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ABSTRACT 

Purpose: The goal of this review is to ascertain the therapeutic relevance of Jatropha curcas L., as well as its biological and pharmacological 

applications in order to give current evidence based applications and risks of toxicity of the plant.  

Method: Evidence based and highly relevant studies from peer reviewed papers pertaining to Jatropha curcas L. were thoroughly reviewed. 

Results: Jatropha curcas L. is utilized for medicinal uses and various segments of the plant contains an oil that is semi-dry which has shown to induce 

functional and important therapeutic remedies. Its antimicrobial, anti-inflammatory, anti-cancer, antiviral activity are well known. Despite its medicinal 

properties, Jatropha plants are known for their poisonous nature. Previous studies on humans/animals have shown that it causes hepatotoxicity, cell 

death, diarrhea, depression, gastroenteritis, and many more and is caused by toxalbumins present in the plant. 

Conclusion: Jatropha curcas L., is a plant with numerous purposes with a handful of potential applications in multiple areas of medicine. Various parts 

of the plant have pharmacological uses that have undergone extensive research and studies. Nevertheless, it’s evident that further study has to be made 

before this plant can be established as a perennial medicinal plant due to its toxic nature. 
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1. INTRODUCTION  

In these past few years, the rising incidence of microorganisms that resists treatment to multiple drugs, and new strains that have been emerging 

which have a lower antimicrobial susceptibility has prompted a pursuit for organic active compounds to regulate pests while lessening diseases and 

adverse effects generated by synthetic compounds [1]. Among the few plants that have a huge possibility to save lives is Jatropha curcas. The plant of 

focus belongs to a huge family of flowering plants, Euphorbiacea. J. curcas L. is domestically from the American tropics but is extensively distributed 

on the whole world [2]. It is often recognized as  'physic nut,' or 'purging nut' possibly a homage to its pharmacological use. It is known to be a plant 

that resists drought and is able to thrive in ruined soils [3]. 

It has been recognized for its therapeutic potential. The leaves of this plant and also its seeds, have been utilized in herbal and traditional medicine and 

also quite effective as a veterinary medicine. The oil has a high capacity for removing waste from the body and is successfully utilized as a remedy for 

skin diseases and distress triggered by rheumatism. Meanwhile a preparation made from its leaves has been well known to treat coughs and also as an 

antiseptic after birth. A decoction preparation made from its roots is used to treat pneumonia and syphilis, as well as as an abortion pill, and 

anthelmintic. Both the seeds and the fruit are often used as a form of contraception  in South Sudan. Besides that, various medicines derived from the 

seeds are used to treat ascites, arthritis, immobility, and skin infections. The whitish colored latex acts like a disinfectant in a kid's mouth infectious 

diseases. Furthermore, its  latex  contains antineoplastic alkaloids such as curcain and Jatrophine [3]. J. curcas is shown to have antibacterial activities 

against organisms such as S. aureus and E. coli.  

But as we view it from a different perspective, several scientific investigations have revealed that the plant has harmful adverse effects on both people 

and animals. The adverse effects that this plant causes includes abdominal pain, vomiting and diarrhea which were recorded to have occurred in 

children who consumed it. There have already been demonstrations in animal experiments that it causes distress, anxiety, bleeding, & dehydration. 

In totality, this journal review aims to collate numerous substantial findings on the medical uses and toxicological effects of a herbal plant tuba-tuba 

from previous researches, in order to establish if the medical uses that have been claimed have solid evidence to support it and to pave the way for 

future studies in discovering how to neutralize its toxic effects. 

https://doi.org/10.55248/gengpi.2022.3.5.24
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2. METHODS  

The literature was analyzed thoroughly utilizing a range of national and international scientific sources, including PubMed, Science Direct, 

Current Pharmaceutical Biotechnology, and the South African Journal of Botany. The study database includes original articles, other studies, theses and 

books of various aspects of the plant species that had been peer-reviewed for academic quality. There were no specific article format criteria. Therefore 

any relevant literature, including clinical trials, comprehensive reviews, editorials, and perspectives with topics within the scope of the study were 

considered. 

3. DISCUSSIONS 

3.1. Botanic Information of Jatropha curcas L. 

The Jatropheae tribe of the Euphorbiaceae family includes the genus Jatropha, It has over 170 species [4]. Jatropha is the scientific name for the species 

which was created by combining the Greek terms"Jatros" which means "doctor" and "trophe" which means "food", including [21] the plant's ancient 

medical use [5]. The genus Jatropha is part of the Crotonoideae tribe Joannesieae, which is part of the Euphorbiaceae family and has over 175 species. 

Pax's subdivision was changed by Dehgan and Webster [6] and there are currently ten sections and 10 subsections to accommodate Old and New World 

species in two subgenera of the genus Jatropha (Curcas and Jatropha).They proposed J. curcas, a physic nut is the genus Jatropha's most primitive form. 

Other sections of the plant have changes in growth habits and its floral architecture; it also emerged from the physic nut or another older form. 

The bark of Jatropha curcas is pale brown, papery, and peeling; the cut produces a profuse liquid latex that ranges from soapy to touch but when dried, 

it becomes brittle and reddish, and the branches are glabrous, ascending, and robust. Jatropha curcas, a diploid species consisting of 22 chromosomes 

[4], is also a 3–5 m dense and tall shrub or tiny tree with a maximum height of 10 meters in perfect conditions. In Mexico, genotypes are classified as 

hazardous or non-toxic [7]. 

The plant has an articulated growth pattern and may survive for up to 50 years [8]. It is a deciduous plant having a morphological break [7]. The root 

system is composed of four shallow lateral roots and a central taproot. Glabrous branches and there was smooth greenish-bronze bark and translucent 

latex. The leaves are smooth,5-lobed and heart-shaped, with a dark green base cordate or spherical, acute at the apex,cordate at the base, alternate [32], 

and falling once a year [6]. Axillary flower clusters with 3–5 cm stalks, whole, lanceolate or linear pubescent and yellowish-green bracts, and massive 

glandular discs on the blooms [2].  Male flowers feature 5 ovate-elliptic sepals that are less than 4 mm long and 5 oblong-ovate petals. 6–7 mm long, 

joined in the lowest portion, densely hairy inside, and 8 stamens. Female flowers are 4 mm in length and have free oblong petals as well as larger 

sepals. [10]. Fruits are 3–4 cm long, trilobite ovoid capsules that split from three cells. Each fruit has three seeds, each of which is enormous, 

rectangular, and 2 cm long, with a pleasant flavor [11]. 

Curcas is its birthplace, and it can be found throughout northeastern South America and the dry parts of Mexico [12]. The plant is thought to have 

spread to other African and Asian nations through the islands of Cape Verde and Guinea Bissau [13]. The majority of Jatropha species are thorny, 

seasonally dry habitats such as The lush Amazon area is devoid of grassland-savannah and thorn forest scrub. Its present distribution is as follows: 

Curcas shows that introduction has been more effective in the drier sections of the tropics.  It is now widely grown as a decorative tree or as a sturdy 

hedge in many tropical and subtropical countries of Africa and Asia [14]. J. curcas thrives in temperatures ranging from 15 to 40 degrees celsius. It 

thrives at middle altitudes and in humid environments. The plant is not affected by the duration of the day and can bloom at any time of year [13]. 

3.2. Chemical Constituents 

Jatropha curcas is a member of the Euphorbiaceae family and is utilized as a medicinal plant as well as an ornamental and multipurpose shrub. This 

plant has a variety of current and potential applications, particularly in the medical field. There are numerous medical applications for J. curcas. The 

researchers had explored and studied the curcas plant sections. Traditional medicine and veterinary medicine have traditionally used all components of 

the Jatropha plant (seeds, leaves, bark, and so on). It frequently contains mixtures of several chemical components that can help people's health in many 

ways: singularly, additively, or synergistically [7]. The chemical compositions of several portions of this plant are utilized to treat various ailments [15]. 

3.2.1. Leaves 

A variety of chemicals have been identified from Jatropha curcas isolates. The leaves contain the flavonoid apigenin, as its glycosides vitexin and 

isovitexin, as the sterols stigmasterol, - D-sitosterol, and its -D-glucoside [16]. In addition, curcas leaves also contain alkaloids, steroid sapogenins, 

triterpene alcohol, 1-triacontanol, and tripene alcohol, which were extracted using ethyl acetate from a mixture of 5-hydroxy pyrrolidin-2-one and 

pyrimidine-2, 4-dione. 

3.2.2. Stem bark 

The stem and bark extracts contained secondary metabolites such as saponins, steroids, tannins, glycosides, alkaloids, and flavonoids. According to 

Shimada (2006), tannins have been discovered to form irreversible compounds with proline-rich proteins, reducing cell protein formation. Curcas stem 

bark extracts were identified to contain saponin, which has been shown to help in inflammation treatment. Alkaloids possess excellent human effects, 

leading to the development of effective painkiller formulations [17]. Flavonoids, which have antibacterial, anti-inflammatory, antioxidant, and anti-

angiogenesis activities, are another secondary metabolic product discovered in curcas stem bark extract [18]. 
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3.2.3. Latex 

Tannin, saponin, wax, and resin are all found in latex.Curcain, a proteolytic enzyme, may be extracted from latex by precipitating it with alcohol and 

acetone, both of which are abundant in latex, and curcacycline A, a novel cyclic octapeptide produced from latex, inhibits the classic human 

complement and T-cell proliferation route [19]. Lastly, Curcacycline B, a novel cyclic nonapeptide, can boost cyclophilin B's rotamase activity. 

3.2.4. Seeds 

Humans and animals are both poisoned by the seeds in general. Curcin is a toxic protein extracted from the seeds that are also high in phorbol esters. 

JEA esterase, JEB esterase, and lipase were also discovered in curcas seeds [20].  

3.2.5. Roots 

Phytochemical analysis of the extracts revealed the presence of many secondary metabolites, including steroids, alkaloids, and saponins. J. curcas roots 

contain diterpenoids, jatropholone A, jatropholone B, and jatropholol [21]. 

3.3. Traditional Uses 

Jatropha curcas (Euphorbiaceae) is located in South America's northeastern region, America and Mexico's dry lands.It is a versatile plant currently 

grown in tropical and subtropical areas and is often used for folk medicine to alleviate ailments. It possesses Antihypertensive, Antiinflammatory, 

Antioxidant, Antineoplastic, Analgesic, Anti diarrheal, Anti-bacterial activities that were found on this planet [22]. Infusion, decoction, maceration, and 

oral, topical, and bath treatments are all used to extract the plant's leaves, stems, roots, seeds, and latex. 
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Table 1. Different parts of Jatropha curcas L are used for various purposes. [23] 
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Due to its multiple industrial applications and therapeutic benefits, Jatropha curcas, a versatile, drought-resistant perennial plant of the Euphorbiaceae 

family, is becoming increasingly economically important. J. curcas has long been thought to be helpful in the treatment of a number of illnesses, and 

the plant is still used to treat a variety of ailments in many countries [24]. 

3.4. Pharmacological Activities  

3.4.1. Anti-inflammatory effects 

J. curcas leaves methanolic extract had anti-inflammatory properties in Wister albino rats [26]. Utilizing the method of edema induced by formalin in 

rats' paws, aqueous extracts from  the plant’s leaves and bark demonstrated remarkable anti-inflammatory activity [27]. Topical application in paste 

form of its root powder possesses anti-inflammatory activity in both mice and rats. This may be due to the effects on numerous mediators and 

arachidonic acid metabolism, including cyclo-oxygenase pathway, which leads to prostaglandin formation, and anti-proliferative activity that minimizes 

formation of granular tissue and migration of leukocyte from vessels [28] .  

In acute carrageenan-induced rat paw edema, the alcoholic preparation of J. curcas leaves, stems, and roots showed notable antiinflammatory activity 

[29]. Anti-inflammatory activities of the plant parts preparations are associated with its strong iNOS inhibition [30]. 

3.4.2. Antioxidant Activity 

Table 2 lists the antioxidant properties of several extracts from the plant. The antioxidant activity of water, ethanol, and methanol extracts from J. 

curcas roots, leaves, nodes, and stems was investigated. Plant extracts from root and bark were shown to have a greater hydroxyl scavenging activity 

than ascorbic acid and were able to scavenge hydroxyl in a concentration-dependent way. 
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Table 2. Antioxidant activity of Jatropha curcas plant  [30-33] 

 

3.4.3. Antimicrobial Activity  

Its antimicrobial activity was discovered in crude aqueous, methanolic, and hexane extracts of J. curcas from various plant sections [34]. This plant is 

antifungal, and it can kill Aspergillus fumigatus, Aspergillus niger, Bacillus subtilis, Phymatotrichopsis omnivora, Candida albicans, and other fungi 

that cause a variety of diseases in humans and plants [33, 35-37]. 

3.4.3.1 Leaves 

Methanol extracts [39-40] and ethanol extracts [41] have been shown to have antimicrobial action when extracted from J. curcas leaves. Antimicrobial 

activity was discovered in J. curcas stems and leaves’ latex. It was effective against E. coli, B. subtilis, S. aureus, P. aeruginosa, S. pyogenes, C. 

albicans, and Trichophyton sp [42]. Secondary metabolites present in latex, including flavonoids, saponins, and tannins may be the cause for the 

antibacterial activities [43]. 

3.4.3.2. Root  

J. curcas is demonstrated to possess antibacterial activity in vitro against a variety of pathogens that cause illnesses, including STD [44]. Results 

showed significant antimicrobial action against target pathogens, being 0.75 µg/mL the lowest MIC. It proved the plant's potency in treating infections 

such as STIs. 



                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3397 

Root extracts of the plant in hexane, ethyl acetate, and methanol demonstrated strong antibacterial activity. The root bark methanol extract, on the other 

hand, showed strong broad spectrum activity [44]. Grassroot bark preparations from J. curcas have been shown to suppress growth of gram-positive S. 

aureus and gram-negative bacteria such as K. pneumoniae, P. aeruginosa, E. coli, and S. typhimurium in acetone, chloroform, ethanol, and methanol 

[33, 35-36, 45]. 

3.4.3.3. Stem 

Several investigations have revealed that J. curcas stem bark possesses antibacterial properties. Secondary metabolites steroids, tannins, saponins, 

glycosides, flavonoids, alkaloids, and dark blue dye were discovered in phytochemical screening of crude ethanolic, aqueous, and methanolic extracts 

of J. curcas stem bark extracts. These chemicals are recognized to be physiologically active, which helps J. curcas' antibacterial properties. These 

secondary metabolites' antibacterial action is mediated by a number of ways. J. curcas stem bark was shown to contain active antimicrobial chemicals, 

making the plant a potential candidate for antibiotic and antifungal drug bioprospecting [46]. 

J. curcas has also yielded methanol, crude petroleum ether, and ethyl acetate extracts, as well as two refined components, JC-1 and JC-2, out of its stem 

bark [47]. The plant’s methanolic extract and methanolic extract fractions with ethyl acetate and chloroform demonstrated antibacterial activity [48]. 

3.4.3.4. Seeds 

Seeds and seed cake of J. curcas was found to possess antibacterial effects in numerous researches. Acetone, hexane, dichloromethane, and methanol 

extracts out of the seed cake demonstrated to have antibacterial action against gram-positive and negative microorganisms [49]. 

An ethanol extract from its seed cake was also discovered to possess antifungal activities. Ethyl acetate, methanol, and hexane extracts from its seed 

also had antimicrobial action. Diterpenes and other chemicals drawn from J. curcas demonstrated to possess antibacterial properties in numerous 

investigations. An ethanol extract of J. curcas seed cake was also revealed to bear antifungal effects [50]. Extracts of J. curcas seed in methanol, ethyl 

acetate, and hexane also demonstrated antibacterial activity [51].  

3.4.3.5 Sap 

When administered to gram positive and negative bacteria, the sap of J. curcas exhibits a powerful antimicrobial effect. The sap was poisonous not only 

to bacteria but also to parasites. Incubation of eggs of Ascaris lumbricoides and Necator americanus in pure and 1:1 diluted sap revealed no 

embryonation. In the sap, mosquito eggs could not develop [52]. The oil's methanol extract was also evaluated on two Schistosoma mansoni larvae 

stages. The extract manifested toxicity to the two larvae, cercariae being more susceptible than miracidia. Because they cause Schistosomiasis, one of 

the major deadly parasite diseases, reducing the growth of Schistosome sp. became critical [53]. 

3.4.4. Anticancer activity  

J. curcas is among the plants utilized for cancer therapies in Mexico [54]. J. curcas produces a lot of diterpenes, a secondary metabolite. These 

chemicals have been shown to be both cytotoxic and tumor inhibitors [55]. J. curcas leaf methanolic extract fraction demonstrated antimetastatic 

activity [56]. On an HT-29 cell line, extracts out of the leaf, root, and stem bark displayed cytotoxic action. Root extracts were more active than leaf 

and stem bark extracts, suggesting that they could be used to treat cancer [30]. 

Several articles have revealed anticancer activity of diterpenes extracted from the J. curcas plant. There have been reports of curcusone B having 

antimetastatic activity against cholangiocarcinoma cell line [55] and four human cancer cell lines [57], gastro-protective property out of jatropholone in 

mice [58], caniojane cytotoxicity in African green monkey kidney fibroblasts, antituberculosis actions on M. tuberculosis H37Ra [59], and anti-

proliferative [60]. 

In vitro, however, jatrophalactam exhibited no substantial inhibitory impact against a cell line of human lung cancer, colon cancer, or epidermal 

squamous cell carcinoma, according to a study [61]. Jatrophalactone was found to have cytotoxic action in another investigation [62]. Proteins extracted 

from J. curcas have been investigated for decades for their anticancer properties [63]. Ribosome-Inactivating Proteins curcins were identified from the 

seeds. These proteins are thought to be cell-killing substances, as they can prevent the creation of cell-free proteins. Curcin was also found to exhibit 

anticancer properties in E. coli strain M15 [64]. In the cell-free translation system, protein production was stopped. 

Jatropha contains anti-cancer alkaloids in its leaf, bark, and latex, including jatrophine, jatropha, curcain, curcacycline A, flavonoids, glycosides, 

sapogenins, and tannins [19,22,65]. Tannins have been proven to have anticancer properties and can be utilized to prevent cancer, propsing that the 

plant could be an origin of essential bioactive chemicals for treating ang preventing cancer [66]. Curcin, a ribosome inactivating protein, could be a 

promising anticancer and immunosuppressive therapeutic candidate. Curcusone B, a compound derived from the root, exhibits antiproliferative 

properties and inhibits the proliferation of cancer cell lines [67]. 

3.4.5. Antiviral activity 

In cultured human lymphoblastoid CEM-SS cells, a methanol extract from the plant was found to have a mild cycloprotective activity against HIV [68]. 

J. curcas branch preparations were investigated for their effects on HIV reverse transcriptase, HIV-induced cytopathic effects in cultured cells, and 

HIV-protease enzymes [69]. With minimal cytotoxicity and a high selectivity index, the plant’s branch aqueous extract showed noteworthy suppression 

of HIV-induced cytopathic effects [67]. It was discovered that phorbol esters from the plant may be used to synthesize prostratin and DPP. This 
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compound promotes the characterization of excellent clinical candidates for HIV treatment [70]. J. curcas latex has an inhibiting effect on the Water 

Melon Mosaic Virus. Steroids' antiviral properties have been proven [71], hence steroidal substances found in J. curcas stem bark isolates are of great 

interest. 

3.4.6. Antidiabetic activity 

Because of its long history of use in blood sugar management, a study found that a 50 percent ethanolic extract from J. curcas leaves had 

antihyperglycemic benefits when given orally to alloxan-induced diabetic mice [72]. The extract had strong antihyperglycemic properties. The 

reduction was comparable to that seen in rats given conventional glibenclamide. Furthermore, the extract considerably decreased the rats' cholesterol 

and triglyceride levels. 

3.4.7. Analgesic activity 

With a writhing test induced by acetic acid, researchers found that methanolic extract from J. curcas leaves has analgesic efficacy in mice. When 

contrasted to the analgesic effect of the reference medicine paracetamol, the methanolic extract significantly lowered the amount of mice writhing [26]. 

A hot plate and acetic acid-induced writhing reflex in mice and a tail flick test in rats were used in another investigation in vivo to analyze the analgesic 

effects of the methanolic leaf extract from the plant. Oral therapy with the leaf extract and reference medicine acetylsalicylic had a considerable 

analgesic effect in mice and rats, increasing pain time dose dependently. Also, the extract reduced the amount of abdominal contortions [73]. When 

compared to the traditional treatments pentazocine and paracetamol, another study found that its stem and roots’ alcoholic extract had a remarkable 

effect and reduced yeast-induced pyrexia [74]. 

3.4.8. Hepatoprotective activity 

In rats, methanolic fractions from its leaves were tested for their ability to prevent hepatocellular carcinoma caused by aflatoxin B1 when given orally 

[75]. The methanolic fractions lowered serum enzymes, lipid and bilirubin levels, but elevated uric acid and protein levels. It lowered the occurrence of 

aflatoxins-induced liver lesions, hepatic necrosis,  and lymphocytic infiltrations, according to liver histopathology. 

3.4.9. Wound healing activity 

Many cultures throughout the world have documented the usage of various sections of J. curcas for wound healing [9,76-77]. In mice, the proteolytic 

enzyme Curcain produced from latex through alcohol and acetone precipitation, demonstrated to have wound healing action [78]. 

J. curcas extract was found to have cicatrizant action in mice [79]. In Wistar albino rats, the efficacy of crude bark extract was also examined. By 

enhancing the breaking strength of granulation tissue, wound constriction, skin breaking strength, dry granulation tissue weight, and hydroxyproline 

levels, the extract speeds up the healing process [80]. 

A herbal ointment with methanolic leaf extract was combined with 10g of basic ointment base to evaluate wound healing potential. Every three days, 

the wound was treated with ointment that was applied topically until it healed entirely. In a dose-dependent way, methanol preparation mixed in an 

ointment base promoted faster wound healing rates and shortened epithelialization duration compared to blank and gentamicin ointment (1%) [81]. 

Using an incision and excision wound model, researchers investigated wound healing activity of ointment with a white soft paraffin core and 5 and 10% 

(w/w) extract of J. curcas stem bark in albino rats [82]. In both wound models, the extract ointment's effect was significantly greater than the control 

group, indicating significant wound healing. All tensile strength, tissue repair, hydroxyproline content, and histological investigations demonstrated 

remarkable differences to the control. 

3.4.10. Anticoagulant and procoagulant activity 

One of the known classical uses of the plant’s latex is as a styptic or haemostatic: once latex is administered topically to incisions and gushing injuries, 

the hemorrhage ends immediately [83]. These observations suggest that this plant contains pro-coagulant action. According to a study, its latex has both 

procoagulant and anticoagulant effects, allowing human blood to clot faster. Diluted latex, on the other hand, increased the time it took for the blood to 

coagulate. The manifestation of antagonistic activities was attributed to the latex's solvent partitioning with butanol and acetyl acetate. Procoagulant 

activity was seen in the acetyl acetate fraction at low concentrations, but the butanol fraction possessed strongest anticoagulant activity. Dilute latex is 

an anticoagulant, whereas latex is a blood coagulant [76].  

3.4.11. Antifertility activity  

Oral dosing of J. curcas extracts in methanol and dichloromethane when pregnant rats were given curcas fruits, they were discovered to induce an anti-

fertility property. Its components  produced fetal resorption by terminating gestation occurrence at a preliminary phase following fertilization [84]. 

Albino female swine were fed crude extracts of its seeds. It was there that they discovered an anti-implantation as well as contraceptive effects [85]. In 

addition, its oil when set at a dosage of 2 ml kg1 BW, prevented the birth of a pregnant dog [86]. 

3.4.12. Antidiarrhoeal activity 
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J. curcas roots extracts in petroleum ether and methanol had anti-diarrhoeal action in albino mice. The postulated underlying mechanism was a mixture 

of decreased intestinal propulsive movements and prevention of enhanced prostaglandin synthesis [87]. According to a previous study, tannins 

interacted with proteins to cause tanning, which is effective for treating ulcerated/inflamed tissues [88]. Herbs having tannins as their main component 

are used to treat intestinal issues including diarrhea and dysentery. J. curcas is employed in herbal remedy therapies as a result of these findings [89-

90]. 

3.5. Toxicology 

Jatropha curcas is a widely grown flowering plant that belongs to the Euphorbiaceae family. This plant is often utilized as a protective hedge over 

gardens and fields in most rain-forest areas. Jatropha curcas is commonly used in medications and cosmetics as well as biodiesel due to its high-oil-

content seeds. Despite its medicinal properties, Jatropha plants are known for their poisonous nature, which is mostly due to latex and seeds [91]. The J. 

curcas is poisonous in all parts, however, its seeds contain the most toxins, making them particularly hazardous. Curcin, a proteolytic enzyme, and 

curcacycline, an octapeptide, both found in the latex inside the seed which exhibits anticomplementary activity in vitro [92].The extracted oil from 

curcas seeds contains phorbol, cyanic acid, and curcanoleic acid that are hepatotoxic to humans [93]. These toxalbumins can disrupt ribosomes, which 

are important for protein synthesis, resulting in cell death and tissue damage where its primary target are mucous membranes in the mouth, esophagus, 

and gastrointestinal tract with toxic symptoms of acute gastroenteritis and electrolyte loss [94-95]. 

In different organisms, the Jatropha curcas plant has different biological activity. Extracts of Jatropha seed, oil, root, leaf, and bark, as well as ingesting 

of plant components, are responsible for the majority of the effects. The results of the toxicity varied depending on the plant components utilized, 

concentration, mode of administration, and the organism studied. Any improper disposal of Jatropha curcas plants in terrestrial or aquatic areas have a 

wide range of consequences. Table 3 shows the toxicity of Jatropha curcas plants in several species. 
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Table 3. Effects of Jatropha Curcas Plant Parts on Various Organisms [55]

 

3.5.1. Humans 
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A study by Rai and Lakhanpal [96], demonstrated the toxicity effects of J. curcas seeds among school children in Mauritius. The said children have 

manifested abdominal pain, vomiting, and diarrhea upon consumption of J. curcas seeds. The symptoms started 30 minutes to 2 hours upon ingestion, 

and recovery may take 24 hours. IV fluids, antispasmodics, and antiemetics were used to treat all of the children symptomatically. GIT symptoms such 

as burning sensation in the throat, vomiting, diarrhea, and abdominal discomfort were experienced by all of the children who were poisoned by 

Jatropha. Vomiting and diarrhea started 15 minutes after consumption, and intense abdominal pain started 30 minutes later. Jatropha toxicity has also 

been linked to depression and circulatory collapse in children. Another research by Singh [97] about Jatropha poisoning in children shows the same 

manifestation and symptoms to those reported by Rai and Lakhanpal (967). 

3.5.2. Mice/Rats 

Feeding curcas seeds at concentrations of 50 percent and 40 percent in the diet resulted in a significant mortality rate, however feeding them at 

concentrations of 20%, 10%, 5%, and 1% in the diet did not result in death [98]. Diarrhea, imposture, despondency, and lateral recumbency were the 

common poisoning symptoms. The severity of pathological disorders in the small intestines, liver, heart, kidneys, and lungs was associated with the 

quantity J. curcas in the diet. On macroscopic examination, intense catarrhal enteritis and blood extravasation in the intestinal canal was observed. The 

small intestine mucous membranes seemed enlarged, with brittle epithelial membranes. There was also edema in the lungs, as well as a clogged liver, 

kidneys, and heart. Moreover, the microscopy findings revealed catarrhal enteritis in the digestive system. Mucus including desquamated cells and 

leukocytes covered the intestinal mucosa in exudate. The cells degenerated while the liver was low on glycogen, and the veins and sinusoids were 

expanding at a rapid pace. In addition, congestion and atrophy of muscle fibers in the heart, as well as reduction of the glomerular tuft and cellularity in 

the kidney have been observed due to polymorphonuclear cell infiltration and glomerular endothelial cells.The lungs showed obstruction of the 

capillaries and hemorrhage into the alveoli. Curcas kernel at a dosage of 0.23 mg/g in diet feed was found to be very hazardous to a 28-day-old male 

Wistar rat because of the presence of phorbol ester. Prior to death, the rats had a low desire to eat, as well as weight loss, diarrhea, and problems with 

motor skills. The vital organs showed signs of atrophy on a physical examination. The kidney, heart, brain, and liver are all normal on microscopic 

examination, but the kidneys, heart, and brain have gained weight [99]. In rats, the J. curcas methanol extract had a toxic impact at doses of 25.19 mg 

and sublethal doses of 10 and 13.80 mg. The extract was reported to induce a progressive decrease in red cell counts, cell volume, and blood 

concentration when tested hematologically [100]. 

3.5.3. Chickens 

Jatropha curcas seed intoxication in brown Hisex chicks was characterized by growth depression, hepatic nephropathies, bleeding, and congestion 

when forced-fed with  0.1 or 0.5 percent of the diet for 4 weeks. The signs and symptoms of J. curcas seeds intoxication include congested heart and 

intestine, fatty liver, and swollen kidneys [101]. In another study, broiler performance and internal organ development were negatively affected by diets 

containing Jatropha curcas seeds meal. Increased JCM levels reduce broiler live weight, weight gain, and feed intake, as well as affect internal organ 

development in which the testis becomes atrophic, with smaller seminiferous tubules bordered with active sertoli cells and infrequent spermatogonia 

[102]. 

3.5.4. Sheep/Calves/Goats 

Through a stomach tube, young Nubian goats weighing 8 to 22 kg were given crude ground J. curcas seeds at a dose of 0.25-10 grams per kilogram 

each day. Goats died in 2 to 4 days after receiving doses of five and ten g/kg/d. A liver biopsy indicated a 50 to 60 percent decrease in glycogen levels, 

fatty modifications, and death of hepatocytes. Low water consumption and glucose levels, as well as diarrhea, low appetite, dehydration, and deep-

eyedness, were all observed [103]. In another study, desert sheep and Nubian goats show similar symptoms reported by Adam and Magzoub [103] after 

receiving 0.05, 0.5, or 1 g/kg/d of J. curcas seeds. The main pathological changes identified were hemorrhagic enteritis, fatty liver, pulmonary 

congestion, edema, and straw-colored fluid in the cavities. Increased AST activity, ammonia, potassium, and sodium levels, as well as decreased 

protein and calcium levels in serum, were also identified [104]. Similarly, Ahmed and Adam [105] discovered that feeding J. curcas seeds into calves at  

0.25, 1, or 2.5 grams per kilogram induced severe complications and mortality in only 19 hours. While calves fed with 0.025 g/kg/d for 14 days 

exhibited signs of toxicity and death between ten and fourteen days, with symptoms comparable to those reported by Ahmed and Adam [104] in sheep 

and goats. 

3.5.5. Snails 

In many tropical areas, snails serve as intermediate hosts for schistosomes, and in Africa, they serve as carriers for the lethal disease schistosomiasis 

[106]. Snails of various species demonstrated a high level of sensitivity to chemicals discovered in J. extracts, allowing for the treatment of snail-borne 

diseases. The Sudanese J. curcas seeds were found to be toxic to Bulinus truncatus (LC100, 2ppm) and  Biomphalaria pfeifferi (LC100, 50ppm) [107]. 

Crude extracts of curcas seeds from Bindura and Kariba, Zimbabwe, were identified to have molluscicidal activity against Biomphalaria glabrata and 

Bulinus globosus snails, with Biomphalaria glabrata seeming to be the most sensitive to unripe seed extract (LC50, 282 and 389 mg) while  Bulinus 

globosus being the most sensitive to overripe fruit seed extract (LC50, 389 mg) [108]. Methanolic extracts had the maximum toxicity against cercariae 

and Biomphalaria glabrata (LC100, 25ppm) and Bulinus truncatus and Bulinus natalensis (LC100, 1ppm) [53]. Furthermore, Jatropha curcas' 

poisonous effect is due to the influence of phorbol esters  [109]. 

4. CONCLUSION  

In our world where there is a constant pursuit of the next plant that can be cultivated into an effective medicine with numerous applications, 

Jatropha curcas L. stands out among the rest due to its promising curative utilities necessary in creating pharmaceutical products. Relevant medicinal 
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alkaloids such as;  jatropha, curcain, glycosides, flavonoids, etc. have been discovered in the plant's bark, leaf, and also its latex which are responsible 

for the plant's benefits. Multiple research has shown its ability as an anti-inflammatory, antioxidant, antimicrobial, anticancer,antidiabetic, analgesic, 

hepatoprotective, wound healing, anticoagulant, antifertility, antidiarrheal medicinal abilities. Nonetheless, much more scientific research is required to 

examine the plant's medical value for the compounds to become viable treatments. Toxic effects as well as other risk concerns must be considered 

while assessing the therapeutic capabilities of the Jatropha plant in order to fully integrate the plant in the pharmaceutical industry.  

Acknowledgements:   

The authors would like to express their utmost gratitude to San Pedro College, Department of Pharmacy for the assistance with the proceedings of this 

review.  

Conflict of Interest: The authors declare no conflict of interests. 

 

REFERENCES  

[1] Pabon L, Hernandez-Rodriguez P. Chemical importance of Jatropha curcas and its biological, pharmacological and industrial applications 

[Internet]. Medigraphic.com. 2022 [cited 27 March 2022]. Available from: https://www.medigraphic.com/cgi-

bin/new/resumenI.cgi?IDARTICULO=34540 

[2] Patil D, Roy S, Dahake R, Rajopadhye S, Kothari S, Deshmukh R et al. Evaluation of Jatropha curcas Linn. leaf extracts for its cytotoxicity 

and potential to inhibit hemagglutinin protein of influenza virus. Indian Journal of Virology [Internet]. 2013 [cited 27 March 

2022];24(2):220-226. Available from: http://10.1007/s13337-013-0154-z 

[3] Thomas R, Sah N, Sharma P. Therapeutic Biology of Jatropha curcas: A Mini Review. Current Pharmaceutical Biotechnology [Internet]. 

2008 [cited 27 March 2022];9(4):315-324. Available from: https://doi.org/10.2174/138920108785161505 

[4] Carels, N. Chapter 2 Jatropha curcas. Advances in Botanical Research. 2009:50; 39-86. Available from 

https://www.sciencedirect.com/science/article/abs/pii/S0065229608008021 

[5] Kumar A, Sharma S. An evaluation of multipurpose oil seed crop for industrial uses (Jatropha curcas L.): A review. Industrial Crops and 

Products. 2008;28(1):1-10. Available from https://www.sciencedirect.com/science/article/abs/pii/S0926669008000046 

[6] Dehgan B, Webster GL. Morphology and infrageneric relationships of the genus Jatropha (Euphorbiaceae). Univ of California Press; 1979. 

[7] Becker K, Makkar H. Jatropha curcas: A potential source for tomorrow' s oil and biodiesel. Lipid Technology. 2008;20(5):104-107. 

Available from https://onlinelibrary.wiley.com/doi/10.1002/lite.200800023 

[8] Achten WM, Nielsen LR, Aerts R, Lengkeek AG, Kjær ED, Trabucco A, Hansen JK, Maes WH, Graudal L, Akinnifesi FK, Muys B. 

Towards domestication of Jatropha curcas. Biofuels. 2010 Jan 1;1(1):91-107. 

[9] Neuwinger HD. African Ethnobotany: Poisons and Drugs: Chemistry, Pharmacology, Toxicology. Chapman and Hall, New York. 1996 

[cited 26 Mar 2022];500–509. 

[10] Abdelgadir H, Johnson S, Van Staden J. Pollinator effectiveness, breeding system, and tests for inbreeding depression in the biofuel seed 

crop,Jatropha curcas. The Journal of Horticultural Science and Biotechnology. 2009;84(3):319-324. Available from 

https://www.tandfonline.com/doi/citedby/10.1080/14620316.2009.11512524 

[11] Kochhar S, Singh SP, Kochhar VK. Effect of auxins and associated biochemical changes during clonal propagation of the biofuel plant—

Jatropha curcas. Biomass and Bioenergy [Internet]. 2008 Dec [cited 2022 Mar 26];32(12):1136–43. Available from: 

https://www.sciencedirect.com/science/article/abs/pii/S096195340800055X 

[12] Makkar H, Becker K. Jatropha curcas , a promising crop for the generation of biodiesel and value‐added coproducts. European Journal of 

Lipid Science and Technology. 2009;111(8):773-787. Available from https://onlinelibrary.wiley.com/doi/10.1002/ejlt.200800244 

[13] Heller J. Physic nut, Jatropha curcas L. Bioversity International; 1996. 

[14] Schmook B, Seralta-Peraza L. J. curcas: distribution and uses in the Yucatan Peninsula of Mexico. Biofuels and industrial products from 

Jatropha curcas. 1997 Feb:53-7. 

[15] Dohoué B, Théophile O, Reine B et al. Medical Benefit Pharmacology and Toxicity of Jatropha Curcas L. (Euphorbiaceae):A Review. 

IJAR. 2009 [cited 28 Mar 2022]; 856-864. 

https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=34540
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDARTICULO=34540
about:blank
https://doi.org/10.2174/138920108785161505
https://www.sciencedirect.com/science/article/abs/pii/S0065229608008021
https://www.sciencedirect.com/science/article/abs/pii/S0926669008000046
https://onlinelibrary.wiley.com/doi/10.1002/lite.200800023
https://www.tandfonline.com/doi/citedby/10.1080/14620316.2009.11512524
https://www.sciencedirect.com/science/article/abs/pii/S096195340800055X
https://onlinelibrary.wiley.com/doi/10.1002/ejlt.200800244


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3403 

[16] Chhabra SC, Mahunnah RLA, Mshiu EN (1990). Plants used in traditional medicine in Eastern Tanzania. III Angiosperms (Euophorbiaceae 

to Menispermaceae). J. Ethnopharmacol [Internet]. 1990 [28 Mar 2022];3, 255-83. Available from: 

https://pubmed.ncbi.nlm.nih.gov/2186222/ 

[17] Kam PCA, Liew S. Traditional Chinese herbal medicine and anaesthesia. Anaesthesia [Internet]. 2002 [cited 28 Mar 2022];57(11): 1083-

1089. Available from: https://pubmed.ncbi.nlm.nih.gov/12392455/ 

[18] Hodek P, Trefil P, Stiborova M. Flavonoids-potent and versatile biologically active compounds interacting with cytochromes P450. 

Chemeco-Biological Interactions. 2001 [cited 28 Mar 2022]; 1-21. 

[19] Van den Berg AJJ, Horsten SFA, Ketteness-van den BJJ, Kroes BH, Beukelman CJ, Leeflang BR, Labadie RP. Curycayline A--a novel 

cyclic octapeptide isolated from the latex of Jatropha curcas L. FEEBS Lett [Internet]. 1995 [cited 28 Mar 2022];358-3. Available from: 

https://pubmed.ncbi.nlm.nih.gov/7843403/ 

[20] Adolf W, Opferkuch HJ, Hecker E. Irritant Phorbol Derivatives From Four Jatropha Species. Phytochemistry. 1884 [cited 28 Mar 2022];23, 

129-132. 

[21] Chen M, Hou L, Zhang G. The diterpenoids from Jatropha curcas. Zhiwu Xuboa. 1988 [cited 28 Mar 2022];30, 308-311 

[22] Thomas R, Sah N,  Sharma PB. Therapeutic Biology of Jatropha curcas: A mini Review. Current Pharmaceutical Biotechnology. 2008 

[cited 28 Mar 2022];9, 315-324. 

[23] Abdelgadir HA, Van Staden J. Ethnobotany, ethnopharmacology, and toxicity of Jatropha curcas L, (Euphorbiaceae): A review. South 

African Journal of Botany. 2013 [cite 28 Mar 2022]; 88, 204-218. Available from 

https://www.sciencedirect.com/science/article/pii/S0254629913003244 

[24] Prasad R, Izam A, Khan M. Jatropha curcas: Plant of medical benefits. Journal of Medicinal Plant Research. 2012 [cited 28 Mar 2022];6, 

2691-2699. 

[25] Staubmann R, Schubert-Zsilavecz M, Hiermann A, Karting T. The antiinflammatory effect of J. curcas leaves. In: Gübitz, G.M., Mittelbach, 

M., Trabi, M. (Eds.), Biofuels and Industrial Products from Jatropha curcas. Dbv-Verlag Für die Technische Universität Graz, Graz, Austria. 

1999 [cited 26 Mar 2022];60–87. 

[26] Uche F, Aprioku J. The Phytochemical Constituents, Analgesic and Anti-inflammatory effects of methanol extract of Jatropha curcas leaves 

in Mice and Wister albino rats. Journal of Applied Sciences and Environmental Management [Internet]. 2010 [cited 26 March 2022];12(4). 

Available from: https://www.researchgate.net/publication/315077398_The_Phytochemical_Constituents_Analgesic_and_Anti-

inflammatory_effects_of_methanol_extract_of_Jatropha_curcas_leaves_in_Mice_and_Wister_albino_rats 

[27] Sanjeetha J, Divya K, Prashanth MV, Vamsikrishna A, Rani GL. Anti-inflammatory and antibacterial activity of Jatropha curcas Linn. 

Journal of Pharmaceutical Research and Health Care [Internet]. 2009 [cited 26 Mar 2022];2, 258–262. Available from: 

https://jprhc.in/index.php/ajprhc/article/view/37 

[28] Mujumdar A, Misar A. Anti-inflammatory activity of Jatropha curcas roots in mice and rats. Journal of Ethnopharmacology [Internet]. 2004 

[cited 26 March 2022];90(1):11-15. Available from: https://pubmed.ncbi.nlm.nih.gov/14698501/ 

[29] Nayak BS, Patel KN. Anti-inflammatory screening of Jatropha curcas root, stem and leaf in albino rats. Romanian Journal of Biology Plant-

Biology [Internet]. 2010 [cited 26 Mar 2022];55, 9–13. Available from: https://www.ibiol.ro/plant/volume%2055/art02.pdf 

[30] Oskoueian E, Abullah N, Saad WZ, Omar A, Ahmed S, Kuan WB, Zolkifli NA, Hendra R, Ho YW. Antioxidant, anti-inflammatory and 

anticancer activities of methanolic extracts from Jatropha curcas Linn. Journal of Medicinal Plant Research. 2011 [cited 26 Mar 2022];5, 

49–57. 

[31] El Diwani G, El Rafie SH, Hawash S. Antioxidant activity of extracts obtained from residues of nodes leaves stem and root of Egyptian 

Jatropha curcas. African Journal of Pharmacy and Pharmacology [Internet]. 2009 [cited 26 Mar 2022];3, 521–530. Available from: 

https://www.researchgate.net/publication/240627680_Antioxidant_activity_of_extracts_obtained_from_residues_of_nodes_leaves_stem_an

d_root_of_Egyptian_Jatropha_curcas 

[32] Igbinosa O, Igbinosa I, Chigor V, Uzunuigbe O, Oyedemi S, Odjadjare E et al. Polyphenolic Contents and Antioxidant Potential of Stem 

Bark Extracts from Jatropha curcas (Linn). International Journal of Molecular Sciences [Internet]. 2011 [cited 26 March 2022];12(5):2958-

2971. Available from: https://pubmed.ncbi.nlm.nih.gov/21686161/ 

[33] Sundari J, Selvaraj R, Prasad NR. Antimicrobial and antioxidant potential of root bark extracts from Jatropha curcas (Linn). J. Pharmacy 

Res. 2011 [cited 26 Mar 2022];4:3743-3746. 

https://pubmed.ncbi.nlm.nih.gov/2186222/
https://pubmed.ncbi.nlm.nih.gov/12392455/
https://pubmed.ncbi.nlm.nih.gov/7843403/
https://www.sciencedirect.com/science/article/pii/S0254629913003244
https://www.researchgate.net/publication/315077398_The_Phytochemical_Constituents_Analgesic_and_Anti-inflammatory_effects_of_methanol_extract_of_Jatropha_curcas_leaves_in_Mice_and_Wister_albino_rats
https://www.researchgate.net/publication/315077398_The_Phytochemical_Constituents_Analgesic_and_Anti-inflammatory_effects_of_methanol_extract_of_Jatropha_curcas_leaves_in_Mice_and_Wister_albino_rats
https://jprhc.in/index.php/ajprhc/article/view/37
https://pubmed.ncbi.nlm.nih.gov/14698501/
https://www.ibiol.ro/plant/volume%2055/art02.pdf
https://www.researchgate.net/publication/240627680_Antioxidant_activity_of_extracts_obtained_from_residues_of_nodes_leaves_stem_and_root_of_Egyptian_Jatropha_curcas
https://www.researchgate.net/publication/240627680_Antioxidant_activity_of_extracts_obtained_from_residues_of_nodes_leaves_stem_and_root_of_Egyptian_Jatropha_curcas
https://pubmed.ncbi.nlm.nih.gov/21686161/


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3404 

[34] Namuli A, Abdullah N, Sieo CC, Zuhainis SW, Oskoueian E. Phytochemicalcompounds and antibacterial activity of Jatropha curcas Linn. 

extracts. Journal of Medicinal Plants Research [Internet]. 2011 [cited 26 Mar 2022];5, 3982–3990. Available from: 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.971.1519&rep=rep1&type=pdf 

[35] Naqvi SAH, Khan MSY, Vohora SB. Antibacterial, antifungal and anthelmintic investigations on Indian medicinal plants. Fitoterapia. 1991 

[cited 26 Mar 2022];62: 221-228. 

[36] Muanza D, Kim B, Euler K, Williams L. Antibacterial and Antifungal Activities of Nine Medicinal Plants from Zaire. International Journal 

of Pharmacognosy. 1994;32(4):337-345. 

[37] Kubmarawa D, Ajoku GA, Enwerem NM, Okorie DA. Preliminary phytochemical and antimicrobial screening of 50 medicinal plants from 

Nigeria. Afr. J. Biotechnol [Internet]. 2007 [cited 26 Mar 2022];6: 1690-1696. Available from: 

https://www.ajol.info/index.php/ajb/article/view/57755 

[38] Hu P, Wang A, Engledow A, Hollister E, Rothlisberger K, Matocha J et al. Inhibition of the germination and growth of Phymatotrichopsis 

omnivora (cotton root rot) by oilseed meals and isothiocyanates. Applied Soil Ecology [Internet]. 2011 [cited 26 March 2022];49:68-75. 

Available from: https://www.sciencedirect.com/science/article/abs/pii/S0929139311001442 

[39] Abdelgadir H, Van Staden J. Ethnobotany, ethnopharmacology and toxicity of Jatropha curcas L. (Euphorbiaceae): A review [Internet]. 

2022 [cited 26 March 2022]. Available from: Sundarisci-hub.se/https://doi.org/10.1016/j.sajb.2013.07.021 

[40] Akinpelu DA, Aiyegoro OA, Okoh AI. The bioactive potentials of two medicinal plants commonly used as folklore remedies among some 

tribes in West Africa. African Journal of Biotechnology [Internet]. 2009 [cited 26 Mar 2022];8, 1660–1664. Available from: 

https://www.researchgate.net/publication/228627044_The_bioactive_potentials_of_two_medicinal_plants_commonly_used_as_folklore_re

medies_among_some_tribes_in_West_Africa 

[41] Villaseñor I, Cariño F. Antimicrobial Activity of New Phorbins from Jatropha curcas Linn. (Euphorbiaceae) Leaves. Zeitschrift für 

Naturforschung C [Internet]. 2011 [cited 26 March 2022];66(9-10):441-446. Available from: https://pubmed.ncbi.nlm.nih.gov/22191207/ 

[42] Sharma J, Painuli RM, Gaur RD. Plants used by the rural communities of distnaqvirict Shahjahanpur, Uttar Pradesh. Indian Journal of 

Traditional Knowledge [Internet]. 2010 [cited 26 Mar 2022];9:798–803. Available from: 

https://www.researchgate.net/publication/260750579_Plants_used_by_the_rural_communities_of_district_Shahjahanpur_Uttar_Pradesh 

[43] Oyi AR, Onaolapo JA, Haruna AK, Morah CO. Antimicrobial screening and stability studies of the crude extract of Jatropha curcas Linn 

latex (Euphorbiacese). Nigerian Journal of Pharmaceutical Science [Internet]. 2007 [cited 26 Mar 2022];6, 14–20. 

[44] Leven M, Berghe D, Mertens F, Vlietinck A, Lammens E. Screening of Higher Plants for Biological Activities I. Antimicrobial Activity. 

Planta Medica [Internet]. 1979 [cited 26 March 2022];36(08):311-321. Available from: https://pubmed.ncbi.nlm.nih.gov/493400/ 

[45] Aiyelaagbe O, Adeniyi B, Fatunsin O, Arimah B. In vitro Antimicrobial Activity and Phytochemical Analysis of Jatropha curcas Roots. 

International Journal of Pharmacology [Internet]. 2007 [cited 26 March 2022];3(1):106-110. Available from: 

https://scialert.net/abstract/?doi=ijp.2007.106.110 

[46] Tona L, Kambu K, Mesia K, Cimanga K, Apers S, De Bruyne T et al. Biological screening of traditional preparations from some medicinal 

plants used as antidiarrhoeal in Kinshasa, Congo. Phytomedicine [Internet]. 1999 [cited 26 March 2022];6(1):59-66. Available from: 

https://pubmed.ncbi.nlm.nih.gov/10228613/ 

[47] Igbinosa OO, Igbinosa EO, Aiyegoro OA. Antimicrobial activity and phytochemical screening of stem bark extracts from Jatropha curcas 

(Linn). African Journal of Pharmacy and Pharmacology [Internet]. 2009 [cited 26 Mar 2022];3, 58–62. Available from: 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.561.1288&rep=rep1&type=pdf 

[48] Gupta D, Haque M, Islam M, Mondal M, Shibib B. Antimicrobial and Cytotoxic activities of Jatropha curcas (Euphorbiaceae). Dhaka 

University Journal of Pharmaceutical Sciences [Internet]. 1970 [cited 26 March 2022];9(2):139-142. Available from: 

https://www.banglajol.info/index.php/JPharma/article/view/7899 

[49] Obasi NL, Ejikeme MP, Egbunu CAC. Antimicrobial and phytochemical activity of methanolic extract and its fractions of Jatropha curcas 

Linn. (Euphorbiaceae) stem bark. African Journal of Pure and Applied Chemistry [Internet]. 2011 [cited 26 Mar 2022];5, 92–96. Available 

from: https://academicjournals.org/article/article1379505713_Obasi%20et%20al.pdf 

[50] Sriprang S, Sriprang N, Sumpradit T, Shimbhu D. ScienceAsia [Internet]. 2010 [cited 26 March 2022];36(4):346. Available from: 

https://www.researchgate.net/publication/285642355_Antibacterial_activities_of_crude_extracts_from_physic_nut_Jatropha_curcas_seed_r

esidues 

[51] Saetae D, Suntornsuk W. Antifungal activities of ethanolic extract from Jatropha curcas seed cake. Journal of Microbiology and 

Biotechnology [Internet]. 2010 [cited 26 March 2022];20(2):319-324. Available from: 

http://www.koreascience.or.kr/article/JAKO201017337334401.page 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.971.1519&rep=rep1&type=pdf
https://www.ajol.info/index.php/ajb/article/view/57755
https://www.sciencedirect.com/science/article/abs/pii/S0929139311001442
https://doi.org/10.1016/j.sajb.2013.07.021
https://www.researchgate.net/publication/228627044_The_bioactive_potentials_of_two_medicinal_plants_commonly_used_as_folklore_remedies_among_some_tribes_in_West_Africa
https://www.researchgate.net/publication/228627044_The_bioactive_potentials_of_two_medicinal_plants_commonly_used_as_folklore_remedies_among_some_tribes_in_West_Africa
https://pubmed.ncbi.nlm.nih.gov/22191207/
https://www.researchgate.net/publication/260750579_Plants_used_by_the_rural_communities_of_district_Shahjahanpur_Uttar_Pradesh
https://pubmed.ncbi.nlm.nih.gov/493400/
https://scialert.net/abstract/?doi=ijp.2007.106.110
https://pubmed.ncbi.nlm.nih.gov/10228613/
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.561.1288&rep=rep1&type=pdf
https://www.banglajol.info/index.php/JPharma/article/view/7899
https://academicjournals.org/article/article1379505713_Obasi%20et%20al.pdf
https://www.researchgate.net/publication/285642355_Antibacterial_activities_of_crude_extracts_from_physic_nut_Jatropha_curcas_seed_residues
https://www.researchgate.net/publication/285642355_Antibacterial_activities_of_crude_extracts_from_physic_nut_Jatropha_curcas_seed_residues
http://www.koreascience.or.kr/article/JAKO201017337334401.page


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3405 

[52] Daniyan SY, Abalaka ME, Elemba OM, Aransiola SA. In vitro antimicrobial activity and phytochemical screening of Jatropha curcas seed 

extract. International Research Journal of Pharmacy [Internet]. 2011 [cited 26 Mar 2022];2, 60–64. Available from: 

https://www.researchgate.net/publication/285651252_In_vitro_antimicrobial_activity_and_phytochemical_screening_of_Jatropha_curcas_s

eed_extract 

[53] Fagbenro-Beyioku AF, Oyibo WA, Anuforom BC. Disinfectant/antiparasitic activities of Jatropha curcas. East Afr. Med. J [Internet]. 1998 

[cited 26 Mar 2022];75: 508-511. Available from: https://pubmed.ncbi.nlm.nih.gov/10493051/ 

[54] Rug M, Ruppel A. Toxic activities of the plant Jatropha curcas against intermediate snail hosts and larvae of schistosomes. Tropical 

Medicine & International Health [Internet]. 2000 [cited 27 March 2022];5(6):423-430. Available from: 

https://pubmed.ncbi.nlm.nih.gov/10929142/ 

[55] Alonso-Castro A, Villarreal M, Salazar-Olivo L, Gomez-Sanchez M, Dominguez F, Garcia-Carranca A. Mexican medicinal plants used for 

cancer treatment: Pharmacological, phytochemical and ethnobotanical studies. Journal of Ethnopharmacology [Internet]. 2011 [cited 26 

March 2022];133(3):945-972. Available from: https://pubmed.ncbi.nlm.nih.gov/21146599/ 

[56] Devappa R, Makkar H, Becker K. Jatropha Toxicity—A Review. Journal of Toxicology and Environmental Health, Part B [Internet]. 2010 

[cited 26 March 2022];13(6):476-507. Available from: https://pubmed.ncbi.nlm.nih.gov/20711929/ 

[57] Balaji R, Rekha N, Deecarman M, Manikandan L. Antimetastatic and antiproliferative activity of methanolic fraction of Jatropha curcas 

against B16F10 melanoma induced lung metastasis in C57BL/6 mice. African Journal of Pharmacy and Pharmacology [Internet]. 2009 

[cited 26 Mar 2022];3, 547–555. Available from: https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.859.2402&rep=rep1&type=pdf 

[58] Mungman S, Thippornwong M, Tohtong R. Anti-metastatic effect of curcusone B, a deterpene from Jatropha curcas. In Vivo [Internet]. 

2005 [cited 26 Mar 2022];19, 265–268. Available from: https://pubmed.ncbi.nlm.nih.gov/15796185/ 

[59] Pertino M, Schmeda-Hirschmann G, Rodríguez J, Theoduloz C. Gastroprotective Effect and Cytotoxicity of Semisynthetic Jatropholone 

Derivatives. Planta Medica [Internet]. 2007 [cited 26 March 2022];73(10):1095-1100. Available from: 

https://pubmed.ncbi.nlm.nih.gov/17691058/ 

[60] Sutthivaiyakit S, Mongkolvisut W, Prabpai S, Kongsaeree P. Diterpenes, Sesquiterpenes, and a Sesquiterpene−Coumarin Conjugate from 

Jatropha integerrima. Journal of Natural Products [Internet]. 2009 [cited 26 March 2022];72(11):2024-2027. Available from: 

https://pubmed.ncbi.nlm.nih.gov/19943622/ 

[61] Theoduloz C, Rodríguez JA, Pertino M, Schmeda-Hirschmann G. Antitumor activity of jatrophone and jatropholone derivatives. Planta 

Medica. 2009 [cited 26 Mar 2022];75, 1520–1522. 

[62] Wang X, Zheng Z, Gan X, Hu L. Jatrophalactam, A Novel Diterpenoid Lactam Isolated from <i>Jatropha curcas</i>. Organic Letters 

[Internet]. 2009 [cited 26 March 2022];11(23):5522-5524. Available from: https://pubmed.ncbi.nlm.nih.gov/19894719/ 

[63] Liu J, Yang Y, Wang C, Li Y, Qiu M. Three new diterpenes from Jatropha curcas. Tetrahedron [Internet]. 2012 [cited 27 March 

2022];68(4):972-976. Available from: http://img.data.ac.cn/pubres/M00/01/F5/n-JvD1pkRHmAHledAA0MY7_PNCY550.pdf 

[64] Stripe F, Brizzi PA, Lorenzoni E, Strochi P, Montanaro L, Sperti S. Studies on the protein from the seeds of Croton tigilium and Jatropha 

curcas. Biochemistry Journal. 1976 [cited 27 Mar 2022];156, 1–6. 

[65] Luo M, Liu W, Yang X, Xu Y, Yan F, Huang P et al. Cloning, expression, and antitumor activity of recombinant protein of curcin. Russian 

Journal of Plant Physiology [Internet]. 2007 [cited 27 March 2022];54(2):202-206. Available from: 

https://link.springer.com/article/10.1134/S1021443707020070 

[66] Debnath M, Bisen P. Jatropha Curcas L., A Multipurpose Stress Resistant Plant with a Potential for Ethnomedicine and Renewable Energy. 

Current Pharmaceutical Biotechnology [Internet]. 2008 [cited 26 March 2022];9(4):288-306. Available from: 

https://pubmed.ncbi.nlm.nih.gov/18691089/ 

[67] Li H, Wang Z, Liu Y. Review in the studies on tannins activity of cancer prevention and anticancer. Zhong Yao Cai [Internet]. 2003 [cited 

26 Mar 2022];26(6): 444-448. Available from: https://pubmed.ncbi.nlm.nih.gov/14528687/ 

[68] Insanu M, Dimaki C, Wilkins R, Brooker J, van der Linde P, Kayser O. Rational use of Jatropha curcas L. in food and medicine: from 

toxicity problems to safe applications. Phytochemistry Reviews [Internet]. 2012 [cited 26 March 2022];12(1):107-119. Available from: 

https://link.springer.com/article/10.1007/s11101-012-9258-0 

[69] Muanza D, Euler K, Williams L, Newman D. Screening for Antitumor and Anti-HIV Activities of Nine Medicinal Plants from Zaire. 

International Journal of Pharmacognosy [Internet]. 1995 [cited 27 March 2022];33(2):98-106. Available from: 

https://www.tandfonline.com/doi/abs/10.3109/13880209509055207 

https://www.researchgate.net/publication/285651252_In_vitro_antimicrobial_activity_and_phytochemical_screening_of_Jatropha_curcas_seed_extract
https://www.researchgate.net/publication/285651252_In_vitro_antimicrobial_activity_and_phytochemical_screening_of_Jatropha_curcas_seed_extract
https://pubmed.ncbi.nlm.nih.gov/10493051/
https://pubmed.ncbi.nlm.nih.gov/10929142/
https://pubmed.ncbi.nlm.nih.gov/21146599/
https://pubmed.ncbi.nlm.nih.gov/20711929/
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.859.2402&rep=rep1&type=pdf
https://pubmed.ncbi.nlm.nih.gov/15796185/
https://pubmed.ncbi.nlm.nih.gov/17691058/
https://pubmed.ncbi.nlm.nih.gov/19943622/
https://pubmed.ncbi.nlm.nih.gov/19894719/
http://img.data.ac.cn/pubres/M00/01/F5/n-JvD1pkRHmAHledAA0MY7_PNCY550.pdf
https://link.springer.com/article/10.1134/S1021443707020070
https://pubmed.ncbi.nlm.nih.gov/18691089/
https://pubmed.ncbi.nlm.nih.gov/14528687/
https://link.springer.com/article/10.1007/s11101-012-9258-0
https://www.tandfonline.com/doi/abs/10.3109/13880209509055207


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3406 

[70] Matsuse I, Lim Y, Hattori M, Correa M, Gupta M. A search for anti-viral properties in Panamanian medicinal plants. Journal of 

Ethnopharmacology [Internet]. 1998 [cited 27 March 2022];64(1):15-22. Available from: https://pubmed.ncbi.nlm.nih.gov/10075118/ 

[71] Wender P, Kee J, Warrington J. Practical Synthesis of Prostratin, DPP, and Their Analogs, Adjuvant Leads Against Latent HIV. Science 

[Internet]. 2008 [cited 26 March 2022];320(5876):649-652. Available from: https://pubmed.ncbi.nlm.nih.gov/18451298/ 

[72] Neumann U, Berg T, Bahra M, Puhl G, Guckelberger O, Langrehr J et al. Long-term outcome of liver transplants for chronic hepatitis C: a 

10-year follow-up. Transplantation [Internet]. 2004 [cited 26 March 2022];77(2):226-231. Available from: 

https://pubmed.ncbi.nlm.nih.gov/14742986/ 

[73] Mishra SB, Vijayakumar M, Ojha SK, Verma A. Antidiabetic effect of Jatropha curcas L. levels extract in normal and alloxan-induced 

diabetic rats. International Journal of Pharmaceutical Sciences [Internet]. 2010 [cited 26 Mar 2022];12, 482–487. Available from: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.681.9370&rep=rep1&type=pdf 

[74] Yusuf OS, Maxwell EI. Analgesic activity of the methanolic leaf extract of Jatropha curcas (Linn). African Journal of Biomedical Research. 

2010 [cited 26 Mar 2022];13, 149–152 

[75] Nayak BS, Patel KN. Screening of different parts of Jatropha curcas for antinociceptive and antipyretic activity on rats. Malaysian Journal of 

Pharmaceutical Sciences [Internet]. 2010 [cited 26 Mar 2022];8, 23–28. Available from: 

http://web.usm.my/mjps/mjps08012010/mjps08012010_3.pdf 

[76] Balaji R, Suba V, Rekha N, Deecarman M. Hepatoprotective activity of methanolic fraction of Jatropha curcas on aflatoxin B1 hepatic 

carcinoma. International Journal of Pharmaceutical Sciences. 2009 [cited 26 Mar 2022];1, 287–296. 

[77] Osoniyi O, Onajobi F. Coagulant and anticoagulant activities in Jatropha curcas latex. Journal of Ethnopharmacology [Internet]. 2003 [cited 

27 March 2022];89(1):101-105. Available from: https://pubmed.ncbi.nlm.nih.gov/14522439/ 

[78] Balangcod TD, Balangcod AKD. Ethnomedical knowledge of plants and healthcare practices among the Kalanguya tribe in Tinoc, Ifugao, 

Luzon, Philippines. Indian Journal of Traditional Knowledge [Internet]. 2011 [cited 27 March 2022];10, 227–238. Available from: 

http://nopr.niscair.res.in/bitstream/123456789/11497/1/IJTK%2010%282%29%20227-238.pdf 

[79] Nath L, Dutta S. Extraction and Purification of Curcain, a Protease from the Latex of Jatropha curcas Linn. Journal of Pharmacy and 

Pharmacology [Internet]. 1991 [cited 27 March 2022];43(2):111-114. Available from: https://pubmed.ncbi.nlm.nih.gov/1672893/ 

[80] Villegas L, Fernández I, Maldonado H, Torres R, Zavaleta A, Vaisberg A et al. Evaluation of the wound-healing activity of selected 

traditional medicinal plants from Perú. Journal of Ethnopharmacology [Internet]. 1997 [cited 27 March 2022];55(3):193-200. Available 

from: https://pubmed.ncbi.nlm.nih.gov/9080340/ 

[81] Shetty S, Udupa SL, Udupa AL, Vollala VR. Wound healing activities of Bark Extract of Jatropha curcas Linn in albino rats. Saudi medical 

journal. [Internet]. 2006 [cited 26 Mar 2022]; 27(10), 1473–1476. Available from: https://pubmed.ncbi.nlm.nih.gov/17013466/ 

[82] Esimone CO, Nworu C, Jackson C. Cutaneous wound healing activity of a herbal ointment containing the leaf extract of Jatropha Curcas L. 

(Euphorbiaceae). International Journal of Applied Research in Natural Products. 2008 [cited 26 Mar 2022];1. Available from: 

https://www.researchgate.net/publication/43655825_Cutaneous_wound_healing_activity_of_a_herbal_ointment_containing_the_leaf_extrac

t_of_Jatropha_Curcas_L_Euphorbiaceae 

[83] Sachdeva K, Garg P, Singhal M, Srivastava B. Wound Healing Potential of Extract of Jatropha curcas L. (Stem bark) in rats. 

Pharmacognosy Journal [Internet]. 2011 [cited 26 March 2022];3(25):67-72. Available from: 

https://www.researchgate.net/publication/257435715_Wound_Healing_Potential_of_Extract_of_Jatropha_curcas_L_Stem_bark_in_rats 

[84] Prasad R, Izam A, Khan M. Jatropha curcas: Plant of medical benefits. Journal of Medicinal Plants Research [Internet]. 2012 [cited 26 

March 2022];6(14). Available from: https://doi.org/10.5897/JMPR10.977 

[85] Goonasekera M, Gunawardana V, Jayasena K, Mohammed S, Balasubramaniam S. Pregnancy terminating effect of Jatropha curcas in rats. 

Journal of Ethnopharmacology [Internet]. 1995 [cited 27 March 2022];47(3):117-123. Available from: 

https://pubmed.ncbi.nlm.nih.gov/8569234/ 

[86] Makonnen E, Rostom AAH, Assefa G, Zerihun L. Antifertility effect of Jatropha curcas L. seed in guinea pigs. The Ethiopian Journal of 

Health Development. 1997 [cited 26 Mar 2022];11, 145–148. 

[87] Odusote O, Abioye A, Rotibi M. Jatropha Curcas Seed Oil Linn (Euphor Biaceae): Contraceptive Activity And An Oral Formulation. 

Nigerian Quarterly Journal of Hospital Medicine [Internet]. 2004 [cited 26 March 2022];12(1). Available from: 

https://www.ajol.info/index.php/nqjhm/article/view/12319 

[88] Mujumdar A, Upadhye A, Misar A. Studies on antidiarrhoeal activity of Jatropha curcus root extract in albino mice. Journal of 

Ethnopharmacology [Internet]. 2000 [cited 27 March 2022];70(2):183-187. Available from: https://pubmed.ncbi.nlm.nih.gov/10771209/ 

https://pubmed.ncbi.nlm.nih.gov/10075118/
https://pubmed.ncbi.nlm.nih.gov/18451298/
https://pubmed.ncbi.nlm.nih.gov/14742986/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.681.9370&rep=rep1&type=pdf
http://web.usm.my/mjps/mjps08012010/mjps08012010_3.pdf
https://pubmed.ncbi.nlm.nih.gov/14522439/
http://nopr.niscair.res.in/bitstream/123456789/11497/1/IJTK%2010%282%29%20227-238.pdf
https://pubmed.ncbi.nlm.nih.gov/1672893/
https://pubmed.ncbi.nlm.nih.gov/9080340/
https://pubmed.ncbi.nlm.nih.gov/17013466/
https://www.researchgate.net/publication/43655825_Cutaneous_wound_healing_activity_of_a_herbal_ointment_containing_the_leaf_extract_of_Jatropha_Curcas_L_Euphorbiaceae
https://www.researchgate.net/publication/43655825_Cutaneous_wound_healing_activity_of_a_herbal_ointment_containing_the_leaf_extract_of_Jatropha_Curcas_L_Euphorbiaceae
https://www.researchgate.net/publication/257435715_Wound_Healing_Potential_of_Extract_of_Jatropha_curcas_L_Stem_bark_in_rats
https://doi.org/10.5897/JMPR10.977
https://pubmed.ncbi.nlm.nih.gov/8569234/
https://www.ajol.info/index.php/nqjhm/article/view/12319
https://pubmed.ncbi.nlm.nih.gov/10771209/


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3407 

[89] Parekh J, Chanda S. In vitro antibacterial activity of the crude methanol extract of Woodfordia fruticosa Kurz. flower (Lythraceae). 

Brazilian Journal of Microbiology [Internet]. 2007 [cited 27 March 2022];38(2):204-207. Available from: 

https://www.scielo.br/j/bjm/a/SDxhMwjPJfG8KwjTRj8Zwbh/?lang=en 

[90] Dharmananda S. Gallnuts and the uses of Tannins in Chinese Medicine. In: Proceedings of Institute for Tradit. Med, Portland, Oregon 

[Internet]. 2003 [cited 27 Mar 2022]. Available from: http://www.itmonline.org/arts/gallnuts.htm 

[91] Felix-Silva J, Giordani RB, Silva AA, Zucolotto SM, Fernandes-Pedregosa MF. Jatropha gossypiifoliaL. (Euphorbiaceae): A Review of 

Traditional Uses, Phytochemistry, Pharmacology, and Toxicology of This Medicinal Plant. Evidence-Based Complementary and Alternative 

Medicine. 2014:1-32. Available from https://www.hindawi.com/journals/ecam/2014/369204/ 

[92] Chomchai C, Kriengsunthornkij W, Sirisamut T, Nimsomboon T, Rungrueng W, Silpasupagornwong U. Toxicity from ingestion of Jatropha 

curcas ('saboo dum') seeds in Thai children. 2011;42(2). Available from https://www.thaiscience.info/journals/Article/TMPH/10808097.pdf 

[93] Gupta A, Kumar A, Agarwal A, Osawa M, Verma A. Acute accidental mass poisoning by Jatropha curcas in Agra, North India. Egyptian 

Journal of Forensic Sciences. 2016;6(4):496-500. Available from 

https://www.sciencedirect.com/science/article/pii/S2090536X16300065#b0070 

[94] Greaves I, Hunt P. Chemical Agents. 2010:233-344. Available from https://sci-hub.hkvisa.net/10.1016/B978-0-08-045043-8.00005-2 

[95] Warrell D. Poisonous Plants and Aquatic Animals. Hunter's Tropical Medicine and Emerging Infectious Disease. 2013:923-937. Available 

from https://sci-hub.hkvisa.net/10.1016/B978-1-4160-4390-4.00211-3 

[96] Rai D, Lakhanpal P. Jatropha curcus poisoning in pediatric patients, Mauritius. 2007;8(2). Available from http://ispub.com/IJPN/8/2/5074 

[97] Singh RK, Singh D, Mahendrakar AG. Jatropha Poisoning in Children. Medical Journal Armed Forces India. 2010;66(1):80-81. Available 

from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4920913/#:~:text=Though%20all%20parts%20of%20the,burning%20sensation%20in%20t

he%20throat 

[98] Adam SEI. Toxic effects of Jatropha curcas in mice. Toxicology. 1974;2(1):67-76. Available from 

https://www.sciencedirect.com/science/article/abs/pii/0300483X74900432 

[99] Rakshit KD, Darukeshwara J, Rathina Raj K, Narasimhamurthy K, Saibaba P, Bhagya S. Toxicity studies of detoxified Jatropha meal 

(Jatropha curcas) in rats. Food and Chemical Toxicology. 2008;46(12):3621-3625. Available from 

https://pubmed.ncbi.nlm.nih.gov/18835321/ 

[100] Oluwole FS, Bolarinwa AF. Jatropha curcasextract causes anaemia in rat. Phytotherapy Research 1997;11(7):538-539. Available from 

https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-1573(199711)11:7%3C538::AID-PTR147%3E3.0.CO;2-3 

[101] El-Badwi SM, Adam SE. Toxic effects of low levels of dietary Jatropha curcas seed on Brown Hisex chicks. 1992;34(2):112-5. Available 

from https://pubmed.ncbi.nlm.nih.gov/1509668/ 

[102] Barros CR, Rodrigues MAM, Nunes FM, Kasuya MCM, Luz JMR, Alves A, Ferreira LMM, Pinheiro V, Mourão JL.  The Effect of Jatropha 

Curcas Seed Meal on Growth Performance and Internal Organs Development and Lesions in Broiler Chickens. Revista Brasileira de Ciência 

Avícola. 2016;17:1-6. Available from https://www.scielo.br/j/rbca/a/G9X5Kw8gGWtD6cSkBxqRSYG/?lang=en 

[103] Adam SE, Magzoub, M. Toxicity of Jatropha cucurcas for goats. Toxicology. 1975:4(3):388-389. Available from 

https://pubmed.ncbi.nlm.nih.gov/1154432/ 

[104] Ahmed OM, Adam SE. Toxicity of Jatropha curcas in sheep and goats.1979:27(1);89-96. Available from 

https://pubmed.ncbi.nlm.nih.gov/504810/ 

[105] Ahmed OM, Adam SE. Effects of Jatropha curcas on Calves. Veterinary Pathology. 1979:16(4);476-482. Available from 

https://journals.sagepub.com/doi/10.1177/030098587901600411 

[106] Allan et al. Snail-Related Contributions from the Schistosomiasis Consortium for Operational Research and Evaluation Program Including 

Xenomonitoring, Focal Mollusciciding, Biological Control, and Modeling. The American Journal of Tropical Medicine and Hygiene 

2020;103:66-79. Available from https://pubmed.ncbi.nlm.nih.gov/32400353/ 

[107] Amin MA, Daffala AA, El Moneim OA. Preliminary report on the molluscicidal properties of Habat El-Mollok, Jatropha. Transactions of 

the Royal Society of Tropical Medicine and Hygiene. 1972;66(5):805-806. Avaibale from https://academic.oup.com/trstmh/article-

abstract/66/5/805/1883821?redirectedFrom=fulltext 

[108] Chimbarai MJ, Shiff CJ. A laboratory assessment of the potential molluscicidal potency of Jatropha curcas aqueous extracts. African Journal 

of Aquatic Science. 2008;33(3):269-273. Available from https://www.tandfonline.com/doi/abs/10.2989/AJAS.2008.33.3.10.622 

https://www.scielo.br/j/bjm/a/SDxhMwjPJfG8KwjTRj8Zwbh/?lang=en
http://www.itmonline.org/arts/gallnuts.htm
https://www.hindawi.com/journals/ecam/2014/369204/
https://www.thaiscience.info/journals/Article/TMPH/10808097.pdf
https://www.sciencedirect.com/science/article/pii/S2090536X16300065#b0070
https://sci-hub.hkvisa.net/10.1016/B978-0-08-045043-8.00005-2
https://sci-hub.hkvisa.net/10.1016/B978-1-4160-4390-4.00211-3
http://ispub.com/IJPN/8/2/5074
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4920913/#:~:text=Though%20all%20parts%20of%20the,burning%20sensation%20in%20the%20throat
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4920913/#:~:text=Though%20all%20parts%20of%20the,burning%20sensation%20in%20the%20throat
https://www.sciencedirect.com/science/article/abs/pii/0300483X74900432
https://pubmed.ncbi.nlm.nih.gov/18835321/
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1099-1573(199711)11:7%3C538::AID-PTR147%3E3.0.CO;2-3
https://pubmed.ncbi.nlm.nih.gov/1509668/
https://www.scielo.br/j/rbca/a/G9X5Kw8gGWtD6cSkBxqRSYG/?lang=en
https://pubmed.ncbi.nlm.nih.gov/1154432/
https://pubmed.ncbi.nlm.nih.gov/504810/
https://journals.sagepub.com/doi/10.1177/030098587901600411
https://pubmed.ncbi.nlm.nih.gov/32400353/
https://academic.oup.com/trstmh/article-abstract/66/5/805/1883821?redirectedFrom=fulltext
https://academic.oup.com/trstmh/article-abstract/66/5/805/1883821?redirectedFrom=fulltext
https://www.tandfonline.com/doi/abs/10.2989/AJAS.2008.33.3.10.622


                                           

                                              International Journal of Research Publication and Reviews, Vol 3, no 5, pp 3389-3408, May 2022                               3408 

[109] Goel G, Makkar HPS, Francis G, Becker K. Phorbol Esters: Structure, Biological Activity, and Toxicity in Animals. International Journal of 

Toxicology. 2007:26(4);279-288. Available from https://journals.sagepub.com/doi/10.1080/10915810701464641#b45-0260279 

https://journals.sagepub.com/doi/10.1080/10915810701464641#b45-0260279

