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Background - Skeletal muscle is the largest component of f¢-fmass in humans. Skeletal muscle is also a dgnami
tissue which undergoes marked metabolic and staicadaptation in response to altered nutrientlabiity and exercise
patterns. A significant component of this celludaaptation is the coordinated expression of mMRNZCigs that encode the
desired proteins. However, relatively little is ko of the gene responses that take place withinaluskeletal muscle
following either altered macronutrient availabiliy the interaction between macronutrient supply exercise.

The major macronutrients, carbohydrates and li@dsthe predominant oxidative substrates used ts¢lewuin addition to
being a source of energy, both glucose and fatigisaFA) communicate directly to the nucleus or @iaange of
transcription factors which regulate the expressibrcoordinated groups of genes. Our laboratory foassed on the
regulation of genes essential for the oxidativeamelism of fatty acids, as an impaired capacityoxadize lipids is a
hallmark of insulin resistant states, including sibe diabetes and advanced age.

Aims -Our experimental studies aim to evaluate the ohp& FA and exercise on the control of genes thgulate lipid
metabolism within human skeletal muscle.

Human clinical trials - Initial studies demonstrated that short periofdsigh fat feeding (48 hours to 4 days) increabed
expression a range of genes important in FA meighoincluding; the FA transporter, Fatty acid slacase (FAT/CD36),
the B-oxidative enzymef-hydroxylacyl-CoA dehydrogenas@-HAD) and the negative regulator of glucose oxiolati
pyruvate dehydrogenase kinase 4 (PDK4). Similgyaeses in gene expression were demonstrated wdilr@mce exercise
training, a condition in which oxidative capacityeénhanced.

To determine whether these effects are mediatedllyapia changes in fatty acid supply or sustainédrations in
hormonal status, 7 healthy male subjects were é@afusith a sterile intravenous lipid emulsion (lfipl) for 5 hours.
Plasma FA concentrations and oxidation were inekals response to this rapid perturbation in Fppby, expression of
PDK4 was increased 15 fold. This same gene was shoWwa increased by short-term fasting, with insesbexpression
evident after 15 and 40 hours without food, coesistvith an increased use of FA as the predomifumitsource of the
muscle. Thus, these studies provide evidence thaP[K4 gene is sensitive to FA supply. Enduranceceses also results
in increased plasma FA concentrations. To sepatdtthe actions of muscular contraction, per gbgerahan the increased
plasma FA supply on the gene expression of PDKduemce cycling exercise was performed in the paser absence
of the lipolysis inhibitor, Acipimox. In this stydexercise increased PDK4 gene abundance, irmegped the changes in
plasma FA. Thus exercise and FA-supply may opeiatsndependent pathways to elicit the expressicsbme genes.
Human muscle cell culture- Whether these gene changes are influenced bypleeof FA studies have been undertaken
using primary cultured human muscle cells. The expof muscle cells with the saturated FA, palmitand the
monounsaturated FA, oleate, both at a concentrafi@sQuM increased PDK4 gene expression markedly. Thismetias
dampened by the addition of a long chain omegakgupsaturated FA, eicosapentaenoic acid (EPA). Thas® suggest
that the actions of FA on gene expression diffgredeling upon the species of FA, with EPA, antagogithe actions of
other FA.

Conclusions- Fatty acids are potent regulators of skeletalaieugene expression. These actions are mediatédiyrap
response to increased FA supply. Thus muscle geresegulated by the supply and type of FA preserihe blood
supply. On-going analysis is aimed at determinéh& ability of FA to activate skeletal muscle gemegpreserved or
abnormally regulated in obese and diabetic states.





