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' If the types of stimulations change, the modes of summation of the post-
synaptic potentials are variable, and it needq further research to make clear the
relationship of them.
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In dogs, the distal stump of a cut phrenic nerve was anastomosed with the
central cut end of the 6th intercostal nerve of the same side. Approximately five
months after the operation, spontaneous inspiratory contraction of the diaphragm
recurred. The intact 6th intercostal nerve conducts both inspiratory and expiratory
impulses, and yet restored diaphragmatic contraction was concomitant with inspira-
tory movement of the thorax.

In an attempt to clarify the process of this outwardly purposive regeneration,
dogs were examined 114 to 221 days after the anastomosis by means of electro-
myography and visual observations of the diaphragm. At a very early stage of re-
generation, both inspiratory and expiratory action potentials were recorded from
the diaphragm, although the former exceeded the latter in amplitudes and number
of motor units. No spontaneous contraction of the diaphragm was seen at this:
stage. In the course of time, inspiratory action potentials became further dominant
as compared with expiratory ones, and inspiratory contraction of the diaphragm
became visible, also. In approx, 150 days after the anastomosis, expiratory action
potentials were no longer recorded from the diaphragm, but only inspiratory ones
remained. Even at this stage, both inspiratory and expiratory action potentials were
recorded from the 6th intercostal muscle proximal to the site of the nerve anas-
tomosis. ‘ '

From the above observations, the following can be concluded: Intercosto-
phrenic nerve anastomosis is followed by regeneration of fibers of the intercostal
nerve which transmit inspiratory impulses as well as fibers which act expiratorily,
but the former always exceed the latter which eventually lose their function. The
former may be assumed to regenerate more readily than the latter, since the phrenic
nerve originally contains fibers which act inspiratorily. Furthermore, afferent im-
pulses from alveoli and/or the diaphragm may participate in the process of “fade-
out” of expiratory impulses to the diaphragm. The mechanisms remain to be in-
vestigated. ‘
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