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That chloramphenicol is a powerful inhibitor of protein
synthesis has been confirmed numerous times since the initial
observation of Gale and Folkes (1953). Further, the antibiotic
has been found by Sypherd, Strauss, and Treffers (1963) to pre-
ferentially inhibit the formation of inducible enzymes at con-
centrations which permit exponential growth and synthesis of

constitutive enzymes by Escherichia coli. Therefore, it was

surprising to find in repeated experiments in this laboratory

that Staphylococcus aureus synthesized nitrate reductase more

rapidly in the presence of chloramphenicol than in its absence.
Simultaneously, it was noted that chloramphenicol caused 90%
inhibition of C14-arginine incorporation into the protein

fraction, (Table 1)
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Table 1

Nitrate reductase formation and incorporation of
C14-arginine into protein by §. aureus

Nitrite produced Cla-Arginine
Time, hr. CM, pg/ml. M x 10-3) incorporation

1 0 2.0 2.55"

50 6.4 1.42
2 0 4.8 5.82

50 16.8 1.69
3 0 20.3 10.36

50 81.6 1.39

#Radiocactivity (in mpc/ml.) of the cellular fraction inleuble
in hot 5% trichloroacetic acid. Specific activity of C*7-
arginine was 24.,8. Each ml. of cell suspension contained

100 ug protein per ml., as determined by the method of Eagle
and Oyama (1956).

In the experiment shown, a 14 hr., culture was washed and

resuspended, in Thunberg tubes to a final volume of 8 ml.

in a synthetic growth medium containing KNO3 (1%) and U-C14

-arginine (10 mc/ml.). The tubes were evacuated and at the
time intervals noted, 2 ml., samples were removed. The cells
were washed with phosphate buffer (pH 7.2) and resuspended to

2 ml. One ml. was mixed with an equal volume of 10% trichloro-
acetic acid and placed in a boiling water bath for 10 min.
After centrifuging, the radioactivity of the precipitate was
determined by combustion to C1402 and measurement of radio-
activity on a Dynacon electrometer (Ramsey, 1962). For nitrate

reductase determination, one ml. was suspended in 4 ml. of 50%
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acetic acid. One ml. of Gries-Ilovay reagent was added and
the cells centrifuged. The color produced was measured at
550 mu and is an expression of the concentration of nitrite

in the suspension (Pollock, 1946).

It may be seen that after 1 hr. incubation in the pre-
sence of 50 upg cloramphenicol/ml., over three times as much
nitrate reductase was produced as in the absence of the anti-
biotic. Total protein synthesis, as measured by incorporation
of labeled arginine, was inhibited approximately 457 under iden-
tical conditions. After 3 hr. incubation, nitrate reductase
formation was enhanced almost 4 fold by chloramphenicol,
whereas C14-arginine incorporation was reduced by 88%. This
experiment has been performed several times with comparable
results. With this same strain of S. aureus, 10 pg CM/ml.

has been found to completely inhibit growth.

In subsequent experiments it has been found that chloram-
phenicol alone does not serve as an inducer of nitrate reduc-
tase -- nitrate must be present for enzyme formation. Further,
within the range of 5 - 50 pg chloramphenicol per ml,, forma-
tion of enzyme is proportional to concentration. Under similar
conditions, chloramphenicol does not induce the formation of
chloramphenicol reductase (Smith and Worrel, 1949) or chloram-
phenicolase (Miyamura; 1964), nor does it give a positive color
test with the Gries-Ilovay reagent used to measure production

of nitrite from nitrate.
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