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ABSTRACT
Background: Carpolobia lutea G. Don (Polygalaceae) fruits are used traditionally in treating fever, infections and
inflammatory conditions.

Objectives: The study sought to evaluate the phytochemical constituents and anti-inflammatory potentials of
the fruit extracts of C. lutea.

Methods: Successive extraction was done with methanol (CLFME), n-hexane (CLFn-HE), chloroform (CLFCHE),
and ethylacetate (CLFETE). Anti-inflammatory activity was evaluated in vivo using carrageenan-induced paw
oedema and xylene-induced ear oedema models. The phytochemical constituents were identified using gas-
chromatography (GC) and liquid chromatography - mass spectrometry (LC-MS).

Results: CLFME (200 mg/kg) significantly (P< 0.05) inhibited carrageenan-induced paw oedema (83.66%) and
xylene induced ear oedema (89.85%). CLFn-HE, CLFCHE, and CLFETE (200 mg/kg) significantly reduced
carrageenan-induced paw oedema with percentage inhibitions of 60.00, 70.00 and 65.00%, respectively.
Moreover, CLFn-HE, CLFCHE, and CLFETE (200 mg/kg), reduced xylene-induced ear oedema by 69.14, 71.60,
and 69.14%, respectively. Gas chromatography coupled to mass spectroscopic (GC—MS) analysis of CLFn-HE
afforded oleic acid, squalene, cis-vaccenic acid, n-hexadecanoic acid, 9-octadecenoic acid (Z) methyl ester, cis-
13-octadecenoic acid and nonacosane. CLFCHE was subjected to column chromatography, fraction-31 showed
asingle spot using Thin layer chromatography (TLC) (n-hexane:ethylacetate, 5:5) with an R, value of 0.70. Liquid
chromatography coupled to mass spectroscopic (LC-MS) analysis of fraction-31 afforded four peaks with
retention times of 0.058, 1.161, 1.572 and 3.080 min, with similar abundant ions (Base peak) of 81.1 and
molecularion (M") of 208.2 indicating the presence of isomeric compounds.

Conclusion: The fruit extract of C. lutea possess anti-inflammatory effects which may be mediated through
inhibition or release of inflammatory mediators. Thus, C. lutea fruit extract could be a potential

phytotherapeutic agentin the management of inflammatory disorders.
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RESUME
Contexte : Les fruits de la famille Carpolobia lutea G. Don (Polygalaceae) sont traditionnellement utilisés pour le
traitement de lafievre, desinfections et des états inflammatoires.

Objectifs : L'étude visait a évaluer les constituants phytochimiques et les potentiels anti-inflammatoires des
extraits de fruits de C. lutea.

Méthodes : L'extraction successive a été effectuée avec du méthanol (CLFME), du n-hexane (CLFn-HE), du
chloroforme (CLFCHE) et de I'acétate d'éthyle (CLFETE). L'activité anti-inflammatoire a été évaluée in vivo a
I'aide des modeles d'cedéme des pattes induit par le carraghénane et de I'cedeme des oreilles induit par le
xyléne. Les constituants phytochimiques ont été identifiés par chromatographie en phase gazeuse (GC) et par
chromatographie en phase liquide - spectrométrie de masse (LC-MS).

Résultats : CLFME (200 mg/kg) inhibait de maniére significative (p<0,05) I'cedéme des pattes induit par le
carraghénane (83,66%) et I'cedeme des oreilles induit par le xyleéne (89,85%). CLFn-HE, CLFCHE et CLFETE (200
mg/kg) ont significativement réduit I'cedéme de la patte induit par le carraghénane avec un pourcentage
d'inhibition de 60,00, 70,00 et 65,00%, respectivement. De plus, CLFn-HE, CLFCHE et CLFETE (200 mg/kg) ont
réduit I'cedeme des oreilles induit par le xylene de 69,14, 71,60 et 69,14%, respectivement. La chromatographie
en phase gazeuse couplée a une analyse spectroscopique de masse (CG-SM) de CLFn-HE a fourni I'ester
méthylique d'acide oléique, de squalene, d'acide cis-vaccénique, d'acide n-hexadécanoique, d'acide 9-
octadécénoique (Z), d'acide cis-13-octadécénoique et de nonacosane. Le CLFCHE a été soumis a une
chromatographie sur colonne, la fraction 31 a montré une seule tache en utilisant une Chromatographie en
couche mince (CCM) (n-hexane: acétate d'éthyle, 5: 5) avec une valeur de Rf de 0,70. La chromatographie en
phase liquide couplée a une analyse spectroscopique de masse (LC-MS) de la fraction 31 a donné quatre pics
avec des temps de rétention de 0,058, 1,161, 1,572 et 3,080 min, avec des ions abondants similaires (Base) de
81,1 etunionmoléculaire (M+) de 208,2.indiquant la présence de composésisomeres.

Conclusion : L'extrait de fruit de C. lutea possede des effets anti-inflammatoires qui peuvent étre médiés par
I'inhibition ou la libération de médiateurs inflammatoires. Ainsi, I'extrait de fruit de C. lutea pourrait étre un
agent phyto-thérapeutique potentiel dansla gestion des troubles inflammatoires.

Mots-clés : carraghénane ; le xyléne ; cedeme de la patte ; les flavonoides ; spectroscopie de masse ;
chromatographie.
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INTRODUCTION

Inflammation is a complex biological process in which
vascularized tissues respond to invasion of pathogens,
microbes and irritants by bringing cellsand molecules of
host defense from circulation to the sites of invasion
(injured site). Inflammation is actually a protective
response that is essential for survival. However, when
these defense mechanisms are defective or are
suppressed by drugs, they result to a wide range of
inflammatory diseases. Hence, the need to resort to
drug therapy that has the potential to reduce or
terminate the inflammatory response. Non-steroidal
anti-inflammatory drugs (NSAIDs) are used chronically
to reduce pain and inflammation in patients with
chronic inflammatory conditions, and also acutely as
analgesics by many patients. However, regardless of
their COX selectivity, reports are still appearing on the
Gl side effect of NSAIDs particularly on the lower
gastrointestinal (Gl) tract and the harmful role of their
controlled release formulations. > Hence, the need for
a safer and more effective drugs from natural product.
Carpolobia lutea G. DON (Polygalaceae) is a small tree
distributed in West and Central tropical Africa. It grows
in rainforests and the Guinea Savannah area from Sierra
Leone to Cameroon between April and September. The
morphological features have been described’. The
stem is used as chewing stick,’ the root is also used as
chewing stick and aphrodisiac effect.” The decoction of
the root is used as an aphrodisiac,” also in the treatment
of genitourinary infections, gingivitis and waist pains.’
In addition, the root decoctionis useful in the treatment
of internal heat. The hot water extract of the root was
reported to have antimicrobial activity.” C. lutea root
and stem bark extracts have been reported to possess
anti-inflammatory and anti-arthritic properties,’ gastro-
protective effects’; antinociceptive effects,
antimicrobial activities,""** antidiarrhea and anti-
ulcerogenic properties,” antimalarial activity and
moderate toxicity.” The antimicrobial effects of the
root have been established.” The root is used to
facilitate childbirth, treat sterility, headache, worm
infestation and as aphrodisiac and stimulant
properties.” The leaf is reported to be used in the
management of fever accompanying diarrhea,
headache, leprosy, snakebite, venereal disease and
wounds.®” The people of Southern Nigeria consume
its fruits juicy for painful and inflammatory conditions."
Thus, this study sought to evaluate the anti-
inflammatory activity of Carpolobia lutea fruits in rats.

METHODS
Plant collection and extraction procedure

Fresh fruits of Carpolobia lutea were collected in May
2017 from a village in Ibereko, Badagry LGA, Lagos
State, Nigeria. Identification was carried out by Mr. S.
O. Adeleke at the Department of Pharmacognosy,
Faculty of Pharmacy, University of Lagos with voucher
specimen number PCGH-35. The fruits were rinsed
with distilled water to remove all sand, debris and
impurities. The fruits were air-dried under shade for 28
days and pulverized to dry powder with aid of grinding
machine. The powdered fruit (500 g) was extracted
exhaustively with 2500 ml of methanol. The procedure
was repeated with 2500 ml each of n-hexane,
chloroform, and ethyl acetate but with 300 g of the
powdered fruit. The extracts were concentrated in
vacuo on a rotary evaporator and lyophilized till
dryness.

Gas Chromatography-Mass Spectrometry analysis
The n-Hexane fruit extract of Carpolobia lutea was
subjected to GC-MS (Agilent technologies 7890A GC
system) with helium gas as the mobile phase and
HP5MS column of 30 m length and 0.25 mm diameter as
stationary phase. The instrument was set to an initial
temperature of 60 C and maintained for 0.5 min, the
run time was 30 min. Atthe end of this period, the oven
temperature rose to 30 C at an increment rate of 10C /
min and maintained for 6 min. Sample was injected in
spitless mode of 1 pl, helium gas was used at flow rate of
1 ml/min. Mass spectra scanwas setat 15-508 (m/z).

Liquid chromatography-Mass Spectrometry analysis
The chloroform extract (3 g) was subjected to column
chromatography (normal phase) using silica gel as
stationary phase (wet packing). A glass column of
length 30 cm, diameter 3 cm and sinter pore size 0.2
mm was used and the column was eluted with solvents
in order of increasing polarity. The solvent system
consisted of n—hexane: ethylacetate in ratios 3:7, 4:6,
5:5, 6:4, and 7:3 using 200ml of each system and a total
of 150 fractions were collected. The various fractions
were spotted on a TLC plate and separation viewed
undera UV lamp. Exposure of the plates toiodine using
an iodine tank was also employed. A fraction - 31 was
found to show a single spot using Thin Layer
Chromatography (n—hexane: ethylacetate, 5:5) and was
further subjected to analysis using LC-MS (liquid
chromatography—mass spectrometry) equipped with
poroshell 120 EC-C18 4.6 * 50mm, 2.7um, M.P:
Acetonitrile: water 50:50 with a flow rate of
0.33ml/min. Spectra was obtained in a positive ion
mode and the retention time and respective m/z values
were recorded.
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Drugs and Chemicals

Methanol, n-hexane, chloroform, ethylacetate,
diclofenac, dexamethasone, carrageenan and xylene
were all procured from Sigma-Aldrichchemical (St. Louis
MO, USA).

Laboratory animal

This study was carried out in male albino rats (220-250
g) and mice (20-25g) obtained from the Laboratory
Animal Centre of the College of Medicine, University of
Lagos, Lagos, Nigeria. The animals were housed in
plastic cages with wood shavings as beddings, at room
temperature under standard environmental conditions,
received standard pelleted rodent diet (Livestock feed
Plc, Lagos, Nigeria) and drinking water ad libitum. The
experimental procedures adopted were in accordance
with the College of Medicine, University of Lagos,
Health Research Ethics Committee
(CMUL/HREC/07/17/209) and United States National
Institutes of Health Guidelines for Care and use of
laboratory Animals in Biomedical Research (1985).

Acute toxicity test

Adult Swiss albino mice were fasted for 12 h prior to the
study but had access to water. Four groups of mice (n =
5) received; distilled water (10 ml/kg), C. lutea (1250,
2500 and 5000 mg/kg, p.o.). They were observed for
toxic symptoms and behavioral changes for 2 h post-
administration and 14 days for any signs of delayed
toxicity.

Assessment of In-vivo anti-inflammatory activity

Carrageenan-induced paw oedema
Carrageenan-induced rat paw oedema was done
according to the method of Winter et al.”’ Rats were
fasted overnight and were randomly divided into 5
groups (n=6): Group 1: vehicle (10 ml/kg, p.o.; 3% Tween
80). Group 2: diclofenac (10 mg/kg, p.o., reference
standard), Groups 3-5:- C. lutea (50, 100 and 200 mg/kg,
p.o.), respectively. The initial paw circumference was
recorded and 1 h after treatment, carrageenan (0.1ml,
1%, w/v in normal saline) was subcutaneously injected
intraplantar into the right hind paw”. Thereafter, paw
circumference was recorded hourly between 1 and 6 h
using a digital vernier caliper. The procedure was
repeated with 200 mg/kg of n-hexane, chloroform and
ethyl acetate extract and vehicle (3% Tween 80; 10
ml/kg, p.o.).

Percentage inhibition = (C; — C o) control = (Ct — Co) test  x 100

(C t— Co) control
Where;

[(C, = C,) ] = mean change in paw circumference of control rats

[(C,—C,) ] = mean change in paw circumference of treated rats

Xylene-induced mouse ear oedema

The effect of the methanol extract of C. lutea on acute
topical inflammation was evaluated by a modification
of the methods of Ishola et al.”* Adult Swiss albino mice
(20-25 g) of either sex were divided into 5 groups
containing six mice per group (n=6) and were treated as
follows: Group 1: 3% Tween 80, vehicle (10 ml/kg, p.o.),
Group 2: diclofenac (10 mg/kg, p.o., reference
standard), Groups 3-5:- C. lutea (50, 100 and 200 mg/kg,
p.o.), respectively. One hour after treatment, xylene (20
ul) was topically applied into the right pinna ear and
observed for 1 hour for acute inflammation. After
which they were euthanized with di-ethyl-ether and
both ears removed. Circular section of both the right
(treated) and left (untreated) ears were punched out
using a cork borer and weighed. The procedure was
repeated with 200 mg/kg of n-hexane, chloroform and
ethylacetate extract and vehicle (3% Tween 80; 10
ml/kg, p.o.).

Percentageinhibition=" (R.-L,) o= (R,=L) e X 100

(R—L.)

control

Where;

[(R=L) el =mean change in weight of ear of control animals
[(R,—L) .. =mean change in weight of ear of treated animals
(R.); weight of right ear of control animal

(L.); weight of left ear of control animal

(R,); weight of right ear of treated animal

(L); weight of left ear of treated animal

Statistical analysis

Results are expressed as mean = SEM (n =6). The
difference between experimental groups was
compared by one or two-Way Analysis of Variance
(ANOVA) followed by Tukey post hoc multiple
comparison test using the software Graph Pad Prism 6.
A probability level of less than 5% was considered
significant (P <0.05).

RESULTS

Acute toxicity test

The extract up to 5000 mg/kg, p.o. produced no
behavioural signs of toxicity within the first 24 h after
administration and did not induce mortality up to the
14th day of observation.
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Phytochemical screening

The preliminary phytochemical screening of the
methanol extract of C. lutea fruit showed the presence
of tannins, reducing sugars, saponins, flavonoids,

and significantly decreased the carrageenan-induced
increase in paw size when compared with the control
rats. The highest doses tested (200 mg/kg), reduced
inflammation by 83.66% at the first hour after which

there was a slight reduction in effect over 6 hours. The
fruit extract produced statistically significant (P < 0.05)
inhibition throughout the duration of the experiment
(1-6 h) when compared to control as shown in Table 1.
Similarly, pretreatment of rats with CLFn-HE, CLFCHE,
or CLFETE (200 mg/kg), significantly reduced
carrageenan-induced paw oedema (Table 2).

cardiac glycosides, terpenoids and steroids.

Anti-Inflammatory activity

Effects of C. lutea on carrageenan-induced paw oedema
The intraplantar injection of carrageenan produced
time course increase in paw size. However, the
pretreatment of rats with CLFME dose-dependently

Table 1: Effect of C. lutea fruit extract on carrageenan-induced paw oedema.

Treatment  Dose 1h 2h 3h 4h 5h 6h
(mg/kg)

Vehicle 10ml/kg  5.49+0.28 531£0.26  543+0.19 5.29+0.18 499+0.18 4.49+0.14

CLFME 50 382007 381009  3.79:+0.14° 3.89+0.10°(62.87)  3.76£0.05 (63.29)  3.77+1.00 (50.90)
(68.09) (66.11) (68.58)

CLFME 100 383+0.04  393#0.04" 438%019° 4.06+0.19 (65.82)  4.17+0.21°(56.04)  3.77:0.09 (66.88)
(77.43) (71.55) (54.98)

CLFME 200 379£0.18 400009 4.03+0.13° 3.98+0.10°(74.26)  3.86£0.05°(76.33)  3.81+0.10°(71.97)
(83.66) (73.64) (73.74)

Diclofenac 10 37240117 384007 3.80+0.13° 3.79£0.10°(81.86)  3.70+0.16"(83.57)  3.77+0.13"(73.89)
(85.99) (79.92) (82.47)

Values are expressed as mean + SEM (mm) (n = 6). Significance relative to control: - *p < 0.05. (Two-way ANOVA
followed by Tukey's multiple comparison tests). Percentages of inhibition against carrageenan induced paw

oedemaarein parentheses. Vehicle-3% Tween 80; CLFME: Carpolobia Lutea Fruit Methanol Extract.

Table 2: Effect of Carpolobia lutea fractions on carrageenan-induced paw oedema

Treatment Dose 1h 2h 3h 4h 5h 6h
(mg/kg)
Vehicle 10 590+0.21 6.48+0.09 6.33+0.11 657+029  6.47+0.30 6.17+0.23
ml/kg
CLFn-HE 200 444+0.09° 452+014°  4.81#0.18° 5.05+0.24° 5.04+0.23"(41.22) 5.17+0.17" (28.92)
(53.15) (60.00) (46.80) (42.91)
CLFCHE 200 457+020° 438+0.10° 459+0.10° 4.73+0.14 470+0.24°(58.42)  4.73+0.15 (52.21)
(53.60) (70.00) (60.38) (58.82)
CLFETE 200 4.65+0.12° 4.43+0.09° 4.44+0.16° 4.52+0.10" 4.54+0.17°(60.93)  5.25+0.17" (27.70)
(45.95) (65.00) (62.60) (62.98)
Diclofenac 10 3.72+0.11° 3.84+0.07  3.80+0.13° 3.79+0.10° 3.70+0.16°(83.57)  3.77+0.13"(73.89)
(85.99) (79.92) (82.47) (81.86)

Value expressed as mean + SEM (mm) (n = 6). Level of significance analysis by two way ANOVA followed by Tukey's
post hoc multiple comparison tests P<0.05 versus vehicle treated control. Percentages of inhibitionin parentheses.

CLFnHE: Carpolobia Lutea Fruit n-hexane Extract; CLFCHE: Carpolobia Lutea Fruit chloroform Extract; CLFETE:

Carpolobia Lutea Fruit ethylacetate Extract; vehicle-3% Tween 80
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Effect of C. Lutea extract on xylene-induced ear
oedema in mice

Instillation of xylene into the pinna of the ear induced
oedema (0.26 £ 0.13). However, pretreatment of mice
with CLFME (200 mg/kg) significantly reduced the ear
oedema by 89.85%, which was similar to the effect of

dexamethasone (90.73%) (Table 3). In another set of
experiments, the pretreatment of rats with CLFn-HE,
CLFCHE, or CLFETE (200 mg/kg, p.o., respectively)
produced significant (p < 0.05) inhibition of ear oedema
by 69.14%, 71.60% and 69.14%, respectively, relative to
vehicle control treated (Table 4).

Table 3: Effects of C. lutea extract on xylene-induced on ear oedema in mice.

Treatment Dose (mg/kg) Mean difference Percentage inhibition
Vehicle 10 ml/kg 0.26 £0.13

CLFME 50 0.19 £ 0.002 48.08
CLFME 100 0.25+0.11 77.61
CLFME 200 0.06 £ 0.006 89.85
Dexamethasone 10 0.06 £ 0.006 90.73

Values represented as mean + S.E.M; (n=6). Level of significance relative to control: P <0.05 (One way ANOVA

followed by Tukey's post hoc multiple comparison tests).

Methanol Extract.

Vehicle-3% Tween 80; CLFME: Carpolobia Lutea Fruit

Table 4: Effects of C. lutea fractions on xylene induced ear oedema in mice

Treatment Dose (mg/kg) Mean difference Percentage inhibition
Vehicle 10 0.13+001 -
CLFn-HE 200 0.07 +0.001" 69.14
CLFCHE 200 0.07 +0.01° 71.60
CLFETE 200 0.07 +0.003" 69.14
Dexamethasone 10 0.06 £ 0.006" 90.73

Results are represented as mean + S.E.M. (n=6), P < 0.05 compared with control. (One way ANOVA followed by

Tukey's post hoc multiple comparison tests). Vehicle-3% Tween 80; CLFnHE: Carpolobia Lutea Fruit n-hexane Extract;

CLFCHE: Carpolobia Lutea Fruit chloroform Extract; CLFETE: Carpolobia Lutea Fruit ethylacetate Extract
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Results of Gas-chromatography

octadecenoic acid (Z) methyl ester (RT 18.2min, Area
1.8%), cis-vaccenic acid (RT 19.2min, Area 29.9%), oleic

The results obtained from the GC-MS of n-Hexane acid (RT 19.3min, Area 18.9%), cis-13-octadecenoic acid
fraction of C. lutea revealed the presence of N- (RT 19.3min, Area 6.0%), squalene (RT 27.8min, Area
hexadecanoic acid (RT 16.8min, Area 25.9%), 9- 8.7%), and nonacosane (RT 28.4min, Area 1.4%) (Fig. 1).
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FIG 1: the spectra of n-hexane fraction GC-MS
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Column chromatography and LC-MS
The chloroform extract was subjected to column

chromatography and fraction 31 was found to have a
single spot using thin layer chromatography (n-

Table 5: Retention time and respective m/z values

Hexane:Ethylacetate, 5:5) with an R, value of 0.70. The
LC-MS analysis (Poroshell 120 EC-C18 stationary phase
and Acetonitrile: Water (50:50) mobile phase) of
fraction 31 from column chromatography afforded four
major peaks with retention time and m/z values (Table
5).

S/N RETENTION TIME (Mins) M/Z

1 0.058 76.2,81.2,88.2,106.2, 139.2, 165.2, 196.3,
208.2

2 1.161 76.2,81.2,88.2,106.2, 107.2, 136.1, 139.1,
140.1, 196.2

3 1.572 76.2,81.2,88.2,120.2, 139.2, 140.2, 196.2,
208.2

4 3.080 76.2,81.2,88.2,97.1,106.2, 107.2, 116.2
139.2,157.2, 196.2, 208.2

DISCUSSION compound (29.9%), is the precursor of rumenic acid an

Findings from this study showed that the fruit extracts
of Carpolobia lutea possess anti-inflammatory
properties evidenced in time course reduction of paw
oedema in carrageenan model and reduction of ear
oedema in xylene model. Moreover, peak anti-
inflammatory actions were observed with the
methanol and chloroform extracts. Interestingly, acute
toxicity test showed that the fruit extract had wide
margin of safety. The methanol extract up to 5000
mg/kg following oral administration is devoid of
behavioural toxic effect and mortality.

Phytochemicals are biomolecules that occur in herbal
drugs or phytopharmaceuticals, and possess the ability
to modulate one or more metabolic processes or
pathways in humans resulting in health benefits and
promotion of well-being.”* In this study, the
preliminary phytochemical screening of the methanol
extract revealed the presence of tannins, reducing
sugars, saponins, flavonoids, cardiac glycosides,
terpenoids and steroids. Flavonoids such as quercetin
have been reported to possess anti-inflammatory
effects.””  Analysis of the n-hexane extract of
Carpolobia lutea by GC-MS revealed the presence of
the following compounds; oleic acid, squalene, cis-
vaccenic acid, n-hexadecanoic acid, 9-octadecenoic
acid (Z) methyl ester, cis-13-octadecenoic acid and
nonacosane. Cis-vaccenic acid, the most abundant

isomer of conjugated linoleic acid. Its role in cancer and
immune function remains unclear and short-term
human trials have shown that vaccenic acid does not
appear to affect markers of inflammation, phagocytic
function or circulating immune cell phenotypes.” Ester
bond hydrolysis of membrane phospholipids by
phospholipase A, and consequent release of fatty acids
are the initiating steps of inflammation. Inhibition of
phospholipase A, is one of the ways to control
inflammation. Previous investigation had shown that n-
hexadecanoic acid, the second most abundant
compound (25.9%) found in this study, inhibits
phospholipase A, * Oleic acid has been widely
described as an anti-inflammatory fatty acid that plays a
role in the activation of different pathways of immune
competent cells.” Diets rich in oleic acid have beneficial
effects in inflammatory related diseases.”” The
flavonoids, terpenoids and fatty acids (cis-vaccenic acid,
n-hexadecanoic acid and others) present in this fruit
may account for the anti-inflammatory property of
Carpolobia lutea.

The LC-MS analysis of fraction (31) from column
chromatography using acetonitrile:water (50:50)
afforded four major peaks with retention times of 0.058,
1.161, 1.572 and 3.080 minutes, respectively, with
similar abundant ions (Base peak) of 81.1 and
molecular ions (M’) of 208.2. This indicates the
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presence of isomeric compounds. Ethyl beta-D-
fructofuranoside and ethyl glucoside, are saccharides
with molecular formula C,;H,,0, and molecular weight of
208.2. Also, Sinapaldehyde extracted from the
heartwood of Populous tomentosa, using chloroform,
has the same molecular weight and is a
phenylpropranoid.

The development of carrageenan induced oedema is
biphasic; the first phase involving the release of
histamine and serotonin occurs within one hour of
carrageenan injection and the second phase (>1.0 h)
results from the overproduction of prostaglandin in
tissues and is also associated with the release of
bradykinin, protease and lysosomal enzymes which
peak at 3 h.” Carrageenan induces extravasation of
macrophages and polymorphonuclear leucocytes
(PMN leucocytes) into injected tissue and stimulates
release of some pro-inflammatory mediators, such as
PMN leucocytes derived reactive oxygen species and
free radicals (hydrogen peroxide, superoxide and
hydroxyl radical).” In this study, the pretreatment of
rats with C. lutea extract reduced oedema formation in
both phases indicating its ability to inhibit activity of
histamine, serotonin and kinins in the early phase.” In
addition, its ability to prevent oedematogenic effect of
carrageenan in second phase suggest its possible
inhibition of prostaglandin production in the tissues.**

Xylene, a common inflammatory agent, provokes acute
inflammatory response in the mouse ear, which leads
to serious edematous changes of skin when applied to
the surfaces of the ear.” The ear edema model induced
by xylene has certain advantages in the evaluation of
anti-inflammatory steroids as well as non-steroidal
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