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“Sometimes I look at people and wonder if they are related to me. I do this in public places and private spaces . . . I have indulged in this curious pastime since I was eight years old, when I first understood that all but one of my mother’s family had become white.”

— Shirlee Taylor Haizlip, The Sweeter the Juice

*

“There is no expiation except with blood.”

— Sipra, the ancient Judaic commentary on Leviticus



ONE


GO CAREFUL WITH THAT BLOOD OF MINE: BLOOD COUNTS

ONE SUMMER MORNING, when I was a child, I was on all fours, playing hide-and-seek on a Toronto schoolyard, when my left wrist began to tingle. I looked down and noticed a broken beer bottle. Turning my hand, I saw more blood than seemed right. It was pouring out of me. I stood, let out a cry, crossed the street, and began running. We lived ten houses up the street, less than two hundred metres away. I got ready to shout out for my mother just as soon as she could hear me. Would I have to go to the hospital? How many stitches would it take to impress my friends? This was a deep cut. Lots of blood. Perhaps I would need twenty stitches. Maybe thirty. Three or four wouldn’t earn bragging rights. As I ran, I held out my left arm to direct my splashing blood onto every single pavement slab, each one just over a metre long. I slowed, when necessary, to ensure that the bright red trail remained unbroken. Later, I wanted to be able to walk with my friends up and down the street and say, “Look! That’s my blood!” Once I reached 20 Beveridge Drive, I turned into the driveway, forgot about the trail of blood, and began screaming. By now, I was hyperventilating. I terrified my mother when I burst into the house with blood still flowing out of me. She drove me to the hospital.

A few hours later, with three or four measly stitches in my wrist, I was back home. Inspecting the pavement proved something of a disappointment. The dramatic red trail had already turned rust-brown. No one would even recognize it as blood, unless I pointed it out and insisted. I told a friend or two, but they were so supremely unimpressed that I gave up with the story. I did, however, study the splatter every day as I walked up and down the street. My blood clung to the pavement for a respectable period of time — a good week or so, until rain washed it away.

Looking back, I wonder about the mad impulse to hold out my arm and splash every pavement slab. I wanted to mark the earth with my own sacred fluid. Look here! This is me! This is proof of my very life, here in this long line of bloody splotches on the pavement. The blood had appeared so hot, fresh, and significant when it was spilling from me. But hours later, when it had been downgraded to a mud-brown trail, my accident could no longer be heralded as special or sacred, because the trail I had left no longer looked like blood.

In a separate incident, when I was about eight years old, I crashed, arms first, through a glass door at a cottage in southern Ontario. I still have the scars — right wrist, left bicep — to prove it.

I grew up in Toronto, and you could correctly surmise that I was not wise to the ways of cottages and their storm doors. My family did not share the national obsession for cottage holidays. We didn’t own a cottage, rarely visited them, and in fact I don’t recall my parents ever taking my brother, sister, and me to one before. They most certainly didn’t do so after. My parents were American immigrants. So let’s blame this utter lack of Canadianism on them. White mother, from Chicago. Black father, most recently from Washington, D.C. The day after they married, they said goodbye to the United States and moved to Canada, where they figured life would be easier for them, and for my brother, sister, and me. I supposed they hadn’t factored glass doors at cottages into the equation. And why should they have? My father was urban, educated, and lower middle class; the idea of a cottage holiday seemed to be about the last thing on his radar. Why trade a perfectly serviceable bungalow in suburban Toronto for a smaller, dirtier house with one tiny bathroom, linoleum floors, and busted screens that admitted every manner of mosquito and horsefly? And pay for this supposed luxury, on top of that?

So we never went to cottages. Except this one time, when we visited a small lakeside cottage with another Toronto family — also black, and also with parents who had left the United States to live and to raise children in Canada.

Not long after we arrived, both sets of parents went out for what later seemed an interminable walk in the woods. My older brother and Alan, a boy from the other family, promptly climbed into a boat and rowed into the middle of the lake. Well. Only mildly risky activity, in comparison to what I got into. That left three children in the cottage under the age of ten: my sister, Karen, our friend Sharon, and me. It did not take long to make Karen and Sharon hate me. Boys are gifted in the art of getting girls to hate them. I don’t remember what I did to get excommunicated, but soon enough I found myself locked outside a glass door and wanted to get back inside. Where I could infuriate my sister some more. Where the mosquitoes would be less numerous. They were homing in on me, whining like a choir of enemies, saying, “We’re going to suck your blood, and we are so many that there’s nothing you can do about it.” Outside, I would surely lose some blood to the mosquitoes. But I would have lost a whole lot less if I hadn’t tried to rectify the situation. I rattled the door frame, but the lock held. While Karen and Sharon enjoyed my plight, I raised my hands and arms and banged on the door. Nothing. I banged once more, and crashed through the glass.

Travelling through glass is not an advisable way to make your point, beat your sister in a contest of wills, or enter a cottage. I don’t remember pain, but I do recall terror. I was struck dumb with fear, because as I studied my right wrist and my left bicep — the two parts of me that had been ripped open — I gazed into deep wounds. I saw white inside those cuts. Was it perhaps a ligament? I was not sure exactly what bodily tissue revealed itself to me, but as the blood began to gush, the last thing I wanted to do again was to look deep into my own body. I understood that I had bones, ligaments, muscles, and blood, but to witness them seemed terrifying. Their proper state was invisible, and neatly tucked away under my skin. I slapped my right wrist and left bicep hard against my chest, locking them into place and dreading the hour when someone might insist on prying them apart. The terror that caused me to clamp my arms so firmly against my body was surely a good thing, in that it elevated my arms, applied pressure, and reduced bleeding during the hour or so that it took my parents to return from their walk in the woods.

With my arms still tight against my chest, my father eased me into the back of a Volkswagen Beetle. I believe he sat back there with me while his friend drove us to see a doctor. I don’t remember any pain in the doctor’s office, either — although he coaxed me to release my chest and open my arms, and must have injected a local anaesthetic into me before he stitched me up. Only when the cuts were closed — I remember twenty-four stitches on the wrist and seventeen on the bicep — was I ready to look down again. There was no more blood. It was safe to look at myself again. Soon I would be able to return home to brag to my friends about my cuts and stitches. But I would never forget the sight of my own bodily tissues, and the bubbling up of my own blood, which seemed, to me, symbols of my own mortality — symbols I was not ready to confront.

I have shared two intimate stories from my own life to underline the different ways that I saw — and that we all perhaps see — blood in the body. In the first instance, I was imagining immortality. Blood splashed down on the pavement was a sign of my own life. My own person. As the blood fell from me, I imagined that I was marking the pavement forever. I had seen some children scratch their initials into wet concrete, but this was far more dramatic. In the second instance, crashing through a pane of glass actually offered a window into something that I was not supposed to see: my own blood and guts — my own mortality. Seeing deep into my own body made me feel that I was at risk of losing all that was supposed to be kept sealed and locked inside me. So from an early age, I came to read blood in two distinct ways: either as a sign of impermanence or as one of immortality. And as the years have passed, I have learned that in between those two extremes, there are endless ways to imagine the meaning of blood — ours, and that of others.

Almost half a century after crashing through a cottage door, I had my blood taken in a medical lab. Just a routine checkup. A prick in the crook of the arm, and no, I didn’t look. On my laboratory requisition, there were boxes corresponding to some fifty possible tests. Liver function. Kidney function. Cholesterol levels. Potassium. Blood glucose. Blood glucose averaged over the last three months. If all these boxes were ticked, and the results published, some of my most intimate details would be made public. The nurse worked silently. Each time she changed a vial, I heard a little pop. I counted the pops. One. Two. Three. Only three vials that day — not too much of an ordeal for me. Within a minute, she had extracted the blood and rolled labels onto the vials. What a waste of my blood it would be if someone mislabelled the vials. I would have had my own arm pricked and blood drawn for nothing. You want your blood to count. To the nurse or the lab technician, it’s a hazardous substance. But to you, the rightful owner, it reflects your very life. O lab technician, go careful with that blood of mine. Treat it right. And once you have emailed the test results, please shred my papers before you throw them out.

I HAVE HAD A LIFELONG OBSESSION with blood, and I’m not the only one. As both substance and symbol, blood reveals us, divides us, and unites us. We care about blood, because it spills literally and figuratively into every significant corner of our lives.

It’s hard to imagine a single person in a school, restaurant, theatre, hospital room, or bookshop who does not have a set of personal stories about blood. Maybe it was the blood of a distant ancestor, persecuted because his or her blood was deemed to be impure. Maybe it was a grandfather who fell under the blade of a farm instrument and bled to death in the fields. Maybe it was an aunt who donated plasma weekly for decades, or a sister who won international attention for designing a more effective way to kill cancerous white blood cells before they multiplied madly and killed the patient. Maybe something happened to you in the blood lab, or in the operating room, and lodged so deeply in your mind that you have passed the story along to every single family member. Blood keeps you alive, for sure. Yet, the very blood in your veins and arteries can suddenly betray you. One day you feel healthy and have just hiked up a mountain with the person you most love in the world, and the next day what you thought was a routine blood test tells you that you have prostate cancer and had better decide, pronto, if you’re going to opt for surgery or radiation, or tempt the gods by doing nothing at all. Blood is the lubricant of our bodies and the endlessly circulating river supplying oxygen and nutrients to our cells. But it is far more than a sign of your physical health, or an omen of your mortality. It has the potential to reveal your most hidden secrets: How is your cholesterol level? How much alcohol have you consumed? Have you been snorting cocaine? Are there any other residual traces that might scare off an employer, or lead a life insurance company to deny your application? What has been the average amount of sugar in your blood over the past ninety days? Did you cheat in that Olympic marathon race? Are you the father of that child? Blood won’t tell all. But it can tell enough to get you in a whole lot of trouble.

On the flip side of trouble lies salvation. Through blood, many people commune with God. For centuries, humans spilled blood to seek purification, be released from sin, placate the gods and ensure that the sun would rise the next day and that the earth would offer bountiful nourishment.

Blood speaks to our deepest notions of truth and sanctity. Blood can be used in a court of law to vindicate or convict us. It is one of the most sacred gifts a person can offer, but if it is not safe and pure, that same gift can kill not just one person but many who receive the blood products that it helped create. Blood has been employed in the most outrageous ways to divide human beings and justify crimes beyond heinous, and it has the ability to unite us in the most noble ways.

Blood counts in virtually every aspect of our being that matters deeply. If you are fighting for your life, or caught in a downward slide and soon to be facing death, the things that you care about and the things that you hope for after you have departed this earth are likely to be related in some way to questions of blood. That daughter of yours, who has von Willebrand disease: Will she get the right clotting products so that she can give birth to a healthy child and stay healthy herself? The brother who has leukemia: Will they find a suitable bone marrow donor? The sister who is working for Médecins Sans Frontières in Kenya: Will she have enough anti-retroviral drugs for the people who come to her AIDS clinic? These matters weigh on us. I can’t think of another bodily substance that penetrates our hearts and minds so profoundly.

In this book, I will approach blood from five different angles — all of which fascinate me personally and fuel my own obsessions. I will touch from time to time on the physical properties of blood, and on its intersections with medicine, both ancient and modern. Beyond how blood functions in the body, I am interested in how it weighs on the human mind, and how it influences our perception of who we are, to whom we belong, and how we experience our own humanity.

In chapter one, I will explore how our own notions of blood have evolved over thousands of years, share an overview about its nature and functions, address some of the different ways that blood defines men and women, and ponder how our own blood betrays us.

Chapter two will investigate how blood reflects our deepest notions of truth, honesty, and morality. When blood spills, we demand — in literature and in reality — that it exert a downstream effect. There should be consequences, which satisfy us morally. You can’t just go spilling blood without cause or effect. Changing the nature or composition of our blood, as well as how we give and receive it, sometimes raises not a single eyebrow, and at other times it incites trenchant judgement. Our response to alterations of blood points to some of our most enduring values, so chapter two will ponder some of the more provocative aspects of changing our blood in medicine and in sport.

A meditation on blood and belonging will form the essence of chapter three. What does our blood tell us about what we are supposed to do, to whom we belong, and the rights that we enjoy or are denied? How do we use blood to differentiate between groups of human beings, and what does that tell us about ourselves?

In chapter four, I will explore the idea that the exercise of power, control, and public spectacle depends on bloodshed. Where you find some people dominating others — to make a revolution stick, or to quash one, or to vilify enemies, or to demonize an entire minority group — you will have no need of hound dogs to find a trail of blood.

The final chapter will delve into how blood offers up our deepest secrets and revelations. Who did we used to be, before we tried to fool the world and acquire an entirely new personality and public identity? Why and how have people slid from one entrenched identity to another? What truths, including the inconvenient ones that can indict us in a court of law or in the court of family judgement, lie in our blood? To whom are we most distantly related?

Blood reveals us and protects us. It’s a curse, and it can be a sign. In Exodus, the blood of the lamb protects the Israelites from the avenging Angel of Death sent to kill the first-born sons of all Egyptians, who are responsible for the enslavement of the Jews. By smearing lamb’s blood on doorposts, the Hebrews signify their innocence and their homes are passed over.

Blood can also be a gift. At the Last Supper, Jesus tells his disciples that their wine is his blood and instructs them to drink it in memory of him — a practice and a belief that are still part of the Catholic Mass (the Eucharist, for Anglicans; the Holy Communion, for other Protestants). In religious lore, saints have shown stigmata — bleeding hands that mimicked Christ’s wounds from being nailed to the cross.

Blood is not just a symbol in religion. It’s a symbol in literature. In storytelling, it is integral to the very way we speak and express ourselves. Iambic pentameter, used in much poetry and in Shakespeare’s plays, is said to best capture the rhythm of human speech. Its emphasis — an unstressed syllable followed by a stressed one, da-DUM, da-DUM, da-DUM, da-DUM, da-DUM — lodges in the memory and seems familiar on the tongue and to the ear. Perhaps that’s because it is also the sound of the human heart. It is the sound of blood coursing through our bodies.

And this is where we find ourselves, when we behold great art. Right in the core of our bodies, deep in the midst of our arteries.

When I was a child, I had the fortune to have a mother, Donna Hill, who read poetry to me at bedtime. She was a kickass civil rights activist who shook her white friends and family to the core and turned her own life upside down when she fell in love with a black graduate student in Washington, D.C., and moved with him to Canada. However, at the age of three, when it was time for bed, I neither knew nor cared about those things. What I cared about was that a gentle, loving soul named “Mom” would summon all of her enthusiasm and pitch it into her nightly poetry readings. My favourite of all was her rendering of the poem “Disobedience,” by A. A. Milne, which begins like this:


James James

Morrison Morrison

Weatherby George Dupree

Took great

Care of his Mother,

Though he was only three.



There, beating alongside our pulse, are the playful, absurd, seductive sounds of the early twentieth-century British writer best known for creating Winnie-the-Pooh. Milne entered our imaginations first and foremost through our ears, by mimicking the sounds of our heart. When you read Milne’s poetry aloud, it feels as if you are swimming in your own bloodstream.

It is not just poetry that climbs into your body. In jazz and rock ‘n’ roll, the driving bass beat holds the music together. The bass beat gets you dancing. You want to slide into bed with it. Forget the lyrics. The bass is where you feel the music. Deep down, in your bone marrow and in the pulsing of your blood.

OUR NOTIONS OF BLOOD have evolved over thousands of years, and our understanding of its nature and functions has shaped our ideas of ourselves. Blood acts as a mirror, reflecting the march of life, of ages and civilizations. It speaks of our beliefs and prejudices, of our potential and our limitations as flawed beings. And like all things biological, chemical, and physical — the mystery of nature — it is governed by its own set of rules and regulations. Indeed, the ways that we identify and interpret the biology of blood affect our self-concept, individually and collectively.

Blood has some four thousand components. A drop of blood the size of a pinhead is teeming with quantities of cells that seem unfathomable: 250 million red blood cells, 16 million platelets, and 375,000 white blood cells. If you can imagine blood in a test tube, separated by means of a centrifuge into its key parts, you will notice three distinct substances, each with its own colour and function. Let me quickly mention them, from top to bottom in their separated forms in our imaginary test tube.

Plasma comes on top, as it is lighter than the other key blood ingredients. Made up of about 92 percent water (water accounts for about 50 percent of our blood), it is a yellowish, straw-coloured alkaline fluid. In it, you find many dissolved solids such as glucose (or sugar); proteins such as albumin, which controls the flow of water in and out of the bloodstream; hormones such as eryth-ropoietin; and insulin, salts, lipids, and waste products such as bicarbonate ions, amino acids, and blood cells. I liken plasma to a river, offering a delivery system for the ingredients in blood, as well as carrying products that help regulate bleeding and clotting.

It is possible to donate and receive plasma separately from other blood products. When blood is withdrawn from the body, the red blood cells, white blood cells, and platelets are separated and returned to the body of the donor, minus the plasma. Some of its key medical uses are to help people cope with bleeding or clotting disorders, recover from burns, deal with immune deficiencies, and survive complications resulting from bone marrow or organ transplants. Plasma can be stored for longer than regular blood products, and it can be frozen or dried for easy transportation. One additional advantage to plasma is that the donor’s body can replace plasma much faster than whole blood.

In the tube of blood whose parts have been spun and separated in a centrifuge, the middle of the three layers contains the white blood cells and platelets. White blood cells are pale in colour. They are also known as leukocytes or white corpuscles. They come in different varieties. The primary roles of the white blood cells are to remove waste from the blood and to fight against infection. The language used to describe white blood cells is strangely military. They are said to surround and devour bacteria. They engulf, digest, and destroy invading micro-organisms. One type of white blood cells — accounting for about one-third of a healthy person’s white blood cell count — is known as lymphocytes. These include helper cells, suppressor cells, and natural killer cells. The killer cells are labelled “natural” after their function, which is not to attack invading organisms but to destroy the body’s own cells that are cancerous or carrying viruses.

The white blood cells are commonly likened in our language to soldiers going to war on behalf of the nations that are our bodies, identifying, targeting, and destroying foreign invaders. The war and battle metaphors we employ — influenced by the writings of Louis Pasteur in the 1800s and reinforced by U.S. president Richard Nixon, who in 1971 signed the National Cancer Act and declared a “war on cancer” — offer one way to contemplate human biology. They certainly provide us with a method to imagine the body’s efforts to deal with disease and infection. At the same time, they are at risk of leaving us with the impression that people who succumb to illness simply did not try hard enough, and that people who overcome the same illnesses are stronger, more courageous, or have more valour. It is a striking way to refer to our own bodily processes, but there you have it.

Platelets are, with white blood cells, part of the thin middle layer separating the plasma from the red blood cells. Platelets are fragments of blood cells called megakaryocytes, which reside in the bone marrow. (All blood cell lines, including platelets and red and white cells, originate in the bone marrow.) Platelets live for a short time — only a week or so. The human body produces about one hundred trillion new platelets every day. Their function is to aid in recovery from injury. If something pierces a blood vessel, platelets stick to the damaged lining and clump together. This process aids in coagulation — a blood-thickening process that stops the body from bleeding. The clotting process begins within seconds of an injury. Standing on guard and ready to self-correct, your blood organizes itself to prevent a hemorrhage. Otherwise, copious amounts of blood could drain out of you. A simple puncture of the body, left unattended, could be fatal. You would be like a bicycle inner tube when the tire rolls over a nail, with no patching gear within reach. But your body has its own patching kit. It knows how to clot. A clot can be fatal in the wrong place and for the wrong reason: say, if it is travelling toward your lungs or brain. Then it is known as an embolism. But you want the clotting function to work perfectly and immediately when you nick yourself with a kitchen knife. To me, the platelet is the nurse or doctor in your veins, ever ready to sew you up when you have been shot.

The bottom part of the imaginary tube of blood consists of red blood cells, also known as red corpuscles or erythrocytes. Round in shape and slightly concave on each side, they are the most numerous cells in the blood. Some five billion of them exist in one millilitre of blood. I think of the red blood cell as the cell of love. In contrast to the soldiering white blood cell, and the platelet with its emergency room services, the red blood cell is your bedmate. It is all about giving. The red blood cell lives for only 120 days, but what an ardent lover it is! You should salute your white blood cells and thank your platelets, but the red blood cell deserves your love. It kisses your cells with the gift of oxygen, and it is a non-stop kisser. Your body produces millions of red blood cells every second.

In humans, the blood is red thanks to iron and hemoglobin, an oxygen-carrying protein in the red blood cells. In its appearance, blood stands alone and virtually unmistakable. How often are you wrong when you think you see blood? Thanks to the presence of iron, which is also responsible for the rusty-red beaches of Prince Edward Island, blood is bright red. No other bodily fluid or tissue resembles it. I don’t often see the colour of arterial blood in nature. The closest I have seen to blood-red is a sunlit field of poppies. The sight of flowering poppies arrests me, every time. I have to stop and stare at it. I take in a breath, and never fail to think that the field before my eyes is beautiful. Silent under the skies, teased by the wind, it resembles a vast blanket of undulating blood.

But even the colour of blood varies, slightly, and has led many people to wonder if it is blue when not exposed to oxygen. Blood is never blue in human beings, but given the way that light can strike fair-coloured skin, it can sometimes appear that way from outside the body. Indeed, the term blueblood, which means a person of noble ancestry, derives from the idea that the venous blood may seem to have a blue tint through the light skin of a person freed from the burden of having to work in the sun. Indeed, polo — a game of the very rich — is sometimes described as a blue-blooded sport. The “colour” of our blood is just one example of how we have uniquely attached meaning and metaphor to blood as a way of differentiating ourselves from others, in this particular instance as a marker of class superiority. Just as quickly as blood can elevate your status, it can denigrate you. A “bloody fool” is an idiot — perhaps dirty, and possibly blood-spattered. The “bloodthirsty masses” are the last thing from genteel. On the contrary, they have empty bellies and, lacking food, insist on violence.

Much as some people have found it convenient and reassuring to imagine that their blood is so special that it acquires a different colour, blood in any human body is bright red when freshly oxygenated and travelling via the arteries to deliver oxygen to the body’s tissues. But it is a darker red in the veins, when it is on its way back to the heart for another infusion of oxygen.

When I think of hemoglobin, I imagine millions of miniature versions of Sisyphus. As a punishment for deceitfulness, Sisyphus, a king in Greek mythology, is sentenced to the interminable task of hauling a boulder up a hill, only for it to roll down again so that he has to push it right back up. Unlike Sisyphus, hemoglobin isn’t always struggling against gravity. For hemoglobin, the struggle is the laps that it must run around the body — laps that accelerate as the body works harder. The endless task of hemoglobin is to bind itself to oxygen and haul the oxygen to tissues throughout the body.

It takes blood about a minute to circulate through the resting body. When you get to work — chopping logs, hauling laundry, chasing toddlers, or trying to win a dragon boat race — you oblige your blood to work harder. As your arms and legs speed up, your blood is like a stagehand, supplying props at a furious pace as the play unfolds.

The best endurance athletes — especially in the ultimate cardiovascular tests, such as running 42.2 kilometres or racing a bike for three weeks through both the Alps and the Pyrenees — are the ones who transfer oxygen most effectively from their red blood cells to cells in their muscles. After refuelling in the lungs and being pumped back out by the heart, hemoglobin, in its oxygen-rich state, is called oxyhemoglobin. But once it unloads the oxygen at its destination points, it becomes hemoglobin again and scrambles through the veins back toward the lungs for another hit of oxygen, only to recommence its endless trucking route. Pity the hemoglobin of an elite runner in the London Marathon, or of a cyclist in the Tour de France. All work and no glory. No wonder Lance Armstrong and a legion of other cyclists opted for blood doping, withdrawing and later re-transfusing their own blood to deliver oxygen more effectively to their overworked muscles.

An average adult has about five litres of blood, representing about 7 percent of their body weight. Blood, like just a few other body parts, such as hair, fingernails, and toenails, is always replenishing itself. Dying and growing back. And like hair and nails, blood will regenerate if you lose it intentionally or accidentally. The bone marrow constantly produces red blood cells, white blood cells, and platelets. And the body can replace donated plasma within hours. But beware: not too many body parts work this way. Lose ’em once, and — like an arm or a leg — they’re gone forever. But you can afford to lose up to about 40 percent of your blood and still survive, if you don’t lose it too quickly.

There are various types of blood. One common grouping is A, B, AB, and O. And then you can be Rhesus (Rh)-positive or Rh-negative. You have a certain blood type, and that blood type matters. Most blood types cannot be mixed with other blood types. If they are, the person receiving mismatched blood could die.

It is humbling to contemplate all that blood does. In addition to lugging oxygen to all bodily tissues, blood delivers nutrients such as amino acids, fatty acids, and glucose. It carries away waste such as carbon dioxide and lactic acid, detects and attacks foreign invaders, coagulates to stop bleeding, regulates body temperature, transports hormones, detects tissue damage, and is responsible for hydraulic functions — an oddly formal term for the task of blood during sexual activity. I imagine blood as a happy workaholic, humming away and in a state of constant calisthenics as it nourishes us, lifts us into arousal, does battle with invaders, and replenishes itself.

Blood, like human identity, is ever shifting. Just when it has acquired a certain personality or chemical balance, it gets thrown into turmoil and must regain equilibrium. It can manage stress, but only so much. I imagine blood as the planet earth, and all of the bodily reactions to disturbances — be they sugar or alcohol — as gravitational forces, pulling everything back to the ground. You’re in trouble when your gravitational forces don’t work, or when you’ve overdone it so much that your body just can’t cope. That, by my way of thinking, is like shooting a rocket through space with no way of bringing it back down to earth.

Travelling like an indefatigable river along its intertwined circulatory systems, passing through the heart and lungs and feeding the rest of the body, blood keeps us alive and has forever held us in its debt. To it we owe our daily health. To it we pay ransom — insulin injections, chemotherapy treatments, bone marrow transplants, the use of clotting factors — when order turns to disorder in our arteries and veins. And from it we build a frame to envisage our own humanity. We let it run from our veins as a gift to others in failing health. And if we believe in a superior being, we give it up as an offering so that we may go on living.

WHAT WE NOW KNOW about blood seems all the more astounding when we think about where we have come from. For some two thousand years, philosophers and physicians imagined blood as one of the fundamental characteristics of our body and soul. We linked it to the spring, the air, and the liver.

Thanks to the theories of figures such as Hippocrates, in 460 BCE, and Galen, in about 200 CE, we came to believe that sickness arose as a result of disequilibrium between four key parts (or humours) of the body: blood, yellow bile, black bile, and phlegm. Hippocrates inspired the Hippocratic oath and is often referred to as the father of modern medicine. Claudius Galen proved the presence of blood in the arteries, and argued that arteries and veins are distinct and that the liver has a key role in blood production. “The liver is the source of the veins and the principal instrument of sanguification,” Galen wrote in On the Usefulness of the Parts of the Body.

Galen argued that the preponderance of one particular humour went so far as to determine a person’s basic personality type. One might be sanguine, choleric, bilious, or melancholic — words and concepts that continue to resonate with us today. Blood, for example, was said to quicken the spirit, and the adjective “sanguine” derives from the old French word sanguin and from the Latin sanguineus (meaning “of blood”). It refers to a person who is courageous, loving, and optimistic, especially in difficult situations. The Oxford English Dictionary offers the following definition of “sanguine” in the context of medieval physiology: “Belonging to that one of the four ‘complexions’ which was supposed to be characterized by the predominance of the blood over the other three humours, and indicated by a ruddy countenance and a courageous, hopeful, and amorous disposition.”

But too much of any humour would create a dangerous disequilibrium in both temperament and health — the elusive “mind-body” balance we still search and long for today. Traditional Islamic medicine and the Ayurveda medicine of ancient India suggest food and diet as one means to correct imbalances of the humours.

Another was the technique of bloodletting, or phlebotomy. In retrospect, it is sobering to imagine how many thousands of patients have died from bloodletting or its complications. I, for one, hate having my blood played with or withdrawn and feel grateful in the extreme for Louis Pasteur and Robert Koch, both nineteenth-century scientists who demonstrated that inflammation results from infection, thus obviating any need for bloodletting.

Bloodletting is still practised in a few ways. We donate blood, have it withdrawn for laboratory tests, and use it to treat problems such as polycythaemia (an abnormally high concentration of hemoglobin in the blood) and hemochromatosis (a hereditary disorder in which excess iron is absorbed through the gut and deposited in tissues).

For thousands of years, physicians have used leeches as a bloodletting device. They, like some other animals, such as mosquitoes, lampreys, and vampire bats, have figured out that sucking other animals’ blood is an effective shortcut to a rich, nutritious meal. I wonder who, in medical cultures in ancient Egypt, Greece, and India, came up with the bright idea of ushering leeches onto human skin for the purposes of bloodletting. Someone must have stepped back and muttered, “But there must be a use for this worm that annoys me so.”

Leeches still have a role in modern medicine, particularly in reconstructive or plastic surgery. They dilate the blood vessels and prevent the blood from clotting, and are especially useful after surgery in promoting the flow of venous blood. They have proved useful in the reattachment of body parts such as fingers, hands, toes, ears, noses, and nipples. Because veins have thin walls, they can be hard to stitch together in surgery. Until the body figures out how to do so again, leeches secrete an enzyme that helps move the blood into the thin and sometimes damaged veins of reattached body parts. They are energetic little devils. A leech can suck more than three times its body weight in blood.

It may be troublesome to imagine a leech — which is basically a bloodsucking worm — attaching itself to your body. But other forms of traditional phlebotomy jump out as being far more invasive, and potentially lethal. I would take a leech over a human bloodletter, any day! Clearly, others feel the same way. Eric M. Meslin, associate dean for bioethics at the Indiana University School of Medicine, told me that while he was visiting the Spice Bazaar in Istanbul in April 2013, he came across a vendor who conducted a brisk business selling leeches. Identified on his shopfront as “Prof Dr. Suluk,” the man sold leeches for purposes such as migraines, cellulite, low back pain, eczema, and hemorrhoids.

In 400 BCE, the Greek historian Herodotus recommended cupping (the use of a partial vacuum to draw blood) as a means to promote appetite, digestion, and menstrual flow, and to resolve problems such as headaches and fainting. If blood is removed from behind the ears, he said, it brings about a natural repose. Other spots from which blood has traditionally been let include the knees and elbows. Bloodletting was certainly not limited to one cultural, religious, or geographic group. In addition to the Greeks and the Romans, bloodletting was carried out in Islamic cultures (for example, the Arab queen Zenobia killed King Jothima Al Abrash in this manner). Hindus practised it too.

Bloodletting also entered into ancient Jewish traditions. As Fred Rosner wrote in 1986 in an article for the Bulletin of the New York Academy of Medicine, in the third to the fifth centuries CE, the Sages of the Babylonian Talmud held that a learned man should not live in a town that had no bloodletter. Bloodletting was recommended for headaches and plethora (an excess of blood).

The medieval scholar and rabbi Maimonides wrote about the benefits and hazards of bloodletting, but not all Jewish writers believed in the practice. The Old Testament contains, in Leviticus, a prohibition against cutting into the skin. Maimonides said that before bloodletting, a patient should recite a supplication to God for healing, and that after treatment concluded that patient should say, “Blessed art Thou, Healer of the Living.”

Over the years, many famous people have died of bloodletting. Charles II, king of England, Scotland, and Ireland from 1660 to 1685, should have been inspired by his own family history to pay close attention to the safeguarding of his own blood. After all, his own father, Charles I, was beheaded in 1649 on the charge of treason. Some of the king’s followers dipped their handkerchiefs in his blood. Oliver Cromwell, the revolutionary leader, permitted the king’s head to be sewn back onto his body so that his family could mourn properly after the execution. Nonetheless, some thirty-six years later, his son Charles II found himself ill at Whitehall Palace in London. Known as “the merry king” for his philandering, Charles II took to his bed one night with a sore foot. The next day, a barber shaved his head and the bloodletting began. In addition to enduring purging, mustard plasters, red-hot irons, and enemas of rock salt and syrup, Charles II had 700 millilitres of blood withdrawn from his arms. He suffered a seizure and died.

Napoleon survived a bloodletting and is known to have described medicine as “the science of murderers.” Mozart is thought to have died of shock from severe bloodletting, and George Washington lost his life a day after more than 2.3 litres of blood were taken from him, purportedly to help him cope with a cold and hoarseness.

It would be easy to mock bloodletting as pseudo-medicine that hurt or killed thousands of people over thousands of years, and whose widespread use has come to a halt only in the past century or so. But that would be an easy target. It is not hard to imagine the peals of laughter and squeals of disbelief that people might share in one hundred years when they analyze today’s medical practices. They will surely shake their heads and say, “What were they thinking?” We will always be in a state of evolution with regard to the perceptions about how our bodies work and how they can be cured of illness and disease.

To me, the interesting thing about bloodletting is how thoroughly it was interwoven with our belief systems, and how long it endured. For two millennia, we coasted with the unassailable idea that a healthy body and a healthy mind should not be burdened by too much blood. In our minds, we removed its impurities to improve our physicality, along with our moods and emotions, by letting our blood run. And ever since, we have been obsessed with the idea of balancing our minds and bodies and improving the composition of our blood. For thousands of years, to spill our own blood in the name of medicine, we used every manner of knife, quill, tooth, lancet, and scalpel. We could have filled rivers and lakes with all the blood we have voluntarily spilled. We did so because of our belief systems. We let our blood run because we had imaginations.

We are always looking for ways to distinguish ourselves from other animals. Let me add one more point of comparison. Can you think of any other animal that cuts itself, or others, to satisfy the cravings of its soul? Other animals will attack if they need food, or run to avoid being eaten, but generally they have the good sense to leave their own blood alone.

THE SEVENTEENTH-CENTURY British anatomist William Harvey — physician to King Charles I — refuted thousands of years of medical thinking when he proved that blood circulates in the body and is pumped by the heart. He dissected live animals to establish his theory. It seems barbaric today, but Harvey had no other means at his disposal to advance his theories. As Thomas Wright notes in his book Circulation: William Harvey’s Revolutionary Idea, in the early seventeenth century, “Men could no more see blood coursing around their arteries and veins, going to and from the heart, than they could perceive that the earth was spinning round.”

In 1628, Harvey confronted and shocked his doubters at the University of Altdorf in Nuremberg. Dressed in a white gown and his head covered with a white bonnet, the diminutive physician instructed porters to affix a live dog to a dissection table, immobilizing it and tying its jaws shut to prevent barking. He plunged a knife into the animal’s thorax, exposed its heart, and indicated the rising and falling of the organ. When the dog’s heart was in contraction, Harvey severed an artery. The blood spewed forth, showering the closest spectators, several feet away. Thus we finally learned the basics of blood circulation. Understanding this concept opened up the long and painful path toward blood transfusions.

In the mid-1600s, doctors in France and England competed madly for the honour of carrying out the first blood transfusions. Dogs were transfused with the blood of other dogs, and eventually humans were transfused with the blood of calves and lambs. While some of these procedures did not lead to fatalities (possibly because little or no animal blood actually managed to enter the human bloodstream) and were deemed a success, others did result in death.

One of the earliest documented transfusion attempts involved a French physician named Jean-Baptiste Denis, who grabbed a man named Antoine Mauroy off the streets of Paris in 1667 and attempted to calm his agitated mind by forcefully transfusing the blood of a calf into his veins. The physician believed that the mildness and freshness of the gentle animal would, by entering the patient’s bloodstream, affect his personality. We now know that a human being is likely to have a severe or fatal reaction to the blood of any animal, because the human body rejects the foreign substance. Mauroy died after a few attempts. His wife brought a complaint to the authorities. Denis and his colleagues countered that the patient’s wife had poisoned her husband. A French court eventually exonerated the doctor and charged the victim’s wife with murder. She disappeared from the records, and it is likely that she was executed.

The French court finally decreed that no further transfusions were to be carried out without the consent of the French Faculty of Medicine. Shortly thereafter, both France and England banned human transfusions outright.

James Blundell, the nineteenth-century English obstetrician, carried out the first successful human-to-human blood transfusions. In 1818, he used a syringe to extract 100 millilitres of blood from a husband and transfuse it into his wife, to treat postpartum hemorrhage. She survived, and Blundell went on to carry out another ten transfusions between 1825 and 1830, five of which proved beneficial.
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