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Abstract  
 

The increasing resistance of Plasmodium falciparum to standard anti-malarial drugs has led to a search for new 

compounds with antimalarial properties. Throughout history, various plants have been used for the treatment of malaria. 

Gossypium hirsutum, a plant commonly used in Ondo state for malaria treatment, was the focus of this study. The crude 

extracts of Gossypium hirsutum were evaluated for their anti-plasmodial, analgesic, and anti-inflammatory properties. To 

assess the anti-plasmodial effect, Plasmodium berghei was inoculated into 12 mice divided into four groups, with three 

mice in each group. Groups 1 and 2 were treated with doses of 200mg/kg.bw and 400mg/kg.bw of the crude plant extract, 

respectively. Group 3 received 5mg/kg.bw of chloroquine phosphate, while group 4 received normal saline. The 

analgesic effects were evaluated using the Eddy's hot plate method and the Tail flick method in mice. The anti- 

inflammatory effect was assessed using egg albumin-induced paw edema in rats. The crude methanolic extracts of 

Gossypium hirsutum demonstrated activity against Plasmodium parasites and a significant anti-inflammatory effect, 

suppressing paw edema by 49.7%. Animals administered with the extracts showed increased response time to thermal 

pain induction in both the hot plate and tail flick methods, similar to the effect observed with the standard drug. The 

crude plant extract reduced parasitemia in mice by 79.2%, accompanied by a slight but statistically insignificant decrease 

in packed cell volume (PCV) and the weight of treated animals. Overall, the crude extract of Gossypium hirsutum 

exhibited effectiveness in managing malaria, along with a moderate analgesic and anti-inflammatory potential. These 

findings suggest that the plant contains active compounds with promising antimalarial effects, which could be further 

isolated and studied. 
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INTRODUCTION 
Malaria, a parasitic disease transmitted through 

mosquito bites, is a significant global health issue that 

particularly affects tropical and subtropical regions [1]. 

It is classified as a re-emerging disease, with pregnant 

women and children under 5 years old being the most 

vulnerable population [2]. The World Malarial Report 

by WHO in 2022 revealed that malaria has a higher 

morbidity and mortality rate compared to other 

infectious diseases worldwide. Approximately 3.2 

billion people, almost half of the world's population, are 

at risk of malaria. In 2021, there were 247 million 

malaria cases reported across 84 countries, resulting in 

619,000 deaths. The majority of malaria-related deaths 

(96%) occurred in 29 countries, with Nigeria, the 

Democratic Republic of the Congo, the Niger, and the 

United Republic of Tanzania accounting for over half of 

the global malaria deaths. Shockingly, 76% of malaria 

deaths occur in children under 5 years old [3]. 

 

The reasons behind this situation are 

multifaceted, including the emergence of resistance to 

commonly used malaria treatments, insecticide 

resistance in mosquito vectors, and deteriorating living 

conditions and infrastructure in endemic areas due to 

population growth [4]. Malaria both affects and is 

affected by poverty, as the most affected populations 

have limited access to modern healthcare and often rely 

on traditional medicinal plants for treatment [5]. 

However, there is a lack of scientific studies evaluating 

the safety and efficacy of commonly used medicinal 

plants for malaria treatment. Therefore, this study aims 

to establish a scientific basis for the use of Gossypium 
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hirsutum in treating malaria, as well as managing 

associated symptoms such as pain and inflammation. 

 

Cotton, a significant natural fiber source 

utilized in the global textile industry, belongs to the 

Malvaceae plant family [6]. Among the cultivated 

cotton species, Gossypium hirsutum is one of the most 

commonly grown varieties. The distribution of 

compounds within the Gossypium genus varies across 

different parts of the cotton plant, and this variance 

corresponds to their distinct properties and functions 

within the plant [7]. The cotton plant contains a diverse 

range of compound classes, including terpenes, 

monoterpenes, sesquiterpenes, triterpenes, phenols, 

flavonoids, phenolic acids, tannins, phlorotannins, 

coumarins, alkaloids, fatty acids, carbohydrates, and 

proteins [8]. Gossypium hirsutum, specifically, shows 

potential for use in preventing and treating conditions 

such as oral candidiasis [9], respiratory ailments, 

reproductive health issues, and genitourinary 

conditions. Traditional uses of its leaves and roots 

involve decocting them to address digestive disorders 

like diarrhea and dysentery. Additionally, the decoction 

and infusion of cotton leaves are employed for treating 

injuries and diarrhea. 

 

MATERIALS AND METHOD 
Chemicals and Reagents  

All chemicals and reagents used were of 

analytical grade. Some of the chemicals used for this 

study include 99% methanol (BDH), Chloroquine 

Sulphate Standard (Sigma Aldrich). 

 

Animals 
Adult Swiss albino mice and Rats were 

obtained from the Animal house of Federal Polytechnic 

Ile-Oluji, Ondo state. The animals were fed adlibitum 

with standard mice feed and maintained under standard 

conditions of humidity, temperature and 12hours light 

/darkness cycles. The animals were allowed to 

acclimatize for three weeks in the laboratory before the 

commencement of the study. 

 

Parasites 
The parasite, Chloroquine sensitive 

Plasmodium berghei (NK-65) was obtained from the 

National Institute of Pharmaceutical Research and 

Development (NIPRD), Abuja, Nigeria and Kept alive 

at the laboratory of Department of Science Laboratory 

Technology, Federal Polytechnic Ile-Oluji, Ondo State 

by parasite serial passage in mice every four days. 

 

Collection and Identification of Plant Material 
The fresh leaves of Gossypium hirsutum 

collected in May, 2021, from Ibule-soro, Ondo state 

within Ifedore local government in Ondo state, Nigeria. 

The herb was identified by a taxonomist by its local 

name, common name, scientific name and 

morphological descriptions. 

 

Preparation of Methanolic Leave Extract of 

Gossypium Hirsutum 

The fresh leaves of Gossypium hirsutum were 

air dried and ground into fine powder. A 200g weight of 

powdered leave sample was soaked in 800ml methanol 

with regular agitation at an interval of 1 hour to 

uniformly mix the sample within the first 20 minutes 

and left to stand for 72 hours. Filtration was performed 

using What man filter paper. The filtrate was 

concentrated using heating mantle at a temperature of 

60°C to escape all the methanol under reduced pressure. 

The extraction concentrate was kept in sealed 

containers at low temperature (4°C) until use in bio-

screening experiments. 

 

Screening for Secondary Metabolites  

Qualitative phytochemical analysis of the plant 

samples was carried out using standard methods for 

phytochemical properties according to the methods of 

Harborne [10] and Sofowora [11], for the detection of 

Phyto-constituents present in the plant. 

 

Inoculation of Parasite 
Mice were infected by a blood sample 

collected from a donor mouse with a rising Parasitemia 

of about 20–30%. After the determination of the 

percentage Parasitemia in the donor mouse, it was 

sacrificed and blood was collected via incisions of the 

jugular vein into a test tube containing 3.8% trisodium 

citrate added as an anticoagulant. The collected blood 

was diluted by 0.9% physiological isotonic saline based 

on the Parasitemia of the donor mice and the RBC 

count of normal mice (4.5 ×10
9 
RBC/ml) in such a way 

that 1 ml blood contains 5 ×10
7 

P. Berghei-infected 

erythrocytes. Each mouse to be used in the experiment 

was injected intraperitoneally with 0.2 ml of infected 

blood containing about 1 × 10
7 

P. Berghei-parasitized 

erythrocytes [12]. 

 

Determination of Parasitemia  
This was carried out using Rane’s test as 

described by Umar et al., [13].On the first day (D0), 12 

mice were inoculated with 0.2ml normal saline, which 

contains 1.0x107 P. berghei parasitized erythrocytes. 

The 12 mice were then divided into 4 groups of 3 

animals each. Drugs and extracts were administered 

orally. 2 groups (Group 1 and 2) received 200mg/kgbw 

and 400mg/kgbw of test extract and group 3 was 

administered with 5mg/kgbw of chloroquine phosphate 

as positive control while 20ml/kgbw of physiological 

saline as negative control and Group 4. The treatment 

started 72 hours after parasitemia challenge. The 

extracts were given once daily for 4 days. Thin blood 

smears were prepared from the tail snip of each mouse 

from day 3 after infection established to day 7 for the 

curative test on microscopic slides. The slides were 

dried, fixed with absolute methanol, and stained with 

10% Giemsa at pH 7.2 for 10 minutes, and then, they 

were washed gently using distilled water and air-dried 

at room temperature. Finally, the slides were examined 
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under a microscope with an oil immersion objective 

(×100 magnification power) by taking an average of six 

fields. 

 

The parasite count was done by an experiment 

blinded technician. Percentage parasitemia was 

calculated by counting infected RBC and total RBC 

from Giemsa-stained thin blood films, and the 

percentage inhibition of parasitemia was calculated for 

each dose level by comparing the parasitemia in 

infected controls with that of treated mice with the 

following formulas. 

 

               
                          

                           
       

 

             
 ̅              ̅                 

 ̅              
X 100 

 

Determination of Body Weight  
The body weight of each mouse in Rane’s test 

was measured on day 3 after the infection was 

established and on day seven, the last day of the 

treatment, using a sensitive digital weighing balance, to 

observe whether the test extract of the leave prevents 

body weight loss that commonly reduced with 

increasing Parasitemia in infected mice [14]. 

 

Determination of Packed Cell Volume  

Blood was collected from the tail of each 

mouse in heparinized microhematocrit capillary tubes. 

The capillary tubes were filled to 3/4
th 

of their height 

with blood and sealed at one end with sealing clay. The 

tubes were then placed in a microhematocrit centrifuge, 

with the sealed end being outwards and centrifuged for 

5 minutes at 11,000 rpm. The tubes were taken out of 

the centrifuge, and PCV was determined using a 

standard Micro-Hematocrit Reader [14]. PCV is a 

measure of the proportion of RBCs to plasma in the 

whole blood and is determined using the relation shown 

as follows 

 

       
                                                

                  
       

 

Determination of Anti-Inflammatory Activity  

The anti-inflammatory activity of the extract 

was tested using egg albumin induced paw oedema in 

mice [15] as described by Jigam et al., [2]. Adult rats 

were divided into 4 groups 5 rats each and used for the 

analysis. Inflammation was induced by the injection of 

0.01ml egg albumin into the sub-planter surface on the 

right hind paw 30 min after administering the extracts. 

The increase in volume(cm
3
) of the hind paw was 

measured with adigital Vernier caliper before and at 20 

min interval after the injection of egg albumin for a 

period of 2 h. Control mice received an equivalent 

amount of normal saline while ASA (150 mg/kg.bw) 

served as reference. The percentage inhibition of 

oedema was calculated for each dose. 

 

            
                                                              

                              
      

 

Determination of Analgesic Activity 

Hot Plate Method 

Albino mice of both sexes were randomly 

grouped into four groups of three mice each, fasted for 

12 hours with adequate clean water provided ad libitum. 

Each of the mice was placed on a hot plate maintained 

at the temperature of 55 ± 10 C and the pain reaction 

time (PRT) or latency period was determined as the 

time taken for the mice to react to the thermal pain by 

licking their paws or jumping. The reaction time was 

recorded before (0min) and at 15, 30, 45, and 60 min 

after the administration of the treatments. The 

maximum reaction time was fixed at 45 sec to prevent 

any injury to the tissues of the paws. This served as 

control pain reaction time. The mice were then treated 

as follows: Groups A and B received 200 and 400mg/kg 

of Hirsutum extract, group C received 100mg/kgof 

body weight Aspirin (positive control) while group D 

received normal saline (negative control) respectively. 

Thirty minutes after drug and extract administration, the 

pain reaction time for each mouse was again determined 

and recorded [16]. 

 

Tail Flick 

Twelve Mice divided into four groups of 3 

animals each, were held in position in a suitable 

restrainer with the tail extending out. 3-4 cm area of the 

tail was marked and immersed in the water bath 

thermo-statistically maintained at 50°C. The reaction 

time (in seconds) was the time taken by the mice to 

flick its tail due to pain. The first reading was omitted 

and reaction time was taken as the average of the next 

two readings. The reaction time was recorded before 

(0min) and at 15, 30, 45, and 60minafter the 

administration of the treatments. The maximum 

reaction time was fixed at 15 sec to prevent any tail 

tissue injury. The mice were then treated as follows: 

Groups A and B received 200 and 400mg/kg of G. 
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hirsutum extract, group C received 100mg/kg of body 

weight Aspirin (positive control) while group D 

received 20mg/kg of body weight Normal saline 

(negative control) respectively. Thirty minutes after 

drug and extract administration, the pain reaction time 

for each mouse was again determined and recorded 

[17]. 

 

Ethical Approval 

The principles governing the use of laboratory 

animals as laid out by the Federal Polytechnic Ile-Oluji, 

Committee on Ethics for Medical and Scientific 

Research and also existing internationally accepted 

principles for laboratory animal use and care as 

contained in the Canadian Council on Animal Care 

Guidelines and Protocol Review were duly observed 
 

Statistical Analysis 
The data were analyzed using SPSS version 

25. The results were expressed as mean ± SEM 

(standard error of the mean). One-way ANOVA and 

Tukey’s post hoc test for comparisons were used to 

compare differences in the groups. Results were 

considered significant at 95% confidence level at P 

value < 0.05. 

 

RESULTS 

 

Table 1: Results of Phytochemicals Screening 

S/N  Name of Constituent  Present  Absent  

1 Alkaloid    

2  Tannin    

3  Flavonoids    

4  Glycosides    

5  Steroids    

6  Terpenoids    

7  Phenol    

8  Saponin    

 

The phytochemicals screening shows that 

alkaloids, Tannis, Flavonoids, Steroids, Terpenoids, 

Phenol, and Saponin was present and glycosides was 

absent. 

 

Table 2: Percentage Inhibition of Parasitemia 

Treatment Dose mg/kgbw 
Parasitemia   

Inhibition (%) 

Gossypium hirsutum 200 12.33 ± 2.40 79.21 

Gossypium hirsutum  400 14.33 ± 1.76 75.85 

Chloroquine 25 5.33 ± 1.20 91.01 

N. S 20 59.33 ± 2.40 - 

 

 
Figure 1: Effect of Treatment on Weight of Albino MIC 

 

Treatment with crude aqueous extracts (200 

and 400mg/kg) of the leaf of G. hirsutum showed no 

significance difference in the weight of the animals in 

the treated groups.  
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Figure 2: Effect of Treatment of on PCV of Albino MICE 

 

No significant change in PCV was observed in treated groups while the untreated groups were significantly 

affected by the parasite.  

 

Table 3: Egg Albumin induced ANTI-INFLAMMATORY ACTIVITY 

Treatment Dose (mg/kgbw) Before egg albumin (mm) 120mins after egg albumin Net %inhibition 

G. hirsutum 200 1.23 ±0.02
a
 1.41 ±0.04

b
 0.18 48.342 

G. hirsutum 400 1.09 ±0.01
a
 1.26 ±0.06

b
 0.17 49.712 

A S A 150 1.04 ±0.03
a
 1.06 ±0.01

a
 0.02 70.260 

Normal Saline 0.01ml 1.11 ±0.10
a
 1.84 ±0.03

c
 0.73  

Values are mean ± SEM of 3 determinations. Values are mean ± SEM of 3 determinations. Values along the same 

column with different superscripts are significantly different. (p< 0.05) 

 

Table 4: Result of Analgesic Activity by Hot Plate Method 

 Pre-Drug Reaction Time Post-Drug Reaction Time 

Extract Dose  15min 30min 45min 60min 

200mg/kg 5.24 ± 0.45 6.14 ± 0.10
a
 7..66 ± 2.08 

ab
 7.00 ± 0.22

a
 7.86 ± 0.54

a
 

400mg/kg 5.40 ± 0.32 6.58 ± 0.22
a
 7.46 ± 1.53 

ab
 8.00 ± 0.45

b
 8.96 ± 0.24

b
 

A S A 5.38 ± 0.00 6.00 ± 0.41
a
 9.25 ± 1.53 

a
 10.00 ± 1.02

a
 11.33 ± 0.68

a
 

Normal Saline 5.71 ± 0.02 6.12 ± 0.22
a
 5.33 ± 2.52

 b
 5.02 ± 0.00

c
 5.02 ± 0.41

ab
 

Values are mean ± SEM of 3 determinations. Values along the same column with different superscripts are significantly 

different at (p< 0.05). 

 

Table 5: Result of Analgesic Activity BYON Tail Flick Method 

 Pre-Drug Reaction Time Post-Drug Reaction Time 

Extract Dose  15min 30min 45min 60min 

200mg/kg 3.48 ± 0.45 4.02 ± 0.10
a
 4.22 ± 2.08 

ab
 5.61 ± 0.22

a
 5.20 ± 0.54

b
 

400mg/kg 3.26 ± 0.32 4.56 ± 0.22
a
 3.52 ± 1.53 

ab
 4.21 ± 0.45

b
 5.35 ± 0.24

b
 

A S A 3.22 ± 0.00 4.12 ± 0.41
a
 5.31 ± 1.53 

a
 7.64 ± 12.00

a
 7.52 ± 0.68

a
 

Normal Saline 3.30 ± 0.02 3.21 ± 0.22
a
 3.54 ± 2.52

 b
 2.94 ± 0.00

c
 3.01 ± 0.41

c
 

Values are Mean ± SEM for 3 determinations. Values along the same column with different superscripts aresignificantly 

different at (p< 0.05) 

 

DISCUSSION 
Phytochemicals are natural compounds found 

in medicinal plants that play a crucial role in their 

various biological activities. When examining G. 

hirsutum, a type of cotton plant, it was discovered 

through phytochemical screening that it contains several 

important compounds such as alkaloids, flavonoids, 

phenols, tannins, terpenes, steroids, and saponins. This 

finding aligns with previous studies on other Gossypium 

species, which also identified the presence of alkaloids, 

flavonoids, tannins, phenols, and similar compounds 

[18]. 

 

Effect of Treatment on Animal PCV 
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The traditional use of G. hirsutum in treating 

malaria can be attributed to the presence of these 

phytochemicals, which act as the active components in 

the plant. Some of the secondary metabolites identified 

in this study have been linked to anti-plasmodium 

activities, indicating their potential in combating the 

malaria parasite. The anti-malarial properties of certain 

plants are often associated with the presence of 

alkaloids, flavonoids, and terpenes, all of which are 

present in G. hirsutum. Alkaloids, in particular, have 

been extensively utilized in malaria treatment, 

exemplified by the use of quinine, a cinchona alkaloid 

belonging to the aryl amino alcohol group of drugs. Due 

to its basic nature, quinine is typically found in the form 

of a salt and concentrates in the food vacuoles of P. 

falciparum, a parasite responsible for malaria. The 

proposed mechanism of action for quinine and similar 

anti-malarial drugs involves their toxicity against the 

malaria parasite, specifically by interfering with the 

breakdown and digestion of hemoglobin. Quinine 

demonstrates rapid schizonticidal action against malaria 

parasites within red blood cells and possesses analgesic 

properties as well [19]. The anti-oxidant flavonoid and 

phenolic compounds have also been shown to exert 

anti-plasmodium activity byelevating the red blood cell 

oxidation and inhibiting the parasites protein synthesis 

[20]. This activity counteracts the oxidative damage 

induced by the malaria parasite. 

 

In the 4-day curative test, groups of mice 

treated with a crude extract of Gossypium hirsutum 

exhibited a significant decrease in parasitemia 

compared to the negative control group. It has been 

suggested that crude plant extracts are more effective in 

inhibiting parasite multiplication (plasmodistatic) rather 

than directly destroying the parasite (plasmodicidal). 

The presence of unpurified bioactive components in the 

extract requires conversion processes that allow the 

parasite to proliferate during a time lag [2]. Other 

studies have reported the antibacterial activity of 

Gossypium hirsutum [9]. It is worth noting that drugs 

with antibacterial properties like tetracycline and its 

derivatives have been associated with malaria 

treatment. This supports the idea that the plant may 

contain compounds responsible for its antimalarial 

activity.The administration of the crude extract of G. 

hirsutum to infected animals resulted in a gradual 

decrease in parasitemia over time. The two different 

doses used for treatment showed no significant 

difference in their antimalarial effects, suggesting that 

the minimum effective dose required to produce 

antimalarial activity was surpassed in this study. The 

significant antimalarial activity observed in the crude 

extract from of G. hirsutum may explain its widespread 

use in herbal medicine. While all doses of the extract 

reduced parasitemia after two administrations, the 

standard drug chloroquine exhibited its activity 

immediately after the first dose. This delay in activity 

could indicate the need for a loading dose or suggest 

that the extract has a delayed onset of action. It might 

also suggest the requirement for more frequent 

administrations throughout the day. 

 

The antimalarial activity of G. hirsutumcould 

be attributed to the presence of any its constituent 

secondary metabolite which have previously been 

established to possess antimalarial activity. However, it 

is possible that a combination of its secondary 

metabolites which would include alkaloids, flavonoids, 

terpenoids, and phenolic compounds etc. are 

responsible for this activity. These metabolites have 

been reported in literature of different plant species as 

having different extents of antimalarial activity [21, 22]. 

In vivo anti-plasmodial activity can be classified as 

―moderate‖, ―good‖, and ―very good‖ if an extract 

displays a percentage parasitemia suppression ≥ 50% at 

a dose of 500 mg/kg, 250 mg/kg, and 100 mg/kg body 

weight per day, respectively [23]. Based on this 

classification, the crude extract of G. hirsutum has a 

good anti-plasmodial activity.  

 

Packed cell volume (PCV) serves as an 

additional parameter for evaluating the antimalarial 

activity of a substance by determining its ability to 

prevent hemolysis caused by the invading Plasmodium 

parasite [24]. In this study, the PCV was measured to 

assess the effectiveness of the crude methanolic extract 

of G. hirsutum in preventing hemolysis resulting from 

an increase in parasitemia levels. Both doses of the 

crude extract of G. hirsutum led to a slight, albeit 

statistically insignificant, decrease in PCV. There was 

no significant difference in the initial and final PCV 

values among the groups treated with the alkaloidal 

extract. Anemia in malaria can arise from various 

mechanisms, including the clearance and/or destruction 

of infected red blood cells (RBCs), the clearance of 

uninfected RBCs, as well as erythropoietic suppression 

and dyserythropoiesis [25]. Each of these mechanisms 

has been associated with anemia caused by malaria in 

both humans and mice. The observed minor reduction 

in PCV could potentially be attributed to the presence 

of saponins in the extracts, as saponins are known to 

have hemolytic effects [26]. 

 

Treatment with crude aqueous extracts of G. 

hirsutum leaf at doses of 200mg/kg and 400mg/kg did 

not result in a significant difference in the weight of the 

animals between day 0 and day 4 of treatment. 

However, the untreated group exhibited a notable 

decrease in weight, which could be attributed to the loss 

of appetite, a common symptom of malaria [27]. In the 

chloroquine group, there was no significant difference 

in the weight of the treated animals. This effect could 

be attributed to the presence of active anti-malarial 

agents, which are expected to prevent weight loss in 

mice infected with P. berghei [28]. These agents 

demonstrated a significant prevention of weight loss 

across all dose levels, indicating the potential 

localization of appetite-suppressing components, 
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nutrients, and other immunomodulatory substances 

even at lower doses of this fraction [23]. 

 

The crude extract of G. hirsutum has been 

shown to possess a significant anti-inflammatory effect 

[29]. The presence of various secondary metabolites 

such as terpenoids, saponins, flavonoids, alkaloids, and 

tannins indicate that the plant extract may have 

medicinal qualities, including anti-inflammatory, 

analgesic, anti-diabetic, and anti-cholesterolemia effects 

[30]. Multiple studies have provided evidence for the 

anti-inflammatory properties of flavonoids, saponins, 

terpenes, and anthraquinones using different 

inflammation models [31]. It is possible that one or a 

combination of these secondary metabolites is 

responsible for the significant anti-inflammatory effect 

exhibited by the plant extract. For example, flavonoids 

are antioxidants that also possess anti-inflammatory 

properties due to their ability to inhibit enzymes 

involved in the production of inflammatory mediators 

[32]. 

 

The measurement of egg albumin-induced paw 

edema is widely accepted as a representation of the 

acute stage of inflammation and is commonly used in 

the discovery of potential anti-inflammatory drugs [33]. 

This model is particularly useful for assessing the 

effects of cyclooxygenase inhibitors and has been 

employed to evaluate the impact of nonsteroidal anti-

inflammatory drugs (NSAIDs), which inhibit 

prostaglandin synthesis. The initial stage of 

inflammation is characterized by the release of 

bradykinin, serotonin, and histamine, followed by the 

release of prostaglandins after three hours, which 

persists for approximately six hours post egg albumin 

challenge. The final stage involves the maximal 

vascular reaction, marked by the migration of 

leukocytes to the inflamed area [34].In this study, it was 

observed that the crude extract of G. hirsutum at dose 

levels of 200 mg/kg (48.34%) and 400 mg/kg (49.97%) 

reduced paw edema in rats. These findings suggest the 

anti-inflammatory potential of the crude extract by 

blocking the inflammatory mediators in the acute stage 

of inflammation, as well as potentially inhibiting the 

synthesis pathway of prostaglandins (PGs). 

 

This study observed a significant increase in 

the pain threshold of animals treated with the crude 

methanolic extract of G. hirsutum, indicating the 

involvement of peripheral pain pathways. The analgesic 

effect of the extract may occur through central 

mechanisms, including the opiate, dopaminergic, 

descending noradrenergic, and serotonergic systems, or 

through peripheral mechanisms that inhibit the 

production of prostaglandins, leukotrienes, and other 

endogenous substances involved in inflammation and 

pain. 

 

The crude leaf extract of G. hirsutum exhibited 

significant analgesic activity in both pain response time 

models used in the study. The concentrations of 

200mg/kg and 400mg/kg extended the response time of 

mice at 60 minutes after treatment, showing a 

significant difference compared to the untreated group 

but significantly lower than the response time of the 

animals in the standard drug group (11.33 ± 0.68s).The 

findings of our study indicate a notable potential for 

pain relief in the hot plate and tail flick models, 

suggesting that the analgesic activity of G. hirsutum 

resembles that of non-narcotic analgesics. Previous 

research has established the presence of flavonoids, 

terpenoids, saponins, tannins, and alkaloids in G. 

hirsutum. These phytochemicals, including tannins, 

saponins, flavonoids, and alkaloids, are bioactive 

compounds known for their diverse pharmacological 

effects which can include their effectiveness in pain 

management [35]. 

 

CONCLUSION 
The findings of this study demonstrate the 

promising antimalarial activity of the crude leaf extract 

of G. hirsutum. Additionally, the alkaloidal extract of 

M. senegalensis has shown potential as an analgesic, 

although its anti- inflammatory effect is moderate, 

possibly due to other phytochemicals present in the 

plant. Moving forward, it is crucial to isolate, identify, 

and characterize the active component responsible for 

these effects. Understanding the mechanism of action of 

this active component can also provide valuable 

insights for future research and potential development 

of synthetic analogues. Furthermore, further analysis of 

other phytochemical components in the plant can shed 

light on their therapeutic activity and their role in the 

plant's diverse pharmacological effects 
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