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Abstract: Antidiabetic property of methanolic extract of Momordica balsamina, was evaluated in alloxan induced diabetic rabbits. 

Sixteen adult rabbits divided into four groups of four animals each were used for this study.  Diabetes was induced by a single 

intravenous injection of alloxan monohydrate (150mg/kg) in groups A, B and C. Group D served as negative control. Following 

induction of diabetes, group A and group B were treated with 200 mg/kg and 250mg/kg body weight of the extract of Momordica 

balsamina, respectively while group C was treated with glibenclamide (positive control). The results showed that administration 

of Momordica balsamina extract at 200 mg/kg and 250mg/kg body weight significantly (P < 0.05) reduce the blood sugar after 24 

hours of treatment. Furthermore, there was no significant difference between blood glucose levels of Momordica balsamina 

extract and glibenclamide treated rabbits. The data from this study suggests that Momordica balsamina extract in rabbits reduces 

blood sugar and can be comparable to the effects of glibenclamide. 
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INTRODUCTION 

Diabetes mellitus is characterized by high levels of glucose because of a deficiency in insulin (Ponnusamy et al., 2011). High 

level glucose or hyperglycemia, is a common characteristic of both type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus 

(T2DM), and the disease has the potential to cause serious complications due to its chronic nature (Konstantinos et al., 2015). 

Dibetes mellitus is an emerging global epidemic, with high  global morbidity andmortality (Konstantinos et al., 2015).Treatments 

for diabetes mellitus include sulfonylureas, biguanides, meglitinides, and insulin many of which have a number of adverse effects 

hence the need to search for safer hypoglycemics (Saxena and Vikram, 2004).However these orthodox treatment options have alot 

of adverse effects hence the search for new and safer alternatives is important (Saxena and Vikram 2004).Here in Africa this 

phenomenon is no less important alongside limited access to conventionally approved drugs due to socioeconomic reasons. Yet 

we are aware the continent is endowed with its own share of rich medicinal plants. Another problem exists in that multiple studies 

have shown that there is a lack of proper adherence to antidiabetic drugs (Morgan  2017).  

 

Traditional medicines are used all over the world for the management of diabetes and Momordica balsamina is one of such plant 

that has shown antidiabetic effects in rats (Faujdar et al., 2012). Momordica balsamina is a plant commonly known as African 

pumpkin (or African cucumber), Balsam apple (Balsam pear or Bitter melon) in English and Garahuni in Hausa. The leaves, fruit, 

seeds, and bark of this plant have been reported to have various medicinal and nutritional values (Hassan and Umar, 2006; Bot et 

al., 2007; Benoit-Vical et al., 2006; Matawalli et al., 2004; Tommasi et al., 1995; karumi et al., 2003). Studies have also revealed 

the hypoglycaemic effects of the leaves and fruits in rabbits (Karumi and Bobboi, 1999; Karumi et al., 1999). Phytochemical 
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screening of M. balsamina revealed the presence of tannins, saponins and lectins (Akinniyi et al., 1983). Hassan et al., 2006 

reported the leaves to be an important source of 17 amino acids (isoleucine, leucine, lysine, methionine, cysteine, phenylalanine, 

tyrosine, threonine, valine, alanine, arginine, aspartic acid, glutamic acid, glycine, histidine, proline and serine. The plant extract 

reduced blood glucose level in alloxan induced rabbit at 1000mg/kg comparable to that of chlopropamide (Otimenyin and Uguru, 

2005).In our experiment we observed the blood glucose lowering effects of lower doses from previous studies. M. Balsamina was 

sourced from a semi arid region of Nigeria in this study.We observed whether the environmental factors and climate will affect 

the known hypoglycaemic activity of the plant. Studies have shown plants secondary metabolites contents which are responsible 

for their medicinal value, vary according to the environmental conditions in which they are grown (Dong et al., 2011). 

MATERIALS AND METHODS  

Momordica balsamina (stem, roots, leaves and seeds) used in this study were sampled and collected at Nasarawa village of Jega 

Local Government area, Kebbi State, Nigeria. Fresh plant specimen was deposited for identification and authentication at the 

Herbarium Unit in the Department of Biological Sciences, Usmanu Danfodiyo University, Sokoto. The plant (stem, leaves, roots 

and seeds) were dried at room temperature under shade until a constant weight was achieved. After air drying at room 

temperature, the dried material was then powdered using pestle and mortar. The powdered whole plant was extracted with 80% 

methanol using Soxhlet apparatus and then the residues were further extracted with dichloromethane separately as described by 

Sasidharan et al. 2011.   

Acute Oral Toxicity Study 

Five Rabbits (California white) were purchased from Dan Kure market, Sokoto, Sokoto State. They were kept in a standard 

laboratory animal pen of Veterinary Teaching Hospital, Usmanu Danfodiyo University, Sokoto. The rabbits were allowed to 

acclimatize for a period of 2 weeks during which clean water, wheat bran and vegetables were provided to them ad libitum. 

During the acclimatization, the temperature and weight of the rabbits were taken every day to ensure they were fit and healthy for 

the experiment. 

The limit dose test for acute oral toxicity testing of chemicals was used (OECD, 2006) using five rabbits.  A 3000mg/kg dose of 

the extract (Momordica balsamina) was used as the starting dose and 10mls of distilled water was used as a vehicle for oral use. 

The first animal was dosed and observed for 48 hours for any behavioural change due to toxicity and possibly death. Observed 

toxicity signs mean the next animal will receive a lower dose. If the animal survived the procedure was repeated with same dose 

of 3000mg/kg of the extract on the next rabbit thus every 48 hrs another rabbit was dosed if the former survives. The LD50 of the 

plant extract of Momordica balsamina was determined from the result of the acute oral toxicity test. 

Diabetic Study 

Overnight fasted animals were divided randomly into groups of 4 animals per group. Group A, B and C were all induced with 

diabetes and Group D was used as negative control Diabetes mellitus was induced by a single intravenous injection of alloxan 

monohydrate (150mg/kg) dissolved in 3ml of distilled water through the marginal ear vein as described by Etuk, (2010).The 

control group did not receive any treatment. To reduce death due to hypoglycemic shock, alloxan treated rabbits received 5% of 

glucose instead of water for 24hr after diabetes induction. Sugar levels were monitored to confirm hyperglycemia. and once it was 

established the extract doses and glibenclamide were administered. The effects were observed and blood glucose measured using 

a glucometer (Accu-Check, USA). Measurements were taken after 4 hours then every 24 hours for 3 days after induction of 

diabetes with alloxan, the rabbits glucose levels were monitored and blood sugar level of more than 180mg/dl were taken as 

moderate diabetes (Etuk , 2010) .  
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RESULTS  

All animals survived the limit dose test of 3000mg/kg body weight. Therefore, the LD50 of the methanolic extract was assumed to 

be more than 3000mg/kg body weight according to the guidelines of OECD, 2006.The extract showed anti-diabetic activity with 

maximum effect seen at 4 hours and 24 hours of diabetic induction between groups A and D, also C and D at p<0.05. Significant 

changes were also observed at 24 hours after the first treatment between group B and D, so also group C and D as shown in Table 

I and Figure 1.The effect of the extract treated groups (A and B) and glibenclamide treated group (C) were more pronounced at 4 

and 24 hours post treatment. However, the group that received 200mg/kg body weight showed a steady decline in the sugar level 

compared to both the group that received 250mg/kg and the positive control group. 

 

Table 1: Random blood sugar levels of 16 rabbits before and after treatment 

Group Glucose level 

(mg/dl) 

After 4hrs 

Intervention 

After 24hrs 

Intervention 

After 48hrs 

intervention 

After72hrs 

Intervention 

A(200mg/kg) 205.0±12.1
a
 196.0±12.1

a
 166.0±11.7 147.0±11.2 135.8±7.6 

B(250mg/kg) 172.5±18.9 186.5±10.4
b
 171.8±11.7

a
 154.5±14.6 121.8±2.8 

C(glibenclamide0.23mg/kg) 193.3±2.5
b
 182.3±1.9

c
 174.3±1.9

b
 155.3±1.4 129.3±1.1 

D(distilled water) 132.5±1.0
a,b

 133.0±0.8
a,b,c

 132.5±0.3
a,b

 130.0±0.4 130.5±0.5 

 

Means with the same superscript down the columns are significantly different at P< 0.05. 

 

 

 

 

Figure1: Effect of treatments on sugar level of rabbits after inducing diabetes with alloxan 
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DISCUSSION 

The extract did not crash down the sugar level below normal following the use of the extract as seen after an initial use of 

glibenclamide. The difference in pattern of bringing down the sugar level as shown in Figure 1, indicated that group A (200mg/kg 

body weight) had a smooth response in lowering the sugar than the group B(250mg/kg body weight). This is in line with the 

finding of Islam and Choi, (2007) where they reported green tea to have a dose response effect on hyperglycemia. In a study we 

conducted, high amount of flavonoids were present in methanolic extract of Momordica balsamina (Idris et al.,2018). Flavonoids 

have been reported to cause proliferation of pancreatic β-cells leading to increased secretion of insulin as the mechanism by which 

they reduce hyperglycemia caused by streptozotocin in diabetic rats (Mahesh and Menon, 2004; Sri- Balasubashini et al., 2004). 

The extract could possibly be acting by initial rapid release of insulin which is also a known property of glibenclamide that acts 

through inhibition of ATP-sensitive K+ channels (Candasamy, et al., 2014). It will be important to isolate the active principle (s) 

of this abundantly available indigenous medicinal plant. Hypoglycemic effect of Momordica balsamina, could also be due to the 

presence both phenols and flavonoids which serve as antioxidants to prevent toxic effects on tissue as well as some bioactive 

substance in the plant extract which have hypoglycemic potentials. Hence, it may play a significant role in the management of 

diabetes. However, there was no significant difference between any of the treated groups and the positive control which is a good 

indication of positive diabetic control. It is worthy of note that the group that received the higher dose had an initial average 

increase in blood glucose level before beginning to decline. Further study is required to find out responsible mechanism behind 

this action. The Momordica balsamina showed a significant therapeutic role in treatment of diabetes induced with alloxan. This 

may have important clinical use in management of diabetes in humans and animals.From this study, it may be concluded that 

methanolic extract of Momordica balsamina caused a reduction in blood glucose levels at 200 and 250mg/kg body weight. These 

results suggest that the active principle (s) responsible for the hypoglycemic action may be due to stimulation of insulin release 

from pancreatic β-cells in alloxan-induced diabetic rabbits with a direct insulin-like action. Although the plant extract seems to be 

beneficial in hyperglycemic situations the toxicity can be further assessed using a chronic toxicity study to ensure safety in the use 

of this plant to manage diabetes and also to establish the mechanism of this action. 

 

CONCLUSION 

The methanolic extract of Momordica balsamina caused a reduction in blood glucose levels at 200 and 250mg/kg body weight. 

This may have an important application in management of diabetes in humans and animals. Although the plant extract seems to 

be beneficial in hyperglycaemic situations the toxicity can be further assessed using chronic toxicity study to ensure safety in the 

use of this plant to manage diabetes and also to establish the mechanism of this action. 
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