Korean J. Vet. Res., Vol. 21, No. 1 (1981)

A& ABERAK BAMES FEMEHE 3 R. Plasmids

i

S

BIEREE BEARE BESRE

5 ik

P B 2 BE5E S WEs HiEsY AT
AN A FFHERE Buk okt JEREE Tl A X ML

o] BERYo B MRS He, ofehd HEMS #HE
B &S EREEY HBEBEES =4 el A
B2 S ERelvh. (gt RIS ddAE K
3 5] MFEN A HEG ke ZERIE] Mk
Heol My LK, AS7A #HEES FEsE R
plasmidszt BAMIEA A= 3 L& o8 @A =
W] o=lA o] ARRAA EMEMLE 453 £
WIS el #mdl  R.plasmidsr RS %
HE S glge] Wel WA o, B K Y
ke SERITHE 15 PIMEE 9lol R.plasmidse] gz
L. AFFE] ). 19ih1%i119,29 R plasmidszl 4 el 9
3 RZHEE #ige] 4A ol FolAH g BIK:
WL 45fge] glone EERIFE o] BiEM: Witke
mAFE Mz dFsz ddg.7'»

WEel W49 Gram BHRENE L5 % 9le]
McDonald 5%, Jasper 23} 49L& Escherichia coli
7b o) WiHwiEe] % BIREge] o sl , Murphy
 Hanson® =} Schalm ‘,11 Woods!»&
aerogenes7t WER HEE o HES 9 ‘21"4
Pigel A e R 49 %LE%C’E Ay GBSt ol E BARH
FAIEES biggklel A& Wi mERe AEsldx
fEE ¢lo} A& R.plasmids®] iki-& EBxsd
wouk o ESRE WA

wE YW HE

PEME 1979528 19806F Afolol  KERTABel A
ARSEl Tl WElPel R4 & =& EHH SE
KEN A S Escherichia coli 148%%:, Enterobacter
Spp. 46k, Klebsiella pneumoniae A1¥k = Proteus
spp. 7+ 158k(P. vulgaris Tik,
rettgeri 3tR)2A 1 25089 BAMES gRksta o

Enterobacter

P. morganii 5%, P

HREEW 85 HEAE mAstdes T MK
streptomycin(SM, #®), kanamycin(KM, &8),
ampicillin(AP, £41), Chloramphenicol(CP, =%),
tetracycline(TC, Pfizer), gentamicin(GM, Schering
Corp.), oxolinic acid(OA, 4rx1) ® nalidixic acid
(NA, Stering Winthrop Labs.)elw o] & #mE
MacLowry %] g Wl @HREd o=} &4
A e}

MTERE © E) A A2 miE BES
trypticase soy agar(BBL, pH 7.2)% ffiffistd &g
fpde gealolel. M RERE24E SM,
KM, AP, ‘CP, TC, OA @ NA»} 25ug/ml e
I GMe] 12.5pg/ml>t &HE T8 B—BES] THEE
WE EEEstd R, ol gE-E 37°Cell A 18R
nutrient broth(Difco)ell g#ste] AHABAR 100
f& M3l WKL Steers '3 multiple inoculator
2 Efmstel 37°Col A 24m5RI HEET %, BH M-
=2 g2 e 2 Rl mika Ao HESI L.

WEITHES] MCERM : Sato §79 kel =tk RiE
&=k, R.plasmids®& f#:%9+ SAEBSEZE NAd
Wittka)l Escherichia coli K-12(ML 1410)F &3},
o}, FEMImEAE R B2 2AES brain heart infusion
broth(BHIB, Difco)el| st 37°Col A 18 &=
%% #, 2mle] BHIBe| 0.2ml9) #:idss} SH®E
HH T 37°Cl A 18R] BAERS. o F

AEEEKE NAGOpg/mlst SM, TC, CM, AP
(25pg/ml) = KM(25pe/mDE SHA 7] RiBEH
ol #Eksle] 37°Col A 24R%R KEET % WS M
= EAEY BEE 2ol s Wity BHE Egm
ZHEWY BEe EEHAA 44 «& thermosensitive
R.plasmids?] #H-& a8 BE&SEEL 25°Cdl 4 24m
B B # BEEH HEES .

g R
A4 AELEER BRAES SRt FERe

_25__



Table el A Rt ket zbo] MREH Proteus spp.
2 Z2Ei%ke TCE =g 245M LLES] % Remiffidm
olgivk. E. colif] $EFEM d¢ WHEW HBHS
45.9% 9= o) & Mgt A SM Wtkel sl
I WHEES H50% = SEMmkEo 24 SM, KM 1l
TC witR ge] HBe] watvth.

K. pneumoniaest Enterobacter spp. 2} FEMIGitd: &
MBS 5% 90.2%2) 80.4% 24 APl & fiithiE
7t 7 BN A o el wash. SEMEHES BH
BIBE 2 46 LIS sl Wiel wWol A e
ek GM, OA 31 NAE peatmiol Wsl (Rfle] et
HEKERA o] % #Mel 43 mWtEs HRL €
A ket

E. colis} MM R.plasmidsy] SHRES &
= (Table 2) ML 68% 1387t Aol K3

15 Wi 2% =& —fE SHE] E. coli ML
1410 {&;g%to] R.plasmids®] K4S 19.1%49ch
geatigol olol {844 R.plasmidse S %8 i Eit

AlAuk T £ Asledl 48 =5 2 Db #mE
O HEl A =) Hlslgde. SM, CP, AP 1l TC itk

el SM =l CP fiiph-& @3+ R.plasmidse =il
ol A EEARE duk =€ HEE FEE

K. pneumoniae] R.plasmids G #iki-& 53 %l
A s} grol MWLM 78 TC Hmdemlel o gt Wi
HE 8K Ao wE 298k(78.4%) 7} %4 R.plasmids
€ 7FAa el ke & =v —%E f#dssn
o] Bl AP W& 27l fEidtdholsl=t. R.plasmids
{RAEES 11(37.9%) 8% thermosensitive R pla-
smidszl KHi= €},

R Enterobacter spp. 37#:9 R.plasmids

Table 1. Incidence of Drug Resistance in Enteric Bacteria Isolated from Bovine Udder Infections

Infection

Escherichia coli

Klebsiella prneumoniae

Enterobacter spp.  Proteus spp.

No. of Strains Examined 148

No. (%) of Resistant Strains 68(45.9)
to One or More Drugs .

No. (%) of Resistant Strains to
Streptomycin (25pg/ml) 60(40.5)
Kanamycin (25pg/ml) 27(18.2)
Chloramphenicol (25xg/ml) 704.7)
Ampicillin (254g/ml) 13( 8.8)
Tetracycline (25ug/ml) 36(24.3)
Gentamicin (12.5pg/ml) 0
Oxolinic Acid (25¢g/ml) 0
Nalidixic Acid (25p¢g/ml) 0

No. (%) of Strains with Drug
Resistance Pattern ¢
SM, KM, CP, AP, TC 3( 2.0)
SM, KM, AP, TC 6( 4.1)
SM, CP, AP, TC 4( 2.7
SM, KM, CP, TC 0
SM, KM, TC 13( 8.8)
SM, CP, AP 0
SM, TC ' 4( 2.7
SM, KM : 3(2.0)
SM, AP 0
KM, AP ]
AP, TC 0
SM 27(18.2)
KM 2( 1.4)
TC 6( 4.1)
AP 0

41 46 15
37(90.2) 37(80. 4) 15(100. 0)
12(29.3) 17(36.9) 6( 40.0)
10(24. 4) 9(19.6) 6( 40.0)
7(17.1) 9(19.6) 6( 40.0)
26(63. 4) 30(65.2) 9¢ 60.0)
20(48. 8) 14(30. 4) 15(100. 0)
0 0 0

0 0 0

0 0 0
5(12.2) 6(13.0) 0

2( 4.9) 3( 6.5) 0

2( 4.9) 0 0

0 0 6( 40.0)
0 0 0

0 2( 4.3) 0

0 1(2.2) 0
3(7.3) 0 0

0 0 0

0 3( 6.5) 0

3( 7.3) 0 0

0 0 9( 60.0)
0 3( 6.5) 0

0 0 0
8(19.5) 4( 8.7) 0
14(34.1) 15(32.6) 0

@ : Abbreviations: SM, streptomycin, KM, kanamycin,

TC, tetracycline.

CP, chloramphenicol; AP, ampicillin;
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Table 2. Drug Resistance Patterns and Prevalence of R.Plasmids in Escherickia coli

Drug Resistance Pattern ¢

No. of Resistant No. of R* Resistance Pattern

Isolates Isolates of R.Plasmids
SM, KM, CP, AP, TC 3 3 SM, KM, Cp, AP, TC
SM, KM, AP, TC 6 3 SM, KM, AP, TC
SM, CP, AP, TC 4 4 AP, TC

SM, CP, AP, TC»
SM, KM, TC 13 3 SM, KM
SM, TC 4 0
SM, KM 3 0
SM 27 0
KM 2 0
TC 6 0
Total(%) 68 13(19.1)

¢ . See footnote a, Table 1.

5 : This pattern was found in exconjugant obtained in mating culture at 25°C.

Table 3. Drug Resistance Patterns and Prevalence of R.Plasmids in Klebsiella pneumoniae

Drug Resistance Pattern ¢

No. of Resistant No. of R* Resistance Pattern
Isolates Isolates of R.Plasmids
SM, KM, CP, AP, TC 5 5 SM, KM, CP, AP, TC(3)
-SM, CP, AP, TC(2)
SM, KM, AP, TC 2 2 KM, AP, TC
SM, CP, AP, TC 2 2 AP, TC
Cp, AP, TC?
SM, TC 3 3 TC
SM, TC &
KM, AP 3 3 AP
TC 8 0
AP 14 14 AP(8)
AP(6)%
Total(%) 37 29(78.4)

4 : See footnote a, Table 1.
b : See footnote b, Table 2.

Table 4. Drug Resistance Patterns and Prevalence of R.Plasmids in Enterobacter Strains

Drug Resistance Pattern ¢ No. of ‘Resistant No. of R* Resistance Pattern

Isolates Isolates of R.Plasmids

SM, KM, CP, AP, TC G 6 SM, KM, CP, AP, TC

SM, KM, AP, TC 3 3 SM, KM, AP, TC

SM, CP, AP 2 0

Cp, AP, TC 1 0

SM AP 3 0

SM 3 0

TC 4 0

AP 15 0

Total(%) 37 9(24.3)

¢ - See footnote a, Table 1.
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Table 5. Drug Resistance Patterns and Prevalence of R.Plasmids in Proteus Strains

Drug Resistance Pattern © No. of Pesistant No. of R* Resistance Pattern
Isolates Isolates of R.Plasmids
SM, KM, Cp, TC 6 0
AP, TC 9 3 AP, TC
Total(%) 15 3(20.0)

b : See footnote a, Table 1.

Table 6. Incidence of Infective Single Drug Resistance from Multiply and Singly Resistan®
Strains of Entercbacteria Isolated from Bovine Udder Infections

No. of Strains Transferring Resistance/No. of Resistant Strains(%) in:

Drug Resistance Escherichia coli Klebsiella pneumoniae  Enterobacter spp.  Proteus spp.

Streptomycin 3/60( 21.7) 8/12( 66.7) 9/17( 52.9) 0/6 (0.0)
Kanamycin 9/27( 33.3) 5/10( 50.0) 9/9 (100.0) 0/6 ( 0.0)
Chloramphenicol 7/7 (100.0) 7/7 (100.0) 6/9 ( 66.7) 0/6 ( 0.0)
Ampicillin 10/13( 76.9) 26/26(100.0) 9/30( 30.0) 3/9 (33.3)
Tetracycline 10/36( 27.8) 12/20( 60.0) 9/14( 64.3) 3/15( 20.0)
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Drug Resistance and R.Plasmids of Enterobacteria
Isolated from Bovine Udder Infections

Cheong Kyu Park, D.V.M., M.S.
Department of Veterinary Medicine, College of Agriculture, Gyeongbug National University

Abstract

A total of 250 enteric bacteria (148 Escherichia coli,
and 15 Proteus spp.) isolated from bovine udder infections in 1979 through 1980 were examined for
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drug resistance and prevalence of R.plasmids. The drug tested were streptomycin (SM), kanamycin
(KM), ampicillin (AP), chloramphenicol (CP), tetracycline (TC), gentamicin (GM), oxolinic acid
(OA) and nalidixic acid (NA). The detection of R.plasmids was performed with Escherichia coli ML
1410 NAr as the recipient.

Of the 148 Escherichia coli isolated, 68(45.9%) were found to be resistant to one or more drugs
tested, and about 50% of the resistant strains were multiply resistant. of the 68 drugresistant strains,
12(19.1%) were found to carry R.plasmids which were capable of performing a conjugal transfer. CP
resistance was transferred together with the other resistance.

Of 41 strains of Klebsiella pneumoniae isolated, 90.2% were resistant to the drugs, alone or in com-
bination thereof. Strains resistant to AP and TC were 63.4%, and 48. 8%, respectively. R.plasmids were
detected in 78.4% of the drug-resistant strains, and these strains transferred all or a part of their drug
resistance pattern. AP and CP resistance were transferred in 100% of AP and CP-resistant strains.
Eleven (37.9%) of 29 R.plasmids showed a thermosensitive transfer.

Of the 46 strains of Enterobacter spp. isolated, 37(80.4%) were resistant to the drugs tested. A high
percentage of resistance was noted for AP(65.2%). All strains resistant to four or more drugs trans-
ferred their resistances to Escherichiz coli ML 1410, but strains resistant to three or fewer drugs did
not transfer the resistances.

All of the 15 Proteus strains isolated were resistant to more than two drugs. of them, 6 were
quadruple resistance to SM, KM, CP and TC, and 9 were double one to AP and TC. Three (20.0%)
of the drug-resistant isolates had R.plasmids conferring AP and TC resistance.

GM, OA and NA of the drugs tested were very active to all of 250 Gram-negative enteric bacieria

isolated from bovine udder infections.



