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Of the four independent variables in Eq. 11 for 
the thickness of the diffusion layer, only two are 
highly sensitive to changes in temperature. They 
are the viscosity of the medium, 7,  which was cor- 
rected for by a modification of Hess’ rule, and the 
velocity of flow of the biological medium, u, as a 
result of body movement or stirring. In biological 
systems body movement is often temperature de- 
pendent. Crozier and Stier (31) have shown that 
the pharyngeal respiratory rhythm of frogs (Rana 
pipiens) was temperature dependent and followed 
the Arrhenius equation 

k = A exp[-E/RT] (Eq. 19) 

where k is the reaction rate, A is a constant, E is 
the activation energy, and R and T have the same 
meanings as before. Crozier and Stier (31) found 
that the experimental activation energy for the rate 
of frog pharyngeal movement was 8.8 Kcal. In 
this experiment, it was important that animal body 
movement should be controlled so that the influence 
of temperature on drug absorption rate could be 
readily estimated. The method chosen here was 
that of paralyzing the frog with large doses of d- 
tubocurarine chloride, so that the velocity of stir- 
ring or movement of body fluids was biologically 
nearly zero. Body movement never can be reduced 
to zero, since heart function must be maintained. 
The isolated frcg (Ram temporaria) heart rate has 
been shorn to be temperature dependent (14). 
Little c d d  be done to  control this variable in body 
movement, except to note that d-tubocurarine in the 
frog was reported to cause slowing of heart rate in 
addition to its other effects ( I  1). 

The fact that the slopes of the lines in Figs. 1 
and 2 are slightly greater than unity indicates that 
the term Kr might not be completely temperature 
independent. If experimental errors are ignored, 
there are a t  least three reasons why the slope should 
be greater than unity. First. t h e  value for Dr as 
calculated from Eq. 17 is always slightly smaller 
than Dr observed, excepting the 1’ C. value. 
Second, the density of water (and presumably body 
fluids saturated with drug) decreases at tempera- 
tures below and above 4’ C. In Eq. 12 a t  tempera- 
tures a little greater than 8’ C., p o  for water is 
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slightly greater than p. And third, heart rate, a 
source of body movement even in curarized animals, 
is probably greater a t  higher temperatures. 
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ERRATUM 

I n  the paper titled “Production of Pyridoxine and 
Niacin by Chlorella vulgaris and C. pyrenoidosa” (1). 
Table 111 at page 152 should be clarified to read: 

TABLE III.-VALUE OF C. vulgaris RELATIVE TO 
C. pyrenoidosa AS A SOURCE OF VITAMIN Be AND 

NIACIN AT DIFFERENT HARVEST TIMES 

--mmcg. per-- V m m c g .  per- 
mg. Dry Wt. ml. Culture 

Vitamin 2 wks. 3 wks. 2 wks. 3 wks. 
I 2 3 4 

BE 0.66 0.90 0.57 0.75 
Niacin 1.06 1.18 0.93 1.07 

(1) Pratt ,  R., and Johnson, E.. THIS JnvaNAL,  53, 151 
(1964). 


