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Abstract

On the purpose of epidemiological study related to yersiniosis, a total of 720 springs water collected from 60 poi-
nts in the Pusan area were examined for the presence of Y. enterocolitica and also the isolation rates, biotype, serotype,
biochemical properties and antibiotic susceptibility. Fifty-eight (8.0%) strains of Yersinia species were isolated from
720 springs water. Isolation rate for each species was 49 (6.8%) strains of Y. enterocolitica, 3 (0.4%) strains of
Y. pseudotuberculosis and 6 (0.8%) strains of Y. frederiksenii. Seasonal distribution of isolated Yersinia sp. were shown
considerably from November to April, and Y. enferocolitica was especially isolated in order of January (20.4% ), Dece-
mber (16.3%), March (14.3%) and April (8.2%). Isolated Y. enterocolitica was divided into 4 kinds of biotype
such as 1, 2, 3, and 3B. Distribution of each biotype was shown in order of biotype 1 (51.0%), biotype 2 (30.6
%), biotype 3B (16.3%) and biotype 3 (2.1%). The serotypes of 49 Y. enterocolitica were typed 7 kinds of seroty-
pes (0:3,0:5,0:8,0:9,0:13,0:18and O 21), and serotype O : 8 (34.7%),0: 9 (30.6%) and 0 : 3

(10.2%) were encountered most frequently.
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Y. enterocolitica®) £815 $13 AHWAE Yersinia sele-
ctive Medium (Difco)ll cefsulodin, irgasan % novobio-
cin (CIN; Difco)$ H7te HBuAE AHSSHHL, Adh
2 B A8 WA= Brain Heart Infusion Agar (Difco), &
g9 T 2 97t F8A AYE A3k Tryptic

Fig. 1. Collection point of water from springs water in
the Pusan area. K], Kijang-gun ; KM, Kumjeong-
gu 3 HU, Haeundae-gu ; PU, Puk-gu ; DR, Dong-
rae-gu ;> Y], Yeonje-gu ; SY, Suyong-gu ; PJ, Pusa-
njin-gu ; NA, Nam-gu: DO, Tong-gu;SS, Sa-
sang-gu > SE, Seo-gu : JU, Jung-gu : YD, Yongdo-
gu ; SH, Saha-gu ; KS, Kangseo-gu ; KD, Kadeok-
do; (), number of collection point
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20E kit2# 4 FHstAh

Sample (1£)
L 4
Filtration through 0.22um membrane filter
4
Treatment of 0.288% KOH
L 4
Incubation of filter on selective medium with CIN
at 25C for 48hrs

4

Selection of suspicious colonies
4

Smear on BHI agar and incubation at 25C for 48hrs

L

Gram stain and biochemical test
4

Presumptive identification by APl 20E

L 4

Serological test by micro-plate agglutination

Fig. 2. Scheme of identification of Y. enterocolitica from
springs water.
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Fig. 3. Dichotomous differentiation of biotypes of Y. en-
terocolitica.
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(Tc), cephalothin (Cp), streptomycin (Sm), kanamycin
(Km), polymyxin B (Pb), nalidixic acid (Na), neomycin
(Nm), carbenicillin (Cb), amikacin (Ak), colistin (Cl),
erythromycin (Em), novobiocin (Nb), tobramycin (Tm)
2% 1639 FAE A3 37CHA 18412 WY
3to] 3X10° CFU/mE ¢+ 23Y Fad g Fuux
of =Z¥THE 7 A diskE AR Hel skta 37C
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& NCCLS*9| 71ge £33tk

2 I

Yersinia &72| 28|
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HEE Foslr] Y3ty £ 72079 GFESFERY B
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& % 7207% 4979 drHEFZREH £2Ho 6.8% Y
284S Jehi Atk U2 Yersinia #EOZE Y. pseudo-

YR ATt

Table 1. Isolation rates of Yersinia spp. from 720 spri-

ngs water
Species No. of strains (%)
Yersinia enterocolitica 49(6.8)
Yersinia pseudotuberculosis 3(0.4)
Yersinia frederiksenii 6(0.8)
Total 58 (8.0)

Yersinial| Y 22|28

ST 2R Yersinia enterocoliticas W E3 Yersinia
spp.8l 98 £ && Table 29 20}, Versinia spp.= 10
oA 4¥9d] X F2 FedHe S Jehigl, 53
Y. enterocolitica®] 73 29l 157¢] £2|H0) 24.4% 9
E2EEE 2o 7 22 £84S JeMUH(Fig 4).

Table 2. Detection frequency of Yersinia spp. from springs water by month

Yersinia spp.(%)

Month  No. of samples — . — Total( %)
Y. enterocolitica Y. pseudotuberculosis Y. frederiksenii
'96. 5 60 1017 0 0 1(17)
6 60 0 0 0 0
7 60 0 0 0 0
8 60 0 0 0 0
9 60 0 0 0 0
10 60 1(1.7) 0 0 1(17)
11 60 3( 6.1) 0 0 3( 5.2)
12 60 8(16.3) 0 0 8(13.8)
97. 1 60 10(20.4) 2(3.3) 1(1.7) 13(22.4)
2 60 15(24.2) 1(1.7) 3(5.0) 19(32.8)
3 60 7(14.3) 0 2(3.3) 9(15.5)
4 60 4( 8.2) 0 2(3.3) 4( 6.9)
Total 720 49( 6.8) 3(0.4) 6(0.8) 58( 8.0)
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Table 3. Biochemical properties of 3 different species of Yersinia from springs water

Biochemical reaction Y. enterocolitica Y. pseudotuberculosis Y. frederiksenii
(n=6) n=3) (n=6)
Oxidase —(0) -(0) -(0)
Nitrate +(100) +(100) +(100)
H.S -(0) —(0) -(0)
Indole v(81.6) -(0) -(0)
Methyl red +(100) +(100) +(100)
Voges-Proskauer v(67.3) -(0) -(0)
Citrate —(0) -(0) v(66.7)
Urease +(100) +(100) +(100)
Motility
-at 37C -0 -0 —(0)
-at 25C +(100) +(100) +(100)
Lysine decarboxylase -(0) -(0) -(0)
Arginine dehydrolase -(0) -(0) -(0)
Ornithine decarboxylase +(100) —-(0) +(100)
Phenylalanine - -(0) -(0)
Malonate -(0) -(0) -(0)
ONPG +(91.8) +(100) +(100)
Aesculin Vv(51.0) V(66.7) +(100)
TDA —(0) -(0) -(0)
Gelatin hydrolysis -0 —(0) —(0)
Acid from
-glucose +(100) +(100) +(100)
-mannitol +(100) +(100) +(100)
-inositol v(61.2) +(0) v(83.3)
-sorbitol +(100) -(0) +(100)
-thamnose -(0) +(100) +(100)
-sacharose +(100) +(100) +(100)
-melibiose -(0) +(100) -(0)
-amigdalin +(100) +(100) +(100)
-arabinose +(100) +(100) +(100)
-dulcitol -(0) -(0) -(0)
-adonitol -(0) -(0) -(0)
-raffinose -(0) -(0) -0
-trehalose +(100) +(100) +(100)
-xylose +(100) +(100) +(100)
-salicin v(51.0) v(66.7) +(100)

+, more than 90% positive reaction ; —, less than 10% positive reaction : V, between 10 to 90% positive reac-
tion 5 a, total number of strains tested : b, percentage of positive reaction.
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Fig. 4. Tendency of isolation of Yersinia spp. from spri-

ngs water by month.
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A8 A Fgut3-& vhebd vHA, oxidase, H2S gas 34,
37Col A %A, lysine decarboxylase, arginine dehydro-
lase, phenylalanine, malonate, gelatin hydrolysis, TDAAI
¥ 2 dulcitol, adonitol, raffinose E3AFM HalF
25 $49u9he-& JeRAT 53| Y. enterocolitica®] £
F£ VP, aesculin, inositol ¥ salicinE3A|HANAN 77}
67.3%, 51%, 61.2% 2 51%2| FA3-S JeERAT

Y. enterocolitica®| MEdH I MEIEHA Aat

Yersinia enterocolitica® 3% 4958 A&y B4
g 78] AEFoZ ERT A Table 49 22 43
& YRR 7359 AEEF 180 255(51.0%) =
7 BkeH 2% (30.6%), 3B¥ (16.3%), 3% (2.0
%)9 £o2 Jephtorn, 34, 48 2 58L& #AEHA
E3kth

Y. enterocolitica2| &Y ER

GFHF2RE £ 4959 V. enterocolitica R Y
TEE 12 39 BF $¥Ho2 AU A Table 59
o] RedF 45 71 0:3,0:5,0:8,0:9,0'
13,0:18 2 0: 21 2 7% g¥Hoz FHHY
o1, 4 F(8.2%)c 12%9 FA $EAo) A &
Ut @AY B¥E= 0:8%o] 34.7%8 N & ¥
¥2 29900, 0:9 (306%),0:3 (102%),0: 5%
0:13 (6.1%) 59 ¢2= eyt

Y. enterocolitica| S M

FFEFEHE L2 4959 V. enterocoliticas 16%
o Aol st F4A AIFS AASGAD H, Table
67 Z2 4Ag Jehdct

Y. enterocolitica A #& Cm, Cl, Gm, Km, Na, Pb, ¥
Tmol 497 25 75A4E Yo, Ak% Nmole 90
% o149 & #AFAE B ¥ Am, Cb, Em SolE
20~30% AXY & #FAS eI 3, Cp, Nb,
Tc 59 #FAdE 95% o¥Y #& WS YedTh

Table 4. Distribution of biotype of Y. enterocolitica from springs water

Biotype(%)
No. of tested
1 2 3 3A 3B
49 25(51.0) 15(306) (2.1) 0 8(16.3) o] 0

Table 5. Distribution of serotype of 49 Y. enferocolitica isolated from springs water

No. of strains Serotypes(%) No. of not Total
ota.

tested 0:3 0:!5 0:8 0:9 0:13 0:18 0:21 detected(%)
49 5(10.2) 3(6.1) 17(34.7) 15(30.6) 3(6.1) 1(2.0) 1(2.0) 4(8.2) 49
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Table 6. Antimicrobial susceptibility of Y. enterocolitica
from springs water

L Concentration No. of strains
Antimicrobials

(pg/disk) (%)
Amikacin (Ak) 30 48(98.0)
Ampicillin (Am) 10 13(26.5)
Carbenicillin (Cb) 50 11(22.4)
Cephalothin (Cp) 30 2( 4.1)
Chloramphenicol (Cm) 30 49(100)
Colistin (Cl) 10 49(100)
Erythromycin (Em) 15 15(30.6)
Gentamicin (Gm) 10 49(100)
Kanamycin (Km) 30 49(100)
Nalidixic acid (Na) 30 49(100)
Neomycin (Nm) 30 47(95.9)
Novobiocin (Nb) 30 2( 4.1)
Polymyxin B (Pb) 300U 49(100)
Streptomycin (Sm) 10 49(100)
Tetracycline (Tc) 30 2( 4.1)
Tobramycin (Tm) 10 49(100)
o &
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Uebd 4= gloh F 5190 o3t g4 938
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o]t

2. FEIFERE el Yersinia spp.d) €8 gl
HFE 119004 4490 24 RgHe 4%L 297,
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+ANEE YEhIE.
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