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The AGE/sRAGEs ratio in follicular fluid (FF) of IVF patients tended to be lower in FF containing
high-quality embryo than in FF with poor-quality embryo or oocyte without fertilization capacity. The
oxidative stress marker, d-ROMs, and the anti-oxidant marker, BAP, in FF were measured. The
average concentration was 383.64 = 120.51 CarrU for d-ROMs, and 2341 =688 CarrU for BAP,
respectively. In vitro experiments using human cultured granulosa cells suggested that AGE induces
local inflammation, oxidative stress, and endoplasmic reticulum stress, the pathologies closely
interrelated each other.

As assisted reproductive technics for qualitative improvement of oocyte are being proposed, we
analyzed the present state of these technologies and make an objective for guidelines. Japan Society
of Obstetrics and Gynecology made a recommendation to the clinical facility and physicians who plan
to introduce the mitochondrial replacement technique to clinical use, and the procedure must be
approved by the in-facility clinical research ethical committee and registered on the basis of the
national guideline, then perform under the responsibility of the facility. On the other hand, the in
vitro gametogenesis with pluripotent stem cells has been reported as nearly completed.

A fertility preservation by cryopreservation of oocytes/ovaries is expected in terms of medical and non-
medical reasons. To purpose a regulation for fertility preservation, we reviewed guidelines and notes
published by Japan Society of Reproductive Medicine and Japan Society of Obstetrics and Gynecology.

Since autophagy is a mechanism clearing wastes inside cells and maintaining cell quality,
autophagy-related proteins are potent candidates for biomarkers of granulosa cells. We address this
1ssue by examining the expression of an autophagy-related protein L.C3 in granulosa cells collected
from patients undergoing fertility treatment. Our result suggests that excessive LC3 expression

reflects the alarmed state of disabled autophagy in granulosa cells.



Human single embryo (fertilized by ICSI) was cultured in a 30 ul-drop of single step medium
during the fertilized-egg to the blastocyst stage. When a Dblastocyst with at least grade B
trophoectoderm and inner cell mass was harvested, spent culture medium (~25 ul) was stored at -80
°C with respect to each embryo separately. A pool was made using 20 stored medium samples which
were consequently contributed to pregnancy after embryo transfer. A spent-medium pool and control-
medium pool were analyzed by RNA-seq. Over 20 miRNAs such as has-mir-181a, 181b and 302a were
significantly secreted into the spent-medium pool compared to the control-medium pool.

The mitochondrial respiratory function of human embryos developed along with embryonic growth
although the copy numbers of mtDNA decreased transiently before blastulation. OCRs increased
toward the morula stage ahead of an increase of mtDNA at the time of blastulation. Data regarding
changes in mitochondrial function and mtDNA copy number during preimplantation development of
human embryos will be useful for the development of ideal culture media.

As necessary, transportation of isolated ovarian tissue is conducted for cryopreservation in Europe.
However, effect of storage during transportation on fertility has not been investigated. We
investigated effect that ovarian tissue storage before cryopreservation has on fertility using by mice.
We demonstrated that the fertility (pregnancy rate and number of live birth) decrease as storage
before cryopreservation is prolonged. The research between New York Medical College (NYMC) and
St. Marianna University is an evaluation of the freezing methods in ovarian tissue cryopreservation.
The methods of the cryopreservation are conducted by slow freezing, vitrification (open device) and
vitrification (closed device). The ovaries of our experiments were provided by New York Organ
Donor(NYOD). The experiments are counting follicles of primordial follicles and primary follicles in
control, cryopreserved and thawed ovaries by immunostaining and RNA sequence after thawing and
culturing ovaries, doing Laser Micro Dissection(LCM) and extracting and amplifying RNA. We
finished collecting samples, cryopreserved and thawed ovaries, making blocks for immunostaining
and LCM and staing samples by immunostaining. We stuck the amplifying RNA for some months
because the amount of RNA from LCM was too small. But the sample was very specific one. And
recently we might solve the amplification. We are trying to amplify and sequence a part of our samples.
In these works, Dr. Yodo Sugishita was receiving the ovaries from NYOD and freezing, thawing,
culturing, fixing, staining samples by immunostaining, making OCT blocks for LCM, doing LCM and
amplifying some samples. Dr. Shiny Titus in NYMC has been trying to modify the protocol of the
amplification concerned with RNA sequence. Dr. Sugishita came back to Japan to work at
St.Marianna university in the end of March, 2017 and Dr. Tai Kawahara from St. Marianna
University took over the works from Jan, 2017.

A retrospective analysis of patients who underwent oocyte cryopreservation in Kato Ladies Clinic
and meetings with oncologists and gynecologists enabled us to extract the concerns which patients,
oncologists and gynecologists raised with regard to oocyte cryopreservation as fertility preservation.
In ovarian tissue cryopreservation, the chemical defined vitrification media was developed. In
addition, we found that the developmental competence of vitrified warmed oocytes was improved by
gradual cryoprotectant agent (CPA) exchange during the equilibration process of oocyte vitirifcatin

and by the supplementation of chemically defied lipid concentrate in the vitrification media.
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