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Abatiaet: One hiifidred and twetity sevett strains of Grami-negative rods (72 E. coli, 45 Kle-
bsieila pnoumtoniae, 8 Enterobdcter spp. and 3 Pseudomonas aeriuginoss) isolated from boviiie iastitis

weré examihed ot resistance to athpicillin, carbeniciliit and cefazolin, g-lactamase activity aiid

trarsferable A-lactamase plasmids,

Strdins resistdtit to aripicillin were 13.9% in E. ooli, 93.3% in Klebsiella pneumonige, 87.5%
in Enterobacter. spp, and all ih Psendotionas aeruginoss, Resistance of E. colf, Klebsiella pren-
monige ald Entevobdcter $pp. to amipicillld was dueé t6 the S-lactamases, but all Psedddmonds

deruginost exhibited a high level of the noh-eénzymic resistance,

Transferdble plasmid-mediated ﬂfiactama“sé synthesis Was deihohstrated in 61.99% of Kiebsiclla
preumonine, 509% of E. coli and 42.9% of Ewuterobacter spp. The sdime p-lactaitiase plasmids
specified diffetent resistarice levels to various g-lactaiti afitiblotics i different recipients,
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HEREH ; f-lactam#fiEHEZAE  ampicillin(Ap,
ZZ}), carbenicillin(Ch, Pfizer Co.) %
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(Sm, %), kanamycin(Km, 3%, tetracycline(Tc,
Pfizer Co.),
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2 mRste] #EAsslH

EEEe BE  ERTHEBEER &td B#H
gt & mlkEe] FHIRES EX2EHEY oy &
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Table 1. Drug Resistance of Gram-Negative Rods Isolated from Bovine Mastitis

No. of Strains

No, of Resistant Strains to

Microorganisms
Isolated AP Cb C Sm Km Tc Cp Na
Escherichia coli 72 10 7 6 30 17 20 3 0
Klebsiella pneumoniae 45 42 41 18 26 24 30 18 0
Enterobacter spp. 8 7 3 5 5 4 2 0
Psendomonas aernginosa 2 2 2 2 2 2 2
Total 127 61 53 30 63 47 56 25 2
(96) (48.1) (41.7) (23.6) (49.6) (37.0) (44.1) (19.7) (1.6)

a : Abbreviations: Ap, ampicillin; Cb, carbenicillin; Cf, cefazolin; Sm, streptomycin; Km, kanamycin;
Tc, tetracycline; Cp, chloramphenicol; Na, nalidixic acid.

Table 2. Drug Resistance Patterns, Penicillinése Production and Transferability of Ampicillin

Resistance in Gram-Negative Rods

Resistance E. coli K;ZZZ;%;‘ ae Enterobacter spp. Ii:::t:;%r;?aas
Patterns® ApR® PCase*® t *4  ApR PCase* t* Ap® PCaset tt+ Ap* PCase* t+

Sm, Km, T¢,Cp, Cb, Cf 1 1 1 10 10 10 2 0 0

Sm, Km, T¢, Cp, Cb 5 5 5 2 2 2

Sm, Km, T¢, Cb, Cf 2 2 2 4 4 4 1 1 1

Sm, Km, T¢, Cb 1 1 0 5 5 4

Sm, Km, Tc, Cf 1 1 0

Sm, T¢, Cp, Cb 2 2 2

Te, Cp, Cb, Cf 3 3 3

Sm, Te, Cb 1 1 0

Sm, Tc, Cf 1 1 0

Te, Cb 1 1 0

Cf 3 3 0 3 3 0

Cb 1 1 0 12 12 0
Total 10 10 5 42 42 26 7 7 3 2 0 0
(%) (100) (50) (100) (61.9) (100) (42.9) o O

a : see footnote Table 1.
¢ : Number of penicillinase producing strains,

b : Number of ampicillin resistant strains isolated.

d : Number of strains capable of transferring ampicillin resistance,

et Ap 2 Cbol= HEW#E (MICZ3200pg/ml)o]
Cfol = BSEM:(MIC=3. 2pg/ml) & B9l K5 Bk
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Table 3. Transferability pf Ampicillin Resistance and Minimal Inhibitory Concentratigns for

f-Lactam Antibiotics in Gram-Negative Rods

e T T T PR
. . Resistance No. of Lactq,mase rability
Microorganisms Pattern® Subgroup Strains Producing of Ap- Ampicillin  Carbenicillin  Cefazolin
taing Resjstance :
E. Coli APRCHRCE® 3 3 3 =3200 =3200 100200
ApRCHRCES  a 2 2 2 23200 =3200 1.6—6.3
b 2 2 0 50 200—400 =0.8
ApRCHECER 3 3 0 100—200 50 100
Kiebsiella APRCHRCER 17 17 17 23200 =3200  100—200
Dreumoniae ApRCHRELS a 11 11 9 1600—=3200  =3200 1.6—3.2
b 13 13 0 50 200—400 =0.8
ApRCHSCLR 1 1 0 50 6.3 200
Enterobacter ApRCbRCER 1 1 1 23200 =3200 260
Spp. ApRChRCES 2 2 2 =3200 =3200 1.6—3.2
ApRCHSCLR 4 4 0 50—100 6.3—12.5 100—200
Pseudmnogzqs _ — — 3200
gerugingsa ApRCHRCER 2 0 0 23200 | 200—400 =
a : See footnote Table l.v ) bh: Mini;nal inhibitory concentrations, r, resistant:s, Sensitive.

Table 4. Transfer of Ampicillin Resistance of Gram-Negative Rods to E. coli ML1410 and Sal.

typhimurium 1, T2

Transferability of Ampicillin Resistance to

. . Resistance No. of
M s .
eroorganisms Pattern® Strains E. coli ML1410 Sal. typhimurium LT2
E. coli ApRCHRCER 3 3 3
ApPRCHRCES 2 2 1
Klebsiella ApRCHRCIR 17 17 14
Dreumoniae ApRCbRCES 9 9 4
Enterobacter ApRCBRCIR
Spp. ApRCBRCSS 2 2 2
Total 34 34 25

(%) (100) (73.5)

a : See footnote Table 1, and Table 3.

Table 5. Characteristics ot Nontransferable Ampiciilin Resistant Gram-Negative Rods

Py ooy Pt et ——————

Transferability  Mobilization of Synergy between

. R Resistance No, of PO \ . ; Ampicillin and
ierooraniems - “prgerat Somrow S, of Amvicllin  Nonconigative  Ampicilin &
E. coli ApRCBHRCER b 2 - - +

APRCBSCER 3 - - +
Klebsiella ApRCbRCfS a 2 — - -
Dueumoniae b 13 — - +
ApRCHSCR 1 - - +
Enterobacter spp.  ApRChSCf® 4 — - +

' 3: ;Seé fﬁotqqte ’fable‘ 1, gnd,.Tab‘lp..a. V b : Sup,grpupq of Tahble 3.

¢ * Donor strain used in these crosses was E, ¢oli RC732 carrying ColB-K98 plasmid,



Tahle 6. Resistapce Levels tg g-Lactam Anptibiotics of Transconiygants

T MIC (pg/mD)

Micioorganisms FranseoRlERt " Ampicilin  Carbenicillin  Cefazolin

B, i SWI Sao | =amo
ML 1419 F3200 =3200 50
LT 2 1600 =3200 %

E. coli SW3 23200 =3200 200
ML 1410 23200 =3200 200
LT 2 23200 =3200 200

Klebsiella pnewnoniae 20 =3200 =3200 100
ML 1410 400 =3200 6.2

Klebsiella preumoniae 65 3200 3200 3.1
ML 1410 1600 3200 3.1
LT 2 3200 3200 3.1

Klebsiella ppeumoniag 71 23200 3200 100
ML 1410 23200 3200 =400
LT 2 =3200 3200 100

Enterobacter cloacae 3 =3200 3200 200
ML 1410 23200 3200 200
LT 2 23200 3200 200

E. oli ML 1410 - =0.8 - Le =0.8

Sal. typhimurium LT 2 =0.8 1.6

=0.8

a: E. c¢oli ML 1410 and Sal. typhimurium LT2 carrying ;li;lé;:{:;mase pla;rglld of &ovnbr'stréirrxl

b : See footnote b, Table 3,
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7} Ao Er o] EX transfer factor SEEAEHo] &3] W
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14% 28l 31 Enterobacter spp. A#k¥ Ape] MICHE};
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