Mitochondria

What are they?

Mitochondria (single = mitochondrion) are offen referred to as the powerhouses of the cell. Theyre
responsible for most of the cell’s ATP production. ATP has been called the energy currency of the
cell. Mitochondria are finy (less than 3 micrometres), but boy do they pack a punch! Every cell type
in the body has mitochondria except red blood cells. Heart muscle needs constant energy o keep
beating and is often thought of has having the most mitochondria - some 5,000 per cell making up
to 40% of the mass of the cell. Liver cells have around 2,500 mitochondria and muscle cells around
1,000. Brain cells can have many thousands of mitochondria because of the length of their axons
and their complex inter-connectivity. All in all, your body has around 100,000 ftrillion mitochondria
and about 2 billion mitochondria are made in the body each and every second.

How do they work?

Imagine that youTe at the top of a set of stairs. Youre at a high energy level and each time you
go down a step you're at a progressively lower energy level. Think of the energy you needed to
get fo the top of the stairs. That's how it is in the inner membrane of the mitochondrion. There’s a
chain of protfeins that fransfer electrons (negatively charged particles) from a high energy level fo
a progressively lower energy level. Imagine now that you are tethered to the top of the stairs by a
rubber band. Each time you go down a step the band stretches, and energy is stored. Release the
band when you get to the botftom and see how much energy is stored in the band! As electrons
go down the electron transport chain, profons (hydrogen ions) are pumped ouf of the middle of
the mitochondrion creating a gradient which is stored energy. The only way the protons can get
back into the mitochondrial matrix is fo go through an enzyme called ATP synthase in the inner
mitochondrial membrane. As the profons fravel down their gradient, they release energy that gets
stored in ATP molecules.The electrons come from the electron donors NADH and FADH2 which are
produced when your cells metabolise glucose. Every molecule of glucose makes 32 molecules of
ATP.The process is called oxidative phosphorylation and it consumes oxygen.The only reason we
need to breath oxygen is to keep mitochondrial ATP production going.

What is their role in health and disease?

Everything that happens in your body is down fo the mitochondria. Your cells and organs need
energy to develop, to function and to repair. It's clear that impaired mitochondrial function is
involved in degenerative conditions ranging from Alzheimer’s disease fo heart failure. We need
efficient energy production to power the heart and skeletal muscle, for effective functioning of the
immune system, and for the brain to keep us on track. It's now widely thought that chronic fatigue
is due to defective energy production. There's still a lot of work fo be done to clarify what part the
mitochondria have to play in this and how best to treat it. For now, we have to assume that nurturing
the mitochondria and supporting energy production will bring about improved function in people
who are fatigued.
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