
than in the whites, partly consequent upon a greater 
prevalence of venereal diseases among Negroes, on the 
other hand, act as  compensating factors upon the live 
birth rate. I n  any final definitive treatment of the 
problem every possible effort will have to be made to 
disentangle the relative quantitative influence of these 
variablm. 

The analysis of the data is being continued. 
RAYMONDPEARL 

THEJOHNS UNIVERSITYHOPI~NS 

BIOELECTRICAL POTENTIAL I N  HEAVY 
WATER 

INa recent review1 of the biological effects of heavy 
water it was suggested that deuterium may modify 
physiological processes by altering bioelectrical poten- 
tials. This hypothesis is now supported by the fol- 
lowing experiments on the potential difference across 
the skin of the frog. 

Belly skin from a male frog was tied over the end 
of a short tube (internal diameter 1.5 em) supported 
in a liter jar  immersed in a thermostat a t  26.2' C. 
Air a t  26.2" C. was passed continuously through the 
jar. The electrodes consisted of cotton soaked in 
Ringer's solution fastened to chlorinated Ag wires 
leading to the usual potentiometer circuit (all readings 
were corrected for  electrode potentials of a few milli- 
volts). Ringer's solution containing 2 grams of glu- 
cose per liter and buffered to p H  8.2 was evaporated 
on a steam bath and redissolved in equivalent amounts 
of 96 per cent. heavy water or distilled water (con-
trols). The cotton electrodes absorbed 1cc of solution 
and 4 drops were placed on each side of the skin. 

After  a preliminary run  in H,O Ringer to establish 
the potential of the preparation the skin was carefully 
blotted and D,O Ringer was added, including new 
cottons soaked in D,O Ringer. Fig. 1 represents a 
typical experiment showing the striking fall  in poten- 
tial in heavy water (graph indicated by triangles). 
Control skins treated in the same way but changed to 
the fresh H,O Ringer regained their original poten- 
tial (graph indicated by circles). The falls in  peak 
potential in four  skins transferred to heavy water 
were: 46.6 to 21.2 nlv; 90.2 to 34.4 mv; 83.3 to 25.5 
mv;  38.2 to 20.8 mv. 

The results indicate that the e.m.f. of the skin is 
produced by a continuous metabolic p r o c e s ~ , ~  

-

f o r  the 
reduction brought about by heavy water is too great 
to be explained by modification of a simple physical 
property such as electrolytic dissociation. I t  is clear 
that many of the physiological effects of heavy water 
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FIG.1. Reduction of the potential of frog skin in 
heavy water. Ordinates: e.m.f. in millivolts (outside sm- 
face is negative). Abscissae: time in nlinutes after ex- 
cision of skin. Circles: Cpntrol in H,O Ringer. Tri-
angles: skin transferred to D>O Ringer (at arrow) -
nlay be essentially electrical. Similar experiments on 
the electrocardiogram of the frog are  in progress. 
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