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Section 1: Ahnouncements
Section 2: SISS Session Example
Section 3: Mitochondrial Health
Section 4: Questions



Week 2
Mitochondrial
Health



Why so important?

e fControls’ metabolism
e High correlation to health & disease

e Trainable via a variety of methods



Whatis a
Mitochondrion


Presenter
Presentation Notes
Produce ATP for contraction

SubSarcolemmal vs. Intermyofibrillar (likely the one where ATP is produced for contraction)

E- double walled, ETC, has own DNA (endosymbiotic structure – was another cell that was taken in by eukaryotic cells (with nucleus) to provide more ATP)


Citric Acid
Cycle

The stuff of
nightmares!
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In the Mitochondrial matrix

Can’t forget about outside the mitochondria as need Pyruvate from Glycolysis or Beta oxidation!

Little ATP produced here- measures of mitochondrial function are often done by measures of enzymes from here (specifically Citrate Synthase)
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Instantaneous increase in ATP demand at
exercise onset

100 Watts

Power Output

20 Watts

* Energy systems must coordinate to produce ATP to
meet this demand


Presenter
Presentation Notes
At the onset of exercise or during an increase in exercise intensity (i.e., walking to running) ATP demand increases instantaneously.
In order to meet this increase in demand all energy systems must increase their energy production


Aerobic Energy Production
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Practical Example
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So, let’s look at a more practical example of the processes that happen and perhaps an meaningful way to put all of this into perspective.  3 curves that have different rates of increase in oxygen uptake.  As you can see the green line is the fastest and reaches steady state or the supply of ATP is met by the aerobic system the fastest where as the red line is the slowest.  Who might they belong to?  Elite athlete, healthy normal, and old.  Whats the advantage/disadvantage to having a fast/slow rate of increase in oxygen uptake?


Good
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Given the pivotal role of mitochondria in generating ATP, improved mitochondrial characteristics have been associated with greater endurance performance and health

Since the pioneering work of John Holloszy in the 1960s, it has been known that exercise is a potent stimulus to promote mitochondrial biogenesis (i.e. the making of new components of the mitochondrial reticulum [14 ]) in skeletal muscle [15 ].



Good Bad
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Given the pivotal role of mitochondria in generating ATP, improved mitochondrial characteristics have been associated with greater endurance performance and health

Since the pioneering work of John Holloszy in the 1960s, it has been known that exercise is a potent stimulus to promote mitochondrial biogenesis (i.e. the making of new components of the mitochondrial reticulum [14 ]) in skeletal muscle [15 ].






Time course of
adaptation
Fiber-type

changes
Intensity!



Time course of
adaptation
Fiber-type

changes
Intensity!
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Summary of signalling pathways that ultimately alter mitochondrial physiology in human skeletal muscle.
In general, there are three primary extracellular stimuli (i.e. caloric restriction, exercise and hypoxia) that
lead to cytosolic changes (ADP, adenosine diphosphate; AMP, adenosinemonophosphate; ATP, adenosine
triphosphate; GSSG/GSH, oxidized/reduced glutathione; H2O2, hydrogen peroxide; NAD+/NADH,
oxidized/reduced nicotinamide adenine dinucleotide; O2
−, superoxide), which activate/upregulate
specific enzymes (AMPK, AMP-activated kinase; CaMKs, calcium–calmodulin-activated kinases;
p38MAPKs, p38 mitogen-activated protein kinases; SIRTs, sirtuins) that all stimulate a master regulator
of mitochondrial regulation (PGC-1α, peroxisome proliferator-activated receptor γ coactivator 1α),
which then stimulates/increases transcriptional activity of nuclear promoters in the nucleus (ERRs,
oestrogen-related receptors; MEF-2, myocyte enhancer factor-2; NRFs, nuclear respiratory factors 1 and 2;
PPARs, peroxisome proliferator-activated receptors) in addition to another nuclear encoded factor, which
then translocates into the mitochondria (Tfam, nuclear-encoded mitochondrial transcription factor A),
ultimately resulting in mitochondrial adaptations that are specified in the lower right-hand comer of
the illustration (MnSOD/SOD2, manganese superoxide dismutase; mtDNA, mitochondrial DNA).
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Increased volume of matrix and inner membrane space




Training-induced
changes in

mitochondrial
SISS/SIIT content and
function
HISS/HIT

mt-C — mitochondrial content related to CS or CAC
ms-R — mass-specific respiration (related to content) ATP production rate or ETC
mt-R — mitochondrial-specific respiration (not related to content) ATP production rate or ETC



Thoughts/Questions
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