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Oestrogen .. dependence of decidualization in some 
Myomorph rodents : basic endocrine mechanisms 

and their biologica! signifìcance 

l'utLA ltOSST C,\JlTO NI aud t: wnt;ro D ll:'-,\ _\f[ 

O~tmrtnll'trt of Tlu•rnp~>utirt~l ( 'ht•mi.,rv 

fn "' ' '' o•ral "twcies llf \l~nmorph rod<'nls iruplantalmn r·nn lot' olclayt•d 
1,,. a ,.,,U,'ltrr•·nt IM·t<llinn or l1y '>ilriuuA t' '<fh'rir.wutal proe t•dun~ll . Furtlrrr
lll lon•. it bttb ht>t>ll ,..!wwn that th is dt·la~ i<~ tlm· Lo a I'"''P""'' tnenl of Lht• .-t!

t• retion uf " nidatur y » ot·slrogl'tl du ring tbc lutPal ph:tsP. Thl'SP phcnoml'un 

- lact ationul dt·loy and orl'ltrQgf'n-dt>fl!'ntlrn<·c ,.J' impl antatinn - ltuve 

lwc•n '''' IWali•t lly discu":o•·tl in .~t:n·ru l n:vit'\\ parwrs (Ctll' ltRJF:R , li) J.;; : 1950 ~ 

f;Ol:'IUIIBR & 13ACJ.ESSE. 1955: 1..\Nr\E:"\C 8. :\fAYt:R. }().)5 ~ Ù IA..\Il40N, 1938: 
f l){l() ; \1A YF.Et, l 1):)1)a; l ():)Ofl ; [flfi()u; l lJoOb; 11103 ; ~UEI.ES"<Y \K, I'JhQ; 
-\ IIEL.F:R"VY\X & "ll..UCf' lt. 19h(): 19(l3: ' trTTING t'({ ~1EY I,; R, !l)h3: l'!.Y· 

•. uovos. 1<>1)5; lCJoia: LtJ67b: L%8: D EANESl,Y . l%o: DE Fr-:o. 1967). 

Thf' prt>wt·n t paper rt ·prl.'iWnls an attPmpl to l'lucidate o;;nrne puiuts whit~h 

do nn t enw rge r lt•nrly fro m prt>.,-ious llis<:nt~siun f'. Tllf'rdnrt·. wr· ~hall ~ivc 

n nly a brii'{' ~umcnary nf tlu~ data <'Onec·rning l bu~c· intrructiunH betwc·en 

p rogeHt•1gen .md orstrogt•n whit·h lt•tul tu nidatinn (•) . .\l'o uwntion "ili be 

tuadt• nf the hnrmonul l'unJitions pr•·vai ling u ftr-r niclation or !-i lli'CC'S"ful 

tndu r·t inn uf' dccidualizat.ion hy menn:~ of arlificiu l "' tirnuli. Tn facl, 1t appl·ars 

o·lc•arly thul l,oth progt>stogcns and oestrugrus a re- rtPr·cssury in urd1·r to 
•·-. tal,liz;h optimal•·omlitinns in thf' lullf' r phasP. 'rhe cli:'c·nsi'Hin wd l lw limit cd 

In t lw ltormona l halaJH!t' cluring tbe pe!'Ìt~t l bf•twet'n •J•'slrull :wcl implan-
1 ation. with<1u t r•·fì~rcm•t• w t Ile ro·llu lar an d moleru lar c·hunet•s t rig~t·rcd 

11r (H'rtu i.tt('(J by tue bormonc~s . Fi n nlly , .lelayf'd implanto riun anu Of'lltro

.!I'U·•l••twndt>nCP .,f imvlautaliun \\ili ltt! di~!cusse•J in r!'iutiun-.hip tu tht• Ilio
logica l rharnrtf'rill tics nl' 'th11 s pt>cil's involv<>d. 

l") For 1his rea~on. oruun(ll rf'i'<'rences ,~,n be llbt'rl -.puriugly 111 thi~ unù the t" o lr,Uow
u~ ,,.,·ltlm!!. ' ' hich rt'pre~ent a bril'f t'XI'erp t ot l he rC'·io•\\ ~ m••ul innt'Li in lhe ••t•cninll pu-

• 111.\(l\(lb. 

'""· l 1 •• ..;utH·r. Smula ll~tò!l l S. tu;-r::L 



Uelll\l'd llllfllan/(1/111/l . - l>t-l;,, ,.cl uuplaJtlatwu tal..··~ phw,· Ìlt "'' '"·r.d 
mammalwn 1-J•f·rH·, IH' I11 11f!ÌIIg t11 diH't·n·nt ta.ldlllOillll' ~r""l" · llown t' l . 

tl1• a\ailnltlt• data 1ndu·at•· t ltat a \:tflt'l~ of plt~·hl lui!Ì«·altrtn·ltunl<"m• l· 

tn\llht·d (CANI\ E'\t .. ]1.}(1(): E'\IIEU .'i. J()h:~: Lh: ANb~l.). I 1Jhl1) . \\ ,. 11 1'1 ' Ìlll•·· 

n·'-lf·d h<·rt· 111 tlw hH·tal lllll<d ddu~ <l],,_, .r, •·d 111 l\1~ IIIIHtrph rud,·ut,. '' 111'11 

allllllal,. ovttllltt· aud mat•· 111 tlw po8t-partum JWriod . Althouglt tl1i-. ha:,: lw•·lo 

n !t"-<' n t•d 111 ,,., t•ral bJW<' I<'•. u<·arh a Il ~' "Lrmat w analy._, .... ha' .. J, alt ''i tlt 
l H horn l o n ra t" aud Ul j,., .. 

l u lht· ili YPar ... "'·hi..lt ha\,. Pln p s<· tl •ÌIIt'<' tlw hr,.t publwatiult" •1l t l11 

Frt·ncJ, iliulo f.('i ~ t I.ATA'-'TI ( t)llnlt' d !,~ MAYJW. 19.it)/J). ,.w,eml fal't' h:11o· 

lot'"ll hnuh ··-- t ai,Ji ... IH·d . lmplmtlation ea11 lw tlt •la~t ·d tl!ll uni~ j,,· lartatllllt 

l1111 al"" h~ llll'an;. uf' ,·ariuu" ' '"Jicri nwnt al jJrtH·t·durt•t< : o) •·a rh "' arit·l' lllll l\ 

folln\H'd l·~ p ro;.:,.,. ~t· rtiiW l rt·a ltnt·nt. ur lr.tns f•· r of hlastiii'Y~h· in t o '" an•·• -

toml 'l.t'd. prtlj!<'>'IPrnll< -tn•alo·d auÌ 111 al>o: /1) ~~ ~ pop!t -.st'l' ll>lll\ foll•"" 'd l" 
tn·ntnwnt \\Ìtlt probr tin or prug••'-'•· r ont·. 111 lo~ autot r .tt-plantattttll of tl1• 

pituiLa•·~ : r) admini-.traiÌ<III of' :.mali du!-t' "' of' nn li -J..I:-1 !< t'rUm ( lar~· · r du-.,., 

inlt·rrupt prq!llant·~ ) : d) aÒJJillll"l ration nf i'\'Ulltt·tll' progl'i>llll!r-ll t- . J'r<':-<11· 

mnloly J,loek iug t h•· ro>lo·al't· nf FS li autl nr LH : l') l ff' él l ll lf'lll '' itlt n•·urn

lt-pllt':- ,:ud1 a ~:- pht'llotiliuziu•· rl•·rh n lÌ\,., an d H <tU\\ olhu nlkaJ., jd,.: .fl Jil',.. 
~11anr~ Ì11 pro·puht•rcJI anÌ111al,. in "lti<· lt o\ubtiull atHI m;~tin~ aro· pr.,,.,J.., ·d 

J ,~ gnnadotrophtu~ : ;.:) 'ariou::- kiud l" ul ,.,, ,.. ...... . 

Tlio•r•· ;,. a111plt• ,., ido•IH' t· tlt al luctation iHtd \artuu;. ' ' 'JI''I' liUt'lll;d prt~

rt•dur. ·,.. :t l' l tl1roul!l1 a ~Ìll!!k ltll'l'hau Ì;,m. i .o · .. t Ili' hwk of a11 o•·HLro:r••IJ plta._,. 

duriug: prop:t·-.tutiou. di ... tinrl l'rn111 tltat 111' t Ili' prt•\ Ì•Hh on:tru• pt•rincl. TI ... 

prt• t•t•dut•t;. li~o. to·tl ul111\ t · J-,11'"' !101\ tl1i ,. n·,..ulr Cali l w nbtauJt·d 111 widt·h 
diflo•ring t·nnditiuw-. rang•u!! ltolll a di~t · o l (' ttlllflll ttl tlw ;.1t•ru11l IJurnJ"II ' • 

admini:..lo'rc·d 111 01 arÌI't'IIIIIIÌz•·d ani111~t1 ... l•• t·loang•·:- ol' tlll' l!"uadntroplttt ' 

ac·tJ\ i t~ ul llll' pitullllr~. In ftu·l. ptlllllan auttllran .. l'lalltottiou ur trt'UIIllt' lll 

"ti h trauquill:t,rr;.. lt·a.t 111 n prt·dnlllÌIIHilt'l' o l' prular llll :-.t\(' 1'<'1 iu11 an d a n ~ dt~t · · 

tlllll of ntlll'r ;.!Oil<ldntrilph it· '11'11'-ÌlÌt '"· 

Tltn•t• pn11l1.;- II IUI-l ht· l'tn·,.,.ed IH·rt ·. FJr:-.1. sum t· of tlw d uta prt 'llt'HI•·tl 

b~ P :-'\ CIICIYII-- (19h2) aud h~ 'MrTIIREHt. t.'!. H t ' t'<l\1::11 (l9:ih: 1%11) iutlit·at•· 

thnt th•·r•· exi~t IHirdo·rliu•• C<HIIIitiom. iu whi•·lt loutlt ur;:tl'l'~"ll" aud Jlrtl f.!l ' · 

SlO!-(<' IL" aro• Jll't'M' Ill iu stnnll awuuutr-. aud implan tat inn dtH·:- 11111 tak•· pht• ~• . 

h M'f'lllr- tlt a t , in tlt(·s•· ronditions, t•itlwr tlw atlntiui>'tl'liiÌon of additiomtl 

oe~:otrogeu or tlw adtnini~trati<lll of adtlitional prol.tf'" lu,_:• ·n can lt·ad tu in1 · 

Jllautatiuu. S t·<·ond . i t <I)IJWari'\ that bla!' l•H·~ ,.,,.. l'ttll Mlf\'Ì\ t ' fo r a certauo 

}ll'riud nf t inw in tltt· ab,.c·n•·•· nf ho l h prHgt•,.,t<o~f'll!- an d li t'!> l rogrn,. (CA.NI

" ENC & LAFFAJll;n t>. 19:ii: WF:TTI I\l'l'' 8.. G1lEF.N\\Ain, 196U). Oh,iou-:1~. 

in thi" ra!-1' th•• aJm ini,.t ratinu nf tll'i'lrngt' ll al!Hw t' annoi lt·aJ t n implanta

tiun. Finally. il ha~ IH•t•n s ltnwu th at llla!'lllt'~!;l!> t•xpu~t·d i11 u1Protn1ht· action 

of tl t'!'tm~eu and tlwn tran .. f<'rrPd lo ti••· utt•ru~ uf p rng!';:tr·rout·- trea tt·d 

· '"'' / xl "'" ' '" .... ,,,,.,,, ( 11111111 5, lt> i ·l ~l. 
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auimaJs can implant n nly iJ the acceptnr is alsn treatcd \\Ìth oestmgen ( P SY· 

CIIOYOS, 196l). 1' h is inclicatm; tbat the c•xposurc c,f tlw progestational .-n tifi· 
rnctrium to ocstrogcn Ì:! the c·ritical factor l'or impluutution, or nt lr ast that 
it is much more impurtant tbau tbe expos urn of the blas tocyst s. 

The .~P~fllllnce nf rhanges in utPrine sen.~itil • it__y . - Tht> attì'mpts Lo rrron 

<.~ruct c' ndoc:rioe seq\wncrs ha,·e shown that in tì' ructionl> h etwPc:n cli(frrl'o 1 lwr· 

IIHHlrs t·an ta kr p lac~> IH'C'Ord ing to characteri l! t ic clipha~<ic pattf•rns. Por c•xam· 

plt.:. tbc aJ mini;; tr:Hiou ,,f progc:s tt'rnne tu cwstrogrn -primt>d femalr guinea-pigs 

lo·ads to a m a rkc:rl fa ri litation of oes trus lwba' io u r. followr ò by a prnlòngNI 

rwrio!l of refracturim'ìll! (Zuc:KER, 1961); l<l68; l.. ccKER & Gov, 196ì) (•). 
\n analn~ous mudt·l is val irl in tht: easf' uf ut'ti l rogt·n-progestol(t~u iut<'· 

ructiom; clurin~ progrnv idity in lhe ral , t·xc:t•pt tlwt thP relative rolPR uf th1• 

l wu hormom•s nn• rf"Vl' rsc·t! . Thc drvelopnwnt nf a hi~h !t-vc· l of emlonwtrinl 

· •·••s itivity tu dt·c• idtlf)~t·n ic stinmli has hrt·n "'howu lo tlrpend un thrl"l' di

· liiH'l pheuo rueua: n) nt•M trogen priming during tlw fnUicular pha::w ••ntl ing 

.11 nvulation: b) ··xpnsur•· tv prngestog:cn : r) .ulclitin n:d o>~posu re to lll',tmgl·n. 

Furtht>rmorf'. tllf' nwrkt•d iu•·rPa~o~ in ·t·n~it i ' i tv Jtrfl\ uk.e.J hy L hl' <Hidit iona l 

,, .... trogc·n is foll•n\l•d h v a ~ l att· nf completi' r••fra(•tnrinPss. On the 11tlwr 

h:tud. a prnlnngn l p•·rit~t l uf ltl\\ -lt>\' 1'1 ,..<' 111:\Ì lÌ \ ity w tlf'ciflungrnic ·'' im1di 

.·a n be uhtaint•d ''' il h t il t• atlminis tration of lll'tlgc·t4tl'r•lll l' t o O\ ari r t'tomized 

.tnimals . lt is :w•~eptrtl that this ph•·nurnPI'WII ••xpluins the extentiNl luw

lt•vf' l sensitivity t~hl!t: r vc•d in luetating :tnimuls . This pic tun• must lw t'•lln · 

plc•tf'd l.y taking into Ut~Co,aut another w.· ll-krwwn lirnitiug condition - i.e ., 

·' hi~h srusi tivity ll'vf' l c·annot L•· obtaùwd if tlw intc·n·a l bt>twPen tlw t'll fl 

tt f the foiJic uJar phusc a nd tJH' app)ication of t l rcicllJP~I'IIÌC ~ lÌmuli is ttJO shurt . 

l t a ppcars nn w llaat this genera i mudt•l l'U n •·xpluiu u host of l"fili l ru

' t·n.ra1 t lata. pnn iJf'tl 1 ha t the foUowio~ fa,·ts arr tuken in to accnunt. Fin. t. 

t h<' ,.ff,•cti\l'nl'l'S n f r!Pcitluu!!enie ~timoli . !Ioth natura ! a nd arti fìcia l. j .. fnt 

l'rom bt•ing nn ifn rm (~->ef', ···~· · KRAlCEII & S tii·! L E!'i'YAK. l%8: 1959: De 
FEo. J903b: ftNN. l llfl5). Cf'rtain types llf ~ timuli. t' .L{ .. t rauma. c•un indn1·t• 

ol•·riduali7.a tiuu '" l ~t• n d ti• l1·w·l uf ~wns i ti vi t y is , ... (( lll'low that rt't (ll i r•·tl 

l'or •Jvoi mplantatiu n ( **) . On the other han d mnl'<' ,~t·lm·t iv1· !l ti muli , sut:h al'! 

the his taminP·rdt•asing :wd (Hilihi~1amint> ''"lllf'OIIIlrl py rathiazim• ( KR .\II ~ e:n 

l ') Tbe lth0\1.' tlnrn .trr ]l l\t'll tt~ a rl'p re>centulht• ,.,.itnpll' uf a •lipha.•ic ~"'l''"""" 111 ,. 

•lilft"r rut .uea of rndoC"r in r phv~ioiO~otY· lt -houJd Ile o•• u rh•tAÌ.tNI. hn"~'' r r. rh a t .1 p h11 "'" ••l 
r••traraortnrs;. mr~r the pl'uk of ro•<"rpthity inolu•· .. •l lo~ pr•>l(f',.t("rllu e ha!' uor lw,.n foun tl in 

\lvonovrph ~peeies (rut : \\ 11>\ L ~!N .~ ~~K ''" ""· i'JII'l: l. t< .... t,ll. 11)117 : monuoliuu !.!t"rtnl : 
h. a F. li 'l <'~< Zu· ... .En.. 19611). 

1 .. ) To ,ome t'Hent. t hi• lo•·k ,,f ·r~ci6rity rnn 1,.. l'' l'l uitt•cl for the 'luaoLÌiutt,,. 1"111· 

uu o1Ì11n of ~l'n ~i ti vi ty i<'vo•ls. ntiii(IIIIC l'rom thu~t> 1dti1·h do uur ..tliow unpla ntotiutl Il> thuwP 
ult>t•rvt"tl for a hri,•t' pi'rlf"l .,f limr. upnn 1't1onp le t iun nf " " upiÌIIHtl fwrrnunal •~''l"l'nrr. 



1.\ "'llf l l~'' \h . l 11.i :ì. l ll"t11 · .._Ili l l~'' \h t\ " Il \H~ 1, J111d l l l' liti l ot \ lt J, 
llll · III·IIUIII II '" IIJl~. rii'JWIIIIIII!( 1111 \1 JwJI11 r 111 llld tl.t Il t' \cl•l • il Jo \d 111 "1 ' 11•1 

ti\11\ I'IIIIIJlallltJo \\ltJa 111da111111 

\1111tl11'1 l' llllll'lt\1'1',.; \ r' lllll'l ' l' ll• tlu rluul.lt d, • .., .. ,.t.ll lotll lll'l\\l't ' ll tlw 1• 

,_uJI, ul I''J"'IIIIWIII• 1111 IIIIJtl.llllilllllll a11d thot•t od t''\.jll'l'llllt'lll• 11•1111-! :1111· 

lu·ud dt•f'i dw•l-!t' lllt' !'limul1. 1111111111..,h , !'1111'1' th•• dlt•tll\t'lli'•" "f'tl••tldwt;.:••Hi • 

•l11111tl1 \ :&ru·· 11 l• • u:-\ lu untl,•r .. taud "Il\ c·c•rlilll l lu•rutun .tl .. ,,,,, ~ all"" 

•l• ·•· i;lualll:tlmll . lttll 11111 iutjdlllllalittu. \ uo '' r,.. ..... tl11 , holrottll'rl•lll' tlljdlot• ll 

p alto·nl pru\ ul.·rllt\ an IIJ•Iima ll ounuunul .,,.,JIII'Ilt o é!l'tlllllll • lur tl1• uppot•ll 

l \ }10 ol dt•.,III'IIIIÌII Io. lf J,J,i .. lotl'~•l• llt t ' ('1'1 '"1'111 111 !111 lllt•rtl• t ltt Jtl'ltt'l' " ol 

II IIJ•Iillllilltoll l• .. ,. , 111 rtlf•llou i l . uul 11 lwu •• tppruprtal • o o•utlttll•ll• :lf• oro •· 

lt •d \11 >-llt'll ;.:tHtr.lllll t llf'l ' l,llt'' \ 1 111'11 1!11 dt•t•IIIIIO:,.!i ' llll ' ..,1111111111-. lllll•l J,. 

<lpJtlll•:lle·d lt1 Ilo; · t'Xjtt' rtllll'lllll l· 1 o·11 if oplllu.d 1 11111IIIHtll• ,tr• o· n·.Jit •d 

llwro· 1" ., ltt~l1 ri-.l o l nu>. -.1 11 ;.: 1 !t e· p••nk o l III:I~Ìlll:d "''11:-Ì 111 11 1 

' l ' ltt• lac·l tl1at a lo\\·1.-"·1 rrulnnwtriul ..,,. 11 ,.,111111\ 111 llw nJ,,... ·nc ·• "' '" 

"'''"~c·11 r·au IHI\• a luul! duraltlllt . ,,ttilt· .1 hi:rlt-ln··l ... , . II , ÌIIIIII ll1•l • (cq .t 

-.l11rr1 jll'rtttd ul llltW. <·d-.n "'lclu111~ t li" tlal.t nn ,.ut·r•c·"" ,. clo ·c· uluiiiiHII·• 

(dc·rrdrlllfiii',Miffl•.•rf•ttf lh• l· rcru·h .tu t hur .. ) ( .. ,., _ ; .;.: : Jl~rl\11\\1 ~ (,HFJ-'\1 

JIJI 7: l\.1111 & Uo t \HU. l 1lil) . 'I Jw .. , 1• ''-1111• o·au j,,. •llllllll<trllt ·tl a• 1••11•"' ': 
11111r• Ilo 111 11111 ~·· 1wr:tll•111 ul cl• ·c ro l 11n111Ut.1 1 <Ut 111' nbt.lln•·cl clurllt~ il l!" o•n 

lur••nl piea-. .. (nat ural or nr1dw1.tl} if' cw• t.ru;.:t 'll i-. at ..... ut 11l11lo """ ''"'' !!''"' · 
ratwrt C' tlll lt• ulrlalllc•d d ot·,.Lr"f!' ' " l• ~•·c·rc•lo•ol ur :llllltllll'lt•rnl ( 0

) 

A li t lwcloln tlwl \\l'llllll' ll ll'lltiunr·d uncll'a•li•·uhtrh tlwclo·,,•loprut·nlof 

t' l1tlon11' l rw l .,,.11..,111 1 1 t' a l ' nnou-. 111 l •·n n 1-. il f t e·r ti w o·tul n l l l te · l u llwulu r pl111"' . 

1':1111\c' ll lw '''l'laiw·ol lt~ 1111· ' ' ' "'" '''11~1 u-.urg1· rnotlt·l prupo:-e•d l11 Slwlc·~ll\Hl 

( JOII'\,.11'\ t\ <.;IILI.I.,,, '"· Jll:)ll ..;Ili· l t'-'' \l-.. i<l:i1l: Jllhll: "tll Il'"' \h l\ 

""AIII·. u l'llttl: J'lld: "'""' """ \1\. "11\ll:t·H & lv11 "'"'11. 1111, '{). Tlt~
Hinol• l l"'" tu l••••· :1 tutal ur ltt ·.cr l ~ttal tnt• rrupttc•l ttl cw-.lrll:.! t'll .. ,, n 11111 

all•·r 1lu• c·ucl ul tl1•· fniJiclllnr pha .. c· . nud ~~ n ·-.nlllj'ltull ul t<lll'h .... , r1'!11111 al .t 

lllllt 11hi..Jt clcJ'I' Iltl-. frulli 1111' f'ji\,Ìoln!,!H,l l I'CIUIIillltll .. nf 1111 IIIÌ III<il • 

' ( ftt • llt ''\1 •I'C'llllll l\ ili dt-.('11>-.. 1-Uilll' rl <tlH t>n t'::\jli'rl llli ' IIIHI dt'l'ldu:dlzalloll 

\dridt nr•· iu ~Prwrnl ilt!rt•c·nll' ttl '' rth thi .. intt•rpn•talHIII. ltut :-t ili ,, . .," 

c11w 1"11111 unclo·c•ic lc·d. Tlw,_,. rlat<l ' '""'"'" tl.nt th• n ·intflltlurllllll 1~{ fll'·''"'ll.''" 
1111 thf' tlu,· lu•fim• tlll' llflflli/'(/tinll ~~t d.•r·iduopl'llir .'timuf, ru 11 l••wl tiJ" hip.lt .~,. ,,,, . 

'"''' 111 tl~t·:.t ,,,,ufi 111 ,.,,IJu' ,,,,., n.fil'l ,,,, ,.mf r~( tlu .fl;//,·u/•11 t•fw,t·. flrt•
nd,·d tlutl 11 minimum ;,,,.,n/ 1' r•' SJWI'It•J . On t/w nth••r lw111l. wll!•n 11 Jlltflt-

( •) tlllt tuulrr-t.uul.1ltl" "" qtllttll t u the• rult •· rt-t>rr•l'lltt'll h1 1111 ultlrnltHII uf .. ~, 11 

rltrrntuu .. uupl.tutottiiU"' 111 pn•JH'- lt'nuw ln•a.h•tl rub· ),, lllf?'..Jfl .. ut lfu n1 (tutt~iUirruu·) utt ... lrn;!t•tl 

t rrutu.,·nh l11 1!11• t'ii•C', th l" unlr.-.oll•tl huru ''"'" 11111 undt-r~u th•• clcJih•t•ll t•hunj:t' iu ~•·n·i
th Il ~. 'l lw rl'lll'\\l'tl ad11ttni•tru1111n 11l tll'•lrttj:l or .ti u lall'r lornt· a IIm" IIIIJ'I.IIltotlottn tu tul..t• 

pln;•t• Ìtt nrc'L"• "lurh lui\ e no l t•mttplo INI Ilio ' ~i'I J'II'IIt'l' "l' 111 tltl' 1"""1 ut' 1 t•frnrturiru.••t-. 
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cnlar temporal relationship ù used, vanous patterns o.f oestrogen .secretion cr&n 
ll•ad to a high level o.f sensitivity on day 4, but not at a later t ime. 

lnteractions between ty pe of OllStrogen trca.tment and temporal Jactors. Yo
Cl!IM & DE FEo (1963) bave shown that the daily administration of 2 mg of 
progesterone anJ l (J.g of oestrone, started at the ti me of ovariectomy on the 
day after vagina! kcratinization, allowcd tbc devdopment of a high sensitiv ity 
to deciduogcnic stimuli on day 4 of the treatment. 'l'raumatization on day 3 
was much less eiTrctive, while traurnati.,ation ou day 5 was totally inelfective. 
Yoc..:JUM & DE FEo (1963) postulated a t that time tbat the high sew;itiv ity 
fo und on day 4 after a continuous oestrogen treatment made it unnecessary 
to postulate an oestrogen surge . The samc authors fouud that, when the 
u teri were traumatized nn day 5 or later , trca tments with oestrog1•n for 
more than one day before the application of Lhe s timulus prevented deci
.l uali;~,atiun (YocHIM & DE FEo, 1963; DE FEo, 1967). Ohviously, this f:ìmling 
•·xcluded any " eontinuous oestrogen secrction bypothcsis •1 as a possible 
t>xplanation for a delayed peak of S('nsitivity, P.g ., during lactat io o. 

Th is prohlnn was reexaminP<l in ou r lahora tory in investigations on 
t h t' intt~ractions h••twern various types of pr•:trauma oestrvgen treatments 
aud tt'm poral factors (Rossi CARTONI & BIGNA~\11 , 1966). So me eritical data 
art• reported in Fig. l. 'l'he blac;k bar to Lhe left of the graph shows the avcrage 
weigbt of decidualized uterine homs in intact rats traumatized on day 4 of 
psru tlopregnancy an d sacri6ced 96 hours later (•). The other hars regard 
gruups of animals ovariectomized about 2 weeks before Lhe bcginnin g of 
the horrnonal treatments, which are iodicated in Table l. A U animals re
ceived t he sa me ty pe of priming and t he same oesn-ogen-prog,~sterone com
b ination from traurnatization to autopsy. 

The centrai group of bars (B) refcrs to a set of tcmporal relationships 
-;.irnilar to that existing in intact pseudo pregnant animals when the perioci 
uf maximal seusiti vi t y ·is cxploitcd . In fact, progcsterone administration 
was 8tartt• rl on the Jay after t be firs t a ppearance of complete vagina! k~ra

tin ization (**), and the uteri wcre traurnatized on dw <~th day of tbe arti
Jicial luteal phase. Clearly, either a contÌ'nU'O"tJS oestrogen treatment during 
the artificial luteal phase (with t>qual rloses or i n crPa~ing dnses) or a single 

(*) Day O - Day of vagina! keratinization. 
Day l First day with leucocyte smear. 

{ **) When deaJing witb a long-acting oestrogen su eh ns oestradiol benzoate i t is neces
S<try to speak in terms of " lirst appearance of complete vagina.! keratiniza tion », rather t han 
in terms of « vap;inal kcratiuization n per se . In thc at.seuce of a subsequcnt pro!(esterone 
trt'atmeut two injection of O. 75 [J.g of oest radiol beuzoate <·an indt~CP. a long-las tinl!; vagina l 
·w~trus in ovariectomized an imnls. In the case nf the group~ ~hown in Fig-. 1, the keratini

/..tlion was terminated after d ilfercnt av.,rage time intervals. depending un t.be day in whi1·h 
the proe;estP.rone treatment was s tartcrl . 
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lrt'.atuwnt l H I1111Jr:- IH•for.- lraumatÌ1.111iun mduc:c·d a hil!l ' In ..1 ul t>en;;i
IÌ\ÌI\ lo tlw dt>riduu~euie stimulu:-.. Tbt• l•ur:- tu tlll' lelt (A) (' (ITrc:bpund 

Ili group" ot arumal., traumattzt•cl tcm Pari~. 1. c: •• -;-~ huur ... a lt l'r tlw flr,.l 

al' l" 'a ruuc..- uf 'UlfÌIIal k1·raLÌtlÌzatiou . Thes~> gruup~ !il,owt•d 11 uuifonu lal'k 

uf St'n:.i ti\ it\. Tl11· har~ lo tL•· n~ht (C) c·orrl'spnncl tu an iut f'na1 u f almut 

l•i~ot. l. 

o 

OE5T RADIOL 1 
BENZOATE 

( PRE TRAIJMA) 

1 
NOI< 
OV> 

D o.2)J11 x 3 
E:ZJ 0,1 0,2 ,O,L 

m o.e (1. ) 

1 t j 

c 

Deciòual1zatiou in ovnr11:rtornized rnl" : inttraction- Ot'l\\ eeu l) \ ' urio n~ t ype• 
o( prt·lrauma or~trogru treatmcut (l , 2. 3); ond 11) \ oriou• trrnporal rt'lution
shiJJF IJrt.,.eeu fullinùar plllll'l'· lntl'nl phnol', und pretrnumo oe~lrnf!;eu trrutmrul 
(A. B. C). Fur tlw schrdulr• of Jtorrunnal trenllnl'nt ~t'l' Talll t l. Tht• llun. jrÌ\1' 

thr meuu wei~tht of truurnatized horuo (iu m~t) SL The ulu r l.. bar tu tb(' left 
('on 0"•) rorrc~pund~ to u 1"''"'1' of intarL Jl'f'udoprrJ:nnnl rul ' traunoutized 011 

Da~ 4 and ~ncrifito>ol uu l>ny U. Tht' 11ther Illiri' currr•puud tn l<'"" P!' of' (ovnrit>c·· 
tumiztJd rmimalo . htr a drMniptiou uf' Lhe rebuiL• ~.,., LèJol. (Mudilìerl l'rom Tnuh· l 
iu Ro~~ • CARTII"<I ,~ Bu.'\A MI . 1%11). 

J 20 bours 1Jf'tWct•n tL< · firs l uppc•arau<'l' of va~iual kc·ratinization aud trau 

matization. :\t• dl'cidualizatiou wa, fouuJ in tlw two gruup>- ,,itl1 contmuuu' 

•) t•s trog•·n trealmenL whilr animai;, with a siugl,, trt"al uwnt lwfon· l r auma

t izatiuu w t·rt· maximalh sPnsilÌ\'1'. Th1· latter rrs ult wa:- C'uulirtnl'd b~ o t hn 

rxp('rirnrnts r t> purted in t lw ~;a m1· papt>r (TaLI1• 2 Ì11 Ho::. ;, t CARTONI & l:h 

CNAMJ, J 966). E ither in tht' a l'"''n re of a p rf'\ io ur,; follic: ul,. r pha~;e, ur with 
an iotl'r\ al lwtwt•t•u fullicular phast· a nd traumntization IODf!l'r than that of 

t·(mdition B il luFtrat•·Ù al•oH·, uni~ !-ingl" Ol',. t rogen trc·atmcnt:. ou tlw da~ 

IJrforr tra uma ti zatiun ulluwed t Ili' dt•\ du p mt>ul of a hil-(h cudomclrilll st'nl'i

tivity . 
TIJI' fact that a •·ontinuuu;; pn··t rauma ot•strogc•u trt>a t uwnt nllo",. 

Ùf'cidua lizalion , h ut IJIII~ with a part iru lar l<•m poral rrlatioush ip. lwcamc• 

t'\ en nuJrt• C\ idrnt wht•u oes trarliol and oestradiol IJI'nzuatc· 'o\t'fl' rom pan•d 

(DE LUCA.. 1%9). 

Auu. 1•1 .<;"JI" Scwilu I I!IH!H S. 1117 · 121. 
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Tlw ~~ ~· ul an '"'"'tr·u~t·u "ir h ·" lwrl•·r dttral 11111 ~>l' <H' l i111r ( 11 1111-P ... tt•rtlwd 

on·tradrul ) lo·ad .... ollwr Lhlltl!"' lw1111! o•tplll l. In a lt•fll.!l lwuinu of tlll' n·al inlt'l · 

\al hl'l\\l' t·fl tlw ••nel ol tlw lullwubr pltu"' u 11 d l rall rll al r:t<tllun . lu l'ad 
:-c·l~t·tl ul t· H. '' ltic·h lt•ad ... tu an HJ'IÌillal :-.t'Ili-Ili\''' i11 11 11' o·a,_,. 111' tl11· lwll 

zualt· do·ri,ull\t '. tlid 11111 allo\\ clo·C'iclualrz;tiHIII 111 Iii<' c·a,..o· ol uo •'-tru dw l 

( F1;..:. :! a11tl T a J, J,. 2). !'--t•ltt·tlnlo \ •·urr•·•l'ttlldl'd. !Il l h o , . ., ,.., . .,r 1 li t' lwiiZtt:.JI • 

D \JL THAf 

l 

' j 

l 

A 8 D E 

IJ<'ddua1izn riuu j" U\tlfiC' 4'turui;r,(' d rut ... t!t\ c'U duih ot .... tru~.-u uucl pru ~t·--tt<ruru 

lrt·utntt'lll lu,_ l\, l't'tl t ho• l'ttd ul 1he f<Jllontlao· pha-t• atul lr:turtaalÌJ:tltull '1111' Il•• 

uf ttt·-.trul!l'll• "itlt dilh·rt•ul t.lur.tltt•u ral ul'tiuu la·d lo t•lntt t/o!''' in tlw ttpluu , ol 

l c attpOl'il l relation; hip'. l•ur thr "rlwdnll'• uf hunuo11ul trl'al llu'tt l " 'l' l nloll· ~ 

TI"' bar' l!i'l' tiH· tiii'U il "ril!hl nl tranwo t i.r.l'd lwrn• (tn 1111!) SI Il rum !11 

Lt 1 ,\, l'.lh'IJ. 

111 a ro·al llllt•n ul lwt\ll' t'tl ft)lli«·nlur ph a .. 1• auol lra ttr ttall/.all"ll '"" !'l t11 rt lur 

a 1'- ll l't 'l'""'rul iudu 1·1iun ,,r· cl~·•· id uulizatlorL Tl11· ,.;uuo· t·un1lltwrt all"'" 'll 11 

lair d··~n .,. of d t't'irltwli:r.atinrt iu tlw e:t"l' of Ol'"tratliol. 'l'ht· la t,,.,. ~!Il' ,. 'ti li 
la f' lll· r n·,.. ult~» wlwn tlw primill g.! wa:< prolon~t·Ù (.sclll'dul•· D). i.t· .. t ht· tn·ut -

1111' 111 ;.. tarted a;. in f·uuditioll B and t•·ru1Ìn<tll·d a• in t•ouditloll .\ . Fiuulh . 

a furtl11·r prolongation of thr l reatlllt'lll lt·d lo a tlt-clirll' uf ~-t• rt ;..i ti' it' 1'\t'll 

witlt tlw sl1nrt-ac ting hnrmorw, oli\ iou~ly h~·cau ,;c· traumatiza l io u Cj.llllt ' 

u~aru tnn f' ln,..t· tn tlw e11d of tlw folli< •ular plr uM· (,.,o· ll!' tlnh· 1·:). 
Tht· a lott\ l' data dr mo11s trat•· tir a t t ho• ~~ ~~· of a ett lrtillui)U:< lll'~'>l l'l>j!<'tt 

lrt'il llll t>UI during Llw arti{ìt·ial lutt'a l l'llil!'t' impn;ws '- lrrC'l t emporal lir11it,.. 

Tiri -. rau IH'Il f· xplain \\11~ prt' \Ìou;.. Ìll\{'s ligutpr,., l'ouud that !'urh lr'Pa l 

lllt ' lll~ ro•cltll't'd t Ili' t' IHlnnwtrial ,..,. 11 !:-ÌI i,-ilv lwlo" tlw J,., t'l olttaÌIIt'd 11 itl1 

progf's lf'rorw alo n i' (r.g.: HOTHCIIJI,U & i\h-. YEH. IY42 : CZYBA & l>PnOI:-. 

]QhS). Evidc•n <·r· in fa,our of au IH'!i trugt ·u-pro~<'~< logf'n syr~ rq~ism WHI" 

l'Hl!<' l'l~ >-Ou!!ltt fnr h) mrall >- nf t•xprrimt·nh in "hiclt hntlt hormonr" " e ro · 

gi\·1·11 lwfort• tratunatiza tion. Ont• -;nclt t y pit·al 1''-Pt• rinwnt \\:l i- fll' r fnrnll'cl 
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,,·itla animai:- "' arit·ctomizt·d al oestrU:'. Lrl'at t·d with J•ml-(t'!<lerorw l'or l ~ 

davs. traumatizt·d on t hr 8th da, uf tlw artific ial lutt'nl pha;;P and rriHII 

twstru~c·n l'or llHIIT t han ont· day bl'fon· traumatizatiou (HnTHCIIlLO & l\l EY F. IL 

1942). Ali ~roups showcd Jp,;s <kcidnalization th an thl' gro up trt>a t t"d wit la 

pro~rstcront· al<ont•. c·x<· t:pl fWrhap~ a ~roup tre a t t>d w i t h vrr~· !i mali dosn· 

of t~t•s tro!!en fur unly 1 • .') day~ b<·fon· traumatizat ion . Ob vinusly. with tlll' 

t~>mporal r f' lntionship!' indicatrd alm\f'. onl~ a rP-introdul'tiun of ocstrngPn 

on tlt<· daY lwforl' traumatizatiou eould !un t' rais«'d the· t' tHionwtrial sen,..i

ti\ it~ abo·.t· tl tt· le•vt·l fWrmittt·d b y prtJ~I'S I«'ruu e· alone·. 

Hypnthe.W'.~ about paflt' rf/ 1' o.f oe~troft''" Sl'cn•tion nnd t:VfiP n.f Tll'ural contro(. 

Tlw n•stalt ~< di!<<' IISSI'd iu tlw prt·,·iou;;; i'Wction l<'ad to tlw tlwort'lieal pu>':-i· 

bility that a peak uf t·ndutrlt'trial Sl'll:-i iti vi t ~· 1111 da~ 4 !Jt' tlw resnlt of a 

continuou " tws trugf'n an d prog t·stt•ronc secrl'liou on day;. J, 2 aud :L acco nl

in g to tht• hypothl'si~ supportl'd b y '\ OCIIIM & Th: FF.o (14(,:~). S u <·h patt Prll 

of S<'cretion, ho\\ 1'\'CI', çannot aceount for ;;en!>iti , i tv a t an v othf'l' tinll' . . 

duri n!! tl11· luteal phast•. For f•xarnpll' , tH·stro!!~'ll l<t't'n·t io11 nn d a~·;; 2. :~ and 

4 coulcl not l<'ad to a high se·n~ iti vi ty nn da~· 5: ot·;. trn!!en st·c.rl'tion 011 d a~· ,.. 

B, 9 aud l O <·ould nnt lt·ad lo a hi l!h st•nsiti vi t y 1111 da~· l l. 

On tlu• oth(•r hand , tlw " surge· •> rnodel propost·d b) S lwlt-snyaJ... t'ali 

account fora hi~d• sensi th·it ~· a t an~· t ime duriug a gi , «'li lnH·al ph a~t·. ext'ep

ting d a~;. ] • 2 an t l 3 wl1ich ar<' too c losc t n tLe pn•\ inus follicular pha;;t·. 

Tlw lattl' l' moti\' l ha~ h N·n .r<' t'('ll ti .' a<·t·t·ptt·d h~· DE FEO ( 19(i 7) ( * ). 
H ypotlH'SI•;. a iH•ut tlw ur·nrn-PrHiocrin t· contro l of implunt.at in n mui-1 

ltt• discu;;sl'd in tlw ligh l n l' tlw 'arinu:-, pnssil, ilitit·s outlirll'd a ho\ t'. lf the· 

'' " ll''!!l' ·• mode·\ has f!I' IH:ntl va lidi t~ . thcu a n·lati, •· ly s irnpl«' ty]'" of rontrol 
can h \' pnstu lall·d. Ontlation and rnatill f! wl•u ld lw fidlo\\' <'d hy a n·lati, ,. 

inacti' ity of tlll' gonacintrophic Cl~ llll' rs. aud a pn•dorninancc of prolacllll 

sc·cn · tinn. A N'Ili' \\ l'd sl·cn·tinn of FSH andfor T.H wou ld caus<' implant ation 

al' a time clctermin('(l by tlw ePntral 111'1'\'ous s~·;. t l'lll. La<' t ation would rl'lard 

thl' ahrupt l'('!<ttmption of gonadntrophi<· aetivit~· taking piace a fter a period 

nf' quil'l"Ct·nc<·. 

A difl'erent t~· pt· of c ontro! mus t IH' po~t ulat cd if on<· al'l'<'pls tiH' Yie''' 

that implautation in non-lal' t ating anima i:- i;; Jetnmirwd by th c continuou, 

st•cre tion of hoth o<•stro~t·ns anrl p rogest O!!I' Il l" aft<·r tl\·ulation. In thi" ca;:•·. 

lmotat.ion would pren•nt a contimwus, low-IP\'!'1 gonadotrnphi (' acti,·it' 

(•) lh. FEO (l I./Ili ) Mi li n•jrl't~ tlw ll'rrn inolngy propo>1·d hy Shel«'~"' ak. H i, ohje('
tionb a re based ou tlit• fal'l tlta t t lw re~omp t ion of oc~trogrn scf'rctinu i, probauly uot follu· 
-.ed h y a nwjor fa ll aftcr lh t> period of mnlo.irnal oterinc f:oP.n !'itivity - h('nC(' tht.' rcjel'tioll 

of th(' tcrm •· surgl' '' · As indiroa ted in a prl'v ious set:tion. tht•re i ~ guofi agreemrnt thot hoth 
oes trogrn and progr~t eronc l'Ontrihut1• to tht• optirual growth of tht· decidua! ti~snr aft rr a 

511l'C'CS~ful indoction nf dec idualizatiou . 
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leading to a continuous oestrogen output. The delay would be immediately 
terminated upon the resumption of oestrogen secretion. If the cc surge )) 
rnodel bas gen erai vaj.idity, tbc development of a high endometrial sensitivity 
on day 4 is the consequence of a definite chain of events - hypothalamic, 
pituitary, ovarian and endometrial activation in succession. In the other 
case the brief peak of endometrial sensitivity on day 4 should be considered 
the result of a relatively stable endocrine s ituation. 

Although further experiments are needed to clarify th~;:s e points, other 
lines of evidence have b een interprcted as supporting the surge hypotbesis. 
l'irs t , tbe re is ampie evidence that various experimental procedure!~ (hypo
physect.omy ; ovariectom y ; a<lministration of neuroleptics, or an ti-LR 
sernm , or the anti-oestrogen ctbamox:y triphctol) prcvent implantation in 
rats if perform ed hefore certain critical periods, hut not afterwards (see ·ù1e 
reviews mentioned in the introduction and , ~·or anti-LH s<mnn: MADHWA 
R,• . .r, SA IRAI\I & Mouoc .u , 1968 ; fora rccent n~plication of the basic r csults 
in mice: BtNDON, 1969) . The supporters of the surge hy puthesis contend 
t hat th t>se d ata are in favour of th e definite chain of t•vents outlined 
abovt> - hypothalamic, piluitary, ovarian and cndometrial activation. 
T he supportcrs of a steady outppt of oestrogen , however , could reply that 
t he elimination of the last part of a continuous sccretion could lead to the 
:;;amc rcsults . 

Other data sccm to be more c:lirectl y in favour of the surge h ypothesis. 
These include the increase in ovarian volume taking piace at the time at 
wbich a !;Urge is exp ccted (BITTO N, V A.SSENT & PSYCHOYOS, L965), and thc 
trend of uterine weights during pseu dopregnancy (DE F Eo , 1963a). Both 
a re better compatible wit.h a sudden resutnption of ocstrogen secre tion on 
flay 3 than with a continuous, low-level secretion after the end of the fo lli
cular phase. 

G_vclic oestrogell secretioll aml oestrogell su.rge. - The discussion in this 
.;ection will be hased on the assumption that it is prefe.rable to accept thc 
-;urge model in order to account fo r all physiologic instances of lùgh :scn
::: it iv ity to dcciduogenic stimuli, either on day 4 or at a late r time. One 
additional point in the Shelcsny ak l1ypothesis has hecn the object of 
rontroversy. The fJUCstion is, whether or not similar mecbanisms underlie 
t he oestrogen surge of progravidity and t he oestrogen seeretion in the 
follicular cycle. 

In 1929 NELSON èlescrihed chan~es in t he vagina( smears of rats cluring 
pregnancy wlùch eould be ·taken as evidence of an oestrogen secretion a t 
about the normal time for implantation. Furthermore, SwEZY & EVANS 
(1930) found evidence of a cyclic follicular activity durin g pregnancy. Fi
n ally, KREIIBIEL (1941) indicated tbat, in cases of lac tational dd ay, the 

. l n n. f sl . 8 tt1Mr . .Sattillt ( 1969) 5, 10 7· 12·1. 
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J'I'Obaflifll ~ 1d IIIIJIIalltHtillll \1 Il Ilo! U11ifo1111 Il\ l'l 'illl'l'('"~j\ o• olu\ •, l oli t 

n•~•· on d<l\ ~ Ì11 \1 llidt tl11· a ni11w l• """Id lta\t" l11•••11 111 '" '•lnl,. 111 tlw alo~t·lw o· 

11! la•·tatiuu <11111 1"'"1-parltllll lltUIIII;.!. Ba ... t·d 1111 llw-,,· data. :--l ... lt·t-11\al.. 

and 1'11\\"Hfhl'l l" pu.,tulat•·d that t-Ì tuilar lllt't'h<llli t-111• uudt•rho· 111':-lrll ... t'\l'lt·,.. 

ami tlw tH'."ItO;.!I 'Il :-urgf• ul pro;.::r:l\it!Jt~ (~IIEL}:;O...'\\ \h .l<llatl: :'111 1· 1~ .... ,, '" ,\ 

1--lutct:lc IIJI, :~: ~IIEJ.E~'\ \ '" · 1\.n \IC"-H & /.t li 'H" F.tL IQt, :~, 

\ ariou,.. 11111'"' nf ,.,-i,klll't' lui\ 1• 111'1'11 11111:--l•·n·ol lo di'-Jif'" ,. 1 h"' fHirl n l 

t l t~• Slwlt·;..Hyak h ~ l"'' fil' ,_;,.., A prt'litui11an di ,.. 11111'1 1t11t 111 11"1 l ~t · lll :ltlt· lwfor,. 

d i:-t·u:;~i ll ;.! th i ... 1'\idl'lll'l' . Ola\ion:-.1~ . ;.::onudolmplllt ' ao·tl\alluo du1111 ;.! 

prq!nallt'\ t':tlllllll lw t'llll<lll•d lo that Lal..i u g pian· 111 tlw t'\o'lllll! a11111WI 

whirh "''"'"'"'· 111/t•r aliu. '" ulatwu and a h i;.d1 l,.,,.j ol' ''''.tJal rt'l'"l''" Il\ . 

T llf·rdon·. '" t•n· l'o·r 111 t•ludt· tlw ~-:•· u t•ral quo•o., IJniL 1dwtllt'r "' 11111 ,, 

rq~ular t·~ dit· <ll'IÌ\ i t\ Lakt•.., l'la1't' duri n~!. pr• 'I! II <IIH'\ . Tl11· n·a l 'flll',.. llolo 

H fiJ H'[H;-. tu lw. wlll'thn or 11111 tiH· l1ypotllalamu-pituitar.'-"'ariau <11'11\

atioll "hid1 lt·ad ... 111 uidatio11 j, ~ill t ilar to th at takiu:,.: pla1·1· al tho· o·ud 

o l' dio!',.. l ru ,. 

Cuu ... idl·r. for t•xamplt•. Lltt• ('ll lllrtl\t • r:-~ 1111 tllt' data or hHEIIHII l ( 111-ll ) 

llH'ntiotwcl alllt\1' . ZEtL:\t.\K~H ( 1 1)h~ ) and .\hYI \1 F'\ \1\.h & 1\.F'J( 1111 (JI)Iolt} 

''1·n· unal.lt · 111 1'1111fin11 tltat , in lac · t:Hin~ auinwh-. tlt1· prula<~hiiJI~ ul inqolau

tatiou j._ ;.! rt 'alt•r in ('t'Ttaiu da~ "· ' I'IH';.I' data ~i u'lol~ indio·all' tltat tlw po•l· 

jiOIIt' IIH' IIl to f U 1-(Ì \1 ' 11 !i l' ljlll'll('t' of" lll'nraf a11tf t•lldunill l' 1'\ l' Ili " do i':O. 11111 

i111pJ~· tltal Lilt · "l'lfll t'llf't' :o.huufol rt 'tl ftflt'llr al a tiltlf' t'lll'rt ':-f'II IHJII II! ltt n llllll· 

tipJI' or tlw nri l!i nal rhy th lll. Tlti ... i .. 11111 a J' l"l'ldial'll~ llf tlw ll( ',.. lflll!t'lt ... llr~·· 

o l p rogr:l\ idi t~ :oÌIII't' t hl' '-allll' ltappo•u,. wlwu t ' \ l'Ili· 111':-1 ru:- i,. dt·la~ t•t l la~ 

t'XJII'riuwlltal llllll lipulatioll'. l 111 1' '\amplt•. il a r.tl ,.fto\1,. a ~-du~ ,. , t•lt· a11d 

'" ulation i .. l'""' l f'llllt't! fm111 d ,l\ '\ tu da, x :!. ,.. 111 '1'''"'""1' ''' ulatitlll' ''ili 
tukt· pht t't' 011 da~·~ x -r (o." • IO • ... aud 11ol 1111 d a~ ·" ' + B. ' l~ .. 

Tht·rpfort· . Oll< 't' implanlat inll lt a,. lw•·n d Pla\'t'tl '" lal'latiou . tlt t•ro · i,.. ''" 

n·a,..ltn 11ln it ,. ltould takt· plat·•· al il linw rorrt'")HIIldiu~ 1o a nlultqolo• of' tlw 

originai rl1~ tluu . 

Otlwr in1 t•,tt~atiun:- il a',. "'"'"n that pharllnu·ulnglcal tn·at 1111'111, or 

lt·!'iono.: 11ili1'11 1':111 ltlor b.. O\ula l ion do not pr<' ll'lll ir11plnn1ation ( lh; F~ n . 

Hlh3u: Zt=:tJ,\1AKEH. 1')()3: 1\. nuttON & P~YCIIo, o..; • . 1<)(1(,). Jlowt'\ •'1'. ltlorl.. 

of ovulatÌull unti IJJor h_ of 111'1'1 row·n !it'f' ri'IÌnn 11111 :-o l fw ('1111:-.Ìdl'n 'd "I' JIHI'atc · J ~. 

an1l onl~ tl ll' latlt•r cuuld af!'.Tl tlw titllt ' of Ìlllpliinlati•lll. 

Finali~. i t i,.. kno wu th:ll iuqolanlatinn (ur 111:1'\imal St' lhiti' i t' 111 dt'l'l

duogr uit• :-ti muli) O<·t·ur:- at tlw "ll lll l' tin~t· in rut ... "ith a .t-da~ or a 5-thl\ 

rhythm (,.f'!.' rl i~<·u:-:-.ion in Hoi-."1 CAIIT0:\'1 &. HIG'\ \\1 1. 196';). l t :-l'l'Ili~. ho

\.\'1'\'t'r. tLat diO"•·rcnr<'s in llll' lt·Hg th of intrin~it' rhythm.;, prohaltl~ influ<'n

<:nl ],y W'IIC'1Ìt'al nnd/or mat e rnul f:w tors and lt ~ t'Il\ iroiLilll'ntal fa r ll•ri-o, an: 

duP to diirt-rl' ll t'!'" iu tlw lltmrohonnonal nll'dwuil'lllS n 'i"pons.iltlt· for ti\ ul a
tion (E\'EUETT. 19<11; 1%·1 : A I .J .OITEAl.' &. .M ,"Flt. ]9(i7). Tl11· iHlt•nal 
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Letween O\'ulation und tbc n •sumptiun of oestrogcn S<'Cretion a l thc t'lll l of 

dioestrus rnight h e the same in '~ -c lay ur 5-day rals. 

It apprnrs elearly tbat tbc '!Uf•stion canuot he sul vrd on the hasis of 
these data nud that more infurmution is needcd on o ther points, o>.~ •• the 
MHtrce of nidntory oestrogen. 

Biological significance of the uPstrogen-dPpemlenccl nf nitlatio". - Otlwr 

tlaings being equa l, the uc•strugcn-df'pf'ndcnce nf implmllation ul)\ iously 

incrcases t bc ll c~gree uf coutml t•xc·rtNI by thc r c·utral nervons :<yRtc·m un 

nidntory procc•ssc>~. It appears thal tbc J\fyomor ph ~ pt•cics cnnsidPn·d hl're 
pusse s a so•rics uf t·baracteristict~ "hich lcads to a hil!h leve l uf' fertility. Tbc 
lis t inclndes bri t> f oestrus q·dc·~. lorirf pregnancy, large size of litll'r. vo;,l· 
JHlrlum t)HIIa t ion a nd rcceptivit y, 1md laetatioual tlt• la y. Short cyclt's, du•· 

w Lhe a bsem:c nf spontam•ous p~rtlllopregnancy, tnioimize the rit>k o(' non 

f'··rt iliza tiun. fn J'uc l , uvulntinn Htkt•ti pla<:P. s pmHllTli'OURly, hut thc eorpora 

lutea ha' e u !-htHt l ife in Lhe:: aLsf'nr r• nf mating. TlwRc o·ndocrinc pbl'n~omrna 
appPar to Lr· l'nrrc·lated with tlu· pallerns of n ·prodllt"LÌ\ t> bPbaviour. Por 

t•'\.amplt>, tlw ''"P•'rimf'ntal rc' duo:tion l)f lhe amtllllll uf grnital t-limu lutio n 
r••r-Pivl"d by t bc• femalo· h,•forl' llw 111ale t·j a!'ula li'S t•an tJICH·n t implaulalion 

(WILSON, \ol. fo:R & LE BoELJF. l tJ65). PoJst-parlum ft· rlilization a ntl !arta

t iunal delay e nn lo c t:ons iderc!li U@ a " 1:o mprmniAe ·• br~ t wct·tl casting :olll:c·c·s
~ive littcrs n1 too short into•rvuls nntl po!>tpnnin g fertiJizal ion unti l 1 hc 

lantational llnoc·~:~trns cumes lo au c>nd. Thr studies using expt·riuwntal 
rnampulations of lhe deJay h n \t> no l ~ t>t includt•tl .t'y~> tc•matic t'\ ulunti•tns 

nl' the {'Onsequences of i ts ~u ppn'ssiou. Howc'\'Pr, tht' ubscnation:; uf 

BnucE & E \ ST ( 1956) o n m ice iruJicate tbat a ~pon taneous a bst>ncf' uf 
.J,•Iay in animnls nur!!ing lurg«' lìlters ca n ha v t· ne h f· r~<c conseqtu•ucc·s •m 

lite offspring. 

The above con siderations ~ul!gt>11t that a more thuronl!h compara tive 

· tudy of thc lactational dPlay anJ the oPstrogen-rlepcntlcnce of impluntulion 

o•uu ld thrnw furl hl'f ligbt llll thr rt•lationships h~l,.,een ~cnenù h iolobrical 

;wd hebaviouraJ t·haracterit- tics unti ~·ndocrinc pall cm s . On the une hund, 
i t is cviden t thut reproduelive pu tleroa, hu t h t·nd ncrioe an d bel m viiJu rul, 

nrc rnarkedly diO'erent in My01n10rph and H ystricomcH·ph rodcnts (~et• d i
· cm;sion in AIG:'i'Mfl & REACfl, 190!1). In the guìnca-pig, for Pxnmplt•, pre
~nancy is wucb !unger. impluutaiÌc\n does not dc1pc•nd nn tbe ;,l'crc·tion of 

.nlili t ional oc•stro~rn al'ter the end of lhe follicular phasc, fertilizution cnn 

lnkt> p iace a ftf'r parturition but. a pparrntly. tbr rf' i" no lactatinnnl olt• lny 
,f implantatinn . With s mull littl' rs and long inten als be>tween ~ucct·ssive 

ptHturitinns Lhern S<'l'ms to hP nu ri~k of ddf'tPriouR o-lfet•ts on th<' ofl'spring. 

[;;.,-,,n mor(' intcreslin~ can Uf' thc eomparisuns bi~ LW(Wn :\J youwrph 

~pccies with :-imilar c·ndocrinl' paltc·ros, but diffcring in ro•ganJ tu pn•twuce 

'"'' · / s t • .-;u~r S 1111ilo ( 1!1691 5. tni 1~ 1. 
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"' alo:-t ' lll ' l' 1d po~t-parllltll lo-rtihzalllfll a111l l;wl<tl ll tn :d d t· la~ lltllll;oolo ' r •. 

'"' •·,amr•l•. tln 11111 "' ulalt• ul t t· r parlu(IUIIJI. aud t·an lw ft•rllhzo·tl a l-!all o 

o11h al t h• o•Jtol ,( t h• Ju, tallu11al <lllnP:-lru - ( \"11~ 1 1 l'lh l ) L<~rrt •!-jHIII · 

dwl-!h. J' l'li!!I':- I• 'J'IIIIt' ;dun•· j, ~ulli• ·wul 111 allu\' impluutaliiHI ( •) (PilA., \I l. 

\\ \ Jtn OH~L'\1 & ~h.\ I-;1{. Jtu,n: \\ AHH Il""'"' l<.. .\In n t. I'Jh~ : \\ARI! llu 

"' ' ' & p,\CIIO\ù'. )tJ(1;;; H\tii'Fll . Pno~·r~o~l & H1-n1 . J<ICoh ). 

Otlll'r ''~ •Hll<trph ,,.,., • ., ., _ ' '·1!·- tlao-• .,f 1 ho· !!"'"'' Po·ruut ~.,,. Il ... . ... J .. nd .l 

f,. " '' ••::dl!!a l•·d 111 onlt•r 111 t• ·:-t Llw h~!"''"''"' ... that p u:-l ·partum lt·rlillzu tlull. 

tlt'•Lru}!t'll·dt'JII'II•l•·u<·•· uf nidaltoll auri lut' lalion:d rlt ·l.n a n -tru·tl' n ·h1t1 d 

tu • ad1 ••tlw1 . lu l uc· t. Il 1' .l..uo\\ u t hai "' ""'' J't'rtlll" .,c·u .. ' J H'l' lf•:- ' """ , ,.,,, . 

p<Hilllll (c·r til• znllo ll uncllat·tall•>llal clt'la\ . \\hilo· olho ,. ... tii.JI•· onh al tlw •·11d 

ul liw lal'l iliH•nal ;u'"''"lru - (A:-;t>EI.L. 1411-1). 

~ l \1 \J \H\ \\Il < 11\1 l l :->Ili\' 

' Jiw cla1.1 uJI to\UÌIIIf'lanlallllll aliti ,.,, ... riuwnl a l tlldUt'llnll ul Ù•·c·ulu.•· 

lt :wl Ì•Ht "'"'" t hai. in e•·r t aiu \l~ o~tnurph .. ,,.., . .,.,_ tlw pn·.-•'tH' t' n l' loull• ,,.,.., r•• · 

~··Jt ... and pr"!!''""Oft' ' ' ' " j.., w· • ·c·:-.~ar~ tco uil lallt a 1113:\.IIIIUI t•rHinrn•·tr.al ,.,.,,,, . 

lt\ ti~ ltt dt ·dduu!!•·nÌI' "ll ll llrh. Ot•Mro~t·n,. IHIL llllh -~uc·rg1zo · "itli prug• • 

~1";!''11 ' . hut al .... lt·atl 111 a .,,,,,,. of •·umpl•·t•· n·lrac· lorln•·-.~ aflt•r a h ri•·f 1"';11-

nl' lti:.!l1 :<•'11-<lli \ Ìl \ 

1'!11 1la1:1 011 1' :\jii'I'IIIII 'III Hl dt·t·idu;dt:t.UI.IIJII Ìll u\ UI'II'I ' IIIOIÌ:f.o·d ral' Jl fl ll w d 

'' 1tl• uc· .. l ru~ .. n ... an•l ln•illf'cl \•Hl• Jtrlll!•' 'l•· rou t• 1111ilrat•· llwt : J ) ·' hiel 

endnrrwtrial -.t•uo..iti, i t~· 1111 a J~t~ •·•tu i, alt' lll '" J,,~ -1 ol prt 'l!llal•t•\ nr l'"f'ttdu 

l'rt·~u a Il i') •·•u• r•·:-1.rlt o•i l lwr In• 111 a ,.,u 111111n u' , .. ... , rtti!PII 1 ro·a l lllt' ll l o n .la' 

L~ arul 3. or frum t lw n·introtluc· tiHII ttl Ot"·lrtt~• · u ''" llt• da' !11 f.,ro Iran 
maiÌZ<tlÌou: ::!\a lul!"h rndunwtrial .. ,.n,.Ìll\tl~ uu 1hn ;; ur lal o· r t·au n ·o..ul t 

t' ).I' JII..,I\1•1\ frutll IIH· r••·IIJiruduc·tiull 11 ! ut•-.tr"i!''ll tlll th• chl\ loPinr·o• trau r11a · 

tJJ:aiHlll. Tlwr..f,,.,. Il ,.,. ,.liri- l hai Llw ul '!-lrugt·n ,Itri!' ' h~ pntlw.-1- t~ l :->111 -

M·.' '\\ \h. rarr t' :\plain llw tt t•c•urn·tH·• ot a hi~h c·ndunwtnal ~··n .. iiÌ\ Ìl\ I' ÌIIw1 

a l tlt f' 11rr11· l~ piral l11r lltlll·laC'laling unimaJ ... c•r al a lalt•r ltllH' . a:- uh;.••n o·d 

111 l:wt.tltnl! arum al:-. O n 1 !te <'11111 mr~, 1f li w l1 ~ p~tth• · -i ... ,,f H t'llltllnuttu .... '"'' • 

1,, , r l ,.t•cro·tino uf ue-;,l r ll;!t'll ufto·r Il\ ula tiuu l !- <H'C"t'fllt' O tu aCt"Hll lll lì1r a hi!!lt 

~ru ~ ÌlÌ\ i1y 011 th• ~ l. 1)11'11 llw mud,•lnf S IIF.LE .... ,'\. '" lllll't al ],·ar-I j,.. atTt'pl•·d 

l•• a•·rt~ lllll fur r·a,., . ., of dl'hn•t·ll irnpluHtalinu . - . 
Tlw,,· atHI n •lat•·Ò Jatn h a\1' a ,..,· rw .. uf prai'IÌ<·,cl aud tltt·t•n·lic·al u nplt-

t·atinn- . Fnr ~'xamplt•. tht·\ lllll"l din·rl tlll' ehnit·t· of -.ul.:,tiLUtÌ\ t' hnnu ttn:tl 

t•) S<·•·· hm·~nr, llt ' Fu1 (11)1>-;' ). \\lltt )'UÌIIL- oul tbal tht'r<' i~ an llll'fliL•h·lf'Ut' ) IJ~• l"l't'll 

Lhi- nll- t'tlft' CII lll'~ln>j!f'll-ill"(ll'ndt'tt ('i' 1111!1 lht• cxi• lt'lll'l' nr ••lltll' JHII't'·~l'lllrlJ! lttl't'hito Ì• III. 

' l'hr lnller i,; rr1 !'alt·Ù h~ tlu· drdiur of utl'rin..- •tn"it" i t ) llt •lec rduof!t'ni• · ~tinmlr nf1t·r u 

J>ea l. rendrrrl on da1 :1 uf psrudoprc~narH' ~ . 
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lrl'utmrnts wh~n ovt•riectnmized a nin1als are uaeci to nl'lSf'S!i thl' m(•rhanism o 

uction of Jrugs no rr production (s~>e, r .g., BrGNAM I & Rossr CAR'rONJ, 1967) . 
Frorn a tht•oretical point o f ,;ew, these tlata must lw takPn into account : 

n) when dit~cussing possible patterns o f ncurO-c!tH.Incrine control of nidatory 

p ruCI!SSe:<; b) w hcn evaluating thc broader binlo~ical s iguificancc nf tbe on
st rogen·dcp••nÒ<'n ce •>f implantation nnd o f lactationa l delny. In this rf"gard, 

rwn typlls of correlational a11alyais cou ld be carricd nut. l'ht• firs t cons itl(•rs 

h rnad st'ts o f ltiologienl, hrhaviourul and 1•ndocrine charact<'ris tics which 

.t pfH'ar lo h ~: t·nrrdntt·ri , c.g., when M ~·omorph a nd Hyst ricomt>rph ruden ts 

an· comparNl ( BrcNAM l un d OE J\ {.;U. 1968). Tll e St'Cnud c·m~irlc•rs spPcies with 
l' lo,.er lnxonomic rr lations hips, diB'erin g o nly in rt•gnrù to ccrtain ··haruc

lt·ri ·tics. e.!(. prt·sence M a hl'encc of post-partum ff'rtilization, lactutional 
oleluy aud rwstrogcn dt•pt>nÙt'n c.- of impl.mtatioo . 

TluJ olata 0 11 thc coruparison octwf'f'll O(~S lratliul :md IJI'Stradit•l bt•nzoate 
( Fi~. 2 und Taltlr 2) wc•rr nhtaio cd in 1ht1 <'cHmW of a s .. rics of PXpNÌrrH•Jl ls 
r·a rriPÙ •Htt hy Dr. Eugr nia De Lut•u and d rRcrihed in lw r nnpuhlisht••l tlis

·••·rrn t iHn ( OE LucA. 10h9). 
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