
The .;imilarit!- of circulator!- rtl-l)onse to lo\\. oxyg-en and sodium 
cyanitle suggests like cheiiiical (Ii-tur-lnnce.; in and on the opposite 
sides oi the rieuroiie iiiemhraiic\ o i the circulatory centers involved 
in the regulation of circulation. 

The inverse relation of caroticl and femoral flows suggest again 
that circulatory adjustments occurred in favor of the brain. 

Likewise, the similarity of the circulatory response to the atl- 
ministration of carl~on t l ios i t lc .  o i l  tlie one haiitl, and to the adniin- 
istration of lon. oxygeii ancl S (  dium cyaiiitle or1 the other, suggests 
conimon factors of control. ,icitlity and state of oxidation in and 
about the neurone membrane concerned may be the outstanding fac- 
tors controlling circulation. 

The high wi\itivitj- of  tlie cit-c-iilatoi-!- aiid respiratory centers to 
changes in ositlatioii ;igret'\ ;tg;ti 11 \ \  ith their coiiiinc)ti and coijrtli 
vatecl function. 
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Tissue and Blood Acidity: Coiirdination of the Dual Function of 
Hemoglobin During Suspended Ventilation. 

In the 1)al)ei- tlirectly iollo\\ 
antl pulnioiiary ventilation, I\T 

control, by regulating the shift 

iig.. on tissue acidity, blood acidity 
studied the problem of respiratorj- 
of' ions and acid molecules between 

the blood antl tissues. A4 direct relation lilet\veen pulmonary ventila- 
tion antl blood acidity on the ;iclniitiistration o f  carhon dioxide and 
sodium carlionate, and an i ii\-et-x relation OII the administration of 
so di um b i ca r lm ria te , IT e re tle n i  ( ) t 1 s t rate t 1. 'l'h e se cli a me t r icall y o p - 
posite relationships were harnioiiizetl liy referring these effects to 
changes in acidity of the respiratory center itself. Assuming that 
the acidity of  the cerel)ro-spinal fluid reflected the changes in acidity 
of the respiratory center, our results agree with the theory that the 
acidity of the respiratory center is iniportant in the control of pul- 
monary ventilation. For  carhon dioxide turned the cerebro-spinal 
fluid acid, and increased ventilation : sodium carbonate turned it 
alkaline and decreased ventilation : antl sodium bicarlionate turned 
it acid, and increased ventilation. 

Changes which occur during suq)endetl \-entilation offer another 
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approach to the study of tissue acicfity, blood acidity and pulnionarj- 
ventilation, by virtue of the changes in the coordination of the dual 
function of hemoglobin. Changes in acidity of the arterial and 
venous blood of the dog, resulting from mechanical asphyxia, were 
studied with the continuous method of recording acidity in the circu- 
lating blood and with the hydrogen and quinhydrone electrodes. On 
administering over-ventilation, sufficient to produce apnea, the dura- 
tion of apnea, and the relation of blood acidity to the end of apnea, 
were noted. Mechanical asphyxiation, with the lungs filled with 
either room air o r  oxygen, permitted partial control of blood acidity 
and alveolar and blood carbon dioxide pressure. 

In  one experiment apnea lasted 65 seconds during mechanical 
asphyxia, with the lungs filled with room air, and 86 seconds with 
the lungs filled with oxygen. The increase in acidity of arterial 
blood was decidedly more rapid when the lungs were filled with 
oxygen, and pulmoiiai-y ventilation began at  a greater hydrogen ion 
concentration. This agrees with the common finding of an inverse 
relation between pulmonary ventilation and acidity o f  the Mood. 

The difference in results, a i d  the significance of these differences 
with the two types of asphyxia, were considered in relation to varia- 
tions in the coijrdiiiation of the dual function of hemoglobin, and 
the acidity of the respiratory center itself. The low acidity of the 
arterial blood at  the close of apnea, with the lungs filled with room 
air, was related in part to a disturbance in the coordination of the 
dual function of hemoglobin, resulting in a probable increase in ac- 
cumulation of acid in the respiratory center. A highly reduced 
Mood heavily laden with acid, incapable of the normal liberation of 
oxygen and alkali a t  the tissues, returns to the lungs with a small 
increment of carbon dioxide. Failure in oxidation at the lungs 
leads to retention of carbon dioxide by the blood. A highly reduced 
and relatively alkaline hemoglobin is in equilibrium with a low 
alveolar carbon dioxide tension. During mechanical asphyxia, with 
the lungs filled with oxygen, a highly oxidized blood lightly laden 
with carbon dioxide, capable of great liberation of oxygen and 
alkali a t  the tissues, returns with a large increment of carbon diox- 
ide. Subsequent high oxidation of the hetnogloljin at the lungs 
efficiently expels carbon dioxide. highly oxidized acid hemo- 
globin is in equilibrium with a high alveolar carbon dioxide tension. 

The relatively greater alveolar aiicl arterial carllon dioxide tension 
at the end of apnea agrees with the cotiiiiioii finding of the inverse 
relation between pulrnonarj- ventilation atid the carbon dioxide ten- 
sion of the arterial blood. 
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AA relatii-ely high acidity ancl high carbon dioxide tension of the 
arterial filood may be indicative o f  a relatively high efficiency of 
the transport of acid from the tissues and its liberation in the lungs. 

The experiments support the view o f  the lack of correspondence 
hetween changes in acidity in the blood and in the tissues. 

The results agree with the theory that the acidity of the respira- 
tory center is important in the control of pulmonary ventilation. 
They are not in disagreement with a direct effect of oxygen on pul- 
monary ventilatioii by changes in the state of oxidation of the re- 
spiratory center. 

FIG. 1. 
ltecord showing the effects of mec8,haiiical asphyxia duriiig artificial ventilation 

on the acidity of the arterial blood and mean blood pressure. With the lungs 
filled with oxygen the increase in acidity of the blood is greater than in the 
second observation, in which the lungs were filled with room air. Note: the 
increasc i n  mean lblonrl pressiire was consirlernb1,v less. 
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Tissue and Blood Acidity: Coordination of the Dual Function of 
Hemoglobin During Low Oxygen Administration. 

This paper deals primarily with effects of low alveolar oxygen 
on oxidation. and resulting changes in acid metabolism, coupled with 
the impairment of transport of acid and its elimination in the lungs. 

Low oxygen niixtures ( 3  to 12 per cent) were administered by 
normal ventilation, which permits control of ventilation by the 
animal, and by artificial ventilation, which maintains a constant 


