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Abstract

Induction of estrus and avulation in 20 non-lactating anestrous ewes using 750 1. u. PMSG

(Group A : 10 ewes) or 15 mg PGF,. (Group B: 10 ewes) after a 9 days insertion of MAP (60

mg of 6-Methyl 17 Aceloxyprogesterone} intravaginal sponges was studied during the non

breeding season.

All of the 10 ewes and 4 out of the 10 ewes of Groups A and B, respectively, showed estrus

within 5 days after treatment.

Group A, whereas no ovulation was observed in the 4 laparotomized ewes of Group B.

Ovulation was observed in 4 out of 4 laparotomized ewes in

Non

-return. pregnancy and lambing rates and number of lambs per ewe were : Group A 809 (8,

10), 402, (4/710), 302 (37100 and 2.33 (including 3 dead lambs after hirth), Group B; 7h% (3/4),

25% (174), 259% (1/4) and 100,

In Group AL a peak ol plasma estradiol 17 g was observed on

the day before the incidence of estrus and plasma progesterone levels increased after ovula

tion.

exhibited estrus.

A similar estradiol 178 peak was observed in all 4 ewes of Group B, but no ewe

Underlying reasons were discussed.

It was concluded that treatment with MAP sponge and PMSG is more effective for

induction of estrus and ovulation in ewes during the anestrous season, and that multiple births

are also obtained by the use of PMSG after progestogen treatment.

Introduction

Induction of estrus and ovulation in the sheep
during the non hreeding season is a significant me-
thod to produce more lambs per vear. Many work
utilizing intravaginal
Mare

(PMSG) for this purpose (GORDON, 1958 0 WISHART,

ers have been progestogen

sponge and  Pregnant Serum Gonadoropin

1966 ; LASTER amd Glivp. 19740 CHRISTENSON,

1976 ; Frercner et al, 1980 ; LUNSTRA and CHRIS

FENSON, 1981a) However, the treatment of cwes
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with progestogen and PMSG during anestrous scason
results in reduced lambing responses (GORDON, 1963 ;
and EDGAR. 1966 ; Brits

1969).

ROBERTS et al., 1969 ;

RANKIN et al.,

Prostaglandin F,a (PGF.e) has heen widelyv used for
regression of corpus luteum Lo initiate a fertile estrus
1975 ; HARESIGN.

m cyveling ewes ((HTAaKE ¢ al,

1976 Fuktn and ROBERTS, 1977 HAresion  and

ACRITOPrOULOU, 1978), A combined treatment with a
short period administration (9 12 dav) of progestogen

and PGF.e thercafter has also been studied to im
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prove fertility at the first regulated estrus in cattle
(HEERSCHE et al., 1974 ; THIMONIER et al., 1975) and
in cycling ewes (LOUBSER and Van NIEKERK, 1981).
However, previous reports on the use of PGF.e in
anestrous ewes have nat heen noted.

In the present study, effect of progestogen intra-
vaginal sponge (MAP: 60 mg of 6 methvl 17 ace
toxyproggesterone) and subsequent PGF.e treatment
was compared with that of MAP sponge and sub-
sequent PMSG treatment in anestrous ewes for induc-
tion of estrus and ovulation.  Fertility following the

treatments was also investigated.

Materials and Methods

The present study was conducted between May
25th and July 18th, 1981, Five Corridale, 6 Suffolk and
4 Corridale x Suffolk non lactating ewes (University
Farm: 2, M Farm: 6 and H Farm © 12) were randoms-
ly divided into two groups (A and B) of 10 ewes each.
Identification was made by colour-branding of each
ewe.

All ewes were pretreated with MAP sponges for 9
days. The method of sponge insertion as described
by FUKUI and ROBERTS (1979) was followed. Im-
mediately after sponge removal, Group A ewes were
treated with a single intramuscular injection of 750 i.
u. PMSG in 1.0m/ of phosphate buffered saline,

KResults of inductinn of

Table 1.

estrus and ovulalion, and the subsequent fertilite fn ewes treg

while Group B ewes were treated with a single intra-
muscular injection of 1bmg PGF.e in 3m/{ of the
solution (Prostin Faa : Upjohn Co., U.S.AL.

The treated ewes were run with > mature rams
(University Farm: 1. M Farm:2 and 1 Farm: 2)
fitted with harness and crayons and were examined
for estrus twice daily (08: 00 and 17: 00 hrs) for a
period of 4 days after treatment. Ovulation was
examined bv laparotomy 8 day alter treatment in 4
ewes of each group.  The ewes were observed for non
-return Lo service by the harnessed rams hetween 16
and 21 davs after the first estrus.  Pregnancy diagno-
sis was carried out by an ultrasonic Doppler method
between 50 and 70 days after treatment and lambing
rates were also recorded.

Blood was collected from 4 ewes of each group (at
the University and M Farms) beginning from 17 days
before the progestogen sponge insertion until 20 days
after treatment.  The frequency of blood collection
was variable with 1-3 davs interval and the time of
Blood

20°C until mea-

sampling was between 10 a. m. and noon.
plasma was isolated and stored at
surement of estradiol 178 (E,) and progesterane (1)
concentrations by radioimmunoassay (RLA) following

the method of MAKING (1973).
Results

Resulte are summarized in Table 1. All of the 10

wed with MAT?

sponges and either TMSG ar PGy, during the non breeding season
. Niv il eines I - N Lot
N ool : YR b restnat i
[reatment New avulated/ L frerin /
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ewes in Group A and 4 out of the 10 ewes in Group B
showed estrus within 5 davs after (reatment.  There
was a significant difference on the proportion of
estrous ewes between the groups (I'< 0.005),  Ovula-
tion was observed in all of the 4 laparotomized ewes
of Group A with a total number of 11 ovulations (. e.
275/'ewe) including 2 ewes with 5 and 4 ovulation
sites, respectively.  On the other hand, ovulation was
not ohserved in the | laparatomized ewes af Group B,
The ovaries of those ewes contained a number of
small follicles sized 13 mm in diameter.

and

Non-return rates of Group A (30%: 8/10)

Group I3 (75% 3 1) were similar with no significant
difference.  The proportions of pregnant ewes were 4
aut of 10 and T out of 4 for Groups A and B, re
spectively,  Three ewes of Group A and one ewe of
Group B lambed with a gestation period range of
17 to 151 davs. The number of lambs per ewe were
233 and 1.00 for Groups A and B. respectivelv. In
Group A, one ewe lambed to quadruplets while an-

other Tambed to twins. However, 2 of the quad-
ruplets and one ol the twins died within a day after
hirth.

The hormonal patterns betore and after treatment
are shown in Fig. | and 2 for PMSG and PGF.a
injections after MADP sponge treatment, respectively.

The P level has been maintained at the basal line

before and during treatment in both groups, In 4
ewes of Group A, a peak of E. (7.7 129 ng/m/i) appea-
red on the day before the incidence of estrus. The

second E. peaks were also observed § or 6 days later
following the first peak in the ewes of U1 (126 pg)
m/land M 3 (129 pg/m/.

4.0 100 ng/m! alter ovulation in the 4 ewes which

The 1" levels increased to
was confirmed hy laparotomy.  However, I levels in
Jewes (M LM 2 and M 3 declined at the 20th day
The P

level of 171 was maintained at a high level (6.0 ng/

after treatment indicaling non conception.

mf) 20 davs atter treatment. and the ewe lambed
ruadruplets.

In Group B, a peak of plasma E. (10,0 12,9 pg/m/)
was also observed in the 4 ewes immediately belore

(M 3) or after treatment, although no ewe exhibiled

Yutaka FUKti ef. al

estrus.  Plasma P leyvels have been maintained at 0.04

L.a8 ng mi/ throughout the present study.
Discussion

The insertion périod of vaginal sponges is usnally

for 13 to 16 days as an almast same length as the
luteal phase of the ewe (ROBINSON, 1967 ; CUNNIN-
GrAan et al, 1980 However, lowered fertility has
been pointed out by the long period of progestogen

tratment.  (ROBINSON, 1968). The shart period (7 12
davs) of progestogen treatment has been investigated
in the sheep (ROBERTS and Binnoy, 1966 Fukcrand
ROBERTS. 1979,

In the present study, the treatment with a 9 davs
insertion ol MADP sponge followed hy PMSG injection
was successful for the induction of estrus and ovu-
lation in anestrous ewes during the non breeding
season. This corraborates with other reports (DAWE
al., 1971 ;

CHRISTENSON,

1969 . COOPER 1971 ; GORDON,
1481h).

lambing was observed only in 3 out of the 10 estrous

et al., ol

LUunstea  and However,
ewes which demonstrates that high embryonic morta-
The

number of pregnant ewes decreased from 8 non re

lity occurred during the early pregnancy period.

turned ewes at Day 16-21 to 4 ewes at Day 50 70 after
treatment.  Lowered fertility of estrous ewes treated
with progestogen and PMSG during anestrous season
1 due Lo imparied fertilization (DAWE and FLETCHER,
1976 LuxsTRA and CHRISTENSON, 19811) and ¢m-
bryanic martality (COGNIE et al.. 1975 LU NSTRA and
CHRISTENSON, 148 1h)

of

A reduction in semen quality

rams s a possible major factor aflfecting the
conception rale of ewes treated and mated during
anestrous season (LUNSTRA  and  CHRISTENSON.
14s1a), may explain the lowered lambing performan-
ce in the present studv, The two rams used al the M
Farm did not show a high libido due likely Lo their
vounger age than the other rams used at University
and 11 Farmes, and probably to seasonal influences.
Only rams with good quality of semen as well as a
high Tibido must be used to prevent lowered fertility
(FUKU1  and

especially anestrons

ROBERTS, 1981),

{ilH"‘[Iﬂ seasan
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PGF.& and it's synthetic analogues are very potent
luteolytic factors in cycling ewes. However, in
anestrous ewes, induction of estrus and ovulation is
not feasible by injection of PGF.a since PG e can-
not trigger LH release from the anterior pituitary
(CARLSON et al., 1973). In the present study, estrus
was induced in 4 out of the 10 ewes treated with MAD
sponge and PG, but no ovulation was observed in
the 4 laparotomized ewes. The fact that one of the 4
estrous ewes lambed, is difficult to explain.  Assume-
dly, one of 6 non laparotpmized ewes ovulated and
conceived.

The Plasma P was at basal level during the treat-
ment of MALD sponge which seems to be due to a
physinlogical process rather than to the availability of
the hormone from the sponge (SYMONS et al., 1974).
As shown in Fig. 2, a peak of E, (10.0-12.9 pg/m/{) in
plasma was observed within o days after PGF.a
treatment and had very similar concentrations and
patterns to those of estrons ewes treated with PMSG
[ollowing  progestogen  treatment (7.7-12.9 pg/mi).
Regardless of season, serum estradiol concentration
of 0.5 1.5 pe/m{ fails to induce an LH surge. while
estradiol concentrations greater than 1 pg/m! (GOOD
MAN and KARSCH, 1980) or with the range of 3 7 pg/
m/! (KARSCH et al., 1979} induce estrous hehavior and
produce an LH surge in ewes.  Furthermore. GODING
et al. (1969) reported that administration of E. induc-
ed LIT release in anestrous ewes.  As Lhe [, concent-
ration in the plasma of ewes treated with POGE.a
following the MAT sponge removal were higher than
4 pg/nid in the present study, it would be sufficient to
induce estrous behavior and a LI surge. However,
estrus was observed in anly 4 out of the 10 PGF.a
trealed ewes.  This may be explained by the report of
LAND et al. (1976) deseribing that estrogens may
become less effective in inducing a LH release in ewes
during anestrous season.  From the fact thal one ewe
treated with MAP sponge and PGF.a lambed, a LH
surge may have been induced and ovulated .

[for future works, LH  levels in the plasma
should be investigated.

Whether the 9 days progestogen pretreatment follo-

67

wed by PGF,e injection 1s more effective than MADP
sponge alone for induction of estrus and ovulation
during anestrous season, could be elucidated by fur-
ther detailed studies. It appears from the present
study that treatment with MADP sponge and PMS(G is
more effective for induction of estrus and ovulation in
anestrous ewes than treatment with MAP sponge and

PGF,e and that multiple births are obtained by the

[ormer lreatment.
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