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Hol7] W&o SA4WEAN &537] = h(Cliver. 1990).
Yersiniay 1% &4 7H# o2 3A0E Pasteurella <0 £33 01}
FUHA TR AJA Yoo 2 SHEJ L 1159 AA Yol T Y. pestis,

Y. pseudotuberculosis, Y. enterocolitica 3E°] At&olA HYAA o] U&=

o|N

A}

o

Aoz dEFT. o] T V. pestiste WAAAHA HEQ dQltoln
oAgArYolF S ol27|= AL Y. pseudotuberculosis, Y. enterocolitica 2
Z Bolth(®H 5, 1998; st 5, 1998).
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A s A] A 33.8% () T, 1992), AFRE WA 55% HE
AT T, 1994). olAH ZhSolut ofAEEANAA Eel7t
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FAE 5o AFAME Y. enterocolitica®l EHHOEN &F, &7
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7S R oy AFolA EeH(Yd F, 1999) o HEAL b
N Fell weEt a2y 29 AP =k i (Kapperud 5, 1984).

Y. enterocoliticas = A (Doyle %, 1981), 7H(Kaneko %, 1977)¢] &4
M EHPds Rark . M JA4 FdEAelA v
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st AP AEFHo] 0:3/3BF 2 092802 747 6577 RaHES
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12579] Y. enterocolitica®l

A



tH(& 5, 1989). Gourdon & (1999)% oAlyolito] A 3kxlof Al A
09 dddol A=At Basiv

Y. enterocolitica® *37¢x7 22+ pH7F 46-9.0(H% 7-8)¢la 2%
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S Aoz AZbE oz
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(Table 1, Fig. 1).

Table 1. Geographical information of sampling sites.

Sample Codes Local Names Altitude(m) GPS
H1 Yeongsil-spring 1,228 g:: fgggggg, ’45(,) 4?9””
H2 Noru-spring 1,689 g; fzgggél 23230
H3 Oreum-—spring 1,662 g:: 1323502?11 35084
H4 Sajebi-spring 1425 NS I20L0
H5 Eorimok-spring 988 g:: 5’5’502239, /128%”"
H6 Seongpanak-spring 778 g:: fggg%, f5f7§7””
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& 1 Kilometers
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Fig. 1. Map of sampling sites (H1, H2, H3, H4, H5, H6).
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AstetA HAbE FHEALgA % e ZFTT(ATCC 9610) ¢
Al SA e FH AR B 26759 of T Hed 37

ez skl tH(Table 2).

et

Table 2. Number of Y. enterocolitica, strains isolated from different sampling
sites and used for biochemical tests.

Source Sites No. of strains
H1 5
H2 3
H3 2
Spring water
H4 5
H5 7
H6 4
FRD" 3
Total 29

FRD" represents feces of roe deer
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(Millipore: pore size 0.22mm)= o ¥sle] 0.2838% KOHE Az & CIN

(Yersinia  selective agar base (Difco)oll  Yersinia antimicrobic
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L 55C= A3 v 7474 w2 "Wirdk 0.25M sodium oxalate SO0mL,
0.25M magnesium chloride 80mL, 5% congo red bml, 209 galactose
10mLE &3%3 CRMOXu| Ao =dsto] 37CAA 24 AlZF wldst & =
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m oAl e

23| oz Zq Aol Hee oo g HAE Y
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Table 3. Most probable numbers (MPN/L) of Y. enterocolitica distributed

In spring waters.

Positive No.

Range

Sites

2nd 3rd 4th 5th
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B: 36 C, ATCC 9610

C: 26, an isolated D: 36C, an isolated

Fig. 2. Electron micrographs of Yersinia enterocolitica ATCC 9610

and i1solated from spring water cultured at different

temperatures.
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ke
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juicil
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CIN wjA] 7oA Hehe] 3 H
S u} Y. enterocolitica FeS HxAo] {la wrEHE
o A4S u= FHES HYo} HAZS o
°

o]
Ea Rt et JE= dAA L
H

S FAFE e A4S ue 22 JgE 2= oAfH
Bt u] A3t A Gram @4 A3 Gram 24, @7 dHES w1

t}(Table 4).
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Table 4. Gram stain and morphological characteristics of the isolates

Morphological characteristics

Items
Spring waters Feces of roe deer ATTC 9610

Colony color” Trace pink - Trace pink

Nonmucoid and Nonmucoid and Nonmucoid and

Colony trait on . _ _
translucent with translucent with translucent with

CIN agar
reddish center reddish center reddish center
Gram stain Negative Negative Negative
straight rods to straight rods to straight rods to
Morphology

coecobacilli coccobacilli coccobacilli

* Colony color membrane filter containing cells grown on CIN Agar

3. 2949 Y. enterocolitica® A &s# EA

w2l¥ Y. enterocolitica®l A3}t HAF A= Table 59F #ow,
AHAEo A EE gk dFet =FolA EYE w5 Aty 542 A
o] 9ot Inositol w3l vke] ME 80.8%, =F 100%= =Fo]7F AT
ol AMe 55 AY gEAMolA inositold]l the YA &l 16.7%(H T,
1998), ZAFvt WA 76.7%E H<Sl A Zolg YEUAH(F T,
1994), T3t A EA] SFFHEoA g Y. enterocoliticad 5l = ONPG,
ornithine, indole % 1inositol & 4702 E &AM ZZ+ 78.6%, 40.6%,

60.0%, 59.5%°] Y= Hl AR 5, 1998)3 Afo]& eI

_12_
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Table 5. Biochemical tests for the isolates based on API kit.

Test or substrate Spring waters Feces of roe deer
ONPG 100 100
Arginine decarboxylase 0 0
Lysine decarboxylase 0 0
Ornithine decarboxylase 100 100
Citrate 0 0
HoS 0 0
Urease 100 100
Phenylalanine 0 0
Indole 100 100
V-P@37C) 0 0
Gelatine 0 0
Glucose 100 100
Manitol 100 100
Inositol 80.8 100
Sobitol 100 100
Rhamnose 0 0
Melibiose 0 0
Amygdaline 100 100
Arabinose 100 100
Sucrose 100 100
Oxidase 0 0

_13_



4. =38 54

Y. enterocolitica= 3}t EAo| 9osle] 7/ AEFoT BHFHE=
d(Winblad. 1978 % Cornelis. 1987) A& AlgH 20709 AEHS
Table 63} o] 13 0o] 245(82.8%), 28 o] 557(17.2%)°] A2 YR A=

g2 dEwA ot

Table 6. Biotypes of the isolates from spring waters and feces of roe

deer.
Specimen No. ,Of protvpes

stram 4 2 3 3A 3B 4 5

H1 5 5 - - - - -
2 3 2 1 - - - - -
3 2 2 < Z 4 - -
T4 5 3 2 - - - - -
H5 7 5 2 - - - -
16 4 4 - - - - - -
FRD 3 3 - - - - -
Total 29 24 5 - - - - -

FRD" represents feces of roe deer

o]

rr

AFul B F Y. enterocolitica® BEE EX7F 18 2@ 29

F 5, 199 EHedvte Z23e T2 oRAEEoA ‘T YV
enterocolitica 27w E57F 1otk Ba(dr 5, 1994)9F ]2 4
kol .

W G Al AlEo A e 75 AEFe] 18 2 28 9o

_14_



3AB.7%) B 3¥(4.3%)°] EEeAT= AR T, 1998)%k= AeolE B
Ack T3 S Aol A= 183 23 9o 3BF o] 57.1% otk A
Y 5, 1992) R oFdH A B RS EWel M e’ 20675 AP ol
19 11.2%, 28 9.2%, 3% 12.6%, 3A% 195%, 3B& 47.3%°] +3x& H
N AI(E T, 19949 ARG A EAAAA EelF 120 F dHe Y=
o] 3B ¥ 23 7} 6¢F oldthE A(H T, 1989)9F AolE Bt

1
mat

d4Y &4

Y. enterocolitica®l 577 &% (Kapperud &, 1984) = O:11-2&%,
0:3, 05, 08, 0199 5H7bA Ayl digt & w& A= 829
(276%) wtFolA APl EFRHENL HHEEZE LFMAA S 2

F7F Ol - 25@oll, =F4 2¢F¢ A B AR 74z 13

7)
T 457 O5%d SHe Bl o FHAddA Zdld 2957 089

stebet = oot Atz
= Kol 0:38 79.9%, 0:98 14.5%, 0:8% 9.4%9 48 FEL
2 ®ovau ®Ba 3 Azkdr 5, 1992), FUHA L sje] EwelA B
& #Fo dHYPo] 0:38, 0:88, 058, 011 -23, 0:98, 0:88 0] ztzt
34.1%, 27.8%, 13.1%, 12.6%, 4.8%, 13.1%, 12.6%, 4.8%<} &7 I3
73%eE AI(E 5, 1994)9k= 2 2ol E BT

¢
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Table 7. Serotypes of the isolates from spring waters and feces of roe

deer.
Specimen No ,Of 01 -2 e
strain _ 0:3 05 O0:8 09 Untypable
mixed
H1 5 - - 1 - - 4
H2 3 - -2 - - 1
H3 2 2 - - - - -
HA4 5 - - 1 - - 4
H5 7 - - -2 - 5
H6 4 - - - - - 4
FRD" 3 - - - - - 3
Total 29 2 - 4 2 - 21

FRD" represents feces of roe deer

s

frdolu diolA= AF

dddoz 033 097F EstARt v A9 FREHFE ¥ 7%

olal HtolE 032 wiH il Uth(Eley. 1996). olg2% #HA ] F

Frob ElA ol whel o]z A H L Jow(x T, 1994) FEFF Bl

A aFe AEY 192 29 €HF 05 06, 07, 08 52 F+= 34

(e, HE BEY s4=)dA A5 ZdEH Algto R E Y

Y. enterocolitica H4-4o] 0:38, 093 o|z}t= AF(F 5, 1989)¢ H]

sto] B w AFZolA BT Y. enterocolitical= A A WUto]l ofd
Ao w FAHH

Y. enterocolitica B3 3ol i

of!t
o
o0
2

N
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Y. enterocolitica.®l BUd= 837l A AIE in vivo HIHES
o}zl JfErElo] AA ol in vitrool A WH 7S ¥ 7] 913 thekst
Aol JietE]o] dth(Laird®} Cavanaugh 1980, & %, 1994).

Laird®} Cavanaugh (1980)= -¢-<13] ZAa¢F wj =<l MEMelA 36T
5 F ol
Hol Wty W¥AdAdS et A7t HS do7A 2 dFe e

A JER A &2 AL g9ttt 1 SHE Y. enterocolitica YA
il

2 igd #57F Abe s dovls As dEstu

rr
&

tlo

Table 8. Virulence test for the isolates from spring waters and feces
of roe deer.

Specimen No of strain AAG CRMOX

H1
H2
H3
H4
H5
H6
FRD"
Total 29 2 -

w N o) Do w Ol
|
|

FRD" represents feces of roe deer

' Autoagglutination
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AAME W oA =Fo| A B3t Y. enterocolitica 29F°) 3+ A&
83} o] 25:(6.9%) ko] A7F-S-F Al o]
= e I B e B T | P Id
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Y. enterocolitica®l A EH#W AldHoz CRMOX whgo] tfE A|dt
o tha =, 1992). CRMOX
HES-S 7] o2 & ] CRMOX Whg-o] S49d AAG HES-o A 6.9%2]

=
>,
jaii)
i)
i
o
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o
oX,
o
=
o,
=
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&

T FApel A EEd Y. enterocolitical /= CRMOX  ¥k-g-o]u}
AAG WESAA A4S YEld AT 5, 19942 Hol Y. enterocolitica
o ANd#] Alge we Ayt desitta AZEE Al Y. enterocolitica
o] WA 40~48 megadalton =719 plasmid®] R} A el
3 FEsE 3 #EE @l (attachment-invasion locus) FHJAE HF3S V.
enterocolitica’= 100% WAl & Aoz dHAd (A &, 1999). u}

G FHELAANLSE o 8ol ail FAAES FAFozn WAY o

7. FAA A4

Y. enterocolitica 297t W)+ &AA| 4 Ald AF}= Table 9
9} %Fo] aminoglycosides A¥€<l amikacin, gentamycin, kanamycin,
streptomycin, tobramycin ¥} tetracyclines A€ <l tetracycline % 7]E}
chloramphenicoll A= %2 ZAFAS EA 2oy, B-lactam penicillin 7
&<l ampicillin, penicillin® cephalosporins % 7]E} cepherns A <<l

cephalothinol /= WAl S yEFA T
Y. enterocolitica 772 SHAA WA T3k Wi FolA EaH 1
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T9] tH-EL2 chloramphenicol, kanamycin, tetracyclines 2] & Ao =
o 7H4AS HolFE ¥bA ampicillin, cephalothins ol WAS HTH

SoRaE A3(E 5, 19909 AA s Ll FFEe BueA 2y

Table 9. Antibiotic test for Y. enterocolitica isolated from spring
water and feces of roe deer.

Groups Antibiotics Spring water FRD"

Aminoglycosides Amikacin S S
Gentamycin S S
Kanamycin S S
Streptomycin S S
Tobramycin S S

Tetracyclines Tetracycline S S

B-lactam penicillin Ampicillin R R
Penicillin R R
Carbenicillin I I

Cephalosporins and Cefoxitine I I

other cepherns Cephalothin R R

Others Chloramphenicol S

FRD" represents feces of roe deer

¥ S@osusceptible, I intermediate, R: resistant

Sk Y. enterocolitica &A #4544 A8 Z23(F 5, 1994) 2 2] Fol A
218k Y. enterocolitica® et FAA Z4Ad AlE ZA3H(A S, 1999)
S5 ofHE LA B3 Y. enterocolitica 271FFo W3 A A

Y.
T4 A A 5, 1994) 9 2 EARlA A2 AarE A
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<Abstract>

A Study on Yersinia enterocolitica Isolated from Some Spring
Waters and Feces of Roe Deer in Mt. Halla

Han, Chang-Soo

Biology Education Major
Graduated School of Education, Cheju National University Jeju,
Korea

Supervised by Professor Oh, Duck-Chul

Yersinosis 1s known as an infectious disease caused by Y.
pseudotuberculosis, Y. enterocolitica. Some strains of Y. enterocolitica
give rise to illness in humans. This study was conducted to examine
the characteristics of Y. enterocolitica strains isolated from six spring
waters near the hiking road of Mt. Halla as well as from the feces of
roe deer. Data were obtained in several @ approaches such as
biochemical characterization, biotypes, serotypes, virulence and
antibiotic test for the isolates, and MPN (most probable number/L)
techniques.

Most probable numbers (MPN/L) of Y. enterocolitica in spring
waters were distributed ranging from 8 to 49 in Yeongsil-spring, 8 to
33 in Seongpanak-spring, >2 to 8 in Eorimok-spring, >2 to 4 in
Sajaebi—spring and Noru-spring, and =2 in Oreum-spring. This
suggested that Y. enterocolitica strains might be distributed much
more in spring waters in the lower altitude than those in the higher
altitude.

Twenty nine strains of Y. enterocolitica from spring waters and

feces of roe deer were selected for several tests. Twenty four strains

* A thesis submitted to the Committee of the Graduate School of Education, Cheju National
University in partial fulfillment of the requirements for the degree of Master of Education in
February, 2002.
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(82.8%) were found to belong to biotype 1, and the rest (17.2%) were
biotype 2.

Autoglutination positive was observed in two of them (6.9%).
Analysis of serotypes, O:1 - 2 mixed form, O:3, O:5, O:8, and O:9 for
the isolates revealed that O:1 - 2 mixed type was identified in two
strains (6.9%), O:5 type was in four strains (13.8%), and O:8 type was
in other two strains (6.9%), while in the other twenty one strains
(72.4%), agglutination for the five serotypes was not observed.

Antibiotic test for strains of Y. enterocolitica selected showed that it

was resistant to ampicillin, cephalothin, and penicillin.
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