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Comparison of Veterinary Feed Additive and Free Sale Feed Additive
Regulations among Japan, Europe and US

Kazuo FUKUMOTO

Eli Lilly Japan K.K. 7-1-5, Isogamidori, Chuoku, Kobe, 651-0086, Japan

More than half century has passed since the first antimicrobial substance was found, and antimicrobials have been
used extensively not only as human medicines but also for animal productions as tools for disease treatment, control,
or other purposes. However, the history of antimicrobial use is the history of the concerns over the emergence of the
resistance organisms and efficacy reduction of those products. To minimize those concerns, and contain resistant
organisms, many guidelines and / or measures for the prudent use of antimicrobials have been developed, and
many regulations have been implemented in various countries. Although Japan, EU and US have been controlling
antimicrobial uses in feeds by different regulations, the regulations in EU and US have many similarities and seem
to be more practical than in Japan and puts more importance for compliance. Some examples are : medication of
antimicrobials at feed mills, label claims for disease control or early treatment, and sufficient dose regiments to meet
those claims. Knowing pros and cons of those regulations in other countries is very important to reevaluate the local

regulations objectively and to introduce better regulations/guidance for the prudent use of antimicrobials in Japan.
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2 BB YE ORI
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Shift in the Amount of Antimicrobials Used in Japan

Norio HIRAYAMA and Fumiyo ITOH

Research Institute for Animal Science in Biochemistry & Toxicology, 3-7-11, Hashimotodai,

Sagamihara-shi, Kanagawa 229-1132, Japan

In Japan, antimicrobial substances (antibiotics and synthetic antibacterial agents) are used as veterinary and human
pharmaceuticals, feed additives, and agrochemicals in the industries of veterinary medicine, human healthcare, and
agriculture. Use of antimicrobials was investigated and expressed as equivalent active ingredient volume to understand
changes over time.

1) Use of antibiotics in veterinary medicine was calculated in terms of active ingredient use from the amounts passed by
the national assay between 1962 and 1995 in accordance with the Pharmaceutical Affairs Law as well as from amounts
reported by manufacturers starting in 2001. The estimated amounts of antimicrobials used were 200 tons in 1969,
approximately 400 tons in 1977, 550 tons in 1980, 907 tons in 1986 (peak utilization), and 670 tons in 2003.

2) In order to be used as feed additives, antibiotics have had to pass the national assay and receive certification as a
specified additive since 1978, and the passed amounts are published in terms of the equivalent active ingredient
volume. Use trended between 300 and 400 tons from 1978 to 1993, fell below 300 tons after 1994, and further decreased
to 170 tons after 2000.

3) For the use of antimicrobials as agrochemicals, shipping volumes are disclosed by the manufacturer. Use, calculated
in terms of equivalent active ingredient volume using these numbers, was 30 tons in 1963, approximately 200 tons in
the 1970s, and approximately 400 tons in the 1980s. Subsequently use continued to increase, peaking at 630 tons in
1993 and then decreasing to 380 tons in 2004.

4) Use of antibiotics in human medicine was calculated in terms of equivalent active ingredient volume from the amounts
passed by the national assay between 1946 and 1981 in accordance with the Pharmaceutical Affairs Law. Penicillin
was the only antibiotic used until 1951, and the amount used was less than 10 tons. Use of antibiotics increased as
newer antibiotics were introduced, reaching 120 tons in 1958, 350 tons in 1969, 600 tons in 1973, and the peak value
of 870 tons in 1978.
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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§
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x5 KHROCPIMEBEIA T IREKBGRICK T 24 ¥ 7 70 ¥ Okl KO S & — >
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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
T, WEITHT 2 PIEROMAIC K 2B,
SHBIZ M & B AN B EMED A Tl
%<, ZOMOIEAN KT B PEDOFBUZ & B G-
LTWBZ EARE XN,

Wiz, EHEYNCk T % CP M IE% D CP
iy Ao B D #E 5 & SLifi 1 D B A 12 D T A
L7z FHIsk O CP i #{s 7IR A #k13 ABPC,
DSM, OTC # KOV TMP (234§ A1tk %, Mk
O CP it M # = 7 PR A #Rid DSM ¥ & O° TMP (2
NI HMmEE 2N ZERITN L7, £7, AGs
A IE TMP (36 & UTOMP) 1204 B 1
ARETE2 72147 arh, CPiMtkE
EFRARIZZLS LT, 65T, CPLL
SEOIEFHIDOMF A CP i MK B8 O IR 5
LTWwadEELILNS,

72, BEICET 2 PEEOMAKICHKD %,
g B HEHN TR X =Rk O SE AR K 5 1A
DHATIRPUZ DN THAE L 72, PR X h
TWEH 5 7282 X T, ABPC i1 i3 PCs 3
Filds KO PS Bl Al T 28T, DSM
it 4 (% PS Bl & Al 23l & T 228 T, TMP

P STRAIVBHEH S h TnWfFTThth%
<HR®H5N7z, F72, ABPCINME+ & O DSM i
PEIE TCs HAIAEH T Z=HETE, TMP i
TEIX PCs EAIMHEH N T2 HTE, /-
OTC it ¥ & U KM Mifthid, PS BLAAlIMHH] &
NTNFTE TN TN Z RO SN2 -5 T,
PURSEDMEIE, R L L ORZE M 5 L Uk
MPEDREBUZB G- LT3 Z AR S iz,

INS ORI, FEFITERO ) 2 2 5Hrick
W, RFEMMER MRS X B BB 58
el T s,
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between the usage volume of veterinary therapeutic
antimicrobials and resistance in Escherichia coli
isolated from the feces of food-producing animals
in Japan. Jpn J Infect Dis, 58, 369-372 (2005)

3) Asai T, Ishihara K, Harada K, et al. : Long-term
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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.
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1. BUBIC

B & NOWi 7 OEFE % IRET 285, B
YIRPE M E D [TEE DO ETH B 3K
HHENTND, BIRKEADHEMEZTT, &M
RRRB2IIEN 2 PUR TV E O Sl i o 2
%, HANVERE A B L 72358 ORISR0 A it L
WOBEP SR L 72, Tt ud vy (FQ)
BEUE3, 4t 7 = & RHEANT, AOHE
BHRIZITT B HME— D TH DIREEHEMT LA L
BN, MO CEBICEEL T V7 TS
N3,

A BN U THIR A &2 5 Z &2,
E OFRREMMPER % IR 5 5 & O3 5 7
FHEHG AT Z & A HNE UCTHEMR 21T -
72 ZA, F/uayRPURAIORH & iR ER
EOBHEIZEWTHTOMRAES7 [1] OT,
Z DA EREITT 5.

2. 43k Salmonella Dublin @ & | &%
SO E(L

(1) B B

Salmonella enterica serovar Dublin (SD) % 2
YLEFX ZREDOTHFERFDO—-D>TH D, FhEt:
IZIRIEEA LR, VIEAGE SN S,
AEITFITHRHRNTH D, REOHEAIRSZMEIZA
IZB T2 MEAIHORE 2RI EnEELLN
5, ZZTHRAFIEMEIZDZ > THASED S
IS U 7= 4-Haok SD D #EAIESZ & 88, BFHtic
B SEAIEHRIUCET 2 EREGDELZ L

29

T, BB B BRI A3 5 A AR
CRIETRBIZOWCGHIETS 2 Z & & ilA 7z,

(2) M¥EHE

7. R

1976 4F-2> 5 2005 4F- 0 30 4RI E N D45 5
ZyBEL 72 SD 168 ¥k BV 7=, TN 5 OHEKIZ)E
FRIBEEIEED S s,

A BRI R PR

NCCLS # 4 F 5 4 VIZHERL L 7= FE R A
POEIC K DR/ REIERE (MIC) ##lE L
7o HEABIFAIE LTHY Y2 2 (NA), =V
g7uaFfHr (ERFX), Y Tuezof4 v
(CPFX), A 7u%+%v Y (OFLX) #3EIRL 7.
7. F oy REEAIR VAR O A

FRA Y AT —-YEBIZT (@A, gB, parC,
parE) @ Quinolone Resistance Determining Region
(QRDR) # PCR¥iEL, 7% DK/ % 44 L
M= XV ZHITKOWEL A, THICK
D NATMEESIZRILEZERLA Y AT—XDT
I BREEREN AR L, X 51, RN
NI =AW BETRIBEICLD, grA {8
RERMRE 213V LT 7 OFE R SAIPEN AR
T % HET 5 BIET acrRAB DR IAE B & VEH
L, #kkEDRMTF / ay REFNH T 3 MIC
I L 72,

Q) # R

7. Fu v RHEAN T 5RO ZAL
L 1IZF vy RPUEANCKE S % MIC OHER
R L7z, 1980 fEfUHIF £ TORKIZ NA M PR
R B 5 728, 1980 LR T 12 13 g
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£1 S.Dublin®F 7 v v RPIEHN KT 5 &z OHER

MIC (mg/L)?

Ll B NA ERFX OFLX CPFX

U MICy il MICy fiEL MICy U MICo
1976-1980 7 24 4 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125
1981-1985 8 2-4 4 <0.125 <0.125 <0.125 <0.125 <0.125 <0.125
1986-1990 39 2->512 512 <0.125-1 0.5 <0.125-1 0.5 <0.125-0.25  0.25
1991-1995 68 128->512 512 <0.125-1 0.5 0.25-2 1 <0.125-1 0.25
1996-2000 33 4->512 512 <0.125-1 1 <0.125-2 2 <0.125-1 0.5
2001-2005 13 256-512 512 0.25-0.5 0.5 0.5-1 1 0.25-0.5 0.25

YT UM, ERFX; Tvuyudyi Yy, OFLX; A 7uf4 Y, CPFX; ¥ 7uyud4i v

) 25 2 I 5345 % 78 L, 1990 A HG 1 LI D #EIL,
IZEAENNATPEZER L, —JF, FQRVK
HTd 5 ERFX, OFLX, % LU CPFXIZxtL T
B & I PE 2 T RRIZERD S e 0 5 7278, &
ZVEOICT L 228 ITER S hiz,

4. F 0 Y RPEANIT 2 &2 bR A

JAT—YER

NA BESZMED 5 fR & MED 9 Bk AR, b ARA
Y AT — ¥EET O QRDR OHHAHN A 5 7 3
J BB ORE AT E T A, NAMNME

MTIEgrABIZFOTBEHDOT 237 X VI
(Asp) 2 F B>y (Tyr) IZERLTWBEZ &R
O n L5z, R TITH—DZERL 258
ENBEVIZE22b 56T, FQIZHT % MIC i
RATAERE->TED (£2), PKRAYXT—
YA RUN DI HERE DB G-3RI & 7z,
Y. gyASIRER Y acrRAB REERE N F /0
v RPEAN ST 2 BRI RIE T
AcrABTolC ¥ 2 F LY L EX SO EE L L
AR R >~ 7 Tdh %, SD O FQ IKIEZEIZ R4

%2 F oy RPREANCHT 35S, DublindD&Z2th & b FEA Y A5 —EER

MIC (mg/L)?

WHES FEA Y AT — B
NA ERFX OFLX CPFX
974 1985 2 <0.125 <0.125 <0.125 NDb
489 1981 4 <0.125 <0.125 <0.125 ND
729 1983 4 <0.125 <0.125 <0.125 ND
2876 1998 4 <0.125 0.125 <0.125 ND
2402 1996 4 <0.125 0.25 <0.125 ND
1886 1992 256 0.5 0.5 0.25 GyrA (Asp87Tyr)
1177 1988 512 0.25 0.5 0.25 GyrA (Asp87Tyr)
1242 1989 512 0.5 0.5 0.25 GyrA (Asp87Tyr)
1506 1990 512 0.5 0.5 0.25 GyrA (Asp87Tyr)
3486 2004 512 0.5 1 0.25 GyrA (Asp87Tyr)
1563 1990 512 1 1 0.25 GyrA (Asp87Tyr)
2185 1995 512 1 1 1 GyrA (Asp87Tyr)
3468 1998 512 1 2 0.5 GyrA (Asp87Tyr)
2226 1994 >512 1 2 0.5 GyrA (Asp87Tyr)

“NA; 7V UZ AW, ERFX; Tvu7uf#v Y, OFLX:A7u%+#vY, CPFX: v 7/urufsiy

PR TE
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ARV AT LOBS EREET 5 HMNT, X212
FN 5 6Fk%a T acrRAB BI5 TR IZE R B
KO oA BRAERKEMFERL, BHkEOMTE
Ja v RIERNH 5 MIC # bk L7z, %312
RLU72& 312, NA T gyrA (5IRZ BRRkD S5
acrRAB EETRIZETRM L D & MIC DA IEAH
KZh o7, —J, FQ Tl acrRAB &5 T /R %
ZERRDTTH gyrA BIREFEM KL D & MIC DA
TEAAZ L, BIFkD MIC 23k Z WFRIFEE acrRAB
BETREZEFIZ X B MIC DIRDIEA K & i
MR E 7z,

4) £ =

DHREIC B W TEHHEE R E L TONA R
1980 FRAEIZITEA X N7z, 1980 % F 12
NA ifH: SD 2ZHIE L, BAETIRIZE A E DR
Sy BERR 23 NA it 2783, NA TPER I3 —0
gwA 25 (Asp87 — Tyr) 2@ bhiz, Thb
OBRTIEFQIZHT 2 EZUMETLTED,
FQ 12X % MIC I3 KT 4 55875 > Tz 23,
ERFX 733 A & 17z 1990 1A DI & FQ i
HHEIZED SN h o7z, gyAHIRERK &
acrAB RIZE TR % - O 72 R DA RH» 6, grA
ZHEBREINADOHHIZKDBEINEN7Z2EDT,
AcrAB-TolC ¥ Z 5 413 FQ IZx$§ 3 &2 M DK
TIZHG L TR RSN R S hz, Zh6D
BRI, BRIRAEIRIC 551 B NA ZA A HAD 4R
1285 % SD OHANKZ IS E L 724, ERFX
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DBEANIHEE RIS Lo L EREL TN
6O

3. HEEMASIRESNEZXBEDFQ

(1) B ®

BE R TIRPEHEEI O ERRIC FQ RYTHE A
EH XN T B2, % O HFER AR O
HBURIE L Mz X h Ty, 22T
Wi TIE B E A & KGR 2 7B L, FQ R/t
AN xS 5 RRE2 M A X

(2) MEEFE

2005 -4 A4 5 2007 4 3 A £ Tl KREMNE
BPERE Y v 2 — 12T kBB AZH L, WFERK
YYiE & B & 7z 910 FEBI D =B A & 59 &
DOKIGHETEEL 72, 2 —H— K0 G4E2T 7
&M T 4 2 7 & O, BRPERIEEEIZ KD,
NS HRD ERFX (2314 2 &z % X7z,

Q) BREERE

fEE L 72 59 kb, 32 8k (54.2%) »' ERFX i
HTh -7z, BEITMIHREETORBRICIERE
VE—IZKBEL R DTH B, — MR T DR
FRIZIA S Ty, [l Y &2 =120\ T FQ Rl
WANIEH SN T 63, —MIRFEIZ I 1A%
2o EM, FHoMEE TOMZ1 y AU LETH 5

K3 grA IRER L acrRAB RIA T+ 7 v v RPE AN 5 S. DublinD 52 141 RIF§ 5%

MIC (mg/L)
Witk gmA NA ERFX OFLX CPFX
we AR bk oA TR acrRAB Ak AR acrRAB . AR acrRAB b AR acrRAB
KRk RIATH TRk RIATH BRI RIATH BRI RIATH
974 ND# 2 ND» 0.5 0.063 ND* 0.004 0.063 NDP 0.008 0.016 ND" 0.004
729 ND# 4 ND» 0.5 0.063 ND*» 0.004 0.063 NDP 0.008 0.016 ND" 0.004
1242 Asp87Tyr 512 4 16 0.5 0.063 0.063 0.5 0125 0.063 0.25 0.031 0.031
1506 Asp87Tyr 512 4 16 0.5 0.063 0.063 0.5 0125 0.063 0.25 0.031 0.031
3468 Asp87Tyr 512 8 16 1 0.125 0.031 2 0.25 0.063 0.5 0.063 0.031
2226 Asp87Tyr >512 8 16 1 0.125 0.031 2 0.25 0.063 0.5 0.063 0.031
“RicET

b Sz ¢ 3
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7zo FQMERIGHEOPFRE I < &8 1 7 AT
JEIIFRE S % Z & 2RI 5D S AT R0,

4. BbVIC

A-Hiok SD DO FEAIREZ I B3 2 AFEDRER,
1980 FAX 11X D NA O BT EA 23 SD
DB D BN 5722 LA RE XN, HiEAl
OEEMAIGG ZHERFSININRNETH S &
fham L 720 — T 1990 4-RATF: D ERFX O#A
13 SD OIEFNEKZ M BELE 5 2 Kb -7z, i
i, SEANNE R O CIE 7 4w b A 2T R
I (FC) LI 2P RIBE T3 (2,
3], FC & 3@ FEARMIZ I8 1T BRIk D B+
WEOIRT, 20772 208, & 5\ 3183/
2B BRFEROEEOIK T 28k 5 (3], fth
DOIGNHFEBIOEIZENRS L, HLEX FIHT
% FQIiMEZ M T2y, FQ Mk b F A v
AT —X¥ERERPEBEINSZ LK ERI
N3P, HLEXFIZEWTIEEROERIZMES
FC M@ 72912, FQ R O B A v o
My [2, 4], 2O K512, FCIIHiFE A
C R - AR OM AL b TRL 5 WL H
Abhd, Fiz, FHNMVEREROS & BT
Z0HENRD D, b OEEBY; HBYERED
B, & 303 o@Ebtic s S R
LZHEAOMHEPEIIR L SIETTHD, ZTHhoD
SRR L 22 BT, BN s A b Al
DHBIIFI I NEIRETH A,

o

AR TR U 7202813 54 3 @R 5 B
BB RORLD - RAEMBHEENILHE (H 18-
B - A% - 003) D& THEMBEL 72,

C 3 )

YN LTl AlE R 5 2 e, EOR
FEM TR 2 2R S 5 5 & OB 3 2 Fieiae
flizfr> 2 Lz2HMNE L CHABEMEEAIT-72L 2
5, F 0 Y RPUEAOMHN &P EER & DR

HIZBWTHTORRAG72,

Salmonella enterica serovar Dublin (SD) % 4
IZRERMTH D, KEOFEAIRSZMIZ e Mk
HZPEAMEHOREERZ T EVWEE L 5N 5,
Z 2T A BRI 551 2 DL Al D2 A H
M S. enterica DIERIZ KIE T BFHMO—BR &
LT, % 30 WIS & 7z SD D HEFA&zZ
M & MR AR 2 FAR T2, BUE, BEEL->Tn
5+ 0 Y s 2 (NA) PEFIE, 1980 FEIE
O NABEABIZHBIL 72, NAEREIZIEH—0
orA 2% (Asp87 — Tyr) A ohiz, Thb
OfkTIE7ILATF s ay (FQ) I2xd 3 &2
PAPMET L TED, FQIZHT 2R/NEHIHIER
BIIRACTAGRLE > QW 2A, Tryayasy
v v (ERFX) »EA X7z 1990 H£AGHT LA &
FQ MMEGH 2380 & kb5 72, gyrA 15)R28 Bk
& acrAB RIEMR & TR 72 RT OFER 2 5, gwA
ZRBIENAOHHIZ KD EBIRE N80T,
AcrAB-TolC ¥ 2 7 413 FQ 12343 2 &2 P DK
TG LTS REMEARIE S Nz, THED
BAEIE, HRERTEERIC J50F 5 NA EA DS HARD AR
128511 % SD OHEAERZEICEE L -2, ERFX
DBNIHELERITE 5722 EEREL T
A

—7J, 200544 A5 2007 43 HE TlcHEK
BB v 2 — I C RSl E %S L,
IR FRYYIE & 2 & 7z 910 IERI D BB 7> 5
59 BED KIGE & 7 dE L, 7 OHEZ M & FE
L7z&Z 4,32 8 (54.2%) % ERFX i Td - 72,
FEgpit v 2 —TldF 7 a v RPEAIRER X T
WENWDT, —ERRE T ORI X O iR 2%
REh-gnLEZ NI,

BN 2 P Al OB Z Ml 5 729
120F, I R 23 BRI & 52 1 7= 35 R PR Al
E T - MTER O A BT & B B
BEDERELRZBRETILELD 5,

5| FA3CEk

1) Akiba M, Nakaoka Y, Kida M, et al. : Changes
in antimicrobial susceptibility in a population of
Salmonella enterica serovar Dublin isolated from
cattle in Japan from 1976 to 2005. J Antimicrob
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Microbiol, 52, 697-703 (2003)

Zhang Q, Sahin O, McDermott PF, et al. : Fitness
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4) Giraud E, Brisabois A, Martel JL, et al:

Comparative studies of mutations in animal
isolates and experimental in vitro- and in vivo-
selected mutants of Salmonella spp. suggest a
counterselection of highly fluoroquinolone-
resistant strains in the field. Antimicrob Agents
Chemother, 43, 2131-2137 (1999)

Salmonella. Microbes Infect, 8, 1972-1978 (2006)

Correlation between Quinoplone Antimicrobial Use and the Selection of Resistance Bacteria

Masato AKIBA

National Institute of Animal Health, 3-1-5 Kannondai, Tsukuba, Ibaraki 305-0856, Japan

We investigated the antimicrobial susceptibilities and resistance mechanisms of Salmonela enterica serovar
Dublin and Escherichia coli to evaluate the impact of quinolone antimicrobials use in veterinary medical practice on
the selection of resistant bacteria. The introduction of nalidixic acid into the veterinary field in the mid-1980s was
followed by the emergence of nalidixic acid-resistant S. Dublin isolates, which are now predominant. We found only
a single gyrA mutation (Asp87Tyr) among the nalidixic acid-resistant isolates. Although the reduced susceptibilities
to the fluoroquinolones were observed among the nalidixic acid resistant isolates, none of the isolates were resistant
to the fluoroquinolones used in this study. The MIC data for the fluoroquinolones differed up to four-fold. Results
of the susceptibility test using gy7A revertants and acrAB mutants suggest that the isolates with the gyrA mutation
were selected by the use of nalidixic acid, and the AcrAB-TolC system account for the decreased fluoroquinolone
susceptibilities. These data suggest that the introduction of nalidixic acid in veterinary medicine seemed to affect the
susceptibilities of S. Dublin among the cattle population in Japan, while the introduction of fluoroquinolones has not
clearly affected.

On the other hand, 32 (54.2%) out of 59 E. coli isolates from companion animals were resistant to enrofloxacin.
The correlation between quinoplone antimicrobial use and the selection of resistant bacteria in animal hospitals should

be systematically investigated.
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1. BUBIC

JEKEEFLH% TIRIGE (PWD) (3R KNG 4 %
ﬁmaﬁéTmﬁfbb,%ﬂ%E%itu%%
OFERE LB 3 ~ 14 Hic®E$ 5 [1].
HEHRIF 20 ~30% & < HAAENIZAD 5 h, it
W - REAR A X L, BEREICHEAL
WAL 2 5, PWD OX RISk PO R
EAFHIE U, AMEEORE S 1Tbh 35,
Z ORI O B A 48 < nTREMEA & 5 .

iR T PWD ORAEIFBEMER SN, Pk
18 5 & TIFMBAFREE, »ORoh/-RBEGT
DRETH - 7205, P19 F5E T3 10 255 16 1
DOFRELBNMMERNZ D 5720 LALEDRS ﬁ%
R DIEANREAZ M & G, ﬁﬁl%aw%ﬁ
Wik hif#m&%ﬁ%ﬁofn&#oko

Z ZT5M, 5 R PWD L2k h/-
Hlh 5 Bk X Nz KBRS DWW, SEFImH IR
WA MER, WIEE TS % — v B KOG To
MR E AR TR L2, X512, LU
V2 F2HE U 7= R IR 0D SE A5 >R R 1] D SE AR 2
ARBRH AR & O iR 4T - 72,

2. MEBELVFE

(1) #&# #

MM IR 15 ~ 19 FFEEICIRNTHRAE L 72
PWD Hik Kt 80 #% (13 K45 33 Fi45il 68 §i)
ARV, FHAEIE LT, itk » 6 —fka it L
7o 5k, INSHEKIZ— 80C TIRIEE N T W=,
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(2 7 &

7. SEAIREAZ R R

—IRET 4 22 HITK D, DITD 10 ANz
WTikEi E T -7 7Y ) v (AMPC), *
TJyJYU Y (CEZ), AL T w4V (SM),
Arw4vy KM), rva~v4y (GM),
AFVFESH 420y (OTC), 7ua5 47
—a—)1L (CP), 2V AxAFv (CL), ALT 7 A
FEFV = PYX T L (ST), Tva7T
¥4 (ERFX).

A, O B

MOTATBOE N - Gl pE E R A iF e b i
B AT I ARKRE U 7=,

P ) S R

1% K7 F4, F18 5 K U'# &K LT, ST, Stx2e
IZDWTHRBEIT - 72, FAIZTERE MG E R
EBPUULWE (7 HEW) 2RV 54 FEHE
KISz &, F18, LT, ST, Stx2e 22V TiZ
PCR¥EIZK D L7z, &, LT, STiElRD
TI4~v— (24 7) #HW, F18, Stx2e I3
Bz ML [2, 3],

(3) MEEFERARRAE

SR, e FhER O B = LD JEEIC D0
7205, BTG CBIMERL 7=,

3. &k &

(1) EFIRZ AR E

B 80 kb 78 ¥k (97.5%) A3l & A D F A
AR U 22, [iER DR & Eh 5 72013 OTC
T975%, LIF, SM (838%), ST (83.8%), CP
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(82.5%), ABPC (25%), KM (22.5%) , ERFX (16.3%),
GM (138%) DIETH »7= (K1), CEZH LT
CL IR AMTHARIERED S s o 5 72,

AN P8 2 — i3 4 Al PES R G £ < 39
FR, T 3 Ak, 5 AliE2 % 11 kTH D,
ERFX 14 % & e 8 AL 5 R TH - 72 (& 1),
4 Al ML, % Al RS 63 BREED & iz,
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0147 28 59 #k (73.7%) &id £ < kS h,
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0141 8 34k (3.8%), 0146 28 1 ¥k (1.3%), %
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F2  ORFULVAETL A AT A

3 HER T RRAL R

O R A (#a) i AT R MRE (Ha)
0147 59 (73.7%) F18 - LT 59 (73.7%)
0116 9 (11.2%) F18 - LT - ST - Stx2e 13 (16.2%)
0149 4 (5.0%) F4-LT-ST 4 (5.0%)
0141 3 (3.8%) F18 - LT - Stx2e 2 (25%)
0146 1 (13%) F18 - ST 1 (13%)

IEN 4 (5.0%) F18 - ST - Stx2e 1 (1.3%)

(3) REETFHRERE

WK /8% — 36 FETH D, FI18- LT H
d %< 598 (73.7%), F18 - LT - ST - Stx2e
2134k (16.2%), F4-LT-ST A4k (5.0%),
F18 - LT - Stx2e 23 2 # (2.5%), F18- ST, F18-
ST - Stx2e A% 14k (1.3%) THh-7 (£3),
PE 1) ~ Q) $TORMROBGREARS L,
R EBRIEDOEH > 72 0147 DWFEFEK 713§ h
¢ F18 - LT, MitE#ABIZ1 ~6FENT Y+
2H5EDD, SM-OTC-CP-STIZx L Tid
90%LL EMIETH 572 (X2), 0116 FVFh
¢ F18-LT-ST- Stx2e #H L, 6~ 8#liitET,
ABPC - SM : KM - GM - OTC - ST i i 4#kii M
T, EREX TP ® & - 72, 0149 1 kK 1000141 &
FHTOENIH 2 00, MiEMIZ & D IZIFFEE
Liladbe Lo/,

O#EAY SRR TR Y —

(4) BIFBIEARImE/ N5 — >

PN HEAI M S 2 — VAP L -8 DA
41N L7, B T HERR LD 200 0147 13 8 =55
oy, hTESM - OTC - CP: ST ? 4
ARk 2 5 B 6 B iz, 72, 7 HIL
Lo L HE %2R 0116 28 3 f5H 6 7t X h
7o BIRGHRROIERME S & — v & PUid SR
FHIRIUZ IE B OB 258 5 Z &N TE 5h 5
T F 7z, FHFAHEE A A& CLIZIE A < it
MERPRD SN o572, —F, ThIHA2Y
VRMEHAMHL T BB S 5, KM it
P4 BT, ST EA 5 B TRl 6 iz,
PWD Ofkf 54 AR L T\ % 4 BIBIZE T
IR S 2 — v DB AERS IR L7, Th
509 b 3 R THEH & EAQ S IZONH = L FEA
MHE LR SNz, Lo L, BHPIERE O]
it 2 B MR & Wk 2 5 72

i PR A

0147 F18 - LT

1~6 %l

0116 F18 - LT « ST - Stx2e 6~8 Al

0149 F4 -LT-ST 3~4 Al

0141 F18 - LT - Stx2e 34l

ik

F18 - ST - Stx2e M7 L

0146 F18 - ST

WAL

M7 L

RIBIREE

F18 - LT - ST - Stx2e 2,6 Al

i

X2 i, RS2 — 2, WA & OBtk
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4. BRRBEFHRXBEOREIZRZ MR

FERRNER IR s & O RERERE R KT & iR &
U 7= AR R & LIRS FfE L 72D T, 2D
ez PWD HOR KGR O & O &R L 7=, 7272
U, EHEKHERAGE T STOEDDIZ FY X
F 7Y & (TMP) IZDWTHEREL 72,

(1) REETBHERKAEE

PR 14 R KON 16 RIS IR R O A T K
OVED Y JH B2 3 i fE A BN SR 262 K D 92 L
7oo BNEBENRE L, R, SHEREsE
136 IR L 7z, MRk OENS, SAlMMERE
(2 PWD HERABGE IS &2 5 72, &7z, &
AlDIERR & #8 C T PWD HR AR & 0 (K il

M -7 (X3),

(2) BEBBFHRABE

SR 19 RIS IR E ORI K D FER L 72,
SRS IR N A RIS TH O, HFE IR
19 FEICAD, PWD ORA % 3 Y56 1R L
TW5, RS - HiE A E#£ 61T L7,
iRk O BIA, LAlMTER L &1 PWD Hik K
FIZHANKL, 72, SEAHOMERLRC T
PWD HisR R & 0 W EAIC S - 72 (X13),
ik, M4 —2v 8 PWD HEKRIGR & 13 7
Ko T\,

(1) (2) & &2 PWD HkAH & [ U < CEZ
BEOCLIZIZ100% &M TH > 72, F7z, fili
FASUEESE & o> W 20 B 1 PWD HR K &
FUCLBD SN 57z,

6 (RIS AE A R 55 Aol 52 M RA SR A

AR WA (IRFEEEK) WL A R (R REIK)
g SERK 14 4ERE SRR 16 4E Fpk 19 4E
=328 15 9 12
ek 30 9 25
o7 e BRI 12 9 12
Iy BERR B 12 18 50
it PR % 8 (66.7%) 14 (77.8%) 38 (76.0%)
T S A 1~ 87l 1~ 574l 1~5#]
% Al AR S 2 5 8
100
O H1445
80 W64
i OHI94E AL
P 60 B PWDHI K
o 40
20
0
ABPC CEZ SM KM GM OTC CP CL ST ERFX

X3 PWD s & OMEHEIK FHR A B D 38 Al 4 2
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5. FLHEEE

LN T o8k X 7z PWD HISRRIBE 12 DWW T3
Al M & JAE L 2285, OTC, SM, STk &
U CP Tl @<, %72, LAlMEOMER A
b7z FAFNME, O BRI 4 K ONRIRIA
I8 = VIZIZMHBIMERREY 65 iz, FRIZ, 0116
3OS N2 TOMRMNZAHNME, & 5129 bk
8 HkA ERFX IMMETH D, 5tk HEEL/LELH
ANz, T FIHA L) YRR EE T
KM & KO ST Ot » D 6 7= Z &%, JHH
50 [4] TRINEESIS, FEIHA Y
)Y RPUFEIEDM A KM % ST (TMP) O
BEIRLU-TREM R E A 6z,

Mt S — VIZBEHICE D RE>TED, &2
B COPURSEMFRI A KL T % & 0 & e
Sh7zh, HHAERD & e PRSI E 2R
LT3 &, WiEsPEN %2l 5 2 LN TE
o7z, Zhud PWD Mk 2E B R C oAt
PRI TRRAMTH 5, £72, B TOMM
BERE A FEBERY B CLAS X U Tt & /R4 #kAi 4
SHAEL T 5 72 2 &R, PWD ik
R G T, RAENEL BI2ONH 2 it
L2 5 N7z, FEHPIRSE & OBEIE A Tk
H BN, WEHRERE TOYEEOHIIZH 72>
TREDEEIT S DERSH L EEL 5N,

flt R ok K5 12 13 PWD HIsk A5 B8 12 Hoie L
THEEFEANS T B ERIENERC B D, LA
MPEZEBENEDTH >72, T 5 DOREEIIER
JEE / RIEMERIGE OREIC L 2 8 DED», &
] 53 8 & h 7= L&A (0147 X 0116 &£ &) DFF
P2k BEDEDD, 37206 PUSoEHIC
&2 DHEOPIBEETEIAHTH S, 5H
JEINERA - JBIFRA 29 L T E 2w,

RKBRR TR D T - RIS &
3 2 fdEmASME I ER L TRV, S RIOFEET
VIR AE & B FH PTG SE & o0 BHE 25 B 13620
ENBrokn, REHPMFEEOHEHITIINS K
WA D 7 B EL 2 E < X2 0 A, RIS
LML 2L B H 2 Z L 2R L & Th
%6 50, Gtk A OB 2 Bl - s
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L, FUESE DY) 2 IS DWW TS 5 & 3k,
[AIRELS, DURPRICHE © WAl s PO FREIC 8 55
D TOEN,

6. B &

AREAADIZH720D, O FEMGEEIH & FEhE
7272 & £ U7 MOIATBOR AR - frahE i
W B P E AT R SRR S TR
LET,

C

1 FRC 15 ~ 19 SRR ISR TRAE U 22 IR EERL %
THE (PWD) HISR KW 1R 80 #& (13 235 33
H05 68 UH) & FHVy, SEANEZMEAER, O B
Y| N IS e R SO 3 MR E S
FIRAEAE 2 FhE L 72, & SIS kG
H DOIANESZVE L Ol %17 5 72,

2 80 Mk 78 ¥k TEEAIMI M AR S =,
OTC, SM, ST, CP DJEIZINMEHRENE L, —H,
CEZ, CLIZRZiiMtkrp@BdeohEr o, %
Al PERR 1 63 #Ri2® &0, FFI2 5 Bkid ERFX
itk % &0 8 Al T b - 72, FAFNME - WEIE
K - O BEMLHIHNC1Z B 5 FErE OFIBIMEA 2
»ohz,

3 it S & — v R SR & O P 2 BE
3R 5N b5 72, PWD kit 564 3 oo —
E T 72 i L 23R & 7z,

4 fEFEIK R AN R O SEAN 2 1E PWD HR
KIGEIZHARENEDTH - 7=,

51 Rk

1) hERA  IROKRIGRE TR, &7 &4 DR,
RMOKEA R E A RBRE B, 128 ~ 131, K
DK, Hat (2000)

2) Imberechts H, De Greve H, Schlicker C, et al. :
Characterization of F107 fimbriae of Escherichia
coli 107/86, which causes edema disease in pigs,
and nucleotide sequence of the F107 major fimbri-
al subunit gene, fedA. Infect Immun, 60, 1963-1971
(1992)
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3) Johnson WM, Pollard DR, Lior H, et al: 4) Harada K, Asai T, Kojima A, et al. : Contribution of
Differentiation of genes coding of Escherichia coli multi-antimicrobial resistance to the population of
verotoxin 2 and the verotoxin associated with por- antimicrobial resistant Escherichia coli isolated
cine edema disease (Vte) by the polymerase chain from apparently healthy pigs in Japan. Microbiol
reaction. J Clin Microbil, 28, 2351-2353 (1990) Immunol, 51, 493-499 (2007)

Drug Resistance of Enterotoxigenic Escherichia coli (ETEC) Isolated from Porcine
Postweaning Diarrhea (PWD) in Saitama Prefecture

Rie ARAI

Saitama Prefectural Chuo Livestock Health Station, 107-1 Bessyo-cho, Kita-ku, Saitama, 331-0821, Japan

Eighty isolates of ETEC isolated from 68 postweaning diarrheal piglets reared on 13 farms (63 cases) in Saitama
prefecture between 2003 and 2007 were investigated for drug resistance (10 drugs), serotypes, virulence factors (F4,
F18, LT, ST, Stx2e). And their drug resistances were done for the relationship with antibiotics using on each farms.

Seventy-eight isolates of them were resistant to one to 8 drugs. The resistance rate of isolates to OTC (97.5%), SM
(83. 8%), ST (83. 8%), CP (82. 5%) was very high, whereas all isolates were sensitive to CEZ and CL. Of 80 isolates, the
number of strain resistant to 4 drugs was most prevalent, for 39 isolates, and 3 or 5 drugs were each for 11 isolates. Five
isolates were resistant to 8 drugs including ERFX. Sixty-three isolates were multiple drug resistant. Drug resistances
were more or less correlative with serotypes and virulence factors. Fifty-nine isolates were serotyped as 0147 with
F18, LT, resistant to 1 to 6 drugs, especially the resistance rates to SM, OTC, CP and ST were over 90%. O116s had
F18, LT, ST, Stx2e as virulence factor, were resistant to 6 to 8 drugs, especially completely to ABPC, SM, KM, GM,
OTC and ST. In addition most of them were resistant to ERFX. Acording to farms the drug resistance patterns were
different. Although we assumed that the drug resistance patterns reflected the antibiotics using on each farms, these
relationships were not clarified in this study. The number of resistant drug increased in a part of farms the occurrences
of PWD lasting in.

Previously we investigated the drug resistance of E. coli isolates from healthy pigs in Saitama prefecture. As a result
those were resistant to ABPC, SM, KM, GM, OTC, CP and TMP, etc. The resistance rates to each drug were 20 to 50%,
which were lower than the rates of ETEC associated with PWD.
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1. BRROREE

7+ NXYVF b s (cefovecin;CFV) 13,
B—F 0 A —XIIRET, EOPIEHAXS L
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2. HELZEREIR

CFV X, %773 CirHisNsNaOsS: ¥ & O 1 &
AT547T TR —F 7 A LBICHE LT —T7 3/ &
77 AR VBOEKFHEEAAL TS
1),

(1) iR

ARG OMWIRE, B@E» SMEGDORKRTH
D, KIZPRBETRTL, A4 —LICRRET
12K, VAFALTE LT I FIZEFIZL, =
A ) = UIZIImD TEGFIZ W, 72, BFIEWR
BE RGN oM, KRG & REEOWRR
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éht@ﬁ%&%ﬁ*ummT@%b 4 EM
IRFEL 72 & EDREWUPHER ST 5,
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4K 10 mL CUAfR L 721 & Wk IR A L
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xrrEZONS, Kk, WAEZHEEETT,

4 EABRF I NG E TEmARERE 550, Z
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(1) &9 - 9E

134 7z CFV 852mg (Jiffi) #&HT
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[ %l A e
Staphylococcus aureus, Staphylococcus interme-
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(3 hEE ]
R, Al R RS RESAE

Q) A& - BE

AFNE, FR A 1mL 4720 80mg (N
fili) & 72 K5 IHEHHAKTEHERL THOS, &
Hlkg U707 xRV ELTFREDLEED
FFIC 1 Mg %,

K :8mg (FI1fh)

M - 8mg  (Jufif)

(4) FERALEDEE
FaMAEOERBEIUTOLELD THS (i
LoEEdR .
- KRN, B UGEIEED MR DRERFI 0O AR
DT 2 Z &,
FillZ, #EE-RIZEVTED b NS
JEDRFRIZO AT S Z &,
CRZVY VYRBEOE T 7 u AR ¥ REANC
BB AER L2 DH 5 ML, KiEkn e
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AR - RARAEE 258 14 H B3
378, KEI%E5% 14 A HES 458
i3,

- AFNT 1B Y720 10 mL DS A TE

f# (80mg (Jffi) /mL) LCTHW3BZ &,
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- KAIDOERTOI R ORGSR & iz, B~
HWREIZELT 5,

¥, ENIZET B CFV B O RRHIEE &
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(20mL&#) itk 74Xy v F Y v s 8s2mg (JIfl) 2&ET 5,

AHNE, RN HEN ImL Y720 80 mg (Jifili) & 223 &K S ICHHHATHEMRL THW S,

Flk - A&

KB kg Y720t 7+ XYV ELTTFRDOEB DK FIZ 1 B3,
K+ 8mg (Jiffi) 4 : 8mg (JIff)
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KANZ, B—YOBFIEN WS DIEF O AR EHT 5 Z &,
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ABIOMAIZY 725 TE, RO RBE <720
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1. IR
(1) REOHLSN O3 E Ll L,
(2) AFNOLLGHNITEFREBIZOVTRAL, AFEAEDLHEEEEG LAV L,
(8) R=v ) VRKCET 7ua xR v RFEANGBBSIS 2R L7 LD b5 REOHIZIE
BELENWZ &,
4)  SHBEMAIDO R K OMICIE, REWSHER IR TOEVNED, F5LaNnWT &,
(5) KAIOBRN KIFTHEBRMR I N TN 2D, IEED R URILh o35 L
TnZe,
2. RMEH
NZV Y YREVE T 7 2R VREHITIE, FAUSREIIBE LT &
w%gﬁmﬁ§%+ﬁtﬁw,ﬁﬁﬁ&%bhﬁ%ﬁtmﬁwtﬂﬁéﬁﬁ &
3.
$ﬁﬁﬂﬁ%é%ﬁ%ﬁ%<,@@%E%ﬁ%@%n%@%mﬁﬁé&%ﬁ%
=

& DS
IZBWTHEAL, oMo Mg SR OIS N2 L THMREDOBEA LD EL H 50
KL B2 280D 5, Li>T, foEMOR MR OREMEICZE A % 5 o[HeMEs

»H50OT, OEAMAREDE Y & OPFHICIEHERT 5 L.
4. WHLEoRE
(1) HHHRERRE S22 DEfAT2Z L, _
R FoyE (2) AANT 1M FHR5IC L0 ERZHE IS U TaER ) - ARRPTRE 255 14 H Bk
- T 5728, AAPES5H 14 HIIZERS 45 B8 a0,
[HL Y P EooR]
) AANE 1AL 72D 10 mL OFHAEAKTHER (80 mg( i )/mL) LTHWS Z &,
) KBIDERZIINA TLDAS>TOEFHIZRL, LKL T2~8CTIRIEL, 4 HM
DS 5 Z &, 72, /N 7B X UHONEDBINCAMH %4 5 Z &,
(3) AKIAEIKEIEHT 2541, BREORAZYILT 2 LS MO00HEELS 2L,
(4) FERAFEAOEEL, WHFAKBRLFHS YT 5T L,
(5) ﬁ%??ﬁg%%ﬁ,%ﬁ%%%%%%bﬁn&ﬁt@%b,ﬂﬁﬁﬁﬁw%m%u%
0 zk,
(6) G ADIEG SN, SHOPNHOHHARICANDS Z &, SHNHORGROREREZ, P
EFETEYIIE IR R O RN OFT W 20 L2 E B IIRET S L,
(4% b o]
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(2) 2~8CIZBRFTHZ &,
[Z Db EE]
(1) AFNOBEMRRILREF O & iz, WG~ REaicgtd s,
(2) AHE, B BOCERMT T 4 EBHRAE L 7235002, TR VAMIIZ b H 20% KT L,
F 7z, invitro DRREGRIZEH O THIRLEE A A 5 M &0 5 KA & 5

BRSO R A - FRICK AT Z L

1
(2

fi (AUC) 1& 10,400 + 1,900%g - h/mL (55 T #),
SEEN SR (tye) 12133 = 16h (5.5 H)
Thotz [1] (£2)., 72, CFVOEWENF]
FIZRI3%9 99%, IML4E & 737 #5813 96.0% »°
5 98.7% T, ¥ 70% »EEA» S Pt h - [1],
213 RIC8mg/kg B T 5 L 2D

4. DR - n - CF - BEt

K (HEMER 688) 12 CFV % 8 mg/kg Hilal T
3 U BRI S L, SEi@hnessn & NS
PRV A A L2, FORER, HiElER M5

B B YRR M AR R I BE MR (T 1, 6.2
+ 3.0 R, YRR MIEFIRE (Cow &, 121
+ 51pg/mL, F¥1 SRR — B Eh R T A

CFV DIMAEhIRE OHFE 23, AR I,
14 H [, CFV @ Staphylococcus intermedius (2 X
3 % MICw @ 0.125 mg/L (3 2) % L0l 5 Ifi 4%

F2 CFVOEYEHE/ ST X — 4

MR &5 BRSE ik

Tmax h t . h

WY ¥ (meke) () W (eke)  (ngohkg e D
x AN 8 12 6.2 = 3.0 121 £ 51 10400 £ 1900 133 £ 16
i BT 8 12 20120 141 £ 12 22700 £ 3450 166 = 18
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(mg/L)
100
80
60
™
=
B
40 H
20
Y ! t t t
0 2 4 6 8 10 12 14
B (8)
° 7+~ 8mglkg 1E. T+ D S. intermedius
BFiEst 12343 BMIC,,

2 CFV8mg/kg % RIZHIEE NGO I IRE D HERS

HRRIE THERE L, HRERIIGHRGE O Ry R O
P Bz R RRJUE DVERRESRI G L - BE A R L. 2
D & 512 CFV DM 2 RIAFG 4 2 14
B & LT, CFVORWINEE s v s s fEa3#
DEF SN, T ORI T ORGFE 2 RIS
ODVTEEALN TS [1], F72, MHkr—v
V723 BR I B W TR T & % il CFV O
IREE MU 25 & NS BHRIC BT, 14 HIE,
CFV D S. intermedius 1253 % MICo D 0.125mg/
L% kMR35 Z&eiERchTns [1] (X3).
—J7, M (HEMER 6 BH) 1ICF 0T & R & Rbk
12 CFV % 8 mg/kg HIEZ T & L < I3EFIRNEE S
L, SEMIBIRESE: 2 & NSRRI 4 B L 7=,
FEOY T 512 %1 5 E ok g rh g
FHEMERE] (Tow) 13 2.0 £ 2.0 B, E¥IHAIM
IEREE (Cow) 13141 £ 12 4g/mL, E¥MLH
SRS — R AR TR (AUC) & 22700 +
3450 g - h/mL (58 THH), P se okl (ty2)
13166 £ 18h (W69 H) TH-7 [2] (%2),
CFV O3 T OEYIERIR I 99%, 14E &
YISO AEAEIZ99.5% 2 5 99.8% THI 50 % 3
fig 2> & et < 7z (2], & 2, MEEH A 5 NI
JEHHh OiEEE CFV OURE 2, 14 HiE, CFV O
Pasteurella multocida \Z3$9 % MICe @ 0.125mg/
L (%3) % L2 THET 5 Z & AR X

nhctnsg [2],

Rz b TIZHIZH T 5 CFVORAN B 4IZD
WCiE, [“C] -CFV ® 8 mg/kg % Hilnlfz T %5
%, MRy - MR O BEIRIE AWk Y v F L —
vavhwrg (I8C) #HOTHIEL 72, K,
& IS CFV L, 54 6 R T & a5 O
RIS E R 2o U, 336 BERY (14 H) 4,
HIE U723 RCOfifds - Mfikics e, RTiES.
intermedius 0 MICe (0.125mg/L) %, #TiZ P
multocida @ MICe (0.125mg/L) % ZhZHh LR
5 CFViRE MRS hz (X4, X5),

5. MEEM

(1) RIEBRRFHNDP BRI T BN

1994 40 5 1997 SR I2 D F TR B X OHiN 5
B S NP MR IS 3% CFV O MICyw & S.
intermedius 113 #& T 0.125mg/L, P multocida 29
¥k T 0.125mg/L, Staphylococcus aureus 25 ¥ T
1mg/L, Escherichia coli 100 #& T 1mg/L, Strepto-
coccus spp. 11 ¥R C 0.12mg/L, Staphylococcus spp.
30 kT 0.5mg/L CTh -7z (#£2), —F, KM
T X, Prophyromonas spp. 28 ¥ T 0.06mg/L,
Fusobacterium spp. 13 ¥k ¢ 0.5mg/L, Bacteroides
spp 17 ¥k T 1mg/L, Prevotella spp. 64 ¥ C 1mg/L,



FI TR - SR FHHE T A XY VT MY T L 3002008) 45
(mg/L)
1000 N : 43, CS N
—O— BHRFDOBETA N VIRE
--@-- BHBRPOERET AN VIRE
100 |- BHRPOBET AN VRE
p BHRERROMERET AN VRE
/ﬂ(‘\’\‘\. S.intermedius IZ39 B €T ARV D
" 10 @ MICso
2 S - ..
' e
im-® T - .
01fe
0.01 1 1 1 1 1 1 )
0 2 4 6 8 10 12 14 (n=12)

7 AN 8mglkg iE5HE OFBRE(H)

3 Mk — Y R HWRERIC I T 2 ROUENE 4 5 CISB I O CFV %
(8mg/kg HMIE T#25:)
£ 3 KRB IO 7HRRICT 5 CFV O/ NER L IERE
g ¥ MICw (mg/L)  MICw (mg/L)
Pasteurella multocida 29 0.03 0.125
Staphylococcus aureus 25 0.5 1
lg Staphylococcus intermedius 113 <0.06 0.125
Escherichia coli 100 0.5 1
Streptococcus spp. 11 0.12 0.12
Staphylococcus spp. 30 0.25 0.5
Bacteroides spp. 17 0.06 1
_ Fusobacterium spp. 13 0.12 0.5
% Porphyromonas spp. 28 <0.015 0.06
Prevotella spp. 64 0.12 1
Peptostreptococcus spp. 15 1 1
Clostridium spp.” 5 1.0 ~ 2.0

1) : STEERREBA D e 728 MICso, o0 13RS, HiPAA R L 7=
) EHEEEORL 1 1994 ~ 1997 4F12 920 L 72 R ER

Peptostreptococcus spp. 15 ¥k T 1mg/L, Clostridi-
um spp. 58T 1mg/L 7 5 2mg/LTdH - 72 (%3),

(2) KEHLUIA—0Ov/NTORIBEKRDBER
X9 2MED

1999 -4 5 2003 F-12 203 ¢, KE & 5 IZ

-1 3T, RS CIZHORERE I LR

5 oy HiE & 7z KRR A2 % CFV O MICo

i, S. intermedius OKIETD 231 Bz 6 I —

N TO 270 BT 0.25mg/L, S. aureus O 3 —

7 vy 78TO 36 ¥k T 2mg/L, Coagulase-negative
Staphylococcus spp. O KI[E T 89 ¥k T 2mg/L ¥
LU'a —uv vy 3T 21 BT 4mg/L, Coagulase-
positive Staphylococcus spp. D 3 — 1 IS TD 24
¥ T 0.5mg/L, B-hemolytic Streptococcus spp. D
KIETOD 2 KT 0.06mg/LB LTV T —1 w8
T M 86 £ T 0.12mg/L, Streptococcus canis 9 K
T D 66 ¥k T = 0.06mg/L, Streptococcus spp.
D K [E T D 27 ¥k T 0.5mg/L, Enterococcus spp.
DOKETDOH L LTI —a v STO 3T
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BX (s o+ el
1

w O e E
LT HENL

1

L8 ] L] RN
L] LS

e L] "R
L R Ll

4 [“C]-CFV 8 mg/kg DMl FEGHORIZ I B e - MUEEPIRE CFAOME : 1 geq./g)
) FEEEOR: HEMEORIZ [“C]-CFV @ 8 mg/kg & M T 1%5-#, Mids AR B RERE 2 itk s~ 7L —

vavhvva (ISC) #HWTHIEL -

BE (sm eq. g

20r] O F o s

| — B R

I8

16 —
e

iz

okl

Bl

n.:"'

lf B3 BT BT

2k

LT ] B ARt AEE TEEE TR

5 [“C]-CFV 8 mg/kg O M5 %DM I B ldsr - MALPIRIE CPafl : 1 geq./g)
T HREYOR: HEEO B [C)-CFV 0 8 mg/ke % WL T4 5-th, Ik ALARIA KO BRI % ik > > F L —

vavhvva (ISC) #HWTHIEL -

> 32mg/L, B multocida O K[E TD 188 #k T =
0.06mg/Li &3 —a v/ TD 1938 T 0.12mg/
L, E coli DKETD 223 kb L3 —1 y/3T
D 260 ¥k T 1mg/L, Proteus mirabilis D KIE T D
110 T 0.5mg/L, Proteus spp. D I — 1 /S TD

71 ¥k C 0.25mg/L, Klebsiella pneumoniae O K
TD 16 ¥k ¥ & U Klebsiella spp. ® 3 — 1 » 3T
M 11 ¥ T 1mg/L, Enterobacter cloacae O K |[E T
D 20 ¥k T 2mg/L, Enterobacter spp. M I — 1
T D 39 ¥k T 32mg/L, Pantoea agglomerans O



I E -

KETD 23 ¥ T 1mg/L, Prevotella spp. DKIET
D11 BT 4mg/L ¥ £ 083 — 1 o /S TD 75 Bk T
1mg/L, Acinetobacter baumannii ® XK [E T D 16
¥k T 32mg/L, Fusobacterium spp. O KIE T D 66
BRT=0.06mg/mL B KLU3 —1 v 3 TOD 26
T 1mg/L, Bacteroides spp. 3 — 1 w3 TD 32
¥k C 2mg/mL, Clostridium spp. O 3 — 1 » IS T
D 15 ¥k T 16mg/L, Porphyromonas spp. O K
T D 29 ¥k T < 0.06mg/L, Peptostreptococcus spp.
DI —u 8 TO 21 KT 1mg/L, Corynebacterium
spp. DKETO 11 HTamg/LTHh - 72 [3] (£4).

() BN TOXRIBEERZ BRI T BB S

2002 4 9 H» 5 2003 4F- 2 HIZH» 1 TEIND 25
e CHEfE X N2 ROEEBIREE R L L7z
CFV ORI IZ B W T Bt X Nz S. interme-
dius 25 HRIZxH9 % CFV @ MICe i3 0.12mg/L (4
[ : 0.06 — 0.25mg/L), S. aureus 19 ¥k T 1mg/L
(&i [ : 0.06 — 2mg/L), P mirabilis 11 ¥ T i1
0.5mg/L (&P : 0.12 — 0.5mg/L) TdH -7 [4]
(F4). [AIBRIZH DO RRIRTAER C i X 1172 Staphy-

RS EHEY T ARV YT A 302008) 47

lococcus simulans 20 #1253 % CFV @ MICo id
2mg/L (#i B : 0.06 — 2mg/L), P multocida 24
¥ < 0.06mg/L (4 A : 0.015 — 0.06mg/L), P
mirabilis 6 ¥ T 0.12 — 0.25mg/L DFiHTH -
7= (& 5),

4) E77LF2 577 NAXIIL
EDHE DS

CFVeig1IttRe 7 s 28Dt T7 7L F v
v (LT cephalexin) A5 NZE 7 7 FaF v
U (LUF cefadroxil) & % MICo % FeIZH# L 72
L% CFVOHEEB & Z, S intermedius I
AUT 81, S aureus \Zx4 L T 4 1%, Coagulase-
negative Staphylococcus spp. 12 % L T 2 ~ 4 1§,
B -hemolytic Streptococcus spp. I1Zx$ L T8~ 171,
Streptococcus spp. |2k LT 4 ~ 81%, P multocida
ICRLT17~671%, E colilZ®ULT16fs, P
mirabilis (2%} LT 32 f%, Prevotella spp. 2% L T
1~ 8%, Fusobacterium spp. |3t LT 1~ 17 fi5,
Bacteroides spp. 1= xt L T 8 1§, Porphyromonas
spp. IS LT 175 CTh -7 [3] (%6).

K4 KEBLPI—0y \ORESCITHOLE L KUK 577 BE S = KRR EIRISN 95 CFV Ol MER LR

KEDORZ SO XU MIC (mg/L)

-1y SORELVIHOKE KXY MIC (mg/L)

P 5k SN - SFEREIR (BRED  50% 90%  IREE» S EES - A FERIRE (BRED 50% 90%
S. intermedius (231) 0.12 0.25 S intermedius (270) 0.12 0.25
Coagulase-negative Staphylococcus spp. (89) 0.12 2 S. aureus (36) 1 2
B -Hemolytic Streptococcus spp. (22) =<0.06 = 0.06 Coagulase-negative Staphylococcus spp. (21) 0.25 4
S. canis (66) =0.06 =0.06 Coagulase-positive Staphylococcus spp. (24) 0.25 0.5
Streptococcus spp. (27) <006 05 £ -Hemolytic Streptococcus spp. (86) <006 0.12
Enterococcus spp. (45) > 32 > 32  Enterococcus spp. (31) > 32 > 32
P, multocida (188) <0.06 =0.06 P multocida (193) =0.06 0.2
E. coli (223) 0.5 1 E. coli (260) 0.5 1
Proteus mirabilis (110) 0.25 0.5  Proteus spp. (71) 0.25 0.25
K. pneuwmoniae (16) 0.5 1 Klebsiella spp. (11) 0.5 1
Enterobacter cloacae (20) 1 2 Enterobacter spp. (39) 1 32
Pantoea agglomerans (23) 0.25 1 Prevotella spp. (75) 0.25 1
Acinetobacter baumannii (16) 16 32 Fusobacterium spp. (26) 0.12 1
Prevotella spp. (11) 0.25 4 Bacteroides spp. (32) 0.25 2
Fusobacterium spp. (66) <0.06 =0.06 Clostridium spp. (15) 0.5 16
Porphyromonas spp. (29) <0.06 <= 0.06 Peptostreptococcus spp. (21) 0.5 1

Corynebacterium spp. (11) 1 4
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®5 Ab LUCHOENEERI I HERIZHN % CFV Oy NEFR LIRS

6. ReH

[Esp i M MICs (mg/L) MICyw (mg/L) #iH (mg/L)
S. intermedius 25 0.12 0.12 0.06 — 0.25
K S. aureus 19 0.12 1 0.06 — 2
P, mirabilis 11 0.25 0.5 0.12 — 0.5
Staphylococcus simulans 20 0.25 2 0.06 — 2
BV P multocida 24 0.03 0.06 0.015 — 0.06
P. mirabilis ? 6 0.12 — 0.25
Doz onTE, HEEER
2 Sy BRI T 728D MICso, o0 X FHES, HEFHARL 72
i, fAH 4.25 ~ 7.55 kg, #t24 5H) IZH RO 15,

45, 755 &

(ZhZH CFV & L T 12, 36, 60

(1) RiZsT2RE2M

mg/kg) % FIZ 7 HRERET 5 BEIS GRER 0,7,
14, 21, 28 H) L7=iBRich W3, HRB LV

TN TR E R & 5 8D, SN B9 % A i
= ZIOVR, HEMER 3 90 (9 7 » Hilb, K 6.05 D 5N, ARRBUZ I 5 MR IIHEATED

~ 13.25kg, 7t 65H) IZHWHE®D 225 f5& (CFV
& LT 180mg/kg) % HilIEZ THE5 L 7=akBRIC ks
W, AR TR B S h7zh, Bk b
CIZBER D R WP 2R Z 2 5 h, 3
PicBdEg ARG Sk 572, Ko TAK

ABRIZ F6 1) 2 IR I E RO 2255 Th >
Tzo F7z, =LK IMEHEMERS 490 (R4 » H

# 6 Cephalexin % 5 ONZ

T5HBETH -7,
%40 (W8

éet,t—awkgﬁmm
W i, R 2.2 ~ 4.4 kg, #F 24 §H)
ICHEHED L, 3, 5f5E (FhFNh CFV & LTS,
24, 40 mg/kg) %P2 TIZ 14 HRERET 8 M5 L
SRS BT S, EYNCEE T 2 RIZEED 5
Ny, €7 xR VIFRTOFHIZBEN AR
BIRAEBFLTWA Z LRSI (T,

cefadroxil & CFV O w/NEHFHIEIRE D Mok

MICe (mg/L) (n) cephalexin cefadroxil CFV
S. intermedius (US / EU?) 501 2 2 0.25
S. aureus (EU) 36 8 8 2
Coagulase-negative Staphylococcus spp. (EU) 21 8 16 4
B -Hemolytic Streptococcus spp. (EU) 86 2 1 0.12
Streptococcus spp. (US) 27 4 2 0.5
P multocida (US) 188 2 4 0.06
P multocida (EU) 193 2 4 0.12
E. coli (EU/US) 483 16 16 1
P, mirabilis (US) 110 16 16 0.5
Prevotella spp. (EU) 75 8 1 1
Fusobacterium spp. (US) 66 1 1 0.06
Fusobacterium spp. (EU) 26 1 1 1
Bacteroides spp. (EU) 32 16 16 2
Porphyromonas spp. (US) 29 1 1 0.06

VUS : REITOSHE Y EU - 3 — 1 S TOo iRk
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1. IR Fcoraet (EHAN)

2002 -9 H2 5 2003 - 2 HIZA 0 TEND 25
fiti g% TN & 7z RO EEYE 2 R e L7z
CFV DERABRIZ 3T, CFV 2% 5 27259
SICHFRERIIBE S NT, TP @ BT
3R 5 557 [4],

v, BIK FTcowet (Ei)

I—vavys¥4 5EH (750 R, FAY, 24
v, WEE) CTHEEX N, RO KRERGE & 5t
%L L7z CFV OFKRAERIZ BT, CFV %# &5
(8mg/kg % 2 EMIHEkE T 4 [ F TR FH5)
N7z 242 JEP, FHERAL O R 23 2 151 (0.83%),
T R 5B (206%), AR - BAKIE
BA5H (2.06%), k3O 4% (1.65%), W&
A 3B (1.24%) ICHEHFRZBRD 5N zn,

RS EHHY 7 AR VT YT A 302008) 49

HEOT7TEFL LYY - 2575 VEE (amoxicil-
lin / clavulanic acid) % 5 % 112 50 (10mg/kg
amoxicillin ~ 2.5mg/kg clavulanic acid T1 H 2[al,
2 ARG A 17— L L TR 47— L &
TROEKE) EHART, §XXTOEHE TRAEHE
nhs <, HESAHERERL XY, CFV LI
KRR E DN S AHFRRIIRAD Sk h o
7zo CEVOWREIZEEL, WL D ORRESE, 4
R, EXHREE RIS, Pie 24 3 U3, IR,
ACE FHESE, SHERAFAE e DB SE, SEMET,
FILE VI IR 70 F U REH X8,
MHEMEHIZRD 5hihro7z [6] (%8).

(2) HIcETREH

7. "M

MEIREHEME X 3TE K7 » H e, REH 245 ~

F7 CFVESAIDR T & OO KRR VB

FA MR PSR- LiLY] #5545k &= ERPES
R 5 ER Y K 6UH Hilal g M5 HWHO 22,5 f5&
1 mTo K o4 ¥ 7 BAgizEE 5 1al HHO cefovecin 12
R RIERGHERY g %5 15-45- 7558 Eﬁi@#éﬁﬁﬁ
2 RO & 04 5 14 Hpc@t 8|l HHO1-3-5 dagH oy
BIARER 5% 2 = BT S- R
T FH R 5l v %t 6 UE o M5 HWHO 22,5 &
1Mo 55 24 T 7 H4g1Zdt 5[\l HHO cefovecin {2
A ARG v e %5 15-45- 7558 B%E?éﬁﬁ‘ﬁ%
2 BRI T O 24 T 14 Higlzat 8l #AD1-3-5 dade 5 h e
SR 5% 5k 2 s Fe T4 5 s
V5 Rt
2 : REPgRER

£8 FI—uySTEEINZ, ROGEEYEELNRE L-ERRBHEIZE T 5 CFV &5
N2 amoxicillin / clavulanic acid £¢5-12 & 3 HEHEROFEK

amoxicillin / clavulanic acid

CFV £ 57 (n=242)

AEHEHREZ Y P58 (n=112)
R FAEHE (%) FAER FAEME (%)
AT ERRL D B 2 0.83 12 0.98
T/ R 5 2.06 3 2.68
BRARIR / BRRIGR 5 2.06 4 3.57
5 4 1.65 3 2.68
Mt 3 1.24 12 10.71

1) A SEBROHHFRRERL 72
2) 77w AROIEHIZLD
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6.45kg, At 6 9H) ICHEMAED 2255 &® (CFV &

LT 180mg/kg) # Hi[OIEZ T 5 U 725 Bk I o0
T, FEHEI CIESBIER S N0, KhE 6O
IZEE D W A ERE S Z 2 6 h, Y
IR AT RIZEED S 572, Ko THRIR
BRIZH T 3 MR ERIIENRED 258 TH >
Too F 2, MSHEHEMESS 4 VH (FZBRAHAE ; R4
~ 5 % A, AHE 1.35 ~ 3.00 kg, Al 24 ¥6) 129
FA®® 1.5, 45, 75f5& (ZhZhCFV & LT
12, 36, 60 mg/kg) % FiZ7 HMEIKET5 M
5 GABR 0, 7, 14, 21, 28 H) L7=ikBRiZHW T
g, HilMI K OWRBRLER SRR AL & G, SEMNC
B 2 LSRR 5y, RikBRIC I 1) 5 MR
HRIFHREDOISHBEETH 572, X512, 43
TEHEME 4 U8 (FZBRFAA % 8 JMh, (AT 2.2 ~ 4.4
kg, 24 96) I2WHED 1, 3, 5M5&R (Zhih
CFV &L T8, 24, 40 mg/kg) #K TIZ14 HIM
b 8 %5 L 2-ikEBRic VT3, w4
BIFRIZERD 5 NS, LT+ XY VI3 TOM
IZBWTUAWEREKAR L T3 Z EER SN
7eo (&)

1. BER T ToReEN (FEN)

2002 -9 H2 5 2003 4F- 2 HiZA 0 TEIND 25
fiti 7% CH M & N2 A O R ERE A R L L 7z
CFV DOIERAERIZ W\ T, CFV #5317z 60
HEP 1 NC B AR R 5 zs, CFV &5
L OBEMEIITEE iz, T OMMIESHBA 2 &8
AHHERIIBR I N L1 > 7,

Y. R N0t (E)

I—aysi4 HyE (I VA, FA4Y, ZAXRA4
v, WEE) CTHEEX N, MO RGO & 5t

R & U7z CFV ORKRERIZ 2T, CFV &5
(8mg/kg % 2 PR TR 4 0 F TR T 5
STz 144 B, SO RE Y 5 hd

THI - BREED 3B (2.08%), BAKAIR - BARIK
B2 (139%), > D228 36 (2.08%), M
25 1 (0.69%) ICHFRRIZRD 52,

*t B @ amoxicillin  clavulanic acid $ 5-#F 73 9H
(10mg/kg amoxicillin . 2.5mg/kg clavulanic acid
T1H2M, 28k %127 —-)Le L TR
47— ETRORYE) LHANT, $XTOH
HTRAEFE D aL, BEELAFEFRLD

CFV#5iIz L 2HIRIB ESEDN 2 AFERERIEA
DoNE o7z, 72, CFVORFIZEEL, W
O ORI, SEimdE, PR, BXHGEE, il
3, e 2z I V¥ RIREE, ACE BHFEE, 4
BRATAE O PEREE, BT, LT

Pigehedk, v o F v i hizs, HAEEH
et [6] (9.

7. B3t

(1) RicBT2F%

7. BEEREABRIC B 2 AN (EA)

2002 49 A» 5 2003 4F- 2 Az TENO 25
Jit 5% C R D Ml R B i RS GUE & 3t R & L 7= CFV
D EEIR R 2 F2hi U 7= BIPmbE o k R D 5 5,
BRPR Y12 B R REGSE O ERIARREIR  (RLBE, 21,
I & 72 1 HERR) 21O BB 67z 3 Al
6 19 s £ TOHEME 56 BEA It L, CFV8mg/
kg ZWEIE THE LT, &5 7H#EBXU 14 H
PRI HEIREEAM 2 S2hE U 72, AR IEREmG %, KIHE,

F£9 Iy NTHEEIN, MOKERIEE IR E UBKRERIZEST % CFV &5
N2 amoxicillin ~ clavulanic acid $#5-12 kX 2 5 EFHLORE K

CFV 5% (n=144)

amoxicillin / clavulanic acid

HEHR #54F (n=73)
R4 8 LA (%) A5 TS (%)
WAL D FRH 0 0 12 1.37
T/ B 3 2.08 6 8.22
BACAR / EARER 2 1.39 6 8.22
oo 3 2.08 5 6.85
AR 1 0.69 6 8.22

1) fIsE»ZERDEEFEFLER L



B, B B L OMERROERIR 2 2 7 (EEIR -0,
B 1, hEE 2, HE3) (£10) Of/dE (B
BHIRZ 2 7) ICHD %, FH5h BAEIRZ2aT
BEED 85% LI EDGA),
TUGEREN 70% LU L 85% KiiDEA) H B Wik
R RAERIR 2 3 7 G 70 % AimD LA

DHEET -7z (£12), ZORR, CFV &L

A% (REHKZ 2

EINTE - EEEE T 7 XV Y P Y Y L 302008) 51

14 H#OZFHBIE & BhplEcE AR L - Fxh¥E
1%, 87.5% (49/56) TH 1, CFV8mg/kg D Hiln]|
NI K 2 EMMENRERR S e (4],
4. BERRERICB T 2680 (E4)
-S4 5 EH (FTVR, K4V, A4
v, HEE) ISR W, MRS R GYE DRI
CFV (8mg/kg-F¢ F&5,) X URESEE LT,

K10 ROMFEH G EGHE D EERAER D E I d K ORRIK 2 2 7 OFFfli e

IR £ itk 2 3 7 O il K
WA TME 23, & 0: MOER = SPWIEEE S s
it ﬁ“géggﬂgﬁﬁj 11 B0 = SROFWMABEE NS
i 5B RNtk /5 20 PRI = RO MBI S h B
i 3: W = SROSWIHIBER NS
AL £ b e, g O MO = ORI & kL
WE R3O PR L = DT AT SR
kD 3oy 20T = IR
3:EHE = F LWEE
A 0 MEER = EELBR S h AL,
f3E HER O R A 10§ = REORIEIIEL , WO LD 550
HENB
20 P = B ORI SE O A ORE O 0 a5,
o BB, FHOREIHE A B & O IR 75 EB
B %iggﬁﬁ%ﬂa&% oA
' 3 = BEOMEIEL, »D, BOREORTI &
)
11 MMM RREIE O BIRFEROE Fe 5 & IR 2 3 7 ORFlisEH
SR E HiK 2 3 7 Ol
BSARTINE A3, & 0 MER = B S hao
it ﬁ“;éggﬂéaﬁf 10 BRI = RO S h D
- 5B RO /5 20 TR = MR IMMAEIER S h D
W 3: I = SROWIHBR NS
GRS 5 s, g O EIR = MR @E E n L
Wil Mis ok Tgox LIS DAl CE SHk
HARAB 5V SN Lo T
3: WY = % LU
0: MEER = BEIEBR S h AL
1: BRI = BEORIEILEL , B KEO b7 7 BB 1
sEN3
O e, 2 G = B OREI3E OO B O R E O D h 2,

HBVIZ, FE ORI 2B O (k£ O JEFEIH 2 A
Bmxh 3

CEHE = BEOREIIEL, 2, BRI ORI &R

BRI B
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F12 K KU OHNE MG ESYE D FFRAER D E K & CRRIK 2 2 7 DRl HEHE

Fh  BRRZ 3 7OEEREN 85% L L L 5 A
BRh  BRR 2 2 7 SGER D 85% K, 70% LI EE &5 A
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Clinical Applications and Basic Study of Newly Developed Antibacterial Agents
for Companion Animal CFV for Injection

Takanori KAGAWA and Satoshi TAKATSU

Animal Health, Pfizer Japan Inc., 3-22-7, Yoyogi, Shibuya-ku, Tokyo, 151-8589, Japan

Cefovecin sodium (cefovecin; CFV) is a 2 -lactamase-resistant third generation cephalosporin antibiotic with wide
antibacterial spectrum. An injection product whose active ingredient is CFV was approved as a medication for bacte-
rial skin infections in dogs and cats in Japan in May 2007, and put on the market as Convenia® in August of the year.
CFV is reconstituted with water for injection, and once subcutaneously injected both in dogs and cats at a dose of 8
mg (potency)/kg.The pharmacokinetic parameters for CFV at a single dose of 8 mg/kg were as follows; Tmax, 6.2 £
3.0 hrs for dogs and 2.0 = 2.0 hrs for cats; Cmax, 121 = 51 1 g/mL for dogs and 141 + 12 x g/mL for cats;and ti/z, 5.5
days for dogs and 6.9 days for cats.The MICy of CFV was 0.12 mg/L for 25 strains of S. intermedius isolated in clinical
studies in Japan and 0.06 mg/L for 24 strains of P multocida.In the antibacterial activity compared with cephalexin and
cefadroxil by the MICq, CFV was 8, 4, 17 to 67, 16 and 32 times effective against S. intermedius, S. aureus, P multo-
cida, E. coli, and P mirabilis, respectively.In the safety study results in dogs and cats, CFV was confirmed to be safe
when once administered at doses up to 22.5 times as more as the usual dose, subcutaneously administered 5 times at
intervals of 7 days at doses up to 7.5 times as more as the usual dose, and subcutaneously administered 8 times at in-
tervals of 14 days at doses up to 5 times as more as the usual dose.The efficacy of CFV against bacterial skin infections
in clinical studies in Japan was 87.5% in dogs and 87.7% in cats.The blood and tissue concentrations of CFV attained
by single subcutaneous dose are maintained to be effective against susceptible bacteria for 14 days.Therefore, animals
with bacterial skin infection are not necessary to be retreated with this drug during a period of 14 days following previ-
ous administration, and veterinarians can accomplish the 14-day treatment with single dose of this drug in dogs and

cats, without being influenced by animal guardian’s medication (quality of treatment compliance).
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(B ERR I 2 5 L)

ANTIBIOTICS (#iE#'H)

B W B A E Y =

2008 -9 H 13 H

GENERIC NAME OTHER NAME ABBREVIATION
PENICILLIN ANTIBIOTICS (PCs) :
N=v ) v RBUEWE
Amoxicillin AMPC B
Ampicillin Aminobenzylpenicillin ABPC FPRIE
Aspoxicillin ASPC RS
Benzylpenicillin Penicillin G PCG BPRIE
Cloxacillin Methylchlorophenylisoxazolylpenicillin MCIPC BPRE
Dicloxacillin Methyldichlorophenylisoxazolylpenicillin MDIPC BRIE
Hetacillin Isopropylidenaminobenzylpenicillin IPABPC
Mecillinam MPC LOJES S
Nafcillin Ethoxynaphtylpenicillin NFPC BRIE
Oxacillin Methylphenylisoxazolylpenicillin MPIPC
Ticarcillin TIPC
Tobicillin TBPC LEUES
CEPHEM ANTIBIOTICS (CEPs) :
Y7 x & RYUEWE
Cefaclor CCL
Cefadroxil CDX
Cefixime CFIX
Cefotaxime CTX
Ceftiofur CTF [i[EE S
Cefivitril CEVR
Cefotetan CTT
Cefoxitin CFX
Cefuroxime CXM R
Cefovecin CFV L[S
Cefquinome CQN Li[EE S
Cefazolin CEZ R
Cephacetrile Cefacetrile CEC
Cephalexin Cefalexin CEX [i[EE S
Cephalonium CEL R
Cephaloridine Cefaloridine CER
Cephalothin CET
Cephapirin Cefapirin CEPR PR
Cephoxazole CXZ
Cephradine CED
Clavulanic acid CVA
Latamoxef Moxalactam LMOX
AMINOGLYCOSIDE ANTIBIOTICS (AGs) :
7370 ay FREWE
Amikacin AMK
Apramycin APM
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GENERIC NAME OTHER NAME ABBREVIATION
Destomycin A DM-A Jp Y]
Dihydrostreptomycin DSM RS
Fradiomycin Neomycin, Framycetin FRM [IEES
Gentamicin GM RS
Hygromycin B HM-B
Kanamycin KM BPRIE
Paromomycin Aminocidin PRM
Spectinomycin SPCM [1[EE3
Streptomycin SM R
Tobramycin TOB
MACROLIDE ANTIBIOTICS (MLs) :
vous4 FRUEWE
Acetylisovaleryltylosin AIV-TS R
Azithromycin AZM
Carbomycin Magnamycin CRM
Clarithromycin CAM
Erythromycin EM R
Josamycin JM
Kitasamycin Leucomycin LM
Mirosamicin Miporamicin, Mycinamicin MRM [ [EE3
Oleandomycin OL
Roxithromycin RXM
Sedecamycin SCM BHVRY
Spiramycin SPM
Terdecamycin TDM
Tilmicosin TMS BERIE
Turimycin TUM
Tylosin TS A, R
LINCOSAMINID ANTIBIOTICS (LCMs) :
Y vav4 vy RIEWE
Clindamycin CLDM PR
Lincomycin LCM BPRIE
Pirlimycin PLM
PEPTIDE ANTIBIOTICS (PTs) :
NTF P RPVEWE
Aibellin ABL
Avoparcin AVP
Bacitracin BC Bl
Colistin CL R, BYIRSE
Enramycin ER Lo
Flavophospholipol Bambermycin, Flavomycin FV Fll 7R
Macarbomycin MC
Nosiheptide NHT by
Orienticin OET
Polymyxin-B Sulfomyxin PL-B
Quebemycin QM
Teicoplanin TEIC
Thiopeptin TPT
Thiostrepton TST R SE
Vancomycin VCM
Virginiamycin VGM NN ]




75

SIHPUERE - ARSI AINEEER 30 (2008)
GENERIC NAME OTHER NAME ABBREVIATION

POLYETHER ANTIBIOTICS (PEs) :

RV T —F I RIEWE
Laidlomycin LDM
Lasalocid LLC FlVRY
Lonomyecin LNM
Lysocellin LSC
Maduramicin MDRM
Monensin MNS Fil R4
Narasin NRS R Yl
Salinomycin Methylsalinomycin SNM Fil s
Semduramicin SDRM Fil R4
Tetronasin TNS

TETRACYCLINE ANTIBIOTICS (TCs) :

FEIHA o) VR
Chlortetracycline CTC FAlVR, BYIRER
Doxycycline DOXY [)[EE:S
Minocycline MINO
Oxytetracycline OTC SRR, BESE
Tetracycline TC

ANTIFUNGAL ANTIBIOTICS (AFAs) :

MEFEVEPUEYE
Amphotericin-B AMPH-B
Griseofulvin GRF
Miconazole MCZ
Nanafrocin NNF [I[EE S
Nystatin NYS FPRE
Perimycin PRIM
Pimaricin PMR [I[EE S
Siccanin SCN

OTHER ANTIBIOTICS (Etc) :

Z D DIEYE
Ardacin ADC
Avilamycin AVM BT
Bicozamycin Bicyclomycin BCM BTy, BhIRSE
Chloramphenicol CP BPRIE
Efrotomycin EFM Bl
Fosfomycin FOM [IJ[EES
Fusidic acid FA
Nisin NS
Novobiocin NB
Polynactin PNT
Rifampicin Rifampin RFP
Streptothricin Nourseothricin STR
Tiamulin TML L[S
Valnemulin VML [lEES
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SYNTHETIC ANTIBACTERIAL AGENTS (&%)

GENERIC NAME OTHER NAME ABBREVIATION
SULFA DRUGS (SAs) :
L7 7l
Acetylsulfamethoxazole Ac-SMX
Homosulfamine HS FEAE
Succinylsulfathiazole Sc-STZ
Sulfabromomethazine SBM
Sulfachloropyrazine Sulfaclozine SCPZ
Sulfachlorpyridazine SCPD RS
Sulfadiazine Sulfapyrimidine SDZ [lEES
Sulfadimethoxine Sulfadimethoxypyrimidine SDMX FEAE
Sulfadimidine Sulfamethazine, Sulfadimethylpyrimidine SDD R
Sulfadoxine Sulformethoxine SDOX [[EE S
Sulfaethoxypyridazine SEPD
Sulf(a)isomidine SID
Sulf(a)isoxazole Sulfafurazole SIX
Sulfisozole SI17Z RS
Sulfamerazine Sulfamethylpyrimidine SMR Bl
Sulfamethizole Sulfamethiazole, Sulfathiodiazole SMTZ
Sulfamethoxazole Sulfisomezole SMX L]
Sulfamethoxypyridazine SMPD
Sulfamethylphenazole SMPZ
Sulfamoildapsone SMD(SDDS) PR
Sulfamonomethoxine SMMX [1[EE3
Sulfamoxole Sulfamethyloxazole SMOX
Sulfanilamide Sulfamine SA
Sulfanitran SNT
Sulfaphenazole SPHZ
Sulfapyrazole Sulfamethylphenylpyrazole SPZ
Sulfapyridine SPD
Sulfaquinoxaline SQ BRKE A
Sulfasalazine SSZ
Sulfathiazole STZ
Sulfomyxin SFMX
FURAN DERIVATIVES (FDs) :
7 7 VikEk
Difurazon Nitrovin, Panazon DFZ
Furaltadone FTZ
Furazolidone FZ
Nitrofurantoin Nitrofuracin NFT
Nitrofurazone Nitrofural NFZ [jIEES
Nifurstyrene NFS R
PYRIDONECARBOXYLIC ACID (PCAs) :
EYFVALKRVER (Z2—-F /0 VR)
Benofloxacin Vebufloxacin BFLX
Binfloxacin BNFX
Cinoxacin CINX
Ciprofloxacin CPFX
Danofloxacin DNFX L[S
Difloxacin DFLX [l
Enrofloxacin ERFX R
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GENERIC NAME OTHER NAME ABBREVIATION
Enoxacin ENX
Esafloxacin Apiroxacin ESFX
Fleroxacin FLRX
Ibafloxacin IBFX
Lomefloxacin LFLX BPRIE
Marbofloxacin MBFX PR
Miloxacin MLXMXC) RS
Nalidixic acid NA LOJES S
Norfloxacin NFLX PR
Ofloxacin OFLX RS
Orbifloxacin OBFX R
Oxolinic acid OXA PR
Pefloxacin PFLX
Pipemidic acid PPA
Piromidic acid PA
Rosoxacin RSX
Sarafloxacin SRFX
Sparfloxacin SPFX
Tosufloxacin TFLX

ANTIPROTOZOAN AGENTS

Amprolium APL VR
Arprinocid APC
Beclothiamine BT
Buparvaquone BPVQ
Clopidol CLP
Decoquinate DEC BTRY
Diclazuril DLZ
Diminazene DNZ [1)[EE:3
Dinitolmide Zoalene DTM
Ethopabate ETB TR
Glycarbylamide GCA
Halofuginone HFN BHTRY
Imidocarb IDC
Isometamidium ITD
Nicarbazin NCZ BTRYD, BhRSE
Obioactin OAT
Pamaquine PMQ
Parvaquone pPvQ
Primaquine PRQ
Pyrimethamine PYR BRI
Quinapyramine QPM
Robenidine RBD
Ronidazole RDZ
Toltrazuril TTZ
OTHERS (Etc) :
Z DDA P SE
Baquiloprim BLP
Carbadox CDX
Dimetridazole DTZ
Florfenicol FFC [[EB S
Flumequine FMQ
Halquinol HQN

Ipronidazole INZ
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GENERIC NAME OTHER NAME ABBREVIATION
Metronidazole MNZ
Morantel MRT Bl
Olaquindox ODX
Ormetoprim OMP R
Quindoxin QDX
Thiamphenicol TP Li[EE S
Trimethoprim TMP R

FR - DENC I W AR (EPRRRINMIREAIR ) & L TIRE S h T3 60,
BRI by EIC W TEHATEER GA - G &L TeEh T2 &0 (BB R 2 2008 R0 E) .

Antibiotics (alphabetical order)

GENERIC NAME ABBREVIATION OTHER NAME
Acetylisovaleryltylosin(MLs) AIV-TS
Aibellin(PTs) ABL
Amikacin(AGs) AMK
Amoxicillin(PCs) AMPC
Amphotericin-B(AFAs) AMPH
Ampicillin(PCs) ABPC Aminobenzylpenicillin
Apramycin(AGs) APM
Ardacin(Etc) ADC
Aspoxicillin(PCs) ASPC
Avilamycin(Etc) AVM
Avoparcin(PTs) AVP
Azithromycin(MLs) AZM
Bacitracin(PTs) BC
Benzylpenicillin(PCs) PCG Penicillin G
Bicozamycin(Etc) BCM Bicyclomycin
Carbomycin(MLs) CRM Magnamycin
Cefaclor(CEPs) CCL
Cefadroxil(CEPs) CDX
Cefazolin(CEPs) CEZ
Cefivitril(CEPs) CEVR
Cefixime(CEPs) CFIX
Cefotaxime(CEPs) CTX
Cefotetan(CEPs) CTT
Cefoveen(CEPs) CFV
Cefoxitin(CEPs) CFX
Cefquinome(CEPs) CQN
Cefuroxime(CEPs) CXM
Ceftiofur(CEPs) CTF
Cephacetrile(CEPs) CEC Cefacetrile
Cephalexin(CEPs) CEX Cefalexin
Cephalonium(CEPs) CEL
Cephalothin(CEPs) CET
Cephaloridine(CEPs) CER Cefaloridine
Cephapirin(CEPs) CEPR Cefapirin
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GENERIC NAME ABBREVIATION OTHER NAME
Cephoxazole(CEPs) CXZ
Cephradine(CEPs) CED
Chloramphenicol(Etc) CP
Chlortetracycline(TCs) CTC
Clarithromycin(MLs) CAM
Clavulanic acid(PCs) CVA
Clindamycin(LCMs) CLDM
Cloxacillin(PCs) MCIPC Methylchlorophenylisoxazolylpenicillin
Colistin(PTs) CL
Destomycin A(AGs) DM-A
Dicloxacillin(PCs) MDIPC Methyldichlorophenylisoxazolylpenicillin
Dihydrostreptomycin (AGs) DSM
Doxycycline(TCs) DOXY
Efrotomycin(Etc) EFM
Enramycin(PTs) ER
Erythromycin(MLs) EM
Flavophospholipol(PTs) FV Bambermycin, Flavomycin, Moenomycin
Fosfomycin(Etc) FOM
Fradiomycin(AGs) FRM Neomycin, Framycetin, Moenomycin
Framycetin(AGs) Neomycin-B
Fusidic acid(Etce) FA
Gentamicin (AGs) GM
Griseofulvin (AFAs) GRF
Hetacillin(PCs) IPABPC Isopropylidenaminobenzylpenicillin
Hygromycin B(AGs) HM-B
Josamycin(MLs) JM
Kanamycin(AGs) KM
Kitasamycin(MLs) LM Leucomycin
Laidlomycin(PEs) LDM
Lasalocid(PEs) LLC
Latamoxef(CEPs) LMOX Moxalactam
Lincomycin(ILCMs) LCM
Lonomycin(PEs) LNM
Lysocellin(PEs) LSC
Macarbomycin(PTs) MC
Maduramicin(PEs) MDRM
Mecillinam(PCs) MPC
Miconazole(AF As) MCZ
Minocycline(TCs) MINO
Mirosamicin(MLs) MRM Miporamicin, Mycinamicin
Monensin(PEs) MNS
Nafcillin(PCs) NFPC Ethoxynaphtylpenicillin
Nanafrocin(AFAs) NNF Nanaomycin
Narasin(PEs) NRS Methylsalinomycin
Nisin(Etc) NS
Nosiheptide(PTs) NHT
Novobiocin(Etc) NB
Nystatin(AF As) NYS
Oleandomycin(MLs) OL
Orienticin(PTs) OET
Oxacillin(PCs) MPIPC Methylphenylisoxazolylpenicillin
Oxytetracycline(TCs) OTC
Paromomycin(AGs) PRM Aminocidin
Perimycin(AFAs) PRIM
Pimaricin PMR
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GENERIC NAME ABBREVIATION OTHER NAME
Pirlimycin(LCMs) PLM
Polymyxin-B(PTs) PL-B Sulfomyxin
Polynactin(Etc) PNT
Quebemycin(PTs) QM
Rifampicin(Etc) RFP Rifampin
Roxithromycin(MLs) RXM
Salinomycin(PEs) SNM
Sedecamycin(MLs) SCM
Semduramicin(PEs) SDRM
Siccanin(AFAs) SCN
Spectinomycin(AGs) SPCM
Spiramycin(MLs) SPM
Streptomycin(AGs) SM
Streptothricin(Etc) STR Nouseothricin
Teicoplanin(PTs) TEIC
Terdecamycin(MLs) TDM
Tetracycline(TCs) TC
Tetronasin(PEs) TNS
Thiopeptin(PTs) TPT
Thiostrepton(PTs) TST
Tiamulin(Etc) TML
Ticarcillin(PCs) TIPC
Tilmicosin(MLs) TMS
Tobicillin(PCs) TBPC
Tobramycin(AGs) TOB
Turimycin(MLs) TUM
Tylosin(MLs) TS
Valnemulin(Etc) VML
Vancomycin(Pts) VCM
Virginiamycin(PTs) VGM

Synthetic antibacterial agents (alphabetical order)

GENERIC NAME ABBREVIATION OTHER NAME
Acetylsulfamethoxazole(SAs) Ac-SMX
Amprolium(APAts) APL
Arprinocid(APAts) APC
Baquiloprim(Etc) BLP
Beclothiamine(AP Ats) BT
Benofloxacin(PCAs) BFLX Vebufloxacin
Binfloxacin(PCAs) BNFX
Buparvaquone(APAts) BPVQ
Carbadox(Etc) CDX(CBD)
Cinoxacin(PCAs) CINX
Ciprofloxacin(PCAs) CPFX
Clopidol(APAts) CLP
Danofloxacin(PCAs) DNFX
Decoquinate(APAts) DEC
Diclazuril(APAts) DLZ
Difloxacin(PCAs) DFLX
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GENERIC NAME ABBREVIATION OTHER NAME
Difurazon(FDs) DFZ Nitrovin, Panazon
Dimetridazole(Etc) DTZ
Diminazene(APAts) DNZ
Dinitolmide(APAts) DTM Zoalene
Enoxacin(PCAs) ENX
Enrofloxacin(PCAs) ERFX
Esafloxacin(PCAs) ESFX Apiroxacin
Ethopabate(APAts) ETB
Fleroxacin(PCAs) FLRX
Florfenicol(Etc) FFC
Flumequine(Etc) FMQ
Furaltadone(FDs) FTZ
Furazolidone(FDs) FZ
Glycarbylamide(APAts) GCA
Halquinol(Etc) HQN
Halofuginone(APAts) HFN
Homosulfamine(SAs) HS
Ibafloxacin(PCAs) IBFX
Imidocarb(APAts) IDC
Ipronidazole(Etc) INZ
Isometamidium(APAts) ITD
Lomefloxacin(PCAs) LFLX
Marbofloxacin(PCAs) MBFX
Metronidazole(Etc) MNZ
Miloxacin(PCAs) MLX
Morantel(Etc) MRT
Nalidixic acid(PCAs) NA
Nicarbazin(APAts) NCZ
Nifurstyrene(FDs) NFS
Nitrofurantoin(FDs) NFT Nitrofuracin
Nitrofurazone(FDs) NFZ Nitrofural
Norfloxacin(PCAs) NFLX
Obioactin(APAts) OAT
Ofloxacin(PCAs) OFLX
Olaquindox(Etc) ODX
Orbifloxacin(PCAs) OBFX
Ormetoprim(Etc) OMP
Oxolinic acid(PCAs) OXA
Pamaquine(APAts) PMQ
Parvaquone(APAts) PVQ
Pefloxacin(PCAs) PFLX
Pipemidic acid(PCAs) PPA
Piromidic acid(PCAs) PA
Primaquine(APAts) PRQ
Pyrimethamine(APAts) PYR
Quinapyramine(APAts) QPM
Quindoxin(Etc) QDX
Robenidine(APAts) RBD
Ronidazole(APAts) RDZ
Rosoxacin(PCAs) RSX
Sarafloxacin(PCAs) SRFX
Sparfloxacin(PCAs) SPFX
Succinylsulfathiazole(SAs) Sc-STZ
Sulfabromomethazine(SAs) SBM
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GENERIC NAME ABBREVIATION OTHER NAME
Sulfachloropyrazine(SAs) SCPZ Sulfaclozine
Sulfachlorpyridazine(SAs) SCPD
Sulfadiazine(SAs) SDZ Sulfapyrimidine
Sulfadimethoxine(SAs) SDMX Sulfadimethoxypyrimidine
Sulfadimidine(SAs) SDD Sulfamethazine, Sulfadimethylpyrimidine
Sulfadoxine(SAs) SDOX Sulformethoxine
Sulfaethoxypyridazine(SAs) SEPD
Sulfamerazine(SAs) SMR Sulfamethylpyrimidine
Sulfamethizole(SAs) SMTZ Sulfamethiazole, Sulfathiodiazole
Sulfamethoxazole(SAs) SMX Sulfisomezole
Sulfamethoxypyridazine(SAs) SMPD
Sulfamethylphenazole(SAs) SMPZ
Sulfamoildapsone(SAs) SMD
Sulfamonomethoxine(SAs) SMMX
Sulfamoxole(SAs) SMOX Sulfamethyloxazole
Sulfanilamide(SAs) SA Sulfamine
Sulfanitran(SAs) SNT
Sulfaphenazole(SAs) SPHZ
Sulfapyrazole(SAs) SPZ Sulfamethylphenylpyrazole
Sulfapyridine(SAs) SPD
Sulfaquinoxaline(SAs) SQ
Sulfasalazine(SAs) SSZ
Sulfathiazole(SAs) STZ
Sulfisomidine, Sulf(a)isomidine(SAs) SID
Sulfisoxazole, Sulf(a)isoxazole(SAs) SIX Sulfafurazole
Sulfisozole(SAs) SI1Z
Sulfomyxin(SAs) SFMX
Thiamphenicol(Etc) TP
Toltrazuril(APAts) TTZ
Tosufloxacin(PCAs) TFLX
Trimethoprim(Etc) TMP
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