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Abstract: The effect of Momordica charantia on certain key hepatic enzymes was investigated using male Sprague-Dawley rats as the anmal model. Fruit juice and seed extract of Momordica charantia were administered orally at a daily dose of 1 ml/100 g body weight for 30 days under light ether anaesthesia while the control group received equivalent amounts of distilled water under conditions (n=10 in each case). Serum (-glutamyl transferase (P<0.001) and alkaline phosphatase (P<0.01-0.001) concentrations were found to be significantly elevated following oral administration of both the fruit juice the seed extract. Consistent significant hispathologic changes in the liver were not observed in either treatment group although the prevalence of dilation and/or congestion of the central vein sinusoidal system appeared to be twice as high following fruit juice treatment than in the other 2 groups. Thus, Momordica charantia may either contain hepatotoxins capable of causing cellular damage at the lolecular level without causing significant histopathological changes or the plant may have an enzyme inducing effect. 

1. Introduction

              According to the traditional system of medicine practiced in Sri Lanka, the fruit juice of Momordica charantia L. (Cucurbitaceae) is considered an effective oral hypoglycaemic agent in the management of diabetes mellitus. Furthermore, fruits of Momordica charantia are used as a common vegetable in Sri Lanka both by diabetics and non-diabetics. Even the diabetic diet in the state-owned hospitals frequently contains boiled, curried or fried Momordica charantia fruits. Recently commercial production of Momordica charantia capsules has begun, thus providing an easily available source for self medication. Although previous studies have confirmed the hypoglycaemic activity of the fruit juice of Momordica charantia, both in normal healthy rats and in maturity onset diabetics (Karunanayake et al, 1984; Welihinda et al, 1986) and the hypoglycaemic activity of the seeds of Momordica charantia in rabbits (Kedar and Chakrabarti, 1982), possible long term toxic effects of Momordica charantia have not been investigated. The present study was undertaken to investigate possible hepatotoxicity of the fruits of Momordica charantia, using male Sprague-Dawley rats as the animal model.

2. Materials and methods

21. Preparation of fruit juice and seed extract of Momordica charantia 

              The fruit juice of Momordica charantia was prepared from mature unripe fruits as described previously (Karunanayake et al, 1984). Seeds of Momordica charantia together with the placentae were crushed, liquefied, squeezed and filtered through a muslin cloth.

2.2 Animal experiments

              Male Sprague-Dawley rats, housed under standard conditions and fed with rat pellets (Moosaji’s Ltd, 34, W. A. D. Ramanayake Mawatha, Colombo 2) and water adaptogenic libitum, were used for this study. They were 5 months old and their body weights were 225 ( 25 g. Rats were divided randomly into 3 groups of 10 each, namely treatment group 1, treatment group 2 and the control group. Fruit juice to tratment group 1, seed extract to treatment group 2 and distilled water to the control group were administered orally at a daily dose of 1 ml/100 g body weight, for 30 days under light ether anaesthesia. The body weights of the treatment and control animals were recorded daily, and the dose of fruit juice, seed extract and distilled water was calculated according to the body weights. The animals were sacrificed and blood samples obtained by cardiac puncture for the estimation of key hepatic enzymes at the end of the experimental period. Furthermore, livers were collected for histopathological examination. Haematoxylin and eosin stained sections of the livers were subjected to hispathological examination.

2.3 Measurement of hepatic enzymes

              (-Glutamyl transferase, alkaline phosphatase, alanine aminotransferase and aspartate amino transferase concentrations were measured using methods described by Rosalki and Rau (1972), King et al. (1942) and Reitman and Frankel (1975), and respectively. The Student’s t-test was used in order to asses significant differences in enzymatic concentrations between various groups.

3. Results and discussion

              Neither the fruit juice nor the seed extract of Momordica charantia had any significant effect on weight gain of the animals (data not shown).

3.1 Hepatic enzymes

              Serum (-glutamyl transferase and alkaline phosphatase concentrations in the treatment group 1, treatment group 2, control group and the normal values established in our laboratory are shown in Fig.1 Serum (-glutamyl transferase concentrations (mean ( S. E. M.) were 3.83 ( 0.45, 3.43 ( 0.25, 1.36 ( 0.13 and 1.64 (0.14 U/l in the treatment groups 1 and 2, control and normal groups, respectively. Thus, oral administration of the fruit juice the seed extract led to a significant (P<0.001) increase in serum (-glutamyl transferase concentrations when compared with either the control group or the normal values. However, there was no significant difference in serum (-glutamyl transferase concentrations between the control and the normal groups. Serum alkaline phosphatase concentrations (mean ( S.E.M.) were 49.54 ( 1.09, 52.04 ( 1.01, 45.64 ( 0.63 and 42.24 ( 1.66 K-A Units/100 ml in the treatment groups 1 and 2, control and normal groups, respectively. Serum alkaline phosphatase concentrations were also significant increased following administration of fruit juice (P<0.01) and seed extract (P<0.001) when compared with the control and normal groups, but not significantly different between control and normal groups.

              (-Glutamyl transferase and alkaline phosphatase are membrane bound enzymes which are released unequally depending on the pathological phenomenon. The elevation of serum (-glutamyl transferase concentrations is regarded as one of the most sensitive indices of hepatic damage (Szczeklik et al, 1961) while serum alkaline phosphatase concentrations are known to be markedly increased in cholestasis and minimally increased in chronic hepatocellular disease (Wilkinson, 1976). In the present study, although serum alkaline phosphatase concentrations were significantly increased following administration of the fruit juice and the seed extract, this rise was not as marked as would be seen in cholestasis (Varley, Gowenlock and Bell, 1980).

              Serum alanine aminotransferase and aspartate aminotransferase concentrations (mean ( S.E.M.) in the treatment groups 1 and 2, control and normal groups were 17.15 ( 1.77, 18.23 ( 1.53, 15.16 ( 1.45, 12.7 ( 0.69 U/100 ml and 12.74 ( 1.08, 11.85 ( 1.18, 12.19 ( 1.22 and 11.7 ( 0.69 U/100 ml, respectively (Fig. 2). Serum alanine aminotransferase concentrations were not significant different following administration of the fruit juice or seed extract when compared with the control group. In contrast, compared with the normal group alanine aminotransferase concentrations were significant increased following administrations of the fruit juice (P<0.01) and the seed extract (P<0.001) and in the control group (P<0.01). Serum aspartate aminotrnaferase concentrations were not significant between any of the groups.

              Alanine aminotransferase is a cytoplasmic enzyme found in very high concentrations in the liver.  Aspartate aminotransferase is present in the cytoplasm as well as in the mitochondrion and is less specific than alanine aminotransferase as an indicator of hepatic damage (Wilkinsons, 1976). In the present study, none of the treatment, had any effect on aspartate aminotransferase concentrations possibly due to its rapid inactivation. However, chronic ether anaethesia led to a statiscally significant increase in alanine aminotransferase which appeared to be further increased by Momordica charantia although these cannot be considered pathologically high.

3.2 Histopathological changes in the liver

              Hepatocytes appeared to be normal in all 3 experimental groups except for mild degenerative changes seen perhaps due to post mortem autolysis in 20% of the animals treated with the fruit juice and in 30% of animals treated with the seed extract. Dilatation and/or congestion in the central veins alone, or in the central vein and in surrounding sinusoids, were seen in 60% of animals treated with the fruit juice, in 30% of animals treated with the seed extract and in the 30% of control animals. Dilatation and/or congestion of the portal vein sinusoidal system appeared to be comparable between the groups treated with the fruit juice (40%), seed extract (60%) and the control group (%)%). It may be that chronic ether anaesthesia led to some degree of dilatationjand/or congestion of both the central vein and portal vein sinusoidal system. Momordica charantia fruit juice may have enhanced the former while neither the fruit nor the seed extract had an effect on the latter. Infiltration by mononuclear inflammatory cells, mainly in the vicinity of portal tracts, were seen in 60% animals treated with the seed extract and in all control animals. Kupffer cells laden with bile pigments were seen in 30% of animals treated with the seed extract and in 40% of the control animals. The absence of these changes in the animals treated with the fruit juice is rather difficult to explain and may have been fortuitous.

              We have previously observed a rise in both (-glutamyl transferase and alkaline phosphatase levels without a concomitant significant change in liver histopathology following oral administration of Nigella sativa (Apiaceae) seeds and in the presence of hepatocyte degeneration following oral administration of Dregea volubilis (Asclepiadaceae) leaves (Tennekoon et al, 1991). Arseculeratna et al. (1981, 1985) have previously reported hepatic lesions following administration of 3 plants positive for and 5 plants negative for pyrrolizidine alkaloids. But they failed to measure hepatic enzyme concentrations in these studies. Previous workers have demonstrated an abortifacient activity in Momordica charantia seeds (Chan et al, 1984). However, apossible hepatotoxicity of Momordica charantia does not appear to have been investigated in spite of the observations more than 50 years ago, that high dose of an alcoholic extract led to enlargement and ulcers in the gall bladder and development of yellow areas in the liver (Rivera, 1942). In the present study serum (-glutamyl transferase and alkaline phosphatase concentrations were found to be significantly increased following oral administration of the fruit juice and seed extract of Momordica charantia but this was not associated with a consistent histopathological change in the liver. Higher prevalence of dilatation and/or congestion seen in the central vein sinusoidal system following treatment with the fruit juice in the majority of animals is unlikely to be related to elevated enzyme levels as treatment with seed extract also led to similar changes in enzymes, though the same histopathological features were less prevalent. Previously Rivera (1942) had concluded that Momordica charantia is injurious to the liver and the gall bladder. However, serum alkaline phosphatase concentrations seen in the present study did not reach the levels seen in cholestasis. We have previously observed a statistically significant increase in alkaline phosphatase not reaching 1.5 times the upper limit of normal which is the criteria for mild elevation in man (Varley, Gowenlock and Bell, 1980) even in the presence of hepatocyte degeneration (Tennekoon et al., 1991). It is possible that the severity of damage was less in the present study as dose of Momordica charantia used was small compared to the dose used by Rivera (1942). Thus it may be that Momordica charantia either causes hepatic damage at the molecular level resulting in significantly elevated (-glutamyl transferase and alkaline phosphatase concentrations or has enzyme inducing effect. In view of the wide use of Momordica charantia mas a hypoglycaemic agent in the traditional systems of medicine, further toxicity studies on this plant are urgently warranted.
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