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INTRODUCTION 
Obesity is a global health problem, resulting 
from an energy imbalance caused by an 
increased ratio of caloric intake to energy 
expenditure1,2. The medical problems caused by 
obesity begin at the head and end at the toes. 
Several of these problems contribute to the 
earlier mortality associated with obesity and 
include coronary artery disease, severe 
hypertension, impaired cardiac function, adult-
onset (type 2) diabetes mellitus, obesity 
hypoventilation, sleep apnea syndromes, 
cirrhosis, venous stasis and hypercoagulability 
with an increased risk of pulmonary embolism 
and necrotizing panniculitis3.  
It is estimated that 12 million deaths per year 
occur from cardiovascular diseases, while one 
million of deaths in the European country occur 
due to obesity per year4. Considerable advances 
have been made in diet, exercise and behavior 
approaches to treatment for obesity and new 
drugs with even better profile of 
pharmacological activity continues to be 
introduced on a regular basis. 
Since available drugs have high side effects, 
while herbal treatment are safe and is relatively 

cheap and locally available, around 80% of the 
world population is relied upon plant for their 
medication5. 
Biophytum sensitivum linn is a variable annual 
herb belonging to family oxalidaceae. It is 
commonly found as a weed in open habitats 
during the rainy season throughout the hotter 
parts of India, ascending to 18m in the 
Himalayas, Tropical Asia, Africa and America6. 
The plant is bitter, thermogenic, diuretic, 
lithontriptic, suppurative, expectorant, 
stimulant and tonic. It is useful in strangury, 
urinary calculi, hyperdipsia in bilious fever, 
wounds, abscesses, gonorrhoea, asthma, 
phthisis, stomachalgia and snake bite7. The plant 
is reported to possess tonic, stimulant and 
styptic properties and is used to treat chest 
complaints, insomnia, convulsions, cramps and 
inflammatory tumours and its ash is used in 
stomach ache8. 
 
MATERIALS AND METHODS 
Plant material and extracts 
The stems of Biophytum sensitivum Linn. were 
collected from Chambharleni region of Nashik, 
in the state of Maharashtra (India) during 
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period of August - September. The powdered 
stems were successively extracted with solvent 
petroleum ether, ethyl acetate and methanol. 
After complete extraction extracts were 
collected and dried by using Rotavac 
evaporator. The ethyl acetate (EAS) and 
methanolic extracts (MES) were kept in airtight 
containers for future use. 
 
Animals  
Adult albino rats of either sex weighing around 
160 – 200 gms were used. Animals were 
acclimatized to the experimental condition for 
one week prior to the experiment under 
controlled conditions of temperature (27 ± 20C) 
and were housed in sterile polypropylene cages 
containing sterile paddy husk as bedding 
material with maximum of six animals in each 
cage. The rats were fed on standard food pellets 
and water ad libitum. The studies conducted 
were approved by the Institutional Animal 
Ethical Committee, Padmavathi College of 
Pharmacy, Dharmapuri, Tamilnadu. 
 
Acute toxicity study9  
Acute toxicity study of plant extract was 
performed as per the Organization for Economic 
Co-operation and Development (OECD) 
guideline 423. Based on these agreements, a 
limit test was performed to categorize the 
toxicity class of the compound and then main 
test was performed to estimate the exact 50% of 
lethal dose (LD50). No sign of toxicity observed 
even at the dose of 2000mg/kg, hence the dose 
range of 200 and 400 mg/kg was selected for 
EAS and MES extracts. 
 
HYPOLIPIDEMIC & ANTI-OBESITY ACTIVITY 
10, 11, 12  
Experimental design  
Fifty four albino rats weighing 160-200 gm were 
randomly divided into nine groups of six each 
and kept in their cages for 1 week prior dosing 
to allow for acclimatization to the laboratory 
conditions. The chronic experimental 
hyperlipidemia and obesity was produced in 
rats by the following treatment as shown in 
table1.  
 
Collection of blood sample 
1 ml of blood was collected by puncture of retro-
orbital vein. The blood was allowed to clot for 
30 minutes at room temperature. The serum 
was separated by centrifugation at 2000 rpm for 

10 minutes. The serum was then used for the 
biochemical parameter estimation. 
 
Statistical Analysis  
The values were expressed as Mean±SEM are 
calculated for each parameter. For determining 
the significant inter group difference each 
parameter was analysed separately and one-
way analysis of variance followed by Dunnett 
test.  
 
RESULTS AND DISCUSSION 
The animals treated with Simvastatin, EAS, and 
MES were showed significant (P< 0.01) decrease 
in body weight as compared to HFD group when 
measured on day 30 and day 45. (Table 2, Figure 
1). 
The animals treated with Simvastatin, EAS and 
MES were showed significant (P< 0.01) decrease 
in total cholesterol, HDL- Cholesterol, LDL- 
cholesterol, VLDL- Cholesterol and triglyceride 
level as compared to HFD group when measured 
on day 45 (Table 3). 
When compared to normal control group the 
serum biochemical parameters like total 
Cholesterol, Triglyceride, LDL-C, HDL-C and 
VLDL-C levels were significantly higher in HFD 
induced obese rats. Simvastatin treated group 
exhibited a significant anti obesity activity by 
reducing all the biochemical parameters. 
 
CONCLUSION 
From the overall result of the biochemical and 
behavioural results, it could be inferred that EAS 
extracts showed hypolipidemic and antiobesity 
activity and activity was dose dependent and 
more at highest dose tested. Present studies 
reveal that EAS and MES can be used as effective 
hypolipidemic and anti-obesity agent. Further 
experiments are required to prove the 
mechanism and advantage of EAS and MES 
extracts over other drugs. Also the plants could 
be extended for the isolation and structure 
determination of the hypoglycemic principles.
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Table 1: Groups of EAS and MES in High fat diet  
(HFD) induce obesity in rats 

Groups Treatment Dose Evaluation parameters 
I CMC 1 ml/kg p.o 

Biochemical parameters 
Total Cholesterol 

 Triglyceride 
 HDL-C 
 LDL-C 
 VLDL-C 

Morphological parameter 
Body weight 

II HFD 
cholesterol 4%, cholic 

acid 1% and 1 ml 
coconut oil 

III HFD + Sim 4 mg/kg p.o. 
IV HFD + EAS 100 mg/kg p.o. 
V HFD + EAS 200 mg/kg p.o. 
VI HFD + EAS 400 mg/kg p.o. 
VII HFD + MES 100 mg/kg p.o. 
IIX HFD + MES 200 mg/kg p.o. 
IX HFD + MES 400 mg/kg p.o. 

 
 

Table 2: Effect of extracts on body weight in HFD induced obesity in rats 
Groups Mean body weight (g) 

Day 1 Day 15 Day 30 Day 45 
Control 179.8±5.43 184.1±6.56 191.54±5.66 205.2±5.33 

HFD 173.0±5.62 210.1±7.55# 253.52±7.42## 279.3±6.23## 
HFD + Sim 177.3±7.51 183.1±7.54* 199.61±7.55** 217.0±4.55** 

HFD + EAS100 178.3±5.78 198.2±7.44 239.3±7.11 238.33±5.67* 
HFD + EAS200 177.2±5.33 193.6±7.21 218.7±7.33* 230.21±6.66** 
HFD + EAS400 174.1±6.46 190.0±7.32 201.2±7.66** 221.32±7.55** 
HFD + MES100 177.3±6.87 197.2±7.44 230.3±5.35 240.2±7.66* 
HFD + MES200 174.8±6.11 191.2±5.89 216.7±5.67* 237.7±6.87* 
HFD + MES400 173.5±5.66 185.0±6.09 200.2±6.44** 220.0±7.88** 

Results are presented as Mean ± SEM, (n=6). ANOVA followed by Dunnett test. 
** p<0.01 compared with control. #p<0.05, ##p<0.01 when compared with HFD. 

 
 

Table 3: Effect of extracts on lipid profiles in HFD induced obesity in rats 
Group Total Cholesterol HDL-Cholesterol LDL-Cholesterol VLDL-Cholesterol Triglyceride 
Control 100.75 ± 3.18 52.13 ± 4.89 38.54 ± 5.66 49.50 ± 5.68 95.92 ± 4.33 

HFD 191.63 ± 9.82## 31.63 ± 4.73## 115.38 ± 4.46## 82.75 ± 4.97## 198.13 ± 8.87## 
HFD + Sim 106.63 ± 7.54** 38.65 ± 4.42** 65.17 ± 6.65** 55.25 ± 4.16 129.63 ± 7.29** 

HFD + EAS100 182.87 ± 8.61 32.25 ± 2.93 101.18 ± 4.67 69.25 ± 5.82 181.12 ± 6.57 
HFD + EAS200 160.25 ± 7.88* 37.75 ± 3.76* 88.16 ± 6.66* 63.00 ± 5.38* 170.63 ± 5.46 
HFD + EAS400 136.63 ± 7.54** 40.38 ± 2.45** 70.46 ± 7.85** 58.63 ± 4.87** 154.88 ± 7.60** 
HFD + MES100 188.88 ± 7.09 30.28± 4.29 103.32 ± 6.85 77.62 ± 6.66 177.25 ± 8.34 
HFD + MES200 169.75 ± 6.45* 37.03± 3.45* 90.18 ± 6.04 64.12 ± 5.38 159.37 ± 7.83* 
HFD + MES400 135.13 ± 7.21** 43.77± 4.43** 82.88 ± 4.55** 56.63 ± 3.16** 143.87 ± 6.07** 

Results are presented as Mean ± SEM, (n=6). ANOVA followed by Dunnett test. 
** p<0.01 compared with control. #p<0.05, ##p<0.01 when compared with HFD. 

 
 

 
Fig. 1: Effect of extracts on body weight in HFD induced obesity in rats 
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