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Abstract
The challenges posed by microbes in poultry industries and the continued search for natural
means of combating them inspired this study. The effect of the stem bark extracts of
Anacardium occidentale on avian colibacillosis was investigated. Ethanol and aqueous
extracts of the stem bark of A. occidentale were prepared using standard methods. In vitro
antimicrobial activities of the extracts were evaluated against E. coli. Nine groups of 10
broilers (day old chicks; 48 g – 50 g) each were created and bred for a period of eight weeks.
Groups 1 to 3 served as the control, while group 4 to 9 served as the test groups. Meat
quality, biochemical and haematological assessments were done using standard methods.
The maximum zone of inhibition observed was 13.0±0.4 mm at 100 % concentration of the
ethanol extract. Both extracts were observed to have a bactericidal / bacteriostatic ratio of
2. The extracts improved the meat quality, blood protein, liver enzymes and renal functions
of the broilers compared to the negative control. Again, packed cell volume, haemoglobin
and red blood cell counts were increased by the extracts compared to the negative control.
On the whole, the results obtained for the extracts were not significantly different (p > 0.05)
from that of the commercial antibiotics (positive control) results. Therefore, we can infer
that crude extracts of A. occidentale could be used against Colibacillosis disease in place of
the conventional commercial antibiotics.
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Introduction
In Africa, poultries are mostly undertaken by
smallholder farmers (Thangarasu et al., 2016).
It involves the rearing of domestic birds mostly
for the purpose of both their meat and eggs.
Most of the bird species belong to the
super-order of galloanserae (fowl), and more
specifically the order galliformes which
includes quails, turkeys and chickens

(Thangarasu et al., 2016). Diverse disease
conditions such as avian colibacillosis, Newcastle
disease, avian coccidiosis, fowl cholera, flu, and
other infectious diseases like infectious coryza
are the major sources of loss in the poultry
industry (Quiroz-Castaneda and
Dantan-Gonzalez, 2015). High incidence of these
diseases is the major constraint to poultry
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business even to commercial agriculture,
especially in Nigeria (Marizvikuru et al., 2008).

Avian colibacillosis is caused by a strain of E coli,
called the avian pathogenic E coli (APEC). It is a
sub pathotype of extraintestinal pathogenic E.
coli (ExPEC) which is known as a potential
zoonotic agent (Johnson et al., 2008; Kabir,
2010). Avian pathogenic E. coli coexists in the
gut microbiota of healthy chickens with avian
faecal Escherichia coli (AFEC) (Ewers et al.,
2004; Kabir, 2010). This disease results in
significant economic losses and welfare concerns
worldwide (Ewers et al., 2004).
Antimicrobial agents such as antiviral, antibiotic
and anti-coccidiosis drugs are widely used in the
poultry industry for the treatment and control of
avian colibacillosis (Morley et al., 2005).
However, Public health and Veterinary medicine
practitioners are raising alarm over the increase
in antimicrobial resistance by bacteria (Barton et
al., 2003). Antimicrobial resistant strains have
led to numerous problems of many forms, such
as increase and spread of multiple antibiotics
resistant pathogens, for both humans and
animals in addition to increasing the economic
cost of poultry production (Kamel, 2001). Hence,
studies on poultry feed now focus on finding
efficient methods that depend on food
supplements to enhance the growth rate and
increase the immunity of chicks, which enhances
the production efficiency of chicks. The use of
plants and their extracts as poultry feed
supplements has been proposed because of
their positive effect on improving the production
performance of birds.
Cashew plant is widespread and its pseudo-fruits
and nuts are consumed by humans (Behrauan et
al., 2012). Many active substances are found in
this plant, such as flavonoids, alkaloids, cardiac
glycoside, tannins and phenols (Olaleye et al.,
2007). The bark has been reported to possess
anti-fungi, anti-parasitic, anti-bacterial,
antiseptic and anti-inflammatory properties
(Behrauan et al., 2012), in addition to minerals
such as zinc, iron, calcium, copper, magnesium,

phosphorus, manganese, sodium and potassium
that has been reported for it (Ifesan et al.,
2013). However, there is no information on the
local use of cashew in poultry feed or in their
drinking water.
Therefore, this study was carried out to
comparatively evaluate the efficacy of crude
ethanol and aqueous stem bark extract of
Anacardium occidientale in the treatment of
colibacillosis diseases of chicken with the view of
understanding its effectiveness as a potential
substitute to commercial antibiotics.

Materials and Methods
The stem bark of A. occidentale was sourced
from Abakaliki, following identification of the
plant by a taxonomist (Dr. Nwankwor) in the
Department of Applied Biology, Ebonyi State
University, Abakaliki. The ethanol extraction was
done using Soxhlet apparatus. Fifty grams (50
g) of each powdered sample of Anacardium
occidentale stem bark was measured using
electronic weighing balance, wrapped in
Whatman filter paper and inserted in the tube of
the soxhlet apparatus. A 250ml of 70% ethanol
(Baramati Agro LTD, India) was poured into a
round-bottom-flask of the apparatus and was
heated at 70 0C. The extraction was carried out
for 10 hours. The remaining ethanol in the
extracts was evaporated to obtain crude extract.
This was done in vacuum using a rotary
evaporator. This process was repeated until a
total of 1 kg of each of the samples were
extracted.
The aqueous extract was prepared by
macerating 400 g of the powdered bark in 500
mL of cold distilled water for 2 days. It was then
sieved using a muslin cloth and concentrated at
a temperature of 40 0C. This was repeated until
a total of 1 kg of the samples were extracted.
On the other hand, the E. coli was obtained
from the National Agency for Food and Drug
Administration and Control (NAFDAC), Agulu,
Anambra State, Nigeria, and was reactivated in
nutrient broth for 24 hours and further sub

75



Oko et al./ Nig. J. Biotech. Vol. 39 Num. 2: 74-86 (December 2022)

cultured in nutrient broth and used for the
experiments.

In vitro studies
The well diffusion method described by the
National Committee of Clinical Laboratory
Standards (1993) was used to determine
antibacterial activity, while the minimal inhibitory
concentration (MIC) of both extracts was
determined using the dilution method described
by Greenwood (1989). Also, minimum
bactericidal concentration (MBC) was
ascertained by the method described by
Kacaniova et al. (2011).

In vivo Studies
The Acute oral toxicity study was carried out
using the up and down method of acute toxicity
(OECD, 2008).

Ethics and animal welfare

Animal care and procedures were performed
with strict adherence to the guidelines of good
experimental practices according to the Code of
Practice for Housing and Care of Animals Used in
Scientific Procedures, in the Faculty of Science,
Ebonyi State University, Abakaliki Ebonyi State,
Nigeria. The birds were fed with unmedicated

starter and grower rations (CP = 23% and 19%;
ME = 3,100 and 3,200 kcal/kg, respectively) ad
libitum, with constant access to fresh water and
light. The birds were housed in a disinfected
deep litter system with wood shavings and rice
husk as bedding material. The litter was
changed once a week till week 8 to prevent cake
formation. The litter material when found damp
was replaced by a new one. All chicks were
offered broiler super starter crumbles ration for
the first four weeks followed by broilers finisher
ration till the end of the experiment. Feed and
water were provided ad-libitum. However, it
should be noted that this manuscript does not
contain clinical studies or patient data.

In vivo antibacterial activity of extracts in
broilers infected with E. coli
Experimental Design
The experimental design adopted for this study
was the complete randomised design (CRD)
method (Table 1). Agri-Ted broiler chicks
(day-old) totalling 90 in number were purchased
from Obasanjo Farms Nigeria Limited, Ota in
Ogun State. The chicks were grouped as shown
in table1.

Table 1: The different experimental groups
Group Treatment

GA Not infected and not treated
GB Infected and not treated

GC Infected and treated with Commercial Antibiotics
GD Infected and treated with 1.5 g/L extract bark extract of A. occidentale
GE Infected and treated with 3 g/L ethanol bark-extract of A. occidentale
GF Infected and treated with 6 g/L ethanol bark-extract of A. occidentale
GG Infected and treated with 1.5 g/L aqueous bark-extract of A. occidentale

GH Infected and treated with 3 g/L aqueous bark-extract of A. occidentale
GI Infected and treated with 6 g/L aqueous bark-extract of A. occidentale
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The chicks were acclimated for 7 days before
being randomly distributed in their different
cages. On the 8th day, infection commenced and
lasted for the next 5 days. The infection process
was done through drinking water, until
colibacillosis infection signs were obvious which
included depression, weakness, inappetence,
prostration, coughing, breathing problems
(snoring-like), loss of appetite, ruffled feathers
and slightly bloody mucus diarrhoea
characteristic of Caecal colibacillosis were the
dominant signs. After 5 days of successful
infection, pre-treatment with the extracts
commenced and lasted for the next 5
consecutive days. All groups’ extract were
administered by mixing with drinking water.
After 5 days of pre-treatment with extracts, the
birds were observed for another 39 days as they
grew, allowing them access to feed and water.
At the end of the 56 days experimental period,
eight broilers were randomly selected from each
group and used for further analysis..

Meat Quality Analysis
At the end of the experiment, eight broilers per
treatment (72 broilers in all) were randomly
selected and starved of feed for 10 hours. They
were sacrificed by cutting the jugular vein to
allow proper bleeding and were also used for
the meat quality analysis following the methods
described by Oko et al., (2016A), Oko et al.,
(2016B), Oko et al. (2013); Oko et al. (2012).

Blood components analysis
At the end of 56 days of the experiment blood
samples were collected from eight chickens per
group and used for both biochemical and
haematological analysis. The Biuret method with

kits described by Dawnay et al. (1991) was used
to test for total protein (TP). More so, Albumin
(Ab) and Haemoglobin concentrations were
analysed as described by Peters et al. (1982).
Furthermore, Globulin (Gb) concentration was
calculated as the difference between total
protein and albumin concentrations as described
by Peters et al. (1982), while the haematological
components (PCV, haemoglobin and WBC) were
by the method of Oshiro et al. (1982). The RBC
indices were determined using methods
described by Sarma (1990)

Statistical analysis
The data collected was analysed using R
statistical software version 4.0.1. Differences in
experimental data were established by One-way
ANOVA at p ≤0.05 confidence interval. Mean
separation was done using the least significant
difference (LSD) test. P < 0.05 was considered a
significant level.

Results
In vitro activities  
In Table 1 shown below, no E. coli inhibition was
observed at 12.5 % concentration for both
ethanol and aqueous extracts. The aqueous
extract inhibited the E. coli only at 100 %
concentration of the extract with a zone of
inhibition of 7.0±0.4 mm, whereas ethanol
extract inhibited E. coli at both 50 % and 100 %
extract concentration with zones of inhibition of
10.7±0.1 mm and 7.0±0.4 mm respectively. The
zone of inhibition on E. coli by 100 %
concentration of ethanol extract was not
significantly different from the zone of inhibition
observed for the oxytetracycline.

Table 2: Zones of E. coli growth inhibition at different concentrations of the extracts
Conc. (mg/mL) Extract Zone of inhibition (mm)
12.5 Aqueous

Ethanol
NI
NI
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25 Aqueous
Ethanol

NI
NI

50 Aqueous
Ethanol

NI
10.7±0.1a

100 Aqueous
Ethanol

7.0±0.4b

13.0±0.4a*

0.025 Oxytetracycline 14.0±0.4
Note: NI= No Inhibition. Values are presented as mean ± SD. Different letters indicate significant
difference (p < 0.05) within a specific concentration of extract, where a>b. * indicate no significant
difference (p > 0.05) with oxytetracycline.

Minimum inhibitory concentration (MIC) and
minimum bactericidal concentrations (MBC) of
the extracts
Results shown in Table 3 shows that both
aqueous and ethanol bark extracts of A.
occidentale have potent antimicrobial activities
on the test microorganism. The aqueous extract

gave a bacteriostatic activity of 25 mg/mL and a
bactericidal activity of 50 mg/mL, while the
ethanol extract gave a bacteriostatic
concentration of 50 mg/mL and a bactericidal
concentration of 100 mg/mL. nevertheless, both
extracts had a minimum bactericidal
concentration to minimum inhibitory
concentration ratio (MBC/MIC) of 2.

Table 3: Minimum inhibitory concentration (MIC) and minimum bactericidal Concentration (MBC) of the
extracts against the test pathogens

Extracts Isolate MBC
(mg/mL)

MIC
(mg/mL)

MBC/MIC Ratio

Aqueous E.Coli 50 25 2

Ethanol E.Coli 100 50 2

Clinical signs and mortality rate
Seven days after the post infection stage, some
clinical signs were expressed which suggested
colibacillosis infection in all infected groups.
depression, weakness, in-appetence,
prostration, coughing, breathing problems
(snoring-like), loss of appetite, ruffled feathers
and slightly bloody mucus diarrhea characteristic
of C colibacillosis were the dominant signs. No
clinical signs were registered in chickens of the
non-infected control group. Mortality was
registered only in infected non-treated control
groups (30%).

Effect of extracts on the meat quality of the
broilers 
Infection of the broilers with E. coli resorted in a
significant (p<0.05) increase in the drip loss and
cooking loss values of the broilers (Figure 1).
Pre-treatment of the broilers with the extracts
led to restoration of the drip loss and cooking
loss values to values that were not significantly
different (p≥0.05) when compared to the group
pre-treated with oxytetracycline (positive
control). There were no significant differences
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(p≥0.05) in the drip loss and cooking loss of the
group pre-treated with ethanol extract,

compared to the group pre-treated with
aqueous extract.

Figure 1: Effect of the extracts on drip loss and cooking loss of the broiler.
Values are presented as mean±SD. Different letters indicate significant difference (p < 0.05) across

groups where a<b<c. Bketh means Bark ethanol extract, and Bkaqu mean Bark aqueous extract.

Effect of the extracts on
haematological/biochemical parameters
components of the broilers
The result showed that infecting the broilers
with E. coli led to a significant (p<0.05)
decrease in the serum total protein and albumin
values of the broiler compared to the normal
control group. (Table 4). Pre-treatment with the
extracts led to a significant (p<0.05) increase in
serum total protein and albumin levels of the
broilers compared to the negative control
groups. The total protein, albumin and globulin
values obtained in the groups pre-treated with
the extracts were not significantly different (p <
0.05) from the values obtained in the positive
control group.

Similarly, infection of the broilers with E. coli
resorted in a significant (p<0.05) increase in the
alanine transaminase (AST), Aspartate
aminotransferase (ALT), alkaline phosphatase
(ALP), and cholesterol values of the broilers
compared to the normal control (Table 4).
Nevertheless, pre-treatment of the broilers with
the extract led to a significant (p<0.05)
decrease in the AST, ALT, ALP and cholesterol
levels compared to the negative control group.
Serum ALT, ALP, AST and cholesterol levels
decreased as the concentration of the extracts
increased from 1.5 g/L to 6 g/L.

Table 4: Biochemical parameters of the broilers
Groups Total protein

(g/L)
Albumin
(g/L)

Globulin
(g/L)

ALT (g/L) ALP (g/L) AST (g/L) Cholesterol
(mg/L)
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normal control 3.85±0.1b 2.61±0.09a 1.23±0.0b 26.21±1.7c 297.5±0.71b 269±2.83b 105.13±0.14c

negative control 3.27±0.1c 1.99±0.03b 1.86±0.07a 39.84±1.15a 571.5±0.71a 297.5±2.12a 171.27±0.25a

positive control 4.03±0.02ab 2.59±0.13a 1.45±0.1b 33.64±0.71bc 263±2.83d 218.5±2.12b 125.54±0.1bc

Bketh 1.5g/L 3.87±0.13b 2.31±0.02a 1.56±0.15a

b

37.85±1.61ab 286.5±0.71c 208.5±0.71cb 126.13±0.57bc

Bketh 3g/L 4.35±0.21a 2.66±0.11a 1.19±0.32b 35.44±0.62bc 271.5±2.12c 219±2.83b 124.85±0.33bc

Bketh 6g/L 4.24±0.03ab 2.74±0.04a 1.11±0.01b 31.73±1.48bc 265.5±3.54d 225±4.24b 116.13±0.12c

Bkaqu 1.5g/L 3.48±0.23bc 2.56±0.08a 1.29±0.15b 36.87±0.64ab 286±1.41c 174±1.41c 136.91±0.11b

Bkaqu 3g/L 3.89±0.11ab 2.51±0.04a 1.34±0.08b 32.88±0.61bc 265±2.83d 194±7.07cb 133.9±0.22b

Bkaqu 6g/L 4.22±0.06ab 2.64±0.07a 1.21±0.13b 30.73±0.77bc 248±2.83d 195±1.41cb 119.13±0.13bc

 Values are presented as mean±SD. Different letters indicate significant difference (p < 0.05) across
groups where a<b<c. Bketh means Bark ethanol extract, and Bkaqu mean Bark aqueous extract.

Table 5 shows the outcome of the renal function
analysis. The infection of the broilers with E. coli
resorted in a significant (p<0.05) in the
creatinine level of the broiler compared to the
normal control, whereas no significant difference
(p≥0.05) was noticed in uric acid and bilirubin
values of the negative control group compared
to the normal control. The creatinine values of

the groups pre-treated with the extracts were
significantly (p<0.05) lower compared to the
negative control group., whereas, there were no
significant differences (p≥0.05) in the uric acid
and bilirubin levels of the groups pre-treated
with the extracts compared to the negative and
the positive control groups.

Table 5: Effects of the extracts on the renal function of the broilers

Groups Creatinine (mg/dL) Uric acid (mg/dL) Bilirubin (mg/dL)

normal control 0.825±0.09b 1.37±0.04b 0.24±0.01a

negative control 1.13±0.03a 1.11±0.08b 0.225±0.01a

positive control 0.68±0.01b 2.03±0.02a 0.315±0.05a

Bketh 1.5g/L 0.67±0.06b 1.23±0.02b 0.265±0.02a

Bketh 3g/L 0.8±0.01b 1.31±0.03b 0.245±0.01a

Bketh 6g/L 0.82±0.01b 1.72±0.02ab 0.225±0.01a

Bkaqu 1.5g/L 0.83±0.01b 1.93±0.06ab 0.165±0.02a

Bkaqu 3g/L 0.93±0.08b 2.02±0.01a 0.145±0.02a

Bkaqu 6g/L 1.04±0.01b 2.02±0.02a 0.13±0.03a

 Values are presented as mean±SD. Different letters indicate significant differences (p < 0.05) across
groups where a<b<c. Bketh means Bark ethanol extract, and Bkaqu means Bark aqueous extract.

The haematological results are well elucidated in
Table 6 below. The results indicate that infection
of the broilers with E. coli results in a significant

(p<0.05) decrease in RBC count of the broilers
compared to the normal control group.
Pre-treatment of the broilers with the extracts
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led to significant (p<0.05) increase in the RBC
counts of the broilers compared to the negative
control. Nevertheless, infection of the broilers
with E. coli (negative control) had no significant
(p≥0.05) effect on the packed cell volume
(PCV), haemoglobin, mean corpuscular volume
(MCV), mean cell haemoglobin (MCH), mean cell
haemoglobin concentration (MCHC), and WBC

count of the broilers compared to the normal
control. Pre-treatment of the broilers with the
extracts resorted in a subsequent reduction in
the MCV and MCH values, and increase in MCHC
values, but these values were not significantly
different (p ≥ 0.05) from the values recorded in
the positive and normal control groups.

Table 6: Effect of the extracts on the haematological parameters of the broilers
Groups PCV

(%)
Haemoglobin
(g/dl)

RBC
(x106/µl)

WBC
(x103/µl)

MCV
(fL)

MCH
(pg/cell)

MCHC (%)

Normal control 20.56±0.63
bc 7.5±0.14c

2.325±0.0
4d

4.465±0.6
3ab

88.441ab 32.266ab 36.497b

Negative control 18.96±1.07
c 6.43±0.25c

1.805±0.2
5e 5.24±0.08a

105.626a 36.059ab 34.006b

Positive control 31.65±1.07
a 11.88±0.09a

4.32±0.25
a

4.345±0.2
5ab

73.318b 27.541b 37.552b

Bketh 1.5g/L 28.69±0.74
ab 9.9±0.56b

2.47±0.21
c

3.35±0.21b

c

116.456a 40.328ab 34.543b

Bketh 3g/L 28.29±1.56
ab 10.49±0.33b

2.755±0.2
8c 3.24±0.03c

103.557a 38.243ab 37.186b

Bketh 6g/L 31.31±0.79
a 9.31±0.12b

3.16±0.01
bc 2.85±0.1c

99.089a 29.479ab 29.756b

Bkaqu 1.5g/L 25.54±0.49
abc 10.41±0.12b 2.74±0.1bc 4.04±0.02b

93.305a 38.009ab 40.772ab

Bkaqu 3g/L 26.97±0.65
abc 10.22±0.11b

3.19±0.01
bc

3.88±0.13b

c

84.542b 32.037ab 37.900b

Bkaqu 6g/L 28.55±0.57
ab

11.745±0.22
a

3.475±0.2
5b

3.18±0.23b

c

82.309b 33.907ab 41.154ab

Values are presented as mean±SD. Different letters indicate significant differences (p < 0.05) across
groups where a<b<c. Bketh means Bark ethanol extract, and Bkaqu means Bark aqueous extract.

Discussion
It is evident that this study clearly demonstrated
that both extracts of the stem bark of A.
occidentale possess potential phytobiotic
activities against E. coli, the primary cause of
avian colibacillosis of the poultry industries
(Nolan et al., 2013). This was implied in the
results elucidated above. The antimicrobial
activities of the bark-extracts of A. occidentale
were effective against E. coli with a MBC/MIC
ratio of 2. This observation was in line with the

findings of Onuh et al. (2017) who reported that
ethanolic extracts of cashew leaves and stem
barks showed appreciable inhibition diameter
against all bacterial pathogens (E. coli inclusive).

Again, stress increases the susceptibility of birds
to all diseases (Vandekerchove et al., 2004;
Barnes, 2013) and colibacillosis in particular
(Johnson et al., 2008). As a matter of fact,
stress predisposes birds to opportunistic
infections and as such antimicrobials also play
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an outstanding role in stress management. Since
the extracts of A. occidentale showed activities
against E. coli, a primary cause of avian
colibacillosis, it is therefore useful as an
antistressor agent in ethno-veterinary medicine
(Sarkodie et al., 2015). The activities of these
extracts against E. coli may be as a result of the
synergistic action of some of its constituent
phytochemicals such as phenols, flavonoids,
alkaloids, and saponins among many others
possibly reported for the plant (Aiswarya et al.,
2011; Aderiye et al., 2014). According to Aroche
et al. (2018) this natural product in cashew has
antibacterial effects against strains of E. coli.

Again, it is apparent from the drip loss and
cooking loss analyses that the extracts improved
the meat qualities of the broilers, in addition to
being good antibacterial agents. Oko et al.
(2012; 2013) reported that the water holding
capacity (WHC) of broiler meat is measured as
the fraction of bound water retained in the
muscle. Therefore, treatment with the plant
extracts, which led to reduced drip loss and
cooking loss, could be said to have enhanced
the water holding capacity of the broiler meat
hence, improved the meat quality of the broilers.

In addition, the findings of the present study
suggest that the extracts improved the blood
protein concentrations of the broilers compared
to the negative control. The concentrations of
total protein in the serum of the broilers were
significantly (p < 0.05) lower in the negative
control compared to the normal control. This
finding is in agreement with the work of Umar et
al. (2020) who reported that mean total protein
content of E. coli infected chicken (5.431 ±
0.042 g/dL) was significantly lower when
compared with non-infected chicken (6.154 ±
0.034 g/dL). This decrease in blood proteins
may be attributed to severe hepatic damage,
found in colibacillosis (Umar et al., 2020).

Similarly, the liver function tests, ALP, ALT and
AST lend wait to the activities of the liver in
broilers (Ohaeri, 2001). An elevated serum level

of these enzymes was observed in the negative
control group, indicating liver injury, thus,
showing enzymes’ spillage from the liver cytosol
into the bloodstream (Shah and Khan, 2014).
Nevertheless, treatment with the extracts
resorted to a significant (p<0.05) decrease in
the serum concentration of these enzymes. The
observed effects of these extracts on the liver
enzymes suggests that they can be harnessed
for the treatment of avian colibacillosis in the
poultry industry.

Furthermore, the extracts were able to restore
the serum creatinine, uric acid and bilirubin
concentrations to their normal levels. According
to Choudhary et al. (2015), creatinine is very
important in determining the synthetic and
excretory roles of the kidney and liver. They
further opined that about 50% of kidney
function must be lost before a rise in the serum
creatinine can be detected. This is in line with
the findings of this study because, infecting the
broilers with E. coli resorted in significant
(p<0.05) increase of serum creatinine proving a
loss of liver or kidney function, whereas,
treatment with the extracts led to a subsequent
reduction in the creatinine levels, signalling a
restoration of the liver and kidney functions.
Also, in support of this assertion, Omotoso et al.
(2012) found that the ethanolic extract of
Anacardium occidentale had a cleansing effect
on the kidney.

The results on the effect of extract
administration on haematological parameters,
RBC, PCV and haemoglobin (Hb) count are in
line with the report of Sharma et al. (2016) who
observed a decrease in the Hb, PCV and RBC of
E. coli infected broiler birds. The significant
(p<0.05) decrease in RBC count of the negative
control group may be as a result of breakdown
of erythrocytes (RBC) by hemolytic enzymes
produced by E. coli (Justice et al., 2006), or due
to lack of appetite and diarrhoea leading to
nutritional deficiencies, which leads to decrease
in number of erythrocytes, thus resorting to
decrease in per cent PCV and Hb concentration
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(Feldman et al., 2000). Nevertheless,
pre-treatment of the broilers with the extracts
restored the PCV, haemoglobin, and RBC count
to their normal ranges in chicken; the normal
ranges are - PCV: 22-30 %, Hb: 7-13 g/dl, and
RBC: 2.5-3.5 x106 ul (Bounous and Stedman,
2000).

In addition, average erythrocyte size,
haemoglobin amount per blood cell, and the
amount of haemoglobin relative to the size of
the cell per red blood cells were studied.
Although, the MCV, MCH and MCHC values
reported in this work were lower than broiler
normal means values of 174 fL for MCV,
61pg/cell for MCH and 33 g/dl for MCHC
reported by Merck (2012) for broilers, it is
worthy of note that these values reported in this
study are in line with the MCV, MCH and MCHC
values reported for broilers by Onunkwo et al.
(2018), Odunitan-Waya et al. (2018), Ifelayo et
al. (2020) and Muneer et al. (2021), and within
the normal ranges of 90-140fL (MCV), 33-47
pg/cell (MCH) and 26-35 g/dl (MCHC) reported
for broilers by Bounous and Stedman (2000).
Hence, the ability of the extracts to maintain the
MCV, MCH, MCHC levels of colibacillosis infected
broilers indicates that they may possess
phytobiotic properties against the E. coli as well
as the tendency to restore blood quality.

Finally, the suggested phytobiotic activities of
these extracts could further be explained by the
observed effects of the extracts on the WBC
count of the birds. The white blood cells are
involved in protecting the body against
infections. They kill virus-infected cells, and
enhance the production of antibodies (Olugbemi
et al., 2010). A high concentration of white
blood cells in the body connotes a threat to
normal health, therefore, the body builds up its
defence against such threat (Olugbemi et al.,
2010). So, it is apparent from this study that the
extracts improved the ability of the bird to fight
infections, to defend their bodies against foreign
organisms’ invasion, and to produce and
distribute antibodies. This is because the

extracts were able to maintain the white blood
cell count of the broilers within the reference
values of 1.2-3.0 x103µl (Jain, 1993), and the
normal mean value of 5.5 x103 µl (Merck, 2012)
for broilers.

Conclusion
From the results, it can be concluded that the
stem bark extracts of A. occidentale are effective
against the bacteria studied which could be
attributed to the presence of both primary and
secondary metabolites contained in the extracts.
This further suggests that the extracts could
serve as a potential replacement to antibiotics in
poultry production for the treatment of avian
colibacillosis and other microbial infections.
Consequently, further research is recommended
in order to ascertain the exact mechanism of
action of the extracts.

References

Aderiye, B.I., David, O.M. and Atere, V.A (2014).
Administration of cashew extracts in the
treatment of some infections and diseases. Adv.
in Med Plant Res, 3(3): 75-86.

Aiswarya, G., Reza, K. H., Radhika, G. and
Mohamed, F (2011). Study for antibacterial
activity of cashew apple (Anacardium
occidentale) extracts. Schol Re.s Lib, 3(1):
193-200.

Aroche, R., Martínez, Y., Ruan, Z., Guan, G.,
Waititu, S and Nyachoti, C.M (2018). Dietary
inclusion of a mixed powder of medicinal plant
leaves enhances the feed efficiency and immune
function in broiler chickens. J. of Chem., 394:
1-6

Barnes, H. J., Nolan, L. K. and Vaillancourt, J. P.
(2013). Colibacillosis. Diseases of Poultry, 12th
Ed. Blackwell Publishing. Pp 176.

Barton, M., Pratt, R. and Hart, W. S. (2003).
Antibiotic resistance in animals. Com. Dis. Intel,
27: 121-126.

83



Oko et al./ Nig. J. Biotech. Vol. 39 Num. 2: 74-86 (December 2022)

Behrauan, E, Heidari, M. R., Heidari, M., Fatemi,
G., Etemad, L., Taghipour, G. and Abbasifard, M.
(2012). Comparison of gastric ucerogenicity of
percolated extract of Anacardium occidentale
(cashew nut) with indomethacin in rats. Pakistan
J. of Pharm Sc, 25: 111-115.

Bounous, D and Stedman, N (2000). Normal
avian haematology: chicken and turkey. In:
Feldman, B. F., Zinkl, J. G. and Jain, N. C.,
editors. Schalm’s veterinary haematology. New
York: Wiley, pp 1147 – 1154.

Choudhary, H., Sharma, D., Dabi, D., Lamba, M.,
Pandita, A. and Shastri, S. (2015). Hepatic
dysfunction in asphyxiated neonates:
Prospective case-controlled study. Clin. Med.
Insights in Paed, 9:1 – 6.

Dawnay, A. B., Hirst, A. D., Perry, D. E. and
Chambers, R. E. (1991). A critical assessment of
current analytical methods for the routine assay
of serum total protein and recommendations for
their improvement. An. of Clin Biochem, 28: 556
– 567.

Ewers, C., Kiebling, S., Wieler, L. H., Janben, T.
and Philipp, H. C. (2004). Molecular
epidemiology of avian pathogenic Escherichia
coli (APEC) isolated from colisepticemia in
poultry. J. of Vet. Micro, 104: 91-101.

Feldman, B.F., Zinkl, J.C. and Jain, N.C. (2000).
Schalms Veterinary Hematology. (5th ed),
Lippincott Williams and Wilkins, Philadelphia.,
USA, p. 165

Greenwood, D. (1989). Antibiotic Sensitivity
Testing In: antimicrobial chemotherapy
(Greenwood, D., ed), Oxford University press,
New York, pp. 91-100.

Ifesan, B.O.T., Ebosele, F., Fashakin, J.F. and
Oyerinde, A.S. (2013). Antioxidant and
antimicrobial properties of selected plant leaves.
Euro. J. of Med Plant, 3(3):465-473.

Ifelayo, I. I., Onize, I. H., Faith, U. and Wodi, S.
M. (2020). Haematology and serum
biochemistry of broiler strains (Cobbs and
Arbor-acre) fed ginger (Zingiber officinale). GSC
Biol and Pharm Sc., 11(02): 320 – 326.

Jain, N. C. (1993). Essential of veterinary
haematology lea and febiger. Philadelphia, USA.
Pp. 133 – 168.

Johnson, T. J., Wannemuehler, Y., Doetkott, C.,
Johnson, S. J., Rosenberger, S. C. and Nolan,
L.K. (2008). Identification of minimal predictors
of avian pathogenic Escherichia coli (APEC)
virulence for use as a rapid domestic tool. J. of
Clin. Micr., 12: 3987-3996.

Justice, S., Hunstad, D., Seed, P. and Hultgren,
S. (2006). Filamentation by Escherichia coli
subverts innate defences during urinary tract
infection. Proceedings of Natl. Acad. of Sc. of
USA, 103(52): 19884-19889

Kabir, S. M. (2010). Avian colibacillosis and
salmonellosis: a closer look at epidemiology,
pathogenesis, diagnosis, control and public
health concerns. Intl. J of Env. Res and Pub
Health, 7(1): 89-114.

Kacaniova, M., Vukovic, N., Bobková, A.,
Fikselová, M., Rovná, K., Haščík, P.,Čuboň, J.,
Hleba, L. and Bobko, M. (2011). Antimicrobial
and antiradical activity of Slovakian honeydew
honey samples. J. of Micro, Biotech. and Food
Sc, 1: 354-368.

Kamel, C. (2001). Tracing modes of action and
roles of plant extracts in non-ruminants. In:
Garnsworthy, P.C. and Wiseman, J., Eds., recent
advances in animal nutrition, Nottingham
University Press, Nottingham, pp 130-150.

Marizvikuru, M., Mupangwa, J. K., Mapiye, C.,
Saina, H. and Clumivuramahwe, J. (2008).
Growth performance of guinea fowl keets fed
graded levels of boabad seed cake diets. Intl J.
of Poultry Sc., 7(50): 429-432.

84



Oko et al./ Nig. J. Biotech. Vol. 39 Num. 2: 74-86 (December 2022)

Merck, M. (2012). Haematologic reference
ranges. Mareck veterinary manual. Retrieved
from http://www.merckmanuals.com/
(Accessed: 15/12/2022)

Morley, P. S., Apley, M. D., Besser, T. E. and
Burney, D. P. (2005). Antimicrobial drug use in
veterinary medicine. Journal of Veterinary and
Internal Med., 19(4): 617-629.

Muneer, M., Bilal, M. and Ditta, A. (2021). A
comparative study of some haematological
parameters of broiler and indigenous breeds of
poultry. Intl. J. of Agri. Sc. 3(4): 203 – 213.

NCCLS (National Committee for Clinical
Laboratory Standards) (1993) Performance
Standard for Antimicrobial Disc Susceptibility
Tests. Approved Standard. National Committee
for Clinical Laboratory Standards, Villanova, P.A.
Publication M2-A5. USA.

Nolan, L.K., Barnes, H.J., Vaillancourt, J.P.,
Abdul-Aziz, T. and Logue, C.M. (2013).
Colibacillosis. In: Swayne DE, editor. Diseases of
Poultry. Ames: Wiley-Blackwell, 2013, 13th ed.
Pp. 751-806.

Odunitan-Waya, P., Kolanski, U. and Chimonyo,
M. (2018). Haematological and serum
biochemical responses of Ovambo chickens fed
provitamin A biofortified maize. Indian J. of
Poultry Sc., 20(3): 425 – 434.

Ohaeri, O. (2001). Effect of garlic oil on the
levels of various enzymes in the serum and
tissue of streptozotocin diabetic rats. Bioscience.
Report, 21: 19 – 24.

Oko, A.O, Eluu SC, Ngele KK and Ekete CA
(2016A). The Effect of Zingiber officinale and
Mucuna poggei on the Growth Performances,
Carcass Characteristics and Meat Quality of
Broiler Chicks. Global Journal of Environmental
Research, 10 (2): 22-27.

Oko, A.O, Eluu SC, Ngele KK and Ekete CA
(2016B). Malted Sorghum on the Growth
Performances, Carcass Characteristics and Meat
Quality of Broilers. American-Eurasian J. of
Toxicol. Sc., 8 (4): 152-157.

Oko, A.O (2013). Assessment of the Nutritional
Effects of Supplementing Fresh Leaves of
Mucuna Poggei on the Growth, Carcass
Characteristics and Meat Quality of Broiler
Chicks. Intl. J of Biotech Res, 6 (1): 30 – 38.

Oko, A.O, Nwoba ST, Idenyi JN, Ogah O, Ugwu
OO and Ehihia LU (2012). Effects of Substituting
Some Components of Broilers’ Feed with Crude
Aqueous Extract of Fresh Leaves of Mucuna
Poggei. J. of Biol. and Life Sc. 3(1): 243-253

Olaleye, M.T., Kolawole, A.O. and Ajeje, J.O.
(2007). Antioxidant properties and glutathione
S-Transferases inhibiting activity of A. cordifolia
leaf extract in acetaminophen induced liver
injury. Iranian J. of Pharm and Therap, 6:63-66.

Olugbemi, T. S., Mutayoba, S. K. and Lekule, F.
P. (2010). Effect of moringa (Moringa oleifera)
inclusion in cassava-based diets fed to broiler
chickens. Intl J of Poultry Sc, 9: 363-367.

Omotoso, O.D., Adeeyo, O.A., Yusuf, U.A., Dare,
J.B. and Olaniyan, O.T. (2012). Effects of crude
ethanolic extract of Anacardium occidentale
(cashew) stem bark on renal clearance in
Sprague Dawley rats. World J of Young Res,
2(3):40-43.

Onuh, J.O., Idoko, G., Yusufu, P. and Onuh, F.
(2017). Comparative studies of the
phytochemical, antioxidant and antimicrobial
properties of cashew leaf, bark and fruits
extracts. Am. J of Food and Nutr, 5(4): 115-120.

Onunkwo, D. N., Amaduruonye, W. and
Daniel-Igwe, G. (2018). Haematological and
serological response of broiler chickens fed
varying levels of direct fed microbes as feed
additives. Nig. Agric J, 49(1): 164 – 171.

85

http://www.merckmanuals.com/


Oko et al./ Nig. J. Biotech. Vol. 39 Num. 2: 74-86 (December 2022)

Organization for Economic Cooperation and
Development. (2008). OECD guidelines for the
testing of chemicals, acute oral toxicity:
up-and-down procedure No. 425. Paris:
Available from:
https://www.oecd-library.org/environment/test-n
o-425-acute-oral-toxicity-up-and-down-procedur
e_9789264071049-en.

Oshiro, I, Takenaka, T. and Meeda, J (1982).
New method for haemoglobin determination by
using sodium lauryl sulphate (SLS). J of Clinl
Biochem, 15: 83-88.

Peters, T. T., Biamonte, G. T. and Doumas, B. T.
(1982). Protein in serum, urine and
cerebrospinal fluid and albumin serum. W. B.
Saunders Co., Philadelphia. Pp 1

Sarkodie, J. A., Squire, S. A., Kretchy, I. A.,
Bekoe, E. O., Domozoro, C. Y., Ahiagbe, K. M.,
Adjei, E., Edoh, D. A., Amponsah, I. K.,
Sakyiama, M., Lamptey, V. K., Affedzi-Obresi, S.,
Duncan, J. L., Debrah, P., N’guessan, B. B. and
Nyarko, A. K. (2015). Borassus aethiopum, a
potential medicinal source of antioxidants,
anti-inflammatory and antimicrobial agents. J of
Heb Med, 2:1-10

Sarma, P. R. (1990). Red cell indices. In: Walker,
H. K., Hall, W. D. and Hurst, J. W. (editors). The
history, physical, and laboratory examinations.
Boston: Butterworths, Georgia. Chapter 152.

Shah, N. A. and Khan, M. R. (2014). Antidiabetic
effect of Sida cordata in alloxan induced diabetic
rats. BioMed Res Intl, 2014: 1 – 15.

Sharma, S., Kaur, N., Malhotra, S., Madan, P.,
Ahmad, W. and Hans, C. (2016). Serotyping and
antimicrobial susceptibility pattern of Escherichia
coli isolates from urinary tract infections in the
paediatric population in a tertiary care hospital. J
of Path,16: 4-10

Thangarasu, M., Tien-Fen, K., Yuen-Chen, W.
and Wen-Chin, Y. (2016). Herbal remedies for

coccidiosis control: a review of plants,
compounds, and anticoccidial actions.
Evidence-Based Compl and Alt. Med, 1:1-19.

Quiroz-Castaneda, R. E. and Dantan-Gonzalez,
E. (2015). Control of avian coccidiosis: future
and present natural alternatives. BioMed Res
Intl, 2015: 1.

Umar, A., Kamil, S.A., Wani, B.M., Qureshi, S.,
Shah, S., Dar, T., Hamid, S. and Mir, M.S. (2020).
Haematological and biochemical alterations of
broiler chicken affected naturally with
colibacillosis. Intl J. of Cur. Micro and Appl Sc.,
9: 1906-1913

Vandekerchove, D., De Herdt, P., Laevens, H.
and Pasmans, F (2004). Risk factors associated
with colibacillosis outbreaks in caged layer
flocks. Avian Pathol 33: 337-342.

86

https://www.oecd-library.org/environment/test-no-425-acute-oral-toxicity-up-and-down-procedure_9789264071049-en
https://www.oecd-library.org/environment/test-no-425-acute-oral-toxicity-up-and-down-procedure_9789264071049-en
https://www.oecd-library.org/environment/test-no-425-acute-oral-toxicity-up-and-down-procedure_9789264071049-en

