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Summary. For out-ol-seasonal breeding, types of vaginal sponges and progestogens were
compared in two field trials. The materials used were as [ollows; 1) 60 mg medroxy-
progesterone acetate (MAP)-impregnated sponge (supplied by the Upjohn International,
Australia), II) 500 mg progesterone-impregnated empty-MAP sponge, and I1I) 500 mg
progesterone-impregnated self-made sponge. The sponge was inserted in the vagina for
12 (Trial 1) and 9 days (Trial 2). A 6001U PMSG was injected intramuscularly in
ewes at the time of sponge removal, and a synthetic LH-RH (Conceral, 100 y,g) was
also given in ewes at the time of estrus detection. In trial 1, the proportion of estrous
ewes within 5 days alter treatment was satisfactory (94-100%,) with no significant difter-
ences among the groups. The mean time of induced estrus was significantly (P<0.05)
earlier in the ewes treated with 500 mg progesterone-impregnated sponges than thatc
with MAP sponges. The lambing rates were 85, 60 and 579, for groups I, II and III
respectively. However, they were not significantly different. In trial 2, the proportion
of “estrous ewes was generally low (68-889) with no significant difterences among the
treatments. The lambing rates of the ewes mated following the sponge removal were
also low (31-339). However, there were no significant difterences among the types ol
sponges and progestogens used. The present results indicate that the self-made vaginal
sponge impregnated with 500 mg progesterone has similar eftects to the MAP sponge
for estrus induction and lambing rate in ewes treated during the non-breeding season.
KEY WORDS; VAGINAL SPONGE, NON-SEASONAL BREEDING, SHEEP.
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Vaginal sponges impregnated with synthetic
progestogen have been widely utilized for syn-

the demand for progestogen-impregnated vaginal
sponges has been increasing especially for out-

chronization and induction of estrus and ovu-
lation in ewes. At the present time, mainly
medroxyprogesterone acetate (MAP) and fluoro-
gestone acetate (FGA) impregnated vaginal
sponges in sheep have been
commercialized. On the other hand, in Japan,
MAP-impregnated vaginal sponges for sheep are
available for only research purposes (Fukui et al.
1983, 1985; Kobayashi et al., 1986). Recently,

internationally

of-seasonal breeding in Japan. Therefore, it is
necessary to develop a self-made vaginal sponge.
as the progesterone-impregnated vaginal device,
called “controlled internal drug release” (CIDR:
Barnes and Welch, 1984/85; Davis et al., 1985)
and silastic vaginal ring (Watanabe et al., 1986).

In the present study, two held trials were con-
ducted to examine the effect of three different
vaginal sponges impregnated with progestogens
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on estrus induction and lambing rate in season-
ally anestrous Suftfolk ewes.

Materials and Methods

Trials 1 and 2 were pertormed during April,
1986 at the Tawa Field Station, Shibechya-cho,
Hokkaido. Japan and May-June, 1986 at the
Happy Farm, Noboribetsu-shi, Hokkaido, Japan,
respectively. The animals used in Trial 1 were
50 maiden (2 years old) Suffolk ewes and for
Trial 2, 74 maiden Suffolk x Finnish-Landrace
ewes were used. Before both trials, the rams had
been kept in a stud completely isolated for at
least 3 months from the ewe fock.

Trial 1. The 50 ewes were divided into three
groups by types of vaginal sponges and pro-
gestogens as lollows; T) 60 mg MAP sponge (The
Upjohn International Ltd., Australia: 16 ewes).
II) 500 mg progesterone (Teikoku-zoki Co., Ja-
pan)-impregnated empty-MAP sponge (supplied
by the Upjohn International Ltd., Australia: 17
ewes), and III) 500 mg progesterone-impregnated
seli-made sponge (17 ewes). The self-made
sponges were prepared from polyurethane foam
and were offered by the Teikoku-zoki Co., Japan.
The cylindrical size was same (length 5.0 cm,
diameter 2.3 cm) as the MAP sponge. A fishing
string” (no. 8), about 30 cm long, was passed
through the sponge twice and knotted near the
sponge and then again near the end of the double
thread. This procedure was followed by that of
the MAP sponge. The density of the vaginal
sponges were 0.0245 g/cm? and 0.0204 g/cm3 for
groups I and II, III, respectively. For the groups
II and III, impregnation of progesterone into the
sponges was achieved by pipetting 6 ml ethanol
containing 500 mg progesterone which were al-
lowed to dry at room temperature for 24 hr.

The vaginal sponges were inserted into the
vagina for 12 days from April 11th, 1986. On
April 23rd, 1986, all sponges were removed and
600 IU pregnant mare’s serum gonadotropin
(PMSG: Serotropin, Teikoku-zoki Co., Japan) was
injected (i.m.) to each ewes. One ewe in group
[T lost the sponge during the insertion period.
All ewes were then introduced to 5 mature rams
fitted with marking-hardnesses and crayons, and
estrus was observed 6 hr intervals for 5 days after
treatment. Estrous ewes were injected (i.m.) with

100 g synthetic luteinizing hormone-releasing
hormone, Fertirelin acetate (Conceral; Takeda
Industrial Co., Japan), and received an ejacula-
tion (hand service) 6 hr later by one of three
mature Suftolk rams.

Trial 2. The 74 ewes were divided into three
groups and were treated same as in Trial 1 ex-
cept the 9-days insertion period of the vaginal
sponges. In this trial, 5 and 3 ewes in groups II
(20.89,) and III (12.09) respectively, lost their
sponges during the insertion period. The injec-
tions of PMSG and Fertirelin acetate, and the
methods of estrus detection and hand service

were also the same as in Trial 1. TFive and 4-

mature Suffolk rams were used for the estrus
detection and the hand service, respectively. In
Trial 2, the ewes which did not show estrus for
5 days after treatment including those lost the
sponges during the insertion period were injected
(Lm.) again with 600 IU PMSG 16 days after the
first injection. The ewes were joined with 3 rams
for 7 days, and estrus induction and lambing rate
were examined.

In both trials 1 and 2, number of estrous ewes
and time of estrus detection in each group were
recorded. Fertility was expressed as lambing rate,
and prolificacy (no. of lambs born/no. of ewes
lambed) were also examined. However, in Trial
I, 8 ewes had lost their ear-tags before lambing,
and therefore they had to be excluded from the
lambing data.

Data on the number of estrous ewes and the
lambing rate were compared by chisquare analy-
sis. Data on the rime of estrus detection and
prolificacy were subjected to analysis of variance,
and differences were analyzed by Student’s t-test
(Steel and Torrie. 1960).

Results

Trial 1. Incidence and time of induced estrus
in the three groups are shown in Table 1. The
proportions of estrous ewes within 5 days after
treatment were 1009, 1009 and 94.19, for
groups I. II and III. respectively with no sig-
nificant differences. The ewes treated with the
progesterone-impregnated sponges (Groups IT and
[IT) came into estrus significantly (P<0.05) earlier
than those in group I with MAP sponges. Fig. |
shows the pattern of estrus incidence in ewes of
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Table 1. Incidence and time of estrus in ewes treated with different

vaginal sponges (Trial 1)

NO. ewes

NO. ewes S
Group™! earsd .htlli |
sponges
| 3 16 16
I1 17 16
IT1 17 17

Mean hime of estrus
onsct (h)*?
(Mean-f:5SD)

NO, ewes
in estrus*?

16 (L00y* 3.1+ 9.
16 (100)2 29. T2 10, &Y
16 (94.1)* 24.0+ 8.7®

*1: Group [; 60mg MAP sponge, Group [I: 300 mg progesterone in the empty MAP sponge, Group
III; 500 mg progesterone in the self-made sponge.

*2: Within 5 days after treatment,
*3: Times from the sponge removal.

a,b: The figures with different superscripts in each column are significantly difterent (P>0.05)

No. ewes
8t i
Group | o Z
( o 4 7
n= Lt ;
(S
b
BN 774 % 77778
ol
s
roup : 77
(n=16) 4 /
= AL
N7 /%/Z =r gl
S *
& b
Group III
(n=17) 3 ¥ 4
N7 o

6 12 8 24 30 38 42 48 54
Times (h) alter treatment

Fig. 1. The patterns of estrus incidence in ewes
treated with different vaginal sponges.

each group. The types of vaginal sponge and
progestogen did not affect on the proportion of
estrous ewes, but the types of progestogen affected
on the time of estrus incidence.

As described in the section of the Materials
and Methods, 8 ewes (3, 2 and 3 ewes for groups
I, IT and III, respectively) lost their ear-tags and
were not able to be identified to which group
they belonged. Therefore, they were excluded
from the lambing data. The lambing rates In

Table 2. Lambing results of ewes treated with
different vaginal sponges (Trial 1)

— o —

- No. ewes No. ewes .

*1 NO. : :
Grong available*? lambed (%) Prolibeancy
I 13 11 (84.6)® . 812
I 15 0 (60.0)a . 440
88! 14 8 (57.1)% }. §58

*]1: The same as in Table 1.

*2: The number of the ewes available for lambing
results decreased due to the loss of the ear-
tags (see the Table 1).

a: The figures in each column are not signifi-
cantly diffenent (P>0. 05).

each group were 84.6%,, 60.09, and 57.19, for
groups I, II and III, respectively (Table 2). The
lambing rates of ewes treated with progesterone-
impregnated sponges tended to be lower as com-
pared with that of MAP sponges. However,
there were no significant differences in the lamb-
ing rates among the groups. The prolificacy was
also not significantly different among the groups.
Trial 2. The results of Trial 2 are summarized
in Table 3. The rate of sponge loss was high
in groups II (20.89,) and III (12.0%) as com-
pared with that in group I (2.09,). The propor-
tions of estrous ewes were lower in groups Il
(68.49,) and III (68.2%) than that of group I
(88.09,), although they were not significantly
different. The lambing rates by the first treat-
ment were 31.89,, 30.89, and 33.3%, for groups
[, II and III, respectively with no significant
differences. Of 24 ewes (3, 11 and 10 ewes lor
groups I, II and III, respectively) treated with
the second PMSG, 1. 5 and 7 ewes were marked

by rams, and 1, 5 and 5 out of those ewes



Table 3.
vaginal sponges (Trial 2)

Estrus incidence and lambing results of ewes treated with different

—— e

N0, ewes

N0, ewes N,

) CWeES NoU. ewes NO. ewes lambed (9,) e
Group™ ‘\:;_IL;EFE held L estrus secondly secondly — : Péf:é:'h
: sponge (T™> treated®3 mated (€7) lst md Total £
1 25 25 22 1 7 1 s l. 62=
(88.0) (33. 3) @ (31.8)8% (100) (32.0)*
I1 24 19 13 3 4 5 0 8 1
(68.4) (45. 3) & (30.8)% (100)  (37.3)°
IT1 25 22 15 7 5 5 10 l. 608
(68.2) 4 (70.0) (33.8)a (71.4) (40.0)%
*1: The same as in Tahle 1.
20

2: Within 5 days after treatment.

*3: The ewes which had lost the sponges and did not come to estrus after the Arst treatment were
again injected with 600 IU PMSG 16 days after the first PMSG.
a: The figures in each column are not significantly difterent (P >0, 05).

lambed in each group. When combined the
results following the hrst and second treatments,
the lambing rates for the ewes wreated iniutally
were 32.09, 37.539%, and 40.09, for groups I, 1l
and III, respectively. There were no signihcant
differences on estrus incidence, lambing rate, and
prolificacy among the three groups in both the
first and second treatments.

As compared Trial 1 with Trial 2, the pro-
portions of estrous ewes and lambing rates by
the first treatment were lower in Trial 2 than
those in Trial 1 as follows: estrus incidence for
Trial 1 and 2 were 1009, and 88.09;, (Group I:
not significant), 1009, and 68.4°%] (Group II:
P<0.025), and 94.19, and 68.29, (Group III:
P<0.053). Lambing rates for Trial 1 and 2 were
84.69, and 31.89, (Group I1: P<0.005), 60.09%,
and 30.89, (Group II: not significant), and 57.19,
and 33.39, (Group III: not significant). The
MAP sponges did not show significant differences
on estrus incidence between Trials 1| and 2, but
significantly affected on lambing rates. Mean-
while, the sponges impregnated with progesterone
showed significant differences in-estrus incidence
between Trials 1 and 2 in both Groups II and
[1I. but not in the lambing rates.

Discussion

Robinson (1965) first reported a synchroniza-
tion of estrus in cyclic ewes using vaginal sponges
impregnated with FGA or progesterone. Since
then, vaginal sponges impregnated with synthetic
progestogen (FGA, MAP and others) and pro-

gesterone have been widely used for not only
synchronization of estrus in cvclic ewes, but also
for out-of-seasonal breeding with different breeds
of ewes (Moore and Holst, 1967; Dave et al.,
1969; Gordon. 1971: Boland et al.. 1981: Steffan
1982/83: Fukui et ai., 1985). In the
present studv using MAP sponges, estrus induc-
tion and lambing rates were satisfactory except
the lambing rate in Trial 2,

The self-made vaginal sponges impregnated
with 500 mg progesterone (Group I11) showed the
same effects on estrus induction and lambing rate
as the empty-MAP sponges impregnated with the
same dose of progesterone (Group II). On the
dose of progesterone impregnated onto sponges,
Robinson (1965), and Moore and Holst (1967)
used 800 mg. However, Robinson (1965), and
Holst and Moore (1965) showed in the cyclic
ewes that even when a high dose of progesterone
(720-800 mg) was impregnated onto vaginal
sponges, estrus and ovulation were not com-
pletely controlled. A lower dose of progesterone
(400500 mg) has been also tested (Gordon, 1971;
Crosby et al., 1983; Hamra et al.. 1984). Crosby
et al. (1983) compared vaginal sponges impreg-
nated with 500 mg progesterone and MAP on the
induction of estrus and lambing rate during the
late anestrous season, and showed that estrus
induction (929, and 989, for progesterone and
MAP sponges, respectively) and lambing rates by
a hand service (709, and 689, respectively) were
similar in both treatments. The present results
also showed that the self-made vaginal sponges
impregnated with 500 mg progesterone resulted in

et al.,
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similar effects on estrus induction and lambing
rates in both trials as compared with MAP
[reatment.

It has been considered that there is a limit to
the amount of prQgesterone that can be absorbed
through the vagina (Moore and Holst. 1967).
Neft and Lauderdale (1984) reported that only
12.397 of FGA-impregnated (usually contained
20-30 mg) vaginal sponges was released from the
inserted sponge through the vagina. The absorp-
tion rate of 1mpregnated progestogen may be
related to the density of sponges. Morgan et al.
(1967) using FGA found that slower rate of
absorption from dense sponge (0.046 g/cm3) was
more effective than higher rare of absorption
from less dense sponge (0.037 g/cm3). However,
the density of MAP sponge (0.0245 g/cm?) and
self-made sponge (0.0204 g/cm®) was similar in
the present study., and it did not significantly
affect on estrus incidence and lambing rate be-
tween the two sponges used.

The reasons for lowered estrus incidence and
lambing rates in Trial 2 are unknown. The lack
of nutritional condition before hand service and
late pregnancy may have been involved. A con-
siderable difference in Trials | and 2 was the
insertion period of vaginal sponges (12 and 9
days, respectively). Usually, progestogen sponges
were inserted into the vagina for 12-14 days (12
days: Moore and Holst, 1967: Gordon, 1971;
Boland et al., 1981; Crosby et al., 1983, and 14
days: Alifakiotis et al.. 1982; Steffan et al,
1982/83). However, a shorter insertion period
(7 days: Fitzgard et al., 1985, and 9 days: Fukui
et al., 1983, 1985) has been examined with suc-
cessful results on synchronization of estrus In
cyclic ewes and induction of estrus during the
non-breeding season. Morgan et al. (1967) ex-
amined the absorption rate of progestogen sponges
(FGA) from the vaginal wall in the different
insertion periods, and found that 509, was ab-
sorbed in the hArst 4 days, 759, by 8 days and
949 by 16 days. Morgan et al. (1967) concluded
that estrus control was effective at 8-day insertion
period and much less effective at 16 days.

The sponge-holding rate of ewes during the
insertion period was satisfactory in Trial 1 in-
cluding the self-made vaginal sponges. However,
the rate of sponge loss (18.697) in Trial 2 was
high although the insertion period was shorter

i Irial 2 than in Trial 1 (9 and 12 days).
All ewes lost their sponges were in Groups II and
[II' with which progesterone had been impreg-
nated. No clear reasons were able to be found.
At the time ol sponge insertion in Trial 2, more
ewes were difhcult to deposit the sponges mto
the bortom of the vagina, as compared with those
in Trial 1.

In conclusion, the type of vaginal sponges and
progestogen used in the present study did not
show significant differences on estrus induction
and lambing rate. The self-made vaginal sponge'
impregnated with 500 mg progesterone could be

useful for out-ofseasonal breeding ol ewes.
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