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Abstract

Salmonella infections cause the diseases in poultry and some zoonotic Salmonella
can be transmiited to human through poultry products, resulting in food—borne
disease. This study was conducted to obtain some useful information for the control
of salmonellosis in human. Twenty four Salmonella spp were isolated from poultry
carcasses, and they were examined with several methods such as serotyping,
antimicrobial resistance test and random amplified polymorphic DNA(RAPD) to
identify their characteristics.

In serotyping test of 24 strains S enteritidis was 17 (70.8%), followed by S
schwarzengrund 3 (12.5%), untyped strain 4 (16.7%). In the results of antimicrobial
resistance test, 23 (95.8%) isolates were resistant to at least one antimicrobial agent,
generating eight different resistance patterns. In RAPD analysis using URP—6 primer
to differentiate Sal/monella isolates within a serotype, 4 serogroups were divided into
10 RAPD types: 5 types in S enteritidis, 2 types in S schwarzengrund and 3 types in
the remainder.
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At geatgre FAHeth AHL target
organism® DNA @7|xdo] HQ3r ¢o
H A3t A&EsHA ARdedS 83
e FEoR o] sbesttt ¥ vy
S2= 298 o DNA polymorphisme
A2 F Jd& AFTF primerE FHolop 3}
= o] 3t} universal rice primer(URP
primer) = H| 3 ¥& annealing tempera-
ture® PCRE AAE AL <9 primer
HegE® FEYHo 2 AAE I 5 9l
gx RagQe 0 o et q 4
Zled AU 58 o]&dty @ o4
EREs d7stn gloed Adrndgdo] ¢
gt AEs dwn AWISHE Fol7] 4%
AEZ o)Ll glu} b 20 22 283D

= dAFdME E EEFNA FElE Sar
monella spp 24 #FHE serotyping, &
E4d UYAAE, 2891 URP-6 primerEs ©]
43 RAPDEA S AAE%ew I 54&
A48t HEACA BEEH= ARdsid
AFEg sty AedE sols AEZE
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20043 19%E 2006@ 44974 4=
HEFZAA 58 #Y EAZTHS 400m
9] buffered peptone water (BPW, Oxoid
Ltd, Basingstoke, Hampshire, England) &
AR & AHA F 40mE 36TCA 187
24A17F wijokataL o] YA 2FF AR
dabd SR ¢l selenite cysteine broth
(SC broth, Difco, Becton Dickinson and
Company, Sparks, USA)o 1mE AH7}eta
F Aol rappaport—vassiliadis R10 broth
(RV broth, Difco, Becton Dickinson and
Company, Sparks, USA)el 0.1mE H7}3}
o] Z+zh 36 W 42ColA 207 2443 F
Qb wjekstgith. Z4 e FEajgdes 2xd

gt ZAHolM 2|8t Salmonella sppel 4 &4

g AEuxe)l bismuth sulfite agar (BS
agar, Difco, Becton Dickinson and
Company, Sparks, USA) % xylose lysin
desoxycholate agar XLD agar, Difco, Becton
Dickinson and Company, Sparks, USA) Hl
Ao =@3t F 36TCANA 207 2447wk
3 T Fydz AsHE FJEF (R HE
2 ZF3lrs AR H2A)E Ao
Ardatd SRAHAE AAEEH. giEHE
Ao thsl triple sugar iron agar (TSI
agar, Oxoid Ltd., Basingstoke,
Hampshire, England) % lysine iron agar
(LI Agar, Difco, Becton Dickinson and
Company, Sparks, USA)APH ||| 3 z}3}
ol 37TColA 207 24A12F wjekst & Axd
diog FAH= o sl nutrient agar
(NA, Merck, Darmstadt, Germany)Z ©]
& =i F 2894 dY9Es g9
3, oxidase reagent(Difco, Becton Dic-
kinson and Company, Sparks, USA)<&4
© 7 Salmonella O antiserum poly (Becton
Dickinson and Company, Sparks, USA)¢j
SANESS B #5FF VITEC GNI+ Card
(bioMerieux Inc., DurhamNC, USA)E ol &
3+l Salmonella sppy& AF FRAN.

Chromosomal DNAS| ZH|

g Andetd2 SC broth® 37T
A 24A1Z wioksiith. wilk® SC broth
1.5mE microcentrifuge tubeol %71 4
oA 12,000rpmo.E 287 AAEE 3%
t}, A= AAST Gene—spin' ™ Viral
DNA/RNA Extraction Kit iINtRON Biotech-
nology)Z ©o|&3t%] chromosomal DNAE
22359t F23 DNAE A¥H7A -20T
of BAshEA Ao AFEE3AT

Salmonella—specific PCR

Salmonella specific PCRol| AF23%t primer
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olz§, E5d, ¥EY

T S typhimurium| A A€ invA gened
HA2E F Y& primerE AT,
primer? @714 EdL 5 —ACA GTG CTC
GTT TAC GAC CTG AAT-3 # 5 -
AGA CGA CTG GTA CTG ATC GAT
AAT-3" ol BioneerAt(Korea) oA A=
st RAg AFE-3H3T

PCR mixture8 T2 10XPCR buffer
(Promega), 1.5mM MgCly, 0.2mM, dNTPs,
20pM primer pairs, 1U 7ag DNA poly-
merase (Promega), 5u£9 template DNA®]
L FFTE AUt HFEF] 507t HA
stk FE& themal cycler (PTC—-100,
MJ reserch)& ©]&3te HAF$TE. PCR
cycle2 94TCoA 5%3F denaturationA|Zl H
2 dbge® 94To|A 183 denaturation,
56TCelA 30% annealing, 72CAq 283t
polymerization® 353 #FE3F % wixjgto
2 72TCM 583t polymerizationd AA|
sttt

PCR AE2 1% agarose(Promega)°lA
100VE 25% &<t A7|9%S ¢ ¥ 0.5us/
ml9 ethidium bromide’} 3A¥ Tris-
boric-EDTA(TBE)E |43lx UV trans-
iluminator (Seoulin Bioscience)& ©] &3}
bandg ##33t.

Serotyping

Salmonella—O and H antisera(Difco) &
o] g3t SHREES HAISGTE FAEHT
(O antigen)d FTAHL DA AA o
N8 colonyE: AFH3t BHIZHRZOE
AALelgie. ARFYU(H antigen)d FAAE
ANdP AIHOZ phase 1 F4E AAIY
1, Craigie tube method® ©]-%3}% phase-
changing® 3}%] Phase N&YAALE 3190
] Phase I&¢Yo] #E¥ #F+= Phase I%
d FEHE o]t AP} AFEHOE AAL
stk AAF & HFHQ serotypings Kauff-
mann—White scheme®] we} FE31c} %,

EnEE WY AAM

F#E4d YAAAEL National Committee for
Clinical Laboratory Standards (NCCLS)*®¢]
7Z1&e) wet ti23 g4 (disk diffusion
method) & ©l&3to] Ardzt#e FHEA
A g A3t WA FAEFE Tryptic
Soy broth(TSB, Difco, Becton Dickinson
and Company, Sparks, USA)e|A 37T,
16724 A Zrefekst & R+ ¥ % (McFarland
No. 0.5)% 3A3ty EFHEE AHEdt &
H] 8t Mueller—Hinton medium (MHM, Difco,
USA) o #53H 4oz g ths sensi—
disc 8—phase self—tamping dispenser (BD,
USA)E AMg3te F@uxg 7~8F 2 A
diskE Z&3 F 37ColA 24A17F wjgst
ok w F disk FHo YERd EEA R

£ caliperg °l§3l FAHUT LA
olzl= WkE{ 3t s FAEL dig
Ay Eme B L diskAZARlA
AAE 71Fe Wttt A FAED A A
= BBL sensi—disk(BD, USA)A¥&<Q ami-
kacin (AN, 30ug), amoxicillin/clavulant acid
(AmC 20/10gg), ampicillin(AM, 10xg), cefa-
zolin(CZ, 30ug), colistin(CL, 10gg), genta-
micin(GM, 10gg), kanamycin(K, 30uxg), neo-
mycin(N, 30uxg), norfloxacin(NOR, 10ug),
penicillin(P, 10U), polymyxin B(PB, 300
U), spectinomycin(SPT, 100uxg), strepto-
mycin(S, 10pg), tetracycline(Te, 30ug),
trimethoprim/ sulfamethoxazole (SXT,
1.25¢8/23.75p8) & 15%F <& ARttt

RAPD-PCR

RAPD-PCR2 URP-6 primer (Seoulin Bio-
science) & o] €3l Salmonella subspecies
7¥e] DNAZE fingerprint3t{th. ©] primer
= =2 AFAF DNA polymorphism® T
BAS ;51_0%‘12‘%1:]’ 29.30).

PCR W2 3aF/HSF 14.5p8F URP
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Primer—6 1.5¢8(Seoulin Bioscience, SS
4306)% primix(Bioneer, Seoulin Bio-
science) 7} B &1 44 B3 £
Template DNAZ 4yl FY3te] HETo)
20p7% HA sk 103] pipettingste] &
ZIve] gHe 324319t}

RAPD PCR cycle2 94Co|A 487 denatu-
rationAlZl  H  94TCe|A 187} denatu-
ration, 55Ce|A 137 annealing, 72C |
A 287} polymerizations 353 ®wtE3 &
upA et o 2 72ColM 787F polymerization
= AAIEH3T

PCR AHE 15E 1% agarose (Promega) 9
A 100VE 25% Bk A719%S & F 05
1g/mle ethidium bromide’} 34 ¥ TBEZ

M1 5 10

o o

S THolM 22T Saimonelia sppe EN M

A5t UV transiluminator (Seoulin Bio-
science) & ©|&3to] bandE #HESAH

2 4

Salmonella—specific PCR2 0|28t 22|F
9| &l

(o]
o5 9 R 2 24 YERdes o
Ao 2 nvA gened FEE 4 0+ primer
=

2 o] &3}o] Sal/monella—specific PCR& 4
Alskalel. 24709 Axdet Felgea] 25
521bp DNA fragment & ZAHE0] o
A dAGlel e TEF+ invA gene
o AYz P Ao FlHdch (Fig 1).

C M 16 20 24

Fig 1. Salmonella—specific PCR of Sa/monella isolates using primer set detecting /nvA gene.
Lanes M, 100bp DNA marker; Lanes C, No DNA fragment; 1—24, Salmonella spp

Serotyping &2}

e 24719 ArdepdFe] g g%
S B4 A3 serogroup D1o) &&=
S enteritidis7t 175 (70.8%), Bl &t
S schwarzengrund’y 35125 %), 181
serogroup C1, C2, B ¥ Dl <Zshvt
typings U o] JAHT ¢ Y= 4570167
%) & WEFS T (Table 1),

Salmonellad £o| A Z&0| Ojs LA
T E ARdadTed S 2 s

AL ampicillin(AM), penicillin(P), strepto-
mycin(S), tetracyline(Te) 4307 o] =
penicillindll 7V @2 22¢5(91.7%) 7} WA
& Je9 1, tetracyline 9 F(37.5%),
streptomycin 995 (37.5%), “18]1 ampi-
cillin®l 64 5(25.0%) 7} W& vetdisich

A pattern Q7F4 FE o Z Povt
4ol 1095, AMSF Pl YA 175, P9
Teoll W& ®<l 3¥F, S Tol WS
HQl 1¢F, AM/P/Sel U4ds B 34,
P/S/Tel WAAS B 3745, AM/P/S/Tee]
WAL Bl 295, 28l ARESE 157HA)
s YAS Holx &2 1dFUrt
(Table 2, Table 3).
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Table 1. Salmonella serogroups and serotypes isolated from poultry carcasses

Isolates 0 H
Results

No poly group poly phasel bridge phase?2

4-1 A D1 B m enteritidis
4-2 A D1 B G,m m enteritidis
4-3 B C2 C k, k 5 blockley or haardt
4-4 A D1 B G m enteritidis
4-5 A D1 B G m enteritidis
4-6 A D1 B G m enteritidis
5-1 A B A d d G Untypable
5-2 A B A d d 7 schwarzengrund
5-3 A B A d d 7 schwarzengrund
5-4 A B A d d 7 schwarzengrund
5-5 A D1 B G,m m enteritidis
5-6 A D1 B G,m m enteritidis
5-7 A D1 B G,m m enteritidis
5-8 A D1 B G,m m enteritidis
5-9 A D1 Untypable
5-10 A D1 B G m enteritidis
5-11 A D1 B G m enteritidis
5-12 A D1 B G m enteritidis
5-13 A D1 B m enteritidis
5-14 A D1 B G,m m enteritidis
6-1 A D1 B G,m m enteritidis
6-2 A D1 B G m enteritidis
6-3 A D1 B G,m m enteritidis
6-4 B C1 B G f rissen or ardwick

Table 2. Antimicrobial resistance of Salmonella strains isolated from poultry carcasses

Serovars Number of Number of resistant strains (%)
strains tested AN AmC AM CZ CL GM K N NOR P PB SPT S Te SXT

S enteritidis 17 4(23.5) 16(94.1) 4(23.5) 4(23.5)
S schwarzengrund 3 2(66.7) 3(100.0) 3(100.0)
Serogroup C1° 1 1(100.0) 1(100.0)
Serogroup C2™ 1 1(100.0) 1(100.0)

UT ™ 2 1(50.0) 2(100.0) 2(100.0) 1(50.0)
Total 24 6(25.0) 22(91.7) 9(37.5) 9(37.5)

AN: amikacin, AmC: amoxicillin, AM: ampicillin, CZ: cefazolin, CL: colistin, GM: gentamicin, K: kanamycin, N: neomycin, NOR:
norfloxacin, P! penicillin, PB: polymyxin B, SPT: spectinomycin, S: streptomycin, Te:! tetracycline, SXT: trimethoprim/
sulfamethoxazole.

‘. Serogroup Cl, S ardwick or rissen, ™ Serogroup C2, S. blockley or harrdt, ™ Untypable
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Table 3. Distribution of antimicrobial resistance patterns of Salmonella strains

Patterns’ S enteritidis 52 ;;Z‘;i; ~ Serogroup C1' Serogromp C2° I Total
Susceptible 1 1
P 10 10
P-Te 2 1 3
S-Te 1 1
AM-P 1 1
P-5-Te 2 3
AM-P-S 2 3
AM-P-S-Te 2 9

*: See footnote in Table 2.

RAPD &4 V10.02 =219 (Bio—Profil& ©]-§39

HMEE FEslo] B A3 serotypeEE 5

URP-6 PrimerE o] &3to] RAPD #4]3h o]8t band7} glen = Mz [FAFS

A serotypedEZ #ME=7} ZlEtH(Fig 2). band® WA 53 ©@¥HF @™ band
BIO-PROFIL Bio- Windows Application L 240l A FEOZ gl (Fig 3).

1 o 10 15 20 24

# ¥

(X RT RN TR g

Fig 2. RAPD fingerprints of different Salmonella serotype with URP—6 primer.

1-17, S. enteritidis, 18—20, S. schwarzengrund, 21, Serogroup Cl; 22, Serogroup CZ2;
23—24, Untypable

0 eeede

Fig 3. RAPD fingerprints of different Salmonella serotype via BIO—PROFIL.

1-17, S enteritidis; 18—20, S schwarzengrund. 21, Serogroup C1; 22, Serogroup CZ2;
2324, Untypable.
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Serotype S enteritidis 173+ DOWHY¥E
@A 477708 band’t EAEGoH
band® $1A ¢ Mol wat 5714 o7 A
& 4 99}, Serotype S schwarzen-
grund 37 % 25% 5719 band® YA =
dA3F ot 1FE 6709 band7t Ve L
24 2719 Hoz AETE F Ui
Serogroup Clol 43}} serotypinge A

3] &A] £33 157 6709 band7t EAES
o, serogroup C2° &3} serotypingS
Ag3] A £ 15+ 5719 band’t YEF
wth. 53| serotypings 3t Xd 2709
#F = band’} 570, 7ME A& A3 Aol
7} em 71 F serogroup D1ol 3=
1#FE S enteritidis?Id et RAPD
type & & 7}A typed} Atk (Fig 3).

Table 4. Serotypes, resistance and RAPD types of isolated Salmonella

Serial Serotypes Resistance”
. . RAPD type
No. Serogroups Types Antimicrobial drug Patterns
1 D1 enteritidis AM, P, S I E-1
2 D1 enteritidis P 1 E-1
3 D1 enteritidis P I E~-1
4 D1 enteritidis P, Te I\% E-2
5 D1 enteritidis P, Te v E-1
6 D1 enteritidis VI E-3
7 D1 enteritidis P I E-2
8 D1 enteritidis P HI E-4
9 D1 enteritidis P o E-2
10 D1 enteritidis AM, P, S I E-2
11 D1 enteritidis P i E-2
12 D1 enteritidis P I E-2
13 D1 enteritidis AM, P, S, Te Vi E-1
14 D1 enteritidis P il E-2
15 D1 enteritidis AM, P, S, Te Vi E-5
16 D1 enteritidis P o E-2
17 D1 enteritidis P o E-2
18 B schwarzengrund P, S, Te A\ S-1
19 B schwarzengrund P, S, Te A% S-2
20 B schwarzengrund S, Te VI S-2
21 C1 Untypable P, Te v UuT-1
22 C2 Untypable AM, P I uT-2
23 B Untypable P, S, Te A4 UT-3
24 D1 Untypable AM, P, S I UT-4

" AM: ampicillin, P: penicillin, S: streptomycin, Te: tetracycline
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TolA Ardeld 235F(95.8%) = 1

| ol FHEA o] Jdgoer 8
7HA HE WA AEE JeEldt (Table 2,
Table 3). FHFEH W& Jebd 237FF
T 13¢F7F 27HA] o) dHEA Ui
< Yetlit. E3], S enteritidis 175
X 1657 W& IR ek 23
2 AL 2eE dmdetdel g
AATolA 88%2 #F7F 17FA] olAte]
aEde YAS Rolm 87FxY tE A
delo] #Ey AVAE fAIR oY YA S
Hets dFEAS A9 9 sz A
°]7F ATt

Y& Japanese Veterinary Antimicrobial
Resistance Monitoring JVARM) _Program®l
A&, HA), 283 hEelA BEe dnd
gt 825 djste] 2071A] FAA AL A
Atst A3 Am, dihydrostreptomycin, K, 1
g3 oxytetracycline®] REE serotypeo] U
4 dedgdn Basgen ), g5
oA TtaAENA 2eld ArdE 607
T T T5%7F 17FA] 014 FAEA ) A
£ e drtn Bastgin 1o,

el M= 7hgelX E2® S enteritidis
64.7%7F 2714 ol FAEAY YAHdS H
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A9 AR EARYAE 7]EY
43y #4373 g7 dA+E molecular typing
o] @o|] &4+, molecular typinge W<
AEstd 24& 7hestA stnz 2 EA
02 o099 23 AdAT E 984 zArd
7o F838H7 *P%“‘ T %1‘3}23 28)
primerg #7] 95t @ Aol -28_3}1]
T2 Ao o]HY AN Ardet
ol did] T2 FEHE HAF URP-6
primerS ©]&3lo] 4719 serogroupd AR
det#S RAPD typingdt @¥ 107] RAPD
typel® TEE F YA 1739 S
enteritidis= 57 RAPD type® &, 3529 S
schwarzengrund= 2712] RAPD typel =
TEHGY. o83 Az B o 1739 S
enteritidis= 5x9 TS QLIAZE E59
=5 ¢ F 3%t RAPDE o]&3ld T
3t serotyped A= AE3E subtyping
g = gloen, RAPDE 0]%—?'* subtyping
rdeta wE goln] JEF 2Al
&3k ot}

2 AT & ZAERREY e 4x
dateto] disty Y, FFED YA, 1
2132 RAPD PCRell 9% molecular typing
e A% F7EA YAYES ax
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