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Disclaimer

This lectureison regulatoryresearch, anddoes
not imply regulatoryguidance

Regulatoryresearch
αΧTo fill the gapsin scientificneedsfor the support of regulatorydecisionsand the
minimizationof drug-associatedrisksin the generalǇƻǇǳƭŀǘƛƻƴά

(German Science Council 2014)



CNS: Target organ and vulnerability site in drug therapy

ÅDeepcompartment

ÅBlood brainbarrier

ÅElimination difficult

ÅBrain localmetabolism

ÅSevere adverse drug effects

Åoff-target activities of metabolites
ÅBIA 10-2474: off-target effects inhibition of lipid hydrolases within neuronal 

cells (van Esbroecket al., Science 2017: 356, 1084-879



Drug effects in the CNS

ÅMultiple drugtargetswithin the brain

ÅH2-receptors

ÅD2-receptors

ÅAch-receptors

ÅMay havean effect on brainfunction:

ÅCognition

ÅEmotion

ÅMotivation

ÅMotor symptoms, movement

ÅSensibility, consciousness, pain

ÅModulated

Åby localbrainmetabolism

Åby drugtransporters

neurological

psychiatric



Antihistamines

Å4-11% of pilot fatalities/accidents in 1990 - 2004 (AviatSpace EnvironMed. 
2007 May;78(5):514-22)

ÅSleepiness

Proton pump inhibitors

Off-target effectsof drugs in the
brain

Pla, placebo; 

Fex, fexofenadine; 

Lev, levocetirizine; 

Dip, diphenhydramine



How to measuresideeffectsin the CNS?

Drug effectson mental health/neuralcircuits

ÅEmotional

ÅCognitive

ÅMotivational

ÅBehavioralphenotypes

Behavioral, neural, andgeneticdimensions



Animal model Human model

Exposure to stress/ aversive environment

Functional Imaging
Behavioral phenotypes
Fear, anxiety
Responsiveness to reward
Working memory
Empathy, facial expression identification

Morphological changes
e.g., hippocampus

Neurobiology 
Behavioral changes
sensitivity to distress,
despair behavior

Research of drug effectson brain function

Structural imaging
Size of functional brain structures

Pharmacological effect
Pharmacogeneticmodulation

Neurodevelopment

Mental Health

Social Health

Physical Health



 Brain functionalimagingparadigmto study
pharmacologicalandpharmacogeneticmodulationof
psychologicalphenotypes

Áemotional, aversive motivation(mourningpictures/emotional faces)   

Ámotivation, cognition(scrambledsentences)

Áappetitivemotivation(low-versus-high reward)

Eranet project BrainCYP



 
Validation of fMRIparadigmsfor drugeffects
Novelparadigms:
Mourningrelateddrawingversus control
drawings

Á

Eranet project BrainCYP

Labek et al., Social Cognitive and Affective Neuroscience, 2017, 1303ï1313

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), 



 
Validation of novelfMRIparadigms: 
Scrambledsentences

Álatent depressogenicschemas(Wenzlaff2)
ÁExample: there is plenty of hope/mourning in life

Eranet project BrainCYP

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

Emotional versus neutral sentences: 

shift in brain activation to ventral areas coordinating motivational and associative

processes for spontaneous decisions (preference values of alternatives)


