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INTRODUCTION: 
Genus Premna are small shrubs and can be found in 
tropical region of Asia, Africa, Australia and Pacific 
Island. Belonging to the family Verbenaceae with 200 
species, this genus was utilised traditionally in treating 
various ailments such as high blood pressure, diabetes, 
diarrhoea, stomach-ache, head-ache, tooth-ache, eyes 
infection, skin diseases, wound healing, cold fever, liver 
and cardiac related ailments [1]. Pharmacological 
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ABSTRACT: Background: Numerous side effects of synthetic drugs have leads to using medicinal 
plants as an anti-pyretic and analgesic. Aim:  This study was conducted to evaluate Premna 
cordifolia leaves ethanolic extract as an anti-pyretic and analgesic agents. Method:  P. cordifolia 
leaves ethanolic extract was prepared by using soxhlet apparatus. Anti-pyretic potential was 
established using yeast-induced pyrexia in animal model. Twenty four mice were divided into four 
groups (n=6). The first group was healthy mice and treated with distilled water (2 ml/kg bwt) and 
three groups of pyrexia mice were treated with distilled water (2 ml/kg bwt), Acetaminophen (100 
mg/kg bwt) and P. cordifolia leaves ethanolic extract (100 mg/kg bwt). Analgesic study was 
established using hot plate technique. Twenty four mice were divided into four groups (n=6). The 
first group was healthy mice and treated with distilled water (2 ml/kg bwt) and three groups of 
pyrexia mice were treated with distilled water (2 ml/kg bwt), Aspirin (100 mg/kg bwt) and P. 
cordifolia leaves ethanolic extract (100 mg/kg bwt). Results: Body temperature reduced significantly 
(p<0.05) in pyrexia mice treated with P. cordifolia leaves ethanolic extract, compared to the negative 
control. Acetaminophen significantly (p<0.05) showed a greater anti-pyretic effect compared to P. 
cordifolia leaves ethanolic extract. The time taken to exhibit discomfort reactions did not differ 
significantly (p>0.05) in mice treated with P. cordifolia leaves ethanolic extract, compared to the 
negative control. Aspirin showed significant (p<0.05) analgesic activity compared to P. cordifolia 
leaves ethanolic extract treated mice. Conclusion: P. cordifolia leaves exhibited anti-pyretic potential 
but not analgesic activity. 
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investigations on Premna species demonstrated anti-
bacterial, anti-microbial, anti-parasitic, anti-tumor, anti-
calculogenic, anti-hyperglycaemic, anti-pyretic, anti-
nociceptive and anti-inflammatory activities [2]. In 
addition, diterpenoids, flavonoids, iridoid glycosides, 
sterols, triterpenoids, isoflavones, sesquiterpenoids, 
hydrocarbon and essential oils were found in Premna 
species in varied concentrations [3]. In Malaysia, Premna 
cordifolia leaves (Fig 1) which is locally known as 
‘bebuas’ is one of the popular ‘ulam’ or salad among the 
rural folks in the northern region.  

Fig 1. Premna cordifolia leaves. 

Among locals, ‘bebuas’ is known for its benefits in 
relieving joint pain, bloating and galactogogue. 
Scientific investigation on the biological activities of P. 
cordifolia, especially those grown in the Malaysian 
environment have not been fully explored. Previously, 
Nabihah and co-workers documented that P. cordifolia 
leaves ethanolic extract showed aphrodisiac effect in 
male mice [4].  The study reported here was carried out to 
determine anti-pyretic and analgesic activities of P. 
cordifolia leaves ethanolic extract in yeast-induced 
pyrexia mice. 

MATERIALS AND METHODS: 
Chemicals and reagents: 
Brewer’s yeast was purchased from local store. 
Acetaminophen (Panadol, Malaysia) and aspirin (Bayer 
AG, Germany) were purchased from local drug store. 
Both drugs are categorised as generic medicines and 
were obtained without a doctor’s prescription in 
accordance with local law and Malaysia Ministry of 
Health regulations. Ethanol was supplied by local 
distributor (Aman Semesta Enterprise, Malaysia).  

Animals and ethics clearance: 
Male Balb/c mice of either sex (20 to 35 g in body 
weight and four weeks old) were supplied by local 
breeders (A-Sapphire Sdn Bhd, Malaysia). All animals 
were kept in Faculty of Applied Sciences Animal’s 
Cabin, Universiti Teknologi MARA throughout the 
experimental duration. The use of animals in this study 
were approved by the animal ethics committee of the 
Universiti Teknologi MARA (UiTM Care 179/2017).  

Plant materials and ethanolic extract preparation: 
Premna cordifolia leaves were collected from Kampung 
Melayu Langkap, Perak and taxonomically verified at 
the Universiti Kebangsaan Malaysia (UKM) Herbarium. 
The voucher specimen (UKMB40334) was deposited 
within the herbarium for the future reference. Ethanolic 
extract of P. cordifolia leaves extract was prepared 
according to the procedure used by Khadanga and co-
workers [5] with slight modification. The leaves were 
washed thoroughly, air dried in a shaded area and 
blended into a coarse powder using electrical blender 
(Pensonic PB-3205DJ, Pensonic Holdings Berhad, 
Malaysia).  
The crude extract was then harvested from the coarse 
powder by using Soxhlet apparatus (Fisher Scientific 
Sdn Bhd, Malaysia) with 80 % ethanol. The collected 
extract was filtered using Whatman filter paper. The 
filtrate later was concentrated under reduced pressure 
using rotary evaporator (Buchi R-120 Rotavapour, 
Switzerland). The semi-solid extract was kept in 
refrigerator at 4 °C and and reconstituted with saline 
prior to experimental assessment. 

Anti-pyretic assay: 
Pyrexia induction was conducted as previously 
described with slight modifications [6-7]. Initially, the 
animals were fasted overnight prior to pyrexia induction 
and infrared thermometer (TM750, Medisana GmbH, 
Germany) was used to record initial body temperature. 
Then, Brewer’s yeast was administered by 
intraperitoneal injection (20 % w/v in 0.9 % saline, 10 
mg/kg bwt). The body temperature was measured 18 h 
following pyrexia induction, and animal exhibited a rise 
in temperature for at least 0.7 °C was included in the 
experiments. At this point, six healthy and 18 Brewer’s 
yeast induced pyrexia mice were divided into four 
groups with six animals each;  
Group 1: Healthy mice treated with saline (2 ml/kg bwt), 
Group 2: Pyrexia mice treated with saline (2 ml/kg bwt),  
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Group 3: Pyrexia mice treated with Acetaminophen (100 
mg/kg bwt) and Group 4: Pyrexia mice treated with P. 
cordifolia leaves ethanolic extract (100 mg/kg bwt).  
The body temperature was recorded at 0 and 5 h 
following the drug administration by using infrared 
thermometer (TM750, Medisana GmbH, Germany). 

Analgesic assay by hot plate method: 
The hot plate test was used to measure response latency 
according to the method previously described by Daud 
and co-workers [7]. Initially, six healthy and 18 Brewer’s 
yeast induced pyrexia mice were used and divided into 
four groups with six animals each; 
Group 1: Healthy mice treated with saline (2 ml/kg bwt) 
Group 2: Pyrexia mice treated with saline (2 ml/kg bwt) 
Group 3: Pyrexia mice treated with Aspirin (100 mg/kg 
bwt) 
Group 4: Pyrexia mice treated with P. cordifolia leaves 
ethanolic extract (100 mg/kg bwt) 
After 90 min of drug administration, the animal was 
placed on the hot plate and the temperature was set at 
55±1 °C in order to minimize the tissue damage [8]. The 
time elapsed in between placement and discomfort 
reactions namely jumping or licking paws was recorded. 

Statistical analysis: 
All data were presented as mean±standard error of mean 
(SEM) and were analysed by ANOVA. In all cases, 
p<0.05 was considered statistically significant.  

RESULTS AND DISCUSSION: 
The intraperitoneal injection of yeast suspension 
markedly elevated the body temperature of mice, 18 h 
after injection. The study showed that P. cordifolia 
leaves ethanolic extract significantly (p<0.05) decreased 
the body temperature of yeast-induced pyrexia mice 
compared to the negative control mice (Table 1).  

Table 1. The effect of P. cordifolia leaves ethanolic extract 
on body temperature (BT) of yeast-induced pyrexia mice. 

Group of treatment BT at 0 h 
(°C) 

BT at 5 h 
(°C) 

G1: Healthy + Saline 35.9±0.1a 35.3±0.2a 
G2: Pyrexia + Saline 37.2±0.2b 36.9±0.2b 

G3: Pyrexia + Ac 37.3±0.3b 35.1±0.1c 
G4: Pyrexia + PC 37.5±0.2b 35.9±0.3c 

Values are presented as means ± SEM (n=6). Different 
superscripts within the same row shows significant 
difference at p<0.05. Ac – Acetaminophen, PC - P. 
cordifolia. 

In addition, Acetaminophen, a standard anti-pyretic drug 
significantly (p<0.05) reverted yeast-induced pyrexia in 

mice and showed a greater anti-pyretic effect compared 
to P. cordifolia leaves ethanolic extract. Acetaminophen 
is an established synthetic anti-pyretic drug and works 
by inhibiting an enzyme known as cyclooxygenase 
(COX), a catalyst for the conversion of arachidonic acid 
to prostaglandins. Prostaglandins having a role in 
pyrexia by increasing heat production and decreasing 
heat loss [9]. In the current study, no attempt was made to 
ascertain the mechanism of the observed anti-pyretic 
potential in P. cordifolia leaves ethanolic extract. Due to 
the presence of flavonoids in P. cordifolia leaves [10], it 
can be suggested that P. cordifolia leaves ethanolic 
extract inhibit COX and prostaglandins synthesis. 
Scientific evidence have showed that flavonoids inhibit 
COX and prostaglandins synthesis in animal with 
pyrexia [11]. 
Although P. cordifolia leaves ethanolic extract shows 
potential as an anti-pyretic agent, the current study 
shows this extract has no significant potential as an 
analgesic agent. Despite the presence of alkaloids, 
flavonoids and saponins [10], which are known to be 
responsible for analgesic activity [12], the time taken by 
mice received P. cordifolia leaves ethanolic extract to 
exhibit discomfort reactions did not differ significantly 
(p<0.05) compared to the negative control (Table 2).  

Table 2. The effect of P. cordifolia leaves ethanolic extract 
on hot plate induced pain response in yeast-induced 
pyrexia mice. 

Group of treatment Reaction time (s) 
G1: Healthy + Saline 6.67±0.62a 
G2: Pyrexia + Saline 6.43±0.78a 
G3: Pyrexia + Aspirin 16.17±1.49b 

G4: Pyrexia + P. cordifolia 8.17±0.54a 
Values are presented as means ± SEM (n=6). Different 
superscripts within the same column shows significant 
difference at p<0.05. 

The antagonistic interaction in between phytochemicals 
in the crude extract may interrupt or inhibit efficacy of 
each other [13]. Perhaps, future study which focuses on 
designing an optimal combination of the phytochemical 
compounds may overcome this issue. It is also 
reasonable to suggest that P. cordifolia leaves ethanolic 
extract probably does not involve central nervous system 
but exhibit analgesic effect via peripheral mechanism. 
The hot plate method is useful in discriminating 
analgesic agent acting primarily at the central nervous 
system level only. Apart from this, the ineffectiveness of 
the extract may also be due to an inadequate dosage. 
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CONCLUSION: 
In conclusion, Premna cordifolia leaves ethanolic 
extract exhibited anti-pyretic activity but not analgesic 
potential. Further research is recommended to reveal the 
mechanism of action by P. cordifolia leaves ethanolic 
extract in reducing body temperature of mice with 
pyrexia. In addition, further investigation on analgesic 
activity of this plant extract should also be extended by 
varying the method and dosage used. 
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