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The anti-inflammatory activity of methanol extract of hibiscus sabdariffa in comparison with most widely used nonsteroidal anti-inflammatory drug was studied in 25 adult albino rats. Acute inflammation was induced using 0.1 ml
of egg albumin and was treated with 100, 200 and 400 mg/kg of the extract and aspirin (200 mg/kg). The sizes of the
right hind paw of the twenty five rats were measured by threading a measuring tape around the foot for 2 hours.
Results showed that 400 mg/kg of hibiscus extract significantly reduced (P<0.05) the paw size edema at 60 minutes
(24.8±0.17) compared to aspirin (27.4±0.11). Aspirin showed late rapid onset of reduction of the paw size edema at
90 minutes (17.2±0.16). There was percentage inhibition (48, 60, 95 and 96%) after treatment with 100, 200 and 400
mg/kg of hibiscus sabdariffa and aspirin (200 mg/kg) but percentage inhibition was more prominent only at high
dose concentration of extract (400 mg/kg) and aspirin. Data suggest that the anti-inflammatory activity of extracts is
concentration dependent and also as potent as aspirin.
Keyword: Hibiscus sabdariffa, aspirin, egg albumin, inflammation, anti-inflammation.

1. Introduction
From the ages past, edible plants had been
therapeutic to different ailments. Roselle
(hibiscus sabdariffa) or “Yakuwa/Karasu” in
Northern Nigeria is an annual herb commonly
cultivated in Borno State of Nigeria [1]. The
aqueous calyx extract is consumed as a local
drink “zobo” whereas the young shoots and
leaves are eaten as vegetables. Studies have
shown hibiscus flowers induced gastric acid
secretion, [1] employed as an antihypertensive
agent [2], possessed diuretic properties [3-4],
increased antidiuretic hormone and reduced
Vol. 3 No. 3. 2014

plasma electrolytes after salt and water loading[5],
increased some hematological parameters in
[6]
levodopa
induced
anemia
,
affected
[7]
reproductive functions and hepatoprotective [8]
in alloxan induced diabetic rats.
Inflammation is a complex localized response to
foreign substances such as bacteria or in some
instances to internally produced substances [9]
Inflammation can be acute or chronic; acute
inflammation is rapid in onset and of short
duration, lasting from a few minutes to as long as
few days, and is characterized by fluid and
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plasma protein exudation and a predominantly
neutrophilic leukocyte accumulation whereas
chronic inflammation is of longer duration,
typified by influx of lymphocytes and
macrophages
with
associated
vascular
proliferation and fibrosis [10].
Several non-steroidal anti-inflammatory drugs
(NSAIDs) such as aspirin, ibuprofen, naproxen
and indomethacin are been used as antiinflammatory agents because of their ability to
inhibit prostaglandin synthesis [11] inhibit the
activity of cyclooxygenase and proinflammatory
signaling pathways [12]. This remedy is without
assault on some systems such as renal system [13]
gastrointestinal tissues [14-15] and hematological
parameters [16]. Several studies have reported antiinflammatory activity of hibiscus sabdariffa [1718]
, thus the present work was therefore designed
to study the anti-inflammatory activity of
methanol extract of roselle (hibiscus sabdariffa)
in comparison with the most widelyused NSAID
aspirin.
2. Materials and Methods
A total of twenty five adult albino rats (200-220
g) was purchased from the Animal house of the
Department of Physiology, University of Nigeria.
The animals were randomly selected and grouped
into five groups of five members each. They were
housed individually in a wire mesh cage (under
temperature of 27-30 °C, 12 hours light and 12
hours dark cycle) in the Animal House of
Department of Human Physiology, Madonna
University Elele. They were acclimatized for two
weeks, fed with normal rat chow (Guinea Feeds,
Nigeria) and had access to tap water ad libitum.
The Animal Ethical Committee of Department of
Human Physiology, Madonna University
approved all the protocols of the study.
2.1 Extract Preparation
The calices of hibiscus sabdariffa were obtained
from a local market in Enugu State. They were
taxonomically identified in the herbarium of the
Faculty of Pharmaceutical Sciences of Madonna
University Elele. The calices were sun dried,
grounded into a fine powder using a manual
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blender (corona) and stored in air tight container.
200 mg/kg of the powdered form was macerated
in 600 ml of methanol and placed in a mechanical
shaker for 48 hours, after which the extract was
filtered with a clean white handkerchief. The
filtrate was then concentrated using a rotator
evaporator (Buchi), and was further concentrated
to dryness at 40 ℃ in an electric oven
(Gallenkamp). After drying, it was stored in the
refrigerator at 4 ℃ until it was needed for use.
2.2 Drug Preparation
3000 mg of aspirin tablet was purchased from the
Pharmacy store of the institution. Four tablets
(1200 mg) were dissolved in 12 ml of distilled
water to make a concentration of 100 mg/kg
according to the manufacturer’s description.
2.3 Induction of Paw Edema
Egg white induced paw edema was employed in
the study. Before induction of inflammation, the
size of the right hind paw of the twenty five rats
was measured by threading a measuring tape
around the foot. Acute inflammation was
produced by injecting the fresh egg albumin (0.1
ml) into the plantar surface of all the rats right
hind paw according to a modified method [19-20].
The test extract was administered at different
doses (100, 200, 300 mg/kg) with or without the
standard drug aspirin (200 mg/kg). The paw size
of the rats right hand paw was measured at
different intervals (30, 60, 90, and 120 minutes)
considering the half-life of aspirin. The inhibitory
activity was calculated according to formula by
Perez [21]:
Percentage inhibition = 100(1− (a – x/b − y)
Where
a= the mean paw volume of treated animals after
egg albumin injection
x= the mean paw volume of treated animals
before egg albumin injection
b=the mean paw volume of control animals after
egg albumin injection
y= the mean paw volume of control animals after
egg albumin injection
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Table 1: Experimental Grouping and Treatment Protocols for Experimental and Control Cases
Groups (n = 5)
Group I
(Control)
Group II

Egg albumin (ml)

HSE (mg/kg)

Standard drug Aspirin (mg/kg)

0.1 ml

-

-

0.1 ml

100 mg/kg

-

Group III

0.1 ml

200 mg/kg

-

Group IV

0.1 ml

400 mg/kg

-

Group V

0.1 ml

-

200 mg/kg

2.4 Statistical Analysis
All statistical analysis was performed using SSPS
(version 15.0). Data was analyzed using one way
analysis of variance (ANOVA). The mean values
of each of the parameters measured in all the
groups were compared with those of Group I
(Control) for any significant difference using
Turkey’s multiple comparison. P values of 0.05
or less were taken as statistically significant.
3. Results and Discussion
Table 2 showed the percentage inhibition of paw
size) at 30 minutes, 60 minutes, 90 minutes and
120 minutes in adult mice after treatment with
HSE (100, 200, 400 mg/kg) in comparison with
aspirin (200 mg/kg). Figure 1 showed that paw
size was significantly reduced at 60 minutes in
Group IV (P<0.05) compared to other groups.
There was also a statistically significant
difference (P<0.05) at 90 minutes in Group IV
and V compared to Group I, II, and III. There was
statistically significant difference (P < 0.05) at
120 minutes in all the groups (II, III, IV, and V)
compared to Group I with percentage inhibition
of 48%, 60%, 95% and 96% in groups II, III, IV
and V.
In the present study, 400 mg/kg of HSE exerted a
maximum percentage inhibition (95%) effect on
egg albumin induced paw edema at 120 minutes
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compared to aspirin (96%). At 60 minutes, HSE
exerted a significant reduction (24.8±0.17) on egg
albumin induced paw edema compared Group V
(27.4±0.11) treated with aspirin. From the result
(table 2), HSE has an early rapid onset of
inhibition compared to aspirin. At 90 minutes,
aspirin (200 mg/kg) significantly reduced the paw
size, suggesting that aspirin has a late rapid
inhibitory effect. Animal model used in acute
inflammation is biphasic; first phase (about 1 – 2
h) which involved inflammation mediated by the
release of serotonin and histamine and increased
prostaglandins in the surroundings of the
damaged tissues, and the second phase (3–5 h)
involving the release of kinins mainly
prostaglandins [21]. The results (figure 1)
indicated that the inflammation occurred in the
first phase (1–2 h) because the effect of egg
albumin induced paw edema showed a decrease
at 120 minutes corroborating with report by
Crunkhorn [21].
In the present study, 400 mg/kg of HSE exerted a
maximum percentage inhibition (95%) on egg
albumin induced paw edema at 120 minutes
similar to aspirin (96%). At 60 minutes, only 400
mg/kg of HSE exerted a significant reduction
(24.8±0.17) on egg albumin induced paw edema.
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Table 2: Percentage inhibition of paw size (mm) in response to HSE (100, 200, 400 mg/kg) and aspirin
(200 mg/kg) in adult mice
Mean Change in Paw Size (mm)
Inhibition
Groups Initial Size
(%)
30 mins
60 mins
90 mins 120 mins
Group I

15.6±0.11

28.6 ± 0.11

30.2 ± 0.13

32.4 ± 0.13

31.6 ± 0.18 -

Group II

15.6 ± 0.18

28.8 ± 0.17

26.6 ± 0.11

24.2 ± 0.17 24.0 ± 0.09∗48 %

Group III

15.6 ± 0.11

28.8 ± 0.09

25.6 ± 0.18

23.0 ± 0.20 22.0 ± 0.14∗60 %

Group IV

14.2 ± 0.17

28.0 ± 0.14

24.8 ± 0.17∗ 20.4 ± 0.17 ∗ 15.0 ± 0.11∗95 %

Group V 14.8 ± 0.09 28.0 ± 0.14 27.4 ± 0.11 17.2 ± 0.16 ∗ 15.5 ± 0.11∗96 %
Values are means ± Standard Error. ∗P <0.05 compared with value for Group I (Control).
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Fig 1: Paw size in response to HSE (100, 200, and 400 mg/kg) and aspirin (200 mg/kg) at 30, 60, 90
and 120 minutes

From the result (Table 2), it seemed that the
increased dose concentration of HSE has an early
rapid onset of inhibition compared to aspirin. At
90 minutes, the action of aspirin (200 mg/kg) was
observed, which significantly reduced the paw
size, suggesting that aspirin may have a late rapid
inhibitory effect. Animal model used in acute
inflammation is reported to be biphasic; first
phase (about 1–2 h) which involved inflammation
mediated by the release of serotonin and
histamine and increased prostaglandins in the
surroundings of the damaged tissues, and the
second phase (3–5 h) involving the release of
kinins mainly prostaglandins [22]. The results
indicated that the inflammation (acute
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inflammation) occurred in the first phase (1 – 2 h)
because the maximum percentage inhibition was
observed at 120 minutes even at different dose
concentration of HSE.
Inflammatory mediators, serotonin, histamine and
prostaglandins could be responsible for the
increase in the paw size, which was significantly
reduced at 120 minutes after treatment with
varying doses of HSE. The mechanism of action
could possibly involve inhibition of serotonin,
histamine and prostaglandins by HSE because
study has showed that aqueous extract of hibiscus
sabdariffa directly inhibited inflammatory and/or
metabolic pathways responsible for monocyte
chemoattractant protein (MCP-1) production [17].
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Regulation of leukocyte migration and activation
by chemokines are recognized as potentially
important functions in the induction of acute and
chronic inflammatory reactions. Experimental
studies reported that RANTES and MCP-1
injected in the rat provoked mast cells activation,
caused eosinophil and macrophage recruitment,
stimulated prostaglandin E2 generation and
increased histidine decarboxylase mRNA
expression in a dose dependent manner [23].
Hibiscus sabdariffa extracts have also been
reported to cause attenuation of expression of
pro-inflammatory mediators at the gene, protein
and cytokine level in a concentration-dependent
manner [24]. This agreed with our observation that
percentage inhibition in egg albumin induced paw
edema observed (Table 2) by the HSE was
concentration
dependent
and
HSE
mechanistically inhibited the inflammatory
mediators responsible for the first phase of
inflammation.
Furthermore, cyclooxygenase is reported to
catalyze the conversion of arachidonic acid to the
prostaglandins [25], and these prostaglandins are
also implicated in acute inflammation [22].
Polyphenols from hibiscus sabdariffa is reported
to cause down-regulation of cyclooxygenase 2
both in vitro and in vivo [26]. Therefore, HSE antiinflammatory activities are not only mediated via
inhibition
of serotonin, histamine
and
prostaglandins but also via attenuation of
cyclooxygenase 2 activity thereby causing a
significant percentage inhibition of egg albumin
induced paw edema more potently at increased
dose concentration of HSE.
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