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Abstract
Campylobacter is one of the most commonly reported bacterial causes of human food borne infections. In this study, the prevalence of campylobacter spp. on the shells and the contents of the table eggs sold in market were determined.

A total of 100 table eggs samples were obtained from different markets in Monofia Governorate . Egg shells and yolk were tested for Campylobacter species using standard bacteriological methods.

Eighteen (18%) of 100 samples were positive for Campylobacter jejuni (C. jejuni) from both egg shell and yolk content. The C. jejuni isolates 10 (10%) identified as C. jejuni biotype I and 8  (8%) as C. jejuni biotype II.

Further characterizations of two types of isolates were established by Electrophoresis analysis of outer membrane proteins (OMP) using SDS-PAGE. Biotype I had 11 protein bands with different molecular weights ranging from 14.286 KDa to 94.058 KDa, while biotype II had 12 protein bands with different molecular weights ranging from 14.19 KDa to 129.71 KDa. 

The current study provided some insight into campylobacter as a food borne disease. The hygienic precautions should be taken during handling of table eggs or eating raw eggs or under cooked eggs. The further studies must be applied for future research. 

Introduction
Campylobacter is one of the most commonly reported bacterial causes of human food borne infections. Campylobacter jejuni has been identified as etiological agents in outbreaks and sporadic cases of gastroenteritis in developed countries (Podungton and Kaneene, 2002). Poultry and poultry products have been considered as a reservoir and main source of human campylobacteriosis (Thorns, 2000) especially during handling and consumption of its products, raw or under cooked  home - made egg containing products lead to acute diarrhoea (Yazdanpanah, et al. 2000). 

C. jeiuni causes economic losses in poultry industry, once it is introduced into a poultry flock it spreads rapidly and frequently infect 100% of the flock (Shanker and Sorrell, 1990). C. jejuni could be found in feces of diarrheic and apparent healthy of about 77% of poultry (Shih, 2000). The presence of C. jejuni in feces lead to contamination of fertilized egg and produce contaminated broiler off spring. Also, it penetrated and colonized fresh egg at 37ºC, 40ºCand 43ºC under microerophilic condition (Kassaify and Mine, 2004).
It was visualized by using scanning electron microscope on both the exterior and interior surfaces of egg membranes indicating penetration of these barriers (Allen & Griffitns, 2001). C. jejuni had ability to penetrate egg shell of eggs with embryos at 12 days old experimentally by using a temperature differential method causing mortality and could be reisolasted from dead embryos (Rabie, 1992). Experimentally the direct inoculation into the egg yolk and the eggs were stored at 18ºC. The organism was able to survive for up to 14 days (Sahin, et al., 2003). C.jejuni could be isolated from macerated egg shells, membranes and contents (Jones & Musgrove, 2007). 

C. jejuni could be isolated from gut and oviduct of laying lens (Camarda et al., 2000). 

Outermembrane proteins of C. jejuni were extracted of variable molecular weight (Mills and Brodbury 1984, Chart et al., 1997). Outermembrane protein of C. jejuni have immunogenic effect in chicks (Abd-El-Aty and Rabie, 2003).

The present study was carried out for detection and characterization of Campylobacter jejuni in table eggs by isolation of microorganism from egg shell and yolk. 

Materials and Methods

1- Sampling:

A total of 100 table eggs samples were obtained from different markets in Monofia Governorate; samples of egg shells scraping and yolk contents aspiration were immersed into thioglycolate broth for 24 hrs. at 37ºc and examined for Campylobacter organisms.

2- Isolation and identification of Campylobacter:

From the suspected growth, smears were examined under phase contrast microscope using 400 x magnifications for detection of characteristic motility and morphology of campylobacter organisms (Smibert, 1984).
After purification of Campylobacter isolates, the isolates were identified biochemical by applied scheme of (Frost, et al., 1998) following catalase reaction, oxidase test, Motility, H2S production in triple sugar iron agar (TSI), growth at 25ºC, 37ºC & 43ºC, growth in presence of 3.5% NaCl, growth in 1% glycine, Sodium hippurate hydrolysis and susceptibility to nalidixic acid and cephalothin. Tested isolates were prepared by suspending growth in Muller Hinton broth for 24hrs and incubated at microerophilic atmosphere (5%O2, 10% Co2 and 85% N2) (Gebhart, et al., 1985). All strains were maintained frozen at – 70ºC in Brucella broth containing 15% glycerol until their use (Pie and Blaser, 1990).

3- Preparation of outer membrane proteins antigen (OMPs):

Campylobacter strains were grown on tryptose soya agar with 5% sheep blood incubated overnight at 37oC in a microerophilic atmosphere and then suspended in 5 ml of brain heart infusion broth. Cells were harvested by centrifugation at 8000xg (4oC for 20 min.) and washed twice in phosphate buffered saline. Washed cells were suspended in 10 ml of 20 u Tris buffer (1 m NaCl, 10 mM Tris hydrochloride, pH 7.4) and the cell suspension was sonicated for 60 seconds. Intact cells were removed by centrifugation at 6000 xg at 4oc for 30 min. The preparation was centrifuged at 14ooo xg for 30 min at 4oC and the pellets washed three times in Tris buffer. Finally, the pellet (about 0.5 ml) was suspended in Tris buffer and maintained frozen at -70oC (Dubreuil, et al., 1988).

4- Electrophoresis for OMPs:

Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) of the OMPs samples of Campylobacter isolates were carried out as described by Laemmli (1970) using pre-stained high molecular weight standard marker (Biorad, USA). After electrophoresis, the gel was stained by coomassi blue stain and distained according to (Hitchcock and Brown, 1983). Dendrogram was constructed for similarity with each isolates (Advanced American Biotechnology, UPGMA, USA).

Results

A total of 100 table eggs samples were obtained from different markets in Monofia Governorate; samples of egg shells and yolk were tested for Campylobacter species using conventual methods.

 Eighteen (18%) were positive for Campylobacter jejuni from both egg shells and yolk contents (Table, 1).

Table (1): Result of isolation of C. jejuni from egg shell and yolk of table eggs collected from Monofia Governorate.

	Egg yolk
	Egg shell
	  No. of examined

eggs

	Rate of isolation
	No. of isolates
	Rate of isolation
	No. of isolates
	

	18%
	18
	18%
	18
	100


The C. jejuni isolates 10 (10%) identified as C. jejuni biotype I and 8 (8%) as C. jejuni biotype II (Table, 2).

Table (2): Biochemical characteristics of C. jejuni biotypes I and II isolated from table eggs.

	C. jejuni biotypes
	Biochemical Characteristics

	II
	I
	

	+

+

+

+

-

+

+

-

+

+

S

R
	+

+

+

-

-

+

+

-
+

+

S

R
	1- Catalase reaction

2- Oxidase

3- Motility

4- H2S production(TSI)

5- Growth:

  - at 25oC

  - at 37oC

  - at 43oC

6- Growth in:

  - 3.5% NaCl

  - 1% Glycine

7- Sodium hippurate hydrolysis

8- Susceptibility to:

  - Nalidixic acid

  - Cephalothin


+: positive              -: Negative              R: Resistant       S: sensitive

Further characterizations of two types of isolates were established by Electrophoresis analysis of outer membrane proteins (OMP) using SDS-PAGE. C. jejuni biotype I had 11 protein bands with different molecular weights ranging from 14.286 KDa to 94.058 KDa, while biotype II had 12 protein bands with different molecular weights ranging from 14.19 KDa to 129.71 KDa (Table, 3) (Fig, 1).

Table (3): Comparison between number and molecular weights of bands produced by electrophoresis analysis of OMPs of C. jejuni biotypes I & II using SDS-PAGE.

	Biotype II 

(mol. w.)
	Biotype I 

(mol. w.)
	Marker 

(mol. w.
	Lanes Bands

	129.71
	94.058
	220
	1

	107.81
	85.755
	97
	2

	87.086
	74.655
	66
	3

	75.813
	61.427
	45
	4

	63.672
	49.522
	30
	5

	51.332
	41.893
	20
	6

	28.914
	25.887
	14
	7

	23.177
	18.08
	
	8

	19.209
	16.454
	
	9

	17.481
	15.803
	
	10

	15.28
	14.286
	
	11

	14.19
	
	
	12
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Fig. 1 : SDS - Page of outermembrane proteins (OMP) C. jejuni in 10% separating gel and stained with coomassi blue stain. Lane 1 shows standard protein molecular weight marker. Lanes 2 and 3 include molecular weight of OMP of C. jejuni strains types I and II respectively isolated from chicken’s egg.
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Fig. 2 : The Dendrogram is showing cluster analysis on the basis of similarity coefficient values and average linkage methods of biotypes formed by SDS-PAGE protein patterns.

Discussion

Campylobacteriosis occurs in single, sporadic cases but it can also occur in outbreaks. They are associated with handling raw poultry or eating raw eggs or under cooked poultry meat or eggs. Even one drop of juice from raw chicken meat can infect a person. Many chicken flocks are silently infected with Campylobacters with no signs of illness. It can be easily spread from bird to bird through common water or through contact with infected feces (Contrath, et al., 2005).

In this study, the prevalence of C. jejuni on both egg shells and yolk contents was 18 (18%) by using standard methods (Table, 1). These results were agreed with Whyte, et al. (2001). Who reported the prevalence of Campylobacter spp. in egg shell varied from 18- 28%. C. Jejuni was isolated by cultural methods from egg shell and content (Jones and Musgrove (2007).

The possibility of Campylobacter bacterial contamination of the shell after lay is included because shell contamination is the first request for penetration. The various factors affect the probability of bacterial penetration are intrinsic and extrinsic factors. The extrinsic factors are the influence of bacterial strain and number of organisms, temperature, moisture and storage conditions. The intrinsic factors are the presence of cuticle shell characteristics as shell quality, porosity, shell defects (Messens, et al., 2005).

Also the possibility of C. Jejuni contamination of eggs before lay is through oviduct is included where oviduct colonization may result from ascending infection via the colaca and C. Jejuni strains could be isolasted from gut and oviduct of laying hens (Camarda et al., 2000). 

C jejuni is divided into two biotypes that may be distinguished by H2S production (TSI test). The isolates identified as 10 (10%) C. jejuni biotype I   and 8 (8%) as C. jejuni biotype II   (Table, 2). These result agreed with Vargas, et al. (2003).

Campylobacter organisms like any Gram negative bacteria has one or more predominant OMPs. The pore forming proteins play an important role in communication between bacteria and pathogenesis such as adherence, invasion and serum resistance. Bacterial whole cell protein profiles are a reflection of culture condition and genetic composition of Campylobacter strains (Buchanan, 1999 and Hassanian & Rabie, 2003).

SDS-PAGE is considered as a powerful tool to differentiae genetically related microorganisms (Wassenaar and Newell, 2000).Further characterizations of two types of isolates were established by Electrophoresis analysis of outer membrane proteins (OMP) using SDS-PAGE. Biotype I had 11 protein bands with different molecular weights ranging from 14.286 KDa to 94.058 KDa, while biotype II had 12 protein bands with different molecular weights ranging from 14.19 KDa to 129.71 KDa (Table, 3) (Fig. 1 & 2). Biotype I accords with Mills and Bradbury (1984) who found that the major outer membrane protein of C. jejuni was 43 Kda and there was 8 to 10 minor bands ranging from 92 Kda to 14 Kda.

The results of this study also suggested that the molecular weight of OMPs, expressed the virulence of C. jejuni biotype II expressed 129.71 KDa protein and biotype I expressed fewer 94.058 KDa (Sobhy and Hassan, 2004).

Dendrogram of their OMPs pattern is on the basis of similarity coefficient values and average linkage method. The similarity between biotypes I and II was 85.61%. These occur because of multiple fragment of similar size accumulated in the same position in the gel and stained more intensively and also the protocol of electrophoretic condition (Farber, 1996).
In conclusion, control measures to prevent Campylobacter infection should include advising the consumer to avoid eating raw eggs, under cooked eggs and educating food handlers about proper egg handling, marketing and cooking. SDS-PAGE of OMPs may be considered as a rapid, reliable, sensitive and diagnostic method to characterize Campylobacter isolates.

References

Abd-El Aty Ebtehal and Rabie Nagwa S. (2003) : Immunogenic properties of outer membrane protein of C. Jejuni in chicks. Vet. Med. J., Giza Vol. 51, (1) : 95-104.

Allen, K.J. and Griffiths, M.W (2001) : Use of Luminescent campylobacter jejuni ATTCC 33291 to assess egg shell colonization and penetration in fresh and retail eggs.

Buchanan, S.K. (1999): Beta-barrel proteins from bacterial outer membranes structure, function and refolding. Curr.opin. Struct. Biol., 9: 455-461.

Camarda, A; Newell, D.G.; Nasti, R., and Di Modugno, G. (2000) : Genotyping campylobacter jejuni strains isolated from the gut and oviduct of laying hens. Avian Dis., 44(4) : 907-912.

Chart, H., Conway, D., Fost, J.A. and Rowe (1997) : Outermembrane characteristics of C. Jejuni grow in chickens. FEMs, Microb. Letters, 145(3) : 469-472.

Conraths, F.J.; Warner, O.; Methner, U.; Geue, L.; Sculze, F.; Hanel, I.; Sachse, K.; Hotzel, H.; Schubert, E.; Melzer, F.; and Mettenleiter, T.C. (2005) : Conventional battery cages an alternative poultry housing systems. Infectiological aspects. Berliner und Munchener Tierarztliche wochenschrift, 118 (5-6) : 186-204.

Dubreuil, J. D.; Longan. S. M.; Cubbage, T.J.; Ferris, F.G. and Trust, T.J. (1988): Structural and biochemical analysis of a surface protein of C. fetus. J. Bacterial, 170: 4165-4173.

Farber, J.M. (1996): An introduction to the how and whys of molecular typing. J. Food. Prot. 59: 1091-1101.

Frost, J.A.; Oza, N.N.; Thwaites, R.T. and Rowe, B. (1998): Serotyping scheme for C. jejuni and C. coli based on direct agglutination of heat stable antigen. J. Clin.Microbiol. 36: 336-339.

Gebhart, C.J.; Edmonds, P.; Ward, G.E.; Kurtz, H.J. and Brenner, D.J. (1985): Campylobacter hyointestinalis sp.: A new species of Campylobacter found in the intestine of pigs and other animals. J. of Clini. Microbial. 21: 715-720.

Hassanian, N.A. and Rabie, N.S. (2003): Molecular characterization of Pseudomonas aeroginosa isolates from human and chicken sources. J. Egypt. Vet. Med. Assoc. 63: 249-262.

Hitchcock, P.J. and Brown, T.M. (1983): Morphological heterogenicity among Salmonella lipopolysaccharide types in silver stained polyacrylamide gels. J. Bacterial. 184: 269-277.

Jones, D.R. and Musgrove, M.T. (2007) : Pathogen prevalence and microbial levels associated with restricted shell eggs. Journal of Food Protection, 70(9); 2004-2007.

Kassaify, Z.G. and Mine, Y. (2004) : Nonimmunized egg yolk powder can suppress the colonization of salmonellatyphimurium, Escherichia coli 0175 : H7 and Campylobacter jejuni in laying hens, Poultry Science, 83(9) : 1497-1506.

Laemmli, U.K. (1970): Cleavage of structural proteins during the assembly of the head of bacteriophage. TL. Nature. 227: 680-685.

Messens, W.; Grijspeerdt, K. and Herman, L. (2005) : Egg shell penetration by salmonella. Worlds poultry science Journal, 61(1) : 71-85.

Mills S.D. and Bradbury W.C (1984) : Human antibody response to outermembrane proteins of C. Jejuni during infection. Inf. And Imm. 43(2), 739-743.

Pei, Z. and Blasser, M.J. (1990): Pathogenesis of C. fetus infections. Role of surface array proteins in virulence in a mouse model. J. Clin. Investig. 85: 1036-1043.

Podungton, P. and Kaneene, J.B. (2002): Campylobacter spp. in human, chickens, pigs and their antimicrobial resistance. Review. Public Health J. p. 161-170.

Rabie, Nagwa, S. (1992) : Studies on Campylobacteriosis in chickens. Ph.D. Thesis Cairo Univ.

Sahin, O.; Kobalka, P. and Zhang, Q. (2003) : Detection and survival of campylobacter in chicken eggs J. of Appl. Microb., 95(5) : 1070-1079.

Shanker S., Lee A. and Sorrell T.C. (1990) : Horizontal transmission of C. jejuni amongst broiler chicks: Experimental studies. Epid. Inf., 104 : 101-110.

Shih, D.Y. (2000): Isolation and identification of enterophathogenic Campylobacters spp. from chicken samples in Taipei. J. Food. Prot. 63: 304-308.

Smibert, R.M. (1984): "Genus Campylobacter" in Bergey's Manual of systemic bacteriology. Ed. By Krieg, N. R. and Holt, J.G. 9th Ed. Williams and Wilkins, Baltimore. Pp: 111-117.

Sobhy, M.M. and Hassan, H.M. (2004): Characterization of Campylobacter species using SDS-PAGE. J. Egypt. Vet. Med. Assoc. 64(4): 281-292.

Thorns, C.J. (2000) : Bacterial food-borne zoonoses. Revue Scientifique Et Technique De L Office International Des Epizooties, 19 (1) : 226-239.

Vargas, A.C.; Costa, M.M.; Vain stein, M.H.; Kreutz, L.C. and Nevis, J.P. (2003): Phenotypic and molecular characterization of bovine campylobacter fetus strains isolated in Brazil. Vet. Microbial. 93(2): 121-132.

Wassenaar, T. and Newell, D.G. (2000): Genotyping of Campylobacter species. Appl. Environm. Microbial. 66: 1-9.

Whyte, P.J.D.C.; McGill, K.; Monahan, C. and O'Mahon, H. (2001): Distribution and prevalence of air borne microorganisms in three commercial poultry processing. J. Food. Prot. 64: 388-391.

Yazdanpanah, Y; Beaugerie, L; Boelle, PY; Letrilliart, L; Desenclos, JC; Flahault, A (2000) : Risk factors of acute diarrhoea in summer - a nation-wide French case-control study. Epid. And Inf. 124 (3) : 409-416.

220








97








66








45





30








20

















14





 Marker        Lane 1     Lane 2








PAGE  
1

