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This study was designed to investigate the analgesic and anti-inflammatory effects of Ageratum
conyzoides and Emilia sonchifolia alcoholic extracts in animal models. Analgesic effects have been
investigated in acetic acid induced writhing model and formalin induced licking model of Swiss albino
mice. Anti-inflammatory effect was investigated in carrageenan induced anti-inflammatory paw edema
model of Wistar albino rat. Data were analyzed by one-way analysis of variance (ANOVA), followed by
Tukey's post hoc test for multiple comparisons. In a dose-dependent response, A. conyzoides and E.
sonchifolia extracts inhibited 49.85 and 39.47% of acetic acid induced pain at the highest dose 2.0 g/kg
body weight (BW). These effects were statistically significant (P < 0.05) as compared to the reference
drug, diclofenac sodium (40 mg/kg). A. conyzoides reduced 35.48% and E. sonchifolia reduced 38.70%
of formalin induced pain by 2.0 g/kg which were also statistically significant (P < 0.05) as compared to
morphine (0.5 mg/kg). In a time-dependent inhibition of carrageenan induced paw edema model, the
extracts of A. conyzoides and E. sonchifolia promoted 50.23 and 48.11% inhibition of paw edema at the
4th hour of administration, respectively and the effects were statistically significant (P < 0.05). No
mortality was observed in acute toxicity test. Observed results demonstrate an effective analgesic and
anti-inflammatory potentials of the extracts to be used as complementary and alternative therapy.
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INTRODUCTION

Due to having adverse side effects, like gastric lesions,
caused by non-steroidal antiinflammatory drugs (NSAIDs)
and tolerance and dependence induced by opiates, the
use of these drugs as analgesic agents have not been
successful in all the cases. Analgesic drugs lacking those
effects are being searched all over the world as
alternatives to NSAIDs and opiates in this context. The
development of novel compounds having analgesic and
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anti-inflammatory activities with an improved safety
profile is still required (Tonk et al., 2012). Therefore, the
investigation of the effective plant based analgesic and
anti-inflammatory drugs have been paid more attention,
because plants derived medicines have made large
contribution (Igbinosa et al., 2009) to human health and
well being since last few decades, providing a source of
inspiration for novel drugs with less expense and no side
effects.

Ageratum conyzoides L. (Asteraceae) is an annual
herb with a long history of traditional medicinal uses by
various cultures worldwide. It has been used in leprosy
and purulent ophthalmia in Asia (Katsuri et al., 1973). Its
decoction or infusion is given in diarrhea, dysentery,
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intestinal colic, flatulence, rheumatism, fever and pain
associated with navel in children (Chopra et al., 2002). It
has been found to be bacteriocide, antidysenteric and
anti-lithiatic in South America and Africa (Ekundayo et al.,
1988).

In Central Africa, it has been commonly used to treat
pneumonia, wounds and burns. In some other African
countries, the plant has been popularly used in skin
diseases, wound healing, mental retardation, infectious
diseases, headaches, dyspnea, asthma and uterine
troubles (Okunade, 1981). In Cameroon, it is a local
remedy for craw-craw, but in Cameroon and Congo, it is
used to treat fever, rheumatism and colic (Abbiw, 1990).
In Brazil, the aqueous extracts of the leaves and whole
plants have been used to treat colic, colds and fevers,
diarrhea, rheumatism and spasms (Marques et al., 1988;
Brasil et al.,, 1989). In Brazil, it is also known as a
medicinal tea plant used as anti-inflammatory, analgesic,
anti-diarrheal and as healers of gynecological diseases
(Yamamoto et al., 1991; Sharma and Sharma, 1995).

Other folk remedies including anti-itch, sleeping sick-
ness, mouthwash for toothache, antitusive, vermifuge,
tonic and Killing lice (flowers) are widely known (Kapur,
1993). The leaves have been used on cuts, sores, as an
anti-inflammatory agent (Abena et al., 1993; Moura et al.,
2005) and insecticide (Ramachandran and Nair, 1981),
an antidote to snake poison (Jain and Sahu, 1993), an
anti-tetanus, in headache, boils (Siddiqui and Husain,
1992), skin diseases (Sankaran and Alagesaboopathi,
1995), ringworm infection (Anuradha et al., 1986),
typhoid, malarial fever, uterine problems (Singh, 1988),
throat infection, painful gums, abscess for early
suppuration, wound healing and leucorrhoea (Sharma et
al., 1985). The root is used in lithiasis and infant diarrhea
(Hemadri and Rao, 1989). Its potent nematocidal and
pests control effects are also documented (Gravena et
al., 1993). It is the only plant used in HIV/AIDS disease
(Igoli et al., 2005). A lot of biologically important chemical
components both from essential oil and crude extracts of
different parts of this plant have been isolated and
identified. Prominently, 51 essential oil components
belonging to the mono and sesquiterpenes (Ekundayo et
al., 1988), 21 flavonoids, especially the polymethoxylated
flavones (Gonzalez et al., 1991), some triterpenes like
friedelin, stigmasterol and spinasterol and alkaloids,
basically, lycopsamine and echinatine have been
extracted from this plant. Some chromene, chromone and
coumarine have also been isolated from this plant
(Okunade, 1981).

Emilia sonchifolia (Lin.) is a bushy annual herb distri-
buted mainly in Asian countries (Warrier et al., 1995). It
has been traditionally used as important medicinal plant
in most tropical and subtropical countries, including
Bangladesh. Different parts of the plant have been used
in the treatment of asthma, inflammation, intermittent fe-
ver, breast cancer, ophthalmia, cuts and wounds (Chopra
et al.,, 1986). Leaf juice is used in eye inflammation, night
blindness and sore throat. Antimicrobial activity of

aqueous extract and cytotoxic, anti-Ehrlich ascitic
carcinoma (EAC) and anti-Dalton's lymphoma ascites
(DLA) activities of alcoholic extracts have been reported
(Shylesh and Padikkala, 2000). Decoction of this plant is
used as a febrifuge in infantile tympanities and bowel
compliant. Hydroalcoholic extract of the arial parts of E.
sonchifolia has been reported for its antinociceptive effect
(Couto et al.,, 2011). A preliminary study on the anti-
inflammatory effect of E. sonchifolia has also been
reported (Muko and Ohiri, 2000). Some known com-
pounds like simiral, beta-sitosterol, stigmasterol, palmitic
acid and honey acid were obtained from the whole plant
of E. sonchifolia (Gao et al.,, 1993). Few pyrrolizidine
alkaloids, senkirkine and doronine were isolated from the
aerial parts of E. sonchifolia (Cheng and Roder, 1986).

Evidences showed that different parts of these plants
have been used for several acute and chronic diseases in
many corners of the world. However, insufficient numbers
of researches have endeavored to clarify the afore-
mentioned folk and traditional uses of these plants. This
study investigated the analgesic and anti-inflammatory
effects of alcoholic extracts of the whole A. conyzoides
and E. sonchifolia in animal models.

MATERIALS AND METHODS
Collection of plant material

The whole A. conyzoides and E. sonchifolia plants were collected
from Chittagong, Bangladesh. The plants were taxonomically
identified by Dr. Shaikh Boktear Uddin, Associate Professor and
Taxonomist, Department of Botany, University of Chittagong,
Bangladesh. Voucher specimen (Accession no; A. conyzoides-
36073 and E. sonchifolia-36075) of each has been preserved for
further documentation.

Preparation of extracts

Fresh A. conyzoides and E. sonchifolia whole plants were washed
with distilled water immediately after collection. The plants were
chopped into small pieces, air dried at room temperature (26 + 1)°C
for about 10 days and ground into powder (grinder purchased
locally) to store in an airtight container. The resulting powder (750
g) of each was extracted in ethanol for 7 days at room temperature.
Extracts were individually evaporated using rotary evaporator
(RE200 Bibby Sterling, UK) to dryness to give 48 g (yield 6.4% w/w)
of A. conyzoides and 44 g (yield 5.87% w/w) of E. sonchifolia
blackish-green pastes which were kept at 4°C until further use.

Experimental animals

Six-week-old Swiss albino mice of both sexes weighing 25 to 30 g
and seven-week-old Wistar albino rats of the both sexes weighing
150 to 200 g were obtained from animal house of Bangladesh
Council of Scientific and Industrial Research (BCSIR) Laboratories,
Chittagong. The animals were housed individually in stainless steel
wire meshed plastic cages in a controlled temperature (25 = 2)°C
and humidity (55 to 60%) controlled room with a 12 h light-dark
cycle. The animals were supplied with standard rat pellet diet and
drinking water ad libitum during the entire period of the study.
Maintenance of animals and experimentations were carried out
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according to the regulations of the Institutional Animal Ethics
Committee (034- 2011/Animal).

Reagents and drugs

Acetic acid, morphine hydrochloride (99.50%) and absolute ethanol
were purchased from Sigma-Aldrich, Munich, Germany. Morphine
was dissolved in saline solution just before use. Diclofenac sodium
(powder form) was kindly donated by GlaxoSmithKline Ltd.,
Bangladesh. A commercially available concentrated formalin
solution (Sigma-Aldrich, Munich, Germany) was diluted with saline
to the appropriate concentration (2.5%). Carrageenan (lambda
form, FMC Marine Colloids Division, Sigma-Aldrich, Poole, UK) was
used for paw edema test.

Assay for analgesic effect
Acetic acid induced writhing test

The analgesic activity of A. conyzoides and E. sonchifolia extracts
were measured by the acetic acid induced writhing test in Swiss
albino mice as described by Koster et al. (1959). Briefly, the
inhibitions of writhing produced by the extracts were determined by
comparing the inhibitions produced by the control group. Diclofenac
sodium at a dose of 40 mg/kg (BW) was used as standard
analgesic agent (positive control). Intraperitoneal injection of (1%)
acetic acid at a dose of 2.3 ml/lkg was used to create pain
sensation. The number of writhing and stretching was counted over
20 min (20 min after the application of acetic acid). The extracts
and distilled water (control) were administered orally 30 min before
acetic acid injection as treatment and control respectively. The
percent of analgesic action was determined by the following
formula.

Mean writing count (control group-treated group)
Analgesic effect (%) - x 100

Mean writhing count of control group

Formalin test

The procedure was similar to that described by Gaertner et al.
(1999). The plant extracts (1.0, 1.5 and 2.0 g/kg), reference drug
morphine (0.5 mg/kg) and distilled water were administered orally
30 min before formalin injection. A 20 pl of 2.5% formalin (0.92%
formaldehyde) made in phosphate buffer (pH 7.4) was injected
under the right hind paw surface of the experimental mice. Each
mouse was placed individually in a cage and observed from 0 to 5
min, followed by the injection of formalin to analyze the first phase
of formalin induced pain (neurogenic pain). The length of time the
animal spent for licking the injected paw was counted with a
chronometer and was considered as location of pain. The
percentage of inhibition was calculated by the following formula:

I—control' I—treated

Inhibition (%)

control

where, L represents licking.

Assay for anti-inflammatory effect

Anti-inflammatory activities of two extracts were determined by
using carrageenan induced paw edema test in the hind paw of rat
as reported previously (Winter et al., 1962). Briefly, the initial
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volume of right hind paw of each rat was measured using
plethysmometer (7150, UGO Basile, Italy) and then 0.1 ml of 1%
(w/v) carrageenan was subcutaneously injected into the subplantar
region of right hind paw in order to induce acute inflammation. The
extracts (0.5, 1.0 and 1.5 g/kg), standard anti-inflammatory drug
diclofenac sodium (40 mg/kg) and distilled water were administered
orally 30mins before the subplantar injection of carrageenan to
treated, positive control and normal control groups, respectively.
The volume of right hind paw was measured at 1st, 2nd, 3rd and
4th hour after the carrageenan injection. The inhibition of paw
edema was calculated according to the following formula:

(Ct —Co) control — (Ct —Co) treated

Inhibition (%) = x 100

(Ct —Co) control

where C; is the right hind paw thickness volume (in mm?) at time t
and C, is the right hind paw thickness volume (in mm? before
carrageenan injection.

Acute toxicity test

Wistar albino rats maintained under standard laboratory condition
were used for acute toxicity study. A total of five animals received a
single oral dose (0.5, 1.0, 2.0, 3.0 and 4 g/kg BW) of the extract has
been used. Animals were fasted over-night prior to administration.
After administration of the extracts, food was withheld for further 3
to 4 h. Animals were observed individually once during the first 30
min after dosing, periodically during the first 24 h (with special
attention during the first 4 h) and daily thereafter for a period of 14
days. Once daily cage side observation including changes in skin
and fur, eyes and mucous membrane, respiratory and circulatory
rate, autonomic and central nervous system (CNS) changes were
made (Zaoui et al., 2002).

Statistical analysis

Values for analgesic activity were expressed as "mean increase in
latency after drug administration + standard deviation (SD)" in terms
of seconds, whereas values for anti-inflammatory activity were
expressed as "mean increase in paw volume + SD". Data were
analyzed by one-way analysis of variance (ANOVA) followed by
Tukey's post hoc test for multiple comparisons. The values were
considered significantly different at P < 0.05.

RESULTS

The extracts showed a dose-dependent analgesic actions
on acetic acid induced writhing response of abdominal
stretching (Table 1). This analgesic effect in terms of
writhing response was significant (P < 0.05) at all the
doses of the extract in comparison to the control group;
however, the activity was less as compared to diclofenac
sodium. A. conyzoides extract was found more effective
than E. sonchifolia.

The results of the present study revealed that the
extracts significantly (P < 0.05) reduced the licking time
inhibiting the formalin induced pain (Table 2). The
percentage inhibition for morphine was much higher than
that of both extracts; however, effect of E. sonchifolia
extract was higher in the reduction of licking time than
that of A. conyzoides.
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Table 1. Effect of A. conyzoides and E. sonchifolia extracts on acetic acid-
induced writhing response in mice.

Writhing response (count/20 min) Analgesic (%)

Dose

ACEX ESFx ACEx ESFx
Control 69.0 + 1.9 76.0 £ 0.70° - -
1.0 g/kg 55.0 + 1.3%%* 61.0 + 1.0% 20.28 19.73
1.5 g/kg 45.2 + 0.9%+* 55.0 + 1.3% 34.49 27.63
2.0 g/kg 34.6 + 2.0%** 46.0 + 1.1% 49.85 39.47
DS40 (mg/kg) 16.5+1.3%%* 76.09

Data are shown as mean + SD of five animals in each group. ACEx: A. conyzoides
extract; ESFx: E. sonchifolia; DS: Diclofenac sodium. Values with superscript letters b-
e in each column are significantly different from each other.The value of superscript
letter a for control. Data were analyzed by one-way ANOVA followed as compared to
Tukey's post hoc test for multiple comparisons (significance level, ***P < 0.00, **P <
0.01, *P < 0.05).

Table 2. Effect of A. conyzoides and E. sonchifolia extracts on formalin-induced
licking response in mice.

Licking time (min) Inhibition (%)

Dose

ACEX ESFx ACEX ESFx
Control 744+115 744+1.15 - -
1.0 g/kg 61.0 + 1.0%* 59.4+1.7* 18.01 20.16
1.5 g/kg 55.0+ 1.6°* 51.8+1.2% 26.07 30.37
2.0 g/kg 48.0 + 1.4% 456 + 3.4% 35.48 38.70
MP (0.5 mg/kg) 39.0+0.7% 50.00

Data are shown as mean + SD of five animals in each group. ACEx: A. conyzoides
extract; ESFx: E. sonchifolia; DS: Diclofenac sodium; MP: Morphine. Values with
superscript letters are significantly different as follows: a, b and ¢ as compared to
control and b as compared to positive control. Data were analyzed by one-way
ANOVA followed by Tukey’s post hoc test for multiple comparisms (significance level,
*P < 0.05).

Table 3. Effect of A. conyzoides extract on the increase of carrageenan-induced paw edema in

albino rat.
Dose Hind paw edema (mms)

1h 2h 3h 4 h
Control 0.37+0.0 0.64 0.0 0.76 £ 0.0 0.88+0.1
ACEXx 0.5 g/kg - 0.56 +0.0™ 0.65+0.0 0.69+0.0™
ACEXx 1.0 g/kg 0.31+0.0™ 0.50 +£0.0™ 0.55 + 0.0%* 0.60 = 0.0%*
ACEx 1.5 g/kg 0.28 +0.0™ 0.38 + 0.0%** 0.44 + 0.0 0.44 + 0.0
DS (40 mg/kg) 0.23 +0.0% 0.35+ 0.0 0.32 + 0.0%* 0.35+ 0.0%

Data are shown as mean = SD of five animals in each group. ACEx: A. conyzoides extract; DS:
Diclofenac sodium, ns=not significant as compared to control and positive control. Values with
superscript letters are significantly different as follows: a and b as compared to control and ¢ as
compared to positive control. Data were analyzed by one-way ANOVA followed by Tukey's post hoc
test for multiple comparisons (significance level *P < 0.05). “(-)” Indicates no paw edema.

Tables 3 and 4 showed a time-dependent increase of rat
hind paw edema with the administration of carrageenan
along with extracts and diclofenac sodium. However, paw
edema was inversely increased with the increase of

the control. Effect of A.

extract dose. Reduction of paw edema was significant (P
< 0.05) at the doses of 1.0 and 1.5 g/kg as compared to

conyzoides extract was

comparable with diclofenac sodium (Table 4).
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Table 4. Effect of E. sonchifolia extract on the increase of carrageenan induced paw edema in

albino rat.
Hind paw edema (mm?)
D
ose 1h 2h 3h 4n
Control 0.85+0.02 0.88 £ 0.02 0.78 £ 0.02 0.69 £ 0.00
ESFx 0.5 g/kg - 0.79 + 0.02% 0.70 + 0.03™ 0.61 +0.02™

ESFx1.0g/kg  0.75+0.00°**  0.76+0.01°*  0.62+0.01°**  0.51 +0.02%**
ESFx 1.5 g/kg 0.71 + 0.02% 0.68 £0.01%*  0.51+0.01%*  0.35+ 0.01%**
DS (40 mg/kg)  0.23 + 0.0%** 0.35 + 0.0%** 0.32 + 0.0%** 0.35 + 0.0%**

Data are shown as mean = SD of five animals in each group. ESFx: E. sonchifolia extract; DS:
Diclofenac sodium, ns=not significant compared to control and positive control. Values with
superscript letters are significantly different as follows: a, b and ¢ as compared to control and d as
compared to positive control. Data were analyzed by one-way ANOVA followed by Tukey's post hoc
test for multiple comparisons (Significance level, ***P < 0.001, **P < 0.01, *P < 0.05). “(-)” Indicates
no paw edema.

80 1 ACEx 0.5 g/kg m ACEx 1.0 g/kg
mACEx 1.5 g/kg m Positive control (DS)

[¥E3

Inhibition of paw edema (%)

1st 2nd 3rd 4th

Time interval (h)

Figure 1. Percentage inhibition (%) of paw edema in time—dependent doses of A. conyzoides
extract. Data are shown as mean + SD of five animals in each group. ACEXx: A. conyzoides extract;
DS: Diclofenac sodium, ns=not significant compared to control and positive control. Values with
superscript letters are significantly different as follows: a as compared to control and b (positive
control). Data were analyzed by one-way ANOVA followed by Tukey's post hoc test for multiple
comparisons (Significance level, *P < 0.05, **P < 0.01).

The extracts also showed a time-dependent anti- DISCUSSION

inflammatory action in carrageenan induced paw edema

model (Figures 1 and 2). Highest anti-inflammatory This research was carried out to evaluate the analgesic
effects were achieved by 1.5 g/kg of both extracts at the and anti-inflammatory effect of whole ethanolic extracts of
4th hour of administration. A. conyzoides promoted A. conyzoides and E. sonchifolia. Both extracts showed a
50.23% and E. sonchifolia promoted 48.11% of inhibition dose-dependent response with significant inhibition of
which were statistically significant (P < 0.05) as acetic acid and formalin induced pain. The extracts also
compared to the control. showed a time-dependent inhibition of carrageenan
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mESFx 0.5g/kg

mESFx1.5g/k
60 - g/kd

Inhibition of paw edema (%)

1st 2nd

mESFx 1.0g/kg

m Positive control (DS)
[N

3rd 4th

Time interval (%)

Figure 2. Percentage inhibition (%) of paw edema in time—dependent doses of E. sonchifolia
extract. Data are shown as mean + SD of five animals in each group. ESFx: E. sonchifolia extract;
DS: Diclofenac sodium, ns=not significant compared to control (positive control). Values with
superscript letters are significantly different as follows: a as compared to b positive control. Data
were analyzed by one-way ANOVA followed by Tukey's post hoc test for multiple comparisons
(Significance level, *P < 0.05, *P < 0.01, ***P < 0.001).

induced paw edema. A. conyzoides was found more
effective than E. sonchifolia. No toxicity was found for
the extracts.

Acetic acid induced writhing in mice attributed visceral
pain, finds much attention of screening analgesic drugs
(Hasan et al., 2010). The writhing method was found
effective to evaluate peripherally active analgesics. The
crude extracts of both plants (A. conyzoides and E.
sonchifolia) showed significant analgesic action as
compared to the reference drug diclofenac sodium, but A.
conyzoides was found to exhibit higher analgesic activity
than E. sonchifolia against acetic acid induced pain in
mice at all the dose levels, that is, 1.0, 1.5 and 2.0 g/kg
BW.

Acetic acid induced writhing method is very sensitive
and able to detect anti-nociceptive effects of com-
pound(s) at dose level that may appear to be inactive in
other methods, like tail flick test. Pain sensation in acetic
acid induced writhing method is elicited by triggering
localized inflammatory response resulting release of
free arachidonic acid from tissue phospholipid (Ahmed et
al., 2006) via cyclooxygenase (COX) and prostaglandin
biosynthesis (Duarte et al., 1988). In other words, the
acetic acid induced writhing has been associated with
increased level of prostanoids, especially PGE2 and
PGF2a in peritoneal fluids as well as lipoxygenase pro-
ducts (Dhara et al., 2000). The increase in prostaglandin
levels within the peritoneal cavity then enhances

inflammatory pain by increasing capillary permeability
(Zakaria et al., 2008). This prostaglandin synthesis is
inhibited, through a peripheral mechanism of pain
inhibition, by the agents which reduce the number of
writhing  substantially render the analgesic effect
(Ferdous et al., 2008).

The significant pain reduction of both plant extracts
might be due to the presence of analgesic principles,
achieved by the chemical constituents of the extracts,
acting with the prostaglandin pathways. It was found that
the extract of A. conyzoides was possessed with some
phytochemical metabolites, especially flavonoids (Moreira
et al.,, 2007) which were reported to have a role in
analgesic activity primarily by targeting prostaglandins
(Rajnarayana et al., 2001). Both A. conyzoides and E.
sonchifolia were also documented to present triterpenes
and alkaloids (Gao et al., 1993), while alkaloids and
tannins are well known for their ability to inhibit pain
perception (Uche et al., 2008; Vanu et al., 2006).

Formalin test is a useful vehicle, particularly for the
screening of novel compounds, since it encompasses
inflammatory, neurogenic and central mechanisms of
nociception (Lee et al., 2000). The test is sensitive for
various classes of analgesic drugs of two distinct phases,
reflecting different types of pain. The early phase (initial
pain) conducted by our study, reflects a direct effect of
formalin on nociceptors (neurogenic pain), while centrally
acting narcotics inhibit both the phases and peripherally



acting drugs inhibit only the late phase of formalin
induced pain (Hunskaar and Hole, 1987; Elisabetsky et
al.,, 1995). However, the effects of the extracts used in
this study were reflected through the comparable
reduction, with analgesic drug morphine, of the time
spent in licking and biting of the injected paw after the
administration of A. conyzoides and E. sonchifolia
extracts.

Carrageenan induced rat paw edema model is a
suitable test for evaluating anti-inflammatory properties
for natural drugs, because of its sensitivity in detecting
orally active anti-inflammatory agents, particularly in the
acute phase of inflammation (DiRosa et al., 1971).
Development of edema in the paw of rat after injection of
carrageenan is a biphasic event (Vinegar et al., 1969).
The initial phase observed during the first hour is
attributed to the release of histamine and serotonin. The
second phase of edema is due to the release of
prostaglandins, protease and lysosome (Asongalem et
al., 2004; Silva et al., 2005). This leads to a dilation of the
arterioles and venules to an increased vascular
permeability which consequently makes edema (Ozaki,
1990). Although, the mediators including histamine, 5-HT,
the kinins and their complements, have become the
recent focus of attention as they are the metabolites of
arachidonic acid (AA). Alone or in appropriate
combination, AA products of COX pathway are capable
of producing the characteristic signs of inflammation,
vasodilatation, hyperemia, pain, edema and cellular
filtration. The COX products, particularly prostaglandin E2
(PGE2), contribute to increased blood flow through a
vasodilatation action, but the lipooxygenase (LOX)
pathway is necessary for vascular leakage and edema
consequently on cellular infiltration. In our study,
carrageenan induced inflammation was significantly (P <
0.05 and P < 0.01) reduced in all phases of the expe-
riments by treatment with extracts, but A. conyzoides
produced more pronounced effects than E. sonchifolia
which is very compatible with their local uses. Whatever
the mechanism, it is assumed that at least some of the
earlier discussed mediators, either partially or completely,
are subjects of inhibition by the extracts of A. conyzoides
and E. sonchifolia. No toxicity or abnormality in acute
toxicity test supports the safe use of the extracts.

Conclusion

The analgesic and anti-inflammatory effect against the
chemical models of these extracts established the
scientific basis of the use of A. conyzoides and E.
sonchifolia as popular folklore medicine. Although, the
mechanisms are not studied in this research, but the
active secondary metabolites present in crude extracts
perhaps operate in a synergistic manner to show such
effects. Further study is suggested to identify the
chemical constituents linked mechanism of action.

Rahman et al. 1475

ACKNOWLEDGEMENTS

The authors wish to thank the Bangladesh Council of
Scientific and Industrial Research (BCSIR) Laboratories,
Chittagong for supplying the animal models. This work
has been supported by a competitive grant from the
Research Office of the University KwaZulu-Natal, Durban
and NRF, Pretoria, South Africa.

REFERENCES

Abbiw DK (1990). Useful plants of Ghana. Intermediate Technology
Publications and Royal Botanic Gardens, Kew, London. p 207.

Abena AA, Kintsangoula-Mbaya GS, Diantama J, Bioka D (1993).
Analgesic effects of a raw extract of Ageratum conyzoides in the rat.
Encephale, 19(4): 329-332.

Ahmed F, Hossain MH, Rahman AA, Shahid 1Z (2006). Antinociceptive
and sedative effects of the bark of Cerbera odollam Gaertn. Orient.
Pharm. Exp. Med., 6: 344-348.

Anuradha U, Kumbhojkar MS, Vartak VD (1986). Observations on wild
plants used in folk medicine in the rural areas of the Kolhapur district.
Anc. Sci. Life, 6(2): 119-121.

Asongalem EA, Foyet HS, Ekobo S, Dimo T, Kamtchouing P (2004).
Anti-inflammatory, lack of central analgesia and antipyretic properties
of Acanthus montanus (Ness) T. Anderson. J. Ethnopharmacol.,
95(1): 63-68.

Brasil Ministry of Health Central Drug (1989). Ageratum conyzoides. In:
Program of research on medicinal plants: First results. Brasilia.

Cheng D, Roéder E (1986). Pyrrolizidine Alkaloids from Emilia
sonchifolia. Planta Med., (6): 484-486.

Chopra RN, Nayar SL, Chopra IC, Asolkar LV, Kakkar KK, Chakre
0J, Varma BS (1986-92). Glossary of Indian Medicinal Plants (with
Supplement). Council of Scientific and Industrial Research, New
Delhi.

Chopra RN, Nayar SL, Chopra IC (2002). Glossary of Indian Medicinal
Plants New Delhi, India. NISCIR. p 9.

Couto VM, Vilela FC, Dias DF, Dos Santos MH, Soncini R, Nascimento
CG, Giusti-Paiva A (2011). Antinociceptive effect of extract of Emilia
sonchifolia in mice. J. Ethnopharmacol., 134(2): 348-353.

Dhara AK, Suba V, Sen T, Pal S, Nag Chaudhuri AK (2000).
Preliminary studies on the anti-inflammatory and analgesic activity of
the methanolic fraction of the root extract of Tragia involucrate. J.
Ethanopharmacol., 72(1-2): 265-268.

Di Rosa M, Giroud JP, Willoughby DA (1971). Studies of the acute
inflammatory response induced in rats in different sites by
carrageenan and turpentine J. Pathol., 104(1): 15-29.

Ekundayo O, Laakso |, Hiltunen R (1988). Essential Oil of Ageratum
conyzoides. Planta Med., 54(1): 55-57.

Elisabetsky E, Amador TA, Albuquerque RR, Nunes DS, Carvalho Ado
C (1995). Analgesic activity of Psychotria colorata (Willd. ex R. & S.)
Muell. Arg. alkaloids. J. Ethnopharmacol., 48(2): 77-83.

Ferdous M, Rouf R, Shilpi JA, Uddin SJ (2008). Antinociceptive activity
of the ethanolic extract of Ficus racemosa Linn. (Moraceae). Orient.
Pharm. Exp. Med., 8: 93-96.

Gaertner M, Mller L, Roos JF, Cani G, Santos AR, Niero R, Calixto JB,
Yunes RA, Delle Monache F, Cechinel-Filho V (1999). Analgesic
triterpenes from Sebastiania schottiana roots. Phytomedicine, 6(1):
41-44.

Gao JJ, Cheng DL, Liu XP (1993). Chemical constituents of Emilia
sonchifolia L. DC. Zhongguo Zhong Yao Za Zhi, 18(2):102-3, 127.

Gonzalez AG, Aguiar ZE, Grillo TA, Luis JG, Rivera A, Calle J (1991b).
Methoxyflavones from Ageratum Conyzoides. Phytochemistry, 30(4):
1269-1271.

Gravena S, Coletti A, Yamamoto PT (1993). Influence of green cover
with Ageratum conyzoides and Eupatorium pauciflorum on predatory
and phytophagous mits in citrus. Bul OILB-SRO, P 16(7): 104-114.

Hasan SMR, Hossain MM, Akter R, Jamila M, Mazumder MEH, Alam
MA, Faruque A, Rana S, Rahman S (2010). Analgesic activity of the
different fractions of the aerial parts of Commelina benghalensis Linn.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Asongalem%20EA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ekobo%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dimo%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kamtchouing%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cheng%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22R%C3%B6der%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17345415
http://www.worldcat.org/search?q=au%3AChopra%2C+R.+N.&qt=hot_author
http://www.worldcat.org/search?q=au%3ANayar%2C+S.+L.&qt=hot_author
http://www.worldcat.org/search?q=au%3AChopra%2C+I.+C.&qt=hot_author
http://www.worldcat.org/search?q=au%3AAsolkar%2C+L.+V.&qt=hot_author
http://www.worldcat.org/search?q=au%3AKakkar%2C+K.+K.&qt=hot_author
http://www.worldcat.org/search?q=au%3AChakre%2C+O.+J.&qt=hot_author
http://www.worldcat.org/search?q=au%3AVarma%2C+B.+S.&qt=hot_author
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Couto%20VM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vilela%20FC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dias%20DF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dos%20Santos%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Soncini%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nascimento%20CG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nascimento%20CG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nascimento%20CG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Rosa%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Giroud%20JP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Willoughby%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Elisabetsky%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amador%20TA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Albuquerque%20RR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nunes%20DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carvalho%20Ado%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carvalho%20Ado%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaertner%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22M%C3%BCller%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Roos%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cani%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Santos%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Niero%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Calixto%20JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yunes%20RA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Delle%20Monache%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cechinel-Filho%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gao%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cheng%20DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20XP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8323691

1476 Afr. J. Pharm. Pharmacol.

Int. J. Pharmacol., 6(1): 63-67.

Hemadri K, Rao SSB (1989). Folklore claims of Koraput and Phulbani
districts of Orissa state. Indian. Med., 2(1): 4-6.

Hunskaar S, Hole K (1987). The formalin test in mice: dissociation
between inflammatory and non-inflammatory pain. Pain, 30(1): 103-
114.

Ighbinosa OO, Igbinosa EO, Aiyegoro OA (2009). Antimicrobial activity
and phytochemical screening of stem bark extracts from Jatropha
curcas (Linn). Afr. J. Pharm. Pharmacol., 3(2): 58-62.

Igoli JO, Ogaji OG, Tor-Anyiin TA, Igoli NP (2005). Traditional Medicine
Practice amongst the Igede people of Nigeria Part-1l. Afr. J. Trad.
CAM., 2(2): 134-152.

Jain P, Sahu TR (1993). An ethnobotanical study of Noradehi sanctuary
park of Madhya Pradesh, India: Native plant remedies for scorpion
sting and snake bite. J. Econ. Taxonomy Bot., 17: 315-328.

Kapur SK (1993). Ethno-medico plants of Kangra valley (Himachal
Pradesh). J. Econ. Taxonomy Bot., 17: 395-408.

Katsuri TR, Thomas M, Abraham EM (1973). Essential oil of Ageratum
conyzoides: Isolation and structure of two new constituents. Indian. J.
Chem., 11(2): 91-95.

Koster R, Anderson M, deBeer EJ (1959). Acetic acid for analgesic
screening. Fed. Proc., 18: 412.

Lee 10, Kong MH, Kim NS, Choi YS, Lim SH, Lee MK (2000). Effects of
different concentrations and volumes of formalin on pain response in
rats. Acta. Anaesthesiol. Sin., 38(2): 59-64.

Marques-Neto JF, Lapa A, Kubota M (1988). Efeitos do Ageratum
conyzoides Lineé no tratamento da artrose. Rev. Bras. Reumat., 28:
34-37.

Moreira MD, Picanco MC, Barbosa LC, Guedes RN, Barros EC,
Campos MR (2007). Compounds from Ageratum conyzoides:
isolation, structural elucidation and insecticidal activity. Pest Manag.
Sci., 63(6): 615-621.

Moura AC, Silva EL, Fraga MC, Wanderley AG, Afiatpour P, Maia MB
(2005). Antiinflammatory and chronic toxicity study of the leaves of
Ageratum conyzoides L. in rats. Phytomedicine, 12(1-2): 138-142.

Muko KN, Ohiri FC (2000). A preliminary study on the anti-inflammatory
properties of Emilia sonchifolia leaf extracts. Fitoterapia, 71(1) : 65-
68.

Okunade AL (1981). PhD Thesis, Nigeria: University of Ibadan. Pp 84.

Ozaki Y (1990). Anti-inflammatory effect of Curcuma xanthorrhiza Roxb,
and its active principles. Chem. Pharm. Bull. (Tokyo), 38(4): 1045-
1048.

Rajnarayana K, Reddy MS, Chaluvadi MR, Krishna DR (2001).
Biflavonoids classification, pharmacological, biochemical effects and
therapeutic potential. Ind. J. Pharmacol., 33(1): 2-16.

Ramachandran VS, Nair NC (1981). Ethnobotanical observations on
Irulars of Tamil Nadu (India). J. Econ. Tax. Bot., 2:183-190.

Sankaran S, Alagesaboopathi C (1995). Some Medicinal plants used by
the tribals of Shevaroy hills, Tamil Nadu. Flora Fauna, 1(2): 137-138.

Sharma PC, Murthy KS, Bhat AV, Narayanappa D, Prem K (1985).
Medicinal-lores of Orissa-I-Skin diseases. Bull. Medico-Ethnobot.
Res. 6: 93-101.

Sharma PD, Sharma OP (1995). Natural products chemistry and
biological properties of the Ageratum plant. Toxicol. Environ. Chem.,
50(1-4): 213-232.

Shylesh BS, Padikkala J (2000). In vitro cytotoxic and antitumor
property of Emilia sonchifolia (L.) DC in mice. J. Ethnopharmacol.,
73(3):495-500.

Siddiqui MB, Husain W (1992). Some aquatic and marshy land
medicinal plants from Hardoi district, Uttar Pradesh. Fitoterapia,
63(3): 245-248.

Silva GN, Martins FR, Matheus ME, Leitdo SG, Fernandes PD (2005).
Investigation of anti- inflammatory and antinociceptive activities of
Lantana trifolia. J. Ethnopharmacol., 100(3): 254-259.

Singh H (1988). Ethnobiological treatment of Piles by Bhoxas of Uttar
Pradesh. Anc. Sci. Life, 8: 167-70.

Tonk RK, Bawa S, Chawla G, Kumar S, Gupta H, Afzal O (2012).
Pyrazole incorporated 1,2-diazanaphthalene derivatives: Synthesis
and in-vivo pharmacological screening as anti-inflammatory and
analgesic agents. Afr. J. Pharm. Pharmacol., 6(6): 425-433.

Uche FI, Aprioku JS (2008). The phytochemical constituents, analgesic
and anti-inflammatory effects of methanol extract of Jatropha curcas
leaves in mice and Wister albino rats. J. Appl. Sci. Environ. Manag.
12(4): 99-102.

Vanu MR, Palanivelu S, Panchanatham S (2006). Immunomodulatory
and anti-inflammatory effects of Semecarpus anacardium Linn. Nut
milk extract in experimental inflammatory conditions. Biol. Pharm.
Bull., 29(4): 693-700.

Warrier PK, Nambiar VPK, Ramankutty C (1995). Indian Medicinal
Plants, a compendium of 500 species. Orient Longman Ltd, Madras.
2:164-172.

Vinegar R, Schreiber W, Hugo R (1969). Biphasic development of
carrageenin edema in rats. J. Pharmacol. Exp. Ther., 166(1): 96-
103.

Winter CA, Risley EA, Nuss GW (1962). Carrageenin-induced edema in
hind paw of the rat as an assay for anti-inflammatory drugs. Proc.
Soc. Exp. Biol. Med., 111(6): 544-547.

Yamamoto LA, Soldera JC, Emim JA, Godinho RO, Souccar C, Lapa
AJ (1991). Pharmacological screening of Ageratum conyzoides L.
(Mentrasto). Mem. Inst. Oswaldo Cruz, 86(sup 2): 145-147.

Zakaria ZA, Abdul Gani ZDF (2008). Antinociceptive, anti-inflammatory,
and antipyretic properties of an aqueous extract of Dicranopteris
linearis leaves in experimental animal models. J. Nat. Med., 62(2):
179-187.

Zaoui A, Cherrah Y, Mahassini N, Alaoui K, Amarouch H, Hassar M
(2002). Acute and chronic toxicity of Nigella sativa fixed oil.
Phytomedicine, 9 (1): 69-74.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20IO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kong%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20NS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Choi%20YS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lim%20SH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20MK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moreira%20MD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pican%C3%A7o%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barbosa%20LC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guedes%20RN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Barros%20EC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Campos%20MR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17469080
http://www.ncbi.nlm.nih.gov/pubmed/17469080
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moura%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Silva%20EL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fraga%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wanderley%20AG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Afiatpour%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maia%20MB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15693721
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Muko%20KN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohiri%20FC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/11449473
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shylesh%20BS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Padikkala%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Silva%20GN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Martins%20FR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Matheus%20ME%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leit%C3%A3o%20SG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fernandes%20PD%22%5BAuthor%5D
http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22P.+K.+Warrier%22
http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22V.+P.+K.+Nambiar%22
http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22C.+Ramankutty%22
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamamoto%20LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Soldera%20JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Emim%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Godinho%20RO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Souccar%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lapa%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lapa%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lapa%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/1841989
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zaoui%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cherrah%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mahassini%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alaoui%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amarouch%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hassar%20M%22%5BAuthor%5D

