MODE OF ACTION OF STREPTOMYCIN

the motor end plates and myoplasm in response
to the reflex effects of thermal trauma applied
to the skin.
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Studies on Mode of Action of Streptomycin. I. Effect of Culture Media.
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In studying the mode of action of penicillin
on bacteria, Hobby, Meyer, and Chaffe! and
Lee, Foley, and Epstein? observed that multi-
plication must take place to get killing action
and that the more rapid the growth of bacteria
the greater the rate of destruction. Waksman
and Woodruff? found the reverse to be true in
the case of actinomycin and streptothricin.
With these two antibiotics it was more difficult
to inhibit bacteria on a good medium than it
was on a poorer medium. The study reported
here is an attempt to determine the action of
streptomycin on bacteria and to see if this
action was similar to either the action of peni-
cillin or of actinomycin and streptothricin.

The streptomycin was prepared at the Uni-
versity of Illinois in the laboratories of H. W.
Anderson and purified and standardized in the
laboratories of H. E. Carter.*® The unit used
is practically the same as the Waksman dilu-
tion unit.®
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Eberthella typhose (Hopkins strain) and
Staphylococcus aureus (FDA 209) were used
as the test organisms, and were tested against
the streptomycin according to the following
procedure.

The following media were compared: (1)
nutrient broth, (2) nutrient broth diluted with
an equal amount of water, and (3) brain heart
infusion. Because the presence of phosphate
and NaCl might affect the action of strepto-
mycin it was thought not advisable to use
Difco brain heart infusion, but instead the
brain heart infusion was made according to
the following procedure. Five hundred g of
ground beef heart were infused with 1000 ml
of water and 500 g of beef brain were similarly
treated. These infusions were separately fil-
tered through gauze, heated to boiling and
filtered again. The medium was made from
these infusions using the following formula:

Beef heart infusion 75 ml
Beef brain infusion 25 ”
Peptone (Bacto) 1 ¢
Glucose 0.2

Adjusted to pH 7.0 and sterilized.

Streptomycin was added in varying amounts
to tubes containing 15 ml of each of these
media and Ebertkella typhosa and Staphylo-
coccus aureus were added. Twenty-four-hour
broth cultures of the organism were diluted
with twice their volume of sterile water in
order to obtain an inoculum which would not
be too heavy and 0.1 ml of this suspension was
used as the inoculum. Immediately thereafter
a bacterial plate count was made on each tube
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TABLE L.
Action of Streptomyein on Eberthella typhosa and Staphylococcus aureus in Dilute Nutrient Broth, Nu-
trient Broth and Brain Heart Infusion.

Viable organisms per ml in ten thousands

Eberthella typhosa Staphylococcus aureus
Amt Hrs after inoculation Amt Hrs after inoculation
streptomyecin p streptomyein  — —
Medium added in units 0 3 6 9  added in units 0 3 6 9
% NB 0 20 70 * * 0 40 40 50. 100.
” 4.0 50 10 1.0 5 7.5 10 6 .06 .03
’? 4.5 30 5 0.8 3 8.0 20 7 .07 .02
i 5.0 40 2 0.5 3 8.5 20 7 .04 .01
NB 0 80 260 * * 0 30 40 80. 140.
77 4.0 40 40 4. 3 7.5 10 4 2. 1.5
” 4.5 40 30 6 53 8.0 50 4 1. .6
” 5.0 40 5 5 3 8.5 30 4 5 .1
BHI 0 40 210 * * 0 5 20 150. 300.
’? 4.0 60 190 * * 7.5 15 7 3. 150.
” 4.5 50 170 * * 8.0 30 1.5 7 620.
* = 8.5 20 1.3 5 540.

. 5.0 40 230

NB—Nutrient Broth.
15 NB—Dilute Nutrient Broth,

BII—Brain Heart Infusion.
* Too numerous to count.

to determine the density of the inoculum and observed by Waksman and Woodruff. This
at 3, 6, and 9 hours counts were repeated to was especially true with respect to cultures of
determine the action of the streptomycin. In Eberthella typhosa which showed active growth
the first few series an attempt was made to in brain heart infusion while those in nutrient
determine the bacterial numbers nephelo- broth and dilute nutrient broth rapidly de-
metrically with a Model 400 Lumetron (pho- creased in numbers. There seemed to be a
toelectric colorimeter). Since the plate counts greater decrease in the diluted nutrient broth
were found to be much more reliable, however, than in the full strength nutrient broth. The
the nephelometric method was discontinued. same held true for the Staphylococcus aureus,
All incubation was done at 37°C. The but the growth was slower and not as abundant
amounts of streptomycin found to be effective in the brain heart infusion as it was in the
were 4.0, 4.5, and 5.0 units for Eberthells case of Eberthelle. In fact there was a de-
typhosa and 7.5, 8.0, and 8.5 units for Sta- crease at the third and sixth hours which indi-
phylococcus aureus. The streptomycin was cated killing action and then a marked in-
prepared so that one unit was contained in crease. It is possible that this may mean that

0.1 ml of sterile water. the streptomycin is used up in the action.
Table I summarizes the results of the tests. This is being studied.

They were repeated several times and the It is apparent that there is something pres-

results checked on all occasions. ent in the brain heart infusion which inter-

The table indicates that the action of strep- feres in some way with the action of strepto-
tomycin is not like that of penicillin but more mycin which is not present in the nutrient
like that of actinomycin and streptothricin as  broth.





