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touches upon the role of genetics and epigenetics in
shaping the newborn brain. The aim is to provide a
comprehensive understanding of the foundational
processes that contribute to the formation of the human
mind in its earliest stages..

Introduction. The journey of human development commences in the smallest, yet most
intricate, recesses of our being—the human brain. In newborns, this remarkable organ
embarks on a fascinating trajectory of growth and connectivity, laying the foundation for a
lifetime of cognitive, emotional, and motor development. This article explores the marvels of
brain development in newborns, unraveling the intricate processes that shape the earliest
stages of human cognition.

The brain is the command center of the human body. A newborn baby has all of the
brain cells (neurons) they’ll have for the rest of their life, but it's the connections between
these cells that really make the brain work. Brain connections enable us to move, think,
communicate and do just about everything. The early childhood years are crucial for making
these connections. At least one million new neural connections (synapses) are made every
second, more than at any other time in life.

Different areas of the brain are responsible for different abilities, like movement,
language and emotion, and develop at different rates. Brain development builds on itself, as
connections eventually link with each other in more complex ways. This enables the child to
move and speak and think in more complex ways.

Volume 3 Issue 12, December 2023 ISSN 2181-287X Page 148


file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

EURASIAN JOURNAL OF MEDICAL AND

NATURAL SCIENCES
Innovative Academy Research Support Center
UIF = 8.3 | SJIF = 5.995 www.in-academy.uz

The early years are the best opportunity for a child’s brain to develop the connections
they need to be healthy, capable, successful adults. The connections needed for many
important, higher-level abilities like motivation, self-regulation, problem solving and
communication are formed in these early years - or not formed. It's much harder for these
essential brain connections to be formed later in life.

How Brain Connections Are Built. Starting from birth, children develop brain
connections through their everyday experiences. They’re built through positive interactions
with their parents and caregivers and by using their senses to interact with the world. A
young child’s daily experiences determine which brain connections develop and which will
last for a lifetime. The amount and quality of care, stimulation and interaction they receive in
their early years makes all the difference.

Caring, Responsive Relationships. A child’s relationships with the adults in their life are
the most important influences on their brain development. Loving relationships with
responsive, dependable adults are essential to a child’s healthy development. These
relationships begin at home, with parents and family, but also include child care providers,
teachers and other members of the community.

From birth, young children serve up invitations to engage with their parents and other
adult caregivers. Babies do it by cooing and smiling and crying. Toddlers communicate their
needs and interests more directly. Each of these little invitations is an opportunity for the
caregiver to be responsive to the child’s needs. This “serve and return” process is fundamental
to the wiring of the brain. Parents and caregivers who give attention, respond and interact
with their child are literally building the child’s brain. That’s why it’s so important to talk,
sing, read and play with young children from the day they’re born, to give them opportunities
to explore their physical world, and to provide safe, stable and nurturing environments.

1. The Blueprint of Potential: Neonatal Brain Structure

At birth, a newborn's brain is a symphony of potential, with a structure that sets the
stage for future complexities. The brain is composed of various regions, each with specific
functions. The cerebrum, responsible for sensory and motor functions, and the limbic system,
governing emotions, are among the critical components. Despite its small size, the newborn
brain is packed with neurons, the fundamental building blocks of the nervous system.

2. Rapid Growth and Synaptic Pruning: A Dynamic Dance

The early days and months witness an extraordinary pace of growth in the newborn
brain. Neurons form connections called synapses, creating a vast network for information
processing. This period is characterized by synaptic overproduction, creating redundancy in
neural connections. As development progresses, a process known as synaptic pruning occurs,
refining the neural network by eliminating unnecessary connections and strengthening
essential ones.

3. Sensory Stimulation: A Catalyst for Development

Newborns navigate their surroundings primarily through sensory experiences. Sight,
sound, touch, taste, and smell become crucial avenues for neural stimulation. Visual stimuli,
such as contrasting patterns and faces, contribute to the maturation of the visual cortex.
Auditory experiences, including the soothing tones of -caregivers, foster language
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development. Tactile sensations, integral for bonding, also play a role in shaping neural
connections.

4. Motor Milestones: From Reflexes to Purposeful Movement

The early days of life witness the emergence of reflexes, involuntary movements that
serve as precursors to purposeful actions. As the newborn brain matures, these reflexes
evolve into intentional movements. Tummy time and interactions with caregivers contribute
to the strengthening of muscles and the development of motor skills. The cerebellum,
responsible for coordination and balance, undergoes significant growth during this phase.

5. Critical Periods and Plasticity: Windows of Opportunity

The concept of critical periods underscores the importance of specific developmental
windows during which certain skills and abilities are most easily acquired. During these
periods, the brain exhibits heightened plasticity, allowing for more profound changes in
response to experiences. Early language exposure, for example, is particularly influential
during the critical period for language development.

6. Social and Emotional Foundations: Bonding and Attachment

The newborn brain is inherently attuned to social interactions. The formation of secure
attachments and bonds with caregivers is not only emotionally significant but also crucial for
cognitive and social development. These early relationships shape the neural circuits
associated with trust, empathy, and emotional regulation.

7. Challenges and Resilience: Navigating Adversity

While the process of brain development is often robust, newborns may face challenges
that impact neurological growth. Premature birth, exposure to toxins, or certain medical
conditions can pose risks. The concept of neuroplasticity, the brain's ability to adapt and
reorganize, underscores its remarkable resilience. Early interventions and supportive
environments can mitigate the impact of adverse conditions.

8. The Role of Genetics and Epigenetics: Nature and Nurture

Genetic factors contribute significantly to the blueprint of brain development. However,
the interplay of genetics and environmental influences, known as epigenetics, highlights the
dynamic nature of neural growth. Nutritional factors, exposure to language, and the quality of
caregiving all influence how genetic predispositions manifest in the developing brain.

The importance of early childhood experiences for brain development

Children are born ready to learn, and have many skills to learn over many years. They
depend on parents, family members, and other caregivers as their first teachers to develop the
right skills to become independent and lead healthy and successful lives. How the brain grows
is strongly affected by the child’s experiences with other people and the world. Nurturing care
for the mind is critical for brain growth. Children grow and learn best in a safe environment
where they are protected from neglect and from extreme or chronic stress with plenty of
opportunities to play and explore.

Parents and other caregivers can support healthy brain growth by speaking to, playing
with, and caring for their child. Children learn best when parents take turns when talking and
playing, and build on their child’s skills and interests. Nurturing a child by understanding
their needs and responding sensitively helps to protect children’s brains from stress. Speaking
with children and exposing them to books, stories, and songs helps strengthen children’s
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language and communication, which puts them on a path towards learning and succeeding in
school.

Exposure to stress and trauma can have long-term negative consequences for the child’s
brain, whereas talking, reading, and playing can stimulate brain growth. Ensuring that
parents, caregivers, and early childhood care providers have the resources and skills to
provide safe, stable, nurturing, and stimulating care is an important public health goal.

When children are at risk, tracking children’s development and making sure they reach
developmental milestones can help ensure that any problems are detected early and children
can receive the intervention they may need.

Learn more about supporting early childhood experiences:

o Tracking developmental milestones
J Preventing abuse and neglect

o Positive parenting tips

. Healthy childcare

A healthy start for the brain

To learn and grow appropriately, a baby’s brain has to be healthy and protected from
diseases and other risks. Promoting the development of a healthy brain can start even before
pregnancy. For example, a healthy diet and the right nutrients like sufficient folic acid will
promote a healthy pregnancy and a healthy nervous system in the growing baby. Vaccinations
can protect pregnant women from infections that can harm the brain of the unborn baby.

During pregnancy, the brain can be affected by many types of risks, such as by infectious
diseases  like Cytomegalovirus or Zika virus, = by exposure  to  toxins, including
from smoking or alcohol, or when pregnant mothers experience stress, trauma, or mental
health conditions like depression. Regular health care during pregnancy can help prevent
complications, including premature birth, which can affect the baby’s brain. Newborn
screening can detect conditions that are potentially dangerous to the child’s brain,
like phenylketonuria (PKU).

Healthy brain growth in infancy continues to depend on the right care and nutrition.
Because children’s brains are still growing, they are especially vulnerable to traumatic head
injuries, infections, or toxins, such as lead. Childhood vaccines, such as the measles vaccine,
can protect children from dangerous complications like swelling of the brain. Ensuring that
parents and caregivers have access to healthy foods and places to live and play that
are healthy and safe for their child can help them provide more nurturing care.

Learn more about the recommended care:

. Before pregnancy
o During pregnancy
o Around birth

o During infancy

o During early childhood

A baby is born with about 100 billion neurons, the basic brain cells responsible for all
major functions that happen in the body. Neurons exist throughout the central nervous
system. Thinking, feeling, breathing, walking, and all other functions in the brain happen
because these cells communicate. During pregnancy, the fetus develops more neurons than
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will eventually be needed as a safety measure, but most of the extra neurons are eliminated
before birth. The number of neurons remains fairly constant from birth on, but the number
and complexity of connections among neurons changes dramatically throughout the child’s
life.

During the first year or two, neurons make many more connections than the baby will
use. The developing brain is a little like a fertile garden. When we plant a garden, we plant
more seeds than needed to ensure that some of them grow and thrive. When too many seeds
sprout, there is not enough room for the healthiest plants to thrive. By weeding out some
plants, we allow more room for the crops to grow.

The brain has a similar “weeding” process, called pruning. Pruning is a normal part of
brain development that creates more space for the most important networks of connections
to expand and helps the brain conduct signals more efficiently. Different areas of the brain
undergo pruning during different sensitive periods. Some pruning begins during pregnancy,
but the most rapid pruning happens between ages 3 and 16. When pruning does not occur,
developmental disorders may result. The most common of these is Fragile X s The Importance
of Experience

From the moment a baby is born, every experience taken in by the five senses helps
strengthen the connections that guide development. No two brains are alike! Each child’s
brain creates individual pathways of connections based on specific experiences. A child with
normal hearing builds complex networks of connections related to oral language; in contrast,
the brain of a child with a hearing disability does not get the experience needed to strengthen
those pathways. Similarly, a child who learns to play baseball will develop networks of brain
connections that a child who never plays baseball may not have.

The kind of care a child receives plays a big role in how the brain chooses to wire itself.
Parents who talk and read to their babies are helping them strengthen important language
connections, and parents who respond sensitively to their baby’s cries are building the
emotional connections that lead to healthier relationships.

Conclusion: The early days of a newborn's life unfold in a symphony of neural activity,
shaping the intricate tapestry of the human mind. Understanding the nuances of brain
development in newborns empowers caregivers, educators, and healthcare professionals to
create environments that optimize the potential for growth and learning. As we marvel at the
wonders of this developmental journey, we are reminded of the profound impact that early
experiences have on shaping the foundation for a lifetime of cognitive, emotional, and social
flourishing.
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