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FETAL BRATN DEVELOPMENI

The neuronsimigrate,
extiend fiheir axons and branches,
andimakersynapses (Gilolsands)
CONNECIINGN0 SEnsery ergans
Morersensations' = more synapses

Brain growth
depends on experiences !

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

. Theinfant s woerldis structured,

compeitent andlorganized,

developingin an'ever ordered,

yet ever more complex and

more flexible field of perception”
(Laughlin)

FETAL BRATN DEVELOPMENI

The first 10 = 14 weeks,
fetal brain growihiis
determined by genes (e DINA)

liherearier)
brain growthiis an active process.

Gestationall age

20w dll sitrtctures completed

23w fetilsiisiaware /- conscious
parallelidevelopmentioiisiructrerd finction

INelirobehaviolriandinelrodevelopmenit
arelinseparable
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 it, or lose It.

SENSORY' STIMULUS

\ synapse store chemical signal

chemical signallsironger:

NHRESHEGLED S
EXEMPIFrom elimination
/ (synapse stabilised)
PATHWAY
(Rima Shore 1997)

R Shore

Critical period conceptt; :

“Windows: o opporiunity inearly
lifewhentarchild'sibrainiis
exquisitely primed tol receive
sensory inpuit in order to develop
more advanced neural systems.”

Neurulation NEURONAL PLASTICITY

NEUROGENESIS
Arborisation

SYNAPTOGENESIS

Mvelination

Programmed cell death
i COMPETITIVE

ELIMINATION
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FETAL BRATNIDEVELGPMEINN}

Developmenit isiaiprocess

oift " pruning’ some,
andidevelopingroiier synapses
=\creating  helral pathways=

These can be good or badi-
depending on type of sensations
and experience of the newborn

NEWBORNI DEVELGPIVIENH

Jlactilerstimulations

Sfacilitae thesiewieiRaliecuyve Inionmaien
ITeMItEN BN O ENTIGLEN

“igle Jelgle)Uzie/ i prlotplei clglel Tnfelt conlsiss
Ol sIgNaISHRreUUCEd By thE aULCROMIC
NENVEUSISYStem Ol ot Parties?:

This s the basis of healthy development!




Schore

In early positnatal life, maintenance
off critical levelsioif tactilelinpui. > is

important forinormal brain maturation.

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

Through such “hiddenmaternal
regulators” he discovered that

a mother precisely confirols every.
elefenii o hertinfanis physioclogy,

oM SIREar raie T oNNs
release ot hormones

from ifis appetitiestio) the
infensity off its activity

(Gallagher 1992)

a kind of invisible hothouse

Myron Hoffer

- therprivatie realm of

sensory stimulation consiructed
by tihe moither andiinfiani-from
numberless exchanges of

subtle clues.
(Gallagher 1992)

Hofer! discovered haiwhas:
seems fo be a single physical
function, such asigroeeming or
nursing), islachually’arkingd oif
umbrellatiai coversistimulito
houchy balance, smell hearing
and vision, eachiwith

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 platform fOI’
Regulation
Emotion subsequent
Control

development of
Arousal . e
Appetite hlghel‘ COgnItlve

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

(Rima Shore 1997)




The neurebehavioural pregramimes
“The mammalian brain is designed to be originate in the  LIMBIC SYSTEM
sculpted into its final configuration by EXpressed through
the effects of early experience” Hyjpoethelanus

(AULeREMIC NERVEUSISysten)
These experiences are embedded RYPOPRYSIS
in the attachment relationship. (Endecrine system, Nermones)
cerebellar connections
(somatic system)

BELAVIOUR
oerence L wramon Jeerronuerioy S/ N\

/// HORMONES NERVES  MUSCLES
o~ - b7
» »

HORMONES  NERVES  MUSCLES
endocrine autonomic NS somatic H O L E BO DY

Alllmammals have set sequence After birth, events are
off behaviours ati bt e

, ... by the neonate

. Allfwith a . .

/ l single purpose : to stimulating the mother!
BREASTFEED (Rosenblatt 1994)

REPRODUCTION

.. MUSCLES




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

(Kjellmer & Winberg 1994)

Sequence human newhorn BrEeast=iecding
Pre-reguisite = habitat

hand tormouth

tONgUEIMeVES

MOULH moeVes

Eye fiocuses nipple

crawils tenipple

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,

hot the mother !!

EXCEPT IN HUMAN ?2??

The first hoursiarterbiriharesd

CRITICAL PERIOD

mutual
psycho-physiological
caregivers

“Habitat = niched=AGALN

EETUS Warmth

Nutrition /o e mortier,
UTERUS e provides.all rieeds:

lamn—r: habitat transition \I
rEqUIres| O I

enation
NEWBORN sy Waﬁn K TEEFTABLIANT

Nutriti o 1He mofhen\
SHion provides,all needs:
Protiection ‘

reguires  OY9eNation e piaprra
——

MATERNAL
INFANT
SKIN-TO-SKIN ' g The newbornis pr‘ogr‘ummed/

to function in a specific
S lrAcT HABITAT , which is




requires| Oxygenation
NEWBORN s /1

Nufrition
MATERNAL Profieciion

INFANT f
SKIN-TO-SKIN
CONTACT BNEASTEEENT)NG

1S the link between HABLIFAN
and the BASIC BIOLOGICAL NEEDS

is the whole PROGRAMME,
Not just the eating !

SOLUTION: “the birth of
exceedingly neurclogically,
IMIMELUEN N SHGIAVAGI)

UHENE GG O e

willfeceuispostnataliyand

AL IR therwoermia.™
(McKenna 1993)

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

Oxygenation %
UNERUSH UMBLLICALL CORD \Warmith =

INUFRIfion S

Proiection s

Oxygenation| (+)

CHEST MOTHER'S MILK | Warmth &
(BREAST) Nutrition e

Protection | **

BIPEDALISM &
NARROWER
PELVIS

&
WANEU/NE=

TOOIL USE \

Howiis fhe bigger
head going folbe
born ouit of the

smaller pelvis 2?2

INCREASED
BRAIN SIZE

Actuallbirth
tiakes place ai:

EXPECTEDN O months; ...
BIRTH

> whichimakes
herhuman biriin

oheryedriioo Seen:

EXCEEDINGLY
IMMATURE

WHY KANGAROO ?

IViarstpialsihave @
POUEH

- WhHICHES
ournipples

... andicaniclose tight
for protection




KANGAROO MOTHER CARE

-Skin-to-skin CALOR warmith
-Breastfeeding LECHE milk
-Protection A love

KMC startied by,

Drs Rey and Martinez,

(1979) Bogota, Colombia.

UNICEF report 1983
“remarkable claims”

KANGAROO MOTHER CARE

Skin-to~skin contiact

Support fo e dyad

The . DEEENCE programshuiis
off the others immediately

DO

HORMONES NERVES  MUSCLES
= PROTEST - DESPAIR

KANGAROO MOTHER CARE

-Skin-te-skin PLACE or HABTTAT:
-Breastfeeding BEHAVIOUR or NICHE
-Protection S(UPPORI T DYAD

ANEGANCO) JNOTHER EARE

A moiiher and baby
DYAD
areaisingle
psychiobielogical
organism

Universal response 1o
separation (wrong habitat):

Projesis = s

. Inense
ACTHIVITY,
Tirying to
find the
habitat ...




Universal respohise o
separation (wrong habitat):

= despalrirespolises...
Wheniseparation
IS prolonged: "

..system shuis down! for
prolonged survival

DISSOCIATION (Seslopz 200000

. later forming, parasympathetic,
staiferof " conservation-withdrawal

ahyporeratelic process, inwhich
Theindividualfpassively disengages
“Jo) conserve energjes: ...
“to foster survival by the risky.
posture of feighing death”.

HYPERARGUSAIL =
DISSOCIATION (schore 2001)

Jniherdevelopitig braih,
sfaties organize nelral sysiems,

resultingiintenduring raiist

HYPERAROUSAL - (Sesiopz 20001

*.. sympaithetic system activatied,
increasing HR), BP ione, vigilance,

distiress isjexpressedias in
cryingthen screaming), d staie oif
“frantic distiress” or “fear-ferror"

hypermetabolic state in the brain®

HYPERAROUSAL -
DISSOCIATION (5chore 2001)

Jhithis state boihisympathetic
andiparasympatnesic components
areiyperaciivated : Creaiing

. chaottiic biochemical alterations

.. a Toxic neurochemistry in the
developing brain

HYPERAROUSAL - (schore 2001)

*... sympathetic system activatied,
increasinagl iHR, BR) tione), vigilance,

distiress isiexpressed as: in
crying|then screarming), d state oif
“frantic distress” or “fear-terror”

hypermetabolic state in the brain®




CRYING IS BAD FOR'BABY Il

“Crying ...
depletes energy: reserves and exygen,
ICIEases Intracranial Pressure;
INCrEasesAvlievleood cotni-and
increases base excess,
Ire-establishes fetal crrculation,
Interferes with the imfant’s ability to
Interact with caregivers.”
Gene Cranston Anderson (1984)

SEPARATION IS HARMEUL

“Origins ofi many behavieural
deviations are unknewn ...

oo Gl SOMENE! triaced hack o
Viplations el aninmnaie agenda?

(Kjellmer and Winberg 1994).

Schore / Bergman

“developmental psychoneurobiological model*
good attachment =
= efficientirighit-brainiregllation =
> infanitmental healiihs
= aduliFmentalfiealihe

Poor adulifmentialthiealtih = calised by

Pooriinfanit mentalfhealith = caused by,

Poor rightt-brainiregulation; = caused by,

POOR ATTACHMENT = caused by

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

CRYING IS BAD FOR'BABY !l

“These efifects place fullterm and

preterm iniiants at greater rskifior
FespIrateRy cIstress,  PREUMGHoNEX,
acuitererr suelincalNptrE=VeRtacUIE:
HEEMeAHIEgE; UNMECESSa/ e alnEn:
10K PSeudesepsis, delayedicrireulatorny
andipsychosocialfadaptation te
extrauterine life.”

Gene Cranston Anderson (1984)

Contemporary nelroscience

currently exploring early beginnings
of aduli brain patihology: ...

. dlterations in the functional

organisation of the human brain...

... correlated 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
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At birth, the human being has
sensory.percepiions
Wither fiiierss=

i experiences allfits
sensationsi maximally.

As!it develops)
i 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 offspringiliverinia
biological state that has much in
common withraddiction. When they.
areparied Shednifanitdoes noitjusi
missiiis mohher; i experiencesia
physical andipsychological S witie
drawallfrom' a hiost oifi hier sensory.
stimuli, noit unlike the plight of'a
heroin addict who goes cold turkey.

(Gallagher 1992)

BUTHID SCORPIGINISIV]

Buthid scorpionism ...
2w IS petenially
dezaly conaiieny
o CAUISES ENTIGSISEVERE P2
pessiklerandimaginaiies::

Biblical writers use “scorpion sting” as a
metaphor to convey the worst kind of pain !!

HYPERAROUSAL -
DISSOCIATION (5chore 2001)

Jhithis state boihisympathetic
andiparasympatnesic components
areiyperaciivated : Creaiing

. chaottiic biochemical alterations

.. a Toxic neurochemistry in the
developing brain

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

IT Is IN DESPAIR ,
DISSOCIATION

IT IS
HARDWIRING PRIMITIVE
DEFENCE PATHWAYS Il
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SEPARANLGNNI!

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

MATERNAL-TNFANT
SEPARANIGOIN

= ABUSE

SEPARATION

TIHE INNATE AGENDA
OF MOTHER
AND NEWBORN
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