Retardation of Retinopathy by Momordica charantia L. (Bitter Gourd) Fruit Extract in Alloxan Diabetic Rats
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Abstract: Aqueous extract of M. charantia when orally administered (2 ml i.e. extract of 4 g fruit/day) in alloxan (120 mg/kg; sc) induced hyperglycemic Charles foster rats for 2 months retards significantly (P<0.001) onset of retinopathy. This effect corresponds with high blood sugar content in the non-treated hyperglycemic rats in which lenticular opacity appears much earlier than the group.
The fruit of bitter gourd is used in folklore medicine in rheumatism,gout, dysmenorrhoea, leprosy, piles, jaundice, and spleen and liver disorders1. Its crude extracts or constituents (besides active principle) lower blood sugar in man and animals 2-7. In addition to the active principle (vegetable insulin8), there may be other factors in the extract which may be responsible for the said effect. Retinopathy and neuropathy are identified in chronic diabetes failing which the disease is called impaired glucose tolerance9. Therefore, in this study the development of murine alloxan diabetic extract of Momordica charantia is investigated. 

                Thirty inbred Charles foster rats (100-130 g) of both sexes in 3 groups of 10 each were selected and fed standard laboratory diet with ad libitum water. They were maintained under uniform animal husbandry conditions (27o – 32o C). The 2nd and 3rd group were made diabetic (>150 mg/ 100 ml blood sugar) by injecting (sc) alloxan (120 mg/kg body wt.). The 3rd group was orally fed, once in a day, 2 ml aqueous extract of fruit (extract of 4 g fruit) for 2 months. The extract was prepared by boiling on mild flame 100 g of fruit of M. charantia in 200 ml of water till the total volume reduced to 50 ml. Then the fruit was smashed and filtered in a muslin cloth11. Blood sugar, fundus, lenticular opacities, opthalmoscopy, apparent signs and symptoms were examined periodically in rats 11-13 of all groups. 

                The blood sugar (mg/100 ml) before injection of alloxan was 60 ± 15.3 (n= 20). Alloxan administration raised blood sugar to 29.0 ± 76.17 (n= 10) and 273 ± 92.86 (n= 10) respectively in 2nd and 3rd groups in 36 hr. The fruit extract lowered significantly blood sugar (3rd group) by 44.1% (150.4 ± 114.65 at the end of the 2nd month (P<0.01) and in the control (2nd group) the blood suagr level (314 ±70.89) was sustained which inevitably led to the formation of cataract by the end of three months (95.1 ± 9.31 days). This effect was prolonged around the completion of 5th month (144.3 ± 26.7 days; P<0.001) when the blood sugar was 246.66 ± 63.04 in the 3rd group of rats. The rise in blood sugar may be due to discontinuation of treatment at the end of 2nd month.


Predominantly, there is protracted development of diabetic retinopathy concurrent wwith nephropathy (Figs 1-3) by the fruit extract of M. charantia in alloxan diabetic rats. Nevertheless this effect hitherto id not reported.  Though the mechanism of action of the vegetable insulin, a protein present in the fruit extract, in preventing rise of blood sugar is not known, Baldwa et al.7 have suggested its ameliorating action.  However, when such an effect is knocked off it may lead to cataract as seen in the 3rd group.


Present result is supported by the fact that diabetics are non-interrupted insulin treatment develop cataract even though its formation is somewhat delayed.

The authors thank Prof. B B Chatterjee, Ex-Director, National Institute of Occupational Health, Ahmedabad for encouragement and and the Dean, BJ Medical College, Ahmedabad for providing facilities.

References:

1. Nadkarni K M, Indian Materia Medica (Nadakarni & Co. Bombay) 1927.

2. Rivera G, Am J Pharm, 113 (1941) 281.

3. Rivera G, Am J Pharm, 114 (1942) 72.

4. Sharma V N, Sogani R K & Arora R B, Indian J Med Res, 48 (1960) 471.

5. Chatterjee K P, Indian J Pharmac Physiol, 7 (1963) 240.

6. Lotlikar M M & Rajarama-Rao M R, Indian J Pharma, 28 (1965) 129.

7. Pugazhenthy S & Murthy P Suryanarayana, Indian J Biochem Biophys, 16 Suppl. (1979) 39.

8. Baldwa V S, Bhandari C M, Pangaria A & Goyal R K, Upsala J Med ci, 82 (12977) 39.

9. Khanna P., Nag T N & Jain S C, IIIrd Int Cong Plant Tissue and Cell Culture (Leicester, Engalnd, 1974)

10. Srivastava Y, Gymnema sylvestre in diabetes mellitus, biological and biochemical study, Ph D Thesis, Gujarat University, Ahmedabad, 1984.

11. Srivastava Y, Venkatakrishna Bhatt H, Verma Y & Prem A S, Indian J Pharmac, 18 (1986) 44.

12. Srivastava Y, Jhala C I, Nigam S K. Ashok Kumar & Venkatakrishna Bhatt H, J Diabetic Assn, 21 (1981) 139.

13. Srivastava Y, Venkatakrishna Bhatt H, Nigam S K, Verma Y, Prem A S, Israel J Med Sci, 21 (1985) 540.

14. Srivastava Y, Venkatakrishna Bhatt H, Jhala C I, Nigam S K & Ashok Kumar, Arogya J Hlth Sci, XI (1985) 65.

