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ABSTRACT 
 

This study was conducted to evaluate effect of Allium sativum and Punica granatum against 
experimentally induced E. tenella infection in broiler chickens. A total of 80 one day old, broiler 
chickens were purchased and brooded in a deep litter pen. After acclimatization, the birds were 
allocated into 8 groups (1

st
 to 8

th
 group) separately housed; each group had two replicates having 5 

birds. On 35
th
 day of birds age (day 0 pre infection), birds were weighted individually; dropping 

samples were collected and after then all birds were infected orally with 36000 sporulated oocysts of 
E. tenella, oocyst/bird. On  day 7 post infection, 1

st
 & 2

nd
 groups, 3

rd
 & 4

th
 groups, 5

th
 & 6

th
 groups 

received aqueous extracts of Punica granatum, Allium sativum, and Punica granatum & Allium 
sativum in combination at doses of (0.7 g/kg, 1.4 g/kg), (0.5 g/kg, 1 g/kg), (0.5 + 0.7 g/kg) and (1.4+ 
1 g/kg) respectively for three successive days; while, 7

th
 group given Amprolium at the dose of 1 

gm/liter in drinking water and 8
th
 group acts as negative control group and kept untreated. 

Anticoccidial effect of plant extracts was evaluated on the basis of clinical signs, body weight gain 
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and oocysts counts in faeces. The clinical signs showed by experimental birds were weakness, 
reduced appetite, ruffled feathers and bloody diarrhea. However, these clinical signs were reduced 
or disappeared in treated groups. In general, the body weight gain was significantly (p < .05) 
increased in treated groups compared to control grou p. The higher body weight gain (BWG) value 
was recorded in 6

th
 group (2624 ±251); whereas; the lower in 3

rd
 group (2264 ±254) on day 21 post 

infection. Oocysts counts were significant (P ≤ 0.05) drop in treated groups from day 15 and 
researched the minimum level on day 21 post infection. The findings of the present study revealed 
that aqueous extracts of Allium sativum and Punica granatum exhibited anticoccidial activities 
against E. tenella infection in broiler chickens and this may be useful for controlling of E. tenella in 
poultry. 

 

 
Keywords: Anticoccidial; Allium sativum; broilers; Eimeria tenella; Punica granatum. 

 

1. INTRODUCTION  
  
Poultry constitutes an important component of 
agricultural and household economy in the 
developing countries of world and play important 
role to enable the landless poor people move out 
of poverty [1,2]. Among these, chickens are the 
most important species, adapted globally to 
various climatic conditions and play a significant 
role in supplying animal origin protein to improve 
the nutrition of human being [3]. 
 
Coccidiosis is common disease of broiler 
chickens [4]. The disease is endemic in different 
geographical regions of world where ecological 
and management conditions are favorable for 
sporulation of oocyst and development the 
causative agent [5,6]. Coccidiosis of chickens is 
one of most economically important diseases 
affecting the poultry industry that can seriously 
restrict the development of poultry production. It 
caused by species of intracellular protozoan 
parasites of Emeria genus [7].   
 
The infection transmitted and spreads among 
chicken birds through the consumption of food or 
drinking water contaminated within faeces 
containing sporulated oocysts [8]. Those thick-
walled sporulated oocysts are able to survive for 
lengthy periods in poultry litter and soil, and 
induce infections [9]. 
 
The parasite mostly affects the gastrointestinal 
tract through destruction of the epithelial cells, 
resulting in reduction of feed conversion, body 
weight gain, egg production, and increasing rates 
of both morbidity and mortality [10-14]. Infection 
within coccidian parasites in sufficient numbers 
produces sub-clinical and clinical manifestations 
of the disease [4,15,16]. The common clinical 
signs in birds are diarrhea or bloody dropping, 
dehydration, lowered feed intake, weight loss 
paleness, huddling, ruffled feathers and 

depression, and if birds not treated, death occurs 
with high mortality [17].  
 
Although there has been a rapid growth in poultry 
industry over the past few decades, the success 
is dependent on the effective use of anticoccidial 
drugs, improved hygiene and availability of feed 
and water supply for poultry production industry 
[18]. Control of coccidiosis in modern intensive 
poultry production is based on the use of 
synthetic anticoccidial drugs in feed of poultry 
[19], but the problem of drug resistance, food 
safety and public health concerns about drug 
residues in poultry products present big obstacle 
in continue use of synthetic drugs [20]. 
Consequently, the developments of alternative, 
safer and environmentally friendly anticoccidial 
agents have become priority [21,22].  
 
Medicinal plant/herbs have a long history of their 
use in preventing or treating human, animal and 
poultry diseases. Among wide variety of 
plant/herbs, Allium sativum and Punica granatum 
have broad spectrum activities which include 
anti-inflammatory, antimicrobial, anti-oxidant, 
antiprotozoal, antifungal, anticancer and hepato-
protective effects [23-30]. 
  
The purpose of the present study was to 
evaluate the anticoccidial effect of aqueous 
extracts of Allium sativum (Garlic), Punica 
granatum (pomegranate) against experimentally 
induced E. tenella infection in broiler chickens. 

 
2. MATERIALS AND METHODS 
 

2.1 Study Setting 
 

The study was conducted during 2019 at the 
poultry farm in AlRadhmah, Ibb governorate and 
Department of Veterinary parasitology, Faculty of 
Agriculture & Veterinary Science, Thamar 
University, Dhamar governorate.  



 
 
 
 

Al-Shaibani et al.; AJRAVS, 5(4): 20-29, 2020; Article no.AJRAVS.57882 
 

 

 
22 

 

2.2 Experimental Chickens  
 
A total of 80 clinically healthy, one day old, 
broiler chickens (Ross 308) were purchased from 
AlRazzaqi hatchery and brooded together in a 
deep litter pen. After acclimatization, the broiler 
chickens were allocated based on a random 
block design into eight groups (1

st
 to 8

th
 group), 

each group had two replicates having 5 birds. 
The chicks were reared throughout the 
experimental period in house with well-
maintained cross ventilation. Continuous light 
was provided throughout the experiment. The 
temperature of the house was maintained at 
35°C for the first week and then gradually 
decreased to 23°C till the end of the experiment. 
All birds were fed a standard commercial diet 
based on corn and soybean, and free of any 
anticoccidial medication. The feed was brought 
from local poultry feed supplier. The feed were 
provided in two phases consisting of starter 
phase (0–21 days) and finisher (22–56 days). 
The experimental chicks were provided feed and 
water ad libitum.  Birds were vaccinated against 
infectious bronchitis, Newcastle disease and 
infectious bursal disease according to the 
standard schedule. 
 

2.3 Collection and Identification Herbal 
Materials 

 

The garlic and pomegranate materials were 
purchased from the local market in fresh 
condition. Identification of plant materials was 
carried out by the botanical specialist in the 
Faculty of Agriculture & Veterinary Medicine, 
Thamar University, Dhamar, Yemen. 
  

2.4 Preparation of Plant Extracts 
 

Aqueous extracts of garlic and pomegranate 
were prepared according to the techniques given 
by Parekh and Chanda [31] and Agaie and 
Onyeyili [32] with few modifications. In brief, 
aqueous extract of garlic was prepared as 
following; 500 g of garlic bulbs were dried under 
air conditioning, crushed in a ceramic mortar and 
pestle, and then ground by electric blender 
machine. The garlic materials were then 
suspended in 1000 ml of sterile distilled water in 
flask, filtered through sterile cheese cloth, 
concentrated by evaporation using a hot plate 
and the resulting filtrate/ extract was diluted with 
distilled water to obtain final concentrations. The 
extract stored in refrigerator until required. 
Similarly, the aqueous extract of pomegranate 
was prepared as following: 500 g of 
pomegranate peels were dried under air 

conditioning, ground with the aid of a ceramic 
mortar and pestle. The ground powder was then 
suspended in 1000 ml of sterile distilled water in 
flask at 60°C

 
for 3hrs with shaking. The mixing 

obtained was homogenized, filtered through a 
sterile cheese cloth and concentrated by 
evaporation using a hot plate, to obtained 
powder extracts. The extracts stored in 
refrigerator until used. The final concentrations 
were prepared by dissolving of extract in distilled 
water as required (g/kg). 
 

2.5 Anticoccidial Standard Drug  
 

Amprolium hydrochloride
®
 (International Crop. for 

manufacturing of Vet. Medicines, Jordan) at the 
dose concentration of 1 gm/liter in drinking was 
used. 
 

2.6 Isolation of E. tenella Oocysts 
 

The oocysts of E. tenella were isolated from 
broiler chickens naturally infected with E. tenella 
following the procedures of Chand et al. [13]; 
Holdswort et al. [33] with few modifications. In 
brief, caecal contents from naturally infected 
birds were immersed in 2.5% potassium 
dichromate solution for overnight. The 
suspension was then sieved and the remaining 
portion was centrifuged at 1500 rpm for three 
minutes. The sediment was suspended and 
mixed with a saturated solution of NaCl. The 
supernatant was discarded and the remaining 
suspension was centrifuged at 1500 rpm for 
three minutes. The sediment containing oocysts 
were again placed in 2.5% solution of potassium 
dichromate. Potassium dichromate solution 
containing oocysts were incubated at 30 ᴼC for 
24–72 h in flask wrapped with aluminum foils and 
then stored at 4°C in the refrigerator until 
required. The number of sporulated oocysts was 
quantified using McMaster counting slide and 
diluted with distilled water to make suspension of 
36,000 sporulated oocysts per ml for each 
inoculum/infection dose as described by 
Chauhan et al. [22] and Holdswort et al. [33]. 
 

2.7 Experimental Design 
 

The experiment design is randomized completely 
block design. The experiment carried out as 
following: On  day 35 of birds age (day 0 pre 
infection), the birds were weighted individually, 
dropping samples were also collected from each 
bird and after then all birds were infected orally 
by inculcating 1 ml suspension containing 36000 
sporulated oocysts per bird directly to pharynx 
using long nozzle pipette. On  day 7  post 
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infection, the treatment of all groups commenced 
after detection oocyst in faeces of infected birds: 
1

st
 & 2

nd
 groups, 3

rd
 & 4

th
 groups, 5

th
 & 6

th
 groups 

received aqueous extracts of Punica granatum, 
Allium sativum, and Punica granatum & Allium 
sativum in combination at doses concentration of 
(0.7 g/kg, 1.4 g/kg), (0.5 g/kg, 1 g/kg), (0.5 + 0.7 
g/kg) and (1.4+1 g/kg) respectively for three 
successive days; while, 7

th
 group given 

Amprolium hydrochloride at the dose 
concentration of 1 gm/liter in drinking water and 
8

th
 group acts as negative control group and kept 

untreated. 
 

2.8 Observation Procedures and 
Parameters Evaluation 

 

Anticoccidial effect of Allium sativum and Punica 
granatum extracts was evaluated on the basis of 
clinical signs, body weight gain and oocyst 
counts: Clinical signs were observed and 
recorded in birds from day 0 post infection until 
termination of experiment. The body weight gain 
of birds was determined individually and 
recorded from day 0 pre infections and days 7, 
11, 15, 21 post infection. Body weight gain was 
determined by weighing birds by a digital 
weighing scale. Similarly, the dropping samples 
were collected on day 0 pre infection and days 7, 
11, 15, 21 post infection. The oocyst counts were 
determined by Mc Master Chambers. The 
percentage reduction of oocyst counts was 
determined by following formula given by Waqas 
et al. [29]: percentage reduction (%) = (Pre-
treatment egg count/g – post treatment egg 
count/g)/ Pre-treatment egg count/g x100.  
 

2.9 Statistical Analysis 
 

Statistical package SAS institute Inc. Cary, NC 
was used to carry out all statistical analysis. 

Duncan’s multiple range tests was applied for the 
separation of means. The differences among 
group means were considered significant at P < 
0.05. 

 
3. RESULTS 
 
The clinical signs and their frequencies showed 
by broiler chickens are depicted in Fig. 1.  The 
broiler chickens showed weakness, depression, 
reduced appetite, ruffled feathers and bloody 
diarrhea from day 7 post infection and maximum 
presentations of these clinical signs were 
observed on day 11 post infection. However, 
significant (P < .05) regression and 
disappearance of these clinical signs were 
observed from day 15 post infection in treated 
groups compared to untreated control group. The 
severity of clinical signs was varied among 
experimental birds. Diarrhea was the common 
sign. 

 
The means body weight gain of experimental 
birds treated with different concentrations of 
Pomegranate and garlic aqueous extracts and 
Amprolium are presented in Table 1. As shown, 
in general, body weight gain was significantly (p 
< .05) increased in treated groups with higher 
concentrations and combined doses of plant 
extracts and Amprolium drug. The higher body 
weight gain value was recorded in 6

th
 group 

(2624 ±251) which treated with Pomegranate 
and garlic aqueous extracts in combination at 
concentrations of (1.4.+1 g/kg); whereas, the 
lower value in 3

rd
 group (2264 ±254 ) which 

treated with aqueous extract garlic at 0.5 g/kg 
concentration on day 21 post infection. There 
were no significance differences (p <.05) among 
body weight gain of 1

st
, 2

nd
, 3

rd
 and 5

th
 groups 

and control group. 

 

 
 

Fig. 1. Clinical signs observed in broiler chickens infected experimentally with E. tenella  
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Fig. 2. Percentages reduction of oocyst counts in broiler chicken groups treated with Allium 
sativum, Punica granatum extracts and Amprolium  

 

The Effects of Pomegranate, garlic aqueous 
extracts and Amprolium on oocyst counts of E. 
tenella in experimental birds are presented in 
Table 2 and Fig. 2.  As shown, In spite of 
treatments given to birds, oocyst counts were 
increased sharply on day 11 post infection, but 
significantly (P ≤ 0.05) drop in treated groups 
compared to untreated control group from day 15 
post infection and researched the minimum level 
on the day 21 post infection. The lower oocyst 
count of E. tenella was recorded in 5

th
 group 

(325±206) on day 21 post infection which treated 
with aqueous extracts of Pomegranate and garlic 
in combination at concentration of (0.7 + 0.5 
g/kg); whereas, higher oocyst count (3180±421) 
was recorded in 3

rd
 group which treated with 

aqueous extract of garlic at the concentration of 
0.5 g/kg. The higher percentage reduction in 
oocyst count was recorded in 5

th
 treated group 

on day 21 post infection (83.3%). 

 
4. DISCUSSION 
 
In poultry industry, coccidiosis constitutes a 
major health problem and has been primarily 
controlled by the use of synthetic drugs under 
field conditions in spite of their limitations. As a 
substitute, plant/herbs and their products have 
traditionally been used as immune modulators 
and therapeutics [28,34]. Herbal remedies have 
been used since ancient times in medicine and 
have recently gained increasing popularity due to 
the declining effectiveness of synthetic drugs, 
side effects and pathogen resistance [35]. Herbal 
medicine extracts have been intensively studied 
in the recent years in the search for new 
alternatives to the traditional anticoccidial drugs 

for controlling poultry coccidiosis [30,36]. In this 
frame, the present study aimed to assess the 
anticoccidial effect of pomegranate and garlic 
aqueous extracts either alone or in combination 
against E. tenella infection in broilers chickens.  

 
In current study, the clinical signs of coccidiosis 
observed in broiler chickens were weakness, 
depression, reduced appetite, ruffled feathers 
and bloody diarrhea. These results are in 
agreement with previous studies [18-39] who 
conducted studies in vivo to evaluate the 
anticoccidial efficacy of plant extracts in broiler 
chickens experimentally infected with E. tenella. 
Udo et al. [28] suggested that, these 
manifestations are evidence of cumulative tissue 
damage associated with second or third 
generation schizogony of the parasite and other 
factors such as parasite viability, infectivity, 
virulence, host age, nutritional status and 
immunological competence. The regression or 
disappeared of clinical signs in treated groups 
compared to untreated control group may be due 
to the direct anticoccidial activities of 
pomegranate and garlic extracts and Amprolium  
through increasing feed consumption, improved 
feed conversion ratio and reduced the digestive 
disturbances [27]. In addition, Zaman et al. [40] 
and Muthamilselvan et al. [41] suggested that, 
plants contain variety of photochemical such as 
phenolics, polyacetylenes, alkaloids, 
polysaccharides, terpenoids, and essential oils 
with a large number of antimicrobial and 
anticoccidial bioactive ingredients which have 
ability to interacting with the cell membrane or 
cytoplasm of parasite and resulting death of 
parasite. 
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Table 1.  Mean ±SD body weight (g) of broiler chicken groups infected experimentally with E. tenella and treated with Allium sativum, Punica 
granatum extracts and Amprolium (n=80) 

 

Post infection & Treatment Pre infection Plant Extracts & dose conc. TG 

21
st

 Day   15
th

 Day   11
th

 Day  7
th

 Day  35
th

 Day
 
( day 0) 

2390 ±359
b
 2122 ± 379

ba
 2218 ± 293

ba
 1814 ± 211

b
 1280 ± 192 

b
 Punica granatum ( 7.0  g/kg) 1 

2352 ±137
b
 2114 ± 258

ba
 2198 ± 170

ba
 1860 ± 126

b
 1260 ± 240 

b
 Punica granatum/ (1.4 g/kg) 2 

2264 ±254
b
 1914 ± 354

b
 2108 ± 274

b
 1814 ± 132 

b
 1260 ±15 

b
 Allium sativum (0.5 g/kg) 3 

2462 ±144
ba

 2318 ± 232
ba

 2265 ± 270
ba

 1854 ± 208
b
 1220 ±130 

b
 Allium sativum (1 g/kg) 4 

2362 ±319
b
 2384 ± 237

a
 2306 ± 219

ba
 1892 ±165

b
 1200 ± 200 

b
 P+A (0.7 + 0.5 g/kg) 5 

2624 ±251
ba

 2500 ± 204
a
 2456 ± 263

ba
 2022 ±174

ba
 1240 ± 181

b
 P+A (1.4.+1 g/kg) 6 

2592 ±333
ba

 2434 ± 300
a
 2506 ± 316

a
 1894 ±215

a
 1160 ±194

b
 Amprolium HCl (1g/liter) 7 

2348 ±386
b
 2272 ± 394

ba
 2110 ± 364

b
 1796 ±291

b
 1360 ±54

ba
 Untreated control 8 

TG= Treatment groups , P+ A= Punica granatum + Allium sativum, conc. = concentration, means with different superscripts in column are differ significantly (P<0.05) 

 
Table 2. Mean ±SD oocysts count per gram of faeces in broiler chickens infected experimentally with E. tenella and treated with Allium sativum, 

Punica granatum extracts and Amprolium (n=80) 
 

Post infection & Treatment Pre infection  Plant extracts and Dose conc.  TG 

21
st

 Day   15
th

 Day   11
th

 Day  7
th

 Day  35
th

 Day
 
( day 0) 

400±294
b
 27366±287

a
 625 ±853

c
 750 ± 591

bc
 0±0

a
 Punica granatum ( 7.0  g/kg) 1 

2525±399
ab

 2950 ±151
b
 33666 ±102

a
 300±100

c
 0±0

a
 Punica granatum / (1.4 g/kg) 2 

3180±421
ab

 1380 ±1360
bc

 4650±453
b
 833 ±404

abc
 0±0

a
 Allium sativum (0.5 g/kg) 3 

800±725
ab

 1540 ±750
bc

 3533±325
bc

 1100±168
bc

 0±0
a
 Allium sativum (1 g/kg) 4 

325±206
b
 500 ±346

c
 2400 ±231

bc
 2000±235

abc
 0±0

a
 P+A (0.7 + 0.5 g/kg) 5 

1160±156
ab

 1550 ±967
bc

 3150 ±225
b
 250 ±57

c
 0±0

a
 P+A (1.4.+1 g/kg) 6 

2157±422
ab

 2450 ±164
bc

 800±122
c
 3275 ±141

a
 0±0

a
 Amprolium Hcl (1g/liter) 7 

20880±4119
a
 3466±362

b
 2180 ±345

bc
 3566±481

ab
 0±0

a
 Untreated control 8 

TG= Treatment groups,  P+ A= Punica granatum + Allium sativum, conc. = concentration, means with different superscripts in column are differ significantly (P<0.05) 
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The results of this study revealed that, in  
general, the body weight gain increased 
significantly in treated groups compared to 
untreated control group. These results are in             
line with the findings of other workers [14,30] 
who reported that, the higher body weight gain 
were recorded in birds medicated with herbal 
extracts and Amprolium. The improved body 
weight gains in treated birds may be linked with 
the enhanced palatability and improved digestive 
process which increase the feed intake and 
hence weight increase [42]. Moreover, 
Adibmoradi et al. [43] and Catao et al. [44] 
reported that, Allicin and 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. The highest body 
weight gain was recorded in 6

th
 group which 

treated with Pomegranate and garlic extracts in 
combination at the concentration dose (1.4 +1 
g/kg) compared to all treated and control groups. 
This could be attributed to synergistic action of 
plant extracts used in this study. Whereas; the 
lower body weight gain was recorded in 3

rd
 

group, this may be due to the low dose 
concentration used. 

 
The results of present study showed that 
pomegranate and garlic extracts either alone             
or in combination exhibited anticoccidial  
activities and significantly lowering oocyst counts 
output of E. tenella in the faeces of treated 
groups compared to untreated control group. 
These results are in agreement with findings of 
other researchers [7,14,27,28,45] who studied 
the effect of plant extracts against coccidiosis             
in broiler chicken. The reduction of oocyst  
counts in the faces of treated groups may be  
due to bioactive ingredients of plant extracts 
used in this study such as: Phenolic, Allicin and 
Tannins compounds. Phenols of garlic and 
pomegranate can interact with cytoplasmic 
membranes and change their cations 
permeability, leading to impairment of crucial 
processes in the parasite cells and, finally,              
their death [46]. The Allicin of garlic has 
antioxidant and antiparasitic activities and 
stimulates the immunity by enhancing profiling 
antibody response which directly kills the 
sporozoites [35,42]. The anticoccidial action of 
Amprolium may be due to the exits of the 
chemical hydrochloride in Amprolium 
hydrochloride drug, which can alter the 
cytoplasmic penetrability and finally damage the 
Eimeria cells [47]. 

5. CONCLUSION 
 
The results of the present study revealed that 
aqueous extracts of Allium sativum and Punica 
granatum showed anticoccidial activities either 
alone or in combination against E. tenella 
induced infection in broiler chickens. This could 
be promising alternative to synthetic compound 
drugs   for controlling coccidiosis in poultry.  
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