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ABSTRACT
In the context of inflammation and immunity, there are fragmented and observational studies
relating the pharmacological effects of Mangifera indica leaves and its main active component-
mangiferin. Hence, this study aims to evaluate the anti-inflammatory effects of this leaf extract
(MIE) in comparison to Indomethacin on inflammed rats. The methanolic extract of Mangifera
indica leaves in different doses, Indomethacin and normal saline were orally administrated in
experimental and control groups of rats. Then acute inflammation was induced by
administration of 0.1 ml of 1% Carrageenan in sterile saline solution into the sub-plantar
surface of the right hind paw of each rat. Anteroposterior diameter of rat paw oedema was
measured at 0 hour and at the end of 3 hours of Carrageenan injection. In the group treated
with higher dose of methanolic extract of Mangifera indica leaves, acute inflammation in rats
was improved significantly. But in the group treated with lower dose acute inflammation was
not improved significantly in comparison to Indomethacin administered group. The methanolic
extract of Mangifera indica (MEMI) leaves has potential health benefits as it showed dose
dependent anti-inflammatory activity. The mangiferin in the MEMI leaves inhibits COX 2
enzyme and exerts the anti-inflammatory effects.
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INTRODUCTION

Inflammation is the immune response of body to
injury or infection. At the site of injury cells release
molecular signals that cause a number of changes in
the affected area. These are vasodilation, increased
blood flow, increased vascular permeability,

exudation of fluids containing protein like antibodies
and invasion by several different types of leukocytes
including granulocytes, monocytes and lymphocyte.
Neutrophils are the first leukocytes to appear at the
injured site1.

The occurrence of inflammatory disorder is seen
worldwide with no racial predilection. However, the
poor and developing countries are lacking proper
management of inflammatory diseases. As a result,
the prevalence of inflammatory conditions is
considerably high in developing countries like
Bangladesh. The anti-inflammatory drugs that are
now available includes non-steroidal anti-
inflammatory drugs, like indomethacin,
corticosteroids, gold, disease modifying anti-
rheumatic drugs (DMARD) such as methotrexate,
cyclosporine etc. Indomethacin is mostly used
worldwide as an anti- inflammatory drug2.

Carrageenan-induced inflammation has long been
used as an in vivo model of local inflammation.
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Carrageenan can stimulate through TLR4 signaling
pathways. It initiates an inflammatory response in
these cells that differs from a typical endotoxin effect
such as LPS stimulation in terms of the pathways
and gene products altered, suggesting that activation
of TLR2/6 and TLR4/6, the predominant pathways
through which carrageenan induces inflammatory
responses3.

Numerous communities employ herbal medicines
derived from medicinal plants to treat and avoid a
wide range of illnesses4. Plant barks, leaves, flowers,
and other parts have been utilized in medicine. The
similar chemicals found in plants have just lately been
used to generate synthetic pharmaceuticals5.
Medicinal plants are a significant source of
biologically active natural chemicals and are used as
an alternate and/or supplementary treatment method
due to their extensive pharmacological, therapeutic,
and other biological properties6.

Given the recent increase in microbial infections in
humans, scientists have turned their attention to
medicinal plants as low-cost and efficient forms of
treatment7. Due to the development of microbial
resistance to numerous antibiotics, the utilization of
extracts and bioactive chemicals produced from
medicinal plants has expanded8. Plant-based
medicines are garnering popularity because of their
minimal toxic effects and negligible health
consequences9.

Several Mangifera species have been discovered to
offer therapeutic benefits as antidiabetic, antiviral,
antibacterial, anti-Alzheimer, antioxidant, and
anticancer agent10. Furthermore, this has a wide range
of bioactive compounds, including vitamins A and
C, protein, carotenoids, benzoic acid, gallic acid,
carbohydrates, fiber, minerals, and phenolic
compounds (such as iriflophenones, quercetin,
catechin, and gallotannins). Several pharmacological
actions are hypothesized to originate from these
bioactive molecules11.

Mangiferin (C19H18O11), a natural glucoxanthone,
is one of the major bioactive compounds present in
different parts of M.indica, including the leaves, barks,
and peels, as well as many other plants12. Mangiferin
has been shown in numerous studies to have a wide
spectrum of biological actions, making it a viable
agent for the food and pharmaceutical sectors. It offers

several health-promoting properties, such as anti-
inflammatory, antiviral, immunoregulatory, and
anticancer capabilities13.

The side effects of the currently available anti-
inflammatory drugs pose a major problem during
their clinical uses. Therefore, the development of
newer and more potent anti-inflammatory drugs with
lesser side effects is necessary14.

METHODS

This experimental study was carried out at the
Department of Pharmacology, Dhaka Medical
College, Dhaka during the period from July 2015 to
June 2016. Sample size was 28 Long Evan Norwegian
rats. Rats were divided into 4 groups, 7 rats each for
each group of treatments. The experimental rats were
of either sex, weighing between 150 to 200gm. They
were allowed to feed on standard laboratory diet
and to drink water ad libitum. The animals were
maintained at room temperature under condition of
natural light and dark schedule. The leaves of
Mangifera indica were cut into pieces, shade-dried
and grounded to coarse powder. The leaves of
Mangifera indica was soaked in methanol (900ml)
with continuous shaking at 25.C for 3 days and
filtered. The organic extract was evaporated under
vacuum to obtain a semisolid residue (10g). The
methanolic extract of Mangifera indica leaves was
given orally by nasogastric tube at doses of 200 mg/
kg body weight and at a dose of 500 mg/kg body
weight. Indomethacin was given orally at a dose of
10 mg/kg body weight as standard anti-
inflammatory drugs. The group of rats given only
saline solution was served as control group. After
one hour of drug administration, 0.1 ml of 1%
Carrageenan in sterile saline solution was injected
into the sub-plantar surface of the right hind paw
for the production of acute inflammation. Antero-
posterior diameters of paw was measured by slide
calipers at zero hour and at the end of three hours of
carrageenan injection. Progress of the inflammatory
exudative lesion - oedema was assessed by
measuring the maximum linear cross section of the
joint at zero hour and at the end of three hours.

Experimental design: Carrageenan induced rat paw
edema in control group (Group I) and experimental
group (Group II, III, IV) (Fig.-1)
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Fig.-1: Design of experiment for acute inflammation
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RESULTS

The mean initial antero-posterior diameter of rat paw
of control group (group I) and experimental group
(group II, III, IV) were 3.86+0.03 mm, 3.82±0.04 mm,
3.81±0.02 mm and 3.84±0.02 mm respectively. The
mean antero-posterior diameter of rat paw of control
group (group I) and experimental group (group II, III,
IV) after 3 hours of carrageenan injection were

7.49±0.03 mm, 5.86±0.03 mm, 5.49±0.04 mm and
5.39±0.03 mm respectively. The percentage of
inhibition of edema was in case of Indomethacin
57.3%, in case of test extract (200 mg/kg) 43.8%, in
case of test extract (500 mg/kg) 53.7%. The extract
showed dose dependent anti-inflammatory activity,
which was found to be statistically significant at
higher concentration.

Table I: Comparison between Control group and Experimental group (500 mg/kg body wt. of methanolic extract of

Mangifera indica leaves) (n=7)

Group Group I Group III P value

Control group  Experimental group

Initial antero-posterior diameter (mm)(mean + SEM) 3.86±0.03 3.81±0 .02 0.12

Antero-posterior diameter after 3 hrs of carrageenan (mm) 7.49±0.03 5.49±0 .04 0.04

(mean±SEM)

Table II: Comparison between Control group and Experimental group (Indomethacin 10mg/per kg body weight)

(n=7)

Group Group I Group IV

Control group Experimental group P value

Initial antero-posterior diameter (mm)(mean + SEM) 3.86 + 0.03 3.84 + 0.02 0.09

Antero-posterior diameter after 3 hrs of carrageenan 7.49 + 0.03 5.39 + 0.03 0.02

 (mm)(mean ±SEM)
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Table III: Comparison between 2 Experimental groups (200 mg/kg body wt and 500 mg/kg body wt methanolic

extract of Mangifera indica leaves) (n=7)

Group Group II Group III P

Experimental group Experimental group  value

Initial antero-posterior diameter (mm)(mean±SEM) 3.82±0.04 3.81±0.02 0.08

Antero-posterior diameter after 3 hrs of carrageenan (mm) 5.86±0.03 5.49±0.04 0.05

 (mean±SEM)

P value 0.04 0.05

Table IV: Comparison between 2 Experimental groups (500mg/kg body wt. of methanolic extract of Mangifera

indica leaves and Indomethacin 10mg/per kg body weight) (n=7)

Group Group III Group IV P

Experimental group Experimental group value

Initial antero-posterior diameter (mm)(mean ± SEM) 3.81±0.02 3.84±0.02 0.06

Antero-posterior diameter after 3 hrs of carrageenan (mm) 5.49±0.04 5.39±0.03 0.04

(mean±SEM)

P value 0.05 0.04

Fig.-1: Bar diagram showing initial, after 3 hour of
carrageenan injection & increment of antero-posterior
diameter of rat paw
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DISCUSSION

The present study was carried out to evaluate the
anti-inflammatory effect of methanolic extract of
Mangifera indica leaves. Its anti-inflammatory effects
were tested on Long Evan Norwegian rats. The crude
methanolic extract showed presence of chemical
constituent with presence of mangiferin. The
methanolic extract of mangifera indica leaves is
devoid of toxicity up to 5 g/kg in Long Evan
Norwegian rats. Carrageenan induced rat paw
edema was taken as a prototype of exudative phase
of acute inflammation. Inflammatory stimuli like

microbes, chemicals and necrosed cells activate the
different mediator systems through a common trigger
mechanism. The development of carrageenan
induced edema is believed to be biphasic. The early
phase is attributed to the release of histamine and
serotonin and the delayed phase is sustained by the
leukotrienes and prostaglandins15. In case of
carrageenan induced acute rat paw edema technique:
the percentage inhibition of edema- in case of
standard (Indomethacin; 10 mg/kg) is 57.3%, in case
of test extract (200 mg/kg) is 43.8%, in case of test
extract (500 mg/kg) is 53.7%. The extract showed dose
dependent anti-inflammatory activity, which was
found to be statistically significant at higher
concentration, 500 mg/kg, in acute carrageenan
induced rat paw oedema model. The extract as well
as indomethacin showed anti-inflammatory activity.
The present study shows that the activity profile of
extract at 500 mg/kg closely resembled to that of
Indomethacin (standard drug). However, this activity
was less potent as compared to indomethacin in low
dose extract. This activity appears not to be significant
in early phases of acute inflammation. Thus, extract
shows anti- inflammatory activity at various acute
phases of inflammation16.
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CONCLUSION

Mangifera indica is a unique source of various types
of compounds having diverse function. This study
has revealed the anti-inflammatory effect of
methanolic extract of Mangifera indica leaves. Anti-
inflammatory drugs have many adverse effects but
methanolic extract of Mangifera indica leaves have
less significant side effects. Therefore, it can be used
as alternative medicine for its easy availability, cost
effectiveness and minimum side effects. However,
extensive basic and clinical studies are required in
order to identify the exact active ingredient responsible
and to determine the precise mechanism of action.
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