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Summary
During 2009-2010, a survey to isolate thermo-tolerant Campylobacter spp. was carried out in three broiler slaughter plants located in the provinces of Buenos Aires, Entre Ríos and Córdoba, Argentina. Two types of samples were taken at the slaughter plant: 10-15 pairs of caeca and 10-15 livers and spleens. Most livers had an intact gull bladder. A total of 115/245 (47.5%) batches of broilers were found to be contaminated with C. coli or C. jejuni. Nearly twice as much C. coli or C. jejuni were isolated from the caeca contents (82/132, 62.1%) that from organ macerates (33/110, 30%). Seventy (60.9%) isolates were classified as C. coli and 45 isolates (30%) as C. jejuni by means of the sodium hyppurate hydrolysis test. Lior's biotyping scheme and molecular tests are under way to characterize these isolates. 
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Introduction
Campylobacteria, belonging to the group known as thermophilic or thermo-tolerant bacteria, are the most frequent cause of zoonotic diseases transmitted to humans by food, while poorly cooked chicken meat and its by-products are some of the products that are most frequently involved in these food poisoning cases (Suzuki & Yamamoto, 2009). Only humans and primates are susceptible to suffer gastro enteric symptoms because they are caused by a toxin which is very similar to the cholera toxin of the Vibrio cholerae, produced by thermo-tolerant campylobacteria (Ruiz-Palacios et al., 1983). The infection is very common, and occurs as a result of food poisoning. This gastro enteric disease almost always subsides or heals spontaneously within a few days, although, exceptionally, it may lead to severe complications due to septicemia, particularly when they immuno-compromised patients, children, elderly or persons with other concomitant illnesses are affected. Furthermore, these bacteria are recognized as one of the ethiologic agents of Guillan-Barré syndrome, which appears some 2 to 3 weeks after the patient suffers from a severe gastrointestinal infection by C. jejuni (Bart et al., 2008).
In Argentina some cases of infections in humans by campylobacteria from several origins and foods have been reported (Borda et al., 2006). However, there are few studies on the presence of Campylobacter spp. in broiler slaughter houses, Giacoboni et al. (1999) describes a 35% incidence of C. jejuni and only 0.8 per cent of C. coli often in chicken giblets and carcasses that were obtained in shops for sale to the public (Notario et al., 1985). Most of the studies carried out on broilers, in which the isolated species of Campylobacter have been identified, it was found that 80-90% of the examined batches were colonized by C. jejuni, while in the rest C. coli and only occasionally were C. lari isolated (Newell & Fearnley, 2003), while isolates obtained in domestic chickens are far more frequent than those obtained from chickens raised in confinement (Tresierra-Ayala et al. 1995). 

Broiler chickens are very often infected and the peak of intestinal colonization occurs just before the age of slaughter, usually between 42-45 days of life, moment in which the number of thermo-tolerant campylobacteria increases, first due to the stress caused by food withdrawal prior to slaughter, which leads to a change in intestinal flora and, later, due to the stress of confinement in cages and transport that occurs before the birds arrive to the slaughter plant (Keener et al., 2004). Birds are carriers of these bacteria, although they usually do not suffer any illness, reaching 109 Culture Forming Units (CFU) of campylobacteria per gram of feces in the caeca (Newell & Fearnley, 2003). In addition to this, some birds suffer a transient and usually asymptomatic septicemia by which these campylobacteria tend to colonize the liver, organ that shows no lesions except for cases in which immunosupressant factors are associated, causing the previously described "avian vibrionic hepatitis", a currently very rare disease (Terzolo & Catena, 2007). So, when the birds are slaughtered in the slaughterhouses they tend to have the highest number of campylobacteria in the enteric tract, thus contaminating the carcasses during the automated processing at the slaughter plants. Usually, contamination levels ranging from 105 to 108 CFU of campylobacteria per ml are reached in the rinsing liquid of freshly processed carcasses (Keener et al., 2004).
 This study was funded by the project "Support for the Development of Biotechnologies in the MERCOSUR-BIOTECH N ° ALA/2005/017/350" and the Plan of the INTA AESA203941, "Avian Production Diseases" to study the incidence of Campylobacter jejuni and C. coli in fecal matter of caeca and in livers and spleens of broiler chickens from three slaughter plants in Argentina.
Materials & Methods
Sampling
The caeca were collected from the slaughter line and, separately, the livers with gull bladders and spleens at the three slaughter plants, located in the provinces of Buenos Aires, Entre Ríos and Córdoba, Argentina. 10-15 samples of caeca and livers per processed batch of chicken examined were collected . These samples were sent refrigerated in overland transport to the laboratory of bacteriology of INTA EEA in Balcarce; their transport took 2-5 days before they were planted. 

Bacteriological analysis 

Once the samples arrived at the laboratory, feces were extracted from the caeca of each batch of birds and placed in a sterile vial and, separately, the livers, spleens and gull bladder contents were macerated together, i.e., a "pool" of caecal contents was made and, separately, a macerate including a set of the organs of each batch of birds was made. Both “pools” were planted directly Preston agar plates (Bolton & Robertson, 1982) with the addition of 7% of defibrinated and hemolyzed equine blood. The plates were placed in OXOID HP-11 anaerobic jars without catalyst and the air inside the jars was replaced by an atmosphere rich in hydrogen, containing 6% oxygen and 10% carbon dioxide. The jars were incubated on a stove at 42° C for 18-24 hours. 

Characterization of isolates
The cultures, confluent or isolated, with distinctive metallic gloss or mucoid appearance, were sub-cultured in Columbia base agar with the addition of 7% defibrinated bovine blood. Once verified for purity by microscopic observation on phase-contrast and/or smears stained with phenicated carbol fuchsin, these isolates were collected from Columbia blood agar plates, deposited in vials containing a cryogenic medium described by Terzolo et al. (1987). These vials were submerged in liquid nitrogen. The vials were extracted from the nitrogen and, once thawed, the isolates were grown on Columbia blood agar, and the development of the plates was used to determine the capacity of the isolates to hydrolyze the sodium hyppurate using ninhydrin; this test was carried out for phenotype separation of C. jejuni (positive hyppurate) from C. coli (negative hyppurate). All these strains were frozen again and included in the INTA bacterial collection for subsequent biochemical, molecular and pathogenicity studies. 

Results and Discussion
Considering the contents of caeca and organ macerates together, it was found that 115 broiler chickens batches were infected with C. coli or C. jejuni out of a total of 242 batches examined; therefore, thermo-tolerant Campylobacter spp. could be isolated from 47.5% of the samples. Twice as much Campylobacter spp. was isolated from the caeca content (82/132, 62.1%) than from the organ macerates (33/110, 30%). Using the hyppurate hydrolysis test, it was determined that 70 isolates (60.9 per cent) were classified as C. coli, while 45 (39.1%) were classified as C. jejuni. These preliminary results will be completed through the rest of the Lior scheme biochemical tests (1983) in order to determine the biotypes of each species and will be further confirmed through molecular tests to rule out completely the possibility of finding rare strains of C. jejuni which could fail to produce the hyppurate hydrolysis. Table 1 sows comparative data for the caeca and macerates examined and the species of Campylobacter obtained in each of the three slaughter plants in each province. 

Table 1. Campylobacter jejuni / C. coli isolated from the content of saeca and from liver, spleen and gull bladder macerates collected in slaughter plants
	
	Buenos Aires

	Córdoba
	Entre Ríos

	Samples
	Caeca
	Macerates
	Caeca
	Macerates
	Caeca
	Macerates

	% of
isolates
	29/47

(61%)
	14/42

(33%)
	10/20

(50%)
	5/20

(25%)
	43/65

(66%)
	14/48

(29%)

	Campylobacter
	(19) coli
(10) jejuni
	(10) coli
(4) jejuni
	(7) coli
(3) jejuni
	(4) coli
(1) jejuni
	(25) coli
(18) jejuni
	(5) coli
(9) jejuni


In almost all studies performed on chicken and poultry foods from various countries, the frequency of isolation of C. jejuni is greater than that of C. coli; therefore, it is interesting to note that in these studies the ratio between the two species of Campylobacter is inverted. In Argentina, Giacoboni et al. (1999) analyzed carcasses and giblets of chickens in finished products for human consumption and determined that 35% of the samples contained C. jejuni biotype II of Lior (1983) and only 0.8 per cent contained C. coli biotype II. Since in swine, C. coli is naturally more frequent than C. jejuni, while in poultry this ratio is inverted; Suzuki & Yamamoto, (2009) attributed finding a higher incidence of C. coli to a recontamination of chicken meat with pork meat in retail businesses where both foods are processed together. However, this is not the case in this study, since poultry slaughterhouses are used exclusively for processing broiler chickens. 

The methods of isolation could favor a species of Campylobacter more that others. Therefore, in future studies, it is advisable to establish several comparative techniques and analyze more than 1 culture isolate per batch of birds under examination. As almost no articles have been published in regard to slaughter plants in Argentina, more complete studies are necessary. This is particularly important, since the reduction of the high degree of colonization by thermo-tolerant Campylobacter spp. is something that will be required from the poultry industry because soon it will be able to develop new vaccines (Zoete et al., 2007) that are currently in experimental stage. Furthermore, experimental infection models could be developed for broiler chickens to assess the effectiveness of both biological and pharmacological products that reduce or even inhibit colonization by regional strains. 

Conclusions
· Campylobacter was isolated in 45.4% of the chickens batches tested.
· Campylobacter was isolated from 62.1% of the caecal contents and from 30% of the liver, spleen, and gull bladder content macerates.
· Almost 70% of the isolates were characterized as C. coli and only 39% as C. jejuni.
· Further studies are required to deepen phenotypic and molecular characterization and also to assess the ability of colonization of the strains.
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