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Abstract

Background: In the current study in vitro antioxidant, thrombolytic and in vivo analgesic, anti-inflammatory, anti-
diarrheal activities of methanol extract of Ixora cuneifolia leaves (MEIL) were investigated.

Methods: The antioxidant activity was determined by using DPPH free radical scavenging method at doses 25, 50,
100, 200, 400 and 800 μg/ml. Total phenolic content was determined at doses of 50, 100, 150, 200 and 250 μg/ml.
Whereas thrombolytic activity was determined by clot lysis method. The analgesic activity was conducted in Swiss
albino mice at doses of 250 and 500 mg/kg body weight by hot plate method and acetic acid induced writhing
method. Carrageenan induced rat paw edema method was used to evaluate anti-inflammatory activity. For anti-
diarrheal activity castor oil induced method was used at the same dose mentioned earlier.

Results: Initial phytochemical study revealed the presence of flavonoids, saponins, gums, terpenoids, steroids and
reducing sugars. The extract possessed significant (p < 0.05-0.001) free radical scavenging properties (IC50 for DPPH
scavenging activity is 57.64 64 μg/ml and also contained marked amount of phenols 46.44 ± 1.022 mg/gm (Gallic
acid equivalents). In clot lysis activity the extract showed potent lysis capacity (48.41 %). In the hot plate method
the extract produced a significant (p < 0.05) dose dependent reduction of thermally induced pain. The extract also
showed significant (p < 0.001) inhibition of the total number of writhing produced in the acetic acid induced
writhing method. Highest inhibition of writhing was 66 % at dose of 500 mg/kg body weight. In carrageenan
induced paw edema test the extract at doses 250 and 500 mg/kg produced significant (p < 0.001) reduction in the
volume of paw edema at the 6th hour following its administration. In case of anti-diarrheal activity a dose
dependent reduction of fecal dropping was observed. Where the maximum reduction observed at the 2nd hour at
500 mg/kg dose (68.42 %) while the standard drug Loperamide produces 86.76 % reduction of fecal dropping.

Conclusions: The findings of our study suggested that the methanol extract of Ixora cuneifolia possess a significant
antioxidant, thrombolytic, analgesic, anti-inflammatory and anti-diarrheal activity.
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Background
The tradition of using plants as herbal remedy for treating
various disease conditions of human’s dates back thousands
of years [1]. The original sources of many important
pharmaceuticals that are in current use are plants used by
indigenous people. Some of the medicinal products cur-
rently in use were derived from plant sources and includes

anti-cancer drugs like vincristine, vinblastine and paclitaxel
[2]; narcotic analgesics like morphine [3] as well as anti-
malarial drugs like quinine and artemisinin [4]. Even today
a significant proportion of the population still relies on the
traditional system of medicines to treat various diseases [5]
and according to an estimation by the World Health
Organization (WHO), around 80 % of the world population
still relies on drugs from plant sources [6].
Bangladesh is a good repository of medicinal plants

and there are more than 500 different species of medi-
cinal plants growing in Bangladesh of which around 250
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species are used for preparing traditional medicines [7].
Ixora cuneifolia an evergreen shrub belongs to the family
Rubiaceae and is distributed throughout the regions of
India, Bangladesh and other Southeast Asian countries
[8]. In Bangladesh, the plant is known by the name of
Musea and the leaves of this plant have been used in folk
medicine for relieving fever and abdominal pains
whereas the roots are used as antidiarrheal, antiemetic
and for treating metorrhagia [9, 10].
To the best of our knowledge there are no published

reports regarding the pharmacological activity of this plant
to confirm its medicinal properties, as a result in our
present study we investigated the antioxidant, thrombo-
lytic, analgesic, anti-inflammatory and anti-diarrheal activ-
ities of the methanol extract of Ixora cuneifolia leaf.

Methods
Chemicals
Analytical grade reagents and chemicals were used in all
the experimentations, procured from Merck (Origin-
Germany), unless mentioned otherwise. Diclofenac sodium,
Tramadol and Loperamide hydrochloride were procured
from Henan Dongtai Pharm Co., China.

Collection of plant materials
For the current investigation, the leaves of Ixora cuneifolia
were collected from Bangladesh National Herbarium,
Dhaka, Bangladesh during the month of September 2013.
It was identified by the experts of the Bangladesh National
Herbarium. (Accession number: 38343). The leaf part of
the plant was collected and washed to separate the un-
desirable parts followed by drying at room temperature
for two days. After drying the leaves were grinded to make
a coarse powder. The powder was then sieved by using a
sieving machine and the fine powder was collected and
weighed using an analytical balance. The powder material
was then stored in an airtight container and kept in a cool
environment before the start of the extraction process.

Preparation of crude extract
For the preparation of the crude extract, 450 gm of pow-
dered material was obtained and taken in a clean, flat-
bottomed glass container and soaked in 1750 ml 90 %
Methanol. The container was then sealed with an
aluminum foil and kept for a period of 7 days accompany-
ing occasional shaking and stirring. The whole mixture
then underwent a coarse filtration by a piece of clean, white
cotton material. Then it was filtered by using Whatman
filter paper. After seven days the methanol extract was
evaporated by means of a rotary evaporator (Bibby RE-200,
Sterilin Ltd., UK) at 5–6 rpm and at 68 °C temperature to
render a gummy dark green colored concentrate that was
designated as the crude methanol extract of Ixora cuneifolia

(MEIL). Then the crude extract was dried in a freeze drier
and preserved at +4 °C for two weeks.

Preliminary phytochemical screening
The methanol extract of I. cuneifolia leaf was qualitatively
analyzed for identifying the presence of compounds like
tannins, flavonoids, saponins, alkaloids, terpenoids, gums,
reducing sugars and steroids. The phytochemical screen-
ing was carried out by known methods [11, 12].

Free radical scavenging by DPPH method
The free radical scavenging assay by DPPH method was
conducted in accordance to the method described by
Brand-William et al. [13] with minor modifications to
determine the antioxidant activity MEIL. Ascorbic acid
was used as the reference standard and was prepared in
concentrations of 25, 50, 100, 200, 400 and 800 μg/ml.
MEIL of concentrations 25, 50, 100, 200, 400 and
800 μg/ml were also prepared. 5 ml of DPPH solution in
90 % methanol was mixed with an equal volume of the
extract and ascorbic acid. The resulting solution was
kept in the dark for thirty minutes after which the ab-
sorbance was read at 517 nm by using a UV spectropho-
tometer. The degree to which the initial purple color of
DPPH solution decolorizes to yellow indicates the free
radical scavenging ability of the extract.

Determination of total phenolic content
The total phenolic content was determined by using
Folin-Ciocalteu reagent according to the method of
Singleton and Rossi [14]. 0.5 ml of the plant extract of
five different concentrations (50, 100, 150, 200 and
250 μg/ml) was mixed with Folin-Ciocalteu reagent and
aqueous sodium carbonate. The mixture was then left
for 15 min and the total amount of phenols were deter-
mined by using UV Spectrophotometry at 765 nm. The
total phenol in the extract was expressed as Gallic acid
equivalents per gram of the plant extract.

In vitro thrombolysis activity study
The thrombolytic activity of the extract of was evaluated
by the method developed by Daginawala [15] and
slightly modified by Kawsar [16] using streptokinase
(SK) as the standard. Commercially available lyophilized
Altepase (Streptokinase) vial (Beacon pharmaceutical
Ltd., Bangladesh) of 15,00,000 I.U. was collected and
5 ml sterile distilled water was added and mixed prop-
erly. This suspension was used as a stock from which
100 μl (30,000 I.U) was used for in vitro thrombolysis.
Blood (n = 5) was drawn from healthy human volunteers
without a history of oral contraceptive or anticoagulant
therapy and 1 ml of blood was transferred to the previ-
ously weighed microcentrifuge tubes and was allowed to
form clots. Three replicates of each sample were used
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for statistical analysis and the values were reported as
mean ± SD.

Test animals
The animals were collected from International Centre for
Diarrheal Disease and Research (ICDDR, B), Bangladesh.
For the study of analgesic activity young Swiss-albino mice
of either sex aged 4–5 weeks with an average weight of
22–30 g and for anti-inflammatory study young Swiss
Long-Evans rats of either sex with an average weight of
125–145 g were divided into seven groups and maintained
in the animal house at the North South University under
standard environmental condition of temperature (25 °C)
and light/dark cycles (12/12 h), acclimatized for 7 days be-
fore experiment. They were provided with standard food
pellet and distilled water ad libitum. The Experiments
were accomplished according to the guide for the care
and use of laboratory animals. The protocols for conduct-
ing the experiments on the animals were approved by the
institutional ethical committee [17].

Acute toxicity study
Overnight-fasted Swiss albino mice (20–35 g) of either
sex were used for the study. The animals were divided
into seven groups of five animals each having both sexes.
Groups A to F received orally 250, 500, 1000, 2000,
3000, 4000 mg/kg of the extract respectively, while the
control (group G) received distilled water (3 mL/kg) by
the same route. General symptoms of toxicity and mor-
tality in each group were observed within 24 h. Animals
that survived after 24 h were observed for any signs of
delayed toxicity for two weeks.

Hot plate test method
Mice were divided into four groups (A-D) consisting of
five animals in each group. The mice of each group were
placed in the beaker (on the hot plate) which was main-
tained at a temperature of 54° ± 1 °C in order to obtain
its response to electrical heat induced pain stimulus.
Licking of the paws or jumping out of the beaker was
taken as an indicator of the animal’s response to heat-
induced pain stimulus. Reaction time was denoted by
the time (in seconds) it took for the mice to lick their
paws or jump out of the beaker. The reaction time for
the mice was taken once before the treatment was initi-
ated. Mice of group A were treated with Distilled Water
(Control), group B with Tramadol at a dose of 10 mg/kg
of body weight (Positive Control) while group C and D
were treated with methanol extract of Ixora cuneifolia at

doses 250 mg/kg and 500 mg/kg body weight orally re-
spectively. Thirty minutes after treatment, reaction time
of the mice were taken once again and each time the
mice licked their fore or hind paws or jumped out of the
beaker was recorded. The recordings were made at an
interval of 0, 0.5, 1, 2, 3 and 4 h following oral adminis-
tration of the samples [18–20]. Percent analgesic score
(PAS) was calculated as

PASð Þ ¼ Tb−Ta=Tb � 100

Where, Tb = Reaction time (in second) before drug
administration
Ta = Reaction time (in seconds) after drug administration

Acetic acid induced writhing method
The acetic acid induced writhing method to test anal-
gesic activity was conducted according to the technique
described by Siegmund et al. [21] and which was modi-
fied by Koster et al. [22].0.7 % v/v Acetic acid solution at
10 mL/kg body weight is administered intraperitoneally
to the experimental animals to create pain sensation. As
a positive control, Diclofenac Sodium was used to serve
the purpose. The plant extract was administered orally
in two different doses (250 and 500 mg/kg body weight)
to the Swiss Albino mice after an overnight fast. Test
samples and vehicle were administered orally 30 min
prior to intraperitoneal administration of Acetic acid
solution. Animals were kept individually under glass jar
for observation. Each mouse of all groups were observed
individually for counting the number of writhing they
made in 10 min commencing just 5 min after the intra-
peritoneal administration of acetic acid solution.
The number of writhes in each treated group was

compared to that of a control group (Distilled water)
while Diclofenac Sodium (10 mg/kg) was used as a refer-
ence substance (positive control).
The percentage inhibition of the writhing was calcu-

lated by using the formula-

% inhibition ¼ 1 − Tð Þ = C½ � � 100

Where, C =Mean number of writhing in control group
T =Mean number of writhing in test group.

Carrageenan induced rat paw edema method
The anti-inflammatory activity of MEIL was investigated
by carrageenan induced inflammation in rat paw by fol-
lowing the method of Winter et al. [23] with minor
modifications. Rats were randomly divided into four

Table 1 Results of phytochemical screening of methanol extracts of MEIL

Extract Tannin Flavonoid Saponin Gum Steroid Alkaloid Reducing Sugar Terpenoid

MEIL + + + + + - + +

MEIL: Methanol Extract of Ixora cuneifolia leaf. + = Present, − = Absent
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groups, each consisting of five animals, of which group I
was kept as control giving only distilled water. Group II
was given Diclofenac sodium (10 mg/kg) as standard.
Group III and group IV were given the test sample at
the dose of 250 and 500 mg/kg body weight respectively.
Half an hour after the oral administration of the test ma-
terials, 1 % carrageenan in saline was injected to the left
hind paw of each rat. The volume of paw edema was
measured at 0.5, 1, 3 and 6 h using water plethysm-
ometer after administration of carrageenan. The right
hind paw served as a reference of non-inflamed paw for
comparison.
The average percent increase in paw volume with

time was calculated and compared against the control
group. Percent inhibition was calculated using the
formula-

% Inhibition of paw edema ¼ Vc– Vtð Þ = Vc½ � x 100

Where Vc and Vt represent average paw volume of
control and treated animal respectively.

Castor oil induced antidiarrheal method
Castor oil-induced diarrhea was done according to the
method of Soba et al. [24] and Uddin et al. [25] with simple
modification. Rats of either sex were divided into four
groups of five rats each. The animals were fasted for 18 h

prior to the test. Group I was treated with normal saline
(2 mL/kg), which served as control; while Group II received
Loperamide (10 mg/kg). Groups III and IV received leaf
methanol extracts 250 mg/kg and 500 mg/kg respectively.
All doses were administered orally. After 1 h, all groups re-
ceived 1 mL of castor oil orally. Then animals were placed
in cages lined with adsorbent papers and observed for 4 h
for the presence of diarrhea defined as watery (wet), un-
formed stool. The control group result was considered as
100 %. The activity of each group was expressed as percent
inhibition (%) of diarrhea. The percent inhibition of
defecation was calculated as follows:

% Inhibition of defecation ¼ A−Bð Þ=A½ � � 100

Where A indicated mean number of defecation caused
by castor oil; B indicated mean number of defecation
caused by drug or extract.

Statistical analysis
The results of statistical analysis for the experiments were
expressed as the mean ± SEM and were evaluated by one
way analysis of variance (ANOVA) followed by Dunnet’s
multiple comparisons. The results obtained were compared
with the vehicle control group. The p values < 0.05 was
considered to be statistically significant. All statistical tests
were carried out using SPSS (17.0 version) statistical
software.

Results and discussion
Phytochemical screening
The results obtained from phytochemical screening of
MEIL are presented in Table 1. The results from the
phytochemical screening revealed the presence of

Fig. 1 DPPH radical scavenging activity of leaf methanolic extract of Ixora cuneifolia along with the standard Ascorbic acid. (Mean ± SD, n = 3)

Table 2 Total Phenolic content of Methanol Extract of Ixora
cuneifolia leaf

Extract Total phenol content (in mg/gm, Gallic acid equivalents)

MEIL 46.44 ± 1.022

MEIL: Methanol Extract of Ixora cuneifolia leaf. Values are the average of
triplicate experiments and represented as mean ± SD
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tannins, flavonoids, saponins, terpenoids, gums, redu-
cing sugars and steroids.

Antioxidant activity
Free radical scavenging by DPPH method
The free radical scavenging of the extract by DPPH
method is shown in Fig. 1. The radical scavenging activ-
ity of the extract was found to increase with increasing
concentration of the plant extract; however the percent-
age scavenging activity was not equal to the standard as-
corbic acid. The half maximal inhibitory concentration
(IC50) of the extract and the standard were determined
and was found to be 5.38 μg/ml for ascorbic acid and
57.64 μg/ml for MEIL.

Total phenolic content
Total phenolic content of MEIL was determined by
using the Folin-Ciocalteu reagent and was expressed as
Gallic acid equivalents (GAE) in milligrams per gram of
plant extract. The total phenolic contents of the test
fractions were calculated using the standard curve of
Gallic acid (y = 0.3453×; R2 = 0.738). Methanol extract of
Ixora cuneifolia was found to contain moderate amount

of phenols (Table 2). The average phenol content of the
extract was 46.44 ± 1.022 mg Gallic acid equivalent per
gram of the plant extract.

In vitro thrombolytic activity
The observed thrombolytic activity showed potent effect
of thrombolysis (48.41 %) of the tested extract as com-
pared to standard streptokinase's clot lysis (78.86 %) ac-
tivity (Fig. 2). The percentage (%) of clot lysis was
significant (P < 0.01) when compared with control. This
might be an important finding which might have import-
ant implications in cardiovascular health.

Analgesic activity
Hot plate test method
The result of the hot plate test of MEIL is presented
in Table 3. The extract significantly (p<0.05-0.001) in-
creased the latency time of the thermal nociception
in a dose dependent manner. The maximum effect of
MEIL was observed at the 3rd hour and the percent-
age of pain inhibition during this time at the dose of
500 mg/kg body weight of the extract (72.81 %) was
comparable to the standard drug Tramadol (74.61 %).

Fig. 2 Percentage of clot lysis activity of methanolic extract of Ixora cuneifolia leaf along with the standard Streptokinase. (Mean ± SD, n = 3)

Table 3 Analgesic activity of MEIL by hot plate method

Group Reaction time at different time intervals (in seconds)

0 Hour 1st Hour 2nd Hour 3rd Hour 4th Hour

Control 10.70 ± 1.893 8.00 ± 1.820 6.58 ± 1.432 5.52 ± 1.227 5.00 ± 0.989

Standard (Tramadol) 9.14 ± 1.171 12.60 ± 2.113** (37.85) 14.16 ± 2.406*** (54.92) 15.96 ± 1.512*** (74.61) 12.48 ± 1.561*** (36.54)

MEIL (250 mg/kg) 9.08 ± 0.535 12.18 ± 0.570** (33.36) 13.64 ± 0.404*** (50.20) 14.14 ± 0.583*** (55.73) 12.34 ± 0.282*** (35.90)

MEIL (500 mg/kg) 8.54 ± 0.587 10.96 ± 0.758* (28.34) 12.88 ± 0.505*** (50.80) 14.76 ± 0.592*** (72.81) 11.76 ± 0.704*** (37.89)

MEIL: Methanol Extract of Ixora cuneifolia leaf, Values in the table are expressed as mean ± SEM, (n = 5). Values in parenthesis indicates percentage inhibition
*P < 0.05, **P < 0.01, ***P < 0.001 were considered statistically significant in comparison with control
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Acetic acid induced writhing method
The results of acetic acid induced writhing method are
presented in Table 4. The extract caused significant
depletion (p < 0.001) of the number of writhing induced
by acetic acid in mice in a dose dependent manner.
Highest inhibition of writhing was found at a dose of
500 mg/kg (66 %); however the percentage inhibition
was not equal but comparable to the standard NSAID
Diclofenac sodium (84 %).

Anti-inflammatory activity
Carrageenan induced rat paw edema
The result of the anti-inflammatory activity of MEIL is illus-
trated in Table 5 and the changes in the rat paw volume
over time by the extract and the standard drug is given in
Fig. 3. MEIL displayed anti-inflammatory activity in a dose
dependent manner. Both doses of the extract showed
significant (p < 0.001) activity at 6th hour after carrageenan
administration (% inhibition were 42.01 % & 44.97 % for
250 mg/ kg and 500 mg/kg dose respectively). Positive con-
trol Diclofenac sodium showed greater anti-inflammatory
activity (49.70 %) than the extract.

Anti-diarrheal activity
Castor oil induced method
In castor oil induced diarrhea test, the extract showed
considerable antidiarrheal effect in mice. The extract
significantly inhibited the frequency of defecation
when compared with untreated control group (p <
0.05). In case of anti-diarrheal activity a dose
dependent reduction of fecal dropping was observed.
Where the maximum reduction observed at the 2nd

hour at 500 mg/kg dose (68.42 %) while the standard

drug Loperamide (10 mg/kg) produces 86.76 % reduc-
tion of fecal dropping. The results are shown in
Tables 6 and 7.

Discussion
In our current study the antioxidant, thrombolytic, anal-
gesic, anti-inflammatory and antidiarrheal properties of the
methanol extract of Ixora cuneifolia leaves was determined
and the results of our study clearly portrays significant anti-
oxidant, thrombolytic, analgesic, anti-inflammatory and
antidiarrheal properties. Initial phytochemical screening
revealed the presence of phytocompounds like tannins, fla-
vonoids, saponins, gums, steroids, reducing sugars and ter-
penoids. The analgesic and anti-inflammatory activities
exhibited by the extract may be due to the presence of poly-
phenolic compounds like flavonoids and tannins [26, 27].
These polyphenolic compounds may also be responsible for
the antioxidant activity [28, 29]. The presence of saponins
may play a role in the observed anti-inflammatory and anti-
oxidant activities [30, 31].
The antioxidant activity of I. cuneifolia was demon-

strated by using DPPH free radical scavenging and total
phenolic content methods. The presence of O2 free radical
can bring about a number of changes in the human body
like initiation of lipid peroxidation which will lead to
altered structure and function of collagen basement mem-
branes that plays role in diabetic complications [32]. The
extract exhibited significant free radical scavenging prop-
erties. The total phenolic content of the extract was deter-
mined by using Folin Ciocalteu reagent and the results
were expressed as Gallic acid equivalent. The antioxidant
activity of plants can be attributed to the presence of phe-
nols which acts as free radical scavengers [33]. The radical
scavenging activity of phenols is due to the presence of hy-
droxyl group in their aromatic structure [34]. The pres-
ence of phenols and the radical scavenging property of the
extract purport it to be a potential antioxidant.
Numerous research works have been conducted to dis-

cover the plants and natural food sources and their sup-
plements having antithrombotic (anticoagulant and
antiplatelet) effect and there is indication that consum-
ing such food leads to prevention of coronary events
and stroke [35–38]. As it is reported that stimulated
platelets form platelets to platelets bonds, binds also to

Table 4 Analgesic activity study of the methanolic extract of
MEIL by acetic acid induced writhing method

Treatment Number of writhing’s % Inhibition

Control 26.60 ± 1.07 -

Standard (Diclofenac Sodium) 4.00 ± 0.31*** 84 %

MEIL (250 mg/kg) 11.00 ± 2.73*** 58 %

MEIL (500 mg/kg) 8.80 ± 1.46*** 66 %

SEM = Standard error of mean, n = 5, % = percentage. Values in the table are
expressed as mean ± SEM, ***P < 0.001 was considered statistically significant
in comparison with control

Table 5 Anti-inflammatory effect of MEIL by Carrageenan induced paw edema in rats

Treatment 0 Hour 1st Hour 2nd Hour 3rd Hour 6th Hour % Inhibition in 6th Hour

Control 0.79 ± 0.035 1.31 ± 0.193 1.58 ± 0.017 1.78 ± 0.034 1.69 ± 0.02 ———————————

Diclofenac Sodium 0.76 ± 0.049 0.962 ± 0.051 1.34 ± 0.049 1.08 ± 0.047 0.85 ± 0.056*** 49.70

MEIL (250 mg/kg) 0.73 ± 0.045 1.15 ± 0.015 1.41 ± 0.065 1.18 ± 0.091 0.98 ± 0.073*** 42.01

MEIL (500 mg/kg) 0.78 ± 0.057 1.12 ± 0.058 1.38 ± 0.072 1.12 ± 0.10 0.93 ± 0.058*** 44.97

MEIL: Methanol Extract of Ixora cuneifolia leaf. Values in the table are expressed as mean ± SEM, ***P < 0.001 was considered statistically significant in comparison
with control
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leucocytes carrying them into an intricate process of
plaque development and progression [39], Plasmin, a
natural fibrinolytic agent, lyses clot by breaking down
the fibrinogen and fibrin contained in a clot. Preliminary
phytochemical studies reveal that the extract might
possesses tannin, saponin which could be participated
for its clot lysis activity.
Two tests were employed for assessing analgesic activ-

ity, hot plate test for central analgesic activity and acetic
acid induced writhing for peripheral analgesic activity.
The hot plate method is an established method for
determining central analgesic activity [40]. The estab-
lished hot plate method is considered to be selective to
examine compounds acting through opioid receptor
[41]. It is usually used to screen narcotic analgesic.
Although hot-plate test is commonly utilized to evaluate
narcotic analgesic, other centrally acting drugs including
muscle relaxants and sedatives have also been shown
activity in this test [42]. However, indomethacin and
other NSAIDs have no effect according to the hot-plate
test [43, 44].

The tested extract showed a significant (p < 0.05) dose
dependent reduction of pain from thermal stimuli at doses
of 250 and 500 mg/kg. The acetic acid induced writhing is
the recommended protocol for evaluating peripheral anal-
gesic activity of medicinal plants. Intraperitoneal administra-
tion of acetic acid causes an increase in the level of
prostaglandins specially PGE2 and PGF2α [45], lipooxygen-
ase products [46], acetylcholine [47] and histamine [48] in
the peritoneal fluids. These endogenous products results in
pain and inflammation and as the extract inhibited the num-
ber of writhing, it might be correlated with its analgesic
activity by the inhibition of the pain mediators. As our plant
extract is inhibiting pain of both central and peripheral
origin it can be suggested that they might be acting through
both central and peripheral mechanisms.
Carrageenan induced edema is one of the most clas-

sical and extensively used method for studying acute
inflammation [49]. The administration of the phlogistic
agent results in the synthesis or release of mediators
which includes prostaglandins, histamine, bradykinins
and leukotrienes at the site of injury [50, 51]. Inhibiting

Fig. 3 Changes in paw volume in rats over time following Carrageenan induced edema

Table 6 Weight of feces at different time interval

Group/ Treatment Dose Weight of feces Weight of feces Weight of feces

First hour (gm) Second hour (gm) Third hour (gm)

Control (Castor oil) 0.4 ml 0.79 ± 0.03 0.76 ± 0.04 0.88 ± 0.04

Standard (Loperamide) 10 mg/kg 0.13 ± 0.06** 0.1 ± 0.04*** 0.16 ± 0.09***

MEIL 250 mg/kg 0.35 ± 0.03 0.30 ± 0.04 0.38 ± 0.06*

MEIL 500 mg/kg 0.29 ± 0.01 0.24 ± 0.01* 0.31 ± 0.02*

MEIL: Methanol Extract of Ixora cuneifolia leaf. Values in the table are expressed as mean ± SEM, *P < 0.05, **P < 0.01, ***P < 0.001 significantly different in
comparison with control
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the release of mediators at the injured site will minimize
inflammation and any other symptoms associated with it.
This model of acute inflammation is biphasic. The early
phase (0–2 h) is initiated by the release of histamine,
bradykinin, leukotrienes and serotonin by the damaged
tissue surroundings. The late phase (2–6 h) is associated
with the production of prostaglandins and reactive species
like hydrogen peroxide and superoxide radical by the
tissue macrophages [52, 53]. The results from our study
indicates Ixora cuneifolia shows significant anti edematic
activity till the sixth hour of the administration of the
phlogistic agent possibly by interfering with the produc-
tion of prostaglandins at the damaged tissue surroundings.
Diarrhea is usually considered a result of altered motility

and fluid accumulation within the intestinal tract. Recent
study claims that nitric oxide in castor oil is responsible for
the diarrheal effect, although it is evidenced that ricinoleic
acid produces diarrhea through a hypersecretory response
which is the most active component of castor oil [54, 55].
There are several mechanisms proposed to explain the

diarrheal effect of castor oil including inhibition of intes-
tinal Na + K+ ATPase activity, consequently reducing
normal fluid absorption [56, 57], activation of adenylate
cyclase or mucosal cAMP-mediated active secretion [58]
and stimulation of prostaglandin formation and platelet
activating factor [59]. Current study reveals the dose
dependent activity of the extract. It was reported that
flavonoids and polyphenols were responsible for the
anti-diarrheal activities [60]. The presence of tannin, fla-
vonoids in the phytochemical screening test might be re-
sponsible for the effect of the extract.

Conclusions
Based on our preliminary investigations it can be con-
cluded that the methanolic extract of Ixora cuneifolia
leaf displays significant antioxidant, thrombolytic, anal-
gesic, anti-inflammatory and anti-diarrheal properties.
Nevertheless further investigations are required to find
the active component of the extract and to confirm the
possible mechanism of action for developing a potent
medicinal agent.
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