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Abstract

Background: Anti-inflammatory effect can be exerted by Carica papaya. Objective: The purpose of the
present study was to see the anti-inflammatory effect of ethanolic extract of Carica papaya leaves and
indomethacin in carrageenan induced rat paw edema animal model. Methodology: This was an animal
study carried out in the Department of Pharmacology at Dhaka Medical College, Dhaka, Bangladesh during
the period from July 2014 to June 2015 for a period of one (01) year. The leaves of Carica Papaya
collected from Botanical garden, Mirpur, Dhaka, Bangladesh. The animals were divided into four groups.
The animals were divided into four groups. In all the animals granuloma were induced by implantation of
autoclaved cotton pellet on the 1st day and they treated as follows: Group | were served as control that was
received normal saline. Group Il were received ethanolic extract of Carica Papaya leaves. Group Il were
received ethanolic extract of Carica Papaya leaves. Group IV were received indomethacin. On the 15" day
animals were anesthetized, implanted pellets were dissected out, dried at hit air oven and the final weights
were measured. Result: The experiment was carried out on 48 Long Evan Norwegian rats. Rats were
divided in 4 groups of six animals each. The mean increase of weight of cotton pellet was 48.06+1.02,
24.48+0.36, 22.42+0.56 and 18.02+0.43 in group I, 1, Il and 1V respectively. The inhibition of granuloma
formation was 49.06%, 53.35% and 62.51% in group I, I1l and IV respectively. Conclusion: In conclusion
the ethanolic extract of Carica Papaya leaves has effects on cotton pellet induced granuloma
formation in experimental rat. [Journal of Current and Advance Medical Research 2019;6(1):2-5]
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Introduction

Inflammation is tightly regulated by the body®.
Little inflammation could lead to progressive tissue
destruction by the harmful stimulus and
compromise the survival of the organism. Chronic
inflammation may lead to host diseases such as hay
fever, atherosclerosis and even cancer?. The cell
damage associated with inflammation acts on cell
membrane to release leukocyte lysosomal enzymes;
arachidonic acid is then liberated from precursor
compounds, and various eicosanoids are
synthesized®.  Cyclooxygenase  pathway  of
arachidonate metabolism produces prostaglandins,
which have a variety of effects on blood vessels and
on cells involved in inflammation. The
lipooxygenase pathway of arachidonate metabolism
yields leukotrienes, which have a powerful
chemotactic effect on eosinophils, neutrophils and
macrophages and promote broncho-constriction and
alteration in vascular permeability®.

Medicinal plants constitute an important natural
wealth of a country®. They play a significant role in
providing primary health care service to the rural
people. According to WHO herbal medicine
composed of medicinal plants that are still curing
diseases of an estimated 3.5 billion people of the
world as they can’t afford western pharmacological
drugs®.

Carica papaya have been used for medicinal
purposes’. The leaves are used for treatment of
fever, gonorrhea, syphilis, inflammation and as
dressing for foul wounds®. However there are only
few reports on the investigation into the biological
activity of the dried leaf extract. The relative lack of
information on the anti-inflammatory activity of
Carica papaya leaves is the motivation of taking
the issue as research. The purpose of the present
study was to see the anti-inflammatory effect of
ethanolic extract of Carica papaya leaves and
indomethacin in carrageenan induced rat paw
edema animal model.

Methodology

This was an animal study. This study was carried
out at the Department of Pharmacology, Dhaka
Medical College, Dhaka during the period from
July 2014 to June 2015 for a period of one (01)
year. The experiment was carried out on 48 Long
Evan Norwegian rats. They were collected from the
ICDDRB, Dhaka. The rats were of either sex,
weighing between 130 to 160 gm. The rats were
kept in the animal house of the Department of
Pharmacology at Dhaka Medical College, Dhaka,
Bangladesh. Rats of different groups were kept in
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different metallic cages. They were allowed to feed
on standard laboratory diet and to drink water ad
libitum. The plant material i.e. leaves of Carica
Papaya collected from Botanical garden, Mirpur,
Dhaka, Bangladesh. The plant was authenticated by
National Herbarium, Dhaka and a voucher
specimen was deposited. A voucher number was
obtained. The voucher number of it is 41888. The
leaves of Carica Papaya were cut into pieces
shade-dried and grounded to coarse powder and
then supplied to “Centre for Advanced Research in
Sciences (CARS)”, University of Dhaka for making
ethanolic extract. At CARS the leaves of Carica
Papaya was soaked in Ethanol (800) ml with
continuous shaking at 25.C for 3 days and filtered.
The organic extract was evaporated under vacuum
to obtain a semisolid residue (4.1gm). Indomethacin
powder  was collected from Novartis
pharmaceutical.

Cotton pellet induced granuloma animal model:
This is an established animal model to screen the
chronic anti-inflammatory activity of the drugs.
One sterile cotton pellet weighing 30 mg each was
implanted subcutaneously in one groin region of
each rat. Rats were fed with the respective drug
daily for 14 days along with free access to water
and food ad libitum. Later on the 15th day animals
were anesthetized, the cotton pellets were removed,
cleaned of the extraneous tissue and dried in a hot
air oven to a constant weight and the dry weight of
pellets were determined. The dry weight of the
granuloma was calculated by noting the difference
in the dry weight of the cotton pellets recorded
before and after implantation. The percentage
change of granuloma weight relative to control
group was taken as an index of chronic anti-
inflammatory activity. It was calculated by Percent
inhibition = 100 X (1 — Wt / Wc). Where, Wt =
difference in pellet weight in drug treated group.
Wec = difference in pellet weight in drug untreated

group.

Cotton pellet induced inflammatory granuloma:
The animals were divided into four groups. In all
the animals granuloma were induced by
implantation of autoclaved cotton pellet on the 1st
day and they treated as follows: Group | consisted
of 6 rats and were served as control that was
received normal saline in a volume of 0.6 ml orally
daily for 14 days. Group Il consisted of 6 rats and
were received ethanolic extract of Carica papaya
leaves at a dose of 50 mg/kg body weight orally
daily for 14 days. Group Il consisted of 6 rats and
were received ethanolic extract of Carica papaya
leaves at a dose of 100 mg/kg body weight orally
daily for 14 days. Group IV consisted of 6 rats and
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were received indomethacin at a dose of 5 mg/kg
body weight orally daily for 14 days. On the 15th
day animals were anesthetized, implanted pellets
were dissected out, dried at hit air oven and the
final weights were measured.

Statistical Analysis: All the results have been
expressed as mean plus/minus standard error of
mean (meant SEM). Significance of difference
between groups were assessed by using student’s t
test with P<0.05 considered as being significant.

Result

The chronic inflammation was induced by
implanting one autoclaved cotton pellet weighing
30 mg subcutaneously at the groin region of each
rat. The day of implantation was counted as day 1
and on the 15th day animals were anesthetized and
cotton pellet with granulation tissue were dissected
out, cleaned of extraneous tissue and dried in a hot

air oven to a constant weight and the dry weight of
the pellets were determined. The weights were
78.14+1.0 mg, 54.60+0.36 mg, 52.58+0.36 mg and
48.14+0.30 mg for group I, Il, I, IV respectively.
In the study the mean initial weight of cotton pellets
were 30.08+.02 mg, 30.12+0.04 mg, 30.16+0.03
mg, and 30.12+0.02 mg for group I, 1I, 11l and IV
respectively. The increase in weight of pellets of
ethanolic extract of Carica Papaya leaves 50
mg/kg, ethanolic extract of CP 100 mg/kg and
indomethacin 5 mg/kg body weight, treated group
were 24.48+0.36 mg, 22.42+0.56 mg and 18.02
+0.43 mg respectively. Where the increase in
weight of pellet in control group was 48.06+1.02
mg. The percentage inhibition of granuloma
formation were 49.06%, 53.35% and 62.51% as
compared to control, in ethanolic extract of CP 50
mg/kg, ethanolic extract of CP 100 mg/kg and
indomethacin 5 mg/kg treated groups respectively
(Table 1).

Table 1: Effects of ethanolic extract of Carica Papaya leaves, Indomethacin on cotton pellet induced

granuloma
Group Number Initial weight of Final weight of Increase in weight Inhibition of
of rats cotton pellet cotton pellet of cotton pellet granuloma
(mean £SEM) (mean £SEM) (mean £SEM) formation %
Group | 6 30.08+0.02 78.14+1.0 48.06+1.02
Group Il 6 30.12+0.04 54.60+0.36 24.48+0.36* 49.06%
Group Il 6 30.16+0.03 52.58+0.36 22.42+0.56* 53.35%
Group IV 6 30.12+0.02 48.14+0.30 18.02+0.43** 62.51%

*P<0.05 in a test of significance difference from control;**P<0.001 in a test of significance difference from control; Group I : 0.6
ml normal saline orally and served as control; Group Il : Ethanolic extract of Carica Papaya 50 mg/kg body weight orally; Group
111 : Ethanolic extract of Carica Papaya 100 mg/kg body weight orally; Group IV : Indomethacin 5mg/kg body weight orally

Discussion

Neutrophils also provide additional killing activities
by releasing antimicrobial peptides and proteins,
such as defensins, cathelicidin and iron binding
proteins®.  Neutrophils also release cytokines
including IL-1, IL-6, TNF-o, interferon y and
others. Such pro-inflammatory cytokines in turn
induce the liver to synthesize various acute phase
reactant proteins and also produce systemic
inflammatory responses like fever, leukocytosis.
The present study was carried out to evaluate the
anti-inflammatory effect of ethanolic extract of
Carica papaya leaves. Its anti-inflammatory effects
were tested on Long Evan Norwegian rats.

In the present work chronic inflammation was
induced. Chronic inflammation was induced by
implanting one autoclaved cotton pellet weighing
30 mg subcutaneously on one groin region of each
rat. The day of implantation was counted as day 1
and on the 15" day the animals were anesthetized
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and cotton pellets with granulation tissues were
dissected out. In this study, concomitant
administration of ethanolic extract of Carica
Papaya leaves and non-steroidal anti-inflammatory
drug one hour before carrageenan injection and
daily for 14 days reduced rat paw edema and weight
of granulation tissue. The reduction of rat paw
edema and weight of granulation tissue was
statistically significant in comparison to control

group.

Papaya when consumed regularly will ensure a
good supply of vitamin A and C, which are
essential for eyesight and can prevent early age
blindness in children?®. The fruit is a rich source for
different types of enzymes. Papain, vegetable
pepsin present in good amount in unripe fruit is an
excellent aid to digestion, which helps to digest the
protein in food at acid, alkaline or neutral
medium®. Thus it can be prescribed for dyspeptic
patients, as papain may help in the digestion of
proteins. The fermented papaya fruit is a promising
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antioxidant. It improves the antioxidant defensive
power in elderly patients. Ripe and unripe papaya
produce significant antibacterial activity against S.
aureous, B. cereus, E. coli, P. aeruginosa and Sh.
Flexneri. They also inhibit the growth of B. cereus,
E. coli, S. faecalis, S. aureus, P. vulgaris and Sh.
flexneri. The active ingredients of papaya is
flavonoid which is responsible for antibacterial
activity of papaya'?. Besides, cysteine proteinases,
papain, chymopapain, caracian and glycyl endo-
peptidase are other bioactive compounds of
papaya'®. It also has remarkable antiparasitic,
hepatoprotective, antioxidant and wound-healing
effect!®. Its fruit is also used in cosmetics for
healthy skin complexion. The unripe fruit is also
laxative and diuretic.

Cotton pellet granuloma is the most suitable method
for studying the efficacy of drugs against
proliferative phase of inflammation which by
subcutaneous implantation of cotton pellets’. The
dry weight of pellets correlates well with the
amount of granulomatous tissue'®. The extract of
Carica papaya produced significant inhibition of
granulomatous tissue formation. This indicates that
the extract can inhibit chronic inflammation in
which various types of cellular migration are
involved?'.

The present study provides an initial step in
demonstrating the anti-inflammatory effect of
ethanolic extract of Carica papaya leaves. The
obtained data support the basis for future use of
ethanolic extract of Carica papaya in traditional
system of medicine. The results obtained in this
experiment may not represent the exact effect.
Despite all these limitations, interpretation of the
results obtained in this study was made carefully
and cautiously.

Conclusion

In conclusion, this study has established the anti-
inflammatory effect of ethanolic extract of Carica
papaya leaves by showing the changes of cotton
pellet granuloma induced by it. Further basic and
clinical studies are required in order to identify the
exact active ingredient, determine the precise
mechanism of action and to examine the toxicity of
the extract.
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