Biology of Aging
Think of aging as a breakdown of homeostasis and maintenance of molecular pathways.
These pathways include DNA repair, protein synthesis fidelity, defense against free radicals, 
wound healing, endocrine regulation, etc.
Decreased Muscle Mass in Aging
Muscles are required for movement, posture, breathing, vascular tone, and heat production.
Sarcopenia (muscle wasting) rapidly accelerates after age 50, mostly from the lower body.

Causes of sarcopenia include:

--Free Radical Damage (damages proteins, organelles, and especially mitochondrial DNA.  


This leads to less energy, cell damage, apoptosis, and muscle wasting).
--Reduced circulation or neurotropic signals

--Reduced exercise (exercise stimulates muscle growth and reduces free radicals)

--Malnutrition and hyperinsulinemia (promotes free radical production)

--Low anabolic hormones (testosterone, GH, DHEA) and high catabolic hormones (glucocorticoids)
There is selective loss of Type II fibers in aging, mostly due to age-related decline in Type II myosin.
Free radical damage is a common pathway leading to aging effects.  Free radicals damage 
mitochondrial DNA.  A single cell may have mitochondria with different mutations – this 
is called “heteroplasmy.”

Eventually oxidative phosphorylation fails, and the mitochondria produce lots of free radicals.
Free radicals cause lots of damage by inhibiting ATP production, releasing mitochondrial apoptotic 
signals, and causing calcium dysregulation.

The are implicated in atherosclerosis and may be involved in the selective loss of Type II fibers.

Preventing muscle loss involves exercise, high protein intake, and sometimes hormones (GH, DHEA).

Nervous System Abnormalities in Aging
Loss of somatic and autonomic motor functions.  Decreased speed of action potentials.  

Slower muscle contraction, slower relaxation, diminished strength.
Surviving motor neurons regrow to connect to orphaned muscle cells.  This increases the size of 
motor units, reducing the capacity for fine movements.  This is also part of the reason for 
conversion of Type II to Type I myocytes.
Difficulty regulating blood pressure.  Orthostatic hypotension is very common.

Temperature regulation decline.  Loss of sympathetic input prevents dermal capillaries from 
contracting to conserve heat.  Plus there’s less muscle mass to generate heat.
Swallowing is highly impaired due to deterioration of Aurbach’s plexus.  Loss of good peristalsis. 
Reflexes of all kinds (muscular, glandular, endocrine) get very screwed up.
Short-term memory declines, but long-term memory is generally preserved.

“Fluid intelligence” (executive functions, planning, problem solving) deteriorates with age.

Sleep becomes fragmented, with less time spent in Stage 4 and REM sleep.

**The cortex loses many neurons, especially in vision and hearing areas.  The cerebellum also loses 
many neurons.  The brainstem loses few neurons – the only brainstem neurons that are lost 
with aging are those in the Nucleus of Meynert (produces ACh for short-term memory) and 
the locus ceruleus (produces NE and helps regulate sleep).
Neurofibrils, which normally extend along the axon for NT transport, may become tangled, 
leading to Alzheimer’s Disease.

