Some information on CNS
for
PharmacoEpigenomics



Somato-
EEI'IS-{'JI'_',"

{Touch)






Functional Areas of Cerebral Cortex 1

Anatomicaly the corex is ot e
dended into 6 lobes. fronta | Sr——

parietal, temporal, ocopital oo Bl [ {1 | | o=

limbic and insular e Ul o
Each lobe has several gyrl =25 7 S
Functionally the cortex is === 4

owided nto numbered ared i ——
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in 1909 oot s
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The Limbic System
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Environmental factor and Drug addiction

Environmental factors
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Readouts Readouts
L HPA axis T HPA axis
L ANS = TANS
LIL-1B, IL-6 and TNFo. Stress coping TIL-1B, IL-6 and TNFo.
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i L anxiety T anxiety
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Drug addiction defined as a THREE-STAGE

Rewarding or pleasurable
substance effects

CYCLE

Substances seeking
after a period of

abstinence Negative emotional

state in the absence
of substances
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@ Ant reward R Treward TTTAnt reward .l-l. Reward
\ Positive reinforcement Megative reinforcement
Neurocircuits <« Synaptic <> Molecules
systems

(Koob et al. 2008)
Neuroadaption



Factors Contributing to Vulnerability To Develop a
Specific Addiction

Use of the drug of abuse essential (100%)

Genetic Environmental

(25-60%) (very high)

e DNA e prenatal

e SNPs e postnatal

e other e contemporary
polymorphisms ® cues

e comorbidity
e stress-responsivity

e MRNA levels ® neurochemist|_-y
® peptides Drug-Induced Effects ® synaptogenesis

e proteomics ( hi h) ¢ behaviors
very hig
Kreek et al., Nature Reviews Drug Discovery, 2005




Environment

al factor and neuropathic pain

»Genes, environment and brain
circuitry in_ neuropathic pain??

Environmental factors
Parent's pain history,

Parent's coping and adjustment,
Family, school and social relationships

Cognitive-Behavioral factors
Stress, Mood, Psychosocial
adjustments, Pain coping skills,
Self-efficacy

-

Pain experience
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Sistemi neuronali ascendenti e discendenti



Ascending pathways Descending pathways
0
~
«
=
@
SPINO-THALAMIC
TRACT
A =
Q
28
LA
- 7
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order neurons to second-order neurons in the spinal cord 2 :Stlmu v Im pena: 1 e ag;av e é
dorsal hom (peripheral afferent fibres) 3 = Locus coeru .eus (!n. ibitory nor: ref\erglc system) 7]
B=Motor neuron stimulation 4 = Raphe nuclei (inhibitory serotonergic system)
C = Thalamic transmission 5 = Inhibitory dorsal horn synapses =0
D = Corlical perception of pain (cognitive and emotional) 6 = Ascending spino-thalamic tract g g
E = Reticular formation, hypothalamic excitation 7 = Reflex stimulation of motor-neuron & (w)
(motor/endocrine reaction) :

Figure 1. Ascending and descending pathways involved in pain transmission and modulation (modified from?).

Patrizia RDW"MRLD{[’ Coluzzi, Romualdi et al. Eur. Rev. Med. Pharmacol. Sci, 2017



How Pain Works

PAG OPIATE ACTION

Periaqueductal

98y GABA-ergic
_-neuron
/ ' (tonically active)
F——MOR activation
. (inhibits GABA release)

Medullopetal neuron
(GABA-R)

raphe

Medulla

SPINAL OPIATE
ACTION

C-fiber terminal

Dorsal A

Locus
coeruleus

Medulla

Primary afferent neurones
(As and C fibres)

-
S S smsssemma

Sensory cortex

Limbic system
] Thalamus

Secondary
afferent neurones

Spino-thalamic tract

Ventral horn



: s 3 i Representative
1.Peripheral sensitization Stimulus | receptor
NGF TrkA
Bradykinin | BK,
Serotonin | 5-HT,
Mast cell or ATP P2X5
neutrophil H* ASIC3/VR1
%% 0% Lipids PGE,/CB1/VR1
. Heat VR1/VRI -1
Pressure DEG/E| ASIC/BNC
_=1——'
DRG cell body

Spinal cord



Neurodegenerative diseases as Alzheimer (AD) are characterized by a decrease of
the size of specific cortical brain areas.

Normal Brain Alzheimer’s Brain




Normal
Balanced aclivity of direct and indirect pathvways
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Parkinson's disease

Direct pathway inhibited and indiract pathway activated,
poth Isading to reduced mavement

Glutamatergic input
, from cortex

Direct pathway .-~
Activity reduced,
because of loss of
D1 stimulation

Movamen! inhiblted

indirect pathway ; Sy
37 | Dopaminergic ingut
Activity . from SNe
because ol release of
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Movement inhébited

EIGURE 13-7. Effect of Parkinson's diseass on depaminergic pathways that regulate movement, Two principal palivweys in the basal gangla regu ale mave-
u:mummm.mmmmmmmm.mm«mmsmmt Dopamine inhibits the indrect pathway and shmedates the
mmmanuaimummum.mmmmumhmmmmmmmmmmm
mwmwueﬁm-mwm:,wnummmrmmm nﬁmumwmnammmm.w
segmenl of the globus pallidus; GPe, extemal segment of the globus palidus. SHc, Subslaniia nigra pars compact smmmsanmm:m STN, subtha-
famic nucleus. Insot: Bath direct and indirect patiway neurons in the pulamen receive mmmmmuwm(wmmwm
muqmwwm(wmmmmmuuwamuwwmm.wmm:wmmm.
Degeneration of dopaminergic mmhmmmanMMamdNM{W-MMMUMM“MW

{movement-ishibiting) pathwiay. The net result Is 2 paucity of movement. Dotted gray arow Indicates detreased activity causad by understimulica and thick diack
amow Indicates increased activity causet by underinhibition

Parkinson

VTA — Nac
SN — CP

Nac is the ventral striatum
CP is the dorsal striatum



I Mediatori chimici coinvolti nella depressione

Depression

Is located in the
limbic system




