ik 2)

3K 2)

Engene Debs Robin . Extrapulmonary
Manifestation Respiratory Disease, P264, (1978).
254 C.J. Lambertsen

The human brain uses the same amount of oxygen per minute at an inspired
Po, of 2000 mmHg (oxygen breathing at 3.5 ata) as in air breathing at sea
level (156 mmHg inspired Po,) (Fig. 6) [10]. Failure of brain oxygen metab-
olism begins when mean brain capillary oxygen tension falls below about 50
mmEg [22]. Above this level, metabolism is remarkably unaffected by even
massive increasés in arterial or mean brain oxygen pressure. It is assumed that
if an exposure to-high oxygen pressure is prolonged to the degree that extreme
oxygen poisoning occurs, brain and other tissue oxygen metabolism will be
found to be decreased by the disruptive, toxic effect of hyperoxygenation.

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

Oxygen pressures above normal have been found to induce vasocenstrictor
effécts 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 1 ata [26], and this contraction is probably an important

mechanism in normal closure of the ductus and of the umbilical vessels.

Engene Debs Robin : Extrapulmonary Manifestation Respirator'y Diséase, P254, (1978).




Extrapulmonary

Engene Debs Robin

ik 2)

Manifestation Respiratory Disease, P254, (1978).

255

Effects of Hyperoxia on Organs and Tissues

_ “UOIsHe] pue ‘AJoedeo “JUsIuoo USFAXO0 SNOUSA IenSn{ [EUISJUT PUE [ELIS}IE IO Sonfes

wrozj uorjeIdaur Aq pajeiL)ss st Tog Areqrdes [e1qe1e0 UBdIN - [1T] WISHOqEIeW Ulelq JO gorssordop orxouR
SOZTWITUTH SAT} BIUIOX0UE Supnp grudeoo dAy Sunuescry -Surjee1q weSAxX0 %01 UM PIIEOOSSE To(g o131 2A0qE
MO} poo1q 1948y oY} Aq pUTRIUTEI ST Tog Aredes ureIq UBSW ‘¢0DJ [BHR}IE [EULIOT SUTUTRUIBIT AJ[BIOTJTIIE
£q uﬁ%ﬁ.& ST Us84%0 98 SurAueduUrodoe AJEWION rrudesodAy 1) UM UOTBUSSAX0 anssp} 9A0IdwWE

01 sydureyje ur onssy B YSNOIY} MOTI POOIq JO 2]®1 o1} SULISPISUOD JO 90UBIIOJUIT o} SMOTS [ 1°011 SHww 00T
uey} 10jeeid Cog [eHelre ue ojrdsap SHuw 08 pue ¢0g [eHelre SHWW 009 Apresu oyrdsep Surwr Qg | ineqe
ATuo st SurgieaIq ussAxo oInd SuLnp TQqg Are[des urerq WeoU JBY) UOLBAISSqO AT, Togd pemdsur BJB-G°¢

037 USAD STOWND ISIE 10U S90P SuTIesiq usSAX(Q ‘Swideq TOYND UL SUIO8P YOTUM 38 COJ JO ToAS] Y} 23e0IPUL
01 9[qeIRAR 104 ST WOTJRULIOJUI O 1B} N0 SJuIod 9AINd 97} JO uonyrod peysep oY, "SHWU Of IN0qe Mo[eq prde:
SOUI00aq SUTPAP ST} PUE ‘POIOMO] ST COJ Are[[ideo UTeiq UBQUI SB SSULO3D pesn st UeSAX0 UTeIq Yorys e 1Bl
a1l 'T0q Areyrdeo [2IqaI00 UBSUL puU® (2OYND) uonduwnsuod UZAX0 [BIq3190 UsdMIAq SUOHEIY 9 Y no1g

(bHww) 20d A¥YTIIIdVD Tv¥E3INID NV3W

08L ObL 00L 02! Oli OOl 06 08 OL 09 0OS Oy O 02 Of ‘o
T T T T T T T T I T YWWM= T T T T T T T T T T T o
ochk Y1V 170 %8, Hoe_ m
A ax

- ¢ ‘200 +2%0 %8 —vyw| -5~
viv s'e‘?o vivi %0 12 20 o
S . vivio%iz, \\\\\ 0 %01 .m‘u
Ol @ & A -“0v &
32
- -5t 3
{ Z
: ey
o's —0S~ §
3
4%s &
1 1 1 ] 1 1 1 1 ] 1 ] L1 i ] 1 1 ] 1 1 1 ] =}

Extrapulmonary Manifestation Respiratory Disease, P254, (1978).

Engene Debs Robin

3K 2)



SR 2) 2 5){3/}{1gene Debs Robin : Extrapulmonary

anifestation Respiratory Disease, P254, (1978). C. J. Lambertsen

@
T
1

(2]
-
I

ES
T
1

SLOPE AV / APcO, ( liter min™!mmHg™1)

no
T
]

] [ i ! 1
500 ~ 1000 1500 2000 2500
ALVEOLAR PO, (mmHg)

FIGURE 7 Depression of respiratory reactivity to carbon dioxide at increased
inspired PO,. The well-known increase in “sensitivity” to CO, in hypoxia [25]
is shown as +, along with progressive decrease of reactivity as inspired oxygen
pressure is raised to 1, 2, and 3 ata. The depression is greater than what can be
accounted for by suppression of peripheral chemoreceptor discharge [5,24].

In spite of what appears to be a specific vasoconstrictor influence of
oxygen on the ductus artériosus, the vascular constriction in other structures
is evidently based on more than a direct influence of oxygen itself on the con-
tractile process in smooth muscle. The influences of hyperoxia on vessels of
the brain will be emphasized here, because appropriate investigation has been
carried out in man, and because the interplay of mechanisms involved can help
in appraising oxygen effects in other vascular beds.

Brain Circulation

In the human brain, the vessels dilate in prominent hypoxia, most likely
through loss of smooth muscle capacity to sustain contractile tone, and in
passive response to the blood pressure within them. Except in severe
hypoxermia, this vascular bed appears to be almost entirely controlled by the
level of carbon dioxide in arterial blood entering the bed [24,27]. Restoring
the normal oxygenation of the vessels restores tone and normal contractile
state. However, imposing even several atmospheres of increased arterial Po,
further contracts brain vessels only if concurrent fall in arterial carbon dioxide
pressure occurs [5,24,28].
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