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ABSTRACT

This study was performed to investigate the distribution of Yersiniae and correlation between Y-
ersiniae and indicator organism by time and area in spring water located in northern part of Seoul.
Samples collected from 46 spring waters located in four mountains(Dobong, Bukhan, Surak, Bulam)
were inspected to detect Yersiniae and indicator organisms. And also there were examined biosero-
logical characteristics and resistance of antibiotics of the isolated Yersiniae.

The result were as follows.

1. The isolation rate of Yersiniae was 22% in February and 20% in April. The isolated species
were 6 strains of Y. enterocolitica, 6 strains of Y. aldova, 4 strains of Y. intermedia and 43 strains of Y.
pseudotuberculosis. The serotype of Y. pseudotuberculosts isolated from was all O:5 and biotype of Y. en-
terocolitica isolated from was all 0:3.

2. The Geometric mean of standard plate count, coliform. and psychrotrophilic bacteria were 3.4
CFU/ml, 1.2 MPN/100 ml and 33.0 CFU/m! in February and 3.1 CFU/m], 1.5 MPN/100 ml and 20.5
CFU/ml in April respectively. There was no significant difference by time and area but the indicator
organisms were correlated significantly with each other (p<0.05).

3. Because detection of Yersiniae was not statistically associated with indicator organism, Yersiniae
can be detected in the spring water approved microbiologically (p<0.05).

4. The Yersiniae 1solated were resistant to Ampicilhn, Colistin, Carbenicillin and Colistin. All iso-
laed Y. enterocdlitica were resistant to Ampicillin (100%). In the case of Y. pseudotuberculosis. only 1
of 3 1solated was resistant to Colistin but susceptible to other antibiotics.

Key words : Yersinia, Indicator organism, Correlation, Spring water drug resistance, Biochemical charac-
teristics
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Fig. 1. Isolation and identification for yersinia species
isolated from spring water.
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USA)ulA]ell 537 25°CellA] 48417 okt F o]4]

= B2 A=E A3l TSI, Urease, Motility
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318t A& AAIste] FHalslgdel o] AL Fig.
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Table L. Biotypes of Y. enferocditica (incubation at 28°C)*

Test or Biotypes

substrate 1 2 3 4 5
Indole + +
Sucrose + + + + - or +
Trehalose + + + + -
D-Xylose + + +
Lipase(Tween 80)  + -
DNase - - +

Nitrate to nitrite + + + +- -

Key + positive within 3 days at 28°C
negative at the end of 3 dyas(final reading)
* Adapted from Bercovier et al.(1980)%

1] 2<eks]e] o)k, Y. enterocolitica®] 73S W23
el A= st ch(Table 1 32).

3 HZRE
AF-& 1% peptone-34% glycerol2 A 3F FA-&
nkEo] ~72°Coll A Bpsha A AFel Ale-gr,

4. 2o|me| @A XAl

Y. enterocolitica® Y. pseudotuberculosisell tHE}
AL HASASS o8-8t AXAcHEY
A Denka Seiken Co., Ltd).

5. SMH LM AE

A WA AL Bauer 59 disc diffusion
method™ 2]8ted Al sbdch, A FeA v)amg
© BBLA AF2 2 Ampicillin(Am : 10 pg), Car-
benicillin(Ch: 100 pg), Cephalothin(Cf: 30 pg),
Nalidixic acid(Na:30 pg), Streptomycin(Sm: 10
ng), Neomycin(N:10 ug), Tetracycline(Te: 30
ug), Tobramycin(NN:10 pg), Colistin(CL:10
pg), Chloramphenicol(Cm: 30 pg) 5 1282 34
AE AHEslelem 7H4Al2 National Committee
for Clinical Laboratory Standard(NCCLS)™¢] 7]
ol elsled B = AL

Z HZE FHL Tryptic soy agaroll4] 24417k »j
o¥&t & Muller Hinton brothollA] 8417} wijokg}k
%, "W AYAASE 3X3te]  MacFarland
scale No 0.5 BsSO, 501 42(0.048 M BaCl. 0.5
ml+1% H.S0. 99.5 mi:10° CFU)ell 2&gict 3
A= Muller Hinton agar® 12°CollA 1587t
Hdd F 45~50'C2 3|5 27 87 mme H Eg

el 20 ml® #3519t

AF dHE i AAoll F3F ubE kg ulelkr]
Woll 4] 1082t X A|A 5715 A7 skl 74
YemE 20 mm AR wix] Tl £AA7]
37CollA] 18417F wleksladct. Zone Reader(Fisher)
E AHgste] g oAl = =8k NCCLSY) 715
of| upe} A of BB Sukalgiy,

6. AUIMT U M2MFE MY

Alg ok 1 mlE A ste] B slEan)sd 30
of] zbz} Relsla 10u) wAl B A sle] ZdslA B3
gk F, kAl plate count agar, *|- 24172 RA
agarg ol-8-3lo] wiekslgdcl, UnkAlF2- 36°CollA
24717, MIAEE 25 CallAl 5U7F wiekslelc)
(Standard method).*”

7. &R

A2 5THE o]-4-3F 3= (most prob-
able number)el &Js)4] &A1 }gict

FA AL lactose brothell 4 36°C, 482]7} wlokA|
7t HAE AR AR, AN o
A HAE olrsle] 36°C, 4847 wloFA] brilliant
green lactose hile(BGLB)ol|4] 7}~& A shd 842
Alg ofHo st YA A AAE EMB
{(Eosin Methylene Blue)ui#}oll xatale] 36°Cel| 4]
24717t oljoFglo] 1 AJARS el gram AT}
lactose 3l 7} o ¥ ohA] Falale] HEA
2 2 #ebatoleh(Standard method).™

8. Al=2| 2| U BN (x=0.05)
A& A el GLM(General Linear Model) 3} X3
test& ARg-slsdrt.

I &SR % &%

1. Yersiniafs#Q| X #HE

YersiniaZ+2] FH, A7|" 2 ¥+ Table 29
2k 299 499 HAE &L 2 2299} 20924
Hls=skeieh, @8 Fukushima®5-& ®5old v,
pseudotuberculosis®] A& &S & Add 1
B g v} Qledl, B Aol E 29l 25(4.3%),
49 17(2.2%)7F RAE= ] vl&dg A3E wgl
o} 2y} Yersiniadd AA 24542 297 49
A & o] B Wox] efgtr},
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Table 2. Distribution of Yersinia spp. from 46 spring
waters in northern area of Seoul in Febru-
ary and April 1995

Species of Month
Yersiniae February April
Y. pseudotuberculosis 2 1
Y. enterocolitica 2 4
Y. aldova 4 2
Y. intermedia 2 2
Total 10(22%) 9(20%)

gkl 5] 21 Fd| g4 11 F7(52.3
%)2l Y. pseudotuberculosis #2lgr 8 3.9} vl wa}
H A& o] AH R A eyt o) W 5
o] Fx}7} vhAl B diabe R 7] uf-Fol 2 &
&S Bl oes AokEc)

ZAF Ak e F 299 49 25 Yersinag
o] ZA&EH 32 73(15.2%)°19 3, 297 44F &
A A et e 22 52(10.9%)0 19 eth. FAel A
2% 735 62(85.7%) 04 FU7 Fo) AEHU=
o] o)7L ekl Yersinia @aro) A|SH R A&
7hgshehe Zlal eddde] A2 7heAde Akt
v} Edk AZ|EE gEe] WlstAY HE Rt
b2 e wy Ao g Azl Fret sieke Ab
3k A7 7AEke & ool AbEsle g WA
72 2dd S5 955 Beo] F= Aot ual
A v o5 HAEsviete U 50 5
gk Fole} |7t Hagh Ao w AztElc)

Yersiniat% 5 Wdde] Q= 212 Y. enterocoli-
tica?} Y. pseudotuberculosisA Y. enterocoliticas 577N
g3 F A¥=t WMol s, V. pseu-
dotubercidosise= 67 B 25 WdAde] 9le Ao
2 oA Qb Y. enterocoliticar= 1939 Schleif -
stein®} Coleman™o] -2 M &t ofef f3], <2, &
o] S0 & o] o] B¥ Hart s -]
2l S-4pollA] 2l Reld A Ant g 57
ofe] od7Ate] kel Ml ddch Fuie] ofe] o
Tl o3h Sx7) 93 B FER £AET
e} gt 4, AW, 3eke], AR 5= T8 7Y
o2 FAET 9lom, 53] o] T H-ZolA A 2}
2] odok 87} 7ekslr] wliol o] F88F Al
AZLS G 7l oR Mol k] A= FEIh”
Z Thompson®#} Eden 5-°°] 2155 Ao S8
oll4] o] g WX Wolk o] o] ddle]

FAIF| e ElR] = skt

2d9d-g 2=t B FY o] &3}t &
Aol = olalell WAl ole AR deiA gl
+= 01, 02, 03, 04, 05, 06, 07, 09, 013, 016, 018,
020 % 0212] 137] F2 AL A}l
ol AYPAs v g 50t o] HAYERZ = BFH
2] srol E2|H Y. enterocolitica= BPHLA A =k
F 5 Aew A HEYL
2 FRE

ZhH, Y. pseudotuberculosisi= 188313 malassezoll
oate] 25 Husl 3 gl 715 by EEolN
FejE gl oml (A, AF, LHH, AT FHEE,
el 5) SEe] HFe] qlzkoge] Aule) 7z
o} 83 9§ = 2oz FetEy Q) 53]
Hop e B FEe AEY BE E6A Had
o2 AH8sle o R A E 3 9lch

B Ao X 352 V. pseudotuberculosis?} ¥-2]
Heled ER¥e 7F 530ic) o] 199241
wy S8 rbal A|od ool H-algt V. pseudo-
tuberculosis?] E A do] 533} 630l A} o
=) gt}

Fukushima "2 1,530 vk2]2] #e} 139 qtele]
Tz & dAFo2 FollA Yersinia & HEF
A3}, Fo] HAl7] 5 F JjYzk o] #§ BAEE A
AFH7F T8 2gdelgts W s E Bk
ol A ZE Ato]). $2] Ut HE o] Fe] F23} ¢
dHd 7FsAdel slet

ZHH, Y. intermedias B% Folvt AlFeA £a
He AR AlME 3 EEEA] ge Foln® v
aldova= Bercovier 5-70] o128 £FolM 40 5 ¥
2] HushdA HEx2 Aigksldct. o] Fell dishedA
= & od#d2l vhe ¢l Fukushima £'%0] ¢} F
2]l 4] Yersinia 4-d-2 #2]3F A3}l nfaw
ol A Helg F59) oF 0.3% HEr}t Fl® uf glch

2. X ENZC 22 #Et

D A FEAF2 BF 3

Ak, i, A4l 52 2| XA A
gy A7 B FEH 32 Table 3 % Table 42} 2t}
UubdlF 293} 49 77 3.4 CFU/ml, 3.1 CFU/
mie|sl=dl of7-& vt 59 440 CFU/mi¥c} 4%
slodch AT 7z 1.2 MPN/100 ml, 1.5
MPN/10 ml, &A1& 33.0 CFU/ml, 20.5 CFU/
ml2A v} 579 diad- 22+17 CFU/ml, 424
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Table 3. Geometric mean of indicator organism in spring
water in February

Regions

Total
Dobong Bukhan Surak Bulam (44,
(9 (1m (149 a3 '

SPC(/ml) 5.3 2.6 14.4 3.0 3.4

Coli{tMPN/ 1.2 0.0 1.2 1.2 1.2
100 ml)

Psych(/ml) 116.8 30.9 269 204  33.0

( ) are the number of tested samples.

Table 4. Geometric mean of indicator organism in spring
water in April

Regions

Total
Dobong Bukhan Surak Bulam (44,
(9) (10) (14 (13

SPC(/ml) 1.9 2.7 44 3.8 3.1

Coli(MPN/ 0.0 1.7 1.8 1.2 15
100 mD)

Psych(/ml) 295 16.9 182 197 205

( ) are the number of tested samples.

CFU/mis} nv]atsto] °“l °ok§:f5}‘3i°
, 5391 Eﬂ’&ﬁ% % Vel A% ol 150 7H

b33l 3l Srsleln B 4 aleh oI AE B A
A opelsh ulad Bl et et

Table 5. Correlationship matrix between each items 1n
spring water in February

2 2o 9]x8l7] el ez MR}

2) A EAF A

Table 477k At 7= Table 5 % Table
60l g.oF%le] gl

Z 243} 49 BF A FA T NE 159 A
AE RAEd (p<0.05), 3] A3 dukAlL
(29 r=0.94287, 49 r=0.67124) 287 Ul Al
I HAFT(2Y r=0.94266, 48 r=0.60012) Aol
A B} weel fojdels A #AE B, o
AT HAF AlololE (29 r=0.89282, 449
r=0.31437) A3 o2 Jg A FAE BAr) of
e A up BP0 Azl falsleict ArHR
R2rd 299 AT AL AdBBAT}E 49 B =9kl

3. Yersinia S0 3} X|EA|Ta2] A

Yersiniad &9 dubAd, A4, HF
T 5 A xAidate) AdudAE vwg dae
Table 7, Table 8 2 Table 99} Zr}. dutald-& o
= AEY s 7|5 x5 CFU/mI

o]3}), ALATE HA F 7IFE AxIAH20
CFU/ml).
Yersinia@2] 253 o #-& AubAl#, WA, A

”ﬂv?"l A, A 2 A, 2 $AH
Aol Sl Ao vt o] A= o] E A

E_"ﬂﬂ‘ol Yersinia®| .?_0301] 2R PR o=

A 23S ov|she ohE 2| FAllate] AE A

O
L
3} Yersiniad2 A —E—E], T4 5 vl e

-

o rlr ol

Table 7. Relation between Yersiniae and SPC(CFU/ml)

Standard : Psychro-
plate count Coliform trophilic
SPC(/ml) 1
Colit MPN/ 0.94266* 1
100 ml)
Psych(/ml) 0.94287* 0.89282* 1
*p<0.05

Table 6. Correlationship matrix hetween each items in

Standard plate count

Total
<5 >5
Yersinae positive 13 6 19
Yersinae negative 54 19 73
Total 67 25 92

X*=0.235(p>0.05)

Table 8. Relation between Yersiniae and Coliform (MPN/

spring water in April 100 mD)
Standard . Psychro- Coliform
plate count Coliform trophilic — - Total
positive negative

SPC(/ml) 1 - . .
Coli(MPN/ 0.60012* 1 Yersinae positive 3 16 19

100 mb) Yersinae negative 11 62 73
Psych(/ml) 0.67424* 0.31437* 1 Total 14 78 92
*p<0.05 X*=0.006(p>0.05)
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Table 9. Relation between Yersiniae and psychrotrophilic

bacteria(CFU/ml)
Psychrotrophilic bacteria
otal
<20 >20
Yersinae positive 9 10 19
Yersinae negative 39 34 73
Total 48 44 92

X*=0.222(p>0.05)

vehdict, & S84 v AE 7|5l osle] A3kst
ok} sl 2le Yersinia 0 &2 4 ok
19 FF F 4 FF(21.1%)9te] vl &S o7 &
A ghel ol 7 E =)

4. 22|= Yersinia 72| ME|SHH BN

1) Y. enterocolitica®l 383 A4+

Y. enterocolitica®d 19 3% Y. enterocoltticas
ZF 6 F(31.6%)7F ZHEH A= #AARE A3E A

Table 10. Biochemical characteristics of Y. enterocditica
(N=6) isolated from spring water in north-
ern area of Seoul

Test or substrate  Result%(+) Ewing%(+)*'
H.S(TSI agar) 0.0 0.0
Indole 0.0 39.8
M.R. 37°C 100.0 100.0

25°C 100.0 97.5

V.P. 37C 0.0 0.0
Urease 100.0 85.6
Motility 37°C 0.0 0.0
25°C 100.0 97.5

Lys. decarboxylase 0.0 0.0
Argn. decarboxylase 0.0 0.0
Orn. decarboxylase 100.0 93.2
Sucrose 100.0 94.1
Mannose 100.0 100.0
Duleitol 0.0 0.0
Salicin 33.3 22.9
Adonitol 0.0 0.0
Inositol 16.7 0.9
Sorbitol 100.0 98.3
Arabinose 100.0 97.5
Raffinose 0.0 0.0
Rhamnose 0.0 0.0
Maltose 100.0 94.9
Xylose 100.0 474
Trehalose 100.0 92.4
Mannitol 100.0 100.0
Melibiose 0.0 0.0
Sorbose 100.0 95.1
Cellibiose 100.0 92.4

AF-& Table 107} 2t}

Y. enterocolitica® EAAHQ) A3kt A4S B4
H.S &4, Gas 54 (TSI, urease ¥4, motility %
A3(37°C), lysine decarboxylase -84, arginine de-
carboxylase 41, 12]3 ornithine decarboxylase
%Al 5<ldl, ornithine decarboxylasex Y. pseu-
dotuberculosisol| A+ Sl 22 ZHH A] f-8-3ch,

o 33 A F EAAH]] AAO R sucrose F
A1, raffinose 24, rhamnose =%, melibiose 4
58 £ 4 2l o1F sucrose #3522 Y. pseu-
dotuberculosis®t Y. daldovas 10122 o5 549
7ol §-4-31, raffinose, rhamnose, melibiose 5
LY. intermedia e BT oFAS Ho|mE o] F
& P Az 93-S o) indoled} xy-
lose &35l A thix 2telr} 9lolE ¥ B A EHNA
o5 Aisel Aake- Ewing®e] A#ke} -3l
3 AR EHellA] Felste] Bk @ 509 Aie}
= dAE

2) Y. pseudotuberculosis®] *3318H3 A4

2% Yersimadid 19 5% Y. pseudotubercudosis
= 3 37(15.8%)7F &= = AR Aslst A
AF2 Table 117} %t}

Y. pseudotuberculosis®] 5l A3set AAAHE 0
HS 843, gas 243 (TSD, urease °J‘*“, motility
S43(37°C), lysine decarboxylase &%
carboxylase &4, 22l ornithine decarboxylase

r_E.

, arginine de-

541 %<l dl, ornithine decarboxylase™= Y. enfero-
coliticadl| A= oFdo| B2 7hH A f-8sict

GRa AFE F B AAe 2 gucrose &
A1, sorbitol &4, sorbose 241, melibiose %A %
< & 9 A=, °1F sucrose B8l TH2 Y. en-
terocolitica®} Y. intermediac S} o) BE o] & 3}
2] zhHol 8311, sorbitol, sorbose, melibiose
X Y. enterocoliticadl A= 5 "t AARS Ho]
B2 o] F F& 7 sl=d ool

B A= 25°C motility testoll A ZF %
Ado] glalet= Aol Folalel o) iy of Ayslst
A48 Ewing®'®] Axel Sdaidw, A Beist
g2} vhal kol A 26575 Helste] wouEh W
Ve Aelw vt o, W £92 rhamnose
o4 231%2] FAEEE Bugont B A E
3F B A eRic)

3) Y. intermedia®t Y. aldova2) AJ$FH A4+

Hel% Yersinia®t 1957 £ Y. intermedia= 45
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Table 11. Biochemical characteristics of Y. pseudo-
tuberculosis(N=3) isolated from spring wat-
er in northern area of Seoul

Table 12. Biochemical characteristics of Y. intermedia

(N=4) isolated from spring water in north-
ern area of Seoul

Test or substrate Result%(+) Ewing%(+)* Test or substrate Result%(+) Ewing%(+)®
H.S(TSI agar) 0.0 0.0 H.S(KIA agar) 0.0 0.0
Indole 0.0 0.0 Indole 100.0 99.0
M.R. 37°C 100.0 100.0 M.R. 37°C 100.0 100.0

25°C 100.0 97.1 28°C 100.0 100.0

V.P. 37°C 0.0 0.0 V.P. 37°C 0.0 0.0
Urease 100.0 100.0 Urease 100.0 99.0
Motility 37°C 0.0 0.0 Motility 37°C 0.0 0.0
25°C 0.0 50.7 28°C 75.0 100.0

Lys. decarboxylase 0.0 0.0 Lys. decarboxylase 0.0 0.0
Argn. decarboxylase 0.0 0.0 Argn. decarboxylase 0.0 0.0
Orn. decarboxylase 0.0 0.0 Orn. decarboxylase 100.0 100.0
Sucrose 0.0 0.0 Sucrose 100.0 100.0
Mannose 100.0 100.0 Mannose 100.0 100.0
Dulcitol 0.0 0.0 Dulcitol 0.0 0.0
Salicin 0.0 14 Salicin 100.0 100.0
Adonitol 0.0 0.0 Adonitol 0.0 0.0
Inositol 0.0 0.0 Inositol 0.0 81.0
Sorbitol 0.0 0.0 Sorbitol 100.0 100.0
Arabinose 100.0 46.4 Arabinose 100.0 100.0
Raffinose 33.3 20.3 Raffinose 100.0 95.0
Rhamnose 100.0 100.0 Rhamnose 75.0 95.0
Maltose 100.0 100.0 Maltose 100.0 100.0
Xylose 100.0 100.0 Xylose 100.0 100.0
Trehalose 100.0 100.0 Trehalose 100.0 100.0
Mannitol 100.0 100.0 Mannitol 100.0 100.0
Melibiose 100.0 90.0 Melibiose 100.0 99.0
Sorbose 0.0 0.0 Sorbose 100.0 98.0
Cellibiose 0.0 0.0 Cellibiose 75.0 100.0

(21.1%), Y. ddove’= 657(31.6%)7F A &= =}
A&k A33}at AJAFE Table 12 Y Table 133 2t}

ol & o] Al Astet dAs 59 HS 54,
gas S (TSD), urease A, motility 543(37°C),
lysine decarboxylase 24, arginine decarboxylase
4, 7123 ornithine decarboxylase %4 <14
sucrose?] B M5HLE Y. intermediatt o1 7 A
F8-3ict,

3, Y. intermedias A 3E Aol Y. entero-
coliticast A Fste] o] kgl 87} qledl
raffinose, rhamnose, melibiose 52| @ 353
ol Y. intermediac 25 F/dol Bo|v} Y. entero-
coliticadl A= B 5F $4-& Holn= o] g Fhds}
Edl AAAQl & gl

Y. aldova’= ornithine decarboxylase”} ¢Adol =
R Y. pseudotuberculosise}t ZHa o] 7Vsskc}. B AlY
2] Astat AAke Ewing™e] Aztel A =jsteict.

5. BHAH| LHY AE

zt & A A A3 A3 Table 149
Zkc},

157 o4 A& B.ql A4+ Cephalotin(95F:
47.4%), Ampicillin{65-: 31.6%), Carbenicillin(3F
115.8%) = Colistin(15=:5.3%) o191t

zb FEHE WS B9 Y. enterocoliticars Am-
picillin, Cephalothin ll4]+= 100%, Carbenicillinel]
M 16.7%2] HAEE 29em Am-Cb, Cb-Cf,
Am-Cf 59| 24 WAL 22 16.7% 1215 100%
A, Am-Ch-Cfe] 3AA-& 16.7%N 4 viebyte}.
o] A= & B A 5 Aol U3 53
Ampicillinol] W& WAL Y. enterocolitica® S 2
24| o] Fo| FA F&3telel AR o] F&
B-lactamase”’} Y= Y. pseudotuberculosiset 2]
penicilline]v} 71 F-E 4ol duby o2 3lo] g)
= Ao delx gio?
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Table 13. Biochemical characteristics of Y. aldova(N=6)
isolated from spring water in northern area

of Seoul
Test or substrate Result%(+)  Ewing%(+)®

H.S(KIA agar) 0.0 0.0
Indole 0.0 0.0
M.R. 37°C 100.0 100.0
28°C 100.0 100.0

V.P. 37°C 0.0 0.0
Urease 100.0 95.0
Motility 37°C 0.0 0.0
28°C 100.0 95.0

Lys. decarboxylase 0.0 0.0
Argn. decarboxylase 0.0 0.0
Orn. decarboxylase 100.0 100.0
Sucrose 0.0 5.0
Mannose 100.0 100.0
Dulcitol 0.0 0.0
Salicin 0.0 0.0
Adonitol 0.0 0.0
Inositol 100.0 98.0
Sorbitol 100.0 100.0
Arabinose 100.0 100.0
Raffinose 0.0 0.0
Rhamnose 100.0 98.0
Maltose 100.0 23.0
Xylose 100.0 100.0
Trehalose 100.0 100.0
Mannitol 100.0 100.0
Melihiose 0.0 0.0
Sorhose 0.0 0.0
Cellibiose 16.7 0.0

Table 14. Multiple resistance patterns of Yersinia spp

Multiple : .
resistance patterns Ye. Yop. Y. Ya.
Am 5/6 0/3 0/4 0/6
Ch 1/6 0/3 2/4 0/6
Cf 6/6 0/3 3/4 0/6
Cl 0/6 1/3 0/4 0/6
Am-Cb 1/6 0/3 0/4 0/6
Ch-Cf 1/6 0/3 2/4 0/6
Am-Cf 6/ 0/3 0/4 0/6
Am-Cb-Cf 1/6 0/3 0/4 0/6

Am : Ampicillin, Cb : Carbenicillin, Cf : Cephalothin, Cl:
Colistin, Y.e.:Y. enterocolitica, Y.p.:Y. pseudotuber-
culosts, Y. Y. intermedia, Y.a.: Y. aldova.

Y. pseudotuberculosisi= Colistin g A|2]3} 2=
A8 Holx| ookl W £9& Ampicillin S b2
Aol gk W& Hasted o4 o2 AxE

Bl Y. intermedix= Cephalothin 75%(45 3
35), Carbenicillin 50% (45 % 25)ol|A] WAI& K.
ot Cb-Cf 2A1A-E Bl FFE 257} 9lgl o
Y. dldovaz WA3E& ehdiA] ekt

IV. B¥9 3 &R

& A= 19959 293 49 23]of Ax A2 5
Aol A 467042 LAl ellA] 2] Yersinia
E2] FEE A, AR 2absla 2] BAAF
Ql dubA|F, AT, A4 S-3be] AbgaA S
T shaAl =] gt

ZE2AH9 N A), BEAH107 L), A4 4)
A EHE13704) 5 470 Abell 1X]3F 46709 -
kol 4 293} 4ol AH58te] Yersiniad ) XX
A& 71Est . 225 Yersinia 729 A& A
82 B A4 WS 248 dge o-ga)
Z}

1. Yersinia 43 & 195(20.7%)7} #2519 2.
v, 2§ 24 229, 449 20%°]19c}.

+2l¥ 19579 £9 BF = Y. enterocolitica B
Y. ddova Z¥7} 657(31.6%), Y. intermedia 45-(21.1
%), Z1B) 3L Y. pseudotuberculosis 37(15.8%)1t}.
Y. pseudotuberculosis®) 33 35 L5 530)g)
2w, Y. enterocolitica®] ME3L 65 L5 38e6]
sk

2. 249 A AT 7IsHET-S UrkHAT 34
CFU/ml, WA 1.2 MPN/100 ml 2 #2417
33.0 CFU/mlold om, 449 A F A& YubA -2
3.1 CFU/ml, tiA 15 MPN/100 ml & 24
T 20.5 CFU/ml o[iv}. A|9d, A7 2ol ¢l
Qe (p>0.05), AFATF A3 kel 1E] Abd
#AE X AcH(p<0.05).

3. Yersinia 72 & o %9} x| ZAF2 715
Z3 o Rol= BAAH]] dtAlo] gle Ao o
el vl Bt o2 HEgl opolAE Yersinia
2 AEY 7HeAe] e Aoz vehgdoh(p>
0,05).

4. Yersinia &o] WAE B9 FAA= Am-
picillin, Cephalothin, Carbenicillin, Colistin 5-°]%}
=, Y. enterocolitica= Ampicillinol} 4} 100% )4
& 2ol v Y. pseudotuberculosis= 3F = 15
(33.3%)%te] Colistinell A A& B3-S # &
Al o= WA o) gladet.
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