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In vivo dynamic investigation of sperm navigation mechanism
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Sperm migration towards the site of fertilization is critical for successful reproduction and pregnancy.
However, due to technical limitations in visualizing sperm within deep tissues, the mechanisms underlying sperm
migration in vivo remain poorly understood. This study aimed to elucidate the role of oviductal fluid flow in sperm
migration within the female reproductive tract. An in vivo imaging platform based on optical coherence tomography
(OCT) was established to allow for three-dimensional live imaging of the mouse female reproductive tract. This
approach enabled label-free detection of sperm and reconstruction of their trajectories from four-dimensional
datasets. Quantitative analyses of sperm motility parameters, including velocity and directional changes, were
performed in relation to the surrounding microenvironment. To directly assess the contribution of oviductal flow, an
oviduct-specific Dnah5 conditional knockout mice was utilized. These mice exhibited significantly decreased ciliary
beat frequency and markedly reduced fertility. Ongoing OCT-based analyses are quantifying sperm dynamics under
flow-deficient conditions. Together, these findings provide a spatiotemporal framework for understanding sperm

behavior in vivo and demonstrate a critical role for oviductal fluid flow in sperm migration, offering novel insights

into reproductive processes and potential applications in reproductive medicine.
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Figure 1. Schematic of the in vivo imaging setup. Female mice
were superovulated by intraperitoneal injection of equine
chorionic gonadotropin, followed 48 hours later by human
chorionic gonadotropin (hCG). Non-survival surgery was
performed on a female mouse treated with gonadotropins at
11-14 hours after hCG injection to implant the imaging
window on the right dorsal side. For in vivo imaging, the
mouse was anesthetized with isoflurane via a nose cone and
placed on a 37 °C heating platform. The imaging window was
stabilized with two clamps to minimize the influence of body

motion caused by breathing.
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Figure 2. In vivo volumetric OCT imaging of female
reproductive organs showing the external morphology of the

ovary, oviduct, and uterus. Scale bar represents 1 mm.
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