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422 WALTER M. BOOTHBY AND V. N. SHAMOFF

ages of the experiments for each dog. Figure I shows a part of
a typical curve obtained in a metabolism experiment on one of
the vagotomized dogs (dog No. 15).

From these experiments it is evident that the gaseous metabo-
lism is in no demonstrable way affected by the division of the
pulmonary branches of the vagi.
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Fig. 1. Fig. II.

Fig. I. Subject, Dog No. 15. Weight, 12.9 kg. No food for fourteen hours.
Section of a curve obtained in one of the metabolism experiments on above dog.
Upper curve is written by the spirometer on the Benedict respiration apparatus.
The second curve is from the work adder, from which the total ventilation is
calculated. Third curve is made by a tambour attached to a pneumograph,
passing over the dog's hind quarters. This eurve shows whether or not the ani-
mal was quiet during the experiment. Lower curve is the time in 5 seconds.

Fig. II. Bubject, Dog. No. 11. Five days after division of the pulmonary
branches of the right vagus (the left had been divided about two weeks previ-
ously). Tracing written by a tambour around the chest and is not quantitative.
Dog panting. Time in seconds.

* RESPIRATORY HHYTHM

Lewandowsky*® and other observers have noted a marked pro-
longation of the inspiratory phase after vagotomy. To our
surprise no trace of this phenomenon occurred in any of our
vagotomized animals. g

# Lewandowsky: Nagels Hdbk. d. Phys., 1, 38.
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Dog No. 11 on withdrawal of the intratracheal tube for in-
sufflation anaesthesia, after the second operation, showed on the
table a deep Cheyne-Stokes type of respiration with great rhyth-
mical exertion of all the respiratory muscles, and the expiratory
phase was much prolonged. At the time we considered the phe-
nomenon as possibly of vagal origin. The animal recovered
from the operation rapidly, anhd five days later we obtained the
tracings reproduced in Figures II and ITI. Figure II is the res-
piratory. eurve made by a tambour fastened around the chest.

Fig. IT1. Bubject, Dog. No. 11. Curve obtained a few hours alter that of
Fig. II. Quantitative respiration eurve from the Benedict apparatus and shows
the irregularity of the respiratory rhythm, resembling the Cheyne-Stokes type.
Time in seconds.

Figure ITI is a spirometer tracing obtained by connecting the
animal with the Benedict apparstus, as described above. This
breathing shows typical Cheyne-Stokes characters. In every
way it resembles the artificial Cheyne-Stokes respiration shown
by Haldane and Douglas® to be produced in normal persons by
breathing through a long tube. It is evident that the changes in
the gases of the alveolar air, blood, and ventilation centre, which
eause rhythmic breathing, would be produced equally as well by
a partial pneumothorax as by breathing through a tube.

In Figure IV is given an example of the respiratory curve ob-
tained from this same animal four months later. Neither in

# Haldane and Douglas: The experimental production of Cheyne-Stokea
breathing in normal persons. Int. Phys.-Kongr. Wien., 1910, viii.
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this or any of the other tracings is there any evidence of the per-
sistence of the rhythmic Cheyne-Stokes type of respiration.
The only possible abnormality is the occasional slight prolonga-
tionof the pause at the end of expiration. It is therefore probable

that the pneumothorax had by this time entirely disappeared.
Several dogs subsequently operated on showed no signs of this
phenomenon, even when branches of both vagi were divided at
one stage. Consequently we. decided that the division of the
vagus was not the cause of the abnormal respiration of dog No.
11. Finally, we had another and even

respiration as follows: On removal of
the intratracheal tube the dog became
eyanotic and it was necessary to reintro-
duce the tube to maintain life. The
respiratory exertions of the animal were
extreme and it appeared as though the
diaphragm and intercostal muscles might
not be working synchronously. On open-
ing the abdomen, however, we found that

Fig. IV. Subject, Dog  the diaphragm and chest muscles were
No.11. About fourmonths .o trgeting in perfect unison and to an
after obtaining the curves 2 i
in Figures IT and III. Tt 0]3‘1"10“31}" great extent. As the amr-way
shows possibly aslight and was free, we were at a loss to explain the
irregular prolongation of phenomenon until it was suggested that
the pause at the end of ex- . g . :
piration. Time in 5 sec- a pneumothorax existed; on investiga-
onds. tion the lungs were found two-thirds

collapsed.

We therefore believe our technic for avoiding pneumothorax
in dog No. 11 was faulty and that the Cheyne-Stokes respiration,
existing for about a month after the operation, was due to diffi-
cult aération of the lungs from the existence of a partial pneu-
mothorax, and was consequently independent of the vagus op-

more marked example of this type of |

eration. The prolongation of the expiratory phase in Figure IV,

four months after the operation, is so slight that it cannot be
classed as really abnormal.

According to our experiments, the respiratory rhythm is not
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The effect of oxygen want was tested by introducing air in-
stead of oxygen into the Benedict apparatus to maintain a
constant air volume, and at the same time to lower gradually
the oxygen percentage (the carbon dioxide being absorbed as
usual). Under these conditions the respirations inereased quite
markedly in rate but only slightly in depth, as shown by Figure
VI. A more pronounced effect iz shown in Figure VII, where
the oxygen was low throughout the experiment. The effect of
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Fig. V. Bubject, Dog No. 18. Upper curve is the spirometer tra;ciug showing
reaction to the gradual increase of CO; in the inspired air. The middle curve is
made by the work adder and shows the total ventilation. Lower curve ias the
time in 5 seconds. Samples of the inspired air were taken at the points indi-
eated. (1) CO,, 0.51 per cent; Oy, 18.00 per cent; (2) COs, 2.78 per cent; (3) OOy,
4.80 per cent; (4) CO4, 6.083 per cent; Os, 10.63 per cent. At point A the tap on
the apparatus was turned to allow the COs to accumulate; at B the tap was
turned so that the CO; was absorbed. The change in the level of the tracing
before A is due to adding 0:. The change upwards at B is dueto the absorption
of CO:; and the change downwards to a rapid addition of O:. These changes in
the level of the curve have no significance az far as the subject is concerned.

oxygen want, as shown in these two figures, is unlike that obtained
from the rise in the alveolar carbon dioxide pressure, as shown
by Figure V, where the depth of the respiration is more markedly
inereased than the rate.

The curves here shown of the effect of carbon dioxide increase
and oxygen want are in every way similar to those obtained by
Haldane and others for the effect of such conditions in man; they
are similar to the curves obtained by us on a normal dog.
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