycemic effect on
18h fasted Rats in the single dose treatment at 250 mg/kg p.o., Two
Samples of them RJM‐P01‐A001 & RJM‐KP‐A002 showed
hypoglycemic activity in 18h fasted Rat model when which indicates
that these extracts may have insulin secreting or insulin like activity.
The data on blood glucose level in 18h fasted Rats has been shown in
the table 2 and graphically represented in the fig. 1.

Table 2: Effect of different herbal plant extracts on blood glucose level in 18h fasted rats
S.NO

Treatment group
(mg/kg p.o.)

1.
2.

Vehicle Control
Glibenclamide Control (0.5)

Blood Glucose level ( Mg/dl)
Mean ± S.E
0h
3h
82±2.99
83±4.06
92±5.0
64±1.81 ***

3.
4.

RJM‐P01‐A001 (250)
RJM‐P01‐A002 (250)

80±3.32
87±4.54

57±2.36**
83±3.62

5.
6.
7.
8.

RJM‐KP‐A002 (250)
RJM‐KP1‐A003 (250)
PIM2 (250)
BUB(DE) (250)

81±5.12
76±6.57
92±1.35
89±2.9

58±1.04**
74±1.85
87±5.15
83±3.5

n (Number of animals) : 6
***

p < 0.001 ; ** p < 0.01 compared to 0h blood glucose level

Fig. 1: Effect of different herbal plant extracts on blood glucose level in 18h fasted rats
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Effect of pet. ether extract & ethyl acetate extract on blood
glucose in High Fatty Diet Fed, STZ treated rats
These two extracts were evaluated on blood glucose in High Fatty
Diet Fed, STZ treated Rats in the single dose treatment at 250 mg/kg

p.o., these two sample showed significant decreased in blood glucose
Level as compare to HFD: STZ Control. The data on blood glucose in
High Fatty Diet Fed, STZ treated Rats has been shown in the table 3
and graphically represented in the Fig.2.

Table 3: Effect of RJMP01A001& RJMKPA002 on blood glucose in high fatty diet fed, STZ treated rats
S.no
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Treatment group
(mg/kg p.o.)
NFD: Normal Control
NFD: STZ Control
NFD: STZ+Fenofibrate(300)
NFD: STZ+A001(250)
NFD: STZ+A002(250)
HFD: Normal Control
HFD: STZ Control
HFD: STZ +Fenofibrate(300)
HFD: STZ+A001(250)
HFD: STZ+A002(250)

Blood glucose level (mg/dl) (Mean ±S.E.)
Day 0
70±4.15
69±5.16
80±2.98
75±5.51
88±6.35
96 ±8.3
100±6.72
98±9.51
97±7.28
101±4.77

Day 14th
79±6.77
77±7.02
85±9.51
76±6.20
90±6.71
140±4.71
106±6.59
109±7.38
96±4.72
107±7.21

Day 28th
73±6.55
260±7.86
160±24.7***
211±13.95***
267±9.78
135±6.34
241±13.68
117±10.54***
146±12.45***
145±11.84***

Day 42th
75±6.38
243±11.23
124±21.09***
197±13.37***
231±13.84**
163±5.42
257±14.87
105±6.66***
122±11.59***
130±15.07***

n(Number of animals) : 6
***

p < 0.001;

**

p < 0.005 compared to HFD: STZ Control.

Fig. 2: Effect of RJMP01A001& RJMKPA002 on blood glucose in high fatty diet fed, STZ treated rats

DISCUSSION
Obesity is increasing problem worldwide and induces many diseases
like diabetes, atherosclerosis and other metabolic syndrome. So the
knowledge about the process of adipogenesis and formation of
adipose tissue is very important. For the better understanding of
these processes, at least the study should be conducted on invivo
model. For in vivo experiments, the high fatty diet, STZ treated rats
have been used as a model to evaluate the effect of test products on
lipid and fats metabolism and insulin resistance. To develop the
antidiabetic drugs, the lipid centric approach has been widely used.
The present study has been envisaged to evaluate the herbal
extracts in these two experimental conditions.

plant drug for many dreaded diseases including diabetes mellitus.
Thus based upon the background of diversified therapeutic values and
uses in diabetes mellitus and its complications in folklore, available
plants Sarcococca saligna was taken up for present investigation. The
aim of the present study was to evaluate the antidiabetic potential of
these test plants. In the present investigation, the in vitro and in vivo
experimental models available, with a focus on the therapeutic targets
for diabetes mellitus, were used to investigate the test extracts for
their antidiabetic efficacy and pre‐clinical safety. Sarcococca saligna
unknown for antidiabetic activity were taken up for lipids profiling for
diabetes mellitus.
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