
0.5 ml hoi~logeiiate in total volunie of 1.0 1111 were in- 
cubated in a water bath at 30° C. Each tube contained 
beside, the hoinogenate : tris (hydroxymethyl) -amino- 
methane-HC1 buffer p H  8.0, 0.10 M;  MgCl,, 0.01 M ;  
sugar, 0.01 M ;  and ATP, 0.03 M. Immediately after 
addition of ho~nogenate and at short intervals there- 
after 0.1-ml samples were taken and treated with 
Ba(OH),  and ZnSO, and centrifuged. I n  the super- 
natant the reducing capacity was measured according 
to the method of Somogyi (9). Figure 1 shows the 
rapid decrease of thc reducing capacity in the samples 
containing glucose and 3-methylglucose in the pres- 
ence of intestinal nlucosa homogenate and ATP. The 
reducing capacity did not decrease in either of the 
sugars itudied if the ATP was omitted from the ex- 
penmental mixtures. 

Similar results were obtained with soluble enzyme 
prrparations from intestinal Inucosa of rats and dogs. 
These preparations were made by scraping off the 
muco3a and freezing immediately with liquid air and 
pulvrrizing in a mortar. The powder while frozen was 

Comments and 
The Tension Concept in Aquatic Biology 

STUDENTSof animal respiration have long used the 
tension concept to express the pressure of 0, or CO, 
in body fluids. (Tension =partial pressure of 0, or 
CO, in the gas phase at equilibrium between gas and 
liquid phases.) For terrestrial animals the concept is 
realistic and valuable because an exchange of gases 
between gas and liquid phases is essential to the respi- 
ration process. But in aquatic animals, where move- 
ment of CO, and 0, is confined to the liquid phase, 
the tension concept is superfluous and even mislead- 
ing. I t  is superfluous because the 0, and CO, contents 
of the environment can be measured directly, and mis- 
leading because it leaves the erroneous impression that 
exchange of dissolved gases between animal and en- 
vironment is similar to the exchange between gas and 
liquid phases. When respiration in aquatic envirm- 
i n ~ r ~ t sis studied at constant tem~erature. the relation 
between tension and concentration is a constant one, 
and no serious ambiguity rewlts; but when tempera- 
ture varies, the tension-concentration relationship, of 
course, varies greatly as a result of changing solubili- 
ties of 0, and CO,. 

These facts are well known, but their importance 
has not always been evaluated carefully. An example 
of such failure appears on pages 242-243 of Com-
prrrntire Aninlo1 Physiology (Prosser, Brown, Bishop, 
Jahn and Wullf [Saunders, 19501) where, in Fig. 53, 
a graph of F ry  arid I-Iart (The relation of tempera- 
ture to oxygen consumption in the goldfish, Biol. 
Bull., 94, 66-77 [1948]) is reproduced. The graph 
shows the relation between oxygen tension and con-
sumption in a goldfish exposed to temperatures vary- 

treated several times with cold (below -10' C)  ace-
tone, thereafter with ether, and dried in air. This ace- 
tone dry powder could be kept a t  temperatures below 
- l o 0  C for 10-14 days without loss of activity. Solu- 
ble preparations were made by stirring the dry pow- 
der with ice-cold distilled water and centrifuging. The 
clear supernatant loses activity if stored more than 
48 hr, even at temperatures below -10' C. 
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Communications -
ing between 5' and 35' C. Prom this graph Prosser 
et al. draw the conclusion: "At reduced tensions the 
oxygen consumption rapidly falls off, being affected 
at a higher oxygen tension for the higher metabolic 
rate, indicating the inability of the fish to maintain 
the specific activity at the designated temperature." 
But if this graph is reconstructed using eoncentra-
tions, i.e., oxygen in solution, instead of tensions, the 
trend practically disappears, and the critical oxygen 
concentration proves to be about 60 pmol per liter 
regardless of temperature (or the fish's activity). The 
relative constancy of this critical oxygen concentra- 
tion indicates that diffusion across the gill membranes 
was not an important limiting factor in 0,-uptake 
during those experiments-a significant implication of 
the data which Prosser et al. have missed while dis- 
oussing a trend which was primarily an artifact of 
changing solubility. 

The text goes on to say that one should not ignore 
the changing solubility of oxygen, and the increase in 
activity, with temperature. But no evaluation of these 
factors is made. One is left with the inlpression that 
these variables cannot be isolated. The authors could 
profitably have turned back to pages 210-211, where 
they reproduce Fick's law, and where they discuss 
the influence of temperature on the "diffusion con-
stant." Fick's law employs concentrations, not ten-
sions, thus the influence of solubility is taken into con- 
sideration simply by determining the conrentration. 
The influence of temperature on the diffusivity or 
"diffusion constant" can also he estimated (about 1% 
per degree near 20' C )  so the product Concentra-
tion x Diffusivity provides an expression of oxygen 



availability which identifies the quantities and forces 
that operate. 

Further inspection of Fick's law reveals that the 
change in diffusivity with temperature is only partly 
(about 0.3% per degree near 20' C) explained by 
the proportionality with absolute temperature (T). 
The major influence must be associated with changes 
in frictional resistance ( f )  of the mediuni with tem- 
perature. 

The above comments will serve to euiphasize that 
the tension concept is not useful when one is con-
cerned with diffusion within the liquid phase. Con-
centration units should be used in such situations, and 
if one wishes to account for changes in dBusivity the 
product Concentration x Diffusivity will provide the 
desired index. 

was added to the virus suspensioi~ at the ratio of 5 
mg, ml. The rnixture, containing flocculates formed, 
was set at 0' C tor 24 hr, then centrifuged at 3,000 
rpm for 60 min. The supernatant thus ~ t t t a ~ n e d  iias 
slightly opaque fluid. Virus concriitrations of ihe 
original suspensions as well as the supernatant were 
measured by an ordinary ten-fold titration in mouse 
brain. Additionally, the nitrogen ailionnts of these 
materials were determined by the nilcro-Kjehldahl 
method. 

Results obtained are suniiuarized in Table 1, and 
indicate that (1) dengue virus remains abundantly 
in the protamine-supernatants, (2) therefore, it can 
be included in the Warren's "protamine-non-precipi-
tated" group of viruses (3 ) .  
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Treatment of Mouse-Passaged Dengue 
Virus (Mochizuki-strain) with 
Protamine Sulfate 

IThas been reported that certain viruses are pre- 
cipitated by adding protamine sulfate to the crude 
suspensions (2-3) , and that many species of virus fall 
into two groups, with few exceptions, i.e., those pro- 
tamine-precipitated, of larger size, and those prota- 
mine-non-precipitated, of smaller size (3).Nakagawa 
(4) reported his results of the application of prota- 
mine to the Hawaiian strain dengue virus isolated by 
Sabin and Schlesinger ( 5 ) .The author also, independ- 
ently of Nakagawa, conducted experiments on the pro- 
tamine treatment of the mouse-passaged Mochizuki- 

A -
strain dengue virus ( 6 ) .  

From mice moribund after an intracerebral infec- 
tion of dengue virus, the brains were removed and 
ground into a 20% emulsion with distilled water.l The 
emulsion was centrifuged a t  3,000 rpm for 15 min, and 
the supernatant fluid taken out was the original virus 
suspension. Protamine sulfate (clupeine, powdered)Z 

TABLE 1 

Crude Protarnine 

Expt. suspensions supernatants 

No' LD50' Nitrogen LD50' Nitroge~lf 
(hog) (mg/ml) (Log) (mg/ml) 

I 5.7 1.512 5.7 1.038 
I1 6.0 1.538 5.9 1.176 

111 6.0 1.521 6.0 1.085 

* By the Reed-Muench method ( 7 ) . 

t Containing the excess of protamine. 


1 Adjusted to be pH 7.0 with sodium bicarbonate. 
"repared by the Kossel method at  Kyoto University De- 

partment of Biochemistry. 

Faczclty of Xedicine, Ir'yoto Uwivevsit~, 
hFyoto, Japa.n 
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Evidence for the Nonexistence of a New 
Highly Penetrating Component of the 
Solar Radiation 

IN1941, M. Takata and T. Murasugi (Biolilim. 
Beiblatter der Meteorologischen Zsitschrift ,  8, 17-26, 
[1941]) had described a very surpri-ing discovery. 
These Japanese authors had found that the a~liouiit 
of HgC1, solution which has to he added to produce 
protein flocculation in dilated hurnan blood serulii 
varies approximately 10 to 15% dependent upon 
whether the blood, from which the serum is pre- 
pared, is taken from the vein some ~ n i n u t e ~  before 
or some minutes after the sunrise. I t  was particularly 
interesting that this effect (called by Takata the "cos- 
moterrestrical effect") is noted only if the person is 
electrically insulated from ground during the taking 
of blood. Furthermore, the effect is also present in the 
same intensity, if the person is in a deep cellar room 
protected from any solar radiation hy thick layers 
of earth and concrete. So, it seemed that a very pene- 
trating and, before Takata's work, absolutely un-
known component of solar radiation was found for 
which only the biochemical test of Takata, but no 
known physical experiment, gave evidence. Because of 
the highly interesting physical aspect of the findings 
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