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ABSTRACT
The present study was performed to optimize a superovulation

protocol of Friesian cows in order to produce a large number of good
quality embryos suitable for development in culture in vitro and for
transfer. Superovulation protocol was done using a single injection of
two different doses of pregnant mare serum gonadotropin (pMSG)
(Low, 2500 ill vs high, 3000 IU), Cows (n=30) were treated with
different PMSG doses at day 10 of normal oestrus cycle , and ovarian
response was evaluated by ultrasonography. Results showed that cows
treated with low PMSG dose had a greater number of (p<0.01) CLs
(11.67 vs. 9.33) as well as total and transferable embryos (8.3 and 5.3
vs. 7.1 and 4.2, P<0.05) than cows treated with high dose. The
differences in number of unovulated follicles (NOF) and total
response (number of CLs and NOF) were not affected by PMSG dose.
Recovery rate of total embryos reduced (71.38 vs. 76.42%; P<0.05)
and of transferable embryos increased (63 vs. 59.18%) with low
compared with high dose. Low dose cows increased nurnber of
embryos at morula (2.9 vs.2.3, P<0.05) an.d.blastocyst (1.4 vs. 0.67,
P<O.OI) stages compared with high dose and an opposite trend was
recorded for abnormal embryos (0.60 vs. 1.1, P<0.05). The effect of
dose on number of embryos at compact morula stage was not
significant. Low dose im,reased number of excellent (4.3 vs.2.1,
P<O.OI) and good (2.8 vs. 2.2, P<0.05) embryos, and decreased
number of fair embryos (1.3 vs. 2.9, P<O.OI) compared with high
dose. The highest survival rate of cultured embryos to develop into
hatched or complete hatched blastocysts....-(72.7 and 63.6%) was
obtained from embryos at morula stage recovered from cows
superovulated by low dose compared with 68.6 and 51.4% for high
dose, respectively. In the same respect, excellent embryos gave the
best results, being 75 and 59.4%, respectively. For embryo transfer,
pregnancy rate was 33% for fresh embryos at morula stage from
Friesian cows superovulated by low dose and no pregnant for
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vitrified/thawed embryos recovered from superovulated Friesian cows
at morula stage. ,-

In conclusion, the obtained results, under the experimental
conditions in this study, indicated that the most appropriate hormonal
dose for superovulation in Friesian cows was 2500 IV PMSG to
reflect the highest ovulatory response, the best survival rate of in vitro
culture either for stage or grade of recovered embryos and the
availability of more pregnancy rate after embryo transfer.
Keywords: Friesian cows, superovulation, PMSG, embryos, survival,
embryo transfer.

INTRODUCTION
One of the major advancements in animal reproduction has

been the development of embryo transfer techniques. The use of these
techniques contributes to the movement of genetic resources with
minimal risk of disease transmission and reduced transportation costs
in comparison with transport of live animals. Embryo transfer is also
essential for' application of other reproductive biotechnologies such as
in vitro production of embryos, cloning and transgenesis. An efficient
and practical technique for bovine embryo cryopreservation is a
fundamental issue in the widespread use of embryo transfer.

Cryopreservation of bovine embryos was substantially
improved due to factors such as an increases in embryo quality, an
adequate selection of the recipient and an ~propriate synchronization
between donor and recipient (Gordon, 1996). Pregnancy rates
achieved using high-quality cryopreserved embryos are only 10%
lower than those obtained using fresh embryos (Niemann, 1991).

Superovulation is a critical step in embryo transfer success,
several gonadotrophine have been utilized for superovulation in
different species, but pregnant mare serum gonadotrophin (PMSG) is
most often used to induce multiple ovulations from the ovary for
increased egg production (Marte Mucci ilLal., 1988; Mutiga and
Barker, 1982; Walker et al., 1984 and McKiernan and Bavister,
1998). Superovulation is a technique used to produce a large number
of embryos developmently synchronized. It is employed for protocols
such as embryo transfer (Santiago-Moreno et al., 2001), embryonic
stem cell production (Eistetter 1989), transgenic animals (Auerbach
et al., 2003) and to develop animal models of human diseases
(Charreau et al., 1996). Superovulation protocols based on
gonadotrophic hormones have been standardized in species such as
mouse (Eistetter, 1989), pig (CueOo et al., 2004), cattle (Kanitz et
al., 2002), sheep (Santiago-Moreno et al., 2001) and goat (Graff et


































