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INTRODUCTION  

In Africa, Cleome viscosa (Tafarnwakura in Hausa, 

Nigeria) has been used traditionally for the treatment of 

several medical conditions including pain and pyrexia and 

has shown reasonable antipyretic, analgesic and 

antidiarrheal effects in Asia.1,2 

Pain being the most common reason for most medical 

consultations in many health institutions today is an 

unpleasant episode which could be emotional or sensory 

linked tissue damage.3 The pain pathway is initiated by 

receptors called nociceptors in the peripheral and central 

nervous systems in response to malfunctions done on these 

systems.4,5 Pyrexia also referred to as controlled 

hyperthermia is elevated body temperature above the 

normal range 36.50C-37.50C due to the presence of 

pyrogens.6-8 

Inadequate treatment of highly discomforting symptoms 

including pain and pyrexia coupled with the major side 

effects associated with some existing analgesic and 

antipyretic agents including hepatotoxicity, 

nephrotoxicity, hypersensitivity and ulcerogenicity has led 

to the rapid acceptance of herbal medicines in Africa.9,10 

Most herbal medications have been reported to have more 

than one therapeutic use, thus there is great need for the 
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more research into tropically available traditional 

medicines which have been reported to be effective when 

used locally.11 The analgesic and antipyretic activities of 

the plant Cleome viscosa has been determined in India 

however, the African specie has not been evaluated hence 

this research is aimed at investigating the possible 

potential analgesic and antipyretic effects of the 

methanolic leaf extract of the African Cleome viscosa.12 

This aim however is to either support or refute the claims 

arising from its local use in traditional medicine and for 

the recommendation of the plant for further studies by 

other researchers using the results that will be obtained in 

this study. 

METHODS 

Preparation of the extract 

The whole plant of Cleome viscosa was collected from the 

wild around Maiduguri Metropolitan Council of Nigeria 

with the aid of a traditional medical practitioner (TMP) 

whom identified the plant which was further authenticated 

by a taxonomist from the department of biological 

sciences, University of Maiduguri. 

The plant material was washed clean and the leaves were 

then removed, air dried, pulverized and then stored in air 

tight containers at room temperature in the pharmacognosy 

laboratory of the faculty of Pharmaceutical sciences, 

University of Maiduguri prior to extraction. A known 

weight of 4.5kg of the powdered plant drug was macerated 

in three different 4L reagent bottles with each bottle 

containing 1.5kg of the powdered plant macerated in 

2.5liters of methanol (95%). These were macerated for 48 

hours and then filtered twice to obtain the clear filtrate 

using glass funnels appropriately plugged with cotton 

wool each time. 

The filtrate was then concentrated using rotary evaporator 

and then exposed to dry under air and the semi-solid 

extract was then subsequently defattened using 4.0L of 

petroleum ether. This process was performed successively 

and continuously until no trace of fat was seemingly found 

in the petroleum ether fraction in which the extract was 

macerated. The resultant residue was air dried and the 47g 

brownish extract which was noticed to be hygroscopic was 

stored in an air tight container and kept at room 

temperature in the pharmacology laboratory of the faculty 

of Pharmaceutical science of the University of Maiduguri 

until use. 

Animals 

Albino rats of both sexes weighing between 150g-220g 

were used for the study. The animals were obtained from 

the animal house of the pharmacology and clinical 

pharmacy department of Ahmadu Bello University Zaria 

and were maintained in the pharmacology laboratory of the 

faculty of Pharmaceutical sciences, University of 

Maiduguri at standard conditions of temperature, relative 

humidity and 12 hours light and darkness cycle. The rats 

were feed with pelletized Vital feed growers (Grand cereal 

LTD, UAC subsidiary Jos, Nigeria) and water given ad 

libitum.  

Acute toxicity study 

A pilot study was conducted using the modified Lorke’s 

1983 method on three groups of 2 rats each weighing 

between 160g-200g. A reconstituted solution of the 

methanolic extract in 20% v/v tween 80 in water for 

injection at different concentrations (100mg/ml, 

200mg/ml, 500mg/ml and 600mg/ml) was administered to 

the rats orally via a nasogastric tube. 

Chosen doses were influenced by a pre-existing literature 

on an acute toxicity study on the methanolic extract of 

Cleome viscosa which showed no toxicity at a higher dose 

of 3.2g/kg.1 Therefore, doses of 1000mg/kg, 3000mg/kg 

and 5000mg/kg were adopted for the acute toxicity study 

and the animals were monitored for any signs or 

occurrences of death within 48 hours to ascertain the lethal 

dose (LD50). 

Preliminary phytochemical studies 

The methanolic extract of the plant Cleome viscosa was 

screened preliminarily for the presence of phytochemicals 

employing the standard screening procedure.10 

Antipyretic study 

Induction of pyrexia 

The method described by Vogel, was employed, this 

involved monitoring the background baseline temperature 

of the rats and obtaining an average routine temperature.13 

20 animals were weighed and then a preparation of 15% 

yeast suspension in 0.9% saline solution was prepared and 

injected into the animals subcutaneously at a dose of 

10ml/kg. The animals were then monitored for 18hrs and 

were only administered water ad libitum during that 

duration.  

Test  

1. After 18hrs a base line temperature was obtained and 

was found to be between (35.30C-38.30C) then 15 

animals were selected and separated randomly into 5 

groups of 3 each, the animals were tagged in groups 

labeled A-E.  

2. Different concentrations and dilutions of the solution 

of the extract were prepared with 20% v/v tween 80, 

in water for injection at 100mg/ml, 200mg/ml, 

500mg/ml and 600mg/ml concentrations. 

3. The rats were again weighed and treated with the test 

sample by oral administration. 

4. Group A received the standard drug Paracetamol at 

150mg/kg dose and served as positive control group. 
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5. Group B received 1ml 20% v/v tween 80 in water for 

injection and served as negative control. 

6. Groups C, D and E received the extract solution at 

doses of 200mg/kg, 400mg/kg and 600mg/kg 

respectively. The rate of decrease in temperature 

caused by each treatment was then monitored every 

30 minutes for 4 hours and then after 24 hours. 

Analgesic study 

Induction of pain 

The method previously described was adopted.14,15 This 

involved monitoring the sensitivities of the rats to 

environmental stimuli over 24 hours and marking of the 

5cm length from the tip of the tails of the rats. This was 

followed by the insertion of not more than 5cm of the tip 

of the rat’s tail in a water bath maintained at about 45-600c 

temperature to watch for the reaction time to pain 

measured in seconds. 

Test 

1. After monitoring of the routine base line sensitivities 

of the rats, 15 animals were separated randomly into 

five groups of 3 rats each. The animals were tagged 

in groups labeled A-E  

2. The rats were weighed and the base line reaction time 

determined. The reaction time was found to be 

between 2.44 - 4.07seconds 

3. Different concentrations of the extract was then made 

with 20%v/v tween 80 in water for injection at 

100mg/ml, 200mg/ml, 500mg/ml and 600mg/ml 

concentrations. 

4. Each group was then pretreated with the test items 

with Group A receiving Dihydrocodeine (0.5mg/kg) 

and serving as positive control. 

5. Group B received 1ml of 20% v/v tween 80 in water 

serving as negative control. 

 

6. Group C, D and E received the extract solution at 

doses of 200mg/kg, 400mg/kg and 600mg/kg 

respectively. The reaction time after tail immersion 

in a 550C maintained hot water-bath was monitored 

every 30 minutes for 4 hours and recorded in seconds. 

This study was conducted under the cover of the animal 

and human rights procedures and ethical procedures of the 

University of Maiduguri, Borno state, Nigeria as over seen 

by Prof. Isah Hussaini and Dr. Garba U. Sadiq. 

Statistical analysis 

All the results generated were analyzed as appropriate 

using the analysis of variance (ANOVA) and a statistical 

significance of (P<0.05). 

RESULTS 

Acute toxicity study 

The acute toxicity study showed that except for a decrease 

in body base line temperature there were no symptoms of 

poisoning and mortality including decreased respiratory 

rate and locomotory activity in all the experimental rats 

used for up to 48 hours after extract administration. This 

non-toxic effect was also demonstrated even at the highest 

dose (5000mg/kg). 

Preliminary phytochemical studies 

Treatment of the extract with various chemicals showed 

indications that suggested the presence of alkaloids, 

steroids, tannins, flavonoids and glycosides. 

Antipyretic and analgesic studies 

The results of the antipyretic and analgesic studies are as 

presented on tables 1 and 2 below.  

Table 1: Comparison of rectal temperature post induction of pyrexia against the negative control at respective                 

time intervals. 

Treatment given 

post induction of 

pyrexia 

30 min 1 hour 
1.30 

hours 
2 hours 

2.30 

hours  
3 hours 

3.30 

hours 
4 hours 

24 

hours  

Negative control 

(20% v/v tween 80 

in water for 

injection) 

-0.83 

(±0.31) 

-0.87 

(±0.51) 

-0.63 

(±0.43) 

-1.23 

(±0.29) 

-1.10 

(±0.36) 

-1.23 

(±0.15) 

-1.20 

(±0.35) 

-1.53 

(±0.15) 

-0.30 

(±0.35) 

Extract 200mg/kg 
0.27 

(±0.21)* 

0.47 

(±0.31)* 

0.63 

(±0.40)* 

0.00 

(±0.50)* 

-0.40 

(±0.35) 

-0.45 

(±0.64) 

-0.40 

(±0.00)* 

-0.40 

(±0.14)* 

-0.25 

(±2.35) 

Extract 400mg/kg 
0.60 

(±0.95)* 

1.13 

(±1.18)* 

1.13 

(±0.51)* 

0.40 

(±0.96)* 

 0.23 

(±0.76)* 

-0.87 

(±0.25) 

-1.00 

(±0.44) 

-1.43 

(±0.38) 

1.00 

(±0.70) 

Extract 600mg/kg 
0.23 

(±0.15)* 

0.57 

(±0.38)* 

1.10 

(±0.30)* 

0.53 

(±0.51)* 

 0.17 

(±0.31)* 

-0.10 

(±0.78)* 

-0.33 

(±0.25)* 

-0.07 

(±0.21)* 

1.87 

(±0.68)* 

Paracetamol 

150mg/kg (positive 

control)  

0.37 

(±0.12)* 

1.77 

(±0.42)* 

0.67 

(±0.99)* 

0.17 

(±0.38)* 

-0.03 

(±0.72)* 

-0.50 

(±0.62) 

-0.57 

(±0.31)* 

-1.00 

(±0.70) 

0.33 

(±0.60) 

*This indicates the time intervals that are significant (P<0.05) when compared to the negative control, for the respective interventions  
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Table 2: Comparison of latency of reaction time (LRT) to pain pretreatment against negative control at respective 

time intervals. 

Pretreatment before induction of pain 30 min 1 hour 
1.30 

hours 
2 hours 

2.30 

hours  
3 hours 

3.30 

hours 

4 

hours 

Negative control (20% v/v tween 80 in 

water for injection) 

2.85 

(±0.19) 

2.50 

(±0.16) 

2.60 

(±0.13) 

2.78 

(±0.73) 

2.74 

(±0.76) 

2.76 

(±0.81) 

2.53 

(±0.54) 

3.03 

(±0.31) 

Extract 200mg/kg 
3.23 

(±0.08) 

3.58 

(±0.33)* 

3.60 

(±0.33)* 

3.64 

(±0.35) 

3.51 

(±0.32) 

2.83 

(±0.36) 

2.23 

(±0.27) 

2.80 

(±0.44) 

Extract 400mg/kg 
2.99 

(±0.22) 

3.08 

(±0.27) 

3.46 

(±0.45)* 

3.60 

(±0.38) 

2.95 

(±0.23) 

2.52 

(±0.21) 

2.41 

(±0.27) 

2.22 

(±0.15) 

Extract 600mg/kg 
3.35 

(±0.40) 

3.39 

(±0.41)* 

3.71 

(±0.51)* 

4.00 

(±0.60)* 

3.36 

(±0.50) 

2.93 

(±0.42) 

2.29 

(±0.99) 

2.38 

(±1.08) 

Dihydrocodeine 0.5mg/kg (positive 

control)  

3.42 

(±0.40) 

3.98 

(±0.46)* 

4.25 

(±0.21)* 

4.44 

(±0.03)* 

4.52 

(±0.03)* 

4.16 

(±1.19)* 

3.44 

(±0.60) 

2.45 

(±0.67) 

*This indicates the time intervals that are significant (P<0.05) when compared to the negative control for the respective pretreatments 

 

 

Comparing the negative control with the intervention 

types, the extract at the dose of 200mg/kg showed a 

reduction in the yeast induced increase in rectal 

temperature which was continuously significant for 2 

hours. The extract at the dose of 400mg/kg demonstrated 

similar pattern for up to 2.30 hours while the extract at the 

dose of 600mg/kg however produced a significant 

reduction in yeast induced increase in rectal temperature 

for up to 24 hours post administration of oral dose of the 

extract. Furthermore, the drug Paracetamol (positive 

control) showed continuous significant change as those 

produced by the extract for up to 2.30 hours. These 

patterns of effects suggest that the plant extract has an 

antipyretic effect which is comparable to those of the 

standard drug Paracetamol. Table 1. 

The results above showed a significant increase in the 

latency of reaction time (LRT) in the animals for up to 1.30 

hours at a dose of 200mg/kg and 400mg/kg of extract 

while a significant increase in LRT in the animals for up 

to 2 hours was observed at a dose of 600mg/kg. The test 

drug dihydrocodeine however, showed an effect 

significant (P<0.05) as those produced by the extract for 

up to 3 hours post treatment thus demonstrating that the 

plant extract possesses an analgesic property which is to a 

lesser extent comparable to those produced by the drug 

Dihydrocodeine. Table 2. 

DISCUSSION 

The plant extract showed possible signs of the presence of 

alkaloids, flavonoids and tannins which are secondary 

metabolites of plants, these secondary metabolites also act 

in diverse metabolic systems in both humans and animals 

thus, the exhibition of the dual activity demonstrated by 

the plant extract.16 

The individual analgesic and antipyretic effects obtained 

from this study can be attributed in parts to the presence of 

flavonoids and tannins as studies has shown that these two 

phytochemicals especially possess an enzyme inhibitory 

effect of lipoxygenase and cyclo-oxygenase enzyme 2, 

resulting in antioxidant and anti-inflammatory effects 

while tannins possess an antioxidant and anti-

inflammatory effects by nitric oxide synthetase 

inhibition.17-20 These effects in all cases have demonstrated 

a reduction in pain and pyrexia mediating prostaglandins 

which are usually implicated in these conditions.21,22 

Therefore, the results of this study strongly suggest that the 

mechanism of action of this extract may be linked to 

lipoxygenase and/or cyclo-oxygenase enzymes inhibition 

of phytochemicals like tannins and flavonoids detected in 

the plant extract. 

In pyrexia, the presence of a pyrogenic substances which 

in this case is produced by the yeast triggers the production 

of interleukin 1 directly precipitating the production of 

prostaglandins thus increasing the body’s temperature, 

while the stimulation of pain through heat, chemical or 

trauma precipitates some level of cell damage and change 

in cellular nature and membrane which release adenosine 

triphosphate (ATP) and prostaglandins especially 

prostaglandin E2 (PGE2) which acts directly on the 

peripheral nociceptor terminals, reducing their threshold to 

peripheral stimuli by promoting the phosphorylation of 

transient receptor potential cation channel, sub family V, 

member 1 (TRPV1) and other transient receptor potential 

(TRP) channels, this action increases the terminal 

membrane excitability by the phosphorylation of the 

voltage-gated sodium and calcium channels; even those 

located on the A and C fibers.4,21,23-26  

The central action of PGE2 increases transmitter release 

from the central terminals of nociception and blockade of 

glycinergic inhibition, thus low constitutive levels of 

cyclo-oxygenase enzyme 1 and 2 (COX-1 and COX-2) in 

the spinal cord generate a short latency, activity-dependent 

release of PGE2 and peripheral inflammation leads to a 

large induction of COX-2 in the spinal cord that 

contributes to inflammation-induced central sensitization 

and pain.26-29 Peripheral sensitization of pain also 

contributes to pain hypersensitivity within the confines of 

an inflamed tissue, however the inhibition of prostaglandin 

synthesis especially PGE2 reduces this pain sensitization 

and the possible resulting increase in temperature.30,26  
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In addition, with the knowledge that analgesic and anti-

inflammatory effects have been found in flavonoids and 

tannins, they have also been found to possess ability to 

inhibit phospholipase A2, phosphodiesterases, protein 

kinase C and as earlier mentioned nitric oxide synthetase 

all of which potentially cause tissue damage and 

precipitate fever and pain.21-23,31,17  

Therefore, with the presence of tannins, flavonoids and 

alkaloids in the plant extract there is a huge possibility of 

prostaglandin inhibition which resulted in the analgesic 

and antipyretic effects observed. In addition, the show of 

greater significant effect of the positive control (i.e. 

Dihydrocodeine) is suggestive of a better peripheral action 

of the plant extract as compared to a central action in 

inhibiting this pain pathway and a better central action of 

the positive control as compared to a peripheral action in 

inhibiting this pain pathway. Dihydrocodeine a mu-opioid 

receptor agonist inhibits adenylate cyclase activity, 

lowering cyclic adenosine monophosphate (cAMP) levels 

reducing calcium ion levels in the nerve required for 

impulse transmission.32 

These findings finally were found to be consistent with 

reports by which reported that the methanolic extract of the 

plant Cleome viscosa has analgesic and antipyretic 

effects.1,2,12 Also, in relation to the study the use of the 

yeast induced pyrexia technique is because yeast 

(Saccharomyces cerevisiae) produces pyrogenic agents 

which act indirectly in the living system to produce pyretic 

effects, while the application of heat causes mild tissue 

damage with the release of ATP and stimulation of TRP 

channels of pain mediation.33 

CONCLUSION 

In conclusion, this study has shown that the methanolic 

extract of Cleome viscosa does possess a significant 

(P<0.05) antinociceptive and antipyretic effect in 

laboratory rats at the various doses adopted. These results 

however support the use of this plant in traditional 

medicine practice by various traditional medicine 

practitioners (TMPs) in treatment of febrile convulsion 

and earache in children. 

Recommendations  

This study having provided such results as above even to 

the possible presence of active phytochemicals, therefore 

suggest that further investigation and elucidation be 

conducted on the plant Cleome viscosa to further 

determine the chronic toxicity profile of the plant, identify, 

isolate and characterizes the major active principles in the 

crude extract and for the determination of the possible 

mechanism of action of the extract. This is in the view that 

one day the use of Cleome viscosa in traditional medical 

practice will be exploited even in orthodox medicine to 

reduce the cost of medical health care in the country. 
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