DRUGS IN PARKINSONISM



Clinical signs

e tremor
e muscle rigidity
 bradykinesis (postural reflex disorders,
slow down initiation of movements )



ANTIPARKINSONIC AGENTS

i

normalni | | parkinsonismus | |treatment
. DA . O. .

anticholinergic
® Ach

drug

treatment

®
dopaminergic
drug



Pharmacotherapy in Parkinson's disease

= central anticholinergics (benztropine , etoprazine , procyclidin
trihexyfenidyl , orfenadrin );

H, antihistaminergics

= dopaminergics (dopamine does not pass blood -brain barrier):
- levodopa
- amantadine
- bromocriptine, lisuride, pergolide,
pramipexol (D . r. agonist)
- ropinirol (relatively selective D  ,-receptor agonist)
- MAOg inhibitor (selegilin, reversible - caroxazone)
- COMT Inhibitors (tolcapone, entakapone)
- adenosine A ,, receptor antagonist (theophyline)
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L-DOPA 0.8 g/day + benserazid e 0.2 g/day

L-DOPA 4.8 g/day




AMANTADIN E

- Increases DA release

- slows down DA re-uptake

- NMDA glutam atergic receptor antagonist
- anticholinerg Ic effect

Adverse effects:

- hallucina tions
- fuzziness

- night -mares

- sleeplesness

- sleepiness

- dysarthria



BROMOCRIPTINE

- D, receptor s stimula tion in striatu m
- prolactine synthesis and release inhibited

(for treatment of galactorhea )
- decrea ses growth hormone secretion in  acromegal y

ADVERSE EFFECTS:

- Smeary vision, diplopia
- dyskinesia

- dizziness

- constipation

- mental disorders



CENTRAL ANTICHOLINERGICS

Adverse effects :

e periph eral: dry mouth, smeary vision |,
tachy cardi a, constipation, urine retention
mydri asis, vomiting

 centr al: sleepiness , nervosit y, memory disorders

Therapy of muscl e rigidity

GABAergi cs - benzodiazepin es
- baclofen !
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Pharmacotherapy of
Huntington's disease



HUNTINGTON DIS. = geneticaly based hyperkinetic disorder

with progressive dementia

QURLCIIANCR — protein autosomally coded

by dominant gene

|

through interaction with other cell proteins
Involved in excitotoxicity, apoptosis

s

o clasical antidopaminergic antipsychotics (neuroleptics)
* reserpine, meserpine, tetrabenazine (depletion of DA)
 central myorelaxant agents (e.g. baclofen)

 drugs decreasing excitotoxicity




COGNITIVES



DEMENTIA

1. Alzheimer type (50%) —— presenile (until 65)
senile ( after 65)

2. vascular type (in past : arteriosclerotic )
3. mixedtype (adl.+ad?2. —10-20% )

4. various - alcoholic
Intoxicant 10-20%
postraumatic better treatable
rain tumours
encephalitis (e.g. in AIDS)
metabolic (B ,, carency , hepatocerebral sy.)
hypothyreosis

Parkinson's disease
Huntington's disease



Alzheimer's disease

beta-amyloid gene mutation
Normal neuron (fragment of neuron membrane
protein precursor)

extracellular plaques

neurofibrillary tangles

of abnormally
phosphorylated tau-protein

+
deficit of Ach-ergic activity

-+

excitotoxicity




/excitotoxicity lll (neurodegeneration , stroke)
excitotoxicity Il (neurodegeneration , Alzheimer's dis.)
excitotoxicity | (slight demage of dendrites)

overexcitation (mania, panic attacks)

normal glutamatergic excitation

EXCITOTOXICITY

— excessive Ca?* channel opening

— Ca?* ~ activation of proteases , free radical production
| lipid peroxid ation

— damage of further compounds and cell components

— gradually resulting in cell death
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PHARMACOTHERAPY
In_past :
- cerebral vasodilat ors
- cell metabolic enhacers
(hydergin e — mixture of ergot alcaloids
changing “second messenger system “ - cCAMP)
- vitamin S, hormon es, chelation
(B, B4y, €strogen,
desfer rioxamin e — to remove Aluminium )

currently:
- cholinergic enhancers ( donepezil , rivastigmin )

- NOoOotropics

- scavangers of free radicals (vit. E, selegilin , Ginkgo biloba ..)
- calcium channel blockers

- NMDA r. antagonists _(memantine )




PHARMACOTHERAPY

In the future :

- better cholinergi cs

- blok ade of amyloid construction on DNA level

- growth factors /implan tation of healthy neuronal tissue



CHOLINERGICS

acetylcholinester ase inhibitor s

donepezil (! 1x per day, 5-10 mg!)
reversible, but noncompetitive
(butyrylcholinesterase is not inhibited)

? release of growth factors?
? Inhibition of amyloid deposition ?

unset of effects primarily after 6 week

Adverse effects:

- nausea, vomiting, diarhea, hyperacidity, weight lost
- sleeplessness, extraordinary dreams, sleepiness

- convulsions

- depression




rivastigmin e

cholinesterase+pseudocholinesterase reversible inhib ition
? release of growth factors, inhibition of amyloid dep osit ?

galantamin e

cholinesterase inhibitor
+

allosteric modulator of nicotinic receptors



NMDA glutamatergic receptor INHIBITOR

memantin e

memory IS not improved,
slowing down progression of neurodegenerative changes

possible co-administration with cholinesterase inhibitors



NOOTROPICS

(NEURODYNAMICS)



Greek - noos = mind
tropein = towards

1972 - NOOTROPIL, UCB / piracetam

MAIN EFFECT
improvement of the CNS mechanisms associated

with cognitive functions

MECHANISMS OF ACTION

 improvement of the metabolism in the nervous cell
(the utilization of glucose and oxygen)

 improvement of blood microcirculation in the brain

 other pharmacological activities as e.g.
glutamatergic effects, cholinergic effects. . .



USE OF NOOTROPICS

» unconsiousness of different etiology
e brain injury

* mental retardation, dyslexia

« brain function disorders in the elderly
» Alzheimer's disease

e organic psychosyndrome

e amnesia

* vertigo

» aphasia

« after the electro -convulsive treatment
e delirium tremens

e Parkinson's disease



piracetam - cyclic derivate of GABA
pyritinol (pyrithioxine ) — vitamine Bgderivate

meclophenoxate (centrophenoxine ) — part of the molecule is
a synthetic auxin, which is similar
to the growth factor of plants - auxin

BRAIN VASODILATORS

papaverine (500-600 mg/day)
dihydroergotoxine
clomethiazol

naphtydrophuryl

cinnarizine ...






