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The anti-Salmonella specific antibodies could be used in food and feedstuffs for the 
control of the salmonellosis, with large applications. The emphasize of the ”in vitro” 
effect of the specific anti-Salmonella antibodies on the development of Salmonella 
gallinarum culture was the aim of our paper. The use of the specific anti-Salmonella 
antibodies reduces the bacterial development.   Due to the agglutination on the 
antibodies from the culture media, the bacteria have lower mobility and low 
opportunitry to rach the nutrients. It determines the inhibation or reducing the 
bacteria multiplication. The addition of the specific antibodies inhibates the 
development of the salmonella and reduces the risk of salmonellosis, if they are used 
as food or feed additives.   
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Introduction 

 
The high incidence of foodborne salmonellosis outbreaks has posed a 

threat to public health and has remained an a important issue to be solved. 
Salmonella can cause a spectrum of pathological conditions such as gastroenteritis 
and bacteraemia in humans by the mechanism of invasion, multiplication in, and 
penetration of the intestinal epithelium.. Chicken egg yolk antibodies (IgY), which 
is practical for large-scale food or feed production, may serve as a potent 
salmonellosis-control measure, suggesting multi-faceted applications.  
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Materials and Methods 
 

The possibility of large scale use of the specific anti-Salmonella antibodies, 
from poultry eggs in food and feedstuff as salmonellosis control measure with 
multiple applications, was the concept we based our research. The emphasizing of 
in vitro effects of the specific anti-Salmonella antibodies on the development of the 
Salmonella gallinarum culture was the aim of our study.  
Preparation of the bacterial culture 
Salmonella gallinarum strain from the collection of DSV Cluj was used in order to 
test the inhibition of the bacteria growth. The culture was seed on SS-agar Difco 
differentiation media. After 24 hours incubation of the plates with Salmonella 
dispersions, the nutritive bullion was added, and homogenization of the cultures on 
the plates was performed. A germ suspension was finally obtained. The suspension 
density was spectrophotometrically determined at 600 nm wave length using 
Eppendorf spectrophotometer. The value of 2x107 CFU/ml was obtained. 
Determination of the curve of bacteria development  
2 ml of the prepared culture was mixed with 2 ml nutritive bullion and incubated 
for 24 hours at 370C. The turbidity of the culture was photometrically determined 
at 600 nm wave length at one hour intervals up to the stationary phase of the 
culture development. 
Preparation of  antibodies 
In order to test the influence of the specific anti-Salmonella antibodies on the 
development curve of bacterial cultures, the isolation of specific antibodies from 
eggs from Salmonella gallinarum immunized hens, and isolation of the polyclonal 
antibodies from eggs from not immunized hens, was necessary. 
Laying hens immunized with Salmonella gallinarum 9R for 10 weeks by 
application of 4 immunizations were used for producing anti-Salmonella 
polyclonal antibodies.The hens were initially intramuscular inoculated with 200μl 
Tiforomvac vaccine containing 2 x 107CFU/Salmonella gallinarum 9R strain, 
vaccine dose. Aluminium hydroxide was added as adjuvant, and 3 other 
immunizations were performed at 2 weeks interval. Eggs were collected daily and 
stored ad 40C until used. 

The eggs obtained from he immunized hens (after 42 days from the first 
immunization) were used for obtaining specific antibodies. Eggs from not 
immunized hens were used in order to obtain polyclonal not specific antibodies. 

The determination of the IgY total quantity was performed after their 
isolation using the method of water dilution and precipitation with ammonia 
sulphate. The water dilution method was used to retain most of the lipids in the egg 
yolk pellet while recovering IgY in the supernatant after centrifugation. The plasma 
proteins were also separated from the granular proteins since the egg yolk granules 
were found to aggregate with dilution. The livetins, including γ-livetin (IgY), in the 
supernatant were then recovered by centrifugation.  

The resuspension of the antibodies was performed in minimum volume of 
1% NaCl solution. The quantity of antibodies was photometrically determined at 
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280 nm wave length. Values of 20.50 mg IgY/ml yolk in eggs from immunized 
hens, and 15.65 mg IgY/ml yolk in eggs from not immunized hens, respectively, 
were recorded.  The specific antibody titre of the eggs from the immunized hens 
was determined from immunoglobulin extract, using the slow agglutination 
reaction in tubes, micro-method. The titre was of (log2) 9.00 corresponding to 
1/541 dilution. 
Determination of the bacterial growth curve incubated in presence of antibodies 
2 ml of the suspension of isolated specific and not specific, respectively, antibodies 
were added to an equal quantity of previously obtained Salmonella gallinarum 
culture. After mix, the mixture was incubated at 37oC. During incubation, samples 
of 100 μl each were taken at 0, 2, 4, 6 and 8 hours from the beginning of the 
incubation. The harvested samples were placed on SS solid isolation media and 
incubated 24 hours at 37oC for determination of viable bacteria (CFU/ml). Three 
successive dilutions of each sample were seed, three plates for each dilution. The 
number of developed colonies is corrected with the dilution factor and number of 
colonies forming unit / ml is obtained. 

 
Results and Discussions 

 
The results of growing and multiplication of bacteria in a nutritive medium 

represents the microbial culture. The multiplication velocity is genetically 
determined and depends on the bacterial specie. Within specie, the multiplication 
velocity depends on environmental factors (optimal factors decrease the 
multiplication time). The environmental temperature is the most important, 
followed by moisture, pH, presence or absence of competitor microorganisms in 
environment. Due to these factors, the study of the multiplication rhythm and 
dynamics of the multiplication are performed on artificial culture media, resulting 
pure cultures. 

It is not surprising that many reports have shown the bactericidal effects of 
specific antibodies in the presence of phagocytes or complement, which resulted 
from antibody ability to opsonize bacteria for phagocytosis or activate complement 
for lysis. More notable are subsequent studies showing that antibodies by 
themselves were inhibiting bacterial growth or killing bacteria. Specific 
monoclonal antibodies directed against particular molecules on the bacterial 
surface have bacteriostatic and bactericidal effects in vitro. These results could be a 
rationale for using IgY to evaluate its ability to exhibit the same effect although 
IgY is a polyclonal antibody. 

The research concerning the evaluation of the bacterial growth curve 
incubated with antibody solutions shows an inhibitory action of anti-Salmonella 
specific antibodies on the growth of the bacteria incubated in liquid media. The 
mechanism of growth inhibition by antibodies is not precisely understood. 
Agglutination, which is the interaction between antibodies and particulate antigens 
resulting in visible clumping, may be one mediator of growth inhibition; bacteria 
completing with each other in large aggregates conceivably grow more slowly than 
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their free-swimming, single counterparts. However, agglutination may not be an 
important mediator of growth inhibition since the steric hindrance of two Fab arms 
of IgY precludes the cross-linking of bacteria. Binding of antibodies to certain 
specific components on the bacterial surface may be crucial mediator. Outer 
membrane protein, lipopolysaccharides, flagella and fimbriae could be categorized 
into these components. It is hypothesized that cell surface components can easily 
be recognized and bound by antibodies. This binding may lead to the impairment 
of biological functions of those components which play an essential role in the 
bacterial growth. The growth inhibitory property of IgY may encourage IgY to be 
applied in food preparation to confer novel protection from Salmonella and reduce 
the risk of outbreak caused by contaminated foods with those pathogens. 

Table 1. 
Development of bacteria in solid culture media 

(log10 CFU /ml) 
Time (hours) IgY  

specific
IgY  

non-specific
0 6.47 6.60 
2 6.60 6.69 
4 7.84 7.90 
6 7.90 8.84 
8 7.95 9.47 

 
The evolution of Salmonella gallinarum culture incubated with non-

specific (control) antibodies develops according to bacterial type. The antibodies 
had no effect on the bacterial development during both log and exponential phases.  

The development of the Salmonella gallinarum culture incubated with 
anti-Salmonella specific antibodies recorded a different evolution compared to 
control. In this case, the bacterial growth was reduced during the interval 4-8 hours, 
especially. The number of CFU after 6 hours of incubation, compared to values 
obtained at 4 hours of incubation show only 0.06 log10 CFU /ml in sample 
incubated with specific antibodies, while in control the number of viable cells is 
1.06 log10 CFU /ml. This tendency was also recorded after 8 hours of incubation, 
when compared to previous stage, the number of viable cells is only 0.05 log10 
CFU /ml in trial and 0.63 log10 CFU /ml in control. 
The following graph emphasizes the evolution of both bacterial cultures, and shows 
the values obtained after CFU/ml counting. 
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Figure 1. Graphic representation of bacterial growth curves incubated with anti-
Salmonella specific or not specific antibodies (control). 

 
After the lag phase which lasts about 2 hours, an exponential growth was recorded. 
This exponential growth lasts for 8 hours for the culture incubated with not specific 
antibodies and recorded the value of 9.47 log10 CFU/ml, while in culture incubated 
with anti-Salmonella specific antibodies, this exponential phase stops after 4 hours 
when values of 7.84 log10 CFU/ml were recorded. It was followed by a stationary 
phase when the number of bacteria/ml remained relatively constant within the 
interval 4-8 hours, and values of 7.95 log10 CFU/ml were recorded in final. 

As a result, Salmonella specific antibodies were found to inhibit the growth 
of homologus Salmonella bacteria in a liquid medium. The mechanism by which 
antibodies can suppress bacterial growth is not clearly understood. The 
agglutination of bacterial cells cross-linked by antibodies may be one of mediators 
to cause the growth inhibition of bacterial cells clumping together may have less 
motility and opportunity to take nutrients and proliferate than free motile single 
bacterial cell. There may be other reactions between IgY and bacteria to cause the 
grow inhibition of bacteria than the agglutination reaction. The specific binding of 
IgY to bacteria appears to be involved in bacterial growth inhibition. Particular 
components expressed on the bacterial surface, which are crucial factors for the 
bacterial growth may be recognized and bound by related polyclonal antibody, 
IgY. This binding may block or impair the function of growth related bacterial 
components and lead to bacterial growth inhibition. 

 
Conclusions 

 
The use of anti-Salmonella specific antibodies reduces the bacterial 

development. The agglutination of the bacteria by the antibodies from the culture 
media determines the decrease of their mobility and fewer opportunities to reach 
the nutrients. This inhibits their multiplication, or it is not performed in the same 
rhythm as free cells. 
The addition of specific antibodies inhibits the Salmonella development and 
reduces the risk of salmonelliosis if they are used as food or feed additives. 
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Anticorpii specifici anti-Salmonella pot fi utilizaţi în  controlul salmonelozelor, cu largi 
aplicaţii. Scopul acestei lucări a fost evidenţierea efectului  pe care anticorpii specifici 
anti-Salmonella  îl au ”in vitro” asupra dezvoltării unei culturi de  Salmonella gallinarum . 
Utilizarea anticorpilor specifici anti-Salmonella reduc dezvoltarea bacteriană. Datorită 
aglutinării realizate de anticorpi, bacteriile au o mobilitate mai scăzută şi o oportunitate 
mai redusă de a utiliza nutrienţii fapr ce duce la o reducere a multiplicării bacteriene. 
Adiţionarea anticorpilor specifici inhibă dezvoltatea salmonelelor şi reduce riscul apariţiei 
salmonelozelor dacă sunt unilizaţi ca aditivi alimentari sau furajeri.   
Cuvinte cheie:  IgY, inhibarea multiplicării bacteriene, Salmonella gallinarum 
 
 


