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Abstract : The ethanolic extracts of different parts of
the following plants viz. Eclipta alba Hassk
(Asteraceae) whole plant, roots of Berberis aristata
DC (Berbidaceae), stem wood of Betula utilis D. Don
(Betulaceae), stem wood of Cedrus deodara
(Pinaceae), and fruits of Myristica fragrans Houtt.
(Myristcaceae) exhibited 7.5, 8.3, 9.2, 6.0, and
8.7% significant fall in blood glucose profile in a
single dose experiment on Streptozotocin-induced
diabetic rats. In single dose experiment nearly 8.0%
decline in blood glucose profile of Streptozotocininduced diabetic rats was observed with a known
antidiabetic ethanolic extract of the fruits of Terminalia
chebula (Gaertn.) Retz. (Combretaceae).
Key Words: Antidiabetic plants, antihyperglycaemic
activity, streptozotocin, diabetes, animal models.
Introduction
Diabetes mellitus is the commonest endocrine
disorder that affects more than 100 million people
worldwide. Diabetes mellitus is a state of (almost)
permanent hyperglycemia; either a fasting level of
7.0 mM or non-fasting levels of over 11.1 mM are
sufficient for the diagnosis (ADA, 1997).
Complications of diabetes mellitus are the major
cause morbidity and mortality. Plants have always
been an exemplary source of drugs and many of

the currently available drugs have been derived
directly or indirectly from them. Several such plants
have shown antidiabetic activity using various
animal models (Gupta et al., 2005; Pari &
Amarnath Satheesh, 2004; Rajasekaran et al.,
2004; Upadhya et al., 2004). A wide array of plant
derived active principles representing numerous
chemical compounds has demonstrated activity
with their possible use in the treatment of Type 2
diabetes (Jachak, 2002; Pari & Latha,2004). Even
the discovery of widely used hypoglycemic drug
metformin came from the traditional approa ch of
using Galega officinalis. Thus plants are a potential
source of antidiabetic drugs (and others too) but
this fact has not gained enough momentum in the
scientific community. Though development of
modern medicine resulted in the advent of modern
pharmacotherapeutics
including
insulin,
biguanides, sulfonylureas and thiazolidinediones
(Bailey, 1999) there is still a need to look for new
drugs as none of the drug (except strict glycaemic
control with insulin) has been shown to modify the
course of diabetic complications. Many plant
species are known in folk medicine of different
cultures to be used for their hypoglycaemic
properties and therefore used for the treatment of
diabetes mellitus. The beneficial multiple
Table 1. Details of plants and their antihyperglycaemic
activities
like
manipulating
carbohydrate
activity.
metabolism
by
various
mechanisms,
preventing
Plant Name
Place of
Month of Antihypergand
restoring
the
function
of
β-cell
insulin
and part used Collection Collection
lycaemic
releasing
activity,
improving
glucose
uptake
and
Activity (%)
utilization and the antioxidant properties present
Eclipta alba (PL) October
Lucknow,
7..5**
in medicinal plants offer exciting opportunities to
U.P.
develop them into novel therapeutics. The
present report describes the antihyperglycaemic
Berberis
May
Almora,
8.3***
activity in the ethanolic extracts of the plant of
aristata (Root)
Uttranchal
Eclipta alba, root of Berberis aristata, stem wood
of Betula utilis, stem wood of Cedrus deodara,
Betula utilis
May
Bageshwar 9.2**
and fruit of Myristica fragrans.
(Stem Wood)
Uttranchal
Materials and Methods
Cedrus deodara
Ranikhet,
Plant material
(Stem Wood)
June
Uttranchal 6.0***
The above-mentioned parts of the plants
Myristica
October
Kanyakumari 8.7***
were collected from different phytogeographical
fragrans (Fruits)
Tamil Nadu
region of India during the month of October,
Mahabaleswar, 8.0***
Terminalia
March
May, May, June, October and March
Maharashtra
chebula (Fruits)
respectively (Table 1). Taxonomic identification
* p<0.05, ** p<0.01, *** p0.00l
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the herbarium of this institute for future reference.
The plants were shade dried, pulverized by a
mechanical grinder and passed through 100 mesh
sieve and stored in a tightly
Fig.1. Antihyperglycemic effect of ethanolic extract of whole plant of
closed container for further
use.
Eclipta alba in streptozotocin-induce diabetic rats.

of the parts of the plant was established. The
collection details and representative voucher
specimens of each plant have been documented in
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Effect of ethanolic extract on
streptozotocin-induced
diabetic rats

E. alba extract treated
5

Each batch of 40 male
Sprague Dawley rats (140180 g) was made diabetic by
a
single
intraperitoneal
injection of 60 mg/kg body
weight of streptozotocin (30
mg/ml in citrate buffer, pH
4.5). Two days later blood
samples were drawn from
tail vein and glucose levels
were determined to confirm
the induction of diabetes (>
250 mg/dl). The diabetic rats
were divided into three
groups. Control rats (Group
I), were given 1.0 % gum
acacia, orally, while the test
plant extract and standard
antidiabetic
drug
glibenclamide were given to
the second and third groups
at 250 and 100 mg/kg body
weight, respectively. Blood
samples were collected just
prior to and 1, 2, 3, 4, 5, 6, 7
and 24 h after treatment.
Food but not water was
withheld from the cages
during the experimentation.
The % fall in blood glucose
values from 1 to 24 hours by
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Fig.2. Antihyperglycemic effect of ethonolic extract of whole plant
Berberis aristata in Streptozotocin induced diabetic rats.
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Air dried parts of the
plants were extracted five
times with 95% ethanol (one
extraction in one day) at
room
temperature
by
percolation method. The
combined extracts were
evaporated to dryness in
vacuum to afford the desired
residue.
The
analytical
HPLC (reverse phase) of
each sample was performed
to obtain residue fingerprint.
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streptozotocin
induced
diabetic rats during 1 to 24
hours post treatment at 250
plant Betula utilis in Streptozotocin induced diabetic rats.
35
mg/kg body weight. Fig. 1
depicts the lowering in blood
glucose ethanolic extract of
30
Eclipta alba. The peak
lowering was found to be from
25
2 to 7 h. The ethanolic extract
of the roots of Berberis
20
aristata
showed
almost
similar type of antihyper15
glycaemic activity (Fig. 2).
control
The ethanolic extract of the
stem wood of Betula utilis was
10
B. utilis extract
also
found
to
possess
treated
antihyperglycaemic
activity
on
5
STZ-induced diabetic rats as
shown
in
Fig.
3.
0
Administration of ethanolic
0
1
2
3
4
5
6
7
24
extract of the stem bark of
Time (h)
Betula utilis was found to
Fig.4. Antihyperglycemic effect of ethonolic extract of stem wood of
decline blood glucose level
plant Cedrus deodara in Streptozotocin-induced diabetic rats.
from 1 to 3 h in diabetic rats as
30
compared to diabetic control.
The maximum decline in blood
glucose was noted at 3h post
25
treatment. It is evident from the
Fig. 4 that the ethanolic
extract of stem wood of
20
Cedrus deodara exhibited
antihyperglycaemic activity on
15
Streptozotocin-induced diabetic
rats from 1 to 7h. Maximum
lowering in blood glucose was
10
found to be at 7h post
control
treatment. Fig. 5 shows the
antihyperglycaemic activity of
5
C. deodara extract
the ethanolic extract of the
treated
fruits of Myristica fragrans on
0
STZ-induced diabetic rats.
0
1
2
3
4
5
6
7
24
Administration of ethanolic
Time (h)
extract of this part of the plant
plant extracts were calculated according to the to STZ-induced diabetic rats resulted in moderate
area under curve (AUC) method. The average fall lowering in blood glucose. Lowering in blood glucose
in AUC in experimental group compared to control was found to be from 3 to 7h post treatment. Peak
group was always termed as % antihyperglycaemic lowering in blood glucose was observed at 7h post
activity. Statistical analysis was done by Dunnet’s treatment. The lowering in blood profile with a known
test.
antidiabetic ethanolic extract of fruits of Terminalia
Results
chebula was found to be between 1 to 7 h, peak
Table 1 presents the average antihyper- lowering was observed at 7 h post extract treatment
glycaemic activity profile of the ethanolic extracts as shown in Fig. 6.
of the plant of Eclipta alba, root of Berberis aristata,
stem wood of Betula utilis, stem wood of Cedrus
deodara and fruits of Myristica fragrans on

Blood glucose (mM)

Blood glucose (mM)

Fig.3. Antihyperglycemic effect of ethonolic extract of stem wood of
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Blood glucose (mM)

Blood glucose (mM)

Discussion
activity on STZ-induced diabetic rats. This plant
Diabetes is possibly world's fastest growing also possesses anticancer activity (Anis et al.,
metabolic disease, so does now there is an urgent 2001). The ethanolic extract of the stem wood of
need for more appropriate therapies (Ashok & Betula utilis mildly helped in the decline of blood
Madhushudana,
2002).
Fig.5. Antihyperglycemic effect of ethonolic extract of fruit of
India being country with
rich plant diversity, its
Myristica fragrans in streptozotocin induced diabetic rats.
herbs can be used as
40
curative remedies against
diabetes.
Diabetes
35
mellitus has been treated
orally
with
herbal
30
remedies based on folk
medicine since ancient
times in India (Modak et
25
al., 2007). In experiment
with many animal species
20
(Rakieten et al., 1967),
streptozotocin
(STZ)
15
produces
permanent
diabetes that mimic the
control
pathological status found
10
in
human
diabetes
M. fragrans
(Larson et al., 2002).
extract treated
5
Therefore streptozotocininduced
diabetes
is
0
reproducible, convenient
and can produce diabetes
24
0
1
2
3
4
5
6
7
of graded severity suitable
Time (h)
for experimental diabetes
(Srinivasan & Ramarao,
Fig.6. Antihyperglycemic effect of ethonolic extract of fruits of
2007). In the light of the
Terminalia chebula in streptozotocin induced diabetic rats.
above reports, an attempt
40
was made to study the
effect
of
selected
35
indigenous
plants
in
lowering blood glucose
30
level on STZ-induced
diabetic rats. It is evident
from the result that the
25
ethanolic extract of whole
plant of Eclipta alba was
20
observed
to
have
significant blood glucose
15
lowering
effect
on
control
streptozotocininduced
10
diabetic rats, which has
T. chebula extract
earlier been reported to
treated
possess hepatoprotective
5
activity (Saxena et al.,
1993; Singh et al., 2001).
0
Administration of alcoholic
extract of roots of Berberis
7
24
0
1
2
3
4
5
6
Time (h)
aristata has shown mild
blood glucose lowering
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glucose of STZ-induced diabetic rats, this is first
ever
report
of
this
plant
to
possess
antihyperglycaemic potential on STZ-induced diabetic
rats, although it was found to cause respiratory allergy
(Singh & Kumar, 2002). The ethanolic extract of the
stem wood of Cedrus deodara was observed
antihyperglycaemic in nature as it showed lowering
in blood glucose level of STZ-induced diabetic rats
which has earlier been reported to have free radical
scavenging (Tiwari et al., 2001), anti-inflammatory
and analgesic activities (Shinde et al., 1999). The
ethanolic extract of fruits of Myristica fragrans also
proved to possess antidiabetic potency as it helped
in the decline of blood glucose levels of STZ-induced
diabetic rats, which earlier have been reported for
hypolipidemic (Ram et al., 1996), antihypercholesterolemic and anxiogenic activities (Sonavane
et al., 2002). The ethanolic extract of the fruits of a
well-known antidiabetic plant Terminalia chebula,
when administered to STZ-induced diabetic rats
declined the blood glucose level of rats. Terminalia
chebula has also been reported for wound healing
property (Suguna et al., 2002), antidiabetic activity
(Sabu & Kuttan, 2002) and anticancer activity
(Saleem et al., 2002).
The mode of action of the ethanolic extracts of
the selected portion of the above said plants in
bringing about the antihyperglycaemic effect has
not been studied. It may be urged that at the
studied dose the ethanolic extracts of these plants
are more potent blood glucose lowering agents in
hyperglycemic conditions, with further studies, may
be converted into blood sugar lowering agents
without the fear of hypoglycaemic shock and other
side effects. It is therefore, now unequivocally
established that chemical constituents of these
plants have mild antihyperglycaemic action with
probable
mechanism
involving
insulin
secretagogues (like glybenclamide) or having
insulin like components.
Conclusion
The results of the present study have shown
that ethanolic extract of Eclipta alba, Berberis

aristata, Betula utilis, Cedrus deodara, and
Myristica
fragrans
possess
mild

antihyperglycaemic effect on streptozotocininduced diabetic rats. These plants may be added
to the growing list of antihyperglycaemic plants.
Most likely it exerts multiple effects involving both
pancreatic and extra pancreatic mechanism. The
marked and prolonged activity necessitates a more
comprehensive chemical and pharmacological
investigation to elucidate the exact mechanism and
to isolate and identify its active principle(s). Its toxic
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effect needs to be understood within the
pharmacological framework.
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