
Neurodegenerative disease 

(degenerative of 

neurotransmitter disease):  
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Objective :- 

- Know the drug used to treatment of 

neurodegenerative disease.-  

- Know the pharmacokinetic, pharmacodynamic 

, indication, side effect, contraindication for 

drug used in treatment of neurodegenerative 

disease.  



Neurodegenerative disease 

(degenerative of 

neurotransmitter disease): 
• Neurodegenerative disease of CNS includes 

Parkinson disease, Alzheimer disease, MS 

(multiple sclerosis)) and ALS (amyotrophic 

lateral sclerosis). 





• = Parkinson disease: 

•    Parkinsonism is a progressive neurological disorder of muscle movement. 
Parkinson disease affect about 1 in 100 of the elderly population. It is 
caused by degeneration of the substania nigra in the midbrain and 
consequent loss of dopamine-containing neurons in the neostriatum 
pathway. There is no known cure but drug treatment can, if properly 
managed, dramatically improve quality of life in this progressive disease. 
Parkinson disease naturally occurs either with increasing during aging and 
while those induced by antipsychotic drug are usually reversible.  

•    The symptom are bradykinesia (slowness in initiating and carrying out 
voluntary movement), muscular rigidity, tremor and postural and gait 
abnormalities. The sign include rigidity of skeletal muscles, akinesia (or 
bradykinesia), flat facies, and tremor at rest (RAFT). 

•    Since the basal ganglia control movement by the two balance systems, the 
cholinergic and dopaminergic, its probable that reduction of dopaminergic 
influence allows the cholinergic activity to predominate. 

•   The strategies of drug treatment in parkinsonism are to restore the balance 
which involves increasing dopamine activity in the brain or decreasing 
muscarinic cholinergic activity in the brain (or both).  



• Drugs used in Parkinson disease: 

• 1. Levodopa (L-dopa) and carbidopa: 

•    Because dopamine has low bioavailability and does 
not readily cross the blood brain barrier, its precursor 
L-dopa is used when converted by dopa 
decarboxylase to dopamine in many tissue including 
the brain.  

•    Is drug of choice in sever parkinsonism. It less 
effective in postencephalitic parkinsonism and should 
be avoided in drug-induced parkinsonism. Levodopa 
is generally administered with carbidopa or 
benserazide a dopa decarboxylase inhibitor that does 
not cross the blood-brain barrier, that inhibitor 
prevents peripheral decarboxylation of levodopa 
allowing more drug to enter the brain. Thus a lower 
dose of levodopa is needed by four to fivefold and 
consequently, decreases the severity of the peripheral 
side effect such as nausea, vomiting and 
cardiovascular effect are minimized. 



• The decarboxylase inhibitors are given in combination with 
levodopa and there is a range of formulations comprising a 
decarboxylase inhibitor with levodopa: 

• *Co-careldopa (carbidopa + levodopa in proportion 12.5/50, 
10/100, 25/100 and 25mg/250mg) (sinemet). bid initially, 
increase according to response. 

• *Co-beneldopa (benserazide + levodopa in proportion 
12.5/50, 25/100, 50/200mg) (madopar). bid initially, increase 
according to response. 

• Pharmacological effects: Levodopa ameliorates the signs of 
Parkinsonism particularly bradykinesia, mortality rate is 
decreased but it does not cure the disease and its 
responsiveness decreases with time which may reflect 
progression of the disease. It can reduce hypokinesia and 
rigidity substantially and may benefit tremor. Clinical response 
to the drug may fluctuate quite rapidly changing from akinesia 
to dyskinesia over a few hours, these so called On-Off 
phenomena, which abruptly and distressingly, dyskinesia (the 
on phase) alternates with hypokinesia (the off phase) and it 
may be related partly to changes in levodopa levels in the 
plasma.  



• Adverse effects: Most adverse effects are dose dependant. 
• GIT effect: Anorexia, nausea, and vomiting can be reduced by 

taking the drug in divided doses and by cyclizine 50mg taken 
30 minute before food or by domperidone.  

• CVS effects: Postural hypotension especially in the early stages 
of treatment. Other cardiac effects include tachycardia and 
arrhythmias (rare). 

• Other adverse. effects: Mydriasis due to adrenergic action on 
the iris, brown discoloration of saliva and urine because 
dopamine stimulates melanin pigment produced from 
catecholamine oxidation, blood dyscrasias and a positive 
reaction  to the coombs test are seen. 

• CNS: Visual and auditory hallucinations and abnormal 
involuntary movement (dyskinesias) may occur. levodopa can 
also cause mood change, depression, psychosis and anxiety. 

• Interaction: 
• With vitamin B6 (pyridoxine) because it increases the peripheral 

breakdown of L-dopa and diminishes its effectiveness. 

• General MAOIs may lead to hypertensive crisis because of 
increased catecholamines production. 



• 2. Selegiline and rasagiline: 

•    Selegiline is a selectively inhibitor MAO-B (monoamine 
oxidase-B) at low to moderate doses, the enzyme that 
metabolizes dopamine to norepinephrine and serotonin but 
does not inhibit MAO-A (which metabolizes norepinephrine 
and serotonin). Selegiline increase dopamine level in the 
brain. The drug is used as an adjunct to L-dopa and has been 
used in newly diagnosed patients and enhances the actions of 
levodopa and selegiline substantially reduces the required 
dose of levodopa. Selegiline does not cause cheese reaction 
because MAO-A is still present in the liver to metabolise 
tyramine. The daily dose should not exceed 10mg. Unlike 
nonselective MAOIs, selegiline at recommended doses has 
little potential for causing hypertensive crises. However, if 
selegiline is administered at high doses, the selectivity of the 
drug is lost, and the patient is at risk for severe hypertension. 
Selegiline is metabolized to methamphetamine and 
amphetamine, whose stimulating properties may produce 
insomnia if the drug is administered later than mid afternoon. 



• Rasagiline an irreversible and selective 

inhibitor of brain MAO type B, has five times 

the potency of selegiline. Unlike selegiline, 

rasagiline is not metabolized to an 

amphetamine like substance. 

• Adverse effect: Insomnia, mood changes, 

dyskinesia, GIT disturbances, and 

hypotension.  

• Contraindicated in patients taking meperidine 

and those taking selective serotonin reuptake 

inhibitors. 



• 3. Catechol-O-methyltransferase inhibitors (COMT 
inhibitors): 

• = Entacapone and Tolcapone: 

•    COMT (catechol-O-methyltransferase) is the enzyme that 
converts levodopa to 

•  3-O-methyldopa (3OMD) is minor pathway for levodopa 
metabolism. These drugs selectively and irreversibly inhibit 
COMT, allow greater levels of levodopa to reach the brain, 
and decreased plasma concentration of 3-O-methyldopa. 
The COMT inhibitors have no clinical effect unless they are 
combined with levodopa.  

• Clinical uses: They are used as adjuncts to levodopa-
carbidopa improving response and prolonging "On-time" by 
an average of two to three hour per day and reduced the 
symptoms of wearing–off phenomena. The drug should be 
discontinued if the patient does not demonstrate any 
improvement within three weeks. 



• Pharmacokinetics: Oral absorption of both drugs 
occurs readily is not influenced by food. They are 
extensively bound to plasma albumin with limited 
volumes of distribution. Tolcapone differs from 
entacapone in that former penetrates the blood brain 
barrier and inhibits COMT in the CNS. However, the 
inhibition of COMT in the periphery appears to be the 
primary therapeutic action. Tolcapone has long 
duration of action compared to entacapone, which 
required more frequently dosing. Both drugs are 
extensively metabolized and eliminated in feces and 
urine. Dosage may need to adjusted in patient with 
cirrhosis.  

• Adverse effects: Are related increased levels of 
levodopa as diarrhea, postural hypotension, nausea, 
dyskinesia, hallucinations, and sleep disorders. 
Tolcapone may cause acute hepatic failure. 
Entacapone has less toxic than tolcapone,  



•  4. Dopamine–receptor Agonists: (2 types ergot alkaloids & non-ergot 
derivatives): 

• = Ergot alkaloid of dopamine-receptor agonist include 
bromocriptine, cabergoline, lisuride and pergolid. 

• = Newer non-ergot alkaloid of dopamine-receptor agonist include 
apomorphine, pramipexole, ropinirole and rotigotine. 

•      These agents have durations of action longer than that of levodopa 
and, thus, have been effective in patients exhibiting fluctuations in their 
respons to levodopa. In initial therapy with the newer drugs is associated 
particularly with less risk of developing dyskinesias and motor 
fluctuations when compare to patients started with levodopa therapy. 
Bromocriptine, pramipexole and ropinirole are all effective in patient with 
advancd Parkinson disease complicated by motor fluctuations and 
dyskinesias. However, these drugs are ineffective in patients who have 
shown no therapeutic response to levodopa. Apomorphine is also used in 
sever and advanced stages of the disease as an injectable dopamine 
agonist to supplement the oral medications commonly prescribed. Unlike 
the ergotamine derivative, the non ergot do not cause fibrosis. 



• = Ergot alkaloid of dopamine-receptor agonist include 
bromocriptine, cabergoline, lisuride and pergolid. 

• a- Bromocriptine (parlodal): Is an ergot alkaloid D2 receptor 
agonist, but also a weak α-adrenoreceptor antagonist. Its 
commonly used with levodopa. The drug rapidly absorb after 
administered by mouth, the t1/2 is 5hr., its action is smoother 
than levodopa, which can be an advantage in patients who 
develop end-of-dose deterioration with levodopa. Dosing start 
very low (1-1.25mg orally at night), increasing gradually 2 to 3 
months and according clinical response. Serious side effect can 
occur as cardiac problem may develop, particularly in patients 
with a history of myocardial infarction, in peripheral vascular 
disease  a worsening of the vasospasm occurs, and in patient s 
with peptic ulcer , there is a worsening of  the ulcer., it has the 
potential  to cause pulmonary and retroperitoneal fibrosis.  

• b- Lisuride (t1/2 2hr) and c- pergolide (t1/2 6hr) are similar to 
bromocriptine, though latter also stimulate D1 receptor. 

• d- Cabergoline: t1/2 80hr. 



• = Non-ergot derivatives dopamine-receptor 
agonist include: 

• a- Pramipexole: Is more effective against tremor than 
others b- Rotigotine and c- Ropinirole. These drugs 
are as effective as bromocriptine but do not cause the 
side effects typically associated with the use of ergots. 
They are presently considered to be first line drugs in 
the initial management of Parkinsonism. 

• d- Apomorphine: Its derivative of morphine, its full 
agonist at D1 and D2 receptors, its main use is in 
young patients with sever motor fluctuation and 
dyskinesias (the on-off phenomenon) when its given 
by s.c or infusion for patient with levodopa-resistant 
off. It can induce penile erection (without causing 
sexual excitement) and it enhances the penile 
response to visual erotic stimulation. 



• Adverse effect dopamine-receptor agonist: 

• GIT effects: Nausea, vomiting and anorexia. 

• CVS effects: Postural hypotension and cardiac 
arrhythmias. 

• Dyskinesias effect: Choreoathetosis of the face and 
distal extremities occur frequently. Some patients may 
exhibit chorea, tics, and tremors. 

• Behavioral effects: Confusion, hallucination, and 
delusion, which occur more frequently than with L-
dopa. 

• Interaction of dopamine-receptor agonists: 

• - Cimetidine which inhibits renal tubular secretion of 
organic bases, increase the half life of pramipexole. 

• - Flouroquinolone have been shown to inhibit the 
metabolism of ropinirole. 



• 5. Amantadine: 100mg bid daily increased if 
necessary. 

•    Is an antiviral drug used in the treatment of 
influenza. In Parkinsonism amantadine enhances 
dopaminergic neurotransmission by unknown 
mechanisms that may involve increasing synthesis 
and release of dopamine or inhibition of reuptake of 
dopamine. The drug also has some muscarinic 
blocking actions and inhibiting the N-methyl-D-
aspartate (NMDA) type of glutamate receptors. 

•    It is less efficacious than levodopa, and tolerance 
develops more readily. However, amantadine has 
fewer side effects. The drug has little effect on tremor, 
but it is more effective than the anticholinergics 
against rigidity and bradykinesia, but it is usually 
affective only for few weeks. 



• 6. Antimuscarinic Drugs: A number of centrally 
acting antimuscarinic preparations are available that 
differ in their potency and their efficacy in different 
patients. These are:-  

• 1- benztropine 0.5-1mg daily at bedtime,  

• 2- trihexyphenidyl,  

• 3- procyclidine 2.5mg tid orally,  

• 4- biperiden.  

• 5- benzhexol hydrochloride (artane) 1mg daily 
gradually increased, and  

• 6- orphenadrine 50mg tid.  

•    Antimuscarinic drugs are much less efficacious than 
levodopa and play only an adjuvant role in 
antiparkinsonism therapy. It may improve the tremor 
and rigidity but have a little effect on bradykinesia and 
also alleviate extrapyramidal symptoms caused by 
antipsychotic drugs. 



Alzheimer's disease (dementia):  

• Pharmacologic intervention for Alzheimer disease is only palliative and 
provides modest short term benefit. Dementia of the Alzheimer type has 
three distinguishing features:  

• 1- Accumulation of senile plaques (  β-amyloid accumulation). 

• 2- Formation of numerous neurofibrillary tangles. 

• 3- Loss of cortical neurons , particularly cholinergic neurons.  

• Management:- 

• a- Acetylcholinesterase inhibitors: 

• - Donepezil: 5 – 10mg once increase to 10mg once after month. 

• - Galantamine: 4mg b.d. increasing to 8 – 12mg b.d. at 4 week intervals. 

• - Rivastigmine: 1.5mg b.d. increasing to 3 – 6mg b.d. at 12 week intervals. 

• - Tacrine: is cholinesterase inhibitor. 

• b- NMDA (N-Methyl-D-aspartate)-receptor antagonist: 

• - Memantine. 

• c- Others: 

•   - Glutamate modulator, vitamine E, monoamine oxidase type B inhibitor, 
selegeline can be used. 



= Multiple sclerosis (MS): Is a nervous system 

disease that affects brain and spinal cord. It damages 

the myelin sheath, the material that surrounds and 

protects nerve cells. This damage slows down or 

blocks messages between brain and body, leading to 

the symptoms of MS. They can include 

- Visual disturbances. 

- Muscle weakness. 

- Trouble with coordination and balance. 

- Sensations such as numbness, prickling, or "pins 

and needles".  

- Thinking and memory problems 

 



Treatment: 

 - Mitoxantrone: The cytotoxic anthracyclic analog, it 

which can kill T cells. Is sometimes used by whose 

relapsing-remitting MS has worsened or changed to 

progressive MS, in which symptoms get steadily worse.  

Side effects: Depression, local injection or infusion 

reaction, hepatic enzyme increases, fever, myalgias and 

leucopenia. 

- Fingolimod: Is slow progression of disability and 

reduce the frequency and severity of symptoms.  

- Dalfampridine: A potassium channel blocker 

administered orally, improves walking speeds. 

- Others: Glatiramer, natalizumab. 



= Amyotrophic lateral sclerosis (ALS): Is a nervous system disease that 

attacks nerve cells called neurons in brain and spinal cord. These neurons 

transmit messages from brain and spinal cord to voluntary muscles. 

Characterize by:  

- Trouble walking or running.  

- Trouble writing. 

- Speech problems.  

Treatment: 

   There is no known cure for ALS. A medicine called riluzole blocks glutamate, 

sodium channels and calcium channels which helps slow down the symptoms 

and lets live longer and delay the need for ventilator support. 

  

= Spinal muscular atrophy (SMA): Is a genetic disease that attacks nerve 

cells, called motor neurons, in the spinal cord. These cells communicate with 

voluntary muscles. As the neurons die, the muscles weakness. This can affect 

walking, crawling, breathing, swallowing, and head and neck control. There is 

no cure for SMA. Treatment consists of managing the symptoms and 

preventing complications. 
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