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The brain and its functions

• Motor
• Social
• Cognitive/IQ
• Language

Maturation of the nervous system
Underlies development and it
progresses cephalo-caudally (head
downward). It is also a smooth
continuous process.



Brain development starts early......

• Brain cells (neurons) form in first 
months of fetal development

• Born with 100 billion brain cells 

• Enough brain cells to learn just about 
anything – no more are developed 
after birth



The developing brain

• Critical Periods of Brain growth

• 1 month – neural tube

• 4th month – All the lobes and major 
divisions complete

• 1 year post-natal – 2/3 adult size

• 2 years age – 75% adult size

• 5 years – 90% adult size

• Potential for Neurogenesis (peaks in 
utero) and Synaptogenesis (peaks by 5 
years) continues throughout life. 



Stages of brain development





Factors affecting brain function

• Intrinsic
– Genetics
– Age
– Neurotransmitters (brain chemicals)
– Gender

• Extrinsic 
– Exposure to drugs (cocaine, phenytoin, alcohol)
– Stress
– Hypoxia/ischemia, 
– Viral infection
– Gonadal steroids
– Nutrition

Genetics

Nutrition



Optimal nutrition

• OPTIMAL NUTRITION is the provision of macro- and micronutrients adequate for the
age and needs of the individual

• It is a pre-requisite of Effective Early Childhood Education

• Quality Childhood Nutrition is critical for enhancing optimally, growth and intellectual
capacity. IT IS THE FOUNDATION OF HUMAN CAPITAL DEVELOPMENT OF ANY
PROGRESSIVE SOCIETY.

• Quality childhood nutrition is fundamental in any country aspiring towards stability,
economic and social development.



Cognition

• This is a higher brain function or processes of acquiring knowledge 
and understanding through thought, experience and the senses.

• Nutrition is greatly needed for this function of the brain.

• What is the link?



Nutritional perspective of the brain

• Human brain is 60% lipids.

• Lipids found in the brain are 
grouped as sphingolipids, 
glycerophospholipids, and 
cholesterol and are 
considered to be present in 
almost equal ratios.

Brain lipids

Sphingolipids Glycerophosphoipids Cholesterol

SPHINGOMYELIN



What the brain lipids do

These lipids are involved in: 

• Developmental, maintenance and many other cellular processes of the brain. 

• The lipids act as signaling molecules.

• source of energy

• for contributing to synaptogenesis, neurogenesis, impulse conduction and many others.

SM is naturally present in breastmilk



Sphingomyelin







Other nutrients of importance.

• Other nutrients

- Amino acid: important source of different neurotransmitter.

- Carbohydrate: Energy from lactose is important for brain growth.

- Glycogen: reported to be importation for communication and memory.

- Folic acid and choline : affect neuronal stem cell proliferation.

- Vitamin B12 : axonal myelination

- Zinc: neurogenesis, maturation and migration of neurons.

- Iodine: myelination, neurotransmission

- Iron: a co-factor for different enzymes in the brain, psychomotor retardation



Sensitive period of brain growth

• In utero

• First 2 years of life

Newborn Brain
Average Weight

333 grams 2 Year Old’s Brain
Average Weight

999 grams
Very rapid brain growth in last trimester of pregnancy and first 2 years of life.

Diet provides the building blocks and fuel for the brain



Impact of nutrition on cognition

• Nutrients are structural and functional components of cognitive 
system.

• Therefore, it is important to provide adequate and appropriate diet 
early in life.

• Neither insufficiency or excess is preferred.



All micronutrients are important for growth, health and
development

Vitamin A

Thiamin Riboflavin

NiacinFolate

Manganese

Magnesium

Iron

Iodine

Cobalamin

CobaltZinc

Vitamin C

Vitamin E

Vitamin D

Vitamin K

Vitamin B6

Vitamin B12

Selenium

Chromium

Phosphorus



Risk of poor development in young children in low-income and 
middle-income countries: an estimation and analysis at the 
global, regional, and country level

Country-level 
percentage of 

children younger 
than 5 years at 

risk of poor 
development in 

141 countries (A) 
Reduction 

between 2004 
and 2010. (B) 
Prevalence in 

2010. 

https://www.researchgate.net/publication/308957010_Risk_of_poor_development_in_young_children_in_low-income_and_middle-income_countries_an_estimation_and_analysis_at_the_global_regional_and_country_level






Necessary interventions

Education of women’s groups about exclusive breastfeeding and complementary feeding.

Education on the use of locally available sources of quality nutrition (less dependence  on imported 
food items

Use of media, workshops, conference

Role of dietitians, nutritionists, paediatricians

Food industries

Iron supplementation in key periods to prevent later impairment.



Pregnancy: iron and folic acid SUPPLEMENTATION



Conclusion

• Adequate nutrition during pregnancy and the first two years especially is necessary for normal
brain development, laying the foundation for future cognitive and social ability, school success,
and productivity.

• Diversified nutritious diet is key to provide required micronutrients – when difficult to obtain,
food fortification should be used.

• Preventing these conditions should be a health priority of any serious nation.







Thank you for listening


