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FETAL BRATN DEVELOPMEINH;

Tihe neuronsimigrate,
extend el axonsiand Branches,
and make synapsest  (fliolUsands)
CONNECHingG 0 Sensory organs
More sensationst = more synapses

Brain growth
depends on experiences !

“The perinatal sensorium
IS never in chaos; ...

. theintanits worldis stirucitred,

compeiieniy andlorganized,

developihg ih an ever ordered,

yet ever more complex and

more flexible field of perception”
(Laughlin)

FETAL BRATIN DEVELCOPMENIE

The first 10 - 14 weeks,
fenhal brain growiiiis
defermined by genes (e DINA)

Thereatter,
brain growthiis aniactive process.

Gestational age

20w dll sitructures completied

23 fetilisiisiaware, /- consciolls
parallelidevelopmeniroistiructirer& finction

INeurobehaviour and neurodevelopment
are inseparaple
a single integrated whole.

Porges SW Polyvagal theory.

evolution of autonomic nervous system

primitive unmyelinated vagus
immobilisation behaviours
sympathetic nervous system,
Behaviours for “fight or flight”
myelinated vagus — rapid regulation
cardiac output
engagement / disengagement




FETAL BRAIN DEVELOPMENT

Cells that
fire together,
wire together.
Use 1t, or lose tit.

SENSORY STIMULUS
synapse store chemicallsighal
chemical signallsiizonger

NERESHGLDS:
EXEMPIFfirom elimination
/ (synapse stabilised)
PATHWAY
(Rima Shore 1997)

R Shore

Critical period concepi: :

“Windows: o opportiunity iniearly
liferwhen archild's braih s
exquisttely primed-io receive
sensory. input inforder o develop
more advanced neural systems.”

Neurulation NEURONAL PLASTICITY

NEUROGENESIS
Arborisation

SYNAPTOGENESIS

Mvelination

Programmed cell death
i COMPETITIVE

ELIMINATION

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

FETAL BRATN/ DEVELGOPMENN

Development isiai process
oift"pruning some,

and develepingloftier synapses
= crreating, “heural pathways.

These can be goodior bad -
depending on fype of sensations
and experience of the newborn

NEWBORN DEVELOPMIEN

Jractile stimulations

“facilitate theslowr ol aiicclive mionrmation
iromtheaniant S ONCHnOtheE

Sthel ansuageeitmothcrand niant Consists
Olrsighals producediby the autonomic
nervous systemi ol both parntics:

This 1s the basis of healthy development!




Schore

In early posinatal life, maintenance
off criticalllevels off tiactile inpui. is

important’ for'nermal braiimaturation:

Areas of the amygdala'....
are in a critical period of maturation,
.. in the first two months of life

Through such; “hiddenmaierial
regulators” he discovered that;

a moither precisely contirols every
elementoif ieriniantsiphysiology,

FromuTs Heariirae oS
release 0j- o rMones

from) iis appefite fo the
intensity off its activity

(Gallagher 1992)

a kind of invisible hothouse

Myron lHofer

. the privaite realm) oift

sensory stimulationiconstiructed
by the motiher and infani from
numberless exchanges! off

subtile clues.
(Gallagher 1992)

Hofer discovered fhaiwhas:
seems fo be a single physical
function), such as grooming or
nursing), isiactiually a kind of
umbrellatiaitcoversistimulitot
Touch) balance, smell iearing
and'vision, each witih

a specific effect on the infant.

(Gallagher 1992)

Neuronal Plasticity

“the first three years are decisive”

The cortex retains some plasticity
throughout life ...

But the limbic system
and the midbrain

is fixed after the age
of three years ...




Neuronal Plasticity

“the first three years are decisive”

Attachment 9 plathI'm fOI’
Regulation
Emotion subsequent
Control

development of
Arousal . ..
Appetite higher cognitive

Sleep

functions.

Infant brain development

CRITICAL PERIODS
require
specific stimulations
at specific times

Infant brain development

Negative experiences

(both absence of good ...
and presence of bad)

have long lasting
effects

Infant brain development

Early brain
development is

INTERACTIVE
RAPID
DRAMATIC

Infant brain development

Quality SENSORY
STIMULATION

makes brain able to
think and regulate

Current paradigm versus NEW:

Infant brain development
. Genetically determined EXPERIENCE
. Develops in linear time CRITICAL PERIOD
3. Activity increases w age GREATEST 3 yrs
4. Mother = good context = WIRES BRAIN
5. Deficits correctable later Limbic FIXED at 3y

(Rima Shore 1997)



“The mammalian brain is designed to be
sculpted into its final configuration by
the effects of early experience”

These experiences are embedded
in the attachment relationship.

w@ REPRODUCTION

>
)'(/f '/l

HORMONES NERVES  MUSCLES

endocrine autonomic NS somatic

All mammals have set sequence
of behaviours at: birth

REPRODUCTION
... All with' a
/ l single purpose : to

BREASTFEED

.. MUSCLES

The neurobehavioural programimes

originate in the LIMBIC SYSTEM

Expressed through
hypothalamus

(Autonemic nervous, systemn)
hypophysis

(endocrine system, hormones)
cerebellar connections

(somatic system)

BEHAVIOUR
7~/

HORMONES  NERVES ~ MUSCLES

.

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)

Sequence human newborn breast=iecding
Pre-requisite = habitat

hand' te mouth

LONZUCTIOVES

mouthimoyes

cye ocuses nipple

crawls to nipple

latches to nipple

suckles

(Widstrom et al 1994)

Warming, feeding and
protection behaviours are
intricately, inseparably

linked to the right place.
(Alberts 1994)

= NUTRITION PROGRAMME

In all mammals

the newborn is
responsible for
initiating
breastfeeding,

not the mother !l

EXCEPT IN HUMAN ?2??

The first hoursiaffierbirihiareia
CRITICAL PERIOD

muitual
psycho-physiological
caregivers

“Habitat; = nichel=AGALN

requires Oxygenation |7z /1 pr7 T,
—

FETUS Warmfh noi the morrer,
Nutrition

UTERUS Protection provides.all needs:
lBIRTH: Habjial ransiiior; \I
requires| Ox:

enation
NEWBORN s w«ﬁn e THE HABLTAT;

o o THe mother,
MATERNAL ,T)\lutrrm:n provides.adll needs:
INFANT rotection

SKIN-TO-SKIN @ 1he newborn is programmed I /

CONTACT to function in a specific
HABITAT , which is




requires| Oxygenation
NEWBORN s /051

Nutrition
MATERNAL Protiection

INEANT I
SKIN-TO-SKIN ‘A
CONTACT YUNEASTEEENT)NEG

18| the link betiween HABTIAN
and! the BASIC BIOLOGICAL NEEDS

is the whole PROGRAMME,
Not just the eating !

SOLUTION: “the birth of
exceedmgly neurologically,
maturentants o wiom

fole oo riny o fl el grosyil
willfoccuFposinatally and

not i the womb.”
(McKenna 1993)

Human milk is the means
whereby the immature infant
CONTINUES ITS GESTATION.

Oxygengation| +#++
UTERUS UMBILICAL CORD!  Warmith =

Nutrition B

Protiection | **

Oxygenation| (+)

CHEST MOTHER'S MILK Warmth 7
(BREAST) Nutrition 4t

Protection @ ++

BIPEDALISM &
NARROWER
PELVIS

&
LANGUAGE

TOOL USE \

e Howlisitihie bigger:

B head going felbe
born ouit of the
smaller pelvis 2?

Actual birth
takes place af

EXPECIED | 9imonths .
BIRTH

.. which makes
the human birth
GNe)Yedr oo Seon:

EXCEEDINGLY
IMMATURE

WHY KANGAROO ?

Marsupials have a
POUCH

oo Whichias
fournipples

... and cani close tight
for protection




KANGAROO MOTHER CART

-Skin-to-skin CALOR warmih
-Breasticeding LECHE milk
“Protection ANe) love

KMC staried by

Drs Rey and Marfinez,

(1979) Bogoita, Colombia:

UNICEF report 1983
“remarkable claims”

KANGAROO MOTHER CARE

Skin-to-skin contiact

Suppori fo the dyad

The . DEFENCE programyshuiis
off the others immediately

CDOOTC

HORMONES NERVES  MUSCLES
= PROTEST - DESPAIR

KANGAROO MOTHER CARE

-Skin-to-skin PLACE or HABITAT
-Breasticeding BEHAVIOUR! or NICHE
“Protection SUPP@RI f0) DYAD

ANGANEE) JNOTHER EANE

A moither and baby
DYAD
are a single
psychobioelegical
organism

Universal response fo
separation (wrong habitat):

Projesit = s
iniiense
dcrivity,
Tirying fio
find the
habitaft ...




Universal response o
separation (wrong habitat):

- despalr Iresponse.....
. When separation
IS prolonged:”

..system shuts down for:
prolonged survival

DISSOCIATION (Seslopz 200)0)

*... later forming, parasympaithetic,
statie o conservarion-witthdrawal®

aypomenaboliciprocess, InWhich
Thenndividualfpassively disengages
10/ conserve energies: ...
“to foster survival by the risky
posture of feighing death”.

HYPERAROUSAL -
DISSOCIATION (schore 2001)

Hinthe developihg braih)
siiatiesierganize nelralsysierms,

resulting in enduring traifs.”

HYPERAROUSAL - (Schorer2001)

" sympatheftic sysitem activated,
increasinag =R BR)fone, vigilance,

distiressiis expressed asiin
cryingthen screaming, alstale oif
“firantic distress” or'“fear-terror"

hypermetabolic state in the brain®

HYPERAROUSAL -
DISSOCIATION (Schore 2001)

“intihis state boithisympathetic
and parasympatietic cormponeniis
are hyperachivated:. Creating

., chaoitic biochemiical altierations

.. @ foxic neurochemistry in the
developing brain

HYPERAROUSAL - (schore 2001)
" sympathetic sysiem activated,
increasing =HR, BR one, vigilance,

distress is expressed as in
cryihg theniscrearing) d siiate oif:
“frantic distress” or fear-terror:

hypermetabolic state in the brain®




CRYING IS BAD FOR BABY !!

“Crying ...

depletes energy reservesiand oxygen,

inecreasesinracranial pressuse;

iecreasesywhiteblopd countiand

increases base excess,

re-establishes fetal circulation,

interferes with the infant’s ability to
interact with caregivers.”

Gene Cranston Anderson (1984)

SEPARATION IS HARMEUL

“Origins of many behaviounal
deviations are unknown. ...

.. canl some be traced backe to
violations/off an innate agenda?"

(Kjellmer and Winberg 1994).

Schore / Bergman

“developmenttal psychoneurobiological model”
good afitiachmeni =
= efficientt righiibrain regulation =
= infanitmenitalihealihrs
= adlliFmentalthiealins

Poor adultsmentalhiealthi = calised by

Pooriinifanit mentalfhealth = calised| by

Poor righit*brain regulation > caused| by,

POOR AT TACHMENT = caused by

lack of skih-to-skin contact= caused by
SEPARATION

CRYING IS BAD FOR BABY !!

“These effects place fullterm and

pretermiintants at greater visk for:
respiratory distresss pneumothoraxs,
acute or subclinical intra=ventrcular
hacmorrhage; unnecessary treatment
for pseudosepsis, delayed circulatory
and psychosocial adaptation to
extrauterine life.”

Gene Cranston Anderson (1984)

Contemporary neurescience

currently exploring early beginnings
of adulit brainipathology: ...

. dlferations in the functional

organisationioff the human brain:...

.. correlatied with the absence
of early learning experiences.

In medical literature —

two conditions uniquely
show hyperstimulation
of both arms of the ANS

NEWBORN
SEPARATION

and

BUTHID
SCORPIONISM

10



At birth, the human being has
Sensory. percepiions
Withine filtierst=

it experiencesiall its
sensationsi maximally.

As! it develops)

i1 learns to "dampen down”

Sensory inputs.

BUTHID SCORPIONISM

Unique - P. transvaalicus cholinergic without
adrenergic - thought impossible!!

P. granulatus P. transvaalicus
sympathetic parasympathetic
(= adrenergic) (= cholinergic)
Pulmonary oedema Fatal syncope

PROTEST DESPAIR
HYPERAROUSAL  DISSOCIATION

Mother and offspringliveiinia
biological state that has much;in
common wiith addiction. Whenithey.
dre partediflie infani does noi jusi
missiits momner; it experiencesia
physicaliandipsychiological S witie
drawal from a hesi oif ier sensory,
stimulii, not- unlike $he plight of a
heroin addict who goes cold' turkey.

(Gallagher 1992)

BUTHID SCORPIONISM

Buthid scorpionism ...
..+ 1S 2 potentially
deadly condition,
Lo calISEs thie mostsevere paim:
possible and imaginable ...

Biblical writers use “scorpion sting’ as a

metaphor to convey the worst kind of pain !!

HYPERAROUSAL -
DISSOCIATION (Schore 2001)

“intihis state boithisympathetic
and parasympatietic cormponeniis
are hyperachivated:. Creating

., chaoitic biochemiical altierations

.. @ foxic neurochemistry in the
developing brain

THE SEPARATED BABY THAT
HAS "SETTLED" IS NOT HAPPY ,

T IS IN DESPAIR
DISSOCIATION

IT IS
HARDWIRING PRIMITIVE
DEFENCE PATHWAYS il
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SEPARANE@INNI

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

MATERNAL-INFANT
SEPARANION

= ABUSE

SEPARATION

TIHE INNATE AGENDA
OF MOTHER
AND NEWBORN

12



