African Journal of Biotechnology Vol. 11(19), pp. 4459-4462, 6 March, 2012

Available online at http://www.academicjournals.org/AJB
DOI: 10.5897/AJB11.3886
ISSN 1684—-5315 © 2012 Academic Journals

Full Length Research Paper

The influence of biopsy method on the survival rates of
sexed and cryopreserved bovine embryos

Mihai Cenariu, Pall Emoke and Groza loan*

Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca, Romania.

Accepted 14 February, 2012

The purpose of this research was to find the most suitable embryo biopsy technique that would yield
the highest pregnancy rates after the transfer of sexed frozen-thawed bovine embryos. Three methods
of embryo biopsy (needle, blade or aspiration) were applied on 120 bovine embryos divided into 3
batches (n = 40). Subsequently, the embryos were frozen/thawed and transferred to synchronized
recipients. Pregnancy diagnosis was performed 30 days later using an ultrasound scanner. The results
show a significant difference in preghancy rates according to the biopsy method: 55% for the needle
biopsy, 45% for the aspiration method and 30% for the microblade technique.
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INTRODUCTION

Embryo sexing is one of the biotechnologies that raised a
lot of interest among the specialists dealing with in vitro
fertilization (IVF) and/or embryo transfer (ET). It has lately
become almost an industry in bovine and equine
reproduction and it is sometimes used in human assisted
reproduction, especially when preimplantation genetic
diagnosis (PGD) is needed. One of the challenges in
embryo sexing is the damage that is done to the embryo
through the biopsy performed in order to remove the
blastomeres from which DNA is extracted. This results in
lower pregnancy rates than with intact embryos and the
percentages become even lower if freezing/thawing is
also performed. Therefore, the purpose of this paper was
to test three embryo biopsy techniques and to find the
most suitable one, which would vyield the highest
pregnancy rates after the transfer of sexed frozen/thawed
embryos to recipients.

MATERIALS AND METHODS

The research was carried out on a total number of 120 bovine
embryos that were divided into three batches as follows: batch 1
which is made up of 40 embryos that were biopsied using a fine
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needle; batch 2 which is made up of 40 embryos that were biopsied
by means of aspiration; batch 3 which is made up of 40 embryos
that were biopsied using a microblade.

Production of bovine embryos

The embryos were obtained after performing the superovulation of
donor cows using a total dose of 1000 IU porcine FSH-LH (Pluset,
Carlier, Spain), artificial insemination (at 12, 24 and 36 h from the
onset of estrus, which usually occurred 36 to 48 h from the last
Pluset administration), non-surgical embryo recovery and
morphological evaluation, as described before (Robertson and
Nelson, 1998). Only grade 1 (excellent and good) and 2 (fair)
morulae and blastocysts were used in this study (Figure 1).

Embryo biopsy

The biopsies were carried out using an Olympus Narishige ONO-
131 three axis hydraulic micromanipulator. The biopsy medium
consisted of PBS supplemented with 0.4% protein (BSA) for the
needle and the aspiration technigue and Dulbecco’s PBS
containing no protein for the microblade technique. In the latter,
after cutting, the same volume of holding medium with a double
concentration of protein (Dulbecco’s PBS supplemented with 0.8%
BSA) was immediately added to the dish to neutralize the attraction
of the cells to the metal blade and to the plastic dish bottom (Lopes
et al,, 2001).

The needle method of biopsy was used in order to harvest
blastomeres from 40 embryos (batch 1) and it consisted of the
following steps: the embryo was held in place using a holding
pipette and the zona pellucida on the opposite side was punctured



4460 Afr. J. Biotechnol.

Figure 1. Grade 1 blastocyst (left) and morula (right). The assessment of embryo quality was
made according to the guidelines suggested by the International Embryo Transfer Society
(IETS).

using a fine needle, it was done carefully not to stab any
blastomeres. Once the needle was completely through the zona
pellucid, the embryo was repositioned on top of the holding pipette
and the needle was moved back and forth in order to remove a
small portion of the zona pellucida. When this was accomplished,
the biopsy pipette was inserted through the orifice and a small
number of cells were removed by gentle aspiration and then
transferred into lysate buffer containing proteinase K.

The aspiration biopsy was used in order to harvest blastomeres
from 40 embryos (batch 2) and it consisted of the following steps:
the embryo was held in place using a holding pipette and through
the zona pellucida on the opposite side the embryo was punctured
using the biopsy pipette. Once the biopsy pipette was inserted
through, gentle aspiration was applied and cells were then
transferred into lysate buffer containing proteinase K.

The microblade biopsy was used in order to harvest blastomeres
from 40 embryos (batch 3) and consisted of the following steps:
there was no need for a holding pipette as the embryo was
stabilized using the scratch bottom technique. The microblade was
placed on top of the embryo, close to one of the edges, and moved
back and forth until a small part of the embryo was literally sliced
away. The sliced portion was then removed by aspiration and
placed in the same lysate buffer containing proteinase K.

Embryo cryopreservation and transfer

After the biopsy, the fresh embryos were frozen in 1.5 M ethylene
glycol as described by Voelkel and Hu in 1992, thawed, and
transferred immediately into synchronized recipients. The evolution
of pregnancies was carefully monitored until day 30 when
pregnancy diagnosis using an ultrasound scanner was performed
and the pregnancy rate was assessed. The results obtained were
statistically analyzed using the GraphPad InStat (ANOVA)

software, and applying the unpaired t test with Welch correction.
The results are considered to have statistic significance if p < 0.05.
The pregnant females were further monitored until delivery.

Embryo sexing

The DNA obtained from cells was used for PCR sexing of embryos
using the method described by Peura et al. (1991). Duplex PCR
was performed, using one set of primers targeted for the 1715
bovine satellite DNA (5 — TGG AAG CAA AGA ACC CCG CT -3
downstream: 5 — TCG TGA GAA ACC GCA CAC TG - 3’) and
another for the BRY4a repetitive sequence, highly specific for the Y
chromosome (5 — CTC AGC AAA GCA CAC CAG AC - 3 and
downstream: 5 — GAA CTT TCA AGC AGC TGA GGC - 3)).

RESULTS AND DISCUSSION

The pregnancy diagnosis performed on day 30 after the
embryo transfer of biopsied frozen/thawed embryos
showed the following results: In batch 1, where embryos
were biopsied using a fine needle, 22 of the 40 cows
were diagnosed to be pregnant, meaning a pregnancy
rate of 55%; in batch 2 where biopsy was made by
aspiration, 18 of the 40 cows were pregnant, yielding a
pregnancy rate of 45%, while in batch 3 only 12 of the 40
cows were diagnosed to be pregnant, representing a
pregnancy rate of 30% (Figure 2). All pregnancies
survived to term and resulted in normal developed calves.

The statistical analysis showed the following results:
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Figure 2. Number of pregnancies obtained in the three batches according to the biopsy technique used.

1. When comparing the results obtained for batch 1 with
those obtained for batch 2, the p value was 0.0497, which
was considered statistically significant.

2. When comparing the results obtained for batch 1 with
those obtained for batch 3, the p value was 0.0004, which
was considered extremely significant.

3. When comparing the results obtained for batch 2 with
those obtained for batch 3, the p value was 0.0085, which
was considered very significant.

The accuracy of the sexing method was assessed at the
time of calving, when the actual sex of the calf was
compared with the prediction made by PCR. Since all the
calves belonging to the three batches presented the sex
which was expected according to the PCR, we concluded
that the accuracy of the sexing method was 100%.

Our study shows that the biopsy method does influence
the rate of survival in frozen/thawed embryos after their
transfer to recipients, and therefore the pregnancy rate.
The needle and the aspiration techniques imply a
minimum damage of the zona pellucida and therefore it
can still act as a protective coat for the blastomeres. On
the other hand, the microblade biopsy method produces
a large opening in the zona pellucida and the subsequent
survival rate of the embryo is much lower. Nevertheless,
the microblade biopsy method is easier and quicker than
the other two, and should be preferred if the embryos are
to be transferred directly, without cryopreservation. In the

case of frozen/thawed embryos, the best method which
least damages the embryos proved to be the needle
technique, followed by the aspiration and microblade
methods, with statistically significant differences between
each other. The accuracy of PCR sexing was not
influenced by the biopsy method, as it was 100% in all
batches. Although, the size of the biopsy tends to be
somewhat smaller when needle or aspiration biopsy is
used as compared to microblade biopsy, the former two
still contain enough genetic material to make
amplification possible. Other studies (Chrenek et al.,
2001; Park et al., 2000) have shown that the biopsy of a
single blastomere is enough in order to perform sexing
and other genotype analysis on embryos.

Various authors, performing embryo biopsy for different
reasons (PGD, sexing, etc.), obtained comparable results.
The pregnancy rate after the transfer of fresh, biopsied
embryos varied from 53 to 62%, the microblade biopsy
method being usually preferred (Bredbacka et al., 1996;
Herr and Reed, 1991; Roschlau et al., 1997; Thibier and
Nibart, 1995). This pregnancy rate is comparable to the
one obtained for the transfer of fresh, intact embryos. Sex
determination can also be performed in bisected embryos
if transferred freshly, without cryopreservation, with good
conception rates, up to 56.5% (Lopatarova et al., 2008).

The results obtained for frozen/thawed biopsied
embryos varied quite a lot among various researchers.
Pregnancy rate ranged from 33 to 66% when needle or
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aspiration biopsy methods were used, but was only 23 to
28% when a microblade was used (Nibart et al., 1997;
Shea 1999).

When biopsy was performed before vitrification, 98% of
the embryos survived manipulation, and 86% of these re-
expanded after vitrification and in-straw dilution. Biopsy
after vitrification was less efficient, since only 69% of the
embryos survived both processes (Vajta et al., 1997).
Moreover, lto et al. (1999) reported that the short-term
culture of bovine blastocysts after biopsy improved their
ability to withstand cryopreservation.

The accuracy of the sexing method was reported to be
higher when the microblade biopsy method was used.
The reason was that the amount of cells harvested was
higher in this case as compared to the needle or
aspiration method, when insufficient DNA could be found
in the biopsied sample (Tominaga and Hamada, 2004). A
solution to this problem for frozen/thawed embryos could
be to perform the biopsies very carefully and to make
sure there is enough cellular material in the pipette before
releasing it into the lysing buffer.

Conclusions

Our study shows that the biopsy technique has a great
influence on the pregnancy rate of biopsied
frozen/thawed embryos, the most suitable biopsy method
being the one using a fine needle. The amount of DNA
extracted from the blastomeres obtained by one of the
three biopsy methods did not influence the accuracy of
PCR. These conclusions obtained after performing the
biopsies on bovine embryos can easily be extended to
embryos belonging to other species (including human) as
they are expected to behave the same under similar
conditions.
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