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Summary 

 
Infections with Salmonella cause significant economic losses in poultry industry but 

at the same time, they are recognized as being frequently involved in food toxiinfections with 
a considerable impact on public health. 

The strains of Salmonella were isolated from broiler chickens, having different 
ages, from poultry farms located in five counties in the Western of Romania, in the period 
2001-2009. 

In bacteriological examinations, a number of 95 strains of Salmonella were isolated, 
most of them being mobile and placed in serogroup D. From the broiler chickens were 
isolated immobile strains of Salmonella too. The strains from serogroups B and C had a 
lower frequency. 
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Infections with Salmonella cause significant economic losses in poultry 

industry but at the same time, they are recognized as being frequently involved in 
food toxiinfections with a considerable impact on public health. 

 
Materials and methods 

 
The investigations were conducted in 18 farms specialized in raising 

broilers and households in the Western part of Romania.  
Laboratory investigations were conducted in the Discipline of Infectious 

Diseases of Faculty of Veterinary Medicine Timisoara and in the county 
laboratories, where it was conducted the serological identification of respective 
Salmonella group. 

Epidemiological examination. In recent years, there were notable losses 
in some broiler chickens farms in the area, leading to lower their economic 
profitability. These losses have alarmed the owners and have determined them to 
make use of veterinary services, especially to appeal to diagnostic laboratories. 

In the epidemiological investigation were pursued:  
- the origin of the disease, mode of spread and the factors that favoured 

the emergence and spread of disease, evolution and dynamics of daily mortality;  
- the origin of chickens, race, age group, exploitation type;  
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- the types of shelters, their location, microclimate shelters, chickens 
density;  

- the quantity of feed given in relation to the physiological needs and feed 
quality;  

- data on the immunological status of livestock, prophylactic disinfection 
method and any preventive treatments.  

The strains of Salmonella were isolated from broilers of different ages from 
poultry farms located in five counties in the Western part of Romania, in the period 
2001-2009. 

Bacteriological examination. Depending on the existing lesions, from 
corpses anatomopathological examined there were sampled: long bone, liver and 
brain, from which were made primary cultured on usual culture medium and 
selective medium Istrati-Meitert and/or Mac Conkey, and also on a differentiation 
medium Salmonella-Shigella (SS), aerobic incubated at 37° C, for 24h-48h-72h in 
the case, then being examined. From the obtained colonies were made smears, 
Gram stained and examined under a microscope. The suspicious characteristic 
colonies were prick out and inoculated on TSI and MIU mediums and/or API 20E 
system, for highlighting other biochemical characteristics. 

Serological examination was performed by rapid seroagglutination 
reaction (RSAR) on the blade. For the reaction were necessary the following 
elements:  

- the antigen represented by a bacterial suspension;  
- the antibody represented by anti-Salmonella somatic polyvalent "O" PO 

ABDEL serum, by anti-Salmonella polyvalent PO CFGH serum and/or sera of group 
A, B, C, D, E.  

After isolation of bacteria, on appropriate solid culture media, colonies are 
pricked out from the surface of culture medium and it is made a suspension in a 
drop of anti-Salmonella standard serum. If the antibodies antigen-specific are 
present in serum, agglutination of bacteria occurs and the reaction is considered 
positive. The agglutination was initially made with anti-Salmonella polyvalent 
serum, to determine membership to the genus Salmonella. If the reaction is 
positive, agglutination was made with anti-Salmonella group serum, to determine 
the Salmonella group from which is the investigated strain. 

 
Results and discussions 

 

Results of epidemiological examination. Epidemiological surveys that 
were carried out both at the start of farm population and growth during had 
revealed the following:  

- the examined broilers came from farms with different farming systems: on 
land, permanent bedding and battery;  

- in each unit there is a variable number of halls, with a capacity depending of 
growth system;  



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (1), 2010 TIMIŞOARA 
 

 139  

- the population of halls was different from one unit to another, with chickens 
derived from incubation stations in the country or with imported chickens (ISSA 
JIVI, Ross 308 and Cobb 500 hybrids);  

- for private households, chickens came from eggs that were collected and 
incubated;  

- in some farms a preventive treatment with antibiotics was applied in the first 
days of life, without making an antibiogram, in advance;  

- losses through mortality varied according to age of the chickens. 
In the period 2001-2009 in the 18 farms, distributed in 6 counties, 

Salmonella strains were isolated from broilers according to the data in Table 1. 
 

Table 1 
Salmonella strains isolated from broiler chickens in the period 2001-2009 

No. of isolated strains  Unit and 
county  

Year  
Poultry farms Households 

Serogroup Serovar  

VHD AR 2001-2009 - - - - 

VHD CJ  2004 2 - Salmonella spp. 
mobile group B S. arizonae 

VHD CS 2004 5  - Salmonella spp. 
mobile group B S. arizonae 

1 - Salmonella spp. 
mobile group D S. enteritidis 2006 

 
- 1 Salmonella spp. 

immobile group D S. gallinarum 

5 - Salmonella spp. 
mobile group D S. enteritidis  

VHD GJ 

2008 
3 - Salmonella spp. 

mobile group C S colindale  

3 - Salmonella spp. 
mobile group C 

S. kambole  
 VHD HD 2008 

2 - Salmonella spp. 
mobile group C S. kortrijk  

2001 7 - Salmonella spp. 
mobile group D S. enteritidis 

2004 20 - Salmonella spp. 
immobile group D S. gallinarum 

2005 - -   

2006 - 1 Salmonella spp. 
mobile group D S. enteritidis 

2007 - 2 Salmonella spp. 
mobile group B S. typhimurium 

VHD TM 

2008 - 1 Salmonella spp. 
mobile group B S. typhimurium 

2001 16 - Salmonella spp. 
mobile group D S. enteritidis FVM TM 

2002 17 - Salmonella spp. 
mobile group D S. enteritidis 
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2004 7 - Salmonella spp. 
mobile group B 

S. arizonae  
S. paratyphi 

2009 2 - Salmonella spp. 
mobile group D S. enteritidis  

TOTAL   90 5   

Legend: VHD -Veterinary Health Department, AR – Arad, CJ – Cluj, CS – Caras-Severin, GJ 
– Gorj, HD – Hunedoara, TM – Timis, FVM – Faculty of Veterinary Medicine.  

 
Looking at the results in Table 1, it can be seen that between the years 

2001-2009 was isolated and typed a total of 95 Salmonella isolates, of which 90 
came from farms of broilers and 5 strains of households. 

It is noted that the largest number of strains of Salmonella was recorded in 
2004, 34 strains respectively, which corresponded with the highest number of 
outbreaks of salmonellosis in broilers from the observation area, that in next year to 
no longer record any outbreak and to no longer isolate any strain of Salmonella in 
chickens, probably as a result of measures taken.  

In the years 2006 and 2007 were only 4 mobile strains and an immobile 
one isolated, so that in 2008 will occur again several outbreaks of which were 
isolated 14 strains of Salmonella, all mobile. 

In the studied interval the following Salmonella infection in broilers were 
diagnosed: pulorosis and paratyphic infections (paratyphosis).  

From a total of 2963 corpses of broilers that were morphopathological 
examined in the Discipline of Infectious Diseases laboratory in the period 2001-
2009, a number of 431 cases were subjected to routine bacteriological examination 
of which were isolated 40 strains of Salmonella.  

In 2002, of the 17 isolated strains, 14 strains were isolated only from one 
farm in several generations of broilers, throughout the entire year, the unit having a 
collaboration contract with Faculty of Veterinary Medicine Timisoara. 

With regard to the serogroup, of all isolated Salmonella strains it can be 
observed that: 17 strains were within the serological group B - S. arizonae, S. 
paratyphi and S. typhimurium, 8 strains in group C - S. kambole, S. kortrijk, S. 
colindale, and 70 strains in group D - S. enteritidis, S. gallinarum. 

In the period under review there were mainly isolated in broilers Salmonella 
strains from serogroup D that a very large number of strains of S. enteritidis (49) 
and a representative number of S. gallinarum (21), of which 20 strains were 
isolated from a single outbreak. 

Results of bacteriological examination. Identified Salmonella strains 
were isolated from broilers, with different ages between 10 and 28 days, and from 
distinct morbid entities. All 95 Salmonella strains were isolated from bone marrow 
and/or internal organs, and from corpses with septicaemical form of salmonellosis 
respectively.  

For Salmonella isolation from pathological material in broilers, when it was 
assumed the presence of Salmonella in pathological material, it was used a sodium 
selenite enrichment medium.  
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On TSI medium, all strains fermented glucose with or without production of 
gas and did not ferment lactose. A total of 14 strains of Salmonella serogroup B 
and 6 strains of Salmonella serogroup C produced hydrogen sulphide (H2S). 

On MIU medium, of the 68 tested Salmonella strains, a total of 49 were 
mobile, being placed in serovar S. enteritidis, belonging to serogroup D. Indole test 
and urease test were negative, a total of 21 Salmonella strains belonging to 
serogroup D were immobile, being placed in serovar S. gallinarum.  

On the API 20E system were not registered deviations of the biochemical 
behaviour of the isolates from broilers to the species of Salmonella that have been 
classified. Strains tested on this system belonged to serogroup D. Some strains were 
serotyped at Cantacuzino Institute Bucharest. The 20 strains of Salmonella immobile 
present in Timis county, isolated, identified and serotyped at VHD (Veterinary Health 
Department) Timis, belonged to the species Salmonella gallinarum and they were 
isolated from a single outbreak of typho-pulorosis in chickens aged 22 days. The strain 
isolated from Gorj county proved to be Salmonella gallinarum too. 

Serological examination by RSAR has obtained the following results:  
- 17 Salmonella strains have agglutinate with serum anti-Salmonella Po 

ABDEL and serogroup B.  
- 68 Salmonella isolates have agglutinate with serum anti-Salmonella Po 

ABDEL and serogroup D, among which a total of 21 strains were immobile and 49 
mobile.  

- 8 strains of Salmonella have agglutinate with serum anti-Salmonella Po 
CFGN and serogroup C. 

Serological identification of the group was made in the laboratory and the 
classification into serovar was performed to the Institute for Diagnostic and Animal 
Health Bucharest, with subsequent confirmation of the Cantacuzino Institute Bucharest. 
Of the 95 Salmonella strains isolated by us, during the years 2001-2009, 90 isolates 
were from intensive farming system of broilers and 5 strains were isolated from the 
extensive system. They were classified as follows: 17 strains in serological group B 
(18%), 8 strains in group C (8%) and 70 strains in serological group D (74%). 

Our results are similar to those of the literature, which indicated that the 
most common isolates were strains of serogroup D, with a rate of 70% of total 
isolates. Serogroup C strains were isolated in 26.6% and the proportion of 
serogroup B was 3.3% (4).  

Of the 8 serovars identified by us S. enteritidis serovar has been reported 
as dominant - 49 strains followed by S. gallinarum -21 strains and S. arizonae -13 
strains. 

Following their investigations Tatu-Chitoiu et al. have noted that in 
Romania, between 2001 and 2005, serovar enteritidis was the most frequently 
isolated - 43.30%, serovar gallinarum - 19.90%, serovar typhimurium - 4.95% and 
serovar djugu – 1.25%. Serovar djugu was isolated for the first time in Romania at 
a farm in Braila County, in 2005, and experienced a relatively low dispersion in 
birds (3).  
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In the Eastern part of Romania, isolated Salmonella strains from birds were 
S. Saint-Paul - 4 strains, S. enteritidis - 3 strains, S. typhimurium - 3 strains, S. agona 
- 2 strains, S dublin -1 strain, S. djugu - 2 strains and S. inganda -1 strain (1).  

In another study MOLLA et al. indicate that the 23 strains of Salmonella 
isolates were classified into the following serovars: Salmonella gallinarum (16), 
Salmonella enteritidis (5), Salmonella typhimurium (1) and Salmonella worthington 
(1). Dominance was highest for serovars S. gallinarum 69.6%, followed by S. 
enteritidis of 21.7% (2). 

 
Conclusions 

 
Following our research were diagnosed Salmonella infections caused by 

mobile and immobile Salmonella, both in poultry farms and traditionally system of 
growth.  

By the bacteriological examinations were isolated a total of 95 strains of 
Salmonella, most mobile and assigned to serogroup D, but in chickens were also 
isolated immobile strains.  

Strains belonging to serogroups B and C had a lower frequency.  
All isolates had characteristic biochemical properties of the genus 

Salmonella and serogroup, without being isolated biochemical mutants.  
In addition to commonly isolated serogroups were also isolated the strains 

belonging to some serovars considered as exotic (S. kambole, S. kortrijk, S. 
colindale) until not long ago in Romania.  

Isolation of the strains belonging to these exotic serovars results from 
poultry material trade that ensures the dissemination of the strains on large 
geographic areas. 

 
References 

 
1. Hirsu Doina-Anca, Cercetari privind paratifozele aviare – Teza de doctorat, 

Iasi, 2007. 
2. Molla, B., Mesfin, A., Alemayehu, D., Multiple antimicrobial-resistant 

Salmonella serotypes isolated from chicken carcasses and giblets in Debre 
Zeit and Addis ababa, Ethiopia. Ethiop. J. Health Dev., 2003, 17, 131-149.  

3. Tatu-Chitoiu Doina, Ciontea, Adriana Simona, Cosman, Marian, Ionescu, 
G., Stanca R., Negut M. - Serotipuri de salmonella izolate de la pasari în 
Romania în perioada 2001-2005, Buletin informativ, 2006, 3,17, 25-29.  

4. Zahraei Salehi, T., Mahzounieh, M., Saeedzadeh, A. - The isolation of 
antibiotic-resistant salmonella from intestine and liver of poultry in shiraz 
province of Iran, International Journal of Poultry Science, 2005, 4, 5, 320-322.  

 


