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Note to the reader

This is not a medical book and is not intended to replace advice 
from your doctor. Consult your pharmacist or doctor if you believe 
you have any of the symptoms described, and if you think you 
might need medical help.
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Introduction

Once upon a time, Greek legend tells, Zeus punished humanity by 
making us forget how to use fire. However, Prometheus restored 
our knowledge. In revenge, Zeus chained Prometheus to a rock 
and condemned the Titan to endure the torment of an eagle eating 
his liver for eternity. Prometheus’s liver regenerated overnight, 
allowing the bird of prey to feast afresh the next day. Prometheus’s 
torment lasted 13 generations until Herakles (the hero that the 
Romans adopted as Hercules) slew the eagle.1

Remarkably, the legend of Prometheus contains a kernel of 
truth: the liver’s superlative powers of rejuvenation. Ancient 
Greeks possibly noted the organ’s recuperative powers by 
observing wounds, while draining pus-filled abscesses, or when 
they used livers, often from sacrificed sheep and poultry, to try 
to divine the future.1 This amazing ability to regenerate means 
that the liver recovers from injury and disease in a way few other 
human tissues can match. Indeed, the liver can regain its normal 
size and function even if a surgeon removes three-quarters of the 
organ. 

Nevertheless, numerous diseases and unhealthy lifestyles can 
overwhelm the liver’s legendary ability to recover. Indeed, liver 
disease kills approximately 1 in 50 people in the UK, according 
to a 2012 report from the National End of Life Care Intelligence 
Network. Sixty per cent of people who die from liver disease are 
men. And 90 per cent of people who die from liver disease are 
younger than 70 years of age. To make matters worse, the death 
toll is rising: from 9,231 in 2001 to 11,575 in 2009. Indeed, a 2011 
report, Making alcohol a health priority: Opportunities to reduce alcohol 
harms and rising costs, from Alcohol Concern warned that liver 
disease could overtake strokes and heart disease as a cause of death 
within 10 to 20 years. 

On the other hand, deaths from liver disease have fallen dra-
matically in some continental European countries in recent years. 
A study published in the Lancet estimated that reducing deaths 
from liver disease in the UK to the same extent as in France 
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(the European Union country with the most profound decline 
in mortality) would save 22,000 lives by 2019. Even reaching the 
average reduction across Europe would save 8,900 lives over the 
same time.2

As you might expect from the sobering stories that regularly hit 
the headlines, alcohol abuse underlies much of the increasing death 
toll from liver disease. Indeed, epidemiologists (scientists who study 
patterns of disease) estimate that alcohol causes around 80 per cent 
of deaths from liver disease.2 And according to the British Journal 
of Cancer, alcohol causes around 1 in every 25 cancers,3 including 
malignancies in the liver, which, as we will see later in the book, 
carry a particularly bleak prognosis.

However, alcohol abuse is not the only cause of liver (hepatic) 
disease. Apart from causing lung cancer, smoking seems to promote 
malignancies in the liver. Viruses, diet, diabetes, autoimmune dis-
eases (where the immune system’s ‘attack force’ targets healthy 
tissue) and even wearing tight underwear can damage this critical 
organ. And the more liver diseases you have, the worse your pros-
pects become. For example, the outlook for a person infected with 
a hepatitis virus is worse if they also drink excessively. 

A silent killer

Occasionally, liver disease causes startling changes. For example, 
the liver makes haem – the red pigment in blood. Abnormal haem 
production can lead to the body excreting large amounts of pro-
teins (called porphyrins), some of which can tinge urine red or 
purple. It’s a startling and worrying symptom. 

Usually, however, liver diseases do not cause dramatic symp-
toms – at least at first. For example, many people don’t realize 
anything’s amiss when they catch a hepatitis virus. Others dismiss 
the mild early symptoms as a bout of flu. But the virus lurks in 
your liver cells, flaring up years later to scar the liver (cirrhosis), 
cause jaundice or uncontrolled bleeding and, in some people, 
trigger hepatic cancer. Liver diseases can be silent killers.

The scourge of alcohol abuse aside, liver disease rarely attracts 
the same attention as heart conditions, dementia or breast cancer. 
However, as we will see over the course of this book, liver disease 
is common, can cause debilitating symptoms and may prove 
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fatal. The course of each condition varies from person to person. 
In general, however, liver diseases progress from hepatitis (liver 
inflammation) to cirrhosis and cancer. As this progression typically 
takes 20–40 years,4 you can often prevent, or at least delay, serious 
health problems.

Coming to terms with a doctor telling you that you have chronic 
(long-lasting) liver disease is rarely easy – especially as some hepatic 
conditions carry an unfavourable outlook or retain an unwarranted 
stigma. Too many people still think that cirrhosis inevitably means 
you’re an alcoholic, or that catching a hepatitis virus means that 
you inject drugs or are sexually promiscuous, for example. But you 
don’t need to feel that the ailment chains you to a rock, the disease 
pecking away at the remnants of your healthy liver. 

This book aims to help you understand, treat and prevent liver 
disease. We will: 

●● review the liver’s many roles (it is far more than a waste disposal 
system);

●● examine the liver’s often underestimated importance for our 
good health and well-being; 

●● look at the common liver diseases and their treatments; 
●● discuss some steps you can take to prevent liver disease, including 

a sensible approach to detox; 
●● look at the lifestyle changes that help you live as full and fulfilled 

a life as possible; 
●● consider which herbs offer effective ‘liver tonics’ and which can 

damage the organ.

The book aims to help you understand your liver disease and appre-
ciate the best way to manage your symptoms, reduce the risk to 
your family and friends, and improve your prospects. I hope that, 
as well as resolving some immediate issues, this book will inspire 
further questions, which your doctor, nurse and pharmacist will be 
happy to answer. An active, enquiring approach helps you loosen 
the shackles of liver disease. 
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A word to the wise

This book does not replace advice from your liver specialist, GP or 
nurse, who will offer suggestions, support and treatment tailored to 
your circumstances. You should always see a doctor or nurse if you 
feel unwell or think that your liver disease is getting worse.
 The book includes numerous references from medical and 
scientific studies. But it’s been impossible to cite all those I referred 
to while writing the book. As you can imagine, researchers publish 
thousands of papers every year on liver disease (apologies to any 
researchers whose work I’ve missed). However, throughout the book 
I’ve highlighted certain papers to illustrate key points and themes. 
 If you want to know more about a study, I’ve given the reference 
in the back of the book. Some may seem rather erudite if you don’t 
have a medical or biological background. But don’t be put off. You 
can find a summary by entering the details here: <www.ncbi.nlm.nih.
gov/pubmed>. Some full papers are available free online and larger 
libraries might also stock or allow you to access online some of the 
better-known medical journals.
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Inside a healthy liver

Traditional healers have long regarded the liver as essential for 
health and well-being. For example, the liver is one of the five 
organs around which traditional Chinese medicine is organized. 
Jennifer Harper notes that, according to traditional Chinese medi-
cine, the liver is home to the spiritual soul – called the Hun. And, 
writing around ad 200, the great Greco-Roman physician Galen 
suggested that the liver was the body’s most important organ.1 Yet, 
a couple of millennia later, the liver is arguably less well understood 
by the public than, for example, the heart, brain or lungs. 

This chapter looks at the structure and roles of this vital organ. 
Parts may seem a little technical at first and you may need to read 
some sections again. You can also ask your doctor, nurse or a hel-
pline if you’re still unclear. (I’ve listed some useful addresses at the 
end of the book.) It’s worth making the effort: this chapter will 
help you understand why certain liver diseases arise, allow you to 
appreciate why hepatic conditions can prove so devastating and to 
recognize the importance of ensuring you keep your liver healthy.

Inside your liver

Around the third week after conception, a small bud forms from 
the developing embryo’s duodenum – the part of the gut just below 
the stomach. This bud develops into the liver and gall bladder. By 
the time you’re an adult, a liver typically weighs between 1200 and 
1500 g and is, apart from your skin, your body’s largest organ.2

Occasionally, the liver buds that form during the embryo’s devel-
opment ‘seed’ in the wrong place. This results in small nodules 
of normal liver tissue near, for example, the kidneys, gall bladder 
and in the thorax. While less than 1 per cent of people show these 
‘ectopic’ liver deposits, the nodules occasionally turn cancerous 
(Chapter 7).2 
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The gall bladder

A healthy gall bladder – a pear-shaped pouch under the liver, which 
is between 7 and 9 cm long – fills with and then concentrates bile, a 
greenish-yellow fluid produced by the liver. The gall bladder usually 
stores around 50 ml of bile – about 10 teaspoons worth. The gall 
bladder contracts when you eat. This pushes bile along tubes called 
ducts and into the duodenum.2 Once in the duodenum, bile helps 
you digest fats in your diet. 

Structure of the liver

A normal, healthy liver consists of two main lobes: the right lobe 
is about six times larger than the left. Doctors further divide the 
right lobe into the caudate and quadrate lobes.2 (Many anatomical 
systems further subdivide the liver, but these don’t need to concern 
us here.) The livers of several animals (such as pigs, dogs and 
camels) have more lobes than humans. Rarely, human livers also 
show additional lobes – up to 16 in some people – which are usually 
small and do not seem to cause health problems.2

Finding your liver

So where is your liver? Place your right hand over the lower right-
hand side of your ribs. Your handprint roughly covers your liver 
(Figure 1.1). To be a little more accurate, the upper edge of the right 
lobe of your liver is level with your fifth rib (counted down from 
your shoulder), about 1 cm below your right nipple. The upper edge 
of the liver’s left lobe is level with your sixth rib, about 2 cm below 
your left nipple. 
 On the left side of your body, the diaphragm (a thick muscular 
sheet that helps breathing) separates the liver from the bottom of 
the heart.2 When you breathe in, the diaphragm flattens, pushing 
down on the liver. The diaphragm’s movement can mean that the 
liver’s edge falls by about 1–3 cm when you take a deep breath. 
A low diaphragm – for instance, in emphysema (page 75) – or 
when you take a very deep breath (such as those made by athletes 
or singers) can push the liver down even further. Indeed, severe, 
chronic (the technical term for long-lasting or persistent) cough 
can carve between one and six vertical furrows on the liver.2
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Through the microscope

If you look down a microscope at a slice of human liver, you will 
see rows of cells radiating from a central vein.2 These cells – called 
hepatocytes – are the liver’s main workhorse and make up about 
60 per cent of the organ. Each hepatocyte is approximately 30–50 
mm in diameter. A mm is one-millionth of a metre, so you could fit 
two or three hepatocytes across the thickness of an average piece of 
paper. One gram of normal liver contains approximately 2 million 
cells. Each liver cell lives for about 150 days.2

Looking at the liver through the microscope reveals several 
other types of cell. For example, Kupffer cells (a type of white 
blood cell) remove old and damaged blood cells, debris, bacteria, 
viruses, parasites and cancer cells. Alcohol undermines the Kupffer 
cells’ ability to remove this debris and potentially harmful micro-
organisms.2 That is just one of many reasons why alcohol causes 
liver damage (Chapter 5).

Figure 1.1 The position of a healthy liver

Stomach

Right lobe Left lobe

Bile ducts

Gall bladder Pancreas
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The body’s waste disposal unit

The liver’s ability to remove waste is probably the organ’s best-
known role, although as we’ll see, waste disposal is far from being 
the only hepatic function. 

When you eat, food passes along your food pipe (oesophagus), 
through your stomach and into your gut (gastrointestinal tract). 
Obviously, humans did not always get their food fresh, analysed 
for quality and wrapped in cellophane on regularly cleaned shop 
shelves. Often, our ancestors ate food scavenged or collected in the 
wild, sometimes decaying or caked in dirt. Water came from rivers 
and ponds – not filtered and purified from the taps. 

So, we inevitably ingested natural poisons, microbes and other 
chemicals along with our food and drink. As Andrew Weil notes, 
black peppers, basil, tarragon, alfalfa sprouts, celery, peanuts, pota-
toes, tomatoes and white mushrooms potentially contain toxins. 
(Unfortunately, this list includes many of my favourite foods.) But, 
as we’ll see when we look at aflatoxin (page 61), you usually need to 
eat large amounts for a long time to experience any harmful effects – 
partly because levels of the toxin are so low and partly because your 
body has evolved formidable defences.

These natural poisons, microbes and other chemicals enter the 
dense network of blood vessels that supplies the gut. In turn, most 
of the blood supply from your gut passes through the liver before 
reaching the rest of the body. This allows your liver to filter blood, 
and detect and destroy many potentially harmful chemicals and 
microorganisms before they can damage the rest of the body. (The 
technical term for this is first-pass metabolism.) 

The rich blood supply from the rest of the body allows the liver 
to remove harmful by-products of the chemical processes that keep 
us alive, as well as chemicals that eluded first-pass metabolism. 
For example, the liver removes about 1 unit of alcohol from your 
blood every hour, although people differ dramatically in the speed 
at which they metabolize alcohol.

The liver also receives and filters lymph, a clear, yellowish fluid 
that bathes our tissues and contains white blood cells, which help 
you fight off infections. As a result, your lymph nodes (such as the 
‘glands’ under your chin and in your armpits) may swell when you 
have an infection. Lymph circulates through the network of vessels 
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called the lymphatic system, collecting unwanted materials for 
removal by, for example, the liver.

A colourful process

In many cases, enzymes in the liver break down chemicals to 
less harmful ‘metabolites’ that the body can remove more easily, 
usually either in bile (and, in turn, the faeces) and urine. An 
enzyme is a specialized protein that ensures a chemical reaction in 
the body works effectively and efficiently. Without enzymes, many 
biological reactions would not take place quickly enough to ensure 
we stay healthy. 

For example, the liver may convert a chemical into a metabo-
lite that dissolves in water more readily. This helps your kidneys 
expel the metabolite in your urine. One large group of enzymes is 
especially important: the cytochrome P450 system (see box ‘The 
cytochromes’). Indeed, the cytochrome P450 system breaks down 
about three-quarters of medicines, which may mean doctors need 
to be careful which drugs they prescribe to people with liver disease 
(see ‘The risk of drug interactions’ elsewhere in this chapter and see 
also page 79).3 

However, the cytochrome P450 system and other metabolic 
enzymes may not inactivate all chemicals. Indeed, the liver con-
verts some inactive chemicals, including certain medicines, into 

The cytochromes

The term ‘cytochrome’ refers to coloured (the ancient Greek word 
for colour is chrome), iron-containing proteins in cells (the ancient 
Greek word for cell is cyto). Each of the colours in a rainbow 
represents a particular wavelength of light. Certain biological proteins 
appear coloured because they absorb a particular wavelength of 
light. For example, a wavelength of 450 nm is roughly equivalent 
to the boundary between blue and violet visible light. One group 
of metabolic enzymes found in several places in the body, but 
particularly in the liver, absorbs light at 450 nm. So, biochemists 
named this enzyme group cytochrome P450 (the ‘P’ refers to 
pigment). Other iron-containing proteins, such as haemoglobin in 
blood, absorb a different wavelength, which is why blood appears 
red. 
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an active form called a reactive or active metabolite. The liver may 
attach another chemical to help inactivate and excrete these active 
metabolites. 

The liver produces numerous specialized metabolic enzymes to 
allow us to contend with the wide range of potentially hazardous 
chemicals we encounter every day. Indeed, the liver can fine-
tune production of these enzymes to meet particular hazards. For 
example, levels of a certain liver enzyme (gamma-glutamyltrans-
ferase) increase in around three-quarters of chronic drinkers. So, 
doctors measure certain key enzymes (page 24) to help determine 
our liver’s health. 

The risk of drug interactions

Some medicines trigger the liver to increase production of a par-
ticular cytochrome P450 enzyme – so-called inducers. If you take 
the inducer with another medicine broken down by same enzyme, 
the liver may remove the second drug more quickly. St John’s 
wort (Hypericum perforatum), a widely used herbal antidepressant, 
potently induces one cytochrome, called CYP3A4. So, CYP3A4 
levels rise if you take St John’s wort. If you also take a medicine 
metabolized by CYP3A4, the higher level of this enzyme rapidly 
breaks the medicine down and the drug may not work as well as it 
should (page 79). 

On the other hand, several drugs and herbs – and even grape-
fruit juice – inhibit CYP3A4. Taking a drug metabolized by 
CYP3A4 along with a medicine that inhibits the same enzyme 
allows the blood level of the first medicine to rise, which could 
cause side effects. This risk of interactions is one reason why you 
should let your doctor and pharmacist know when you are using 
herbal remedies (page 103) and other medicines bought over the 
counter.

However, liver cells that break down potential toxins inevitably 
receive a greater dose of potentially harmful chemicals than other 
hepatocytes. And because they need to remove the poisons, these 
cells lack some of the defences that other hepatocytes use to limit 
damage. So, these essential cells are particularly susceptible to 
chemicals that can damage the liver, such as paracetamol (page 81) 
and carbon tetrachloride, once used in some fire extinguishers and 
dry cleaning fluid.2 Liver damage from other causes (such as viruses, 
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excess fat and alcohol) can reduce the organ’s ability to deal with 
these dangerous chemicals. So, people with liver disease need to 
avoid, as far as possible, any medicines or other chemicals that can 
damage hepatic cells.

Supplying our energy demands

Traditionally, people ate a plate of liver and onions to give them-
selves a boost. Apart from containing large amounts of iron, the 
liver is rich in easily used sources of energy.

The body can use several fuels, although glucose is the most 
common. We usually obtain glucose by breaking down starch and 
sugars in food. As blood from the gut flows through the organ, liver 
cells remove between 25 and 30 per cent of the glucose absorbed 
from the meal. The liver uses about 60 per cent of this glucose to 
fuel its activities. Liver cells stick the rest of the glucose together 
into a long chain called glycogen, which is a bit like a biological 
battery. Glycogen stores energy ready for future use, when, for 
example, you’re more active or you haven’t eaten for several hours. 
When you wake in the morning, your liver has produced about 80 
per cent of the glucose circulating in your blood. Your kidneys have 
released the other 20 per cent. After a meal, levels of glucose in the 
blood rise. In response, the amount of glucose released from the 
liver declines by almost 80 per cent.4

Stockpiles of glycogen in the liver and muscle store about 2,000 
calories worth of energy in a 70 kg person. A moderately active 
person needs about 16 calories a day for each pound of body 
weight to keep their weight stable. Sedentary people and those who 
exercise vigorously need about 13 and 18 calories, respectively, for 
each pound of body weight. In other words, the glycogen stores are 
enough to keep an average woman going for a day. 

Production declines dramatically once glycogen stores make up 
more than about 5 per cent of the liver’s weight. But glucose is too 
valuable to waste. Our ancestors often – literally – did not know 
where their next meal was coming from. So, liver cells convert the 
additional glucose into other chemicals called fatty acids. The liver 
releases fatty acids into the circulation. 
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Triglycerides and liver disease

Several tissues use fatty acids as a fuel when there is not enough 
glucose. In times of plenty, however, fat cells (adipocytes) take 
up glucose, which they use to make another chemical called 
glycerol. Adipocytes then join glycerol to the fatty acids produced 
by the liver to form fats called triglycerides – yet another energy 
store. 

Cholesterol and triglycerides are both fats. However, they have 
very different biological roles (we’ll look at the role of the much 
maligned cholesterol later in the chapter.) When you eat, your 
body ‘burns’ carbohydrates (such as sugar) to meet your immediate 
energy needs. The body converts any leftover calories into triglycer-
ides, which you store in fat cells. You can then use the energy later. 
But as we tend to eat regularly, we rarely use these energy stores. 
So, we keep piling on the pounds. The body of a 70 kg adult stores 
around 100,000 calories as triglycerides, mostly in layers of fat – 
especially around the stomach. That’s one reason why a bulging 
waistline (central obesity) increases the likelihood of developing 
several conditions, including heart disease, certain cancers and 
fatty liver disease (page 52). As we’ll see in Chapter 6, a healthy liver 
contains very little fat. 

Finally, the liver contributes to yet another mechanism that helps 
us survive food shortages. And you can see its effects by looking at 
those tragic pictures of famine victims or people with anorexia, who 
seem little more than skin and bones. When we’ve depleted our 
other energy stores, cells start breaking down muscle. This releases 
the building blocks of protein (amino acids) into the bloodstream. 
The liver can convert some amino acids into glucose – a process 
called gluconeogenesis. This ‘starvation reaction’ is one reason why 
it is better to lose weight slowly and steadily (page 94) rather than 
crash diet. Indeed, crash diets can be especially harmful to the liver.

Cholesterol: the misunderstood fat

The liver makes cholesterol,2 which, despite its bad press, is an 
essential part of the membranes surrounding every cell and the 
insulation (myelin sheath) around many nerves that ensures that 
signals travel properly. And cholesterol forms the backbone of 
several hormones, including oestrogen, testosterone and proges-
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terone. But poor diets and a lack of exercise (which burns up fat) 
mean that many of us have too much of a good thing.

Transporting cholesterol around the body poses a problem. Blood 
is about four-fifths water. As oil and water do not mix, your body 
surrounds a core of cholesterol with soluble coats called lipopro-
teins, including: 

●● Low-density lipoprotein (LDL) carries cholesterol from the liver 
to the tissues. LDL accumulates in artery walls, forming the fatty 
deposits (called plaques) that cause most heart attacks and con-
tribute to strokes, kidney damage and some other diseases. 

●● High-density lipoprotein (HDL) carries cholesterol from the 
arteries to the liver for excretion. 

In other words, high LDL levels increase the risk of heart attacks 
and other diseases. High levels of HDL protect against these condi-
tions. It’s easy to remember: LDL is ‘lethal’; HDL is ‘healthy’. 

The liver’s other actions

The liver has several other roles that are critical for health and well-
being, including:

●● Galen regarded the liver as the main site of blood production.1 
Today, we know that the bone marrow makes almost all the 
blood flowing around an adult’s body. However, the liver pro-
duces most of the blood in a developing embryo, starting around 
the 12th week following conception. Bone marrow does not take 
over until the fifth month of pregnancy. In adults, the liver still 
makes haem: part of haemoglobin, the molecule that carries 
oxygen in red blood cells.2 As we’ll see, porphyria (page 70) arises 
from defects in the haem production line.

●● Vitamin A is important for vision, healthy bones, reproduction 
and an effective immune system. The liver stores between 22 and 
220 days’ worth of vitamin A.5

●● The liver produces about 9–12 g of a protein called albumin each 
day. Albumin helps maintain the delicate balance between the 
amount of fluid in your blood and your tissues. Albumin also 
transports calcium, several hormones (including testosterone and 
progesterone) and numerous medicines to their site of action. 
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A word to the wise

This book does not replace advice from your liver specialist, GP or 
nurse, who will offer suggestions, support and treatment tailored to 
your circumstances. You should always see a doctor or nurse if you 
feel unwell or think that your liver disease is getting worse.
 The book includes numerous references from medical and 
scientific studies. But it’s been impossible to cite all those I referred 
to while writing the book. As you can imagine, researchers publish 
thousands of papers every year on liver disease (apologies to any 
researchers whose work I’ve missed). However, throughout the book 
I’ve highlighted certain papers to illustrate key points and themes. 
 If you want to know more about a study, I’ve given the reference 
in the back of the book. Some may seem rather erudite if you don’t 
have a medical or biological background. But don’t be put off. You 
can find a summary by entering the details here: <www.ncbi.nlm.nih.
gov/pubmed>. Some full papers are available free online and larger 
libraries might also stock or allow you to access online some of the 
better-known medical journals.


