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The Effect of Thunbergia Fragrans Roxb in Experimental Diabetes and Their Effects on
Key Metablic Enzymes Involved in Carbohydrate Metabolism
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ABSTRACT
Diabetes mellitus (DM) is a metabolic disease, characterized by hyperglycemia resulting from insulin action Secretion together with
impaired metabolism of glucose, lipids and protein. The WHO Expert Committee recommended that the important to investigate
the hypoglycemic agents from plant origin, which were used in traditional medicine for the treatment of diabetes mellitus.
Thunbergia fragrans Roxb belong to the family Acanthaceae. The anti-hyperglycemic effect of hydroalcoholic extract of Thunbergia
fragrans Roxb was evaluated in diabetic rats using alloxan monohydrate 150mg/kg for pilot study (4 weeks) so as to assess their
effect in mild (Plasma sugar > 180mg/dl duration 28days) diabetes mellitus. In the pilot study maximum reduction of 33% and 35%
glucose levels was observed in animals receiving 200mg and 400mg/kg per day of hydro alcoholic extract of Thunbergia fragrans
Roxb (HAETF) after 4 weeks of treatment, respectively. The alteration in hepatic glycogen content and hepatic glucokinase,
hexokinase and glucose-6-phosphate levels in diabetic rats were partially restored by hydroalcoholic extract of Thunbergia fragrans
Roxb.
Keywords: Diabetic mellitus, Thunbergia fragrans Roxb, Alloxan monohydrate.

INTRODUCTION

D

iabetes mellitus (DM) is a metabolic disease,
characterized by hyperglycemia resulting from
insulin action Secretion together with impaired
metabolism of glucose, lipids and protein.1,2 The total
number of people with Diabetes according to the
International
Diabetic Federation (IDF), the global prevalence of
diabetes is predicted to grow from 366 million by 2003.3
The raise in the incidence of diabetes mellitus is due to
changing lifestyle, dietary patterns, and low birth weight
has contributed to the increased diabetic ratio around
worldwide.4 In modern medicine, there is no satisfactory
effective therapy to cure diabetes mellitus. The
management of diabetes mellitus by insulin therapy has
5
several drawbacks like insulin resistance and in chronic
treatment cause anorexia nervosa, brain atrophy and
fatty liver.6
The oral hypoglycemic drugs are sulfonyl ureas and
biguanides is also associated with side effects.7 Herbal
medicines are used for primary health care, by about 80%
of the world population particularly in the developing
countries, because of better cultural acceptability, safety,
8
efficacy, potent, inexpensive, and lesser side effects. The
plant drugs are frequently considered to be less toxic
9
when compared to synthetic drugs.
The WHO Expert Committee recommended that the
important to investigate the hypoglycemic agents from
plant origin, which were used in traditional medicine for
10
the treatment of diabetes mellitus.
The oral
hyperglycemic agent have been focused on plant used in

traditional medicine because that may be a better
treatment than currently used synthetic drugs.11
Thunbergia fragrans Roxb belong to the family
Acanthaceae, is a large woody climber grown in India,
Burma and China. A decoction made of leaves of this
plant used in stomach complaint and fungal infection.12
Entire plant contains “Trigonelline” a protein,13 flowers
contains apogenin 7-o glucuronide, and daucosterol14
were reported. The anti-hyperglycemic activity of this
plant has also not been assessed against hyperglycemia.
Therefore, the primary objectives of this study were to
assess the anti-hyperglycemic efficacy of this plant
against hyperglycemia (in utilizing alloxan as diabetogenic
agent at a dose of 150mg/kg).
MATERIALS AND METHODS
Plant Material
Fresh leaves of Thunbergia fragrans Roxb(TF) was
collected from Alagar hills, Madurai, Tamil Nadu. The
plants were authenticated by Dr. D. Stephen, Lecturer,
Dept. of Botany, The American College, Madurai, Tamil
Nadu.
Preparation of Hydro Alcoholic Extract of TF leaves
The leaves of TF were dried in the shade. Then the
shaded dried plants were powdered to get coarse
powder. And about 500gms of the dried coarse powder of
TF were soaked in the extractor and macerated for 30hrs
with petroleum ether, followed by Chloroform. Then it is
extracted with ethanol: water (70:30) by continuous hot
percolation technique using Soxhlet apparatus for 72hrs.
Crude extract were distilled under vacuum condition.
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alcoholic extract of Thunbergia fragrans at different
doses of 200 mg/kg & 400 mg/kg was significantly
increased to 222.50 ± 2.65 & 225.45 ± 2.95 respectively as
compared to non-treated diabetic animals.
In group III treated animals also showed an increase in
body weight significantly as compared to diabetic rats.
Effect of HAETF on Blood Glucose Levels
In all groups prior to alloxan administration the basal level
of plasma glucose of the rats were not significantly higher
in the rats selected for the study.
In contrast non-diabetic control remained steadily
euglycemic throughout the course of study.
In pilot study (mild diabetics) the Table no 1 also shows
the effect of treatment of various doses of Hydroalcoholic extract Thunbergia fragrans (HAETF) at a dose
of 200 mg/kg & 400mg/kg respectively on plasma glucose
levels. Blood glucose level was increased significantly to
th
th
172.46 ± 1.82 & 225.22 ± 3.32 at 14 & 28 day of
treatment respectively, in the diabetic animals as
compared to normal animals.
In the HAETF treated groups (both doses), significant antihyperglycemic (p<0.001) effect was evident from the 2nd
week onwards, the decrease in blood sugar was
maximum on completion of the 4th week in the group
receiving 200 mg/kg & 400mg/kg of Thunbergia fragrans
respectively, where as in group III treated animals
receiving glipizide at a dose of 5mg/kg also restored the
blood sugar level near to normal range.
Effect of HAETF on Glycogen Content
Glycogen content of liver tissue was estimated on the 28th
day in non-diabetic control, diabetic control, treated
group and positive control group as shown in Table no 2.
In diabetic control liver glycogen content decreased
significantly by 79.59% as compared to non-diabetic
control.
Treatment with glipizide, HAETF at two doses (200mg/kg
& 400mg/kg) led to 73.75%, 62.64% and 67.23% increase
in liver glycogen content in comparison to diabetic
control.
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Effect of HAETF on Hepatic Enzymes
To establish diabetic, plasma glucose was determine
72hrs after alloxan administration. Only those rats with
over 180 mg% were included in the study.
th

On the 28 day, hepatic enzymes Hexokinase &
Glucokinase and substrate Glucose-6-phosphate were
estimated in saline controls (group I), diabetic control
(group II), and treatment controls (groups III, IV, V). The
result has been compiled in Table no 2. As compared to
non-diabetic control values, mean level of enzymes
Hexokinase & Glucokinase and substrate Glucose-6phosphate values decreased in diabetic control. The
respective percentage decrease was 54.75%, 80.84% and
65.84% in diabetic control. Treatment with HAETF at two
doses (200mg/kg & 400mg/kg) for 28 days led to rise in
percentage of these parameter by 21.25%, 60.49%,
43.26%, and 31.03%, 67.50%, 48.51% respectively
(P<0.001) as compared to diabetic control. Also
treatment with glipizide 5mg/kg for 28 days led to rise in
percentage of these parameters by 33.33%, 73.01% and
57.62% respectively (P< 0.001) as compared to diabetic
control.
Effect of HAETF on Hematological Parameter
Table no 3 values shows the hematological parameters of
group I to group V treated animals. At the end of 28 days
of the study period, no statistically significant differences
were seen in the mean WBC and RBC counts, HB &
Platelet values as compared to the non-diabetic animals.
Histopathological Study
In histopathological study, the Figure-1-A showed normal
acini and normal cellular population in the islets of
langerhans in pancreas of non-diabetic rats (group-I).
Figure-1-B showed extensive damage and reduced
number of islets of langerhans in pancreas of diabetic rats
(group-II). Figure-1-C showed restoration of normal
cellular population size of islets with hyperplasia by
glipizide (group-III). Figure-1 D and E showed partial
restoration of normal cellular population and enlarged
size of β-cells with hyperplasia in HAETF treated groups
(group IV & group V).

Table 1: Effect of 4 week treatment with various doses of hydro-alcoholic extract of Thunbergia fragrans (HAETF) on
glucose levels (mg %) and body weight in alloxan diabetic rats.
Body Weight (gm)
Groups
Group I
Group II
Group III
Group IV
Group V

Blood Glucose Levels (mg)
th

th

Initial Body weight

Final Body weight

0 Day

14 Day

212.27 ± 2.80

225.00 ± 4.28

81.00 ± 2.56

80.00 ± 1.71

197.50 ± 2.14
215.00 ± 2.56
215.00 ± 4.28
219.30 ± 6.54

a

157.50 ± 2.14*

b

217.14 ± 3.26*

b

222.50 ± 2.65*

b

225.45 ± 2.95*

157.72 ± 2.61
181.72 ± 2.61
192.08 ± 1.50
191.91 ± 1.93

th

28 Day
72.00 ± 1.71
a

172.46 ± 1.82*

a

225.22 ± 3.32*

b

138.67 ± 2.58*

b

151.91 ± 1.93*

b

146.85 ± 1.50*

155.00 ± 2.56*
162.50 ± 2.14*
164.00 ± 1.71*

b
b
b

Values are expressed as Mean ± SEM.
*a values were significantly different from normal control (G 1) at (P<0.001)
*b values were significantly different from diabetic control (G 2) at (P<0.001)
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Table 2: Effect of administration of various doses of hydro-alcoholic extract of Thunbergia fragrans (HAETF) on glycogen
content (mg/gm tissue) of liver tissue of rats and enzymes involved in carbohydrate metabolism.
Groups

Liver tissue glycogen
content (mg/g tissue)

Group I

44.85 ± 1.30

Group II

a

Enzymes involved in carbohydrate metabolism
Hexokinase (µg/mg)

Glucose-6-phosphate (µg/mg)

Glucokinase (µg/mg)

0.221 ± 0.003

0.407 ± 0.004

27.51 ± 0.75

a

9.15 ± 0.28*

0.100 ± 0.003*

b

0.150 ± 0.005*

b

Group III

34.86 ± 1.37*

Group IV

25.30 ± 1.31*

Group V

b

27.93 1.45*

a

5.27 ± 0.10*

b

a

19.53 ± 0.90*

0.139 ± 0.002*

b

0.328 ± 0.004*

b

0.127 ± 0.002*

b

0.245 ± 0.004*

b

13.34 ± 0.58*

0.145 ± 0.002*b

0.270 ± 0.008*b

16.25 ± 1.10*

b
b

Values are expressed as Mean ± SEM; *a values were significantly different from normal control (G 1) at (P<0.001)
*b values were significantly different from diabetic control (G 2) at (P<0.001)

Table 3: Effect of administration of various doses of hydro-alcoholic extract of Thunbergia fragrans (HAETF) on
hematological parameters.
3

6

3

Groups

WBC × 10 /µL

RBC × 10 /µL

HB % gm/Dl

Platelet × 10 /mL

Group I

8.58 ± 0.62

6.50 ± 0.30

12.55 ± 0.62

310.40 ± 40.10

Group II

8.30 ± 0.70

6.95 ± 0.36

12.15 ± 0.46

300.6 ± 28.10

Group III

7.55 ± 0.52

6.78 ± 0.32

12.30 ± 0.50

287.40 ± 26.40

Group IV

7.60 ± 0.50

7.05 ± 0.25

12.12 ± 0.55

302.70 ± 26.40

Group V

7.95 ± 0.65

7.10 ± 0.38

11.70 ± 0.30

290.20 ± 25.30

*Values were not significantly different from normal and diabetic control.

A-Group I: Normal Control (Saline)
It shows normal numbers and volume of the islets cells

C-Group III: Positive Control (Alloxan monohydrate + Glipizide)
The numbers of islets cells were decreased, islets cells were mildly swelled

B-Group II: Toxic Control [The numbers of islets cells were severely
decreased, islets cells were severely swelled.]

D-Group IV: Treatment group (Alloxan monohydrate + T.fragrans
200mg/kg) [The numbers of islets cells were decreased, islets cells
were also swelled]

The numbers of islets cells were decreased, islets cells also moderately swelled.
E-Group V: Treatment group (Alloxan monohydrate + T.fragrans 400mg/kg)

Figure 1: Histopathology Study of Pancreas of Rats
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DISCUSSION
Currently available drug regimens for the management of
diabetes mellitus have certain drawbacks22 and therefore,
there is a need for safer and more effective anti-diabetic
drugs. This study was therefore undertaken to assess
anti-hyperglycemic property of Thunbergia fragrans
which have been reported in thai to be useful in diabetes
mellitus.
In the current study diabetes mellitus was induced by
alloxan monohydrate at a dose of 150 mg/kg i.p. Alloxan
causes enormous reduction in insulin release through the
destruction of β cells of the islets of langerhans. The
mechanism of alloxan action was completely described
elsewhere.23,24 In our study we have observed a
significant increase in plasma glucose level in alloxan
induced diabetic rats, whereas treatment with glipizide
(5mg/kg), hydro-alcoholic extract of Thunbergia fragrans
at two different doses (200mg/kg & 400mg/kg) showed
significant anti-hyperglycemic activity in mild degree of
hyperglycemia.
In mild diabetes, the maximum percent reduction in
glucose level was seen in groups receiving 400mg/kg per
day of HAETF.
This could be due to potentiation of insulin effect of
plasma by increasing their pancreatic secretion of insulin
from existing β-cells of islets of langerhans or its release
from bound insulin.
The significant and consistent anti-diabetic effect of
HAETF in alloxan-induced diabetic rats in also is due to
enhanced glucose utilization by peripheral tissues. The
body weights were decreased in alloxan-induced diabetic
rats.
Administration of HAETF at two doses increased body
weight in alloxan-induced diabetic rats. The ability of
HAETF to protect massive body weight loss seems to be
due to its ability to reduce hyperglycemia.
As reported earlier, in the current study the liver glycogen
content was reduced significantly in diabetic control as
compared to non-diabetic control.25
Treatment with HAETF at two doses prevented this
alteration in glycogen content of liver tissue. But could
not normalize the content of glycogen of the non-diabetic
control.
This prevention of depletion of glycogen in liver is
possibly due to either stimulation of insulin release from
β-cells or due to the insulinomimetic activity of some
components of the plants resulting in direct peripheral
glucose uptake.26
Decreased enzymatic activity of hexokinase, glucokinase
and substrate glucose-6-phosphate has been reported in
diabetic animals resulting in depletion of liver and muscle
27
glycogen.
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The present study also had similar results. Treatment with
HAETF significantly increased the hexokinase &
glucokinase activity and glucose-6-phosphate level in the
liver, indicating an overall increase in glucose influx thus
Thunbergia fragrans seems to have an overall effect in
increase in glucose utilization.
Studies also assess this plant extract showed no adverse
effect on hematological parameters including WBC and
RBC counts, HB, Platelets.
Thus this plant extract can be presumed to be free from
toxicological effects.
Histopathological studies revealed that HAETF and
Glipizide significantly improved the histological
architecture of the islets of langerhans.
The groups treated with HAETF (200mg/kg & 400mg/kg)
and glipizide (5mg/kg) showed greater persistence of
islets of langerhans & lesser degree of necrotic changes as
compared to the untreated alloxan-induced diabetic rats.
CONCLUSION
In our study we have observed a significant increase in
plasma glucose level in alloxan induced diabetic rats,
whereas treatment with glipizide (5mg/kg), hydroalcoholic extract of Thunbergia fragrans at two different
doses (200mg/kg & 400mg/kg) showed significant antihyperglycemic activity in mild degree of hyperglycemia.
In mild diabetes, the maximum percent reduction in
glucose level was seen in groups receiving 400mg/kg per
day of HAETF.
Further investigation is necessary to determine the exact
phytoconstituents responsible for the anti-diabetic effect.
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