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Abstract: Unripe fruits, seeds and aerial parts of Momordica charantia Linn.
(Cucurbitaceae) have been used in various parts of the world to treat diabetes. Oral
administration of the fruit juice or seed powder causes a reduction in fasting blood
glucose and improves glucose tolerance in normal and diabetic animals and in humans.
Animal and in vitro data support both insulin secretagogue and insulinomimetic activity
of the fruit. However, enhanced insulin levels in vivo in response to its administration
have not been observed. Although a wide range of compounds has been isolated from
Momordica charantia, notably steroidal compounds and proteins, the orally active antidiabetic principle has not been adequately identified. A polypeptide, p-insulin, produces
hypoglycaemic effects in humans and animals on subcutaneous injection, but oral
activity is questionable. Other reported hypoglycaemic principles from Momordica
charantia include the sterol glucoside mixture charatin (fruit) and the pyrimidine
nucleoside vicine (seeds). However these are only effective at doses too high to account
for all the activity of the plant extract. Principal toxicity of Momordica charantia in
animals is to the liver and reproductive system. These effects have not been reported in
humans despite widespread use of the fruit medicinally and as a vegetable.
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Introduction
Many plants have been used for the treatment of diabetes mellitus in traditional
systems of medicine throughout the world. Indeed, along with dietary measures, plant
preparation formed the basis of the treatment of the disease until the introduction of
insulin in 1922. A number of review article have been published on the traditional use of
plants in diabetes (Swanston-Flatt ẹt al., 1991; Bailey and Day, 1989) and on plants and
phytochemicals whose reputed hypoglycaemic effects have been scientifically
investigated (Perl, 1988; Handa ẹt al., 1989; Day, 1990; Marles and Farnsworth, 1995).
The unripe fruit and seeds of Momordica charantia L. (Cucurbitaceae) have been
the subject of over a hundred scientific articles describing their pharmacological or
phytochemical properties. The aim of this review is to summarize the evidence for the
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anti-diabetic properties of Momordica charantia, present its known phytochemical
constituents and discuss the possible correlation between the two.
Habitat and traditional uses
The native country of Momordica charantia is uncertain, but the plant is
cultivated throughout the tropics, particularly in India, China, East Africa and Central
and South America (Walters and Decker-Walters, 1988). It is occasionally grown as an
ornamental creeper, but more commonly cultivated for the use of the unripe fruit as a
vegetable. The fruit has a number of different local names – bitter gourd, bitter-melon,
balsam-pear, cundeamor (South America), karela (India), carilla or goo-fah (Jamaica);
the reported spelling of the local names is often variable. The wild variety (M. charantia
var. abbreviata) grows as a weed in the West Indies, where the plant is known as
cerasee (Jamaica) or sorossie (Dominican Republic). This variety has smaller fruit than
the Indian one. The term karela is used throughout this review to denote all varieties of
the fruit since in the majority of studies the type used has not been specified.
In addition to its major use as an anti-diabetic agent, karela has been used in
India and Sri Lanka as a tonic, emetic and laxative (Nadkarni, 1982). Both the
cultivated and wild forms are used for this purpose (Bailey ẹt al., 1986). In South /
Central America, cerasee fruit or tea (see below) is used for diabetes, colds and fevers,
stomach aches, constipation in children and the induction of abortion (Arvigo and Balick,
1993; West ẹt al., 1971). Traditional Chinese uses for the fruit, seeds, vines and leaves
include gastroenteritis, diabetes, tumors and some viral infections (Zhang, 1992a).
When used as an anti-diabetic remedy, karela juice prepared by crushing and
straining the unripe fruit (ea. 50 ml) is taken once or twice a day. Fried karela may also
be consumed. Cerasee on the other hand, is taken as a decoction or “tea” (hot water
extract) of the aerial parts of the plants, free of large fruit (Bailey et al., 1986).
Studies in human subjects
Karela fruit. To date, no large-scale clinical trial has been reported on the antidiabetic effects of karela, but a number of studies using small groups of diabetic patients
have been conducted. Both non-insulin-dependent diabetes mellitus (NIDDM, Type II,
maturity onset) and insulin-dependent (IDDM, Type I, juvenile onset) patients have
participated.
Kirti et al. (1982) have described some early studies (1950-1974) carried out in
India and the Caribbean, in which karela’s anti-diabetic activity was observed. More
recent interest was aroused when Aslam and Stockley (1979) reported a case of a
possible interaction, in the form of decreased glycosuria, between a curry containing
karela and the anti-diabetic drug chlorpropamide taken by the Asian NIDDM patient.
Following this, Leatherdale et al. (1981) carried out a study in 9 Asian NIDDM
outpatients living in the United Kingdom. Acute administration of karela juice with a
glucose load resulted in a significant improvement in glucose tolerance without
increasing the insulin levels in the blood. Daily consumption of fried karela for 8 to 11
weeks had a similar, through not statistically significant, effect. Nevertheless, there was
a significant reduction in glycosylated haemoglobin, indicating an improved control of
blood glucose levels over this period.
Further evidence for a beneficial chronic effects is that an improvement in both
glucose tolerance, and fasting blood glucose levels was observed in 8 NIDDM patients
following 7 weeks of daily consumption of powdered karela fruit (Akhtar, 1982).
Srivastava et al. (1993) reported that 3-7 weeks treatment of diabetics with powdered
fruit, led to a mean fall of 25% (range 11-48%) in post-prandial blood glucose levels.
There was a marked fall in both blood and urine sugar over 7 weeks in a group treated
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with an aqueous extract of the fruit. Glycosylated haemoglobin showed a significant
reduction by the end of the trial.
By contrast, Kirti et al. (1982), reported that whilst karela (acute or chronic)
resulted in a reduction in glycosuria, there was no effect on blood glucose. However in
their experiments, blood glucose levels were measured two hours after the
administration of karela extract and by this time any effects of the fruit may have
diminished. The earlier work of Leatherdale et al. (1981), suggested that improved
glucose tolerance is most marked within the first
90 minutes of karela administration.
Inter-patient variation may also explain a poor response to karela; Welihinda et al.
(1986) reported that karela juice significantly improved glucose tolerance in only 13 of
the 18 patients tested.
P-insulin. In 1974, Khanna et al., isolated a polypeptide (p-insulin or v-insulin)
from karela. A significant hypoglycaemic effect was observed in 6 IDDM, 1 NIDDM and 2
asymptomatic diabetics administered p-insulin subcutaneously (Baldwa et al., 1977). In
a later study by Khanna et al. (1981) subcutaneous p –insulin led to a significant fall in
blood glucose in 11 IDDM patients, whereas a similar effect in 8 NIDDM patients did not
reach statistical significance. One IDDM patient was reported to have been maintained
on p-insulin for 5 months with no complaints of side effects.
Karela seeds. Oral administration of powdered karela seeds produced a
significant reduction in post-prandial blood sugar values in 14 NIDDM and 6 IDDM
patients (Grover and Gupta, 1990 ).
In vivo studies in laboratory animals
Studies using laboratory animals have included normal animals of various
species, and those in which diabetes mellitus has been induced by administration of
alloxan or streptozotocin (STZ). These two drugs are known to selectively damage beta
cells of the pancreas, resulting in partial or virtual loss of insulin production (Fischer,
1985).
Karela juice or extract. The three main animals species in which the effects of
karela juice or karela solvent extracts have been investigated are the rabbit, rat and
mouse.
Rabbit Model. One of the earliest reports of karela’s activity was by Sharma et
al. (1960) who reported trhat the juice caused an improvement in glucose tolerance in
alloxan diabetic but not normal animals. Somewhat in contrast to this, Akhtar et al.
(1981) found that dried karela fruit caused a significant dose dependent decrease in
blood glucose and that a higher minimum dose was required for alloxan-treated rabbits
than normal ones. However, Kulkarni and Gaitonde (1962) saw no reduction in fasting
glucose levels on either acute or chronic administration of dried karela juice to normal
rabbits. These conflicting results may be due to variations in blood sampling times and
dosages of both karela and alloxan.
A number of solvent extracts of karela have also been tested. Intravenous
administration of a chloroform soluble extract of the juice resulted in a marked
hypoglycaemic effect in alloxan-treated but not normal rabbits. (Tiangda et al., 1987).
This may be an indication of greater pancreatic β-cell sensitivity to karela in alloxan
treated animals. Glucose tolerance in alloxan recovered rabbits was improved by oarl
administration of a benzene extract of karela, but not an ethanolic one (Venkanna Babu
et al., 1988). Three non-sapogenic hypoglycaemic and 1 hyperglycaemic principles were
reported to have been isolated from karela, but their identities were not given.
Rat model. Rat models have been widely used to study the effects of karela
juice and its extracts. Improved glucose tolerance on acute administration of the juice
has been demonstrated in normal rats (Karunanayake et al., 1984; Chandrasekar et al.,
1989) and in rats anterior pituitary extract-induced hyperglycaemia (Gupta, 1963).
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Chronic administration over 30 days lowered the mean glucose tolerance in a group of
STZ-treated rats, but this did not reach statistical significance (Karunanayake et al.,
1990).
Higashino et al. (1992) found that a polar solvent extract of karela improved
tolerance of both orally and intraperitoneally administered glucose, suggesting that a
mechanism involving impaired glucose absorption from the gastro-intestinal tract was
involved. Ali et al. (1993a) demonstrated that improved glucose tolerance only occurred
in NIDDM-model STZ-treated rats and not those in which IDDM had been induced with a
higher dose of STZ. This suggests an insulin secretagogue activity by karela. However,
Leatherdale et al. (1981) found no significant increase in insulin levels in response to
karela treatment in normal rats.
As well as improved glucose tolerance, a hypoglycaemic effect on acute
administration of karela juice in fasted rats has been demonstrated in both normal
(Leatehdale et al., 1981; Karunanayake et al., 1984; Chandrasekar et al., 1989) and
STZ-treated animals (Higashino et al., 1992). However, Ali et al. (1993) found that very
high doses of STZ can abolish the effect of karela. In alloxan induced diabetic rats,
chronic administration of karela for 20 days was found to lower blood glucose
significantly in a dose dependent manner (Srivastava et al., 1987, 1988, 1993).
However, Platel et al. (1993) found that 8 weeks administration of freeze-dried fruit to
normal animals did not affect blood glucose levels, possibly due to the operation of
normal homeostatic mechanism. Karela juice administered prior to alloxan did not
protect the animals from the induction of hyperglycaemia (Sharma et al., 1960).
Other potential beneficial effects of karela administration include lowering of
serum cholesterol in normal rats (Platel et al., 1993) and delayed cataractogenesis in
STZ-diabetic animals (Srivastava et al., 1987, 1988, 1993).
Mouse model. In normal mice, treatment with karela extracts resulted in
improved glucose tolerance using either orally or intraperitoneally administered glucose.
There was no significance difference observed between insulin levels in treated and
control animals. (Day et al., 1990). A hypoglycaemic effect of the juice in STZ-treated
animals was also demonstrated. The results of fractionation studies implied the presence
of more than one active component, possibly alkaloidal in nature (structure not given).
P-insulin. Subcutaneous administration of polypeptide, p-insulin, isolated from
karela to fasted gerbils and langurs caused a significant fall in blood glucose (Khanna et
al., 1981).
Charantin. Charantin ( Fig. 1 ), a mixture of sitosterol and stigmastadienol
glucosides was isolated fro karela by Lotlikar and Rajarama Rao ( 1960/61 ) in
approximately 0.01% yield. A decrease in blood glucose concentration was found when
charantin was administered to fasted normal rabbits orally or intravenously. However,
the data was obtained using only one or two animals at each dosage level and no
controls were carried out. In a more elaborate study (Lotlikar and Rajarama Rao, 1966),
charantin administered to normal rabbits intravenously or orally produced a gradual but
significant fall in blood sugar. In alloxan diabetic rabbits, the effects were more erratic.
Pancreatectomy was found to reduce but not abolish the hypoglycaemic effect of
charantin (Lotlikar and Rajarama Rao, 1966), indicating a dual mechanism of action.
Karela seed. As in human subjects (Grover and Gupa, 1990), karela seed was
found to lower blood glucose levels in STZ induced diabetic RABBITS (Kedar and
Chakrabarti, 1982). The seed also reversed low muscle and liver glycogen and elevated
serum cholesterol, fatty acids and triglycerides induced by STZ. Polar solvent (methanol,
50% aqueous ethanol, normal saline) extract of karela seed showed a significant
hypoglycaemic effect in fasted albino rats (Dubey et al., 1987). The methanol and saline
extracts were also able to reduce adrenaline-induced hyperglycaemia. In both cases, the
methanol extract was the most potent. However, Ali et al. (1993a) reported that a
methanolic extract of the seed did not reduce blood glucose levels in fasting or postprandial states in normal and STZ-treated IDDM rats.
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Vicine. Vicine (Fig. 2) has been isolated from the seeds of karela in 0.6% yield
(Handa et al., 1990). Intraperitoneal administration of vicine caused a hypoglycaemic
response in normal fasting albino rats. The dose used was equivalent to about five times
the amount of seed administered orally by Kedar and Chakrabarti (1982) to obtain a
response.
Karela vines and aerial parts. Cerasee tea (prepared from the vines) was
found to lower basal glucose concentrations and to improve glucose tolerance in normal
mice (Bailey et al., 1985), with no significant change in the plasma insulin level. A
hypoglycaemic response was also observed in STZ-treated mice. When cerasee tea
substituted for drinking water for 12 days, glucose tolerance measured on day 13 was
improved. More recently, Ali et al. (1993a) tested methanolic and saponin-free
methanolic extract of the whole plant of Momordica charantia in normal rats. Not effects
were seen on fasting blood glucose.
Effects on tissue and enzymes; possible mode of action
Attempts have been made to obtain further information on the mode of action of
karela fruit and seeds through experiments using enzymes, tissues or cells in vitro or
examining organs isolated from karela treated animals. Karela fruit and seed preparation
have a number of biological effects in vitro (Table 1), which may give an indications of
their mode of action.
Glucose absorption. A theoretical means by which glucose tolerance can be
improved is by decreased absorption of glucose from the gut. Meir and Yaniv (1985)
reported that glucose uptake by inverted gut was inhibited in the presence of extracts of
karela fruit. However, from the in vivo work of Day et al. (1990) and Higashino et al.
(1992) it would appear that this in not the mechanism involved in the action of karela
since tolerance of intraperitoneally administered glucose is also improved. There have
been no studies reported to date on effects of karela on enzymes involved in the
digestion of carbohydrates, e.g. α-amylase.
Insulin secretion. In a number of in vitro studies (Welihinda et al., 1982a, b;
Ali et al., 1993 b; Mosihuzzaman et al., 1994), extract from the fruit have been found to
stimulate insulin release from isolated pancreatic islet cells. The responsiveness of STZ
and alloxan treated animals to karela, would seem to suggest that pancreatic stimulation
is not involved. However, it must be noted that STZ and alloxan treatment may not
result in complete destruction of pancreatic β-cells. For instance, in the study by Kedar
and Chakrabarti (1982), STZ-treated animals were responsive to glibenclamide, which
acts by stimulation of insulin release from the pancreas. In addition, Ali et al. (1993a)
found that the effects of karela could be abolished by treating the animals with a higher
dose of STZ. In some studies (Sharma et al., 1960; Tiangda et al., 1987) alloxan treated
rabbits were more responsive to karela extracts than normal animals. This may include a
sensation of the β-cells to karela by alloxan. However, it should be noted that increased
insulin levels have not been observed in karela treated mice (Day et al., 1990), rats or
humans (Leatherdale et al., 1981) in vivo.
Insulinomimetic effects. Karela juice shows certain insulinomimetic effects
such as increased glucose uptake into muscle, stimulation of lipogenesis, and inhibition
of lipolysis on tissue preparation in vitro (Table 1). In vitro tests on tissues taken from
animals treated with karela have also shown a depression of hepatic gluconcogenetic
enzymes, and increased liver and muscle glycogen.
There is conflicting data on effects of karela extracts on tissue respiration. Welihinda and
Karunanayake (1986) found that karela juice did not show any effect on tissue
respiration by diaphragm muscle in vitro. However. Meir and Yaniv (1985) reported that
karela inhibited the oxidation of glucose by liver tissue, possibly at the first step in
glycolysis i.e. phosphorylation by hexakinase. These contradictory results may be due to
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difference in the tissue, methodology and type of karela preparation used. A more
reliable indicator of effect of karela on tissue respiration may be that demonstrated by
Shibib et al. (1993). Liver glucose –6-phosphate dehydrogenase (G6PD-6-PDH) activity
was elevated on in vivo administration of karela ethanolic extract by gastric intubation.
This would enhance the utilization of glucose by the liver leading to a lower in blood
glucose.
The lipogenic and anti-lipolytic effects of karela juice in vitro are shared by seed
extracts. A saponin (not identified) and proteins have been found to account for the in
vitro effects of the seeds. The proteins are believed to be lectins; the abortifacient
proteins α- and β-momorcharin also found in the seeds are not active in this assay
(Wong et al., 1985 a, b). However, against this, Welihinda and Karunanayake (1986)
reported that adipose tissue of karela treated rats did not differ significantly in
triglyceride content from that of control animals.
Thus, inhibition of glucose absorption, insulin secretagogue activity and
insulinomimetic effects have been attributed to karela in in vitro tests. However, not all
of these have been fully supported by in vivo data, probably due to the compounds
showing activity in vitro not being bioavailable in vivo.
Phytochemicals isolated from Momordica charantia and their relationship to its
anti-diabetic effects
Since the early 1960’s a number of phytochemicals have been isolated from
Momordica charantia fuit, seeds and whole plants. A review of the known constituents
was published in 1989 (Fiche Espece, 1989). This data and supplementary information
are given in Tables 2-4. In some cases biological activities such as insulinomimetic
properties, protein synthesis inhibition, or insect attractant effects have been associated
with the pure compounds e.g. saponins or proteins. Possible identities, which emerge for
the hypoglycaemic principle in Momordica charantia, are steroidal glycosides,
insulinomimetic kectins and alkaloids: the evidence relating to each of these is discussed
below.
Steroidal glycosides. The earliest reported active constituent of karela fruit was
“Charantin” (Fig. 1), a mixture of glucosides of sitosterol and 5.25 stigmastadien-3β-ol
(Lotlikar and Rajarama Rao, 1960/61, 1966). However, it is important to note that the
dose of charantin required to elicit a hypoglycaemic response in rabbits was equivalent
to 180 to 315 g of fruit orally and 81 g fruit intravenously, whereas the hypoglycaemic
effect can be seen in rabbits with about 10 to 15 g of the fruit per kg body weight.
In 1975, Olaniyi isolated a substance “foetidin,” from the whole plant of
Momordica foetida, which was found to be identical in composition to charantin. Marquis
et al. (1977) claimed that at 18 hours from administration, foetidin lowered blood
glucose in fasting rats in an effect comparable to insulin. This claim is often quoted in
the literature as support that the steroidal mixture is the active principle of Momordica
charantia. However, a closer examination of the original data presented in the paper
shows that foetidin was not significantly different from control at time points other than
the 18-hour sample.
It is known that Momordica charantia fruit, seeds and vines contain other
steroidal glycosides (momordicosides and momordicines; Table 2-4, Fig. 3 and 4). A
saponin fraction from the seeds of karela showed insulinomimetic effects in vitro (Wong
et al., 1985; Ng et al., 1986 b). The contribution of steroidal constituents other than
charantin to the in vivo anti diabetic effects of Momordica charantia has not been
evaluated.
Insulinomimetic proteins. In vitro insulinomimetic effects have been observed
with fruit proteins (Table 3). The active seed protein is believed to be a galactose
binding lectin (Table 3). Khanna et al., (1981) reported that an 11 k Dalton protein (p6

insulin or v-insulin) caused hypoglycaemia in man and laboratory animals on parenteral
administration.
Proteins are generally considered to be inactive when administered by the oral
route, as they would undergo extensive digestion by proteolytic enzymes. Thus the
possibility of a polypetide being responsible for the hypoglycaemic effects of the fruit or
seeds when given orally must be viewed with some skepticism. However, against this,
there is some evidence (Pusztai, 1986) that lectins may be absorbed into the
bloodstream from the gasto-intestinal tract. Khanna et al., (1985) has stated without
any supporting data that p-insulin is also effective orally.
Alkaloids.
Day et al., (1990) reported that hypoglycaemic activity of
fractionated karela fruit juice resided in an alkaloid-rich fraction. The alkaloids have not
been isolated or characterized. The pyrimidine nucleoside vicine (Fig. 2) has been
isolated from the seeds (Dutta et al., 1981; Barron et al., 1982). This “alkaloid” has
been found to induce hypoglycaemia in rats in an intraperitoneal dose equivalent to 16 g
seeds per kg body weight. Thus vicine may not account for all the activity of the seeds.
Kakra compounds. Srivastava et al., (1993) isolated three non-steroidal
hypoglycaemic compounds (Kakra 1 b, 111 a and 111 b) from the fruit which differ from
earlier reported principles, ie. p-insulin or charantin. The structure of these compounds
was not elucidated.

Other pharmacological and toxicological properties
A number of effects of Momordica charantia unrelated to diabetes have been
investigated. No data is available on standard toxicity parameters e.g. I.D. 50 values of
the juice, seeds or plants. However some information on toxicity is available from
observations made during experimental or clinical use of Momordica charantia extracts
in animals or humans.
Anti-cancer. Protein fractions obtained from the fruit and seed of Momordica
charantia have the ability to inhibit cell growth, guanylate eyelase activity and ribosomal
activity (Table 2,3). West et al., (1971) demonstrated inhibitory effects of whole plant
extracts on seedling root growth, division of fertilized sea urchin eggs, rat foetal growth
(if injected on day of mating) and the growth of Hep 2 cells in culture. They also report a
single case study of a leukemia patient in whom regular intake of the extract led to a fall
in white blood cell count, and an increase in blood haemoglobin.
Antivirals. The growth of herpes simplex virus I (Foa Tomasi et al., 1982) and
human immunodeficiency virus I (Lifson et al., 1988; Lee-Huang et al., 1990) is
inhibited by karela extracts. Increased T-cell count and a normalization of the CD 4/CD
8 ratio seemed to occur in three HIV positive patients given regular doses of karela juice
(Zhang, 1992 b). The juice was administered as a retained enema i.e. rectally. This
may explain its apparent effectiveness since the active anti-viral components of
Momordica charantia are believed (Zhang, 1992 b) to be the proteins α and βmomorcharin and MAP (Table 3), which would be expected to undergo hydrolysis by
pancreatic enzymes if administered by the oral route.
Analgesic Effects. A methanolic extract of the seeds from unripe fruit has been
shown to produce a marked dose-dependent analgesic effect in mice and a much weaker
effect in rats (Biswas et al., 1991), but using different test systems for the two species.
Naloxone pretreatment failed to modify the analgesic response, suggesting the opioid
receptors were not involved.
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Anti-inflammatory effects. A dose related anti-inflammatory effect has been
demonstrated using carageenin-induced rat hind-paw oedema (Lal et al., 1990). Free
radical seavenging activity of the juice in vitro (Rao, 1991) may be involved.
Hypotensive action. “Cerasee” (aerial parts of Momordica charantia) extract
showed a marked transient depressor effect on injection to the anesthetized dog (Feng
et al., 1962). Gamma amino butyric acid has been suggested to be responsible for this
effect (Durand et al., 1962).
Anti-fertility effects. Oral administration of karela fruit extract (1.75 g/day for
60 days) to male dogs resulted in testicular lesions and mass atrophy of spermatogenic
elements (Dixit et al., 1978). Serumenzyme were normal implying that an infertility
state was induced without altering general metabolic activity in the animal.
A study by Stepka et al. (1974) found that daily oral administration of the fresh
juice Momordica (species not stated) leaves to a group of female mice reduced the
fertility rate. This was reversed on withdrawal of the treatment. No pathological changes
were seen in any of the maternal organs, but in some cases, concepti were seen as
necrotic masses. In more recent work proteins capable of inducing abortions (α and β
momorcharins) and necrosis of placental trophoblasts have been isolated from
Momordica charantia seeds (Table 3). It is possible that similar proteins occur in the
leaves. Uterine bleeding has been induced in pregnant rats given karela juice (6 ml/kg)
orally (Zhang 1992 b), while 2 pregnant rabbits given karela juice (6 ml/kg) suffered
uterine haemorrhage and death within a few hours (Sharma et al., 1960). No such
effect was noted in non-pregnant females.
Effects on growth, blood and serum lipids. Chronic administration of karela
extract (1.75 g orally per day for 20-60 days) to dogs resulted in elevated levels of
serum cholesterol and non-esterified fatty acids, but no significant changes in body
weight or serum enzymes (dixit et al., 1978). Rats maintained on a diet containing
freeze-dried karela for 8 weeks showed no change in food consumption rate or growth
rate (Platel et al., 1993). At the end of this period, organ weights (liver, kidney, testes,
spleen, adrenals and heart) were similar to those of control animals. Blood cell counts,
cell volume and haemoglobin parameters showed no significant difference to controls
and remained within the normal range. However in this study, there was a significant
decrease in blood cholesterol.
Hepatotoxicity. Following the administration of karela juice and seed extract to
rats (10 ml/kg body weight daily for 30 days), serum γ-glutamyl transferase and
alkaline phosphatase was significantly elevated, but consistent histopathological defects
were not observed in the liver (Tennekoon et al., 1994). Therefore the eleated enzymes
could either be due to mechanisms not obvious at the histological level or to enzyme
induction. The prevalence of dilatation and/or congestion in the hepatic central veins and
associated sinusoids was twice as high in the juice treated group as in the seed extract
treated and control groups. Ng et al. (1994) have found that α- and β-momorcharins can
induce cytoplasmic blebs and other morphological changes in rat hepatocyte in vitro.
Secretion of various enzyme markers of cell damage is also raised.
Fatal doses in animals. Continuous single or twice daily oral administration of
karela juice (6 ml/kg body weight) to 6 rabbits, died within a few hours of receiving this
dose (Sharma et al., 1960). Rats given karela juice (18-40 ml/kg body weight, by
intraperitoneal route) became sluggish and died within 6-18 hours. Zhang (1992 b)
reported that pregnant rats died within a few hours of receiving karela juice (6 ml/kg
body weight) orally. In normal and alloxan diabetic rats given the same dose daily, 8090% died within 5-23 days. Abdominal injection of the juice at (15 ml/kg body weight)
caused death in 6-18 hours. In rabbits receiving 10 ml/kg orally per day, the majorities
were reported to have shown toxic effects, although the nature of these effects was not
given in the paper.
Toxicity in humans. Although toxicity has been observed in some animal
studies, if extrapolated to humans, the relevance of the dose and route of administration
8

must be considered. A dose of 6-10 ml/kg would represent a dose of 400 ml-1000 ml for
an adult. The normal adult dose is 50 ml, given orally. There are no published reports of
fatal or serious effects in adults at this dose.
Patel et al. (1968) reported that administration of the juice or dried juice powder
9equivalent to 250-500 g of the fruit) to diabetic patients led to abdominal pain and
diarrhea. Zhang (1992) has used orally or rectally administered fruit juice to treat HIVpositive patients. He reports that there is very low clinical toxicity. A patients who had
been given the juice daily for over three years did not show any change in the blood
chemistry or any other untoward effect. Liver, kidney, heart or blood abnormalities have
not been reported in any of Zhang’s patients despite long term use of Momordica
charantia fruit juice.
The only report of a potential fatal reaction in humans is hypoglycaemic coma
induced in two small children (Hulin et al., 1988a b). The children aged three and four
required urgent medical attention following ingestion of a water extract of Momordica
charantia leaves and vines. In both cases, the Sorrosi (cerasee) tea had been
administered by their mothers early in the morning, before any other food was
consumed. Between 1-2 hours after ingestion, the children experienced convulsions
followed by coma. Blood glucose was in the region of 1 mM (normal range 3.8-5.5 nM).
Both patients recovered following treatment.
Conclusion
The fruit seeds and aerial parts of Momordica charantia Linn have been used as
an anti-diabetic remedy in a number of areas of the world notably India, Sri Lanka,
China and the West Indies. Limited studies on humans have shown that karela fruit juice
reduces fasting blood glucose and improves glucose tolerance on acute administration.
Prolonged administration causes a lowering of glycosylated haemoglobin in the blood
and decreasing glycosuria and basal glycaemia. The hypoglycaemic and antihyperglycaemic effects of karela fruit and seeds have also been demonstrated in animal
models. Through evidence from animal and in vitro studies, there is support for both
insulin secretagogue and insulinomimetric activity of the fruit. However, enhanced
insulin levels in vivo in response to administration of karela have not been observed.
A wide range of compounds has been isolated from Momordica charantia
fruit, seeds and vines, notably saponins and proteins. Suggested hypoglycaemic
compounds include a polypeptide (p-insulin), a steroid mixture (charantin) and a
pyrimidine nucleoside (vicine). However, none of these is fully supported as a sole active
constituent by the scientific data available. It is possible that a number of active
constituents with a range of biological effects beneficial to diabetes are present in the
fruit.
Principal toxic properties of karela juice noted in animals are anti-fertility
effects and hepatoxicity, with death occurring on chronic oral treatment with doses of
the order of 6 ml/kg body weight. Pregnant females were particularly susceptible.
Encouragingly, similar effects have not been reported in humans despite widespread use
of the fruit juice both as a medicinal plant and as a vegetable.
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