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Summary

Escherichia coli was isolated from 64 head of the beef cattle fattened in 3 farms
in Okinawa Prefecture [25 Japanese Blacks, 24 imported steers fattened in Okinawa
(imported cattle) and 15 offsprings from Holstein and Japanese Black (F; hybrid ) ].

A total of 610 strains of E. coli (235 from Japanese Blacks, 228 from imported cattle
and 147 from F| hybrid) were isolated and antibiotic sensitivity tests to ABPC, CP, CTC,
KM, SM, NA and SA were performed.

Of the 610 isolates, 136 (22.3%) were resistant to one of the antibiotics tested. The
antibiotic-resistant E. coli isolation rate was 30.6% in Japanese Blacks, 16.7% in
imported cattle and 17.7% in F, hybrid. The overall antibiotic resistant rates were
12.8% and 10.2% for CTC and SA, respectively, and less than 5% for the other
antibiotics. Fourteen antibiotic resistance patterns, ranging from single-agent to 4-
agent resistance were detected . eleven patterns in imported cattle, 9 patterns in Japanese
Blacks and 6 patterns in F, hybrid. While 62 to 71% of the strains isolated from
imported cattle and F; hybrid were resistant to a single agent, over 50% of the strains
from Japanese Blacks were resistant to 2 or more antibiotics.

Transmissible R plasmid were examined in the antibiotic resistant E. coli strains. Of
the 126 strains examined, 16 (12.7%) possessed transmissible R plasmids. They were
found in 20% of the resistant strains from imported cattle, 11. 5% of those from F, hybrid
and 10% of those from Japanese Blacks. The type of transmissible resistance was all
one-agent type.
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UEEYHRABEIIOVWTHAELT>TELYY, 205 5FKY, BEKY, 7u4 5 —"Sn%E
HRKBE IOV TORETIE, AR 2SIC B 2 BEARERAEVT AL BERICTHEEIRE S
Nize —=h, EEHBIIMAINTRFOEL LTCEBATYWHKRABE ICOVWTORAEY T3, WHE
DREFIIFD TR, T2V 0REHEICL > THEEORER, EFNOMBEOATE, WERL L
WRELELRY), BRODHLBESBEON, LHL, TRLOEBAAEYREL, ETBITBAZIN
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EKRMHERUHE
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kg L E, LA L mg) 258H, SREESH (L a— Ph— Y e TNF4 =0 7O HAOKKE, #, #hE
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2, ILF SERS TEIHUORERAE L AR LEHALTVR2LDI L THoT, LBFEERADHER
FomERKEZ, MEAERESM2EZERS L ) HRMBITFTH -7,

2 KBEOKBFEERTE
KBEEOTHEIIE< v 2> F —FEREH R FREAY, ChiCERoEERRE 2 EZRKL,
BTC20RFFIEE L7, KRS, KBELELNIEELY 1 R4 I0EEELSEL -,
SHEROFEIR, BEFEERCSOFOEWICHEBLEOBY IC/TY, S5H6108 (FiE2358, Sl
4-228%k, FLF, 1478) OKBEL B, CASERICO W TERRIHRBRET O L i, WHEIC
DWTRIEEBR I X I FOREDITo 72,

3 RAHBRIBMEHBRDOAE

FHIRZMERERT, BARCEREELIEREY ICHEI L, BERFERFRETITo 72 AL -5,
T ¥y (ABPC), 7056 7x=a—) (CP), unshrs%421 > (CTC), HF+<A >
> (KM), APV T7bh=AT2 (SM), FIUTFTE (NA), AVT77I A ME 2 (SA) O 7K
Thb, ZEROTERFEEIL, SA 27200,g /ml, HD 6 EBFIH25 g /m & L7172, % BEEEIC
BUIAZERR I AI FORFITIE, WHEEHSEE L, NATWEOKBE MLI410dkE2 SEH &
LT, BHERUKETYOFESICHERL TIT- 7,
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BN AR ORI E TS, FIEH¥KA330.6%, FLF HRD17.7%, SEFHEHL6.7%THDH,
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H%2ERRTIRIZIZEETH 72205, IHSHICHEL THEHRTEIGWELZR L, RBFRREILE
o 72hs, EEBOMMERERTHIEIT6. 0% TESE L, HWEF (62.5%) L3LF (60.0%)
MIEITE CfEERL 72,

HRNWOMHEOBREFIE, WTHOFEANIIL THEDL - 7225, 0% 2 Tid CTC MiftE4%12.8%
O SA fifEA510. 2% THEHE 2 - 72. LLF SM figtE, ABPC fiftE, NA @i, KMMHEONETH -
72535, WTFh L 5% RMTHY, CPRMHIIRE SN Ao, MESENCASE, fIFEHKTIE CTC,

Table 1. Frequency of drug resistance in E. coli isolated from the feces of beef cattle

Japanese Imported F, hybrid Total

Drug *! Black cattle
(235) ** (228) (147) (610)
ABPC 8.9 1.3 0.7 4.1
CP 0.0 0.0 0.0 0.0
CTC 20.9 4.4 13.0 12.8
KM 0.9 0.0 2.0 0.8
SM 5.1 3.5 4.1 4.3
NA 0.9 3.5 0.0 1.6
SA 12.7 10.5 5.4 10.2
Total of 30.6 16.7 17.7 22.3

resistance

*] Abbrevation : ABPC, ampicillin : CP, chloramphenicol : CTC, chlortetracyclin ;
KM, kanamycin ; SM, streptomycine ; NA, nalidixic acid ; SA, sulfadimethoxine
*2 Number of strains tested

Table 2. Drug resistance patterns of E. coli isolated from the feces of beef cattle

e pese el pmbe (ol
CTC 12 4 12 28

SM 1 1 4 6 78
NA 2 7 9 (57.4)*
SA 20 15 35
ABPC-CTC 18 18
CTC-SM 6 1 1 8
CTC-SA 8 3 5 16 49
KM-SA 3 3 (36.0)
SM-SA 3 3

SA-NA 1 1
ABPC-SM-CTC 3 1 1 5 6
ABPC-SM-SA 1 1 (4.4)
ABPC-CTC-SM-SA 1 1 3
CTC-KM-SM-SA 2 2 (2.2)
Total 72 38 26 136 | (100)

* Number in parenthesis indicates percentage
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SA, ABPC, SMFHE DRI, FLF, H®E TIX CTC, SA, KM, SMittEDNEIC, F 74 ELHRTIT
SA, CTC, SM, NAMMDIEIZ, FNFNRBEIEDL > 72, —F, FEBHRTIE CP DS, SiE
HHEKTIICP R KM A, F/-3LF HE T TIZCP R NAMMA, #RFREIAT, &
BEIIL o TETFORVD AL,

FEEATERBE IS BT AWHR LR 2 ISR L, WHEOEHIZ, £ TIIEFAEDS 4R F T4
BERO LN, SESHKTIIEE, NEHRTIZOEME, JLF HRTIR6EHTHo 7, L
ML, WHEEOBEEH (57.4%) ZEAETH Y, RTIE2HE (36.0%) »°%<, 3FRU4HIE
BIKAOBTHo 72, mlEFRICALE, NEFLILF HRTIZHEATNTI%~62% % H&d 72Dt
L, FIREHRTIIMIC 2 KL EOEANI 4D SHIRERAGEEE (51.4%) 2 &0/, $-fEd%
DEFITERIL, TXTCTCHHEFLELELDTH o7, %8B, ABPC MR U KM fittEo )
BIALNT, Tho MERNIGT HREEII TS THEFRIWREE OMAEHEIZ L5 SHITHETH 72,

FRHHABED D & NATIMEER C1260kI2DOWT, IZEMR TR I FORESIT- 770 BRI
DWTIREIIRLZA, 168k (12.7%) "R7T7AI FMRAEETH ), MBHESTH (10.0%),
SL\EEAEHIRAT6 ¥R (20.0%), FLF HERD 3 (11.5%) TH oz, MHEREESEDEH o 7240

Table 3. Transmitted resistance patterns of R plasmid in resistant E. coli strains

Rcsistfiqce patterns pRaistiesrtna:g? J %)ﬁlr::cl:(se I"éggﬁed F; hybrid Total

of original strain R plasmid 70*1 30 26 126
CTC CTC 1 1
CTC-SM CTC 4 4
KM-SA KM 3 3
SA SA 1 3 4
CTC-SA SA 1 1
SM-SA SA 2 2
ABPC-CTC-SM-SA SA 1 1

Total (10.0)" 20.0) (i) (12.7)

%1 : Number of strains tested
*2 : Number in parenthesis indicates percentage.

BHEKTIE, R7I7AI FRABOKREFENIREB TH o7, SN O DIEEMHE T X THAIETSH D,
IR TIE CTC R U SAfiftE, NEFHKTIE SATHHEDAL, FLF HETIE KMEORTH - 72,
8B, R77ZAIMREFOEEKRICEIT 2 RAIWER L, BRE2S4HRT TASNLY, 205
CiZ2HP Lo SHMMERCTH - 72,

£ ¥

BETHIIBWTHEWE 2 LHERIE, REOLERMLE, REERORBET, EHHELETAKE
RIREIERICLTEL, LAL—HTR, ShoEBEROSHRREBRME, & AKBEOEA
ML EREL, RAWELBREMEIEET IR IAI FREBEXDEMI L LEbh s TOITIY,
RECBITL2RAWMHERBE e MIEELELRIZT2E»IFMALREAVLETHA 54, #r5
WHERD) bR 772 I FREEAHEME S RFINELZET2WREMIZEZ LN, ARBELLE
‘/_:":éﬂwcb,%l,ll&ﬂ.w)o
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AEEESIE, RENOBWHFTERERS CTRETOME, SESF, 7LF OEFEHRRBEIZDOWVT,
7L OREENCHAEE T o, FORBREITTIIRARLA LD, 2R TOMEEORLIFEIL22.3%
THhote VHEARBEICBTA2WMHERERIIOVTIE, SN Y oRELIEFSERUALLS
B 2HAE (53.1~68.8%), TMELYOBEUEREMEORNETFIIBITLEE (60.7%) »H 5D
A, WFNLFRERBEEFRASINEL 2R E IV I BOCEETHL, —F, LEBHIIIEBT
RSN REOEBEHEKEZEZONAKBETIE, LBETOFMS®IZL 2FLFHE TS 8%,
HEBTOHKRSDIZE 23 FHETI. 0%, KETOEH L 2ARFHEKT23.0%05, FhE
Nt TH -7 HESN, LEROPHS RUHEES OBE L WKy, SE0oRAFEEHRKBEIC
DOV TOTEEREEIL, ROy > EBRNEWHEORE (13.1%) IZHEL TEERTH - 7277,
SO L ANEEHERORELZIZEALTHY, FASWEHALYIZL LA HROBED P
Bliidh o7, Lo LSEENOREERERTIE, ROEBNEWHERTRIE TS o 2 MEHRI K
EARL, FIRETHoHEFHESILE HREIZIZALLLZWVAREKLRLZ, 28, HEHEH
DHERERTONEFLIF AMIZELCTHY, METEIZIOmMEBEL VEHEZ R L,

EHINOMUERERIIVTNOKERTH - 7205, £ TIECTC, SA, SMHFHEDIEIZFRL S 1,
THWRRZ P VR EFABEESHCER SN AEFIIHT AMBES LN E SO Tw, L
L R TRETOEVYALN, 4D L 2MF TN CTC /21X SAWHETH -
7=h8, 3 HLICIZFNFER R AT ABPC i, SVEEFHKATSM i, FLF HRP KM, 47230
ZNSM, NA, SMiftETH - 72, TMHBMOBEE T, MEFHRIEE, MEDAKEHE,
FIHk6EETH), MHEREEORLEY - W EFHRTEE S o7, LL, SEFH
L FLF HRIZEAF ST ~62% 2 EH 023 L, FEHRZ 2 L Lo S HI %R A58 3 1K
(51.4%) &, LLBEVAASNL, HETE, FIHROEHNBTYWHRYS T XTHEABTH o720k
LR - TV,

WMEICBITAIEEMR 79 A MEAHORERIZZ.7%TH Y, £R'OVFEOAHFHRTR
H(12.9%) L7200 E3I2RILTH o7z, LA L, BLROMAFEICEIT 2 F4HSY 3 23845 Yl
KTOMEE (39.3~60%) L2k Ero7/, MESETE, WHEERUEIRIETDH > ZHESF
HRTELEC (20%), HIIHMEERERIRLEL > ZHEHRTEE (10%) THo7/, T H
R75 A3 FRARDIEEMERII TR CHAETH o 72, BED L) IZFTHRY O EBAEWHKET
v, FURFHRABETO MEEICL > TRHMEEOREE, MEONE, mHE, R75 X3
FIREREORMIBEL EAETRZ > Tz, 4EFAE L3 BH T, WEREE, BLIIRE G5E8
BECKELRBOUERON G- 7205, FERNOHEARECIAEAERSIKBEWRIFTH o7, L
A LIRS RIAMERRIRE Y RL, SR EOBEAERKE L HEERERE OMICIZEROBRY
AN hole TNHDOI ENL ERDE VL, VIOMEEZTTLEL, BHEFObn, ERED
B, WHEHAE, BEEDOEERE, EARMOEARSELLICEEINDL EEDNLY, L OFM
WAETH 5,

B =

HABE NG 3 BB TIERONEY, 6450 (FIFE255H, S E4245, FLF 1500 OEEL L THL
7o KBSE, AElL0MRIC OV TERIBREHRE LT 70

WKL 7TEHOVT R TH - 2 EHIE, 1368k (22.3%) THholo 7 DmEEFIZA
oW ER LRI, F1fE30.6%, SLEF16.7%, FLFI17.7%ThH ), MEF &L - 72, EHIBIOMMAE
EREEIL, £/ T CTCHitE12. 8%, SAMMEL.2% % &8 <, MMOEFIWME IV 5 %R
T oz, MBHOBEIZHEAE DS 4 KR T TUBEZO S, AEFTIRIERE, fIETIE9
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