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Neuropharmacology Student
Activities

Anorexia Nervosa
Hyperactivity Disorder
Obesity
Insomnia
Huntington’s Disease
Amyotrophic Lateral Sclerosis
Multiple Sclerosis
Stroke
Autism Spectrum Disorders
Post-Traumatic Stress Disorder
Substance Use Disorders

Migraine



Neuropharmacology Student
Activities

Topics structure

Introduction
Mechanism/Pathophysiology
Diagnosis, screening and prevention
Pharmacotherapy

Pharmacology treatment in development/new
strategies

Conclusion/outlook



Neuropharmacology Audience
Activity

The students from the audience must
prepare at least two questions to submit
to the speaker



Neuropharmacology Homework

Two multiple choice questions: only one
answer Is correct

One open question
In one week time



Exam

The exam consists of a written test (30
minutes) with 2 open questions

27/01/2020
21/02/2020
30/06/2020
23/07/2020
08/09/2020



PHARMACOLOGICAL
REGULATION OF SYNAPTIC
FUNCTION



TELENCEPHALON
(CEREBRUM)

« Conscious thought processes,

intellectual functions

+ Memory storage and processing
+ Conscious and subconscious regu-
lation of skeletal muscle contractions

THALAMUS

Relay and processing
centers for sensory
information

HYPOTHALAMUS

Centers controlling
emotions, autonomic
functions, and

hormone production

MESENCEPHALON
(MIDBRAIN)

- Processing of visual and
auditory data

- Generation of reflexive
somatic motor responses

+ Maintenance of
consciousness

Organization of the CNS

Longitudinal
fissure

Cerebral
hemispheres

METENCEPHALON
(CEREBELLUM)

+» Coordinates
complex somatic
motor patterns

. Adjusts output of
other somatic motor
centers in brain
and spinal cord

METENCEPHALON
(PONS)

- Relays sensory
information to cerebellum
and thalamus

+ Subconscious somatic
and visceral motor centers

MEDULLA OBLONGATA
(MYELENCEPHALON)

+ Relays sensory information to
thalamus

+ Autonomic centers for regula-
tion of visceral functions such
as cardiovascular, respiratory,
and digestive activities

Corpus callosum

Brainstem Opticchiasm gy

B NTS: Nucleus of the tractus solitarius
B DMNX: Dorsal motor nucleus of the vagus nerve (X)

Hypothalamus:
LPN: Lateral preoptic nucleus B DMN: Dorsomedial nucleus
B MPN: Medial preoptic nucleus W VMN: Ventromedial nucleus
W PVN: paraventricular nucleus B ARC: Arcuate nuclcus
M AHN: Anterior hypothalamic nucleus g LHN: Lateral hypothalamic nuclei
m SHN: Suprachiasmatic nucleus PHN: Posterior hypothalamic nucleus

m SN: Supraoptic nucleus

Thalamus

_LHN
___—PHN

————— Mammillary body

OVMN
ARC

Brainstem

Arca postrema

NTS
T DMNX

Darsal vagal
complex



Organization of the CNS

Hypothalamus
Raphe nuclei



The Synapse

a Chemical synapse b Electrical synapse

Action
potential
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terminal =~
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Postsynaptic
terminal




The Tripartite Synapse
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Synaptopathies

Autism spectrum disorders
Alzheimer disease
Parkinson disease

BDNF uptake
Pre-synaptic

Dopamine

Post-synaptic

Hyperekplexia Down syndrome
Epilepsy

Pre-synaptic
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Chemical Messengers

. . | .
Classic neurotransmitters | Neuropeptides
{eg, Dopamine)

mRNA

« Transcription
« Translation

+ Amino acid
transpert

Nucleus

Tyrosine

« Signal
peplidase
activation

+ Some
transmitter
synthesis

Sma\l
vesicles

«Endoproteoclysis
« Exoproteoclysis

Trans-Golgi network
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Large dense-
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« Amidation

« Acetylation

|

/
|
- Synthesis @ |

« Storage |
Tyrosine :

AADC ||

|

|

|

|

/ « Storage
«Release ® Dopamine «Release
+Recycling & N —
== ) ! Transporter

‘ ’ \ Inactive

Dopamine Neuropeptide metabolites
«Metabolism x { - Catabolism

Catabolic peptidases

HVA



Neurotransmitter Storage
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Neurotransmitter Release

1. Action potential
reaches presynaptic
terminal.

action /

potential

2. Depolarization of
presynaptic terminal
opens ion channels,
allowing calcium

(Ca2+) into cell.

Ca2+

7. Neurotransmitter
is inactivated or
transported back
into presynaptic
terminal.

3. Ca2+ triggers
release of
neurotransmitter
from vesicles.

vesicle fused A
with membrane

neurotransmitter-
filled vesicle

-

/

synaptic
cleft

postsynaptic
membrane

presynaptic terminal

4. Neurotransmitter binds
to receptor sites on
postsynaptic membrane.

\(”

-‘-\

q

postsynaptic
channel receptors

5. Opening and closing of

channels cause
change in postsynaptic
membrane potential.

action
potential

%

6. Action potential
propagates through
next cell.
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Neurotransmitter exocytotic and
endocytotic process

MNeurotransmitter-filled
synaplic vesicle

Active zone

Neuron

Synapse :.

Meuron
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Neurotrasmitter Fate
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Synaptic
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Postsynaptic Signal Reception

\ Membrane-bound
ligand

Lipophilic ligand Soluble ligand Matrix-associated =

ligand .

Cell-
GPCR Enzieme- matrix Cell
linked adhesion adhesion

receptor receptor molecule
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Inhibitory and Excitatory Synapses

Inhibitory synapse
GABA vesicles

Cadherin Cadherin

Neurexin
GABAR

Neuroligin-2

Microtubule

5 Glutamate
vesicles

A
GABA'\
vesicles?
Synaptic |3
cleft

Mitochondria‘\\
mRNA particle

Excitatory synapse

Glutamate vesicles

Cadherin
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Synaptogenesis
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echanism of Drug Action at
Synaptic Level

ﬂ Effects on Transmitter Production

n Inhibition of transmitter synthesis
Para-chlorophenylalanine inhibits tryptophan
hydroxylase, preventing synthesis of serotonin
from its metabolic precursor.

B) Blockade of axonal transport
Caolchicine impairs maintenance of
microtubules and blocks axonal transport.
Interference with the storage of transmitters
Reserpine blocks the packaging of transmitter
molecules within vesicles, thereby allowing the
transmitter to be broken down by enzymes.

I

ﬁ Effects on Transmitter Release

Prevention of synaptic transmission
Tetrodotoxin, found in puffer fish, blocks
voltage-gated Na* channels and prevents
nerve conduction.

Alteration of synaptic transmitter release
Calcium channel blockers (e.g., verapamil)
inhibit release of transmitters. Amphetamine
stimulates release of catecholamine
transmitters. Black widow spider venom
causes overrelease, and thus depletion, of ACh.

Alteration of transmitter release through

Myelin {

modulation of presynaptic activity degrading :

Caffeine competes with adenosine for enzymes ] Tralnsrnll LT Pres :

presynaptic receptors, thus preventing ; ;10 S rerf:gg':'phc
ynaptic

its inhibitory effects. -
R — vesicle

[

Effects on Transmitter Clearance

@ Inactivation of transmitter reuptake

Cocaine and amphetamine inhibit reuptake
mechanisms, thus prolonging synaptic activity.
Certain antidepressants inhibit serotonin
reuptake.

i) Blockade of transmitter degradation
Some drugs (e.g., monoamine oxidase
inhibitors) inhibit enzymes that normally break =
down neurotransmitter molecules in the axon
terminal or in the synaptic cleft. As a result,
transmitter remains active longer and to
greater effect.
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