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KEYWORDS ABSTRACT
Preimplantation embryo Aim: Infertility is a complex issue that affects many couples worldwide. In vitro fertilization
In vitro fertilization (IVF) (IVF) has been a groundbreaking technique in addressing this challenge, but it comes with
Embryonic Arrest its own set of problems in the development of embryos during the pre-implantation stages.
PI3K pathway Understanding the processes involved in embryo development is crucial in overcoming

these hurdles. During the pre-implantation stage, one of the challenges of treating infertility
through in vitro fertilization is the developmental arrest of the embryo. In embryonic arrest,
cell division stops for at least 24 hours, which, if it occurs in infertility treatments, leads to
failure in ART cycles.

Cell signaling pathways play a vital role in the development and progression of embryos. The
phosphatidylinositol 3-kinase (PI3K) pathway, known for its efficiency in regulating the cell
cycle and various cellular processes, was the aim of this study. By targeting this pathway, we
aimed to explore the effects of specific factors - ITS (Insulin, Transferrin, Selenium),
Essential E8 medium (E8), and the CHIR99021 small molecule - on the resumption of
development in type I arrested human embryos under in vitro conditions.

Material and Methods: In this study, firstly, after receiving ethics approval and patient
consent, day 3 embryos (2-3 cell stage) from the Embryology Department of Royan Research
Institute were utilized. The experimental groups consisted of control, CHIR99021, ITS, and
E8. The optimum concentrations were chosen 1 for CHIR99021, 0.5% for ITS, and 0.1% for
E8 + 10% serum. The culture medium for these groups was prepared and covered with
liquid paraffin before being incubated at 37°C and 5% CO2 for 4 hours. Subsequently, the
embryos were transferred randomly to either experimental or control groups and cultured
in an incubator for 48 to 72 hours. Morphological evaluations of the embryos were
conducted using an inverted microscope. Data analysis was performed using SPSS software
and chi-square test, with a significance threshold set at P<0.05.

Results: The findings of the study revealed that the rate of arrest in the CHIR99021 and ITS
groups showed a significant reduction compared to the control group. Moreover, all three
experimental groups (ITS, CHIR99021, and E8) exhibited a notable increase in development
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rate up to the pre-morula stage when compared to the control group. Interestingly, while
none of the embryos in the control group progressed to the blastocyst stage, two embryos
in each of the CHIR99021 and ITS groups reached this advanced developmental stage.
Conclusion: In conclusion, the study's outcomes indicate the notable effect of ITS and
CHIR99021 in modulating the phosphatidylinositol 3-kinase pathway to stimulate cell cycle
progression in type I arrested embryos. ITS factor is probably able to regulate this pathway
by activating insulin receptors and small molecule CHIR99021 by inhibiting Glycogen
synthase kinase 3 (GSK-3). These findings hold promise for further research and potential
applications in improving the success rates of IVF treatments and addressing infertility
challenges. Understanding the mechanisms of embryo development is crucial for advancing
reproductive medicine. It is important to note that the statistical population used in this
study was limited and it is believed that more research is needed.
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