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To Parents and Students

At My Homeschool, we study a variety of scientific disciplines, such as biology, Earth science, space
science, physics, and chemistry. We use the scope and sequence laid out in the Australian Curriculum
and the NSW syllabus. We also use Charlotte Mason’s ideas when preparing the framework for our
courses.

This resource covers cell structures and the systems of the human body. There are two science lessons
per week over the semester. These lessons begin with a short narrative about the topic you will study.
Some lessons also have an additional Anatomy Links which include videos and weblinks to discover
more. Read through the narrative and then watch the additional complementary links when provided.
After you have completed your reading then write a summary of what you have learnt.

Notebooking

You will need a science notebook to complete your lessons, | suggest using a book that includes space
for illustrations (Botany Book). When studying anatomy you will have many opportunities to include
diagrams within your narration and this is encouraged as you will learn the anatomical names and
understand their structure much more if you draw them.

Microscope Activities

We also encourage you to get access to a microscope during the semester. Knowing how to use a
microscope is considered an important skill for high school students to have. We have not given a
specific lesson on this but here are 10 engaging and educational activities that you can do with a
microscope at home:

1. Observing Onion Cells: Peel a thin layer from an onion, place it on a slide, and add a drop of iodine
for better visibility. This is a classic experiment to view plant cells and their structures, like the cell wall
and nucleus.

2. Exploring Pond Water: Collect a sample of pond or rainwater and observe it under the microscope.
Students can discover a variety of microorganisms, algae, and possibly even small crustaceans.

3. Examining Salt and Sugar Crystals: Look at different types of salt and sugar crystals. Compare their
shapes and structures. This helps understand crystalline structures and differences in molecular
composition.

4. Studying Blood Cells: If possible, observe a drop of blood under the microscope (this should be done
with adult supervision and safe handling practices). It's an opportunity to learn about red and white
blood cells and blood cell morphology.

5. Observing Yeast Fermentation: Mix active dry yeast with a sugar solution, place a drop on a slide,
and watch the yeast cells ferment the sugar. This demonstrates cellular respiration and fermentation.

6. Inspecting Insect Parts: Examine parts of insects like a fly’s wing or a bee’s leg. This can give insights
into the anatomy of insects and how their body parts are adapted to their lifestyle.

7. Exploring Plant Transpiration: Look at a thin slice of a plant stem under a microscope after it's been
in coloured water. This can show how water moves through plant tissues.
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8. Studying Mould Growth: Place a piece of bread in a sealed bag and let it grow mould. Observe the
mould under the microscope to see the fungal structure and spores.

9. Cheek Cell Examination: Swab the inside of your cheek, smear it on a slide, and add a drop of
methylene blue. This is a safe and easy way to observe human cells.

10. Soil Examination: Collect a soil sample and mix it with water. Place a drop of this mixture on a slide
to observe the various components of soil, including possible microorganisms, sand, clay, and organic
matter.

Remember, safety is important while handling any biological specimens or chemicals. Adult
supervision is recommended for certain activities.

Living Books

Our science resources combine the ideas of Charlotte Mason and modern teaching methods. The
melding of these two approaches gives children the delight of learning about science through a range
of literary and digital mediums. It also utilises a core idea in the Charlotte Mason method where
children make connections between all the knowledge they are acquiring across all subjects — she calls
this the science of relations.

Melding these two methods allows you to give your child a modern Charlotte Mason science
curriculum that will consolidate and reinforce their science understanding and the science of relations.

There are two books we recommend you read this semester:

e Gifted Hands by Ben Carson

e Fearfully and Wonderfully: The Marvel of Bearing God’s Image by Dr Paul Brand and Philip
Yancey. (This is best as a read aloud as there are some adult concepts covered and good
opportunities for thoughtful discussion).

Enjoy!
Michelle Morrow
Founder of My Homeschool

Bachelor of Health Science, Registered Nurse and Midwife
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Lesson 1: The Story of the Microscope

The story of the microscope begins over 400 years ago. It's a tale of curiosity, innovation, and an
insatiable desire to explore the unseen world. This journey has not only revolutionised science but also
unravelled the mysteries of life at the most fundamental level - the cell.

In the late 16th century, a Dutch spectacle maker named Zacharias Janssen, along with his father, Hans
Janssen, experimented with lenses. They discovered that if they placed two lenses in a tube and
aligned them correctly, they could magnify small objects. This was the birth of the compound
microscope, although it was very rudimentary compared to what we have today.

The real breakthrough came in the 17th century with Antonie van Leeuwenhoek, a Dutch draper and
scientist. Leeuwenhoek, with no formal training in science, ground lenses to create microscopes with
magnifications up to 300 times. This was far beyond what Janssen had achieved. What set
Leeuwenhoek’s microscopes apart was their incredible clarity and magnification power, allowing him
to be the first person to observe single-celled organisms, which he named “animalcules.”

Leeuwenhoek’s discoveries marked a major leap in biological science. He observed bacteria, yeast,
blood cells, and many tiny creatures in a drop of water. His work laid the foundation for microbiology,
the study of microscopic organisms.

As time went on, the microscope continued to evolve. In the 19th century, significant improvements
were made, particularly by Joseph Jackson Lister, who solved the problem of chromatic aberration
(colour distortion) in lenses. This advancement significantly enhanced the quality of images produced
by microscopes.

The 20th century brought further innovations. The invention of the electron microscope in the 1930s,
by Ernst Ruska and Max Knoll, was a game-changer. This type of microscope uses a beam of electrons
instead of light to create an image. It has a much higher resolving power than a light microscope,
allowing scientists to see much smaller objects in finer detail, such as the structures within cells and
even viruses.

The development of the microscope transformed our understanding of biology, particularly cell theory.
Before microscopes, the concept of cells was unknown. The discovery of cells can be credited to Robert
Hooke. In 1665, using a compound microscope, Hooke examined a thin slice of cork and observed tiny,
pore-like structures, which he called “cells” as they reminded him of monastery cells.

Building on Hooke’s work, two German scientists, Matthias Schleiden and Theodor Schwann,
formulated the cell theory in the 1830s. This theory states that all living things are composed of cells
and that the cell is the basic unit of life. This was a revolutionary idea at the time and fundamentally
altered our understanding of living organisms.

The microscope also played a crucial role in medical advancements. By allowing scientists to observe
pathogens and understand their role in disease, it paved the way for the field of bacteriology. Scientists
like Louis Pasteur and Robert Koch, armed with powerful microscopes, identified bacteria responsible
for various diseases, leading to the development of vaccinations and antibiotics.

Today, microscopes continue to be essential tools in science and medicine. Fluorescence microscopy,
confocal microscopy, and other advanced techniques allow scientists to observe cells and their internal
processes in extraordinary detail and in real time. These technologies are crucial for understanding
diseases, developing new treatments, and even in the emerging field of cellular engineering.
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Microscopes, from their humble beginnings in the hands of Janssen and Leeuwenhoek to the
sophisticated instruments used today, have profoundly impacted our world. They have not only
revealed the hidden mysteries of the microscopic world but have also provided us with a deeper
understanding of life itself, from the smallest bacterium to the complexity of the human body.

In essence, the history of the microscope is a testament to human curiosity and the pursuit of
knowledge. It's a story of how a simple tool, designed to make small things appear larger, opened up
an entirely new world for us to explore, understand, and appreciate the intricate details of life at the
cellular level. For students and scientists alike, the microscope remains a symbol of exploration and
discovery, continually driving our quest to understand the secrets of life.

RESEARCH & RECORD

1. Watch the Anatomy Links to view microscopic links.

Curriculum Note: Whilst looking at images filmed through a microscope will help you see many
things you would not have access to view, it is recommended that whilst studying this unit you get
access to an actual microscope to view various objects however there is no specific lesson on
this.

2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 2: What is DNA?

DNA, or deoxyribonucleic acid, is an incredible molecule that's at the heart of every living thing on
Earth, from the smallest bacteria to the tallest trees and, of course, us - humans. It's like an
extremely detailed instruction manual that tells each part of a living organism how to grow, develop,
and function. Imagine building a huge LEGO structure, but instead of a regular instruction booklet,
you have DNA guiding you on how and where to place each piece.

DNA is made up of four basic building blocks, or 'bases,' which are like the letters of a special
alphabet. These are adenine (A), thymine (T), cytosine (C), and guanine (G). Just like how different
combinations of letters form words and sentences, these bases pair up in specific ways (A with T, C
with G) to create the 'words' and 'sentences' that instruct our cells. These sequences of bases are
organised into units called genes. A gene is like a sentence or a paragraph in the instruction manual,
carrying the instructions for making a specific protein, which in turn performs a particular function in
the body. Think of genes as specific instructions for building different parts of your LEGO model —
some genes instruct for the creation of an eye colour, while others for height or even aspects of your
personality.
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Mapping the Human Genome

Now, let's dive into a bit of history to understand how we discovered DNA. In the 1950s, two
scientists, James Watson and Francis Crick, made a groundbreaking discovery. They figured out the
structure of DNA, which is a double helix, kind of like a twisted ladder. This discovery was like finding
the key to understanding life's blueprint! But they couldn't have done it without the work of Rosalind
Franklin, a brilliant scientist whose X-ray images of DNA were crucial for understanding its structure.

Now, fast forward to the late 20th century, where another massive scientific project began —
mapping the human genome. The Human Genome Project, started in 1990, it was the most
challenging puzzle ever attempted. Scientists from around the world worked together to 'read' the
entire DNA sequence in human cells. This project was a bit like trying to understand the entire
instruction manual for building a human, from head to toe.

Mapping the human genome was no small feat. The human DNA is made up of about 3 billion of
these bases. If you think of them like letters, the human genome is a book with about 3 billion
letters! This book is divided into chapters, known as chromosomes. Humans typically have 23 pairs of
chromosomes, making up the entire human genome.

The Human Genome Project was completed in 2003, and it was a huge milestone in science and
medicine. It opened up new ways to explore how humans develop and how we can tackle diseases.
For instance, by understanding the parts of the genome that are linked to certain diseases, scientists
can work on better treatments and even ways to prevent these diseases in the future.

As you learn more about DNA and genetics, you'll discover how this knowledge is not just important
for scientists and doctors but for everyone. It can help us make healthier choices, understand our
family's health history, and even solve mysteries from the past through genetic archaeology.

In the future, as technology advances, we might see even more amazing discoveries and applications
of our knowledge about DNA. Maybe one day, you'll be part of those new discoveries, whether it's
finding new treatments for diseases, understanding more about our evolution as a species, or even
exploring the genetics of other forms of life on Earth or perhaps beyond!

DNA is not just a molecule; it's the storybook of life, and mapping the human genome is like finally
getting the chance to read and understand this book in its entirety. As you continue your journey
through science, keep an eye on genetics - it's a field that's always evolving and might just hold the
answers to many of the questions we have about life itself.

RESEARCH & RECORD

1. Watch the Anatomy Links to view microscopic links.
2. Make an entry into your notebook sharing what you have learnt in this lesson.

A Blueprint for life © 2024 My Homeschool 9



Lesson 3: Looking at a Single Celled Organism

Procaryotic and eucaryotic cells are the two main types of cells that make up all living organisms on
Earth. Procaryotic cells, found in bacteria and archaea, are simpler and smaller. They don't have a
nucleus, which is a special compartment that holds the cell's DNA. Instead, their DNA floats freely
inside the cell. Eucaryotic cells, on the other hand, are more complex and are found in plants, animals,
fungi, and protists. These cells have a nucleus that houses their DNA, and they also contain other
specialised structures called organelles, which perform different functions to keep the cell alive and
healthy. Understanding these two types of cells is important because they form the basic building
blocks of all life, showing how diverse life can be
even at the smallest level.

Single-celled organisms, also known as unicellular
organisms, are fascinating. Unlike humans, plants,
or animals, which are made up of trillions of cells,
these organisms consist of just one cell that
performs all the functions necessary for life. You
might be looking at an amoeba, paramecium, or
euglena; each has its unique way of living, but
they all share some common features.

Paramecium Euélenﬂ

Single-celled organisms like amoebas are

eucaryotic. Despite being just one cell, amoebas

have a complex cell structure that includes a

nucleus, where their DNA is stored, and other

organelles, each performing specific functions necessary for the cell's survival. This complexity
distinguishes them from procaryotic cells, which lack a nucleus and are generally simpler in their
internal structure.

First up, let's talk about Amoeba. Imagine a tiny blob of jelly moving around by changing its shape.
That's an amoeba for you. It doesn't have a fixed shape. Instead, it stretches out parts of its body to
form temporary 'feet' called pseudopodia (which means 'false feet'). It uses these pseudopodia to
move around and to capture food and when it finds something to eat, like a smaller organism or tiny
food particles, it wraps its pseudopodia around it and takes it in. This process is called phagocytosis.
Amoebas live in water bodies, damp environments, and even inside humans, and they play a role in
breaking down organic material.

Next, meet Paramecium. This little organism looks a bit like a slipper with a lot of tiny hairs. These
hairs, called cilia, are all over its body. Paramecium use these cilia to move through water — it's like
rowing with lots of tiny oars! The cilia also help it to gather food, sweeping particles into a mouth-like
opening. Paramecium is like a tiny, bustling city. Inside, you'll find different parts that handle various
tasks, like digestion and getting rid of waste. Paramecium live in a freshwater environment and they
plays a part in the ecosystem by eating bacteria and helping to recycle nutrients.

Last but not least, there's Euglena. Euglena is really special because it's like a plant and an animal mixed
into one. During the day, it uses chloroplasts (which contain chlorophyll) to make its own food through
photosynthesis, just like plants. But when there's no light, it can switch to a more animal-like mode,
taking in food from its environment. Euglena has a long whip-like structure called a flagellum, which it
uses like a propeller to move through water. One interesting thing about Euglena is that it has an
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eyespot, which is sensitive to light. This eyespot helps it to locate well-lit environments suitable for the
process of photosynthesis.

Looking Through A Microscope

Under the microscope, you see the cell's structures working harmoniously. The cell might be
processing food, which it gathered from its surroundings. Digestion happens inside parts called
vacuoles, where food is broken down and nutrients are extracted. These nutrients then fuel various
processes within the cell, like growth and repair.

Now, you might wonder, is this single-celled organism bigger than a multicellular organism? Well, it's
tricky. While the single cell itself can be quite large compared to the individual cells in a multicellular
organism, overall, multicellular organisms are much larger. Think of it this way: a single-celled organism
is like one brick, while a multicellular organism is like a whole building made of similar bricks. Some
single-celled organisms are visible to the naked eye, but they're still tiny compared to even the smallest
multicellular organisms.

As you continue observing, you might see the cell divide, a process called binary fission in bacteria or
mitosis in other single-celled eukaryotes. It's a moment of awe, watching the cell split into two, each
with its own complete set of life-supporting tools. This is how single-celled organisms reproduce,
ensuring their survival and continuation.

Looking at this single-celled organism, you realise how complex and self-sufficient it is. In its
microscopic world, it carries out all the necessary functions of life. It's a reminder of the diversity and
adaptability of life on Earth. From the tiniest single-celled bacteria to the largest multicellular whale,
each organism plays a role in the tapestry of life, each one fascinating and intricate in its own way. This
tiny glimpse into the world of a single-celled organism not only expands your understanding of biology
but also deepens your appreciation for the complexity and wonder of life in all its forms.

RESEARCH & RECORD

3. Watch the Anatomy Links to view microscopic links.
4. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 4: Plants and Animal Cells

Imagine you're in a science lab, looking through a light microscope at two different slides. On one slide,
there's a plant cell, and on the other, an animal cell. At first glance, they might seem quite similar —
after all, they're both cells. But as you look closer, you start to notice some key differences, as well as
some similarities, between these building blocks of life.

Let's start with what's the same. Both plant and animal cells are eukaryotic, which means they have a
nucleus and other organelles that are enclosed within membranes. Under the microscope, you can see
the nucleus in both types of cells — it's like a small, dark spot, and it's where the DNA is stored. This
DNA contains all the instructions for the cell's activities. Both types of cells also have mitochondria,
tiny structures often described as the cell's powerhouses. They convert energy from food into a form
that the cell can use. Another similarity is the presence of a cell membrane in both plant and animal
cells. This membrane holds everything inside the cell and decides what gets in and out.

As you enter a plant cell, the first thing you notice is a sturdy outer layer called the cell wall. This wall
is like the bricks and mortar of a building, providing structure and support. It's what keeps the plant
upright and gives leaves and stems their shape. The cell wall is like a strong suit of armour made mostly
of a substance called cellulose. It keeps the plant cell sturdy and helps the whole plant — from the
tiniest blades of grass to the tallest trees — stay upright and not wilt. Without the cell wall, plants would
be floppy and unable to stand against the wind or grow towards the sun. This isn't something you'd
find in your own cells.

Just inside the cell wall, you find the cell membrane (or plasmalemma). Think of this as the cell's
security gate. It's a flexible layer that controls what comes in and out of the cell. Water, nutrients, and
other essentials pass through the cell membrane, while it keeps out harmful substances. This selective
entrance is vital for the cell's health.

endoplasmic

nucleus reticulum

nucleolus

ribosome
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Now, you're in the main part of the cell, filled with a jelly-like substance called cytoplasm. It's like the
air in our imaginary building, filling all the spaces and holding everything in place. In this cytoplasm,
there are many tiny structures, each with a specific role.

One of the most important structures is the nucleus. This is like the control centre or the brain of the
cell. Inside the nucleus, there's DNA, which holds all the instructions for the cell's activities. It tells the
cell how to grow, what to do, and even how to make more cells. The nucleus is essential because
without it, the cell wouldn't know what to do or how to function.

Next, you might spot some green structures floating around called chloroplasts. These are like tiny
solar panels inside the plant cell. Chloroplasts have a green pigment called chlorophyll, and they use
sunlight to make food for the plant in a process called photosynthesis. It's like a magic trick: the plant
takes sunlight, water, and air, and turns them into oxygen (which we breathe) and glucose (a type of
sugar that the plant uses for energy). This is important because it's how plants make their own food,
something animals can't do.

In the centre of the plant cell, there's often a big sack called a vacuole. This vacuole can be really large,
taking up most of the space inside the cell. It's like a big storage tank. The vacuole holds water and
other important things like nutrients. It also keeps the plant cell firm; if the vacuole doesn't have
enough water, the plant might start to droop.

Another significant feature of plant cells is something called plasmodesmata. These are tiny tunnels
that connect plant cells to each other and allow water, nutrients, and even messages, to move from
one cell to another.

You might also find amyloplasts in some plant cells. These are like storage boxes where the plant keeps
extra food in the form of starch. Plants use this stored food when they can't make enough food through
photosynthesis, like during the night or on cloudy days.

Besides chlorophyll, plant cells can have other kinds of pigments too. These pigments can give plants
bright colours, like the red in strawberries or the purple in grapes. These colours can help attract bees
and other animals to help with pollination, and they can protect the plant from getting too much sun.

Under the microscope, you can also see the difference in shape between plant and animal cells. Plant
cells typically have a more regular, rigid shape due to their cell wall, often appearing rectangular or
square. Animal cells, on the other hand, have a more rounded and irregular shape because they lack
this rigid wall.

As you look through the microscope, you can appreciate both the differences and similarities between
these two types of cells. Both plant and animal cells are complex and fascinating in their own ways,
each adapted to their specific roles in nature. The plant cells, with their rigid structures, chloroplasts
for making food, and large vacuoles, are perfectly equipped for life in the plant kingdom. Meanwhile,
the animal cells, with their flexible shapes, centrioles for cell division, and lysosomes for waste
breakdown, are well-suited to the animal world. This exploration not only shows the diversity of life at
a microscopic level but also how each type of cell is uniquely designed for its role in the larger
ecosystem.

As our journey inside the plant cell comes to an end, it's clear that each part of this tiny world has a
vital role. From the protective cell wall to the energy-producing chloroplasts, and from the nutrient-
storing vacuole to the message-sending plasmodesmata, every component works in harmony. The
nucleus, acting as the command centre, orchestrates the cell's activities, ensuring growth and survival.
The unique features like amyloplasts and various pigments not only support the plant's basic functions
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but also add to the beauty and diversity of the plant world. This incredible, microscopic universe within
each plant cell is a testament to the complexity and wonder of nature. It's a world where every tiny
structure has a purpose, contributing to the life of the plant and, in turn, supporting life on Earth. As
tiny explorers, we leave this world with a newfound appreciation for the intricate and fascinating life
of plants.

RESEARCH & RECORD

1. Watch the Anatomy Links to view microscopic links.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson D: How Are Humans Different?

The human body, an intricate and fascinating biological system, comprises trillions of cells, each a
marvel of nature's engineering. These cells, though tiny, are the fundamental units of life, playing
diverse and vital roles in the body's function and health. The anatomy of human cells is both complex
and diverse, reflecting the myriad functions they perform.

At the most basic level, all human cells share certain structural features. The cell wall, a flexible and
semi-permeable boundary, encloses the cell's contents and regulates the movement of substances in
and out. Within this boundary lies the cytoplasm, a jelly-like substance that houses various organelles,
each with its specialised function. The nucleus, arguably the cell's most crucial organelle, contains
genetic material in the form of DNA, which dictates the cell's activities and characteristics.

Looking closer, we observe the inside of a cell, a tiny but important part of your body. Think of a cell
like a tiny factory, with different parts doing different jobs to keep it running smoothly.

First, there's the nucleus, which is like the cell's control centre. It's wrapped in a special double-layered
skin with tiny holes. These holes let stuff move in and out between the nucleus and the rest of the cell.
Inside the nucleus, there's something called chromatin, which is a mix of DNA (the stuff that makes
you, you!) and proteins. This mix forms chromosomes, which carry all your genetic information. There's
also a tiny part called the nucleolus, and its job is to make ribosomes, which are like little machines
that help make proteins.

Next, we have the mitochondria, and they're like the power plants of the cell. They create energy in a
form called ATP, which the cell uses to do all its work. This energy-making process is a bit like how you
breathe and get energy from the air.

Then there's the endoplasmic reticulum, or ER for short. It comes in two types: rough and smooth.
The rough ER has little ribosomes attached to it and helps make proteins. The smooth ER doesn't have
ribosomes, and it helps make fats, or lipids.

The Golgi apparatus is another really interesting part. It looks like a stack of pancakes. Its job is to take
the proteins and lipids made by the ER, change them if needed, package them, and send them to
different parts of the cell or outside the cell.

Organelles are like tiny organs within a cell. Just like your body has organs (like the heart, lungs, and
stomach) that do different jobs, a cell has organelles that each have special roles. These organelles
work together to keep the cell alive and functioning. Some of the main organelles include the nucleus
(which holds the cell's DNA), mitochondria (the cell's power producers), and lysosomes (which help
break down waste). Peroxisomes are small, round organelles that help protect the cell by breaking
down toxic substances. They contain special enzymes that can safely get rid of harmful chemicals.
Peroxisomes also play a role in breaking down fatty acids, which the cell can then use for energy.

Ribosomes are like tiny factories in the cell that make proteins. Proteins are essential for many
functions in your body, like building muscles and fighting off infections. Ribosomes read the
instructions from the cell's DNA to make sure they create the right proteins. You can find ribosomes
floating freely in the cell's fluid or attached to the endoplasmic reticulum (a type of organelle).

Centrioles are found in animal cells and are involved in cell division. They are shaped like small tubes
and come in pairs. During cell division, they help organise the structure that pulls the chromosomes
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apart so that each new cell gets the right amount of DNA. Centrioles are important for making sure
that when cells divide, everything goes where it's supposed to.

In summary, all these parts — organelles, ribosomes, peroxisomes, and centrioles — work together in
complex ways to keep cells functioning correctly, which in turn keeps you healthy.

So, each part of the cell has a special job, working together to keep the cell, and ultimately you, healthy
and functioning!

Centriols
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RESEARCH & RECORD

1. Watch the Anatomy Links to view microscopic links.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 0: Mitosis

Centrioles are tiny structures found in most of the cells in living things, except for plants and fungi.
They're like the construction managers in the process of cell division, which is how one cell splits into
two. This process is important because it helps you grow and heals your body when you get a cut or
scrape.

Now, let's talk about what a centriole looks like and does. They're tiny, cylindrical structures, kind of
like the shape of a pasta tube. Each cell usually has a pair of these centrioles, and they work together.
Their job is to organise and manage the division of the cell, specifically in a process called mitosis.

Mitosis is how your cells divide and make more cells. It's like a magic trick where one thing splits into
two identical things. In your body, cells need to divide for you to grow or to replace old cells. Imagine
your skin cells - they're constantly being replaced by new ones, and that's all thanks to mitosis.

Here's how the centrioles help in this process. When a cell gets ready to divide, the centrioles start to
move to opposite ends of the cell. Think of them as setting up two construction sites at each end. As
they move, they start building something called the spindle. The spindle is made of tiny fibres and it
acts like a set of strings that can pull things apart.

In the centre of the cell, there are structures called chromosomes that carry all your genetic
information, like a recipe book for making you. When it's time for the cell to divide, these
chromosomes need to be copied and split so that each new cell gets the exact same information. This
is where the spindle fibres come in. They attach to the chromosomes and pull them apart gently and
evenly into two groups.

As the spindle does its work, the centrioles are like supervisors, making sure everything goes smoothly.
They ensure that each new cell will have the right amount of chromosomes. It's crucial because even
a small mistake can cause big problems.

After the chromosomes are split, the cell starts to pinch in the middle, kind of like squeezing a water
balloon until it divides into two smaller balloons. This is the final step, called cytokinesis, where the
cell fully splits into two new cells. While the centrioles don't directly make this happen, their earlier
work ensures that each new cell has the correct set of instructions in the form of chromosomes.

Mitosis

ololcieiss

This whole process of mitosis, from start to finish, is a bit like a well-rehearsed dance. Every part of the
cell has to do its job just right, and the centrioles are key players in making sure the dance goes
smoothly.
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Now, why are centrioles unique to humans and animals? Well, plants and fungi have their own ways
of organising their cells when they divide. They don't have these specific structures. This is one of the
big differences between the cells of different living things.

It's fascinating to think about how such tiny structures in your cells have such an important job.
Without centrioles, cells wouldn't divide correctly, and that would be a big problem for growing and
staying healthy. So next time you think about how you grow taller or how a cut heals, remember the
tiny but mighty centrioles, working hard in each of your cells!

RESEARCH & RECORD

1. Watch the Anatomy Links to view microscopic links.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 72 Fear{ullg dl‘lC]. Woncler{ullg Macle

Dr. Paul Brand was a pioneering physician and surgeon renowned for his groundbreaking work in the
field of leprosy. He made significant contributions to the understanding and treatment of leprosy,
particularly in reconstructive surgery and the management of leprosy-induced nerve damage. Dr.
Brand's work brought new hope and improved quality of life to many affected by this disease. He also
co-authored several books, combining his medical expertise with a deep compassion for his patients,
and greatly influenced the medical approach to leprosy and chronic pain management. Here is an
excerpt from one his book Fearfully and Wonderfully.

INVISIBLE MADE VISIBLE

‘In modern times the word image may connote nearly the opposite of its original meaning. Today a
politician hires an image-maker, a job applicant dresses to present an image of confidence and success,
a corporation seeks just the right image in the marketplace. | wish to return to the word's original
meaning: a true likeness, not a deceptive illusion.

Think of a ten-pound bundle of protoplasm squirming fitfully in a blanket. The baby's father ~weighs
twenty times as much, with his body parts in different proportions. Yet the mother announces proudly
that the baby is the 'spitting image' of his father. A visitor peers closely. Yes, a resemblance does exist,
evident now in a dimple, slightly flared nostrils, a peculiar earlobe. Before long, mannerisms of speech
and posture and a thousand other mimetic traits will bring the father unmistakably to mind.

Such usages of image—a baby, a professor’s facial expression—shed light on a mysterious phrase from
the Bible: the image of God. That phrase appears in the very first chapter of Genesis, and its author
seems to stutter with excitement, twice repeating an expression from the preceding verse: 'So God
created human beings in his own image. In the image of God he created them; male and female he
created them' (1 :27 NL T). The very first, humans received the image of God, and in some refracted
way each one of us possesses this sacred quality.

After each stage of creation, God pronounced it 'good'. Still, something was lacking until God decided,
'Let us make human beings in our image, to be like us ... ' (1:26 NLT). Among all earthly creatures, only
humanity receives the image of God. But how can visible human beings express a likeness to God, who
is invisible spirit?

We share with the animals a body composed of bone, organs, muscle, fat, and skin and in truth, we fall
short compared to the abilities of some animals. A horse easily outruns us, a hawk sees far better, a
dog detects odours and sounds imperceptible to us. The sum total of our sheer physical qualities is no

more godlike than a cat's. And yet, we are made in God's image, with our bodies serving as its
repository.
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Like a growing child absorbing traits from his parents, like a student learning from his professor, we
can take on God's qualities — compassion, mercy, love, gentleness — and express them to a needy,
broken world. As spirit, God remains invisible, relying on us to make that spirit visible.

It is a supreme mystery that God has chosen to convey likeness through millions of ordinary people like
us. We bear that image collectively, as a Body, because any one of us taken individually would present
an incomplete image, one partly false and always distorted, like a single glass chip hacked from a
mirror. Yet in all our diversity we can come together as a community to bear something of God's image
in the world.

LEARNING FROM THE BODY

I close my eyes, blocking the view outside. Barefoot, | am wiggling the small bones in my right foot,
half the width of a pencil and yet strong enough to support my weight in walking. | cup my hand over
my ear and hear the familiar 'seashell' phenomenon, actually the sound of blood cells rushing through
the capillaries in my head. | stretch out my left arm and try to imagine the chorus of muscle cells
expanding and contracting in concert. | rub my finger across my arm and feel the stimulation of touch
cells, 450 of them packed into every one-inch-square patch of skin.

Inside, a multitude of specialised cells in my stomach, spleen, liver, pancreas, and kidneys are working
so efficiently that | have no way of perceiving their presence. All the while, fine hairs in my inner ear
monitor a swishing fluid, ready to alert me if | suddenly tilt off balance.

When my cells work well together, I'm hardly conscious of their existence. Instead, | feel the composite
of their activity known as Paul Brand. My body, composed of many parts, is one. And that is the root
of the analogy we shall explore.

| picture the human body as a community made up of individual cells. The white blood cell, for example,
closely resembles an amoeba, though it possesses far less autonomy. A larger organism determines its
duties: and it must sometimes sacrifice its life for the sake of that organism. Yet the white cell performs
a singularly vital function. The amoeba flees danger; the white cell moves toward it. A white cell can
keep alive a person like Newton or Einstein...or you and, me.

The cell is the basic unit of an organismy; it can either live for itself, or it can help form and sustain the
larger being. The same principle applies to human groups, such as neighbourhood communities and
even nations. Ask not what your country can do for you,' President John F. Kennedy challenged
Americans; 'ask what you can do for your country’. Membership has its privileges, and also its
conditions.

The apostle Paul explored this analogy in 1 Corinthians 12, a passage that compares the church to the
human body. His analogy takes on even more meaning to me because | deal with the body's cells every
day. Following Paul's analogy, | augment it like this:

The body is one unit, though it is made up of many cells, and though all its cells are many, they form
one body. . . If the white cell should say, because | am not a brain cell, | do not belong to the body,
it would not for that reason stop being part of the body. And if the muscle cell should say to the
optic nerve cell, because | am not an optic nerve, | do not belong to the body, it would not for that
reason cease to be part of the body. If the whole body were an optic nerve cell, where would be the
ability to walk? If the whole body were an auditory nerve, where would be the sense of sight? But
in fact God has placed the cells in the body, every one of them, for a reason. If all cells were the
same, where would the body be? As it is, there are many cells, but one body.
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That analogy conveys a more precise meaning to me because though a hand or foot or ear cannot have
a life separate from the body, a cell does have that potential. It can live in the body as a loyal member,
or it can cling to its own autonomy. Some cells do enjoy the body's benefits selfishly, while maintaining
complete independence — we call them parasites, or cancer cells. From the human body, we learn
important lessons on how to bear God'’s image.’

Quote from Fearfully and Wonderful: The Marvel of Bearing God’s Image by Dr Paul Brand and Phillip
Yancey© 2019 p. 4-8

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 8: What is an Organ?

Understanding what an organ is and how it functions in different animals, including humans, is like
exploring a fascinating world full of wonders and surprises. Let's dive into this intriguing topic and
discover the similarities and differences among various organs in humans and animals.

Firstly, an organ is a part of the body that has a specific function. Think of it as a piece of a puzzle that
has a unique job. For example, your heart pumps blood, your lungs help you breathe, and your brain
helps you think. Each organ is made up of different tissues, and these tissues work together like a team
to perform the organ's function.

Now, let's look at how organs in humans
COW’S DiSGStion Sg stem compare to those in animals. Interestingly,
; many animals have organs like ours, but

they function a bit differently.
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Moving on to hearing, dogs are a great example. Have you ever noticed how a dog might react to a
sound you can't even hear? That's because dogs have a far superior sense of hearing compared to
humans. They can hear higher-pitched sounds and detect noises from a greater distance. This
heightened sense of hearing helps them in hunting and also makes them great companions for
security.

Eyesight is another interesting area to compare. While humans have pretty good vision, there are
animals with much more specialised eyesight. Take eagles, for example. They have incredibly sharp
vision, allowing them to spot prey from a great distance while soaring high in the sky. Their eyes are
adapted to spot tiny movements, helping them hunt efficiently. On the other hand, many animals, like
nocturnal creatures, have eyes that see well in the dark, something humans cannot do naturally.

Human beings are unique. While we might not have the strongest muscles or the sharpest teeth,
humans excel in something incredibly special: the ability to think, construct, and create complex
structures. This ability comes from our highly developed brain, an organ that is extraordinary in its
complexity and capabilities. The human brain allows us to think abstractly, solve complex problems,
invent things, and create art and music.

Our brain's capacity for learning and memory is also remarkable. We can remember past experiences,
learn new skills, and apply them to different situations. This ability to think and learn has enabled
humans to build civilisations, develop technology, and explore the universe.
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In summary, while many animals have organs that are like ours, each species was created differently
to suit their unique way of life. However, humans stand out with our highly developed brains, enabling
us to think, create, and build in ways no other species can. This exploration of organs across different
species shows us the beauty of nature's diversity and how each living being is uniquely equipped for
survival. It's a wonderful reminder of how interconnected we all are in the grand tapestry of life.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 9: Human Organ SLJ stems

Let's take an exciting journey through the human body, exploring the amazing organ systems that work
together to keep us alive and well. Understanding these systems is like unravelling the mysteries of a
complex, well-oiled machine where every part has a crucial role to play.
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First up, let's talk about the circulatory system. This system is like the body's superhighway, with blood
vessels acting as roads and your heart as the central pumping station. The heart, a powerful muscle,
pumps blood throughout the body, delivering oxygen and nutrients to every cell and carrying away
waste products. Imagine how busy and important a system it is, keeping every corner of our body well-
supplied and clean!

Next, there's the respiratory system, which includes your nose, trachea, and lungs. Its job is to bring
oxygen into the body and remove carbon dioxide, a waste gas that cells produce. Breathing in, we take
oxygen into our lungs. Here, it's transferred to the blood and carried off to the rest of the body.
Breathing out, we expel carbon dioxide. This process is like a trade: oxygen in, carbon dioxide out.

The integumentary system is our body's first line of defence against the outside world. It includes the
skin, hair, nails, and various glands. The skin, which is the largest organ in the human body, plays a
critical role in protection. It shields our internal organs from injury, bacteria, and harmful UV rays from
the sun. The skin also helps regulate body temperature; when we're hot, sweat glands in the skin
release sweat, which cools the body as it evaporates. When we're cold, the blood vessels in the skin
constrict to conserve heat.
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The digestive system is all about turning food into fuel. It starts with the mouth, where food is chewed,
and moves through a long tube called the gastrointestinal tract. Along the way, different organs like
the stomach and intestines break the food down into nutrients. These nutrients are absorbed into the
blood and transported to cells. The parts of the food we can't use are turned into waste and eventually
leave our body. It's a bit like a factory, where raw materials (food) are turned into products (nutrients)
our body can use.

Then there's the skeletal system, which is like the body's framework. Made up of bones, it provides
structure, protects organs, and works with muscles to allow movement. Bones also store minerals and
produce blood cells. Imagine your bones as the steel beams in a building, giving it shape and strength.

Closely working with the skeletal system is the muscular system. Muscles are the body's movers and
shakers. They work by contracting and relaxing, which allows us to move. There are different types of
muscles: skeletal muscles, which are attached to bones and help us move our limbs; smooth muscles,
found in organs like the stomach and intestines; and the heart muscle, which is a bit different from the
rest and works tirelessly to pump blood.

The eye is a part of the human visual system. This system is primarily responsible for providing the
sense of sight, allowing us to perceive the world around us in terms of light, colour, and depth. The
visual system includes not only the eyes themselves but also the parts of the brain that process visual
information. The eye works by capturing light and converting it into neural signals which are then
interpreted by the brain. This intricate process involves various components of the eye such as the
cornea, lens, retina, and optic nerve, along with the brain's visual cortex.

Our nervous system is the body's communication network. It includes the brain, spinal cord, and
nerves. Nerves are like electrical wires that carry messages between the brain and the rest of the body.
This system controls everything from our movements to our thoughts and feelings. It's like the body's
computer, processing and sending information at lightning speed.

The endocrine system is made up of glands that produce hormones. These hormones are chemical
messengers that travel in the blood to organs and tissues. They help regulate bodily functions like
growth, metabolism, and reproduction. Think of hormones as little mail carriers, delivering important
instructions to different parts of the body.

The urinary system helps get rid of waste and regulates fluid balance. It includes the kidneys, which
filter blood to produce urine, and the bladder, where urine is stored before it leaves the body. It's like
the body's waste management system, ensuring that we get rid of what we don't need.

Our immune system is our body's defence force, protecting us from infections and diseases. It includes
white blood cells, the spleen, and lymph nodes. Like a team of soldiers, it's always on the lookout for
invaders like bacteria and viruses and ready to fight them off.

Lastly, the reproductive system is responsible for producing new life. It includes different organs in
men and women and is essential for human reproduction. It's like the body's way of ensuring that life
goes on, generation after generation.

These organ systems don’t work alone; they all interact and depend on each other in some way. For
instance, the respiratory system brings in oxygen that the circulatory system transports to cells. The
muscular system needs bones for movement, and the nervous system controls the muscles. It's a
perfect example of teamwork!
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Understanding these systems helps us appreciate the complexity and wonder of the human body. Each
system plays a vital role in keeping us healthy and functional. They're constantly working, even when
we're asleep, ensuring that we can live, grow, and experience the world around us. It's truly remarkable
how all these systems come together to make us who we are.

Over the next few weeks we will be studying each of these systems in more detail.

RESEARCH & RECORD

3. Watch the Anatomy Links to research additional information.
4. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 10: The Circulatory System

The circulatory system, a true marvel of the human body, is like a busy highway inside us. It's a network
of roads — in this case, blood vessels — that carry blood to every part of our body. This system is crucial
for our survival, and it works non-stop, 24 hours a day, without a break!

At the heart of this system, quite literally, is the heart. The heart is a muscular organ, about the size of
your fist, located in your chest. Think of it as a pump that keeps the blood moving throughout your
body. The heart has four rooms or chambers —two on the top called atria and two on the bottom called
ventricles. It beats about 100,000 times a day to send 5 litres of blood on a journey through the body.

Blood Flow in tl Heart
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Now, let's follow the path of blood in this amazing system. Blood starts its journey in the right side of
the heart. But this blood is a bit different —it's carrying waste products like carbon dioxide because it
has already delivered its oxygen to the body. This deoxygenated blood needs to get rid of carbon
dioxide and pick up fresh oxygen. So, off it goes to the lungs through a big blood vessel called the
pulmonary artery.

In the lungs, something awesome happens. The blood releases carbon dioxide, which we breathe out,
and picks up oxygen when we breathe in. This oxygen-rich blood then travels back to the heart, but
this time to the left side.

From the left side of the heart, this freshly oxygenated blood is pumped out to the rest of the body. It
travels through a massive blood vessel called the aorta and then through a network of smaller vessels.
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These vessels get smaller and smaller, like branches on a tree, until they're tiny enough to reach every
cell in your body.

As this oxygen-rich blood travels, it delivers its precious cargo of oxygen to every cell. Cells need oxygen
to produce energy, like how a car needs petrol to run. But it's not just oxygen that the blood delivers.
It also brings nutrients, like the glucose from your last meal, and hormones, which are like tiny
messengers telling different parts of your body what to do.

After the blood has dropped off oxygen and nutrients, it picks up waste products, like the carbon
dioxide, and starts its journey back to the heart. This time, it travels through veins. Veins are another
type of blood vessel, and they have a tough job. They have to carry blood back to the heart against
gravity, especially from the lower parts of your body. That's why veins have tiny one-way valves that
prevent blood from flowing backward.

Once the blood reaches the heart, it's ready to be sent to the lungs again, and the cycle continues. This
amazing loop happens over and over, keeping you alive and active.

But wait, there's more to the circulatory system. It also includes the lymphatic system, a network of
vessels that carries a clear fluid called lymph. The lymphatic system helps fight infections and maintains
fluid balance in your body. It works alongside the blood vessels but is often a behind-the-scenes player
in the circulatory system.

Blood itself is fascinating. It's not just a red liquid. It's made up of red blood cells, which carry oxygen;
white blood cells, which fight infections; platelets, which help your blood clot when you get a cut; and
plasma, a yellowish liquid that carries nutrients, hormones, and waste products.

The circulatory system also plays a crucial role in maintaining your body temperature. When you're
hot, blood vessels near the surface of your skin widen, allowing more blood to flow and releasing heat.
When you're cold, these vessels narrow, keeping warm blood deeper in your body to maintain your
core temperature.

It's not just about moving blood around, though. The circulatory system is closely connected to other
systems in your body. It works with the respiratory system to exchange oxygen and carbon dioxide,
with the digestive system to distribute nutrients, and with the renal system to help remove waste
products.

Taking care of this vital system is very important. Eating healthily, exercising, and not smoking are some
of the best ways to keep it running smoothly. Problems in the circulatory system, like clogged arteries
or heart disease, can have serious effects on your overall health.

In conclusion, the circulatory system is a complex and vital network that keeps us alive and kicking. It's
essential for delivering oxygen, nutrients, and much more to every part of your body, and it's working
for you right now, as you read this! Isn't that just amazing?

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 11: Heart Transplants

Heart transplants, a remarkable achievement in the field of medicine, have a fascinating history that
spans decades of research, trials, and groundbreaking surgeries. This journey, filled with challenges
and breakthroughs, shows how far medical science has come.

The story of heart transplants begins in the early 20th century. Doctors and scientists were exploring
the possibility of replacing diseased organs with healthy ones. But the heart, being such a complex and
vital organ, posed significant challenges. The first attempts at heart transplants in animals were made
in the 1930s, but it wasn't until the 1950s and 1960s that the techniques began to improve.

One of the key challenges was the body's immune system, which often rejected transplanted organs.
The development of better immunosuppressive drugs in the 1960s, which could reduce the risk of
rejection, was a turning point. These drugs made it more likely that a transplanted heart would be
accepted by the recipient's body.

Then came a momentous event: the first successful human heart transplant. On December 3, 1967,
Dr. Christiaan Barnard, a South African surgeon, performed this groundbreaking surgery. The patient
was Louis Washkansky, a 53-year-old man suffering from chronic heart disease. The donor was a young
woman who had lost her life in an accident. The surgery was a success, marking a new era in medical
history. Although Washkansky lived only 18 days following the transplant, he died not because the
heart failed but because he got to pneumonia. Following Barnard’s success, heart transplants began
to be performed more frequently around the world.

The 1980s saw another significant development: the invention of the Jarvik-7, an artificial heart.
Named after its inventor, Dr. Robert Jarvik, this device was designed to completely replace the function
of a failing human heart. The first recipient of the Jarvik-7, Barney Clark, lived for 112 days with the
device. While the Jarvik-7 and subsequent models weren't perfect solutions, they represented a huge
step forward in treating heart disease. These devices were mainly used as a temporary solution,
keeping patients alive until a human heart for transplant became available.

Doctors also experimented with putting animal hearts in humans. This process is called
xenotransplantation, where 'xeno' refers to a foreign species. The first attempts at xenotransplantation
were largely unsuccessful. One of the most notable cases involved the transplantation of a baboon’s
heart into a human occurred in 1984. Baby Fae was born with a severe heart defect called hypoplastic
left heart syndrome, where the left side of the heart is underdeveloped and unable to pump blood
effectively. Her situation was critical, and a human heart for transplant wasn't available.

The decision to use a baboon's heart was not made lightly. It involved extensive ethical considerations
and medical risks. One of the biggest challenges with xenotransplantation is the risk of organ rejection.
The human immune system is designed to attack anything it recognizes as foreign, and an organ from
another species is definitely foreign. Despite these risks, the surgery proceeded because it was Baby
Fae's only chance for survival.

The transplant, performed on October 26, 1984, was technically successful. The baboon heart was
placed in Baby Fae's chest, and for a time, it 21 days it functioned for 21 days but ultimately, her body
rejected the foreign heart, leading to her passing. Her case sparked a global debate on the ethics of
xenotransplantation and raised questions about the risks and potential of such procedures.

Despite the tragic outcome, Baby Fae's story was a milestone in medical science. It pushed the
boundaries of what was possible in organ transplantation and paved the way for more research into
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xenotransplantation. Scientists continued to explore ways to make animal organs more compatible
with the human immune system, including genetic engineering techniques.

Fast forward to the present, and the field of xenotransplantation has seen remarkable advancements.
Researchers are now looking at pigs, rather than primates, as potential donors for human organ
transplants. Pigs are more readily available, their organs are a suitable size, and through genetic
modification, the risk of organ rejection can be reduced.

The history of heart transplants is a story of perseverance, innovation, and the relentless pursuit of
saving lives. It showcases the best of human ingenuity and compassion, reflecting our deep desire to
overcome even the most daunting medical challenges. As science continues to advance, the future of
heart transplants looks bright, with the potential for even more lives to be saved and improved through
these extraordinary medical procedures.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 12: Fiona Coote and Dr Victor Chang

Fiona Coote's story is not just a tale of medical triumph, but also a story of courage and groundbreaking
achievements in the history of Australian medicine. In 1984, Fiona Coote, at just 14 years old, became
Australia's youngest and first female heart transplant recipient, a surgery that marked a significant
milestone in the country's medical history.

Before her transplant, Fiona faced a dire situation. She suffered from viral myocarditis, a condition that
inflames the heart muscle and severely impairs its ability to function. Her situation was critical, and a
heart transplant was her only hope for survival.

Dr. Victor Chang, a name synonymous with pioneering advancements in the field of cardiac surgery in
Australia. Dr. Chang was a highly skilled and innovative surgeon, known for his dedication to saving
lives through transplantation. He had trained extensively in the United States and the United Kingdom,
bringing back valuable knowledge and skills to Australia. His work in establishing a heart transplant
program in Sydney's St Vincent's Hospital set the stage for Fiona's lifesaving surgery.

On April 8, 1984, Fiona underwent the transplant surgery under the skilled hands of Dr. Chang. The
operation was a success, and it significantly impacted not just Fiona's life but also the medical
community in Australia. Fiona's successful surgery, at such a young age, demonstrated the possibilities
and advancements in heart transplant surgery.

However, Fiona Coote’s medical journey of did not end with her first heart transplant in 1984. In 1986,
two years after her initial surgery, she required a second heart transplant. The need for this second
transplant arose due to complications related to the first transplant, a situation not uncommon in early
transplant cases. The second transplant was also performed by Dr. Victor Chang, reinforcing his
pioneering role in the field of heart transplantation in Australia.

Fiona Coote survived both transplant surgeries, an impressive feat given the complexity and risks
associated with such procedures, especially during that time. As Australia’s longest surviving heart
transplant patient, her survival and resilience have made her a symbol of hope and the possibilities of
modern medicine. She went on to become a physiotherapist but never had children. Fiona Coote
turned 53 in 2023 and is still fit and healthy. Her story has played a crucial role in raising awareness
about the importance of organ donation.

Advancements in medical technology have dramatically improved the lives of patients like Fiona Coote
and her experience underscores the critical role of skilled medical professionals. Her journey continues
to inspire many and contributes to the ongoing discussion and research in the field of organ
transplantation.

Dr. Victor Chang's contributions went beyond Fiona's operation. However he was tragically murdered
in 1991 after a failed blackmailing attempt. His death was a great loss not only to the Australian medical
community but also to the field of heart transplantation worldwide. Dr. Chang was a visionary who
had contributed significantly to the development of heart transplant techniques and was instrumental
in establishing the heart transplant program at St Vincent's Hospital in Sydney. He was known for his
extraordinary surgical skills, his dedication to his patients, and his pioneering work in developing
artificial heart valves.

Dr. Chang's legacy lives on through the many lives he saved and the advancements he brought to
cardiac surgery. His work has inspired subsequent generations of surgeons and medical professionals.
In his honour, the Victor Chang Cardiac Research Institute was established in Sydney. This institution
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continues his work by conducting cutting-edge research into the prevention, diagnosis, and treatment
of heart disease.

Dr. Chang's untimely death was a profound reminder of the fragility of life and the impact that one
individual can have on the lives of many. His contributions to medicine have left an indelible mark on
the world, and his memory continues to inspire and drive forward the field of heart health and
transplantation.

Fiona Coote's story, intertwined with Dr. Chang's remarkable achievements, highlights the incredible
advancements in medical science and the impact of skilled and compassionate healthcare
professionals. It's a story that inspires hope and showcases the resilience of the human spirit coupled
with the wonders of modern medicine.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 13: Medical Ethics

Note: Please read this lesson with your parents to discuss the issues raised in
this lesson.

Medical ethics is like a set of rules that doctors and nurses follow to make sure they take care of
patients in the best way possible. It's similar to having a guidebook for making good decisions when it
comes to health and medical treatments. Here are some key points about medical ethics:

1. Be fair to everyone: Just like how we learn to treat our friends fairly, doctors should treat all
their patients equally, no matter who they are.

2. Do no harm: This is an important rule in medical ethics. It means that doctors should always
try their best to make sure their treatments don't hurt the patient.

3. Keep secrets safe: When a patient tells a doctor something private, the doctor should keep it
a secret.

4. Ask permission: Doctors should always ask if it's okay before they do a treatment or test.

5. Be honest: Doctors should always tell the truth about what's happening with their patients. If
a treatment isn't working, they need to say so.

6. Help patients make decisions: Sometimes, making decisions about health can be hard.
Doctors should help patients understand their choices and decide what's best for them.

7. Keep learning: Doctors should always keep learning new things so they can be the best at
helping their patients.

But as you learnt in the case of organ transplants, the decisions doctors make are not always easy. So,
for example when we talk about heart transplants from an ethics perspective, we delve into a world
where faith, ethics, and modern medicine intersect. This topic is complex and touches on profound
guestions about life, death, and the essence of our humanity.

At the heart of medical procedures like heart transplants is respect for life. Christianity teaches the
sanctity of human life, the belief that every life is precious and worthy of protection and care. The
Vatican, the central point of authority in the Catholic Church, has spoken on this matter. In addressing
organ donation, the Catholic Church, including popes over the years, has generally been supportive,
viewing it as an act of charity and love for others. The Catechism of the Catholic Church, an important
text in Catholic teachings, describes organ donation after death as a noble and meritorious act and is
encouraged as an expression of generous solidarity.

Medical ethics involves doctors making choices that can be very difficult. Doing what is best for the
patient is their goal and sometimes the outcome is unknown or risky for the patient. As medical
technology and understanding evolve, so too will the ethical discussions around these topics, requiring
continuous discussion and reflection within the Christian community and beyond.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 14: The Respiratory System

The human respiratory system is a fascinating and essential part of our bodies, and understanding how
it works is like unlocking a secret of how we stay alive and energised. Imagine this system as a complex,
yet perfectly coordinated network, much like the busiest airports in the world, where air travels in and
out, carrying vital supplies to keep the city — in this case, your body — functioning.

At the centre of this system are your lungs, two sponge-like organs located in your chest. But the
journey of air begins at the nose or mouth, the gateways where air enters your body. When you
breathe in through your nose, the air is warmed and moistened, and dust particles are filtered out by
tiny hairs called cilia. Breathing through the mouth skips this natural filtration, which is why breathing
through the nose is generally healthier.

From there, the air travels down the throat, passing a crucial crossroad called the pharynx. This is
where the paths for food and air cross, and it's vital that only air goes into the respiratory tract. The
epiglottis, a small flap of tissue, plays a crucial role here. It closes over the windpipe when you swallow,
preventing food and drink from entering the lungs.

Next, air flows through the larynx, which houses your vocal cords. This is where your voice is produced.
As air passes over the vocal cords, they vibrate, creating sounds. The tone and pitch of your voice are
controlled by the tension and length of these cords.

The air then enters the trachea, or windpipe, a tube reinforced with rings of cartilage, which keeps it
open all the time. Think of the trachea as a main highway, carrying air to and from the lungs. Inside
the chest, the trachea splits into two smaller tubes called bronchi, each leading to a lung. The bronchi
further divide into smaller and smaller tubes, much like the branches of a tree. These smaller tubes
are called bronchioles.

At the end of these bronchioles are tiny air sacs called alveoli. These are crucial for the exchange of
gases. Each alveolus is like a tiny balloon, and there are about 300 million of them in your lungs. They
are surrounded by a network of tiny blood vessels called capillaries. Here, the magic of gas exchange
takes place. Oxygen from the air you've inhaled passes through the thin walls of the alveoli and into
the blood in the capillaries. At the same time, carbon dioxide, a waste gas produced by your body’s
cells, travels from the blood into the alveoli to be exhaled.

This exchange is essential for keeping your body's cells supplied with oxygen, which they need to
produce energy. Without this constant supply of oxygen and removal of carbon dioxide, your cells
would not be able to function properly.

Breathing, the process of moving air into and out of the lungs, is controlled by a part of the brain called
the medulla oblongata. This part of your brain automatically controls the rate and depth of your
breathing depending on the body's needs at any given time. For instance, when you're exercising, your
cells need more oxygen to produce energy, so your breathing rate increases.

The diaphragm, a dome-shaped muscle at the bottom of your chest, plays a crucial role in breathing.
When you breathe in, the diaphragm contracts and flattens, creating more space in the chest cavity
and pulling air into the lungs. When you breathe out, the diaphragm relaxes, the space in the chest
cavity decreases, and air is pushed out of the lungs.
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Your respiratory system also has a self-cleaning mechanism to protect your lungs from irritation and
infection. The mucus produced in your airways traps dust and germs, and the cilia move this mucus
upwards towards the throat, where it can be swallowed or coughed out.

It's also important to note that the respiratory system works closely with the circulatory system. The
oxygen-rich blood from the lungs is transported to the heart, which then pumps it throughout the
body. At the same time, blood carrying carbon dioxide returns to the lungs, where the carbon dioxide
is removed and exhaled.

When you catch a respiratory infection, it's like your body's air transportation system getting disrupted
by unwanted invaders, such as bacteria, viruses, or even fungi. These germs enter your body primarily
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through your nose or mouth. Once inside, they start to multiply and spread, leading to an infection.
This can happen in any part of your respiratory system, from your nasal passages and throat (like in a
common cold) to your lungs (like in pneumonia). These infections can cause various symptoms,
including coughing, sneezing, a sore throat, and sometimes difficulty breathing. The coughing and
sneezing are your body's way of trying to get rid of the germs.

Your immune system, which is like your body's defence army, springs into action to fight off these
invaders. White blood cells are sent to the infected areas to attack the germs. Sometimes, in the
process of fighting off the infection, your respiratory tissues become inflamed and produce mucus,
which can make you feel congested. This is why you often get a runny or stuffy nose with a cold. The
severity and duration of the infection can vary depending on the type of germ causing it and how
strong your immune system is. In most cases, your body successfully fights off the infection in a few
days or weeks. However, in some cases, especially if your immune system is weakened or the infection
is particularly aggressive, medical treatment like antibiotics (for bacterial infections) or antivirals (for
viral infections) might be necessary.

Taking care of your respiratory system is vital. Avoiding smoking, staying active, and breathing clean
air are essential for keeping your lungs healthy. Remember, your lungs are like balloons; the more you
use them, the better they function. So, activities like sports, singing, and even blowing up balloons can
help keep your lungs strong.

Understanding the human respiratory system is like unravelling a mystery of how our bodies work. It's
a remarkable system that operates seamlessly, keeping us alive and well. Every breath you take is a
testament to this amazing process, a process that sustains life and allows us to engage in all our daily
activities. Remember, every breath is a gift, and taking care of your respiratory system is crucial for a
healthy and active life.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 19: Olfactory System

The olfactory system, or the sense of smell, is one of the most fascinating and complex parts of human
biology. It’s not just about sniffing flowers or detecting a gas leak; it's a deep and intricate system that
connects directly to our emotions and memories, and plays a crucial role in our everyday lives.

Let’s start with the nose, the frontline organ of our olfactory system. Inside your nose, there's a special
area called the olfactory epithelium, which is packed with millions of sensory neurons. These neurons
have tiny hair-like projections that catch odour molecules as they pass by. Each of these neurons is like
a microscopic detective, identifying specific odour molecules and sending signals to the brain. This
process allows us to recognise and differentiate between thousands of different smells.

Olfactory System

OLFACTORY TRACT

OLFACTORY BULBE

Our sense of smell is closely linked to our emotions and memories. Have you ever noticed how a
particular scent can suddenly remind you of a specific event or person? This happens because the
olfactory system is directly connected to the limbic system, an area of the brain that handles emotions
and memories. This connection is why certain smells can instantly make us happy, calm, or even
nostalgic.
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Smells can also influence our behaviour and choices. For example, the scent of fresh food can make us
hungry, while an unpleasant odour can warn us of danger, like spoiled food or smoke from a fire. This
connection between smell and emotion is so strong that it's even used in therapies to help people with
mental health issues like anxiety or depression.

However, our sense of smell isn't invincible. Various factors can cause us to lose it, temporarily or
permanently. Viral infections like the common cold or flu are notorious for temporarily robbing us of
our sense of smell. More serious conditions, like neurological diseases or head injuries, can lead to a
permanent loss of smell, a condition known as anosmia. Environmental factors like pollution or
smoking can also impair our olfactory abilities.

Interestingly, some people make a living with their noses. Professional smellers, or "olfactory experts,"
are employed in various industries. Perfumers, for example, create fragrances by mixing different
scents. They have an exceptionally refined sense of smell, allowing them to detect and differentiate
between subtle fragrance notes. Similarly, sommeliers, experts in wine, rely heavily on their sense of
smell to assess the quality and characteristics of different wines. Food critics and chefs also depend on
their olfactory senses to evaluate and enhance culinary experiences.

Now, think about your own experiences with smell. Can you recall a scent that brings back a particular
memory or feeling? Maybe the smell of a certain food reminds you of a family gathering, or a particular
perfume brings back memories of a loved one. This personal connection to smell is unique to each
individual and is part of what makes our olfactory experiences so special.

Our sense of smell is more than just a biological function; it's a bridge to our emotions and memories,
influencing our decisions and experiences. The next time you catch a whiff of something, take a
moment to appreciate this amazing ability. Whether it's the aroma of your favourite meal or the scent
of a blooming flower, each smell tells a story and connects us to the world in a way that no other sense
can.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 10: Integumentary System ~ Skin

In the 1950s, Dr. Harry Harlow's groundbreaking experiments with baby monkeys opened our eyes to
the profound importance of touch and emotional comfort in development. He showed us that when
baby monkeys were given the choice between a wire surrogate mother equipped with food and a soft,
cloth-covered surrogate without food, they overwhelmingly preferred the comforting touch of the
cloth mother. This preference for the cloth surrogate, especially in times of stress, illustrated a
fundamental need for affectionate physical contact, extending beyond basic nutritional needs.
Harlow's work challenged the then-common beliefs about the mother-child bond, emphasising not
just frequent physical contact but the critical role of emotional and tactile connection.

This insight into the emotional and tactile needs of young mammals provides a compelling introduction
to the integumentary system, particularly the skin, and its significance in human development and
well-being. The skin, as the largest organ of the human body, is not only a physical barrier protecting
us from external elements but also a key player in our sensory experiences, including the vital sense
of touch. It is through the skin that we experience the comforting warmth of a hug or the reassuring
hand of a loved one. This organ is intricately designed with nerves that respond to touch, pressure,
pain, and temperature, making it a crucial medium for physical and emotional interactions. The
importance of the skin and the sense of touch in our lives, as highlighted by Harlow’s research, goes
beyond mere physicality; it shows a strong need for connection and emotional support, integral to our
growth, health, and happiness. Understanding the complexity and the vital functions of the skin can
deepen our appreciation for this incredible organ and the essential human need for touch.

Your skin, much like a high-tech suit of armour, is designed to protect you from many external threats,
such as germs, harmful sun rays, and physical injuries. It's also a sensory superhero, equipped with
nerves that help you feel sensations like heat, cold, pain, and pressure, keeping you in touch with the
outside world.

Your skin has three main layers, each with its own important functions. The outermost layer, the
epidermis, is like the watchtower of your fortress. It's your first line of defence against the outside
world. This layer is made of cells that are continuously produced and shed, keeping your skin fresh and
new. It contains melanocytes, which produce melanin, the pigment that gives your skin its colour and
helps protect you from the sun's ultraviolet rays. The more melanin your skin produces, the darker it
becomes, and this tanning process is actually your skin's way of shielding itself from sun damage.

Beneath the epidermis lies the dermis, the middle layer, which can be thought of as the main structure
of the fortress. This layer is much thicker and houses many vital structures. It contains blood vessels
that supply the skin with nutrients and help regulate your body temperature. When you're hot, these
vessels expand to release heat, and when you're cold, they constrict to retain heat. The dermis also
contains nerve fibres, sweat glands, and sebaceous glands. The nerve fibres allow you to feel things,
while sweat glands help cool your body down when it's hot. Sebaceous glands produce an oily
substance called sebum, which keeps your skin and hair moisturised.

The deepest layer of your skin is the subcutaneous layer or hypodermis. This layer is like the storage
rooms of your fortress, where fat is stored to provide insulation and cushioning for your body. This fat
layer also acts as a reserve of energy and helps protect your internal organs by absorbing shock from
impacts.
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blood vessels in your skin constrict to conserve heat. Additionally, your skin also helps in the
production of Vitamin D, an essential nutrient that is produced when your skin is exposed to sunlight.
Vitamin D is important for strong bones and a healthy immune system.

But, like any fortress, your skin can be breached. Cuts, scrapes, and burns are examples of physical
damage that can break your skin's barrier. Acne, eczema, and psoriasis are examples of conditions that
can affect your skin's health. It's important to take care of your skin by keeping it clean, moisturised,
and protected from too much sun exposure. Using sunscreen, wearing protective clothing, and
avoiding harsh chemicals can help keep your skin in top condition.

It's fascinating to think that every square inch of your skin, which covers about 1.5 to 2 square metre
(20 square feet) on an average adult, contains about 650 sweat glands, 65 hairs, more than a thousand
nerve endings and 9,500, 000 cells. Your skin is constantly changing and regenerating, with the
epidermis completely renewing itself about every 27 days. This means that the skin you have today is
not the same skin you had a month ago!

Your skin also tells a story about you. It shows how you've lived, whether you've spent a lot of time in
the sun and if you've had injuries. Your skin can also reflect your general health and well-being,
sometimes showing signs of stress, nutritional deficiencies, or illness.

Taking care of your skin is important not just for your appearance, but for your overall health. Eating a
balanced diet rich in fruits, vegetables, and healthy fats can nourish your skin from the inside. Staying
hydrated by drinking plenty of water helps keep your skin moist and elastic. Regular exercise improves
circulation, which can help keep your skin healthy and vibrant.

Remember, your skin is a living organ, constantly working to protect and take care of you. In return, it
deserves your care and attention. By understanding and appreciating the role of your skin, you can
take better steps to protect it and keep it healthy. Your skin is more than just a covering; it's a vital part
of who you are and plays a key role in your interactions with the world around you. Cherish and care
for it, and it will serve you well throughout your life.

RESEARCH & RECORD

3. Watch the Anatomy Links to research additional information.
4. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 17: Sunlight &"The Story of William McElligott

William McElligott's story is a real-life example that vividly demonstrates the aging effects of the sun
on our skin. He was a truck driver who spent
28 years driving his truck around Chicago in
the USA delivering milk. Every day he went
the same route, with the left side of his face
exposed to the sun through the driver’s side
window (keep in mind that the steering
wheel is on the left-hand side of cars in the
USA). The right-hand side of his face was
shaded inside the truck.

Over the vyears, this constant, one-sided
exposure to the sun’s ultraviolet (UV) rays led
to a striking difference in the appearance of
the two sides of his face. The left side, which
was exposed to the sun, showed significant
signs of aging compared to the right side. This
included deep wrinkles, thickening of the
skin, and a much rougher texture. The right
side of his face, which was shielded from the
sun, remained much smoother and youthful.
This stark contrast in William’s face is a
powerful illustration of how the sun can
accelerate the aging of our skin.

The sun emits UV rays, which are a form of

electromagnetic radiation. When our skin is
exposed to these rays, it can cause various changes, both immediately and over time. In the short term,
excessive exposure to UV rays can lead to sunburn. Sunburn is not just skin turning red and feeling
sore; it's actually a sign of skin damage at a cellular level. The UV rays can harm the DNA in our skin
cells, leading to inflammation and the typical redness and pain of a sunburn. Repeated sunburns,
especially during childhood and adolescence, can significantly increase the risk of skin damage and
skin cancer later in life. Sunburns can also cause the skin to peel, as the body tries to get rid of damaged
cells, which is a natural process of healing but indicates serious skin damage.

In the long term, the effects of sun exposure are even more profound, as seen in William McElligott’s
case. Chronic exposure to UV rays accelerates the natural aging process of the skin, a phenomenon
known as photoaging or sun damage. This is different from the aging that occurs naturally over time.
Photoaging can cause the skin to become thickened, leathery, and deeply wrinkled. The UV rays break
down collagen and elastin fibres in the skin, which are crucial for its elasticity and firmness. As these
fibres break down, the skin loses its youthful appearance and becomes saggy and wrinkled. In addition,
UV exposure can cause age spots, which are dark areas on the skin that occur when melanin, the
pigment that gives skin its colour, is overproduced in response to prolonged sun exposure.

But perhaps the most serious long-term effect of sun exposure is the increased risk of skin cancer.
There are different types of skin cancer, with melanoma being the most dangerous. Melanoma can
develop in areas of the skin that have been damaged by UV rays. Non-melanoma skin cancers, such as
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basal cell carcinoma and squamous cell carcinoma, are more common and also linked to sun exposure.
These cancers often develop on sun-exposed areas of the skin, like the face, ears, neck, and arms.

The story of William McElligott is a cautionary tale about the importance of protecting our skin from
the sun. It shows that even if we don’t feel the immediate effects of sun exposure, the damage
accumulates over time. To protect our skin from the harmful effects of the sun, it’s important to use
sunscreen with a high SPF, wear protective clothing like hats and long sleeves, and seek shade during
the sun’s peak hours. It’s also important to be aware of the signs of skin damage and to get regular
skin checks, especially if you have a history of sunburn or extensive sun exposure.

William's experience also highlights that sun protection is crucial for everyone, regardless of age or
skin type. Even on cloudy days or during winter months, UV rays can penetrate through clouds and
windows, as seen in William’s case. This makes it important to make sun protection a daily habit, not
just something we do at the beach or during summer.

In conclusion, William McElligott’s unique case of one-sided facial aging powerfully demonstrates the
effects of sun exposure on our skin. It serves as a reminder that while the sun has many benefits, its
UV rays can be harmful if we don’t take the necessary precautions. By understanding and respecting
the power of the sun, we can enjoy it safely while protecting our skin and our health. Remember, taking
care of your skin today can help ensure it remains healthy and youthful for years to come.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 18: The Digestive System

Imagine your body as a complex factory, where the digestive system is the main production line. This
system is an amazing network of organs that works together to turn the food you eat into energy and
nutrients that your body needs to function, grow, and repair itself. It's a journey that starts even before
you take your first bite of food.

When you think about eating something delicious, like your favourite pizza or a juicy apple, your mouth
starts to water. This is the beginning of the digestive process. Saliva, the liquid in your mouth, contains
enzymes that start breaking down the food as soon as you begin chewing. The chewed food then
travels down your oesophagus, a tube that connects your mouth to your stomach, using a series of
muscle movements called peristalsis.

Once the food reaches your stomach, it's mixed with gastric juices. These juices are quite powerful —
strong enough to dissolve metal! But don't worry, your stomach is lined with a special mucus that
protects it. The stomach muscles churn the food into a thick liquid called chyme, which is then slowly
released into the small intestine.

The small intestine is where most of the magic happens. It's a long, coiled tube, and if it were stretched
out, it would be about three times your height! Here, the food you ate is mixed with digestive juices
from your liver and pancreas. The liver produces bile, which helps break down fats, while the pancreas
produces enzymes that further digest carbohydrates, proteins, and fats. The walls of the small intestine
are lined with tiny finger-like projections called villi. These villi increase the surface area of the intestine
and absorb the nutrients from the food, transferring them into the bloodstream. These nutrients are
then carried to different parts of your body to be used for energy, growth, and cell repair.

After the small intestine has done its job, the remaining undigested food moves into the large intestine,
also known as the colon. The large intestine is wider but shorter than the small intestine, and it has a
different job. It absorbs water and salts from the remaining food matter and converts it into waste.
This is a crucial step because it helps maintain your body's fluid balance.

The final stage of the digestive journey is the excretion of waste. The waste, now solid, is stored in the
rectum, the last part of the large intestine, until it leaves your body through the anus as stool. This is
how your body gets rid of the leftovers that it doesn’t need.

This entire process is controlled by a part of your nervous system that automatically handles the
functions of your internal organs. This is why you don’t have to think about digesting food — your body
does it all by itself!

But digestion isn’t just about turning food into energy and waste. It’s also closely linked to your overall
health. The types of food you eat and how well your digestive system works can affect your entire
body, including your skin, mood, and energy levels. Eating a balanced diet with plenty of fibre helps
keep your digestive system running smoothly. Fibre is found in foods like fruits, vegetables, and whole
grains, and it helps to keep your digestive system clean and healthy by moving waste through your
intestines.

Your digestive system also plays a key role in your immune system. A large part of your immune system
is actually in your gut! There are lots of good bacteria living in your intestines that help protect you
from harmful bacteria and viruses. These good bacteria also help break down food and absorb
nutrients.
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Taking care of your digestive system is crucial. This means eating a variety of healthy foods, staying
hydrated, getting regular exercise, and listening to your body. If you’re ever feeling unwell, like having
a stomach-ache, it could be your body telling you that something isn’t quite right with your digestive
system.

In conclusion, your digestive system is an incredible and intricate system that works tirelessly every
day to support your life and health. From the moment you think about eating until the waste is
excreted, this system is on the job, breaking down food, absorbing nutrients, and keeping your body
balanced and healthy. It's one of the many systems in your body that work together to keep you going
strong. So, next time you enjoy a meal, think about the amazing journey your food takes through your
body and how it helps you to grow, move, and play. Remember, taking care of your digestive system is
a big part of taking care of your overall health!

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 10: The Skeletal System

Think of your body as a marvellously designed structure, and your skeletal system as its framework.
This system isn't just about bones; it's a dynamic and complex network that supports your body,
protects your organs, and enables movement. Imagine if you didn't have this inner framework — you'd
be like a jellyfish, without shape or form!

Your skeletal system is made up of 206 bones, each uniquely shaped for its function. But bones aren't
just hard, lifeless structures; they're living, growing tissues. Inside many of your bones is a soft, spongy
substance called marrow. There are two types of marrow: red and yellow. Red marrow is where your
body produces blood cells, while yellow marrow, which is mainly made of fat, stores energy.

The largest bone in your body is the femur, or thigh bone, and the smallest is the stapes, a tiny bone
in your ear that helps you hear. Your skull, which protects your brain, is not one but several bones
fused together. And your spine, which keeps you upright and protects your spinal cord, is actually a
column of 33 vertebrae, each a separate bone.

Bones are connected to each other at joints, like your elbows and knees. Some joints, like those in your
skull, don't move much. Others, like your shoulder and hip joints, allow for a wide range of movement.
Joints are cushioned by cartilage, a softer, more flexible tissue. Cartilage covers the ends of bones and
reduces friction when they move. Think of it as the shock absorber in your skeletal system.

Ligaments are another important part of your skeletal system. These strong, flexible bands connect
bones to other bones at the joints. Tendons, on the other hand, connect muscles to bones. When your
muscles contract, the tendons pull on the bones, causing them to move. This teamwork between
bones, ligaments, tendons, and muscles is what lets you run, jump, and even pick up a pencil.

Your bones also play a key role in protecting your organs. Your rib cage forms a protective shield around
your heart and lungs, while your skull safeguards your brain. Even your spinal cord, a vital pathway for
messages between your brain and body, is encased in the protective column of your spine.

Bones are storehouses for minerals, especially calcium and phosphorus. These minerals give bones
their strength and hardness. Your body also manages these mineral levels, releasing them into the
bloodstream as needed. This is crucial for maintaining overall health, as these minerals play a role in
various bodily functions.

The skeletal system is not static; it changes as you grow. When you're born, you have about 270 bones,
but some of these fuse together as you grow, resulting in the 206 bones most adults have. Bone growth
occurs at growth plates, areas of cartilage located near the ends of long bones. As you grow, these
plates create new bone tissue, a process that continues until you're about 20-25 years old.

Taking care of your skeletal system is important. Eating foods rich in calcium and vitamin D helps
maintain bone health. Calcium is found in dairy products, leafy green vegetables, and certain types of
fish. Vitamin D, which you can get from sunlight and certain foods, helps your body absorb calcium.
Regular exercise, especially weight-bearing activities like walking, running, and jumping, helps
strengthen your bones. It's also important to protect your bones from injury by wearing protective
gear like helmets and knee pads during sports and other activities.

Remember, your skeletal system is more than just bones. It's a dynamic framework that supports your
body, enables movement, and plays a crucial role in your overall health. Every step you take, every
breath you breathe, and every move you make, your skeletal system is there, quietly and reliably
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supporting you. So, the next time you're dancing, running, or just sitting and reading, take a moment
to appreciate this amazing system that holds you up and keeps you moving.
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1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 20: The Musculo Skeletal System

Imagine your body as a highly efficient machine, with the musculoskeletal system being its framework
and motors combined. This system, a marvel of nature, is made up of bones and muscles working in
unison to support your body's structure, aid in movement, and protect your vital organs. It's what
allows you to dance, play sports, write in your notebook, and even make facial expressions.

At the heart of this system are your bones, making up the skeleton, which is much more than just a
static frame. In Lesson 19 you learnt that the skeleton is a dynamic structure comprising 206 bones,
each serving a specific purpose. These bones come in various shapes and sizes, from the long and
sturdy femur in your thigh to the tiny bones in your ears that help you hear. Your skeleton is a living
tissue, constantly being remodelled and renewed. Inside many bones is a substance called bone
marrow, where your body makes blood cells.

Connecting these bones are joints, like the hinges on a door, allowing for various movements. Your
knees and elbows are like simple hinges, while your shoulder and hip joints are more like ball-and-
socket joints, allowing for a wider range of motion. These joints are cushioned by cartilage and synovial
fluid, which prevent the bones from rubbing against each other.

Now, let's talk about muscles — the powerhouses that make movement possible. You have more than
600 muscles in your body, and they come in three types: skeletal, smooth, and cardiac. The ones you're
most familiar with are skeletal muscles. They're attached to your bones by strong cords called tendons
and are under your conscious control. That means you decide when to move them. These muscles
work in pairs: while one muscle contracts (shortens), its partner relaxes, allowing for smooth
movement.

Smooth muscles are found in your internal organs like your stomach and blood vessels. They work
automatically without you even thinking about it, helping to move food through your digestive system
and regulate blood flow. The cardiac muscle, unique to your heart, is also an involuntary muscle,
tirelessly pumping blood throughout your body.

Each muscle is made up of fibres that contract when they receive signals from the nervous system.
This contraction is powered by energy stored in the muscle. When a muscle contracts, it pulls on the
bone it’s attached to, creating movement. This is why maintaining muscle strength is important, not
just for movement, but for overall health. Strong muscles help support your bones, maintain your
posture, and even generate heat to keep your body warm.

Your musculoskeletal system also plays a protective role. Your rib cage shelters your heart and lungs,
while your skull encases your brain. Even your spinal cord, the main pathway for information between
your brain and body, is protected by the vertebrae in your spine.

Taking care of this system is crucial. Eating a balanced diet rich in calcium and protein supports bone
and muscle health. Calcium strengthens bones, while protein is essential for muscle growth and repair.
Vitamin D is also important as it helps your body absorb calcium; you can get it from sunlight and
certain foods.

Exercise is equally important. Weight-bearing exercises like walking and running strengthen bones,
while resistance exercises like lifting weights build muscle mass. Even simple activities like stretching
maintain muscle flexibility and joint range of motion. As we highlighted in the previous lesson, always
remember to wear protective gear during sports to prevent injuries to your musculoskeletal and
skeletal system.
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Just like any well-oiled machine, the musculoskeletal system requires regular maintenance. This means
not only physical care but also being mindful of your body's signals. If you feel pain during an activity,
it's your body's way of telling you something is wrong.

Your musculoskeletal system is a testament to the amazing capabilities of the human body. Every jump,
every step, and every smile involves this incredible system. It's a system that grows and changes as you
do, from the rapid growth of your bones during childhood to the increasing strength of your muscles
as you become more active.

In conclusion, the musculoskeletal system is a crucial part of what makes you, you. It supports your
body, allows you to move, protects your organs, and even plays a role in producing blood cells. It's a
complex system, yet beautifully orchestrated, ensuring that every move you make is smooth and
coordinated. So, next time you're scoring a goal, dancing in your room, or simply walking with friends,
think about the incredible system at work inside you, the system that makes it all possible. Remember
to take care of it, and it will take care of you, helping you to live an active, healthy, and happy life.
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RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 21: The Visual System — The Eye

Think of your eyes as a pair of high-tech cameras, carefully crafted and fine-tuned to allow you to see
the world around you. Their ability to convey feelings and ideas without words makes them more than
mere windows to the world. The eye is a marvel of natural design and construction, revealing the world
in all its dazzling colour and clarity and facilitating your ability to move around in it.

Let's set out on an adventure to learn more about the incredible systems that these organs comprise.
The eye is made up of several parts, each playing a crucial role in the process of seeing. The cornea,
located right at the front, is a transparent layer that protects the eye's front lens much like the cover
of a camera. It facilitates the focusing of incoming light onto the retina. The clear aqueous humour,
which helps maintain intraocular pressure and feeds the cornea, is located immediately behind the
cornea.

The coloured part of your eye, which can be blue, brown, green, or another colour, is called the iris.
The iris works like the shutter of a camera. It has a small opening in the centre called the pupil, which
can expand or contract to control the amount of light entering your eye. In bright light, the pupil
becomes smaller to let in less light, and in the dark, it widens to allow more light in.

Behind the pupil is the lens, a clear structure that can change shape thanks to tiny muscles around it.
This ability to change shape, called accommodation, helps focus light rays onto the back of the eye.
Whether you're reading a book or looking at a mountain, the lens adjusts to focus the image sharply.

The light then passes through the vitreous humour, a jelly-like substance, and reaches the retina at the
back of the eye. The retina is like a high-tech sensor in a camera, lined with millions of photoreceptor
cells. These cells come in two types: rods and cones. Rods are more numerous and are sensitive to
light and dark, making them crucial for night vision. Cones, on the other hand, detect colour and are
responsible for high-resolution vision.

The macula, a small area in the centre of the retina, is where your vision is sharpest. This is where
cones are densely packed. The peripheral retina, which surrounds the macula, allows you to see at the
edges of your field of vision.

When light hits these photoreceptor cells, it's converted into electrical signals. These signals are sent
via the optic nerve, a cable-like bundle of nerve fibres, to the brain. The brain then processes these
signals and interprets them as images, allowing you to see.

Your eyes also have protective features. The eyelids act like windshield wipers, clearing away dirt and
keeping the eyes moist. Eyelashes help keep dust and debris out. And then there's the tear system,
which keeps your eyes clean and lubricated, fighting off infection and providing nutrients to keep the
eyes healthy.

Vision is more than just seeing things; it's about understanding and interacting with the world around
you. Good vision helps in learning and performing everyday activities. It influences how you perceive
and process information.

But not all eyes work perfectly. Some people may be nearsighted (where distant objects appear blurry)
or farsighted (where close objects are blurry). These conditions are often due to the shape of the eye
or the lens, affecting how light is focused. Glasses or contact lenses can help correct these issues by
adjusting the focus of light entering the eyes.
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The health of your eyes is closely linked to your overall health and lifestyle. Eating a diet rich in fruits
and vegetables, particularly leafy greens and foods high in omega-3 fatty acids, can help maintain eye
health. Protecting your eyes from excessive sunlight with sunglasses and avoiding straining them with
too much screen time are also important.

Regular eye check-ups are crucial. They not only assess your vision but can also detect early signs of
eye diseases or other health issues. Remember, many eye conditions do not have obvious symptoms
at first, so early detection is key to keeping your eyes healthy.

In conclusion, your eyes are a testament to the intricacy and wonder of the human body. They allow
you to experience the world in all its hues and movements. They enable you to learn, remember, and
connect with others. So, take a moment to marvel at the beauty of a sunset, the intricacies of a flower,
or the expressions on a friend's face. And remember to care for these incredible organs that make all
this possible. Your eyes are not just a pair of organs; they are your personal windows to the vast and
colourful world.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 22: Cataracts and Fred Hollows

Cataracts, a common eye condition, occur when the lens inside your eye, which is usually clear,
becomes cloudy and opaque. Think of it like a camera lens that's become foggy, making images appear
blurred or less colourful. The lens of your eye is made up of water and proteins, and as you grow older,
these proteins can start to clump together. This clumping is what causes the cloudiness of the lens,
leading to a cataract. It's a bit like looking through a dirty or frosted window. While age is the most
common cause of cataracts, they can also develop due to other reasons, such as an injury to the eye,
certain diseases like diabetes, prolonged exposure to ultraviolet light, or even as a result of taking some
types of medication.

When someone has cataracts, their vision might become blurry, colours might seem faded, and they
might have trouble with glare or see halos around lights. It can make everyday activities, like reading,
driving, or even recognising faces, challenging. Cataracts develop slowly over time and at first, the
changes in vision might be minor. But as the cataract grows larger, the cloudiness affects more of the
lens and degrades the vision further. The good news is that cataract surgery, which involves removing
the cloudy lens and replacing it with an artificial one, is one of the safest and most effective types of
surgery. This procedure can restore clear vision and greatly improve the quality of life for those
affected.

Dr Fred Hollows was an ophthalmologist from New Zealand who moved to Australia and became
deeply concerned about the eye health of Indigenous Australians. He saw that many of them suffered
from eye diseases, particularly trachoma and cataracts, and didn't have access to the necessary
treatments. Driven by a profound sense of justice and equality, Dr Hollows dedicated his life to
providing affordable eye care to the most marginalised communities. He believed that everyone,
regardless of their background or financial status, deserved the right to see.

In the 1980s, Dr. Hollows extended his work beyond Australia. He visited Nepal, Eritrea, and Vietnam,
among other countries, where he witnessed the widespread issue of cataracts. One of the
heartwarming stories from Dr. Hollows' work was in Nepal, where he met a seven-year-old girl who
had been blind for four years due to cataracts. After a simple surgery, she was able to see again. The
joy and amazement on her face as she looked at her mother for the first time in years were profound.
It wasn't just her vision that was restored, but her opportunities for education, social interaction, and
a better life.

In the third world, cataracts occur with greater frequency and at a younger age than in more developed
countries. This disparity is due to several factors, including higher exposure to UV radiation, lack of
nutrition, limited access to healthcare services, and poverty. People in these regions often work
outdoors for long hours under the harsh sun, without proper eye protection, leading to earlier
development of cataracts.

Dr Hollows was determined to make cataract surgery accessible and affordable. He realised that a
major cost in the surgery was the lens used to replace the cloudy lens in a cataract-affected eye. These
lenses were imported at high costs from developed countries. Dr. Hollows had a revolutionary idea —
to manufacture these lenses locally. His foundation set up intraocular lens manufacturing facilities in
Eritrea and Nepal, drastically reducing the cost of lenses and making surgery more affordable.

The Fred Hollows Foundation, established in his honour, continues his legacy. The foundation trains
local doctors and nurses to perform cataract surgeries, equips clinics, and provides the necessary
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medical supplies. Their work has restored the sight of millions of people worldwide, giving them a
chance to lead productive and fulfilling lives.

Dr. Hollows' story is a powerful reminder of how one person's vision can ignite a change far beyond
theirimmediate surroundings. His compassion and dedication transcended borders, bringing hope and
sight to those who had been living in darkness. He showed the world that many health challenges in
the third world aren't due to a lack of solutions but a lack of access to them.

Dr. Fred Hollows's life and work encourage us to consider the plight of others. His experience can teach
us about compassion, tenacity, and the need for universal healthcare. Dr. Hollows' vision of a world
without preventable blindness is being realised, one person at a time, thanks to the work of his
foundation. As students and young people, we can take heart from his story and use our own vision -
both the ability to see and the foresight to envision a better world for all - to make a difference in our
communities and beyond.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 23: The Auditory System ~ Far

The human ear is an amazing organ, not just for its ability to hear but also for its role in maintaining
balance. Let's take a journey through the ear to understand how it works.

The ear is divided into three main parts: the outer ear, the middle ear, and the inner ear. Each part has
a special role in the process of hearing and balance.

Anatomy of the Human Ear
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The adventure begins with the outer ear, which is the part you can see. It's made up of the pinna (the
part that sticks out from the side of your head) and the ear canal. The pinna is like a satellite dish; it
catches sound waves from the environment and funnels them into the ear canal. This is the beginning
of the hearing process.

These sound waves travel down the ear canal until they reach the eardrum, which marks the start of
the middle ear. The eardrum is a thin, tightly stretched piece of skin that vibrates when sound waves
hit it. Think of it like the head of a drum that vibrates when you hit it with drumsticks.

Behind the eardrum are three tiny bones: the malleus (hammer), the incus (anvil), and the stapes
(stirrup). These are the smallest bones in your body. They work together like a series of levers. When
the eardrum vibrates, it moves the hammer, which then moves the anvil, which moves the stirrup. This
chain reaction amplifies the sound vibrations and sends them to the inner ear.

The inner ear is where things get really interesting. It consists of the cochlea, a spiral-shaped, fluid-
filled tube, and the vestibular system, which helps with balance. The cochlea, which looks a bit like a
snail shell, is filled with tiny hair cells. These hair cells are extraordinary because they convert the
vibrations from the sound waves into electrical signals. It's a bit like translating a language; the hair
cells translate the 'language' of vibrations into electrical signals that our brain can understand.
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Once these electrical signals are generated, they travel along the auditory nerve to the brain. The brain
then interprets these signals as the sounds we recognise and understand. It's incredible to think that
all this happens in a fraction of a second!

Now, let's talk about the other important function of the ear — balance. The vestibular system in the
inner ear is key to this. It's made up of three semicircular canals and two otolith organs, all filled with
fluid and lined with hair cells similar to those in the cochlea. When you move your head, the fluid
inside these canals moves, which in turn moves the hair cells. These movements send signals to your
brain about your head's position and movement.

This information, along with what your eyes see and what your muscles and joints feel, helps you
maintain balance. It's why you can walk, run, and do flips on a trampoline without constantly falling
over. If something goes wrong with this system, you might feel dizzy or unbalanced, like when you spin
around too fast and then stop suddenly.

The ear is also a self-cleaning organ. The ear canal has special glands that produce earwax, which might
seem icky but is actually very important. Earwax traps dust and dirt, keeping them from reaching the
delicate parts of the ear. Plus, it has antibacterial properties to help prevent infections. Usually, the
movement of your jaw (like when you eat or talk) helps to move old earwax out of the ear canal, where
it dries up and falls out. This is how your ear keeps itself clean.

Taking care of your ears is crucial. Listening to very loud music, especially through headphones, can
damage the hair cells in your cochlea, leading to hearing loss. Unlike some other cells in the body,
these hair cells don't grow back, so it's important to protect your hearing by keeping the volume down
and wearing ear protection in noisy environments.

In summary, the human ear is an extraordinary organ, intricate and delicate, responsible not just for
our ability to hear the world around us but also for keeping us balanced and upright. Its complex
structures work in harmony to translate sound waves into electrical signals for our brain and to keep
us informed about our body's position in space. It's a perfect example of the amazing capabilities of
the human body and a reminder of how important it is to take care of this vital sense.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 24: The Nervous System

Consider your nervous system the brain of your body, the hub of a lightning-fast and highly efficient
communication network. Everything from blinking to doing maths in your head to waking up is
controlled by this system, making it similar to the ultimate computer.

The nervous system is divided into two main parts: the central nervous system, which includes your
brain and spinal cord, and the peripheral nervous system, which consists of a vast network of nerves
spreading throughout your body. Think of the central nervous system as the main control room, where
all the important decisions are made, and the peripheral nervous system as the messengers, carrying
information to and from the control room to the rest of the body.
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transfer of information, running from your brain down through your spine. It transmits messages
between the brain and the body. These messages travel at lightning speed along pathways of nerve
cells, or neurons. Each neuron is like a tiny messenger, sending and receiving information through
electrical and chemical signals.

Now, think about the peripheral nervous system as the network that connects every part of your body
to the central nervous system. It's like a vast system of telephone lines. There are two types of nerves
in this system: sensory nerves and motor nerves. Sensory nerves are like the body's spies. They collect
information from around the body (like the feeling of a hot stove or the sound of music) and send it to
the brain. Motor nerves, on the other hand, are like the body's action heroes. They carry commands
from the brain to the muscles, telling them how and when to move.

This system works incredibly fast. Imagine you touch something hot —in a fraction of a second, sensory
nerves in your fingers send a message to your brain. Your brain quickly processes this and sends a
message back through motor nerves to your muscles, telling them to pull your hand away. All of this
happens so quickly you don't even have to think about it.

Your nervous system also helps you experience emotions and thoughts. It's what makes you jump with
excitement, feel sad at a movie, or get nervous before a big test. It’s constantly at work, even when
you're asleep. It sorts through the day's memories, helps your body heal and grow, and even comes
up with dreams!
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Taking care of your nervous system is important. Eating a balanced diet, getting regular exercise, and
enough sleep are key. Your brain loves activities that challenge it, like puzzles, reading, and learning
new skills. It's also important to protect your head by wearing helmets when biking or playing sports,
as injuries to the brain can be serious.

Remember, your nervous system is what makes you, you. It controls your laughter, your thoughts, your
movements, and so much more. It's working tirelessly every second of the day, from the moment you
wake up to the moment you go to sleep, and even while you're dreaming. So, next time you solve a
difficult problem, savour a delicious meal, or enjoy a beautiful sunset, take a moment to thank your
amazing nervous system for making these experiences possible. It's truly one of the most remarkable
systems in your body, and it's all yours.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 2D: Leprosy and the Gift of Pain.

Leprosy, a disease known to humanity for thousands of years, has a rich and heartbreaking history. It's
about medical progress, social response, and survivors' extraordinary fortitude. Leprosy, also known
as Hansen's sickness, was misunderstood as an infectious and incurable condition, causing stigma and
isolation.

Leprosy was once considered a curse or punishment, and society shunned those with it. They lived in
harsh leper colonies away from their family and friends with little hope of a cure. Worldwide, these
colonies existed from Europe to Hawaii to Australia.

Mycobacterium leprae causes chronic leprosy. Skin lesions and peripheral nerve damage are its main
effects. Nerve injury can cause a loss of sensation, which can lead to injuries and infections if not
treated. Leprosy doesn't cause body parts to fall off, but severe infections in numb areas can cause
tissue loss.

Dr. Paul Brand, a leprosy surgeon in India and the US, changed the fight against leprosy. Dr. Brand
discovered that leprosy deformities were caused by lack of feeling, leading to repeated injuries and
infections. He prevented these injuries and performed reconstructive surgery to restore limb function.
Dr. Brand proved that leprosy patients might live useful and satisfying lives with adequate treatment
and rehabilitation.

Antibiotics were a major advance in the mid-20th century. Drugs like dapsone, rifampicin, and
clofazimine successfully treated leprosy germs. The 1980s saw the debut of multidrug therapy (MDT),
which has been beneficial in curing and preventing the disease. Since 1995, the WHO has provided
free MDT to all patients worldwide, greatly reducing leprosy worldwide.

Most tropical and subtropical regions once had prevalent cases of leprosy but it has now mostly
disappeared. The condition can be effectively treated, and early diagnosis and treatment can prevent
disability. Many cultures stigmatise leprosy, delaying detection and treatment. Education, stigma
reduction, and assistance for leprosy patients continue.

The story of leprosy is about personal misery, social attitudes, and scientific accomplishment. It
emphasises the need for compassion and understanding in the face of illness and the amazing
improvements that may be made with focused research and healthcare. The near elimination of
leprosy shows medical science's power and human sensitivity and perseverance. Leprosy teaches
history and science students how cultures may modify their approach to disease and how medical
knowledge can change human health and history.

The Story of José

This story is taken from Fearfully and Wonderfully: The Marvel of Bearing God’s Image by Dr Paul Brand
and Philip Yancy © 2020. Margaret is Dr Brand’s wife who was an eye surgeon.

An encounter with a patient, I'll call José captures for me, the importance of membership in the human
body and what happens when damage cells sever the bodies connections to the governing brain.

José’s body had suffered much damage from leprosy by the time he travelled from Puerto Rico to a
leprosy hospital in Louisiana for treatment. By then, research had proved that leprosy does its damage
by affecting nerve cells, thus making patients vulnerable to injury. José’s insensitivity was so great that
when blindfolded, he could not even detect whether someone was holding his hand. Touch, cells and
pain cells had fallen silent. As a result, scars and ulcers had covered his hands, face and feet, bearing,
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mute witness to the abuse, his body had suffered without the warning system of pain. Mere stubs, on
his hands marked where fingers used to be.

Since pain cells in his eyes, no longer alerted him, when to blink, gradually José’s eyes dried out. That
condition, aggravated by severe cataracts and glaucoma soon made him blind. My wife, Margaret
informed him that surgery might correct the cataract problem and restore some vision, but she could
not operate until inflammation of the iris, went away. Shortly after that, a terrible misfortune cut off
José’s last link with the outside world. In the last ditch attempt to arrest the sulfone-resistant leprosy,
doctors tried treating him with a new drug. And José had a rare allergic reaction. In a final cruelty, he
lost his hearing.

At the age of forty-five, José lost contact with the outside world. He could not see or hear another
person, nor hear if someone spoke. Unlike Helen Keller, he could not even use tactile sign language
because leprosy had dulled his sense of touch. Even his sense of smell disappeared as the leprosy bacilli
invaded the lining of his nose. All his sensory inlets, except taste, were now blocked. Weeks passed and
we watched, helpless, as José began to accept the reality of total isolation.

José’s body responded with a pathetic mirroring of what was happening in his psyche: his limbs pulled
inward towards his trunk and he spent the days curled up in a foetal position on the bed. Unable to tell
day from night, he would awake from sleep and forget where he was. When he spoke, he did not know
if anyone heard or answered. Sometimes he would speak anyway, bellowing because he could not hear
the volume, pouring out the inexplicable loneliness of his mind locked in solitary confinement.

In such a state thoughts incurve, stirring up fears and suspicions. José’s body coiled tighter and tighter
in the bed, preparing for death in the same posture as his birth. Most of us on the staff would pass his
room, pause for a moment at the door, shake our heads, and continue walking. What could we do?

Margaret faithfully visited José. Unwilling to let himself destruct, she felt she must attempt some kind
of radical intervention to restore at least part of his sight. She waited anxiously for the infection in his
eye to improve enough for her to schedule surgery.

In order to follow government rules, Margaret faced a nearly insurmountable problem. She must obtain
‘informed consent’ forms for surgery, but who would sign for José? No one could penetrate through his
isolation to ask for permission. After painstaking research, the hospital staff finally located a sister in
Puerto Rico, and the police department there visited her with a surgery release form. This illiterate
sister marked an X on a paper, and Margaret scheduled surgery at last, with faint hope of success.

José, of course, did not comprehend what was happening as he was moved to the stretcher and
wheeled to the operating room. He lay passive throughout the eye surgery, feeling nothing. After a
two-hour procedure, he was bandaged and sent back to his room to recover.

Margaret removed the bandages a few days later, an experience she will never forget. Although José
had sensed some gross movement, and had probably reasoned someone was trying to help him,
nothing prepared him for the result. He got the use of one eye back and could see again. As his eye
struggled against the bright light and slowly brought into focus the medical people gathered around
his bed, the face that had not smiled in months cracked into a huge toothless grin.

During his time in solitude, José’s brain had floated intact inside his skull, complete with memory,
emotions, and instructions for directing his body. Suddenly human contact was restored. José made it
known that he wanted his wheelchair parked at the door of his room all day long, He would sit quietly,
every few seconds glancing up and down the long corridors of the leprosarium. When he saw another
person coming, his face would break into that irrepressible smile.
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José insists on coming to our small church every Sunday, even though he can hear nothing of the
service. With stubby fingers, he can barely grasp the control of his electric wheelchair, and his narrow
tunnel vision causes him to bump into objects up and down the hospital corridors. Other attenders have
learned to greet him by stooping down, putting their faces directly in front of his, and waving. José’s
wonderful smile breaks out, and sometimes his bellowing laugh. Although he cannot see well, and still

cannot hear or feel, somehow he can sense the fellowship of the church. He has joined the community
and for him that is enough.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 20: The Endocrine System

Imagine your body as a parallel universe where two sophisticated communication networks coexist
and collaborate - the nervous system and the endocrine system. While the nervous system is like a
lightning-fast messaging service, sending electrical signals zooming along nerve fibres, the endocrine
system operates more like a network of spies, sending secret codes (hormones) through the
bloodstream to various organs and tissues.

In this parallel universe, your endocrine system's glands are like special command centres located in
different regions, each with its unique set of instructions in the form of hormones. These hormones
are the encrypted messages, carrying vital information that helps regulate everything from your
growth to your energy levels, mood, and even how your body responds to emergencies.

At the heart of this universe lies the pituitary gland, often referred to as the "master control centre."
This tiny gland at the base of your brain sends out orders to other glands, directing them to release
their hormones at the right time. It's like the head spy coordinating the activities of other spies
across this universe.

In the shadow of the pituitary gland is the thyroid, nestled in your neck. It's like a power plant,
controlling the rate at which your body uses energy. The hormones it secretes ensure that everything
in your body runs at the right speed, from how quickly you burn calories to how fast your heart
beats.

Then there are the adrenal glands, perched atop your kidneys like lookouts. They produce
adrenaline, the hormone responsible for your body's "fight or flight" response. In a crisis, these
glands spring into action, flooding your body with energy and heightened awareness, much like a
sudden alert in a spy network.

For females, the ovaries act as special agents, secreting hormones like estrogen and progesterone,
crucial in the development of female characteristics and playing a role in reproductive functions. For
males, the testes fulfill this role, producing testosterone, essential for developing male
characteristics.

The pancreas, hidden behind your stomach, is like a dual agent. It plays a role in the digestive system
but also in the endocrine network by secreting insulin, the key hormone in regulating your blood
sugar levels. When you eat, your blood sugar rises, signalling the pancreas to release insulin, a
hormone that acts like a key, unlocking your cells so they can use the sugar from your food for
energy. Without insulin, this sugar would just build up in your bloodstream, which isn't good for your
health.

While the nervous system sends rapid-fire messages for immediate reactions, the endocrine system's
messages are slower but long-lasting, like subtle, ongoing background operations. The harmonious
interplay between these two systems keeps your body functioning smoothly, adapting to changes,
and maintaining a state of balance.

Taking care of this parallel universe means maintaining a lifestyle that supports both these
communication networks. Eating nutritious foods, staying active, getting enough rest, and managing
stress are crucial for keeping both the nervous and endocrine systems in top condition.
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So, as you go about your day, remember this fascinating parallel universe within you. Every
heartbeat, every breath, every emotion, and every decision is influenced by this incredible
collaboration between the fast-acting nervous system and the methodical, enduring endocrine
system. Together, they work tirelessly, ensuring that you stay healthy, grow, and thrive in your own
unique way.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.

A Blueprint for life © 2024 My Homeschool



Lesson 27:The Urinary System

Let's embark on a journey through the urinary system, a vital yet often overlooked part of your body's
inner workings. This system is like a dedicated cleanup crew, working tirelessly to filter out waste and
balance the body’s fluids and chemicals. It ensures everything runs smoothly, much like a well-
organised maintenance team in a bustling city.

At the heart of this system are your kidneys, two bean-shaped organs located just below your rib cage
on either side of your spine. These remarkable organs are master filters, processing about 110 to 130
litres of blood each day to produce about 1 to 2 litres of urine. Urine is composed of wastes and extra
fluid that your body doesn’t need. The waste comes from the normal breakdown of muscles and from
the food you eat. After your body takes what it needs from the food, the waste is sent to the blood
and then to the kidneys.

Urinary System
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The kidneys do more than just filter waste. They also balance the body’s levels of various minerals,
such as sodium and potassium, and help regulate blood pressure. They even produce a hormone that
tells your body to make red blood cells, which carry oxygen to all parts of your body, giving you the
energy to do everything from homework to sports.

From the kidneys, urine travels down two thin tubes called ureters to the bladder, a small, balloon-like
organ that stores urine. When you use the bathroom, the bladder empties the urine through another
tube called the urethra. This whole system works together like a well-oiled machine, keeping your
body’s internal environment stable and healthy.

Now, what happens if this system doesn't work as it should? Sometimes, kidneys can become damaged
and stop working properly. This condition is known as kidney failure, and it can be caused by various
factors such as chronic diseases like diabetes and high blood pressure, or acute injuries that damage
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the kidneys. When the kidneys fail, they can't filter waste from the blood, leading to a dangerous
buildup of toxins.

Kidney failure is a serious condition, but it can be treated. One common treatment is dialysis, a medical
procedure that takes over the job of the kidneys when they can't do it themselves. There are two main
types of dialysis: haemodialysis and peritoneal dialysis.

In haemodialysis, a machine called a dialyser acts as an artificial kidney. Your blood is slowly pumped
out of your body into the dialyser, which removes waste, extra chemicals, and fluid. The clean blood is
then pumped back into your body. This process usually happens in a hospital or a dialysis centre, and
it's typically done three times a week, each session lasting about four hours.

Peritoneal dialysis, on the other hand, can be done at home and uses your body's peritoneal
membrane as the filter. A special fluid is put into your abdomen through a catheter, and it absorbs
waste and extra fluid from the blood vessels in your abdominal lining. Then, the fluid is drained out of
your body, taking the waste with it.

Dialysis is a life-saving treatment, but it's not a cure for kidney failure. In some cases, a kidney
transplant might be an option. This is a surgery where a healthy kidney from a donor is placed into
your body. The new kidney takes over the work of the two kidneys that failed.

Taking care of your kidneys is important. Drinking plenty of water, eating a healthy diet, staying active,
and avoiding smoking can help keep your kidneys and your urinary system in good shape. Regular
check-ups are also important, especially if you have conditions like diabetes or high blood pressure,
which can increase the risk of kidney problems.

The story of the urinary system is a perfect example of how every part of your body is connected and
works together to keep you healthy. It's a system that’s always on, day and night, making sure your
body stays balanced and free of harmful wastes. Next time you take a sip of water, think about the
incredible journey it will take through your body, and the fantastic work your kidneys and the rest of
your urinary system are doing.

Remember, your body is like a complex city, with each system playing a crucial role in keeping the city
running. The urinary system, with its diligent filtering and waste management, is an unsung hero in
this process. Therefore, take care of this vital system, and it will operate efficiently, helping you to stay
healthy and active as you continue to grow and learn.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 28:Medical Ethics and Kidney Transplants

In a previous lesson we talked about the medical ethics of heart transplants when the donor is
considered brain dead. Now let’s talk about voluntary organ donations from a live kidney donor.
Understanding the ethics of kidney transplants with living donors is like unravelling a complex puzzle
where the pieces are medical science, human emotions, moral values, and the quest to save lives.
Kidney transplants are life-saving procedures for people with kidney failure, a condition where the
kidneys can no longer clean the blood of waste products. The unique aspect of kidney transplantation
is that a person can donate one of their kidneys while they are still alive, because humans have two
kidneys but can live a healthy life with just one.

The idea of living kidney donation raises several ethical questions, which are important to consider.
The first and most crucial aspect is the concept of informed consent. This means that the donor must
fully understand the risks and benefits of the surgery, both immediate and long-term. It's not just about
agreeing to the surgery; it's about understanding what life might be like with one kidney, the possible
impact on health, and the recovery process after the operation.

Another ethical consideration is the motivation behind the donation. Ideally, the decision to donate a
kidney should be made freely, without any pressure or expectation of a reward. However, in reality,
this decision can be influenced by various factors, including emotional ties, a sense of duty, or even
financial incentives in some cases. Ensuring that the decision is voluntary and free from undue
influence is a key ethical concern.

The matching process between the donor and the recipient also involves ethical considerations.
Priority is often given to family members or close friends, but sometimes strangers volunteer to
donate, a practice known as altruistic or non-directed donation. This raises questions about fairness
and how to prioritise who receives a kidney.

An interesting and complex ethical issue arises when considering children as donors. This situation is
rare and usually involves donating to a sibling. The ethical dilemma is intense because children may
not be able to fully understand or consent to the donation process. In such cases, additional safeguards
are needed to ensure the child's wellbeing is the top priority.

On the recipient’s side, there are ethical considerations too. Recipients might feel a deep sense of
gratitude mixed with guilt, knowing someone else has undergone surgery for their benefit. They might
also feel pressured to make sure the kidney transplant is successful, worrying about both their health
and the donor’s sacrifice.

The ethical landscape becomes even more complex with the advent of paired kidney exchange. This is
where incompatible donor-recipient pairs are matched with other incompatible pairs, creating a chain
of donations. While this increases the chances of patients receiving a kidney, it also introduces
logistical and ethical challenges in coordinating multiple surgeries and ensuring fairness in the
allocation process.

The idea of paying donors for their kidneys has also been a topic of ethical debate. While it could
increase the number of available kidneys for transplant, it raises concerns about exploitation,
particularly of the poor or vulnerable groups who might be tempted to donate purely for financial
reasons.

The story of Kerry Packer and Nick Ross is an interesting case involving kidney transplants. Kerry Packer,
an Australian media magnate, renowned for his influence and affluence, had his life's narrative take an
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unexpected turn due to a serious health issue. Packer, who
had been battling a failing kidney, found himself in a dire Kidneg Anatomg
situation needing a transplant. In a twist that seemed more
akin to fiction than reality, help came from an unexpected
source: Nick Ross, his helicopter pilot. Ross's decision to
donate a kidney to his employer was an extraordinary
gesture, showcasing the depth of human kindness.

The transplant, successfully carried out in 2000, opened a
new chapter in Packer's life, offering him a reprieve from his
health struggles and significantly improving his quality of s capsute.
life. However, the story of this transplant was complicated. s il
Rumours and controversy swirled around the circumstances Right kidney
of the donation, particularly regarding the possibility that

Ross had received payment for his kidney. These allegations

raised ethical questions about organ donation, sparking discussion and bringing the issue into the
national spotlight. It was a situation that highlighted the delicate balance between gratitude and the
risk of possible inappropriate behaviour in such sensitive matters.

Left kidney
i

Despite the controversies, the story remained a powerful example of human generosity and the life-
changing impact of organ donation. Kerry Packer's experience with Nick Ross not only highlighted the
profound difference that organ donation can make but also sparked wider conversations about the
ethics and regulations surrounding it.

After the kidney transplant surgery, Nick Ross, the helicopter pilot who donated a kidney to Kerry
Packer, reportedly recovered well. There is no widely reported or publicised information indicating that
he suffered any significant complications from the surgery.

Kidney donation is generally considered a safe procedure, and most donors recover well, resuming
their normal activities within a few weeks to months. However, as with any major surgery, there are
risks involved, and each individual's recovery can vary. Donors are carefully evaluated before the
surgery to minimise these risks and ensure they are healthy enough to donate. People from less
affluent backgrounds, ethnic minorities, or those without adequate health insurance might have less
access to transplant opportunities. Ensuring equity in transplant availability is a significant ethical
concern.

Lastly, the long-term follow-up and support for donors are crucial ethical aspects. Donors need to be
assured of continued medical care and support to monitor their health after the donation. The physical
and psychological impact of living with one kidney is an area that requires attention and care.

In summary, the ethics of kidney transplants with living donors involve a delicate balance of medical,
psychological, social, and moral considerations. It’s about ensuring that the generosity of donors
doesn't come at the expense of their health and wellbeing, fair and just decisions in matching donors
with recipients, understanding the emotional complexities involved for both donors and recipients,
and importantly making sure that the practice of living donation upholds the highest ethical standards.
This ensures that this life-saving procedure continues to be a beacon of hope for those in need.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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L@SSOI‘I Qg The Immune SIJ stem

Enter the fascinating realm of your immune system, a formidable and ever-present defence
mechanism that keeps you healthy by fighting off pathogens. This setup is like a top-tier squad, with a
wide variety of tools and tactics to maintain your health. Learning the ins and outs of it is like watching
a thrilling action movie where every character is important.

First, picture your immune system as a castle's defence in a medieval kingdom, where the castle walls
are your skin and mucous membranes, forming the first line of defence against invaders like viruses
and bacteria. But the real action happens inside the castle, where the immune system's warriors, the
white blood cells, are ready to fight.

White blood cells, or leukocytes, are the heroes in this battle against infections. They circulate in your
blood and tissues, always on the lookout for foreign invaders. There are different types of white blood
cells, each with a specific role. Neutrophils, for example, are the first responders. They're quick to
arrive at the infection site and are excellent at gobbling up bacteria and fungi. Then there are
lymphocytes, which include B cells and T cells. B cells produce antibodies, while T cells have various
functions, including killing infected cells and regulating the immune response.

Antibodies are like the weapons manufactured in the castle's armoury, specifically designed to target
and neutralise specific invaders. When a B cell encounters its target, it produces antibodies that attach
to the invader, marking it for destruction or blocking its harmful actions. This is part of the adaptive
immune response, where the immune system adapts and responds more effectively to pathogens it
has encountered before.

Now, let's explore the lymphatic system, a network of vessels and nodes that's like the kingdom's
communication system. It transports lymph, a fluid containing white blood cells, throughout your body.
The lymph nodes, scattered along these vessels, are like guard towers where white blood cells gather
and coordinate their attacks.

The spleen, sitting in your upper left abdomen, is like the kingdom's military base. It filters your blood,
destroying old or damaged red blood cells and platelets. It also serves as a meeting point for white
blood cells, helping them recognise and respond to foreign invaders.

Then there's the thymus, located in your chest, just above your heart. Think of it as a training ground
for T cells. Here, immature T cells learn to distinguish between your body's own cells and foreign cells.
This is crucial for preventing your immune system from mistakenly attacking your own body.

Deep within your bones lies the bone marrow, a kind of factory where most of your immune cells are
produced. It's like the birthplace of your immune system's warriors, where stem cells divide and give
rise to different types of blood cells, including white blood cells.

When your body encounters an infection, it's like a battle alarm goes off. The white blood cells rush to
the site of the infection, antibodies target the invaders, and other components of the immune system
work together to neutralise the threat. This response can cause symptoms like fever or inflammation,
which are signs that your body is fighting off an infection.
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But what if the immune system makes a mistake? Sometimes, it can overreact or react to harmless
substances, leading to allergies. In other cases, it might mistakenly attack the body's own cells, causing
autoimmune diseases. That's why keeping your immune system balanced is important.

You can support your immune system by eating a healthy diet rich in fruits and vegetables, which
provide the nutrients it needs to function properly. Regular exercise, enough sleep, and managing
stress are also important for maintaining a strong immune system.

In summary, your immune system is a sophisticated and dynamic defence mechanism, always working
to protect you from infections and diseases. It's a system that adapts and learns, becoming more
efficient with each battle it faces. So, the next time you get a cut and it heals, or you recover from a
cold, remember the incredible work your immune system is doing to keep you healthy. It's one of the
many wonders of the human body, a testament to the complexity and resilience of life.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 30: David the Bubble Boy

Amazing and heartbreaking events occurred in 1971 that changed how we think about the immune
system forever. David Vetter, also known as "the boy in the bubble," is the subject of this lesson. David's
story illuminates the importance of the immune system to our well-being and survival in profound
ways.

David was born in September 1971 with a rare and severe genetic disorder called Severe Combined
Immunodeficiency (SCID). This condition left him with virtually no immune system. In simple terms,
his body lacked the defence army - the white blood cells - needed to fight off infections. Even a
common cold or a minor cut could pose a serious threat to his life. SCID is like being born without a
fortress, leaving one extremely vulnerable to the onslaught of microbial invaders.

To protect David, doctors at Texas Children's Hospital placed him in a sterile plastic bubble, a controlled
environment free of germs where he could live without the fear of infection. This bubble was his home,
playground, and world for most of his life. Inside the bubble, everything that came in contact with
David - from his food to his clothes - had to be sterilised.

David's story brought global attention to the critical importance of the immune system, a complex
network that typically guards us against harmful bacteria, viruses, and other pathogens. However, for
David, this line of defence was missing.

Living in the bubble was challenging, both physically and emotionally. David never felt the touch of his
parents' hands, except through the gloves built into the walls of his bubble. He attended school via
telephone and television, and his play was limited to what could be safely brought into his sterile
environment. His story highlights the human side of medical science, reflecting on how profoundly
medical conditions can affect personal experiences and quality of life.

David's life was also a journey of scientific exploration. Doctors used his condition to learn more about
the immune system and SCID. They studied how to treat and manage patients with compromised
immune systems and developed new techniques for sterile environments. His condition also spurred
research into bone marrow transplants, which at the time were a relatively new procedure.

In 1984, at the age of 12, David underwent an experimental bone marrow transplant, an attempt to
give him a functioning immune system. Unfortunately, the transplant led to complications, and David
passed away a few months later. His story, though tragic, left a lasting legacy in medical science. It
contributed to the development of more successful bone marrow transplant techniques and
treatments for SCID and other immune disorders. Today, thanks to advances in medical science, many
children born with SCID can be successfully treated with bone marrow transplants, gene therapy, and
other methods, offering them a chance at a fuller, healthier life.

David's story also had a significant impact on public awareness of immune disorders. It brought
attention to the challenges faced by those with such conditions and the importance of medical
research in finding treatments and cures. His life emphasised the delicate balance of the immune
system and how crucial it is for our survival.

In conclusion, David Vetter's story is a poignant reminder of the struggles faced by individuals with
severe immune deficiencies and the importance of medical research in improving lives. It illustrates
the extraordinary resilience and courage of a young boy and his family, as well as the dedication of the
medical community to understanding and combating complex medical conditions. David's life, though
confined to a bubble, reached out and touched the hearts of many, leaving a legacy that continues to
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influence and inspire advancements in medical science. His story is an enduring testament to the
strength of the human spirit and the boundless possibilities of medical research.

RESEARCH & RECORD

1. Watch the Anatomy Links to research additional information.
2. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson J1: The Wonder Drugs

The story of antibiotics, one of the most significant medical advancements in human history, is as
fascinating as it is important. It’s a tale that takes us back centuries and shows how curiosity, scientific
discovery, and a bit of luck can lead to life-saving innovations.

Long before the term "antibiotics" was coined, people had discovered the healing properties of certain
moulds and plants. Ancient civilisations, including the Egyptians and Greeks, used moulds and plant
extracts to treat infections. One of the most interesting early remedies was the use of mouldy bread
as a treatment for infections. People noticed that applying mouldy bread to wounds seemed to help
them heal, not realising that the mould was acting against the bacteria causing the infection.

However, the true potential of these early practices wasn't fully understood until the late 19th and
early 20th centuries. The big breakthrough came in 1928, thanks to a fortunate accident in the
laboratory of a Scottish bacteriologist named Alexander Fleming. Fleming was studying Staphylococcus
bacteria when he went on a holiday, leaving his laboratory dishes unwashed. Upon his return, he found
that a mould had grown in one of the dishes, and around the mould, the bacteria had been destroyed.
This mould was later identified as Penicillium notatum, and the substance it produced was named
penicillin.

Fleming's discovery was groundbreaking, but it wasn’t until the 1940s that penicillin was developed
into a drug that could be used to treat people. Scientists Howard Florey, Ernst Boris Chain, and their
colleagues played a crucial role in this development, turning penicillin into a medicine during a time
when the world was in dire need due to World War Il. Penicillin's ability to treat infections in wounded
soldiers was a game-changer, saving countless lives.

Antibiotics work by targeting specific features of bacteria, such as their cell walls or protein-making
machinery, without harming the human cells. This selective targeting is what makes antibiotics so
effective. After the success of penicillin, the search for other antibiotics began, leading to a golden era
of antibiotic discovery during the mid-20th century. Many new antibiotics were found and developed,
each working in different ways to target various types of bacteria.

But, as with any great discovery, there were challenges. One of the biggest issues that emerged was
antibiotic resistance. This occurs when bacteria evolve and become resistant to the effects of an
antibiotic. Resistance can develop through the overuse and misuse of antibiotics, such as using them
to treat viral infections like the common cold or not finishing a prescribed course of antibiotics. This
issue is a significant concern today, as it makes some infections harder, and in some cases, impossible
to treat.

To combat antibiotic resistance, it's essential to use antibiotics responsibly. This means only using them
when necessary and as prescribed by a healthcare professional. It’s also important to focus on
preventing infections in the first place, through practices like good hygiene.

The story of antibiotics is not just about a single discovery; it's a continuous journey of scientific
exploration, triumphs, and challenges. It highlights the importance of understanding how medicines
work and the responsibility that comes with using them. The development of antibiotics has
revolutionised medicine, turning once deadly infections into treatable conditions. It’s a testament to
the power of scientific inquiry and the ongoing quest to improve human health.
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In conclusion, antibiotics are a cornerstone of modern medicine, with a history that spans from mouldy
bread to advanced pharmaceuticals. Their discovery and development have saved millions of lives and
continue to be a critical tool in the fight against bacterial infections. However, the rise of antibiotic
resistance reminds us of the need for ongoing research, responsible use, and a commitment to finding
new ways to combat bacterial infections. The story of antibiotics is a fascinating chapter in the larger
story of human progress, showcasing our ability to harness nature’s secrets for the betterment of
health and society.

RESEARCH & RECORD

3. Watch the Anatomy Links to research additional information.
4. Make an entry into your notebook sharing what you have learnt in this lesson.
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Lesson 32: The Reproductive System: Female & Male

The reproductive system in humans is a fascinating and complex biological process, especially when
we focus on the female reproductive system. However, it's important to correct a common
misconception first. Females typically have two X chromosomes (XX), while males have one X and one
Y chromosome (XY). These chromosomes are part of what determines a person's biological sex.

The female reproductive system plays a vital role in the continuation of our species. It is not just about
the ability to have children, but it's also integral to a woman's overall health. The system includes
several key parts: the ovaries, fallopian tubes, uterus, cervix, and vagina.

Let's start with the ovaries. These are small, almond-shaped organs located on either side of the
uterus. They are like magical treasure chests, storing all of a woman’s eggs. Females are born with all
the eggs they will ever have - about 1 to 2 million! However, only about 400 to 500 eggs will mature
and be released during a woman's reproductive lifetime. The ovaries also produce important
hormones, including estrogen and progesterone, which play crucial roles in puberty, menstruation,
and pregnancy.

From about the age of 12 to 55 a female has a period most months. In this process, which is called the
menstrual cycle, an egg is released from one of the ovaries in an event called ovulation. The egg then
travels through the fallopian tube toward the uterus, a pear-shaped organ. If the egg meets a sperm
cell from a male in the fallopian tube, it can become fertilised and if things go as nature planned, the
fertilised egg attaches to the uterus and becomes a little human baby growing inside its mother. If the
egg is not fertilised, it will break apart, and the lining of the uterus, which had thickened in preparation
for a possible pregnancy, is shed. This shedding is what causes a menstrual period.

The cervix is the lower part of the uterus that opens into the vagina. It serves as a gateway between
the uterus and the vagina. The vagina, a muscular tube, connects the cervix to the outside of the body.
It’s where menstrual blood leaves the body, and if a woman has a baby, it’s the birth canal through
which the baby comes out.

The menstrual cycle is more than just a physical process; it can affect a woman's emotions and even
her overall health. The cycle is typically around 28 days long but can vary. Hormone levels fluctuate
throughout the cycle, which can impact mood and energy levels. Understanding the menstrual cycle
is important not just for reproduction but for understanding women's health in general.

One of the remarkable things about the female reproductive system is how it prepares for pregnancy
every month. The system can support the development of a new life, providing nourishment and
protection from the moment of fertilisation until birth.

In conclusion, the female reproductive system, with its intricate processes and functions, is a central
part of human biology and health. From the menstrual cycle to pregnancy, it plays a crucial role in the
continuation of life.
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Building on our exploration of the human reproductive system, let's delve into the male reproductive
system. Just like the female system, the male reproductive system is intricate and plays a crucial role
in the continuation of our species. It's not just about the ability to father children; it's also a significant
part of a man's overall health and well-being.

The male reproductive system is primarily located outside of the man's body. The key parts of this
system include the testes (or testicles), vas deferens, prostate gland, seminal vesicles, and the penis.
Each part has a specific and important role in the reproductive process.

The testes are oval organs about the size of large olives, housed in a skin sac called the scrotum. This
location outside the body is essential because sperm, produced in the testes, need a slightly lower
temperature than the body's core temperature to develop properly. The testes are also where
testosterone, the primary male sex hormone, is produced. Testosterone is responsible for the
development of male characteristics during puberty, such as a deeper voice, facial hair, and muscle
growth.

Inside the testes, there are coiled structures called seminiferous tubules, where sperm cells are
produced. The creation of sperm cells is a fascinating process called spermatogenesis. It takes about
74 days for a sperm cell to develop fully. After they are formed, sperm cells are stored in the
epididymis, a long coiled tube attached to each testis, where they mature. Sperm leave the epididymis
through the vas deferens when men ejaculate. They mix with prostate gland and seminal vesicle fluids.
These fluids feed sperm and form semen, which is ejaculated.

The prostate gland, which surrounds part of the urethra (the tube that carries urine out of the body),
is about the size of a walnut. It plays a crucial role in both the reproductive and urinary systems. The
seminal vesicles, located near the prostate, contribute additional fluid to the semen, which helps
transport and protect the sperm.

The penis, an external organ, is composed of spongy tissue that can fill with blood when erect. The tip
of the penis has an exit point hole which allows for the departure of urine when the bladder needs to
empty and sperm leaving the epididymis.

Just like the female system, the male reproductive system is controlled by hormones. The
hypothalamus and pituitary gland in the brain release hormones that signal the testes to produce
testosterone and sperm.
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Like the female system, the male reproductive system is a marvel of biological engineering. It's a system
that not only ensures the continuation of human life but also plays a vital role in a man's health,
identity, and experiences.

So we see, the male reproductive system, with its unique structures and functions, is an essential part
of human biology. From the production and maturation of sperm to the role of hormones in health
and development, it's a complex system that deserves understanding and care.

Learning about both the male and female reproductive systems helps build a foundation of respect
and appreciation for the human body's capabilities and the shared journey of life. Knowledge about
these systems is not just academic; it's crucial for personal health, relationships, and a respectful
society.

RESEARCH & RECORD

1. Make an entry into your notebook sharing what you have learnt in this lesson.
Note: There are no Anatomy Links for this lesson.

A Blueprint for life © 2024 My Homeschool 74



Afterword

As we conclude our study of the human anatomy, you can see how incredible our body really is and
what a miracle and a gift life is to all the creatures of God’s creation. From the complexity of the brain
that holds our thoughts and dreams to the strength and resilience of our bones and muscles that let
us explore and interact with the world, every part of us is a testament to the marvels of nature and
design. The meticulous working of our heart and blood vessels, the intricate dance of hormones in our
endocrine system, and the relentless defence mounted by our immune system all work together in
harmony, sustaining us every moment of our lives. This human anatomy study was not just about
understanding how we are made, but it’s also about appreciating the wonder of life and our place in
the grand tapestry of existence. As we go forward, let's carry this sense of wonder and appreciation
for our own bodies, and extend that respect and awe to all forms of life around us.
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