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M3 o] &L Shigella spp.oll 23] AF2 A== A 1T
HA AGH O] dvtelty, a8 (e s HEVL gleng
+540] §la, B4 F7I8 Tol 2AE F3HA ETHRS).
o] 7 HIAR E7} AES wI=E sk, gl HE5S B9l
7o) 7Fs3kar, 10%-10° Axe] && ko g 7FHth(19). 24-
48 A7t Axe] FETE AXH, A 83k & A AU 3
T 793 F4e] A&E I, fHO R RE] 3047t 7 HiEo] A
EHTh gatAlol WAdgo] =1, Hujgoe] ate] 23} o)3hgo]
30-50%= EobA et oz Awee]rt ofele- HAReIThQ2o,
38). Shigella dysenteriae'= Shiga (41)° 2J3l] H%x=Z R uF Y,
lipopolysaccharide (LPS)2] &30l we}A S flexreri (serogroup
B), S. boydii (serogroup C)$} S. sommei (serogroup D)7} HILE]
Aot o5 tiA] HY Wl S dysenteriae= 1271, S
Sflexreri= 87, S. boydii= 18702 YFARH, S somnei= 17]<]
AT O Z FHoUtH14). S. dysenteriae®] LIRS W 713
S50lal, S somneid] AR Aol FUdo] Anlste] 1A7gh
A0 AA Ai7F 7FsskARE 9 - fotelAleE AWAY 5 9l
th35). FA7E de] ARE-Foll wet ekl yAgs 2t od
o] Ye7] A= 2. chloramphenicol (CM), ampicillin
(AM), streptomycin (SM), trimethoprim/sulfamethoxazole (SXT),
tetracycline (TE) 59 Tl W3S Zi= o]ddro] @o] #a+
31 UTHE, 16). Shigella 479 Y42 vl EsHAME 71
&3t #go] AR Az A&t HYshe FuE Y
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Table 1. Synthetic oligonucleotide used in this study

Kor. J. Microbiol

arget gene sequence of primer (5' — ocation within gene roduct ccession no. eference
Target g DNA seq f primer (5' — 3") Locati ithin g PCR product (bp) A i & Refk
gca cga gtg ggt tac atc ga 118-137 DQ221255
blaeny 310 Hu et al., 2005
R ggt cct ceg atc gtt gtc ag 409-428 uetal.,
F caa gcc tat gec ttg teg cgt 6053-6073 AF497970
sulll 247
R tca agg aca agg cgg ttg cgt 6280-6300 Kwak et al., 2002
F ctt ggt gat aac ggc aat tc 6892-6911 AF497970
strA 547
R cca atc gca gat aga agg ¢ 7421-7439 Kwak et al., 2002
F tgce tgt cga cta cge cat cat 1308-1328 AF502943
tetA 672
R cat gat cgg gaa cgc cat cca 1970-1980 Hartman et al., 2003

F : Forward, R : Reverse

LTS

ANERE
A)Fo] AHEE FEE 200095E] 20049714 BAAATS

¥} A e rele] AA|(165) WAL 29 W =rt =
L FRAE HHoE FUHAA B S sonnei 3 AT
637, A - §2k 23, A - AE 177, AV - A 11T T F
135575 AWALERZRE Bgwol AlQ T2 41783}t
At NEZAFEZAM S dysenteriae ATCC 9391, S. flexreri
ATCC 9403, S. boydii ATCC 9905, S. sonnei ATCC 9290 =2
S. sonnei CDC F2356 (PFGE standard marker strain) @5+ &
W R RER Y FFlol ARE-SFiTh

ERLEREN

EE <= MacConkey Agar B X]|ol|A] 35°C 18-24A|%F &<t
A F, § U T colonyS 5] KIA
AR AIo] HESHL 35°CoIA] 1824412 RERACE. KIA AR
Hjx19] AJo] Shigellaz &= d< *‘1@0]—04 Shigella O &}
FAH o Z Slide NS A5l AHH S 391 3 & =
22 ® S FH3l API 20E kit (Bio Merieux Co., USAYS
ARESF] 37°COl A 48A1ZF FQF HIYFSE T API analytical
profile index®] FAE softwareS ©]-83}] FAIATHIL).
Biotyping Nastasi 5(1993)2] %ol W} Ortho-Nitro-Phenyl-
Galactoside (ONPG) A3, rhamnose % xylosed] =& f-5-ol
webA] AEHS EHF3Ih

oM H-d AIE

A 78 A1 NCCLSS| T2zl Sble] F3tof Al
39 Th25). Ampicillin  (AM), amikacin (AN), ampicillin/
sulbactam (SAM), cephalothin (CF), ciprofloxacin (CIP), chloram-
phenicol (C), gentamicin (GM), nalidixic acid (NA), tetracycline
(TE), ticarcillin (TIC), sulfamethoxazole/trimethoprim (SXT)
cefoxitin (FOX), cefiriaxone (CRO), kanamycin (K), streptomycin
(SM), amoxicillin/clavulanic acid (AMC) 5 16572 4] ¢
223 (BBL, USA)E AF8-3l4, 35°CoA 16-18A1ZF vl & 7

Table 2. Biochemical characteristics of S. sonnei isolated in Korea

(2000~2004).

S. sonnei (n=135)

Test or substrate

Sign’ %
Hydrogen sulfide - 0
Indole - 0
Methy red + 100
Voges-proskauer - 0
Citrate simmon's - 0
KCN - 0
Motility - 0
Lysine decarboxylase - 0
Arginine dihydrolase - 0
Ornithine decarboxylase + 100
Urease - 0
Malonate - 0
Phenylalanine diaminase - 0
Gelatin hydrolyase + 0
Gas form glucose + 100
ONPG + 100
Acid form glucose + 100
lactose - 0
sucrose - 0
mannitol + 100
dulcitol - 0
inositol - 0
sorbitol - 0
rhamnose - 1.5
melibiose - 15.6
arabinose + 100
raffinose - 0

+ : positive, - : negative
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A (inhibition zone)?] Z71Z St HpA RS s}
Qok. W2TF2A E coli ATCC 259225 o831 3tA| o

Shigella sonnei®] BAYA W43 & 33

Table 3. Biotypes of S. sonnei isolated in Korea (2000-2004)
No. of strains (%)

71 BRI, AlEEA 9 95 A3H= NCCLS (2004) 34 Biotypes  ONPG  Rhamnose  Xylose (n=135)
o] wsitt. a + - 54 (40.0)
d - 0
M| LHA [ EXL (blaggy,, sulll, tetA, strA) 2444 e + + 2(1.5)
EEE T35 5 TEM typeS] P-lactamase 2 tetracycline, £ ) ) ) 0
streptomycin, sulfamethoxazole/trimethoprim®l] WAJ-S& Yepd o N i i 79.(58.5)

FE LR blayy, sulll, tetA L soA FAAE Al HE
3}7] 913k multiplex PCRS ©]-83}3tt. ©15 faAke] 7]
X EE Table 13 221, primer= Genotech Co. (Daejeon
Korea)oll 94 2=tk AT DNAS F=317] 918}

TSBoI 12417 vk 3= wfjokel-S @14182-2](10,000 rpm, 10%-) 3}

agarose gelollA] H7]9E 3L ethidium bromide (EtBr) o2

Qay3te] Fs)gct.

Ack. AL SFHol st oF 10° CFU (0D, = 0.6) & A 1

=2 233 o AL 95°ColA 1083 7FL3kaL, 10,000 rpm,

1027 dAFEE st 4S5 AE template DNAZ ©]-8-3} T} st gl HEEN S TA

PCR ®WH&-Z71-& Premixture (1 U Tag DNA polymerase, 250 248}8hd 54L& Table 29} 2t} MacConkey Agaroll A& F

pM dNTP mixture, 10 mM Tris-HCl (pH 9.0), 40 mM KCl,
1.5 mM MgCl, Bioneer Co. Chungwon, Korea) 10 pl, primer

pair 2+ 1.0 ul (20 pmol/ul, Table 3)°l template DNA 5 ulE

15|
)

Aol Fegko g KIA APHEIR|o M= K/A, HSE ABASHA] o
Qk3l, indole, methyl red, voges-proskauer, simmon's citrate
(IMVIC test) testl A E -, +, -, - ¥-3-S YERRL O, lysine

o] AMSHTFE HFT TS 20 Wz 23T 94°CollA 35 decarboxylase %J, arginine dihydrolase %3, ornithine
FCF ou] 7}E3 & 94°Coll A 45% WAL, 56°ColA 18 AA decarboxylase FAJWFSS R AT} urease SN Hol= &

&, 720l M 1 A, 30 3] FE3IATE S| A9
glsl7] st 5ule] FZEAHET DNA molecular weight
marker (100 bp ladder, Bioneer Co. Chungwon, Korea)E 1.5%

AYHQA S sommei A4S JERATE & o]
glucose, mannitol, arabinose= 4§ lactose, sucrose, dulcitol,

S qule-o 1/]_]:;]_1_,}] 94}\];].

T o1 o=

&5 AddMe

inositol, sorbitol, raffinose S ol=

Table 4. Distribution of antimicrobial agents resistance rates (%) of S. sonnei isolates in 2000-2004

Antimicrobial agents (LLg) 2000 (n=73) 2001 (n=12) 2002 (n=20) 2003 (n=24) 2004 (n=6) Total (n=135)
AM 10 74.0 (54) 75.0 (9) 30.0 (6) 75.0 (18) 332 (2) 65.9 (89)
AN 30 0 (0) 0 (0) 0 (0) 0 (0) 0 0) 0 (0)

SAM 10/10 61.6 (45) 75.0 (9) 15.0 (3) 0 (0) 0 (0) 422 (57)
CF 30 4.1 (3) 0 (0) 233 (7) 50.0 (12) 16.7 (1) 17.0 (23)
CIP 5 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
C 30 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
GM 10 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
NA 30 19.2 (14) 333 (4) 100 (20) 42 (1) 333 (2) 304 (41)
TE 30 973 (71) 91.7 (11) 90.0 (18) 83.3 (20) 100 (6) 93.3 (126)
TIC 75 75.3 (55) 50.0 (6) 15.0 (3) 70.8 17 333 (2) 61.5 (83)
SXT 23.75/125 98.6 (72) 100 (12) 90.0 (18) 91.7 (22) 833 (5) 95.6 (129)
CRO 30 0 (0) 83 (1) 10.0 (2) 0 (0) 0 (0) 22 (3)
FOX 30 0 (0) 83 (1) 10.0 (2) 0 (0) 0 (0) 22 (3)
K 30 69.9 (51) 66.7 (8) 5.0 (1) 70.8 17 333 (2) 58.5 (79)
SM 10 87.7 (64) 83.3 (10) 95.0 (19) 95.8 (23) 100 (6) 90.4 (122)

AmC 20/10 65.8 (48) 58.3 (7) 15.0 (3) 83 (2) 0 (0) 444 (60)

AM : Ampicillin, AN : Amikacin, SAM : Ampicillin/Sulbactam, CF : Cephalothin, CIP : Ciprofloxacin, C : Chloramphenicol, GM : Gentamicin,
NA : Nalidixic acid, TE : Tetracycline, TIC : Ticarcillin SXT : Sulfamethoxazole/ Trimethoprim, CRO : Ceftriaxone, FOX : Cefoxitin, K : Kana-
mycin, SM : Streptomycin, AmC : Amoxicillin/ Clavulanic acid
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Table 5. Distribution of antimicrobial agents resistance pattern of S. sonnei isolates in 2000-2004

No. of agents Drug resistance pattern

No. of strains isolated in

No. of isolates

Resistance 2000 2001 2002 2003 2004
1 R1 SM 1 2 3
2 R2 NA, SM 1 1
R3 TE, SM 1 1
R4 TE, SXT 1 1
3 RS AM, TE, SXT 1 1
R6 TE, SXT, SM 7 2 1 10
R7 NA, TE, SXT 2 2
RS CF, SXT, SM 1 1
4 R9 NA, TE, SXT, SM 8 1 11 1 1 22
R10 AM, TE, TIC, SXT 1 1
5 R11 CF, NA, TE, SXT, SM 1 2 1 4
RI12 AM, NA, TE, SXT, SM 1 1
6 R13 NA, TE, TIC, SXT, K, SM 1 1
R14 AM, TE, TIC, SXT, K, SM 1 6 2 9
R15 AM, CF, NA, TE, SXT, SM 1 1
RI16 AM, SAM, TE, SXT, K, SM, 2 2
R17 AM, TE, TIC, SXT, K, AmC 2
RIS AM, NA, TE, TIC, SXT, SM, 2
7 R19 AM, CF, TE, TIC, SXT, K, SM 9 9
R20 AM, NA, TE, TIC, SXT, K, SM 2 2
R21 AM, CF, TIC, SXT, K, SM, AmC 1 1
R22 SAM, TE, TIC, SXT, K, SM, AmC 1 1
R23 AM, CF, NA, TE, TIC, SXT, AmC 1 1
R24 AM, SAM, TE, TIC, SXT, K, AmC 4 4
R25 AM, SAM, TIC, SXT, K, SM, AmC 1 2
R26 AM, SAM, TE, TIC, SXT, SM, AmC 1 1
8 R27 AM, CF, TE, TIC, SXT, K, SM, AmC 1 1 2
R28 AM, SAM, TE, TIC, SXT, K, SM, AmC 37 5 42
R29 AM, SAM, CF, NA, CRO, FOX, SM, AmC 1 1
9 R30 AM, SAM, CF, NA, TE, TIC, SXT, K, SM 1 1

R31 AM, SAM, CF, TE, TIC, SXT, K, SM, AmC
AM, SAM, CF, NA, TE, SXT, CRO, FOX, SM, AmC 1 1
AM, SAM, CF, NA, TE, TIC, SXT, CRO, FOX, SM, AmC 1 1

10 R32
11 R33

Total number of isolates

72 12 20 24 6 135

AM : Ampicillin, SAM : Ampicillin/Sulbactam, CF : Cephalothin, CIP : Ciprofloxacin, GM : Gentamicin, NA : Nalidixic acid, TE : Tetracycline,
TIC : Ticarcillin SXT : Sulfamethoxazole/Trimethoprim, CRO : Cefiriaxone, FOX : Cefoxitin, K : Kanamycin, SM : Streptomycin, AmC : Amox-

icillin/ Clavulanic acid

Biotyping 23} 135F2] S. sonnei®] % g type®] 795 (58.5%),
a type©] 545 (40.0%), e type°l 2= (1.5%) ©]ATH(Table 3).

N LHd e 2E
1355 W3t 7t A R4 A= Table 494 2k W)

A 5E50] 7 =99 Al SXT AR 1295(95.6%)7F
WAS B, TEO= 1265(93.3%), SM Aloll= 1225
(904%) =22 F2 YA4S UeRATE AM eHAjol= 895
(65.9%), TIC, K 2FAlol= 212} 835+(61.5%) 797(58.5%)% L}
El} Z47he) kAo metAE B ZolE BT HFE, AN
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CIP, C, GM 9] ¢fAlell= 225 E5FolA 2
2 Hof ot

CRO, FOX ¢fAloll taixl= 242} 35+2. 2%)7} LH %
< WAES UeERRIT

&N LY f&

BRI agowb Table 5014 B wps} o] B 33
Mo WA f8e JERIQT. 14 WATFS 35(2.2%)°0)aL, 24
o]4te] thA) qw%o] 1325(97.8%) %2 - A3 7

Table 6. Antimicrobial resistance and PCR product patterns of S. sonnei

Shigella sonnei®] YA WA el 35

2 M=l 22 #3832 R28 (AM, SAM, TE, TIC, SXT,
K, SM, AmC : 84| kAl WA)EF o] 31.1% (42/135F)E A5}
ST R9 (NA, TE, SXT, SM : 4A4] kA WA)do] 225 (163
%), R6 (TE, SXT, SM : 34| <Al WXH&d o] 105°(7.4%), R19
(AM, CF, TE, TIC, SXT, K, SM : 74 kAl WAl) = R9
(AM, TE, SXT, SM : 44| kAl WA)E o] 7—}74 9?(6 3%)2 U
Eidth 1 9lo] e xR oekgt A #3838 JERII
Ax=EEZ = 2000300 R28F°] 50.7% (37/737)7} HEHo=z

Strainno. Date Region Isolated Drug resistance pattern PCR amplicon

19 2000 JJ RO1 SM sulll,  strA
102 2002 GN  RO02 SM, NA sulll,  strA
135 2004 S RO3 TE SM tetA,  sulll,  strA
30 2000 1 RO4 TE, SXT, tetA,  sulll,  strA
129 2003 DG RO5 AM, TE, SXT, blaygy, tetA, sulll, StrA
46 2000 GG  RO06 TE, SXT, SM tetA,  sulll,  strA
84 2001 O RO7 TE, SXT, NA tetA,  sulll,  strA

111 2003 O RO8 SXT, SM, CF

sulll,  strA

87 2002 S R0O9 TE, SXT, SM, NA tetA,  sulll,  strA
28 2000 GN R10 AM, TE, SXT, TIC blaggy, tetA, sulll, StrA
101 2002 DG  RIl TE, SXT, SM, CF,NA tetA,  sulll,  strA
93 2002 O RI2 AM, TE, SXT, SM, NA blage,, — fetA,  sulll,  strA
1 2000 GG RI3 TE, SXT, SM NA,TIC,K tetA,  sulll,  strA
106 2003 GN RI4 AM, TE, SXT, SM, TIC,K blags, — fetA,  sulll,  strA
95 2002 O R15 AM, TE, SXT, SM, CF NA blaggy, tetA, sulll, StrA
63 2001 JJ R16 AM, TE, SXT, SM, SAM,K blayy,,  tetA,  sulll,  strA
27 2000 1) R17 AM, TE, SXT, TIC K, AmC blaggy, tetA, sulll, StrA
40 2000 JN RIS AM, TE, SXT, SM, NA,TIC blay,, fetA,  sulll,  strA
107 2003 GN RI9 AM, TE, SXT, SM, CF,TIC,K blags, — fetA,  sulll,  strA
60 2000 JN  R20 AM, TE, SXT, SM, NA,TIC,K blayy,, fetA,  sulll,  strA
125 2003 GB R21 AM, SXT, SM, CF, TIC,K, AmC blayy, sulll,  strA
38 2000 1 R22 TE, SXT, SM, SAM,TIC,K, AmC tetA,  sulll,  strA
104 2002 GN R23 AM, TE, SXT, CF, NA, TIC, AmC blayy,,  tetA,  sulll,  strA
14 2000 JI  R24 AM, TE, SXT, SAM, TIC, K, AmC blagey, — fetA,  sulll,  strA
80 2001 JJ  R2S AM, SXT, SM, SAM,TIC, K, AmC bletygy,, sulll,  strA
33 2000 JJ  R26 AM, TE, SXT, SM, SAM, TIC, AmC blags, — fetA,  sulll,  strA
9 2000 1 R27 AM, TE, SXT, SM, CF TIC,K, AmC blay,,  tetA,  sulll,  strA
22 2000 JJ R28 AM, TE, SXT, SM, SAM,TIC,K, AmC blayy,,,  tetA,  sulll,  strA
97 2002 GN R29 AM, SM, SAM, CF,NA, CRO, FOX, AmC blayy, strA
90 2000 JJ R30 AM, TE, SXT, SM, SAM,CF, NA,TIC,K, blayy,,  tetA,  sulll,  strA
8 2000 BS R31 AM, TE, SXT, SM, SAM,CF, TIC,K, AmC blagey, — fetA,  sulll,  strA
82 2000 GN R32 AM, TE, SXT, SM, SAM,CF,NA, CRO, FOX, AmC blayy,, fetA,  sulll,  strA
105 2002 GN R33 AM, TE, SXT, SM, SAM,CF,NA, TIC,CRO,FOX,AmC blay, fetA, sulll,  strA

JJ : Jeju, IN : Jeonnam, JB : Jeonbuk, GN : Gyeongnam, BS : Busan, GB : Gyeongbuk, DG : Deagu, GG : Gyeonggi, S : Seoul, IC : Incheon, CB :

Chungbuk, CN : Chungnam, O : the others
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F2=9Jar, 2002390 R9FO] 55.0% (11/205)°] 9L, 2003
o= R198 0] 39.1% (9/235)2A 71 Bo] = ATk

09.'
Al

M| LHM ST X (blaygy, sulll, tetA R strA) 22
#2715 Disk diffusion HellA ZH2 T2 2FAlol Wi
Jl8-& ®<Ql RI-R33F] distd TEM typeS] B-lactamase,
sulfamethoxazole/trimethoprim, tetracycline % streptomycin®]
ARAAE B G55 28] 98N, blay,,, sulll, tetA 3
strA A ARE A= Fig. 13 2o] AR o5
a5 ol Disk diffusion HolA WAdS Hel Aol 2
zZro] ¥AN blayg,, sulll, tetA B srA TR FEHEO] B
T HEHAY. T3 Disk diffusionq oA streptomycin 2FA| o]
WA3-& HolA| = R4, RS, R7, RIBFNNE srA F3121<]
SEAHEO] HEH O sulfamethoxazole/trimethoprim  2FA]] o]
YAdS Holx] &= RI, R3, R10 FoMT sulll §-AA}e] ZZ
LHEo] HEHUTH

AT

1

]

Shigella 279 2% 7L ApFo] PP EslaL
A3} T 7Poliiyt B ZUt To= Igh Al 2
9] o)lFdde Fulz Het o) FeE AL dojukar Q)
ohs). TElvere] A9 1A HdW 1ToE FAIFAL o,
Aol Aol A LAt FEHSIEE A3ks Holal 9l
th3). 53] MitA old= 13 APEAF = AAIFSE 1107k
W Ar g FAEEY 1 F 237} 54 o]sle] Aolo|th39). 9
01 HAAQ Shigella &8 FAdNE FE SHd| Bo| A3}
Rou}t Holl= 7159} Adol BAgle] AT 1F WA=
Zgko] du(11). HZ Fu] E ofAJo} X Hof|A S, sonneid] 2]

N1 2 3 45 6 7 8910 1 121314 15N

Kor. J. Microbiol

@ A5 wyo] Z7hshe AR epiel Adaoldsl s6%
7} S. sonnei, 12%7} S. flexneri 2.2 YERATH12, 25). =
ANME 1995 % o|F g snl FHglo] AAE 2 Shigella
sppol <12 ol Ee] AR} F4 i A 847} 2 as)
31 ATKB, 9, 22). S. sonnei TES AYS] stal, EEjE=
#79) ARNA 0 BHH WolF WS VAN AL
o] 9] A% WE 43} WolFe] 4 7o) vl Fah
T(34). 53] S. sonnei & TF2 Y| Shigella TEI= &
2] A YT SAsEE FUATolA AFH oz de
AMSEol = @A B/ ErFeste] Eebdsia) it
W e AP dAdx EElE 0] JEERALE 918k
H o] AEFE Hol o]&F I Jrh4s).  ATeae A3
S 13552 S. sonmei 735~ ABEFEFAR] 572 lysine decarboxylase
<4, arginine dihydrolase =73, ornithine decarboxylase %735+
S 2 urease 2SS Hole 5 AFBZA S sonnei 37E
Hoath B=d 24004 g typeo] 58.5% (795)°113L, a type
] 40.0% (547)F UEPE), olelst A= & (7)< 1998
A AR o)A EElitollA a, g typeol 22} 93.3%9} 6.7% 3
T yehsd Aol Adoldk A B0, Bogaerts 5(15)
o] 1983 3HE 1993 37}A] Rwanded] Kigaliol X #2€ S
sonnei 2625 SoNA 49% A biotype a9t 50%0114 biotype g=
UePdthe Bao}l fA18E 48RS B} o3k Al 7
S &2 7IRE Wl sEAHolu e A HellA FraolA
FeE o 719 g3hy AR Aol -85, 71Tl
o] AgHog BHAo] gl EZolxe Bajg F ko] Fo
A EAelle A7 s 0= AFEE. Shigella 401 ©1%F
e Al A57F gk 34 AxFERe] shue) A ek o
=0 Hlsle] Aol ot 194090) &9l penicillin] YA
of =YH o]Fo] F 5099F ] penicillin A, 7052

N BT7 BB D 212 B3 A3 7 333D M

Fig. 1. Multiplex-PCR assay detects the blap,,, tetA, sul 11 and strA gene of S. sonnei strains were isolated in Korea. Lane M : 100 bps DNA
ladder, lane 1 : the products for detection of the gene su/ Il gene (247 bps), lane 2 : the products for detection of the bla,, gene (310 bps), lane 3 :
the products for detection of the srA gene (547 bps), lane 4 : the products for detection of the zerA gene (672 bps)are shown. lane 5 : antimicrobial
drugs resistance pattern of R1 (JJ 19; 2000-1106), lane 6 : R3 (S 135; 2004-13537), lane 7 : R4 (JJ 30; 2000-1671), lane 8 : RS (DG 129; 2003-
2739), lane 9 : R6 (GG 46; 2000-2839), lane 10 : R8 (O 111; 2003-444), lane 11 : R9 (S 87;2002-151), lane 12 : R11 (DG. 101; 2002-1117), lane
13 : R13 (GG 01; 2000-214), lane 14 : R14 (GN 106; 2003-145), lane 15 : R15 (O 95; 2002-743). lane 16 : Antimicrobial drugs resistance pattern
of R15 (O 95; 2002-743), lane 17 : R16 (JJ 63; 2000-4680), lane 18 : R17 (JJ 27; 2000-1520), lane 19 : R18 (JN 40; 2000-2125), lane 20 : R19
(GN 107; 2003-160), lane 21 : R20 (JN 60; 2000-4301), lane 22 : R22 (JJ 38; 2000-2007), lane 23 : R23 (GN 104; 2002-1584), lane 24 : R26 (JJ
33;2000-1807), lane 25 : R27 (JJ 9; 2000-699), lane 26 : R28 (JJ 22; 2000-1253). lane 27 : R30 (JJ 90; 2002-255), lane 28 : R31 (BS 8; 2000-646),

lane 29 : R32 (GN 82; 2001-2849), lane 30 : R33 (GN 105; 2002-1586)
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cephalosporin | A, 12F9] tetracycline, 109]52] aminoglycoside,
3%2] monobactam, 3F2] carbapenem, 9F 2] macrolide, 2 2]
glycopeptides, 259] streptogramin 5 A& Z& F/Fo| A
7} NEE]o] 7HAd Agke] X Foll &7]F 1 3ol HUct.
T Al AR H8-3 280 o3 WAdate] e s
M A Ao g m ohA] S W Qlar, T gl A
£ 728 BAVE 93 9066, S8, SAUee oA
AN A oig 24} glol A7k ARE S A
£ FEIEEA HIHPZQ] Tl o3 EHr Wl 271X
93 4% X857 (A 1 2 WA 28 TS
ZHATH10). °olF 52 U2 AU PhTE B} A
WAidEo] =11, Al A Bk ofug) ekt Feje] B
W] Edo] HINsly dtAlE L83kAY 83l /et
T e Fask TAZE EaL vh26). 3 o2k FtA|
Wiade] 3L = tE ey A9y EstAl Ao
S dask= Ao7I= 3Th43). W] Al dig Ul
e A AR HIEE wkgstug FElH o] A9, Al
714 ztelE Yep71E k6, 33). £ A7ellA ARS-E 9
Al WAl 578 SXT ofAlell thste] 95.6%°] WS X
of, WAEo] 718 =kal, TE SHAolE 933%, SM eHAlolE
90.4% w02 WAS BYTh olgld A+ Jeong 5(27)9
1980 7-E] 20008 7bA] 20093 ol A Z2] € S, sonneicl] T
S ghtA] WA AR A3 SXT eRAlell tiske] 94-100%2] W43
< BQthe 23} Ao 4§ A5 eI dEEEE
CF <fA2] Z-9-ll= 20008 4.1%, 20029 23.3%, 2003 50.0
%EXA FA W3] Ha Sreke Ade RO, SAM 3
AmC FA|e] Aol A o2 Aashs AdS B NA
okA o] Z-9-oll= 20000 19.2%, 2001%d 33.3%, 2002'd 100%,
2003\ 4.2%=2A & ¥iskE Bk Z4F Aol WS v
e &g Fo digk JAFHA2 B A=eA< Disk
diffusion HollA] AM, SXT, TE, SM 5<] FAlel] UAdS Hol=
T B5F Blay,, strA, tetA B sulll 59 ZF2ko] 32 &
FhHEo] AFEJAL, SXT H SM Aol AS HolA] o=
A= sorA B sulll 59 AR FFA =] A& A
(Table 6). Al WAtto] S7Fsh= 21 54T d5ellA WA
plasmid®] AE = TS 75 53 TS plasmide] A
o] Auet & &= 9o, el ARE w7t Al WS
ZHA He 3 1 datA|] ZREH1E HsA7IAY, Ao
E8A33), M JJGA, g4X13 5] o}, Shigella spp=
A Qo % 2-10712] T} plasmidE- 7HA|AL 1o, o]&9]
2R plasmids= A UA3R1A; 52 715 FEE F-904)
E AL Jth29). 0152 wdag ol AAEAY A A
7 A4 55 B8l "It dojurs b, 53], dAEE
E2 07 M3k Ao 8o Aol A AT ¥
7 WARRAAE g535a, ol thekA WA Bl
conjugative plasmid =, HIFHAd FHEZHR] resistant plasmid
(R-factor)2} 1= 0] conjugationS F&}e] o] Fo|x| 7= &}
(17), transposon ¢ &J3ted Ho|=7|% gt} o] WA w5
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ABSTRACT : Antimicrobial Resistance Patterns and Resistance genes assay of Shigella sonnei Isolated
in Korea for Five Years
Wan Huh, Sang-Jo Lee, Gi-Seok Kwon', Jong-Ok Jang' and Jung-Bok Lee"* (Gyeong
Sang Buk-Do Institute of Health and Environment, Daegu 702-702, Korea, 'School of Biore-
source Science, Andong National University, Andong 760-749, Korea)

This study has been carried out for investigating the relatedness of representative 135 Shigella sonnei strains iso-
lated from 2000 to 2004 by using biotyping and antimicrobial resistance. All strains showed typical biochemical
characterisics of Shigella strain. Among 135 strains, 79 (58.5%) strains were biotype “g”, 54 (40.0%) strains
were biotype “a” and 2 (1.5%) strains were biotype “e”. The results of susceptibility test against 16 anti-
microbial agents were like this. Most of strains were susceptible to AN, CIP, C and GM. 129 (95.6%) strains
were resistant to SXT, 126 (93.3%) strains were resistant to TE and 122 (90.4%) strains were resistant to SM.
One hundred thirty two (97.8%) strains were resistant to more than two antimicrobial agents. R28 type (anti-
microbial resistance patterns 28: resistant to AM, SAM, TE, TIC, SXT, K, SM and AmC) were 42 strains
(31.1%). The other strains were showed 33 kinds of R patterns. The results of blay,, sulll, tetA and strA gene
detection were coincided with phenotype of antimicrobial resistance by disk diffusion method. But some strains
which had su/ll and strA genes were not showed the resistance against SXT and SM.



