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experiment, the size of the coryza virus particles can
only be compared with particles of known dimensions
which were treated in a duplicate series of filters at
the same time and under the same conditions as the
tracheal exudates from the chickens. This experiment
indieates that the coryza virus particle is smaller than
8. marcescens, 0.5 by 1.0 u, Bergey,® and larger than
the carbon monoxide hemoglobin molecule which has
been determined by Northrop and Anson!® and
Svedberg!* to be about 5 m u in diameter. Svedberg
also found the ovalbumin molecule to possess a diam-
eter of 4.34 mpu. Using these values in connection
with Poiseuille’s law for determining the radius of
the pores in permeable membranes, it has been found
that the coryza virus particles pass through acetic-
cellodion filters with pores of an estimated diameter
of 120 mn, and are retained by those possessing a
caleulated pore size of 80 mu. Therefore, the diam-
eter of the coryza virus particles must be between 80
and 120 mn. In general this finding is in line with
the observations of Bauer and Hughes!! and Elford,*?
who state that a relatively large group of virus par-
ticles has an end-point within these limits.
CuARLEs S. G1BBS

THE HEART RATE IN HEAVY WATER

Heavy water should afford a new method of con-

trolling the rate of physiological processes. We have
.found that the frequency of pulsation of the excised

heart of the frog can be slowed down in 20 per cent.
D,0.

The heart of a winter frog was carefully excised,
including the sinus vemosus, and the base tied to a
emall glass rod. A fine wire hook was inserted in
the apex and attached to a heart lever writing on a
kymograph. The heart was immersed in a 2 cc of
Ringer’s fluid containing approximately 20 per cent.
heavy water in a small shell vial. The room tem-
perature was 18-20° C.

The first heart tested was slit in the ventricle to
facilitate diffusion, but this treatment rendered the
beat rather feeble. After 15 minutes in ordinary
Ringer the time for ten beats was 11.3 sees. The vial
of D,0 Ringer was then substituted for the control,
and the time for ten beats became 16.9 sees. after 5
minutes. The second heart tested was not slit and
beat more vigorously. After 6 minutes in H,O
Ringer the time for ten beats was 11.5 sees. It was
then immersed in the D,0 Ringer and after 10 min-

9 D. H. Bergey, Textbook, 3rd ed. 116, 117, 1930.

10 J, H, Northrop and L. M. Anson, Jour. Gen. Physiol.,
12: 543, 554, 1929.

11T, Svedberg, Kolloid-2, 51: 10, 1930, quoted by J.
H. Bauer and T. P. Hughes, Jour. of Gen. Physiol., 18:
161, 162, 1934,

12'W,. J. Elford, Proc. Roy. Soc. London.
109, 360, 1931.
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utes the time for ten beats was 27.8 sees. It was
then transferred to ordinary Ringer and the time for
ten beats was reduced to 20 sees. The third heart
tested was placed immediately in the Ringer contain-
ing heavy water and after 5 minutes it was beating
vigorously once a minute. Seven minutes after im-
mersion the beat was constant at a rate of once every
5 sees. After transfer to H,0 Ringer the heart gave
a regular beat every 2 secs. After 10 minutes of
this constant rate the heart was replaced in D,0
Ringer in which the pulsations oceurred every 3 sees.
for 1 minute and then stopped. However, the heart
partially recovered when replaced in H,0 Ringer
after 7 mins., the rate being once every 2.5 sees. in
regular sequence, except for a regular pause every
6 to 8 beats.

Although the searcity of the heavy water precludes
extensive tests at the present time, the slowing down
was twice reversed in the third heart, indicating the
influence of the heavy hydrogen isotope.

A similar effect has been observed by Mr. H. Z.
Gaw? in the rate of contraction of the vacuole in a
race of Paramecium caudatum in 30 per cent. D,0,
in which the vacuole empties every 19 secs. compared
to every 11.3 secs. in controls (Temp. 18.8° C.). The
slowing of the vacuole is completely reversible after
return to ordinary water and it is probable that com-
plete recovery of the heart would oceur under condi-
tions of normal cireculation. In each case the heavy
water has an effeet similar to that produced by lower-
ing the temperature. The biological effects of heavy
water are what one would expect from the lower
energy content? of chemical systems involving deu-
terium.

T. CuNLIFFE BARNES
J. WARREN
OSBORN ZOOLOGICAL LABORATORY,
YALE UNIVERSITY
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