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Noradrenergic Pathway





 Synthesis ; L-tyrosine converted to l-dopa by tyrosine hydroxylase, then to 
dopamine . Dopamine to norepinephrine (NE) by dopamine- β-
hydroxylase

 Cell bodies : Locus coeruleus

 Receptors : α dan β



Noradrenergic (NE) Synapse



NEUROTRANSMISI ADRENERGIK
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Synaptic Regulation of
Norepinephrine



 Mediates antidepressant effects

 May augment antidepressant effects of 5-HT

 NE and 5-HT combinations enhance  pain effects

 NE reuptake blockers have antidepressant effects, e.g. desipramine, reboxetine



Noradrenergic Pathway



Noradrenergic Pathway



NE Deficiency Syndrome

 Impaired attention

 Problem concentrating

 Deficiencies in working memory

 Slowness of information processing

 Depressed mood

 Fatique

 Psychomotor retardation



Dopamine



Dopamine Pathways: Reward, Pleasure, Euphoria, 

Motor Function, Decision making

Serotonin Pathways: Mood, Memory, Sleep, Cognition
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 Synthesis : L-tyrosine converted to l-dopa by tyrosine 
hydroxylase, then to dopamine

 Cell bodies : Substantia nigra, Ventral tegmental area, 
Hypothalamic nuclei (project to the pituitary)

 Receptors (two families) : 

famili D1 dan D2



Dopamine

 Movement Disorder

– Substantia nigra cells decline in Parkinson’s

– D2 blockade causes EPS symptoms

– L-dopa reverses EPS 

 Psychosis

– Amphetamine causes psychosis

– D2 receptor blockade correlated with 
antipsychotic potency



Serotonin Pathway





Serotonin Pathway



Serotonergic (5HT) Synapse



Neurotransmisi Serotonin



Serotonin

 Mediates antidepressant effects

 May have beneficial effect on reducing aggressive behavior

 Inactivated by reuptake by 5-HT transporter

 SSRIs block the 5-HT transporter



Serotonin Pathway



Serotonin Pathway



Serotonin Pathway



5HT Deficiency Syndrome

 Depressed mood

 Obsesession and compulsion

 Anxiety

 Panic

 Phobia

 Food craving, bulimia



Functions of 5-HT Receptors



Acetylcholine pathways



Acetylcholine 
pathways

 Location (cell bodies) :Basic forebrain cholinergic complex, 
Pontomesencephalotegmental cholinergic complex

 CNS Receptors : Muscarinic (M1 -M )5 and nicotinic receptors 



Normal Cholinergic Function



 Loss of AChE activity in the hippocampus 
and cerebral cortex of Alzheimer Disease 
(AD) patients

 Choline acetyltransferase reduced at 
autopsy in AD

 Blockade of central cholinergic system with 
scopolamine causes learning impairment in 
subjects without AD



GABA
The major inhibitory neurotransmitter in the CNS

 Synthesis  : GABA produced when glutamic acid is 
decarboxylated by glutamic acid decarboxylase

 Location (cell bodies) : Widely distributed throughout 
the brain

 Receptors : GABA-A and GABA-B
 Neuropharmacology : The GABA-A receptor maintains 

a chloride ion channel When stimulated, chloride passes 
into the cell resulting in hyperpolarization and 
decreased excitability

 Involvement in affective disorders
 Mediates effects of antianxiety drugs
 May mediate effects of anti-manic anticonvulsant drugs 

used for behavioral disturbance



 Benzodiazepines bind to a potentiator 
site on the GABA-A receptor which 
increases the amplitude and duration 
of the effects at this receptor

 Barbiturates and ethanol also 
potentiate the effects of GABA-A

 Valproate increases GABA synthesis 
and inhibits its catabolism



Glutamate

 Synthesis : L-glutamate synthesized in axon terminals from 
glucose, a-ketoglutarate, or from glutamine

 Inactivation : Glutamate transporters on the neuron or glia

 Location (cell bodies) : Widely distributed in both local and 
long range circuits in the brain



 Involvement in dementia : Stress related high levels of glutamate have 
excitotoxic effects leading to cell death

 CNS Receptors :

Ionotropic :  NMDA (N-methyl-D-aspartate),  AMPA (a-amino-3-hydroxy-5-
methylisoxazolepropionic acid), ï Kainate

Metabotropic :  mGluR  linked to Gproteins



Glutamate Neurotransmission



 Neuropharmacology

 Physiologically, glutamate plays a role in synaptic plasticity, 
learning and memory

 NMDA antagonists may reduce depressive symptoms

 NMDA antagonists can induce

psychotic symptoms in schizophrenia



 Anoxic injury and hypoglycemia can result in: Elevated levels of 
glutamate,  Excessive activation of NMDA receptors,  Massive Ca  influx 
into the cell,  Cell death



OBAT 

PSIKOTROPIK



Penggolongan Psikotropika

 Antipsikotik / neuroleptik

 Antidepresan

 Mood stabilizers

 Antidemensia

 Sedatif-hipnotik

 Antiansietas 

 Stimulan



Mekanisme kerja 

Obat Psikotropik

 Re-uptake inhibitor

 Enzim inhibitor

 Agonis

 Parsial agonis

 Antagonis 



The end…


