Ishypoxia good for labour?
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My research is focussed on understanding the relationships between function and metabolism in smooth
muscle; the signalling pathways, interactions and relation to pathophysiology and clinical conditions. A focus of
this work is the myometrium.

During labour contractions are of such intensity that blood vessedlitrg through the uterus are
compressed. The myometrium (and the fetagedences this intermittent hypoxia and weénghownin vivo
that transient decreases of myometrial pH and ATP are associated with each contraction @tiatrjst994).
Prolonged myometrial hypoxia and thallfin pH associated with it, can inhibit ovem abolish uterine
contractions. W have recently found that lactate can reduce myometrial force, pH and intracellular calcium
transients (Hanle Weeks & Wray 2015). These local changes (myometrial capillary blood) are significantly
associated with dysfunctional labpue. those characterized by weak contractions, which is a major cause of
unplanned Caesarean section (Queethgl., 2004). These changes in amniotic fluid lactate are prognostic for
difficult labours (Miberg-ltzelet al., 2014). The results from a small randomized trial where the fall of pH is
antagonised by bicarbonate are very excitingb@fg-Itzel, Wray & Akerud, 2017). Dysfunctionally labouring
women in a Swedish hospital were eitheregigandard treatment.e. oxytocin, or oral bicarbonate in the form
of an efervescent antacid drink, followed an hour later by oxytocin. This simple and cheapemtinv
significantly increased the number of vaginal\deies.

A conundrum arises associated with these metabolic changes that are part of normal mgsohadyph
and labour How in labour despite repeated, transient episodes of local ischaeypaxia and aciditydo
contractions become progreasty strongey increasing in amplitude, frequgnand duration ger mary hours?

The mechanism of this vital increased contractility in the face of deleterious metabolic changes is not
understood. & havehowever recently found that repeti krief periods of hypoxia produce large and sustained
increases in contractilitysuch as occurs in labguin samples from pregnant but not non-pregnant uterus
(Alotaibi, Arrowsmith & Wray 2015). These findings suggest that ischemic tolerance is anvadegponse of

the term uterus and is initiated when contractions reduce uterine bleodrtb produce repeatedypoxic
stresses. The released metabolites such as adenosine stimulates contiaciiityeasing Ca entry and
stimulating intracellular pathays especially prostaglandin, suggesting the mechanism may be related to
hypoxic preconditioning, which known for limiting infarct size in the heart. These findings also suggest that in
women, whose labours are dysfunctional, this inherent mechanism is not working and thus therapegitis strate
to stimulate it would be of benefit.
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