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Abstract
Coccidiosis is caused in chickens by the genus Eimeria spp, and is considered as one of the dominant
poultry diseases worldwide. For decades, anticoccidial products have been used for the successful control
of this disease. However, long term use of these products has led to the development of resistance. The
current study therefore sought to investigate the anticoccidial activity of the methanol leaf extract of
Lannea schimperi on experimentally induced Eimeria tenella (E. tenella) infection in broiler chickens in
an attempt to provide good alternative therapy due to increasing resistance to the conventional
anticoccidial agents. Seven groups (A-G) of 4 birds were used for the experiment and five groups (A-E)
were orally inoculated with 1.0 x 103 sporulated oocysts of E. tenella. Groups A, B and C were treated with
25, 50 and 100 mg/kg body weight of L. schimperi methanolic leaf extract respectively and Group D was
treated with1.5 mg/ml of amprolium, group E served as negative control. Groups F and G were the
uninfected neutral control and were treated with 25 and 100 mg/ml of L. schimperi methanol leaf extract
respectively without being infected with E. tenella oocysts. Findings revealed dose dependent
anticoccidial effect, with highest concentration of 100 mg/ml giving more activity than 50 and 25 mg/ml
of the plant extract. Significant decrease (P ≤ 0.05) in the number of both schizonts and merozoites in the
groups (A, B, C, F and G) treated with L. schimperi methanol leaf extract were observed. Large number of
schizonts and merozoites were observed in the infected untreated group compared to the treated groups.
Significant changes were also seen in the number of circulating eosinophils and lymphocytes.
Insignificant changes (P > 0.05) in body weight gain were recorded; however, significant increase (P ≤
0.05) in the intestinal mucus secretion was recorded in the amprolium treated group. These findings
suggest that the methanolic leaf extract of L. schimperi possess anticoccidial activity that may warrant
further investigation.
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1. Introduction
Coccidiosis is a disease caused by
gastrointestinal protozoan parasites in the genus
Eimeria. In the poultry industry coccidiosis is
responsible
for
significant
economic
loss
(Chandrakesan et al. 2009; Haritova et al. 2013;
Babatunde et al. 2017; Mohammed et al. 2017). The
disease is characterized by enteritis and is
transmitted feco-oral when the susceptible host
chicken ingests oocysts that were passed in the
faeces of an infected bird (Shivaramaiah et al. 2014;
Mohammed and Sunday 2015). Eimeria tenella is
typically the most pathogenic species infecting
broiler chickens and usually infects the mucosa of
the caecum (Naidoo et al. 2008; Abbas et al. 2011).
Mucosal surfaces are the most common route used
by pathogens to enter the body and are covered by a
continuously secreted mucus layer that protects the
epithelial surface (Quintana-Hayashi et al. 2018).
Vaccines, anticoccidial chemicals and natural
products are among the current approaches to
constrain avian coccidiosis (Chapman et al. 2010).
Although the strategy is successful and costeffective, there is the need for alternative control
strategies due to increasing drug resistance and the
need for natural drug free meat to address public
health concerns (Chapman et al. 2010).
Anticoccidial drugs used in chicken feed serve
as the major control of coccidial infection (Guo et al.
2007). However, there has been continues increase
in the emergence of strains resistant to current
approaches (EFSA 2017). Plants and their extracts
are increasingly being used as a natural treatment
for control and therapy (Dinan et al. 2007).
The plant Lannea schimperi is used in folk
medicine for the treatment of a number of illnesses.
The leaf, fruit, bark and root have potential
pharmacological
activities
that
include
antimicrobial, antitussive, antidiarrheal, antidiabetic,
antiemetic and antifungal activities in an animal
model (Neuwinger 2000). Here, we sought to
investigate the anticoccidial activity of the methanol
leaf extract of L. schimperi on experimentally
induced E. tenella infection in broiler chickens.

Eimeria tenella isolate:

2. Materials and Methods

Haematology:

Collection, identification, processing and extraction
of the plant material:

Blood samples were collected through the wing
vein into EDTA bottles on days 0 (before
inoculation), and days 3, 5 and 7 post inoculation.
Differential blood counts were performed manually
by analysing 200 leukocytes in blood smears. In
order to trace the potential formation of the
anaemia, packed cell volume (PCV) and the
concentration of haemoglobin (Hb) were
determined according to standard procedures as
described by Jain 1993.

Freshly collected plants were identified at the
National Research Institute of Chemical Technology
(NARICT) Zaria, Kaduna State, Nigeria. The leaves
were separated from the branchlets, cleaned with
tap water, air dried and pounded with pestle and
mortar into fine particles. The grinded fine plant
material was weighed and extracted by maceration
using absolute methanol for 72 hours. The leaf
extract was filtered and evaporated to dryness and;
the dried extract was kept in capped bottles at 4 °C
until needed.

Eimeria tenella oocysts were isolated using
flotation (Soulsby 1986) from the caeca of naturally
infected chicks and sporulated in 2.5 % potassium
dichromate solution at room temperature. The
sporulated oocysts were used for testing the efficacy
of different concentrations of the plant extract on
experimental infections in broiler chickens.
Ethical statement:
The study was approved by the University of Abuja
Ethical
Committee
on
Animal
Use
(UAECAU/2018/0002) and was conducted in
accordance with the approved protocol.
Experimental infection of chicken groups:
Two-week-old chicks (N= 28) with mean body
weight of 0.400 Kg were used in this study. The
chickens were divided equally into 7 groups (A to G).
Those in groups A, B, C, D, and E were infected by
oral administration of 1 ml containing 1.0 x 103
sporulated oocysts of Eimeria tenella. Groups F and
G remained uninfected.
Treatment of experimentally infected chickens’:
The chickens were infected by oral
administration of 1 ml containing 1 x 103 sporulated
E. tenella oocysts and randomly placed into 5
treatment groups (N=4). Three groups (A, B, C)
were treated with 25, 50 and 100 mg/kg body
weight of L. schimperi methanol leaf extract,
respectively. One group (D) was treated with
amprolium (KEPRO B.V; Holland) at the dose of 1.5
mg/ml, and one group (E) was infected but not
treated. Two groups (F, G) were only treated with 25
and 100 mg/ml of L. schimperi methanol leaf extract,
respectively without being infected with E. tenella
oocysts. Faecal samples were collected on days 0, 3,
5 and 7 and a fecal egg count (oocysts/g of feces)
was determined using the McMaster technique as
described by Long et al. (1976) before and after
infection. No exposure to any anticoccidial agent was
made prior to infection.

Determination of body weight gain:
Body weights of the chickens were taken on day
0, 4 and 7 using digital weighing scale.
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Intestinal smears:

Data management and analysis:

Intestinal mucosal smears were taken from the
caeca at the end of the experiment; the smears were
stained with Giemsa stain. Schizonts and merozoites
were viewed using oil immersion at x 1000
magnification.

Data obtained from the study were expressed
as mean plus/minus standard error of the mean
(Mean ± SEM). The data were also analysed using
one-way analysis of variance (ANOVA) followed by
Tukey post-hoc with the aid of SPSS statistical
software (version 4.0). Data from the intestinal
mucus secretion were analysed using the
Independent Sample T-Test. Values ≤ 0.05 were
statistically considered significant.

Evaluation of intestinal mucus:
Mucus samples were collected from the
intestine, from the central segment of the duodenum
and Meckel’s diverticulum (jejunum), up to the ileocaecal junction (ileum) and caudal part of the
caecum (Major et al. 2011).

3. Results
Significant decrease (P ≤ 0.05) in number of
oocysts was recorded between the groups treated
with the different concentrations of the plant leaf
extract and the infected untreated negative control
(Figure 1).

Figure (1): Effect of methanol leaf extract of L. schimperi treatment on faecal oocysts per gram (OPG) counts on broiler
chickens infected with E. tenella. Data are presented as mean ± SEM.
Key:
a = Significant difference (P≤ 0.05) between group E and groups A, B, C and D
Group A = 25 mg/ml of L. schimperi extract used to treat and infect and treat chickens
Group B = 50 mg/ml of L. schimperi extract used to treat and infect and treat chickens
Group C = 100 mg/ml of L. schimperi extract used to treat and infect and treat chickens
Group D = 1.5 mg/ml of amprolium used for treatment but uninfected
Group E = Treatment but no infection
OPG
= Oocysts per gram
DPI
= Days post inoculation
D
= Day

Large number of schizonts and merozoites
were recorded in the infected untreated group
compared to other experimental groups.

There was a significant increase in the number
of heterophils between the negative control and
other experimental groups (Figure 2).

Mohammed, Balarabe R. et al., VMPH 2(1);2021: 8-16

11

Figure (2): Effect of methanol leaf extract of L. schimperi treatment on number of circulating heterophils of broiler chickens
infected with E. tenella. Data are presented as mean ± SEM.
Key: a:Indicates significant increase (P > 0.05) in number of circulating heterophils in group 5 compared to groups 4 and 6;group A : 25 mg/ml
of L. schimperi extract used for infection and treatment of chickens; group B : 50 mg/ml of L. schimperi extract used for infection and
treatment of chickens; group C : 100 mg/ml of L. schimperi extract used for infection and treatment of chickens; group D : 1.5 mg/ml of
amprolium used for treatment but no infection of chickens; group E : Infection in chickens but treatment; group F : 100 mg/ml of L. schimperi
extract used for treatment of chickens but no infection; group G : 25 mg/ml of L. schimperi extract used for treatment of chickens but no
infection; D : Day

There was a significant increase (P ≤ 0.05) in
number of eosinophils in the group treated with
amprolium (positive control) compared to negative

control (infected untreated) and groups only treated
with 25 and 100 mg/ml of the plant extract,
respectively (Figure 3).

Figure (3): Effect of methanol leaf extract of L. schimperi treatment on number of circulating eosinophils of broiler chickens
infected with E. tenella. Data are presented as mean ± SEM.
Key: a: Indicates significant increase (P > 0.05) in number of circulating eosinophils in group 4; group A : 25 mg/ml of L. schimperi extract
used for infection and treatment in chickens; group B : 50 mg/ml of L. schimperi extract used for infection and treatment in chickens; group C :
100 mg/ml of L. schimperi extract used for infection and treatment in chickens; group D : 1.5 mg/ml of amprolium used for treatment but no
infection in chickens; group E : Infected untreated; group F : 100 mg/ml of L. schimperi extract used for treatment but with no infection in
chickens; group G : 25 mg/ml of L. schimperi extract used for treatment but no infection in chickens; D : Day

There was a significant increase (P ≤ 0.05) in
the total number of white blood cells in group
treated with the plant extract (Figure 4).
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Figure (4): Effect of methanol leaf extract of L. schimperi treatment on total number of circulating white blood cell (TWBC) of
broiler chickens infected with E. tenella. Data are presented as mean ± SEM.
Key: a:Indicates significant difference (P > 0.05) in TWBC between group 5 and groups 2, 4 and 6 ; group A : 25 mg/ml of L. schimperi extract
used for infection and treatment in chickens; group B : 50 mg/ml of L. schimperi extract used for infection and treatment in chickens; group C :
100 mg/ml of L. schimperi extract used for infection and treatment in chickens ; group D : 1.5 mg/ml of amprolium used for treatment but no
infection in chickens; group E : Infection but no treatment; group F : 100 mg/ml of L. schimperi extract used for treatment but no infection in
chickens; group G : 25 mg/ml of L. schimperi extract used for treatment but no infection in chickens; D : Day.

There was a significant increase (P ≤ 0.05) in
plasma protein in the positive control group
compared to group infected and treated with 50

mg/ml (Figure 5) and the group not infected but
treated with 25 mg/ml of the plant leaf extract
(Figure 6).

Figure (5): Effect of methanol leaf extract of L. schimperi treatment on number of lymphocytes of broiler chickens infected
with E. tenella. Data are presented as mean ± SEM.
Key: a :Indicates significant difference (P > 0.05) in number of circulating lymphocytes between group 5 and 6; group A : 25 mg/ml of L.
schimperi extract used for infection and treatment of chickens; group B : 50 mg/ml of L. schimperi extract used for infection and treatment of
chickens; group C : 100 mg/ml of L. schimperi extract used for infection and treatment of chickens; group D : 1.5 mg/ml of amprolium used
for treatment but no infection in chickens; group E : Infection but no treatment; group F : 100 mg/ml of L. schimperi extract used for treatment
but no infection in chickens; group G : 25 mg/ml of L. schimperi extract used for treatment but no infection; D : Day.
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Figure (6): Effect of methanol leaf extract of L. schimperi treatment on total plasma protein of broiler chickens infected with E.
tenella. Data are presented as mean ± SEM.
Key: a = Indicates significant difference (P > 0.05) in total plasma protein between group 7 and groups 4 and 2;group A : Infected and treated
with 25 mg/ml of L. schimperi extract; group B : Infected and treated with 50 mg/ml of L. schimperi extract; group C : Infected and treated
with 100 mg/ml of L. schimperi extract; group D : Uninfected and treated with 1.5 mg/ml of amprolium; group E : Infected untreated; group F:
Uninfected and treated with 100 mg/ml of L. schimperi extract; group G : Uninfected and treated with 25 mg/ml of L. schimperi extract; D :
Day.

Changes in body weight recorded were not
significant (P > 0.05) (Figure 7), however,
significant increase (P ≤ 0.05) in intestinal mucus

weight was recorded in the positive control group
(Figure 8).

Figure (7): Effect of methanol leaf extract of L. schimperi treatment on body weight gain of broiler chickens infected with E.
tenella. Data are presented as mean ± SEM.
Key: b: Indicates insignificant difference (P > 0.05) in total body weight between various experimental groups; group A: Infected and treated
with 25 mg/ml of L. schimperi extract; group B: Infected and treated with 50 mg/ml of L. schimperi extract; group C: Infected and treated with
100 mg/ml of L. schimperi extract; group D: Uninfected and treated with 1.5 mg/ml of amprolium.

Figure (8): Effect of methanol leaf extract of L. schimperi treatment on intestinal mucus weight of broiler chickens infected
with E. tenella. Data are presented as mean ± SEM.
Key: a = Indicates significant difference (P > 0.05) in intestinal mucus weight between group 5 and groups 4 and 1; group A : Infected and
treated with 25 mg/ml of L. schimperi extract; group B : Infected and treated with 50 mg/ml of L. schimperi extract; group C : Infected and
treated with 100 mg/ml of L. schimperi extract; group D : Uninfected and treated with 1.5 mg/ml of amprolium.
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Mild presence of schizonts were recorded in the
amprolium and extract (100 mg/ml) treated groups,
moderate presence of both schizonts and merozoites
were recorded in the groups treated with 25 and 50

mg/ml of the extract. Large presence of both
schizonts and merozoites were recorded in the
infected untreated group (Table 1).

Table (1): Showing intestinal smear of the infected chicken groups
Experimental groups

Animals sacrificed

Group A (25 mg/ml L. schimperi)

Group B (50 mg/ml L. schimperi)

Group C (100 mg/ml L. schimperi )

Group D (Amprolium 1.5 mg/ml)

Group E (Infected untreated)

Intestinal regions??? Caecum

A1

Schizonts (++), merozoite (+)

A2

Schizonts (++), merozoite (+)

B1

Schizonts (++)

B2

Schizonts (++)

C1

Schizonts (+)

C2

Schizonts (+)

D1

Schizonts (+)

D2

Schizonts (+)

E1

Schizonts (+++), merozoites (+++)

E2

Schizonts (+++), merozoites (+++)

+ Mild presence; ++ Moderate presence; +++Large presence

4. Discussions
The most common and pathogenic Eimeria
species is Eimeria tenella, the major cause of
coccidiosis in chickens (Abdel-Wasae Alashwal
2014). Coccidiosis is associated with oocysts
shedding (Major et al. 2011), impaired feed
conversion and reduced growth rate leading to poor
performance and mortality of broiler chickens
(Chandrakesan et al. 2009). Shedding of E. tenella
oocysts in this experiment by the inoculated broiler
chickens agrees with reports of Abdel-Wasae and
Alashwal 2014 and Abdul –Wasae et al. 2017 that
infected chickens mostly shed coccidian oocysts in
their faeces during the disease process. However,
there was a remarkable decrease in faecal oocysts
per gram count to zero before day 7 post inoculation
in the groups treated with amprolium and 100
mg/ml of L. schimperi leaf extract. Both
mature/immature schizonts and merozoites
(developmental stages of the parasite) were seen in
the intestinal smear of infected untreated chickens
compared to the extract and amprolium treated
groups.
These findings support the report of Mikail et
al. (2016) that methanol leaf extract of L. schimperi
possess anticoccidial activity in vitro. It further
suggests that the plant leaf extract has a dose
dependent anticoccidial effect with the highest
concentration of 100 mg/ml giving more activity
that 50 and 25 mg/ml of the plant extract.
Number of circulating heterophils increase with
acute or chronic inflammatory disease conditions
(Irizaary-Rovira 2004), thus, increase heterophilia
in the infected untreated group is an indication of
inflammatory condition due to invasion of intestinal
mucosa of infected chickens by schizonts and

merozoites. Similarly, decrease in the number of
heterophils in the infected and treated groups
indicates decrease invasion of intestinal mucosa by
developmental stages of the coccidian parasite and
recovery from the disease process.
Loss of blood and fluids in faeces of infected
animals is caused by damages to the gastrointestinal
tract by the offending coccidian parasites (IrizaaryRovira 2004; Ogbe et al. 2010) which is associated
with decrease in packed cell volume (PCV), total red
blood cells (TRBC) count and haemoglobin
concentration (Hb), thus, leading to anaemia. In the
current study, insignificant changes were recorded
in PCV, TRBC and Hb indicating that the disease
condition was a moderate one, which could be
associated with loss dose of parasite inoculated to
the chickens. Similarly, insignificant changes in body
weight of infected animals are also another indicator
that the disease process was moderate. The increase
in plasma protein in amprolium and 50 mg/ml
treated groups could be linked to improved
immunity as plasma protein form part of immune
proteins. “The mucus layer is the first barrier the
pathogen must overcome for successful colonization,
and is mainly composed of densely glycosylated
proteins called mucins” (Quintana-Hayashi et al.
2018). Thus, the increase in mucus secretion in the
group treated with amprolium suggests increase
protection of intestinal mucosal colonization by the
coccidian parasites. However, intestinal mucus
secretion inversely increases in the groups treated
with the plant leaf extract with significant in lower
dose than the higher dose.
Conclusively, the present study suggests that
methanol leaf extract of L. schimperi possess dose
dependent anticoccidial activity. This should be
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subjected
to
detailed
pharmacological,
phytochemical and toxicological evaluations aimed
at
correlating
its
medicinal
uses
and
pharmacological
activities.
Consequently,
L.
schimperi extract might be a potential avian
anticoccidial agent.
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