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Abstract

Ovaries from 12 cows were collected separately in an abattoir and the data concerning the donor
were recorded. The ovaries were transported for 8—10 hours to the laboratory and processed imme-
diately. Oocytes from these ovaries were collected separately and submitted to IVM/IVF/IVC. The
seven HF cows supplied 165 oocytes (23.57 per cow on average) with high individual variations. Five
MB cows supplied 250 oocytes (50 per cow on average). After IVF 137 expanded blastocysts were
obtained (33% of oocytes, 11.41 per cow, range 2-22). All of the obtained blastocysts were frozen by
vitrification.
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Pe3rome

SitaaunuTe ot 12 kpaBu Osxa MOTYUYEHHU OT KJIAHWIIA ¥ TIOCTABEHU TIO OT/ICITHO 33 TPAHCIIOPTH-
pane. [lanHuTe 32 nOHOpHUTE OsiXa 3amucaHu. TpaHCIOPTUPAHETO HA SHYHUIIUTE JI0 JTadopaTopusi-
Ta Oemre B pamkuTe Ha 8—10 yaca u He3abaBHO 3amoyHa oOpaboTBaHeTo UM. [lonyueHuTe oouuTu
0sixa crOupanu nootaenHo u rpynupanu 3a [VM/IVF/IVC. Ot cenemte HF xpaBu ca momyuenu 165
ooruTa (cpeaHo 23,57 oT kpaBa) ¢ rojieMu UHAMBHAYadHU Bapuauuu. Ot ner MB kpaBu ca nony-
gyenu 250 oonmra (cpeaHo S50 ot kpapa). Ciien IVF 6sixa momyuenn 137 ekcnianaupanu 6J1acTOUCTH
(33% ot ooumtute, 11,41 ot KpaBa, Tuana3on 2—22). Bcuuku nomydenu 01acTonucTu 6sxa 3ampase-
HU 4pe3 BUTPUPHUKAIUAL.

Kniouoeu Oymu: viH BUTPO, rOBea, KYJITUBUPAHE, NHIUBUAYAIHU KPaBU
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Introduction

Initially, the purpose of in vitro fertilization
in cows was similar to that in humans: treat-
ment of infertility and obtaining new knowledge
on the first moments of life. Some success has
been achieved with animals showing pathologi-
cal infertility, but most of the development and
application of the methodology has been aimed
at improving genetic selection and reducing the
generation interval. Bovine in vitro maturation
(IVM), in vitro fertilization (IVF), and in vitro
culture (IVC) found some applications in the
breeding of high genetic value cattle.

Blastocyst rates in embryos obtained from the
in vitro maturation of oocytes and their fertiliza-
tion and culture are still not at the desired level in
comparison to embryos produced in vivo (Diez
et al., 2005, Pereira et al., 2005). One of the most
important problems encountered in vitro culture
studies is seen in the maturation period of oo-
cytes until they reach a fertilizable level. The use
of ovaries obtained from animals slaughtered in
abattoirs is a practical method employed for the
in vitro production of embryos, and also for ex-
perimental studies in human medicine (Gardner
et al., 2004, Van Soom and Boeijan, 2002).

Transport time, storage of the ovaries, and, in
particular, the temperature of the medium used
during transport are among the factors affect-
ing complete maturation (Nakao and Nakatsui,
1992).

According to Saleh (2017), that period be-
tween slaughtering and sample processing sig-
nificantly affect oocytes collected percentage
and quality. Bacelo-Fimbres et al., 2015, founded
that shipping slaughterhouse-derived bovine oo-
cytes either for 18 hours or for 24 hours was su-
perior to the conventional maturation system for
blastocyst production at day 7 of IVC.

The development of the ultrasound-guided
oocyte aspiration technique in live cows offers
the possibility to obtain several oocytes as an
alternative method to the current embryo col-
lection procedures involving superovulation. In
vitro embryo production offers also an ultimate
chance to obtain a surplus offspring from geneti-
cally valuable cows after death. Generally, oo-

cytes for in vitro experiments are obtained from
ovaries coming from a slaughterhouse and are
from animals of unknown origin. Breeding ap-
plications of an individual IVM/IVF/IVC meth-
od implies the identification of the mother, as
well as the father.

In this study influence of the transportation
time was tested. In vitro techniques were applied
to 12 valuable cows of different breeds that had
to be slaughtered because of incurable sterility
(6 cows), advanced age (2 cows) and lameness
(4 cows).

Materials and Methods

In Vitro Maturation

The ovaries from each particular cow were
selected separately in the abattoir. The personal
data of each cow was recorded and the ovaries
were transported within 8 to 10 hours to the lab-
oratory in 0.9% NaCl at ~ 1820 °C. Oocytes
were recovered by aspiration of all visible fol-
licles regardless of the size and pulled together.
After the puncture, the ovaries were sliced using
a razor blade in a petri dish filled with MPBS
supplemented with 10% FCS and each ova-
ry was washed with fresh MPBS + 10% FCS.
The oocytes obtained after slicing were pooled
together and because of the danger of mycotic
contamination were handled separately from the
ones obtained after the puncture. To avoid this
the ovaries were handled in the presence of an
antibiotic — antimycotic solution (AAS, Sigma).
The oocytes were washed two times in MPM
(modified Parker’s medium) supplemented with
10% ECS and matured in groups of ten in 100 pl
drops of MPM supplemented with 20% ECS and
2 ng/ml FSH (Pluset, Calier) for 22—-24 hours at
39 °C and 5% CO, in humidified air.

In Vitro Fertilization

For the fertilization, frozen semen was used.
This was supplied by the owners of the cows. For
each breed was used a single bull with approved
fertility.

Frozen/thawed sperm was used. Viable sper-
matozoa were selected using the swim-up meth-
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od, washed twice, and diluted to a concentra-
tion of ~ 1.10° sperms/ml. The matured ova were
washed twice in fertilization medium (TALP + 6
mg/ml BSA + 10 pg/ml heparin) and transferred
into 45 ul drops of fertilization medium. To each
drop 5ul of the sperm suspension was added.

In Vitro Culture

After eighteen hours of sperm/eggs co-incuba-
tion the presumptive zygotes were washed twice
in MPM without serum and cultured for 24-30
hours in 400 pul MPM without protein supplemen-
tation. After this time the cleaved embryos were
transferred to 400 ul MPM supplemented with 10
% ECS (not heat-treated) and cultured in the pres-
ence of cumulus cells for another 6 days. All of the
transferable embryos were frozen by vitrification.

Vitrification

We applied a modified vitrification method
described by Do et al., 2016. Details on the com-
position of the media, the method of preparation,
and the procedures are described in detail in an
article by Do et al., 2019, Mogas, 2018.

Only blastocysts of the highest quality were
vitrified.

Results and Discussion

Our data suggest that transferable embryos
could be produced by a complete in vitro pro-
cedure. This confirms the results of Mermillod
et al., 1992, Van Langendonckt et al., 1995. As
mentioned by the authors above, also the yields
in terms of oocytes and transferable embryos per
cow in our experiments were highly variable.

Also, the yields in terms of oocytes and trans-
ferable embryos per cow in our experiments
were highly variable. This confirms the results
of Maaike et al., 2017. The results are shown in
Table 1.

In our experiment in most of the cases, we
were able to obtain some more oocytes after slic-
ing the ovaries. Sometimes we recovered more
oocytes after slicing compared to aspiration. As
mentioned, we cultured these oocytes separately
from the oocytes obtained after aspiration be-
cause of the danger of mycotic contamination.
However, there was no mycotic contamination
in all cases studied and the data from aspiration
and slicing were pooled together. In Figure 1 a
comparison of the development of the embryos
between the breeds was made.

Table 1. Development of the oocytes obtained from ovaries of individual cows

Cow No Breed Oocytes > 2 cells Morula Blastocyst
n n % n % n %

1 HF 22 21 95.45 13 61.90 8 61.53
2 HF 26 25 96.15 13 52.00 10 76.92
3 HF 38 31 81.57 21 67.74 13 61.90
4 HF 15 12 80.00 8 66.66 6 75.00
5 MB 82 61 74.39 25 40.98 16 64.00
6 MB 48 42 87.50 22 52.38 15 68.18
7 HF 36 26 72.22 9 34.61 9 100.00
8 MB 45 40 88.88 25 62.50 22 88.00
9 MB 32 28 87.50 19 67.85 10 52.63
10 HF 18 18 100.00 12 66.66 7 58.33
11 MB 43 37 86.04 24 64.86 19 79.16
12 HF 10 7 70.00 4 5714 2 50.00

HF — Holstein Frisian, MB — Montbeliard
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The data shown in Fig. 1 represents the means
and SD. The data were compared by unpaired T-
test to determine the significant differences. We
were unable to find a significant influence of the
age of the cows, the reason for slaughtering, and
other factors. But we did find significant differ-
ences between the breeds. From the figure, one
can see there is an influence of the breed. Seven
Friesian cows produced fewer oocytes and pro-
portionally fewer blastocysts than five Montbe-
liard cows. The differences varied from signifi-
cant (p < 0.05) for the oocytes and the zygotes
that cleaved to > 2 cells to highly significant (p
< 0.05) for the development to morula and blas-
tocyst stage.

We have no explanation for those visible dif-
ferences between the breeds. We will refrain
from definite conclusions due to the small num-
ber of animals included in the experiment. We
can speculate that the Montbeliard cows have a
lower milk yield on average than the Holstein
cows and this might be one of the possible ex-
planations.

As for the temperature of transportation,
Shioya (1993) used to test various temperatures
of transportation 1.e. 4 °, 23 °, and 38 °C, within
2 to 4 hr. after the death of the animals. The oo-
cytes from the ovaries transported at 4 °C showed
a marked decrease of the developmental capabil-
ity to blastocysts after IVM/IVEFE. The transpor-
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tation at 23 °C had an advantage over that at 38
°C, resulting in a development rate of the blasto-
cysts ranging from 15.5% to 20.5%. The possi-
bility of transporting ovaries for a long time was
confirmed because 16% of the oocytes obtained
from ovaries kept at 20 °C for 8 hr. were able to
develop to the blastocyst stage.

Shioya (1993) also reported, that storage of
the ovaries for 5-8 hours at a temperature of
37-39 °C decreases the maturation rate of the
oocytes and adversely affects their development
to the blastocyst stage after in vitro fertilization,
Narita et al. (2005). In contrast, storage of ova-
ries for 8 hours at a temperature of 20-25 °C has
been reported to not affect either oocyte matura-
tion rates or development to blastocyst follow-
ing in vitro fertilization, Abe and Shioya, 1996.
Bohlooli et al. (2015) transport the ovaries to the
laboratory for about 3 hours, testing three trans-
port medium temperatures of 4 °C, 25 °C, and
38 °C. The best results are obtained at a tempera-
ture of 4 °C. These results are very indicative
of the surviving potential of the bovine oocytes,
also very useful from a practical point of view.

Ozdas et al. (2006) reported, that transporta-
tion of cattle ovaries at 4 °C is not detrimental to
the in vitro development capacities of oocytes.
However, the development capacity of these oo-
cytes to blastocytes following in vitro fertiliza-
tion is unknown. The development capacity fol-

.

morula blastocyst
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Fig. 1. Comparison of the development between the breeds (mean + sd)
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lowing IVF of these oocytes which form a model
for both animals and humans must be investigat-
ed in future studies. Other possible explanations
for the variability in means of different number
transferable embryos could be assigned to the
small number of oocytes and embryos cultured
together.

Ling and Lu (1990) found no differences
among the fertilization rates of different number
oocytes in 50 ul drop but found differences in
the developmental rates to the blastocyst stage.
There is evidence that the regulation of preim-
plantation embryo in vitro development could be
influenced by some autocrine or paracrine fac-
tors secreted by the embryos themselves (Paria
et al., 1990). In the bovine the 8-, 16 cell stage
block can be overcome in vitro by the use of ei-
ther co-culture of embryos with helper cells or
of media conditioned by these cells. Generally,
the embryos are cultured in large groups and in
small volumes of mediums, making use of the
presumptive autocrine/paracrine factor. Embryo
production from the limited number of oocytes
produced by single cows could be impaired by
the dilution of the autocrine/paracrine factors
during embryo culture.

Conclusion

Unfortunately, the high individual variations
observed in our experiments will impair the
predictability of the number of transferable em-
bryos that will be obtained from one individual
slaughtered cow. In fact, in our experiments, all
of the cows supplied suitable cumulus-oocyte
complexes and in all cases, transferable embryos
were produced. However, as mentioned above
we investigated just a small group of animals.
Inevitably in a largescale program, there will be
cases where no suitable oocytes or transferable
embryos will be produced.

The variations in our experiments could be
assigned to some factors: the oocytes were ma-
tured and fertilized without selection, in small
groups, there could be differences among the
bulls to promote blastocyst formation. In our ex-
periments, there were no differences between the

groups making use of the same bull in promot-
ing blastocyst development. We have no ready
explanation for this phenomenon. In our experi-
ments, we observed, that often bulls with a high
Al index, in vitro are showing best results (not
published). Perhaps the sperms from these bulls
are with low energetical potential and the place-
ment in the immediate vicinity by the eggs in
vitro enhances the propulsion and the fertiliza-
tion rates.
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