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Fig. II presents graphically the data ob-
tained from following the rate of disappear-
ance of alcohol alone and following the admin-
istration of a 10% solution of sodium pytuvate
intravenously in 0.5 g per kilogram doses.
It will be noted that 3 doses of sodium pyru-
vate intravenously over a period of 4 to S
hours had no influence on the rate of metab-
olism of ethyl alcohol. The results shown in
these two graphs are typical of those obtained
with similar studies on 4 other dogs.

It is suggested that the results of Wester-
feld, Stotz and Berg, which appear to indicate
that pyruvate increases the rate of metabolism
of ethyl alcohol, are due to the fact that
absorption of alcohol from the stomach was
not complete during the control period as
was evidenced by the unusually low values
for blood alcohol; and that following pyruvate
administration, which may have retarded
further absorption of alcohol by its hyper-
tonicity, the true normal rate of alcohol dis-
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appearance was obtained. This is supported
by the fact that the rate of disappearance of
alcohol reported by these authors following
pyruvate is almost identical with the rate of
disappearance we have observed in our con-
trols—i.e., about 20 mg % per hour.

It is believed from our experience that the
high levels of blood pyruvate reported by
Westerfeld, Stotz, and Berg following sodium
pyruvate by stomach tube may have been due
to the struggling and other activity of the
dogs. The low levels of blood pyruvate which
they reported after ingestion of alcohol may,
therefore, have been due to the decreased
activity of the dogs as a result of the sedative
action of alcohol and not to the increased
utilization of the pyruvate in the metabolism
of the alcohol as is thought by these workers.

Conclusions. Studies on 6 dogs show that
the administration of sodium pyruvate by
stomach tube or intravenously has no influ-
ence on the rate of metabolism of ethyl alcohol.
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The bacteriostatic action of penicillin on
the gas gangrene anaerobes and its efficacy in
the treatment of experimental gas gangrene
have been reported.!”” The present paper com-
pares aspergillic acid®!" with other antibiotic
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agents and sulfonamides in vitro on Cl. per-
fringens, Cl. septicum, Cl. oedematiens, and
a strain of Cl. perfringens made fast to sul-
fonamides by repeated transfer in broth con-
taining sulfathiazole, and in vivo on Cl. per-
fringens infection in mice.

The medium used for the antibiotic tests
in vitro contained 2% bacto tryptose, 0.2%

glucose, 0.5% sodium chloride, 0.1%
disodium phosphate, and 0.1% sodium
thioglycollate; pH 7.4 to 7.6. Paraffin-

vaseline seals were used on all cultures and
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TABLE I.
Activity in vitro of Some Antibiotic Agents and Sulfonamides Against the Gas Gangrene
Anacrobes.
Figures given are the smallest amounts completely inhibiting growth.
Cl. Cl. Cl. Cl.
perfringens perfringens  septicum oedematiens
Substance tested W ST fast * *
Penicillin M837-A 500 0.U./mg
0.U/ml 0.15 0.135 0.075 0.025
ug/ml 0.3 0.27 0.15 0.05
Aspergillic Acid 6415 256 R.U./mg
R.U./mgt 10.2 7.6 10.2 5.1
ug/ml 40 30 40 20
Tyrothricin
ug/ml 0.05 0.01
Gliotoxin
ug/ml 100
Sulfathiazole
ug/ml 25 >250
Sulfadiazine
ug/ml 7 >185
Sulfanilamide
ug/ml 150 >250
Homosulfanilamide
ug/ml 16 ]

* We are indebted to Drs. G. B. Reed and J. H. Orr for these cultures.
t R.U./mg were determined by comparison of the activity in vitro of this preparation with

a standard preparation.10

tests with Cl. oedematiens and Cl. septicum.

In setting up the tests, decreasing amounts
of broth solutions of the different antibiotic
substances were placed in a series of 13 x 100
mm tubes, broth added to bring the volume in
each tube to 3.8 ml, and the tubes placed in
boiling water for 15 minutes. After cooling,
0.2 ml] of the proper culture dilution to con-
tain 5000-50,000 organisms was added to each
tube as inoculum. In all tests control tubes
containing no antibiotic substance were
included. The tubes were incubated for 16-18
hours at 37°C and the smallest amount of
antibiotic substance inhibiting growth, as indi-
cated by lack of turbidity, was taken as the
end-point.  Penicillin and gliotoxin were
added to the tubes after boiling, because both
are unstable at high temperatures.

For the sulfonamide tests in vitro, freshly
prepared MacLeod’s medium,!*-*? containing
0.1% sodium thioglycollate and free from
p-amino benzoic acid, was used. The sulfon-
amides were dissolved in M/15 phosphate
buffer and sterilized by autoclaving. The
technic of the tests was the same as above

11 MacLeod, C. M., J. Exp. Med., 1940, 72, 217.
12 MacLeod, C. M., and Mirick, G. 8., J. Bact.,
1942, 44, 277.

except that boiling was omitted. Cl. per-
fringens W and a sulfonamide-fast strain of
Cl. perfringens were the only anaerobes which
uniformly grew well in this medium. The
results of these tests are given in Table I.

In repeated tests with tyrothricin, the mini-
mum inhibiting concentrations varied from 0.6
to 0.01 pg per ml, indicating that this agent
has about the same activity in vitro as the
penicillin preparation tested.

Owing to the different types of media used,
the sulfonamide tests and the antibiotic tests
are not strictly comparable. The suscepti-
bility of the sulfathiazole-fast strain of Ci.
perfringens to the bacteriostatic action of the
antibiotic agents was to be expected since it
has been shown that sulfonamide-fast pneumo-
cocci are inhibited in vitro by penicillin.13-14
Also of interest were the results of preliminary
experiments with homosulfanilamide (4-amino
methyl benzol sulfonamide),* which differs

13 Powell, H. M., and Jamieson, W. A., Proc.
Soc. Exp. Bror. AND MED., 1942, 49, 387.

14 McKee, C. M., and Rake, G., Proc. Soc. Exp.
Bron. axp Mep., 1942, 51, 275.

* This compound appears in the German litera-
ture under the name Marfanil. (Schreus, H. T.,
and Brauns, A., Klin. Woch., 1941, 20, 1233.)
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from the other sulfonamides in not being
inhibited by p-amino benzoic acid.

Albino mice weighing 20-23 g were infected
with 0.05 ml of a 107! dilution of a 6-hour
culture of CI. perfringens W given intramuscu-
larly in the thigh. The dilution was made in
broth containing CaCly so that each mouse
received 5 mg of calcium chloride with the
inoculum. This 6-hour culture, undiluted,
contained 2 to 5 M.L.D.s of toxin per ml as
determined by the lecithin test.! The mice
were treated by intramuscular injection of
0.1 ml of the substance to be tested, given in
the same area in the thigh as the infecting
dose, either immedidtely following infection
or one hour later.

The results of the experiments in vivo are
given in Table I (immediate treatment) and
Table III (delayed treatment). Since it is
difficult to be sure that the drug is being given
in exactly the same place as the infecting dose

TABLE II.
Cl. perfringens Infection in Mice Treated Locally,
at the Time of Infection, with Sulfonamides or
Antibiotic Agents.

No. of

mice Treatment Lived Died
5 Sesame Oil 5
3 15 0.U. (0.1 mg) Penicillin* 5 0
5 1 mg Aspergillic Acid* 4 1
5 1 7 Tyrothricin* 0 5
5 1 7 Gliotoxin* 0 5
10 None 0 10
10 0.5 m, g Aspergillic Acid 10 0
10 5 0.U. (0.033 mg) Penicillin 5 5
10 2.5 mg Sodium Sulfadiazine 10 0
10 None 0 10
10 0.2 mg Aspergillic Acid 3 7
10 0.1 ” ” 2 8
10 None 0 10
10 0.25 mg Sodium Sulfadiazine 10 0
10 0.05 *’ ” ” 5 5
10 None 1 9
10 0.1 mg Sulfadiazine 10 0
10 0.05 ’’ Sodium Sulfadiazine 7 3

* Suspended in 0.1 ml of sterile sesame oil. In
other experiments solutions were used.
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TABLE III.
Cl. perfringens Infection in Mice Treated Locally,
Onc Hour After Infection, with Sulfonamides,
Antibiotic Agents, or Antitoxin,

t We are indebted to Dr. W. L. Koerber of the
Biological Laboratories of E. R. Squibb & Sons
for the toxin assay. (Koerber, W. L., and Alture-
Werber, A., J. Immun., 1942, 45, 223.)

No. of

mice Treatment Lived Died
10 None 0 10
10 10 0.U. (0.101 mg) Penicillin 10 0
10 50.U. (0,05 ’7) ? 10 0
10 2 mg Sodium Sulfadiazine 9 1
10 0.2 7 ’? »” 10 0
10 10 Units Antitoxin 10 0
10 1 v i 8 2
10 \me 10
10 2.5 0.U. (0.025 mg) Penicillin 10 0
10 0.5 0.U. (0.005 *7) 4 7 3
10 1.0 mg Sodium Sulfadlazme 9 1
10 0.05 *’ 7 1 9
10 1 TUnit Antitoxin 7 3
10 01 i 0 10

irregular results, such as appear in Table II,
might be expected. Without the use of large
numbers of animals it would not be possible
to determine 50% protecting dose of any
substance.

Experiments with guinea pigs infected via
wounds by the method of Reed amd Orr?®
were not successful due to the frequency of
intercurrent infections and to the toxicity for
guinea pigs of repeated doses of penicillin.1®

Summary. 1. The antibiotic substances and
sulfonamides arranged in the order of de-
creasing bacteriostatic properties in vitro for
the anaerobes of the gas gangrene group are:
Tyrothricin, penicillin, sulfadiazine, sulfa-
thiazole, aspergillic acid, gliotoxin, and sulfan-
ilamide.

2. Penicillin and aspergillic acid were
active in vitro against a sulfathiazole-fast
strain of Cl. perfringens.

3. When given locally to mice infected
intramuscularly with Cl. perfringens, peni-
cillin and sodium sulfadiazine were more
effective than aspergillic acid. Gliotexin and
tyrothricin were not effective in doses of
1 mg suspended in sesame oil.

15 Reed, G. B., and Orr, J. H., War Med., 1942,
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