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ABSTRACT 
Tabernaemontana divaricata (Fam- Apocynaceae) is traditionally used for various treatments and also in the cases of arteriosclerosis and circulatory 
irregularities. Hence the present investigation was designed to evaluate the potential effect of methanol extract of aerial parts of Tabernaemontana divaricata 
(METD) on obesity and hyperlipidiemia on Atherogenic diet induced obese rats. In this study, METD at the doses of 100mg/kg and 200mg/kg were 
administered along with Atherogenic diet for a period of 42 days. Parameters such as body weight, body temperature, serum lipid profiles, SGOT and SGPT 
were evaluated. METD at the dose of 200mg/kg significantly (p<0.001) corrected the altered parameters, similar to that of standard drug sibutramine 
(2mg/kg). From the observations of the study performed, it could be predicted that Tabernaemontana divaricata exerted significant anti-obese and anti-
hyperlipidemic effects in rats fed on Atherogenic diet. Further investigation needs to figure out the therapeutic potential and exact mechanism of T.divaricata 
in the treatment of obesity. 
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INTRODUCTION 
Obesity is a serious health problem, among the multiple 
factors contributing to its etiology, the sedentary life styles, 
white collar jobs, and lack of exercise, psychological factors 
and the consumption of energy rich diets are the major 
causes. Due to obscure etiology, the treatment of obesity is 
difficult and challenging. Further, the cause of concern is the 
non availability of drugs for its treatment and the short term 
efficacy and the limiting side effects of available drugs 1. 
Hypertension, hyperlipediemia, hypercholesteromia, insulin 
resistance and glucose tolerance are known as cardiac risk 
factors that cluster in obese individuals 2. The persistence of 
hypercholesteromic state causes enhanced oxidative stress, 
leading to the development of atherosclerosis, coronary artery 
disease and other complications of obesity 3. Obesity is 
associated with many health problems including coronary 
heart disease, diabetes, kidney failure, osteoarthritis, back 
pain and psychological damage. Diseases such as 
hypothyroidism, insulin resistance, polycystic ovary 
syndrome and Cushing's syndrome are also contributors to 
obesity. The strong association between obesity and cancer 
has only recently come to light 4. 
Plant kingdom holds many species of plants containing the 
substance of medicinal values and most of them yet to be 
found. Natural products from higher plants have indeed 
offered some clinically useful drugs such as reserpine, 
vincristine, physostigmine, quinine, d-tubocurarine, ginseng, 
atropine, digoxin etc 5,. In the developing world the trend has 
been changed from synthetic to natural herbal medicine 
because of its less toxicity and considered as a safest one. So 
nowadays, natural products are believed to be an important 
source of new chemical substance with potential therapeutic 
applications. 
Tabernaemontana divaricata (Fig. 1) belongs to the family 
Apocynaceae, a common garden plant in tropical countries 
and also distributed in Coast forests of Bengal, Myanmer and 

mangrove forests of China and Japan 6. It has been used as 
antioxidant, anti-infection, anti-cancer and analgesia as a folk 
medicine in India, Sri Lanka, Vietnam, Malaysia and 
Thailand. The plant grows up to a height of about 6-feet, 
bears attractive, white colored flowers and its juice posses a 
reliable anti-bacterial action in eye infection 3. It has been 
used in Chinese, Ayurvedic and Thai as traditional medicine 
for the treatment of fever, pain and dysentery 7,8.  Alkaloids 
and non-alkaloid constituents such as terpenoids, steroids, 
flavonoids, phenyl propanoids, phenolic acids and enzymes 
are the major constituents present in Tabernaemontana 
divaricata 9. Tabernaemontanine is an alkaloid found in the 
leaves, stems, bark and roots of T. divaricata. It is used to 
dilate the blood vessels in humans following cases of 
arteriosclerosis, cerebral trauma and circulatory 
irregularities8. 
In the present work, the methanol extract of aerial parts 
Tabernaemontana divaricata was evaluated for its anti 
obesity and hypolipidimic activity at the doses of 100 and 
200 mg/kg., b.w, using suitable experimental animal model. 
MATERIALS AND METHODS 
Plant material 
The plant was collected from the areas of Nagercoil and 
positively identified and authenticated by Proff. Mr. V 
Sivanandam, Dept. of Botany, Lekshmipuram College of 
Arts and Science, Neyoor, Kanyakumari District, Tamilnadu, 
India. The plant specimen was certified as Tabernaemontana 
divaricata of family Apocynaceae. The aerial parts of the 
plant were separated and then dried in shade at 21-30oC for 
10 to 15 days. 
Preparation of extract 
The shade dried powdered plant material was successfully 
extracted with methanol for 48 hrs at 55ºC-65ºC. The extract 
was filtered and concentrated by distillation and solvent was 
recovered. The final solution was evaporated to dryness at 
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room temperature. Then the extract was stored in the 
desiccators and used for subsequent experiments. 
Animals 
Healthy female Wister Albino rats (150-170g) were used in 
the present study. All the animals were followed the 
internationally accepted ethical guidelines for the care of 
laboratory animals. The experimental protocol has been 
approved by institutional animal ethics committee, 
JKKMMRF College of Pharmacy, B.Komarapalayam, 
Namakkal. (Regd. No. JKKMMRFCP 
1158/PO/ac/07/CPCSEA). 
PHARMACOLOGICAL STUDIES 
Atherogenic diet Induced obesity in experimental rats 
Preparation of diet 10 
Atherogenic diet (AD) is a hyper caloric diet and was 
prepared by mixing the following constituents in fixed 
percentage. The mentioned percentage is for 100g diet. The 
feed was prepared, dried and administered every day in 
morning to animals with water ad libitum. 
Atherogenic diet formula 

1.  Cholesterol : 1% 
2. Cholic acid : 0.5% 
3. Olive oil     : 5% 

To be provided in addition to the normal pellet chow 
everyday for 42 days. 
Experimental design 
Female albino wistar rats (150-170g) were divided into five 
groups of six rats each. The following schedule of dose and 
diet administration in experimental groups was followed 
Group I : Animals fed with normal diet and served as normal 
control 
Group II : Animals received Atherogenic diet (1% 
cholesterol) and served as Obese contol 
Group III: Animals received Atherogenic diet + sibutramine 
(2mg/kg b.w) suspended in 0.9% saline. 
Group IV: Animals received Atherogenic diet + METD 
(100mg/kg) suspended in 0.9% saline. 
Group V : Animals received Atherogenic diet + METD 
(200mg/kg) suspended in 0.9% saline. 
The above mentioned treatment schedule was followed for 
the respective groups of animals for 42 days. 
Pharmacological evaluations 
Body Weight 
The body weight (gm) was recorded on day one and then on 
every week for 42 days using digital weighing balance. 
Body Temperature 
The body temperature was recorded on day 41 using rectal 
telethermometer before and after drug administration at 30, 
60, 90, 120, 180 minutes with a contact time of 1 minute. 
Biochemical estimations 
On day 43, animals were sacrificed under anesthesia and 
blood was collected by direct cardiac puncture. Blood 
samples collected are to be centrifuged at 3500 rpm for 15 
mins at room temperature for separation of serum. The clear, 
non-haemolysed supernatant sera will be separated using 
clean dry disposable plastic syringes and parameters such as 
Total cholesterol, Triglycerides, HDL, LDL, VLDL11, 
Atherogenic index(AI)12, percentage protection, SGOT, 
SGPT, total protein, Blood glucose13 and Urea were 
evaluated.  

   Serum Cholesterol 
 Atherogenic Index (AI) = 

  Serum HDL - Cholesterol  

     
 
   AI (Control) – AI (Treated) 
 
% Protection =    × 100 
   AI (control) 
 
Estimation of internal organ weight 
The animals were sacrificed and the organs like heart, liver 
and both the kidneys were separated out and blotted in a filter 
paper and immediately weighed in a digital balance.  
Histopathological Studies 
The whole liver from each animal was removed after 
sacrificing the animal under anesthesia and was collected and 
rinsed in ice-cold saline and kept in 10% Formalin solution 
for histopathological studies. Cross section of liver was 
stained with Haematoxylin and Eosin viewed under light 
microscope. 
Statistical Analysis 
All the results were expressed as mean ± standard error of 
mean and were analyzed by Analysis of variance (ANOVA) 
and groups were compared by Tukey-Kramer multiple 
comparison test. Differences between groups were considered 
significant at P<0.05 level. 
RESULTS 
Effect of METD on Body weight 
Table 1 shows the changes in the body weight in the different 
group of animals, during the experiment. Consumption of 
Atherogenic diet (AD) for six weeks produced a significant 
(p< 0.001) increase in body weight when compared with the 
consumption of normal control group (normal pellet chow). 
Treatment with METD at the dose of 200 mg/kg causes a 
significant reduction (p< 0.001) starting from the second 
week, whereas sibutramine also reduced the increased body 
weight. 
Effect of METD on body temperature 
Animals fed with Atherogenic diet exhibited decrease in 
body temperature. Table 2 shows the reverse effect of 
sibutramine by increasing the body temperature significantly 
(p <0.001). METD at both the doses (100 and 200 mg/kg) 
reversed the decrease in body significantly (p <0.01 & p < 
0.001) respectively at various time intervals.  
Effect of METD on lipid profile 
Group II (Obese control group) animals fed with AD 
exhibited a significant (p <0.001) increase in Total 
cholesterol (TC), Triglycerides (TG), LDL and VLDL when 
compared with group I (normal group) animals. 
Administration of METD (200 mg/kg) and sibutramine 
shows a significant reduction (p <0.001) in TC, TG, LDL and 
VLDL when compared with the group II animals, whereas 
decreased HDL levels observed in group II animals were 
significantly (p <0.05) increased in group V. Results were 
shown in table 3. 
Atherogenic Index (AI) and Percentage Protection 
Decreased in Atherogenic Index was observed in all the 
treated groups (group III to group V). Percentage protection 
for METD (100 and 200 mg/kg) was 23.60% and 47.20% 
respectively, and 50.36% for sibutramine treated group. 
(Table 4)  
Effect of METD on liver function tests 
Table 5 shows the increased levels of SGOT, SGPT and 
Total protein significantly (p<0.001) in group II animals. 
Group III and group V exhibited a significant (p<0.001) 
decrease when compared with group II animals. 
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Effect of METD on blood glucose and urea 
Significant reduction of urea and raise in blood glucose levels 
was observed in obese control animals (group II). METD 
(200 mg/kg) shows a significant decrease in blood glucose 
(p<0.01) and increase in urea levels (p<0.001) when 
compared to group II.  Results were shown in table 5 
Effect of METD on inner organ weight 
Feeding AD for six weeks produced a significant increase in 
the weight of liver, heart and both of the kidneys. Treatment 
with METD significantly reduced the weight of liver, heart 
and kidneys. (Table 6) 
Effect of METD on histopathology of liver 
Figure: 2 showing severity in fat cells deposition in the obese 
control animals (group II) after a continious administration of 
AD for 42 days. In sibutramine treated group, the hepatic 
cells resembles normal control group whereas in group 
IV(METD 100mg/kg), there was a moderate levels of  fat cell 
deposition and group V ( METD 200mg/kg) showing intact 
cells with normal cellular structure similar to that of  group 
II. 
DISCUSSION AND CONCLUSION 
High percentage of fat in Artherogenic diet (Cholesterol 1%) 
is considered to be an important factor in the development of 
obesity, leading to the accumulation of body fat. The present 
study showed that the administration of AD for six weeks in 
rats produced obesity – like conditions, with increase in body 
weight, parametrial adipose tissue weight, and organ weight 
and serum lipid levels. It also induces to the accumulation of 
hepatic triglycerides, leading to the hepatic failure causing 
increase in SGOT and SGPT levels in the serum. 
In obesity, there will be decrease in the diet induced 
thermogenisis, due to decrease in sympathetic activation of 
brown adipose tissue. Neuropeptide-Y (NPY) which 
synthesized in the brain causes increase in food intake and 
also inhibits thermogenisis by reducing sympathetic 
activation of brown adipose tissue 14.  
Treatment with METD at doses of 100 and 200 mg/kg, 
significantly reduced the increased body weight induced by 
AD shows a clear sign of an antiobesity effects. In obesity 
there will be an increase in serum lipids, such as total 
cholesterol (TC), triglycerides (TG), LDL-C and VLDL-C 
were observed in humans, and also a reduction in HDL-C 
levels. Alteration in lipid levels is also considered as an index 
of obesity 13. Low plasma HDL-C is a risk factor for 
cardiovascular diseases and is often found in hypertension 
and diabetes mellitus 1,15. Administration of METD caused a 
significant correction of elevated TC, TG, LDL-C and 
VLDL-C and increases the serum HDL-C shows that, METD 
has a pleasant antihyperlipedimic activity. Lipids are mostly 
consumed in the form of neutral fats, which are also known 
as triglycerides (TG). TGs form major constituents in food of 
animal origin and less in food of plant origin. Saturated fats 
increase blood cholesterol and thereby increase risk of 
atherosclerosis and coronary heart diseases, abnormal 
lipoprotein metabolism, obesity, insulin resistance and 
diabetes mellitus16,17.  
Atherogenic index is the powerful indicator of the risk of 
heart disease: the higher the value, the higher the risk of 
developing cardiovascular disease and vice versa 18,19. In this 
study we observed that the METD significantly reduced 
Atherogenic index, indicating the protection against 
cardiovascular diseases 20. The capacity of the hepatocytes in 
obese rats to synthesize urea from precursors is decreased, 

and the uptake of amino acids by liver and the hepatic 
activity of the enzymes of the urea cycle are also decreased 
21. Hence there will be a decrease in the urea level in obese 
rats and the METD treated animals showed a significant 
reverse activity. 
The liver uses transaminase enzymes, ALT (SGPT) 
and AST (SGOT) to metabolize amino acids and to make 
proteins. When liver cells get damaged, ALT and AST leak 
into the bloodstream. Fatty liver is also a reason for the 
hepatic damage and frequent causes of fatty liver are 
Diabetes, Obesity and alcohol abuse 22. Also, obesity is 
associated with the increase adipose tissue accumulation in 
the abdominal region. It is reported that METD produced 
decrease in the weight of liver, heart and kidney similar to 
that of the standard drug sibutramine (anorectic)23.  
In conclusion, the results of the above experiment provide 
useful information regarding the lipid lowering and anti 
obesity activity of Tabernaemontana divaricata in AD 
administered rats and also corrects the other altered 
biochemical parameters. Further investigation involving 
measure of enzymes in lipid pathways and harmones would 
ascertain the exact mechanism and figure out the therapeutic 
potential of Tabernaemontana divaricata in the treatment of 
hyperlipedimia and obesity. However further studies are 
required to isolate and characterize the phytoconstituents 
responsible for the above activities. 
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Table: 1. Effect of Methanol extract of Tabernaemontana divaricata on Body weight of Atherogenic diet induced obese rats at different day’s interval. 

Groups Body weight (gm) 

Initial 1st week 2nd week 3rd week 4th week 5th week 6th week 

Group I 159.66±2.19 161.34±3.01 163.45±2.56 164.95±3.56 168.72±4.13 173.78±5.13 179.43±2.65 

Group II 160.01±2.12 172.89±2.45* 185.8±2.23*** 208.71±2.34*** 222.63±2.33*** 233.46±3.21*** 238.18±4.78*** 

Group III 158.71±2.09 162.81±2.40 168.84±2.57* 175.52±4.56*** 181.09±3.05*** 183.24±3.22*** 186.66±3.77*** 

Group IV 159.56±2.55 162.93±2.75 168.57±3.38* 183.09±3.64*** 191.78±3.57** 201.81±2.33*** 216.77±3.68** 

Group V 158.91±2.32 161.78±2.77 168.84±2.70** 175.60±2.25*** 182.95±2.19*** 189.65±2.84*** 196.53±1.79*** 

 
Values are given as mean ± Standard error mean (S.E.M) for six groups of six animals each. Values are statistically significant at * P<0.05, **P<0.01, 

***P<0.001. Group II compared with group I and Groups III, IV & V were compared with   group II. 
 

Table: 2. Effect of Methanol extract of Tabernaemontana divaricata on Body temperature of Atherogenic diet induced obese rats at different time 
interval on day 41 

Groups 

Rectal temperature (˚C) 

Before Drug 
Administration 

After drug administration 

30 min 60 min 90 min 120 min 
Group I 32.27± 0.08 32.23±0.12 32.33±0.06 32.16±0.03 32.53±0.03 
Group II 30.83±0.15 30.9±0.12*** 30.87±0.19*** 30.63±0.21*** 30.7±0.15*** 
Group III 30.93±0.06 32.13±0.03*** 32.2±0.17*** 32.43±0.15*** 32.87±0.18*** 
Group IV 31.07±0.18 31.67±0.12** 31.7±0.12** 31.69±0.20** 31.85±0.06*** 
Group V 31.15±0.03 31.83±0.03*** 31.9±0.06*** 31.93±0.09*** 32.27±0.03*** 

 
Values are given as mean ± Standard error mean (S.E.M) for six groups of six animals each. Values are statistically significant at * P<0.05, **P<0.01, 

***P<0.001. Group II compared with group I and Groups III, IV & V were compared with   group II. 
Table: 3. Effect of Methanol extract of Tabernaemontana divaricata on Lipid profiles of Atherogenic diet induced obese rats on day 42. 

Groups Cholesterol 
(mg/dl) 

Triglycerides 
(mg/dl) 

HDL 
(mg/dl) 

LDL 
(mg/dl) 

VLDL 
(mg/dl) 

Group I 126.00±4.58 104.67±4.67 58.00±2.25 46.07±5.4 21.57±2.41 

Group II 188.67±7.02*** 294.67±5.51*** 45.34±1.53** 83.07±5.87*** 59.93±4.66*** 

Group III 129.34±8.327*** 138.00±7.55*** 63.45±3.512*** 38.40±2.86*** 27.60±3.25*** 

Group IV 150.66±4.93** 176.34±4.73*** 46.67±2.09 68.74±4.32 33.14±3.52** 

Group V 130.34±3.51*** 150.00±4.00*** 55.00±2.29* 42.00±3.47*** 30.00±2.80*** 
 

Values are given as mean ± Standard error mean (S.E.M) for six groups of six animals each. Values are statistically significant at * P<0.05, **P<0.01, 
***P<0.001. Group II compared with group I and Groups III, IV & V were compared with   group II. 

 
Table: 4. Effect of Methanol extract of Tabernaemontana divaricata on Atherogenic Index and percentage protection of various groups. 

Groups Atherogenic Index (AI) % Protection 
Group I 2.40±0.17 _ 
Group II 4.11±0.31 _ 
Group III 2.04±0.05 50.36 
Group IV 3.14±0.03 23.60 
Group V 2.17±0.096 47.20 
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Table: 5. Effect of Methanol extract of Tabernaemontana divaricata on SGOT, SGPT, Total Protein, Urea and Blood glucose levels of Atherogenic 
diet induced obese rats on day 42 

Groups SGOT (U/l) SGPT (U/l) Total Protein 
(gm/dl) Urea (mg/dl) Blood Glucose 

(mg/dl) 
Group I 163.66±4.51 58.00±2.00 6.23±0.25 41.50±0.90 82.33±1.16 
Group II 230.33±5.51*** 127.34±6.66*** 9.79±0.31*** 24.17±0.80*** 91.00±2.00** 
Group III 166.00±5.57*** 62.34±2.08*** 6.46±0.38*** 32.77±1.74*** 82.33±1.53** 
Group IV 207.67±5.50* 98.33±2.51*** 7.87±0.25** 39.20±2.80*** 88.00±1.00 
Group V 168.00±4.58*** 70.01±2.64*** 6.7±0.36*** 38.27±1.3*** 82.66±1.15** 

Values are given as mean ± Standard error mean (S.E.M) for six groups of six animals each. Values are statistically significant at * P<0.05, **P<0.01, 
***P<0.001. Group II compared with group I and Groups III, IV & V were compared with   group II. 

 
Table: 6. Effect of Methanol extract of Tabernaemontana divaricata on inner organ weights of Atherogenic diet induced obese rats on day 42. 

Groups Liver (gm) Heart (gm) 
Kidney (gm) 

Left Right 
Group I 5.32±0.30 0.63±0.04 0.56±0.03 0.57±0.20 
Group II 8.95±0.12*** 1.09±0.06*** 0.86±0.02* 0.88±0.02** 
Group III 5.67±0.17*** 0.59±0.12*** 0.57±0.04** 0.55±0.02*** 
Group IV 6.27±0.23*** 0.68±0.02** 0.64±0.01* 0.67±0.02* 
Group V 5.84±0.04*** 0.63±0.02*** 0.60±0.10* 0.61±0.10** 

Values are given as mean ± Standard error mean (S.E.M) for six groups of six animals each. Values are statistically significant at * P<0.05, **P<0.01, 
***P<0.001. Group II compared with group I and Groups III, IV & V were compared with   group II. 

 

 
 

Figure 1: Tabernaemontana divaricata 
 

 
Figure 2: Histopathology Of Liver 

Photomicrographs showing normal structure of liver in control group (a) and severity in fat cells deposition in Obese control group(b). 
Sibutramine treated group (c) resembling normal structure whereas in METD 100mg/kg treated  group (d) showing moderate levels in fat cells 

accumulation and in METD 200mg/kg treated group (e) showing intact cells with normal cellular structure 


