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 In present study an effort has been made to assess the hypoglycemic, Anticholestrolemic 
and haematinic activity of carrot juice in alloxan monohydrate induced experimental animal model. 
Male albino rats(100-150gm and 10-12 weeks)were acclimatized for 7 days in lab temperature. All 
animals were given standard water and pellet diet. Diabetes was induced in rats with the help of 
alloxan monohydrate (150mg/kg body wt.). After 72 hours alloxan monohydrate injection, rats were 
separated and treatment started with methnolic extract.A marked rise in fasting blood glucose as well 
as biochemical profile in diabetic control rats.Methnolic extract treated rats fell blood glucose as well 
as biochemical profile in diabetic rats. It is hope that present investigation will be helpful in establishing 
a scientific basis for antidiabetic, and  improves biochemical profile in experimental animal model. The 
results are  statistically significant.
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Introduction 
 Diabetes Mellitus is a metabolic group of disorder characterized by persistent hyperglycemia. 
The two most common forms of diabetes are type 1 diabetes (T1D previously known as insulin depen-
dent diabetes mellitus or IDDM) and type 2 diabetes (T2D, previously known as non-insulin dependent 
diabetes mellitus or NIDDM). All forms of diabetes have very serious effects on health. In addition con-
sequence of abnormal metabolism (eg. Lipogensis, Glycosylation of protein etc.). There are a number 
of long term complications associated with disease, diabetes. These include cardiovascular, peripheral 
vascular, ocular, neurological and renal abnormalities. These manifestations may account for morbidity, 
mortality and premature death of young adults. Moreover, the diabetes is associated with reproductive 
complications causing problem for both mothers and their children. Although improved glycemic control 
may decrease the risk of developing these complications, diabetes remains a very significant cause of 
social, psychological and financial burdens of rural Indians. 
 Incidence of diabetes in India will increase greatly in coming years(Kng et al, 1998).This dis-
ease is affecting both rural and urban populations at an alarming rate (Mohan et al., 2006).Diabetes 
are a potentially devastating disease with high morbidity and mortality. The central indentifying feature 
of diabetes is chronic and substantial elevation of circulating glucose level and underlying goal of all 
diabetes treatment and the diabetes over the past few years has led to significant advances in regimen 
for treatment of this devastating disease (Tiwary and Madhusudana, 2002). In recent years several plant 
extracts have been examined for their anti-diabetic properties in an effort to identify alternative treat-
ment strategies (Saravanan & Leelavinothan, 2006).Although various types of hypoglycemic agents are 
currently available along with insulin, there is a growing interest in herbal remedies. There has been in-
creasing demand of plant products with anti-diabetic activity due to low cost, easy availability and lesser 
side effects. 
 Bitter gourd or Karela or Bitter melon (Momordica charantia),member of cucurbitaceae family 
is a commonly consumed as vegetable in India, and some of the clinical trials have reported potential 
benefits during diabetes (Garau et al.,2003) and (Chandarshekar et al.,1989).In some cases, fresh aque-
ous extract of whole fruit appeared to be more effective than dried powder or dietary consumption as a 
vegetable (Karumanayake et al., 1990) and (Ahmed et al.,2004).Bitter gourd is a popular vegetable in In-
dia along with some Asian countries, where the health benefits of the plant are well-known-particularly 
its ability to lower blood glucose in diabetics. Bitter gourd has been used to treat diabetes in traditional 
medicine and is now commercially available as tea (from fruits or leaves), juice, extracts and pills. In 
recent years researchers worldwide have started to focus on the anti-diabetic effects of bitter gourd. 
Bitter gourd is not like most medicinal drugs, which are effective only in one target organ or tissue rath-
er it influences glucose metabolism all over the body. Bitter gourd reduces the amount of glucose i.e. 
released into blood by inhibiting the enzymes that break down disaccharides to two monosaccharides 
eg. glucose (Oishi et al., 2007) and (Kumar et al., 2005).Bitter gourd can influence the transport channels 
for glucose, which also reduces glucose transport into blood (Singh et al.,2004). This effect is important 
for type I and type-II diabetic patients and helps to prevent high blood sugar levels after meals. 
The pancreas reacts to increasing blood sugar level by secreting insulin into the blood. Insulin helps to 
transport the sugar from the blood to the skeletal muscle and the fat tissue where it is used to produce 
energy. Insulin will also stop the liver to produce sugar from glycogen storages and to release the sugar 
into the blood. Thus, insulin is necessary to lower high blood sugar levels. In type I diabetes also called 
insulin-dependent diabetes, the pancreas does not produce or secret enough insulin to keep blood sug-
ar levels low. Bitter gourd has been shown to be effective in treating Type I diabetes in rats or mice by 
increasing pancreatic insulin secretion (YibchokAnun et al., 2006) and (Fernandes et al., 2007).Addition-
ally scientist found an insulin molecule in bitter gourd (Khanna et al., 1981). Although bitter gourd may 
reduce the number of insulin injections required to manage type I diabetes, it cannot replace insulin 
treatment completely or heal this form of disease.  
 Bitter gourd can play a major role in the prevention and treatment of type-II diabetes which is 
also called insulin independent diabetes or adult onset diabetes. This form of disease usually occurs in 
people who are overweight or inactive. In type-II diabetes the liver, skeletal muscle and fat tissue do not 
respond adequately to insulinthey are “insulin resistant”. Feeding trials with insulin resistant or Type-
II diabetic rats and mice have shown that bitter gourd helps to prevent or reverse insulin resistance 
(Nerurkar et al., 2008) and (Klomann et al., 2010). People with insulin resistance or those with high risk 
of developing Type-II diabetes have a good chance to prevent and treat the disease without drugs by 
increasing their physical activity and changing their diet .Chronically high sugar concentrations from 
type I and Type-II diabetes increase the risk of inflammation and oxidation in the whole body, leading to 
blindness, diabetic feet, kidney disease, stroke or heart attack consuming bitter gourd can help prevent 
these complications, as it not only decrease blood sugar levels but also have some antioxidative proper-
ties (Satishekhar and Subramanian, 2005) and (Klomann et al., 2010). 
 Being overweight is one of the most important risk factor for diabetes and Type-II diabetes is 
often accompanied by hypertension, high plasma cholesterol or high plasma lipid .Together these con-
ditions increase the risk of stroke or heart attack for over weight. Type-II diabetic patients bitter gourd 
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can help to improve health. In mice or rats, bitter gourd has been shown to reduce hypertension (Singh 
et al., 2004), plasma cholesterol (Nerurkar et al., 2008) and plasma lipids (Nerurkar et al., 2008).Apart 
from this bitter gourd helps weight loss. There is also evidence that bitter gourd might be effective in 
cancer treatment. 
Materials and Methods :  
Plant Materials: The bitter gourd (Momordica Charantia Linn.) whole fruit used for the present inves-
tigation .It was obtained from the local vegetable market of Darbhanga, Bihar. The bitter gourd can be 
identified by department of Botany, L.N. Mithila University, Darbhanga (Bihar) India. 
Methnolic Extraction of Bitter Gourd Slices : Firstly, bitter gourd was cleaned and cut into slices. 
Slices were dried at room temperature. The dried bitter gourd slices were subjected to pulverization to 
get coarse powder. The coarse powder (1 kg) of slices bitter gourd was used for extractions with meth-
anol in soxhlet apparatus. The extract was evaporated to dryness under vacuum and dried in vacuum 
desiccators. 
Experimental Animals: Albino rats (100-150 gm) of both sexes were procured from the local animal 
supplier Darbhanga, Bihar, India. Before starting experiment rats were fed with standard rodent pellet 
diet (Gold Mohar, Lipton India Ltd.).After randomization into various groups and before initiation of ex-
periment, the rats were acclimatized for a 7 days under strict hygienic condition. 
Oral Glucose Tolerance Test (OGTT) : After the 30 days treatment with methanolic extract of bitter 
gourd, oral glucose tolerance test was performed. Rats were fasted for 14-16 hours before, glucose 
was administered orally (2g/kg)(Du Vigneaud and karr 1925) and (Al Awadi et al 1985).Blood glucose 
was recorded by tail puncturing technique at 30,60,90,120 minutes after glucose load. Blood glucose 
concentrations were estimated by using blood glucometer (Dr.Morepen Gluco one. Delhi). 
Acute Oral Toxicity of Bitter Gourd: Bitter gourd extract as dose range of  25003000 mg/kg were ad-
ministered orally to different group of rats at the end of the experiment, 8 rats in each group .Mortality 
was observed after 24 hours. Acute oral toxicity was determined according to the method Litchfield and 
Wilcoxon (1949). 
Experimental Design: Six groups of albino rats, 8 in each group which received the following treatment 
schedule 

Group A–Normal Control

Group B-Alloxan treated control (150mg/kg i.p body weight)

Group C–Alloxan (150mg/kg i.p. body weight)+Bitter gourd (150mg/kg body weight oral extract 
treatment)

Group D–Alloxan (150mg/kg i.p. body weight)+Bitter gourd(300mg/kg body weight oral extrat 
treatment)

Group E-Alloxan (150mg/kg i.p. body weight)+Bitter gourd (600mg/kg body weight oral extrat 
treatment)

Group F-Alloxan (150mg/kg i.p. body weight) + Glizid - M (Standard drug) (5 mg/kg body weight 
oral extract treatment)

Bitter gourd extract and standard drug Glizid–M were administrated with the help of intubation tube. 
Group A severe as normal control. Group B to group F are diabetic rats. Group C to Group F (Previ-
ously received alloxan) are given fixed dose of bitter gourd extract (150 mg/kg oral treatment), (300 
mg/kg oral treatment) and (600 mg/kg oral treatment) and standard drug Glizid–M (5mg/kg oral 
treatment) for 30 days treatment respectively.

Induction of Diabetes in Experimental Animals : 
 Rats were made diabetic by a single intra-peritoneal injection of alloxan-monohydrate 
(150mg/kg body weight) (Aruna et al.,1999).Alloxan was firstly weighted individually for each exper-
imental animal according to body weight and then solublized with 0.5 ml. Saline water just prior to 
injection. After 72 hours of alloxan injections blood glucose level rise up (glucose level <290mg/dl)
were separated. Treatment was started except in normal control and diabetic control. During further 
investigation, all experimental group animals were given standard hygienic water and pellet diet. 
Alloxan is a toxic glucose analogue which selectively destroys insulin producing cells in the pancreas 
when administered to rodents and many other animals. Thus causes insulin dependent diabetes 
mellitus (called “Alloxan Diabetes) which is similar to type I diabetes in humans (Lenzen, 2008). 
Alloxan diabetic rats pancreatic Beta-cells fails to generate insulin without sufficient insulin, body 
fails to remove glucose from the blood after diet, so its concentration in the blood increased and kid-
ney remove the sugar along with large amount of water from the blood. This result in copious, sweet 
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urine as well as thrust and the danger of dehydration. What’s more without insulin, the liver, brain and 
other body cells cannot remove glucose from the blood and thus they ‘STARVE’ in the midest of plenty. 
Although diabetes often craves carbohydrates, eating carbohydrates rich food dose not help. Their glu-
cose starved cells burn lipid as fuel and keton by products of lipid breakdown and make the blood acidic 
that can lead to coma and death of alloxan diabetic rats. 
Collection of Blood Sample : 
 Rats were warmed for a very short period of time. Then after rats were anesthetized with chlo-
roform and kept in the container for a short while. One cm tail was quickly removed by a surgical razor. 
The blood was collected into EDTA vial for hematological test and clean non EDTA bottles allowed to 
clot. The serum was separated from the clot and centrifuged into clean bottle for bio-chemical analysis 
.The cauterizing agent,styptic pencil (Silver nitrate) was used to stop the bleeding ,when several sam-
ples were needed within short time period ,the original wound could be reopened by removing the clot.
When additional samples were needed later,blood samples could be obtained by removing just 3-4 mm 
of additional tail (Janet, 2000). 
Statistical Analysis: 
 Data was expressed as mean ± standard Error Mean (Mean ± SEM) Statistical analysis was 
made by using chi-squire test. P value < 0.01 & 0.05 were considered statistically significant. 
Results and Discussion : 
 Diabetes Mellitus is a group of metabolic syndrome (MS) in which there is increase in the 
inflammation and oxidation in whole body leading to blindness, diabetic feet, kidney disease heart at-
tack, encephalopathy and so on. In this present era, scientists have clearly proved that up-regulated 
inflammation is the basic cause of metabolic syndrome diabetes. It is associated with various causative 
factors such as, insulin resistance, high amount of lipid in blood, ectopic fat deposition in blood, hy-
poadenopectin, high lipoprotein oxidation, oxidative stress, resulting to high lipid, Protein and glucose 
oxidation, abnormal mitochondrial function, low ATP in the cell, abnormal HDL function, high lipoprotein 
oxidation, high homocystein level in blood. Alloxan is a toxic glucose analogue which creates upregu-
lated inflammation that increase the production of highly reactive free radicals. These free radicals are 
most reacting compounds / atoms / molecules bearing lone pair electrons. They are constantly produces 
as a by Product mitochondrial oxidation reduction reaction (MORR).In normal healthy cells, these free 
radicals are metabolized by protective enzyme such as superoxide dismutase (SOD) and catalyze. But 
in severe diabetic condition, there is decreased the activity of protective enzyme which results in  inter-
action of free radicals with various macromolecules such as DNA, RNA and  Protein and such condition 
causes damage of Pancreatic Beta cells Structure and function. The ends results ageing and death of 
beta cells. The acute oral toxicity study of Momordica charantia methonolic extract showed no mortility 
upto 2500 mg/kg. but 3000 mg/kg body weight showed mortality in alloxan induced diabetic albino rats. 
A marked rise in fasting blood glucose level were observed in diabetic control when compared to nor-
mal control. Hypoglycemic activity was found in Momordica charantia methnolic extract treated rats on 
10th ,20th and 30th days post treatment.However,hypoglycemic effect of Momordica charantia metholic 
extract was more effective than that of Glizid,-M-(Panacea Biotec).The results are shown in table 1 and 
Figure 1.Serum Urea, serum creatinine and serum cholesterol level were decreased significantly in 
dose related fashion by methnolic extract of Momordica charantia (150,300 and 600 mg/kg)due to 30 
days treatment .Serum protein level was increased significantly in extract treated diabetic animal when 
compaire to Glizid–M treated diabetic rats. Results are shown in table–2 and Figure 2.The effect of Mo-
mordica charantia (150,300 and 600 mg/kg) on glucose tolerance test are shown in table–3 and Figure 3. 
The administration of Momordica charantia methnolic extract in diabetic rats improves the oral glucose 
tolerance test (OGTT). High dose extract treaded rats was showed significant hypoglycemic effect after 
120 minutes after glucose load. Nevertheless, there is no doubt in it Momordica charantia have thera-
peutic effect on blood glucose level (Akhtar et al.1981), 150mg/kg body weight in alloxan diabetic rabbits 
and lower dose had no effect. Shibib et al., (1993) reported that the hypoglycemic effects of bitter gourd 
is due to suppression of keygluconeogneic enzyme such as glucose-6phosphatase and fructose, 1,6 
bi-phosphatase on one hand and an accelerated glucose metabolism though glucose – 6 – phosphate 
dehydrogenase on the other hand.  
Conclusion: 
 From the above discussion it conclude that methnolic extract of Momordica charatia was more 
effective than that of Glizid-M. Momordica charantia decrease the circulating blood glucose as well as 
improve the biochemical profile. Much more studies are still required to explore the other potential of 
Momordica charantia. 
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Group Blood glucose levels (mg/dl)

                                          0 Day 10th Day 20th day 30th day

Group –A Normal 
control  

89.18±1.06 91.21±6.15 89.26±0.11 86.12±0.25

Group –B Diabetic 
contro

297.21±1.13 311.12±1.13 308.12±2.16 300.14±0.65

Group-C Alloxan 
+Methanolic Extract 
(150mg/kg) 

294.20±1.75 281.11±1.16 204.22±2.10 191.32±1.8

Group –D 
Alloxan+Methanolic 
Extract (300mg/kg) 

285.12±1.66 218.02±1.22 195.11±0.17 170.62±0.02

Group –E Alloxan 
+Methanolic Extract 
(600mg/kg) 

289.16±0.67 210.02±2.67 140.40±3.16 95.85±7.80

Group –F 
Alloxan+Glizid-M 
(Standard drug) 

285.12±6.45 209.45±3.18 135.18±6.12 110.10±1.18

Table-1Effect of Momordica charantia methanolic extract and Glizid–M (Standard drug) on blood 
glucose level in alloxan induced diabetic albino rats.
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Group Treatment Serum-
Urea (mg/dl) 

Serum 
creatinine (mg/dl) 

Serum 
cholesterol (mg/dl) 

Serum 
protein (mg/dl) 

Group –A Normal 
control  

34.01 ± 1.17 
 

0.46 ± 0.09 100.45 ± 1.07 7.18 ± 0.18 

Group –B Diabetic 
contro

70.18 ± 2.10 
 

1.58 ± 0.09 205.91± 2.46 4.90 ± 0.87 

Group-C Alloxan 
+Methanolic Extract 
(150mg/kg) 

60.20± 1.20 1.30± 0.7 180.80± 2.17 4.71± 0.87 

Group –D 
Alloxan+Methanolic 
Extract (300mg/kg) 

50.18± 1.70** 1.10± 0.02** 110.70± 4.18** 6.18± 0.17** 

Group –E Alloxan 
+Methanolic Extract 
(600mg/kg) 

30.00± 1.80** 0.55± 2.7** 105.40± 2.07** 8.90± 2.17** 

Group –F 
Alloxan+Glizid-M 
(Standard drug) 

35.30± 1.75*** 0.60± 2.07*** 107.80± 2.09*** 7.01± 2.07*** 

Values are mean ± SEM,n=8**P<0.001 and ***P<0.05 Vs Diabetic control

Table–2 Effect of Momordica charantia methanolic extract on biochemical profile in alloxan in-
duced diabetic rats.
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                                                                       Blood glucose level  (mg/dl)

Group 0 min 30 min 60 min 90 min 120 min

Group –A Normal 
control  

90.60± 2.60 
 
 

190.18± 4.01 145.09± 2.07 
 

110.20± 3.10 
 

95.02± 2.09 

Group –B Diabetic 
contro

295.81± 7.45 

 

338.8± 1.60 370.09± 1.2 
 

342.09± 9.12 320.20± 7.18 

Group-C Alloxan 
+Methanolic Extract 
(150mg/kg) 

120.18± 7.42 
 

240.78±7.16 260.60± 6.12 205.70± 2.60 170.18± 4.62 

Group C alloxan 
+Methanolic extract 
(300mg/kg) 

169.12± 6.92 220.16± 6.12 200.02± 5.12 180.18± 3.17 160.20± 3.28 

Group D alloxan+-
methanolic extract 
(600mg/kg) 

95.02± 6.75 210.18± 3.14 
 

140.17± 3.48 
 

130.18± 6.18 95.10± 3.28 

Group –F 
Alloxan+Glizid-M 
(Standard drug) 

110.02± 7.86 
 

240.26± 4.12 
 

210.18± 1.18 160.18± 3.12 110.19± 4.29 

Values are mean ± SEM,n=8,P<0.05 Vs diabetic control

Table 3–Effect of Momordica charantia methanolic extract on oral glucose tolerance test in alloxan 
induced diabetic albino rats.
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