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iidningen av synapser borjar | fosterlivet ungefér | 20:e fosterveckan, Okar kraftigt efte

sdelsen, for att sedan explodera vid 1-2-arséldem, da det bildas upp till en milfon synapse
sr sekund. Synapsbildningen planar sedan ut, men fortgar hela livet. Vid puberteten no

n kraftig minskning. Originalbild: J-P Bourgeois
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Mognar i en vag. Hjarnan mognar bakifran och framat (blatt), nar onodiga kopp-
lingar mellan nervcellerna forsvinner och signaleringen blir mer effektiv. Allra sist mog-
nar pannloberna.
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132 BASIC EMOTIONAL AND MOTIVATIONAL PROCESSES

CERVEAU ISOLE
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PRE-TRIGEMINAL
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Figure 7.2. Overview of the types of brain transections that led to the general
locations of major waking, SWS, and REM systems within the neuro- axis. For
instance, with the midpontine pretrigeminal cut, waking and SWS were left in the
forebrain, while the potential for REM was only manifested in neural and bodily
systems below the cut. When the cut was slightly further rostral, through the

midbrain (i.e., the cerevean isolé cut), the forebrain remained perpetu-ally in the
darkness of SWS. while tissue below the cut cycled between waking type arousal
and activated sleep states. Also, note that growth hormone secretion from the
pituitary occurs in conjunction to SWS episodes. while ACTH secretion is
entrained to REM periods.
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Fig 4. Schematic representation of the interaction between
sensory receptors and CNS functions within the framework of
the sleep-wake cycle. Nutrients with proven effects on sensory
receptors and/or cortical processing are included (PUFA4,
polyunsaturated fatty acids; Zn, zinc; P/E, protein/energy).
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Uppvaknandet vid fidelsen. En sérskild kdma — locus coeruleus — aktiveras, varvid nor-
adrenalinnivan dkar | hela hjdman. Foton: Anders Vigant
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The “Stress” of Being Born

The stress of journeying through the birth canal is not barmful

ro most fafanrs. Tn fact, the surge of “stress™ hormones it trggers

can be important ro the neonare's survival outside the womb

by Hugo Lagercrantz and Theadare A. Slotkin

t-ﬁrst thaupht, being born waould
seem 1o be a lerrible und dun-

gerous ordea.. [he human Zetus
is squeezed through the birth canzl {for
several Lours, during which the head
sustains considerable aressure and the
iafant s jatermittently deprived of

of blood goes m the hoart and bedan
und miay ever promwee allachoent e
tween mother and child.
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vival camz from ploneerine studies
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tial theart, krain, skelotal mus¢le) The
stress hormores nlso dilate he hron.
chicies 1o aid rosairation. cuuss fat and
alycogentobe broken down inoreadi-
Iy usable frele dilaie the wamile and
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The Brain’s

Dark
Energy
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Brain regions active when our minds wander may hold a key to
understanding neurological disorders and even consciousness itself

By Marcus E. Raichle
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cortical pathway (PFOC)
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Early Experience Alters Brain Function and Structure

Heidelise Als, PhD*; Frank H. Duffy, MD%; Gloria B. McAnulty, PhD*; Michael ]. Rivkin, MD*1§;

Fig 3. MRIDTI: comparison of control
and experimental group infants at 2
weeks' corrected age. Shown are exam-
ples of diffusion tensor maps from
identical axial slices through the fron-
tal lobes of a representative control
group (A) and an experimental group
(B} infant obtained at 2 weeks" cor-
rected age. In each example, the prin-
cipal eigenvectors (shown in red and
black) overlie the apparent diffusion
coefficient (ADC) map to show anisot-
ropy in white matter. The red lines
denote eigenvectors located within the
plane of the image, and the black dots
indicate eigenvectors oriented mostly
perpendicular to the image plane. The
ratio of E1/E3 has been used as a
threshold to show only eigenvectors at
those voxels where E1/E3 exceeds a
threshold walue of 1.3 in both images.
Mote the greater anisotropy of white
matter found in the experimental in-
fant (B) as compared with the control
mfant (A) at the posterior limbs of the
ntemal capsule (white arrows) and the
frontal white matter adjacent to the
corpus callosumn (black armows), The
greater anisotropy found in the exper-
mmental nfant (B) suggests more ad-
vanced white matter development in
these regions as compared with white
matter found in the control infant (A).
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In humans, oxytocin increases gaze to the
eye region of human faces and enhances
Interpersonal trust and the ability to infer
the emotions of others from facial cues.




Cerebral Cortex May 200919:1124-1133
A= 10.1093 ' cercor/bhn 153
Advance Access publicatdon Scptember 11, 2008

Neural Basis of Maternal Communication
and Emotional Expression Processing
during Infant Preverbal Stage

infant self. Sixteen mothers underwent functional magnetic
resonance imaging while observing and imitating faces of their
own child and those of someone else's child. We found that the
mirror neuron system, the insula and amygdala were more active
during emotional expressions, that this circuit is engaged to
a greater extent when interacting with one's own child, and that it
is comelated with matemal reflective function (a measure of
empathy). We also found, by comparing single emotions with each

As predicted, imitation and observation of facial expressions
elicited activation of fronto-parietal mirror areas (vPMC-IFG-
pars opercuralis and IPL), S8TS, anterior insula, and amvgdala.

Therefore, our results are in keeping with the simulation
theory (or motor theorv of empathy), according to which
empathy is generated by inner imitation of actions of others
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Learning affective values for faces is expressed
in amygdala and fusiform gyrus

Predrag Petrovic, Raffael Kalisch, Mathias Pessiglione, Tania Singer, and Raymond ]. Dolan
Wellcome Trust Centre for Neuroimaging, University College of London, 12 Queen Square, London, WCIN 3BG, UK

To monitor the environment for social threat humans must build affective evaluations of others. These evaluations are malleable
and to a high degree shaped by responses engendered by specific social encounters. The precise neuronal mechanism by which
these evaluations are constructed is poorly understood. We tested a hypothesis that conjoint activity in amygdala and fusiform
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NELSON, E. E.. PANKSEPP, 1. Brain substrates of infant—mother attachment. contributions of opioids, oxytocin, and norepinephrine.
NEUROSCIBIOBEHAV REWV 22(3) 437452, 1998 —The aun of this paper 1s to review recent work concerning the psyvchobielogical
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FIG. 1. Schematic depaction of the neurobiological foundations, inputs, and
consequences of attachment and affiliative behavior in mammals. Figure
reprinted with permission of the New York Academy of Sciences.
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Through' “hiddenimaiernaliegulaiorsss:

We concluded from these surprising results that warmth pro-

vided by the mother normally maintained the pup’s activity level

and that her milk maintained her pup’s heart rate. Maternal

Weldihial = cderiing 122,
MK > nedriraie

“ physiological’ set points ™
internal working models
scripts - templates
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the dynamies of early-separation

Fig. 1. Schematie represe

responses based on the coneept of an attachment bond as deseribed by

John Bowlby {Bowlby, 1982).



WHY IS EARLY MATERNAL SEPARATION STRESSFUL?

SEPARATION DYSREGULATES
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Activily
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REGULATION LOSS OF REGULATORY INTERACTIONS

Fig. 2. Schematic representation of the dynamies of early-separation
responses resulting from the loss of regulatory interactions within the
mother—infant relationship.
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components (e.g.. nutrient, thermal/metabolic, or sensorimotor)
of the infant’s previous interaction with its mother and that the
complex response to separation was due to the withdrawal ot all

Ihﬁﬁﬁ lf.‘ﬂl'l]ﬂﬂﬂ{"]"ltﬁ al once.




Maternal care as a model for

experience-dependent chromatin
plasticity?

Michael J. Meaney' and Moshe Szyf*

“Iniresponse to stress, CRE
% ... and vasepressin are
| released ... anterior pituitary
.. synthesis release ACTH

...glucocorticoids = *

CORTISOL

Unsafe environment activates HPA
axis (autonomic nervous system, ANS).
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Tactle stimulation
(matemal LG)

Early stress alters gene expr'ession,
with health impact across lifespan.
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Primate separation studies

Primate Early Life Stress Leads to Long-Term Mild
Hippocampal Decreases in Corticosteroid Receptor

Expression

Dimitrula Arabadzisz, Rochellys Diaz-Heijtz, Irene Knuesel, Elisabeth Weber, Sonia Pilloud,
Andrea C. Dettling, Joram Feldon, Amanda J. Law, Paul J. Harrison, and Christopher R. Pryce

epression is predicted by prior early life stress (ELS),
D such as parent—infant/child neglect or abuse (1,2), but

mediating mechanisms and processes are not well-

MaternalfSeparation Paradigmn

Early Deprivation (ED)" vsiconirol (CON)
Od 2d > >28d. > > 48w

EDni1l Mat 30 -120 min daily -
CONn4 Mat-> > > > > > 48w
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depression wi\ \ unknown early life history, there is reduced MR
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Maternal support in early childhood predicts larger
hippocampal volumes at school age

Joan L. Luby®', Deanna M. Barch®?<, Andy Belden?® Michael S. Gaffrey?®, Rebecca Tillman?®, Casey Babb?,
Tomoyuki Nishino®, Hideo Suzuki®, and Kelly N. Botteron™©

M 1=4.20, P<0.001
t=2.36, P=0.020

Hippocampus volume (mm?)

pras - . P . s .-

Fig. 2. Hippocampus volume by preschool depression severity and maternal
support.
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FIG. 1. Schematic depaction of the neurobiological foundations, inputs, and
consequences of attachment and affiliative behavior in mammals. Figure
reprinted with permission of the New York Academy of Sciences.




Allostasis

Shut-off

Stress Recovery

Catecholaming

Glucocorticoid Receptor
i

Physiologic and
pathophysiologic
effacts

CORTISOL

Figure 2. Allostasis in the Autonomic Mervous Systam and the
HF& Axis.

Allostatic systerns respond to stress (upper panel) by initiating
the adaptive response, sustaining it until the stress caases, and
then shutting it off (recovery). Allostatic responsss are initiated
lower panell by an increase in circulating catecholamines
from the autonomic nervous systemn and glucocorticoids from
the adrenal cortex. This sets into motion adaptive processes
that alter the structure and function of awvaristy of cells and tis-
sues. Thess processes are initiated through intracellular recep-
tors for steroid hormones, plasma-mambrane receptors, and
second-messenger systemns for catecholamines, Cross-talk be-
twaan catecholamines and glucocorticoid-receptor signaling
SYSIEIMS CAN DOCUT.

TRENDS in Neurosciences
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Allostatic systems respond to stress iupper panel) by initiating iy i

the adaptive response, sustaining it until the stress caases, and —r——— 77 —

then shutting it off (recovery). Allostatic responsss are initiated Time Time
lower panell by an increase in circulating catecholamines
from the autonomic nervous systemn and glucocorticoids from

the adrenal cortex. This sets into motion adaptive processes

that altsr the structure and function of avariety of calls and tis- Figure 3. Threa Types of Allostatic Load.

sues. Thesa processes are initiated through intracellular recep- The top panal illustrates the normal allostatic response, in which a responsa iz initiated by a stressor, sustained for an appropriate
tars for stercid hormones, plasma-membrane receptors, and interval, and then wrmed off. The remaining panels illustrate four conditions that lead to allostatic load: repeated “hits™ from mul-
second-massenger systems for catecholamines. Cross-talk be- tipla stressors: lack of adaptation: prolonged response due o delayed shutdown: and inadequate response that leads to compen-

twaan catecholamines and glucocorticoid-receptor signaling
EYELEMS CAN ooour. tokines that are normally counterregulated by glucocorticaids).

satory hyperactivity of other mediators (e.9., inadequate secretion of glucocorticoids, resulting in increased concantations of cy-




Allostasis the mechanism by which

homeostatic systems are maintained in balance ...

Allostatic state elevated activity of mediators,
with return fo baseline and no impact on health.

Allostatic load elevated activity -
sustained over fime, or severe .

> changesiangeLcelex)LmedLaia&
and so changes the “set points” for homeostasis
(e.g. increasing blood pressure,

change in cholesterol level)




BRUCE MCEWEN allostasis

PROTECTIVE AND DAMAGING EFEFECTS
OF STRESS MEDIATORS

Bruce S. McEwen, PH.D.

This article reviews the long-term etfect of the
physiologic response to stress, which I refer to as al-

lostatic load.2 Allostasis — the ability to achieve sta-
bility through change? — 1s critical to survival.
Through allostasis, the autonomic nervous system,
the hypothalamic—pituitary—adrenal (HPA) axis, and
the cardiovascular, metabolic, and immune systems
protect the body by responding to internal and ex-
ternal stress. The price of this accommodation to
stress can be allostatic load,2 which is the wear and
tear that results from chronic overactivity or under-
activity of allostatic systems.




llostasis is the relationship between

A L LO STAS I S psychoneurohormonal responses to stress

and physical and psychological

manifestations of health and illness.

PERCEPTIONS
“NEUROCEPTION” Psychological
Neurological
l Endocrine
Immune

STRESS === RESPONSE
< RESIIIENCE l /. SENSITIVITY =

ALLOSTATIC STATE
ALLOSTATIC LOAD

l ALLOSTATIC OVERLOADl
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INTRODUCTION

Of a good beginning cometh a good end
John Heywood, Proverbs (1546)

The United States, like all nations of the world, is facing a number
of social and economic challenges that must be met to secure
a promising future. Central to this task is the need to produce a well-
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BERGMAN COMMENTARY - NEWBORN
Early years = early hours & days
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For separated preterm newborns, we
have decades of evidence for this.
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Should Neonates Sleep Alone?
Barak E. Morgan, Alan R. Horn, and Nils J. Bergman
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Should Neonates Sleep Alone?
Barak E. Morgan, Alan R. Horn, and Nils J. rgman
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HRV produces: LBl
(Inter Beat Interval)

EET /S AR /- waveled o

e social vagus' (Validayed)s
*symparhenic: (accepied)

> “oldivagus” (GUrNYPOIESIS)

. The ventral vagal complex (VVC): a mam-
malian signaling system for motion, emotion,
and communication.

2. The sympathetic nervous system (SNS) an

adaptive mobilization system supporting fight
or fight behaviors.

. The dorsal vagal complex (DVC): a vestigial
immobilization system.
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SLEEP CYCLE - hbeurodevelopmen‘r
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Fig 4. Schematic representation of the interaction between
sensory receptors and CNS functions within the framework of
the sleep-wake cycle. Nutrients with proven effects on sensory
receptors and/or cortical processing are included (PUFA4,
polyunsaturated fatty acids; Zn, zinc; P/E, protein/energy).




Normal sleep cycling
Higher state arousal

Separated neonates experience
disturbed sleep cycling: instead
FREEZE & DISSOCIATION.
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Maternal separation may be

a stressor the human neonate
Is not well-evolved to cope with,
and may hot be benign.
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Maternal separation may be
a stressor the human neonate
IS not well-evolved to cope with,

and may hot be benign.




IVAL REPORT

hould Neonates Sleep Alone?
E. Morgan, Alan R. Horn, and Nils J. Bergman

Backgro® eonate separation (MNS) in_posss odel for studying the effects of stress on the development and
function of physiologita e i Is a Western norm and standard medical practice. However, the physiological
impact of this is unknown. The physiological stress-response is orchestrated by the autonomic nervgys system and heart rate variability
(HRV) is a means of quantifying autonomic nervous system activity. H rate variability is influenc by level of aro
accurately quantified during sleep. Sleep is also essential for optimal ea in development.

Methods: To investigate the impact of MNS in humans, we measure neonates
contact with their mothers and sleeping alone, for 1 hour in each pla
continuously and manually recorded according to a validated scale. C
recorded using two independent devices. Heart rate variability (taken

the frequency domain using a wavelet method.

16 2-day-old full-te ing in skin-to-skin
i avior was observed
ctrocardiogram were

ousal) was analyzed in

Results: Results show a 176% increase in autonomic activity and an
skin-to-skin contact.

Conclusions: Maternal-neonate separation is associated with a dramatic increase in HRV power, possibly indicative of central anxious
autonomic arousal. Maternal-neonate separation also had a profoundly negative impact on quiet sleep duration. Maternal separation may
be a stressor the human neonate is not well-evolved to cope with and may not be benign.
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Kangaroo Mother Care
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Skin-to-skin contact
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Separation = maladaptation
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KMC is NORMAL

Separation = causes
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