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S |y CPERINATAL NEUROSCIENCE!
Z | = INeurobehayiour

INeurodevelopmeni:
INetrochemisiry,

NEWURODEVEISOPMENT
NEUROGENESTS
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Overview

Perinatal neuroscience
brain development:
Normallnewbornibehayiour

Separation| efifects
physiology: of crying

Defining the original paradigm
Perinatal Neuroscience

FETAL BRATNIDEVELGPMEIN

The first 10/- 14  weeks,

fetial brainigrowihiis
deiiertined by

genesi(fitie? DINA)

Thereafiter), brain growih
IS an active process.

NEURODEVEIEGPMEINT

NEUROGENESTS
MIGRATION

Arborisation
SYNAPTOGENESIS

Mvelination

30 40w 6m 2y 10y 60y
Birth

NEUROSCIENCE

907 of what we know,

abolithe brainthas
been disceveredin

the last15'years

Society of Neuroscience esfimate
Dr Sandra Witelson, McMaster

FETAL BRATIN DEVELOPMENG;
Neuron = chief: actior

INelrzons: pushioliia

$iree o ConnecTions

(dendrification)

The also migrate ...

FIRST COMMANDMENT OF NEURGSCIENCE

Cells that;
e ogeiner,
wire togetiner

(Carla Shatz)




SECOND COMMANDMENTT OF NEURGSCLENCE Neuronal PlGS'I'iCH'y

Fie yoceriee Ml USEET EEEE
WIRE TO&ETHER, OR = pruning and

and those which LOSE IT elimination|of redundancy

don’t, won't.”
Carla Shatz

INEURONAL
NEUROGENESIS LY N
MIGRATION PLASTICITY

Arborisation
SYNAPTOGENESIS

Mvelination

Programmed cell death

COMPETITIVE
ELIMINATION
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GENETIC .... MATURATION
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EARLY DEVELOPMENT

Gestational age
20w, all structuresicompleted

parallelidevelopient:
of stirlchire & function

(Hugo Lagercrantz 2004))

Brain growth
depends on experiences !!

BRAIN DEVELOPMENT

20 30 ly 3y 13y 50y 80y
28 Birth Puberty

“The perinatall sensorium
isinever in chaost....

. thelinfanisiworld s strucitred|

competienirand organiized,

deyveloping)in an'ever ordered,

yeti ever more complex and

more flexible field of perception”
(Laughlin)

23w fetus is aware / conscious
parallel development: of stiructure & function
INeurobehaviour and netrodeyvelopmens;

are inseparable
a single’intiegrated whole.

EARLY DEVELOPMENT

Gestational age
20w alllstructures completed

parallelfdevelopment:
ol siruchlre & funciion

(Hugoi Lagercrantz 2004)

Brain growth
depends on experiences !

“The perinatal sensoritim
is never in chaos ...

DEVELOPMENT IS, >
EVER MORE GRDERED

8281 Unmyelinated:
20520 sympathetic

34 6:m myelinated vagus

23W,
parallel development:

FUNCTTON: andl  STRUCHURE
INeurobehiaviolur and helirodevelopmenis

arelinseparable

EARLY DEVELOPMENT

“The brain (%
19 (o “ &
compuier; i

Isfa’ jungle-*

100 billion neurons x 20000 synapses

“The perinatfal sensoritin
isinever in chaos ...
DEVELOPMENT IS >
EVER MORE ORDERED
COMPETENTF| L 28y unmyelinated!
IMMoIlise
COMPETENT 2 2im sympathefic==—" (O RE

fighverflioght coOMPLEX
COMPETENT 3% 6m: myelinated vagus
engage/disengage =

MORE FLEXIBLE

ALWAYS!



OLD, vagus) (dorsal vagal complex)

Sympathetic nervous) system)

Social vagus)(ventral vagall complex))

28w PMA

0 10 20 30 40w 1y 3y 13y 50y 80y
28 Birth Puberty

SENSORY STIMULUS

synapse sitore, chemical signal

N

28w PMA 48w PMA
2 months 6 months >

SYNAPSE DEVELGPMENIIy

At birth, the
human beingihias|
fMorze) synapses
inyiisy brainhihan
ati any; eiiher:
stage offt life.

SENSORY STTIMULUS

\ synapse store chemical signal

chiemicallsignal sit:onger

NHRESHGLEDS
EXEMPI T rom! eliminaiion
/ (synapse stabilised)
PATHWAY.
(Rima Shore 1997)

0 10 20 30 40w 1y 3y 13y 50y 80y
28 Birth Puberty

SYNAPRSE DEVELGPMEN

Deyelopmentiis aiprocess

o pruning some,
andidevelopinglotherisynapses
Sicreating) nelral paihways

FETAL BRATN DEVELGPMENN

Deyvelopment:is a process

of pruning some,
and'cdevelopingiosher synapses
=icreating nelralpaihways




STIMULATION

deprivation o REMEEZS
...fires and. wires| brain

early in life can result
in behavioral problems,
permaneni: sleep disruption,

... the activity occurring during

neonatal REM sleep

Tn utero: (oriacitiversleep)) seenis: forbe

from w2 ... > 20/weeks 5 5
Sensory experience ... ?? parsicularlymporiant
tol the developing organism

auditory, olfactory, contact, position
MUTED: visual, other sensory

decreased brainmass

more neuronal cell death.

(spontaneous synchronous firing)

BRAIN WIRTLING R Shore
REM
N Crittical period concept
NR2
N E]
NR4

BRATIN CYCLING,

“Wihdows] cfopporiiunityiin early.
lifietwhienialchildisibrainis
ACQUISITION CONSOLIDATION  MEMORY. exquisﬁ-g]y primed Y0 receive
FORMATION > o
P sensory inpui in order fo develop
more advanced neurall systems.”

Awake and RFM

Schore

Criticallperiod concept: :

“braimiisiexauisitely suscepiible
10 adverse factors:’

af particular fimeslor sfages

Schore
Critical period ¢

“Earlylinterpersonalieveniis

positivelylandineqatively,
impaciiiine

structural® organisation
of the brain.”

AT BIRTH,

tihe brainthas
WO CRINILCAL
SENSORY NEEDS!

SINEEE g
CONTACT -

connect direct to
the amygdala




THE NEWBORN NHENEWBORN
BRATN BRATN

.. whichisifhe

first and essential

fires and wires firsipariiofian

The amygdala- efficiengily
prefironfo- regulated and
orbifal organised

cortical pathway right brain

SKIN-TIO-SKIN
CONIACT;

NEWBORN DEVELOPMENT

skin-te-skin contact
Tactile stimulations build the
amygdala - preorbital
cortical tract

during the first 8 weeks

The next pathway requires
EYEe-10-Eye contact

This is the basis of healthy
right brain development!

Myrroni Hoffer

e privaierreal it o

sensory stimulation consirucied
by the moither and infantfrom
numberlessiexchanges of
subtle clues.

(Gallagher 1992)

Schore

In early:posiinatal liife, maintenance
of criticalllevelsiofsiactilennpuisiis
importani fornormal brainimaturation:

Areas|of the amygdalar....
are in a critical period of maturation,
.. in the first two months of life

Brain-to brain interaction

Face-to-face communication ~ Interpersonal

Eye-to-eye orientations awareness
voice, hands, movements Emotions

Through
“hidden maternal regulators” ...

a, moither precisely confrolsievery
elemeniiof= hier infantsiphysiology,
from ifsiheart rafe o iis

release off hortiones
from|iitsiappeftiiie fio fhe

intensity of itsiactivity

(Gallagher 1992)

FETAL BRATN DEVELGPMENH

Tihe fetusihas well developed
sensationsifor tiouchiand posiition
(Factile andlkinesihesiic sensations);

Shelinfianirachivelyiseeksiioradhere
10 asimuch skih surface on fhe
mother's body as possible”

(Harlow 1958, from Schore 2001)

NEWBORN! DEVELOPMEINN

Tactile stimulations facilitate
“the flowlof afifectivelinformation
from el inTanii.. Jo) e monher”

el |angliage of mosner and infiati
consisis ofi sighalsiprodiced by fhe

autionemic nervoeus system
of boith parties”.

This is the basis of healthy development!

ATTACHMENT - REGULATION

the e jecthiverisiiio achievestiie
abjlify o establisht

SSIABIEHIN MEROUCHICHANGE

The foundation for
INFANT MENTAL HEALTH




SENSORY STIMULATION

AUTTONOMIC
BODY' CONTROL

!

WELL-BEING

SENSORY STIMULATION

EMOTIONAL EXCHANGES

AUTONOMICE e BODY:
BODY' CONTROL LANGUAGE

WELL-BEING +—> COMMUNICATION

Moderation of breastfeeding effects on the 1Q
by genetic variation in fatty acid metabolism
bk o, Borin Willkao® ol Ko Coeart! lim W "u:‘:-—*"‘l“-' Wb Pondton”

thereiis algene for breastifieeding
to improve intelligence !l!

The First Idea  (Greenspan & Shanker pso))

"It isinecessary. for a child to be
engaged ihla series off afff:eciive
(emoitienall) infieraciions thati give
riserio)the developmentor moiior:
sensory and social capacities,
which, whenicombined witih symbol
formation, lead to'language.

The First Idea

“the capacity: to creatie symbols and
o think stems) from whaii was off-fen
Hhoughit of by philosophiers asjiilie
erey ol reasoniandlogic:

ol passiors andlemotions:

These “uniquely human' abilities”
are |learned; not passed on
genetically or through natural selection.

W)

CChomozygote fort [FADSZS S missing:
NOT Brf — DIDBrf DID Brf

NZ 9848 1032 9819

UK 97.3  104.0 100.7

The First Idear  (p39)

“The symbolic use of language,
infurn), creates) fhe fioundation
forimore advancedlsocialiand
intiellectual capacities; including
higher andMigherievels

of! reflective thinking.

TRAWL for IQ genes;in7000Ichildrer
NewScientist

Six most powerful genes accounted
for 1 % of variation in intelligence

Alternatively:
there is no gene for intelligence !l

ATTACHMENT

REGULEANLON

WELL-BEING



WELL-BEING
created
defined

8 THENEWEGRN
BRAIN

CONCEPTUAL HIERARCHIES
ATTACHMENT scaffold for

abstiraction INTELLIGENCE INTEGRATION

speech | SOCTALTSATION RELATIONSHIP
emofional REGULATION BEHAVIOUR
auforiomic mmE [HOMEOSTASIS FUNCTION

brainstem PHYSTOLOGY STRUCTURE

parallel development of structure & function & ....
(Hugo Lagercrantz 2004)

USA:

From

Canada:

CONCEPTUAL VIEW OF DEVELOPMENT:

ATTACHMENT
creates scaffold| for
abstiraction
INTELLIGENCE
Speech) -
SOCTALTSATION
emoiional
REGULATION
aufonomic) M
HOMEOSTASIS
brainstem
PHYSIOLOGY

HIERARCHY OF LANGUAGES

Neuronal Plasiicity,
“the first three years are decisive’

Hihe cortiex retains some plasticity.
throughouiifess

= platform for
slbsequent;
development of
higher cognitive
functions.

Builimpicisysiiem
and the midbraih
are fixed after the
age of three years

Stanford Report, July 12, 2006,

Forget: the latest toys: Alllkidsireally neediisiove
Authors say public policy should focus. on helping

children haye good experiences i their earliest years,

Early Years
Stiudy.

Reversing tiie
Real Braih Drain

Neurons: o
Neighborhoods

The Science, of
Early Childhood
Development

\<ﬁmwmm
N,

Break-even point

Schooling

Job training

School Post-schoct
Stage of life

CONCEPTUAL HIERARCHIES
ATTACHMENT scaffoldi for.
abstiraction INTELLIGENCE
speech . SOCTALTSATLON
emoitional REGULATION
autonomic  mmmm| HOMEOSTASTS

brainstem PHYSIOLOGY

HIERARCHY OF LANGUAGES

Hofer discovered fihaiiwhais
seems to be a single physical
function, suchias groemingor
nursing) isiachually atkind o
umbrellatiiaiicovers stimulifor
olch), balance, smell) fiearing
and vision, eachwith
a specific effect onithe infant.

(Gallagher 1992)

a kind of invisible hothouse




“,,. creates a klnd Of SENSATIONS THAT WIREBRAIN a kir:i""'ef invig:i%ble hothouse
invisible hothouse ., o

InWhichiheinfanis s R /
developmenican e —

Mum’s milk ~—— Back FEELS

f ld u - Mum's arm
un 0 ° Hand TOUCH \ holding

Mum’s skin WARMED on

. Skin-to-sk
(Hofer in Gallagher 1992) CONTAGT Mum’s front

- MGVES]
With MumFs

The brain is a “The brain —_—n OVERVIEW:
i i —
B de5|g_ned .to b_e S |y PERINATAL NEUROSCTENCE!
sculpted into its final ~’
H e Z | Neurodevelopment:
configuration by the Neurobehaviour
effects of early INElrochem sty

experiences”

These experiences are embedded
in the attachment relationship.

o The neurebehavieural programmes
ur cortex g !
distinguishes us fro originate inthe LIMBIC SYSTEM
other animals ... Expressed through
./(P
hypoethalamus u,
(UtenEMICINER/GUS SYStENT) _

BUT 3
The “primitive”

hindbrain (@) fypophYSIS
is vital We can learn A/!L‘\A (endacrinersystem, hermones)

::::‘t;::‘stslsves @@- cerebellar connections
‘ REPRODUCTIO :
and mammals! (somatic system)




@@f; o | Doose
:

‘l/ >

”
HORMONES  NERVES  MUSCLES

endocrine  autonomic NS somatic AUD B USRS JSOLED HORMONES NERVES MUSCLES

Q Q BEHAVIOUR

)

P ! L

HORMONES NERVES  MUSCLES H O LE BO DY

10



Alllmammals: have' seti sequence
oift behaviours aifi birtihe.

REPRODUCTION
Allfwithra
/ l single purpose  to

_musces BREASTFEED

After birth, events are
determined ...
... by the neonate
stimulating the mother!
(Rosenblatt 1994)

Breast-feeding is “established
through a set of mutual,
complex sensory stimulations
in mother and child.”

(Kjellmer & Winberg 1994)

HABITAT
DETERMINES
BEHAVIOUR

BEHAVIOUR
ENSURES

BIOLOGICAL
NEEDS

11



Warming, feeding and
protection behaviours are ¢
intiricately, inseparably.
linked!tiol the right place.
(Alberts | 1994) o

= NUTRITION PROGRAMME

In all mammals

the newborn is
responsible for
initiating
breastfeeding,

not the mother !l
EXCEPT IN HUMAN 2?2?

Sequence human newbormn breast=feeding
Pre-reguisite = habitat

fhand toimoeuth
tONgUENMOVES
mouth moyves
EYEIfOCUSES NIPPIE:
Crawlsitonipple
latches tomipple
suckles

(Widstrom et al 1994)

12



Lactating Breasts

Warming,
feeding and
projieciion
behavioursiare i | [ COVFRTENT S il |
intricately, inseparably COMPEVENT EESISSIERER 22 IHORE

. ) fighterflight " cOMMPLEX
linked to the r‘lghT place. COMPETENT 18 6m myelinated vagus
(Alberts 1994)

“The perinatal sensoritim

is never in chaos ...
i DEVELOPMENIF IS >
EVER MORE ORDERED

“The newborn may appear
helpless, but displays an
impressive and purposeful
motor activity which, without
maternal assistance, brings the
baby to the nipple.

: engage/disengage ===
(Michelson et al 1996)

ALWAYS! MORE FLEXIBLE

BIRTHI SKIN=TO-SKIN CONTACT:
CRITICA{=PERTIOD BEHAVIOUR

BIRTH SKIN-TO-SKINICONTACT
PLACE DEPENDENT COMPETENCE

Clinics in' Perinatelegy,

June 2004, Vol 31(2) page 210
Stanley Graven

Early neurosensony visual

development of fetus and newhon.

‘It ISia serousimistake to)assumerthatthe
principlesiderived fiomi careful animallstudies
dornot apply torhuman infants.

The risk ofi suppression or disruption of
needed neural processes ... Is very significant
and potentially lasts a life time.

The first hours affer biritraresd

CRITICAL PERIOD
| e

maTaal O
psycho-physiologica
caregivers

R Shore
Crittical period concept

“Wihdows] cfopporiiunityiin early.
lifietwhienialchildisibrainis
exquisitely primedifo receive
sensory! inpui inlorder o develop
more advanced neurall systems.”

PSN Vision

PSN envisions a community
that embraces its mothers and
babies, and values the unique
opportunity at birth to impact

the physical and emotional

well-being of the newborn.

13



Target #1 for 2005:

Report that 65%b6 of infants are
placed and remain in direct skin to
skin contact with their mothers for
at least one hour during the first
three hours after birth.

KANGARGEIMG@NHERIGARE
A mother and baby.
DYAD
are a single
psychobiological
organism

Clinics)in Perinatoloay)

June 2004, Vol 31(2) p293
Robert White

“IVothers’ anms — the pastand

future locus offneonatallcare 2

o thEN Y AmMUST SPENHNMOST

O ILSHUMENT ISHMOtENS liiiS o
get the full benefit aif herr sensory,
envirenment as experienced
throughout our evolution”

Skin-to-skin and breastfeeding (4)

Used with permission: Ruth Stanhiser, MD

“The mother and infant at loithrane
ready to develop optimal attachment
relationships; ...." (Browne)

HUMANLITY FIRST

Baby Stghm, 780g

TECHNOLOGY SECOND

SKIN-TO-SKIN CONTACT:
u

BREASTFEEDING
| L

ATTACHMENI
[ L

REGULATION
u

WELL-BEING

CONCEPTUAL VIEW OF BEVELOPMENT,

andite work together
toward organised cognitive, social
and emotional development.

(2
@@ REPRODUCTION,

Salient stimulus: SKIN - TO - SKIN CONTACT
v 4 ”

HORMONES  NERVES  MUSCLES
Be friendly wake up  stretfch

14



@@ REPRODUCTION,

‘l/ >

”
HORMONES  NERVES  MUSCLES

=7

SEPARATION  is
ELEE
THREATMENING

(WRONG PLACE)

POSIIVEISIIESS

*An important and necessary aspect of healthy
development that occurs in the context of
stable and supportive relationships.

@@ REPRODUCTION,

HORMONES NERVES  MUSCLES
= BREASTFEEDING

Universal response to
separation (wrong habitat):

projesic =
. intense
acivity,
Tirying 1o
find the
habitat ...

Iielera SIESS

= Stiiess responses that could disrupt brain
architecture; but are buffiered by supportive
relationships:that fiacilitateradaptivercopina)

The.-DEFENCE programyshuiis
@ of f the ofhers immediately
ERGRELD
/ \

HORMONES ~NERVES  MUSCLES
= PROTEST - DESPAIR

Universal response; o
separation (wrong habitat):
= despairi resporise.::
..When separaiion
is prolonged ...
..system shuts down for
prolonged' survival

HIEXIC S

«Strong and prolonged activation ofi the body/’s

stress management systems in the absence ofi
the buffering| protection off adult suppont:

*Disrupts brain architecture

increasing the risk of
stress-related physical and mental illness

15



Basic BiologicalliNegd

Baby fillinglungsiwith
“Crying, the highest behavioural state,
is DETRIMENTAL.

AIR

It impairs lung functioning,

jeopardizes the closure of the foramen ovale,
increases intra-cranial pressure, and
initiates a cascade of stress reactio

“Crying, the highest behavioural state,
is DETRIMENTAL.

Separated infants cry much more
SSC babies _ Cot babies
Number of cries 4 41
Seconds cried 70 2839
(Christenson 1992)

PLACENTA

NEONATAL
CIRCULATION
(from J Lind et al )

Tihere is a smalllamount of
contrast shunted to LA,

INGte alsoithat contrast refluxes
easily up into thel
SUPENION Vena cava:

FETAL CIRCULATION
(from JLind etal’)

Oxygen rich blood
from placenta,

Eirst throughyliver,
tolinfivena cava,

Divides iniheart; through
EORAMEN GVALE

Right flow;to brain

Left flow to body, AND)
back to placenta

(Anderson 1996)

NEONA' CIRCULATION
(from J Lind etal )

Expansion of lungs

(takes one third second,),
Pushes volume;of fluid to

left ventricle; pressure:

CILOSES! foramen|ovale:
LLeft ventricle pushes blood

o brain and body:

Blood returns viaboth vena cava,

Right heart pumps to LUNGS,
Oxygenated bloodto left heart
Left atrial pressure keeps
foramen o
PLACENTA

CRYINGICIRCUIATHON
(from J Lind et al )

CRYING INCREASES
rightatrial pressure
foramenovale OPENS
Venous blood mixes with
oxygenated blood)
Cyanosis results

16



CRYING CIRCULATION
(from J Lind etal’)

CRYING INCREASES right atrial pressure
The foramen ovale OPENS; Venous blood mixes with
oxygenatedblood, Cyanosis results

CRYING IS BAD EOR BABYAII

“These effiects place fullterm and

preterm|infiants at greater risk for
IFEspIrator/ dIStess)  PRENMOLM O]
acuteror subclimcalintra-ventrcular
aemorrhiage) URRECEssaly/ theatment:
for pseudosepsis; delayed circulatory:
and psychosacial adaptation to
extrauterine life.”

Gene Cranston Anderson (1984)

BABIES
SHOULD

CRYING CIRCUILATION
(from JiLind etal)

CRYING INCREASES
right atrial pressure;

foramen ovale OPENS

Venous blood mixes with
oxygenated|blood,

Cyanosis results,

ALSO: increased|pressure:
injcarotidlarteries
increased pressure:
in superior vena cava

Choroid plexus unsupported

lar

CRYING IS BAD FORIBABYAl

These effects place fullterm and preterm
infants at greateri risk for

delayed physiologicaliand
psychosocial adapiaiion
tolextrauterine life.”

Gene Cranston Anderson (1954).

SEPARATION  is
ELEE
THREATENING

(WRONG PLACE)

CRYING IS BAD EOR BABNAI

“Crying ...
depletesieneray; reserves and oxyeen,
Increasesintracianiallpressure;
Incieaseswhlelondicounizand
INCIEBSESIIIESE EXCESS,
rre-establishes fetal circulation)
interferes with the'infant’s ability to
interact with caregivers.”
Gene Cranston Anderson (1984)

e Gazette
April 09, 1998

Children; Need| Touching) and| Attention,
Harvard Researchers: Say,

“PROTEST" is'NOT*harmiul
to tihe brain Il
unlesst it is prolongedior
repetitive)/ fiequetis
“allosiatic loadF
Reqired fo develop RESTILTEINCE

"DESPAIR" does HARM

17



“structural organisasion (Kanitz 2009)

off the brain.” Days 3/to 11
separaiied for 2: holrsifhenback

‘opagueNplasiic Dox;, siran.of 1oor,
Sanieenperaire. s unialy as per;

(Kaniiz 2004);
Pigletsiin optimalirearingiconditions

7

S0 (Versus B8O coniirols) Days 12 and 56

e #2 werwasienOrdeCE Com

saissx@etacare fivion Weighi 7 Tncreasedlgliicocorticoid receptors
——— behavior \ D Higheriinterleukiniconc inllimbic area
Consequences of repeated early solation in domestic Iminunz pqr‘ameTer‘S CRH activation in hYPOThalamus

slets { Sus crofin on their behavioural, neuroendocrine, hormonal parameters and amygdala

and immunelogical responses br"ain pammeTer‘s

“structural orgahisation
of the brain.”

(Z/'abrel/a 2003) r . SoliinrAmericanismallizodeni Interestingly, the limbic brain regions in which maternal vo-
SouihrAmerican " . calizations can alter activity patterns or receptor densities in the
smalllrodent ' separated for 10 mikutes only ; rodent pup are the same areas that in a human mother show

twice dail from a8 to oo responses to her infant’s cries (Lorberbaum et al., 2002). Thus,
Wicz ddll/ CONONEID)

g stress-induced lasting changes in brain regions that play a role in

. o 5 - U . . o o emotional behavior during infancy may affect maternal behavior
peparation-Induced Recegtor Changet in the Hippocampus = alferediaminergicfunctioniin Tater in the adu and peshaps alas Lt cther socio-emotion]
ind Amygdala of Octodon degus: Influence of hippocampus and amygdala capacities. The clinical literature reveals that sacial loss and emo-

aternal Vocalizations [ e jounalofNeuosdence, June 15,2003 - 3125329 5334 ' o tional deprivation are one of the most powerful antecedents to
‘ % (modula‘!’ed by mOTher‘S VOICG) ini depression (Furukawa et al., 1998, 1999; Draijer and

rins Ziabreva, frend Pogpel? Reiahid Schisabel ! snd Katharing Brasn’

The welfare of non-human primates
used in research

Report of the Scientific Committee
Langeland, 1999 Agid et al., 1999), Maternal'parental scparation
is a widely used model 1o investigate the conserquences of parental on Animal Health and Animal Welfare 941 Separation of infants
Jom on the developing beain (MeKinney et al, 1971; Stom tad . gq&lses
. The mnpact of separstion froms e mother s quine profound in the mimr
Adopted on 17 December 2002 primste and i+ welldoaunented in infui mocoques. They typically
display a biphasic v e chamncterised by an patinl [N “hof
ghutamate { Fiabreva e al, 2000), CARA, and monsamine sy Iyperactivity  nssocied with distress vocaliations, followed by a
tems may contribute to the pathophysiology of various clinical i A depressive stage (*despuir’) feanwed by social witldbawal, a decreme in
disorders (Krystal et al,, 2002) such as unatic stress dis- The EL Conmrivon has s the Scimetfic Commsmer o Asinal sl and Asirmd play. and the development of a fypical shouched posnre (Mimecka and
order {Spivak et al, 2000), alkullulnl(.'rul yperactivity disorder Wlkars to jaey d fex e Suomi. 1978; Capitanio, 1986). This is accompanied by physiological
iDraly et al., 199%; Andersen and Teicher. 2000; Sadile. 2000}, T st Comribve it b iceiw 1he S0 oot e Aakiseneicns sl

depression {Sanacora et al., 2002}, shizophrenia (Perry et al., I the walfirs: of thew wials s by, Smproved, snd ey e
1984; Benes, 2000; Cotter ¢ 02, Reynodds et al., 2002), and npores ineases wishn the ELY = atey o

autism (Dhossche et al., 2002).




According 1o the guidelines of the IPS (1993 akb), young individuals
should not be sap d fiom their mothers at an eardy age (j.e. less than 6
monhs). They should remsin in contact for one vear 1o 18 months in|
monkeys like baboons and hins. The guidelines of the
Primate Vaccine Evaluation Network also state that infants should not be
weaned before 6 months and d at 12 months old
(Poole and Thomas, 1993).

Matternal
behavior among
primates extends
tihroughout:an
extiremelylong
infant-and
Juvenile period),
wiith prelonged
periods of
physical contact.

(Orangutan)

SEPARATLG@NN

THE "PRIMARY
VIOLATION"
.. the very
worst thing ... | .
to any newborn
according to biologists is

Socialldeprivation
alfiers nelirobiological sysiems:

1986).  Several reponts indicate that social deprivation may also alter|
netrobiological systemis (Stuble and Riesen, 1978, Kraenwr ef ol
1964).  This pathology persists o adulthood and cannot be cured,|
although re-socialisation with companions may decrease the frequencies of
abnonmal pattems.  Long-term effects may differ according o species;|

This pathology ... cannot be cured ...

At birth the human infant is the
least neurologically mature
primate of all, and the most

reliant on physiological
regulation by the caregi
the longest period of ti

from McKenna

Protest - despair

©

@ isjalso called

HYPERARGUSAL -
DISSOCIATION

SEPARATION  is
LTEE
THREATMENING

(WRONG PLACE)

HYPERAROUSAL - (schore 2001)
hypermetabolic staie

sympaihetic sysiemactivated,

increasing =R BRISone Vigilance)

disitresslisiexpressed firsiin
cryingl ... then
screaming, then
“fear-terror”

19



DISSOCIATION (schorei2001)
hypometabolic staite

|atier forming parasympaihietic,
State ol conservarion-witndrawalr:

i which individual
disengages}titie brain
“fo conserve energies” ..
“foster survival by the risky
posture of feigning death”.

Schore

Crittical period concept

“Brain islexquisitiely. suscepitible
fio)adverse fachors:”
aii particular fimes or stages

Contemporary nelrosciefice!

“social stressorsiare
far more defirimential
than nonsoeciallaversive stimulir
“infantis immafure brain
exquisitiely vulnerable torearly
adverse experiences, including
adverse social experiences.”

HYPERAROUSAL=
DISSOCIATION (Schore 2001)

“ih fhisisiatieboiih sympaiihietic
and parasympathetic cofmponents
arelyperactivateds . Creating

. chaoitic biochemicaltalterations

.. @ foxic neurochemistry in the
developing brain

Schore
Critical period|:

“Earlyinterpersonal evenis

positively and neqatively;
impactifhe

structural” organisaiion
of the brain.”

HYPERAROGUSAL-
DISSOCIATION (Schore 2001)

“earlyladverse experiences resulifinian
increased sensiitivity 5o fie efi:ecisior:
stressiateriinife, and renderian
individual vulherable fo siiress relatied
psychiatric disorders.”

HYPERARGUSAL -
DISSOCIATION (schore 2001)

Hinihe developing brain,
siatiestorganizerielrallsysiernis)

resulfing in'endiring fraits.”

CELLS THAT FIRE, WIRE

Contiemporary nelrosciencess:

currently exploring early/beginnings
of adulti brain pathiology: ...

> dliierationsiin herfunclional

organisationiof the himan brain::

... correlated withithe absence
of early learning experiences.

SEPARATIONI IS HARMEUL

“Origins of: many:behavieural
deviationsiare unknown! -
childineglect; allise)
abnonmallshyness,
attention deficiencies,
hyperactivity, colic,
sleep disorders etc,
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SEPARATION IS HARMEUL

“Origins ofi many: behavioural
deviatiens areiunknewn: ...

... Can seme: he'traced ack to
Viplations eiian Innate agenda?™

(Kjellmer and Winberg 1994).

Schore /' Bergman

“developmentiall psychoneurobiological model”

Poorz adulimentalhealtih > firom
Poor infanit mentalthealtih > from
Poor!rightt braih regulation = from
POOR AT TACHMENT = from
lack of skin-to-skin contact = from

SEPARATION

HYPERARGUSALL=
DISSOCIATION (schore 2001)

“in this state bothisympathetic
and parasympathetiic cofmponents
arehyperactivated:. Creating

.. chaoific biochemicalfalterations

... a toxic neurochemistry in the
developing brain

SEPARATION IS HARMFEUL

“Eanly’ separation) can| preduce major
shifits in} stsceptibility/to
stiiess-induced pathology (Hofer1994)

(Maladaptive pathways'have formed...

= CURRENT
ROUTINE !l

SEPARATLGNN!!

THE "PRIMARY
VIOLATION"
.. the very
worst thing .. , .
to any newborn
according to biologists is

SEPARATION IS HARMEUL

“Early’separation cani produce major
shilits in stuseeptibility to
striess-induced patholegy (Hofer19924)

Syndrome X BARKERHYPOTIHESIS

Ohesity,
Diabetes
Hypertension

aésxpyar'cx‘res - causes

: - 7
o S

Motther and ofifspringlivelinia
biological state that has much;in
common witih addiction. Whenitihey.
are parted tihe infani does not just
fissiitisioiher i experiericesia
physical and psychological wiih=
drawal from a hosii of hier sensory
stimull, not unlike the plight of'a
heroin addict who goes cold turkey.
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Separationitioleranee
in mammals is
measurediin minuies

MATERNAL DEPENDENCE

Separation tolerance
IMEHUMANSHE

NOTr measured

AT
s o
RN MRS

P Chn & Am 24 oty 3970

Basic outline of the cascade model

The cascade model i bailt on five fupdamental prenise. First, esposurne

MATERNAL DEPENDENCE

—>DEPRIVATION

0 10 20 30 40w 1y3 57 9 13 23 53
Birth Puberty

QUOTED PHRASE NOT FOUND

Developing Early ,
Brain (1) = Stress (2), TEICHER S
Newrog Feuoralcea Sralean EARLY STRESS
P CASCADE MODEL

F n

Sensitivity (3)—/”>

i Enduring (4)
b €S
Pi ; \

Neuropsychiatric
Resilience vulnerabilities (5)

Stimulation

MENTAL HEALTH

MATERNAL DEPENDENCE

->DEPRIVATION

0 10 20 30 40w 1y3 57 9 1
Birth Puber
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MATERNAL DEPENDENCE

>

(Meaney)

0 10 20 30 40w 1y 3 7 13 23 53
Birth Puberty

Yolngest preterin neonates
undergo) 750, procedures
dlringtheirhoespiial sfay,

lessithan 1072 gefiopiates)

Growing evidence shows that early
pain experiences in newborn infants
may have long-term consequences ...
... only minimally monitored

THE CURRENT
"BELIEF SYSTEM"

MOTHERS & BABIES

Pablribed ia Sl e o i
Pain, 200 Febasaary . 11307} 05300

Neonatal procedural pain exposure predicts lower cortisol and
behavioral reactivity in preterm Infanis in the NICU

Bt B Gruna 110" Lima Mottt 19, David W, Haley ®, Ties Ctwrianger® 9. Joanne
Wainbarg!

T Aomas Sotmancl ¥ Michssd F. Wiifieid ¥, Collean Fagersi!, med Wayna
Yo'

o prolonigediandirepeaiied neshatal
siiressy... andlpainiexposires. .. may;
alterselif=regulation i multiple
systems ...

... changes may underlie long term

...difficulties in this population.

Conclusion

Physiologic studies in animals indicate that very early
pain experiences may have more than immediate con-
sequences in infancy. Ongoing lowered pain thresholds

in the injured area indicate that changes occur in the
still-developing spinal cord. Early stress may lead to

a reduced immune system response, resulting in conse-
quences such as delayed wound healing and potentially
an increased susceptibility to infection. Increased pain
sensitivity, decreased immune system functioning, in-
creased avoidance behavior and _social hypervigilance
are all possible outcomes of untreated pain in early
infancy.

MATERNAL-TNEANT

SEPARATIION
= ABUSE

D Prvchobeal 007 March_ 333) 150-160.

Maternal Stress and Behavior Medulate Relationships between
Neonatal Stross, Attention, and Basal Cortiscl at 8 Months in
Proterm Infants

[Mai Thansh Tu Fsth E Geusan
chuani F ¥

MATERNAL DEPENDENCE

NEWBORN: MATERNAL ABSENCE
= MOST SEVERE
& EARLIEST STRESS

TEICHER'S l

POOR
QUALITY
SURVIVAL

SEPARATION

THE TINNATE AGENDA
OF MOTHER
AND NEWBORN




0

MATERNAL DEPENDENCE

10

—>DEPRIVATION

13 23 58S

20 30 40w 1ly 3
Puberty

Birth

SAFE ? > YES

L)

|

-

SAFE ? > NO

THE PLACE MODEL

There are only these two
habitat choices available

THE PLACE MODEL

MATERNAL DEPENDENCE

|

AM I SAFE HERE ??

« Nurturing and respensive interactionsbuild

healthy brainiarchitecturethatprovidesiarstrony

foundation for later learning, behavior, health.

- ) )

L) = L)

« When protective relationships are not provided,

persistent stress results in elevated cortisol
levels that disrupt brain architecture by
impairing cell growth and interf g with the
formation of healthy neural circuits.
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mothers from

babies ??
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