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Abstract

A single spermatozoon prepared by swim-up method was injected into the cytoplasm of in vitro matured
(IVM) bovine oocytes using a micromanipulator under an inverted microscope. The release of the second polar
body from injected oocytes was examined at 3 h after activation either by exposure to 5uM ionomycin (Io group)
or 7% ethanol (EtOH group) for 5 min. Significantly higher rate of second PB extrusion (85-87%) were obtained
in the EtOH groups (EtOH + 6-DMAP, EtOH + CHX) after 3 h of ICSI. Injected oocytes extruded the second
polar body at 3 h of activation were transferred to the medium supplemented either with 1.9 mM 6-
dimethylaminopurine (6-DMAP group) or 10 pg/mL cychloheximide (CHX group) and cultured for 3 and 5 h,
respectively. The activated oocytes were further cultured in mSOF medium for 2 days, and then embryos
developed to 8-cell stage were selected and co-cultured with bovine oviduct cells for additional 5 days. The
cleavage rates of lo+6-DMAP, EtOH+6-DMAP and EtOH+CHX groups were 76%, 70% and 80%, respectively,
and significantly higher than those in Io + CHX group (59%) and sham injected group in all activation treatments.
Significantly higher blastocyst formation rates were obtained in Io + 6-DMAP and EtOH + CHX groups (25 and
27% respectively) than those in Io + CHX and EtOH + 6-DMAP groups (16 and 17%, respectively) and sham
injected groups. The highest TE, ICM and total cell number were obtained from all the sperm injection/ICSI
groups, which were significantly higher than those in all sham-injection groups. Base on the percentage of
blastocysts, EtOH + CHX was more effective for activation of bovine oocytes following ICSI, which will be
used in the following experiment. Expanded G1 or G2 Blastocysts obtained on day 7 after IVF or ICSI were
cryopreserved by the Cryotop and microdrop devices and 1 step warming and 3 step warming methods. For Grade
1 blastocysts, the survival rate tended to be highest in the Cryotop vitrified IVF groups (81-84%), microdrop
vitrified ICSI with 3 steps warming group (84%) and Cryotop vitrified ICSI groups (80-88%). And the lowest
survival rate was achieved in microdrop vitrified IVF with 1 step warming group (53%). The highest blastocyst
hatched rate post 48 h IVC were obtained from Cryotop vitrified ICSI with 1 step (74%) and 3 steps (77%)
warming groups. For Grade 2 blastocysts, when Cryotop vitrified ICSI embryos were warmed by 1 step and 3
step methods, the rates of survival, hatched blastocyst stages after 24 and 48 h, respectively, of culture were
significantly higher than those of other groups. One calf was born from embryo transferred of ICSI-derived fresh
embryos to recipient. Our results indicated that bovine oocytes were effectively activated by combination
treatment of Io with 6-DMAP and EtOH with CHX resulting in the highest cleavage and blastocyst formation

rates. ICSI-derived blastocysts were highly effective vitrified by Cryotop method





