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 Abstract                                                                                

A review is given regarding the medicinal plant Calotropis procera (Aiton) W.T a member of the family (Asclepiadaceae) 

commonly known as Giant Milk weed. It demonstrated that Calotropis is a perennial xerophytic woody shrub that has a 

great capacity to inhabit abandoned lands, it tolerated poor soils with limited nutrition and moisture, known to establish 

an intensive root system as a drought resistance mechanism. It exhibited allelopathic properties and phytoremediation, 

considered invasive in many habitats. 

 C. procera is widespread in tropical and subtropical regions of the globe, in Egypt it’s distributed through several 

phytogeographic regions with different edaphic properties, consequently, it showed great polymorphism and wide 

variety in metabolites in accordance to different environments. The seeds possess a unique silk formation that aided in 

dispersal through wind, water or any moving substance. 

Environmental conditions specially precipitation rates, was found to control the invasive behavior of the species since it 

showed no invasive attribute in arid environments where it’s originally found such as Egypt or Saudi Arabia, on the 

contrary, Australia for instance knew C. procera as an invasive naturalized plant. 

A great benefit could be taken from Calotropis procera on many levels, as on one hand it is known traditionally, in folk 

medicine to have purgative and anthelimintic properties and used in treating leprosy, ulcers, tumors and piles as well as 

purgative, anticoagulant, and anticancer, moreover, the plant’s latex has been known for cardiac glycoside content and 

contains compounds with pesticide properties, while on the other hand, its biomass proved a tendency to be a good 

source of renewable energy and hydrocarbon. Finally, Calotropis procera populations have an immense ecologic role 

being habitat for several organisms, displaying phytoremedy properties in contaminated soils and its ability to 

rehabilitate deserted land bringing back life once again. 
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Introduction 

     Medicinal plants provide a major cultural and 
biological weight to humanity. They serve as food source, 
flavoring spices, means of remediation, energy source and 
national income [1]. The use of medicinal plants in drug 
manufacture has become a global trend in the last two 
decades [2]. Farnsworth and Soejarto; Schippmann, et al. 
[3-4] have estimated the plants used medicinally 
worldwide of more than 53000 species.  
The plant family Asclepiadaceae includes more than 2,000 
species classified under 280 genera are distributed 
worldwide in the tropical and sub-tropical regions [5]. As 
a family member, Calotropis procera has captured the 
attention since on one hand, it has a great value as a 
medicinal plant with notable importance in folk medicine 
(Boulos) [6], its cardiac glycoside content and the ability 
to act as a pesticide [7-10]. On the other hand, researches 
have discussed its potential to be source of renewable 
energy and hydrocarbon [11,12].  
 
     The plant is a perennial xerophytic woody shrub which 
is able to thrive in harsh conditions of heat, drought and 
poor soils [13,14]. It’s characterized with a unique seed 
structure that counts primarily for its great dispersal 
capability. C. procera is widespread in tropical and 
subtropical regions of the globe, in Egypt its distributed 
through several phytogeographic regions, and is 
spreading further to inhabit new ecosystems [15,16].  
 
     Calotropis procera has significant morphological 
plasticity enables it to thrive harsh conditions of drought, 
salinity and waterlogging [17,18]. As well as wide range of 
temperatures and urban stress . It reproduces by seeds 
and vegetative propagation as well [19,14].  
 

     The significant dispersal of Calotropis procera, along 
with its high adaptability to severe environments, has 
driven researchers to consider its invading abilities, it 
even suffers widespread cutting in several regions as an 
invasion control strategy [20]. However, the numerous 
benefits and outcomes from using the plant in industrial 
and therapeutic aspects could possibly overcome the 
invasion concerns. In Egypt, even though being 
widespread, C. procera populations didn’t exhibit invasive 
behavior yet. This review aims at assessing the Calotropis 
procera (Aiton) population in Egypt, discussing its 
distribution, population dynamics and dispersal behavior 
with respect to its ecologialc role and potential economic 
importance. 
 

Geographic Distribution  

     Calotropis procera (Aiton) W.T a member of the family 
(Asclepiadaceae), Asclepias procera Aiton is the most 
common synonym for it (Boulos) [21]. Calotropis procera 
is widely distributed around the globe and hence it has 
several common names, it is known in Arabic as Ushar or 
Oshar [22,23]. While in English it’s Giant milk weed, 
Sodom apple, calotrope, Frensh cotton, in French it’s Bois 
canon or Arbre de soie, it’s Algodón de seda in Spanish 
[24], cabbage tree, rubber bush and rubber tree [14]. 
 
     It is native to tropical and subtropical Africa, (Somalia, 
Egypt, Libya, south Algeria, Morocco, Mauritania and 
Senegal), Madagascar, Asia (India, Pakistan, Afghanistan, 
Iran, Arabia and Jordan), Southern Asia, and Indochina to 
Malaysia [25,13]. The plant has been naturalized in 
Australia, Central and South America, the Caribbean 
islands, Indonesia, and many Pacific islands [13], (Figure 
1). 
 

Figure 1: Global distribution of Calotropis procera in both native and naturalized habitats. 
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     In Egypt, urban areas of Helwan, South Cairo Province 
[26], Aswan, Nile river islands and its sandy bank, New 
Valley (El-Kharga oases, Cairo-Suez road from, the Galala 
desert, the northern province of the desert east of the 
Nile, Wady Feran, (Saint Catherine mountain area), 
Nuweibaa from, Aqaba Gulf sector of the Red Sea coastal 
plains; and Arish, the Mediterranean coastal land [15], El 
Maghara, from Northern anticlines of Sinai; Shalateen, 
from Gebel Elba district at the South-East Eastern Desert 
on the Red Sea, (Figure 2). 
 

 

Figure 2: Distribution of Calotropis procera in Egypt. 
 

Morphology 

     Calotropis procera is a single or multiple stemmed 
shrub of 2-6-meter height [23-28] stems are grayish-
green in color, smooth in texture (Figure 3).  
 

 

Figure 3: Calotropis procera planted in SATIS site, Suez 
Canal University, Ismailia, Egypt. 

     Mature stems have a deeply fissured, cork-like bark 
that is light brown in color [13-21]. The leaves are simple, 
sub-sessile, opposite decussate, slightly thick or fleshy, 
oblong, obovate to nearly orbicular, short-pointed to 
blunt at the apex and have a clasping heart shaped base 
(Figure 4).  
 

 

Figure 4: Calotropis procera flowers and leaves. 
 
     The leaf blades are light to dark green with nearly 
white veins, slightly leathery, and have a fine coat of soft 
hairs that rub-off. Leaves are pubescent when young and 
glabrous on both sides on maturity. They have a waxy 
appearance and contain a white milky sap [29,30]. Leaves 
are large up to 15 cm long and 10 cm broad, with no leaf 
stalk [31]. 
 
     The flowers are regular, bisexual with a faint odor, they 
are borne in clusters of ovoid flower buds in the forks of 
the uppermost leaves each cluster contains 3–15 flowers. 
The clusters are surrounded by involucres of several 
small oblong, pointed scaly caduceus bracts. The main 
stalk of these flower clusters (i.e., peduncle) is 20–55 mm 
long, and each flower has a stalk (i.e., pedicel) about 15–
25 mm long. Calyx and corolla are 5-lobed; sepals 7–8 mm 
long; ovate acute, hairy outside; while petals 2–3 cm wide, 
white with purple tips internally; fruit ovoid, inflated, 8–
12 cm long [13]. Flowers have crown-like center [31,21]. 
 
     The fruits are follicle (8–14 9 6–9 cm), sub-globose to 
obliquely ovoid. Its apex is rounded, green, spongy, and 
smooth—that split and invert when mature to release 
seeds [30,32]. Seeds are numerous (350–500 per fruit), 
flat, obovate, 6 9 5 mm, with silky white pappus of 3 cm or 
longer [23].  
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Ecology 

     Calotropis procera is a soft-wooded, evergreen, 
perennial shrub that forms mono-specific stands without 
or with few associated weeds such as Alhagi graecorum, 
Convolvulus arvensis, Solanum nigrum and Cynodon 
dactylon [33]. It is highly resistant to drought, it thrives in 
soils ranging from alkaline to saline [30,33], it was found 
inhabiting waste rock dumps, tailings storage facility, and 
evaporation ponds [34], as well as, along roadsides, 
watercourses, river flats and coastal dunes, it is often 
prevalent in disturbed areas [13,35,23]. 

 
     The plant is known generally to tolerate habitats with 
annual precipitation of 150–1,000 mm per year and 
temperature range of 20 – 30°C (CABI 2005), however in 
Egypt it survived on precipitation rate of only 4.7 mm per 
year and temperature as low as 13.4°C [36]. As a result, 
Calotropis procera was found to produce deep roots and 
root suckers, and rarely grows in shallow soils over 
unfractured rock [34].  

 
     According to Ibrahim (2013), the effect of water deficit, 
water logging and salinity stresses were applied on C. 
procera to study its resistance capacity, as a result, the 
plant have reduced photosynthetic pigments significantly 
through leave shedding, while in contrast, the shoot/root 
ratio were remarkably increased, presumably leave 
shedding could reduce organs that are no longer in use 
and increases photosynthetic efficiency per unit area of 
land [37], besides it minimizes water loss and 
transpiration during the dry season [38]. In the meantime, 
increasing root system ensures reaching water and 
nutrient in far depths beyond the dry surface. 
Furthermore, C. procera tend to form small size 
populations in highly saline soils, and consequently high 
levels of Na were found in its leaves to cope with saline 
soil [26], in addition, leaves were alternately arranged 
providing self-shading in sunny seasons. Under water 
logging stress, however, soil O2 deprivation might have 
induced leaf shedding in C. procera due to hormonal 
disorder and limited energy [17,23]. 

 
     Galal, et al. [39], have revealed that C. procera thrived 
well from mid-summer up until the cold season, well 
represented by high size variation, however, starting 
spring, the population size showed declined values, they 
also illustrated that the plant did not produce any seeds 
during the period from December to March, and that the 
population structure exhibited high stability under the 
stress of urban areas.  

     On the other hand, Farahat, et al. [18], found that C. 
procera has high plasticity in its morphological and 
reproductive traits, in which it had continuous flowering 
for 8 months, with a peak in April and May, that helped in 
reproductive success of the species, however, the 
flowering season declines in both very high and low 
temperatures. According to Sen&Chatterji [40], seeds 
couldn’t neither germinate at elevated temperatures nor 
exhibit any dormancy, they even couldn’t remain viable 
for long time, as it was proven by experiment that two-
year-old seeds have lost viability. Eventually, Sen & 
Chatterji [39] mentioned that fruit set got enhanced 
during long hours of sunlight and warmer climate. 
 
     Calotropis procera primarily reproduces by seeds [14], 
the pollen of C. procera is green and somewhat sticky 
[41], it transfers through cross-pollination by insects, 
particularly by species such as the monarch butterfly 
(Danaus plexippus), which uses C. procera as a host plant 
for various stages of its life cycle [23]. In Egypt, Xylocopa 
leucothorax males (exclusively) are the main pollinators 
while a Scoliid wasp is a facultative one [42]. It may 
receive more visits form pollinators and because of 
possessing larger flowering stalks it may disperse its 
seeds more efficiently [43]. Calotropis seeds have a silky 
pappus that helps to spread by wind, animal, and may be 
transported on long distances in flood waters [13]. 
Additionally, it reproduces by vegetative propagation 
through half stumps, as well as through stem, root suckers 
and cuttings. 
 
     The biological features of Calotropis procera is 
considered common among invasive plants, such as fast 
growth and dissemination, high seed production   
efficiently dispersed by the wind, non-specialized 
pollination system and high tolerance to poor soils 
[44,45]. It has been declared as an invasive species in 
Australia where control strategies suggested to remove 
the tree mechanically with its deep tap root and lateral 
roots to prevent suckering, furthermore, extensive 
competition with tall weeds or brushes especially grass 
might be an efficient way to weaken Calotropis and 
prevent seed germination, meanwhile, chemical control is 
advisable for larger Calotropis colonies [13].  
 
     Studying the population dynamics and demography of 
Calotropis procera in Egypt proposed that it is an 
efficiently performed species and had many plastic 
phenological, morphological, and reproductive attributes 
that enable it to show stable persistence under urban 
habitats conditions, colonize, and invade new ecosystems  
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[26,36]. Meanwhile, Brazilian experimental studies have 
proved its ability to tolerate specific edaphic conditions 
and hence suggested that it has the potential to invade 
such habitats [46,47]. 
 

Allelopathy of Calotropis procera 

     Calotropis procera has allelopathic properties including 
germination inhibition, plumule and radicle growth 
reduction. A study aimed to examine the allelopathic 
potential of Calotropis species on seed germination and 
seedling growth of Acacia ehrenbergiana, Acacia gerrardii 
and Acacia tortilis [48], according to their study, the 
aqueous leaf extracts of Calotropis procera (Aiton) 
inhibited the seed germination, reduced the seedlings 
growth, biomass yield and biomass allocation in Acacia 
species. Besides, different concentrations of C. procera 
leaf extract had an allelopathic effect on the seed 
germination of barley (Hordeum vulgare L.), wheat 
(Triticum aestivum L.), cucumber (Cucumis sativus L.), 
fenugreek (Trigonella foenum-graecum L.), Alssana 
(Senna occidentalis L.), tomato (Lycopersicon esculentum 
Mill.), and eggplant (Solanum melongena L.), showing 
that, the final germination percentage decreased with 
increasing leaf extract concentration [49,50]. In addition, 
Yasin, et al. [51] suggested that the delay in seed 
germination and the reduction in germination index 
might reflect the presence of water-soluble inhibitors in C. 
procera extract, they added that It has widespread and 
persistent occurrence near barley, oat, rice, sorghum, 
maize, cotton, sugarcane and especially wheat crop fields, 
which suggests some adverse effects on these crops 
through allelopathic interactions. Lastly, allelochemicals 
present in leaves and stems of C. procera strongly 
inhibited the germination, seedling growth, fresh and dry 
biomass of Pennisetum americanum (L.) Leeke and 
Setaria italica (L.) [52].  
 

Medicinal Importance 

     Members of the family Asclepiadaceae secrete milk-like 
latex that is known traditionally to heal wounds and stop 
bleeding of fresh cuts [21]. Therefore, Shivaprasad, et al. 
[53] have tested the scientific validity of this knowledge 
on four plant species to find that the latex exhibited 
significant abilities of both blood coagulation and 
thinning, meaning that the latex contains thrombin like 
enzymes responsible for clot formation and plasmin like 
action dissolving it.  
 
     Members of the family are also known for treating 
heart failure since they are rich in cardiac glycosides [8,9]. 
Cardiac glycosides are cardioactive compounds belonging 

to triterpenoids class of compounds, helps in cases of 
heart failure by increasing heart contraction strength 
[54]. Moustafa, et al. [55] have studied the cardiac 
glycoside effect extracted from the aerial parts of 
Calotropis procera on several muscles, along with some 
flavonoids and saponins, they indicated a direct action of 
the extract on the myocardium, as it increased heart beats 
and heart contractions, moreover, the compound has 
increased the motility of smooth muscles as mentioned by 
Brian, et al. 1985 [53], and on the other hand it had a 
relaxing effect on the contracted skeletal muscles. Those 
effects were attributed to the glycosides actions on neural 
tissue which influence the mechanical and electrical 
activities of the heart improving vascular resistance [56]. 
Further studies on cardiac glycosides have also proven 
anticancer properties, in (2014), Ibrahim et al., have 
tested the methanolic extract of the root barks of 
Calotropis procera on lung and prostate cancer cell lines 
showing remarkable effects compared to the positive 
control Cisplatin. Besides, Nalini, et al. [57], have 
confirmed the anticancer properties of Calotropis procera, 
stating that it acts as an antiglioblastoma against LN-18 
cancer cells, they declared that it has potential application 
and can be incorporated in developing anticancer drug. 
 
     Kazeem, et al. (2016) [58], have evaluated the 
antidiabetic characters of C. procera leaf extract, it 
revealed an inhibitory effect of carbohydrate hydrolyzing 
enzymes, α-amylase and α-glucosidase. Similarly, Abd-
Alrheam & Shehri (2015)[59], have successfully used leaf 
extract as an antidiabetic agent on male albino rates, they 
also recorded significant decrease in levels of serum 
cholesterol and triglycerides, which probably an effect of 
saponin content that has potential effect in the treatment 
of hypercholesterolaemia by interfering with intestinal 
absorption of cholesterol [60]. 
 
     On the other hand, Calotropis procera was found to be 
highly toxic when introduced to mice food, resulting in 
high abortion rates [61]. In addition, Ahmed, et al. [62], 
have assessed the toxic effect of latex and ethanolic leaf 
extract of Calotropis procera, on the heart and testis of 
male albino rats, proving high toxicity and recommending 
the use of C. procera as rodent control.  
 

Calotropis procera as Pesticide 

     Studies have determined that some botanical 
compounds such as alkaloids, nicotine, anabasin and 
lupitin in the extracts of Calotropis procera latex produced 
high mortality against mosquito larvae, which make it 
very efficient in the control of several mosquito species 
[63-65,10]. Additionally, the plant was discovered to be 
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highly toxic to the white garden terrestrial snail Thepa 
pisana, by the effect of uscharin that was extracted from 
the latex [7]. 
 

Calotropis procera as Renewable Energy Source 

     Erdman & Erdman [11], suggested that hexane 
extraction of Calotropis procera could be used as a 
substitute for petroleum or petrochemical feedstocks, 
they claimed that C. procera yields high-density fluid, rich 
in hydrocarbon. In their study, the ratio of carbon and 
hydrogen in the extraction were similar to crude oil and 
the heat value content was comparable to crude oil, fuel 
oil and gasoline. Besides, Barbosa, et al. [12] have implied 
the high concentrations of seeds oil and fatty acids from C. 
procera in different localities in Brazil, they suggested 
that oil content and total biosynthesis of saturated fatty 
acids have been increasing with the increased 
temperature and drought, and finally concluded that C. 
procera has potential as biodiesel feedstock. 
 

Molecular Studies 

     Not too many molecular studies have dealt with 
Calotropis procera, in El-Bakry, et al. [66], have studied 
the genetic variation of C. procera in six different 
phytogeographic regions in Egypt, the study showed high 
polymorphism among the tested populations in which, 
Aswan population had the highest polymorphism of all 
and hence the most diverse gene pool, the six sampled 
localities where clustered into three distinct groups; 
Aswan, Feran valley and the remaining four localities, 
New Valley, Cairo-Suez road, Nuweibaa, and Arish, the 
study also revealed that highest similarity was between 
the populations of Cairo-Suez road and Nuweibaa, while 
Feran population exhibited the furthest distance. 
 
     El-Bakry, et al. [67], investigated the phytochemical 
polymorphism among Calotropis procera populations 
collected from the same six localities of the previous 
study, there was a significant difference in primary 
metabolites; carbohydrates and proteins, and secondary 
metabolites; cardiac glycosides and flavonoids, among 
different populations. The maximum values of 
carbohydrates and cardiac glycosides were recorded in 
the population from Wadi Feran, while the minimum 
values were recorded from Cairo-Suez road and New 
Valley. Meanwhile, proteins had its highest concentration 
in Aswan and the lowest from Arish. On the other hand, 
flavonoids attained their maximum concentration in Al-
Arish and their minimum in Nuweibaa. El-Bakry et al. 
added that, proteins had decreased with the increase in 
soil chlorides, calcium, magnesium and potassium, while 

flavonoids concentrations had increased directly with the 
increase of chlorides, sodium and potassium in soil. 
 
     Furthermore, three Calotropis genotypes from three 
locations; El Maghara, Shalateen and Saint Cathrine, were 
investigated using two molecular techniques; RAPD-PCR 
and ISSR, resulting in two cluster dendrogram, one 
included El Maghara and Shalateen genotypes, while the 
other was Saint Cathrine, which indicated high similarity 
between El Maghara and Shalateen populations and Saint 
Cathrine of least similarity  [27]. 
 

Discussion and Interpretation 

     Several studies have suggested the invasive potential of 
Calotropis procera which depends on the different traits it 
possess that shows fast growth rate, effective dispersion, 
high adaptation to wide range of environmental 
conditions or – quoting Ismail (1992)-“it has no Achilles 
heel”. However, the studies didn’t detect any actual 
alteration of ecosystem or competition over space or 
resources with any other species so far. According to the 
previously mentioned studies, it was observed that 
Calotropis procera only exhibited invasive behavior in 
habitats where it was introduced into such as south and 
central America and Australia, those habitats were 
characterized by elevated rates of precipitations and high 
nutrient content in their soils in comparison to the 
Egyptian arid habitats where C. procera is originally a 
native plant. On top of that, seeds of C. procera can hardly 
germinate in extreme temperatures which is the case in 
Egypt’s hot and cold seasons, however, Brazil and 
Australia have no such extremes meaning that seed 
germination can be successful all year round probably 
resulting in exponential increase in populations. To sum 
up, the invasion danger of C. procera is highly dependent 
on environmental conditions of different habitats, the 
extremely arid habitat in Egypt doesn’t encourage the 
plant to grow widely as well as extreme temperature in 
both summer and winter inhibits seed germination for a 
period of time until conditions are suitable over again and 
hence limiting the growth and dispersal of the 
populations.   
 
     Calotropis procera populations in Egypt are highly 
polymorphic which indicates highly divers genetic pool 
that can hardly be threatened, furthermore, molecular 
studies suggested that there is a correlation between the 
edaphic conditions of a population and the nature of its 
metabolites since they differed in different soils [66]. 
Further study of this feature can be beneficial in 
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identifying which population to be targeted in medicinal 
industries and which in hydrocarbon synthesis.  
 
     Regardless to its allelopathic effect to some crops, 
Calotropis procera has several ecologic roles, its ability to 
accumulate several elements from different soils serves as 
natural phytoremediation [68-71], can possibly improve 
the quality of soil and hence rehabilitating abandoned and 
exhausted lands. In Egypt, there has been respective 
number of C. procera populations in intensive industrial 
regions such as Helwan south of Cairo [18,26] it’s one of 
the most polluted areas in Egypt, consequently the 
presence of C. procera could act as a natural refiner for air 
and soil. As was mentioned by Lottermoser [14], C. 
procera had the ability to uptake high concentrations of 
Uranium in its tissues when grew in an abandoned mining 
site in Australia not to mention, vast number of heavy 
metals and natural elements were detected in its tissues 
that correlated highly to soil content. Another ecologic 
role, Calotropis procera is known to attract about 80 
animal species, which range from casual visitors to those 
dependent on the plant for completing their life cycle 
[72], which provide highly productive ecosystem to 
abandoned lands. Furthermore, its appearance can be 
used as an indicator of overgrazing and poor soil and 
hence drive the attention to manage the stressed lands. 
 
     In an overpopulating developing country such as Egypt, 
having C. procera is a bless, it is famous for its various 
medicinal and phytochemical properties along with 
hydrocarbon content that can be used as an alternative 
clean source of energy, it also can be used as a safe 
pesticide and rodent control without leaving harmful 
chemical traces. Calotropis procera presents such a rich 
natural resource that must be utilized industrially, it 
provides ecofriendly solutions to our pollution, energy 
limitation and habitat degradation problems. 
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