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Chloremphenicol (CAP) inkibits the growth of Staphyloeoocus surews by
blocking protein synthesis (1). This result bas beeam confirmed by many
workers using various bacterial species and it appears that CAP blocks
bacterisl protein synthesis at some stage in the transfer of amino acids
from trensfer-ENA into protein (2).

A study has been made of the uptake snd localisation of D-threo-(1'C
methylens J=chloramphenicol (specific activity 9.90 mC/mM) (**CCAP) in
bacteria, Experiments were carried out with S. aureus strais Duncan and
Bacillus megateriwm strain KM (minimum growth inhibitory coamcemtration
10 png. CAP/al. in each cass). 1'C-CAP was mot firaly bowsd to the bacteria
and could be removed by vashing vith saline (Fig.l), water, buffered sslts
solution (3) or a solution of 10 pg CAP/ml. This finding is comsistent
with the known reversibility of the bacteriostatic activity of CAP.

Although prolenged washing caused a marked reduction in the radio-
activity present in the bacteria it was hoped that by using definmed condi-
tions, specific binding sites for CAP could be foumd even though the
association was reversible. The uptake of I#C-CAP by S, aureus approached
the maximum at a concentration of 5 pg.CAP/ml.; increasing the comcentratioa
to 80 pg./ml. resulted in a two fold increase in uptake (Fig.2a). The rate
of uptake was initially high but fell rapidly amd after 2 min., a slower

linear rate was established (Fig.2b). The uptake of 1"c-cnp wvas energy
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Fig.l. The effect of wasking oa the retetion of 1'C.CAP by 5, surems.
Suspensions of S, aureus were inewbated in a defined mediwn (salts
pplution, glucose, smine asids, pyrimidizes sad purines) + 5 pg. of
C=CAP/ml. for 10 min. at C. 7The bacteria were removed by filtratioa
through membrane filters, washed on the filter vwith saline and the redie-
activity determined.

solutiea, gluocose, smino acids, pyrimidines and purines (1) the uptake was
reduced by 159%. Omission of glwoose or amino asids frem this mediwm redmced

the uptake by 30%. !houptaho!nc-cﬂam:wtmmm

ceased, was only 20% of the uptake by bacteria harvested during the

exponential growth phase.
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since some CAP would be removed by vashing, CAP uptake was alse measured

1k

without washing the bacteria and cerrections made for the = C«CAP preseat in

the intercellular flwid,

When 8, sureus was broken ultrasomically after imsubatiom in the

pressnce of l"(:-(:AP and frectionated by sentrifugation, all the radiesctivity

was associated with the 105,000g, pellet ("riboscmes") snd supermatast frac-

1k

tion (Table 1). Although the uptake of = C-CAP by S, surews increases vith
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Table 1
Fractiomation of S, sursus after the uwptake of “W.
Mecup wptane
Fraction c[nin. pg.CAP molecnles CAP
ng.bacteria ng.basteria basteria
1,000 g pellet
";Ml. “u." (M) - -
40,000 g pellet
“gell walls" 0 ° 0
105,000 1let -~ :
193,000 g pelle 9 2.25 x 107 6 x 10°
Seluble fracticn 106 2,65 x 102 6x10°
Total 1s 2.90 x 167> 7 x 10"
Soluble frgetion 12
“Ribosomes" - =
W B (3 mg./ul.) was incubated in defined medium coataining 10 ng.
C-CAP/ml. bacteria were removed by centrifugation amd the pellet was

rinsed 3 times with salts solution, resuspemded and the basteria ultresoaic-
ally disintegrated. The broken bacteria were fractiomated by centrifugation.
A control experiment was out in which the bacteria vere imcubdated in
the presence of 200 pg. '<C-CAP/ul. and 10 pg. 1¥C-CAP/al. were added at the
end of the imoubatioa period. ‘

time of inoubation, the relative proportions of the radiocactivity in these
fractions remained comstant., Howsver the redicactivity associated with the
soluble fraction decremsed considerably compared with that im the riboscmal
fraction vben the bacteria were washed.

The uptake of 1YC_CAP was markedly reduced by erythromycin, ostreo—
grycins A, B and G and streptogramin (a mixture of ostreogrycins A, B and G),
but was unaffected by terramycin, awreomycin amd puromycism.

In a cell~free system consisting of a suspensioa ef "riboscmes™ in

an
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Fig.2a, The effect of 1"0—0‘? concentration on the uptake by S, aureus.
14

Fig.2b. Time course of the uptake of 10 mg. =~ C-CAP/ml, by S. aureus.

Suspensions of 3 mg. dry !:’_u__ml/-l. in the defimed medium were
incubated ia the presence os The uptake of the antibiotic was

stopped by adding 200 pg. CAP and immediately ceoling., The bdacteria
vou rc-ond'sy centrifugation, washed 3 times with salts solution containing
(3) resuspemded in water and radicactivity assayed.

salts solution, the "ribosomes" were found to be saturated at a concentra~
tion of 30 pg. 1'C-CAP/al. (Fig.3a). The assccistion was imsediate and mot
energy dependeat and was umaffected by the incubation temperature. This
association vas reversible. The wptske of 1'C-CAP into the "ribosomes"
fraction was prevented by 12C-CAP, ostreogrycin A or B and erythromycin but
was unaffected by terremycin, aureomysin and puromycin, (Fig.3b). Essentially
sisilar results were obtained with B, megaterium.

Specific irreversible binding of 1'C-CAP by sensitive strains of S. aureus
and B. megaterium has mot been found but the results suggest that there is

an association of CAP with ribosomes. Erythromycin (4) and streptogramin (5),
inhibitors of protein synthesis, prevent this association: on the other hand
terraaycin, aureomycin and puromycin do not. A close relatioanship between
the binding site and the primary point of action of an antibiotic seems
probable. Thus antibiotics which reduce CAP uptake may inhibit the same

reaction whereas others, e.g. aureomycin and terramycin, although having a
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Fig.3a. The effect of 1'C-CAP concentration on the uptake by the "ribosomes"

of S, aureus.
Fig.3b., The effect of some antibiotics on the uptake of 10 ug. 1“0-0AP/-1.
by the "ribosomes". Preincubation for 1 min, with 100 pg. antibiotic/ml.
T, Terramycin; A, Aureomycin; Oié Ostmﬁycin A; OB, Ostreogrycin B;
E, Erythromyecin; P, Puromycin; “<C.CAP, ““C-chloramphenicol.

A suspension of S, anreus in salts solution was disrupted ultrasonically
and centrifuged at 40,000 g. for 20 min, The supernatant fluid containing
the ribosomes and soluble fraction was incubated with 1*C.CAP, After 5 min,
at 4°C the suspension was centrifuged at 105,000 g. for & hr. and the_radio-
activity in the pellet determined. In a control experiment 200 pg, ~“C-CAP
were present during the incubation period and 1*C-CAP was added at the end.

similar overall effect on protein amd nucleic acid synthesis may act at a

different locus.
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