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The range of topics which might be covered under
the general subject of the physliology of respiration 1is
indeed broad. It could include the physiologlcal anatomy
of the bones, jolnts, and muscles concerned in the respir-
atory act, the physics of gas diffusion and gas exchange
between the external medium and the alveolar spaces, the
mechanics of gas movement across the alveolar membrane,
the chemistry of gas tramsport within the vascular sys-
tem, the blochemistry of internal respiration, the reflex
and chemical contrel over the rate and depth of respir-
ation, and the mechanisms concerned with the origin of
rhythmicity in the respiratory act. The latter toplc gc-
tually has two parts, the mechanisms responsible for the
repetetive firing of the respiratory neurons during a
glven respiratory act (e.g. lnspiration), and the mech-
anisms responsible for the generation of alternating in-
spiration and expiration. This Thesis 1s concerned mainly
with this latter questlion-- why does an animal breathe
in and out? That the braln is essential in maintalning
breathing has been known since the time of Galen, though
the vital significance of the neural structures within
the medulla was first demonstrated by Legallois in 1812
(1). Since that time, there has been active interest in

this problem, and 1n general three theories have been



developed to explaln how the nervous system generates

the respiratory rhythm. According to the first, respir-
ation 1s a reflex process, basically similar to many oth-
er processes in the body which are known to be reflex in
character. The reapirétory centergin the medulla (see
later discussion) are supposed to be driven by afferent
impulses from various receptors. By such reasoning, the
isolated respiratory centers should be quiescent. Accord-
ing to the second theory, the basic rhythm of breathing
1s generated by structures or mechanisms which reside
within the confines of the medulla, although, to be sure,
influences from the periphery and other portions of the
central nefvous system may modify this rhythm in import-
ant ways. According to this theory, the isolated medulla
would continue to produce nervous activity essentially
similar to that found during normal respiration. During
the latter part of the nineteenth century, this concept
was fairly widely accepted (1,2), although the demonstra-
tion of inspiratory cramp in the vagotomized animal after
midpontine decerebration by Marckwald (3,4), plus the
various researches which confirmed and extended this
observation (2,5) caused 1t to fall into some disrepute.
As will be shown later, recent developments have resulted

in a re-emergence of this theory, so that at the present
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