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= Abstract =

Despite the frequent incidence of embryo fragmentation in early human embryos, the reason of
the embryo fragmentation has not been known yet. This study was conducted to investigate the
histological difference(s) between fragmented (FR) and non-fragmented (NFR) human embryos
focusing on comparison of mitochondrial distribution and protein synthesis. Multi-pronuclei zy-
gotes (MPZ) such as three or more pronuclei containing in human in vitro fertilization and em-
bryo transfer (IVF-ET) program were used for this study. MPZ were cultured in TCM-199 sup-
plemented with 10% of human fetal cord serum (hFCS) in 5% CO, incubator at 37°C for 24
hours. The cleaved embryos to 2-4 cells after 24 hours were grouped by their grade of frag-
mentation. Embryos were stained with Rhodamine123 (Rh123) and fluorescence was evaluated
under the fluorescence microscope through PB 450-490 filter (Leitz). Regarding to protein syn-
thesis during early human embryogenesis, there is no significant difference in the amount of syn-
thetic proteins between FR and NFR embryos. Distribution of cytoplasmic organelles in embryos
was evaluated by transmission electron microscope (TEM). The cytoplasmic distribution of mi-
tochondria was different between FR and NFR embryos. The mitochondrial distribution was
even in NFR, whereas severely aggregated in FR. It is not able to clarify in the present study
whether this uneven mitochondrial distribution in FR embryo is the reason for embryo frag-
mentation or is the result from fragmentation. Physiological disparity related to the mitochondrial
distribution may be one of the reasons for embryo fragmentation. Further studies should be ad-
dressed to investigate the physiological differences between FR and NFR embryos.
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Fig. 1. Mitochondrial distribution in human multi-pronuclei zygote (3 pronuclei) prior to culture. A) Rh123
staining under fluorescence microscope. Yellowish staining was found in center around pronuclei. X 400. Bar
indicate 20 pm. B) Light microscopic view. Matched to Rh123 staining, mitochondria distribute around pronu-
clei. X 1,000. Bar indicate 10 pm. C) Transmission electron microscopic view, X 8,000. Bar indicate 2 pm.
Arrow head in B) and C) indicate the same nucleolus. Mt:mitochondria, NE: nuclear envelope, PN: pronucleus.
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Fig. 2. Difference interference contrast {(A-D) and fluorescence (a-d) microscopic view of early human em-
bryos derived from multinuclei-zygotes. A, a) Non-fragmented embryo with even mitochondrial distribution. B,
b) Embryo with intact and fragmented blastomeres. Arrow indicates clumped mitochondrial staining in the frag-
mented blastomere. C, ¢) Embryo with one intact (arrow) and rest of fragmented (arrow head) blastomeres. D,
d) Severely fragmented degenerating embryo with clumped mitochondrial distribution. A-C) x 400, D) x 250.
Bar indicates 50 pm. Schematic diagrams in the last row depicts corresponding oocyte in each colnmn.
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Fig. 3. Mitochondrial distribution in human fragmented embryo derived from multl—prom}ck{ zygote. 4'4}
Light microscopic view, X 1,000. Bar indicate 10 pm. B) Transmission electron microscopic view. Bar in-
dicate 2 pm. Arrows indicate the large vacuole-mitochondria complexes. X 6,000

Table 1. Ratio of [°S]-Methionine incorporation be-
tween fragmented and non-fragmented embryos.
Experiment was repeated three times.

No. of Oocytes

Exp. No. FR / NFR FR / NFR *
1 1/1 1.80
2 2/1 0.99
3 1/1 1.55
Average 145 + 0.24

* FR : Fragmented embryos; NFR : Non-frag-
mented embryos
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