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Abstract: The purpose of the study was to 

investigate the gastro protective properties of the 

methanol/methylene chloride (1:1) leaf extract of  

Chromolaena odorata (L) King & Robinson 

(Asteraceae) in rats. The extract was subjected to 

oral acute toxicity (LD50) and phytochemical 

studies. Anti-ulcer effect was evaluated in three 

ulcer models induced with absolute ethanol, 

indomethacin and hypothermic-restraint stress in 

rats. Other anti-ulcer related activities of the extract 

such as the effects on gastrointestinal motility in 

mice, and the activity on contractions evoked by 

standard agonists on isolated guinea pig ileum were 

also determined. The extract (100, 200 and 400 

mg/kg), atropine (1 mg/kg) and omeprazole (20 

mg/kg) were orally administered. The LD50 of the 

extract was more than 5000 mg/kg. The 

phytochemical analysis revealed the presence of 

many bioactive compounds in the extract. In 

absolute ethanol-induced ulcer model, 

administration of the extract of C. odorata reduced 

the ulcer indices (p <0.05) at 400 mg/kg. The rats 

were significantly protected from the indomethacin-

induced ulceration (p < 0.05) at 200 mg/kg. A dose-

dependent increase in ulcer protection was offered 

in hypothermic restraint stress induced ulcer. 

Increasing concentrations of the extract did not 

produce spasmogenic effect on the isolated guinea 

pig ileum, but produced a dose-related inhibition of 

contractile responses to acetylcholine and histamine 

with IC50 of 1.78 × 10-2 µg/ml and 1.19 × 10-1 µg/ml, 

respectively. The leaf extract of C. odorata 

possesses gastroprotective properties. This justifies 

the folklore uses of the plant in peptic ulcer disease. 
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INTRODUCTION 

Peptic ulcer is an acid-induced lesion of the 

digestive tract that is usually located in the stomach 

or proximal duodenum, and is characterized by 

denuded mucosa with the defect extending into the 

submucosa or muscularis propria (Narayanan et al., 

2018). Its aetiology is attributed to an imbalance 

between the aggressive (acid, pepsin, Helicobacter 

pylori) and defensive factors (prostaglandins, nitric 

oxide, bicarbonate secretion, gastric mucus, innate 

resistance of the mucosal cell factor) (Dashputre and 

Naikwade, 2011). The predisposing factors for 

peptic ulcer are H. pylori (Rang et al., 2003), non-

steroidal anti-inflammatory drugs (Konturek et al., 

1984; Blandizzi et al., 2005), psychological stress 

(Toma et al., 2005), dietary (Duggan and Duggan, 

2006) acid-pepsin hypersecretion, smoking, intake 

of tobacco, rapid gastric emptying and Zollinger-

Ellison syndrome (Barou and Calam, 2001; 

Siddaraju et al., 2011). The current available drugs 

for peptic ulcer include proton pump inhibitors, H2-

receptor blockers, synthetic prostaglandin E1, 

antacids and antibiotics (Rang et al., 2003).  

Due to the various side effects, development of 

tolerance and occurrence of recurrent infections by 

usage of conventional antiulcer drugs, the search for 

novel anti-ulcer moiety is intensified (Peter et al., 

2020). The quest for new drugs probably of plant 

origin for the treatment of peptic ulcer has increased 

in recent years and herbal medicines are considered 

as better substitute for the treatment of peptic ulcer 

because of their perceived lesser adverse effects 

(Koehn and Carter, 2005; Vinay et al., 2005). 

Chromolaena odorata (Linn.) R. King & H. 

Robinson, (Compositae) commonly called Siam 

weed, is a diffuse, rapidly growing and strongly 

scenting perennial shrub (Phan et al., 2001). It grows 

widely in the south and western parts of Nigeria, as 

well as in other parts of West Africa. 

Ethnomedicinal uses of the plant include 

disinfecting and treatment of open wounds 

(Omokhua et al., 2016), diarrhoea, malaria fever, 

tooth ache, diabetes, skin diseases, dysentery and 

colitis also have been documented (Nath et al., 2015; 

Omokhua et al., 2016). It also reported its 

antiepileptic (Amazu et al., 2013), anticancer 

(Adedapo et al., 2016), antidiabetic (Omonije et al., 

2019), antioxidant (Vijayaraghayan et al., 2013) and 

hepatoprotective (Asomugha et al., 2014) 

properties. This study was undertaken to evaluate 

the anti-ulcer activity of the plant using in-vivo and 

in-vitro models. 

 

MATERIALS AND METHODS 

Chemicals, drugs, solvents and equipment  

All the chemicals, reagents and solvents used, were 

of analytical grade. They include methanol (Fluka,  

 

 

England), methylene chloride (Sigma Aldrich, 

Germany), acetylcholine, histamine (Sigma Aldrich, 

Germany), Tween 80, omeprazole (Fidson Nigeria), 

atropine (Embassy, Nigeria), Pump: P580A LPG 

(Dionex), Autosampler: ASI-100T (injection 

volume = 20 µL) (Dionex), Detector: UVD 340S 

(Photodiode array detector) (Dionex), Column oven: 

STH 585 (Dionex), Column: Eurospher 100-C18, [5 

µm; 125 mm × 4 mm] (Knauer), Pre-column: Vertex 

column, Eurospher 100-5 C18 [5-4 mm] (Knauer), 

Software: Chromeleon (V.6.30)  

 

Experimental animals  

Swiss mice (15-25 g) of both sexes, adult Wistar rats 

(110-180 g) of both sexes and guinea pigs (250-300 

g) were employed in the study. These animals were 

obtained from animal houses of Faculty of 

Veterinary Medicine and the Department of 

Pharmacology and Toxicology, University of 

Nigeria Nsukka. The animals had free access to 

water and were fed with standard livestock feed. The 

guinea pigs and rabbits were given green grasses, 

predominantly Panicum maximum L. All 

experiments were carried out after approval of the 

protocol by the ethics committee of Faculty of 

Pharmaceutical Sciences, University of Nigeria 

(Ethical approval No. FPSRE/UNN/19/0007) and 

conformed to the ethical guidelines of the National 

Code of Conduct for Animal Research Ethics 

(NCARE). 

 

Collection and identification of plant material 

Fresh leaves of Chromolaena odorata were 

collected from Ede-Oballa in Enugu State, Nigeria. 

The plant was identified and authenticated at the 

International Centre for Ethnomedicines and Drug 

Development (InterCEDD) Nsukka by Mr Alfred 

Ozioko. A specimen voucher with number 

InterCEDD/026 was deposited in the centre’s 

herbarium. The leaves were cleaned, air-dried and 

pulverized to a coarse powder using a milling 

machine. 

 

Preparation of extract 

The powdered material (2 kg) was extracted with 1:1 

mixture of methanol and methylene chloride by cold 

maceration for 48 h with agitation. The material was 

repeatedly washed with fresh solvent mixture until 

the filtrate became clear. The filtrate was 

concentrated using a rotary vacuum evaporator 

under reduced pressure to obtain 164.22 g of 

methanol-methylene chloride extract. 
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Acute toxicity studies (LD50) 

The oral acute toxicity test of the extract was 

estimated in mice using the method of Lorke (1983). 

Briefly, the tests involved two phases. The first 

phase was performed to determine the toxic range. 

The mice were placed in three groups (n = 3) and 

were given MECP (10, 100 and 1000 mg/kg; p.o.) 

solubilized in a solution of 3 %, v/v Tween 80. The 

mice were observed for 24 h for the number of 

deaths. The death pattern in the first phase 

determined the doses used for the second phase. 

Since no death was recorded in the first phase, a 

fresh batch of 4 mice received 1000, 1600, 2900, and 

5000 mg/kg of the extract orally. The animals were 

observed for lethality or signs of acute intoxication 

for 24 h. The LD50 is the geometric mean of the 

highest non-lethal dose and the least toxic dose. 

Phytochemical screening 

The extract was subjected to phytochemical 

investigations for the presence of phytochemical 

constituents employing standard methods 

(Harborne, 2008). 

 

Preparation of samples for high performance 

liquid chromatography (HPLC) fingerprinting 

 

The extract (2 mg) was reconstituted with 2 ml of 

HPLC grade methanol. The mixture was sonicated 

for 10 min and thereafter centrifuged at 3000 rpm for 

5 min. Dissolved samples (100 µl) was transferred 

into HPLC vial containing 500 µl of HPLC grade 

methanol. 

 

HPLC-DAD Analysis 

HPLC analysis was carried out on the samples with 

a Dionex P580 HPLC system coupled to a 

photodiode array detector (UVD340S, Dionex 

Softron Gmbh, Germering, Germany). Detection 

was at 235, 254, 280 and 340 nm. The separation 

column (125 × 4 mm; length × internal diameter) 

was prefilled with Eurospher-10 C18 (Knuer, 

Germany), and a linear gradient of nano pure water 

(adjusted to pH 2 by addition of formic acid) and 

methanol was used as eluent. The compounds were 

detected by comparing the retention times and UV 

spectral with inbuilt library. Identification was based 

on library hit similarity of > 99 %. 

 

Antiulcer studies 

The rats were randomly grouped into 5 groups (n = 

5) for each of the 3 models employed in the study. 

Group 1 received orally 3 % Tween 80 (5 ml/kg), 

Group 2 received omeprazole (20 mg/kg po), 

Groups 3 to 5 received 100, 200 and 400 mg/kg of  

 

 

 

the extract respectively. All animals were fasted 24 

h prior to treatment.  

 

Indomethacin induced ulcer 

The method described by Urishidani et al., (1979) 

was used in this study. Indomethacin (50 mg/kg) 

was administered orally to the rats one hour after the 

various treatments. The animals were sacrificed 

eight hours after the indomethacin treatment using 

chloroform. 

 

Absolute ethanol induced ulcer 

Adult Wistar rats were grouped and treated as 

described above and one hour later absolute ethanol 

(5 ml/kg) was administered to the rats. The animals 

were sacrificed using chloroform one hour after the 

administration of absolute ethanol (Robert et al., 

1979).  

 

Hypothermic restraint stress induced ulcer 

Adult Wistar rats were similarly treated and one 

hour later, the animals were immobilized 

individually in a restraining cage and put in a 

refrigerator maintained at 4 ± 1ºC. The rats were 

sacrificed using chloroform after two hours of cold 

immobilization (Langason et al., 1994). 

 

Measurement of ulcer index 

In each of these study models, the stomach was 

removed, opened along the greater curvature, and 

then rinsed under a stream of tap water. The stomach 

was pinned flat on a corkboard and was observed 

using a hand lens (x10 magnification). Erosions 

formed on the glandular portions of the stomach 

were counted and each given a severity rating on a 

0-3 scale based on the diameter of ulcer (0, no 

ulceration; 1, ulcers ≤ 1 mm; 2, ulcers > 1 mm ≤ 2 

mm; 3, ulcers > 3 mm). The total ulcer score for each 

stomach divided by a factor of 10 was calculated for 

each animal and expressed as ulcer index (U.I.) 

(Main and Whittle 1975, Nwafor and Okoye 2005, 

Akah et al., 2007).The degree of ulcer protection for 

each treatment group was calculated as a percentage 

with respect to the mean ulcer index of the negative 

control group. 

 
Gastrointestinal motility test 

Twenty-five (25) Swiss mice were randomly 

grouped into 5 groups (n = 5). Group 1 received 

orally 3 % Tween 80 (5 ml/kg), Group 2 received 

atropine (1 mg/kg; intraperitoneally) while Groups 3 

to 5 received 100, 200 and 400 mg/kg of the extract 
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orally, respectively. After 1 h of treatment, each 

mouse received 0.5 ml of charcoal meal (5 % 

charcoal in 10 % tragacanth mucilage) orally. The 

mice were sacrificed using chloroform 30 min later 

and the intestine carefully removed and displayed. 

The intestinal distance moved by the charcoal meal 

from the pylorus was measured for each mouse and 

percentage of transit inhibition calculated (Nwafor 

et al., 2000). The percentage transit inhibition was 

determined using the formula:  

% of transit inhibition = 
T0 − T1

T0
 × 100   

Where T0 = Total length of intestine  

T1 = Charcoal meal distance of test group  

In-vitro pharmacological studies 

The effects of the extract on isolated guinea pig 

ileum and isolated preparations were studied. 

Guinea-pigs were fasted for about 12 h but had free 

access to water. The animals were sacrificed by 

cervical dislocation and the abdomen was cut open 

and the intestine removed and transferred into a 

shallow dish containing Tyrode solution aerated 

with air. The description of the set-up is as described 

by the Staff of the Department of Pharmacology, 

University of Edinburgh (1970). 

The segment of the tissue about 2 cm freed from 

faeces was suspended in a 50 ml organ bath 

containing Tyrode solution aerated with air. The 

temperature of the organ bath was maintained at 36 

ºC. The tissue was allowed to equilibrate for 60 min 

under a resting tension of 0.5 g before exposure to 

drugs. During equilibration, the tissue was 

constantly flushed with physiological salt solution 

(Tyrode) to avoid accumulation of metabolic end 

products. 

At the end of the equilibration period, the extract 

was tested for spasmogenic or spasmolytic activity 

by adding increasing concentrations (100–3200 

μg/ml) to the isolated guinea pig ileum non-

cumulatively. The effects of the extract on 

submaximal responses with acetylcholine and 

histamine were also determined and the IC50 

calculated for each treatment. The extract-tissue 

contact time was 120 seconds while the standard 

spasmogens acted for 30 sec in a 3 min time cycle. 

Responses were determined in triplicate and 

recorded on Ugo Basile Unirecorder (7050) through 

an isometric transducer (7004). 

 

Antimicrobial screening 

The enteropathogenic organisms used in this study 

were strains of Staphylococcus aureus, Bacillus 

subtilis, Bacillus cereus(gram positive) Salmonella 

typhi, Escherichia coli, Pseudomonas aeruginosa, 

Klebsiella pneumonia (gram negative), while 

Candida albicans was the fungi specie used. The test 

organisms were obtained from the Department of 

Microbiology laboratory, University of Nigeria, 

Nsukka. The microorganisms were maintained by 

weekly sub culturing and incubating at 37 ºC 

(bacteria) and 25 ºC (fungi). Twenty-four hour old 

of each test organism was employed. Eight sterile 

petri dishes (sterilized at 170 ºC for 1 h in hot air 

oven) were labeled to contain each of the eight 

microorganisms screened. Using a sterile pipette, 

0.1 ml of 107 cfu/ml suspension of microorganism in 

broth was placed in the center of petri dish and 50 

ml of molten nutrient agar or Saboraud’s dextrose 

agar poured into it. The seeded dish was rotated to 

ensure even spread of the seeded organism and then 

allowed to solidify. When set, cups were bored in 

seeded dish with a cork borer (8 mm diameter) and 

labeled appropriately for the test samples. The agar 

disc diffusion method (Lovian, 1980) was adopted. 

Two drops of 0.02 ml of each test sample were 

placed in the appropriate cups. The plates were 

incubated at 32 ºC for 24 h for bacteria and 25 ºC for 

48 h for fungi. The zones of inhibition were 

measured. 

 

Statistical analysis 

Data obtained was analyzed using Graph Pad Prism 

5 and subjected to Dunnett’s multiple comparisons 

post hoc. Values are expressed as mean ± standard 

error of mean (SEM) and differences between means 

of treated and control groups were considered 

statistically significant at p < 0.05. 

 

RESULTS 

Acute toxicity test 

Oral administration of MMECO up to 5000 mg/kg 

caused no death and no severe signs and symptoms 

of overt toxicity in mice. This suggest that its median 

lethal dose is over 5000 mg/kg.  

 

Phytochemical constituents 

The phytochemical constituents identified in the 

extract were saponins, reducing sugars, protein, 

tannins, alkaloids, glycosides, flavonoids, 

carbohydrates, and steroids. 

 

HPLC Fingerprinting Studies 

HPLC fingerprinting revealed the presence of 

various compounds as shown in the chromatogram 

(Figure 1). Identification was based on HPLC-DAD 

library hit above 99 %. The peaks which were not 

identified either did not show any library hit or 

showed hit below 99 %. 
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Effect of the extract on indomethacin induced 

ulcer in rats 

 

Indomethacin (50 mg/kg) induced ulcer in 100 % of 

the animals. The extract exhibited a dose-related 

gastric ulcer mucosal protection against 

indomethacin induced ulcer. The doses 200 and 400 

mg/kg significantly reduced the ulcer index from 

11.20 to 5.80 and 11.20 to 5.60 respectively (Figure 

2). 

Effect of extract on absolute ethanol induced 

ulcer in rats 

 

The extract exhibited varying degree of ulcer 

protection against absolute ethanol induced ulcers 

with significant protection (p < 0.01), 83.72 % at 400 

mg/kg dose (Figure 3).  

 

Effect of extract on hypothermic restraint stress 

induced ulcer in rats 

 

The extract produced a dose dependent protection of 

the gastric mucosal against hypothermic restraint 

stress induced ulcer. Significant activity occurred 

with 200 and 400 mg/kg that offered 48.48 % and 

66.67 % protection respectively (Figure 4). 

 

Effect of the extract on gastrointestinal tract 

(GIT) motility in mice 

 

The extract reduced gastrointestinal motility in a 

non-dose dependent manner. The reductions were 

not significant (p > 0.05) when compared with the 

control (Figure 5). 

 

Antimicrobial effect of the extract  

The extract exhibited activity on the tested 

microorganisms except E. coli, K. aerogenes and S. 

typhi. The sensitive of the microorganisms was non-

concentration dependent (Table 1). 

 

Effect of the extract on acetylcholine and 

histamine induced responses of guinea-pig ileum  

 

The extract exhibited dose-dependent inhibition of 

for acetylcholine and histamine responses with 

complete inhibition at 4.3 × 10-1 µg/ml and 8.5 × 10-

1 µg/ml respectively. The IC50 was 1.78 × 10-2 µg/ml 

and 1.19 × 10-1 µg/ml for acetylcholine and 

histamine respectively (Figure 6). 

 

 

 

 

Figure 1: HPLC fingerprinting chromatogram of the extract. 

 

Peaks are in parenthesisThe Compounds identified in the extract were Pavetannin A1 (1), 

Eriodictiol(12, 15, 18, 19, 22), Protocatechusaure (5), 2',4',6'-OH-Chalcon  

(13, 17), Luteolin-3', 5-dimethylether (23), Luteolin (24) 
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        Figure 2: Effect of the extract on indomethacin induced ulcer. *p < 0.05; **p < 0.01, n=5 
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         Figure 3: Effect of the extract on absolute ethanol induced ulcer. *p < 0.05; **p < 0.01, n=5 
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      Figure 4: Effect of the extract on hypothermic restraint stress induced ulcer, *p < 0.05; *p < 0.01, n=5 
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              Figure 5: Effect of the extract on gastrointestinal motility. *p < 0.05; **p < 0.01, n= 5
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Table 1: Antimicrobial activity of the extract   

 

Test organisms Inhibitory Zone Diameter (IZD) mm/ Concentration (µg/ml) 

 200 100 50 25 12.5 

Pseudomonas aeruginosa 26 22 25 25 24 

Staphylococcus aureus 17 15 17 16 11 

Escherichia coli 0 0 0 0 0 

Klebsiella aerogenes 0 0 0 0 0 

Bacillus subtilis 13 20 22 20 20 

Salmonella typhi 0 0 0 0 0 

Bacillus cereus 16 15 16 11 14 

Candida albicans 21 27 24 20 18 
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Figure 6: Effect of the extract on guinea-pig ileal contractions induced by spasmogens 
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DISCUSSION 

 

The study has provided data that the 

methanol/methylene chloride leaf extract of 

Chromolaena odorata possesses biologically active 

constituents with anti-ulcerogenic properties.  

Indomethacin and other NSAIDs are well known for 

their ability to cause gastric mucosal damage (Al-

Batran et al., 2013). A major mechanism of 

achieving this is by suppressing prostaglandin 

production via cyclooxygenase inhibition 

(Musumba et al., 2009). Prostaglandins play a 

crucial role in maintaining gastric mucosal integrity 

by stimulating mucus and bicarbonate production, 

increasing mucosal perfusion, suppressing acidity 

and hastening gastric epithelial turnover 

(Oluwabunmi and Abiola, 2015; El-Komy and 

Mouafi, 2016). Suppression of prostaglandin 

increases thesusceptibility of the gastric mucosa to 

damage by causing gastric hypermotility, disrupting 

gastric blood flow, stimulating reactive oxygen 

species, lipid peroxidation and neutrophil infiltration 

(Jalilzadeh-Amin et al., 2015; El-Ashmawy et al., 

2016).The gastroprotective effect of the extract may 

be due to its ability to inhibit the synthesis of 

prostaglandins and leukotrienes. 

The ethanol-induced acute gastric mucosal injury 

model is considered to be one of the widely used 

experimental models of ulcer disease (Shawon and 

Gautam, 2012). Ethanol easily penetrates thegastric 

mucosa and causes gastric ulcer one hour after 

administration. Ulceration is due to a decrease in 

gastric mucus, prostaglandin levels, glutathione, 

mucosal blood flow, and bicarbonate secretion as 

well as an increase in lipid peroxidation, oxidative 

stress, leukotriene production, and generation of free 

radicals leading to cell and membrane damage. It has 

been reported that leukotriene antagonist and 5-

lipoxygenase inhibitors are capable of inhibiting 

alcohol and NSAID-induced gastric ulceration in 

rats (Roy et al., 2013; Nordin et al., 2014). 

Hypothermic-restraint stress ulcers have been 

commonly used to test anti-ulcer activity in rats 

(Murakami et al., 1985). Stress-induced ulcers are 

likely mediated by the release of lipoxygenae with 

increased acid secretion and decreased mucous 

output (Kitagawa et al., 1979; Koo et al., 1986). 

Disturbances of gastric mucosal microcirculation 

and abnormal motility also havebeen considered to 

be the pathogenic mechanisms responsible for 

stress-induced gastric-mucosal lesions (Sato et al., 

1995). Pre-treatment with the extract significantly 

protected the gastric mucosa against hypothermic 

restraint-stress induced ulcers in rats. The result 

indicated that the bioactive compounds in the extract 

could control the production or the action of the 

mediators responsible for the excess acid or enhance 

increased production of mucus and bicarbonate in 

the mucous membrane. 

 

 

Reduction in gut motility helps to ameliorate ulcer 

pain and hastens healing of ulcer wounds 

(Mersereau and Hinchey 1998). The relationship 

between the increase in gastric motility and the 

formation of stress gastric ulcer has been 

demonstrated (Watanabe 1966). Studies have shown 

that antispasmodic activity and decreased gastric 

motility leading to flattening of mucosal folds is 

associated with gastric cytoprotection 

(Venkataranganna et al., 1988; Akah et al., 1998). 

The inhibition of GIT propulsive movement is 

considered beneficial in ulcer treatment because 

delay in gastric emptying of stomach will prevent 

speedy evacuation of the stomach contents which in 

turn increases absorption of orally administered 

antiulcer agents and promote healing of ulcers 

(Bertaccini et al., 1981; Akah et al., 1998). 

The extract produced a dose dependent inhibition of 

the contractions elicited by known spasmogens such 

as acetylcholine and histamine. Acetylcholine is a 

neurotransmitter of the parasympathetic nervous 

system and is known to cause gastrointestinal 

stimulation through the activation of muscarinic 

receptors (Brown and Taylor 2006); thus the 

presence of acetylcholine inhibitory constituents in 

the extract might be beneficial in its use in the 

management of gastric ulcers.  

The presence of tannins is suggestive of 

gastrointestinal protection. Tannins have soothing, 

astringent and emollient actions on the mucosal 

membrane of the gastrointestinal tract (Mussig and 

Witzer,1993). Tannins being astringent may 

precipitate microproteins at the site of ulcers thereby 

forming an impervious protective pellicle over the 

lining to prevent adsorption of toxic substances 

thereby preventing the attack of proteolytic enzymes 

(Vasconcelos et al., 2008). Saponins and their 

triterpene derivatives like carbenoxolone are 

effective in ulcer healing by forming protective 

mucus material on the gastric mucosa (Guaraldo et 

al., 2001).  

HPLC-fingerprinting revealed the presence of 

pavetannin A1, eriodictiol, 2',4',6'-OH-

chalcon,luteolin-3',5-dimethylether,luteolin.With 

the exception of pavetannin A1 (a tannin) all other 

identified compounds are flavonoids. Flavonoids 

possess both cytoprotective and antisecretory 

activities (El-Meligy et al., 2017). They exert a 

gastroprotective action in mammals by increasing 

endogenous prostaglandin levels, decreasing 

histamine secretion, inhibiting H. pylori and 

scavenging oxygen derived free radicals (Lastra et 

al., 1994; Martin et al., 1998; Olaleye and Farombi, 

2006; Coelho et al., 2006). Ciaceri and 

Attaguile(1972) reported the protective effect of 

luteolin against histamine induced ulcers in guinea 

pigs and in pylorus ligated rats. Eriodictyol seems to 

decrease the oxidative stress and thus gastric lesions 

(Lee, 2011).  
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The extract exhibited antimicrobial effects on the 

tested microorganisms, showing varying zones of 

inhibitions. Similar findings have been reported in 

other studies (Nwachukwu et al., 2016; 

Hanphakphoom et al., 2016). 

CONCLUSION 

 

These results show that the leaf of C. odorata 

possesses antiulcer activity. This anti-ulcer activity 

is probably mediated by flavonoids. The use of the 

plant for the treatment of gastric ailments by 

traditional medical practitioners in South-eastern 

Nigeria is thus substantiated. 
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