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Drug resistance of Escherichia coli strains isolated from the

rectal content of dairy cattle
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Summary

The sensitivity to seven antibiotics of 652 Escherichia coli strains isolated from
the rectal contents of 78 healthy dairy cows (Holstein) from three dairy farms in
Okinawa Prefecture was tested. Transmissible R plasmid was also examined in
resistant strains.

Sixty-eight E. coli strains (10.4%) were resistant to at least 1 of the 7 tested
antibiotics. The resistant strain detection rate was 5.5% in Farm C, 8.7% in
Farm A and 16.5% in Farm B. CTC resistance was the most common at 9.5%,
resistance to the other antibiotics was less than 5% and NA resistance was not
detected. CTC-resistant strains were the most common in all three farms.

The proportions of SM-and SA-resistant strains were slightly higher in Farm B.

There were 10 resistance patterns ranging from 1—agent to 6 —agent resistance.
Over half (51.5%) of all the resistant strains were resistant to 2 or more agents,
particularly, over 60% of those from Farm B were multi-drug resistant. The
six-agent resistant strain was derived from Farm B. In contrast, over 60% of the
resistant strains from Farms A and C were resistant to one agent. Transmissible
R plasmid was examined in 68 antibiotic resistant E. coli strains. R plasmid
was detected only in 5 strains from Farm A, and in all 5 strains the transmissible

resistance type was 1—agent type to CTC.
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DEBABTYERKBEIC OV TORE' T, BEEORERIEL M, 7Y OREE LT
MEEoREE, EFHOREORNE, RERLESKE S RS> T, XHICREEIX. 3 RETEE
HHRFORRA4EBEHRABECODVWT, 7voRhES (RENE, AESF, AF) cRAELXT -
2, RIPVEFORVAHRONI, L, EBATYERCEVWIRERORERLEE TH - 1-
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RBEMERUTKEZE

1 RBHEHRUERRAZE

FAENROAAFIL, AEARADA (JL#8. 3088) . B (%8, 2888) . C (FE&. 2080 D3I MMEK
CENWTHRAFO-REBRGILAY (KVZXS A V) . BFHISHTH 5, HABHIL, 1995F 5~ 7 A,
BHBEOEBNICHERELWIOcmBFA L TR L-ERETH 5,

RAEL-IHBREOESI, RCEIFLIAREDENIH A, WITNORBARD O L EFHNHRAT
Holco ARUCKRRFRIIMEHOPIZEMTHEL. BEERRIBFI0O2SHREBAD1IFTH5.
MBI IMBRE OMARERVEAEMEZEAL. ILESNOA R LOBHERRKIL, BREFICHI:
ZELHDERDODRETH - 12,

2 KRBOOREERIE
KBEOTEEC T~ v 2 v F —FEXER (KB FRZAV., ZhiC LEOEBRERS ZEERHEKL .
35C20MFREH U7, HERE, ABBREBON2EEZ 1 RBYLD T~12B%HE L1,
SEEROREIZ. BE¥MEREOFUEVICEBM LB OB TV, 56528 (ABSER : 2298,
BEEAREK : 2248, CERE : 199%) OKXBEEB . ZNHEKRII DWW TEARZURBRETOL L
BHiZ, WEBEICOWTIIEENR 75X FOREBIT -2

3 ENBBHRROLZE

EHFRZHARIT, BREREFSEREEICENAL, ERXFRFRETHT -2 8 LEFAIL,
7TEVYY (ABPC) . 79547 =a—)V (CP) . Z2ulF+344 2 (CTC) . A+~
4> (KM) . X VF b4y (SM) , 7UTCEVB (NA) . ANVT 7YX bF2 v (SA)
DTEETHD, ZEFOWERAMEIL. SAN200ug,/ml, o 6 EFH25pg/mlE Uiz, 1£E
MEEICBTAEERER 77X FORERICE, MEEZHSEEL L. NABKEOXBEML1410%k %
ZFREELLT, B ROKAIOHEFICHERL TT -7

KRERER

ARG DEBEHRKBEES2KICHIT LA A MEEFORERR Z, BBREIICKR1LICRL
Fo BT, SEARAEADO VTN ICHETH Y., ZOREEKII0.4% L BD TERTH - 7=,
BBRIOMEBOREETIL, BEEREDIE.SXNVRET, UTARREDS.7%. CHRRBREDS.5%
Tholeo BRERRI LD > 72h BHRAOBEERHRIZILETII25.6%6THD . ABRBRKLH30.0
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Table 1. Frequecy of drug resistance in E.coli 1solated from the rectal content of
dairy cattle

Dairy farm

Drug*' A B C Total
(229)* (224) (199) (652)

ABPC 1.3 1.3 0.0 0.9
cp 0.4 1.3 0.0 0.6
CTC 8.3 14.7 5.0 9.5
KM 0.0 1.3 0.0 0.5
SM 3.1 8.0 1.5 4.3
NA 0.0 0.0 0.0 0.0
SA 0.9 9.4 2.0 4.1
Total of 8.7 16.5 5.5 10.4

*1 Abbrevation : ABPC, ampicillin ; CP, chloramphenicol ; CTC, chlortetracyclin;
KM, kanamycin ; SM, streptomycine ; NA, nalidixic acid ; SA, sulfadimethoxine
*2 Number of strains tested
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Table 2. Drug resistance patterns of E.coli isolated from the rectal content of dairy cattle

Resistance Dairy farm Total
patterns A B C (%)
CTC 11 10 6 27
SM 3 1 4 33
SA 1 1 2 (48.5)*
ABPC-CTC
CTC-SM b) 3 8 19
CTC-SA 8 2 10 (28.0)
ABPC-CTC-SM 1 1 12
CTC-SM-SA 9 2 11 (17.6)
ABPC-CP-CTC-SM-SA 1 1 | (1.5)
ABPC-CP-CTC-KM-SM-SA 3 3 | (4.4)
Total 20 37 11 68 (100)

%k Number in parenthesis indicates percentage
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Table 3. Transmitted resistance patterns of R plasmid in resistant E.coli strains

Dairy farm

Resistance patterns Resistance

of ori inalpstrain patterns of A B C Total
g R plasmid 20* 37 11 68
CTC CTC 5 0 0 5

(7.4%)

%k : Number of strains tested

58 (7.4%) OAPRITITXI FREBETHY, SHBELDABRBERHARTHL-. 20D 5 BDEER
BRI I XCCTCEFRTHY, FL-EHEHKIIBS T EAMERLCTCERRTH - 1=, k. ik
BRERLXEENSL<, 2B L2 -7-BEBETCIE. R75X3I FEFFIEIBREXIN > -
7=
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SEIDIAE Ry 4 V) BEBFEERICET2EFREAXBEORERIZI0.4%THY ., BEIZ
BE L EBE CRBRLU-ABLEEBRASWER (13.1%) “BIUBBTCIEETFORBEEFEHLK
(22.3%) PICHB L TOREN -1z LI L. EBABYWHERABED D bRV A VRBIZEITS
MEROBEEKIZ6. 7% THY ., ARICHAEL-BRENEGREIZZERUTH > 208, SAEFHEIC
W& T DEERTH > —F, FISWRILBEDLEH CTER L -ARFOREFEHRABEICOV
THREZT->TWBH, 88UV RUETCH-EBRELTEY., EHLOIBFEBEHRIZIEITS
BELVETFEY, FL5BIOKITE. ARTOSBYCLX2WAFOEBEHRKBEICEIT 58K
(23.0%) ICHE L THE, -7, B, 7V VOBBBICHALREFEBRERICIIVW T, SEIOAB4
H25.6% TH-7=Dic L. BBIZE T 2ABETIE6T.2% & BWEEZR LY,
INGOREEADEHBY GRVRY 4 V) BROKXKBEIZ. AH4 (BRERNE BHROZNIC
HEEL T, EAMEEOREEDENVWE D BHE TS, 2ol AAFELARG L CRARER
HEE BAFOAFFICIEAOBRENTEX Lk E, OBVWADEIDEEZBNS, L L. .EH
THEABLAKDE, VBT HBAMEFORBRIIHEFOENWZT TR, AFBBICL T
LRESRLEDDLDEEZON . ZNERBRODZ LN, SEOHABFORAETHEDN, BB, &
Bl 3EDE 1 BEERIZCOVWTHAELZT - 725, MEEORBRIICEBBRDS.SX»S5BMBRD
16.5% DEHEIZH V. BBRICX > TR > T, IBMBFROEBREE,. K5EERNLLICKE BN
BRONLE, -7, BEBELBBAMARD 1FTHY., ZOZE*ERTILENRDI I LN
Vo
EFJOMBEERERIZINVWTNOERTH > =08, 24 TIICTC, SM. SAREOREICEE X h, BE
WOHWBFBEKE IISMEEE SAREDOEETIZH D0, ZN6 3FRFICHTIREEI AL E LD
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TWADIIALTH T TP RUTZT M)PHETHRIIFALTHD . ThODEFIP T E
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tH, CEEBRER TIIKM, ABPCE I UCPRHES . ZNENBRIEHINTERARRICE 5BV AA LN,
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BHEZHAONMITE d -7,

I BT D EEER 77 X3 FRABOREEZRLIL. 5K (7.4%) HRAELTNWDDOAT
HY. WOV FBEONAFHRTCTHE LBE (12.9%) R TOF4YE I3 Ek
THAE LB (39.3~60%) ICHE L ThVE,I -7z, INODEER(R T T ZI FRAEEFIR, £
TABBRO1IBFDO 7V »b0HEINHDT, SHKEDCTCERARERTHY ., REHKROEH
MERHCTCRAR TH -7, BEMBRIIEVLW IO 2EERICEE L CHFAMEEI LR E
hizs, EEMR IS X I FidgiEENsh -7

SEIORAE» S, BRRICLHEBENZT TS, VVEEHICE > COMEEREER, HiER, TEH%
RS2 FRERLGQENREBDZEVPELN 57z, I T, BICHEROMEREIREEI NV v
DEFRBEL DWW THERVAEET >/, BHEEZHONCTE R, -7, T 6B, BRRX
REREORR, BEAE, ARHOBRELLCOEBINLEZEZONLSE, ZZETHET IO
Wt le XD iZBbini,
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HEERND SEEBRTHILTOBRERILEY RV v 4 M) . BFISROEBE» 678 LIz
BE6S2BKIZ DWW T, TERICHT H2RFIURBRETV., FLMERICOVWTEEE®RR ST XI Fo
BELHAL,

HA L TEHOWTN, 1 BRICHEOABEIZ. 24 TI368% (10.4%) Th-7-. BERFRIOD
MHEERHE T, CEBBRS.5%. AMBRS.1%. BEBRF16.5% Th -7, EFFITIZ. CTCHt
HENISX THROLEL . HOEFICH T HMEREIZS B R TH - 720, NAREEIIBRE I N kh -
oo SEHEBFERHBXRE HBCTCRHHEHEELRDSTH -7, BEBFRBEETIISMBIUSAREERELEFSH
fEZRL 7Tz,

MR OB ERAR, S 6 B F CI0EERD N, AFREBREI N 5/, /264 T
3. 2HU EOEFICRED SFRER B LR E L, FIC BERBRBFRHERK TIZ60% LI EA S HtER
THY, 6FAMUERNIEABBRHKRTH /-0 — 1. ARV CEBRERTIZ60% LI EH¥ I 8wt 4
RTH -7,

M EE8KKIZ DWW T, EEUR T T X I FOBREEZT R, ABMBRHERDSKDLHIER ST X
IFERBLTUW, ZO5KDEERMERIL, I XTCTCERB TS - 1=,

AERIUZ S > TRMHBRFREEREH L, BILBTRERBELEFTEIUVBBRROL ~DTH
NERNz, BELICHEHRHBLET,
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