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KROGH (1) divides the terrestrial lung-bearing aninlals into two physio- 
logic groups, viz., those which respire by diffusion and those which en -  
ploy n~echanical respiration. By the term difftr.siol8 respiration, as used 
l ~ y  Iirogli, is n~eant gas-exchange between the atmosphere and lung 
alveoli in the absence of rhythmically recurring differences in the baro- 
n~etric pressures of these two areas, i.e., in the absence of respiratory 
niovc.inents of the chest. I t  does not, of course, include the gas ex- 
cl~ange taking place between the blood and the alveolar gases, although 
this phase of respiration is also recognized as ti diffusion process (2). 
On the other hand, in rricclrcoriccrl respiration the gas exchange is  the 
result of differences recurring rl~ytlnnically between the barometric 
pressures of the intrapuln~onary gases ant1 the outside atmosphere. 
Mechanical respiration is by far  the more efieient and is recognized as 
one of the conditions essential for the attainn~ent by terrestrial verte- 
brates of a large or even niediunl size, conibined with a high rate of 
nietabolism. The evidence presented in this paper, however, shows that 
under certain artificial conditions, the anesthetized dog can obtain, for 
i~ liinited period, sufficient oxygen for its nletabolic requirements througli 
tliffusion alone. 

T17e wish to emphasize at  this point that diffusion respiration, in the 
sense that the term is used in this paper, does not involve the application , 

of an external force with the object of producing a difference between 
the barometric pressures of the atmosphere and intrapulmonary gases. 
For this reason, it is fundanlentally different from the mechanical type 
of respiration produced by the use of bellows (3) ,  streams of air under 
pressure (4), and so forth. Diffusion respiration is distinguished fro111 
Inere breath-holding by the fact that the latter does not involve gas es- 
el~ange with the atu~ospliere. 

Behnke and his associates (5, 6 ) ,  during a study of the effect of four 
atmospheres of oxygen upon certain of the constituents of the blood, 011- 

served that the blood of one of their dogs in apnea remained well osy- 
genated for thirty-three n~inutcs. The phenonlenon was explained as 
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