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Abstract 
Acalypha wilkesiana is an ornamental plant that is generally referred to as copper leaf and it is a shrub with mostly 

glossy green or red leaves. It is used in the management of fever in infants locally.  Wistar rats weighing 150-200g 

were divided into six groups (n=5).  Group 1 (control) was administered brewer’s yeast (40mg/kg) , group 2 was 

administered brewer’s yeast and aspirin (100mg/kg), while groups 3, 4 and 5 were administered 100, 200 and 

300mg/kg of Acalypha wilkesiana respectively. Initial rectal temperature was taken before admistration of brewer’s 

yeast. Brewer’s yeast was injected subcutaneously to induce fever in the test groups.  Temperature was measured 

after 18hours using rectal thermometer at 0, 1, 2, 3 and 4 hours after the extract and standard drug were 

administered. Group 5, 4 and 3 (300mg/kg, 200mg/kg and 100mg/kg) significantly reduced brewer’s yeast induced 

pyrexia, (36.46±0.21, 36.90±0.31 and36.84±0.22), when compared with the positive control (brewer’s yeast) 

(37.96±0.22). Group 2 (Aspirin 100mg/kg) also showed significantly reduced brewer’s yeast induced pyrexia (36.88 

±0.22) when compared with the positive control (brewer’s yeast) (37.96±0.22).  This study shows that the antipyretic 

effect of Acalypha wilkesiana is dose dependent, being most effective at the high dose (300mg/kg). This suggests 

that the methanolic extract of Acalypha wilkesiana leaves possesses significant antipyretic activity which is dose 

dependent and its mechanism could be due to the presence of flavonoids, saponins and alkaloids. 
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1. Introduction 
Pyrexia also referred to as fever is a regulated increase of body core temperature characterized by an increased 

thermoregulatory set point, which results from the interaction of the central nervous and immune system [1]. Normal 

body temperature is regulated by centers in the hypothalamus that ensures balance between heat loss and heat gain. 

Fever occurs where there is a disturbance of this hypothalamic “thermostat” which therefore leads to the set point of 

the body temperature being raised. This will cause readjustment to normal set point by temperature regulating 

system which operates to reduce the body temperature [2]. Fever is one of the most rampart clinical signs [3]. 

Infection, tissue damage, malignancy or other diseased conditions can cause fever [4] Fever is described as the 

body’s natural defense mechanism to create an uncondusive environment which infectious agents or damaged tissue 

cannot withstand [5]. Fever triggers increased muscle tone and chills [6]. Certain endogenous substances which 

include tumor necrosis factor-alpha (TNFα) and prostaglandins produce fever [7]. Antipyretics are medications that 

are used to reduce fevers [6]. They are known to act either centrally on the temperature regulation centers of the 

hypothalamus or peripherally by inducing vasodilatation and heat dissipation [8]. They also act by inhibiting the 

biosynthesis of prostaglandin E2 [9] possibly by inhibiting COX-2 expression [10, 11]. Long time usage of these 

antipyretic drugs produces undesirable side effects including gastrointestinal disorders, renal damage and hepatic 

toxicity [12]. 

Acalypha wilkesiana is an ornamental plant [13]. The plant is generally referred to as copper leaf and it is a 

shrub with mostly glossy green or red leaves [14]. A. wilkesiana is found all over the world especially in the tropical 

and subtropical countries [15]. The aqueous extract of the leaf is used in the management of fever in infants as well 

as abnormal sodium and potassium metabolism that accompanies hypertensions [16]. The leaves of A. wilkesiana are 

popularly used in the north eastern Africa in the treatment of skin infections [17]. The antimicrobial properties of the 

plant have been reported [18]. In the coastal areas of Nigeria, the plant is used in the treatment of various 
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gastrointestinal disorders [16]. The analgesic and anti-malarial effects of extracts and fractions of Acalypha 

wilkesiana have been reported [19].The decoction of the leaves is commonly used for the treatment of pain and ulcer 

by traditional medical practitioners [14]. The presence of saponins, tannins, anthraquinone and glycoside has 

reportedly been found in the leaves of Acalypha wilkesiana [16]. This dosage for the administration of this leave is 

not clearly stated by tradomedical practioners. This research is therefore carried out to authenticate the efficacy of 

the Acalypha wilkesiana as an antipyretic at suggested doses.        

            

2. Materials and Methods           
2.1. Plant Material and Extraction 

Fresh samples of Acalypha wilkesiana leaves were collected from a residential farmyard in Abak Akwa Ibom 

State. The plant material (leaves) was air dried at room temperature and reduced to fine powder by milling.140g of 

the powdered sample exhaustively extracted with 420ml of methanol (analytical grade) for 12 hours, after which the 

resultant mixture was filtered and solvent was removed at 55
0 

c using a water bath to give a dark green solid extract 

weighing 40g. Afterwards, the methanolic extract was stored in the refrigerator for subsequent use.   

 

2.2. Animals        
The female wistar rats used (150-200g) for this study was procured from the faculty of Veterinary Medicine, 

University of Nigeria, Nsukka (UNN). They were housed in the institutional animal house in Madonna University 

Elele. They weighed between 150-200g. The rats were kept in wire mesh cages with a 12hr light /dark cycle, and fed 

with growers feed and water for one week before the commencement of the experiments. 

 

2.3. Preliminary Phytochemical Screening 
Qualitative phytochemical analysis to test for flavonoids, tannins, carbohydrates/ glycosides, saponins, resins, 

terpenoids and alkaloids were carried out using standard procedures as described by Trease and Evans [20]; 

Harborne [21]. 

 

2.4. Acute Oral Toxicity Studies   
Acute toxicity studies of methanolic extract of Acalypha wilkesiana were conducted as per OECD guideline 420 

(modified, adopted 17th December 2001) using albino wistar rats.Twenty adult Wistar rats were used for the 

determination of toxicity study (LD50) of the methanolic leaf extract of Acalypha Wilkesiana. These 20 rats were 

shared into four groups (LD1, LD2, LD3 and LD4) of five rats each. Prior to the toxicity study, all the animals fasted 

for 24 hours. Each animal was administered methanolic extract by oral route.       

 

2.5. Antipyretic Studies 
Rectal temperature was determined by inserting a rectal thermometer 2cm into the rectum. Only wistar rats 

showing normal rectal temperature were selected for the study. The rats were randomized into five groups. Rats were 

fasted 24 hours before being induced with pyrexia [22]. The rats were made pyretic by a subcutaneous injection of 

brewer’s yeast 40mg/kg b.w.t. below the nape of the neck [23]. The initial temperature was noted which was the 

temperature just before brewer’s yeast administration [24]. Rats in group 1 were given brewer’s yeast (40mg/kg).  

Group2 were administered brewer’s yeast and aspirin (100mg/kg).  Group 3, 4 and 5 were administered 100, 200 and 

300mg/kg of Acalypha wilkesiana respectively. Temperature was measured after 18hours.  The temperatures were 

taken at 0, 1, 2, 3 and 4 hours.     

   

3. Statistical Analysis  
Mean ± S.E.M were calculated for each parameter. For the determination of significant intergroup differences, 

each parameter was analyzed separately and one-way analysis of variance (ANOVA) was carried out. P<0.05 was 

considered significant.  +  

 

4. Results 
4.1. Phytochemical Analysis     

4.1.1. Qualitative Phytochemical Analysis of Acalypha Wilkesiana   
Qualitative analysis carried out on each extract of A. wilkesiana showed the presence of important 

phytochemical constituents as summarized in Table 1. The result of the phytochemical analysis obtained from the 

methanolic leave extract of A. wilkesiania indicated that tannins were highly present in the extract and saponins in 

moderate amount. Flavonoids were also present. Carbohydrates, glycosides, alkaloids and steroids and terpenoids 

were present in low amount. Resins and protein were not present in both the extract. 

 

 

 

 

 

 

 



Scientific Review 

 

36 

Table-1. Result of the Preliminary Qualitative phytochemical analysis of Acalypha wilkesiana 

Active Ingredients Methanolic Extract 

Tannins +++ 

Saponins ++ 

Resins - 

Alkaloids + 

Glycosides + 

Flavonoids + 

Steroids and Terpenoids + 

Protein - 

Carbohydrates + 
                                + = slightly Present, ++ = moderately Present, +++ =highly present, - = Not detected. 

  

4.1.2. Quantitative Phytochemical Analysis of Acalypha Wilkesiana   
The result of the preliminary quantitative phytochemical screening of Acalypha wilkesiana is shown in Table 2. 

The results showed that methanolic extract of A. wilkesiana had a high tannin and phenol content. 

 
Table-2. Result of the Preliminary Quantitative Phytochemical Screening of Acalypha wilkesiana 

Active ingredients/ metabolites Methanol extract 

Flavonoids 
++

 0.0506±0.035 

Flavonol 
++

 1.575±0.044 

Phenol * 0.331±0.024 

Tannins * 0.066±0.024 
Data represented as Mean+- SEM of triplicate analyses 

*Expressed as mg gallic acid equivalents (GAE)/ mg dry weight plant extract 
++Expressed as mg quercetin equivalents (QE)/ g dry weight plant extract 

 

4.2. Acute Toxicity Study 
Table 3 shows the observations during the toxicity study of methanolic leaf extract of Acalypha Wilkesiana in 

Wistar rats. While control presented no physical and behavioural changes, the group that received 375mg/kg of the 

leaf extract of Acalypha Wilkesiana, presented moderate changes in physical and behavioural observation and no 

change was recorded during the 24th and 72 hours post ingestion. On the other hand, the groups that received 

750mg/kg and 1500mg/kg leaf extract of Acalypha Wilkesiana presented severe physical and behavioural changes 

that were observed from the first 3 hours post ingestion to 48
th

 hours. No death was recorded in any group for the 

time span of the toxicity study. 

 
Table-3. Toxicity study of different doses of leaf extract of Acalypha Wilkesiana. 

Toxicity study Time (hrs) LD1 (control) LD2(375mg/kg) LD3(750mg/kg) LD4(1500mg/kg) 

Physical  changes 

(weakness,  

abnormal 

movements, 

diarrhea) 

3 

6 

12 

24 

48 

72 

- - - 

- - - 

- - - 

- - - 

- - - 

- - - 

+ - - 

+ - - 

- - - 

- - - 

- - - 

- - - 

+ - - 

+ - - 

+ - - 

- - - 

- - - 

- - - 

+ + - 

+ + - 

- - - 

+ - - 

- - - 

- - - 

Behavioural 

changes 

(aggressiveness, 

rotational 

movement,  

biting, 

hyperactivity, 

tremors) 

3 

6 

12 

24 

48 

72 

- - - - - 

- - - - - 

- - - - - 

- - - - - 

- - - - - 

- - - - - 

- - - - - 

- - - - + 

- - - - + 

- - - - - 

- - - - - 

- - - - - 

+ + - + - 

+ + - + - 

- - - + - 

- - - - - 

- - - - - 

- - - - - 

- - - - - 

- + + - + 

+ + + + + 

+ + + + - 

- - + - - 

- - - - - 

Death 3 

6 

12 

24 

48 

72 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Table-4. Effect of methanolic extract of acalypha wilkesiana on brewer’s yeast induced pyrexia in rats. 

Groups Initial rectal 

temp. °c 

Temp at 

0hr °c 

Temp at 

1hr °c 

Temp at 

2hr °c 

Temp at 3hr 

°c 

Temp at 4hr 

°c 

GR1Positive 

Control 

(brewer’s 

yeast).       

36.34±0.12 38.16±0.32 37.96±0.22 38.98±0.10 38.26±0.20 39.18±0.20 

GR2 Aspirin 

(100mg/kg) 

36.22±0.12 38.56±0.12 37.10±0.52 37.72±0.39 36.88  ±0.22* 36.60±0.19* 

GR3 

A.wilkesiana 

(100mg/kg) 

36.32±0.10 38.40±0.29 37.82±0.37 37.16±0.23 36.84±0.22* 36.94±0.11* 

GR4 A. 

wilkesiana 

(200mg/kg) 

36.30±0.07 38.02±0.13 37.00±0.09 36.90±0.31* 36.76±0.28* 36.94±0.27* 

 GR5 A. 

wilkesiana 

(300mg/kg) 

36.20±0.04 38.24±0.14 36.46±0.21* 36.58±0.33* 37.04±0.32 36.76±0.17* 

   Values are mean± S.E.M. (n=5)  

 

Table 4 shows that 18hours after brewer’s yeast injection, hyperthermia was recorded (0 hour). Group 5 

(300mg/kg) showed significant reduction in the temperature. This was seen as from the first hour, when compared 

with the positive control (brewer’s yeast). Group 4 200mg/kg) showed significant reduction in the temperature as 

from the second hour (2hr). Group 3 (100mg/kg) showed significant reduction in the temperature as from the third 

hour (3hr). Group 2 (Asprin 100mg/kg) showed significant reduction in temperature as from the third hour.  

 

5. Discussion      
In the present study, the antipyretic activity of the methanolic extract of Acalypha wilkesiana was studied. Yeast 

induced hyperpyrexia in a rat model was employed in this study [25]. A significant elevation of body temperature 

occurred after inducement of pyrexia. This was in consonance with work by Irfan, et al. [26].   

The qualitative phytochemical constituents of the extract were also studied. Phytochemicals are plant chemicals 

which are found in plants. Some of them serve as antioxidants while some of them contain toxins which have 

potential side effects on the body [27]. In the present study the presence of tannins, saponins, alkaloids, glycosides, 

flavonoids, steroids, terpenoids and carbohydrates was revealed by the qualitative analysis. The qualitative 

phytochemical analysis of the aqueous extract of Acalypha wilkesiana in another study revealed the presence also of 

tannins and flavonoids but other constituents were absent. Instead   triterpeniods, gallic acid, corilagin and geranin 

were seen [28]. Phytochemicals are generally used to refer to chemicals that may affect health [29].  

Elevation in body temperature occurs when the concentration of prostaglandin E2 (PGE2) increases within parts 

of the brain. Such an elevation contributes to a considerable alteration in the firing rate of neurons that control the 

thermoregulation process in the hypothalamus. Evidence points to the fact that antipyretic drugs exert their action by 

inhibiting the enzymatic activity of cyclooxygenase and consequently reducing the levels of PGE2 within the 

hypothalamic region [30]. Flanvonids and tannings were reportedly found in the phytochemical analysis of the 

extract. Flavonoids have been shown to exert an antipyretic effect by suppressing TNF-α [31]. Flavonoids and 

tannins are known to inhibit prostaglandin synthesis as reported by earlier research [6]. It is therefore suggested that 

the flavonoids and tannins present in the plant’s extract played a role in the observed antipyretic effect. Alkaloids 

have also been reported to inhibit the synthesis of prostaglandin E2 [32], which could eventually reduce elevations of 

body temperature. This phytochemical is also suggested to have played a part in the observed antipyretic effect.    

The extract exhibited antipyretic activity in rats made hyperthemic by brewer’s yeast injection.  This study 

corresponds with the study of Zakaria, et al. [33] in which compounds like flavonoids and saponins were suggested 

to act synergistically to exert observed pharmacological activity.    

Antipyretic activity is commonly mentioned as the characteristics of drugs or compounds which have an 

inhibitory effect on prostaglandin biosynthesis. NSAIDS produce their antipyretic action through inhibition of 

prostaglandin synthetase within the hypothalamus [34, 35].  The extract is likely to reduce pyrexia by reducing brain 

concentration of prostaglandin E2 especially in the hypothalamus through its action on COX-3 or by enhancement of 

the production of the body’s own antipyretic substances like vasopressin and arginine [36]. The result of the present 

study indicates that the methanolic extract of Acalypha wilkesiana possesses significant antipyretic activity on 

brewer’s yeast induced hyperthermia in rats. This may be due to the presence of flavonoids, saponins and alkaloids 

in the extract.     

 

6. Conclusion 
In conclusion this study suggests that the methanolic extract of Acalypha wilkesiana leaves possesses significant 

antipyretic activity which is dose dependent and its mechanism could be due to the presence of flavonoids, saponins 

and alkaloids.                    
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