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Drugs in Parkinson's disease
Parkinson's disease :

(Etiology:

1. Usually idiopathic (primary):
· in old age, 
· more in males

2. Exposure to some
· neurotoxins 
· or to the occurrence of oxidation reactions with the generation of free radicals (may occur due to repeated trauma as in boxers and repeated exposure to insecticides)

3. Genetic factors

(Pathology & principle of treatment:

1. The normally high concentration of dopamine (DA) in the basal ganglia is decreased & attempts to restore dopaminergic activity with levodopa & dopamine agonists (levodopa can cross BBB but DA cannot)(so we give it's precursor(levodopa).
2. Restore the normal balance of cholinergic & dopaminergic influences on the basal ganglia with anti-muscarinic drugs

Levodopa
· it raises DA concentration in CNS but only 1-3% of the dose reaches the brain (the remaining is metabolized peripherally to dopamine by dopa decarboxylase enzyme), so combination with carbiadopa (cannot cross BBB, it is inhibitor of the peripheral dopa decarboxylase enzyme) gives more CNS level

( sinemet = levodopa + carbidopa (in a ratio of 4:1 or 10:1)

(pharmacokinetics:
· half-life is short (1-2 hrs), this will contribute to fluctuation in response, so combine the drug with other anti-parkinsonism agent

· Main metabolite is dopamine, homovanillic acid (HVA), dihydroxyphenylacetic acid (DOPAC).
· Rapidly absorbed from intestine

· Food delays its absorption (especially leucine and isoleucine amino acids which competes with the drug at: 1. site of absorption 2. site of transportation), so its better to be given on empty stomach

· Excreted mainly through kidney

((NB :Carbidopa will:
1. Decrease the daily dose of levodopa

2. Decrease the peripheral side effects of levodopa which is due to peripheral metabolism of levodopa into dopamine by dopa decarboxylase enzyme

3. Increase oral absorption of levodopa (increase bioavailability)

(Clinical considerations:

· ON & OFF phenomenon (fluctuation), patient may suffer from akinesia in the OFF phase
· Tolerance to therapeutic response

· It doesn’t arrest disease progression

· Only effective in the first 3-5 years

· With high dose: more serious side effects develop
· Sudden withdrawal causes severe akinesia (it should be gradual)

(Adverse effects:

1. GIT: nausea, vomiting, anorexia (due to peripheral dopamine acting on vomiting center, levodopa alone will cause GI upset in 80% but if comined with carbidopa 20%)
2. CVS (due to effect of DA on heart & coz DA is precursor for catecholamines):
· Tachycardia        ●Ventricular extrasystole
· Atrial fibrillation (rare)    ●Asymptomatic postural hypotension

· HTN

3. Dyskinesia (with chronic use), this is central side effect

4. Behavioral: depression, anxiety, agitation, confusion, hallucination

5. Mydriasis (acute glaucoma) due to catecholamines

6. Coomb's +ve haemolysis

7. Gout (it increases uric acid level)

8. Brown discoloration of urine & salive (coz it is a precursor for melanin)

NB: giving carbidopa with levodopa will decrease peripheral side effects as GIT,CVS but will increase central side effects

(Clinical benefits of levodopa:

· Can ameliorate all of the clinical symptoms of parkinsonism

· It is mainly effective in relieving bradykinesia & muscle rigidity but less effective for tremors

· Other drugs can be added to levodopa

(Drug interaction:
· Pyridoxine (Vit. B6) (        enhance peripheral metabolism of levodopa
· Non-selective MAOI (        hypertensive crises

(Contraindications:

1-Psychotic patients                                              2- Glaucoma

3-Cardiac patients (give them senimet)                4- Peptic ulcer

5-In patients with history of melanoma or undiagnosed skin lesions.
Ergot (Dopamine Agonists)
1-BROMOCRIPTINE:
· A synthetic ergot derivative.

· Acts directly to stimulate central post synaptic DA receptors in basal ganglia (D2 agonist).

(Best for patients:

· who show akinesia

· with ON & OFF phenomenon

· refractory to levodopa

(Can be combined with:

· levodopa(reduce side effects).
· Amantadine.
· Anticholinergics.
(Pharmacokinetics:

· Given Orally.
· half life:12-16

· gradually increasing dose(! Dose must be built up slowly)(to minimize AE (coz some pts are allergic &shows postural hypotention.
· excreted in bile& feces
(Clinical consideration:

· produces less dyskinesia than levodopa.

· it has more psychiatric adverse effects .

· produces ergotism (painless extremities)

(Adverse effects:
· GIT: nausea, vomiting, anorexia,bleeding.

· CVS: posture hypotentsion, cardiac arrythmias, painless digital vasospasm.

· CNS: dyskinesia, confusion, hallucination, & psychotic disturbance.

· Headache, nasal congestion.

· erythromylagia (painful swelling in extremities).

(Contraindications:

· History of  psychiatric disease.

· Myocardial infarction.

· Peptic  ulcer.

· Peripheral vascular disease.
2-PERGOLIDE:
· stimulates both D1&D2 receptors.
· more potent than bromocriptine.

· dose must be built up slowly.

· has the same side effects & contraindications of bromocriptine.

Non Ergot Dopamine Agonists:
1-PRAMIPEXOLE:
· A new DA agonist that is not an ergot derivative.

· It is widely used now.

· It has high affinity for D3 receptors.

· Is effective as monotherapy in mild cases of Parkinson's diseases.

· It also effective in advanced cases together with levodopa (dose of levodopa can be reduced).

· May have a neuroprotective effect by scavenging hydrogen peroxide.(anti-oxidant)
· It is rapidly absorbed & is excreted largely unchanged in urin.

· Renal insufficiency may require dosage adjustment.

2-ROPINIROLE:
· Is a relatively pure D2 receptor agonist.

· Is effective as monotherapy in mild cases

· Can be combined with levodopa to smooth its response& prevent fluctuations in advanced cases.

· It is metabolized by CYPA2 & drugs metabolized by liver may reduce its clearance.

(Adverse effects of both:

· Nausea & constipation.

· Somnolence & insomnia.

· Postural hypotension.

· dyskinesia.

· Confusion (mental disturbances).

· Peripheral edema.

· Fatigue.
Amantadine 

Mode of action:
· Releases DA  from CNS neurons.

· Inhibits the re –up take of DA .

· Weak anti-cholinergic effect.

· It affects the bradykinesia more than treatment .

Pharmacokinetics :

· T ½ = 2-4 hrs.

· Excreted by changed in urine 

· Absorbed orally .

· Clinical considerations:  

· Less potent than levodopa .

· Effective only for a few weeks .

· Cannot be used alone .
Adverse effects :

· Depression ,agitation , confusion .

· Insomnia 

· At high dose :

· psychosis convolutions 

· CHF 

· urinary retention  

· postural hypertension.

Contraindications:
· History of seizures .

· History of CHF

Deprenyl (selegiline).

الاسمين مهمين  :)     
· Used in patients who don’t response well to carbidopa-levodopa combination .

· Not effective alone . given with levodopa (enhance its action & over come on &off phenomena (( dose of levodopa .

(Mechanism of action : 

· It traps free radicals & other toxins that degrade  ! neurons.

· As a MAO-B inhibitor, it may retread the break-down & destruction of dopamine by MAO-B ,thus freeing more DA to interact with its receptors in ubsantia nigra  (so  “ ON,, and “ off ,,  phenomena.
(MAO-B inhibitors (selegiline :

· Lacks ! cheese reaction .

· Reduces “NO and OFF,,  phenomena .

· Enhance & prolongs ! anti-Parkinsonism effect of levodopa .

· Allowing ! dose of levodopa to be reduced .التكرار يعلم الشطار  
· Reduces nigral damage by toxic free radicals

· Retards DA metabolism allowing for reduction of levodopa doses.

(Combined with :

· Levodopa.

· Bromocriptine. 

(Adverse Effects :

· Dependence (due to methamphetamine metabolites).

· Nausea.

· Sedation or insomnia (due its metabolites so we give it in 2 doses one at breakfast &other at lunch .avoid sleeping time )
· Skin rash.

· GI irritation. 

Antimuscarinics agents

· Benztropine mesylate

· Trihexyphenidyl

· Procyclidine

· Centrally acting antimuscarinic with high affinity for CNS  muscarinic receptors.

· They act to block CNS muscarinic receptors & reduce cholinergic transmission in Corpus-striatum.

(Clinical consideration :  

· Treatment starts with small doses gradually increases.

· Improve tremor, rigidity more than bradykinesia.

( best on tremor & rigidity with little effect on bradykinesia . 

· Can be combined with levodopa to treat severe forms. ( as adjunctive therapy 

Side effects : 

· Peripheral: 

· Dry mouth & increased skin temp.

· Blurred vision ,↑IOP. 
· Tachycardia.

· Constipation.

· Urinary retention.

· CNS: 
· drowsiness, 
· mental slowness, 
· delusions, 
· mood changes,
·  confusion.

(Contraindication: 

· Prostatic hyperplasia.

· Obstructive GI disease .(paralytic ileus).
· Glaucoma.

· Combination with tricyclic antidepressants (TCA) or antihistaminic (coz they have antimuscurarinic effect ). 
(Notes :
Withdrawal of medication must be gradual (otherwise symptoms exacerbate ).

Trihexyphenidyl (may produce :   imp (
1-addiction &dependence 

2-involantary movment 

(For your knowledge : pregnancy is not problem coz parkinson's diz is common in elderly & men

& Since they do not say it's safe at pregnancy, we consider it teratogenic  (  
Our best wishes (
حنان شنقيطي ,دانة العيسى ,الدانة آل سعد .

Behind every successful woman 
is a substantial amount of coffee.  
~Stephanie Piro
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Figure 28-1. Schematic representation of the
sequence of neurons involved in parkinsonism and
Huntington'’s chorea. Top: Neurons in the normal brain.
Middle: Neurons in parkinsonism.The dopaminergic
neuron is lost. Bottom: Neurons in Huntington’s dis-
ease.The GABAergic neuron is lost. (Reproduced, with
permission, from Katzung BG, editor: Basic & Clinical
Pharmacology, 9th ed. McGraw-Hill, 2004.)




(NB: it is used in hyper prolactinemia.
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