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This study demonstrates that higher survival of vitrified-warmed bovine IVM/IVF/IVC blas-
tocysts can be obtained using electron microscope (EM) grid as an embryo container at freezing,
rather than plastic straw. In vitro produced day 7 bovine blastocysts after IVF were vitrified with
EFS40 freezing solution, which is consisted of 40% ethylene glycol, 18% ficoll, 0.3 M sucrose
and 10% FBS added m-DPBS and their post-survival after thawing was compared when two
types of embryo containers (EM grid and straw) were used at freezing. Embryo survival in vitro
was assessed as re-expanded and hatched rates at 24 hr and 48 hr after thawing, respectively.
When the effect of exposure in vitrification solution and chilling injury from the freezing pro-
cedure on in vitro produced expanded blastocysts were examined, embryo survival in the ex-
posure group (100.0, 73.3%) was not different compared with that in the control group (100.0,
84.4%). After vitrification, the hatched rate of the EM grid group (67.8%) at 48 hr after thawing
was significanlty higher than that of the straw group (53.3%) (p<0.05). Fast developed embryos
(expanded blastocyst and early hatching blastocyst stage) were indicated the better resistance to
freezing than delayed one (early blastocyst stage), irrespective of embryo containers (early; 57.1
and 24.4%, expanded; 84.7 and 60.6%, early hatching; 91.7 and 80.0%) (p<0.001). Especially,
in expanded and early hatching blastocysts, embryo survival of the vitrification-EM grid group
(67.8, 95.0%) was significantly higher than that of the vitrification-straw group (53.0, 65.0%) at
48 hr post thawing, tespectively (p<0.03, p<0.001). Therefore, this study presents the usability of

EM grid as an advanced freezing technology for the simple, efficient, successful vitrification of
bovine IVM/IVE/IVC blastocysts.
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Embryonic germ (EG) cells as like embryonic stem (ES) celis have the ability to remain un-

differentiated and proliferate indefinitely in vifro while maintaining the potential to differentiate
into derivates of all three embryonic germ layers. EG cells have several morphological characteri-

-47 -



stics such as small cytoplasm, large nucleus, and prominent nucleoli. In long term culture of ES
and EG cells, LIF (leukemia inhibitory factor) promotes the proliferation and suppresses the dif-
ferentiation of ES and EG cells. To develop stem cell culture system, we cultured STO-SNL2
cells (transfected with plasmid containing the murine LIF gene) as a feeder cell in DMEM-high
glucose supplemented with 15% FBS. To stop the proliferation of feeder cell, mitomycin C was
treated, and we conformed LIF secretion from STO-SNL2 cells by western blotting and RT-PCR.
Finally, gonadal ridges and mesentries (PGCs isolated from 9 weeks human fetus) were mechan-
ically disaggregated and then incubated in 0.5% trypsin-5.3 mM EDTA. PGCs initially cultured
and subsequently passaged on STO-SNL2 feeder cell. Feeder cell duplicated every 48 hrs and
had 80% plating efficiency after thawing. To find optimal mitomycin C concentration, serial diluted
mitomycin C was treated and then cultured for 7 days. 10 pg/ml of mitomycin C was optimal
concentration to stop feeder cell proliferation. Secreted LIF proteins were confirmed by western
blotting. Also, RT-PCR products of LIF mRNA was exactly the same as the expected sizes on
the base of murine LIF gene sequence transcripts. Gonadal ridges and mesentries were cultured
on feeder cell for 7~15 days in the presence of forksolin, human basic fibroblast growth factor
(hbFGF) and secreted LIF. PGCs gave rise to large compacted multicelluar colonies resembling
those of pluripotent stem cells termed embryonic germ cells. Most cells within the colonies were
alkaline phosphatase positive. These results showed that the murine recombinant LIF can replace
the human LIF in human PGCs culture. So, this advanced system can be used for human PGCs
culture.
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