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Abstract : The antimicrobial susceptibility, genotypes of enterotoxins(LT, STa) and pili(K88,
987P), and plasmid profiles were investigated with 102 Escherichia coli isolated from piglets
showing diarrhea in Korea. Almost of them were susceptible to ceftiofur(99%), cefquinone(97.
1%). However they showed resistance to bacitracin(100%), streptomycin(98%), vancomycin
(97%), trimethoprim/sulfamethoxazole(87.2%), tetracycline(84.3%) in antimicrobial susceptibility
test. Moreover, all of the isolates demonstrated resistance to more than 2, and 78% of them were
resistant to more than 8 of total 17 drugs. Multiplex PCRs for genotyping of enterotoxins(LT,
STa) and pili(K88, 987P) were established with primers designed based on sequences from
Genebank. Seventeen strains(16.6%) of the isolates had STa gene, 11 strains(10.8%) of them had
both STa and LT genes, and 18 strains(17.8%) had K88 gene. But none of the isolates harbored
a gene exclusively encoding LT. The gene encoding 987P pili was not found in all isolates. Fifty-
four strains of 102 isolates(52.9%) had plasmid with various sizes ranging from 125kb to 1.1kb.
Numbers of plasmid per isolates were also various, from 1 to 9. Distinctive relationship between
plasmid profiles and genotypes of enterotoxins and pili in the isolates was not found. These
results might provide the basic knowledge to establish strategies for the treatment and prevention
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of colibacillosis in piglets.

Key words : Escherichia coli , antimicrobial susceptibility, genotypes of enterotoxins and pili,

plasmid profiles.

M B

t) %3 (Escherichia coliy Family Enterobacteriaceae, Genus
Escherichia o) 43 Gram $49) @72 ¥HEE
£ HRE GYE FEY AR EAsE A AT
% 39 sy, o] Fo] 9 WL o]Eo] A
e q27hx HYA AR e ggE e
B ¢ Jou F2 ofd FEAA L8] B E 2
g HAE dodle A7t i Eolth. o dH Sy
& ojgo] AAste WUA A wekA gy of
£ GetA ol AT L A FH T2 ERe
I Sith olE WUA AAEF 4™ HA 9 AAelA
FOANHE AL =29 F5L(enterotoxin)gt AP
o BR22AY 48 e HREiN)E A Qo
A9 AT EFHHE F2 O(somatic) ¢, H
(flagella) ¢ R K(capsular) FUol ¥ ¥4 F(serotype)
o 9% BRI/ F2 AYHAUDG. 2% 8 L AR
da o]E 7 U§r)dd wetA Enterotoxigenic E
coli (ETEC), Enteropathogenic E coli (EPEC), Enterohemorr-
hagic E coliEHEC), Enteroaggregative E coli (EAEC), En-
teroinvasive E coli (EIEC), Diffusely adherent E coli (DAEC)
2 FEse AgHn g o] 8% ETECT} 9@ HA
9 Aatel] 74 ol B Aoz wEA ey o
A MEg AL A8, R3] d8td B T4
g0l s o] AL HO ftth. 2 o7 A, ¥
Ae 4A5E A&, 4WU87] A8t A FE
A AHEHOEMN o2 9 YT &8 59 o
A WAdTe 28R FHEA wEA A3 T 2
9 A8, did A4Y FAZ Tz A o)
¥ A WA dste 2AL FAY FE A HE 4A
o 57, A, A9 B gEtA s verd
T AT EF ol %A WA plasmid o SFHA F
7o Astdd.

A AL AT S0l AAste BEA AREA

gajA F2 frdth 22EE IPE TLHOR 4
$317] MM o)E YAFEC BAdE HE4 ¢
Aol A 358 AGHE FANAFE Aol 3
L8 oz FAdd. olHF WUAYAAY £ ¥
T AY, A7 Tl gEtd BEGFE & U7 o
B o5 BYYAE A E Ao Fodith gF
79 F8 994 A 2= Heat-stable toxin(ST)$} Heat-
labile toxin(LT)] F=Ae FHte] Rao) F2% 2
£& 3= K88, 987P 59 pilig & 4 Y’ olE A
A& A7) A8t AR HE7HEC] EEe
AL E T Qout 27 AHHE AT YolN £ A
FolMe fd2 dEE B AYEE Ao
£ drdMe 3 A AEA 2@ A3 TS &
A A %A 2 plasmid EXFAT FEL D AR
FHAS FEYEE PCR 7Y S 53t 2AHE
At

M=ot W

BATF : & A AL TFE 19989 FHAY
o FEZNA MAL AECZRE Ei, ¥R g3
& ST dATY 28, 3L ZUEE o8
ste] AAL AEY FAUolA BEE AHES g4F
# 5%9 Y ¥YE Y g HEFE F
37CoA 18AIZ WiGF diATY AYHA Y& U
Bl o] & 8 £x ¢4 oz Yehy
T A%l ol& A& HLste] MacConkey agar(Difco)
S} EMB agar(Difco)ol] A v %A A @ Bergey's manual'o)
kA IMVIC A1 §9] A3 AgF n4gE A5
574 A2]Q] VITEK system(bioMerieux Vitek Inc. Hazel-
wood, MO, USA)E o] &3t HF FAY ¥ T8
o B Agd A8 BEFFE TEFYAEAGY
oA Bt FF2A E coli K88, E coli 987P, E coli
0148 : H28, E2424/75BIA (ST'LT"), E coli 078 : H-E19450/
oST'LT) % E coli 015 : H11E9638/0/78(STLT")| % o}
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Y2H ged dAb AA AEY A oz R
BAY E coli 10259 ¢t §2A 244 A Bav-
ers} Kirbyo] W’ uhe} Alg ok A48 A=
BBLA}(Becton Dickinson Microbiology Systems, Cockeys-
ville, MD, USA)¢] bacitracin, tetracycline, ampicillin, nor-
floxacin, vancomycin, gentamicin, streptomycin sulfamethoxazole-
trimethoprim, carbenicillin, nalidixic acid, neomycin, ami-
kacin, colistin, chloroamphenicol, Hoechst Rousset Co.%}
cefquinone, A/S Rosco(Denmark)Qi ceftiofur ¢ Bayer AG
9] enrofloxacin 5 17%¢] FFAE A28, Na-
tional Committee for Clinical Laboratory Standard(NCCLS)
9 71&d dgted oA A1 E RS &, W
& tryptic soy agard] 37C 24X Wi F§ F& Muller
Hinton brotho) 4] 18A17} wj% @t & BF g+
3]4 8} MacFarland scale No. 0.5 BaSO, ¥ & H] 4 go]
$Et WFFAL 97E WO Miller Hinton
agard] F1F ¥t g, FAA J22E 20mm HF 2
2 A FHo] BAAF| 3 37T A 1843 ¢ F
SAANE &3 4 FAA A A B4y RS
B3 A

LT, ST, K88 % 987P2| primer : PCR 7]-& o]
43o] LT, ST, K88 & 987P] f4z £X& &3}
$1% PCR primers= GeneBanke]| A & ZHE ujgtoz
Z}4J3}e] DNA synthesizerE o] -&3te] §Asiget. & 4
@ol AL primer?] sequencet= Table 13} 2t}

Table 1. Nucleotide sequences of primers used in this study

Primers Nucleotide sequences(5'—3') prgcii?xcct(();p)
K88F CAATTGCTGCATCTGCTG 184
K88R TTGGTTCCACCATTGGTC

987PF CCTCTCTGTTCAGTGGTITAC 350
987PR GGCGTTGTTGTCCTGAATGT

LTF CAGACTATCAGTCAGAGGTTG 417
LTR TTCATACTGATTGCGCA

STF CCCCTCTTTTAGTCAGTIC 165
STR CCAGCACAGGCAGGATTACA

LT/STa multiplex PCR : Tryptic soy broth(Difco)o}

A 37CoA 1BAZHES WA F& JFEH °F
PBSZ 23] AA ¢ ¥ 05mie) 33 AF FFHol AR+
AlA 100T o A 2083} boiling F, 14000x gE 587+ 9
AT o 354 At $F phenol/chloro-
fom §9j02 F&F 4T 12,000xgol A 523 A%
B54E Adtd F ol &% cold ethanol & 7}34e] -20
Coll A 24X AT B F 12,000Xg(4T)R S
3t YA 828l DNA pelletg 70% ethanol2 A HF air
dry A7l ¥ 50p1 B SR FHAH o & template
DNAZ AM831%.28 PCR #H3-9& 10mM Tris-HCI(pH
8.4), S0mM KCl, 4mM MgCl,, 10mM dNTP, Z+2} 100pM
primer, 2U Tag polymerase, 1jl template DNAE Yo} #%F
uhg-2o] 50u7t BA it PCR g2 HE dena-
turationg 94C, 587 A A g &, denaturation 947, 13,
annealing 55T, 1%, extension 72T, 1% 2.2 3o 353
HHE AAE g, uhX| T} extensiong 72T, S¥7F A A
¥tk PCR $EAHEL loading buffers} 5:12 £33}
o] 2.0% agarose gel, 0.5X TBE buffer(45mM Tris-borate,
1mM EDTA, pH 8.0)3}¢] A] 60V, 27 7+5¢t A71d % 4
Al E Etbr € 9(1pg/ml in D.W.)A A G A% £ UV trans-
illuminatorg o] §3}e] FAF polaroid camera® AR &
32 A3

K88/987P multiplex PCR : 47]9 wis 4%
W& o] 4319 template DNAE 2|3} 1 PCR ¢
£9& 10mM Tris-HC(pH 8.4), 50mM KCl, 10mM MgCl,,
10mM dNTP, Z}Z} 100pM primer, 2U Tag polymerase, 2.5
pl template DNAE $ o] HF w3 o] 50p7} 5 A 3
T} PCR #¢-& 32 denaturationg 94T, SE+ AA| %
%, denaturation 95, 1%, annealing 56C, 1¥, extension
72C, 122 3o 353] whE AA|E th, vl 9} ex-
tensiong 72T, SE A A3 4th PCR FEAE L load-
ing buffere} 5:12 E¢3 2.0% agarose gel, 0.5 x TBE
buffer(45mM Tris-borate, ImM EDTA, pH 8.0)3}o) 4] 60V,
2N+ A719F Al F, Etbr £ A(1pg/ml in D.W.)
X g% % UV transilluminatorg o] &3t a3
polaroid camera2 AMH # %9 & A A8 T}

Plasmid 22| : 44} AAE9] oA Bel@ E coli
] plasmid profileg %o}R 7] )8 alkaline lysis 4’ &
o] 3} plasmidg 735t Z, Sml¢ LB brothe] #
& HFHA 26T 8BAMEST AFEGF AN 7
39 2.5, solution ] (50mM glucose, 10mM EDTA, 25mM
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Tris-Cl, pH 8.0, 4mg/ml lysozyme) 101§ 7}3+¢) mix%
3 AeoA 5B HARATY. A FHlE solu-
tion I (0.2N NaOH, 1% SDS) 200§ 713}« 7bd 7 4o}
F % ge&do 587 w3, solutionI(3M sodium
acetate, pH 4.8) 150p1& ¥ I vortex¥ ¥ L4 102
ZH uA)EAT 12,000xg(4T)E SET YAEEY F
BEAE ThE wbed) €7]2 5% phenol/chloroform
£ 94 (Sigma Co., St. Louis, MO, USA)& ¥ | vortex@ ¥
TAl 12,000Xg@dT)E S¥ 448 ed F 3592
T} & tubeo] &7]3 F ] 289 cold ethanol 7}314
70Co) A 3087 LAHAYG. 12000xg@dT)E S8
44 el 3ke] DNAE dA|Z2n, DNA pellet 70%
ethanol 2 23] A|H &2 AFAZAIZ F T}A] RNase §
o}(20pg/ml in TE buffer) SOplel zjgaate] 37CHA
1IN S AX G F, loading buffer(0.25% bromophenol

blue, 0.25% xylene cyanol FF, 40%(w/v) sucrose in water)S}
5:18 E§3}o] 08% agarose gel, 0.5X TBE buffer(45SmM
Tris-borate, 1mM EDTA, pH 8.0)8}¢]A 70V, 24| 7591
47195 ¢ th& Etbr & i(1pg/ml in DW)olA I8
% UV transilluminator§ o] 43 #&3% polaroid cam-
eng o] §3te] ARNEY & HA AT

4 I

oM Ay HA AECEZNE 2EEAE UF
# 10239 ti3te] amikacin®] 1659 T Ao thate
44 FAALE AAE A3 Table 2] 4 9} o] bacitracin
(100%), streptomycin(98%), vancomycin(97%), trimethoprim/
sulfamethoxazole(87.2%), tetracycline(84.3%)0] th&tdE =
& AL YRR T, ceftiofun(99%), cefquinone(97.1%)

Table 2. Antimicrobial susceptibility of 102 E coli isolated from piglets with diarrhea

No. of strains(%)

Antimicrobil drugs Porency/dis Resistant Intermediate Susceptible
Amikacin(AN) 10pg 5(4.9) 57(55.9) 40(39.2)
Ampicillin(am) 30ug 78(76.5) 0(0.0) 24(23.5)
Bacitracin(B) 101U 102(100.0) 0(0.0) 0{0.0)
Carbenicillin(CB) 100pg 72(70.6) 0(0.0) 30(29.4)
Cefquinone(CEQ) 10pg 0(0.0) 3(29) 99(97.1)
Ceftiofur(XNL) 30pg 0(0.0) 1(1.0) 101(99.0)
Chloramphenicol(C) 30pg 74(72.5) 5(4.9) 23(22.5)
Colistin(CL) 10pg 4(39) 64(62.7) 34(33.3)
Enrofloxacin(ENR) Spg 43(42.2) 7(6.9) 52(50.9)
Gentamicin(GM) 10pg 56(54.9) 31(30.4) 15(14.7)
Nalidixic acid(NA) 30pg 67(65.7) 7(6.9) 28(27.4)
Neomycin(N) 30pg 69(67.6) 26(25.5) 7(6.9)
Norfloxacin(NOR) 10pg 42(412) 7(6.9) 53(51.9)
Streptomycin(S) 10pg 100(98.0) 1(1.0) 1(1.0)
Tetracycline(Te) 30pg 86(84.3) 11(10.8) 5(4.9)
Eul“’f:‘;‘i‘&%“x‘a”zﬁl ¢(SXT) 23.75ug/1.25pg 89(87.2) 1(1.0) 12(11.8)
Vancomycin(Va) 30pg 99(97.0) 2(2.0) 1(1.0)
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Table 3. Multidrug resistance patterns of 102 E coli isolated from piglets with diarrhea

No. of antibiotic Mulddrug patterns No. of isolates

14 B-Va-$-SXT-Te-AM-C-CB-N-NA-GM-ENR-NOR-AN

13 B-Va-8-SXT-Te-AM-C-CB-N-NA-GM-ENR-NOR
B-Va-§-SXT-Te-AM-C-CB-N-NA-ENR-NOR-AN

12 B-Va-§-SXT-Te-AM-C-CB-N-NA-ENR-NOR
B-Va-§-SXT-Te-AM-CB-N-NA-GM-ENR-NOR
B-Va-§-8XT-Te-AM-C-CB-N-GM-ENR-NOR
B-Va-§-SXT-Te-AM-C-N-NA-GM-ENR-NOR

11 B-Va-§-SXT-Te-AM-C-CB-N-NA-GM
B-Va-§-SXT-Te-AM-C-CB-NA-GM-ENR
B-Va-§-SXT-Te-AM-CB-N-NA-ENR-NOR
B-Va-§-SXT-Te-AM-C-CB-N-NA-GM-CL
B-Va-§-SXT-Te-C-N-NA-GM-ENR-NOR
B-V2-5-Te-AM-CB-N-NA-GM-ENR-NOR

10 B-Va-S-SXT-Te-AM-C-CB-N-NA
B-Va-§-SXT-AM-C-CB-N-NA-GM
B-Va-S-SXT-Te-AM-CB-N-NA-GM
B-Va-§-SXT-Te-AM-C-CB-NA-GM
B-Va-§-SXT-Te-C-N-NA-ENR-NOR
B-Va-§-SXT-AM-C-CB-NA-ENR-NOR
B-Va-$-SXT-Te-AM-C-N-NA-CL
B-Va-$-SXT-Te-AM-C-CB-NA-CL

9 B-Va-$-SXT-Te-C-N-NA-GM
B-Va-§-SXT-Te-AM-C-CB-N
B-Va-§-SXT-Te-AM-C-CB-GM
B-Va-§-SXT-Te-AM-C-CB-NA
B-Va-S-SXT-AM-C-CB-N-NA
B-Va-§-SXT-Te-AM-CB-GM-CL
B-Va-§-Te-AM-C-CB-N-NA

8 B-Va-§-SXT-Te-AM-C-CB
B-Va-§-SXT-Te-C-CB-N
B-Va-§-SXT-Te-C-NA-GM
B-Va-§-SXT-Te-AM-CB-N
B-Va-$-SXT-Te-AM-C-N
B-§-SXT-AM-C-CB-N-GM
B-Va-§-SXT-AM-CB-NA-GM
B-Va-§-SXT-Te-AM-CB-NA
B-Va-§-Te-AM-C-CB-N

7 B-Va-§-SXT-Te-AM-N
B-Va-§-SXT-Te-AM-CB

B-Va-§-8XT-Te-C-NA

B-Va-§-AM-C-CB-NA

B-Va-§-SXT-Te-N-GM

B-Va-§-SXT-C-NA-CL

6 B-Va-§-SXT-Te-N
B-VA-S-SXT-Te-C
B-Va-$-Te-N-GM
B-Va-$-SXT-N-GM
B-Va-§-SXT-Te-GM
B-Va-§-Te-AM-GM

5 B-Va-$-SXT-GM
B-Va-§-SXT-N
B-§-Te-C-N
B-Va-S-SXT-NA

4 B-Va-S-GM
B-Va-Te-C

3 B-Va-§

»—Am»—-»—4>—;—-r-—t-dn—'o—ls—d»—t»—l»—ﬂHHHHNHMHHHHHHHwH»&HNNmNHHHMHNHN»—-»—-HNNAHHN\]HEdk

2 B-Va

Abbrevadons : Sec in Table 2.
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o dtde &2 #5AE YehiA R, norfloxacin(51.9
%), enrofloxacin(50.9%) theld: FE5%9 ZAFAL U
BT A OA 127 F BF 294 oj e didiy
WAE JehdA R, 8F oY FAd dgtde 195
(77.5%)7t W& Jet AT £ 139540 tf3te o)
A& Udehdie o571 205:(196%)2 718 =3, 9%
Ao disted & 125+(11.8%), 12 R 1194 o) 3] 4
£ Yehle 257 47 115:(108%)¢] €22 ey
t}(Table 3).

BS4 RUKL B g BFFAN AHHE A5
FAR BAFEE 2AE] A48 ol FAA
E0] 3¢l primerE Genebanko A A& FHE o] &3}
AA8A L 0| E primerE 0| §381o] STad} LT 54 #
ANE ZZ3 A3, 165bps} 417bp 2 7)¢] STa ¥ LT
FAA7 FEH A Fig 1). AA AEAA B @ B
F 10279 tated LT ¢ STa §32¢) 2¥E PCR 7]
B & o] §3te] AR A 2AIEFF STa FAARE
Feeta Qe A 173(16.6%)A 1, STash LT 443
g EAd St 1 Y FE UIF108B)R oV LT &
ARere 248D e 7FE QAT

M12345678910MN

Fig 1. Electrophoretic analysis of amplified E coli ST and LT
genes by multiplex PCR. Template DNA was prepared and
the genes were amplified by multiplex PCR as described in
materials and methods. Lane M: Molecular weight marker
(100bp ladder), lane 1: positive control(E coli 0148 : 728, ST,
LT*), lanes 2~4: E coli isolates(ST", LT"), lane 5: negative
control(no template DNA), lanes 6~8: E coli isolates(ST*, LT),
and lanes 9~11: E coli isolates(ST, LT*)

42 REKe] LX: YA EHOEYH 2B B
79 YR 437 BEPE 2A3) 918ko] muliplex
PCR 74 & ol §3fe] Kes%h 987P ME $ARE 33
& 23} 184bps} 350bp 27]¢] K883} 987P M= $-A 7
7t FEYUTHFig 2). AAL AEANA Eel@ BT 102

M 12 3456 7 8 9

350bp =

184bp —

Fig 2. Electrophoretic analysis of amplified £ coli K88 and
987P genes by multiplex PCR. Template DNA was prepared
and the genes were amplified by multiplex PCR as described
in materials and methods. Lane M: Molecular weight marker
(100bp ladder), lane 1: positive control(K88', 987P*), lanes 2~
5: E coli isolates(K88"), lanes 6~8: E coli isolates(K88,
987P"), lane 9 : negative control(no template DNA).

Fof thale] K88 ¢ 987P A9 £ ¥ 2 multiplex PCR
718 & ol &3] 2AIG A BT o|E HE &
Azpe] B¥XE K88 fAA RATFFE7} 18F(178%)2
ZAIE AT, 987P AR ti¥ FAAE BHEL Ye
ZFE S F YA

Plasmid profile ¥ &5 M2 AR AT2A:
AAL AEA EEE AT plasmid PEGFLE
ZAG AT £ 54F(529%)7) plasmid® 433 AN
on, 37)E 125kbo| A B E 1L1kb 71X 2 Thgsigon
383 e plasmid?) £ 1749 A 978 AR 2 v}
3% tH(Table 4). Plasmid®] I7] 2 49 FEL EE
pili 42 Efztde dRdAe A & dAqd
(Table 4).

L.

ol HA A HAre e A4 JHA i
T 9oy 1 AAEFT MAE dAAM AR Fod 9
AA2 FLE ot AT AAF A=A e F2
ggde] 8 4AAY Fu2 4o AT A
FATELE RE EHEEY Fue EAY B
ojJel e EAFE 7M1 Yot A7A Tl
AME o] Ay A8 % 4quE Y& FAYA Fq,
bacterin#} pili& o] &3 vaccined] | = Be A
7t AgE gElE EF3L AFNAE FESFY
A Mg B2 AR g F£ YT vt &
3 gAY oy HE4L FAA AF, WAFY &9
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Table 4. The relationship between plasmid profiles and genes encoding enterotoxin and pili in Escherichia coli isolated from pig-

lets with diarrhea
No. Size of plasmids(Kb)  Enterotoxin Pili No. Size of plasmids(Kb) Enterotoxin  Pili
I1 ST 1I-12 6.6
14 ST, LT K88* II-13 27
15 Kss8* II-14 ST K88*
I-6 K88* 1I-15 59
1.7 125 K8s* 19 27
19 125, 5.3 1123 125, 4.4
I-11 ST II-25 K88*
I-14 K88* 1126 18
117 ST, LT K88" 1127 3.3
I-18 ST, LT K88" 11-28 53
122 125, 3.5, 2.2 1I-29 125, 3.8, 3.2
I-24 125, 3.8 1I-30 52,35
I-25 125, 3.8 k88" 1I-33 125, 2.5
I-26 125, 41, 2.4 1I-34 4.0 ST, LT*
1-27 125, 3.3, 2.6, 2.3 ST 1I-35 44 ST
1-28 ST* 11-36 37,12 ST
1.32 38 ST, LT K88* 11-39 125, 4.0 ST*
1-33 ST, LT 1140 35 ST K88*
1-34 4.1 1I-41 44 ST, LT
I1-35 125, 3.8 1I-42 53,11 ST, LT” K88*
1-36 K88* 11-43 34 ST
1-37 41,29,19 I1-44 6.6
138 38 w5 e 4326
1-39 53,3827, 14 ST 11-46 94, 44, 28,22, 16
141 125, 4.1 11-48 17 ST K88*
1-42 125, 44, 2.3 1149 ST K88"
II-2 125, 44, 39 11-50 17 ST, LT* K88*
11-3 125 1I-51 59
114 ST 1153 23 ST
II-6 125 ST', LT* K88* II-55 88,29 ST
117 125, 3.8, 2.1 ST* I1-56 44,32
11-8 2.3 ST 1I-57 5.9
119 125, 44 I1-59 59, 44, 4.0, 32
II-11 44 23 11-60 125, 82, 5.7, 49, 40, 3.1 ST, LT
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FTOoE 4% AE, ¢H SAEY AN T} 2L
FFRAYH EAYL fusta A 2y 2l gig
FEO A F4A B4 2AATE Wol £YH9
gou A7 Ao metx qFH A& el
AL EF BELAH vaccined] 7jEE A 4
Eo] AA3te 78 WIA AAEY £2Y ddd F
T 2AL ol FofA ok Aoz AZHe B d7d
AE 2 AA AEGA Rl B3TE FAA 25
A& 2AEG D, o] TFEY YWUA AREY HA
A% 4 plasmid ¥ 2 & ZASATH T ¥ %A
WSS 197080 Zof A7z 99 FelAM 4
AL AECRRE FE hFFS 7F tetracycline, strep-
tomycin, penicillin 5o A &4, nalidixic acid, ampicillin,
cephalothin, kanamycin, chloramphenicole] Z+4& ek
o FAFFY F 70%7} 8F9 FAYAF 34
ol 49 ofAlo] thated A g4 YERIATH 1980
o A dddA ReEg dAFY S pen-
icillin, erythromycin, tetracycline, streptomycine] o3t &
& 34 L, gentamicin, kanamycindl] tj3ly ¥ 7
A€ JehRQTe. 1990t Fubo] sixlolA Bl
7T & cefoperazone, amikacin, cefotaxin, polymyxin %
of g&dq =& 744 L, clindamycin, erythromycin, Tri-
ple sulfa, doxycycline, streptomycin, tetracyclineo] o 3}o}
S AFAL YA ol 2HEL E ETF
Az wims g do] A F4L dAH 22 fAb
dgoy A&Aoz oA WAL Yehls #FE0]
7183 &g & & Ak HA Fld FAE
HY 94 AgAAE B94 dAT 2ol $4A
A4S U= R Z Ko} antibiotic resistance gene
o] WA, MW AT LR MZ o] F 3t TA Y
A4 37 3748 Ae2 AREDS

ggde] Wddd foqse AREF MY Fad
olate] el FE 241 ST LTS &4.& WHO'Y 7]
Zof we}A ST A-¢ infant mouse assay Y&, LTS 7
9-+ GM,-ganalioside ELISA & A}-8349 $to}. 22y
STE 9§ infant mouse assay Y& bioactivityg 7}3 3
ELES AEY + AdE FEE AL QU Alg
A YA EAZES WEHT QoM £ AHdA
£ U7ax 4143 multiplex PCR 71 & 0] 4314 of
E FA2E AEgoEA Y e 7HE &
Atk o] 7|HE ol &3t AR 23, £ F 102F

% enterotoxin £+ fimbrial adhesin gene@ XY FFE
353%, STa fr AAE $F¥ F5FE 275%, LT A E
#H8 FFE 108%2 o] 23 VET-RPLA ¥ ¥ cho-
lera $YFL o] 8§ FHgd I8 H2dy o
genotyped] 9| EFZARGE g Aol YN
th ol & Aol = HAEH WP o] f3t=d wE ¥
Bolut g9 b5, AEY A%, FAEF FHA R
Ao wpg o] Fo g AR AlREY

ggzol BX3e AR B9 FH g zAle
AEZYY 7 gt 7|Ud, &, T, AHE §9 4
YTE o] 83t $FYT LAY S o] B3oq 4
A&te stk oy o g B EE AR, T YR
A 5ol Wt Aol yerd & 7] WEd £ AY
M PCR 7|9 & o] &3t o] FAA EAE &
Ao ZH 0|59 R¥E 2AnA AT 58
T S o] 85l FAE HEYAY BEFEH
v 2 Z3} K88 HH&E FABIH &1t 987P Bfr&
E Aolg ez AU JF Bl gsd HA
AEo| Al K88, 987P H &2 22t 19.1%, 1.1%E, 987P
BfgodA £ A8 239 e ZolE YN
oy 02, g2 EFE 59 ofe] BaEL vy
£ dof FAg 238 Jehi Rtk 22y Wilson et af
Zo) HA} A 2HE tF T RAIG K88 BH&E
72%, Nagy et al "o} ZAME K88 B &8 61%E B 4
de dxude g4 A Jetgth 71E9 B 9
3H o]+ F4 @ T} 2 fimbrial antigen2 N A AE<] A
AHE FEA e o T o] e WY, o ¥
AE HAFE Vel E FolME #dA0] AL Ao
2 ¢4 Yo @8 A 579 YA fimbrial
adhesinZ 987P geneg 7} Ho] H{dn e AR
ey 2 489 Ao AiHE 498 YU
o RAEY] HALd BAE I LY REAA o At
Ao K88o] 32 B¥a1 e Ao 4g. F
2 $o}z] HAld #jdte Ao ¢ K997}t HA
i AATFAAE 121% EAFAGE Bad gsio
e OAQ SdoAM HEI} o] Fo|Aot ¥ Aoz 4
Zte )

dubA o 2 plasmid: oFA WA, AEA F B4 A
A59 Yo #AdE FAAE T e AL
2 g4 St 53] ¥|nF 277}  plasmide 35
Z, pili 59 WYY AR FH2E 3t e A
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22 geiA Ut a8y & A E o ¥ 4dd
A7t A EA dedA Gted oA e Y EE
AUNAAN AT 47 o] T A% Ao A
2HY o] FEd gt Ful FAHY 77 Y
Hojof & Hoz Azdn.

i B

T A AESZEE 2YFAY AT 102549
st g7 A e AL FELG AR FHE #
X o plasmid profile& ZA}3t§Ith o] £l tha ¥
A Z5A AAE 42 B3 bacitracin(100%), strep-
tomycin(98%), vancomycin(97%), trimethoprim/sulfamthoxazole
(87.2%), tetracycline(84.3%)ll tidly ¥ A4 & e
W ubE ceftiofur(99%), cefquinone(97.1%)d] el & =
& #FAE YEidTh B #EF BF 1A o4
o Aol 3t WAEE Yehiied e &F
7t oAl oA A& vebo] AR WAdol 718t
A& BAFT

A52 9 ARY HA4e BH43E multiplex PCR
2 ZAMg A3} STa gene, STa%} LT gene, K88 gene B
&& 27} 16.6%, 10.8%, 17.8% Fo.™ 987P gened B+
& #5e Ux FEHA gt g2 FY A
o Aol #EE diA TS £F & ST Ks8| F¢ A
o2 Az}, Plasmid B4 34-& A 23 plasmid
9 =A7)E 125kb~11kbE THFFHOH FF Hf3tn
e plasmid®] % 197022 g3 A FHEL R
AE fAR B4 3} plasmid profiled] 3% &8
Ae #3254 ggoy 3 344 A4 f43 &
dalo olo g A= A7t Yasdthn A4E
t}.
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