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Abstract 

Amongst the major causes of deaths worldwide today, is diabetes mellitus. This ailment is 

frequently associated with a person's eating habits and heredity, and its recurrence rate is 

becoming seriously alarming. There are several anti-diabetic or hypoglycemic medications 

available for the treatment of the condition, but they are frequently expensive, out of reach for the 

poor, and frequently have unfavorable side effects. This highlights the need for scientific research 

to identify a different, safe, and efficient herbal drug that will be widely available, simple to use, 

and reasonably affordable for the treatment of the condition. In this study, the effects of 

Momordica balsamina aqueous methanolic extracts were investigated on albino rats induced with 

diabetes using alloxan.  Albino rats weighing 150g and above and kept in the same condition with 

unrestricted access to food and water were used throughout the experiment. A solution of alloxan 

monohydrate was made by dissolving 0.9 mg in 6 mL of distilled water and the rats were given a 

single intraperitoneal injection of alloxan monohydrate (150 mg/kg). The blood glucose level of 

the rats was assessed both before and after alloxan diabetes induction and after treated with 50, 

100 and 200 mg/kg of the aqueous methanolic extract of M. balsamina using a glucometer.  The 

data obtained were subjected to statistical analysis at P-value (P 0.05 and 0.01) using Pearson 

correlation analysis. The work conducted on albino rats indicated a substantial reduction in blood 

glucose levels after administering doses of 200 mg/kg body weight of M. balsamin aqueous 

methanolic extract. This effect was particularly notable between the third and thirty third days of 

the research period where a decreased in blood glucose level from 28.5±0.8 to 10.8±0.2, 8.3±1.1, 

8.0±0.0, and 7.2±0.0 (mmol/L) in the third, sixth, ninth and twelfths days were observed respective, 

which also increased to 8.8±1.1 and 9.3±1.3 (mmol/L) in the fifteenth and eighteenth day, but 

continue decreasing throughout until become 7.4±1.5 (mmol/L) at thirty third day. It is worth 

mentioning that the test animals remained healthy and exhibited normal activity throughout the 

study. Furthermore, the LD50 test detected no indications of toxicity, suggesting the extract's 

relative safety. These findings strongly suggest that M. balsamina contains phytochemicals with 

potent anti-diabetic properties. 
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Introduction 

Diabetes mellitus (DM) is an endocrine condition characterized by abnormalities in lipid, 

carbohydrate, and protein metabolism (Prabhakar, 2016). In addition to causing hyperglycemia, 

DM is associated with various complex illnesses classified as acute, subacute, or chronic (Xu et 

al., 2020; Mbikay, 2012). Symptoms of DM include polydipsia, lack of energy, frequent urination, 

visual impairment, weight loss, and excessive eating (polyphagia) (Singla, 2015). Complications 

such as nephropathy, retinopathy, neuropathy, cardiovascular problems, hyperglycemia, diabetic 

ketoacidosis, and hyperosmolar nonketotic syndrome can also arise (Balaji et al., 2019). The 

incidence and prevalence of diabetes mellitus have been on the increase despite significant 

research and financing, particularly in developing nations (Nkechi at el., 2020). Other researchers 

have observed that, due to unchecked urbanization and the westernization of dietary practices, the 

disease will rapidly expand especially across Africa (Mbanya et al., 2010). For instance, 

Mauritania has 6%, Cameroon has 6.1%, and Congo has 7.1%. WHO stated according to report 

by Sunday et al. (2012) that,  Nigeria has the highest incidence of diabetes in Africa, with a 

projected 1.7 million individuals suffering from the disease, which is expected to rise to 4.8 million 

by 2030 (Whiting et al., 2011).  

Irrespective of flaw that causes the condition, there are several anti-diabetic or hypoglycemic 

medications for its treatment. However, due to poverty and economic crisis, these medications are 

frequently out of the reach of the poor.  In addition, most often the medications have negative side 

effects (Lankatillake et al., 2019). Recently, the focus of the scientific community worldwide, is 

on how to control the disease without having any negative consequences (Sasidharan et al., 2010). 

Several researchers have revealed the potentials of many plants in Nigeria for treatment of 
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hyperglycemia (Yimer et al., 2019). Many communities utilize herbal medicines to treat various 

illnesses in recent times (Haruna et al., 2022a). 

The research focused on investigating the potential antidiabetic properties of a combination of 

aqueous and methanolic extracts of M. balsamina on albino rats with induced diabetes using 

alloxan monohydrate. The aim of the study is to explore the use of M. balsamina extracts as a 

treatment for diabetes, with albino rats serving as a case study. 

One important aspect of this research is the use of alloxan to induce diabetes in the experimental 

albino mice. Alloxan has the ability to specifically destroy the beta-cells responsible for insulin 

production. A study by Danilova et al. (2014) revealed that alloxan effectively inhibits 

glucokinase, an SH-containing protein necessary for insulin release triggered by glucose. This 

inhibition is likely due to the compound's structural similarity to glucose and its efficient uptake 

into the beta-cells through the GLUT2 uptake mechanism. Furthermore, alloxan is known to 

decrease glutathione levels due to its strong bonding with SH-containing biological molecules, as 

highlighted by Gupta et al. (2016).                                               

 

Study Area 
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The study area is Kazaure Dam of Kazaure local government which fall between 12° 39′ 10″ N, 8° 

24′ 43″E and cover a land mass of about 690sq mi or 1,780km2 of land (Danyaya et al., 2022) 

(Kazaure Dam water by Google earth.com) 

Materials and Reagents 

The materials used throughout the investigation are of high analytical quality. Similarly, all the 

reagents used were also of high analytical grade and they were used without further purification. 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
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Sample Collection  

The leaves of Momordica balsamina also commonly known as "Garahuni," in many Hausa 

communities, were randomly sampled from the banks of Dam in Kazaure, where they grow in 

abundance. The samples were conveyed to Hussaini Adamu Federal Polytechnic Herbarium, 

where a certified Botanist identified them before they were brought to the lab for further 

processing, extraction, and analysis. 

Sample Processing  

The bench and surrounding working environment in the laboratory were properly washed with 

detergent and copiously rinsed with distilled water. Furthermore, cotton wool soaked in a hydrogen 

hypochlorite (bleach) was used to sterilize the bench to avoid contamination.  

After rinsing the leaves of M. balsamina with running tap water and then with distilled water, they 

were left to dry for seven days at room temperature. Following this, the dried leaves were 

pulverized using a sterilized pestle and mortar, sieved, and placed into plastic bags before 

extraction (Haruna et al., 2022b). 

Extraction  

Approximately 20 g of Momordica balsamina powdered leaves were immersed in deionized water 

for 48 hours. The mixture was then transferred to a 500 mL beaker, allowed to settle, and filtered 

to obtain an aqueous extract. This extract was concentrated using a vacuum rotary evaporator. 

Additionally, another 20 g of powdered leaves were extracted using methanol in a Soxhlet 

extractor followed by concentration using a rotavapour. The resulting methanolic extract was 

combined with the aqueous extract to form aqueous-methanolic extracts. These extracts were 

further concentrated and dried for future use (Maina et al., 2018). 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
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Experiment with diabetes induced albino rats  

For this investigation, albino rats weighing 150g and above were used throughout the experiment. 

They were kept in the same condition with unrestricted access to food and water. 

A solution of alloxan monohydrate was prepared by dissolving 0.9 mg of alloxan monohydrate in 

6 mL of distilled water. The rats were then administered a single intraperitoneal injection of alloxan 

monohydrate at a dose of 150 mg per kilogram of body weight. The following relationship was 

utilized. 

 

V (ml)         =          W × 150 (mg/kg)                -       -            1 

                                                                    S 

 

Where, ml represents the volume of alloxan administered  

W = weight of the albino rats (kg) 

S= Concentration of the stock alloxan solution (mg/ml) 

The diabetic albino rats were chosen for the investigation after receiving the intraperitoneal 

injection alloxan solution in groups 2, 3, 4, and 5. The blood glucose level of the rats was assessed 

both before and after alloxan diabetes induction using a glucometer in accordance with the report 

of Radenković et al., (2016). 

Experimental Design  

Lethal Dose (LD50) and The Antidiabetic effect of the aqueous methanolic extract of M. 

balsamina leaves were both tested on a total of 27 rats following a method reported by Ubhenin et 

al., (2019). Following inducing the rats with diabetes using alloxan, 15 of the 27 albino rats were 

separated into five clusters of three reach as in below: 

Rats in cluster number 1 (3): are healthy. 
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Cluster number 2 (3): Once every day, 0.1 ml (50 mg/kg body weight) of M. balsamina extract 

were given orally to diabetes rats. 

Cluster number 3 (3): M. balsamina extract were given orally to diabetes rats once a day in a 

dose of 0.22 ml (100 mg/kg body weight). 

Cluster number 4 (3): M. balsamina leaves extract were given orally to diabetes rats once a day 

in a dose of 0.48 ml (200 mg/kg body weight). 

Cluster number 5 (3): Control rats for diabetes who were not treated (Siboto et al., 2018). 

Monitoring the Glucose Level of the Induced Rats in Relation to M. balsamina 

 

The glucose level were monitored using MGD-1002A model meter at intervals of three days after 

treating the albino rats with different concentrations (50, 100, and 200mg/kg) leaves extract of M. 

balsamina. 

 

LD50   Test on the Extract 

In an acute toxicity test to determine the LD50, 12 rats were divided into two stages. The first stage 

involved three groups of two rats each, receiving 500, 700, and 900 mg/kg of the aqueous 

methanolic leaf extract of M. balsamina orally. After 24 hours, the rats were observed for signs of 

mortality and general behavior. 

In the second phase, three groups of two rats each were administered 1000, 2000, and 3000 mg/kg 

of the same leaf extract. Rats were monitored for 24 hours to detect any indications of toxicity or 

death.  

Data Analysis 
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Table 2 indicates the statistical analysis of the data at P-value (P 0.05 and 0.01) using Pearson 

correlation analysis. 

Results and Discussion  

The properties of leaves extract of M. balsamina on alloxan monohydrate-induced diabetes albino 

rats is presented as mean and standard deviation in Tables 1. 

 

Table 1: Results of the extract of momordica balsamina (Garahuni) on alloxan 

induced diabetes Albino Rats 

Key: Nor = (Normal), Pos. = Positive albino rats, respectively. 

 
Table 2: Result of the Pearson correlation analysis of leave extract of M. balsamina on alloxan 

induced diabetes albino rats 

Correlations analysis of  the extract on the alloxan diabetes albino Rat 
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Blood glucose levels in (mmol/L) during the Sampling time in days 

0 3 6 9 12 15 18 21 24 27 30 33 

Nor I 8.4±1.0 8.6±0.7 8.5±0.3 8.6±1.1 8.7±0.1 8.6±1.2 9.2±1.4 8.2±1.1 8.2±1.1 8.2±0.1 7.7±0.0 8.5±1.6 7.4±0.4 

50 II 7.8±1.1 26.3±0.5 28.1±2.1 28.0±3.2 27.8±2.3 26.8±3.1 28.7±3.9 26.3±2.2 22.9±1.0 26.2±3.5 25.3±2.2 27.2±1.9 20.2±1.6 

100 III 7.7±1.2 27.5±0.8 26.4±1.7 24.1±2.3 23.8±1.9 27.9±3.4 28.1±2.7 15.1±1.4 26.3±3.6 24.5±3.1 26.4±2.6 17.7±1.9 18.4±2.1 

200 IV 9.7±1.6 28.5±0.8 10.8±0.2 8.3±1.1 8.0±0.0 7.2±0.0 8.8±1.1 9.3±1.3 7.6±1.2 7.5±1.1 7.6±0.3 8.0±2.1 7.4±1.5 

Pos V 7.0±1.5 27.2±0.5 27.2±1.3 27.8±2.4 28.1±2.7 27.2±2.1 26.2±1.2 24.2±0.9 27.2±2.1 28.0±3.6 28.1±3.0 27.7±2.8 27.2±2.0 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
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day  9 .471 .989* 1.000** 1 
        

day  12 .467 .984* .980* .980* 1 
       

day  15 .496 .993** .991** .990** .997** 1 
      

day  18 .442 .869 .907 .908 .806 .843 1 
     

day  21 .490 .971* .956* .954* .994** .986* .744 1 
    

day  24 .480 .993** .996** .996** .994** .999** .866 .978* 1 
   

day  27 .508 .989* .980* .979* .999** .998** .808 .995** .994** 1 
  

day  30 .419 .925 .959* .961* .886 .913 .987* .834 .931 .885 1 
 

day  33 .501 .995** .999** .998** .988* .996** .886 .969* .999** .989* .944 1 

**. Correlation is significant at the 0.01 level (2-tailed) and *. Correlation is significant at the 0.05 level 

(2-tailed). 

 

The toxic glucose analogue alloxan selectively destroys insulin-producing cells in the pancreas 

(Madhariya et al., 2023), and subsequently results in an insulin-dependent diabetes mellitus, a 

condition known as "alloxan diabetes" which is characterized as type 1 diabetes in humans 

(Macdonald et al., 2017). As depicted in Table 1, after being treated with alloxan to induce 

diabetes, the test animals developed the disease within three days as their blood glucose levels 

rose. A decline in insulin secretion as well as in ability of the body to utilized glucose are both 

caused by the annihilation of beta-cells in the pancreatic islets by alloxan monohydrate (Umar, 

2015). The findings from the current study revealed a reduction in glucose utilization as observed. 

The findings further reveal that, aqueous methanolic extract appeared to have a significant anti 

diabetic property, especially at higher concentration levels (200 mg/kg), as depicted in Table 1 

where the effect was particularly notable between the third and thirty third days of the research 

period where a decreased in blood glucose level from 28.5±0.8 to 10.8±0.2, 8.3±1.1, 8.0±0.0, and 

7.2±0.0 (mmol/L) in the third, sixth, ninth and twelfths days were observed respective, which also 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
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increased to 8.8±1.1 and 9.3±1.3 (mmol/L) in the fifteenth and eighteenth day, but continue 

decreasing throughout until become 7.4±1.5 (mmol/L) at thirty third day. This further suggests 

that the extracts possesses synergistic interactions with a number of secondary metabolites as 

reported by other researchers (Kennedy and Wightman, 2011). Tran et al. (2020) and Zheng et al. 

(2012), have demonstrated the effectiveness of phytochemicals as bioactive anti-diabetic agents. 

Similarly, Saponins was found to be the next secondary metabolite after alkaloid in leaf extract of 

M. balsamina (Karumi, 2004). This metabolite may significantly lower type 2 diabetics' 

hyperglycemia and oxidative damages brought by hyperglycemia (Zheng et al., 2012). Similarly, 

Alli et al. (2012) observed that in rats with alloxan-induced diabetes, saponin extract displayed 

exceptional antidiabetic action, close to a typical medicine metformin. Furthermore, the result 

revealed that, M. balsamina leaves could possess active ingredients as an anti-diabetic drug. 

Further supporting the efficacy of the extracts is the fact that the blood glucose levels of the 

untreated animals were higher than those of the treated, particularly cluster IV, where the Rats 

received daily treatments of 200 mg/kg of extract.  

The statistical analysis result showed that the treatment and control groups, vary significantly. The 

efficacy of the leaves extracts on the test animals was particularly observed at dosages of 200 

mg/kg. 

The Lethal Dose (LD50) 

The findings of this study showed that the aqueous methanolic extract of M. balsamina was not 

harmful between 50 and 2000 mg/kg, according to the LD50 value, and no toxic effects were seen 

in the experimental animals after 24 hours of providing such quantities. On the other hand, a dosage 

of 2000 mg/kg body weight may be lethal given that experimental rats experienced mortality and 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
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lightheadedness at a dose of 3000 mg/kg extract. Under 2000 mg/kg, the LD50 of M. balsamina's 

aqueous methanolic extract could therefore be regarded as safe for consumption. The study also 

shows that the liver and other essential organs, including blood, may become more toxic at the 

greatest dosage of M. balsamina specie. According to OECD Guideline 423 (Priyadarshini et al., 

2014), the LD50 of M. Momordica may fall under class 5 as no death occurred up to 2000 mg/kg. 

The toxicity assessment of the FAO/WHO Expert Committee on Food Additives, reported that a 

compound might be deemed non-toxic if there is no death seen at 2g/kg of body weight Mbaka et 

al., (2010). In this situation, 2000 mg/kg and less of the aqueous methanolic extract of M. 

balsamina are regarded as safe for use in any applications. 

Conclusion 

It was concluded that, M. balsamina extracts possess dose-dependent effect. It stimulates the 

remaining pancreatic cell to secrete more insulin. The plant's leaves has Antidiabetic properties, 

which can be harnessed to treat human diabetes as the results suggests. The present findings also 

buttress the traditional usage of the plant for the aforementioned uses. The knowledge obtained 

from the study could also encourage further research with view to commercialization of product 

for wider usage to reduce the menace of diabetes.  

 

Reference  

Agbai, J. U., Ifegwu, N. O., Njoku-Oji, N. N., Uchefuna, R. C., Okwuonu, I. F., & Okonudo, P. 

O. (2021). Effect of Ethanolic Leaf Extracts of Mucuna Pruriens on Serum Hormonal Level 

in Alloxan-Induced Diabetic Male Wistar Rat. GSJ, 9(9). 

Alli S.R., Adanlawo I. G., Oni O. S. (2012). Hypoglycaemic Effect of Saponin from the Root of 

Garcinia kola (bitter kola) on alloxan-induced diabetic rats. Journal of Drug Delivery & 

Therapeutics, 2012; 2(6):9-12. 

 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4


                       

                Journal of Science, Management and Technology  
ISSN (Print): 1597-7463; eISSN (Online): 2811-2598, Volume 5, Issue 2      https://dx.doi.org/10.4314/hpjsmt.v5i2.4  

 

                A Bi-Annual Publication of Hussaini Adamu Federal Polytechnic Kazaure  Page 72 
  

Balaji, R., Duraisamy, R., & Kumar, M. P. (2019). Complications of diabetes mellitus: A 

review. Drug Invention Today, 12(1). 

 

Haruna D. A., Hafsat I.K. U., Fowotade S. A.,, Sunusi S. and Umar A. A., (2022a). Production of 

skin care soap from a mixture of neem, coconut and carrot oil. Journal of Research in 

Engineering, Science and Technology. J. Res. In Engr. Sci. & Tech. Vol. 1, No. 1. (2022): 

156-163 

 

Haruna A. D,, Fowotade S.A., Saidu A. A, Abdulmuminu Y and Sunusi S. (2022b). Proximate 

composition, minerals constituent and phytochemical analysis of the aqueous seed extract of 

water melon (citrullus lanatus) Journal of Research in Engineering, Science and Technology. 

J. Res. In Engr. Sci. & Tech. Vol. 1, No. 1. (2022): 127-135 

 

Danilova I.G., Sarapultsev P. A., Medvedeva S.U., Gette I. F., Bulavintceva T.S. and Sarapultsev 

A.P. (2014). "Morphological Restructuring of Myocardium during the Early Phase of 

Experimental Diabetes Mellitus". Anatical. Research, 298 (2): 396–407.  

 

Danyaya H. A., Sagagi B. S., and Abdu M. B. (2022). Transfer Factors and Potential Ecological 

Risk Index of Potentially Toxic Metals in Soil, Irrigation Water and Vegetables along Gada 

River Bank of Jigawa State, Nigeria. ChemSearch Journal 13(1): 23 – 30, June, 2022 

  

Erhirhie E. O., Ihekwereme C. P. & Ilodigwe E. E. (2018). Advances in acute toxicity testing: 

strengths, weaknesses and regulatory acceptance. Interdisciplinary toxicology, 11(1), 5. 

 

Gupta, P., Bala, M., Gupta, S., Dua, A., Dabur, R., Injeti, E., & Mittal, A. (2016). Efficacy and 

risk profile of anti-diabetic therapies: Conventional vs traditional drugs—A mechanistic 

revisit to understand their mode of action. Pharmacological research, 113, 636-674. 

Lankatillake, C., Huynh, T., & Dias, D. A. (2019). Understanding glycaemic control and current 

approaches for screening antidiabetic natural products from evidence-based medicinal 

plants. Plant Methods, 15 (1), 1-35. 

Lenzen, S. (2007). Alloxan and streptozotocin diabetes. Diabetologia, 51, 216-226. 

Longo D. R., Schubert S. L., Wright B. A., LeMaster J., Williams C. D. & Clore J. N. (2010). 

Health information seeking, receipt, and use in diabetes self-management. The Annals of 

Family Medicine, 8(4), 334-340. 

 

Karumi, Y. (2004). Identification of Active Principles of M. balsamina (Balsam Apple) Leaf 

Extract Y. Karumi," PA. Onyeyili and “VO Ogugbuaja. Journal of Medical Sciences, 4(3), 179-

182. 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4


                       

                Journal of Science, Management and Technology  
ISSN (Print): 1597-7463; eISSN (Online): 2811-2598, Volume 5, Issue 2      https://dx.doi.org/10.4314/hpjsmt.v5i2.4  

 

                A Bi-Annual Publication of Hussaini Adamu Federal Polytechnic Kazaure  Page 73 
  

 

Kennedy, D. O., & Wightman, E. L. (2011). Herbal extracts and phytochemicals: plant secondary 

metabolites and the enhancement of human brain function. Advances in Nutrition, 2(1), 32-

50. 

Macdonald Ighodaro, O., Muhammed Adeosun, A., & Adeboye Akinloye, O. (2017). Alloxan-

induced diabetes, a common model for evaluating the glycemic-control potential of 

therapeutic compounds and plants extracts in experimental studies. Medicina, 53 (6), 365-

374. 

 

Madhariya, R., Dixena, B., Ram, A., Vyas, A., & Jain, A. K. (2023). Experimental Animal Models: 

Tools to Investigate Antidiabetic Activity. Current Pharmaceutical Design, 29(2), 79-94.  

 

Maina V. A., Peter I. D., Yahi D, Sandabe U. K and Egwu G. O. (2018). Effect of aqueous leaf 

extracts of Leptadenia hastata Pers (Decne) on spermiogram and testicular histology in 

albino rats (Wistar strain). Journal of Medicinal Plants Research Vol. 12(14), pp. 164-169, 

11 April, 2018 

 

Mbaka, G. O., Adeyemi, O. O., & Oremosu, A. A. (2010). Acute and sub-chronic toxicity studies 

of the ethanol extract of the leaves of Sphenocentrum jollyanum 

(Menispermaceae). Agriculture and Biology Journal of North America, 1(3), 265-272. 
 

Mbanya, J. C. N., Motala, A. A., Sobngwi, E., Assah, F. K., & Enoru, S. T. (2010). Diabetes in 

sub-saharan africa. The lancet, 375(9733), 2254-2266.  

 

Mbikay, M. (2012). Therapeutic potential of Moringa oleifera leaves in chronic hyperglycemia 

and dyslipidemia: a review. Frontiers in pharmacology, 3, 24. 

 

Nkechi N. F., Chinenye N. C., Nmaduka N. J. & Chiletugo N. O. F. (2020). Research Article 

Hepatoprotective Effect of Senna mimosoides Aqueous Leaf Extract against Carbon 

Tetrachloride Induced Hepatotoxicity in Albino Rats. 

 

Nurul H. R., Noriham A., Nooraain H., Azizah A. H., and Farah A. O. (2013) Acute Oral Toxicity 

Effects of Momordica Charantia in Sprague Dawley Rats. International Journal of 

Bioscience, Biochemistry and Bioinformatics, Vol. 3, No. 4, July 2013 

 

Prabhakar, P. K. (2016). Pathophysiology of secondary complications of diabetes 

mellitus. Pathophysiology, 9(1), 32-36. 

 

Priyadarshini, L., Mazumder, P. B., & Choudhury, M. D. (2014). Acute toxicity and oral glucose 

tolerance test of ethanol and methanol extracts of antihyperglycaemic plant Cassia alata 

Linn. Journal of Pharmacy and Biologycal Sciences, 9(2), 43-46. 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4
tel:2023
tel:79-94


                       

                Journal of Science, Management and Technology  
ISSN (Print): 1597-7463; eISSN (Online): 2811-2598, Volume 5, Issue 2      https://dx.doi.org/10.4314/hpjsmt.v5i2.4  

 

                A Bi-Annual Publication of Hussaini Adamu Federal Polytechnic Kazaure  Page 74 
  

Radenković, M., Stojanović, M., & Prostran, M. (2016). Experimental diabetes induced by alloxan 

and streptozotocin: The current state of the art. Journal of pharmacological and 

toxicological methods, 78, 13-31 

 

Sasidharan S., Saravanan D., Devanai S., Latha L. Y., Kamila L. & Yeng, C. (2010). Vernonia 

cinerea Less: a plant-medicine with various pharmacological activities for the modern 

world. Drug plants IV, 241-250. 

 

Siboto A, Sibiya N, Khathi A, Ngubane P (2018). The Effects of Momordica balsamina 

Methanolic Extract on Kidney Function in STZ-Induced Diabetic Rats: Effects on Selected 

Metabolic Markers. J Diabetes Res. 2018 Jun 13;2018:7341242. doi: 

10.1155/2018/7341242. PMID: 30009183; PMCID: PMC6020477. 

 

Singla, J. (2015, March). Comparative study of Mamdani-type and Sugeno-type fuzzy inference 

systems for diagnosis of diabetes. In 2015 International Conference on Advances in 

Computer Engineering and Applications (pp. 517-522). IEEE. 

 

Sharma, U. S., & Kumar, A. (2011). Anti-diabetic effect of Rubus ellipticus fruit extracts in alloxan 

induced diabetic rats. Journal of Diabetology, 2(2), 4. 

 

Sunday A. M., Victor N. E., Justina Y. T. & Aderonke I. O. (2012). DPPH radical scavenging 

capacity of phenolic extracts from African yam bean (Sphenostylis stenocarpa). Food and 

nutrition sciences, 2012. 

 

Taika, B. B., Bouckandou, M., Souza, A., Bourobou, H. B., MacKenzie, L. S., & Lione, L. (2018). 

An overview of anti-diabetic plants used in Gabon: Pharmacology and toxicology. Journal 

of ethnopharmacology, 216, 203-228. 

Tran, N., Pham, B., & Le, L. (2020). Bioactive compounds in anti-diabetic plants: From herbal 

medicine to modern drug discovery. Biology, 9(9), 252. 

Ubhenin, B., Adamude, F. A., Dingwoke, E. J., & Nwobodo, N. N. (2019). Hypolipidamic study 

of ethyl acetate leaves extract of Momordica charantia on the biochemical parameters of 

streptozotocin-nicotinamide induced Type 2 diabetic rats. Biomed Res, 30(4), 201. 

Umar M. S. (2015). Phytochemical screening and antidiabetic effect of extracts of the seeds of 

Citrullus lanatus in alloxan-induced diabetic albino mice. Journal of Applied 

Pharmaceutical Science Vol. 5 (03), pp. 051-054, March, 2015 Available online at 

http://www.japsonline.com DOI: 10.7324/JAPS.2015.50309 ISSN 2231-3354  

  

https://dx.doi.org/10.4314/hpjsmt.v5i2.4


                       

                Journal of Science, Management and Technology  
ISSN (Print): 1597-7463; eISSN (Online): 2811-2598, Volume 5, Issue 2      https://dx.doi.org/10.4314/hpjsmt.v5i2.4  

 

                A Bi-Annual Publication of Hussaini Adamu Federal Polytechnic Kazaure  Page 75 
  

Whiting, D. R., Guariguata, L., Weil, C., & Shaw, J. (2011). IDF diabetes atlas: global estimates 

of the prevalence of diabetes for 2011 and 2030. Diabetes research and clinical 

practice, 94(3), 311-321. 

Xu, Z., Han, S., Gu, Z., & Wu, J. (2020). Advances and impact of antioxidant hydrogel in chronic 

wound healing. Advanced healthcare materials, 9(5), 1901502. 

Yimer, E. M., Tuem, K. B., Karim, A., Ur-Rehman, N., & Anwar, F. (2019). Nigella sativa 

L.(black cumin): a promising natural remedy for wide range of illnesses. Evidence-Based 

Complementary and Alternative Medicine, 2019. 

Zheng T., Shu G., Yang Z., Mo S., Zhao Y., Mei Z. (2012). Antidiabetic effect of total saponins 

from Entada phaseoloides (L.) in type 2 diabetic rats, J. Ethnopharmacol, 2012; 

139(3):814-21. 
 

 

 

https://dx.doi.org/10.4314/hpjsmt.v5i2.4

