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Table 1. Drug Resistance of E. coli Isolated from Pigs Fed with TC (7.5mg/kg) Containing Feedstuffs

Resistant to®

No. of Strains®

TC(200), SM(400), SAC400), KM(50)
TC(200D, SM(400), SA(400)
TC(400), SM(100), SAC400D
TC(100), SM(200), SAC400D
TC(200), SM(200), AP{50)
TC(400), SM(200)
TC(200), SM(100)

TC(50), SM(100)

TC(50), AP(50)

TC(200), SA400)

TC(50), KM(50)

TC(200)

TC(50)

Alz-1

A6-1, 3, 4, 5 6, 7, 9
A3-1, 8

A3-5

A2-5, All-1, 2
A3-3, 6, 7

Al-2, 5 7, 8

A2-3

A7-1, 7, Al2-4

AT7-3

Al-8

A4-3, Al2-2

A2-9, A7-2, 6, All-9

a : Numerals in parentheses indicate MIC, b: Al, A2--indicate pig no.
Note: TC-Tetracycline, SM-Streptomycin, AP-Ampicilin, SA-Sulfisomidine, KM-Kanamycin

2] BHIBoj| #f&std 71F fR#st=A 37°Cell4 3~
ARFR S ohS Iml9 $EES 4ml 9] HEEE
& Hashd 37°C 18m:R st ol F EAHE
B 0.1ml & NA (25ug/m)$t TC (25xg/ml), SM
(25ug/ml), SA (100ug/ml), AP (12.5¢g/ml) =t
KM (12.5¢g/mDE &8 el &% H%s) &H
3 b 37°Cel Al 24BeRE KEEESte BEURS TR
2 wo} fittEEiES AEg n LEd &zt TC, SM,
AP, KM Z¢& SAw 4HT #E fAs%te HEER
EE s $RES NA 9 ERBEAE 268
el A Bweke 4-4-¢& Mt

R W BR

FEFEHB o 2 e ST E. coli & 8Lk 27
MIC 6. 3pg/ml ol 3t2A REZHEo] ot HEMF
o wie] FuERy E. coli 78k = TC, SM, SA,
AP == KM fiftkal B-e 338k(42.3% A °HE D.
Mercer §90] 4 ¥ K& HH o2 HET 84.8%°
FHEERBEEE 32 268 Jebiz e ol
WY HiAHES BE Y B 2R KT A=
42 vk, iHEE 33%E TC BAIWE 65kE B
e TC o MM HT LANEe s o5 M
PeEEch 228E(66. 7%)7F SM Mitie-&, 12#k(36.4%)7F SA
it FEMSIE T AP WtE 2 KMmise BEMEt=
AE & FiEEz HEdg o CMAEHER 1HRE o

Seb o] #HRR Mol TCE HEY AL E. coli =
TCTittEe &8 SMWti: 3 SAMME 2] 459¢
o 4 g+t Mitsubashi 9% BHhR E. coli 9
B e EA A CM Ttk E. coli & 33 3] &slc}
I HEFG Y e AEBERS T2 EHE 4
CM e 2 I53x gerltn 475,

FHERE 330k RS 2w g2kt o] TC,
SM, SA 9 KM« fittkal Bol 18k, TC, SM ¥ SA
ol fittkel #e]l 108k, TC, SM ¥ APo] M4l &
o] 3tk TC 3 SMeol| Mtiq] #je] 84k, TC % AP

Table 2. Resistance Patterns of Strains Isolated

Resbtance  Now of Ressant  per con
TC, SM, SA, KM 1 3.0
TC, SM, SA 10 30.3
TC, SM, AP 3 9.1
TC, SM 8 24.2
TC, AP 1 3.0
TC, SA 3 9.1
TC, KM 1 3.0
TC 6 18.2

Total 33 100

Note: TC-Tetracycline, SM-Streptomycin, AP-Am-
picillin, SA-Sulfisomidine, KM-Kanamycin
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Table 3. Resistance Transfer of Isolates to E. coli ML 1410 NA®

Resistance Pattern No. of Strains

Transferability of Resistance to

TC SM SA KM AP
TC, SM, SA, KM 1 0 0 0 —*
TC, SM, SA 10 2 2 0 — —
TC, SM, AP 3 1 3 — — 0
TC, SM 8 7 7 — — —
TC, AP 1 0 —_— — —_ 0
TC, SA 3 0 —_ 0 _ .
TC, KM 1 0 — . 0 _
TC 6 1 — — — —

a : Not tested, TC-Tetracycline, SM-Streptomycin, AP-Ampicillin, SA-Sulfisomidine, KM-Kanamycin.

Table 4. Resistance Transfer of Isolates to Salmonella typhimurium LTs"

Resistance Pattern No. of Strains

Transferability of Reststance to

TC SM SA KM AP
TC, SM, SA, KM 1 0 0 0 —b
TC, SM, SA 10 0 5 — -
TC, SM, AP 3 0 3 — — 0
TC, SM 8 7 8 — _ _
TC, AP 1 0 — — - 0
TC, SA 3 0 — 0 -— —
TC, KM 1 0 — — 0 —
TC 6 0 — — — —
a : Sodium azide-resistant, b : Not tested, TC-Tetracycline, SM-Streptomycin, AP-Ampicillin, SA-

Sulfisomidine, KM-Kanamycin

fitpeel Biel 18k, TC ¥ SA -l fiffkel Bl 3%k, TC
9 KMol fittesl B§ol 1#, TCodlak Wikl el 6
#aA 8l.8%7 LHIMHE At WHESRENZE
TC, SM g SA«] fitfhel Bl 30.3%=2 71 Bt
TC 2 SM ¢l fiftkel HEol 24.2% % }. Mercer 59
o K= 2L fEmelalA Bl E. coli = TC,
SM 2 SAdl 3 =Hilte] 7 % debie
Aoz A7=r

E. coli ML 1410 & #iEZEo 2 st #EAd
# fifEEES e #EE2E 3% 2+, TC,
SM ¥ SAd fittEql BERE 108krRAlA 287 TC ¥
SMoll fifte HiEasde~ TC, SM ¥ AP} Mtk
ol 3kl glel A& SMH-S =5 #Esdey TC
fiftk-2 1gkuke] {Hi#stgiel. TC @ SMol fitfkal 8
Bl A THAT 2 W #-g EEsid T TC Bkl

6%kl A E Ifkvle] WHES sl TC, SM ¥
AP fittkgh= TC 9 SMfittEEe] ¥ &SRS et
Hiek

S. typhimurium LT S FHEEH o2 AT ik
EERE(E )€ 27 TC, SM 4 SA«] WEel #
B 108kFel A 5HE7E SMfitERE-S EES R 2 TC,
SM g AP fittql 2tkE SMmH-S Hstgde
v} TC & SMoll fiftksl 8ol felA ¥ SM ke
2% st TCTHE-S TH7L EigEslsl ek

WHEFERE HEEEEHES sl 2 TCw

& 117} E. coli ML 14104, 7#7F S. typhimu-
rium o] %% {BiFEst TCHifE-E E. coli ML 1410
o o] A Eotot SMEEZEA dAE #
e 1287 E. coli ML 1410¢), 1747} S. typhi-
murium LTyl Fitthe) EE=le] SMTf#e S. zy-
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Table 5.
and S. typhimurium LT,

Transfer Frequency of Drug Resistance of Isolates to E. coli ML 1410

Strains (Resistance Pattern)

Transfer Frequency®

TC SM

A1-2 (TC, SM)
A3-3 (TC, SM)
A3-8 (TC, SM, SA)
A6-3 (TC, SM, SA>
A4-3 (TC)

All-2 (TC, SM, AP)

10—1.0 C10~7.9>
10 1.1 (10—«6.8)

10—6. 3 (lo—s. 6\
10—3. 6 (10—6. 9)

10—2.7 C -b ) 10—’.’.2 (10—6.0‘)'
10788 ( —_ ) 10785 C10—7. 2)
10—2. 2 ( —_ )

10—4.9 C — ) 10*7.9 (10—7. 1)

a : Frequency to S. typhimurium LT, in parentheses,
Streptomycin, SA-Sulfisomidine, AP-Ampicillin.

phimurium LTl o] itEEER ] & MHFol 4
WEE wiel WEEEREY] JEE 4 5 Aok
B »l8 WEREEEES HEEld 2e(E 5
TCiE-S KHE 10749~10742%8] £& HER E. coli
"ML 141061 fEsgEldov S. typhimurium LTl
' T8 e mER EEs . 28 SMitES
E. coli ML1410 9 S. typhimurium LT
10780~107%6] 2 sEER K& HEso] HEEE
o] W EEEEY ERE 2 ggov S. typhi-
murium LToo9] EEHAE I3 E-& @Hiel dot.

" W

ik i &4 £k (tetracycline, 7.5mg/kg)2 FHHEH
T RE UE ¥ HEpBEFeREHE GFT K
& 13238 B Escherichia coli 161#E f#
35l tetracycline (TC), chroramphenicol (CM),
streptomycin (SM), ampicillin (AM), kanamycin
(KM), sulfisomidine (SA) % nalidixic acid (NAD
o ¥ REH-S BES T WikEd Bt = WM
%0 WERSY ohedl 22 RS Atk

1. PiAkEe k=R gL AHE HET K=
Ay} Bt E. coli  BAMHIEEEMICT 6. 3ug/
ml o524 2L BEHE 9 o TCAHEH
2 AHY FHosYe SET E. coli T8k 3ld
A= TC, SM, AP, KM =& SA | fitfEal Bie] 33
BERA DHEES 42.3%7F TS Z AN

2. WHAER 33tk EMImHER 68R(18.0%), Ml
P 189R(39.4%), =MITHER 13#R(39.4%) ¥ MOAl
Mt 13, 0%)24 SHiittERe] 81.8%¢ o Wt

b : Not tested, TC-Tetracycline, SM-

MRS TC, SM 9 SA TistkEEe] 10#{230.3%)02A
A% gk oh-g-& TC 2 SM ks 88k(24.2%),
TC ¥ SA fittEed 31%00. 1204 JHel e,

3. THE 33k 178k BEGC KEtd E. coli
ML 14100)v} 8. zyphimurium LT Witke] iz
Hgon MR 51.5%7F RATE 7FA 2 dsich

4. wiEEEd wel WS 3§ WEEEERE
7} tBRsd e,

2% M

1. Anderdon, E.S. and Lewis, M.]J.: Characterizat-
ion of a transfer factor associated with drug
resistance in Salmonella typhimurium. Nature
(1965) 208 : 843.

2. Datta, N.: Transferable drug resistance in an
epidemic strain of Salmonella typhimurium.
J. Hyg. (1962) 60 : 301.

3. Franklin, T.J].. Resistance of Eschrichia coli

to tetracyclines: Change in permeability to
tetracyclines in Escherichia coli bearing trans-

ferable resistance fators. Biochem. J. (1967
105 : 371.

4. Ikeda, A. Types and drug semsitivity of bac-
terial enteropathogens isolated in neighboring
countries of Japan. Trop. Med. (1068) 11:91.

5. MacLowry, J.D., Jaqua, M.J. and Selepak, S.T..
Detailed methodology and implementation of
a semi-automated serial dilution microtechnique

for antimicrobial susceptibility testing. Appl-

— 162 —



10.

Microbiol. (1970) 20 : 46.
Mercer, H.D., Pocurull, D., Gaines, S., Wilson,

isolated from livestock. J. Bact. (1967) 94:
1166.
Smith, H.W. and Halls, S.: Observations on

infective drug resistance in Britain. Vet. Res.
(1966) 78 : 415.

S. and Bennett, J.V.: Characteristics of antimi- 11. Steers, E., Flotz, E.L. and Graves, B.S.: An

crobial resistance of Escherichia coli from inocula replicating apparatus for routine testing

animals: Relationship to veterinary and mana- of bacterial susceptibility to antibiotics. An-

gement uses of antimicrobial agent. Appl. Mi- tbiot. Chemother. (1959) 2 : 307.

crobiol. (1971) 22 :700. 12. Tak, R.: Susceptibility to antimicrobial drug

Mitsuhashi, S., Harada,K., Hashimoto, H. and and transferable resistance of Salmonella typhi

Egawa, R.: Drug-resistance of Shigella prevalent in Korea. Kor. Cent. J. Med. (1975) 29: 241.

in Japan. J. Exp. Med. (1961) 31 : 47. 13. Walton, J.E.: Infectious drug resistance in
. Mitsuhashi, S., Hashimoto, H., Egawa, R, Escherichia coli isolated from healthy farm

Tanaka, T. and Nagai, Y.: Drug-resistance of animals. Lancet (1966) 2 : 1300.

enteric bacteria IX. Distribution of R fators in 14. FRE : Mell4 213 Salmonella 8] ZEH(T =}

gram negative bacteria from clinical sourse. J. RETF. XEfikymBeait (1975) 10:70.

Bact. (1967) 93 : 1242. 15. BKEH—MB, UELRS, —BBA, ANARE &

Mitsuhashi, S., Hashimoto, H. and Suzuki, K.: B Sl FRTEOR BT 5%,

Drug-resistance of enteric bacteria XIII. Dist- B s Era (1960) 1866 : 46.

ribution of R fators in Escherichia coli strains 16. HABAE, WS, AREBE, 28 Kk SRS

HEBRO R EXKBE O LT 5 Rt E DO
EECHT . ARBEHH (1959) 1861 : 34.

Antibiotic Resistance of Escherichia coli from Pigs Fed with
Antibiotics-containing Feedstuffs

Ryun Bin Tak, D.V.M., M.S., Ph.D.
Department of Veterinary Medicine, College of Agriculture, Gyeongbugk University
Gill Taik Chung, D.V.M., M.S., Ph.D.
College of Veterinary Medicine, Seoul National University

Abstract

One hundred and sixty one Escherichia coli strains isolated from 24 swine (11 swine fed
with feedstuffs containing 7.5 mg/kg of tetracycline and 13 swine not received antibiotic) were
studied for the drug resistance and distribution of R factors.

About 42 per cent of E. coli strains isolated from pigs of a herd fed with tetracycline
(TC)-containing feeds were resistant to TC, streptomycin(SM), sulfisomidine(SA), ampicillin
(AP) and kanamycin (KM), alone or in combination thereof, but none of the swine not
receiving antibiotic containing feedstuffs excreted rE. coli resistant to these drugs. Among
resistant strains, 18.2% were found to be singly resistant to TC, whereas 81.8% were resistant
to two or more antibiotics.

The most common pattern was the triple resistant to TC, SM and SA(30.3%), and followed
by double ones to TC and SM(24.2%). About one half of resistant strains carried R factors
which were tranferable to the recipients by conjugation. In spite of feeding with feedstuffs
containing only TC, high incidences of multiple resistance and R factors were observed in the

E. coli isolated from these swine.
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