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Mature bovine oocytes were frozen ultra-rapidly with the electron microscope grid and cryopro-
tectant solution consisting of 30% ethylene glycol, 0.5M sucrose, 18% ficoll and 10% FBS add-
ed D-PBS (EFS30) or exposed to the freezing solution. Assessments of morphological survival,
fertilization and embryonic development were recorded. Also, cytoskeletal alteration of bovine
oocytes according to exposure to the freezing solution or after freezing/thawing was examined.
The resuits obtained in this experiment were summarized as follows; After ultra-rapid freezing
and thawing, a high mean percentage of oocytes (67.4%) was survived. When fertilization was
identified at 18 h after insemination, the fertilization rate in control and freezing group was evalu-
ated as total penetration (96.7, 90.0%), normal 2 pronuclei formation (74.6, 68.9%) and mean
number of sperm/oocyte (1.50, 1.44). The rate of two-cell formation to freezing group was 67.2%,
and was not significant different when compared to control (71.4%)and exposure (78.6%). In ad-
dition, development to the blastocyst on day 8 after fertilization of freezing group was 32.8%
from the cleaved oocytes. Development to the blastocysts of frozen-thawed oocytes was very sim-
ilar to that of the control (33.3%) and exposure (34.8%). These results demonstrate that de-
velopmental capacity of frozen-thawed bovine oocytes can be successfully obtained by ultra-ra-
pid freezing method using electron microscope grid and EFS30.
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Assessment of normal fertilization and offspring production by injecting spermatid into oocytes
could offer exciting prospects not only for understanding gamete physiology during fertilization
but for the clinical treatment of male infertility due to defective spermiogenesis. However, liitle
information is available on the role of paternal origin centrosome during spermatid fertilization.
The objective of this study was to determine microtubule assembly and chromatin configuration
in porcine oocytes during the first cell cycle following round spermatid injection into matured
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porcine oocytes in the presence or absence of electrical stimulation. The oocytes with two large
pronuclei and two polar bodies were classified as 'normal fertilization' at 6 to 8 h following in-
jection. The incidence of normal fertilization following round spermatid injection with electrical
stimulation was significantly higher (21/45, 47%) than that following injection alone (6/39, 15%).
Although a small microtubular aster was organized near the decondensed spermatid chromatin in
some oocytes (2/6, 33%, spermatid injection alone; 9/21, 29%, spermatid injection and electrical
stimulation), but it did not enlarge nor fill the cytoplasm. Instead, a dense network of mi-
crotubules in the cytoplasm was organized from the cortex in normally fertilized eggs. At 12 to
15 h after injection, we classified the oocytes with closely apposed pronuclei as "normal fer-
tilization". The electrical stimulation following spermatid injection enhanced (P < 0.05) the in-
cidence of normal fertilization (18/54, 33%) as compared to spermatid injection alone (7/52,
13%). During pronuclear movement, the maternally derived microtubules filled the whole cy-
toplasm, which appeared to move male and female chromatin. Mitosis and 2-cell division were
observed at 20 to 24 h after spermatid injection with electrical stimulation (12/41, 29%). At mi-
totic metaphase, the microtubular spindle had focused astral poles, and chromosomes were align-
ed on the spindle equator. During mitosis, asters were assembled at each spindle pole, and they
filled the cytoplasm. These results suggested that round spermatid nuclei of the pig can develop
into a morphologically normal pronucleus in matured porcine cocytes and are competent to par-
ticipate in syngamy with the ootid chromatin. In addition, functional microtubules for the com-
plete fertilization with spermatid were not associated with male derived centrosome, but or-
ganized solely from maternal stores.
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