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HIS!OI.OOICAL S'roDIES ON 'l1·n!: 1•teaWUSl-1 OF 02Q-INDUCED 

S'l'~ILITY IN MICE . 

~-· 

Male mice, given D;f' 1n their drinking ~~r. ere incapable or 
producin..3 viable offnpr1ng. , ~s fr<.n females mated to such sterile 

' 

:r.ales 'JJV.)re ~xamir.ed u&~ ~t~rxiar~r hietolo£:1~ tachn1<i\1e>a. The dttta 
\ . 

clearly Je:nor.strate that the p\wiously obM-r~ pre-1lilplnntat1on death 
\ 

is due to tl".e failure or the epem to tcrt111ze. too egg. not to subse-

quent abnormal ~l~avat~e or tte fert1lu.ed e~. . . 
\ 

In stud1eu 1n which normal fe.lf;al.es we~ w.atoo to o2o-tl'Cated male 

mice, it hat\ been sho\20 that DtJ produces sterility in too 'nllles (1,2); 

hoMwar. the s1te of the d~e has not beert demom~trate-d. Sir...ce 

em.br1lOnic deSlth after 1:r.,.olantat1on did not increase 1n such females • 

claavesge s~a:;u embryoe were exnrnned. l8 to 72 hour:; art~r watir.g (3). 

Nest of th!-> embryos present 1n too ovlduots were either o~-cellad or • 

thou:~;h ~:itult~oelluln.r" • ware aboormal llnd der,M~rating; f"cw nonr..al 

enbryoa were round. These data did not indicate vihetht~r dev~lcpmental 

failure \>ltle due to failure _or thO nr;errn to fertilize the ~~ o1~ to a 

!'allure of the fertilized e;r~ to develop. "'he exper:i.r.Y.mt reported 

' ..... 

below utilized standard hl:t5tolo~1cal techniques to_ resolve th1G question. 

C57 Illc;"\le mice .fran. tha University of Call.fomia Concer Rese.:wch 

I..llboratory • 10 to 14 ~f:kG Old Qt the oor,!r.nin& of the t::Xper.L\Wnt t ~rc 

usOO.. 'n-J.s inbrOO etra1n lta0 ~n ~hewn to lx! :r.ore senn.1t1ve to ther_ 

atur111ty-producint; effect& of DaO than Swies strain rolctt• wbich are 

'· 

..... 

f 
' ·. l• 
! . 
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::Wldom bred (1). Eeeause C57 mnles are krlO\m to havo a h1rJ11nnate 

sterility, they were t&sted tor fertility b~:foro t:-.:a start or the 

exo,c:;erimat1t, and only those males which Bired tlV'O viable litters ~-ere 

U$cd. r.20 was .given at the cor~entrat1on of 30% by volu:r;c in the 

p-~ven 1.nsteti!i or D2o as drinldrv,; water. Cont.rol males, mated li.'Cekly • 

\.1ere maintained undor cond1tloru:J identical to . those or the oxper1.-nental 

an1rr.al6 except th:lt the:! drank H20 t~ghout the: eY.pcr1mcnt. All 

.females weN virgin Mas rn1ce 1 from Simonsen Labora~or1er .,~ Gilroy, 

California. 

Each male was ct4-,:d with 0 (ls.tor 3) fE5Z~al.es n1gh~ly ~ lO P.r~. · 1 

to 9 A.:•M• At four-hour intervale tl~ rcmnJ.es ~re examilwd for ·vaginal 

plu._~s. Thus the tiuu or copulation cwld oo entimated within tour hours·~ 

As females ""'N mated, th~y were ~'OOVed 4U1d other temaleo lfient placed 

1n tt'..e cage. FemaletJ ware a~riflced 12 to 16 t~ur$ after matin~"i• f...ome 

mated fe.malas \V-ere allo~d to go to term; their litters wre counted at 

birth. 

Oviducts were ~ved 1tj toto lind fixed in Bouin' s. ~l".oy ~re --
ernhedfie<l in paraffin, aeri.ally tJc.>etior..ed at 10 "'• and stained with 

hm.em&toxylin-eos1n. All scct1orl3 or each oviduct ~re ~1ned \>.1.th a. 

li~ht micl"'O:ooopo • Ulc"lUlific~.t.ions up to 640x WQI'O ueed. All slides '.\>ere 

codc-nurribe:red. 00 tr.at- the exp.nrinw.nter diil r.ct know wretoor tre et:z.es 

carne from a. control .ff:.!malct or one 1nated to a trouted male. ro.es.s were 

scor«i as "tert111:oo" 1r t'WC pronuclei wera~ obGorvaxi or 1f a uperm . 
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. meiotic uplrole 1001cated that etirl.ssion of the second polar body 'f1ClB 

se-cortl ~liotic rsp!.ndle was prc:zent in the ooplasm ar.d there \<JV.!l r.o 

evidence or aperm t>.ead or tail. Fracmentc·d azt::s and ttose in Hhioh 

The results ~ ::.ho'tm 1n l?:troire 1. P.y tlf;'O t>'eoko on o2o;, tt':O average 

r.urnbcr c..f f'crt1l13ed e[t?,tt h-:ld drop~ from 5.8 per far:Ul£ (pooled data 

for !'e.-nales rnatod with r.ontrol malea and troote<l :mr:~.lcll at ~reek zero) 

to 3.0 r.l€r female; after mal<m too been on D20 four '-:eekz, no fert1-
, ' 

l1zed err;tJ~S were obtained frali the mated females. A tt~'C-\'laJ r> .. ntllys1s 

of vnr1a.'1Ce wa.~ done on the <ini:.a (4). 'Tho CTCUP trentcd w1th D;tJ ~m.s 

td,~if1cantly different from the control group (Fl lilt • 8.5; p ~ .01). ' 
" 

':ttore ~s al~ a ayatt."ln.;l.tic ch~~ over the e1.1!·.ht->,Jeek t;~riod (Fa l:4 = 4.5; ~~ 
' t 

p .!. .01). and this cr .. vlf:e w:a.a a function Qf -woother the an:L."''Dls hr.d been 

trroted '.'f~th D20-1.o.~ the mterecticn l;(ltween trea~ent and time \'aS 

s1J:rnif1cm-It (Fg 44 • J.6; p $.. .05). Ta.">lo I contains the data on the 
. ' ' 

tlUr.lOOr e.rrl size of litters obtaincxi f'rccrJ those femalon which were 

allo~:ed to zo to term. l''rom a control ~veragc or· 7 .. 3 vlntle offspr!rtg 

per ter~rue, there ~ns a '1~rcaGe to 0.3 otfepr1ng ~r .famala after t1110 

wee k'3' treatment ani. to r.o otfopring · after throo l~-ee'J.:s or o2o. ac!rr.!n1$tra

ticn to tro m;'llas. 

· Ur.n1cr the conditions of th1s e.xper1ment. rs~m penetration usually 

occurred w1 thin 6 to 8 hours arter the females "'"'~re renewed from tr..e 

r.'lll.les. Tl'lU~. by collecting eggs l~ ·b:>ura nfter copulation, one CO".J.ld 

.. 



clearly inlicate that the failure of tt-.c D;?O-treatc~ m<'iles to produce 

viable offspring, u pr:w1oualy reported, wan du~ to the rauure of 

the spem to !'artillze the C&$ sr·Jd not to a !"allure or t~ su.bz0\1Uentt 

clevelcp:nent ot tho fertllizad em. 'fhC;~OO conclusiOns are supported 

'by c;ut~qusnt exa•Una.t1.on cr 630 living 0gF;o by pt~>"iSO contrn:st 

L'licro~op:;. 

Hi.stologiclll ntud;:; of the testC"a of ~20-tN-.nt&::l :Mle mice 1s in 

progr·ess; initial. obocrwtior~ u~e~t thflt a.cro:some format1on llLlY. be 

ducing sterility 1& ·not l-'J'lO~. f.utorad1.o-&"i~Ph1e studies of egq.s f"L"Cll 

fcmalca raa.U:d to D~0-t'r'0ated :r$les (in which the sparm are labelled ' 

isot~p1aally) ard electron. micro~copy or sperm: .f'l"Cm n2o-tre.:&ted males 
n 

az-a aloo in pror~ss in further attempts to pinpoint the site or 
action of. D20• 

ran Pratlc1 00() ------
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Table I 

'Ihl effect or 020 on the nuniber c:lnd size or litters obtained 
l 

from fem."'..lez rnnted to treated nw.le& 

# fe!r.ales • 
mated 28 a 5 6 3 8 2 7 8 

\ 

IJ f~·~!i.les 
littered· 25 s 5 l 0 Q. 0 0 2 

.. 
rJ viitole 
offspring "~06 4 52 18 2 0 0 0 0 7 

titrs9 
(\r~eka) 0 l 2 3 4 5 p 7 8· 

' 
( 020 ) ( H2o- ~ 

*~'l".e data from ffm'lalca w.ated to control males was poo.led with 

that fro:n females mated to trc.ated males at tice zero. 

:.. . 

f .. 

' .•. 
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t 'lhe data frcm females mated to control males were used in tt.$ analysis 
i 

of varioneo calculations. However, since the S..'lllplo size ror each *->Ilk 

W0-3 s:'ill• tt.,e data haw beeP pooled with that from t~le treated :na.les 
. ' 

at zero t.1J::).. •. 

Pig. l. 'Ihe effect or D20 on the JrJ."J,OOr or fertilized St_r~s obtEJ.ir:ed 

rrcm females mated to treated trl3.le3. 'n'le numbers of' fert111zed 

error of ~he rr10:m, is ~sente'd; also a tabulation of total 

ege;~, fertllize.'Cl nnd unfertillv..ed CfJ;\S• Those e;zs scored 

as dee;cr.erating cr uncl1~oeible ure r10t 1nclucloo 1n the · 

tabulation. 
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