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ABSTRACT 

Mangifera indica stem bark is traditionally used in management of fever especially in meru community of 

Kenya though its antipyretic activity is not yet evaluated. The present study aim was to evaluate the 

phytochemical constituents and antipyretic activity of the methanolic extract of Mangifera indica. The 

standard methods were used to qualitatively analyze the phytochemicals revealing the presence of 

carbohydrates, tannins, saponins, flavonoids, alkaloids, quinones, cardiac glycosides, terpenoids, phenols, 

coumarins, steroids and acids. Fever was induced by injecting distilled turpentine in the left dorsal hind 

paw of the rats. The test groups were treated by administering Mangifera indica extract in three dose levels 

of 50, 100 and 150mg/kg body weight. The rectal temperature was taken at an interval of one hour after 

treatment with plant extracts and the data obtained was analyzed using ANOVA to give the descriptive 

statistics and summarized data in terms of means ±SEM. This was followed by Tukey’s post hoc test for 

comparing the means separation. The data analysis was set at 95% confidence level with statistical 

significance of P ≤ 0.05. The data was analyzed and results presented in graphs and tables. The percentage 

change in rectal temperature of the 50, 100 and 150mg/kg body weight dose levels at 4th hours after 

administration of the plant extract were 3.13, 3.93 and 4.10% respectively. The result obtained from this 

research suggest that the methanolic stem bark extract of Mangifera indica could be used in management 

of fever associated with various diseases.  

Keywords: Mangifera indica, Methanolic, Antipyretic, fever. 

 
INTRODUCTION 

Body temperature sometimes can rise above the normal ranges and this condition is referred to as a fever. 

Fever is a symptom of various diseases. Febrile conditions can alter metabolic function, increase oxygen 

and fuel demand and lead to lesions developments in the neurologic tissues [1]. Severe cases of febrile 

conditions are associated with hyperpyrexia where the body temperature rises above 41.5⁰C [1]. 

Hyperpyrexia can lead to body heat exhaustion, heat stroke and if not managed, it is associated with death 
[2]. Febrile illnesses are also associated with teratogenesis [3].  

Fever development is a beneficial body mechanism to fight infection but febrile illness management leads 

to good prognosis. Drugs commonly used in fever management are known to inhibit prostaglandin 

synthesis which can lead to interference with various body functions. Therefore, there is a need to search 

for alternative compounds which can manage fever by utilizing different mode of action or by being more 

specific to receptors leading to minimal side effects associated with conventional drugs. Alternative 

medicine utilizes various plant materials in management of fever [4, 5].  

Mangifera indica belongs to the family Anacardiaceae. It is an evergreen tree and can grow to attain a 

height of 10 – 45 meters. The Meru community name for this plant is ‘Muembe’. The plant originated 

from Asia but it is now found in many parts of tropics and subtropics [6]. The bark of this plat is used in 

the Meru community to treat diseases such as pneumonia, toothache, stomachache, cough, chest pain and 

wound [7]. This study was to evaluate the antipyretic activity of methanolic stem bark extract of Mangifera 

indica in search for alternative antipyretic compounds. 

MATERIALS AND METHODS 

Experimental animals 

Male Wistar albino rats aged 2 – 4 months with a body weight of approximately 115 -120 grams were used 

in testing the plant extract antipyretic activity. The animals were housed at the animal laboratory, 

Department of Biochemistry and Biotechnology, Kenyatta University. The study protocol for handling 
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the laboratory animals was approved by the ethical committee of 

Zoological Sciences department, Kenyatta University. The Wistar 

albino rat were housed in wire meshed cages measuring approximately 

30 × 30 × 30cm which were placed on a 0.75m raised surface in the 

experimental animal house at Kenyatta University. The animal house 

ambient temperature was maintained at 25 ± 2⁰C, with a 

photoperiodicity of 12 hours and humidity range of 35 – 60%. Thirty 

experimental animals were used in this study and they were housed in 

separate cages, with each cage labeled with cage numbers (one to six) 

and having five animals. Wood shavings beddings in the cages were 

replaced on daily basis. The animals had an access to standard rodent 

pellets supplied by Unga limited, Kenya and water ad libitum. All 

Wistar albino rats were clinically observed on daily basis for mortality, 

morbidity and any physical abnormality before the commencement of 

the study.  

Experimental design 

For antipyretic activity testing of the plant extract, thirty Wistar albino 

rats were used. The six animal cages were labeled as: - normal control, 

negative control, positive control, experimental A, B and C group. The 

normal control group rats were peritoneally administered with 0.5ml of 

dimethyl sulfoxide (DMSO) only. Fever was induced in the negative 

control, positive control, and experimental group A, B and C rats using 

distilled turpentine. The positive control group was intraperitoneally 

administered with aspirin to control the induced fever. The 

experimental groups A, B and C rats and mice were intraperitoneally 

administered with 50, 100 and 150mg/Kg of the methanolic Mangifera 

indica stem bark extracts respectively to manage induced fever. 

Antipyretic activity 

The antipyretic activity of methanolic stem bark extract of Mangifera 

indica was established against turpentine induced pyrexia in rats 

according to the standard protocol [8, 9]. After overnight fasting, the 

Wistar albino rats were divided into 6 groups of 5 rats each. The normal 

control group (Group I) was intraperitoneally administered with 5ml of 

10% dimethyl sulfoxide (DMSO). Pyrexia was induced through 

intraperitoneal administration of 20% distilled turpentine. Group II 

animals served as a negative control group and were treated with 

normal saline 2ml/Kg orally after pyrexia induction. The positive 

controls (Group III) were treated with Aspirin (100mg/Kg body weight) 

after fever induction using 20% turpentine. The experimental groups 

(IV, V and VI) were treated with 50, 100 and 150mg/Kg concentration 

of methanolic stem bark extract of Mangifera indica respectively after 

fever induction by administration of turpentine intraperitoneally (Table 

1). 

Table 1: Antipyretic activities and treatment evaluation protocol 

Animal groups Treatment 

I (Normal control) 10% DMSO (5ml) 

II (Negative control) Turpentine+10% DMSO 

III (Positive control) Turpentine +Aspirin (100mg/kg bw) 

IV (Experimental A) Turpentine + Plant extracts (50mg/kg bw) 

V (Experimental B) Turpentine + Plant extract (100mg/kg bw) 

VI (Experimental C) Turpentine +Plant extract (150mg/kg bw) 

Key: bw- body weight; 20% turpentine 

The body temperature of the rats was measured by inserting a lubricated 

digital clinical thermometer into the rectum (about 3cm) of the animal 

model. The Wistar albino rat body temperature was recorded over the 

first hour prior to fever induction and recorded at an interval of 20 

minutes. The animals with a rectal temperature increase of at least 0.8⁰C 

after fever induction were included in the antipyretic study. The body 

temperature of each animal in group II – VI was recorded one hour after 

pyrexia induction. The rectal body temperature of the rat before and 

after treatment with both conventional antipyretic drug and the 

methanolic stem bark extract of Mangifera indica were compared and 

the rectal temperature percentage change using the formula described 

in previous studies [10, 11]. 

% change in rectal temperature =
𝐵 − 𝐶𝑛

𝐵
𝑋 100 

Where; 

B – Rectal temperature after one hour of fever induction using 

turpentine 

Cn – Rectal temperature after drug administration 

Qualitative phytochemical screening 

The standard protocols for determining the qualitative presence or 

absence of phytochemical compounds present in the plant sample were 

used12. The phytocompounds tested include: -alkaloids, carbohydrates, 

flavonoids, anthocyanin and betacyanin, saponins, phenolics, tannins, 

quinones, coumarins, glycosides, cardiac glycosides, terpenoids and 

steroids. 

Statistical analysis 

The values of the parameters used to ascertain the antipyretic activity 

of the selected plants such as the changes in rectal temperature were 

analyzed using analysis of variance (ANOVA) to give the descriptive 

statistics to summarize the data in terms of mean ± SEM. The 

quantitative data obtained on the change in rectal temperature were 

collected and recorded in a MS – Excel. The data was subjected to 

descriptive statistics using version 17.0 of the Minitab statistical 

software package (Minitab Inc., 2017). The data was then analyzed by 

Analysis of Variance (ANOVA) and this was followed by Tukey’s post 

hoc test for comparing the means separation. The data analysis was set 

at 95% confidence level with statistical significance of P ≤ 0.05. All 

quantitative and qualitative data was analyzed results were presented in 

graphs and tables.  

RESULTS 

Antipyretic activities of methanolic stem bark extract of M. indica  

One hour after the administration of the methanolic stem bark extract 

of the M. indica, there was a significance difference in the rectal 

temperature of the animal models treated with a conventional 

antipyretic drug (Aspirin) and varying dosage of the methanolic stem 

bark extract of M. indica (50, 100 and 150Mg/Kg) with a P value = 

0.00, P < 0.05. The methanolic stem bark extract dosage of 50mg/Kg 

antipyretic potential was significantly different in relation to the 

conventional drug (Aspirin). The percentage change from the initial 

rectal temperature for the rat model in normal control group, negative 

control group, positive control, group, experimental groups A, B and C 

was - 0.16, - 0.26, 0.67, 0.46, 0.61 and 0.82% respectively (Figure 1; 

Table 2). 

Two hours upon the administration of the methanolic stem bark extract 

of M. indica, there was a significance difference in the rectal 
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temperature change of the animal models in the normal group, negative 

control group, positive control group and experimental groups A, B and 

C with a P = 0.00. p < 0.05 but the rectal temperature change between 

the positive control group and the experimental test groups A, B and C 

were not significantly different. (Table 2). The percentage change in 

rectal temperature change in the normal group, negative control group, 

positive control group and the experimental groups A, B and C was -

0.16, -0.31, 1.75, 1.23, 1.28 and 1.69% respectively (Table 2; Figure 

1). The three different dosages of the methanolic stem bark extract of 

M. indica were effective in management of fever after 2 hours (Table 

2).  

Three hours after the administration of the methanolic stem bark extract 

of the M. indica, there was a significance difference in the rectal 

temperature among the animals in normal group, negative control 

group, positive control group and experimental groups A, B and C with 

a P = 0.00, p < 0.05 (Table 2). The percentage change in rectal 

temperature change in the normal group, negative control group, 

positive control group and the experimental groups A, B and C was -

0.27, -0.16, 3.00, 2.36, 2.45 and 2.87% respectively (Table 2; Figure 

1). The rectal temperature in group treated with conventional drug and 

50, 100 and 150mg/Kg of the methanolic stem bark extract of M. indica 

had no significance different (Table 2).  

Four hours after the administration of the methanolic stem bark extract 

of M. indica, there was a significance difference in the rectal 

temperature among the animals in normal group, negative control 

group, positive control group and experimental groups A, B and C with 

P = 0.00, p < 0.05 (Table 4.5). The percentage change in rectal 

temperature change in the normal group, negative control group, 

positive control group and the experimental groups A, B and C was -

0.32, 0.21, 3.91, 3.13, 3.93 and 4.10% respectively (Table 2; Figure 1). 

The three dosages of 50, 100 and 150mg/Kg did not have any 

significant different in antipyretic potential with the conventional drug 

(Aspirin) used in this experiment (Table 2). The phytocompounds 

present in methanolic stem bark extract of Mangifera indica is as 

indicated in table 3. 

 

Table 2: Antipyretic activities of methanolic stem bark extract of Mangifera indica. 

Groups Treatment 1hr 2hr 3hr 4hr 

Normal control DMSO 100.16+0.16ab 

(-0.16) 

100.16+0.11a 

(-0.16) 

100.27+0.23a 

(-0.27) 

100.32+0.16a 

(-0.32) 

Negative control Turpentine+ DMSO 100.26+0.26a 

(-0.26) 

100.31+0.05a 

(-0.31) 

100.15+0.10a 

(-0.16) 

99.79+0.10a 

(0.21) 

Positive control Turpentine+ Aspirin 99.33+0.13c 

(0.67) 

98.25+0.28b 

(1.75) 

97.01+0.29b 

(3.00) 

96.09+0.22c 

(3.91) 

Experimental A Turpentine+ M. indica 50mg/kg  99.54+0.05bc 

(0.46) 

98.77+0.15b 

(1.23) 

97.64+0.12b 

(2.36) 

96.87+0.14b 

(3.13) 

Experimental B Turpentine+ M. indica 100mg/kg  99.39+0.10c 

(0.61) 

98.73+0.14b 

(1.28) 

97.55+0.17b 

(2.45) 

96.07+0.24c 

(3.93) 

Experimental C Turpentine+ M. indica 150mg/kg  99.18+0.05c 

(0.82) 

98.31+0.10b 

(1.69) 

97.13+0.14b 

(2.87) 

95.90+0.11c 

(4.10) 

F value 

P value 

 9.54 

0.000 

35.52 

0.000 

64.97 

0.000 

140.76 

0.000 

Values are expressed as Mean ± SEM for five animals per group. Statistical comparison were made within a column and values with different 

superscript are significantly different by one-way ANOVA followed by Turkey’s post hoc test (p < 0.05). Turpentine =20%; Aspirin = 100 

mg/kg body weight and DMSO used as the vehicle. 

 

Figure 1: The percent change in rectal temperature after administration of methanolic stem bark extract of Mangifera indica 
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Table 3: Qualitative phytochemical composition of methanolic stem 

bark extract of Mangifera indica 

Phytochemicals MeOH stem bark extract of 

Mangifera indica 

Carbohydrates + 

Tannins + 

Saponins + 

Flavonoids + 

Alkaloids + 

Anthocyanin and betacyanin - 

Quinones - 

Glycosides - 

Cardiac glycosides + 

Terpenoids ++ 

Triterpenoids  - 

Phenols ++ 

Coumarins + 

Steroids + 

Acids ++ 

KEY: + = trace, ++ = moderate, +++ = intense, - = not present 

DISCUSSION 

The aim of the study was to determine the antipyretic activity of the 

methanolic extract of Mangifera indica stem bark. The antipyretic 

activity was evaluated against distilled turpentine pyrexia induced male 

Wistar rats. Turpentine commonly used in fever experimental studies 

is a pyrogen which induces fever by initiating the synthesis and release 

of the endogenous pyrogens from host phagocytic cells especially the 

pro-inflammatory cytokines. The release of pyrogens is associated with 

increased levels of prostaglandins E2 in the hypothalamus 

thermoregulatory center which leads to elevated body temperature [13]. 

Turpentine leads to strong acute phase fever because it is associated 

with local inflammation in the experimental animals after 

administration [14]. To induce pyrexia, the experimental rats were 

injected with 20ml/kg body weight of distilled turpentine after which 

the animals with rectal temperature change ≥ 0.8⁰C after 1 hour were 

considered for study [15, 16].  

Exogenous and endogenous pyrogens are known to induce fever 

production. Exogenous pyrogens are product commonly originating 

from the bacteria cell wall breakdown includes the lipopolysaccharide 

(LPS). Cytokines are endogenous pyrogens associated with fever 

production. Cytokines including the interleukins-1, 6 and tumor 

necrotic factor – α (TNF-α) are fever signaling molecules because they 

activate the cyclooxygenase – 2 pathways increasing the production of 

prostaglandin E2 (PGE2). Increased prostaglandin E2 (PGE2) production 

is associated with activation of the prostaglandin E2 hypothalamic 

receptors [17]. Lipopolysaccharides induces fever by binding to the toll 

– like receptor 4 (TLR4) commonly found in macrophages, neutrophils 

and dendritic cells hence stimulating an increased synthesis of 

prostaglandin E2. Prostaglandin E2 which is capable of crossing the 

blood brain barrier leads to fever initiation [18]. 

Exogenous pyrogens such as amphetamines, lipopolysaccharides, 

Sulphur and turpentine are known to induce fever by acting on the 

immune cells like the macrophages and monocytes leading to release 

of proinflammatory cytokines like interleukin – 1 (IL-1), interleukin – 

6 (IL-6) and tumour necrosis factor α (TNF-α). The proinflammatory 

cytokines are endogenous pyrogens [18]. Turpentine regulates 

interaction of IL-1 with IL-1 type receptor 1(IL-1r1) resulting to 

increased IL-6 production which leads to fever induction [13]. 

Turpentine is preferred in pyrexia studies since experimental animals 

do not develop tolerance against turpentine as compared to another 

pyrogen [19]. 

Four hours after the test period, it was observed that methanolic 

Mangifera indica stem bark extract was associated with antipyretic 

activity in turpentine fever induced rats. Methanolic stem bark extract 

of M. indica dose level of 150mg/kg body weight had greatest rectal 

temperature change of 4.10% which was comparable to the rectal 

temperature change (3.91%) associated with Aspirin. The study finding 

supports previous studies results which associates various medicinal 

plants with antipyretic activity in turpentine fever induced laboratory 

animals. Previous studies on the antipyretic activity of P. kotschyi 

methanolic leaves extract indicates substantial antipyretic activity in 

rats after fever induction using amphetamine and brewer’s yeast [19]. 

Previous studies demonstrated that Diaspyros lotus organic and crude 

methanolic fraction extracts is associated with antipyretic activity in 

mice following brewer’s yeast intraperitoneal administration [21]. 

The Non – steroidal anti-inflammatory drugs (NSAIDs) like aspirin and 

paracetamol are the common drugs of choice for febrile condition 

management. Non – steroidal anti-inflammatory drugs antipyretic 

activity is associated with their capability to block the enzyme 

cyclooxygenase pathway thereby inhibiting prostaglandins synthesis 
[22]. They are capable of inhibiting hypothalamus prostaglandin 

biosynthesis [23]. Inhibition of the enzymes prostaglandin synthase and 

cyclooxygenase inhibits biosynthesis of PGE2 in the hypothalamus [24]. 

Methanolic extract of Mangifera indica stem bark antipyretic activity 

was comparable to that of aspirin in this study, suggesting mimicry of 

aspirin action of the bioactive components of the extract. Previous 

studies have established that the DCM stem bark extract of plants like 

A. nubica, A. Senegal and A. nilotica are associated with high selective 

COX-2 inhibition properties [25]. Therefore, the antipyretic activities of 

methanolic extracts of Mangifera indica stem bark may be linked to 

interruption of hypothalamus prostaglandin synthesis resulting from 

inhibition of both the prostaglandin synthase and/or cyclooxygenase 

enzymes. However, various alternative mechanisms may be involved 

in blocking fever.  

Methanolic extracts of Mangifera indica stem bark after intraperitoneal 

administration to turpentine fever induced Wistar rats demonstrated a 

dose dependent response. This is in agreement with dose dependent 

antipyretic activity response observed in brewer’s yeast fever induced 

Wistar rats associated with alkaloid extract fraction of H. zeylanica [26]. 

Capparis zeylanica Linn extract in brewer’s yeast fever induced 

experimental rats also demonstrated a dose dependent antipyretic 

activity [27]. The dose dependent antipyretic activity of methanolic 

extract of Mangifera indica stem bark could be explained with passive 

diffusion of the plant active compounds across the cell membrane in 

the peritoneal cavity 

The Mangifera indica Methanolic extracts resulted to fever reduction 

in time and dose – dependent manner. This could be associated with the 

fact that in low doses leads to insufficient low plasma concentration of 

the pharmacologically active phytocomponents. Time – dependent 

antipyretic activity can be explained with time required to transport 

bioactive phytochemicals across the peritoneum cavity [28]. The dose 

and time dependent antipyretic activities were also observed in study 

carried out to evaluate the antipyretic activities of both Acacia 

hydaspica ethyl acetate and methanolic extracts in brewer’s yeast fever 

induced Sprague Dawley rats [29]. The antipyretic activities study of 

Carissa edulis methanolic: dichloromethane root barks extracts also 

demonstrated dose – dependent pharmacological activity on turpentine- 

induced pyrexia rats [13]. Similarly, Kigelia africana and acacia hockii 

demonstrated dose – dependent antipyretic activities in a study 

involving turpentine – induced pyrexia rats [30].  

The study dosage levels are in consistence to what has been used in 

previous studies. Ethanolic extract of Pseudocedrella kotschyi 

antipyretic activities studies in rats also involved dose levels of 50, 100 

and 150mg/kg body weight, while methanolic extract of Diospyros 

lotus was evaluated using dose levels of 50 and 100mg/kg body weight 
[20, 21]. 
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It was observed that lower doses of methanolic extracts of M. indica 

stem bark at dose levels of 50 and 100mg/kg body weight were less 

effective compared to higher dose of 150mg/kg body weight. This 

could be due to inactivation and fast metabolism of pharmacologically 

active compounds at lower concentrations or active principle(s) 

insufficient concentration at lower doses. 

The methanolic extracts of M. indica antipyretic effectiveness are less 

in the first two hours in relation to the effectiveness observed in the 

third and fourth hours. Antipyretic activities of methanolic extract of 

Mangifera indica at dose levels of 50, 100, and 150mg/kg body weight 

was 1.23, 1.28 and 1.69% at the end of 2nd hours respectively while at 

the end of 4th hour it was 3.13, 3.93 and 4.10% respectively. This could 

be explained by the fact that some of the phytocompounds must 

undergo some biotransformation before they can be able to achieve 

some antipyretic activity. The high dose level of 150mg/kg body weight 

was more effective in rectal temperature reduction after 4 hours. This 

was a clear indicator that methanolic stem bark extract of Mangifera 

indica contains bioactive compounds which are capable of crossing the 

brain blood barrier thereby inhibiting biosynthesis of prostaglandins 

and/or other substances that stimulate production of antipyretic 

substances such as the glucocorticoids and arginine vasopressin [14, 32]. 

This is a clear demonstration to suggest that the plants extracts are 

capable of mimicking the action of the aspirin and can offers a better or 

equal prostaglandins biosynthesis blockage. This also can demonstrate 

the effectiveness of the plants extracts to inhibit other fever blockage 

mechanisms. Sudden rectal temperature decline associated with plants 

samples treatments suggests some advantage over the conventional 

drug (aspirin). 

Methanolic extracts of M. indica qualitative phytochemical analysis is 

associated with some of the phytocompounds associated with 

antipyretic potential like alkaloids, flavonoids, phenolics, saponins, 

steroids and terpenoids. Some of these phytochemicals can be able to 

prevent prostaglandins and/or increases body antipyretic components 

through inhibition of the cyclooxygenase enzyme action [33]. Steroids, 

alkaloids, tannins and terpenoids are associated with inhibition 

prostaglandin synthase while flavonoids are associated with inhibition 

of arachidonic acid peroxidation and tumor necrosis factor – α. Tumor 

necrotic factor – α is associated with stimulation of PGE2 synthesis 

which results to fever. Flavonoids antipyretic activity results from 

suppression of TNF –α [34]. They are also associated with reduction of 

prostaglandins levels hence inhibiting the peroxidation of arachidonic 

acid resulting to antipyretic activity [35]. Presence of flavonoids in 

methanolic extracts of M. indica in this study could contribute to the 

antipyretic activity.  

Previous studies have associated alkaloids with some antipyretic 

activity. Alkaloids isolated from the Hunteria zeylanica indicated some 

antipyretic activity in experimental animals’ studies [26]. Alkaloid 

presence in methanolic extracts M. indica may be responsible for 

antipyretic activity observed in this study. 

Saponins isolated from methanolic Mangifera indica plant extracts 

could be responsible for inhibiting prostaglandin biosynthesis. 

Saponins inhibit both cyclooxygenase and phospholipase A2 enzymes 

involved in pyrexia development [30, 36, 37]. Different saponins act 

synergistically to exhibit antipyretic activity in experimental animals’ 

studies [38]. Previous study involving ethanolic extracts of Asparagens 

racemosus ethanolic extracts linked its antipyretic activity to saponins 
[39].  

Most antipyretics compounds down regulate the activity of the 

cyclooxygenase enzyme. Others reduce the production of the 

proinflammatory markers resulting to enhanced anti-inflammatory 

signals either in injured tissues or hypothalamic antipyretic signals. The 

methanolic extract M. indica indicated some antipyretic activity on the 

turpentine induced fever in mice. This is a clear indication that the 

phytochemical compounds found in dichloromethane and methanol 

extracts of this plant’s parts interfere with the activity of the 

cyclooxygenase and also proinflammatory cytokines like the 

interleukins – 1, Interleukin – 6 (Il - 6) and the Tumor necrotic factor – 

α (TNF – α) release hence the antipyretic activity. 

CONCLUSION 

The result of this study indicates that the methanolic stem bark extract 

of Mangifera indica possesses substantial antipyretic activity. The 

antipyretic activity of the methanolic stem bark extract of the 

Mangifera indica can be associated with the phytochemical 

compound’s constituents identified in the study. 
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