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ABSTRACT

Dodonaea viscosa (Sapindaceae) leaves are traditionally used in the treatment of skin diseases, diarrohea, colic pain etc. The ethyl acetate extract
(DEA) and methanolic extract (DME) of Dodonaea viscosa leaves were administered orally at different doses (200 and 400mg/kg bw) to normal as
well as STZ-diabetic rats. DME produced significant hypoglycemic effect in normal rats after 6h of administration. After acute treatment DME
400mg/kg produced marked fall (30.87%) after 6h of administration. DME 200mg/kg and 400mg/kg both showed improvement in glucose
tolerance. Treatment of diabetic rats for 28 days with DME reduced the fasting glucose level by 43.81% than their pretreatment level. It brought
about fall in level of total cholesterol by 36% and 38.89% and HbA1lc by 29.44% and 35.6%. The increase in glycogen level was found to be 68.97%
after treatment with DME 400mg/kg bw. It also normalized the elevated level of MDA in diabetic rats. DME 200mg/kg and 400mg/kg brought about
the decreased level of GSH to near normal. The level of SGOT, SGPT were also found to be decreased which is comparable to the standard. These
results clearly indicated that Dodonaea viscosa methanolic extract (DME) possess antidiabetic and antioxidant effect in diabetic rats.
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INTRODUCTION

Diabetes mellitus currently affects 143 million people worldwide
and the number is growing rapidly. Recently, there has been
increasing interest in the use of medicinal plants. The plant
kingdom has become a target for the search by multinational
drug and biologically active lead compounds !. Ethnobotanical
information indicates that more than 800 plants are used as
traditional remedies for the treatment of diabetes 2 3. The
hypoglycaemic activity of a large number of these plants has
been evaluated and confirmed in different animal models.
Dodonaea viscosa is traditionally used in the treatment of
rheumatism, skin infections, diarrhoeas, stomacheches, pains of
hepatic or splenic origin, uterine colic and other disorders
involving smooth muscles %It is also used as an antipruritic in
skin rashes and for the treatment of sore throat, dermatitis and
hemorrhoids 5. The literature survey reveals that the leaves of
Dodonaea viscosa contain many important biological activities
but no hypoglycemic activity has been mentioned. The present
study was done to investigate whether the leaves of plant show
any antihyperglycemic activity in STZ diabetic rats.

MATERIALS AND METHODS
Plant material and preparation of extract

The leaves of Dodonaea viscosa were collected from tractor training
centre firm Hisar and were authenticated by Dr. H. B. Singh, Head,
Raw Materials Herbarium and Museum, National Institute of Science
Communication and Information Resources (NISCAIR), India. The
leaves were shade dried and grounded into a granulated powder
and defatted with petroleum ether. The hydroalcoholic extract was
obtained extracting 3 kg of defatted powder with methanol (70%) at
60 °C for 72 h in Soxhlet followed by filtration and concentrated in
rotaevaporator at 50 = 5 °C to its one third volumes. The filtrate was
partitioned with solvent ethyl acetate (Ethyl Acetate Extract; DEA)
and evaporated on water bath till dryness. The extracts were stored
at temperature below 10 °C and were freshly prepared with 0.2%
agar for pharmacological experiments.

Preliminary Phytochemical screening

The extracts were tested phytochemically for the presence of
alkaloids, tannins, carbohydrates, flavonoids etc. using various
phytochemical tests.

Drug and chemicals

Glibenclemide was a generous gift from Torrent pharmaceuticals
Ahmedabad, India. Streptozotocin and heparin were procured from
SRL, India. EDTA was purchased from Hi-media Lab. Pvt Ltd.,
Mumbai. The chemicals were obtained from SD Fine chamicals Ltd.,
Mumbai and were of analytical grade.

Experimental animals and research protocol approval

Male Wistar rats (200-250g) were used for the study. They were
procured from Disease Free Small Animal House, Chaudhary Charan
Singh Haryana Agriculture University, Hisar (Haryana). The rats
were housed in polycarbonate cages (29x22x14 cm) for a week
under environmentally controlled conditions with a 10-14h light
and dark cycle and maintained free access to food and water. The
animals were kept fasted 2 h before and 2 h after drug
administration. The experimental protocol was approved by
Institutional Animal Ethics Committee (IAEC) and animal care was
taken as per the guidelines of Committee for the Purpose of Control
and Supervision of Experiments on Animals (CPCSEA), Govt. of India
(Registration No. 0436).

Induction of experimental diabetes

Diabetes was induced by a single intraperitonial injection of freshly
prepared STZ (60mg/kg bw) in 0.1M citrate buffer (pH 4.5) to a
group of overnight fasted rats. Three days after injection, the rats
with fasting blood glucose higher than 180 mg/dl were used for the
experiments. Six rats were used in each experiment. Each animal
was used once only in all of experiments. The food and water were
removed from cages 12 h before testing.

The antihyperglycemic activity was assessed by two methods

1. By studying the hypoglycemic effect of the two extracts of
Dodonaea viscosa leaves in normal healthy male rats

2. By studying antihyperglycemic effect of the extracts in STZ-

diabetic rats using acute and chronic model.

The animals were divided into various groups

Group 1: Normal control Rats

5. Group 2 and 3: Normal rats treated were administered orally
200 mg/kg p.o. and 400 mg/kg p. o. residual methanolic extract
DME of Dodonaea viscosa leaves respectively.
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6. Group 4 and 5: Normal rats treated were administered orally
200 mg/kg p.o. and 400 mg/kg p. o. ethyl acetate extract DEA
of Dodonaea viscosa leaves respectively.

7.  Group 6 (Diabetic control): Animals were administered vehicle
only.

8. Group 7: Diabetic animals were administered Glibenclamide (600
ug/kg; p.o.) respectively.

9.  Group 8 and 9: Diabetic animal were administered orally 200
mg/kg p. o. and 400 mg/kg p.o. residual methanolic extract
DME of Dodonaea viscosa leaves respectively.

10. Group 10 and 11: Diabetic animals were treated with 200
mg/kg p.o. and 400 mg/kg p. o. ethyl acetate extract DEA of
Dodonaea viscosa leaves respectively.

Acute study involved determination of serum glucose level after
0,2,4,6 and 24 hr after glibenclemide, DEA (200 mg/kg p.o. and 400
mg/kg p. 0.) and DME (200 mg/kg p. 0. and 400 mg/kg p. 0.). chronic
study involved repeated administration of glibenclemide, DME(200
& 400mg/kg b.w.) and DEA(200 & 400mg/kg b.w.) for 27 days once
a day at predetermined time and serum glucose level was
determined on 0, 7th, 14th and 21st and 28t day.

Oral acute toxicity study

Healthy Wistar rats were subjected to acute toxicity studies as per
guideline (AOT no. 425) suggested by Organization for Economic Co-
operation and Development (OECD) (2001). The rats were observed
by housing them individually in the polypropylene metabolic cages
continuously for 2 h for behavioral, neurological and autonomic
profiles and for any lethality during next 48 h.

Effect of DME and DEA on glucose tolerance test

After 25 day treatments, on 26t day a fasting blood sample was
collected from all the groups in heparinized micro-centrifuge tube
from retro-orbital plexus. Blood samples were also collected at the
time interval of 0, 30, 60, 90 and 120 min. after administration of
glucose at a concentration of 2 g/kg of body weight.

Effect of DME and DEA on serum glucose and cholesterol

Serum cholesterol and glucose level were measured by commercial
supplied biological kit Erba Glucose Kit (GOD-POD Method) and
Erba Cholesterol Kit (CHOD-PAP Method) respectively using Chem 5
Plus-V; Auto-analyzer (Erba Mannhein Germany) in serum sample.
Glucose and cholesterol values were calculated as mg/dl blood
sample.

Estimation of glycosylated hemoglobin (Hb1Ac) and body wt

Glycosylated hemoglobin was measured using commercial supplied
biological kit (Erba Diagnostic) in serum sample prepared as above

Int ] Pharm Pharm Sci, Vol 3, Suppl 3, 2011, 69-74

using Chem 5 Plus-V2 Auto-analyser (Erba Mannhein Germany).
Values are expressed as the percent of total hemoglobin. The body
wt. of all the animals was estimated at start and end of the
experiment.

Estimation of MDA level

Malondialdehyde (MDA), an index of free radical generation/lipid
peroxidation, was determined as described by Okhawa et al. ¢. The
absorbance was measured at 532 nm using double beam UV-Visible
spectrophotometer (Systronics 2203, Bangalore, India) against a
blank. MDA values are calculated using the extinction coefficient of
MDA-thiobarbituric acid complex 1.56x105 1/mol x cm and
expressed as nmol/ml.

Estimation of serum reduced glutathione level
The reduced glutathione was estimated in serum by method 7.

Estimation of liver glycogen content and SGOT, SGPT and other
biochemical parameter

Liver glycogen estimation was done by the method as described by
method 8. Urea Nitrogen levels Liver glycogen levels were measured
by the modified DAM method . Creatinine levels were measured by
the modified Jaffe’s Kinetic method. SGOT and SGPT levels were
measured by spectrophotometric method which involves NADH
oxidation. Kidneys and retroperitoneal fat pads were removed,
weighed and expressed as per cent body weight.

Data analysis

All the results were expressed as mean * standard error of mean
(SEM). The data of all the groups were analyzed using one-way
ANOVA followed by Dunnett’s t-test using the software Instat. In all
the tests, the criterion for statistical significance was p <0.05.

RESULTS
Acute oral toxicity studies

Acute toxicity study revealed that both DEA and DME are safe upto
2000mg/kg bw. No lethality or toxic reaction was observed upto the
end of study.

Effect of DME and DEA on normoglycemic animals

The effect of graded doses of Dodonaea viscosa methanolic extract
DME and ethyl acetate extract DEA on blood glucose level of normal
healthy rats are presented in table 1. DEA showed a significant
hypoglycemic effect after 6h at 400mg/kg bw dose but at 200mg/kg
no effect was observed. Further DME at 200mg/kg be and 400mg/kg
produced a significant fall in blood glucose level which was found to
be peak after 6h.

Table 1: Hypoglycemic effect of Dodonaea viscosa on normal rats

Treatment Blood glucose levels(mg/dl) at time(h)

0 2 4 6 24
Vehicle 86.8+£3.9 87.2+3.2 86.6+4.6 85.5+3.8 83.8+4.2
DEA 200mg/kg 81.36+1.69 80.33+1.89 79.5+2.01 78+2.19 84+1.18
DEA 400mg/kg 81.4+4.6 80.2+4.2 72.2+4.8* 65.8+3.7* 82.6+4.5
DME 200mg/kg 85.8+4.2 79.6+3.8 69.2+4.1* 61.2+4.8* 86.1+4
DME 400mg/kg 87.6£3.2 79.4x4.4 64.1+4.6* 56.8+5.1* 72.2+3.8

DEA Dodonaea viscosa ethyl acetate extract; DME Dodonaea viscosa methanolic extract Values are presented as mean #* S.E.M..; n = 6 in each group.

One way ANOVA followed by Dunnett’s test * p <0.01 compared to 0 value;

Effect of DME and DEA on acute hyperglycemia

The effect of Dodonaea viscosa leaves extracts i.e. Dodonaea viscosa ethyl
acetate extract (DEA) and Dodonaea viscosa methanolic extract (DME) in
STZ diabetic rats on acute hyperglycemic model is depicted in table 2.
The ethyl acetate fraction of Dodonaea viscosa (DEA) showed a
glucose lowering effect only after 6h at 400mg/kg bw p.o.

DEA 200mg/kg bw p.o. did not show any significant glucose
lowering effect On the other hand Dodonaea viscosa methanolic

extract showed a marked fall in blood glucose level at both
200mg/kg bw and 400mg/kg bw after 2h compared to its initial
value. Glibenclemide 600pg/kg bw showed marked decrease in
blood glucose starting from 2h and remained till 24h.

Effect of DME and DEA on chronic hyperglycemia

After chronic administration of Dodonaea viscosa seed extract for 27
days to type 1 diabetic rats. Dodonaea viscosa ethyl acetate extract
(DEA) 200mg/kg bw p.o. did not show any significant glucose
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lowering effect but DEA 400mg/kg bw showed a significant blood
glucose lowering effect after 14 days of administration(table 3).

On the other hand DME at both 200mg/kg bw and 400mg/kg bw
showed more decrease in blood glucose level after 7days of
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administration. Higher dose 400mg/kg bw showed more decrease in
blood glucose level as compared to initial ‘0’ value. The
antihyperglycemic effect of DME remained till 28 days.

The results of DME are comparable to that of glibenclemide.

Table 2: Effect of Dodonaea viscosa on STZ diabetic rats on acute antihyperglycemic model

Treatment Blood glucose level (mg/dl) at corresponding time
Oh 2h 4h 6h 24h

Diabetic control 390.10+7.65 385.78+8.12 376.21+8.85 380.12+7.84 398.7+6.46
DEA 200mg/kg 383+3.89 399.50+2.12 376.67+4.37 371+4.01 395.5+4.39
DEA 400mg/kg 406.67+2.70 400.5+0.99 406.5+4.60 358+2.67* 395.83+2.65
DME200mg/kg 377.67+3.39 361.5+4.39%* 314.83+4.85* 275+3.32*% 368.67+5.11
DME400mg/kg 405.33+2.24 398.33+1.68** 305.17+1.60* 280.17+2.78 400.83+2.19
Glibenclemide 437.33+3.22 347.17+3.21* 213.67+3.92* 191.17+£1.93* 232.17+6.7*

DEA Dodonaea viscosa ethyl acetate extract; DME Dodonaea viscosa methanolic extract Values are presented as mean #* S.E.M..; n = 6 in each group.
One way ANOVA followed by Dunnett’s test * p<0.01,** p<0.05 compared to 0 value; glibenclemide (600pg/kg bw p.o.)

Table 3: Effect of Dodonaea viscosa on STZ diabetic rats on chronic antihyperglycemic model

Treatment Blood glucose level (mg/dl) at corresponding day
0 7 14 21 28

Diabetic control 359+3.57 363.83+1.9 367.67+2.04 372.50+2.55 383.50+4.06
DEA 200mg/kg 352+2.14 360.67+1.35 364+3.5 368.5+3.13 375.50+6.43
DEA 400mg/kg 354+2.56 356.33+2.04 341.33+3.18* 313.67+4.21* 307.83+7.63
DME200mg/kg 350+2.46 298+3.34* 273.67+2.26* 255.83+5.41* 210+5.89*
DME400mg/kg 339.67+2.78 297.83+3.65* 259+9.79* 223.67+7.47* 190.83+3.01*
Glibenclemide 350£2.12 291.83+3.83* 269+6.61* 203.83+5.76* 179.33+2.49*

DEA Dodonaea viscosa ethyl acetate extract ; DME Dodonaea viscosa methanolic extract Values are presented as mean * S.E.M..; n = 6 in each group.
One way ANOVA followed by Dunnett’s test * p <0.01 compared to 0 value; glibenclemide (600pg/kg bw p.o.)

Effect of DME on oral glucose tolerance test

Oral glucose tolerance test was done only on Dodonaea viscosa
methanolic extract (DME) treated rats because DEA did not give any
significant glucose lowering effect during acute and chronic study.
An increase in rate of clearance of glucose was found in case of DME
treated diabetic rats when compared to diabetic control. DME
400mg/kg bw p.o. also showed much improvement in glucose
tolerance as compared to diabetic control (fig 1)
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Fig. 1: Effect of Dodonaea viscosa methanolic extract on oral
glucose tolerance test

Values are presented as mean # S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test * p <0.01 compared to diabetic
control ; glibenclemide(600ug/kg bw p.o.)

Effect of DME on body wt. and glycosylated hemoglobin HbA1c

Fig. 2 and fig 3 represents effect of Dodonaea viscosa methanolic
extract on body wt. and glycosylated haemoglobin in STZ diabetic

rats. There was a significant decrease in body wt. of diabetic rats as
compared to normal rats.

Oral administration of DME at doses 200mg/kg bw and 400mg/kg
bw p.o. for 28 days significantly increased the body wt. of treated
diabetic rats to 231.11+1.69(p<0.01) and 245.41+41(p<0.01)
correspondingly as compared to diabetic control 193.6+3.21.

Glycosylated hemoglobin level was found to be increased
12.16+1.01(p<0.01) in STZ diabetic rats as compared to normal rats.
Oral administration of 200mg/kg bw and 400mg/kg bw doses of
DME significantly decreased the HbAic level of diabetic rats to
8.58+1.08(p<0.05) and 7.83+0.83(p<0.05). Glibenclemide 600ug/kg
bw significantly decreased the HbAic 7.33%£1.08(p<0.01) as
compared to diabetic control.

Body wt.(gms.)

romalcondnl  disheficcowbsl  DMEMmgly  DMEMDoghy  glberBlpgl
Treatment

Fig. 2: Effect of Dodonaea viscosa methanolic extract on body wt

Values are presented as mean #+ S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test * p <0.01 compared to diabetic
control; glibenclemide (600ug/kg bw p.o.)
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Fig. 3: Effect of Dodonaea viscosa methanolic extract on HbAic

Values are presented as mean * S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test * p <0.01 compared to normal ;
*#p<0.05 compared to diabetic control; ***p<0.01 compared to
diabetic control; glibenclemide(600ug/kg bw p.o.)

Effect of DME on serum total cholesterol and liver glycogen and
other biochemical parameters

Fig 4 and Fig 5 mentions the effect of Dodonaea viscosa
methanolic extract on serum total cholesterol and liver glycogen
content. Total cholesterol was significantly higher (120+£2.97) in
diabetic control as compared to normal healthy control
(65+2.72). However total cholesterol significantly decreased to
(76+2.78, p<0.01) and (73.33%1.97, p<0.01) after 28 days
treatment with the 200mg/kg bw and 400mg/kg bw p.o. of
Dodonaea viscosa extract.

The glycogen content was found to be very low in case of
diabetic control as compared to healthy control. In case of DME
treated diabetic rats the glycogen content was found to be
significantly increased (49+2.86) and (60.83+2.13) at 200mg/kg
bw p.o. and 400mg/kg bw p.o. respectively. The urea, creatinine
and SGPT levels were reduced by the treatment with the extract
(Table 4).
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Fig. 4: Effect of Dodonaea viscosa methanolic extract on total
cholesterol

Values are presented as mean # S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test ** p <0.01 compared to normal
; *p<0.01 compared to diabetic control
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Fig. 5: Effect of Dodonaea viscosa methanolic extract on
glycogen content

Values are presented as mean * S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test ** p <0.01 compared to normal
; ¥*p<0.01 compared to diabetic control

Table 4: Effect of DME on Creatinine, Urea nitrogen, SGOT and SGPT Level in STZ diabetic rats

Groups Creatinine Urea nitrogen SGOT SGPT

(mg/ dL) (mg/ dL) (U/L) (U/L)
Normal control 0.30+0.01 12.12 £0.87 138.00 +2.48 58.75 £ 4.53
Diabetic control 1.08 +0.08 33.92 +6.07 157.75 +28.23 122.00 +8.53
DME (200 mg/Kg) 0.40 + 0.08** 15.74 £0.52* 110.12 +4.44 77.75 + 5.46**
DME (400 mg/Kg) 0.41 £0.08** 16.94 £0.80* 121.00 £7.31 85.75 + 2.86**
Glibenclamide 0.30+0.01** 13.67£0.95* 129.25+6.40 73.00 £ 5.58*
(600pg/Kg)

Values are presented as mean * S.E.M.;; n = 6 in each group. One way ANOVA followed by Dunnett’s test ** p <0.01 compared to normal ; *p<0.01

compared to diabetic control

Effect of DME on antioxidant parameter

Serum MDA level was found to be increased significantly as
compared to healthy control (fig 6).

In diabetic rats treated with DME 200mg/kg bw and 400mg/kg
bw p.o. there was a significant reduction (p<0.01) of MDA level
ie. (2.83+0.06) and (2.03+0.1) respectively as compared to
diabetic control (4.98+0.08).

Fig 7 depicts the effect of Dodonaea viscosa methanolic extract
on serum glutathione level. The serum glutathione (GSH) level
was significantly decreased in diabetic rats compared to control
animals.

The level of glutathione was returned to near normal range in
STZ diabetic rats treated with DME and diabetic rats treated
with glibenclamide. Higher dose of DME showed more significant
results.
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Fig. 6: Effect of Dodonaea viscosa methanolic extract on MDA

Values are presented as mean # S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test **p<0.01 compared to normal
control; *p<0.01 compared to diabetic control; DME Dodonaea
viscosa methanolic extract; glibenclemide 600ug/kg

72



Jangra et al.

Serum GSH (mgiml)

Mormal Diacontrol DME 200 DME 400 Gli

Treatment

Fig. 7: Effect of Dodonaea viscosa methanolic extract on GSH

Values are presented as mean * S.E.M..; n = 6 in each group. One way
ANOVA followed by Dunnett’s test a p<0.01 compared to normal
control; b p<0.05 compared to normal *p<0.01 compared to diabetic
control; DME Dodonaea viscosa methanolic extract;

DISCUSSION AND CONCLUSION

The aim of the present study was to evaluate the antihyperglycemic
and hypolipidemic effects of leaves of Dodonaea viscosa in STZ-
induced diabetic rats. Diabetes mellitus causes a disturbance in the
uptake of glucose as well as glucose metabolism. The use of a lower
dose of STZ (60 mg/kg) produced an incomplete destruction of
pancreatic f-cells even though the rats become permanently
diabetic. After treatment with a low dose of STZ there should be
many surviving -cells, and regeneration is also possible?®.
Hyperglycemia generates abnormally high levels of free radicals by
autoxidation of glucose and protein glycation, and oxidative stress
has been reported to be a causal factor of cardiovascular
complications in STZ-induced diabetes mellitus 1. Hyperglycemia is
associated with the generation of reactive oxygen species (ROS)
causing oxidative damage particularly to heart, kidney, eyes, nerves,
liver, small and large blood vessels and gastrointestinal system 12,
The serum glucose lowering activity of the plant extracts were
compared with glibenclamide, a standard hypoglycemic drug.
Glibenclamide has been used for many years to treat diabetes, to
stimulate insulin secretion from pancreatic f-cells 3. From the
results of the present study, it appears that still insulin producing
cells are functioning and the stimulation of insulin release could be
responsible for most of the metabolic effects. It may be suggested
that the mechanism of action of Dodonaea viscosa is similar to
glibenclamide. This is the first report that demonstrates antidiabetic
properties for Dodonaea viscosa leaves.

The present study investigated the effect of crude extracts of
Dodonaea viscosa leaves (residual methanolic DME and ethyl acetate
DEA) on glycemia of STZ-diabetic and normal rats. Streptozotocin
(60mg/kg bw) administered i.p. in rats, effectively induced diabetes,
as observed by the elevation of serum glucose level and loss of body
wt. of the animals as compared to non-diabetic rats. DEA did not
produce any hypoglycemic effect in normal rats. The diabetic rats
treated with DEA produced a glucose lowering effect after
completion of 6h at 400mg/kg bw p.o. but at 200mg/kg bw p.o. did
not show any significant glucose lowering effect. The normal rats
treated with DME were found to be hypoglycemic after completion
of 4hr. Further the extract showed peak antihyperglycemic effect at
6h in diabetic rats indicating a lag period of 5-6 h before the peak
effect was reached. The effect waned at 24h.

The chronic study indicated that a period of 7 days is required for
attaining antihyperglycemic effect. DEA at 200mg/kg bw did not
show antihyperglycemic effect; however at 400mg/kg bw reduction
in serum glucose level was observed after 14 days, which remained
till 21 days. Induction of diabetes with STZ is associated with the
characteristic loss of body weight, which is due to increased muscle
wasting * and due to the loss of tissue proteins 5. The chronic
treatment for 27 days with DME and glibenclamide in the tested
doses brought about improvement in body weights of STZ treated
diabetic rats indicating its beneficial effect in preventing loss of body
wt. in diabetic rats. An increase in the body weight of diabetic rats
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might be due to an improvement in insulin secretion and glycemic
control 16,

Diabetic animals have impaired glucose tolerance. Additional load of
glucose was found to impair the tolerance further. From the data
obtained in OGTT, it may be suggested that DME acts by increasing
peripheral utilization of glucose. Glibenclamide was more effective
in showing antihyperglycemic effect as well as glucose tolerance.
DEA did not give satisfactory results during acute and chronic study,
therefore further study was continued only with DME.

The increased glycosylated hemoglobin in the diabetic control rats
indicated that erythrocytes were more prone to oxidative stress in
diabetes 17. Glycosylated hemoglobin had been found to increase in
patients with diabetes mellitus 8. Oral administration of Dodonaea
viscosa methanolic extract decreased hyperglycemia and therefore
the level of HbA1. decreased. Glucose synthesis in the rat liver and
skeletal muscles was impaired during diabetes 1° hence glycogen
content of skeletal muscle and liver markedly decreased in diabetes
20, Oral administration of DME significantly increased tissue glycogen
levels in STZ-diabetic rats. This prevention of depletion of glycogen
in the liver is possibly due to stimulation of insulin release from (-
cells 21,

Abnormalities in lipid profile are one of the most common
complications in diabetes mellitus found in 40% of diabetic cases 22.
Diabetes causes an increase in the cholesterol, triglycerides, LDL and
VLDL 23, High levels of total cholesterol in blood are major coronary
risk factors. The abnormal high concentration of serum lipids in the
diabetic subject is due mainly to the increase in the mobilization of
free fatty acids from the peripheral fat depots, since insulin inhibits
the hormone sensitive lipase. The administration of Dodonaea
viscosa methanolic extract caused a significant reduction in total
cholesterol 36% and 38.89% at 200mg/kg and 400mg/kg bw
respectively.

Hyperglycemia results in the generation of free radical which can
exhaust antioxidant defense thereby leading to the disruption of
cellular function, oxidative damage to membrane and enhance the
susceptibility to lipid peroxidation 2¢ and diffuse from the site of
tissue damage which is measured by malondialdehyde level. Serum
malondialdehyde was found to be increased in diabetic rats
(4.98+0.08) as compared to normal rats (2.38+0.18). Decrease in
the level of glutathione (GSH) in diabetic rats (15.66 + 1.14
mg/dl) compared to normal rats (36.16 + 1.60) give evidences
for altered antioxidant system during diabetes 25. Decreased
level of glutathione in serum of STZ diabetic rats was partly due
to its utilization by the tissue to compromise the deleterious
effect of lipid peroxidation 2¢. Dodonaea viscosa extract (400
mg/kg p. 0.) increased the level of GSH to (42.83 + 1.35) in STZ-
diabetic rats, which is an indication of its antioxidant properties 27

In methanol extract treated diabetic rats the reduction in urea level
indicated reduced proteolysis 28 and this might be the reason for the
increase in the body weight of the animals. The entry of renal
glucose is not dependent on action of insulin and therefore in the
event of hyperglycemia there is an increase in the entry of glucose 9.
This has been postulated to cause increased intra-renal glycogen
deposition which leads to glycosylation of basement membrane
collagen in kidney. Therefore the weight of kidneys increases in
diabetic condition 3°. The reduction of the kidney weight in the
extract treated animals indicates that the treatment could prevent
the onset of macrovascular complications. Likewise, the reduction in
urea and creatinine levels indicates the renoprotective effect of the
extract.

The preliminary phytochemical analysis of DME showed presence of
carbohydrates, flavonoids, steroids, fixed oils, tannins and saponins.
Flavonoids are potent antioxidants and are known to modulate the
activities of various enzymes due to their interaction with various
biomolecules. Chakravarthy et al (1980) have reported that
flavonoids regenerate the damaged -cells in the STZ diabetic rats.
From our experimental findings it is possible to conclude that DME
exhibited promising antidiabetic activity in STZ diabetic rats.
Flavanoids are responsible for increase in insulin secretion and
peripheral glucose utilization which are abundant in DME extract.
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The mechanism of action of antihyperglycemic action may be
attributed to involvement of DME in improved insulin secretion,
peripheral glucose utilization and reduced gastrointestinal
absorption of glucose.

Its antihyperlipidaemic effect could represent a protective
mechanism against atherosclerosis, especially in diabetic condition.
Finally, it can be considered that DME is safe for oral consumption
and elicits promising hypoglycemic activity in animal experiments.
Hence, it may be persued for its clinical usefulness in the
management of diabetes mellitus.
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