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ABSTRACT

An experiment was carried out to evaluate the effect of recipients physiological condition
on pregnancy rate and subsequent kidding in does. Oestrus was synchronised by inserting
controlled internal drug release device (CIDR, 0.33 g natural hormone progesterone;
EAZI-BREED CIDR, Pharmacia & Upjtohn Limited, NZ) and an i.m. injection of
300 IU equine chorionic gonadotrophin (eCG) (Folligon®; Intervet International B.V.,
EU). A total of 31 Boer crossbred (Boer x local) recipient does were divided into two
treatment groups namely intact group (15 does) and used group (63 does). Intact group
may be defined as those goats that had not used for any surgery, while used group may be
defined as those goats that had been used for surgery such as laparoscopic ovum pick up,
embryo transfer. On Day 7 after CIDR removal, ovaries were checked for corpus luteum
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(CL) and recipient does with functional CL
were only used as recipients. After flushing,
recovered embryos were examined under
a stereomicroscope and only transferrable
embryos (morula and blastocyst) were
transferred. Uterine horn was exteriorised
over the surface of abdomen with the
help of a grasping forceps and a surgical
blade. One to 3 fresh embryos along with
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a small amount of flushing medium were
transferred into the lumen of the anterior
part of the uterine horn. Once completed,
the uterine horn was placed back into the
peritoneal cavity and the incision was
sutured. Pregnancy diagnosis was performed
at around 30 to 35 days after embryo transfer
by using a real-time ultrasound scanner. The
average numbers of embryos transferred
per recipient doe were 2.60 and 2.56 for
intact and used groups, respectively. The
percentage of pregnancy was 26.67 for
intact group. No pregnancy was recorded
in used group. Average embryo survival
rate was calculated based on the number
of kids born, which was 7.69. Average
gestation length was 148 days. From the
findings obtained in this research, it could be
concluded that intact does were favourable
as recipient in ET programme than repeated
surgery does.

Keywords: CIDR, embryo survival rate, goats,

oestrus, pregnancy diagnosis, recipient surgery cycle

INTRODUCTION

Assisted Reproductive Technologies
(ARTSs) such as artificial insemination (Al),
oestrus synchronisation, superovulation and
embryo transfer (ET) had been introduced
to overcome reproductive inefficiencies in
goats, and accelerate genetic gain (Nicholas,
1996). Using Al technology, benefit from
male germplasm could be optimised via
pure-breeding and cross-breeding, however,
the female potential remained untouched.
Superovulation is traditionally considered to
be the main approach to utilise the superior

1732

female genetic potential effectively in
order to produce high number of quality
embryos from each donor at a rapid rate.
Superovulation and ET is a systematic
programme consists of management
of donor and recipient does, oestrus
synchronisation of donor and recipient
does, superovulation of donor does, natural
mating or Al, embryo collection by flushing
oviduct, evaluation of collected embryos
and subsequently transfer of the embryos
to the oviduct of recipient does.
Pregnancy and kidding are the
last stages as an acid test of in vivo
development in which the success of any
goat superovulation and ET programme
depended on. Generally, high numbers of
does were needed for transferring embryos
in any superovulation programme. A
lot of does used for different ARTs such
as laparoscopic ovum pick up (LOPU),
superovulation and ET research. Recycling
as a recipient of that does used for multiple
surgeries could supply the abundant
number of recipients in the ET programme.
Several researchers had studied the effects
of different factors such as the quality
of embryos (developmental stage and
grade), number of embryos transferred,
ovulation rate and progesterone level,
ovulation and transfer site and the nutrition
of the recipient does on the performance
on survival rate of transferred embryo
(Armstrong, Pfitzner, Warnes, & Seamark,
1983; Bari, Khalid, Haresign, Murray,
& Merrell, 2003; Guignot et al., 2006;
Ishwar & Memon, 1996; Mani, Watson &
Mckelvey, 1994). However, there was no
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data to substantiate whether any difference
between intact (intact group may be defined
as goats those had not used for any surgery)
and repeated surgery recipient does with
regard to ET performance. Therefore, the
present study was designed to evaluate the
effect of recipient surgery cycles on survival
rate of transferred embryo in goats.

MATERIALS AND METHODS

A total of 31 Boer crossbred recipient does of
17 to 36 kg BW and 24 to 60 months of age
from 2 physiological groups, such as intact
recipient does (not used for any surgery
before) and non-intact does (used for two
times embryo flushing) were synchronised
to evaluate the effect of recipient does
physical condition on pregnancy rate and
subsequent kidding. This experiment was
carried out at the Institute of Biological
Sciences Mini Farm (at a location of 2° 30’
N, 112° 30" E), the University of Malaya,
Malaysia. This location is 60 m above sea
level and has an annual rainfall of 2600
mm. Recipient does of used group were
prepared 3 months after any surgery. The
experimental does were reared under an
intensive management system and received
fresh soya waste (20% dry matter) at a rate
of 1 kg/head/d. The soya waste contained
27.9% crude protein (CP), 30.5% neutral
detergent fibre (NDF) and 5.3% ash. Soya
waste was offered to the animal once in the
morning (8:00 am), while the Napier grass
(Pennisetum purpureum) was oftered in the
morning (9:00 am) and afternoon (4:00 pm).
All animals had free access to water and salt
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lick. All recipient does were synchronised
by inserting a controlled internal drug
release (CIDR) device for 14 days and an
intramuscular (i.m.) injection of 300 [U
eCG was carried out on Day 12 (Figure 1).

After CIDR removal, oestrus was
observed 3 times in a day (morning at 0800-
0900 hr, afternoon at 1300-1400 hr and
evening 1900-2000 hr) by placing a buck
of proven libido. Extra precaution was taken
to prevent mating such as buck was kept
in separate individual pen. On Day 7 after
CIDR removal, embryo flushing was carried
out according to Rahman, Rahman, Wan
Khadijah and Abdullah (2014). One day
before ET, the recipient does were scanned
by using ultrasound scanner to confirm
non-pregnant by the absence of pregnancy
related structures such as placentomes and
amniotic fluid (Figure 2). On the day of
embryo flushing, recipient ovaries were
checked for CL and does with functional
CL were only used as recipients.

After flushing, recovered embryos
were examined and graded according to
their development stage and morphology
under a stereomicroscope and only Grade
I & II transferrable embryos (morula
and blastocyst) were transferred. Uterine
horn was exteriorised over the surface of
abdomen with the help of a grasping forceps
and a surgical blade. One to 3 fresh embryos
along with a small amount of flushing
medium (0.1-0.2 ml) were loaded in a 1
ml BD Unopette syringe (BD, 2771 Bristol
circle, Oakville, ON L6H 6R5) and were
transferred into the lumen of the anterior part
of the uterine horn ipsilateral to the ovary
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Figure 1. Schematic representation of the oestrus synchronisation protocol for recipient does
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Figure 2. Typical ultrasound image of a recipient
doe before embryo transfer

containing a CL through a guided hole prior-
punctured using a sterile paper clip. The
procedure of embryo transfer was repeated
after exteriorising the opposite uterine
horn. Once completed, the uterine horn
was placed back into the peritoneal cavity
and the incision was sutured. Pregnancy
diagnosis was performed at around 30
to 35 days after ET by using a real-time
ultrasound scanner. Pregnancy rate, kidding
and gestation period were calculated. Effect
of recipient physical condition on pregnancy
was analysed using ¥’ test and results were
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Figure 3. Typical ultrasound image of a pregnant
recipient doe after 37 days of embryo transfer

expressed as the mean = SEM (standard
error of the mean).

RESULTS

Pregnancy rate and subsequent kidding as
affected by the physical condition of does
i.e. intact does (have not been used for any
surgery before) and used does (have been
repeatedly used for different surgeries
such as LOPU, embryo flushing or ET) are
presented in Table 1. A total of 99 does (36
were intact does and 63 were used does)
were synchronised, out of that, 31 does (15
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Table 1

Effect of recipient surgery cycle on pregnancy rate and kidding

Parameters

Surgery cycle of recipient doe

Intact goat Used goat for different

surgery
Number of synchronised recipient does used for 15 16
embryo transfer

Total number of transferred embryos 39 41
Average number of embryo transferred/recipient 2.60 2.56
Number of recipient in pregnant 4 0
Pregnancy rate of recipient (%) 26.67* o°
Number of recipient delivered kid 2 -
Number of viable young kid 3 -
Embryo survival rate (%) 7.69 -
Average gestation length (day) 148.0+4.0 -

*"Superscripts within rows with different letters differ significantly (p<0.05)

intact recipient does and 16 used recipient
does) were used. Rest of the recipient was
not used due to either have no CL or lack
of transferrable embryo. Total 39 and 41
embryos (collected from 47 donors) were
transferred to intact and used recipient,
respectively. The average numbers of
embryos transferred per recipient doe
were 2.60 and 2.56 for intact and used
groups, respectively. The percentage of
pregnancy was 26.67 for intact group. No
pregnancy was recorded in used group. In
this experiment, only 4 recipient does of
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produced higher embryo survival rate than
earlier stage of embryos in ruminants (Baril
etal.,2001; Guignot et al., 2006). However,
some earlier researchers found higher
survival rates for blastocyst compared to
morula in cow (Armstrong & Evans, 1983;
Block, Bonilla, & Hansen, 2009; Donaldson,
1985; Hasler, McCauley, Lathrop, & Foote,
1987) and in doe (Li et al., 1990). On the
contrary, some other earlier researchers
reported that there was no effect of embryo
developmental stage on pregnancy rate and
subsequent kidding in doe (Gibbons, Cueto,
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intact group were pregnant, and out of that
2 does were delivered and another 2 does
died before the delivery due to diarrhoea.
After ET, pregnancy was confirmed by
transabdominal ultrasound scanning at 37
day after ET (Figure 3). The kidding was
confirmed by the live born of kids. Average
embryo survival rate was calculated based
on the number of kids born, which was 7.69.
Average gestation length was 148.004+4.00
d.

DISCUSSIONS

Pregnancy and kidding are the last stages
which influence the success of any goat
superovulation and ET programme. In this
experiment, pregnancy rate following fresh
embryo transfer was 27% for intact recipient
group while no pregnancy was detected for
repeated used recipient group. Present result
on pregnancy was lower than those of other
researchers who reported 79% pregnancy
rate in dairy goat (Kiessling, Hughes, &
Blankevoort, 1986), 58% (Hong et al.,
2007) and 86% (Lehloenya & Greyling,
2010) pregnancy rate in Boer pure bred
goat by transferring fresh embryos. On the
contrary, present result on pregnancy was in
agreement with some other researchers who
reported a range of 27 to 60% pregnancy
rate following laparoscopic, surgical
and non-surgical ET in goat (Bessoudo,
Davis, Coonrod, & Kraemer, 1988; Flores-
Foxworth, McBride, Kraemer, & Nuti,
1992; Li, Cameron, Batt, & Trounson,
1990). Although only embryos of Grade 1
and II (good grades) were used in the ET
program of this study, the reasons of inferior
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performance of present result were unknown.
Many researchers stated that various factors
affect on performance including quality of
embryos (developmental stage and grade),
number of embryos transferred, ovulation
rate and progesterone level, ovulation
and transfer site and the nutrition of the
recipient does (Armstrong et al., 1983; Bari
et al., 2003; Guignot et al., 2006; Ishwar &
Memon, 1996; Mani et al., 1994).

In the present experiment, number of
CL in recipient does was varied from 1 to
4, and the pregnant recipients had only 1
CL on either ovary. However, there were
some intact recipients having 1 CL in this
experiment did not conceive. Armstrong
et al. (1983) reported that there were
significant relationships between the number
of CL and embryo survivability in recipients
does which might be due to increased blood
serum progesterone levels. On the contrary,
White, Rizzoli and Cumming (1981) and
Bari et al. (2003) concluded that recipient
CL number in ewe had no effect on embryo
survival rate. In normal circumstances, 1
CL is sufficient to secrete progesterone
in order to maintain pregnancy in a doe.
Therefore, the issue of number of CL
affecting pregnancy still cannot be resolved.

In this experiment, morula and
blastocyst stage embryos were transferred
to the both recipient groups on Day 7
after CIDR removal (Day 6 after oestrus).
Previous researchers suggested that morula
and blastocysts stages embryos could be
transferred into recipient goat on Day 6 after
oestrus (Bessoudo et al., 1988; Guignot et
al., 2006; Lehloenya & Greyling, 2010) and
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& Bonnet, 2011), in ewe (Bari et al., 2003)
and in cow (Breuel et al., 1991).

Number of transferred embryos might
be a source of variations on pregnancy rate.
In this experiment, the average number
of embryo transferred per recipient doe
was 2.60 and 2.56 for intact and multiple
used recipient groups, respectively. Some
researchers reported that transferring more
than 2 embryos per recipient caused the
low survival rate of the transferred embryos
(Armstrong et al., 1983; El-Gayar & Holtz,
2005; Ishwar & Memon, 1996; Li et al.,
1990). In addition, higher embryo survival
rate in dairy goats was obtained after
transfer of 2 embryos per recipient (Moore
& Eppleston, 1979; Armstrong & Evans,
1983; Tervit, Gold, McKenzie, & Clarkson,
1983). Tervit, Gold and McKenzie (1986)
reported that maximum pregnancy rate and
kidding could be achieved by transferring 2
blastocysts in each recipient which might be
due to the ability of doe to produce multiple
kids per pregnancy. On the contrary, Melican
and Gavin (2008) had transferred 1, 2 or 3
embryos per recipient during traditional
and non-traditional breeding season, and
concluded that there was no effect of number
of transferred embryo on the pregnancy
rate and kidding. They also mentioned
that both pregnancy rate and kidding were
increased by transferring single embryo to
the recipient (Melican & Gavin, 2008).

Embryo survival rate by transferring
fresh embryos were 7.69% in this experiment
which was much lower than the 36, 37, 47
and 52% reported by earlier researchers
by transferring fresh embryo in recipient
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(Bessoudo et al., 1988; Ishwar & Memon,
1996; Lehloenya & Greyling, 2010; Udy,
1987). The reason of inferior embryo
survival rate was not identified, but it might
be due to the maternal effect or interaction
between transferred embryo and recipient
does. All the live born kids were male in this
current experiment. Some earlier researchers
reported that the observed sex was higher
for male kids than female kids. El-Gayar
and Holtz (2001) reported that the sex ratio
of male and female was 3.5:1 and 2.3:1
for vitrification and conventional freezing,
respectively. Melican and Gavin (2008)
also reported that the sex ratio of male
and female was 2.3:1 and 1.8:1 for fresh
embryo transfer during non-traditional and
traditional breeding season, respectively.
The reason for this result was unknown and
more refined research in different aspects
of intrinsic and extrinsic factors affecting
pregnancy particularly involving male
and female embryos/fetuses need to be
conducted in future.

The average gestation length in current
experiment was 148 days (Day 1 was day
of mating and/or AI) which was similar
with Lehloenya and Greyling (2010), who
reported 148 days of gestation period for
Boer goat after transferring fresh embryos.
On the other hand, gestation length of doe in
this experiment was relatively shorter than
the previous finding of Yuswiati and Holtz
(1990) who reported 151days of gestation
period in Saanen breed following embryo
transfer. These observations indicated
that small differences in the gestation
lengths of different goat breeds due to
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external and internal factors such as breeds
(gestation period was shorter in lighter
breeds of goats) (Mellado, Amaro, Garcia,
& Lara, 2000), season of kidding (Ruvuna,
Cartwright, Blackburn, Okeyo, & Chema,
1988; Deshpande & Mehta, 1992), litter
size (Deshpande & Mehta, 1992; Ruvuna et
al., 1988), litter weight and parity (Mellado
et al., 2000), but all within an acceptable
range. In this experiment, recipient of the
repeatedly used goat group was not found
as pregnant which might be explained by
resistance against gonadotrophin (Baril et
al., 1993; Beckers et al., 1990; Remy et
al., 1991), surgical trauma during surgery
and formation of post-operative adhesions
(Ishwar & Memon, 1996; Mckelvey,
Robinson & Aitken, 1985; Pereira, Sohnrey,
& Holtz, 1998; Suyadi & Holtz, 2000)
or some other unknown factors yet to be
studied. Moreover, the pregnancy rate
and kidding rate from the intact group
was rather low, thus there is a possibility
that the outcome of this study may be also
influenced by the technical skill of ET and
animal husbandry and not only due to the
repeated used of the recipient for other
surgery that impacts their reproductive
system.

CONCLUSION

From the findings obtained in this research,
it could be concluded that intact does were
favourable as recipient in ET programme
than repeated surgery does but further
detailed research on the latter to enhance
their pregnancy efficiency is needed.
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