Treatment of Movement Disorders
(Raymond removed images showing how Parkinson’s disease creates disturbances in the neural pathways between the cerebral cortex, striatum, GPe, STN, GPi, and VL regions.)


The nigro-striatal dopamine pathway modulates basal ganglia output.  DA receptors are concentrated 
in the striatum.  D1 receptors stimulate the direct pathway.  D2 receptors inhibit the indirect 
pathway.  The net effect of DA is to increase cortical excitation.
When DA is lost, as in Parkinson Disease, the result is a hypokinetic motor syndrome:

--Parkinson Disease is caused by progressive degeneration of nigrostriatal dopamine neurons, 
and the formation of Lewy body inclusions.  

--MPTP selectively destroys nigrostriatal neurons, mimicing Parkinson’s.  MPTP is converted by 
MAO-B to MPP+ which is the active toxin.  MPP blocks Complex I in the mitochondrion.

Protective Strategies
Anti-oxidants such as vitamins E, C, and Coenzyme-Q10 have no known protective function.

MAO-B inhibitors such as Selegiline block conversion of MPTP to the toxic MPP+.  If there is 
an endogenous MPTP-like compound (not yet found), Selegiline should help.  


In any case, Selegiline helps block DA metabolism, so it definitely helps a little.
Surgery can be used to reduce the abnormal activity of the Gpi and STN.  See picture above right.
Dopamine Replacement Strategies
DA can’t be replaced directly.  Dopamine is unstable, and degrades in air and body fluids.  It is also 
degraded by AADC and COMT in the liver.  It also doesn’t cross the blood-brain barrier.  

It also causes extreme nausea.
L-DOPA is the immediate precursor of dopamine.  It is stable and can cross the blood-brain barrier.

**However, it is rapidly metabolized by AADC in the liver.  Therefore, L-DOPA is 
    combined with an AADC inhibitor called carbidopa.  This combination is Sinemet.


   A COMT inhibitor called entacapone further extends the half-life of L-DOPA.
Even this combo isn’t great, because there are large L-DOPA swings and half-life is short.

Excessive peak doses cause dyskinesia, whereas trough doses allow recurrence of disease symptoms.
Controlled-release Sinemet reduces dosing frequency, prolongs half-life, and reduces peak levels.
Toxicities of L-DOPA include nausea, orthostatic hypotension, hallucinations, and dyskinesias.  Patients also develop tolerance over time.  This is reduced by avoiding pulsatile L-DOPA levels.
Other drugs
Dopamine agonists such as Bromocriptine and Pergolide have the same side effects but more 
severely.  However, they are not associated with disabling dyskinesias.

They are frequently used in early Parkinson’s.
Anti-cholinergics such as Benztropine and Trihexyphenidyl help reduce tremor symptoms.  
However, they aren’t well tolerated in the elderly. 

Amantadine is a weak anti-cholinergic, dopamine agonist, and glutamate antagonist.  Provides 
mild improvement for Parkinson’s.  Side effects include hallucination, insomnia.
The direct pathway increases cortical excitation.


The indirect pathway decreases cortical excitation.
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