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Table 1. Number of reported oversea passengers and
infectious diseases for imported cases in Korea.

(unit ¥ number)

Year 2004 2005 2006 2007 2008
No. of
arrival 4,929,517 5,179,848 6,155,047 6,448,241 6,890,842
passenger
No. of
infectious 118 170 140 220 180
patient

(www.cdc.go.kr/kto.visitkorea.or.kr)
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Table 2. Number of plane and passenger through Gimhae
international airport comparing to Incheon international airport.

(unit : number)

No. of plane No. of passenger
Year
Incheon Gimhae Incheon Gimhae
2006 40,151 3,816 6,319,992 581,938
2007 52,543 5,987 7,281,758 759,377
2008 44 644 5,931 6,489,230 705,473

2001958 sl sa= o &5k s o F Ao HALAIT A
%2 Table 33 Zom, HZ F5sta I sfgodayAel o
o mE-AEH HeFd AR gk TA S Ao

A 715 ALl

Table 3."Number of passenger|and pathogen . isolation through
Gimhae international airport.

(unit : number)

Year 2001 2002 2003 2004 2005 2006 2007 2008

No. of 73,732 105684 120,902 155456 469,371 581,338 759,375 700,361
passenger

No. of
Infectious 6 25 16 66 104 67 74 79
patient
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1-1. & 234138 AA

2 ol A(elE, Belw, WEY, FuTeh 4
A e A ANSAR 33 el A-EY T 4G

S Epk HA o427A4L B A Fo AlEsiit
1-2. Multiplex PCR A A

A 7] 7H2007.85:2008.3)¢] WA A 19341l tf &l A = Real
Time PCRS 243 Multiple PCRAAIZ 524 Fdx 2 F
Eo] fHAAE st o AE3t ¥ PowerChek Pathogen
Screening Real-time PCR kit(Kogenebiotech, Korea)E A}-&
sttt Tl g =aadAA 2 TS50 FHAE

Table 49} 72t}
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Table 4. List of pathogen and gene for Real Time PCR

Pathogen Gene
V. cholerae toxin ctx
V. cholerae ctxA
V. parahemolyticus toxR
V. vulnificus vLh
C jejuni hypothetical protein
C. perfrigenes a-toxin
B. cereus bceT
S. aureus femA
E. coli O157:H7 stx], stx2
ETEC LT, ST
L. monocytogenes iap
Salmonella spp. MLA
Shigella._spp. ipaH
Y. enterocolitica ial

(www.kogene.co.kr)



2. 4484
2-1. & 2dANd R T4

AAL 7FA B A AT 7= 3% Alkaline peptone
water (APW, Difco, USA), Tryptic soy broth (TSB, Difco,
USA) wjx|o S3A1Zl & TCBS (Thiosulfate Citrate Bile
Salt, Difco, USA),MacConkey (Difco;~ USA), Salmonella
Shigella agar (Difco, USA)°l loop= E=E3}5}. 37CA 24
AlZE ekt Th vl & AAdE F=ZH(Colony)s e A3t
o 4P dA e B -2 FHAAAT
#<= protocols WERA AABFRATHAEH A HAL

2002).

(o,

2-1-1. Vibrio spp.

oAl 55 3% Alkaline peptone water(APW) 10mlel
Y3 37T, 6-8A1ZF wfFA ZITh Bl = 7HEA] X< TCBSO
loopE ©o]&3sle] =TTy -37C 18~24A1F wgst & EE
HlE g &) Heks Mdlsta 2 FolA sucrose &
ek e sucrose HIESAE S S-S Al A
Hy FAgS 1% NaCle] 7 Tryptic Soy Agar (TSA,
Difco, USA)ol 24417k wj gttt wmgdagete) 44 Zelehat
A A (FHREAATY, Korea)S o83t I8 A &
API 20E (Biomeriux, France)Z %3 &<lAldS AA 3t}

FANFAT Zegror g9 Fg, Fegdd ATIHS



2-1-2. Salmonella spp. 2 Shigella spp.

4] HES Tryptic Soy Broth (TSB, Difco, USA)
10mlel ¥al 37°C, 18~24A1F wiFAIZIeh wieF & ZHduf=]
¢l MacConkey agar (Difco, USA)S}t SS (Salmonella Shigella
agar, Difco, USA)9l loopE o]&3sle] =gk}, 37T, 18~24
Al v Fek 3 lactoses W3R Eoh= FA HEgsS AdE
sto] KIA (Kliger's Iron Agar, Difco, USA)¢} SIM: (Sulfite
Indole /Motility, Difco, USA)S] A& S T3] Astst AAE A
Alstad - Astel HALS Fe ARBE #5552 APl 20E
(Biomeriux, France)= &A43til, Aol dw AdEdH (¢
BAATY, Korea)d Andgst A (FHEAATHY,

Korea)S o] &3] &EA HALE AA[g.

2-1-3. EHEC (Enterohemorhagic ' Escherichia coli),
ETEC (Enterotoxigenic Escherichia coli)

%l #] WE-S Vancomycine (40 mg/1) ©] #7Fe Tryptic
soy broth 10ml °l 37T, 4A17F siFA 7T}, v & 7 ul A
¢l MacConkey agar (Difco, USA)°] loop=E o] &3te] =3t
t}. 37C, 18-24A7%F w3t & lactoseE FelstsE B4 A
g Addste] i G (FHRAAT 9, Korea)s ©]
g3t FdH HAAE o &-o] FIH= A5, API

=

i

Al

ro



20E (Biomeriux, France)® &
AT, Korea)S o]l &ste] &8 HALE AA gt Askst
HAAAI E coliz 8% FIAHESHel gdd¥= 4,

Real Time PCRS &&3t SAHALES A AT}

o
o
M
)
o3
4
2
(i
i)
oX!
H
o
T

2-1-4. Staphylococcus aureus

A S AAIRE HES o]&stel 7HEujA|Ql Mannitol
Salt Agar (Oxoid, UK)ell =%3&}e] 37C, 18~24A)7F w3t
5, FA Jg-MEste] TSAC wjgsith. migd H=He
catalase A& ¥} coagulase Al&S A Alstal, APL 20 Staph

(Biomeriux, France)& o83} A slal2 ghQlA] g & st}

2-2. Multiplex PCR

27 Tryptic Soy Broth (TSB, Vancomycin 40 mg/Doll A 4
Al 7F 37°Co) A o3 Sl 1 mE v AT &1

i
N :101.

o|N

¥ 12,000 rpmell A" 2&1t A dake] ATl MY 33 S+
T 05 mlE ¥ol &dsl dHgAZIH-12,000 rpmolA 223t

37 02 mlE ¥ 95C, 5
o] 16w%F BE =dA FT® ¥ 12,000 rpmol A 1023+ ¢
] 43t} PowerChek Pathogen
Screening Real-time PCR kit (Kogenebiotech, Korea)= PCR
& AAElH PCRE 2402 v&3 2om ZF welld 5
AL 9 50T, 2%, 1 cycle — 94T, 10%, 1 cycle — (95T,

—

60C, 1) 35 cycle® setting o] Wk-3A] 7It},

_10_
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A 3% A dor A= Furl 5 9 osleje P
3 Table 59 2t S 9A RS AT AP 5= AA o
Ao 50% F=E AA st gk

Table 5. Number of arrival planes and passengers through
Gimhae international airport.

(unit : number)

Year 2006 2007 2008 Total
all country 7,996 10,725 11,522 30,243
No. of
airplane
infectious
gbuntry 3,816 5,987 5,931 15,734
all country 1,242,879 1,489,819 1,515,694 4,248,392
No.' of
passenger 39
infectious
country, 531,938 759,377 705,473 2,046,788

_12_



oA A F A=A 10o]ule] Fakel dd 242

¥+ Table 63 7t}

Table 6. Type of symptoms for passenger traveled to
infectious countries in Gimhae international airport.

(unit : number)

Year 2006 2007 2008 Total

No. of passengers traveled to
infectious, countries 581,938 759,377 705,473 2,046,788

No. of symptom passengers 3,294 3,754 3,948 10,996
Diarrhea 1,163 1,264 922 3,349

Vomiting 196 183 256 635

Abdominal pain 201 213 509 923

Clinick €3 Pever 171 216 262 649
SR, 45 31 30 106

s 10 10 18 38

Cough 1,508 1,837 1,951 5,296

AA @AY oA Ao thgt Tz 20061 0.6%,
2007 0.5%, 2008 05%E AFAstal ATt o559 T4 &
Fatel AWBW AAS /A F el RRoln, MAFE
AA F532 T 20061 35%, 2007 34%, 20084 23% =
Bgos FF4S ool ¥ WAZ we mes Aty

Atk o] FHAleM = FAAA A e 2AE AR

-



e zANRe R ahH, 33U AAE
d 2

i

ANSGTh 3dz 4 AAEAR ek ARAA S
Figure 13} 231, AAZ47e 243 AuaAel Fol

A oS molm gl o] et

Ho

500

450 Iﬂ
400 \
\

350
300 _
person. 250 ‘

700 %_
150 I

100 |
50

lan Feb 'Mar Apr May lun~ Jul Aug Sep Oct Nov Dec
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emfmmD)isrrhéaPatient #=FecalSample

Figure 1. Comparison number of diarrhea patient to fecal sample
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1-1. 95 =712

=7 AWMA = YPAS e ogd@adA] 3381
(35.9%)% 7Fd =4 Yy, gSo® " 28271(29.9%),
ZT= 19971(21.1%), WIEY 11071(11.7%), FH.t]o} 1371(1.4%)
=0 2 et (Table 7, Figure 2).

Table 7. Distribution of fecal samples by. countries.

(unit : number)

Country
Thailand Philippines Vietnam Cambodia China
Year
2006 106 161 10 1 65
2007 104 91 42 6 77
2008 72 86 58 6 57
Total 282 338 110 13 199

_15_
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1-2. 44

37k AT g AW BRARE Table 8% 2ok g
4827 (51.2%), 1Ak 4607 (48.8%)= A zte] AFol= A9 ¢l
= Qo ey

Table 8. Distribution of fecal sample by sex.

(unit : number)

Sex
Male Female
Year
2006 171 172
2007 182 138
2008 129 150
Total 482(51.2%) 460(48.8%)

_17_



1-3. 9434

&

0

AEd 28+ Figure 33 2 ddd 5L 104 949 =
TS 204 wwEEE 604 o2 3 Fe ' AHsSih
AAAFD FollA 200 343 (36.4%), 30t 7} 2369 (25.1%)=
20~30t7F 5799 o2 AA| 9] 615%E AT AR =2 H
= Uetdaz

Of

o

140 —

1206
a7
1208
a)~
e
Figure 3. Distribution of fecal sample by age.
A=Al Aeold A7 E o] &3 HIAPAE TEFTA

=
Ukl AAEgAe] Bl bsa)E s o)

& 5
$ ZPAEY Axe eEste]l AAANAT olAAL Uso

A
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2 Aed ofx Aol web wbd, A A AR AW

AA AAdFe] deol dFe = 7 vk A= U

2. FAMAAT AAW AR FRANY A} BA

2-1. =4

3d7 AAS AN AE-3349% F 9429 el AAE S AA
SHAAL 220%1(21.2%0) 9] AHALElto] FE]HAT. Table 95
AHER AR S A=A ol b AdAlQlE #eEE 2006
WRE 31t 0.012%, 0.010%, 0.011%= 7 <] 483t v&=2
e glloy [EALSAE Alatabel| diel AAtdQdst 2=

5.8%, 5.9%, 86%= SEHEZ F7F Fo|l& HIT}

Table 9. Distribution of fecal sample and bacteria-iselation by year.

(unit : number)

Isolation
0O,
Year No. of Diarrhea fecal Bacteria rate(%)
passenger(A) patients(B) sample  isolation(C)
C/A C/B

2006 581,338 1,163 343 67 0.012 5.761
2007 759,375 1,264 320 74 0.010 5.854
2008 700,361 922 279 79 0.011 8.568
Total 2,041,074 3,349 942 220 0.011 6.569

_19_



=
ZF el digk AARRld FEle 293 5~79d 0.014%,
0.019%, 0.013%, 0.014%= 3d B2l 0.011% Rt} 2 FX
2 Y o, AEd Andel og A9 B
= 8ol 1.747%% 7HF A 1190l = 10667%% 7+ =
Al vERd T

Table 10. Distribution of fecal sample-and bacteria isolation
by month(2006 ~2008).

(unit : number)

No. of Diarrhea Fecal Bacteria Iigltit(i‘%r;
Month pas(sgr)lg er patients(B) sample  isolation(C)
C/A C/B
Jan 183,712 363 84 18 0.010 4.959
Feb 153,846 249 72 21 0.014 8.434
Mar 164,318 180 60 12 0:007 6.667
Apr 174,847 233 83 19 0.011 8.155
May 181,861 358 137 35 0.019 9.777
Jun 161,324 275 82 21 0.013 7.636
Jul 168,120 419 112 24 0.014 5.728
Aug 211,342 458 69 8 0.004 1.747
Sep 157,173 190 43 9 0.006 4737
Oct 181,706 200 56 16 0.009 8.000
Nov 164,167 225 79 24 0.015 10.667
Dec 138,658 199 65 13 0.009 6.533
Total 2,041,074 3,349 942 220 0.011 6.569

_20_



2-3. ¥FH

3 Akt 9429 e mHE 22071(24%) 2] Al 9
A7y AEHAey H+FL  Figure 49 2o, W
parahaemolyticus®] 15371(69.5%)= 7} Eo] HEHJQon,
I g o2 Salmonella spp. 1773(7.7%), ETEC 167(7.3%),
V. cholerac non-O1 non-0139(54a4) 167(7.3%) 3
Shigella spp. 1471(6.4%), V. choleraeO1(5 A2 %4) 2710] A
=9 A} V. parahaemolyticus=S ESHsE A A 4] H 2] Q7% 9
AZEol AA 2207 F 171722 2GA S A=A F AR
A2 AALEJI B AA Y YR ES A sk U dxE"E HE
X & Table 113 2o 20061d°] 6971(31%), 2007 0] 74
71(33%), 200813 o] 7971(36%)°]. A== A t}.

Figure 4. Portion of pathogenic species from fecal sample(2006~2008).

* VC(+):V. cholerae O1 Toxin(+), VC(-):V. cholerae non-O1 non-0139 Toxin(-),
VP:V. parahaemolyticus, Sal:Salmonella spp., Shi:Shigella spp.

_21_



Table 11. Distribution of pathogenic species from fecal sample

by year. (unit : number)
Year | VC(+) VC(-) VP Sal Shi  EHEC ETEC | Total
2006 1 2 60 4 0 0 0 67
2007 1 6 55 7 5 0 0 74
2008 0 8 33 6 9 2 16 79
Total | 2(09) ~16(7.3) 153(695)  17(7.7)- 14(64) 2(09)*. 16(7.3) | 220(100)

* VC(+):V. cholerae O1 Toxin(+), VC(-):V. cholerae non=01 non-0139 Toxin(-),
VP:V. parahaemolyticus, SaliSalmonella spp.;-Shi:Shigella spp.

1. 29 & (V. cholerae O1, 542 ¥A)

A FAO] HEMABOE ¥ FEE Sy 9

1R S AR A A etxFE SEEE (V. cholerae Ol, /= 4%
1

A, 2007 2del 7 114 HEEUTH(Table

12). ¥ A B5 V. cholerae Ol, Ogawa Fojien, Az|AS
e AAZA AR WA A Mo A AE5EQ M (Table 13). ©]
2 YA AR AASEE sAas e, A= sk 103
Ao ArSAel vEwtes s EXA st
9 EMde 27 T Zy|de Av]el 1937 29 oAF&
2 o g A S oAtk

_22_



Table 12. Distribution of V. cholerae Ol, toxin(+) by month.

(unit : number)

Year VC(+)

Month

oS
3
=)
3
S
os}

Total

—

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

RO O © O O 0o Ol o o o
H O oo © O O o o o o +~= o
SO O O OO O O O o o o o
N|O OO O O O O O O o +—

Total

Table 13. Distribution-of V. cholerae O1, toxin(+) by country.

(unit : number)

Year VC(+)
Country ‘06 ‘07 ‘08 Total
Thailand 0 0 0 0
Philippines 1 1 0 2
Vietnam 0 0 0 0
Cambodia 0 0 0 0
China 0 0 0 0

_23_



2-3-2. H|54 H)$F Z@E(V. cholerae non-01 non-0139, S42S4)
SaFAA cexed HMSHAE HE5AY ZHdd

(V. cholerae non-0O1 non-0139, &4 <&A4])2

0.

A4 WAT O
= wEEAE er wdvsel A4S dust 4o
49 A3 Ak 393 F 1570 PEHYon Aue

)

10€ 57, 6€ 47, 59 31 o2 =4 YeptHTable 14).
ctx¥A ZElgta(V. cholerae O1, S4%4) 19, 290 HA&%
2o W& ctvS Aol v LA HEAY Zyarte T 7|7
T = HEHA ¥ ZolHeo| yERSTRES =7t

Folld= = 84, ZYA 47, HET 322 dedd H

3
M
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Table 14. Distribution of V. cholerae non-0O1 non-0139,
toxin(-) by month.

(unit : number)

Year VC(-)

Month ‘06 ‘07 ‘08 Total
Jan 0 0 0 0
Feb 0 0 0 0
Mar 1 1 0 2
Apr 0 0 1 1
May 0 0 1 1
Jun 0 2 i 3

Jul 1 1 1 4
Aug (0] 0 0 0
Sep 0 0 0 0
Oct 0 2 3 3
Nov 0 0 0 0
Dec 0 0 0 0

Total 2 6 7 15

Table 15. Distribution. of V. cholerae. non=0O1 non-0139,
toxin(-) by country.

(unit : number)

Year VC(-)
Country ‘06 ‘07 ‘08 Total
Thailand 1 2 5 8
Philippines 0 2 2 4
Vietnam 1 2 0 3
Cambodia 0 0 0 0
China 0 0 1 1
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2-3-3. ZAgn| 2.8 T (V. parahaemolyticus)
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Table 16. Distribution of V. parahaemolyticus by month.

(unit : number)

Year VP
Country ‘06 ‘07 ‘08 Total
Jan 9 5 2 16
Feb 2 4 1
Mar 4 3 2
Apr 3 2 4 14
May 8 14 7 29
Jun 5 =3 5 15
Jul 3 ol 3 11
Aug 1 3 3
Sep 3 2 3
Oct 3 3 2
Nov 7 7 2 16
Dec 7 3 4 13
Total 60 55 38 153

Table '17. Distribution.of V. parahaemolyticus by country.

(unit : number)

Year VP
Country ‘06 07 ‘08 Total
Thailand 15 25 8 48
Philippines 44 19 23 86
Vietnam 1 7 16
Cambodia 0 2 0 2
China 0 1 0 1
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2-3-4. A2 d g+t (Salmonella spp.)
1+ ;ﬂoé‘%“ﬂ Al = ~(Salmonella  typhi)$ FetE] T~
(Salmonella paratyphi)E X 3§sle ARdeit £9 Hoe
A e 2 540 yeuA fdth(Table 18). L Bj= <
FAolA Fe® Aol 3dzr T 1719 Y F 104 AA
stal ok Aol =7pd AE dF9 AolHow IS TF

Aof & o g Atz ¥t (Table 19).
w3, Bd®  Salmonella-spp. & 4% Salmonella
enteritidisE W]535}9] Sal Virchow 15, Sal Newport 15,
Sal. Weltevreden 15, Sal. Montevideo 2%, Sal. Anatum 1,
Sal. Derby 1, Sal- Corvallis. 2, Sal Chaley 15
Salmonella spp.(untypable) 155 U—ﬁﬂoﬂ/ﬂﬂ HEo] &3~
B R SRe dRde o] HEEH L
£ Bo slele g dEFol FEUE =
- d

AAL 5o A AMTE ZA A2
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Table 18. Distribution of Salmonella spp. by month.

(unit : number)

Year Salmonella spp.

Month ‘06 ‘07 ‘08 Total
Jan 0 0 0 0
Feb 0 2 0 2
Mar 1 0 0 1
Apr 0 0 1 1

May 1 % 0 2
Jun 0 0 ! 1
Jul 1 1 1 3
Aug 0 0 0 0
Sep 0 0 1 1
Oct 0 1 1 2
Nov 1 1 1 3
Dec 0 0 0 0

Total 4 7 6 17

Table 19. Distribution of Salmonella spp. by country.

(unit": number)

Year Salmonella_spp.
Country ‘06 ‘07 ‘08 Total
Thailand 3 4 3 10
Philippines 1 0 1 2
Vietnam 0 3 0 3
Cambodia 0 0 0 0
China 0 0 2 2
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2-3-5. Al o] AT (Shigella spp.)

13 Aol Aol At Shigella spp.= & 14710 #HE
H otk olF 2008 971(64.3%)°] HEHJ=d o= 200
W 7€ "o gelolrE Tty A5 Mol At A
A6 o2 A Ao JodAS ALt 4 w7
i Solidol yrtuA &9kth(Table 20, 21). ©hyt, 20079 4
=9 AAol At 54 HA7) Shigella sonnei® 7% Q0™
2008\ ol = Shigella sonnei 77, Shigella flexneri 271 0.2 &
F Ho] A=Y Aol A Ho R -2 E = Shigella sonnei

o] HEol 7t Bk

o
U
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Table 20. Distribution of Shigella spp. by month.

(unit : number)

Year Shigella spp.

Month ‘06 ‘07 ‘08 Total
Jan 0 0 1(D)=* 1
Feb 0 0 0 0
Mar 0 0 0 0
Apr 0 0 1(B) 1

May 0 0 0 0
Jun 0 2(D) 0 2
Jul 0 0 6(D) 6
Aug 0 0 1(B) 1
Sep 0 0 0 0
Oct 0 0 0 0
Nov 0 3(D) 0 3
Dec 0 0 0 0

Total 0 5 9 14

* B : Shigella flexneri(Group B), D : Shigella sonnei(Group D)

Table 21. Distribution—of Shigella spp.-by country.

(unit : number)

Year Shigella spp.
Country ‘06 ‘07 ‘08 Total
Thailand 0 2(D) 7(B1,D6) 9
Philippines 0 1(D) 1(D) 3
Vietnam 0 1(D) 1(B) 2
Cambodia 0 0 0 0
China 0 1(D) 0 1

* B @ Shigella flexneri(Group B), D : Shigella sonnei(Group D)



2-3-6. =24 % (EHEC)

Shiga toxin ¥/l EHECT 2 20084 2€3 4¥ 7 114
el E 2 em (Table 22), 242t AgA3} H=a oF3 HAS
FAE A e HH(Table 23).

Table 22. Distribution of EHEC by month.

(unit : number)

Year EHEC

Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

[
3
=]
3
S
o3

Total

(el

Sep
Oct
Nov,
Dec
Total

® O O @GFo SO Ne, Owe O O @
B | © © eSS O ol O O O
Mo RC O O OEEES O© ~ & MO
N|O O OO0 O© O O O+ O

Table 23. Distribution of EHEC by country.

(unit : number)

Year EHEC
Country ‘06 ‘07 ‘08 Total
Thailand 0 0 0 0
Philippines 0 0 1 1
Vietnam 0 0 1 1
Cambodia 0 0 0 0
China 0 0 0 0
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2-3-7. FA5LF NG T (ETEC)

AoE g g4 (ETEC)S 2008wt 16710 HEH o
™, 2008 2¢9 HEWS odst MASAAA 108 AN He
A E AT (Table 24, 25). Hl= o AoM = & = e
HA vk Boliol dow, HEW] A9 JadAs A

sstdets MEde] 9% $AF L AAFER o

>

¢

AFA GAt aFHE Qom ARHh
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Table 24. Distribution of ETEC by month.

(unit : number)

Year ETEC
Month ‘06 ‘07 ‘08 Total
Jan 0 0 0 0
Feb 0 0 10 10
Mar 0 0 0 0
Apr 0 0 1 1
May 0 0 2 2
Jun 0 0 0 0
Jul 0 0 0 0
Aug 0 0 0 0
Sep 0 0 0 0
Oct 0 0 1 |
Nov 0 0 2 2
Dec 0 0 0 0
Total 0 0 16 16

Table 25. Distribution of ETEC 'by “country.

(unit : number)

Year ETEC
Country ‘06 ‘07 ‘08 Total
Thailand 0 0 0 0
Philippines 0 0 3 3
Vietnam 0 0 13 13
Cambodia 0 0 0 0
China 0 0 0 0
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Figure Comparison of“patho
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Table 26. Distribution of pathogenic species from fecal sample by country.

(unit : number)

Country Tailand Philippines Vietnam Cambodia China
year ‘06 ‘07 ‘08 06 ‘07 ‘08 ‘06 ‘07 ‘08 06 ‘07 ‘08 06 07 ‘08

ng)se“ger 111,630 133236 131914 | 74534 < 94933 100627 | 45244 75234 83428 | 1960 11640 3412 | 347970 444282 380980
Diarrhea 349 349 %6 |= 425 (343 247 4 T 35 0 12 10 350 213 263
patient (B)
Fecal 106 104 282 | 161 91 86 10 42 58 1 6 6 65 77 57
sample(C)
Pathogen 19 33 23 46 23 31 7 14 22 0 2 0 0 2 3
isolation(D)

D/A(%) 0017 0025 0017 | 0062. ©0024 0031 0004 — 0.019°" ~0.026 0 0017 0 0 0 0.100

D/B(%) 5444 9456 8647 | 10824 6706 12501 | 4444 10448 16.29 0 16667 0 0 0484 1141

D/C(%) 17925 31731 8156 | 28571 25275  36.047 | 20000 33.333  37.931 0 33.300 0 0 2507 5263
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2008 6¥ ZElHAS oyt chA] oy 499 %, A5
_] —

gdEs Hd dA 7S wEsk L 1 el g o @l

sy St AEEh

20089 7€ Bl=s oldgk whA] o] 897 o A5, FEfof
oA AEFolet Ao R Iy BH=S HIHsta A}
e YERZL Al A g A ARG AL AL 6780l T

3 AWMPAL Ay A AA o) FAitol HAEE Sl

e drztoll st At EAlpd 9 2H2 Ao =\ e 2
g ol &ste SA A FAL] Aol Nl A H e A
HAsts 4= & ol wet FAB8HA e AR, F
4 Sl Aol 7k YBve Ao 2 AZhE o] M rhk(Table. 27).
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Table 27. Case survey for mass outbreak related to bacterial

infection in infectious country(2008).

(unit : number)

No. of NO' of No. of
Date  Country dlar.rhea tested suspected food Result of test
patient

1.19 Cam 2 2 2 icecream, water neg

1.25 Phi 26 6 5 icecream neg

215  Vie 10 10 10 pork PHEL L
3.27 Vie 6 2 2 water neg

424 Phi 2 2 1 Sire‘gfvg(‘)ﬂ‘ VP1, negl
428 Vie 8 2 2 raw. f5 Fyeola soo. 1
53 Vie 13 2 2 raw fish neg

5.7 Vie 9 2 2 pork,rice, water VPI1, negl
57 Phi 4 2 2 Cra%}flli’gffégork’ VPI negl
5.10 Thai 2 2 2 fried rice,bread neg

5.16 Vie 2 2 2 traditional food ETEC 1, negl
524  Vie 35 2 of meat, ‘fceeer with  vpr| negl
6.21 Phi 4 3 3 shirimp,sea food = VP 3, VC(-) 1
718 Thai 17 2 2 Sy, Tics neg

7.19 Chi 26 5 3 duck neg

7.23 Thai 89 7 6 bread, salad, fruit Shigella spp. 6
8.16 Vie 26 2 2 meat neg
10.24 Thai 2 2 2 pork neg
11.27 Phi 2 2 2 hamburger ETECI, negl

#Thai : Thailand, Phi : Philippines, Vie : Vietnam, Cam : Cambodia, Chi : China
* VC(+):V. cholerae O1 Toxin(+), VC(-):V. cholerae non-0O1 non-0139 Toxin(-),

VP:V. parahaemolyticus, Sal:Salmonella spp., Shi:Shigella spp. neg:negative
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4. Real Time PCR AAFE 3¢9} &A1 v

o
Real Time PCR& €-&3 AW 2007 8ol
AAAA 193310 o2 Fa HA

Al WA 145 3k AAE AAE Fin
g AP FA F7HEA HAaL, T AAE Blals] B gk

¥ HAPSG = Table 2839 #Zow HluwA3F = Table 29,
30, 313 Zh

A3t 7|7 Fot Viicholerae toxin, V. vulnificus, C jejuni, L.
monocytosis® Wl E TEZ A 2 PCREAN 23 i A
% % PCR ¥4 3 A= vehyA &3kt

:L
re
11t
o
rlo
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Table 28. Distribution of fecal samples for Real Time PCR test in
a monthly during the period August 2007 to March 2008.

(unit : number, %)

Year 2007 2008

Month Aug Sep Oct Nov Dec Jan Feb Mar

No. of 5 19 32 24 19 51 26 17

sample | g) (98) 166y (124) 9.8) | (264) (135  (88)

AA 193 e PCRY T EEh A1 FHAZEAH/E v
HEH AFAH AATE 7I¢2E PCRYA 13271(68.3%),
Al AANE Y 777(89.9%) 2 vhERSE . Y Ald FEAA
of thelAl Real Time PCRZM}E Ed3tA FPdo= 2<Slo]
HAou AR HAANG S Sol&C = Real Time PCRoI A
T Fg o AT o= PCRAAMEHS DAY o

of FAA W FagAAE ol S HETRel7] il
[e]

=
2o AlFAAAE AEHES a8k vAAEA

Akel 7%, PCRAAMIE] BaFdol B Agole A
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Table 29. Comparison of the result between Real Time PCR
and pathogen isolation method (2007.8~2008.3).

(unit : number, %)

Real Time PCR Pathogen Isolation
Pathogen
No of isolated ratio(%) No of isolated ratio(%)

V.cholerae toxin 0 0 0 0
V.cholerae 4 2l 3 16
V.parahaemolytic 19 98 19 98

us

V.vulnificus 0 0 0 0
Cjejuni 0 0 0 0
Cperfringens 5 2.6 5 2.6
B.cereus 6 3.1 6 3.1
S.aureus 12 6.2 10 52
EHEC 14 8 1 0.5
ETEC 31 16.1 22 11.4
L.monocytosis 0 0 0 0
Salmonella spp. 5 2.6 3 1.6
Shigella spp. 13 6.7 4 2.1
Y.enterocolitica 23 119 4 2.1
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Table 30. Distribution of isolation with Real Time PCR by
country (2007.8~2008.3).

(unit : number,%)

Country Thailand Philppines Vietnam  Cambodia China

Pathogen N R N R N R N R N R

V.cholerea toxin 0 0 0 0 0 0 0 0 0 0

V.cholerae 1 05 2 1.0 0 0 0 0 1 05

V.parahaemolyticus N Al 9 47 3 1.6 0 0 1 0.5

V.vulnificus 0 0 0 0 0 0 0 0 0 0
Cjejuni 0 0 0 0 0 0 0 0 0 0
C.perfringens B R0 2 1.0 I 0.5 0 0 0 0
B.cereus 0 0 4 2.1 i 05 0 0 1 05
S.aureus 1 05 6 31 3 16 1 05 1 05
EHEC B =LO 2 1.0 T el 7 0 0 0 0
ETEC T gl 6 2.6 1678 1 05 1 05
L.monocytosis 0 0 0 0 0 0 0 0 0 0
Salmonella spp. 3 1.6 2 1.0 0 0 0 0 0 0
Shigella spp. 3 16 5 2.1 5 21 0 0 0 0

Y.enterocolitica 8 36 10 4.7 5 21 0 0 0 0

* N:Number of gene isolation, R:Ratio
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Table 31. Distribution of Isolation with Real Time PCR by
month(2007.8 ~2008.3).

(unit : number, %)

Year 2007 2008
Month Aug Sep Oct Nov Dec Jan Feb Mar
Pathogen NR|INR|NR|NR|NR|NR|NR|NR

V.cholerea toxin 001000l O0[0OJO}|0OI0O0]|0]O0O]0]O]0]O0

V.cholerae 010 | 14053|160+0.,0[{0 0|0 [0]0 ][00

V.parahaemolyticus | 0| 0 | 2| 1.0-2 | 1.0-7| 3.6/ 3| 1.6/ 21-1.0 2| 1.0] 1| 0.5

V.vulnificus 0/0/0,0]0/0]0]0]0[040]0|0/0 |00

Cjejuni 040,00 ](0/0]J0[0 0|0 0|0 [0]0]0|O0

C.perfringens 00105210000 |00 0[]0 00210

B.cereus 0/013[{160(0 |00 |0]0|2]/10040 1|05
S.aureus 010 | 140500105 1056|3114 05 2|10
EHEC 0/040{0]0/0 |0}0 |.2| L0} 4121 7|36/ 1|05
ETEC 0| 0~4] 212110/ 0] 04|21 7|36 11 57/ 3| 1.6

L.monocytosis 0,000 [0O[O0O|0O]O|0[O0O]|]0OJO]OI0O0]0]O

Salmonella spp. 0/0|0[0]1/051]05 1]05 1{05 0|0 |1|05

Shigella spp. 00 ]0]0 |1

o
ol
(e}

26| 3|16/ 3|16/ 1|05 0|0

Y.enterocolitica 010 4|21 7,36/4]21 2|10 4|21 1|05/ 1|05

* N:Number of gene isolation, R:Ratio
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FFe A, TR el d
a4 ddAd FEe A% J1xARE ATY £ e Ao
2 ARET oo wel B =Ee e 3di 1HTde B
& dEsAs dacz & A98Ed HYgAdus xd

o] oA Aol hEt Al EXE Aol T 9427gl ta] A
HAAS ol &3 A L

T HYAlE ot =SklE A HAARE V.
Salmonella-spp.-1713(7.7%), V. cholerae non-01;, non-0139
1671(7.3%), ETEC 1631(7.3%), Shigella spp.-1471(6.4%) 2
2 Yyt o & o w7 ww-EHEC 271(0.9%), V. cholerae
01 27(0.9%) o= YES:

B AFd M EawH Salmonella spp.9 A5, S
enteritidisE WV)%3sle] Sal Virchow 15, Sal Newport 15, Sdl
Weltevreden 157, Sal Montevideo 2, Sal Anatum 15, Sal
Derby 157, Sal corvallis 25, Sal chaley 15 Salmonella
spp.(untypable) 152 YEFY

Shigella spp.2] 745, 2008'd 799 Hebdwy o] Atgl7F UA
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Study on tendency and prevalence of diarrhea in

passengers entered in Gimhae international airport.

Min-Young Son

Department of Microbiology
Graduate School of Industry
Pukyoung National University

Abstract

As the advance of transportation, the movement between
the nation 'is growing with| the high chance of facing
infectious  diseases  from other countries. ~ This / study
attempted. to .collect the data of those diseases by
identifying pathogenic- bacteria -and =monitoring outbreak
tendency of diarrhea diseases-from™ the-passengers traveled
to East-south asia and China.

As a result of the research on the bacteria pathogens
from total of 942 cases from the feces of diarrhea patients
traveled to the countries (Thailand, Philippines, Vietnam,
Cambodia, China) through Gimhae international airport
during 2006 to 2008, 220 cases of casual pathogens were

isolated and identified. Vibrio parahaemolyticus was

_50_



confirmed to be an important pathogen for the cause of
diarrhea as it has shown the highest with 153 cases
(69.7%6) among total number of 220 cases. Salmonella spp.
was the second highest cause with 17 strains (7.7%). Vibrio
Cholerea non-0O1 non-0139 16 strains (7.3%), ETEC 16
strains (7.3%), Shigella spp. 14 strains (6.4%), EHEC 2
strains (0.9%) and V. cholerae O1 2 strains (0.9%) have been
detected respectively.

The result .of real-time PCR was more specific and
speedy than  bacteria isolation method. It suggested
real-time - PCR- method- is mere suitable" for  screening
samples in ‘'the guarantine system  even if' it has not

qualified as ja standard method for bacteria test.
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