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Abstract

Follistatin is monomeric protein that binds activin with high affinity and modulates its
bioactivity. It exists in a number of different isoforms with FS288 and FS315 being the
major forms. Recent work by Sidis et al. (2006) and Glister et al. (2006) indicate
follistatin isoforms may have distinctly different roles and be differentially regulated in

aspects of physiology (Glister et al., 2006; Sidis et al., 2006).

Follistatin has been widely investigated for its role in both female reproduction and
inflammation. The onset of parturition in women shows many similarities to inflammatory
events and the trigger for it remains unknown. Follistatin shows a wide distribution
throughout the mammalian system, and in pregnancy it is found in fetal tissues, placenta
and associated membranes. However the role of follistatin in onset of parturition
remains unclear with the multitude of follistatin isoforms creating great difficulty in the

development of specific assays and interpretation of results.

In this study on women, follistatin isoform expression in the placenta, follistatin in
maternal and fetal circulation, and follistatin localization within the placenta were
investigated and compared using women who have undergone spontaneous onset of
labour, induced onset of labour and those with no onset of labour. Using both heparin
binding affinity columns and Con A chromatography placental follistatin isoforms have
been investigated to determine differences due to labour onset. Follistatin in fetal and
maternal circulation was also investigated with regard to fetal gender, parity and length

of labour.

Using primers designed specifically for FS288 and FS315 isoforms, reverse transcription

polymerase chain studies have shown that women who have a spontaneous onset of
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labour, express mRNA for both FS288 and FS315 in placenta. Those who undergo an
induction or have a planned caesarean delivery with no onset of labour only show the
FS315 isoform. It appears that FS315 isoform is the predominant mRNA in all patient
groups when compared to the housekeeper B-actin and FS288. These resuits suggest
that FS288 is a potential trigger for the onset of labour in women. Western Blotting
analysis of placental homogenate studies using antiserum raised against a peptide
(FS121-133) corresponding to amino acids 121-133 of follistatin, and found in all
follistatin isoforms, show strongest recognition of larger molecular weight proteins 65-
82kDa in placenta. These larger molecular weight proteins have been previously
reported however, they remain uncharacterized. This study has shown that they are
intrinsically linked with parturition in women and exhibit a variety of heparin binding and
glycosylated forms. As the antibody used is specific to follistatin domain 1 we suggest

that this protein is a new member of the follistatin family and critical for labour onset.

Concentrations of total circulating follistatin in the antenatal, parturition and postpartum
period, measured by an assay using a human recombinant follistatin (FS288) as both
standard and tracer and an antiserum raised against purified 35kDa bovine follistatin,
are significantly higher in women that undergo spontaneous onset of labour and
elevated in those undergoing induction of labour suggesting that follistatin is crucial to
the labouring process. Additionally, assays for activin A show no correlations with
follistatin, with greater activin concentrations seen in induced patients, suggesting the
actions of follistatin are independent of those of activin. Studies using inflammatory
cytokines, and acute phase proteins show that TNFa has no role in either onset of labour
or postpartum inflammation, whilst C-reactive protein is up-regulated between 3-12

hours following delivery. These results indicate that the acute phase response is

XVl



important in late postpartum healing whilst the role of follistatin and activin in the
postpartum phase is still unclear. However, follistatin concentrations showed no

correlations with the acute phase response.

Fetal gender studies indicate that follistatin is higher in the male fetal circulation than
females and higher in maternal serum of those carrying males. However it appears that
the increased concentrations seen in male carrying mothers is not due to secretion from
the male fetus but due to the maternal response. The length of labour also appears to
influence follistatin concentration in both the fetus and the mother however increased

patient numbers are needed to truly elucidate differences.

Immunohistochemistry studies using antiserum raised against a peptide (FS121-133)
corresponding to amino acids 121-133 of follistatin, and found in all follistatin isoforms,
showed that only spontaneous labour patients have follistatin protein localised to the
syncytiotrophoblasts of the placenta. Both spontaneous and induced patients show
follistatin in the vascular endothelial cells of the placenta whilst caesarean patients show
none. Interestingly spontaneous and caesarean patients show follistatin staining in the
maternal decidual cells whilst induced patients only have faint traces of the protein there.
We propose that a lack of follistatin in the maternal decidua is the reason that some
women fail to advance into parturition, and that through the natural onset of labour
follistatin protein becomes expressed in the syncytiotrophoblast cells of the chorionic

villi.
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Taken together, the present studies have shown that follistatin isoforms and new
members of the follistatin family are likely to play an important role in the onset of labour

in women and may subsequently alter with fetal gender, labour length and parity.
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