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1) &F : B A Y. pseudotuberculosis®] 2] WH S
A = Bl astr] 9] ste] A2k 22l ekl WP931106, W-
P931201, WP9406012] Y. pseudotuberculosis 3 75} tf
ZT+ O &2 Escherichia coli (ATCC25922) 18] 31 Citrobac-
ter freundii (ATCC8090)E o] &3}

2) HHQF M|ZE : Y. pseudotuberculosis®] A 3E | vl &
[171S Yl A= 3=+ Al F &3 (Korean cell line bank,
KCLB)9l| /] Human cervical epitheloid carcinoma cell line
©] HeLa (ATCC No., CCL 2 ; KCLB name, KCLB 10002)
A EE Bk ok AT

3) Cefsulodin Irgasan Novobicin(CIN) me-
dia : Yersinia selective agar base 59.5 gm(irgasan 4mgo]
F 35 o] 918, Difco, USA)S =73 1,000mLol @31 32
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o A3 =< T 7}t H# 3l  Cefsulodin 4 mg 2
Novobiocin 2.5 mg (Difco, USA)o] Egte| o] 9= supple-
ment 1 vialS- & 7}8} < t}H18].

4) XN2ZTH|R] : 14 &5 A A A5 A (pH=7.4)
100 mLe]| 0.25% peptone (Bactopeptone, Difco, USA)Z}
0.25% mannitol (Mannitol salt agar, Becton dickinson, USA)
o] A 7= TH16].

5) LB(Luria-Bertini) Hf2H :
gm, Bacto-yeast extract 5 gm, NaCl 10 gm< go] &< 950
mLo] ¥ 3 5 N NaOH=E pH 702 2 ZH3dla ZFo]
1,000 mL = 7] 2t} o] £ 7hgh Wt sto] WAt Hdet
SATH19].

6) 22t 0d}&EX| : All glass filter system (Millipore,
USA)Z} ++9 X 5-©] 0.22 #mQ] o Z=](Millipore, Cat. #
GVWP 04700, USA)S A-8-3} S tH14].
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A5 ol &sted, T Y 100mLS o HA] o F3}
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Table 1. Comparison of culture methods - Centrifugation, Filtration, and Intracellular culture

Species Initial Methods
inoculum Centrifugation Filtration Intracellular culture
WP931106 3 X 1/100mL 0 0 0
3 X 10/100mL 0 0 0
3 X 107100mL 2 78 0
WP931201 3 X 1/100mL 0 0 0
3 X 10/100mL 0 0 0
3 X 107100mL 0 3 0
WP940601 3 X 1/100mL 0 0 0
3 X 10/100mL 0 0 0
3 X 107100mL 0 31 0

*: Number of isolates
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Table 2. Comparison of culture methods - Direct inoculation versus Filter inoculation after cold enrichment

Initial DICE" FICE'
inoculum Y* (e E” Yt Ct E”
3 X 1/100mL 0 0 0 0 2.57 X 10°*/mL 0
3% 10/100mL 0 0 0 1x10"/mL 0 0
3% 10%100mL 2 % 10%mL 0 0 1x10"/mL 0 0

"DICE : Direct inoculation after cold enrichment, TFICE : Filter inoculation after cold enrichment, *Y : Y. pseudotuberculosis
(WP 931201),°C : C. freundii(ATCC 8090), “E : E. coli(ATCC 25922)
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A7+ 3} ] Yersinieae &0l €3} Yersinia pestis®} Yersi-
nia enterocolitica®} A AFdo Al A4S o= F8
3l W 91 7o) t}H[22]. Y. pseudotuberculosis= 11493} A}
9 BES ulali At AT A oo A B

[13,14,23], 24 A Z4H15,16], JH

<[1,10,16], 574 %
1w At e F

= = o2 I
A& A A %’%H} DA A% 74 AZREH 9

gt g, 53] o3 AUz dH7 &5 A
2 E X &e & A Y. pseudotuberculosisS -] 5= HF
Hol 7tk z 9] F8]&o] W] o2 AyZHEr24]. 1
HB g Eo|A Y. pseudotuberculosis®] 2] WHS AT
sto] o] FEl&S Eole g2 AR X H o He

ML o 2 T
o &
ol
o

T

g g oz 7|
1 Yerszma sp ./] 713%72; 2] 8l Pai 5[25]&
Weissfeld 5[26]& # &
> e © ™, Head 5[18] 4
e ul] 2] &2 A CIN94 AE& —7_?30}91‘3}. Eoll A Yersinia
&2 odg] 7k i Eo] AFE-= S E=d Sato 5
4o 7 FEH# of&e] ImLo A 16mLe]
%%ﬁ?ﬂﬁ@ﬂ1cmﬂéﬁ1%ﬁﬁ%t%wpk
A H =871 = 319 2™, Fukushima[16,17]=
KOHA glat= WA Al X U 5 72 Al
S o] g-3te] Bl o/ % Sk Tl M E 1)
=[27]°] Satoo] &-<tod 7 H [14]2} Weissfeld2] KOH # 2]
HR26]& o] &3t EdlA] 11 #FF FeElste] Bastsd
t}. o|E & B2 AFx}E o] Bl A Y. pseudotuberculosis
g 2elahe dd b PEES AN T Al
AN o5 olel A AP PUE F ol 1Yol
#7801 4 ek olel A2
pseudotubeVCMZOSlSE =28t 7
ka2t ekt
AR A4 Fe, A3, AE 0 vy, e
A2swd AP AT A7He] 5714 &3
10%100mL, 3 X 10/100mL, 78] 37 3 X 1/100mL2] 37}4]
=) Bohg ol atel vmaac g £

2 jy_#oi AA g 4= =& ggo 2= A

%’“ = I
Sl o] 2

puj
=

M §
O W off x K

T

)
oo
X,
R
,
2T
B
ofN
M
AU

=
==
O

R 2N
T
o L.
g
BN
>
e
oy
i
Uy
2
30
fr
2l
[o |

[e)
o
pseudotuberculosis7} 91421]5]01 T+ &2 3517] 01 s
ol YAk B Ae] Aol e B 100mLE 7 57}
378 2307091 Eell A = A 7EA] W el A o] Abek
A Shekeh. # 71 3000w, Q4 Begel AT @ @
Fo| A, APl A= 3 71A] T F BT A T pseudotu-
berculosis 7} 2] 5= A& Ho] Fo] oo ¢ ¢
FAS B FAT AE W e FE S Al E 79%*3
i z_];d Bad S 9=AHe 9
2 o] FH AE el e &

1_.1_.%
LAE el Qe FSAE TR EZ AT L T



=01 ofAlL{otz 2l =2

ol 2] 7HA] 0134'%01 H m2s FAHC] Utk AL
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Y. pseudotuberculosis 2} 3H7| vl F o Z=of] W QIT}. o] = A
eZF Wil A g2 gFEo] AT W Y. pseudotuber-
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Comparative study for Isolation of Yersinia pseudotuberculosis from Water
Chong Rae Cho, Tae Hyun Um, and In Ki Paik'

Department of Laboratory Medicine, College of Medicine, Inje University, llsanpaik Hospital, and Seoul Seobu Blood

Center, Korea Red Cross’, Seoul, Korea

Background: Yersinia pseudotuberculosis is recognized throughout the world as a cause of wa-
ter- or food born infections in human and animals. Although many attempts have been made to defi-
ne optimal conditions for the isolation of the organism from water, their isolation yields remain low;
therefore, we tried to find an effective method for the recovery of Y. pseudotuberculosis from water.

Methods: Water samples were deliberately contaminated with Y. pseudotuberculosis at various
levels and then processed by the following three isolation methods: centrifugation, direct filtration,
and intracellular culture. For the centrifugation method, the water samples were centrifuged at 5000
rpm for 1 hr and the final precipitates were inoculated in cefsulodin-irgasan-novobiocin (CIN) media.
For the filtration method, the water samples were filtered by negative pressure and the filter papers
were put directly on CIN media. For the intracellular culture method, the organisms were extracted
from the Hela cells that had been infected with Y. pseudotuberculosis and inoculated on CIN
media. We also examined the efficacy of the filtration method after cold enrichment with a mixture
of Y. pseudotuberculosis, Escherichia coli, and Citrobacter freundii.

Results: With the concentration of 3x10/100 mL, Y. pseudotuberculosis was isolated only by
the filtration method; however, none of the culture methods were good enough to recover the orga-
nism from the water sample when the concentration was 3 x 10/100 mL. With cold enrichment, how-
ever, the recovery was much more efficient; the organism grew after direct inoculation or after filter
inoculation when the starting concentrations were 3 x 10%/100 mL or 3 10/100 mL, respectively.

Conclusion: A combined use of direct filtration and filter inoculation after cold enrichment is the
most effective method to yield Y. pseudotuberculosis isolation. The introduction of effective me-
thods for the isolation of Y. pseudotfuberculosis from untreated drinking water would increase the
awareness by the public of the health hazard of spring water.

(Korean J Clin Microbiol 2005:8(2):136-141)
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Address reprint requests to : Chong Rae Cho, Laboratory Medicine, Ilsanpaik Hospital,
2240, Dachwadong, Ilsangu, Goyang, Kyunggido 411-706, Korea.
Tel. +82-31-910-7282 Fax. +82-31-910-7286 E-mail: chocr@ilsanpaik .ackr





