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Abstract

In general, dairy farmers needed female calves. Multiple ovulation and embryo
transfer technology have obviously shown to speed up the production of superior genetics
calves at least 10 times when compared with artificial insemination. Sexing dairy cattle
embryos before transfer to recipients will give the great opportunity to get more female
calves. Thus, we should do research to find out the efficient technique of embryo sexing in
order to utilize in dairy production in Thailand. The research divided into five experiments.

Experiment 1: This research aimed to compare the in vitro culture of embryo in
medium with and without bovine oviductal epithelial cells (BOEC). The slaughterhouse
derived oocytes were in vitro matured (IVM) and in vitro fertilized (IVF) with frozen-thawed
dairy cattle semen. The development of embryos to blastocyst stage in the medium with
and without BOEC was examined at day 7. The results showed that co-cultured of embryos
with BOEC gave slightly higher number of blastocysts than those without BOEC co-cultured
(37/120, 30.8% and 35/120, 29.16% respectively) but was not significant different.

Experiment 2: This research aimed to compare the effects of biopsy embryos at
blastocyst stage with microblade and subsequent freezing after biopsied on in vitro
development of embryos. The slaughterhouse derived oocytes were IVM and IVF with
frozen-thawed dairy cattle semen. The embryos were cultured in medium without BOEC for
7 days and grade 1-2 blastocysts were subjected to biopsy with microblade. The biopsied
blastocysts were frozen by vitrification technique. The vitrified embryos were thawed and
cultured in vitro for 24 h and examined the development to hatching blastocyst stage. The
results showed that non-biopsied and biopsied embryos without freezing had similar
development to hatching blastocysts (29/30, 96.66% and 28/30, 93.33%, respectively). The
biopsied embryos without freezing showed development to hatching blastocysts (28/30,
93.33%) which were significantly higher than those biopsied and vitrified embryos (23/30,
76.66%). The non-biopsied and vitrified embryos showed significant higher development to
hatching blastocysts than those in biopsied and vitrified embryos (26/30, 86.66% and 23/30,

76.66%, respectively).



Experiment 3: This research aimed to sexing in vitro produced embryos which
derived from slaughterhouse oocytes by PCR Y-specific DNA technique. Grade 1-2 blastocysts
were subjected to biopsy with microblade and the collected cells were determined sex by
PCR. The fresh female embryos were transferred to recipients at day 7-8 after estrous. In
case of not enough recipients for fresh embryos, the female embryos were vitrified. The
results showed that efficiency of PCR was 91.86% (79/86), from these were female embryos
50.63% (40/79) and male embryos 49.37% (39/79). The pregnancy rate after transferred fresh
female embryos to 28 recipients was 42.85% (12/28), from these; recipients gave birth to 11
female calves which achieved 91.66% accuracy of sexing. The 12 female embryos were
vitrified and warmed, 75% (9/12) good quality embryos were detected. The pregnancy rate
after transferred vitrified-warmed female embryos to 9 recipients was 33.33% (3/9), from
these; recipients gave birth to 3 female calves which achieved 100% accuracy of sexing.

Experiment 4: This research aimed to sexing in vitro produced embryos which
derived from ultrasound ovum-picked up oocytes by PCR Y-specific DNA technique. Grade 1-
2 blastocysts were subjected to biopsy with microblade and the collected cells were
determined sex by PCR. The fresh female embryos were transferred to recipients at day 7-8
after estrous. In case of not enough recipients for fresh embryos, the female embryos were
vitrified. The results showed that efficiency of PCR was 90.00% (90/100), from these were
fermale embryos 51.11% (46/90) and male embryos 48.89% (44/90). The pregnancy rate after
transferred fresh female embryos to 23 recipients was 43.47% (10/23), from these; 1
recipient aborted, remaining 9 recipients gave birth to 8 female calves which achieved
88.88% accuracy of sexing. The 23 female embryos were vitrified and warmed, 82.60%
(19/23) good quality embryos were detected. The pregnancy rate after transferred vitrified-
warmed female embryos to 19 recipients was 31.57% (6/19), from these; recipients gave
birth to 6 female calves which achieved 100% accuracy of sexing.

Experiment 5: This research aimed to sexing in vivo produced embryos which derived
from multiovulation by PCR Y-specific DNA technique. Grade 1-2 blastocysts were subjected
to biopsy with microblade and the collected cells were determined sex by PCR. The fresh

female embryos were transferred to recipients at day 7-8 after estrous. In case of not



enough recipients for fresh embryos, the female embryos were vitrified. The results showed
that efficiency of PCR was 90.90% (40/41), from these were female embryos 52.50%, (21/40)
and male embryos 47.50% (19/40). The pregnancy rate after transferred fresh female
embryos to 10 recipients was 60.00% (6/10), and recipients gave birth to 6 female calves
which achieved 100% accuracy of sexing. The 11 female embryos were vitrified and warmed,
90.90% (10/11) good quality embryos were detected. The pregnancy rate after transferred
vitrified-warmed female embryos to 10 recipients was 40.00% (4/10), from these; recipients
gave birth to 4 female calves which achieved 100% accuracy of sexing.

The experiments can be concluded that vitrified biopsied embryos gave lower
survival rate than fresh embryos. PCR sexing of in vitro and in vivo derived embryos could
achieved high efficiency and accuracy of predicted female calves. Need to do further

research to improve survival rate of biopsied embryos after vitrification.
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