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Skeletal muscle plays a central role in metabolic health. It accounts for about 40% of body mass, 20% of
enegy expenditure and is a major site for post-prandial glucose aipfakthermore, skeletal muscle mass is
associated with better reay from cardiac failure and cancer\@ved by Wlfe, 2006) and muscle force is a
predictor of longeity (Srikanthan & Karlamangla, 2014). Therefore, establishing adequate muscle mass in early
life is crucial for lifelong health.

It is well characterized that muscle fibre formation (myogenesis) is completed by birth in most mammals,
including humans, and that fibre numbeiceterminant of adult muscle mass, can vary depending on maternal
nutritional levels during prgnang (revieved by Bayolet al., In Press and Brown, 2014). Specificalsgveal
studies carried out across a broad range of mammalian spegefhidvan that nutrient restrictiomn utero leads
to a permanent reduction in the number of muscle fibres that form in the offspring. This is then strongly
associated with reduced muscle mass and insulin resistance into adult life, which can initiatddpmdst of
the metabolic syndrome and candiscular disease (w&wed by Brown, 2014). Growing evidence suggests that
maternal obesity and/oxeessve gestational weight gain are just as detrimental as undernutrition to muscle
development (Bayolet al., In Press). V& and others hee kegun to bring evidence that skeletal muscle of
offspring born to obese mothers exhibits reduced fibre number and/or increased att@apicrhulation. This
leads to impaired contractile function and metabolic disruptions into adult hfeeviexl by Bayolet al., In
Press). The underlying cell and molecular mechanisms by which this is mediated remain to be fully established.
However, phenotypic and gene expression studies point to a stem cell differentiation \shjft faom
myogenesis indvaur of adipogenesis. This is further supported by a numbiervitro studies that hae shown
that excess lipids, insulin or glucose can inhibit myogenesis arafar fdifferentiation of common precursor
cells down the adipogenic lineage at the expense of myogenesis. Furthermore, ngeseeatien, which
involves the actiation of resident stem cells and their differentiation along a multistep process that is similar to
myogenesis, is impaired in obese individuals (Akhmefid erdeaux, 2013). Therefore, higdt,fhigh glucose
and high insulin conditions brought in by maternal diet-induced obesity to Heogiag foetus may help
explain the impaired myogenesis reported in offspring borvéomourished mothers.

Taken togethey evidence to date suggests that sub-optimal maternal nutrition duriggaogg, whether
under or over-nutrition, impedes skeletal musclevadl®pment in the offspring and its subsequent function into
adult life. Gven the importance of sltetal muscle in health, efforts should be targetedrtts establishing the
underlying mechanismsvalved such thatvedence-based targeted interventions can beldged. It is unclear
if and to what extent early lifexercise can reerse these defects.
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