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Tablel Published data in healthy adults 14

Sex | Age|Height|Weight| BSA | Va Vo: |a-ADcqy| Ve Qc Paco

(yr) (m) (K@) (m2) | (/min) [ (ml/min)] (mmHg) (ml) (I/min) (mmHgZ)
M 24 1.75 75 1.90 5.3 255 0.4 106 491 38.5
M 24 1.69 54 1.61 5.1 231 0.9 132 5.53 39.0
M 26 1.62 50 1.51 4.0 181 -0.3 63 6.21 37.5
M 28 1.65 50 1.53 5.1 296 -0.7 55 5.59 39.3
M 28 1.69 53 1.59 5.1 261 -11 68 4.56 37.7
M 29 1.67 52 1.57 5.6 221 0.8 66 7.57 36.6
M 29 1.57 56 1.55 4.9 260 1.6 58 6.06 39.1
M 30 1.70 88 1.99 5.7 316 2.3 97 6.98 39.0
M 31 1.63 54 1.57 3.6 188 1.2 50 4.35 40.0
M 34 1.62 61 1.65 4.3 247 -1.3 65 5.78 38.9
M 37 1.75 66 1.80 4.6 217 -0.4 122 6.88 38.8
M 45 1.60 56 1.58 4.3 233 0.4 49 4.93 38.8

Table2 Representative valueson resting respiration in adults?315)18)

value Unit of measure
CO, diffusion capacity (DL ,) 200 [ mI/mmHg/min
Capacity of Pulmoary capillary (Vc) 75 | ml
Slope of CO, dissociation curve (a) 0.008 | 1/mmHg
Capacity of air way (Vo) 150 | ml
CO, fraction concentration of inspired gas observed in mouth (Fwmi ,,) 0.032 | %
Respiratory quotient (R) 0.83
Atomspheric pressure (Ps) 760 | mmHg

Inspiration  Expiration Mean=0.226, Standard deviation=3.563

Volume 10, o 29 Person | o ewness=0.230, Kurtosis=2.121
FRC+Tv ada. 3T ‘
|
FRC — .
o 1 2 3 a
Time (sec)
Fig.5 Setting of time cour se of alveolar volume 0
in a ventilation cycle 6 -4 -2 0 2 4 6 8
= 1,7 Difference of PAco, (MMHQ)
PAcos = ? .[o PAacoz (t) dt s ! Fig.6 Difference between the responses obtained from the
model and the partial rebreathing method in alveolar
Tablel Pcoz Paco2 Pco2
Pcoz a— ADco,
Pcoz Pcoz CO,
CO,
Fi g. 6 Pcoo Pcoz 3.0l
Pcoz 5.0/min  45mmHg
0.226mmHg Table2
3.563mmHg -0.353mmHg
4.528mmHg 0.176 1668 0.5
15 4
Fig.5
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Abstract

Asthe CO; gas diffusion flow from pulmonary capillaries to aveoli( dVaco, (t)/dt ) and the distribution of pulmonary
capillary Peoa( Pecoo (t,1)) are essential for gas exchange system in lung, their estimation and discussion is necessary
for theoretical and more comprehensive grasp of gas exchange system.

In this study, the unified mathematical mode of CO, gas exchange involving ventilation was devel oped, which makes
it possible to estimate the theoretical change of them, taking into account their different distribution with respect to time
and location in the capillaries. And, the dynamics obtained from the proposed model was confirmed to agree with those
physiologically measured by the partial rebreathing method, which has been clinically used the anadysis of dynamic
date of CO, gas exchange. Then, the alveolar Peoa( Paco,(t)), the CO, gas diffusion flow and the distribution of
pulmonary capillary Pco, were theoretically estimated taking into account their dynamics at resting respiration of
healthy adults.

Consequently, effect of ventilation on the CO, gas diffusion flow and the distribution of pulmonary capillary Pco,
were theoretically clarified in synchronization of ventilation cycle with the change of aveolar Pco,. In addition, the
ratio of the integrated CO, gas volume due to its diffusion in inspiratory period to the one in expiratory period was
estimated as 1:1.3 in the ventilaion condition that the ratio of inspiratory period to expiratory period is 2:3 at resting
respiration.
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