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ABSTRACT 

The efficacies of antimicrobial agents have been on the decline and there is a need to 

discover new antimicrobial agents that would fill up the lapses of currently available 

antimicrobial agents and plant antimicrobials holds a promising prospect. This study was 

aimed to determine if the medicinal plant Alchornea cordifolia  possesses antibacterial 

activity against the Avian strain of Escherichia coli, and Avian pathogenic Escherichia coli  

(APEC) both in vitro and in vivo. This strain of E.coli has been repeatedly implicated in the 

breed of antibiotics resistance on the farm and speculated of having zoonotic tendencies. 

Kirby bauer agar diffusion method was used to determine the in vitro antibacterial activity 

while an in vivo assay was carried out by challenging day old broiler chicks with ATCC 

11175 (Avian strain). The result showed that Alchornea cordifolia possesses good 

antibacterial activity in vitro and a minimum inhibitory concentration of 250mg/ml. It was 

also able to control APEC infections in challenged chicks as there were reduced colony 

counts and no histological damages to the liver in treated birds opposed to elevated counts 

and marked histological damages in untreated birds. The study shows that Alchornea 

cordifolia extracts could effectively be used to control APEC. 
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INTRODUCTION 

Man has been using plant for treatment 

and cure of illness from time immemorial. 

Till date, plant remains the major means 

of treatment of illnesses for local folks. 

This is because it is readily available and 

also very cheap and so many local folks 

leverage on it. In recent times, plant and 

its derivatives have received a lot of 

attention owing to its versatility [1]. 

Several findings accumulates that proves 

the effectiveness of antimicrobial 

potentials of medicinal plants in disease 

treatments while some have been 

successfully used against antibiotics 

resistant strains of bacteria [2]. Medicinal 

plants such as Alchornea cordifolia has 

been reported to have antimicrobial 

potential against some microorganisms. 

Alchornea cordifolia (Schum and Thonn) 

Muell. Arg. is commonly called the 

Christmas bush.  It is also known by other 

names such as dovewood, „Epein tin‟ in 

Izon language [3]. It is a shrub or small 

tree distributed throughout tropical Africa 

and widespread in secondary forest. 

Various parts of the plant are used in 

traditional African medicine as enema [4], 

to heal wounds, painkiller, immune 

booster, to prevent miscarriage, to treat 

various skin infections, gastrointestinal 

infections and venereal diseases [5], [6], 

[7]. Research studies have shown the leaf 

extract has antimicrobial activity against 

a wide range of bacteria, fungi and 

protozoa [8], [9], [10], [11].   

Antimicrobials are used widely to prevent 

or treat disease in both in man and 
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animals. The major part of the usage is 

for prevention of disease, and their use 

has become an integral part of modern 

industrialized food-animal production, to 

the extent where nearly all feed for 

growing animals is supplemented with 

antimicrobials in various doses, ranging 

from small doses called “subtherapeutic 

concentrations” to full therapeutic doses 

[12], [13], [14], [15]. Avian pathogenic 

Escherichia coli (APEC), is one of the Avian 

pathogens which necessitates the use of 

antimicrobials on the farms. It is an extra 

intestinal E.coli often responsible for large 

losses on the farms. It is thought to be an 

opportunistic pathogen, in the sense that 

it remains non pathogenic in the guts of 

birds until it gains entrance into non 

gastrointestinal tissues and organs of 

compromised host [16], [17], [18], [19]. 

APEC is considered important because it 

forms a part of the microbiota of birds for 

which antimicrobials are applied as 

growth promoters. Because, farms often 

administer these drugs in subtherapeutic 

doses to keep the microbiota in check, it 

is believed to be responsible for large 

multi drug resistance encountered on the 

poultry farm. In fact, the APEC group of 

bacteria have been reported to be one of 

the bacteria that exhibit high multiple 

antibiotics resistance, implicated in the 

rise of antibiotics resistance in man [20], 

[21], [22]. 

Recently, the practice of the use of 

antimicrobial drugs as growth promoter 

and therapeutic treatment on the poultry 

farms has come under serious criticism. It 

has been blamed for the current reduction 

in the effectiveness of antibiotics as a 

result of increasing number of resistant 

strains causing infections [23], [24], [25]. 

The reservoir of resistant bacteria in food 

animals implies a potential risk for 

transfer of resistant bacteria, or 

resistance genes, from food animals to 

humans [22]. Subsequent emergence of 

infections in humans, caused by resistant 

bacteria originating from the animal 

reservoir, is of great concern. In a bid to 

curb this menace, interest in plant 

antimicrobials has been revived. so, the 

present study tries to find out if 

Alchornea cordifolia possesses 

antimicrobial effect against an APEC 

strain ATCC 11175  both in vitro and in 

vivo. 

MATERIALS AND METHODS 

Collection and Preparation of Leaf 

Samples 

The leaves of Alchornea cordifolia were 

collected from the campus of Akanu Ibiam 

Federal Polytechnic Unwana, Afikpo, 

Ebonyi state and its environment. The 

samples were taken to the Department of 

Agriculture for identification. The 

collected leaves were cleaned and placed 

in a flat basket and shade dried for three 

weeks till quite dry. They were milled and 

passed through a 1 mm sieve to obtain a 

fine powder which was stored in a clean 

dry airtight glass bottle at ambient 

temperature until analysed. 

Extraction and Phytochemical Analysis 

of the Leaves 

The dried powder (200 g) of each milled 

sample was extracted with 400 ml of 

methanol in a stoppered container and 

allowed to stand at room temperature for 

a period of 72 h with frequent agitation. 

The resultant mixture was decanted and 

filtered through a muslin cloth and the 

filtrates were evaporated to dryness in a 

hot air oven at 40°C. They were then 

stored at 4 °C in a refrigerator until ready 

for use. The preliminary phytochemical 

analysis of the methanol extract of the 

leaves was carried out according to the 

methods outlined by Harbone (1973) [23] 

and Trease-Evans (1989) [20]. 

Reconstitution of extracts 

The extracts were reconstituted by re-

dissolving in 10% DMSO at 10g to 10 ml to 

get a concentration of 1000 mg/ml which 

acted as stock. Further two fold dilutions 

were carried out using distilled water to 

obtain 500, 250, 125, 62.5, 31.25 mg/ml 

respectively.  
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Standard Bacteria Strain 

E. coli (APEC) ATCC® 11775™* was used as 

standard strain for this study. The ATCC 

strain was stored in the micro banks at – 

80 °C and refreshed on MacConkey agar 

plate and incubated for 24 h at 37
o

C 

before use. Morphologically identical 

colonies were picked up after 24 h culture 

and re-identified in the Laboratory by 

bacteriological methods such as gram 

stain, motility test, colony morphology, 

and biochemical tests. 

Determination of in-vitro Antimicrobial 

Activity 

The antibacterial activity was conducted 

using the Agar diffusion method as 

described by El-Mahmood (2010) [24]. 

From the extract stock, two fold dilutions 

were made from 500 to 32.25 using sterile 

distilled water. Sterilized Muller Hinton 

agar was poured into sterile Petri dishes 

and allowed to solidify. A sterile swab 

stick was dipped into the standardized 

innocula and spread on the solidified 

Muller Hinton agar aseptically and labeled. 

The inoculated plate was allowed to stay 

for 30 min to enable the organisms stick 

properly to the surface of the agar. Seven 

wells were bored aseptically with the use 

of a sterile cork borer of 6 mm diameter. 

The wells were then filled with 0.1 ml of 

the serially diluted solution of each plant 

extract. Gentamicin (10 mg/ml) was 

placed inside the sixth hole and used as a 

positive control while the seventh hole 

contained sterile water and was used as 

negative control. The plates were in 

duplicates and incubated at 37 
o

C for 24 h. 

After which zones of inhibition observed, 

was measured and recorded in millimeter 

using a transparent meter rule. 

Determination of Minimum Inhibitory 

Concentration (MIC) of the Extracts 

This was done by broth dilution assay as 

reported by El-Mahmood (2010) [24]. 1 ml 

of the reconstituted extract solution at a 

concentration of 500 mg/ml was added to 

another test tube containing 1 ml of 

sterile broth so as to obtain a 

concentration of 250 mg/ml.  1 ml of this 

dilution was transferred to another test 

tube till the 7th test tube is reached. The 

8th test tube did not contain any extract, 

but a solution of pure methanol which 

served as negative control. Then 1 ml of 

an overnight   culture of the bacterial 

suspension (ATCC 11175) earlier adjusted 

at 10
8

 cfu/1ml was put into each tube and 

thoroughly votexed. The test tubes was 

incubated at 37
o

C for 24 h and observed 

for turbidity. The lowest concentration at 

which no detectable bacterial growth is 

observed was recorded as the MIC. 

Housing of Birds 

Twenty five  (25) day old  broiler chicks 

were obtained from a local hatchery and 

maintained in electrically heated batteries 

with feed and water available ad libitum 

to 3 weeks of age when the studies was 

concluded. The birds were allowed 7 days 

to acclimatise before induction.  

Induction of infection 

Infection was induced by intracaudal 

injection of non lethal dose of bacterial 

cell suspension containing 5×10
5 

ATCC 

11175 (Avian strain).  Commencement of 

treatment was exactly 24 h after inducing 

infection. 

Experimental Design 

The twenty one (25) broiler chicks were 

divided equally into five groups, five 

chicks in each group . 

 Group (A): negative control (not infected 

group given only D.W orally for 10 days),  

 Group (B): positive control (infected and 

not treated group) 

Group (C): infected and treated orally 

(oral drops) with 10 mg/kg of 

Ciproflocaxin for 10 days, 

Group (D): infected and treated orally 

(oral drops) with 250 mg/kg of ethanol 

extract of Alchornea  cordifolia  for 10 

days,   

Group (E): infected and treated orally (oral 

drops) with 500 mg/kg of ethanol extract 

of Alchornea  cordifolia  for 10 days. 

Bacteriological Evaluation 

The birds were euthanised by cervical 

dislocation after 10days of treatment. The 

vicera organs (heart and lungs) were 

obtained and suspensions of the viscera 

were prepared in sterile distilled water, 
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diluted once to obtain 10
2 

dilution levels. 

The bacterial load and quality of the birds 

viscera were determined by the spread 

plate techniques (Sanders, 2012) [25] 

using macConkey agar and incubated for 

24 h at 37
o

C. Afterwards, the colonies 

found on the agar plates were enumerated. 

Then representative of the colonies of the 

pathogen isolated, were purified and 

identified by cultural, morphological and 

biochemical properties as described by 

Cowan (1989) [22].   

 

Pathological evaluation of viscera organs

Representatives of the viscera organs in 

10% buffered neutral formalin were sent 

to histopathology laboratory for 

pathological evaluation using standard 

procedures that included sectioning of 

paraffin-embedded tissues and staining 

with hematoxylin and eosin 

Statistical analysis 

Data was expressed as mean ± standard 

deviation. Comparison between the zones 

of inhibition diameters was done by 

analysis of variance (ANOVA) and 

differences were considered significant at 

95% confident interval (p<0.05) 

RESULTS 

 Table 1: in vitro antibacterial activity of methanolic leaf extracts of Alchornea 

cordifolia.  

 

NI - No inhibition 

MIC - 250mg/ml 

The in vitro antibacterial assay showed zone of inhibition (11 and 15mm) only around the 

higher concentrations of the plant extracts, 250 and 500mg/ml respectively (table 1). The 

lower concentrations showed no zone of inhibition. The zone of inhibition obtained using 

the standard antibiotics (Ciprofloxacin) was given as 21 mm. The minimum inhibitory 

concentration (MIC) was obtained as 250mg/ml 

 

 

 

 

 

 

 

 

 

 

Isolates  

Zone of inhibition at different dilutions (mm)  

Ciprofloxacin  

(0.001mg/ml) 

500mg/ml 250 

mg/ml 

125mg/ml 62.5mg/ml 31.25mg/ml 

 ATCC 

11175 

15 11 NI NI NI 21 
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Table: 2 Mean colony count per group post treatment with Alchornea cordifolia  

Group Mean coliform count  

(CFU/ml) 

p – value 

A 0.00
 

0.05 

B 4.83 × 10
7 

 + 11.02
b 

0.05 

C 3.67 × 10
6

 + 5.19
a 

0.05 

D 2.67 × 10
6  

+ 3.06
a 

0.05 

E 7.0 × 10
6

 + 6.08
a 

0.05 

 Group with different subscripts are significantly different  

Table 2: shows the mean coliform forming unit count per ml (CFU/ml) as obtained upon 

necropsy at the end of the test (ie 10 days post treatment) for each group. An elevated 

count (4.83 × 10
7 

 + 11.02) was observed for the infected and untreated group  (group B) as 

opposed to the infected and treated groups C - E, which was significant at 0.05%. 

 

Table 3: Organ histopathological changes 

Slides of group representative liver tissues  

A 

Photomicrographs show well 

preserved liver architecture.  

The portal triads are evenly 

spaced around a central vein 

and there is no portal 

inflammation. No steatosis is 

seen. 

B 

Compared to GroupA 

there is well preserved 

liver architecture. 

There is moderate to 

severe portal 

inflammation with 

interface hepatitis. 

There is no steatosis. 

C 

Compared to GroupA there is well 

pre

served liver architecture without 

any significant pathology 

D 

Compared to GroupA 

there is well preserved 

liver architecture 

without any significant 

pathology 

E 

Compared to GroupA 

there is well preserved 

liver architecture 

without any significant 

pathology 

 

No histopathological changes were found in the heart tissues 

DISCUSSION 

The in vitro antibacterial assay showed 

that the plant extract possesses at both 

250mg/ml and 500mg/ml (Table. 1) 

antibacterial activity which could be said 

to be good as suggested by [7]. This 

observation is in accordance with the 

work of [6] [5] though with a little 

variance in the diameter of inhibition. 

This accounts for its efficacy in 

traditional medicine treatments. The 

diameter of inhibition as observed in the 

plant extracts did not vary much with that 

obtained using the standard antibiotics 

(Ciprofloxacin). It was observed that the 
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Minimum inhibitory concentration  (MIC) 

was high, 250mg/ml as opposed to 

concentrations obtained by the likes of [5] 

[8] who both reported an MIC of 50mg/ml 

for leave extracts of same plant. This 

discrepancy may be attributed to the 

strain difference and a possible ability of 

the APEC strain to modify the plant 

phytochemical since the strain is known 

for high antibiotics resistance [17]. 

An elevated count (4.83 × 10
7 

 + 11.02) 

was observed for the infected and 

untreated group (group B) as opposed to 

the infected and treated groups C - E. 

(Table 2). A significant difference (p<0.05) 

existed in the colony counts between the 

treated and untreated challenged birds. A 

comparison between the groups showed 

no significant difference. This 

observation is in agreement with that of 

[15] who observed similar activity using 

clinical strain of antibiotics resistant 

Staphylococcus aureus. The non 

significant difference observed in the 

different dilutions may suggest poor 

absorption of the extract at higher 

concentration. 

The histopathological examination of the 

viscera tissues (heart and liver) showed 

that the heart was unaffected with the  

infection but there was a marked damages 

to peripheral tissues of the liver in the 

challenged and untreated birds (group B). 

These damages were missing in both the 

unchallenged birds and the challenged 

and treated groups (C-E). Though, the 

group C birds were treated with 

Ciproflocaxin (10mg/kg), the tissue 

presentation were similar to the tissues 

presentation of challenged birds treated 

with Alchornea cordifolia at both 

concentrations of 250 and 500mg/kg. 

This shows that using Alchornea 

cordifolia to APEC is as good as using 

Ciprofloxacin.  

CONCLUSION 

Many of the available antimicrobial agents 

are presently not efficient as the used to, 

a situation which has been attributed to 

over-dependance on antibiotics, this has 

necessitated a search for antimicrobial 

agents especially from plants. The 

present study has shown that Alchornea 

cordifolia possesses antimicrobial activity 

especially against APEC, a problematic 

strain that has been implicated in breed 

of antibiotics resistance. This 

antimicrobial activity, observed in vitro is 

also replicated in vivo and appears as 

good as using antibiotics. Thus, suggests 

that methanolic leave extract can be 

effectively used in the control of APEC. 
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