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SUMMARY 
 

This study was carried out to investigate the efficacy of the locally 

prepared Salmonella enteritidis (S.enteritidis) bacterin which 

adjuvanted with three different adjuvants (mineral oil, aluminum 

hydroxide gel and Monatanide ISA 70). A number of 80 SPF 

chickens were divided into four groups. Groups I, II and III were 

vaccinated with different vaccines while group IV kept as 

unvaccinated control. Other 30 SPF chickens were used for safey test 

of vaccines. Specific IgG1 antibodies detected by ELISA in sera of 

vaccinated birds showed higher antibody titers in chickens 

vaccinated with bacterin adjuvanted with Montanide ISA 70. Both 

bacterins emulsified in mineral oil (group I) and Montanide ISA 70 

(group III) gave 100% protection against  challenge with virulent 

S.enteritidis strain as well as provide protection of internal organs 

including, liver, spleen and  prevent intestinal colonization following 

challenge. While birds vaccinated with S.enteritidis bacterin 

adjuvanted with aluminum hydroxide gel (group II) gave 85 % 

protection.The faecal shedding of the organism at 2
nd

  week post 

challenge as well as reisolation from internal organs was of 10 % 

and 20 % respectively. Therefore, the prepared inactivated 

S.enteritidis vaccine adjuvanted with Montanide ISA70 is 

recommended for field application as better and effective control  for 

S.enteritidis in chickens.  

 

INTRODACTION 
 

Salmonella enteritidis remains one of the main cause of food 

borne illness considered to be the most important pandemic 

zoonosis produced under natural condition (Javier Ochoa et al., 

2007). The potential for S. enteritidis to be transmitted to humans 

by contaminated eggs has been a significant public health issue 
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(Gast and Steven, 1996). S. enteritidis has been associated with 

unusually high mortality and morbidity in commercial chickens 

(Barrow, 1991). It has the ability to spread throughout and between 

flocks and to be deposited  in the contents of eggs  laid by infected 

hens, this horizontal transmission is directly related to their ability 

to colonize intestinal tracts of infected chickens. Similary the 

potential for S.enteritidis  to be deposited in egg contents depends 

on the ability to disseminate to reach internal tissues of infected 

hens (Nagraja and Rajashekara 1999), The infectivity of S. 

enteritidis for chickens assessed in both intestinal colonization and 

organ invasion. So vaccination is a practical approach to control S. 

enteritidis in chickens. 

 

S. enteritidis bacterin has been reported by various workers (Gast 

et al., 1992, Hussain 1994, Nakamura et al., 1994 and Timmes et 

al., 1990). It is documented to protect against experimental 

Salmonella infection. There is a need for continual improvement of 

immunizing agents through the use of safe and effective 

immunomodulants (Hussain , 1994). There was an attempt to the 

use of inactivated S. enteritidis vaccines in breeder chickens 

included a comparison between alhydrogel and oil emulsion 

adjuvant (Timmes et al., 1990). 

 

The objective of this study was to prepare formalized inactivated S. 

enteritidis vaccines adjuvanted with three different adjuvants 

mineral oil, aluminum hydroxide gel and Montanide ISA70,  and to 

evaluate immunizing efficacy of these preparations through  

seroconversion and challenge test . Detection of faecal shedding of 

the organism in challenged birds and reisolation of it from internal 

organs.    
 

 

 

MATERIALS AND METHODS 
  

1. Bacterial strain 

Local strain of Salmonella enteritidis, isolated from chickens, was 

obtained from Veterinary Serum and Vaccine Research Institute, 

Abbassia , Cairo was used for vaccine preparation. 
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2. Laboratory animals 

2.1 Chickens 

 A total of 80 specific pathogen free (SPF) 8 weeks old chickens 

were supplied by the central laboratory for quality control of  

veterinary  biologics, Abbassia , Cairo. These chickens were used 

in potency test.  Other 30 SPF chickens were used for safety  test of 

prepared vaccines. 

 

2.2 Swiss mice  

A total of 25 Swiss Webster mice 20-25g weight were used for 

passage of bacterial strain. 

 

3. Vaccine preparation 

Inactivated S. enteritidis vaccine was prepared according to  

Nagaraja et al.(1991). The final concentration of bacterial 

suspension was adjusted to contain 10
11

 organism/dose (0.5ml). 

Finally bacterial culture was inactivated by adding 0.3 % formalin. 

The prepared bacterin was divided into 3 portions.  The first one 

was adjuvanted with mineral oil in a ratio of 1:1 according to 

(Nagraja et al., 1991). The second one was adjuvanted with 

Montanide (ISA70 Sepic France) in a ratio of 1:1 as described by 

Eman et al., (2010) and the third one was adjuvanted with 

aluminum hydroxide gel in concentration  of 25 % according to 

Nahed et al., (1999). 

 

4. Vaccine evaluation: 

It was done according to the following: 

4.1 Sterility test 

It was done according to the regulation of OIE (2012) Mannal . 

4.2 Safety testing  
It was carried out by subcutaneous injection of chicken with a 

double field dose (1ml) of the prepared vaccines and observed for 

two weeks post inoculation. 
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5- Experimental design  

Eighty chickens were divided into 4 groups each of 20 chickens. 

Three groups of chickens were vaccinated subcutaneously with 0.5 

ml of adjuvanted S.enteritidis vaccine at 8 weeks of age and 

revaccinated at 11 weeks of age. Group IV was left as control non 

vaccinated chickens. 

Group (I): vaccinated with S.enteritidis vaccine adjuvanted with 

mineral oil. 

Group (II): vaccinated with S.enteritidis vaccine adjuvanted with 

aluminum hydroxide gel. 

Group (III): vaccinated with S.enteritidis vaccine adjuvanted with 

Monatanide ISA 70. 

Group (IV): Non vaccinated control. 

All groups were challenged with virulent S.enteritidis strain at 14 

weeks of age according to Adriaesen et al., (2007). Chickens were 

kept under strict hygienic measure and supplied with adequate 

ration and water. Serum samples were aseptically collected from 

each group of chicken just before vaccination at weekly intervals 

after first and second vaccination.          

 

6- Enzyme linked immunosorbent assay (ELISA)  

Serum samples were assayed for the presence of specific antibodies 

using ELISA kit CX-OVO Flock Screen SE antibody ELISA kit. 

Cat # Vol15). 
 

7- Challenge test   

Faecal samples were collected from challenged vaccinated and non-

vaccinated birds weekly up to 4 weeks post challenge to detect  S. 

enteritidis was performed on Salmonella Shigella (S.S.) agar 

medium. 
 

8-Re-isolation of Salmonella enteritidis from challenged 

chickens  

 Four weeks post challenge, samples of heart, blood’ liver, spleen 

and caecal  junction were collected from vaccinated and non-

vaccinated challenged chickens for recovery of the organism.    
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RESULTS AND DISCUSSION 
Vaccination used primarily for public health reasons as the vaccines 

are targeted for the most often reported serovars of human infection 

(Salmonella enteritidis and Salmonella typhimurium).The 

greatest interest has been directed towards vaccination against S. 

enteritidis infection in chickens Gast and Bear (1993) and 

Nagaraja and Rajashekara (1999). Different preparations of 

classical killed Salmonella enteritidis have been reported by 

Barrow (1991), Barbour et. al., (1993) and Gast et al., (1993).In 

this study a locally prepared S. enteritidis bacterin was adjuvanted 

into three different adjuvants (mineral oil, aluminum hydroxide gel 

and Montanide ISA 70). The prepared vaccine formulations proved 

to be pure, sterile, safe for chickens following the OIE manual 

(2012). 
 

The comparative efficacy for sero-conversion were illustrated in 

table (1) by Enzyme linked immunosorbent assay (ELISA) which 

have been developed for detection of Salmonella antibody titers, 

Christopher et al.,(1996). The three formulations of the vaccine 

gave significant levels of antibodies in vaccinated birds in 

comparing to the non-vaccinated ones. It is clearly that group III 

which was vaccinated with S. enteritidis bacterin adjuvanted with 

Montanide ISA 70 has higher antibody response than other groups 

(group I vaccinated with mineral oil adjuvanted vaccine and group 

II vaccinated with aluminum hydroxide adjuvanted vaccine) all 

over the vaccination intervals. The injection of killed Salmonella 

vaccines or purified porins give rise to IL4 dominated The type 

response and low levels of DTH and high levels of specific IgG1 

isotype Thatte et al., (1993) Pitro and Nathalie  (2003). 

 

From the data presented in table (2) it is clearly that both group I 

and III gave 100% protection against virulent challenge while 

group II gave 85 % protection in comparison with control group. 

These findings were in agreement with that of Eman et. al., (2010) 

who used Montanide ISA 70 as an adjuvant for fowl cholera 

vaccine in chickens and found that its superiority in protection 



 Eman, S.A. et al…. 
 

 

6 
 

against virulent challenge in comparing with mineral oil vaccine. 

Similar observation reported by Nahed et al., (1999) who recorded 

90% protective ability in turkeys immunized with Salmonella 

vaccine adjuvanted with aluminum hydroxide. 

 

Faecal shedding is completely reduced in group I and III (table 3) 

along the 4 weeks post challenge. S. enteritidis were isolated from 

group II which vaccinated with aluminum hydroxide adjuvanted 

vaccine at 2
nd

 week post challenge. Aluminum hydroxide gels is 

used in vaccines where a humoral immune response against a 

protein antigen is required, especially for the stimulation of IgG and 

IgE, in addition it is doubtful whether a cell mediated response or 

delayed-type hypersensitivity can be elicited with adsorbed antigen 

Stewart-Tull (1996). 

 

The protective effect against S. enteritidis invasiveness into vesral 

organs (liver, spleen and Caecal Junction) 4 weeks post challenge 

were shown in table (4) . This is due to vaccination with two doses 

of inactivated vaccine show high level of serum antibody response 

result in protection against S. enteritidis invasiveness in liver, 

spleen as well as caecal junction in group I and III in comparison 

with control group that showing 60 % invasiveness. This 

observation are in agreement with Zeina et al. (2008) who stated 

that hens vaccinated twice with inactivated vaccine result in 

protection against invasiveness as bacterins help in neutralizing the 

invasive S. enteritidis organism which used in challenge of 

chickens thus leading to clearance of infection from spleen and 

liver. Control group could not produce level of serum antibodies as 

a result of infection caused by challenge organism which could not 

protect bird against invasiveness of S. enteritidis, this is due to 

deprivation of vaccination and absence of memory cells Barrow et 

al. (1991) and finally et al., (1989). 
 

It is clearly that Montanide S. enteritidis oil adjuvanted bacterin 

conferred sufficient protection at the Gut level to reduce inavasion 

of the tissues and intestinal shedding after oral challenge. The 

colonization of spleen, liver and caecal junction reduced in oil 
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vaccine in comparison with aluminum hydroxide gel Cooper et al., 

(1992).  Both oil vaccine able to confer protective effect against S. 

enteritidis demonstrated by a reduction of colonization of the liver, 

caecal mucosa with S. enteritidis challenge strain these results 

corresponds with the results of Hanan et al.,  (2012) who stated 

that a protective effect against S. enteritidis after vaccination with 

inactivated combined vaccine of S. typhimurium and S. 

enteritidis. 

 

So vaccination against S.enteritidis can reduce public health risk 

that caused by Salmonella in poultry or its products by reducing 

colonization in internal organs as well as reducing faecal shedding. 

Vaccinated bird result in reduced contamination of table egg and 

environment. It could be recommended to use S. Enteritidis 

bacterin adjuvanted to Montanide ISA 70 as it has the privilege of 

ease in injection and giving a good level IgG1 (a higher detectable 

level of IgG1) together with good farming and hygienic practice for 

successful control of Salmonella infection in poultry farms. 
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أششيث هزه انذساسة نحعضيش و جقيييى نقي ض انلي نًى ين ر حشيحييذيم انًري        

نق ض انل نًى ين انًعفز برنخ أ ىاع ين انًعفزات انًن عية و هي انزيث انًعيذ ي  

و الأنىينيييىو هيذسويليييذ شيييم و انًى ح  يييذ و رنييل نعً ييية انييذواشن ييين عييذو         

دش شة خ نية ين انًًل   ت  08رششاء انحصشبة بإسحخذاو انل نًى ين ر حشيذيم. جى 

انًشضية ظيد ذى جقليًه  اني أسبعة يصًىع ت. جى جعصين انًصًىع ت الأوني و 

انر  ية و انر نرة بي لأ ىاع انًخحهفية يين انهقي ض بينًي  جشييث انًصًىعية انشابعية  ييش          

دش شة لإششاء رخح  س سنية انهق ظ ت .  08، ب لإض في اني عذد  يعصنة يض ب 

بإسحخذاو رخح  س الإنيزا  نىظظ اسجف ع يعذل يلحى  الأشل و انًن عيية فيي دواشين    

ي  يث  و.  ISA 70انًصًىعة انر نرة انحي جى جعصينه  ب نهق ض انًعضيش ب نًى ح  ييذ   

% نهيذش ز فيي يين     088سية ضي  ان  ل ة انعً ية لإخح ي س انحعيذ  بإسيحخذاو انعحيش     

انًصًيييىعحين الأونيييي و انر نرييية و انًعصييين ب نهقييي ض انًعفيييز ب نزييييث و انًى ح  ييييذ  

ISA70  خهيى انب يذ و اناعي ل و الأيعي ء يين يليحعًشات       عهي انحىاني. يً  نىظظ

% فييي انًصًىعيية 08بينًيي  ي  ييث  ليي ة انعً ييية فييت جهييل انًصًييىعحين انًيبييشو  

بييي لأنىينيىو هيذسويلييييذ شييييم يًييي   يييى عيييزل    انر  يييية انًعصييينة ب نهقييي ض انًعفيييز 

%. و يين  08انًيبشو  ين الأعض ء انذاخهية نهذواشن فيي هيزه انًصًىعية بنلي ة     

هزه اننح ئس ان عرية ينصط بإسحخذاو نقي ض انلي نًى ين ر حشيحييذيم انًري   و انًعفيز      

 نعً ية انذواشن ين عذو  انل نًى ين ر حشيحيذيم.   ISA70ب نًى ح  يذ 

 

 


