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Bitter gourd (Momordica charantia L.) is a fruit that traditionally believe to have benefits on health. It is a widely used traditional remedy
for the treatment of diabetes. Bitter gourd is suggested for hyperglycemia treatment due to its ability to reduce glucose levels in the body.
Some of the bioactive compounds present in it possess anti diabetic effects. It contains phytochemicals with anti-diabetic properties such
as charantin, p-insulin and vicine. Hypoglycemic effects of bitter gourd have been shown in clinical studies. This review will focus on the

hyperglycemic properties of bitter gourd.

Keywords: Antidiabetic, bitter gourd, phytochemicals

1. Introduction

Bitter gourd (Memordica charantia), an annual fruity
vegetable, isa member of the Cucurbitaceae family and widely
grown in Asia, South America, India, Caribbean, East Africa,
Middle East and America (Sorifa, 2018). Bitter gourd is also
referred to as bitter melon, karela or balsam pear (Satkar et
al., 2013). It is one of nature's most bountiful gifts and is one
of the discarded vegetables just because of its bitter taste. It
is derived from the latin word Momordica means “to bite”
referring to the jagged edges of the leaves, which appear as if
they have been bitten (Anilakumar et al., 2015). In Ayurveda,
the fruit is considered as tonic, stomachic, stimulates
digestion, emetic, antibilious, laxative and alterative. Apart
from this, it is a powerful nutrient-dense plant composed
of a complex array of beneficial compounds. These include
phytochemicals, vitamins, minerals and antioxidants, which
all contribute to its remarkable versatility in treating a wide
range of ilinesses (Kumari et al., 2017). It has been used widely
in folk medicine as a remedy for diabetes (Kumar et al., 2010).
As per the estimates of the World Health Organization, around
422 million adults have a form of diabetes mellitus (WHO,
2016). Bitter gourd is a widely used traditional remedy for
hyperglycemia. While the medicinal properties of this plant
have been studied extensively using in vitro and animal
models, the clinical efficacy and safety in humans is needed
to be studied. Therefore, bitter gourd has the potential to
become a component of the diet for diabetic patients. This
review discusses the benefits of bitter gourd in the context
of diabetes.
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2. Chemical Constituents

Diabetes is a killer disease that affects humans of different
ages and different phytochemicals are found to be related
to anti-diabetic activity (Patel et al., 2006). The mixture of
steroidal saponins known as charantins, insulin-like peptides
and alkaloids are the hypoglycemic chemicals of Momordica
charantia and are mainly concentrated in the fruits (Raman
and Lau, 1996). Charantin is a mixture of two steroidal
saponin compounds (1:1) sitosteryl glucoside (C,.H_ 0,) and
stigmasteryl glucoside (C,.H,O,) known to have hypoglycemic
activity, which can be isolated from Momordica charantia
fruit (Paul and Raychaudhuri, 2010). It has been reported that
charantin on taking either orally or intravenously in rabbits
produces hypoglycemic effects (Lolitkar and Rao, 1966).
Protein P-insulin is a polypeptide consists of 166 amino acids
with a molecular weight of about 11,000 Dalton and is known
to have hypoglycemic effects. Khanna and Mohan (1973)
reported that besides the fruits, p-insulin was also found in
seeds and tissue cultures of Momordica charantia. Seeds of
bitter gourd contain pyrimidine nucleoside vicine (Dutta et al.,
1981 and Barron et al., 1982). Vicine has been found to induce
hypoglycemia in rats, when administered intraperitoneally.
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2.2. Vicine
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Bitter gourd has tremendous beneficial effects in the
treatment of diabetes. A number of studies were conducted
to show that three basic components of bitter gourd alkaloids,
steroidal and saponins, insulin-like compounds that provoked
hypoglycemic potential benefits for diabetes patients. The
effect of these chemical compounds becomes more efficient
in fruit parts where they are present in abundance (Yeh et
al., 2003). These hypoglycemic compounds either regulate
insulin release directly or alter glucose metabolism and its
insulin-like effect. These compounds improve blood sugar
levels by increasing glucose uptake and glycogen synthesis
in the liver, muscles and fat cells (Raman and Lau, 1996
and Harinantenaina et al., 2006). Bitter gourd contains
another bioactive compound i.e. lectin that has insulin-like
activity due to its linking together two insulin receptors.
This lectin lowers blood glucose concentrations by acting on
peripheral tissues and, similar to insulin’s effects in the brain,
suppressing appetite (Thakur and Sharma, 2016). Lectin is
considered a major contributor to the hypoglycemic effect
that develops after eating bitter gourd and it may be a way
of managing adult-onset diabetes. Lectin binding is non-
protein specific, and this is likely why bitter gourd has been
credited with immunostimulatory activity by linking receptors
that modulate the immune system, thereby stimulating said
receptors. The bioactive compounds present in fruit of bitter
gourd activate a protein called AMPK (AMP-activated protein
kinase a), which is well known for regulating fuel metabolism
and enabling glucose uptake processes which are impaired in
patients with diabetes (Anilakumar et al., 2015).

3. Clinical Studies

The hypoglycemic effect of these chemicals is more
pronounced in fruit, where they are present in higher
abundance. These hypoglycemic compounds either regulate
insulin release directly or alter glucose metabolism and its
insulin-like effect (Upadhyay et al., 2015). Ahmed et al. (1998)
reported that there was a significant increase in the number
of cells in the pancreas of streptozotocin-induced diabetic rats
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after treatment with 8 weeks of bitter gourd fruit juice. Dietary
fiber has been reported to increase short-chain fatty acids
(SCFAs) production. This SCFA is able to decrease postprandial
glucose levels by increasing blood free fatty acids. This free
fatty acid can inhibit glucose metabolism through GLUT4
transporter activity inhibition (Kelley and Mandarino, 2000).
A significant increase was found in the number of cells in
pancreas of streptozotocin induced diabetic rats after 8 weeks
of bitter gourd fruit juice treatment (Ahmed el al., 2001).

The beneficial hypoglycemic effects of fruit pulp, seed and
whole plant extracts have also been documented in rat
(Jayasooriya et al., 2000; Ojewole et al., 2005). Sureshkumar et
al. (2003) studied the effect of bitter gourd on streptozotocin-
induced diabetic rats with particular emphasis on kidney
heparin sulfate. It was observed that bitter gourd extracts
remarkably lowered the blood sugar in diabetic rats (Virdi et
al., 2003; Batran et al., 2006).

Bitter gourd fruit feeding decreased blood glucose levels on
the hyperglycemia rats group due to the effect of glucose
metabolism. Bitter gourd fruit suppressed the increase of
blood glucose was presumably related to the existence
of pectin and other dietary fiber (Rohajatien et al., 2018).
Predominant soluble fiber in the bitter gourd is pectin. Pectin is
able to form high viscosity in the digestive tract thus decreases
postprandial blood glucose by inhibiting glucose absorption.
Gel structure of pectin entraps nutrients absorption (Nugent,
2005).

Bitter gourd fruit aqueous extract has a significant role in
alleviating kidney damage in the streptozotocin-induced
diabetic rats (Abdollahi et al., 2011). Administration of alcohol
of an extract of bitter gourd produced a dose-dependent
decrease in blood glucose levels in Alloxan induced rabbits.
There was a significant fall in blood sugar level in high dose
(1.5 gm kg?) in comparison to low dose (0.5 gm kg*) and
median dose (1 gm kg?) shown by LSD test. Recently, 8 new
cucurbitane-type glycosides were isolated by bioactivity-
guided fractionation that also exhibited a hypoglycemic
effect in vitro (Zhang et al., 2014). Khanna and Mohan (1973)
reported the presence of p-insulin in seeds and tissue cultures
of bitter gourd. Charantin-rich extract is a potential agent for
increasing insulin-sensitivity in type 2 diabetic (T2D) patients
(Wang et al., 2014). Similarly, in vivo clinical human research,
oral digestion of bitter gourd plants shown low toxicity (Rathi
et al.,, 2002).

4. Conclusion

A lot has been written about the beneficial aspects of bitter
gourd in the treatment of diabetes as it is a host of bitter
chemicals in which, which are hypoglycemicin action. Doctors
all over the world are recommending bitter gourd juice early
in the morning or to include it in the daily diet. Regular
consumption of bitter gourd over a period of time helps to
bring the blood sugar level down. The hypoglycemic effects of
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bitter gourd have been well documented in the clinical studies.
Hence, bitter gourd is found to be extremely effective in the
treatment of diabetes.
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