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Abstract 

The aim of this study was to evaluate the anticoccidial activity of the aqueous extract of the leaves of 

Anogeissus leiocarpus. To do this, 100 broilers were divided into 4 batches of 25 chickens. At 8th day of 

age, the chickens of groups B, C and D were infected orally with 10.000 sporulated oocysts of Eimeria 

tenella. Then, chickens of groups C and D were treated respectively with 10g/L of A. leiocarpus and 

0.2g/L of Vetacox S®. The results showed that the aqueous extract of A. leiocarpus significantly 

improved (p< 0.05) weight growth, weight gain of group C compared to group B. In addition, the 

aqueous extract of A. leiocarpus significantly reduced (p< 0.05) oocyst number and lesion score of group 

C compared to group B. In conclusion, the aqueous extract of A. leiocarpus could be used in the 

prevention and treatment of coccidiosis caused by E. tenella. 
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Introduction 

Coccidiosis is a parasitic disease caused by protozoa of genus Eimeria characterized by 

hemorrhagic enteritis. The disease causes real economic losses by causing poor growth and 

feed efficiency in broilers even leading to high mortality in poultry industry [1]. Control of 

coccidiosis in modern intensive poultry production is based on the use of synthetic 

anticoccidial drugs in feed of poultry [2], but the problem of drug resistance, food safety and 

public health concerns about drug residues in poultry products direct research towards 

alternative solutions based on the use of plant extracts [3, 4]. Indeed, several studies have 

already demonstrated the positive effect of plant extract in the prevention and treatment of 

avian coccidiosis [5]. Thus, the objective of the present study is to evaluate the anticoccidial 

activity of the aqueous extract of A. leiocarpus leaves, a plant used in the prevention and 

treatment of various parasitic diseases [6,7]. 

 

Material and Methods 

Aqueous extract preparation 

The aqueous extract used for the study was obtained from A. leiocarpus leaves collected at 

Peleforo Gon Coulibaly University. The harvested leaves were dried and then pulverized. 20g 

of A. leiocarpus powder were added to 2L of distilled water. The mixture is stirred for 48 h, 

filtered through Wathman paper and evaporated under vacuum at 30oC [8]. The dried powder 

obtained constitutes the aqueous extract 

 

Birds treatment 

For the study, 100 one-day-old Hubbard chicks were purchased from a local hatchery. Chicks 

were reared on Floor Pens Under standard management practices. The experimental chicks 

were provided feed and water ad libitum. All birds were vaccinated against Newcastle disease, 

Gumboro, and infectious bronchitis. After 7 days of acclimatization, the chickens were divided 

into 4 groups (A, B, C and D) of 25 chicks per group. 

Group A: uncontaminated and untreated. 

Group B: contaminated and untreated. 

Group C: contaminated and treated with 10g/L of aqueous extract of A. leiocarpus 

Group D: contaminated and treated with 0.2g/L of Vetacox S® 

 

The oocysts used to infected chickens were obtained from caeca of naturally infected chickens. 

The identification of species was made on the basis of morphological criteria [9]. At 8th day of 

age, chickens of groups C and D received orally 10.000 sporulated oocysts of E. tenella. Seven 

days after inoculation, chickens in groups C and D received 10g/L of aqueous extract of A. 

leiocarpus and 0.2g/L of Vetacox S® respectively for one week. 
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Evaluation of anticoccidial effects 

To evaluate the anticoccidial activity of the aqueous extract of 

A. leiocarpus, all chicks from each group were weighed on 

day of inoculation (8th day of age) and then reweighed the 

consumption index (CI) was determined at the 15th, 22th, 

29th, 36th and 45th day of age. The weight of treated chicks 

was compared with control groups. Fecal samples of 5 chicks 

for each group were investigated for oocyst excretion at the 

same date. The counting of oocysts was done by McMaster 

technique. Three chicks from each group were sacrificed for 

post-mortem examination at day 8th, 15th, 29th, 45th day of 

age. Caecal lesion were scored by the lesion scoring technique 

described [10]. 

  

Statistical analysis 

The data obtained were analyzed with Graphpad software. 

5.1. Data are expressed as mean ± SEM. Statistical analysis of 

the results was done from the ANOVA test to determine if 

there is a significant difference between the means. The 

significance level was set at p< 0.05. 

 

Results 

The weight growth, weight gain and consumption index were

presented in Table 1. The results obtained show that the 

weight growth and weight gain of the contaminated chickens 

(groups B, C and D) were significantly lower (p< 0.05) 

compared to group A one week post infection (PI). The 

consumption index of those groups increased at the same 

period compared to group A. At 22nd day of age, one week 

after the start of treatment, the results showed that weight 

growth and weight gain of treated chickens were significantly 

higher compared to contaminated and untreated chickens 

(group B). However, this weight growth was significantly 

lower (p< 0.05) compared to uncontaminated and untreated 

chickens (group A). At the end of the study (45th day of age), 

the results showed that the weight of chickens contaminated 

and treated with Vetacox S® (1391±20g) were significantly 

higher (p< 0.05) compared to the weight of chickens 

contaminated and treated with A. leiocarpus (1336±70). 

However, no significant difference (p< 0.05) was observed 

between the weight gain of chickens treated with the aqueous 

extract of A. leiocarpus and those treated with the 

anticoccidial Vetacox S®. 

 

Table 1: Evolution of Body Wight (BW), Body Wight gain (BWG) and Consumption index (CI) 
 

Groups 
  Days    

8 15 22 29 36 45 

BW (g) 

A 153.6±6a 281±14a 501±19a 754±11a 1035±3a 1341±4a 

B 151.2±13a 230±9b 340±15b 471±22b 672±2b 897±2b 

C 150.4±10a 227±20b 450.4±25c 708±35c 1000±3a 1336±7a 

D 150.5±8a 233.2±12b 471±12d 738±22a 1038±4a 1391±2c 

BWG (g) 

A 0a 127.4±11a 220.6±9a 252±8a 281±35a 306±18a 

B 0a 78±14b 110±11b 130±14b 195±14b 225±16b 

C 0a 76±8b 202±13c 277±10c 291±12a 336±2ac 

D 0a 80±10b 236±10d 284±15c 300±22a 352±32c 

CI 

A 0 1.50 2.2 2.54 2.78 2.80 

B 0 2.01 3.1 3.6 3.8 4 

C 0 1.98 2.35 2.7 2.8 2.95 

D 0 2 2.2 2.40 2.6 2.75 

Means within a column with different superscript letters denote significant differences (P< 0.05) 

 

Tables 2 show the lesion score during the study. These results 

showed that before infection, no lesion score were recorded in 

chickens from different groups. One week after infection 

(D15), the chickens from the three infected groups recorded 

high lesion score. At the same date, those groups recorded a 

high parasite number in the faeces of chickens (Table 3). 

Statistical analysis of the number of oocyst indicates that 

there is no significant difference (p< 0.05) between the 

various parasite number. At 29th day of age, one week after 

the end of the treatment, lesion score chickens of group C was 

significantly lower (p< 0.05) compared to chickens from 

group B. At the end of the study, lesions observed in the 

chickens treated with the aqueous extract of A. leiocarpus 

were not significantly different (p< 0.05) compared to 

chickens treated with the anticoccidial Vetacox S®. 

Furthermore, lesions observed in the chickens from group C 

were significantly lower (p< 0.05) compared to group B. 

Number of oocyt the chickens of group B was significantly 

higher (p< 0.05) compared to groups C and D. No significant 

difference (p< 0.05) was observed between the oocyst number 

of group C and D. 

 
Table 2: Evolution of lésion score (LS) 

 

Groups 
Days 

8 15 29 45 

LS 

A 0a 0a 0a 0a 

B 0a 3.3±0.5b 3.6±0.5b 2.6±1b 

C 0a 3.6±0.5b 1.6±1c 0.3±0.5a 

D 0a 3.3±0.5b 0.6±0.5a 0.3±0.5a 

Means with in a column with different super script letters denote 

significant differences (P< 0.05) 

 
Table 3: Evolution of oocyst excretion (OPG x1000) 

 

 

Groups 

Days 

8 15 22 29 36 45 

OPG 

(x 1000) 

A 0a 0a 0a 0a 0a 0a 

B 0a 45.6±9b 61.6±6b 53.6±6b 48.2±8b 35±4b 

C 0a 45.4±7b 28.6±5c 19±2.9c 1±0.3c 0.2±0.1c 

D 0a 46.8±10b 25±3.3c 11±2.3d 0.7±0.2c 0.1±0c 

Means with in a column with different super script letters de note significant differences (P< 0.05) 
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Figure 1 show the mortality rate recorded during the study. 

The results indicate that the contaminated and untreated 

chickens (group) recorded a mortality rate of 20% against 3% 

for group A, 8% and 5% respectively for groups C and D. 
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Fig. 1: Mortality rate 

 

Discussion 

Treatment of the chickens with the aqueous extract of A. 

leiocarpus and the anticoccidial Vetacox S® improved weight 

growth and weight gain while reducing the consumption 

index. These results were agreed with the results of other 

studies which have reported that the treatment of broilers 

chickens infected by E. tenella with Allium sativum and 

Punica granatum improve weight growth and weight gain [11]. 

In addition, studies of other authors have also shown in their 

studies an improvement of weight growth in broilers infected 

with a mixture of Eimeria species and treated with a 

Calotropis procera [12]. In addition, work on the anticoccidial 

activity of a mixture of plant extracts [13] has reported that this 

mixture increases the weight gain of treated chickens. The 

treatment of the chickens with the aqueous extract of A. 

leiocarpus reduced the lesion score and the oocyst number. 

Our results were agreed with those founds in a study of 

treating broilers infected with E. spp. with olive pulp which 

showed that olive pulp reduced oocyst excretion [14]. 

Other authors have also reported that the extract of "Shi yung 

Zi" reduces the death rate while improving body weight 

growth in broilers infected with E. tenella [15]. These results 

could be explained by the presence of phenolic compounds in 

the extract of A. leiocarpus [16]. In fact, phenolic compounds 

with antioxidant properties were beneficial in the control of 

coccidiosis [17]. Parasites during their development alter 

intestinal cells and affect nutrient absorption, which decrease 

weight growth and increase consumption index [18]. The 

results could also be explained by the antibacterial properties 

of A. leiocarpus [19, 20]. 

Indeed, several authors suggested that, plants contain variety 

of phytochemical compounds such as polyphenols, alkaloids 

have antimicrobial and anticoccidial properties have the 

ability to interfere with the cell membrane or cytoplasm of 

parasite and resulting death of parasite [21]. In addition, other 

studies have reported that phenolic compounds such as 

tannins bioactive ingredients of plants have ability to improve 

and regenerate the physiological structure of the intestinal 

epithelium and ultimately support the digestive capacity 

through increased absorption of nutrients and assimilation [22]. 

 

Conclusion 

The results of the present study revealed that the aqueous 

extract of A. leiocarpus showed anticoccidial activity against 

E. tenella. Treatment of chickens with aqueous extract of A. 

leiocarpus improved body weight reducing lesion score. In 

view of these results, the aqueous extract of A leiocarpus 

could be used as an alternative solution for the control and 

treatment of coccidiosis. 
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