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ABSTRACT

Determinants of litter size in the pig are ovulation rate, fertilisation rate and embryo and fetal mortality.
In practice, litter size is normally about half the ovulation rate with 40% or more of potential piglets
being lost before day 30 of pregnancy. Successful embryo development depends on optimal timing of
events beginning with ovulation, fertilisation and preparation of the uterine environment for the
attachment of the developing embryo. In the pig these processes are tightly controlled and are highly
sensitive to disruption. The determinants of optimal early embryo development remain to be fully
elucidated but evidence provided in mouse and human studies indicate that constituents of seminal
plasma may provide a beneficial ‘priming’ stimulus acting at natural mating to synchronise and enhance
early reproductive events. The cytokine transforming growth factor beta (TGFp) is present in large
quantities in mouse and human seminal plasma and is a principal active constituent in mediating

seminal fluid signalling in the female reproductive tract.

Experiments described in this thesis were designed to investigate whether boar seminal plasma can
exert changes in the female reproductive tract during the pre-attachment period in the pig that are
comparable to those described in mouse and human. Studies in this thesis demonstrate that seminal
plasma causes a transient inflammatory response in the uterus characterised by induction of cytokine
gene expression and immune cell changes that occur during the critical period in which the pig embryo
iIs most vulnerable to demise. Seminal factors were also observed to enhance ovarian function,
promoting synthesis of progesterone and influenced the rate of embryo development. The effect of
these early changes due to seminal plasma was investigated in a large-scale field trial. However, this
failed to demonstrate an effect of frozen-thawed seminal plasma on reproductive outcome in gilts.
Moreover, the presumed active constituent of seminal plasma, TGFp, was identified at high levels in

boar semen but did not correlate with boar fertility.

The information from these experiments provide a comprehensive understanding of mechanisms
underlying the potentially beneficial actions of seminal plasma in early pregnancy. Ongoing studies will
assist in the strategic design of (1) novel ‘surrogate seminal plasma’ or ‘semen extender’ products
incorporating active constituents of seminal plasma, and (2) assays for measuring cytokine /

immunoactive constituents of seminal plasma that are predictive of boar fertility.
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