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Ethnomedicinal, pharmaceutical and pesticidal
uses of Calotropis procera (Aiton) (Family:
Asclepiadaceae)

Ravi Kant Upadhyay
Department of Zoology, D.D.U. Gorakhpur University, Gorakhpur, Uttar Pradesh, India

Caloropis procera is a multipurpose plant that is extensively used by traditional folk healers and local people for preparation of different
drugs and ailments of choice to treat different diseases and disorders. Plant contains diverse phyto-chemicals which show various
pharmaceutical and ethno-medicinal properties. Two related species are of Asclepiadaceae, Caloropis procera and Calotropis gigantea,
and both possess enormous disease curing potential against various infectious agents such as bacteria, viruses, fungi, protozoans and
worms; and are widely used for treatment of different diseases and physiological disorders. Active components of Calotropis procera
displayed cytostatic, cytotoxic, wound healing, procogulant, analgesic, anticonvulsant, anti-arthritic, antidiabetic, hepatoprotective,
anti-fertility, antipyretic, anti-coccidial, anticancer, antitumor and anti-inflammatory properties. Natural Calotropis latex in preserved
and concentrated forms finds many pharmaceutical applications and may be more useful in interventional therapies, complementary
and alternative medicine to cure different types of cancers. Latex can be used for preparation of various herbal drugs and drug
templates which might be non-steroidal and show wider cancer suppressing efficacy in patients. Plant can become a future source
of therapeutic drugs, pesticides and industrial products. It can be used for phyto-extraction of toxic chemicals and reclamation of

polluted derelict lands.
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INTRODUCTION

Calotropis procera (Aiton) is a spreading shrub or
medium-sized tree of 2.5 to 6 m of height after attaining
age of 3-5 years. It is a multipurpose tree commonly
known as Madar in Hindi [Figure 1]. Plant forms a deep
taproot system up to 3-4 m in depth, and form secondary
root system when injured severely. It forms woody
lateral roots that may rapidly regenerate adventitious
shoots. The stems are crooked and covered with a
fissured corky bark and yield a fiber useful for making
ropes, bags, nets and paper.l'' Plant possesses gray green
sessile leaves of 15-30-cm long and 2.5-10-cm broad
having succulent and waxy appearance.? The flowers
are non-scented, small, cream or greenish white at the
base and purple violet at the extremity of the lobes
and pentamerous. Follicles are recurved with 2 or 1
follicles, second more often suppressed, 3-4” long. The
fruit is green, fleshy and inflated, up to 10 cm or more
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in diameter and arranged laterally one after one.l"! The
seeds contain a white silky floss® which help to spread
seeds by wind, livestock, wild animals and flood water
and transported on long distances.”! That helps to find
new locations for its floral establishment. Young pods,
senescing leaves and flowers of C. procera are used as
source of fodder for cattle in semi-arid region, but latex
bearing aerial plant parts of C. procera are highly toxic
and harmful to livestock. Plant is a potential source of
renewable energy™ and its dry stem is a good source
of fuel, fire wood and timber for local people.!' It also
yields ash which is used for making gun powder. The
bark yields white silky strong and durable fiber which
is used for making, cordage, ropes, carpets, fishing nets
and lines, bow strings and twines, and sewing thread.
Floss, obtained from seeds, is used for stuffing purposes.
C. procera is toxic and its latex from the stem was used
to empoison the hunting arrows during war in ancient
time. Plant shows great ethno-medicinal value and is
extensively used by local tribes in India. Its two closely
similar species, Caloropis procera and Calotropis gigantea,
possess very high pharmaceutical and ethnomedicinal
importance.

DISTRIBUTION

Calotropis procera belongs to the family Asclepiadaceae
with 180 genera and 2200 species distributed mainly
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in the tropical and subtropical regions of the world. Plant
shows its indigenous presence in Afro-Asian monsoonal
regions from where it has spread to northwestern
Africa (Mauritania, Senegal), through Arabian Peninsula,
commonly grow most abundantly in Bangladesh, India,
Burma, Pakistan and in the sub-Himalayan tract.” It also
shows floral presence in subtropical America, Mascarene
Islands and drier parts of Australia. Its natural plantation
occurs from sea level up to 1300 m in semi-arid conditions
where annual rainfall noted between 150 and 1000 mm.
Plant grows in sandy and excessively drained soils, derelict
lands and can withstand a wide range of soil texture and
eco-climatic changes. It is a good tolerant of soil salinity,
draught, heat and of beachfront salt spray. It is a highly
adapting plant, which can withstand 2000-mm annual
precipitation and established very fast in open habitat
with little competition. It shows excellent adaptability to
biological structures and grows along degraded roadsides,
lagoon edges and in overgrazed native pastures and
rangelands.! When damaged, it readily develops suckers
from the roots that rapidly regenerate and form adventitious
shoots.P! The plant is also known by other common
names such as Akund, apple of sodom, auricula tree,
giant milkweed, madar, mudar, roostertree, rubber bush,
rubberbush, small crownflower, sodom’s milkweed, sodom
apple, swallowwort, arbre a soie, aak, akada, rui, algodao
de seda, flor-de-seda, thora thora. Calotropis procera Linn.,
also known as Alarka, Surya, Suuryaahvya, Vikirna, Vasuka,
Tapana, Tuulaphala, Kshirparna, Arkaparna, Aasphota Aakh,
Madaar or Ashar in India.l Plant secrete milky sap (latex)
which is a large source of ethnomedicines.?”!

ETHNOMEDICINAL USES

C. procera is mentioned in Ved Sushruta (about 800-900 AD),
as “Arkaputra” or ” Arka prana due to presence of its shining
leaves. In India, plant has great aesthetic and cultural value
as leaves of Arka prana were used for Sun and Shiva worship
in Vedic times. Plant is under use since ancient time in
Indian traditional system of medicine mainly for treatment
of leprosy, ulcers, tumors, piles and diseases of spleen,
liver and abdomen.! The traditional folk healers use the
milky sap or latex of C. procera for preparation of different
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drugs and ailments mainly for treatment of boils, infected
wounds and rushed skin.l! In Nigeria traditional medicine,
C. procera latex is either used alone or with other herbs
to treat common diseases such as fever, leprosy, dropsy
rheumatism, indigestion, cold, eczema and diarrhoea.”!
C. procera processed latex is used in treating vertigo, baldness,
hair fall, tooth aches, intermittent fevers, rheumatoid/joints
swellings and paralysis.® Its leaf latex is applied on fresh
cuts to stop bleeding immediately and is also used to treat
boils,®! and to remove thorn from body.'! The dried aerial
parts and roots are consumed as expectorant, " purgative,
improve digestion™ and are also used to prepare an
effective laxative. Dry root powder is used to good tonic to
cure bronchitis, asthma, leprosy, eczema and elephantiasis,
hepatic and splenic enlargement."! Its leafy slimy latex/
extract is topically used to relax the muscles of uterus or
to increase uterine contractility in mothers to facilitate safe
childbirth or to induce abortion in women.!®! Root extracts
of C. procera enhance human myometrial smooth muscle cell
contractility and is used as stimulant to heart.

Plant also shows great ethnopharmacology use!™ and
its root bark powder is traditionally used by Gwari
communities to kill intestinal mainly nematodes!'*'® and
filarial worms.[*! The root bark also promotes secretion,
is useful in treating skin diseases, enlargement of
abdominal viscera, ascites, anasarca, and is a cholagogure
diaphoretic, emetic, alternative, diuretic, febrifuge,
anthelmintic, depurative, expectorant, laxative, and is
used for treatment of skin disease, cough, ascites, asthma,
bronchitis, dyspepsia, paralysis, swellings, intermittent
fevers, anorexia, dyspepsia, inflammations, tumors,
elephantiasis and rheumatism.? Root extract is used
to treat headache, severe body pain, malarial fever and
convulsion,! eczema, leprosy, elephantiasis, asthma and
cough.?#! Root extract is orally used by the tribal ladies
in dysmenorrheal, protracted labor® and dysentery.?* It is
also used as a coagulation agent for cheese making in West
Africa.” Root charcoal bland with oil is applied over skin
to treat syphilis and leprosy and is also used to treat skin
diseases, enlargements of abdominal viscera, flatulence,
anorexia and indigestion.”1 Root bark increase contractility
in diverse muscles and generate a Digitalis-like effect on the
heart, the dried root bark is a substitute for ipecacuanha and
have relief from joint pain.?!

Traditionally, warmed leaves of Calotropis procera
impregnated with castor oil are applied externally and tied
around body organ to reduce backache and joint pains,?”
stomach ache, swellings and paralysis.’! A poultice of the
leaves is applied to cure rheumatism, filariasis, wounds,
glandular swellings, arthralgia, intermittent fevers, eczema,
pigmentation and other skin inflammations. The flowers are
bitter and its extract is used as digestive tonic, astringent,
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stomachic, anthelmintic, anticancer™ and are also used
for treating blood impurity, whooping cough, asthma and
cold, catarrh and appetitel™ and cure migraine.? C. procera
flowers are used in ethno-medicines to increase uterine
contractility to facilitate easy childbirth in Sudan Savanna
region of Nigeria™ The pungent latex extracted from the
leaf and flowers of C. procera is processed and used in the
commercial preparation of eye tonic.”! Either dry leaves are
smoked or the smoke from the burning leaves is inhaled for
the cure of asthma or cough and to cure headache. The leaf
juice is applied to skin diseases while its decoction is used
for extracting guinea-worms, dropsy and enlargement of
the abdominal viscera.

THERAPEUTIC USES

In Ayurveda, C. procera is described as Aak and is used
in preparation of many traditional medicines to cure the
patients.! Owing to its unique properties, Aurvedic
practiceners recommends the use of the root and leaf of
C. procera in asthma and shortness of breath, stem bark
in liver and spleen diseases.l?! Plant is also effective
in treating skin, digestive, respiratory, circulatory and
neurological, disorders and is used to treat fevers,
elephantiasis, nausea, vomiting and diarrhea. The
aqueous suspension of milky juice of Calotropis procera
effectively work against the arthritis,® cancer® and
act as good antidote for snake bite.®® Self-medication
by using C. procera latex is not recommended as plant
possesses several poisonous substances that are much
harmful for man and his livestock. The milky exudation
contains cardiac glycosides a corrosive poison which is
harmful for man and livestock. It generates mercury-like
effects on the human body, and is referred as vegetable
mercury. Itis also used in place of mercury in aphrodisiacs.
Another poisonous compound calotropin from this plant
is more toxic than strychnine and is similar in structure
to two cardiac glycosides which are responsible for the
cytotoxicity of Apocynum cannabinum. Calotropin isolated
from latex is used as a remedy of painful tooth cavities and
applied to various skin complaints.*! Crystallised proteins
show wound-healing property and can better cure cancer
and tumors. They possess enormous wound-healing

property.

Plant also shows anti-mycoplasmal®! and antifungal
activity.?! Plant induce neuromuscular blocking activity
and show electrophysiological effects on cardiac, smooth
and skeletal muscle contraction.! Chemical constituents
could directly affect the cell membrane probably through
receptors coupling to G proteins and regulate the ion
channel physiology as in the myocardium.™ Calotropis
is also a reputed Homoeopathic drug.® Its Arka or latex
acts as a purgative and an emetic and is used in treating
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ascites of kapha type and hepatosplenomegaly ascites.
The latex is used in treating enlarged spleen and liver,
vertigo, baldness, hair fall, toothaches, intermittent fevers,
rheumatism and paralysis. The whole plant alcoholic
extract induces spermicidal and anti-microbial activities,
simulates estrogens in the reproductive tract, and acts as
anti-fertility agent. Natural Calotropis latex in preserved and
concentrated forms finds many commercial applications.
It possesses various proteolytic enzymes which can be
used for industrial purposes as well as in leather and
tanning industry remove hair from the hides. Salted
fermented latex of Calotropis is used to remove the hair
from goatskins for preparation of “nari leather” that is
used in book-binding."*! Extracts of different plant parts of
Calatropis show allelopathic effects to replace Chenopodium
album, Melilotus alba, Melilotus indica, Sphaeranthus indicus,
and Phalaris minor."!

PHYTOCHEMISTRY

Till the date so many bioactive compounds/active principles
have been identified and characterised from Calotropis
procera® and Calotropis gigantea™ [Figure 2]. These are
mentioned in Table 1 with their wider biological activity
explored so far by different researchers. Plant synthesises and
contains several primary metabolites such as pentacyclict*!
and ursane triterpenes,*#? cardinolides,* phytosterols!*!

:
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Figure 2: Major constituents isolated from Calotropis procera latex and various
plant parts
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Table 1: Biological activities of chemical constituents isolated from Calotropis procera and its other associating species
Species/plant parts Compounds isolated

Calotropis procera
Root

Latex

Calotropis gigantea
Latex
Flower

Dried latex

| July-September 2014 |

Digitoxigenin, digitoxin, digoxigenin
Calotropinol

Proceragenin, calotoxin, hydroxyketone
Proceragenin, calotoxin, hydroxyketone
Procesterol, multiflorenol, cyclosadol, p-sitostenone
f-sitosterol and stigmasterol
Multiflorenol, calonyl acetate
2-oxovoruscharin

Urs-19 (29)-en-3-B-ol and 3f

Urs-19 (29)-en-3-yl acetate

3B, 27-dihydroxy-urs-18-en-13,28-olide
Lupeol

Osmotin

Calotropin

Procerin

Cysteine protease and endopeptidase

Lectin

Acetogenins

Protein fraction

Flavanoid glycosides

Cardiac glycosides

Flavanols

Methomyl and cardenolides

(24S)-24-ethyl stigmast-4-en-6a-ol-3-oneC-6
C-24 diepimer of stigmast-4-en-6f-ol-3-one
5-hydroxy-3,7-dimethoxyflavone-4'-O-B-glucopyranoside
2p,19-epoxy-3p,14p-dihydroxy-19-methoxy-5a-ca
rd-20 (22)-enolide
2p,19-epoxy-3p,14p-dihydroxy-19-methoxy-50-ca
rd-20 (22)-enolide
B-anhydroepidigitoxigenin-3p-O-glucopyranoside
2-tridecanone

Uzarigenine, B-anhydroepidigitoxigenin
Triterpenoid saponins

(24S)-24-ethyl stigmast-4-en-60-0l-3-oneC-6 C-24
Diepimer of stigmast-4-en-63-ol-3-one
Akundaric acid, akundrol, madarlbum, mudrol
Ursane triterpenes

Oleanene triterpenes

Norditerpinic ester

Pentacyclic triterpinoids

Quercetin-3-rutinoside

Extract

19-Nor-and 18,20-Epoxy-cardenolides
Di-(2-ethylhexyl) phthalate
Glyceryl-1,2-dicapriate-3-phosphate

Glyceryl mono-oleolyl-2-phosphate

Proceranol 2

Procerursenyl acetate 1

Methyl myrisate

Power

International Journal of Green Pharmacy

Biological activity

Antimicrobial, toxic

Cytotoxic and repellent
Procoagulant and toxic, insecticidal
Cytotoxic, anti-helmintic
Cytotoxic, anti-helmintic

Nutritive

Anti-microbial and anti-parasitic
Antitumor and anticancer
Antitumor and anticancer
Antitumor and anticancer
Anti-angiogenetic, antiproliferative
Anti-inflammatory, anti-arthritic
Antifungal, plant defense

Cytotoxic, cytostatic, anticovulsant, phytomodulatory,
antitumor, hepatoprotective , pain-soothing, pro-coagulant,
regulator of signaling pathway

Antimicrobial, insecticidal, proteolytic
Insecticidal, defensive

Insecticidal

Insecticidal

Wound healing, pro-coagulant
Antimicrobial, anti-parasitic, anti-arthritic
Muscle activator, disease curing potency
Anti-oxidant and cytotoxic , anti-convulsant
Pesticidal, acaricidal

Toxic, anti-parasitic, anti-tumor
Insecticidal, anticancer

Cytotoxic, anti-tumor

Cytotoxic, anti-tumor

Cytotoxic, anti-tumor

Cytotoxic, anti-tumor

Insecticidal and anti-worm
Cytotoxic and antimicrobial

Toxic, pesticidal

Cytotoxic, anti-tumor

Cytotoxic, anti-tumor

Anti-arthritic, anti-pyretic

Cytotoxic, anti-tumor

Cytotoxic, anti-tumor

Anti-cancer and insecticidal
Cytotoxic and antimicrobial

Toxic, poisonous

Cytotoxic

Pro-coagulant Fibriogenolytic, wound healing
Cytotoxic, ant-proliferative
Cytotoxic, ant-proliferative
Cytotoxic, ant-proliferative
Cytotoxic, antimicrobial, anti-oxidant
Toxic, pesticidal

Cytotoxic and antimicrobial

Protective to oxidative stress and renal damage, allergic,
larvicidal, anti-helmintic, ascaricidal, insecticidal, schizonticidal,
anticancer, insecticidal, proteolytic activity, anti-mycoplasmal,
anti-bacterial, anti-fungal, insecticidal, anti-oxidant

Contd...
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Table 1: Contd...
Species/plant parts Compounds isolated

Milky sap
Root bark Extract
Leaves Extract
Flower Extract

triterpenoid saponins.™®! It also contains few secondary
metabolites such as5-hydroxy-3,7-dimethoxyflavone-4'-O-
B-glucopyranoside, 23,19-epoxy-3p,14p-dihydroxy-19-met
hoxy-50i-card-20 (22)-enolide, - anhydroepidigitoxigenin-
3B-O-glucopyranoside, along with two known compounds,
uzarigenine and B-anhydroepidigitoxigenin®*® [Figure 1].
From Calotropis procera A steroid procesterol; and
hydroxyketone; (245)-24-ethyl stigmast-4-en-6a-ol-3-oneC-6
C-24 diepimer of stigmast-4-en-6B3-o0l-3-one. Lupeol a
triterpinoid is isolated from Calotropis gigantea latex showed
anti-inflammatory, anti-arthritic activity and wound-healing
activity.””] Besides this, different types of proteins such
as Calotropin DI and DIL ™! Osmotin.” Procerain B
and enzymes such as cysteine proteases®'! have been
isolated from C. procera. Few other plant products such as
Akundaric acid, akundrol, madarlbum, pekilocerin, mudrol,
Cardenolides (Proceragenin) were isolated from leaves and
latex of Calotropis procera.’ From root bark of Calotropis
procera Oleanene triterpenes, norditerpinic ester and
pentacyclic triterpinoids® and triterpenoids.”* Similarly, few
important plant sterols such as stigmasterol and 3-sitosterol
were isolated from methnolic extract of root bark of Calotropis
gigantea™19-Nor-and 18,20-Epoxy-cardenolides from the
leaves of Calotropis gigantea.™ Furthermore, few other
principal active constituents such as flavonol glycosides®”
and cardiac glycosides®™ have been identified which show
very high disease-curing potency [Figure 1].

PHARMACEUTICAL ACTIVITIES

Proteolytic and Pro-coagulant Activity

Calotropis procera secretes milky sap or latex that contain
various enzymes such as proteases peptidases which shows
proteolytic activity™! that causes tenderness of meat.[*"!
Plant latex also contains different types of proteins such
as Calotropin DI Calotropin DIL®! Procerain B, cysteine
proteases that exhibit procogulant activity and also effect
activity of angiotensisn-converting enzymes (ACE)./*! Latex
proteases hydrolyzed the subunits of fully cross-linked fibrin
efficiently and show thrombin and plasmin-like activity.[*”
These proteins also exhibit similar action® on fibrinogen
and fibrin®! and found to be involved in homeostasis,
blood clot inducing and dissolving properties.'®! Similarly
a UNBS1450 protein isolated from Calotropis procera acts as
aregulator of signaling pathways involved in proliferation
and cell death.’* Calotropis procera latex proteins also show
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Biological activity

Purgative, anti-syphilis, anti-worm, insecticidal, anti-oxidant
Anticoccidial, anti-diarrhea, antipyretic, contraceptive,
analgesic, anti-tumor, anti-metastatic, anticancer

Analgesic, antiplasmodial, antiproliferative, anti-inflammatory
myocardium, stimulatory effect on smooth muscle motility

Analgesic, anti-convulsant, anti-arthritis, sedative, antipyretic

in vitro enzyme activity!! and are widely concerned to
plant defense.[

Anti-protozoan Activity

Ethanol extracts of C. procera leaves, stems, roots, flowers
and buds showed in vitro schizonticidal activity against
chloroquine (CQ)-sensitive and CQ-resistant Plasmodium
falciparum strains.!””! Similarly, n-hexane soluble portion
of the chloroform extract of root bark of C. gigantea shows
in vitro anti-amoebic activity against the HK-9 strain of
Entamoeba histolytica.” Compounds isolated from dry
leaves of C. procera found to be active against the malaria
parasitel” while Calotropis gigantea non-polar fractions were
found active against amastigotes of Leishmania major.’?
Similarly, acetogenins isolated from C. procera latex also
showed anti-plasmodial activity and display inhibitory effect
on P. falciparum.”® Leishmania and Trypanosoma species.[”!
Similarly solvent extracts of aerial parts of C. procera showed
antimalarial,”®! antiproliferative and antiplasmodial
activities.” Its herbal concoction showed anticoccidial
activity in broiler chickens challenged with Eimeria tenella.””!

Anthelmintic and Anticoccidal Activity

Aqueous extract of C. procera flowers showed a good
anthelmintic activity against nematodes in sheep.l’®
A single oral dose of 0.01 ml or 0.02 ml/kg body weight
reduced and obstruct nematode egg production./! It
also shows anticoccidial activity in sheep (single oral
doses of 0.02 ml/kg body weight) mainly in lambs.®%
The latex of C. procera also display ascaricidal effect
in vitro®®land also actively work against intestinal worms
in children.®

Analgesic, Anticonvulsant, Anti-arthritis and Sedative
Properties

The alcoholic root and flower and leaf extracts of C. procera
show analgesic®#! and anticonvulsant properties.®’!
Similarly, Calotropis procera latex shows anti-pyretic effects, !
while root extract showed significant analgesic
potential.®¥! The leaf extracts of C. gigantea Linn. also
acclaimed anti-arthritic activity in albino rats.®®! This potent
anti-arthritic activity of leaves of C. gigantea may be due to
nature of steroids, triterpenoids and saponin glycosides and
presence of different enzymatic proteins.[®l Plant also shows
hypoglycemic effect in streptozotocin-induced diabetic
rats®! and show free radical-scavenging activity.*”
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Antipyretic, Anti-diarrheal and Purgative

C. procera latex, and ethanol extract of root and flower
reported to have antipyretic effects,® against both
yeast-induced and typhoid vaccine induced fever.”l The
milky juice of C. procera is used as purgative, while the
flowers are used as a digestive, stomachic and tonic, and
in the treatment of cough, asthma, and loss of appetite and
show anti-diarrhoeal activity in experimental animals.
Similarly, C. gigentea also showed antipyretic effects”while
its root bark is used to treat skin diseases, enlargement of
abdominal viscera, intestinal worms, ascites, and anasarca
and diarrhea.

Wound Healing and Hepatoprotective

The latex of C. procera and C. gigantea latex display a good
wound-healing efficacy of dermal wounds in guinea pigs./**
Similarly, root bark of C. gigantea shows wound-healing
activity in rats.[®*! The chloroform extract of the root
has shown to exhibit protective activity against carbon
tetrachloride-induced liver damage.®**! Protein fraction
of C. procera latex protects against 5-fluorouracil-induced
oral mucositis®”*! associated with down-regulation
of pivotal pro-inflammatory mediators and activates
murine macrophages.” Calotropis procera extract showed
antioxidant and protective effects against alloxan-induced
diabetics!"™ and carbon tetrachloride induced liver and
gastric injuries in rats.['™!

Antifertility

Calotropis gigantea roots showed pregnancy interceptivel'™
and anti-fertility activity in female rats.'”! These also
showed histomorphometric and histopathological effects
in male reproductive organs of wistar rats.['**

Anti-inflammatory

The milky white latex obtained from the plant exhibits
potent anti-inflammatory activity in various animal models
thatis comparable to standard anti-inflammatory drugs."®!
It shows protective effect against inflammatory hyperalgesia
and reduces oxidative stress in Freund’s complete
adjuvant-induced mono-arthritis in rats.' C. procera
ethanololic extract of the flowers is reported to have
anti-inflammatory activity while latex administration in
animal models induce peritonitis, paw edema, hemorrhagic
cystitis,['! immunological and allergenic responses
which are controlled by administration of different
anti-inflammatory drugs.!'®®! Similar activity was also
reported after administration of aspirin, ibuprofen and other
non-steroidal anti-inflammatory drugs which also help in
cancer prevention.'” Protein fraction of C. procera latex
inhibit growth of sarcoma, a type of cancer.'' However,
latex from C. procera shows anti-inflammatory activity in
experimental murine models® and reduced the activity of
different mediators of inflammation." Similarly C. gigantea
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leaves? show anti-inflammatory activity in various
biological systems.['*]

Anticancer Activity

C. proceralatex showed great medicinal and pharmacological
potential.'** It is used for preparation of herbal drugs
but that reported cytotoxic!'”®! and apoptotic potential
in cell lines and animal models."® C. procera possesses
a novel compound cardenolide that displays potent
in vitro anti-tumor activities and in vivo high tolerance.!"'”)
Similarly, di-(2-ethylhexyl) phthalate (DEHP) isolated from
C. procera showed anti-tumor activity,!"®! while Copper
nanoparticles synthesised by using aqueous extract of
C. procera latex showed cytotoxic™ and cytostatic activity
against tumor cells and cell lines."! Similarly, latex proteins
from C. procera showed in vitro cytotoxicity!™™! to human
cancer cell lines and show in vivo growth inhibition of
sarcoma 180.1" It also showed anticancer and cytotoxic
properties against hepatocellular carcinoma in a transgenic
mouse model. Similarly, UNBS1450 from C. procera regulate
cell proliferation and cell death.” While, cardenolides,!"*
pregnanone,'*! 19-nor- and 18,20-epoxy-cardenolides
isolated from the leaves of C. gigantea showed potent
cytotoxic activity against cancerous cells® and block
VEGF-induced angiogenesis in animal models."*! However,
a novel protein that can suppress tumor growth in breast
cancer through the suppression of NF-kB pathway has been
identified in C. procera.'®! It also shows protective efficacy
against acute and chronic liver injury generated by carbon
tetrachloride!™! and display cytotoxic effects against KB cell
lines™ and human epidermal carcinoma of the nasophyrnx
tissue.'”1 Similarly, root bark of C. gigantea show anti-tumor
activity against Ehrlich ascites carcinoma in Swiss albino
mice, "' while aqueous extract of the latex has been shown
to inhibit cellular infiltration and afford protection against
development of neoplastic changes in the transgenic
mouse model of hepatocellular carcinoma.' C. procera
active components show anti-cancerous activity.*! It also
displayed much higher anti-metastatic activity against
different cancerous cells and cell lines than any conventional
drug and can be used for interventional therapies used in
complementary and alternative medicine to cure different
types of cancers.l'?®! Plant is a good source of various
future herbal drugs and drug templates which might be
non-steroidal and anti-inflammatory in nature and show
wider cancer suppressing efficacy in cancer patients.'*!

Antimicrobial Activity

C. procera latex shows antimicrobial®™***3! and anti-parasitic
activities."™ Proteins from latex of C. procera prevent septic
shock due to lethal infection by Salmonella enterica serovar
Typhimurium."! and show very high antimicrobial potential
against Helicobacter pylori."®! Various extracts of plant parts
of C. procera such as leaves,!"™ flower and root*! possess
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high pharmacological potential™” against bacteria and
parasites.” The n-butanol extract of C. procera leaves proved
to be the most effective against the bacteria Escherichia coli,
Staphylococcus aureus, Staphylococcus albus, Streptococcus
pyogenes, Streptococcus pneumonia and three fungi: Aspergillus
niger, Aspergillus flavus, Microsporium boulardii and one yeast
Candida albicans. Its ethanol extract shows an minimum
inhibitory concentration (MIC) between 5.0 and 20.0 mg/ml
for fungi.*® Similar antimicrobial effects of C. procera were
also noted in active principles against aquatic microbial
pathogensisolated from shrimp and fishes.™*) Leaf extracts of
C. gigantea shows antibacterial activity against Gram-negative
and Gram-positive bacteria.l'”! This antimicrobial activity
in C. procera is to due presence of four flavonoid glycosides
and -O-rutinosides of quercetin, kaempferol and isorhamnetin,
and flavonoid 5-hydroxy-3,7-dimethoxyflavone-4'-O-B-gluco
pyranoside.™ Similarly, C. proceralatex and aerial plant parts
showed antibacterial™!! and antifungal*! activities against
several pathogenic bacteria.['*>14!

Insecticidal Activity

C. procera latex and its chemical constituents showed
larvicidal activity against third instar larvae of Anopheles
stefensi, Culex quinquefasciatus,1'* Aedes aegypti™® and Musca
domestica, at a very low topical application of latex.!"l In
addition, its sub-lethal dose also imposed significant effects
on survival of larvae and pupae, inhibit growth, cause
reduction in body weight of larvae, and obstruct molting in
larval stadia of Spodoptera litura.!"*8! Further, C. procera latex
generated toxicity significantly decreased the % pupation,
pupal weight, survival and prolonged the pupal duration in
treatments in comparison to the corresponding control.l'*’]
Latex components toxins, " acetogenins,!'™ flavonoids,">"
triterpenes, ™ lectins!"® and proteins act at the cellular level
and make organogenesis defaulted, which lead to formation
of abnormal pupae with weak texture, weight loss and
structural deformities in various organs. All these effects
were irreversible and growth and development inhibitory in
nature. Furthermore, laticifer fluid from C. procera contains
endogenous soluble proteins and different proteases,!'>
which seems to be associated with insecticidal activity.*!
These proteins also play defensive role against herbivorous
insects!’**!%”l and operate through molecular interactions
or responses between plants insects (herbivore) and its
natural host similar to lectin molecules.'™! In addition,
some enzyme inhibitors such as a-amylase™?® and
chitinases inhibitors!™®! and proteases obstruct feeding in
caterpillars by disrupting peritrophic matrix.l"®! Similarly,
N-acetyl-B-d-glucosaminasel™®! occur in Hevea brasiliensis
also impose similar deleterious effects in insects also play
defensive role against herbivorous insects.s!

Besides poisoning of insects, C. procera latex also show high
antifeedant activity at low doses.'*? It signifies presence
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of some distasteful components such as monoterpenes,
phenolic glycosides, ' 2-tridecanone,'*”! alkaloids, resins,
tannins, saponins, enzymatic proteins and allergens in
natural latex that show diverse biological activities.['5
These components make the food distasteful/unpalatable
or highly allergic to insects!'®! that deter crop pests from
feeding on plants.['*l However, no volatile has been isolated
from plant latex so far and major toxicants from latex are
either proteins or enzymes which lack deterrent activity and
act as non-restraint molecules. Thus, deterrent activity may
be a consequence of feeding deterrent cum repellent effect,
which is possibly operated by some volatile substance from
latexes and play multi-defensive role in plants. C. procera
latex also affected egg hatching and embryonic development
in S. litura. It shows very high oviposition deterrence in
female adults of S. litura exposed with sub-lethal dose (20,
40 and 60% of 24 hr LD50 of latex).l'*! Latex treatment
inhibited oviposition, caused reduction in % eggs laid per
female insect. Its leaf extract inhibit oviposition and obstruct
gonadotrophic cycles in Aedes aegypti female insects and
refractory behavior. It also display toxic and inhibitory
effects on egg hatching and larval development and
increase the postembryonic development period of larvae
and pupae, delayed the formation of adults and reduced
the F1 emergence.

CONCLUSIONS

Calotropis procera is an important weed plant, which is
largely used for preparation of many traditional medicines
to cure various diseases and disorders by the local people.
In the past as well as in present time, traditional folk
healers use the milky sap of this plant due its unique
disease-curing properties. Ayurvedic practitioners use
this plant for preparation of herbal drugs/formulations,
various ailments, syrup, ash and tonic to cure infectious
diseases caused by various pathogens. Plant shows
cytotoxic, cytostatic, hepatoprotective, wound healing,
antihelmintic, anti-inflammatory, antitumor and anticancer
properties. Plant is a good source of various future herbal
drugs and drug templates, which might be non-steroidal
and anti-inflammatory in nature and show wider cancer
suppressing efficacy in cancer patients. Various extracts
of plant parts of C. procera such as leaves flower and root
possess high pharmacological potential against bacteria and
parasites. Its natural latex also works as a good pesticide
and Kkill lot of insect pests of agriculture, household and
medical importance. It shows larvicidal, growth inhibitory
and ovicidal activity in insects, causes sharp decrease in
emergence of F1 individuals, obstructs its development,
and generates non-reproductive males and females.
Latex components also display spermicidal activity in
male insects, which could finally control the male-female
interactions and reproductive behavior. It seems to be
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good control point for lepidopteran insect pests that can
also applied in control of other pests. Calotropis species are
usually found in abandoned farmlands, do phyto-extraction
of toxic chemicals, and can be used for reclamation of
polluted lands through bioremediation process.!*” Digested
biomass of green leaves used as manure in the crop
field reduces the chances of termite attack and provides
sustained yield. Natural latex of C. procera can be used as
a raw material for production of cheaper pharmaceuticals,
pesticides and many more important commercialised
products of public use.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

| July-September 2014 |

Orwa C, Mutua A, Kindt R, Jamnadass R, Anthony S. Agroforestree
database: A tree reference and selection guide version 4.0. World
Agroforestry Centre, Kenya Ecocrop, Ecocrop database. FAO; 2011.
Ecoport, Ecoport database. Ecopor; 2011.

Batello C, Marzot M, Touré AH. The future is an ancient lake:
Traditional knowledge, biodiversity and genetic resources for
food and agriculture in Lake Chad Basin ecosystems. FAO
Interdepartmental Working Group on biological diversity for food
and agriculture. Rome; 2004.

Parsons WT, Cuthbertson EG. Noxious weeds of Australia. CSIRO:
Publishing; 2001. p. 712.

CSIR. In: Calotropis RB, edior. The wealth of India-a dictionary of
Indian raw materials and industrial products (Publications and
Information Directorate) 3" Vol. New Delhi: CSIR; 1992. p. 78.
Khare CP. Indian Medicinal Plants, an Illustrated Dictionary. Ed.
Springer Science, Springer Verlag; Berlin/Heidelberg; 2007. p. 207.
Herbal monograph, Himalaya herbal healthcare. www.
himalayahealthcare/researchpaper/index.hlm. [Last accessed on
2002].

Kew F. Royal Botanical Gardens. In: Burkill HM, editor. Families
A-D Edition 2™ ed. Vol. 1. Africa: The useful plants of west tropical.
1985. p. 219-222.

Vohra R. Calotropis the medicinal weed. India: Online medicinal
book store; 2004.

Rai MK, Pandey AK, Acharaya D. Ethnomedicinal plants used by
Gond tribe of Bahanalehi District Chhinwara, M.P. ] Non-timber
Forest 2000;7:237-41.

Agharkar SP. Medicinal plant of Bombay presidency. Scientific
publication; India 1991. p. 48-9.

Oudhia P, Tripathi RS. 1998. Proc. National Conference on Health
Care and Development of Herbal Medicines. Raipur: IGAU; 1997.
p. 71-8.

Attah AF, O’Brien M, Koehbach J, Sonibare MA, Moody JO, Smith TJ,
et al. Uterine contractility of plants used to facilitate childbirth in
Nigerian ethnomedicine. ] Ethnopharmacol 2012;143:377-82.
Moustafa AM, Ahmed SH, Nabil ZI, Hussein AA, Omran MA.
Extraction and phytochemical investigation of Calotropis procera:
Effect of plant extracts on the activity of diverse muscles. Pharm
Biol 2010;48:1080-190.

Mascolo N, Sharma R, Jain SC, Capasso F. Ethnopharmacology of
Calotropis procera flowers. ] Ethnopharmacol 1988;22:211-21.

de Amorin A, Borba HR, Carauta JP, Lopes D, Kaplan MA.
Anthelmintic activity of the latex of Ficus species. ] Ethnopharmacol
1999;64:255-8.

Bhatt D, Joshi GC, Tiwari LM. Culture habitat and ethnomedicinal
practices by bhotia tribe people of Dharchula region of Pithoragarh
District in Kumaun Himalaya, Uttrakhand. Ethno Botanical
Leaflets 2009;13:975-83.

18.

19.

20.

21.
22.
23.
24.
25.

26.

27.

28.

29.
30.

Sl

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

International Journal of Green Pharmacy

Anis M, Sharma MP, Iqbal M. Herbal ethnomedicine of the
gwalior forest division in madhya pradesh, India. Pharm Biol
2000;38:241-53.

Jain A, Katewa SS, Galav PK, Nag A. Unrecorded ethnomedicinal
uses of biodiversity from Tadgarh Raoli wildlife sanctuary,
Rajsthan, India. Acta Botanica Yunnanica 2007;29:337-44.
Chopra T, Abrol BK, Handa KL. Medicinal Plants of the arid
zone- New Delhi; Today and tomorrows, printers and publishers;
1983.

Kayode J. Conservation of indigenous medicinal botanicals in Ekiti
State, Nigeria. ] Zhejiang Univ Sci B 2006;7:713-8.

Sen SK, Behra LM. Ethnomedicinal plants used in touch therapy
at Bargarh district of Orissa. Ethnobotany 2007;19:100-4.
Showkat RM. Different system of classification of crude drugs,
Alternate system of medicine. Pharmacognosy 2007.

O’Connor C. Traditional cheese making in West Africa. Dairy
Technology Paper 1993;3:14-8.

Khan FM. Ethno veterinary medicinal usage of flora of greater
Cholistan Desert Pakistan, Pak Vet J 2009;29:75-80.

Shah SR, Hassan G, Rehman A, Ahmed I. Ethnobotanical studies
of the flora of the district Musakhel and Barkhan in Balochistan
Pakistan. Pak ] Weed Sci Res 2006;12:199-211.

Kumar A. Some important medicinal plants from different regions
of Rajasthan, Scientific Biology Science; 2009.

Rastogi RP, Mehrotra BM. In: Compendium of Indian Medicinal
Plants. Publ. Central Drug Research Institute, N. Delhi: Lucknow
and Publications and Information Directorate. 1991. p. 70-73.
Ghosh NC. Comparative Materia Medica. Calcutta: Hannemann
Publ. Co. Pvt. Ltd; 1988.

Das BB. Rasraj Mahodadhi. Bombay: Khemraj Shri Krishnadas
Prakashan; 1996.

Negi CS, Navtiyal S, Dasila L, Rao KS. Maikhuri RK. Ethnomedicinal
plant uses in a small tribal community in a part of central
Himalaya. Indian ] Hum Ecol 2002;14:23-31.

Smith HF, Woerdenbag HJ, Singh RH, Meulenbeld GJ, Labadie RP,
Zwaving JH. Ayurvedic herbal drugs with possible cytostatic
activity. ] Ethnopharm 1995;47:75-84.

Bhogaonkar PY, Kadam VN. Herbal antidotes used for snakebite
by Banjara people of Umarkhed region in Maharashtra, India.
Ethnobotany 2007;19:71-8.

Badruzzaman SM, Alam MM, Wazahat H. Traditional treatment
of skin diseases in U.P, India. Econ Bot 1989;43:480-6.

Muraina IA, Adaudi AO, Mamman M, Kazeem HM, Picard ],
McGaw LJ, et al. Antimycoplasmodial activity of some plant
species from northern Nigeria compared to currently used
therapeutic agent. Pharm Biol 2010;48:1103-7.

Singh U, Wadhwani AM, Johri BM. Dictionary of Economic Plants
of India. New Delhi: Indian Council of Agricultural Research; 1996.
p. 38-49.

Oudhia P, Tripathi RS. World Weeds 1999;4:109-119.

Alam P, Ali M. Phytochemical Investigation of Calotropis procera
Ait. Roots Indian ] Chem 2009;48:443-6.

Dhar DN, Singh RK. The chemistry of Calotropis procera. The
Eastern Pharmacist 1973;176:99-101.

Ali M, Gupta J. New pentacyclic triterpenic esters from the roots
of Calotropis procera. Indian ] Chem 1999;38:877-881.

Ibrahim SR, Mohamed GA, Lamiaa AS, Banuls LM,
Goietsenoven GV, Kiss R, et al. New ursane-type triterpenes from
the root bark of Calotropis procera. Phytochem Lett 2012;5:490-495.
Gupta A, Singh R, Purwar C, Chauhan D, Singh J. Two pentacyclic
triterpenes from the stem of Calotropis procera. Indian ] Chem 2003;
42:2030.

Sieber JN, Nelson CJ, Lee SM. Cardenolides in the latex and leaves
of even Asclepias species and Calotropis procera. Phytochemistry
1982;21:2343-8.

142


https://market.android.com/details?id=comm.app.medknow
https://market.android.com/details?id=comm.app.medknow

[Downloaded free from http://www.greenpharmacy.info on Tuesday, September 16, 2014, IP: 223.30.225.254] || Click here to download free Android application for

journal

A

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

143

Upadhyay: Uses of Calotropis procera

Khan AQ, Malik A. A new steroid from Calotropis procera.
Phytochemistry 1989,28:2859-2861.

Gupta A, Siddiqui IR, Singh ]J. New triterpenoid saponins from
the stem of Calotropis procera. Indian ] Chem 2000;39:941.

Shaker KH, Morsy N, Zinecker H, Johannes FI, Bernd Schneider.
Secondary metabolies from Calotropis procera (Aiton). Phytochem
Lett 2010;3:212-6.

Saratha V, Subramanian S, Sivakumar S. Evaluation of wound
healing potential of Calotropis gigantea latex studied on excision
wounds in experimental animals. Med Chem Res 2009;10:54-7.
Pal G, Sinha NK. Isolation, crystallization and properties of
calotropins DI and DII from Calotropis gigantea. Arch Biochem
Biophys 1980;202:321-9.

Sengupta A, Bhattacharya D, Pal G, Sinha NK. Comparative studies
calotropin DI and DII from the latex of Calotropis gigantea. Arch
Biochem Biophys 1984;232:17-25.

de Freitas CD, Noguueira FC, Vasconceles IM, Oliveira JT,
Domont GB, Ramos MV. Osmotin purified from the latex of
Calotropis procera: Biochemical characterization, biological
activity and role in plant defense. Plant Physiology Biochem
2011;49:738-43.

Domsalla A, Melzig MF. Occurrence and properties of proteases
in plant latices. Planta Med 2008;74:699-711.

Akhtar N, Malik A. Proceragenin, an antibacterial cardenolide
from Calotropis procera. Phytochemistry 1998;31:2821-4.

Ansari SH, Ali M. Norditerpinic ester and pentacyclic triterpinoids
from root bark of Calotropies procera (Ait) R. Br. Pharmazie
2001;56:175-7.

Gupta DK, Ali M, Bhutani KK. Triterpenoids from Calotropis procera
root bark. Indian ] Chem 1996;35:1079-83.

Habib MR, Nikkon F, Rahman M, Haque ME, Karim MR. Isolation
of stigmasterol and beta-sitosterol from methnolic extract of root
bark of Calotropis gigantea. Pak ] Bio Sci 2007;22:4174-6.
Lhinhatrakool T, Sutthivaiyakit S. 19-Nor- and 18,
20-Epoxy-cardenolides from the leaves of Calotropis gigantea.
J Nat Prod 2006;69:1249-51.

Sen S, Niranjan PS, Mahato SB. Flavonol glycosides from Calotropis
gigantea. Phytochemistry 1992;31:2919-21.

Daniel M. Cardiac glycosides: Calotropis procera Ait. f. In: Medicinal
plants: Chemistry and properties. In: Daniel M, editor. Enfield:
Science Publishers; 2006. p. 132.

Patil LS, Aynor S, Camoens H. Use of the milky sap from Calotropis
gigantea as a proteolytic enzyme in blood group serology.
Transfusion 1993;33:963.

Rawdkuen S, Jaimakreu M, Benjakul S. Physicochemical properties
and tenderness of meat samples using proteolytic extract from
Calotropis procera latex. Food Chem 2013;136:909-16.

Rajesh R, Raghavendra Gowda CD, Nataraju A, Dhananjaya BL,
Kemparaju K, Vishwanath BS. Procoagulant activity of Calotropis
gigantea latex associated with fibrin (ogen) olytic activity. Toxicon
2005;46:84-92.

Hemalatha RG, Padmini E. Studies on the effect of latex of the milk
Calotropis procera weed- (Ait) R. Br. on Angiotensin Converting
Enzyme (ACE) activity. Asian ] Exp Biol 2010;1:803-7.
Shivaprasad HV, Riyaz M, Venkatesh Kumar R, Dharmappa KK,
Tarannum S, Siddesha JM, et al. Cysteine proteases from the
Asclepiadaceae plants latex exhibited thrombin and plasmin like
activities. ] Thromb Thrombolysis 2009;28:304-8.

Freitas CD, Oliveira JS, Miranda MR, Macedo NM, Sales MP,
Villas-Boas LA, et al. Enzymatic activities and protein profile of
latex from Calotropis procera. Plant Physiol Biochem 2007;45:781-9.
Rajesh R, Shivaprasad HV, Gowda CD, Nataraju A, Dhananjaya BL,
Vishwanath BS. Comparative study on plant latex proteases
and their involvement in hemostasis: A special emphasis on clot
inducing and dissolving properties. Planta Med 2007;73:1061-7.

International Journal of Green Pharmacy

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Juncker T, Schumacher M, Dicato M, Diederich M. UNBS1450 from
Calotropis procera as a regulator of signaling pathways involved in
proliferation and cell death. Biochem Pharmacol 2009;78:1-10.
Ramos MV, Aguiar VC, da Silva Xavier AA, Lima MW,
Bandeira GP, Etchells JP, et al. Latex proteins from the plant
Calotropis procera are partially digested upon in vitro enzymatic
action and are not immunologically detected in fecal material.
Fitoterapia 2006;77:251-6.

Yagami T, Sato M, Nakamura A, Komiyama, Kitagawa K,
Akasawa A, et al. Plant defense-related enzymes as latex antigens.
J Allergy Clin Immunol 1998;101:379-85.

Sharma P, Sharma JD. In-vitro schizonticidal screening of Calotropis
procera. Fitoterapia 2000;71:77-9.

Singh S, Bharti N, Chugh M, Naqvi F, Azam A. Activity of
extracts and procesterol from Calotropis gigantea against Entanoeba
histolytica. Nat Prod Commun 2010;5:867-8.

Mudi SY. Bukar A. Anti-pasmodial activity of leaf extracts of
Calotropis procera Linn. Biochemistry 2011;23:29-34.

Oskuee RK, Jafari MR, Amel Farzad, Ramezani M. In vitro
Leishmanicidal activity of Calotropis gigantea and its fractions
against Leishmania major. ] Med Plants Res 2012;6:3977-83.
Rakotomanga M, Razakantoanina V, Raynaud S, Loiseau PM,
Hocquemiller R, Jaureguiberry G. Antiplasmodial activity of
acetogenins and inhibitory effect on Plasmodium falciparum
adenylate translocase. ] Chemother 2004;16:350-6.

Mesquita ML, Desrivot ], Bories FC, Fournet A, de Paula JE,
Grellier P, et al. Antileishmanial and trypanocidal activity
of Brazilian Cerrado plants. Mem Inst Oswaldo Cruz
2005;100:783-7.

Sharma P, Sharma JD. I vitro hemolysis of human erythrocytes - by
plant extracts with antiplasmodial activity. ] Ethnopharmacol
2001;74:239-43.

Wong SK, Lim YY, Abdullah NR, Nordin FJ. Assessment of
antiproliferative and antiplasmodial activities of five selected
Apocynaceae species. BMC Complement Altern Med 2011;11:3.
Zaman MA, Igbal Z, Abbas RZ, Khan MN. Anticoccidial activity of
herbal complex in broiler chickens challenged with Eimeria tenella.
Parasitology 2012;139:237-43.

Igbal Z, Lateef M, Jabbar A, Muhammad G, Khan MN.
Anthelmintic activity of Calotropis procera (Ait.) Ait F. flowers in
sheep. ] Ethnopharmacol 2005;102:256-61.

Al-Qarawi AA, Mahmoud OM, Sobaih, Haroun EM, Adam SE.
A preliminary study on the anthelmintic activity of Calotropis
procera latex against Haemonchus contortus infection in Najdi sheep.
Vet Res Commun 2001;25:61-70.

Mahmoud OM, Haroun EM, Sobaih MA, Omer, OH, Adam SE.
Comparative efficacy of Calotropis procera latex and sulfadimidine
against experimentally-induced Eimeria ovinoidalis infection in
Najdi lambs. Small Rumin Res 2001;42:135-40.

Nagaty HF, Rifaat MA, Morsy TA. The latex of Calotropis
procera (family: Asclepiadeceae), a new substance having an
ascaricidal effect in-vitro. ] Egypt Med Assoc 1959;42:563-6.
Ukwubile CA. Anti-Helminthic properties of some nigerian
medicinal plants on selected intestinal worms in children (age 5-13)
in Ogurugu, South East Nigeria. ] Bacteriol Parasitol 2012;3:159.
Saba A, Oguntoke PC, Olayinka OA. Anti-inflammatory and
analgesic activities of ethanolic leaf extract of Calotropis procera.
Afr ] Biomed Res 2011;14:203-8.

Pathak AK, Argal A. Analgesic activity of Calotropis gigantea flower.
Fitoterapia 2007;78:40-2.

LimaRC, Silva MC, Aguiar CC, Chaves EM, Dias KC, Macédo DS,
et al. Anticonvulsant action of Calotropis procera latex proteins.
Epilepsy Behav 2012;23:123-6.

Dewan S, Kumar S, Kumar VL. Antipyretic effect of latex of
Calotropis procera. Indian ] Pharmcol 2000;32:252.

| July-September 2014 |


https://market.android.com/details?id=comm.app.medknow
https://market.android.com/details?id=comm.app.medknow

[Downloaded free from http://www.greenpharmacy.info on Tuesday, September 16, 2014, IP: 223.30.225.254] || Click here to download free Android application for

journal

Upadhyay: Uses of Calotropis procera

87. Basu A, Chaudhuri AK. Preliminary studies on the
anti-inflammatory and analgesic activities of Calotropis procera
root extract. ] Ethnopharmacol 1991;31:319-24.

88. Patil K, Patil S, Mamatha GC, Chaturvedi SC. Anti-arthritic
activity of leaves of Calotropis gigantea Linn. ] Nat Remedies 2007;
7:189-194.

89. Rathod NR, Chitme HR, Irchhaiya R, Chandra R. Hypoglycemic
effect of calotropis gigantea linn. leaves and flowers in
streptozotocin-induced diabetic rats. Oman Med ] 2011;26:104-8.

90. Rathod NR, Raghuveer I, Chitme HR, Chandra R. Free radical
scavenging activity of Calotropis gigantea on streptozotocin-induced
diabetic rats. Indian ] Pharm 2009;71:615-21.

91. Verma R, Satsangi GP, Shrivastava JN. Susceptibility of a weed
Calotropis procera (Ait.) against clinical isolates of dermatophytes.
J Med Plants Res 2011;5:4731-9.

92. Chitme HR, Chandra M, Kaushik S. Studies on anti-diarrhoeal
activity of Calotropis gigantea R. Br. in experimental animals.
J Pharm Pharm Sci 2004;7:70-5.

93. Chitme HR, Chandra R, Kaushik S. Evaluation of antipyretic
activity of Calotropis gigantea (Asclepiadaceae) in experimental
animals. Phytother Res 2005;5:454-6.

94. Rasik AM, Raghubir R, Gupta A, Shukla A, Dubey MP, Srivastava S,
et al. Healing potential of Calotropis procera on dermal wounds in
Guinea pigs. ] Ethnopharmacol 1999;15:68:261-6.

95. Perumal Samy PR, Chow VT. Pilot study with regard to the wound
healing activity of protein from Calotropis procera (Ait.) R. Br. Evid
Based Complement Alternat Med 2012;2012:294528.

96. Deshmukh PT, Fernandes ], Atul A, Toppo E. Wound healing
activity of Calotropis gigantea root bark in rats. ] Ethnopharmacol
2009;125:178-81.

97. Basu A, Sen T, Ray RN, Chaudhuri A. Hepatoprotective effects
of Calotropis procera root extract on experimental liver damage in
animals. Fitoterapia 1992;63:507-14.

98. Freitas AP, Bitencourt FS, Brito GA, de Alencar NM, Ribeiro RA,
Lima-Janior RC, et al. Protein fraction of Calotropis procera latex
protects against 5-fluorouracil-induced oral mucositis associated
with down regulation of pivotal pro-inflammatory mediators.
Naunyn Schmiedebergs Arch Pharmacol 2012;385:981-90.

99. Seddek Al, Mahmoud ME, Shiina T, Hirayama H, Iwami M,
Miyazawa S, et al. Extract from Calotropis procera latex activates
murine macrophages. ] Nat Med 2009;63:297-303.

100. Roy S, Sehgal R, Pahdy BM, Kumar VL. Antioxidant and protective
effect of Calotropis procera against alloxan-induced diabetics in rats.
J Ethnopharmacol 2005;102:470-3.

101. Bharti S, Wahane VD, Kumar VL. Protective effect of Calotropis
procera latex extracts on experimentally induced gastric ulcers in
rat. ] Ethnopharmacol 2010;127:440-4.

102. Srivastava SR, Keshri G, Bhargavana B, Singh C, Singh MM.
Pregnancy interceptive activity of the roots of Calotropis gigantea
Linn. in rats. Contraception 2007;75:318-22.

103. Kamath JV, Rana AC. Preliminary study on antifertility activity of
Calotropis procera roots in female rats. Fitoterapia 2002;73:111-5.

104. Akinloye AK, Abatan MO, Alaka OO, Oke BO. Histomorphometric
and histopathological studies on the effect of Calotropis
procera (Giant milkweed) on the male reproductive organs of wistar
rats. Afr ] Biomed Res 2002;5:57-61

105. Sangraula H, Dewan S, Kumar VL. Evaluation of anti-inflammatory
activity of latex of Calotropis procera in different models of
inflammation. Inflammopharmacology 2002;9:257-64.

106. Kumar VL, Roy S. Calotropis procera latex extract affords protection
against inflammation and oxidative stress in Freund’s complete
adjuvant-induced monoarthritis in rats. Mediators Inflamm
2007;2007:47523.

107. Alencar NM, Figueiredo IS, Vale MR, Bitencurt FS, Oliveira ]S,

| July-September 2014 |

International Journal of Green Pharmacy

Ribeiro RA, et al. Anti-inflammatory effect of the latex from
Calotropis procera in three different experimental models:
Peritonitis, paw edema and hemorrhagic cystitis. Planta Medica
2004;70:1144-9.

108. Arya S, Kumar VL. Interleukin 1 beta inhibits paw edema induced
by local administration of latex of Calotropis procera extracts.
Inflammopharmacology 2004;12:391-8.

109. Harris RE, Beebe-Donk J, Doss H, Burr Doss D. Aspirin,
ibuprofen, and other non-steroidal anti-inflammatory drugs
in cancer prevention: A critical review of non-selective COX-2
blockade (review). Oncol Rep 2005;13:559-83.

110. Oliveira JS, Costa-Lotufo LV, Bezerra DP, Alencar NM,
Marinho-Filho JD, Figueiredo IS, et al. In vivo growth inhibition
of sarcoma 180 by latex proteins from Calotropis procera. Naunyn
Schmiedebergs Arch Pharmacol 2010;382:139-49.

111. Arya S, Kumar VL. Anti inflammatory efficacy of extracts of latex
of Calotropis procera against different mediators of inflammation.
Mediators Inflamm 2005;14:228-32.

112. Poddar A, Vadlamudi VP, Koley KM, Dewangan G.
Anti-inflammatory activity of Calotropis gigantea leaves.
Aryavaidyan 2007;20:178-80.

113. Adak M, Gupta JK. Evaluation of anti-inflammatory activity of
Calotropis gigantea (AKANDA) in various biological systems. Nepal
Med Coll J 2006;3:156-61.

114. Kumar VL, Arya S. Medicinal uses and pharmacological properties
of Calotropis procera. In: Govil JN, editor. Recent Progress in
Medicinal Plants. Texas: Studium Press; 2006. p. 373-388.

115.Harne S, Sharma A, Dhaygude M, Joglekar S, Kodam K,
Hudlikar M. Novel route for rapid biosynthesis of copper
nanoparticles using aqueous extract of Calotropis procera L. latex
and their cytotoxicity on tumor cells. Colloids Surf B Biointerfaces
2012;15:284-8.

116. Mathen C, Peter SM, Hardikar BP. Comparative evaluation
of the cytotoxic and apoptotic potential of Poecilocerus pictus
and Calotropis gigantea. ] Environ Pathol Toxicol Oncol
2011;30:83-92.

117. Quaquebeke VE, Simon G, Andre A, Dewelle], Yazidi ME, Bruyneel F,
et al. Identification of a novel cardenolide (2-oxovoruscharin) from
Calotropis procera and the hemisynthesis of novel derivatives
displaying potent in vitro antitumor activities and high in vivo
tolerance: Structure-activity relationship analyses. ] Med Chem
2005;48:849-56.

118. Habib MR, Karim MR. Antitumour evaluation of di-(2-ethylhexyl)
phthalate (DEHP) isolated from Calotropis gigantea L. flower. Acta
Pharm 2012;1:607-15.

119. Taylor P, Arsenak M, Abad M]J, Fernandez A, Milano B, Gonto R,
et al. Screening of Venezuelan medicinal plant extracts for cytostatic
and cytotoxic activity against tumor cell lines. Phytother Res
2013;27:530-9.

120. Choedon T, Mathan G, Arya S, Kumar VL, Kumar V. Anticancer

and cytotoxic properties of the latex of Calotropis procera in a

transgenic mouse model of hepatocellular carcinoma. World |

Gastroenterol 2006;12:2517-22.

Soares de Oliveira J, Pereira Bezerra D, Teixeira de Freitas CD,

Delano Barreto Marinho Filho J, Odorico de Moraes M, Pessoa C,

et al. In vitro cytotoxicity against different human cancer cell lines

of laticifer proteins of Calotropis procera (Ait.) R Br Toxicol In Vitro
2007;21:1563-73.

122. Seeka C, Sutthivaiyakit S. Cytotoxic cardenolides from the leaves
of Calotropis gigantea. Chem Pharm Bull (Tokyo) 2010;58:725-8.

123.Wang ZN, Wang MY, Mei WL, Han Z, Dai HF. A new
cytotoxic pregnanone from Calotropis gigantea. Molecules
2008;13:3033-9.

124. Mathur R, Gupta SK, Mathur SR, Velpandian T. Calotropis procera

121.

144


https://market.android.com/details?id=comm.app.medknow
https://market.android.com/details?id=comm.app.medknow

[Downloaded free from http://www.greenpharmacy.info on Tuesday, September 16, 2014, IP: 223.30.225.254] || Click here to download free Android application for

journal

Upadhyay: Uses of Calotropis procera

root extracts block VEGF-induced angiogenesis: Quantitative
analysis. Indian ] Physiol Pharmacol 2011;55:5-12.

125. Samy RP, Rajendran P, Li F, Anandi NM, Stiles BG, Ignacimuthu S,
et al. Identification of a novel Calotropis procera protein that can
suppress tumor growth in breast cancer through the suppression
of NF-kB pathway. PLoS One 2012;7:e48514.

126. Ajibade LT, Fatoba PO, Raheem UA, Odunuga BA. Ethno medicine
and primary health care in liorion, Nigeria. Indian ] Tradit
Knowledge 2005;4:150-8.

127. Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, Ray C. Screening
of Indian medicinal plants for biological activity: Part I. Indian J
Exp Biol 1968;6:232-47.

128. Yates JS, Mustian KM, Morrow GR, Gillies L], Padmanaban D,
Atkins JN, et al. Prevalence of complementary and alternative
medicine use in cancer patients during treatment. Support Care
Cancer 2005;13:806-11.

129. Kapoor LD. Handbook of Ayurvedic Medicinal Plants. Boca Raton:
CRC Press; 1990.

130. Ali NA, Jiilich WD, Kusnick C, Lindequist U. Screening of
Yemeni medicinal plants for antibacterial and cytotoxic activities.
J Ethnopharmacol 2001;74:173-9.

131. de Freitas CD, Lopes JL, Beltramini LM, de Oliveira RS, Oliveira]T,
Ramos MV. Osmotin from Calotropis procera latex: New insights
into structure and antifungal properties. Biochim Biophys Acta
2011;1808:2501-7.

132.Larhsini M, Oumoulid L, Lazrek HB, Wataleb S, Bousaid M,
Bekkouche K, et al. Screening of antibacterial and antiparasitic
activities of six Moroccan medicinal plants. Therapie
1999;54:763-5.

133. Larhsini M, Oumoulid L, Lazrek HB, Wataleb S, Bousaid M,
Bekkouche K, ef al. Antibacterial activity of some moroccan
medicinal plants. Phytother Res 2001;15:250-2.

134. Lima-Filho JV, Patriota JM, Silva AF, Filho NT, Oliveira RS,
Alencar NM, et al. Proteins from latex of Calotropis procera prevent
septic shock due to lethal infection by Salmonella enterica serovar
Typhimurium. ] Ethnopharmacol 2010;129:327-34.

135. Amin M, Anwar F, Naz F, Mehmood T, Saari N. Anti-Helicobacter
pylori and urease inhibition activities of some traditional medicinal
plants. Molecules 2013;18:2135-49.

136. Mako GA, Memon AH, Mughal UR, Pirzado A, Bhatti S.
Antibacterial effects of leaves and root extract of Calotropis procera
Linn. Pak J Agri Engg Vet Sci 2012;28:141-9.

137. Mossa]S, Tariq M, Mohsin A, Ageel AM, al-Yahya MA, al-Said MS,
et al. Pharmacological studies on aerial parts of Calotropis procera.
Am ] Chin Med 1991;110:223-31.

138. Kareem SO, Akpan I, Ojo OP. Antimicrobial Activities of Calotropis
procera on selected pathogenic microorganisms. Afr ] Biomed Res
2008;11:105-10.

139. Subramanian V, Vijayaragavan T, Mariavincent M, Mary JP,
Thavasimuthu C. Antimicrobial effect of Calotropis procera active
principles against aquatic microbial pathogens isolated from
shrimp and fishes. Asian Pac ] Trop Biomed 2012;2:5812-7.

140. Thomas PB, Thomas A, Krishnan S, Ravi TK. Antibacterial activity
of leaf extracts of Calotropi gigantea fatty against certain Gram
positive and Gram negative bacteria. Int ] Chem Sci 2011;9:919-23.

141. Yesmin MN, Uddin SN, Mubassara S, Akond MA. Antioxidant
and antibacterial activities of Calotropis procera. American-Eurasia.
J Agric Environ Sci 2008;4:550-3.

142. Verma DR, Kakkar A, Bais N, Dubey P. Antifungal activity of
Calotropis procera. ] Glob Pharm Technol 2011;3:11-4.

143. Alam MA, Habib MR, Nikkon R, Rahman M, Karim MR.
Antimicrobial activity of akanda (Calotropis gigantea L.) on some
pathogenic bacteria. Bangladesh J Sci Ind Res 2008;43:397-404.

144. Ahmad N, Anwar F, Hameed S, Boyce MC. Antioxidant and
antimicrobial attributes of different solvent extracts from leaves

145

International Journal of Green Pharmacy

and flowers of Akk [Calotropis procera (Ait.) Ait. F.)]. ] Med Plants
Res 2011;5:4879-87.

145.Shahi M, Hanafi-Bojd AA, Iranshahi M, Vatandoost H,
Hanafi-Bojd MY. Larviciudal activity of latex and extracts of
Calotropis procera (Gentianales: Asclepidiaceae) against Culex
quinquefasciatus and Anopheles stephensi (Dipetra: Culiciodae).
J Vector Borne Dis 2010;47:185-8.

146. Singh M, Joshi V, Sharma RC, Sharma K. Ovipositioning behaviour
of Aedes aegypti in different concentrations of latex of Calotropis
procera: Studies on refractory behaviour and its sustenance across
gonotrophic cycles. Dengue Bull 2004;28:184-8.

147. Morsy TA, Rahem MA, Allam KA. Control of Musca domestica
third instar larvae by the latex of Calotropis procera (Family:
Asclepiadaceae). ] Egyptian Soc Parasitol 2001;31:107-10.

148. Upadhyay RK. Bio-efficacy of latexes from plant species Thevetia
nerifolia, and Artocarpus heterophyllus, Ficus glomerata and Calotropis
procera on survival, feeding, development and reproductive behavior
of Spodoptera litura (F.) (Lepidoptera: Noctuidae); International Journal
of Chemical and Bio-chemical Sciences 2013;4:86-98.

149. Yagami T, Sato M, Nakamura A, Shono M. One of the rubber
latex allergens has lysozyme activity. Int Arch Allergy Immunol
1994;104:307.

150. Rupprecht JK, Hui YH, McLaughlin JL. Annonaceous acetogenins:
A review. ] Nat Prod 1990;53:237-78.

151. Seetharaman TR. Flavonoids from the leaves of Annona squamosa
and Polyalthia longifolia. Fitoterapia 1986,;57:189-98.

152. Salunke BK, Kotkar HM, Mendki PS, Upasani SM, Maheshwari VL.
Efficacy of flavonoids in controlling Callosobruchus
chinensis (L.) (Coleoptera: Bruchidae), a post-harvest pest of grain
legumes. Crop Prot 2005;24:888-93.

153. Wititsuwannakul R, Wititsuwannakul D, Sakulborirug C.
A lectin from the bark of the rubber tree (Hevea brasilliensis).
Phytochemsitry 1998;47:183-7.

154. Carlini CR, Grossi-de Sa MF. Plant toxic proteins with insecticidal
properties. A review on the potentialities as bioinsecticides.
Toxicon 2002;40:1515-39.

155. Freitas CD, Souza DP, Aratjo ES, Cavalheiro MG, Oliveira LS,
Ramos MV. Anti-oxidative and proteolytic activities and protein
profile of laticifer cells of Cryptostegia grandiflora, Plumeria rubra
and Euphorbia tirucalli. Braz J. Plant Physiol 2010;22:11-22.

156. Konno K, Hirayamura C, Tateishi K, Tamura Y, Hattori M. Papain
protects papaya trees from herbivorous insects: Role of cysteine
proteinases in latex. Plant J 2004;37:370-8.

157. Ramos MV, Grangeiro TB, Freire EA, Sales MP, Souza DP, Aratjo
ES, et al. The defensive role of latex in plants: Detrimental effects
on insects. Arthropod-Plant Interact 2010;4:57-67

158. Farias LR, Costa FT, Souza LA, Pelegrini PB, Grossi-de-Sa MF,
Neto SM, et al. Isolation of a novel Caricapapaya a-amylase inhibitor
with deleterious activity toward Callosobruchus maculates. Pesticide
Biochem Physiol 2007;87:255-60.

159. Azarkan M, Amrani A, Nus M, Vandermeers A, Zerhouni S,
Smolders N, et al. Carica papaya is a rich source of a class II
chitinase. Phytochemistry 1997;48:1319-25.

160. Pechan T, Cohen A, Williams WP, Luthe DS. Insect feeding mobilizes
aunique plant defense protease that disrupts the peritrophic matrix
of caterpillars. Proc Natl Acad Sci U S A 2002;99:13319-23.

161. Giordani R, Benyahia S, Teissere M, Noat G. Purification and
properties of N-acetyl-B-glucosaminase from Hevea brasiliensis
latex. Plant Sci 1992;84:25-34

162.Braga YF, Grangeiro TB, Freire EA, Lopes HL, Bezerra JN,
Andrade-Neto M, et al. Insecticidal activity of 2-tridecanone against
cowpea weevil Callosobruchus maculates (Coleoptera: Bruchidae).
Anals Acad Bras Cienc 2007;79:35-9.

163. Hagel JM, Yeung EC, Facchini PJ. Got milk? The secret life of
laticifers. Trends Plant Sci 2008;13:631-9.

| July-September 2014 |


https://market.android.com/details?id=comm.app.medknow
https://market.android.com/details?id=comm.app.medknow

[Downloaded free from http://www.greenpharmacy.info on Tuesday, September 16, 2014, IP: 223.30.225.254] || Click here to download free Android application for
journal

Upadhyay: Uses of Calotropis procera

164. Yeang HY, Arif SA, Yusof F, Sunderasan E. Allergenic proteins of 167.Hifsa M, Ismat N, Abida T. Phytoremediation of Cu (II) by
natural rubber latex. Methods 2002;27:32-45. Calotropis procera. N'Y Sci ] 2010;3:1-5.

165. Ramos MYV, Eliane S, Aratjo, Raquel SB, Oliveira, Fabiano M,
et al. Latex fluids are endowed with insect repellent activity not

specifically related to their proteins or volatile substances. Braz | How to cite this article: Upadhyay RK. Ethnomedicinal, pharmaceutical and
. HRET pesticidal uses of Calotropis procera (Aiton) (Family: Asclepiadaceae). Int J
Plant Physiol 2011;23:57-66. Green Pharm 2014;8:135-46.

Source of Support: Nil, Conflict of Interest: None declared.

166. Upadhyay RK. Plant latex a natural source of pharmaceuticals and
pesticides. Int ] Green Pharm 2011;169-80.

| July-September 2014 | International Journal of Green Pharmacy 146


zaheer
Rectangle

https://market.android.com/details?id=comm.app.medknow
https://market.android.com/details?id=comm.app.medknow

