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YOUR BABY'S BRAIN
DEVELOPMENT ..

... requires the
presence of

MOTHER

Your Baby's Brain:
the latest neuroscience

2. What harms your baby's brain

Why babies in hospitals are
separated from mother

Separation and stress
effects on the brain

"For species such as
primates, the mother

IS the environment.”
Sarah Blaffer Hrdy, Mother Nature (1999)

Nothing an infant can or

cannot do makes sense,

except in light of mother's body

WHY
DO WE

BABIES
FROM
MOTHERS ???




Ignaz SEMMELWEISS 1818 - 65

Hungarian obstetrician
1840's - Vienna 30% died
of puerperal fever -
Pushed handwashing,
cleanliness & standards:
Maternal death rate

from 12% to 1% in 2 years

Ostracised by peers,
Died insane

Pierre BUDIN

Friend of Tarniers ..took

Incubators, made centres
for the care of weaklings,
wrote book on subject.

1846 - 1907

Political support ...
France versus Germany

BUDIN was very particular to include
mother, reason for the glass window ...

Martin COUNEY 1860 - 1950

Berlin 1896, success
London 1898, fiasco

to USA: Buffalo >
Omaha 1902-4,

Chicago Fair 1932 2 highest receipts,
Last show New York 1940.

Stephane TARNIER 1828 -97

French obstetrician
Saw a warmed box for
hatching chickens, had
one designed for

"weaklings” ...
... invented incubator

Martin COUNEY 1860 - 1950
Born in Germany

claims he learned
the techniques for
Budin ....

Berlin Exhibition 1896, success !

Martin COUNEY 1860 - 1950

... famous for
“preemie road show".

MONEY MAKING SHOW

PERMANENT pavilion in Dreamland




Dreamland delivered novel and
fantastic diversions of the odd
and unusual ... Catering to the
public's endless fascination with
oddities and freaks

including
Dr. Couney's Baby Incubator
pavilion

Martin COUNEY 1860 - 1950

London World fair 1898, fiasco!

Martin COUNEY 1860 - 1950

Couney succesfully
raised 5000 prems!

BUT -
used wet-nurses,

excluded mothers
(mother got free pass to the shows !)

Mothers were excluded - "germs” ...

Martin COUNEY 1860 - 1950
Born in Germany

claims he learned
the techniques for
Budin ....

Berlin Exhibition 1896, success !
London World fair 1898, fiascol

Martin COUNEY 1860 - 1950

London World fair 1898, fiascol
ALL THE BABIES DIED ...
"MOTHERS TO BLAME"

With the advent of
artificial infant formula,
mother not needed at all !l
Habitat AND niche now synthetic |l

The modern era ....




Sarah Morris Hospital,
Chicago 1923,
others followed -

accepting the
"policy of strict separation”.

= INCUBATORS STABILIZE
MOTHERS ARE DANGEROUS FOR BABIES

INCUBATOR & SEPARATION
= INCUBATORS STABILIZE = ACCIDENT Of HISTORY

What harms your baby's brain What harms your baby's brain

=MATERNAL-INFANT THE
SEPARATION INCUBATOR

HAS NO SCIENTIFIC HAS NO SCIENTIFIC
FOUNDATION. FOUNDATION Il
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Your Baby's Brain:
the latest neuroscience

2. What harms your baby's brain

Separation and stress
effects on the brain
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SAFE

HORMONES ~NERVES ~ MUSCLES
= BREASTFEEDING
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LIFE
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HORMONES NERVES  MUSCLES

The DEFENCE program shuts
off the others immediately

EDOOTC

UNSAFE

HORMONES ~NERVES ~ MUSCLES
= PROTEST - DESPAIR

Universal response to
separation (wrong habitat):

profest - ...

... infense
activity,
trying to
find the
habitat ...




Universal response to
separation (wrong habitat):

- despair response ....
..when separation
is prolonged ...

..system shuts down for
prolonged survival

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

*Strong and prolonged activation of the body’s
stress management systems in the absence of
the buffering protection of adult support.

* Stress responses that could disrupt brain
architecture, but are buffered by supportive
relationships that facilitate adaptive coping.

*Disrupts brain architecture

increasing the risk of
stress-related physical and mental iliness

“structural organisation

"PROTEST" is NOT harmful

to the brain !l!
unless it is prolonged or
repetitive / frequent:

of the brain."

(Ziabreva 2003)
South American

“allostatic load"
Required to develop RESILIENCE

"DESPAIR" does HARM

small rodent

Separation-Induced Receptor Changes in the Hippocampus
and Amygdala of Octodon degus: Influence of
Maternal Vocalizations | The Jourrilof Netsmsciees. Jeese 15, 2003 - EHAZ1 520050
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Separation-Induced Receptor Changes in the Hippocampus
and Amygdala of Octodon degus: Influence of
Maternal Vocalizations | The Sourrilof Netsmscienes. Jeese 15 2000 - KA1 5309 504
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The welfare of non-human primates

used in research

Report of the Scientific Commitiee

on Animal Health and Animal Welfare

Adopted on 17 December 2002
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Report of the Scientific Commiitee

on Animal Health and Animal Welfare

Social deprivation
alters neurobiological systems.
19858),  Seveial repoits nsdicate det social depeivation oy alse alte
newmohiological systens (Stuble and Baeten, 1978, Brasemer of af.
1984), Ties pathology persists o adulthood and cammeot be cured,
althongh re-socinlzation with companions may decrenss the fequencies of
aboormal patterns,  Longsterm. effects may differ accondmg to species:

cannot be cured ...

Separation-Induced Receptor Changes in the Hippocampus
and Amygdala of Octodon degus: Influence of
Maternal Vocalizations | The Sourrilof Netsmscienes. Jeese 15 2000 - KA1 5309 504
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Langeland, 1999; Agid et al., 1999). Maternal/parental separation
is a widely used model to investigate the consequences of parental
loss on the developing brain (McKinney et al., 1971; Suomi and
Harlow, 1975; Suomi, 1991; Blass et al., 1995; Joseph, 1999; Kan-
del, 1999; Albright et al., 2000; Meaney, 2001). Separation-
induced receptor changes and the resulting dysregulation of the
glutamate (Ziabreva et al, 2000), GABA, and monoamine sys-
tems may contribute to the pathophysiology of various clinical
disorders (Krystal et al., 2002) such as post-traumatic stress dis-
arder (Spivak et al,, 2000, attention deficit hyperactivity disorder
(Daly et al., 1999; Andersen and Teicher, 2000; Sadile, 2000),
deEressiou (Sanacora et al., 2002), schizophrenia (Perry et al.,
1984; Benes, 2000; Cotter et al., 2002; Reynolds et al., 2002), and
autism {Dhossche et al., 2002).

Report of the Scientific Commiitee

on Animal Health and Animal Welfare
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According w0 the guidelines of the IPS (1993 abl voug individuak
shonkd 1ot be separnted from thew mothers al i ewly age (e, Jess than 6

months),  They should renom m cootect for one yer to 18 soonths m
monkeys like macaques, baboons snd capuchmes,  The gadelmes of the
Provee Vacense Evaluation Network also smte that mfots slould pof be
wensel befors 6 gontls msd reconumnend \Ei.ﬁﬂmﬂ.m al 12 montls ald
{Poole and Tlsomnas, 1599355,

SEPARATION !l

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

HYPERAROUSAL - (schore 2001)

hypermetabolic state

sympathetic system activated,
increasing HR, BP, tone, vigilance,

distress is expressed first in
crying ... then
screaming, then
“fear-terror”

Maternal
behavior among
primates extends
throughout an
extremely long
infant and

Jjuvenile period,
with prolonged
periods of
physical contact.

from McKenna

(Orangutan)

Protest - despair

@ is also called

HYPERAROUSAL -
DISSOCIATION

DISSOCIATION (Schore 2001)
hypometabolic state

later forming parasympathetic,
state of “conservation-withdrawal”

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




HYPERAROUSAL -
DISSOCIATION (Schore 2001)

“in this state both sympathetic
and parasympathetic components
are hyperactivated ... Creating

... chaotic biochemical alterations

.. a foxic neurochemistry in the
developing brain

"Crying, the highest behavioural state,
is DETRIMENTAL.

It impairs lung functioning,
jeopardizes the closure of the foramen ovale,
increases intra-cranial pressure, and

initiates a cascade of stress reactions".
(Anderson 1996)

NEONATAL CIRCULATION
(from J Lind et al )

Expansion of lungs

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

left ventricle, pressure

CLOSES foramen ovale
Left ventricle pushes blood

to brain and body
Blood returns via both vena cava,
Right heart pumps to LUNGS,
Oxygenated blood to left heart
Left atrial pressure keeps

foramen ovale closed.

PLACENTA

HYPERAROQUSAL -
DISSOCIATION (Schore 2001)

“in the developing brain,

states organize neural systems,

resulting in enduring traits.”

CELLS THAT FIRE, WIRE

FETAL CIRCULATION
(from J Lind et al )

Oxygen rich blood
from placenta,
First through liver,
to inf vena cava,
Divides in heart, through
FORAMEN OVALE
Right flow to brain
Left flow to body, AND
back to placenta




CRYING CIRCULATION
(from J Lind et al )

CRYING INCREASES
right atrial pressure
Foramen ovale OPENS
Venous blood mixes with
oxygenated blood,
Cyanosis results
ALSO: increased pressure
in carotid arteries
increased pressure
in superior vena cava
Choroid plexus unsupported
Intraventricular
haemorrhage

CRYING IS BAD FOR BABY !l

"Crying depletes energy reserves and

oxygenation,

increases intracranial pressure,
white blood count and
base excess,

reestablishes fetal circulation, and

interferes with the infant's ability to
interact appropriately

with caregivers.

Gene Cranston Anderson (1984)

CRYING IS BAD FOR BABY !l

These effects place fullterm and preterm
infants at greater risk for

BABIES

- SHOULD

psychosocial adaptation

NEVER

to extrauterine life." CRY

Gene Cranston Anderson (1984)

What harms your baby’s brain What do we see before SSC?

CRYING
IS HARMFUL
both to shorterm
body regulation,
and to building
emotional trust.

48 hour baseline chaotic patternof p.. N SSC
activity and quiet HR & RR

In SSC:
* Normal cycling
* Non-chaotic pattern




Jacksonian Dissolution

The more threatened the individual,
the more 'primitive’ (or regressed)
becomes the style of

thinking and behaving.

Perry 1995

CHAFTEE 10! DANGCEEDES

ANIMALS

1. Tio the o of vy keoevkedgr th sarvey, while moopeard mre che
warch of seversl people, bhas oot yer hoem poblivhed s such, The dars s
ercotded o chommands of S conds, 2ol | was sbir 5 e mos bt ses ol of
whrm. [ win alus shle oo dewcas oo tmdingy nf riis oy winh fiobs Sl
&end Cluare Ruachic. For yeary, Joien kepa the @ cands m by barn and reoonualls
Erve thein o the arhropoligest Podle Wisvene:

2 klsrhall, Snowr Nwar "Knng Beliedh ond B poalg

0. Nlarehall *Milobke o [igocr ™ B Ara- | eveder o phaae & the wnih ws
e, ~They ok chesr cisldecs m e arms " b e ol phe pol
=, “They ok theer airryrmne childres o thor soms 1 comertod dee wewd
ey brcane. withens horther cvplansmes, o dudnt wem possibd; Jots
chuidomn didnt scrvam, mwd v my o prreence, when feerd wrh L, dhe e
oW YT Ry R [ W— —— T

sl nhe
damprs, sndl prosbably if 1w bipd sorvammed i parrrn weld Ravr trad W

singndy chars. The wornding Came s sy of g0 imere =

Schore
Critical period :

“Early interpersonal events

positively and negatively
impact the

structural organisation
of the brain."

Perry: Responses to threat

REST VIGILANCE FREEZE FLIGHT FIGHT
(Adult Male)
REST VIGILANCE | RESISTANCE DEFIANCE | AGGRESSION
(Male Child) (Crying) Freeze ‘Posturing’
REST AVOIDANCE | COMPLIANCE | DISSOCIATION FAINTING
(Female (Crying) Freeze ‘Numbing’ ‘Mini-
Child) psychosis’
NEOCORTEX | SUBCORTEX LimMBIC MIDBRAIN BRAINSTEM
Subcortex Limbic idbrail i i
ABSTRACT | CONCRETE | ‘EMOTIONAL’ REACTIVE REFLEXIVE
AROUSAL TERROR

g

Rizing Saund Intensity: &n eirinsic
Wrisy Cue Activating the Anrydala

Rl vy sqonds produced peemd scirdly 0 e sepgisls,
ik mi it vend g ardwitp n lenagorietal siloes. kel
o eral Ruicas. e ineparal plara. he resuis mlicn (Rt g
pomipal iieiodly = ae olenermay waiteng of shotleg sdagiter
rmipminey by rocruiting aterdaomal and plysiclegical esneom

anyghala and left cemporal areas. This provides direct evidence
For the warming properties of riing sound intensity. 55 and

Contemporary neuroscience ...

currently exploring early beginnings
of adult brain pathology ...

.. alterations in the functional
organisation of the human brain ...
.. correlated with the absence
of early learning experiences.
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HYPERAROQUSAL -
DISSOCIATION (Schore 2001)

"early adverse experiences result in an
increased sensitivity to the effects of
stress later in life, and render an
individual vulnerable to stress related
psychiatric disorders.”

SENSORY STIMULATION

EMOTIONAL EXCHANGES

The First Idea:

Authors have based their

work partly on study of
AUTISM

Developing Early
Brain (1) L Stress (2)

Sensitivity (3)%

Genetic Enduring (4)
Gender consequences
Timing Attenuated L brain deviopment
Developmental rate Poor R/ L integration
GCR density Irritability limbic system

Poorer function vermis
Stimulation
Neuropsychiatric
Resilience vulnerabilities (B)

Dissociative identity disorder
Depression  Personality disorder

MENTAL HEALTH Substance abuse

Post Traumatic Stress Disorder

TEICHER'S

Neurogenesis Neuronal death, smaller brain
Neural morphology Fewer dendritic spines EARLY STRESS
Synaptogenesis Poorer connections C ASCA DE MODEL
Myelination Fewer glial cells, less myelin

SEPARATION IS HARMFUL

“Origins of many behavioural
deviations are unknown ...

.. can some be traced back to
violations of an

innate agenda?"

PRCHURE
LN AL
AT AMERICA

Pryokisa Cha B 16 0003 T 4

Drevelopmental neurobiclogy
ol childhood stress and trauma

Muriin H. Tacher, MD, PRD*" ",
Susam L. Andersm, PRDF, Ann Poban. PRI,
Carl M. Anderson. FhD" " Carryl P, Muvalia, PR "

What harms your baby's brain

SEPARATION

T
=2  DYS-REGULATES
(short-term)

Long-term
maladaptation &
susceptibility

12



AN EVOLUTIONARY
PERSPECTIVE

« Early stress produces
alterations in brain
function and disrupts
normal brain
development.
* The developing brain copes adaptively to
early stress.

* Prepared for harsh/malevolent environment

Adaptive Changes to stress
HORMONE CHANGES CONSEQUENCE

Early stress produces a life-long :

VASOPRESSIN increase
-  Enhanced sexual arousal

OXYTOCIN reduction
-  Diminished sexual fulfillment
= Deficient commitment to a single partner

> Promiscuity:

Reproductive success in times of danger

"Evolutionary”

the genes ensure
species survival in
malevolence ... an
alternative program

Belsky et al. Child Development 1991; Vol 62(4): 647-670
Childhood Experience, Interpersonal Development, and Reproductive
Strategy: An evolutionary Theory of Socialization.

Adaptive Changes to stress
BRAIN CHANGES CONSEQUENCE
AMYGDALA changes

limbic irritability
HIPPOCAMPUS

Left HEMISPHERE
diminished maturation
less R - L integration

>fight-flight response
aggressive defence.

-dissociation defence.

->augmented anger
->more aggression.

Vermal development
(CEREBELLUM)

>limbic irritability,

->maintains hyperarousal
->sympathetic activation

In a malevolent world...

Important for survival and
reproductive success to:

* Maintain a state of vigilance and
suspiciousness to detect danger.

* Mobilize an intense fight-flight
response.

* React aggressively to challenge
without hesitation.

Schore:

"Infant trauma will interfere with
critical period limbic organisation ..

future capacity to adapt ...
correlated with maladaptive
adult mental health”

13



Schore:

“long term alterations brain function

"risk for developing severe psycho-
pathologies at later stages of life.”

|
SR T frosy st et _lrs ane
Meanatal Handiing Affects Durably Bending and Social
Development

Sewering Harwy ", Mare-Annick Riche d-Fria', Sxivie Tondmem’, Martine Hausssrges'
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Animal model: HORSE HUMAN

Single birth, Single birth,

Early suckling Early suckling

Close mother-infant bond  Close mother-infant bond
Long lactation Long lactation

How to Imprint Train a Newborn Foal

horses

http://www.ehow.com/how_2079951_imprint-train-newborn-foal.html

X

Animal model: HORSE

THE NEWBORN

BRAIN

regulated and
organised
right brain >

Emotional & Social

intelligence

Set sequence of early suckling:
Glances at mother - first standing

Imprint training: HORSE

(start within 10 min)
Stroke whole body,
(before standing)
Spray water
Brush with white towel
Rub with plastic bag
(each continued until
foal was immobile)

Mare in close proximity
Procedure takes 72 min.

- locomotion = suckling

HUMAN: routine care

(start within minutes)
Wipe body with cloth
(before own moving)
Bathe in water
Dry with white towel

(other care, swaddle
until settled )

Mother nearby (or not)
Procedure takes 1- 3 hrs

the first essential
part of efficiently

14


http://www.ehow.com/horses/

Allocation trial experiment
Imprint training: HORSE  Control group: HORSE

(start within 10 min)
Stroke whole body,
(before standing)
Spray water
Brush with white towel
Rub with plastic bag
(each continued until Mare & foal
foal was immobile) undisturbed ....

same care first 10 min
(disinfection umbilicus)

Mare in close proximity

Procedure takes 72 min. BOTH groups:

identical care thereafter

9/10 played
with other foals

Controls (n 10)
Imprinted (n9)

Behaviour 6 _months
(naturalistic in paddock)

2/9 played

with other foals.
All spent more

time close to mare

“only socio-emotional features involved .."

Affiliative behaviours
3 times more common

Controls (n 10)
Imprinted (n9)

Observed at 12 months

Socially withdrawn
Increased aggressiveness

Orderly sequence of events,
suckling within 2 hours

Controls (n 10) Observed BIRTH
Imprinted (n9) behaviours

Orderly sequence of events delayed,
suckling within 3 hours

Also: trembling (5), fast-breathing (7)
abnormal sucking patterns (9)

All "struggled” ... then lay “motionless

with high muscle tone."

Distressed 2 days,
then play with peers

Controls (n 10) Behaviour at WEANING
Imprinted (n9) (7 months)

Distressed 4 days,
No playing observed.

Non-nutritional
suckling on peers.

Secure attachment - positive expectations >
- “social and emotional capacities that promote
social competence”

Imprint training: HORSE = HUMAN: routine care
(start within 10 min) (start within minutes)

Stroke whole body, Wipe body with cloth
(before standing) (before own moving)

Spray water Bathe in water

Brush with white towel Dry with white towel

Rub with plastic bag

(each continued until
foal was immobile)

Mare in close proximity
Procedure takes 72 min.

(other care, swaddle
until settled )

Mother nearby (or not)
Procedure takes 1- 3 hrs

15



HUMAN: routine care Schore:

Wi (start within minutes) "Infant trauma will interfere with
ipe body with cloth

(before own moving) critical period limbic organisation ...
Bathe in water
Dry with white towel

(other care, swaddle
until settled )

Mother nearby (or not :

. Procedure tahes -3 hrs future capacity fo adapt ...
correlated with maladaptive
adult mental health”

What harms your baby's brain What harms your baby's brain

o SEPARATION o SEPARATION
o, DISTURBS ==  DYS-REGULATES
SOCIAL & (short-term)
EMOTIONAL Lona-te
DEVELOPMENT g-verm
maladaptation &

susceptibility

MATERNAL DEPENDENCE

MOTHER (),

DD

is the KEY for

NEURODEVELOPMENT il AM I SAFE HERE 2?
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SAFE ? 2 YES
-

|

-
SAFE ? 2 NO

* Nurturing and responsive interactions build
healthy brain architecture that provides a strong
foundation for later learning, behavior, health.

» When protective relationships are not provided,
persistent stress results in elevated cortisol
levels that disrupt brain architecture by
impairing cell growth and interfering with the
formation of healthy neural circuits.

RESTORING THE
ORIGINAL PARADIGM

The PLACE MODEL

- scientifically derived
- alternative approach

- falsifiable/testable hypothesis

THE PLACE MODEL

* Nurturing and responsive interactions build
healthy brain architecture that provides a strong
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 interfering with the
formation of healthy neural circuits.

Oxygenation

17



Oxygenation

SEPARATION CAUSES
HYPOXTIA, apnoeas
and periodic breathing

SEPARATION LOWERS

MILK PRODUCTION
N MILK PRODUCTION_

Author Parameter SSC _ Control
Schmidt Volume milk/day 640 ml 400 ml
Hurst et al Volume milk w4 851 ml 421 ml

Oxygenation

SEPARATION CAUSES
BRADYCARDIA,
and dysregulates heart

METABOLIC ADAPTATION

SEPARATION CAUSES
HYPOGLYCAEMIA

SSC  Cot
Blood glucose (1hr) 3.17 256
Base excess drop 34 1.8

(Christenson 1992)

KEEP
Us
TOGETHER
SKIN-TO-
SKIN !

MOTHER
is the
Only
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