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ABSTRACT

Background: This study was designed to investigate the hypoglycemic
effect of Tinospora Cordifolia in alloxan-induced diabetic rabbits.

Methods: Rabbits were divided into four experimental groups: Non-
diabetic rabbits treated with normal saline, Non-diabetic rabbits treated with
TCREt, Diabetic rabbits treated with Metformin, Diabetic rabbits treated
with TCREt. Treatment with drugs was started on the 8th day of alloxan
treatment (i.e. day 1) and was continued for 30 days. Statistical evaluation
was done using student’s ‘t’ test & one way ANOVA followed by Tuckey's
post hoc test. ‘p’ value less than 0.05 was considered statistically
significant.

Results: TCREt showed hypoglycemic action in alloxan induced diabetes
rabbits. It did not produce hypoglycemia in non diabetic rabbits.
Conclusion: Hypoglycemic action of TCREt is comparable to that of
standard oral hypoglycemic drug metformin.
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INTRODUCTION

Once regarded as a single disease entity, diabetes mellitus
is now seen as heterogeneous group of diseases
characterized by a state of chronic hyperglycemia resulting
from a diversity of etiologies, environmental and genetic
factors acting jointly. The chronic hyperglycemia of
diabetes is associated with long term damage, dysfunction
and failure of various organs, especially the eyes, kidneys,
nerves, heart and blood vessels.!

Six out of top ten countries with the highest rates are in
south-East Asia region. India ranked first in the list of
countries with the highest numbers of estimated cases of
diabetes for 2000 and estimated to be same by 2030.

Hypertension is an extremely common co-morbid condition
in diabetes, affecting 20-60% of patients with diabetes,
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depending on obesity, ethnicity and age. In type 2 diabetes,
hypertension is often present as part of the metabolic
syndrome including central obesity and dyslipidemia.?

The aqueous Tinospora cordifolia root extract (TCREt)
has been used in treating diabetes in traditional medicine.
Currently various parts of Tinospora cordifolia have
shown several medicinal  properties including
hypoglycemic activity. Several animal and human models
have demonstrated the hypoglycemic activity of TCREt
.The present study is designed to compare the
hypoglycemic activity of TCREt with standard oral
hypoglycemic drug metformin.

METHODS

The present study was carried out in Department of
Pharmacology at Dr S.C. Government Medical College,
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Nanded, Maharashtra, India after approval by
Institutional Animal Ethics Committee. Handling and
care of animals was according to CPCSEA guidelines.
Care was taken during the animal study including food,
water, shelter place (Housing), prevention of infection
etc.

Materials

e Experimental animals used in the study: Healthy
New Zealand rabbits.
e Disposable syringes & needles, oral feeding (blunt
curved) needle, mouth gag.
e  Glucometer and strips. Lifescan: Johnson & Johnson
Co.
e Drugs:
1. Alloxan monohydrate obtained from Loba —
Chemie Pvt. Ltd., Mumbai, India.
2. Metformin obtained from Hoechst India
Limited, Mumbai, India.
3. Tinospora Cordifolia hydrochloride obtained
from Natural Remedies private Ltd, Bangalore.
4. Vehicle (Normal saline, distilled water).

Experimental design

It was a prospective, randomized, analytical,
interventional, single blind study. New Zealand rabbits
weighing between 1-1.5 kg were used for the study. For
the experiment, the animals were weighed, numbered and
randomly divided into four groups of 6 animals each.

Induction of diabetes mellitus

A single dose (150 mg/kg) of freshly prepared solution of
Alloxan monohydrate 5% (dissolved in normal saline)
was administered intravenously in lateral marginal ear
vein for induction of type 2 diabetes mellitus in the
rabbits. Blood sample was collected from lateral marginal
vein of ear. Blood glucose level estimated by glucose
oxidase method using glucometer. Blood sample was
taken on 1, 3, 7, 14, 21 & 28 day*, by the demonstration
of blood glucose in the range of 250 - 350 mg/dl.

Animal groups
Rabbits were divided into four groups as below:;

Group 1: Non-diabetic rabbits treated with normal saline

Group 2: Non-diabetic rabbits treated with TCREt (50
mg/kg)®

Group 3: Diabetic rabbits treated with Metformin (120
mg/kg)’

Group 4: Diabetic rabbits treated with TCREt (50 mg/kg)

Statistical analysis

The data was expressed as mean + standard deviation
(SD) and Statistical evaluation was done using student’s
‘t” test & one way ANOVA followed by Tuckey's post
hoc test. ‘p’ value less than 0.05 (P<0.05) was considered
statistically significant.

RESULTS

The drugs were administered orally to animals once daily
for 30 days. Euglycemic as well as alloxan-induced
diabetic animals were subjected for various treatments
as mentioned earlier. Mean (£ SD) values of blood
glucose levels in different Group of animals are shown in
Table 1.

Table 1 shows variation in blood glucose levels from day
1 to day 28 in each group. Mean BGL in non diabetic
control (NS) and non diabetic test (TCREt) varied
between 169.8 to 182.4 mg/dl throughout the study
period. In standard control group (DM + MET) there was
significant reduction of BGL from day 1 (293.5 mg/dl) to
day 28 (136.5 mg/dl). In test group, which received 50
mg/kg body weight of root extract of Tinospora
cordifolia, there was no significant reduction in BGL on
day 1 and day 3, from day 7 there was gradual reduction
of BGL from 265.9 mg/dl to 175 mg/dl on day 28. When
the two groups (test and standard) were compared
between there day 1 and day 28 findings, the difference
was found statistically significant.

Table 1: Mean (+ SD) values of blood glucose levels in different groups.

Groups D\ Day 3 Day 7 Day 14 IDE\VAN Day 28

ND+ NS | 180.0 £ 8.1 | 179.9+7.3 | 182.4+8.1 | 178.6 £ 6.3 | 180.5+7.8 | 1745+ 6.9
ND+ TCREt 177.4+£10.3 172.5+£9.0 170.9+9.8 169.8+£8.9 176.1+£7.9 180.6 £ 6.6

D + MET 293.5+49.5 275+49.1 2524+432 209+30.2 173.3+23.3 1365+ 13.4*
D + TCREt 296.6 £ 37.4 2854 +39.7 2659+327 236.8+29.1 208.1 +26.3 175 £ 22.6*

* p value < 0.005 (when compared day 1 and day 28 findings)
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Figure 1: Mean (+ SD) values of blood glucose levels
in different groups.

DISCUSSION

In this study the hypoglycemic action of Tinospora
cordifolia in the form of aqueous root extract has been
evaluated and its efficacy is compared with that of
standard oral hypoglycemic drug metformin.

In our study, TCREt (50mg/kg) decreased blood glucose
level (BGL) from 296.6 mg/dl on day 1 to 175 mg/dl on
day 28 (Table 1). The results show that Tinospora
cordifolia in the form of aqueous root extract has
definitive hypoglycemic activity. The present study is in
accordance with the previous studies done by Stanley et
al (2003) and Grover et al (2000) who reported the
hypoglycemic action of TCREt.%?

In our study TCREt did not produce hypoglycemia in non
diabetic test group (BGL-177.4 mg/dl on day 1 to 180.6
mg/dl on day 28 (Table 1), which suggests that it might
have antihyperglycemic activity in diabetic rabbits and no
hypoglycemic activity in normal rabbits.

CONCLUSION

At the end of the study it can be concluded that aqueous
root extract of Tinospora cordifolia has hypoglycemic
effect in diabetic rabbits and it does not have
hypoglycemic  action in normal rabbits. The
hypoglycemic activity is comparable to that of metformin
in diabetic rabbits.

Thus refined TCREt could be used as an oral
hypoglycemic agent in diabetes. However further

extensive studies need to be done to confirm this activity
in animal models as well as human trials.
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