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Abstract

The incidence of Yersinia enterocolitica in raw meat was determined over 10 month period. Y. enterocolitica
was isolated from 8.5% of beef, 17.0% of pork and 25.6% of chicken. Overall prevalence of Y. enterocolitica
in raw meat was 17.5%. Seasonal difference was observed in isolation rate in which pork and chicken
samples collected in the second half of the year twice was more than that of the first half of the year.
Serotypes of Y. enterocolitica isolates were O:5 (17.3%), O:8 (8.6%), O:3 (6.2%), 0:1,2 (1.2%), and others.
The antibiotics susceptibility tests showed Y. enterocolitica isolates were resistant to carbenicillin, ampicillin,
erythromycin, penicillin and bacitracin. In contrast it showed sensitivity to polymyxin B, kanamycin, ciprofloxacin,
gentamicin, trimethoprim/sulfamethoxazole, nalidixic acid, and tetracycline. PCR with specific primers derived from
ail gene of Y. enterocolitica was applied to detect and confirm pathogenic Y. enterocolitica. About 10% of the
isolated Y. emterocolitica proved to be pathogenic and most of them were found in pork. However, proper
cooking and meat process can kill and remove all Y. enterocolitica in meat, because the organism is very

sensitive to heat.

Key words: Yersinia enterocolitica, incidence, polymerase chain reaction (PCR)

AN B

Yersinia:2] W¥A<Q AL Y. enterocolitica, Y.
pseudotuberculosis, Y. pestis, Y. intermedia 5<]™ ©]
& YA FH ST}, Yersinia spp F717F
0.5~0.8x1~3 pme|n] WA EAE A Y=
Gram $4, ¥4 8714 2Holth 2840 sl TF
£ 1~18719) Hu g FA el 75 gl &%
o] et EFAel 3}o]7t glelA 25°CollM & 54
o] gl 37C M= 540 Hth AALEE 4~
42°Coln] A &% 1= 28-20°Ce|t}?,

Y. enterocoliticat= QIF-TEHUTLE 1939d A}
ol AA Hz2 Fa=dn® A, &, &, %N 5

Corresponding author: Soon Young Lim, Division of Food
Microbiology, Korea Food and Drug Administration, 5 Nokbun-
Dong, Eunpyung-Gu, Seoul 122-020, Korea

183

o] FECE A, AE, AAE, A5, HX,
o, 7HER), oHF 52 A1 A A Rl EelE
o] $ic}O. o] & Al F-EollA B, ¢y, 44l
T8, FE 52 Fike 34 A Y, 2
gl 24 fedgho g v Ay Fu opiy #
Y 53 22 A olS(yersiniosis}g Y27 W
fgelel?. AA o8] YelellA] o] Fo = At AlF
A AL Shigellart} @ol WA, Salmonella,
Campylobacteritgd durd e 2 YAy ¥ usw
AUrt®. 2] Eelgo] 7123 ALl Hge o] &
k= Ao] Bt

ol 4] Y. enterocoliticar= ThE A Aol H]3)
2l go] W] g HI7RlE FRAE A dste.
o, Aol AFFAL AN T FAE 5 S
EAW g Fofl A E A T3 nirl ik & 52
Qdr}. 2=Fel 73g-oll= yersiniosisE dwhalr) 95l



184 YA A 314 A 135 (1999)

ool AEE ddeR 295§ 345 baseline
monitoring-$ X442 A}z glor} & et
ol ool fE QA7) ofA] Wl Fg Aol

¥ dPdME W #-5 A8_F Y. emterocolitica
€ ¥eista o EejFol Hisle serotyping, SHA4A
WA AL 3 PCRE A A3t $-2] vehe] Al4% Y.
enterocolitica®] B-¥ ZA} 9 Be|ge BAS ool
£ baseline ] A 9] QA& 3 ar} st

Mz W

AHNE

1997 4945 119717) A&, 9, ¥4, 35 5
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Y. enterocolitica®| &2| 3 &9l AlY

Y. enterocolitica®] ¥#-2] A4 v]= FDA methodel]™
w2l AAREe &, HM 25 g& 225 mL peptone
sorbitol bile broth (PSBB)ell 2 T Aol M2 302
Zb 248 ¥ 100ColA 1097k FFullslddetl. 27
wjekel 0.1 mLE 1 mL2} 0.5% KOH/0.5% NaCldl] ¥
o] & A& F MacConkey agar (Difco)®} Cefsulodin-
Irgasan-Novobiocin (CIN) agar (Difco)el] ztz A%
wated 30°Celld 48A17F wfeF3tsich. wiA| Aol A A
¥xql A AH5} brain heart infusion (BHI)
agar (Difco)l} #|thufekdt 3. Yersinia spp.8] £A
A8 AAstc). Yersinia spp.e] AdAQ &L
MacConkey agaro| A& @AY F-A 53¢ A4S Y
480 CIN agardllX e A Fofo] AL & A&
w3z F97 9 BokS o U™ bull's eyed] ¥
e)& Jebdc).

Yersinia spp.2. FAE o)X= FF+v Kliger's iron
agar (Difco)l] 3 F3}od 30°CollA] 48417F whekstict.

Table 1. Number of samples collected from different area

Y. enterocolitica®] &=l ul-g-2 alkali slant/acid
buttels} 7}2F A& 31X Y3 HSHHES §A40]
o} 371428 urease JAJukE, L-lysine decarboxyase
9 citrate o]-§4Mg 52 AHIAYLE AR F API
20E (BioMerieux)ol HE&}w 35°CeflA 18~24417
w3t A8 w5HAc) HFHog HUld ¥
enterocolitica T -70°Col| B.@3ted 1A #Aujo]
AL8-814dct.
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Slide agglutination ¥PH& o] Ea|F3re]
serotyping-& AAl3l%c}h A= AER A
F(Denka Seikeny& AH&-3}%] o}

22| 7o g4 MAH

225l Y. enterocoliticas) 3] vlA=e| wie}
AR WY& AABI . A= ampicillin,
carbenicillin, tetracycline, nalidixic acid, bacitracin, gent-
amicin, polymyxin B, kanamycin, erythromycin, cipro-
floxacin, penicillin, trimethoprim/sulfamethoxazole-& A}
L3t e Zle] #HE-2 National committee for
clinical laboratory standards (NCCLSyH o] 228451 c}.

ZetE Ao EE(Polymerase Chain Reaction: PCR)

Algol4 2§ Y. enterocoliticas] WU RS
#ala}7] $)3}o] PCRS AlA3}gic}. Template DNA
= oy e wpgoe Az, AMgslgc. ¢4 Y
enterocolitica® 4] wiokg Hgul R o)A g 2] A
-2 Alwlsled BHI brothel] HF8 F 37°Coll A 244
7t wiokslgdct. 50 pLe} vioFel-$& 3,000 pmell A 5%
7H QAR F pelletd WFEFS 50 pLol FU3
A F the 100°CollA 1587 F3ch o12& 10,000
pmellA 1587 YA % F F59E template
DNAZ AH8-3H3ich.

PCRo|| A}4-%] primery @ FVo] ARl 2.8 o] &

Number of samples

Region The first half of year

The second half of year

Total

beef pork chicken beef pork chicken
Seoul 20 40 35 4 51 36 206
Daejeon 15 15 15 15 15 15 90
Kwangju 15 15 15 16 16 15 92
Pusan 15 15 15 10 10 10 75
Total 65 85 80 65 92 76 463
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3} 012 Y. enterocolitica®] WHUAT} FA )
+ ail geneol] Fo]H<Ql primer24] Ail 1] sequence
© 5“CGTCIGTTAATGTGTACGCTGC-3'0| 2 Ail 2=
5-GGTGCCAACTTTTATGCTATCG-3'0]c}. PCR-& 4
¥ reaction mixturet= 10X reaction buffer 5 pL, z}z}e)
primer (20 pM) 2.5 pL, dNTP (10 mM) 4 pL, Taq
DNA polymerase (S unitjiL) 0.25 pLe} 28 15.75
uLE A= Fct. o7]o) template DNA 20 pLE 7}3}
o & 50 ul7} HEF @ 3, Touch Down Thermal
Cycler (Hybaid Co., England)& ©]4-3l«] PCR 4%
€+ AAslgel. PCR A& denaturation 94°C 13,
annealing 56°C 1% 12] 3L extension 72°C 14 3028 1
cycle® 3} 35 cyced WHE-Alglcl. FE 458 bp
DNA. fragment= 1.0% agarose gel electrophoresis 8 £-5}
o Haldigr].
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€ 81A(17.5%), Y. intermedia & XY o}2 Yersinia
spp.= 537(11.4%)el A ¥-2]=| i c)(Table 2). 2} A}
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Table 2. Incidence of Yersinia spp. in raw meat

AX|27] 2} @arloA] Ak dct 2ejelal ¥ Y.
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2 A7A 2§l Y. enterocoliticad] H-e]-go)
H52A =& Ho|glA|at A8 &A= Y. entero-
coliicas= 7}d A2 Fol] sl A Aldslng, &
A AErE 9 287} o] FeAlgd o] 2913t 4]
o] WY ey AHos gy A_N £
Ale A ot a2 A8-g o] 48 AF/LRA B
A 4 9le A2 gd A3 F4e= Y/sly 4
Zrhct wEkd B A7 Ak AERFEA ¢
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22|12} serotyping

Slide agglutination B3 ©]-8-3}] Y. emterocolitica
2 H1" F5o| t3bd serotyping A& AT 2
3} 81719] E2lF F serotype 0:57} 17.3%2 714 &
k3Lt & 0:8 (8.6%), 0:3 (62%), 0:1,2 (1.2%)
o] 2th(Table 3). YBSFH 2 47719 A4S 117
F2 g T serotype O:80]¢] ond vpmix]|y B4

Meat Tested samples Y. enterocolitica Y. intermedia Other Yersinia spp.
Beef 130 11 (8.5%) 1 (0.8%) 11 (8.5%)
Pork 177 30 (17.0%) 3 17%) 15 (8.5%)
Chicken 156 40 (25.6%) 5 (32%) 27 (17.3%)
Total 463 81 (17.5%) 9 (1.9%) 44 (9.5%)
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Table 3. Serotype patterns of Y. enterocolitica isolated from meat

Serotype(%)
0:1,2 03 05 0:8 09 Others Total
Beef - - 1 (9.0) 10 91) 11 (100.0)
Pork - 519 9 (30.0) 3 (10.0) 13 (43.0) 30 (100.0)
Chicken 1 (2.5) 5 (12.5) 4 (10.0) - 30 (75.0) 40 (100.0)
Total 1(1.2) 5(6.2) 14 (17.3) 7 (8.6) - 52 (64.2) 81 (100.0)

HollA 0]-43 FAAH 2= AuS-E o)A gt
t}. HA 27]E 05, 0:8, 0:39] $£olgied vl
05, 0:8, 0:1,2¢] gl Y& 2 8 SHNM &
o] B-E)=lx serotype 0:9% H2=|=] kil serotype
0:38 HX|27], 0:1,2& garldAs #2159t
dubs o 2 wflAde] gl Ao dBAl serotype 03
< R 37l 7 el RelH )

AA el dFE 2RE-& HolR| 9 o] 642
%} == L o]|fE Y. enterocolitica®] ThoFEr
serotypeo]| B] & A AP o2 o] 4 753t FEA
< B AYdA AH-E 571A e 7] dj ot} weby
Bl A& serotypingg $18Aw Hrl wd ¥ A
o] Agld wgo] g asict s

AE Y AH

A A o Ng} A AEA HFE2] Y. entero-
colitica ¥-2| 7 carbenicillin, ampicillin, erythromycin,
penicillin, bacitracinel] 2} WAL Jehle W
polymyxin B, kanamycin, trimethoprim/sulfamethoxazole,
ciprofloxacin, tetracycline, nalidixic acid, gentamicin %
o Z44d& elisic(Table 4). o] A= F %]
R 73 Ao} v)eqt FAhE 2.2 carbenicillin?]
734 & o] Ay V. enterocoliticaz} 7trAd&
Ralg) whg] £ 7oA E Ad-E B,

EEEAHAMRS
Y. enterocolitica®] ¥W{A 3 #HE <z A4 F
712 2 Rl 25 shbe plasmide] )

olt}. &, 40~48 megadalton (MD) =7]%] plasmid&-
BA8ta ol A WA BRiAe] Aoka o4
2]}, 12iv} Y. enterocolitica® 37°CollA] wjoFg
7% ] plasmide A= BAE A g17] 9
Foll Mz} niell 23kA] W-¢ 7-$ plasmid
9] &4 §-52 WS Bddhe AL A o
o} & e AYAE o3 A5 gy
ail gene (attachment-invasion locus)?] ¥ -§-4 -3 24
o] §ARE B3 Y. enterocaliticats 100% KA
o] 9l= Ao Y. o] $-HAN= chromosome
off x5t widzAdel Adtgle] WU S B3}
7] 1% 71E22 AMEE o At 2eje B
A7l ail geneol| o)A Q] primer§ ¢]-83% PCR
& AAsked %5 458 bp DNA fragment] -§-3-&
#el3to 23 Y. enterocolitica®) MY 1B e}
3}l ch(Fig. 1).

A 8172 Y. enterocolitica E&|FFF w4 o]
ki el FFe 8FF2A(10%), 22 A%
Z YR 37l A 673 (serotype O:3 5FF¢+ 0:5 17
), g7ldldE 0:1,2 0:3, 0:8, 0:9 254 €3
W& Bl 135, 183 Aar]el A& serotypinge]
23] o4& 1709] @57} PCR ofAul3-& v1ehdiglc).
FelFF5 serotype 0:8& F H4HAe] glE 7o
2 vjehd vbd serotype 0:32 2571 W U] AR
o} dubd o2 WHAe] gle AR deizl serotype
0:571 £ Ay iAo Eel@Felis PCR 3y
Hhe-& 13l Zo] Fojglen 1 o)fel disire At
A&t A7t Do d Al o

Table 4. Antibiotic susceptibility of Y. enterocolitica isolated from various meat

Antibiotics
PB-300" CB-100° K-30° SXT® CIP-5® TE-30° NA-30" GM-10° AM-10” E-15" P-10" B-10?
Resistant(%) - 81 - - 13 1 1 - 92 100 100 100
Intermediate(%) 97 2 11 - 1 17 5 7 6 - -
Susceptible(%) 3 17 89 100 86 82 94 93 2 - -

PB-300"(Polymyxin B), CB-IOO”(Carbenicillin?, K-30”(Kanamycin), SXT¥(Trimethoprim/Sulfamethoxazole), CIP-5”
(Ciprofloxacin), TE-30°(Tetracycline), NA-30"(Nalidixic acid), GM-10"(Gentamicin), AM-10”(Ampicillin), E-15"
(Erythromycin), P-10""(Penicillin), B-10""(Bacitracin)
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Fig. 1. Agarose gel electrophoresis (1.0%) of PCR ampli-
fied products (458 bp) which represents the detection of
ail gene. Lane 1: Molecular marker (100 bp ladder), Lane
2: Beef isolate, Lane 3~7: Pork isolates, Lane 8: Chicken
isolate
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U A&F Y. enterocolitica®] ¥F FA} @ Eel
T 4L AR 4319 4432 1144)0]q] 4},
R o] 2], SiIA 3], §37] 4634&
A&, dA, B35, FabollA elete] Agslgict A
A AL 17.5% (B1A)NA Y. enterocoliticar} ¥-2)
How §27126.0%p1 7HE %ol A= )i}
F2E2 A et Aol Bl shilr|d 4
g 25719 garzlelA b)) 2ujel At ¥
T &S 2ok 3A8A e AgAs) oty
2] He|FE carbenicillin, ampicillin, erythromycin,
penicillin, bacitracinel] ™3] A& Jehlls ulg
polymyxin B, kanamycin, trimethoprim/sulfamethoxazole,
ciprofloxacin, tetracycline, nalidixic acid, gentamicin-5-oi]
ZAdg vetdiglel. #2818l Y. enterocolificas] ¥

< serotype 0:57F FFoll A& o H7 SR
Al Bl HelE o)X= 0:9%= F2l=R] esitl. PCR A
A3} 8142 HeldaF STEF(10%y JUXs 2
a9 AR Ay o F 6757} Hixlavel
Al A= 23 iR ar] ReldsE HedAel
$ie 7o de] delA & serotype 0:57} PCR %
Ao HUAS B o) dA7Es A A
€ vehd Zlol s o] AF-slokdt HA 2 do}
et
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