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Introduction

Fear Anxiety

“...Fear is a generally adaptive state of apprehension that begins
rapidly and dissipates quickly once the threat is removed. Anxiety is
elicited by less specific and less predictable threats...”

Michael Davis



Introduction

DSM-5 (Diagnostic and Statistical Manual of Mental Disorders 5, 2013)

Anxiety disorders
E.g. Phobias, GAD

Fear-
related
disorders

Trauma and
stress-
related
disorders
E.g. PTSD




Introduction: Prevalence fear-related disorders

Women/Men

Disorder Lifetime Incidence
Ratio

PTSDD 2,08 A
1.96° .
Greater in women
Generalized Anxiety 1.88"0
Major Depressive Disorder 1.750
1.6¢
Alzheimer’s Disease 1.30¢
Bipolar Disorder =1:0¢8 No difference
Schizophrenia 0.717
Parkinson’s Disease 0.53¢
Drug Use Disorder 0.51"
Greaterin men
Alcohol Dependence 0.46"
ADHD 0.42

Cover et al. 2014 Translational Psychiatry



Introduction: animal models
-
.

Becker et al. Biology of Sex Differences (2016) 7:34
DOI 10.1186/513293-016-0087-5 Blology Of Sex leferences
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Female rats are not more variable than @
male rats: a meta-analysis of neuroscience
studies

Jill B. Becker'?", Brian J. Prendergast® and Jing W. Liang*
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Introduction: Brain structures in fear memory

Hippocampal
Formation
Provides contextual and spatial

iirination to modkilale the astity f
‘other limbic and cortical structures

<o =, Y
‘ Amygdala

Integrates information about aversive
and fear-associated stimuli
tog a ined fear

Flores et al. 2018 Molecular Psychiatry

5.5 males to 1 female - Zucker and Berry 2010 Nature



Introduction: men vs women brain




Introduction: men vs women sex hormones

Oestrogen and Progesterone

Oestrogen . . . .
(Vink et al 2017 Trends in Cardiovascular Science)

Hormone levels

1 < Follicular Phase — 14 «<—— Luteal Phase ——28
Menstrual Phase Ovulation

Days

0,38

Testosterone
(Celec et al 2003 Biological Rhythm Research)

TST/nmol.l"!
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Introduction: men vs women molecular biology

Female Male

MGIuR 6 mGIuR é
NMDA
It
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Wendy et al. 2018 ENEURO
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https://doi.org/10.1038/s41467-021-22911-9 OPEN

Sex differences in fear memory consolidation via
Tac2 signaling in mice

A. Florido® 2, E. R. Velasco® !, C. M. Soto-Fagués1'3'4, A. Gomez-Gomez>, L. Perez-Caballero® 12,
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Sex Differences in Fear Memory Consolidation

Memory
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Florido et al 2021 Nature Communications



Sex Differences in Fear Memory Consolidation

Estrous cycle

W Estradiol {pg/ml)
WProgesterone (ng/ml}

day 0 D P 1 E M4

OVULATION

Florido et al 2021 Nature Communications



/ m Tachykinin (Tac2) gene

1 synthesizes

/
/ @ Neurokinin B peptide

l binds
Antagonist
Neurokinin 3 receptor

o)

Tac2 Pathway

i Estradiol Testosterone —
Antagonism
\
\ PI3K/Akt/GSK3B
\
\ + Signaling -
\
‘ !
\
‘\ + Memory —

Florido et al. 2021 Nature Communications



Osanetant: safe and well tolerated

Placebo-Controlled Evaluation of Four Novel Compounds
for the Treatment of Schizophrenia

Herbert Y. Meltzer, M.D.

Lisa Arvanitis, M.D.
Deborah Bauer, M.S.
Werner Rein, M.D.

Meta-Trial Study Group

Objective

Method

Results

and Schizoaffective Disorder

Conclusions: 11

{4m J Psychiatry 2004; 161:975-964)




Potential Implications

Menstrual cycle

M Estradiol {pgfml)
W Progesterone (ng/ml}




Potential Implications




Potential Implications

COMPANION PATIENT
PATIENT GROUP DIAGNOSTIC TEST STRATIFICATION
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