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Communications to the editor

INFECTIOUS RESISTANCE TO
CARBENICILLIN IN PROTEUS

RETTGERI : OCCURRENCE OF
TWO DIFFERENT PENICILLINASES

IN THE SAME STRAIN

Sir:
Ampicillin, carbenicillin and cephalospo-

rins are beta-lactam antibiotics effective
against some gram-negative bacteria. How-
ever, they may be neutralized by enzymes,
usually beta-lactamases. Different beta-
lactamases have been found among entero-
bacteria1^ Although ampicillin and carbeni-
cillin are closely related, cross resistance
does not always exist. The occurrence of
a segregation in the resistance to carbeni-
cillin in a Proteus rettgeri population led
us to isolate three strains supposed to be
three variants of the same strain. These
variants LG21, LG22 and LG23 show the

following minimal inhibitory concentrations
(M.I.C.) (Table 1).

Table 1. M.I.C. in Proteus rettgeri

M.I.C. (mcg/ml)

Ampicillin Carbenicillin Cephaloridine

LG21 <4 <4 <4

LG22 30~60 <4 250

LG23 1, 000 2, 000 250

LG21 is sensitive to the three antibiotics.
LG22 is sensitive to carbenicillin and resis-
tant to the other two, while LG23 is
resistant to all three of them. Through a

Millipore membrane LG22 and LG23 secrete
a product which neutralizes ampicillin in

Table 2. Segregation frequencies in LG23

No.

tested

104

37No. replicated on
Ampicillin(15 meg)

10437Carbenicillin(50 meg) 8818

nutrient agar, thus allowing LG21 to grow-
on it. It is thought that there are two
different enzymes.

Spontaneously, or after treatment with
acriflavine, LG23 is transformed into LG22,

but under the same conditions LG22 is not
transformed into LG21 (Table 2).

The presence of an R factor was investi-
gated by mating both strains LG22 and
LG23 with an Escherichia coli K12 variant,
resistant to nalidixic acid (G1064). Only
with LG23 could transcipient bacteria be

obtained, through selection on agar contain-
ing nalidixic acid (50 mcg/ml). Transfer
frequency (transcipient cells/donorcells, after
one hour mating) is about 10~5.

M.I.C. of E. coli G 1064 and of thesame

strain converted either by this R factor or
by another R factor found in Salmonella
typhimurium (EJ 2)2) are indicated in Table
3.In G1064this new R factor is not stable.
All converted strains present segregation
patterns after first isolation.

Table3.M.I.C. in Escherichia coli K12

AmpicillinM.I.C. (mcg/ml)
Carbeni-

cillin

Cephaloridine

G1064
G1064
(R. LG23)G1064
(R. EJ2)

61,00080012>4, 000 125 331-62 not tested

These results confirm the occurrence of
an R factor developing resistance to carbeni-

cillin and ampicillin in Proteus rettgeri in
which resistance to ampicillin depends on

anothermechanism. This R factor is dif-

ferent from the one recently discovered by

Fullbrook et al.s) in Pseudomonas where it

develops resistance to ampicillin, tetracyc-
line, neomycin and kanamycin.

Franqois Poty
Albert Goze
Pierre Gagnon

Department of Microbiology,
Laval University,
Quebec, Canada

(Received January 12, 1971)



272 THE JOURNAL OF ANTIBIOTICS APR. 1971

References

Egawa, R. ; T. Sawai & S. Mitsuhashi:
Drug resistance of enteric bacteria. XII.
Unique substrate specificity of penicillinase
produced by R-factor. Jap. J. Microbiol.
ll : 173~178, 1967

Poty, F. & L. Gauvreau: Resistance con-

tagieuse aux antibiotiques a Quebec: Etude
chez les enterobacteries. Canad. Med. Assoc.

J. 101 : 143-146, 1969

Fullbrook, P.D.; S.W. Elson&B. Slocombe:
R-factor mediated beta-lactamase in Pseu-

domonas aeruginosa. Nature 226 : 1054~
1056, 1970


