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BIOLOGICAL ORIGINS

2000 million years 4.6 billion years - earth forms:
230 million years DINOSAURS
Lo 200 millioniyears - MAMMALS

50 million yeans - PRIMATES,
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6 million years - HOMINIDS

1 million years - Homo spp

Female duck=billediplaiypus

= Tncubaties eggs
safely insidea
grass=linediburrow;

e Sealed upwiith
SHheir mother,
haitchlings feed'on
milk dripping from:
hairs surrounding a
teatless milk-
producing gland

- (J McKenna)

Under ACCME guidelines:
2 Iiaveaiinancialaiilianenpviti
ANVIEDASISHEARETSIBUTEA
P)F VIyAWiITENmarikets educatonalimaternals
andlshirts related toithe talk content:
Kangaroo Mother Care Promotions

BIOLOGICAL ORIGINS

210 mya - MILK first appears
MORGANUCODONTIDS
1000 million years
200imya -~ MONOTREMES
- MARSUPTALS
175 mya -~ PROTOPLACENTALS

TIME SCALE

100 milli

125 mya - PLACENTAL
(Gondwanaisplit)

LOGARITHM

65 mya - Dinosaurs extinct
60 mya - Mammals diversify

50 mya - PRIMATES

200 mya -
MARSUPTALS ( Kangaroo, wombai)
Tnvented| the INGPPLE
(glands; concentirated)
2iimmunologicallsolufion =
expell fefius early:...
Fetuslis exceptionally immature !
Fetus is' exceptionally competent: Il
but depends: on nipple and pouch.

The social science fhai: stiudies
the origins and social relationships
oft human beihgs.

EVOLUNIEOIN

OR INMELLIGENTT DESTGIN

210 mya -~ MILK first appears
MORGANUCODONTIDS
(LittHle knowni= long extinct),

200 myai=
MONGHREMESH(CECHIdnT, platypus)
Milkfirom modified sweat:glands
Newborn| requires some
maturity to lap milk !




- —af
(Marsupials: front feet o get to pouch,
restricts opportunity to diversify.)

175 mya - PROTOPLACENTALS
Immunological challenge overcome

40 million years -
PRIMATES

INewborn apes have:
\ a powerful grasp

reflex; due o)

quadrupedallgait.

They are
“carry feeders"
And they feed
“continuously”

175 mya - PROTOPLACENTALS

Immunologicall challenge overcome

125 myai= PLACENTAL (Eomaia = dawn mother)

Placentalallows*force-feeding”

GAIN = morres matiire young

GAIN = greater diversity (fore-arms)
RISK = greater energy investment

EVOLUTIONARY DEVE[LORMENIF OF MAN
PRIMATIE stage)
BIPEDALISV — hiominid
TOOL USE - Homo spp
ENCEPHALISATION — Homo,
AGRICULTURAL revoluf
INDUSTRIAL revolution
TECHNOLOGY ....

BIOLOGICAL ORIGINS

210 mya - MILK first appears
MORGANUCODONTIDS

1000 million years

200 mya -~ MONOTREMES
- MARSUPTALS
175 mya -~ PROTOPLACENTALS

100 million y;

* 125 mya - PLACENTAL
(Gondwana split)

10 million years
65 mya - Dinosaurs extinct
il 60'mya - Mammals diversify

50 mya - PRIMATES

Mammalian catelpatienns

Dif-ferenttmammalsthaye
evolved diifferent
newborn care patteris
dependinglon their
cirucmstances

\

EVOLUTIONARY DEVEILOPMEN OF MAN
ERIMATE Staug]
BIPEDALISIVII= hiominid
TOOL USE - Homo spp.
ENCEPHALISATION - Homo sapiens,
AGRICULTURAL revolution
INDUSTRIAL revolution
TECHN GiYAm

advanc




BIPEDALISN
NARROWI
PELVIS

BIPEDALISM &
NARROWER
PELVIS

BIPEDAL
NARROV
PELVIS

tihe braihsize
started increasing
5 e How! isthe bigger:
INCREASED iccfhlizetfion INCREASED head qoin ‘rc?gbe INCREASED
BRAIN SIZE BRAIN SIZE going BRAIN SIZE
born out of' the
smaller pelvis 22

LANGUAGE

&
LANGUAGE

About:one million \
years ago, Too; USE TOOL USE

- SOLUTION: “the birth of ; Ry S
NARROWER exceedingly neurelogically; “obsfetical
TN immetureNnfants o whom Dilzme
therma ety eiraiiigremwin
willfeceurpoestnatally and

EXCEEDINGLY nOt in

TOOL USE

FlumantEetaliEead
Size Exceeds;
Ouflet Dimensions)
Wiih Ernergerice of:

LANGUAGE

“THE EVOLUTIONARY COMPR

Bipedalism and encephalisation

NEWBORN 2

IMMATURE

OMISE” BIRTH
(McKenna et al 1993)

In all mammals),
brain grows in
utero until it
reaches 80% of:
full adult size
... then| BIRTH

.. thenithe brain
nows the last;
20% to final

full’ adult size,

(McKenna 1993)

Homo sapiens

= HUMAN
als0 has/a brain
that grows along|
this pattern ...

.. tine braih
reaches 8017
of final size
at the age of
21 months

Blpedalism.

* (from J McKenna)

Actual birth
takes place at:
9imonths: ..

. which makes|
the human birth
onelyedr 100, Soon:

EXCEEDINGLY
TMMATURE




Humans

essentially
complete
gestation
OUTSIDHE
THE WOME,

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

Oxygenation| (+))
CHEST MOTHER'S MILK. | \Waprmth py

(BREAST)! INutrition |+
Protection | ++

In the NEWBORNS HABITAT, the mother's breast
delivers all the basic biologicall needs'fo the fetus.

Skin-to-skin contact,
and breastfeeding
i5i the means;whereby,
The immature infant
CONTINUES TTS
GESTATION.

newborn has
12 mofins
of gestation

Human milk is the means
whereby the immature infant
CONTINUES IT'S GESTATION.

Oxygenation | +++
UMERUS| UMBILICAL CORD: |Warmth

Nutrition

Protection

Oxygenation
CHEST MOTHER'S MILK Warmth
(BREAST) Nutrition
Protection

What if the
gestation
required is
14 imoiins
rather than
12 months?

The placentavia the umbilicalicord
is the means)whereby the fetus
CONTINUES IS GESTATION.

Oxygenation| *++
UMERUS UMBLLICAL CORD: |\Warmth =

Nutrition s

Protection | *+*

In the UTERINE HABITAT, the umbilical cord
delivers all the basic biological needsito the fetus.

THE CORRECT
HABITAT 1s

MATERNAL-INFANT
SKIN-TO-SKIN
CONTACT

If skin-to-skin'contac
isi essential for the
tihe immatiure newborn,

LSHE MORE 22
OR LESS 22
essential for
the premature newborn 2?




Skin-to-skin
contact is

ESSENTIAL
if premature

THE CORRECT

HABITAT

IS EVEN MORE
ESSENTIAL IN

PREMATURITY

Skin-to-skin contact,
and| breastfieeding
isi e means whereby
the immaiture infanit
CONTINUES ITS
GESTATION.

Survival

Skin-to-skin contiact,
and' breastifeeding
s/ the means whereby
the infant
CONTINUES TTS
GESTATION.

“EEA"
Envirenment oif
EVeluiionary
Adapitedness




“Environment*

isthe usual placerand
confexir fior which e
genesthaveradjusied

“Environment
canibe
BENIGN
MALEVOLENHy
UNSUITABLE

opfimal development or outcome

ideal benign

“Evolliienary”
genesiare coded o
respond' or express
at specific times

GENES HAVE A CERTATN
EXPECTIATIONI OF TiHE
ENVIRONMENT. “TDEAL"

NEHTSTEXPECTATLON MANICHES
THE OPITMAL DEVELOPMENT:
OF TIHHE INDIVIDUAL

AND THE SURVIVAL OF SPECIES.

The further the reality

is from fhe ideal”, he more
RESILTENCE ISIRE@QUIRED:;
Mihererarellimiis o resiliences:.

when exceeded = conseqliences:!

“Adaptiednesst
hiliergenesihaverceriain
“resilience=and abilify
ToradjlusiTorchianges

optimal development or outcome

ideal benign malevolent: unsuitable

optimal development or outcome

ideal benign malevolent:




ALLOSTATIC
LOAD

optimal development or outcome
RESILIENCE
EEA border

optimal development or outcome
optimal development or outcome

ideal benign malevolent unsuitable ideal benign malevolent: unsuitable ideal benign malevolent: unsuitable

AN EVOLUTIONARY. Adaptiive Changes 1o1siitess
ALLOSTATIC PERSPECTIVE BRATN CHANGES CONSEQUENCE

AMYGDALA changes >fight-flight: response.

LOAD + Early Sivess produces dlrararions i limbichirritability. Sagaressive defierices

braih function and' disrupis normal
brajn developmetii: HIPPOCAMPUS Sdissociation defente,

= e developitig brainicopes;adapifively,

to early stress. e HEMTSREERE

dimrnished maturaiion  =augmenied anger
- Developmental neurobiology of childhood stress and frauma, Martin lessiREEinegration Zimorz aggression
H Teicher et al, Psychiatr Clin N Am 25 (2002) 397-426. . D -
obiology of Child Abuse, Martin H Vermal development >limbic irritability,
March 2002 54-61. . B
fareh ° (CEREBELLUM) >maintains hyperarousal
->sympathetic activation
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ideal benign malevolent unsuitable

Adaptive Changesfoisiress In a malevolent world®
HORMONE CHANGES _ CONSEQUENCE

Early stress produces a life-long: Zmportant fior survival and
reproductive success; o
VASOPRESSTIN increase.
= Enhanced sexuallarousal s Marnitania siateoiaviailanceiand
OXYTOCIN|reduction s{ispiciolistiess toldetieciidanger:

> Diminished|sexual fulfillment: o . . .
- Deficient: commitment: to alsingle partiner:  Mobilize an Intiense Tight=flight fighi=fliah:

G . response.
= PrOmlSCUlT : . - Re p-r essively t hallenge ideal benign malevolent: unsuitable
Reproductive success in fimes of danger 'GC cleleld : L - o criallzag PRIORITY: AGGRESSION
without hesitation. and RAPID REPRODUCTION

EEA bordef

optimal development or outcome




*Evolutionary”

fhe genes ensure
speciesisurvivaliin
malevelenceriian
alternativerprogram

ent 1991; Vol 62(4): 70

optimal development or outcome

ideal benign malevolent unsuitable

BENIGN P aren b B Errees 2 TELCHER'S

Yoo fat, ke R EnE
CASCADE MODEL
2

Sensitivity (3)mmmmp ERPR

Stimulation
Neuropsychiatric
Resilience vulnerabilities (5)

MENTAL HEALTH

MALEVOLENT

Population RESTLTENCEY EEAboUNdaAries

ﬂ
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Population RESTICHEINCE:
EEA boundaries

Environmental
provocations: V9

Environmental
provocations:

EXPECTED=> >ACTUAL EXPECTED-> >ACTUAL

THRESHOLD
VARTIABILITY

_/THRESHOLD
VARTABILTTY

RESILIENCE RESILIENCE

THE PLACE MODEL

Population RESTETENCE?
EEA boundaries
Gaussian curve

ENVIRONMENTAL
STRESS
RESILIENCE

Individual EEA border

Population RESTLTENCEY EEA boundaries

Environmental

S350
provocations: 5\)566’1

EXPECTED> >ACTUAL

THRESHOLD
VARTIABILITY

RESILIENCE




Population RESTLTENCESEEALOUNAGRIES

Environmental eIV
provocations: 5\)565?‘\'

EXPECTED- SACTUAL \

THRESHOLD
VARIABILITY

RESILIENCE

Caesarean section) social reasons

USA > 1998 10 2001
Biliihs 51762 037
Deafifis 1180y (neonaial)
adjuisiied for low risk
and' for'sociodemographic
Neonatal mortality rate 2.14
(without adjustments 6.99)

Neonatiall Mortal ity Raie (INMR)

All'moithers Multiip

NVD,  C/S: Risk Risk
Early/NMR" 0,33 1.07 3.2 4.5
Latie/INMR 0,29 069 2.4 29
Posf NMR 144° 180 1.3 1.4

Hypoxia 2.2 147 6.7

“Differential widespread”

Effects off EEA violationss
dependion
tihe geneitself
Thesiminglofexpression
therresilience
tihe conttiex; (exti support)
the availableraliernatives

Neonaital Mortality: Rafe (INMR)

Alllmoithers

NVD:  C/S) Risk
Early/NMR" 0,33 1.07 3i2
Laite, NMR 029 099 24
Posi-NMR 144 1,800 13

Neonatiall Moritiality Raiie (INMR)

All moithers Muliiip
NVD  C/S Risk Risk
Hypoxial 272 478 6.7

Respiratory distress:
C/'S without labour
C/S after labour
Normal vaginal

Infant and Neonatal Mortality for Primary Cesarean
and Vaginal Births to Women with "No Indicated
Risk,” United States, 1998-2001 Birth Cohorts

Mian . M Bieman, PR, Eugere Docerca, PREL Fay Menacia, EXPHL CI00,
Michac H, My, ME.

ARSTMAG TS Rack gk T o miag o st s b b by e i
Rt g o o o, v s oo b e i o o

e oo s . ek g bl o st ol (AT ks’

s probabiinas s # o of dinary stk vl sk rephic s bl ik
s Hrate [
pri e

Comhatena £
b f pmry o bt 4 i et sty AT 1.1 b 3305

Neonatal Mortality Raie (INMR)

Alll moithers Multip

NVD  C/S Risk Risk
Early/NMR™ 038 1.07 3i2 4.5
LaterNMRI 0;200 069 2}4; 29
Post:NMR 1441801 1.3 14

Population RESTLTENCEY EEA boundaries

Environmental BV
provocations: UQCE"T

S\
EXPECTED >ACTUAL \

\
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THRESHOLD RESILIENCE

VARTIABILITY




Population RESTLTENCESEEALOUNAGRIES

Environmental X_el\jﬂ

provocations: SCEP‘\’

EXPECTED- SACTUAL \
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_//: e

THRESHOLD RESILIENCE
VARIABILITY

“biologjically,platsileNmECHARISH

e Gazette
April 09, 1998

children Need! Touching and
Atitention, Harvard|Researchersisay

Miheiresulis Commonsiand Willer said)
iSla nation finai deesn i likercariig
for ifisiowni childrzen)

a violent-nation marked by loose,
nonphysical relationships.

http

Population RESTLIENCES EEALOUNEaArEs

Environmental eIV
provocations: 6\)566’1

EXPECTED- SACTUAL \

L ___, SUSCEPTIBILITY X 50
_//
THRESHOLD
VARTABILITY

RESILIENCE

"Society reaps what it sows in the
way that infants and children are
treated. Efforts fo reduce
exposure to stress and abuse

in early life may have far-reaching
impacts on medical and psychiatric
health and may reduce aggression,
suspicion and untoward stress in
future generations."

Martin H Teicher

A Neurobehavioural
Approach to
Breastfeeding
D NilsiBergman
M:D., MPHL, PhiD:
Cape Town, RSA

www.kangaroomothercare.com

of neonates at risk for neonatal mortality for reasons

The increased risk of neonatal mortality associated
with cesarean section in this low intrapartum-risk
group of women_cannot be explained by a simple
review of the causes of death of their infants. Further

research into biologically plausible mechanisms that
ut an infant at higher risk for nconatal mortalit

"Society reaps what it sows in the way
that infants and children are treated.
Efforts to reduce exposure fo stress
and abuse

in early life may have far-reaching
impacts on medical and psychiatric
health and may reduce aggression,
suspicion and untoward stress in future
generations.”

Martin H Teicher

Presentation objjectives

Birth Skin-to-Skin Contact:
Ongoing) SSC
Breasifeedingibehaviour
Breasiifieeding wiring
BREASTFEEDING
Sensory, stimulation
Statie organization:
Sleepicycling

Feeding frequency

Brain nutrition

BRAIN WIRING




Presentationi objectives
—
W o1, Skin-fo-Skin Contact
Ongoing SSC
~— Breasiifieeding behaviour
- Breasifieedingiwiring
BREASTIFEEDING
Sensory stimulation
Siiafe organization
Sleepicycling
Feeding firequency
Brain nutrition
BRAIN WIRING

Presentation objectives

—
~—Bir"rh Skin-to-Skin Contact
Ongoing SSC
p= Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

Schore
Critical period

tEarlylinierpersonal evenis

posiiively and heqatively,
impact; tihe

structural’ organisation
of the brain.”

BT

m—) Breastfeeding) behaviourn
Ssc Breastfeeding WIRING

ON—GQING ——-  BREASTFEEDING

l] I
L ey [SENSORY BRATN
S5 C stimulation nutrition

STATE organization
Feeding frequency | mummmp 8
SLEEP cycling

Animalllitieratiure doesinoiiialk
about mammaliani lactation,
it tialks about: mammalian birith,

Ruimshe birih=and
therelis nolaciation

Wiith a good! biriih,
lactation follows

Diane Weissinger

The first hours after birirareia

CRITICAL PERIOD

mutual e
psycho-physiological
caregivers

Presentation objectives

—
~— Birth Skin-to-Skin Contact
W Ongoing SSC
- Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

R Shore

Crittical period concept

“Wihdows}oiopporitunityin early
lifietwhienialchildisibrainis
exquisitely primed tolreceive:
sensory! inpui inlorder o develop
more advanced neurall systems.”

NEW EVIDENCE

OLD ASSUMPTIONS




Skin-to-skin and breastfeeding (4)

Presentation: objectives In partnership with

—
~\— Birth Skin-to-Skin Contact o
W Ongoing SSC

g Breastfeeding be‘havio_ur_
Breastfeeding wiring
BREASTFEEDING

Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition

BRAIN WIRING

How many motihens
inhisireom have
breasified tiheir babies?

IHow! many moithers
in this room had
babies that breastfed?

The first hoursiaffer biriiarea

CRITICAL PERTOD

muitual (SN
psycho-physiological
caregivers

2FIRST5

SAN BERNARDINO

Used with permission: Ruth Stanhiser, MD

BREASTFEEDING
IS A BEHAVIOUR
OF THE NEWBORN

WHAT IS
BREASTFEEDING ?

< BREASTIEEEDING =
b Avplace; dependents
) f brain-based behaviour

5o of’ the newborn.

BREASTFEEDING
IS A BEHAVIOUR
OF THE NEWBORN

Not the mother !l

Is breastfeeding
IMPORTANT ?

BREASTIFEEDING =

I5imore fhan eatings
primary: purpose is
BRAIN-WIRING !!




The brain is a

Edmond et al, Pediatrics 2006

RirallGhana: (developing world)
LargeVitAirial™ (fiocusion moifhers)

Separate stidy’ (cbserve initiation fime)

10947 babies born in one year
good followup (from larger trial)

Breastfieeding INLITAJLON

Breastfeeding starti > Mortdlity. aOR
before one hour 0.77 1
Between 1 & 24 hrs 1.2

d2

1.
. 25
d3; . 3.
d4 or more) 4.

Exclusive breastfeeding .
predominant: brf . 1.4

SENSORY STIMULATION

EMOTIONAL EXCHANGES

Breastfeeding INLTAJLON

Breastfeeding start: = Mortality aOR

before one hour (08 1
between 1" & 24" hrs 52 1545

Breastfeeding INEITATLON

Breastfeeding start: > Mortadlity aOR
before one hour 1
between 1 & 24 hrs

de
d3
d4 or more

Exclusive breastfeeding
predominant brf
partial breastfeed

Presentation objectives

—
B ot} Skin-to-Skin Contact

Ongoing SSC
‘— Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

Breastifeeding INLIETAJLON

Breastfeeding start: = Mortality aOR
before one hour 0L 77 1
between N 24 hrs 152

de
ds3
d4 or more

THE POTENTIAL ..

of carly initlation of b fing has the patential to make
Mievement of the child survival mill -
atal deaths could be saved if all infants were

¥ astfeeding sarted within the firsa hour, Bre
promotion programs should emplasize carly mibaton a well as exdis
feoding. s has particular relevance for sub-Saharan Africa. where nconatal and
intant m Iy rates are high but most women already exclusively or predomi.
nantly by tleed thelr infants.

227 of deaths could be saved
800 000 deaths prevented

a major comrl




The First Hour
> [ ] <

“Initiation offbreastieeding within the L= hour oft birth:
IS thefirst andimoestvitalisteprtowardsireducing
infant and under=five mortality; By reducing the
overwhelmmgly high neonatal mortality’rate.

“Save ONE million babies — beginning/with one.
action, one hour support and ene message:
beginning breastfeeding within the 15t hour of birth!”

http://worldbreastfeedingweek.org/

Frontal alphal EEG asymmeiy,
= a measure of temperament
(i.e. fraif emottion).

an\index o= potential riskifior
emoiion-related psychopaitiology:

es ) embeds the
ical andlbehaviour:
EEG asymmetn

ng
ed motivational style

Aaron Jones eii al. (2004)
conducted a study of four groups

of mother - infant dyads:

EEG done on baby ai 1 month of age

Iihe firs i groupwas

Deprressed-Boiiflefed

EEG asymmetiny.
correlates as
expected ...

Is breastfeeding
IMPORTANT ?

NOTHING CAN BE
MORE IMPORTANT Il

Frontal alpha EEGIasymtmetiy,

Greater Left-sided EEG asymmetry.
= greater posiftive affiect and
= greater psychological and
= greater physiologjcal resilience

Greater Right-sided EEG asymmeitiry.
= gredter negative affect and
= poorer psychological and
- poorer physiological resilience

Aaron Jones et al. (2004)

Tihe fourigroups were
ot moither = infanii dyads:

Deprressed-Boififiesed
Non-Depressed-Bofitlefied

Depressed-Breastfed
Non-Depressed-Breastfed

NEW EVIDENCE

OLD ASSUMPTIONS

Frontal alpha EEGiasymmetiry.

INow wes know, =
Maternall depression causes attachment
and| dveelopmental problems: in baby:...
just as above ...
what about EEG asymmetry 222

Frontal EEG asymmetry at 1 month

Ln(R) - Ln(L)

Depressed-Breastfed

2 T Breastfeeding is PROTECTIVE




Infant responses during mother-infant play Developin Earl R
atlmonth. F=13.88,P <005 bram (1) W Stress (2) TELCHER'S Infant brain development
= EARLY STRESS
» i CASCADE MODEL OLD PARADIGM
70 o DBI'E' DB 2
60 = 7 Za
50 Sensitivity (3)mmmmp iy )
40 DaDBT DBt consequem’:es

10 — — DBr & 2
0 . . Stimulation
[ ] Neurops!
pos neut neg

Resilience vulnerabil
Dissocial

MENTAL HEALTH

Infant brain development RELATIVE NEURON COUNT FETAL BRATIN DEVELGPMEINN;
100% .

ACTUAL or IDEAL At blr‘Th,.The
human! beihg has
1ore) Synapses
initsibrainhihan
atiany otihier
stage offf life.

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

SYNAPSE DEVELGPMEINNS FIRST COMMANDMENT OF NEURGSCIENCE

Deyvelopmentiis a process Cel IS ThGT

of - pruning some,

andidevelopinglohier synapses i
=icreating) helral pathiways flcr‘e 'I'ogeﬂ’\er',
wire togetiner

0 10 20 30 4ow 1y 3y 13y 50y 80y
28 Birth Puberty (Carla Shatz)




SECOND COMMANDMENTT OF NEURGSCIEINCE

USE T},
OR
LOSE LT

Basic BiologicalliNegd

Presentation: objectives

—
P Birth Skin-fo-Skin Contact
Ongoing SSC
g Breastfeeding behaviour
Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling

The brain is a .

SENSORY ORGAN

SOCIAL ORGAN

Presentation objectives

—
~_ Birth Skin-to-Skin Contact
W Ongoing SSC
~. Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

ABILITIES OF NEWBORN
DEPEND ON THE HABITAT

-

The brain is a

SENSORY ORGAN

SOCIAL ORGAN

Presentation objectives

—
@™ Birth SKin-to-Skin Contact
W Ongoing SSC
‘, Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

SELF ATTACHMENT.

The newborn should NOTF be separatied
Feeding frequency

v 2 ' s ati birth, specially’ if premature Il
rain nutrition | -
ERATINIWIRING 7209 baby (Kalafong Hospital)




Sequence humanmewboernibreastEieeding
Pre-requisite = habitat

hand toimoeuth:

tongue moves

MOULH MOVES

eyelfocusesnipple

crawlsitomnipple

latches toinipple

suckles

(Widstrom et al 1994)

Sleep
.... brain-wiring !l

T humans, mammalst...,
regularisieep s necessary forsurvival:

anlincreased raie o1 anapo)ism
(the synthesis of cell structiures)),
and a decreased rate of catabolism

(the breakdown of cell structures).

Compared to incubator babies,
KMC babies have

less deep sleep (when apnoea occurs)
more quiet sleep  (when growth occurs)
less active sleep  (wastes calories)
more alert periods(promotes bonding)
much less crying (which is harmful)

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

(Michelson et al 1996)

STATE ORGANISATION.

Simplified scale -

STATE ORGANISATION.

The ability to appropriately
control the level of
sleep and arousal.

STATE ORGANISATION.

Simplified scale -

HARD CRYING
CRYING

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY
ACTIVE SLEEP
IRREGULAR SLEEP
QUIET SLEEP
DEEP SLEEP

Simplified scale -
HARD CRYING
CRYING

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY
ACTIVE SLEEP
IRREGULAR SLEEP
QUIET SLEEP
DEEP SLEEP

HARD CRYING
CRYING

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY

ACTIVE SLEEP
IRREGULAR SLEEP
QUIET SLEEP
DEEP SLEEP

L to R shunting, IVH risk
Stressful, wastes calories,

... build up to stress

This is feeding zone!

Time to connect - stimulation
... transition zone

... transition zone

... activity consumes calories

Good sleep - digestion zone
Apnoea zone !!

KMC babies oscillate slowly in safe zones

Incubator T
Simplified scale -

Separated babies oscillate
erratically to danger zones

FUSSING

ACTIVE AWAKE
QUIET AWAKE
ALERT INACTIVE
DROWSY

ACTIVE SLEEP
IRREGULAR SLEEP
QUIET SLEEP

risk
stress

feeding
stimulation

digestion
apnoea
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BREASTFEEDING IS NOT JUST EATING!

The whole
: cycle of
feeding N = =
stimulation feeding and SKIN-TO-SKIN

digesting  cONTACT

mother’s milk

is what is the SHOULD BE
fully the

breastfeeding  CONTINUOUS

digestion programme

Presentation: objectives
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~\- Birth Skin-fo-Skin Contact

W Ongoing SSC
‘— Breastfeeding behaviour
- Breastfeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING

BREASTFEEDING IS NOT JUST EATING!

Simplified scale - The whole
HARD CRYING Cycle of

CRYING B
FUSSING feeding and

ACTIVE AWAKE  feeding digesting
QUIET AWAKE  stimulation mother’s milk

ALERT INACTIVE . =
DROWSY is what is the

ACTIVE SLEEP fully the
IRREGULAR SLEEP i
_ reastfeedin
QUIET SLEEP  digestion b_eas_t eeding
DEEP SLEEP programme

BREASTFEEDING
(=BRAINWIRING)
should be EVERY HOUR

BREASTFEEDING THE PREMATURE

The ABILITY to breastfeed is INNATE.
The physical CAPACITY to breastfeed
may however be

insufficient in prematures.

Full term babies need no help
Premature babies will need help.

ShS

rest-activity cycle
is 60-90 minutes long

(Ludington 2006)

Presentation objectives

—
B ;- Skin-to-Skin Contact

Ongoing SSC

- B Breastfeeding behaviour

Breastfeeding wiring

BREASTFEEDING
Sensory stimulation

State organization

Sleep cycling

Feeding frequency
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BRAIN WIRING

KERSTIN HEDBERG-NY@VISHy:
(Early Human Dev 55 (1999) 247 -264.)

PIBBS

PretermiInfanii Breasitfieeding Behaviour Scale

rooting

areolar grasp

|atch (andifixation) fime
sucking

longest sucking burst
swallowing




KERSTIN HEDBERG-NYQVISIE

PIBBS
Preferm Inf:ant: Breasiifieeding Behaviour Scale

Nuitritive sucking = >5mllswallowed

Full'breastfeeding = exclusive Brf

Gut. hormones.
“Bad guy"’ - SOMATOSTATIN:

(produced by fetus, rise 10-foldiunder stress)

nhibits gasirointiestinal secresion)
nhibistmotiliiys,
redces blood fow To gt
and' absorption,
causes gastric retention,
vomiting, constipation.

DISSOCTATED INFANT

WILL NOT SHOW
FEEDING CUES

KERSTIN HEDBERG-NY@VISH):
(Early Human Dev 55 (1999) 247 -264.)
PIBBS

Preferm Inf:ant: Breasiifieeding Behaviour Scale
EARLTEST OBSERVATION:

(weeks PMA)) 28129130131 32 33134 35136
rooiing 907

grasp 507

latch 95%

sucking 90% Nuiritive

swallow: E

burst s

Full breastfeeding 33w

SOMATOSTATLIN:

inhibitts the good hormones,
contribuies 1o
slow. weighi: gain:
Athighilevels also
inhibitis release of
growth hormone.

BREASTFEEDING THE PREMATURE

Premature babies will need help.

BERLITH PERSSON %
has provided that help ... S

PERSSON’S WHEEL !

Gut_hormones:
(Uvnas-Moberg 1989)

201 dififrerent hormones
workiinheguir=
regllatiedl by tihevagaltnerve.

Each has a specific function.

It takes 3016 60ONMIRLTES

to) lower somatostatin

and oitherisiress hiormones
3 s

Step 1 SKIN-TO-SKIN
Continuous skin contact

The newborn must be in the right
environment for the behaviours that
it is capable of to be expressed. It
requires protection from stress and
provision of warmth.

KMC provides the “maternal nest”

Ideally this should be done on prematures AT BIRTH.
However it can be done later, even with nasogastric tube
providing expressed breast milk in the meantime




Step2and 3 Olfactory

The first steps in sequence
require smell of the nipple

Step4 Taste

This is re-inforcing the smell.
Fullterm seems to skip this!

Step 6  First suckling.

Key step, builds on steps 1 to 5.
Must be awake and alert.
Alert period is maximal at birth,

which may take longer in Step5 Rooting

and lasts 45 - 90 minutes.
the premature,

If missed then, will require feeding,

These are mouth movements
and several hours delay.

and then the smelling of milk. the normal sequence
described in the full-terms.

Babies can identify smells and

tastes from their time in the Here the premature

uterus in the mother’s milk! requires help, with position
and “sipping”
= feeling milk in mouth

Step 6  First suckling. Br‘eastfeeding & suckling Step 7 Latching & swallowing

Premature is too physically

From 16 or 20 weeks gestation, weak to crawl to nipple.

Note difference suckling vs sucking! the fetus is swallowing. but if held to nipple will at
et From 26 or 28 weeks gestation this stage latch on.
D tinct”
myographicaly distine the fetus can SUCKLE Once latched, suckling follows.

For late premature lactation, allow From 36 weeks gestation the SRS EE

suckling to develop in successive fetus is able to SUCK il el e il

alert periods, while feeding by tube. to the back of throat, which
SUCKING and SUCKLING is safely swallowed without any

. interference of breathing
sound same, but VERY different AT

Step 8 First breast milk meal. Step 9 Frequent feeding The wheel
IS not

Steps 1 to 7 and on take place In utero, baby is feeding round

rapidly in the fullterm. Continuously.

They can occur in the first Demand feeding TG

alert period after birth in a is NOT SUITABLE f

premature if allowed to,but or prematures. 5|0V\_/ at

may require a longer period Feeds should be at first

of defined steps in successive most 2 hours apart.

alert periods. For late prem but

lactation, step 8 is the first then

time milk is swallowed Step 10 picks

Enough to feed the baby. Together continuously up speed!




BREASTFEEDING A

PREMATURE
SKIN-TO-SKIN &
& BREASTFEEDING . ggﬁ g gﬁi\ﬂ;ﬁﬂom Babies need to have had a good sleep first.

THEN ADD alert awake They will only have a good sleep if given
STEP4  SMELL continuous skin-to-skin contact.

STEP'5  TASTE Baby should be allowed to get to a state
STEP 6  LATCH

f AWAKE and ALERT by itself.
TECHNOLOGY ALLOW TIME > T

Position baby for eye fo eye contact,
and close the nipple for SMELLING ...

"Feeding cues" are any movements that make
up the global behaviour of breastfeeding.

I tihis ultirasound image, the fiefusiis _ This curled tongue:is
practising hand' fo mouth movements: ! also a feeding cue,
training for breastfeeding behaviour ! prepared for nipple

Baby Stohm made a
“lunge for the nipple

This sudden mouth
movement took place
after 15 minutes

Practising LATCH ...

A




Note the strong
LATCH - the
areola is inside
Stohm's mouth.

Stohm now
needs another
sleep cycle, then she
needs to do it all over ! -

e Emma’s cat :
“Zig-Zag Thomas"

Ziggy
.. is able to

¥ eat and purr
(and breathe)
at
the same time !

| Larynx meets uvula,
Separate
airway & foodway

Whenf ding -

THE NEWBORN

also has a larynx tihat meetisi tihe
uvula, desighed Yo separate fihe
respiratiory iraciiromehe
gasirointestinaliracis

enabling The newborn Yo fieed
andl breathe simultaneously:

- This 34 week conceptional age
baby only- managed three good
suckles before tiring-..- - -

.. but she showed mofher‘ she
was able to breastfeed! |

From “Origins Reconsidered’]

Richard Leakey.

SWALLOWING222;




Meier 1988

BOTTLE AND BREASTFEEDING IN PREMATURE
Prematures babies weighing 1300 and 34/40 PCA,
givenalternating bottle and breastfeeds,

Breast
Takes longer |

‘Suckling Non-nu!ritivF
continuous !

SUCKLING and swallowing well coordinated,
baby's OXYGENATION remains good.

SUCKLING uses the largest:muscle in

the baby's head, making
the smallesismoverment;

SUCKING requireslofisiof finy'and
weakimuscles, making
maximum efifort,

.. also causes hypoxia,
..and is STRESSFUL |

Sucking a pacifier:
whilerfed by nasogasiric tiube:

feed eniersistomach  raser)
somachempitiesfsooner,
somatostatin'levelstlowered:

BONTLEFEEDLING
IS STRESSFUL
and DANGEROUS

Sucking Sucking
burst burst .
] Rest Baseline

po,

Sucking and swallowing uncoordinated, baby:
gets hypoxic, so bad the heart slows.

Bottle feeding requires SUCKING,

which requires completely different

muscles, and does NOT allow co-

ordination between swallowing and

breathing. Bottle feeding causes STRESS in
prematures, and relative post-prandial hypoxaemia.

SUCKLING - in and of itself,
apart from nutrition intake -
has beneficial effects
on both mother and baby.
SENSORY STIMULATION ....

Presentation: objjeciives
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W Ongoing SSC
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Breastfeeding wiring

BREASTFEEDING
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Meier 1988

BOTTLE AND BREASTFEEDING IN PREMATURE
Prematures babies weighing 1300gand 34/40 PCA,
given alternating bottle and breastfeeds.

Sucking Sucking
burst burst >
Rest Baseline

Takes longer

Baseline:

Suckling Non-nutritiy PO,
continuous

Suckling

induces simultaneous endocrine
effectsiin the guf;
of boiit motheriand child

fiiererisialphysiological
SymbIosIs betiweeh e

Breast feeding also has psychic effects;
CCK is produced,
which induces sedation and sleep.

Presentation objjectives

Birth Skin-to-Skin Contact
Ongoing SSC
Breastfeeding behaviour
Breastifeeding wiring
BREASTFEEDING
Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition
BRAIN WIRING




SCHEMA OFH UMANMIELEKS

“TTsnoawhaawe NITROGENICONTENT ..
now. 1- 01- qus us P WHEY ——sTmmunoglobulins NITROGEN IN MILK INPOSTPARTUM DAYS
S

" 90...60%. Birth + lots of wh
' nTO T r'O Ub I e ceee Immunostimulants z,;fm i:mfuilzw -
Enzymes chemicals:
4! milk fat: Tmmunosuppressives
i SAWRaWerkRow
5 ) I I
.l- haT J UST al n .l- so * %ngine / for the immature
’ . o born, has th
Fromi Everybody's: Friend (1874) Glutamine Binactive pzspﬁdis

Nucleotides needed from mom

By Josh BI”IHQS Oligosaccharides

) . > INPN/Iis constant,
CASETN === Bioactive peptides: H 5 various content:

Casein ot needed

ZMOOP®AHZ

NON - PROTEIN NITROGEN CASEINS > BIOACTIVEPEPTIDES NUrdirion <& Prorzarion
unique and essential effects: HUMANMILK _COWMILK ey
Urea conditionally essentiial nutrient : . . . 8%
Taurine  aminoacid requiredineonatal brait, Phosphopepiides absorbing calcium andi zine . WHEY.
: = Opioid pepiides requlatelqasticic 67 7
- 2/23, Kidiizy . andintestinal mofilify)
Gluamine’ = jor sjifess and|sepsis: Milkmucins agains Hallparogenicibacteria
INucleofides £2or off inlry. 3 ecially'qus: Glycoproteins, agaihist specific bacteria
immunological processes Secrefory IgA againsi pathogenic bacteria:
improve cellular immunity: celliadhesion preventihecrotising
Oligosaccharides molecules enterocolitis 25%
bacteria-specific inferactions Lactoferrin growth factor, iron absorption NON-PROTEIN

anﬂ—inflamma‘rory it gnﬂ—mﬂammq’ror_‘y factor NITROGEN 2%
immuno-modulating factor

CASEIN 907

Nutrition & Brotechion Nutrition & Brotechion Nutrition & Protechion

25% 25% 25(s
INON-PROTEIN NON-PROTEIN NON-PROTEIN!
INITROGEN! 27 (2% | NITROGEN! 27 [ 2% | NITROGEN 27 [ 2% |

INONI= PROTEININITROGEN NONI= PROTEININITROGEN NON = PROTELININETROGEN

Tih cows this|is 2 - 4%. Inicows thisiis 2 - 4%.
In humans 20 - 257 In humans 20 - 257

This is a critical component for the baby Il
Over 200 irreplaceable chemicals ...




Nutrition' &t Brotection

HUMAN ==—* COW.
75%

CASEIN - Bioactive
peptides
designed fora
rumen gut:
toxic to the
immature gut

ZMOOPMAHZ

TRIGLYCERIDE

Caso-morphines
sedate for “cache” care

TRIGLYCERIDE
Left  gliycerol,
Right: palmitic acid,
oleic acid, alpha-linolenic acid
Tn phosphoglycerides,
glycerol molecilesame’
twolfiaity acids esterified

Phospholipids;are) /
a major component of all
biological membranes,
Sphingomyelin particularly
concentrated in BRAIN
major part of MYELIN.

Presentation objectives

FATTY ACIDS ARE

\SPECTES SPECIFIC Be sure the wet nurse has plenty of milk ...

—
because iff: sheilacks it she may give the baby. ~— Birth Skin-to-Skin Contact

Dendirificationiand myelinisaion peaks oceur:
at 2land 61 months
is'maximal at'one'year ...

At one year: human milk has less protein,
but MORE TRIGLYCERIDE Il

Presentationobjectives

Birth Skin-to-Skin Contact
— Ongoing SSC
o™ Breastfeeding behaviour

Breastfeeding wiring
BREASTFEEDING

Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition

BRAIN WIRING

milk of: aigoat or sheep or some ofher anitnal,
because the childl.. nourished onianimal milk
does nof-have perfectwiiisilike onefied on

woman'si milkiand always: looks sittpid and
vacani and not rightt-in the head.

14 century Tuscan text

POST - TEST

Georgetiown University, Washingfion D.C.

212/ babies «1500g) prospectively followed:
Infection rate for formulaified 475275
Tnfection rate for humanimilk fed 29,315

Conclusion:

being human milkfed
decreased|tihie odds off infection by 5775,

OR

being cow fed
increased the odds of: infection by 61%."

W Ongoing SSC
‘, Breastfeeding behaviour
- Breastfeeding wiring

BREASTFEEDING

Sensory stimulation
State organization
Sleep cycling
Feeding frequency
Brain nutrition

BRAIN WIRING

POST - TEST .. Example of: paradigm

Conclusion:
~ being human milk fed
decreased fheioddsiof infiection by 5775,
OR
being cow fied
increased fhe oddsiof infection by 6175

The first statement: assumes that
being cow fed is the normal.




POST - TEST .... Example of: paradigm

Conclusion:
* being human milk fed
decreased|fihe odds offinfectiion) by 577"

OR

beitg cow! fied
increased tihie;odds o infection by 617"

The firsi statiement: assumes) that:

beingl cow fed is/the normal.
Would you introduce a hew feed

which increases odds of infection?

A Neurobehaviotiral
Approach to
Breastfeeding

> [ ] <

... CONTINUES ...



