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Abstract: This paper deals with the distribution of Yersinia spp. isolated from the feces or
428 pigs slaughtered, 271 dogs slaughtered and 91
deer during the period of March 1985 to February 1986. Isolated Yersinia spp. were examined

the cecal contents of 1,755 pigs, 558 cows,

for serotype, biotype and antibiotic susceptibility of Y. enterocolitica,

The results were as follows;

One hundred and fourty-three stains of Yersinia spp. were isolated from 141(4.5%) out of
3,103 animals examined and their isolates were identified as Y. emterocolitica(138 (strains), Y,
kristensenii (3 strains), Y. intermedia(l strain) and Y. pseudotuberculosis(l strain).

Yersinia spp. were isolated from 122(7.0%) of 1,755 pigs in piggeries, 15(3.5%) of 428 pigs
slaughtered and 4(1.5%) of 271 dogs slaughtered, but no Yersinia spp. were isolated from cows
and deer.

The isolation rate of Yersinia spp. in pigs ranged from 5,9~8.0% in piggeries, it was higher
in summer and autumn and highest in fattening pigs groups(10.4%), especially.

One hundred and thirty-eight Y. enmterocolitica isolates belonged to serotype 0 : 3(95 strains),
0 : 8(13 strains), 0 :5(7 strains), 0:9(6 strains), 0:1,2(1 strain) and untypable(16 strains),
among them strains of serotype 0 : 3 biotype 3B(91 strains) were predominant,

Antibiotic susceptibility test of 138 isolates of Yersinia spp. was performed by the agar dilu-
tion method, using 8 antibiotics as follows: ampicillin(Am),

chloramphenicol, kanamycin, nal-

idixic acid(Na), rifampicin(Rf), streptomycin, sulfadimethoxine(Su) and tetracycline, All the
strains tested were susceptible to Rf and Na, but resistant to Su, and 136 strains(98.6%) were

also resistant to Am,

® W

Yersinia(Y.)JBEE-L Y. pestis, Y. pseudotubercul-
osis, Y. enterocolitica®) 3o 2 44 gkot Be-
rgey's Manual of Systematic Bacteriology(1984)o] =
THficE 4MEY o, olE EEL A, B,

i 9 B SoA udWd SEssz Qb (Kriegd
Holt, 1984; Shayegani 5, 1981; JLili, 1983). &
3| Y. enterocoliticas} Y. pseudotuberculosis’= o 7}
A mEHoz EHEs glon (i, 1983), ol &
of Mz Bl B ol REEE, Wi,
Be, TH, BEBEHKESHE 2 MmES dedla,
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Al AE aKEBL, TH, BEESEX KEEH
%, BEBMEGSR, R5E, KmE, WEx S+ o
2.7t} (Krieg} Holt, 1984; FLill, 1983).

A 98, wF, Avd 5 g9 detlA olE &
o] MB =& SEZA FIVF Emte EHEolH

(Zen-Yoji %, 1973; A, 1983), B#= F¥ Y.
enterocolitica7} ¥ro] 4EE=lz 9l A (Fukushimas}

Tsubokura, 1985; Fukushima 5, 1984), #%& &%
o] At o zA BERIZ ) oH(Kawaoka
E, 1984; Jull, 1983), wehA # HEel A= £
Bl dlste] Bkl 23X YersiniaBEel K
ol 7 ol Fo A g1l A o] BMPIES] HByEE
AA olulx] s gleut(Fukushima®} Tsubokura,
1985; Juii, 1983), $EvelelAlE YersiniafEpol
B S HE7E A9 e ®iFe]H(Chong 5, 1980;
A4 5, 1980).

ulela] o] A E BEE, BEHHY Kt BEE
&, 94 D AL 5L HHEoRE YesiniaBEHSY S
R Y. enferocolitica®) IMHH, 4HH L EHR
S 5 EERE. RES 4 @A,

M R HE

SR @ 198548 3AYE 19864F 2A7HA] KEP, BE
Jesie) 370 EEEBS KK 1, 7558, 27 &Sl fl4
5580, EEHY BRI 4288, KB, BEEHRe] &
HA 271G} Al 1S HHoE PRtEES] Hkk
3 EE EE BEBASYT AE MBoE REGH
pratsh o

YersiniaM#el Sk A AT BRI Fi #E
- HBANAY o 1g2 Patersond} Cook(1963)9)
Jikol| #5}ed 1/15M phosphate buffer solution(pH
7.6) 10mle] BiEAA 4°ColA 2147k BB F & M
¥4 MacConkey agar(Difco) @ Salmonella-Shigella
agar(Difco) ZEiEH] 18&TF (ER 2mm) 2 REK
< pefEsl % 25°Col Al ASEGRS Gl S SR
Btx] G 27 ol A4S £%S EIATH ol F HE
Bergey's Manual of Systematic Bacteriology (1984) ¢l
#esto] Yersinia)BEE-& BEE3A

MBSl ME Y. enterocolitica® RER SHEHE
of Bele] BN WHE(F v A AP HMmFEQ
1.2, 0:3,0:5 0:8 0:9°2 FRBENES K
st mEA-S SESAT

£AEIO| W . V. enterocoliticas) ¥ste] Wauters
(1970), Bercovire 5-(1978)¢] kol Hste] 4£HH S
weEEA et

HAEHR O cHE TEME - fUH" $EHl= ampicillin
(Am), chloramphenicol(Cm), kanamycin(Km), nali-
dixic acid(Na), rifampicin(Rf), streptomycin(Sm),
sulfadimethoxine(Su) 9 tetracycline(Tc) %- 8% (Si-
gmadl) & AR #HS BEWc Maclowry 5
(1970)9) Fkel #sly z EMnkgr e BIOEHHE
(- #EF (minimum inhibitory concentration; MIC)#lixg
2 Steers G-(1959)9] ZEXFH Bkl osislon,
trypticase soy agar(Difco)E ft3igu= gz, Su
= Mueller-Hinton agar(Difco)E #A3IAS. #AE
o gk A #Ee miEEY] FEe 9L KF il
B HeEer(1976)0] #3ted Am, Cm, Km, Tc, Sm ¥
Naol| . 25pg/ml, Rfe] A 50pg/ml, Suel4] 200xg/ml
ol akal ® Mo E HEstslo.

w R

19854 3AS-H 19864 2A7b= KER, BEdciike]
3 2R, 27 A 4HdE, BEBRS BEK, X5,
BEnRe] EEit A4 ®HE =T BEBAEHE
g YersinioBES HERI-L Table 16] 49} 7ho]
# 3, 1035 3 1418(4.5%) 1 A 143%:7F s Aot
o5 Rt B Y. enterocoliticaz}t 138%, Y. kris-
tensenii 3%, Y. intermedia®t Y. pseudotuberculosis
27F 1#% o=, Y. enterocolitica 138#kE BK HEfFo]
A 1208, BB EBRAREAA 158, X BEBRED
A g, Y. kristensenii 3t} Y. intermedia 1%k
= K #Eol A, Y. pseudotuberculosis 1%k X EH
Al A s aEsE Aot

BB YersiniaBES MY K EEAA 7.0%
(122/1,755), & EBAAEHAA 3.5%(15/428), K
BEBAADNA 1.5%(4/271)9 FEERS Jehigle
v, f549 Aol A AR dstd

3 EESS EEEY BREKAA Yersinialfae
SN2 Table 200 A €} zke] # 2,1838 F 1378
(6.3%)0l A 13987t sl o], BEBY SEE
2 AEKEOA 6.0%, BEKBAA 5.9%, CEEK
Bel A 8.0%4 00, BHEPY BREIAE 3.5%3
o}.

a9, BEET BEHAAY w5 SERREE A,
BEKE= ESHY ERERIAAE
SEE g ot CEEKBAAYE Y. enterocolitica 634k,
Y. kristensenii 3% Y. intermedia 1#o] Ao},

12873 T 37 EEKBoI A YersiniaBee] H 3l
SEERE-2 Table 3049} zke] 7R 13.0%, 8H 12.9
%, 93 15.4%, 108 11.8%2 A&} 7}-&o s

Y, enterocoliticaqt
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Table 1. Isolation of Yersinia Species from Animals

No. of positive samples

. . Y. entero- . .. . . Y. pseudo-
Animals Meterials Y. kristensenii Y. intermedia y .
No. of samples examined colitica tuberculosis
Pigs  Feces 122/1755(7.0) 120* 3* 1 0
Cecal Contents 15/438(3.5) 15 0 0 0
Dogs Cecal Contents 4/271(1.5) 3 0 0 1
Cows Feces 0/558(0.0) 0 0 0 0
Deer Feces 0/91(0.0) 0 0 0 0
Total 141/3103(4.5) 138 3 1 1
* : Two Yersinia species were isolated from the same individual,
Eigures in parentheses are percentages.
Table 2. Isolation of Yersinia Species on 3 Piggeries and a Slaughter House
Farms A B C D Total
No, of samples 605 273 877 428 2183
No. of positive samples 36(6.0) 16(5.9) 70(8.0) 15(3.5) 137(6.3)
Y. enterocolitica 36 16 68* 15 135(97.1)
Y. kristensenii 0 0 3* 3(2.2)
Y, intermedia 0 0 1 1(0.7)
Total strains 36 16 72 15 139(100.0)

A,B : The farm in the suburbs of Taegu.

C: The farm in Kyungpook.

D : Slaughter house in Taegu.

* : Two Yersinia species were isolated from the same individual.
Figures in parentneses are percentages.

Table 3. Monthly Isolation Frequencies of Yersinia Species from Pigs

A Month
\ 85/3 4 5 6 7 8 9 10 11 12 86/1
Farms

Total

A 1/53 0/53 38/71 1/51 3/22 4/53 8/51 5/47 4/59 1/54  3/40
(1.9) (0.0) (4.2) (2.0) (13.6) (7.5) (15.7) (10.6) (6.8) (1.9 (7.5)

3/51  36/605
(5.9 (6.0)

B 1/21 1/39 1/25 1/18 3/47 2/18 1/20 2/21 1/20 0/13  1/17

2/14  16/273

(4.8) (2.6) (4.0) (5.6) (6.4) (11.1) (5.0) (9.5) (5.0) (0.0) (5.9) (14.3) (5.9

C 1/81 3/100 4/96 4/72 13/77 11/61 11/59 10/76 2/68  4/58  3/69
(1.2) 3.0) (4.2) (5.6) (16.9) (18.0) (18.6) (13.2) (2.9) (6.9 (4.3)

4/60  70/877
(6.7) (8.0

Total 3/155 4/192 8/192 6/141 19/146 17/132 20/130 17/144 7/147 5/125 7/126 9/125 122/1755

(1.9) (2.1) (4.2) (4.3) (13.0) (12.9) (15.4) (11.8) (4.8) (4.0) (5.6)

(7.2) (7.0)

A, B: The Farm in the suburbs of Taegu.
C : The farm in Kyungpook.
Figures in parentheses are percentages.
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o] gte}t 38 1.9%, 48 2.1%E% EdEx H oA
22 SEg Vel

37 REBS BR B YersiniaBE HRER
2 Table dof] A g} 7o) & 1, 7558 5 1228(7.0%)qll
A Yersiniaf#iol =N, BEIET LERK
16988 % 3WH(1.8%), WILBK 84HE F 28 (2.4%),
ILAFK 403H 5 128A(3.0%), BESLIFEK 14088 5
6H(4.3%), BEEK 9178 % 9581(10.4%) 2 MEK
4288 F ABH(9.5%)0 A YersiniaBgEEo] 2r@E= ot

dtd, 2 ®REKBR, BEEES YersinicBES 5HR
H2 ABRKBANE BHEKAAMT, B, CEEHBIME
g2 BKREN A Yersinia o) srits Aok

B Kol A F#ESE Y. enterocolitica 138%kol o3}
o miisd AHEE ALY FRE Table 5449
7ol AR 1% 30¥k(21.7%), 28 17#:(12.3%), 3B
) 91Kk(65.9%)A 5, mER-L 0:1,2(18), 0:3(95
Bk, 0:5(7#0), 0:8(13%), 0:9(6¥)E 58 122%
(88.495), untypable 16¥:(11.6%)°)c}. MmiFR 0:8

Table 4. Isolation Frequency of Yersinia Species from Pig Groups of the Piggeries

Farms
Groups Total
A B C
Sows 0/25* 0/28 3/116 3/169 (1.8)
Farrowed pigs 0/30 2/20 0/34 2/84 (2.4
Piglets 0/74 0/24 12/305 12/403 (3.0)
Weaned pigs 0/42 0/29 6/69 6/140 (4.3)
Fattening pigs 36/4321 3/154 46/331 95/917(10. 4)
Boars 0/2 1/18 3/22 4/42  (9.5)
Total 36/605(6.0) 16/273(5.9) 70/877(8.0) 122/1755(7.0)

A,B: The farm in the suburbs of Taegu.
C: The fram in Kyungpook.

*: No. of positive samples/No. of samples examined for Yersimia species.

Flgures in parenthese are percentages.

Table 5. Serotypes and Biotypes of Y. enterocolitica Isolated from Pigs and Dogs

Pigs
Serotype Biotype Dogs Total
A B C D

1,2 1 1 1 (0.7
3 1 1 10.7
3 2 2 1 3 (2.2)
3 3B 29 10 40 11 1 91(65.9)
5 1 1 4 5 (3.6)
5 2 1 1 2 (1.5
8 1 13 13 (9.4)
9 1 1 1 2 (1.5)
9 2 2 2 4 (2.9
Untypable 1 2 5 1 8 (5.8)
2 4 1 1 2 8 (5.8)
Total strains 36 16 68 15 : 3 138(100.0)

A, B: The farm in the suburbs of Taegu.
D : The farm in Kyungpook.

D : Slaughter house in Taegu.

Figures in parentheses are percentages.
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&

Sy 12 CRESB) AR 1385(9.4%)7F FHE= N2
U mER 03 A 3B 918 (65.9%)F & REKR
I BEE 25N 714 ge] FEEAx 7 miER
3 A S

PLEAEE 138#8] Y. emferocolitica Am, Cm, Km,
Na, Rf, Sm, Su @ Tc % 889 #H4HE st
MEEHAEES AT #&RE Table 6o A8 o]
Suif#E#: 138#:(100%), AmiffEkk 136#k(98.6%) %
743 @oko v, Smoll 33#:(23.9%), Tcol 98:(6.5%),
Kme] 4#:(2.9%), Cmoll 2#(1.5%)7}F & vebd
ukm Na, Rft 247l BZoldd

b, fHEERE 1388kl thete] & F#le] MICHH MR

Table 6. Frequency of Drug Resistance of 138
Y. enterocolitica Strains Isolated from

Pigs and Dogs

Drugs No. of resistant strains
Sulfadimethoxine 138(100. 0)
Ampicillin 136 (98.6)
Streptomycin 33 (23.9)
Tetracycline 9 (6.5
Kanamycin 4 (2.9
Chloramphenicol 2 (1.5
Nalidixic acid 0
Rifampicin 0

Figures in parentheses are percentages.

Y

wihabited

(11

6,25 125 5 50 109 i) 10

Minimum inhibitory concentratixizgge/ml)

Fig.1. Antibiotics Spectrum of 138 Y. enterocolitica
strains isolated from pigs and dogs.

Abbreviation : Sm; Streptomycin, Cm; Chloramphenicol,
Km; Kanamycin, Am; Ampicillin, Tc; Te-

tracycline, Na; Nalidixic acid, Rf; Rifam-

picin.

£ Fig. 1] viebd upe} 7o) Km, Na, Cm, Tee
84.3% ©]Aro] MIC 6.25ug/ml o] 3}k, AmL 66.7
%7+ MIC 200pg/ml, Fig. 1o #RetA &7t Su
E MIC 1, 600pg/mloll A 3] BEC] M= &
steH, Sme 4= MIC 12.5pg/mlo A BE3 B
o] W EFo] MIC 200ug/mlc] A % BHEo) M=~ &
sket.

HAE 138469 BMIMEEES MEY &R Table
7o0-99} 7o) IR 28 (1.5%)01 R 2, EHlEf
PEH-Z 1368k(98.5%)E A o5 F 2MIfiftEc] 1038
(74.6%) 2 7} 3 @%ct. EMRIEES] MeHEe =
F THoR AmSmit#Eol 74.6%=2 JHF Egten,
Am Sm Sufif %) 16.7%, Am Km Sm SuTc g Am
Sm Su Tcrl &4 2.9%, Su’l 1.5%, Am Cm Sm
Su Tc ¥ Am Cm Sm Sur} £4& 0.7%%.ch.

x =

Yersinia o2 @AM =8 5E#MEH) 7ot
2F WRE Bxde o @7 24 dgtev o
F WS ABRIEY E¥dte] Beszm, AMHdA &
FRY FEBoZ 99 Jdor A, @8, &G
R BHE Soll el omE o] ARELBH Rt
A BERS 2 ok (Kriege} Holt, 1984;
5, 1981; S, 1983). whebA] £ Bipo] Abetel el
BypuEe 24 BWER ¥z 9o (Kawaoka %, 1984;
Fill, 1983) nonhuman source® H-¥] YeriniaEi2|

Shayegani

Table 7. Drug Resistance Patterns of 138 Y, ent-
erocolitica Strains Isolated from Pigs and
Dogs

dRre]iéjssta;lft 0 Resistance patterns Is\It‘;éir?g Percent
5 Am, Km, Sm, Su, Tc 4 2.9

Am, Cm, Sm, Su, Tc 1 0.7

4 Am, Sm, Su, Tc 3(+ 2.9

Am, Cm, Sm, Su 1 0.7

Am, Sm, Su 23 16.7

2 Am, Su 101(2) 74.6

1 Su 2 1.5

Total 7 135(3)  100.0

*: Figures in parentheses indicate number of strains isol-
ated from dogs.
Abbreviations : Sm; Streptomycin, Tc; Tetracycline, Am;
Ampicillin, Km; Kanamycin, Cm; Chlor-
amphenicol, Su; Sulfadimethoxine.
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S olol W EEM FHECT oS BLI o]F
o} A 3 91t} (Fukushima$} Tsubokura, 1985; Hender-
son, 1983; FLIl, 1983).

# NBo A YersiniaBEES] MRS K EEFE Hisk
(Fukushima$} Tsubokura, 1985; Shayegani 5, 1981;
Wooley 5, 198004 0.9~12.0%, EBEEI K B
BAZKY b3 (Pedersen, 1976; Tsubokura %, 1976,

1973)o1 A 4.3~17%, A Hi%K(Fantasia 5, 1985;
Fukushima 3, 1984; Shayegani %, 1981; Kaneko

%, 1977; Pedersen, 1976)c A4 1.0~30.2% % #HEil
B, BN 2 BEGEH 5 oEk g Jolvt BES
2 geH, o BRAAE YersiniaBES SRl &
% 7.0%, 3.5% R 1.5%24 £AE &< Eil
shgieh.

3, # AR A= 3.4 (Brewers} Corbel, 1983;
Wooley %, 1980)9} A}<(Henderson, 1983; Wooley
E, 1980)M A 5 YersiniaBEie sMims #71 o
v o] Bl AE SEEER gt

YersiniafBelic] B 3 BHd £4 B 2 A
ol A Y. enterocoliticar} 7}A o] sz Qo
(Fukushima$} Tsubokura, 1985; Fukushima %, 19
84), o] EBAAE FMe YersiniaBHE-E 8 1438k
th Y, enterocolitica 138%:, Y. kristensenii 3%k, Y.
Y. pseudotuberculosis 1¥REA ©] &
Fol SHtE = el 4

intermedia 1#f,
i Y. enterocolitica’t 7} A §
Bl R —stact.
=5 BEES BERAA YersiniaBES] HHRRE
2 3 REBT BEEE BT YesiniaBEol B
of A=, °lF % A, BEERES BHEBIAE V.
enterocolitica®t FHEE o, W\EHHEI & CEEK

$9 AS$E Y. enterocoliticart ML o] FHA Y,
kristensenii, Y, intermedia 5 vhoF3l EfEo] SHS
At

ZEffioll & YersiniaBES) SRR vel, AF
iR, AFRE 2 Bl =AM oot BeHz A
o} A&t Yersiniaf&HuE< FRAME F& FE
(WHO, 1980), Q¥ o Foll 4B 4 (Zen-Yoji
%, 1973)0] Bttta s Aot

3, el MY YersiniaBES SERRELE K
(Fukushima$} Tsubokura, 1985; Tsubokura %, 19
76 M e AgAA o] E Abolo] SHEFEe]l E=,
R(Kaneko 5, 1977 & & vlzH Sl
2o vy, A3 (Kaneko 5, 1978)% &3 £ &
o] Edtty §ES: gUch o] EEBolAE 37
BEEo 2 HE YersiniaBES FHEE] &l A 7

F(T~108)el B2 HAS Ve BRel SlolA &

AT @& ER gt

BR & YersinioBE SR # SRS 5
gletel A olo] A W& o MR F Ao
U oo] mRAAE FEmES vz AA gt
BEE K (10.4%) 0] & KHol v|3te] w2 SEEFEE
vl z glvh whelA ol & Hj @ mHvKel AR
o] RiFo] ¥ WhEHe) REH 2 JolA LARHER
B Rl A= EES A & Aoz EiE.

A7 Y. enterocolitica’ MHBHOZ 572
OHIE, 1982 HHE, 189 KHFE 2 o858
ow (FLil, 1983), 57/ Om¥HE F Kol B
H3z 9 A miER 0:3, 0:5(0:5A; FEHEH,

0::5B; EM), 0:8 0:9 59 4oz <84 gl
o} (WHO, 1980; i, 1983). =& A&l R¥fid
ojA v Fe A= 0:5,9 0:8, FHFA Al A
E0:3%0:9, dEANE 0:30] HEEE A3}
2 ¢l oni(Lennette 5, 1980), oh& MmEHE <A
ol 2 F#m=e] el BxFe] get(WHO, 1980).
Wauters(1970) 2 7}=x] (LB iR #HEd 93
1~589] 44pRie s KIS
o1}, Bercovire F(1978)% ©|E & A{LBHY #HR
9] s}oleof wle} 2L 44H 3B(Voges-Proskauer,
sorbose, inositol-negative 25°C)E #4&3slgch. =3
WHO(1980)ol Al = 4:4H 2,3,4, Al #%(1982)% m
WH 0:8 &A1, mER 0:5B £HH 2, mEH
0:3 4R 4, mFH 0:9 AHB 271 FEH 3L

€ Az Y

o] BBl K B3k Y. enterocoliticad) 44K -
1,2,3B(100%) el 55 MmiEH -2 HEHe] REHA= 0!
3, 0:5 0:8 0:97F EI(88.9%)F o] F= Ao
ol B Z mEM 0:3(69.6%) AMHE 3B(66.7%)7t
744 vro] 4r#Ex]o] Fuskushiimas$} Tsubokura(1985)
9] Bl BE EEEHT Az Aol etk
QAT YEae] FRMMA A AL M LEH:
o] IS vt

B, mE 08 TAD BEBCEES AT
SHE Qo mER 0:3, 0:5 0:9% & BEEK
B3 EEgd de a4 dds

Savtele] AL Y. enterocoliticad AET Mle A
$A4 5(1980a)e] & BBse mEAA I FHRE
2wl ot AR miERel A ®wEF v A
Aolct. e} o BB A SR Y. enferocolitica
o] MRS A5 o il A F el WE
o) MEHZ Y HAoloJA o Eel 7 RHES

o Y. enterocolitica’s-
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Bko] Wit et #H HolAd. Qoz A 2 &
& Bl Al Y. enterocolitica®l kG, mEH 2
EHR Hgk o B HES 53l olE S5 Al
o HEM HEWGRS MIITo2A o] KRS BEvE
% #isrel 2A 7l 2 Aol BeiE

Y. enterocolitica®] ZEMMFEe] o 3le] -8 vhetel A
= A @gkel A 389 e AV Gou(FE4
5, 1980), # SHECIA & oHE-Ee] E#st Cm, Km,
Sm, Su, @ Teo BKZiol® Amole EiECIUSE
&S v} o (WHO, 1980; Bechel$} Boring, 1979).
o] BBl A H¥Ee] Cm, Km, Sm ¥ Teo] &3%
t#, Amel Wtto =2 F SES #MES FARIA oM,
Suel Hatd & ¥ WHEE ez A ole £
2 el #4 K SalmonellafBEic) 33 HFHRA &
V5 (1986), BEF 5 (1986)9) &S At

g4, Y. enterocolitica® MICH Tk Bie] S BA

£x gl AAolu, Y9 Wild Japanese serows
(#1 %, 1983) EiZ#S] Cm, Km, Sm ¥ Tee] o
% MICE: 12.5pg/ml o]stg en, Amo] =3t MICE
HEo] 50pg/g olAoR B ERY K&EHS FA3
e, SudlAE MIC 200pg/ml o} 3t24 £ K&
R MIC 1, 600¢/m)3= & o]t BEHA o
= BEd wHY, B € AEANSE AHR3E Su
o wmES FHHEES Aold wE Aol BriE.

3 Y. enterocolitica 13842 BEMMHEHS 78
L2 B Bk o BRME(BIER 5, 1986)4 ¥l
o] dz2 ¢ RMHERS Yz Yo, & Y.
enterocolitica’t ThE HiEEe] w3t w| A ek EE
BE 2o % AB A9 $#4 (Bechels} Boring,
1979)¢t FHe] e Aoz #HH

o] el Ao} 7ol fElrtete] K, RelA Yersiniallh
ol ¥z 4msel dx, Sd AEE Y. enter-
ocoliticaz} RSl BEHZ P+ Htkold A ARE
LB Rl o go2 old At o ©$
7i7} o] Felxof & ol Mt}

® B

19854F 38 56| 19864 2/ 71 kEF, Btz 374
EEBY K 1,755 B, 27 %S 54 5588, EE
Bl BRI 4283, KBS, BEEimRe BEA 2718
A4 91ERS] #F = BEBAADS B2 Yersi-
niaBES SHKEF Y. enterocolitica®) MmER, 4
R R BERTH T SBEM RES S #HEs
a4 v 53 2 BRE duH

3,103 5 1418 (4.5%)°1 A 14389 Yersiniaf®

Hol =t olE LSMEES Y. enterocolitica
138%%, Y. kristensenii 3%k, Y. intermedia 14 2 Y.
bseudotuberculosis 1% 2 FEFHJ e, Y. enterocoli-
tica 1388 K EEANA 1208, K SBASHIA
188, X BEBRE®WAA 3tk 9z, Y. kristensenii
3k} Y. intermedia 1#E R #EfEANA, Y. pseudot-
uberculosis 1T X BRAAHAA S8 .
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