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Foreword


I fell ill without warning. Four days of lungs on fire then, as quickly as the searing pain had come, it went – and with it my sense of smell and taste.


I remember vividly the moment I first noticed its absence. I had been washing my hands for what felt like the hundredth time when the moisturising lotion I use – a potent mix of mandarin rind, cedar atlas and rosemary leaf – yielded nothing, not even the hint of a fragrance. Confused, I uncapped and sniffed several of my perfumes, each one ever more desperately. Nada.


Panicked, I scrabbled in the cupboard for a floral, ammonia-based toilet cleaner that normally makes you pull back in shock when you remove the cap but even when I buried my nose in the neck of the bottle, still nothing. The sensory vacuum was so intense that for a few seconds I felt as if I were in free-fall in a faulty elevator.


The UK had been in first lockdown for less than a week but that night, 27 March 2020, Prime Minister Boris Johnson confirmed he was isolating in Number 10 Downing Street after testing positive for Covid-19. In the United States, a visibly tearful Joe Biden empathised on television with those unable to visit loved ones critically ill with the new virus.


Convinced my absence of smell could only be the dreaded Covid, I ignored my GP’s perfunctory dismissal of the symptom by telephone and decided to self-isolate. Less than a fortnight earlier my (co-author) husband and I had returned to London after hiking Hadrian’s Wall, crossing England west to east, in five days. It was a marathon walk of more than 16 miles each day, battling 60-mile-an-hour winds and more icy mud and rain than I care to remember. We’d come back feeling elated and fit but now feared the unknown.


Locked in my frightening sensory desert in those first dark days, I began to Google the loss of smell. I learned it is called anosmia if you lose it completely, hyposmia when it is partial, and that congestion and inflammation sparked by viral illnesses such as the common cold are the most common culprits. The strange thing for me was that my nose did not feel stuffy and I could breathe without impediment but as the air entered it felt as if I’d inhaled dry ice deep into my nasal cavity and the frozen wafts then speared directly into my brain.


I would find out much later that this was exactly the time that Google and other search engines registered a global surge in requests for information on ‘loss of smell’ as hundreds of thousands of others in the same position as me scrambled to understand what was happening to them. In some ways, I was fortunate because I had been immersed in reporting the earliest days of the Covid crisis in northern Italy and had been intrigued by an increasing flurry of anecdotal reports from physicians in the worst hit region of Lombardy about the sudden onset of anosmia in patients testing positive for the virus. My brother, an intensive-care specialist running one of Australia’s biggest public-hospital ICU units in Sydney, alerted me to similar, informal reports from South Korea and Germany and agreed I should presume Covid infection and isolate. Most mornings, my inbox would ping with links and reports he was hearing about the phenomenon from his own clinical networks.


Fascinated by the apparent vacuum in scientific or medical understanding of what was unfolding, I trawled news, science and medical sites daily, searching Twitter and other social-media discussion for any mention of this strange and sudden syndrome. I was not alone in this either: the sheer volume of web chatter combined with clinicians sharing experiences from the coalface in their surgeries and hospitals had also caught the attention of chemosensory scientists around the world.
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Amid the chaos of the first lockdown and the early quest for information, it dawned on me that the loss of my fifth sense was not only weighing heavily but had begun to feel more and more like an amputation. A part of me seemed to be missing, and the more time passed, the more I was mourning its loss. I have always been hypersensitive to smells, able to tell when my children had been in a smoky room, quick to identify fragrances worn by others and inordinately disturbed by lingering cooking smells in the house. My visual memory is deeply wired to smell and some of the most important moments in my life – both happy and sad – are indelibly interlinked with olfactory experiences. I still associate the fleeting childhood anxiety associated with my mother preparing to go out for an evening heralded by a spritz of a particular Christian Dior perfume. And most of us who have become parents ourselves share the universal joy of the immediately familiar scent of our newborn baby’s head.


As I was forced to consider the role of smell in my life, I realised too that I often referred to olfactory impressions in my work as a foreign correspondent. During one particularly hot summer just before the Arab Spring, I’d spent a week with the Italian coastguard patrolling the seas between Libya and the tiny rocky island of Lampedusa, the closest landfall to Italy. More and more people were risking their lives to flee Africa by sea in a bid to forge new lives in Europe, and while I witnessed several, terrifying mid-sea rescues, one in particular had remained with me. My magazine feature opened with the overwhelming ‘stench of fear mingled with acrid sweat’ as scores of terrified young men were hauled from the rapidly sinking fishing boat onto the safety of the coastguard’s launch.


Hiking the foothills of the Himalayas to document the work of an ophthalmic surgeon who removed cataracts to return sight to blind villagers in remote mountain communities, it was the bitter smell of antiseptic wiped around patients’ eyes that remained with me. Similarly, in Kathmandu’s Pashupatinath Temple, Nepal’s oldest Hindu site, the pungent oily smoke from the human funeral pyres, and the morbid beauty of the stinking swirl around them, struck me even more than the sound of raw grief lancing the silence. When Covid struck, I’d just embarked on my PhD and found myself in the bizarre situation of writing and researching a book about a pioneering French perfumer in nineteenth-century Naples who launched a line of prestigious, highly fragrant soaps made with olive oil, not animal fats – while having no sense of smell of my own. (His story was of particular interest to me as he was my great-great-grandfather.)


Now, locked down at home in London, I could smell nothing of my domestic world either, which made life feel alien and flat. In normal times, walking the dog each day is a stop– start affair (much to my husband’s irritation) because I revel in slowing down and inhaling the smell of the outdoors, whether it is freshly mown grass, the heady scent of cherry blossom, new eruptions of daffodils or the first sprigs of climbing rose. Flowers without scent felt like a cruel mockery, their beauty visible but lacking the dimension I love most.


As the weeks passed, it felt wrong to complain when so many were critically ill or dying but the few pleasures left during lockdown – food, booze, the outdoors – had lost their joy. At the dinner table, red wine tasted like salty water, white wine like a mild, odourless vinegar. My favourite aperitif, gin, was barely perceptible in the overwhelming, cloying sweetness of the tonic. Steak felt like biting into a slab of flabby leather, chicken a horrifying, bony, rubber, while dark chocolate, my favourite, tasted like unscented soap.


Appalled but also journalistically intrigued, I continued to look into the mechanisms behind our senses of taste and smell. I learned that while the process of tasting starts when we chew and grind our food down with our teeth, true flavour comes from the chemical mix of odours released as we do so. The tongue perceives five basic tastes – salt, sweet, sour, umami (savoury), bitter. But as we consume say, a delicious lemon tart, the zingy citrus molecules are let loose inside our mouths to mix with sweet, buttery pastry and, as we swallow, this symphony of odours is shunted upward through the back of the throat and into the nasal passage for processing by our olfactory neurones and brain.


This is called retronasal olfaction: it is different from the process known as orthonasal olfaction, which occurs whenever we simply put our noses to a smell and sniff. It’s an interesting process to put to the test: blindfold a friend and ensure they hold their nose so they can breathe only through their mouth. Cut up and peel two fruits of similar texture, perhaps an apple and not too ripe pear or melon and firm mango, then ask them to identify what they are eating. Without retronasal smelling, they will be unable to differentiate between the two.


As the weeks passed, I found this pall of blandness made me search for texture as if somehow adding a mix of consistencies in food could make up for their lack of taste. Crunchy, crisp foods provided some relief from the monotony, as did creamy cheeses or velvety soups if eaten with hard crackers or toasted bread. My nose, brain and mouth seemed to be desperate for new signposts to navigate food and make it palatable. It turned out that I wasn’t alone in the need for texture and that this is a common response in those who have lost smell: the creator of the now ubiquitous Ben and Jerry’s ice-cream brand, Ben Cohen, was born anosmic and his instinctive desire to add new ‘bits’ to his ice-cream – chocolate chips, cookies, dough – to make up for the absence of smell and taste made him a millionaire.


Smell and taste are, of course, inextricably linked. They are also the least understood of our senses. Our sensory reading of the world is the product of layers of learning and association, which then work hand in hand with a series of intricate neurological responses. Naturally, we imagine our senses working together, a harmony between sight, hearing, touch and smell, even though we may not be generally aware of the process. But when you put your nose to something to smell it and, suddenly, the resulting sensation bears no relationship to what you expected, the effect is not only startling but jolts you to a conscious awareness of the disrupted sense.


As I entered the sixth month, to my elation, my sense of smell began to return, at times fleeting and often barely perceptible. Then I began to notice strange effects with no apparent cause. I would become overwhelmed by a smell of firewood smoke or burning rubber. I learned that these olfactory disturbances are known to clinicians as parosmia when existing smells are distorted and phantosmia when smells are hallucinated or conjured out of nowhere. Recognised as occurring in the wake of viral illnesses such as colds or traumatic brain injury, before Covid they were relatively rare, little understood and usually the province of ear and nose specialists. I was lucky because my nose perceived an odd, sweet baking smell even in things from which you would normally recoil, like a dog poo bag. Hundreds and thousands of others have not been as fortunate, their food, coffee, even tap water haunted by overpowering smells of sewage or rotting garbage. It would be many months before a flavour scientist and a philosopher would combine their knowledge to explain to me how and why recovering from anosmia can throw you into confusion between fair and foul.


The late, great neuroscientist and writer Oliver Sacks wrote eloquently about many of these strange syndromes three decades ago: the loss experienced by patients who had lost their sense of smell; the terror and distress of phantosmia. He introduced us to a woman transfixed by grief when she couldn’t recognise the smell of her own baby; a man’s faltering explanation of the deadening effect of anosmia on lovemaking; and a passionate home cook who could not enjoy the tantalising smell of onions frying – or of her pots burning on the stove.


But he also showed how the loss of one sense can sometimes highlight the liminal space between the others, telling the story of an anosmic who could smell the scent of a flower but only when he could gaze at it, or the patient who knew that the smell of a phantom roast beef cooking was the warning that a migraine was about to hit. Only a few years ago these were stories of the weird and wonderful. Today, millions of people worldwide have experienced the abrupt loss of their fifth sense, with many later forced to wrestle with a plethora of distressing distortions of their ability to smell.


The unimaginable speed and collaborative nature of the scientific effort needed to develop a vaccine and inoculate entire nations has already been likened to the Apollo moon missions and will be seen as one of modern history’s greatest medical and scientific achievements. But behind this enormous accomplishment lies another equally exciting medical detective story, one that saw an eclectic group of researchers, among them chemosensory scientists and clinicians, philosophers and psychologists, anosmia sufferers and their advocates, band together, set aside rivalries and explore and unveil some of the greatest mysteries surrounding the sense of smell.


Come with me on a journey of olfactory discovery. Meet many of the world’s leading experts, wonder at the science and hear the stories of the many patients who forged a path back to life and health in the wake of the Covid pandemic.
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1


The Story of O(lfaction)


From the moment we take our first breath, we inhale and exhale around 22,000 times a day, flooding our olfactory system with a panoply of odours in the instant before our lungs fill with air. The outside world can tell us immediately if our room smells musty or our clothes need a wash; if the baby’s nappy needs changing or the jasmine outside is in bloom at last. Some odours, like a wet, muddy dog, are immediately identifiable (how I missed this during my year of anosmia!) while others, like the smell of your own house, are barely perceptible and register only if we think specifically about them or something has changed. We can recognise a friend’s perfume as floral or woody, differentiate between strawberries ripening in a bowl and the bananas turning brown beside them, recognise the unshakeable reek of stale cigarette smoke in a teenager’s jacket or the zing of orange zest as it is grated into a bowl.


What we perceive as a single odour is, however, often a mix of hundreds of different chemicals – the 400 individual receptors in the nose recognise and differentiate between a vast number of compounds. When the smell of frying onions permeates your house, specific receptors detect components of the odour and lead you to the kitchen. But the relationship between the number of receptors that we have and the number of odorants we can identify remains mysterious. How they behave, at times, can be equally odd. The scent of violets, for example, used as a cure for headache in ancient times, much loved by Napoleon and highly fashionable in the Victorian period, is produced by a group of chemical compounds known as ionones. Violet is sweet, soft and even a little powdery. I love it very much because my grandfather always picked a small bunch for my grandmother as soon as they emerged in the earliest, still chilly days of spring. While the posy smelled glorious at first, it also seemed quite hard to ‘catch’ and retain the fragrance – violet scent is known for this ephemeral quality. The ionones, which stimulate our olfactory receptors and bind to them, can behave quite oddly as they can also temporarily shut off our perception of the scent. You can sniff as hard as you can but you won’t get any more smell or intensity from the violet. Perfumers know to be sparing with ionones. It’s not that you’ve lost your sense of smell; it is the pesky yet fragrant ionones desensitising your nose to a perfume.
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Smell is the most ancient of our senses, honed by millions of years of evolution and crucial to all forms of life on earth. Careful sensing of the environment is key to animal and human reproduction and survival, protecting against unseen dangers such as toxic foods and gases, smoke and fire.


For a long time, it was thought that olfaction existed only among more complex organisms and that it evolved with animals on land. Scientists now know that the oldest living organisms – bacteria and single-cell animals – had also developed ways to detect the chemical composition of their surroundings. In 2010, a team of marine microbiologists at Newcastle University in the UK became the first to show that primeval organisms have ‘noses’ and can detect the presence of nutrients (or rivals) through the sense of smell. When bacteria were exposed to ammonia, a source of nitrogen needed for their growth and reproduction, they competed and joined forces to get closer to it, creating a kind of biofilm along the way.1 This behaviour provides us with a vivid glimpse into the evolutionary process and how the earliest living creatures learned to navigate their environment through smell, using it to find what they need to grow and compete with each other. Many other single-cell organisms, including yeasts and slime moulds, have also now been shown to use a form of ‘smell’ to navigate their surroundings.


The mechanisms involved in olfaction are, of course, vastly different depending on the life form. We vertebrates use our noses to draw odour molecules into the body and up to the brain; insects and crustaceans use their antennae; while molluscs and soft-bodied animals such as worms and snails have developed specific nerve cells in their heads that perform an olfactory function.


The intricacy and complexity of this evolution is illustrated by what unfolds inside the human nose (see page 283). Every time we draw breath, we inhale airborne particles, including odorant molecules, from the vast sea of gases that surround us. As these odorants enter the nasal cavity, they pass along bony ridges – turbinates – that are covered in soft tissue and mucus. These swell and increase blood flow, acting a little like an air-conditioning unit to retain moisture and warmth and stop dust particles from entering our lungs. At the same time, tiny hairlike projections called cilia help move odour molecules onward and upward into the olfactory epithelium – a thin, yellowish layer of tissue no bigger than a postage stamp at the very top of the nasal cavity – where they dissolve. The epithelium is lined with receptors, the highly specialised cells that transmit information to the olfactory bulb, located at the front of the brain, above the nasal cavity. We humans have millions of these receptors but only 400 different receptor-cell types and while we now know the mechanisms that bring odours from the outside world into the brain for processing, exactly how we identify and distinguish between the estimated trillion odours that scent our world remains shrouded in mystery.


When I was first grappling with my loss of smell, I found it both fascinating and unbelievable that we can land a spaceship safely on Mars, analyse and photograph the red planet’s surface, and yet we still don’t quite understand how and why things smell the way they do.


Two and a half thousand years ago, the materialist philosophers of ancient Greece argued that atoms were the basic building blocks of all matter – including odour – and ascribed them particular shapes. Bitter, sharp smells were thought to be made of pointy atoms, perhaps because they can make us physically wince with discomfort, while pleasant fragrances and scents were imagined as round, soft and gently curved atoms.


As it turns out, relatively recent studies on insects have demonstrated that there is a relationship of sorts between the structure of some odour molecules and how some receptors respond to them. However, a lock-and-key theory, which suggests that some smells act like keys, unlocking specific receptors, has now been shown to be impossible as with just 400 keys to a trillion or so locks,2 the maths just doesn’t stack up. In fact, science has revealed that some receptor cells respond only to very specific types of odour molecules while others are more broadly tuned – what researchers quaintly describe as ‘promiscuous’ because they react to so many different molecules.


Philosopher and cognitive scientist Professor Ann-Sophie Barwich likens the way receptors and odorants work together to the tango. Dancing with one particular partner, she says, can lead to a very special kind of erotic tension that might not be felt with someone else. And partnership with another dancer might make you think, ‘Oh please, never again.’ Smell is as fickle and as complicated: olfactory receptors can be attracted to a particular smell, reject it or respond openly to several aspects of yet another smell.


Professor Barry Smith, also a philosopher and founder of the University of London’s Centre for the Study of the Senses, suggested I try to understand the process by conjuring a familiar smell, perhaps a rose, cut grass or milk that’s gone off:




We know that each receptor codes for many different odours at the same time – roses, cut grass, sour milk – but each odour molecule is coded by many receptors. None of these smells has a direct receptor match; they have many-to-many matches, not one-to-one.


Imagine that you’ve got benzaldehyde, which is a single-molecule odour and yet its smell is also ambiguous. If you give it to one person, they will tell you it smells of marzipan while someone else will tell you it smells like maraschino cherries. In smell, there is no nice strict relationship as occurs with primary colours or musical scales.





If that isn’t messy enough, it gets even more mysterious when it comes to odour mixtures. Sometimes when you mix two smells together, you can still recognise each separately – chocolate and orange that have been combined into a pudding, for example.


But there are other smells that end up creating something entirely new when combined. Vanilla and strawberry mixed up create an odd, indistinguishable sweetish new odour. This is how perfumers develop new scents, experimenting with different odour solutions and combining them in varying strengths until the primary ingredient stops being the dominant one and a distinct new fragrance is formed. Perfumers call this an accord (the French word for a chord) as it is similar to the way you hold down several notes in music to create a unique sound. Some odorants have been found to actively suppress a secondary scent while others can enhance their partner, significantly changing the fragrance of the final product.


Professor Smith noted that wine is another good example as it contains esters, the organic acids that occur during fermentation and give your glass that fruity aroma. When you add dimethyl sulphide in the right proportion it boosts the wine’s fruitier notes. But if you just keep increasing it, suddenly the wine will smell awful, like rotten eggs. ‘Wine making, perfumery . . . odour chemistry really is puzzling,’ says Professor Smith.


While we know about the myriad smell ‘signatures’, we don’t know exactly how they are processed and decoded by the brain to form a recognisable smell. The tango is a good analogy here too. Dancers will move between moments when one will be dominant and lead the other – a dynamic smell receptors go through too. One might be uppermost and force a molecule to bend a little to activate and turn it on, while a completely different smell mix might act like a turn-off, dampening receptor activity. This smell ballet can unfold countless times in each of the 400 receptors in the nose as their reactions are sent back to the brain for processing. Scientists call these complex patterns of activity in our olfactory system combinatorial codes and the sensitivity of this process is often underestimated.


Stuart Firestein, Columbia University’s Professor of Biological Sciences and a world-renowned olfaction scientist, expressed the wonder of our nose’s talents during a hugely successful TED talk aptly titled ‘The pursuit of ignorance’. He suggested we take the smell of pears and bananas as an example. For me, a pear’s smell is fruitier, fresher and evokes notions of juiciness, while banana is gentle and talc-like or perhaps a little starchy when not ripe, becoming more potent and sickly sweet as the fruit darkens and ripens. At a structural level, pear odour (heptyl acetate) and banana (hexyl acetate) are both made of a chain consisting of a series of carbon, hydrogen and oxygen atoms. The only difference between them is that the pear has an extra carbon atom and two hydrogen ones. And yet our noses clearly identify two distinct and different smells, even if it’s difficult to describe them: ‘How the hell can we tell the difference between two molecules that differ only by one carbon atom? Surely we are the best chemical detector in the planet and we don’t even think about it.’3


Modern sensory research and technology such as magnetic resonance imaging (MRI) has revealed exactly which specific regions of the brain light up when a subject sees a face, hears a noise or is touched on the arm. But smell does not need to be constantly connected to the physical source of the stimulus. The smell of your perfume lingers long after you’ve spritzed your throat and wrists and put the bottle away just as the less pleasant smell of broccoli cooking will haunt the house for hours after you’ve eaten and washed up.


Ann-Sophie Barwich believes that because the brain processes smell in a very different way from our other senses, it is time to take a different approach to understanding it. Yes, the way we smell is the product of neural activity. But how we perceive the odour in its entirety also depends on what is in our heads in that moment, our past experiences with the scent and how we are feeling in the very moment we smell it. Truly inhaling an odour and really ‘feeling’ it, she argues, is a layered experience, one coloured by context and personal history, not just the molecular stimulus alone.


A favoured trick of the olfactory boffins to illustrate both chemistry and perception in smell is to blindfold unsuspecting human guinea pigs and ask them to identify two smells, one a lovely chunk of fresh parmesan cheese, the second, freshly produced vomit. The vast majority of subjects will not be able to tell the difference because the major odour molecule, butyric acid, is common to both parmesan and vomit. Once you see what you are smelling (you know parmesan, how good it tasted on that pasta, how textured, pungent and crystalline it is on the tongue when fresh) you can rest assured that your perception of the two smells will change dramatically.


A kinder way to conduct a similar exercise requires fruit-flavoured jellybeans, a blindfold and a peg on the nose. Without seeing the colour and the effect of retronasal olfaction releasing odours as you chew, you will not be able to tell the strawberry jellybean from the lemon one or the orange from the vanilla. But as soon as the nose peg is removed, voilà, the whole symphony of flavours is back. If the nose peg stays put but you are allowed to see, the likelihood is that you will guess the correct flavour not by smell or taste but by using the sight of its colour as your cue.


If neural activity across the olfactory bulb captures the chemical property of the odour – vomit/parmesan/orange/ strawberry – our brain at some point must jettison some information, moving instead to a completely different pattern (dance!) of neural networks, which means that we perceive the odorant in a completely different way from its chemistry. Some of this is affected by culture and what we have grown up to ‘know’, but so much of the fifth sense remains mysterious and elusive. 





2


The Scent of Daffodils


‘The flower that smells the sweetest is shy and lowly.’ William Wordsworth, one of the great English Romantic poets, wrote these words in 1821. He was a prodigious walker who adored wandering the English countryside composing poetry about the glories of nature – but he could not smell the beauty he observed.


He penned four verses in one afternoon about the joy and beauty of daffodils, their colour and movement – flower heads bobbing and long stems waving as the breeze puffed across the water. But never once did he mention the smell that must have enveloped him as he passed through the golden field, a rich narcissus-like fragrance that can polarise opinion as some perceive it as pleasantly musky or vanilla-ish while others liken it to raw onions, cat urine or even spoiled fish.


A search for the words ‘smell’, ‘scent’, ‘odour’ and ‘fragrance’ in a six-volume collection of his works published in 1865 and now digitised threw up just half a dozen uses. When he did describe smell, the word he fell back on was ‘sweet’ – a quality that, even in anosmia, is recognisable by the tongue.


Wordsworth’s nephew, the Bishop of Lincoln, Christopher Wordsworth, observed that references to scent in his uncle’s poetry were based on what family and friends described to him:




With regard to fragrance, Mr Wordsworth spoke from the testimony of others: he himself had no sense of smell. The single instance of his enjoying such a perception . . . was, in fact, imaginary. The incident occurred at Racedown [Lodge in Dorset], when he was talking with Miss H [his fiancée Mary Hutchinson], who coming suddenly upon a parterre of sweet flowers, expressed her pleasure at their fragrance, a pleasure which he caught from her lips, and then fancied to be his own.1





Wordsworth’s friend and fellow poet, Robert Southey, noted twenty years later that once, in youth, the poet’s fifth sense had briefly returned:




Wordsworth has no sense of smell. Once, and only once in his life, the dormant power awakened; it was by a bed of stocks in full bloom, at a house he inhabited in Dorset-shire, some five-and-twenty years ago; and he says it was like a vision of Paradise to him; but it lasted only a few minutes, and the faculty has continued torpid from that time. The fact is remarkable in itself, and would be worthy of notice, even if it did not relate to a man of whom posterity will desire to know all that can be remembered. He has often expressed to me his regret for this privation. I, on the contrary, possess the sense in such acuteness, that I can remember an odour and call up the ghost of one that is departed.2





The friendship between Southey, passionate and driven by the sensual pleasures of taste and smell, and Wordsworth, enclosed in his sensory vacuum, struck me with a profound melancholy. The notion that Wordsworth was just once able to perceive the powerful floral scent of stock and lose it again seemed inordinately cruel.


‘I am no botanist,’ Southey wrote to their friend, the poet and activist Walter Savage Landor in 1811,




but, like you, my earliest and deepest recollections are connected with flowers, and they always carry me back to other days. Perhaps this is because they are the only things which affect our senses in precisely the same manner as they did in childhood. The sweetness of the violet is always the same, and when you riffle a rose, and drink, as it were, its fragrance, the refreshment is the same to the old man as to the boy. We see with different eyes in proportion as we learn to discriminate, and, therefore, this effect is not so certainly produced by visual objects. Sounds recall the past in the same manner, but do not bring with them individual scenes, like the cowslip-field or the bank of violets, or the corner of the garden to which we have transplanted field flowers.3





Robert Southey’s passionate, personal awareness of smell as a potent mnemonic and pre-eminent sense is intriguing as placing such value and importance on the sense of smell was a view unfashionable in his time and few of his contemporaries in the world of the sciences or philosophy agreed with him.


Many of the twenty-first-century cognitive and chemosensory scientists interviewed for this book argue that scientific interest in the fifth sense underwent a relatively recent renaissance that can possibly be dated precisely to April 1991 with reports from Columbia University that two researchers had identified genes in a rat that encoded proteins they predicted were olfactory neurones. This would take some years to prove but it served to ignite an invigorated new interest in understanding a sense that has mystified thinkers from the time of the ancients.
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The ancient Greek philosopher Democritus propounded the atomistic theory of smell – an idea that was later picked up by the Roman Lucretius, who concentrated on their ‘shape’ (remember: round = nice smell atoms; pointy = unpleasant smell atoms). Another of the ancient Greeks, Plato, noted that none of the four elements – earth, air, water and fire – exuded an intrinsic smell, and so proposed an intuitive and prescient theory for smells, which he insisted must surely come from the transformation of the elements into fumes or vapours.


Aristotle took this one step further to suggest that the transmission of odours might require another medium, perhaps air or water, through which odours must pass, envisioning a system of waves that allowed the dissemination of smells and the information they carried. It might appear obvious to us now but Aristotle’s theories remain remarkable for his fundamental understanding that one smell from the same source can be perceived completely differently by the individuals smelling it and that reception can depend on state of mind: how hungry you are will affect how you react to the aroma of food cooking, for example.


Thinkers who emerged in later centuries would slowly move away from the predominantly philosophical discussion of smell to a more pragmatic focus, concentrating on the identification and classification of odours and the extraction of substances from aromatic plants, herbs and saps to be used therapeutically.


In medieval times, odours became part of the arsenal of physicians. Most were still guided by the theories of the Greek physician and philosopher Aelius Galenus (129–210), known as Galen of Pergamon, who pioneered clinical observation and reason as essential to diagnosis and prognosis rather than reliance on Roman practices of divination and prophecy. Galen’s detailed, clinical observations of the outbreak of a terrible plague that felled millions in 168 ce was so precise that it allowed modern medical historians to identify it as smallpox.4 He also discovered olfactory organs in the brain and not just in the nose.


The first physician to embrace smell as a diagnostic tool was Ibn Sina widely known in the west as Avicenna (980–1037). He recognised that the odour of urine can change in illness and used his observations in diagnosis – an important tool still used today.


Physicians in the Middle Ages relied on Galen’s theories that good health is the result of a fine balance between the ‘humours’ – bodily fluids including blood, yellow and black biles, and phlegm – as long as they were coupled with their corresponding element. Human bodies, they believed, exude signs of visible and invisible ‘humoral’ health and odours offered an important clue to the unseen ‘balances’ within.


How medieval thinkers imagined smells were transmitted continued to follow the reasoning of the ancient Greeks and Romans. They tended towards Aristotle’s belief in some form of medium rather than Plato’s concept of vapours, often illustrated by the ability of bees to find flowers or vultures cadavers from vast distances even in the absence of wind.


Academic Katelynn Robinson’s groundbreaking research into the sense of smell in the Middle Ages reveals in glorious detail the huge significance placed on odour in the texts of both religious and medical scholars of the time, most of which have remained untranslated and unedited in modern academies.5 Between the thirteenth and fifteenth centuries, medieval scholars translated works from the original Greek or Arabic, often reinterpreting philosophical and medical knowledge and integrating the new beliefs of their own time. Robinson documents how medical authors described the practical application of theories of smell to public health while religious authors reinterpreted knowledge into what she describes as a new ‘medically aware theology of smell’.


The fragrances of religious incense, baptismal balms and oils still familiar to us today were inseparable from the rituals of the Church in the Middle Ages. The symbolic importance of smell during this period is demonstrated by a number of objects in the Wellcome Collection – the incredible array of medical antiquities and curiosities amassed by nineteenth-century collector Henry Wellcome. One is a drawing by the sixteenth-century Flemish artist Maerten de Vos, which depicts God breathing life into Adam’s nostrils as part of an allegorical representation of the gift of smell.6


There was also the belief that saints exuded the fragrance of flowers, while evil, sin and demons brought with them the stench of fire, burning and Hell. This idea that sanctity had its own odour was known as ‘osmogenesia’ and gave rise to the belief that even the long-dead bodies and relics of Christian saints could produce a sweet and pure floral aroma as a kind of symbolic contrast to the ‘sinful’ body odours of us mere mortals and sinners.


Changing concepts of personal hygiene and cleanliness also had a profound impact as the Middle Ages drew to a close. Most people lived in unwashed clothing, which was infested with lice, mites and fleas – primary vectors of the plague bacteria. Access to running water and the possibility of heating water for bathing were available only to the very wealthy. The aroma of food cooking, increasingly entwined with fragrant spices brought back from the East after the Crusades, began to be associated with medicinal properties, not just the pleasure of eating. Odours were imbued with powers to purify air indoors and even to prevent disease while bad smells, ubiquitous in growing cities, were seen as portents of fearful diseases such as the plague.


Katelynn Robinson argues that this association of philosophy and medicine reinforced the idea that odours could express evil as well as divinity and, as a result, be seen as the heralds of disease or offer a path to healing. From medieval to Enlightenment Europe, these messages about smell and air were disseminated to the average person from the pulpit via sermons and, later, through laws relating to public health.


[image: illustration]


The power accorded aromatic herbs and the importance of smell in protecting against ‘evil air’ and disease is vividly illustrated by the sinister beaked plague masks worn by physicians well into the seventeenth century in Europe. Known widely and still seen in party-costume shops around the world, they were designed to contain protective concoctions of dried flowers, herbs and vinegar-soaked sponges in order to purify the air breathed in by the physician. The mask is said to have been the brainchild of Louis XIII’s chief physician, Charles de Lorme, in the mid sixteenth century and its thick leather coverings could well be described as an early equivalent of PPE. A description, translated from the French, noted the




nose was half a foot long, shaped like a beak, filled with perfume with only two holes one on each side near the nostrils but that can suffice to breathe and carry along with the air one breathes the impression of the herbs enclosed further along in the beak. Under the coat we wear boots made in Moroccan [goat] leather from the front of the breeches in smooth skin that are attached to said boots and a short sleeved blouse in smooth skin, the bottom of which is tucked into the breeches. The hat and gloves are also made of the same skin [and] spectacles over the eyes.7





While I was in Naples researching the old perfumer just before the first lockdown, I visited one of the city’s best-kept secrets, a perfectly preserved apothecary’s pharmacy deep in the heart of the sixteenth-century Hospital for the Incurables and monastic complex. Protected by the impenetrable silence of the Masons for more than three centuries (photographs are still strictly forbidden), it is testament to the place where magic and religion, alchemy, early medicine and the power of early aromatics came into their own.


Inside are more than 500 perfectly preserved ceramic jars decorated with Old Testament scenes but not one of them is labelled with the herbs, powders and fragrant unguents they once contained. Medical historians believe that the early pharmacists learned by heart the contents of the myriad jars by memorising their position and placement on the shelves. As so many were poisonous, this was a form of security against theft or misuse.


Next door to the ancient pharmacy is a small museum where a unique collection of medical instruments is displayed, from amputation tools to a collection of the wooden plague masks – remnants of a time when the fight against terrible, infectious and deadly diseases was believed also to be a war between smells fragrant and foul.
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From Fragrances Foul


When my sense of smell disappeared so suddenly on that strange afternoon in late March, I was struck most by the sensation of being untethered, as if one of the things that bound me to the world had been wrenched away. In the days that followed, it felt almost as if an internal compass I never knew existed had been excised and the most banal, everyday decisions needed conscious testing by other people. Was the cheese in the fridge still okay? Could anyone else smell smoke?


The olfactory system is constantly on duty for most animals including us humans. Aarhus University’s Professor Alexander Fjældstad, a specialist physician and co-founder of Denmark’s first outpatient clinic for taste and smell disorders, likens it to a program or app running on your laptop or smartphone. Smells, he says, have a direct shortcut into the part of the brain that relates to ‘liking’ and pleasurable appreciation but also, importantly, to fear and disgust. ‘It is constantly scanning. You don’t think about it but your sense of smell is always running there, in the background, and you might not think it’s using processing power but it’s using quite a lot and all the time.’


The brain doesn’t have to work consciously to complete certain types of familiar tasks; it just does them on autopilot. While everything is going to plan, it just whirrs along, quietly scanning and monitoring in the background. But when a spanner is thrown in the works and your brain registers an error, it switches mode to work out what to do next. An experienced driver, for example, changes gear automatically without consciously thinking left foot on clutch, right foot on accelerator, hand on gearstick – familiarity and practice mean your body completes the actions seamlessly and almost unconsciously. However, if someone crosses the road in front of your car without warning, your brain is jolted out of its autopilot mode and immediately signals an alert.


‘This is especially so with the sense of smell,’ Professor Fjældstad explained, ‘because the alert – for example when a [spoiled or toxic] food goes straight into the mouth – it goes directly to the parts of the brain that responds with fear and disgust.’


Sometimes smell works in the opposite way to our other senses. When you see, hear or touch something, the signals are sent to the thalamus, often described as the brain’s gateway, which filters information before processing and analysing the stimulus. From there, it is routed to the amygdala, home of emotions and memory. Smell is the only sense that bypasses the thalamus, so when you sniff something, the hit is instant and unconscious – you have a gut reaction first and identification comes shortly after. This is why a toxic food will instantly trigger a gag reflex, instinctive and protective, while a whiff of a familiar cologne can immediately reassure, transporting you instantly back to childhood or a lover’s arms.


The idea that our brains and noses are constantly at work, instinctively scanning for touchstones to reassure or alert us made me want to know more about the role of smell and how it was perceived or valued throughout history. We know, for example, that in the late Stone Age, the artists of the Lascaux caves carried lamps made of stone with round cavities to hold animal fats.1 These would have smoked as they lit the way and combined with the earth and the damp of the walls created a powerful and perhaps evocative scent for the artists who worked inside.


Scholars suggest that for the people of the Magdalenian culture 17,000 years ago, scent already carried an experiential meaning, perhaps protective and even sacred. The word ‘perfume’ itself is rooted in the Latin which means per (by) fumum (smoke) and provides verbal illustration of the earliest methods by which the ancients disseminated fragrances, throwing herbs and essences onto a fire. As the perfumed smoke rose to the sky, it was thought to reach the gods, in appeasement or show of gratitude. Contact with such precious essences might have been initially restricted to an elite, priests and healers, great godlike emperors and their courts.


The Egyptians too were masters of fragrance, sending their dead into the afterlife with incenses and scented unguents, cedarwood used in the processes of mummification and to protect against insects. They are the culture credited with discovering techniques of enfleurage – soaking plant material or flower petals in oil before wringing the mixture tightly through cloth to trap and conserve the fragrance. Cleopatra was a legendary connoisseur of the power of perfume and loved bathing in oils of crocus and violet and anointing her hands and feet with lotions of almond oil, honey, cinnamon and orange blossoms. The great ruler and seductress surrounded herself in a cloud of incense and her scent was said to herald her presence even before she could be seen.


Alexander the Great was said to be just as enamoured of the world of fragrance and used both perfumes and incense liberally. The ancient Roman passion for bathing and perfume permeated every aspect of patrician daily life, from petal-soaked pools to the use of perfume on household dogs and horses. There is of course symbolism in the Magi giving scent – frankincense – as a first gift to the baby Jesus, while English lore tells us that a millennium later Edward the Confessor donated what he believed to be an invaluable relic of that first, fragrant gift to Westminster Abbey.


Attitudes to scents and bodily odours have chopped and changed over the centuries, influenced by travel, trade routes east and west and fashions among the elite. In her delicious exploration of the history of the five senses, Diane Ackerman wrote that in the ancient world, even the architecture of potentates was scented, woods chosen for their insect-repellent qualities and the ability to freshen the air. The imperial palace of the Manchu emperors at Ch’eng-te is built of cedarwood while mosques were sometimes fashioned with mortar mixed with rose water and musk and as the sun heated the walls, it would waft perfume over worshippers. ‘Ancient he-men were heavily perfumed. In a way, strong scents widened their presence,’ she wrote.2
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