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CNSTargetorgan and vulnerability site in drug therapy

ADeepcompartment
ABloodbrainbarrier
AEliminationdifficult
ABrainlocalmetabolism

mm}Severeadverse drugffects

mm)off-target activities of metabolites

ABIA 102474: offtarget effects inhibition of lipid hydrolases within neuronal
cells (varEsbroeclet al., Science 2017: 356, 10849



Drug effects in the CNS

AMultiple drugtargetswithin the brain
AH2-receptors
AD2receptors
AAchreceptors

AMay havean effect on brain function: _
ACognition
AEmotion
AMotivation _
AMotor symptoms movement neurological
ASensibilityconsciousnespain }
AModulated
Aby localbrain metabolism
Aby drugtransporters

psychiatric
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Off-target effectsof drugsin the
brain

Antihistamines

A4-11% of plot fatalities/accidentsn 1990- 2004 @Aviat SpaceEnvironMed.
2007 May;78(5514-22)
Pla, placebo;
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Original Investigation

Association of Proton Pump Inhibitors With Risk of Dementia
A Pharmacoepidemiological Claims Data Analysis

Subjective sleepiness (SSS)

ASSS

Proton pumpinhibitors

Willy Gomm, PhD; Klaus von Holt, MD, PhD; Friederike Thomé, MSc; Karl Broich, MD; Wolfgang Maier, MD;
Anne Fink, MSc; Gabriele Doblhammer, PhD; Britta Haenisch, PhD



How to measureside effectsin the CNS?

Drugeffectson mentalhealthy neuralcircuits
AEmotional

ACognitive

AMotivational

ABehavioraphenotypes

Behavioralneural andgeneticdimensions



Researchof drug effectson brain function

Animal model

Exposure to stregfversive environment

Morphological changes

Human model

Pharmacological effect
Pharmacogenetimodulation

l Neurodevelopment I ‘

e.g.,hippocampus

Neurobiology

Behavioral changes
sensitivity to distress,
despair behavior

Physical Health
Mental Health

Social Health

Structuralimaging
Size of functional brain structures

y

Functionallmaging

Behavioral phenotypes

Fear, anxiety

Responsiveness to reward

Working memory

Empathy, facial expression identificatidp
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Network of European

Eranet project BrainCYP ;*cn

Neuroscience Research

‘ Brainfunctionalimagingparadigmto study
pharmacologicahnd pharmacogenetienodulationof
psychologicaphenotypes
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Eranet project BrainCYP

FIELIFOr)

Network of European
Funding for

# Validationof fMRIparadigmdor drugeffects
Novelparadigms

Mourningrelateddrawingversuscontrol
drawings

Main contrast: mourning vs Control The contrast mourning vs
control pictures revealed extensive bilateral activations in the
posterior superior temporal gyrus that extended deeply in the

Other/Pain > Other/No Pain: Cue-based > Picture-based

Fig. 4. Higher activation during cue-based than during picture-based studies
(Precuneus (Prec), ventral medial Prefrontal Cortex (vmPFC), Medial and Superior

Temporal Gyrus (M/STG), Temporo-Parietal Junction (TPJ), and Temporal Pole (TP),

other specifications as in Fig. 3).

Empathy for pain :

Posterior network: somatosensory
regions centred on the parietal
operculum and the

superior temporal gyrus (Gazzola
et al. 2006; Gazzola and

Keysers 2009; Keysers et al.
2010),

Labek et al., Social Cognitive and Affective Neuroscience, 2017, 13031 1313



Eranet project BrainCYP

xneur‘on
‘ Validationof novelfMRIparadigms
Scrambledentences

Alatent depressogenischemagWenzlaff2)
AExamplethere isplenty ofhope/mourning in life

Emotional versus neutral sentences:
shift in brain activation to ventral areas coordinating motivational and associative
processes for spontaneous decisions (preference values of alternatives)

Viviani et al., Front Psychol. 2018 Jan 9;8:2310. L



