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1. Introduction

  Nature has been an excellent source of therapeutic agents since 

the immemorial time[1]. Traditional and conventional medicines are 

mostly based on numerous natural resources, including plants which 

are being used as a primary source in folkloric medicine[2]. Before 

the discovery of chemical and synthetic compounds, these plants 

played a significant role as a traditional medicine for curing various 

diseases throughout the world[3]. However, with the emergence 

of modern techniques and equipment, synthesis of new classes of 

synthetic compounds has attracted attention among researchers 

during recent years. Some of these compounds were first isolated 

from the natural sources but further modified to improve their 

efficacy[4]. However, synthetic drugs have several limitations 

such as poor absorption, low bio-availability and adverse side 

effects. Thus, there is an urgent need to substitute these synthetic 

compounds with some excellent alternative sources of therapeutic 

Ricinus communis L. (R. communis), commonly known as castor oil plant, is used as 
a traditional natural remedy or folkloric herb for the control and treatment of a wide 
range of diseases around the globe. Various studies have revealed the presence of diverse 
phytochemicals such as alkaloids, flavonoids, terpenes, saponins, phenolic compounds such as 
kaempferol, gallic acid, ricin, rutin, lupeol, ricinoleic acid, pinene, thujone and gentisic acid. 
These phytochemicals have been responsible for pharmacological and therapeutic effects, 
including anticancer, antimicrobial, insecticidal, antioxidant, anti-diabetic, antinociceptive, 
anti-inflammatory, bone regenerative, analgesic, and anticonvulsant activity. R. communis 
harbours phytochemicals which have been shown to target peroxisome proliferator activated 

receptor (PPAR), nuclear factor NF-毷-B, cytochrome p450, P38 mitogen-activated protein 
kinases kinase (p38 MAPK), tumor protein P53, B-cell lymphoma-extra-large (Bcl-xL) and 
vascular endothelial growth factor receptor-2 (VEGFR-2). Considering its wide variety of 
phytochemicals, its pharmacological activity and the subsequent clinical trials, R. communis 
could be a good candidate for discovering novel complementary drugs. Further experimental 
and advanced clinical studies are required to explore the pharmaceutical, beneficial therapeutic 
and safety prospects of R. communis with its phytochemicals as a herbal and complementary 
medicine for combating various diseases and disorders. 
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agents which can be used for curing diseases around the globe. 

Plant-based biologically active compounds have gained momentum 

on a large scale in last 3 decades[5]. So, the idea of combining the old 

and conventional concept of using herbal plants as a primary source 

of folkloric medicine with the modern and latest technology based 

application can lead to tremendous development in the field of new 

drug discovery[6].

  Plant-based compounds are of great interest for discovering a drug 

for the particular disease. Due to varied pharmacological activities of 

plants as tested by using the plant crude extracts, the screening and 

selection of lead candidates for drug development from medicinal 

plants have come into effect. The number of higher plant species 

estimated is 300 000–400 000. One of the most extensive programs 

of plant screening was conducted by Smith Kline & French in which 

about 19 000 plants species were screened using a simple colour test 

for alkaloid content detection in the 1960s[7].

  Out of the 1 073 new chemical entities, that had been approved 

as drug between 1981 and 2010, the purely synthetic compounds 

amounts for only 36%, while most of the new drugs were derived 

from medicinal plants[1]. Many of the lead chemical structures used 

as a template for synthesis of drugs are derived from natural products 

which help in designing novel compounds with all the enhanced 

biological properties against some diseases. The WHO has predicted 

natural products as an essential resource for emerging therapeutics 

and future medicines. Based on the statistical estimation, nearly 83 

billion USD worth of herbal medicine was used globally in 2008[8]. 

  Development of resistance to various antibiotics is also a reason 

for the pharmaceutical industry to look for the discovery of novel 

molecules which can fight against various antibiotic-resistant 

microbes. Moreover, there is an urgent need to combat the menace 

of resistance developed towards anti-cancer drugs[9]. By deciphering 

the mechanism of action of various crude extracts and plant-based 

compounds, there is a excellent possibility for obtaining novel 

compounds[10]. Biological effects of the plants are determined and 

represented by various bioactive constituents present in it, which act 

as a ligand and bind to the protein targets of a particular pathogen, 

virus or tumour cell and exert their action[11]. 

  Ricinus communis L. (R. communis) is a medicinal plant which 

grows to a height of about 6 m and is distributed around various 

continents including Arabian Peninsula. Castor plant has been 

cultivated as far back as 6 000 years ago[12]. The botanical name 

of R. communis was coined by Swedish naturalist Carlos Linnaeus 

in the 18th century[13]. Some scholars believe its origin to be 

from Tropical Africa. In Saudi Arabia, it is commonly known as 

Kherwa[12]. It is an angiosperm shrub which is commonly known as 

castor oil plant. Castor bean is an oilseed crop which is fast-growing, 

suckering perennial herb belonging to spurge (Euphorbiaceae) 

family, comprising of about 6 300 species[14]. R. communis has 

been a therapeutic agent for 4 000 years, used as a herbal medicine 

for treating many different diseases, disorders and also many 

infections. Leaves, root, bark and various parts of the R. communis 
have been used for medicinal purposes. It has been used as a 

laxative for 2 500 years in Greece and Rome[12]. Due to the large 

quantity of oil extracted from R. communis seeds, it has been known 

as castor oil plant[15]. This oil is of great application in various 

perspectives[12]. The various phytochemicals which are found in R. 
communis are steroids, terpenoids, saponins, alkaloids, flavonoids, 

and glycosides[19,22,30]. Lectins of R. communis are also used 

prominently in the treatment of some diseases, especially tumour[16]. 

In the present review, the primary focus is on the pharmacological 

activities and bioactive compounds of R. communis, and their 

applications in targeting of various microbes, infectious diseases and 

disorders.

2. Traditional uses of R. communis 

  There are numerous uses of R. communis plant which utilizes every 

part of the plant including roots, seeds, bark, leaves, flower, fruit 

and stem[12]. The leaves are made up of 5–12 deep lobes, which 

are coarsely toothed segmental, that are palmate and alternate. The 

powdered leaves are found to be effective in combating mosquitoes, 

repelling aphids, rust mites and whiteflies. Apart from this, the leaves 

are found to be responsible for the increase in the yield of milk in 

cattle which is fed with these leaves. The oil derived from these 

leaves is used in relieving flatulence in infants. An infusion of leaves 

is used as an eye lubricant and also for relieving stomach ache. The 

leaves as such are used as a decoction or poultice and applied to 

breasts of females for an increase in milk secretion (lactation). Fresh 

juice obtained from leaves has been reported for its use as an emetic 

in the poisoning of narcotics like opium. Some have reported that 

leaves can be useful against jaundice too[18]. Extracts from leaves of 

the plant are being marketed under the trade name ‘Spra Kast’ in the 

United States. Antifungal activity of aqueous and alkaline extracts 

against Mycobacterium tuberculosis and yeast was also reported[17]. 

  Roots are used for various purposes such as a powerful purgative, 

for a toothache, and this can be possible when the roots are 

administered in the form of decoction and paste respectively. Roots 

contain Indole-3-acetic acid. Seeds of R. communis vary in size, 

shape, and color, and they are compressed and oval with a diameter 

of 8–18 mm. Castor seeds have a wart appendage called the caruncle. 

Seeds are the primary source of oil which is in use both as a herbal 

medicine and as a conventional therapy for various ailments[18]. 

3. Phytochemical composition of R. communis 

  R. communis is rich in a diverse variety of phytochemicals, Alugah 
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and Ibraheem have reported the flavonoids and tannins content in 

the castor plant[19]. Following are the individual studies reporting 

the isolation of compounds from R.communis plant. R. communis 
contain various bioactive phytochemicals such as kaempferol-

3-O and kaempferol-3-O-毬-D-glucopyranoside[20], ingenol[21] 

triterpenoids (lupeol, 毬- and 毩-amyrin)[22], quercetin and 

gallic acid[23], αthujone, camphor and beta thujone[24], ricin[25], 

epicatechin[26], gentisic acid[27], catechin[28], linoleic acid and 

ricinoleic acid[29], kaempferol-3-O-毬-D-glucopyranoside and 

quercetin-3-O-毬-monoterpenoids[30].

4. Pharmacological applications of R. communis 

  R. communis is a multipurpose folkloric medicinal plant with some 

medicinal properties; these properties are associated with either 

direct application of crude plant extract as a therapeutic agent in 

various diseases or by inhibition of harmful pathogens, which are 

known to cause various infections and diseases. Among the various 

reported activities of R. communis, a large number of them are 

attributed to its extract in crude form followed by various fractions 

which could be ethanolic, methanolic or chloroform, ethyl acetate, 

toluene, benzene, and butanol solvents.

  Numerous studies have been carried out and published on the 

biological activities of R. communis plants. These activities are both 

due to the crude extract and its phytochemical compounds which 

can be of great interest in future for the development of plant-based 

complementary medicine. Presently, the properties of R. communis 
mentioned in this review include antimicrobial, antifungal, anti-

cancer, antidiabetic, anti-inflammatory, antimalarial, antioxidant, 

central analgesic, anticonvulsant, antinociceptive, anthelminthic, 

antifertility, laxative, uterine contracting, anti-implantation, anti-

asthmatic, bone regeneration, molluscicidal, antiulcer, antihistamine, 

wound-healing, cytotoxic, insecticidal, anti-arthritic, antidandruff 

and hepatoprotective (Figure 1). Diverse phytochemicals bind to 

specific molecular targets and hence exhibit several pharmacological 

activities as shown in Table 1.

Figure 1. Phytochemicals of R. communis and their pharmacological activity.

4.1. Antibacterial activity

  Due to the increase in the incidence of infections in human beings 

with various clinical strains of bacteria and adoption of resistance 

against the antibiotics, there is a great need to find the reliable 

alternative sources to combat this so-called life-threatening issue 

of antibiotic resistance[43]. R. communis and its phytochemicals 

have been found to have antimicrobial properties against various 

microorganisms. Some of the reported antimicrobial activity of 

the crude extract includes inhibition of various bacteria such as 

Staphylococcus aureus, Escherichia coli, Streptococcus mutans, 
Enterococcus faecalis and methicillin-resistant Staphylococcus 
aureus[44]. 

  The activity of the R. communis has been tested using various 

aqueous and solvent-based extracts. The different solvents systems 

used are ethanolic extract (hot and cold), methanolic extract, ethyl 

acetate extract, butanolic extract and so forth. The ethanolic extract 

was found to be most effective in a large number of the cases, 

and the highest activity was shown against Staphylococcus aureus 
with a MIC of 5 mg/mL[45]. In one study, methanolic extract 

Table 1

Biological activity of phytochemicals from R. communis against different potential molecular targets.

Phytochemical Molecular targets Therapeutic effect Reference
Rutin Peroxisome proliferator activated receptor Anti-diabetic [31]

NFK-p Anti-cancer [32]
Gentistic acid Cytochrome p450 Anti-cancer [33]
Quercetin P38mitogen-activated protein kinases kinase Anti-cancer [34]

P53 B-cell lymphoma-extra-large Anti-cancer [35]
Gallic acid Epidermal growth factor Delay in cellular aging [36]
Kaempferol-3-O-毬-D-rutinoside THR15 Anti-dermatophytics [30]
Ricin-A Cyclooxygenase-2 and nuclear factor-毷B/p65 Anti-cancer [37]
Ricin Caspase 3 Anti-cancer [38]
Ricinus agglutinin Vascular endothelial growth factor receptor-2 Anti-tumor [39]

α-pinene Cyclin dependent kinase Anti-cancer [40]
Campylobacter jejuni 1687 Anti-bacterial [41]

α-thujone 5-hydroxy-3-methylglutaryl-coenzyme A Anti-diabetic [42]
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exhibited maximum activity against Escherichia coli and lowest 

activity against Bacillus subtilis[46]. A study, conducted for testing 

the antibacterial activity indicated that Ricinus aqueous extract 

had shown the highest activity against Staphylococcus aureus and 

lowest activity was shown towards Klebsiella pneumonia[47]. A 

randomised clinical study, against bacterial pathogens, has shown 

the R. communis activity as a complete cleanser solution. Inhibition 

of biofilm formation is due to the presence of sodium ricinoleate 

in R. communis oil, which damages cell wall and leads to cell death 

by loss of cytoplasmic components[48]. By the above results, it 

can be concluded that R. communis can be a good source for an 

antibacterial drug against various bacterial pathogens.

4.2. Antifungal activity

   Various parts of R. communis including root, leaf and stems are 

known to have antifungal activity. Both methanolic and aqueous 

extracts of R. communis are found to be active against many 

fungal species. A study was carried out for testing the antifungal 

activity of R. communis extract against various fungal species, the 

maximum antifungal activity was shown against Candida albicans, 
and lowest activity was detected against Alternaria solani[17]. One 

of the studies, showed that the methanolic extract has prominent 

inhibitory activity against Aspergillus niger and Aspergillus 
fumigatus and less activity against Aspergillus flavus[45]. Another 

study, carried out with aqueous R. communis leaf extract have 

shown lowest activity against Aspergillus fumigatus and Aspergillus 
flavus[46]. The above-mentioned studies confirm the antifungal 

activity of R. communis extract, and it may be a good source for 

identifying a new drug candidate for inhibiting the fungi. 

4.3. Anti-diabetic activity

  Diabetes is a chronic disease that occurs either when the 

pancreas does not produce insulin required by the body or due 

to development of insulin resistance. The number of people who 

have diabetes has risen steeply from 108 million cases to 422 

million in 2014 (WHO). In 2012 diabetes was the sole cause of 

1.5 million deaths (WHO 2015). A study was conducted to test the 

antidiabetic activity of ethanolic extract of R. communis roots and 

have been found to be effective against hypoglycemic rats. After 

treating alloxan diabetic rats for 20 d with a single dose of 500 

mg/kg body weight (effective dose), lipid profile was observed by 

collecting blood on day 0, day 10 and day 20 of the experiment. 

This study demonstrated the significant lowering of fasting blood 

sugar to almost normal level and an increase in insulin levels, 

thereby causing improvement in lipid profile and body weight as 

well. The decrease in blood glucose levels was from (379±72) 

mg/dL (Diabetic rat) to (149±11) mg/dL (control)[49]. Another 

in vivo study, on alloxan-induced diabetic rats, had reported that 

blood glucose levels decreased from 390.0 to 148.5 mg/dL after 

treatment with Ricinus extract, approximately 61.97% reduction 

in blood glucose for over a period of 7 d[50]. These studies suggest 

the potential of R. communis as a therapeutic agent for diabetic 

control.

4.4. Anti-cancer activity

  Some studies have been carried out using fractions with 100% 

ethanol, methanol and an aqueous phase which have shown 

activity against specific cancer cell lines such as melanoma, MCF7 

(Breast cancer), HepG2 (Hepatic cancer), PC3 (Pancreatic cancer), 

and cervical cancer[51]. Both in vitro and in vivo studies have 

confirmed the anti-cancer activity of R. communis using various 

plant parts and ricin lectins[52,53].

  Anti-cancer activity of R. communis was studied and reported by 

several researchers. Initial studies revealed the cytotoxic effect of 

lectins from R. communis on three different cell lines HeLa cells, 

sarcoma 180 and human erythrocytes[54]. Lin and Liu observed 

the increase in lifespan of the mice which is treated with ricin 

A[55]. In one study, the aqueous extracts of R. communis was 

found to exhibit cytotoxic effects on A375 cell lines (human 

melanoma cancer cell lines) with IC50 value of 48 μg/mL[56]. 

According to You and colleagues, the agglutinin 1 from Ricinus, 
resulted in rapid down-regulation of vascular endothelial growth 

factor-2 (VEGFR-2) and also caused apoptosis of endothelial 

cells in tumour blood vessels[39]. Ohishi et al. have analyzed an 

alkaloid pyridine which was found to be effective against the 

毬-catenin (WNT) signalling pathway, having an essential role in 

proliferation, differentiation and development of cells leading to 

cancer[16]. 

   Some other in vitro studies were carried out to test the cytotoxic 

effects of R. communis on various cell lines such as colon 

cancer, liver cancer, breast cancer, cervix cancer, ovarian cancer 

(OVCAR-5), skin melanoma (B16F10) and prostate cancer. At 

lower concentrations of about 100 μg/mL, the R. communis extract 

was tested against these cancer cell lines and was shown to be 

effective[51]. The anti-cancer activity of R. communis, as revealed 

by several studies, clearly suggests that R. communis may be a 

good source for anti-cancer therapeutic compounds.

4.5. Anti-inflammatory activity

   R. communis has been shown to possess potent anti-inflammatory 

activity. Various fractions like ethanolic, methanolic or hexane 

have been utilised for assessing the anti-inflammatory potential of 

R. communis. In one of the studies, the anti-inflammatory action of 

R. communis extract was tested by using the hexane, acetone, and 
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methanol fractions. The methanolic extract showed significant anti-

inflammatory activity which may be due to flavonoids present in 

it. In this study, Raw 264.7 macrophage cell lines were used to test 

the anti-inflammatory activity which resulted in 95% scavenging 

activity at 2.5 g/mL with methanolic extract [57].  

  Another study by Lindauer et al. demonstrated the anti-

inflammatory and pro-inflammatory activity upon repeated 

application, and this was found to be mediated by ricinolein[58]. 

In vivo studies for anti-inflammatory activity were carried out in 

two animal models, i.e., carrageenan-induced paw edema model 

and cotton pellet granuloma model. In carrageenan model, the 

dose of 100 mg/kg was found to inhibit edema by 26.47%[59]. 

Ricinus methanolic extract reduced edema by 43.28% in cotton 

pellet granuloma models at a dose of 250 and 500 μg/kg[60]. This 

activity was due to the activation of the nucleotide-binding domain 

and leucine-rich protein (NALP3) inflammasome. Another in vivo 

study, exhibiting the anti-inflammatory activity of R. communis 
was performed in carrageenan or histamine-induced edema in mice 

or guinea pigs respectively. Topical administration of ricinoleic 

acid from R. communis for 8 d (0.9 mg/mouse) reduced edema by 

58%. This confirms that ricinoleic acid has the potential to be a 

new capsaicin-like substance representing a class of potent anti-

inflammatory compound[61].

4.6. Antioxidant activity

  Antioxidants are the first line of defence towards free radical 

damage and play a significant role in maintaining cell viability 

and optimum health. Many of the neurodegenerative diseases 

are related to free radicals exposure to the cell. The DPDH (1,1-

diphenyl-2-picryohydrazyl) mediated in vitro study, reveals 

the antioxidant activity of R. communis due to the presence of 

compounds such as gallic acid, quercitin, gentisic acid, rutin, 

epicatechin and ellagic acid in leaves and methanolic extract[62]. 

In another study, the antioxidant activity of R. communis was 

confirmed in the methanolic extract; polar solvents seem to 

extract compounds responsible for antioxidant activity. This study, 

suggests R. communis as a source to scavenge both 2,2’-azino-bis-

3-ethylbenzthiazoline-6-sulphonic acid (ABTS) and 2,2-diphenyl-

1-picrylhydrazyl (DPPH) free radicals[63]. Another study has 

shown the scavenging abilities of DPDH, NO, and superoxide 

radicals to prove R. communis as a novel antioxidant[62]. Highest 

antioxidant activity was shown by butanol fraction of Ricinus[64]. 

Ethyl acetate extract of R. communis was also found to be a potent 

antioxidant. The antioxidant activity of R. communis is attributed 

more to flavonoids as compared to tannins[63, 65].

 4.7. Mosquitocidal activity

  R. communis exhibited larvicidal effects against various 

mosquito larvae. Studies have been carried out on various species 

of mosquitoes such as Anopheles gambiae, Anopheles stephens, 
Anopheles albopictus, and Culex quinquefasciatus, with a mortality 

of nearly 100%. The lethal concentration of seed extract of 

Communis among various larval species is as follows: Culex quinque 
fasciatus (7.10 μg/mL)>Anopheles stephensi (11.64 μg/mL)>Anopheles 
albopictus (16.84 μg/mL)[66,67]. 

  Malaria is a life-threatening disease which is caused by parasites 

that are transmitted by the bites of certain species of infected 

Anopheles mosquitoes to humans. Despite an increase and growth 

in research to a large extent over the past 2 decades, malaria has 

been a worldwide epidemic leading to hundreds of thousands of 

deaths every year. According to WHO global estimate documents, 

about 2.7 million cases of malaria were reported and an estimated 

627 000 deaths were seen in 2012 (WHO 2012). Plasmodium 
falciparum is known to exhibit resistance to various available anti-

malarial drugs. R. communis is found to have the highest activity 

against the Anopheles gambiae which is a vector for malaria. Both 

male and female larvae of Anopheles gambiae are susceptible to 

R. communis extracts. This activity was supposed to be due to the 

presence of two compounds ricinine and 3-carboxy-4methoxy-

N-methyl-2-pyridone[67]. The larvicidal activity of the different 

extracts was found to be increasing with increase with the larval 

exposure. Extracts from R. communis have recorded highest 

mortality with a lethal concentration 50 (LC50) of 0.18 mg/mL[67]. 

Apart from this, the extract from Ricinus was found to be effective 

against Anopheles arabiensis and Culex quinque fasciatus[68].

4.8. Analgesic activity

  R. communis was found to possess potent central analgesic 

activity. Various studies have been conducted for demonstrating 

the analgesic activity of R. communis extract. It is studied and 

proved that R. communis extract has typical central nervous system 

stimulant and neuroleptic effects. The stimulant effects such as 

hyperreactivity, memory improvement and clonic seizures are due 

to the alkaloid ricinine in R. communis. Ricinine is non-anxiogenic 

as it does not reduce exploratory behaviour of the brain[69].

  In another study, the analgesic activity of aqueous extract of 

R. communis root bark was evaluated against a standard drug 

diclofenac at a dose of 50 mg/kg. The doses of R. communis extract 

used are 100 and 200 mg/kg in Albino mice. Two methods were 

used for determining the analgesic activity, i.e., Eddy’s hot plate 

method and tail immersion method[69,70]. In one of the studies, 

the effect of methanolic extract of Ricinus leaves has proved to be 

having high antinociceptive activity. A dose of 150 mg/kg showed 

a gradient increase in the tail flick of mice from (2.900±0.194) 

in control at 0 min to (6.30±0.110) with Ricinus treated mice 

indicating the analgesic activity of R. communis[71].
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4.9. Anticonvulsant activity

  Epilepsy is a pervasive disorder with seizure formation due to 

neuronal discharges of the brain. Some isolated compounds from 

R. communis have been tested for anticonvulsant activity and 

proved to be reliable epileptic. After electric shock treatment, all 

the animals exhibited convulsions. Animals receiving a dose of 

60 mg/kg of a compound from R. communis seeds exhibited an 

inhibition of seizure to about 82% compared to a standard drug 

which exhibited an 8.89% seizure inhibition[72].

4.10. Anti-helminthic activity

  R. communis was studied for its antihelmintic activity in 

inducing paralysis and time taken to cause the death of worm. 

Both ethanolic and aqueous extracts were used for evaluating the 

anthelmintic activity. Aqueous Ricinus extract showed high activity 

at 100 mg/mL in less time when compared to ethanolic extract, i.e., 
8.50±0.64 (paralysis) and 31.50±1.25 (death) at a concentration 

of 100 mg/mL was demonstrated for aqueous extract. Thus the 

aqueous extract of R. communis was found to be having more anti-

helmintic activity[73].

4.11. Anti-fertility activity

  The anti-fertility effects of R. communis were studied in male 

rats which revealed a reduction of epididymal sperm counts. Main 

features observed after treatment with 50% ethanolic extracts of R. 
communis include alteration in motility and morphology of sperms 

was also affected[74]. In another study, semen parameters have been 

observed wherein the suppression of testicular function is reported in 

male Wistar rats treated with R. communis (10 mg/kg)[65]. Clinical 

study, carried out by Isichei and colleagues, for antifertility effects 

in females with a single dose have prevented pregnancy for 12 

months[75]. 

 

4.12. Laxative and uterine contracting 

  Castor oil induces laxation and uterus contraction by involving 

ricinoleic acid activating prostaglandin receptors 2. Castor oil and 

ricinoleic acid induce contraction of the intestinal smooth muscle. 

Both gut and uterus motility is affected. Prostaglandin receptors 2 

are proved to be potential targets for drugs to induce laxation[76]. 

4.13. Antiulcer activity 

  R. communis was found to possess significant antiulcer properties. 

A study, carried out with initial dose 500 mg/kg, has demonstrated 

the anti-ulcer property of R. communis. The mechanism underlying 

the anti-ulcer activity of R. communis is the cytoprotective action 

and strengthening of gastric mucosa which ultimately results in the 

enhancement of mucosal defence[77].

4.14. Antiasthmatic activity
 

  In a study by Dnyaneshwar and Patil, R. communis had shown 

significant anti-asthmatic activity. R. communis exhibited the mast 

cell stabilising effect due to saponin content in its roots, whereas 

flavonoids are responsible for bronchodilation and smooth muscle 

relaxant activity. The anti-allergic activity was determined by in 
vivo studies which play a vital role in the treatment of asthma. 

The ethanolic extract was effective in reducing the milk induced 

leukocytosis and eosinophilia due to the presence of flavonoids 

and saponins[78].

4.15. Bone regeneration
 

  Oil of R. communis was used in various bone-related diseases 

in ancient period as a herbal and folkloric medicine. The 

diseases which used to be treated by R. communis include bone 

deformities, acute osteomyelitis, articular pains, and afflicted 

limbs[12]. R.communis has the unique capacity of regeneration 

of bone without the formation of any scar following its 

damage. Formation of polyurethane resin promotes fibroblastic 

neoformation progressively replacing the bone from inside 

and around the porosities of the biomaterial in the absence of 

delayed inflammatory reaction without any signs of systematic 

toxic effects, as being observed both in rat alveolus and rabbit 

skulls[79]. Biological properties of R. communis polyurethane can 

be improved by subsequently incubating in the synthetic body 

fluids. R. communis polyurethane blended with calcium phosphate 

could promote matrix mineralisation and can be of immense 

interest in the preparation of biocompatible materials, when 

compared with demineralised bone. The R. communis polyurethane 

has the advantage of slower reabsorption process[79]. The animal 

study was performed for treatment of osteoarthritis by using 

Lawsonia inermis and R. communis in rats for 14 d and had shown 

a significant effect in treatment without any adverse effects A[80]. 

All the above data confirmed the bone reformation activity of R. 
communis, and it may be a novel bone reforming substance for 

treatment of arthritis and osteoarthritis.

5. Toxicological studies of R. communis

  R. communis has shown some toxic effects accidentally due 

to the presence of toxic compounds such as ricin and ricinine. 

Some of the in vivo mouse model studies have shown the ricin 

toxicity which may vary from hyperactivity to seizure formation 

and maybe even lead to death at a dose of more than 340 mg/kg 
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intraperitoneally and 3 g/kg orally. However, independent of its 

uptake, ricin is found to be almost toxic, and there is an increase in 

the severity of symptoms with an increase in the dose. Symptoms 

include abdominal pain, emesis, muscular pains, cramps in the 

limbs, dyspnea, circulatory collapse, dehydration, dysfunction of 

kidney and liver. Autopsy results in fatal cases have shown the 

hemorrhagic necrosis in heart, intestine, and edema[43,81].

6. Conclusions and prospects 

  R. communis is one of the medicinal plants which have multiple 

pharmacological applications against various diseases and 

disorders. The anti-cancer, antidiabetic and antimicrobial activities 

of R. communis are the shaft of light in treating the death-causing 

diseases throughout the world. The various biological activities 

of R. communis is due to the presence of a varied degree of bio-

active phytochemicals. Through this review, it can be justified 

that both crude form of plant extract and the isolated compounds 

are responsible for its pharmacological and therapeutic potential. 

Further studies and utilisation of these plant compounds in an 

isolated form can be performed to explore their mechanism of 

action and by deciphering the actual process by which these plant 

phytochemicals reach the target and exert their action. Novel drugs 

can be designed by performing various in vitro and animal studies 

of these phytoconstituents. R. communis was used for the synthesis 

of nanoparticles for testing its activity against both microbial 

pathogens and cancer cell lines; these nanoparticles will be of keen 

interest in target drug delivery. 
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