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Early life nutrtiom influencing
long term health
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OUTLINE

A Mechanisms of effect of early life nutrition on long term
health

A Early life nutrition and risks to
i NCDs
I poor cognitive ability
I mental health problems:

A Link between food, nutrition, diet and NCDs

A Diet recommendation for pregnant and lactating women,
Infant and young children
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Early life nutritiom and/ long termhealth::
candidate mechanisms

A Permanent changes in an organ structure: brain, the
endocrine pancreas and the kidney

A Programmed changes in gene expression through

epigenetic modifications: changes in DNA methylation
and histone modifications

A Persistent effects on regulation of cellular ageing:
oxidative stress caused by fetal hypoxia (as occurs in
IUGR fetuses), a reduction in anti-oxidant defense
capacity and mitochondrial function.

Williams T, Drake AJ. Arch DisChild. 2015; 100:1058i 63



Insult during cell proliferation
limits tissue growth and

functional capacity |

Proliferation

Nuiriticion

Smaller mature tissue with fewer
functional units

Insult during cell
differentiation limits functiona
capacity of the mature tissue

: Differentiation

Mature tissue with functional units Mature tissue with fewer functional units

LangleyEvans, SQ.HumNutr Diet. 28 (Suppl. 1),c14 2015



Gene silencing or activation

EPIGENETIC MECHANISMS HEALTH ENDPOINTS
are affected by these factors and processes: + Cancer
* Development (in utero, childhood) S * Autoimmune disease

= Environmental chemicals
* Drugs/Pharmaceuticals
* Aging

+ Mental disorders
* Diabetes

EPIGENETIC
‘ FACTOR

DNA methylation B
' Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA
. and activate or repress genes. HISTONE TAIL

GENE HISTONE TAIL

DNA accessible, gene active

HISTONR |
Histone modification

The binding of epigenetic factors to histone “tails”
Histones are proteins around which alters the axtent to which DNA is wrapped around

DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availability of genes in the DNA
gene regulation. to be activated.

http://commonfund.nih.gov/epigenomics/figure.aspx



http://commonfund.nih.gov/epigenomics/figure.aspx

Transgenerational transmission of disease risk

A

Persistent environmental conditions

Initial insult to FO
mother and F1 fetus

Programming of F1
maternal physiology
affects development
of F2 offspring

Programming of F2
maternal physiology
affects development
of F3 offspring

Williams T, Drake A

J

C

Insult also has direct
effects on the germ
cells which will form
the F2 offspring

Transgenerational
transmission
through the germline
- induced effects
persist in germ cells
which will form F3
offspring

. Arch Dis Child 2015; 100:1058 1063.



Short term and long -term effect of early  nutrition

Short tarm Long-term

Cognitive &
aducational
pearformance

Brain development

Growth & muscle maaas
Body composition

Metabolic Programming of Diabetes
glucoss, lipide, protein Obesity

hormone/raceptor/gene Meart disease

high blood
pressura, cANCAar
stioke and ageing

Early
nutrition In
utaro and

childheod

--->{ Mental health problems ]

Enaing Mainutrton py 2020. An Agenda 1or change n the Mmennium - Final report o ne A N Dy the
commission on the nutrition challenges of the 21st century (UNSSCN, 2000, 104 p.)



Early life nutritiom and NCDs

Pregnant Infants
women %ower birth weight &
Aviaternal obesity, high reterm Young

AAccelerated children

GWGgestational DM postnatal growth

AMaternal undernutrition

AMaternal diet: protein ObeSI'[y AEarly adiposity
restriction, vita D, folate, & rebound
LCPUFA n-3fattyacids, ABreastfeeding
choline AComplementary

APlacental dysfunction, N C DS feeding: type,

ASubstance abuse,

AMaternal illness/ stress timing

Ty

BMA Board of Science 2009; SchaiBory CommitteeNutritio? O; Retkaserat al. Asia PacClinNutr2012;

Baymaik, et al. Arch Dis Child Fetal Neonal£89:F51B514{ angleyevans SC. J HinaitDiet. 28 (Supp): 1
1i 14;HoSun Lee. Nutrients 2019492507;Mosuwarl et alActaPaediatric2017106:1284.
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Adiposity rebound from three to six years of age was associated with a
higher insulin resistance risk at eight-and-a-half years in a birth cohort study
L Mo-suwan (ladda.m@psu.acth)’, E McNeil’, P Sangsupawanich', U Chittchang®, C Choprapawon® ActaPaediatric2017106:1284

Table 2 Assodations of BMI velodty and other covariates on HOMA-IR levels* using muliple regression

Unadjusted coefficent (95% Cl) Adjusted coefficient (95% Cl) p-value (ttest) p-value (Ftest)

BMI at birth -0.02 (-0.07,0.03) —-0.02 (-0.08,0.04) 0.469 0.398
Birth length 0.02 (0.01,0.05) 0.00 (-0.02,0.02) 0.923 0.037
Height at 85 years 0.06 (0.05,0.07) 0.03 (0.02, 0.05) <0.001 <0.001
BMI velocity 0-1 year 0.03 (0.01,0.07) 0.03 (-0.01,0.08) 0.162 0.568
BMI velocity 1-3 years 0.26 (0.16,0.36) 0.17 (0.07, 0.27) 0.001 <0.001
BMI velocity 3-6 years 0.63 (0.46,0.79) 0.30 (0.14, 0.46) <0.001 <0.001
BMI velocity 6-8.5 years 0.72 (0.60,0.85) 045 (0.32, 0.58) <0.001 <0.001
Sex: (ref. = male)

Female 027(014 040) 018 (007, 030) 0.002 00
Milk feeding at 12 months (ref. = breast milk only)

Formula only 0.37 (022, 0.53) 0.18 (0.03, 0.33) 0.017 0.005

Mixed 0.10 (-0.05, 0.25) 0.03 (-0.10,0.17) 0.633
QUCIO-ECONOIMIC Statls (1€ = 1OW)

Middle 0.15 (-0.01, 0.32) 0.08 (-0.06,0.23) 0.276 0.054

High 039 (0.20, 0.59) 0.17 (-0.01,034) 0.056
Religion (ref. = Buddhist)

Muslim -041 (=054, -0.27) ~-0.15 (-0.28, —0.01) 0.033 0.033

Breastfeeding decreased the odds of type-2 diabetes, OR 0.65, CI: 0.49-0.86.

(Horta et al. Acta Pediatr 2015)




. 1 AR AR | |

Adiposity rebound from three to six years of age was associated with a
higher insulin resistance risk at eight-and-a-half years in a birth cohort study

L Mo-suwan (ladda.m@psu.acth)', E McNeil?, P Sangsupawanich', U Chitichang®, C Choprapawon® ActaPaediatric2017106:1284.
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In a birth cohort of 814
= children - Early BMI
x50 ! gains from three to six
s { years were associated
= with a 43% increase in
% L I { ------------------------------------------- the HOMAIR level at
g ? 8.5 years.
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Early life nutritiom and cognitive: alilityy
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Early nutrition supplement & adult intellectual function
1 4 4082118 individuals (68.4%) : atole (high-protein, moderate-
energy) or fresco (non-protein, low energy)
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Early life nutritiom andl the risk of
developing mental health problems



severely exposed 1o
L famine in early gestation
(406800 kcal/d)
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FIGURE 1. Dutch Fomine Birth Coborts of October 16-Decamber 31, 1945
Susser E, et al. Latent Effects of Prenatal Malnutrition on Aadult Health . The Example

of Schizophrenia . Ann NY Acad Sci 2 0 0,4 1 3-4 8 b1 2.
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FIGURE 2. Adjusted risk of schizophrenia versus birth rate for years 1956-1964.

Wouhu prefecture, Anhui, China.

Susser E, et al. Latent Effects of Prenatal Malnutrition on Adult Health . The Example
of Schizophrenia . Ann NY Acad Sci 2 0 0,4 1 3-4 8 b1 2.



Early life nutritiom and mental health problems

Sweden
MProspective cohort, n23,020
Aigherintakes of unhealthy foods during

pregnancy predicteskternalizing problems
amongchildrenfrom1.5to 5 years of age
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Lifecouwrseapproadh

AA number of stages in on
potentially 1 nfluence on

| critical periods of metabolic programming and
plasticity: pregnancy, early life, or menopause

I times associated with changes in behavior: going
to school, adolescents leaving home, or becoming
a parent

I periods of potential shifts in attitudes: peer group
Influences

I Riskfactors at different life stages may accumulate
over time and a person’” s health status is proportional
totimesin 0 n e 0 £oullsa ekpesed to risk behaviors
or adverse events.
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The link between food, nutnition;, diet and NCDs

World Cancer Research Fund International and The NCDAIllilance

Obesity DM -Cancer

Dietary pattern

Plant-based diet P P P P
Food and nutrients

Fruit & vegetable P P
Red & processed meat N
Saturated and trans fats n

Higher sodium/salt intake N N

Energy-dense diet

Breastfeeding P

L Mo-suwan



