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The statistician who supposes that his main contribution to the planning
of an experiment will involve statistical theory, finds repeatedly that
he makes his most valuable contribution simply by persuading the
investigator to explain why he wishes to do the experiment, by persuading
him to justify the experimental treatments, and to explain why it is that
the experiment, when completed, will assist him in his research.

Gertrude M. Cox.

Voor Petra,
mijn allerliefste






Table of contents

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Appendix I

Preface ..ot s 9
INtroduction ... 13
SEIESS et 17
Adverse early life events in RUMANS.........covcuverrciricincceceeeceeneenes 20
Characteristics of normal HPA axis development .........cccccveeuneernecunecineenneennes 23
Adverse early life event modelling in rodents .........cccoccvevcurecrnecrnecnecineenneennes 28
Scope and outline of the thesis ..........cccvceicnicnicccee e 36

The pituitary-adrenal axis of the CD1 mouse infant desensitises to repeated
maternal separations, but remains highly responsive to stress ....................... 51

The role of brain corticosteroid receptors in HPA axis adaptation to repeated
maternal separations of newborn mice ...........c.coocoeveeiiiiiinnnnn e 77

Effects of maternal deprivation on performance in the water maze and swim
SEIESS ..o 95

Differential development of stress system (re)activity at weaning dependent on
time of disruption of maternal care ...........c.ccocoovinnnnnnciiiccee 109

Ontogeny of the HPA axis of the CD1 mouse following 24 hours of maternal

deprivation at Pnd 3 .........c.oooiviiiiicc s 125
GENETAl AISCUSSION. ....c.eveeeeeeeeeeeeeeeeeeeeeeeeet ettt et ee e e et e eeeseaesee et esseseresseesnesnean 143
Repeated maternal Separations ..........cocceeeceueueueuririrnininenenenee e 147
Maternal deprivation ..o 154
Implications of the fINdINGS .....ccoveuieinieiricrereeeec e 158
CONCIUSIONS ettt ettt ettt et e et e et eeaesesee st eentessesesesasesstessesssessesasensean 159
Summary -Samenvatting ... 167
LISt Of ADDIEVIATIONS .. ..ottt eeeeeeee et eeeseeeeeeeeeeeseeeesaeeeeeseneesasnesnneens 185
GLOSSATY ... 187
List of publications .............ccooeeeiviviiiiiiiii e 191
CUFTICUITIN VIEAC ..ottt et e et e e e e e e aeeeseeseeesseeeenaeeeeesenesne 193
DANKWOOTA ...t e et e et e e et e eeae e e aeseseeseseesseeeenaeeaeeseaesne 195

Plasma corticosterone responses reflect the degree of novelty in male and
female CDI MUCE ..o s 197






Preface







Preface

Preface

An adverse early life event is considered a risk factor for stress-related psychiatric disorders in
genetically predisposed individuals, probably because of its lasting effect on susceptibility to stress.
The objective of this thesis research was to examine in the mouse CD1 strain the immediate and
permanent effects of an adverse early experience on the neuroendocrine stress system. For this
purpose the hypothalamic-pituitary-adrenal (HPA) axis was examined of mouse pups that were
refrained from maternal care, a laboratory model for neglect mimicking aspects of abuse. The data
show that the infants’ stress response system readily adapts to daily repeated 8 hours of maternal
separation, but that it continues to respond to a novelty stressor. The rapid adaptation to repeated
maternal absence seems rather due to the ability to predict return of the mother than to adjust
metabolism to episodic food deprivation. If maternal separation was extended to a single episode
of 24 hours the immediate outcome was more profound but transient, although subtle effects on
stress reactions and cognitive performance did persist. The findings demonstrate the amazing
plasticity of the newborn brain and provide a basis to study the mechanistic underpinning of

vulnerability or resilience to psychopathology.
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