Qtuéx of Lung Function in Cor Pulmgnale

The anoxemla and aypercaonia of cor pulacnale have
long bsen thought to criginate In difficulty In the exchange
of sases between Lhe lun:s and the blood. An zlternative
explanation is that the cor pulmonale subject reacts
abnormally to resviratory stimull, so that the ancxla and
hypercapnia may reflect alterations in the lunz gas pressures
rather tinan Jdifficulty in zas exchange.

Cur findings suggest that afferent reflexes arising
from tne lungs are of ygreat importance in determining the
response ol the resplratory centers to anoxia and hypercapnia
in normal med., Thls nas not previously ceen recoznized,
¥nether tne reflexes arising from the abnfighal lungs in
cor pulmonale can also account for the low oxygen pressure
and hizh carbon dioxide pressure in tane lungs and dlood in
such 3ubjects should ve determined by experlimental investigation,
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Qur preliminary lnvestizations demonstrate the
lmportance of these actlve reflexes., We have studied a single
sub ject witia cor pulmonale seccndary to defomity of the chest,
and found a relatively low propomtion of oxygen and & relatively
nign proportion of carbon dioxide in the alveolar air. Thias
suo ject tolerates far higher carbon dioxide pressures and
lowser oxygen pressures at a given cheat volume than a normal
sub ject who nas been extensively studled, These ocvservatibns

agree with tha theory that the anoxla and hypercapnla characteristic

of cor pulmcnale reflect a depressed sensitivity of the
respiratory centers, rather than Jdifficulty in ths exechange
of gases between the lungs and blood.

#e have searched for a possidble explanation of
resyiratory depres ioq.iq%g’rndent of tne extent of anoxlsa
and .yparcapnia. Lgfféff? cted 2hest volume i3 eg.ally
important -8 anoxla, snd far more important than aypercapnia
in stlimulating bér2athing. All these variables act independently
and tarougaout tneir range, as quantitative reasurements
show, ‘

To dewmionatrate the importance of these affereéent
reflexes, - normal ren can rebreathe pure nitrozen w.th the
chest volume unrestricted, for a much longer time.than they can
recreathe pure oxygen If the chest volumes 1s restricted,

The ciygzen pressure in the lungzas falls to far lowsr levels
vhen r.itrogen is rebreatined than when c.yzen ls revreathed,

It ~vas yuite 'mposaible for a normal subject to retreathe

a .89 lxture #ith a afzh oxyzen pressure and a normal

carbon Jloxics gressure for more than a szort puriod of time
i1f the chest volume is restricted, but !f the volume of
rebreathed air 1s not limited, the only rormal sub ject tested
tolerated the gradual accunulation of sufficient carbon
dloside to pass beyond the point wnhere carbon dloxide
stirulated breataing, and Into the first stage of snaestnesia.
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In order to exolore the importance of the above
effects in subjects with cor julmonale, a serles of s tudies
of a group of such subjescts need to be msade. iirst, the
tolerance limlits to chexnical and mechanlcal stlmulation
of breathling may te measured by the tecaniques noted above,
in order to determine tinelr relative lmportance in the particular
subject, and in subjects witnh cor pulmonale as compared to
normal sub jects, HKext, the alveolar and :.ixed lung sas
pressures of oxygen and carbton dioxide, and the volume
excnange of oxyzen and carbon dioxide between the lun.:s
and plood may be measured, to determine if the yas sexchange
at detsrmined pressures is altered. Third, the gas contentf
agd pressures of the mixed vernous and arterial bloods may
be measured, In order to determine thelr corres:onaence «ith
the lung gas pressures and volume exc.aange. Last, the
mechanical function of the lunzs -ay be measured, by recording
the breatning pattern of the subject al rest, the tidal
air, the reserve air, ctne lnspiratory and expiratory vital
capacity, the resluual alr, and the resgiratory dead space.

The study in lts entirety will uetermine whether
the anoxemia and hypercapnia characteristlic of subjects
with cor pulmonale reflects some difficulty in the excnange
of sases between the lunga and the blood, or an altered
sensltivity of the cekiters controlling res.lration as a
result of afferent reflexes from tne lungs. If, as our
observatlons sug:est, the latter explanation 1s the true
cne, a fundamental reorientation of the accepted theory of
the pataocgenesls of the dlsabllity in cor pulm nale will be

necessary.,
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