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The aim of this work was to use synbiotic as an alternative way to control Eimeria 

acervulina infections in broilers. One hundred and fifty one-day-old chicks were 

used. They were divided into 5 equal groups, each of 30 birds. The 1
st
 group was a 

negative control. The other groups were directly inoculated intra-crop, with 1x10
5
 

sporulated oocysts of E. acervulina on the 8
th

 day of age. The 2
nd

 group was kept as 

positive control. The 3
rd

 group was fed ration mixed with diclazuril (1 ppm). The 4
th

 

group was fed ration mixed with synbiotic (1 kg/ton feed). The 5
th

 group was fed 

ration mixed with diclazuril (1 ppm) plus synbiotic (1 kg/ton). Our findings revealed 

that, diclazuril plus synbiotic-treated group showed the superior reduction in oocyst 

output & lesion score. Synbiotic-treated birds showed a significant increase in body 

weight, gain, feed conversion ratio, serum total protein, albumin and globulin. These 

birds also showed reduction in serum total cholesterol and triglycerides. It was 

inferred that, synbiotic could be introduced as a safe and natural tools to control 

coccidiosis in broilers either with or without diclazuril. 
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INTRODUCTION 
 

Avian coccidiosis is a protozoan disease 

caused by apicomplexon intracellular protozoan of 

the genus Eimeria. Currently, nine species of coccidia 

(from genus Eimeria) infect poultry (Chapman, 1998 

and Riviere & Papich, 2009). The most pathogenic 

Eimeria (E) in chickens are E. acervulina, E. brunetti, 

E. maxima, E. mitis, E. necatrix, E. praecox, and      

E. tenella which can provide outbreaks of coccidiosis 

(Conway & Mckenzie, 2007 and Ernik & Bedrnik, 

2001). These parasitic agents invade the mucosa, 

proliferate in the intestinal epithelium and provide 

different pathological lesions (moderate to severe) in 

various segments of intestine. 
 

In the poultry industry, coccidiosis is a permanent 

problem; and outbreaks of coccidiosis still occur 

despite of the improved management conditions in 

broiler rearing (Cox, 1998 and Ernik & Bedrnik, 

2001). 
 

High-intensity systems are leading to dependence on 

anticoccidial feed additives in broiler rearing to 

provide prophylactic control against infections due to 

pathogenetic species of Eimeria. In the modern farms, 

the warm humid environment due to high stocking 

density, provide suitable condition for Eimeria 

infection.  
 

Todays, in the poultry industry, effective control of 

coccidiosis is still important to obtain profitable 

production. Coccidiosis is prevented and controlled 

mainly through the use of either chemical 

anticoccidial drugs or polyether ionophore antibiotics 

which still achieve sufficient control despite 

resistance being common.  
 

Diclazuril is one member of chemical anticoccidial 

drugs. The anticoccidial efficacy of diclazuril against 

Eimeria spp. in broiler chickens was firstly reported 

in 1989 (Vanparijs et al., 1989). Diclazuril is highly 

and more efficacious anticoccidial drug than the other 

chemical and ionophorous anticoccidials in broiler 

chickens (Conway et al., 2001). Meanwhile, 

diclazuril did not interfere with development of 

immunity to E. brunetti, E. maxima, E. necatrix and 

E. tenella (Conway et al., 2002). 
 

Although the coccidial infections have been 

controlled, to a great extent, with the use of 

anticoccidial drugs, the increase in resistance to many 

of these products has raised concerns about the need 

for new anticoccidial alternatives (Innes and 

Vermeulen, 2006). 
 

Synbiotics are a mixture of probiotics and prebiotics 

that beneficially affects the host by improving the 

survival and implantation of live microbial dietary 

supplements in the gastrointestinal tract (Awad et al., 
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2009). Probiotics are "live microorganisms which, 

when administered in adequate amount, confer a 

health benefit on the host" (FAO/WHO, 2002). A 

prebiotic is non-digestible food ingredients that 

beneficially affect the host, selectively stimulating the 

growth or activity, or both, of one or a limited 

number of bacteria in the colon (Gibson and 

Roberfroid, 1995). 
 

Growth performance enhancer effects of probiotics 

(Ali, 2007; Awad et al., 2009 and Ezema, 2013) and 

prebiotics (Verdonk and van Leeuwen, 2004 and Ali, 

2007) have been recorded. In addition the 

anticoccidial effects of probiotics (Nweze and 

Obiwulu, 2009; Dongjean et al., 2011; and Kyung     

et al., 2010) and prebiotics (Elmusharafa et al., 2007; 

Farag et al., 2009; Gabriela et al., 2009) have been 

reported. 
 

The combination of a probiotic and prebiotic in one 

product has been shown to confer benefits beyond 

those of either on its own (Gallaher and Khil, 1999). 

A way of potentiating the efficacy of probiotic 

preparations may be the combination of both 

probiotics and prebiotics as synbiotics (Ali, 2007 and 

Awad et al., 2009). 
 

The present study was conducted to evaluate the 

usage of synbiotic as an alternative way to control     

E. acervulina infections in broilers. The effects of 

synbiotic on growth performance and some 

biochemical parameters were determined. 
 

MATERIALS and METHODS 
 

1- Birds 

One hundred and fifty, one-day-old apparently 

healthy Cobb chicks (male and female) were 

purchased from Al-Watania Poultry Company. The 

birds were allotted in separate units of metal wire-

floored battery. 
 

2- Drugs 

Diclazuril (Clinacox® 0.5%; Janssen Pharmaceutica 

N.V., Belgium). Mix 200 gram of Clinacox® 0.5% 

premix per ton of complete feed. This results in a 

final concentration of 1 g diclazuril per ton of feed   

(1 ppm) (Conway et al., 2001). To ensure thorough 

dispersion of the product, we mixed it with a suitable 

quantity (20 kg) of feed ingredients before 

incorporation in the final mix. Synbiotic (Clostat HC 

SP Dry®, Kemin, Belgium) contains Bacillus subtilis 

2 x 10
8
 CFU/gm (as probiotic) + Lactose 99.8% (as 

prebiotic). It was added to ration in a dose of 1 kg/ton 

feed. 
 

3- Experimental design 
One hundred and fifty, apparently healthy, one-day 

old Cobb chicks were used. They were divided into 

five equal groups of 30 chicks each. The first group 

was served as a negative control (non-infected and 

non-treated). The other groups were directly 

inoculated intra-crop, using stomach tube, with 1x10
5
 

sporulated oocysts of E. acervulina on the 8
th

 day of 

age. The second group was served as a positive 

control (infected and non-treated). Chicks in the 

remaining groups were fed ration mixed with the 

tested drugs for six successive weeks. The third group 

was fed ration mixed with standard dose of diclazuril 

1 ppm (1 g/ton feed). The fourth group was fed ration 

mixed with synbiotic at the dose of 1 kg/ton feed. The 

fifth group was fed ration mixed with both diclazuril 

(1 ppm) plus synbiotic (1 kg/ton). The design shown 

in Table (1). 

 

Table 1: Experimental design. 
 

Treatments Infected with 1x105  sporulated oocysts 

of E. acervulina /chick 

Number 

of chicks per 

group 

Group 

No. 
Synbiotic  

  (1g/kg feed) 

Diclazuril  

(1mg/kg feed) 

- - - 30 1 

- - + 30 2 

- + + 30 3 

+ - + 30 4 

+ + + 30 5 

Experimental infection 

On the 8th day of age Time of infection 

1x 105 sporulated oocysts of  Eimeria  acervulina Infective dose per chick 

Directly inoculated intra-crop by the stomach tube Route of infection 

Sampling 

Time of sampling Samples/group Parameters 

Daily from the 5th To the 14th day post infection (PI) All birds Oocysts output 

On the 7th & 14th day PI 5 birds Lesion scoring 

At one-day old and then weekly till 6 weeks All birds Growth performance 

On the 30th day PI 5 birds Biochemical 
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4- Ration and water 

Chicks were fed on commercial standard balanced 

ration from Cairo Poultry Company without 

supplementation of anticoccidial drugs.  
 

The chicks fed starter diet from 1-15 days old and 

then fed grower diet from 16- 25 days and finally fed 

on finisher diet from 25 days to marketing age 

(Steven and John, 2008). All diets were formulated to 

meet the nutrient requirement of the broilers 

according to recommendations of the National 

Research Council [NRC, 1994]. The experimental 

diets composition and chemical analyses of basal diet 

used were illustrated in table (2). The feed was 

sterilized in the oven at 65º C for 18 hours to destroy 

the probable accidental sporulated oocysts of Eimeria 

which may contaminate the rations. The water was 

boiled then cooled before offered to the chicks 

(Seddiek et al., 2008). 
 

5- Oocyst inoculation 

A field strain of E. acervulina oocysts has been 

previously recognized and identified in the Poultry 

Diseases Dept., Faculty of Vet. Med., Moshtohor, 

Benha University, since 2003. The strain was isolated 

from the duodenum of naturally infected chickens by 

the single oocyst isolation technique described by 

(Karim and Tress, 1990). The parasite was repeatedly 

passed in one-day old chicks every two months. The 

oocysts were preserved in 2.5% potassium 

dichromate solution (Ali et al., 2014). The chicks 

were inoculated intra-crop (using stomach tube) with 

(1x10
5
) sporulated oocysts of E. acervulina on the 8

th
 

day of age. Ten grams of the faeces were collected 

daily for ten successive days post inoculation (PI), 

starting from the 5
th

 to the 14
th

 day PI [Farag et al., 

2009]. The collected droppings were preserved in 

potassium dichromate (2.5%) till to be counted, using 

the McMaster technique (Georgi and Georgi, 1990). 
 

6- Oocysts output 

Fecal droppings were daily collected from the all birds 

of all groups for 10 successive days between 5-14 days 

post infection (PI), and the oocysts were counted in 1 

gram (g) of faecal matter by the Mc-Master technique 

(Georgi and Georgi, 1990). The oocyst reduction 

percentage was calculated according to the following 

formula: Reduction percentage = (A−B)/A × 100, 

where A is the mean number of oocysts in the 

positive control group and B is the mean number of 

oocysts in the treated group (Ali et al., 2014). 
 

7- Lesion scoring 

On day 7 & 14 PI, five chickens from each group 

were killed and lesions in the duodenum were 

described and scored (Johnson and Reid, 1970) as 

follows: Score 0: no gross lesions. Score 1: small red 

petechiae may appear on the serosal side of the mid 

intestine. There is no ballooning or thickening of the 

intestine, though small amounts of orange mucus may 

be present. Score 2: serosal surface may be speckled 

with numerous red petechiae, intestine may be filled 

with orange mucus, little or no ballooning of the 

intestine and thickening of the wall. Score 3: 

intestinal wall is ballooned and thickened. The 

mucosal surface is roughened and intestinal contents 

are filled with pinpoint blood clots and mucus. Score 

4: the intestinal wall was showed ballooning for most 

of its length, it contains numerous blood clots and 

digested red blood cells, giving a characteristic colour 

and putrid odour; the wall is greatly thickened.  
 

8- Growth performance parameters 

The chicks were individually marked and weighed at 

one-day old, then body weight was recorded weekly 

till the end of the experiment (the sixth week). 

Cumulative feed consumption, cumulative body 

weight gains and feed conversion ratio (FCR) were 

calculated (Seddiek et al., 2008). 
 

9- Biochemical examinations 

Blood samples were collected from the jugular vein 

of five chickens per group on the 30
th

 day post 

infections. The collected samples were allowed to 

separate the serum and kept at  

- 20º C for estimating the activity of serum Alanine 

aminotransferase (ALT), Aspartate aminotransferase 

(AST) (Varliy, 1974), total proteins (Domas, 1975), 

albumin (Doumas, 1971). The serum globulin was 

calculated by subtracting serum albumin from serum 

total protein. Serum uric acid (Haisman and Muller, 

1977) and creatinine (Henry, 1974), serum total 

cholesterol (Flegg, 1973), Triglycerides, High-density 

lipoprotein cholesterol (HDL-C) (Gordon et al., 

1977), Low-density lipoprotein cholesterol (LDL-C) 

(Friedewald et al., 1972) were estimated. Very low-

density lipoprotein cholesterol (VLDL-C) was 

calculated by dividing triglycerides value by 5 (Tietz, 

1976). Low-density lipoprotein cholesterol (LDL-C) 

was calculated by the following equation: LDL-C = 

(Total cholesterol) – (HDL-C) – (VLDL-C) 

(Ashayerizadeh et al., 2009). 
 

10- Statistical analysis 

Statistical analyses were conducted with the 

Statistical Package for Social Science (SPSS Inc. 

Released, 2009) to determine if variables differed 

between groups, according to Snedecor and Cochran 

(1989). The Shapiro-Willk test was used to test the 

normal distribution of the data before statistical 

analysis was performed. Compare between means 

were conducted by one-way ANOVA and subsequent 

Duncan’s multiple range test (Duncan, 1955). 

Probability values of less than 5% (P < 0.05) were 

considered significant. 

 
RESULTS 

 
Experimentally infected chickens in the positive 

control group showed reduced appetite, ruffled 

feather, dullness, diarrhea and orange coloured 
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excreta. In contrast, chickens in other groups showed 

good performance without signs of illness. 
 

It was noticed that, treatment with a combination of 

diclazuril and synbiotic (Dic+Syn) in group 5 was the 

most effective as it significantly (P < 0.05) reduced 

the oocyst output to 11.84 × 10
5
 oocysts/g excreta and 

increased the reduction percentage of oocyst output 

(88.88 %) relative to the control (Table 3). On the 

other hand, it was found that, on the 7
th

 & 14
th

 day PI, 

experimental treatments significantly (P < 0.05) 

improved lesion score in diclazuril-treated group 3 

(from 2.42 to 0.58), synbiotic-treated group (from 

2.67 to 0.64), and diclazuril plus synbiotic-treated 

group (from 1.60 to 0.43). In contrast, the lesion score 

for positive control group was 4.21 and 4.32 on the 

7
th

 & 14
th

 day PI, respectively (Table 4). 
 

The weekly evaluation of growth performance 

revealed that, Synbiotic-treated groups (group 4 & 5) 

showed a significant (P < 0.05) increase of 

cumulative body weight (1897.64 & 1890.48 g) and 

cumulative body weight gain (1850.54 & 1848.71 g). 

Whereas group 4 & 5 showed a significant (P < 0.05) 

decrease of cumulative feed consumption (3540.88 & 

3537.38 g) and FCR (1.91 & 1.91) when compared to 

the corresponding values with other groups (Table 5). 
 

Biochemical parameters on the 30
th

 day PI showed 

that, the activity of serum ALT and AST in synbiotic-

treated groups (groups 4 and 5) were similar to the 

normal levels of negative control group. Synbiotic-

treated groups showed a significant (P < 0.05) 

increase of Serum total protein (6.11 & 6.66 gm/dl), 

albumin (3.68 & 3.88 gm/dl), globulin (2.43 & 2.78 

gm/dl) and HDL-C (41.2 & 42.12 mg/dl) when 

compared to the other groups. In contrast, synbiotic-

treated groups showed a significant (P < 0.05) 

decrease of serum total cholesterol (71.57 & 70.22 

mg/dl), triglycerides (30.56 & 30.88 mg/dl), LDL-C 

(24.26 & 21.92 mg/dl) and VLDL-C (6.11 & 6.18 

mg/dl) when compared to the corresponding values 

with other group. There was no significant difference 

in uric acid and creatinine among experimental 

groups (Table 6). 

 

 

Table 2: Composition and chemical analyses of starter, grower and finisher ration used. 
 

Ingredients 

Ration Type 

Starter Grower Finisher 

---------------------- % ------------------------ 

Yellow corn 61.400 68.300 73.440 

Soya bean meal (46%) 29.900 20.300 15.540 

Full-Fat soya (35%) 1.000 1.000 3.240 

Corn gluten meal (62%) 3.500 6.100 3.740 

DL-Methionine 0.260 0.270 0.330 

L-Lysine HCL 0.265 0.450 0.470 

L-Threonine 0.085 0.085 0.130 

Mono calcium phosphate 1.170 1.130 0.750 

Lime stone 1.630 1.575 1.580 

Salt 0.240 0.240 0.230 

Sodium bicarbonate 0.200 0.200 0.200 

Choline Chloride (60%) 0.050 0.050 0.050 

Premix
1
 0.300 0.300 0.300 

Calculated chemical composition  

Crude Protein (%) 21.60 19.50 17.07 

Metabolisable Energy (Kcal/kg) 3050.00 3150.00 3200.00 

Calcium (%) 0.10 0.95 0.90 

Phosphorus (total) (%) 0.64 0.60 0.57 

Available Phosphorus (%) 0.50 0.48 0.46 

Methionine (%) 0.63 0.63 0.61 

Lysine (%) 1.30 1.21 1.12 

Threonine (%) 0.95 0.85 0.77 

Sodium (%) 0.17 0.17 0.17 
1 Each one kg of premix contains: Vitamin A, 3350000 (IU); Vitamin D3, 760000 (IU); Vitamin E, 6700 (IU); Vitamin 

K3, 335 (mg); Thiamin, 334 (mg); Riboflavin, 1670 (mg); Niacin, 10000 (mg); Pantothenic acid, 3334 (mg); 

Pyridoxine, 500 (mg); Biotin, 16.7 (mg); Folic acid, 334 (mg); Cyanocoblamin, 3.4 (mg); Manganese, 25000 (mg); 

Zinc, 16700 (mg); Copper, 3335 (mg); Selenium, 100 (mg); Iron, 13350 (mg); Iodine, 500 (mg); Cobalt, 84 (mg); 

Calcium Carbonate (Carrier), up to 1 kg. 
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Table 3: Effect of Diclazuril or Synbiotic on oocysts output of broilers experimentally infected with Eimeria 

acervulina. (Mean × 10
5
 oocysts/g faeces ± SEM). 

 

Days PI 

Group 

1 2 3 4 5 

-ve control +ve control Diclazuril Synbiotic Dic+Syn 

5 0.00
 
± 0.00

d
 14.26 ±1.17

a
 8.37±.27

 b
 9.63±0.15

 b
 6.15 ±0.17

 c
 

6 0.00 ± 0.00
 c
 56.53 ±2.33

 a
 18.45±1.12

c
 21.96±2.45

 b
 11.45 ±0.38

 d
 

7 0.00 ± 0.00
 c
 236.42 ±13.18

 a
 38.97±2.26

 c
 49.77±1.18

 b
 36.71 ±2.15

 d
 

8 0.00 ± 0.00
 c
 178.71 ±5.88

 a
 75.24±2.55

 c
 85.10±4.22

 b
 27.82 ±1.07

 d
 

9 0.00 ± 0.00
 c
 142.34 ±4.54

 a
 58.86±1.88

 c
 65.97±3.45

 b
 16.82 ±0.05

 d
 

10 0.00 ± 0.00
 c
 125.74 ±9.16

 a
 32.94±1.27

 c
 40.50±2.16

 b
 11.46 ±0.46

 d
 

11 0.00 ± 0.00
 c
 108.14 ±7.46

 a
 23.22±1.46

 b
 25.47±1.58

 b
 5.23 ±0.24

 c
 

12 0.00 ± 0.00
 b
 84.36 ±2.18

 a
 7.83±0.17

 c
 14.13±1.34

 b
 2.75 ±0.04

 d
 

13 0.00 ± 0.00
 b
 65.33 ±1.73

 a
 3.42±0.13

 b
 3.96±1.17

 b
 0.00 ±0.00

 c
 

14 0.00 ± 0.00
 b
 52.58 ± 2.27

 a
 1.44±0.16

 bc
 2.70±1.26

 b
 0.00 ±0.00

 c
 

Overall mean 0.00 ± 0.00
 b
 106.44 ±19.96

 a
 26.87 ±7.44

 b
 31.92±8.35

 b
 11.84 ±3.66

 c
 

Reduction %
1
 --- 0.00 74.76 70.01 88.88 

 

a–d Mean values within the same row with different superscript letter are statistically different at (p ≤ 0.05). SEM: 

standard error of mean. -ve control: not infected and not treated. +ve control: infected and not treated. PI = day post-

inoculation. Diclazuril: Diclazuril at dose of 1 mg/kg feed. Synbiotic: Synbiotic at dose of 1 g/ kg feed. Dic+Syn: 

Diclazuril plus synbiotic.1Reduction % = (A−B)/A × 100, where A is the mean number of oocysts in the positive 

control group and B is the mean number of oocysts in the treated group. 

 

Table 4: Effect of Diclazuril or Synbiotic on lesion score of broilers experimentally infected with Eimeria 

acervulina. (Mean ± SEM). 
 

Time 

Group 

1 2 3 4 5 

-ve control +ve control Diclazuril Synbiotic Dic+Syn 

The 7
th

 day PI 0.00
 
± 0.00

d
 4.21 ±0.13

a
 2.42 ±0.46

 b
 2.67 ±0.13

 b
 1.60 ±0.14

 c
 

The 14
th

 day PI 0.00 ± 0.00
d
 4.32 ±0.26

a
 0.58±0.04

 b
 0.64±0.02

b
 0.43 ±0.03

 c
 

 

a–d Mean values within the same row with different superscript letter are statistically different at P ≤ 0.05. SEM: 

standard error of mean. Dic+Syn: Diclazuril plus synbiotic. PI = day post-inoculation. Score 0: no gross lesions. Score 

1: small red petechiae may appear on the serosal side of the mid intestine. Score 2: serosal surface may be speckled 

with numerous red petechiae, intestine may be filled with orange mucus. Score 3: intestinal wall is ballooned and 

thickened. Score 4: the intestinal wall showed ballooning for most of its length, it contains numerous blood clots. 

 

Table 5: Effect of Diclazuril or Synbiotic on some growth performance parameters of broilers experimentally 

infected with Eimeria acervulina. (Mean ± SEM). 
 

Traits 

Age 

(day) 

Group 

1 2 3 4 5 

-ve control +ve control Diclazuril Synbiotic Dic+Syn 

BW (g) 1 45.61 ± 1.23a 46.43 ±1.55 a 44.87 ±0.98 a 45.74 ±1.18 a 45.84 ±2.06 a 

 7 161.78 ±2.11b 163.43 ±3.54 b 160.86 ±5.32 b 184.26 ±4.37 a 185.22 ±4.56 a 

 14 342.95 ±5.12 b 341.08 ±6.88 b 340.42 ±11.46 b 379.65 ±6.24 a 381.87 ±3.77 a 

 21 682.75 ±11.75 b 610.13 ±15.42c 677.35 ±12.25 b 744.32 ±22.87 a 746.32 ±43.76 a 

 28 1131.15 ±33.78 b 1011.91 ±27.29 c 1124.86 ±15.98 b 1197.98 ±48.53 a 1204.33 ±67.11 a 

 35 1473.12 ±69.44 b 1309.25 ±77.84 c 1465.63±13.44 b 1594.14 ±54.44 a 1608.11 ±83.54 a 

 42 1811.70 ±55.72 b 1418.27 ±67.34 c 1795.68 ±28.46 b 1897.64 ±72.62 a 1890.48 ±73.62 a 

cFC (g)  3775.25 ±74.24 a 3346.25 ±73.73c 3771.37 ±56.12 a 3540.88 ±76.14 b 3537.38 ±85.44 b 

cBWG (g)  1766.09 ±23.55 b 1369.80 ±33.47 c 1762.41 ±33.45 b 1850.54 ±32.42 a 1848.71 ±62.37 a 

cFCR  2.13 ±0.08 b 2.44 ±0.04 a 2.14 ±0.03 b 1.91 ±0.04 c 1.91 ±0.06 c 
 

a–c Mean values within the same row with different superscript letter are statistically different at (p ≤ 0.05). SEM: 

standard error of mean. Dic+Syn: Diclazuril plus synbiotic. BW: Body weight. cFC: Mean group cumulative feed 

consumption. cBWG: Mean group cumulative body weight gain. cFCR: Mean group cumulative feed conversion ratio. 



 

Assiut Vet. Med. J. Vol. 61 No. 146 July 2015 

 

29 

Table 6: Effect of Diclazuril or Synbiotic on some biochemical parameters of broilers experimentally infected 

with Eimeria acervulina. (Mean ± SEM). 
 

Parameter 

Group 

1 2 3 4 5 

-ve control +ve control Diclazuril Synbiotic Dic+Syn 

ALT (U/L) 24.46 ±1.16
 b
 38.52 ±2.15

 a
 25.26 ±1.13

 b
 26.23 ±1.03

 b
 25.17 ±1.08

 b
 

AST (U/L) 53.24 ±1.25
 b
 76.28 ±2.37

 a
 51.17 ±2.31

 b
 55.47 ±1.17

 b
 56.11 ±1.05

 b
 

Total Protein (gm/dl) 3.84 ±0.04
 b
 2.64 ±0.05

 c
 3.66 ±1.06

 b
 6.11 ±0.18

 a
 6.66 ±0.08

 a
 

Serum Albumin (gm/dl) 2.17 ±0.02
 b
 1.52 ±0.02

 c
 2.12 ±0.08

 b
 3.68 ±0.04

 a
 3.88 ±0.03

 a
 

Serum Globulin (gm/dl) 1.67 ±0.04
 b
 1.12 ±0.04

 c
 1.54 ±0.06

 b
 2.43±0.01

 a
 2.78 ±0.04

 a
 

Uric Acid (mg/dl) 7.33 ±0.27
 a
 7.25 ±0.17

 a
 7.46 ±0.14

 a
 6.54 ±0.39

 a
 6.19 ±0.18

 a
 

Creatinine (mg/dl) 1.16 ±0.02
 a
 1.06 ±0.02

 a
 1.13 ±0.08

 a
 1.12 ±0.04

 a
 1.33 ±0.06

 a
 

Total Cholesterol 

(mg/dl) 
110.72 ±4.34

 a
 73.57 ±5.18

 b
 118.72 ±7.83

 a
 71.57 ±5.15

 b
 70.22 ±3.25

 b
 

Triglycerides (mg/dl) 41.23 ±2.46
 a
 31.17 ±2.55

 b
 42.33 ±3.64

 a
 30.56 ±1.64

 b
 30.88 ±2.84

 b
 

HDL-C (mg/dl) 33.12 ±1.38
 b
 30.33 ±2.84

b
 32.87 ±2.79

 b
 41.2 ±1.72

 a
 42.12 ±2.76

 a
 

LDL-C (mg/dl) 69.35 ±4.46
 a
 37.01 ±1.45

 b
 77.38 ±4.95

 a
 24.26 ±1.47

 c
 21.92 ±1.37

 c
 

VLDL-C (mg/dl) 8.25 ±0.68
 a
 6.23 ± 0.42

 b
 8.47 ± 0.11

 a
 6.11 ±0.24

 b
 6.18 ±0.41

 b
 

 

a–c Mean values within the same row with different superscript letter are statistically different at (p ≤ 0.05). SEM: standard 

error of mean. Dic+Syn: Diclazuril plus synbiotic. PI = day post-inoculation. AST: Aspartate aminotransferase. ALT: 

Alanine transaminase. HDL-C: High-density lipoprotein cholesterol. LDL-C: Low-density lipoprotein cholesterol. VLDL: 

Very low-density lipoprotein cholesterol. 

 
DISCUSSION 

 

Our findings for the anticoccidial effect of the 

experimental treatments revealed that birds in group 

treated with a combination of diclazuril and synbiotic 

(Dic+Syn, group 5) showed a significant reduction in 

oocyst output compared with those infected and 

treated with either diclazuril or synbiotic alone. The 

marked reduction of oocyst output may be due to the 

direct effect of diclazuril on the endogenous stages of 

E. acervulina (sporozoites and merozoites), besides 

the indirect effect of synbiotic through increasing the 

intestinal microflora that occupying the specific 

receptors responsible for adherence and attachment of 

the invasive parasites (sporozoites and merozoites). 

These actions resulted in marked reduction of 

shedding oocysts of E. acervulina. Our results are 

similar to the results recorded by several authors 

(Stanley et al., 2004; Nollet et al., 2007; Gabriela     

et al., 2009 and Farag et al., 2009). 

 

On the 7
th

 & 14
th

 day PI, experimental treatments 

showed improvement in lesion score in diclazuril-

treated and synbiotic-treated groups but diclazuril 

plus synbiotic-treated group showed the superior 

improvement than others. These findings may be 

attributed to the beneficial effects of synbiotic on 

intestinal epithelial morphology (Chalorsuntisakul     

et al., 2010). These results are in agreement with 

those recorded by many researchers (Farag et al., 

2009; Chalorsuntisakul et al., 2010 and Ghasemi      

et al., 2010). 

The beneficial effects of Synbiotic-treated groups 

(group 4 & 5) on broiler performance parameters 

including cumulative body weight, cumulative body 

weight gain and FCR. The use of synbiotic (mixture 

of probiotic plus prebiotic) could reduce the count of 

pathogenic bacteria and increase the population of 

useful microflora in gut, due to the synergistic effect 

between probiotic and prebiotic. Therefore, it could 

be concluded by removing pathogenic bacteria that 

can adhere to the gastrointestinal track wall, Immune 

system may be less stimulated and a favorable 

medium is provided for the use of energy and 

nutrients by birds (Fairchild et al., 2001). In addition, 

the use of synbiotic by increasing in length of the 

intestinal mucosa, increases the absorption areas and 

improves the bird’s energy and protein efficiency 

ratio (Santin et al., 2001). Furthermore, the effect of 

probiotics and prebiotics on reduction of pathogenic 

bacteria could reduce the breakdown of proteins to 

nitrogen. In this way, the utilization of proteins 

(amino acids) is improved, particularly from food that 

does not contain them in optimum quantities 

(Mikulec et al., 1999). Finally, each of the above 

mentioned reasons may lead to better growth 

responses of broilers. 

 

The beneficial effects of synbiotic groups on broiler 

performance parameters are in agreement with 

previous studies (Nayebpor et al., 2007; Falaki et al., 

2010; Ghasemi et al., 2010 and Ashayerizadeh et al., 

2011). In contrast, Gunal et al. (2006) and Willis      
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et al. (2007) reported that using of synbiotic had no 

significant effects on growth performance of broilers. 

 

In the present study, E. acervulina infected and not 

treated broilers (positive control) showed an increase 

of serum AST and ALT activity. These findings may 

be attributed to the significant damage of cell lining 

of intestinal wall along with their inflammation and 

severe blood loss causing tissue loss from the body. 

These results are similar to the result of Biu et al. 

(2006), who reported that the ALT level was 

increased in mixed coccidian-infected chickens. On 

the other hand, the present findings were different 

from the previous studies indicated by Mondal et al. 

(2011) who reported that ALT decreased in broiler 

chickens infected with a field isolate of E. tenella. 

The positive control group showed a significant 

decrease in serum total protein, albumen, globulin, 

total cholesterol, triglycerides, LDL-C and VLDL-C. 

the hypoproteinemia in coccidial infections may be 

due to acute stress that leads to cortisol section and 

catabolism of protein. Acute hemorrhage causes loss 

of plasma protein followed by rapid movement of 

interstitial fluid without protein into the plasma 

compartment to induce acute hypoproteinemia 

(Mondal et al., 2011). The decrease of all parameters 

of lipid profile may be attributed to anorexia and 

malabsorption of nutrients in broilers. Anorexia may 

be a major reason for declined triglyceride level in the 

coccidia affected birds. Distrurbance in B vitamin 

synthesis in coccidiosis may hinder lipogenesis from 

carbohydrate (Mondal et al., 2011). These results are 

in accordance with those obtained by Farag et al. 

(2009) and Mondal et al. (2011). 

 

Diclazuril treated group did not show any significant 

difference of all examined biochemical parameters 

when compared with non-infected non-treated 

chickens. These results are in accordance with EFSA 

(2014). 

 

Serum AST and ALT activity returned to normal 

levels in synbiotic-treated birds (groups 4&5). These 

indicate that synbiotic decreases the damaging effects 

of coccidial infections. These agree with Farag et al. 

(2009). Synbiotic-treated birds showed a significant 

increase of serum total protein, albumin, globulin and 

HDL-C. These findings may be attributed to the 

improvement effects of synbiotic in the intestinal 

environment which leading to improvement of the 

digestion and absorption of the nutrients. In addition, 

the synbiotic limits the damage caused by the 

pathogenic parasites (Eimeria spp.) so, it may be 

increased the bioavailability of essential nutrients. 

These results are in agreement with Khodary et al. 

(2004) and Farag et al. (2009). In contrast, these 

results disagree with those obtained by Sharifi et al. 

(2011). On the other hand, synbiotic-treated birds 

showed a significant decrease of serum total 

cholesterol, triglycerides, LDL-C and VLDL-C. The 

reduction in serum total cholesterol of broilers fed 

synbiotic supplemented feed could be attributed to 

reduced absorption or synthesis of cholesterol in the 

gastro-intestinal tract (GIT) by synbiotic 

supplementation (Ghiyasi et al., 2008). Synbiotic 

increases the population of Lactobacillus spp. in GIT. 

Lactobacillus, which has a high bile salt hydrolytic 

activity, is responsible for de-conjugation of bile salts 

(Taherpour et al., 2009). De-conjugated bile acid are 

less soluble at low pH and less absorbed in the 

intestine and is more likely to be excreted in feces 

(Klaver and Van der Meer, 1993). In addition, 

probiotic microorganism inhibits hydroxymthyl- 

glutaryl-coenzyme A, an enzyme involved in the 

cholesterol synthesis (Fukashima and Nakano, 1995). 

The most important mechanism by which prebiotic 

eliminates cholesterol would likely be through 

reducing lipid absorption in intestine by binding bile 

acids, which results in increased cholesterol 

elimination and hepatic synthesis of new bile acid 

(Zhang et al., 2003, Taherpour et al., 2009). These 

findings are in accordance with those obtained by 

Ashayerizadeh et al. (2009, 2011) and Sharifi et al. 

(2011). However, Cakir et al. (2008) reported that 

dietary additives including synbiotic (Biomin® 

IMBO, Biomin GmbH, Herzogenburg, Austria) had 

no significant effect on triglyceride. Uric acid and 

creatinine did not differ between groups. These 

results indicated that, all experimental groups have no 

harmful effect on kidney functions in broilers. These 

findings are in consistent with the publications of 

Khodary et al. (2004); Farag et al. (2009) and Sharifi 

et al. (2011). Synbiotic could be considered as safe 

because it had no side effect on the liver and kidney 

of the treated broilers.  

 

It could be inferred that, in challenge period no 

differences were detected between broilers fed either 

synbiotic or diclazuril. If considering; oocysts output, 

lesion scoring of E. acervulina, growth performance 

and biochemical parameters, these results suggest 

that, synbiotic may have positive effects either 

administered alone or in combination with diclazuril 

in broilers chickens infected with E. acervulina. 

Synbiotic could be introduced as a safe and natural 

tools to control coccidiosis in broilers either with or 

without chemical anticoccidial drugs. 
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نؼلاج يزض انكٕكسٛذٚا فٙ  الفؼ كبذٚم( انبزٚبٕٛحك يغ انبزٔبٕٛحك خهٛػ) انسُٛبٕٛحك اسخخذاو إيكاَٛت يذٖ نًؼزفت انذراست ْذِ حٓذف

 00 ، يخسأٚت يدًٕػاث خًس إنٗ انكخاكٛج قسًج ٕٚو. كخكٕث )َٕع كب( ػًز 150 ػذد ػهٗ انذراست ْذِ أخزٚج. دخاج انهحى

 انًدًٕػاث باقٙ حدزٚغ حى(. يؼاندت ٔغٛز ، يؼذٚت غٛز) نهخدزبت سانبت كعابطت الأٔنٗ انًدًٕػت اسخخذيج. يدًٕػت بكم كخكٕث

) بدزػت
5
10x1 )ظابطت) يؼاندت ٔغٛز ، يؼذٚت انثاَٛت انًدًٕػت. أٚاو ثًاَٛت ػًز ػُذ اسٛزفٕٛنُٛا الأًٚٛزٚا يٍ يخدزثًت حٕٚصهت 

، ٔيؼاندت بانسُٛبٕٛحك  خزاو/ غٍ ػهف(. انًدًٕػت انزابؼت يؼذٚت 1بذٔاء انذٚكلاسٔرٚم ) ٔيؼاندت ، يؼذٚت انثانثت انًدًٕػت(. يٕخبت

خًٛغ  انسُٛبٕٛحك بُفس اندزاػاث انسابقت.يغ دًٕػت انخايست يؼذٚت، ٔيؼاندت بخهٛػ يٍ انذٚكلاسٔرٚم كدى /غٍ ػهف(. انً 1)

 يعاد حأثٛز نّ خهٛػ انذٚكلاسٔرٚم يغ انسُٛبٕٛحك أٌ انُخائح ٕٚو(. أظٓزث 42انًؼانداث بذأث يُذ انٕٛو الأل نهخدزبت ٔحخٗ َٓاٚخٓا )

انطٕٛر انًؼاندت بانسُٛبٕٛحك )بًفزدِ أ يغ انذراست أَّ فٙ كذنك أظٓزث  .بًفزدِ ذٚكلاسٔرٚمان اسخخذاو حأثٛز يثم حًايا   نهكٕكسٛذٚا

، ٔانبزٔحٍٛ انكهٙ،  سٚادة يؼُٕٚت فٙ يؼذلاث انًُٕ )ٔسٌ اندسى ٔٔسٌ اندسى انًكخسب ٔيؼذل انخحٕٚم انغذائٙ( نٕحع انذٚكلاسٔرٚم(

 َقص يؼُٕ٘ فٙ يسخٕٚاث انكهٕسخٛزٔل كًا أظٓزث( بًصم انذو. HDLثافت )، ٔانكهٕسخٛزٔل ػانٙ انك ٔالأنبٕٛيٍٛ، ٔاندهٕبٕٛنٍٛ

(. بالإظافت إنٗ أٌ انطٕٛر انًؼاندت بانسُٛبٕٛحك نى حظٓز أ٘ حغٛز فٙ LDLٔانذٌْٕ انثلاثٛت ٔانكهٕسخٛزٔل يُخفط انكثافت ) انكهٙ

ُٙ أٌ انسُٛبٕٛحك لا ٚؤثز ػهٗ انكبذ أٔ انكهٙ ٔبانخانٙ ْٕ ، يًا ٚؼ ٔظائف انكبذ أٔ انكهٙ بانًقارَت بانطٕٛر غٛز انًؼذٚت ٔغٛز يؼاندت

انكٕكسٛذٚا فٙ دخاج انهحى  نهخحكى فٙ ػذٖٔاسخخذاو انسُٛبٕٛحك ٚؼذ بذٚم أيٍ ٔغبٛؼٙ  أٌ َسخخهص انذراست ْذِ يٍ أيٍ الاسخخذاو.

 سٕاء بًفزدِ أٔ بانخشايٍ يغ انذٚكلاسٔٚم.
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