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SEROTONINE - 5-hydroxytryptamine (5-HT)

» Effecteur ~ muscles lisses
* Augmente I'agregation plaquettaire
* Neurotransmetteur SNC

cellules chromaffines du SNC

plaquettes
SNC
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SEROTONINE ~ LOCALISATION ~SNC
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Noyaux du rapheé dorsal et médian
Les neurones provenant du raphé se projettent
vers le ganglion basal et les diverses parties du systeme
limbique, avec une large distribution dans I'ensemble

du cortex cérébral. FARM 2146 - 2003-2004



SEROTONINE ~ LOCALISATION
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SEROTONINE ~ LOCALISATION ~ SNC

Relationship between Anatomical
Structures and Dahlstrom and Fuxe’s
System for Designating Serotonergic
Cell Groups?

5-HT cell group Anatomical structure(s)

e —

Ra P.-h_t’_‘! pa 11 nucleus

Raphe «

Raphe
Rostral ventrolateral medulla
Lateral paragigantocellular reticular
nucleus
Raphe obscurus nucleus, dorsolateral
part
lian raphe nucleus, caudal part
a1l raphe nucleus, caudal part
I raphe nucleus princi
part
Median raphe nucleus, rostral main
part

Caudal inear nucleus

Nucleus ponti
Supralemnis
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SEROTONINE ~ LOCALISATION ~ SNC
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Neuronal activation resulted in a significant increase in enzyme activity
in the cerebral cortex and caudate nucleus, both of which receive

projections from the dorsal raphe
FARM 2146 - 2003-2004
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SEROTONINE -
SN CENTRAL - SN PERIPHERIQUE

Brain stem

5-HT, rece

Ol tract

Enteroc

Principles of neuropsychopharmacology; Feldman, er, Quenzer Ed; Sinauer associates, Inc 1997; pp 377
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SEROTONINE -
SN CENTRAL - SN PERIPHERIQUE
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ROLES OF SEROTONINE ~ SNC

Sommeil
Migraine

. . Comportement alimentaire
Sérotonine ‘ Depression

Comportement sexuel
Agressivite
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SEROTONINE AND DEPRESSION

Les concentrations du métabolite principal de la sérotonine dans le
liquide céphalorachidien de patients dépressifs sont plus faibles
que dans la population générale

Table 1. Effects of long-term administration of antidepressant treatments of the 5-HT system assessed using
electrophysiological techniques

Antidepressant  Responsiveness of  Function of Function of Responsiveness Net5-HT
treatment® somatodendritic terminal terminal of postsynaptic  neurotransmission*
5-HT,, autoreceptors® 5-HT autoreceptors® o,-adrenoceptors! 5-HT receptorst

Selective 5-HT
reuptake inhibitors

Monoamine
oxidase inhibitors

5-HT, , receptor
agonists
Tricyclic |
antidepressants

Electroconvulsive
shocks

Blier and de Montigny TiPS (1994) 15: 220-226 FARM 2146 - 2003-2004



EFFECT OF FENFLURAMINE
ON FEEDING BEHAVIOR

Fenfluramine
augmente la
liberation de
serotonine

Principles of neuropsychopharmacology;

Feldman, Meyer, Quenzer Ed; Sinauer associates,
Inc 1997; pp 383 FARM 2146 - 2003-2004



EFFECT OF FENFLURAMINE
ON FEEDING BEHAVIOR

*— [Placebo
*—s Fenfluramine
and phentermine

Behavior
modification
+ Medication
diet added
exercise

Ll ey e | et Lontean s e P S i et U S Tl e S e T
10 12 14 16 18 20 22 24 26 28 30 32 34

Time (weeks)

Principles of neuropsychopharmacology;
Feldman, Meyer, Quenzer

Ed; Sinauer associates, Inc 1997; pp 382
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SYNAPSE SEROTONINERGIQUE
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SYNAPSE SEROTONINERGIQUE

cell body postsynaptic neurone

Blier and de Montigny TiPS (1994) 15 220-226 FARM 2146 - 2003-2004
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SEROTONINE - SYNTHESE

COOH COOI
- CHo — CH —IMNH ST T
i Tetrahvdrobiopterin
- Oa EE S
: H 3
W A5 =58
L-Tryptophan S L-5-Hydroxytryptophan
(5-HTP)

i

5-Hydroxytryptamine
{5-HT; serotonin)

+ O

* Le tryptophane est capté de fagcon active dans le cerveau
grace a un transporteur
 La quantité de tryptophane dans le cerveau est regulée par :
- sa concentration plasmatique
- la concentration des acides aminés en competition avec le
tryptophane vis-a-vis du transporteur commun
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SYNTHESE DE SEROTONINE
ET ALIMENTATION

Dietary pr
{amino acids)

Dietary
ate
retion)

Plasma
(T+P+L+I+WV)

Plasma ratio
tryptophan
(T+P+L+1+V)

Brain
tryptophan

T:tyrosine
P: phenylalaline
L: leucine

Principles of neuropsychopharmacology

Feldman, Meyer, Quenzer Brain l:isoleucine
. . S5-hvdroxyvindoleacetic
Ed Sinauer associates, Inc 1997 pp 351 Slavsaie e s V: valine
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SEROTONINE - POSSIBLE MODULATION

~ SYNTHESE
L-Trp
S-HTP P-
oxitriptan chlorophénylalanine
6-fluoro-DL-Trp
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SEROTONINE - DEGRADATION

T -‘\J L

H
5-Hydroxytryptamine

Monoamine\ | Flavin adenine
dinutcleotide (FATD
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5-Hydroxyindoleacetaldehyde

H

5-Hydroxyindoleacetic acid

(5-HIAA) Molecule excretee A
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SEROTONINE - DEGRADATION

- 5-HT
-N Ad
Neurones - inhibiteur spécifique : clargyline

- essentiellement localisée dans 1’intestin
\_

“\MAOg (- substrats préférentiels {— dopamine (homme)

rMAO, (- substrats préférentiels {-dopamine (rongeurs)

- B-phenylethylamine
- benzylamine
- inhibiteur spécifique : sélégiline
= essentiellement localisée ~ SNC
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SEROTONINE - POSSIBLE MODULATION
~ LIBERATION / STOCKAGE

réserpine
tétrabénazine
fenfluramine
dexfenfluramnie
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EFFECT OF AMPHETAMINE DERIVATIVES
ON SEROTONINERGIC FIBERS

P, "_"‘l';.u.

4

MDA
PCA: para-chloroamphétamine _ I
MDA : 3,4 methylenedioxyamphetamine (“ectasy”) Augmentation de la libération de 5-HT

Principles of neuropsychopharmacology; Feldman, Meyer, Quenzer Ed; Sinauer associates, Inc 1997; pp 359



SEROTONINE - INHIBITION DE RECAPTURE

Inhibiteurs de recapture sélectifs
Fluoxepine
Fluvoxamine
Paroxétine
Citalopram
Sertraline

Inhibiteurs de capture non sélectifs
5-HT et DA: cocaine
5-HT et NA:
* Tricycliques de type imipramine: imipramine,
clomipramine, désipramine,
amitryptiline

 Autres: milnacipran, venlafaxine
FARM 2146 - 2003-2004



EXAMPLE D’INHIBITEUR SELECTIF
DE LA RECAPTURE DE SEROTONINE

Fluoxépine Le Prozac.

FARM 2146 - 2003-2004
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SEROTONINE AND RECEPTORS

Current classification of Serotonin Receptors

Receptor type: 5—HT1 5-HT2 5-HT3 5-HT . 5-HT5 5-HTB 5-HT7
I | | I ’__J__l | !
Effector: ACl TPLC  lon Channel TAC ACl ACT AcT
(G/G,) (qu,,,) Na*/K*/Ca* (Gy) (G,) (G) G)
T T T | |
Subtypes:  5-HT,, 5HT, 5HT, 5-ht, 5ht, 5HT, 5HT, 5-HT, 5-HT,,  5-HT,,

5-HT receptors are at present divided into 7 classes, based upon their pharmacologicai profiles, cONA-deduced primary sequences and
signal transduction mechanisms. With the exception of the 5-HT, receptor, which forms a figand-gated ion channel, alt 5-HT receptors belong
to the superfamily of G-protein coupled receptors containing a predicted seven-transmembrane domain structure.
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SEROTONINE AND RECEPTORS

1A + nM Gi/AC

ouverture K+
1 B/D o nM Gi/AC
ouverture K+| =
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SEROTONINE AND 5HT1 RECEPTORS

Table 9.2 Pharmacology of 5-HT; Receptors

Pharmacological properties

anny

Receptor subtype Agonists Antagonists Radioligands  ~ Effector pathways

e

8-OH-DPAT, SDZ 216-525, °H]8-OH-DPAT' | cAMP, 1 K* channel
ipsapirone WAY-100135
CP-93,129 (PG, | cAMP
[*H]CP-96,501
Sumatriptan, [PIIGTI | cAMP
5-(Nonyloxy)tryptamine
>HTyp L cAMP
5'[1?1 F v CAMP

Source: After Humphrey, Hartig, and Hoyer, 1993,

FARM 2146 - 2003-2004



SEROTONINE AND 5HT-1 RECEPTORS

Cloned human 5-HT1 receptors
1A 1B 1D 1E 3
Signaling
Coupling G/G,
Signal . JcAMP TgK and dgCa (TPI)
Phamacology
Agonist DPAT Sumatryptan Sumatryptan 5-HT 5-HT
pEC,, 8.2 6.0 70 8.2 6.2
Antagonist WAY 100635 Cyanopindolol Methiothepin - -
pKi 79 8.2 77
Agonist pKi
5-HT 8.3 74 73 8.2 6.9
5-CT 9.5 8.0 79 ‘ 5.1 5.5
Molecular
Molecularsize (aa) 421 380 377 365 367
Chromosome 5.q12 6.913 ~ 1.p35-36 6.q14-15 3.p13-14
mRNA distribution-  Raphe, Striatum, Striatum ? Hippocampus
{brain) hippocampus, hippocampus,
septum and cerebellum
cortex and vascular
*Various signaling, pharmacological, molecular and expression properties of the five cloned human 5-HT1 receptors are summarized based on
information found in previous review articles??,
bArrows indicate positive or nagative regulation.
cAbbreviations: gCa, Ca®* conductance; 5-CT, 5-carboxytryptamine; DPAT, 8-hydroxy-2-(di-n-propylaminejtetralin; oK, K* conductance; P,
phosphatidyl inasitol turnover.




STRUCTURE OF 5-HT1 RAT RECEPTOR
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Principles of neuropsychopharmacology; Feldman, Meyer, Quenzer Ed; Sinauer associates, Inc 1997; pp 370
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SEROTONINE - 5HT1 RECEPTORS

HY PERPOLARISATHON

RECEPTEUR 5HMHT4A.
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SEROTONINE -
TRANSPORT ACROSS THE MEMBRANE
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Principles of neuropsychopharmacology; Feldman, Meyer, Quenzer Ed; Sinauer associates, Inc 1997; pp 355
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AGONISTS OF 5-HT1 RECEPTORS
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INHIBITION OF BINDING TO RAT
FRONTAL CORTEX SEROTONINERGIC
RECEPTORS LABELLED BY 5-HT
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Principles of neuropsychopharmacology; Feldman, Meyer, Quenzer Ed; Sinauer associates, Inc 1997; pp 368
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AGONIST OF SHT1D RECEPTORS

Sumatriptan

FARM 2146 - 2003-2004



SEROTONINE AND
AUTORECTEPTORS 5HT1
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Principles of neuropsychopharmacology; Feldman, Meyer, Quenzer Ed; Sinauer associates, Inc 1997; pp 354
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SHT-1 RECEPTORS AND TRANSDUCTION

5-HTH
receptor

+ 5-HT

Endocytosis

[Ca2+) —

{(Transient)

l

[Caz+)
(Sustained)

|

T MKP-1
(ExPression)\/

e
TRENDS in Endocrinclogy & Metabolism

Albert and Tiberi TiPS (2001) 12: 453-460
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SEROTONINE AND 5HT2/3/4 RECEPTORS

Table 9.3 Pharmacology of 5-HT,, 5-HT5, and 5-HT, Receptors

Receptor
subtype

Agonists

Antagonists

5-HT,pg

5-HT,(

5-HTj;

5-HT,

a-Methyl-5-HT,

a-Methyl-5-HT,
m-CPP,* MK212

o-Methyl-5-HT
m-CPP* MK212

2-Methyl-5-HT,

m-chlorophenyl-

biguanide

>-Methoxytryptamine,

5B 205149,
BIMUS

Ketanserin,
ritanserin,
LY-53857

SB 200646 A,
LY-53857

SB 200646 A,
mesulergine,

LY-53857

'I'rnpiwtnm,

ondansetron,

granisetron
GR113808,
RS 23597-190

Radioligands

[’H]Ketanserin

["H]Mesulergine

[*H]GR65630,
[ :}-i]mmprimiw

[*H]GR113808

Effector path

I IP;/DAG

I IP;/DAG

T I I‘_rl,n': [}.’.'I.LJ

Cation chann

I cAMP

“m-CPP is a partial agonist at 5-HT, and 5-HT, receptors.

FARM 2146 - 2003-2004



SEROTONINE - 5HT2 RECEPTORS

RECEPTEUR 5HT2
|

CAMAL POTASSIUM
FERME

ACTIVATION
DU SYSTEME

FARM 2146 - 2003-2004



AGONISTS AND ANTAGONISTS
OF 5-HT2 RECEPTORS

5-HT, subtype selective ligands

Subtype:

Agonists:

Antagonists: Ketanserin 1
Spiperone t
MDL 11,939 1
MDL 100,807

t denotes compounds available from Tocris

5-HT,,
o-Me-5-HT t
BW 723C86

Rauwolscine T
SB 206553
SB 204741
LY 266097

5-HT,,
a-Me-5-HT t
MK 212 1
mCPP

SB 206553

RS 102221
SB 221284

FARM 2146 - 2003-2004



ANTAGONISTS OF 5-HT2 RECEPTORS

H
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5 HT3 RECEPTOR-LIGAND GATED ION
CHANNEL

RECEPTEUR S-HTS3
= = S-H1

ACTIVATION
DU SYSTEME
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SHT, RECEPTOR - LOCALIZATION

The highest densities are found in the
- area postrema
- nucleus tractus solitarius
- substantia gelatinosa
- trigeminal nucleus
- dorsal vagal complex
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SHT, RECEPTOR EFFECT SNC

* administration of SHT, receptor ligands

- pain

- sensitisation of nociceptive neurons
nausea / vomiting
(underline the emetic side effects of concern
chemotherapy and radiotherapy

* central SHT, receptor antagonists

- anxiolytic action
- cognitive enhancing effects
FARM 2146 - 2003-2004



AGONISTS AND ANTAGONISTS
OF 5-HT3 RECEPTORS

Ligands selective for 5-HT, receptors

Agonists: m-Chlorophenylbiguanide 1
RS 56812 1
2-Methyl-5-hydroxytryptamine 1
Phenylbiguanide 1

Antagonists: MDL 72222 ¢
Y-25130 1
Granisetron
Ondansetron
Tropisetron
BRL 46470A
GR 65630

1 denotes compounds available from Tocris

FARM 2146 - 2003-2004



ANTAGONISTS OF 5-HT3 RECEPTORS

Ondansetron

i CER,

Granisetron
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SEROTONIN AND DISTRIBUTION OF
5-HT4 RECEPTORS IN HUMAN BRAIN

a: frontal cortex; b: caudate putamen; c: hippocampus; d: substantia nigra

Eglen et al TiPS 16: 391-395 (1995)

FARM 2146 - 2003-2004



Xenopus laevis
Mouse

Rat

Guinea-pig
Human

Xenopus laevis
Mouse

Rat

Guinea-pig
Human

Xenopus laevis
Mouse

Rat

Guinea-pig
Human

Xenopus laevis
Mouse

Rat

Guinea-pig
Human

Pig

Xenopus laevis
Mouse

Rat

Guinea-pig
Human

Pig

Xenopus laevis
Mouse

Rat

Guinea-pig
Human

1mMLHd : .EVMLEnqL SAKESSDHON S PEINNE F L JERPLNRTEQDLESNALNHTEK P D[A=/K $AL 8
I1MMDVNSSGRPDLYGHLRSLILPEVGR LEIDLSFDGGALEIVVSSW PHLLSGEvTJ\sa?AFTwDAPPDNVSGCGEQIN
1MMDVNSSGRPDLYGHLRSLILPEVGRGLDLSPDGGAIPVVSSWUPHLLSGI#AEVTASPAPTWDAPPDNVSGCGEQIN
1MMJVNSSGRPDLYGRELHSILLP . .crRGLUpIseocoalleBvsewideRrLscigleviiasrserswoeEoNvsGcoEQN
1MMDVNSSGRPDLYGHLRSELLPEVGRGLDLSPDGGRP:mSW_PHLLS.m EVTASPAPTWDAPPDNIISGCGEQIN

TM1 TM2

55rGﬂEEKIVIGﬁVLsIITLHT:AGNQLVIIsvcvaanQysNYvaSLAEADstnvavnpFVHITDLVGGEWLFGKEF
79 Y GRVERVVIGSILTLITLLTIAGNCLVVISVCFVELVROPSNYLIVSLALADLSVAVAVMPFVSVTDLIGGKWIFGHEF
79 ¥GRVERVVIGSILTLITLLTIAGNCLYVVISVCFVKKLROPSNYLIVSLALADLSVAVAVMPFVSVTDLIGGKWIFGHFF
77¥GREERVVIGS I LT LITLL T IAGNCLYVISVCFVRKKLROQPSNYLIVSLALADLSVAVAVIPFVSVIDLIGGKWIFGHFF
J6E¥GRVEKVVIGSILTLITLLTIAGNCLYVVISVCFVRELROQPSNYLIVSLALADLSVAVAVMPFVSVTDLIGGKWIFGHFF

TM3 TM4

CNVFIAMDVMCCTASIMTLCVISVDRYLGITRPLTYP[IRoNGKPuaxuvEvirisasrirrrrrrowafinvnfjERver:
CNVFIAMDVMCCTASIMILCVISIDRYLGITRPLTYPVRONGKCMAKMILSVHWJLSASITLPPLFGWAQNVNDDKVCLT
CNVFIH,HDVHCCTASIMTLCVISICRYLGITRPLTYPVRQNGKCH;\KHILSVWLLSRSITLPPLFGWRQKUNDDKUCLI
CHNVFIAMDVMCCTASIMTLCVISIDRYLGITRPLTYPVRONGKCMJXMILSVWLLSASITLPPLFGWAQNVNDDKVCLI
CHNVFIAMDVMCCTASIMTLCVISIDRYLGITRPLTYPVRONGKCMAKMILSVWLLSASTITLPPLFGWAQNVNDDKVCLT

r
SQDFGYTVYSTAVAFYI pnrvuz.ﬁnxf_—ﬁ:FEA;KES&EKHKFFPRLEEEEE b BBl r ek r v s k[EAxBlve [afe
SQDFGYTIYSTAVAFYIPMSVMLEMYYQIYKAARKSAAKHKFLEGFPRVQ . PESVISLNGYY .. .KLOKEVEECANL
SQDFGYTIYSTAVAFYIPMSEVMLFMYYQIYKAARKSAAKHKFPGFPRVY . PESVISLNGYYV .KLOQEKEVEECANL
SQDFGYTIYSTAVAFYIPMSVMLEMYY|JIYKAARKSAAKEKFPGFPRVO. PESIISLNGMY. .KLQKEVEECANL
SQDFGYTIYSTAVAFYIPMSVMLFMYYQIYKAARKSAAKHKFPGFPRVE . PDSVIALNGIV .KLOKEVEECANL

YSTAVAFYIPMSVMLFMYYQIYKAARKSAAKEKFPGFPRIJEEPDSVISLNGMY . KLOKEVEECANL

TMG TM7

%2stInﬁnnxnxSIFKREQKAAETLGIIvanTEchpFFLLSTARPFICGazcsCMPLELERTELHLGYBNSLIHPEIY
309 SRLLEHEERKNISHFRREQKAAT TLGIIVGAF TVCWLPFFLLSTARPFICGTSCSCIPLWNVERTCLWLGYANSLINPFIY
309 SRLLEKHERKNISIFRREQKAATTLGIIVGAFTVCWLPFFLLSTARPFICGTSCSCIPLWVERTCLWLGYANSLINPFTY
307 SRLLKHERKNISIFKREQKAATTLGIIVGAFTVCWLPFFLLSTARPFICGTACSCI PLWVERTCLWLGYANSLINPFTY
306 SRLLKHERKNISIFRREQKAATTLGIIVGAFTVCWLPFFLLSTARPFICGTSCSCIPLWVERT|JLWLGYANSLINPFIY
66 SRLLKHERKNISIFRREQKAATTLGIIVGGEETV

381 AFFNRDLRTT EWLLECEYENINRRLsnaguﬂzavaEEREz 425

388 SFFNRDLRTTYRSLLOQCOYRNINRKLSAAGMHEEALKLAERPERSHEFVLONEDcErKGEDE 448
3B AFFNRDLRTTYRSLLOQCQYRNINRKLSAAGMHEALKLAERPERSIEFVLONSDEICHEKGHDT 448
386 AFFNRDLRTTYRSLLOQCQYRNINRKLSAAGMHEALKLAERPER zavngusnc AKKGHDS 446
385 AFE‘NRELRTT‘;’RSLLQCQ!CRNINRKLSAAGMHEHLKLRERPERI'EE‘VLQNJ\DCEKXGHDS 445

frends in Pharmacological Sciences

FARM 2146 - 2003-2004



SEROTONINE AND RECEPTOR 5-HT4 AND K*
AND Ca?* CHANNELS
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Eglen et al TiPS 16: 391-395 (1995)

acetylcholine

FARM 2146 - 2003-2004



SEROTONINE AND 5HT7 RECEPTORS
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LIGANDS OF 5HT7 RECEPTORS
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BINDING OF SHT7 LIGANDS
TO SHT1 ET 5SHT2 RECEPTORS

Receptor Affinity (pX) Receptor Affinity (pX)

SB258719 DR4004» SB258719* DR4004»

5-HT 5 <5.1 6.77 5-HT, <48
5-HT,g <5.3 ND 5-HT, <5.0
5-HT,p 5.5 ND B-htg <48
5-ht,, <48 ND 6-HT, 1.5
5-ht,; <5.2 ND a,g-adrenoceptor <48
5-HT,, <48 C Dopamine D2 5.4
5-HT,g <53 ND Dopamine D3 5.4

sData from Ref. 15. ®Data from Ref. 17. <A pK value of 7.01 was reported using rat cerebral cortex and
{*Hlketanserin. Abbreviation: ND, not determined.
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