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Study on the Promoting Factors for Mouse Embryo Development and
Implantation in Human Follicular Fluid
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In vitro fertilization (IVF) techniques is the very important treatment that help
infertile couples breeding next generation. The implantation rate of embryo in human
IVF and embryo transfer treatment has been reported to approximately around 15 to
30%, which is still lower than in normal fertile couples. The main reason considered
about the low pregnancy rate and blastocyst development rate in I\VF treatment course
could possibly be due to pre-implantational embryo culture without follicular fluid in
vitro. Follicular fluid is known to promote oocyte maturation, proliferation and
differentiation of follicular cells and affect sperm capacitation, acrosome reaction,
sperm quality, sperm-oocyte fusion, and can even increase the pregnancy rate. In this
study, we searched for the factors that could promote embryo development and
implantation in human follicular fluid and elucidate the regulation mechansim. After
processing the human follicular fluid by heating at different temperature at 56°C
(hFF56) and 100°C (hFF100) for 30 min, we examined the blastocyst development
rate, hatching rate, and implantation rate by 10% (v/v) of both types of follicular
fluids supplementation with two-cell embryo of ICR mouse. 1.18 fold increased of
blastocyst development rate (p<0.05) and 1.38 fold increased of hatching rate (p<0.05)
were found in the hFF100 treated embryos. The implantation rate was found to be
1.03 fold increased compared with control group by using Matrigel invasion assay,
but no significantly difference between two groups (p>0.05). There are three different
bands in the hFF100 fraction after SDS-PAGE electrophoresis, approximate
molecular weights of 53kDa, 40kDa and 21kDa, respectively. Higher mitochondrial
membrane potential (/A W) was detected in the hFF100-treated embryos by JC-1
staining. We also found the lower lipid peroxides contents of hFF100 pre-treated
embryos followed 100 M hydrogen peroxide treatment. The more active
mitochondria and protection from ROS damages were addressed in the hFF100
treated embryos. Furthermore, we also used the trophoblast cell as the cell culture
model to identify the effects of the hFF100 on embryo implantation. After 48 hours
cultured with the 10 %(v/v) hFF100, the ATP production increased 0.13 fold
compared with control. Increased mRNA expressions of the factors involved in
embryo invasion and implantation were detected including MMP-2, MMP-9, TIMP-1,
integrin -5, and VEGF. According to our findings, we suggested that the hFF100
treatment could improve embryo development potential and implantation capability.In
conclusion, heated human follicular fluid to 100°C for 30 min could definitely
increase the developmental potential of mouse pre-implatational embryos and



increase the protective effect against ROS damage as well as enhance mitochondria
function. These effects of hFF100 could aid the pre-implantation embryo more
efficiency to develop to blastocyst, hatching and even implantation. These finding
could support that follicular fluid supplementation in the human IVF culture to
improve the blastocyst formation and finally enhance the implantation and pregnancy
rate of infertile couples to bear their own baby.



