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 غيرافتلا لمعا تنك مكحب ،مكتيطخ نم علطا ناشع ةظحلام يكحا تيبح سب شلبن ام لبق
 نوكت ام يهاجو وا نيلانوا ةرضاحلما للاخ سب فللماب نوكتب تاديلاسلا ضعب يف يلا
 ٤ لوا تلزن الم و مهفذحا تنك انا ف ينبت تناك ام اهنع قشفي شم حرشي وه و ةدوجوم
  يشا يلع نوكي ام ناشع غيرفتلا داهب مهطحا حار  يلاب نع ةطقنلا ياه تحار تارضاحم

opioid لا ةرضاحم



 antidepressants لا ةرضاحم

parkinson لا ةرضاحم
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Overview: Alzheimer’s 
Disease

• is a neurodegenerative 
disorder characterized by 
impairment of memory and 
cognitive function together 
with mood and personality 
changes.

•  is the most common cause 
of dementia in the elderly. 

Pathophysiology is known, etiology unknown, aging disorder, physical damage is due to destruction due to protein byproducts several 
byproducts of metabolism most likely protein polymers like amyloid will start accumulating in neurons in the brain their accumulation is 
associated with neural damage , related to higher functions in cerebral function like memory and learning abilities and decline in IQ

One of the main features of alzheimer disease is neural destruction and 
degeneration caused by accumulation of amyloid plaque and neurofibrillary tangles

Severe memory loss ↳
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Alzheimer’s Disease: Pathophysiology

• Dementia of Alzheimer’s disease has three distinct features:
1. Accumulation of senile plaques (β-amyloid accumulations)
2. Formation of numerous neurofibrillary tangles
3. Loss of cortical neurons (cholinergic neurons)

Related to accumulation of aging related unprocessed metabolic byproducts like amyloid 
plaques and neurofibrillary tangles leading to neuronal degeneration and cell death 

That’s why Alzheimer’s patients lose their cognitive abilities like learning and memory 

 اهحلصن مزلا يلا ةيسيئرلا لكاشلما نم ةدحو
with treatment هنا to try to restore as 

much cholinergic stimulation as possible T

↳
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Strategy 
of 

therapy

Improve brain 
cholinergic 

transmission

Reduce 
glutamate-NMDA-

induced 
excitotoxicity

Alzheimer’s Disease

Reduce degradation and metabolism by using cholinergic antagonists 

Most important excitatory peripheral neurotransmitter is 
acetylcholine, glutamate is a neurotransmitter that exerts 
an important function in the brain related to movement 
thinking recognition but it carries with it some sort of 
toxicity called excitotoxicity because it facilitates rapid 
extensive influx of calcium in the neurons neurons as it’s 
activating them, rapid calcium influx in any cell not just 
neurons can trigger apoptosis, normal glutamate 
physiology is associated with nerve damage with aging

Since Alzheimer’s disease is associated with 
continuous destruction of neurons we can try to 
protect them by glutamate antagonists 
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Drugs Used in Alzheimer’s Disease

• Acetylcholinesterase inhibitors
Donepezil
Galantamine
Rivastigmine

• NMDA receptor antagonists
Memantine

cross BBB

Cross BBB first line for mild 

Progression of disease cannot be stopped they only reduce symptoms Work on degradation step

There’s some drugs of this class don’t cross blood brain 
barrier like neostigmine which treats peripheral cholinergic 
deficiency associated with diseases like myasthenia gravis

↳
-
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Acetylcholinesterase Inhibitors

Mechanism of action:
• hallmark of the disease: Progressive loss of cortical cholinergic 

transmission participates in Alzheimer’s disease-associated dementia.
• Inhibition of acetylecholinesterase (AchE)  improve cholinergic 

transmission.

If this works it will only correct the symptoms of the disease but it has no role in slowing down 
the progression, acetylcholinesterase inhibitors don’t reduce ongoing damage 
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Acetylcholinesterase Inhibitors

Therapeutic uses:
The reversible AchE inhibitors (Donepezil, galantamine and 
rivastigmine) are approved for the treatment of mild to moderate 
Alzheimer’s disease.
These drugs provide a modest reduction in rate of loss of cognitive 

function in Alzheimer patients.
Rivastigmine is the ONLY agent approved for the management of 

dementia associated with Parkinson’s disease.
Rivastigmine is the ONLY agent available as a transdermal patch.
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Acetylcholinesterase Inhibitors

Adverse effects
• Nausea
• Diarrhea
• Vomiting
• Anorexia
• Tremors
• Bradycardia
• Muscle cramps

Pupil dilatation 

 Increased cholinergic stimulation at the muscaranic receptors in the heart 

Increased acetylcholine availability at the neuro-muscular junction

↳
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NMDA Receptors Antagonists

Mechanism of action:
• Overstimulation of NMDA glutamate receptors in the brain 

increases intracellular calcium  neurodegenerative or apoptotic loss 
of neurons (excitotoxicity)
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NMDA Receptors Antagonists

Therapeutic uses
• Memantine is an NMDA receptors antagonist approved for the 

treatment of moderate to severe Alzheimer's disease.
• Memantine is often given in combination with an AchE inhibitor to 

treat Alzheimer’s disease.
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Treatment of Alzheimer’s Disease

• Pharmacotherapy of Alzheimer's disease is symptomatic. 
• The standard care includes AchE inhibitors + a NMDA antagonist.
• They both provide modest, short-term benefits but do NOT alter the 

underlying neurodegenerative process.

Neuronal damage will continue because it’s mainly driven by accumulation of amyloid 

I
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Future alternatives for the treatment of 
Alzheimer’s Disease

• Cholesterol-lowering agents: statins 
• Insulin sensitizers: PPAR-γ agonists (Rosiglitazone) (it sensitizes tissue 

to insulin and alters apolipoprotein E gene expression →↑ break-
down of  β-amyloid). 

• Intranasal insulin (insulin crosses BBB from the nasal mucosa via 
transport from the olfactory receptor cells in the roof of the nasal 
cavity as patients with AD have lower insulin levels in CSF and higher 
plasma insulin levels) 

• NSAIDs: low dose aspirin, celecoxib

They’re tested with variable results
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Future alternatives for the treatment of 
Alzheimer’s Disease

Experimental disease-modifying drugs: 
• Amyloid lowering agents: Semagacestat (failed)
• Drugs interfering with amyloid-β deposition: Tramiprosate 
• Drugs increasing amyloid-β clearance: anti-amyloid antibodies 
• Drugs interfering with tau deposition: Li+ small dose, valproate, 

methylene blue
Another protein metabolism byproduct accumulates in Alzheimer’s brain 

T



Antipsychotic Drugs
=Neuroleptics, Major tranquilizers



Definitions

• Psychosis:
- Mental state involving detachment from the reality
- Madness; supernatural power
- Diagnosis by exclusion

• Delusion:

• Hallucination:

• Illusions?

Describes false bizarre fixed beliefs 

Sensory dysfunction

Misperception of stimulus 
 ةقيرطب هفوشب وا همهفب سب دوجوم نوكب stimulus لا ةقيقحلا يف
هيلع مجهي هدب صخش اهنا ىلع ةرجش فوشي نكمم ينعي ةئطاخ

 thought, personality, behavior, bizarre irrational thinking لاب نوكتب ةلكشلما

2 main symptoms characterizing psychosis 

 عقاولاب ةلص وا ليلد نود نم ةنيعم تاداقتعا ضيرلما دنع تاعانق نوكتب
 delusions لل ريتك عاونا يف ،اهريغت بعص ةتباث يقيقح لصا اهلا ام
 مهمظعم delusion of safety لا وه و persecutory delusion اهرهشا
 وا هلتقي لواحب ادح they’re haunted هنا راكفا مهدنع وا ينفياخ نوكب
 و عقارلاب اهلا ام ءايشا اهلك و تاريماك نم هبقارب هتاكرحت بقاري هممسي
ةليعلا نم هنم فياخ نوكي ادحلا نكمم

 the patient will create certain sensory image that’s actuallyعقاولاب ةدوجوم شم ءايشاب سحي حار ضيرلما
absent نوكي نكمم visual or auditory لا most commonly auditory ايلعف ةدوجوم وم تاوصا عمسب نوكب 

 ءايشا يكحت نوكتب  negative تاوصلاا ياه نوكتب ةداعلاب و ءامسا اهلا تايصخش هعم يكحت نوكتب تاوصا
 اهعم لعافتي و اهعم يكحي و ةنيعم ةيصخش دوجو ليختي نوكب visual تناك اذاdiscouraging ةداعلاب هنع ةئيس
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Psychosis: Causes
• Genetic?
• Normal?
• Environmental

- Stress

• Medical conditions: 
-
-
-
-
-

• Drugs: 
- Alcohol; Cannabis
- Cocaine; Amphetamine; 

MDMA
- K-opioid receptor agonists
- NMDA Antagonists:

Unknown, poorly understood 

Function MRI doesn’t show any abnormality 1% prevalence 

Drugs (dopa like) 
rapid withdrawal of opoid 
brain tumour 
Alzheimer and parkinson could 
manifest psychotic illnesses later 
Electrolytes imbalance 
Fetal infections 

Can trigger psychosis 
in patients who are 
predisposed to develop 
psychotic illnesses 

Amphetamine » increase release of dopamine in the brain
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Signs and symptoms

• Positive 
- Hallucination & delusions
- Thought disorders
- Abnormal behaviors

• Negative
- Social contacts
- Emotional responses
- Decrease attention and memory
- Anxiety and depression-- Suicide

They withdraw from social contact 
Depressed most of the time, loss of pleasure 

&
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Psychosis: pathogenesis
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Psychosis: pathogenesis
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Pathophysiology:
Dopamine Hypothesis

Dopamine (DA)Glutamate (Glu)

 يكحتب theory لا
 balance لا له

between 
glutamate and 

dopamine وه 
؟؟ ببسلا



Dopamine

• A catecholamine neurotransmitter
• Projections:

- Substantia Nigra: 
• Basal Ganglia: Movement

- Ventral tegmental area: 
• Mesolimbic pathway: Reward and cognition

- Arcuate nucleus: 
• Pituitary gland: Inhibit prolactin secretion

• Receptors:
- D 1,5 (Excitatory; Metabotropic; GPRC (Gs))
- D 2, 3, 4 (Inhibitory; Metabotropic; GPCR (Gi))

Difference in ability of dopamine 
to exert different brain functions 
because it’s a mixed excitatory 
and inhibitory neurotransmitter 



D1 vs. D2



Pathophysiology:
Dopamine Hypothesis

Dopamine (DA)Glutamate (Glu)

Most anti-psychotics aim to 
decrease dopamine levels 

&



Pathophysiology:
Dopamine Hypothesis

Dopamine (DA)Glutamate (Glu)

Pros:
• D2 agonists and dopamine releasers 
produce psychotic-like effects.

- Amphetamine, bromocriptine
• Drugs block NMDA receptors produce 
psychotic-like effect.

- Ketamine, Phencyclidine
• Antipsychotics are dopamine (D2) 
antagonists.

-Clozapine, Olanzapine

Cons:
• Antipsychotics are not always effective.
• Therapeutic effect is generally delayed.
• Newer antipsychotics have 5-HT 
antagonism (Pimavanserin )

Newer agents are histamine antagonists
-



Antipsychotic Drugs:
Principles

• The exact Pathophysiology is not well understood.
• Many people do not respond fully to medications or 

respond partially
• Therapeutic effect may be delayed several weeks
• Significant side effects
• More effective against positive-symptoms
• Use the minimum effective dose.

Main reason for incompliance 

Negative symptoms are only 
treated by psychological therapy 
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Antipsychotic Drugs:
Major S/E

• Hyperprolactinemia.
- Glactorrhoea
- Gynecomastia

• Sexual dysfunction:
• Neuroleptic malignant syndrome.
• Tardive dyskinesia.
• Sedation??
• Hyperglycemia and diabetes.
• Weight gain??

Syndrome

Life threatening condition characterised by 
circulatory shock, high fever, seizures 

Abnormal repitative movements of facial muscles » irreversible effects

A
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Antipsychotic Drugs:
Major S/E

• Hyperprolactinemia.
- Glactorrhoea
- Gynecomastia

• Sexual dysfunction: loss of libido.
• Neuroleptic malignant syndrome.
• Tardive dyskinesia.
• Sedation??
• Hyperglycemia and diabetes.
• Weight gain??

Typical

Atypical

&
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Antipsychotic Drugs

Typical
(First Generation)

Atypical
(Second Generation)

Discovery Older Newer

Effectiveness Partially Better?

MOA D2: Antagonist D2: antagonist
5-HT: antagonist (5-HT3c)

Extrapyramidal S/E +++++++ ++

Lees adverse effects

&S
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Typical
• Chlorpromazine
• Haloperidol

Atypical
• Clozapine
• Olanzapine
• Risperidone
• Ziprasidone
• Amisulpride
• Aripiprazole

Clozapine

• Decrease risk of suicide
• Major S/E: Agranulocytosis

•Management?

Chlorpromazine

•The first neuroleptic (1952)
• May produce sedation
•Anticholinergic activity

Haloperidol

•Antiemetic with cancer 
chemotherapy
• Amphetamine and LSD overdose

Aripiprazole

•Partial agonist at D2

Has major side effects
Associated with sedation

Amphetamine and LSD overdose 

-



Other Antipsychotics

• Pimavanserin: 
- Approved in 2016.
- No dopamine action.
- 5-HT inverse agonist (i.e. antagonist)
- $$$$$$
- Parkinson’s disease psychosis.

Very expensive->



Antipsychotics: Other uses

• Anxiety Disorders: OCD
• Huntington Disease
• Autism
• Antiemetic



Antipsychotic Drugs:
Clinical notes

• Most are effective against positive 
symptoms.

• Smoking increase metabolism of Clozapine
• Change the medication
• Injectable forms:

- Non-Compliance of the patient
- Acute psychotic agitation or mania 

• Safe during pregnancy

 راص وا response يف ناك ام اذا
response راص ةرتفب اهدعب و relapse ↳



Thank you



Question 1

• Antipsychotics can produce all of the following 
except:

A. Hyperglycemia
B. sedation
C. Weight loss
D. Sexual dysfunction
E. It can produce all of the above



Question 2

• Examples of typical antipsychotics:
A. Olanzepine
B. Haloperidol
C. Clozapine
D. Ziprazidone
E. All of the above



Question 3

• Dopamine (D1) receptors are:
A. Ionotropic excitatory
B. Metabotropic excitatory
C. Ionotropic Inhibitory
D. Metabotropic inhibitory
E. Voltage-gated receptors



Question 4

• A patient look at a tea cup, and he claims it is a 
bomb. This is an example of:

A. Dillusion
B. Illusion
C. Hallucination
D. Schizophrenia 
E. Sounds like normal to me!


