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Abstract- Diabetes Mellitus is a serious health problem and is characterized by hyperglycemia, caused by 

the low level of insulin or its abnormal functions. Among various measures to control diabetes, medicinal 

plants, showing anti-diabetic activity are in great concern to control blood glucose level. Anti-diabetic and 
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hypolipidemic effects of Momordica charantia and Azadirachta indica extracts was evaluated in the 

streptozotocin-induced diabetic male albino rats. Total 30 male Wistar rats were divided randomly into 5 

treatment groups (n=6). Diabetes was induced in rats using single dose of Streptozotocin (55mg/kg). Group 

A was treated as normal and group B was treated as diabetic control. Group C and D were given an extract 

of M. charantia and A. indica respectively (100mg/kg BW), whereas, group E was treated with extract of 

both plants. After 21 days blood samples were collected for the biochemical analysis. The treatment with 

both plants extracts showed a significant (p<0.05) reduction in glucose level and body weight of rats. 

Similarly, Level of cholesterol, low-density lipoprotein, triglycerides, and very low-density lipoproteins 

were decreased, whereas, high-density lipoprotein was increased significantly (p<0.05) in rats of group E. 

Extract of both plants showed an effective anti-diabetic and hypolipidemic effects on diabetic rats. A 

combination of both Momordica charantia and Azadirachta indica extract can be used for the management 

of diabetes. 

 

Index Terms: Diabetes mellitus, Momordica charantia, Azadirachta indica, Anti-diabetic, hypolipidemic 

I. INTRODUCTION  

Diabetes mellitus is a chronic disorder causing serious health issues and globally increasing day by day 

(Verma et al., 2018). Among different types of diabetes, Type 1 causes damage to the pancreatic β-cells by 

auto-reactive immune cells. This damage resulted in the loss of function of islets of Langerhans (Punthakee 

et al., 2018; Pang et al., 2019). This type affected 5%-10% of all diabetic patients and mostly at the age of 

20 years (Gordon et al., 2019). Type 2 diabetes is a multifarious disease, due to the insufficiency of insulin 

secretions by pancreatic β-cells (Kosteria et al., 2019). Insulin production is insufficient enough to meet the 

body requirements, thus leading to a hyperglycemic state (Bhowmik et al., 2018).  Cortisol (Glucocorticoid) 

hormones, secreted by the adrenal cortex also play a significant role in the establishment of diabetes. Its 

elevated level inhibits insulin secretions and hence leads to type 2 diabetes (Elalfy et al., 2019). Anti-

diabetic drugs show certain adverse effects on human physiology such as metformin stimulating insulin 

secretions but also showing other adverse effects. Due to these reasons, traditional remedies are used. 

According to the World Health Organization (WHO), about 80% of diabetic people are using medicinal 

plants for treatment (Ostovan et al., 2017). Medicinal plants contain phytochemicals that show anti-glycemic 

properties (Phimarn et al., 2018). 

Momordica charantia also known as bitter melon is a traditional medicinal plant, exhibits hypoglycemic, 

anti-fungal, anti-parasitic, anti-viral, anti-bacterial, anti-carcinogenic and anti-tumorous properties (Chanda 

et al., 2019; Fachinan et al., 2017). It contains many chemical compounds like glycosides vicine, 

karavilosides, charantin, and polypeptide-p that show hypoglycemic effects (Hosseini et al., 2015; Khan et 

al., 2019).  It has been used for the treatment of various diseases like hepatitis, peptic ulcer and diabetes. It 

has various biochemical and physiological regulating properties like glucose uptake by muscular cells 
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(Mahwish et al., 2017), suppression of gluconeogenesis and increase in the production of pancreatic β cells 

in diabetic treatment (Hosseini et al., 2015). It has the capability to regenerate the pancreatic β-cells to 

stimulate the secretion of insulin (Khan et al., 2019) and accumulation of glycogen in the liver (Phimarn et 

al., 2018; Aljohi et al., 2016) and thus significantly reduces the blood glucose level in diabetic patients 

(Laleye et al., 2015). 

Azadirachta indica, commonly known as neem is a medicinal plant and has therapeutic potential for 

controlling different diseases. It has anti-diabetic, anti-viral and antibacterial properties (Shori and Baba, 

2015; Keta et al., 2019). It contains certain phytochemicals i.e. nimbidin, nimbin, limonoids, nimbolide, and 

charatin, that display anti-glycemic properties (Okpe et al., 2019). The plants’ extract show anti-

hyperglycemic activity along with its role as anti-hypercholestrolemic agent in induced diabetic models 

(Mohamed et al., 2016; Ayodhya et al., 2010). Ethanolic extract of A. indica has the potential to regenerate 

β-cells (Mandle et al., 2019) and has shown improvement in pancreatic islets of induced diabetic rats 

(Oluwole et al., 2010); Pitipanapong et al., 2007). It provides protection against hepatic dysfunctions 

(Gutierrez et al., 2011). Its’ leaves significantly decrease the blood adrenaline and reduce hyperglycemia by 

lowering blood glucose level (Pang et al., 2019; Shori and Baba, 2015; Surya et al., 2014; Arika et al., 

2017). Many studied have been reported about the usage of medicinal plants in curing diabetes but meager 

data is available about M. charantia and A. indica, so this study was designed to check anti-diabetic and 

hypolipidemic effects of M. charantia and A. indica extracts in streptozotocin-induced diabetic male albino 

rats. 

II.   MATERIAL AND METHODS 

Collection of plants  

The fruit of M. charantia and leaves of A. indica were bought from the local market, washed, dried under 

the shade and powdered in a mechanical grinder. The extract was prepared by the ratio of 10mg/100ml in 

70% ethanol using succinate apparatus. The extract was further dried using a rotary evaporator. The extract 

was collected and stored in glass vials till further use.  

Dose calculation and preparation 

 Dose of M. charantia and A. indica extracts was prepared according to bodyweight of animals (100mg/kg 

BW). For the combined dose, 50% extract of M. charantia extract was mixed with 50% extract of A. indica. 

Extracts were given to animals orally using the gauge method.  

Test animals  

Albino rats (150±20g) were obtained from the animal house of The University of Lahore. They were 

acclimatized in the lab environment for one week before the experiment at standard environmental 

conditions of temperature (25±2ºC) and humidity (55-58%) under 12 hrs. light to dark cycle. Food and water 

were given ad-libitum.  
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Induction of diabetes  

Diabetes was induced in the overnight fasted 25 male rats by intra-peritoneal injection (I.P) of streptozotocin 

(55 mg/Kg). After 48hrs of STZ administration, glucose level of the animals was monitored. Blood glucose 

level was checked by glucometer (On Call® Plus) and animals with blood glucose levels up to 200mg/dl 

were considered as diabetic and suitable for use in the experiment.  

Experimental design  

30 rats were divided into 5 treatment groups A, B, C, D, and E (n=6). Group A was having rats, not injected 

streptozotocin, hence considered as control and group B was treated as diabetic control, however, Rats of 

group C were given extract of M. charantia, group D extract of A. indica and group E were treated with 

extracts of both plants for 21 days.  

Dissection and Blood collection  

At the end of the experiment, glucose level and body weight of animals were recorded and killed for tissue 

collection. Blood samples were collected, centrifuged and serum separated in aseptic vials for analysis of 

lipid profile. The body organ (pancreas) was collected, weighed, and preserved in formalin for further 

histological examination.  

Statistical Analysis  

Validity of data was confirmed by one-way analysis of variance (ANOVA) using SAS for windows. 

III. RESULTS 

Effect of treatment on body weight and glucose level 

Comparison of initial body weight and final body weight (FBW) (Fig.1) of albino rats showed that FBW of 

rats in diabetic control group (B) was significantly (p<0.05) higher than other treatment groups. However, 

FBW was normal in group treated with a combination of extracts of plants, M. charantia and A. indica. 

Similarly, comparison of initial glucose level (IG) and final glucose level (FG) of all experimental groups 

(Figure 2) showed that FG level was significantly (p<0.05) different in all feeding groups. FG level of the 

diabetic control group was non-significantly (p<0.05) higher than all other treatment groups, whereas all 

other experimental groups had normal glucose levels. Group treated with a combination of extracts of plants, 

M. charantia and A. indica showed effectively decreased FG level.  

Effect of treatment on Lipid profile 

It was observed in this study that cholesterol level was distinctly different among all treatment groups. The 

diabetic control group had a higher level of cholesterol as compared to other groups, while animal treated 

with a combination of extracts of both plants i.e. M. charantia and A. indica had lower level of cholesterol 

(Figure 3). The results showed that there was a significant (p<0.05) increase in HDL levels in the treatment 

groups than the diabetic control, however, HDL level of the diabetic groups was littlebit lower than the 

normal control (Figure 4). 
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The diabetic group had the highest level of LDL from all other treatment groups although both groups 

treated with M. charantia and group received combination of extracts of both plants had the same level of 

LDL (Figure 5). The TG levels were significantly (p<0.05) higher in the diabetic control group as compared 

to other treated groups. The normal group showed a decreased level as compared to the diabetic control 

group. Group treated with a combination of extracts of both plants M. charantia and A. indica exhibited 

lower levels of TG as compared to the diabetic control group (Figure 6). The Group treated with a 

combination of both plants M. charantia and A. indica showed the lowest level of VLDL among all other 

groups although the diabetic control group had the highest level. The diabetic control group showed a higher 

level as compared to the normal group (Figure 7). 

Effect of treatment on the of organs’ weight 

The results showed that the liver weight of the rats of diabetic control group was significantly (p<0.05) 

higher than all other groups. The weight of the pancreas remained nearly constant in all feeding groups. 

Weight of kidney was recorded highest in the diabetic control group (Figure 8) 

Effect of treatment on histology of pancreas 

 Are mentioned in Fig. No. A, B, C, D, E 

V.  DISCUSSION 

Herbal plants have been effectively used in the treatment of different diseases since ancient times ((Verma et 

al., 2018). In this study, M. charantia and A. indica were used to investigate their effect in reducing glucose 

levels and improving the lipid profile. In our results, a noticeable increase in body weight was observed in 

the diabetic control group. This increase in body weight might be due to less metabolic activity and 

accumulation of proteins and carbohydrates in the body by less insulin production. These results are in 

accordance with findings of (Lakshmi et al., 2013).  The direct relation between the diabetes and weight 

gain was also reported by (Oluwole et al., 2010), who studied that hunger and thirst increased in diabetic 

animal, thus more insulin is required to convert glucose into glycogen. Deposition of fats occurs in the body 

this high glucose level cause’s β-cells dysfunction (Verma et al., 2018; Kosteria et al., 2019) suggested the 

same beneficial effects of A. indica as an anti-diabetic agent. The decrease in body weight of rats in the 

groups treated with a mixture of both plant extracts was observed and this is also reported by (Ibrahem and 

Abassi, 2010). The diabetic control group showed higher levels of glucose while all other experimental 

groups showed normal blood glucose levels. Our results showed that both plants effectively lower the 

glucose levels, due  the presence of chemical compounds such as ß-sitosterol, quercetin, polyphenolic, 

flavonoids charantins, P-insulin, and vicine and becomes beneficial in controlling the glucose level (Artha et 

al., 2019). Elevated levels of LDL cholesterol; VLDL, and decreased levels of HDL are major changes in 

lipid fractions in diabetic patients (Sarhadi et al., 2019). 
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In our study, CHOL level was lowest in the group that received a mixture of extracts of both plants, while 

the diabetic control group had the highest level of CHOL. These results are in accordance with some earlier 

researchers, who reported that M. charantia and A. indica may have some anti-hyperglycemic activity along 

with its role as anti-hypercholestrolemic agent in induced diabetic models (Mohamed et al., 2016; Ayodhya 

et al., 2010). In our study both plants showed anti-hypercholesterolemic properties which are in accordance 

with the work carried out by (Phimarn et al., 2018). In another study, it was reported that M. charantia and 

A. indica are helpful in the reduction of the CHOL level separately (Ibrahem and Abassi, 2010) which 

support our study. So herbal remedies not only lower the glucose level but also control the other induced 

diseases by so, these remedies can be used for the treatment of diabetes and its associated disorders. HDL 

level is recognized as good cholesterol and in diabetic patients the values of HDL become low. In our study 

combine remedy of both plants M. charantia and A. indica showed a significant role in increasing HDL 

level as compared to the diabetic control. Our results are in accordance with (Phimarn et al., 2018; Baonda 

et al., 2019) which showed an increased level of HDL with the treatment of M. charantia and A. indica 

individually. 

The LDL is bad cholesterol and diabetic patients have elevated levels of LDL which leads to various 

cardiovascular diseases in diabetic patients. LDL level was highest in the diabetic control group. Group 

treated with a mixture of both plants M. charantia and A. indica had a lower level of LDL as compared to 

the other treatment groups. The lowest LDL level was observed in the group treated with both plants. Study 

findings suggested the anti-diabetic and anti-hyperlipidemic properties of these two plants are involved in 

the significant reduction of LDL levels (Artha et al., 2019; Baonda et al., 2019). Diabetic patients have 

higher levels of TG due to the presence of the excess amount of carbohydrates in the diabetic patients that is 

associated with the prevailing condition of diabetes as compared to non-diabetic patients. The diabetic 

control group showed significantly increased levels of TG as compared to other treated groups. Group 

treated with extract of both plants M. charantia and A. indica had the lowest value of TG. (Chanda et al., 

2019;  Mendle et al., 2019) suggested that M. charantia contains some fatty acids like myriaatic, lauric, 

palmitic, linoleic acids and stearic acid and (Phimam et al., 2018) reported that increase in the TRIGL level 

results in the reduction of protein contents in lipoproteins that causes dyslipidemia a characteristics feature 

of diabetes. In our results, VLDL was higher in diabetic control group. Group treated with extract of both 

plants M. charantia and A. indica had the lowest level of VLDL as compared to the diabetic control group 

which had the highest level of VLDL. These results suppoots the findings of (Rahmoun et al., 2019) who 

recommended that M. charantia possessed lipogenic and anti-lipolytic properties due to presence of certain 

compounds such as momordin, glycosides, cucurbitane.  

Effect of treatment on body organs showed that weight of liver significantly increased in the diabetic 

control group due to the inflammation. No significant changes in the weight of the pancreas were observed 

in the treated groups. Weight of kidney was increased in the diabetic control group due to the increase in 
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glomerular and tubule length also reported by (Rasch et al., 2010). The pancreas contains Islets of 

Langerhans which produce β-cells that are involved in insulin production (Adinortey et al., 2019).  

Histological examination showed that no prominent changes were observed in the pancreas of normal group 

whereas diabetic pancreas contained lesser number of acinar and β-cells and degradation also occurred. 

Group treated with M. charantia and group treated with extract of both plants M. charantia and A. indica 

showed no histological changes in pancreas while the diabetic control group showed mild changes in the 

pancreas due to increase in LDL, TG, and CHOL level.  

V.  CONCLUSION 

It was observed that both plants’ extracts showed a significant reduction in glucose level and a significant 

decrease in body weight of the induced diabetic rats. Level of CHOL, TG, , LDL,  and VLDL were 

significantly lower in the treatment groups as compared to diabetic control, whereas, HDL level was 

significantly higher in the group treated with the mixture of both plant extracts. Mixing of extracts of both 

plants showed an effective anti-diabetic and hypolipidemic effect. No evidence of inflammation or any 

degeneration was observed in the pancreas, however regeneration of pancreatic cells was observed in the 

treated groups. Keeping in view the findings of this study, it is concluded that these plants’ extracts can be 

used for the cure of diabetes. 
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