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* Executive Functions (N15AALGIUT113) iWunsvinniiivesauasiggls
U3msaanmsauaudnsanullmung (Goal directed behavior) 1w 113
AUIMNNY 219MHY TAAIAUAMNEIAYVDI9IU BBUAUAINDNT nsAnkNUnn
N15U52LIUazUTUUTIN1591197U N15EUGIAUANDITUA! AYINAAKAZNITNTEIN
Tiyjsdiuangafivauauwada litanwanlumudsaslasuinguliiasa Anladnses
nausin livusiunauway (Anderson, 2002; Zelazo, 2004; Miller & Jones,
2009; Diamond, 2013)

* 15119 EF Tuaaunisallwinliquinesdu Waldsulseseu wWaguniinemu wu
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wauluy Weadasinluddlimeyin Wedsiinliiduluaunanavang wanas

annusaddliNadanyindelidAgynivsedeligndeaduiivausuvesdau Tu

USunwiail EF 9relisnusunsanniseinaudnsald (Gilbert & Burgess, 2008)

Habitual behavior (no need EF) —» change of situation (need EF)
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PFC exerts Top-Down regulation of
Attention and behavior
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Cerebellum

Primary Psychiatry 2009; 16 (7)
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(Adele Diamond, 2014)
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Nnnwendussausznauvay EFs
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Manséiugedsla Anlasnsas (Inhibitory control)

Mnﬂsﬁwejumammﬁﬂ (Shift/cognitive flexibility)

Mm‘sﬂ’mqumiuaj (Emotional control)

M arusniildidiaingu (Working memory)

Mnnsansuau §aszideuntssingu (Planning /Organization)

Mnﬂstéﬂﬁaﬂmm@ #2112UNARINNITNTLYINVD9ADY (Self monitoring)

Mansdanisvaslddrudalmduszdeu (Oreanizing of materials)
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* Shift/Cognitive flexibility
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- §U§QﬂQU@umuLaa Yaanuaenla
— fudalailsenuanlufudsasla
— sjefiuviaudise $ade

— aanusanayla

®* Working memory
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> Emotional/Effortful control

(M3AuANeIsual liuiunauweEy
WUENeeY ligavanaguassa)

Planning (n1s219ukw)
Reasoning (nsAawinug)

— . )
Problem solving (nsundesyw)

Self monitoring (mMswaug

LLazazﬁauwamnmsnszﬁwammaﬁ)

(Fluid intelligence)
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(Diamond,2012; 2014; Nora & Volkowa,2011; Goldstien & Volkowa,2011; Crews,2009; Feil,2010)
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INTO ADULTHOOD

The infant brain has many more synapses
than the adult brain. These connections
rapidly increase after birth, then begin a
natural decline as the brain specializes.
Active connections reinforced by experience
stabilize, while weak ones disappear.

THE FIRST YEAR

Ower time a child
acquires increasingly
complex skills.

National Geographic, Jan 2015

GRAPHIC: LAWSON PARKER. SOURCES: CHARLES NELSON, HARVARD MEDICAL SCHOOL; PAT LEVITT, CHILDREN’S
HOSPITAL, LOS ANGELES. SYNAPSE DRAWINGS BASED ON GOLGI STAIN PREPARATIONS (1939-1967) BY J. L. CONEL
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Development of executive function
through life span

Executive Function Skill F"n:-fin:ien::,.-
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Age

http://developingchild.harvard.edu/key concepts/executive_function/
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Standardized performance (z-scores) for each
executive function task as a function of age group
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Front Psychol. 2015 Mar 17;6:285



Prefrontal cortex and delaying
gratification
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“Marshmallow Study”

Prof. Walter Mischel
Stanford University
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14998—15003

| PNAS | September 6, 2011 | vol. 108 | no. 36

Behavioral and neural correlates of delay of

gratification 40 years later

B. J. Casey®’, Leah H. Somerville?, lan H. Gotlib®, Ozlem Ayduk®, Nicholas T. Franklin?, Mary K. Askren9, John Jonides9,
Marc G. Berman?, Nicole L. Wilson®, Theresa Teslovich?, Gary Glover', Vivian Zayas9,

Walter Mischel™', and Yuichi Shoda®"
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Fig. 2. Main effects of the go/nogo task. (A) The right inferior frontal cortex
was associated with correct inhibition of a response (nogo) relative to
making a correct response (go). Left: Activation map depicting right inferior
frontal gyrus activation, thresholded at P < 0.05, whole-brain corrected,
displayed on a representative high-resolution T1-weighted axial image.
Right. Percentage change in MR signal for “go” and “nogo” trials in the
inferior frontal gyrus.
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Happy Mogo Trials

Fig. 4. Low delay ability in early childhood predicts greater recruitment of
ventral striatum when inhibiting responses to positive social cues 40 y later.
Left: Activation map for the three-way interaction of task, emotion, and
delay group depicting ventral striatum activity thresholded at P < 0.05, small
volume corrected, displayed on a representative high-resolution T1-
weighted axial image. Right: Ventral striatal response to happy “nogo” trials
in high and low delayers.

Casey et al, 2011
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EF domains

Inhibit

Shift

Emotional

Control

Working memory

Plan/Organize
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(O’Shaughnessy et al, 2003; Riggs, Blair, & Greenberg, 2003)
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The ways in which EFs are relevant to that aspect of life References
Mental health EFs are impaired in many mental disorders, including:
- Addictons Baler & Volkow 2006
- Artenton deficit hyperacovity (ADHD) Diamond 2005, Lui & Tannock 2007
- Conduct disorder Fairchild et al. 2009
- Depression Taylor-Tavares et al. 2007
- Obsessive compulsive disorder (OCD) Penadés et al. 2007
- Schizophrenia Barch 2005
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Full Breastfeeding and Child
Neuropsychological Development
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Neuropsychological outcome at 4 year olds
children by duration of full breast feeding

Full breastfeeding

Never Short term Long term Very long term

MSCA scores (n=64), (<4mo, n=136), (4-6mo, n=183), (>6mo, n=51),

Child outcomes median median median median p’
General 98 101 101 108 0.002
Verbal 97 102 102 105 0.006
Perceptive-performance 96 100 100 109 0.016
Memory 97 102 99 106 0.023
Quantitative 95 100 100 107 0.012
Motor 100 100 100 108 0.028
Executive function 99 100 102 108 0.002

MSCA=McCarthy Scales of Children’a ability (N=434)
*p-value for trend using crude linear regression models,

Wnany 4 Yngnidesdlsunwiagnesailiasuiunda 6 aulnmuin1sau Executive
Function fin3ainang 4 vaunlasuuuwiidussesiaaugagislitedagynieaan

Developmental Medicine & Child Neurology 2014, 56: 148-156
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Relationships between maternal behavior and
infant development

Environmental Factors Impacting on Mother-Infant Interactions

Social support \ l '{;' Substance abuse

Mon-canfingent or [ncome

Marital status latk of contingent /
mmatemal behavior

Maternal
. Contingent infanl- depression
Education diretlad matemal Spectrum of

behaior Maternal Behavior

Infant iMaternal Child
Development I Maltreatment

Contingant infant cues Developmentally )
Prarmaturit and somatosensory delayed, dysreguiated Ereastfeeding
¥ i
/" stirmulation infant behavior duration

Abzence of contingent
[ utero Ier.IQ sormatosensany cugs from Maternal

EXPOSUTE infant separation

J Child Psychol Psychiatry. 2007 Mar-Apr; 48(0): 262—287.
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Breastfeeding protect against
maltreatment and child neglect

ARTICLE

Does Breastfeeding Protect Against Substantiated
Child Abuse and Neglect? A 15-Year Cohort Study

Lane Strathearn, MBBS, FRACP22<, Abdullah A. Mamun, PhD9, Jake M. Najman, PhD9, Michael J. O'Callaghan, MBBS, FRACP<*

aThe Meyer Center for Developmental Pediatrics, Department of Pediatrics, and PHuman Neuroimaging Laboratory, Baylor College of Medicine, Houston, Texas; “School
of Medicine and 9School of Population Health, The University of Queensland, Queensland, Australia; @Mater Misericordiae Children's Hospital, Brisbane, Australia

The authors have indicated they have no finandial relationships relevant to this article to disclose.

What's Known on This Subject

Child maltreatment is associated with multiple adverse developmental outcomes in
children, and the biclogical mother the most frequently reported perpetrator. Breast-
feeding may enhance mother-infant bonding through release of the neuropeptide oxy-
tocin, helping to elevate mood and reduce matemnal anxiety and physiological stress.

What This Study Adds

This study reveals high rates of maternally perpetrated child maltreatment and demon-
strates that breastfeeding may help to protect against matemal neglect. These findings
are consistent with animal research on the effects of oxytocin on long-term maternal
behavior.

Pediatrics 2009;123:483-493
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Oxytocin Improves “Mind-Reading” in Humans

“Reading the Mind
in the Eyes Test”
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Oxytocin in milk
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1 2 3 4 5 postpartum
days

(Takeda, 1986)
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Oxytocin (xU/mf)

in Milk
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UNUINVDIT85LUU Oxytocin TuaNdaLLy

- Infant vocalization (human) - Eye contact (human, dog)

[ Auditory stimuli | | Visual stimuli |

Social signal stimulating
Oxytocin release

= Infant cdors (goat)

[Olfactory stimuli

- Nipple stimuli (rat, mouse, human)
- Stroking (rat, mouse, dog, human)
- Uterine stimulation (sheep, rat)

Olfactory function

= Individual cognition
(mouse, sheep)

Oxytocin
Physical stimuli ]

Physiological outputs

Behavioral OUtPUtS = Milk production (rat, mouse, sheep, cow, human, etc.)

- Maternal Behavior (rat, mouse, human) = Pain relief {(mouse, rat, human)
physmlogy and behavior - Bonding formation (vole, sheep) - Stress alleviation (rat, sheep, human)
- Social cognition (mouse, human)

- Anxiety relief (mouse, rat, human)

- Eye-contact (human)

- Trust (human)

Oxytocin regulation on

Nagasawa M, Okabe S, Mogi K, Kikusui T. (2012)
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Prenatal depression and Breastfeeding

_ 80 : : : :
2 Non—Echus!ve Breast feeding/ « Screening for depression
g 75 bottle feeding symptoms during
é 7.0 L e, pregnancy can help to
® o “ TTTAL identify women at risk
o 6. )
i N for early cessation of
g 60 *\ exclusive breastfeeding
2 '\
255 t.
5 : * Exclusive breastfeeding
c 5.0 : :
9 Exclusive Breast feeding help reduce symptoms
o 45
- of postpartum
S 40 depression.

Isttrimester  2ndtrimester  3rd trimester Childbirth 3-months

postpartum

Edinburgh Postpartum Depression Scale (EPDS)
Psychological Medicine (2014), 44, 927-936



Breastfeeding frequency at 3 months and later
depressive symptom

30

= ns ns p<.10 p< .01
E
S
=4 20
=
= ====High Breastfeeding
215 Frequency at 3 months
3 Low Breastfeeding
5y Frequency at 3 months
= 10
= —
E
S s

(Overal Interaction: Coeff=-.03,SE= .01, t Ratio = -2.43, p< .02)
0

3 months 6 months 12 months 24 months
Arch Womens Ment Health (2013) 16:411-422
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Neural systems mediating human parental care

Understanding the
child’s facial
expressions

Regulating negative )
emotional reaction OT
to cries > . - i
Understanding
what

the child feels
Cognitive and emotional empathy System
cognitive control and emotion regulation System

Neuropsychologia 51 (2013) 731-747



Neural systems mediating human parental care

Understanding what

the child feels
Understanding

what the child
is thinking ™

Thalamocingulate

o Pathway
Unconscious
res ™~
ponse that VTA
redirects attention to \
the infant face & Motivation to approach
- \ offspring; reward value

Arousal in response of child stimuli

to child stimuli

Cognitive and emotional empathy System
Reward and motivational System
Arousal systems

Neuropsychologia 51 (2013) 731-747
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Maternal empathy system

Thalamo-cingulate circuit -alarm system in response
to seeing one’s offspring in distress

DMPFC and Temporo-Parietal junction -allow a

mother to infer w
Anterior insula -al

nat her child knows or believes.
ow a mother to simulate and

understand own c

nild’s feeling

Mirror neuron system —allow mother to simulate and
understand her child’s actions or facial expressions
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Areas of activation in the contrast at 2—4 weeks postpartum
(own baby-cry minus control baby-cry)

Middle Temporal
Gyrus Frecuneus Insula Inferior frontal gyrus

Middle Temporal Gyrus

Cuneus

Areas in red show greater activations in breastfeeding group
relative to formula-feeding group

dua9dUA9wWal i liiiangAnssuvesauilund A1u5n Anuwiveniiula

Journal of Child Psychology and Psychiatry 52:8 (2011), pp 907-915



4 ¥\ MAHIDOL UNIVERSITY

UN&§U

. msl,??mgné’wuuLLaJ'aei'NLﬁm (Fully Breast feeding) %115
winazanldiu sesluusandlndu fa¥19r995Useamuainy
Wuual ilFwsignianuanwuiu denadaniaidiesg susudesou
widiaulasedninensual Anuganvasgn wailimiands
navauaanalenuin Luldensual

* ANYUTYRINBLIILUULAEIQET LA ld MaUALBIANABINITVRIEN
281U NUTHN TYIWEUHIY EF, EQ, IQ va@n

* Oxytocin AMNFIAYABNITWAILIENDIVDIGNLTULALINY



R




