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INTRODUCTION

And some things that should not have been forgotten, were lost. History became legend and legend became myth.

—GALADRIEL, THE FELLOWSHIP OF THE RING

The Egyptian war chariots were fast approaching. With no weapons, few rations, and the scorching desert sun beating down upon them, the situation was looking dire for the fleeing Hebrews. Then things went from bad to worse as they found themselves at the edge of the Red Sea. Capture seemed inevitable. The chariots drew closer; all seemed lost; then it happened. Moses lifted up his staff and called upon God to aid the people in their time of need—and help them God did. The waters parted, the Hebrews ran to safety, and the Egyptians were drowned by the crashing waves as they tried to follow.1

Told over and over through the generations and depicted in countless works of art, the parting of the Red Sea in Exodus is one of the most gripping supernatural moments in Western mythology. It is also an event that, like the ten plagues, archaeologists, historians, and Bible scholars have relentlessly dissected as they have sought to determine if fragments of fact are nestled among the fiction. Might such a story contain descriptions of natural events like earthquakes, floods, or storms that our ancestors witnessed but could not understand? Yes, but we need not only look to our most ancient myths to find bits of recorded history.

Several years after accidentally being exposed to a high dose of radiation while working at a nuclear power plant, engineer Norton McCoy fathers a son named Hank. As the boy grows, he develops inhumanly long limbs, incredible strength, and apelike hands and feet. Due to his unusual body, he comes to excel at numerous sports at school but quickly meets with discrimination from other students on account of his being different. Hank soon discovers that he carries mutant DNA on account of his father’s radiation exposure, and while he is not alone, he is a minority in a world filled with people who both hate and fear him.2 He soon changes his name to a more appropriate alias, Beast, and ultimately joins the X-Men to fight for mutant rights.

There is little doubt about what realities the X-Men comics were recording when they were first written in 1963. The Civil Rights Act was only months away from being signed into law by President Lyndon Johnson. The issue of discrimination was on everyone’s mind, and the persecution of mutants as a metaphor for this issue was ideal. Yet not just racial tensions were captured by this modern mythology. Science was recorded too.

Mutants were initially called the “children of the atom” for a good reason. The Cuban Missile Crisis, which is depicted in the movie X-Men: First Class, took place just a year before the comics were written. Anxiety about the effects of radiation on human biology was at an all-time high and was preserved in the X-Men comic series. The Hulk is much the same, appearing in 1962 and described as the result of gamma radiation dramatically altering Bruce Banner’s body. Spider-Man, also created in 1962, similarly gains his powers after being bitten by an irradiated spider.3

It may seem jarring to throw comic-book superpowers into the same bin as the magical events of Exodus. From an early age most of us are taught to see magical acts performed by gods as somehow different from magical acts performed by mortals. But are they really all that different? Whether we call it divine intervention, a miracle, the supernatural, sorcery, or mutation, all of these things share a core similarity. They present the impossible as real while simultaneously recording information about what people were experiencing at the time these stories were created.

FANTASY FOSSILIZED

We have an insatiable appetite for comprehending the world around us. When we see things that we do not understand, our brains immediately get to work trying to make sense of them. These can be minor matters, such as noticing that you sleep less well at the time of the full moon than you do when it is a crescent. They can also be monumental, such as a nonbreathing and pulseless patient suddenly coming back to life after five minutes of effectively lying dead on the surgery table.

Fascinated and baffled, we find ourselves wondering. Is it really the full moon that is making me sleep so poorly,I or is it something that I’m doing at that time that is causing me so much trouble? Was there enough glucose and oxygen stored in that patient’s capillaries to keep the brain from suffering permanent damage during those five minutes? Was the person in some sort of deep hibernation and not actually dead? When none of these explanations seem acceptable, we turn to the supernatural. The moon casts a spell upon us. An angel stepped in and guided the departing spirit back to the living world.

One of the most dramatic, and tragic, examples of this phenomenon comes from the world’s recent struggle with Ebola. Patient Zero, the first person during the 2013–2014 epidemic to catch the disease, was a little boy named Emile living in the rural village of Meliandou, Guinea. He quickly developed a high fever with vomiting and bloody stools and died. A few days later, his sister caught the disease and passed away as well. Shortly thereafter, Emile’s pregnant mother fell ill and started bleeding heavily. Late in the night she suffered a miscarriage and died. Three women from the village came to clean up the mother’s blood, and they too perished. Only Emile’s father survived. Regional medical clinics were baffled. Locals were terrified. In the wake of all the fear and uncertainty, the people of the village—including the ill—came together to perform rituals that they believed would protect them against the black magic of the curse that had struck their community. These magical rituals were a terrible mistake. Multiple new cases followed the ceremony, and the disease spread like wildfire from there.4

The situation for our ancestors was much the same. While many of us today look at the fiercest of thunderstorms and explain the chaos as the result of pressure systems and temperature changes, our ancestors were not equipped with such information. They looked at the lightning bolts, deafening thunder, and devastating hail and came to the only conclusion that they reasonably could: Thor, Baal, or Zeus was angry. Similarly, when our ancestors found the bones of fish and the shells of clams stuck in the rocks of mountains thousands of feet above sea level, it would have been reasonable for them to speculate that there had once been a great flood. Yet it would be wrong to always portray people who lived long ago as the clueless ones. Things have sometimes worked in reverse, with our ancestors understanding the world in a remarkable way that has been lost, or very nearly lost, to the ravages of time.

Legend tells of the Vikings possessing an artifact called the sunstone, which allowed them to successfully navigate the Atlantic Ocean centuries before the invention of the magnetic compass. For decades, historians dismissed the sunstone as mere fantasy, but evidence is now emerging from the fields of physics, mineralogy, and archaeology that this object actually existed.5 Similarly, stories in The Odyssey portray the Greeks as aware of plants with powerful medicinal properties. They considered them to be magical herbs and often connected them to fantastic stories of the gods. For centuries such tales were disregarded as nothing more than fictions, but recently a number of scientists and historians have started to think that the Greeks were onto something.6

As these examples and the many others in this book suggest, magic can function a bit like a fossil. Just as we can look at the bones of animals that lived long ago and use the evidence to deduce what the past was like, we can look at the magic of our ancestors to hypothesize about what they may have dreamed of and what they might have seen in the world around them. In a sense, Galadriel’s words were accurate: history can become legend and legend can become myth.7 Nevertheless, it would be wrong to suggest that all magic arises from our struggle to comprehend the complexities of the surrounding world. Sometimes we just imagine amazing things and then try to make them real.

PRACTICAL MAGIC

Guided by beliefs and dreams, we have a natural tendency to try to make magical things happen. I didn’t try parting any bodies of water as a child, but on a fair few boring afternoons in elementary school, as a Star Wars junkie, I tried to use the Force to move a pencil on my desk just a few inches closer. . . . It never worked. On a more somber note, I vividly remember sitting at my grandmother’s grave shortly after her death and desperately wishing I could speak with her one last time. Of course, I am hardly alone.

Every year at Halloween hundreds of people gather at Harry Houdini’s former house expecting him to one day find a way to escape death. Hundreds of thousands carry around “lucky” rabbit’s feet,II countless millions pray for God to intervene in their lives, and newspapers around the globe still print astrology sections that many take seriously. None of these behaviors are new.

Long ago, people put requests for the gods on lead tablets and tossed these messages into sacred pools, put wax dolls resembling real people into sexually explicit positions to create feelings of lust in targeted individuals, or, my personal favorite, put nails through the hearts of chickens stuffed with hairs from the heads of enemies and left these abominations on doorsteps to cast curses.8 Sounds about as divorced from science as you could possibly imagine, and in many cases this stuff was utter nonsense . . . but not always.

Healing rituals in ancient temples involved some techniques that we now know yield health benefits; drinking out of holy grails crafted from specific rocks found in the caves where saints lived may truly have granted a longer life under certain circumstances; and the search for the stone of ever-lasting life, known as the philosopher’s stone, led to major findings in what would eventually become chemistry.9

To this day, illusions drawn by artists such as Maurits Cornelis (M. C.) Escher and stage performances by modern magicians are helping to guide neuroscientists as they figure out how the human brain makes sense of the complicated world that we live in.10 So while much magic tiptoes its way into the world of science, a lot of science pushes—or, dare I say it, bulldozes—its way into the world of magic.

Seeing in the dark was once an ability that only cats and sorcerers could wield; now anyone with the right set of goggles can manage it. Reading minds was once the territory of oracles and Charles Xavier, but technology is on the verge of granting us the ability to detect what completely paralyzed patients who have lost motor control of their mouths are thinking. In days long gone, the idea of flying on a carpet or broom was strictly the stuff of fantasy. Now we have individuals, such as Yves Rossy of Switzerland, who dart through the skies via jet-propelled devices similar to the flight system used by Tony Stark in Iron Man.

Such developments are not limited merely to the world of engineering. While love potions were once only found in Shakespearean plays and the workshops of witches, we now have a veritable cornucopia of pharmaceuticals that can do everything from messing with sexual arousal to making two people more likely to become friends during an initial encounter. On a more frightening level, while it was once the remit of the Viking god Odin to possess the minds of his followers on the field of battle and transform them into the raging berserker warriors of legend, we are now starting to understand which compounds these men were consuming and have the potential to use them to create biochemically altered soldiers who feel neither pain nor fear. Many ethical issues arise here for sure, but all of these magical transitions into reality raise a much larger question about the nature of magic itself.

Does knowing how something magical works make it into something other than magic? I had no idea when I set out to write this book. I had a long love of all things magical found in our mythology, but as a paleontologist by training and a science journalist by profession, I also had a passion for understanding the realities underlying complex systems. After spending two years poring over the myths, beliefs, and rituals of our ancestors, I was still unsure. The question itself proved cloaked in illusion. If I considered just one or two isolated examples, it seemed deceptively simple to answer. However, the more I pondered the matter, the harder it became to grapple with.

Long ago, when faced with perplexing questions, our ancestors trekked for hundreds of miles to gain wisdom from the great oracle at Delphi. When the FASTEN SEAT BELTS sign illuminated on my flight from London to Las Vegas, I realized that I was on a similar pilgrimage. To truly understand how knowing shaped magic, I needed the help of a magician.

Onstage, Teller may be the silent half of the magic and comedy duo Penn & Teller, but he is hardly silent behind the scenes. He has a sharp philosophical mind, and while he speaks quietly compared to his towering companion, his every word is valuable.

As I asked him about the relationship between knowing and magic, he quoted his magician friend Mike Close as saying, “Magic is the gift of a stone in your shoe. You leave with something that you can’t quite figure out and just can’t stop thinking about.” That seemed to fit perfectly with what I knew of modern stage magicians. Keeping audiences guessing was pivotal to their profession. However, just moments later, Teller added, “To any enlightened dweller of our century, knowing increases wonder. I don’t just think this, I know it. If you believe, you oversimplify in the way a child might initially believe there is no complex evolution of life. That simplification in no way increases your sense of wonder. If, however, you know how life came to be on our planet, the wonder is immense!”

His answers were a riddle worthy of the oracle herself. If magic depended upon a viewer’s not knowing how the magic happened, and if knowing was directly tied to a sense of wonder, was Teller saying that being duped by a trick was not as wondrous as knowing how the trick was done? That couldn’t be right. Could it?

What the answer is, or whether there even is one, will, I hope, become clear as we embark on this exploration of the ways in which magic through the ages has been wielded, crept into our stories, guided our research, and in many cases come to be much more than myth.



I. Just in case you were wondering, it is the full moon and not that shot of espresso you had before dinner. Well, the shot wouldn’t help, but the moon does seem to mess with our sleep patterns. More on that later, though.

II. Incidentally, the ever-vigilant gaze of the rabbit was thought to provide protection against the “evil eye.” However, rabbit eyeballs don’t do too well after a few days on the end of a key chain. In contrast, fluffy feet hold up for years and have the added benefit of retaining cheap pink dyes rather nicely.
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HEALING

Prayers, Sacred Pools, Regeneration, and Holy Eyeliner

The healing power of the Grail is the only thing that can save your father now. It’s time to ask yourself what you believe.

—WALTER DONOVAN, INDIANA JONES AND THE LAST CRUSADE

Entering our bodies, viruses and bacteria multiply rapidly. Our immune systems often take action fast enough to thwart their spread, but sometimes the pathogens get the upper hand and we fall ill. While symptoms vary, they are universally unpleasant. Gastrointestinal infections leave us heaving in the bathroom. Upper-respiratory bugs cause sore throats, blocked-up noses, plugged ears, and hacking coughs. Influenza leaves us sapped of energy, feverish, and racked with pain. Yet we have it rather easy.

Today we have effective tools at our disposal ranging from Tylenol and aspirin to antibiotics and antivirals that allow us to fight back against pathogens. True, bacteria that are resistant to our antibiotics are evolving, and our antivirals are still limited in their effectiveness; but we are far better off now than we were sixty years ago.

Shortly after getting back from the South Pacific at the end of World War II, my grandfather contracted polio. Talk about rotten luck. He’d survived two years of bombs and bullets only to be taken down by a virus just as the vaccine started being distributed. Fortunately, his doctors were able to keep him alive with an iron lung as the paralysis took temporary hold of his respiratory system, but what a horror to know that the virus was spreading with no way to fight it. A couple thousand years ago our ancestors had it even worse.

Centuries ago, humanity not only had few treatments for diseases but also had little idea why people became ill in the first place. Every bout of sickness was scary. While the very young and very old were the most at risk, being in the prime of life did not come with the sense of invulnerability that it does today. With everything from smallpox to tuberculosis running rampant, anyone could die at any time.

The sheer randomness of it all drove frightened people to seek explanations, and this search led to an exploration of the supernatural. We know that ancient populations made sacrifices and prayed to the gods when they sought healing. As unscientific as these actions might seem, they did have a sort of logic.

Seizures baffled our ancestors for centuries. If a patient was seen to be imitating a goat during a seizure by grinding his or her teeth or having convulsions on the right side, it was deemed that Zeus’s mother, Rhea, was responsible for the affliction, and attention was given to the goddess to help alleviate her wrath.I If a patient passed feces that were thin, like those made by a bird, prayers were made to Apollo, the god of the sun and the skies, where birds fly high.1 A foaming mouth or frantic kicking of the feet indicated that Ares, the god of war, was behind the seizure. Delirium? No problem. It had to be a spell cast by Hecate, the goddess of sorcery.2 The list went on and on.

It is easy to sit back and smile in amusement at the behaviors of our ancestors, but ask yourself, were the Greeks really behaving all that differently from many people today? When I was doing rounds in the emergency room as a trainee emergency medic back in 1998, I heard more than a fair few people say, “I’ll be praying for you,” as their loved ones were wheeled off to the operating room. According to the New Testament, Christ brought sight to the blind, gave movement to those suffering from paralysis, and even cured patients suffering from the disfiguring bacterial disease leprosy.3

Jesus was hardly alone. Dozens of deities in human form and prophets from the Christian, Jewish, Islamic, Hindu, and Buddhist faiths are said to have performed similar deeds. Could there actually be something behind all of this mythology? Can belief or faith have any measurable effects on human health?

THINKING YOURSELF WELL

The link between mind and health is an academic minefield that many researchers, fearing ostracism, have dared not tread. Yet much is worth studying in this murky territory. Best known is the placebo effect, in which the mere belief by a patient that he or she is being treated leads to improvements in health, even if the treatment is nothing more than an injection of saline solution or a tablet of sugar. In the past decade, however, researchers have also studied the relationship between positive emotions and the body.

One study, conducted in 2006, showed that experiencing warm and upbeat emotions resulted in patients experiencing fewer colds.4 Another study, conducted in 2007, discovered that such positive feelings were connected to reduced systemwide inflammation.5 A 2012 paper even provided evidence that frequent happiness correlated with reduced cardiovascular disease.6 The message seemed clear. But were these studies really finding that being happy led to improved health? It seemed prudent to speak with an expert. So I soon found myself sitting in an office at the University of North Carolina, Chapel Hill.

“We were curious if these were just correlations,” explained psychologist Barbara Fredrickson, an expert on positive emotions. “Nobody has been sure whether people who were naturally inclined to be happy tended to experience fewer colds, less inflammation, and less heart disease, or if the actual process of being made happy had this effect.” Keen to explore this, she ran an experiment and found that individuals randomly assigned to generate positive emotions reported experiencing fewer headaches and less chest pain, congestion, and overall weakness.

This was interesting, but it didn’t explain why being happy could affect health. “We needed an experiment that accurately measured the ways in which positive emotions were actually altering how the human body functioned,” explained Dr. Fredrickson. With this in mind, she designed a new experiment that concentrated attention on the vagus nerve.

The vagus nerve starts in the brain and runs, via multiple branches, to numerous vital organs.7 One of these organs is the heart. Among the vagus nerve’s many jobs is to send signals that tell the heart to slow down when no danger is in the surrounding area. Generally, the vagus nerve is considered to be healthy if the heart rate subtly increases while one breathes in and subtly decreases while one breathes out.8 The difference between these two is called the vagal tone. High vagal tones are associated with overall good health and few cardiovascular complications, while low values are linked to inflamed tissues and heart attacks.9

Interestingly, those with a high vagal tone were known to be better at keeping their negative feelings from getting overblown than those with a low vagal tone.10 High vagal tone also seemed to be connected to the presence of more positive emotions overall. Armed with all of this information, the researchers measured the vagal tones of sixty-five participants at the beginning of the nine-week experiment and then divided them into two groups at random. Half were taught a meditation technique known to create feelings of goodwill both toward others and oneself and asked to meditate daily.11 All participants went to a website every evening to rate, on a five-point scale, whether, and how strongly, during the day they felt nine positive emotions, such as hope, joy, and love, and eleven negative ones, including anger, boredom, and disgust.12 At the end of the experiment, all had their vagal tone measured once more.

While the team was unsurprised to see that positive emotions increased among those participants who meditated, they were surprised that the participants’ vagal tone went up too.13 In contrast, emotions and vagal tone remained unchanged in the group that did not meditate.14 These findings, published in the journal Psychological Science, hinted that something about the feelings of hope, love, and joy was having a physical impact on health.

The findings provided more questions than answers. Beyond vagal tone, what was happening to the study participants at the biochemical and molecular levels? Did all positive emotions have the same biological effects, or were some more powerful than others? Eager to explore these questions more closely, Dr. Fredrickson designed an experiment in collaboration with a team of genomicists led by Steven Cole at the University of California, Los Angeles.

The experiment took aim at the two types of happiness: eudaimonic happiness, which stems from doing virtuous things, such as feeding the hungry, helping the elderly, donating to charity, and just generally being a good person, and hedonic happiness, which is the happiness that one gets from spending a weekend in Las Vegas. Dr. Fredrickson and Dr. Cole wondered if these forms of happiness functioned differently at the biological level.

The researchers asked eighty-four healthy volunteers a series of questions like “How often did you feel satisfied in the past week?” and “How often did you feel that your life had a sense of direction or meaning to it?”II All participants provided the researchers with twenty-milliliter blood samples, which were analyzed for gene expression.15 The results were astonishing.

Dr. Fredrickson and Dr. Cole reported in 2013 in the Proceedings of the National Academy of Sciences that, biologically, the two forms of happiness could not be more different.16 Participants who scored high on eudaimonic happiness and low on hedonic happiness showed 10 percent greater expression of the genes associated with the production of interferons, proteins that support communication during immune system responses, and a 30 percent greater expression of the genes associated with the production of proteins that defend against pathogens.17 In contrast, participants who scored high on hedonic happiness and low on eudaimonic happiness showed 20 percent greater expression of inflammation-causing genes in their blood samples and 20 percent less expression of genes associated with the production of proteins that defend against pathogens.18 To put it more simply, the happiness that arises from being a noble soul brings improved immune system response and better protection against pathogens, while happiness associated with selfish pleasures brings less protection against pathogens and greater inflammation.III

In fairness, the experiment looked at the gene activity of people who were rather extreme, i.e., very eudaimonic and not very hedonic, or the other way around. For most people, who regularly experience both forms of happiness, it is likely the two effects cancel one another out. It is also theoretically possible that causation runs in the opposite direction, and that people with particular patterns of gene expression are healthier, take a longer-term view of life, and are thus living more noble and charitable lives. Dr. Fredrickson’s research with vagal tone and gene expression in association with happiness was replicated twice in 2015, but more work is still needed to tease such complex questions apart.19 Nevertheless, it looks increasingly likely that the link between the mind and physical health is more important than we ever realized.

After conducting his many miraculous healings, Jesus Christ often said, “Your faith has healed you.”20 Whether these healing events actually happened is not for me to say. I wasn’t there and am neither a historian nor a theologian. However, I wondered whether there could be a kernel of truth here. Fascinated and unsure, I gave Dr. Fredrickson a call.

“Might there be something real to these biblical stories? Could the act of praying to a god or engaging in some sort of sacred act have actual physiological effects?” I asked.

Dr. Fredrickson sighed quietly on the other end of the line. I could almost hear her mind pondering. She knew my science writing in the Economist well. We’d collaborated on a couple of stories over the years, and she knew I wasn’t going to twist her words into something outlandish. I was bringing up a delicate topic and knew she was choosing her words carefully.

“Taking your last bit of life, directing it toward something socially important, making a pilgrimage, pinning your fate to this fabric of gods and people that was so much larger than yourself . . .” She paused and took a breath. “There wouldn’t have been any instant healing, like what you read about in the myths, but you would expect some real immunological effects from all this deeply meaningful stuff.”

She explained that this relationship between emotion and health is actually encouraging. While our ancestors believed the gods held their lives in their hands, the reverse is the case. “There’s this idea that emotions just rain down on us, but that’s not really true. While some people are genetically predisposed to be negative, they still have the power to make themselves happy and gain health benefits; it just takes them more effort to get there.”

Did our ancestors, while they made their sacrifices and prayed with all their hearts, have any sense that the positive emotions associated with noble, community-directed behaviors played a part in boosting their immune systems? We can’t know that for certain. But the fact that gods, temples, pilgrimages, faith, and laying-on-of-hands rituals have been tightly connected to healing for centuries leads me to suspect that our ancestors were aware of far more than we realize.

PROTECTIVE PIGMENTS

Magical healing was not strictly limited to gaining the attention of the gods through prayer. It sometimes involved other practices, such as applying eye shadow in just the right way.

In Egypt, green and black makeup was extensively applied around the eyes by followers of Horus, the god of the sky and kings. We know from ancient records that this makeup was often a sign of devotion. Horus had the head of a falcon, and most falcons have dark stripes near and around their eyes.21 The faithful of Horus were emulating their god’s appearance by painting their faces in a similar way.22 Moreover, this activity was not limited to just the priests of the god. A number of archaeological finds depict commoners who also had their eyes painted with dark green and black.23 None of this was surprising when it was discovered during the past century. People have a long history of using costumes and makeup that help them to become better connected with their deities. What was a surprise to archaeologists were the descriptions of the magical effects the Egyptians believed application of this makeup granted them.24

Horus was mortal enemies with Set, the god of storms and war, and according to mythology, in several battles Set wounded Horus in the eye.25 This partial blinding of the sky god put the world at risk of falling into eternal darkness. But other gods always came and poured magical substances into Horus’s eye to help repair it.26 The eye of Horus became a symbol of healing, and so too did the makeup that his followers wore.27 The only problem with this belief was the chemistry behind it. When jars of the makeup found in Egyptian tombs were analyzed, lead turned up.

Lead is toxic, and the eye shadow was made up of lead chlorides such as laurionite, Pb(OH)Cl, and phosgenite, Pb2Cl2CO3. For decades, modern scholars assumed that the followers of Horus were unknowingly poisoning themselves.28 Then, in 2010, a team led by chemists Christian Amatore at the National Center for Scientific Research in France and Philippe Walter at the Louvre revealed that there was more to the makeup than anyone could have imagined.

Striking similarities exist between the lead ion Pb2+, which would readily be shed by laurionite and phosgenite, and the calcium ion Ca2+, which plays a key role in kicking two major parts of the immune system into gear.29 Pb2+ and Ca2+ have identical charges, identical coordination numbers with water molecules, and similar atomic radii.30 Moreover, because most lead compounds found in nature do not dissolve and have little ability to release Pb2+ ions into the body, the researchers hypothesized that cells along the thin tissues of the eye might mistake the ions shed by laurionite and phosgenite for Ca2+ and respond accordingly.31 Keen to find out, they ran an experiment.

The researchers exposed skin cells called keratinocytes, which they cultured in the lab, to solutions containing tiny levels of Pb2+,IV the same ions that would be found in lead makeup. The cells responded by promptly increasing their production of nitric oxide, a compound that summons phagocytes—immune cells that engulf invading bacteria and destroy them—by a whopping 240 percent.32 Crucially, Dr. Amatore did not see the low levels of lead change the behavior of the keratinocytes in any other ways.

The finding, which the researchers published in the journal Analytical Chemistry in January of 2010, suggested that the Horus makeup was indeed granting a form of protection.33 By exposing the keratinocytes surrounding their eyes to low levels of lead ions daily, Dr. Amatore and his colleagues argued that the Egyptians were creating a standing army of phagocytes in that part of their body. Would this have had any real effect on health that the Egyptians would have noticed? I wasn’t so sure, so I arranged to discuss the matter over a drink with Harvard Medical School immunologist Denise Faustman.

“I’ll tell you, Matt, when you passed this paper along, I initially thought, no way. I couldn’t see how anyone could prove that this makeup was worn, let alone that it had any immunological effects, but it’s convincing. There is no question that a two hundred and forty percent increase in nitric oxide production is huge. That would summon lots of cells to fight bacteria,” explained Dr. Faustman. Her feedback was reassuring, but the critical question that remained on my mind was whether having an army of immune cells around the eyes would have mattered.

“It would prevent all sorts of eye diseases, especially if these people were washing their faces in nasty water contaminated with animal waste from the Nile all the time. A lot of these diseases can make you go blind if they don’t get treated, so preventing them with a topical aseptic like this would have probably mattered quite a lot. Frankly, nonspecific antibiotics like this are very hard for bugs to adapt to; there may be real value in studying this stuff more closely for modern use,” explained Dr. Faustman.

Dr. Amatore concurs on this point too. “The antibiotics that we use today cannot kill all bacteria, especially once bacterial populations have radically expanded. After dividing a lot, bacteria create a lot of genetic diversity that allows for antibiotic resistance to arise, which makes the population much harder to kill off. In this respect, the way the makeup prevents bacteria from settling in the eye in the first place is more effective than many of our present antibiotic strategies.”

It all left me wondering, did the Egyptians wear this eye makeup for centuries solely for fashion and religious reasons, or did people notice the protective power of the eye shadow and come to the conclusion that putting it on drew blessings from Horus that kept their eyes healthy?

SACRED SPRINGS

Drawing the attention of gods was only part of most ancient healing practices. Sufferers also pilgrimaged to holy places. At many of these sites, practitioners undertook what we call incubation therapy, whereby they would fall asleep and be visited in their dreams by the divine being who was thought to be connected to the place. Some believed the supernatural entities sent healing information in dreams that patients could use to help themselves get better, while others believed the entities themselves took direct action to heal worthy individuals. For the devout, sleeping in holy places and being told they were being watched by gods might have triggered some of the positive emotions that do activate the immune system. But some methods used in these sacred places likely had other healing effects as well.

During the height of the Roman Empire people came from across Europe to visit the hot springs at the English city of Bath. Many sought the healing powers of the goddess Minerva, to whom the site was sacred. While Minerva—or Athena, as she was known to the Greeks—is popularly known today as the goddess of wisdom and battle tactics, healing was also once part of her divine portfolio. So sick people flocked to her favored grounds to be granted help.

To this day, millions of people still seek healing from flowing springs at sites such as Lourdes, on the French side of the Pyrenees, where the Virgin Mary is said to have appeared numerous times during the late 1800s. I unwittingly became one of these pilgrims in 2001, during a tough fourteen-day trek through the mountains there. The weather had been foul, and a quarter of our group was suffering from a gastrointestinal disease from improperly treated water. Many were going hungry too, since poor planning had led us to run out of food. To make matters worse, a mix of extreme heat, glacier crossings, and torrential downpours had left a number of us with horrendous blisters.

I was in a sorry state at the time, but I vividly recall two things upon reaching Lourdes. First, a nice lady on the street was selling gelato as we walked into town. Second, locals claimed a spring near our campsite was holy. I had no idea then about the legends associated with the Virgin Mary, but I did offer up my own little prayer as I soaked my destroyed feet. I don’t know if I was blessed with any supernatural healing, but it sure felt nice. Our ancestors, however, went much further than just dipping their feet in sacred water.

The healing practices at Bath involved drinking the water and using the hot pools, cold plunges, saunas, and steam chambers. Curious about these activities, I went to Bath with my eager and inquisitive art-historian mother, who was visiting us from the States.

Like many Americans working in London, I’d heard lots about Bath but had never bothered doing something so touristy as to visit. Mom’s trip and research for this book proved a good reason to make the journey. With a veritable labyrinth of rooms and passages, the structure at Bath must have been seriously impressive when it functioned as a temple. While the historic facility is no longer open for use, water from the spring at the site can still be imbibed at a few select locations.

“Huh . . . it tastes like water,” commented my mother in disappointment. I had to agree. After touring the ruins I was expecting to taste something unique. While many people have argued that the water carries minerals that are good for the health, chemical analysis of it in recent decades has debunked this suggestion. The water, while rich in calcium and sulfate, has nothing particularly medicinal about it.34

Eager to interact with the waters as our ancestors did, I booked us the full Roman experience. We had massages that used historical techniques, used a hot room that was filled with hay and smelled like a musty barn, and bathed in pools filled with water from the local springs. I was surprised to discover that the pools were more lukewarm than hot. They were also filled with romantically inclined teens who seemed most interested in plunging their tongues down one another’s throats. It was all rather surreal,V and it made me wonder, did our ancestors really believe there was something to all of these activities? The ancient-Greek doctor Hippocrates, who eschewed most of the ideas that the gods caused illnesses and granted health, certainly thought so.

Hippocrates believed that the body was composed of four elements known as humors: black bile, white bile, blood, and phlegm. When the humors were balanced, the body functioned properly; but when one humor grew too great or diminished too much, balance was lost and illness followed.35 To Hippocrates, getting the humors back into balance was crucial to improving the health of the ill, and a key way of doing this was to manage the environment of the patient. By exposing the ill to various mixes of hot, cold, wet, and dry, he felt that the balance of the humors could be adjusted and health restored. Later doctors, such as Galen, Asclepiades, and Celsus, largely agreed with these ideas, but started to take things further by prescribing specific spa treatments for different diseases.36 By AD 100, many spa therapies were used to treat a variety of disorders, including paralysis, joint pains, digestive problems, fatigue, skin conditions, and fevers.37

Some real medicine lay behind these techniques. For example, we now know that exposing tissue injuries, such as sprains, to cold reduces inflammation and decreases recovery time. Cold baths can be useful in controlling high fevers. Inhaling hot vapors helps congested sinuses and many respiratory problems. Sitting in hot and humid rooms is also known to help reduce joint and muscle pains. However, some animal-based research suggests that the benefits of heat, or, more specifically, the drawbacks associated with not being warm enough, go much further.

It should not come as a shock to anyone that experimentation on rodents is important to researchers trying to find ways to defeat cancer. The methods are simple enough. Scientists either inject tumor cells into rodents or use rodents that have been genetically engineered to develop cancer and then give the animals experimental drugs to see if they help fight off the disease.38

Drugs often appear useful in rodents but then prove ineffective in people.39 This lengthy testing can be both costly and demoralizing. A better understanding of the differences between rodents and people would help, and this has led to some interesting experiments exploring temperature preferences and their effects on the immune system.

Mice in the wildVI thrive at 86° Fahrenheit (30° Celsius). Because their small bodies shed heat quickly, warmth helps them avoid seeking out food as often in a predator-infested, or mousetrap-ridden, environment. Yet mice in laboratories are usually kept in environments that are somewhere between 68° and 79°F (20° and 26°C). This way lab technicians can clean the cages less frequently, as the mice drink and pee less often when it is cooler.40

Mice are perfectly capable of maintaining their body temperature in these environments. But researchers reporting in 2013 in Proceedings of the National Academy of Sciences discovered adverse effects.41 A team led by immunologist Elizabeth Repasky at Roswell Park Cancer Institute in New York kept mice in enclosures at either 71.6°–73.4° or 86°–87.8°F (22.0°–23.0° or 30.0°–31.0°C). After giving the animals two weeks to get used to the enclosures, the mice were injected with tumor cells from various cancer types and closely monitored.42

In the mice in the cool enclosures, the tumors grew at their normal, rapid pace; but in the mice kept in the warmer enclosures the tumors grew 50 percent slower.43 Curious about whether the immune systems in the two groups of animals were functioning differently, Dr. Repasky looked at immune cells in blood samples collected from the mice. She found that cytotoxic T lymphocytes, cells that are particularly adept at finding and destroying cancer cells, were present in much higher numbers in the mice from the warmer enclosures than they were in the mice housed in the cooler enclosures.44
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