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INTRODUCTION 

 Diabetes has been known in India 

for centuries as a disease of the affluent 

class. India faces a grave health care bur-

den due to the high prevalence of type2 

diabetes and its sequalae, as a result of so-

cietal influences and changing lifestyles.
1
 

It is apparent that due to the side effects of 

the currently used drugs, there is a need for 

safe agents with minimal adverse effects, 

which can be taken for longer duration. 

Recently, the search for appropriate hy-

poglycemic agents has been focused on 

plants used in traditional medicine partly 

because of leads provided by traditional 

medicine to natural products that may be 

better treatments than currently used 

drugs.
2
 

 Benincasa hispida belonging to 

cucurbitaceous family is employed as a 

main ingredient in kusmanda lehyam, in 

Ayurvedic system of medicine. The leyham 

is used as rejuvenate agent and also in nu-

merous nervous disorders. Many empirical 

applications have been used in India centu-

ries for various ailments such as dyspepsia, 

burning sensation, heart disease, vermi-

fuge, and urinary disease.
3, 4

 Certain scien-

tific studies carried out reveal its anti in-

flammatory activity
5
, diuretic activity

6
, 

hypoglycaemic
7
, Anti Alzheimer’s

8
, 

antidiarrheal
9
, antioxidant

10
, antiulcer

11,
 

antiobesity
12

, antihistaminic
13

 and anti 

cancer property.
14

 However there is no re-

port on its hypoglycemic activity of aque-

ous extracts of Benincasa hispida stem in 
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  ABSTRACT 

                Present study was designed to evaluate hypoglycaemic effect of aqueous extracts of 

Benincasa hispida stem. Rabbits of either sex weighing 2 – 2.5 kg were included in the study. 

Alloxan monohydrate was given 120mg/kg i.p. to induce experimental diabetes. The animals 

with fasting blood glucose levels 200-250mg/dl were included in the study. The animals were 

divided into five groups. Group one and two received 1ml of normal saline (negative control), 

0.5mg/kg of glibenclamide (Positive control) and the other three groups were received graded 

doses of aqueous extract of test drug (Benincasa Hispida) i.e., 50mg/kg, 100mg/kg and 

200mg/kg respectively. The glucose estimation was done by a glucometer (Accu-Chek, 

Roche Diagnostics, USA) and the blood was obtained by puncturing marginal vein of the 

rabbit’s ear. The extracts showed dose-dependent significant (P < 0.05) reduction in the blood 

glucose levels, when compared with that of the control rabbits. The most effective percentage 

reductions in blood glucose level were observed at 200mg/kg. From the experimental 

findings, it is possible to conclude that aqueous extracts of Benincasa hispida studied 

exhibited promising hypoglycaemic activity in alloxan-induced diabetic rabbits. 
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rabbits. In the light of the above informa-

tion the present investigation was under-

taken to evaluate the hypoglycaemic 

potential of Benincasa hispida stem. 

MATERIALS AND METHODS 

 Benincasa hispida stem were 

collected from Khammam district, Andhra 

Pradesh. Sample was authenticated by 

botanist of Govt. Degree College at 

Khammam; Voucher sample is deposited 

at Dept. of Pharmacology, Mamata 

Medical College hospital, Khammam. 

Animals 

 Rabbits of either sex weighing 2 – 

2.5 kg were procured from the institutional 

animal house. The animals had free access 

to food and water ad libitum under strict 

hygienic conditions and maintained in 

room temperature of 25±1°C, relative hu-

midity 45- 55% and a 12:12h light/dark 

cycle. All the experiments were conducted 

in strict compliance according to ethical 

principles and guidelines provided by 

CPCSEA and the study protocol was ap-

proved by the institutional animal ethical 

committee. 

Preparation of extract 

 The preparation of extract from the 

stem of Benincasa hispida was done in the 

department of Pharmacology, Mamata 

Medical College at Khammam. Shade 

dried stem of Benincasa hispida without 

leaves was cut into small pieces and was 

then finely powdered. The powdered stem 

was extracted with aqueous by process of 

simple maceration.
15

 

Preliminary Chemical test 

 The aqueous extract of Benincasa 

hispida stem was subjected to qualitative 

chemical investigation for the identifica-

tion of phyto constituents
16

 like steroids, 

tannins, alkaloids, carbohydrates, flavon-

oids and glycosides using appropriate re-

agents. 

 

Induction of Diabetes 

 The overnight fasted animals were 

administered with inj. Alloxan monohy-

drate reconstituted in sterile normal saline 

(120mg/kg body weight, intra peritoneal) 

after taking their fasting blood glucose 

values. Then they were allowed to have 

free access to food and water. After 1 

week of alloxan induction the animals with 

fasting blood glucose levels between 200-

250mg/dl were included in the study. 

Experimental Design 

 5 groups of animals, each group 

consisting of 6 animals, with fasting blood 

glucose levels 200-250mg/dl were in-

cluded in the study. 1
st
 group was consi-

dered as control and was administered with 

1ml of sterile normal saline. 2
nd

 group was 

considered as standard and was adminis-

tered with 0.5mg/kg of glibenclamide dis-

solved in distilled water. The other three 

groups were administered with 50mg/kg, 

100mg/kg and 200mg/kg of aqueous ex-

tract of test drug. An orogastric tube for 

feeding the experimental drugs was in-

serted into esophagus. When it is certain 

that the tube was at desired level, the drug 

was pushed into stomach. Then they were 

allowed to have food and water ad libitum. 

Estimation of Blood Glucose 

 The blood glucose levels were esti-

mated alter 12h of fasting and then the 

doses were administered and blood 

glucose estimation was done at 2
nd

, 4
th

, 6
th

, 

8
th

, 12
th

 & 24
th

 hourly. The glucose 

estimation was done by a glucometer 

(Accu-Chek, Roche Diagnostics, USA) 

and the blood was obtained by puncturing 

marginal vein of the rabbit’s ear.  

Stastical Analysis 

 The statistical analysis was done by 

paired t-test and wilcoxon signed rank test. 

All the data reported are expressed as 

mean ± SEM. The values were considered 

as significant when the p value was <0.05. 
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RESULTS 

Preliminary Chemical test 

The chemical tests indicate the presence of 

flavonoids, carbohydrates, tannins, 

phenols, glycosides and alkaloids in the 

aqueous extract. 

Table 1: Comparison of blood glucose values in Control(C), Standard(S) and Test groups i.e., Benincasa 

50mg/kg (T1), 100mg/kg (T2), 200mg/kg (T3) 

Hour C S T1 T2 T3 

0 228.83±6.7 225.66±6.4 229.16±4.7 225.66±6.3 227.83± 6.3 

2 270.5±5.6 175.33±2.8 221.33±4.3 206±6.5 208.16± 5.0 

4 260±6.8 139.5±4.4 212.33±3.4 192±5.2 188 ± 4.7 

6 255.33±6.2 146±4.4 203.66±3.3 164.66±2.1 147.66 ± 3.0 

8 249.5±6.2 152.33±4.2 210.66±3.1 171.83±3.2 154.5±3.7 

12 244.66±5.6 160.66±4.2 216.5±2.6 178.66±2.5 164.16±3.8 

24 237.5±8.4 191.16±6.7 222.66±3.1 211.66±6.5 184.83±1.3 

All the data reported are expressed as mean ± S.E.M, P-value <0.05 

Figure 1: Comparison of mean % reduction in blood glucose values of Standard(S), Benincasa50mg/kg (T1), 

Benincasa100mg/kg (T2), and Benincasa 200mg/kg (T3) when compared to Control(C) 

 
DISCUSSION 

               Numerous oral hypoglycaemic 

drugs exist alongside insulin but still there 

is no promising drug therapy to cure dia-

betes.
17

 In recent years, many traditional 

medicinal plants were tested for their 

antidiabetic potential in the experimental 

animals.
18

 Although some of these plants 

have great reputation in the indigenous 

system of medicine for their antidiabetic 

activities, many remain to be scientifically 

established. In the light of the literature of 

the cucurbitaceous family, an attempt was 

made to study the hypoglycaemic effect of 

Benincasa hispida aqueous extract. 

 The present showed that aqueous 

extract of Benincasa hispida stem has 

significantly decreased the elevated blood 

glucose levels in Alloxan induce 

hyperglycemia in rabbit model. Test drug 

caused variable reductions in blood 

glucose levels with the three different 

doses. The mean blood glucose values 

were significantly decreased with 

200mg/kg (p<0.002) when compared to 

control group and it was comparable with 

that of standard (p<0.237). With the doses 

of 50 and 100mg/kg also there was 

significant difference in mean blood 

glucose levels when compared to control 

(p<0.005 & 0.003 respectively) but they 

were lesser than standard drug (p<0.018 & 

0.028 respectively). The aqueous extract of 

Benincasa hispida produced a marked 

decrease in blood glucose levels at 200 

mg/kg and the maximum antihyper-

glycemic effect of standard drug Gliben-

clamide was seen after 4
th

 hour its admin-

istration, whereas the peak action for 

aqueous extract of Benincasa was seen at 
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6
th

 hour of its administration.[Table 1 and 

Figure 1] 

 The hypoglycaemic action of aque-

ous extract may be due to potentiating the 

insulin effect of plasma by stimulating in-

sulin release from the remnant pan-

creaticβ-cells or its release from the 

bound form.
19

 Besides, it might involve an 

extra-pancreatic action in these alloxan-

diabetic rabbits, which might include the 

stimulation of peripheral glucose utiliza-

tion or enhancing glycolytic and glyco-

genic processes with concomitant decrease 

in glycogenolysis and gluconeogenesis.
20

 

The antihyperglycemic activity of aqueous 

extract may also be due to the presence of 

phyto constituents present in the plant. 

 The preliminary phyto chemical 

investigation of aqueous extract of Benin-

casa revealed the presence of flavonoids, 

carbohydrates, tannins, phenols, gly-

cosides and alkaloids.  These phytocon-

stituents have been associated with hypo-

glycaemic activity.
21

 As reported by 

Glauce et al.,
22

 flavonoids like myricetin, a 

polyhydroxylated flavonol has insuli-

nomimetic properties and stimulates lipo-

genesis and glucose transport in the adipo-

cytes, hence lowering blood sugar. Similar 

studies on Pterocarpus marsupium found 

epicatechin and catechin flavonoids to 

have anti-diabetic properties.
23

 The alka-

loid 1-ephedrine promotes the regeneration 

of pancreas islets following destruction of 

the beta cells, hence restoring the secretion 

of insulin and thus corrects hyperglycae-

mia.
21

 The tannin epigallo-catechin-3- 

gallate exhibits anti-diabetic activity as 

demonstrated by Broadhurst et al.
24 

CONCLUSION 
 

The mechanism of the hypoglycae-

mic effects of Benincasa hispida extract 

remains speculative; therefore further 

studies are required to unravel the pathway 

of its hypoglycaemic action and to shed 

more light on the hypoglycaemic constitu-

ents of the plants. It is however evident 

from this research that Benincasa hispida 

extracts studied contains hypoglycaemic 

agents capable of lowering blood glucose 

level in alloxan diabetic rabbits. 

REFERENCES 

1. King H, Aubert RE, Herman WH. 

Global burden of diabetes 1995-2025: 

prevalence, numerical estimates and pro-

jections. Diabetes Care 1998; 21:1414-31 

2. WHO Expert Committee on Diabetes 

Mellitus, Second report. Technical report 

series 646. World Health Organization, 

Geneva; 1980. 

3. Asolkar LV, Kakker KK, Chahre OJ. 

Glossary of Indian medicinal plants, Na-

tional Institute of Science and Communi-

cation, New Delhi, 2000: 1192. 

4. Anil Kumar D, Ramu P. Effect of 

methanolic extract of Benincasa hispida 

against histamine and acetylcholine in-

duced bronchospasm in guniea pigs. In-

dian J Pharmacol 2002; 34: 36-56 

5. Gover JK, Rathiss. Antiinflammatory 

activity of fresh juice of Benincasa his-

pida. Indian J Pharmacol 1994; 26: 66 

6. Dong MY, Lumz, Yin QH, Feng WM, 

Xu JX, Xu WM. Study of Benincasa his-

pida contents effective for protection of 

kidney. Jiangsu J Agricultural Sciences 

1995; 1(3):46-55 

7. G. R. Battu, S. N. Mamidipalli, 

R.Parimi, R.K.Viriyala, R.P.Patchula, 

L.R.Mood.  Hypoglycaemic and Anti-

hyperglycemic Effect of Alcoholic Extract 

of Benincasa hispida in Normal and in 

Alloxan Induced Diabetic Rats. Pharma-

cognosy Magazine, 2007; 3(10): 101-5 

8. Chandan Roy, T. K. Ghosh, Debjani 

Guha. Dose Dependent activity of Benin-

casa hispida on Colchicine Induced Ex-

perimental Rat Model of Alzheimer’s Dis-

ease, International Journal of Pharmacol-

ogy, 2008; 4(4): 237-44 



Mohana Rupa & Mohan: Hypoglycaemic Effect of Aqueous Extract of Benincasa hispida in Rabbits 

5 www.iamj.in                             IAMJ: Volume 1; Issue 5; Sept – Oct 2013 

 

9. Vrushabendra Swamy Bhyrapur 

Mathad, Sridhar Chandanam, Sreenivasa 

Rao Thirumala Setty, Dhanapal Ramaiyan, 

Balamuralidhar Veeranna, Ashoka Babu 

Vechham Lakshminarayana Settry.  

Antidiarrheal Evaluation of Benincasa his-

pida (Thunb) Cogn Fruit Extracts, Iranian 

Journal of Pharmacology & Therapeutics, 

2005; 4(1): 24-7 

10. Beena V. Shetty, Albina Arjuman, 

Aparna Jorapur, Rajashree Samanth, 

Sudhir Kumar Yadav, Valliammai N, 

Anna Deepthy Tharian, Sudha K, Gayathri 

M. Rao. Effect of extract of Benincasa 

hispida on oxidative stress in rats with in-

domethacin induced gastric ulcers. Indian 

Journal of Physiology & Pharmacology, 

2008; 52 (2): 178–82 

11. Manish A. Rachchh, Sunita M. Jain. 

Gastroprotective effect of Benincasa his-

pida fruit extract. Indian Journal of Phar-

macology, 2008; 40(6): 271-5. 

12. A Kumar, R. Vimalavathini. Possible 

anorectic effect of methanol extract of 

Benincasa hispida (Thunb). Cogn, fruit. 

Indian Journal of Pharmacology, 2004; 36 

(6): 348-50. 

13. D. Anil Kumar, P. Ramu. Effect of 

methanolic extract of Benincasa hispida 

against histamine and acetylcholine in-

duced bronchospasm in guinea Pigs Indian 

Journal of Pharmacology 2002; 34: 365-6 

14. Kumar A, Rama II. Anticancer proper-

ties of methanolic extract of Benincasa 

hispida (Thunb.) Cogn.  Indian Drugs 

2002; 39: 913. 

15. R.M Mehta; pharmaceutics 1: extrac-

tion processes; continuous Soxhlet extrac-

tion. 2002, 157-8. 

16. Khandelwal KR. Practical Pharmacog-

nosy Technique and Experiments, 2nd edn, 

Nirali Prakashan, Pune, 149-56, 2000. 

17. G. Sumana and S.A. Suryawanshi, Ef-

fect of Vinca rosea extracts in treatment of 

alloxan diabetes in male albino rat, Indian 

J. Exp. Biol., 39, 2001, 748-59  

18. Y. Srivastava, H.V. Bhatt, Y. Verma, 

K. Venkaiah and B.H. Raval, Antidiabetic 

and adaptogenic properties of Momordica 

charantia extract, an experimental and 

clinical evaluation. Phytother. Res., 7, 

1993, 285-9  

19. M. Mahomed and J. A. Ojewole. Hy-

poglycemic effect of Hypoxis hemero-

callidea corm (African potato) aqueous 

extract in rats. Exp. Clin. Pharmacol, 

2003; 25(8):617-23. 

20. Andrade-Cetto A, Wiedenfeld H: 

Hypoglycemic effect of Acosmium pana-

mense bark on streptozotocin diabetic rats. 

J Ethnopharmacol 2004, 90; 217-20 

21. Elliot, M., K. Chithan and C. Theo-

haris. The effects of plant flavonoids on 

mammalian cells: implications for in-

flammation, heart disease and cancer. 

Pharmacol. Rev., 2000, 52: 673-751. 

22. Glauce, S., C.M. Carolina, R.L. Mi-

chelle, A.M. Kalyne, G.V. Tiago and 

F.M. Abreu. Hypoglycemic and anti-

lipidemic effects of the aqueous extract 

from Cissus sicyoides. Biomed. Cent. 

Pharmacol. 2004, 4: 9-12. 

23. Subramanian, S. Epicatechin as an 

anti-diabetic drug. Indian Drugs, 1981, 

18: 259-61 

24. Broadhurst, C., M. Polansky and R. 

Anderson, 2000. Insulin like biological 

activity of culinary and medicinal plant 

aqueous extracts in vitro. J. Agric. Food 

Chem., 48: 849-52 

CORRESPONDING AUTHOR 

Dr. Mohana Rupa L. 

Department of Pharmacology  

Sri Sathya Sai Medical College 

Tiruporur, Tamilnadu, India 

Email: drmohanarupa@gmail.com 

Source of support: Nil 

Conflict of interest: No conflict of interest 


