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To our families and friends – your love and support let this happen.

A special thank you to our incredible wives, Kelly and Zabeen, for their patience and understanding as many evenings and weekends were spent writing this book.

To our little chicken nuggets, Ilija and Tia, Zareena and Haleema – this book is for you. We hope you enjoy our stories as much as we enjoyed creating them.








Introduction

Welcome to Dr Matt & Dr Mike’s A–Z of the Human Body – an alphabetical guide to … YOU!

We’re Dr Matt Barton (PhD) and Dr Mike Todorovic (PhD), two passionate university lecturers from Australia who have dedicated our lives to helping medical and nursing students better understand the bodies of the people they care for. You might also know us from our YouTube channel or podcast, where we’ve had the privilege of sharing new ways of thinking about the body’s complexity to millions of people from around the world.

[image: A stylized illustration of a red brain with yellow lines representing neural pathways.]
Now we’re bringing all that excitement and curiosity straight to your family with this special book. Whether you’re a parent hoping to spark curiosity in your kids, a teenager wanting to dive deeper into how your body works or just someone who’s plain curious – this book is for you!

We’ll be honest – neither of us was a star student at school. We had to figure out our own ways to understand this complex stuff. And you know what we discovered? The best way to learn something is to teach it. That’s why we’ve dedicated our careers to helping others, including our millions of followers, discover the fascinating world of the human body. And in doing so, we’ve realised that we’re still students ourselves, constantly learning alongside you. Teaching and learning go hand in hand, and it’s a journey we’re thrilled to be on together.

In this book, we’ve broken down anatomy and physiology, step by step, organ by organ, in ways that are fun and accessible – and that make you go, ‘Wow, I didn’t know that!’

We’ll guide you through the body’s mysteries from A to Z. Each letter takes you on a journey, whether it’s exploring how the brain’s dopamine levels impact everything from movement to mood, or uncovering the bizarre trends people embrace, like the rise of Scrotox. Each short chapter is packed with bite-sized knowledge, quirky facts and the kind of ‘did you know?’ moments you’ll want to share with everyone.

[image: An illustration of a human stomach, showing its general shape and structure.]
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Think of this book as your ultimate companion to exploring how your body works – and why it sometimes doesn’t. Parents, kids, friends – there’s something here for everyone. We want you to laugh, learn and marvel at how brilliantly designed (and sometimes brilliantly flawed) we all are. And if this book makes you think a little deeper about how your body ticks, then we’ve done our job.

This isn’t just a guidebook – it’s your backstage pass to the most amazing machine ever built: you!
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A, B & O Blood Types
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‘Your Grace, I feel I’ve been remiss in my duties. I’ve given you meat and wine and music, but I haven’t shown you the hospitality you deserve. My King has married and I owe my new Queen a wedding gift.’—Lord Walder signals for the massacre of the Red Wedding to begin in Game of Thrones



As a physiology professor, I’ve found that one of the best ways to explain complex concepts is through analogies that connect with pop culture. This idea hit me one summer while I was binge-watching George RR Martin’s epic series Game of Thrones with my wife. Let me explain.

Game of Thrones follows the power struggles of several great houses battling for control of the land of Westeros. Each house – including that of the Targaryens, the Lannisters and the Starks – has its own banner, a unique symbol that represents its identity and allegiance. House Lannister’s flag features a golden lion on a crimson background, while House Targaryen’s bears a fearsome three-headed red dragon on black.

Your red blood cells (RBCs), though less visually dramatic, also have their own identity markers on their surface, called antigens. These antigens determine your blood type: A, B, AB or O. And just as each house in Game of Thrones is distinguished by its banner, your blood type is defined by the antigens your red blood cells display.

Blood type A displays the ‘A’ antigen flag, while blood type B waves the ‘B’ flag. Blood type AB is like an alliance, proudly flying both the ‘A’ and ‘B’ banners. Blood type O, on the other hand, resembles a nomadic house, as it has no flag at all. The ‘O’ in blood type O comes from the German word ohne, which means ‘without’.



The battles within: antibodies as your body’s army

In Game of Thrones, the houses are in constant conflict, fiercely defending their own territory and attacking any intruders. House Stark soldiers, for example, are trained to attack anyone not bearing the Stark banner, while House Lannister’s warriors will fight anyone who doesn’t display their flag.

Similarly, your immune system has its own army – called antibodies – that are trained to attack any foreign cells that don’t carry the right antigen flag. If they detect a red blood cell with the wrong flag, the antibodies will attack it, just like a soldier spotting an enemy.

Fortunately, your bloodstream isn’t a battleground like Westeros – at least, not until you need a blood transfusion. Then, the rules of blood type compatibility take centre stage. In Australia, one in three people will require a blood transfusion in their lifetime, so it’s crucial to know your blood type.



The blood houses: who can you trust?


	~ Blood Type A: If you belong to House A, all your red blood cells proudly display the A flag. Your antibodies will attack any red blood cells carrying a B flag. This means you cannot receive blood from someone with type B or AB. However, type O blood, which carries no flags, is safe for you.

	~ Blood Type B: If you are a member of House B, your red blood cells display the B flag. Your antibodies are trained to destroy any cells with an A flag. This means you can’t accept blood from types A or AB, but you can safely receive type O blood.

	~ Blood Type AB: As a member of House AB, your red blood cells wave both A and B flags. Your body has no reason to attack any other blood type, since all the possible flags are already present. This makes you a universal acceptor – you can receive blood from types A, B, AB and O.

	~ Blood Type O: House O is like a nomadic tribe, flying no flags at all. Because of this, their antibodies will attack cells displaying either the A or B flag. Thus, people with type O blood can only receive blood from other type O individuals.



[image: Blood compatibility schematic showing which types can receive from others.]
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Blood types and transfusions: avoiding a Red Wedding

Knowing your blood type is crucial in case you ever need a transfusion. If you are unsure, you can always visit your GP or blood donation centre. Understanding which types of blood you can receive ensures that your immune system won’t declare war on the new blood cells. In other words, it keeps you from having a Red Wedding in your veins!

Just like the complex alliances and betrayals of Game of Thrones, your blood has its own set of rules for who can mix safely and who can’t. So the next time you think about the banners your blood waves, remember: peace in the realm depends on knowing who’s on your side.


DID YOU KNOW?

The ‘+’ or ‘–’ associated with your blood type (e.g., A+) indicates the presence (+) or absence (–) of an additional marker, or antigen, on your red blood cells? This antigen is called the ‘Rhesus factor’ because, at the time of its discovery, scientists believed it was the same factor first identified in rhesus monkeys.







Aldosterone
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‘Boredom is not black liquorice, Snicket,’ she said. ‘There’s no reason to share it with me.’—Lemony Snicket, When Did You See Her Last?



For thousands of years, the Mediterranean and many parts of Asia have used the flowering herb liquorice, both as medicine and as a sweetener. Its scientific name, Glycyrrhiza, comes from the Greek words glykos (‘sweet’) and rhiza (‘root’), reflecting its intense sweetness – 50 times stronger than sugar! It’s no wonder liquorice has found its way into everything from lollies and soft drinks to teas, beers and throat lozenges.

Historically, liquorice was used as an expectorant, to help clear mucus from the airways, but its benefits go far beyond that. According to Theophrastus, a Greek botanist and contemporary of Aristotle, the nomadic Scythians, who lived on the Eurasian steppe, discovered a novel use for liquorice: while crossing the dry Central Asian deserts, they found that chewing liquorice roots helped them survive for long periods without water by quenching their thirst. This isn’t just an ancient myth – modern science reveals that liquorice has properties that mimic an important hormone in our bodies, aldosterone. This hormone plays a key role in retaining salt and water, explaining how the Scythians could survive the desert with just a stash of liquorice.



The science behind liquorice’s hydrating effect

Liquorice can mimic a family of steroid hormones called mineralocorticoids, which influence the balance of key minerals such as sodium and potassium – essential salts in our bodies. The main mineralocorticoid in our bodies is aldosterone, produced by the adrenal glands. Aldosterone regulates electrolytes, water balance and blood pressure. Here’s how it works.

When you’re dehydrated, your adrenal glands release aldosterone, which travels to your kidneys. There, it reabsorbs sodium from your urine back into your bloodstream. And here’s the critical point: wherever sodium goes, water follows. That’s why eating salty foods makes you thirsty: your body retains water when it retains sodium. To keep things balanced, aldosterone swaps the sodium for another positively charged mineral, potassium. This process helps your body hold on to more sodium and water while excreting potassium in your urine. The result? Increased water in your bloodstream, and potentially higher blood pressure. Because of this, aldosterone is often a target for medications, like diuretics or ‘water pills’, which are used to help people with high blood pressure or heart failure.

[image: An illustration showing the role of aldosterone in regulating sodium and potassium levels in the blood and kidneys.]
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By mimicking aldosterone, liquorice can have a significant impact on your body’s fluid balance. This explains why it was such a valuable resource for desert nomads. But it also means that too much liquorice can cause serious health problems.



When sweet turns sour: liquorice overdose

Consider the case of Steve, a 54-year-old man from the United States who had a sweet tooth and a taste for liquorice. For three weeks, Steve indulged in several packs of liquorice daily. His troubles started with cramps in his right leg, which soon turned into severe pain and uncontrollable shaking. Eventually, Steve was found unresponsive: he had suffered a cardiac arrest. The cause? Excessive liquorice.

Potassium is crucial for muscle function – it helps our muscles relax. Too much potassium can cause prolonged muscle relaxation, but too little means your muscles won’t stop contracting. And liquorice, just like aldosterone, can cause significant potassium loss through urine. In Steve’s case, he lost 100 bananas’ worth of potassium! This shortage caused Steve’s leg cramps and body shakes, and ultimately led to his cardiac arrest, as the heart is also a muscle.



Enjoying liquorice safely

If you’re a fan of liquorice, don’t panic – you don’t have to give it up. Just be mindful of how much you consume. If you’re unsure, consult your doctor or pharmacist. Like most things in life, moderation is key.


DID YOU KNOW?

The terms electrolytes, salts and minerals are often used interchangeably and refer to the same thing. Minerals are natural elements like sodium and potassium. When minerals combine with other elements, they form salts, such as sodium chloride (table salt). When these salts dissolve in water, they create electrically charged ions called electrolytes, which can be found in sports drinks. So, next time you see sodium mentioned as a mineral, a salt, or an electrolyte, you’ll know it’s all true!








The Atrioventricular and Sinoatrial Nodes

[image: ]

‘No one can whistle a symphony; it takes a whole orchestra to play it.’ —Halford E Luccock, Methodist minister



If there were a trophy for ‘Best Muscle in the Body’, it would be awarded to the heart. It contracts, or beats, around once every second. That’s 100,000 times per day, which is around 3.5 billion times in an average lifetime. Every hour, it pumps 300 litres of blood. If you collected this blood for an entire year – admittedly, a strange thing to do – you would amass enough to fill an Olympic-sized swimming pool: a gruesome 2.5 million litres! Much like Rick Astley, your heart is ‘Never Gonna Give You Up’ – sometimes for up to 100 years.

Given that your heart is a muscle, let’s compare it to another muscle: your biceps. If I asked you to contract your biceps once every second – mimicking the rate of contraction of your heart – how long do you think you could last? Minutes? Maybe an hour? Certainly not days or years. Why not? They’re both muscles, after all.

Well, there are many anatomical and physiological reasons that contribute to the heart’s fatigue-resistant properties. These include its high abundance of energy-producing mitochondria (up to 30 per cent of a heart muscle cell, a cardiomyocyte, is comprised of mitochondria), the large network of collateral blood vessels that feed it (which provide a constant source of energy) and its reliance on fatty acids (a slow but efficient energy source).


The heart’s electrical system: no brain required!

There is one very important other factor, which has to do with the heart’s very special electrical conduction network. In other words, the way the heart gets excited.

Generally, if you want a muscle to do something, it needs to receive an electrical ‘start’ signal from the nervous system – which usually begins in the brain. This isn’t the case for the heart. You can completely disconnect the heart from the rest of the body and it will still beat (albeit not for long). This is because your heart sets its own rhythm, with the brain merely adjusting the pace. The rhythm is set by two special groups of modified muscle cells in the heart called nodal cells. Amazingly, these groups of cells spontaneously generate an electrical signal independent of the nervous system.

[image: Illustration of the human heart showing chambers, sinoatrial (S A) node, and atrioventricular (A V) node controlling electrical activity.]
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Meet the heart’s conductors

To understand where these nodal cells reside in the heart, let’s orient ourselves to its anatomy. The heart is a muscular pump comprised of four hollow chambers. The two chambers at the top are called atria, and they collect blood coming in from the body or the lungs. The two at the bottom are called ventricles, and their job is to pump that blood back out—either to the lungs to pick up oxygen or to the rest of the body to deliver it.

The first group of nodal cells are in the top right corner of the heart, in the right atrium, and it’s called the sinoatrial node (or SA node). This is like the heart’s natural pacemaker. The second group, called the atrioventricular node (or AV node), sits near the border between the atria and the ventricles.

The SA node and AV node act as conductors in the cardiac orchestra, establishing the rhythm and rate of the heart. Because of this, they are commonly referred to as pacemaker cells. They rapidly propagate electrical signals throughout the heart muscles, coordinating their contraction like a conductor leading an orchestra. This synchronised contraction is known as a syncytium.

The cells of the SA node are the first to fire off, at a rate of 100 times every minute. Thankfully, for most of us, our resting heart rate is much lower, around 70 beats per minute, due to signals sent from the brain transmitted via the vagus nerve that slow down the heart. Interestingly, when someone has a heart transplant, the connection between the vagus nerve and the brain is severed. (Known as a vagotomy, not to be confused with a vasectomy.) As a result, many transplant recipients have a resting heart rate of around 100 beats per minute.

When your SA node fires an electrical signal, it spreads through the atrial muscles, prompting them to contract and push blood into the ventricles below. The signal then travels through the AV node, which relays it to the ventricular muscles, causing them to contract and pump blood out of the heart to the rest of the body. If there’s an issue with these pacemaker cells or the conduction network, the heart may beat too slowly (a condition called bradycardia), too quickly (tachycardia) or irregularly (arrhythmia), leading to insufficient blood flow to the body.



Pacemakers: when your heart needs a helping hand

People with these conditions may need an implantable pacemaker to regulate their heartbeat. A pacemaker is a small device implanted under the skin of the chest, with wires threaded through veins into the heart chambers. It mimics the activity of the SA and AV nodes, sending 60 to 90 electrical signals per minute to help the heart maintain the proper rhythm. Modern pacemakers are even smarter now; they adjust patients’ heart rate pacing based on their activity levels, like a miniature DJ making sure your heart keeps the perfect beats whether you’re sprinting or snoozing. While there is no guaranteed way to prevent the need for a pacemaker – some heart conditions are genetic or congenital – there are lifestyle choices you can make that will improve your cardiovascular health. These interventions are designed to reduce the strain on the cardiovascular system, while also trying to strengthen the heart.


DID YOU KNOW?

In the 1960s, pacemakers were pretty basic. They could only be set to one heart rate, their batteries lasted just a few years, and they couldn’t store any data. About the size of a pocket watch, they required two surgeries to implant. One of the first patients to get a pacemaker had a heart rate that sometimes dropped to just eight beats per minute—or stopped altogether.
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Basal Nuclei
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‘I found that this Parkinson’s does slow you down, whether you want to slow down or not.’—Billy Graham, Baptist minister



Buttoning shirts, writing, walking, turning corners, swallowing, speaking, standing up from a seated position, and conveying emotion through facial expressions – these are all daily tasks that people with Parkinson’s disease (PD) find challenging. In the brain, specific groups of nerve cells (neurons) are essential for regulating movement and coordinating tasks that involve changing muscle groups, shifting direction, or frequent stopping and starting. The slow and progressive death of these neurons over many years leads to the debilitating symptoms and insidious nature of PD, making it nearly impossible for some to undertake both complex and simple movements.


The bicycle paradox

There is one interesting exception, however: riding a bike.

Remarkably, individuals with PD have shown they can perform this complex motor task with ease, giving credence to the old adage that ‘it’s just like riding a bike’. When cycling, people with PD don’t experience the symptoms that afflict them during other movements.

Why? Well, to be honest, we don’t exactly know. But it almost certainly has something to do with the neural circuitry of a structure, deep within the brain, called the basal nuclei (previously known as the basal ganglia).

To try and understand what’s going on here we need to first talk about how we perform voluntary movement. Regardless of whether you want to throw a ball, play the piano, or go for a walk, the signal to initiate movement will begin in the 5-millimetre-thick outer cap of your brain called the cerebral cortex. Specifically, in a thin strip of your frontal lobe called the motor cortex.

[image: Illustration of the brain highlighting the motor cortex, labeled regions, and body control map.]
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This thin strip, packed with neurons, has a topographical map of all the muscles in your body. The finer the movement required by these muscles (such as the precise movements required by the hands and fingers), the larger the area of the motor cortex is dedicated to these muscle groups.



Start, stop, go! The brain’s traffic lights for movement

If you want to begin a movement, for example walking, the signal will begin in the area of the motor cortex mapped to the muscles required for this pattern of movement (the thigh, the foot, the toes and so on). But before this command can be sent to the muscles, it must ask for permission by the ‘motion master’ – the basal nuclei. Located deep within the brain, the basal nuclei is comprised of complex neural circuitry that can adjust the movement signal sent from the motor cortex to the muscles. It does this by activating two simultaneous pathways. The direct pathway reinforces the motor signal (such as ‘START’) and the indirect pathway suppresses the motor signal (such as ‘STOP’).

Now, you might be thinking, ‘If I send a motor signal to the basal nuclei asking it for permission to walk, and it responds with both a START and STOP signal, won’t that mean that nothing happens? Or that my movement will be jerky?’

The answer is yes. But, thankfully, we have a way to ‘smooth’ these pathways out.



Dopamine’s role in motion

Dopamine is a neurotransmitter produced in an area of the brain called the substantia nigra (meaning ‘black substance’, named for its dark colour). The substantia nigra sends dopamine to both the direct and indirect pathways of the basal nuclei when it receives a signal asking permission to move from the motor cortex.

Dopamine therefore reinforces the direct pathway (permitting the START signal) and inhibits the indirect pathway (stopping the STOP signal). The double negatives can make it tricky but, put simply, dopamine permits movement without the STOP signal intervening. So dopamine allows you not only to move, but to move smoothly. Thus it plays a crucial role in facilitating the initiation and seamless transition between motor commands during activities like walking.

Importantly, coordinating initiation seems to be the most important function of dopamine when it comes to movement. Sustaining ongoing movement appears not to rely as heavily on dopamine, as most dopamine is released during times of starting a movement or switching between movements.

Let’s consider this in the context of Parkinson’s disease, a neurodegenerative condition characterised by the gradual loss of dopamine-producing neurons in the substantia nigra. Generally speaking, by the time someone is diagnosed with PD, they have already lost more than 80 per cent of their dopamine-producing neurons. So without available dopamine both the STOP and START signal go unchecked. And that’s of course why people with PD can have a resting tremor, and difficulty initiating movements and changing direction.

But what about cycling? Why do individuals with PD often find it easier to ride a bike compared to other movements? Well, it’s because cycling involves continuous, rhythmic motion. Once you’ve started riding, there are few stopping movements or transitions between muscle groups. This means the reliance on dopamine is less pronounced.

Let’s ride!


DID YOU KNOW?

Parkinsonism is a condition that causes symptoms similar to Parkinson’s Disease like tremors, slow movements, and balance issues, resulting from reduced dopamine activity in the basal nuclei. Common medications can induce parkinsonism by interfering with dopamine levels, including some antidepressants, antinausea, and blood pressure medications.








Beta Cells
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‘Insulin is not a luxury, it is a matter of life and death.’ —Dr LaShawn McIver, public health leader



Before the 19th century, children with type 1 diabetes faced bleak prospects. Back then, doctors didn’t know why these youngsters wasted away despite seemingly healthy appetites. The tragic truth was that their bodies couldn’t produce a vital hormone called insulin.


Insulin: the key to unlocking energy

Today, we understand insulin as the body’s key to unlocking cells, allowing them to absorb energy-rich molecules such as glucose from the bloodstream. After a meal, our blood becomes a bustling highway of nutrients – amino acids, fats and carbohydrates (e.g., glucose) – triggering the pancreas to release insulin. This hormone acts like a traffic cop, guiding glucose from our bloodstream into cells for energy production or storage.

Imagine a body without this crucial hormone. Glucose lingers in the bloodstream, inaccessible to cells. Desperate for fuel, the body turns to alternative energy sources, such as fat and protein, which, over time, can produce harmful by-products such as acid (ketones). In people with type 1 diabetes who lack access to insulin, the build-up of acid can lead to a condition called ketoacidosis, which may cause nausea, vomiting and, ultimately, coma. Before insulin, the only ‘treatment’ for type 1 diabetes was a draconian diet consisting of very few carbohydrates – that is, limiting glucose. This by no means was a cure, and could only extend the lives of these children by a few years. In many cases, the harshness of these diets, due to the extremely low calories, often proved fatal.

[image: Illustration showing how insulin opens cell glucose channels, allowing glucose to enter and provide energy.]
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The scientists that saved diabetics

Fast-forward to the late 19th century, when a German scientist named Paul Langerhans made a groundbreaking discovery. He discovered clusters of cells in the pancreas, now known as pancreatic islets or Langerhans islands.


Back in the day, science was driven by figures who sought to immortalise themselves by giving their names to discoveries, theories and phenomena.



Further research by Gustave-Édouard Laguesse and Eugène Gley uncovered a substance within these islets that influenced glucose levels in the body. In 1910, Sir Edward Albert Sharpey-Schafer named this substance insulin, derived from the Latin word for ‘island’. A decade later, Frederick Banting and Charles Best made history by not only bringing dogs out of diabetic-induced comas, but also keeping diabetic dogs alive with a crude insulin extract. With subsequent refinements by James Bertram Collip and John Macleod, insulin therapy became a reality.


These were dogs that had had their pancreas surgically removed. Unfortunately, animal experiments, particularly on dogs, cats and rabbits, were commonplace in the 19th century.



In January 1922, a 14-year-old boy named Leonard Thompson became the world’s first recipient of an insulin injection. The impact was immediate and astonishing: within a day, his dangerously high blood-sugar levels plummeted to near normal and he regained consciousness. This groundbreaking achievement didn’t go unnoticed, as Banting and Macleod were awarded the Nobel Prize for Medicine in 1923, sharing the honour with Best and Collip. What’s fascinating is the ethical stance Banting took on insulin’s commercialisation. Despite its clear potential for profitability, he sold his share of the patent to the University of Toronto for $1, driven by a desire to ensure widespread access to this life-saving medication.



Beta cells: small but vital

In the decades since, researchers have discovered that insulin is produced and released by a specific group of cells called beta cells, which nestle within the pancreatic islets. Remarkably, these cells, making up less than 2 per cent of the pancreas, play a crucial role in regulating blood-sugar levels. Unfortunately, the immune system of individuals with type 1 diabetes turns against them, attacking these beta cells, which leads to insulin deficiency and the need for lifelong disease management.

Even though the quest for a cure for diabetes remains ongoing, insulin therapy has been transformative. It has turned what was once a death sentence into a manageable chronic condition, providing hope and improving the quality of life for millions worldwide.


DID YOU KNOW?

Type 1 diabetes was once called ‘early-onset diabetes’ because diagnosis most frequently occurs in the 10–14 year age group. However, almost half of all people who develop the condition are diagnosed over the age of 30.







Bilirubin
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‘Why is poo brown, pee yellow and some newborn babies jaundiced?’ —A confused medical student



Roughly 70 per cent of the body’s 37 trillion cells are red blood cells (RBCs), which play a vital role in transporting oxygen and carbon dioxide through the body. These cells are incredibly efficient at their job. This is because they have jettisoned all their internal structures, such as the nucleus, mitochondria and endoplasmic reticulum, replacing them with the oxygen-carrying molecules, haemoglobin.

[image: Illustration showing red blood cell breakdown and haemoglobin metabolism into bilirubin, urobilin, and stercobilin.]
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Red blood cells: work hard, die young

However, this specialisation comes at a cost: RBCs cannot repair themselves when damaged. After approximately 170,000 circulatory trips around the body, navigating through blood vessel walls and squeezing through tiny capillaries, RBCs are literally bent out of shape. This typically occurs over a lifespan of about 120 days, leading to the destruction of roughly 1 million RBCs every second.

At the end of their life cycle, RBCs face a stringent filtering process in the spleen, akin to the high-stakes survival challenges of Squid Game. In this complex series of physical tasks, the cells are propelled and sieved through a labyrinthine network of tissue in the spleen. Any cell deemed unfit or too distorted is intercepted and marked for destruction.



The unexpected colourful afterlife of red blood cells

When an RBC meets its demise, the haemoglobin is split into two components: globin and haem. Globin, a protein, is easily broken down into amino acids and reused by the body. Haem, however, is a trouble maker and more challenging to handle because it’s a reactive molecule that can be toxic in large amounts. This means that haem needs to undergo a series of steps to reduce its toxicity before it can be discarded. In the spleen, the haem is first converted into a molecule called biliverdin, a green pigment. If we were a bird, reptile or amphibian, this would be the end of the story, as they can easily excrete biliverdin from the body. Unfortunately, mammals cannot do this safely. Instead, biliverdin is sent to the liver, where it is converted to bilirubin, a yellow compound. Think of it as the body’s very own Instagram filter, shifting from green to yellow on its way out of the body.

Initially, bilirubin is insoluble in water, which means it cannot be easily excreted. The liver modifies bilirubin by adding sugars to it, making it soluble. This modified bilirubin is then secreted from the liver into the bile, and is then released into the intestines. There bilirubin meets the gut bacteria, which convert it into urobilinogen. About 80 per cent of urobilinogen undergoes further transformation into stercobilin (with the help of more bacteria), which gives poo its brown colour. The remaining 20 per cent is reabsorbed into the bloodstream, converted into urobilin and eventually filtered out by the kidneys, giving urine its yellow colour.

This explains the colours of our poo and pee – but why do some newborns appear yellow, a condition known as jaundice? Newborn jaundice is quite common, affecting about 60 per cent of full-term and 80 per cent of pre-term babies in their first week. Before birth, a mother







	Day 1–2: Red as fresh blood pools under the skin.

	Day 2–5: Bluish-black as the haemoglobin is released from the red blood cells, loses its oxygen, and begins to breakdown.

	Day 5–10: Green or yellow as haemoglobin breaks down into biliverdin and bilirubin.

	Day 10–14: Yellow-brown as the bilirubin is reabsorbed.
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