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ORIGINAL ARTICLE  

 

ABSTRACT 

Chickens coccidiosis is a parasitic disease with great economic significance. Coc-

cidia vaccines and anticoccidial drugs are commonly used to control Eimeria infection. 

The present study was conducted to compare the relative effectiveness of Amprolium, 

Diclazuril, and Anticoccidial vaccine (COCCIVAC-D) for the prevention and control 

of cecal coccidiosis in broiler chickens. The clinical signs, production indices, mortal-

ity %, oocyst per gram counts, gross, and histopathological lesions were parameters for 

the evaluation of the efficacy level for the prevention of coccidiosis. Results proved 

that the overall bodyweight of the vaccinated group was significantly (P<0.01) higher 

than the other experimental group, while the Diclazuril group showed significantly 

(P<0.01) lower body weight values. The histopathological lesions of the vaccinated 

group showed milder lesions when compared with the Amprolium and Diclazuril 

group, and some cases of the vaccinated group displayed the normal histological struc-

ture of the intestinal tissues and glands. The severity of the lesions reflected on the 

OPGC along the experimental days, that the OPGC of the diclazuril group was signif-

icantly higher (P<0.01) than the Amprolium and the Vaccinated group. Amprolium and 

Diclazuril groups had a continuous increment in the OPGC by time up to the end of the 

experiment, while the vaccinated group showed a continuous decrement in the OPGC 

by time. Based on the previous results we can conclude that vaccination has a positive 

impact on the prevention and control of cecal coccidiosis, which represented in the 

maintaining of a good bird flock performance similar to, if not better than, that obtained 

with conventional anticoccidial medication. 
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INTRODUCTION  

Poultry industry plays a crucial role in 

providing one of the important animal pro-

tein (meat and egg) to humans so it has a 

vital effect on the national economy (Nnadi 

and George, 2010). Chicken coccidiosis is 

one of the most ubiquitous worldwide intes-

tinal protozoan related diseases. It is re-

sponsible for many economic losses in the 

poultry industry which estimated by 3.2 bil-

lion US$ annually, including mortalities in 

the diseased birds, abnormal and impaired 

growth, lower feed conversion rate, delayed 

sexual maturity, a decrease of egg produc-

tion and the conventional control strategies 

of coccidiosis using chemoprophylaxis and 

live vaccines (Dalloul and Lillehoj, 2005; 

Vermeulen et al., 2001).  

Chicken coccidiosis caused by infec-

tion with one or more of the Eimeria species 

infecting chickens. The most prevalent spe-

cies of Eimeria are E. necatrix, E. tenella, E. 

acervulina, and E. maxima where the life 

cycle of these strains located along with the 

different parts of the intestine and parasitize 

on the epithelial cells of the intestinal mu-

cosa (McDougald and Fitz-Coy, 2008), ac-

companied by a variety of local pathologi-

cal lesions including the destruction of the 

mucosal lining epithelium of the intestine 

and different degrees of enteritis and diar-

rhea. The systemic effect of Eimeria re-

sulted in dehydration, blood loss due to 

hemorrhagic enteritis, shock, and death 

(Augustine et al., 1997; Vermeulen et al., 

2001). 

Along the last 6 decades, the preven-

tion and control of coccidiosis based on the 

managerial skills and it was accomplished 

by using different coccidiostatic feed addi-

tives prophylactic drugs (Chapman, 1997), 

but with the continuous increment of public 

concern about food safety using of anticoc-

cidial drugs as poultry feed additives, now-

adays, is less desirable and facing public re-

jection (Badran and Lukeġov§, 2006). Be-

sides, the emergence of drug-resistant to Ei-

meria strains trigger the need to develop and 

use vaccination of infecting young poultry 

with a known dose of live coccidian oocyst 

which is a realistic alternative method in-

stead of using anticoccidial drugs for the 

prevention of coccidiosis (Chapman et al., 

2002; Tewari and Maharana, 2011). 

 Therefore, this study was designed to 

compare the prophylactic efficacy of two 

anticoccidial drugs (Amprolium and Diclaz-

uril) and Anticoccidial vaccines 

(COCCIVAC-D) for the prevention and 

control of cecal coccidiosis in broiler chick-

ens.  

MATERIAL AND METHODS 

Experimental chicks: The present study was 

performed on two hundred one-day-old meat-

type broiler chicks (Ross breed) which pur-

chased from a commercial chicken company 

(Ommat, Egypt). Chicks' weight at the pur-

chase time (0-day) was recorded (Table 1). All 

chicks in the experiment were fed on a prepared 

ration which was free from any anticoccidial 

feed additive obtained from a commercial food 

Company (WadiElnile, Egypt). All experi-

mental chicks were vaccinated against New-

castle disease (Hitchener B1, Holland ltd) on 

the 7th day of age in drinking water. 

Eimeria isolates: Cecal Eimeria local isolates 

were obtained from field outbreaks of cecal 

coccidiosis in Qena governorate, Egypt. About 

5 g of each field sample was collected in sepa-

rate screw-capped vials with proper labeling. 

Subsequently, standard procedures were fol-

lowed to determine the presence or absence of 

coccidia oocysts. Floatation method was used 
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to concentrate the coccidia oocyst using satu-

rated salt solution according to the procedure of 

Soulsby (1982). Furthermore, Fecal samples 

that were found positive for coccidian oocysts 

by floatation method were mixed with 2.5% 

potassium dichromate solution in medium-

sized petri dishes and left for sporulation of oo-

cysts at (25-27oC), The oocysts were repeat-

edly examined for one week to ensure the spor-

ulation of all oocysts. The sporulated oocysts 

were then centrifugated and washed several 

times using normal saline to ensure the removal 

of the remnant of potassium dichromate solu-

tion. Cecal Eimeria oocyst inoculums were ad-

justed to be given in a dose of 50000 sporulated 

oocyst for the challenged groups. The oocyst 

inoculum was given orally using a rubber sy-

ringe following the same procedure of Nada 

(1980), after opening the chicks mouth and 

holding its neck backward.  

Anticoccidial drugs: 1-Amprolium hydrochlo-

ride 20%. (Amproxin 20%, Pharma Sewde 

Company). 2-Diclazuril (DICLACOX Liquid, 

AVICO Company). 

Anticoccidial vaccines:  COCCIVAC-D, a live 

oocyst vaccine isolated from chickens, pre-

pared from anticoccidial-sensitive strains of E. 

acervulina, E. mivati, E. maxima and E. tenella 

(Intervet Schering-Plough Animal Health Pty 

Ltd). 

Experimental design: A total number of 200 

one-day-old chicks were randomly divided 

equally divided into 5 groups each 40 chicks. 

All groups were kept under the same conditions 

in an isolated compartment at the Animal 

Health Research Institute (AHRI), Qena 

branch, and received the same procedures of 

the management program. At 14 days-old all 

chicks were examined to ensure their freedom 

of coccidiosis. Chicks in the negative control 

group, neither infected nor vaccinated against 

coccidia and did not receive any anticoccidial 

drugs. Chicks in the positive control group 

were experimentally infected orally at 14 days-

old with cecal eimeria oocyst inoculums but 

did not receive any anticoccidial drugs or coc-

cidia vaccine. The remained chicks were con-

sidered as the treatment groups and it included; 

vaccinated group with Coccivac-D vaccine, 

Amprolium group, and Diclazuril group, 

chicks in these groups were challenged orally 

at 14 days-old with cecal eimeria oocyst inocu-

lum. Chicks of the vaccinated group were vac-

cinated against coccidiosis using Coccivac-D 

vaccine intraocular at 2nd day-old. Chicks of the 

Amprolium group were treated with ampro-

lium as a prophylactic anticoccidial drug in a 

dose of 125 g/200 liters drinking water at 7 day-

old chicks and continued for 7 days later. 

Chicks of the Diclazuril group were received 

diclazuril as a prophylactic anticoccidial drug 

with a dose of 50 mL/ 200 liters in drinking wa-

ter at 12 day-old chicks and continued for 48 

hours later. All groups were kept under daily 

observation for clinical signs, mortality rate, 

and any mortalities before challenge consid-

ered non-specific and not considered in calcu-

lations. Bodyweight and feed intake also were 

recorded for the calculation of feed conversion 

rate for all the experimental groups at 0, 7, 14, 

21, and 24 days old. 

Fecal samples and oocyst count of the experi-

mental groups: About 5 g of each bird of the 

experimental groups, was collected in separate 

screw-capped vials with proper labeling. The 

fecal samples were first examined grossly to 

establish its consistency and presence of mucus 

and blood. For the floatation and the sporula-

tion method of oocysts, we followed the same 

procedure as used in the isolation of eimeria 

from field samples. The suspension of the spor-

ulated oocyst was serially diluted to enable and 

facilitate the oocyst per gram counts (OPGC) 

for the experimental groups which were deter-

mined by using the modified McMaster method 

as described by Sloss et al. (1994). Moreover, 

the identification was done based on available 

literature (Levine and Levine, 1985; Norton, 

1986). Four replicates from each group were 

used to calculate the OPGC daily from 4th to 

10th day-post infection for the different experi-

mental groups except the negative control 
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group, which will be excluded from the com-

parison with the other experimental groups be-

cause it did not challenge with coccidia and it 

was free of oocyst by examination. 

Pathological examination: At the end of the 

experiment, all birds from each different group 

will be sacrificed and intestinal parts are dis-

sected. Tissue specimens from intestines were 

collected, fixed in 10% formalin, dehydrated in 

absolute alcohol, cleared in xylene, and embed-

ded in paraffin for preparation of fine blocks in 

paraffin wax; sections of 5-ɛm thicknesses 

were cut and subjected to routine hematoxylin 

and eosin staining (Culling et al., 1985). 
 

Statistical analysis: Statistical significance of 

the body weight and OPGC of the different ex-

perimental groups was detected using the Sta-

tistical Package for the Social Sciences for 

Windows (SPSS, version 17.0, Chicago, IL, 

USA). Groups were tested for the difference 

using analysis of variance LSD Post-hoc test. 

Statistically, significant differences were deter-

mined at P<0.05. The data were expressed as 

mean ± standard deviation (SD). 

 

Table (1): The mean values of average body weight, and the average weekly gain of the different 

experimental groups at 0, 7, 14, 21 & 24 days-old chicks. 

 
Data expressed as Mean ± SD 

Each column, data followed by different letters is significant. 

 

RESULTS  

Clinical signs 

The positive control group showed a 

noticeable clinical manifestation represented 

by the poor performance and signs of inactiv-

ity, decrease feed intake, decrease in body 

weight in addition to bloody diarrhea, and ema-

ciation were noticed especially at 14, 21, and 

24 days old chicks. On the contrary, the nega-

tive control group and the other treated groups, 

Coccivac-D vaccinated group, Amprolium, and 

Diclazuril group displayed an increment in 

body weight and body performance without 

any noticeable clinical signs. 

Mortality rate 

None of the experimental groups 

showed any mortalities before the infection 

with Coccidiosis, also the negative control 

group did not show any mortalities until the end 

of the experiment, while the higher mortality 

rate was recorded in the positive control group 

that 19 out of 40 experimented bird were died 

represented 47.5% mortality rate. For the 

treated or vaccinated groups both drugs and the 

vaccine reduce the mortality rate among treated 

chicken when compared with the positive con-

trol group; the lower mortality rate was rec-

orded in the vaccinated group that 2 chicks 

were died represented 5% mortality rate, fol-

lowed by Amprolium group that 6 chicks were 

died represented 15 % mortality rate, and the 

higher mortality rate was recorded in the Di-

clazuril group that 7 chicks were died repre-

sented 17.5 % mortality rate. 

 

Parameters 

 

 

Groups 

Average body weight/group/day/g Average  weekly gain/ group/g 

0 7 14 21 24 0 7 14 21 24 

Negative control 44.6± 0.2a 195.4±2.7a 359.5±8.6ab 524.9±14.1a 641.5±8.1a 0 150.8 165.1 165.4 116.6 

Positive control 44.7±0.3a 195.0±2.4a 350.6±15.2a 485.9±7.6b 563.9±7.1b 0 150.3 155.6 135.3 78.0 

Vaccinated 44.2±0.2a 195.7±2.7a 364.4±15.3b 518.3±11.7a 628.1±3.8c 0 151.5 168.7 153.9 109.8 

Amprolium  44.4±0.2a 197.1±2.3a 372.3±19.5b 506.6±7.6c 590.7±5.6d 0 152.7 175.2 134.3 84.1 

Diclazuril  44.5±0.3a 195.3±2.9a 371.0±15.1b 494.0±7.6b 577.0±3.6e 0 150.8 175.7 123 83 
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Table (2): Oocyst per gram counts (OPGC) after the challenge with Sporulated oocyst of Eime-

ria for the positive control group, anticoccidial treated group and vaccinated group.  

Groups 

Oocyst per gram counts × 103/ days-old (days post coccidial infection) 

18-days 

(4-days) 

19-days 

(5-days) 

20-days 

(6-days) 

21-days 

(7-days) 

22-days 

(8-days) 

23-days 

(9-days) 

24-days 

(10-days) 

Control +ve 107±3.0a 119.3±9.0a 123±3.0a 129.7±4.0a 133.1±3.0a 145.2±5.0a 167.6±3.0a 

Vaccinated  34.5±4.0b 36.3±6.0b 29.7±5.0b 21.4±2.0b 17.6±3.0b 11.5±40b 2.1±0.6b 

Amprolium  2.3±0.7c 8.5±2.0c 10.2±2.0c 17.2±3.0b 21.3±4.0b 29.8±3.0c 35.7±3.0c 

Diclazuril  3.4±0.4c 11.3±2.0c 17.3±3.0d 21.3±4.0b 37.4±3.0c 55.2±3.0d 63.0±3.0d 

Data expressed as Mean ± SD 

Each column, data followed by different letters is significant. 

Bodyweight and weekly gain 

The result of the bodyweight of the ex-

perimental groups/day/g and the average 

weekly gain/g was presented in Table (1). No 

significant differences were noticed in the ex-

perimental groups up to 14 days old chicks. At 

14 days old chicks, the average body weight 

was significantly higher in the Vaccinated 

(P<0.05), Amprolium (P<0.01), and Diclazuril 

(P<0.01) group when compared with the posi-

tive group, and there was no significant differ-

ence in chicks weight between the negative 

control group and the other groups. At 21 days 

old chicks, no significant differences were no-

ticed in the bodyweight of the negative control 

group and the vaccinated group, and between 

the positive control group and Diclazuril group. 

Also, there was a significant decrement 

(P<0.01) of the bodyweight of the Amprolium 

group and the Diclazuril group when compared 

with the negative control group or the vac-

cinated group. At 24 days old chicks, the bod-

yweight of the negative control group was sig-

nificantly higher (P<0.01) when compared with 

the other experimental groups, while the di-

clazuril group showed a significant decrement 

(P<0.01) of the body weight when compared 

with the other experimental group. On the other 

hand, The vaccinated group showed a signifi-

cant increment in the body weight (P<0.01) 

when compared with the positive control, 

Amprolium, and Diclazuril group. 

Oocyst counts per gram of feces (OPGC) 

The result of OPGC of the feces of the 

experimental groups from the forth to the tenth 

day post-coccidial infection of the experi-

mental groups was expressed in Table (2). No 

oocyst was detected in the negative control 

group. The OPGC of the positive control group 

was significantly higher (P<0.01) than the 

other experimental groups along the seven days 

of counting (4-10 days post-challenge). The 

OPGC of the Vaccinated group was signifi-

cantly higher (P<0.01) than the Amprolium and 

the Diclazuril group at 4-6 days post coccidial 

challenge, at 7-days post coccidial challenge no 

significant difference was noticed between the 

vaccinated, Amprolium and Diclazuril group. 

At 9-10 days post-infection the Vaccinated 

group showed a significant decrement (P<0.01) 

in the OPGC when compared with the Ampro-

lium and Diclazuril group. The Amprolium and 

Diclazuril group showed no significant differ-

ences at the OPGC at 4-5 days post coccidial 

challenge, but from day 8 and day 10 post coc-

cidial challenge, the Diclazuril group showed a 

significant increment (P<0.01) in the OPGC 

when compared with Amprolium group. The
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overall result of the OPGC along the experi-

mental days (4-10 days post coccidial chal-

lenge) showed that the positive control, 

Amprolium, and Diclazuril group had a contin-

uous increment in the OPGC by time up to the 

end of the experiment, while the vaccinated 

group had a continuous Decrement in the 

OPGC by time. 

 

Fig. 1 (a-d): Photomicrograph of the intestine of the negative control group, showing normal intestinal 

structure involving intact intestinal glands, and villi with normal muscular and serosa layers. (H&E., X 

400). 

Pathological results 

Grossly 

The negative control and the vaccinated 

groups both exhibited normal architecture of 

the intestinal wall without any visible lesions. 

While, the positive control group showed se-

vere hemorrhage and congestion of the intesti-

nal tissues, and the intestine appeared engorged 

with blood. Also, it displayed a friable intesti-

nal tissue wall.  Amprolium and Diclazuril 

groups exhibited mild congestion of the intes-

tinal blood vessels, besides a slight thickening 

of the intestinal wall.  

Microscopically 

The intestine of the negative control 

group showed normal intestinal layers involv-

ing mucosa and submucosa, with normal mus-

cular and serosal layers (Figs. 1 a-d). The intes-

tine of the positive control group showed heavy 

infiltration with different developmental stages 

of microgametes and macrogametes (Figs. 2 a-

d).  
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Fig. 2 (a-d): Photomicrograph of the intestine of the positive control group, showing the heavy infiltration 

with Eimeria oocysts, microgametes, and macrogametes.  (H&E., X 100 & 400) 

 

Besides, a remarkable pathological changes in-

volving extensive necrosis with sloughing of 

the intestinal villi (Figs. 3 a & b), highly de-

struction and lyses of the intestinal tissues in-

cluding glands (Figs. 3 c, d & e), and severe 

congestion and dilatation of the blood vessels 

with perivascular inflammation (Fig. 3 f). The 

vaccinated group showed a minimal infiltration 

with Eimeria oocysts and mild sloughing of the 

intestinal villi (Figs. 4 a & b), intestine ap-

peared mildly infiltrated with inflammatory 

cells (Fig. 4 c). Other cases displayed the nor-

mal histological structure of the intestinal tis-

sues and glands (Fig.4 d). The Amprolium 

group showed a moderate infiltration with Ei-

meria oocysts with apparently, intestinal tis-

sues (Figs. 5 a & b). There was slight conges-

tion and dilatation of the blood vessels (Fig. 5 

c). Also, a mild sloughing of the intestinal epi-

thelium with mild inflammatory cells was no-

ticed (Fig. 5 d), besides, a normal intestinal 

gland (Fig. 5 e) with normal intestinal villi (Fig. 

5 f). The Diclazuril group revealed some Eime-

ria oocysts embedded among the intestinal tis-

sues and glands (Figs. 6 a & b). There were 

moderate degrees of necrosis of the intestinal 

epithelium (Fig. 6 c), necrosis of the intestinal 

tissues and glands were recorded (Figs. 6 d & 

e), also, mild congestion and dilatation with 

perivascular inflammatory cells (Figs. 6 f). 

Moreover, there was a moderate degree of 

thickness of the intestinal wall. There was 

heavy infiltration with red eosinophilic sub-

stances and fluids toward the intestinal lumen. 
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Fig. 3 (a-f):  Photomicrograph of the intestine of the positive control group, showing extensive necrosis 

with sloughing of intestinal villi (a), high power of Fig. a, showing extensive necrosis with sloughing of 

intestinal villi (b), heavy destruction and lyses of the intestinal glands (c), high power of Fig. c, showing 

severe destruction and lyses of the intestinal glands (d & e), severe congestion and dilatation of the blood 

vessels with perivascular inflammation (f). (H&E., X 100 & 400) 

 

 


