Lawrence Berkeley National Laboratory
LBL Publications

Title
Sterility Produced in Mice by Deuterium Oxide

Permalink
bttgs:ggescholarshiQ.orgéucgitemg8b74v33d
Authors

Hughes, Ann M
Calvin, Melvin

Publication Date
1957-12-01

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License,
available at https://creativecommons.org/licenses/by/4.0

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/8b74v33h
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

UCRLE2#E

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

-

)
TWO-WEEK LOAN COPY
<" This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call
Tech. Info. Division, Ext. 5545
N | )

BERKELEY, CALIFORNIA



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any watranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



UNIVERSITY OF CALIFORNYA

. Radiation Laboratory
N , Berkeley, Cal‘;ifornia

Contract No, W-7405-eng-48

STERILITY PRODUCED IN MICE BY DEUTERIUM OXIDE
Ann M. Hughes and Melvin Calvin

December 6, 1957

Printed for the U.S, Atemic Energy Commission -

UCRL -8048



& ‘d)

ST
N

-2« ' UCRIL. .8048
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ABSTRACT

Sterility in CS‘T and Swiss mice has been produced by substituting DZO

for a part of the drinking water. The effective range lies between 5% and 30% D ‘Oa
It appears that the effect is greater in 057 males than females, and that the sizé
and viability of the litter is affected.
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The present availability of D,O at a reasonable price has stirnulated an
increased investigation of its phvei’giogicai effects. The inhibition of ascites
tumor growth and of algal reproduction has recently been reported by this.
laboratory ° ¢ and others. >

- We have demonstrated the production of sterility in mice by the substitution
of D,O for a part of the drinking water. In the first experiment, six female and
six male C.. mice that bad been maintained on 30% D,0 in the drinking water for
4 weeks wete mated.r The anirnals were housed 3 females and 3 males to & '

' cage. D,O administration was continued for 10 weeks. Since there were no

pregnancies at the end of this time, the D,0O was discentinued. At the end of
another 8 weeks, when there still were no pregnancies, three of the treated
females were mated with three normal males; three of the treated males were
mated with three normal females. Although the mating of D,O-treated females

‘with normal males resulted in litters at the end of 3 weeks, 2il offspring died

within 24 hours and two of the mothers died. The mating of D, O-treated males
with normal females did not produce offspring until the end of I3 weeks, at which .
time one female littered. From the 3 D,0O-treated males and 3 D,O.-treated
females remaining together, on@.f@male%ikter@d in 4 additional weéks, one in 10
additicnal weeks. This experiment is graphically represented in Fig. 1.

In the second experiment, doth C_.. and Swiss mice were used. Five mice
of each sex of each strain were maintaided for 4 weeks on either 30%, 20%, or 5%
D,O in the drinking water. At the end of this treatment period, D,0 edministration
wés 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 mated,
Only those litters born during & 30-day period after the beginning of the mating are
included in the resuits, ‘ : :

\

Mé{‘; . . .
AR DzO percentages are expressed as volume percent, approximately egual
to atorms percent. o

BN } v .
"Ac used in this paper, the term mated indicates that males and females were
housed together continuocusly, —— .

E‘Hugh@s;, Toﬁbertn Lonberg, and Calvin, Biochim. eﬁ\ Biophys. Acta (in press).
Ziéiwlm-ﬁans’en,"Mcsesg and Calvin; Biochim. et Biophys. Acta {in press}.
A, J. Finkel and D. Czajka; Prec. Am, Assoc, Cancer Research, 2, 201 (1957},
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Cur data, summarized in Table I, indicate that D,O causes a sterility
in both C_. and Swiss mice, and that the effect is greater in the C ., mice. It
also appedrs that there is a greater effect in C.., males than in feniales, and
that the size and viability of the litter is affected, Further experiments are in
progress to verify these latter observations and to investigate seme metabolic
effects of D,O in mice. \ '

The failure of Hansen and W&Kfert4 to cheerve sterility in mice as a result

of D,O0 is probably due to the low DZO concentration they used by them,

2

This work was done under the auspices of the U.S5. Atomic Enexgy
Commission., :

4Ko Hansen and K. Wﬁlfer&, Azch, exptl. Pathol., Pharmakel. Naunyn-

Schiniedelberg’s 190, 671 {1938},
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Table I

" : . )
N The effect of D,O on the fertility of C

57 or Swiss Mice, presented as the number
of surviving offspring per mated pair. -

Number surviving {(offspring per

’ Sex treated D,O conc. in : mated pair) .
with D,0 drinking water : , T
: { %) ’ ‘ ('35.7 - Swiss
Malie 5 1.2 Y A
Female 5 , 2.4 7.6
Male - 20 1.0 7.4
Female = 20 - 2.5 5.8
Male . 30 0.0 - 2.0
Female o 30 | 2.2 | 3.2
Contreols ¢ | | 3.3 8.5
A
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Fig. 1. The production of sterility in C.., mice by the
' administration of 30% D,O in the drinking water.
Horizontal arrows indichte length of time animals were
given D,O or H,0. Vertical arrows indicate time of

. : mating or littering. Dotted lines indicate time of cross -
. , mating the treated with the normal animals, as described
J ' in the test.





