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Abstract : Salmonella enterica subsp. enterica serovar gallinarum (S gallinarum) is the agent of fowl
typhoid, and the 9R vaccine is a commercia live vaccine for the prevention of fowl typhoid. The am
of this study was to assess the safety and immunogenicity of different brands of S gallinarum 9R vaccine
used in commercid laying chickens in Korea. All 9R strains originated from three different brands showed
the same pattern in the biochemica and serologica properties, and pulsed field gel eectrophoresis (PFGE)
profile. But, there was a difference in rhamnose fermentaion, agglutination with Salmonella group D,
antiserum and PFGE pattern between 9R vaccine strain and field S gallinarum isolates. In laboratory and
field trials for assesment of safety and immunogenicity of 9R vaccine, al of the three 9R vaccines showed
the same safety in commercia laying chickens. In addition, there was a significant difference between the
vaccinated and unvaccinated control groups in mortaity and the re-isolation rate of the chalenge strain
from the tissues (p < 0.05), and no difference by the brands of 9R vaccine. The results from this study
indicated that al three different brands of S gallinarum 9R vaccine showed highly protection against
mortality and organ invasion in commercial laying chickens exposed to virulent strains of S gallinarum.
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Table 1. Comparison of biochemical and serological characteristics of Salmonella enterica subsp. enterica serovar
gallinarum (S gallinarum) 9R stains originated from different brands

9R strains Stendard Field isolates
Tests Nobil BNP /itTr?:g

S‘ég'”'; RVE oo ‘orpr  SFL S92 Sy3 S4 So5 Sg6  Sg7
Motility -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
Gas production -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
Dulcitol +ve +ve  +ve +ve +ve +ve +ve +ve  +ve  +ve  +ve
Maltose +ve +tve  +ve +ve +ve +ve +ve +ve +ve  +ve  +ve
Rhamnose +ve +ve  +ve -ve -ve -ve -ve -ve -ve -ve -ve
Ornithine dicarboxylase -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
Jordan's tartrate +tve  +tve  +ve +ve +tve +ve +ve +tve  +tve  +ve  +ve
Agglutination with Samo- o g +ve +ve +ve +ve +ve +ve  +tve  +ve

nella group D; antiserum
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Fig. 1. Representative Smal pulsed field gel electrophoresis patterns of S gallinarum strains. M is lambda ladder used
as a molecular size marker. Lane 1, S gallianrum ATCC 9184; Lane 2, Nobilis SGOR; Lane 3, 9R Vec; Lane 4, BNP
SGIR; Lane 5 to 12, S gallinarum field isolates.

Table 2. Safety of S gallinaurm 9R vaccine at 6-week-old laying chickens

Vaccine Number of Mean weightgain  Chickens showin .
Group dose chickens tested bc)d}Eg) TR i signs (%g)] Mortality (%)

Nobilis SGOR 1 dose 45 461.4 + 28.23 0 0
9R VAC 1 dose 45 468.7 + 53.55 0 0
BNP SG9R 1 dose 45 455.6 + 72.59 0 0
Nobilis SGOR 10 doses 45 467.7 + 22.17 0 0
9R VAC 10 doses 45 470.4 + 29.15 0 0
BNP SG9R 10 doses 45 467.4 + 78.29 0 0
Control”* - 45 470.8 + 41.15 0 0

All the chickens were examined for 21 days after vaccination. “Chickens of control group were inoculated subcutaneously with
0.25 dterile saline.

PFGE SGIR, 9R VAC ¥ BNP SGOR HE 5 WiAIRH

9ral ATEAE |83t PFGE El®AS AAlg T 2 vl wA] SR felek &olE ERA
Z3}, Nobilis SGIR, 9R VAC ¥ BNP SGOReIA #] orom, Bolsk et 9 HAF B 32T 5§l
3t S gallinarum 9R o 5 5L JHPFFE S TH(Table 2).

Effiglon, 5% 9 ok9] A=5Ho S gallinarum 5 Alguale] Aedd mAdgE BlEly] 918l 6
E3e F3E ztolE JEITHFg. 1). 9 Al 18] HE 2 65793 115Pe 23] HE
gk A|gAle thal] oke] A=3 <] S galinarum & 34

Algudo] MEAMN ofMy U fAaly 45 3 A4, 13] e 23] WS HEE AEE
AW 252 kA& ERlsk] flsted 673 AF *}EL 22-8.9%% WA F o) 27 341/\}% 97.8~

A 1572 & R 107 &2 HEskL 375 100%¢} ¥l Al AL 25 Fol A Al W HAL
FAF, 435 9 HARES A A3 Nobilis &5 UEMIITE B3 A2 A9 AT AR
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Table 3. Protective efficacy of S gallinarum 9R vaccine at laying chickens in the lab. trial

Number (%) of chickens with
Number of Age a Number (%) of : |( ) Al
Products chickens } re-isolation from tissue
— chickens dead’ -
tested Vaccination Challenge Liver Spleen Cecum

Nobilis SGOR 45 6 week 9 week 2 (4.4 17 (378  25(s56)*  8(17.8)*
9R VAC 45 6 week 9 week 2 (4.4)* 17 (37.8)* 27 (60.0)* 10 (22.2)*
BNP SGOR 45 6 week 9 week 2 (4.4 17 (378  25(556)F 9 (200)*
Control 45 - 9 week 44 (97.8) 45 (100) 45(100) 38 (84.4)
Nobilis SGOR 45  6week & 11 week 14 week 2 (4.4 14 (311 24 (533"  6(133)
9R VAC 45  6week & 11 week 14 week 4 (89} 12 (267 26 (578" 6 (133"
BNP SGOR 45  6week & 11 week 14 week 1(22)¢ 12 (267  23(51L1)*  6(133)*
Control 45 - 14 week 45 (100) 45 (100) 45(100) 38 (84.4)

*All the chickens were examined for 14 days after vaccination. "Wild-type S. gallinarum re-isolation was done in all chickens
tested at 14 days after challenge. *Vaccinated group was significantly different from the unvaccinated group (p < 0.05).

Table 4. Protective efficacy of S gallinarum 9R vaccine at laying chickens in the field trial

Flock size Number of Number (%) Number (%) of chickens with

. Age a 1

Farms (x1,000  Products  chickens of chickens re-isolation from tissue
chickens) tested Vaccination ~ Chdlenge  dead Liver  Spleen  Cecum
Nohilis SG9R 20 6wesk & 18wesk 3Bweek 4 (200 6 (30.0F 8 (400" 2(10.0)*
KB 60 BNP SG9R 20 6wek & 18weesk 3Bwesk 3 (15.0)F 5(25.0)" 10 (50.0)0" 3 (15.0)*
Contral 20 - 3Bweek 19(95.0) 20(100) 20 (100) 15 (75.0)
Nobilis SGOR 20  7wek & 15week 3Bwesk 6 (30.0)" 7 (35.0)" 13 (65.0)" 7 (35.0)F
BS 36 BNP SGI9R 20 7wesk& 15week Bwek 5(250)F 7 (3507 14 (700 5 (25.0)
Control 20 - 33week 20 (100) 20 (100) 20 (100) 10 (50.0)
Nobilis SGOR 20  7wek & 15week 3Bwesk 2 (10.0)* 6 (30.0)" 8(40.0)" 2 (10.0)*
MD 38 BNPSG9R 20 7wek & 15week 33week  1(500% 6(30.0" 8 (400" 2 (100)*
Control 20 - 33week 19(95.0) 20 (100) 20 (100) 14 (70.0)

*All the chickens were examined for 14 days after vaccination. "Wild-type S. gallinarum re-isolation was done in all chickens
tested at 14 days after challenge. *Vaccinated group was significantly different from the unvaccinated group (p < 0.05).
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