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Hironobu HIGOSHI, Makoto UEHARA and Masami UCHIDA : Drug re-
sistance of Coliform bacteria isolated from dressed pork carcasses,

and machines and equipment for pork processing

Summary

To assess the contamination of meat by drug- resistant bacteria, coliform bacteria
were isolated from dressed pork carcasses, and from pork processing machines and
equipment in a slaughterhouse. These bacteria were tested for sensitivity to ABPC,
CTC, SM, CP, KM, NA and SA.

Eighteen strains of Escherichia coli were isolated from pork carcasses. Fifteen of
these 18 strains (83.3 %) were drug- resistant. The samples were taken from 6 carcas-
ses prior to washing, 6 carcasses prior to grading, and 6 carcasses in refrigerated
storage. Seventeen strains were found on machines and equipment used for meat pro-
cessing (table, knife, skinner, and cotton gloves). All 17 strains were sensitive to
drugs. There were 57 strains other than E. coli found on the carcasses (such as Citro-
bacter freundii and Klebsiella pneumoniae). Twenty five of these 57(43.9%) exhibited
drug resistance. There were 133 different strains found on the machines and equip-
ment, of which 36(27.1%) were drug- resistant.

The E. coli revealed the most frequent resistance to CTC and SA (86.7%, respec-
tively). The C. freundii and K. pneumoniae isolated from pork carcasses and the
machines and equipment revealed the highest resistance to ABPC (36.0% and 72.2%,
respectively).

A review of the patterns of drug resistance revealed that E. colt exhibited seven
patterns of drug resistance ranging from single drug to 6- drug resistance. Resistance
to two- drug was the most common finding. C. freundii and K. pneumoniae found on the
carcasses revealed four different types of single drug resistance. Examples of these
two strains found on the machines and equipment exhibited eight patterns of resistance
varying from single to 4- drug resistance . ABPC resistance was most frequent in both
of these groups.

One strain each of E. coli and K. pneumoniae isolated from pork carcasses was

found to retain R plasmid. Each showed single drug resistance.
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Table 1. Drug resistance frequency of Coliform bacteria isolated from dressed pork

carcasses, and processing machines and equipment in a slaughterhouse

Drug resistance

Samples No. of strains tested No. of strains Percentage
E. coli 18 15 83.3
Pork
carcasses C. freundu
K. pneumoniae 57 25 43.9
Processing E. coli 17 0 0.0
machines &
equipment
e C. freundii
K. preumoniae 133 36 27.1
Total 225 76 33.8

E.coli \2BIT HEE OB EIRIR X, BRI B8k 158k (83.3%) %, AW /72 7EHOWTFhd1
M TH o720 LA L, BAGEEHEOITHRIIEHREZHTH Y, BHEABRKEIEZE L E Y
R L7260 E. coli UMD KGR BEETIE, BB DSTRRH258% (43.9%) A%, T 7- M2 BRIk D133
BR368k (27.1%) A5, FNFNWMETDH 5720 E. coli FE. coli AVDOKBBEEEE b ICHHEE OB
. BB RBRTEWEEZ R L7,

FEHIPN AW PR OBIEAIRILIE, 2 1TR L7 E. coli TIIETOERII L THtEESR SN
A5, CTCRUSARME OB FEIFFIZE <. LLFSM, ABPC, KM, CPRUNAWMEDIETH - 720
E. coli UNDOKBGHEBETix, BMERN R OBEIEERBER L 12, ABPCHEEY? &S - 72 RV T, K
FPAIHR TIZCTC, SM, SARMEEDONETH ). CP, KM, NARMEWE IR S h o 7z, —HiFELR
BETIE. KM, CTC, SM, SARMEREDONEIZZE <. CPRUNNAWMER IBRH S 3", BERtR & 133%
TR 5T/ F72E. coli & E. coli LNVDOKIGH & Tid, BHIBIOWHEE OBBIKIRAR L 5> T 7z,

Ko, BHHMTERBREBEORMER L Z05M 2K 3 IR L E. coli DRIMRIL, HARMER2S 6
FImHTER F ¢ 7 FHD 5 72A%, SHIMBRIER OS2 257z, IR TIX, CTC-SAD 2 FIRHTERI A H
%M o720 E. coli DANDKIGREEETIE, BEAHEERDST N THARER TH . BESREHEHRIE
HIHRI DS 3FMMR T T8 KD - 7245, FOREBEFMHURTH 720 72, E. coli UHDK
R CIIBBRA R OB BBk E 12, HABDABPCRHMN KL o720 EHIZ. E. coli D
R E E coli UNDOKBGRBEOZNEILE)FHFEETRL

B, ERAWERBREBEIZOWTR 77 X3 FORIEZRAARZA, R7 7 X I FRAEMIIFRHH K
D2RDOAPHRRM STz, 1RRIZE. coli @ CTC-SM-SA 3 HIRHRIASSAZERTH Y, ik 1 £k
X E. coli INOKIGHEBE OSMEF]IER 72> 5 SMIZERI T - 720
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Table 2. Frequence of drug resistance Coliform bacteria isolated from dressed pork carcasses, and pro-
cessing machines and equipment in a slaughterhouse

Processing machines &
Pork carcasses

equipment
Drug*! C. dii C. di
rue E. coli (15)*? Ki’:;‘"mzm (25) K{;me:n.ae (36)
. preu ae . pneumoni

No. of strains Percentage No. of strains  Percentage No. of strains  Percentage

ABPC 4 26.7 9 36.0 26 72.2
CTC 13 86.7 8 32.0 4 11.1
SM 6 40.0 4 16.0 4 11.1
CP 1 6.7 0 0.0 0 0.0
KM 2 13.3 0 0.0 7 19.4
NA 1 6.7 0 0.0 0 0.0
SA 13 86.7 4 16.0 1 2.8

* 1 Abbrevation : ABPC, ampicillin ; CTC, chlortetracyclin; SM, streptomycin sulfate;
CP, chloramphenicol;, KM, kanamycin sulfate; NA, nalidixic acid; SA, sulfadimethox-
in

* 2 Number of strains tested

Table 3. Grug resistance patterns of Coliform bacteria isolated from dressed pork carcasses, and proces-
sing machines and equipment in a slaughterhouse

Processing machines

Resi Pork carcasses & equipment

esistance

patterns C. freundii C. freundit Total

E. coli K. pneumoniae K. preumoniae

ABPC 9 23 32

CTC 2 8 1 11

SM 2 4125 11|31 5158

KM (13.3) * (100.0) 6((86.1) 6 [(76.3)

SA 4 4

ABPC-CTC 2 2

ABPC-SA 2 2

CTC-SM 7 1|4 1111

SM-SA (46.7) 1((11.1) 11{(14.5)

CTC-SA 5 5

ABPC-SM-KM 2 1 1 1 3

CTC-SM-SA 2 1(13.3) (2.8) 2 1(3.9)

ABPC-CTC-SM-SA 3 3

CTC-SM-KM-SA 2 1(20.0) 2 [(3.9)

ABPC-CTC-SM-CP 1 1

-NA-SA 6.7) (1.3)
Total 15 (100.0) 25 (100.0) 36 (100.0) 76 (100.0)

*Number in parenhtesis indicates percentage
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