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are referred to 37~ Published values of 
D which are not related to this tempera- 
ture have been corrected using the equa- 
tion according to SWABB et al. [45]. The D 
values used do not include data on 02 and 
C02 transport where facilitated transport 
can occur at low partial pressures of 02 
and C02 . 

The theory of diffusion in isotropic 
media is based on the hypothesis that the 
rate of transfer of diffusing particles 
through unit area of a section is propor- 
tional to the concentration gradientt 
whereby the proportionality factor D 
(cmZ/sec) is termed diffusion coefficient, 
D is used in the analysis of nonsteady- 
state exchange processes as well as in 
steady- state transfers coupled with 
chemical reactions. For gaseous and non- 
gaseous solutes with molecular weights 
below 1,000 there exists an inverse pro- 
portionality between D and the square 
root of molecular weight (GRAMAM's law) 
[~ . Using some calculated diffusion 
coefficients for various inert gases in 
rat skeletal muscle, however, a better 
correlation could be obtained between D 
and the molecular diameter[25] . 
The main purpose of such studies is to 
estimate or to predict diffusion coef- 
ficients in a specified diffusion medium 
if molecular weight or molecular diameter 
of solute molecules are known. A compar- 
ison of diffusion coefficients of various 
solutes with different molecular weights 
in different tissues, however, shows that 
the described useful approximation cannot 
be maintained anymore. The diffusion coef- 
ficient of solute molecules may differ 
rather considerably with regard to differ- 
ent tissues ~ . 
It is a well known fact that the concen- 
tration of certain components, such as 
lipids, proteins, DNA, and mucopolysac- 
charides (hyaluronic acid or chondroitin, 
which are present in extracellular ground 
substances of connective tissue) can 

largely influence the magnitude of the 
diffusion coefficient as well as BUNSEM's 
solubility coefficient b~]. Furthermore 
extreme variations of the viscosity may 
influence the magnitude of D values too. 
The purpose of this note is to show that 
the diffusivity of various gases in 
aqueous media can be described satisfac- 
torily in terms of one parameter: the 
water content of the diffusion medium. 
The diffusion coefficients of 02, C02, 
N2, and M 2 listed here are published 
values. Percentual water content of the 
tissues is taken from biological data 
books ~,~ . All D values presented here 
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Fig. 1. Plot of available data for 02 
diffusion coefficient D0~ (a) and CO 2 
diffusion coefficient DCO zz^ .(b) in various 
diffusion media against percentual watez 
content (wt% M20 ) of the media at 37~ 

In Fig. la a plot of D02 values as a func- 
tion of percentual water content is given 
for 35 diffusion coefficients in water 
[2,5,11 ,16,21,22,23,30,40,46,53] , in 
plasma, serum, and protein solutions ~,11, 
13,28,29,44,531, in red blood ceils ~7,27, 
4~ , in blood ~ , and in various tissues 
[14,17,20,25,26,31,35,48,4~ . With dimin- 
ishing water content of the diffusion 
media a significant exponential decrease 
of D0o can be observed. At water contents 
of about 80 wt% D02 is found to be half 
the D value in water. At water contents 
of 65 - 70 wt% D0o is reduced to 25% of 
the value in water, thus indicating a 
distinct impairment of the diffusivity. 
The different diffusion coefficients for 
02 plotted in Fig. la cannot be explained 
by variations of viscosities. Furthermore 
the agreement between the data of D02 in 
tissues, in KOM solutions D9,4~, sucrose 
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solutions ~3], hemoglobin and protein 
solutions ~ , i.e. media with great var- 
iations of the viscosity, is quite satis- 
factory in general. 
In Fig. Ib D values for C02 are represent- 
ed in a similar plot (line of the best 
f i t ) .  Values are DC02 in water[l,5,7,9,12, 
15,21,22,38,42,~ ,in a 2.3% NaCl solution 
[21], in red cells and hemoglobin solut- 
ions ~ , and in several tissues[25,26 , 
32,51,52 ] . In this case, too, a signifi- 
cant decrease of the diffusion coefficient 
with decreasing water content of the dif- 
fusion media can be observed. 
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Fig.2. Plot of available data for N_ 
diffusion coefficient Dw~ (a) and M~ 

in various diffusion coefficient DM~ (b) Z 
diffusion media against percentual water 
content (wt% M20 ) of the media at 37~ 

D values f o r  N 2 i n  w a t e r [ I , 4 , 1 1 , 2 1 , 2 2 , 4 @  
in s e r u m  D 1 ]  , in hemoglobin solutions[3~ 
in a 1% agar jelly [10], and in various 
tissues[26,31,34,35,3~ are plotted in 
Fig. 2a, while available data for DM2 in 
water D ,11,21,22,24,47,50], in s e r u m  ~ 1], 
in agar jel~ies[3], and in tissues[18,25, 
33,34,37,39Jare presented in Fig. 2b. 
All figures clearly demonstrate that the 
water content of the diffusion media re- 
gularly influences the magnitude of the 
diffusion coefficients of solute molecu~ 
es. D values for 02, C02, M2, and M 2 de- 
crease exponentially with dropping water 

content of the tissues and diffusion 
media. When using the calculated regres- 
sion lines for D values it is possible 
to predict and to estimate the diffusion 
coefficient for gases in various tissues 
if the water content is known. 
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