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fat remaining in the stomachs of the anoxic
rats 2 hours and 3 hours after feeding was
significantly less than for the corresponding
controls. On the other hand, no statistically
significant difference was found at the end of
4 hours. (The individual variation which
was greater for the rats subjected to anoxia.
than for the controls, accounts for the ap-
parently larger amount of fat in the stomach
after 4 hours absorption time than after 3
hours). Although a delay in gastric empty-
ing may have occurred later than 4 hours.
these findings indicate an initial acceleration
of the emptying of the stomach of rats ex-
posed to diminished oxygen tension. For the
purpose of these experiments, the results ob-
tained show that the decreased rate of absorp-
tion of fat in rats subjected to anoxic anoxia.
as previously reported, cannot be explained
on the basis of a prolonged gastric emptying
time.

AURICULAR LATENT PERIOD IN MAN

Schnedorf and Orr® reported that increasing
degrees of anoxemia produced by inhalation
of 15, 10 and 5% oxygen in nitrogen resulted
in a marked and progressive decrease below
normal in the flow of bile in nembutalized
dogs. The decreased rate of fat absorption
observed in rats subjected to partial pressures
of oxygen of 63 mm and 53 mm Hg (8.35
and 7.03% oxygen, respectively) might rea-
sonably result from a diminished flow of bile.
Work on this phase of the problem is in prog-
ress.

Summary. Adult albino rats fed corn oil
showed an initial acceleration of the empty-
ing of the stomach on exposure to diminished
oxvgen tension. A decreased rate of absorp-
tion of fat in rats subjected to anoxic anoxia
cannot be explained on the basis of a pro-
longed gastric emptying time.

3 Sehnedorf, J. G, and Orr, T. G., Am. J. Dig.
Dis., 1041, 8, 336,
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Latent Period Between Electrical and Pressure Pulse Waves Correspond-
ing to Right Auricular Systole.*

ANDRE COURNAND, HURLEY L. MorLEy.! AARON HIMMELSTEIN, DAVID DRESDALE AND

Drickinson W. RicHARrDS, JR.

(Introduced by W. W. Palmer.)

From the Department of Modicine, Columbia U niversity, and the Chest and Medical Services
of the Columbia University Division, Bellevue Hospital, New York City.

The exact time relationship between the
onset of electrical activity and the appearance
of a pressure wave corresponding to auricular
systole has been, heretofore, unknown in man.
The development of the technic of cathe-
terization of the right heart'* and the use of

* Under grants from the Commonwealth Fund
and the Life Insurance Medical Rescarch Fund
Gift for Study of Action of Certain Cardiovascular
Drugs.

t Captain Medieal Corps Reserve, U, S, Army, on
detached service from Aero-Medieal Lahoratory,
Wright Ficld, Dayton, Ohio.

1 Cournand, A., and Ranges, H. A., Proc. Soc.
Exp. BioL. AND MED., 1941, 46, 462,

2 Cournand, A., Lauson, H. D., Bloomficld, R. A.,

a multiple blood pressure recorder with a
synchronous electrocardiogram has made pos-
sible the study of this time relationship.
Preliminary tests for measuring the differ-
ence of transmission time of electrical im-
pulses as recorded with the ECG and simul-
taneous mechanical impulses from the tip of a
catheter connected with a Hamilton manome-

Breed, E. 8., and Baldwin, E. deF., Proc. Soc.
lixp. Bron. ANp MED., 1941, 55, 34.

3 Cournand, A., Riley, R. L., Breed, E. S., Bald-
win, K. deF., and Richards, D. W., Jr., J. Clin-
Invest., 1945, 24, 106.

4 Cournand, A., Bloomficld, R. A., and Lauson,
H. D., Proc. Soc. Exp. Bion. aNp MEep.,, 1945,
60, 73.



TABLE I, Time Relationship of Electrical and Pressure Pulse Waves Corresponding to Auricular Systole in Man.
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Transmission time difference of simultancously-

induced clectrical and mechanieal impulses. (See
text for description).

ter were made in the following manner; one
electrode of the ECG was attached to a small
rubber balloon, fastened on the distal end
of a No. 8 cardiac catheter, with the proximal
end connected by lead tubing to a Hamilton
manometer. The entire mechanical system
was filled with sodium citrate with all air
bubbles removed. Tapping the attached elec-
trode with another electrode (circuit of lead
IT used), initiated simultaneously an electrical
and mechanical impulse that was transmitted.
to the string of the ECG and the manometer
membrane; the resulting deflections were
photographed using a camera speed of 50 mm
per second. As illustrated on Fig. 1, the
time interval between the beginning of the
electrical and the mechanical deflection is ap-
proximately 0.01 second.

The data obtained on 10 human subjects
are tabulated in Table I, and representative
tracings shown on Fig. 2. In 8 individuals
with essentially normal cardiac function the
latent period of the right auricle measured
from the time of the beginning of the P wave
to the beginning of the auricular systolic pulse
wave averaged 0.11 second after the 0.01
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TIME RELATIONSHIP OF AURICULAR SYSTOLE TO
P WAVE OF ELECTROCARDIOGRAM IN MAN
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Fig. 2.

A. = auricular systole.

A’. = auricular systole on right ventricle tracing.

R.A. = right auricle.
E.C.G. = electrocardiogram—Ilead II.
All pressures in mm mereury.

R.V. = right ventricle.

Time interval betwecn eleetrical and pressure pulsc wave corresponding to the
auricular systole in normal man and in 2 cases with cardiac abnormalities.

second correction was subtracted for the dif-
ference between the electrical and mechanical
conduction. In 3 cases it was necessary to
take the measurements from the peak of both
electrical and pressure waves as the exact
beginning of the auricular systole was not
sharply defined on the tracing. In all cases
where both determinations could be made
the time lag was the same as seen in Table I.
The average time from the beginning of the
P wave to the peak of the auricular systolic

pulse wave was 0.16 second, ranging from
0.14 sec. to 0.18 sec. The P-R interval
averaged 0.164 sec. (range 0.15 sec. to 0.19
sec.)

The results in 2 cases of cardiac abnor-
mality are shown in Table I and the tracings
illustrated in Fig. 2. In the case of an 8-
year-old child with Tetralogy of Fallot, the
time lag between the electrical and pulse wave
was 0.055 sec. The heart rate was rapid,
113 per minute. The time from the beginning
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of the P wave to the peak of the auricular
systole was shorter than the normal limits
calculated above. In one case of a 59-year-
old male diagnosed as scleroderma with in-
volvement of the lungs, marked pulmonary
hypertension and evidence of partial heart
block, the latent period was 0.17 sec. The
time from the beginning of the P wave to
the peak of the auricular systole was 0.20
sec. in this case. This may represent some
delay in the spread of the sinus impulse
through the right auricle.
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Summary. 1. In 8 adult subjects with es-
sentially normal hearts the latent period be-
tween the beginning of the electrical P wave
and pressure pulse wave corresponding to
the right auricular systole averaged 0.11 sec.
2. In one case of a child with a rapid pulse
and Tetralogy of Fallot the latent period was
much shorter, 0.055 sec. 3. In one case of
scleroderma with pulmonary hypertension and
partial heart block the latent period was pro-
longed to 0.17 sec.
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Influence of Thiourea on Development of the Chick Embryo.

N. Grossowicz.*

(Introduced by I. Olitzki.)

From the Department of Hygiene and Bacteriology, The Hebrew University, Jerusalem.

While investigating the effect of several sub-
stances which may influence the growth of
rickettsiae in the yolk sac of the chick embryo,
some effects on the embryo itself have been
observed, and these have been followed up
for thiourea.

Thiourea and related substances have been
shown to affect the thyroid function in adult
animals, viz., rat,»? mouse and dog,! rabbit,?
and chick.* Thiourea has also been found
to inhibit metamorphosis in tadpoles>’ and

* The author is indebted to Dr. M. Aschner for
his valuable suggestions.
1 Mackenzie, C. G.,
KEndocrin., 1943, 32, 185.

2 Astwood, E. B,, Sullivan, J., Bissel, A., and
Tyslovitz, R., Endocrin., 1943, 32, 210.

3 Bauman, I., Metzger, N., and Marine, D.,
Eudocrin., 1944, 34, 44.

4 Mixner, J. P., Reineke, E. P., and Turner,
C. W., Endocrin., 1944, 84, 169.

5 Gordon, A. 8., Goldsmith, E. D., and Charipper,
H. A, Nature, 1943, 152, 504.

6 Gordon, A. S., Goldsmith, E. D., and Charipper,
H. A, Growth, 1945, 9, 19.

7 Hughes, A. M., and Astwood, E. B., Endocrin.,
1944, 34, 138.

8 Bevelander, G., Proc. Soc. Exp. Bion. AND
Mrp., 1946, 61, 268.

9 Cox, H. R., Science, 1941, 94, 399,

and Mackenzie, I. B,

cleavage of sea urchin eggs.®

Thiourea is introduced into the yolk sac
of Leghorn embryos according to the technic
described by Cox.? Aseptic precautions are
strictly adhered to throughout the whole pro-
cedure. Fertile eggs incubated at 39°C for
7-17 days are used. The shell covering the
air sac is washed with 5% phenol and the
injections are made into the yolk through a
needle-sized opening in the air sac by means
of a hypodermic syringe and a 22-gauge
needle. The hole is then sealed with paraffin
and the eggs are returned to the incubator.
Amounts of thiourea used were 0.3 to 3 mg
per egg. In order to avoid mechanical dam-
age to the embryo, the fluid introduced should
not exceed 0.5 ml; a similar volume of dis-
tilled water serves as control. Eggs were
daily inspected by candling and dead ones
were discarded.

Results. While the controls hatched after
21 days (on very few occasions after 20 or
22 days), hatching of embryos treated with
thiourea was retarded up to 10 additional
days. The retardation seemed to depend on
2 factors, (a) age of the embryo at the time
of injection; (b) concentration of thiourea.
For example, 1 mg thiourea delayed hatch-
ing by only 1 day in 17-day egg embryos,
while the same amount applied to younger



