
 Vol-2, Issue-2, 2011                           ISSN: 0976-7908                                      Sen et al 

 
www.pharmasm.com                                                                                                       12 

 
 

PHARMA SCIENCE MONITOR 
AN INTERNATIONAL JOURNAL OF PHARMACEUTICAL 

SCIENCES 
 

 
 
 
 

SYNERGISTIC ACTIVITY OF TRIBULUS TERRESTRIS AND 

ANNONA SQUAMOSA EXTRACTS AGAINST ALLOXAN INDUCED 

DIABETES AND HYPERLIPIDEMIA IN RATS 

H.G. Raghavendra1, Saikat Sen1*, Y. Siva Rami Reddy1, C. Sridhar1
, Raja Chakraborty1

, 

B. Suchitra1, B. Nagaiah1, B. Asha Jyothi1, K. Ashok Babu1, P. Mahesh Babu1, T. 

Viswanadhan1, D. Sujatha2 

1CES College of Pharmacy, Chinnatekur, Kurnool, Andhra Pradesh, INDIA. 
2Sri Padmavathi School of Pharmacy, Tirupathi, Andhra Pradesh, INDIA 
 

ABSTRACT 
Diabetes mellitus is a chronic disorder in human and responsible for different 
complications and also causes mortality and morbidity. A wide number of herbal 
products are employed in the treatment of diabetes for their better efficacy and safety 
compare to synthetic medicine. The polyherbal formulations are proved effective for the 
treatment of different disorders than the single drug treatment. Different studies have 
established the antidiabetic potential of Tribulus terrestris and Annona squamosa. In 
present study our aim is to evaluate the antidiabetic and antihyperlipidemic efficacies of 
combined extracts in alloxan induced diabetic rats and find out the synergetic activity of 
both plant extract if any. Glucose tolerance test suggested the efficacy of combined 
extract than their individual effect as the combined extract produced maximum fall of 
serum sugar level 53.71% at 90 min after glucose administration. The alloxan (120 
mg/kg, i.p.) used for induction of diabetes and methanolic extract of Tribulus terrestris 
whole plant (METT) and methanolic extract Annona squamosa leaves (MEAS) used at a 
dose of 50 mg/kg and 350 mg/kg b.w. respectively for single extract treatment, where as 
METT (25 mg/kg) and MEAS (175 mg/kg) in combined extracts treatment for 28 days 
study, glibenclamide used as standard drug. After 28 days treatment the extracts 
significantly reduces serum glucose level, the combination treatment found most 
effective. Extracts also found effective in diabetic hyperlipidemia. Combined extract 
produces 56.1, 15.8 and 25.7% reduction in serum cholesterol, triglycerides and low 
density lipoprotein level respectively and increased 27.8% high density lipoprotein level 
after 28 days treatment, which is better then the individual effect of extract.  The result 
suggested the synergistic antidiabetic and antihyperlipidemic potential of Tribulus 
terrestris and Annona squamosa when administered together.  
Keywords: Diabetes mellitus; Tribulus terrestris; Annona squamosa; antihyperlipidemic. 
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INTRODUCTION 

Medicinal plants have created the foundation of health care system throughout the 

world since the initial stage of humanity and still plant products are the major source 

drug/formulation in treatment of various diseases [1]. Herbal drug and phytoconstituents 

resembles safely and efficacy, they produces less/no side effect when compare to 

synthetic drugs. The use of plants in religious rituals as well as for magic and medicinal 

purposes is well known and widespread. In the modern era also most of the people 

believe the plants and phytoconstituents are better choice to treat diseases than the 

allopathic drugs, even most of the drugs used in primitive medicine were instigated from 

plants [2,3]. The different ancient medicinal system like Ayurveda in India and Chinese, 

Egyptian, Greek, Roman, Syrian medicinal systems are also well known for their 

traditional treatment and basic of new drug investigation [4]. Herbal formulation and 

phytochemicals play an important role in diet based treatments to cure various maladies. 

In current world traditional plant based medicines are used for the treatment of diabetes 

and control of blood sugar [5]. Poly herbal therapy or combination of different plant and 

phytoconstituents are useful in different treatment and may produce synergistic activity. 

Treatment with polyherbal formulation may confer synergistic, potentiative, 

agonistic/antagonistic pharmacological activity. Different researcher reported the 

synergetic effect of poly herbal formulation against different diseases and also for 

diabetes [6,7,8].  

Diabetes mellitus is one of the most common endocrine disorders, characterized 

by hyperglycemia with altered lipids, carbohydrates and protein metabolism. It occurs 

mainly due to absent or inadequate pancreatic insulin secretion, with or without 

concurrent impairment of insulin action. According to WHO, about 143 million people 

worldwide suffering from diabetes and the number may likely to double by the year 2030 

[9,10].  Diabetes mellitus encountered as a major public health, produces different 

complications and also responsible for increased number of morbidity and mortality [11].  

Tribulus terrestris (family: Zygophyllaceae) and Annona squamosa (family: 

Annonaceae) are two common plants of Andhra Pradesh and well described for their 

traditional medicinal values. Antidiabetic potential of both the plant has been investigated 

by different researchers. Methanol extract of aerial parts of Tribulus terrestris possess 
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antidiabetic effect against streptozotocin induced diabetes [12] and antidiabetic potential of 

saponins isolated from the plant also investigated in alloxan induced diabetic mice [13]. 

Different researcher also investigated the antidiabetic potential of ethanolic and aqueous 

extract of Annona squamosa leaf against different type 1 and type 2 diabetic model 

[14,15,16].  

Therefore in present study our aim is to study investigate synergistic antidiabetic 

activity of methanol extract Tribulus terrestris and methanol extract Annona squamosa 

leaf and compare the antidiabetic and antihyperlipidemic efficacies of combined extracts 

from the two plants with the plant extracts taken singly in alloxan induced  diabetic 

animals. 

MATERIALS AND METHODS 

Preparation of plant extract 

Tribulus terrestris in whole and leaves of Annona squamosa were collected from 

the Chinnatekur village of Kurnool, Andhra Pradesh, India and were authenticated by 

Professor K. Madavschetty, Department of Botany, Sri Ventateswara University, 

Tirupati, Andhra Pradesh. Leaves of both the plant were dried in shed and coarsely 

powdered using grinder. The dried powder of Annona squamosa leaves was extracted by 

using 90% methanol and Tribulus terrestris (whole plant) were extracted using 70% 

methanol. The extracts were concentrated on rotary flash evaporator to semi solid 

consistency and 1-2 drops of chloroform was added to these and stored at 8ºC.  

Experimental animals  

 Male Wister albino rats weighing about 150-200 g were used in the present study. 

Animals were housed in individual polypropylene cages under standard housing and fed 

with commercial diet (Pranav Argo’s Ltd.) and provided with water ad libitum during the 

experiment. The experimental protocol was approved by the Institutional Animal Ethical 

Committee of Creative Educational Society College of Pharmacy (1305/ac/09/CPCSEA). 

Extract and drug administration 

Before use, the extracts and standard drug glibenclamide were reconstituted in 

normal saline (vehicle) and administered orally via gastric intubation. Methanolic extract 

of Tribulus terrestris whole plant (METT) and methanolic extract Annona squamosa 

leaves (MEAS) used at a dose of 50 mg/kg and 350 mg/kg b.w. respectively for single 
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extract treatment, where as METT (25 mg/kg) and MEAS (175 mg/kg) in combined 

extracts treatment. Glibenclamide was administered at a dose of 0.5 mg/kg. The dosage 

of the extracts was determined from different literature mentioned above. The controls 

received normal saline. 

Oral glucose tolerance test (OGTT) 

The oral glucose tolerance test was performed in overnight fasted normal animals. 

Rats divided into five groups each consists six animals. The different groups were 

administered with normal saline, glibenclamide, Tribulus terrestris extract, Annona 

squamosa leaves extract, both extract respectively. Glucose (2 g/kg) was fed 30 min after 

the administration of extracts. Blood was withdrawn from the retro orbital sinus under 

ether inhalation at 0, 30, 60, 90 and 120 min of extract administration and blood glucose 

levels were estimated [17]. 

Induction of experimental diabetes 

Animals were fasted overnight and diabetes was induced by the intraperitoneal 

injection of alloxan monohydrate in normal saline at a dose of 120 mg/kg body weight. 

The animals were kept under observation and the fasting blood glucose level was 

determined after 48 h of alloxan injection. The animals showing hyperglycemia were 

used for the study [18]. 

Experimental design 

Alloxan-induced diabetic rats (mentioned above) were divided into five groups 

each consists six animals, and normal mice was used as the control. 

 Group 1: Normal control, normal rats were treated with normal saline. 

 Group 2: Diabetic control, diabetic mice treated with normal saline. 

 Group 3: Standard drug treated group, diabetic mice treated with 0.5 mg/kg 

glibenclamide. 

 Group 4: Tribulu terrestris treated group, diabetic mice treated with 50 mg/kg 

of METT. 

 Group 5: Annona squamosa treated group, diabetic mice treated with 350 

mg/kg of MEAS. 

 Group 6: Combined extract treated group, diabetic mice treated with 25 mg/kg 

of METT and 175 mg/kg MEAS. 
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All groups were administered orally by gastric intubation once a day. The blood 

samples were drawn on 0th
, 7

th, 14th, 21st and 28th day from the retro orbital venous plexus 

of rats under ether anesthesia and the blood was centrifuged at 2,500 rpm for 10 min. The 

serum thus obtained was used for biochemical estimation of blood glucose, total 

cholesterol (CHL), triglycerides (TG), high density lipoprotein cholesterol (HDL) and 

low density lipoprotein cholesterol (LDL) [18]. 

Bodyweight determination 

Literature and case study showed that body weight decreases in diabetic patient. 

Therefore, mean body weight of different group of animals was measured during 

treatment on weekly basis. 

Biochemical parameters 

Blood glucose, CHL, TG, HDL and LDL kit were obtained from Span 

Diagnostics Ltd., Surat, Gujrat. Blood glucose, CHL, TG, HDL and LDL levels in serum 

were measured using a semi-autoanalyzer as per methods described by the manufacturer. 

Statistical analysis 

           The results were expressed as mean±SEM. Statistical analysis was performed by 

One-way analysis of variance (ANOVA) test for multiple comparisons followed by 

Turkey-Kramer test. The values were considered significant when P< 0.05. 

RESULTS 

Effect of combination treatment on glucose tolerance test 

Table 1 depicts the hypoglycemic effects of single oral administration of the 

extracts individually (METT - 50 mg/kg and MEAS - 350 mg/kg) and in combination 

(METT - 25 mg/kg + MEAS - 175 mg/kg).  Individual extract treated group increased the 

glucose levels were seen after 30 min and hypoglycemia effect was observed only at 90 

min, whereas rats treated with standard drug and combination of both Tribulu terrestris 

and Annona squamosa extracts showed hypoglycemic activity at 60 min. The 

combination treatment produced a maximum fall of 53.71% at 90 min after glucose 

administration. 

Effect of METT and MEAS on fasting serum glucose level 

 In order to investigate synergistic antidiabetic activity of Tribulus terrestris and 

Annona squamosa, METT and MEAS were given individually and in combination. Table 
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2 describes the effect of treatment of the extracts on serum glucose levels. Treatment with 

standard drug, extract alone and in combination decreases serum glucose level 

significantly. After 28 days treatment fasting serum glucose level of combined extract 

treated animals were found 81.3 mg/dl, where as in METT, MEAS and glibenclamide 

treated group fasting serum glucose level were 95.0, 94.2 and 85.6 respectively. Results 

suggested synergetic antidiabetic potential of combination treatment. 

Effect of individual and combination extracts on body weight 

Diabetic rats showed a significant decrease in body weight was observed on 7th, 

14th, 21st and 28th day, when compared to the normal group. Treatment with 

glibenclamide and extracts reverse the trend which is observed by the increase in body 

weight. At the end of 28 days treatment the body weight of glibenclamide, METT, 

MEAS and combination extract treated group, increased significantly by 7.9, 4.4, 4.1 and 

9.2% respectively. The combination treatment produces better effect than the individual 

treatment (Table 3). 

Effect of METT and MEAS alone and in combination on serum lipid profile 

 Table 4-7 describes the effect of extracts on serum lipid profile. An increase in the 

serum triglycerides, total cholesterol and LDL levels, and an increase in the HDL 

cholesterol levels were observed in diabetic rats. 

 When compared to the diabetic control rats, significant reductions of CHL were 

observed in drug treated group. Treatment with METT, MEAS produced 37.1 and 35.8% 

reduction in CHL after 28 days, and 56.1% reduction in CHL level were found in 

combination extract treated group (Table 4). The effects of extracts and standard drug on 

TG were tabulated in Table 5. Elevated serum TG level was decreased in extract and 

glibenclamide treated group. Rats treated with both the extract produces highest activity 

observed by the significant (P<0.01) decreased in serum TG level. Treatment with 

combined extract produced 2.2, 5.5, 7.4 and 15.8% decreased in serum TG after 7, 14, 21 

and 28 days treatment. Table 5 and 6 represents the effect of extracts on serum HDL and 

LDL level respectively. Treatment with extracts were significantly increased serum HDL 

level and decreased elevated LDL level when compare to diabetic control. The 

combination treatment produces better effect then the individual effect as combination 

treatment increased 27.8% of HDL and decreased 25.7% of LDL after 28 days of 
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treatment. Results were proving the synergetic antihyperlipidemic efficacy of METT and 

MEAS when extract were administered in combination.  

TABLE 1: Effect of Tribulus terrestris and Annona squamosa alone and in 

combination on the serum glucose levels in glucose loaded rats 

Serum glucose (mg/dl) (mean±SEM) 
Time after glucose administration in minutes 

 
Treatment 

0 30 60 90 120 

Normal Control 67.53±4.20 107.81±4.40 137.12±4.12 151.70±4.26 115.27±5.20 

Glibenclamide (0.5 mg/kg) 
61.54±6.87 71.35±6.02a 68.12±5.99a 73.12±6.30a 64.12±5.96a 

METT (50 mg/kg) 
70.24±4.29 82.12±4.20a 97.12±5.60a 94.12±4.11 b 67.43±5.20a 

MEAS (350 mg/kg) 
57.34±4.91 94.20±5.25b 110.12±5.20a 99.20±5.01a 78.6±4.08a 

METT (25 mg/kg) + MEAS 
(175 mg/kg) 

55.06±5.67 90.74±4.93a 80.12±5.12a 71.13±5.14a 60.14±4.02a 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 

squamosa leaves; Values are expressed as mean±S.E.M., aP<0.001 when compared with control, bP<0.01 

when compared with control. 

 

TABLE 2: Effects on serum glucose level after the administration of METT and 

MEAS alone and in combination in alloxan-induced diabetic rats 

Serum glucose (mg/dl) (mean±SEM)  
Treatment 

0th day 7th day 14th day 21st day 28th day 

Normal Control 
72.4±6.5 86.7±6.5 76.8±5.4 68.6±5.9 81.7±5.4 

Diabetic Control 
194.7±16.6 198.0±16.5a 217.8±16.3a 219.6±16.9a 222.3±18.4a 

Glibenclamide (0.5 mg/kg) 
186.6±16.3 93.8±6.7b 92.2±10.7b 91.0±7.3b 85.6±9.7b 

METT (50 mg/kg) 
206.2±18.4 159.7±8.8c 122.1±6.9b 103.1±8.9b 95.0±6.3b 

MEAS (350 mg/kg) 
214.0±19.5 161.9±5.9c 133.3±8.5b 101.2±10.5b 94.2±6.3b 

METT (25 mg/kg) + MEAS 
(175 mg/kg) 

228.8±19.3 121.6±7.5b 107.3±6.5b 98.1±6.6b 81.3±5.4b 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 

squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 

when compared with diabetic control, cP<0.5 when compared with diabetic control. 

 



 Vol-2, Issue-2, 2011                           ISSN: 0976-7908                                      Sen et al 

 
www.pharmasm.com                                                                                                       19 

TABLE 3: Effect of extracts alone and in combination on the body weight  

Body weight (gm) (mean±SEM)  
Treatment 

0th day 7th day 14th day 21st day 28th day 

Normal Control 180.0±1.7 183.8±2.6 185.4±1.9 188.4± 2.7 193.6±2.6 
Diabetic Control 176.2±1.8 159.8±1.6a 147.2±1.8a 142.4± 3.4a 138.4± 3.8a 
Glibenclamide (0.5 mg/kg) 177.4±2.7 174.6±2.5c 179.2± 2.7b 183.2±3.1b 191.4±3.4b 

METT (50 mg/kg) 172.2±2.9 168.0±1.7c 164.6±2.7c 169.0±2.5c 179.8±3.8c 

MEAS (350 mg/kg) 170.6±2.7 169.6±3.5c 165.8±2.9c 168.8±3.6c 177.7±2.8c 

METT (25 mg/kg) + MEAS 
(175 mg/kg) 

174.5±2.9 175.8±2.8c 178.8± 2.9b 182.6±3.3b 190.6± 3.3b 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 
squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 
when compared with diabetic control, cP<0.5 when compared with diabetic control. 

 

TABLE 4: Effect of METT and MEAS on serum total cholesterol  

Serum cholesterol (mg/dl) (mean±SEM)  
Treatment 0th day 7th day 14th day 21st day 28th day 

Normal Control 
57.8±3.5 63.0±4.5 52.1±4.5 59.0±4.2 61.3±3.8 

Diabetic Control 146.6±12.4 154.0±13.3 168.2±11.2a 161.3±14.0a 159.1±13.5a 

Glibenclamide (0.5 mg/kg) 160.7±12.6 119.3±7.2 96.0±7.1b 88.2±5.2b 80.0±5.5b 

METT (50 mg/kg) 151.8±9.5 130.1±8.3 111.0±8.5b 102.6±10.6b 95.5±8.2b 

MEAS (350 mg/kg) 143.7±11.5 119.9±6.3 108.1±7.0b 96.0±6.5b 92.3±7.5b 

METT (25 mg/kg) + 
MEAS (175 mg/kg) 

157.4±10.7 123.2±9.5 77.5±5.8b 71.0±6.6b 69.0±8.5b 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 
squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 
when compared with diabetic control, cP<0.5 when compared with diabetic control. 

 

TABLE 5: Effect of METT, MEAS alone and in combination on serum triglycerides 

Serum triglycerides (mg/dl) (mean±SEM)  
Treatment 0th day 7th day 14th day 21st day 28th day 

Normal Control 
158.3±12.4 160.2±16.5 158.0±16.4 169.1±16.8 159.8±15.6 

Diabetic Control 190.4±17.6 204.1±18.4 219.8±16.1a 231.3±16.3a 244.0±17.2a 
Glibenclamide (0.5 
mg/kg) 

172.3±13.4 167.2±15.4 160.89±14.4c 158.3±14.5b 147.3±16.4b 

METT (50 mg/kg) 174.6±14.2 177.0±16.2 170.7±14.4c 163.2±13.9c 154.4±14.4b 
MEAS (350 mg/kg) 172.6±13.4 171.9±16.5 168.7±12.8c 160.5±14.8c 152.6±15.8b 
METT (25 mg/kg) + 
MEAS (175 mg/kg) 

184.2±14.5 180.1±15.1 174.0±13.9c 170.5±17.7c 155.1±17.3b 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 
squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 
when compared with diabetic control, cP<0.5 when compared with diabetic control 
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TABLE 6: Effect on serum HDL cholesterol level after administration of METT, 

MEAS alone and in combination 

Serum HDL (mg/dl) (mean±SEM)  
Treatment 0th day 7th day 14th day 21st day 28th day 

Normal Control 
54.4± 5.4 47.5±4.7 57.7± 5.0 49.7± 4.6 51.3±5.4 

Diabetic Control 44.7±5.1 43.2± 4.2 41.4±4.4a 37.2± 3.6a 31.3± 3.5a 
Glibenclamide (0.5 
mg/kg) 

51.4±5.7 57.5±5.6 59.40± 4.6c 62.3±5.5b 64.6±5.5b 

METT (50 mg/kg) 48.9±4.7 51.5±3.7 58.3±5.1c 63.6±4.7b 62.9±6.6b 

MEAS (350 mg/kg) 49.6±4.9 54.7±4.9 59.9± 4.2b 62.6±6.5b 62.4± 5.6b 

METT (25 mg/kg) + 
MEAS (175 mg/kg) 

51.4±5.5 56.60±5.5 61.3±5.0c 63.3±5.5c 65.7± 4.5c 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 
squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 
when compared with diabetic control, cP<0.5 when compared with diabetic control 

 

TABLE 7: Effect on serum LDL level after administration of METT, MEAS alone 

and in combination 

Serum LDL (mg/dl) (mean±SEM)  
Treatment 0th day 7th day 14th day 21st day 28th day 

Normal Control 
43.2±3.9 52.1±4.3 48.0±4.5 54.4±4.0 53.0± 4.2 

Diabetic Control 102.0±6.5 105.9±7.4 108.1±8.4a 114.2±7.4a 118.2±5.9a 

Glibenclamide (0.5 
mg/kg) 

85.2±6.4 82.0±4.8 73.2±6.6b 71.0±6.5c 65.4± 5.5c 

METT (50 mg/kg) 98.4±5.1 92.1±4.4 85.2±4.1b 82.1±5.5b 81.0±6.4c 

MEAS (350 mg/kg) 83.4±5.8 81.9±5.2 76.3±4.4c 70.3± 5.8b 67.3±6.4c 

METT (25 mg/kg) + 
MEAS (175 mg/kg) 

82.1±5.3 78.3±5.9 70.0±6.4c 66.2±5.3c 61.0± 6.1c 

METT - methanolic extract of Tribulus terrestris whole plant; MEAS - methanolic extract Annona 
squamosa leaves; Values are expressed as mean±S.E.M., aP<0.01 when  with normal control, bP<0.01 
when compared with diabetic control, cP<0.5 when compared with diabetic control 

 

DISCUSSION 

Diabetes mellitus is one of the leading causes of death, illness and economic loss 

all over the world. Insulin-dependent (Type I, IDDM) diabetes is also known as juvenile 

onset and characterized by absolute insulin deficiency. Non-insulin-dependent (Type II, 

NIDDM) diabetes is characterized by mature onset, by varying basal insulin levels and 

insulin resistance [9,11]. Currently available synthetic drugs used for the treatment of 

diabetes mellitus have a number of limitations, such as adverse effects and high rate of 

secondary failure. Different researchers suggested and proved the efficacy of plant extract 

and phytochemicals in diabetes treatment [5,10,19].  In this study the synergetic efficacy of 
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Tribulus terrestris and Annona squamosa were investigated against alloxan induced 

diabetic rats. Induction of alloxan causes destruction of pancreatic beta cells in a wide 

variety of animal species. Depending upon species and amount of alloxan it damages a 

large number of beta-cells and causes decrease in endogenous insulin secretion [20]. Acute 

administration of sulfonyl urea increases insulin release from the pancreas, since in our 

study the glibenclamide reduced blood glucose levels in diabetic rats, so the state of 

diabetes is not severe or alloxan caused less number of beta cell destruction. Increase in 

concentration of CHL, TG, LDL, and decreased HDL is observed in alloxan induced 

untreated diabetic rats. Hyperlipidemia is a recognized complication of diabetes mellitus 

[21]. The Annonasquamosa and Tribulus terrestris administration almost reversed these 

effects as it reduced total CHL, TG, LDL concentration and increased HDL notably in 

combination. In this context, combination of Tribulus terrestris and Annona squamosa 

was found to be as effective as glibenclamide in reducing the plasma lipid profiles in 

diabetic rats. HDL act via transporting cholesterol from peripheral tissues to the liver and 

protect damage of membrane and reduces chance of coronary disease [12].  Studies 

showed that isolated flavonoids are responsible for antidiabetic activity of Tribulus 

terrestris [13] and several flavonoids and alkaloids are isolated from the leaves of Annona 

squamosa [14] which may responsible for its antidiabetic activity. Though in combination 

both the extracts given in less dose than their individual dose but the combination 

produces superior effect than the individuals.  

CONCLUSION 

 The results of the study reveal the synergestic activity of Tribulus terrestris and 

Annona squamosa in combination against alloxan induced diabetes and hyperlipidemia in 

rats. The combination of these two drugs may confer prominent antidiabetic effect in 

future.  
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