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Abstract Aim The objective of this study was to verify the claim and evaluate the antidiabetic activity of the fruits 
of M. dioica by preparing the various organic extracts and the resultant extracts screening for the 
antidiabetic activity to track the activity.  Methods The chloroform, ethyl acetate and alcohol extracts of 
M. dioica fruits were made and subjected for phytochemical screening and tested for their anti-diabetic 
activity in alloxan-induced diabetic rats.  Results Phytochemical screening showed positive test for 
steroids and/or triterpenoids (CHCl3 extract), steroids and/or triterpenoids and their glycosides (EtoAc 
extract), steroids and/or triterpenoids and their glycosides (EtOH extract).  The ethyl acetate and ethanol 
have shown significant anti-diabetic activity at a dose of 200 mg/kg, p.o.  Conclusions The study results 
suggested that M. dioica fruits possess potential anti-diabetic activity. 

  
Key words Momordica dioica; fruits; rats; alloxan-induced diabetes; anti-hyperglycemic activity  

 

Introduction 
 

M o m o r d i c a  d i o i c a  R o x b .  E x .  W i l d . 
(Cucurbitaceae) is a perennial, dioiceous climber 
with tuberous roots found throughout India from 
Himalayas to Ceylon, up to an altitude of 1,500 m.  
The plant is sometimes found growing wild and is 
common in hedges.  It is often cultivated for its fruits, 
which are used as vegetable [1].  The whole plant is 
used for treatment of eye diseases, poisoning and 
fever [2]. Juice of root is stimulant, astringent and 
antiseptic; tubers are used in cases of bleeding piles 
and similar affections.  Plant is claimed to be 
expectorant, analgesic and soothing agent.  Root is 
also used to stop bleeding from piles, as an 
expectorant and also in urinary and bowel complaints 
[3]. Fruits, leaves and tuberous roots used in India as a 
folk remedy for diabetes [4].  The aqueous extract of 
the root has spermicidal activity and anthelmintic 
activity [5]. The roots are reported to possess moderate 
antimicrobial activity and poor antifungal activity [4] 
and postcoital antifertility activity [6]. Phytochemical 
investigations have revealed the presence of traces of 
alkaloids and ascorbic acid in fruits.  Lectins, 
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β-sitosterol, saponin glycosides, triterpenes of ursolic 
acid, hederagenin, oleanolic acid, α-spiranosterol, 
stearic acid, gypsogenin, momodicaursenol, two 
novel aliphatic constituents [4, 7-9].  

To the best of our knowledge no report is 
available on the antidiabetic activity of M. dioica 
fruits. The present study was undertaken to verify the 
claim and evaluate the antidiabetic activity of the 
fruits of M. dioica by preparing the various organic 
extracts and the resultant extracts screening for the 
antidiabetic activity to track the activity.   

 
Materials and Methods 
 

Plant material  
Fresh fruits of M. dioica were collected locally, 

during July-August, 2004 and identified by Prof. V.S. 
Raju, Department of Botany, Kakatiya University, 
Warangal, Andhra Pradesh. An authenticated voucher 
specimen was deposited in the herbarium of 
University College of Pharmaceutical Sciences, 
Kakatiya University, Warangal (MD/Fr/2004). 

 
Extraction and isolation  
Fresh fruits of M. dioica (3 kg) were chopped, 

crushed and extracted successively with chloroform, 
ethyl acetate and alcohol in a Soxhlet extractor and 
yield was 0.22, 0.85 and 0.45%, respectively, on 
dried weight basis.   
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Phytochemical screening of organic extracts 
Freshly prepared organic extracts were tested for 

the presence of alkaloids, steroid and/or triterpenoids 
and their glycosides, tannins, flavonoids and their 
glycosides, carbohydrates and cardiac glycosides 
using standard procedure [10]. 
 

Test animals  
Male Wistar rats weighing 190-210 g were used 

in the experiment.  They were maintained in standard 
environmental conditions of temperature (25 ± 2 0C), 
relative humidity (55 ± 10%) and 12 h dark/light 
cycle were used.  They were fed with standard diet 
(Hindustan Lever, India) and water ad libitum.  
 

Antidiabetic activity  
Anti-diabetic activity of various organic extracts 

was studied in alloxan-induced diabetic rats.  

Hyperglycemia was induced by a single 
intraperitoneal injection of 120 mg·kg-1 of alloxan 
monohydrate in sterile saline [11].  After 5 days of 
alloxan injection, the diabetic rats (glucose level 
>350 mg·dl-1) were separated and divided into five 
groups of six animals each (Table 1).  Group I served 
as diabetic control and was given distilled water.  
Groups II-IV were treated orally with chloroform 
(CHCl3), ethyl acetate (EtoAc) and alcohol (EtOH) 
extracts at a dose of 200 mg·kg-1 suspended in 
carboxy methylcellulose (0.25%).  The standard anti-
diabetic drug, metformin was administered orally at a 
dose of 50 mg·kg-1 to Group-V animals.  Blood 
samples were colleted from the tail vein at designated 
time points after extracts and standard drug 
administration.  Plasma was harvested and blood 
glucose levels were measured immediately by 
glucose oxidase method [12]. 

 
 

Table 1. Test design for activity 
Group  Treatment Rat number 
I Diabetic rats – Untreated 6 
II Diabetic rats treated with 200 mg·kg-1 of chloroform extract 6 
III Diabetic rats treated with 200 mg·kg-1 of ethyl acetate extract 6 
IV Diabetic rats treated with 200 mg·kg-1 of alcohol extract 6 
V Diabetic rats treated with 50 mg·kg-1 of metformin 6 
 
Results and Discussion 

Phytochemical screening gave positive test for 
steroids and/or triterpenoids (CHCl3 extract), steroids 
and/or triterpenoids and their glycosides (EtoAc 
extract), steroids and/or triterpenoids and their 
glycosides (EtOH extract).  The CHCl3 extract of M. 
dioica fruits did not show any antihyperglycemic 
activity.  On the contrary, the EtoAc extract after oral 

administration of 200 mg·kg-1 exhibits significant 
reduction in blood glucose levels.  Similarly, the 
EtOH extract has produced significant reduction in 
blood glucose levels at 200 mg·kg-1. As shown in 
Table 2, the effect of EtoAc and EtOH could be 
comparable to that of well-known hypoglycemic 
compound, metformin (50 mg·kg-1). 

   
 

Table 2.   Effect of M. dioica fruits extracts on fasting blood glucose levels in diabetic rats 
Group  0 h 2 h 4 h 6 h 
I 390.10  ± 7.65 385.78  ± 8.12 376.21 ± 8.85 380.12 ± 7.84 

II 386.13 ± 7.71 401.62 ± 7.59  381.33 ± 8.97  (1.24) 374.80 ± 9.21 (2.93) 
III 382.08 ± 7.94 348.33 ± 8.03** (8.83) 268.31 ± 7.40*** (29.77) 287.12 ± 7.37*** (24.85) 
IV 407.00 ± 6.08 400.66 ± 18.69 (1.55) 361.46 ± 18.60** (11.19) 271.00 ± 4.90*** (33.41) 
V 439.33 ± 9.80 344.33 ± 15.40*** (21.62) 218.00 ± 4.00*** (50.37) 195.66 ± 3.44*** (55.46) 

Values (mg 100 ml-1) are mean ± S.E (n = 6), determined at different time (h) after treatment.  
*p < 0.05; ** p < 0.01;  ***p < 0.001 vs 0 h; Student’s t-test. Figures in parenthesis indicate the percentage of reduction. 

 
Thus the claim made by the traditional Indian 

system of medicine regarding the use of fruits of this 
plant in the treatment of diabetes stands confirms.  As 

far as the mechanism of action is concerned, we can 
speculate that antihyperglycemic activity of M. dioica 
could be due to an enhancement of peripheral  
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metabolism of glucose, even if an increase of insulin 
release cannot be excluded.  Present efforts are 
directed to isolate the active constituents from EtoAc 
and EtOH extracts of M. dioica fruits and elucidation 
of mechanism of action. 
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Chinese Medicine (CM) is an international 

interdisciplinary, peer-reviewed, scientific and open 
access journal for critical evaluation of research in 
Chinese Medicine. It is published on-line by BioMed 
Central (BMC) as the official journal of the 
International Society for Chinese Medicine (ISCM), 
funded by Macao Foundation. CM aims to give 
evidence-led FORCES for the modernization and 
internationalization of Chinese medicines research. 

 
Objectives  CM is a major channel for Chinese 

medicine information and knowledge that is evidence 
–led, scientifically justified and ethical. To this end, 
CM aims to (1) Promote evidence-led Chinese 
Medicine (ELCM) and Chinese medicine based 
health care, including research, education and 
practices; (2) provide an international forum on 
ELCM research approaches and methodologies; (3) 
review trends of development, recent advances and 
current topics of wide and international interests in 
Chinese medicine; (4) publish guidelines, expert 
consensus, methodologies, protocols, standards for 
Chinese medicine research community and other 
interested parties; and (5) publish high quality 
original research and review articles. 

 
Scope  CM publishes papers on all aspects of 

research in Chinese medicine system including: basic 
research, clinical research, methodologies, guidelines, 
protocols, reference standards, theories, diagnosis, 
herbal medicines, health food, clinical nutrition, 
acupuncture, Tu-na, prevention, treatment, 
rehabilitation, Qi-gong, Taichi-quan, Life style, 
mind-body, education, management, 
internationalization, cultural exchange, technical 
translation, provided that the material, methods, 
results and conclusions are evidence-based, 
scientifically justified and ethical. 

 
Free and Open Access  CM (on-line) is 

published by BMC, an open access journal publisher, 
which ensures the journal to meet international 
standards, You should submit your next manuscript 
to CM because it is: Free of charge: all fees waived; 
Open access: international readership without 
subscription; Recognized: indexed by Pubmed and 
evaluated by SCI; Citation-friendly: increasing the 

speed and number of citations; Efficient: on-line 
submission, peer-review and publication; and Serious: 
rigorously reviewed by expects. 

 
Editor-in-Chief: Professor Hin Wing 

Yeung Professor Yeung was born in Macao where 
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his contribution to the research in Ginseng and Tian-
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research on Tian-hua-fen and related Chinese herbs 
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pharmacological properties. He is one of the co-
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