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and sonnei Isolated from Patients in Seoul
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Kang-moon Lee, Seong-won Kim, and Seog-gee Park

Abstract

Thirty three shigella species were isolated from diarrhoea patients and identified by biochemical sero-

logical methods and pathogenicity by PCR analysis in Seoul during 2000. Of 33 isolates, 22 were Sh. son-

nei and 11 were Sh. flexneri. Among 22 Sh. sonnei, 20 were serotype I and 2 were II. Among 11 Sh.

flexneri, 6 were serotype 2a, 1 5a and 4 untypable. Shigella spp. were resistant to streptomycin(100%),
tetracycline(93.9%), trimethoprim / sulfamethoxazole(93.9%), ticarcillin(75.8%), ampicillin(75.8%), but

resistant to cefoxitin(100%), ciprofloxacin(97%),

amikacin(97%), cefriaxone(97%), cefoxitin(97%).

Twenty eight isolates(84.8%) were resistant to all 16 antimicrobial drugs tested and 4 isolates(12.1%) were

resistant to 7 drugs. All of Sh. sonnei isolated and 4 of Sh. flexneri untypable serotype have not found
ShET-1B gene by PCR. Seortype I of Sh. sonnei were have not found ShET-1B, ShET-2, and ial gene. Our
results showed that the prevalence of ShET-1B was high in all the Shigella species studied and confirm that

the ShET-1B is detected only in Sh. flexneri.

Key words: Shigella spp., virulent factor, antimicrobial resistance, PCR
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02 Z7] AFA FH AAE P

AAegs BEE dy 74 494 dase] e
d o] % 7H LukEel Ao] AAE Agdd HolsA
olt}, o] @AE 120~140MDa #7)9 Sehan|E7}
73 9l invasion #E GAARa) S Eefav|=
s} QM 2To|A el invasion plasmid Y
H(ipaH) $-77}] el dojude}®.

Sh. dysenteriaed] TE E o2 B¥AUAA= A
ol Hu|EE= Ao] ozt A7 E8lEE EtdlRt
£2]5% Shiga toxin(Stx) ek E2l= AYELE A
Aate Eo|tt. gk EAAE ET6ta, Stxe
AgAolu A X gafo] utzA] Bag Aol oER
Az Z N Stx 4L BT

2%9] A 2% enterotoxin®] Sh. flexneri 2a°4 3
2 71&59ch A WA ShE set]l FAA FHA
7195]o] 9]¢} Shigella enterotoxin 1°]8ka £
ShET-12] 2454% dhte] A subunitsh «fel7]e]
B subunit® 7AH9] g, ¥ #HA enterotoxin
Sheella enterotoxin 22+ 22|™ (ShET-2), sen 4
o 71950 gick, o] FEAE WTAA gt &
#o] ¢l& 140MDa Z7)9 Zehaned Y8tz 9l
]:]_9).

o] A¥e] Fg AL FaldM Rl Azt
gxsa £4 oA P54 2 ShET-13 ShET-2,

E

2 Belge Aol

T HAzHoz i U4
A} 9lg] 8l FFol|A] 33F7) 4R o R FAFAH A
t}, 2% Selenite broth 2 tetrathionate brothel] A
zZqujekE gl o, MacConkey agardlA 54453}
A A 75 KIAolA K/A, urease agarel Al 541,
motility mediumeld £E4e] gle Aoz #9ld &
Zd] thale] API 20E¢] 213 AsistA ez AT
& golstgtt. gold Agie 70T BashdA
2 Algel] AHg-ati T

2, A Mg

Ao 78 3z AP oga 2ol a3l
th AP AAAFL tryptic soy agarel =TT ¥
370l A 24417 ik T LR e E Al T A
Blglo] saloln SPAPL sginh AAzre H
FEAe ZPRALNN Az AT 78 I
847 Denka Scikenrte] f Azt T 1< ¥E
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3. @A e 2o AH

HAAgFe A dg BFAAE L Kirby-
Bauer? disc diffusion methodel] 2jdke] AAst%ich
Al A4 AAE g3k BBLAE AFoE
nalidixic acid (NA, 30ug), amoxicillin/clavulanic
acid (AMC 20/10ug), ampicillin  (AM, 10ug),
cephalothin (CF, 30ug), chloramphenicol (CM, 30
ug). Gentamicin (GM, 10ue), kanamycin (KM, 30
ug), streptomycin (SM 10ug), tetracycline (TE. 30
u), trimethoprim/sulfamethoxazole (SXT,
1.25/23.75ug), amikacin (AN, 30ue), ciproflozacin
(CTP, 5ug), ampicillin/sulbactam (SAM, 10/10u),
ceftriaxone (CRO, 30ug), cefoxitin (FOX, 30ug),
and ticarcillin (TIC, 75w) 5 1659 A st
of ZAREIY em, 74AE National Commette for
Clinical Laboratory Standards(NCCLS)9] 715
o)ste] B st
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4. PCRO|| 2lst HASH Al

HAgFe] BUUAAE Els7] flst PCRYH
Adaict, & SH ET-1(A % B subunit) & 29l
7] 8t setlAS} setlB genes PCRYC 9dte 5
ZA A golstarh E3 sen, ipaH, jal 2 stx gene
A2%= PCRE S AHE3l4Th PCRY whgxz e o
3} Zo] 34t} denaturing 95C 50%, annealing
55T 1% 302 ¥ extension 72T 252 30%] W58
gomr, #E extension T2CoHA TEE AA sk
setlA, set1B, sen, ipaH, ial & stx genes %38
tl AH&3 primere Table 13 2%k2™, Bioneerol 4]
79 ARSI T

o
=
3|

-

2 I

1. €8sy BY

HAAgre] d3ea E4L Table 29 ot &
Shigella flexneri7} 115(33.3%) #2=%l2n, Sh.
sonnei7t 225(67.7%) w2l=1%it}. Sh. flexneri 11
Zo 33 EAL 2a7l 65(54.5%), 5a 15
(9.1%) 2 FAEFF 45(36.4) 0|0t ¢ Sh.
sonnei 225% 1 205(90.9%) 11 2(9.1%) 2 1] o

228 AT,

2. SHMEE 2N

z+ FYEA the H4AL Table 3% 2t} Sh
flexneri 1179 tig 44 24 & SME 100%
AL Jepigleni, TIC, TE, STX, AM, CM&
90.9%9 Ad4E€ Jehldd. CIP, CF, AN, GM,
CRO, FOX= 100% Z4Aolded, NA 90.9%,
KM 72.7%, SAM 45.5% 2 AMC 36.4%2] 74
< Yehjigith.

Sh. sonnei 2272 4A 44 SM 100%,
TE 2 STX 95.5%, AM 2 TIC 68.2%. NA 50%,
SAM 41.0%, KM 2 GM 36.4%, AMC 31.8%9|
AL JeRdth CM 2 FOXE 100% #4<
Uehllen CIP, AN 9 CRO 95.5%. CF 68.2%,
KM 2 GM 59.1%, SAM ¥ AMC 54.5%, NA
50%, AM 2 TIC 31.8%2] 2442 Jehlsith

AHH oz HATe SMel tdted 100% A4
< Jehliglen, TE 2 STX 93.9%, AM 75.8%¢]
e AL E JeEphdY. 28y FOXd| daA =
100% 744 Jehiflesd CIP, AN, GM, CROE
97.0%, CF 78.8%, CM 69.7%, KM % NA 63.7%
9 B #AA S vVeRiG

Table 1. Primers used for identification of virulence factors of Shigella spp

Gene ; Size of
encoding : Location .
: Primer Oligonucleotide sequences s amplified  References
virulence within gene
factor products(bp)
ShET1A-U TCACGCTACCATCAAAGA 460-477 -
SELTA ShET1A-L TATCCCCCTTTGGTGGTA 751-768 g 10
ShET1B-U GTGAACCTGCTGCCGATATC 70-89 i
setlB ShET1B-L ATTTGTGGATAAAAATGACG 197-216 I
ShET2-U ATGTGCCTGCTATTATTTAT 380-399 o0 .
sen ShET2-L CATAATAATAAGCGGTCAGC 1158-1178 ’
. Shig-1 TGGAAAAACTCAGTGCCTCT 1063-1083 i .
tpd Shig-2 CCAGTCCGTAAATTCATTCT 1466-1485
o jal-U CTGGATGGTATGGTGAGG 5340-5357 120 .
= jal-L GGAGGCCAACAATTATTTCC 5640-5659
stx-U CAGTTAATGTGGTTGCGAAG 50-69
Stx - 8 95 12, 13
sta-L CTGCTAATAGTTCTGCGCATC 924-944
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Table 2, Serological characteristics of Shigella spp.
isolated from patients in Seoul

(Classification Number of Isolates

Sh. flexneri % g
ba 1 11
Untypable 4
I 20
Sh. sonnel 22
11 2
Total 33 33

A EA th3 Al WAL Table 33 20 &
Sh. flexneri 1157 & 162 4 &4 =5 APHS
Uehd 7#FE 65(54.5%)c19eH, T4 W 45
(36.4%) 2 3AWA 15(9.1%)°1%th. Sh. sonnei
2922 100% 16% FAEZ 25 AL el
ot ghH A AN EA oAU Sh. fexneri
115 % 2a 65& 164 thAllAd ol 27(33.3%). 77
WA 33(50%), 3AWA 15(16.7%) 0191 Sh. son-
nei 22% % 18 205 59 II¥ 25 27 164 oA
WA S JeERRACH

3. HRICIXI B

s AaFe enterotoxin, ipaH, ial, Stx gened]
2ozt EAL Tahle 49 £ty & FAAekTE 267
(78.8%)7} ShET-1A ##AE 2ta dglern,
ShET-1B $##} T 712l & 9les, ShET-1A

A

g ShET-1BE EF 71 #F+ T3(21.2%)9 &4
g4t =38 ShET-1 #4d A} 7t #5323
(9.1%)°191e™, ShET-2 F4ARt #5= C’i‘iil’%
a3t 30%(90.9%)7} ShET-1¥% ShET-2& 25 %
9ttt ipaH$} Stx FAAE BF 7R fFE 3
(9.1%) Ba}stion], jpaH, ial 2 Stx genes
= 7k #EE 309(90.9%)<lsich

Sh. flexneri 115¢] enterotoxin, ipaH, lal, Stx
geneol| g HA9A EA4L Table 59 2t} & Sh
flexneri 2a® 6F% 2% ShET-13 ShET-2 genes

B2 zky g9don jpaH. jal ¥ Stx genes ZF &
7 9tk 5ta 13 25 ShET-13 ShET-2 gene,
ipaH, ial @ Stx genes %l %124, untypable
# 43 2% ShET-1A% ShET-2 gene TH 21

l"n =)

Hﬂ R

9)gio1t ShET-1B gene2 ZA| E&t%oH, ipaH,
ial, B Stx gene 55 21 U9

Sh. sonnei 2252 A &Y enterotoxin, ipaH,
ial, Stx genedll thgh Q1AL 542 Table 67 23t
th. 2 183 1138 2% ShET-1A geneg 7HH oLt
ShFT 1B gened 77| B3l om, ShET-28& 7H

=] 8 195(86.4% ) %t 18 207 &
bhET 2 gened A E3 qFE 17(5%)¥0|Ae
B, 118 2% 2% ShET-2 genes 27 %adith
ipaH®} ial gene2 714 o5& 18 15(6%) 3 113 2
=(100%) B% o|9leH ipat, jal 2 Stx genes &
= 7H FFE 18 197(95%) ol gint.

Table 3. Multiple antimicrobial resistant patterns of Shigella species and Serotypes

No of isolates
» ] Serotype of Serotype of
Species Multiple resistant pattern Sh. flexneri Sh. sonnei
—
2a  5a  Cnopa 1 I
SM-TE-SXT L
AMC-AM-SM-TE-SXT-SAM-TIC 3 1
Sh. flexneri .
AN-AMC-AM-CF-CM-GM-KM-SM-T 5 4
E-SXT-NA-CIP-SAM-CRO-FOX-TIC
: AN-AMC-AM-CF-CM-GM-KM-SM-T
Sh. sonnei 20) 2
E-SXT-NA-CIP-SAM-CRO-FOX-TIC
Total 6(54.5) 1(5.1) 4(36.4)  20(20.9) 2(9.1)

The data were the number of strains and parentheses were percentage.
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Table 4. Prevalence of ShET-1, ShET-2, ipaH, Stx and
ial in Shigella spp. isolated from patients

Classification Sh.flexneri(%)| Sh.sonnei(%)| Total(%)
ShET-1A 4(36.4) 22(100) 26(78.8)
ShET-1B 0 0 0
ShET-1A+shET-1B | 7(63.6) 0 7(21.2)
ShET-1 0 3(13.6) 3(9.1)
ShET-2 0 0 0
ShET-1 & ShET-2 | 11(100) | 19(86.4) | 30(90.9)
ipaH & Stx 0 3(13.6) 3(9.1)
ipaH & ial & Stx 11(100) | 19(86.4) | 30(90.9)

Table 5. Prevalence of ShET-1, ShET-2, ipaH, Stx and
ial in Sh. flexneri according to the serotypes

] Serotype of Sh. flexneri
Classification
2a 5a Untypable

ShET-1A = = 4
ShET-1B - = 5w
ShET-1A+shET-1B 6 1 -
ShET-1 - - th
ShET-2 = = =
ShET-1 & ShET-2 6 1 4
ipaH & Stx = - %
ipaH & ial & Stx 6 1 4

Table 6. Prevalence of ShET-1, ShET-2, ipaH, Stx and
ial in Sh. sonnei according to the serotypes

- Serotype of Sh. sonneis
Classification

I I
ShET-1A 22 2
ShET-1B 5 5
ShET-1A+shET-1B - -
ShET-1 1 2
ShET-2 = -
ShET-1 & ShET-2 19 =
ipaH & Stx 1 2
ipaH & ial & Stx 19 =

a

]

AAZEL 4F 07 rold glon, Aset 54
LPS S 71231 ¢F 47F BHE S Jrolzl) 4
&2 Sh. dysenteriae(group A, 13 @3%), Sh.
flexneri(group B, 15 @& 3), Sh. bodyii(group C,
18 @4¥) 9 Sh. sonnei(group D, 2 &d)o|t},
olF FFRAGHOZ F93 #£2 Sh. sonneiolth,
o] FFL AATA 71¢ Bol BAEl 1 glon, A%
g ofdg|gtel A AN} F718)

£
3o
Ar
=1
)
T

538 Mz H2 343 S7iste #Eold. Sh,
dysenteriae 132 W&} APEE0] o Fou A
AARe2 22AQ f4& o § sledeoly,

Sh. flexneric WEEE=714 dAse fPdF0
2 A9 Evel BATEY] g
Zol,

2 AFA AAghre] Bz BA} e o
7] HAJNAE ] AT v, A et
AEE At Agdd T3 FA4e 4871 54
HAL AFA Eghan= o) e AL jpadta &
Al ey ol 34 5 Ul jpaH wAA
£ 60kDa I & 7198t glon 35 B8 Zepan
o JAH ETolA BAEQ A7 BE HA
TFe o5 T diste FAelinh. HAatd
o8] AEAF #HE T2 Wddale Sdan=
o ZA8tc jal FrAAto|th & Aol 3T FR jal
FHRAE 242 @skew Sh. sonnei 118 2F% 2%
o] jal FAAE 27 Yok}, ol9} 2L AP FEH
A et Wdgo] Tkt A o]} 2 HY
Ak} f-7ol gk o= HztEn

Sh. dysenteriae’= StxZ A4tsle Shigella?] ¢
g gFoR geid Aok 2y £ d¥dde ZE
TT7} Stx gened 1 §lo] MU kg e
W Ao AztEr) :

SHAte] Feol A A dale o]l @y Ao &
Zet}, o]AL ShET-13 ShET-22] % enterotoxin
g ol A = 9ot

ShET-1 gene2 A-B #%E& 71 9lt}. PCRoA =
setlA FHAHA subunit® 7193ta o) EE
set]B 2B subunit® 7|98k Jh & 7198t
. & ARAA FolH] Ard e el 4 Sh

ilo
i
p‘L
xR
o
E

~ D3



sonneix ShET-1B gene® 25 ztm glx] ¢on
Sh. flexneri 9|4+ untypable strain 45 2&
ShET-1B geneZ 7ta A o}, WAz a4
dxshe Aog Azech ¢ Sh. sonnei 118 27
259} 18 1592 ShET-2 genes 2b1 1A €shc},
Noriegae 5% & Sh. flexneri 2a& A2 2% ShET-1
genes 2t3 Ugith Basle] E Ay dA)sdct
a3y} Vargas $'9€ Sh. flexneri 225 % ShET-1
gene%t 7}A #F7} 2%, ShET-2 genes 714 @57}
35, ShET-17} ShET-28 25 713 #57} 850l &
Y3t £ A of¢ g2 295 Jepfloy
Sh. sonneiflX¥ ShET-2 gene?ts 713 #5715
F(57.71%)8 Jehlo] & 439 86.4%1Ec}t 44 ¥
ottt olgt 2& A #F 0 Aol ¥ AR
ek ¥ E RE 737} toxinel] & gened 23
AAA T, ZF toxing UYERHAE gstch

Nataro & DNA probeE °]&3lo] 978 Sh.
flexneri®] 73%7} sen gene(ShET-28 7193tz <
th< z2t3 gon Vargas 592 50% o] o] gene
< 3 doa Eudsn. 22y £ 2894 e Sh
flexneri 115 2% sen genes 21 3lo] #e]7} 9%l
o0, Sh. sonnei 225 % 35%°] sen genes ZA
%S ot}

A A ae Ao Fxd 73t £Y 7 3o,
27t 43 AP dplsta, #o] ik 2] el
HANZA AR YT 2T YA R
19409 of& HAzHto A YAsAY, 53] Aol
thak A WAL dE N HEx2 WA

B Agoa SME 100%, TESH SXT 2tz 93.9%,
AM} TIC 242} 75.8%9 Wd&< vehd ¥ FOX
100%, CIP, GM, AN ¥ CRO 97%9] #4445 yE
ol 2HA che ARS-& gatalol disiMe WAdel s
uhA ALgBl 7} we A utA A4A9 GM, AN ol
3 AL Eo}, AN o] 2 A &9 AolE
Efisich #FE 2 Sh. flexnerie CMel thaled
Jo]l E¢ke} Sh. sonnei= CMol| gl 5 YAS
vehliglon, CFe Sh. flexnerizt 100% #4<
Yebd ¥ Sh. sonneilMe $5% Ul4de] 27.3%
U e, GME Sh. flexneri?t 2% A4S Y
ehd ¥HA Sh. sonneit 59.1% %] A4S el
Act.

B AN AL 163 250 tigk gA W
Aol 84.8%(28dF) 2 71 wered], TA A
12.1%, 34 W4 3.0%< vehlo] =& dAUd &
UERf ) o) 2 27E B o Ao HEAol
¢ a8ty AZdd

Suarez & o2 #ElLol| A 23 Sh. flexneri
9] A WAL AM, SXT, ¥ CMel] thgh y4d&ol
199090 10%<14 19979 58% = 7l oey,
AMel| g WAE& 60%°1A4 100% 2, CM< 13%¢
A T1%2 Z7v8k9.21, Sh. sonneix AMel| tig W)
Aol 36%°14 45% = F7FstA oy SXTw 82%°lA
55%= 93)3] Zasditin sttt Aleksic $2
& EYdA 23 2555 F 2077(81.2%)7F 334l
of hate] WAoo, 74 £ oAl WAdS AM-
COM-SM- SS-TE, SM-SXT, SS-8XT, TE-Stxe]%lth
(38.6%)2t Raslgr}. Agarwal 57& 50059
HAAegkte 2% NA, GM, KM, NE, Furazolidineel
2ol 13, SM, CM, TE 2 AM2 U4o] i
O B8kt Mates 5272 1990~199637F o] ~
ghdo A Felste] A peAe] AR 43955+
ciprofloxacin®l disl] BF 7445 JehZlem, NA
WATE 350 et Bastglen, SXTd
3 WA &L Sh. sonnei 94.4%. Sh. flexneri
51.3%, Sh. boydii 61.6%°9129, AM A&
73.4%, 63.5% 2 21.4%°1%ttz 23t
Ghosh$} Sehgal®¥& #ldutoA 223t 4Aete)
F9 ¥83¥ L Sh. dysenteriae 1 ¥ Sh. flexneri 2a
oldom thAlAL 1994 TA| Aol HnE]
A% 19950 = NAS B &3 84 Ul4de] 1996
de GMUHAES X3 cAldde] AEHUTa Ba
&5ith.00%} Thida™e vlekuielr E2l3 # At
10854 Al WAde] 1980W15-E 1993 Ale] ol
w48 7kt Bt Ndihokubwayo, 5
Ho vErda Rel® fAgd 29954 AM,
SXT, TE % CMel st 25 A4S Jepfie
W, Sh. dysenteriaec 1 NAd| thdle] AaAde] vie}
Ugler, 2+ pefloxacine® norfloxacineol] thale] £
Ao Y& Jehliglen, CTX, CL, NE| dis}
de EF #5432 Jeddda Buddd.
Romanenkova 5% 1992-19941d Ao] 2]A]o}ol|A|
P23 37159 Sh. flexneri 2ax 198030] 44 WA
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o+ 1990dd 6-74] WAL g F7ketd S-S Bast
At Ueda 5% 19799 5E 19954 Alo] d&<le]
sl eld A} 367804408 )M ARt 127878 +2
sldt). ©|% Sh. sonnei’b 57.8%, Sh. flexneri
29.8%, Sh. boydii 8.44%, Sh. dysenteriae 4.<
0%7} Eesden, ¢4 W& 42 89.4%,
37.1%, 84.9%. 92.9% % ul¢ w3ken, SXTe AM
2= YAoleittn B nstgth. Bigaerts & 1983
WRE 1993d7HA] 2dtioA Feld dAzde
19839 AM WA #} trimethoprim WAl 10%5%
olgley}, 19939 & 66%7F CM, AM 70%,
trimethoprim 67% 2.2 &7}5153.2™, Trimethoprim
£ 19839 31%°l1M 1986 96% = B4 7169
o Bassinh E£g SXT tidle] NAS AME3 &
Trimethoprime 1987d 56 19924 Ale]o] 87% Wi
Aol 19933 68% Aoz Zastged 19934
NAd i3 W< 20%°19e8, AM# SXT+ © ©]
U o] ol AMEE £ gldha B st Aseffa
L 19949 HE 1996\ Ale] odlE] e.3lopx E2) %
FAe 1475904, AM, CM, GM, TE % cotrimoxa-
zoled A thAIUIAE YeRISlen, fAekt 4%
S Jengles, TE WA 8.8%, AM 10%,
co-trimoxazole 28%, gentamicin 98%7} #+A4S
Ueilottn Baslth Cavallo 52V Aeld dal
24 &g HAekdolA AM, SXT 2 nifurox-
azideh—=hal_chalAlo] AFHUTtn Baaigtt,

20004 B A7helM ER15HE FAekt 337l
Uit @358 54, oA A 2 #9994 544
gt ZAE 3 29 o2 Z2sith A2 33FE
Sh. sonnei 225 2 Sh. flexneri 115184t} Sh. son-
neie 13 20F 118 25122, Sh. flexneri= 2a 6
F, 5a 153 2 wEl 3Y 450|900} AAzT S
SM, TE, TCI, SXTel g W2 o =& ¥,
CIP, CF, AN, KM, GM, CRO ¥ FOXel tig 74
& =gt 2 Sh. flexnerie CMel thet A%
Aol & whd Sh. sonneie 4] BT 16% &
FAl dd A o] 84.8%F AAEtE oA, TA
WA 12.1%°1%1t}. Sh. flexneri 75& ShET-1A%} 1B
genes 25 715 Wb Sh. sonnei 225 &5 ShET-1B
gened 23l QIR &It Sh. flexneri untypable 45
R25 ShET-1B gene %1 A ¢4ske™ | Sh. sonnei
T3 ShET-2%} ial gene 73 31A] &ksit},

1. Keusch, G.T., and Formal, S.B.: Shigellosis.
In Tropical and Geographical Medicine, 1st
ed.(Warren, K.S. and Mahamoud, A.AF. ed)
p. 723-726, New York, McGraw-Hill, (1984),

2. DuPonts, H.L., Levine, M.M., Hornick, R.B.,
and Formal, 5.B." Inoculum size shigellosis

Matsushita 5*& 1980 56| 1989959 7=~ — and tmplications for expected mode of trans-

w2l g A AP AqdA SM T4%. TE
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