UCRL-16011

University of California

Ernest O. Lawrence
Radiation Laboratory

HISTOLOGICAL STUDIES ON THE MECHANISM OF
D,O-INDUCED STERILITY IN MICE

4 )
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

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 warranty, 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.



Submitted to Science .. UCRL-16011

"UNIVERSITY OF \CALIFORNIA

Lawrence Radiation Laboratory
Berkeley, California

~AEC Contract No. W-7405-eng-48

HISTOLOGICAL STUDIES ON THE MECHANISM OF D O INDUCED
STERILITY IN MICE

i

. Ann M, Hughes and Laurel E. Glass.

March 5, 1965 .



4=

-1- . “UCRL-16011

HISTOLOGICAL SIUDIES ON THE MECHARISH OF Dp0-INDUCEDL |
STERILITY I MICE .

Abstract

Male mice, given D0 in their drinking water, are incepatle of

producing viable of'rspring:.."\ Ers fran females mated to such sterile

males were cxamined using nt:"«{adam*hiatolagicé‘l technicues, The dgta.
clearly Jexonstrate that the p\\‘eviously obasrved pre-implantation death
is due to the fallure of the sperm to fertilize the egg, not to subse-
quent alnormal cleavaye of tre fertillzed egs. _ ’ '

| \ | f

In studles in which normal females were mated to D O-treated male

. mice, it hea been shown that DO produces sterdlity in the wmles (1,2); :

however, the site of the damage hos not been demoristrated. Since
embryonic death after implantation &id not increasé in such females,
cleavage stage embryos were exweined 18 to 72 rours after wating (3). .
tost of the eshryos present In the oviducts were éither one-celled or,
thougrh “multicellular®, were abuormzl and degmmraiing; fev rormal
embryos were fourd. These data did not indicate whether developmental
fallure was due to failure of the sperm to fertiliee the emm or to a
Tailure of the fertilized ez to develop. The experimont reported
below utilized standand histological techniques to msdivé-thm quoét;ion.
Cr7 male mice from t.k*.é University of C:m.fom Canicer Reseurch
Laboratery, 10 to 14 me}:ﬁ old at the begirning of the experiment, ware
usad, This inbmd.stmin has been chdwn to be more sensitive to the

sterility-producing effects of D0 than Swiss strain mice, which are



mném bred (1). Because C57 males are known to have a high innate

~ sterility, they were tested for fertility before tha stsxt of the

experinent, ard only those males which sired two visble litters were

. uged, IO was given at the concentration of 303 by volure in the

-

drinking water ad 11b, AL the epd of Lfour woelz® troniunt, Hp0 was

- glven instead of D0 as drinking water. Control males, msted weekly,

were mainteined under conditions idertieal to those of the experimental
animzls except that they drank M0 throughout the emperiment, AL
females were virgin Owiss mice, from Simonsen Labora%orier, Gilroy,
California. | ‘

Each male wus ca;;ed v.;ith 8 (later 3) females nigh?;ly from 10 P.M,
to 9 A, At four-hour intervals tin females were examined for ‘vaginal |
rlugs. Thus the time of copulation oculd be estimated within four hours,
As females were mated, they were ramoved and other females were placed

in the cege. Fenales were aé.crificed 12 to 16 hours ai‘te‘r'matmés. Some

. mated females were allowed to po to tems; thelr litters were counted at
i |

birth.

Oviducts were removed in toto and fixed in Bouin's. Troy were
embecded in paraffin, serially sectionsd at 10 p, and stained with |
haematoxylin-eosin, Ail sections of each oviduct were exwsined with a
lizht microscope; magnifications up to 6R0x were useé. All .elides were
écﬂe-nw?‘bered, 80 that- the experimenter di& rot Jmow wrether the eggs
came from & control female or one mated to a troated mole. fges were
scorer? as "fertilized™ 1f twc pronuclel wers observed or if a sperm

tail ard enlarging eperm head were visible in the coplamn and/or if
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the crientation, cordensation and chremosome position in the cocyte

-melotic spindle Indicated thet emisslon of the second polar body was

in progress or complete, In ezgs scorad "unfertilized®™, an unchanged
secord maioéic spindle was preszent in thé wplém ard there was no
evidence of sperm head or ﬁail. Fragne}\tcari eggs and trose in which
the coplasm showed wunuzual candénsatiﬁ;n, were scored as "degener*atin;,;“
The results are shovn in Pimire 1. By two :s‘éekm on DéO-, the average
rumber of ﬁartiliz'sed é;zs::sv had dropped from 5,8 per female (pooied data
for females mated with control males and treated males at week zero)
t£0 3.8 per female; alter m‘aleﬁ Yad been on Do four weeks, no ferti-
lized epus were obtained froa the mated ferales. A twe-tay analysis
of variance was done cm the daia (4). The m@un‘tre.évtéd vith D20 wans |
sﬁmificmmly different from the control group (Fy q;‘ = 8,55 p < 01) ‘
Thare was also a systematic ahange over the eight-vmk reriod (F g,b8 = 14.‘3;
p < .91), and tuls charge was a funetion of whether the aniuals hed been
treated with Dy0—i,0., the interecticn Letween treutment and time wus
significant (Fg yy = 2.65 p < 05)e Tabilo I contains the data on the
rumber and size of litters obtained from those females which were
allowed to go to term. | Fran a control average of 7.3 viable offapring
per femle, there was a decrease to 0.3 offapring per female after two
weelis? trostment ar.si‘ to rb offopring after thmé weels of DEO. administra~-
tioﬁ tcs the males. | - |

Under the conditions of this expﬂrimc'nt, sp@rm penetration usually

oeeurred within 6 to 8 hours after the femalea ware removed from th@

rnales, Thus, by collectmg oS 12 '.}mura after copulation, one could

be sure thut sperm entry would have been effected, yet most eggs should




lle
ot bte old enough to start degenerating., The results reesented here
cleerly indicate that the fajlure of the DpO=treated males to produce
vizble offsyring, as previously reported, waz due to the r'ailuré of

the sperm to fertilize the egx and not to a fallure of the subscquentt

~ develcpment of the fertilized egg. These conclusicne ere supported

by subsequent exézumtion of 636 living enes by bmm contrast
m.icrozaco;aj;.v '

ﬁisbo}ogicil study of the testen of Dy0-trented male mice is in
PrOZress; initial obgservetions gugrast that acrosome formation may . e
.&bncrml. fowever, until r;oz«!; the meghardsa of acticn of D0 in pro-

ducing sterility 1s not known. JAutoradiopraphle studles of eges frem

' fenales mated 0 D,0-treatad rales (in which the sperm ave lavelled '

isotopleally) ard electron mierescopy of sperm fiem DnC-treated males

arg also in progress in further attempts to pinpoint tmnsite of

acticn of DaO.
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Table I
The effect of 820 on the rumber and size of litters obtained
fron females mated to it;reated males

# females & .

mated 286 8 5 6.3 8 2 71 8
§ fexales SR .
1itterad - 25 6 5 1 Q 0 0 o 2
J viable | |
offspring = 206 52 13 2 0 o0 6. 0 7
time -

(wocks) 0 1 2 3 4 5 6 7 8-

AN
N
o

P G Ho O

#The data from females mated to control males wes pooled with

that from females mated to treated males at time zero,

“
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&t The data from females mated to control males were used in the analysis
of variance calculations, However, since the sample size for esch week

waez snall, the data have been pooled with thst from the treated males

| at zero tim..

l‘v‘ig..’ 1. The effect 6!’ 920 ox% the muber of fertilized epps obtelired
frem females mated te treated males, The mmbers of lertilized
eges 83 a percent of the total erms exsmined, with tie standard
error of the wean, is presented; also a tabulatlon of total
" ezzs, fertilized and unfertilized egps. Those eszs scored
ag deger.er‘étm or wdlggnosivle wre rot included in the

tabulatlon.
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