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Effect of Digitoxin on Latent Period of Frog Gastrocnemius Muscle.

(17769)

FreDERICK R. FRANKE.

(Introduced by Campbell Moses.)

From the Addison H. Gibson Laboratory, University of Pittsburgh School of Medicine,
Pittsburgh, Pa.

The accepted action of digitalis on heart
muscle according to Sollman(1) is the produc-
tion of a “lowered threshold of irritability,
more powerful and more prolonged contrac-
tion with corresponding lengthening of the re-
fractory period.” Early workers, Braden-
burg(2) and Gies(3) working with isolated
frog heart preparations demonstrated this pro-
longation as seen by an increased duration of
contraction period. Little work has been done
recently on this particular phase of digitalis
action. The present paper is a report of the
action of digitoxin on the latent period of iso-
lated frog gastrocnemius muscle. In these
experiments the latent period may be defined
as “the period of apparent inactivity between
the application of an effective stimulus and
the earliest evidence of tissue response(4).”
It is not to be confused with the electrocardio-
graphic P-R interval which represents the
period between electrical depolarization of
auricle and that of ventricle.

Materials and methods. Frog gastrocne-
mius muscles were mounted immediately after
isolation to a myograph consisting of a fixed
point and writing lever connected with a suit-
able tissue bath for immersing the muscle in
digitoxin and the control solution of 0.7%
sodium chloride. The myograph was mounted
to a kymograph modified for high speed work
using a tuning fork timer with an automatic
drum key for applying break stimuli from a
Porter induction coil after the design and
method of Guthrie(4,5). By this method
latent periods were graphically recorded on a
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smoked drum from the muscle contraction ob-
tained by the direct application of maximal
stimuli. Duration of the latent period was
measured from the time of recorded stimula-
tion to the onset of muscular contraction using
the recorded tuning fork vibrations for time
intervals. Control latent periods were de-
termined with the preparation constantly im-
mersed in 0.7% sodium chloride solution in
9 experiments. Latent periods were also
determined with the muscle immersed in digi-
toxin solution following a single saline control
determination in 12 experiments. Digitoxin*
was freshly prepared in 0.7% sodium chloride
solution and dilutions of 1:25,000, 1:50,000
and 1:100,000 were used.

Results. Control latent periods have been
repeatedly determined on 9 preparations of
isolated frog gastrocnemius muscle after im-
mersion in 0.7% sodium chloride solution after
being mounted on the myograph for a total
time interval of 124.4 minutes. The results
which are summarized in Table I demon-

TABLE L
Control Latent Period (0.7% NaCl).

Latent period (milliseconds)

—
Frog 1 2 3 4

B 10 10 10 10
F 11 11 11 11
K 11 11 11 11
P 9 9 10 9
Q 10 11 11 12
R 11 11 10 12
S 13 13 13 13
T 11 12 12 14
U 11 11 11 —_—

Mean value 10.7 11 11 11.5

Mean time (min.)

after immersion 29.8 63.9 92.4 1244

5. Guthrie, C. C., Contributions to Practical
Physiology and Pharmacology, published by the
author, 1915,

* Digitoxin was supplied through the courtesy
of Dr. G. E. Farrar, Jr., of Wyeth, Inc.



Taoracic Vacus IN THE Doc

633

TABLE II1.
Latent Period After Digitoxin.

Control  Strength Latent periods (milliseconds)
latent digitoxin ~ ~
Frog period X 1000 2 3 4 5 6 7

A 12 1:100 12 12 15

C 13 ” 10 11 14 18

D 5 ” 14 14 i5

E 11 » 11 11 11 16 17

G 10 1:50 11 12 14 13 17

M 9 ”? 12 13 13 13 14 17

N 11 » 12 12

(6] 9 ” 12 13 13 13 14 17

H 10 1:25 11 13 14 14 15

I 11 » 11 11 10 11 12 15 17

J 10 ” 10 10 10 12

L 9 » 10 12 13 12 14
Mean value 10 10.7 12 12.8 13.7 14.7 16.3 17
Mean time (min.)
after immersion 29.8 334 59.9 817 107.3 126.5 1372 140. 155.

strate that the latent periods remained con-
stant both when compared with each other
and over the total time period. .Table II
summarizes the results of the determinations
of latent periods of 12 similar isolated gastroc-
nemius preparations in which digitoxin of
varying strengths was used as a bath material
immediately following a preliminary control
latent period determination. Following im-
mersion in the saline bath the preliminary
latent period determinations were made after
a mean time of 29.8 minutes and the muscle
was immersed in digitoxin solution at a mean
time of 33.4 minutes. The mean value of
the preliminary latent period control of 10.0
milliseconds in this group compares favorably
with that of 10.7 milliseconds for the initial

latent period of the saline control series pre-
sented in Table I. The prolongation of the
latent periods of isolated frog gastrocnemius
muscles immersed in digitoxin solution can be
seen in Table II in which the mean latent
period values progressively increase with time
from the first mean value after addition of
digitoxin of 10.7 milliseconds to the final 17.0
milliseconds. From this data it is evident that
after digitoxin was added the duration of
latent period increased while that of the con-
trol remained relatively constant.

Summary. Digitoxin solution applied by im-
mersion technic prolongs the latent period of
isolated frog gastrocnemius muscle.
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Preparatory to observing the role of the
vagus nerve in the genesis of peptic ulcer pro-
duced experimentally in dogs by cincophen(1),

it was mandatory to have a procedure which
would free the stomach from vagus nerve
supply. It has been established(2) that the
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