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Abstract 

Immakwu Icha Innocent 
Department of Pharmacology and Therapeutics, David Umahi 

Federal University 

of Health Sciences,  Uburu, Ebonyi State. 

Inflammation underlies many pathological 

conditions and remains a major therapeutic 

target. Despite the efficacy of synthetic anti- 

inflammatory drugs, their side effects have 

prompted a renewed interest in medicinal 

plants with traditional uses. Laportea 

aestuans has been used in African 

ethnomedicine for treating inflammation- 

related disorders. This study identified the 

active principles and evaluated the anti- 

inflammatory property of ethanol leaf 

extracts of Laportea aestuans in animal 

models. Leaves were extracted using 90% 

ethanol in maceration method. The 

phytochemical screening was performed 

using Trease and Evans method (2002). The 

acute toxicity studies was carried out with 

Lorke’s method (1983). Acute inflammation 

was induced in Swiss mice using 

carrageenan-induced paw edema and 

formalin-induced inflammation models. The 

extract was administered at 100, 200, and 

400 mg/kg orally, and compared to standard 

drug; aspirin (10 mg/kg). The paw volumes 

were measured at 0, 1, 2, 3, and 4 hours 

post-induction. Results were analyzed using 

one-way ANOVA, mean and standard 

deviation taking P<0.05 to be significant.  

The ethanol leaf extracts of Laportea 

aestuans contained phenolic compound, 

alkaloids, flavonoids, tannins, and saponins, 

terpenoids and steroids. It significantly 

(p<0.05) inhibited paw edema in a dose- 

dependent manner in both models. 

Maximum inhibition was observed at 400 

mg/kg, comparable to the standard drug; 

aspirin. Ethanol leaf extracts of L. aestuans 

possesses significant anti-inflammatory 

property, orchestrated by phytochemicals 

such as flavonoids and alkaloids, and 

therefore, validated its traditional use and 

suggested novel anti-inflammatory agent for 

development. 

Keywords: Laportea aestuans, anti- 
inflammatory property, carrageenan, 

formalin, ethanol leaf extracts, 

phytochemicals. 
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Introduction 
Medicinal plants in the treatment of 

inflammatory conditions have been in place 

over the years in Africa in which human 

have been in continuous interactions with 

the environment. Plants have been a major 

constituents in preparing traditional  

medicine in the treatment of chronic and 

acute pains, arthritis, acne and allergies 

(Akomas, and Ijioma, 2015). Laportea 

aestuans (Urticaceae), also known as white 

nettle, is traditionally used in Africa and the 

Caribbean to treat pain, inflammation, and 

infections. However, scientific evaluation of 

its anti-inflammatory efficacy is still very 

few. 

Laportea aestuans is rich in bioactive 

principles with minimized adverse effects. 

Therapeutic properties such  as   anti- 

inflammatory property have been reported in 

other plants (Adama, 2021). People in many 

cases; have claimed the effectiveness of L. 

aestuans in traditional medicine and herbal 

products (Alka et al., 2023) and therefore, it 

become  necessary  to  validate   the 

effectiveness of the bioactive principle of 

this plant  scientifically.   From   the 

researcher’s investigations, few scientific 

evaluations have been carried out in L. 

aestuans with limited knowledge on the 

activities of the bioactive principles for anti- 

inflammatory properties on animal models 

and therefore, the need for this research. 

And among the reporton L. aestuans, very 

few researches have been performed on the 

leave extracts. Inflammation is the body’s 

natural  response  to injury or infection, 

characterized by pain, swelling, redness, 

heat, and loss of function (Ani et al., 2023). 

While inflammation is protective, chronic 

inflammation   contributes   to  disease 

conditions such as arthritis, cardiovascular 

disorders, and cancer (Ferrero et al., 2017). 

Non-steroidal    anti-inflammatory  drugs 

(NSAIDs) are effective but associated with 

 
gastrointestinal, renal, and cardiovascular 

side effects (Kothari et al., 2020). As a 

result, the search for safer, plant-derived 

anti-inflammatory agents has gained 

momentum. There have been many 

scientific research to ensure that synthetic 

anti-inflammatory drugs pose no harmful 

effects to human health but in spite of these, 

they still exhibit adverse effects. And 

therefore, the need to evaluate Laportea 

aestuans for possible anti-inflammatory 

properties hence, they may have no or less 

adverse effect than synthetic drugs. 

Though, inflammation is regarded as 

protective response to tissue damage and 

organ dysfunction which gives rise to series 

of events facilitated by a number of 

inflammatory mediators such as 

prostaglandins, prostacyclin, leukoterines, 

pro-inflammatory enzymes (COX-2, :LOX), 

NF-kB, and MAPK pathways and pro- 

inflammatory cytokines (TNF-α, IL-1β) ( ). 

These can activate and pose many 

inflammatory associated disorders such as 

autoimmune diseases (Rheumatoid arthritis, 

Type 1 diabetes, and multiple sclerosis), 

inflammatory bowel disease (IBD), stroke, 

and cancer and neurodegenerative diseases 

(Philk et al., 2017). The quest for alternative 

therapy with less side effects in the 

treatment of inflammatory conditions will be 

a major breakthrough. This study 

investigated the anti-inflammatory property 

of ethanol leaf extracts of L. aestuans using 

established acute inflammation models in 

Swiss mice and identified the active 

principles. 

Materials and Methods 
Plant Collection and Authentication 

The fresh leaves of Laportea aestuans was 

collected from Abakaliki and identified by 

an ethno-botanist from the Department of 

Medicinal Plant and Traditional Medicine, 
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National Institute of Pharmaceutical 
Research and Development (NIPRD), 

Abuja, and authenticated by Taxonomist of 

the same institution. The ethical approval 
was obtained from Nnamdi Azikiwe 

University, Animal Research Ethics 

Committee (NAU-AREC), Awka where the 
research was performed. 

Preparation of Ethanol Leaf Extracts 

The leaves of Laportea aestuans (English; 

white nettle or tropical nettle weed, Igbo; Ire 

nkita, Hausa; Bulsum fage, Yoruba; Fiyafiya 

or Ofuefue)  were washed and air-driedfor 

14 days at ambient temperature in the 
laboratory. The dried samples were reduced 

in size to fine powder using electric blender 

and sieved. Eight hundred grams (800g) 

powder was cold macerated in 6.5L of 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 was kept in a refrigerator 

and used for the experiment. 

 

Phytochemical Screening 
Phytochemical screening was performed on 

the lyophilized ethanol leaf extracts of 

Laportea aestuans to test for tannins, 

alkaloids, phenols, saponins, glycosides and 

flavonoids according to the standard 

qualitative procedures as described by 

Trease and Evans methods (2002) (Kumar, 

et al., 2010). Different phytochemical 

constituents have functional groups or 

structural features that selectively react with 

specific reagents, producing a qualitative 

visible changes such as colour changes, 

precipitate formation, or frothing which 

indicate their presence. Trease and Evans 

phytochemical screening method works by 

exposing ethanol leaf extracts to specific 

reagents that interact chemically with 

targeted classes of phytochemicals. 

Selectionof the Experimental Animals 
A total number of thirteen (13) Wistar rats  

(7 males and 6 females) (180-200g) and 

sixty (60) Swiss mice (35 males and 25 

females) (16-18g) of both sexes obtained 

from Animal house of the Department of 

Physiology, Nnamdi Azikiwe University, 

Okofia campus were used throughout the 

experiment. The animals were housed in 

clean cages according to their sexes in a 

well-ventilated room with suitable 

temperature and relative humidity. They 

were allowed to acclimatize with the new 

environment for 7 days, fed with pelletized 

animal mash (Premier Feed Mills, Nigeria), 

allowed access to clean water ad libitum and 

fasted overnight before the experiment 

commenced. Organization for Economic 

Cooperation and Development (OECD), 

(2011), 425 guidelines for experimental 

animal along with Nnamdi Azikiwe 

University, Animal Research Ethics 

Committee (NAU-AREC) was followed. 

 

Acute Toxicity Study 
This test was performed following the 

Lorke’s method (1983) as described by 

Kumar, et al., (2010). The study was 

conducted in two phases using 13 Wistar 

rats of both male and female, weighing 180- 

200 gram. In the first phase, 3 groups of 3 

rats in each cage were administered with 

10mg/kg, 100mg/kg and 1000mg/kg of the 

ethanol leaf extracts of Laportea aestuans 

orally. The rats were observed for signs of 

toxicity such as hyper activity, salivation, 

paw-licking, writhing, muscle paralysis, 

respiratory distress and mortality within the 

first 4 h and after 24 h. When no lethality 

was observed, phase 2 was then introduced. 

In the second phase, 4 groups of one rat in 

each cage were intra-gastrically 

administered with ethanol leaf extracts using 

orogastric tube in geometrically increasing 

doses of 1600mg/kg, 2900mg/kg, and 

5000mg/kg respectively. They were kept 
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under similar conditions and observed for 
signs of toxicity and mortality at first 4 hour, 

24 hours and then 72 hours respectively for 

late toxicity. The two phases were atoxic to 
the animals. 

 

Evaluationof Anti-inflammatory Property 
Carrageenan-induced Paw Edema 

Acute inflammation was induced by 
injecting 0.1 mL of 1% carrageenan into the 

sub-plantar region of the right hind paw of 

Swiss mice. The Swiss mice were divided 

into five groups (n = 6): 

 Group I: Negative control (distilledwater, 

10 mL/kg) 

 Group II: Positive Control; standard drug 
(Aspirin, 10 mg/kg) 

 Group III–V: Ethanol leaf extracts of L. 

aestuans (100, 200, 400 mg/kg) 
Paw measurements was taken thus: before 

(initial paw volume) and after the injection 

of carrageenan at different time range; 0.5,  
1, 2, 3, 4, 5 and 24 hours using a 

plethysmometer. The results was expressed 

as percentage inhibition in relation to the 

control groups. 

 

Percentage inhibition = (1-Vt / Vc) × 100 

Where; 

Vt and Vc represent the mean change in paw 
size of the treated mice and control group 
respectively. 

 

Formalin-induced Inflammation Models 
In a separate experiment, inflammation was 

induced using 0.1 mL of 2% v/v formalin 

solution into the sub-planter of the left hind 

paw of the mice. The ethanol leaf extracts of 

Laportea aestuans was assayed at 100, 200, 

400mg/kg on group 3-5 from day 1 to day 7. 

Group 1 was administered with 10ml/kg of 

distilledwater orallyas negative control and 

group 2 was administered with aspirin 

(10mg/kg) orally as positive control. 

Measurement of paw volume by water 
displacement was carried out on daily basis. 

Formalin induces inflammation in both 

peripheral and central nervous system (from 
5-15 minutes after injection is peripheral 

while from 25-60 minutes after injection is 

CNS). 

Group 1: Distilled water; 10ml/kg p.o 

(Negative control) 

Group 2: Aspirin; 10mg/kg p.o (Positive 
control) 

Group 3: EtOH Ext; 100mg/kg p.o for 7 
days 

Group 4: EtOH Ext, 200mg/kg p.o for 7 

days 

Group 5: EtOH; 400mg/kg p.o for 7 days 
Daily changes in inflammation reactions 

was evaluated by measuring the volume of 

water displacedby the inflamed left hind 

paw once daily. Mean increase in the paw 

volume of each group over 7 days period 

was calculated and compared with the 

control. The mean percent inhibition of 

inflammation was calculated using the 

relation: 

Inhibition of inflammation (%) = Vc-Vt/Vc 

x 100 

Where; 

Vt = Paw volume of test group 
Vc = Paw volume of the control group. 

Statistical Analysis 

Data were expressed as mean ± SD followed 

by one-way ANOVA and p < 0.05 was 

considered statistically significant. 

 
Results 

Phytochemical Analysis 

Qualitative Constituents of Ethanol Leaf 

Extracts 

Table 1. Active Principles of ethanol leaf 
extracts of Laportea aestuans 

http://www.ijmsrt.com/


Volume-3-Issue-7-July,2025 International Journal of Modern Science and Research Technology 

ISSN NO-2584-2706 

IJMSRT25JUL021              www.ijmsrt.com 

DOI: https://doi.org/10.5281/zenodo.16416801 

147 

 

 

 

Phytochemical 

Constituents 

Methods Observations 
Indicating Positive 
Test 

Relative 

Presence 

Alkaloids Dragendroff’s 

reagent 

Orange spot +++ 

Flavonoids Alkaline Test 

 

Shinoda’s test 

10%FeCl3Test 

A yellow solution 
turns colourless with 

DiluteHCl. 

Pink coloration 

++ 

 

+++ 

Phenols Ferric chloride 

test 

Lead acetate test 

Deepblue coloration 

of the spot 

+++ 

+++ 

Saponins Frothing test Presence of froths +++ 

Tannins Braymer’s test 

10%NaOH test 

Greenishgrey 

colorationofthe 

solution 

+++ 

Terpenoids Salkowski’s test Reddishbrowncolour 
of the interface 

++ 

 

Key: + = Present in low quantity; ++ = 

Present in moderate quantity; +++ = Present 
in large quantity. 

 

The qualitative phytochemical tests on 

ethanol leaf extracts of Laportea aestuans 

gave positive yield for alkaloids, saponins, 

phenols, tannins, flavonoids,steroids and 

terpenoids. The table 1 above showed the 
phytochemical constituents, the methods, 

procedures and the relative presence. 

 

Carrageenan-induced Edema 
Table 2. Effect on carrageenan-induced paw edema 

 

 

n = 6 
Group/Doses (mg/kg) Time Mean (%) SD (%) P-Value 

Aspirin 10 0.5H 25.21 2.64 0.00001 

EtOH 100 0.5H 35.63 4.78 0.00001 

EtOH 200 0.5H 38.73 3.27 0.00001 

EtOH 400 0.5H 45.18 4.59 0.00001 

Aspirin 10 1H 42.39 4.41 0.00001 

EtOH 100 1H 47.07 3.73 0.00001 

EtOH 200 1H 50.58 3.52 0.00001 

EtOH 400 1H 54.45 7.13 0.00001 

Aspirin 10 2H 49.01 6.09 0.00001 

EtOH 100 2H 64.23 3.57 0.00001 

EtOH 200 2H 66.03 4.95 0.00001 

EtOH 400 2H 71.17 4.30 0.00001 

Aspirin 10 3H 60.27 6.23 0.00001 

EtOH 100 3H 64.45 5.29 0.00001 

EtOH 200 3H 64.22 4.27 0.00001 

EtOH 400 3H 81.59 6.48 0.00001 

Aspirin 10 4H 66.52 3.59 0.00001 
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EtOH 100 4H 66.99 6.47 0.00001 

EtOH 200 4H 74.92 6.26 0.00001 

EtOH 400 4H 80.73 3.50 0.00001 

Aspirin 10 5H 86.79 5.19 0.00001 

EtOH 100 5H 74.18 3.36 0.00001 

EtOH 200 5H 75.66 5.03 0.00001 

EtOH 400 5H 82.04 5.47 0.00001 
 

The carrageenan-induced inflammation in 
mice led to increase in paw volume which 

started at 30 minutes after intra-peritoneal 

injection of the carrageenan and got to its 

climax after 2 hours and then slowly 

declined as shown in Table 2. All p-values 

are < 0.00001, indicating extremely 

significant differences between each 

treatment and the control group. Standard 

deviations are small, suggesting consistent 

responses within groups. The EtOH extract, 
especially at 400 mg/kg, showed high anti- 

inflammatory property, comparable to or 
exceeding that of Aspirin across most time 

points. 

 

Formalin-induced Inflammation Models 

Table 3: Percentage Inhibition/Effects of 

Ethanol Leaf Extracts on Formalin- 

Induced Inflammation. 

n = 6 
 

Group(s) Dose (mg/kg) Day Mean (%) SD (%) P-Value 

EtOH 100 Day 1 25.68 2.85 0.00001 

EtOH 200 Day 1 32.06 2,08 0.00001 

EtOH 400 Day 1 38.80 3.14 0.00001 

Aspirin 10 Day 1 40.69 1.45 0.00001 

EtOH 100 Day 3 56.11 1.56 0.00001 

EtOH 200 Day 3 61.75 2.38 0.00001 

EtOH 400 Day 3 65.35 2.15 0.00001 

Aspirin 10 Day 3 72.29 1.60 0.00001 

EtOH 100 Day 5 62.91 1.60 0.00001 

EtOH 200 Day 5 66.95 1.24 0.00001 

EtOH 400 Day 5 78.64 0.75 0.00001 

Aspirin 10 Day 5 84.01 1.61 0.00001 

EtOH 100 Day 7 72.03 1.40 0.00001 

EtOH 200 Day 7 83.33 0.89 0.00001 

EtOH 400 Day 7 84.87 1.15 0.00001 

Aspirin 10 Day 7 94.14 2.13 0.00001 

 

From table 3 above, all treatment groups 

showed significant anti-inflammatory effects 

compared to the control on all days (Day 1 

to Day 7). Aspirin and EtOH 400 mg/kg 

demonstrated the fastest and most consistent 

anti-inflammatory properties over the time. 

A dose-dependent increase in healing 

efficacy is evident across the ethanol leaf 

extracts doses. 

 

Discussion 
This research study evaluated the active 

principle of ethanol leaf extracts of Laportea 

aestuans on anti-inflammatory properties in 

animal models. It was aimed at 

identification of the major active principles 

of ethanol leaf extract of Laportea aestuans, 

evaluation of the acute toxicity effects and 
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validation of anti-inflammatory properties in 
animal models. 

 

The phytochemical constituents identified to 
be present in qualitative analysis are 

alkaloids, phenolic compound, saponin, 

flavonoids, tannin, terpenoids, and steroids 

as shown in table 1. These active principles 

are bioactive compound and have been 

reported to possess anti-inflammatory 

properties (Ahmadiani et al., 2018). The 

phenolic compound and alkaloid play 

important roles in anti-inflammatory 

aproperty (Akinyemi et al., 2015). The 

phenolic compounds exhibited the property 

of blocking specific enzymes that can cause 

inflammatory disorders, modify the 

prostaglandin pathways and therefore, 

prevent platelets clumping (Ahmadiani et 

al., 2018). 

Polyphenols, including flavonoids, possess 

significant anti-inflammatory potential. 

They can present many mechanisms of 

action, such as inhibition of the production 

of inflammation mediators; nitric oxide, 

tumor necrosis factor (TNF-–α), 

prostaglandin E2 (PGE2), and cytokines; IL- 

1β and IL-∞ (Akomas, and Ijioma, 2015). 

Moreover, flavonoids suppress inflammation 

by inhibiting enzymes responsible for 

superoxide anion production as well as 

phospholipase A2, cyclooxygenase, and 

lipoxygenase (Albuquerque, 2016). The 

capability of phenols to scavenge free 

radicals via hydrogen or electron transfer  

due to the presence of hydroxyl groups on 

aromatic ring have been reported (Ani et al., 

2023). Phenols have been found to possess 

anti-inflammatory properties (Akinyemi et 

al., 2015). The presence of flavonoids 

contribute to its use as an anti-inflammatory 

agents (Asad et al., 2020). Flavonoids 

exhibited dramatic effects on immune and 

inflammatory cells, these can be either 

immunosuppressant or immune-stimulatory 

(Ashidi, and Lawal, 2017). They can also 

protect against membrane lipoperoxidative 
damage (Amodeo, 2019). The triterpenes 

possess strong anti-inflammatory property. 

The mechanism of their action is based on 

their capacity to block nuclear factor-kB 

(NF-kB),   reducing   NO    production   and 

inhibiting the release of pro-inflammatory 

cytokines such as IL-6, IL-8, IL-1β, and 

TNF-α (Bei et al., 2021). The presence of 

tannin also suggest antimicrobial capacity as 

reported by Cohall and Carrington (2012), 

inhibition of platelet aggregation and anti- 

inflammatory agent with cyclooxygenase-1 

inhibition (Catarino et al., 2017). Amodeo, 

(2019)    reported  that   tannins  possess 

immune-stimulating activities. Saponin have 

been reported to possess anti-inflammatory, 

immune-modulating effect (Dahiru, et al., 

2016).  The presence  of  saponin  also 

contributed to its anti-inflammatory effects. 

Steroids    are    widely   used  as  anti- 

inflammatory agents. They produce a vast 

array of effects, primarily through their 

ability to     bind to cytosol receptors in 

nucleated cells in the body (Focho et al., 

2019).   Steroids frequently   cause    the 

production of new proteins and brings about 

changes   in  the   traffic  patterns     of 

lymphocytes, granulocytes and monocyte- 

macrophages. These result in neutrophilia 

and lower   blood  concentration     of 

lymphocytes, eosinophils, monocytes and 

basophils. Such traffic changes as well as 

changes in function of these cells, all 

diminish  the  influx  of  cells into 

inflammatory reactions (Fredotovi´c, et al., 

2020). 

Phospholipids are major constituents of cell 

membranes. Cellular phospholipases present 

in leukocytes and platelets are activated 

during inflammation and degrade 

phospholipids to arachidonic acids and other 

free fatty acids, which can be metabolized to 

prostaglandins and leukotrines (Hamburger, 

and Cordell, 2018). Phospholipase A2, 

cleaves free fatty acids from membrane 
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phospholipids, for instance, from 
erythrocyte phospholipids. The anti- 

inflammatory activity of the extract might be 

connected to prevention of the release of 

free phospholipid from the erythrocyte 

membrane or may have a direct inhibition 

on phospholipase A2 release/action. This 

action of the extracts also buttress the fact 

that its mechanism of action might be at this 

stage or by inhibiting the arachidonic acid 

involved in the synthesis of pro- 

inflammatory  eicosanoids.  Anti- 

inflammatory and immunosuppressive 

steroids (corticosteroids) inhibit arachidonic 

acid and its metabolites (prostaglandins) by 

induction of lipocortin which inhibits 

phospholipase A2 (Kothari, et al., 2020). 

The inhibitory effect of flavonoids and 

tannins on phospholipase A2 activity had 

been reported by Kunanusorn, et al., (2019). 

Possible decrease in phospholipase A2 

activity suggests that L. aestuans ethanol 

leave extract contain active compounds that 

inhibited prostaglandin synthase, 

cyclooxygenase or suppresses the release of 

free fatty acid from membrane phospholipid, 

thereby depriving prostaglandin synthase 

substrate for the production of prostaglandin 

and hence causes a reduction in the  

formation of prostanoids of 2-series, 

including PGE2, which has potent pro- 

inflammatory properties and TxA2, which 

causes platelet aggression and serotonin 

release. Flavonoids in the ethanol leaf 

extracts inhibit arachidonic acid 

metabolizing enzymes such as 

phospholipase A2 (PLA2), COX, and 5- 

lipoxygenase (5-LOX) (Zengin et al., 2017). 

The sequential inhibition of PLA2 and COX 

lead to potent suppression of the synthesis of 

inflammatory mediators, consequently, 

supporting the anti-inflammatory activity of 

ethanol leaf extracts. 

Carrageenan-induced edema is a well- 

established model for evaluating acute anti- 
inflammatory  agents.  It  is  biphasic, 

involving histamine and serotonin in the first 
phase (0.5–2 h) and prostaglandins in the 

second phase (3–5 h). The ethanol leaf 

extracts of L. aestuans significantly 
suppressed edema, especially in the second 

phase, suggesting inhibition of prostaglandin 

synthesis. 

The formalin-induced inflammation models, 

which involves similar inflammatory 

mediators, confirmed the extract’s activity.  

The comparable performance of the 400 

mg/kg dose to aspirin supported its strong 

anti-inflammatory potential. The two phases 

of toxicity study showed no toxicity effects 

and mortality and therefore, it can be 

deduced that ethanol leaf extracts of 

Laportea aestuans is safe. 

 
Conclusion 

The ethanol leaf extracts of Laportea 

aestuans exhibited significant anti- 

inflammatory property in animal models. 

This effect is likely due to the presence of 

flavonoids, alkaloids, and tannins. The 

findings supported the plant’s traditional use 

and suggest its potential as a source of novel 

anti-inflammatory agents. 
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