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Overview of the Nervous System

2

Controls and integrates all body activities 
within limits that maintain life

PNS

CNS
1011 neurons
1014 synapses

Cranial Nerves

Spinal Nerves



Subdivisions of the PNS
Somatic (voluntary) nervous system (SNS)
--neurons from cutaneous and special sensory receptors to

the CNS (input)
--motor neurons to skeletal muscle tissue (output)

Autonomic (involuntary) nervous systems (ANS)
--sensory neurons from visceral organs to CNS
--motor neurons to smooth & cardiac muscle and glands

sympathetic division (speeds up heart rate)
parasympathetic division (slow down heart rate)

Enteric nervous system (ENS)
--involuntary sensory & motor neurons control GI tract
--neurons function independently of ANS & CNS
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ENS



Cells of the Nervous System

5

Neurons: conduct impulses (excitable cells)
Glial cells: support the neurons (support cells)

nerve fiber
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Nissl bodies (chromatophilic substance) 
--rough ER (with ribosomes) for

protein synthesis



Axonal Transport
Cell body is location for most protein synthesis
--neurotransmitters & repair proteins 

Axonal transport system moves substances 
--Slow axonal flow

movement in one direction only -- away from cell body
movement at 1-5 mm per day 

--Fast axonal flow
moves organelles & materials along surface of microtubules
at 200-400 mm per day
transports in either direction
for use or for recycling in cell body
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Cellular Communication
Intracellular communication

Impulses
Intercellular communication

Chemical messengers

Synapses
--Chemical synapses: Site of communication between two neurons 
(CNS) or between a neuron and an effector organ (PNS)
--Electrical synapses: Occur in smooth muscle and cardiac muscle, 
between some neurons of the brain, and between glial cells (gap junction)

Presynaptic axon

Postsynaptic cell



Localization of Ion Channels: 
Neuron

Leak (non-gated) channels
--always open, responsible for resting membrane potential 
--found in the cell membrane throughout a neuron 

Ligand-gated channels
--Open or close in response to ligand binding
--Most located in the dendrite and soma

Voltage-gated channels
--Open or close in response to change in membrane 

potential
--located in throughout the neuron, most densely in the 

axon hillock and axon
9
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Localization of Ion Channels: Neuron



Structural Classes of Neurons

Olfaction (smell)
Vision (retina)

Most sensory neurons Most common neurons

several dendrites
one axon

one main dendrite
one axon

one process only
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Functional Classes of Neurons

Sensory neurons

Motor neurons

Association neurons
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Terminology of the Nervous System

(Gray matter)
(White matter)



Glial (Latin for “glue”) Cells
90% of CNS composed of glia (neuroglial cells)
Smaller cells than neurons
50X more numerous
Cells can divide 
--rapid mitosis in tumor formation (gliomas)

4 cell types in CNS
--Astrocytes, oligodendrocytes, microglia & 

ependymal cells
2 cell types in PNS
--Schwann and satellite cells
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Functional Classes of Glia Cells

(Schwann cells)
PNS

Myelin-Forming Cells =neurolemmocytes
One Schwann cell forms one myelin sheath (around the axons of PNS 
neurons)
Regeneration

(Oligodendrocytes)
CNS

Myelin-Forming Cells 
One cell forms several myelin sheath (around the axons of CNS 
neurons=white matter)

(Satellite cells)
PNS

Ganglionic gliocytes
Support cell bodies within the ganglia of the PNS

(Astrocytes)
CNS

Most common glial cell type 
Form blood-brain barrier (BBB) by covering blood capillaries
Development of neural connections
Possibly modulate synaptic activity
Remove neurotransmitter from synaptic cleft
Communicate to neurons through chemical messengers
Maintain normal electrolyte composition of ISF in CNS
Protect neurons against toxic substances 
and oxidative stress

(Microglial cells)
CNS

Protect CNS from foreign matter through phagocytosis (bacteria & dead 
or injured cells)
Protect CNS from oxidative stress (overactive ROS )

(Ependymall cells)
CNS Line the ventricles and secrete cerebrospinal fluid (CSF)



Schwann Cells & Oligodendrocytes
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Myelination in the PNS
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Schwann cells myelinate (wrap 
around) axons in the PNS during 
fetal development
Neurolemma is cytoplasm & 
nucleus of Schwann cell

--gaps called nodes of Ranvier
Myelinated fibers appear white

--jelly-roll like wrappings made of                                    
lipoprotein = myelin

--acts as electrical insulator
--speeds conduction of nerve 

impulses
Unmyelinated fibers

--slow, small diameter fibers
--only surrounded by neurolemma

but no myelin sheath wrapping
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Myelination in the CNS
Oligodendrocytes myelinate axons in the CNS (white matter)
Broad, flat cell processes wrap about CNS axons, but the cell 
bodies do not surround the axons
No neurolemma is formed
Little regrowth after injury is possible due to the lack of a 
distinct tube or neurolemma

Gray matter = nerve cell bodies, dendrites, axon terminals, 
bundles of unmyelinated axons and neuroglia (gray color)



Astrocytes
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Processes with end-feet associate with blood capillaries 
(BBB) and axon terminals (Remove neurotransmitters)



Astrocytes Functions
Form the blood-brain barrier (BBB); plasma Glu (GLUT1 brain
--Parkinson’s disease (L-dopa) and Meningitis (some antibiotics)
--Influence the production of ion channels and enzymes that can 
destroy toxic substances by secreting glial-derived neurotrophic
factor

Take up K+ from the ECF to maintain ionic environment for neurons
Take up extra neurotransmitter (Glu) released from axon terminal.  
Chemicals are recycled
End-feet around capillaries take up glucose from blood for use by 
neurons to make ATP (PET scans, fMRI—brain metabolic atcivity)
Needed for the formation of synapses in the CNS
Regulate neurogenesis in the adult brain (stem cells/hippocampus)
Release transmitter molecules that can stimulate (glutamate) or 
inhibit neurons (ATP)
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Functional Classes of Glia Cells



Electrical Signals in Neurons
Neurons are electrically excitable due to the voltage 
difference across their membrane 
Communicate with 2 types of electric signals
--Action potentials that can travel long distances
--Graded potentials that are local membrane changes only

In living cells, a flow of ions occurs through ion channels in 
the cell membrane
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Gated channels open and close in 
response to a stimulus

--results in neuron excitability



Change in
Membrane Potential=Vm
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Vm

Return to resting Vm

Vm

Excitatory

Inhibitory

(-) (+)
cell is “polarized”
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Types of Electrical Potentials



Establishment of Resting Vm
Neurons have a resting potential of 70 mV
--Large negative molecules inside the cell
--Na+/K+ pumps (ion concentration gradients)
--Membrane is highly permeable to K+ (K+50X >Na+)

K+ has two types of channels:
• Not gated (always open); sometimes called “leaky” K+

channels
• Voltage-gated K+ channels; open when a particular 

membrane potential is reached

At rest, there is a high concentration of K+ inside 
the cell and Na+ outside the cell
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Establishment of Resting Vm



Resting Vm
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EK = 61 mV x log 4 mM = -94 mV
140 mM

When membrane potential = -94 mV, 
potassium is at equilibrium.

The resting membrane potential is closer to the 
potassium equilibrium potential

Nernst equation:

-94 mV

+60 mV



Establishment of 
K+ Equilibrium Potential 
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K+ Equilibrium Potential (EK):
Chemical and electrical driving forces are

--Opposite in direction
--Equal in magnitude

Equilibrium Potential  is Chemical force = negative electrical force
Or electrochemical force = 0



A Neuron at Rest 
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Small Na+ leak at rest 
(high force, low
permeability)
Large K+ leak at rest 
(low force, high
permeability)
Na+/K+ pump returns 
Na+ and K+ to 
maintain gradients



Types of Electrical Signals
Graded potentials 

--Small (graded=local)
-- Occur most often in the dendrites 

and cell body of a neuron
--Communicate over short distances

Action potentials 
--Large 
-- Occur most often in the axon 

hillock and axon of a neuron
--Communicate over long distances
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Graded Potentials 
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2.Magnitude varies (graded)

3.Magnitude decays as it spreads

1.Excitatory & inhibitory
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Temporal Summation Same stimulus
Repeated close together in time

Spatial summation
Different stimuli
Overlap in time

4.Graded Potentials Can Sum



Action Potential (AP)= Impulse
Excitable membranes have ability to generate action 
potentials
Action potential

--Rapid large depolarization used for communication

Phases of an action potential 
--Depolarization
--Repolarization
--After-hyperpolarization

In neurons 
--Action potentials travel along axons from cell body to axon 

terminal (or if afferent neuron, from receptor to terminal)
34
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Action Potential (AP)

Ion channels open, Na+ rushes in (depolarization), 
K+ rushes out (repolarization)
All-or-none principal = with stimulation, either happens 
one specific way or not at all (lasts 1/1000 of a second)
Travels (spreads) over surface of cell without dying out
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Action Potential 
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Action Potential (AP)

Delayed effect
(1 msec)

Delayed effect
(1 msec)

Open potassium
channels

Membrane
sodium
permeability

Membrane
sodium
permeability

Sodium ow
into cell

Sodium ow
into cell

Sodium channel
inactivation
gates close Membrane

potassium
permeability

Potassium ow
out of cell

Net positive
charge in cell
(depolarization)

Net positive
charge in cell
(repolarization)

Positive
feedback

Negative
feedback

Threshold stimulus

Depolarization of membrane

Open sodium channels

Initial stimulus
Physiological response
Result
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Characteristics of a Neuron at Rest and 
During 3 Phases of an Action Potential 
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All-or-None Law (AP)
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Graded Potentials & Action Potential
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Propagation of AP= Nerve Impulse
Unmyelinated Neuron:
--Continuous conduction
--Step-by-step depolarization
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Propagation of AP= Nerve Impulse

Myelinated Neuron:
--Saltatory conduction

Depolarization only at nodes of 
Ranvier where there is a high 
density of voltage-gated Na 
channels

Current carried by ions flows 
through extracellular fluid from 
node to node



Factors Affecting Propagation 
Refractory period
--Unidirectional

Axon diameter
--Larger (Less resistance, faster) 
--Smaller (More resistance, slower)

Myelination
--Saltatory conduction: Faster propagation

Temperature
--High temperature: Faster propagation
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Conduction Velocity Comparisons 
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A fibers largest (2-20 microns & 130 m/sec)
--Myelinated somatic sensory & motor to skeletal muscle
B fibers medium (1-3 microns & 15 m/sec)
--Myelinated visceral sensory & autonomic preganglionic
C fibers smallest (0.3-1.3 microns & 2 m/sec)
--Unmyelinated sensory & autonomic postganglionic 



Clinical Application:
Local Anesthetics

Local anesthetics and certain neurotoxins
--Prevent opening of voltage-gated Na+ channels
--Nerve impulses cannot pass the anesthetized  

region
--Procaine (Novocaine) and Lidocaine (Xylocaine)
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Anatomy of a Synapse
Neuron-Neuron

6. Degradation
7. Re-uptake
8. Diffusion

Voltage-gated 
Ca channels open

Exocytosis

Ligand-gated receptors 

Release of neurotransmitters: Ca influx 



When Ca2+  enters the cell, 
it binds to a protein called
synaptotagmin

Vesicles are docked at the 
plasma membrane by 
SNARE proteins

The Ca2+ synaptotagmin 
complex displaces part of 
SNARE, and the vesicle 
fuses

SNARE=Soluble N-ethylmalemide–sensitive 
factor Attachment protein REceptor



Signal Transduction at Synapses
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Channel-linked receptors = Ligand-gated receptors 
= Ionotropic receptor

Direct-acting



Signal Transduction at Synapses
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G protein-linked receptors = G protein-coupled receptors 
= Metabotropic receptors

to channel
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Signal Transduction at Synapses

G protein-linked receptors 



Synaptic Potential
The effect of a neurotransmitter can be either 
excitatory or inhibitory
--a depolarizing (excitatory) postsynaptic potential 

= EPSP
it results from the opening of ligand-gated Na+ channels
the postsynaptic cell is more likely to reach threshold

--a hyperpolarizing (inhibitory) postsynaptic potential 
= IPSP

it results from the opening of ligand-gated Cl- or K+ 
channels
it causes the postsynaptic cell to become more negative or 
hyperpolarized
the postsynaptic cell is less likely to reach threshold



Excitatory Synapses= EPSP
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Inhibitory Synapses= IPSP



IPSPs and EPSPs= Graded Potentials
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Temporal Summation
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IPSPs and EPSPs= Graded Potentials
Spatial Summation



Comparison of Graded & Action Potentials
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Presynaptic Modulation
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Axo-axonal communication (between A & B) can modify 
classical synaptic communication (between B & C): 

1. Presynaptic inhibition
2. Presynaptic facilitation



Presynaptic Modulation

Presynaptic Facilitation

Presynaptic Inhibition

Endogenous opioids in 
pain reduction

SP
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Neurotransmitters



Acetylcholine
(acetylcholine, ACh)

(cholinergic fiber)
ACh

(cholinergic neuron)
(choline) A (acetyl coenzyme A)

(choline acetyl transferase, CAT) ACh

(sarin) (soman)
(tabun) (AChE
inhibitors) ACh

AChE = acetylcholinesterase
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Synthesis and Action of ACh

Choline acetyl transferase



:
1. (muscarinic receptor)

Metabotropic receptor = G protein-coupled receptor
-- M 
-- (muscarine)

(atropine) 

2. (nicotinic receptor)
Ionotropic receptor = ligand-gated channel
-- N 
-- (nicotine) 

(curare)

Cholinergic Receptor
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Ionotropic receptor

Metabotropic receptor



Muscarinic Receptor

5 
--M1 M3 M5 G 

--M2 M4 G Ca2+

K+

cAMP 

M 

G protein-coupled receptor



Muscarinic Receptor
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M2 ACh-R

IPSPs (hyperpolarization)           HR decrease/heart cell

K+ channels close            EPSPs (depolarization) 
Smooth muscles contraction /stomach



Muscarinic Receptor in CNS
M1 M3 M4 

ACh 
(Alzheimer’s disease)
M1 M4

ACh 
M2

ACh 

M5
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Nicotinic Receptor

N (Na+)
--N1

--N2 (NMJ)
N 

Ca2+

(ANS)
67

Channel-linked receptor



Clinical Application:
Drugs Affect Neural Control of 

Skeletal Muscles

Puffer fish (blowfish) contain a neurotoxin (TTX)
TTX is concentrated in liver and gonads and 
cannot be destroyed by cooking
TTX is present in some kinds of salamanders, 
octopus and goby

(STX)

(TTX)

(N-R blocker)(BTX)
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Clinical Application:
Drugs Affect Neural Control of Skeletal Muscles

Botulinum toxin inh. ACh release        Flaccid paralysis
Curare                      ACh N-R blocker       Flaccid paralysis
BTX                          ACh N-R blocker       Flaccid paralysis
STX                           inh. V-gated Na         Flaccid paralysis
TTX inh. V-gated Na         Flaccid paralysis
Nerve gas                  inh. AChE Spastic paralysis
Neostigmine              inh. AChE Spastic paralysis
Strychnine                glycine-R blocker       Spastic paralysis
Latrotoxin ACh release                Spastic paralysis
Tetanus toxin           blocks inhibitory synapses/CNS

Spastic paralysis



Biological Amines
Derived from amino acids 
--Catecholamines—derived from tyrosine

1. Dopamine (DA)
2. Norepinephrine (NE) = Noradrenaline
3. Epinephrine (Epi) = Adrenaline

--Serotonin—derived from tryptophan
--Histamine—derived from histidine

Like ACh, monoamines are made in the presynaptic
axon, released via exocytosis, diffuse across the 
synapse, and bind to specific receptors
Serotonin, dopamine, and norepinephrine are 
neurotransmitters



Biological Amines: Catecholamines

(NE) NE 
(adrenergic fiber)

CNS ( )
-- Epi 

-- NE 

DA

(DA ) (Parkinson disease)
DA
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Catecholamines 
Synthesis

1. Tyrosine tyrosine hydroxylase 
dopa

(dopa decarboxylase) 
DA

2. dopa- -hydroxylase
NE

3. dopa- -hydroxylase
NE 

4.
NE 

PNMT NE
Epi



Release & Inactivation of NE

Monoamine oxidase (MAO)
Catechol-o-methyltransferase (COMT)



(adrenergic receptor)

-- - ) 1 2

-- - ) 1 2 3

G protein-coupled 
receptor ( second messengers )

NE
Epi NE 

(ANS)

Adrenergic Receptor



Effect of Monoamines (NE)

All use a second messenger system
--Cyclic adenosine monophosphate (cAMP) is the most 

common second messenger for catecholamines

Adrenergic receptor

G protein-coupled receptor 



Biological Amines: Serotonin
(serotonin) =5- (5- hydroxytryptamine,  

5-HT )

90% 8% 
1% ( brainstem)

(BBB)

CNS
(raphe nuclei)

( )



Synthesis, Release and  
Inactivation of 5-HT

(tryptophan)

(tryptophan hydroxylase) 5-
(5-hydrotryptophan) 5-HT



Synthesis, Release and  
Inactivation of 5-HT

(reuptake)

--
--

(MAO) 5-
(5-hydroxyindole acetaldehyde)

(aldehyde dehydrogenase) 5-
(5-hydroxyindoleacetic acid, 5-HIAA)

CNS 5-HT 



Serotonic Receptor
(serotonic receptors) 12

--G protein-coupled receptor (Metabotropic receptor)
--Channel-linked receptor (Ionotropic receptor)

Serotonin specific reuptake inhibitors (SSRIs)
Prozac fenfluramine

LSD (d-lysergic acid diethylamide)



Biological Amines: Histamine
(histaminergic neuron)

(hypothalamus)

H1 H2 H3

H1 / C 
(PLC)

H2 / cAMP 

H3 (autoreceptor)



Amino Acid Neurotransmitters

Amino acid neurotransmitters
at excitatory synapses (EAA)

--Aspartate (Asp)
--Glutamate (Glu)

Amino acid neurotransmitters
at inhibitory synapses (IAA)

--Glycine (Gly)
--GABA ( -aminobutyric acid)



Amino Acid: Glutamate
(glutamate)

CNS



Glutamate Receptor

-- (ionotropic receptor)
-- (metabotropic receptor)

1. KA (kainic acid) receptor
2. AMPA -amino-3-hydroxy-5-methyl-4-

isoxazole propionic acid) receptor
3. NMDA(N-methyl-D-aspartate) receptor
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Glutamate Receptor
KA AMPA 

NMDA (non-NMDA receptor) NMDA 
Na+

K+ EPSP
NMDA (NMDA receptor)

Na+ K+

Ca2+

EPSP
NMDA ( )

G PLC
PIP2 IP3 DAG

IP3 Ca2+ Ca2+ 
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NMDA and AMPA receptors
in memory storage



Amino Acid: GABA
- (GABA) 

( )

GABA

GABA 
GABA
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GABA Receptor
GABA
--GABAA receptor

Cl– channel

(IPSP)
--GABAB receptor 
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GABAA Receptor
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GABAA receptor

Channel-linked receptor = Ionotropic receptor

Ligand-gated channel 



GABA Receptor
GABAB

G K+ Ca2+

(presynaptic inhibition)
GABA GABAB

Autoreceptor GABA 
GABAB

GABAB G 
K+ K+ IPSP 

(postsynaptic inhibition)
GABA —GABAC
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Amino Acid: Glycine
(Gly) 

(ionotropic receptor) Cl–

channel (IPSP)
(Strychnine) glycine receptor 

antagonist
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Neuropeptides
Short chains of amino acids (< 50 aa)
Most are co-located with other neurotransmitters
Modulate response caused by other 
neurotransmitter
Many chemicals used as hormones or paracrine
signals are also found in the brain acting as 
neurotransmitters
Examples: Endogenous opioids,Vasopressin
(ADH), Oxytocin, Neuropeptide Y and 
Substance P etc.
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Neuropeptide: Opioid Peptide

(opioid peptide= endogenous 
opioids)

- ( -endorphin)
(enkephalin) (dynorphin) 

CNS

CNS



Opioid Receptor
: receptor

G protein-coupled receptor 
--  ligand -endorphin
--  ligand dynorphin
--  ligand enkephalin

enkephalin  

 K+

(IPSP)
  Ca2+



Location and Responses of 
Opioid Receptors 



(brain-gut peptide)
(cholecystokinin, CCK)

(vasoactive intestinal peptide, VIP)
(gastrin) 

CCK 
( )

VIP 
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Neuropeptide: Brain-Gut Peptide



Neuropeptide: Neuropeptide Y
Y (neuropeptide Y) 

Y 
Y 

(regional specificity)

(circadian rhythms)
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Gas: Nitric Oxide
CNS NO synthase (NOS, nNOS)

(arginine) NO
PNS

NO
NO 

NO 
(guanylye cyclase) cGMP

NO (retrograde messenger)
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Viagra : PDE-5 inhibitor
Penile Erection

PDE-5



Gas: Carbon Monoxide
(CO) 

CO 

NO 
(guanylye 

cyclase) cGMP 
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Lipids: Endocannibinoids
Neurotransmitters that bind to the same receptors 
that bind to the active ingredient in marijuana
(tetrahydrocannabinol, THC)

--Short fatty acids produced in the dendrites and
cell bodies and released directly from the 
plasma membrane (no vesicle)

--Retrograde neurotransmitters released from
the postsynaptic neuron; inhibit further 
neurotransmitter release from the presynaptic 
axon



Lipids: Endocannibinoids
Endocannibinoids can inhibit IPSP-producing 
NTs from one neuron, so EPSP-producing NTs 
from another neuron can have a greater effect
Endocannibinoids may enhance learning and 
memory and have been shown to induce 
appetite
Marijuana (central psychoactive drug) use 
impairs learning and memory because the 
action of tetrahydrocannabinol (THC) is 
widespread and not controlled
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Purines: ATP & Adenosine
(adenosine) 

(ATP)
ATP 

ATP Ca2+

(nucleotide transporter) 
ATP 

ATP
( ATP)

CNS

PNS 104



Purinergic Receptor

--P1 receptor (adenosine receptor)
adenosine

G protein-coupled receptor 
--P2 receptor 

ATP or ADP
P2X Ionotropic receptor
P2Y G protein-coupled receptor 
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Condition Symptoms
Imbalance of Neurotransmitter 

in brain
Alzheimer’s 

disease
Memory loss, depression , disorientation, 
dementia, hallucinations, death Deficient ACh

Clinical depression Debilitating, inexplicable sadness Deficient NE and/or 5-HT

Epilepsy Seizures, loss of consciousness Deficient GABA leads to excess 
glutamate, NE and DA

Huntington disease Personality changes, loss of coordination, 
uncontrollable dancelike movements, death Deficient GABA

Hypersomnia Excessive sleeping Excess 5-HT

Insomnia Inability to sleep Deficient 5-HT

Mania Elation, irritability, overtalkativeness, increased 
movements Excess NE (CAs)

Myasthenia gravis Progressive muscular weakness Deficient ACh receptors at neuromuscular 
junctions

Parkinson’s disease Tremors of hands, slowed movements, muscle 
rigidity Deficient DA & Excess ACh

Schizophrenia Inappropriate emotional responses, 
hallucinations Deficient GABA leads to excess DA

Sudden infant 
death syndrome
(‘’crib death’’)

Baby stops breathing , dies if unassisted Excess DA

Tardive  dyskinesia Uncontrollable movements of facial muscles Deficient DA



Drug Neurotransmitter Affected Mechanism of Action Effect

Tryptophan Serotonin stimulates neurotransmitter 
synthesis Sleepiness

Reserpine Norepinephrine Decrease  packaging 
neurotransmitter into  vesicles

Decreases blood 
pressure

Curare Acetylcholine Decreases neurotransmitter  in  
synaptic cleft Muscle paralysis

Botulinus
toxin Acetylcholine decrease neurotransmitter 

release
Muscular 
weakness

Tertodotoxin Acetylcholine…. Block Na channels Muscle paralysis

Nerve gas Acetylcholine
Blocks  enzymatic degradation 
of neurotransmitter in 
postsynaptic cell (AChE)

Spastic paralysis

Neostigmine Acetylcholine
Blocks  enzymatic degradation 
of neurotransmitter in 
postsynaptic cell (AChE)

Muscle 
contraction

Nicotine Acetylcholine Stimulates synthesis of enzyme 
that degrades neurotransmitter

Increases 
alertness



Drug Neurotransmitter Affected Mechanism of 
Action

Effect

Valium
(Benzodiazepines)

GABA
Enhances receptor binding
(GABAA-R= BZ-R)

Decrease 
anxiety;
status 
epilepticus

Cocaine Norepinephrine Blocks reuptake Euphoria
Amphetamines Norepinephrine Enhances release CNS stimulant

Tricyclic   
antidepressants

(TCA) 

Norepinephrine;
5-HT

Blocks reuptake Mood elevation 
(antidepressants)

Monoamine 
oxidase 

inhibitors
(MAOI) 

Norepinephrine;
5-HT; DA

Blocks enzymatic degradation 
of neurotransmitter in 
presynaptic cell

Mood elevation
(antidepressants)

Prozac and 
SSRIs Serotonin Blocks reuptake

Mood  elevation

(antidepressants)

MAOI + tyramine: Hypertensive crisis




