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ٌعتبر بٌض الدجاج من أهم مصادر الغذاء للإنسان حٌث أنه ٌحتوي على بروتٌن 

وبالرغم من ذلك قد ٌكون عرضة للتلوث بأنواع مختلفة من المٌكروبات , حٌوانً عالً القٌمة
لذلك تم إجراء هذه . والتً تصل الٌه عند انتاجه وأثناء توزٌعه حتى ٌصل إلى المستهلك
 150و شملت فحص , الدراسة لمعرفة مدى تلوث البٌض بمٌكروبات الأركوباكتر المختلفة

وقد كانت . عٌنة جمعت عشوائٌا من كل من مزارع الدواجن وبٌوت الفلاحٌن بمحافظة أسٌوط
% 46.66 , 26.66و% 66.66, 6.66بواقع % 36.7نسبة عزل أنواع الأركوباكتر الكلٌة 

وتم تصنٌف هذه . من عٌنات قشر و محتوى البٌض من المزارع و بٌوت الفلاحٌن على التوالً
وتم عزلها من عٌنة  % 6.66   بنسبة  A. butzleriالمٌكروبات فً عٌنات قشر البٌض إلى 

 ,A. butzleri (6.66%)وبالنسبة لعٌنات بٌوت الفلاحٌن فقد تم عزل , واحدة من المزارع

A. cryaerophilus (46.66%), A. skirrowii (13.33%)  .  أما بالنسبة لعٌنات محتوى
من كلا المزارع % 6.66 فى عٌنة واحدة بنسبة A. butzleriالبٌض فقد تواجد مٌكروب 

 عٌنات 3من % 20 بنسبة A. cryaerophilusوبٌوت الفلاحٌن وكانت أعلى قٌمة لمٌكروب 
  A. skirrowii عٌنات من بٌوت الفلاحٌن بٌنما تم عزل 4من % 26.66من المزارع و

 .من عٌنات بٌوت الفلاحٌن ولم ٌعزل من المزارع% 13.33بنسبة 
وقد نوقشت الشروط الصحٌة الواجب مراعاتها لمنع تلوث بٌض الدجاج بهذه المٌكروبات 

. بالإضافة الى تحسٌن جودته
 

Summary     
 

One hundred and fifty commercial shell hens’ eggs (30 groups) 

were collected at random from farmers’ houses and poultry farms (15 

groups each) in Assiut Governorate and examined for the prevalence of 

Arcobacter species. The obtained results revealed that Arcobacter 

species were isolated from 11(36.7%) samples of each egg shells and 

contents. These microorganisms were recovered from 6.66 and 66.66% 

of egg shell samples collected from farms and farmers houses, 

respectively. A. butzleri (6.66%) was the only species that could be 

isolated from farms samples, while, A. butzleri, A. cryaerophilus and A. 

skirrowii were detected in percentages of 6.66, 46.66 and 13.33 % from 
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egg shell samples of farmers’ houses. A. cryaerophilus was the most 

prevalent species followed by A. skirrowii and A. butzleri in samples of 

farmers’ houses. In case of egg contents samples, the incidence of 

Arcobacters was 26.66 % for farms and 46.66 % for farmers’ houses. 

Also, it is evident that A. butzleri was detected in 6.66 % of egg contents 

samples collected from both farms and farmers houses. The higher 

percentage was related to A. cryaerophilus which isolated from 20.0 and 

26.66 % of the examined samples, respectively. A. skirrowii ranked 

second comprising 13.33 % of egg contents samples of farmers’ houses. 

The public health implications and suggestive measures for improving 

the hens’ eggs quality were discussed. 

Key words: Prevalence, Arcobacter species, shell hens’ egg, Assiut 

Governorate.  

 

INTRODUCTION  

 
Hen egg is one of the first multifunctional food products. Its role 

in the human nutrition is decisively essential since eggs have been an 

important nutrient source for mankind for thousands of years. Eggs 

provide an excellent, inexpensive and low caloric source of high quality 

proteins. Eggs are also a good source of several important nutrients 

including folic acid, choline, iron, selenium and vitamins A, B, D, E and 

K (Kerver et al., 2002). They are also a good source of the antioxidant 

carotenoids, lutein and zeoxanthin (Davies and Reeves, 2002). The high 

nutritional properties of eggs make them ideal for many people with 

special dietary requirements. However, the nutrients that make eggs high 

quality food for human are also good growth medium for bacteria 

(Frazier and Westhoff, 1978). 

The genus Arcobacter has become increasingly important in 

recent decades because its members can act as emergent enteropathogens 

and/or potential zoonotic agents (Ho et al., 2006 and Snelling et al., 

2006). This genus is considered an atypical group within epsilon 

subdivision of the proteobacteria by the wide diversity of habitats and 

hosts where they can found (Debruyne et al., 2008). 

Arcobacter contains ten species, A. butzleri, A. cryaerophilus, A. 

skirrowii, A. cibarius, A. nitrofragilis, A. halophilus (Houf et al., 2005). 

Very recently three new species have been added to the genus, A. mytili 

(Callado et al., 2009 a), A. thereius (Houf et al., 2009), finally, A. 

marinus (Kim et al., 2010). This new species enlarged the genus to nine 

validly published and the not yet established species candidates A. 
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sulfidiens  have been isolated from a variety of sources but not from 

human yet (Sievert et al., 2007). The first 4 species have been associated 

with animals and humans (Van Driessche et al., 2004). A. butzleri is the 

most important and prevalent species of the genus and has been 

classified as a serious hazard to human health by the International 

Commission on Microbiological Specifications for Foods (ICMSF, 

2002). It is usually associated with persistent watery diarrhoea and less 

often with more serious bloody diarrhoea, accompanied by symptoms of 

abdominal pains, nausea, vomiting and fever (Vandenberg et al., 2004). 

Moreover, it has also been found in cases of human extraintestinal 

disease, as it leads to peritonitis and endocarditis (Carter and Darla, 

2004). 

In animals, Arcobacters have been implicated in abortion, 

mastitis and gastrointestinal disorders but have also been recovered from 

asymptomatic animals (Vandamme et al., 1992 and Van Driessche et al., 

2003). 

Food products of animal origin have been suggested as an 

important potential transmission route of Arcobacter (Ho et al., 2006). 

Most studies on the prevalence Arcobacter in foods are on poultry (with 

the highest prevalence) followed by pork and beef products (Lehner et 

al., 2005 and Callado et al., 2009 b). Studies in foods have shown that, 

A. butzleri is the most prevalent species followed by A. cryaerophilus 

and A. skirrowii as reviewed by Lehner et al.(2005). Recently, Ho et al. 

(2008) found a high prevalence of Arcobacter in the intestinal content of 

poultry and the isolates recovered from the content of the gut and from 

the carcasses of the same flock had a similar genotype. In addition, it has 

been demonstrated that the intestinal tract and oviduct of breeding hens 

can be infected with Arcobacter (Lipman et al., 2008), although no 

evidence was found for transmission from hens to eggs. Arcobacter 

species may play a role in human and animal diseases, so this work aims 

to study their incidence in shell hens’ eggs.  

 

MATERIAL AND METHODS 

 
Collection of samples 

One hundred and fifty commercial shell hens’ eggs (30 groups) 

were collected at random from farmers’ houses and poultry farms (15 

groups each) in Assiut Governorate. Every 5 eggs (one group) were 

placed in a sterile plastic bag and dispatched to the laboratory with a 
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minimum of delay where they were prepared and examined for the 

prevalence of Arcobacter species. 

 

Preparation of samples: 

A- Egg shells:- Egg shells were tested by a surface rinse method as 

described by Moats (1979). 

B- Egg contents:- eggs were prepared for evacuation of its contents 

according to Speck (1976). 

 

Enrichment procedure: 

One ml of rinse solution as well as from the homogenous egg 

contents was aseptically inoculated into a sterile test tube containing 10 

ml of enrichment broth, Arcobacter selective broth (ASB) (Oxoid, 

CM0965) with Cefoperazone-Amphotericin-Teicoplain (CAT) selective 

supplement (Oxoid, SR174E) as described by Houf et al. (2003). The 

inoculated tubes were incubated at 28
◦
C for 24-48 h in a CO2 incubator 

(Hera Cell 150) (6% O2, 10% CO2 and 84% N2) to provide a 

microaerophilic atmosphere. 

 

Isolation and identification: 

Inoculated broth cultures were streaked on Arcobacter selective 

agar (ASA) supplemented with CAT supplement (Houf et al., 2003). 

Streaked ASA plates were incubated at 28
◦ 

C for 48-72 h under 

microaerophilic condition as described before. The isolated colonies 

were identified according to Atabay et al. (1998). 

 

Results 
 

The obtained results were recorded in Tables 1-5. 

Discussion 

The results recorded in Table 1 showed that Arcobacter species 

were isolated from 11(36.7%) out of the total 30 egg shell samples 

examined comprising 6.66 and 66.66% of samples collected from farms 

and farmers houses, respectively. 

As seen from Table 2, the isolates recovered from egg shell 

samples were identified as A. butzleri (6.66%) which is the only species 

that could be isolated from farms samples, while, A. butzleri, A. 

cryaerophilus and A. skirrowii were detected in percentages of 6.66, 

46.66 and 13.33% from egg shell samples of farmers’ houses. This study 

indicated that A. cryaerophilus was the most prevalent species followed 
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by A. skirrowii and A. butzleri in the examined samples of farmers 

houses. 

Eggs can be contaminated with various types of microorganisms 

from numerous sources as the faecal matter, the lining of the nest, wash 

water if the egg was washed, and handling and perhaps by the material 

in which eggs are packed (Board and Fuller, 1994 and Cox et al., 2000). 

It has been suggested that water may play an important role in 

transmission of these organisms (Rice et al., 1999). 

Arcobacters have been isolated more frequently from poultry 

than from red meat (Corry and Atabay, 2001). Thus, poultry may be a 

significant reservoir of Arcobacter species.  

The recovery rate of Arcobacters from total egg contents samples 

was 36.7% constituting 26.66% for farms and 46.66% for farmers 

houses (Table 1). Lipman et al. (2008) failed to detect Arcobacter 

species in the examined egg samples. 

In this study, concerning the results in Table 4 it is evident that 

A. butzleri was detected in 6.66% of egg contents samples collected 

from both farms and farmers houses. The higher percentage was related 

to A. cryaerophilus which could be isolated from 20.0 and 26.66% of the 

examined samples, respectively. A. skirrowii ranked second in the 

number of cases of isolation comprising 13.33% of the examined egg 

contents samples from farmers’ houses. Zanetti et al. (1996) could not 

isolate A. butzleri from the examined egg samples. 

It has been documented that the storage of eggs at the sale outlets 

depending on storage conditions, particularly the temperature and 

duration, may affect the microbial load of both egg shell and contents 

but not the prevalence of bacteria (Jones et al., 2004). 

The isolation of Arcobacters from farm hens’ eggs is reported 

and alerts for the need to avoid contamination including environmental 

contamination and adopting the hygienic measures for eggs production. 

Beside the control measures at different stages of processing, an 

important step in controlling Arcobacters is to adequately cook eggs. 

Research must continue to collect critical epidemiological information 

on how Arcobacter survives and transmits in foods. Improving our 

understanding of key epidemiological issues related Arcobacter 

transmission will certainly improve our chances of sources in controlling 

this pathogen. 
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Table 1: Incidence of Arcobacter species recovered from the examined 

shell eggs samples 

 

Source of 

samples 

No. of 

examined 

samples 

Egg shell Egg content 

Positive samples Positive samples 

No. % No. % 

Farms 

Farmers 

houses 

15 

15 

1 

10 

6.66 % 

66.66 % 

4 

7 

26.66 % 

46.66 % 

Total 30 11 36.7  % 11 36.7  % 

 

Table 2: Incidence of different isolated strains of Arcobacter species 

from the examined egg shell samples 

 

Source 

Isolated strains 

Farms Farmers houses 

No./15 % No./15 % 

A.butzleri 

A. cryaerophilus 

1 

- 

6.66% 

- 

1 

7 

6.66 % 

46.66 % 
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A.skirrowii - - 2 13.33 % 

 

Table 3: Frequency distribution of different isolated strains of 

Arcobacter species from the examined egg shell samples 

 

Source 

Isolated strains 

Farms   Farmers houses 

No./1 % No./10 % 

A.butzleri 

A. cryaerophilus 

A.skirrowii 

1 

- 

- 

100.0% 

- 

- 

1 

7 

2 

10.0 % 

70.0 % 

20.0 % 

Total 1 100.0 % 10 100.0 % 

 

Table 4: Incidence of different isolated strains of Arcobacter species 

from the examined egg content samples 

 

Source 

Isolated strains 

Farms Farmers houses 

No./15 % No./15 % 

A.butzleri 

A. 

cryaerophilus 

A.skirrowii 

1 

3 

- 

6.66% 

20.00% 

- 

1 

4 

2 

6.66 % 

26.66 % 

13.33 % 

 

 

Table 5: Frequency distribution of different isolated strains of 

Arcobacter species from the examined egg content samples 

 

Source 

Isolated strains 

Farms Farmers houses 

No./4 % No./7 % 

A.butzleri 

A. 

cryaerophilus 

A.skirrowii 

1 

3 

- 

25.0 % 

75.0 % 

- 

1 

4 

2 

14.28 % 

57.14 % 

28.58 % 

Total 4 100.0 % 7 100.00 % 
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