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Preface


Most people know me as the UK government chief drugs advisor who was sacked in 2009 for saying government drugs policy wasn’t evidence-based. But I’m also a doctor and all my professional life I, like all doctors, have been confronted with the challenge of alcohol in our patients and in our colleagues.


The impact of alcohol on health is profound. Up to half of all people in beds in orthopaedic wards are there because of alcohol-related injury and at weekends the A&E departments of our hospitals are filled with people who are drunk. Alcohol and medicine are inextricably entwined in the same way as money and banking.


The real reason for my sacking, I believe, was that I had the temerity to say on primetime radio that alcohol was the most harmful drug in the UK. At that time alcohol wasn’t even allowed to be considered a drug by the UK Advisory Council on the Misuse of Drugs – the ACMD – despite every scientist in the country knowing that it most certainly was a drug.


The evidence on which I based my statement was the most sophisticated and detailed analysis of drug harms ever conducted. Since then, similar studies have been carried out in Europe and Australia, each coming to the same conclusion: that alcohol is the most harmful drug in their societies, too.


The main reason why alcohol scores at the top of the harm scale is that so many of us like to drink it. Typically, in first world western countries alcohol is consumed by over 80 per cent of all adults. Of that 80 per cent only about one-fifth get into problems with it. But there are so many of these people that their alcohol problems have a massive impact on the rest of us, especially their families and friends. Alcohol is linked to a lot of violence both within and outside of the family, road traffic accidents, loss of work and many illnesses. Policing drunkenness in the UK costs over £6 billion a year and the health costs are over £3 billion.


Yet most of us continue to drink, and most don’t get into serious difficulties with alcohol. This tells us that there are different biological and social factors that impact our relationship with alcohol. I believe that understanding these can help each of us, and our governments, make more rational and health-promoting decisions about how we all deal with alcohol. This book attempts to do this in a language every drinker can easily understand.


At a personal level, alcohol has been something I have been studying over my 40 years of medical research. For two years, in the late 1980s, I ran the inpatient research ward at the National Institute on Alcohol Abuse and Alcoholism (NIAAA) in the National Institutes of Health (NIH) in Maryland, USA. Since then, back in the UK, I have continued to study the brain basis of alcohol enjoyment and problems, along with treating patients with alcohol problems.


Yet also, with one of my daughters, I own a wine bar in Ealing, London. My life encapsulates the good and bad of alcohol and pulls together my knowledge, experiences and ideas in a way that I hope will explain why such a simple molecule as alcohol can give so much pleasure and pain at the same time.


 


Professor David Nutt is Professor of Neuropsychopharmacology at Imperial College London, Chair of DrugScience (drugscience.org.uk) and a former chair of the Advisory Council on the Misuse of Drugs.










Introduction


It was my first day at Cambridge, and somehow all of us first-year medical students in the same college found each other. Nine of us went to the pub around the corner.


We settled in for the evening. It was a typical 1960s city pub: small sticky tables, even stickier carpet, with a smoky atmosphere that had given a yellow veneer to the walls and ceiling. I wasn’t a big drinker, but I had, I think, three pints of the local Greene King beer. Most of the others drank maybe four or five, which seemed a heck of a lot to me. At 10.30 p.m., the pub closed. Someone said they had a few bottles of wine back in their room, so we went back to the common room and hung around drinking them.


The mood was pretty loud and raucous, a bunch of green eighteen-year-olds having a laugh. But then, one of the guys started to cry. Not quietly but very loudly, wailing and weeping. It was an enormous outpouring of negative emotion so intense that I thought he was going to kill himself. I asked a friend who’d been at school with him, should we call an ambulance? But he said, ‘No, don’t worry, he always does this. He won’t even remember it in the morning.’


He didn’t remember it. But I couldn’t help wondering: how could alcohol turn someone who’s a high-achieving school success, on the surface confident and likeable, into a gibbering mess? I began to think, what does this tell us about alcohol? Looking back, that was the beginning of my fascination with drugs, including alcohol, and how they affect the brain, the person and society at large.


As a doctor, I’ve seen first-hand all the types of havoc that alcohol causes, from liver disease and cancer to drink-driving accidents and violence. What is clear is that you don’t have to be a homeless alcoholic on the street to be harming your body and/or brain with booze. You can be a high achiever, like my university friend.


In fact, he wasn’t the only one of that small group who had problems with alcohol. The school friend who reassured me he would be OK was also a heavy drinker. Very sadly, he had problems with alcohol his whole life, and died of liver failure in his forties, his promising career and indeed life ruined by alcohol. True, theirs are extreme stories. But they’re not particularly unusual ones.


Now, 50 years on, I want to share what I’ve learned about alcohol. I’m not here to preach, and I do not judge you, whether you’re drinking too much or you’re worried that you are; I’ve written this book to help you make informed and smart drinking choices. Even while I’ve been writing, it’s made me rethink, again, how and what I drink myself. I’m not a big drinker and I know all the risks, but even so I can see how easy it is to slip into the habit of overindulging.


My position has always been: alcohol is a drug and one that shouldn’t be taken lightly. This may sound odd in our culture, where having a drink and indeed getting drunk is broadly acceptable. But it’s a position most doctors, scientists and addiction experts take too, given the enormous amount of damage alcohol does to people’s health and to society.1


The World Health Organization’s Global Status Report on Alcohol and Health 2018 said that in 2016 more than 3 million people died as a result of harmful use of alcohol. A recent editorial in the British Medical Journal (BMJ) sums up how: ‘Like tobacco, alcohol kills some users slowly through the diseases it causes. Unlike tobacco, alcohol also kills quickly, through injury and poisoning.’2 Alcohol causes more than 5 per cent of the global disease burden. It’s estimated that alcohol contributes to the death of around 30,000 people a year in England, Scotland and Wales.3,4,5,6,7 The big killers are cardiovascular disease, which leads to heart attacks and stroke. Then there is liver disease and various cancers, as well as accidents, especially on the road; and deaths from suicide.


I’m not trying to scare you, I just want you know the facts, so you can make your own decisions. It’s true that since around 2010, as in most of Europe, our drinking habits have been going in the right direction, which is down. But that’s from a very heavy baseline, as we in the UK drink nearly twice what we drank in the 1960s. Now the proportion of us drinking more than 14 units a week is still one in five of us – nearly a third of men and one in six women.8


In the UK, we are particularly good at drinking. According to the Global Drug Survey, Britons get drunk an average of 51.1 times a year – that is, once a week. And one in ten adults are drunk on five or more days a week.


Two-thirds of people who drink over 14 units say they’d find cutting down on drinking harder to do than other lifestyle changes like exercising more, reducing smoking or improving their diet. If you have picked up this book, I’d imagine you might be one of them. Perhaps, in the past, you’ve felt relieved when you’ve seen a newspaper article about ‘moderate’ drinking, particularly red wine, being good for our health. But the truth is, as you’ll see in Chapter Two, no level of alcohol consumption is safe.


You can dress alcohol up as an Aperol spritz or a glass of Pol Roger, or dress it down as a two-litre bottle of extra-strength white cider, but either way, it’s a molecule that taps into our brain chemistry to produce a whole range of effects. Including, in some people, addiction. Until you appreciate that, you run the risk of underestimating its power.


The shift in the way we consume alcohol in the last 50 years, the length of my career, is a remarkable example of how marketing has altered our perception. Alcohol used to be a special purchase, and you had to go to a special shop – an off-licence or the pub – during limited hours to buy it. Since successive governments from the 1970s onwards liberalised our access to buying alcohol, as well as massively lengthening the hours alcohol could be sold, we now chuck it in our supermarket basket or trolley as part of our weekly shop.


It’s not until you think about it that you realise how alcohol is entrenched in every part of our lives. We drink for social bonding. We drink together to clinch business deals and come to agreements. We drink to celebrate the birth of a child, to commiserate with each other when someone dies.


When one of my nephews turned 18, I went to buy him a birthday card. I counted 23 eighteenth cards before I found one that didn’t focus on alcohol. What kind of message is that for a young person? Luckily, it seems as if that age group – or some of them – are drinking less. Because it’s absurd that coming of age should be all about alcohol. Still, those cards show that reaching the age of majority when you are allowed to drink is seen as one of the great transition points in a person’s life.


Alcohol has glamour and history, and our art and culture are steeped in it. It’s thought to be nearly as old as human society. There’s a theory that the roots of agriculture weren’t in the search for food but in the cultivation of crops to make alcohol.


The Romans had their Bacchanalia, the Greeks their symposia, both fuelled by wine. We have our hen and stag parties, our wine societies and beer clubs, office Christmas parties and dinner parties.


In the thirteenth and fourteenth centuries, the Catholic Church was the main source of alcohol as monks held a lot of the cultural knowledge of wine- and beer-making. The oldest continuously produced beer goes back nearly a thousand years and is from a monastery in Germany.9 But now, one company produces a third of the beer in the world.10


Drinking – and drinking heavily – is in our cultural references, from the paintings of Toulouse-Lautrec to James Bond. Toulouse-Lautrec’s favourite drink was reportedly absinthe, the Parisian drink of the moment, mixed with brandy. And if I drank as many Martinis as 007, I’d be shaken too. He should be called the man with the golden liver!


Sure, not all cultural references are positive. In the novel L’Assommoir by Émile Zola, a woman desperately tries to hold her family together while her husband becomes an alcoholic, but she ends up dying in penury as one herself. In the critically acclaimed film Judy, Renée Zellweger brings to life the sadness of the final alcoholic years of Judy Garland.


The only difference between alcohol and any other drugs, I’ve always argued, is that alcohol is legal. That position has got me into trouble – neither the government nor the drinks industry want alcohol to be treated as a drug, for obvious reasons – but I am a scientist and when you look at how it affects the neurotransmitters of the brain (see Chapter One), it’s clear it’s pretty close in its brain effects to quite a few other drugs; although it’s more promiscuous than any other. No other drug both enhances GABA, serotonin and dopamine and at the same time blocks glutamate and noradrenaline. Alcohol truly produces a cocktail of neurotransmitter effects. 


In three papers I co-wrote between 2010 and 2019,11 we showed alcohol is the most harmful drug in the UK, Europe, Australia and so probably in all the western world. We did a decision analysis to rank legal and illegal substances, including heroin, cocaine, crack and crystal meth, as well as alcohol and tobacco. Alcohol scored the highest not because of the harm it does to the individual but mainly because of the vast harm it does to others – passive drinking, if you like (more on this in Chapter Eleven).


In my first ever proper job as a psychiatry trainee, working at the A&E department at Guy’s Hospital in south-east London, one of my very first patients arrived in a terrible state, borderline psychotic. She’d come straight from her wedding reception, where, in a drunken brawl, her brothers had beaten up her new husband. Sadly, that is a story repeated in various forms in A&E departments across the UK on Friday and Saturday nights.


It is true the huge amount of harm from alcohol is largely driven by the number of people who drink. If half of adults took crystal meth, for example, society would be in a much worse state. But on a personal level, there are very many harms of alcohol and these are determined by how much you drink. They may not be obvious, like the link to breast cancer that has only recently become clear, or the 10 to 20 years that drinking takes to damage your liver.


You may be hoping none of this will apply to you. Most of us love alcohol’s short-term effects – the fun, the sociability, the relaxation – and hope the long-term health damage won’t happen to us.


But if you are drinking above (or even below) 14 units (112 grams) a week, you need to know the risk to your health. I hope this book will make this clear. The drinks industry knows alcohol is a toxic substance. If it were discovered today, it would be illegal as a foodstuff. The safe limit of alcohol, if you applied food standards criteria, would be one glass of wine a year.11 Would you take a new drug if you were told it would increase your risk of cancer, dementia, heart disease, or that it shortened your life? You wouldn’t touch it. But alcohol has a special place in our culture.


What I would like to help you do is make you think about your drinking. To know what the risks are if you go above the recommended limits. To know that even if you can’t stick to the limits all the time, you should not just give up and ignore them completely. To learn how to monitor your drinking. Perhaps, sometimes, to choose not to drink.


What, ideally, I don’t want you to do any more, is to throw alcohol down your throat without thinking. When you’ve read this book, you may decide to join the growing number of people who decide not to drink. Or you may decide you are happy drinking exactly as much as you are now, but you will have made that decision in possession of all the facts.


Because what drinking alcohol needs to be, above all, is a conscious act. You should treat it as more special than eating, more like – I would argue – it used to be treated in the past. Make drinking a positive, active pleasure rather than a reflex and habit, or something you’ve always done, or self-medication for stress or anxiety.


My view is, try to reduce how much you are drinking as much as you can towards the recommended limit while maximising your fun and pleasure. And have at least two days off a week. I hope I’ll give you ideas for how to do that.


I do not blame you if you drink too much. Not only does society introduce us to drinking at an early age and tell us it’s the most fun we can have, but as you’ll find out (see Chapter Seven), it’s very easy to become psychologically and/or physically addicted to alcohol.


I hope this book will show you how to drink for living rather than to live – or die – for drinking. I hope it will help you start to take back your agency over how much you drink, to be able to decide how much is right for you – then drink exactly that. Cheers to that!
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How Drinking Affects Your Body and Brain
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From first sip to the morning after: alcohol’s journey


Let’s take A short tour through your brain and body on alcohol. Your first drink starts with a single mouthful, to bastardise a saying by Mao Tse Tsung.


In fact, you would be surprised how difficult it is to get people to drink alcohol for the first time. Pure alcohol tastes repellent, and nobody – except perhaps an alcoholic – would drink it. Even in the various forms in which we buy it, it’s often bitter and tart, if not downright unpleasant, and needs a mixer. Some of the common flavours that alcohol comes in – wine-flavoured, hops-flavoured – are quite strange and so also have to be acquired.


One of the most effective ways to make alcohol more appealing to people is to add sweeteners. This holds true for rats, too. When scientists use rats to study the effects of alcohol, it’s standard to sweeten it to ensure the rats drink it; a rat alcopop, if you like. In fact, I’d say the main reason super-sweet (and often brightly coloured) alcopops are on sale is to appeal to entry-level consumers who don’t yet have the taste for alcohol, aka teenagers.


You may also be surprised to hear that we quickly acquire that taste. Very soon after the first mouthfuls, our brain learns that a few minutes after the difficult taste come good feelings of being warm, relaxed, maybe a little more sociable. And once those good feelings become associated with the taste, the smell and the setting, routine and/or ritual, we then start to like the taste. I’ve often heard people say things along these lines: ‘I love the taste of 1984 Château Latour/Whispering Angel/Pol Roger.’ But I say to them: ‘If you gave that to your


Is more expensive booze better for your body?


You can’t buy your way out of harming your body. There may be an argument that red wine and beer contain some health-protective factors (see Chapter Two for more), but they don’t contain enough to make up for the harms of ethanol, alcohol’s most toxic chemical. If you get less of a hangover when you upgrade your drinks, it may be that you are savouring it more and so drinking less; which is no bad thing. But sorry, the short answer is no.


child, they would spit it out. You have acquired the love of that taste. And what has given you that love of the taste is the effect of the alcohol. And, of course, the knowledge that it’s really expensive.’


This learning effect holds true in rats too: once a rat has been made to drink enough alcohol, it will continue to drink it, even if it’s not flavoured.


Another sensation many people learn to like is the hot feeling you get as alcohol goes down your throat, which will be familiar if you drink spirits and especially if you’ve ever done shots. It can become appealing because your brain knows you’re about to get the pleasurable hit from the alcohol. As spirits are a dilute form of alcohol, that hot feeling is not nearly as intense as if you were to put neat alcohol on your tongue or a cut. That would burn – and really hurt.


These two elements – the flavours and the mouth-feel as well as the look of your favourite tipple and the place and time you usually drink – prompt your brain to get ready to experience the effects of alcohol.


As the liquid flows into your stomach, it begins to be absorbed through the walls of the stomach, then via the small intestine. The alcohol goes via the bloodstream into the liver, where it starts to be broken down, the main by-product being acetaldehyde. Then this alcohol and acetaldehyde mixture travels through the bloodstream and into the heart and also crosses the blood–brain barrier and enters your brain.


Alcohol is such a small molecule that absorption happens pretty quickly; within five or ten minutes of your first mouthful, you will start to feel the first effects in your body. You may begin to feel warmer, a little flushed, as alcohol allows the blood vessels of your skin to expand, which is called vasodilation.


Inside your brain


When the alcohol mixture hits the brain, it starts to do the things that make us like it. I find it helpful to describe the brain as working like an electrochemical machine. This machine is made up of a web of around 200 billion neurones. All our thoughts and processes are mediated by messages between the neurones. Your machine’s outputs – being awake, asleep, storing memories, swallowing and so on – are the results of these millions of messages, flying around the brain web.


Each message travels along the neurone via electricity, but the connection that bridges the gap between neurones – called the synapse – is chemical. The chemicals that bridge those gaps are called neurotransmitters.


What’s important to know for the story of how alcohol works is that it – like other drugs – works at the level of this chemical connection.


There are around eighty different types of neurotransmitters (chemical messengers). And there are even more types of the receptors that they slot into. Each receptor is triggered by a different neurotransmitter.


The two neurotransmitters that are the most common and the most powerful, because they are effectively the on–off switch of the brain, are gamma-aminobutyric acid (GABA) and glutamate. In essence these two neurotransmitters are the core of the brain. They do all the basic work such as sleeping, laying down memories and thinking.


Glutamate turns on the brain and GABA turns it off. When glutamate is released and goes across the synapse it turns on the next neurone, which makes the brain more active. GABA does the opposite.


The two work hand in hand, like yin and yang. You need GABA to control glutamate, because if you have too much glutamate your system goes into overload; this leads to getting very anxious, or even to a seizure, and potentially to brain damage.


So your brain has evolved so that every time glutamate is released, GABA is released too. It’s a beautifully balanced system.


There’s another type of neurotransmitter, called a neuromodulator because it modifies the brain’s response rather than affecting it directly. So, if you have a car accident, the memory of it will be laid down by glutamate – for example that you were driving at 60 miles an hour, that you were on the A34 – but the emotion will be encoded by a neuromodulator, noradrenaline. This adds extra information to the memory but it’s not the core component.


Neuromodulators work like a backup to GABA and glutamate because most outputs of the brain use more than one neurotransmitter.


To explain with an example, we think there are at least four neurotransmitters that keep us awake: acetylcholine, orexin, histamine, noradrenaline – and at least four that put us to sleep: GABA, adenosine, serotonin, endocannabinoids. This means that if one fails, the others can back it up. So someone with narcolepsy, for example, has a deficiency in one neuromodulator, orexin. They’re not good at staying awake because the backups aren’t always powerful enough.


The names of some neuromodulators will be very familiar to you. As well as noradrenaline, serotonin and dopamine are involved in many processes, particularly emotional ones. Then there are the endorphins, which are actually a different type of molecule called a peptide, little pieces of protein.


All the various drugs and mind-altering substances that human beings take work on different combinations of neurotransmitter and neuromodulator systems. Alcohol is one of the most promiscuous of drugs, in that it affects a lot of different types of receptors and hence the majority, if not all, of the neurones. Which is why it can give us so many different kinds of effects and experiences.


Your brain on alcohol


As you can see, the brain is an incredibly evolved and finely balanced machine. And then you add in alcohol and that balance dissolves like the sugar cube in a hot cup of tea – or rather, a hot toddy.


The first thing alcohol does is to turn on the calming GABA system, so you start to feel relaxed. Valium works on the same system. This is why we drink. And it’s especially why a lot of us drink at parties.


Most of us have some level of social anxiety, and alcohol removes our fear and inhibitions. Alcohol’s calming effect is also the reason why, as soon as the seatbelt sign is turned off on an aeroplane, the drinks trolley is wheeled down the aisle. It’s because many people are anxious about flying.


However, if you turn the GABA system on too much, it can switch off parts of the brain you don’t want switched off, for example your judgement or even your consciousness. And if you drink a great deal of alcohol and the GABA system is maximally potentiated, it turns off your brain, in the same way as an anaesthetic, so you stop breathing. That’s one way you can die from alcohol. This is what we call alcohol poisoning.


Going back to your judgement, do you ever intend to drink a couple of drinks but then lose control and end up bingeing? Why is that? One of the main reasons is that the part of the brain that tells you to stay in control – the frontal cortex – is the first part that’s switched off by alcohol.


In fact, the parts of the brain that are about retaining judgement and control are very sensitive to alcohol. You may find you lose judgement over other things too: your attractiveness, your ability to dance or to chat someone up.


Drink more, and as you go over the drink-driving limit – which is 80 milligrams of alcohol per 100 millilitres of blood (80mg%) – you begin to get the double whammy: as well as stimulating GABA, the alcohol starts to block your glutamate receptors. And remember, glutamate is the neurotransmitter that keeps you awake. As your level gets higher, you’re starting to become properly drunk. If you reach the point of 150mg%, you’ll also start to lose the capacity to lay down memory. This is a blackout.


As your blood alcohol concentration rises, it affects new and different neuromodulators too. And each one will have its own specific influences in different parts of the brain.


There are three that are the most important. Firstly, a rising blood alcohol level increases the effects of serotonin, a mood enhancer that also makes you more empathetic. Its pro-serotonin effect is also what makes other people seem more attractive – so-called ‘beer goggles’. In that way, it has a similar effect to MDMA or ecstasy.


It’s the stimulation of a different serotonin receptor, one in the nerves of the stomach, that makes you sick.


We talk about throwing up from alcohol pretty casually but, in fact, vomiting is crucial as it stops you from dying. This survival mechanism is one of the reasons alcohol has survived in our culture for thousands of years. Vomiting gets rid of enough alcohol so you stay alive.


Secondly, drinking releases dopamine, which is involved in drive, motivation and energy. This is a factor in alcohol’s stimulant effect, which makes you feel exhilarated, more active, gives you feelings of energy and enthusiasm. Dopamine makes you louder – this is an effect people get from cocaine, too.


Dopamine is one of the transmitters that also lays down behavioural patterns, so it’s important in addiction. Dopamine release may be the reason people get locked into habits that start off being fun, or at least not damaging, but then become so, for example hair-twisting and nail-biting. Dopamine is also why you get into stupid arguments about irrelevant things when you’re drunk, but can’t stop yourself.


Thirdly, the high you get from alcohol comes from endorphins. These are your body’s natural opioids, the brain’s natural pain-reducing system, also the source of the runner’s high. This reward system gives you a chilled sort of pleasure and, in some people, may also be a key factor in their addiction. Several studies have shown that when the effects of endorphins are blocked with the anti-drinking medication nalmefene, some addicts are able to stop drinking.1 Using sophisticated brain imaging, we have been able to see that this effect is related to the interactions between endorphins and dopamine in the brain.


It’s this cornucopia of effects that gives alcohol such a wide appeal. And as we are all different, it will slot into your personal brain chemistry in a different way to that of your friend. Perhaps you drink to reduce anxiety? Or after work as a valve to release stress? Or to get motivated to go out? Or for Dutch courage to go fighting? A large part of alcohol’s appeal is that, for many people, it fills in the gaps in your personality, making you the person you want to be.


The mind-benders in your booze


What you drink is as full of psychoactive substances – chemicals that change your brain chemistry – as any other drug. By far the most abundant alcohol in the bottles on off-licence shelves is ethanol (chemical formula C2H5OH). During fermentation, the glucose in the raw ingredients breaks down mostly into ethanol, but it will always make other types of alcohol too, which differ in amounts and chemical structure in different drinks. Even what is sold to us as the purest alcohol, for example vodka, contains a cocktail of various alcohols. The only pure alcohol is ethanol that’s been synthetically produced.


So, for example, when whisky has been analysed, it has been found to contain roughly 400 different alcohols. This is because the longer a whisky is stored – or ‘aged’ – the more some of the alcohols will join together to form more complex alcohols called congeners. These exist in all


alcoholic drinks (although whisky contains the most) and are thought to work similarly in the brain to simple ethyl-alcohol (ethanol), but may perhaps be even more intoxicating. Each whisky will have its own combination of alcohols and congeners and it’s this mixture that creates


all the various nuances of its ‘nose’ and so its flavour.


Interestingly, under the Psychoactive Substances Act 2016, every recreational psychoactive substance was banned except ethanol, caffeine, nicotine and tobacco. At the time of the Act, I did say that this was absurd. In effect it makes all alcohol illegal, because there is not a single alcohol you can buy that doesn’t contain congeners. Beer has around 150, wine has 200. We don’t drink pure ethanol.


As well as their own blend of hundreds of different alcohols, wine, beer and cider also contain aromatic plant compounds called terpenes, which come from grapes, hops or apples. You may have heard of terpenes as they give cannabis its distinctive smell, too. It used to be assumed that terpenes contributed purely to flavour but it’s now thought possible – though it isn’t yet well studied – that they are also psychoactive.


So you keep drinking . . .


Keep drinking and, by this point, you are likely to be slurring. Your memory is shot due to the glutamate effect, so you’re repeating yourself, repeating yourself.


You may also be finding a lot of things funny, including the things you’re repeating, which may be down to your serotonin and GABA systems. And alcohol is dampening down the centres of the brain that control coordination, hence the slang ‘legless’.


With your dopamine up and your self-control down, you may be beginning to get argumentative. You may also do something stupid – smoking when you’ve given up, drink-driving, shopping-trolley racing – because your judgement is impaired.


There was a really sad case of a 16-year-old girl, Natalie Dursley, who was picked up by an ambulance after collapsing at a nightclub. She was so confused, she opened the doors of the vehicle on the M5, fell out and died. This is a perfect example of the complete loss of insight that can happen when you are drunk. At root, you’ve seriously disrupted the efficiency of your brain – an effect I like to compare to having a virus in your computer.


 


Keep on drinking, and you’re moving towards anaesthesia, a system shutdown. In fact, medical anaesthetics target the GABA and glutamate systems too. An anaesthetic you’d have for a minor op would switch on GABA to put you to sleep. And for a major one, it’d switch off glutamate, which keeps you awake and alive. That is why you need to be ventilated, as you can no longer breathe on your own.


Before modern anaesthetics existed, if a sailor had to have an injured limb removed, he’d be made legless first. There’s some good reason for this: alcohol does dampen down the pain – as well as the memory.


It’s the fact that alcohol affects both GABA and glutamate – the double whammy – that makes it dangerous. GABA and glutamate not only regulate being awake but also being alive. This is why people do die of alcohol poisoning. If you drink enough, you can stop breathing. Below is an at-a-glance guide to how drunkenness progresses.


 


What happens as you drink more? The Stages of Drunkenness


As your blood alcohol content rises, it affects the way you feel and behave, as well as the different neurotransmitters in your body.


blood alcohol concentration / you will feel / neurotransmitter(s)


• 20mg% / relaxed, slightly altered mood, slightly warmer / GABA? – endorphins


• 50mg% / less inhibition, louder speech, more gesturing, reduced coordination and eye focus / GABA – serotonin


• 80mg% / drink-driving limit. Loss of coordination, balance, speech, hearing and reaction times / GABA – endorphins


• 100mg% / slurred speech. Reduced reaction times and physical control / GABA – dopamine


• 150mg% / euphoria, coordination reduced so much that you may fall over. Walking and talking become hard. Possibly vomiting / Serotonin – dopamine – GABA


• 250mg% / confusion, stupor, disorientation. Loss of pain response. Nausea and vomiting may begin. Hard to stand and walk without help. Blackouts begin / glutamate block + GABA


• 300–400mg% / Possibility of falling unconscious / glutamate block + GABA


• 400mg% / Stupor/ glutamate block + GABA


• 500mg% / Coma / glutamate block + GABA


• 600mg% / Breathing stops and death / glutamate block +GABA2


Context is Everything


Different people do have very different experiences under the influence, which comes from the setting and expectations, more so than from any difference in the alcohol itself. The buzz from a warm can of gin and tonic on a packed commuter train will feel completely different from the same measure in a Martini in a smart hotel bar, for example. And preloading before clubbing is a world away from a glass of sherry with your parents at Christmas. People might drink at bedtime to relax or they might (though it’s best not to) drink before a business meeting for confidence.


Buckfast Tonic Wine is interesting as a social experiment (albeit inadvertent) and a great illustration of how alcohol’s effects interact with personal intention. Originally made by the monks of Buckfast Abbey in Devon as a pick-me-up, ‘Buckie’ is a strong, fortified wine – 15 per cent alcohol – with lots of added caffeine. One bottle contains the equivalent of nearly five double espressos.


It was first sold as a tonic for people who needed energy, as the caffeine overcomes the sedative effects of the alcohol. You might know that Buckie has become the cult drink of football followers in Scotland (where it is also known as ‘wreck the hoose juice’); these fans down a bottle (or maybe more) before going out for a fight. In a Scottish survey of young offenders, 43 per cent who’d drunk before their offence said their drink of choice was Buckfast.3


It’s the same wine as when it was marketed as a tonic, but is now used for a completely different purpose. In 2014, the Scottish government debated whether Buckie should no longer be sold in glass bottles, as there were reports of them being used as weapons, according to the Scotsman newspaper.4 Although this law was not passed and Buckie still comes in a wine bottle, it is now – perhaps to reduce the risk of broken bottle violence – available in cans as well.


Of course, violence and alcohol are well-established bedfellows. It’s one reason most sporting venues and festivals no longer use glasses (the other is that drunk people are so clumsy).


Timing is All


The time of day you drink is also a factor. It makes sense that the sleepier you are, the more likely it is that alcohol will put you to sleep. That’s the reason people mix stimulants and alcohol as in Buckie; stimulants to keep you awake, sedatives to take away the anxiety. In fact, ‘uppers and downers’ is the most popular combination in the history of drug-taking.


Another example of this is cocaine and alcohol. Back in the 1890s, when cocaine was legal, a wine called Mariani from Italy contained both. And it was endorsed by the Pope, no less. And you may have heard the rumours about David Cameron, Boris Johnson and other Bullingdon Club members allegedly taking cocaine and drinking alcohol at parties.5 The reason why people might do this is in order to be able to drink more and for longer. Interestingly, when in the 1990s the Icelandic government passed a law to allow 24-hour drinking, there was subsequently an increase in amphetamine use.6


One of the issues with cocaine and alcohol is that they work together in the body to produce a new chemical, called coca-ethylene (CE). CE is a longer-acting form of cocaine that hangs around in the body for hours rather than minutes. And this makes it more toxic to the heart. That’s why there’s such a strong association between taking cocaine, drinking and heart attacks.


The upper–downer effect accounts for the popularity of Red Bull and vodka, too, otherwise known as a Vodka Rush; it’s a mix that’s been shown in animal studies to have brain-altering effects.7 You might consider a Vodka Rush terribly unsophisticated and prefer an espresso Martini, but in reality, what you’re doing to your brain is not so different.


Alcohol with tobacco is probably the most common combination of all. A lot of people find that once they’ve got into the habit of having a cigarette with a drink, it’s hard to have one without the other. This may be down to the fact that smoking accentuates the impact of alcohol on dopamine. It may also be down to the fact that alcohol disinhibits you, so after a drink you lose the will not to smoke.
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