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opposed by the fact that it was impossible
to reproduce auricular fibrillation in 2 ex-
periments for a long period after its reconver-
sion into normal sinus rhythm by atabrine
despite the presence of a normal elzctro-
cardiogram.

While there is no experimental proof as
vet, it is reasonable to assume from the evi-
dence submitted that the mechanism of the
action of atabrine on auricular fibrillation is
similar to that of quinine and quinidine.

Summary. 1. Experimentally produced
auricular fibrillation in the dog was success-
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fully restored to normal sinus rhythm by
the intravenous infusion of atabrine (aver-
age 2.17 mg per kg). 2. The mechanism by
which atabrine might produce this effect is
discussed. Tt is suggested that its action is
similar to that of quinine or quinidine.

The suthors are indebted to Dr. B. . Babkin for
suggesting this problem and for his adviee and
To Dr. H. K. Hoff the authors
arve grateful for his valuable advice and eriticism.
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Effect of Penicillin on Growth and Toxin Production of Enterotoxigenic
Staphylococci.* \

MirtoN SeEcALoveE Axp K. E1iLeex Hite.

(Introduced by G. M. Dack.)

From the Department of Bactoriology and Pavasitology, the Unicersity of Chicago.

Little is known of the effect «f peniciliin
on formation or activity of bacterial toxins.
Ercoli, Lewis and Mcench' demonstrated in
vitro neutralization of diphtheria toxin-anti-
toxin mixtures; Boor and Miller*® obtained
protection #n vivo against meningococcal and
gonococcal endotoxin and Mason? demon-
strated inhibition of plasma coagulation by
enterotoxigenic staphvlococci. Neter® failed
to obtain neutralization of tetanus toxin and
Blair, Carr and Buchman® found no inhibi-
tion of plasma coagulation and formation of
hemolysin by staphylococci.

The present paper reports experiments on

* This work was supported in part by a grant
from the National (ainners Association,
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the effect of penicillin on formation of
staphylococcal enterotoxin, hemolysins, lethal
factor and dermonecrotoxin.

Tested by the tube dilution method,” the
natural resistance of 15 enterotoxigenic
strains of staphylococci was found to range
from 0.05 units/ml to 500 units/ml of peni-
cillin. Three enterotoxigenic (No. 147, 161,
196) and one nonenterotoxigenic (No. 43)
strains used in the following experiments
were naturally resistant to 500, 30, 100 and
0.1 units/ml of penicillin respectively. The
resistance of strains 161 and 43 was further
increased to 2000 and 10 units/ml respective-
Iv by growth in increasing penicillin con-
centrations. All strains were alpha hemolytic
and strain 196 produced potent beta lysin.

Toxin production in the presence and ab-
sence of penicillin was tested in semisolid
(0.7%) veal infusion agar and in liquid and
stmisolid media containing 1% Amigen,t
0.25% glucose, 1.2 ug/ml nicotinic acid. 0.05

T Koimer, Jo AL Panieditn Therapy, . appleton-
Century Co., Ine., New York, N.Y., 1945

t Pancreatic hydrolysate of casein free of vita-
mins and earhohydrate. Product of Mead, Johnson

:nd Co,
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pg/ml thiamine HCI, 1.0 pg/ml calcium
pantothenate and inorganic salts.®  All media
were adjusted to pH 7.6. Cultures were in-
cubated at 37°C for 3 days. Strains 161 R,
147 N, 196 N and 43 R were grown in 1000,
200, 50 and 5 units/ml of penicillin respec-
tively. Toxins were produced and assavs of
enterotoxin and hemolysin were carried out
by previously described methods.*!' ILethal
factor was detected by the intravenous in-
jection of mice; dermonecrotoxin by intra-
cutaneous injection of rabbits with 0.1 ml of
a 1:20 dilution of toxin in saline.

Counts of viable bacteria revealed no dif-
ference in the amount of growth in media
containing penicillin compared to the same
media without penicillin.

Positive tests for enterotoxin®'" were ob-
tained in monkeys or cats with centrifugates

8 Surgalla, M. J., and Hite, K. E.. Proc. Soc.
Expe. Bicn. axp Men., 1946, 61, 244,
Dack, Go Mo and Gy, WL b
JooDuteet, Dis, 1938, 62, 214,

O Davison, ..

10 Duck, Go M., Food Poisoning, University of

Clidengo Press, 1943,
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of enterotoxic cultures grown in all of the
above media with and without penicillin.

Results of assays for hemolysins, lethal
factor and dermonecrotoxin are summarized in
Table I. The potency of the hemolysins,
lethal factor and dermonecrotoxin produced
by strains naturally or artificially resistant
to penicillin was markedly reduced in cul-
tures grown in Amigen liquid containing peni-
cillin. However, in semisolid Amigen and
veal infusion agar cultures, questionable ef-
fect of penicillin was noted. Penicillin in
the same concentration failed to neutralize
preformed hemolysins, lethal factor and
dermonecrotoxin.

Summary. The natural resistance of 15
enterotoxic strains of staphylococci to peni-
cillin was found to range from 0.05 to 500
units per ml. Production of staphylococcal
hemolysins, lethal factor and dermonecrotox-
in. but not of enterotoxin, was inhibited by
growing selected naturally and artificially
resistant strains in Amigen liquid medium
containing sublethal concentrations of peni-
cillin. Inhibition was not observed in similar

D Surgalla, M. and Hite, K. F.J. Lufecl, experiments using semisolid Amigen and veal
Dis., 1943, T6. 75, infusion media.
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Studies on Thermal Sedation in Suppression of the Symptoms of Tetanus
Toxin

R. B. CowLES AND NORMAN B. NELSON.

(Introduced by A. J. Salle.)

From the Departments of Zoology, Public Health and Preventive Medicine, University of Cali-
fornia, Los Angeles.

The following experiments on the physi-
ological effects of temperature suggest that
cold narcosis, as seen in reptiles and some
warm-blooded vertebrates, will modify the
development of symptoms resulting from
tetanus toxin. It is possible that cold narco-
sis might be used as a method of sedation
and as an adjunct to therapy in such dis-
eases as rabies and tetanus.

Because of the wide range in temperature
tolerance exhibited by the diurnal reptiles

and because of their similarity to the mam-
mals with respect to optimum temperature,
which in many lizards range from 36°C to
41°C, and because of their thermal simplici-
ty and the greater facility with which these
animals can be utilized in temperature ex-
periments, it was agreed that any common
diurnal species of reptiles would be suitable
for experimentation, and the northern crested
lizard Dipsosaurus dorsalis dorsalis was se-
lected as being most convenient as to size,



