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Introduction 

Fever is a systemic response to infection, 

inflammation or other disease conditions, 

characterized by an elevation in body temperature 

due to the release of pyrogens and subsequent 

prostaglandin E2 (PGE₂) synthesis in the 

hypothalamus (Alagba, et al., 2025). Fever is a 

febrile response component of complex physiologic 

reactions of disease associated with cytokine-

mediated, activation of numerous physiologic 
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Fever is a common clinical manifestation of infections, inflammatory conditions and other ill health conditions. Synthetic 

antipyretic agents are effective, but its adverse effects necessitate the search for safer plant-derived based alternatives. 

Laportea aestuans has been traditionally used to reduce fever and other related ailments, but its scientific validation is 

limited. The research objectives include the evaluation of antipyretic property of ethanol leaf extracts of Laportea 

aestuans in animal models and identification of bioactive phytochemicals. Ethanol extraction was performed on 

lyophilized leaves of L. aestuans. Qualitative phytochemical screening was conducted using Trease and Evans Method 

(2002). Acute toxicity assessment was performed using Lorke’s Method (1983). Brewer’s yeast-induced pyrexia and 

Amphetamine-induced pyrexia in animal models were tools used to evaluate antipyretic property. Aspirin (10 mg/kg) 

served as the standard drug (positive control) and Distilled water (10 ml/kg) served as the negative control. The leaf 

extracts was administered orally at the doses of 100, 200 and 400mg/kg at the treated groups (Group 3 to 5) of Swiss 

mice. Rectal temperature was recorded at baseline and at 1, 2, 3, 4, 5 and 24 hours post-treatment. Statistical analysis 

was performed using one-way ANOVA and mean ± standard deviation (SD), the result was considered significant at P-

value < 0.05. Bioactive phytochemicals screening indicated qualitative presence of alkaloids, flavonoids, tannins, 

saponins, terpenoids, steroids and phenolic compounds. The ethanol leaf extracts significantly (p<0.05) reduced yeast-

induced pyrexia and amphetamine-induced pyrexia in a dose-dependent manner. At 400 mg/kg, the extracts produced a 

comparable effect to aspirin. Ethanol leaf extracts of L. aestuans possesses significant antipyretic property, which is 

relative to bioactive phytochemicals. These results validated its use in African traditional medicine and as a novel plant-

derived antipyretic agent. 
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endocrinologic and immunologic systems 

(Ahmadiani et al., 2018). The elevation of core 

temperature during fever can be differentiated from 

the uncontrolled increase in temperature that occurs 

during hyperthermia in which pyrogenic cytokines 

are not directly related against which conventional 

antipyretics are ineffective (Kunanusorn, et al., 

2019). Antipyretics are associated with the inhibition 

of fever related cytokine-mediated rise in core 

temperature though do not affect body temperature 

in febrile state (Kunanusorn et al., 2019). While 

antipyretics such as aspirin and other NSAIDs are 

widely used, they are associated with side effects like 

gastric irritation, renal dysfunction, and 

hepatotoxicity.  

Researchers have shown that whatever may be the 

cause of fever, the physiological and biochemical 

processes that contribute to the responses are 

mediated by interleukin-1 (IL – 1). The thermal 

effect of fever is as result of IL -1 and cerebral neuron 

interactions (Soladoye, and Chukwuma, 2012). The 

mediators of the interactions are still a mirage due to 

the fact that circulating IL – 1 does not cross the 

Blood Brain Barrier (Woreta, and Alqahtani, 2014). 

The early stage of this interaction involves the 

synthesis of protein in the brain (Breivik, et al., 2018) 

while the second stage involves prostanoid synthesis 

(Ashidi, et al., 2015). Injection of prostaglandin 

(PGE) into the cerebral ventricles of experimental 

animal was observed in prompt hyperthermia.  

The search for plant-derived based alternatives has 

intensified, particularly those with ethnomedicinal 

relevance. Laportea aestuans (Urticaceae) is an 

herbaceous plant used in African folk medicine to 

treat pain, fever, and inflammation. Despite 

widespread of traditional use, scientific validation of 

its antipyretic potential remains limited. This study 

evaluated antipyretic property of ethanol leaf 

extracts of L. aestuans using the Brewer’s yeast-

induced and amphetamine-induced pyrexia models 

in mice, and explored the bioactive principles 

responsible for it. The present research assessed the 

effects of synthetic drugs in suppressing fever 

compared with the use of medicinal plants in the 

treatment of fever.  

 

Materials and Research Methods 

Plant Collection, Identification and 

Authentication 

The leaves of Laportea aestuans were collected from 

Nkaliki, Ebonyi State and identified by an ethno-

botanist; from Department of Medicinal Plant and 

Traditional Medicine, National Institute of 

Pharmaceutical Research and Development 

(NIPRD), Abuja, and authenticated by Taxonomist 

from the same institution. The approval was obtained 

from Animal Research Ethics Committee (NAU-

AREC), Nnamdi Azikiwe University, Awka where 

the research was carried out. 

 

Preparation of Leaf Extracts of Laportea aestuans 

Laportea aestuans leaves (Urticaceae: English; 

white nettle or tropical nettle weed, Igbo; Ire nkita, 

Hausa; Bulsum fage, Yoruba; Fiyafiya or Ofuefue) 

were washed and air-dried for 14 days at ambient 

temperature.  The dried leaves were cut into small 

sizes and blended to fine powder using electric 

blender and sieved. The powdered leaves were cold 

macerated in 90 % ethanol for 48 hours with 

occasional shaking. The filtrate was then 

concentrated to dryness by gentle heating over a 

water bath set at a temperature (400C) to obtain a 

yield. The extracts were kept in a refrigerator (4°C.) 

for the experiment. 

 

Bioactive Phytochemical Screening 

Bioactive phytochemical screening was carried out 

on the lyophilized ethanol leaf extracts to identify 

tannins, alkaloids, phenols, saponins, steroids, 

terpenoids and flavonoids according to the standard 

procedures (Harborne, 1998). 

The working principle of bioactive constituents 

screening is based on the various functional groups 

which specifically interacts with particular reagent to 

produce a qualitative visible changes like colour, 

precipitate, or frothing formation.  
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Selection and Preparation of the Experimental 

Animals 

Adult Wistar rats (180-200g), numbering 13 and 90 

Swiss mice (16-18g) of both sexes were selected 

from Animal house; Nnamdi Azikiwe University, 

Awka and were used for the experiment. Animals 

were housed in clean cages according to sexes in a 

well-ventilated room with free access to food and 

water. They were given access to familiarize with the 

new environment, fed with pelletized animal mash 

(Premier Feed Mills, Nigeria), and fasted overnight 

before the experiment began. Organization for 

Economic Cooperation and Development (OECD), 

(2011), 425 guidelines for experimental animal and 

Animal Research Ethics Committee (NAU-AREC), 

Nnamdi Azikiwe University was followed. 

 

Acute Toxicity Study 

The investigation of the lethality effect (LD50) was 

performed following Lorke’s method (1983). The 

study was classified into two phases with 13 Wistar 

rats of both male and female. In the first phase, the 

animals were grouped into 3 (Group 1 – 3), n = 3 and 

administered with leaf extracts orally at the doses 

(10, 100 and 1000mg/kg) respectively. The rats were 

physically observed for toxicity effects for up to 24 

hours.  In the absence of lethality effects, phase 2 was 

introduced. The second phase involved 4 groups (n 

=1) and were intra-gastrically administered leaf 

extracts in exponentially increased doses (1600, 

2900, and 5000mg/kg) respectively. The animals 

were caged in similar conditions and observed for 

toxicity and mortality up to 24 hours and then 72 

hours for late toxicity effects. 

 

Evaluation of Antipyretic Property 

Brewer’s Yeast-induced Pyrexia Model 

Induction of Pyrexia 

Swiss mice, fasted overnight, and fever was induced 

by subcutaneous injection of 20% aqueous 

suspension of Brewer’s yeast (10 mL/kg) in the 

dorsal region. Rectal temperature was measured 

using a digital thermometer after 18 hours (Ramar et 

al., 2022). 

 

Administration of Leaf Extracts and 

Temperature Measurement 

From induction of pyrexia, Swiss mice with ≥0.5°C 

rise in temperature were selected and divided into 

five groups (n = 6): 

Group I: Negative control (distilled water, 10 mL/kg) 

Group II: Standard (Aspirin, 10 mg/kg) 

Groups III–V: Ethanol leaf extracts of L. aestuans 

(100, 200, 400 mg/kg). Rectal temperatures were 

recorded at 0, 1, 2, 3, 4, 5 and 24 hours post-

treatment. 

 

Amphetamine-induced Hyperthermia 

Male and female mice (16 - 18g) were allowed to fast 

for 24 hours in clean water before the experiment 

(Essien et al., 2015). The animals were grouped into 

5 groups (n = 6). The mice with rectal temperature ≥ 

0.50C increase were included and amphetamine (10 

mg/kg) was administered through intra-peritoneal 

route to induce hyperthermia, which developed after 

0.5 h. The extracts was administered at the doses 

(100, 200 and 400 mg/kg) to group 3 - 5 respectively. 

Mice in group 2 (standard) was administered Aspirin 

(10 mg/kg), orally and group 1 was given distilled 

water (10 ml/kg) orally, as negative control. Rectal 

temperature was measured at 0, 1, 2, 3, 4, 5 and 24 

hours post treatment (Essien, et al., 2015). 

 

Statistical Analysis 

Results were expressed as mean ± standard deviation 

(SD). Statistical significance was determined using 

one-way ANOVA and p- value < 0.05 was 

considered significant.
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Results 

Phytochemical Composition 

Table 1. Bioactive Principles of Ethanol Leaf Extracts of Laportea aestuans 

Phytochemical 

Constituents 

Methods Observations 

Indicating Positive 

Test 

Relative 

Presence 

Alkaloids Dragendroff’s reagent  

 

Wagner test 

Orange spot 

 

Brownish-red 

precipitate 

+++ 

 

+++ 

Flavonoids Alkaline Test 

 

 

Shinoda’s test  

10% FeCl3 Test 

A yellow solution turns 

colourless with Dilute 

HCl. 

Pink coloration 

++ 

 

 

+++ 

 

Cardiac Glycosides Keller-Killani test  A blue coloured 

solution in acetic acid 

layer 

_ 

Phenols Ferric chloride test  

Lead acetate test  

Deep blue coloration of 

the spot 

+++ 

+++ 

Saponins Frothing test  Presence of froths +++ 

Tannins Braymer’s test  

10% NaOH test  

Greenish grey 

coloration of the 

solution 

+++ 

Terpenoids Salkowski’s test Reddish brown colour 

of the interface 

++ 

Steroids Chloroform + Acetic acid 

+ Conc. H2SO4 

Greenish colour + 

(+ = present; ++ = moderate; +++ = abundant; – = absent) 

 

 

The extracts contained alkaloids, flavonoids, tannins, 

steroids, terpenoids, saponins, and phenolic 

compounds, indicating the presence of active 

principles with potential antipyretic properties as 

shown in Table 1 above. 

 

Antipyretic Activity 

The ethanol extract significantly reduced rectal 

temperature in yeast-induced febrile rats in a dose-

dependent manner. Maximum reduction was 

observed at 400 mg/kg after 3–4 hours.
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Table 2: The Effects of Ethanol Leaf Extracts on Brewer’s yeast Induced Pyrexia on Mice Rectal 

Temperature. n = 6 

Time Group(s) Dose (mg/kg) Mean Temp (0C) P-value 

0 H Aspirin 10 35.50 0.05035 

0 H EtOH  200 35.57 0.00062 

1-5H All groups All the doses 35.15-36.80 < 0.00001 

24 H Aspirin 10 37.46 0.00417 

24 H EtOH 100 37.52 0.00194 

24 H EtOH 400 37.61 0.09506 

 

 

The result of the activity of the ethanol leaf extracts 

against Brewer’s yeast induced pyrexia is shown on 

Table 2 above. From 1 H to 5 H, all treatments 

(Aspirin and EtOH extracts at 100–400 mg/kg) 

significantly reduced body temperature compared to 

control (p < 0.00001), indicating a strong antipyretic 

effect. At 24 H, the effect of EtOH, 200 mg/kg was 

not statistically significant (p ≈ 0.095), while the 

other groups still maintained significant differences. 

EtOH, 400 mg/kg showed the most consistent and 

strongest effect, comparable to or better than aspirin.

 

 

Table 3: The Effects of Ethanol Leaf Extracts on Amphetamine - Induced Pyrexia on Mice Rectal 

Temperature                                                                                                             n = 6 

Time Group(s) Dose (mg/kg) Mean Temp (0C) ± SD P-value 

0 H Aspirin 10 35.36±0,02 0.1758 

0 H EtOH  100 35.36±0.06 0.2023 

0 H EtOH 200 35.34±0,08 0.1263 

0 H EtOH 400 35,34±0.04 0.1133 

1-5 H All groups All the doses 35.07 – 36,76 < 0.0001 

24 H Aspirin 10 37.46±0,13 0,00417 

24 H EtOH 100 37,52±0,06 0,00194 

24 H EtOH 200 37,61±0.07 0,09506 

24 H EtOH 400 37.36±0.08 < 0,0001 
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The antipyretic effect of the ethanol leaf extracts on 

amphetamine induced pyrexia is shown on Table 3 

above. At baseline (0 H), all groups were statistically 

similar (no significant difference). From 1 H to 5 H, 

all treatment groups (aspirin and EtOH extracts) 

significantly reduced body temperature compared to 

control (p < 0.0001), confirming strong antipyretic 

activity. At 24 H; Aspirin and EtOH 100 and 400 

mg/kg maintained significant effects while EtOH 

200 mg/kg showed no significant difference (p ≈ 

0.095). 

 

Discussion 

The ethanol extract of Laportea aestuans leaves 

exhibited significant antipyretic activity in rats with 

yeast-induced and amphetamine-induced pyrexia. 

Brewer’s yeast and amphetamine cause a rise in body 

temperature by increasing cytokine levels (IL-1, 

TNF-α) and prostaglandin E₂ synthesis (Agbafor et 

al., 2017). The extracts likely exert its effect through 

inhibition of PGE₂ production or modulation of 

cytokine pathways (Alagba, et al., 2025) 

Phytochemicals such as flavonoids and alkaloids are 

known to possess anti-inflammatory and antipyretic 

properties (Essien, et al., 2015). The observed 

activity is attributed to the synergistic effects of these 

compounds. The extract’s performance was 

comparable to aspirin at 400 mg/kg, indicating a 

strong antipyretic potential. These results are 

consistent with traditional claims and similar 

findings in other Urticaceae family plants (Holstege, 

et al., 2012). 

 

Conclusion 

Ethanol leaf extract of Laportea aestuans 

significantly reduced fever in an animal model, 

supporting its traditional use in managing febrile 

conditions. The antipyretic effect is linked to its 

flavonoid and alkaloid content. Further studies are 

recommended to isolate active compounds and 

investigate mechanisms of action. 
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