
 

38 
 

Research Article 
 

Vol. 12              Issue:2, (2019)             ISSN: P-1999:6527 E-2707:0603 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
Keywards: Isolation, Diagnosis, Bacteria, Chicken guts, Virulence factors 
 

 

This study was conducted to the isolation and identification of bacteria from chicken intestine and livers 

in Mosul city. A total of 35 samples from intestine and 35 liver samples from local chicken were collected 

during a period from September 2018 to March 2019, the bacteria were diagnosed according to 

morphological, cultural and biochemical characteristics. The results showed (100%) positive to bacterial 

isolation for each samples of intestine and liver, (12) types of bacteria from (71) isolates for intestine, 

while (10) types from (36) isolates for liver. E. coli formed the highest percentage of intestinal isolates 

(28.16%), while Corynebacterium spp formed the highest percentage in liver isolates (33. 33%).The 

bacterial types were isolated from intestine included: E. coli (28.16%) Corynebacterium spp (25.35%), 

Enterococcus faecalis (15.49%), Klebsiella pneumonia (8.45%), Bacillus spp (7.04%), Proteus spp 

(5.63%), Staphylococcus aureus (4.22%), Lactobacillus spp (2.81%), Arcanobacterium pyogenes (1.4%), 

Citrobacter spp (1.4%). The bacterial types were isolated from liver included: Corynebacterium spp 

(33.33%), E.coli ( 19.44%), Staphylococcus aureus (16.6%),  Bacillus spp (11.11%), Enterococcus 

faecalis (5.55%), Klebsiella pneumonia (5.55%),  Pseudomonas aeruginosa (2.77%), Listeria 

monocytogenes (2.77%), Arcanobacterium pyogenes (2.77%). The bacterial types isolated from both 

intestine and liver were, E.coli, Corynebacterium spp, Staphylococcus  aureus, Bacillus spp, Enterococcus 

faecalis ,Klebsiella pneumonia,  Proteus spp and Arcanobacterium pyogenes. The virulence factors tests 

were used for some liver isolates which included, protease, licethinase, lipase, urease, coagulase and 

haemolysin. 
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 Abstract 

 

 عزل وتشخيص الجراثيم المرضية من احشاء الدجاج  المحلي وتحديد بعض عوامل الضراوة

 الخلاصة

عينة  35عينة امعاء و 35تضمنت الدراسة الحالية عزل وتشخيص الجراثيم من امعاء وكبد الدجاج المحلي في مدينة الموصل , تم جمع 

. شخصت الجراثيم المعزولة  2019اذار ولغاية 2018كبد من الدجاج المحلي المذبوح حديثا في مدينة الموصل وذلك للفترة من ايلول 

٪( إيجابية للعزلة الجرثومي  لكل من عينات الأمعاء والكبد 100أظهرت النتائج ) لشكلية والزرعية والكيموحيوية,اعتمادا على الصفات ا

 E.coli( عزلة للكبد .شكلت جراثيم  الايشيركيا القولونية 36( أنواع من )10( عزلة من الأمعاء ، بينما )71( نوعا بكتيريا من )12، )
اعلى نسبة في عزلات الكبد  Corynebacterium  spp (،بينما شكلت جراثيم الوتديات 28.16%الامعاء )النسبة الاعلى من عزلات 

بنسبة   Corynebacterium  spp% (, 28.16) بنسبةE.coli : (, تضمنت الانواع الجرثومية المعزولة من الامعاء%33.33)

 %(،العصيات8.45) Enterococcus faecalis (%15.49), Klebsiella pneumonia  السبحيات المعوية , %25.35))
Bacillus spp(7.04%  المتقلبات ،) Proteus spp(5.63المكورات العنقودية، )% Staphylococcus aureus  (%4.22) 

أما .   %Lactobacillus spp (2.81،)% Citrobacter spp (1.4%), Arcanobacterium pyogenes(1.4)،العصيات اللبنية 

 %Corynebacterium  spp.   (%33.33)  ، E.coli(19.44 ،)الجرثومية التي عزلت من الكبد فقد تضمنت: الانواع

Staphylococcus aureus(16.6 ،)% Bacillus spp (%11.11) , (%5.55) Enterococcus faecalis (%5.55) 

Klebsiella pneumonia ،Pseudomonas aeruginosa (2.77 ,)%(%2.77) Listeria monocytogenes, 
Arcanobacterium pyogenes (%2.77).   وقد ظهرت العديد من العزلات المشتركة من العينات الماخوذة من الامعاء مع العزلا ت

 E.coli, Corynebacterium spp, Bacillus spp, Enterococcus faecalis     الماخوذة من عينات الكبد والتي شملت جراثيم

,Klebsiella pneumonia, Proteus spp,       Staphylococcus aureusوبكتريا Arcanobacterium pyogenes .   تم اجراء

والتي تضمنت فحص البروتييز,اللسثنيز, اللايبيز, الكواكيوليز  اختبارات فحص الضراوة لقسم من الجراثيم  المرضية المعزولة من الكبد

 اضافة الى الحال الدموي

https://doi.org/10.37940/AJVS.2019.12.2.5
http://creativecommons.org/licenses/by/4.0/
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Introduction 

Chicken meat is one of the most consumed types 

of meat at the present time, because of its high 

nutritional value of proteins, amino acids and 

vitamins which are necessary for humans to 

contain a few calories, and it considered good 

meat consumed by individuals who want to 

determine their weight and avoid obesity, as well 

as it is easy to digest and is suitable for all ages 

(1). 

Uninfected chicken meat is free from bacteria, but 

contamination occurs quickly during 

slaughtering, processing and marketing due to 

lack of attention to the health side or the result of 

an external sources as contaminated knives, 

workers' hands or from the ground (2). 

 Poultry meat is one of the important sources 

which is  responsible for infecting humans with 

many bacteria, including Salmonella, 

Staphylococcus and Escherichia coli, because of 

the high rate of contamination with infected 

chicken feces during the operations of 

slaughtering in slaughterhouses or butchers shops 

(3,4,5,6).The normal flora which is found in 

chicken's intestines and skin have the ability to 

analyze the chicken protein due to its enzymatic 

activity, which is activated after slaughter when 

the pH of the chicken protein becomes 6.2 -6.4.  

As a result of inappropriate conditions and other 

reasons due to bacterial infections, opportunistic 

bacteria were activated and biological processes 

are affected within the body, intestines and liver 

are the most affected organs where the liver 

performs a variety functions in digestive system 

and the metabolism of proteins, lipid and 

carbohydrates. Bacteria in chicken  intestine play 

important role in  pollution of the environment  

through mixing of the intestinal content with meat 

during unhealthy  slaughters ,these bacteria are 

transfer to humans and lead to intestinal 

infections by toxins which produced (7).The risk 

of bacterial pathogens represented  in two 

important things: the first concerns with public 

health, the most cases of intestinal poisoning in 

humans due to Staphylococcus aureus, E. coli, 

Salmonella spp and Enterococcus faecalis which 

is produced intestinal toxins (8,9,10) and other 

bacterial causes, due to poultry meat consumption 

(11). The second is the economic importance of 

poultry diseases, which is a wide world problem, 

and causes significant economic losses due to a 

decrease in the rate of fertilization and hatching 

in flocks, maternal weight loss, reduced egg 

production and carcass contamination in the 

slaughterhouse (12). 

The aim of this study to identify some of the 

pathogenic bacteria present in the internal organs 

of newly slaughtered chickens in slaughter shops 

located in different areas of Mosul city. 

Materials and Methods 

1- Samples collection 

Seventy samples of the internal guts from newly 

slaughtered chickens were collected from 

different areas in Mosul city, in a period from 

September 2018 to March 2019. (35) samples for 

both intestine and liver. The samples were 

transported with sterile glass containers under 

cooling conditions to the microbiology laboratory 

at the College of Veterinary Medicine, Mosul 

University for the purpose of laboratory tests and 

diagnosis. 

2- Samples culturing 

A piece of samples was taken from the internal 

organs, which included both the intestines and the 

liver, with a length of 1 cm from the small 

intestine, and a small piece of liver weighing 10 

g. The growth models were placed individually in 

Nutrient broth and incubated at 37 ⁰c for 24 h. A 

loop inoculation of bacterial growth was 

transplanted and cultured on culture media from 

Himedia India company, included Blood agar, 

MacConkey agar, Nutrient agar. The petri dishes 

were placed in the incubator at 37⁰c for 24 hours. 

the pure and single colonies were selected to 
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know the staining reactions in Gram´s stain and 

then grown on selective media which included 

Mannitol salt agar, Eosin methylene blue agar, 

Edward agar. Salmonella and Shigella agar, 

Blood agar with potassium tolerate and 

MacConkey agar. 

3- Microscopic examinations 

Microscopic examinations were carried out on 

the isolates for studying the shape, arrangement 

and reaction of the staining, which included 

Gram´s stain, capsule stain, and the motility test 

of the isolated bacteria after subculture on the 

medium of the Nutrient broth at 37⁰c for 4 hours 

(13). 

4- Biochemical tests 

 Biochemical tests were applied on bacterial 

isolates, which included Catalase, Oxidase, 

Indole production, Methyl red (MR), Voges- 

proskauer (VP), Hydrogen sulphide production 

(H2S) ,Urease and Fermentation of sugars, 

including glucose, xylose, ramnose and mannitol 

(14). 

5-Virulence factors tests  

 Some virulence factors of the isolated bacteria 

were detected by using test for lecithinase, 

protease, lipase, coagulase, and blood hemolysis 

(15). 

Results and Discussion 

1-Bacterial isolation 

Through bacteriological examination of 70 

samples, were taken from the local chicken 

intestine and liver in Mosul city. (71) and (36) 

bacterial isolates were obtained from the intestine 

and liver respectively, as shown in Table (1). 

The study showed that E. coli bacteria formed the 

highest percentage of intestinal isolates (28.16%). 

These bacteria are part of the normal flora of the 

intestine as they are shedding with feces and 

contaminate the environment therefor, they cause 

many infections to other birds and humans 

(7,9,10,16), while E. coli formed (19.44%) 

isolates from the liver, this bacterium was 

considered as a serious indicator on the poultry 

industry as it causes many diseases. The most 

common Colibacillosis disease as well as 

Colisepticaemia, Acute airsaculitis and 

Coligranuloma of liver (17,18,19). 

2- virulence factors test 

Through virulence factors test were noticed the 

presence of several isolates of E. coli were 

hemolytic the blood as shown in Table (2) this 

result was agreement with (20) who found that 

(92.6%) of E.coli  bacteria isolated from chicken 

liver were hemolytic. While Al Hayley et.al were 

isolated E.coli at ratio (55%) from the 

experimental infected  chicken(21) ,and (22,23) 

isolated  E.coli  from chicken guts. The variation 

in proportion is attributed to differences in 

geographical distribution and environmental 

conditions, especially temperature differences 

(24). 

Corynebacterium spp was the second type of the 

intestinal bacterial were isolated in (25.35%), 

while the liver isolates were formed the   (33.3%), 

highest incidence. These bacteria is naturally 

found in the environment, and therefore can 

contaminate chicken meat and organs when the  

health conditions of slaughter are not 

available(25).Enterococcus faecalis  formed 

(15.49%) and (55.5%) from the intestinal and 

liver isolates respectively, which is hemolytic 

bacteria, endemic in chicken guts and shedding 

with feces, it is  an opportunistic pathogen casing 

disease when predisposing factors were available  

,which  lead to purulent infections after a 

secondary invasion (25,26). 

Klebsiella pneumonia, Proteus spp and 

Citrobacter spp were also isolated from intestine 

in (8.45%, 5.63% ,1.4%) respectively. Klebsiella 

pneumonia formed (5.55%) from the liver 
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isolates. These bacteria are referring to 

Enterobacteriaceae which are widespread in the 

nature and endemic the gastrointestinal tract of 

humans and animals, saprophytic and cause many 

diseases when predisposed factors were available 

(27,28 29). 

Staphylococcus aureus was formed (4.22%) for 

the intestines and (16.6%) for the liver isolates 

from the total isolates. This study has been agreed 

with Alfalogy et al (30) who isolated it with 

percentage (16.2%) of the domestic chicken meat 

in Syria. These bacteria are found naturally on the 

skin, mucous membranes, intestinal tract, in 

addition to the external environment, It is one of 

the most opportunistic pathogens when 

conditions are predisposed to infection. It causes 

various diseases in chickens, including 

septicemia, yolk sac infection, arthritis, and bone 

marrow (4,29). This is confirmed by the virulence 

tests of the isolates under study as shown in Table 

(2). Bacillus spp was formed (7.4%) and 

(11.11%) for both intestinal and liver isolates 

respectively. It is one of the most widespread 

bacteria in nature, because it has high resistance 

spores to environmental conditions (8,26). 

Arcanobacterium  pyogenes  formed (1.4%) and 

(2.77%) of the total intestinal and liver isolates 

respectively. It is one of the opportunistic 

pathogens that cause osteoarthritis in poultry 

because it has many virulence factors such as 

protease, dnase , neuraminidase, and hemolycin 

(Table 2) in addition to adhesion factors (23,31). 

Pseudomonas aeruginosa constituted (2.77%) of 

liver isolates, this percentage disagreement with 

(21) who isolated it by (22.5%).  It is a pathogenic 

bacterium that causes septicaemia of poultry, 

because it has many virulence factors such as 

hemolycin, protease enzyme and endotoxins 

(29,23). Listeria monocytogenes, constituted 

(2.77%) of chicken liver isolates. This result is 

comparable to Mustafa and Nasal, who obtained 

5% L. monocytogenes of frozen chicken liver 

(34). These bacteria are part of the 

gastrointestinal tract, they are excreted with feces 

and contaminate the environment, and then 

transmitted to humans and animals. It can 

penetrate many types of cells, which facilitates 

the process of transmission and access to different 

organs of the body, such as the liver and brain 

through the bloodstream and lead to septicaemia 

and systemic diseases such as encephalitis, 

meningitis and abortion in pregnant women 

(31,35) because it has many virulence factors as 

shown in Table (2). Lactobacillus spp was 

isolated in (2.81%) from the intestines. These 

bacteria are considered as a part of the normal 

flora of the intestines in humans and animals (30). 

3-Mixed isolates 

 The study showed that several isolates of the 

intestine samples were similar to those isolated 

from the liver in addition to the presence of 

common isolates in the same sample as shown in 

Table (3,4). As a result of the possibility of 

transmission  the bacteria from the intestine to the 

liver  or  may  reach  the  liver  by extension from 

adjacent air sacs  or from less frequently, by 

extension up the biliary tree (36).Contamination 

of the liver and meat can occur during the process 

of slaughter and eviscerated (30) ,the poultry 

intestines are a source of contamination of the 

environment with bacteria in them and through 

the mixing of infected intestinal content with 

meat during unhealthy slaughter, these bacteria 

may transmitted to humans and lead to intestinal 

infections from the toxins producing by them(7) 

therein lies the danger of transmitting many 

diseases from poultry and its organs to the 

consumer (16). 
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Table (1) Number and percentage of bacterial isolates from chicken intestine and liver in Mosul city. 

 

Bacterial name 

          Intestine                   Liver  

N₀ of Isolates % N₀ of Isolates % 

E.coli 20 28.16 7 19.44 

Corynebacterium spp. 18 25.35 12 33.33 

Enterococcus faecalis 11 15.49 2 5.55 

Klebsiella pneumonia 6 8.45 2 5.55 

Bacillus spp 5 7.04 4 11.11 

Proteus spp. 4 5.63 0 0 

Staphylococcus aureus 3 4.22 6 16.6 

Lactobacillus spp. 2 2.81 0 0 

Arcanobacterium pyogenes 1 1.4 1 2.77 

Pseudomonas aeruginosa 0 0 1 2.77 

Citrobacter spp. 1 1.4 0 0 

Listeria  monocytogenes 0 0 1 2.77 

Total 71 %100 36 %100 

Table (2) virulence factors of Some Bacteria Isolated from Local Chicken Liver in Mosul city 

Bacteria 

 Test 

Heamolyci

n 

Protease Lecithenase 

 

Lipase Coagulase 

E.coli V - - - - 

Staphylococcus 

aureus 

+ + + + + 

Enterococcus feacalis  + + + - - 

Listeria 

monocytogenes 

+ + + + - 

Arcanobacterium 

pyogenes 

+ + + - - 

Pseudomonas 

aeruginosa 

+ + + + - 

 



 

43 
 

Research Article 
 

Vol. 12              Issue:2, (2019)             ISSN: P-1999:6527 E-2707:0603 

Table (3) Number and percentage of bacterial isolates (pure and mixed) from the local chicken intestine in Mosul city. 

Bacterial name N₀ .isolates  % 

E.coli 9 25.71 

Corynebacterium spp.+E.coli 6 17.14 

Enterococcus faecalis +Ecoli+Corynebacterium spp 5 14.28 

Klebsiella pneumonia 3 8.57 

Klebsiella pneumonia + Enterococcus faecalis + Corynebacterium spp. 3 8.57 

Proteusspp.+Enterococcus faecalis + Corynebacterium spp. 2 5.71 

Proteus spp.+ Corynebacterium spp.+Bacillus spp. 2 5.71 

Staphylococcus aureus + Bacillus spp. 2 5.71 

Citroacter spp. +Arcanobacterium pyogenes+ Bacillus spp. 1 2.85 

Enterococcus faecalis +Lactobacillus spp. 1 2.85 

Staphylococcus aureus+ Lactobacillus. 1 2.85 

Total 35 100% 

Table (4) Numbers and percentages of bacterial isolates (pure and mixed) from local chicken liver in Mosul city. 

Bacterial name No. isolates  % 

Corynebacterium spp. 6 27.27 

E.coli 2 9.09 

Staphylococcus aureus 2 9.09 

Corynebacterium spp + E.coli+ 3 13.63 

Corynebacterium spp + E.coli+ Staphylococcus aureus 2 9.09 

Corynebacterium spp +Bacillus spp.   1 4.54 

Klebsiella pneumonia+Bacillus spp+Staphylococcus aureus 2 9.09 

Listeria monocytogenes+ Enterococcus faecalis 1 4.54 

Enterococcus faecalis+Bacillus spp. 1 4.54 

Arcanobacterium pyogenes 1 4.54 

Pseudomonas  aeruginosa 1 4.45 

Total 22 100% 



 

44 
 

Research Article 
 

Vol. 12              Issue:2, (2019)             ISSN: P-1999:6527 E-2707:0603 

 

References 

1. Al-Aswad MB. Meat science technology. 2nd 

ed. Mosul University.  Iraq. Dar Elktoob Press 

Organization ;1989. 

2. Wilson W, Sande M. Current diagnosis and 

treatment in   infectious diseases, 1sted, 

publishing by McGraw Hill companies, 

Rochester, USA; 2001. 

3. Chambers J, Bisaillon, J, Labbe, Y, Poppe C.  

Salmonella prevalence in crops of Ontario and 

Quebec broiler chickens at slaughter. Poult 

Scien 1998; 77(1): 1497-1501. 

4. Baydvlato BB, Bscarthies BF. Poultry 

diseases, Ezda urajai, Moscow; 1984. 

5. Khammas EJ, Abdullah SM. Evaluation of 

lipopolysaccharide and formaldehyde inactive 

Escherichia coli vaccines in broilers. Al-Anbar 

Journal of Veterinary Sciences. 2015;8(2):21-

7. 

6. Hussein SA, AL-Attar MY. Study of antibiotic 

sensitivity of Esherichia coli isolated from 

Broiler Chickens. Al-Anbar Journal of 

Veterinary Sciences. 2018;11(2):29-36. 

7. Mandell G, Bennett J, Dolin R. Principles and 

practice of infectious disease. 7th ed, 

publishing by Churchill livingstone, 

Philadelphia, USA. 2010; 12 (2): 3999-4007. 

8. Henne Kinne JA, Ostyn A, Guillier F, Herbine 

S, Prufer AL, Dragacci S. How should 

Staphylococcal food poisoning outbreaks be 

characterized. J Toxins. 2010; 1:2106-2116  

9. Al-Goblan AS, Jahan S. Surveillance for 

Food- borne Illness Outbreaks in Qassim, 

Saudi Arabia. Food borne Pathogens Disease. 

2010; 7(12): 1559- 1562.  

10. Quinn PJ, Markey BK, Carter ME, Donnly 

WJ, Leonard FC, Maghire D. Veterinary 

Microbiology and Microbial Disease. Black 

well publishing Company, Iowa. 

USA.;2002;80-83.        

11. Glinski Z, Kostro K. Emerging zoonosis of 

public health concern. Zycie Wet. 2005; 80: 

481–484. 

12.  Fyrouz A, Hassan ER, Rabiee NS. Studies on 

pathogens causing low hatchability in eggs 

and the effect of Lactobacillus Acidophilus on 

controlling of Salmonella Typhimurium and 

Proteus. Rep Opin. 2011; 3(2): 8-13. 

13.  Brown AE. Microbiological Applications.9th 

ed. New York: McGraw- Hill companies; 

2005. 

14.  Forbes BA, Sahm DF, Weissfeld AS.  

Diagnostic microbiology .12th ed; 2007: 256-

260. 

15.  Collee JG, Marmion BP, Fraser AC, Simmons 

A. Mackie and McCartney Practical Medical 

Microbiology. 14thed., Churchill Livingstone, 

New York;1996. 

16.  Smigielska M. Zoonoses of Free-Living birds. 

Ornis  polonica . 2010; 51: 149-162. 

17.  Silvia D, Nilo Fernanda KM, Vinicius PS, 

Andr´e  SK,Vagner R. Virulence gene content 

in Escherichia coli isolates from poultry flocks 

with clinical signs of colibacillosis in Brazil . 

Poult Sci. 2015; 94:2635–2640. 

18.  Rosh H, Abd-El Aziz S, Refai M. Incidence 

of E.coli  in chickens and duck in different 

governorates in Egypt. Confer of Health Res 

Inst. Assoc. 2012;420-426. 

19.  Barnes H J, Gross WB.  Colibacillosis: in 

Diseases of Poultry. 10th ed.  B. W. Calneked. 

Mosby-Wolf PubLtd, London, UK; 1997. 

20.  Atere VA, Bamikole AM, Ajurojo OA, Alo 

OS. Antimicrobial resistance pattern of 

pathogenic Escherichia coli isolated from 

chicken liver and trachea.  J Adva med life 

Scie. 2015; 3 (3): 1-4 

21.  Al-Hiyali HM, Al-Kabbi HT, Abdulkarim S. 

Isolation of four types of bacteria that cause 

kidney damage in broiler chickens. Iraqi Vet. 

Med J. 2005; (29) 2. 

22.  AL-Jarrah SZ, Abdullah ET, Mostafa ZN. A 

comparative study of the bacterial content in 



 

45 
 

Research Article 
 

Vol. 12              Issue:2, (2019)             ISSN: P-1999:6527 E-2707:0603 

the meats of chicken slaughtered according to 

the islamic law (halal) and that which is not 

slaughtered according to the same law. Anbar 

Uni J Scie. 2009;3 (3). 

23.  Al-Mustafa ZA, Faiz M, Ramadhan M. 

Bacterial province of from healthy chicken in 

the eastern isolated Saudi Arabia and their 

pattern of resistance to antimicrobial. basic 

and agents Scientific. J. of King Faisal applied 

science. 2001; 2 (1). 

24.  Dhasarathan P, Uma GG, Raj k. Seasonal 

variations in in microbial population in 

sivakasi soil with reference to the influence of 

temperature. Pollu Res. 2006; 25(1): 114-118. 

25. Hirsh DC, Maclachlan NJ, Walker RL. 

Veterinary Microbiology 2nd ed. Black well 

publishing ;2004. 

26. Novotny L, Dvorska L, Lorencova A, Beran 

V, Pavlik I. Vet. Med-Czech. 2004; 49(9): 

343-358. 

27.  Ezekiel CN, Olarinmoye AO, Oyinloye JM, 

Olaoye OB, Edun AO. Distribution, 

antibiogram and multidrug resistance in 

Enterobacteriaceae from commercial poultry 

feeds in Nigeria. Afri J Micro Rese. 2011; 

5(3): 294-301. 

28.  Quinn PJ, Markey BK, Carter ME, Donnelly 

WJ, Leonard FC. Veterinary microbiology and 

microbial diseases. USA: Black well 

Publishing company; 2004. 

29.  Altalhi AD, Gherbawy YA, Hassan SA. 

Antibiotic Resistance in Escherichia coli 

Isolated from Retail Raw Chicken Meat in 

Taif, Saudi Arabia. Foodborne pathogens and 

diseases. 2010; 7 (3): 281-285.  

30.  Al-Falougi1 M, Hebra N.  Contamination of 

Retail Raw chicken meat with Staphylococcus 

aureus. Jord J Agri Scies. 2016; 12 (2). 

31.  Songer JG, Post KW. Veterinary 

microbiology bacterial and fungal agents of 

animal diseases. USA: Elsevier Saunders; 

2005. 

32.  Carter GR, Wise DJ. Essentials of veterinary 

bacteriology and mycology.6th ed. USA: A 

Blackwell Publishing company; 2005. 

33. Amin  D, Reza G. A study on avian cellulitis 

in broiler chickens. Vet Rski Arhiv. 2002; 72 

(5): 277-284. 

34.  Mustafa AA, Al-Nazal AI. Isolation and 

Diagnosis of Listeria     monocytogenes from 

some Types of Frozen Meat. Tik J Agri Scien. 

2002;  18 (2): 254-260. 

35.  Christopher  A,  Jonas  G,  Jorgen  J. Using 

the chicken embryo to assess virulence of 

Listeria monocytogenes and to model other 

microbial.  Nature Protocols. 2015; 10(1): 

1155–1164. 

36.  Shcmidt  ES,  Reavill  DR, phalen  DN. 

Pathology of pet and aviary birds. Black well 

pub com.. 2003;  47 (1): 211-214.  

 


