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ABSTRACT 

In recent years great extensions were achieved in poultry industry in 

Egypt to increase its production, this trend is unfortunately hampered 

by recurrent episodes of diseases like coccidiosis ana E. coli infection, 

worldwide bacterial infections affecting all ages of birds, are of 

continuing economic concern to poultry production due to major 

losses includes high morbidity and mortality rates, loss of body weight 

and other bird’s performance. Control of both coccidiosis and 

colibacillosis is very important in poultry farms, which depend mainly 

on the use of certain anticoccidial drug as diclazuril and 

antimicrobials as fosfomycin. 

This study was directed to test the interaction between fosfomycin and 

diclazuril in case of infection of E.coli. 

In the present work one hundred and twenty, one-day old mixed sex 

avain 48 broiler chicks were used from a commercial hatchery. 

Chicks were divided into 8 equal groups each of 15 chicks. All groups 

were taken same treat and were fed on ordinary ration free from any 

drugs all over the experiment (42 days). 

Chickens were infected with pathogenic field strains of E. coli (strain 
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O78) through intratracheal route in dose 0.2 ml. 

The groups were treated with fosfomycin in drinking water after the 

clinical signs had appeared  3rd day post of E.coli infection  for 5 

successive days from 28th day to 32nd day old age using recommended 

therapeutic dose 160 mg / kg B.wt. daily in drinking water or feed for 

3-5 days  , the groups were treated with (diclazuril) in drinking water 

for 3 successive days from 30th day to 32nd days old age used in the 

recommended therapeutic dose from the producer 1 ml Diclosol liquid 

/4 liters of drinking water (2.5 ppm). The results showed improvement 

in infected chickens condition represented in disappearing of clinical 

signs and decreasing mortality rate and using fosfomycin and 

diclazuril together did not effect on general activity of chickens. 

INTRODUCTION 

Antibiotics have been widely used in the livestock and poultry 

industries since their discovery more than 50 years ago. They represent 

an extremely important tool in the efficient production of animal 

products such as milk, meat and eggs; Cromwell (1999). 

Significant improvements in the performance of commercially 

reared poultry have been made during the last half of the twentieth 

century ; Chapman et al., 2003. 

Fosfomycin has attracted great interest, since it was a completely 

new molecule, because of its broad spectrum antibacterial activity and 

excellent tolerability; Forsgren and walder (1983). 

Coccidiosis, coccidian, coxy or cocci is a disease of poultry caused 

by a protozoan type parasite. This parasite of the genus Eimeria lives and 

multiplies in the intestinal tract and causes tissue damage. This damage 

can interfere with food digestion and nutrient absorption as well as 
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causing dehydration and blood loss. The tissue damage can also expose 

the bird to bacterial infections, like Clostridium and Salmonella. 

Diseases that suppress the bird’s immune system may act with 

coccidiosis to produce a more severe problem. For example, Marek’s 

disease may interfere with the development of coccidiosis immunity and 

infectious Bursal disease may exacerbate the coccidian infection (Julie, 

1999). 

In modern broiler management, preventive measures are taken to 

control economically important diseases such as coccidiosis and bacterial 

enteritis, which reduce feed utilization and live performance characteristics. 

MATERIALS AND METHODS 

I. Materials: 

1. Drugs: 

a. Ca Fosfomycin (Adwifos)®:  

It is a broad spectrum antibiotic produced by streptomyces jradiae 

strain 1,2. it is a phosphonic acid derivative unrelated to other antibiotic. 

It presents in form of 250 gm powder Ca fosfomycin 25% produced 

by ADWIA Company. 

Used in the recommended therapeutic dose from the producer 

company at a level of 160 mg / kg B.wt. daily in drinking water or feed 

for 3-5 days. 

b. Diclazuril (Diclosol®): 

Synthetic anticoccidial drug belongs to benzeneactetonitrile 

derivative developed and described by pharma Swede-Egypt; it is 

available in the form of vials containing 100 ml.It is used in the 
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recommended therapeutic dose from the producer 1 ml Diclosol liquid /4 

liters of drinking water (2.5 ppm). 

2. Experimental chicks:  

A total of one hundred and twenty (120), one day old chicks 

obtained from faculty of agriculture Tanta University, with an average 

body weight of 40-50 gm. They were housed in a well isolated floor pens 

under complete hygienic conditions, chicks were reared in a complete 

block design provided with wood shaving litter, plastic feeders and 

waters. The temperature was adjusted according to the age (the first week 

of age temperature 32-33°C and decreased 2°C per week, until it reached 

22°C and fixed till the end of 42 day of age) according to Yeo and Kim, 

(1997). The light was provided for 24 hours throughout the experimental 

period. 

3. Experimental Ration: from Abd El-Salam Hagazy company 

4. Vaccines: 

All chickens were vaccinated against Newcastle and Gumboro 

diseases according to Giambrone and Ronald, (1986). The vaccines 

used in this experiment were: 

5. Materials used in bacteriological studies: 

a. Pathogenic Escherichia coli (E. coli stain) serotype O:78 was kindly 

obtained from Department of Bacteriology, Animal Health research 

Institute Dokki, Giza, Egypt. 

1- Experimental design: 

One hundred and twenty mixed sex one-day old chicks were 

classified into eight equal groups, 15 chicks each and kept separately. 

The chicks were provided with wood shaving litter, plastic feeders and 

water troughs. The birds were fed on a starter ration for first two weeks, 
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on a grower ration for next two weeks and then on a finisher ration till 

the end of experiment. The chicks were supplied with 24 hours of light 

daily. The breeding period started with a temperature of 33°C over first 

week, and this temperature was then decreased by 2° C each week until it 

reached 22°C and fixed till the end of experiment according to Yeo and 

Kim (1997). 

All groups were kept under the same conditions and received the 

same procedures of management 

Dose Drug Infection Group Number 

40 mg/kg B.W for 5 

successive days 

Ca 

Fosfomycin 

Pathogenic Escherichia coli 

(E. coli stain) serotype O:78 

A) infected treated with Ca 

Fosfomycin 
1 

40 mg/kg B.W for 5 

successive days 

Ca 

Fosfomycin 
None 

B)  non infected treated with Ca 

Fosfomycin 
2 

- Ca Fosfomycin: 40 

mg/kg B.W for 5 

successive days 
- Dicalzuril : 

- Ca 
Fosfomycin 

- Diclazuril 

None 
C) non infected treated with Ca 

Fosfomycin and Diclazuril 
3 

 Diclazuril None 
D)  non infected treated with 

Dicalzuril 
4 

 Diclazuril 
Pathogenic Escherichia coli 
(E. coli stain) serotype O:78 

E : Infected  treated with 
Diclazuril 

5 

- Ca Fosfomycin: 40 

mg/kg B.W for 5 
successive days 

- Dicalzuril : 

- Ca 

Fosfomycin 

- Diclazuril 

Pathogenic Escherichia coli 
(E. coli stain) serotype O:78 

F : Infected  treated with Ca 
Fosfomycin and Diclazuril 

6 

 None ـــــــــــــ
Pathogenic Escherichia coli 

(E. coli stain) serotype O:78 

G : Infected non treated (Control 

+ve) 
7 

 None None ـــــــــــــــــ
I) Non infected non treated 

(Control –ve) 
8 

2- Exposure to the infection:  

Experimental infection by E.coli Serotype O:78 was performed on 

23 days  with dose 1 ml concentration of 1 X 108 cfu/ ml inoculation per 

os (perminetal 2006) via inoculation of 0.2 ml of E.coli strain serotype 

O78 containing (1 × 108 CFU/ml) intratracheally by using an automatic 

micropipette according to Khairy et al., (2012). 

- Treatment with Ca Fosfomycin started 48 hours post infection. 

3- Blood sampling:  
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Blood sampling were taken at end of  7th , 14th and 21st  day post-

treatment in all groups. 

4- Sampling for histopathological examination: specimens from liver, 

kidney and heart were collected from all groups on the day 49th  and 

fixed in 10% neutral formalin. 

5- Evaluation of growth performance parameters:  

6- Hematological parameters: 

7- Biochemical studies: 

a) Determination of serum Aspartate aminotransaminse ( AST) AST - 

(Colorimetric method) 

b) Determination of serum alanine aminotransaminase (ALT): ALT – 

(colorimetric method) 

c) Determination of total serum protein: Total protein – Biuret Reagent 

(coloremetric method)  

d) Determination of serum uric acid Quantitative determination of uric 

acid  

e) Determination of Albumin – BCG 

Tissue specimens from kidney, liver and heart were taken 

immediately from chickens after sacrificed at the end of the experiment. 

Statistical analysis: 

Data are represented as mean ±SE (standard error). One-way 

analysis of variance (ANOVA) was used to compare the means of values 

of all groups at a significance level pf P ≤ 0.05, P ≤ 0.01 and P ≤ 0.001. 
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Statistical analysis was performed using the method of Patrie and 

Watson, (1999) and computerized using SPSS 11(2001). 

RESULTS 

1- Clinical signs: 

Infected non treated chickens and infected chicken treated with 

Diclazuril only showed various degrees of clinical manifestations vary 

from mild to severe, depending on the defense ability of each bird. Such 

as anorexia, depression, loss of appetite, nasal discharge, loss of weight, 

foul smell greenish diarrhea  at the 3rd day post E.coli serotype O78 

inoculation 

2- Lesion scoring and mortality rate: 

Infected chickens non treated or treated with Diclazuril only  

produced gross pathological lesions such as air sacculities, thoracic and 

abdominal air sacs were opaque , pericarditis as heart was enlarged with 

fibrinous pericarditis, trachea  revealed tenacious  exudate with linear 

hemorrhages, lungs revealed dark red congested appearance in some 

cases  and liver was enlarged with focal congestion.   

3- Performance: 

In the present study, it has been shown that a slight increase in feed 

intake in all groups received fosfomycin, in the same time groups 

received fosfomycin and not infected showed a significant increase in 

final body weight and infected group received fosfomycin showed a 

slight increase in final body weight and body weight gain the same. As 

well as the feed conversion ratio was decreased and feed efficiency was 

slightly increase. 
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Regarding group treated with Diclazuril show decreasing in body 

weight comparable to groups treated with fosfomycin or fosfomycin and 

diclazuril together and slightly near to control group, Groups treated with 

fosfomycin and Diclazuril together did not show any significant change 

only non-infected group show more improvement in performance than 

infected one. 

4- Hematological examination:  

Infected groups with E. coli revealed drop in PCV%, Hb 

concentration and RBCs count and after treated with fosfomycin show 

slightly increase post treatment. This finding may be attributed to the 

pathogenesis and virulence properties of these particular invasive strains. 

Findings might be attributed also to enterohemolysin, which consider as 

cell damaging protein toxin produced by pathogenic E. coli that causes 

changes in cell membrane permeability and formation of surface lesions 

leading to RBCs destruction. 

Groups treated with Diclazuril show slightly decrease in PCV%, 

Hb concentration and RBCs count. Our observation is disagree with what 

reported by El-Sayed (2002) and Hassan, (2002) who demonstrated that 

when given diclazuril to infected chicks with coccidian showed a 

significant increase in RBCs count, hemoglobin concentration, PCV% 

and a significant decrease in total leucocytic count when compared to 

positive control group and reported that diclazuril treated groups showed 

non-significant changes in the hemogram or leucogram when compared 

to non-infected non treated during the experimental period. 

Non-infected group treated with both fosfomycin and diclazuril 

showed slightly decreasing in PCV%, Hb concentration and RBCs count 

when compared to non-infective non-treated group. On the other hand 

we observed that infected group treated with fosfomycin and diclazuril 
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showed decreasing in PCV%, Hb concentration and RBCs count 

compared to infective non treated group and infected group treated with 

fosfomycin and diclazuril. 

5- Biochemical examination:  

AST: showed increase in AST level in infected chickens of E. coli 

(O78) and about to normal when treated with fosfomycin but in chickens 

treated with diclazuril showed decrease in AST level  

 

ALT: showed increase in ALT level in infected chickens of E. coli 

(O78) when compared with non-infected chickens group and observed 

sharp decrease in ALT level in groups treated with fosfomycin and 

insignificant decrease in groups treated with Diclazuril. 

In total protein showed that infected chicken with E. coli (O78) 

slightly decrease in total protein and when it treated with fosfomycin 

increase about normal, there is no significant change in total protein in 

case of treating with diclazuril. 
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Albumin: only observed the difference between infected chickens 

with E. coli (O78) and non-infected chickens as showed elevation  

in albumin level in infected chickens when compared with non- 

infected one. 

 

Uric acid: infected chickens with E. coli (O78) showed increase in 

uric acid level when compared with non-infected one, treated chickens 

with fosfomycin resulted with slightly decrease in uric acid level and no 

significant changes happened to groups treated with Diclazuril. 

DISCUSSION  

The purpose of this study was to determine drug interaction 

between two drugs may be used together as antibiotic (Fosfomycin) and 

anticoccidal drug (Diclazuril), this study was conducted on 120 chicken 



 

 

 Some Pharmacological Studies On Drug Interactions .                                  Magdy Abd El Aziz et., al. 

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  
109 

divided to 8 groups and monitor the effect of both drugs treatment and 

their interaction on body performance, hematological and biochemical 

parameters also pathological studies and post mortem investigations on 

E.coli infected chicken were performed. 

1- Clinical signs: 

Infected non treated chickens and infected chicken treated with 

Diclazuril only showed anorexia, depression, loss of appetite, nasal 

discharge, loss of weight, foul smell greenish diarrhea  at the 3rd day post 

E.coli serotype O78 inoculation. Greenish diarrhea which also reported 

by Hafez, (2008) and Younes, (2012) also recorded diarrhea and 

respiratory symptoms including nasal discharge, gasping, rales and 

cough in experimentally E. coli infected broiler chickens at 23rd day of 

age. Jacy et al., (2010) found that E.coli strains colonized and provoked 

cytotoxic effects in the ileal and colonic mucosa as total of partial villi 

destruction, epithelium detachment and rearrangement of mucosa 

structure, which could explain the perpetuation of the diarrhea. Similar 

signs also reported by Ameh et al., (2011). 

2- Lesion scoring and mortality rate: 

Infected chickens non treated or treated with Diclazuril only  

produced gross pathological lesions such as air sacculities, thoracic and 

abdominal air sacs were opaque , pericarditis as heart was enlarged with 

fibrinous pericarditis, trachea  revealed tenacious  exudate with linear 

hemorrhages, lungs revealed dark red congested appearance in some 

cases  and liver was enlarged with focal congestion. Hughes and 

Heritage, (2001) and Melha et al., (2003) stated that E. coli is capable of 

causing problems at almost any site of the body when enter chickens by 
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the respiratory tract and produce extra intestinal disease, the most 

common form of colibacillosis is an intitial respiratory infection 

(airsacculitis) which is fecquently followed by a generalized infection 

(perihepatitis, pericarditis and septicemia). Similar gross lesions have 

been reported by Ameh et al., (2011). 

3- Performance: 

In the present study, it has been shown that a slight increase in feed 

intake in all groups received fosfomycin, in the same time groups 

received fosfomycin and not infected showed a significant increase in 

final body weight and infected group received fosfomycin showed a 

slight increase in final body weight and body weight gain the same. As 

well as the feed conversion ratio was decreased and feed efficiency was 

slightly increase. Similar results were observed by Fuller (1995) found 

that the use of probiotics had beneficial effects on the growth rate, feed 

conversion efficiency and resistance to diseases. Also, Abd El-Aziz, 

(2002) recorded that antimicrobials produced an increase in growth rate, 

reduced mortality in growing chicks and increase body weight gain with 

improved FCR through inhibiting pathogenic organisms which damage 

the gut epithelium impairing food absorption, inhibiting nonpathogenic 

organisms which complete for growth factors in the gut and inhibiting 

organisms producing substances affecting the growth.   

Regarding group treated with Diclazuril show decreasing in body 

weight comparable to groups treated with fosfomycin or fosfomycin and 

diclazuril together and slightly near to control group, these findings agree 

with that recorded by El- Sayed (2002) who demonstrated that there is no 

significant change occurs by given diclazuril to non-infected chicks. 

Groups treated with fosfomycin and Diclazuril together did not show any 
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significant change only non-infected group show more improvement in 

performance than infected one. 

4- Hematological Examination: 

Infected groups with E. coli revealed drop in PCV%, Hb 

concentration and RBCs count and after treated with fosfomycin show 

slightly increase post treatment. This finding may be attributed to the 

pathogenesis and virulence properties of these particular invasive strains. 

Findings might be attributed also to enterohemolysin, which consider as 

cell damaging protein toxin produced by pathogenic E. coli that causes 

changes in cell membrane permeability and formation of surface lesions 

leading to RBCs destruction as reported by Dagmar et al., (2002). 

Pervious assumption is supported by Hamouda (2008) and Zaki et 

al., (2012) who stated that respiratory infection caused by E. coli 

provoked a significant decrease in RBCs count, Hb concentration, 

PCV% whereas the leucocytic count and lymphocytes were significantly 

increased. This indicates that E. coli causes deleterious effect on the 

hematopoietic system. 

Groups treated with Diclazuril show slightly decrease in PCV%, 

Hb concentration and RBCs count. Our observation is disagree with what 

reported by El-Sayed (2002) and Hassan, (2002) who demonstrated that 

when given diclazuril to infected chicks with coccidian showed a 

significant increase in RBCs count, hemoglobin concentration, PCV% 

and a significant decrease in total leucocytic count when compared to 

positive control group and reported that diclazuril treated groups showed 

non-significant changes in the hemogram or leucogram when compared 

to non-infected non treated during the experimental period. 
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Non-infected group treated with both fosfomycin and diclazuril 

showed slightly decreasing in PCV%, Hb concentration and RBCs count 

when compared to non-infective non-treated group. On the other hand 

we observed that infected group treated with fosfomycin and diclazuril 

showed decreasing in PCV%, Hb concentration and RBCs count 

compared to infective non treated group and infected group treated with 

fosfomycin and diclazuril. 
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 الدوائية التداخلات علي الفارماكولوجية الدراسات بعض

 عامر دينا/ ب.ط** ، الزغبي أمل/ د** ، الشاذلي كمال/ د.أ* ، العزيز عبد مجدي/ د.أ*

 الشيخ كفر جامعة/  البيطري الطب بكلية الفارماكولوجيا قسم*

 طنطا -الحيوان صحة بحوث معهد**
  

 تهيية   للاسيي  تلكيي  الااتيية   لزيييةد  مصيي  فيي  الييدتا   صيياة    تتسيي  الحديثيي  السيياتا  فيي 

 في  البكتي يي  بةلاصيةب  ال يةل  بةاحية  اليدتا   تصةب الايكتلاي  ت بةلكتكسيدية  الاصةب  مثل بةلام اض

 تاقيي  تالافييت  الاصييةب  اسييب  زيييةد  ميي  يسييبب  ميية اتي يي  اقتصييةدي  خسيية   يسييبب اليي ي الا ميية   كييل

 بةسيتحدا  اليدتا   ميزا   في  مهمي  الايكيتلاي ت الكتكسييدية مي  التقةي  ت تي . لد ة ا ف  الامت م دلا 

 .)فتسفتمةيسي )  مثل بكت ية مضةد ت( دايكلازت يل)  مثل  الكتكسدية مضةد

 الاصيةب  حةلي  في  اليدايكلازت يل ت فتسفتمةيسي  بيي  الدتائ  التداخل د اس  البحث ه ا استهد 

 15 م مت يي  كييل م مت يية  8 اليي  قسييم  يييت   ميي  ميي  د ة يي  120  ليي  الت  بيي  تميي . بييةلايكتلاي

 ب   ي  الهتائيي  القصيب  داخيل الحقي  ط يي   ي  بةلايكتلاي الاصةب  تم  يت   42 الت  ب  تمد  د ة  

 ال ييييدتي ب ييييد الفتسفتمةيسييييي  ادخييييةل  تيييي  الا يييي اض تتسيييي يل م اقبيييي  تيييي  يييييت  23  ميييي   اييييد مليييي  0.2

 تي  الت  الم مت ة  ت ال م   م  32 اليت  ال  28 اليت  م  متتةلي  اية  5 لمد   اية  بثلاث  بةلايكتلاي

 ت ال ميي  ميي  32 اليييت  اليي  30 اليييت  ميي  متتةليي  اييية  3 لمييد  الشيي ب ميية  فيي  بةلييدايكلازت يل م ةملاتهية

 الم ضييي   الا يي اض اختفيية  فيي  المتمثييل الفتسفتمةيسيي   قيية  اسييتخدا  حةليي  فيي  تحسيي  الاتييةئ  اظهيي  

 الفتسفتمةيسييي )  م تم ييي  ال قيية ي  اسييتخدا  حةليي  فيي  ت الاييةف  تقليييل الهتائييي   الاكييية  حةليي  احسيي 

 سيلب  تيثثي  اي يظهي  تلي  ال لا ي  الاشيةط  لي  يؤث  لا م ة بةلدتائيي  ال لا  ا  تبي ( تالدايكلازت يل

 . للطيت  ال ةم  الحةل   ل 


