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What Makes a Good Lung?

Structural Challenges for

Ewald R. Welbel
University of Bern 2




Physiology of gas exchanger
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1909 Chr. Bohr 1910 Marie & August Krogh

\/Qz = <PAO2 = ISCO2 >.DL02

O, Is transported from air
to blood by diffusion

Pulmonary diffusing
capacity DL,




Function & structure of gas exchanger

50 years later

\/02 N (PAO2 = ,_jco2 )'DLO2

Pulmonary diffusing capacity DL,
has 2 components:
Membrane Dwm,,

Blood De,,

1/DL = D w+ 1/( Vo) K




1959: André F. Cournand:

nbDo anythi ng on  he
t hat s of | nterest

VO2 - (PA02 = ISCO2 >'DL02

Pulmonary diffusing capacity DL,
has 2 components:
Membrane Dwm,,

Blood De,,

1/DL= 1D w+ 1/( q-Vo) [




Vision of Domingo Gomez (1959):

Predict Lung Function from first principles

Physics and Morphometry
determine gas exchange capacity

1/DL=1/DM+1/De

(PA02

Pulmonary diffusing capacity DL,
has 2 components:
Membrane Dwm,,~ S/t
Blood De,, ~ V(C)




Morphometric Model for predicting DL 02

S(a) S(c)
oo,

1/DLy, = 1/DM,, + 1/Deg,

DMg, = Ko,  (S(a) + S(e))/2:

Deg, = gps -
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D.M. Gomez, B.W. Knight, E.R. Weibel (196264) based on Roughton & Forster (1957)



Elektron Microscopy &
Stereology



A Body mass 74 * 4 kg
A Alveolar surface 130 + 12 m 2
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Gehr Bachofen, Weibel 1978/93



