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Abstract : The efficacy of water soluble formulation of diclazuril (Coccimuel-S 0.5%) was tested against Eimeria spp.
infection broiler chickens. The experiment was performed both experimentally infection and in the field test. Coccimuel-
S composed with diclazuril induced a marked inhibitory effect on the different stages of Eimeria life cycle in
experimentally infected broiler chickens treated with the drug. The tested dosage levels of Coccimuel-S (0.5 ml/L,
equivalent to diclazuril 2.5 ppm) in drinking water showed the significant effect compared with the control group in
controlling coccidial infection and reducing the total oocyst numbers, lesion and fecal scores (p < 0.001). In addition,
testing of Coccimuel-S (0.25 and 0.5 ml/L) in naturally infected poultry farms (1,200 broiler chickens), showed the
significant anticoccidial effect compared to control (p < 0.001). In conclusion, addition of Coccimuel-S at the dose
of 0.25 and 0.5 ml/L in the drinking water, induced efficacious effect for the treatment of coccidiosis in naturally coccidia
infected broiler chickens.
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Introduction

In the poultry industry, coccidiosis is one of most econom-

ically important diseases, which is caused by seven species

of intracellular protozoan parasites of the genus Eimeria: Eime-

ria tenella (E. tenella), Eimeria acervulina (E. acervulina),

Eimeria maxima (E. maxima), Eimeria necatrix (E. necatrix),

Eimeria brunette (E. brunette), Eimeria praecox (E. prae-

cox) and Eimeria mitis (E. mitis) (5,20). In the world, the

annual economic losses due to poultry coccidiosis were esti-

mated at about $800 million (19). According to the epidemi-

ological study by Lee et al. (10), the prevalence of Eimeria

spp. infection in Korea was 78.7% of 356 randomly selected

broiler or layer farms in Korea, and E. acervulina was the

most prevalent species. 

As Eimeria spp. invades cells of the intestinal epithelium

and causes destruction of the infected cells, the infected

chickens were reduced feed conversion, body weight gain,

egg production, and an increase of morbidity and mortality

(11-13).

In spite of anticoccidials addition in poultry feed, there are

many reports of clinical and subclinical coccidiosis occurring

as a result of insufficient effective medication with conven-

tional anticoccidials (2). Thus, effective therapeutic agents

from new classes of chemical compounds are required as sup-

plements to current treatments or as alternatives to them. Such

new substances must have a high efficacy against all devel-

opmental stages of Eimeria species in the infected poultry

and they did not simultaneously interfere with the immune

response of the host during and after treatment of coccidial

infections (6). With the consideration of this respect, Cocci-

muel-S (Dae Han New Pharm Company, Seoul, Korea) is a

suitable anticoccidial product composed with diclazuril which

is a chemical substance synthesized from the benzeneacetoni-

trile class of compounds, developed successfully as anticoc-

cidial agent for poultry (4,17).

Previous studies demonstrated activity of diclazuril against

asexual and sexual reproduction cycles of E. tenella, asexual

later schizonts of E. acervulina and against sexual, zygote for

E. maxima and gametocytes for E. brunette (1,6). Recently, a

new formulation of diclazuril for drinking water administra-

tion was introduced in some countries (6).

The present study is carried out to evaluate the therapeutic

capacity of the water-soluble formulation of Coccimuel-S

composed with diclazuril both experimentally and in the field. 
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Materials and Methods

Drugs and Chickens

Coccimuel-S (diclazuril, 0.5%) was obtained from Dae Han

New Pharm Company. It was administered at various con-

centrations in drinking water.

A total of fifty 2-day-old Ross breed broiler chicks, were

obtained from a private poultry farm (Chinju, Korea) and used

in the trial. Chickens were allocated based on a random block

design into six groups per 30 birds at 6 rice hull-littered floor

pens. Experimental diets (Cargill Agri Purina Korea Inc.,

Seoul) and tap water were provided for consumption ad libi-

tum. Continuous lighting was provided throughout the experi-

mental period and the room temperature was at 32 ± 1°C.

All procedures were approved by the Animal Care and Wel-

fare Committee of Gyeonsang National University (GNU-LA-

2011-103). 

Coccidial infections

The challenge oocysts were isolated from the intestines of

naturally infected chickens. The oocyst was separated by using

sieving and sedimentation techniques (16). The collected

oocysts were allowed to sporulate at room temperature in 2.5%

potassium dichromate solution. The sporulated oocysts were

cleared and counted per 1.0 ml of the solution using the

McMaster technique (16). The different species of Eimeria

present in the used inoculums were identified according to dif-

ference in size from each size group. They could be identified

as E. acervulina (36.5%), E. maxima (17.5%) and E. tenella

(46.0%). The stock solution contained the sporulated oocysts

were orally administered 0.5 ml (oocysts 220,000/ml) to 20-

day-old chickens for the induction of experimental infection.

Testing the anticoccidial efficacy of Coccimuel-S

A total of fifty broiler chickens were divided into six equal

groups (Control, group I, group II and group III) each con-

sisting of ten broiler chickens. Control was infected and non-

treated. From on fifth day after experimental infection, group

I, II and III were treated with Coccimuel-S 0.5, 1.0 and

2.0 ml/L in drinking water during two days.

 

Field testing the curative capacityof Coccimuel-S 

Three broiler farms (Chinju, Korea) suffering from severe

intestinal coccidiosis and high morbidity, was selected. The

flock of each broiler farm was allocated into four equal groups

and one group was consisted with a hundred 20-day-old broiler

chickens. 

Control group was not treated with Coccimuel-S, and group

I, II and III were treated with 0.25, 0.5 and 1.0 ml/L in drink-

ing water, respectively. All treatments were administered for

24 h per day for two successive days.

Evaluation of the efficacy for Coccimuel-S

Fresh fecal dropping were collected on 1st and 2nd day after

administration of Coccimuel-S. The mean number of oocysts

per gram feces for each group was counted by the Mc-Master

technique (16).

The daily number of dead chickens as a result of coccidial

infection and mean body weight were recorded and calculated

for each group. For determination of lesion score, five chickens

from each group were randomly picked up for post-mortem

examination at day 1 and 2 after medication as well as all

chickens that died during the experiment. Lesion scores were

determined by macroscopic examination of the small intestine

(upper, middle and low) and cecum of each chicken (9). Lesion

score was 0 when no evident lesions were detected while a

score of 4 referred to the severely affected chicken.

A fecal score was recorded for each group of broiler chick-

ens. Fecal score was calculated by observing the feces voided

each day; a rating of 1 indicating normal feces, through 4,

denoting the presence of severe diarrhea and/or a profuse

amount of blood (14).

The efficacy of Coccimuel-S was determined by compar-

ing the mean number of oocysts shed, lesion and fecal scores

as well as daily number of dead chickens in treated and non-

treated control group. 

Statistical analysis

The data were analyzed by a one-way analysis of variance

(ANOVA) (15), followed by the results expressed as mean ±

standard deviation (SD). The means were compared for signif-

icance by Student’s t-test at p < 0.05. 

Results

The efficacy of Coccimuel-S in experimentally infected

broilers

Although the body weight of broiler chickens in groups

treated with Coccimurel-S were increased dose-dependent

higher than that of control group, there was no significant dif-

ference (Table 1). Similarly, all groups treated with Coccimuel-

S (0.5, 1.0 and 2.0 ml/L) successfully reduced the shedding of

oocysts after the appearance of the blood in feces of the exper-

imentally infected broiler chickens as given in Table 2. The

reduction of fecal oocyst in all treated-groups was significantly

different compared with that in the non-treated group (p <

0.001). All concentrations tested appear to be very efficacious

in treating symptoms associated with experimental infection

with mixed Eimeria species (Table 3). At the end of adminis-

tration of Coccimuel-S, lesion scores of intestine in groups

treated with drug were significantly decreased compared with

that in control group as given in Table 3 (p < 0.001).

Field testing the curative capacity of Coccimuel-S 

The results for the number of death and fecal score in

broiler chickens naturally infected with with Eimeria spp.

were shown in Table 4. Although all of groups treated with

Coccimuel-S in three farms was decreased depending on time

the number of death in broiler chickens infected with Eimeria

spp., the number of death in control group of all farms was
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Table 1. The change of body weight in broiler chickens challenged with Eimeria spp. after administration of Coccimuel-S via drinking
water

Group Treatment
Body weight (g)

0 day a 1st day 2nd day

Control Infected non-treated 732.7 ± 13.2 763.4 ± 20.1 806.5 ± 18.3

Group I Coccimuel-S 0.5 ml/L drinking water 730.4 ± 12.5 766.3 ± 21.5 815.1 ± 23.2

Group II Coccimuel-S 1.0 ml/L drinking water 733.3 ± 11.4 764.5 ± 18.4 817.4 ± 20.1

Group III Coccimuel-S 2.0 ml/L drinking water 728.8 ± 13.3 768.2 ± 19.7 820.1 ± 19.6

aday after administration of Coccimuel-S.

Table 2. The number of fecal oocyst in broiler chickens challenged with Eimeria spp. after administration of Coccimuel-S via drinking
water

Group Treatment
Number of total oocyst (× 103/g)

0 daya 1st day 2nd day

Control Infected non-treated 36.2 ± 2.95 35.4 ± 2.17 34.9 ± 2.48

Group I Coccimuel-S 0.5 ml/L drinking water 37.0 ± 3.13 15.6 ± 1.25* 01.2 ± 0.10*

Group II Coccimuel-S 1.0 ml/L drinking water 35.9 ± 2.87 12.4 ± 0.79* 01.0 ± 0.08*

Group III Coccimuel-S 2.0 ml/L drinking water 38.3 ± 3.26 07.8 ± 0.24* 00.8 ± 0.06*

aday after administration of Coccimuel-S.
*
p < 0.001, significantly difference compared to control.

Table 3. The lesion score analysis of intestine for broiler chickens challenged with Eimeria spp. after administration of Coccimuel-S for
2 days via drinking water

Groupa
Small intestine

Cecum Average
Upper Middle Low

Control 2.68 ± 0.29 2.80 ± 0.57 2.28 ± 0.26 3.20 ± 0.45 2.74 ± 0.38

Group I 0.50 ± 0.31 0.88 ± 0.38 0.22 ± 0.22 0.36 ± 0.21 0.49 ± 0.28*

Group II 0.36 ± 0.42 0.68 ± 0.29 0.18 ± 0.19 0.24 ± 0.35 0.37 ± 0.22*

Group III 0.20 ± 0.27 0.40 ± 0.42 0.22 ± 0.20 0.18 ± 0.22 0.25 ± 0.10*

aControl, infected non-treated; Group I, Coccimuel-S 0.5 ml/L drinking water, Group II, Coccimuel-S 1.0 ml/L drinking water, Group III,
Coccimuel-S 2.0 ml/L drinking water.
* 
p < 0.001, significantly difference compared to control.

Table 4. The number of death and fecal score in broiler chickens naturally infected with Eimeria spp. after administration of
Coccimuel-S via drinking water

Farm Groupa 
Number of death Fecal score 

0 dayb 1 day 2 day 0 dayb 1 day 2 day 

Farm 1 Control 8 7 8 3.8 ± 0.32 3.7 ± 0.21 3.9 ± 0.33 

 Group I 9 5 3 3.9 ± 0.21 2.6 ± 0.22 1.5 ± 0.09* 

 Group II 8 3 0 3.7 ± 0.34 1.7 ± 0.14 0.8 ± 0.10* 

Farm 2 Control 11 7 8 4.1 ± 0.34 3.9 ± 0.29 4.0 ± 0.33 

 Group I 8 6 4 3.8 ± 0.29 2.5 ± 0.18 1.9 ± 0.11* 

 Group II 9 2 1 4.0 ± 0.31 1.9 ± 0.13 0.9 ± 0.08* 

Farm 3 Control 10 9 7 4.2 ± 0.27 4.3 ± 0.32 4.2 ± 0.28 

 Group I 7 6 3 3.7 ± 0.32 2.9 ± 0.19 2.0 ± 0.14* 

 Group II 11 3 2 4.2 ± 0.26 2.1 ± 0.17 1.2 ± 0.01* 

aControl, non-treated; Group I, Coccimuel-S 0.25 ml/L drinking water; Group II, Coccimuel-S 0.50 ml/L drinking water. 
bday after treatment of drug. 
*
p < 0.001, significantly difference compared with control group. 
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not much variation compared with that at day before treat-

ment of drug. In addition, Coccimuel-S has the ability to

reduce the mortality percentage resulting from coccidial infec-

tion. Also, fecal score in all treated-groups was significantly

reduced compared with each control group (p < 0.001). 

The results of intestinal lesion score analysis for broiler

chickens naturally infected with Eimeria spp. were shown in

Table 5.

The lesion score of intestine in all groups treated with Cocci-

muel-S during 2 days was significantly decreased compared

with the control group (p < 0.001), but there was not shown sig-

nificant difference between group I and group II in all farms.

Discussion

In the study of broiler chickens experimentally infection

with the mixed Eimeria spp., the addition of Coccimuel-S to

the drinking water of broiler chickens effectively reduced the

number of fecal oocyst of Eimeria spp. and lesion score of

small intestine and cecum. The results of this study agree

with those obtained previously for inclusion of diclazuril in

feed and drinking water of broiler (4,6,17). 

In the field trial test, addition of Coccimuel-S in drinking

water was found to be highly efficacious in controlling coc-

cidiosis as shown by mortality prevention, reduction in the

total of oocyst shed, the lesion and fecal scores. The results

indicated that Coccimuel-S induced an effective activity in

disrupting the cycle of Eimeria development within broiler

chickens administered with drug especially in early infection.

As Coccimuel-S significantly reduced the total oocyst num-

ber (p < 0.001), lesion score (p < 0.001) and increase the sur-

vival percentage in comparison with non-treated chickens, all

tested dosage level of in drinking water (0.25, 0.5 and 1.0 ml/

L) showed the same effect for the control of coccidial infec-

tion in naturally infected broiler chickens.

Conway et al. (3) reported that the use of 1 ppm diclazuril

in feed during 42 days was highly efficacious against a

mixed inoculum of Eimeria spp. in comparison with nicarba-

zin, the combination of narasin and nicarbazin, and zoalene

in starter diets and salinomycin, monensin, and lasalocid in

grower diets. According to the previous researches (1,18),

diclazuril breaks down all intracellular developmental stages

of the reproduction cycles of Eimeria spp. 

The effect of Coccimuel-S medicated for 2 days on treat-

ing naturally infected broilers (1,200 chickens) was also

proved in this study. This result showed that addition of Coc-

cimuel-S (0.25 ml/L) in drinking water of birds naturally

infected with coccidia induce the same effect of 2.5 ppm tol-

trazuril in drinking water for the treatment of coccidial infec-

tion indicated by decreased total oocyst number, the fecal and

lesion scores of treated groups (7,8). 

The suitability of Coccimuel-S composed with diclazuril

for administration via drinking water and its good efficacy

after only 2 days of treatment showed that the product is

highly appropriate for use in therapy and intermittent treat-

ment of Eimeria spp. infected broiler chickens. 

In conclusion, Coccimuel-S, diclazuril water-soluble formu-

lation, is very efficacious and more effective than feed addi-

tive form in controling symptoms of poultry coccidiosis. In

addition, Coccimuel-S is suitable at the concentration of 0.25-

0.5 ml/L drinking water (equivalent to 1.25-2.5 ppm dicla-

zuril) as 2-day medication for the treatment of coccidiosis in

broiler chickens.
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Diclazuril을 주성분으로 하는 콕시멸-에스의 육계에 대한

실험실 및 야외적용 실험에서의 항콕시듐 효과
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****고신대학교 의과대학 인문사회의학교실

요 약 :디클라쥬릴의 음수형 제제인 콕시멸-에스의 항콕시듐 효과를 Eimeria spp. 감염 육계를 이용하여 수행하였다.

본 실험은 실험실 및 야외적용시험으로 나누어 진행하였으며, 실험실 실험에서는 Eimeria spp.를 인공 감염시킨 육계

를 대상으로 콕시멸-에스 0.5ml/L을 음수로 투여한 군에서 대조군과 비교하여 콕시듐 치료, 콕시듐 충란수의 감소, 그

리고 장상해도 및 분변 설사지수 등에 있어서 유의성 있는 효과를 나타내었다(p < 0.001). 또한, 야외적용실험에서는,

콕시듐증에 걸린 육계를 대상으로 콕시멸-에스를 0.25와 0.5ml/L로 각각 음수로 투여한 결과, 대조군과 비교하여 모

두 유의한 콕시듐 치료효과를 나타내었다(p < 0.001). 이상의 결과로부터, 콕시멸-에스 0.25와 0.5 ml/L를 음수로 콕시

듐증에 걸린 육계에 투여할 경우, 콕시듐증 치료에 매우 효과적일 것으로 판단된다. 

주요어 :콕시듐증, Eimeria spp., 디클라쥬릴, 육계, 콕시멸-에스


