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Poultry and poultry products have been implicated as a major source of Salmonella infection in human, and
infection due to Salmonella serotypes continue to be a major health problem. The presence of two virulence
genes, invA and spvC, in 34 Salmonella isolates obtained from duck farms was investigated. All isolates

contained the invA gene, and spvC gene was found in 20 (58.8%) of 34 Salmonella isolates :

S. Typhi-

murium (n=8), S. Fyris (n=5), S. Enteritidis (n=3), S. Typhimurium var. copenhagen (n=1), S. Haardt
(n=1) and S. Mbandaka (n=1). This study showed the presence of the spvC gene was widely distributed in

between different Salmonella enterica isolates.
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11 QITHChiu®} Ou, 1996; Jenikovd =, 2000). TS} S.
Typhimurium, S. Enteritidis, S. Choleraesuis, S. dulbin,
S. Gallinarum and S. Pullorum &2 X% & spvC
geneS AEsh= ¢ plasmidE 71X 3l oW, o] &
plasmid®] =7]= @3l whe} 50-94kb | 9|2 theF
SIHGulig?} Curtiss, 1987; Jones 5, 1982; Guiney 5,
1995; Kawahara -5, 1988).
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of]l A invA gene?} Salmonellass 2]
Al7]13L <53 HAX A L} A S A-8-51= spvC gened] 7
22 o8 e 8ok AEEloIA T SickFinlay2}
Falkow, 1989; Swamy -5, 1996; Oliveira, 2002).
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SalmonellaZ; -4 invAL} spvC gened] A& ¢
off o AEAS 2ol sl A AREsiaL Jle 229
EHoA Bejste] 2 AR Aol B@F2l Salmonella
oFe] T 3475 ARG o5 FAIREe] €7
o o217 At} S. Typhimurium(85F), S. Fyris(65),
S. Haardt(455), S. Agona(357), S. Enteritidis (355), S.
Mbandaka (25%), S. Typhimurium var. copenhagen (1
), S. Bredeny (1), S. Indiana (15%), S. Schwabach (1

), S. London (155) X untyped Salmonella (35F).
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HES-S 913 AccuPower® PCR premix kit (Bioneer)S
AR5 6, Z242E9] primer 1ul®2} template DNA 2ul
2 e ¥ 29ad SReE Alele] A% Wewol
20w 7} EA 814 o, Tprofessional Thermal Cycler
(Biometra, Germany)S ©|-8-3}¢] PCR& 43J5}3ich
PCR HH& %78 94°Col| Al 157F % 7] denaturationA]
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KX
T

71 3, 94°Col| A 30% denaturation, 56°Co| A 30%
annealing, 72°Col| 4] 257} extention ¥4 -2 303] HHE
sl om, K& AL 72°Cof| 4] 1027} extentiond} 3

. SEZE AHE2 1% agarose gelof| A 100VE 3027+

A7 GEL AAT F AN 2AFSo] So] WES
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Q2] o] EHoA Eegt Salmonella 3450
st PCROY| ]38t invA & spvC gened] B G38S =
APt Ait= Table 22} 2t HA|ak 257} invA gene
ol o] 22 primere] 0|8 244bpe] FZAHEO] Bhal
wolomn, Ao 3475 205(58.8%)= spvC geneo]|
E0]59) primero] 2J3) 571bpe] ZEAHEO| Bl
ATH(Fig. 1).

St o] & spvC geneS E7-3F F-Alat-2 S. Typhimu-
rium 8%, S. Typhimurium var. copenhagen 15, S. Enteri-
tidis 355, S. Fyris 53, S. Haardt 25+ 9 S. Mbandaka 1

«— 571bp

— 244bp

Fig. 1. PCR products of the invA and spvC gene. Lane M, 100bp
ladder; lane 2, invA gene; lane 4, spvC gene; lanes 3 and 5,
E. coli.

Table 1. Sequences of the primers used to detect of invA and spvC genes

Primer name Gene Primer sequence Size (bp) Reference
INVA-F invA 5'-ACAGTGCTCGTTTACGACCTGAAT-3' 244
INVA-R invA 5'-AGACGACTGGTACTGATCGATAAT-3’ Chiu and Ou (1996)
SPVC-F spvC 5'-ACTCCTTGCACAACCAAATGCGGA-3’ 571

SPVC-R spvC

5-TGTCTCTGCATTTCGCCACCATCA-3
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Table 2. The presence of invA and spvC genes of 34 Salmonella

isolates

No. of No (%). of strains with
Serotypes .

strain invA spvC
S. Fyris 6 6 (100) 5(83.3)
S. Typhimurium var. 1 1(100) 1(100)

copenhagen

S. Typhimurium 8 8 (100) 8 (100)
S. Bredeny 1 1 (100) 0(0.0)
S. Agona 4 4 (100) 0(0.0)
S. Schwabach 1 1 (100) 0 (0.0)
S. Mbandaka 2 2 (100) 1 (50.0)
S. London 1 1 (100) 0(0.0)
S. Haardt 4 4 (100) 2 (50.0)
S. Enteritidis 3 3 (100) 3 (100)
S. London 1 1 (100) 0(0.0)
Untyped 3 3 (100) 0 (0.0)
Total 34 34 (100) 20 (58.8)

0]¢13l, S. Fyris 155, S. Haardt 255, S. Mbandaka 1
=5, S. Agona 355, S. Bredeny 155, S. Indiana 155, S. Sch-
wabach 155, S. London 15+ 9 untyped Salmonella 35+
ol A= spvC geneo] WA EA] 2A3ITHTable 2).
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o 3:9, o&
2 HE =0,

o]

eraesuis, S. Dulbin, S. Gallinarum-Pullorum, S. Abor-
tusovis 2 S. Sendai 5 7E2] Salmonella 33 o]
spvC geneS Adl= =3 plasmid& XG53 $=
Ao g dHA tHGuiney 5, 1995; Chiu2} Ou, 1996).
ol @AF F 7tawol &5 5ol e S
Gallinarum-PullorumS A |5t T2 A EH2 Al
A o) A= A-g-skar Uk B spvC genes
HAsk Qe ot et @R 2G4 e g Aot =
Hib= o] glem(Swamy 5, 1996) 01% 1Z7t
A= HdAsr] feixe &84, 2B 5 7189
9y 810] Hgeloior i A0z Az, 20
ZAPO A FAH2] 58.8% 7} spvC gene= R-3-35FaL Q)
Rom o]F spvC gened] KG-&S FAFPE=R & o,
S. Typhimurium-2 FA|+t 257} spvC geneS H-5-5}
31 @lo] Abouzeed 5(2000)°] 7Hubehe] Akt Axof A
H2% S. Typhimurium A7} spvC geneS R -7-5F
Aokl Harske] 2 ALY Aol d25klal
Bolton 5(1999)-2 88%, Khan 5(2000)-& 97% 2] A=
& masto] Ak 23k glont FulA 4 5
(2003)0] AFA o] ZFH=oA 28.9% 2 o]
(2009)0] FAMA Y w=ZAgo| A =HE 4ef =R o)A
24.6%" ko] spvC genedr HF-5kaL Qlth= A& = A
ek Aol7h st ol e WAl B
wefato] ol weEt spvC gene o] M2 tha A
o7 s & 5 SISIEh T e 5 Rl
Al B2]3t S. Typhimurium©]| 4] spvC gene 2] -

o Sl ) e A} @ Elolof 3 A0E A
t}. ESE S, Enteritidis @] 3%, & ZAo|A B]|E A]
3] —}_I——’,’: = AR FA|E BF7) spvC geneS B
Qb3 glof ofd ATAEe] Auker AX et
(Abouzeed 5, 2000; Kwag 5, 2008; ©] 5, 2009). ©| 2}
Zo] spvC gene> Eo]++2 Ffet= TAglol S
Typhimurium¥} S. Enteritidis Ao]o|A] d2] Bxsta
L2 oF 4~ 9Jth dHH Abouzeed 5(2000)2 A2}
Aol A 22]3t Salmonella @3 F % S. Typhimu-
rium ¥ S. Enteritidis ©]2]¢f S. Infantis®?} S. Heidelberg
o[ A= spvC geneS H-G5tal Qhal R E 14l
O]H ZAlo A= S. Typhimurium var. copenhagen, S.
Fyris, S. Haardt 2! S. Mbandaka©]| 4| spvC gene©| <
o] spvC gene SalmonellaZ; o Atolo|A de] £
EGS oF 4= Qi stHO 2 = Salmonella @3
&3} v wste] Euf S. Typhimurium¥} S. Enteritidis o]
Al spvC gene®| =2 H{faS Hol= Ao tistol=

ol o]

i

O F

.

el



T7F R Eofop o A o= AYZtE.

kil 55/\}4 At e2|oA &7t Salmonellaol| A
=23} BElo] Q= spvC gened| A= TRt 24
oA = = A2, spvC geneo] Aol A
Adarz I FaAol =7 B7HEA e He 1Y
3 = W(Guiney -5, 1995) th4et 72 7H5llA
2|2t Salmonella; oA o5 FAAt] gt o
S 2P Ead Ao Az

F

52 Mo

z £

it BEA oA ARES5Ql 282 A &2
3t Salmonella 345+0) tfslo] PCRo|| 93t invA2}
spvC gene2| H Q&3S AR AT}, invA gene &
= TAITolA AEEAIL, spvC gene> F At
58.8% 7} B3t 3Tk spvC geneS R -G3F FA|A
2 §. Typhimurium 8%, S. Typhimurium var. copen-
hagen 155, S. Enteritidis 355, S. Fyris 555, S. Haardt 25
9l §. Mbandaka 15+ = o]t

x

-

L

[

Mo

i

o]59l, 3l AHd. 2007. & =AoA 2|8 Salmonella
spp.2] 54 241 d=71591A88] 7. 30(3): 339-351.

01§91, 9%, o1, o) F%, 788 2009. 2} A fra) ot
AW Salmonellads 2] EARFASH EA. =715
£1A88+3] 4] 32(1): 61-76.

Ao, vkEe), 1289, 2003, AEA Y EEEA Bed
Salmonella Typhimurium 2] ¥-¢1/d o] #-3F 1+ sl=7}
=2]28813]#] 26(1): 39-50.

Abouzeed YM, Hariharan H, Poppe C, Kibenge ES. 2000.
Characterization of Salmonella isolates from beef cattle,
broiler chickens and human sources on Prince Edward
Island. Comp Immunol Microbiol Infect Dis 23(4):
253-266.

Bolton LF, Kelley LC, Lee MD, Fedorka-Cray PJ, Maurer JJ.
1999. Detection of multidrug-resistant Salmonella enter-
ica serotype Typhimurium DT104 based on a gene which
confers cross-resistance to florfenicol and chloram-
phenicol. J Clin Microbiol 37(5): 1348-1351.

Borland ED. 1975. Salmonella infection in poultry. Vet Rec
97(21): 406-408.

Chiu CH, Ou JT. 1996. Rapid identification of Salmonella sero-
vars in feces by specific detection of virulence genes,
invA and spvC, by an enrichment broth culture-multi-
plex PCR combination assay. J Clin Microbiol 34(10):
2619-2622.

van Duijkeren E, Wannet WJ, Houwers DJ, van Pelt W. 2002. Sero-
type and phage type distribution of Salmonella strains
isolated from humans, cattle, pigs, and chickens in the
Netherlands from 1984 to 2001. J Clin Microbiol 40(11):
3980-3985.

Finlay BB, Falkow S. 1989. Salmonella as an intracellular para-
site. Mol Microbiol 3: 1833-1841.

Gomez TM, Motarjemi Y, Miyagawa S, Kiferstein FK, Stohr
K. 1997. Foodborne salmonellosis. World Health Stat
Q. 50(1-2): 81-89.

Guiney DG, Fang FC, Krause M, Libby S, Buchmeier NA, Fierer
J. 1995. Biology and clinical significance of virulence
plasmids in Salmonella serovars. Clin Infect Dis 21: S146-
S151.

Gulig PA, Curtiss R. 3rd. 1987. Plasmid-associated virulence
of Salmonella typhimurium. Infect Immun 55(12): 2891-
2901.

Hudson CR, Quist C, Lee MD, Keyes K Dodson SV, Morales
C, Sanchez S, White DG, Maurer JJ. 2000. Genetic rela-
tedness of Salmonella isolates from nondomestic birds
in Southeastern United States. J Clin Microbiol 38(5):
1860-1865.

Jenikova G, Pazlarova J, Demnerova K. 2000. Detection of Sal-
monella in food samples by the combination of immuno-
magnetic separation and PCR assay. Int Microbiol
3(4): 225-229.

Jones GW. Rabert DK, Svinarich DM, Whitfield HJ. 1982. Asso-
ciation of adhesive, invasive, and virulent phenotypes
of Salmonella typhimurium with autonomous 60-mega-
dalton plasmids. Infect Immun 38(2): 476-486.

Kawahara K, Haraguchi Y, Tsuchimoto M, Terakado N, Dan-
bara H. 1988. Evidence of correlation between 50-kilo-
base plasmid of Salmonella choleraesuis and its virul-
ence. Microb Pathog 4(2): 155-163.

Khan AA, Nawaz MS, Khan SA, Cerniglia CE. 2000. Detec-
tion of multidrug-resistant Salmonella typhimurium
DT104 by multiplex polymerase chain reaction. FEMS
Microbiol Lett 182(2): 355-360.

Kwag SI, Bae DH, Cho JK, Lee HS, Ku BG, Kim BH, Cho
GJ, Lee YJ. 2008. Characteristics of persistent Salmo-
nella Enteritidis strains in two integrated broiler chic-
ken operations of Korea. J Vet Med Sci 70(10): 1031-
1035.

Oliveira SD, Santos LR, Schuch DM, Silva AB, Salle CT, Canal
CW. 2002. Detection and identification of salmonellas
from poultry by PCR. Vet Microbiol 87(1): 25-35.

Thorns CJ. 2000. Bacterial food-borne zoonoses. Rev Sci
Tech 19(1): 226-239.

Salehi TZ, M. Mahzounieh M, Saeedzadeh A. 2005. Detection
of invA gene in isolated Salmonella from broilers by
PCR method. Int J Poult Sci 4(8): 557-559.

Swamy SC, Barnhart HM, Lee MD, Dreesen DW. 1996. Virul-
ence determinants invA and spvC in salmonellae iso-
lated from poultry products, wastewater, and human
sources. Appl Environ Microbiol 62(10): 3768-3771.



