k2

C. Hyperoxygenation and Respiratory
Control Functions

The suppression of carotid and aortic body impulse generation by hyperoxia
leads to the well-known fall in ventilation induced by oxygenation in certain
hypoxic and narcotized states. Hyperoxygenation—as by oxygen administra-
tion at pressure of 1 or several atm—induces two other, less prominent
physiologic effects on respiratory control mechanisms. One is distinguishable
from the rapidly expressed decrease in chemoreflex influence and appears to
be a suppression of central mechanisms of respiratory control, leading to a
decreased respiratory reactivity to carbon dioxide (Fig. 7) [23-25]. The
other, generated by the diminished hemoglobin reduction in the presence of
large supply of oxygen in physical solution, derives from the previously
described failure of base release by hemoglobin in the tissue capillary and
consequent rise in carbon dioxide pressure (and [H']) in the central tissues
[5,10]. These three different effects on respiratory control are concurrent in
stable states of hyperoxygenation. It is to be expected that while the
composite influence of oxygen is respiratory stimulation in normal individuals,
as it is in environmental hypoxia (Fig. 8a and 8b) [24], the effect of hyper-
oxygenation in narcotized or otherwise depressed and hypoxic patients will be
gross depression of respiration with rise in carbon dioxide tension in arterial
blood as well as in brain tissue.

D. Cardiovascular Effects of Hyperoxygenation

Ox’ygen pressures above normal have been found to induce vasoconstrictor
effects in many organs studied, including brain and eye, kidney, heart, and
general systemic circulation. Specialized vascular tissue, represented by the
ductus arteriosus, prominently contracts on exposure to OXygen even at oxygen
pressures less than | ata [26], and this contraction is probably an important
mechanism in normal closure of the ductus and of the umbilical vessels.
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