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SYNCHRONI ZATI ON OF OESTRUS | N CATTLE, SHEEP AND GOATS
USI NG A PROSTAGLANDI N ANALOGUE

H  HEARNSHAW, B.J. RESTALL*, C D. NANCARROWM , and P.E. MATTNER+

Sunmmary

The prostagl andin anal ogue I Cl 79939 can induce |uteolysis and synchronize
oestrus in sheep, goats (effective dose 30 ug s/c) and cattle (effective dose 250
ug s/c) . Fertility following mating or insemination in the three species was
within acceptable limts. No gross failure of the reproductive system after
treatment with the anal ogue was experienced.

I I NTRODUCTI ON

Prostagl andin F2o (PGF2a) causes luteolysis in several species of aninals
including cattle and sheep. This has led to investigations with PGF2a as an agent
for the control of oestrus and ovulation in domestic animals (Inskeep 1973) and to
conparison of PGF2o and progestins as practical methods of synchronizing oestrus
in cattle (Smith 1973). This paper reports prelinmnary studies of the use of a
synthetic prostaglandin anal ogue (1 Cl .79939) in synchronizing oestrus and ovul a-
tion in sheep, cattle and goats.

Il. MATERI ALS AND METHCDS

Trials with sheep and goats were conducted at the NSW Department of Agricul-
ture Research Station, Condobolin during April and May, 1973 and those with cattle
at the Agricultural Research Station, Leeton, during May and July, 1973.

(a) Sheep

(i) Dose Response

Four groups of ten mature Merino ewes were injected i.m. wWith either 125,
62.5, 31.2 or 15.6 ug ICl 79939 in 0.5 M saline on Day 8 of the oestrous cycle.
Thereafter ewes were run continuously with harnessed vasectom sed rams (10% of ewe
flock) and were exam ned several tinmes daily for the occurrence of oestrus.

Raddl ed (oestrous) ewes were renoved soon after first marking and were returned
to the rans on the evening of the sane day. Ovarian examinations were carried out
5 days after oestrus on five ewes fromeach dose group. Raddle colours were
changed five days after oestrus and subsequent cycle |engths were recorded.

(ii) Fertility

One hundred and four Merino ewes at unknown stages of the cycle were injected
with 32 pg ICl 79939 (i.m. in 0.5 nm saline). Fourteen rans fitted wth marking
harnesses were placed with the ewes. On the ninth day after the injection, ewes
that had not been marked received a second injection of I1Cl 79939 at the sane dose
rate as used previously. The ewes were lambed under supervision in order to
detect any abnornalities or behaviour patterns.

(b) Coats

Ei ghteen feral does at unknown stages of the cycle, were injected i .m. wi th
either 32 ug (9 does) or 16 ng (9 does) ICl 79939 A buck, with harness and
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raddl e, was then placed with the does and markings recorded several times daily
for 3 days. Thereafter returns to service were checked daily.

(c) Cattle
(i) Dose Response

"Prior to the trial, heifers of nmixed breed had run continuously with a testos-
terone-treated steer fitted with a chin ball harness, and Kamar heat nount detec-
tors were used to assist in obtaining records of oestrus. In addition, heifers
were observed for oestrus several tinmes a day. Heifers within each of the follow
ing bodywei ght classes - 220-250 kg (9 heifers); 250-300 kg (10 heifers);  300-
450 kg (10 heifers) - were randomy allocated to 3 groups that received a dose of
ei ther 250, 500 or 1000 pg ICl 79939. The heifers were injected s/c between days
4 and 15 of the oestrous cycle.

(i) Fertility

Ni net een parous Hereford cows were injected s/c with 500 ug I Cl 79939. Rect al
pal pations of the ovaries of all cows were performed prior to treatnment. Any cow
showi ng an induced oestrus or regression of a pal pable corpus luteum follow ng
treatnment was artifically insem nated between 72 and 90 hours after treatment. Jug-
ular blood sanples, for progesterone determination, were collected before and after
i nsemi nation. Cows were fitted with Kamar heat nount detectors to detect return
to service, and pregnancies were confirned by pal pation 15 weeks after insemnination.

[11. RESULTS

(a) _Sheep
(i) Dose Response

Al doses of ICl 79939 except 15.6 ng induced oestrus in all animals (Table 1).
I nduced oestrus was observed 38-48 hours after injection. A fresh ovulation had
occurred in all the aninmals examined and subsequent cycle lengths were within the
normal range. Ewes exhibited highly individualistic behaviour, nervousness and
excitability and were extremely difficult to nove through yards or handle nornally.
TABLE1
Ef fect of dose of ICl 79939 on reproductive activity in sheep

Dose ICI 79939 (ug) 15.6 31.2 62.5 125.0

No. of ewes 10 10 10 10

No. with induced
oestrus 8 10 10 10

No. ewes with fresh
ovulation 5/5 5/s5 5/s 5/s5

Days to next oestrus
(mean + S/D) 19.6*% +2.7 17.47 +0.5  18.2 +1.4 18.2 +1.7

*
8 ewes only - 2 ewes did not respond to ICI 79939 and did not have

a fresh ovulation.

9 ewes only - 1 ewe has not recycled.

(i) Fertility
Some 61% of 'the 104 ewes mated on Days 3 and 4 after the first injection of
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ICl 79939 (Table 2). A further 22.1% mated 3-4 days after the second injection
given on Day 9. Thus 83% of ewes mated over the two 2-day periods. A further
8.7% of ewes, considered to have not responded, mated during the 12 day peri od.

O the ewes that mated after either the first or the second injection, 71% and 52%
respectively, lambed. Overall, the lanbing figure was 67% The | anbs had an aver-
age birth weight of 4.5 kg and there were no obvious abnormalities.

] ] TABLE 2 ] )
Synchroni zation of oestrus and fertility in sheep treated with
I Cl 79939
Days after 1lst treatment 2 3 4 5,6,7, 8 9 10 11 12 13
No. c¢f ewes showing
cestrus 6% 40 24 -s=,=, 3% 2nd - 16 7 -
injection
(31 ewes)
Percent of total ewes
treated 5.8 38.5 23.1 2.9 15.4 6.7
Ewes returning - number 13 5 8
to service - percent 25.7 34.8
Ewes lambing - number 47 12
- percent 67 52

* These ewes are considered not to have responded to the ICI 79939.

(b) Coats
Al 18 does exhibited oestrus within 48 hours of injection of I1Cl 79939.
Three exhibited oestrus within 7 hours of treatment. Ten does (56% subsequently
ki dded, The remaining eight does returned to service 19-22 days after the sychron-
ized oestrus.

(c) Cattle
(i) Dose Response

Table 3 is a summary of the results. Luteolysis occurred in all heifers. All
but two aninmals showed induced oestrus from 46-120 hours after |Cl 79939 injection
and had a subsequent increase in progesterone concentration, indicating a fresh
ovul ati on.

TABLE 3
Ef fect of dose of ICl 79939 on reproductive activity in cattle

Dose ICI 79939 (ug) 250 500 1000
No. of heifers 9 11 9
No. with induced oestrus 9 9 9

No. heifers with a palpable
fresh ovulation 8 9 8

Days to next oestrus (Mean + S/D) 18 +5.5 21 +1.6 19 +5.0

(i) FEertility

After treatnent of the heifers with ICl 79939, all functional corpora lutea
underwent |uteolysis as indicated by a decrease in the level of progesterone in
peripheral blood. Six of the 19 cows came into oestrus within 65 hours of treat-
ment. These were inseminated at 72 hours and also at 90 hours after treatnent.
Five other heifers received a single insenmination 90 hours after treatnent. One of
these came into oestrus just prior to that time; the other 4 had either a large
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follicle, a fresh ovulation ora corpus luteum of reduced size at pal pation per-
formed inmediately before the insenmination. Pregnancy diagnosis (per rectum
carried out 15 weeks later indicated that 7 of the 11 insem nated heifers were
pregnant .

V. DI SCUSSI ON

The results indicate that ICl 79939 can induce luteolysis and synchronize
oestrus in sheep, cattle and goats. In the latter case introduction of the buck
may have induced oestrus, particularly in the case of the does exhibiting oestrus
behaviour within 7 hours of treatment. Fertility following mating or artificial
insemnnation in the 3 species was within acceptable linits and does not indicate
gross mal function of the reproductive systemfollowi ng-treatment. The interval
between treatment and oestrus was nmore variable in cows than in sheep. In addi-
tion, oestrus was not always detected in cows even when |uteolysis occurred.
Simlar variations in tine to induced oestrus have been reported by workers adnin-
istering PGF2a via the uterus (Elsden et al. 1973; Snmith 1973). The detection of

oestrus in cow herds is difficult and it would be an advantage to insemnate at a
predetermined time after injection and still obtain normal fertility.

The m ni num effective dose of the anal ogue for cattle has not been deternined
but it is considerably |ower than effective levels of PGF2a given s.c. or i.m.
(Lauderdal e 1972; Hearnshaw et al. 1973). The reported lack of response at certain
stages of the cycle has inportant nmnagerial inplications (Inskeep 1973). Further
studi es are needed to devel op conpounds and methods of administration that wll
result in high fertility following insenmination at a set tine.
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