THE BRITISH LIBRARY

=
Ooo: et w%n

This document has been supplied by, or on behalf of,
The British Library Document Supply Centre
Boston Spa, Wetherby, West Yorkshire LS23 7BQ
UNITED KINGDOM

WARNING: Further copying of this document |
(including storage in any medium by electronic
means), other than that allowed under the copyright
law, is not permitted without the permission of the
copyright owner or an authorised licensing body.



THERIOGENOLOGY

THE REPRODUCTIVE PERFORMANCE OF NATURALLY MATED AND ARTIFICIALLY
INSEMINATED EWES TREATED WITH FECUNDIN
AT VARIOUS INTERVALS BEFORE THE START OF BREEDING

K.P. Croker,1 R.1. Cox,2 Tede Johnson,1 and M. Salerian3

Ipepartment 6f Agriculture, South Perth, Western Australia 6151,
2CSIRO, Division of Animal Production, P.0. Box 239, Blacktown,
New Sou%ﬁ’Wales 2148.

Departmenp of Agriculture, Katanning, Western Australia 6317.

Received for publication: July 24, 1986
Accepted: April 23, 1987

ABSTRACT

Two éxperiments w2re conducted to determine whether an interval longer
than 2 wk between the last injection of Fecundin and the start of breeding
would improve the reproductive performance of mature Merino ewes. In both

significantly higher than in the untreated ewes irrespective of whether the
interval was 2, 3 or 4 wk. In Experiment 1, ovulation rates (ORs) for %
untreated and 2 and 4 wk were 1.02, 1.24, and 1.17, respectively

(P < 0.001). Percentage lambing ewes with twin lambs for untreated and 2

and 4 wk: 5,8, 21.2, 17.4, respectively (P < 0.05). 1In Experiment 2, ORs

for untreated and 2, 3, and 4 wk were 1.45, 1.92, 1.90, and 1.98, respectively
(P < 0.01). Percentage of lambing ewes with twin lambs for untreated and 2,
3, and 4 wk were 36.8, 93.3, 63.0 and 68.6, respectively (P < 0.001). There
were significantly more barren ewes when the interval between the last
injection and the start of breeding was only 2 wk compared with either the
untreated ewes or those injected 4 wk before the start of breeding (Experiment
1, 11.0, 32.5, 11.5% and Experiment 2, 7.4, 20.2, 9.5% for the untreated, 2-
or 4-wk groups, respectively). An interval of approximately 4 wk should avoid
a depression in the reproductive performances of immunized ewes.

Key words: ewes, fecundin, injection interval, reproductive performance,
artificial insemination,

INTRODUCTION

ORs of ewe flocks can be increased following immunization against
estrogens or androgens (1-6) and recently polyandroalbumin, androstenedione
=7-u carboxyethylthioether: human serum albumin in diethylamino—ethyl -
dextran adjuvant (Fecundin, Glaxo (Australia) Pty Ltd, Boronia, Vic.) has
become available commercially (7, 8).
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Cox and coworkers (9) reported that the earlier problems of anestrus and
increased barrenness associated with immunization (10,11) had been largely
overcome in tests in Eastern Australia. On examination of a large number of
results obtained in an evaluation of Fecundin on farms, it was found that as
the intervals between the second injection and the start of breeding increased
the lambing percentages improved and the incidence of barrenness decreased
(7,12). The maximum percentage increase in lambs born to immunized ewes was

obtained when the interval between the second injection and breeding was
between 2 and 4 wk.

Under the Mediterranean climatic conditions experienced in Western
Australia, ORs and lambing percentages also are increased when ewes are
immunized against androstenedione (a'dione) (13), but in three of these four
experiments the incidence of barrenness in the immunized ewes was greater than
in the untreated ewes. Two experiments were conducted to determine whether
intervals longer than 2 wk between the last injection and the start of
breeding, or artificial insemination (AI), reduced the barrenness and hence
improved the reproductive performance of mature Merino ewes treated with
Fecundin.

MATERIALS AND METHODS
Experiment 1

)
This experiment was carried out on the Western Australian Department of
Agriculture's Research Station at Wongan Hills situated about 160 km northeast
of Perth. The climate is Mediterranean with approximately 75% of the mean
annual rainfall (380 mm) falling from May to September.

Strong-wool Collinsville Merino ewes (1978 and 1979 born) treated with
a'dione immunogens in previous years were randomly allocated to two groups,
one was injected with 2 ml of Fecundin subcutaneously in the neck 4 wk before
breeding with intact rams while the other group received the Fecundin 2 wk
before breeding started in 1984. The untreated ewes from these previous
investigations were again not treated. In addition 200, ewes born in 1981 were
randomly allocated to three groups: an untreated group, a group injected 8 and
4 wk and a third group injected 6 and 2 wk before the start of breeding. The
numbers of ewes in the treatment groups were as follows:

Treatment Year ewes born
1978 1979 1981
Untreated 39 33 100
Immunized, 2 or 6 and 2 wk 20 16 50
Immunized, 4 or 8 and 4 wk 20 16 50

All ewes were grazed together from November 10, 1983. Four wethers
treated with Banrot (Wellcome Australia Ltd, Cabarita, New South Wales) (14)
were joined with the ewes on December 22,41983. These were replaced by 7
mature, harnessed intact rams on January 5, 1984 (Day 0) and mating records
were obtained at 7-d intervals during the 42-d breeding period.
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The ewes marked by rams during the first 7 d of breeding were examined
by laparoscopy on Day-12 while all other ewes were examined on Day 21 to
record the incidence of ovulations. Forty-nine days after the intact rams
were removed all ewes were scanned using real-time ultrasound to determine
which were pregnant. Approximately 7 d prior to the expected start of
lambing, the ewes were split into groups and individual ewe lambing
performances zpre recorded.

The ewes were weighed straight off the pasture on three occasioms. Body
condition 4lso was determined by feeling the lumbar region and giving each ewe
a score within the scale of 1-5. One corresponds to very poor condition and
the animals are weak while for 5 the backbone is not detected and the animals
are overfat (15).

Experiment 2

4This experiment was on a commercial farm at Kojonup, about 250 km

southeast of Perth, which also has a Mediterranean climate with a mean annual
rainfall of 550 mm. Four hundred and forty-seven 2 /9 year old

strong-wool Australian Merino Society-type Merino ewes were allocated 8 wk
before the start of an Al program to four groups, one untreated (147 ewes) and
three treated (100 ewes each). All ewes were weighed on allocation and

grouped until inseminated.

The three treated groups were injected twice with 2 ml of Fecundin
either 8 and 4, 6 and 3 or 5 and 2 wk before the day of the first insemination
(February 12, 1984). Ewes marked by teasers were drafted from the flock each
morning and within 2 h they were inseminated at the external os of the cervix
with 0.1 ml of fresh, undiluted semen. The insemination program lasted 14 d.
Three days after its completion, harnessed, intact rams were put with the
regrouped ewes (February 29). The rams were removed on March 28, and the
marked ewes were recorded.

Seventeen days after the start of the AI program 50 ewes from each group
were examined by laparoscopy to determine the ORs. Thirty-six days after the
removal of the rams all ewes were scanned using real-time ultrasound to
determine which were pregnant. Approximately 7 d before the expected start of
lambing the ewes were split into treatment groups and their udders were
examined to identify those that were going to lamb. During lambing the dead
lambs were removed daily. At the completion of lambing the ewes not
previously identified as close to parturition were reexamined for evidence of
lambing (16).

Statistical Analysis
The significance of liveweight differences between groups was tested by
analyses of variance. Differences in the incidence of service records,

ovulations, and lambing performances were tested by Chi-square analyses.

RESULTS

Experiment 1 ~

There were no significant differences in the reproductive performances
of the different-aged ewes and so only the combined results are presented.
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The mean liveweights of the ewes are recorded (Table 1). On the first
day (Day 56) there was a significant age-by-treatment interaction )
(p < 0.05): this disappeared by Day 28 when there was only a difference s
between age groups (P < 0.01). However, on Day 0, the day breeding started,
there were no significant differences between ewe groups. On none of these
days were there significant differences in the body condition scores of the
ewes.

Table 1. Mean liveweights (kg) and body condition (BC) scores of untreated
ewes and ewes injected with Fecundin at different intervals before
the start of breeding at Wongan Hills

Days relative to start of breeding

Treatment -56 -28 0

wt BC wt BC wt BC
Untreated 43.9 2.4 41.0 2143 41.8 2.1
Immunized, 2 or 6 and 2 wk 43.2 2l5 39.7 2.2 41.8 2.4
Immunized, 4 or 8 and 4 wk 44.0 2.6 39.4 2.2 41.0 2.4

The percentages of ewes marked by rams during breeding that returned toy
estrus are recorded (Table 2). Significantly fewer of the immunized ewes than
the untreated ewes were marked after 21 d (P < 0.001) and at the end of
breeding (untreated vs 6 and 2 wk, P < 0.05; untreated vs 8 and 4 wk
P < 0.001). The percentage of marked ewes that were re-marked at least once
during breeding was significantly larger in the 6 and 2 wk group than in the
untreated group (P < 0.05), whereas the 8 and 4 wk group did not differ
significantly from the untreated ewes.

Table 2. Mating records from untreated ewes and ewes injected with Fecundin
at different intervals before the start of breeding at Wongan Hills

Ewes marked after Ewes marked at Marked ewes that

Treatment 21 d of breeding end of breeding returned to estrus
% (%) (%)
Untreated 80.5 94.2 13:1
Immunized, 2 or 6 and 2 wk 49.4 84.4 27+7
Immunized, &4 or 8 and 4 wk 44.9 74 .4 19.0

At laparoscopy there was no significant difference in the percentages of
ewes that had ovulated (Table 3). The difference in the incidence of multiple
ovulations between the untreated and immunized ewes was highly significant
(p < 0.001) but the difference between the two immunized groups was not
significant.

.

Significantly fewer of the ewes in the 6 and 2 wk group lambed than did
those in the other groups (6 and 2 wk Vs untreated, P < 0.001; 6 and 2 wk vs
8 and 4 wk, P < 0.01; Table 3). 1In addition, of the ewes that did lamb,
more of the untreated ones had their lambs during the first 3 wk of the
lambing period (untreated vs 6 and 2 wk, 84.7 vs 69.4%, P < 0.05; untreated
vs 8 and 4 wk, 84.7 vs 73.5%, P < 0.05). Significantly more of the
immunized ewes that lambed had multiple births than did the untreated ewes (6
and 2 wk vs untreated, P < 0.01; 8 and 4 wk vs untreated, P < 0.05).
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There was no significant difference between treatment groups in the
levels of lamb mortality.

Table 3. Ovulation and lambing data from untreated ewes and ewes injected
with Fecundin at different intervals before the start of breeding
at Wongan Hills

i Ewes Ovulation Ewes Ewes Lambs Lambs

¢ Treatment ovulating rate? lambed® twinned® bornP alived
(%) (%) (z) (%) (%) (%)
Untreated 80.1 1.02 89.0 5.8 94.2 7952
Immunized, 2 or 6 and 2 wk 87.2 1.24 67.5 21.2 83,1 74.0
17 .4 103.8 91.0

© Immunized, 4 or 8 and 4 wk 79.7 1.17 88.5

Ovulation rate of ewes ovulating.

Percent of ewes present at end of lambing.
Percent of pregnant ewes.

Percent lambs alive at marking time.

a0 op

Experiment 2

Eight weeks before the start of breeding the average liveweights of the
untreated ewes and those immunized 8 and 4, 6 and 3 and 5 and 2 wk before the
start of breeding were 63.5, 61.5, 62.3 and 63.9 kg, respectively.

Significantly more of the immunized ewes had multiple ovulations
(P < 0.001); the ORs of the ewes ovulating are recorded (Table 4). There
were no significant differences between the immunized groups. A high
proportion (36.8%) of the ewes were marked during the backup breeding that
followed the completion of the AI program, but there were no significant
differences between treatment groups.

Table 4. Data for ovulations and returns to estrus of untreated ewes and
ewes injected with Fecundin at different intervals before the
start of an AI program at Kojonup

Ewes Ovulation Ewes
Treatment inseminated rate returned
(no.) (no.) (%)
Untreated 140 1.45 50 '35
Immunized, 5 and 2 wk 96 1.92 36 37.5
Irmunized, 6 and 3 wk 96 1.90 32 33.3
Immunized, 8 and 4 wk 95 1.98 39 41.1

In the 5 and 2 wk group, significantly fewer of the ewes were pregnant
than in the untreated group (P < 0.01; Table 5), whereas none of the other
differences in pregnancy rate were statistically significant. The immunized
ewes all had significantly more multiple births (P < 0.001) than did the
untreated ewes and the 5 and 2 wk group result was higher than those for other
two immunized groups (P < 0.001).
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Table 5. Reproductive performances of the untreated ewes and ewes injected
with Fecundin at different intervals before the start of an Al
program at Kojonup

Ewes Ewes Ewes Lambs Lambs

Treatment (no.) lambed twinned born alive
(%) (%) (%) (%)
Untreated 135 92.6 36.8 12647 107.4
Immunized, 5 and 2 wk 94 79.8 93.3 154.3 83.0
Immunized, 6 and 3 wk 94 86.2 63.0 140.4 92.6
Immunized, 8 and 4 wk 95 90.5 68.6 152.6 87.4

A similar proportion of the total lambs born in each group had been born
after 3 wk of lambing (66, 61, 67, and 62% for the untreated, 5 and 2, 6 and
3, and 8 and 4 wk groups, respectively), which approximates the lambing to
AI. By using the numbers of lambs born during the first and second 21 day
periods, it was shown that there were similar responses to the immunization
treatment for both the AI and backup breeding (Table 6).

Table 6. Estimated lambing performances for the AI program and the backup )
breeding of untreated ewes and ewes injected with Fecundin at
different intervals before the start of AI at Kojonup

Treatment Period? Ewes present Ewes lambed Lambs bornP
(no.) (%) (%)
Untreated Al 89 94.4 127.0
Backup 46 89.1 126.1
Immunized, 5 and 2 wk Al 59 86.4 150.8
Backup 35 65.7 160.0
Immunized, 6 and 3 wk AL 64 92.2 139.1
Backup 30 73.3 143.3
Immunized, 8 and 4 wk Al 56 92.9 160.7
Backup 38 86.9 144.7

a2 Lambing performances for either the AI or backup breeding.

b percent lambs born to ewes present based on numbers born during the first
and second 21-d periods.

There was a significantly (P < 0.001) higher level of lamb mortality
amongst the immunized ewes (15.2, 46.2, 34.1, and 42.8% for the untreated, 5
and 2, 6 and 3, and 8 and 4 wk groups, respectively); therefore, these groups
had lower percentages of lambs alive at the end of lambing (Table 5). The
differences in lamb mortality between the immunized groups were not
significant. *
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DISCUSSION

The results from these experiments provide further evidence that both
ORs and twinning rates are increased in Merino ewes treated with Fecundin. 1In
addition, when the interval between the last injection and the start of
breeding was increased from 2 to 4 wk, ORs during the first estrous cycle of
breeding did noty'decline; this finding is similar to the recent observations
of Cox and coworkers (17), who found that ORs in immunized ewes were
maintained for at least 7 wk after the second injection.

&

The results also confirmed that the fertility of Merino ewes in Western
Australia is depressed when intact rams are bred with immunized ewes 2 wk
after the booster or second injection. It would appear that an interval of &
wk overcomes this detrimental effect of Fecundin treatment. These results
support the observations reported by Scaramuzzi and coworkers (7) and by
Geldard (12) who suggested, following an examination of their survey data,
that as ‘the interval between the second injecton and the start of breeding
increased, the lambing percentages improved and the incidence of barrenness
decreased.

In Experiment 1, although the 6 and 2 wk group had more multiple births,
the number of lambs born per 100 ewes present was less than in the untreated
group, due to the high level of barrenness. In the other groups in both
experiments, immunization resulted in improved lambing percentages due to the
additional twin births. However, in Experiment 2 the high levels of lamb
mortality in the immunized groups meant that these groups had lower numbers of
lambs alive per 100 ewes present at the end of lambing. For effective use of
Fecundin treatment, practices that minimize lamb mortality must be adopted.

Although detailed records of the individual ewe lambing performances
were not possible in Experiment 2, it would appear from estimates of the
reproductive performances after 21 d and at the end of lambing that there were
responses to the treatment for both the ewes that conceived following AI and
during the backup breeding. This provides evidence that Fecundin can be used
effectively with an Al program.

More ewes lambed in the 8 and 4 wk group in Experiment 1 than were
marked during the breeding period. This would suggest that there were
inaccuracies in detection of the mating records, but similar discrepancies
were not observed for the other groups in this experiment. Therefore, the use
of mating records to interpret what occurs during breeding may require some
caution.

Although there also were some other inconsistencies in the results
obtained (e.g., no decrease in the incidence of twin births in the 5 and 2 wk
group in Experiment 2 compared with the OR as occurred in the other groups),
the results of these experiments show that intervals longer than 2 wk between
the last injection of Fecundin and the start of breeding is necessary to
reduce barrenness in immunized ewes.

REFERENCES
.
1 Cox, R.I., Wilson, P.A. and Mattner, P.E. Immunization of ewes to
oestrogens: effects on the oestrous cycle and parturition.
Theriogenology 6:607 abstr. (1976).

JUNE 1987 VOL. 27 NO. 6 875



THERIOGENOLOGY

10.

11.

12.

13.

14.

876

Scaramuzzi, R.J. Physiological effects of immunizing sheep against
oestradiol-178. In: Edwards, R.G. and Johnson, M.H. (eds).
Physiological Effects of Immunity Against Reproductive Hormones. Camb.
Univ. Press, Cambridge, 1976, pp. 67-90.

Scaramuzzi, R.J. Antibodies to androgens, and ovulation in the ewe. J.
Steriod Biochem. 11:957-961 (1979).

Scaramuzzi, R.J., Davidson, W.G. and Van Look, P.F.A. Increasing
ovulation rate in sheep by active immunization against an ovarian
steroid androstenedione. Nature, Lond. 269:817-818 (1977).

Gibb, M., Thurley, D.C. and McNatty, K.P. Active immunization of Romney
ewes with an androstenedione protein conjugate. N.Z. J. Agric. Res.
24:5-9 (1981).

Gibb, M., Hudson, N., Kieboom, L. and McNatty, K.P. Long-term active
immunization of Romney ewes with an androstenedione protein
conjugate-effect on oestrus, ovulation, and lambing. N.Z. J. Exp.
Agric. 10:125-128 (1982).

Scaramuzzi, R.J., Geldard, H., Beels, C.M., Hoskinson, R.M. and Cox,

R.I. Increased lambing percentages through immunization against steroid
hormones. Wool Tech. Sheep Breed. 31:87-97 (1983).

Geldard, H., Dow, G.J., Scaramuzzi, R.J., Hoskinson, R.M., Cox, R.I. and
Beels, C.M. Immunization of ewes with polyandroalbumin to improve
fecundity. Aust. Vet. J. 61:130-132 (1984).

Cox, R.I., Wilson, P.A., Scaramuzzi, R.J., Hoskinson, R.M., George, J.M.
and Bindon, B.M. The active immunization of sheep against oestrone,
androstenedione or testosterone to increase twinning. Proc. Aust. Soc.
Anim. Prod. 14:511-514 (1982).

Van Look, P.F.A., Clarke, I.J., Davidson, W.G. and Scaramuzzi, R.J.
Ovulation and lambing rates in ewes actively immunized against
androstenedione. J. Reprod. Fertil. 53:129-130 (1978).

Martin, G.B, Scaramuzzi, R.I., Cox, R.I. and Gherardi, P.B. Effects of
active immunization against androstenedione or oestrone on oestrus,
ovulation and lambing in Merino ewes. Aust. J. Exp. Agric. Anim. Husb.
19:673-678 (1979).

Geldard, H. Field evaluation of Fecundin, an immunogen against
androstenedione. In: Scott, T.W. (ed.). Application of Immunization
Techniques to Improve Livestock Productivity. Proc. Aust. Soc. Anim.
Prod. 15: 182-198 (1984).

Croker, K.P., Cox, R.I., Johnson, T.J. and Wilson, P.A. The
immunization of ewes against steroids as a means of increasing
prolificacy in a Mediterranean environment. Anim. Reprod. Sci. 18 (in
press) (1987). * -

Croker, K.P., Butler, L.G., Johns, M.A. and McColm, S.C. Induction of

ovulation and cyclic activity in anestrous ewes with testosterone
treated wethers and ewes. Theriogenology 17:349-354 (1982).

JUNE 1987 VOL. 27 NO. 6



15.

16.

17.

THERIOGENOLOGY

Jefferies, B.C. What is a safe condition for breeding ewes and

wethers? Tas. J. Agric. 35:26-33 (1964).

Dun, R.B. Recording the lambing performance of ewes under field
conditions. Aust. J. Exp. Agric. Anim. Husb. 3:228-231 (1963).

Coxs RkI., Wilson, P.A. and Wong, M.S.F. Change of ovulation rate with

time in ewes immunized against androstenedione.
Reprod. Biol. 16:64 abstr. (1984).
¥

JUNE 1987 VOL. 27 NO. 6 s

Proc.

Aust.

Soc.

877



	000.jpg
	001.jpg
	002.jpg
	003.jpg
	004.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg

