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;\ESTF';'CT

Repr:oduccive Hornone Fauterns in F:nal e Firgn.v Soats

Gr-ace P'ichardson Engvie Kakusr/â

Blood sanples col_lected fron four fer:laLe pl/gr,ly goats

i{ere assaired bl¡ radioirmunoasse''¡ (RI¡") technj-ques to ieLer-

nine repr-oductive hor:none prof ile s during various rscroduc*

Live stares (onset of pube::ty, enestrus, tr"anstion f rorir

ane strus to breeding a cti'¿itl¡ ' b ehavioural e sLrus dui'ing

the bree<ling SeaSon, pregnanc-'¡ åncl parturiiion).

0va¡-:Lan cyciicity r^a suli:erj (or :;tåi"t:cì, ln Ce se ,ri ii.e

pr:epu'oertal dces) irr nrd*lloveinbe;: an<.1 ccntinr-LeO uP io laie

i{ay. The tivo pl':ou.be::'Lal cÌtles ¡eachecl pubei-t'r;it an åg? of

2l+'à ancl 2, clalls, iÊspectiveJ-i,'" Pr-'ogesLe;:one pr-ofil:s sug-

gest that, aIt fou¡ anirnals r^es,.inÊC (or star':e,-1) thejr'

breeding a cciviüi' b;.r :xhibiting ûn ¡v'¿l åìticn ';i:a¿ "Jas 
ncL

accolnpâni.ed 'blr o\¡ert ?strus, The avereg? iength ci l.fre

esLÌrcus c1,'cl e in t,he fernale pygnl/ was estiina'ceci cc -ce

l-9.0 + !,2 da¡rs"

Dur-ing t,he breedln,g season tire

Hci'none (Liì ) release was Cependeni o

o.fl ihe an.ìrnal . The ¡-eLaticnsilins i:e

gesberoÌ1e and LlÌ levels iu:ring the c

t-he thesis that during th¿ breecing

e;<erts a Coninant inhibiioiy effecL

na t-uÌ-e c-f LuLe:-nizrng

n ti!e ieprc,Cuctiva a"ua*

t'"veen circuLatin3 i--lrc-

,rcl-o, L:nd suP;lort 1--o

seascn prog:stel'one

o;r i;n:c li-i :=le:se.



Luteinizingiornonepeai<S'rJerslessfrequentbui}igherln

nagnituce or:rì-ng enestr':rs than cluring til: breeoing s3åson "

Lutealr3gression,âsi-ndicât'?db:¡f:rì-ijngcrcgesier-

one l-e.¡el s occui-r*ed l:y dar'*i to cia-v'*2 (r'¡j ih ref erencc ¿o

Lhe subsequent c;rcle ) ano v,¡t s f cLio"n'ecl c. a cccnpaniarl 'c1'

increas,: s in estrogen, FoLLì.cle Stil:ulatlng liorncne ( FSii )

andLlIsecreuion,allof¡,.¡hichpeej{êCìeIoÌ.ai-oundcai'0

(firstca7of:strus)citìreSuCCeeclingc)rc]-e.

Dur.ingbeha.viour"alestrus,Liieon:;eiofthepreovul-

aiory LÌ,i surgs occurr-ed on an average of 6"5:0.7h after

the onset, cf estrus anc i';as f cll cr^red by a FSä surge an aver*

a,q? of 1-t + O.!h I åt,er " Lf secÌ'elion appeareo to be eniso-

dic ln naLui-e as indicaied 'oy ninor- fl-uct'uarions, lll'ior Lo

ihe beginning of tìre preorrul atorir surg? " îha duration cf

the Lij pr-eorrul-aüory sul'Ee was ¿stinated to be L5"2 I 0" 5h'

rvhil-e the FSH preovulatOry suÏ'ge ''vas fcLrnd to Ì-'e an everage

of L^7 : o.7h shor'f er in d'.iralion t,han l-.hat of LH" Hc';iever,

tirese cifference were not signìiicant, (Fr'0"05). Dur-ing

ane strus and bhe inter*e strous per:-ods of iile breecing sea-

Son'theLHpeakS'¡IêiÊnoLacccmi:aniecbyConcurÏ^sntISiì

peai(S.Taking:-ilroccnsiierationtheinter.va..lfrcn¿he

onSsI of r:str.us to bhe beginning oî tI.e gonauot::o1-lin Iìreov-

ulatorl, sì-Lrge anci iis cÌ'raiion, orrul:'ti'cn "vas 
esf i¡:at:d Lo

occui- cn an e\¡erage of lóh aiter LÌi': cnstiÛ ':f estrus ' 
and

tbenostopLinumtlrneicrinsenìnatlCnorn¿rj.ngl'.oulo

appear io be about lOfr af f er t'he cnser of 3 slrus '



rn this study, che nea.n geslation 1e¡rguh oí Üne pygny

goåt ',\'as e s;*nab+cl to 't. f!3" 5 + \"\ ja-¡s. )rrr:ng pr€S-

nancy, i. i, ,,"¡as evicìenc fron the progestercne conCentration

proiiì-es that, there ',./ere t',to phases of j-ncreaseri proges¿el'*

one secÌ"ecion" îhe firsÛ phase lfas âssociated wibh Lhe

pei'iocì f i'cn the 2ncl to f he /+th week of Ðr3gnaìlcy; t'he seconC

increase'oegan in ühe gth v¡eek of pregnancy" These increases

t/ere probably attribubable tc thre activiLy cí the coi-pus

luteum as it became ful-I7 functionaJ- early in gestaLion,

whi-Ie the Lat,e¡'increase in progestercne possibly could be

rel-å-u3d Lo ellrejuvenationrf cf the Corpus Lui,eum by luieo-

tropic placental Lactogeri si nce it, is repoi'tecl ic âÐpear i-n

bhe circuiaiicn aL aboui iay ó0 of pregrlancy.

Istr:ogen concentration increased scearìiiy f::r:n bhe lCtir

lveeÌ< oi pre,qnåncy up to part,uri tion. The stage cf pre[]nancy

aff¿cûed progestercne and estirogen procÌuction srgnificantly

(P<O"Oi, and P<0,05, respective'-y). Altbor-Lgh bhe t)¡pê oi

pregnancy (singie vs nultiple) significanÙìy (P'r0"0ì-)

aÍfecied progÊsLer-one concsnt,i'abion, it fai-1ed to have

sinilar ef f ecIs on ?sLÌ-.3en ccncenLraL:-on.
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ItIT]?,ODUCTTON

ThegoätisainajorconstituentoíLhetocalwor.ld

live.stoclc popuiation, naking up to L5 percenL of Li:e v¡oi'ld

popuia bi_on of dornest,icatecl animals (FÄ0 , L977 ) . It' i s es*

tlinat,ed Lhat,, Logether. wiLh sheep u they contribube near.l y

50 per-cent of the viorl-d productioil fr"om inciigenous animals.

i,1o::e than a tlri¡'rl of Lhe worlcl human population r"elies on

the goat i-arher than on caLtle for nilk anc neet, (.Íeífr"ey,

L9'75), In addi[icn to pr:ovicling ni]-]': and meat' go:rüs also

provide.iliber a.ncl skins an'l uti-l-j-ze forages ühaü ctiier"'¡is:

':¡/orì-ld. be wasted anC,'f or are per'haps noxious'

Th.e,,^,orLd goaI popula'iion is Itri'gely- ioc:ited in

equat,orial and i:rcpical regions with inof-e thân t"'ro*thirds

of the bobal lying v;ithin loo of Lhe equa-ucr. Biol-ogi-call;r,

tireir- snall- siøe, large surface aÏ'ea relative to body 'n'eight,

and limiceci subcutaneous fat covering adapt ihem poorì-y to

coLd cl,imates, and. make thern relaLively ìnore adaptabLe to

r.egions of high ar,rbient tempera.tures (ShetLon, LrC77J " Tireir

small size in relation to ihe Col¡I â'l so makes them at'tracLi'¡e

bo smal,l-i-ioLcler agricultural systems. fcononically, l;his is

the situation in man;' devel-oping natíons ' Tirus ' the val-ue

of rhe EoaI and j-ts contri'cuÛion Lo human weLiare is gr-eåteÌ'

than Ís irclicaIecl by st¿]ListicaL figurr:s becâuse their pro-

cucbs fill a .qi eater naed, In acìrÌif ion, ne"v inter?sL in



2

dair-y goat,s is raprdly gaining grouncì l-n the ïrore Ceveloped

and affl-r'rent societies becâuse oi the slr'ociâ1 heaith and

nurribive r¿a'lue attached to goat rnilk anci goa1, nrlk prociucts.

It is estinatecl that in the USA a)-one, 350 mil-lion kg c.f goat

mil,k is produced annuaily (Haenlein, L977)" in oLher socie-

tj-es v¡here religious'oeiiefs (Jews, I{uslirns" and Hindus) do

not allolv for the consumption of pork, fat neat cr beef, goeL

rneat becomes a ready end equally nut¡'itj-ous substi'¿uLe.

Although the goat, wâ5 for a long ti¡ne the least r^ecognized

of fa¡-m aninal s" Lhere is no,,,r a grorvinS teiiclency to acknol',ilecige

iis d.esir"able , good cÌraracter j.stics. I"c pcssesses gr-ea1; aCapt-

abiiity and ha s sucli relatil'el-y Lciç nu.lrit-, j-ve requi rettent s thai

it ad jusis easiL,v 1,o a v¡ide range cf en''¡ironnental. condiu j-ons 
"

Goats Ciffer in diet sel-ection anci gastrciniestinal

physiology from other clomes¿ic r-uminants (cattie and sheeP) ;

being more simil-ar to deer in some resp€cts. Tlier"efor'e, uncier

en,¡ironnental concliLions unsatisfactory for other anirlaLs, the

goatr s requirements can easily 'oe sabisf ied (liuston, 197S ) '

Experimental eviclence is now avail-able sirov,'ing that goats have

gr-eater. digesti,¡e capacity (Coi:cÌova and llallace, L97 5 ) and

that they aÌre bettei- able to produce ni l-k nore ef.f icienüIy

than ca*¿0le in rel abion to resol-trce*â,va.ilabiil ty anci animal

adaptabitity. Iû is this acìapr:abil-it"v Io harsh environments

ancl [frei¡- greater agilii;ir in search of icod, togei,her with
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t,Ì:eir" pr^o¡lensj-cir Íor" eai;r¡.g; al:iosr, any;hing :ni :l:,:7ch:-ng

that:ùakes them ührive in mountaiäou.5 ånd ¿trid regions

which the lai'g:r and more sedentarl' domesti c anima-l's cannot

LoIerate.

fn addibj-on, in the more recent Þest, the goat has

emer.ged as a major anj-mal- model in the studlr çf rulrinant

physiologir and its use in invesùigat,ions rel-ating to cardio*

v¿.scular physiology in bior:redical research is increasing

(Hover-sland, t965; Shelton, L977) "

Repr-oduction is a najor cont::ibuting facuor to efiiciency

of Eoat product;i on for whatever pulrpose " The unoersÛanding

of va::iouS reproduci-'r-r.re physi.oLcqic sùates vis*a*t'is circul*

atì-ng horncne le.¡els for nany goa.'c '[:reeds, anc under many en-

.¡i:onment,al conditions to r+hich cheT nal'be sub;eci¿d Curing

rearing is incompLete or totalL:¡ Lackins. Such infornation

is not onl-y useful in planning iuture breeding experi-nenus

ancl nroe"rammÊs Der se l¡irL, is also welcome as an addiüion to

ühe general pool of knowledge relaüi.¡e to the niany facets of

endocrinol-ogy and their interaction in elicitj-ng specific

animal- behaviour. fnvestj-getions Here cherefore carried out

io f ind cut 0he reprodu-cl- j-ve horinone Ða'ùLerns in anestrus,

circl-i-ng, and -Ðregnân't female pygny:ioats" Àlthough these

sbudies,,./ere conoucted in the tÈfilperettl 1.,'¡iiucles of south-

ern Canada, it was iroped that tne oì.;servaLlons ,{oLl-r.d aLso
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be apnlicable to the more ì:ropical- r'egion s pre'riously

reier:i"ecl .uo, where goats are a nlÛre nurûerou5 and' irnportanu

domestic specj-es"



LITIR^T{.ilE ld\rlf:\r

fntrcducLiot'j

Although it is genereliy reco€,nized clia¿ Ûhe goa.t is

a seasonal breeder in the üempe:'ate regions, very litCle is

known abouts i.bs endocr:'-nology of r-eproducLion ÛhroughouÙ

the year, þluch of the information commonl,v used to explain

its reprocluctive behaviour isrlbori"ov¡ediq fron research that

has been done on i1:s cLcsesb i'eial,ir¡e the sheep. Tltis,

however, h^s cl-ie di sadvaniage tha t, the inf orll¿ltion ina',¡ not

be necessa::ily so t,ruly appLicable as is usLlelì-ir assumed "

Fo¡" exampie, Che tr,,/o sÞeci es diff er" l-n the tia-V the;'' synthe*

siz e pï-oge sterone to mainLai n p:'egnåncy " i','herea s sheep

placenta is able to replace t,he coi"pus luteum as a mâJoi-

progesrsrone synthesi-zing tissue, the goat relies on the

corpus l.uteum as the soÌe source of progesterone âs l-ong aS

ihe pregnancy is nraintaj-ned" The Ì"emoval- of the corpus

Iuteun'r¿iihouü aclequaLe horrnone :eplaceinenl- therapy lv-iII

result in aboriion at any stage of pregnancy; whereas in

the sheep 'à, siinilar t,reatnent ,'.iil not :*esul t, in aborl,ion

if it, is done after day 5A of gesLåt,ion" Therefore, caution

must be exercised 'r¡hen tryi ng to expl ain cert¿ irt reproductil'e

phenonena in the goab by e-xtrapoLa'r-ion fi"om sireep da.ta"
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Q.a. c^nrl 1'flagl,5 On Bi'eecliniç)<;GJWITGT !' r '-
i j(Jc1 lJ

Like the shecp, goats ¿iI'3 seíìson¿ìll ]* poì-yestrous In

t,he temperaue regions. Their Sel(ueL acUiv-:Lt;r i5 suggests'j

to be controllecÌ by three environnen0al- f acÙors; photoperi oC',

tenperaLui.e and rel ative huinidity, Cí the thi'ee factc:s, ühe

changing patbèrn ol cìa;,'length is Uhe princi¡:a!- envil:cnmental

cue r.¿hich is thought ío control the tining of ühe onset of

r.epr.ocluctive actr-vity'a::rC ovarian cycilcit;r in sneep and

goabs (tsissonnette, 194f; Hafez, L95?; Siielton, 1960; Godley

et âl. , Lg66; Thinonier. and l.iauleon, 1969; Falme:' er aI " ,

L972; Dyr"nunoson , J-973; Ortallani. 1977; Schanbacher ano

T,r:nsLra, \977; Lincc)-n eL âI., \977; i'incrllr:, i97S; Sanford

et âl " , 1978: ìiuduuì-i, 1973; Tu:'eì.r ancÌ iampbi:ll- , \97 
'q ) "

-\ne s1-i'gs to _Breeding- .Å'ct ivit{

enounb oi

inter"pl-ay o

s ea son t¡i s

stilL une'1

ed ihab e c

c in lor¡.. I .l
J I:I

su$¡.1'lsieci

Ìr r'po tha l-.l.liu

inf o¡'nation has been åccurnu'l ated

f var^icus hoÌ'nones in the ewe,

-a-vis tÌle ncn-breeding seasont

ailaì¡l-e lvi';i: regard 1lo Li-,e dce'

han;r¿ irom J-cng fo sherirt daYs

cf c j-i"cul,a Ii¡iir gcrìaooci-cYJ:ns .

ir-¡ '¡,: th¿ r:;:;ulL o:l 'che r-e'luceci

,- ñl!,.ì i--,r--, c -.-i -,.¡ r,-r.;.-.ì l-feJ-:'-vLiI.i:--l *- *.vll-- J'rll-' '

i"he::eas a fair

in relai::-on to the

du:'irg uh¿ b:eeding

s',rci: inf orna Ûi on I s

I; has b'1")n su¿3est

resul- l, s ¡.n l-ncreâ se

m'.-r î ¡ìrt¡-'r.-t-.iC:1 iSr-tiJ

sens'i tiviul,' o,i t,he

Ternpoi'al Hormonal Lelair-q¡¡hrps f rorn
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o\¡arian*hornonal f eedba ck s)¡s'i,en and culnj-nates ín the

res'umption of cyclic sexual aclivluT irL the sneep ancÌ goai:

(Pe11eûier and Ortavant, l-964-; Fel-letier'" \973; P,a',vl ings

cL âI., L977).

l-uteinizing äormcne (Liï) seci-eIion in Cornestic arìirnals

stuCied so far is epi.sotìic in fashion (Ioster ei: âl " , L97 5;

- ^-/il.ar.'ap1¡, L976: Kacongole et ål- " , L97l+; Davies et ål . , L977 ;

Lincol-n et âl " , L977; SanÍor:cl et, â1" , 1-977; iluduuti, 1.978 ) .

Linccln et el, , (L977 ) an.d Sanf orcl eL al- (L977 ) iourd ¿hai

in tì-ie i-aili) til peaks inc::ease l"-n "tunb¡:: b'¿L iieci"eiì:le j-i-i

:iagni iuie du:ing th: b:e:c:-rg (sho:'t ,j¡.r') rleáison. The¡'e*

¡ lf.or .n'i ..ì,^,di c Lji reig¿ses incl-e¿tse i-n iri.'r'ri r.l:,¡'r 1rìr:. ie-- J!\2uL,vJ ^f-!L -s-.-v 
.-L.v

creas3 j-n nuin'oer ourint tilE ncn*bi:eecÌ:-i:g (lonå iiay) iieason.

TÌle i:argct or-gans (t,ire testes j-n titi.:; casû ) are i,he i-ef cre

sub; ected ta I orver but more constant cii"crrlatt-n€i lev¿l s cf

EonedoIrcplns clur-ing bhe b:cedlng jr,-is()n, Tnei-c aLso e;<lsrs

in bhe rarn airci buc]< ¿ c j-r'cadian rh','thr dur^ing tvhicÌi pl::sma

level-s oi Ì,H, testercne (T) and -uo a I esser. extentl Folticle-
Sf i.¡nulat,ir:g -¡loi'none (l-Si¡ ) ì-ncÌ'ease cr-ri'i-ng ihe Cark phases

of the 7l+-n cTclE (Lincor:t e¿ al, , L)77; I-r nccì_n ano i,eei,

L977; ìi,.ri-:ul:-, 197Ll ) " iarlier rvorÌ-l t¿ï F:ri,¡o e1- ai " (L9? 5)

had, howevei-, failed to i-eveaL sr,ic'i' i-i,ythnicity. The.jis-
c:31laac)-:r lì:se cbse:va:l_Jns ne;- Ì-,1 u:t:-i:.u;cl'i.,J l,::=

irequ,:nC j' o.f sailpling,
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Dui-ing e l2 nonth pe:'lccr, i.iuiuuLi (f 978 ) iound that

l:lasma t¡i ccncentrat,ions in the buck displ,aired cne lai'ge

peak in September and 0cto'oer; a seconi snaLl?r peak ,,.Iâs

detected i-n Februar-v ailo lriaT " ,Lssociacer.l ,¡iIh the snaller'

peek r.vas an extrernely i.igh ani¡ral-*0o-an.¡:lall'a::i,,tion" Dur*

ing iire Sepiember--0ctober peaÞi, plas;ia Lil nean conceritr'ac j ons

rangeC iron O "! Lc I "f ng7lnl-, lvhiÌe Lircse oÎ the l-c'¡¡est nontÌl

(tlcvernber) varieo beL,,veen a maxinum of 0.5 ngfil- t,o ncn-

deLect,able levels.

Tericoi al r'el¿:ticnshlps l¡et,,t3en tiir v:ri,-,us iloi-l::ones

invcÌvrC in reprciucti-.ln C,-rrinE, the tr:nsi I j-cn il'cn ane strus

t: brted:ng ac-ivii'," i:: iir: fenals io-i i:av: ro:'c::n Ì¿pJ:-t;c-

Iiov¡er¡ei', 1. the ewe TuInasasii-a!:osc'l t]t ¡.:,1. (\975) and l/aiion

et al . (L977 ) founcl thet i-ii 'r 
eve I s iluc¡u.i.ied thr:oughout no st

of the ancsti"us perioC. Dai' to cia;' fiuc;r.-Ìaticns in FSä Levels

'r/er3 also o'oservecl ,¿'ìth no overal-l change ln clr-cul-¡ting lev-

:ls e;<c:pt fcr soae high velues theL vrere assocj-¿r,eo lrith high

Lli I :ve,l-s " TÌle short-tern relatir,.nships bei',^,'een peaf;s ol pLa*

sna Lii and FSli suggesL ano suppor-'u ihe notlcn the: e singl-e

hypot,hal-anic hornone Gon.ldoiropin-l,eLi:a s:ng ïorncne ( Gn¡."iÌ )

i-eguiat:s f ile secÌ^eiion ci bo[Ìr ¡]oIìa'i,)tfo jllns (3urgus et ai, ,

\972; 0uii.l,,:li n and Bur5;us, L9??; 3-:eve3 .)1. aL., \971',i

loncvan ¿, nri ter- iiaar' , l-977 ; Simar-¿¡.1-rs , i97:i; ?ei:hii-n,

Àì.thcugii brj-¡¡-f ¡iinor ;-j ¡es r:t ; rr)rìlsLe::ne ,,'iei'e i'

^/ I v I o

:: loi'tei
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(Tutha sa str"ako soI, L97 5) , ci:.culating Le¡¡e1 s of th j-s hormone

i:emained consistently low íor mo sL of 0he a-nestrri-s period "

As shov¡n by the ;orofile of ctrcu.]ating progssLerone, the

firsL ovulation was ruot acccmpani ed by es'¿rus.

In the ewe u all_ ühe conporrents of the hy-pothalamo*

hr¡-nnnhvseal.-ovArian axis are capable of Íunctionj.ng duringIrJ uv

the entire period of anesLrus (Roche et â1., 1970; Karsh et

ä1., LgTs) " Experimeni:s by Goding et al-" (r9á9); Eeck and

Reeves (f971 ) ; ancì Reeves ei al " (f974-ìr ) denons'uraf eC that

the adnini strati.on of esrra.diof *f7ß or GnRH stimula.t,ed the

re'i ease of Lli ourirrg ane s Urus " it 1,^rås also r-epo-l'ted

(Iur:hasastr-akosol- et al. , L97 5; Ìiai"sch eilcì FosLer , L97 5;

Sca,ramuzzj- and tsair.l ^ L97-7; Karsch et aL* , l-978 ) tiiat bouh

posiLi.¡e and negative feetlback effects cl'che gtlnacial sber*

oirls are readily demonsii"atable on the hypo Ihalarno-hypophy-

seal axis during anêsbrus.

Recent investigatj-ons b;r Legan et aI^ (L977); f{auger'

er âl-, (L977); Karsch er aL 1977); Rawli-ngs et aL" (L977);

and Karsch et al " (f 978 ) ' 
hai¡e led- bo ce: tain specu.l-at'ions

on ihe nossibl-e mechanisms involved in the onset of the
¡-vvv-v

anestrus conc'lit'i on and tire consequent resumpL-i cn oí ovalian

c,vcliciL¡' ir-r t,he breeding se¿iscn l-n tire er¡re' fl i s possibL¿

ihat si¡riLar rnechanisms are opel"al,j-ve::I tii¡: oneet ol seas-

onal anestrus ant.l resunpti,:n cf br'eec,ling ac'1,Ívit,y in the go¿ìt
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In one such alL*yea:"*rouniÌ expe¡imenL using o\¡arj-ecto*

mised. ewes inplanted lvíth silasüic capsules that ¡naj-nLained

physiologic leveLs (3*7nS/mI) of circulat:ing ^.¿¡¿6ioL3

Karsch et al-, (f978 ) observed a striking 'oia.nnual- change irt

circulating LH. The pattern of biannual changes in s€Ï-uin

LH conceni;ration was coincident wiLh bhe LransiUion between

br"eeding and anestr'us periods in intact e',vès; eler¡aieci Lll

lev'els being associated wi1;h the breeding season while un*

ietecia'o-l-e Liì Lerrels occui"red during tlie ane strr:s peri-od "

it was h.ypothesize d by Kar"scli et aI " (l-975 ) '¿ha¿ in tire ewe

ihere occul:s a prof ound SeaSonal cÌrange in t,he sensi tivi ty

of the sysLern wirich governs Conic Lä secr.oIion j-n ]:'esponse

Lo the r,f eeclbackr? acti cn of esr;r¿'.cii-ol " Estradiol v¡as founcl

to be a pctent negative*feedbacl; ho::none during anesLrus

but was i¡reff ecti vÊ in this regar-d during *uhe breeding sea*

son. The nechanisnl as proposed bir Ì(arscii et al" (f976) anil

Legan and Karsch (L979) is as follows: During Ùhe folLicular

phase of the esLrous cycle Curing the br'eeding season 1,he I'e*

gi'ession of the corpus luteum (CL) is follo',qect by progesterone

'wit,hcirawal; th:'-s eff ecis a ina;ior opening in Ûhe negetive-

feerlback loop whj-ch contr"ols LH seci-e1-ion" 'lhis is foLÌov¡ed

by a prcgressiye incr"ease in cj-i"cul¡il,ing tij i'¡hj-ch in tui"n

cåuses an inc:ease in esbradiol product,ion by' ti-',i: iollicles.

The esii-adioI secÌretion i s susi:ained un[ii ii r-eaches a
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threshoid for trigge :'ing the pre*ovuiatory LÏ-l surge" As

observed in a normal cycLe , conCr-lrrent sustained incre¿-i se

in bot,h T,l'i and estradiol can occur becaur se physiologic

LeveI s of e stradiol alone cannot in-hlbit Lä secreLion du:-*

ing the breeding season. During Ûhe tr"ansit,ion period into

anestrus, t,he syst¿ri gol,rerning tonic LH re'l ease gainS reS..

ponse to Lhe negett-ve*f eedback action of est;:adÍo1, Às ihe

CL of the last, cycle regr'e,sses, both LH and estraoiol begin

to ¡'j-se in t,he seme nanner as desc:-ibed eal'Lie::. However,

f.hp rÊsnônse r.n t,hp nêøåf,i r¡¿*fgsdback actj-on oi estraOiol isur:Ç - vrirv:(r'r

norv higher: and so termj-naces the progrÊssi-'¡e increase in

tonj-c LH release; an inci"ease üiiat is necessary for" susÛained

es'"radj-oI produc i;icn " Äs a resu.lt estradiol- ievel s begin to

fall befoi"e z^eaching the tì:reshold requir"ed for the irlj.1:ia-

tion of the pre-ovulatory LÌ{ surge " ilence, without the pre-

ovulatory surge, ovu-lat,ion does noL occur" and or¡arian

acyclicity sets in. At the onset of the ne-<i breeding season,

the system rqhich govel-ns LH secretion again becomes unrespon-

sive to the negaLive*feedback effect of esti-adioL Concurrent

increases occlrÌ- in circulati-ng esCraiiol and the Li{ and estr--

clis cycì.es a¡rd evari an c1¡cLiciiy are reinrLiated"

Presurnabii', envi:tnmentaL photoper-icdiciLy lends ibs

contr-oI of reproductive activru¡r blr soi¡eiio'.v cÌr*ngin3 the

responsivÊn,lss of the h;rpobhalamo-ìrypopiryseal axis to t,he
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nêÉra.l. j rre*fleeclback ef feCt of eSt,racjiol, Tn e.qsence _ the

sustAi nacì r;-eovulaNory i ncrease in Li-i r"e l-ease is ther' ''

sug.ge sted pivot,al step and it s inr-erruption or completion

dic'0at,es the seasonal reproductive state " In this vray,

estradj ol becomes ühe major organizer cf l.he seasona} re*

productive cyci-e. The sequence of events leading 'co ovul*

ation anci Lo ancther cycle is pe:':ii.bt¿d '.¡hen the negative

rÊ.s.nonsÊ ôn f.ho h,rn,ri- lrr'l rm,r.s i s Ior.l: i 1-, iS. þçr¡grrel- . intef*vi¿v v^¡sÀ$uqr IJ 4vÌ!, *"t ¡lviruv Jl ¡

nintpd 2nrì ar:tir¡alv irhihir,ecÌ'"vhen the nêøaf,ir¡o rêcì.lranSe Lor'¿¿lrv

es¡radiol is high"

Hor¡ronal Chang"rs Du,:ing chffi

Litl.le is known abou{. the inuei'r¡lav of the hormones

originating f¡'om the hypochalanus, pituitary, overy anC tne

adi-enals in the goat, during the est::ous cycr e " Using protein-

binding a s say' t,e chni que s , Thorburn and Schneicier' (L972 ) found

that pÌ-ogesterone concerrtrations in t,he peripheral plasma of

qoats were very low (0"2 ng/nl) on t,he day of estrus (Day 0)

and were signif icant Iy diff err:ni f rom tho se found in anestrus

cr ovariectomized a.nimal s" The ccncentrati-on incr-eased to

¡'each ma:<imurn Ievels cn aboul; Day l0 oí tire c¡rcl_e and de*

creased rapid.r-y dur"ing t,he Iasi 3 d.a.fs cf i-i-,,.: c'vcle " Tiiis

pabtûrn ¡f'pr-ogesturonÈ secrefion is si-rîil-ar Lo lhac v¡nich

has been obseri,'ed in erres (Thor'ourn eÇ aL, u 1.9ó9; Thoi-bu:-n
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and l,lab[nei', 1971; Stabenf eldI ei âI. , \969; 0bsi ancì Seain'ark

f9?O ; ts j ersi r-rg ei âl " , \972; S:ir da et al. , L97); Yuihasesti'a-

kosol ei al,, L975; Pänf ec al", L977; SÍmareks, l-97lj) anii

in co'lvs (F,obertson eL aI. , L972; DonalCson et âL " , L91a) "

Pi"ogi:sterone concentra[Ícns l,vere at iileir lci.¡est ]e,¡el-s

on tile dai' of estrus (Dalr 0). A posrtj-v: coi'I-elaticr: bet',';een

p)-asrna progesterone level:j errC Ct íunciion ha'l pr"evl-ou:;ly

i:een ie¡nonsira teC ( Thorbr:r-n ano ;1atiner", l97l ) . ihere-fore ,

Cecreasing prosesL¡:':ne l-evels :-lí' ¿cL Ci reS:'?3s'on

fn,¡:l'sell¡ r'e ì-ateo to Ihe ve]ly ioiv pllogasteione ccncen*

tr"ations Seen on rhe Cai-,," o i : sti'u S in both f fi-: 3we an'i ¿Ìre

Co\{, j-s t,he c}rai-acteristiC ¡i3v¿lt,,leL leve.L of LY. and FSIì.

Throrrghouc the Çl/CIe, mean Serum L¡i AIìr* prrg:st¿r'one concen-

trations are âlso inversei;r re.ì-a;eC; Lir,'ueing hrghest dui-ing

ì:h¿ ear-Iir anrÌ iate-luCeal pliase " å progre ssil¡e , Î"i rt e*f ol-C

i-ncr-ease in serun Lil conCentratir¡rls has been cbs¿rveC Lo

occur bet','leen the onsei of ühe pr3

at, t,encianü uo iui ¿

'ì r-ìf..-ns farr llt circi;'at-

lysrs anci ii:e iniiiaticn
,,"i tr ... lrr"q /)^¡^ ', -1-u, iJvlq- \---U¿:t :U

r:ar è: rl., \i:î; Yur-.::as-
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f :,'ulrì sligg ': st j--¡e :videnc e
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liauger e"" al-. (\ra77 ) anC Legan ¡.nd i'iar'sch (L979 ) have

concLuoed rhat, d,-iring f he cycIe, F,rc3es.-erone pla;,'s a 'Jcm'i n*

anú i^cle assisted by es[¡'aCio] and pcsslbJ-y olher ov¡rian

ste:^o j-rls in governing llie tonic LiÌ Secl:eiion " The initiation

of i,Ì¡e seôLlence ci evenLs l'rhich l¿ais to ovulab:-cn is cnly

achieved ,,çitÌr prcgeSt,sI-Cne l,riihiralval- " Ther"ef ore, Cui-ing

bhe b:eec.t;tg sea son progestei-cne acis aS the nå,ì6¡ oi'g¿inizer

oi the pt'eovu'l aiol';' er¡etlts of ti'le ':strus circle in the eb/e'

This is nost prcbably Ulie caso in tlle s3:,,t, toc, slnce high*

es-, Lli biologicai ac[:-vi-ty coi'i'elaiee pcs].tivaly','¡ibn Tery

l-or.r pr"cgesierone values (F:eioi'ir,is, f97f )"

There r s no docu*neni.ed :-nf oi riat icn ::aar-Cillg che na ture

of es-r,i'cgen changes duririg tÌle estrcus cTcle in t,he gC¿ìt " iiot^¿-

ever Cat-a a,¡aiLabIe fro¡i sGVer-ai investi¡;ators i¡icicaL:s tii¿tü

c:-i cur ating esti"ogen ievel-s peak et ci' arouncl :sti'us ',vi¿it some(

day-[o-Ca;r vari aUicn being seen ln cycling 3i.ies (Scaranuzzi

ei: al., f970; Pant.:i ål-", 1972; iutirasasLi'¿iI'.cscl eü al-",

L97 5; Simaraks, 197É ) " ilore specif :-caiiy) estracìioI*I7 h¿is

been obssÌ'ved tc sigtiifrcanllT increase 2 days beíore es;rus

to.¡ust pric: tc cr at t,he tine cf t,he ce.ri: ci cÌie pi-eovuÌa-

irtr.y Sui-gr: (Co:l et aL", l97f ) " Sinj-'l :,il' 'Ìlclr'lå5'3s Lr'f 13 I'Éi*

por-terl blr F-arvlings (!i77) aLthough Lh-: ÐelCentage cf sucb.

signllic:i-l-. .11,3'"'ations',.iås f,-,unL.i i"l ì"1 lc:i,', Tire t;-ne a1-

iti,i cìt ¡ne ?ì(pei"inents i,\¡eÌ'e crniuc;e.,,.1 (eilhei' in Lhi: :niilCle



of the bre,ecling season or aI the end of thr: breecling se¿rson)

may be held accountable for" some cf the cbserved inconsist-

encies in Patterns rePorted.

It has pr"eviousiy been nentioned th¿ìb the obser-ved

estracliol*I7B increases resul-t, from both i'educad progester*

one and increased Ltl secÌ'efions during th: earl;r andlale

LuteaI phases, Ì'espectively, ano it is importanLllr invoL'¡ed

in t,he inj.tiation of Ûhe sequence of eveni:s ihat Lead to

ovula [Í on "

Hornonai Chanqes Durj- Pregnanc' and Partui"ition

.During pregnancyr the siIes of progesteron3 secÌ-etion

as we]-l as changes in plasma concentrâtion seem to vary

cons.i cierably bef ween dif f e¡'ent sÌ:ecies (Àus'ui¡ anC Shori,

\973) " fn Lhe goe.b, pregnanclr rnainLenance j-s oepenienc u'pon

tþe secretion of prcgesl,e::one fron aLmosl; sol"ely b'ne CT,

(Linzetl and Heap, t9óE1 Thorburn ei â1", L977; BuLtleu L978).

The¡'e may be a minor placental- contr"ibutir:n tc toLal- proges-

f,erone prorluction j-n la te pre,gnency but t,hi s i- s in¿ldequate

f o proi,?ct, bhe pregnanc-\¡ in the absence of I utL:ai f unction

(Currie and Thci'bu¡'n, \977) " Eariier ',vork by Rawlings and

liarcl (\9T ) ira¿ shown th¡: I abortion aii,ei- ov¿lriectcny could

i:e pi'evented b-v tha aclmlnistration oi pl-oije sLerone, t'hr-ts 3m-

phasizin3 the cvaì1y as the mai n scui'ce of this horrnone in the

goar iurin4 ìtÌ'egnancY.



LO

Progesterone concen'craiions i-n [he pe:-ii-'irer'p-L nl-esma

oí pregnanr* goai,s have been Cocurnented b)'sev€]-al workers

(tslorn ancl Llrng5s¡, L97-L; Irving et aI. u L972; Thoi^burn and

Schneirìei-, L9i'?; Thorbui'n eil â1", LÇ72; Cur"r'ie ani Thorburn,

Lg77; Ftint et å1., 1978; and Thcrburn et aL", \977)" ÀIt

results obtained shoiq tha"r progesLerone h¿rs å characLeristic

graclual- rise during earl-y Pregnancy Lo the level-s conrnonL;'r

observed in t,ìre luLeal phase of a no:mal- est¡us c:¡cle " This

Ievel. i s susiained until. about day 4C of ge station ','¡hen a

slight, decline is obser:veci; a secondary inci^eat5¿, peaking

,cui"ing ihe thj-rd to fourth month of geståÌ,ion being then

:-epor-t,acì " The ¡lss¡sa se af i:er th e 40ih daSr sf ge stlation has

b--en assocj-aLecÌ '*,ith reo.ucecì luteaL cel-l si ze anci reoucecl

luLeal- .secr-r:tory activitir, The CL is later''rre,ju'/enatecj'rY

ic iul-l functional a cíivitir by pLacental I acLogen ;ihich is

syntit3sized by placental iisstle beginning bi'a'ooui day 60

of gesiat,icn; irence the observ'eci secondar'y inci^ease (Thorburn

et âI", L977)"

)"

The pÏtogesterone concent::aticn incre¿'se in ihe third

and icurl,h rnonth of gesLaLi-on i{as significanil-1r gr"eatar in

tr+in pr-egn:rncies ihan in singletons (Thorburn et al " , L977

A simil¿rr phenomencn waS obser-ved in !'/one¡r wiiere plasina

pi.cgeSi,:rcne concentr-à'.ionS -,{eÌ'e s:-gnificånLl-y higher ir

twin bhan ;j-it sj-n¿l-èiolÌ pI'3gnancies; ihe me¿ln Ievels of



{)
 

¡ 
J.

 
,.r

Q
 

cÎ
 

c:
t 

i.l
 

Þ
 

c1
' 

Ë
 

r-
r 

'Õ
(t

 
:J

 
rc

 
Þ

- 
O

 
È

) 
l] 

Q
 

:l 
l''

 
5

cr
[t'

:ìu
)(

D
Þ

ct
Ê

_3
O

i7
O

rJ
 

ct
 

,s
 

( 
| 

(}
 

"t
l 

r.
ì 

itl
l

()
 

ír
. 

!j 
*û

 
O

 
(D

 
(U

 
(ir

(i-
t 

rD
 

cr
 

1,
. 

C
ilJ

 
,S

 
rJ

 
ct

 
'¿

 
(j)

:ìj
 

P
. 

Þ
 

ll-
 

iD
 

O
 

tl-
) 

cf
:]ì

,.f
)ô

Ê
)(

.r
Þ

-(
t)

(t
(U

(D
 

'.i
 

(f
r'1

 
. 

:-
t

()
 

(, ) (Ð

lr.
 

ù
u)

 
é 

i_
, 

i1
 

rl 
!,i

(1
;_

l

rj 
¡')

 
i:-

,a
l

ÌJ P
.

-l' ..J '; 
1_

)

it) t- I 
'' ,J Û
q a fÐ ll.
,

lì) 'f ç)
.

lÈ
)

(ù
 

(f
 

(t
i7

 
:':

 
()

i',
 

(0
:)

 
\r

ì
iJ

 
iì-

l ,
. 

(-
) 

!_
)

',7
 

í)

:1
ì-

U
) Ø o c) r' Ê
)

C
T

(i) Ê
-

(-
r 3- (t :J
-

iD

Ê
r 

Þ
 

f.r
 

C
|. 

o-
 

:J
 

r:
 

'rJ
\.c

;r
cÌ

'(n
Ê

)(
D

oÊ
r(

D
r

-lç
L]

-,
.t¿

.¿
o(

Ð
Þ

T
O

¡ù
O

O
ct

H
T

O
(D

0C
Ø

Ð
a)

lJ
-(

D
c)

 
rr

).
 

€ 
i7

 
,-

 
il 

cL
) 

Þ
 

rJ
)

a:
:1

'ç
Ð

O
(D

:U
i|)

llj
'J

tc
tc

f
:lÞ

U
ic

r(
D

O
-(

D
O

 
íD

 
P

 
(ù

 
7;

' 
t:.

 
ir-

 
O

 
tr

 
fl

P
"C

çL
Þ

P
JU

J(
D

O
(1

)f
l'3

o(
J.

)i-
J.

ß
)lr

'J
cr

oì
ir-

fii
lJ

cr
J]

(D
'1

 
flJ

 
p.

 
O

 
C

f 
11

 
-r

Ê
r-

:l(
-1

.O
Ê

r(
l) 

J]
fÐ

I'r
l)-

Þ
-h

J?
o5

(>
.Þ

ô-
lD

ÍJ
(L

)(
irO

* 
rc

 
r 

(f
- 

ûì
l 

'õ
 

(D
 

rr
 

ì\ 
cr

.-
f 

l<
 

|J
 

H
ì¡

J

H
lù

5(
l;Þ

lli
ÍC

.)
tq

-J
c)

:r
Q

iid
ç"

o
(J

\ 
r-

J 
O

 
O

 
(<

 
Þ

 
;1

 
ci

 
* 

!)
 

"C
,

JC
Îc

)c
t..

J
o*

5.
cJ

t-
r.

Þ
(?

(D
cì

"iÊ
rt

jÞ
()

rQ
lú

aì
Þ

" 
Ç

í 
ir 

;:j
 

cf
 

o 
cr

 
-J

 
il

È
) 

fa
 

\o
 

P
-

i.r
 

'1
 

-_
l 

(n
 

l.j
. 

( 
D

 
cÎ

 
Ì_

J 
:f

iJ
)t

sË
U

)C
n:

r-
Þ

o.
)

F
.t.

 
A

 
C

f 
(Ð

 
(f

 
l-,

!
rt

(ir
C

IO
F

JÐ
{(

D

'-)
 

c-
:

(Ì
) (ir

"ã

.l 
(9

a-
 

F
..l

fL
) 

l:'
i 

'i
;.:

) 
iD

C
l 

(¡
 

.)
{ 

r[
) 

iì)
o 

:r
, 

',)
.

I

i-r
. 

' j

t''
.L

 
(:

)

ir 
(t (u

 
l!)

'1
 

Ì 
l- 

(!
)

C
) 

L-
) .+

.J
 

(D
 

'J
È

 
(.

)
(:

 
{f

':ì
>

' 
(t

 
tD

å.
"

(L
)

...
O

 
ci

*-
..1 ()
) 

ft)

i) 
ó 

t'.
 

'P
()

- 
s 

L.
l

(/
i 

tD
.ll

 
l| 

cr
Ir

O
ifP

' _\
l 

rl-
 

t)
rÞ

 
\,J

 
tit

''

{t
\ 

lJ
 

t-
<

cr
 

l-l
 

l-T
) 

(D
 

,J
 

lJ
. 

U
) 

l.J
. 

Ln
1r

 
P

'ì

a 
(u

 
c,

 
(Þ

 
Ê

) 
tJ

 
:J

 
:_

f
- 

l! 
(D

 
|_

]. 
Þ

 
ú)

 
l-¡

 
(i)

\O
cl

U
lO

*Ð
-O

Ir
.

'_
J 

--
-l 

_5
 

iD
 

Ê
.j 

a'
 

il 
cf

\o
 

iù
 

Þ
 

a 
ii 

cr
 

ll 
Lr

 
lr-

- 
l 

( 
t 

É
 

cf
 

lr'
 

i'.
),

 
íD

 
t.j

)
(}

. 
o 

u.
 

t¡
l 

rJ
 

(t
) 

o 
I 

¡-
t

\,i
.1

 
- 

il-
' 

tJ
q 

tD
 

' J
 

.i
(D

 
ct

 
(D

 
cf

 
iD

 
* 

ll)
 

fji
ì

',.
:. 

if 
H

. 
Ø

 
,.)

.. 
ar

 
i) 

C
t

l-j
l 

rlj
 

O
 

C
-t

 
O

 
l.r

. 
I)

 
1.

.1
. 

(D
 

*J

cr
o-

lÐ
oÞ

û\
oc

)c
tl-

J-
o,

1¿
U

É
r^

-J
iJ

O
:l

iJ
' 

O
, 

O
 

l)-
 

lD
 

(^
 

Ln
 

iJ
 

rD

ot
_\

cr
É

(¡
- 

fi 
t-

-l 
O

 
r'J

 
(,

 
Ð

- 
'r1

 
d-

.l 
:J

 
'C

l 
t)

. 
t-

1'
 

l.)
 

"J
 

Õ
O

 
Þ

 
C

,' 
i,J

 
(t

i
tÐ

iD
'J

fJ
ot

cì
0)

C
D

Û
q

:li
¿

o'
(t

e-
l

t)
 

" 
,: 

ç:
 

cr
 

\-
i

* 
'-J

 
I 

l¡-
:J

¡O

oô
oØ

tr
lir

01
 

:f 
o 

c)
 

fr
. 

:i 
Þ

 
!r

 
cf

t_
-

--
-J



a)
 

()
 

al
 

(D
 

(D
 

Þ
 

r)
 

cf
 

i-J
 

tJ
 

(Ì
 

l-r
' 

lJ
 

!-
J 

u)
 

Ô
 

(J
 

il 
t-

b 
u)

of
)ii

tJ
Þ

Ø
c)

oÞ
:)

-\
o(

D
:tÞ

\o
f\)

l-'
-f

itD
O

'L
f

F
J 

r,
:-

 
(|

r 
(D

 
C

r 
cf

 
ct

 
lr.

 
()

 
Ê

) 
-l 

O
- 

fl)
 

{ 
O

- 
Þ

 
t 
J 

ç-
r.

 
l: 

(1
)

t-
r 

th
P

. 
(iì

 
l r

) 
rì

.)
 

Ê
) 

Ê
)

(/
) 

(u
 

(r
 

I 
lr-

l 
Ç

L 
P

' 
il)

 
ct

 
. 

cr
- 

o 
ts

l 
i 

P
 

. 
fi)

Ð
 

iÐ
 

{-
i 

(U
 

r-
b 

>
í 

P
' 

cf
 

P
. 

a 
:-

l 
0)

 
[D

 
',i

 
(Þ

 
| 

H
. 

tD
 

(Þ
 

L1
i J

 
';-

) 
ß

) 
ç)

_ 
(D

 
'ú

 
o

cr
 

(D
 

È
) 

rl 
I 

:r
: 

l-,
; 

I.J
. 

þ 
:.1

 
:.i

 
.Õ

 
lÌ)

 
:1

'. 
tì 

:.1
- 

) 
\{

) 
'J

 
C

t
:j 

7 
':-

l 
Ln

 
fJ

. 
fL

 
Ê

) 
(D

 
Þ

 
r)

 
't)

. 
î)

 
''J

 
iJ

 
flr

 
C

.)
 

(J
rì

 
-l 

O
 

ll-
 

(1
.)

(lr
 

()
 

i'r
 

(r
 

=
 

:)
 

Ø
 

(f
 

i'-
f 

IU
 

ii 
0 

(u
 

O
 

Ø
 

É
L 

Ø
 

,fl
- 

i-,
rì

 
(Ü

 
(î

ìlf
Jl

rf
jC

uÊ
Þ

(j'
t-

J.
C

-ç
O

lJ
(D

cT
rD

 
(î

 
O

 
iJ

 
Þ

 
à 

cr
 

P
 

l,l
-

,(
.1

 
!ì)

 
, 

[ir
] 

l! 
cÍ

 
:l-

 
(D

 
]-

r' 
C

) 
5 

'J
 

3 
ct

 
O

 
Ø

 
(U

,J
 

u)
 

ç,
-)

 
(0

 
Ë

 
tt 

(D
 

0)
 

.r
 

'J
 

ö 
o 

t-
,'.

 
0 

a 
(D

 
fl)

 
i_

j 
()

 
o 

:J
(1

1)
 

(L
) 

. 
iJ

 
u 

'1
 

l.l
 

fìr
 

t 
(D

 
I 

:J
 

- 
ci

 
iJ

 
5 

lr 
O

. 
r''

 
(1

-'

()
 

(f
 

(ì
) 

cL
 

'a
J 

r'1
) 

F
i 

È
) 

ç 
o 

Ø
 

'1
 

{
P

. 
()

 
()

"J
 

,1
 

o 
:f 

o 
-l 

aD
 

r'a
 

(D
 

c¡
 

c+
 

.)
 

(]
) 

fir
 

(D
 

o 
3 

ça
 

(l)

ci
 

ç-
f 

io
 

.)
 

o 
:_

.t.
- 

fl)
 

ct
 

ts
J 

H
 

(D
 

l-J
 

.t 
cr

 
(ù

 
iJ

 
o 

Þ
 

íD
 

l-J

f:r
 

:-
t' 

,D
 

t'b
 

O
 

(D
 

g)
 

..l
 

lJ
 

! 
O

 
O

 
lr'

 
Ê

" 
O

, 
iJ

 
(D

 
o 

(?
 

Û
rì

(î
 

(D
 

:l 
rl 

!-
r)

 
,,,

 
i.J

 
- 

n.
 

ll 
l')

 
(ì

) 
F

: 
a 

a 
cf

 
cù

iL
 

:,1
 

(-
f 

)-
 

o'
 

o 
'i 

.)
 

| 
f-

J 
'j 

c-
t 

.)
 

cr
 

(1
 

'3
 

(Ð
 

,.o
i.r

.,(
J(

r,
-J

aL
.-

Jj
Þ

O
:fØ

ij(
D

cr
Ê

)ii
ot

sJ
Ili

[ir
ìL

-t
{

'j 
fj 

Ê
) 

ts
.J

 
11

 
O

l)Ò
!)

ct
(D

3(
ìO

íì-
É

(D
ra

(D
ci

.¡
P

cf
É

).
"r

'È
i-J

:J
 

î, 
¡ 

l--
,. 

lJ
 

t'-
 

()
 

l 1
 

ts
1 

Ð
" 

Þ
 

i J
 

l-¡
'

()
 

(,
 

Þ
 

()
 

C
r 

(r
 

¡J
 

fr
) 

>
í 

- 
l; 

l¿
 

(l)
 

Ø
 

O
 

- 
tr

 
cr

 
O

 
cr

(-
r 

cr
 

0 
()

 
í)

 
(l 

(D
 

q.
l 

F
-r

 
r-

b 
{ 

ct
 

É
 

cT
 

! 
\r

) 
:-

'- 
ts

) 
l)

(-
tc

rØ
O ß

)
O

f.c
t

I.J
 

ij
l "

 
()

O
 

ij 
rt

 
O

f.r
J 

11
) 

:t"
 

LI
 

i-
.;:

 
(D

 
u7

 
rl)

f 
b 

lít
 

()
 

:l
(Þ

 
r'.

 
:J

 
'r7

 
¡J

( 
t 

(.
/ 

t)
:

al (i) ,:i 'j () ç" ô (r IJ :.J

i.l
 )

C
)

ts
j a¡ t_
'

U
) o

cr
 

(l
iL

r 
A

ri :J
O

O
('r

 
f{

 
-i'

:1
 

(Ð

()
 

çL
lj 

:)
L)

 
(D

 
(1

'
i:'

-

O
, 

:: 
cr

 
l-i

 
"J

 
''l

 
ç

fù
 

l.)
 

I,J
 

I, 
o

(T
ct

 
I 

'.

:t' (i)

.J

::.
1 

!-
 )

(D
 

?'
 

cf
i 

) 
LJ

|.J
 

l,-
l

ft)
 

:;
bi

(, | 
"

.)
Þ

ct
 

c'
t

(i) (l) U
) Ë
5

(T

l.)
 

lr 
ll)

l;t
 

{:
' 

ct
 

l¿
l

fL
) 

(l O
(il

'j
'l 

r 
t t-
'-

¡

q)
 

(L
) 

P
- 

lJ
 

::,
 

cr

ts
1 

ts
J 

5 
-l 

(D
 

| 
(l

Ê
) 

0)
 

-l 
o\

 
lr

çL
 

ct
 

't.
 

tiq
 

--
i 

.i
P

. 
()

 
o 

rr
 

(t
)

o 
ç 

9.
) 

?.
 

,)
" 

ci
lJ

 
'-j

 
o_

 
Þ

 
fl)

 
(f

 
i

¡5
iì

I 
r 

"C
j 

(L
) 

i:)
 

at
-J

 
(D

 
:i 

fj 
ir-

lrl

lÈ
 

f 
r.

 
(t

)

(.
f o f- û,
1

Jì
) 

c0
 

t¡
l

5 - 
rJ

. 
O

l
Ô

r 
ra

rl 
C

't 
C

l

oo
ur

ì
r-

{ 
F

f 
ô

-Õ
 

o-
 

c)
È

1 
- 

/l
)p (D

 
ts

J 
F

.t 
U

)

fl) ;l
(¡

) (t ¡

l..
r

cr
J



¡) (Ì
) ar ç U
)

U
)

C
) ir (t ¡l .{

- 
-

I,i
'

()
-

ii) f') L) 'j IJ i)-

(u t)
-

Þ cr ir- (i, ç: c1 (u -l o I o ln 'l È
-

i,.
 

l- 
J 

(1
 

"(
iJ

 
cr

 
Þ

" 
'j 

ir 
,a

 
Þ

 
(ì

) 
Þ

 
,.

r'"
)

ç: Lr
i¡O

-'J
O

i
Ø

(D
l)0

r
:J

(1
 

"(
J 

l-J
 

fL
 

l-r
' 

H
 

Jr
) 

P
' 

'i)
 

r"
 

¿
 

') 
Ú

l
;r

- 
,ìi

r 
ij 

I 
5 

iu
 

::J
 

t.:
 

ç'
. 

l: 
6r

' 
;t 

h-
l 

Ìt 
O

 
(D

 
\:1

 
¡-

t)

(0
(D

(f
q

\1
5L

nO
.)

,-
J(

D
'l

":
 

ii-
 

G
l 

'J
 

a 
P

' 
tì 

F
r' 

Û
l 

u)
 

l-r
- 

tí
c 
I 

;J
 

(D
 

I 
t' 

i'J
 

(J
' 

f].
) 

-l-
' 

L1
 

O

(D
 

l) 
0J

 
lJ

 
(D

 
cD

 
(i 

(l 
l-r

 
ct

 
ct

 
Ç

-t
- 

ct
 

(=
 

I'r
 

(u
 

c1
'

O
 

'J
 

tr
 

.(
ì 

cf
 

'..
í 

q{
 

Ë
 

-.
ì 

'-i
 

(D
 

iD
 

ts
J 

A
 

('r
) 

fi)
 

tn
 

ts
J

o(
D

r.
 

I-
J 

t-
i. 

iL
 

l-r
. 

H
 

lr 
Ê

) 
¡l.

 
J 

ì)
 

6 
O

(J

c1

?'
 

O
 

(ü
 

rL
 

:i 
.õ

 
r:

-l 
rb

 
ct

 
O

 
:l 

(r
 

u 
) 

(r
 

\'\
 

\
çr

* 
'l 

'; 
<

, 
õ 

ç)
 

3 
o 

r 
rD

 
ç:

 
C

 
cD

 
o 

o 
Ir

 
Þ

-
;J

 
.r

 
c¡

 
'.1

 
O

 
'J

 
'1

 
Þ

 
ts

J 
t¿

 
lb

 
üt

r 
(l 

c)

t)
. 

*i
:j 

(¡
) 

È
-.

 
: 

(f
 

i:,
. 

l,)
 

F
J 

tD
 

(<
 

O
 

l¡)
 

"1
 

O
 

O
- 

O

(ij
 

()
 

(D
 

C
l 

'-l
 

r-
1 

+
.i 

(Þ
 

t)
) 

.-
t 

(D
 

cl
 

l- 
cJ

 
:l 

cl
'

(.
l- 

- 
;:)

 
¡'.

 
cl

j 
l-r

 
n)

 
(.

D
 

l: 
o 

F
''

Þ
 

;"
i 

i:t
 

o 
c¡

- 
:J

 
û)

 
ct

()
 

(r
 

(ù
 

rf
 

ta
r 

(D
 

tjt
¡ 

--
l 

. 
íü

 
!l)

 
O

 
¡r

' 
il 

tr
l 

O

Ê
'. 

'ÌJ
 

ç:
 

Õ
 

F
1 

.r
 

" 
C

: 
I 
'' 

\;'
) 

* 
O

' 
n 

i-J
 

til
 

lrJ
 

cr
i I

 
ll'

 
t1

 
u 

C
 

ii'
 

\¡
 

:J
 

''-
l 

ct
 

(D
 

(D
 

L)
' 

ts
l

() c)

I 
¡l'

C
T

(!
)

r-
r.

 
i;.

 
:; 

ri 
*j

 
t 
J-

 
ir 

Ê
- 

!i 
u)

 
(l(

l

,;f

i-l
ct

O

'j o c!
ì

i-1
-

c.
)

T
,l 

lt'
 

f1

a

:f

U
¡ 

l-'
 

Lú

q

(r
)

t-
'

.)

D
 

t)
. 

l) 
j 

-J
 

(-
r 

-J

-

cr
 

:.J
 

'J
 

c;
 

(i)
 

aJ
 

()
\

i.J
 

ci
 

cr
 

u 
'l

lt)

:l

d (Ð

't 
c;

O
i)O

l'^
)

{

(-
¡ 

O
.r

 
r.

t 
ii 

!
a)

 
ril

 
O

 
- 

(D

l'' f-
1

cJ
Þ

01

L)

ct
 

cf
 

fJ
 

(D
(Ð

(ú
r:

;lr
)(

l

'j 
(Þ

 
¿

J 
0l

 
lr-

 
ú 

t)
 

I 
Ll

")

o. U
)

(D
 

fi.
) 

i.i
 

O
 

ct
 

()
 

O
 

;:i

C
t

\)

H .c

tl-
 

fr
 

(Þ
 

cr
 

(D
 

ci
 

:)
l-j

 
li 

O
 

Q
- 

(r
 

lr-
 

ct
I 

t. 
ll,

O ñ'

0l
 

rD
 

(t

0j

l''
 

il 
F

r'
'î-

(1
, 

o 
itr

rl

()

ri) fr
l

,1 I

!l-

ç iJ tr

c.
r-

 
¡ù

 
;f 

(D

\1
 

¡Ù
 

(ir
l

.{
- ;.t <
)-

U
) 

O
 

C
D

 
(t

'L
) 'J

(r
ì É
:

(t
 

rÐ

i]- P
.

.)

lr 
.r

 
7 

'..
1 

iJ
 

p)
 

m
 

ts
J 

ç]

O
:fÕ

:i 
ìr

 
riì

 
¡i 

tr
) 

(n
 

Ll
:j 

.t 
ü)

 
ú 

lr)
 

tt

\]J (}
.

il:
 

ct
 

þ'
 

cr
()

 
(,

) 
(t

 
f)

. 
:J

-
iJ

 
[r

 
]"

] 
':-

t' 
F

r' 
Ê

) 
(D

 
ili

 
lJ

 
lJ

!)
-

lJ
 

I'r
, 

'-1
(D

 
rJ

al
()

 
Ê

.1

l)-
 

;,'
 

( 
D

 
Y

-J
 

C
ù

U
)

ili
1 

{t
) 

l) 
t1

 
l-)

.

tr

(U
 

Ø
 

C
l'

cf t"
'

È
l

rÞ
 

Ê
) 

t1
r.

t 
o

l-J

(ì

i- \lJ



¡.
)

C
)



a1¿I

I;uediatel y, FGF 2cr: câLrsÊs J-uiec1.¡sis aithei. al-one or

ac;ing sln3rgisüicaily 'urit,ir fall:-ng ìeve.l-s cf i:l ac,:nbal

lacr,ogen. Titls results in a sLìsüaj-ned :erluct,¡'_o¡i in
g:st jrone an'i enables PCE r to evoì.1: uterine
and cervical C j-.1-¡cion " Ute:ilte :lu:lcur a¡' con

cervicaL Cilat:on e:-e na:r:-_n:cì :-I ir:rîh::
Licn and by the co;:piernèn,-ar.F eíiects of IGF

and oxirioci:r :c;i:r; sl'ner:,sl,calizl iì,u: tn*

ano pa rtiiriricn "
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GEIJERAL l,iÄTEP.fi'LS ÄìID llETirCDS

Tirr-cughouù bhe e:iÐei'inental peri-od (Septenber, L97 5

to Septenbe:-, L978) the fer'rale goats were pe¡neci togeLher,

but sepârât3d b1r a cli-stance of sone 2A to 25 nete:"s fr on

ihe nales in a r"¡eIl-venuilatecÌ 'i:arn. ìlor"naily, in crder

Lo f,eed the aninal s anci do E?neral- cleaning , l-ight s were

turned on and of i ¿it 080Cn anC t700h, re speciivel:'. They

wei'e t,Ìrerefor"e exposeC 1,o natur-a1 photol-'eriod change s ex-

cept when zl+-h blcod collections i^/ere bc:*ng le-'!orned'

The goalt s ',rere Í'eo a dail-.¡ rai;icìt ci ì-:grli:ìe hay ancÌ

grain ; ,u¡ater- and salt being available a! liÞitun " Blood

was collec¿ed by -'¡enipuncture f ron bhe .- ugular vei n using

vacu.tainer ru-bes. :\it,er each coLlect-ion, the bl-ccC ',ias

innorì'i :f ,¡l',¡ -l-aced j_n an ice-bath and 'later t¡ansfe¡rei tof'

a coLC-Ì'oom, 'nøher'e it '"ias kept ab LoC until Lhe next da-r^"

It, !,vas chen centrifuged ¡nC serum was aspir-at,ed frcm ebo'¡e

the clcI anC kept ai -2Co.] until assa-¿eu "

| ^ ^ ¡ -- ^la¡Þd.} ò

The oetarrninaLion of 1,'åiÌ-ious ilcÌtÌllott,J cciìcenLraLicn:;

t.las per-fcrne.J'c1' raiicirtrnunoassay (?I;')" Ðe[¡'1ls oi ::t-

di,¡icual horlnone D.fÅ iirocerlures have a ì ri:.,'J;' i).leil i-eilort eC

for progesLeÌ-cne ali estlro.g'jn bi. iuth¿-ì"ì¿ì:ji:-ai.i¡sc;i ;_!__i!,,

(L9-l 5), lor Lii b.r. iiorvl-ancì (-L')72) ;'ncÌ ior- Iljl iï ì-Leng (\Y'iÓ

iniÌiviiuei iiescri¡[i:ns oi each neihciclc¡-:;' foii¡iv'be]-o"'¡"
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Pv'ar: o qf. a ì'ô n â

Sei'r-r¡n proge sLerone concen'urat j-ons ,,¡ere dete rnr-i-leC b:¡

use of â ne1-hod p:'evi.rusly desc:ibec.l bi" Abr-¿rhan _?!_s_1 ",

(L97L) arrd nodj.f ied bir Yuthasastrakcsol (\97 5) " A nighi;i

specif ic anûi ser'..rn (Pool t3)7 ) rvas genei-ousl-y pr o.¡lCed bl¡

Dr" G? I'lisi,render (CcIorado St,ate Univei'sl';;'), 'il.e :rnii*

serurn v¡as nreoai^eiì b)r irr-nunization of e rabbli ',¡ich Ðï oEes-

terone 6 her,lisuccinate * 3SA" The pÊrcentaqe c-r'oss*

ï'eaction of the antiserun r¡iLh vai'ioris stelcicls has been

descri'ced by lij-swender (L97) ) ancl 5 *pi-egnane-;, 2C.-iion,:

is ihe onl1,. sieroid chat haci significen¡ cÌ-oss*i'3ac';iv-i-.'"
| -¡i t '
\,)-itl ,

Å rout,ine decerr¡ina[iorr cf cÌ-oqest¿::cne ccr¡cùnrrat,fon

ii: a oool- sanple fron does in various lepr"cclucLj-ve states

iiå"s used to deteärj-ne ints¡'-assa./ anC in'cra-assa,/ coeifj--

cients o-f variations. The everap.;e progestei-one ccncenLi*a-

tion j-n iha pool sanple ',,rãrs I "3 + 0,08 ng/tL Ce1;e:^nineC in

L? sepaÌ-ate essays. This i,-ielcìed j,nter-âsse',r anâ :ntr-a-

assay co:ii:cle::is o: val':::ions o: L5.LÍ an¡ 9 "6t. îesÐec-
?iivei;'r. The neen ÐÊrcentese r"eccveì"y cf ii*nl-oqestercne

acicled to serLln sanrles'r/as ?7.r * 0"6 (n = ll) anci',ves

utilized tc ccÌ r ?ct rh: i'csu:.-r-t: for c,r:'oceilural- .1-os:es"

Istr-¡i-n

Serun estro:en concentÌ-aìtj-cns'r,Iijì'9 ev*lii¿-rt:d b,¡ a

¡n ^ I* ..r*. ,
ltc'71 I



?!+

T'his neCrodolog.r cnlts cc'u;:ln cì::crat;o;;:::h,¡ l;iC t,hus

nreasures tcial estrcrens" The anii*esi-¡-acÌiol -"L7ft 8SA

t llana a r \
'ri:O?-9-l-¿¡) used in this assay \,ras obt,aj-ned Írcr:i Dr. B"

CaId,¡elL (ïal-e Unive:sity)" The âniiserurì1 i,¡âs prepar ed

'r--r i --"- j -ì '.- ch-on ,,¡i i- h .Strâdiol _ l7ij, \7 * hemisUc*vJ !¡irrilur¡I¿{r-5 J¡.=rt,-, rra u!^ =i

cinate - BS*\" The sp:crf ici_t1' cf ;ltÍs antiser'¿¡l had been

exLensiveiy characte::izeci b;,- Lrr-i ani LunC;,'' (i97i ) " Tts

ci'oss*Ì-eact,ivity to vai"ious 3sL,:ogars r/as icund to be I00Í¿

íor esiradiol - L7,, 63.74 tor estrone â;id j"\lr, lor esti-a-
.lì ^'l r -7ule! - -LlL{'

?
T'he aean peÌ-ceniege oi Ì-ecovery..ùen tH * esrraÕiol-

i\ras adcied io serurn sarinl:s was 61 "Ê + 1,3 (n = 8)" ,;

routine:sti"ogen measuÌ-Ðrnerit on a pcol- sannl-e obtaine,:l

fi'cm cìces in various rci::-oductir¡e sraLes,,vas utiiized tc
.leûe¡"nine :-ncer"*assa-r¡ anC intra*assa-,¡ ccefficieni,s of
variations. In 14 sel-.aÌ-aie jupLicaie cieterninar,ions, the

average Ês[r'ogen ccnceniÌ-abion in ihe oocl sanple was

27 "1+ 1 C.9 pg/nI v,'itì-: inter-as5a;r anc.l in'üra*assay coef li-
c'ìenis of ,¡ar-ia¡ions of l6"Ci% and ll.l:l:?ip:cti,¡el:¡"

The stan<-iards used in the ess¿i',¡s oi bc¡th i--r^o,Eesterone

ancl estÌ'ogen r,/ei'3 obt,aj-necl iron ìiann Le:;earch Laboratories,

Orangeburq, ilerv ìIork aiicl ¡ierÍl useci ,,vi i-irolri llrrihe ¡^ chr-cna-

f-¡c.r.'- -ì- i ¡' l.;:.'.ì : nôn rvrlr.vt1 v 6
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T,llt,.i ni zì r:'.:Ot^none (til)--:---:.------\I

A doubls antiboclir p.lfi,,Jes used to Ìioâ5¡¡.3 L;i ccncen-

t,rations. Detaiis of' the proceiure iia.re ìreen pr-e,"'icusly

de scribec by liorvland (Lg7?) " Anri *or¡ine Lti seï*uär. (cnN ëL5)

suppiied cï Dr " G " IIisv;encer ( Col-orado S¿ate IJnir¡e::siiy 
)

,i',as used in the assa-'¡" Ìrurifieo ovj-ne Lä (ffn*fOj6"^CZ) ,,vas

label-lecl wiih L25 rorline (carnbriclge iluclear corno j-erion ) by

e modificat,ion of bhe meLhod of Green'"vood g__! åL", (l-g6l )"
Tne r¡odif j- ed procedure has been Ce scribe.J by Saníorcl ( 197l+ )

and TuiÌla.sasti-akosoL (L97 5) and i^ras pr-errì ousr;r usecl by

iiuduul-:- (i97,1) uo assay LI{ j.n naie pygir}'goârs, LH ,j.alues

ai^e expressecÌ â.s' ng/mI cf llrH*Li{*s14 stanca¡.d. El usi:rg

lÌl values obt,ained in 12 sepaÌ'ate cìupiicats âssâl/ s car-:"ied

oui on a nool sanple r¡i:ose averag:e Lii concrnt¡.aIion rúas

2"2t + 0"4 ng7lnl, iL',vas found that, the int;ar-asse;r s¡¡
intra-assay coeiÍicients o-i v:rrj_:;;icrs .,i?l-.i l]"1"4 anci L3.71,

respectiveiy. The lorvest detect,able ier"'sts usj_ns serialL;r
diluted pool serum iva s 0. 2 ng/ml, sanpl 3 s lriei jing ,¡al ue s

lorve¡- tl',an 0.2 ng/rtL ifal-e asslqnecl Li.åt val r:¿: f or sLart_stt-*

caI Durilosesi.

Fcl-IicL.:-St,inul"aLinfl fiorrrcn,: ( ¡SIl
Selln i¡Íjil level s '¡/erÊ Êval-u¿lt,i:)C r_rsi:r:i I nì^ocec1ü¡:t_- ;hat

'¡npIoj,'cci ai'i ;nlibcif iìeveìop:c :,i¡,-ai-¡is[ Ìrcvl:re i?:]ii (c]:+ng,

L976) " Tiri:- an¿ibo'iy ha,s ¡¿*n ch,:rracL,:r:-::¿ci anc usecl .i.o

assa'],r ovi na 115ti (iheng , L979) , The san. ¿rtrbodv r.,.,as rls ei



¿O

in ti:is sü,.1C:y" for the assar¡ oi caprì-ne ISii" Th¿ antibod,v

has been slicr.¡n to e;rhj-bib parallel curl/"os fol ovj.ne lïsil

Ðreparations (Cheng, L979). Since i.lucluuli (Ig7S) sho,red

that par¿.ilelisn e:cj.st:d brt',ieen sheeo anc ãcat nreÐa:-atlons

it !¡as assuned th¿.t tÌie er;al uaüion of rsl-l in cac:-i_ne ser-',iix

'¡râs :¡alici if this an-":i-bod'y' ',ifâs used" lience, i-,,s use r,/es

nade in this siud.¡ v¡iihoui. further ÞâÌ"allel-i-sn tests. puri-

fied bovÍne FSH was Iabelleci -,vith \25 ioc:-ne (Canbri-cÌge

iiuclear coi'por^ation) uy a rnodi-iicafion cf the r:eti.orl. of

treenr+ood ,nL. 3l " , (lg6l) " The j-ntra-assay ancì inLer-assay

ccefíici_ents o-f va¡-i ati.on -ì.,,ere deterninecl using prccecu¡-es

described. above " fn L2 s¡Ìl:,1i.aie åsse),'s ,.rsi:rg pcciei seruril,

the nean FSI{ concentrrt, j-on r,.ras founcj to be 26.j- 1 0"8 ngliml,

The inter-assay and intra*assa',' coeffici.ents oi v¡i-iaticns
,,\'ere esbinatecì tc be Ç " Jfi and LL"9r,1,, respectir¡el:¡ (n = It ) .

The rnj,ninun oet,ecùable I evei of FSij at ç Sfr of j-ririal bind-
ing (tsitso ) was 0 .7 ng/rnL " I,ralue s of FSii are expressecÌ a s

ng/nL of Nfij-FSH-S12 (o'rine)"

Si-af i:bicaL .ì;ralysi s

Differences between onseI of prrov],-il-.ìrcry r,ä inci irsH

surges::-nc ûheir cluratiorr \iere t¿sr,ecì -for si¿i::ific.rnce by

ihe t t,esI procer-ìure as dcscribeci b:¡ st¿eL anrj Tcr-r.ie (i9óc ) "

Ti"le efiect oi type of pr er--nancy anri stâç,Ê oi p.ei;nancy oi)

fctal :.str:cgen and prose::ter-one concentr¡1,ir:ns .,Ja-q as1,im:tei_Ì

by one-'v'1ay anailrsi.s of vrriance uSÌng a ll;.Cgrân,;leveLopeC ic:
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Llre Olivecti 6A? Cesk*top corl¡-,¡lis¡. 'Il:e Sûudent*i'ie'uvnan-

Keu-l-s (SllK) tesu i.ras usecl to clerect any;ignificant CiiÍ-

erence s beL,.reen ineans . The inL¡'a anci inte;-*a ssåy co¡:iii-

ci-ents of l¡ariaiion 1^rere calcul-aUed a s de sc:lbed 5y

Rodbarc (i971)"
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Efíects of Season and Sùage of Est,rous Cycle

on Circulating tli ancl FSÌi Levels

in i¡emale Goats

\"iorlt by P-oche ei å1., (1970 ) indicalred thât cii.culating
Lil levels weÌ^? rolv in anestruar ei,r,ls, aithougir piciri.ary
concenti'ations ',,{ere never depì-eLed. Uslng an esrrual anrÌ

ovarj-eciornize,l ewes ilolvl-ancj er al " (19'i s'a, igTgb ) clei"non*

straLed Lii reLease foiloiving es¿radi oi acÌrninj-sLration.

Tjte l,ii i'ei eases tvere always :ccolpaniecl by FSli peaks in
anestrual e'..¿es but concui"i'ent ìlSll pet-iirs',vr:J.-e not consis*

t,entilr seen in or¡arj-ectomized ewes "

Ear''l ier-, Yubhasasti^akcsol (L975) iroi-|,:in¿1 n¡rih inLact

elves " had siiown thab cÌui^ing the int,eresrrus per-rccs o! rne

'oraeding seeson, the nature oi Lil sec:eLion (peak nagnì_iuce

and nr-lmbei- cf peaìts per 24h ) iras 'Jepeniient ui-ron ¡he Ì-epÌ-o-

'juciive siace of the aninal- " Sinj-lar F¿ì[1r+Ì ns oi Ecnadot,*

rcpin secr-'3 i,i cns are suspecied to oc cui- in 1;he f ernaie goat

but have not been inr¡es'ui.gaterì.

Thereicie, bhe objr:cLi.¡e oi Ii,is sLurl;'.,^¡¿s tr,,

the n¿ìiur: and r¡aIbern of ¡;onaiiotrri¡,.in.eci-eiicn r

fenlal: qo.JIs du::in¡; iite bi.er:d:'"ng anci ncn-b::er:riing

il:ter'¡iiine

n int¿ì c t

sea sorìs ,
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llacei:ial s arL.l ile 1-hocÌs

T',vo natur e mul-tipaj^cris f emal e goats ,,"reÌ'{l bied b:.

.¡eni,rìrnciui e at 20-nin intervals f c:: 2+ir on the 22nd of

June, Sentr:mbei' and Decenì¡er, T976 and on [ire Z)rd oí l',larcir,

L977. Saripling sbarterl at, 090Ch on the ?2nci of June and

September' and at l80Oh on the ??nd of Decenber, \976 ancr

t,he ?3rd cf Ì.larch, I,a77. Ser'urn levels of Lii ancÌ FSH were

deLernined by radioirnmunoa ssey u-=ing metirocÌoÌogy pre.¡j-ousl-l¡

de scribei.

F"esr-Llts and Ði scussion

D'.r¡'ing the coui'se ci the erpe:-imenL goat s f 5351 ano

5) 53 began c.¡ciing on Liie i,8¿h anei 2) rÒ rior,'eilber, 1976 ancì

sbopp,eci cn t,he llth ancÌ 25rn ìJ,ay, L977, rå:ipÊcIivel;r. The

seruin LH ani FSii pr^ofi-le s ior eacli rn,iiviiuai gcat are prs*
qani>rì i n ni -ures I and ?" fn Tabir: I iescrii--,Iive par'¿in+ters

regarCing t,he nerui-e of Lii secr?tion aril pï-e senbeci. î)re iH

pi'of iles in both anii'naIs indicate that th;ougirout an:sti us

and breeding periods , Lii r-el ease i s :pi scrli.c in f asi:ion.

lio',,lever, bhe nu¡rber of Lli peaì{s increase,j .fr-cn 3 :rnC 4 per

?Lh dur ing earl-y anestrus (June ) tc I i,n e;-r.ch case, in laie
an3sLrus (Sept:rnber-) ior goar s lJ5), an:ì i) j"L repecrl-veIy.

Ccncurrilntly, tlrel-e was;ì clecr-e¡s¿ i¡l -.ile,1iv,lrag,i peal.: l-,:,¡eI

fron 6.7 + 0"3 anu j"/: + C.i¡ ng/ni üc 3,!, + A.) ancl +,2 + A")
/ ¡ 1 ll -^ -^ng/mL i'or goât :,:5)i) anri i35L, respecti,¡el:r"
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During the j_nLerestrns pericis of the b::eecting

SeaSon t,he Lll Secretor'ir Tlaitern variecl i'qiÛh the :"epr"oduc*

iive sLate oi the anj-ma] " The Lil peaks were íewer (i peak-

for goat, l/SlSl on D^y 9 of the circle and I peaks for- each

on Da1, 13 and l/i oí the cycl-e for gcat f 53il-) during ihe

1uüeaL pìrase of the cycl-e. In Lnat respect, these f indings

ârÊ in asreernent v¡ith the i"esulùs obtained by Yu0haSastï'a-
-5*'""'

kosol (L97 5) '¡¡hile viorking '/¡ith e1{es " Florvevei', tirey difîer

f rom tiicse of Yuthasastrakosol (L97 5) and Cicnanec and

Ni.si+ender (1973) in thât, che fe'"ver peaks observed in i:hese

studias during the luteal- pirase were n.ot oÍ' higirer magni*

Lucle fhan the noi'e numei-Ous peaks thal r:ccjuri-ed j-n the

ea¡-l',¡ ârd ihe late f cLli cul ai' phase.

;rs pr"evÍorrsly de Ìlcnsr-i'aieri bl' e¿irl ier' :li,ìlLli':s, bhe

late ioliÍcular phase i^,res characce-r*ized bt'inan:r Lir peaìis

(ff peaks foi'goat i!fir| coÌ-responding to Ðay:l-6 of ühe

cycle) wii,h a nean peak level- oí l"S + 0.1 ng/rnL"

Kar^sch ec aI ' (L977 ) ancl Legan and Karsch (1979 ) have

hypoühesized progesterone as the najor" or"3anizei'of the

estrous ci'cì-e and togethe: with estrogen ic gcvei'ns tile

Lonj-c reLease of LH SecÌ^3t j-:ns " Therefo;'e, the natt-:.i^e ancì

fashion of Lii secÌ-et-ion observed in th:t se f incil,ngs ref lecLs

Lhe inhibiiot'1' eff:cö oi rlirlgÊste:one on tire ionici--y- cf i,ij

r-el-ea se , The lnìribiLoi'y ef íect ci pl'oór sL¿;^olie 3n LH
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sÊcretion 'j s rnaxr nral durl-ng tne Luüeal phase (arountl Day L7 )

^L this point in time, âccorcting tc Legan a¡rrl liai:sch (L979)

esti"adiol. l-evel-s are on bhe inci-ease and act s)¡nergisuically

wiih the faLling l-evels of'proAesi.erotte to sci-rnulaLe j,n-

creased episodic Lli seci'eûion in t,he ews "

From serni-lcgariLirnic graphs of ccnceubratr oiis vs tine,

ihe nean ìial--fl-iiíe of -tfi was esbinabeci at 2) "2 l:. 1"6 rninutes

(n = 40) wi[h a range of f6.0 üo ]ó"C nj-iru1.es" These est,i-

metss a.re r^iibhin ihe range of those obtaj-ned by Geschl.¡incÌ

and Ðe'r,'e1r (i96,8) an,ì Yuthasastrakcsol (\9-/5) íor e.,,ies"

lrhereas Lil secret,ion i s episo,,tic j-n nature Cur"ing ;he

i¡reeci-inø å¡d non-breedini: cer:ods:" å :;in:-lar :noii.e oí' secÌ"e-:,
tion iras nct been verifiei fci- FSii. -[n ,-,ir-is s,,uci;r i¡Sii

ierrels il-uc¡uettíl randor,rlv'¡riti:in narÌ'o,.¡ il,nits ¿,nd iis

patie¡-n cf secr?fion cÌui-ing anestrus an,i the interesti'us

perio,-ls dii ncL beer any ::ccqnizabl j :'i -:.:i lnslip lvi ;h :i.¿

pul satil: natu¡'e oi Lii ¡-elease 
"

Conc'-usion

The appa:-ent, hal-i-l-ife cf i,li \'vas eslìne.tecl åt 2)"?- + l-"6

rni nilf,e s r During enest¡"us i,i-i peaks ',.i ei'e l-: ss í:equenü but

higher ir:. n.rgnibude 1-iian Curing ioiL j-cula:: pii.ise cf tÌre est-

rous c;øcie ,Jur-ing i,hr b::eeiing seeson " During ùhe b:-:eriJ-ng

season) ';he nai'.i::e anC iashion oi i,i1 i'e.l-ease r¡fâs iepenienü on

LÌre::epi'ociuc'¿ive state ci [ire 3ni;r¿ii TÌrese liniìings



?1,

i.e*errphasize the inportanca of prcgestercne (anc estraoir:l-)

as tne rnajoi- gor/ernor of ionic Lii reJ aase Cur-:rg inter-*

estr'cus peri-cCs " During anestrus anC ihe inter"-esti'ous

no-i,rds oi ¡,Ì-rr \-op,-l i ¡ø s4¡ sôn 1-.i: c T !l C?a.,5 i./el'? nOtu::: l./uJ v: v--u

ecconpari3C by cc ncurrent ¡-SH peaks .
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.qïlER:lirEliT 2

Hor';none Le',¡rl Changes Du:ing the Ti^ans iüion

from Ânesi;rus to Breeding Actir'¡-1;Y

The nain fa.ctoi's li:nibing continued oroduciivic¡r in

seasonal breeders dur"ing the per-iods of anestrus aÌre the

failur"e Lo exhibiL estr*us anci t,ire continued absence of

ovulation illu.s-,.ratecl by r-elativeLy reEressed or¿ari es thaû

lack functional ccrpore I ut'ea "

The c.,';':-iâ-n (iuj Èsce.'lce and :eg:essi-c¡: i;p*:al of

anestrris cannot be aût¡"ibuüecÌ to a deficienclr 1n gonaCot-

ropin secre ü j-on si nce the piiu.itary concenLi'at,i cns of LH

and FSH are sinilar in ewes anC ewe*lanbs Curing anestrus

and the breecìi-ng season (Roche et al . , f 970 ; Fo ster eL a-L 
"

L97 5) , Rather-, it is due i-.o change in the rasponsiveness

of Lhe hypothalamo-pii'.ritary unit toward ovari an hornone ( s

feerlback nechanisnls acco;'cì.ing to Legan and K-arsch (L979).

The erraluation of estradiol, progestercne and Li-i by

Tutirasastrakosol et aI. (1975) and oi FSilx LH, pi"olactin

and progesberone by ì'a-iton et al. (\977 ) has sirown hov;

bhese hor-mc-,nes intei-rel-aüe i-n inr-aci ewes rir-t:-.1'li aresti'u.s

and dur:-r-rg t,he Lransibicn ft-cm anesLrLls tc 1,he establ-ish-

neni oi reer-Ìlar esfrous c'¡cl+s" Th-:r'r: :-s ¡lo such i-n-fci-rn*
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atl-on on the goat. Therefore, this scudlr -,ç¿5 conCucted

wit,h the aim of t,r'¡ring tc establ-ish bhe inùer:'elauionsnips

of various hornones cÌuring rhe t,r'ansiLion i¡'om anÈstrus to

r^oqrrmn¡ì,-rn ¡í' \-so,ì'i nc :n';--'rJv+v-¿ *_--Õ -,-:v.Ly.

I'laterials and ileti:orìs

Fcur f ernaie pTglty .i:)ats (Z merure altcj 2 nrepubertaì )

were bled iarl-y b)r veniplìncLu:': fit:oughout anesti'us'oegin-

ning Juna 25th, L976 up io four cia,,¡s aft,er' ihe iirsL overt

es1,i"us. Th.: t',.Jo ri'epi:bertiìLs goars '¡rêr-3 2ll+ anci 2li ,J.ay5

of age ac rir: init,iation oi sanipling" Seruliii LH, FSiír pi-o-

g:stei-one an,l estr-ogen cc:lceirt:^aii,:ns iie.'.'jetei'lnineri by,a.IÀ"

lìesults anci Discussion

0ns:t -oi !re,:d:-!q åcti.vit:¡__alVor Fur :rIZ

¿,11 t,he ¿:nin:aL s sliov¡ed behavioural and :nCocrine

nirånc¡oq l-i¡.ll-

ncrnal estrus

The interval
3r¡

the

l' Ò

+Q

---ì

1- -*u=!

cycles bet'¡¡een fhe

f ron 'i rsf, n:': sulrerì" l'-

iSt,i'r and 30th of Ìio.¿embei'

r.¡ulation (as inciica-,.eC

were characterisLic of ¿he ¿sta'clisìr¡rent o,i

pìrogÈ si.lr .ne proiil-e s ) to ii:- s-¿ benavi.o'.ri.aL e strus cî
bree,J:ng sÉ:¿ìscn r¡lås L8, 20. 19, atd 20 cial's i¡i- goet,

625i, 6257, 5)53 a¡icì 535L, respecIiveÌ;,. (nean = \9.25

"!7; n = lr)" The t',vo pi'ep'uib:;"tal it¡r¿r'-*:s, -icr¿ !,625â

(;?57 showerl frr'st overi ,3sti us rn 22n,i a:rc lCth iicv'-n-

, ât fhe a5e o-f ?!3 :ni ,2ii iays, ì-especLir¡el.'r. îi:is
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observation is in ag:'eernent, l+r'ch che i'esu'l ts o-f Si¡:araks

{1978 ) r^rho i-epor-Lsd t,he åge et fi¡"st, oi¿ul at, j-cn was 22L.2

!_ 0 "6 days ior er{e lanbs " It is pro'oabIe bhat, t,he pre*.

pubertal goer-.s in this study n1¿y ììii,/-. re¿.cit:j pub:r.t.r

ea¡'l rer bui; r,./era unable to steì-t cycling Cu + 1;c environ-

m,enbal conditicns noI bei-ng opt-,i:nun for l,iLen to ha,¡e done

so, This is supporteci by t,he obser*¡atlon t,ha,; t,he;. rea.*

che,l pubertlr at the sane ûi¡re i,hat t,heir elcier" dams ryere

resuming thei:" seasonal ovai':-,:.n cTcl-ic j_i;r 
"

Hojlmone l._evel-*Cha ns_e s

ilean + S"i" le.¡els of LH, FSH, prcgesterone ancj

estracìrol-L7ß in the foui. goats ai.,r iliustrafed. in fig, j 
"

The da1' ç¡ anestr"us is norrnal-i zed to tile iai¿ of bhe f irsi;
behavioural estrus of the b::--eding season.

L!ì and fSI{ IeveIs Íh-rctu¿-.teci r-andonl;r tnrougliouL

anestrus. Ìiorvever, a i,ivo-i,o-.three iolci incre.rse in bhe ir-

mean r,/a,r u.es vJas obsei-ved f ive da1's before the pr.eovulatori'

surge prior to ühe f j-r-st or¡ul ation " ,\f ter ihe f j_r-sì; ovul-

ation, me an levals of FSil Cecieased and t,iere sj_nil ar Lo

bhose obse¡'vecl du-rinE anesLrus " Li: Ìrean li:r¡el-s Cec:-eased

to baseline ìeveIs thaL vieÍ'? l-orver rilan ìoricr:'¿o []re firsc
ovul¿riicn b-i, ùhe third day af te r t,he pi eovul atc;r 1r sìirge.

Prior bo the f irst observ:cl esti-us, both qcnacicûropins

1..ter? secraLeC in the sane patf eÌ-n å s obsei-ved prior õo ühe
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fir"sb ovula[,ion; t,iiere i./eT'e again e] evaLicns (irom 0" j ro

f "3 and ?7 "3 t,o 6L.7 ngir'ú- for Lii a¡io FSÌj, respect:_vely)

in bcth gonacÌotropins Ll",'o oays before iheir preovuia¿or)'

l.{eanwhil-e, mean pr^ogesterone ccncenti-ations wer"e Iorv

cllri-ing anescrus but increasec by about four-fcli (froni an

average oi 0 " 
j to 2 "3 ng/rnJ- ) two Cays bef ore f he first,

ovulaLion (Day*23). Therv then declined io lorv values on

bhe da¡r of f ir"sb ovula¡i on " Durlng ihe interval beti.'een

th¿ iii'sf !rr-esumed cvul abion and bhe f irs-r- 'oehar¡io'.lraJ-

estrus " pl-ogesterone concenürat j.on and pat'c,ern oi secr-e*

Lion were characteristic of that obserr¡ecl cur:-ng t,ire nor--

mal ci'cle of a goa0 (Thorburn and Schnerder¡ L97Z)"

The i'i--se i-n nean progesterr:ne ccncentra¿i-on L',vo dt.lrg

pl'sceding fii'st ovulaf ion has been ob servecì in corrvs bef ore

þhe flrst oosL-parturient ovula-uion (Donal-dscn et al.,
L97O; Roberison, L972; ,\rije et aI., Lg7+; ì'lì-ruuhe e[ al.,
L97B), Cr-rring the transition fron anestrus 1:o breecìing

acüivj-ùl¡ in e\{es (Tuthasastrakosol, L975; i/alion e t al",
)-977; l'lheeler et aI", L977) and in ewe ]_a¡'.rl:s upcn Ì*eaching

puberiir (Foster et aI", L975; Sinaraks, i978)" ïn the eb/e

and nost prcbably in tire goai- progester-one is cerivecì ai*
nos! e;<c-l usively from Lhe corpus luûeum. fts secreüion.

f.hereiore, r- s a rnea sure oi Lhe ac i,1vì [;r o_f tl-u_s o.¿ai-ian
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cornpartnnent " The increase in the rel-ea:;e of Liì f 1ve aays

be.riore fi::st ovul aiion is tìror-rghÙ to incu'ce luteinizai'Ícn

of one or more f otl-icles 'u¿hich then sec::ebe tÌre increa sed

level of progestei:one thai is SeerL a few iay5 pï'eceding

f i r*r. nrestrmed ovul aLron ('*'r'heeler eü âL " , L97'/; ìlalton et
! Àr J

âI., L977) " This may cor"ie about ei¡her as a result of in-

suff j-ci ent rel ease of Lli or from the j-nhereni incapability

of the f ollicte ( s ) Lo ovul ate in response to the st imu'lus "

This hypot,hesis has been cited and inay be suppor"'cecl by the

observation birat ovarian fotÌicIes can grcvt anC regre SS

r^¡ithin 5 t a 7 days ( snieatcn anci Robert son , l-971) "

Ser-um nean estr"ad,iof*l-73 cc¡ncentrâüj-ons r¡aried durlng

anestrus ano ''r¡ere o'oserved eI evaied a dait ¡efoi'e ';he i'H/i-SH

preovu.Iator;r Sl.irge of Lhe íir"st p-i-e sr-ineo ovulat ion. '\lter'

rhåt, they remained low ancì declrl'red gz"aCr,ralLy to Lne Il'

lorvest li:.¡els on ]Day*7 bef ore 1.he f irst esi,i'us " tsegi-nning

on Day-6 before the first behavj-oural- estrus nean estr-adiol*

L7g Ie.¿eis rose progressively peaking t'¡/o days ìlefore the

LH/rSH surge , Thi s fi ncling is i¡ a$r-eement iviih earl ier

stuclj-es anrl supports Lhe h¡'pcthesis Lh¿ii ri sj-ng ievels cf

esti'a<liol act s)¡nergistica-LIy rçiüh decLi'ning ievel-s of

progesLerone Lo precipitate increased ionic Lil secretion

ancl uhe events thaI IeaC to ev¡[aIicn (Legan aad Kar"sch,

\979) .
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Concl usion

FuberLir 3s neasureci b1r t,he rnanifestati.on oÍ firsi

pyschic estrus wes reached âL the a=3 oÍ 251 anci 2i¡8 days

l.rr¡ i. r,rn nF.jn1¡'¡¡-nÈrì -.^.i c Fêq'n+-f.i f¡ai rf T.'n- Í-n= r1-^;râq-tJy UB\J .JL (]Jt-{Uçjl UcI 3\raUJt rÇèPúLU-LYÇIJo - -vrl¡ uJ.I\; ¿uLuS-r -

tÊrônÞ nrnfli I es i f. anneared eviCent ühat all bhe four'

aninals resurnecÌ (or started ) their br.-eeding accivrLy by

erhibiting o\nllallions that were not, accor,rpanied b7 overt

estrus. Fi-ofiles of LH, FSI-{, progesterone, and:sLradiol

obtained in l:hi s study indicate tha t the hormona'l j-n1;er*

re j ati onships i:hat, :esul-u i,¡l resu;apûion of cvari¿in cycLi*

r^i f.r¡ lor t.h e at,tar n¡nent ci nubertv ) in Eoars are si¡nil-arv¿vJ\"-Y|4vv¿vJlL

to bhose,¡hi"ch a-Ì'e cperaLir¡e in ewes and ewe lambs"



t,?

EXPER.II'IENT ]

Gonadotropin and Ovarian l-iormone Concent:rati-ons

During Consecutive Bstrous C)rcIes

During 1"he breeding season, ât well*spaced regular"
'ínl-onr¡:'l c ¡Ì-o flomr'lo ø¡1âf ie *onon¡.-jr¡o tO the bUCk At ihe, vr¡u r vrus¿ç Svsu !o _ çvÇÌJvrv =

tine of estrus. 11- rnay be assumed i,hat i ås in other species

that. have been studled in detail-. tha L t,his behaviour re-
sults froin encioc:ine changes ]:hat attai¡r rhythnicitlr as a
consequence of clear*cut checl<s and 'oal ances rvibhin ihe

ìr-vpcthalamo-hypophi'seal*gonadai feedbaci< s:¡sten. The feed*

¡ack nechani.sn positive and n3gative, shcr'; Ioop an.i

long looo in i:iris sysúem cìictate tire Cay to day varia-
tions j-n circul-ating hormone concentraû1ons during the

estrous cycIe. The balance and -,enpo:-a} relationships
between the various hormones of piLulba;-y and ovar"ia.n

origin do ulbimately deternine such phenomena as: cycle

length; intensity of estrus manifestations; folticular
growth, davelopnent and/or atresia; ovul-ati,ln and ovul a-

tion rate; ând corpus luteunr formaLion, functicn and

l-ongevity "

Undoubbedlyo the hormonal systen acts onf or ivr uh tì-re

central nerr/ous sr¡sLem in ihe control_ of the se phe nomena,



fn the goat,, i-nforrnati on :"':Iative io t'he enclocr

tìre e strous c ycle i s scant'¡ ' Onl-y one sbutiy ( f

Schnei_Cer, L972) so íar has evaluaied tile ccnce

circul_ating progesterone by a protein*competici

assay " Luteilli zing horrnone , f olLicle-scinuLaÙi

and e sti'acìicl have not 'leen evalua-ued i:o oat'e '

. Henc e t,fre f oll-owlng experiine nL 
"/e 

s unc: ert¿ì

ueLe cj_rculating gonaclouropin a:rcÌ ova¡'ian*hc:'::io

trat,ions ,Ju;'i-ng t,he esii'cus c,"'cl-e 
"

43

inology ci

horburn ancl

nt:-atlon of

ve binding

ng Ìrorncne

l.:en tc eval--

n ê /-Õfr 1 rf l-l _

i,iatei"j-al s ancL i'1et:iccls

Ðui-Íng tili: brrer-iing season (ll.lit l.ir-.v,:nbi:r, l:Çi',: t,c; L9th

Januarlr, L97S) four c)'cli-ng goaCs',iû'Ì'e'o1*d once caii;l lron

tÌle jugul-ar vein by venipuílctui'e. Isti'r-i.S r¡iås ll¿tectecÌ bi'

Ieasing with intacb buckS t'."io -uc ihri:i] Lin'gs pÊr cla;r Cur:ng

iÌte Calrlight hours. Se¡'a '.^ras hanal:d altri assa.v:rì b]' Rfi'

to assess collcentraLions of Li{, 1ÎSii, proEesiercne anc esirc-

gen as çi-e'¡iousli' descr-ibeC"

F"esr,rl-ts an.l Discussion

e stÌ'cus

'1-1 1,. .r
i r r:

( !-, )1.
; e'J t-'l

.t,-,.^
LlÉL ! ;

Tha seni,r]l¡1g p::ioi t'.lpI'3seriLecì et ieårsc t:lre-'

cycles in eac!r of the fcr.l¡'l:ai; ils:ii ili ti',: sirlrly"

rrls&r1 c;rcle lLlngtil','ias l-9"0 '' l-"2 rì'r;r:,; I'lri::ì-tt5 fr-cr:i

rJays. Longei: c¡rcle ''1,-engths 
l;c1ve bet:¡l repcrt':rÌ; 2C"?



!p4

íor .{ngora goats by Precorius (Ig7l); 2:. cr-'rs for the

Saanen breeci. by Thorburn ancì Schneider (tçZZ) anct 23"9 ! \.2

anci 19,O * 0.6 dairs for Pygmy (pure bred) anci Pygmy (7/8

cross lvith Toggenbu:g ) breeCs, respecCiver .r, by Ja:'osz e t aI.

(197I ) "

The di- scr-epancies in cycie Lengt,h may be att:-ibuted to

breed dj-f f erences (Saanen vs, Pygmy) or Lhe cha::acùeristi cs

of t,ìre esti-ous cycle studied and/o: '-he nechodologi' emploi'ed

in tìre stucly. In thi s study, behav-.j oui-al ani endocr"ine

cÌ',ånse.s were used as indicâtors of ühe dai' oí 3stÌ-u5' Jarosz

e1" al. (1971) usecÌ Iaparoscopic techpiques í¡¡- exaärining

ovaries *in_q¿_l-it, compler¡entecl tviûLi vaginal in,ricacions of

,3strus. Recentìy, Fortune and Hansel (L979 ) have repor-ted

ihaL ovul aLj-on occuÌ's some 22 to l0 hours aii,er^ bne pre-

or¡ula;ory su{'ge of !H in the bovine. Tî the same sifuaÛion

exists in ihe goat, then iarosz and co-t^/orkelrs (f97f ) rnay

hav.= over-estinat¿d cycle l-engtir by al Ieasb one Cair^ Shanges

j-n cytoLogy cí che vaginal epiíheiium are Ì,rÌ ec;-piLabed by

cìtanges in the endoci:ine rni I ir:r-t. The biocìienical changes LÌrat

aÌ'e triggeretÌ by hormonal chang':s, bo i-esult in the vaginal

cytology that is indicative oi esLrus! occur consj-rJerabJ-i' aiter

the hor-monal ch:rnges " Theref or:, es'":-rnation of cycJ-i: 
"ength

fron vaginal cirtolOgy rna',' inlier,:ntl¡r 6r¡.1.i:'*ÈStim¿11-e cycle

length in ccntÌ'ast to that eval-ua1;¿tl f rc¡l endocrine ci:anges.



/, ria/

Tn on* soat (#6?58), some shorter cycle lengtìls of 5

days were observed during bhe experimenl,al- period and i*,ri.ing

the Ì'est of the breeding season" Sinilar cases of short

estrous cy*cles were reportecì by Preioi'ius (1973 ) ; their sig*

ni-f i cance rer¡ains obscure but should be co ns idered t,o be

¡ruch sho¡'i;el" than usual.

H-qrrnone ProfiIe s During !gnseclLtive E g*trg._u-s*Ç:æ.ågq

The profil-es of LH, FSi{, prog?sterone and estradiol

concentra[ion during ûhe cycl3s in goåt grfi, 535L, 6257

anrl 5258, are sirovm i¡l figs. l, 5, 6, a:ru 7, resÐecti,,.eI;.'.

Tn all the animals and in ea:h cycle, the circuj ar,ing level.s

cf progesterone were o'oser.¡etl ûo 'oe veÌ y I olv on Day 0 (mean

+ S-E- of 0,7 + 0"C7 ng,/rn1 ) and began co increase i-apidty by

Day 3 " l,{axinrun rnean values o-f 9"3 + 0"3 nS/nL (range 7 "2 to

L2"? ng/ml) were ai,taineo by Day 9" Individual circutacl-ng

progesteronÊ v'aIues remained high, fJ_uc-uuating ar.ou¡rcL the

maxinum mean valu.e í¡'om D.y 9 to Day 15. Begi.nning b:r Day

1ó oÌ' L7 of ûhe cycle a precipitous dec'l in.: '",.r,?.s obser-ved;

l-or-ves-u val-u,:s being again attainerl on Day 0 of tìie foilorv-
i nct r-r¡nl :
-'"rõ

Convei-sely' LIi nean conc,.:nti-ai;Ícns peal:ec-l on Dair Q

(rraxinurn nean + S"I" val ue 1{.is Il.1u + L.2; r¿Ìít:{.J 6,: to

2L,5 rig/n\ ) anrt lell- üo 'o¿;Lseiine v:rl-r-re:; of 0,1 + O " L ng/ml

by Ðay 3 oÍ the cycle " l;le;tnwhil-e esIi'ao:-o] shorqed slishr
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ínci-ea ses on Day*2, i-eached peak

on Day 0" Slight incì:eases ',vere

:nrl ( nf t-ha n:¡¡'ì ¡ '|horo¡fj-¡-L1!¡q / v: r¡rvr vq¡ vçr t

arcund a mean ler¡el of f &"S + 0.9

cycl e ,

5a

vâIu,:s of +9 "i2 i l-,S pgi nI

al so observ=d on Days la

I evel-s flucl,uaúeci randcnl,r

pg/mt for most of the

The FSi{ pr"ofile was char"acterized by ¡'anci.om fluctuaiÍons

',vithin narroh/ limiûs. llean valueF shorved sligÌrL inci'eases on

Day*l- before the characteristic pre -ovr-rl-atory surge seen on

Day 0, Peak Írean values on Day 9l./ere LTL"6 :9"7 ng/nL wit,h

a r"anEe of il-2 to 225 ng/mì-.

The se hormone pr"of lIes ar:e conipâr-abl.e with those reported

for" sheep and cattl-e b]'varr-ous v¿orkerb (P:rnü et ål ., Lg77;

Karsch eI al", f9'18; Sirnaraks, f-t73). ]i:, is clea¡'fr"orn tlrese

and other- findings ûhat 1n bobh the ewe and the goaLr base*

line circuJ-ating LH levels are interrupted by a ¡nassive pre *

nrrrr'l:f nr:r Tll surge once each cycle " Tne l-oþr levels and Lhe

massive pre-or,.ulatory LH/FSH surge appear to be in an inverse

rel-at,ionshi-p vriüh cii'cul ating progesterone levels " These

f'i ndi nr"s are therefore in acreement '*íth the thesis that

dlrninr i,he br^-rì-- rn* rxnn^ ex:ri,s e dominanü*^ =Ë(,À-LlI5 JUc\Ð\rIL !']r \r5',:ðUU! L'IlC

lnhibiüor'y e-ff ect on tonic LH release " 'Jìherefore, the faII

in circulating progesterone concenti:alions a1- the end of

the lut eal pha se ( Day 17 a ncì l8 , in thi s ca se ) a ll-ov¡s en in-

cÌ'ease in Lcnlc Lli secre Iir:n " The resu]ts of D:<nei-irnent L



5l

also supporL l:his obser rration a s mors tH peaks !.,jer-s obser,¡ed

on Da;r rB ci tJre cycre than on Day rj or l-& (a time which

coincided with na:<irnu¡n corpu.s l-uteun ir-rnct:t-on as j-nrlicabed

b)' the progssterone profÍIe).

The incr-eased LH secre ûion in turn increased esT;roqen

secïefion b1'the ripening foilj-cre(s)" Tn t-,his stud,¡, this
'ìi\ras observed t o oc cur around Day*2 or Day*l_ . Ti:e increa sed

secret,ion cf' estraciiol- is apparenù1_y sustainecl by i,H secre-

cion ancl reaches a threshord which is abre Lo t,:-igger -,,he

IH/FSH surge . A new cyc le begins ',",ùr en af tei- ovu'l at j.on ciie

reÌrnånts of rhe oriuJ-ating f ctticl_e (s ) are cr-ganizr:rj ¿ìnC

de-'¡elopecì inco a n.vJ co:pus luLeuii in r,lsi-rînsÌ :e: e s¿{nu*

lat,ion f ro¡n Lil.

As the corpus ruteurn maiur'es å its fo'mation and release

of progesterone exerts en iniri'ciùory effect cn i:he hypothal-
amus and/or picuit,ary and hence on LH ancÌ esbi:adiol secre tion
(ancl possibly FSF{), The regression o-f the coÌ"pus ruteu-n

creates an opening in t,his meciranisrn b],r removal_ of t,he pro-
gestercne blcck and t,he entire sequence of events leading
to ovulatio¡r are repeated. The regression of Lhe corpus

I ttteum is reported Lo be caused by pr-ostagl-andrn l-2o , sl¡n*

ihe sized by t,he non-pÌ'egnant utei-us a I around. Dalr 16 oi- ]T
in se'¡erai. species inclurling Lhe ECat (',vj-rson er al", L97z;

tsaird, L978; Behrman, f97S; Carison eL aI", lg79), !ìoi^,eve::,

^prostaglandins were not measui-ed in tìris slrudy, Thus, no



\)

furiher evidence to ei Lher support oÌ" contradict p::evious

woi:k j-s possible'

f- n n n ì r r q : n rruvttu!qu4v¿¿

The average lengLh of the clicle in the f enal-e p)¡gmy

goat, vrås estirnated to be f?"0 +- |'2 Cays (r"ange 5 Lo 2l+

days ) . Dur"i-ng the cyc ì-e , cì-r"cuiating LH concenÚ;-ations

wet-e in inverse propoyr,j-on to pi-ogesLe::one l-evels and

peaked on the day of escrus (Day Cl). Luteal regression,

as indicaiecl f rcm falI:i-ng progestercne leveis, cc ctt::i'ecÌ

bl¡ Dal^3 to Day*2 (lrich ¡'eier-ence to the subseauenrù cycle )

ancÌ r,^/AS f ol-l-o',^¡ed or acConpani:i by in.creaì'ieS l-n estrAdiol t

FSLi, and Li{ secre[ion, all. of v¡iiic)r peaked at ol- arounC

Ða,¡ O of the succeeding cYcl-e "
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P:oíil-e of Gonadoüropin Sec:"ei,ion Du:"ing

Est,rus

During the breedi-ng season, estrus is e najor

lrirarkerrt er¡en'i, in t,he proCeSS of oVarian cyClicity " 
"'ilren

it cccurs, it is usual-ly accompani ed by ol'ulation anci sig-

nifies the end of one cycle while beginning the next 
"

Overt estrus ¡ranifestation is of specral interesc ic

both ühe i-esear"che¡" and to the goat br-eeder'" Its detecf icn

yields i.nfornai;ion rel-ati'/e to ihe nanagenlenL of breeding

herds. The su.ccess or failure of decisions aS to when to

al-}ow insem:.-nation depe.nds on its Limellr cÌeLection " Ií

inserninabion is t,o be ca.r"ried out it shoul-cl be done such

Nhat there is high probabj-l-ity of f ertil j-zaüion " In this

r.râ\¡ hrÊa¡li ¡cr .f f i ciencv crcb-l ems charåcter:'-zed by highvr vverrrÞ

return rates and/or high repeat-breeders can be mininizeC;

in sc doing the inprovemeni anclfar maintenânce of individ-

uaL and/o¡- herd productivibl; cen be atltained"

fn essence, bhe estinaúion oi the mos[' probable tine

when o.¡u]-at:-on wil-l occur aft,er tìle onSet of esLrus holds

Lhe skeyn,¿o a. successíul- insernination or b:eedin4 r)roÉ;refi1"

Tnseminacion i-nusL 'ce done ¿it the prop,: ï- c lme tc aLlow Í'or

sperilt caitecitebion ancl SubSec¡uenf f ertiiization to occulr.
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Crighton eL al" (L973) , upon exânj_r:aüj_on of ovar"i es

f::om e\,./es s1-aughtered ab esürus, f ound f r-eshl_y ovul-air:d

folli cles in some sheep that hac been sJ_aughtered lóh after
the onset of esr.rus " f.{or"e recent I I, ¡-ortilne and llanse-l-

(L979 ) reporreci chat in bhe bovine, orru'r ation cccu.Ì-s sone

22 * 30h afier the tH su.rge. rn the e"s¡e i-t has been founcl

that, t,he int,erv'aL bet,v¡een the onset of estrus Lo Lhe "oegin-

ning of the preovul atory gonacìoûropin surge anc ,che dura-,ion

of the surge are significantry infruenced b:¡ br"eed (Lanc

et ar" , L973, sina::aks eL al " , L979) " I'ience tire evar uatiorr
of the incervaL between the onseû of esri-us and the begin-
nins of Lhe preorrulator y gonaiotropi-n surge woulcl be useful
in e s bimating the most probable t,ime of ovulation ancl tirne

to breed" rt, r{as therefoi'e dee¡ned necessary to conduct ûhe

follovring experimeni in order to characterize the naLure and

patt'ern o-f preov-ul at,ory gonacioircpin secretion cìuring esti-us

in the goat 
"

I{aterials and i'iethods

cyc

nd er

flo''¡ e

n"

i.h o

ling goats we re nainLainecì in a single Ðen

n¿rLu-raI lightrng cond:Lions " Istrus cÌececticn

nrber, i976 and continuecl thror:ghout tl:e 'oreed*

DetecLion !.i3.s naie by putting a vasecLon-í zec

doe-pen anci obser.ving iol" Lj to ?O rnrlnutes"

Four

indocrs u

haø¡n in

i ^-¿r1ó JçAòLr

buck in[o



'ihe l-e¡¡cnc.¡ Or cL, .+c}<j.ct WAS

f-i f ¡,ogn da,-'s rl' '-.h:' n'.r^'ì,¡ aì1,js\+ J J

Cay f 6 io f he day c-i e stÌ'us.

:.',J t ^ :a ì-.r * I .: ,r :'O :

then three tiriies

(q)¿

Èr- ^ F-i -.^+

nêr rì ..-'',¡ f r-n,-nr'-

BlooC vJas iaken from the jugul-:lÌ- vein 'oy veni¡-,ìuncLure

et 2A n.i nute intervals 1or" ?l+h beginning irru:lediåieil/ -../iìel'i

t,he aninai v¡as detected to be in heat " Sei'Lìn '!.ias ânâiysed

for i,i'l and FSH b)' RI.{ as pr?viously iiescr-rbe,l.

1\ computer program ievelopecÌ by D:-. Chebib, Ðept, . of

0raI B:-ol-ogy, Univer-sit:{ of i.ianit,oba, t,o estinat: tire ücûaI

release of FSH and Li-i b,v conputillg th: aî:e un.ìeÌ ¿he cur-

\¡es oi LÌie gonadctropin 'oj.cod orcf iles, "ras usecl. fn this
case, hol.Íever, ;ìre sampls nunber was f,:C into ühe comput::-

as cine. The resuits cf Lhe boial r,:l"ease al-e tì-iei.efoi-e

--^.J ^^/^t F,i-^^u-¡!pr =rÞcL. cr.r rr¿/.,rr -\ u+.."u ic: Ll-, ancl ng/nl li ii:a x lC2

for FSH, since FSH coûcenti'aLions wÊre l-ar'.zer. in a'osol-uûe

:r¡^!rnl-

.".esuli, s,an.i Discussron

ii t(-rtal- oi L8 estr'ou.s periods h¡sr'e sarnpLed; íi-ve cÍ' :vitich

-øi:ìiec. conplet e pr:ovur.eiorir qo narÌoLropi_n* sui g: prcf il : s 
"

Trr anot,hei' L5f ii.e .:qinn-ng ci i.he gcrìa¡1oL¡-criin*sLìÌ^s3,.res

¡r.i.s.secl'.;hile il-r \2(' t:e ij-,il Dårr cf ti.: .i-rif,-Ìot:ci.i:r-sur-g.3

',.'es :-ni sseC. in the rerneining LAl., c,-^:i,Ìrl tlte ni^ec,¿uIâior-.,,

ionr?.::ocrcpil-srtrges ,.reÌ'e nissed. Sone siil:til,: i,.i-of i_i::s ere



Trroqênf.âal i r I'i rrrroqr- ""

cb'Lained ilonr goat li

re.snêrt.i.¡eì v- The:r
,.-^t^ -

The aeân interval f¡.om onset of estrus Lo t,he beginn-

ing o: ¡he Eonadotropir su,t'gs, nagnii;u.de, duration and sec*

reLion raue of the LH and FSH prsoiruìatory surges are given

in Tabl-e 2 for the five compl-e1;e profil-es that were obtain-
ed" The interval- from the onseL c.f estrus bo',qhen LH ani

FSI{ concent'¡'at,rons rose encl i^ena'i nerl abo,¡: the baselÍne

.'eveLs is expressed in Ìiours, õhe nagnitude in ng/nL, the

duration in hour^s and the secrei:i on rate es ng/nl x tirne 
"

The natui e and paût,ern of the Lii anri fsii pr-oii_r es is
sinilar Lo that reported by sinar'al.rs (19ZB ) it'r ewes. The

ccncent¡-aticn of LH began to i-j_si: a.n av,3rege of ó.5 ï A,T,n

after Lhe cnset oi esti-us. LIì secrel:ron appear-ec Io be

episodic in natuT"e as inCicateC'o)'rnincr fluctuaiÍcns prior
f o the beginning of 1-he pi-eov'r.iLa lory srrr€;e , Le',-el-s of Lii

relrained eievaIed (with sone incÌicati ons of secì-el--ion r-n

eplsoCic iashron) fc,r a du:-aùj,on ci L5"?: C" 5h, 'iher-e-

after LH secrel.ion f,ell- to baseLine va'l ues. ,\n assessment

o"fl L,ji anC FSH profiles ¡'er¡eal ecl. iiiaL the I,H surge precedi:d

Lhe FSI-{ suÌ'ge by f .I _l 0 " !h " Äiso , ihe rìui-aLÍon of ci-Le Lii

<rrrt â â-,ar\os¡l¡rJuró= Ç-..u==-=,1 Eha; 
"; 

llie ISIi suÌ^J,i bv L"7 nC.Ztr, lhese

differences, however,'v,iere not siEniircanc (F>C"C5) . IL

8^ Ç. rCJ ll anC-, /, *"t --)

rq trl(-l ã1 Ã1 6>qta ///--, ////J "-/i

nrr¡f i'l ¡ ^h¡ râCt, lf i

rr
\ l-ì
/v

were

¡n¡l Árq*'v L //e 
'

are pÌ e-

-!-t- cl_tiL-L

I ^ -ñ1,)^ /
1 '¿a ) [

-,- i ^ ^JUILJ
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Tabl e ? " iiean Inb:r"¡aI iron ihe 0nse t oi. :-ìsLi"us,
i'Íagnibude, s3cl':ti on R¿if e an.l iiur-aiicn cf
¿he Fi^e ovul atory LIi ancÌ f S-ï St-l;^l': ( -, = 5 ) "

!¡l : JL:

l1 \

I-IIJÉ^ VqI \-.1 
| JèJ- I

a¿

l'1agniûude (ng/rnl 1 S"n" ) 20"I t C" 5 )35.C : 17 ",q

,t\uuratr on tn + )"1. /

'n
r r 

^ 
- I a .\ 

^ - 
*ì 

- , 
^ -i\ / + tt I t{ \ f i, / | / I tl /L)i- v. ) --) oJ va I -è I vè I

fnterval = ii ne irom onse I of :sti'rrs tc brginnin¿ ci cr¿heir
LH or FSI-i discnarst (:.,ir:n r,¡a-ì uìs eücteii:C ¿,r'i
r?rreined above baseiine ie,,'els) "

l4.rrni f ll¡. = hi ,¡l-' - ef. n3'"1 t-ant.*ît. i ¡n )..-ñF¡ qÊ.rrl ? q n- '-'--*Sr-*uquv rr:a-¡ /uv ., ---i- ,^t_, ...- "

Ðuraii¡n = üi-ne from Lïi i-ise an,i i;ill to bas,:l-ini: ieveLs,
- rF5cc.:,1 ac hvrtL-L ¿

a = Ti:e rlif ie::nce 'ceti.¡een onsel of L:i ano ISil siÌi-q? s.

b = Tine iiifleÌ 3nce in üur¡-lLrcn b¡:Ì;l'reen \,'i, an,l iì:l:: p;"o-iiias 
"
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has been reported (Fcrtune and liansel , l-gZiì ) that, c.¡u.Lati on

occuÌ's scÌne 22 to j0 hours after the preovuiaboi-y* suí-gtt cf
Lll in the 'oovine " Earlier, Jarosz et aI (I9Zf ) ira¿ observecÌ

ovulaticn uo occuÌ- about )*"25 ! O"Zj, I.l I 0"f8 and 2"tl- j.

0"16 days after the ap'pear.ence oí behavioural sy,rnpbons of
estrus in the Toggenburg, Pygmy anci cro ssbreci (pygmy (7 / S) )

breeds of goats, Ì.espectively, it, is, theref o::e, possible

to postul-ate that the interval from the onseb of esbi-us to
ovulation in this breed of gcat nay be 'Þetween j6 anci lr8
hnrr* c

some oí ih¿ ovarian evenbs iilaü;ìi-e iiifiuencei by bhe

p::eovul aLor'1r gonadoti'opin suÌ-ge have been exarninetj in tìre

rer, ilorl< by Str"icl<lan'l and Beers (t979 ) , äj.rschf iel_cl (lg29 ) ,

Epsey and Rai-¡son (L,a79 ) anci Richards ( lgZ.( ) have demonstraüed
+L--.^ -,^ -.i^-.i,nÌ-?e niajor ovarian evenLs ihat ai.e irifLuenced by the gonado_

tropin suÌ'ge, name-l y:

(i) the recruj-tment, of a few follicles ancl enablì_ng them to

comprete the îinai stages of ievel_opmenû in preparation

for ovulation Cur-ing i;he subseqLl.Ðnt cycì_e ( s ) "

(il) the init,iat,ion of enzymaiic ancÌ biochernical processes

thaû preclpit,aüe ovularion" This is thougliû to be

accomillished in s)/nergj-sm r"¡itiì prcstagianrìilrs ; BSIIr?c*

ial-iy of ihe E-series, and

(1ii-) the siirnuratjon oi i-uteinizatir-,n ¿inC hence CL fcinaLion.
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"A"s foll-icl_es Ê;r:ovr, there is a criuical. peri"cd during

vlhich nos'ü oí the ¡r becorne âtrcutic ancj, che pi-eo'¡i;l atory

-nn¡!^;--¡-,ì:. qÌl:r.Ê lesnoci aì I r¡ î.qH ) a'.'. rstrus i: -j-ns;tr-t'åL/lÌeuuULUtrlrL rq¡óÇ r-Çt,-v-Lu¿*J + urr/ Ç{J

merrtai in r:escuing some íollicles that ccntinue'co gi"o?'/

and ccnplel;e the final stage of developnenü in iire subse*

quent cycle(s), (i{irshfielcl, 1979)" It has aiso been

dernonstrated by Feter s (L979 ) tliat duririg cel-l dj--ff erentia*

tion of the theca laye;: in the grovring follicle, smooth

muscle cells develop fhat Lat,er becorne t,he taÌ'geL of pro*

s1;aglandins" Conceivably those may play a role in 'esqu-ee5ä-

ing't the ovum and the ant::al contents ciurittg cr,"ulabion.

ft, ha*" long been f ert Ì;hat LH is ühe gotiacoLropin t'ha-ù

is responsi-bie for causi ng ovula-üion, Hoiçever, e:Izymatic

studies ccnciucted by Süriclr-Iand and Beers (L979) have sho"nm

ihai specific proûecly'cic enzymes are responsibie ior the

'r'ì ^-'*+'i ^* ^Ð che cell ,.¡all and release of che ovuül" InuI:! L{lJUi-Ult Ur Ull; UJ-L: ficÁlr qllu r ÇrúcJÇ ui v¿lÇ l/ v uq

vitro studies shoised that in response to gonaCotropins

(especiaJ-ly f SH ) anc prostaglandins. granulosa cel-Is ;i-;'cugi:

a mechanis¡r nediated by cAl''F. synthesize ano secrece a sub-

sLance knop;n as trplasmi-nogen acti.¿atorrr, f c 'r.'as f'urther

dernonsLraced t,haf the pr:ocluction of plasminogen acciv¿r'¿or

by g:.^anulosa cells ',"{as c}csel-y coru-elatecÌ l+il,h ovuìation.

From ühese studies, then, it l+ould appear tn,et, the mechan*

ism of o,¡ul af ion Lherefore begi-ns wich she proCuction and
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secretion of the plasminogen acbivator and is conürol-leC by

gonadotropi:is. 0nce pr'ccÌuce,J the plasini:'ro5el actj-retor acts

on fo l-li çsl ar f l-uid plasminogen ccn'i'¡er";rrlg :ì-'; i,o plasmin 
"

The pì-asnrin ühen acts on iire subst¡:ates wit,irin the follicle

wall-, r'reakening the iollicLe wal.l and disruntirg rt as o\¡u*

l¡t-i nn nrôt.rpdS-¿\f, v4v¡¡

Tn their studies v,i-th rat follicLes, Strickland and

Beers (1979 ) were abl-e to dernonstrate that i¡SH is nuch nore

effect j-ve i,han LH in causinq the qranulosa cell-s to syi;he*

size the plasminogen activalor and since thi s Élnzïme Ínitiaües

bhe event,s chat lead [o ovulation, ic was regarCed by t]iern as

the ovula tory hormone , lìolvever, at t,he ûime oí cvuJ at-j on, LH

anci FSÌl reach peak ler¡els at the same t,j,ne and granulosa ceils

in preovul atory f ollicles have receptors for bot,h liormcnes,

Hence, Li{ na}¡ be involved in preparing cells f oi- luteinlza*
iion or init,iating the seccncl meiot ic cìir¡isj-on of the oocyte.

Conc Lusion s

The concentration of LI{ 'oegan to r-ise an everage of

6 .5 .u A "7 h af t,er úhe onsei. cf e strus. LTI seci-er-ion alpeared

to be episodic in natur:e as incÌicateci by nni¡ror fl-uctuat,i orrs,

prior to bhe begi-nning o jl tiie pi:eovr,i'l a Lory sui:ge " Levels of

Li{ remained elevated {with sorne rnrlications cf secr€tiori in

episoCi-c fashion) ior a Curation ol L5,? + 0" 5h. Ther rafLer,



oo

tH secreì;ion fell to basel-ine values. FSä 1ev'r¡i-s fl-uc1,ua-

teci rçithin nerr:ow li¡rits a¡id began rising on an everege cî

1.1. + 0 "4h af t,er the initlal LH el evation" f SH l-evels r-e*

nÞined abor¡'e basellne values for L.7 ::.0.7h less than did

those of LH" These differences were, hox.,'ever, noL sign:.fi*

ca.nt (p > O ,05) . Judging f rotn Lhe interval -from uhe onset

of estrus co the beginning of the preovulaüory tH/fSH surge

and its duration, ovulatiorr could be estimated to occur an

everage of l6h aft,er the onset oi estrus, anci the most

oprimr,m time fo¡' insennination or mauj-ng '¡¡ouLd be about l0h

afr,er Lhe onset of estrus.
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Experiment 5

Ova¡"ia.n Hornone Fro-fliles Dur"ing Pregnancy

and Parturition

Repi-oduction is a major" contributing factor to eff j-*

ciency of goat production" The endocrinological- er¡enLs

Lhat precipitate successful fertilization, implant,ation,

pregnancy and delivery of healthy' young Iend contribution

ro naximizing its efficiency. fn the recent Ðast, the

endoc: inoLogy of pregnå.ncirr p:egnancy na-i¡t>nance and

parcr-rriiion in the goat, hâs recelved co;rsj-derable attelÌ*

tion fr-om various resea:*ch worker"s, I'iajol- breaktirroughs

have'Oeen macie in the eval-Lta"Iion of pl-ogesterone ¿nc eStI-c*

gen Ievel-s throughout pi'egnancy (Blom anci Lyngset, L97L;

Irving et al , , L972; Th,arbr.irn eL al . , L972; L977; Thorburn

and Schneider, L972; Cur:r"ie and Thorburn, \977 a¡ b;

Rawl-ings and '¡/arcl , L977 ) and of the need for inl"act hypo*

+].,¡'ì r-n !r,mn¡l-,-^^aì ^,r*^n¡'r ^".-*ì ^^ -'"^lêns i¡r the fgtusLlldldL]u-iIypu9l¿y ÞgóI-áLlJ. clrd¿-(Jv4.l. rall ùJv rl

and 1;he mo-,,her for pregnancy maintenance and the inifiaLj-on

of normai Lern dei-ivei'y (Buttle, f 97B ; LinzeLI and Heap,

1968; Rawlings and i{arcl , L977 j L97B)

In thei;" studj-es. KeLly el, al " L976) , Currie eL al.

Lhe e:ri-s-uence in cir-

t lilctogen, a¡rri of

(

(L917) ana tsuttle (f 978 ) denonst,rated

culaIion dui'ing pregnenc,v of placent¡ì
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iis i-ole as a compone:rü oi'che luteot;:'cphi-c conplex nain*

caining the corpus luLeum oí pregnancl/" The inuer-aciions

betl^¡een Nhe Íetus, feial corticoster'oids, plecenta, estro-

gens, Frostaglandins and oxytocin Ín t,he iniiiation and

nFô^ìnit3f.'nn nf cn^n{-ânar,r'¡ s f,crr.t n¿ìrt,ll*i;ion havg also*i/lws uvv¡¡vq¿¡çvuJ vur r:r .|Jqr vq!

been examined and dccument,ed (t'ícÌ,ieilly ancì Hart, \97);

Currie and Thorburn, L973; L9'76; L977; Unio anci Fitzpairick,
L978; Umo et â1. , 1.976; Challis ec al " , L9'77; I{irchel-l er

â1., L978; Fl-int eù å1,, 1-978; Currie , )-977) 
"

IL is novt generally recognizecÌ thaü pregna¡lc)r maint,en*

ance i.n the go¿lt is de¡;endent on.iunc¿ional lu'ceal tissue

and t,hat like in '¿he sheep, paz"'curit,ion at tern is iniiiabed
by fetal glucocoriicoids by actr-vat,ì,ng ¡he placenl,al "2L-

steroid iTcr*h)¡d¡'cxylase system" The end r.esul_t of t,his

system is the renoval of tire progesLerone bl-ock while in-
creasing concentrations of t,he hornnones that pl'ecipitaue

uterine conLract,ility (prost,aglancÌins and a strogens ) " The

D¡ì^ÐÕSe Õf f,hi . cf rrrl rr rha'^ar^no r.r, c the e-¡alUatiOn Ofvr u ! vrsJ vI

prog?sLerone anci estraCiol concenLrsûions Lirroughout preg-

nancy up to and includrng J to L days afte:: pai.turition.

i.,iaterials and i'lethocis

Lr.i:3

iwo

Four

j Lo

pr-egnancies r".iere stucìied ln i:vvo niar

e " trr,o ani¡naIs were folf owecj. thrcu¡:i

iiluiti nai-ous

sliccessiveú\Jc rr ò
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pregnari.cies. Thr"oughout pregnancy' the anj rnals were kept'

inside e v¡ell*ventillatecl barn and fed Iegume hay suppLe*

inenied r^¡ith grain; water and salb were al¡ailable ad Jlbitum-"

B1 ood was collected fro¡n bhe ;ugu.l-ar' '¡ein by 'renipunctlti'e

on.ce every v,¡eek for Uhe first 2A weeks oí piegnancy, Ther:e-

af ter, the blood colLecl,ion regine was cl"tangecÌ r"a cnce e1¡ery

day until i to 4 days after par"tu::iticn" Se¡"a þ/ere handlerl

ancl a.ssayed for progesterone and est¡'adic-l-*f7Ê by RfÀ as

previousi-,i" de scrj-bed .

H.esul r;s and Di sc'.rssion

Gestai:.j.on Leqgtl" Partui"ition t+:ìs nç¡¡¡¿L and spontan*

eous in alt the four pregnancies, aii,er a gestation iength'

(nean I S"I") of I/+8"5 j: f "! days (range = l-45 Lo L52 cays)"

Of LLre f our pregnanc:-e s, one re sulted j-n tr'iplet deli ve:-l¡ I

one in twin del-ivery and two eacir in a singLeton'

The Ìneân gestation ieng[h in t,his e:(periment is in

agï.eernent w-ith that reported by earlier v¡orkers (Gupta, 1964;

",,{ilson, t96O; Ðe'rencìra and Burns, 1970; Blorn ano Lyngset, l'ç7L;

SheILor-r, 1978; R.awlings and 't/ar"d, )-977; Peaker, l-97tÌ). Using

rla[a ob¡aine<l f rom a -mainly 3:'itrsh Sa.rnen goaL herd acculrsu-

l-ated o\rer ?) yeaÌ's, Peaker (i971-t) report:rì a me¿i¡l gestation

pe::ioci oi l-50 days *llcì å median oi l-51- clilys' TÌle finrlings

in f,lri.; eì{Deri¡nenb ai-e fi"orn too ferv c¡'cse:-vations and v¡oulcì

not pernil fair. compar-isons beL'r,ier:n cir+ t',vo breeris "
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iiorncne irrofil-es" îÌic nrofil-es oi pi-og:sterone an:l

estradiol ccncentrations th:'cughout Ðr:lgnanc-¿ and a¡'ouni

pertui-ilrion ai.s pres,:nted, in Figul":s li, l* , L5 and 16 "

f n Tabl-e s I ano lu., iÌre ef iec üs of i,J¡pe of :regnanc;r ani

Si,ag3 oí pi'egnancl/ on progest-eron¡-. ancl estraciol SeCí'eij-cn

ei"e siio','rn,

The nean prc6:steronc conc:nti-aiion 1,íâs qu:i? lc'"r

(2.2 + C"7 ng,,/nl) Curing the first '.veelt ¡f nr'rgnaÌlcl¡ but

ro se riuiclil,ø to l-evels usual-ly seen dr-ii:'lng the l-ui;eal ohase

(8.1 t f . J r'g/mL) cf the esii'ous cycr:. Fi'cn ihe qth tc

ihe 8bh,¡ee1< of pi'?€,r-¿ilcjr i:here',.iaS å C:cl-ine r-n ÍleeÌi CIÌ'-

cur âi:-n¿ p:cqest;arone l-ev'eis " À seccnCnr,v increase 1,c äean

levels il-uct,uabing a:or.tn,j t,hose obtained l-n t,lie lrc "'¡eek 
of

pregn¿rncl¡ 'was obserr,'ed j-n ihe 9Lh i'reelt oi pT 3€:nenc j/ " Ïre

seccnd anC final Cecl-ine r''ías veÌri¡ inucÌt eviieni -n ihe sa;ipl 35

Lakên ôr-r:-ing the 6 da.,'s pr3ce'ling parLu:il:ion " Sar:ples iaken

rv:-thin 2L-\ pr3- and cost-pårturition -{ave neâìn irr-cgesf er one

l:r'cl,-s of ¡".î + 0,9 anil i"5 + i"l ng,/:rl , :esp'lc-,iv:l','.

F:'ogestei<¡ne sêci'?rj-on r.¡as s-grì-flcantil'' (p C"0t) h:gher

',,/hen ihe does Ì,Jei-e carrrilg thi^e e n.tuses anC i",'1ns tiran i-n

s:n;i:ton cregr:lncies (Tal:Ie I ) " fn aIl- tht ¡ire3nancies,

progestei-one scci^eLi on ,,;as also s:.i;tlii-ic:'illLl ]" (p 0.Cf )

ir:-girel in f Ì-le secon,l ¿ìttrl lasû l,hir':1' -lì¡Ìl j n lh: firsL

('l'a'rit ))" The ti'pe oi;.roiü5L::rona proiiì:: o':[¡i;il':'ì in

i-:*.; :iuC;r anC tile cbser'v':C lii:c:s r:,f 1,ìt: i--i'-- -f ::r::lìiiir'¡
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and t,he stage o-i cregnancy'on prcgrjsterone secj-ei:.i-on a¡"e in
agreement t'¡iLh daLa a¡¡ailable frorn eai'l ier ioor.jt on the goat,

and obher species (Thoi.'curn and Schnei-der, 1-9TZ; Batra et

â1, , f978; -{delakoun ei nl , , f-978 ) "

The init,ial decLj_ne i¡r prcgesieron,J ccncenir".rLioris i s

auf ri'outable t,o some Teagì-ngt? of bhe corì-rlls I uL+un. Af t,er

the 9th weei< of GesLatj-cn a secondary increase in;crogester-*.

one concentraiioâ r."'âs obser.¡sd which is at,tr=ibutable to bhe

rTrejuvsnaLionrT of the corpus Luieum, rt is no\v generåliy

recognized ihat by about Day ó0 of pregnancy, a placentar

l-actogen 'r¡i bh rut,eotrophrc fu.nction r-s syr:thesirerj and

sec::eted (Kel.iy et aI. , L976; Cur-rie et al , , Lg77 ) , The

fact, t,hat t,he timing of thetnrejuvenaticn'T coincicles rvith

placental developnent ancÌ is ¡ror-e i n goalrs cai-r.ying twins
(hence moÌ^e placentai- i:issue ) Iends supÞort to tiris thesis
(Thorburn and Schneider, L97?) 

"

I-Ïnlike progeste¡^one concentra.Lions, mean estrad.iol Ievel s

were consistenbly 1ow, fluctr_iating around i0"1,, I 1,."2 pg/nL

during t,he iirsû 9 weeks of pr-egnanc\r" F¡"on tlie loth r¡reÊk

cf pr?gnancy, tirey shov¿ed a ccntinuecl ancì graclual increase

reachi ng naxi nuÌ:'t inÊan vâl-¡1,3s of 281" L -+ L0 " 3 pg/ni on the

Cay of parturiti on. E:¡ ?Lh postperturn tfrey naij dropped

drarnatically io aean l-evels of 71.8 " \7 ") pg/ml"

i'lnil-e assessing ühe esiradiol- data, it becane apparent
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ihat che stage of ir'egnanc-¡, bu0 nor the t,;rpe of irr':granc/,

had a signiíicant ef f ect on esLradiol sec:'eti¡n (Ta'oIe 4 ) "

Estradiol r^ras presenL in significanûl-y (P -¡ C.05) hi¿her

le.¡el-s in the third Lr:l¡nester as compared. to t,he second

tr"imester and in ühe second Lrirrester H,hen compar-ed to the

í'irst trimester (Tabl-e 4 ) " The se lindings are in agree*

ment with earl ier dala :-epo::ted by Thor"b¿rn anc Schneicrer

(L972) l¡ur, Ciffer fron ciata published by l"Celakoun (f978)

and Thimonier- et al. (.L977 ) r,vho repor"ted tirat besicles pro-

gesterone, estradiol-*17 ß was considerabl-y hrghe:' cìuring

pï'egnancy" in covls anci evJes beari-ng noÌ'e inan cne f etus,

Thi s d'i scì-en¿l n^\r m¡r¡ ho rtL¡ ibUted io the fact bhat in ti:eJ .,.*

goat, estradiof*f7; ånci not est:.adiof-I73 is'¿he Ea.jor ci;-*

culating hor:ione Curing pregnency. S:nce tcuai estrcgens

were not neasured in this study, it becornes dj-fficult, to

coÌrlpare Lhe Cwo data "

The fore¡;oing results aÌ^e in agreenent '¡¿ibi'r dala

obtai-ned from earlier wo¡'k on t,he endocrinology of pï.egnancy

and na::'i;urition in the goat; namelT that ihe cbserverì in*

crease and .lecline in progester one ccncenLraLion in the l_st

and 4i,h v¿eek ol ¡lr egnancy re speccii,'el_y i s riue io lunct ion

ancl gr'a.dualrragingr? oi the coÌ-pus l-ut¿un, The Ínc¡ease iit
pr^ogest,,:::cne Ievels in tÌ-re 9th week of Ìlt-e€:nanc'¡ is aüLi-i*

butable to the l-riteotrophic fu¡rct,ion oi i-he ÞIac:ntal lac-

togen, :\b abou[ tire lOth week of ]rregnancy esLradiol
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prodLlcûion incr-eases due possi-bIy to its increased pi-oduc*

'cicn b-v t,he then established pl-acenia " Ls indicaiecl eariier
in the literauure review, a i^ise in fe-ual gl-ucocorLicoicis

r"esults in the acrivetion of íhe pJ_acental l7o.*hyCro;<ylase

system (FlrnL et al. , I97B ) , Tlnis resul t s in increased

estradj-ol production 'n¡hich stimrrl ates uter.rne productiorr

of prost,aglandin Fzu . Th* prostaglandin Fzo causes luteo-.

lysi s (pro'oabry in synergr'- sra 'ri th decreasing concenrrations

of placental iacüogen). The ulLimaùe effect of falling pro-

gesterone concenLrations in maternal circulabion causes fur-
t,her s;''nlhesi s of prostaglancii ns .",¡h j-ch togef her- l+ith es.Lra-

ciol cause uì,erine cont,r"aci:ions and the onse¿ of l-a'cou¡,

(Currie and Tliorburn, I97j; Lg77a, L977b; Uno eû al., L9Z6;

Ra,r^¡lings and ,¡iard, L977; Chaltis et âI., !97"Ì; Thorburn et

aI. , L977; Flint ei; âl " , l-97Ê ; Currie, L977) ,

Conc.l_usion s

The nean gestati<¡n lengtir of the p),Emy goar in ûÌris

study was e sti.na¡-eci to b-o tloS " 5 + L.Lp Cal'5 (ranEe = Il+5 to

\52 days)" Ðurrng pregnancl¡- rnei-e were 'L'i¡o pha.ses of in-
creasaC progesterone secreLr-o¡r " The ii:-s1- occur.recj f i-orn the

lsù to abou.t Lhe Jrd week of ureqnancy'; the seconcl v/as ob*

ser''¡ecl ât abouc che 9th weeì.r of or?gnancy. The seccndary

increase in progesterone secreü icn ÍÊ y be atIr- j-buLecÌ to
placental- iactogen,øhich is gener-al_l-l/ known to be synthe*
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GEIìERÁL DISCUSSICr'l

F.esul l.s oi:iairreC f rom e>:peri¡¡ents one, tivo and t,hree

indicat¿ chat ouring the breedin¿ seascn, the Cail;, LH secre*

tion patcern is in an i nvei'se reiabionsilip vlLh thelr of pro*

gesterone and is Cepencìent on the:eproiìucti,¡: staie cl th:
ani ¡nal The¡'e al-e more frequent i,ii peaks of lowei' rnagniiude

cÌui'ing uire early and la Ie ]-uf eaI phases of tire estrous cycle;

consequenIly nean Lä'¿aIr-res cì.uring bhese lhasss of Lhe cycl_e

are 4 üo 5*fol-d nigi:ei'than nean,¡alucs o'cser'.¡ecl ,Juring Lhe

niaiubeal phase cí i,i:e cycle. This relarionsirrp is sugå:sted

[o be the result of t,he inì-ib:_ì.c:-7 eÍ_iecû oí circr:lafing pÌ-c-

grsier.)ne on ühe tonic release cf Lü" Circuns";ant-i al er¡r-

Cence (f ron txp:rinenL s 2 anC 3 ) indicei.l lhat 2 to I ,.ra;'5

befor-e the ors,3b o,i Che LH suÌ-ge on da;' C of tite cycle, cir-
c'-rlating progesterone I eveis begin a ci eciritous decline
l'¡hile ser-uiil Lii levels::ise in rnean values io J-ioIc gr-eater

than'oaseiine values (1.8: I.0 vs 0.4 t C"Cl ng/ml)" fr
has also been c.ìemonstraLed ûhat nhysiclogical ievels of Ìlrc-
gestÈrone can 3:{ert a pofent inhrÌriticn cn ûonic Lii s,lcreûion

in the e,,,/e' ancl ihaL t,Ìiis ,:iiecü was .li¡se i.Ìepenclent thus

acccunbing for tnr¿ inverse reLationsiii¡r b;rv¡een progestÈrone

ano basal circut ating i.,ii Ìe,¡els ttrcrrghoul r,he cycle (Gooci;ran

anc.l iiarscìr, l-973 ) " íurther e,¡icjÊnce in su¡_..port, oi fìte sug_

æ^-ts j 
^* rÌ-^Lgesr,r-,ln trlet progei:i,,:jrone e:<er-Ls.3Ìl inl:ibiio:y effect on LH
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sscretion ,,,Jas obl-,ained írcn the v¿o¡*k cf jiar-sch ,et eI_,,
(\977c ) in rvhich slr.rgical- r'enovai oí ',he co;-¡-,¿s r uteun on

Day s of the cycle caused å ;'apic preneture cecr3.ì se i¡r
cir-cul-ating prog'-. sL:r'cne anc resuri:ec in a.n iruneciiate + to
!*fold incre¿ise in circuraiing LH; r-eveLs oi LÌj tha t are

nornaLl.y observec dui'ing and aiter corpus luter-in: r-egr:sssion"

l,ioreo.'/er, Lhe prenat,ure inci"ease j-n bonic Lir secÌ-etion
-¡¡hich foll-ow;tl corpus luteuln rernoval was piri:venti:rì when ci:.-
culating progesterone l-evels we_r-e maini:ained at i:1d_l_uieal

phase vaiues b,'r inserting a prcgestercne"-Ì.el_easing initiani;
:tL the tine of sr-i-r"gerlr. These c'osei"r¡aî;ions:he¡"elcre ieni
ccapelling supportive evj-,,ience iÌrac progest*rcnr courd be

'uhe doni-nent, inhibitor of tonic L:r 3-lcr-Õricn du.rir:g ii:e
breedj-ng seeson and that ùhe iail oi pr ogesteroiie ivhich

occuÌ-s concurrently wicÌr ì_uceolysis Leacs t,o the susi:ainecl

inci'ease in uonic Lil secration ani fhe subsequent evenrs

a s so c iac eo r¡i üir Lh e preo''ruia t,oi'y gcnaclo f rop i:r su:ge ,

Ðuring fhe non-breedíng season the nat,r:re of Lä secre-
tion w¿ls obser'.¡ecì [o be sinirar tÕ ihat occu:-r-ing du;"ing

';he mid-Lut¿¡al phase oí tne esIrou.s cycle in cfì,] r-espect;

ii ',.ias cha¡-acceri;zeci by a -fewei" nunbei- of Lir peaks sinilar
t,o tha,:, observ,.-d on cìa,u 'g in goâ[ l!S:S: and on daTs ]_l a¡ri

14 in gcaL ::r5L" Conl-j:ir^y t,t previous -'l:_1,-t:ngs in [he e].ie

(Y''rtir,asastrahosol r L9] j) tì::se p:aks ,Jeje aisc rciver in
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rlegniüude ihan ühose observeci l-n bhe ni,:iliüeal- phase ol

the cycie. This ',vould possibì-y have been si-gnì-f i-cant ii

nore experinenlal ani:'nals had been usecl "

l.-.sults cbi:ained .fror:l süudies c,rncerr:ing'"he naiure

and pattarn ri gonedoti-op,ir sÈcretion on t,he Cay cf beÌiav-

ioui'ai es;rus indi caLe thac of the l-8 per-ioCs of esti"us

obser-v:ii. corrrplete preovuì-e [ory gonadotr-opin sì]rges wet-e ob-

teineC in onì-y about one-tìrird oi ¿iran" iirlier eni of t,he

prolili ,¡/âs n'i ssed Ín ano{,her" 27i( aî t,i.: cy"cLes. Conp'l ete

abs¿nce oi any sign oi pL:eovril-at,oi'y gonaLoLrLr!l-n surEe ives

Ì'eccrded in irA/' oi the sst,r-ou. F.ui'j-o¡ls sturii:d. The reeson

íoi' Liie i nconsistencias obsei'veci corrld be acti-r'ci:t:d rc a

nuilb:r oi lactci"s, nanely :

(I) Ðetectr-cn of estrus',Vâs ccnfined to a iarly t,ine pei-:-o'1.

rarging froi',r 080Ch bo 2100h" Thei'e-icr-e, tÌre cn:ìeb of estrus

for anirnals v¡hicir came inLo heai: beuween 2lCOh and 08C0h

u¡ouId eit,her have been. nissed oÌ'Liie on::et i.,'ou.l,f not have

been a ccuÌ'¿l teJ-y CeL;rnj-ned 
"

l/a s üc ne

¿l nd

or

íls \t

llo t

'h 
-^r. ..'- 

^ " F +- ì^ 
^r-r,,,uùliruf u ç1:;

cî i::at. 'l+:¿c-

e a cir c iic l-':

,ì'rr-,nc fh-:

ere nct altr-
¡ì'-¡l t¡ nc^ l.:nh ¡¡J!.'.=)--/ L! ^- ;L vJr-1.

eStÌlCLì.S

.'r ,'r . L: .:

(2 ) lilihough estrus deIect,ion

'l-,-e.l -ìi n.: SeA SOn ir.- { r i,;rr. ji', ¡*-.-:-))v:rr'

tion ì{as coníined bo lle l,:tf¿

lrl., io 6 visi¿ s conpared tc i,^io

ní.j-lu¿eal- phase ) " Åny shoi'i

cip:i;ed a n,l ihei-e-f oi'a , 'oLc oi s
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()) Even','ihen 3strual beira.¿ioui was bineLr, Cei,ecteci and

biocd sainrl-es were colLecb:cì, assay oi- sone oÍ sucÌt san:pIes

yiel-d:d :rci o:eo,,-uia;oi"]r aonaCoti oni¡: slr":-E I s "

(4) Sone aninal s coul C have accepted the bì-ll;" ani drsplalreO

beha.¿Íour-aL e strcus si¿ns ('cìeating, shai.:lng tail ) even if

il-iei" vi eì-e nct in heac . Thi s phenoinenon ha s been cbser"veci

befo¡'e in another breed cf goabs (I,'iil-scn, I9ó0).

Lancì Sq ql", (L973 ) anci Sinaraks :g gÀ., (L979 ) founi

f ha i, in ihe ev/e j ihe breecl had a signrf j-cant eíf ec I on esL-

Ì'us durat,ion and on 1,he f lne j ncerval beiw:en t,Ì:e onset of

esLi'u.s ancl the onset of the prr:o.;ulatory-;onaCcLropln slu-ge

3oth oi [hese pheno::renon iia.¡e nct been sLudi¿d in the åoat.

Ti:e resulcs in tiris studv indi-caLe bi:aL iì:e int¿¡-r¡-l_ ircn
bhe onset oi estrus Lo the cnset

jì.irge ( a s ob ta inecl f ron ih e 33ii

pier.r surgss \.tere recorcied) was

ula-"ol'y sur8e last,ed ån ev3rags

of irSH las[ed an ayeÌ-¿ìge of I],8

e ov-
ì.. ^i

lL̂C

,- ,l5 L-t

i rcf,t

1-¡nr¡ f liuvr J !11

n ivhi cir

¡ T'.ì nF
v rfrr ìtL

rvìiiIe t
-, ¿¡'nlr l-
irr uuqL/

nf Lue nc

(i ;o t,il

-r '' ì.^".^,.f -t-\trfl

j- i- i -.-). \,. ;\ii -

a

i

r.ì

m
.t

n

¿r.a ì ii-ì1.

I-n:. ìllOil

1

II

o

oi

^-f

of

n.

nÃ

ir,

hav;

- ,.. L-

+-ôA

l( ) +

v " / r1+

tÌ:e rr-- ovui

tLre ani¡ra.l s con-

- tt a * ¿1_¡'r¡¡ t ilv .-,.- l, J - +!

r'f- ^a -Ì-..ç Vi 1-!--

lhat bi',:ed ancì inriiviiual tli ii:re

¿he se ii¡rdir:r's Ì¡uü conf.ìrebl¿ inf

:: l:-c:1':n1:l :3 lac.:l:tg î-,*r',..-.-
- ri- u--c L

rLo..ì sar.llls ',':r:l- I :e c,;11::::,1

Da;r -:¿ f o Ðay ? r^roul:,1 be ne ipir-il- i
:el.a:,icn::ilip bebi¡een .-he cn:;,3t oi

nreovula i,ay'.{ gonirr-ìo f r-cpi n sul'Se ,

!l
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fn eXpei-iment f ive, t"liiere the tr¡o na jcr or¡ar''ìån 3.:lti

pl-acenial- ste¡"oids r,.Je13 ieternined cÌui-i-rl5 pregnenci' anci

nartu-i-i-1-i-cn, it :¡/aS íound t,ha L the ne¿ìn se::taticn ¡er-iorj

of ¡he.Ði'gm_y* goat wes iÄ",'1"5 l:1"! days, -,';hicn rs in ag::ee*

i,rent with thal r:eported bl¡ eai'li el' ',:o¡-i:ers iol va:iorts

ouher breer.is and tlrpes oí gcaits (Gupta, Ì9ó4; t,'iil son, 196C;

Ðev:n<1i^a and Burns, L97C; Slom and i-rvngset, L97L; Shel-ton,

L978; iìa',;lings and T¡Iarrl , I977; Peaker, f978) '

Fr:ogesterone COnCentrai:ions si:oweci incre¿ises in t',.'¡¡

pnases; one cirase was a sscci at:cÌ i'¡ith lhe f ii'st tc Lhe 4bh

lveek cf gestatj-on periocl ancl the ctilet- occul'l'r:C in tll: -ì-0t,h

week of gestatio¡r, Sinilar o'oserr¡ations hJ3l'Ê nå.de by lrvirE

g! al ., (L,q72) and Tho¡'bui:n and Scirnei'ier (Li72) ano r,rere

attribut,ad lo tne ac¿ivJ-ty oi Lne c'lipus lu'-:'.:-n ci pregnancy'

ancl bhe estabiishnent of e iunc¿ional pLaceria cap:ibie cf

synthesitilig a I uteotrophiit - capr:i-ne pi:lcentai lactogen

rvirich appears in tiie c j-r'crt,l-a Iicn ci pI'?8nânt :oat s f iom Day

6O of pr"3E5na:lcy ano incieasi:s lvi[n g?stâtic¡i (i'el]-y 9i eÀ",

L976; Cui'::ie eû a!" , \977) "

Fi'cgesteronû ccncentjrât,io¡rs'¡/3I-3 siSrrl-ilcently ( l',C'Ct )

highei" ,,vhen does ',{eÌ'e cerririn' U:'¡:l::ts ¿::-lii i'r'ins Lha:: :n

singL3ion Ìrr-egnåncies. Äde..¿:.lioun t! ít1.. , (i9175 ) and B.i';i e

eL a.I., (f?7ii) have:?portûd sinlI.:i'tl¡ires oí j-nc:easeC

pl:cgesLeicnÊ s3c:Êi;ic¡-l in co!{s anci ìli-tnians, i€: ¿}-tc Li'r :};i'
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provicÌes [i:e fi¡^st r3por'fa,i obSet-.¡¿ibioriS cn Lna íì81¿/

pygrny go,l t 
"

in concl u.sion, å11-hou¡,,h t,he oit ser-vacicn.s Ì'ei-'çi-i:eiÌ in

bi:is stucìy are perhaps not a S conpl-eb'3 ã s iiiosÈ reported

pre.li orrsì-y fo:: breeds of goat,s of nornal- size, these data

are ti,e iir-sf ¡'ecol:ded ior' the .{frican D',varf or p7€,ny gcê-t.

Furt,her- stuiies pet-haps utilizing a greatsI" numbe:'of in-

.liviiìual-s are requii"ed'¿rl c'otain aiìrriÛi-onal- ciata on t,he

onset, aniì ciurabion of ti-re L.reeciing seascn. 0bservat.ions

obiained in t,he i:re seni, s cr-t,jy sugg: st uh¿l¿ etidocrinoicgicaL

i:han{:s tir¿rt cccur at []re beginning cf Ll:: brer:',ìirrg s.lason

âi'3 tn¿ sene aS titose tniit are SeelL i-n the she,3P" lr:rbller

cla,-a is a'l sc neeCed in the e.e¿ì. Finaiì/, it 't'ou.l-'j aLìpeaÌ-

thal the pygny soaL coul ,-l Sel'vÊ as an usefuÌ aniL:al inouel

to stuciy cer^tain aieas oi:'eproductive i-rr.)/si-:ì-cgii ci:af per-

iain 'uo ih¿ sneep, ancì possibiy oiìr:i' s;eci: s,



3U

SUT,fr,iARY

The endocrinologi'' of variolts i:ef'roc-Ìucti-ve sLates

was studiea in f emal-e pygr:ly goats,

rn Lire íil.st inve srig.rii.on, rnature multi carous

does ',{e:'e bÌed frorn t,he jugular vein by venipunctu:'e

at 2O-rnin " intervals fo¡" zLh on the 22nc1 of iune, Sept*

ember, a.nd December, L976 ani on [he ZJrd cf i,larch, L977

to assess the effect of see.son on reprociucii'¡e ancÌ Ìror-

none activity. Serun l-utr:inizi¡g l'.ol^noìie (1,1ì) and fol l*

icie-sl,irlul aiing horrnone (f SU ) concentrations 
"'r'êf 

e

deuei.m-i ned bv raclioin:-nuno¿tssay (f-l,i ) " i,ii r:'cllles in-

cìicatecl t,hat throughout ane strus ai-rd Lhe br"eecii-llg

season, I-lj relea se wa s epi sodic in f a shiotr. During

anestrùs, Lil peaks wera l,:ss fi'equen'" (3 to l+ per 2Lh

in June vs I to tl- per ?j+h in Decembe::) but higher in

magniLude (6"2 + O") ng/nL vs I "8 + O"i ng/mt)' During

the breeCing season, the nature ancl fashion of LH ¡'elease

was dependent on bhe r-eprocluctive stalle of bhe animal ' The

appar.ent half-Iife of Ll{ was esiimated ab ?3 "2 1 r"ó rnin.

f SH concen-,-raLions f luctuaied randcräl,'' '*"j- LÌiín narroi'J I j nib s



ânrJ rlrrrinc âreSt,ruS and the int,er-estrous periodS FSiluq! 
-:aO

pabtern o jl s?cre bicn did noL bear any recognizâ,bLe

rel etionshir' ' "': *L eL ^ *"ì ^ ìti.l.3 llatIìr'e o: Lii r el ease.;vl-ull ullu PLi.Iò<

fn the secotrd exnerinent , L:-1, FSil , pr'oA: sie:'o:.:

ånci escracliol-f7 ß ccncentrations \vere Cet:¡'nin:C by ?fA

in serun obtaineci irom two natut-e does arc tÌvo prepuber'-

tal does dr-iring tÌ^ânsiLion from anesi,i us to br eeding act*

ivity :esumpbion (or pubert'l e1tainm-:nt ) " .\Il- aninai s

shoivecì behavj-our-al- ancl encioc:ine chan3:s l,iraü'r¡ere char-'ac-

cei'isii c of [he estabLishi:rent of norna-]- est,rous cycl es

beLi.¡een bhe l-ilth anc-l l0th cí iior¡enber. Tit': i,,./o prepuber"-

tAI cioes shov¡ed fÍr.st or.¡er1l estru_.ì ar thr; aEe r:l ?-+í) aricÌ

25t da1t5, fÊspectiveiT, i¡r-oili pÌ'o,5est',::"cnÊ cüiicenLÌ-'a';icn

plofilesr all aniina-i s apcea.red to have a presui:r.:cl ovula-

cion witìror-rt or/ert esri'us an âverage oi T9.7- + Q. j days

bef ore t,he firs1, behaviouraL escrus. Llì ancl F51i Level-s

f l-ucLuated ranConly thrcughouû an:sti'us; a t't'ro-to-three

fold i nci'ease in bheir mean val ues ,,{as appa.rent 5 ciair5

'cefore che preovrllat'ory sur'ge nrio: to cr-e fi:si ¡:esuned

ovulabi-on. Thc iìattern of t,hej-r secler,jnn ,ìrr-'inc'fr^e in-

terval fron iirst cresumed cvulation to first, behaviour-al-

estrus ,,v? s si-nil ar to ùhaü observ,:d rÌuril¡'; ane sti:us, bcclr

,,.iere elerr¿iteci on ii-.e ri¿ì,¡ r:i ii-r:sL beh¡iviot,t¡"¡t-1.'isi.l'us

Pi ogester::re levels',^Jiere l ol"/ durinrî anastius ; ;he j-r" lirst



Çn

el evåtion (frcm A, i + C "C8 to 2 -) '" a "L', ng7lnl ) occurred

2 dalr5 ì:efore rhe f irst presurneo ovul aticn (da-y-2-?) 
"

Durirrg the interval- between the f lrst pr esltned ovul-a ti on

and the i'ilst overt sSti'uS, plogestercne concentÏ'ation

ancÌ patte¡-n of secrecj-on r^rere characteristic oi'C'håt ob-

served Cur-ing the normal- cl¡cIe' Estraciol ccncentrations

were var-i eci cluring enestrlls ancl tlie inL¿rvaL frorn first

presumed ovul-aCion to first cvert esi;rus" Let¿el-s of est-

racjiol- were obser'1¡ed tc be eievabeo a da;'before the Ltj/FSH

preovulator-y Surges of t,he f ir"st presumec, ovulatron and the

íirst o\"art esf;r"us, respecl.ively'

In ühe third investigation, seruln 3cnaootropin and

,:varian ho¡-mone conCenti'aticns 1,^Jere deLer;nj-ned In sera ccll-

eci.ecl duri,ng bhe breedin¡1 se¿ison. The rneån estrouS clrsl-s

1_ength was esrimai,ed to 'ce 19 "O 1 l- " 2 iaYs " rn all- anirnals

ancl j-n each clrcIe, serull progsstei-cne CCncenLrati ons were

low on De'', O (mean=O,J +, A"O7 ng/ml) and began t-o rise

r-apiclly on Da,rr l, reachÍng rnaxirnum nean l-eyels cf 9"3 : a'3

ng/mt on Duy 9. A precipiüous fall. in sei-uÌil progesterone

ccncenr,rations was noticeabLe be::inn:-ng b:¡ Dalr fó cr 17'

in contrasLr i'H nean concentrafions idere l-'ighesü on Day 0

(mean=ll_"ir i f "'2 t::gfmL) ancl feIL tc basel-ine values of

A,) + C "l n.¿f nL b), Day 3 " Both esf r-äiioÌ ¿:'ncl F:iii showed

ranclom r¡år'i ations iurrng fÌle inter*esÜouS pei-i-ods; peak



a't

values o-i L9 "2 "t- ]. 6 pg/inL and L74"6 t ç"i ng/ml respecf -

ivel-y, orlcr-r.i'red on Da-v' 0 " T:"lese iinci-ngs silpiìoï'c '3he

thesis Lhai oui-ing the inter-estrous neriorls oí the breecl-

ing season, proBesterone exerts a dominant rnhlbitorSr

eff ect on tonic Li.í rel ease "

In a fcurth experi¡i:e¡:t to stud;'r t'he nature ani pattern

of gonadotropin secretion durl:rg beha'¡i oural esLrus, blaod

\,/as coilected i:'on ::-our cycJ-:ng dces fron tr-e ;ugular vein

by ,¡enipunctur"e a.t 20*min j-ntervals for 24.h begiiining imm-

^-r.,i n+^ì -, ,.,r.^.. the animals wer'e ijeLecr:ed to be in he¿ìt"ËL¿-l-o t,C-.1-J w1Ir]1l

Serum ,,..'as assaved bv RIA to Cetern:ine LÌ-i and FSH conceniz'a-

bions. Li{ secrecion was episocìic in fasliíon âs inciicaieC

by minor -fl1-uctuations before the onset o:.'fhe preovu)-aUory

surge, The concenbratio::t of Lii began tc rj. se an aveÌ'a"qe

of 6.J + 0"7h aft,er the onset of estr"us ånd was folicv'¡eC by

an FSI{ alevauion ari aveïage of l.l + 0"1uh later" The dura-

t,ion of t,he pr',:ovulatcrlr Li-i surge t"/as l5 "/ + 0" 5h and was

L,7 + 0 ,7h longer than t,hat, of FSH " Ho,""ever, thr:se drlf er-

ences',./orê not significant (P>0"05)" Consídering the t,ime

interval frcni Ihe onset of estrurj tc th,: beginr',ine of iiie

pr-eor",ul abory qonaCcti",lr in sìurge ancl it s clur'åt,ion, ovulaLicn

was postula*red Lo occ!rì- en,?.1,¡eraa= c! 36h aft.;:'r,he ouset

nf ¡cf rr:q



ïn expê¡i¡sn¡ five, tivo dces r{er-e forlov¡ec trir-ough
Luo pregnancie s each to süuci1,, c,¡e¡ j_an ho¡-rncne co ncent r.ation
profil-es cÌuring pregnancy ancl Þårturition, Biood samples
were ccllecied at 'rrssÌ(]1; intervals foi. the first ZA weeks
of g,'stati on; t,hereaf t,er sa¡npl es wer.3 col_l-ectecl Caily unt,il
3 to l+ days po stpartum " se^im proge si.e r,one anc : si,radior_
concentraLions ,dere evaluatecl by R.fir " parLu: ition ,,v_as

norrnal ancl spon|aneous after a nean gestatron ì_ength of
li,Ê ( + 1 /r+(jà ) r L.+ da¡r5" The inean progesterone concentration ro,se
from 2"2 + A"7 ng/nL in *:e fi:-sr ryeek to g.l_ + l_"5 ng/nL
by the JrC tc lui,h week; tt then c.iecÌrnec sl_i_ghtl_l_ up bo the
Eth ','¿eek o-f gestat,ion, i¡i-om tlLe !;th weelr on i.iarci .;her.: i.ras
a gracÌual inc.ease in coilcenire,Lio¡i, but r er¡els ceciined
rapidly dr-i.ing ùhe 6 dai,'s precedinq pai-tu.iûicn. Sarnpres
i'aken 

"vithj-n zLrn pre-' ancl posl--partu: ition ã¿ìve inean con_
centrations of 4"8 * 0,9 ani I"5 .n O"j ng/ni, rêspectively,
illust.ating ûhe rapiditl' r.'i¿h which circuJ-ating prog?srerone
declines arcund pårt,uriiion. Estr-acrcr- jevers shor.¡ed a con_
t'inr-red rise from t,he roth v¡eek o.f pregnancy to ;rìâiçi¡1l¡-, nean
l-e.¡eLs of 2gl.l_ + iO"8 pg/nL on ihe dalr ç¡ parturit,icn.
iiit,hin ?4h, pc stparturienr l:.¡eLs oi Z.l_ , g o- L7 .) pe/nt v¡er.:
^1-^^-.,^l ñuu5--r-'./eu. íra1s.Stercne conccnti-aticns were significantl,l-
(F<0.01- ) Ìrieher '¡illen bhe iroes were c.irryin¡: ti-i'Lets anil
twins 1,han in5r¡gletonpr.e.qranci--s. The staq: oi Dì-eqnanc-\¡



af-iected prcgesrercne anc

signi-fi.caiitllr (F<0.01 ano

93

e s-{.Ì'acii o l- cc ncentrâ i :_ons

? <0 
"A 5, resjleccively) .



al/'Y

-fnrññÈr^ñ^:u¿f,-]l.t--,U:')

i\braham, :_"._{,, Svrerdlofí, R,, TulchinsÌ.:y, D and O,iell_, l,1.D.
( r9 7L) " p"adroirnr:lunoa s say of pr;, sna pr-cge s 1-,erc;ne ,Endocr " jZ:6L9 ,

ådelako,;n., V", i,Ía_üton, p. anC Duîour" , ,T "J " L}7g. SteroicÌhormone I eve r s in be ef cor.^/s cÌurirg p."g,-r*ñ 
"y t er.m*lnat,i-ng in norrnar carr¡ing oÌ- abcr"iion ãncì ,uiin

;åîîl; "t murüiple ovuiaiion " can " J . Ärri¡n. sci 
"

Arije, G-r?,", lvilubank, J"Ìi" anrì äoprvoorl, i.i.L " \g7L+. Iìc¡,ncnelevs't-s in pre- anc. post*pärtur-íent ì::ef cows.J. Ä.nim" Sci. 39(z)ll3Ê.'
åustin, C"R" nîd Shor-t-, R.,/" Lg73_ Ecs* R.ep:_oiuction in

i:ïilt' Bl{" 3' ;{oi'mones i-¡r r-eprbdu.ction" cami:r-ir1geUnive:s:ty F:.ess 
"

Ìl¡ F-¡)aúL a,

3ai::d, D.î " L978 " LocaL Utero*Cvarian i.ìeiar,:_cnsÌiÍps. Tn:control- of or¡u'ra"¿ion" icrs. D":i" cri¡hr.o. ii"B.ilaynes, G"F"" Foircroft and G.i" r",iriãg " 

-ïi.fe:-wo.,:,h.
London " tsosûon 

"

t. j"ll::::*,_ll:c. .?',i 1!:rg, ¡"" r9'16. liunan pt_aceniar
i duL,(_,93n, :si:-a..iiol__i7,., ar:cÌ j):_cJasterorì:) Lãv:Isin ihe f hi-rcl tri-r¡esû:r ánc ¿häir"re=pu.r,ive valuesfcr deûect,ing tv¿j-n. pr_-gnanci¡ " Äner.' Jou". Obsieü .and Gynecot_. flf (l-):69.

. Serum Lil in e\vss
\'1; -esûrad iol at
J. ,{nim" Sci " 36:

9,,]r, CÌrailis: i"Ì"G", iia¡.r ison, .i.,i. ancÌ i.ieap,\972" The roLe of oeåtÌ-og,ìns ai,i iii-ogestei.cnethe cn.set of parturi-üion i,. vai:io,-r.s ,in.:_es" .j.ileprod" Fer.t., SuppL. 16:1"

3ehi'nan, H.3., Luborsi.:y-i,loor=,_i:1", Fang, i..{,, ;ir_ignt, iíand Do.fÌinger, L"i "'Lg7g"' sit¿s cf pcF ac¿icni.n -funcûiona-i l-ut,,:olysis" lior-i":r_.irop cn cvariairfoiiicu'r ar alii c"r-ous I rit¿ui-l I'iLnctìi)¡1. i.rrei ican¡ii:oi,:1, i.,ra¡ni peacr'1, il_cri,j¿:^ ;une il*fl , l_r73"

tseck, T"i"/" and Reeves, ,r "J _ L97j,,qith var-ious dosåq:s oÍ-of the ane str.us sèason.

3ed-ioi'd,

| *^ ¡ ¡ ^ -l

ÈÌ.-^.r ^fv:!: == ò uag t 5
F/ /

DN

in

]li ^^ î r' r ^ | :'-"ssunnù;rÈ, l"11 " !')!¡L. _i_,:perinencal noclj-iicâ:ion oi bF..l,Jc_inE cycl:s in gcais. irÌ:;rsiol " Zocl_" ;,,Ir,r (3-) ,37g.



31om, ;\ ' li - and 
. 
Lyng set , o " L7TL. pra sma pr-og3 st ercne re ver sin goats. dur-i.g prsgnancy iûeasureti"by .åÃputitivepr^otein binding" acta Endoci"inolog:_äa Se:.iil.

Buttle, fi"L" Lg78 " The rnaintenance cf pr-eilnancy i.rrì"r;rpophysectornised go¿rs. J" neþrcã. rei,c " 5z:2i5"

3j ersi:rg.

,Êll-orr c

uil3L-LI5.
)

ChaI Ii s ,

nÌ-¡] I i ^ T r ^ 
-r.Jirarr:J, d ":1._"., lri:ÌClâil

11 ñ 1 (a-ryLr"J. L> / | " :OÈ'l ¡+^rcrL3 Ðfe.qnA:lCr/
J.--..Ä lA.r.t-.,.-f-"u. Le.)/E

2 cancentrâLion cf
Li:e piasna cî
¿Ò : Ir-rJ_L 

"

,J"

^L" 3 Ïiay, i,"F" I iíull, G.,^iiocr-., l"ii", l,taibclj-n.,
i:ii""XÍ:lt iì":T', shórt',"?'v" ånc r"ünsiarn r"\r"
LV /.?_ " Unang:s i_: sonadotroi:::rs, cvariañ stei_cidsancl icllicular- rnorpholog.' in .ir.*Ð a1l o estr.us .
J " fncìocr" 52:L65 "-

R_, 3utcrer, 1",-.,.:r.os,_ii", .li"F, t_., l.lonaha.n, I.i",
l.;;.;:1, i^:_ Iej.t_c.,!r _T ", lr.rc[í,erl, ?:" ; za]_å, i:il,uf:u rru-Ll uitLr-tfr ?" l_97?- " Fi-iflår;r structura oi. thåovine hypoLhalamic r-uteirisii¡; Ë.rrrno'. rer-easin€;-facr,cr (LRF). Froc" ìiat" ,\c;iCl S,,."- eçtf ):ZjE.

J"P:":,", Ios',-er', !"S-", _Fur-,i-r_ ts- ;"-å.., ?cbj_iLsoi-1, .i
îi:,T,.:or-burn, G"D- Lg?6. Érocì,crrån oi-prcsiaqr-dnorn ,i 'r il ewes iolioivine; luIeaì r-eg:-ãssion
)lî:::! with. Ìrl?¡r;ist_rigr,Ìin ãna1os;ue, ;::li-urnarr:(cfoprosrenot I:I 8C966)" pr-osraglaáiins iL:5)7

, i "Z: o lobinson, i. S - and Tl:orbu¡ n.:-egulabion oi co¡-t,icost,ei.oiris ciuriågancÌ bheii- r"oIr: in par t,r_t:iIion. 3iol 
"

95

l l:¡ r.r
Car"l ss¡1, i "C", i3uÌti*, t{.i.1. and îironpson, .I _i- Lg,7g.r:viience on i;he necÌ:ani sn ci å,r.pus l ut:unsion_ tsioi. of ii:pr-cd. 7cl_ " Za Sirnpi" f ::f.

i"3."t" ancj Linzel_i, ¿"ï.. f97i" Thtotal unccn jugat,ei cil sii-oî:ns npr?gnant goats " "l " let:.,:.Ì. Fer-,;.

vl.i rit rS , i.

i,f-lôIl:r 
^

iicr:,'an'.:c,

"i 
- L976 " Puriiicaf i-cn ¿ii"rcÌ pì'oper-riss cî bovinepiLuitery fot_Iiùrop,in" ilicðÌ:en" .i: lSó-,55i"- "

':/",,Sinaraks, S- ancÌ palmer, i/.rl.izatifn of a raii-¡iinnunoassá.¿ iol-
irg a jl ant i -'rovrn,: FSlj s er-u¡l, .j "(subnitteC ior. pr_rbLic¿iion) 

"



în*.ì 
^" -vvr qu v G,

Cox, ,r. - I

/-¡i -l-¡^^vr ¿Å11ÇLìtL -t

Currr.e, i'i"

Currie, I,I"

1r r ¡-nì ¡

lrlrri ovq+ - + v 
,

1ìrr n*i -vqi l -LÇ,

F"J" and Wallace,^J-0. LgT5. l{uiy":lr:ive value cfsone bro",vse and f crb spgcíç" " Fr.oc . ,i/e st Sect "Airer, Soc " .Ànin, Sci " 
'zS, 

iSc ; 
- - -'

,.,yt:t:*i, P"i. and Thorburn, G,D. f9Zf " Changesr-n ovarian secretion of oesÉradicl*i7g arounOoestrus in the sheep" "T. Enclo.r*-Lö:jUS,
D"B.u Har-tley, B"Ì"1. and La,uing, G"E, Lg7:3"change s in rtié rur"i"iriÃ! norñå.,e 

"uiã"singactiviLy oí t,he hypothalañus,. and in pit,uitarygiand and plasma iutuinizing hormor,e äuring bheoe strus cycì-e of bhe sheep " J . EnCo." " :ã.-i 7i':-
ts" L977" Encjocrinology of irregnancy ancÌ Ðartui_i_tion in sheep anci goaiä. piocËeoi;sr; ö^oå.i;å-on management of 

. reprociucLion 1n shãen anct. goa.ts.i',ÍaCi-son, to/isconsj-n jul_y ZL"_2à,- lçiii"'
8. and Thorbur-n, C_D_ Lg-3. induc,cion oj.Ðrerna*Lur-e par"iur-icicn in soats- b,j," o¡osiagl."ji"t'þ1",--
;:iÅi.stered ini;o i.i,õ urerlie ";i;:'''i;;siagrãnci's+ . i\-/ I û

1/.8" " '¡Ions. l,f:^S"F", Cos, .R.I., and Thor.burn, G"D_'Lgi3" Sóontaneoú" o"'d..*.,"åthasone-induced pa.:-t*uribion in sheeo^nná-goãa.: chan,ges in plasnaconcenrrat,ions of niat,ernal prostallandin f anA
;3::?t oestrogen sulphare. IÍen. 5oc . Indocrj-nor- 

"
-v . / J ð

1'/.8" ancÌ Thorburn, G.D " IgT7, The íet,al rcle intining the init,iation oi parturltic;n in ühe goat.fn: the f etus and bir.t,h " Ciba lîouniationSymposiun 42 (nerv serie s ) ,

il"B- and Thorbu.rn, G.D " Lg77. f,arturiüion ingoat' s: st,udies on the interactions berween theioetus, pla::::? r prosragiandin F ã"ã prog3sreronebefore parturibion, åt cèr-n cr s.t parturibion in*duced by roi!icot,r'óphin infusi-on ui Liiu foet*s.J " Enctocr * 73: Zû " 
'

?Å¿-,r.Ilï, P.,1- , , Friesen, ii
L:"íi " r,d.pÌ-rile pl.1 ùJtìl,.il l:pr-olactin * lil.;e and gror.rthties in t,he ci¡-cula¿iõn ofby ::adio-:-ecentor a ssays 

"

"G ",rn,l'fhorbu¡.n, C"Ð_
cto{e¡i: LeveIs ol
iicrno ¡re - I ik e ac t ivi _

pÌ^?gnent goa ü.s cje term.j ned.i'" Indccr- " 7) :zfi .



R"T;, ijain, S"{", anC Se-r,cÌrell, B"ir^ Seascn:rlci1ånges in plasma ícll_icle*súi¡n,,ria;:-n! hcr-noneani bestostercne ln rams. .i. incicci-, 7Z:LZi i'.he1- r ì

,-L"?-,, Basseit, J"ì1., ancl Tho:bu¡.n, G.l. L97C"Fer.i.pher-at pJ_asna iróg:sreì-cne ;;;å*niiuricn ofcoys_ ciurrng puber.ii; oestrus cycl_:s, pr¿gnancyand Lact'ation, arìrì the efiects oi undei-nutrition
.?. 3i:i;:""1o?ill""i, on priose sre rone concenr.r_arion.

J¡ruvv- o L+cj, )j1 c

3uhl , .I,.X-, Hunzicker, li.I" ani Fo;<crcít,, G"R"L975" Diur¡rai- fluctu;tiå"r of tesLosl-erone ancr1r-lüeinizing irorrnone in t,Ìrs ì-am: Eff ec.1. of humanchcii-onic gonadcbrophi¡r ancr gona¡oi"opñi" ¡-e'r eas-rng hornone, J " Reir-od. IerI . Uzt,òZ'"' -

I"l oïåf;tcn, iÌ-{", P'cbinson, J.s" ancl Thor.burn,''r'r' ryls" -.ni-fiaticn ci ia¡'turiu.on ìn bh: goátlErri-dence for- conLt-cI bZ lcet,al gtrco.c.f,rcotC
ii.o,"Sl acii,¿arion ct þta.enrâl ûrr ^;a;rcia: /:i-nl/,Jl-ot{yl,'ì se " i . IniÌocr." 7Ê: )V:7 

"

ll"L", l-ernons, .i,:r^"
l-97 5. Si:cuential
:li ng hoi-none ancj
-fenaÌe sheep frcn
tire .fi;:st:iLr'-ls

Deveno:-a . I " anlj plr *r s_ _.- .--,
ironics"

1970. Goaû p.rciuction in bhe

llâ rli .¡ .

I ieprociuc ti¡¡e
i¡ii:bs. Änin" ts¡.eecì"

Donovan, E"T, ancl Ter llaai-, i.T"ts. \977. I-fieci; ci luteini_zing hormone-r'eleasing ro.rorìÉì .n cr¿rsna for-ricie*srr-:Ilur;lcing rrcr-rione :ñ¿ luteinizing no"in"nJ revel sj-n the _ieri^eL. ¿ " [ncïccr- " 7j: ST .

Dlrrnrundson, O,R" L97,7. ppìrerty ancl ea::lperfcrnancg in sheep " L. IiveAbsb¡." 4.f (6):?73 
"

Epsey, L.L" 
"13. l:y::": J.t,î.ì.. Lg7g" Rsgar-d:tng i,Ìie i_oie cfprasninogen .ctivator in cviiration. rn" cv-¡ianfollicular creveropmeni ¿:nd iu¡rcIi o¡r" rds" À.iì.i'icìgley anci r,/-ir. SaclIer " La"en F:ess, i{eiv york ,

Dona ldson

1:lr¡n ? I
t '-.J

FÄ0 Pi-ccjlicIicn Tearboo]< L977. j.-iat, Far-is. p.ome, ft,aly.
j]] ì *F ¡ n
^ l- .l- 11 tJ ] -'{l" ..

l'oj-st--.Ì.;



98

rci'tune, J "r" and Hanset ¡ li " Lg79 " rfiects cf the Lljsurge on the s Lero j-rj secretion by tneca and
granulcsa cell_ s of bov.j ne pr:eovuiaf ory ícil,i_cles. BicI" lì.eprod. Vol " ZA SuppI. l_:46.ï.

De'u,;ey, ìr," f9ó3. Dynainics oí Lij sscre-
cycling ewe : a r-acjioii,i:nunoa ssay stud-¡ 

"dxp. Eiol" l.:ed " :-29:t51"

{ioC}sy, ì'i.C., ",/iì-son, 1."L" ancÌ iìurst, V. L966" lff ect, ofcontroiied envi ¡"cnnent cn ci:a i"e,jr o,lucf i.¡e Ðer_
fcr-rnance cl eives. .i - ¿nj.rn" Scr " Z5:?L2.

Creenwoocl. F"C", l{rrnLei-,_ir,uil" and 3J-o.ier, J"S, (lgól). Tiieni-:paratron of r-; rr-labe-l-L:cl hun¿in grcr,,ch iroi-llcneof irigir sÞeciflc aci,i'¡i-L1,,. Er-cchenl i" 39:ttL.
CuilI

';-ìq'^a'.rrn¡ i ;" anO!r4r{\¡ ) { " -

I icn in ûÌr:
ir:oc . Soc 

"

Gupca, S*, Sorn, T"L" ancl _qhat,tâ-Chai-i,,a, S"
on åe:irâbicn L:ntir in ÐLack*B:ngi,i
tsreed . À'cs1-:: " )6: ,c2 .

Goodman, R"L" and Karscir, F"J" (19ZS). /,ctions oi esi_rac.icli:: the cont,i-o.r- of tcnic L¡i seci"eii-on cru¡:inq the
br-eecìing season in the ewe " pioq¡-am óoth Âñnuai
lileetin.p.:r Ti:e [niocrin Soci,3i:T" ;,¡str. i21"

3.i ", ì(ar.sch, F" ..J " ancÌ FosLer-, D"L" ),977. A nelconcept, f oi^ cont,i-oI ol iii: :si,i cus cyc'l e oi the
eI¡/e based on lhe t:ral_.ora,j- rei-tionsi"i ¡:s b:tweenLuteinrzing hoi-ncne, estr:,,aiol a¡rci e;åj.isrrr.rne
in. pgripÌleral serun a¡rcì e,¡i¡iìnce tnãt Ë.o¿lestercneinhibits icnic Lii secreIion. l.d,-¡cr-, ror(J): ic7.

:nì,n, P."e and Bu;-gus, ;Ì,. Lg7Z. The jioi:iones oi rhe
hypothaianus " Sci¡nl,iiic Å¡rerican ??"7 ( i) :?t""

I C,¿,1.

¡--"

'r:-ei:.,ii:tg s,its-ll ân.i
^gric " 3ci " f-2: l¡lg.

'-"-,',1ì .- -

\ i:.; ., r^-,Í *i 
^ ¡

"*** J
Haenl ein,

i'laf:2, I.3"I" L952. Studies on tire
p:.oduciion of the ei.re. .i.

i-3 -

t-JÂllø.n
¡¡É qh vr .

I-ieap, 3.1", rTl_j-nt, ,'ì"F"1î" anrÌ Jenl,:in, t" L977, Ccnt,i-cl: ciovai'ian func'-ion r'lurinf_ t,i.e .sL¿lbi:_si,:::enL ci q.:sta_
ii-on. rn: contr.¡l oi ¡lvr1].rticn. rìrrs" D"-r . cr-::-ì.[,;r-r,i-:ì- îoxci'cÍ-c, ìr-!- ir.rynes :inrì 'r.:r. Llmiing" ;u¡tei*
',,rorths " LonLÌon, ilostr:n. Jlrine,,'" ;ieilì-ngt"nl lurban,
T:;rcnio ,



iior¡ei'sj-and, i1. 3. , Fa::.ei-, i "Afr-ican d,'r¡arl godr
of car-dicvascul a:.

äir-schfieJ-d, .i."ì,i" L979. The ¡"ote ci FSIioÍ' ì-arge icl_licIes. fn: Ovar-ian
opmenL an'j funcL j-on. Ic.ls : Å.1"
SadIer " !,aven Ple ss, Ì,lew Tcrk ,

Ho',r'Iand,

itlq,..,ar. .i :ì lC"Ë-.qJvvr., L ]_re :7 l,-
^rl.r=.t U U-

Jarosz, S"J., Deans, ¡.".i"
cluct,-ive cycle of
: (Jc1 u . ., o íef :-O(i

.I¡ffra'r

in -.i-: i'3cl-':t:n€nt
fcilicu.l-ar ,:level-

nl* fl :''¡\.- Â r. 'i"'**l)--'l

ì - -r+ryl.)ci." .l-ìîCiiS*
I li *a'l â;::¿ ì n
A'l . ? aa/-'ó)-7.

T Ì. r -ñdrlv / in:/ | _v o r--GI-i=J

:^i'og ¿ s t er one * t t- ea t e d
q{¡--lo irris,-f-'_,__,cn o:
"l Ã

sel.l- f¡ CoIIier
¡ukianri, Tolcnto ,

F:.1 -, fega1, i,".î.,, iìa'rîer, i.-L.. a:i:ì i¡csier., 1,:_ L97?,ì.'r¡lli..'l i:e,iJüt¿ :it::,:la r: * ...;.t.:.,..,: :lc c,t. .,:j:.icl.ite;'-nizi;rg hornr:,ne .secÌ er.ioir :.ñ iire erve: Dep¿1,:-3nce on r_r,ê ov:ri-i:s" il"t,-iccl-, l_Cì_l_:.iCO"

I;,"t", _Lnq|n,.li.1:, 3.i'ar, l:-1. ¿:lii i'osi:r-, D"L" l_g7Ê.The feec.lbaci: eif:cis cf ov¡ìÌ-:!¿i:ì sc,¿:-ci:Ìó cÌì grna.ir:-
trr:phi-n secÌr?f ion " rn: Jcn:i-cl, ci 3y1r åiion " lcs:

T" anC ileccalf e.'*t
a. s a la'oci.aicrv

pri'iror.rj-. FeC.

?"ì., San-fcr.cÌ, t"11" anC pairnei^, li'.ìi" l_g7S. EinducecÌ Li{ aneì Irsii i'eÌease in óvari,ectóiris,:,_r
E-f,|.:ct oi ssason. Can ,i* Àiiirn" Sci " 5g:51,,7"

q I r r rl r¡

-ìf.ra.i¡Èn-
â1.¡ê a .

iior.¡lanrj, 8"i., Sanfor-C, L"ì,i" ancl pa'lrnel-u t,f"lj.
ter-cne blockade c.i estrcsen*ináucecì
anest,::ual e,,.,res. Can" i" Àniln. Sci"

llcr,¡land, 8.i", Palnerr ìv"i.Í. an.d Saníorrì.
in serurn levels oi LH a¡:,j lsit í:,
ovariect¡rnisecì ewes fcilcwiltg a
i:st,r-ogen. Can_ J" ,/,,ntn" Sci-, !E

irvino, G., Jcnes, D"I. ani iinifion, À. Lg7Z.
ccncenLi-atÍon in the pcr-iËa"lr-jt lL¿rsnaqoaLs" J. fn.ìr;cr. 53 Liul.

, Fora¿e ut:-Iiz¡itron and nut:-i:nt ::ecuire_
th,e qoâ L . ,T " Dai i 1r Sci " f:L : ggg 

"

Ðr.ôr:¡ =f --,¡^nô
ci pregnânb

19iil . The repro-
:ìn,ì -J,r---^Ì-"..-qr.J :u:5=¡.i.JL^- Y

)

l'¡ n c n'n

i'íarsch,

F

l'e ncnÌ'¡rq: uvii,



i":" Ci.ighron, ìi"ts" Haynes,
I "*ï" Lanining. Buf t,er.wði"-,ils 

"Syin,eir" iiel-lrngroil. )r-l:ban

Ð^ì l., :'JL'=r. l,3j-I ,J " r _'tt-nOni::-, ,'o .,:.,1 ì-lULeCn, p. Lç,?j.A quantiLive sr-r-1dj¡ of geneti-c ciii-f.:rur,.us in tiie in*ciience of esir-us, o"uf. iion a¡rcj pla::na I r_lLeinizinEirornone ccncenrÌ'eiir¡n in :h: sheep" J. r;ä;;r.'!s,'io:"
S"J:, i(arsch,-f",1., ancì Ioste:-, D.L" 1977. i1t_- enCcc_rine coni:rol_ of si:asonol_ reproducti,¡e fiitrciit)Ìl in1,lte el^ie : iì na:-li:ri 

_ 
chang" i"_ ". rpao,,"u 

-a" 
t,he negat i veÍaedback ac;ion rí e st,iaiÌior on' iu.urinr zing r,;;;r;;"secreticrr. Endocr"" f0l_(l ):ûfS

I a7q
âníl

C"{.,,Fee!r ii"i" and Cirnn:-ng}ian, 1",.,. \gT7. Seasi:nalard ci¡-ca¡lian ciiang:s in ih,l ei:isorì:ic :-3.1-e¿ise oifcl-ii-cLE*sùimuraiiñg*ilo'ncne, lut,:in:-zrng Ìror:ioneanti ¿estosrerone in rans exposed ac ariificial
¡:hcIoperlcCs" J" fncioci-. 72:117 "

. fnduccicn of t:s¿icula:
i:l l-3:iS 'clr t '1Sìt3l_ti-¡t'Y S,J" 3",-.pr-orì. Ferb " 52:L7g.

ll , l-q6,9 . ,\ cor:ti;ì r-ì sc n cf
Ihe li.ìgnaI'iL i_ìn,]eÌ,. :iiii
,'ì:t tsi-.:. ,li.t: ¡î i,,- ¡,,¡,,

" JncÌo c i- "

100

- J_-v! U- U d.:.L

Tr.rr ì¡- D^._wston.
'ìrn -^ - + -,é iVL Llrv\, â

Katongole, C_"3", l,iaicciin, Fr anC Short, iL"ji " Lg,ll+. Seas*cnar -¡ariai,ron in brood luiei.r:izrL3 hCrnone ancrestost,e¡'one revers in ;-ams " i " irnõo... 60, ror.
KelIy, a"î;4^Tsusìrirna, T:, Shiu, ir'_F"C. anc Fr-iesen, ii "G.L9'la " . La ctcgenic anri gro,vt,h hori-'one_rii:e activi*Iies,curils .prcgnancy..ãef,rrni_nec b), .;;i.;.;;eprorassays . Indocr. 9 ,q :76 5 .

Land, 3 "F

1,+c': n

Li nccln,

1i *^.^l - ^ 
4 r^-.\L:r.i\_trl.ll, -J ô..\É .iy /5

act,i-rii;y
':;¡ :- j ,,¡ ¡ì

| ': n 
^.-\ 

, h
!:1r!,J)-!!.

Lj-n::ell, J"L" aniÌ i.j..:ãr..¡ l"
one neiåboiisn i-i-i
ci nrcrlucLion lnrl
üergeb oÌ--qans " ,j

. li:u:.c--nrjoc::i¡:e regrlL¿ùion
seasonal_ brei:dtng in the

Li"

g:crith ani s:xua-t
:t'i--Jay ';i.:i,,'-

Ìll"oi,.,: Sti:r-
goat I rlor,Lfcss

Ì:1i S tl¡13



l0I

l'ícl'le1l-i;', .r.,î" .ld iia:'t,i i"c " \97t. T;:* rer-:ase cf oi('/rJcinand prolactt-n cÌuring nartu¡-i¿ion in ühe soat./ \ -^o ô :ÍlLlOC j" " )O : j_ )y

Ì'iit,chell,,i,i"D"_ antl Fl-rnt, A"l.F. Lg7T. Frcg:sL:rone rvibir-crawar: EÍfect on pi-oìtagl:Lilcrns ãn,l pai*cu:-ition.
P:r:sba.glancins lt1" (l ) :6:_t 

"

^Ì'i-"D", Fl,int, 1,"P.F. ] ?obiisoi-i,,l "S" ancì Thorbui-nî"i)" 197s. ril-vitro pr-ciuciicn oi prosr,?.qrancÌiirs
bl¡ i.ntrauterine ti:-:sLres f:-om ÐrrlÉlrìalrt Eo¡its. i.
Q=r-¡.¡¡¡l -ì--¡f <?.1 i]

.-,.Lo

l.luCuuii, l"S" \978" p,eprcclucir.¿a
in ûhe nal_e p:/gn;. gc.ìt.
cf ],ia¡ritoba 

"

iialbandov,,i.i,,'. L976
bir.ds. Jrd
fi-.:rncisco 

"

lf : n r

Ð: n:-
: 9Lla v 

}

Peak;i^, il" 1976 .
goa0 

"

l-iiûer- size i-n the

i o;-nai'r¡: s,lCF3f ioir patt,erns
i1"Sc" Thesi,; - iinii.rsif.,¡1 ... \¿ 

J

of nraninals and
Sompanl', Sa¡i

Ì{kr-llrhe, i-" r l'{anns, i "G" , llunphrey, li. ), ancl ì,lapleioif , l-ì ^-.i 
¿ )L9'/¿, Cr:nbinecl ?G!-.,rr -prog?st,:..rJn3 t.: iniIiafe

ovul-ation in postpaj^Lì_ln sucktecl beef cows. Can.J" Anrm" Sci. 58:Ej.
0bst,, ,i "i'l- and seanark, ?"F " L97a " piasna progestercne con-centrauions during lhe i-epi-cd'acLi_r¡-e õycle oi eì,resgrazing yarroop cr-over " J - p.epr-ccì . I'ert,. 2l: r40 "

Cr-ta'rant, .l-- L977' PhoIoper-iodic r-egulacion o-f i.epr-o,ìucüion insheep. Symposiurn on aanåge*er:i, oi r=p""àu.tion insheep and goats, univ. iiiscon::in, r.,:rdison, liis. ts.
PaIner, l{:.j:, PhiLliFS,-G.0",_Hcwl¿rnd, ts-f" ancÌ ibrahim, I.Å.\972" Effecü of ca7'rength on reprooucticn in ewes"i- Ànirn" Sci" 3/+:9Oj (absrr"")

Ca, Hopkinson, ü"f"il" and Fitzp;itrrc).,,.Þ.".I- Lg7?.
Fl asna oesLracìi_ol, prcglst.,r.cne anil irrt:inizìng
hoi'íil()ne ccnceiiLrat,icns cì'-ri-ing iiie ovi_ne cestrous
c_i¡c.l-e, i " R:p¡-od " Fei-i " ll: 5tji "

, I . vulr-

i r,ì -ì ¡r-.-...'-.-..J

'i-Ì,.¡ ir,,--.,
,, qÈ; u

^-.,- I -'-J'"L- '

9

'3



IU¿

Pellet,ie::, .J " and Orta.ranL, R " L96t+, Inf iuence cie laciuree d r e r cl-ai¡.enen¿ sur ie conLenu hypopìry*saire en hornone gonaictr-o1_,.e s Ìrsri st ÍÒsil chezra belie¡'. Annalés de bioiogj-e animaful"'Uio_.À¡.*ie er ¡iopn:rsiõ"" 
-r;iã""'

Felletier, 'J- L973- Evidence for photoperr-ociic controlof proLactin i-erease in iams, 
- 

J " Recr-ocÌ, Fer-t.a-r l' t/, <
/ /. 1a/ a

Peters, ll" 1929" Discussion sufiìrnar-y: Scs::io¡r cn folr:r.-ci.l*la. deveropment . rn: ovärian icr_ricu rar dever_ol:ment, and f unction " Eds: A"?" i4idgley and i,J.A.Sadler. ,a,aven ì)ress, l,lew york

Pretorius, 
^P "S, f97f " GonaCotrophic hcr.inone acii_vit,v infe¡nale Àngora goalrs e*rribit,ing hor-mal ani a-oeri--ånt reproductive _acti,¡it)r. Fai:ei- Dres?ntecj atBienniar scientific congiess,:i rhe sout,h Africanvet,erinary Association, East Loncron, s"'-Af.i.""

Ð*^+^-.-:.,^ ñ - r^drri'euoÌ-tus, y"J. )-9/) " Cyc_ì_ic reprouucfi-¡e accrvity irLhe Ängora goe r . Agr-oãn j mal ia 5: 55

Rar¡aurL r .Ì "P " L976. Frolacuin in the ï.an." seascnar r¡ari a-ùions in the coilcentr-ation cÍ brood piu=Àã fronbirth untir thi'--e year-s or-d - Hcta Enclocr" (Lt i.)ß3;7?o 
"

Ra'"¡l_ings, i'Ì.C"., Kennedlr,_S-'{.1^glung. C"H., ilill, Jr", J.R.and Henricks, D"l,{ " L977. --ónset ói ,.uåonal anes*tÌ-us in the e\ve . J " Anim. ScÍ " bt+( 5) :7gl "^
RawIings, i{"C"."t-tg 'viarCr i,/.R " L9T7 " pr.ogesüerone and t,heinit,iaiion of Ðartu.rit,ion in tñe goa t " inàrio_genology 7 rc) z3LT

P-arvlings, ¡1"C" and',/ar-d, .,/-R" 1979" EfÍ,ect of fet,al hypo_phirsectomy on tÌre initiaticn cÍ irarûuri t,ion inbhe goat," J" ieprod. Fert " 52:ZLg"

Rav'rrings, ì1"c" ?nd l'trard, r,',r".?" L973. il:r: effect of i.r-ieadnj_nist_ration of progÈs1-rr ctìo cn the iniij_ation
?f partu:iLion in õhe-goari" .i" lì.epi:oiÌ. Frrrt.
I \ . 1i '\

-/,/ovv).



J.V-)

Reevss, .i-.1., Beck, T"l,i. anci ilett, T.-,1._
a¡.Lest¡ ous e\.ves t¡"eat.:C. -n¡í¡h L7S:i. )'i:)j4"

Leichlin. S " I9ZS. f n brcrjuc bioir " f n: Ti:3 hr,¡ltcihalanus .Ees: s". R:rch-ì-rn, -Þ--"i- BârJe;=år.n:. ani J"3. iîar-tinlp.eseai*ch pubÌicaú:i_ons: Àsr".iãtio,", ior. F.esear_ch iniiervous ancì r'ïentar Ðiseas,Js. vot " 56 " F.aven press 
"lJ_.iv ycrk.

Ì97{-b" Serun FSii in"*esri-acitoI" J " ;i.nin"

Sichai'ds, J"S" r978' Äciions of pltr-ritary gcnã,jcf¡-oÌ:Liins
gn. r'¡e ovarv-. r' : cont,rår- cf o,rüräri",^' "''rã;','--1,r",a:,:gl::., I":: Hn)¡nes, Í1.o.. Fo;tcr-cir anrj G-ì"LaÌìTnr nrr. !r_it t,er.t"¡orth _ Londcn _ Bo.tonl

D " L97\. st,ati-stical aspec-us oi' radioirynunoassal¡s,In: Pr incipie.,.o: Conpeiif i,ru p:-or;i;;-:';i;ä;;;r ""Assays" Irjs : :,i.0" OOefi-arA,1"i-_DaugiLarìay, j.ts"Lippincott co. , jrhlradulpÀ,-. ard. Toic.ntc 
"

^í-
¡'11 Ì¡

i-1Ìtl

;f

Roì¡e:'tson, r "A", ]9j:: f :.,¿":.1:- 11 -chang.:s 
in pr asna progesr_erone rn ühe cow cÌu:"ing the ãs¿rous cycre,'p: egnancyr

t;.Xî:.r"riLion and posã_par_r*.. Can" j. -eii"" 
Sci"/_. v+./ *

?obe:"tson, H "A ' L7TT " Leprociuction in tire evie a¡lci the ioar ";"; r;ii:oï.:::.on_in Donesric ¡.iinat_s. Jrc_i ectj_iicn.,r4,,ù L,\jrFl eno t-" 1," Çupps (eds" ). ¿cacierni. È."=""Ì.,ler.¡ Tci-k " San !.rancr scõ " Lonclon.
Ð^ ^L ^ rrQCne, J"f'., Foster, 0.L.. Kai-s_ch, F..i., Cooì.1, B" anü Dziuk,P 'J " L9la. Leveir of r;¿-i;iring irc¡.none in sera¿rnd pir'u.ita:'ies of e,,'res,gr.t;; rie estrous 

-äycie
anci ane s tru s " indo ci- . 96 , ¡6g:

Sodba:-d,

Sarrf or-d,

Sanior:1,

T r: ñ^ ì
f"^-. ) 1'a-l-l'n,ll'),. "1."
r n ine profile ci
anrj jn nati:lÂ cer-f
!n? i'an cti-r:-j.;g' at-;
Sr-i /,<.1ìd')+,)ë-)\-:-:

]r;ï;, ?'ràton, D.i", licivì_arL,-i , ll.r.j" anij
.]r:1: :. ,-lo l(rpe L-i r:i.ì*inciuc e,l chang: s in
r rrctil-ì ê.n(.i l_ :siost,:rone :i:c:eiion lit.I* ,-:lii:l" Sl;: " j,l:l;ll"



Sca.apç22i, P":"t" anil Bairci, D.T " L977. pur-sacri: rei-ease o_iLutelnizing hornone a¡rd ti,e seci-3tron o_fl cl,ari ansceroids in sìreep cÌu.ing e..3strus. Enciocr- " ror_: r-scl.
Scai-amuzzi, R:.t:, Cald,le]-f_, B"Ì7'" and lloo::r :ì,.1,. \97A. la,lio_i-nnunoaÌsay of Lii 'ancr esrrosen iúring ¿né .Åa."r.ucycÌe of ¿he ewe . tsiol. F":irorÌ. j : i1O "

104

the äi'or,¡Lh
O-r¡âFr,r Oi

i"R., 3-obertson, ij"Â" ancl Sneaton, T"C. L973" Seq,,ren*tial-. chang,es. in plas¡la pr"ogesLer-one levùls in tlieei"re.ciuring tire estr=ous ð..cIu, aniì .ir-.i.,g pj-esnanc:ii¡r incact ancl c,¡a¡-iectonriseci she,:p. C¿lr.r" J. "A.ni¡n"Îr'i q?.r( -
¿).+)É

d l"lstra, .D.D " LgT6. Sea-sonai changesgliuiti' ¿¡r¿ serLilt leve_l_.s o_i Lii anC ï..to_Finnish Landr¿rnce and Suffclk rar¡s" J:
4) :O44.

lno LunsLi.a, D-D" Lt)77" ÅcuLe ¿ini chi-onrcor go naoct,;"cpin re leasing ho¡-äc,ne on reÐt o_cnaract¡r,isLics oi rå.jils Cui-ing the non_seeson" .j" ånin" Sci" Lt.,(+)î6iO.

S:,*Cheng, r,"jj",_I?Irf.!9, ts.I"-, S.nfoi-rl, L.ì1",
"t: Falner, 

"i'"ì,1. 
L979 " FSú anci Í.1'. l-ev:l_s ciu;-j.:r;;esLi-us in L'¿o breec-ls oi sÌteep i-l^,i-c¡ugroLrL iire creed_rng season " Paper pre sent,::ci a t ,¿he inaugu j^ai iirnùerI','ieeting oi the üanaàa liest SocreL.:, f;; :.eproCuctivetsiolog1r, Sasl<atoon Feb. ZZ_ZL, Lg?9 "--

Sar"ia,

Schanbache¡-, B"D. an
in sexual a
s.ûerone in
;nr m e,^j

Ô J9I <

Scha::bachrr, 3.0_
ef-fects
tìuc t_ ì ',-e
br-eecÌing

Simai-aks,

Qm¡: 'l- ,¡nu::r!rruv:1,

a¡'Lcl bi eecÌir:g o-f goi.it,s. .I 
"

SÌ:elccn, i'i- fg78. Repro,iucricn
Ðair-y Sci" 6L(? ):99¿*"

Siiit;,ir-aks, S, L978. ijor-nione I evels :ln pr-eprrbei-tai e,,ye la¡nbs
:lo..r-r rnaLLì:-e er.r3s ihr-oughout the lr-""J1 

"! sL3¿ison.L'A.D" ïhesrs, Ìj¡livei.sib), of Ìianitc.ca"

T"C" ancÌ ir.oberrsc;11, H",ì"" L97\. Sii_iclils onand ¿iti-esia oi Gr.aáiran foiLi_cles,_n t,nobhe sÌ'LeeD. .î" ìepi-o<.Ì " jierr" 25:2j+j"

]. !975" Starisij-c¿ii ì,,i:rl,ods,
St,ate 1.lniv.:rsi i,.¿ Fl::5s , ic,,,;a .

(1ts-\-^.^¡--l)tÃÐ:ni¿r;, 1-:i", rol-;, .-.,," .ì:: f-..¡_i,,., j 
"plasna irrogest.:Ì-onr Iev:is ¿ii,,,,cc;,cì_=. I:joc:. .. 5: ll_.

Snc¡ì!r¡^1F ^-'I 
.,,.; 1^^t---rir!:ir-JUJi' , , r..,;. alf,j JOCh:a::

óth :d irion " ?ir,: io,uå

i i- ,¡ o-lvvvel,



ic5

str'icÌiland, s*, and Beers, l'/-H" L97(). stu,jjes o-f the
enzyrnaLi c basis and hoi-rnonal_ ccni-i.oL, oi ovul_a-
Lion " r¡r: Or.¡arian FoLti cur ar Der¡:Lcpnent a¡:d
Function " Eds: A;F," ÌvliCglo.r¡ 3fld ,,i"rl" SadIer" "P.ar¡en Pre s s , Ì.Jew york 

"

Thinonierr i" anci i,4aureon' p. rg69" seasonal r¡ar-iaLions
in e strous behavioui- and ovari-an ¡ nd picuirery
actlviùies ln the e,¡/e. Annu" BÍol" ¡i,ilin,
Biochem" Biophys . Ç:?3),

Thi¡nonier,_j", Po"."_, '_1i:, Djiane, J., i{artaI, J., anci
Terqui, Ì',i^ L977. Hormonal cÌiarlnosi.s of pr?g*
nancy and number of fetuses in sheep ano ecats.
Pro ceeding s : SJrnpo s_ium on nanegenenC cf ieprod_
ucûio1 in sheep and goaIs. l,,lacj.ison, ',iisconsinjul;,r 24-25, Ig77 ,

rlrorburn, G.0", Bassetb, .l"Ì"i" anc srnir:h, r.D " Lg69 " Fro*gestei-one concentration in r;Ì're peripheral plasnraof sheep du::ing the cesLrus clr-cle. J " Inciòcr.
t+5:459 ,

ThnrÌ¡rrrn

Tho rburn,

Thoi-Ì¡urn, G-D., Chall-is, i.R.,
Conti-oI of narluriti
Erol " Repr-ocl . ló : t3 

"

Turek, F"',¡-" and Canp'oelì-, .:"S" 1979. Fhctcper-I
lation of' neiÌroendrtci.ine*qcnacìal ãcci
Siol" Rep::od " ZA(f ):lZ"

G "Ð " and l.íabtnei-, P "d . 
-L97L. .tinastomos j-s of cheutero-ovar.ian ¿incì anter.i oi. nânlirary vei¡ls -florcoil-ection of utero*ovarj an ,renouê 'r-.1ood: Þr"o*gesl:erone secÌ-ebion raLe in cycLì-c e,,{es.J. Endocr. 5A""3O7"

G"D-, ì'li.gl¿ D:lJ:, Bassett, J"ì,1_, Shutt, D-A"
and Cox, iì,"I" Lra72. Parturr[i;n-in Lhe'soar
and sheep: Changes in corticosteroiCs, Ir"gesi;*erone, 

^oeSLrogens_ 
and r-rostagLancl.in F. J " R.epr.oC,

i{ Âì4r \)trñ I 
'^. 

¡r Iø vv¿PL' tr\/ov:6

G"D" and Schneirler-, ii. L97?" The Dr-o.qesrerone
concentraticn in- i,he prl asma oi ihe- goàit ,luring
the oestrous c)'cIe and pregnancy." j " lìndocr.
)È. LJ õ

'Il-rn-1-.''--4rlvr uL-t,¡ lI Ì

anci Cur:-ie, r1"ts"
on in domesj:ic an

-' e'la
; .-- -l 

^

rÀ i n

,,ì +. -,



J-UO

njì FfììFi¡,sL u¡li r--
Ð*^ ^r 1 \JL ù

iìnÀ ,i*.+.:n!{llu nr Ul.1 o

f " , Fl.tzpati.iclt, l-J " and i,/ar-d, ii.p," " LgT6. par_tui-i_rion in [he goat: F]-asma ccnceiìüi.arions ofnF^ôts--l-*-)-'.- ñr.i. u.5r,dg ,cucl l-Il I aiì(ì st¿loi i l:o¡.ncne s anil luf;er,_ine act,ivity,duri.ng_f: !-. pt-e(ranc), ai.:.d Þ.1rtuÌ_i_bion" J" indocr. 69.:)¿j"' r

n Y 1^-/,i"J " L9'1ó " Incìucrion ofl.¿th ÐrostaglanCins .r,,^, .
__Congr " on ¿nin. Repróä 

"Krako'',v, Polanci

,.,1;; t"Íclleif]¡.*j.F..., I,{ci'iei}Iy,,,"S. and Cunning_
leTr -b'.J " L977 " Changes i_n concentrabrons oifollicle-st,inulating ño"*.rne, lui,einizing hor*rnone, prolactin :nd progestercne in ûhe pi_asnraof ewes during ûhe tranãrIi_on fr-cpr anoestÌ-rls robreeding activit;r. J " Enciocr" ZSrúi-.

','ft.eeler,.r"1"Rai-rì n.nT.,-,nrì IIr¡iî^-*..
-, ., iÍ;1", f":"r !u.rr¡, -i"Je¡ lnC Scareng:2.¡r"q . L, / /. Seasonal vår-iation i-¡l oesci_us;";å.secÌ eüicn cf o,est,rcgen and prcg,:sLercne ând LHj ':r¡ers befor"e ovur¿.Iio' in -ti-r. 

e,..je, i. p"epr.ocì
Fe:-t " jl: L?7 .

YirLlrasasti-akosor, p., pal¡ner, !;"r1", :ir-rc.i iro,¡r-anci, ì1,¡. Lg?5.Luteinizing hci-mone, o,lstro¡en anc progesteroneIer¡eIs in per-ipher ai serum ci :lnoesri_.curj encì

1fr.*Ì:_:i"._1 r, Cerer-nined by ra,licii.,rnunoâ 
"_..y ".J " nenroct. ¡.ei-t " L," : 5T "

Unio, I" anci Fitzpatrick,
tion in goats
Vffl-th fntern..
fnsernination,

estrogens" Süer^oirjs lg :91,
ÏutÌrasastrakosol, P" L975" Ijcrnone revel_s

T)resis, I.jni vei-siL,1 Ol lîanitob¿..

','iaIton,

i'/u, C " il " anC Lund;.,, L. i " l_971 " Ra ri ic i¡.inunoa s sâ.¡

''/i-rson, i:.)1" 1960" The eff eci cf plane cf nutr-iuion onthe grorvth and rlevelopr-reàt o_i che East Aí¡-icanDwarf Goat" ph"Ð" Thesis * i.1akr:r¡:re fr-r.io="=i."
C.¡l'l .c-¡ 

v:-- Y vf rLv J
_ _.__- v¿= v c

j¡ of plasr:n

ìfu, J" T-L:,_Yuthasastrakosol,_p,, iTar-c1ua.r.dt, ir..R. andPaIner, I'/"t{" L97tþ" 'Estiogun'Iu,¿eiå ln peripheralprasma of immatur-e fenar_e chi.L"n"""i'.aãr.inrned
b-r,' radioimmunoa ssâ1;-" InCocr" " 9/r; l-l_6g



.\aFrìm I t-lvvr \4¡¡ !tl

^! ^^ci. u <u*filln

APPE}IDTX I

ancl FSI-Ì Leve1s in
fntervals for Zt+h

IJon*Bre ed ing

Goa r, ;i Sl SS

Durii:g 1,he

Sea sons

LC7

anci 53 5L Bl-ed

Br'eeding anci



ì,^¿rUo

Llí Le_vels _þr Cgai jS):1 (ng,/;,.1;

J*une -22, L97Ó (iirsc sanple taken ab

v "4) )
a . t+5o
Ô (Õ(
vt )) )

l_ .013
o.7zo
a "n9
0.62t-
0"60I
5.939

r"s76
o "5960"87)
n od.tv þ I'JLI"

0.ó49
U"OIJ
o "664r-l Ã2 I

o "494o.{3r
0 " 4l+9
u"+/Õ
U"J/O
0 .460
o"57t
7 .o38
i+ " 780
3 "LLr3

r ,049
n 11 E

n <)).
A"t+74
n Atc
0 " !t+Ll

v. 2¿Ò

o ")97
''.!/L\
+")v)'1 /, ,( /,

t"5ro-l 
r.l Ã.(

0900h )

A"7ra5
n Ãt't
0.619
^ 

t'.14I I \X,<

A TFF
v3./-/)

ô qi.ìvÈJ+{
a) trR)
o"5zo
0. 599
U,CII

0 
" 6t_g

1l ÁA:r

u * j,5-l-
o.7oo

c"7\7
n f^Cn

6.i9r
)"vt)
r "Õyl
1 " 0¿+0
0"910

n lry-1w"4/t
0 .464
a "317n ),))
0, 508
o.i5g

S_Zotembqr 2?, Lg76
-%

(l¡irst sanple

0"199
0"igt
o "Lg7
^ ^r 4
V O &IU
1,'ì?q
./ a L) )

I 14nLo)VV

o"592
O '31u30.273
A -t -v"1+/
0"200
0 "2L5
L"994
¡ ¡a,a
¿ " )ún
I ar.ìI.II5

Laken eí 0900h)
v" /4Y
u. )uo
n ?n?
u-lIl
^ 

,)/'l
\J . L+L
/t .41\-/ + <,LJI
Ô )^'t^

v"))Õ
,r, 'ì ?o

a Qoo
ô lrCA

\, " rl-U)
!")+1

4,339
n c4a.
l 

^/^+.JOU
r.()4u
'1 l--

ô Apt
u.4U()
a\ a'1lv")o4
U ' lr¿¿
o "z7o

I Q2c1

e,ö)>
rl tr.Q'7

n 1A?

u e i) )Àþ
fì <-7'j

v.-+. i I
Ô (n(
0.llrJ
o "459
v":Jl
a"\29
i-¡ "25aL 9ol|
0.s43
n 6a-t
n i,ao
u ' l+lO
a "ÐL

? ('7n

?.jl+O
L "220n AA,I

^ 
,lc|v " t+¿+O

U"))O
rl ? nÁ,

) .1+O
L ",7L4
o.?79
n rçÁ.

u. )1¿



qqqi

DeceJrber 3.2, L976^ (Fir-st sanple i:allen at, f gOCh 
)

r $ruy
o,760
a^5)O
v ø4Ló
0 

" 
1!8L

v.ZZ)
o"z4o
o "?bg
0 

" l_08
o lll
0"r11
0 " t_03

c-105
a "2)g

w"<v4
0.2Có
n ))1.
vø19 I
un<U4
I 

^.i.1r"Y()o
rr r1 Atv s JWr+
1l tA-tVâ+JI
v"+))
u.)Õ)
v"</)
o ?'r 'l

v")L+
ii /t^

wÈ/,L<

n )1.]
w a <+Lì.
n )1 '1

0 "297,r)")¿+
n '>Ao

u.Jro
v")¿o
a 1'a\v")4-7

o"loi
0 . )+t+7

v"1"ö,/
w a uf ¿ |

0,379

wo)14
0"J4d'
ve))z
v.)<4
O .3.+3
a "269a) ?ì 1v o ) L)

v. )uy
L,"J)I
0.2C9
o "P-36
u " r-Ö)i

çt " t1y
t-i.,:\rÕ

u" <)o

109

n a1 .vøLLl

0"346
a,273
v"1!)
Vslll
v6a¿¿
0,?63
a\ .Jalv o LíLi

0.ll i
a ")65
o. l8o
o "32<)c"i39

!.larch ?3, \,aZ?- (First QâmY\'l ^ +- ^ì-^*u L{¿r1¡ r _: Ç U d. tr :j.1. l

^ 
t /^U"AOJ

^1.rywê+t{
n /. I (
"ê+L)
I -^ ^)"))Z-ì cÉ/./ a eeL+
ì ,-].1 ^4 ør9L
^ ña /u. /oo
o'639
/f l rì¡\_/. +o -)
^ 

t /^U.1+O¿
a 1ò-) " )ö Ir Á^c+ôvVU
r1 rlci¡vsÒö¿
1, "71 a\vo /I\-/
.a a A^L ^O.J

^ ê 1 .1 
^^r 

\d. L, J,OUUI i

? ÌÃR
J o L /\)
a /n/r.oYO
I -a.Lø1L)
ô ,q"(v ov/_ J
a\ - -^U./1Y
n l,'¡Cv o JcL'

^ 
Fr ã

'J 4 ) L)
I -^/ì)"iYv
1 f--/\Lø'J (W
-l a^^
L4)/'-
l\ r-lì av"3L)
^ 

a^^v.)/.
^ /'- ^v.2t¿
a ÃC.'\J ø /1t.'.4
1 ì ^r1 l /l
/ d-É-J-

1,(,4'l
ì .1^^I. JU¿
v"5)¿
fì I ¡,1\J ¿ U(.Õ
o '7^l4
n Adt
4"427
l"i¡f/
L.59+
v.>Õ |
,.ì n a'1

N ACo
E rt 1,')
? Á4<
ì 11 -ôJ-.J¿ù1

U"YOI
ô (??

^ -ì òu. //+c
4.5öO
),+/ /
1 .-7t a\:-" i*7
I a.} .t

w.o2+
n /.¡¡w "u1¿
r.t " )O0
^ 

tlr-¡ tw "',)> +
I "o9c/1 t a-..+) /
Õ / c\,v o :l-rJ/J

r")¿A

ì ?'r I

l- " ri4
0"811
0 " 58Ll
0"fit*
c "$5
2,897
I 

"dc
l. .cg4
o.ç40
n a.,-.1

\-' " ) )Çt
a,6F,2



iic

L;J Le¡¡el s f o:- Goat Jl ci cl- _- .-,L::-

,Trlno 2) l9 /Õ f .Ti r cJ-
\ ^ ¿I JV

olmn] n t- ¡ì-^-.rqr¡¿}J¿E \rq:\311

ll Ã/l/v o )vLl

^ 
a^^v")/.<

n ?c/
v 4 ) fJLþ
A a/{r
v44UI

C " t+25

^ ,,/ìwo++u
^ 

a1.lu"J-)rJ
/l -.1 ^rl " ¿OU
/r -- -voa¿)
)ê) lv| ^/\/t, /^^+oluv
) 1),ô,Èè!+v
a 

^/ ^| /1, <
.ê*\J/)

/ì ryrl^
vo t,_,-/
o. 5sg

0"360
Q.JA¿
U. ¿ÒU
o "z3za,)34
0"2c0
rr 6 <uÕ
0 "Lg7
a "L57
0"L75
0.244
o.287
a "273
u"¿¿a
L] é .éUÖ

0.2I0
o "286
w.tuv
a,zt.z
o "232
c"290
w4<>>
v")d.(
o"Lzg
O "4JJ
1">Õ+
1.1u48
ô áqq

^ 
(r..t

0 , t,54

cg0oh j

ô r,Ã?
" 4*r))
al aa AU.)IY
n ?n?
r-\ a, ìV s /*lLL
1--\ ';l Av6!Iv
¡a -aav.1))
n )1'7
^ ^/ -a")Õ,
Uøl1t
v.Li)
'\r. ¿lO

ucjuo
w 4 1:,+

a .5L6
3 "A26
¿ " )¿ö
r .01,1
uuoJ+
u">>ö
0. r0g
0 " 461-
v ":r) )
V. ¿UU
4.324.
0-is8
a "220

Seni,pr¡hor 22 I OIA{&r L) lv

n 't A's
ia nl1ve l+)
u.Õ)y
L ")99

r. l0g
w" ())
{l q)'7
ll C) 1 ,'1

Ô nt 1vo /+i

r) (? ?

( ¡l rq1-. q,imn'l òv uq¿:¡1r ! ¿

^ 
a^dv. )/- /

/, ??r
ao))L- --^*à t )4
ì ry.4-I tx /Løtvl

I 't ?/
Lø J- ) Li'

4.557
^ -arv".))
n ))Q\J o 4!U
I a1-1v".{ |
rl )41ver./J_
/l at /-l\Jèr-+/
tt I'r,e ø LL )
a Ta ñ1 ìf /J O /L I
a Aaì rr-"'.Ji4
n a^)v 6. vÇ

ûaken aL 0yo0h)

^ 
+anu.Õyi

a. i62
4"590
^ /^'u. cy4
^ //,t'^^/vovV+

^ 
A¡:w e Ul]¿+

^ ^^ /) "Y)C
2 _I27
I a<al
L 4 4 )v
1ì ryf a{u' /iÕ
a.7a6
a"654
4"57o
!, " 1.55
3 "6t'a

U"ÕÕU
1r"00
2 A1 '7

L") lv
I.C21
n Áþt,
a\ L¡ë,l/*UUÔ
v 6 /w4-
n {??
a,6)g
+.6t+6
2.8L6

I aÉ,o

f na -

I lnn
Ô ,71 A

0. ó00
o. 5rs

\,"+]U
" 

dn,J

| .:IO

J .. t10



r-l-i

Lii Levels ior Go¡.t, ;:_:t f C."lfritgsÐ

D_ecernber .22, 192*6- (Firsi sanple taken

c, 51J
c "L72

^ 
I ¿'1.\

c"208
0 "L73n )^^
c "21_5n roÊ
n ))ñ
0.2I0
O .zLL
a,zLg
0"305
U"JYO

o.)79
o "32A
< . r.fÕ
0,7Å,0
0"450
0 "372n ?cî
a.29+
a.)7L
Q")D¿
a.625

O " !+Zl
0 "268
c"L52

0-301+
0.J09
0.268
I "OÒö
C. góC

a,6u6
0"709
n 'l t-)
0,250
al añ.7
ô )a)
c "279
o "2gg
a "32C

:ì L -l :ÌanL \q! :-vuii/

n t,Ò'>

o.lct
11 i 

^.1\./Ê+UÕ
a "zga0.294
0 

" 
L+L,g

n /,??
u. ¿co

v,))!+
C"LLz

c " À"or
v.,¿c,J
0.205

0.200
a) 1.'l t
n )'7 1

a 1 îf

tl dn (

O tr)(l
Ô 1.)t,
n 

").)n l-ll
0"20L
U u )litn

la,arch 23, L977 (First sanple t,aken at

u. ¿ot-
n a^lu6aV+

vö¿YL

lJ /t \

ô 2þ1
n .)0t

ô nånv"/,/t
\."1/)
tl /^ <

U"JIO

o "254o"l9c
4.3+5
a "36)
o "z5a'r (dC

0"338
c"5to
0 "37a
\rêl+Li
Q " l-j (,

c.37)
u"l4ö
¡ nL.
L i .'-\) )

a "51)

Q ") iu3

v")/¿
0 " Lrz6
c "2Bga,z3i
c,?.96
0.388
a .469

0.3 Ê.l-

a "36?
C " 5r+7
C "3/y9
r"))ö

'r r+A^\ \r ¡utyll J

tL.)io
a")L¿
¿ " ) t+)
t. ¿oo
\ ^796
C"gC8
a (?rl
0. +0C
.r.+/Õ
0 " L01,
A , L?-L
c . ¿,ii
0"r2c
a"i+c5
u " -,lo

v"!-tY /
u s 4.¿:1
L/ " +_L-)

n r, )a.
n (ô]
u . +cl-

L/ " r+*J
a la]
/-i I r'l a
/-liirvø-**t
íì ?'1 .:



LL2

ISH L_eJ+ 1 s *l gr rggj*: t)å:

Jun?. 22, L91,9 (Fi: st sampl-e taken at

?/, q<?
t-i-s JJL

L9 "7L|,ar.a r 
' 

.|r i ":+c2'7 ôrô
) | avl-v
an J,+aì
2, é'?l'\J
L,l nr\a\u]_ c / vw
?-/ I /,d
- / þ r,f v
1. ). tr, tr,)
./+ " ) JL
1/, <q)
/aÞ //4
'),'7 r'1 

"Ô) { õv'-v
ì /, tr, t:)
ô^ / ¡ ¡/v Õr-
2o 'l i,Ê,- ¿ ø L+r)

-nìrô! / c rlj.v

lo a),),
':-/olÐrÐf

r Á ^Ì.)rv s v+&
t A at.)rv 6 vÁ+ñ

)t, LQn&!i q vuv

1t 1, rlL/- a )+v
-n 1 , d¡¿,/ .I+O
ìr- r'11 |L7 " l*4
L3 " 57t+
I .+ nr ì!( " /+L
lt
'\ lt 5 t /

/t¿ /J*
-- r I ¡+I ,/ " L!+ó

/i.'/r,.! r-ì't ö
a, r r^
\ i, I 5 //'r é - J*
lÉ qrn
{\ c /{v

L9 "7 L4\/
I o _U4¿

rÁ ^,-')Lt) øçJ4.d'lÁ aJ')4v c Va¿-

14 r\),)
'lÁ n/.J_J ùW+a
ì 1 -a ^I,1 ")iU?t, q-ì n+Y Þ v:v

I ? q'7t.LJ ó ) i +
1A ¡t .)_v Þ \J+t
I Ë' <1ôL\'a /,Lv

1^ at,):v D vÂ+4

1/, <c)
J'i4 -/-/*

2Q AI I,
/a /¿y " c.J_o

)t Éì a\Lri, ø u J_u
t1/)'¿ ñth

'- ) o vL\J

aonaìr-, ìv ./ vv li J

I C "7!, t.
tl ù lLyÐ-'l Ê ('l rl
Lr) e. j;t¿¡

tc ]t,i,r, è IYÈ'

L9 .7 t*/v
l,,l ÌJt l
+/ Ò I -taôQ l'' /,
È- 

- $ v L\J/, /¿y " Dt-o
-t t l:1.¡
,., LL ",J ( V
)ti f,r q
È \] o v ._ /

)t Áin/--+ ù J(rV/ -\-/ 1, ¡r -1 \,-_ri- o vv // ¿-/t, nx IÈ4* ú v -)I

at /-riar-Lp "tJCVa, f r-\
/^r. / )*
aqttòa ,/ " +I!ö

ata t, \ \ -\
/-fa./././
Át ,7r\n
v: o / eV

5A.59t+
j ¿ ^+-r+a^ t 

^41ç /, h;i
/ / d+v-

?a i.iÈ
/ / t xtv

l9 " 488
) ), AÈ->
^.tst ê ¿v ¡_

11 T r^
1 /r \ I /

./Ïc /Jt-

1A / .rjd
J / r xtvrJ

37 "CzC
I J l al
+LÞ " +.4-
1- | ó4J: " 

,+Õo

39 ^a?a
a I r -^\\/
/ -! a / /*
at Fr^
)Ll . ))L
1l r -^
/'Yþ -//',
?/, qq?
/-f . / )*
1l' f a^
J^tø./.)k

lo.CJ-U
?Á Árn
)\' ø JLV

1d ôô
1C /, 11C
2 ) . -.t\)\)

?/, r tr,)
/^r../-*
1 r - r^rt
/'f . //É

Sept3nber ?2 L976 I þ'l l'cf c:mn-l -V J\4U¡I] { J

ì I -- I

-) 
Þ , l -þa ìtc/ 6- t *

^ ô-ðy,Õ/()
L6,aL+z
l_? "31+O1) ?^nLr-o)vv

I?.3t*O
L2 ")ttAì Q a,t, ).!-'o / ++

L9 .7 L+L

i-9 "7 t*c
I ,ì ilO
7.9.7!,!l
L).7\+Lr
1i, \/. \

/'-fþ.''l-

taken at C900h)

2Q AIA4/.¿+V

L-t .7 5+
1) ?/,(
ìa 1r^L/- " ) tþU
t l, r\t .J-\) . W Lll
1) ?/.n¿..¿)+v
'l-ai^L/-,)4U
lâ (tn
I9.71+t
lc'7t,t.¿- ' I -t+
lo al,t,+/, ð ¡ \ft

)-9 .7 4Le
)f I r,d
,v I . !'Èv

a'-1 I | ¡{/_ ,' , !,+ ::)) r.Ò^
r_ri_ *,JùV

2tç.68L
') ), ÁAn.. t ó v!,v

i7 .A2A
2Å 1l.Q+v ¿ ¡r+u

3? "oa
3\v"552
^- ì | .{tl "LLrô/¡ /¿y,oIo
?7 "LLþE
2t, .68A
L9 .7 Lt+
I e -1.al+z ê / +v
l1 nt,!.
4 . o / af ri"

L5,ALz
L).a57

'-\'-1 I ) ,]/,/ o¿Yv
a I r f 

^)'y " ./ J-
l¡ aF^
/'Y ó / /'"
at

"/Llo /)+
a I T -^
)a ø ) -'4
1' T r^
)+ è / )4/- //v^tñ¡Y- 6UIL/

+!t ",1+?-l+ìt ôr1
J, õvL!

1. l, ( <t
-t'È ø - )4
1ô r.\4
) , ê \'a!t

.1t
)\1 Ft l1

.'-t ¡ri¡l

a t - -^
/ 

L, þ / ¿: L

/4 /)\.) I I h,- j a.)LV



tll

Iåi_leye_li_roî_Gqe r__iÍ51 5_l flgrl-.rsil )

lpeomhcr" )? I clÉ,*,iv
ln'
l. tr" rr st sampl e s

,?7 "CzA)t. ÁÊn¡!_r Þ,Júv

)a Ac¡!-,ovvv'lo a).i,L. 6 t+4'
I q (l ô_r¡ ø ./Lv
i Á 

^t.)4r, o v.l-4
I Ô -1 A
_\.ê /IV
',/- Al )_\- 3 vY/_

I Á Òt.)
!\, cvil-

L9 "7t+41A Õt )
!'J d !(l-4

18"00
I n 

^ñ/L(.¿,/O
1/ta =L,LI
I i Ãar'ì
Lr1 6 /VV

1Ê (lír
!S O,I\/

taken ar, l800h)
1,',7 nrn
) I èvLv
a | ,- T^1/, I \ /
J're )/*

3 Lr. 552î,
\,,\r,,/'r e / / -lrl .jt I

--' 
¿ f Y?1+'r^^

!(J ò lL/\/

-l 
^ô^¿ij. " UCU

11 Õa),:r'Þvt,-
-l 1 ônn!_.' ò vvv

I A 
^t.')!\/ o v(j-!

LJ í ,/ ( +

--¿ a ./ I.?
i ? F..t)t-,."1t*
ì al al a\ro.;Lu
I 1 ^ /L

-/ 
a / í -?

I ? tr'¡t.¿) I ./ ( +
I I tr- lt_,.,¡l*

ô ð-l

-'.¿ l+
'l () -7 1. i.
-,' Þ í +^+
L9 "741+11, q\,
/-'n /2'-

37 "O2A1,7 n ?,1
-J I þ e;,J
a I F -^
)+È J)v
ar-, L 

^<l "L+v?'7 1,)ô
/ I Ò v 4v

'1 /, a \ /
/È\'q r'/È
a ) r-^
-).Þ-.)f,
al1/, \ 5 /
)-lø./-/t-

^, 
a /,r-^
lnh{l/-^, lvuv

I 11 ('ï rìLt. ú )Lv
r ¡! ?-r /ì
-LÕ " ; r'";
I C (l l-ì+v Õ /¿vì^i.a l{tl4!/ û 2/+v

fii.5fo/ ^^.,j¿;- . Of U
a4 ì i ra
r ,, 3Iq-J
I ( ql tr_\'/4'|4v

-- I | .|( | " 
t-L¡ö

?íl Ê'<n
/ v a ç lv
a I - r4
/aø///É-

?7 "I-LB2Q nrl
2tt "a7a)'7 Atr:t- [ .v I v

/¡ /./w -, I rì
-/ rvLv/-. /
¿)r 'o ro.]Q AI A
-n aó^/_t)")a¿
25.AA
1.7 a,n
-- r r .lt/"LL¡Õ
-- ì , .i
/_ ( ..i_+a
a¡1 ì 

' 
.l¿i.I+Õ

2lr " ó80
io 1),t,
L/ . | 4lLþ

1 a a).t.*.6 |+\'

L' " )LL

^ât^ / \t,/ \' o * /+
tv+. LrZL,
lri .I90
-/'r.. )*
-ì a ,-î I/-/) âUL+
)C'"a>Ltr
t-^
1l i ^\-il,
lv 6 , /'l

?C A:It-, .vLJ

!'1,- "t;2)+
l- l .|.1

/, ,n ¡\/ / étvç
.a\ tr-!.Ì
'/ '| 

4.f\J9

': - a1^
) | ov¡-v

i1¡.:'ch 22 (FirsI samples raken at IgCOh)
10 /. AA
-) / ê 4rev
4,7 Õ2 

^/ I *e+v

?'7 
^)1,) í c\)4v

1,f ô2a2 t .v+e
2,4 

^)t,) l .v/-v

?O ÁINt-¿ ¿vLv

2'1 a.)^
): .w¡-J
ary 

^^^) i Òe+v

44. LÞ2Lt
atJv\/,
/v è / ,+

2 . $ ar L

^^ / ¡ /.'\t nlt

^^ / - //v Õt^,-/ ú \- -LU

44. !+?Lç

)7 .C?,a

37 "A?A
37 "Aza
37 "A2A
i./, \ \ |/ 'r . / ) L

1^ ¡ á.11V /, \^./ - +Yvv
I | ¡ ari,_Li " t+t+
4-Lr " 2Ì_,,1y
aÕ 

'ôó/ / ø*ev

37 ^c?a?o /, c"
/ - c';t- ç'
(a aì^tr, . /L,U
- \) " ,','+
ut " !+21,,

ir1| 
" +2!',

L+Ì+ " l+2.+

-te rõ/1
1ö4)ù¿
1a 

^õ,)<,"UÕ+
^a\ - 

^^'f. 1^ /

-/ -,'- i " io>
lo "7! 1*.' Þ / -f+

n/ -¡_,t . lÕ)
al {\/
/ "? ó -/ ) 4
. F, Çl /
1d' 

^-l)'0 ' I )rt
-l Ò t n.\"1r'
/ - a 'f\-,

)-,".::+
r \, þ t, ),1

)\rõ / )4
| - 1 á^
.'7 o 1...v
I a 1 -AI-;-; " IÒU

1 /, ^ ^ /
/'rd / 2'-
2 ), Áç¡/_Lfov\-v

Ãr1 l ô't)va+>L
1'7 îrl
- - r^ ^\ <r I/ / õ ./t v

++ " i+?,!,,
1,a n'l
1 I 

^ -ì
-t 

.l ã v J L

)4"/-Y4
,\ - /

), úv_Lv

)e At l.!7 o \?iv

),'."N:t¡
? q 1JA) - ê | -v
a.l ..T-,í.", . _r 5,
a - -^l:,) , ( (o



/ñóI H I rqï
\ l *l vv

?t c"n
)Lavlv

¿c"ol
I(.\iU
/ | ./\
^a ñ r^
/ I 7 \l l*L . ¡ , v

ö"¿)
r* ôn
l'l 2q

'i'l ?n
l1 1l

I t, )<

. I naaaL \a u \-/;?ULrll /

? I Ârìn
/ L e lvv

? n i'ìfì
)vevv

?a nn,vúwV

?,7 .OO
11, /\.l
, \J Ð U\J

/ \L
-,/1ÉL-)v)'7 nÕ{t'6vv
¡ ì 

^ 
F^

lt I ) Èl I
YaôÊ/rv
, I ,a -^t. | / \ l
-!¿ r * )v

+s "7 5A
l, l Ãqn
aL ó / tv
t ò --LyÕ"/)
1 ¡ - rA
J ) n L- -vr I rr
ri\ ø / -/
(,5 

" 00

1,1 ( Ãn
a- n / /v--
) ; " /vv
/,'l ) tr,3
+të-/v

37 .5ao
/. 1 )trALIL. L /V
1,ì r 

^) [ o /vv

4a " 5CA
r,c " 500
). tr tlô

))cL)v

¿Ì_5.C0
).tr ôA

¿' { . tvv

U_à

^aA+L 6 )va.^/ ^4).ton
Itra(a

\)Ð2'vv| - ¡/ ¡;r¡)")OU
t, tr C /¡rì
<"1 ?ô ri
/^è tv)(6 1 r,)
)/øL/+

?) c rìn
a/ / --3c . ô41
.rir . a-04
/R tl/&r. . *rl:

¿ ) o ) ¿-)-

I t ?')'l
) /_ z ) LL

. I -^ --.ii)i1 LeVeIS IOr'.ìOat ::):L

Jrrne 22, L9'7þ

)1- "c )
I,Q ÔN

49-CC

1+g .00

+c"/)

L+5 'CA

tvL.25
/ t. < / ,\
È'? a ) t /
-i a--
t_Èi ê ) I /

^^,-'^l - ^ r.-1.^*

l a 
^rL) ê L )

I ( 1qL/o | /
a, òr<4' ". )'ì rì r\rì
,v6vv'ìn nrl
)'r 6 vv

?n ôn
,V.çv
1( )tr,)/t+)
-t aryT
,--1") I J
^r 

ant/tt 1 / a*-r - ) I /
-ì - r^
-L ê L/v

^l 
nrA/ I / \¡ 

'*Lë | Jv

^t --r/ l, < / \
'._-(ã) I /
a¡ a4r
.-Ète) 

L

I f .^^
) L o lvv
a l -^^
)Lo/vv

Se nL smb,: r 22 L976 (Fl rs:, .ìår¡rl r3

1a 1l r
-/.) e)\)
-, / n/ A<- /-,x
)ve(ve

1) 1"7)
/*4LI¿_
')a Iryî
Jî-o¿-l+
?? 1.)1
) ) þ ) *L

)tr )a4
) r, )'j r\.

)3 "32L
^- 

raò
L¿ I é /t,e
.l1 a ll
r ) é 2 1- L

1? ?2'l)/ ø)-\
11 a 

^ì< )l
) ) o ) *L

? ? ? 
"l) - 

¿ ) *L

1.A t{^ç:
, -/ ¡ / t/t'

3 L ^L7a

taken et C9C0h)

lri 5 <tìJ-¿ 4 /Jv
<1 < i L,

-/).-/L-/
?2 AAô*>. ¡ / u v

)) ccô*" . ) / v

11 ôda
JL., -v

^ - ^-.+¿).¿(Ò
-n1|d4.,/ ")+0
-a ^-ì/\ / / |

-,.-tLa a ì õô
)1.L/¿¡/^tt | {ñ {J¿./",/
-Ala \v // -. /,'¡¡/¡+t . )De^/^t, I th l

a+ É t v )
1a a at
//./-L

)) caa
'-4. 2 | v

/, r tÁ"Ì+LÞ)vL
? Á -tl^, c
)vè t\r//

)) CQN
1l l tal

/ / . ) 
-v

4l- " I /+0
1l '7 A';
)v o lve

4r"i40
aa aì -
// è)L¿1
a f anr{/.),t/ö
32 "L7A1" ))<
)--ç)4)

/ A^
¿Q "Ct-_)
2i.?-70,-/ ¡rL)"you
)2 r)Ên

'l a I 1-)4øL11
2 q )-te
1^ a 

^fJ '- 6 / .-L

)a Lc:C
a^
1/ '/l

/.- ß j *L

/,'6 J )-L

15.96a
^ 

f 
^/ ^1A l^t I

- 
\1 : | \)v

/"'.lL'J-

/.- õ ),"L

- r anò,:-)"lii)
//6J/L

1? l rO
/'- o ) ^-.
-f -^ -.'L i\
/Lolv/t

/ri"JC4



ll5

a a a -ì)<")<l
22 0.(a)+,- ø / 'v
a - a 

^A./'- ¿ ) Lv
a I t -ì
/ ) e ) -L-/ ^{ /-\ / h'l,)
/vi Ív)
r Á 'it\c,)v. lvvî-\/ rt/l
/".''-L
't Á '1'1 tr
J\¿ r ( | ,
a^\/ < /t
/ '- + ) 4L.¡l /1 .,+/-o "v 4c
^r ^nÀ¿),2/ó
a,l a 

^a)r")¿)_
a1̂/ < /t
¿ '-. ) 4!

?) ? ?t
/ '-. ) '-L¡ / / ^^{ /-, f-t /LJ

22 "990
_16.967
ìÁ a^a/\'ë lv,
1,Á n.
lì ¡/a+L")D¿
a 

^ ^ ^r) r- @ ) 4L
a^1-1\/ { \lz ', . J /L
| ì ¡/ e4l .JO)
33 "320
22'9ec
a a 

^.1^r./- ">öv
-a ^.{^/_1. ">C,l)2) orin*4 c J \)V

J 
' ' J LL

ô /ì 
^.J^ír ">ö\)

? l. .c-nn
/ \/ o 9v\/
), l- I Ar,
/uo/vv
?Á al-;Jv. tv¿-
rò ì ¡\ 

^)Ct"t)t-
^/^t, | { r, l+¿ê)e)

t - ¡/ ¡
¿L /ì o YOL'
a 1 1^ì)) ")¿La- 

^ 
-Ir\1< "> CV

a 1 a ^r) ) " ) ¿L
ì I 'ì ?t¿ / . J ÉL

? 1 1,)(\
/ / c j *'J

¿ì-I . J O+
') { 1.'7^l*/o) tv

Decen:ber 22 t-9'76 (First samples

a4
/,-.,)L_L

?? 1)1
/ / 6 ) *r-

1Ã tA.n)\). I vv
a/¡

irt 9nlìa / ø J ev

-- ^d^/ / ç^l lr¿*4/\Jv
aõ\/ < /l
¿ '- e J 4L
1a -¿lA1/- .Y öV
I 

^ ^/ 
|

4¿ " )O4
5Ê (OO
/v è r / ,
, r +/ ¡4r 'JOUa a 

^,â.14ñ ø ) tJv

1, ? ?OnJJø+,V

), q oÁt
\)Þ)vL
T\
/)-è lw)
aa ñ  -
..,!è Iv)

?Á çfdd
/vcç!u
11 

^ ^/1 1 < /f1
J / o ) -v

^t ^^.\/ /A._/ê',ív
ar 

^-.I
', - a a ! O

^-À¡--,4419
a.i ^ A,IÕ.Jö4
aa\ ( 11 ¡;v "oÒ t
3?- "32L
32 "32L
1î a 

^ì1/ a / |
/ -' e j ¿- L

a^\/ 1,21
/ ¡- 6 ) L-L

¡+! 
" )Òl+

1l ? ?l
¿-è/4L

)) cÉrô4Ê ¿ / !/V

/ ".4 J ÈL

i.aken :1t i3C0Ì: )

5ì ';-O E
/J-r tv,¿)
rè,)ö " )>Yql A-t <
/ * 4r/ | j/^-4l rì'r,

/--n ,'\
r'L4v | /
-d ì-^)ó " | ) I
rf\t | \ 2
/JøL¿/L
I t 

^/ 
/

¿f ) " 
yoc)
/a-)L"c/>

5l lt r,
/+Þ\J I J

J, I 1.At
\L a )\)ar
! r .\l,^L¡2 "jOtt1¡i nA;7

/vd iv9

? l¡ aAÊ/v o IveìÁ "r^^)\) s | \)v

l!i; nrl 
^ 

.) ,) 1Õ.J-l (First sanp't 3s ûaken åt iðCOh )

2 < )a'7',..*t i

^-/ \ / /t I

)) onn
Ì -, 111¿.,ç /-))
tt̂v \{ i
*. a //)

)a A,) .>
Çvrvua

19 " ,cCO
I d 1r\,rl). rV+
?2 Cdar-t- 4 ) \)v
'l rì ? /,'1J-v . ) 1-Lì^ ¡/'LJ," j-cL
--t ì a{ì// tal

1^ .4.-l:\r ¡ v!'_r
-. ^-/a) /\¿_2.-|\)

l1 -ì ?a,//1)r-v

1? ? ?1
t '- 6 ) É1

1ô a^F
/t,62¡--t
r ì ¡/'4r.JOO
3('"768,
Lvl-.364
I r n/ ¡/, lunt'a / è , \):

)6 "768
)6 "768
36 "768
2A.692
2?- "9F,0
Ç- ")6411 ? 

"r//.)LL

I 6 .0ó8
i'rL. L(,t+"

11 a ¿ìr
J J Ð ) -L
a - a 

^i
/ r- o -) 

;- -l¡/ '¡4) " you
/)6-¿))
rr ^a,4- | ..Uci
| - a/ ¡rr) . !CU
Çr) . CO/¡
^a ^-ó/.\
'-/.aalJ
1 ¡ aa I
'. ø /)J
l-t!-\t-Lt'. //)
1 /ì -a.
L,'e..))
'ì /ì¡v ^{ <^. a /i)ìô
llr\<<

l^
I rr ( -i <L- . /J,'/ ,\ ^t¡ | 

^-, 
,/-v øçt,)L

lî 1^)
ì 

^ 
r- it9' ll i

^/ a //)

l - Ti 
^tvL - ë /) J

)i ôQrl{I ð VLJU
l-t\r x { {-/ ê /-))
I - -^ ^f v a1{
-. 

| /J.)
în AÈ.>¡-v . u(ra
)^ É,*r,,I-V t UUU

/ / .,/ --L

?? l?t
/ + ¿ ¿ ¿,L

lr"0l4
- r ^^.1. /r,_ 

- 
! ., 1 v

2 tr, )aÅ
È / õ t- | \)



a1/r l_o

APPEIüDTX TT

Ì'lean 1 S"E.r',i_ of LH, l,-SH¡ PÌÌOGESTEROi,iE anci ESTROGEI,¡

ilalues fcr the r+ Animar-s During the Transition fr.om
Anestrus to 3reecing Activif y (oi- onseü of pubert-y)



it?
itì\r.H tl'13lmt I\ -{_¡/ ¡-rl /

n^ -- 1îùc:.V*') / | ,)l)'/¿s+/ I

Ò lrì
LóLO

'1 ì^
I.I\J

''ì lo1.+/

) f:'"+8v)

I n<¿6v¿2

a 1a\

^ ^r2 /^.,".e_)

I i,o
^6\/

) .1A
/- ù l\J

2"7a

. r\r1 ,\5
/4v)

f .1^I. JU

'I lrar"_)ö

1 1'): û -!

a F-i \<\ o -/)

1a -^L1,<<

a aì1 <l
J *JL

r"l0
I aa
14 4)

1 \/
-t-. ID

0 " l+9i

1 ,00

o "45

e) on

U.JÕ

Ô 1^

n,q?

w ç+>

ì rì

n (.çl

0.8ó

o Ác

n t,l,

0"10

-l l.)

N ?/l

v.<<

ô ??

r"4l-

C.8O

0"50

ô Êoz
voe/ [

l"12
n l,tvaJ+

/a 1ryv^) |

o'l'"c

o"i9

0 " lo9i

a " 
j''i',

C " 1rr,.

a.Lg

a rl
v o )L¡

L "96
I ç'al

ra-l <.(

ì rd
I"IÕ

l nc

v"Y¿.

u"Õl+

t

"l-

+

+

+

+

+

--

:

ì-

:

+

+

+

-t

+

t'

-ts

:
j

:

1

I
J,

:
+

'ì-

-:

i
I
:.

:

:
JT

1

lt

4.7+

0.08

0.11_

n)1

0"90

o'4c

c"l0

O-IC

0.09

\J ÞUÖ

c"l_i

c"t2

0.1_0

ô l?

ll'r1'J.)+

1"02

- arl

v " 
L+2.

v'4)

n 1A

''.r>



l_raj

I_qH (nglnr )

Tl^-- a- ad 1¡uó.'t-) / jÕ "cy
-/\^ ) \
2vÉL)

, ^ ^.ìr¡-U .r.Jö

Árr 1lrv.)+

Áa 1<e) . I )

qA d¡
-/v c UV

?l ñn)¿ "v I

:6 Ê.t
¿" 1e I

I f 
^^,, \ j)1

),'1 qn
- i 6 )v

Iat '1 .LLw o L.

alt iô
v+a) I

-/\ / \n
/ I è 2v

tr,^ ?O
lv a ) )

Aç, n*v).vÇ

tr,a Á.(
/ i ø rv

"{? r1_ // . v

OÁ )Q/ v ..,v

n- -//).14

l1 {
"/ 4

f a /,'Òl rlaì

:

:

I
+

f-

+

":

j

:

:
+

?

:

I
+

+

-:
1

i

+

i
:
l-

:

ï.

:.

1

1

:

+

:
+

+

:

:
+

? r,)"t4

o" /o

/, 1/ì
\ ê ,/v

1t Ql1lø/L

ô<̂v,/¿

lu @ +1,,/

I r^tt 
^ 

/
a c ){

lô )-/

'Ltç"55

12 ).7

)Õ i.7

o^a

,q <ô

L)".(

ln 1'7

)1 '71

ì.+ 1-rc"')

1-r/,

I rl dr

-rl ì Ja,t/
/ | ¿ L\-

-, ^T¡ty"/-)

¿-i^ / /
^ 

< nrlJ ) à v9

rya r-
I)c2l

47.LL

A's (,"r
v<o)v

ò r ènü)"Õ/

i,c ? a,vr_û)\J

¡ - ^:

a - ^(l1_l v¡
//êjt

tr,2 (

{l A-t.'4n\J i

1- ó^) i "a:'J

')-/ a ry
*t @i !

At 1^\/¡ o / U

I Á* n

a -a nlt/L"/o

(-- ð,-

Lvl+ "L?

Ll )<
Y+J/-2

Ì,C "\6

^ 
ôa

./ o /)

/ --o"t)
r\ /^Ò.oy

?1 a'7

n tìlvoV!

l1 )'7

r0"14
I ri 

^^IO "UI

)^a

lc ôo

i'.UO

? .f^| .öu

¿"..o¿

¡l i ^

i n ¡L+w.)u

I Õ 1\'7



ìrq

Pz og.e sLj¿r-ons (nein\)

Dav -37 u.J()

rì ^,4\-I " UÕ

0. t0
fl )'7

0.2c

n r?

u"¿c

\, " r./y

a"38

a " 55

0"08

c. cg

^ 
a.|U," ¿3

0"14

A"Ll+

C./+L

0"+7

0"iB

0"11-

v4)>

c.+7

A t'-t'Q 6 L1.4

lô /,?

I /ì rll

.lll :1(

'l¡^ rrlj_ur'o

rv o ¡iu

.a lo

Q 1,t

*ewLP

ì r^

1 )1.

I"IO

a t^'

,+.!O

Á 1)

-f

-tr

fþ

"t

+

+

1'

l-

ï

-f

:

i
+

T

+

+

j

':
'r

v"al

I ll

u"Õ¿

a A"t

oQ)

'ì i1

rl Al

v o vll-

v":+<

Ii Li,

'l arL 'V)

I <¡r

vÈ+>

tl 2a

v"1)



120

Est,ro.gen (pg /nL)

lÊ "7a+v ¿ / /

'le n1L/ rv)

lQ'ril¡!, c IV

2f lalÊ., . 4v

t/¿¿"+C

ì q '7()4/ e I v

11, 2A
-'i 

t 4 /

a/ 
^ 

/¿4")a
ìñ /A| / nx4í vvv

?) QO

1¿. lO

1^ /^

.>l-.r,*O

24. ll'--/ " L+

1,4 ? i

-! | |.Lt .44

)') nt

')) ) tr.

r'lo

/, cn

r ^d,

i ù.i

r"Õi

"7 tli "+4'

] 1a

.7 A'>

/-"öí
I ì-

a.\
-i-.-). J ) +

1l - T
LLer\,' -e

f .' -^!:)"11 +

L8.39 L

t-9 "2\ :
)1 rlnÊttruv t

l- 5.99 i
-:1 l1)-+ ê r+) -.{-

I 1 .a1r '-!/ ¿

I 
^ ^è,:ç. yÕ +

.,/¿O" ly +

ì al t^r,:",:j +

a/¿o,)l ¡"

-l R (l{
.:-\) ø JQ

, - /^rJ.DÒ +

36 ,7Lc ;
i) a.7):'ovl r

1/
i_o .IJ +

1- r^.Li "LJ +

27 "ag :
,a-1.LI ,"

1:

+

i
1

+

:
7

1

a

+

+

n:

:

:
*'.

+

\ 12

ì ô.,
J. * CÒ

) .]+L

? o/,

r . o¿,

I ll-r

).+o

( lô

/ <l

| .J-+"31

1. Al

? nr

I la

( Q/,

I ?lL")4



'l 
^i| /l

APFEiiDiX rli

GonadoLrcpin and or¡a.ian i-ìornone concenti.ations Du:in'
Consecutive IsÞ-ous C;rcl:s



| //

,4 Âa.¡

1 
^^ 

/
L.4)v

'l (o(
-o,/./ )

a 
^ 

r/
I v alrL þ / )V

n t1dv4+19

/t f,,n¡vcLJ /\J

ô Átt.v r vry

^ 
a^nv.lvl

^ -^/Q"))A

0. 540

{l I:1..
v o ,pf 4

n .Qt'ì

n 12.1

v"+>)

a ?rô

n ¡Òc

fì )'79.

lì f rôr-)+:

I lÁ,n

Li-l Leveis lo:' lica: 14si ï.:

I ¡¡.r ^I,ÕIU

I nn"r ó vv I

Ô 1.1.a'-e2.+2,

ô at aw þí+v
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