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Abstract 

Diabetes mellitus is among the most common disorder in developed and developing 

countries, and the disease is increasing rapidly in most parts of the world. It has been 

estimated that up to one-third of patients with diabetes mellitus use some form of 

complementary and alternative medicine. One plant that has received the most attention 

for its anti-diabetic properties is bitter melon, Momordica charantia (M. charantia), 

commonly referred to as bitter gourd, karela (India) and balsam pear (Africa). Its fruit is 

also used for the treatment of diabetes and related conditions amongst the indigenous 

populations of Asia, South America, India and East Africa. Abundant pre-clinical studies 

have documented in the anti-diabetic and hypoglycemic effects of M. charantia through 

various postulated mechanisms. 

Keywords: Momordica charantia, hypoglycemic agents, Diabetes, Bitter melon, Medicinal 
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Introduction 

Diabetes mellitus is considered as one of the five leading causes of death in the 

world [1]. Diabetes mellitus is a major global health concerning with a projected 

rise in prevalence from 171 million in 2000 to 366 million in 2030[2]. It is a 

syndrome of disordered metabolism, usually due to a combination of hereditary and 

environmental causes, resulting in abnormally high blood sugar levels 

(hyperglycemia)[3]. Being a major degenerative disease, diabetes is found in all 

parts of the world and it is becoming the third most lethal disease of mankind and 

increasing rapidly [4]. In India, there are estimated 77 million people above the age 

of 18 years are suffering from diabetes (type 2) and nearly 25 million are 

prediabetes (at a higher risk of developing diabetes in near future). More than 50% 

of people are unaware of their diabetic status which leads to health complications if 
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not detected and treated early. Adults with diabetes have a two- to three-fold 

increased risk of heart attacks and strokes. Combined with reduced blood flow, 

neuropathy (nerve damage) in the feet increases the chance of foot ulcers, infection, 

and the eventual need for limb amputation. Diabetic retinopathy is an important 

cause of blindness and occurs as a result of long-term accumulated damage to the 

small blood vessels in the retina. Diabetes is among the leading causes of kidney 

failure [5]. 

Prevalence of diabetes and trends over time 

Impaired glucose tolerance (estimates) [20-79 years] 

 

Year-2019 

                    

                    Year-2045 

 Number of people (million) 25.2                            35.7 

 Rank 4                           3 

Diabetes (estimates) [20-79 years] 

 Prevalence (%) 8.9                              - 

 Age adjusted prevalence (%) 10.4                              - 

 Number of people (million) 77.0                                 134.2 

 Rank 2                               2 

Diabetes (estimates) [>65 years] 

 Number of people (million) 12.1                                   27.5 

 Rank 3                                 2 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 67



Undiagnosed diabetes (estimates) 

 Prevalence (%) 57.0                                - 

 Number of people (million) 43.9                               - 

 Rank 2 

     Healthcare expenditure on diabetes 

 Mean expenditure per person with diabetes (USD) 92.0                                 - 

     Deaths related to diabetes 

 Total deaths (million) 1.0                                  - 

Ref - *USD - US dollars; Source IDF Diabetes Atlas 2019  

 

Plant-based anti-diabetic medicine 

Plant-based medicine has been used cost-effectively worldwide to treat diabetes. In fact, 

in many parts of the world, especially poor countries, this may be the only form of 

therapy available to treat diabetic patients. There are several reviews by different authors 

about anti-diabetic herbal plants [1],[6]–[7]. Ayurveda and other traditional medicinal 

systems for the treatment of diabetes describe a number of plants used as herbal drugs. 

Hence, they play an important role as alternative medicine due to less side effects and 

low cost. The active principles present in medicinal plants have been reported to possess 

pancreatic β cells regenerating, insulin releasing and fighting the problem of insulin 

resistance [8]. Hyperglycemia is involved in the etiology of development of diabetic 

complications. Hypoglycemic herbs increase insulin secretion, enhance glucose uptake 

by adipose or muscle tissues and inhibit glucose absorption from intestine and glucose 

production from liver [9]. Insulin and oral hypoglycemic agents like sulphonylureas and 
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biguanides are still the major players in the management, but there is quest for the 

development of more effective anti-diabetic agents. 

From the current literature, it is evident that M. charantia is the most widely used and 

popular anti-diabetic plant. Thus, this review will concentrate mainly on M. 

charantia and its anti-diabetic properties. 

 

Nutrient profile 

Bitter melon is a powerful nutrient-dense plant composed of a complex array of 

beneficial compounds. These include bioactive chemicals, vitamins, minerals and 

antioxidants which all contribute to its remarkable versatility in treating a wide range of 

illnesses. The fruits contain high amounts of vitamin C, vitamin A, vitamin E, vitamins 

B1, B2 and B3, as well as vitamin B9 (folate). The caloric values for leaf, fruit and seed 

were 213.26, 241.66 and 176.61 Kcal/100 g respectively [10]. 

The fruit is also rich in minerals including potassium, calcium, zinc, magnesium, 

phosphorus and iron, and is a good source of dietary fiber (bitter melon “monograph”, 

2008). Medicinal value of bitter melon has been attributed to its high antioxidant 

properties due in part to phenols, flavonoids, isoflavones, terpenes, anthroquinones, and 

glucosinolates, all of which confer a bitter taste [11]. 

 

Fig. 1 Table content are for 100 gram of bitter melon [12]. 

Name Amount Unit 

Water 91.3 g 

Energy 41 kcal 

Protein 0.82 g 

Total lipid (fat) 2.72 g 

Carbohydrate, by difference 4.19 g 

Fiber, total dietary 1.9 g 

Sugars, total including NLEA 1.89 g 

Calcium, Ca 9 mg 

Iron, Fe 0.37 mg 

Magnesium, Mg 16 mg 

Phosphorus, P 35 mg 
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Name Amount Unit 

Potassium, K 309 mg 

Sodium, Na 127 mg 

Zinc, Zn 0.75 mg 

Copper, Cu 0.032 mg 

Selenium, Se 0.2 µg 

Vitamin C, total ascorbic acid 31.9 mg 

Thiamin 0.049 mg 

Riboflavin 0.051 mg 

Niacin 0.271 mg 

Vitamin B-6 0.056 mg 

Folate, total 49 µg 

Folic acid 0 µg 

Folate, food 49 µg 

Folate, DFE 49 µg 

Choline, total 10.7 mg 

Vitamin B-12 0 µg 

Vitamin B-12, added 0 µg 

Vitamin A, RAE 17 µg 

Retinol 11 µg 

Carotene, beta 71 µg 

Carotene, alpha 0 µg 

Cryptoxanthin, beta 0 µg 

Lycopene 0 µg 

Lutein + zeaxanthin 1280 µg 

Vitamin E (alpha-tocopherol) 0.48 mg 

Vitamin E, added 0 mg 

Vitamin D (D2 + D3) 0 µg 

Vitamin K (phylloquinone) 6.9 µg 

Fatty acids, total saturated 0.684 g 

SFA 4:0 0.018 g 

SFA 6:0 0.013 g 

SFA 8:0 0.007 g 

SFA 10:0 0.017 g 

SFA 12:0 0.02 g 

SFA 14:0 0.064 g 

SFA 16:0 0.378 g 

SFA 18:0 0.141 g 

Fatty acids, total monounsaturated 0.905 g 

MUFA 16:1 0.014 g 

MUFA 18:1 0.871 g 
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Name Amount Unit 

MUFA 20:1 0.012 g 

MUFA 22:1 0 g 

Fatty acids, total polyunsaturated 0.833 g 

PUFA 18:2 0.747 g 

PUFA 18:3 0.086 g 

PUFA 18:4 0 g 

PUFA 20:4 0.001 g 

PUFA 20:5 n-3 (EPA) 0 g 

PUFA 22:5 n-3 (DPA) 0 g 

PUFA 22:6 n-3 (DHA) 0 g 

Cholesterol 2 mg 

Alcohol, ethyl 0 g 

Caffeine 0 mg 

Theobromine 0 mg 

Anti-diabetic effect of bitter melon 

There are many traditional herbal remedies that have been used to treat diabetes in Asia 

and other developing countries [13],[14]–[16]. M. charantia is one of the plants that has 

been investigated thoroughly for the treatment of diabetes [17]. With the traditional use 

supported by modern scientific evidence of the beneficial function of M. charantia, it is 

one of the most promising plants for diabetes today [18],[19]. Investigation of the 

traditional uses of M. charantia in India revealed that it is one of the most important plant 

for lowering blood glucose levels in patients with diabetes [20]. 

 

Possible modes of action of M. charantia and its extraction method 

M. charantia and its various extracts and components are believed to exert their 

hypoglycemic effects via different physiological, pharmacological and biochemical 

modes [21]–[23]. The possible modes of the hypoglycemic actions of M. charantia and 

its various extracts and compounds are its hypoglycemic effect[24],[25], stimulation of 

peripheral and skeletal muscle glucose utilization[26],[27], inhibition of intestinal 

glucose uptake[28]–[30], inhibition of adipocyte differentiation[31], suppression of key 

gluconeogenic enzymes[32],[33], stimulation of key enzyme of HMP pathway[32], and 

preservation of islet β cells and their functions[34]. Today, over 140 different studies 

worldwide have investigated anti-hyperglycemic and hypoglycemic effects of the 
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different extracts and ingredients of M. charantia in both human and animal models 

[32],[33] 

According to Kim and Kim, M. charantia extract suppressed the activation of mitogen-

activated protein kinases (MAPKs) including stress-activated protein kinase/c-Jun N-

terminal kinase (SAPK/JNK), p38, and p44/42, and the activity of NF-κB [35]. The 

findings suggest that M. charantia protects pancreatic β-cells through down-regulation of 

MAPKs and NF-κB in MIN6N8 cells. A similar study suggest that M. 

charantia improves the serum and liver lipid profiles and serum glucose levels by 

modulating PPAR-γ gene expression [36]. According to Ragasa et al., clerosterol and 5α-

stigmasta-7-en-3β-ol were isolated as sterols from M. charantia having significant 

hypoglycemic effects [24]. M. charantia was identified to possess a potent 

neuroprotective activity against global cerebral ischemia-reperfusion induced neuronal 

injury and consequent neurological deficits in diabetic mice [37]. Protein tyrosine 

phosphatase 1B (PTP1B), a negative regulator of insulin signaling, has served as a 

potential drug target for the treatment of type 2 diabetes [38] 

Bioactive compounds 

Based on the multitude of medical conditions that bitter melon can treat, scientists are 

more and more interested in studying its bioactive compounds and their actions on the 

body. However, as many studies report, there has been substantial emphasis on the anti-

diabetic compounds and their hypoglycemic properties [41],[42]. A number of reported 

clinical studies have shown that bitter melon extract from the fruit, seeds, and leaves 

contain several bioactive compounds that have hypoglycemic activity in both diabetic 

animals and humans[32],[33]. 

Momordicine II and 3-hydroxycucurbita-5, 24-dien-19-al-7, 23- di-O-β-glucopyranoside 

(4), were isolated as saponins from M. charantia. Both compounds showed significant 

insulin releasing activity in MIN6 β-cells at concentration of 10 and 25 µg/mL [43]. The 

major compounds that have been isolated from bitter melon and identified as 

hypoglycemic agents include charantin, polypeptide-p and vicine. 

 Charantin  

Charantin is a typical cucurbitane-type triterpenoid in M. charantia and is a potential 

substance with antidiabetic properties [44],[45]. Pitiphanpong et al. demonstrated that 

charantin could be used to treat diabetes and can potentially replace treatment. It is a 

mixture of two compounds, namely, sitosteryl glucoside and stigmasteryl glucoside [46]. 

Chen et al. isolated 14 cucurbitane triterpenoids, kuguacins, including two 
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pentanorcucurbitacins, one octanorcucurbitacin, and two trinorcucurbitacins, along with 

six known analogues from the vines and leaves of M. charantia [47]. The charantin from 

bitter melon fruit was extracted and estimated by high performance thin layer 

chromatographic method [48]. 

Studies have reported that the compound is more effective than the oral hypoglycemic 

agent tolbutamide [49]. In a study, two aglycones of charantin were isolated and 

identified as sitosterol and stigmastadienol glycosides, however, when tested separately 

for their hypoglycemic effects in vivo, these two constituents did not produce any notable 

changes in blood glucose levels [50]. This is an indication that charantin may contain 

other specific components, yet to be identified, that are responsible for the hypoglycemic 

activity observed in diabetics. 

Polypeptide-p  

Bitter melon is one of the most commonly used vegetable that contains polypeptide-p and 

is used to control diabetes naturally [51]. Polypeptide-p or p-insulin is an insulin-like 

hypoglycemic protein, shown to lower blood glucose levels in gerbils, langurs and 

humans when injected subcutaneously [52]. The p-insulin works by mimicking the action 

of human insulin in the body and thus may be used as plant-based insulin replacement in 

patients with type-1 diabetes [53]. Recently, Wang et al. have cloned and expressed the 

498 bp gene sequence coding for the M. charantia polypeptide p gene and have also 

proved the hypoglycemic effect of the recombinant polypeptide in alloxan induced 

diabetic mice [54]. The oral intake of the extract from bitter melon seeds does produce 

hypoglycemic effects in streptozotocin (STZ) induced type-1 diabetic rats [55]. This 

indicates that compounds in bitter melon seeds other than p-insulin may also be effective 

in the treatment of type-1 diabetes. 

Vicine  

The other major compound that has been isolated from the seeds of bitter melon is a 

glycol alkaloid known as vicine [56]. This pyrimidine nucleoside has been shown to 

induce hypoglycemia in non-diabetic fasting rats by intraperitoneal administration [57]. 

However, vicine found in fava bean has been shown to induce favism, an acute disease 

characterized by hemolytic anemia, in individuals with a hereditary loss of the enzyme 

glucose-6-phosphatedehydrogenase [58]. Although there have been no reports on favism 

induced by bitter melon, individuals susceptible to the disease should avoid eating the 

fruit. Further studies are required to ensure the safety and efficacy of using vicine to treat 

hyperglycemia. 
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Other components  

Many other bitter melon constituents have been identified and isolated by various 

extraction techniques. The first study to show the in vivo hypoglycemic activity of the 

major compounds of bitter melon was done by a group of Japanese scientists. They 

isolated 11 compounds by fractionation of a methanol extract from dried bitter melon 

fruits. The structure of three cucurbitane triterpenoids were determined, as well as two 

other major compounds that were tested and shown to significantly lower blood glucose 

levels in diabetic mice[59]. Four compounds that may be responsible for the bitter taste 

of the plant were isolated and identified as momordicosides K and L, and momordicines I 

and II. The last two compounds isolated were identified as sitosterol and stigmastadienol, 

the aglycones of charantin [50]. 

 

Bitter melon and glucose metabolism 

its insulin-like effects on skeletal muscle cells, daily oral intake of bitter melon fruit juice 

over a period of 10 weeks significantly reduced the amount of Na+ and K+-dependent 14C-

D-glucose absorbed by rat jejunum brush border membrane vesicle compared to vesicles 

obtained from STZ-induced diabetic rats[41]. Taken together, these results clearly 

demonstrated that M. charantia and its extracts can directly regulate blood glucose via 

two mechanisms. Firstly, it can regulate how much glucose is absorbed by the gut into 

the blood following a meal and secondly, it can stimulate glucose uptake into skeletal 

muscle cells just like insulin. Moreover, it seems to exert its effect via the same 

intracellular signaling pathways as insulin in regulating glucose metabolism in the body 

[42]. 

 

Conclusion 

The concept of food as medicine is a central theme in dietetic and nutritional sciences. M. 

charantia has been used as dietary supplements and ethnomedicine throughout centuries 

for relieving symptoms and conditions related to what we know in modern days as 

diabetes. To date, M. charantia has been extensively studied worldwide for its medicinal 

properties to treat a number of diseases [19]. It is described as a versatile plant worthy of 

treating almost any disease inflicted on mankind. This may be due to the fact that the 
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plant possesses over 225 different medicinal constituents [21]. These different 

compounds may act either separately or together to exert their medicinal effects. In 

relation to diabetes, only charantin, insulin-like peptide and alkaloid-like extracts possess 

hypoglycemic properties similar to the plant itself or its crude extracts. These different 

compounds seem to exert their beneficial effects via several mechanisms to control and 

treat diabetes mellitus. 

 

 

References 

1. Joseph B, Jini D. Insight into the hypoglycemic effect of traditional Indian herbs used in the 

treatment of diabetes. Res J Med Plant. 2011a; 5(4):352–376. [Google Scholar] 

2. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of diabetes for 2010 and 

2030. Diabetes Res Clin Pract. 2010;87:4–14. [PubMed] [Google Scholar] 

3. Patel DK, Prasad SK, Kumar R, Hemelatha S. An overview on antidiabetic medicinal plants 

having insulin mimetic property. Asian Pac J Trop Biomed. 2012; 2:320–330. [PMC free 

article] [PubMed] [Google Scholar] 

4. Ogbonnia SO, Odimegu JI, Enwuru VN. Evaluation of hypoglycemic and hypolipidemic effects of 

ethanolic extracts of Treculia africana Decne and Bryopyllum pinnatum Lam. and their mixture on 

streptozotocin (STZ)- induced diabetic rats. Afr J Biotech. 2008; 7(15):2535–2539. [Google 

Scholar] 

5. World Health Organization. Diabetes. [Last accessed on 2024 march 29]. Available from: 

https://www.who.int/india/health-topics/mobile-technology-for-preventing-ncds 

6. Joseph B, Jini D. A medicinal potency of Capparis decidua - A harsh terrain plant. Res J 

Phytochem. 2011b;5(1):1–13. [Google Scholar] 

7. Patel P, Harde P, Pillai J, Darji N, Patel B. Antidiabetic herbal drugs a 

review. Pharmacophore. 2012; 3(1):18–29. [Google Scholar] 

8. Kavishankar GB, Lakshmidevi N, Murthy SM, Prakash HS, Niranjana SR. Diabetes and medicinal 

plants-A review. Int J Pharm Biomed Sci. 2011;2(3):65–80. [Google Scholar] 

9. Hui H, Tang G, Liang VW, Go VLW. Hypoglycemic herbs and their action mechanisms. Chin 

Med. 2009; 4:11–14. [PMC free article] [PubMed] [Google Scholar] 

10. Bakare RI, Magbagbeola OA, Akinwande AI, Okunowo OW. Nutritional and chemical 

evaluation of Momordica charantia. J Med Plant Res. 2010;4(21):2189–2193. [Google Scholar] 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 75



11. Snee LS, Nerurkar VR, Dooley DA, Efird JT, Shovic AC, Nerurkar PV. Strategies to improve 

palatability and increase consumption intentions for Momordica charantia (bitter melon): A 

vegetable commonly used for diabetes management. Nutr J. 2011;10:78. [PMC free 

article] [PubMed] [Google Scholar] 

12. US department of agriculture. https://fdc.nal.usda.gov/fdc-app.html#/food-

details/2345401/nutrients. for more detail https://www.ars.usda.gov/northeast-area/beltsville-md-

bhnrc/beltsville-human-nutrition-research-center/food-surveys-research-group/docs/fndds-download-

databases/ 

13. Malviya N, Jain S, Malviya S. Anti-diabetic potential of medicinal plants. Acta Pol 

Pharm. 2010;67(2):113–118. [PubMed] [Google Scholar] 

14. Jarald E, Joshi SB, Jain DCH. Diabetes and herbal medicines. Iran J pharm 

Therap. 2008;7(1):97–106. [Google Scholar] 

15. Chauhan A, Sharma PK, Srivastava P, Kumar N, Dudhe R. Plants having potential anti-diabetic 

activity: A review. Der Pharmacia Lettre. 2010;2(3):369–387. [Google Scholar] 

16. Singh LW. Traditional medicinal plants of Manipur as anti-diabetics. J Med Plants 

Res. 2011;5(5):677–687. [Google Scholar] 

17.  Hasan I, Khatoon S. Effect of Momordica charantia (bitter gourd) tablets in diabetes mellitus: 

Type 1 and Type 2. Prime Res Med (PROM) 2012;2(2):72–74. [Google Scholar] 

18. Cefalu WT, Ye J, Wang ZQ. Efficacy of dietary supplementation with botanicals on 

carbohydrate metabolism in humans. Endocr Metab Immune Disord Drug Targets. 2008;8:78–

81. [PubMed] [Google Scholar] 

19.Leung L, Birtwhistle R, Kotecha J, Hannah S, Cuthbertson S. Anti-diabetic and hypoglycaemic 

effects of Momordica charantia (bitter melon): a mini review. Br J Nutr. 2009; 102:1703–

1708. [PubMed] [Google Scholar] 

20. Paul A, Raychaudhuri SS. Medicinal uses and molecular identification of two Momordica 

charantia varieties - a review. E J Bio. 2010; 6(2):43–51. [Google Scholar] 

21. Taylor L. Herbal secrets of the rainforest. In: Texas A, editor. Bitter melon (Momordica 

charantia) 2nd ed. USA: Sage Press; 2002. pp. 1–100. [Google Scholar] 

22. Garau C, Cummings E, Phoenix D A, Singh J. Beneficial effects and mechanism of action 

of Momordica charantia in the treatment of diabetes mellitus: a mini review. Int J Diabetes 

Metab. 2003; 11:46–55. [Google Scholar] 

23. Bhushan MS, Rao CHV, Ojha SK, Vijayakumar M, Verma A. An analytical review of plants for 

anti-diabetic activity with their phytoconstituent and mechanism of action. IJPSR. 2010; 1(1):29–

46. [Google Scholar] 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 76



24. Ragasa CY, Alimboyoguen AB, Shen CC, Del Fierro RS, Raga DD. Hypoglycemic effects of tea 

extracts and sterols from Momordica charantia. J Nat Remedies. 2011; 11:44–53. [Google Scholar] 

25. Sărăndan H, Botău D, Ianculov I, Radu F, Rada O, Morar D, et al.et al. The hypoglycemic effect 

of Momordica charantia Linn in normal and alloxan induced diabetic rabbits. Scientific Papers: 

Animal Science and Biotechnologies. 2010;43(1):516–518. [Google Scholar] 

26. Cummings E, Hundal HS, Wackerhage H, Hope M, Belle M, Adeghate E, et al.et al. Momordica 

charantia fruit juice stimulates glucose and amino acid uptakes in L6 myotubes. Mol Cell 

Biochem. 2004; 261:99–104. [PubMed] [Google Scholar] 

27. Akhtar N, Khan BA, Majid A, Khan S, Mahmood T, Gulfishan, et al. Pharmaceutical and 

biopharmaceutical evaluation of extracts from different plant parts of indigenous origin for their 

hypoglycemic responses in rabbits. Acta Pol Pharm. 2011;68(6):919–925. [PubMed] [Google 

Scholar] 

28. Uebanso T, Arai H, Taketani Y, Fukaya M, Yamamoto H, Mizuno A, et al.et al. Extracts 

of Momordica charantia supress postprandial hyperglycemia in rats. J Nutr Sci Vitaminol 

(Tokyo) 2007;53(6):482–486. [PubMed] [Google Scholar] 

29. Jeong J, Lee S, Hue J, Lee K, Nam SY, Yun YW, et al.et al. Effect of bittermelon (Momordica 

Charantia) on antidiabetic activity in C57BL/6J db/db mice. Korean J Vet Res. 2008; 48(3):327–

336. [Google Scholar] 

30. Abdollah M, Zuki ABZ, Goh YM, Rezaeizadeh A, Noordin MM. The effects of Momordica 

charantia on the liver in streptozotocin-induced diabetes in neonatal rats. Afr J Biotechnol. 2010; 

9(31):5004–5012. [Google Scholar] 

31. Nerurkar PV, Lee YK, Nerurkar VR. Momordica charantia (bitter melon) inhibits primary 

human adipocyte differentiation by modulating adipogenic genes. BMC Complement Altern 

Med. 2010; 10:34. [PMC free article] [PubMed] [Google Scholar] 

32. Shibib BA, Khan LA, Rahman R. Hypoglycaemic activity enzymes glucose-6-phosphatase and 

fructose-1, 6-bisphosphatase and elevation of both liver and red-cell shunt enzyme glucose-6-

phosphate dehydrogenase. Biochem J. 1993; 292:267–270. [PMC free article] [PubMed] [Google 

Scholar] 

33. Singh J, Cumming E, Manoharan G, Kalasz H, Adeghate E. Medicinal chemistry of the anti-

diabetic effects of Momordica Charantia: active constituents and modes of actions. Open Med 

Chem J. 2011; 5:70–77. [PMC free article] [PubMed] [Google Scholar] 

34.Gadang V, Gilbert W, Hettiararchchy N, Horax R, Katwa L, Devareddy L. Dietary bitter melon 

seed increases peroxisome proliferator-activated receptor-γ gene expression in adipose tissue, 

down-regulates the nuclear factor-κB expression, and alleviates the symptoms associated with 

metabolic syndrome. J Med Food. 2011; 14:86–93. [PubMed] [Google Scholar] 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 77



35. Kim K, Kim HY. Bitter melon (Momordica charantia) extract suppresses cytokine induced 

activation of MAPK and NF-κB in pancreatic β-cells. Food Sci Biotechnol. 2011; 20(2):531–

535. [Google Scholar] 

36. Gadang V, Gilbert W, Hettiararchchy N, Horax R, Katwa L, Devareddy L. Dietary bitter melon 

seed increases peroxisome proliferator-activated receptor-γ gene expression in adipose tissue, 

down-regulates the nuclear factor-κB expression, and alleviates the symptoms associated with 

metabolic syndrome. J Med Food. 2011; 14:86–93. [PubMed] [Google Scholar] 

37. Malik ZA, Singh M, Sharma PL. Neuroprotective effect of Momordica charantia in global 

cerebral ischemia and reperfusion induced neuronal damage in diabetic mice. J 

Ethnopharmacol. 2011; 133:729–734. [PubMed] [Google Scholar] 

38. Hoang DM, Trung TN, Hien PTT, Ha DT, Van Luong H, Lee M, et al.et al. Screening of protein 

tyrosine phosphatase 1B inhibitory activity from some Vietnamese medicinal plants. Nat Prod 

Sci. 2010; 16:239–244. [Google Scholar] 

39. Islam S, Jalaluddin M, Hettiarachchy NS. Bio-active compounds of bitter melon genotypes 

(Momordica Charantia L.) in relation to their physiological functions. Funct Foods Health 

Dis. 2011; 1(2):61–74. [Google Scholar] 

40. Hazarika R, Parida P, Neog B, Yadav RNS. Binding energy calculation of GSK-3 protein of 

human against some anti-diabetic compounds of Momordica charantia linn (Bitter 

melon) Bioinformation. 2012;8(6):251–254. [PMC free article] [PubMed] [Google Scholar] 

41. Ahmed I, Cummings E, Sharma AK, Adeghate E, Singh J. Beneficial effects and mechanism of 

action of Momordica charantia fruit juice in the treatment of streptozotocin-induced diabetes 

mellitus in rats. Mol Cell Biochem. 2004; 261:63–70. [PubMed] [Google Scholar] 

42.  Hanhineva K, Torronen R, Bondia-Pons I, Pekkinen J, Kolehmainen M, Mykkanen H, et al.et al. 

Impact of dietary polyphenols on carbohydrate metabolism. Int J Mol Sci. 2010; 11:1365–

1402. [PMC free article] [PubMed] [Google Scholar] 

43. Keller AC, Ma J, Kavalier A, He K, Brillantes AM, Kennelly EJ. Saponins from the traditional 

medicinal plant Momordica charantia stimulate insulin secretion in 

vitro. Phytomedicine. 2011;19:32–37. [PMC free article] [PubMed] [Google Scholar] 

44. Krawinkel MB, Keding GB. Bitter gourd (Momordica charantia): a dietary approach to 

hyperglycemia. Nutr Rev. 2006; 64:331–337. [PubMed] [Google Scholar] 

45. Patel S, Patel T, Parmar K, Bhatt Y, Patel Y, Patel NMD. Isolation, characterization and 

antimicrobial activity of charantin from Momordica charantia linn. Fruit. Int J Drug Deve 

Res. 2010; 2(3):629–634. [Google Scholar] 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 78



46. Pitiphanpong J, Chitprasert S, Goto M, Jiratchariyakul W, Sasaki M, Shotipruk A. New approach 

for extraction of charantin from Momordica charantia with pressurized liquid extraction. Sep 

Purif Technol. 2007; 52:416–422. [Google Scholar] 

47. Chen JC, Liu WQ, Lu L, Qiu MH, Zheng YT, Yang LM, et al.et al. Kuguacins F-S, cucurbitane 

triterpenoids from Momordica charantia. Phytochem. 2009;70:133–140. [PubMed] [Google 

Scholar] 

48. Thomas CT, Reddy PY, Devanna N. Impact of cooking on charantin estimated from bitter 

melon fruits using high performance thin layer chromatography. Int Res J Pharm. 2012; 3(6):149–

154. [Google Scholar] 

49. Cousens G. There is a cure for diabetes: the tree of life 21 day program. California: North 

Atlantic Books; 2008. pp. 191–192. [Google Scholar] 

50. Harinantenaina L, Tanaka M, Takaoaka S, Oda M, Mogami O, Uchida M, et al.et al. Momordica 

charantia constituents and antidiabetic screening of the isolated major compounds. Chem Pharm 

Bull. 2006; 54:1017–1021. [PubMed] [Google Scholar] 

51. Hello life Plypeptide-P (plant insulin)- A natural treatment for diabetes. The smart living 

network. [Online] Available 

from: http://www.smartlivingnetwork.com/diabetes/b/polypeptide-p-plant-insulin-a-natural-

treatment-for-diabetes [Accessed on 2nd August 2008]. 

52. Tayyab F, Lal SS, Mishra M, Kumar U. A review: Medicinal plants and its impact on 

diabetes. World J Pharm Res. 2012; 1(4):1019–1046. [Google Scholar] 

53. Paul A, Raychaudhuri SS. Medicinal uses and molecular identification of two Momordica 

charantia varieties - a review. E J Bio. 2010; 6(2):43–51. [Google Scholar] 

54. Wang Bl, Zhang W, Zhao J, Wang F, Fan L, Hu Z. Gene cloning and expression of a novel 

hypoglycemic peptide from Momordica Charantia. J Sci Food Agric. 2011; 91:2443–

2448. [PubMed] [Google Scholar] 

55. Wehash FE, Abpo-Ghanema II, Saleh RM. Some physiological effects of Momordica 

charantia and Trigonella foenum-graecum extracts in diabetic rats as compared with 

cidophage® World Academy of Science, Engineering and Technology. 2012; 64:1206–

1214. [Google Scholar] 

56. Haixia Z, Xiaozuo Z, Yawei W, Mancanq L, Zhide H. Analysis of vicine in bitter melon samples 

by polyglycol-C8 solid phase with high performance liquid chromatography. Chin J Anal 

Chem. 2004;3:408–108. [Google Scholar] 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 79



57. Ham C, Wang J. Optimization of conditions for charantin extraction in PEG/Salt aqueous two-

phase systems using response surface methodology. Open Compl Med J. 2009;1:46–50. [Google 

Scholar] 

58. Basch WE, Gabardi S, Ulbricht C. Bitter melon (Momordica charantia): A review of efficacy and 

safety. Am J Health Syst Pharm. 2003; 60:356–359? [PubMed] [Google Scholar] 

59. Lee SY, Eom SH, Kim YK, Park NI, Park SU. Cucurbitane-type triterpenoids in Momordica 

charantia Linn. J Med Plants Res. 2009; 3(13):1264–1269. [Google Scholar] 

 

 

 

 

 

 

 

 

 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 13 ISSUE 4 2024

Page No: 80


