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Abstract
Aims: Antiulcereogenic effect of methanol extract of Ageratum conyzoides was evaluated in
indomethacin- induced gastric ulceration in male albino rats.
Methods: The ground plant leaves were macerated to prepare a methanol extract. Twenty male albino
rats were divided into five groups of five rats each. The extract was administered orally at the doses of
100, 200 and 400 mg/kg body weight for the experimental groups. Distilled water (2 ml/kg) and
cimetidine (32 mg/kg) were administered orally to the control and reference groups respectively. The
extract treatments were carried out 60 minutes before oral administration of indomethacin (30 mg/kg) for
ulcereogenic inducement. The rats were sacrificed after 8 hours.
Results: Rats pre- treated with extracts of A. conyzoides showed non-significant (P  0.05) inhibition of
gastric ulcer induced by indomethacin, however, pre- treatment with Cimetidine (reference drug)
produced higher ulcer protection when compared with the extract. The rats pre-treated with 200 mg/kg.
b.w of the extract showed higher ulcer inhibition than those pre-treated with 100 and 400 mg/kg b.w of
the extract respectively, signifying non dose dependency.
Conclusion: A. conyzoides, a common weed, has some properties that can protect from ulcer induced by
indomethacin. This suggests, it could be an easy source for antiulcer remedy.
Keywords: Ageratum conyzoides, antiulcereogenic, indomethacin and cimetidine.

1. Introduction
Ageratum conyzoides (A. conyzoides), Goatweed, is an erect, herbaceous annual, 30 to 80 cm
tall [1]. It’s traditional Igbo name is ‘Ewu eri Okuko atu’. It has an erect stem and a strong,
unpleasant smell. Its stems are covered with fine white hairs, leaves are opposite, pubescent
with long petioles and include glandular trichomes [2]. The inflorescences contain 30 to 50 pink
flowers arranged as a corymb and are self-incompatible [3, 4, 5]. In some countries the species is
considered a weed, and control is often difficult [6, 7, 8, 9]. It is a common weed of the tropical
zone. It grows sometimes as an ornamental plant [10] and is commonly used as a traditional
medicine [11, 12]. Ageratum ranges from Southeastern North America to Central America, but
the centre of origin is in Central America and the Caribbean. Most taxa are found in Mexico,
Central America, the Caribbean, and Florida. A. conyzoides now is found in several countries
in tropical and sub-tropical regions, including Brazil [13]. The plant is classified into two
subspecies, latifolium and conyzoides. Subspecies latifolium is found in all the Americas and
subsp. conyzoides has a pantropical distribution [14].
It succeeds in full sun and in a sheltered position in any reasonably fertile moisture-retentive
soil that does not dry out in the summer [10]. Plants are reasonably tolerant of shade, though can
be outcompeted by taller plants. Plant vigour and flowering periods are much reduced on dry
soils [10]. The plant is a common weed in the tropicsb [10]. It can flower and produce fruit all
year round; individual plants can produce 40,000 seeds and, in some areas, one-half of the
seeds will germinate shortly after they are shed. Seeds are mainly spread by wind and water
and will germinate under a wide range of conditions. The fresh plant is malodorous [10]. There
is high variability in the secondary metabolities of A. conzyoides which include flavonoids,
alkaloids, cumarins, essential oils, and tannins [1]. Precocene I and precocene II were identified
in an A. conyzoides plant collected in India [16]. These compounds have been shown to affect
insect development, as antijuvenile hormones, resulting in sterile adult [16]. About 51 terpenoid
compounds, including precocene I and precocene I1 have been identified [17]. Up to11
cromenes in essential oils was found in the plant which includes a new cromene, 6.
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angeloyloky-7- methoxy-2, 2-dimethylcromen .
Flavones were identified in India, including some considered
new such as ageconyfavones A, B, and C [19].
Hexametoxyflavone has also been reported [20]. The species
contains alkaloids, mainly the pirrolizidinic group, which
suggest that it may be a good candidate for pharmacological
studies. Several alkaloids were found including 1, 2desifropirrolizidinic and licopsamine which can have
hepatotoxic activity [21]. A. conyzoides is widely utilized in
traditional medicine by various cultures worldwide, although
applications vary by region. In Central Africa, it is used to
treat pneumonia, but the most common use is to cure wounds
and burns [22]. Traditional communities in India use this
species as a bacteriocide, antidysenteric, and antilithic[16], and
in Asia, South America, and Africa, aqueous extract of this
plant is used as a bacteriocide [23,17]. In Cameroon and Congo,
traditional use is to treat fever, rheumatism, headache, and
colic [24, 25]. In Reunion, the whole plant is used as an
antidysenteric [26]. Aqueous extracts of leaves or whole plants
have been used to treat colic, colds and fevers, diarrhea,
rheumatism, spasms, or as a tonic [27]. A. conyzoides has quick
and effective action in burn wounds and is recommended by
Brazilian Drugs Central as an antirheumatic [1]. Effective
analgesic action was reported in rats using aqueous extract
of A. conyzoides leaves (100 to 400 mg/kg) [25]. The action of
cromenes (precocenes I and II) isolated from Ageratum plants
was reported to accelerate larval metamorphosis,this resulted
in juvenile forms or weak and small adults [19]. The
juvenilizing hormonal action of precocene I and II in insects
was demonstrated, the most common effect being precocious
metamorphosis, producing sterile or dying adults [17]. Peptic
ulcers are sores that develop in the lining of the stomach,
lower esophagus or small intestine. It is one of the most
frequent gastrointesinal diseases, which causes a high rate of
morbidity particularly in the population of non-industrialised
countries [29]. Gastric ulceration is a benign lesion on the
mucosal epithelium upon contact of the stomach to excess
acid and aggressive pepsin activity. It is the most common
gastrointestinal disorder ever known, accounting for an
estimated 15 mortality out of every 15,000 complications
yearly in the world [30]. Pathophysiology of ulcer is due to an
imbalance between aggressive factor such as acid, pepsin,
Helictobater pylori, non steroidal anti-inflammatory drugs
and local defense factors including mucus, bicarbonate, blood
flow, prostangladins [31]. Gastro duodenal mucosa integrity is
maintained through a homeostatic balance between aggressive
and defensive factors [32]. Because prostaglandins have a
protective effect on the lining of the stomach, long term
inhibition of cycloxygenase (COX-1) with NSAIDs can
promote gastrointestinal bleeding [33].

macerated for 92 hours in 80% methanol. This was filtered
through muslin cloth on a plug of glass wool in a glass
column. The resulting methanol extract was finely filtered
using Whatman No 1 qualitative filter paper and concentrated
using rotary evaporator (IKA, Germany) at an optimium
temperature of 40 - 50OC (to avoid denaturation of the active
ingredients).
2.3 Animals used
Male albino rats of wistar strain weighing (139-215) g
obtained from the animal unit of the department of Zoology
and Environmental Biology, University of Nigeria, Nsukka
were used for the study. They were housed in ventilated metal
steel cages with sufficient space to ease their movement. The
rats were fed with growers mash (Niger feeds, Nigeria)
purchased from the Local market and water. They were
allowed to acclimatize in the laboratory for seven days before
the experiment and were given free access to water.
All the animals were carefully monitored and maintained in
accordance with accepted principles for laboratory animal use
and care by National Institute of Health Guide for care and
use of laboratory animal (Pub No. 85-23, revised 1985).
2.4 Phytochemical Analysis
The phytochemical analysis of the methanol extract of A.
conyzoides was carried out to identify the secondary
metabolites according to the methods of Harbourne[34] and
Trease and Evans [35].
2.5 Lethal Toxicity Studies (LD50)
Lethal toxicity study was determined following the method of
Lorke[36]. The animals were divided into two phases with each
phase subdivided into three groups made up of three mice
each. The mice were monitored closely for 24 hours for signs
of toxicity and lethality.
2.6 Gastric ulceration
An experimental indomethacin model of inducing
experimental gastric ulcers was used to assess the antiulcer
activity of A. conyzoides extract [37].
This was carried out as described by Ukwe and Nwafor[38].
Food was withdrawn 24 hours and water, 1 hour before drug
treatment. Twenty male albino rats were used for study. The
rats were randomly divided into five groups of five rats each.
Animals in groups 1 and 2 received distilled water and
cimetidine (32 mg/kg b.w.) respectively. Those in groups 3, 4
and 5 were pre-treated with 200, 400 and 800 mg/kg b.w. of
the extract respectively. The animals were treated per orally
with normal saline and varying doses of A. conyzoides extract
as mentioned above. The drug (5 ml/kg) dose and extract
were freshly prepared as suspension in normal saline and
administered per oral to the animals. After one hour,
indomethacin 30 mg/kg (dissolved in 5% sodium bicarbonate
solution) was administered orally to all the rats. Seven hours
later, the rats were sacrificed by cervical dislocation. The rats’
stomachs were removed, washed gently and each opened
along the greater curvature, pinned flat on a board, examined
with a hand lens(x10) and scored for ulcer. The ulcer score
was calculated for each animal according to arbitrary scale
used by Singh et al. [39]. Where 0 = no lesion, 1= hyperemia, 2
= one or two slight lesions, 3 = very severe and 4 = mucosal
full of lesion.
Ulcer index was calculated as mean ulcer scores [40].
Percentage inhibition to ulcer formation in rats by the extract
was calculated as follows

2. Materials and Methods
2.1. Chemicals and drugs
All chemicals and drugs used in this study were of analytical
grade and products of Sigma Aldrich, Germany.
2.2 Plant Materials
The plant A. conyzoides were collected from Uli and
Egbuoma of Oguta Local Government Area of Imo State,
Nigeria. They were authenticated by Dr. C. J. Ukpaka, a
botanist, in the Department Biological sciences,
Chukwuemeka Odimegwu Ojukwu University, Uli campus.
The leaves were plucked from the plants and then dried at
room temperature (29-35OC) for four weeks, after which they
were blended into fine powder. The ground leaves were
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of indomethacin and other non – steroidal anti-inflammatory
agents as postulated might be due to their ability to inhibit
prostaglandin synthesis [42], an action essential for making
pain and fever better [43]. However, prostaglandins have
protective actions on the mucosa and have the ability to
stimulate mucus and bicarbonate output [44] and increase
mucosal blood flow [45].
Prostaglandins serve a cytoprotective role in the stomach.
PGE2 is synthesized by epithelial and smooth muscle cells in
the stomach, where it reduces gastric acid secretion while
stimulating the production of protective mucus. For this
reason, synthetic prostaglandins are helpful in promoting the
healing of gastric ulcers [33]. Evidence had shown that
NSAIDS and aspirin –like drugs can also chemically reduce
the hydrophobicity of the mucus gel layer that protects the
surrounding tissue from the acidic content of the gut [46, 47]. A.
conyzoides protected the stomach from ulcers induced by
indomethacin at comparable rates as cimetidine, a standard
drug. We cannot give specific mechanism for reasons why
lower and highest dose produced the same level of ulcer
reduction which is lower than the intermediate dose given.
The cytoprotection observed may be as a result of an increase
in prostaglandins release [37]. Phytochemical study of this plant
showed flavonoids, glycosides, saponins, phenols and tannins
as major components. Flavonoids, which A. conyzoides has in
abundance, are among the important constituents of plant for
which anti ulcer activity have been exclusively confirmed [48,
49, 50]
.

2.7 Statistical Analysis
Results obtained were subjected to statistical tests using
Statistical Package for Social Sciences (SPSS). All values
were expressed as mean ± SEM. Data were analysed by one
way ANOVA and difference between means will be assessed
by two- tailed students’ t-test. P  0.05 was considered
statistically significant.
3. Results
3.1 Lethal toxicity study
Result of acute toxicity showed that the oral administration of
the methanol leaf extract of A. conyzoides to albino mice up to
the dose of 5000 mg/kg b.w. did not record any mortality.
However, a mild clinical sign of writhing and tremors in mice
treated with the dosage of 5000 mg/kg b.w. was observed.
This indicated that the extract could be safe at 5000 mg/kg
b.w.
3.2 Phytochemical Screening
Phytochemical analysis showed that methanol extract of A.
conyzoides contains flavonoids, glycosides, saponins, phenol
and tannins.
3.3 Gross evaluation of gastric lesions
Indomethacin-induced ulcers in 100 % of the animals in the
negative control (distilled water; 2 ml/kg group (Table 1). The
ulcer index was 3.67 ± 1.00, which was characterized with
severe disruption of surface epithelium of gastric mucosa. Pre
– treatment with cimetidine significantly (p < 0.05) reduced
the severity of indomethacin – induced ulcers compared to
rats pre- treated with distilled water (ulcer control). The A.
conyzoides leaf extract were also shown to exert some level of
cyto protective effect but it does not have as much effect as
cimetidine.

Conclusion
The findings of this study show that methanol extract of
leaves of A. conyzoides have some anti-ulcer protective
activity. This gives a scientific basis for its use by traditional
herbal givers as stomach cooling agent.
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Table 1: Effects of A. conyzoides on gastric ulceration by
indomethacin
Groups
1.
2.
3.
4.
5.

Pre
mean ulcer ±
Dosage
treatment
SEM
distilled
2 ml/kg
3.67± 1.00
water
cimetidine 32 mg/kg
1.30 ± 0.47
extract
100 mg/kg
3.00 ±1.41
extract
200 mg/kg 1.67 ± 0.47
extract
400 mg/kg 3.00 ± 1.41

Percentage
protection
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64.58
18.26
54.5
18.26
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