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A placental clock controlling the length
of human pregnancy
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' We report the existence of a ‘placental clock’, which is active from an early stage in
human pregnancy and determines the length of gestation and the timing of parturition

- and delivery. Using a prospective, longitudinal cohort study of 485 pregnant women we
have demonstrated that placental secretion of corticotropin-releasing hormone (CRH) is
a marker of this process and that measurement of the maternal plasma CRH concentra-

' tion as early as 16-20 weeks of gestation identifies groups of women who are destined
to experience normal term, preterm or post-term delivery. Further, we report that the

| exponential rise in maternal plasma CRH concentrations with advancing pregnancy is as-
sociated with a concomitant fall in concentrations of the specific CRH binding protein in
late pregnancy, leading to a rapid increase in circulating levels of bioavailable CRH at a

' time that coincides with the onset of parturition, suggesting that CRH may act directly
as a trigger for parturition in humans.
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MECHANISMS OF DISEASE

Parturition

Roger Smith, M.B., B.S., Ph.D.

HE MECHANISMS THAT INSTIGATE PARTURITION IN HUMANS HAVE BEEN

remarkably elusive, but some parts of the puzzle have begun to come together.

A key change in the field was the realization that human parturition is a dis-
tinctly human event — animal models can reveal only limited insights. Consequent-
ly, investigators of human parturition have come to understand that they must focus
on the pregnant woman, despite the ethical difficulties in conducting studies that in-
volve women in labor.

Preterm birth occurs in 5 to 15% of pregnancies, depending on the population.t
The rates are rising in many developed countries, and there is a particularly high in-
cidence of preterm birth among black Americans. Assisted reproduction, which can
increase the frequency of multiple gestations, is only a partial explanation.? Birth be-
fore 37 weeks of gestation is associated with 70% of neonatal deaths, and there is a
strong inverse association between the perinatal death rate and the period of ges-
tation.

Infant morbidity is also related to a short period of gestation. In a Swedish study,
50% of children with cerebral palsy had been born prematurely.? Although there has
been no reduction in the incidence of preterm birth over the past 30 years, the de-
velopment of neonatal intensive care has improved survival considerably. The short-
term costs of neonatal intensive care are extremely high, and the long-term costs of
medical and educational services for a child who was born prematurely make pre-
term birth particularly expensive.*
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Diminished hERG Kt channel activity facilitates
strong human labour contractions but is
dysregulated in obese women

Helena C. Parkington!, Janet Stevenson?, Mary A. Tonta', Jonathan Paul3, Trent Butler3, Kaushik Maiti3,
Eng-Cheng Chan3, Penelope M. Sheehan?, Shaun P. Brennecke??, Harold A. Coleman' & Roger Smith3

Human ether-a-go-go-related gene (hERG) potassium channels determine cardiac action
potential and contraction duration. Human uterine contractions are underpinned by an action
potential that also possesses an initial spike followed by prolonged depolarization. Here we
show that hERG channel proteins (a-conducting and B-inhibitory subunits) and hERG
currents exist in isolated patch-clamped human myometrial cells. We show that hERG
channel activity suppresses contraction amplitude and duration before labour, thereby
facilitating quiescence. During established labour, expression of B-inhibitory protein is
markedly enhanced, resulting in reduced hERG activity that is associated with an increased
duration of uterine action potentials and contractions. Thus, changes in hERG channel activity
contribute to electrophysiological mechanisms that produce contractions during labour. We
also demonstrate that this system fails in women with elevated BMI, who have enhanced
hERG activity as a result of low B-inhibitory protein expression, which likely contributes to the
weak contractions and poor labour outcomes observed in many obese women necessitating
caesarean delivery.
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Scientists may have discovered
the cause of stillbirths
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Major breakthrough

Australia's Hunter Medical Research Institute researchers report a major
breakthrough in understanding the mystery.

Professor Roger Smith of the institute said researchers found that many stillbirths
are triggered by an aging placenta, he told the Australia Broadcasting Corporation.

"As you look around at everybody you know, you'll notice that different
people age at different rates. And it's almost certainly the same with the
placenta. Some placentas age more rapidly than others."
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