DU HNC X 2 K HRRGE O s3EmME B KU
HEiE D RS L NIV TOFHBIRRIZT DN T

[FEFEC

FEMAPE BB WIESE M (T 185-8511  HUATHREI 31l & 1-15-1)

1. (OIS

B APIEROM I, FKEORYYEDOBET
Bt LTHEARAIRTH ST, SHPENHIC
B1F 2 AR O LB I K ORIz S L Tn
%, PRI, FEITHT 2WE R I T B A
OFBUL, HBFIHEH X N2 B HPTEREOARD
DR TFIZOELn 2B Zhnd b, 72, N
PEABES L bR a2 &, BRENTLTA
28R L, R E OPIRSERRI B & RIZ T
R d 5, ZOEE»E, BPHPTFEEO Y 2
2 @il 5 K ORKE AT 2 AR O ) 2 &
EENL, ERSRIC R EEREE ST, 20
BATIZ & 72 > TIPSR O il T 3 SR B o0 76
Bl KO0 RIETREIZ DWW T ORI 22/
AR EER S,

R OFAM RO 512k v, S hz
PRSI 3 B0k & RS, 2 DS o bR
W2 BN S A B aREME S B B . RREIC
YEL U 7 R AN 33 B iR s 25 & i %
Eh, tetBIETIZEBT F 59421 VR(TCs)
AN BMEL Eicabns [5]l. —HT,
MR 5 72 B BRCEAN X 2 it % s 3 3t
PDGEESEN TS, HiEOREIZXD,
fili I & 7= SR DAS 0 SR 0 S Al 3 53 4R &
NATREMEN BB [4], ZDZEn 5, HFEHED
i FH SV FH o b A3 SR AN 1 D 75 A 12 B E§ s
ZaMiEi¢ % B, it EE ARG L 2D
3%, Zho6DMMEEREIZOWTIE, 7L

19

TELLOPEBENFREIN TN B Y, PEEHHO
BB TH B EIEL XL TOBEIZHT 5 KR4
AR

KGN, REOENMESE L U CHER IS
ML TWB728, SN EPRESEGSHIC Xk 28R
JEAMBEEEE LTikbhTnb, —HT, W
JRE A A4 2 KGRI THZ &% FBE T 5K
HIEDHKTH D, VMiEEHRONRE LD, Z
DB 6, KEHRAWE O AIRZ A,
HHE (JVARM) [18] 2 &8 7L< DEIZH WV
THEEETN TS, 5ol JVARM 12 & - T
ENFKHEHRAGE 2 TS, PIEIROMH
DRI L NIV T DR Fs & O ALt PE DB
B2 5B DOWTHRET L2 Ic DO TlREG T
%

2. EIRICHT 2REBEHRKBREONEER
R

KIGRRE X EPE IS B O TEET 520 %
WO —D2TH D, ZORFIFHFIIKZ W,
ZD7®, bHREN IO TR & #I0hE & 3
YRS KGRI TS, Flal, KIGEE
DR HI & U 7= PIRSEMAHIC & 2 Lo
BaMSZexHME LT, WaHERAWROHE
A&zt 2@ L7z [6].

HEERBRRRIE, P 13 ~ 15 SR IS AE O R E R
Pt A AT 20 & ORPERE 12 & 0 KIGEE £ 72130k
AT DG K 2 P00 & R2 I & M7= DAL
fr & 0 oy e h7z KRIEE (s 57 8k, IR
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18 #k) & L7, HEAIRSZMERARIE, 7rESY
v (ABPC), 77V VY (CEZ), Yk Fu=2
ML w4 vy DSM), -4 (KM),
rva<w4vy (GM), 2Y 2+ (CL), 7 ua
FL7x=3—-) (CP), AFv T bIH 42
v (OTC), ¥a¥~<4+ v (BCM), +V Y2
2 (NA), =vurguf¥ vy (ERFX), tV
X b 7Y 4 (TMP) Oz 12 #AlI2oW T, CLSI
FEUE P I HEL U 72 FE RSP AR A BRER 1S & 0 it L
77,

FERE LT, OTCIZxtd 2itEE 2R & & <
(78.3%), > T DSM (70.3%), ABPC (49.1%)
DIEIZEWITERER L (1), ZHb L
D TCs, 73I/77V)2Y FR (AGs) BLD
«\“w) Y% (PCs) #HANZ, Wi & MG

YUEDE —UGRIEETH 1, HifEAZ W [19],
ZDZ L5, BRI OEAEZ I IE

B UOBINIEDO M N & 5 22200 F B A 8 <
REtX T3 EExr6N03,

%72, Kijima 5 [12] D& & 5 {lHEHk
PROIEFIMMPER & el L 228 Z 5, 4Tid BCM

K3 BINTERED, PSR CHERICE 2 5 72,
L7=h->T, WEDEHEHBE L2 PiERo
FIZ & B BINER, CP & & oM ERIRICHH X
T ONHEF % & O AR 2 AN 3 B E R A
FREXBETOWBEZERRBE I N,

F 7z, HERRR & RHRBR Ot % ik 3 5
&, CLTIRRHRMSERISE L (45 12.1%,
K 5 35.6%), CEZ TI3A-HIREEBERISE 2 - 72
(15.5%, 4.2%)., HAEIZH T, CLIFFITHN
H%W@ﬁﬂiizﬁ% < [17], %7, CEZZF DA

IZKBINTVWBZ L6, ljEHEE 0 CLabock
O CEZ Dtk E D@V, FhFhOHE[IC
VB A O IR E TR L W5 Z & zfi
N XNz,

& 512, PCRIZ &K D BFEOWRIEMEIS T (stxl,
stx2, stx2e, hiyA, eaeA) DIFAIRI % P L 7-
FESL, BKHIOR 118 kP 61 #R2% strZe & FIZIRA S

EEmREAM KGR (STEC) T D, non
STEC (57 #k) 12k~ T, CL & ERFXIZxt¥ 3

ML ED > 72 —F T, FHFK57#rb 18
Bk stel & FI2RHE 45 STEC TH b, FHik

ZER< 11 AT, BKTIRMEAL 222 TOIHEHNC STEC IZ1X, hlyA (11 KR), eaeA (13 %K) %A
K1 HHEHRKIG R O3 ANEZ
MIC (mg/L) AR MPERREC (%)
{HaASERA ! K4 Vb o3 s %
<01250125025 05 1 2 4 8 16 32 64 128 256 512 >512 (mg/L) (n=175) (n=57) (n=118)

ABPC 1 36913 3 3 2 27 53 32" 86(9.1) 34 (586" 52 (44.)™
CEZ 65 52 31 12 1 7 5 32Y  14(80) 9(155)* 5(4.2)*
DSM 102 6 5 5 918 31 16 21 329 123(70.3) 44 (758" 79 (66.9)™"
KM 126819 4 1 1 8 8 37 64" 56(32.0) 22(37.9" 34 (28.8)"
GM 1 4 8 4 2 2 2 1 8 7 2 16Y  22(126) 5(86) 17 (144
CL 22 49 55 5 25 18 1 29 49 (28.0) 7 (12.D)** 42 (35.6)*
CP 14 44 41 5 9 9 %5 17 5 32" 71(406) 20 (35.1)** 51 (43.2)**
0TC 1 12 6 1 115 100 17 4 169 137(783) 42 (724)™ 95 (80.5)™
BCM 469 88 4 702 1289 10(53) 1(L7)  9(76*
NA 4425 5 7 6 5 113 28 649 58(33.1) 17 (293 41 (34D
ERFX 12 9 15 8 4 7 6 8 4 2 4 20 (114) 6(103)** 14 (11.9)*
TMP 1 1 16 4035 4 5 2 2 69 1289 69 (39.4) 18 (31.6)** 51 (43.2)*
o PR AR 2R 2 OWE B o 7=

VCLSLIck s TEEXINZTL— oKL Vb
O WM RE SN T L -2 KL Vb
*** Kijima &5 [12] 12

& o TG S M (@RS O & OFRE

2O N TNBZ EERT (1 P<0.05 *: P<0.01)
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FTEAMMNEEN TR, ThEORELERTF &
HANMIED 576 & DBEIZRD Sk h o7, —
Mz, WTIddEE2AxD, STEC &I & 59%0%
(M 7 £) & Non-STEC i34 & 5 7% (i)
T, BRERPKRES BELZLPHMeoNTEH
D [16], ZhFNORERIIHT 2 FHA ORI
MERML TS Z ERRBEENT,

DEoZ s, KGREDHEREZBHNE L
PURBEOMHIE, REMMEREDREREZT LT,
B0 A ¢ B HEAIMPE R OIS Kk & < B 5L
TWBZENHE N T ST, £72, HkIYR
WRVER 713, 2 ORIREDENEE L S5 %
KThsreEiohs,

3. IRBAHRKEED CP MMHDOHIFICH
(7 5 HifittE DRI 5

CPRIA AR PLERTBZ 25,
BYHEER L U TEESTT TIASHHINT
W7z, F0%, CPIZAICH L THAERBERIL
EEDREMER#5E/LITZEAHLENELRD
[20], HA[ETIE 1998 4F-12 B FHEIYI K 5 fili
HohiEEhTng, LrLhans, WEOHRE
12 & DS R T S R R
N, BOWEEIED 5Nz [6], 22T, CP
LIS o sEHIoFH A, CP it KGR O R B 6 &
ORI I TBIC OV, it 5 %

DNCEREAFERMEL 72 (7],

BE (6] Ttk X M=mE& 04k XK O HIk
KR 175 B (CP i1 71 ¥k 4 & OV =2 % 104
) #FERRE Lz, HElkkick LT, CLSI
PEUEICHERL U 22 R AFIAIC K D 7 2 =
a—-0fH (7uryz=a—)L (FFC) B XU'F
7V 7 x=a—) (TP)) I/ 282 W% #H4&
L7z, ZOKE, FFC 5 LU TP IZiMEE /R L 72
Bz hg CPICREMEA R L2 &2 b,
FFC X TP O X O CP i AR 13 A1 R &
NTOBAEEMENRE XN, 5612, FFC K
KO TP OAEHERREIZAF (89 0.90) IZHAIK (89
11.2t) TEWZ & [17], %7z, CPHILFZ O
FEEHRAE R (FREEAIE) O CP fitE# 0
BREED, K (27.1% — 22.3%) Tid4F (16.6% —
3.1%) IZHNRThXWZ e, 6 [11, 12], CPiit
PEDBEIU K 2 &M ED B 513, 412 T
ETRENZ EDPRE N,

%72, PCRIZ & 0 Bk CP M EIE T (catl,
cat2, emlA, flo) ML= 24, 4 H¥ECP
Mt ERR Tl cat (90.0%) , FRHHRAK Tl catl (54.9%)
& emlA (39.2%) MEEIZEHoN (£2), Z
15 CPINMEEIEFIRARRITIERARRIZILN, 7
ik ¥k <12 ABPC, DSM, OTC ¥ & U"TMP i
LT, KRR TIZDSM B X U'TMP IZA &
ICRWVINERER L2 (R3),

X612, 79214V FrayORERE

K2 WidE» 5ok E = KIGTE O CPIMPEMR 35 & O'CPIE&SZPERR IS 35 1) % B FECPIli 4

R T ORA RN
— CPilftEFk (n=71) _ CPRESZIERR (n=104) _

it IZS &l it JK &at
catl 16 24 40 1 2 3
cmlA 1 15 16 0 0 0
catl and cmlA 1 2 3 0 0 0
catl, cat2, and cmlIA 0 2 2 0 0 0
catl and flo 1 0 1 0 0 0
cat2 and cmlA 0 1 1 0 0 0
cat2 and flo 0 1 1 0 0 0
flo 1 0 1 0 0 0
— 0 6 6 36 65 101
a & 20 51 71 37 67 104
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R3 &L O 7S A KNG O CPI IR T RA R I K OFEIRARRIC I 1) % S REHUR RIS

T B

Mt &g FHRRR (%) FKEH KB (%)
SEH catl(n=19)  None(n=36)  catl(n=30) cmlA(n=20) None (n=71)
ABPC 89.5Y 41.7" 50.0 45.0 40.8
DSM 100” 63.9" 76.7° 95.0” 54.9 9
0TC 94.79 61.19 93.3 85.0 74.6
TMP 68.4° 13.9” 56.7° 70.07 29.6 "9

O CP PR TR I K OIERAEMR E OIERIZ XD, HIEERD b hziitth#

(" P<0.01; “ P<0.05)

ATz e T A, CPiittEE(E T IRE K (75.0%)
TIRARR (234%) XD ZL<@BYH SNz, PCR-
mapping 12k, ECOIZFA1A4VFrasN
IZAGs #AIL LIETMP (BX U4 b 7Y
2 (OMP)) % 721385 DHAN 3§ B itk & (s
ThRt ch7z (F4BKU5),
ZDZEND6, AGs # Al X iZ TMP (X iZ
OMP) DOffif, 4-Ti3 & 512 PCs X TCs A
ORI & 2 53EREH CP it KM o H I
NHHL TWB Z EARBE SNz, LR -T,
BEUKICE T 5 CP AP IEH%O CPiMtED#E
Frizid, FEREOFEAOEHIC K 2382 mE N

A, AvFrurya iz ks HiESES LTy
EIOND,

4. FIBEOFERICK 3 TEMES LU
4 ¥ R SRR KRR D2
RIFTEBLANIOEE

JVARM T2, B350 5 0 &Rl O FREUR 2,
FRGCB 5% 6 HRE OB HPIESE OB
FRDUC DWW TH D FAENEEE N T D
(1], F72, &&MEO > bEWHPIEREO MR
Pid ZVDIRKTH B [19], 22T, #KY

x4 FHROCPHIMEE T RAKRIBFRIZE T 54 v 7270y OaMmikis KO s 4 — >~

CP fif ¥ 3&{ s+ AR (kb) Mt VEE ST i S & —
1.0 @) aadAl (2) ABPC-DSM-OTC (2)
aadA2 (2) ABPC-DSM-OTC-TMP (2)
1.6 (4) dhfrl and aadAl (3) ABPC -DSM-OTC-TMP (3)
catl (17) dhfrXVII and aadA2 (1) DSM-OTC-TMP (1)
1.9 (@) dnfrXII and aadA2 (4) ABPC -DSM-OTC-TMP (4)
24 Q) dnfrl and catl (1) DSM-OTC-TMP (1)
1.6and 1.9 (1) dhfrl, aadA1, dhfrXII, and aadA2 (1) ABPC -DSM-OTC-TMP (1)
— @3 —@® ABPC-DSM (1)
ABPC -DSM-OTC (2)
cemlA (1) 3.0Q1) dhfrl, aadAl, and cmiA (1) ABPC -DSM-OTC-TMP (1)
catl and emlA (1) — @ —Q ABPC -DSM-OTC-TMP (1)
catl and flo (1) 1.0 (1) aadAl (1) ABPC -DSM-OTC (1)
flo (1) 1.0 (1) aadAl (1) ABPC -DSM-OTC (1)

() NOBFEEBERT

a) aadAl B &V aadA2 3 A VT A ¥ VINHEIE T, dhfrl, dhfrXIT 36 KO dhfriXVITIZ A b 7Y AMSEIET 28§



JEREFIED, B35 v ~OL T ORZEMME s & UL ED R, 30 (2008)

x5 KHROCPIMEBEIA T IREKBGRICK T 24 ¥ 7 70 ¥ Okl KO S & — >

23

CP fit Pz 1 A ZEREIS (kb) i P - it s 5 — v
DSM (1)
OTC (1)
DSM-OTC (1)
1.0 9) aadAl (9) DSM-OTC-TMP (2)
ABPC -DSM-OTC (1)
ABPC -TMP (1)
ABPC -DSM-OTC-TMP (2)
dhfrl and aadA1 (1) ABPC -DSM-OTC-TMP (1)
1.6 (3) dhfrVII and aadA1 (1) ABPC -DSM-OTC-TMP (1)
catl (26) dhfrXVII and aadA2 (1) ABPC -DSM-OTC-TMP (1)
OTC-TMP (1)
ABPC -OTC-TMP (1)
1.9 @) dhfrXII and aadA2 (4)
DSM-OTC-TMP (1)
ABPC -DSM-OTC-TMP (1)
1.0and 1.6 ) aadAl, dhfrXVII, and aadAl (2) DSM-OTC-TMP (2)
OTC (3)
DSM-OTC (1)
—©® —®
ABPC -DSM-OTC (3)
ABPC -DSM-OTC-TMP (1)
ABPC-DSM (1)
0.5 (2) — @2
DSM-OTC (1)
DSM-OTC-TMP (1)
aadAl (2)
1.0 (3) ABPC -DSM-OTC-TMP (1)
dhfrXII (1) DSM-OTC-TMP (1)
1.6 (1) dhfrl and aadAI (1) ABPC -DSM-OTC-TMP (1)
cmlA (15)
DSM-TMP (1)
1.9 (6) dhfrXII and aadA2 (6) DSM-OTC-TMP (4)
ABPC -DSM-OTC-TMP (1)
ABPC-DSM (1)
—© — 0 DSM-OTC (1)
ABPC -DSM-OTC-TMP (1)
OTC (1)
catl and cmlA (2) —© — ()
DSM-OTC (1)
catl, cat2, and cmiA (2) 1.9 2) dhfrXII and aadA2 (2) ABPC -DSM-OTC-TMP (2)
cat2 and emlA (1) 1.9 Q) dhfrXII and aadA2 (1) ABPC -DSM-OTC-TMP (1)
cat2 and flo (1) 1.9 (1) dhfrXII and aadA2 (1) ABPC -DSM-OTC-TMP (1)

() NOBFEIHEE RS

Y aadAl ¥ LU aadA2 1 ANV T A U VIR T, dhfrl, dhfrVIL dhfrXIT 3 K00 dhfiX VI A4 7)) Afit s 7 2R
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IZF 1 B PRSI A S, 2 OIS RS L
AL D HEFPER O 2340 12 KT HBIZ DN TR
L (9],

PRI, P 13 -~ 16 IS HERIKIC
Ked B FERERIA R 545 #k& U 7z SEAIRESZ AR
13, CLSI FEHEG: IZHERL L 7= FE KB A Bk 1 &
», ABPC, DSM, OTC, KM, TMP ® 5 ##iiz
UTERBL 7=,

JEEC B0 B PSR O M FHEO K % B & D
MR, P e 1HEAL RICRBE I THEK
HIRORRIE 189 ¥k (34.7%) Td 1, TCs HAl (66
Bk, 12.1%), PCs3E Al (34 ¥k, 6.2%), TMP (X
i3 OMP) +#L7 7% (ST) &4l (334K, 6.1%),
RNYUAR=ZvyvTast v+ (Yekno) 2
FLTbvA Ty (PS) BAA (22 Bk, 4.0%)
BEICHH XA TV, 72, 356 ¥k (65.3%)
DSPURSESE FRE D 20 KA & 0Bk X 7z,

ZN o OPIFESEMS RIS T, SEHIER
B SSEFNOREBRET &2, AR MG L
TAER AR 61ZGE L 7z, SEANJEREERE & iR L 72
LA, BRIHIRBRUZINT, X 7z 3A]
& AR D IEAN KT B it ERD EF15ED 6
N, 0O EARIMRFHEOEAOMHNIC & 5 HE
EDEREWZEDBHEN LB Sz, ThETD
BAIC KD, {dREEE R RN O S A O
13, RO PIRIEDENIGEREIZ IG5 Z &
BAENE ENTNS [2], SHIOREGL LD

(il

PAERERIE, ZOEL L OREEERA LHT S
LDTHB, ZThoDZer»s, PEFRMHIZK
% 3ZFEMMED R BUL,  SEANHER O 730 12 B A
RIFTEELERLEEZELONS,

72, REOIEAN T Bl RIE TR
IZD0WT, KA DOEFEBII BT SR L
K OZAINED AR A IS EL 72, ThE
TOMEIZELD, TCsHADMAA KM & LT
TMP 125§ 202 IR L T3 Z & 2RE X
hTw3 [8]. SMOFHATIE, TCsHKHIRTER
T, ABPC ¥ X U DSM (Zxt3 B it | 5H-»
RBHoNTED, 72, OTC-ABPC ittt & O
OTC-DSM Tiit Pk D Jhiiif P % 7 kR D Jhag 23, JE
BRI HERT, TCs HAIRBH T LA L T2
e (£7), ABPC X0 DSM (244 5 itk
& TCs A FHIC & 0 HER ST 3 ol gk
AIRIE X N7z, ARk, PSEIAAIRBRIZ VT
OTC % K UKMIZH§ BittEs LA L TE D,
Zh 5 O % & iE (ABPC-OTC, DSM-
OTC, ABPC-KM, DSM-KM fit?h) #/R$#ka kb
RO LRHEAD SN &5, PSHELD A
12k % OTC %6 XU KM it 0 HE IR R < h
720

— 5T, PCs3EAIZFEEFIZ 55T ABPC-OTC
fif M, &7z, ST & AIZ&FERFIC 50T TMP-OTC
¥ & OVTMP-KM i P o Sh i P 28 & e R 12 38 0
EN=EDD, ThoDRBRIZH TS OTC X

&6 STEPUEAH & T 72 BRER K B O SRR R

MR LU0V 2 7 M (95% fEHEPR A )

PR SRR TR
AT ABPC DSM 0TC KM TMP
el 36.4% 69.7% 83.3% 24.2% 34.8%
TCs SAI =66) | wov(1142.41) 158(130-1.93) 138%(1201.58) 1.69%(103278) 1.61°(110-2.37)
el 38.2% 58.8% 73.5% 14.7% 38.2%
PCsHEAI (0=34)  § 76+1100270) 133 (0981.81) 122 (0.98151)  1.03 (044240) 177" (1.10-2.83)
ST B3 (o33 27.3% 42.4% 69.7% 21.2% 45.5%
Sl (0= 125 (0.692.25) 096 (0.64-1.46) 115 (0.91-147) 148 (0.733.00)  2.10*(1.38:3.21)
50.0% 77.3% 77.3% 31.8% 22.7%
AH (n=
PSR 0=22)  )ogv (144362 175%(136226) 128" (LOLLE3) 2.22%(1L15431)  1.05 (047-233)
JERH (0-356) 21.9% 44.1% 60.4% 14.3% 21.6%

FIERBIE L OMKIZ LD, AR (95% SHIRAO T/ 1AM DEFRBEHE) 1@V A2 IERT

Y22 = BB T DI MR FERB R I T iR
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K7 BIEHRGERE & IR TR B B H M & 7R 9 AR S5 Amik

25

s s HE A R SRR %)
PR SEZE TR
ABPC-DSM ABPC-OTC ABPC-KM ABPC-TMP
PCs #7l (n = 34) 11 (32.4) 12 35.3) * 2 (5.9) 5 (14.7)
JERE  (n=356) 69 (19.4) 65 (18.3) 20 (5.6) 38 (10.7)
it N (%
B RS it & 75 BB ()
OTC-ABPC OTC-DSM OTC-KM OTC-TMP
TCs #7l (n = 66) 24 (36.4)** 42 (63.6)** 16 (24.2) * 22 (33.3)**
JERTZ  (n=356) 65 (18.3) 120 (33.7) 42 (11.8) 63 (17.7)
et s i & R AREC %)
PR SR FE IR
TMP-ABPC TMP-DSM TMP-OTC TMP-KM
ST &l (n=33) 6 (18.2) 9 (27.3) 14 (42.4)** 7212 *
JEZRTE (n=356) 38 (10.7) 53 (14.9) 63 (17.7) 26 (7.3)
Hefit k&R %
e Rk W & 775 BB )
ABPC-OTC DSM-OTC  ABPC-KM DSM-KM  ABPC-TMP DSM-TMP
PS BiA Al (n=22) 10 (45.5)** 16 (72.7)** 5@2.7) % 6 (27.3) * 4 (18.2) 4 (18.2)
JERTE (n=356) 65 (18.3) 120 (33.7) 20 (5.6) 40 (11.2) 38 (10.7) 53 (14.9)

R JERBIICHANTHEBISE W AR Y (F P<0.05, ** P<0.01)

KM (2349 B RO EFIZEED &5k r - 7=, TW5,

MG, HEHSEAN 3 2t PEAEIRE S Z
LickpplxrZEhd [4], 50, PCs AL
X STAAIDZBERETIE, B & 234 L FR
#D ABPC % TMP (253 5 fif 12 A% 50% LA T &
K<, 202 &P HEROFEEZHIRL T
WM S B,

PloZ lrs, MMEOMMAIL, &ttt
SUOHMHEORTEZ T LT, BEG L ~ILOZEAN
MR DI EE RIEL TWBZENHLE N E
Bolz, F72, IEIROFEOH P L OIEE L,
RN BHEANI L > THRE > TWD Z EHRE
S hiz,

5. BbWIC

BER2 S, BIPIRHEOMITIZ & 2 BN,
SEANMER O FEBL I K O Z 8 % RIE§EHE
ERERLEFEI N TS, RS, SRIOKHEIE,
PURESRMIC & 2 28280 3o & SRR PE D 5B A
FEANMVEE D 346125 & % EEIZ DOV TRIEO

WRIF PRI OIEARRZ MEITIE, OISR
DFEFIZ & 2 250D B A < KMt X T
Tzo E72, A VT Uik & O ICRRK$
2 it Ay, CP PR B O MERHZBE 5 L Tn
BTLARBINT, TOZENE, FHEDOHA
MPEDFEBL - MEFHZIE, HEBREOYIEEOMIAIC
EBBINEDEEG L TWBEZELZENS, X 51T,
PURSERTE % 320 72K EH R O $E R 17 0D $ 741
ZW» S, BELLIZBWTHIERFEHIZL S
REMMEDEENRKENZELHS M & 572,
72, MFHISEAI DR T &2 B B RS T ORI
MAEC TSRS R S h, FRE0SEAIOM
FHTEEAEDOMI D EIUZB G- L ThBEeHE LS
na,

— /T, ThE TCOENTOFEMR,S,
FHIC KB BINEO A VRILFIZHW TS, FiE
DAZEVEMAPER 7 O 5340 [13], Mo e &t (3],
WA EIZ K3 RGAOEA [10] 12&D,
MR 2SR B - MERF X T B TREME2VRIE X h
TWb, 72, BHOFEMER» S, FERER
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TEEOFM [14, 15] &, MMESMICHEL KT
THFELTEZLLNS,

BIPIHIHIE SR D ) 2 & GHilli 35 & OSEANN 14 B8 O
VA BN, ATREARR D FEREIEW T — 212k
DWTHEEX NS ZEHNLEE LL, 5k, 240
Yk KOS & & o 22t o A s B A RIE
FTHERFIZOWTH LW B HEN S DFMAEE N
%,

6. #H

AR O 2 &1 T I 72720 2= 50
IR DR A RIEE T 72 & DRRB RALISTRH L £
vg_o

C 3 )

REDF I K UWKA 5 4B X 7= KGR O HEH
ZVEIZOWTHE L2 25, BEMHINT
WEWBDEEDNRE LZIZITETOHFN
T BMPERED, HES IR TE? 5 72 o
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Farm-Level Development of Cross-Resistance and Co-Resistance in Escherichia coli Obtained
from Food-Producing Animals Associated with the Use of Veterinary Drugs

Kazuki HARADA

National Veterinary Assay Laboratory, Ministry of Agriculture, Forestry and Fisheries,
1-15-1 Tokura, Kokubunji, Tokyo 185-8511, Japan

Firstly, the antimicrobial susceptibilities in Escherichia coli isolates from sick cattle and pigs were examined. Resistance
rates to almost all the antimicrobials, including antimicrobials that are currently disused for food-producing animals,
were higher in sick animals than apparently healthy animals. Thus, therapeutic use of antimicrobials for diseased
animals is likely to greatly contribute to the development of not only cross-resistance to frequent used drugs but also
the resistances to other antimicrobials in E. coli.

Next, the association between co-resistance and the persistent resistance to chloramphenicol (CP) in E. coli isolated
from food-producing animals after the ban of its use was investigated. Strains with the CP resistance genes isolated
from cattle, were often resistant to ampicillin (ABPC), dihydrostreptomycin (DSM), oxytetracycline (OTC) and
trimethoprim (TMP), and those isolated from pigs were often resistant to DSM and TMP. Class 1 integrons, including
gene cassettes responsible for resistance(s) to streptomycins, methoprims, or both, were more prevalent in strains with
the CP resistance genes. Therefore, selective pressure imposed by the use of antimicrobials other than CP in cattle and
pigs may contribute to the co-selection of chloramphenicol-resistant E. coli.

Finally, the populations of antimicrobial-resistant E. coli isolated from pigs exposed to different antimicrobial drugs
were investigated, based on histories of antimicrobial use on each farm. A comparative analysis with the non-exposed
herd revealed that ABPC resistance increased in the herds exposed to penicillin and penicillin-streptomycin; DSM
resistance, in the penicillin-streptomycin-exposed herd; and TMP resistance, in the methoprim-sulfonamide-exposed
herd. On the other hand, ABPC and DSM resistances increased in the tetracycline-exposed herd; TMP resistance,
in the penicillin-exposed herd; and OTC and KM resistances, in the penicillin-streptomycin-exposed herd. Thus, the
therapeutic use of the antimicrobials studied, contributed to the farm-level development of cross-resistance and co-
resistance in E. coli.

These findings would raise the necessity to take into account the influence of cross-resistance and co-resistance in the

risk analysis of antimicrobial-resistant bacteria in food-producing animals.



