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Abstract:  The acidified water-chloroform extract of unriped fruits of Momordica charantia Linn. was tested for hypoglycemic activity at several dosage levels in normal and alloxan-induced diabetic rabbits.  The blood glucose was measured at 2 h interval for 10 h period by O-toluidine method.  The diabetic rabbits, a significant decrease in blood glucose level occurred at 10 and 20 mg/kg after intravenous injection whereas no hypoglycemic action was found in normal rabbits even at the high dosage of 20 mg/kg.  This pattern of the acidified water-chloroform extract action contrasted with that of tolbutamide which produced the hypoglycemic action only in normal rabbits.
Introduction

          Momordica charantia Linn. ( Family Cucurbitaceae), a commonly known as bitter gourd, which was widely cultivated in Thailand and other tropical countries was usually used as vegetable. 16,17,22  In addition, various parts of this herb were useful in folkloric medecine, one of which was the antidiabetics which has long been used in Puerto Rico. 5  The scientific studies of this plant began in 1941 by Rivera 18,19  who isolated the hypoglycemic principles in the alcoholic extract of the fruits of this plant. Since, then there were many investigators 1,3,7,-14,20,21,23,24  who were interested in the hypoglycemic action of this plant. Sharma et al. 20 administered the fruit juice to normal and alloxan-induced diabetic rabbits and reported a decrease in blood glucose of both groups. The hypoglycemic action of the fruit juice was confirmed in the pituitary extract induced diabetic rats which fed with glucose, 7 in non-diabetic rats and non-insulin dependent diabetic patients. 12  On the other hand, oral administration of the dried juice in normal rabbits showed no hypoglycemic effect either as an acute single dose or a chronic administration. However, it prolonged the action of tolbutamide. 10 Akhtar et al.1 studied the hypoglycemic action of dred fruit powder in normal and alloxan-induced diabetic rabbits and found that a lower dosage was required for normal animals.  They proposed that there might be more than one kind of active principles in the fruits of this plant.  In fact, Lotlikar and Rao13 had isolated a non-nitrogenous substances with aphytosterol like property named charantin, which brought about the hypoglycemic action 14 in normal rabbits by both oral and intravenous administration.  The structure of charantin was identified by Sucrow21 as (-D-glucosides of (-sitosterol and stigmasta-5, 25 diene-3(-ol in proportion of 1:1.  Moreover, an insulin like polypeptide was also isolated and identified from this plant. 3,9  Recently, Visarata and Ungsurungsie23 using a modified extraction method of Rivera18 have detected the steroidal compounds in acidified water-chloroform extract which exhibited antibacterial activity in vitro.24 Whether this extract could decrease blood glucose has not been reported.  Therefore, the present investigation was undertaken to study the hypoglycemic effect of the acidified water-chloroform extract in normal and alloxan-induced diabetic rabbits in comparison to the standard hypoglycemic drug, tolbutamide.

Materials and Methods
Large variety of M. charantia, fresh green fruits, (Figure 1) was obtained from vegetable markets in Bangkok area.  After the seeds were removed, the fruits were cut into small pieces and dried at 600C.  They were powdered and extracted according to the method described by Visarata and Ungsurungsie23 as shown in Figure 2.  The acidified water-chloroform extract was evaporated undtil dry and collected for pharmacological testing.  The extract was dissolved in normal saline solution before the injection was made intravenously into the rabbits.




Male adult healthy albino rabbits of local strain weighing 1.5-2.5 kg were used in this experiment.  The rabbits were kept in the animal room of the Department of Pharmacology and fed with commercial food and tap water ad libitum.  They were divided into 2 groups composed on normal and diabetic rabbits and were induced diabetes by injection 80 mg/kg of alloxan monohydrate intravenously.15 The blood glucose levels were determined daily for 7 days after the injection.  The blood glucose of more than 150 mg/100 ml was considered diabetes.  Any rabbits which were not diabetics were repeatedly injected with the same dose of alloxan until the blood glucose level was in the range of diabetes.




Both normal and diabetic rabbits were randomly divided into 5 groups of 6 animals each.  Group 1 was served as a control.  The rabbits were received 4 ml of normal saline intravenously.  Group 2, 3 and 4 were intraveously administered with a solution of acidified water-chloroform extract in normal saline at 5, 10 and 20 mg/kg respectively.  The last group was treated with tolbutamide 100 mg/kg orally.




Prior to testing, all rabbits were fasted for 14 h and 1 ml of blood samples were drawn from an ear vein into NaF-coated test tubes at 0, 2, 4, 6, 8 and 10 h.  The blood samples were centrifuged and the plasma were kept for the glucose determination by O-toluidine method.4 The blood glucose levels were measured at 2 h interval for a period of 10 h.




The blood glucose was expressed in mg/100 ml (Mean (  SEM). Changes in blood glucose levels of normal and diabetic rabbits at various time intervals (2, 4, 6, 8 and 10 h) from initial value before drug treatment (0 h) were analysed byusing paired Student’s test. P <0.01 was considered statistically significant.

Results
Effect of Momordica charantia Linn. and tolbutamide on blood glucose level in diabetic rabbits


Intravenous administration of 5 mg/kg acidified water-chloroform extract of M. charantia had no significant effect on blood glucose. However, the hypoglycemic action was observed at higher doses. At a dose of 10 mg/kg, the extract produces a significant decrease in blood glucose in the alloxan-induced diabetic rabbits at 8 and 10 h after the treatment. At 20 mg/kg, the significant decrease was seen earlier at 4 h and maintained for at least 10 h (Table 1). On the contrary, oral administration of tolbutamide at 100 mg/kg produced only a slight but not significant decrease in blood glucose as in the control group  (Table 1).

Effect of Momordica charantia Linn. and tolbutamide in the normal rabbits


In contrast to the diabetic rabbits, acidified water-chloroform extract at the same dosage produced no hypoglycemic action in the normal rabbits. As shown in Figure 3, the highest dsage at 20 mg/kg which significantly decreased the blood glucose level in diabetic rabbits with a maximum effect of about 30%, had no significant effect on the blood glucose level in normal rabbits. On the other hand, oral administration of tolbutamide at 100 mg/kg decreased the blood glucose level significantly abut 40% (Table 2) whereas there was no effect in the diabetic rabbits (Figure 4).
Discussion and Conclusion

The present experiment reveals that acidified water-chloroform extract of Momordica charantia produces a significant decrease of blood glucose level in alloxan-induced diabetic rabbits. However, higher dosages should be further tested in normal group. The hypoglycemic effect of this extract is obviously different from that of tolbutamide which produced a significant effect only in the normal rabbits. The major acute action of tolbutamide is able to stimulate a secretion of insulin from the pancreatic (-cell11 but is ineffective in completely pancreectomized or alloxan-induced diabetic animals.6, 11 Therefore, the hypoglycemic mechanism of the acidified water-chloroform extract of this plant is dfferent from tolbutamide and may be extra-pancreatic, a direct actin on glucose absorption and metaboism. It is also noted that this acidified water-chloroform extract has a slow onset, even thrugh the intravenous route it needs as much as 4 h to be effective. This is in contrast to a rapid action of the orally administered tolbutamide. However, both drugs have long duraion of action, which last for more than 10 h. Moreover, the pattern of blood glucose changes by acidified water-chloroform extract is different from that of charantin, a sterol glycoside which is isolated and identified by Lotlikar and Rao.13, 14 The intravenous (15 mg/kg) and oral (25 mg/kg) administration of charantin in normal fasting rabbits produced the same hypoglycemic effect whereas a variable response was observed in alloxan-diabetic rabbits. 14 Moreover, the hypoglycemic effect of charantin will only last for 4 h after which the blood sugar is tended to reach its same level before treatment.14


Besides charantin, an isolation of other active principles of a polypeptide class which has an insulin-like activity after subcutaneous and intramuscular injyuecton in diabetic patients have been reported.3, 9 although this polypeptide had been thought to be hydrolysed if the fruit juice was taken orally, many literatures reported its effectiveness.7, 12, 20 Therefore, this polypeptide may be acid resistant which can be experimentally proof. There may be some other active principles in the fruits of this plant beyond p-insulin like substances and charantin. One of which may be the steroidal substance which has been identified in the acidified water-chloroform extract.23 In addition to the hypoglycemic action, this extract has an advantageus antibacterial activity for the diabetic patients. An isolation and purification of these substances from acidified water-chloroform extract for pharmacological and toxicological studies are therefore worthwhile in order to elucidate the active principles in this extract. Since the fruits of Momordica charantia Linn. contain many active hypoglycemic components of different mechanisms, this plant may be very useful for the diabetic patients and further studies on this plant should be performed.
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