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ABSTRACT 

Cassia occidentalis is widely distributed and very commonly used plant. Itcontained many chemical groups included alkaloids, 

anthocyanosides, phenolics,  proteins, phlobatannins, steroids,  tannins, flavonoids, anthroquinone, saponins, terpenes, resins, 

balsams, amino acids,   carbohydrates, sugars and cardiac glycosides. Cassia occidentalis exerted many pharmacological effects 

included antimicrobial, anthelmintic, insecticidal, antioxidant, antianxiety, antidepressant, antimutogenic antidiabetic, wound 

healing, hepatoprotective, renoprotective, sun protective, smooth muscles relaxation, immune-modulating, antiinflammatory, 

analgesic, antipyretic and other effects. The present review will highlight the chemical constituents and the pharmacological 

and therapeutic effects of Cassia occidentalis. 

 

Keywords: Cassia occidentalis, Chemical constituents, Pharmacology. 

 

INTRODUCTION 

For the past decades, there has been an increasing 

interest in the investigation of  the pharmacological effects 

of different extract obtained from plants as a source of new 

drugs[1-46].The phytochemical analysis showed that the 

different parts of Cassia occidentalis contained many 

chemical groups included alkaloids, anthocyanosides, 

phenolics,  proteins, phlobatannins, steroids,  tannins, 

flavonoids, anthroquinone, saponins, terpenes, resins, 

balsams, amino acids,   carbohydrates, sugars and cardiac 

glycosides. Cassia occidentalis exerted many 

pharmacological effects included antimicrobial, 

anthelmintic, insecticidal, antioxidant, antianxiety, 

antidepressant, antimutogenic antidiabetic, wound healing, 

hepatoprotective, renoprotective, sun protective, smooth 

muscles relaxation, immune-modulating, antiinflammatory, 

analgesic, antipyretic and other effects. The present was 

designed to highlight the chemical constituents and the 

pharmacological and therapeutic effects ofCassia 

occidentalis.         
 

Synonyms: Senna  occidentalis. 

 

Common names: 

 Brazil: Mata Pasta, Fedegoso, Paramarioba; 

Cameroon: Gin-i-nel;   China: Wang Jiang Nan, Ye Bian 

Dou, Li Cha; English: Stinking Weed, Negro Coffee,  

Coffee Senna, Antbush; France: Bentamare, Café Bastard, 

Casse Puante, Café des Niors;  India:  Kassaumdhi, 

Barrikassaumdhi (Hindi), Doddaagace (Kannada); 

Panniviram, Ponnaniviram (Malayalam); Kasamardah 

(Sanakrit); Ponnavirai, Peravirai, Nattam takarai (Tamil); 

Kasinda (Telagu) Indonesia:  Menting (Java), Kopi 

Andelan (Sumatera);  Japan: Habuso; Korea: 

Soggjolmjong;   Malaysia: Kacang Kota, Ketepeng Hutan; 

Niger: Sanga-sanga, Raydore;  Nigeria: Kire, Rere, Rai’ 

dore;  South Africa: Moshabela moha, Tsinyembane, 

Umnwanda nyoka   Spain: Bricho, Brusca, Frijolillo, 

Guanina; Thailand:  Chumhet tet, and  Vietnam:  Moung 

hoe [47-51]. 
 

Taxonomic Classification 

Kingdom: Plantae, Phylum: Spermatophyta, Subphylum: 

Angiospermae, Class: Dicotyledonae, Order: Fabales, 

 Family: Fabaceae, Subfamily: Caesalpinioideae, Genus:  

Cassia, Species:Cassia occidentalis [52].  
 

Distribution  
It is native to the tropical and subtropical regions 

of America. Now, it is widely distributed in Asia, Africa,  
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North and Central America and Caribbean [53-56]. 

 

Description 

 Root:  tap root measures 15-25cm. in length and 

1-15 cm. in diameter; at the upper extremity they are 

cylindrical and   tapering, bearing the few lateral branches 

and many rootless.  Surface is rough due to presence of 

many transversely running lenticels and a few root scars of 

fallen roots. It is dark brown in colour externally and 

creamy internally.  Fracture is hard and fibrous. The root 

possesses characteristic odour and acrid taste. Stem:  erect, 

1-2 meters long, 0.5-1.5 cm. Thickness at its basal region, 

branching at nodes spirally. Young stem is green in colour 

and furrowed, while the mature stem is light brown to dark 

in colour. Branches many, ascending, flexuose, smooth, 

showing dark purplish green colour on their surface.  The 

internode is 2-4 cm. Long.  Leaves: Compound, pinnate, 

9-13-20cm. Long, petiolate, petiole (rachis) pulvinate, 

grooved or nearly round, glabrous, 5-12cm. Long, showing 

dark purplish colour in the grooved portion and greenish 

on the opposite side.Leaflets:3-5 pairs, opposite, unequal, 

the lower most smallest and ovate, the superior ones 

longer, 2.5-8cm. Broad, very short stalk, ovate, oblong to 

ovate, lanceolate, acute or  acuminate, base usually 

rounded and somewhat oblique, glabrous above and 

pubescent beneath. The leaves possess a very foetid odour. 

Flower: Yellow with 1 to 2 cm in diameter, inflorescence 

racemes few -flowered, axillary, and also forming terminal  

panicle; bracts caduceus. Fruit:  Flat pods 10-12cm. long 

with 10-30 seeds. Areolate  seeds are pointed at end and 

blunt at the other [57-58].   

 

Traditional uses 

 Leaves were used externally and internally in skin 

diseases, itches, scabies and ringworm. Hot decoction 

preferred to quinine for its tonic properties. Paste of leaves 

and calcium hydroxide applied to abscesses for quick 

opening and clearing of pus [59-60].The paste of leaves 

was externally applied to wounds, sores, itch, cutaneous 

diseases, bone fracture, fever, ringworm, skin diseases, 

throat infection and to cure sore eyes. It was also used in 

hematuria, in rheumatism, for typhoid fever and 

tuberculosis, asthma, haemoglobin disorders, to cure 

leprosy and to treat diabetes [61-62]. The leaves/roots were 

an ingredient of many popular herbal liver tonics and 

medicines for liver disorders. People use it also for the 

treatment of insect bites, snakebite, scorpion sting, 

constipation, oedema, fever, inflammation and rheumatism 

[63]. Its roots, leaves, flowers and seeds were used as 

laxative and purgative [64]. The plant was also used as 

febrifuge, vermifuge, anticonvulsant and against chicken 

pox, guinea worm and black quarter [65-67]. It was said 

that the infusion of the leaves of C. occidentalis is used as 

an effective treatment for hepatitis [68]. In Unani medicine 

it was used as an antidote of poisons, blood purifier, 

expectorant, anti-inflammatory agent and a remedy for the 

treatment of liver diseases [69].In India it was used  for 

haematuria, rheumatism, typhoid, asthma and disorders of 

haemoglobin [70-71]. 

Part used: All parts of the plant were used medicinally 

[70]. 

 

Physicochemical properties 

 Moisture 10%, total ash 7.4- 8.0%, acid insoluble 

ash 5.3-5.9%, and alcohol and water extractive values were 

7.7% and 15.1% respectively [72-73]. 

 

Chemical constituents 

            The plant contained crude protein 2.3%, crude fiber 

20.8%, lipid 14.9% and carbohydrates 48.1% [27].  The 

phytochemical analysis showed that the different parts of 

the plant contained different chemical groups included 

alkaloids, anthocyanosides, phenolics,  proteins, 

phlobatannins, steroids,  tannins, flavonoids, 

anthroquinone, saponins, terpenes, resins, balsams, amino 

acids,  carbohydrates, sugars and cardiac glycosides 

[60,67,73-83]. 

 Many  compounds were isolated from Cassia 

occidentalis  included achrosin, aloe-emodin, emodin, 

anthrones, apigenin, aurantiobtusin, campesterol, 

cassiollin, chryso-obtusin, chrysophanic acid, chrysarobin, 

chrysophanol, chrysoeriol, rhein, aloe-amine, 

Kaempferein, isorhein, 1,8-dihydroxyl-2-methyl 

anthraquinone, 1,4,5-trihydroxy-3-methyl-7-methoxy 

anthraquinone, cassiaoccidentalin A, B and C, achrosine, 

xanthorin, aurantiobtusin, campesterol, cassiollin, chryso-

obtusin, chrysophanic acid, chrysarobin, chrysoeriol,  

funiculosin, galactopyranosyl, helminthosporin, islandicin, 

kaempferol, lignoceric acid, linoleic acid, linolenic acid, 

sitosterols, mannitol, mannopyranosyl, matteucinol, 

obtusifolin, obtusin, oleic acid, physcion, apigenin, 

quercetin, rhamnosides, rhein and  rubrofusarin [72,84-89]. 

 Three new compounds were isolated from the 

seeds of Cassia occidentalis Linn. These compounds have 

been characterized as 5, 7-dihydroxyflavone-5-O- -d-

xylopyranosyl-7-O- -l-rhamnopyranosyl-(1 3)-O- -l-

arabinopyranoside ; 3, 5, 7, 3' ,4'-pentahydroxy flavone-3-

O- -l-rhamnopyranosyl-7-O- -d-glucopyranosyl-(1 3)-

O- -d-xylopyranoside and 5, 7, 3', 4'-tetrahydroxy-6-

methoxyflavone-5-O- -l-arabinopyranosyl-(1 4)-O- -l-

rhamnopyranosyl-(1 3)-O- -d-galactopyranoside 
(90)

. 

Two new anthraquinone glycosides viz. 1,3-dihydroxy-

6,7,8-trimethoxy-2-methylanthraquinone 3-O-α-

rhamnopyranosyl(1→6)-β-glucopyranosyl (1→6)-β-

galactopyranoside  and 1-hydroxy-3,6, 7 ,8-tetramethoxy-

2-methylanthraquinone 1-O-α-rhamnopyranosyl (1→6)-β-

glucopyranosyl (1→6)-β-galactopyranoside  have been 

isolated from the leaves of Cassia occidentalis. Glycosides 

3,2’-dihydroxy-7,8,4' –trimethoxy-flavone-5-O- {β-D-

glucopyranosyl (1→2)}-β-D-galacto-pyranoside  and 
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apigenin-7-O-β-D-allopyrano-side have been isolated from 

Cassia occidentalis  [91-92]. 

  Cassia occidentalis extract contained total 

flavonoids 3.24μg/g, carotenoids 2.9μg/g and total 

phenolics 6.7μg [93]. 

 The  physical and  chemical constants of Cassia 

occidentalis oils were: ( total yield: 1.0%, iodine value: 

114.5, thiocyanogen value: 74.0,  saponification 

equivalent: 283.0), liquid fatty acids (yield % 74.9,  iodine 

value: 151.3, saponification equivalent: 280.5), solid fatty 

acids (yield % of the total 25.1,  iodine value:3.8, 

saponification equivalent: 287.8) and saturated acids (yield 

% of the total 24.0) [94]. 

Mineral composition of defatted flour of Cassia 

occidentalis  were included   Ca 3.81,  Na 0.11, K 1.86, 

Mg 0.81 and  Fe 16.44 mg/100g [73].  

 

PHARMACOLOGICAL EFFECTS 

Antimicrobial, antifungal, antiparasitic and insecticidal 

effects: 

  Cassia occidentalis showed strong antimicrobial 

activity against Staphylococcuss aureus, Bacillus subtilis, 

B. protens and Vibrio cholerae. Leaves of Cassia 

occidentalis were extracted with ethanol and water. The 

extracts were used to carry out antimicrobial screening in 

vitro on Staphylococcus aureus, Pseudomonas aeruginosa, 

Escherichia coli, Salmonella typhi, Shigella spp. The result 

showed that these extracts were effective against all tested 

organisms. The highest activity (diameter of the zone of 

inhibition was about 18mm) was demonstrated by the 

ethanol extract of Cassia occidentalis leaves against 

Salmonella typhi while the lowest activity  (7mm) exerted 

by the water extract against Shigella spp.On the other hand 

the ethanol extract were not active against E. coli at all 

concentration. The water extract showed inhibition at 

lower concentration (30 and 60mg/ml) against E. coli and 

Salmonella typhi [79]. 

 The antibacterial activity of the hexane, methanol, 

chloroform and water extracts of  Cassia occidentials was 

tested against E. coli, P. multocida, S. typhi, S. 

typhimurium, S. pyogenes, S. pneumoniae and K. 

pneumoniae. The results showed that E. coli was the most 

susceptible microorganism [67].  

 The antibacterial activity of Cassia occidentalis 

flowerextract was evaluated against Klebsiella 

pneumoniae, Staphylococcus aureus, Streptococcus 

pneumoniae and Pseudomonas aeruginosa. The results 

showed that all the extracts had activity against Klebsiela 

pneumoniae at a concentration between 30-90 mg/ml. The 

minimum inhibitory concentration ranged between 35-55 

mg/ml for water extract and 25-55 mg/ml for chloroform 

extract. The minimum bactericidal concentration was 55 

mg/ml by both water and chloroform extract [81].  

Antibacterial activity (against Staphylococcus 

aureus, Bacillus subtilis, Proteus vulgaris 

andPseudomonas aeruginosa) and antitubercular activities 

was evaluated for petroleum ether, benzene, chloroform 

and methanol extracts of Cassia occidentalis leaves. 

Several fractions  ofC. occidentalis extracts showed good 

antibacterial activity (MIC: 2–8 μg/ml) and moderate 

antitubercular activity (MIC 25-50 μg/ml).   Antibacterial 

activity of various extracts of Cassia occidentalis L. seeds 

was evaluated against three respiratory tract 

pathogens( Staphylococcus aureus MTCC 

1144, Streptococcus pneumoniae MTCC 655 

and Streptococcus pyogenes MTCC 442). The results 

showed that methanol extract was more active antibacterial 

than other extracts. The zone of inhibition exhibited by 

methanol extract against tested microorganisms ranged 

between 20.9±0.21 to 23.1±0.15 mm [74, 95-96]. 

 The rate of release of sodium and potassium ions 

by aqueous and ethanolic extract of leaves of Cassia 

occidentalis.WasInvestigatedForsome selected pathogenic 

bacteria in the genera Bacillus, Staphylococcus, 

Echerichia. 

Streptooccus,Klebsiella,  Pseudomonas and 

 Salmonella using flame photometer. The aqueous extract 

was found to bemore effective in the leakage of Na+ and 

K+ ions than the ethanolic extract for all organisms 

investigated except Salmonella. The aqueous extract 

released 2.66 ppm sodium ions on Pseudomonas 

aeruginosa, whereas ethanolic extract  released 13.3 ppm, 

while the K+ions released were 9.282 and 49.980 ppm for 

ethanolic and aqueous extract, respectively. Comparison of 

the amount of Na + and K+ ions release by the plant 

extract with two commercial antibiotic (chloramphenicol 

and tetracycline) showed that the latter gives a higher value 

than the former. For sodium ion, Bacillus substilis gives 

167 ppm and 164 ppm for chloramphenicol and 

tetracycline respectively where as 2.28 and 3.42 ppm were 

released by ethanorlic and aqueous extract of the Cassia 

occidentalis responsively. There was no significant 

difference in the amount of leaked Na+ ions and potassium 

ions between the two antibiotics. For Na+ [97]. 

 Crude extracts of different parts (leaf, seed and 

pod) of Cassia  occidentalis was examined for their 

antifungal activity against three fungi  viz. Candida 

albicans, Aspergillus clavatus and Aspergillus niger.  

Antifungal activity of different plant parts in terms of 

minimal inhibitory concentration  ranged between 200-

1000 μg/ml.  The extracts performed as good as or even 

better than the standard drugs nystatin and greseofulvin 

with exception of activity of leaf extracts against Aspergilli 

[98].   

 The anthelmintic activity of ethanolic extract of 

Cassia occidentalis  was evaluatedusing adult earthworm 

Pheritima posthuma. Various concentrations (25, 50, 75 

mg/ml) of all extracts were tested and the results were 

expressed in terms of time for paralysis and time for death 

of worms. Dose dependent activity was observed in all 

extracts Cassia occidentalis [99]. 
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In vitro egg hatch assay and larval development tests were 

conducted to determine the possible anthelmintic effects of 

crude aqueous and hydro-alcoholic extracts of the leaves 

of Cassia occidentalis. The aqueous extract 

ofCassia occidentalis  induced complete inhibition of egg 

hatching at concentration less than or equal to 1 mg/ml. 

Aqueous and hydro-alcoholic extracts 

ofCassia occidentalis  shown statistically significant and 

dose dependent egg hatching inhibition. The plant extracts 

have shown remarkable larval development inhibition. 

Aqueous extracts of Cassia  occidentalis  induced  96.36% 

inhibition of larval development [100]. 

 Antimalerial effects of Cassia occidentalis was 

documented by many studies [101-103]. The ethanolic, 

dichloromethane and lyophilized aqueous extracts of 

Cassia occidentalis root bark were evaluated for their 

antimalarial actvity in vivo, in 4-day, suppressive assays 

against Plasmodium berghei ANKA in mice, no toxic 

effect or mortality was observed in mice treated, orally, 

with any of the extracts as a single dose of 500 mg/kg body 

weight, or as the same dose given twice weekly for 4 

weeks (to give a total dose of 4 g/kg). No significant 

lesions were observed, by eye or during histopathological 

examinations, in the hearts, lungs, spleens, kidneys, livers, 

large intestines or brains of the mice.  At doses of 200 

mg/kg,  the ethanolic and dichloromethane extracts 

produced significant chemosuppressions of parasitaemia 

(of > 60%).  The lyophilized aqueous extract was less 

active than the corresponding ethanolic extract [101]. 

 The  larvicidal potential of ethanol extract of 

Cassia occidentalis was tested against the larvaeof 

Anopheles stephensi. The ethanol extract of Cassia 

occidentalis was found most effectivewith LC50 value was 

60.69%-92.21%. The smoke toxicity was more effective 

against the Anopheles stephensi. Smoke exposed gravid 

females oviposited fewer eggs when compared to those not 

exposed [104]. 

 The leaves of Cassia occidentalis were used to 

protect cowpea seeds (Vigna unguiculata)  

againstCallosobruchus maculatus. The biological activity 

of the leaves, the seeds and oil of C. occidentalis was 

evaluated against C. maculatus. At the rate of 10 % (w/w), 

both fresh and dry leaves as well as whole and ground 

seeds had no contact toxicity on the cowpea beetle. In 

contrast, seed oil increased mortality of C. maculatus eggs 

and first larval instar at the concentration of 10 ml/kg 

cowpea [105]. 

 The larvacidal effect of methanolic extract of 

Cassia occidentalis leaf, at various concentrations  was 

evaluated against malarial vector (mosquito larva). The 

plant extract exhibited larvacidal activity at different time 

intervals (24 hrs and 48 hrs). The mosquito larva of LC50 

and LC90 values of Cassia occidentalis for I instar larvae 

were 60.69%, 119.74%, for the II instar  were 64.76%, 

121.60%, for the III instar were 67.78%, 123.35%, for the 

IV instar were 70.56%, 122.81% and for  pupa  were 

92.21%, 162.52% respectively [106]. 

 Cassia occidentalis ethanolic leaves extract was 

evaluated for its effectiveness to suppress wood damage by 

workers termite (Isoptera: Rhinotermitidoe). Bioassay was 

conducted in plastic containers. Extract was prepared into 

different concentration (0.5, 1.0 and 1.5 g) and inoculated 

into separate plastic containers containing 20 g of 

disinfested wood sample which correspond to 2.5, 5.0 and 

7.5% w/w, respectively. Forty workers termite were 

introduced into these containers. Mortality of the insect 

was assessed after 24h interval. The result showed that  C. 

occidentalis ethanolic extracts in all concentrations caused 

mortality of the workers termite within the shortest 

duration of application when compared with the untreated 

wood. 100% mortality of workers termite was observed on 

wood treated with C. occidentalis extract at all level of 

application after 120h of treatment [107]. 

 

Antianxiety and antidepressant effects  

 The antianxiety and antidepressant activity of the 

ethanolic and aqueous extracts of Cassia occidentalis 

leaves (500 mg/kg, orally) was evaluated in rodents. 

Antianxiety activity was tested by exposing rats to 

unfamiliar aversion in different methods like elevated plus 

maze model and actophotometer. In elevated plus-maze 

test, the ethanolic and aqueous extracts of Cassia 

occidentalis leaves at a dose of 500 mg/kg orally, 

significantly increased the number of entries and time 

spent into the open arm. The magnitude of the antianxiety 

effects 500 mg/kg orally, of ethanolic and aqueous extracts 

of Cassia occidentalis was comparable to that of diazepam 

5 mg/kg ip. The average of basal activity scores after 30 

and 60 min of administration of ethanolic and aqueous 

extracts of Cassia occidentalis leaves 500 mg/kg orally, 

showed significant reduction of the locomotor activity. The 

antidepressant activity was tested by using despair swim 

test and tail suspension test. In despair swim test apparatus, 

the ethanolic and aqueous extracts of leaves of Cassia 

occidentalis at a dose of 500 mg/kg orally, significantly 

decreased the immobility time. The magnitude of the 

antidepressant effects of 500 mg/kg orally, of ethanolic and 

aqueous extracts of leaves of Cassia occidentalis was 

comparable to that of fluoxetine 10 mg/kg ip. In tail 

suspension test, the ethanolic and aqueous extracts of 

leaves of Cassia occidentalis at a dose of 500 mg/kg 

orally, significantly decreased the immobility time. The 

magnitude of the antidepressant effects of 500 mg/kg 

orally, of ethanolic and aqueous leaves of Cassia 

occidentalis was comparable to that of fluoxetine 10 mg/kg 

ip. Ethanolic extract of Cassia occidentalis leaves showing 

more significant antidepressant activity over the aqueous 

extract [76]. 

 Geriforte, a combination of several plant 

ingredients (including Cassia occidentalis) is being used in 

India as a restorative tonic in old age. This preparation was 
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evaluated for anti-stress (adaptogenic) activity by inducing 

various stressful situations in animals. The survival time of 

swimming mice increased with different doses of 

Geriforte. The drug also prevented changes in adrenals 

(increase in weight and reduction of ascorbic acid and 

cortisol contents) induced by stress (5 hr swimming). Both 

restrain and chemically-induced ulcers were prevented by 

100 mg/kg of Geriforte. Furthermore, pretreatment with 

Geriforte prevented the increase of liver weight and 

volume induced by carbon tetrachloride and also the milk-

induced leucocytosis. Gradual and constant increase in 

body weight was observed in the rats taking the drug. 

However, no effect was observed on spontaneous motor 

activity and body temperature. It has some central nervous 

system stimulant activity as judged by the reduction of 

hexobarbital sleeping time. The LD
50 

as determined in 

acute toxicity studies on mice was between 5-6 g/kg orally 

[108]. 

 

Antidiabetic effects 

 The methanolic extract of C. occidentalis leaves 

was tested against alloxan-induced diabetic mice. The 

diabetes in the experimental mice was induced by a single 

intraperitoneal injection of alloxan. Treatment with C. 

occidentalis leaf extract at different doses (200 mg/kg, 300 

mg/kg, and 450 mg/kg orally) significantly reduced the 

blood glucose level to normal in diabetic mice [109]. 

Methanol fraction of C. occidentalis leaves 

(COLMF)was tested against streptozotocin-induced 

diabetic rats. Oral administration of COLMF significantly 

and dose-dependently normalized hemoglobin, 

glycosylated hemoglobin, hepatic glycogen, lipid 

peroxidation, antioxidants (TBARS, HP, SOD, CAT, GPx 

VitC, VitE, GSH) and hepatic marker enzymes (ALT, 

AST, ALP, ACP) near to normal in STZ-diabetic rats 

(p<0.05). Histopathological examination showed that 

COLMF protected the pancreatic tissue from STZ-induced 

damage [77]. 

 Aqueous extract of C. occidentalis produced a 

significant reduction in fasting blood glucose levels in the 

normal and alloxan-induced diabetic rats. Petroleum ether 

extract showed activity from day 14 and chloroform extract 

showed activity from day 7. Significant differences were 

observed in serum lipid profiles (cholesterol and 

triglyceride), serum protein, and changes in body weight 

by aqueous extract treated-diabetic animals, when 

compared with the diabetic control and normal animals. 

Concurrent histopathological studies of the pancreas of 

these animals showed comparable regeneration by extract 

which were earlier necrosed by alloxan [110]. 

 Antidiabetic effect of the butanol (DTB) and 

aqueous (DTA) leaves extracts of Cassia occidentalis was 

evaluated in alloxan-induced diabetic mice. DTB group 

showed significant reduction in plasma glucose levels 

(95.2±7.46). DTA group showed significant reduction 

(119.6±29.03) but was less as compared with the DTB 

group.  DTB group showed significant reduction in plasma 

cholesterol levels (186± 14.8). DTA group (190± 14.81) 

also showed significant reduction but slightly less as 

compared with the DTB group. DTB group showed 

significant reduction in LDL levels (99.7±7.3). Reduction 

in LDL levels in DTA group (111±5.1) was also significant 

as compared to DTB group. However, both extracts didn’t 

induced significant changes in HDL and triglycerides 

levels [111]. 

 

Effect on smooth muscles contraction 

 The relaxant effects of an aqueous extract of the 

leaf of Cassia occidentalis were investigated in rat aortic 

rings with or without intact endothelium. The extract 

inhibited contraction elicited by noradrenaline (NA) and 

potassium chloride (KCI) dose dependently. It also relaxed 

aortic rings precontracted with 10
-7

 M NA and 50m M 

KCI. The induced relaxation did not require the presence 

of an intact vascular endothelium and was not affected by 

indomethacin (prostacylin inhibitor) and methylene blue 

[112]. 

  The contractile responses of intestinal and lung 

parenchimal strips obtained from chickens treated with 

Cassia occidentalis extract were compared with those of 

the control group. Carbachol and histamine in graded 

concentrations were used as constrictor agonists for 

intestinal and lung parenchymal strips respectively, to 

determine cumulative concentration-effect relationships. 

For in vivo study, the extract was prepared by soaking the 

ground seeds overnight with 25 mM sodium bicarbonate 

containing 1% Triton X-100 and filtering it under vacuum. 

The birds were dosed orally at the dosage level of 1% body 

weight. The experimental design consisted of treating the 

birds for a period of one day, two days, three days, or five 

days. Control group of the same age were treated with 25 

mM sodium bicarbonate containing 1% Triton X-100 at 

1% body weight. The maximal responses of the treated 

birds decreased significantly compared to those of the 

control group. The decrease was also directly related to the 

length of treatment. The day 5 group showed the maximum 

decrease. The decrease in maximal response of lung 

parenchymal strip suggested the existence of an active 

principle(s) in the extract which caused the effect by 

systemic absorption. This in vitro study suggested 

involvement of smooth muscles as a primary site for the 

toxicosis caused by Cassia occidentalis [113]. 

 

Wound healing and sun protective effects 

 The wound healing property of methanolic crude 

extract of Cassia occidentalis leaves and a pure compound 

chrysophanol isolated from it, was evaluated in excision, 

incision and dead space wound models. The parameters 

studied included rate of wound contraction and the period 

of epithelialization in excision wound model. Tensile 

strength in incision wound model and granulation tissue 

dry weight in dead space model were assessed along with 
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histopathological examinations. Chrysophanol was found 

to possess significant wound healing property than 

methanol crude extract. This effect was evident by the 

decrease in the period of epithelialization, increase in the 

rate of wound contraction, skin breaking strength, 

granulation tissue dry weight content and breaking strength 

of granulation tissue. Histopathological study of the 

granulation tissue showed increased collagenation when 

compared to control group of animals [119].  

 The sun protection factor (SPF) for the flowers of 

Cassia occidentalis was studied. On comparison it was 

observed that C. occidentalis had high SPF value with 

antioxidant and antibacterial property. The results 

indicated that  Cassia occidentalis flowers can be used as 

efficient antimeloncyte agent for UV radiation hazards 

[115].  

 

Anti-inflammatory, analgesic and antipyretic effects 

 The anti-inflammatory activity 

of Cassia occidentalis leaf powder was assayed in male 

albino rats using carrageenan-induced rat paw edema. 

C. occidentalis was maximally active at a dose of 2000 

mg/kg. In the cotton pellet granuloma assay, 

Cassia occidentalis leaf powder was able to suppress the 

transudative, exudative and proliferative components of 

chronic inflammation. Furthermore, Cassia  

occidentalis leaf powder was able to lower the lipid 

peroxide content and gamma-glutamyl transpeptidase and 

phospholipase A2 activity in the exudate of cotton pellet 

granuloma. The increased alkaline phosphatase activity 

and decreased A/G ratio of plasma in cotton pellet 

granulomatous rats were normalized after treatment with 

Cassia occidentalis leaf powder. C. occidentalis powder 

was able to stabilize the human erythrocyte membrane 

against hypotonicity-induced lysis [116].  

 The ethanol and water extracts of Cassia 

occidentalis leaves were screened for antinociceptive 

activity using acetic acid induced writhing test, hot plate 

test and tail immersion test in mice. The antipyretic 

potential of the extract was evaluated using yeast induced 

pyrexia method in rats. The results showed that ethanol and 

water extracts had significant (p<0.01) dose dependent 

antinociceptive and antipyretic properties at a dose of 150 

and 300 mg/kg.  The inhibition produced by the highest 

dose (300 mg/kg) of the extracts was significantly (P<0.01) 

lower than that by acetylsalicylic acid (100 mg/kg). Both 

the ethanolic and water extracts of Cassia occidentalis 

showed significant (P< 0.01) effect on pyrexia induced by 

yeast [117]. 

 

Antioxidant effects 

 The antioxidant potency of the methanolic 

extracts of leaves, stems and seeds of Cassia occidentalis  

was investigated via in vitro system such as nitric oxide 

scavenging  activity, β- carotene-linoleic acid model 

system, hydroxyl radical scavenging activity, reducing 

power, metal chelating activity and  superoxide radical 

scavenging activity. The methanolic  extract of seed were 

found  to have highest hydroxyl radical, superoxide radical 

and β- carotene-linoleic acid scavenging potential as 

compared to the leaves and stems extracts. However, 

methanolic leaves and stems extracts were found to possess 

highest metal chelating and nitric oxide radical scavenging 

potential in comparison with the seeds extract [118]. 

The antioxidant activity of various aqueous and 

organic extracts of Cassia occidentalis leaves was 

investigated in vitro. The extracts and the reference 

standard, butylated hydroxyl toluene (BHT) were 

evaluated for DPPH, nitric oxide, superoxide and hydroxyl 

radical scavenging activity. The methanolic extract 

exhibited significant antioxidant activity but petroleum 

ether and chloroform extracts of Cassia occidentalis did 

not show any significant antioxidant activity in comparison 

with standard (BHT( [119]. 

 The antioxidant potential of different fractions of 

whole plant of Cassia occidentalis was also evaluated 

using various in vitro assay including 1, 1- Diphenyl-2- 

Picrylhydrazyl (DPPH), nitric oxide scavenging activity, 

hydrogen peroxide scavenging activity, reducing power 

assay. The various antioxidant activities were compared 

with ascorbic acid and gallic acid as standard antioxidant. 

The results showed that ethyl acetate fraction of whole 

plant of Cassia occidentalis possess significant antioxidant 

activity than benzene fraction and methanol fraction [120]. 

 Chrysophanol  isolated from Cassia occidentalis  

(50 mg/kg bw)  and methanol   fraction  (COLMF)  

(200 mg/kg bw)  were  administered  to rats with 

 paracetamol  induced hepatotoxicity  for  seven  days.  

Oral  administration  of chrysophanol  and  COLMF 

 significantly  normalized  the  values  of SOD, CAT, 

 GPx,  GSH,  Vit-C and  Vit-E [75].  The efficacy of 

ethanolic extract from Cassia occidentalis against CCl4 

induced oxidative stress was tested using Wistar albino rats 

[121]. The antioxidant activity was assessed by monitoring 

the levels of lipid peroxides, antioxidant enzymes like 

glutathione peroxidase, glutathione reductase, glutathione-

S transferase, superoxide dismutase, catalase, and non-

enzymic antioxidants like reduced glutathione vitamin-C, 

vitamin-E, cereloplasmin and uric acid in the liver tissues. 

Administration of CCl4 increased the level of lipid 

peroxides, decreased the activities of enzymic and non-

enzymic antioxidants. Pre-treatment with ethanolic extract 

significantly prevented the alterations induced by CCl4 and 

maintained a near normal antioxidant status. Decreased 

activities of enzymes in CCl4 intoxicated rats and their 

reversal in the ethanolic extract treated rats showed the 

potency of ethanolic extract in combating CCl4 induced 

oxidative stress [122]. 

 

Nephroprotective and hepatoprotective effects 

 The nephroprotective activity of the 70% 

hydroalcoholic extract of Cassia occidentalis  was tested 
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against gentamicin induced nephrotoxicity in rats. The 

degree of protection was determined by estimating urinary 

creatinine, urinary glucose, urinary sodium, urinary 

potassium, blood urea, serum creatinine levels and body 

weight of the animals. The in-vivo antioxidant activity was 

determined by estimating the tissue levels of GSH, SOD, 

catalase and lipid peroxidation. The treatment with 

hydroalcoholic extract of Cassia occidentalis (200 and 400 

mg/kg body weight) markedly reduced gentamicin induced 

elevation of urinary sodium, potassium electrolytes, 

urinary glucose, blood urea and creatinine levels. It also 

increased the body weights. The comparative 

histopathological study of kidney exhibited almost normal 

architecture as compared to control group. The 

deterioration in the antioxidant parameter associated with 

gentamicin induced nephrotoxicity in rats was also 

attenuated by 70% hydroalcoholic extract of Cassia 

occidentalis. 70% hydroalcoholic extract of Cassia 

occidentalis  showed a dose dependent increase in the level 

of GSH. However, 200 mg/kg showed 23.3% increase and 

400 mg/kg showed 51.4.7% increase in GSH levels. 

treatment with 70% hydroalcoholic extract of Cassia 

occidentalis significantly  elevated  the SOD (p< 0.001) 

and catalase (p< 0.001) [123].   

 The hepatoprotective effect of aqueous and 

aqueous-ethanolic extract (50% v/v) of leaves of Cassia 

occidentalis was studied on rat liver damage induced by 

paracetamol and ethyl alcohol by monitoring serum 

transaminase (aspartate amino transferase and serum 

alanine amino transferase), alkaline posphatase, serum 

cholesterol, serum total lipids and histopathological 

alterations. The extract of leaves of the plant produced 

significant hepatoprotection by restoring the liver functions 

[80,124]. 

 Chrysophanol  isolated from Cassia occidentalis 

(50 mg/kg bw) and methanol fraction (COLMF)  (200 mg/ 

kg bw) were administered to rats with  paracetamol  

induced hepatotoxicity  for  seven  days. 

Oral administration of chrysophanol and COLMF 

significantlynormalized the values of SOD, CAT, GPx, GS

H, Vit-C and  Vit-E.  The elevated serum  enzymatic   

levels  of  AST,  ALT,  ACP  and  ALP  were  

significantly  restored  towards  normalization  by  pre-

treatment  with  chrysophanol  and COLMF (p>0.05).  The 

histopathological studies also confirmedthe hepatoprotectiv

e nature of the extracts.The results of this study strongly in

dicate  that Cassia occidentalis has potent hepatoprotective 

action against  paracetamol induced hepatic damage in rats 

[121]. 

 

Antimutagenic effects 

 The antimutagenic potential of aqueous extract of 

Cassia occidentalis against the chromosomal aberrations 

(CA) produced in vivo by benzo[a]pyrene (B[a]P) and 

cyclophosphamide (CP) in mice was investigated. Male 

mice were treated with three doses of plant extract (50 

mg/kg, 250 mg/kg and 500 mg/kg) for 7 days prior to the 

administration of single dose of mutagens (B[a]P 125 

mg/kg oral; CP 40 mg/kg ip). The results indicated that C. 

occidentalis was not genotoxic per se and exerted no other 

toxic signs and symptoms in treated animals. The 

chromosomal aberrations produced by B[a]P and CP were 

significantly reduced (p<0.001) by C. occidentalis pre-

treatment. Furthermore, animals treated with plant extract 

showed a reduced level of cytochrome P450 and elevated 

levels of glutathione S-transferase activity and glutathione 

content in the liver [125]. 

 

Immunological effects 

 The protective effect of Cassia occidentalis 

against cyclophosphamide (CP)-induced 

immunosuppression was evaluated in animal models. 

Swiss albino male mice were treated orally with the 

aqueous extract of C. occidentalis, 100 mg/kg, body 

weight, for 14 days. Cyclophosphamide was given 

intraperitoneally in a single dose of 50 mg/kg bw. Body 

weight, relative organ weight, lymphoid organ cellularity, 

hemagglutination titre (HT), plaque forming cell (PFC) 

assay and quantitative hemolysis of SRBC (QHS) were 

studied in these animals. CP showed suppressive effects on 

lymphoid organ weight and cellularity and other 

parameters of  humoral immunity. Plant extract treatment 

itself produced no toxicity. The administration of plant 

extract to CP-exposed animals resulted in improved  

humoral  responses.  C. occidentalis treatment significantly 

(P<0.01) enhanced PFC response in CP-treated animals. In 

QHS assay, C. occidentalis  also showed protection in CP-

treated animals. Bone marrow cell counts, which were 

reduced in CP-treated animals, were reversed significantly 

(p<0.01) to normal levels in CP + plant extract group 

animals [126].  

 The effects of Cassia occidentalis  (CO) on rat 

mast cell degranulation inhibition and human red blood 

cell (HRBC) membrane stabilization were studied in vitro. 

The anti lipid peroxidant effects of CO were also studied in 

vitro. Effect of CO on carrageenan-induced mouse paw 

oedema inhibition was also assessed. CO significantly 

decreased maximum protection of 80.8% at 15 microg/ml. 

The extract also caused significant reduction in 

malondialdehyde (MDA) levels of murine hepatic 

microsomes at 100 microg/ml (56%) and significantly 

reduced carrageenan induced inflammation in mice at a 

dose of 250 mg/kg [127].  

 The effects of the treatment with seeds of  C. 

occidentalis and its external tegument fraction (TE) on the 

development of chicks and their lymphoid organs bursa of 

Fabricius and spleen were studied. Chicks that received a 

commercial ration with 1% TE had reduced body and 

lymphoid organ weights. The bursa of Fabricius presented 

reduction in the diameters of the follicles, and in the 

thickness of the cortical and medullary regions. The spleen 

presented depleted lymphoid tissue in the white pulp. 
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These results indicate that the active principle of 

C. occidentalis is more concentrated on its TE fraction, and 

that it can cause weight loss as well as alterations in the 

lymphoid organs in chicks [128].  

 The possible immunotoxic effects 

of Cassia occidentalis (Co) seeds were studied through 

incorporated of seeds in broiler chicken rations at different 

concentrations (0.0%, 0.25%, 0.50% and 0.75%), for 28 or 

42 days. The innate immune function (macrophage 

activities of spreading, phagocytosis, peroxide and nitric 

oxide production) and acquired immune function (humoral 

and cellular immune responses), as well as lymphoid organ 

weights and pathology were evaluated. There was 

enhanced macrophage activity, increased hydrogen 

peroxide production (P<0.05) in cells of birds given 0.75% 

Co, but there were no other pro-inflammatory effects. 

Birds receiving 0.75% of Co in ration for 42 days gained 

less weight (P<0.01), and showed a decrease in relative 

weight of the bursa of Fabricius (P<0.05) and spleen 

(P<0.01). In addition, morphological changes were also 

noted in these lymphoid organs, with depletion of 

lymphoid cells on the spleen and bursa of Fabricius, 

resulting in lower relative weight of both lymphoid organs. 

No impairment of humoral immune response against 

Newcastle disease and in cellular immune response after a 

phyto-haemagglutinin challenge was recorded. The authors 

postulated that mitochondrial damage and related apoptosis 

may be responsible for the enhanced peroxide production 

and the reduced relative weight of the bursa of Fabricius 

and spleen [129]. 

 

Toxic and adverse effects 

 The clinical and histopathological findings of an 

outbreak of C.  occidentalis poisoning in horses was 

studied. Twenty mares were poisoned after consuming 

ground corn contaminated 8% of C. occidentalis seeds. Of 

the 20 animals affected, 12 died, 2 died 6h after the onset 

of clinical signs which compatible with hepatic 

encephalopathy and other animals were subjected to 

euthanasia 12h after the onset of the clinical signs. 

However, the remaining 8 mares presented with mild 

depression and decreased appetite, but improved with 

treatment and no clinical sequelae were observed. In 6 

animals that underwent a necropsy, an enhanced hepatic 

lobular pattern was noted and a large number of seeds were 

observed in the large intestine. Hepatocellular 

pericentrolobular necrosis and cerebral oedema were the 

main histological findings. In one mare, there was mild 

multifocal semi-membranosus rhabdomyocytic necrosis 

and haemorrhage. Seeds collected from intestinal contents 

and sifted from the culpable feedstuff were examined. 

Examination of the leaves, flowers, fruits and seeds of the 

resultant plant identified C. occidentalis. Horses poisoned 

by C. occidentalis seeds demonstrate clinical signs 

associated with hepatoencephalopathy and frequently die 

suddenly. Lesions primarily involve the liver and 

secondarily, the central nervous system [130]. 

  Several animal studies have documented that 

fresh or dried beans are toxic. Ingestion of large amounts 

by grazing animals has caused serious illness and death. 

The toxic effects in large animals, rodents and chicken are 

on skeletal muscles, liver, kidney and heart. The 

predominant systems involved depend upon the animal 

species and the dose of the beans consumed. Brain 

functions were often affected. Gross lesions at necropsy 

consist of necrosis of skeletal muscle fibers and hepatic 

centrilobular necrosis; renal tubular necrosis was less 

frequent. Muscle and liver cell necrosis was reflected in 

biochemical abnormalities. The median lethal dose LD50 is 

1 g/kg for mice and rats. Toxicity is attributed to various 

anthraquinones, their derivatives and alkaloids [57]. 

 A 20-day subchronic oral toxicity of C. 

occidentalis seeds and beverage was evaluated in male and 

female albino mice. Raw or roasted seeds of C. 

occidentalis were administered in the diet of one group of 

mice at dose levels of 0 and 100g/kg/day for 20 days, while 

1ml of water or of beverage prepared from raw or roasted 

seeds was administered two-time daily to another group. 

The addition of raw seeds to the diet had significant (p ≤ 

0.05) effects with clinical signs including weight body loss, 

increase of liver enzymes (GOT and GPT) activity and 

serum ammonia level, decrease of serum protein level and 

increase of Hepato-somatic-index. Addition of roasted 

seeds in the diet or administration of beverages prepared 

from the seeds had no clinical signs attributable to the test 

compound. The results indicate that roasting and 

extraction, the two key operations in the process of C. 

occidentalis beverage; eliminate the toxicity of the seeds. It 

is suggested that roasting destroys the toxin and water 

which is used as solvent during the infusion was inefficient 

to extract the toxin from the grounded seeds [131]. 

 A pre-clinical safety evaluation of hydroalcoholic 

extract of Cassia occidentalis stem and leaf was carried out 

in male and female Wistar rats. In acute toxicity tests, the 

effect of hydroalcoholic extract of Cassia 

occidentalis stem and leaf in three doses 0.625, 1.25, 2.5 

and 5.0 g/kg orally, on general behavior was studied. 

Adverse effects and mortality were recorded for up to 14 

days. In subacute toxicity assays, animals received Cassia 

occidentalis by gavage at the doses of 0.10, 0.50 or 2.5 

g/kg/day for 30 days and biochemical, hematological and 

morphological parameters were determined. Cassia 

occidentalis did not produce any hazardous symptoms or 

death in the acute toxicity test, showing  LD50 higher than 

5 g/kg. Subacute treatment with Cassia occidentalis failed 

to change body weight gain, food and water consumption 

and hematological and biochemical profiles. In addition, 

no changes in macroscopical and microscopical aspect of 

organs were observed in the animals [132]. 

 The toxic effects of prolonged administration of 

Cassia occidentalis (Co) seeds were evaluated in rats. 
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Groups of rats were fed rations containing 1%, 2% and 4% 

Co seeds for a period of 2 weeks. The rats of the 

experimental groups showed lethargy, weakness, 

recumbency, depression and emaciation. Two rats of the 

4% group died during the experiment. Histopathological 

study showed fiber degenerations in the skeletal (Tibial, 

pectoral and diaphragm) and cardiac muscles. The liver 

parenchyma showed vacuolar degeneration and, the kidney 

showed mild nephrosis in the proximal convoluted tubules. 

All of these alterations occurred in a dose-dependent 

fashion. Moderate to severe degeneration and spongiosis 

were observed in the central nervous system, especially in 

cerebellum. Electron microscopy revealed mitochondrial 

lesions in all analyzed tissues [133]. 

 The aqueous extract showed hypoproteinaemic 

effect in rats. ALT, AST and ALP levels were significantly 

elevated (P<0.05). Hypoproteinaemic effects, and increase 

in ALT, AST and ALP indicate that the crude extract of C. 

occidentalis leaves is toxic [78]. 

 The effects of oral sub-acute administration 

of Cassia occidentalis during pregnancy was investigated 

in female Wistar rats. Pregnant rats were treated orally 

from the 1
st
 to the 6

th
 day (pre-implantation period) and 

from the 7
th

 to the 14
th

 day (organogenic period) of 

pregnancy, with doses of 250 and 500 mg/kg. On the 20
th

 

day of pregnancy, the reproductive parameters were 

evaluated. The results revealed no statistically significant 

differences between the control and treated groups in terms 

of offspring/dam relationship, fetuses, placentae and 

ovaries weights, number of implantation and resorption 

sites, number of corpora lutea in the ovaries and pre- and 

post-implantation loss rates. However, the presence of 

dead fetuses was registered in both doses of 250 and 500 

mg/kg of Cassia occidentalis. Accordingly, the use of 

Cassia occidentalis  is not recommended during pregnancy 

[134]. 

 The toxic effect of administering 

ground Cassia occidentalis seeds was investigated in 

rabbits in different concentrations (1%, 2%, 3% and 4%) 

for 30 days. The toxic effects of the plant were evaluated 

on the basis of weight gain, histopathological, biochemical 

and morphometric parameters, as well as histochemistry 

and electron microscopy. Animals that received the ration 

containing 4% ground C. occidentalis seeds gained less 

weight (p<0.05) and died in the third week. Histopathology 

revealed that the heart and liver were the main organs 

affected, with myocardial necrosis and centrolobular 

degeneration. There was a reduction in cytochrome oxidase 

activity in the glycogenolytic fibers, together with muscle 

atrophy. Electron microscopy of the liver cells revealed 

dilated mitochondria, with destruction of the internal 

cristae [135]. 

 In investigate of the peripheral nerve involvement 

in the acute intoxication of chicks with 

C. occidentalis seeds; it appeared that individual fibers 

revealed signs of extensive axonal damage with myelin 

ovoids. Sections confirmed the axonal damage, axons were 

filled with membranes, some residual disorganized 

filaments, and enlarged mitochondria. In some instances 

the axon disappeared and there was secondary 

degeneration of the myelin sheath [136].  

 Histochemical and electron microscopic studies of 

biceps femoris, pectoralis major and rectus femoris of 

chronically treated birds with seeds of Cassia  

occidentalis (0.2% external/internal tegment), were 

performed. Electron microscopy examination showed 

enlarged mitochondria with disrupted or excessively 

branched cristae [137].  

 Various anthraquinones and their derivatives like 

emodin glycosides, toxalbumins, and other alkaloids are 

usually blamed for C. occidentalis toxicity [17, 92]. 

Animal experimental studies have calculated a lethal dose 

(LD50) of 1 g/kg for mice and rats when aqueous extract of 

the plant was injected intraperitoneally [124].  

 An annual seasonal outbreaks of acute hepato-

myo-encephalopathy in young children (Nine children died 

within 4-5 days) in western Uttar Pradesh for causal, were 

found to be association with Cassia occidentalis poisoning 

[139].   

 Data on human toxicity are extremely scarce. The 

clinical spectrum and histopathology of C. 

occidentalis poisoning in children resemble those of 

animal toxicity, affecting mainly hepatic, skeletal muscle 

and brain tissues. The case-fatality rate in acute severe 

poisoning is 75-80 per cent in children [140]. 

 

Dosage:Seed: 3-6g powder; Leaf: 10-20 ml juice; Root 

bark 50-100 ml decoction [141].  

 

CONCLUSION 

 There are many reports supported the potential 

use of C. occidentalis seed as alternative food or medicinal 

ingredient because of its wide pharmacological effects, but 

also there are many reports blame its seed as the cause of 

intoxication to various domestic animals and human. The 

toxicological studies and the detection of the therapeutic 

index were highly recommended to detect the degree of its 

toxicity in comparison with the therapeutic benefit. 

However, the potential adverse effects may need 

detoxification options for safe usage. 
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