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Hironobu HicosHI and Ryuichi INOMATA : Drug resistance and
R plasmids of Escherichia coli isolated from piglet feces

Summary

Escherichia coli isolates from rectal fecal specimens collected from 40
piglets (classified into four stages according to age) and 10 sows nursing
stage I - II farrows at a hog farm were studied to explore trends of drug
resistance acquired by bacteria in domestic animals in Okinawa Prefecture.
The organisms were tested for susceptibility to such drugs as AM, CTC,
SM, CP, KM and SA and examined for R plasmids.

Of a total of 437 strains of E. coli, i.e. 98 strains from stage I piglets (5
— 6 days of age), 91 from stage II piglets (14 — 15 days), 102 from stage
IO piglets (25 — 29 days), 102 from stage IV pglets (51 — 56 days) and 44
from sows; 406 strains (92.9%) were found to be resistant to at least one
of these antibiotics. Percentages of the resistant isolates were noticeably
high in piglets (83.7% in the stage I and 100% in stage I — IV) whereas the
isolates from sows showed a resistance rate of 65.9%. The greatest propor-
tion (86.7%) of the E. coli isolates showed resistance to SA, followed, in
order, by CTC (81.3%) and SM (49.4%). The percentage of SA-resistant
strains in farrows increased progressively with advancing age, and that of
CTC-resistant strains rose sharply from stage II onwards. SM-resistant
strains were frequent at stage I and declined slighly as stages I — IV. In
sows, SM-resistant organisms were isolated with essentially the same
frequency as those in stage II piglets whereas percentages of isolates resist-
ant to the rest of the drugs were low. There were 25 cross resistance pat-
terns with the present series of E. coli isolates from porcine feces. Strains
resistant to two drugs were most frequent, 33.5%, followed, in order, by
those resistant to four drugs and to three drugs. Most commonly encoun-
tered were strains showing resistance to combinations of CTC-SA, CTC-
SM-SA, or AM-CTC-SM-SA.

Of all the drug-resistant strains studied, 17.7% were positive for R
plasmids. The R plasmid positivity rate was highest with the isolates from
stage I piglets (31.7%) and diminished with advancing age, being 6.9% with
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those from sows. Drug resistance via transferable R plasmids was most fre-
quent to AM or SA alone while patterne of resistance to 4 or 5 drugs
including either or both of these drugs were also encountered.

Interrelation between the drug resistance patterns of the E. coli isolates
from farrows and those of isolates from nursing sows remains unclear.
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Table 1. Frequency of drug resistance in E. coli isolated from
rectal feces of piglets and sows

Stage *2 of piglet

Drug *1 Sow I I m v Total
(44)*3  (98) (91) (102) (102) (437)
AM 6.8 53.1 39.6 25.5 11.8 29.5
CTC 25.0 67.3 98.9 96.1 96.1 83.1
SM 47.7 56.1 48.4 46.1 48.0 49.4
CPp 0 11.2 7.7 10.8 4.9 7.8
KM 6.8 27.6 25.3 24.5 22.5 23.1
SA 61.4 80.6 82.4 94.1 100.0 86.7
Total of
. 65.9 83.7 100.0 100.0 100.0 92.9
resistance

*1 Abbrevation: AM, ampicillin; CTC, chlortetracycline; SM, strepto-
mycine sulfate; CP, chloramphenicol; KM, kanamycin sulfate;
SA, sulfadimethoxine

*2 Days after birth: I, 5—6days; I, 14—15days; I, 25—29 days;
IV, 51—56 days

*3 Number of strains tested

THRRURBHRKGE, A:1437#O5 5 4068k (92.9 %) »3, EH L6 BRI O WFhr 14
KRtETH - 120 COTMHEOBRIHERIZ, BHETIR 65.9% TH-1-0iIH L, FHE TR 1 BRRKED
ITHTITRBLTHEEETHD, SSKINHLIBTIRI008TH -7,

RABITIE, SAMHENB86.THTREEL, ROTRCTCD83.1%, SMEU AMIHHED
NEC @& >tz S AMMEEEIR, BB TIZ61.4%BTH 1208, FHETIRIEH,S80.6BDE Wl A ik
L, BHEDSELIRESED, VTR 1008 TH-7:o CTCRHEIR, BETRFRICHEL TE
FTHy, THRTIINHLBTRHMICELRYD, BEAEDLERARETS -1 SMiRHEIZ, FHEO
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Table 2. Drug resistance patterns of E. coli isolated from rectal

feces of piglets and sows

Stage of piglet

Resistance pattern Total
Sow I I n v

CTC 2 3 14 2 21 28
SA 4 1 2 (6.9)*
CTC—-SA 1 3 18 36 42 100
SM-SA 13 9 1 4 27
CTC—-SM _ 2 1 3 136
CTC-KM 3 3| (33.5)
AM-SA 2 2
KM—-SA 1 1
CTC—SM-SA 3 7 14 15 22 61
AM~-CTC—SA 1 5 5 6 4 21
CTC-KM—-SA 4 3 7
AM—-SM—-SA 2 1 3 97
CTC—CP—-SA 1 2 3| (23.9)
SM—KM-SA 1 1
AM-KM—-SA 1
AM—CTC-SM—-SA 2 12 10 10 3 37
CTC—-SM—KM -SA 2 7 5 6 14 34
AM—-CTC—-KM~-SA 6 8 2 16
AM—CTC—CP-SA 6 1 7 101
CTC—-SM—-CP—-SA 2 2 2 6| (24.9)
AM—-SM-KM—SA 1 1
AM—CTC-SM—-KM-SA 12 7 4 3 26
AM—-CTC—-SM—-CP—-SA 5 1 1 7 36
CTC-SM—CP-KM~-SA 2 1 31 (8.9)
AM-CTC—-SM—-CP—-KM-SA 3 5 8 (2.0)

Total 29 82 91 102 102 406 (100.0)

* Number in parenthesis indicates percentage
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Table 3. Isolation frequency of conjugative R plasmid—carrying straing
among E.coli strains resistant to individual drugs

Stage of piglet

Drug Sow* 1 I m v Total
(29) (82) (91) (102) (102) (406)

AM 3.4 29.3 18.7 7.8 1.0 12.6
CTC 0 1.2 0 2.0 1.0 1.0
SM 0 4.9 3.3 7.8 0 3.7
CP 0 0 0 0 0 0
KM 0 6.1 5.5 5.9 0 3.9
SA 3.4 9.8 9.9 5.9 2.0 6.4

Either one 6.9 31.7 25.3 16.7 3.9 17.7

*Number of resistant strains

TR 406 BRD S B 728k (17.7%) BRTETH -1z BETIR 6.9 BORERTHVERTH 70
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BOBRHETH -7
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WERZ L, BE TR N OEEENNE I KB ONIDATH-> T 758, CTCRUS AHER
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Table 4. Transmitted resistance pattern of R plasmid in resistant

E. coli strains

Stage of piglet

Resistance pattern Total
of R plasmids Sow I I i1 v
AM 1 17 12 4 1 35
4 2 2
*
CTC 1 ! 9 (73.6)
KM 1 1 2
AM—-SA 2 2 4 7
AM—-KM 1 1 2
(9.7)
SM—-SA 1 1
AM—-SM—-KM 1 1 2| 4
SM—-KM—-SA 1 1 21(5.6)
AM—-SM—-KM—-SA 3 2 1 6| 7
AM—-CTC—-KM—-SA 1 1/(9.7)
AM—-CTC~-SM-KM—-SA 1 1(1.4)
Total 2 26 23 17 4 72 (100.0)

* Number in parenthesis indicates percentage
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