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Comparative study on pathogenicity of Salmonella isolates from different
sources of laboratory mice and the detection of their virulence genes
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ABSTRACT: The aim of this study was to explore the pathogenicity of Salmonella isolates from different sources and the
distribution of their virulence genes. We tested the pathogenicity of seven Salmonella isolates from different sources by the
modified Karber method. The pathological changes were observed, and the plasmid virulence genes (spv) and some pathogenic-
ity island (SPD) genes were detected by PCR. Results showed that according to the number of strain in the table the LLDs, in the
seven isolates were decreased in the order of ©®, @, @, @, @, @, @. The most obvious pathological changes were caused
by @, @ and @. The pathogenicity of Salmonella isolates from swine was stronger than others from chicken. The spv genes
detected from (@ isolate only. The SPI virulence genes sscA, sseD, and sseE were detected in all Salmonella isolates with the
present of sseC in @, @, @ and @. Results suggested that there is obvious difference of pathogenicity to mice among Salmo-
nella isolates from different sources, which indicated a correlation between pathogenicity to mice and the carrier condition of
virulence genes of Salmonella isolates from different sources.
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Tab. 1 Background of seven Salmonella isolates from differ-

ent sources

LR/ TR

‘ F R
No. Salmonella

) Source Serotype

isolate
@ Meat sample of pig carcass  S. saintpaul
@) Surface sample pig carcass S. senftenberg
® Anal swab of pig S. arechavaleta
) Surface sample of chicken carcass S. muenster
® Anal swab of chicken S. saint paul
© Chicken (clinical case) S. senftenberg
@ Pig (clinical case) S. mkamba

1.3 FE R AR B R B A I R B R
(XLD) JBE 25 11 R K 5 7 35 95 5 (TSB) B ig
BN A4 2% RE A Y RHA R A Al Tag
DNA & & fifi. INTP. Taq Reaction Buffer, DNA
Maker-DL.2000 ,DNA Maker T .3 i@ i k7 /) 42 38 7
& E.OHTD 3 A KRR AR LD AR
Al Sl m Bl AEY TR AR R A A, W
%2,
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Tab.2 PCR amplification primer and conditions

[N 191750 (5" —3")

Target Sequence of Primer(5' —3")

P AT

PCR amplification condition

B R
Base pairs/bp

invA  Upstream: GTGAAATTATCGCCACGTTCGGGCAA

Downstream: TCATCGCACCGTCAAAGGAACC
spuR  Upstream: AGGAAATCGGACCTACGG
Downstream: TAACATCGCCAGCCCTTG
spvA  Upstream: GCTAACTGTCGGGCAAAG
Downstream: GGACAATGGCACGAACCT
spuB  Upstream: CCTGATGTTCCACCACTTTC
Downstream: ATGCCTTATCTGGCGATGT
spvC  Upstream: AAGGTCGTTCAACAAGCC
Downstream: CATTTCACCACCATCACG
spvD  Upstream: CCCCTGATGATGAGAAGT
Downstream: ACAGTGGGATTAGACAGC
sscA Upstream: ATGAAAAAAGACCCGACCTA
Downstream: TTAGCTCCTGTCAGAAAGTT
sseC  Upstream: ATGAATCGAATTCACAGTAA
Downstream: TTAAGCGCGATAGCCAGCTA
sseD Upstream: ATGGAAGCGAGTAACGTAGC
Downstream: TTACCTCGTTAATGCCCGGA
sseEE Upstream: ATGGTGCAAGAAATAGAGCA
Downstream: TTAAAAACGTCGCTGGATAA

94°C 5 min; 94°C 30 s, 60°C 30 s, 72°C

30 s, 35 cycles; 72°C extension for 10 min 28
94°C 5 min; 94°C 30 s, 57°C 30 s, 72°C

45 s, 35 cycles; 72°C extension for 10min s
94°C 5 min; 94°C 30 s, 57°C 30 s, 72°C

45 s, 35 cycles; 72°C extension for 10 min 4z
94°C 5 min; 94°C 30 s, 57°C 30 s, 72°C

45 s, 35 cycles; 72°C extension for 10 min 290
94°C 5 min; 94°C 30 s, 55°C 30 s, 72°C

45 s, 35 cycles; 72°C extension for 10 min 2oz
94°C 5 min; 94°C 30 s, 55°C 30 s, 72°C )
45 s, 35 cycles; 72°C extension for 10 min S0
94°C 5 min; 94°C 30 s, 43°C 30 s, 72°C

45 s, 35 cycles; 72°C extension for 10 min i
94°C 5 min; 94°C 30 s, 43°C 30 s, 72°C

90 s, 35 cycles; 72°C extension for 10 min 149
94°C 5 min; 94°C 30 s, 41°C 30 s, 72°C .
60 s, 35 cycles; 72°C extension for 10 min o88
94°C 5 min; 94°C 30 s, 53°C 30 s, 72°C nr

45 s, 35 cycles; 72°C extension for 10 min
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1.6 R 7 5L R A

1.6.1 5lYksE 2% Genbank b ]IKE
spuR . spvA . spuB.spoC. spuD FeH F 5 % it —
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1.6.2 & DNA FUBTRL 0B PR A 0k 32 U
DNA, T SPT K& P i) A6 I 5 42 12 57) &5 13 B 4 B e
o T spo FEPR BRI

1.6.3 PCR ¥ MWK Z:10 X Taq Reaction
Buffer(Mg2® Plus) 2.5 pL,dNTPs(2. 5 mmol/L)
2.0 pL, B F##514 (10 pmol/1) 4% 1.0 pL, Taq

DNA B4 (2.5 U/pl) 0.25 uL. B4k DNA 2.0
pL,ddH, O 16.25 pL. KR &ML 2.

1.6.4 PCR™¥5r#r B 7 L PCR ¥ 5 1 uL
10 X Glycerol DNA Loading buffer 18 2], 78 2% 3
FREBERE (35 0.5 pg/mL AL Z5E) 1. L1 100 V i
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Result of growth curve of seven Salmonella isolates
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Fig. 1

2.2 LDy EAVSTTRE R U 4/ R T 1
Ja 2 o BURS MR BE LKL BERCT R ds shsi b L 3T
HEL BN AL Z R N RIETS . 2 B R B 4~6 h
BN BRAE T B IR 4RI D O D56 ~8 h il
AR T HIAEAHIO D ©.©;10~18 h/h
BUAE TR 2 ] 560 h LG /N RN HAET: . X IR
HARWSH . 7 HRZIAE KRN LD %O . @ .0.0.
O.Q@ DR FEAL, WK 3. M5l FE T/ K
A8 A 32 [T S 20 90 1 G - HL PCR A Sy BHE
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Tab.3 LDs, result of 7 Salmonella isolates from different sources

T AR LD, LDy LDs, 95 % [ {54 (cfu/ml) b v TR
Strain (cfu/mL) (cfu/mL) (cfu/mL) 95% confidential intervals Standard error

@ 9.6x107 9.6x10° 4.05X10° 2.17X10%—7.53X10° 0.137 7

@ 4, 7X107 4. 7X10° 4. 06X 10° 2.99X10% —4. 24X 10° 0.127 2

® 3.0X10° 3.0x10° 7.32X107 3.01X10"—1.78X10" 0.196 9

@ 3.7X10° 3.7X10° 9.42X10° 7.00X10%—1.27X10’ 0.065 8

® 3.0X107 3.0X10° 4.62X10° 2.55X10%—8.36x10" 0.131 5

© 4. 7X107 4. 7X10" 9.65X10° 5.13X10%—1.81Xx10’ 0.139 8

@ 1. 1X10° 1.1X10° 2.26X107 8. 44X 10°—6.06X10" 0.218 4
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R IEH AN 5K 02 il v R 245 45 A 4L 28 B T
15 IR A SR AR A M E (LA 2
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Fig. 2 Photomicrographs of the influence on splanchnic tissue structure (H&E 400 X)

A: Liver of mice in normal control group; B: Vacuolar degeneration in liver cells; C: Granular degeneration in liver

cells; D; Lung of mice in normal control group; E: Bronchial pneumonia; F:Interstitial pneumonia; G: Myocardial fi-

broblast proliferation; H: Myocardial spindle cells.
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M: DNA marker [ ; 1: spoA SR FAMEXTIR; 2. OF
¥R spoA FERI Y 45 5 3. spoA FER B PE IR 4.
spouB FEFHPEXT R 5. @Rtk spoB BRI HT 45 8
6: spoB FEIBAPEXT I 70 spoC K BHPE XTI 8.
DU spoC FEHY LR 9. spoC BB B X ]
10: spoD FERBHMEXT IR 11. @R Bk spoD JEH P18
ZER 5 12 spoD FERBAMEXT IR 13 spoR HE A BH A4 %

B 14: QB R spoR PP MG LR 15. spoR B A
I 4 % AR

Fig. 3 PCR amplification on spv products of Salmonella
strain @

M: DNA marker [ ; 1:
gene; 2: PCR products of spvA gene from Salmo-

Positive control of spvA

nella strain(D; 3: Negative control of spvA gene;
4 Positive control of spuB gene; 5; PCR products
of spvB gene from Salmonella strain (D; 6. Nega-
tive control of spuvB gene; 7. Positive control of
spovC gene; 8. PCR products of spvC gene from
Salmonella strain (D ; 9: Negative control of spvC
gene; 10: Positive control of spvD gene; 11:. PCR
products of spvD gene from Salmonella strain QD ;
12: Negative control of spvD gene; 13: Positive
control of spuR gene; 14:. PCR products of spuR
gene from Salmonella strain; 15: Negative control

of spuR gene.
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RGILIT »sst G o3 M RGP T T s sse Gt ok A
15 s sse G Bty o3 WA FR GE AN & . AT SEIIE S A W] b
I"J TR A SP1-2 i 3 2 b A1 38 R 53 A A [A]  ph HeAE
KO- PRI 55 7% 3R Vb 1) EG B 9 8 A8 SPT-
2 BRAFLRRFRAR T ECTE X /Iy BB S i B M
AHIESY e PEKE I SPT-2 I 9 84 N 85 1 & sseD,
sseC.sseE FIPEBE LA sscA s sscA . sseD . sseE %t
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@.Q.OrEtkhr L. OBk LD;, i ik, 5 22 i B
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feok o TEREIRVD T IRTE b, 20 B A LT 10 O T ik
B0 75 Tk H IR AR AR O AR AOR T O
PR, AR 4 g o7 2 L T O B PR R R Y sseC
B AEXGPEVD T IR o sseC L PR 2R 1 © TR AR 2L

M1 2 345678 9

FER PHPEXTRE ; 11-17 . O-QDF R sseE FeH PB4t 0. 18, sseE 3% K B % 1E .
B. M: DNA Maker-D1.2000; 1: sseD J&[R FHEX B 2-8: O-D W BR sseD SR P #4558 5 9. sseD F R B P X A

Fig. 4 PCR amplification of sscA, sseE and sseD products

A. M. DNA marker | ; 1: Positive control of sscA gene; 2-8: PCR products of sscA genes from Salmonella strain (D-
@3 9: Negative control of sscA gene; 10 Positive control of sseE gene; 11-17: PCR products of sseE genes from Sal-
monella strain (D-@; 18: Negative control of sseF gene.

B. M. DNA marker-DL.2000; 1. Positive control of sseD gene; 2-8: PCR products of sseD genes from Salmonella
strain D-@; 9: Negative control of sseD gene.
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M.: DNA marker-DL2000; 1: sseC %t X BH A4 % I8 5 2-
8: O-DWE K sseC HHP HELE s 9 sseC F B M
Xf .
Fig. 5 PCR amplification of sseC products
M. DNA marker-D1.2000; 1. Positive control; 2-8.
PCR products of sseC genes from Salmonella strain
O-@3 9: Negative control.
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