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ABSTRACT 
 

   In the present study we investigated the pathogenicity of the isolated salmonellae to one day old specific pathogen 

free (SPF) chicks. The selected isolates were based on the most antibiotic resistance strains. The antimicrobial 

susceptibility test revealed that 46% of the isolated salmonellae were resistant to amoxicillin, 52% to ampicillin, 46 % 

to cefotaxime, 86% to ciprofloxacin, 82% to clindamycin, 64% to doxycycline, 74% to erythromycin, 62% to 

gentamicin, 96% to lincomycin, 54% to neomycin, 92% to norfloxacin, 22% to oxytetracycline and 18% to 

streptomycin. Two hundred and ten, one day old SPF chicks were used to determine clinical signs and mortality 

caused by Salmonella isolates; Newport, Kentucky, Enteritidis, Infantis, Derby and Typhimurium isolated from broiler 

poultry flocks. Re isolation of salmonellae was done from dead birds of each groups, (samples taken from each dead 

chick were liver, heart, spleen and intestine samples). Every week, 5 serum samples were taken randomly from each 

group for serological test to determine salmonella antibody for each serotype.  
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INTRODUCTION 

 

Avian salmonellosis is an inclusive term designating 

a large group of acute and chronic diseases of poultry 

caused by any one or more member of genus Salmonella 

under the family Enterobacteriaceae. However, particular 

Salmonella serovars may be encountered more frequently 

in one country than the other (Capita et al., 2003, 

Liljebjelke et al., 2005, Shah DH et al., 2017 and Salem 

Soliman et al., 2018).  

For the pathogenesis of salmonellosis in poultry, 

Rajashekara et al. (2000) reported that Salmonella species 

enter the host by invading the gastrointestinal mucosa. 

Skov et al. (2002) and El-Sheikh (2007) investigated the 

pathogenicity of the isolated salmonella to one day old 

SPF chicks, through inoculation into the crop using a 

concentration of 108 cfu/ml. 

 
MATERIALS AND METHODS 

 

Strains: Salmonella isolates; S. Newport, S. Kentucky, S. 

Enteritidis, S. Infantis, S. Derby and S. Typhimurium 

isolated from broiler poultry flocks. The procedure for 

isolation and identification of Salmonellae were 

conducted according to the International Organization for 

Standardization, Geneva, Switzerland (2007). 

 

Antimicrobial susceptibility test 

The antimicrobial susceptibility test of the Salmonella 

isolates was tested against the 13 antibacterial discs from 

(Oxoid, Hampshire, UK): amoxicillin (AX, 25 µg), 

ampicillin (AM, 10 µg), cefotaxime (CTX, 30µg), 

ciprofloxacin (CIP, 5 µg), clindamycin (DA, 2 µg), 

doxycycline (DO, 30 µg), erythromycin (E, 15µg), 

gentamicin (CN, 10µg), lincomycin (L, 2 µg), neomycin 

(N, 30 µg), norfloxacin (NOR, 10 µg), oxytetracycline (T, 

30 µg) and streptomycin (S, 10 µg). The disk diffusion 

technique was applied according to Finegold and Martin 

(1982). The results were interpreted according to in 

(NCCLS) (2002). 

 
Chicks 

Two hundred and ten one day old, Specific Pathogen 

Free (SPF) chicks were obtained from Kom oshim SPF 

  
 

Cite This Article as: Soliman S, Seida AA, El-Fakar SZ, Youssef YI and El-Jakee J, 2020. Pathogenicity of avian 

salmonellae in specific pathogen free chicks. Int J Vet Sci, 9(1): 36-41. www.ijvets.com (©2020 IJVS. All rights 

reserved)

mailto:dr.vsalem@gmail.com
mailto:dr.vsalem@gmail.com


Int J Vet Sci, 2020, 9(1): 36-41. 
 

 37 

farm, El Fayuom Governorate, Egypt. The chicks were 

vaccinated against Newcastle Disease (ND) (Hitchner B1- 

MSD Company, Intervet, Cairo, Egypt) at day 7 and against 

Infectious Bursal Disease (IBD) (D78-MSD Company, 

Intervet, Cairo, Egypt) at day 14. The chicks were provided 

with a commercial starter broiler chicken ration (Cairo feed 

poultry company, Cairo, Egypt-23% protein). Feed and 

water were provided ad libitum in each pen.  

 

Experimental design 

The chicks were divided into 7 equal groups, 30 

chicks for each. The experiment was carried out for 21 

days at the experimental unit in the Poultry and Rabbit 

diseases department at the Faculty of Veterinary 

Medicine, Cairo University, Giza, Egypt each group was 

housed in separated experimental pen.  

Chicks care as well as experimental protocols was in 

compliance with guidelines of ethical standards released 

by Cairo University policy on animal care and use. All 

efforts were made to minimize the numbers of birds and 

their suffering in this study through following the 

guidelines on laboratory animal care and use. 

Each chick of 6 groups was inoculated with 0.5 ml of 

broth culture containing 1x 108 CFU/ml of each serotype 

by crop gavage at one day old. The remained group was 

kept as un-inoculated control group According to 

Ripabelli et al. (1999) colony count prepared by one 

hundred micro liter from the overnight culture was 

serially diluted (10 fold) in sterile saline and plated onto 

the plate count agar (Oxoid Hampshire, UK cat # cm 

463).The total colony count was calculated according to 

the formula (Colonies / 100mL=Number of colonies X 

100/Volume of sample filtered). 

The chicks were observed daily for clinical signs and 

mortality. All chicks were weighted individually at day 7, 

14 and 21 post inoculation.  Re isolation of salmonella 

was done from dead birds of each groups, (samples taken 

from each dead chick were liver, heart, spleen and 

intestine samples).     

Every week, 5 serum samples were taken randomly 

from each group for serological test to determine 

salmonella antibody for each serotype using ELISA 

(BioChek, Hounslow. London UK Ltd.) and polyvalent 

sonicated salmonella (S.Newport, S.Kentucky, S.Derby 

and S.Infantis) antigens (Barrow, 1992). 

Randomly re-isolated microorganism was isolates 

taken from each group to apply re serotyping 

(confirmatory test). 

 
RESULTS 

 

The antimicrobial susceptibility of the isolated 

salmonella organisms was revealed that the most resistant 

was 96% to Lincomycin and lowest resistant to reach 18% 

to Streptomycin (Table 1). Then following to the 

experimental infection with the isolated salmonella 

organisms, it was showed that at 7 days post infection ,the 

lower body weight recorded in the groups infected with S. 

typhimurium and S. kentuky was (67.69 gm/ chick), also at 

14 days post infection the lower body weight was 

recorded in S. typhimurium (110.91 gm/ chick), Finally at 

21 days post infection the lower body weight was 

recorded also  in S. typhimurium (166.67 gm/ chick) at 

(Table 2), with referring to the mortality rate in the 

different bird groups was very high (Table 3) only in the 

acute stage through the first week after inoculation (Table 

4, 5, 6), however that all of the examined samples were 

negative for measurable antibody titers (Table 7) against 

the inoculated salmonella organisms except those 

obtained from chicks inoculated with S. typhimurium at 

different intervals. 

 
DISCUSSION 

 

The antimicrobial susceptibility of the isolated 

salmonella organisms was tested and table 1 revealed that 

46% of the isolated salmonella organisms were resistant 

to amoxicillin, 52% to ampicillin, 46% to cefotaxime, 

86% to ciprofloxacin, 82% to clindamycin, 64% to 

doxycycline, 74% to erythromycin, 62% to gentamicin, 

96% to lincomycin, 54% to neomycin, 92% to 

norfloxacin, 22% to oxytetracycline and 18% to 

streptomycin. Variable results were reported by other 

authors Lianes et al. (1999) concluded that 42.5% of the 

isolated salmonella serotypes were resistant to 

amoxicillin. Moreover, Urumova et al. (1998) reported 

that 65-90% of salmonella isolates were resistant to 

ampicillin, and erythromycin, and 10% were resistant to 

streptomycin. In addition, Duarte et al. (2009) found that 

73.7% and 31.6% of the isolated salmonella were resistant 

to streptomycin and tetracycline respectively.  

Tangkawattana et al. (2009) mentioned that the 

highest incidence of resistance was for tetracyclin 59.2%, 

followed by amoxicillin 36.7%, ciprofloxacin 32.7%, 

gentamycin 18.4% and norfloxacin 16.3%. 

For the pathogenesis of salmonellosis in poultry, 

Rajashekara et al. (2000) reported that salmonella species 

enter the host by invading the gastrointestinal mucosa. 

Skov, et al. (2002) and El - Sheikh (2007) investigated the 

pathogenicity of the isolated salmonella to one day old 

SPF chicks, through inoculation into the crop using a 

concentration of 108 cfu/ml. 

Table 2 reveals the body weight of different bird 

groups following experimental infection with the isolated 

salmonella organisms. The table showed that at 7 days 

post infection, the lower body weight recorded in the 

groups infected with S. typhimurium and S. kentuky was 

(67.69 gm/ chick), while the highest body weight, was 

recorded in uninoculated group (77.59 gm/chicks). It 

could be concluded that the mean body weights were 

reduced to 12.8% in the inoculated 2 groups in 

comparison with the uninoculated control group. While at 

14 days post infection the lower body weight was 

recorded in S. typhimurium (110.91 gm/ chick), while the 

highest body weight was recorded in the uninoculated 

group (131.11 gm/chicks), with marked decrease about 

15.4%. Finally, at 21 days post infection the lower body 

weight was recorded in S. typhimurium (166.67 gm/ 

chick), while the highest body weight recorded in the 

uninoculated group (197.2 gm/chicks), with marked 

decrease about 15.48%. The study results were agreed 

with those reported by Dhillon et al. (1999), Dhillon et al. 

(2001) and Parimal et al. (2001) who mentioned that  all 

inoculated chicks with different salmonella serotypes 

showed marked decrease in the mean body weight 

compared with the un- inoculated control group.   
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Table 1: Results of antibiotic sensitivity. 

Isolate 

No. 

Serotype Ax Am Ctx Cip Da Do E Cn L N Nor T S Sensitivity 

Percentage 

1 S.Enteritidis s* s s int* r* r r s int s r s s 7/13=54% 

2 S.Enteritidis r r s s r s s int int s int s s 7/13=54% 
3 S.Kentucky r r s int r int s r int int r s s 4/13=31% 

4 S.Enteritidis int s s r r int r s int int int s s 5/13=38% 
5 S.Enteritidis r r s r r s r s int s int int s 5/13=38% 

6 S.Enteritidis s s s int s s r s int int r s s 8/13=62% 
7   S.Newport r r r int int s int s int int int s s 4/13=31% 

8 S.Enteritidis s int r int r int r int int s s s s 5/13=38% 
9 S.Enteritidis s s s int int int r s int int int s s 6/13=46% 

10 S.Newport s s r int r r r int int int int s s 4/13=31% 
11 S.Enteritidis s s int int s r r s int s s s s 8/13=62% 

12 S.Enteritidis s r s int r int int s int int r s s 5/13=38% 

13 S.Newport r r s s r s s int int s s s s 8/13=62% 
14 S.Enteritidis s s r int r s int r int int s s r 5/13=38% 

15 S.Enteritidis r r s int r int s s int s r s s 6/13=46% 
16 S.Enteritidis r r s int r s s int int s int s s 6/13=46% 

17 S.Newport int s int int r int int int r s r s int 3/13=23% 
18 S.Enteritidis s s r int s r r s int s int s r 6/13=46% 

19 S.Enteritidis int r r int s s s s r s r s s 7/13=54% 
20 S.Enteritidis s s s s r int r s r int int s s 7/13=54% 

21 S.Enteritidis s s r int r r r int r s int s s 5/13=38% 
22 S.Enteritidis s s r r s int int int r s r s s 6/13=46% 

23 S.Newport s int r r s r r s s s r r int 5/13=38% 
24 S.Kentucky r int s int r r r int r r r r s 2/13=15% 

25 S.Typhimurium r r s int r r s int r r r s s 4/13=31% 
26 S.Newport s int s int r int r s r r int s s 5/13=38% 

27 S.Enteritidis s s s int r int r s r s r s r 6/13=46% 
28 S.Kentucky r r r r r r s int r s r r s 3/13=23% 

29 S.Enteritidis r r s int r r int int int r r r s 2/13=15% 
30 S.Kentucky s s r int r int int int int r int s s 4/13=31% 

31 S.Enteritidis r s int r r r int s int int int int s 3/13=23% 

32 S.Infantis s r int r int r int r r int int int int 1/13=8% 
33 S.Enteritidis s s int int r s r int r r int s r 4/13=31% 

34 S.Enteritidis s s int int r s r int int int int s s 5/13=38% 
35 S.Kentucky r r int int r r int int r s r int s 2/13=15% 

36 S.Kentucky int r s r int r s int int r r r s 3/13=23% 
37 S.Enteritidis s r s r int s r int int r int s s 5/13=38% 

38 S.Enteritidis s s s int int s int int int int int s s 6/13=46% 
39 S.Derby s s r int int s r int r int int s s 5/13=38% 

40 S.Spp int r s s int r s s r s int s s 7/13=54% 
41 S.Spp s s r int s r r r r s int s r 5/13=38% 

42 S.Spp s s s int s s r r r s int s s 8/13=62% 
43 S.Kentucky r r r s r s s r int s int s r 5/13=38% 

44 S.Enteritidis s s r s s r r s s r r s s 8/13=62% 

45 S.Derby s s s int r int r int int r r s s 5/13=38% 

46 S.Enteritidis r r s int int r r int r int r int s 2/13=15% 
47 S.Kentucky r int s s r s s int r r r s s 6/13=46% 

48 S.Typhimurium r r s int int r r int r r r int s 2/13=15% 
49 S.Enteritidis r r s int int s s s int s r s s 7/13=54% 

50 S.Enteritidis s s int r int s r r r s int s s 6/13=46% 
Percentage of sensitivity 54% 48% 54% 14% 18% 36% 26% 38% 4% 46% 8% 78% 82%   

s: sensitive (≥18); r: resistant (≤13); int: intermediate (14-17); Ax: Amoxicillin; Am: Ampicillin; Ctx: Cefotaxime; Cip: Ciprofloxacin 

Da: Clindamycin; Do: Doxycycline; E: Erythromycin; Cn: Gentamicin; L: Lincomycin; N: Neomycin; Nor: Norfloxacin; T: 
Oxytetracycline; S: Streptomycin. 

Table 2: The body weight of different bird groups following experimental infection with the isolated salmonella organisms. 

Salmonella serotype 
Body weight (grams)at different intervals after bacterial inoculation 

7 DPI 14 DPI 21 DPI 

S.Newport 72.22 gm 120.00 gm 186.15 gm 

S.Kentucky 67.69 gm 120.00 gm 182.86 gm 
S.Enteritidis 75.00 gm 121.43 gm 179.09 gm 

S.Infantis 72.73 gm 122.22 gm 195.71 gm 
S.Derby 76.25 gm 124.29 gm 191.67 gm 

S.Typhimurium 67.69 gm 110.91 gm 166.67 gm 
Un-inoculated 77.59 gm 131.11 gm 197.20 gm 

DPI: Day post inoculation. The chicks were weighed weekly to study the difference in the body weight between the 6 serotypes and 

the un-inoculated group. 
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Table 3: The mortality rate in different bird groups following experimental infection with the isolated salmonella organisms. 

Salmonella 

serotype 

Mortality rate at different intervals after bacterial inoculation 

7 DPI 14 DPI 21 DPI Total mortality rate 

  12/30=40.00% 1/30=3.33% 0 13/30=43.33% 

S.Kentucky 17/30=56.67% 1/30=3.33% 1/30=3.33% 19/30=63.33% 

S.Enteritidis 14/30=46.67% 0 0 14/30=46.67% 

S.Infantis 19/30=63.33% 0 0 19/30=63.33% 

S.Derby 14/30=46.67% 0 0 14/30=46.67% 

S.Typhimurium 17/30=56.67% 0 0 17/30=56.67% 

Un-inoculated 0 0 0 0 

The mortality rate was very high only in the acute stage through the first week mainly 1 day after inoculation, with the lowest mortality 

rate in the group inoculated with S. newport then it was seemed to be normal through the 2nd and the 3rd weeks. 

 

Table 4: The incidence of positive salmonella re isolation from different organs of experimental birds (dead and slaughtered). 

Salmonella 

serotype 

Incidence of positive re-isolation of salmonella organisms from different organs 

Liver Heart Spleen Intestine Total 

S.Newport *19/24=79.17% 17/24=70.83% 15/24=62.5% 18/24=75% 69/96=71.88% 

S.Kentucky 23/24=95.83% 19/24=79.17% 18/24=75% 22/24=91.6% 82/96=85.42% 

S.Enteritidis 24/24=100% 22/24=91.67% 21/24=87.5% 24/24=100% 91/96=94.79% 

S.Infantis 22/24=91.67% 24/24=100% 24/24=100% 23/24=95.83% 93/96=96.88% 

S.Derby  22/24=91.67% 23/24=95.83% 19/24=79.17 23/24=95.83% 87/96=90.63% 

S.Typhimurium 18/24=75% 18/24=75% 16/24=66.67% 23/24=95.83% 75/96=78.13% 

*Number of positive/number of inoculated birds. The incidence of each serotype from liver, heart, spleen and intestine, it was noticed that 

100% of liver and intestine of chicks inoculated with S. enteritidis and 100% of heart and spleen of chicks inoculated with S. infantis.  

             

Table 5: The incidence of positive salmonella re isolation from different organs of dead birds following experimental infection. 

Salmonella 

serotype 

Incidence of positive re-isolation of salmonella organisms from different organs 

Liver Heart Spleen Intestine Total 

S.Newport *13/13=100% 12/13=92.31% 10/13=76.92% 13/13=100% 48/52=92.31% 

S.Kentucky 19/19=100% 17/19=89.47% 18/19=94.74% 18/19=94.74% 72/76=94.74% 

S.Enteritidis 14/14=100% 14/14=100% 14/14=100% 14/14=100% 56/56=100% 

S.Infantis 18/19=94.74% 19/19=100% 19/19=100% 19/19=100% 75/76=98.68% 

S.Derby 14/14=100% 13/14=92.86% 11/14=78.57% 14/14=100% 52/56=92.86% 

S.Typhimurium 16/17=94.12% 16/17=94.12% 15/17=88.24% 17/17=100% 64/68=94.12% 

*Number of positive/number of birds. Salmonella enteritidis was the highest incidence rate in all organs among all serotypes and 

Salmonella newport was the lowest incidence rate between the dead chicks only. 

 

Table 6: The incidence of positive salmonella re isolation from different organs of slaughtered birds at the end of the experiment. 

Salmonella 

serotype 

Incidence of positive re-isolation of salmonella organisms from different organs 

Liver Heart Spleen Intestine Total 

S.Newport *6/11=54.55% 5/11=45.45% 5/11=45.45% 5/11=45.45% 21/44=47.73% 

S.Kentucky 4/5=80% 2/5=40% 0/5=0% 4/5=80% 10/20=50% 

S.Enteritidis 10/10=100% 8/10=80% 7/10=70% 10/10=100 % 35/40=87.5% 

S.Infantis 4/5=80% 5/5/=100% 5/5=100% 4/5=80% 18/20=90% 

S.Derby 8/10=80% 10/10=100% 8/10=80% 9/10=90% 35/40=87.5% 

S.Typhimurium 2/7=28.57% 2/7=28.57% 1/7=14.29% 6/7=85.71% 11/28=39.29% 

 *Number of positive/number of slaughtered birds. Salmonella infantis showed the highest incidence in all organs among all serotypes, 

while Salmonella typhimurium showed the lowest incidence between the apparently healthy chicks only. 

 

Table 7: Results of salmonella antibody titers (ELISA) in SPF chicks after experimental infection with the isolated salmonella are 

shown in Table 8. 

Age Antibody titers against experimental infection of SPF chicks with different isolated salmonella organisms at different 

intervals after infection using ELISA test 

S.Newport S.Kentucky S.Enteritidis S.Infantis S.Derby S.Typhimurium 

1st week 2.07 2.05 6 2.03 2.17 375 

2nd week 2.24 1.93 1 1.91 1.94 165 

3rd week 1.82 1.61 11 1.99 2.39 150 

Most of the SPF chicks experimentally infected with the different salmonella isolates showed negative antibody titers except those 

inoculated with S. typhimurium. 

 

Table 3 showed the mortality rate in different bird 

groups following experimental infection with the isolated 

salmonella organisms, was very high only in the acute 

stage through the first week after inoculation. While the 

lowest mortality rate was recorded in the group inoculated 

with S. newport, then it was normal through the 2nd and 

the 3rd weeks. It can be observed that at 7 days post 

infection the mortality rate was higher in all serotypes 

(ranged from 40% to 56.67%) in comparison to zero% in 

uninoculated group. While after 14 days and 21 days post 

infection the mortality rate became very low (ranged from 

3.33% in group infected with S. kentuky to zero% in 

uninoculated group and other serotypes). 

Table 4 showed positive re isolation of salmonella from 

different organs of experimental birds (dead and slaughtered), 

tables 5, 6 have been confirmed the koch's postulate. 
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ELISA results in Table 7 revealed that all of the 

examined samples were negative for measurable antibody 

titers against the inoculated salmonella organisms except 

those obtained from chicks inoculated with S. 

typhimurium at different intervals. Skov et al. (2002) 

studied the serologic response to S. enteritidis and S. 

typhimurium in experimentally infected chickens, using an 

Indirect Lipopolysaccharide ELISA and bacteriologic 

examination through a one-year period and mentioned that 

at the age of 6-7 week, only 50% of the chickens in the 2 

infected groups showed a measurable serologic response 

in serum samples. The response persisted throughout the 

study in both serum and egg yolk samples. The inclusion 

of serologic methods is a valuable additional tool in the 

detection of salmonella in poultry, but serology should be 

used in conjunction with bacteriologic methods in 

surveillance programs, in particular to detect flocks in 

early stages of infection before a measurable serologic 

response has been raised.   

The bacterial infection, pathology, and immune 

responses of chickens were evaluated by Sheela et al., 

(2003) at 14, 28, and 56 days post inoculation with S. 

enteritidis, the infection increased the levels of S. enterica 

serovar enteritidis-specific mucosal immunoglobulin A 

(IgA), the number of gut-associated T cells, and the titer 

of serum IgG specific for S. enterica serovar enteritidis 

surface antigens.  

Level of antibody titers may be influenced by type of 

chicks (Yang et al., 1999), time elapsed between exposure 

to infection and sampling (Barrow 1992), the genetic 

susceptibility of a line of chicks (Barrow 1992), the 

invasiveness of the infecting organism (Barrow 1992), as 

well as some antibiotics (M.A.R. Priyantha et al., 2012). 

On the other hand (Wigley et al., 2005b) reported that 

the antibody response due to S. enteritidis and S. 

typhimurium infection showed a prolonged and high titer 

of specific antibody, since these organisms persist in GIT, 

but this was not observed with S. gallinarum.   

Wigley et al., (2005a) mentioned that the role of 

antibodies in salmonella infection in poultry is not clearly 

known, although it has already been proven to serve as 

protection against systemic secondary infection. 
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