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It is well recognized that fowl sperm following a natural mating or a single artificial
insemination (AI) first undergo a process of vaginal selection based on their fertility potential, then
enter into the utero-vaginal junction (UVJ) sperm storage tubules (SST) to which they remain bound
by their acrosomal cap and retain their potential for survival and fertility for a period of 21-28 days
during which secretion from the uterus bathes them for most of the time of a day. However, there is
no study addressing whether sperm- and uterine fluid (UF)-associated factors are responsible for the
prolongation of sperm survival in the oviduct. Therefore, the present study examined fowl spénn for
maturational changes in survivability, fertility and binding capacity to the SST as well as investigated
the physiological significance of UF secretion in the vicinity of the UVIJ-SST, 'with an aim to
elucidate the underlying mechanisms of prolonged survival of sperm in the hen oviduct.

Sperm recovered from the testis, epididymis, and proximal, middle and distal vas deferens

| exhibited a gradually increased survivability under both in vitro and oviductal storage conditions

(P<0.05), as detected by SYBR-14/PI fluorescent staining and evaluated by duration of fertile egg
production following in vitro liquid storage and intrauterine Al, respectively. Motility, acrosomal

| proteolytic activity, and the capacity for penetration into the inner perivitelline layer and fertilization

were also progressively increased (P<0.05) as the sperm passed gradually through the descending
tract of the male ré;produowtive organ. Furthermore, when those sperm were simultaneously subjected
to incubation with t1the mucosal epithelium of the SST under in vifro conditions and intrauterine Al,
the number of sperm bound to the SST was increased gradually from the testicular to vas deferens
samples (P<0.05), as detected by the DAPI fluorescent staining of the SST. There was no difference
(P>0.05) between the vas deferens sperm and ejaculated sperm in the capacity for éurvival,
fertilization and binding to SST-epithelium.

Sperm inseminated artificially into the uterus of hens with regular secretion of UF survived
longer and fertilized more eggs than those inseminated into the uterus of hens with irregular secretion
of UF (P<0.05). In particular, Al of sperm during either of the non-secretory, calcifying secretory and
plumping secretory phases of the uterus and exposure of sperm to Lake’ solution (LS), calcifying
fluid (CF) and plumping fluid (PF) at 41°C in vitro resulted in minimal, medium and maximal
life-span of sperm, respectively (P<0.05). Sperm stored in LS alone in vitro at 4°C survived for only
2 days. In contrast, sperm stored in the presence of 25% PF in LS survived for 10 days.

In conclusion, the present study revealed that fowl sperm simultaneously acquire the
capacity for survival, fertilization and binding to the SST during their passage through the male
reproductive tract as a means to undergo a process prolonged survival in the hen oviduct, whereas the
uterine secretion especially secretion of the PF provides an environment suitable for the resident
sperm to retain their maximal potential for survival.
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