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ABSTRACT

Momordica charantia herb belongs to a Cucurbitaceae family that is also known as bitter melon, karela, and pare.
It may be found in tropical and subtropical areas all over the world. It has a long history of usage as both food and
medicinal. Momordica charantia has been used to treat a variety of ailments from ancient times to the present. M.
charantia has been shown to exhibit antihyperglycemic, antibacterial, antiviral, antitumor, immunomodulation,
antioxidant, antidiabetic, anthelmintic, antimutagenic, antiulcer, antilipolytic, antifertility, hepatoprotective,
anticancer, and anti-inflammatory effects. Proteins, polysaccharides, flavonoids, triterpenes, saponins, ascorbic
acid, and steroids are among the phytochemicals found in this plant. Bitter melon generates p-insulin, a molecule
that has a molecular structure similar to insulin. It also contains steroidal saponins like charantin, which help to
control blood sugar levels. To completely treat piles, momordica charantia leaf juice was utilized. Momordica
charantia is utilized as a blood purifier due to its bitter tonic properties. In this review, a description of the plant
Momordica charantia, its chemical constituents as well as its pharmacological activities will be highlighted.
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INTRODUCTION

Momordica charantia (M. charantia) is a herb of the
Cucurbitaceae family that is also known as bitter gourd,
balsam pear, bitter melon, kugua, or karela.™ The name
"Momordica" comes from the Latin word "to bite," and
alludes to the serrated ends of the leaf, which appear to
have been bitten. The herb, also known as "bitter melon™
or "bitter gourd,” lives up to its common name by being
highly bitter in all parts of the plant, including the
fruit.!>® M. charantia is widely cultivated in the tropical
and subtropical regions of the world, such as India,
Malaya, China, Thailand, Japan, Singapore, Vietnam,
Amazon, East Africa, Brazil, China, Colombia, Cuba,
Ghana, Haiti, India, Mexico, Malaya, New Zealand,
Nicaragua, Panama, Middle East, Central and South
America.[*®

M. charantia has also been utilized as a herbal medicine
in a variety of nations. The entire plant, particularly the
seeds and fruit, has significant pharmacological effects;
for example, it has been used in the treatment of diabetes
since ancient times and continues to play a major role in
diabetes prevention and therapy in many underdeveloped
countries.["® Momordica charantia contains
physiologically active plant compounds such as
triterpenes, proteins, hormones, alkaloids, saponins,
flavonoids, and acids. It's also been found to aid in the
treatment of cancer and diabetes. The most common
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plant used in anti-diabetic alternative therapies is
Momordica charantia.’! This plant is a popular herbal
medicine having antidiabetic, abortifacient, anthelmintic,
contraceptive, antimalarial, and laxative effects. It is
used to treat dysmenorrhea, eczema, gout, jaundice,
leprosy, piles, measles, psoriasis, rheumatism, and
scabies.!'2

SCIENTIFIC IDENTIFICATION

The plant genus Momordica is a tiny shrub or perennial
climber belonging to the Cucurbitaceae family, with over
sixty species found in tropical and subtropical areas.!**!
Kingdom: Plantae;

Subkingdom: Viridiplantae;

Superdivision: Embryophyta;

Division: Tracheophyta;

Subdivision: Spermatophytina;

Class: Magnoliopsida;

Superorder: Rosanae;

Order: Cucurbitales;

Family: Cucurbitaceae;

Genus: Momordica;
Species: M. charantia.*!

PHYTOCHEMISTRY

Momordica charantia is mostly composed of triterpene,
protein, steroid, alkaloid, inorganic, phenolic, and lipid
constituents. Momordica charantia's charantin, a non-
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nitrogenous neutral concept, is hydrolyzed to generate
glucose and a sterol. The fruit pulp of M. charantia
contains soluble pectin but no free pectic acid.
Galactouronic acid is also obtained from the pulp.
M.charantia fruits include glycosides, saponins,
alkaloids, reducing carbohydrates, resins, phenolic
components, fixed fat, and free acids. There is additional
evidence of an unidentified alkaloid as well as 5-
hydroxytryptamine. It has been established that 5-HT is
present. The hypoglycemic content of the ether extract
trace of the alcoholic concentration from M. charantia
leaves was found to be similar to that of tolbutamide. P-
insulin, a pure protein isolated in crystalline form from
M. charantia fruits, has also been studied.*>*®
Momordica charantia consists of the following chemical
constituents those are alkaloids, Momordica and charine
momorchanins, momordicilin, charantin, momordicius,
momordenol, momordin, momordolol, cryptoxanthin,
cucuritacins, cucurbitns, cycloartenols, cucuritanes,
erythrodiol, elaeostearic acids, galacturonic acid, gentisic
acid, goyaglycosides, goyasaponins, and multiflorenol,
cucurbitacins, cucurbitanes, diosgenin  erythrodiol,
guanylate cyclase inhibitors, gypsogenin, lauric acid,
karounidiols, hydroxytryptamines, lanosterol, linoleic
acid, linolenic acid, momordenol, momordicinin,
momordicosides." %!

PHARMACOLOGICAL ACTIVITIES
Anti-microbial Activity: M. charantia pulp extract has
been shown to have broad-spectrum antimicrobial
activity®!, and is similar to the antibacterial activity of
hydrophilic leaf extracts against E. coli, Staphylococcus,
Pseudomonas, Salmonella, and Streptobacillus.”Y) When
a whole plant extract of Entamoeba histolytica was
examined, it was found to exhibit antiprotozoal action.
Fruit and fruit juice has antibacterial properties, and a
fruit extract was found to be effective against the bacteria
that causes stomach ulcers, Helicobacter pylori, in
another  research.”?  Methanolic  extract  from
M.charantia leaves exhibited the highest antibacterial
effectiveness of all the organic solvent extracts tested,
having a substantial inhibitory impact on E. coli and S.
aureus.?!

Anti-oxidant Activity: Apart from diabetes, different
portions of the plant Momordica Charantia have been
used in Indian medicine for a variety of illnesses.
Antioxidant activities have been discovered in the bitter
melon phenolic extract. In a Streptozotocin induced-
diabetic model in rats, the seeds of the plant Momordica
charantia were found to efficiently correct the altered
antioxidant  status in  streptozotocin  induced-
diabetes.”*#! In a study conducted on the bitter gourd
and its fractions, total phenolics and total flavonoids
were shown to have favorable associations with
antioxygenic activities evaluated by the [p-carotene-
bleaching, ammonium thiocyanate, and DPPH radical-
scavenging techniques.”® In the pulp sample, complete
phenolics, B -carotene bleaching, and DPPH radical-
scavenging techniques showed significant correlations,

www.ejbps.com | Vol 9, Issue 4, 2022. |

European Journal of Biomedical and Pharmaceutical Sciences

whereas total phenolics, ammonium thiocyanate, and
DPPH radical-scavenging methods had significant
correlations in the seed sample. Because of their different
phenolic and flavonoid contents, the pulp of the fruit
showed stronger anti-oxygenic action than the seeds.”

Anti-viral Activity: A variety of M. charantia species,
many of which include proteins and steroids, have been
shown to have antiviral activity.”?®*] Ethanolic
preparations from M. charantia leaves and stems
effectively suppress HSV-1 and SINV viruses.®® Bitter
gourd protein MAP30 reduces HIV activity, decreases
the production of the virus core protein p24 and viral-
associated reverse transcriptase (HIV-RT), and has no
effect on cellular DNA or protein synthesis in H9 cells,
according to researchers.® Antiviral effectiveness of
bitter gourd compounds in vitro against a range of
viruses, including Epstein-Barr, herpes, and HIV. In
people and animals, the leaf extract enhanced virus
resistance and had an immune stimulant impact, as well
as increased interferon production and natural killer cell
activation, according to an in-vivo study.®?

Hypolipidemic Activity: The increased cholesterol and
triglyceride levels in diabetic rats were restored to the
normal following 21 days of bitter gourd fruit and/or
seed administration in an in-vivo investigation.®¥! The
effects of bitter gourd oil (BGO) on the blood and liver
lipids of rats were studied by Noguchi et al. (2001).1*4
The presence of (cis) 9, (trans) 11, and (n3)18:3 in the
livers of rats fed BGO meals was shown by fatty acid
analysis, while this conjugated linoleic acid (CLA)
isomer was practically non-existent in the livers of rats
fed control diets.

Anti-Inflammatory Activity: M. charantia reduced
brain oxidative stress produced by a high-fat diet,
successfully prevented neuroinflammation, and restored
normal levels of neuroinflammatory markers (NF-B1,
TNF-, IL-16, 1L-22, and 1L-17R).”® wild M. charantia
in diets reduced inflammatory stress in septic mice by
reducing pro-inflammatory cytokine secretions and pro-
inflammatory protein expression (COX-2, iNOS, and
NF-B).F” Total phenolic extracts of M. charantia
inhibited P. acnes-induced inflammatory reactions in
vitro, prevented neutrophil and IL-1 leukocyte
infiltration and NF-B activation, decreased MMP-9
levels and IL-8, IL-1, and TNF- activity, and inactivated
mitogen-activated protein kinase (MAPK).®

Anti-Tumor  Activity:  Lymphocytic  leukaemia,
lymphoma, choriocarcinoma, melanoma, breast cancer,
skin cancer, and prostate cancer have all been found to
be resistant to M. charantia extracts and monomer
components.® Many in-vivo studies have demonstrated
the entire bitter gourd plant's anticancer effectiveness. In
one sample, a water extract prevented the growth of rat
prostate cancer, while in another, a hot water extract of
the whole plant decreased the formation of breast tumors
in mice. Bitter gourd has also been found to have anti-
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cancer and anti-leukemic activities in vitro, including
liver cancer, human leukemia, melanoma, and powerful
sarcomas.*” M. charantia has been shown to suppress
cancer cell growth in the laboratory; its anticancer effects
may be attributed in part to MAP30, o -MMC, B -MMC,
and other therapeutic proteins.

Immunomodulatory Activity: In in-vivo investigations
utilizing carbon clearance assays, M. charantia
methanolic extracts were demonstrated to dramatically
enhance NO secretion and phagocytic activity.[*!
Immunomodulatory action has been linked to increased
interferon production and natural killer cell activation.®”
Momordicin  promotes and encourages B cell
proliferation by raising CD86 (cell activation target
point) expression and promoting surface membrane
immunoglobulin activity in B cell subsets, both of which
are required for humoral immunity.[*! Saponins derived
from M. charantia may increase IL-2 production in vitro
by altering the T cell ratio, increasing phagocytic
activity, and improving immunological function in aged
mice.

Anti-diabetic Activity: A variant of M.charantia extract
has been proposed for use in the treatment of diabetes in
many investigations.[** It has been utilised as an anti-
diabetic medication in many nations for thousands of
years.’2%% Several investigations have demonstrated that
M. charantia has strong antidiabetic effects using cell-
based assays, animal models, and human clinical
trials.>**® Oral treatment of the aqueous extract M.
charantia fruits at a dose of 250 mg/kg reduced blood
glucose levels in diabetic rats induced by streptozotocin
(STZ) substantially.® The aqueous extract of M.
charantia fruits can increase insulin production in p-cells
in pancreatic islets isolated from obese-hyperglycemic
mice's According to another study, M. charantia fruit
aqueous extract shows hypoglycemic properties in
cyproheptadine-induced diabetic mice.’®® M. charantia
aqueous extracts decreased glucose levels without
altering glucose absorption in the intestine, indicating
extrapancreatic actions when orally administered. It also
assists in the regeneration of cells and the recovery of
destroyed cells in STZ-diabetic rats.® After chronic oral
administration of M. charantia fruit juice at 20 mg/kg to
alloxan-induced rats, blood glucose resistance improved
considerably from day 7 to day 22.1? M. charantia fruit
juice has been found to ameliorate the interrupted estrous
cycle in diabetic rats and reduce blood glucose levels in
diabetic rats induced by alloxan. The effect of M.
charantia extracts on diabetes involves both intra- and
extra-pancreatic routes.®®! They also enhance insulin
release from pancreatic beta cells, as well as repair or
promote the formation of insulin-secreting beta cells,
according to certain research. P-Insulin, a polypeptide
produced from fruits and seeds, was found to
immediately lower and stabilize blood sugar levels in
rats. Bitter melon also makes lectin, a bioactive molecule
that acts similarly to insulin. The capacity of the lectin to
bind two insulin receptors together gives it insulin-like
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bioactivity. This lectin works on peripheral tissues to
lower blood glucose levels while also decreasing hunger,
similar to how insulin works in the brain. This lectin is
primarily responsible for the hypoglycemia impact that
occurs after ingesting Momordica charantia.’®*®"

Anti-malarial Activity: Momordica charantia has
traditionally been wused by Asians, as well as
Panamanians and Colombians, to prevent and treat
malaria. According to experimental findings, some
species of Momordica charantia exhibit anti-malarial
properties. Malaria is treated using a tea made from
leaves boiled in hot water.®]

Wound Healing Activity: Treatment with M. charantia
fruit in the form of ointment (10 percent w/w dry powder
in simple ointment base) enhanced wound closure and
elevated TGF-expression in wound tissue in diabetic
rats." Methanol extracts showed comparable results,
dramatically decreasing wound area and epithelisation
time.["!

Anti-fertility Activity: The fruit and leaves of the bitter
melon have been found to have an anti-fertility effect in
female animals, as well as a negative impact on sperm
development in male animals. Bitter melon has
historically been used as an abortive and has been
associated with poor uterine stimulant function, therefore
it is not suggested during pregnancy. This plant should
not be taken by individuals who are undergoing fertility
treatment or attempting to conceive because it has been
found to reduce fertility in both males and females. The
active compounds in bitter melon have been proven to be
transferred through breast milk in laboratory studies,
although it is not suggested for nursing moms. In
additional studies, ethanol and water derivatives of the
fruit and leaf (ingested orally) were shown to be safe
during pregnancy. Various extracts (ether, benzene, and
alcohol) of M. charantia seeds were given orally and
intraperitoneally to male rats for 35 days, according to
one of the studies. Pituitary gonadotrophs, which are
required for spermatogenesis, were found to be reduced
in the tests.["?

Anti-HIV agent: Alpha- and beta momorcharin, as well
as MAP-30 and charantin, are all anti-HIV proteins
found in Momordica charantia. The HIV has been
demonstrated to be suppressed by alpha- and beta-
momorcharin proteins present in the seeds, fruit, and
leaves. Molecular analogs of MAP-30 are alpha
momocharin and beta momocharin. The important
protein MAP 30 (Momordica Anti-HIV Antibody) has a
size of 30 kDa. It suppresses HIV-1 infection and
replication in cell-free cells in a dose-dependent
manner.”  Momordica charantia extracts are
hypothesized to limit HIV replication by suppressing the
syncytial formation and cell-to-cell infection. A
preliminary investigation evaluating the effect of
Momordica charantia extract on CD4/CD8 ratios in
three HIV patients revealed that treatment with
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Momordica charantia extracts normalized CD4/CD8
ratios.l"!

Larvicidal Activity: M. charantia has shown good
larvicidal activity against three container breeding
mosquitoes— An. stephensi, Cx. quinquefasciatus and
Ae. aegypti. M. charantia fruit extract's larvicidal
potential might be utilised for use against mosquito
larvae in drinking water.["™

Anti-ulcer activity: In rats, 100 mg/kg and 500 mg/kg
of methanolic extract from M. charantia fruits healed
gastric ulcers and prevented the development of
duodenal and stomach ulcers. The ulcer index, free
acidity, total acidity, and pepsin concentration all
dropped substantially in pylorus-ligated rats. Anti-
H.pylori antibodies are more common in M.
charantia.[’®

Anthelmintic activity: The chloroform extract of M.
charantia seeds (20 mg/ml) exhibited the best
anthelmintic activity against Indian adult earthworm
Pheretima posthuma when compared to normal
Albendazole. Within 3 minutes, the extract produced
paralysis, and within 8 minutes, death.l’”

CONCLUSION

M. charantia is a promising plant that has been used to
cure a variety of ailments. It has anti-inflammatory
properties,  antibacterial ~ properties,  anti-oxidant
properties, anti-diabetic properties, and many more. The
chemical constituents present in M.charantia such as
alkaloids, momordicin, momordicilin, charantin, lauric
acid, linoleic acid, and linolenic acid are responsible for
these activities. M.charantia has a greater therapeutic
value used in the management of a various diseases.
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