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INTRODUCTION

Salmonellosis is one of the most widespread enteric infections and bacterial toxic infections of humans. It is caused by bacteria of genus Salmonella. The alimentary tract of animals and birds is considered to be the natural habitat of these bacteria from where they are passed into the soil, feed, water, waste waters, dust particles as well as foodstuffs. Humans are usually infected through ingesting contaminated food products, mostly poultry meat, pork, eggs, confectionary and other products.

Annually, more than a million cases of salmonella sickness are registered in the world. Despite the fact that salmonella-caused diseases have been known since long ago and numerous successful investigations have been conducted concerting its microbiological, epidemiological and clinical characteristics, new salmonella outbreaks are being registered not only in the developing countries but also economically developed countries in Europe and North America [15].

The salmonellosis morbidity among humans continues to persist as a topical problem also in Latvia. Annually, 20 – 40 cases per 100 000 inhabitants get registered on the average. A sharp increase of salmonellosis incidence was registered in 1989: 126 cases per 100 000 inhabitants. Although the salmonellosis morbidity in Latvia has decreased over the last five years, nevertheless, several hundreds of cases still are registered each year. According to data of the Public Health Agency, between 2002 and 2006, 725 cases of Salmonellosis on the average have been registered annually. [14]. 

The most widespread serotypes causing disease in Latvia are S.Enteritidis and S.Typhimurium. The number of cases caused by S.Enteritidis largely prevails: in 2004, it was 85.8%, while in 2005 - 83.4%, 2006.gadā - 89.9%, of the total number of cases while the number of cases among humans caused by S.Typhimurium was 4.8% in 2004, 8.8% in 2005, and 4.4% in 2006. [14].
Analysing data of National Diagnostic Centre of the Food and Veterinary Service (FVS NDC) on salmonella incidence in food products, it is established that the dominating serotype in Latvia is S.Enteritidis, found in 69.7% of cases in 2004, 50.8% of cases in 2005 and in 67.9% of cases in 2006.

Comparing the salmonellas isolated from the animal population in FVS NDC, in the period of 2004 – 2006, it is concluded that in 94.2% of cases salmonellas have been isolated from the pathologic material and faeces of poultry. Also among poultry, the serotype S.Enteritidis prevails reaching 47.1% in 2004, 94.0%, in 2005 and 92.5% in 2006 of all isolated salmonellas.

The purpose of the present research is establishment of incidence of the salmonellosis agents in commercial layers’ farms over the whole country on the primary production stage, establishment of serotype and phage type and antimicrobial resistance of salmonella isolates obtained in the research process as well as the analysis of the prevalence of genus salmonella microorganisms in " the hazardous products - eggs" not intended for industrial processing. The pathways of egg contamination with salmonella over packaging, storage, transportation and distributions stages remained outside the purpose of the present research.

For accomplishment of the above purpose, the following targets are set forth: 

· Performance of salmonella research on different stages of the primary production by making use of the latest approbated methods of microbiological investigations; 

· Determination of salmonella sensitivity to pharmaceuticals;

· Analyse the situation in country and issue salmonella control recommendations.

MATERIALS AND METHODS

Samples

The research has been conducted from May 2007 to August 2008. The paper was developed at National Diagnostic Centre of Food and Veterinary Service. The materials for research were sourced from all commercial layers’ farms registered in Latvia. Small farms producing eggs for the own consumption were not included in the scope of this research.

All farms included in the research were attributed the same principle of collecting the material: 
1. young birds 2 weeks before the start of the laying cycle; 
2. three times within the laying season; and 
3. 4 weeks before the end of the laying season. 
At every time of material collection, samples of faeces, dust, eggs for human consumption and fallen birds were taken from each flock. All materials were transferred to the laboratory and testing started within 24 hours of the sample collection. 

Samples of faeces:

Two types of samples were taken from the free-range poultry farms:

1. pooled samples of faeces formed of separate increment samples of fresh faeces of a size at least 1g, drawn at random from different locations at the poultry house, the size of the pooled sample 200-300 g; or

2. boot swabs or „socks” used for drawing of the faeces/wet bedding material sample from the surface of the floor; boot swabs or „socks” made of the moisture absorbing material; walking on the floor for at least 100 m.

In farms where poultry is kept in battery cages, the pooled samples of faeces were taken from the manure transporters, scrapers and manure pits; for the pooled sample faeces were taken by hand from at least 20 different locations; size of the pooled sample 200-300 g.
Dust Samples:

Dust samples have been drawn from several surfaces in poultry house most expected to have accumulated dust: ventilation system, partition walls, egg transporters and other horizontal surfaces. Size of the pooled sample: 250-300g. 

Egg Samples:

Samples from eggs for human consumption were taken from laying nests or the egg transporter, assembling 10 fresh eggs in one pooled sample.

Dead birds:

In case of presence of the dead birds at the time of sampling, they have been drawn at random as testing material.
Testing and Identification

The method of the classic bacteriology has been used for salmonella detection in the testing material based on LVS EN ISO 6579/A1:2007. The Standard foresees 18 hours incubation in a non-selective enrichment culture medium and the use of MSRV (Semisolid Modification Rappaport-Vassiliadis Medium with novobiocin) as the selective culture medium In case of suspicious colonies (Figure 1); biochemical tests were used for salmonella identification. 

The preparation of the testing material for investigation:

As different sites were used in this research, different sample preparation methods were used for each type of the research sites.

Boot swabs or „socks” and 25 g of faeces were placed in 225 ml BPW (Buffered Peptone Water), homogenized and incubated at +370C - +380C for 18 - 20 hours. Subsequently the assay method was applied.

50 g of the pooled dust sample drawn for testing were placed into the 50 ml BPW, homogenized for 10 – 15 min and subsequently 50 g of the obtained mixture was transferred to 200 ml BPW, incubated at +370C - +380C for 18 - 20 hours, followed by the application of the assay method.
Investigations of eggs for human consumption. Two trials carried out in respect of each pooled egg sample for establishment of the contamination pathway:

1. detection of external contamination– egg surface swabs with a sterile cotton wool plug wetted in BPW. Plugs with swabs from 10 eggs were placed in 90 ml BPW, then incubated at +370C - +380C for 18 - 20 hours. Subsequently, the assay method was applied.

2. detection of vertical contamination, i.e., transovarian contamination – the content of eggs placed in a sterile vessel. The aggregate of one sample from all eggs was slightly homogenized in a uniform consistency, 25 g of the suspension transferred to 225 ml BPW, placed for incubation at +370C - +380C for 18 - 20 hours. Subsequently, the assay method was applied.

For testing of the dead layers, bits of parenchymatous organs were taken from the cadavers (heart, lungs, liver, spleen, kidney) and the reproductive system, placed in BPW in appropriate quantity to obtain the proportion 1:10, post homogenization incubated at +370C - +380C for 18 - 20 hours. Subsequently, the assay method was applied.

Salmonella assay and identification:

[image: image1.emf]After an overnight incubation of the enrichment culture medium, 0.1 ml of suspension is transferred to surface of MSRV agar, placing there  3 drops at identical distances. The inoculated MSRV media were incubated at +41.5±10C, for 24±3 hours.

In case of the salmonella presence, light turbid areas are formed around the inoculated drops the diameter of the drops has enlarged (Figure 1.). If the inoculated drops have not changed their colour within 24 hour incubation, the media are incubated repeatedly at +41.5±10C for another 24±3 hours.

Evaluating the post-incubation changes in MSRV culture medium, the largest and least light transparent point is selected. In the further course of research, two selective culture media are used: XLD (xylose lysine deoxycholate agar) and BG agar (Brilliant Green agar).

The media were incubated at +37±10C, for 24±3 hours. Different biochemical tests: triple sugar/iron agar, urea agar, L-lysine decarboxylation medium and the semi liquid Hiss’ agar with glucose were used for the identification of cultures obtained as the result; the results were interpreted after the incubation.

Figure 1. MSRV. Characteristic salmonella colonies. 
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