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OPSAMMING.. PLASMA PROGITSTEROONPI: ILE BY LAKTITRI INDE OOIE NA OVULASI I  AS GEVOLG VAN HORMOON-

TO t:D IENING G t lD U R I:NDl D lE N IE-TE[.LSLISOEN

Bronstigheid, ovulasie en pe rifcrere plasma-progesteroonkonsentrasies is bepaal by 58 lakterende Surd-Afrikaanse Vleismenno-ooie wat

verski l lcrrd nt t : t  progestogeen, dragt ige merr ieserum (DMS),  prostaglandien en gonadotrof iese vrystel l ingshormoon (GnVt l )  behandel  is .

Die ooie is by 2postpartumD-ltcrvaUegedurendedrenre-teelsesoen behandel.Ovulasre wat by 46 ooie plaasgevind het, het geen betekenis-

volle variasie tussen die 6 hcrmoonbehandehngs getoon nre. Slegs 7 oore wat beide progestogeen en DMS onWang het, is bronstig gevind.

By hierdie behandeling het die plasmaprogesteroonpeile ooreengestem met did wat vir spontane estruskringlope by nie.lakterende ooie

gerapportee r Ls. Ooie wat progcstogeen tussen 2 gespasicerde inspuittngs van DMS ontvang het, het 'n normale duurte, maar 'n verlaagde

piekkonsentrasre (1,40 ng/ml)  van progcsteroonproduksie getoon.  'n 
Hoe persentasie van die ooie wal  met DMS al leen 60%)ot  GnVH

alleen {10/ry behandel rs, het subnormale piekkonsentrasies en verkorte penodes van verhoogde plasmaprogesteroon gehad. Hierdie

subnormale progesteroonprodukse is nie teegewerk deur inspuiting van DMS tweemaal per dagvir l6 dae naGnVH nie. Prostaglandien

hct klaarblyklik geen luteohtiesc effek gehad by sekere ooie waar funksionale corpora lutea a.g.v. DMS toediening verkry is nie. Daar was

geen beduidende verskil le wat betref bronstigheid, ovulasie of progesteroonproduksie tussen ooie wat of 22 of 35 dae na partus behandel

Ls nie.

SUMMARY:

Oestrus, ovulation and perrpheral plasma progesterone concentrations were recorded in 58lactating South African Mutton Merino ewes

treated variously with progestagen, pregxant mare serum gonadotrophin (PMSG), prostaglandin and gonodotrophin releasing hormone

(GnRH) at 2 post partum intervals (22 ar 35 days post partum) during the non-breeding season.

Ovulation was induced in 46%ewes. wrth no sigrrif icant variation between 6 different hormone treatments. Only 7 ewes (78%1, atl

treated with progestagen and PMSG, werc detected in oestrus.

Plasrna progesterone levcls in ewes treated with progestagen and PMS were srmilar to those reported for spontaneous oesttous cycles in

non-lactating ewes. !.wes treatcd witlr progestagen between 2 spaced injections of PMSG showed a normal duration of progesteron

product ion,  but  reduced peak concentrat ion.  v iz.  (1,40 ng/rn l ) .  A high proport ion of  ewes t reated wi th PMSG alone (60%) or  GnRH

alone (?0% ) showed subnornral  peak progesterone concentrat ions and shortened per iods of  e levated plasma proeesterone.  This subnormal

progesterone product ion u 'as not  counteracted by twice-dai ly  in lect ions of  PMSG for  l6 days af ter  ( lnRl{  in ject ion.  Prostaglandin

appeared to have no lutcolytic effect in some ewes in which functional corpora lutea had been induced by PMSG injection.

There were no significant drfferences in oestrus, ovulation or progesterone production between ewes treated 22 and 35 days post partum.

Wren ewes lamb in  spr ing they usual ly  comnrence sexual

act iv i ty '  a t  a  la ter  s tage post -par tum than where lambing
( ) c e u r s  i n  a u l u m n  ( v a n  N i e k e r k  &  M u l d e r ,  1 9 6 5 )  a n d

a t temp ts  t o  i nduce  reb reed ing  i n  i ac ta t i ng  cv ies  sho r t l y

a f t e r  pa r tu r i t i on  du r i n i , ,  t he  non -b reed ing  season  have
genera l ly  been unsuccessfu l .  Ovula t ion and oest rus rnay be

induced  by  t r ea tn ren t  w i t h  p r c rges tagen  and  p regna r t t  n ra r t :

se run l  gonado t roph in  (PMSG) .  bu t  i r npa i red  t - e r t t l i za t ro i l

(Dawc  &  F l c t che r ,  1976 )  and  e rnb ryo  su rv i va l  (Cogn rc ,

Hernandcz-  l la r re  to  & Saur t tande.  I  975 )  resu l t  in  poc l r

concep t i on  ra t r ' s  un t i l  7  o r  8  wceks  pos t  pa r tu I I r .

Although the causes of early post partum reproductive
failure have not been clearly defined, several instances
of hormonal imbalance have been reported. Luteinizing
hormone (LH) release after treatment with progestagen
and PMSG is lower in lactating than in non-lactating
ewes (Pelletier, 1976). Prolactin is released in response
to tJre suckling stimulus (I-amming, Moseley & McNeilly,
1972), and this may inhibit LH releasing hormone (Louw,
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Ushman, Botha, Arangie, Poultney & Gunter, 1976).
Progesterone production, too, may be impaired, though
the evidence is based on visually abnormal corpora
lutea (Restal l .  Kear ins,  Hurdegen & Carberry,  1978)
rather than on measured progesterone production.
C<tgnie et al. 1975) reported that progesterone levels in
pregnant ewes were higher I 0 - l4 days after ovulation in
lactat ing than in non- lactat ing ewes, but progesterone
productitrn following ovulation induced by early post
partunr treatrnent wtih progestagen and PMSG has
otherwise not been noted.

The experiment reported here was designed to evaluate
luteal function in lactating ewes following ovulation
incluced hy var ious t reatments wi th progestagen, PMSG,
prostagJandin and gonadotrophin releasing honnone at
2 intervals after parturit ion. Particular attention was
focussed on the possibil i ty that PMSG treatment nright
induce inadequate luteal function such as has been
<lbserved where GnRH was used in attempts to initate
breeding (Haresign, Foster, Haynes. Crighton & l^anrming,
1975' ,Haresign & lamming, 1978).

Material and Methods

Animals

Sixty lacl l t ing South Afr ican Mutton Merino ewes of
rnixed ages were selected on the basis of  t ime of  lambing.
Tlr i r ty ewes lambed between I  I  and l9 September and
-10 between 17 September and 3 October 19713, so that
they were on average 35 days and 22 days post partunr
respectively when ovulation was induced by hormone
treatment on l8 October" The ewes cont inued to sr ickle
their lambs and were maintained as a single flock through-
out the durat ion of  the exper iment.

Trr:atments

F.wcs in each t ime-<l f - la lnbing group were al lot ted at
randorn to 6 t reatment groups each of  5 ewes:

Group ( i ) :
PROG / PMSG _- Intravaginal sponges impregnated with
60 mg of  synthet ic progestagen ("Repromap".  Upjohn)
were inserted f<-rr an 8-ciay period beginning on l0
Octrrber,  A s ingle intramuscular in ject ion of  600 iu
PMSG was adnr in istered when the sponges were rv i th-
drawn orr  l8 October.

Group ( i i ) :
PMSG /  PROG / PMSG "Repromap" sponges were
inserted for an 8-day per iod beginning on l0 October.
Two intrarnuscular injections each of 600 iu PMSG were
administered, the first wlren sponges were inserted and
the second when sponges wcre wi thdrawn on I  8 October.

Group ( i i i ) :
PMSG I PG I PMSG - A single intramuscular injection
of 600 iu PMSG was administered on l0 October. On
l8 October,  a s ingle intramuscular in ject ion of  125 pg
of synthet ic prostaglandin ("Estrumate",  I .C. l . )  was
administered, lollowed immediately b"y a second intra-
muscular in ject ion of  600 iu PMSG"

Group (iv):
PMSG A single intramuscular injection of 600 iu
PMSG was administered on l8 October.

Group (v ) :
CnRH Three intrzunuscular injections of synthetic
gonadotrophin releasing hormone (GnRH - "Cystorelin",
Abbott), each of 25 i lg and spaced at i ,5 hr intervals,
were administered on l8 October.

Group (v i ) :
GnttH /  PMSG GnRH was admrnistered as 3 intra-
muscular in ject ions,  each of  25 t r rg spaced at  I  ,5 hr
int t ' rvals,  on l8 October.  Two intramuscular in ject ions
each of 30 iu PMSG were administered at 0800 hr and
1600 hr each day for l6 days between l9 October and
3 November inclusive.

Ohsen:atioru

Frve enl  i re rams f i t ted wi t l r  l rarnesses and marking
iravr)ns were put wi th the ewes on l9 October.  Ewes
detectetl in oestrus were recorded and the ranrs rcmoved
on 25  October .

The ovaries of ewes which were not cietecteci in oestrus
were examined for evidence of  recent r ;vuiat ion hy
mid-ventral  laparotomy between 25 and 27 f lctober.
Corpora lutea which were small or pale in coklur were
part icular ly noted.

Blood was taken from the jugular veir i  of  a l l  arr imals on
O c t o b e r  1 8 ,  ) 4 , 2 6 , 2 8  a n d  3 0 ,  a n d  o r r  N o v e r n b e r  1 , 3
iirtd 7 . Plasma was separated t)) ' centrifugation and
stored at 4oC until required l irr prog{3Stcroite assay.
Progesterone was assayed bv t l r t :  method t t f  [ ]utcher,
Col l ins & Fugo (1974).  The intcr-assav ctref f ic ient  of
var iat i r>n was 1 6,05%.

Results

Results were taken from 58 ewes. One ewe frorn the
PROG / PN4SG (Group (i)) treatment lost its progestagen
sponge ancl one ewe from the PMSG treatment (Group
( iv))  d ied dur ing the exper iment.

I lesul ts f rorn ewes treated l2 and 35 days post partum,
pooleci over hclnrrone trt:atments, are summarised in
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N u m b e r  o l ' c u c s

l ' -u 'es  de lcc led  rn  oe \ t ru \

[ : *  es  wr th  co rpo ra  lu l ca*

M c a n  o v u l a t i o n  r a l e *

Proges le rone  p roduc l l on*  .  -

"Nonc"  :

num bcr o l '  e wcs

p c a k  p r o g e s t c r o n e  { n g l m l  a S l : )

"Norntal"  :

number  o f  cu  cs

pcak  p roges te rone  (ng /m l  J  SL)

"Shor t "  :

number of  eu'es

peak  p rogers tc ronc  (ng /m l  tS l : )

" l . - a r l y " :

num ber  o l '  cu  e  s

peak  p roges te rone  (ng /m l  t  SE)

Table I

EJJ'ects of post-partum interval on oestrus, ovukttion
and plasma proges tero ne

Mean pos t -pa r lu ln  i n te rva l

{days  t  S I ' , 1

223 !O31 34 ,6  t  0 ,6  r

"Normal" (plasma progesterone increased and remained
at an elevated level  ( i .e.  above basal)  through to day l6
af ter  PMSG or GnRH inject ion),  and

"Short" (Plasma progesterone increased, but did not
remain at an elevated level through to day 16 after
PMSG or GnRH inject ion,  and

"Early" (plasma progesterone was elevated at the time
of the second PMSG injection, but decreased to the basal
level  by day 12 and remained at  th is level  for  at  least
6  days) .

These patterns of  progesterone product ion,  their  d istr ibu-
tion among the 6 hormone treatment groups, and peak
progesterone concentrations (the highest plasma con-
centration recorded during tl ie 20 day period, usually on
days l0 or l2\, are presented in Table 2 and Fig. l.

Eleven ewes, distributed without significant difference
among all hormone treatments, showed the "None"
pattern of progesterone production. Except for one ewe
from Group I whicli exhibited oestrus and was thus not
examined for evidence of ovulation these were all ewes
which at laparotomy had shown no evidence of recent
ovulation.

Some ewes in all treatment groups showed the "Normal"
pattern of progesterone production, but the incidence
was significantly higher (P < 0,05) in PROG / PMSG,
PMSG / PROG i PMSG and PMSC I PG I PMSG treat-
ments (72 percent) than in the other 3 treatment groups
(21 percent). Peak progesterone concentration among
ewes with the "Normal" pattern of production was
significantly lower in the PMSC / PROG / PMSG than in
other treatment $oups. Plasma progesterone remained
at a high level on day 20 in 5 ewes which otherwise
showed a "Nonnal" pattern of production (Fig. I ).
Three of these in the PROG / PMSG treatment group
had mated with entire rams. but one each from the
PMSG / PG / PMSG and PMSG groups had not been
detected in oestrus.

The "Short" pattern of progesterone production was
recorded only in the PMSG, GnRH and GnRH / PMSG
treatment groups, but the incidence in these 3 groups
was relatively high (77 percent of ewes which ovulated).
Within these treatment groups "Short" patterns of
progesterone production also had lower mean peak
progesterone concentrations than "Normal" patterns
( 1 , 8  v s  2 9 5  n g l m l , t  :  3 , 7 1 ,  d f  :  2 0 , P  < 0 , 0 1 ) .

Only 9 ewes had corpora lutea which were subjectively
assessed as small or pale. Three of these had "Nomral"
patterns of progesterone production, but low peak
levels, and the other 6 showed "Short" or "Early"
patterns of progesterone production. However, l8 other
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l 9

1 . 4 1

3 0

4

l 9

1 . 5 3

6

0.64 t  0 .06

t 2

2 , 2 7  t  0 . 3 1

8

t . 8 9  + 0 . 1 7

2

2 , 0 6  + 0 . 2 1

5

0 ,62  t  0 ,07

l 5

2,44 + 0 ,26

9

r , 7 2  t 0 , l s

I

2 ,34

* Excluding the PROG / PMS treatment, in which
ovulation was not recorded

t Defined in the text

Table 1 . Post partum interval had no significant effect
on oestrus, ovulation tir plasnra prclgesterone levels, and
there were no signi f icant interact ions between post
partum interval and horrnone treatment. Therefure,
results from ewes treated 22 and 35 days post partum
have been pooled for subsequent presentation.

The effects of different hormone treatments on oestrus
and owlation are summarised in Table 2. Seven of 9
I 'ROC /  PMS( ;  ewes were  de tec ted  in  oes t rus  and one o l
the other 2 showed evidence of recent ovulatlon at
laparotomy. None of  the 49 ewes in the other t reatment
groups were detected in oestrus, though 38 ovulated.
There were no signi f icant di f ferences between treatments
in the number of  ewes ovulat inc or mean ovulat iorr  rate.

Four different patterns of progesterone prclduction were
recorded during the 20 day period following PMSG or
GnRtl  in ject ion on l8 October.  These were def ined as:
"None" (Plasma progesterone did not increase signi f i -
can t lv  above the  basa l  leve l  o f  less  than 1 ,0  ng /nr l ) .
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Days after induction of ovulation

Plasma progesterone profiles in ewes after owlation induction duing lactation llhere 2 iniections of PMS

were given the progesterone concentmtions refer to samples taken after the second PMS neatment only. The

numbers of ewes representedby each arve for "None"(o-o), "Normal (r-r,) "Short" (A-L) and "Early"

(o-o) pattems of plama progesterone ore prcsented in Table 2.

** Two ewes which showed elevated progesterone levels at the time ol'secorul PMSG iniection had "normal"

pat terns sub seq uen tl y.
* Three ewes from PROG I PMSG one from PMSG I PG I PMSG, ad one from PMSG which showed

"normal" patterns of progesterone except that levels remained high on day 20.
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Table 2

EJfects of hormone treatment on oestrus,ovuhtion arul plasma progesterone

PROG/PMS PMS/PROG/  PMS/PG/

PMS PMS

TRTIATMF,NTS GNRH

PMS

GnRH/  PMS

Number of  ewes

l ' .wes delected tn oestrus

l rwes wi th corpora lutea

Mean ovulatron ratc-

Pro tcs te rone  p roduc t ion  :

"None"

num ber of  ewes

pcak  p roges te ron  (ng /m l  aS t . )

"Nomral" :

number of  ewes

peak progesterone (ng/ml t  SU)

"Shor t "

number of  ewcs

peak progesterone (nglrn l  t  Sl r )

" l ra  r l y  "

number of  ewes

peak progesteron (ng/ml tSl j )

I

0 ,56 0 . 5 1

8 7

2 , 6 2  1 0 , 3 5  1 , 4 0  1 0 , 2 3
6 4

2,68 t0 ,26 2,5  3  t  0 ,64

l 0

0

8 N S

I , 5 O  N S

2 N S

0 , 7 5  + 0 , 1 3  N S

r 0,00 r
3 ,94  0 ,05

7 N S

l , ' l  I  x0,24 Ns

9

N R

n*R

t 0

0

7

r  , 1 4

t 0

0

9

| . 44

I

0 . 7  2

9

0

7

I , 5 0

I

0.s0

t 0
0

r . 2 9

J

+ o,oz 0 ,74  t  0 ,1  2

I

3 , 3 2

4 6

2 , 0 5  + 0 , 1 6  1 . 7 5  t 0 , 1 2

00 a
J

2 , 1 5 1 0 . 1 5

NR : not recorded, NS : not significant

ewes with abnormal patterns of progesterone production
or low peak levels had corpora lutea of normal size
and colour.

Discussion

The 2 post partum intervals at which ewes were treated
in this experiment were both shorter than that at which
rebreeding in spring might be expected to be successful
(Hunter, 1968), and were selected to investigate changes
in the response to hormone therapy within this early
period. The fact that there were no significant differences
in any of the parameters recorded between ewes treated
22 md 35 days post partum suggests that there rnay be
a relatively abrupt rather than a gradual change to
normal reproductive function with increasing time post
partum. Although the objective was to investigate
changes in response, the post partuln stages were selected
so that the occurrence of spontaneous ovulations would
be minimal.  With greater numbers of  animals avai lable" i t
would be desirable to include a greater number of stages
so that the changes just prior to the normal onset of
oestrus and ovulation can be evaluated.

Although an untreated control group was considered
unnecessary under the circumstances of this experiment,
obviously spontaneous ovulations could have occurred.
However, the progesterone levels on day 0 provide
reasonable evidence for the conclusion that ovulations
did not take place prior to the initiation of hormonal
treatnlents.

Ewes treated with progestagen and PMSG showed the
typical response of lactating ewes treated early post
partum - a moderately high incidence of ovulation and
oestrus, but low conception. On the evidence of plasma
progesterone concentrations remaining elevated instead
of returning to basal levels on day 20, a maximum of
3 ewes from this treatment group may have conceived.
Eight of 9 ewes showed elevated plasma progesterone
concentrations, with a mean peak of 2,6 nglml, which
were maintained through day 16 after PMSG injection.
This is similar to progesterone production recorded by
Thorbum, Bassett & Smith (1969) for spontaneous
oestrous cycles in non-lactating ewes. Thus there was
no evidence fiom this experiment that impaired con-
ception following early post partum treatment with
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progestagen and PMSG was associatied with abnormal
lu tea l  func t ion .

lwo spaced doses of  PMSG wit l r  progestagen in hetween
(PMSG/PROG/PMSG) were  inc luded in  the  c rper in ren t
because of  prel iminary success with th is t re 'atrnent i r r
post  partum catt le (Lishman, unpubl ished).  Seven ewes
ovulated fol lowing the second PMSG inject ion.  but none
were detected in oestrus. Further. although corpora
lutea had a nornral l i f i :-span, peak progesterclne con-
oentrat ions were s igni f icant ly reduced (Fig.  1) .  l f  these
resul ts can be repeated then a study of  the rnechanis lns
involved could perhaps cast some light on the problem
of sub-norrnal  luteal  funct ion.

Treatment wi th prostaglandin and PMSG (PMSG lPGl
PMSG) was plannecl  on the basis that  the in i t ia l  PMSG
injection would induce ovulation and fi lnctional corpora
lutea, prostaglandin would cause rapid luteolysis.  and
the second PMSC inject ion would induce another ovula-
t ic ln.  However,  th is appeared to oocur in only 2 oi  the
l0 ewes. Five ewes had basal  p lasma proge sterone
concentrat ions at  the t ime of  prostaglandin in ject ion,
indicating that the first PMSG injection lrad failed to
induce ei ther ovulat ion or funct ional  corpora lutca,  and
there was thus no corpus luteunt to be inf luencei i  by
prostagiandin. T'he rernaining 3 ewes had elevated plasma
progesterone concentrat ions at  the t i rne of  prostaglandin
inject ion and progesterone levels remained elevated unt i l
day 12. This pattern was consistent wi th normal luteal
function following ovulation induced by the first PMSG
inject ion,  wi th no luteolyt ic ef fect  of  prostaglandin.
Previous reports on the use uf  prostaglandin in lactat ing
anoestrous ewes have not been noted, and i t  is  not  c lear
whether the fa i lure of  prostaglandin to induce lute<l lysis
was associated with lactation or some other factcrr. Since
2 of  these 3 ewes each had 2 corpora lutea, the dose of
prostaglandin (125 gg) rnay have been too low (Greyl ing
& van der  Westhuvsen.  1979) .

A high proportion of ewes treated with with PMSG or
GnRFI ovulated, but in most cases mean peak pro-
gesterone concentrat ions were subnomral ,  and elevated
progesterone levels were not maintained beyond l2 or
l4 days af ter  in ject ion.  This was sinr i lar  to responses to
GnRH recorded in non- lactat ing anoestrous ewes by
l l r resign et  a l .  (1975) and Haresign & I-anrrning (1q78).
Di f l 'erences in response to PMSG and GnRl l  were not
sigrrr f icant,  but  the GnRH treatment tended to induce a
higlrer incidence of  "Short"  pat terns of  progesterone
pruJuc t ion ,  and bo th  a  lower  peak  concent ra t ion  and
shorter durat ion of  e levated progesterone in thcse
"Shor t "  pa t te rns ,  than the  PMSG t rea tment .

Tw ice -da i l y  i i r l ec t i ons  o f  P l \ iS t ;  i i r r  l 6  da i r s  a l t e r  GnRI I

in jc 'c t ion had nr r  e i t 'ec t  on e i ther  the durat ion or  peak

concenl ra t ion o i 'e levated p lasma progesterone.  The dose
/" ) r  t requency ot '  in jc i : t ror r  o f '  PMSG ntay have been

insut l lc ier r t  to  have a lu teot rophic  e f t 'ec t .  A l ternat ive iy , .

subnonnai  lu tea l  lunct ion rnay '  havc b i - 'cn  pret le tern i ined

at ,  or  soon af ter .  ovu la t io i i  and not  sut r .yect  to  subsequent

i n f l uence  by  l u teo t roph in .  l t "  t h i r d  p { } r s i b i l i t y  l i c s  i n  t he
ev idence  o ! -  f ) enamur ,  Mar t i ne t  &  S l i o r t  ( 1973 )  t i r a t
pr<; lac t in  and LH are t ro th  necessary  lor  rna in tenance
of  t l re  ov inc corpus lu teunt .  anc l  t l r l t  LH by i tse l f  is

inef fec t ive.  S ince pro lact in  re leasc assocrated wi th

suck l ing c iec l ines bctwcen thc sccond and f l f th  rvceks

prr rs t  par f  u i ; .1  tMc t ' ,Je i l l1 , '  197 |  ) .  there may l iave Lreer i

in i ' . r f l . !c icnt  pv6 l lx r1  r r r  re leasc at  i l i c  post -  pa! " tur r r  in terva ls

c . f  t l r is  e  r ipcr i rncnt  to  induce a lu tcr . , t roph ic  e f fec t  w i t l i

in jec tcrJ  PMSC.

The phys i t : i r i  appearance o l 'cL) rp( ) r i i  l l : i i :a  d id  not  p1ey i t1*

a re l iah ie  ind icat iun o f  progester r )nc product ion.  A l l  0

cwr :s  wi t l i  abnonnal  corpora lu tea (srna l l  s ize or  pa lc

co lour)  showed e i ther  reduced peak progesterone con-

cent ra t ion or  shor tened durat ion o1 'progesterone produc-

t ic ln ,  but  t i r is  a lso appl ied to  a  fur ther  l8  ewes in  whrc t l

r rc  v i r15, .  abnr l rnra l i t ics  o f  corpora lu tca wcre recorded.

I n  sp r i r i g  t i r e  r esun rp t i on  o1 'oes t ro r r s  l c t i v i t y  i s  usua l l y
precrdder i  by  s i lent  ovu la t ion on L) l - lc  ur  rnure occas i ( )ns
p r i o r  t u  l l r r  t l r s t  ove r t  i ) es t rus (Hun tc r&  L i shman .  1967 ) .

i i r  l i r e  i r r cscn t  expe r i r nen t  t l r e  h i gh  i r r c i de  nce  o f  s i l en t
ovu l : t i t r r r r  ( 38  ou t  o f  49  ewes )  was  t h r s  a t  l eas t  pa r t l y

duc to  t i tc  t reatn tent  rcgnr ' res  appl i t : t l .  i lowt :vcr ,  in  t l ie

I  gruups rv l ie re  thc  ewes rer :e ivet i  2  r r r lcc t ic r is ,  t i l ' [ )MSG

at  ; tn  in tcrva l  o1 l6  dar , "s  oest rus s i r r ;u l i l  i r lve  l leen

observe, l  in  a t  ieast  s ( ] rn i :  o f  t l re  ewes.  i r " , r . r  accrg: ta l t le

exp lanat ion cou ld  bc l -ound a l thougi r  the p , ; i i r  l r r ic ; r l

ac t iv i t f  i r r  { , rL , i . rg ;  ( i i }  anc l  the f 'a i l r , r re  to  induce lu teo i r ,  i rs

a lno r i gs t  so rne  ewes  ( i r oup  ( i i i )  n raV  have  con t r i bu t c r . l  l i l

t he  res r r l t  t ' b t a i ncd .  l n  r ecen t  yea rs  s rg r i i f i can t  a r J rances

i ravc  necn  n rade  rn  t he  unde rs tand ing  , r f  t he  n rcc l r : i n i sn . r s

rnvo lved in  oest rus and ovu la t ion i r r  t l i c  cyc l ing ewe,  in

cont r ls t ,  n tany quest ions regarr l ,ng t i re  induct ion o f

ear ly  reconcept ion in  ewes wl r ic l r  i , i c td te  < lur rng the nr , rn-

brecd ing season rerna i r r  u i l i l [s , ,Ve lc i . ; ,  
' fhe 

t ind ings
repor ted hcre per l raps scn ' l r  t . rn l ,v  t r :  i r rg i t l ight  sonre o f
thr  ; r ; i11,1 t r r ls  invo ived.
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