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Plaque formation by various rickettsiae was completely inhibited by commercial
antbiotic discs imprated with tetracycline, chloramphenicol, nitrofurantoin, and
erythromycin; partial inhibition was observed around discs containing nalidic acid
and sulfisoxazole, but no inhibition was seen around discs containing cephalothin,
ampicilin, oxacinli, kanamycin, polymyxin B, streptomycin, or penicilin.

A sensitive new plaque assay system for rickett-
siae was recently reported (1). One of the advan-
tages of a plaque system is that it is more versatile
than the embryonated egg uE. assay. An adapta-
tion reported here describes how commercial
antiiotic Psensitivity discs can be used in the
plaque assay system to screen for antibiotic sen-
sitivity of Rickesia.
Stock ns of Rickettsia rickettsii Bitter

Root (Rl), R. akari MK, R. mooseri Wilmington,

R. prowazeki Madrid E, and R. prowazeki Breinl
were Prepared by a modification of the procedure
of Weiss et aL (2). Infected yolk sacs werehomog-
enized in a blendor, partially purified by low- and
high-speed centrfugation, ned in sucrose-
phosphate,pH 7.0, and stored at -65 C.
The plaque assay procedure used in these

studies is essentially the same procedure which
was described earlier. Chick embryo prinmy cell
monolayers (24 hr) in plastic tissue culture flasks

.~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

FIG. 1. Effect of antibiotic sensitivity discs on plaque formation by Rickettsia rickettsi Bitter Root. (A) Left
to right, 30 pg of tetracycline, 100 pg of nitrofurntoin, 30 pg of chiroamphenicol, 15 pg of erythromycin; (B-
left to right, 30 pg ofnalidixic acid, 10 units ofpenicillin, 1.0 mg ofsulfisxazole; (C) left to right, 30 pg of ceph)
alothin, 10 pg of ampicilin, I pg of oxacillin; (D) left to right, 5 pg of kanmycin, 300 units ofpolymyxin B, 10
pg ofstreptomycin; (E) left to right, infected, uninfected, and infected controls.
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FIG. 2. Effect of antibiotic sensitivity discs on plaque formation by Rickettsia prowazeki Breinl. (A) Left to
right, 30 pug of chloramphenicol, 30 pg of nalidixic acid, I ,ugofoxacillin; (B) left to right, 10 units ofpenicillin,
5 pug of kanamycin, 15 pug of erythromycin, 30 pg of cephalothin; (C) left to right, 1.0 mg of sulfisoxazole, 100
gg of nitrofurantoin, 10 pug of streptomicin, 300 units ofpolymyxin B; (D) left to right, uninfected control, 10 pg
of ampicillin, 30 pug of tetracycline, infected control.

were infected with 0.1 ml of a 10-3 dilution of
stock suspensions and overlayed with medium 199
(5% calf serum) containing 0.5% agarose. Anti-
biotic sensitivity discs (Sensi-Discs; BBL) were
then placed atop the agar overlay with sterile
forceps. The infected monolayers were incubated
in a closed system at 32 C until plaques were ob-
served on controls (no discs added). Monolayers
were stained for photography by adding a second
overlay containing medium 199 (no calf serum),
0.5% agarose, and neutral red at a final concen-
tration of 0.01%.

Figure 1 shows the effect of antibiotic sensitivity
discs on R. rickettsil. Complete inhibition of
plaque formation was observed with 30 ,ug of
tetracycline, 100 jug of nitrofurantoin, 30 Mug of
chloramphenicol, and 15 Mug of erythromycin (Fig.
IA); partial inhibition was observed with 30 Mug of
nalidixic acid and 1.0 mg sulfisoxazole (Fig. 1B);
no inhibition was seen around discs containing 30

Mug of cephalothin, 10 Mug of ampicillin, 1 Mug of
oxacillin (Fig. IC), 5 Mug of kanamycin, 300 units
of polymyxin B, 10 Mg of streptomycin (Fig. ID),
or 10 units of penicillin (Fig. IB). Infected and
uninfected controls (no discs added) are shown
for comparison in Fig. 1E. Nearly identical results
were found with the other species of Rickettsia.
All were completely inhibited by the same concen-
trations of tetracycline, nitrofurantoin, chlor-
amphenicol, and erythromycin; each species was
also partially inhibited by nalidixic acid, but no
inhibition was apparent with the other antibiotics.
Figure 2 shows the results obtained with R.
prowazeki Breinl strain. The results of the other
tests have been omitted because they were identi-
cal.
The susceptibility determinations reported here

are in agreement with what is known about anti-
biotic susceptibility of rickettsiae. These results
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contain no new information on the susceptibility tion of new antibiotics, and may also provide a
of rickettsiae to antibiotics, but they do indicate tool for genetic studies with rickettsiae.
that this method may be more convenient and
possibly more sensitive than egg assays for quali- L"n'R" CUE
tative and quantitative determinations of antibi- 1. Wdnber& E. H, J. R. Stakebalce and P. J. Gaocu Plaque
otic suscepibiliy in rickettsiae. This adaptationof assayfor R ickettsia J. BactwiaL 8:398-402.
the plaque technique should be u l in diniml Wais, FL, H.

IL Rom Jr., and .J.PL lay 967. Metabolictpmactiy of purified s-os of Ricketuia rickettsi.
and diagnostic microbiology and in the evalua- Nature (OLod) 213:1041-l102.


