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ABSTRACT

This study aims to superovulation response and embryo quality of two cattle groups studied, namely
the Limousin and Simmental cattle groups so that it can be known from the two cattle groups that have the
best response level and embryo quality. This study was conducted at the Cipelang Livestock Embryo Center
(BET), using secondary data on the quality and number of embryos produced in Limousin and Simmental
donor cattle. The parameters observed in this study were the number of corpus luteum (CL), response rate,
recovery rate, number of embryos collected (1, 2, 3, 4 (DG / UF)), and the proportion of transferable embryos,
the proportion of degenerative embryos, and the proportion of unfertilized. The data collected were tested
using the Mann-Whitney test. The results of this study, the number of CL, response rate, recovery rate, total
embryos collected, the proportion of transferable embryos, the proportion of DG embryos, and the proportion
of UF Limousin and Simmental cattle showed different results but were not significantly different (P> 0.05).
This study concludes that Limousin cattle produce better embryo quality than Simmental cattle because they
produce a higher number of CL, response rate, recovery rate, total embryos collected, and a lower proportion
of degenerative embryos.
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INTRODUCTION every year is due to the lack of beef cattle
population, in 2022 beef cattle also decreased to

0.73 million (BPS, 2023). Limousin and

The development of beef in the last five

years has decreased in the Java region by

around 0.35% each year, but outside Java, it has Simmental cattle are types of Bos taurus beef

increased by 2.33% cach year (Revi et al cattle that are quite widely raised by Indonesian
. 0 i)

2018). In 2022, meat production in Indonesia farmers  because  these  cattle have many

reached 524.76 thousand tons (BPS, 2023). advantages as a type of beef cattle. Limousin

However, this amount is not comparable to cattle have a high fertility rate, give birth easily,
meat consumption which reached 816.79 can breastfeed, and take good care of their

thousand tons (BPS, 2023). So Indonesia still calves. Meanwhile, Simmental cattle choose a

; . ery fast growth performance, in one da
experiences a shortage of meat production of + very g p ’ Y

242.03 thousand tons to meet the consumption Simmental cattle can gain weight of around 0.6

- 1.5 kg so that when they are adults their body
weight can reach 1,400 kg (Hartati et al., 2022).

needs of the Indonesian people. The lack of

meat production that Indonesia still experiences
The advantages of Limousin and Simmental
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cattle are one of the reasons for the types of beef
cattle that need to be improved because these
two groups of cattle if developed in a large
population, can help overcome the lack of beef

production, this improvement can be done by

improving  genetic  quality  first by
implementing  superovulation reproductive
biotechnology.

Superovulation is a treatment given to
donor cows to produce more eggs than their
natural conditions by providing certain
hormonal treatments (Setiawan et al., 2017).
Thus, through superovulation activities, seeds
with superior genetic quality will be produced,
and through these seeds, a greater population
increase will be produced with superior genetic
quality so that the fulfillment of national seed
needs can be overcome. Simmental and
Limousin cows in previous studies had the same
superovulation response, but Simmental cows
produced more CL and DG quality embryos
than Limousin cows, besides that, for the
number of LT and UFO quality embryos, the
two types of cows showed very different results
(Liamanu et al., 2018).

This study was conducted to determine
the superovulation response, the comparison of
the number of CL and embryos produced, and
the proportion of embryos produced based on
the quality of the Limousin and Simmental
cattle herds. Thus, an evaluation can be carried
out to improve the superovulation response or
the quality of embryos produced by the two

herds of cattle.
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MATERIALS AND METHODS
Research Location and Materials

This research was carried out at the
Cipelang Livestock Embryo Center (CLEC)
located in Cipelang Village, Cijeruk District,
Bogor Regency, West Java, Indonesia. This
study was conducted using data on the quality
and number of Limousin and Simmental donor
cow embryos obtained from the Cipelang
Livestock Embryo Center (BET) during the
implementation of the superovulation program
from 2020 to October 2023.

The procedure for  performing
superovulation in CLEC from the initial
selection of donor cows to the storage of
embryos produced is as follows (Figure 1).

The data obtained were the number of
Limousin donor cows as many as 71 and
Simmental as many as 74 in the superovulation
program and donor cows that responded to
superovulation, the number of Corpus Luteum
(CL), the number of embryos collected, embryo
quality (1, 2, 3, 4 (DG/UF)), with an average

age of 5 years.

DONOR SELECTION |—| Superior genetics, animal health checks, reproduction |
¥

‘ SUPEROVULATION
+

|{ administration of reproductive hormones according to the._ |

- Physiological solution flushing media+Calf serum
1% +Antibiotics 0.1%

- Cervical expander, silicon tube, stylet. syringe, bottle,
Foley catheter, glove, disinfection solution, 18 G needle,
PGF2a, anesthetic preparations.

HARVESTING
EMBRYO
(Flushing)

¥

The process of filtering the flushing results, then the
embryos are collected in a 10x35 mm patridisk using a
Pasteur pipette

EMBRYO HANDLING

+
EMBRYO
EVALUATION

s
QUALITY CONTROL

|—| Determination of the suitability of embryo quality |
¥
EMBRYO FREEZING

iy

EMBRYO STORAGE H Embryos were stored at -196°C in liguid nitrogen |

The process of assessing embryo quality, then handling the
embryos

Embryo packaging process, embryo coding, embryo
freezing




Figure 1. Steps in the superovulation program

and in vivo embryo production, starting from

donor selection to embryo storage.

[lustrates the steps

involved in

implementing the donor cows superovulation

program and in vivo embryo production (Figure

2).

PRID out

PGF20
+
mplant  psH  FSH = pgy

PRID 4ml  3ml aml Lml
Morning:
Days to 9 10 11 12
Afternoon: FSH FSH FSH FSH
ml 3ml oml Iml
+
PGF2a

Superovulation by injecting 1 dose of Follicel
Stimulating Hormone (FSH) with 8 injections
given in decreasing doses (Day 9 to Day 12).

Overall hormone dose: 400 mg FSH dissolved

in 20 ml of diluent

Check CL (Superovulation
response, flushing and
embryo evaluation)

Figure 2. Superovulation Procedure. Day 0, installation of a progesterone device for follicular wave synchronization.

Day 9 to day 12 of the superovulation program with FSH injection using a reduced dose. Day 11, synchronize lust by

releasing the progesterone device and injecting the PGF2a hormone. Day 13 and 14 artificial insemination 3 times. Day

20 of rinsing.

Synchronization of Follicular Waves and 10 Morning: FSH injection 3 ml
(instramuscular)
Superovulation Afternoon: FSH injection 3 ml
. N . (instramuscular)
Follicle wave synchronization is carried
. : : 11 Morning: Cue-mate removal + 2
out by inserting a progesterone device (Cue- ml FSH injection
mate) intravaginally from day 0 to day 11 *+ PGF2a (intramuscular)
Afternoon: 2 ml FSH + PGF2a
(Hardiyanto et al., 2016). The superovulation injection (intramuscular)
program is carried out by injecting FSH on days 12 Morning: 1 ml FSH injection
. . (instramuscular)
9 to 12 with decreasing dosage (4 ml, 3 ml, 2 Afternoon: 1 ml FSH injection
ml, 1 ml in the morning and evening) (instramuscular)
intramuscularly (Table 1). 13 Morning: Artificial Insemination
_ (IB)
Table 1. Superovulation Treatment Schedule Afternoon: Artificial
Insemination (IB)
Day to Superovulation Treatment
0 Implant Cue-mate (Intra vagina) 14 Pagi : Inseminasi Buatan (IB)
9 Morning : FSH injection 4 ml 20 Morning: CL check with rectal

(instramuscular)
Afternoon: FSH injection 4 ml
(instramuscular)

palpation (Superovulation
response), flushing and embryo
evaluation
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Synchronization of Oestrus and Artificial
Insemination (AI)

Lust synchronization is carried out by
injecting the PGF2a hormone exactly on the
11th day after the progesterone device implant
(follicle wave synchronization). This PGF2a
hormone injection is carried out simultaneously
with the removal of the progesterone device
(cue-mate) and FSH injection on the 3rd day
precisely when the FSH dose of 2 ml is given
(Darlian et al., 2021).

The of

implementation artificial

insemination (AI) for the superovulation
program is carried out three times (morning,
afternoon, morning) (Darlian et al., 2021), but
if the donor cow still shows signs of heat after
3 artificial inseminations (Al), then artificial
insemination (Al) may be carried out again.
Embryo Flushing

At the Cipelang Livestock Embryo
Center (BET), embryo harvesting is carried out
on the 7th day after the implementation of Al,
embryo harvesting is carried out by flushing the
left, right, and body uterus 3 times alternately,
using 500 ml of ringer lactate fluid each
supplemented with 1% calf serum and
antibiotics. So one cow will use up 1,500 ml of
uterine flushing fluid which is collected in a
flushing container bottle. Then the uterine
flushing fluid that is already in the container
bottle will be taken to the laboratory for embryo
evaluation. After the uterine flushing process is

complete, the next step is that the livestock will

be given 50 ml of 2% iodine which is given
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intravaginally which aims to minimize
infection. After that, the livestock will be
injected with the PGF2a hormone to shed CL to
avoid pregnancy and help the reproductive
recovery process to be faster (Darlian et al.,
2021).
Embryo Evaluation

The embryo evaluation process can be
started by filtering the flushing media using an
embryo filter, embryo search is done on the
embryo filtering media under a microscope
with 40x magnification. Then the embryo will
be evaluated based on its quality, the following
are the criteria for determining embryos based
on their quality (Table 2):

Table 2. Embryo Quality Assessment

Embryo Description

Quality
Quality 1 (A):
Excellent or
Good

1. The shape of the embryo is
symmetrical and round
(spherical) with
blastomeres  that  are
uniform in size, color, and
density.

The embryo must have a
shape consistent with the
estimated developmental
phase of the embryo itself.
Relatively minor irregular
shape.

Have a minimum of 85%
intact cellular material and
live embryo mass.

The zona pellucida should
be round, smooth, not
sticking to the petri dish or
pipette.

In general, it has an
irregular shape in the
medium category in terms
of embryo mass, size, color
and density of individual
cells.

Have intact cells and live
embryo mass of at least
50%

Quality 2 (B): 1.
Fair




Quality 3 (C): 1. Embryos are
Poor predominantly irregular in
shape, size, color and

density of individual cells.

2. Have intact cells and a live

embryo mass of at least
25%.

Degenerative Degenerative embryos are
embryos that were once alive
but died or did not develop
according to their phase

Unfertilized Unfertilized embryos are

embryos that are not fertilized
because when fertilization
occurs the egg cells have not
yet matured.

Research Parameters

1. Number of Corpus Luteum (CL)

Number of responding donor cows
2. Response Rate = X 100%
Number  of donor  cows in
superovulation

Total number of embryos collected
3.  Recovery Rate = X 100%
The number of CL formed in the ovaries

4. Embryo Collection

Number of transferable embryos
5. Transferable Embryos = X 100%
Number of embryos collected

Number of DG embryos
6. %DG= X 100%
Number of embryos collected
Number of UFO
7. %UF= X 100%

Number of embryos collected
Statistical Analyses
The number of corpus Iluteum (CL),
response rate, recovery rate, total embryos
collected, proportion of transferable embryos,
proportion of degenerative embryos (DQ),
proportion of unfertilized ova (UFO), will be
analyzed using the Mann-Whitney U Test with
a significance level of (P < 0.05) using IBM
SPSS 23 software.

RESULTS AND DISCUSSIONS
Number of Corpus Luteum (CL)

The corpus luteum (CL) is one of the
benchmarks used to determine the response of
donor cows to superovulation treatment after
administration of the gonadotropin hormone,
namely the follicle-stimulating hormone (FSH).
The success of superovulation treatment can be
seen from the ovarian response measured by the
number of CLs formed due to the ovulation
process from mature follicles (de Graaf). The
more CL formed, the higher the response of the
superovulation program (Subchan et al., 2016).

The number of CLs of Limousin and
Simmental cattle in this study showed no
significant difference (P>0.05) (Table 3).
Table 3. Number of Corpus Luteum (CL)

Cattle Herd Number CL Dp-value
Limousin 9,48+7,15 0,20
Simmental 8,50+6,99

This is because the concentration of

FSH hormone given to Limousin and

Simmental cattle in the superpopulation
program was not different. The results of this
study differ from the Liamanu et al. (2018)
study which stated that, Simmental -cattle
produce a higher number of CLs than Limousin
cattle, so the results of the study showed a very
real difference between the number of CLs of
Simmental and Limousin cattle which could be
caused by differences in livestock groups.
Simmental cattle showed a lower
average value of 8.50 while Limousin cattle

produced a higher average CL of 9.48 (Table 3).



This is estimated because the number of CL
levels from each cattle group is different. The
average number of CL of Simmental cattle in
this study was lower than in the Djunaedi et al.
(2019) study, which was 11. The average
number of CL of Limousin cattle in the
Setiawan et al. (2017) study was also much
larger, which was 13.4.

Response Rate

The response rate is calculated by
comparing the number of livestock that
responded to superovulation with the total
number of livestock given superovulation
treatment (Darlian et al., 2021). In this study,
cows were declared to have responded to the
superovulation if they had a CL > 3.

The response rate of Limousin and
Simmental cattle in this study showed results
that were not significantly different (P > 0.05)
(Table 4).

Table 4. Respon Rate

Cattle Herd Respon Rate Dp-value
Limousin 90,00 + 30,21 0,12
Simmental 84,21 £ 36,70

The absence of differences in response
rates can be caused by several factors, one of
which is the superovulation method used or the
determination of the FSH injection time in the
same superovulation program. The
superovulation method used in this study was to
inject FSH intramuscularly into the body of the
livestock as much as 1 dose with 8 injections for
four days (Days 9 to 12) in the morning and

evening with decreasing doses. The injection
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method is carried out because the half-life of the
FSH hormone to survive in the body is only 2-
5 hours, so the injection needs to be repeated for
4-5 days at intervals of 10-12 hours (Tjahjani et
al., 2021). Several factors influence the
response rate or superovulation response in
donor cows, including the donor cow seeds
used, the age of the donor cows, the number of
cattle used as donors, and the BCS of the donor
cows (Liamanu et al., 2018).
Recovery Rate

The calculation of the recovery rate
value will determine the extent to which the
comparison of the number of CL produced by
each cow with the total embryos collected.
Before the flushing is carried out, the donor cow
that has been programmed for superovulation
will be palpated rectally first to determine the
number of CL formed. If there is CL > 3,
flushing will be continued, then an embryo
evaluation will be carried out to determine the
number of embryos produced. After that, the
embryo calculation will be carried out by
comparing the number of CL formed (Recovery
Rate). The recovery rate values of Limousin
and Simmental cattle in this study showed that
the results were not significantly different

(P>0.05) (Table 5).
Table 5. Recovery rate

Cattle Herd Recovery Rate p-value
Limousin 90,00 + 30,21 0,12
Simmental 84,21 + 36,70

According to Wiley (2017), the

recovery rate is influenced by the flushing



technique and the placement of the Folley
Gatherer during flushing. In this study, the
flushing technique used was non-surgical. The
flushing method used in this study is a non-
surgical method by flushing the uterine cornua.
The placement of the follley catheter greatly
affects the success of embryo harvesting and
will affect the recovery rate value (Darlian et
al.,2021).
Total Embryos Collected

Based on research conducted by
Hardiyanto et al. (2016) stated that embryos
obtained from Limousin and Simmental cattle
that were fed with 15-20% protein content aged
3-6 years showed results that were not
significantly different. Generally, the older the
cow is, if it is given low-quality feed, it can
cause a decrease in the total embryos produced,
because young cows can produce optimally, in
addition, environmental factors can also affect
cows during handling and maintenance when
checking reproductive status. The total number
of embryos collected from Limousin and
Simmental cattle in this study showed results
that were not significantly different (P > 0.05)
(Table 6).
Table 6. Total Embryos Collected

Cattle Herd  Embrio Dp-value
Terkoleksi
Limousin 8,15+7,73 0,10
Simmental 6,64 = 7,81

The absence of a total difference in the
embryos collected in the two cows may be due
to the Limousin and Simmental cows having

several follicles sensitive to gonadotropin
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hormones that are not much different. Darlian
et al. (2021) stated that embryo acquisition is
greatly influenced by the level of the number of
mature eggs ovulated and is influenced by the
superovulation treatment carried out. In
addition, the total number of embryos produced
is also influenced by reproductive conditions,
follicle population when superstimulating
begins, and superovulation techniques. The
follicle population when superovulation begins
has a significant influence on the success of
superovulation (B6 & Mapletoft, 2020), which
will later affect embryo acquisition.
Proportion of Transferable Embryos

The proportion of transferable embryos
is the ratio between the total number of embryos
collected and the number of transferable
embryos from all embryos produced.
According to Darlian ef al. (2021), the success
of embryo production can be seen from the
number of transfer-worthy embryos produced.
According to Cizmeci & Giiler (2018), embryo
production can be stated to have economic
value if the number of embryos suitable for
transfer is > 5, and the cause of the low number
of embryos suitable for transfer is suspected to
be due to the hyperstimulation effect. The
proportion of embryos suitable for transfer from
Limousin and Simmental cattle in this study
showed results that were not significantly
different (P > 0.05) (Table 7).

Table 7. Proportion of Embryos Suitable for
Transfer
Cattle Herd

Limousin

Proporsi ELT
34,86 + 38,17

Dp-value
0,54




Simmental 33,94 £ 39,07

The absence of significant differences is
thought to be due to the uniformity in the level
of oocyte maturity when donor cows are in the
superpopulation  program. According to
Setiawan et al. (2017), the diversity of oocyte
maturity levels during superpopulation
treatment can cause less than optimal embryo
quality when compared to cows with normal
conditions. Hyperstimulation can cause a
decrease in the quality and number of embryos
produced (B6 & Mapletoft, 2020). The timing
of flushing can be a factor in obtaining the
proportion of transferable embryos because
flushing too quickly can result in a greater
number of untransferable embryos being
produced. The success or failure of embryo
production can be measured by the number of
transferable embryos obtained. According to
Darlian et al. (2021), an embryo is said to be of
good quality if the embryo has a morphology
and developmental phase according to its
developmental time.

Proportion of Degenerative Embryos

The proportion of degenerative embryos
is an embryo that does not develop according to
its phase, the number of embryos that do not
develop normally will affect the high
percentage of embryos that are not suitable for
transfer (Subchan et al., 2016). Based on the
statement Setiawan et al. (2017), the existence
of variations in embryo development in the

same environment can affect the viability of the
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embryo. The proportion of degenerative
embryos of Limousin and Simmental cattle in
this study showed results that were not
significantly different (P > 0.05) (Table 8).

The results of this study are estimated
because the induction of FSH hormone in the
superovulation program stimulates the growth
of the same embryo so that the quality of
degenerative embryos is not significantly
different in the Limousin and Simmental cattle
groups. One of the benchmarks for success in
the superovulation program is the high level of
fertilization because it can affect the total

embryo acquisition (Darlian et al., 2021).

Table 8. Proporsi Embrio Degenerative

Cattle Herd Degenerative p-value
Limousin 23,70 £ 64,35 0,47
Simmental 33,80 £24,58

Several factors can affect embryo
production in cattle, the physiological condition
of the livestock when harvesting is carried out,
the level of fertilization, disturbed embryo
development, and the condition of the ovaries
(Hardiyanto et al., 2016).

Proportion of Unfertilized Ova

The diversity in the level of oocyte
maturity in superovulation treatment can cause
the quality of embryos produced by donor cows
to be less than optimal when compared to
normal conditions. If the egg cells are not yet
mature when the fertilization process occurs, it
will cause no embryo formation (unfertilized),
or the embryo will die (degenerative) (Setiawan

et al., 2017). The proportion of unfertilized



Limousin and Simmental cattle in this study
showed results that were not significantly
different (P > 0.05) (Table 9).

Table 9. Proportion Unfertilized

Cattle Herd Unfertillized Dp-value
Limousin 30,22 £39,42 0,06
Simmental 18,34 £31,42

The absence of differences in the results
of the study can be caused by the use of semen
when the IB process is carried out on livestock.
According to Hardiyanto et al. (2016)., the use
of different semen can be the cause of high UF
variations because each individual has a
different response during the fertilization
process, individual variations in cows and stud
breeds can affect differences

The

in embryo

development. acquisition of UF
proportions in research can be influenced by
epigenetic factors that can play an important
role in the early stages of embryonic
development, such as amino acids, ions,
vitamins, energy substrates, hormones, growth
factors, and cytokines (Hardiyanto et al., 2016).
Furthermore, Setiawan et al. (2017) states that
dead (degenerative) embryos or unfertilized
oocytes can cause a decrease in the quality of

other embryos.

CONCLUSION
There was no significant difference in
the number of CLs, response rate, recovery rate,
total embryos collected, the proportion of
transferable the

embryos, proportion of

degenerative embryos, and the proportion of
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unfertilized in the two cattle groups studied.
However, when viewed from the average,
Limousin cattle showed a better response than

Simmental cattle.
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