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MAGROLIDE RESISTANCE IN

STAPHYLOCOCCUS A UREUS
DECREASE OF SPIRAMYCIN-BINDING

TO 50S RIBOSOMAL SUBUNIT IN
MACROLIDE RESISTANT STRAINS

OF STAPHYLOCOCCI

Sir:

It was reported that the ribosomes from
in vitro developed erythromycin (EM)-resis-
tant strains decrease their affinity for EM in

Bacillus subtilisl) and Escherichia coli2). It
was further indicated that the decrease in
ribosomal affinity for EM was accountable
for by the alteration of 50S ribosomal
protein component in EM-resistant strain
of E. colPK

It has been known, however, that there
are differences in biochemical mechanisms

of drug-resistance between in vitro develop-
ed resistant strains and those isolated from
clinical sources in either chloramphencol or
streptomycin resistance3'4'^.

Therefore we have started studies of
the biochemical mechanisms of macrolide
resistance in staphylococci of clinical sources,

indicating that the ribosomes form macrolide
(Mac)-resistant strains of staphylococci de-
crease their affinity for either EM6'7) or
spiramycin(SP)8'9). We have also indicated
that the correlation between SP-binding to

ribosomes and inhibition of polypeptide syn-
thesis by SP in a cell-free system exists in

strains of various levels of Mac resis-
tance10'1^. By contrast, it was reported that

SP resistance did not affect the SP-binding
tothe ribosomes in Bacillus subtilis2).
S. aureus MS537 is a strain carrying
inducible resistance to Mac which becomes
resistant to Mac when treated with sub-

inhibitory concentrations of EM. However,

the induced population becomes sensitive to
Mac when grown without inducers8). MS
537-R is a constitutive-resistant mutant
derived from MS5378). SP resistance of

MS537 is 0.8 mcg/ml, but MS537(*W) after

induction and MS537-R are resistant to more

t

han 400 mcg/ml SP.

Preparation of 50S and 30S ribosomal sub-
units was performed as described by Mao13).

The 20-30 A26o units of dissociated ribosomes

Fig. 1. Binding of 14C-spiramycin
to ribosomes.
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and 20 meg of 14C-SP (0.24 //Ci/mg)/ml in

medium B (0.01 m Tris-acetate (pH 7.5), 0.1
him Mg acetate, 50him NH4C1 and 0.1mM
dithioerythreitol) were incubated at 37°C for

10minutes. A 0.15 ml sample of the reac-

tion mixture was then layered on the top of
4.5 ml linear sucrose gradient (5-17%

sucrose in medium B). Samples were cen-

trifuged at 35,000 r.p.m. for 180 minutes in
RPS-40 rotor(Hitachi). One drop from the
bottom of the tube was used for the assay in

260mju and three drops for the radioactive
sasay as described previously10).

As shown in Fig. 1, 50S ribosomal sub-
unit from a sensitive strain of MS537 had

the binding affinity for SP, but those from
either resistant strains of MS537 (ind) or

MS537-R had decreased their affinity for SP.
These results indicate that 50S ribosomal

subunit was altered not only in MS537-R
but also in MS537 (ind) after induction.
However, it is not answered yet that com-
ponents) of 50S subunit is altered after
induction. Furthermore, the biochemical
mechanisms of reversible alteration in 50S
subunit still remain to be studied.



468 THE JOURNAL OF ANTIBIOTICS SEPT. I97O

Mikio Shimizu

Tetsu Saito
SUSUMU MlTSUHASHI

Department of Microbiology,
School of Medicine,
Gunma University, Maebashi, Japan

(Received April 16, 1970)

References

Taubman, S.; N.R. Jones, F. E. Young & J.

W. Corcoran : Sensitivity and resistance to
erythromycin in Bacillus subtilis 168; The
ribosomal binding of erythromycin and
chloramphenicol. Biochem. Biophys. Acta
123 : 438-440, 1966

Tanaka, K.; H. Teraoka & M. Tamaki :

Escherichia coli with altered ribosomal pro-
tein component. Science 162 : 576-578, 1968
Okamoto, S. & D. Mizuno: Mechanism of
chloramphenicol and tetracycline resistance
in Escherichia coli. J. Gen. Microbiol. 35 :
125-133, 1964
Okamoto, S. & Y. Suzuki : Chloramphenicol-,
dihydrostreptomycin- and kanamycin-inac-
tivating enzymes from multiple drug-resis-
tant Escherichia coli carrying episome ' R '.
Nature 208 : 1301-1303, 1965
Ozaki, M.; S. Mizushima & M. Nomura:
Identification and functional characterization
of the protein controlled by the streptomy-
cin-resistant locus in E. coli. Nature 222 :
333-339, 1969
Saito, T.; H. Hashimoto & S. Mitsubishi :
Drug resistance of staphylococci: Decrease

in the formation of erythromycin-ribosomes
complex in erythromycin resistant strain.
Jap. J. Microbiol. 13 : 119-121, 1969

7) Sato,T.; H.Ohshima, M.Shimizu, H.Hashi-

moto & S. Mitsuhashi : Macrolide resistance
in Staphylococcus aureus. Proc. Sixth Inter-
nat. Congr. Chemoth. Vol. 2 : 572-578, 1970

8) Shimizu, M.; T. Saito, H. Hashimoto & S.
Mitsuhashi : Spiramycin resistance in Sta-
phylococcus aureus; Decrease in spiramycin-
accumulation and the ribosomal affinity in
resistant staphylococci. J. Antibiotics 23 :
63-67, 1970

9) Shimizu, M.; T. Saito & S. Mitsuhashi:
Spiramycin resistance in Staphylococcus
aureus ; The stoichiometry of spiramycin-
binding to ribosomes from spiramycin-
sensitive, intermediate and high-resistant
strains. Jap. J. Microbiol. 14 : 177-178, 1970

10) Shimizu, M.; T. Saito & S. Mitsuhashi :
Macrolide resistance in Staphylococcus
aureus; Relation between spiramycin-bind-
ing to ribosomes and inhibition of poly-
peptide synthesis in a heat inducible-resis-
tant mutant. Jap. J. Microbiol. 14 : 155-
162, 1970

ll) Shimizu, M.; T. Saito & S. Mitsuhashi :
Macrolide resistance in Staphylococcus
aureus; Correlation between spiramycin-
binding to ribosomes and inhibition of poly-
peptide synthesis in a cell-free system.
Jap. J. Microbiol. 14 : 215-219, 1970

12) Ahmed, A. : Altered ribosomes in spiramy-
cin-resistant mutants of Bacillus subtilis.
Biochim. Biophys. Acta 166 : 218-228, 1968

13) Mao, J, C-H. & M. Putterman: The inter-

molecular complex of erythromycin and
ribosome. J. Mol. Biol. 44 : 347-361, 1969


