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STER!LITY PRODUCED IN MICE BY. DEUTER1tUM QXDE 

Ann M. Hughes and Melvin Calvin 

Radiation Laboratory and Department of Chemistr'i 
University of California, Berkeley 4 California 

December6 9  1957 

ABSTRACT 

Sterility in C 57  and Swiss mice has been produced by subatitting DO 

for a part of the drinking water. The effective range lies between 5% and 30% D2O 
It appears that the effect is greater in C 57  males than females and that the size 
and viability of the litter is affected. 
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S TR1L!TYPRODUCED IN MICE BY DEUTERUM OXWE 

Ann M. Hughes and Melvin Calvin 

Radiation Laboratory and Department of Chemistry, 
University of California, Berkeley 4, California 

December 6, 1957 

The present' availability of D 0 at a reasonable price has stimulated an 
increased investigation of its physiological effects The inhibition of acits 
tumor gr9th and of algal eproducdon has recently been reported by this. 
laboratory 2  and others. 

We have demonstrated the production of sterility in mice by the substitution 
of D20 for a part of the drinking water0 In the firsexpriment, six female and 
six male C 57  mice tat had been maintained on 3010 D 20 in the drinking water for 
4 weeks were mated 	The aniiaIs werehàused 3 females and 3 males to a 
cage. D 2  0 administration was continued for 10 week. Since there were no 
pregnancies at the end of this tine, the D 2  0 was discontinue& At the end of 
another 8 weeks, when there still were no pregnancies, three of the treated 
fles were mated with three normal males; three of the treated males were 
mated with three, normal females0 Although the mating. of D 10-treated femaie 
with normal maaes resulted in litters at the end of 3 weeks, ad offspring died 
within 24 hours and two of the mothers died. The mating of D,0.$reated males 
with normal females did not produce offspring until the end of t3 weeks, at which 
time one female littered0 From the 3 D,0-tréated males and 3 :D20.4reated 
females remaining together, one.femaleittered in 4 additional weeks, one in 10 
additional weeks, This experiment is graphically represented in Fig l 

In the second experiment, both C 57  and Swiss mice were ued0 Five mice 
of each.sex of each strain were maintained for 4 weeks on either 30%, 20%, or 5 0/b 

D20 in the drinking water, At the end of this treatment period 9  D20 administration 
was discontinued and each mouse was individually mated with a normal mouse of the 
same strain. At the same time, six pairs of normal mice of each strain were 
Only those litters born during a 30day period after the beginning of the mating are 
included in the results. 	 . 	. 

0Ali D20 percentages are expressed as volume percent, approdmateiy equal 
to atoms percent,. 

tAs used in this paper, the term mated indicates that males and females were 
housed together èontinuously0 

1 Hughes, Toibert, Lonber, and Calvin, Biochim. et  Biophys. Acta (in prees), 

2Holm -Hansen, Moses, and Calvin; Biochim. et  Biphys. Acta (in press). 

A. S. ii&el and D. C?ajka. ,  Proc Am Assoc Cancer Resea.ch, 2, 201 (1957 



UCRL.8848 

Our data 9  summarized in TaMe X 9  indicate that D 20 causes a sterility 
in both C 57  and Swiss rnice and that the effect is greater in the C 57  mice 	t 
also appears that there is a greater effect in Cr7  thalee than in females, and 
that the size and viability of the litter is affected. Further experiments are in 
progress to verify these latter observations and to investigate some metabolic 
effectg of DO in mice. 

The failure of Hansen and Wiilfert to observe sterility in mice as a riesuRt 
of D 

2 
 0 is probably due to the low D20 concentration they used by theme 

This work was done under the auspices of the U. S. Atomic Energy 
Commis siori0 

4K. Hansen and K. Wlfert, Arch. exptL Pathol, • Pharmakol, Naunyn 
Schmiedelbergs 190, 671 (1938). 
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Table I 

The effect of D 2  0 on the fertility of C 57  or Swiss Mice, presented as the numhr 
ofsurviving offspring per mted pair. 

Sex treated 
with D 2  0 

D 10 conc 	in 
drinking water 

(%) 

Number surviving (offspring per 
mated pair) 

C 7 	 Swiss 

Male 5 

Female 5 2.4 76 

Male 20 LO 7.4 

Female 20 2.5 5.8 

Male 30 0,0 2.0 

Female 30 Z. z 3 

Controls 	 0 	 3,3 	 8.5 
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Fig. 1. The production of sterility in C 57  mice by the 

administration of 3010 D 20 in the drinking water. 
Horizontal arrows indicate length of time animals were 

given D 2 0 or i-lEO. Vertical arrows indicate time of 
mating or littering. Dotted lines indicate time of cros - 
mating the treated with the normal animals, as described 
in the test. 




