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Nutrition and Healt

Dietary Guidelines for
Children and Adolescents

Encourage and support breastfeeding

Children and adolescents need

sufficient nutritious foods to grow

and develop normally

+ Growth shoukd be checked regulaly for young children
+ Physial activiey s importans for allchicren and adolescencs

Enjoy a wide variety of nutritious foods

Children and adolescents should be encouraged to:

«  Eat plenty of vegetables, legumes and fruits

+ Eatplenty of cereals (including breads, rice, pasta
and noodies), preferably wholegram

+ Include lean meat, fish, poultry andi/or alteratives

+ Incluce milks, yoghures, cheeses andjor aktematives.

Reduced-fat milks are riot suitable for young
chvldren under 2 years, because of their high
‘enengy needs, but reduced-fat varieties should be.
encouraged for older chldren and adolescents

+ Choose water 2s a drink

and care should be taken to:

« Limit saturated far and moderace total fat intake
Low-fat diets are not suitable for infants

+ Choose foods low in salc

+ Consume only moderate amounts of sugars and
foods containing added sugars

* Australian Government

¥* Department of Health and Ageing
National Health and Medical Research Council

Materials including a booklet and brochure for the general public and nutrition educators are available by

the Popul Health Officer, Australian Government Department of Health and Ageing,
on toll free 1800 020 103 extension 8654 or email phd.publications@health.gov.au
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% a step-by-step plan for giving

kids a healthy start to life

7 train your child’s tastebuds

% over

) recipes you and your

children will love

Prevent weight gain: be physically
active and eat according to your
energy needs

Care for your food: prepare
and store it safely

Encourage and support
breastfeeding

the CSIRO —
wellbeing plan for

Enjoy a wide vari
nutritious foods .
« Eat plenty of vegetable
+ Eat plenty of cereals (it
and nocdles), preferab
« Include lean meat, fish
+ Include milks, yoghurt
altematives, Rechuced-|
chasen, where passible
+ Drink plenty of water
and take care to:
+ Limit saturated facand
+ Choose foods lowin si
+ Limit your alcohol ints
+ Consume only moder:
foods containing adde
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How to measure DNA damage
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Sources of DNA damage

sources

less

defences

|

Impaired physiological [ VrrrroEos Impaired
funchon Tun

|

Decreased proliferative
response
Defective host defences

CSIRO.

|

Momal growth
and metabolism

r@ﬁdugica]
N

Random Specific
cellular signalling
damage pathways

—

Ageing Disease Cell death

Cancer Cell with

Normal Cell Genomic Instability
Endogenous Endogenous
DNA damage DNA damage

Repair Repair Repair Régair
pathway 1 pathway 2 | | pathway 1 pa y 2
Survival Survival

Normal Cell Treated with
Targeted Monotherapy

Cancer Cell Treated with
Targeted Monotherapy

Endogenous
DNA damage
Repair Repair
pathway 1 pathway 2
Targetedx /

monotherapy
Survival

Endogenous
DNA damage

Repair Reghir
pathway 1 pa y 2

Targeted

monotherapy
e

Kennedy R D, D'Andrea A D JCO 2006;24:3799-3808

CSIRO




DNA damage should be transient
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DNA, ageing and disease
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Genome damage increases with age
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What are the nutrition, life-
style and genetic variables
that affect DNA damage?

Can we prevent the
increase of DNA damage
with age?
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DNA damage index predicts cancer risk
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Likelihood-ratio test: p = 0.0071
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Bonassi, S. et al. Carcinogenesis 2007 28:625-631; doi:10.1093/carcin/bgl177

@

CSIRO




DNA damage index predicts cancer risk

Mid/High Higher cancer risk
DNA damage
Low DNA damage Lower cancer risk
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Genome health is modified by life-style

factors

DNA damage accelerated by:
« Smoking

Obesity and low physical activity
Psychological stress

Diet (inc. malnutrition)
Environmental exposures
* Hours of sleep
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Genome health is positively

associated with:
plasma folate
Dietary fibre (cereals)

Multi-vitamin use
Selenium

Vitamins E, D
Fish intake
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Micronutrient intake iIs a determinant of

DNA Damage
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Vitamin E
Calcium
Folate

Retinol
Nicotinic acid
B-Carotene
Riboflavin
Biotin

Pantothenic acid

More is better | Mare is worse
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Nutrition and DNA damage

DNA oxidation prevention Vit C, Cu, Zn, Vit E, polyphenols

DNA synthesis folate, B12, Zn, Mg
DNA repair niacin, Zn, folate
Gene expression folate, Vit D, Vit A

Chromosome segregation  folate, Vit A, Mg

Telomere length niacin? via PARP, folate
Necrosis/Apoptosis niacin, Zn, Vit E, Vit D, Vit C
Vit A, Vit K2.
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DNA Damage can be modified by diet
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Genome damage in children

 Heritable premature ageing syndromes

 Ataxia telangiectasia, Werner Syndrome, Bloom Syndrome,
Dyskeratosis congenita, Fanconi anaemia.

- Early childhood cancers
* Leukaemia and lymphomas

Health Cancer

Telomere length

Disease
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Nutritional factors associated with genome

damage in children

AIMS:

1. Describe the nature of the interaction between
nutritional factors in determining level of DNA damage
In children.

2. ldentify the key nutritional factors associated with
DNA damage in children.

« 3,6 and 9 year olds

« Dietary questionnaire
 DNA damage and nutrient profile

Liz Milne, Michael Fenech, Bruce Armstrong, Nick de Clerk, Marg Miller ‘mm’



Nutritional factors associated with genome

damage in children

 DNA Damage markers
 CBMN-Cyt assay
» Telomere length
CSIRO - Food and Nutritional Sciences
* Vitamins
e Folate, Vitamin B12, Vitamin D
SA Pathology
e Carotenoids
« Carotenes (a and ), a-tocopherol, lycopene, luetin, retinol
CSIRO - Food and Nutritional Sciences
 Minerals

* zinc, magnesium, calcium, selenium
Waite Analytical Services
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What next?

» Determine the nutritional and genomic factors that
significantly affect telomere maintenance and
function in children.

 Define nutrient levels for optimal genome functioning

Does improved nutrition in early life reduce disease?
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