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* Neuroscience of brain development
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 Why “First one thousand days”?
e TE—TH, ?

 How can we help brain development in this critical
period?
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* Brains are built over time, from the bottom
up.
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e Brain architecture is comprised of billions of
connections between individual neurons
across different areas of the brain.
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Human Brain Development
Neural Connections for Different Functions Develop Sequentially

Language
Sensory Pathways Higher Cognitive Function

(Vision, Hearing)

FIRST YEAR
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Brain development
B 5 2

* The interactions of genes and experience
shape the developing brain.
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How Early Experiences Alter Gene Expression and Shape Development

@EXTERNAL EXPERIENCES
(e.g., stress, nutrition, toxins)
spark signals between neurons

+——(3) GENE REGULATORY PROTEINS
attract or repel enzymes that

NEURAL SIGNALS launch add or remove epigenetic markers

production of gene regulatory
proteins inside cell

(4) EPIGENETIC “MARKERS” control
where and how much protein is made
by a gene, effectively turning a gene
“on” or “off,” thereby shaping how
brains and bodies develop

GENE - a specific
segment of a
DNA strand

DNA strands encircle histones that determine
whether or not the gene is “readable” by the cell

OMOSOME - can pass develvpmental
C paediatrics
\ oA genes to next generation

NEURON (brain cell)




Brain development
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Interaction between genetic factor
and environmental factor of Autism
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« Monozygotic Twins[=]J[J&EHtAE
» Both have Autism Spectrum |
Disorder: as high as 90%

5 2 H EATERE Z2=72290%
» Both have Autism: 70%
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eschwind DH. 2009.
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Brain development-Environment
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 Prenatal ZERI:
- Infection, eg.Cytomegalovirus (CMV) infection
RBlt, eg. EATIRER 7 IR
- Lack of Vitamin D/ Fe
= dEf T ~ $E

- Toxin e.g. Nicotine ,alcohol

w2 Plafeds ]~ HE




Brain development-Environment
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« Postnatalz=%:

- Premature delivery, low birth weight
FEE ~ HAE ARG EE A
- Metal: e.g. Lead and mercury

)& BIA.55(Po)AIZKER (Hg)

- Psychosocial adversity, chronic stress, child abuse
M REEVOEERTT - B

- Iron deficiency/iodine deficiency
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Executive Functions

HATHES]

o Attention E ¥ 77
« Working memory T {EzCIE
 Creativity, mental flexibility

Al ~ EgERY5E M
* Inhibition, self-control f[1&1] ~ B F =]
« Emotional regulation [54& &




Executive Functions
HATHET]

* Children aren’t born with these skills—they
are born with the potential to develop them
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Executive Functions
HATHET]

If children do not get what they need from
their relationships with adults and the
conditions in their environments—or (worse)
iIf those influences are sources of toxic stress
—their skill development can be seriously

delayed or impaired.
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Stress Builds Resilience
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Toxic Stress
. BIERT] .
* Cognitive, emotional, and social capacities

are inextricably intertwined throughout the life
course.

oAl ~ T RCFIE AL BE JIAE B A AR a2
B 431 <
* Toxic stress damages developing brain

architecture, which can lead to lifelong

problems in learning, behaviour, and physical
and mental health.
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Toxic Stress

HIEE S

« Maternal depression and neglect affects
cognitive and executive function development

FEE AR AP RE A8 S8 2 e S AT TLIRERY

wC t thD lp ng Child

éx E‘< PerS|stent Stress Changes Brain Architecture

Prefrontal Cortex and
Hippocampus




Source of toxic stress
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« Maternal depressionjzEgij/{&{IEEE

» Chronic physical/ verbal/ sexual abuse

B RS/ EREMEET
« Domestic violenceZ iE 5 /7

» Chronic neglect£H
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« Bullying B2
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What is the first 1 000 days

R

“ The first 1,000 days of life - the time
spanning roughly between conception and

one’s second birthday -

IS a unique period of

opportunity when the foundations of optimum
health, growth, and neurodevelopment across

the lifespan are estab
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Why the first 1 OOO days’?
RTEEE—TH?

* The first 1,000 days are characterized by rapid
rates of neuronal proliferation (cell numbers),
growth and differentiation (complexity),
myelination and synaptogenesis (connectivity).
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* Every serve and return interaction creates
7/00+neural connection
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1 million:new neural-.connection-every-second-in-the first new years.
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The Brain’s Ability to Change Amount of Effort
in Response to Experiences Such Change Requires

Birth2 4 6 8 10
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Physical health
S R HIERER

* Nutrition=%&

— protein, polyunsaturated fatty acids, iron,

zinc, copper iodine, choline, folate and
V|tam|nsA BOo, and B12
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— Iron deficiency is the most common
nutritional deficiency in the world
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Physical health
B Ra VIR AN

—47% (293 million) of all preschool-aged
children and 42% (56 million) of all
pregnant women are anemic, with
approximately half attributable to iron
deficiency
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Physical health

BRaIER

FIAIL,

— Affects intellectual, executive, or motor
function at age 7-9 years
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— Critical period of iron supplementation :
Pregnancy, neonatal/ mfanc
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The first thousand days — intestinal microbiology
of early life: establishing a symbiosis
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Early life, gut microbiota & immune development
Volume 25, Issue 5, pages 428-438, 5 JUN 2014 DOI: 10.1111/pai.12232 develepmental
http://onlinelibrary.wiley.com/doi/10.1111/pai.12232/full#pail2232-fig-0001 paediatrics
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Establishing the symbiosis
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» Sterile gut in utero: development of
Immune system of the gut mucosa
depends on mother's nutrltlon
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. The initial bacterial colonizers of our
gastrointestinal tract may determine the
composition of our intestinal microbiota

throughout life.
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Establishing the symbiosis
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* Birth: exposure to microbiota depending

on gestatlonal age and mode of deli

ivery
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* Neontatal: breast feeding vs artificial
feed, the presence of allergen in breast

milk
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Establishing the symbiosis
‘\f/\éﬂggﬁ%

 Early-life nutrition, the increase in caesarean
deliveries and the increasing use of
antibiotics may lead to altered growth of the
microbia, immune diseases like allergy,
metabolic diseases like obesity or
cardiovascular diseases and maybe even
brain and behavioural problems.
USRI © IR (T BRI
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Establishing the symbiosis

B IR R

* Nutrition in early life and acquiring the
essential microbes is a critical factor in the

developmental of a healthy immuse system.
21 AR BUE #90Y = 8 R E Y& TR
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Parentlng — the best practlce

The Attachment Theory XM =

Core sensitivity and insecurity

2 DB EAH BT B = 2 B

Understanding the effect of Socio-economical
statust+ &8 (i Y2 2

Reducing toxic stress/ D& 4R 1]




Let’s make the Fairy Tale a reality
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 Video




CIRCLE OF SECURITY

PARENT ATTEMDINMG TO THE CHILD'S NEEDS

Watch over me
Delight in me
Help me

Enjoy with me

Welcome My
Coming To You |

Protect me
Comfort me
Delight in me

Always: be BIGGER, STRONGER, WISER, and KIND.
) ) Whenever possible: follow my child's need.
Organize my feelings Whenever necessary: take charge.

© 1998 Coopar, Hoffman, Marvin, & Powsll
circlecfiecunityarg
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The function of attachment
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* Provide a sense of safe and security

e LR
* Regulates emotion by comforting stress,
creating joy and supporting calm
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. Offer a secure base from which to explore
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Positive effect of secure attachment

ZERHIEZRME
 Facilitating supportive adult-child relationships;

{EAE R A B 52 FHYRE (%

* Building a sense of self-efficacy and perceived
control

1L H BSUHE BRI T A% il BE

* Providing opportunities to strengthen adaptive skills
and self-regulatory capacities

N58 121 fERe IR H BB E Re )

* Mobilizing sources of faith, hope, and cultural
traditions.
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The Development of The Person

EPNDAS

* From all the measurements taken during
the first six years, the strongest predictor
of psychopathology in adolescence (17

1/2) was disorganized attachment
measured at 12 and 18 months of age.
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The Development of The Person
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« Attachment insecurity (12 & 18 months) was
significantly related to behaviour problems in
preschool

/
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* Behaviour problems in pre-school predicted
behaviour problems in the first grade

A
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The Development of The Person
E AR

« Early behaviour problems forecasted and laid
the foundation for academic problems
throughout the school years
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« School achievement was forecast long before
school entry
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The Development of The Person
E AR

 The central outcomes of attachment
security and early supportive care

ZE AR AT B S = IRy 2 S
— Basic sense of social connection
AN MR =

— Positive expections concerning self and others
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Capacity for self regulation
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Exposure to Maternal Depression in Infancy Cause Stress Hormone
Level to Become More Extreme in Adolescence

100%

80%

60%

40%

20%

0%
No Maternal Experienced Maternal
Depression as Infant Depression as Infant

Percentage of Adolescents with Extremely High Cortisol Levels
(Above goth percentile for gender) on 1 or more days out of 10 measured (
d
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Toddler 1Q (Age 3)

Toddler-Parent Therapy Improve Cognitive Dvelopment

110
105
100 —]
95
Depressed, Depressed, Non-depressed
non-treated mothers treated mothers mothers

Mothers with a major depressive disorder were randomly selected to participate in Toddler-
Parent Psychotherapy as a preventive intervention for their children, age 20 months at entry
to program. Children’s scores on Bayley Mental Developmenet index did not differ at age of
entry, but significant differences appeared in I1Q tests given at age 3.
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Teen Competency
= /VAERYRE ]
* Quality of care in early life was significantly

correlated with high school achievement
even when controlled for 1Q
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— Math scores#{E8 458
— Reading scoresfizg 4y




Teen Peer Relationships
/D HHEERR A

* Teens with secure attachment histories were more
competent in peer

AR R E/ DELEFEIR A A EES S R3R
— Skillful in interactionfl 24 57 5+ X5 0N 4 5
— Drew attention in positive ways
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— Effective in negotiating and persuading
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— Guide group discussion#iF 48/ NaH = 5
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What should we do in the first
one thousand days ?
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How to promote brain development
and physical health?

el 3 A S AR 7

« Maternal physical health and mental health
before and during pregnancy

1B S AR 38 S TR A A2 A R AL Lo B EE R
* Pre and postnatal Nutrition , breastfeeding
EAMNER=E @ SHARE
« Safe and supportive chemical, physical, and built
environments which allow a child’s exploration
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How to promote brain development
and physical health?
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* No screen time for children under 2 years of age
WA sk DA 5 B S i T
 Adequate sleep and downtime
7t e HBEAR AT (8 S 5]
 Avoiding toxic stress#t g 54 ER 1]

 Early identification and intervention of
developmental disorders
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How to promote brain development
and physical health?

el i 5% R A S AG R

« Serve and return interaction G g/j[z5{zhttp://
developingchild.harvard.edu/resources/serve-

return-interaction-shapes-brain-circuitry/

» Exercise/ activities that promote executive
function

(e HESNTTRE AV B &)

* Bonding and healthy attachment of caregivers
and babies
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Conclusion
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 Human brain development takes place In
critical stages and the most intensive
development happens in the first 1000 days

of life
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Conclusion
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Early nutrition and micobial exposure affects
lifelong physical health
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Conclusion
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 Early identification and intervention of
developmental condition ensures good
outcome In developmental conditions and

mental health issues
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