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Hironobu HiGOSHI and Akinori UEMA : Drug resistance and R
plasmids of Escherichia coli isolated from broilers feces

Summary

Rectal feces was sampled from 96 broilers from 3 farms ([ : 33, Il : 33 and [l
: 30) brought to a broier processing plant in Okinawa Prefecture, and 100
strains of Escherichia coli were isolated from broilers of each farm. These
strains were tested for the sensitivity to such drugs as ABPC, CTC, SM, CP,
KM, NA and SA. Attempts were made to detect R plasmid in resistant strains.

Resistance to at least one of 7 drugs was found in 242 of 300 strains of E. coli
(80.7%). Resistance to SA was found most frequently (67.3%), followed by
resistance to CTC (59.3%) and resistance to SM (51.3%). Resistance to CP was
found only in 0.3% and none showed resistance to NA.

The patterns of resistance in resistant strains are classified into 21 types.
Resistance to 3 drugs was found most frequently (32.2%), followed by that to 4
drugs (26.9%) and that to a single drug (20.2%). None showed resistance to 6 or
7 drugs. Rate of detection of resistant strains and kind of resistance showed
some difference among these farms.

Among the 242 resistant strains, R plasmid was found in an unexpectedly low
frequency, only in 9 strains (3.7%). Resistance to a single drug, ABPC, KM, or

SA, was found in strains with R plasmid.
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—H., FEFTHIIB T, REFOSAFHRABROERNBZHERRLLEL TEC I LZ. KR
DIEFEH DI TFHICAHENLER 2 BIRT LOICHBNER L 2D EATRBEINTVEY, TDLH
ZEE2OREHRERHMERBRICOVTORESEH TITHLR TGN Eg®s L pEED
RESABRHKRRBRAOEANBZHRIOBE LS HMNT, TT-EEBOFRIZOVWTORERE
T o727, AEIZ, —EBUBEBAMASNICAEBII>WT, RIKORAEZITH LIic, WEEFHIZ
WTIRRTIRAIFNDBFEDIT-72DT, TIHLDBMELTHRET S,

EBRMHERUAE

T HEMH

SRIOFEIE. 1990 8 A, MBENO-~HEELHEBE~MA SN -3 RHORES (CFHHKE [ 1.74~
1.83kg. H#G :45~48H). &596 (BB 1 337, BHI 337, BHI [ 307) #xRE& L7,
CHOREDEBASAFEZ, MABRBBREIKREANOMB TE~NASLFR T, 8 ~10TBIBRERELH
WTERILL 72,

B, AELA3BEBTER, 4 BRI TORBIZ,. AT Iy ) /=242 0F MY A,
WD ) 2 F oaNRmaE Rz ERS LT,

2 #EXBHE

R L 7-SAERA T~y o0 F -FREH CGRUF) PRICEERMA L, VCURHEEL -, BE
FRRBREEEDLDNLEEZ IHHLEL) 3~ EHIBEL, ELFMIMRLEI > TRBELRAEL
72, ZORER, ERBI00MK., EFF3008%EH T, I b 2 EAESZMHABRISH L 720

3 FHABBMEHEBROFE

Table 1. Frequency of drug resistance in E. coli isolated from rectal feces of

broilers

Drug *! Farms Total
1 (100) *2 I (100) m (100) (300)

ABPC 12.0 1.0 31.0 14.7
cCTC 64.0 74.0 40.0 59.3
SM 48.0 46.0 60.0 51.3
CP 0.0 1.0 0.0 0.3
KM 45.0 28.0 55.0 42.7
N A 0.0 0.0 0.0 0.0
S A 60.0 68.0 74.0 67.3
Total of 75.0 83.0 84.0 80.7

%1 Abbrevation : ABPC, ampicillin ; CTC , chlortetracycline ; SM ,
streptomycine sulfate ; CP , chloramphenicol ; KM , kanamycin
sulfate ; NA , nalidixic acid ; SA , sulfadimethoxine.

%2 Number of strains tested.
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T HEBRICHER LAERZ, TXELY >y (ABPC), 7unrs ka4 4219y (CTC), HWilkA
LT b=y (SM), 7assv7z=a—)L (CP), #EHr+<14 > (KM, +1) 8
(NA), 2L 772 %20 (SA) OTHEETHL, INSOEAOMMERFEE L. SAL200ug
S ml, LD 6 ERIA25ug mé & L7,

B HERIL, ORMLFEREFERBEERVICERL ., BERIPMERETEBL 72, $70. ZEBRY
FA3I FORFIZ, TEHE L L CNAMEO KBEML— 14108 % v, BEERY O HFETIT - 72,

Table 2. Drug resistance patterns of E. coli isolared from rectal feces of broilers

Resistance Farms
Total
patterns I I i
CTC 9 11 4 24
SM 0 0 1 1149
KM 2 1 5 81(20.3)*
SA 4 8 4 16
CTC - SM 0 3 0 3
CTC - KM 3 1 1
CTC - SA 1 8 10 19 33
(13.6)
SM - SA 0 1 5 6
ABPC - SM - KM 0 0 1 1
ABPC - SM - SA 1 0 0 1
ABPC - KM - SA 1 0 0 1
CTC - SM - KM 0 0 1 1 ?32-2)
CTC-SM- SA 15 24 7 46
CTC-KM - SA 7 9 1 17
SM - KM - SA 2 0 9 11
ABPC - CTC - SM - KM 0 2 3
ABPC - CTC - SM - SA 0 0 1 1165
ABPC - SM - KM - SA 1 0 19 20 | (26.9)
CTC-SM-KM - SA 20 16 5 41
ABPC - CTC-SM - CP - SA 0 1 0 1117
ABPC - CTC - SM - KM - SA 8 0 8 16 | (7.0)
Total 75 83 84 242 | (100)

* Number in parenthesis indicates pacentage
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KERAER

BEESABEHRRXBERICBITSZERICAHEEOREBEREL, BHEINICELIZR L,

I L 72 KIZR 3008k D 5 6, 2428k (80.7%) MR L-EFOVWTRHL 1 HICHHETH - 720 B
BOBEBETIE, BBTLEBIANIZELETH 57225, TS BBITHNTEE | OBESRIIEDY - 72,

EHHTIE. SAMMEREA67.3% TR LE <. WTCTCHt 4 ®2559.3% . SMiftE @ #551.3% . KM
P4 & A%42.7% . ABPCitt®#4%14.7% . CPW MR 250.3%DIETH H ., NAWMHHEHEIHRE I L » 5
72

FFEAIFTHEIWMHEROBREFEIRBIIL - TRLZ - TVE00, HERDIEM TIIEGT L 2%
OAELCTHY, BBMICBITHIEMIIM 2 BIBFLEETREL T, 7, BHEMIIBITL&EAIC
T AMUROMBEIX, Moo 2 BHFICH~NT, CTCHEREUAZVWTFR IS WEEZRL .

KIS, BRWHERBREICBITAMER L Zo0Hmxr. 2158 L7,

THERNE, EETITEARER A, S 5 AR F C2LEERE O O N5, EBMAITHEETREDZ L.
B ] 1458, BHIP1IIEETHY, BBIZI -TREL > T, WA Ti, 3FREAOH
EN32.2% THROBC ., KW T4 AR (26.9%), HAGHEA (20.3%). 2 #WMHR (13.6%),
5FIM MR (7.0%) DIETH 72, 3HWHERIUEDOLATERIA, & MHEHD66% % HHTv72,
LoL, CoO3FULEDEZHTHEROBBEIL, BB IHITHBTRIEL. BHI160% TRIETH -
720 T2, MHBEOABTLRBBIZE s TETDEVHDR LA,

ZEMR 79 A3 FOBBIRRZ EIZOWTIE, R3IIWR L,

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

Resistance patterns Resistance Farms
o ) pattern of Total

of original Strain R plasmids I I m
K M K M 0 1 0 1
ABPC - KM - SA Y 1 0 0 1
S A S A 0 0 1 1
CTC - SA 2 0 0 3 3
ABPC - CTC -SM - KM - SA ASPC 2 0 1 3

Total 3 1 5 9

BEESAFHKREATRERBE24L2EDO D L, ZEHR7IXIFEREL TV DIF I (3.7%)
ThhH., BHIA L7, BB ENEERMERIZ., KM, SA. ABPCOHAIEOATHY, Fh
FR2RR, 4%k, 3BRTH 5720

£ K

FEHRMEICBITH2EAMEROHMAMERSINIZLTALL., TS OREIIHEME L,
T%L, AAEHRAKBREICIOVWTHIELOHENH LU0, ERLL, MRBICBITLIRES
DEAFHRKBGHOERERZHRRE*AEXFTH LAY, SEIZFO—BE LT, EBESAEHKKX
BEIZOWVWTORESIT - 72
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ZOREE, 3EBOEESABEHKEKRBENS.7%H . FHLZ7TEFHOVWTALIIHETSH 72,
ComHREomEEIZ, Kinjo! WAKRT TRAHOXEHOHBREFMEOLEFIIE T L ER, BT
Bz, 2 (HEIEAHE) 1o W THAELZBENIS~97%. RUBITERKIZSE LIZITFE H EORIDA
OFEE (4~ 9BE) IOV TOREI% ., (BT S LR, Tud, T TREARMEN
EXNARIPAEE. B L AMA2 S TEFERMOFEPHBES ENLIABLEDEVIZLLLDLE
b b, BIZE&HY T, EHBEEMOBABTHRT N TAEKEE (80%) RUEINFORE (60%)
T3, MHEOBREEIMENZ L E2HREL T b,

—H. EHLITVERERIIBOTAEBSABTHKRABREII OV TORAELITV, BETHETOL
O EBHEETIZNY ~98BAHURETH ), TEBMBEE TRILLZZSABHKRTLIILA LS
ATRHCH -7 2 HmEL TV D, CHOEOBBEICHEL T, SRIFEEOVHELCABESAMRH
FABREIIBIAMUEREOBRE TRV, SOV L CEBBICLLELDON, MERELZ EDE
WROMEITRBETHLE, LAL, SEOEESLOREEED T, ABERFRIIBO SAFEHEKEBED
iz, AV ERIMMHIELTVEILERL T %,

WA AR E OB ETIZCTC., SA, SMitE@E 2 ILENEE (51~67%) THH, I b
iz CKM®E 43%) b&Es -7, TCH. SA. SMo 3 EA T H2WMER T, &H57YD
ABEHERPEH T ORMBEKIZKRS T, HORESAEHKRRKBRE T SFIRIE I, Lrds
EmaEmo Ly icBbnso, /-0 MR L CTC-SA-SMo 3 Al 48 % & € 3 AR (32%)
AEE T, ROTAHE (27%) Th o7 EEMIC, REHREATERBREIZSB T 5 SR IELO
IS LN TV AR 46 ORESAFHEERTERBE T H66%2 3 8L EO % EI 11
THO, THEEMITTV D,

WA HEICBITAEERRT I A I FOBRBEIZ, 3.7% ERETH -7, &HL VT, EEHE
FEHERBED D) bAEKRTRT I 2 I FOKREBE ATV, 40~48%PRAEL T2l EEFHRIELTW
Do T, KEIZBOLTEMIE, IRINBOSAFEKERNHERBREIZOWVTOREET, 27-36% 7%
R792IF4%BRAL, £ EOHITHEGTEN /e HmEL TV L, INLOMMEIZILEL T,
AEOEBESAFEBHRERNHMEABEICBIIART I A I FREAREILLZVENZEN I DR DL, &
512, AEOR7 I 2 I FMEERIZ, RIEES* P THRSAFEHERRKBRE THEL 2K (17.7%)
I Ly, TAXKENOAEBHKEANMEABH R AZDO,, HHVIER T T A I FRAERE IR
VHEBIZH DO, 5HhELABEEHRIITCZOHMER T CLEDRD L,

LB, AH3AEBOEBIIOVWTHEYIT- 275 BEHIZL » TERB OB ERHFT RO
EFoEVSRON, LaL, 3BHLEORSHEBIIEMEN TV L2EAEIRLTHD . EHl L O
BHAATERD -7 BEFAEINTOLERIE2) T, BEOFRARKRE, S HIZREEBRES
ElZownTh, BEMIIRAETALENSHDLLEEX LN L,

m R

HEBE I BT ARSESABHEABEOERMHERELMAE —REL LT, 4EIE., EBESAMHEK
BHEIZOWTHEL 72

KEHE, 19908 A, KB —HEBMHEBAMAINTEETHRIZ. 3RHDEFI6T A SHEML
FEBAAETH L, TRODOSAMFEREY»S ZEEBIOKRT >OKRBEEZ 7L, ABPC. CTC,
SM. CP. KM. NA. SA® 7 #2484 2 HEHABEL TV, BHEBIZIOVTIRRY I 2 3 FOR
ﬁ%ﬁ”oto

sk L7 KBS 300k D S 52424 (80.7%) A%, wEhh 1 EBANIIWHETH -7, ERFITIE, SA
i 4 A%67.3% Tl & . KW TCTCRf 4 #59.3% . SMit1H®51.3% % &A% <. CPMERI20.3% .
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NAmf B it S e 2o 72,

M PE R B AR G2V I, 3 AR MAERIAB2.2% TR B <. LUT 4 Al PERL26.9% |
HAIFPER20.3% . 2 MAPERI13.6% ., 5 FIMERT.0%DNETH Y, 6 F RO 7 HEHERIIRED S0
Lo, BEACHTHMUEOREERROHARMOEEIZIZ, RFIIL > THETOECDALNRT,

MHER2428 0 5 HbR7 5 2 3 FRABIZ 9% (3.7%) Thbh ., BV Ledr oo RFTAIFR
HROEEMERIE, ABPC (3#%). KM (2#). SA (4#) O3BEOHEAHTH -7,
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