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PROLOGUE

The start of a new era

There is currently a huge buzz around, in many people’s opinion, the next big thing in medicine and well-being; the link between gut bacteria and the brain. It seems that gut bacteria don’t just play a role in regulating our immune system, but they are also a deciding factor in many issues relating to our mental health. Even if research is still in its infancy, the rapidly expanding output of studies show important links between everything from stress, anxiety, depression, Alzheimer’s, Parkinson’s, autism, ADHD, and so on, and an imbalance in gut flora. Not the best news for those who have spent time and energy on self-help books, medicine, psychologists, and other forms of therapy when a simple fecal transplant (a fancy term for stool transfer) would have sufficed.

It seems strange, but also rather amusing, that modern people, who are capable of landing on the moon and splitting the atom, have not researched gut bacteria until now, especially when this busy ecosystem has existed literally right beneath our eyes in our gut—or maybe that’s why!

Did you know that there are 39 trillion living microorganisms in your gut? Thirty-nine trillion! I had to double-check the number of zeros: 39,000,000,000,000—that’s more than the number of stars in our galaxy. Imagine a huge, sprawling kingdom populated by bacterial strains and other exotic inhabitants such as archaea, protozoa, fungi, and viruses. Together they create a fascinating ecosystem where they play, get along, and sometimes bicker in our furry intestines. I don’t exactly envy the existence of the bacteria farther down in the splashy intestinal tubes; it’s dark, damp, sour, short-lived, and brutal. So it’s no surprise that for a long time our unicellular inhabitants were considered unimportant with only the most basic tasks to complete, such as producing sulfuric gases and feces. The discovery of “gut flora” and its importance to our brain has greatly revised our previous understanding of how disease occurs, and this opens up new possibilities for us to influence our mental health.

In order to equip you with this new knowledge about gut flora’s effect on your brain, I have pored over more than four hundred scientific articles (even more than what I had studied for my own PhD). Even more articles were published while I wrote this book, which was challenging, but it also showed how fresh, vibrant, and ever-changing this field of research is. Since I’m not a medical doctor and my own research hasn’t focused on gut bacteria and the brain (rather complex medical systems), I asked several fact-checkers to quality assure this text to inspire confidence in my readers. As I wrote, more thoughts and questions arose, and some have been formatted into little boxes I’ve called “Soki Choi reflects,” that are scattered throughout the book.

In this book I will reveal how the gut, gut bacteria, and the brain communicate. I’ll also present groundbreaking new research on the relationships between gut bacteria and our most common diagnoses relating to mental health and the brain. First and foremost, I will show you the effect that fiber and bacteria can have on the brain and why this might be the case. In addition to general tips I provide on which foods will strengthen your brain, we will also dive into the magical world of kimchi and kombucha. Both kimchi and kombucha are full of healthy fiber and bacteria and consistently top the charts for the world’s healthiest foods. Both are also from my second home country, Korea. Did you know that the people who are thought to live the longest reside in South Korea (where locals eat kimchi every day)? Last but not least, I will give you some of my best recipes for kimchi and kombucha—all to kick-start your brain.

Welcome to the amazing world of bacteria; the adventure starts here . . .
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CHAPTER 1

The microbiotic revolution



The brilliance of evolution

Bacteria can be found everywhere. They live in the deepest seas, the hottest springs, the coldest icy landscapes, and even up in the clouds, where they act as seeds to rain and snow. The live in the mouth, nose, belly button, lungs, breast tissue, genitals, semen, saliva, and of course our gut. Bacteria have and will always be part of our evolutionary history. To understand how essential bacteria are for the survival of humankind, we need to remind ourselves of how life began. So let us raise our eyes to the heavens and rewind to the birth of our universe.

The rise of bacteria

It can be hard to imagine, but 13.7 billion years ago there was nothing; just total silence, emptiness, and stillness. In one ferocious moment—the big bang—all material, energy, space, and time was created from this empty void. From this gigantic primal explosion our new universe sprung to life and expanded at an enormous rate—even faster than the speed of light. Planet Earth may appear large and unique to us humans, but our blue planet is just a tiny speck of dust in an infinite universe.

In relation to the age of the universe, our home planet is very young. Earth was “only” created 4.5 billion years ago, but even this figure is such a huge amount of time to get to grips with. Let us therefore compress the life span of earth into a year. Imagine that it’s Monday, January 1. Your home planet—Earth—doesn’t yet have a solid surface. By February an atmosphere is created, which cools and solidifies the earth’s surface to a hard crust, then the oceans are created. March is when it all happens: the first signs of life appear in the form of single-celled organisms. During April and May the heat becomes unbearable and it rains all the time. In September the earth is struck by an ice age, making the earth cold, and by October it warms up again. During the fall, multicellular organisms such as fungi and jellyfish appear, and by November fish are created. In December the first vertebrates crawl onto land. In the middle of December the most feared animals, the dinosaurs, dominate our world while the first flowers blossom (to my mother’s delight). However, the night of December 26, the earth is struck by an asteroid and in one fell swoop, all dinosaurs disappear from our planet. Instead mammals roam around while the earth constantly changes through weather, wind, volcanic eruptions, and earthquakes. Now we are into the last week of the year and things move fast. Mountain ranges such as the Andes, the Alps, and the Himalayas are created (to the great joy of people like me who love skiing and climbing). Midnight is getting closer, and you may be wondering when humans appeared? Less than 30 minutes before the strike of midnight on New Year’s Eve, on December 31, man is finally born and can begin his evolutionary journey on earth (a close call!).

The main point in this short evolutionary tale is to show how for the most part of earth’s existence, it was inhabited by tiny bacteria, invisible to our eyes. From March to October there were no other forms of life than our friends, the single-celled organisms. All trees, plants, birds, animals, and insects that you see in nature today are all evolutionary newbies; meanwhile, bacteria lay the foundations for you, your friends and family, and all other life-forms. In the words of an American scientist, “animals are our evolutionary icing but bacteria are the cake itself.”

The world’s most important marriage

Of all the fantastic things about the unusual history of microbes, there is one unique deciding factor that needs to be mentioned: the unification between archaea and bacteria. This is without a doubt evolution’s largest and most unlikely relationship, and I have chosen to call this event the world’s most important marriage. But first we need a quick biology lesson.

All living things can be placed into three groups: eukaryotes, archaea, and eubacteria. In biological terms, humans are eukaryotes, a category that also includes all animals, plants, fungi, and even algae. Prior to the existence of eukaryotes, all living things consisted of either eubacteria or archaea. Bacteria are known to most of us, but few have heard of archaea. Originally, researchers thought that archaea were bacteria because they look similar on the outside; however, they are completely different. Archaea, as opposed to bacteria, like the extreme things in life. They hang out in boiling volcanoes, swim around in corrosive acid, press themselves to the bottom of the deepest seas, splash around in super-salty water, or chill out in the coldest ice blocks. Put it simply, they love extreme sports! During the first 2.5 billion years on earth, archaea and bacteria lived side by side, following their own trajectories. Destiny, however, had other ideas. One day, a bacteria—let’s call it Bacterium—was so impressed by the extreme sportsman archaea that it escaped and, in some bizarre way, managed to squeeze in and merge with the archaea. It’s through this marriage that scientists believe multicellular eukaryotes came to be, the prerequisite for all life on earth. This is the story of the origin of humankind: two huge domains of unicellular lives, bacteria and archaea, that merged to create a third multicellular life, eukaryotes, to which the human race belongs.

With the principle of ”strength in numbers,” more eukaryotes started to work with each other and some lumped together to gain more genes and build more elaborate organs and systems. The process eventually led to larger and more complex life-forms being created, such as animals and humans. And while the eyes, the liver, and other organs also evolved later on during independent instances, scientists believe that the birth of the eukaryote cell was and is the most unique and important incident of all. In the context of earth’s calendar, the biggest marriage in evolutionary history occurred at the end of October.

A constantly evolving living ecosystem

The microbiota is a living ecosystem that is constantly changing. It can take care of us or poison us, depending on what we feed it. The microbiota is formed by microbes such as archaea protozoa, viruses, fungi, and, most of all, our friends, bacteria. The unicellular fungi are a lot larger than the bacteria, and their role is to clean up the gastrointestinal tract (gut) by mopping up junk and undigested food scraps. However, if you start to feed the fungi with junk such as sugar, they can turn aggressive and harm you—this is why it is very important to look after your microbiota. The collective genes of the microbiota are known as a microbiome. Mapping the microbiome is what has driven the current microbiotic revolution forward. Microbes live everywhere on and inside your body, but nearly all microbiota—99 percent—are found in the gut. And of all the microbes in the gut, 90 percent are bacteria rather than archaea, protozoa, etc. This is why the term microbiota can be used synonymously with gut flora. From now on, I will use the terms gut bacteria and gut flora instead of microbes and microbiota.

Hardworking and multitalented

Apart from the fact that bacteria created all life on earth, they also continue to be essential to our world. For example, they cleanse poisons and toxins from our body. And did you know that photosynthetic bacteria in the sea create half of the oxygen we take in with every breath, as well as bind an equal amount of carbon dioxide? Bacteria are such an essential part of our lives that we have even outsourced some of our most important bodily functions to them—they digest our food, create vitamins and minerals, protect us from disease, and strengthen our immune system. They even produce substances that affect the way we smell—including our less palatable odors. They release signals that promote growth in our bodies and influence the development of our nervous system, mood, behavior, and the list goes on. Despite the fact that bacteria are tiny and invisible to the naked eye, while lacking a brain and a nucleus (unlike us), they still beat us by a mile when it comes to being multitalented. They also have an impressive ability to adapt to extreme environments. So the next time you have an irritating infection, think about all the fantastic things bacteria do for us. Bacteria are without a doubt evolution’s geniuses.


Some examples of essential tasks we have outsourced to our gut bacteria

– They break down food we can’t eat

– They break down carbohydrates, protein, and fat

– They produce vitamins

– They strengthen our immune system

– They convert hormones

– They provide our gut with energy

– They can detoxify painkillers

– They produce acids and gases



Bacteria’s bad reputation

In light of the fact that bacteria are the origin of all life forms, they are the reason I’m writing this book and you’re reading it at this exact point in time. If this is the case, one might wonder why evolution’s virtuosos have gotten such a bad reputation!

Fear pays!

For a long time, bacteria have had a bad reputation among humans. Even in this day and age, most of us see bacteria as unwelcome disease carriers that we have to avoid at all costs. It’s not surprising if you think about it. Traumatic epidemics such as the plague killed almost half of Europe’s population during the fourteenth century, when 200 million people died. Other diseases have also left deep cultural scars in our memories. Even in modern times, the media have jumped on the bandwagon, giving us one terrifying story after another. When everyday items such as keyboards and cell phones are shown to be teeming with more “disgusting” bacteria than a lavatory seat, the media go into overdrive and happily reap the rewards of their magazines flying off the shelves. The basic message has always been that all bacteria are dirty, dangerous, and nasty carriers of disease. Unsurprisingly, some people have a phobia of bacteria. However, this one-sided view is deeply twisted, unfair, and simply wrong. The fact is that less than one hundred species of bacteria cause infectious diseases in humans, while thousands of other species are harmless and even essential for our body to function. Sadly, the media is rarely interested in giving a balanced view of reality.

It is not just the media that have given bacteria such an undeserved reputation. Their bad image might also be caused by the fact that they are invisible to the naked eye, and thus we usually only notice the negative consequences of bacteria. Who hasn’t sneezed loudly during a quiet church service, suffered an incredible earache from an abscessed ear infection that refuses to go, or had an awful stomach upset with painful cramps? Most of us only notice bacteria when they make us ill, so it is not so strange that most of us view them as the bad guys.

Without bacteria, society collapses!

Researchers have simply not had the right tools to dissect the world of bacteria—until now. It has only been recently that scientists have realized how important bacteria are to our health. The evidence is so overwhelming these days that scientists agree that bacteria’s bad reputation is completely undeserved, something this book is trying to prove. Deep-seated truths have a tendency to stick, so let’s conduct a thought experiment so you can see your bacteria in a new light: imagine what scientists believe would happen if all bacteria suddenly disappeared from the surface of the earth. Sure, it would mean that certain infections would be a mere memory, but at the same time it also means most plants and animals would die, resulting in a total breakdown of the food chain and therefore a huge reduction in our population. Without bacteria, society would collapse within a year. For too long, we have ignored and feared these very important bacteria, and it is time we start to appreciate them. If we don’t, our understanding of ourselves, our origins, and our future health will be hugely deprived.



The discovery of a new organ

For a long time, researchers viewed our intestines as long, sloppy, fleshy tubes whose job was to digest the food we ate and push undigested scraps through in the form of feces. The large intestine was seen as a fat sausage that absorbed water and salt and got rid of gas and waste, which was not very impressive from a biological perspective and, as it turned out, an incorrect assumption. With the discovery of gut flora, that is, the bacteria in our gastrointestinal tract, and its increasing amount of intelligent functions, our attitude toward it is very different today.

Researchers around the world suggest that we can no longer discuss our health without describing the central functions that bacteria have. They have even agreed that gut flora fulfill the criteria of an organ.

These days, gut flora, together with our gut, are known as our new “super organ.” Let’s take a closer look at it.

Our new super organ

Thanks to new research, a new super organ has been “discovered” in our bodies well into the twenty-first century. We have known of the existence of the gut and gut flora but have been unaware of their central role to our brain function and mental health until now. Our gut flora weighs around the same as our brain or liver, about two to four pounds. And speaking of the liver, gut flora has a metabolic rate that surpasses the liver a hundred times over. In addition, 90 percent of all serotonin, which is a neurotransmitter that affects your mood and can lead to depression if there is an imbalance, is created in the gut. As if this wasn’t enough, 80 percent of your immune system’s cells can be found in the gut. The gut is therefore the largest immunological organ in our body, and so it’s not surprising that more people are calling the gut and gut flora our new super organ. The brain and heart need to watch out—they have some serious competition!

A pioneer without modern technology

How is it possible that it’s taken humans so long—up until the twenty-first century—to discover a new organ? The answer is inadequate microscopes. It’s a bit like Christopher Columbus missing the discovery of a new continent due to bad binoculars. Legendary scientists such as Charles Darwin have been accused of only focusing on large multicellular life-forms that can be seen with the naked eye and that live on the earth’s surface. But Darwin actually did collect bacteria; however, the limitations of technology meant that he could not continue his research. The honor of discovering bacteria is actually bestowed on a Dutch man, Antonie van Leeuwenhoek. With the help of a homemade microscope, he saw bacteria in a drop of rain in the year 1674, and since then technology has developed at a huge pace.

A quick journey through the gut

Maybe you consider the gut to be a long, sloppy thing that you never see, but in reality you look into it twice a day when you brush your teeth—the mouth is actually the entrance to your gut. This is where digestion begins with the help of your jaw muscles chewing—your body’s own super blender. The masticated food passes to the long small intestine with its creases that actively and elegantly pump the food forward. The food substance then moves into the large intestine where most of the gut bacteria reside.

Feces beats the iPhone in data capacity

From the first bite at the entrance of the gut (the mouth) to the last gut stop (the rectum), it takes roughly twenty-four hours before poo lands in the toilet. A healthy metabolism means that the gut empties at least once a day, with the feces being medium-soft and not hard. It should basically be a simple and fairly odorless process to empty your gut.

Inside the mouth you will find only a hundred bacteria per milliliter of saliva. In the upper part of the small intestine there are also relatively few bacteria as stomach acid and bile, which is extremely antibacterial, kill them off before they reach the intestine. Levels of bacteria in the small intestine then gradually rise again and max out in the large intestine. The main rule is that the nearer you are to the last stop in the gut, the more gut bacteria there will be; in fact, more than half of your poo is made up of bacteria, and in a gram of poo you will find 100 billion bacteria—that’s fourteen times the human population on earth! If we were to look at the memory capacity that the genetic information in a gram of poo contains, it’s the equivalent of 100,000,000,000,000,000 bytes—which is equivalent to over 93 million gigabytes. And here I was thinking that my iPhone had a lot of memory! By the way, did you know that every time you go to the toilet to empty your bowels, you empty the large intestine of a third of all its gut bacteria? But don’t worry, the bacteria will regenerate in a day.

A closer look at gut bacteria

The macrobiotic world is magical and full of life that is working hard twenty-four hours a day to keep you happy and healthy. Bacteria are so tiny that a million of them could dance on the head of a pin. Despite having trillions of these little guys in your gut, you will never see these colorful organisms (unless you have access to an advanced microscope); most of us will only ever notice the tangible consequences of these bacteria. So to give you an idea of the trillions of bacteria in your body, it is time to take a closer look at gut flora.

As many bacteria as human cells

Bacteria truly are everywhere. A study conducted in 1972 and often quoted in the media suggests that there are 100 trillion bacteria and 10 trillion cells in an adult human body. This has resulted in the myth of 10:1, which suggests that we consist of ten times more bacteria than human cells. Many have even jokingly suggested that humans should be redefined as a bacterial colony. However, the latest figures estimate that humans have 39 trillion bacteria and 30 trillion human cells, so the ratio is more of 1:1. Regardless of the exact figure, that’s a lot of bacteria—more than the number of stars in our galaxy (around 10 trillion). Each bacterium also has several thousand genes. That means that a human carries 100 to 150 times more genes from bacteria than they do from their own mother and father. Genetically speaking, you can say, albeit facetiously, that we are made up of 99 percent bacteria and 1 percent human.

Different bacteria like different body parts

To construct the human bacterial map is a mammoth task that began in 2008 and is far from complete. However, so far it’s been found that every body part has its own special local bacterial fauna. For example, our skin is colonized by propionibacterium, corynebacterium, and staphylococcus, while the vagina mostly contains lactobacillus. Some bacteria prefer the small intestine, others prefer the large intestine. The large intestine is full of bacteroides and bifidobacterium while the small intestine is dominated by lactobacillus and streptococcus. You can also find well-known bacterial species in the strangest of places, for example when a Japanese algae bacteria was found in the naval flora of a person who had never been to Japan. Did you know that only a sixth of the bacterial types on your right hand can be found on your left one? Or that the bacteria in your armpit has more in common with someone else’s armpit than your own mouth? Different bacteria just like to inhabit different body parts.


Soki Choi reflects on ever-changing research and new definitions

The research connecting gut bacteria and the brain is evidently a new and changing field of study. Competing terms are everywhere and many people are trying to get their terms established. Shall we call it gut-brain axis, microbiota-gut-brain axis, or mind-gut connection? How do we define “psychobiotics” (see p. 90)? Should only probiotic bacteria be included or even prebiotic fiber? Discussions are firing up as a torrent of groundbreaking discoveries are being published.




Soki Choi reflects on the gut’s rise in stature from tube to brain

Isn’t it crazy that we have been carrying an organ as heavy as the brain for all these years and not known about it until now? Although we can’t be sure, scientists believe that gut flora is the last human organ to be discovered! The gut and gut flora have gone from being considered waste-producing tubes lacking intelligence to being called our second brain. That is not a bad rise in status in a very short amount of time. Congratulations!
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Four main bacterial types in the gut

There’s an infinite number of bacteria in your gut, especially in the large intestine. The gut flora is dominated by the four large bacterial phyla: Bacteroidetes, Firmicutes, Actinobacteria, and Proteobacteria. Of these, Bacteroidetes and Firmicutes are considered so important as an indicator of a healthy or sick gut that they form the basis of a popular gut flora index, the F/B ratio, which is like the BMI of gut flora. For example, overweight people have been shown to have a higher F/B ratio than slim people.

The gut flora is like a huge universe where new bacteria are constantly discovered. Currently researchers believe there are around one thousand different species in our gut with most bacteria (99 percent) belonging to around forty different species. The different species have long, elegant-sounding Latin names such as Lactobacillus acidophilus and Bacteroides uniformis. The species then divide into strains, such as Lactobacillus acidophilus LA-5. Within each strain, bacteria tend to be fairly similar; they eat the same food, have similar friends, and have similar abilities and properties. However, the reality is also not that simple. For example, E. coli is usually safe and even good for us, but the nasty variant EHEC can cause violent diarrhea and serious bleeds. Just remember that most bacteria are safe and helpful.

You have a unique microbe signature

Each person has their own unique collection of bacteria on and inside their body, a bit like a bacterial fingerprint. This means that everything you touch (keyboard, cell phone, keys) contains your unique microbe signature. In addition, this unique microbe signature explains why a person with an excess of Firmicutes (see p. 20) can easily gain more weight even if eating exactly the same thing as their identical twin, while a person with an excess of christensenella (see p. 20) can eat as much chocolate cake as they like without gaining any weight. Unfair but true!

Having different gut flora also explains why one person can handle a moldy sandwich when someone else can’t, or why acetaminophen can be more damaging to some people compared to others who may have gut bacteria that have the ability to detoxify this painkiller. Some people might also have stronger nerves than others if they have a large number of gut bacteria that produces lots of vitamin B, which is vital for our nervous system. All this makes the microbiotic world so exciting for researchers—it’s not set in stone like our genes; instead it allows you to “manipulate” your gut flora to better your health. It’s not surprising that many scientists are currently on the lookout to match specific bacteria with certain illnesses and health benefits.

In chapter 4 (p. 78), you will read more about how to strengthen your brain with the help of bacteria.

Seven common gut bacteria

Before I start explaining what your gut bacteria can do for your health—and brain—let’s look at the most common bacteria around. We have already established that bacteria are evolution’s virtuosos. Our gut flora is like an orchestra that produces harmonies, in constant contact with other organs. When everything works smoothly, the body’s instruments play in unison to create beautiful music of health and happiness. However, if the gut flora is not working as it should, the other instruments get confused and the musical arrangement that is our health suffers. Our little friends complete such advanced biochemical tasks twenty-four hours a day to keep us alive, and the only thing we have to do is give them some leftovers to eat and a place to stay in our gut.

It’s now time to get to know some of the more common gut bacteria. No one is more important or better than the other; variety is the key to a potent gut flora.

BACTEROIDETES

Bacteroidetes is the most common bacterial type in our large intestine. The rod-shaped bacteria break down carbohydrates from plants as well as protein from animals. Those who eat more meat and fat have a lot of Bacteroidetes, which means Bacteroidetes are especially common in people with a Western diet. Bacteroidetes produce water-soluble vitamins such as B2, B5, B7, and C, which help them keep everything from colds to chapped lips at bay. In addition, they help keep away plant poisons from your gut. Bacteroidetes also create enzymes that can metabolize the burger and relish you have for lunch, or whatever else you might eat, acting a bit like beer when they convert sugar to yeast. The only drawback is that they can create some uncomfortable gases along the way.

FIRMICUTES

The specialty of Firmicutes is to digest, absorb, and store fat and sugar. People who have a lot of this bacteria prefer sweet and fatty foods, which is why it appears in abundance in overweight people and those who eat a Western diet. The ability of Firmicutes to store energy in fat cells was a huge advantage for the survival of humans hundreds of thousands of years ago, but today it means we sometimes eat too much and store excess fat. Overweight people generally have more Firmicutes and less Bacteroidetes, while healthier people tend to have more Bacteroidetes and less Firmicutes. In other words, it is worth aiming for as low an F/B ratio as possible for a healthy body.

CHRISTENSENELLA

Christensenella belongs to the phylum Firmicutes, but apart from that they are complete opposites from each other. This bacterial type is bad at extracting energy from food, which means people who have a lot of christensenella are slim and struggle to gain weight. They can eat a lot of chocolate, cake, and other sweet and fatty foods without putting on the pounds. Christensenella was discovered as late as 2011 and is still much of a mystery. Scientists believe that the existence of christensenella is genetic; however, this doesn’t stop companies from selling expensive nutrients that they claim contain active christensenella.

HELICOBACTER PYLORI

Helicobacter pylori is 58,000 years old and appears in the stomachs in around half of the population. In 1982, the Australian doctor Barry Marshall discovered that most stomach ulcers were caused by this bacterial type, rather than stress or spicy food. With this discovery, Barry and his colleague were awarded the Nobel prize in 2005. Since then, stomach ulcers are treated with antibiotics. However, H. pylori is not all bad—it can also reduce indigestion and heartburn, thus reducing the risk of catarrh and cancer of the esophagus. Some scientists also believe that H. pylori can protect against asthma and allergies.

PREVOTELLA

Prevotella lives in the gut, mouth, and vagina. It was discovered by the French microbiologist André Romain Prévot in the 1920s. Prevotella breaks down the mucus that is produced by the gut. Its favorite food is vegetables with lots of fiber, which is why it is mainly found in large quantities in vegetarians. In a large study on children, scientists found no trace of prevotella in European children, but it was present in more than half the guts in African children. Prevotella produces B9 and B1, which is also known as thiamine (sulfur). Too little thiamine can lead to concentration problems, headaches, irritable moods, muscle shakes, and heart problems. The only drawback of prevotella is that is excretes unpleasant, sulfuric odors.
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There are around one thousand different species of bacteria in our gut, but most of the bacteria belong to around forty species.

BIFIDOBACTERIUM

Bifidobacterium is a common bacterial type that can be found in sour milk and yogurt, as well as breast milk. Different kinds of bifidobacterium have different properties. For example, B. animalis works against constipation, diarrhea, salmonella, eczema, and so on, while B. longum looks after our more complicated stomach problems such as ulcerative colitis and irritable bowel syndrome (IBS). A Swedish study also shows that B. lactis (together with L. acidophilus) can reduce inflammation and slow down the growth of cancer cells in the large intestine by stimulating the production of the anti-inflammatory butyric acid.

LACTOBACILLUS

Lactobacillus is a well-known group of lactic acid bacteria that can be found in copious amounts in fermented foods such as yogurt, sauerkraut, kimchi, and kombucha. In the human body, this lactic acid bacteria occur mostly in the vagina (in women of European ancestry), and a lack of it can cause candida yeast in women. Apart from protecting you against nasty bacteria and yeast, lactobacilli also plays a part in stimulating the production of immune cells that protect you against infections, prevent diarrhea, reduce bad cholesterol and weight gain, and prevent allergies and eczema.

Sky-high expectations from our gut bacteria

In order to learn about the bacteria on and in human bodies, scientists enthusiastically apply cotton buds all over our bodies to get samples. Bacteria and other germs on the skin can easily be removed from the body and studied in a lab. However, it’s not always that easy to get to know our gut bacteria,. which are fussy and particular about the environment they can thrive in. They enjoy our moist, protective gut, where they are constantly fed with digested food.

This is the reason gut bacteria do not survive outside the body. If you remove bacteria from the gut, they will simply die. So, despite the huge promise and expectations in studying gut bacteria, the process takes a lot of work. We can study specific genes if we know what we are looking for—for example, scientists can show that infants have more active genes that break down breast milk than adults and that this bacteria later disappear with age. This is a viable study to conduct with a fairly obvious hypothesis, as adults don’t need help breaking down breast milk. But at this moment, we don’t have an overarching view of all our gut bacteria genes at the same time. And yet, even though research is in its infancy, the amount of published articles around the topic is increasing rapidly. Huge research projects—such as the American Gut Project and the British Gut Project—have commenced with aspirational goals. After spending several hundred years on the periphery of science, gut bacteria are now firmly in the center.


Gut flora and your health

– The gut contains good bacteria that feed on fiber from vegetables and fruit. There are even bad bacteria that feed off stress and foods with lots of sugar and unhealthy fats.

– Having many different bacterial species is a sign of a healthy gut flora, therefore it’s good to eat a variety of foods and avoid antibiotics (as antibiotics eliminate bacteria).

– A healthy gut flora with lots of different bacterial species strengthens your immune system and protects you against a host of chronic modern diseases and mental health issues.

– People with autism, ADHD, depression, anxiety, Alzheimer’s, and Parkinson’s share the common fact that their gut flora seems to have less diversity and larger numbers of bad bacteria than healthy people do (see chapter 3).

– Fibrous and fermented foods can protect your brain against mental health disorders. Fermented food can be found in yogurt, kimchi, and kombucha among other things.



Gut bacteria, inflammation, and the immune system

Bacteria have many functions that are important to our health. Not only do they produce essential vitamins and other nutrients, they also help to convert several of our most important hormones. In recent years it’s been discovered that gut bacteria also affect the brain through our immune system. Among other things, researchers have discovered a direct entrance to the brain through the so-called lymphatic capillaries, which could be an important link between the brain and gut flora. Before we look closer at how gut bacteria impacts the brain through our immune system, it is important to have a basic understanding of how the immune system works. This chapter will provide a beginner’s guide to some of the basic aspects of the immune system, starting with an explanation of what inflammation is.

The basics of inflammation

Your immune system consists of a complex network of cells, tissue, and organs that work together to protect you from bacteria and viruses that can cause illness. When you’re infected by these foreign bodies, your body automatically creates inflammation to remove any disturbances and begin the healing of damaged tissue. Usually the infection starts the inflammation, but inflammation can also be triggered by other injuries such as physical trauma, heat, cold, and substances that induce allergies. Essentially, inflammation is the body’s reaction to an injury.

ACUTE INFLAMMATION IS GOOD

If you have a viral infection, inflammation will begin by localizing and removing the damaging substance that has caused the infection. The immune system activates and the affected cells release chemical substances that cause blood vessels in the vicinity to expand. Blood flow increases to the damaged skin or tissue, which becomes swollen, warm, and red due to the fluid that collects. Simply speaking, inflammation aids the body in looking after injuries—in other words, inflammation is good, even if the concept is usually associated with something negative. Acute inflammation also passes fairly quickly. The problem only begins when inflammation lasts too long, which can have devastating consequences for your health.

CHRONIC INFLAMMATION IS BAD

An acute inflammation that doesn’t get better by itself becomes a chronic inflammation, which means that the immune system locks down and starts to become confused and acts destructively. Chronic inflammation also appears in tissue and organs inside the body, which makes them hard to find. This means that many of us walk around with undetected low-level inflammation that is allowed to develop over several years to become more severe illnesses.

Since the word inflammation comes from the Latin word inflammare, which means “fire,” let’s use the fire department as a metaphor to better understand what happens in a chronic inflammation.

When an acute inflammation appears, the body’s loyal firefighters come along with their sirens to take care of the virus. When the virus has been dealt with, it is time for the tired firemen (the immune cells) to retire and recover so they can be ready for the next fire (inflammation). In chronic inflammation, a low-level fire continues to burn constantly, which means that the tired firemen carry on working twenty-four hours a day with no rest. An overactive fire service (the immune system) ends up so exhausted from lack of sleep that the firemen (the immune cells) start to behave In a confused way, for example by burning their own tissue or attacking friendly bacteria.

INFLAMED BRAIN

A tired and confused immune system turns “friends into enemies.” This means that cells start to damage their own tissue instead of protecting it, which is what happens in autoimmune diseases such as multiple sclerosis (MS) and rheumatism. Some cells react so destructively from chronic inflammation that they even “commit suicide.” This phenomenon is known as apoptosis and it hits our brain the hardest as the brain can’t build new nerve cells as quickly as, say, a muscle can.

Chronic inflammation can also disturb nerve impulses so that messages from the brain don’t reach other parts of the body, like the fingers. The results can be involuntary shaking or an inability to move the muscles, as happens in Parkinson’s. Inflammation in the nervous system has recently become a hot topic within research, as inflammation in the brain has been shown to be connected to depression, Alzheimer’s, and Parkinson’s. In medical terms, a brain inflammation is now known as neuroinflammation, a term worth memorizing.

IS INFLAMMATION THE ROOT OF ALL ILLNESS?

Humans react differently to chronic inflammation. Asthma, for example, is usually an effect of long-term local inflammation in the lungs, while chronic inflammation in the muscles results in loss of muscle mass. Sneaky cancer tumors, on the other hand, use the immune system to hasten their own growth. Many conditions also connect in a vicious circle—for example, research shows that in obesity and chronic inflammation, the body’s cells are in a heightened state of stress, which in turn activates chronic inflammation in the body’s blood vessels. This leads to the narrowing of the arteries and arteriosclerosis, which then increases the risk for heart disease and premature death. If we remove heritability from the picture, many scientists and doctors suspect that many, if not all, chronic illnesses originate from chronic inflammation. Some of the illnesses that have been shown to have long-term inflammation at its core are allergies, Alzheimer’s, asthma, arthritis, arteriosclerosis, cancer, Chron’s disease, diabetes, heart disease, skin disorders such as psoriasis and eczema, IBS, MS, rheumatoid arthritis, and ulcerative colitis. That’s why it’s smart to keep an eye on the level of inflammation in your body.

WATCH OUT FOR CYTOKINES

If you haven’t already heard about cytokines, it’s something you need to keep an eye on in both an inflammatory and a microbiotic context. Cytokines are a deciding factor in several processes among the immune system, gut bacteria, and the brain.

Cytokines are the immune system’s own neurotransmitters—our chemical messengers. This means that when your immune system sends signals to the brain, for example regarding an infection, it’s the cytokines that carry the message. Cytokines regulate direct inflammation, healing, and other processes. When you are ill, cytokines make you feel sick (fever, feeling tired, aches, etc.), and when you take medicine to reduce your temperature, it is the cytokines that are inhibited. Cytokines, which consist of proteins, are produced by special immune cells when needed. There are around 150 different types of cytokines, some of which promote inflammation and others of which reduce inflammation. This means that there are both good and bad cytokines.

Your immune system is in your gut

What does your immune system have to do with your gut? Well, 80 percent of the immune system’s cells are in the intestinal tract, which makes the gut the largest immunological organ in the body. Apart from allowing nutrients into the blood, the gut stops toxins and foreign bodies from making us ill. If the balance between good and bad bacteria is disturbed, the immune system reacts immediately.
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