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How Drinking Affects Your Body and Brain

[image: clip0001]

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.

 

There is no doubt, either, that getting drunk faster – and so raising your blood alcohol levels faster – will mean you overcome your inhibitions more quickly. Drink fast, and you may find your insight has gone and you are overwhelmed by alcohol before you even realise you are drunk. The strength of the alcohol you’re drinking also matters in this respect; the faster you are able to get drunk, the more quickly bad things start to happen.

This is why the trend for drinks becoming stronger in the past fifty years or so is not a positive one. In the 1960s and 70s, when I was a student, most lagers and ales in pubs were 3 to 4 per cent. Then along came Stella at 5 per cent. Now pub beers are routinely 4 to 5 per cent. Wine’s strength has also generally gone up, from 11 or 12 per cent to 13 or 14.

Some drinks have been shown to make your blood alcohol levels rise faster for other reasons too: champagne more than wine, for example. In fact, most people get drunk faster on fizzy drinks.

The Hidden Dangers of Tolerance

The toxicity of alcohol will vary according to your genetics but also your past drinking experience. This is your tolerance, your body and brain’s ability to prepare for and withstand alcohol. Tolerance builds up very fast because your brain quickly learns to expect alcohol. At the start of a holiday you might feel drunk on, say, a glass or two of wine. By the end of the week, it might take a bottle to feel the same way.

A high tolerance always has its dangers. I once went to stay with a friend, and when we sat down to watch the rugby he offered me a drink. When I said yes, he poured me a full wine glass of Scotch, which I sipped. He poured himself the same measure – and, while I sipped mine – kept finishing it and pouring himself more. By the end of the match, he’d drunk a full bottle of whisky (minus my one glass!). His tolerance was sky high.

The sad story of Amy Winehouse illustrates another danger of tolerance: the consequences of losing it. Coming out of six weeks of being in treatment, she went back to drinking the amount she had done before rehab. But because she’d lost her tolerance, this amount of alcohol had become enough to poison her.

If you think about it, tolerance is really dependency – or at least the beginnings of it. If you look back and realise your drinking has been steadily increasing, take a look at Chapter Seven, where I explain more about how tolerance works.

Why do I get drunk but my friend doesn’t?

There could be a few reasons – and there are likely to be more than one. Not least, there’s tolerance: your friend might be used to drinking a lot more than you, so their brain will be prepared to combat the effects of alcohol. If your friend is a different sex to you, that will make a difference. If a man and a woman drink the same, the woman’s blood alcohol level will be higher. It’s not only because women tend to be smaller but also that, proportionally, women’s bodies have a higher percentage of fat and a lower percentage of water, and alcohol is diluted in the body’s water content.

How much your friend has eaten and what they’ve eaten will make a difference too, as food delays alcohol uptake from the stomach. This is the reason why some people swear by drinking a pint of milk before going out on a heavy night. And it’s not just perceived wisdom. True, the milk won’t have a huge effect, but the fluid will fill them up and hydrate them so they’re less thirsty. The fat, as with other fat-containing foods, delays stomach-emptying. As only 20 per cent of alcohol is absorbed in the stomach, this slows alcohol uptake into the blood.8,9

 

Then there are genetic factors. Your friend’s genetics may mean they metabolise alcohol faster than you. Some people have trouble metabolising alcohol, in particular the stage after the body turns it into acetaldehyde. This inability is most common in people of Japanese, Chinese and Korean descent.10 The result is, they get the bad effects fast, in particular flushing and feeling very drunk quickly.

Some people, particularly the sons of male alcoholics, seem to inherit brains that are sub-sensitive to alcohol. This means that they can tolerate more than their peers from the very first time they drink. It’s a kind of pre-tolerance that seems good to start with but over time can lead them to drink more and so be at a greater risk of alcohol damage.

The aftermath . . .

Why you eat more when drunk

Do you often end the night going for a kebab or a burger or your drunk food of choice? It’s not well understood why we get so hungry when we’ve been drinking.

One reason might be that alcohol changes the production of sugar in the liver so you become hypoglycaemic; in other words, you get low blood sugar so you feel hungry . Or it may be the case that eating, like smoking, is a way of boosting your reward-pleasure experience. Or if you are dieting or restricting food in some way, it could be that alcohol’s inhibition-reducing effect on GABA reduces your resolve not to eat. There’s probably a similar reason why drunk people are more likely to have sex too.

Why you wake up tired and wired

As it’s a sedative, alcohol puts you into very deep sleep. This explains why, after they fall asleep drunk, people do odd things, such as get up and pee in the wardrobe. They are in such a deep sleep that their conscious brain stays asleep even while the part of their brain that’s telling them to pee is awake. And as night terrors – intense nightmare-like experiences where you can still move – happen in this deep sleep state too, if you’re prone to them, alcohol can provoke them (more on this in Chapter Six).

The sedative effect works for around four hours. At this point, you may wake up with a headache and perhaps with lights flashing in your eyes, feeling alert and unhappy and find it hard to get back to sleep. If you don’t wake up, you’re likely to sleep badly or fitfully .

This is happening because your brain knows being intoxicated is potentially dangerous – so it doesn’t want to be intoxicated. As soon as you started to drink the previous night, your brain started to change. Because alcohol blocks glutamate receptors, your brain up-regulated the glutamate system to compensate for this, by increasing the quantity of glutamate receptors.

Then, as your blood alcohol level goes down during the night, you’re left with too many receptors and so too much glutamate activity. And that is why you are too awake and alert, and why the world seems too bright, too noisy, too much.

Welcome to your hangover

Good morning! Or likely not. People joke about hangovers – ‘What’s the best thing for a hangover? Drinking heavily the night before.’ There’s even a multimillion-dollar film franchise based on the confusion, sickness and regret we experience the morning after. But what is happening is more serious than that. It’s withdrawal. Yes, the symptoms are less extensive, unpleasant and life-threatening than an alcoholic will go through. But however you dress it up, your brain and body are withdrawing from alcohol.

The definition of an alcohol hangover is the experience of various unpleasant physiological and psychological effects that follow the medium-to-high consumption of alcohol. Typically, it comes on around ten hours after your blood alcohol peaks – but this varies according to sex, weight and your genetic disposition too. Some people don’t get them at all: between 3 per cent11 and 23 per cent12 of the population are reported to be hangover-resistant. Not surprisingly, these people may be more likely to become heavy drinkers as they don’t experience the deterrent effect of hangovers.

As you might have experienced, hangovers can last from a few hours to over 24. And as alcohol affects so many systems in your body and brain, hangover is equally complex, hence the myriad of possible ways to suffer. There are over 47 possible symptoms (see table on page 31), and you’re likely to get your own personal selection of them; but they range from sleep disturbance and dehydration to anxiety, tension and negative emotional state, to impairment of attention, memory and psychomotor skills. Symptoms will depend on how much you’ve drunk but also on what you’ve drunk. Cask-aged and matured alcohols have a lot of congeners (which we looked at earlier), and it is thought that these may create worse hangovers.

The upshot? Even though you’re no longer drunk, you probably won’t be much use at work and you almost definitely shouldn’t be driving. The US Centers for Disease Control and Prevention estimated that alcohol hangovers cost the US economy approximately $249 billion in 2010.13

What’s happening in your brain and body

There are gaps in the research about what is going on in your body during a hangover. What we do know is that the hangover state is a multifactorial event caused by a variety of biochemical and neurochemical changes as well as your personal genetic make-up.

 

1) You’ve poisoned yourself One of the ways alcohol is metabolised is by the enzyme alcohol dehydrogenase (ADH). As this enzyme breaks down ethanol, it forms acetaldehyde, a poison and carcinogen. This is relatively quickly turned into acetate, then finally into carbon dioxide and water. However, some people have genetic variants of the relevant enzymes that make the breakdown faster or slower. What’s known from studying people who are slow to break down acetaldehyde is how unpleasant it makes you feel: flushed, nauseous, rapid heartbeat.14 So some of the symptoms of hangover may come from acetaldehyde hanging around.

Consuming high quantities of congeners is thought to make hangovers worse, too. There are high concentrations in red wine and distilled spirits, for example brandy, and low ones in clear spirits such as vodka. Congeners include acetaldehyde, acetones, histamines and methanol. In fact methanol, a product of sugar fermentation, is thought to be a major contributor to the symptoms of hangover. Alcohol dehydrogenase, ADH, will metabolise methanol at a slower rate than ethanol to form formaldehyde (which is used to preserve bodies) and formic acid (found in the stings of bees and ants), both of which are highly toxic.

2) Your neurotransmitters have gone haywire I’ve already explained about the changes in glutamate and GABA, your main neurotransmitter systems. The degree of the imbalance between them – i.e. too much glutamate and too little GABA – has in rodents been shown to correlate with the intensity of withdrawal.15

3) You are inflamed The inflammatory response happens when your body is damaged, as part of the immune system’s response. Despite the fact that it’s a natural response, it can be very destructive. Chronic inflammation is now believed to be a significant factor in many long-term health conditions, from diabetes to cancer and, as we shall see in the next chapter, liver cirrhosis.

Alcohol turns on this process because it damages the blood vessels and your gut, so the body then turns on itself. The inflammatory response is unpleasant – symptoms can include nausea, vomiting, headache, confusion and tremor, as well as clinical depression, which induces mood changes and cognitive impairment, and learning and memory deficits. This is why an anti-inflammatory medicine – for example ibuprofen – can help the symptoms of hangover.

4) Mitochondrial dysfunction Alcohol also damages mitochondrial DNA, particularly in the liver. Mitochondria are the energy-producing machines in every cell and are susceptible to damage from free radicals produced by alcohol via acetaldehyde. Brain cells are reliant on mitochondria for their energy supply and even slight damage to the mitochondria can lead to toxicity in a number of brain regions.

The 47 symptoms of hangover

In a survey of 1,410 Dutch students, these were the symptoms they named. They’re listed in order of how commonly they occurred. So 95.5 per cent of those surveyed said they felt fatigued, while only 1.8 per cent said they had suicidal thoughts.16

 



	Fatigue (being tired)


	95.5





	Thirst


	89.1





	Drowsiness


	88.3





	Sleepiness


	87.7





	Headache


	87.2





	Dry mouth


	83.0





	Nausea


	81.4





	Weakness


	79.9





	Reduced alertness


	78.5





	Concentration problems


	77.6





	Apathy (lack of interest/concern)


	74.0





	Increased reaction time


	74.0





	Reduced appetite


	61.9





	Clumsiness


	51.4





	Agitation


	49.5





	Vertigo


	48.0





	Memory problems


	47.6





	Gastrointestinal complaints


	46.7





	Dizziness


	46.0





	Stomach pain


	44.7





	Tremor


	38.9





	Balance problems


	38.6





	Restlessness


	36.8





	Shivering


	34.4





	Sweating


	33.9





	Disorientation


	33.8





	Audio-sensitivity


	33.3





	Photosensitivity


	33.1





	Blunted affect (displays less emotion)


	29.9





	Muscle pain


	29.4





	Loss of taste


	28.0





	Regret


	27.1





	Confusion


	25.8





	Guilt


	25.2





	Gastritis


	23.4





	Impulsivity


	22.7





	Hot/cold flashes


	21.4





	Vomiting


	20.8





	Heart pounding


	19.4





	Depression


	18.9





	Palpitations


	17.0





	Tinnitus


	16.8





	Nystagmus (involuntary repetitive eye movements)


	16.1





	Anger


	10.1





	Respiratory problems


	9.7





	Anxiety


	7.4





	Suicidal thoughts


	1.8








 

Where do hangover symptoms come from?

Can’t bear light and sound: This is down to the glutamate rebound effect.

Headache: May be for the same reason as above, plus there’s also the fact that acetaldehyde dilates the blood vessels in your head. New research also suggests alcohol may cause your immune system to attack your body. It seems alcohol can turn on your immune cells; they are supposed to protect you from bugs and toxins, and they do so by releasing chemicals that cause irritation in blood vessels and nerves, which can lead to pain including headaches.

There’s also an element of dehydration due to the diuretic effect of alcohol (meaning that it makes you pee more). You could try water-loading before going to bed, but of course it disrupts your sleep if you have to get up to pee.

Stomach symptoms: Alcohol damages the stomach and intestine lining and so can both give you diarrhoea and leave you feeling nauseous. There may be a little inflammation in your pancreas too – pancreatitis, inflammation of the pancreas, is commonly associated with heavy drinking.

How to prevent a hangover

1. Drink less. You know this already.

2. Pace yourself. It takes roughly one hour for you to process one unit (10ml/8g) of alcohol. Drink slowly and you will have a chance to process the alcohol, which means your blood alcohol peak won’t be as high, which has been shown to give less of a hangover.

3. Drink water with your alcoholic drinks. Other ways to dilute are to add more ice, add soda to wine or lemonade to beer, or have more mixers with spirits. NB: flat is better as fizzy drinks may make you absorb
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