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Introduction 

Obesity is a growing health problem in many of the 
nations of the world. With a body mass index (BMI) 
above 30, increased risk of non-insulin dependent dia-
betes mellitus, hypertension, hypertriglyceridemia and 
ischemic heart disease is prominent (Farooqi et al., 
2003). Obese subjects also carry an increased risk of 
colon, breast, prostate, gall bladder, ovary and uterine 
cancer. 

Since many factors influence energy balance, and they 
interact at many levels, determining the pathophysio-
logy of obesity is difficult. The main determinant is a 
disturbance of the homeostatic mechanisms that control 
energy balance. Other factors such as food intake and 
lack of physical activity also contribute. 

Bauhinia variegata Linn has been extensively used as 
Indian traditional and folklore medicine to cure various 

human ailments. The stem contains some important 
phytoconstituents like P-sitosterol, lupeol, kaempferol-3 
-glucoside and the root bark contains flavones. Tradi-
tionally, a decoction is given in piles (also used against
tumors), hematuria, and menorrhagia. Root is carmina-
tive, used in dyspepsia and flatulence and a decoction is
used to prevent obesity (Khare, 2007).

The ethanolic extract of B. variegata was reported to 

possess antitumor effect in Dalton's ascitic lymphomas, 

antiulcer activity (RajKapoor et al., 2003a), chemo pre-

ventive and cytotoxic effect in liver tumor against 

diethyl nitrosamine (RajKapoor et al., 2006), anti arthri-

tic activity (RajKapoor et al., 2007) and hepatoprotective 

activity (Bodakhe and Ram, 2007). The methanol extract 

possess significant antibacterial effect (Parekh et al., 

2006). The traditional folklore claim of the plant en-

couraged us to investigate the antiobesity activity of 

this plant.  

Abstract
The present study was carried out to investigate the antiobesity effect of 
methanolic extract of stem and root barks of Bauhinia variegata Linn in female 
rats fed with hypercaloric diet. Obesity was induced by administration of 
hypercaloric diet for 40 days. The plant extract (at the tested doses of 200 and 
400 mg/kg body weight) exhibited a significant hypolipidemic effect and thus 
reduced the obesity. The body weight and feed intake was reduced 
significantly. Treatment of obese animals with the methanolic extract of B. 
variegata exhibited an increased brain serotonin level and high density 
lipoprotein with a concomitant decrease in total cholesterol, triglycerides and 
low density lipoprotein. Thus, the study indicates that the antiobesity activity 
of methanolic extract of B. variegata could be attributed to the presence of P- 
sitosterol in the stems and the tendency of the extract to reduce lipid profile 
and elicit the brain serotonin level.  
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Materials and Methods 

Plant material 

Root and stem barks of B. variegata was collected from 
Thirunelveli District, Tamil Nadu, India during July 
2007. The plant material was identified by Dr. Sasikala 
Ethirajulu, Research officer, CCRAS, Govt. of India, 
Chennai. A voucher specimen was deposited at C.L. 
Baid Metha College of Pharmacy, Chennai, Tamil 
Nadu, India for future reference. 

Preparation of extract 

Freshly collected root and stem barks of B. variegata 
were dried in shade and pulverized to a coarse powder. 
Weighed quantity of powder was extracted with metha-
nol in a soxhlet apparatus, the filtrate obtained was 
evaporated to dryness at 40-50°C in a rotary vacuum 
evaporator to obtain a dark colored molten mass. The 
percentage yield was found to be 8.8% w/w. 

Experimental animals 

In bred female Wistar rats weighing 150-160 g obtained 
from the animal house of C.L. Baid Metha College of 
Pharmacy were used in the study. The animals were 
maintained in well ventilated rooms with 12:12 hours 
light/dark cycle in polypropylene cages. All animals 
were acclimatized to the laboratory conditions one 
week prior to the initiation of the study. The study 
proposal was approved by Institutional animal Ethical 
Committee constituted under CPSCEA. 

Acute toxicity studies 

Wistar rats weighing 200-250 g (n=3) were use in the 
procedure. Acute oral toxicity was performed as OECD-
423 guidelines (Ecobichon, 1997). The animals were 
fasted overnight, provided only water, after which 
extract was administered to the animals orally at the 
dose of 5 mg/kg body weight by gastric intubation and 
the animals were observed for 24 hours. If mortality 
was observed in 2 or 3 animals, then the dose adminis-
tered was assigned as a toxic dose. If mortality was 
observed in one animal, then the same dose was 
repeated again to confirm the toxic dose. If mortality 
was not observed, the procedure was repeated for 
further higher doses such as 50, 300 and 2,000 mg/kg 
body weight. The animals were observed for toxic 
symptoms such as behavioral changes, locomotion, 
convulsions and mortality for further 72 hours. 

Induction of experimental obesity 

Basal diet (rodent feed) was obtained from Pranav Agro 
Industries, Sangli, to which the following constituents 
were added to prepare hypercaloric diet (HCD): Casein
-20%; D-L-methionine- 0.3%; corn starch- 15%; sucrose-
27.5%; cellulose powder- 5%; mineral mixture- 3.5%;
vitamin mixture- 1%; choline bitartarate- 0.2%; coconut
oil-9.9% and lard oil-17.6% (Vasselli et al., 2005).

Animal grouping 

The animals were divided into five groups containing 
six animals each. Group I served as control; Group II 
received HCD; Group III received 

HCD and methanolic extract of B. variegata 200 mg/kg 
body weight; Group IV HCD and methanolic extract of 
B. variegata 400 mg/kg body weight and Group V
received HCD and sibutramine 5 mg/kg body weight
for 40 days. Replenishing a known quantity of fresh
food daily at 10.30 a.m. and thereby measuring the food
intake of the previous day carried out measurement of
daily food consumption. Body weight of rats was
recorded weekly to assess percentage of weight gain in
each group. The daily feed intake for groups of animals
were measured everyday for 40 days and expressed as
mean daily feed intake in gram. General well being and
behavior of the animals were observed daily through-
out the period of study. The litter in the cage was
renewed twice a week to ensure maximum comfort for
the animals. The body rectal temperature were
recorded post-treatment on day 41 in order to measure
thermogenesis.

Estimation of lipid profile 

On day 41, the animals were sacrificed by cervical 
dislocation and blood samples were collected by carotid 
bleeding separately into sterilized dry centrifuge tubes 
and allowed to stand for 30 min at 37°C. The clear 
serum was separated at 2,500 rpm for 10 min and was 
used for the estimation of total cholesterol by CHOD-
PAP method (Siedel et al., 1983), High density lipo-
protein (HDL) cholesterol by PEG-CHOD-PAP method 
(Warnick and Wood, 1995) and triglycerides by GPO-
PAP method (McGowan et al., 1983) using standard 
kits. LDL-cholesterol, VLDL-cholesterol and the athero-
genic index was calculated using standard equations 
(Friedwald et al., 1972). The percentage of lipid lower-
ing effect was calculated according to the equation 
mentioned elsewhere (Puri et al., 2007): 

Estimation of serotonin 

Serotonin level in rat brain was carried out by 
spectrofluorimetry. The whole brain was dissected out 
and the striatum and hippocampus was separated from 
the brain and homogenized in 3 mL HCl-butanol (0.9 
mL of 37% hydrochloric acid in 1L n-butanol for 
spectroscopy) for 1 min in a cool environment. The 
sample was then centrifuged at 2,000 rpm for 10 min. 
Supernatant phase 0.8 mL was removed and added to 
an Eppendorf reagent tube containing 2 mL of heptane 
and 0.3 mL of 0.1 M HCl. After 10 min of vigorous 
shaking, the tube was centrifuged to separate two 
phases. Upper organic phase was discarded and the 
aqueous phase was used for serotonin assay. 0.5 mL of 
tissue and 0.6 mL of ortho-pthalaldihyde was heated to 
100°C for 10 min to develop fluorophore. After the 
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samples reached equilibrium with ambient tempera-
ture, excitation/emission spectra readings were taken 
at a wavelength 360-470 nm in a spectrofluorometer 
(Schlumpf et al., 1974).  

Statistical analysis 

One-way analysis of variance (ANOVA) followed by 
Dunnet's t-test for determining the statistical signifi-
cance of difference between experimental groups. The 
minimum level of significance was set at p<0.05. 

Results 

Methanolic extract of B. variegata (MEBV) did not 
produce any toxic symptom or mortality upto the dose 
level of 2,000 mg/kg body weight orally in rats and 
hence the extract was considered safe for further 
pharmacological screening. According to OECD-423 
guidelines for acute oral toxicity, the LD 50 dose of 
2,000 mg/kg is categorized as unclassified. Group II 
animals fed on hypercaloric diet exhibited a non-
significant rise in body weight between day 1 and 40 as 
compared to Group I animals. Treatment with MEBV
(200 and 400 mg/kg body weight) exhibited a insigni-
ficant decrease in body weight of the animals in 
comparison with Group II animals. The standard drug 
sibutramine (5 mg/kg body weight) produced a reduc-

tion in body weight of the animals but statistically not 
significant (Figure 1). The body rectal temperature were 
recorded post treatment on day 41 and was found to be 
elevated in Groups III, IV and V, but was statistically 
not significant (Figure 2). Similarly the animals fed on 
HCD showed an increased feed seeking behavior when 
compared to all the other group of animals. Animals 
treated with MEBV (200 and 400 mg/ kg body weight) 
and sibutramine (5 mg/kg) had a decreased feed 
consumption (p<0.001) than Group II animals (Figure 
3). Administration of MEBV at 200 mg/ kg orally to 
obesity induced animals resulted in a decreased total 
cholesterol (21.8%), triglycerides (10.6%), LDL-c 
(24.1%), VLDL-c (10.6%) and a increased HDL-c (5.9%). 
With a dose of 400 mg/kg MEBV, a further reduction 
occurred in total cholesterol (33.0%), triglycerides 
(16.5%), LDL-c (36.0%), VLDL-c (16.6%) and an 
increased HDL-c (15.2%).

Sibutramine produced 41.9% reduction in total choles-
terol and 23.2% reduction in triglyceride levels (Table I). 
Animals fed on HCD had a reduced level of serotonin 
in brain tissues (p<0.01) than the Group I animals. 
Treatment with MEBV restored the decreased level of 
serotonin in a dose-dependent manner (p<0.01) when 
compared to Group II animals. Sibutramine produced 
an increased serotonin level comparable to control 
animals (p<0.01; Table II). 

Table I 

Effect of B. variegata on serum lipid parameters

Group Total cholesterol Triglycerides HDL-cholesterol LDL-cholesterol VLDL-cholesterol 

I 110.4 ± 1.6 173.0 ± 2.2 43.2 ± 0.9 84.4 ± 0.3 34.6 ± 2.0 

II 214.1 ± 2.4a*** 250.2 ± 4.6a*** 32.4 ± 1.1a*** 170.5 ± 0.5a*** 50.0 ± 2.1a*** 

III 167.4 ± 0.9b*** 223.7 ± 2.2b*** 34.5 ± 0.4bNS 129.5 ± 0.2b*** 44.7 ± 1.1bNS 

IV 143.5 ± 0.7b*** 208.8 ± 2.7b*** 37.4 ± 0.4 b*** 109.2 ± 0.1b*** 41.8 ± 1.2b** 

V 124.4 ± 0.5b*** 192.2 ± 1.8b*** 40.4 ± 0.6 b*** 94.0 ± 0.2b*** 38.4 ± 0.4b*** 

Values are expressed as mean ± SEM, n = 6; Comparisons: aGp I Vs Gp II, bGp II Vs Gp III & IV; NS; Non significant; ***p<0.001; One-way ANO-
VA followed by Dunnet’s “t” Test

Table II 

Effect of B. variegata on brain serotonin levels

Group Serotonin 

I 375 ± 10.8 

II 175 ± 5.4a** 

III 225 ± 7.9b** 

IV 257 ± 7.7b** 

V 328 ± 7.5b** 

Values are expressed as mean ± SEM, n = 6; Comparisons: aGp I Vs 
Gp II, bGp II Vs Gp III & IV; NS; Non significant; **p<0.01; One-way 
ANOVA followed by Dunnet’s “t” Test
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Figure 1: Body weight variation between animal groups 
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Discussion 

In the present study, the antiobesity effect of barks of B. 
variegata was studied using dietary animal models of 
obesity as they have been reported to bear close 
resemblance to human obesity (Sclafani and Springer, 
1976). The results of our study showed that rats fed 
with a HCD elicited significant increase in body weight. 
Cafeteria diets have been previously reported to increa-
se energy intake and cause obesity in humans (Bull, 
1988) and in animals (Rothwellet et al., 1983). Further 
the composition and variety of cafeteria foods also exert 
synergistic effects on the development of obesity. In our 
study, hypercaloric diet exhibited an increased body 
weight along with corresponding rise in cholesterol 
levels which was promptly reduced by the administra-
tion of MEBV at the respective dosage levels. The 
weight reducing effect may be attributed to its potential 
to inhibit lipogenesis and enhanced thermogenesis, 
since obesity is associated with defective thermogenesis 
(Pasquali and Casimirri, 1993). The increased rectal 
body temperature may be attributed to the overall 
stimulant and thermogenic property of the phyto-
constituents present in the extract. 

MEBV may offer enormous therapeutic potential for the 
treatment of obesity at the tested doses, as evident from 

the reduced levels of total cholesterol and triglycerides. 
Inclusion of saturated fatty acids in the diet has been 
shown to induce hypercholesterolemic effect in rats 
(Zulet et al., 1999). The coconut oil included in the diet 
in this study contains saturated fatty acids and this 
could account for the difference in increase in the 
accumulation of cholesterol in the liver in this study. It 
is possible that the normal catabolism of liver lipids was 
impaired in the rats fed with modified diet with conse-
quent accumulation of lipids in liver. The presence of 
phytoconstituents such as oleic acid, β-sitosterol is
reported to reduce the hyperlipidemic states (Boppanna 
et al., 1997) and such components are previously 
reported in B. variegata (Khare, 2007). 

Obesity is linked to high intake of diet and dietary fats. 
Microinjection of serotonergic agents directly into para-
ventricular nucleus reduces the intake of carbohydrates 
and fats. This phenomenon of diet induced obesity in 
rats is a reliable model in which daily energy intake is 
markedly increased largely through an increase in the 
meal size. The standard drug sibutramine used in our 
study is a noradrenergic/serotonergic agent, which acts 
primarily by affecting appetite centre and satiety centre 
respectively. It affects food intake by enhancing seroto-
nergic transmission in the hypothalamus and reduced 
food seeking behavior as well as decreases quantity of 
food consumed at any meal (Tripathi, 2004), thus the 
role of serotonin in controlling appetite is evident. 
Estimation of brain tissue serotonin in our  study 
evidenced increased level of it and thus attributable to 
the reduced feed seeking behavior and reduction in 
body weight. 

Also, 5-HT modulators are reported to possess signifi-
cant beneficial effects on dyslipidemia in conditions of 
syndrome X (James et al., 2000). Sibutramine was repor-
ted to possess significant lipid lowering activity associa-
ted with hyperglycemia and hyperinsulinemia (James 
et al., 2000; Finer et al., 2000) and was also reported to 
reduce body weight in conditions of syndrome X 
(McLaughlin et al., 2001). Similarly it appears that the 
beneficial effect obtained by B. variegata is similar to 5-
HT receptor modulator sibutramine. 

Conclusion 

B. variegata may be useful in conditions of hyperlipi-
demia and obesity as it can reduce the elevated
cholesterol, triglyceride, VLDL-cholesterol levels and
body weight.

Financial Support 

Self-funded 

Te
m

pe
ra

tu
re

 in
 d

eg
re

e 
ce

lc
iu

s
40

38

36

34

32

0     30   60    90   120

Time (min)

Figure 2: Body temperature of animals post-treatment 

Group I

Group II

Group III

Group IV

Group V

Fe
ed

 in
ta

ke
/d

ay
/6

 a
ni

m
al

s

200

150

100

50

0 

I    II  III      IV   V

Group

Figure 3: Feed intake per day of animal groups 

Group I
Group II

Group III

Group IV
 

Group V

Bangladesh J Pharmacol 2018; 5: 8-12  11 



 

Author Info 
G. Balamurugan (Principal contact) 
e-mail: balamurugangunasekaran @gmail.com  

Conflict of Interest 

Authors declare no conflict of interest 

 

References 

Bodakhe SH, Ram A. Hepatoprotective properties of Bauhinia 
variegata bark extract. Yakugaku Zasshi. 2007; 127: 1503-07. 

Bopanna KN, Bhagyalakshmi N, Rathod SP, Balaraman R, 
Kannan J. Cell culture derived Hemisdesmus indicus in the 
prevention of hypercholesterolemia in normal and hyper-
lipidemic rats. Indian J Pharmacol. 1997; 29: 105-09. 

Bull NL. Studies of the dietary habits, food consumption and 
nutrient intakes of adolescents and young adults. World Rev 
Nutr Diet. 1988; 57: 24-74. 

Ecobichon DJ. The basis of toxicology testing. New York, CRC 
Press, 1997. 

Farooqi IS, Keogh JM, Yeo GS, Lank EJ, Cheetham T, O'Rahilly 
S. Clinical spectrum of obesity and mutations in the melano-
cortin 4 receptor gene. New Eng J Med. 2003; 348: 1085-95. 

Finer N, James WP, Kopelman PG, Lean ME, Williams G. One 
year treatment of obesity: A randomized double blind, place-
bo controlled, multicentre study of orlistat, a gastrointestinal 
lipase inhibitor. Int J Obes Relat Metab Disord. 2000; 24: 306-
13. 

Friedwald WT, Levy RI, Fredrickson DS. Estimation of the 
concentration of low-density lipoprotein cholesterol in plas-
ma, without use of the preparative ultracentrifuge. Clin 
Chem. 1972; 18: 499-502. 

James WP, Astrup A, Finer N, Hilsted J, Kopelman P, Rossner 
S, Saris WH, Van Gaal LF. Effect of sibutramine on weight 
maintenance after weight loss: A randomized trail. Lancet 
2000; 356: 2119-25. 

Khare CP. Bauhinia variegata. In: Indian medicinal plants. 
Verlin/Heidelberg, Springer, 2007, pp 86-87. 

McGowan MW, Artiss JD, Strandbergh DR, Zak B. A peroxi-
dase-coupled method for the colorimetric determination of 
serum triglycerides. Clin Chem. 1983; 29: 538-42. 

McLaughlin T, Abbasi F, Lamendola C, Kim HS, Reaven GM. 
Metabolic changes following sibutramine-assisted weight 
loss in obese individuals: Role of plasma free fatty acids in 
the insulin resistance of obesity. Metabolism 2001; 50: 819-24. 

Parekh J, Karathia N, Chanda S. Screening of some 
traditionally used medicinal plants for potentially anti 
bacterial activity. Indian J Pharm Sci. 2006; 68: 832-34. 

Pasquali R, Casimirri F. Clinical aspects of ephedrine in the 
treatment of obesity. Int J Obes Relat Metab Disord. 1993; 17: 
65-68. 

Puri A, Khaliq T, Rajendran SM, Bhatia G, Chandra R, 
Narender T. Antidyslipidemic activity of Indigofera tinctoria. J 
Herb Pharmacother. 2007; 7: 59-64. 

Rajkapoor B, Jayakar B, Anandan R, Kavimani S. Anti-ulcer 
effect of Bauhinia variegata Linn in rats. J Nat Rem. 2003; 3: 
215-17. 

Rajkapoor B, Jayakar B, Murugesh N, Sakthisekaran D. 
Chemoprevention and cytotoxic effect of Bauhinia variegata 
against N-nitrosodiethylamine induced liver tumors and 
human cancer cell lines. J Ethnopharmacol. 2006; 104: 407-09. 

Rajkapoor B, Jayakar B, Murugesh N. Antitumor activity of 
Bauhinia variegata on Dalton's ascitic lymphoma. J 
Ethnopharmacol. 2003; 89: 107-09. 

Rajkapoor B, Ravichandran V, Gobinath M, Anbu J, Harikrish-
nan N, Sumithra M, Sankari M, Venugopal R, Sakthisekaran 
D. Effect of Bauhinia variegata on complete Freund's adjuvant 
induced arthritis in rats. J Pharmacol Toxicol. 2007; 2: 465-72. 

Rothwell NJ, Stock MJ, Warwick BP. The effect of high fat and 
high carbohydrate cafeteria diets on diet-induced thermo-
genesis in the rat. Int J Obestet. 1983; 7: 263-70. 

Schlumpf M, Lichtensteiger W, Langemann H, Waser PG, 
Hefti F. A fluorimetric micromethod for the simultaneous 
determination of serotonin, noradrenaline and dopamine in 
milligram amounts of brain tissue. Biochem Pharmacol. 
1974; 23: 2437-446. 

Sclafani A, Springer D. Dietary obesity in adult rats: Similari-
ties to hypothalamic and human obesity syndromes. Physiol 
Behav. 1976; 17: 461-71. 

Siedel J, Hagele EO, Ziegenhorn J, Whlefeld AW. Reagent for 
the enzymatic determination of serum total cholesterol with 
improved lipolytic efficiency. Clin Chem. 1983; 29: 1075-80. 

Tripathi KD. Adrenergic drugs In: Essentials of medical 
pharmacology. 5th ed. New Delhi, Jaypee Brothers, 2004, pp 
115-16. 

Vasselli JR, Weindruch R, Heymsfield SB, Pi-Sunyer FX, Boo-
zer CN, Yi N, Wang C, Pietrobelli A, Allison DB. Intentional 
weight loss reduced mortality rate in a rodent model of 
dietary obesity. Obes Res. 2005; 13: 693-702. 

Warnick GR, Wood PD. National cholesterol education 
program recommendations for measurement of high- den-
sity lipoprotein cholesterol: Executive summary. The 
National Cholesterol Education Program Working Group on 
Lipoprotein Measurement. Clin Chem. 1995; 41: 1427-33. 

 

12 Bangladesh J Pharmacol 2018; 5: 8-12                                                                


