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ance of Escherichia coli isolated from dressed pork carcasses

*—D—F: KA, XBHE, EHWE R752 ¢

Key words : pork carcass, Escherichia coli, drug resistance, R plasmid

Summary

Immediate post-slaughtering contamination of pork carcasses with drug-resistant
Escherichia coli was investigated in a slaughter house in Okinawa Prefecture. A total of
301 strains of E. coli were isolated from dressed pork carcasses. Drug sensitivity test-
ing of these strains to seven antibiotics was performed.

Among the 301 strains of E. coli tested, 195 strains (64.8%) exhibited drug resist-
ance. Isolation rates of drug-resistant strains at various stages in processing were 74. 1
9% after halving, 53.49% after cleaning, 57.9% befor grading and 65. 6% in refrigeration.
Strains isolated from visceral fluid samples were 91. 7% drug-resistant. No E. coli was
isolated from the hot water used for dehairing.

The highest resistance found among the antibiotics tested was to CTC (51.5% of
strains), SA (35.5%) and SM (29.2%). This same order of resistance was found in all
samples. Forty six patterns of resistance were observed, ranging from single - agent to
seven -agent resistance. The number of patterns of resistance decreased as the carcasses
advanced through processing. For all strains isolated, 29. 7% were resistant to one agent,
17.49% to two agents, 18. 5% to three agents and 16. 9% to four agents. Strains resistant
to more than two agents were most commonly isolated from carcasses after halving.

Only nine strains (5.3%) among the 170 drug-resistant strains possessed R plas-

mids.

¥

i

VIEWE L, KE - RBOAETM IR CTHEEBRERVER T/ EDHBT, KB OEFHIC
FRIR TR - pic 5T, RE - KRB R 2 XFAMHEEOMMAE L 1o5 L, REEK
DOEBEYREECT HE0 0 T, ThLHMERIZBED N LT r~BITT22L48830, &

* TR K B A YA ESFR
BRER K BEINFREE 410 147~153 (1994)



148 MEAFRFMEMRE  H41%5 (1999

REEOEH THRIBHEINA TV B YT Eic ki 5 ERIMEE & P ~BITLELEKLE LT,
FKERBERSY, LBHVROBEY TPV N L TERDTORDEN, RO TLEEYORAT X
RLIBEHIN TS, Lo LbBECEVT, LEHTREBROKEMIC O TERIMEE OB LIR
HEFELICBEIXEMSCV IV,

EE01X, MRBICKTLIFRBEFELRRVOAL - FHRAKBHEOEFREZH IOV THEFTH
70, 2z LCHigY T, LEHHOBBERRUBHBRGBHRLEORAEYRLcn, KBEO S B#EK
Bhrdicd, ERAMMEEC L 5HERRAEY TFCHLMZTERD -1z, £ 2 THENL, AROFRY
BErd» T, MRARARNOXELFHCH T, BERNOAR TEINCEFMEABEC X 5755
REOBFEHTo10 T, TMEECHOVWTIRER 7521 FOBELIT-20OT, thLBREOHEE
WET 5,

EBRHMEHRUTFEE

1 RBHHRURERS X

AkHL, ARADELZHCH T, 193F6 AL 10AD 206, LBRBAEEOKEALHLITFER
bR RMEERENO L ERERIC Y » THERI L, ABOoREUL, EBE6 LoD
T, AEBTRINCEEIR, ek, AT, ABREAD 4 »F7T, B, KWs0, B, S5
DATENrHLER LR 10X 10cm DEFHAHEE» — LI L AR EMOETIT -1, LA L, FALFhci
FEEBEHEE D e s tctcd, 1R 1TRAREL, TR LA TSGHBHABTHS, T, A
R (NERHRRCHE T 2K ROBEIK BWEDD, LBERETH 63~65CITRiE LIHE
FHEDOB T, 1FEBBER L 200 ARBEHRICERI) &4 VLT RERXT -0, ThHEEE
BE v TEHEL AR - 1o,

BREL L3R 0fRE, RER -y — CEEEAEKIOmL #nt, A b=y 7 —400 T30
FAE LS OXARERE Lic, $RABRRCBETKIZFOF AR RE L1

2 KBEOIRSELRETE

KBEOTHECIL~ » 2 v —FEREH (K FhrxAV, Chic LEOEAREKO0. Iml # ¥
L, 2 v 7 - OB TEREKIC20REIEE L, HBEX ABELELRA2EELY L ARYCHS
fE L8988 L 7o,

SEERORIE R, EXAEREOFO XV icER LB OM Ty, At 301Kk XKBEx B,
INRHLEHRICOVCTEFIREIHRR YT &30, MERECOVTIEIR 75 2 3 FOBRELT- 1

3 ERRRMAROLE

EARZHERBL, BACFRERFREERY CBI L, RRPRARE TT - oo A LcERIR
7oy (ABPC), 7 e5a7.=a—n (CP), 7aaAa5 54127V (CTC), #F <A =
v (KM), AbvF <Ay (SM), »Vo*> @ (NA), 217,22 b2y (SA) O 7 &S
ThbHo HEFEAOWMERREBE L, SAH200pg /mi, fid 6 FEFA25pg,/ Ml & Uiz, 7o Tt
kAR 752 VoBRFCL, MERZHEELEL L, NAREOKBE ML 14104 BB L L
T, BEHYROKA O F I B LT - 7,



B#O : KB B R A O KRt 149

KERER

BEEABERROCHBRBERABEC KT 2 ERGOMERREEY, RBhc® iR L,

Table 1. Frequency of drug resistance in E. coli isolated from dressed pork carcasses

After After Before . . Visceral

Drug halving cleaning grading Refrigeration fluid Total
(112)* (88) (57) (32) (12) (301)

ABPC 17.9 15.9 15.8 31.2 41.7 18.9
Cp 18.8 9.1 15.8 15.6 25.0 15.3
CTC 58.9 42.0 45.6 46.9 91.7 51.5
KM 27.7 17.0 19.3 21.9 41.7 22.9
SM 33.9 21.6 22.8 34. 4 58.3 29.2
NA 11.6 5.7 3.5 3.1 33.3 8.3
SA 43.8 22.7 29.8 37.5 75.0 35.5
Total 74.1 53.4 57.9 65.6 91.7 64.8

*: Number of strains tested
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DEHMELY LD &, TEEKRBIVIGY, HBE, 9. 7% TRbE» -7, BRER T, HEIK,
T4.1% TE<L, BEBFRIZ53.4% & — B Lichs, BATFEI57.9%, BREMG65.6% &, HAITIL
HEOBRERIAE -1, ok, BRI KB, KBERETEBEINeh -1,

KRR 2o B KBEOBHER, 26T CTCREA,51.5% TRb&E <, BT SAm
#35.5%, SM it 29.2% s EDIRATH - 1o D 3FHNCK T HMHEE OB HIEL (2 ZFRAKE b
AUTH-1ch, KROTE»->DE, ARENBEARVCABKEBARY ABPC ittt, HEI%, stk
ROBAGHIORABERS KM TH -0, RBERBRCKT 2 HEHICHT 5MEREOREXR
&, BRBRCHEELTCThb @ -1, 7o, WBREX TR CPRHtES R LB » 7on, BT
FETRE S NAMMLRIETH - 1o,

EARHERBEC BT AMSERYE 2 1R Lic, MR, 2 TR 46BHEV S5 I TH - en
FORBBEIBRROLBTENECHGED Lic, TRchbomER T, BREN29.7% TR
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Table 2. Drug resistance patterns of E. coli isolated from dressed pork carcasses

Resistance After  After Before Refrige- Visceral Total
patterns halving cleaning grading ration fluid (%)
ABPC 5 1 2 3 11
Cp 1 1 2
CTC 12 16 9 3 2 42 58
SM 1 1 2 (29.7)
SA 1
ABPC-CP 1 2 3
ABPC-CTC 1 1
ABPC-SA 4 1 5
CP-CTC 3 3
CP-SM 2 2
CP-SA 1 1 34
CTC-KM 3 1 1 5 (17.4)
CTC-SM 1 1
CTC-SA 3 1 4
KM-SA 1
SM-SA 2 1 2 3 8
ABPC-CP-CTC 1 1
ABPC-CP-SA 1 1
ABPC-CTC-SA 2 2
ABPC-SM-SA 2 2
CP-CTC-SA 2 1 3
CTC-KM-SM 2 1 3 36
CTC-KM-NA 1 1 (18.5)
CTC-KM-SA 3 2 2 7
CTC-NA-SA 2 1 1 4
CTC-SM-NA 1 1
CTC-SM-SA 7 2 2 11
ABPC-CP-CTC-KM 1 1
ABPC-CP-CTC-SM 1 1
ABPC-CP-CTC-SA 1 1 2
ABPC-CTC-KM-SA 1 1
ABPC-CTC-SM-SA 1 2 2 2 7 33
CP-CTC-SM-SA 1 1 2 (16.9)
CTC-KM-SM-SA 1 4 1 2 2 10
CTC-KM-SM-NA 3 5
CTC-SM-NA-SA 1 1 1 3
KM-SM-NA-SA 1 1
ABPC-CP- CTC-KM-NA 1 1 2
ABPC-CP- CTC-KM-SA 1 1 2
ABPC-CTC- KM-NA-SA 1 1
ABPC-CTC- KM-SM-SA 2 1 3 6 26
CP-CTC-KM-SM-SA 10 1 11 (13.3)
CP-CTC-KM-SM-NA 1 1
CTC-KM-SM-NA-SA 3 3
ABPC-CP-CTC-KM-SM-SA 1 1 1 2 5 | 5

( 2.6)
ABPC-CP-CTC-KM-SM-NA-SA 1 2 3 l 3

(1.5)

Total 83 47 33 21 11 195 | (100)

No. of patterns 32 24 18 11 7 46 | —




B« PRE P e KNG B o SRR 4 151

EXMERBE 195D 5, NAMSERBRL 170K W TEENER 75 2 1 VOBEXTV, £
DERY R I WKL,

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

Resistance After  After Before Refrige- Visceral

Resistance patterns . . . . . Total
. . patterns of halving cleaning grading ration fluid
of original strain . *1
R plasmid 70 42 31 20 8 170
ABPC-CP-CTC ABPC 1 1
ABPC-CTC-SA ” 1 1
ABPC-CTC-SM-SA ” 1 1
ABPC-CTC-KM-SM-SA SM 1 1 7
ABPC-CTC-SM-SA SA 1 ke
CTC-KM-SM-SA ” 1 1
ABPC-CP-CTC-KM-SM-SA ~» 1 1
CTC-KM-SM-SA KM-SM-SA 2 2 2
(1.2)
5 1 0 1 2 9 9
Total

7.D* @24 0.0 .00 (25.00 (5.3

* 1 : Number of strains tested

* 2 : Number in parenthesis indicates percentage
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