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ABSTRACT
Embryo transfer (ET) technology is of high importance in modern cattle breeding programs. ET is one step in the
process of removing one or more embryos from the reproductive tract of an outstanding donor female and transferring
them to one or more recipient females. Embryos also can be produced in the laboratory via techniques such as in
vitro fertilization (IVF). But the actual transfer of an embryo is only one step in a series of processes that may include
some or all of the following: superovulation and insemination of donors, collection of embryos, isolation, evaluation
and short-term storage of embryos, micromanipulation and genetic testing of embryos, freezing of embryos and embryo
transfer. Cryopreservation and direct transfer of frozen-thawed embryos is common-place with pregnancy rates near
that of fresh embryos. Polymerase chain reaction (PCR) technology is currently being used for sexing embryos, and
this technology will be used for “embryo diagnostics” and “embryo genomics” in the future. Although, many
limitations and problems remain to overcome, these and other new technologies promise to change livestock breeding
drastically in the next decade.
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Table 1. Bovine in vivo-derived embryo activity in 2010(IETS, 2011)
Continent Flushes Transferrable embryos Number of transferred embryos
Fresh Frozen Total Percentage(%)
Africa 1,515 9,738 4,685 3,730 8,415 1.42
Asia 12,986 131,718 34,148 53,590 87,738 14.86
Europe 17,694 117,813 48,555 60,859 109,414 18.53
N America 51,735 338,540 106,400 147,271 253,671 42.95
S America 12,263 77,643 47,353 24,205 71,558 12.12
Oceania 8,458 56,775 21,895 37,870 59,765 10.12
Total 104,651 732,227 263,036 327,525 590,561 100.00
Table 2. Bovine in vitro-derived embryo activity in 2010(IETS, 2011)
Continent Transferrable embryos Number of transferred embryos
Fresh Frozen Total Percentage(%)
Africa 0 0 0 0 0.00
Asia 116,614 15,993 6,510 22,503 6.62
Europe 7,155 3,412 2,249 5,661 1.67
N America 43,058 25,778 2,322 28,100 8.27
S America 268,310 256,888 12,235 269,123 79.23
Oceania 15,012 13,644 654 14,298 421
Total 450,149 315,715 23,970 339,685 100.00
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Fig. 1. Comparison of the number of in vivo and in vitro embryos
transferred annually for the past decade(IETS, 2011).
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Table 3. Pregnancy rate on Day 45 following timed artificial insemination (TAI) or timed embryo transfer using fresh(TET-F) or vitrified

(TET-V) embryos(Al-Katanani et al., 2002)

Pregnancy rate'

Group
All cows(n=155) Synchronized cows*(n=105)
TAI 6.2 + 3.6(5/68)" 5.0 £ 4.3(3/46)"
TET-F 19.0 + 5.0(6/33)° 26.7 + 6.4(5/20)°
TET-V 6.5 £ 4.1(3/54)" 7.4 £ 4.77(2/39)"

Different alphabets in superscript represent least squares means that differ(P<0.05) as determined by orthogonal contrasts(TFT-F

vs. TET-V and TAI, TAI vs. TET-V).

! Data are least squares means = S.E.M. : in parentheses :

number of pregnant cows/total number of cows.

? Cows considered as synchronized were those with progesterone concentrations < 1.5 ng/ml on the day of anticipated ovulation

and > 1.5 ng/ml on the day of embryo transfer.
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