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            Foreword

         

         Researchers believe honeybees evolved from carnivorous wasps and that pollen-feeding, called ‘pollinivory’, allowed bees to rapidly evolve and diversify. For over 100 million years, honeybees have been co-evolving with flowering plants. The honey they make from nectar-producing flowers is rich in energy and a host of phytochemicals that bees use to nourish and self-medicate.

         The waggle dance honeybees perform provides details for other bees of the location, distance, and quality of pollen sources. Aristotle observed the waggle dance and noted bees returned to the same flowers. In 1973, Austrian biologist Karl von Frisch won a Nobel Prize for translating the dance’s meaning. Young bees learn how to do these dances from experienced bees. Sadly, today there’s a threat to the dance. Widely used pesticides can harm the honeybees’ ability to learn. After exposure to toxins, the waggle dance changes. Bees make more errors.

         In response to fungal infections, honeybees immunize their hives by foraging for plant resins (phenolics and terpenes), a behavior termed ‘social immunity’. Their colony-level use of resins lessens the need for chronic elevation of an individual bee’s immune response. Bees’ needs for more diverse diets to maintain colony health is gaining increasing appreciation. Yet, despite low phytochemical diversity, 1.6 million colonies are annually put in monocultures of almond orchards in California, and that’s reducing the life expectancy of bees. Bees experience vinutritional deficits when foraging on a single pollen source, and the lack of phenolics, terpenes, and other phytochemicals is adversely affecting social immunity. Phytochemically-rich diets enhance nutrition, reduce loads of parasites and enhance detoxification of pesticides.

         Compared to honeybees, humans (Homo sapiens) have lived on Earth a very short time – roughly 300,000 years. During most of that time, our ancestors were hunters and gatherers who used animals of all sorts, including bees and honey, and hundreds of plants, for food, medicine, clothing and shelter. Only in the past 10,000 years did we transition from hunters and gatherers to pastoralists and small-scale farmers. And only during the past century did we create civilizations reliant on fossil fuels and industrial agriculture. In the process, we transformed from sunlight-driven ecological economies linked with the landscapes that nourish and sustain us to capitalist economies disconnected from nature and utterly dependent upon fossil fuels.

         Fossil-fuel based agriculture enabled the food industry to mass-produce ultra-processed foods. These ‘foods’ link artificial flavors with metabolically mediated feedback from cells and organ systems in response to energy-rich compounds such as fructose and glucose, that together obscure nutritional sameness and can destroy health. The levels of ultra-processed foods now in our diet are an unprecedented recent phenomenon, but their effects are impossible to ignore.

         According to the World Health Organization, and as this book sets out, around two billion humans are overweight or obese and 500 million are diabetic. Dementia, including its most common cause, Alzheimer’s disease, accounts for a further 100 million humans, while autism spectrum disorders are thought to affect around 140 million humans. Thus, the total number of humans expressing sugar-driven neurodegeneration is around 2.67 billion globally, or one third of the global population.

         These figures have risen markedly since the 1970s, changes viithat coincide with a shift in diets away from fat to carbohydrates. That occurred as scientists such as Ancel Keys and politicians in the US, such as George McGovern, argued dietary fat elevated levels of cholesterol and caused cardiovascular disease. That was codified in nutrition guidelines that favored carbohydrates over fats. That’s when fat became toxic and ‘fat-free’ came to dominate the shelves of grocery stores as the food industry rolled out a surfeit of ‘“foods” high in refined carbohydrates and sugar.

         During a meal, refined carbohydrates and sugar quickly break down to glucose that fuels the neurons in the brain. Though the brain is only 2% of the human body by weight, it uses 20% to 25% of the energy a person consumes. To meet their needs, neurons require a fuel high in energy, but to prevent toxic excesses or devastating deficits, their regulatory mechanisms must be highly sophisticated. Neurons can function on ketones derived from fat, but their preferred fuel is glucose. Muscles, too, can function on ketones, but for activities that require much energy, they need glucose. Thus, the brain and muscles can, during times of great need, compete for glucose.

         In Honey Sapiens, pharmacist Mike McInnes develops an integrative hypothesis for the upstream neurological cause of obesity, type 2 diabetes, Alzheimer’s disease and autism. He begins by describing the brain as an internal combustion engine. He highlights the relationship between fuel (glucose), the fuel pump (glutamine synthetase) and the fuel governor (insulin). Oxidative stress occurs when excess intake of refined carbohydrates and sugars are quickly converted to glucose, which suppresses glutamine synthetase. That deprives neurons in the brain of the energy they require to live. Insulin resistance by cells throughout the body causes the pancreas to over-secrete insulin (hyperinsulinaemia). Hyperinsulinaemia exacerbates the challenge of excess circulating glucose (hyperglycaemia) by regulating and suppressing glutamine synthetase. This creates a toxic cycle: excess glucose inhibits glutamine synthetase and viiideprives neurons of the energy they require. The hunger that accompanies hyperinsulinaemia causes overeating, and obesity that so often precedes diabetes, as the brain attempts in vain to nourish itself.

         Based on this hypothesis, Mike maintains that excessive weight and obesity are neurodegenerative diseases, characterised by diversion of glucose/energy from the brain where it is needed into the body where it is converted to fat and stored. He uses the term ‘neurodegenerative’ because overweight/obesity causes chronic energy deprivation of the human brain, loss of neurons, and brain shrinkage. Diabetes is a similar condition in which excess circulating glucose/energy can no longer be controlled by conversion to fat, and blood concentration rises to dangerous levels (hyperglycaemia). Autism, too, is a neurodegenerative disease but one that occurs due to excess sugar-induced teratogenesis (toxicity-driven malformation) during fetal development.

         Yet, Mike argues, carbohydrates played a key role in the evolution of the human brain. This may seem paradoxical, as he also argues that over-consumption of ultra-processed foods high in refined carbohydrates and sugar that quickly digest to glucose, influences obesity, type 2 diabetes, Alzheimer’s disease, autism, and the rapid decline in cognition, communication and language characteristic of the last 50 years. To explain that apparent paradox, we return to the honeybee.

         Honeybees nourish themselves with honey, which is about 40% fructose, 30% glucose and 17% water, with the remainder being other sugars, carbohydrates, vitamins and minerals. A tablespoon of honey provides about 4600 calories of energy. An ounce (28 grams) of honey would fuel a bee’s flight around the world. On this high-energy diet, a honeybee can fly up to 15 miles per hour, while their wings beat about 11,400 times per minute. A bee in flight seeking forage increases its metabolic rate 70 times, and yet its brain is protected from neurotoxicity.

         ixUnlike a modern human, a honeybee knows how to fuel its brain with sugars and at the same time protect its body from harm. How does a honeybee do that without damaging its nervous system? Bioflavonoids in pollen and honey protect bees’ brains from oxidation and inflammation. Bioflavonoids, which are much older than honeybees or flowering plants, arose some 3.5 billion years ago, a time when the first blue-green algae appeared on earth. Blue-green algae are among the earliest organisms to create energy from sunlight via photosynthesis.

         Photosynthesis and protective bioflavonoid antioxidants are biological twins that benefit plants, bees, and humans. Our hunter-gatherer ancestors knew honey protected health and improved cognition. They knew honeybees were the source of this nourishment, and they learned to harness this fuel without harming the life cycle of bees. Rock art in Spain, India, Southern Africa and Australia portrays honeybees and honey hunting late in the Paleolithic period from 40,000 to 8000 years ago. These artistic renditions depict a vitally important facet of human evolution, and many studies show the key role of honey in the diets of extant hunter-gatherers.

         Mike concludes this book with a hypothesis. Genetic analyses show the gene that expresses the salivary enzyme amylase, which digests starch to glucose in the mouth and stomach, is 600,000 years old. Thus, our ancestors were eating starchy roots and tubers early in our evolution, long before the advent of farming 10,000 years ago. This is the time in our evolutionary history when the brain expanded most rapidly. For humans, glucose is the primary fuel of the brain, and starchy foods provide glucose in abundance. This change in diet may have exerted a major evolutionary influence by providing the fuel that accelerated the growth of the brain. In addition to starchy roots and tubers, where might our ancestors have found a readily accessible, sustainable, storable and renewable source of energy that had its own regulatory properties and could catalyse the exponential xgrowth and neurodevelopment of the human brain? Mike argues that, like honeybees, our evolution too was enabled by flowering plants through the pollen that is transformed by bees into the honey that fueled the expansion of our brain.

         
             

         

         Fred Provenza bs ms phd

         Professor Emeritus, Department of Wildland Resources, Utah State University, USA
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         Mike McInnes is a pharmacist and sports nutritionist who has worked with many athletes. After selling his award-winning pharmacy business to Boots in 1997 he began researching the specifics of energy partition and selection in exercise and has continued to research the relationship between sugars and energy, especially for enhancing mental and sports performance, for over 20 years. He is the author of The Honey Diet (Hodder 2014, also translated into German) and The Hibernation Diet (2007).xii
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            Editorial note

         

         In this book you will encounter scientific names, some of which will not be new to you and some that will at first seem strange, and that are not usually discussed in the daily health discourses that occupy us. These include glial cells, oxidation, inflammation, glutamate, glutamine, glutamine synthetase, the glutamate/glutamine cycle and glutathione among many others. However, if you read this book, I can promise that these terms will become as familiar and as easy to understand as words like ‘Prozac’ and ‘serotonin reuptake inhibitors’ that were previously known only to physicians, pharmacists and health professionals, and are now as widely discussed as the latest film blockbuster or Netflix serial. To make this even easier, I have included a Glossary at the end to explain all of these and more.

         You will also encounter a lot of scientific research that I have been curating for many years, some of it recent and some of it much older. This is all listed in a standard format, organised by chapter, starting on page 185. For many references I have included an interpretative note. These represent my views as the author of this book in the context of the Honey Sapiens hypothesis – that excess sugars are leading to neurodegeneration at every stage of human life. They are not necessarily the views of the study authors, who often have not recognised the remarkable implications of their findings.

         Honey Sapiens is a book that seeks to open a discussion with the public that has, until now not been warned about the xvineurodegenerative results of excess consumption of refined sugars. I leave you, the reader, to review my arguments and the research and come to your own conclusions.

         Finally, readers may find some repetition between chapters. This is an inevitable consequence of looking at the effects of excess dietary sugars as a whole, and also with regard to four different neurodegenerative conditions. The implications of research findings often apply to more than one condition and also have general application. I consequently offer no apology for repetition but would like to emphasise it is necessary and deliberate at times.
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            Introduction

         

         Dear Reader,

         
             

         

         In this book I will show you that refined carbohydrates and sugars are shrinking the human brain and degrading human cognition. The conditions that express this cognitive apocalypse are obesity, type 2 diabetes, Alzheimer’s disease (the most common cause of dementia) and autism spectrum disorders, and I will show that all are neurodegenerative conditions involving lack of energy to the brain. The mechanism that drives these ailments is that of excess circulating glucose which oxidises and degrades an enzyme that you may have never heard of but which is an essential part of the human brain’s fuel pump; this is glutamine synthetase, the full importance of which I describe in Chapter 2. Excess circulating glucose suppresses this enzyme and thereby deprives the brain of energy, as would occur in any engine, mechanical or biological; overwhelming the engine disables the fuel pump.

         Excess sugar in the bloodstream deprives the brain of energy.

         The first condition for life is energy homeostasis, the balance between fuel income and output. The second is coupling environmental information with the energy required to navigate the environment consistent with survival. Homo sapiens is xviiithe only known animate species that is losing both these vital functions, and this is a quite recent development, correlated with the period when we altered our diet in favour of increased consumption of refined carbohydrates and sugars, over the last half century. The differing varieties of disease simply express the timing, degree and duration of the sugar assault on the provision of energy to the brain, before and after birth.

         In obesity and diabetes, we see reduced cerebral volume and cognitive impairments; in Alzheimer’s disease, reduced cerebral volume, cognitive decline and dementia. In autism spectrum disorders there are structural alterations in the brain and compromised cognition, communication and language as well as a range of other symptoms, including epilepsy and visual impairments. Everything else – each of the degenerative pathways and impaired mechanisms, the damaged enzymes, receptors and hormones, that pharmaceutical companies attempt to repair with synthetic drugs – are downstream, and therefore doomed to failure.

         The only ‘good’ sugar – Honey

         In this book I will also show that if we replace refined sugar with honey to sweeten our food and drink, we can prevent (though not treat) and ultimately reverse the catastrophic and unnecessary tragedy that is befalling human cognition. If that seems a tall order, it is not. In Chapter 9 I will show you that honey is the most extraordinary fuel ever produced. Furthermore, I will show that it is the perfect energy source for the brain, and that its neglect by the health institutions over the previous two decades, during which the science of this knowledge has grown exponentially, is both a tragedy and an intellectual crime.

         The only possible solution is the removal of refined carbohydrates and sugars from foods and drinks. We can follow a diet without these altogether or we can replace them with xixhoney. Honey is the most potent antidiabetic food known to us.1 It is also emerging as a strong candidate for being the food/fuel that gave rise to the cognitively advanced brain of Homo sapiens and fostered the cognitive leap that created our species (see page 172). Sugars are damaging fuels; honey is a fuel that protects the human brain from sugar toxicity and at the same time upregulates the expression of genes that are key for communication.

         The honeybee, unlike all other living species, has developed in honey its own fuelling system in coevolution with flowering plants over a period of 100 million years. Honey is richly endowed with an army of bioflavonoids (plant nutrients) that protect the enzyme glutamine synthetase from oxidative degeneration. If humans double the sugar load in their bloodstream, they become diabetic and are at risk of blindness, kidney loss, gangrene and compromised cognition. The honeybee carries in its circulation (known as haemolymph) not double, not 10 times, but 50 times the level of sugars carried by humans, without difficulty.2 I will show that the honeybee brain, with its advanced cognitive abilities during foraging, is the most sublime model of how to fuel an energy-expensive engine (the brain) with combustible sugars and yet protect it from toxic sugar oxidative degradation.

         Sugar and the brain

         Unless you are deliberately restricting your carb/sugar intake to force your brain and body to run on ketones (‘keto-adapted’ – see pages 27, 237), as you read this, your brain is burning a toxic fuel to do so – the sugar known as glucose. Glucose is the fuel of consciousness, thought, cognition, social communication and language. If for any reason its delivery into the brain were to be compromised, you would have difficulty knowing who you are, who you are related to and where you are, and you would thus have lost the survival knowledge that enables you to navigate xxthe world that you live in. Does that remind you of any of the conditions I am going to be focusing on?

         The first condition of life is energy homeostasis – maintaining the balance between energy supply and demand.

         Only in special circumstances, such as during starvation or fasting or when eating a very low-carb diet, does the human brain burn other types of fuel, known as ketones. I describe in Chapter 5 how it has been shown to be possible to run the body healthily on ketones (page 80), but for most people on the planet, and almost everyone in the ‘civilised’ world’, at any given moment, every one of the 100 billion cells that comprise their brain is powered by glucose.

         However, the human brain has no significant internal fuel store. This means it is reliant on a continuous supply of glucose every nanosecond of its life, and this is delivered by the bloodstream. A sudden fall in blood glucose concentration (known as hypoglycaemia) is catastrophic for the brain. If not quickly resolved, it will lead to confusion, loss of consciousness, coma and then death. If there were any doubt about the relationship between glucose and human cognition, hypoglycaemia perfectly confirms that link; if an individual with insulin-dependent diabetes misjudges the dose and injects too much insulin, which drives glucose out of the blood, a hypoglycaemic episode may lead to disaster.

         Our brains have no significant internal fuel store and must rely at all times on sufficient supplies in the bloodstream.

         This absolute reliance that most of us have on glucose xxiextends beyond the brain, which acts as the processing centre, and includes the spinal cord and the entire nervous system throughout the body – the system which carries impulses that control all the organs, tissues and glands, and transmits sensory information to muscles that coordinate our movement and locomotion. However, since we consider the brain to be the true origin of our thinking and communication, I focus almost exclusively on it in this book. This should not in any way exclude the feedback from the body to the brain; all organs, glands and tissues take part in this – for instance, the gut has a profound influence on all brain activity, including that of cognition via the vagus nerve. And all nerve cells rely on glutamine synthetase for their energy supply, not just those in the brain.

         Sugar can be dangerous

         The human brain functions as an internal combustion engine (ICE) – that is, it consumes energy, creates heat and performs work. It is hungry, very hungry, and burns fuel at a colossal rate; a neurone (nerve cell) burns around 20 times more fuel than any other cell in the human body. Indeed, the human brain is one of the highest consumers of fuel in nature.3 It burns up to 6.5 grams of glucose hourly – that is, 150 grams daily, one kilo weekly and 50 kilos annually (approximately 110 pounds or a hundredweight) of glucose. If it does not receive the fuel it needs it will rapidly cease to function. However, too much sugar can be equally disastrous.

         If you doubt that sugar is a combustible fuel, the history of sugar production is one of major explosions at sugar refineries, the most recent being at Port Wentworth in Georgia USA, in 2008, with fatal consequences. Sugar dust is highly explosive. Indeed, so useful is sugar as a combustible fuel that in Brazil, a major cane-sugar-producing country, it has been developed into one of the major fuels that drive the nation’s cars. The sugar is xxiiharvested and converted into alcohol, which translates the high-energy compound into a form that can be easily used by a normal engine with an added special device. By 2006 there were already 30,000 fuel stations that supplied automotive energy in this form, which is both highly efficient and cost effective. American auto-manufacturers are making such cars in Brazil, and the prospect of doing so in the USA, to avoid pollution, is becoming more and more attractive.

         This means that sugar is a dangerously combustible fuel and needs to be carefully regulated. The body has developed a brilliant system for balancing its benefits with its dangers, but when those mechanisms are overwhelmed by excessive consumption of sugar, as I will show, neurodegeneration follows.

         We have benefited enormously from sugar in the foods we consume, and we can credit this lovely, sweet-tasting food with powering Shakespeare’s plays, Einstein’s Theory of Relativity, Bach’s Mass in B Minor, Robert Burn’s A Man’s a Man for A’ That, Michelangelo’s David, Picasso’s Guernica, Tolstoy’s War and Peace and the development of Apollo 11, among boundless other achievements that have emanated from human cognition, communication and language. However, from its long evolutionary history, over a miniscule period of 50 years, excess consumption has become the driving force of rapid decline of these faculties, the very faculties that define our species.

         Humans have been enslaved by sugar; firstly expressed in the enslavement of African labourers who were captured and transported across the Atlantic to cut and process the sugar cane; secondly in our ongoing addiction to sugar; thirdly in the neurodegenerative conditions obesity, type 2 diabetes, Alzheimer’s disease and autism spectrum disorders; and fourthly in the corruption of the intellectual capital of the health institutions that has facilitated and resulted in these conditions. I describe these enslavements in greater detail in Chapter 2.xiii

         In summary…

         In this book I will show you, dear reader, that every time you add a spoonful of refined sugar to a cup of tea or coffee, you are digesting your brain – yes, digesting your cerebral organ and degrading your cognition. If, on the other hand, you add the same quantity of sugar in the form of honey, you are protecting your brain and enhancing your cognition. As you will discover, the choice is yours.

      

   


   
      
         
xxivImportant note

         While honey is the perfect sweetener in most cases it must NOT be given to children under 1 year old. This is because it contains bacteria which may include botulinum that a more mature gut can handle without a problem but a very young gut may have difficulties with. As it is better to keep babies and young children away from sweetened foods altogether so they do not develop a ‘sweet tooth’ with all the downstream problems discussed in this book, the exclusion of honey should not be an issue.

      

   


   
      
         
1
            Chapter 1

            Sugars – the ugly, the bad and the good

         

         The first condition of life from the tiniest bacterium to the largest animal known, the blue whale, is energy homeostasis – that is, balancing energy income with output. Animate species that achieve this have existed for hundreds of million years. Our species, Homo sapiens, has existed for around 200,000 years and, until very recently, successfully did so. That success is now under threat from the very substances that bring life – sugar and oxygen.

         Throughout this book I talk about ‘sugars’ and ‘refined carbohydrates’ but what all of these reduce down to is the simple sugars that form the building blocks of all the fibre, starches, carbohydrates and complex sugars that, along with fats and proteins, make up all living things. And when I talk about ‘circulating sugar’ or ‘sugar in the bloodstream’ it is glucose that is the issue – the simple sugar that our cells can use for energy but which, if supplied in overwhelming quantities, either in its simple form or in a more complex form that can be very quickly and easily broken down for use (e.g. in white bread or pasta), will disable the energy system that supplies our nervous system and leave our brains starving.

         How was it that this small and very simple molecule (glucose) became the fuel that gave rise to conscious life some 3.8 billion years ago? And how did it come to be used by all animate species, including humans, for vision, hearing, thought and communication?

         
2Photosynthesis: Creating the fuel of life

         Glucose is created as a result of a process known as photo-synthesis, by which plants and other green organisms convert radiant light energy from the sun into chemical energy. This energy is stored in the form of glucose, a simple 6-carbon molecule, synthesised from the gas carbon dioxide and water. Although this synthesis may seem quite simple, the process is infinitely complex, and science has not yet fully articulated the mechanisms. If and when we do so, we will be able to power civilisation directly from the sun, without the need for fossil fuels, nuclear power or other costly and environmentally toxic energy projects.

         The glucose thus created can then be used to build a huge range of more complex molecules, including ‘table sugar’ or ‘sucrose’, which consists of glucose and fructose, another simple sugar made by photosynthesis as a secondary product. These ‘mono’ (single) saccharides (sugars) and ‘di’ (two (such as sucrose)) saccharides can then come together as ‘poly’ (many) saccharides which can form the fibre that gives plants their structure and starches, that are an efficient way to store sugar/energy, for example in root vegetables. Just as these complex molecules can be built up, so can they be broken down again to their simplest forms. In living organisms enzymes, most of which are highly specific, do that. For example, amylase breaks down sucrose to fructose and glucose in our mouths and stomachs.

         But it all starts with photosynthesis, without which none of these biochemicals could exist and there would be no life.

         Understanding sugars, starches and carbohydrates

         As I’ve said, the key ‘sugar’ in this book is glucose as that is what we humans use as fuel, but so that you can understand how you might be overwhelming your body – and brain – with sugar without apparently consuming large quantities of what 3you think of as sugar I am including a very brief description of what is involved.

         Humans can digest many polysaccharides – though not insoluble fibre, which has other benefits including for our digestive health. However, we cannot absorb these polysaccharides until we have broken them down to their most basic form. Fructose (often called ‘fruit sugar’) is, perhaps surprisingly, easier to absorb than glucose; it travels across the walls of our small intestine without any energy expenditure or the need for sodium. However, fructose can be used in the human body only in the liver, where it is broken down and rebuilt into the polysaccharide, glycogen. This is a storage sugar, ready and waiting for use by the brain when blood sugar runs low. However, as we will learn, when glycogen is called out of storage (now as glucose) because the brain is in need of energy, it can only do its job with the help of the enzyme glutamine synthetase, the fundamental and essential enzyme that is the star of this book.

         Our human cells have the wonderful ability to run on two fuels – either glucose or ketones – which has made us highly adaptable to different climates and environments and sources of nutrition. If given a choice, however, their first choice is glucose. (An interesting point to note here is that cancer cells can run only on glucose, not ketones, but that is not the focus of this book.)

         Glucose travels across the intestinal wall with the help of a specific transport protein that requires dedicated energy and the presence of sodium, its co-transport partner. It then travels through the intestinal bloodstream via the liver, and on to the general bloodstream to feed all the cells in the body and brain. Excess glucose can also be stored in the liver as glycogen.

         All complex carbohydrates (polysaccharides) thus have to be broken down if we are to use them for energy. The speed with which our digestive processes can do this and thereby get the constituent simple sugars into the bloodstream, varies according to many other factors, including the type of polysaccharide, 4the presence of fibre, the presence of micronutrients (minerals, vitamins, plant chemicals etc) that can enable or inhibit digestion and absorption, and the co-presence of the other macronutrients, fats and proteins. This is all highly complex but the important issue to be aware of is that if you eat a bowl of white rice your body can turn it into glucose almost as quickly as if you had eaten the same amount of calories as table sugar. And the chances are you can eat a lot more rice than you would sugar, enough to overwhelm your brain’s vital energy pump very quickly.

         The challenge facing Homo sapiens

         The human brain is one of the highest consumers of energy in nature. It constitutes around 2% of the human body by weight, but accounts for 20–25% of all the energy consumed. For the delicate brain to process these quantities of combustible fuel, its regulatory mechanisms must be highly sophisticated, and the fuel source rich in energy-regulating principles – requirements fulfilled only by honey as I will show in Chapter 9. As I will describe in Chapter 3, overabundance of sugar has not been a feature of our evolutionary history, which may explain why we do not have an in-built regulatory system to deal with too much sugar. The levels of refined carbohydrates and sugars we are now seeing in our diet are an unprecedented and very recent phenomenon, but their effects are impossible to ignore.

         The total number of humans expressing sugar-driven neurodegeneration is around 2.67 billion globally – that is, one third of the global population.

         According to the World Health Organization (WHO), around two billion humans are overweight or obese.1 Overweight and obesity are neurodegenerative diseases, characterised as they are by diversion of glucose/energy from the brain where it is needed 5into the body where it is converted to fat and stored. I use the term ‘neurodegenerative’ because overweight/obesity causes chronic energy deprivation of the human brain, loss of neurones and brain shrinkage. As described in Chapter 6, type 2 diabetes is a similar condition in which excess circulating glucose/energy can no longer be controlled by conversion to fat, and blood concentration rises to dangerous levels (hyperglycaemia). There are an estimated 500 million humans worldwide who are diabetic. Dementia, including its most common cause, Alzheimer’s disease, accounts for a further 100 million humans, while autism spectrum disorders are thought to affect around 2% of the world’s population – that is, 140 million people. As I will explain later in this book, it too is a neurodegenerative disease but one that occurs due to sugar-induced teratogenesis (toxicity-driven malformation) during foetal development. This means the total number of humans expressing sugar-driven neurodegeneration is around 2.67 billion globally – that is, one third of the global population. These figures have risen disproportionately since the 1970s. What could be driving this very recent increase?

         Genetics versus environment

         As I describe in this book, four neurodegenerative conditions have come to affect more than one third of the human population since the 1970s, and their incidences have dramatically increased in parallel, posing the fundamental question: What is the influence or influences behind these increases?

         One of the more witless terms used by the health authorities to explain these neurodegenerative diseases is that of ‘heterogeneity’. By heterogeneity they mean that there are so many different causes that it is impossible to identify any one as a principal cause. This is a neat way to avoid referencing dietary sugars as a primary influence, even though the incidence of each of these conditions increased dramatically in parallel with increased consumption of refined carbohydrates and sugars, 6from the 1970s on.

         Of course, there are potentially many factors that may contribute to the increase in these conditions, such as genetic and epigenetic mechanisms and environmental toxins, including heavy metals, pesticides, herbicides and air pollution. However, none of these factors is universal and global. Overconsumption of refined sugars is universal and global.

         Furthermore, the timing of these influences is itself a factor in causation; exposure to any environmental hazard depends for its outcome on the timing of that event in the life cycle of any individual – the earlier the exposure, the more dramatic is the likely effect on any organism. In humans, exposure of the embryo/foetus to a drug will have a significantly more damaging outcome compared to after birth. Autism and Alzheimer’s disease share similar declines in cognition, communication and language, although each is expressed at opposite ends of the life cycle in humans.

         Genetic factors 

         Each of the conditions I address involves genetic input; indeed, it could not be otherwise. Every aspect of life and behaviour, be it physical, neurological or psychological, and including health and medical conditions, involves activation of multiple genes and gene sequences. However, any medical condition that involves many different genes must have some environmental influence that orchestrates these genes, and that was not present prior to the development of the condition. Multiple genes do not spontaneously self-organise to cause ill-health in an evolutionarily short space of time. All four conditions under the spotlight here have been associated with multiple genes, and that number grows with every new piece of research.7

         
            Figure 1: The rise in sugar consumption and the ‘sugar sickness syndromes’ 
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         Expression of those genes (that is, which ones actually manifest and make a difference) alters with every passing 8moment of every passing day, depending on where we are, what we are doing and if we are sick or well. If the sugar sickness syndromes were genetically driven, their manifestation would remain within a quite small variation over time. They have, however, increased exponentially over the past five decades. Some major environmental factor is orchestrating the expression of these genes, and epigenetic influences (environmental factors that switch genes on and off) are high on the list, in obesity,2, diabetes type 2,3 Alzheimer’s disease4 and autism.5

         Epigenetics: The paradox of time

         Time may influence health in a somewhat unexpected way, or perhaps relative time may be a more correct expression. Albert Einstein showed that time and space are interconnected, and that time is not a fixed or absolute dimension – that is, it may stretch or contract, depending on the speed of travel through space.6 The faster we travel through space, the slower the time frame within which we travel. This has been dramatically shown in a recent experiment that involved identical twins and the influence of epigenetics.

         Epigenetics is a branch of life science that involves changes to gene expression but not to underlying DNA that may influence health. For example, a person may have the gene for cystic fibrosis but it may not be expressed so they remain free of symptoms depending on environmental factors. These changes can be inherited – although the genes themselves remain unaltered, their expression is changed due to some environmental factor. Excess consumption of sugars is recognised as one such influence. There are many others. Identical twins share the same genes, but if separated at birth, the different environmental influences can result in different health and behavioural outcomes via epigenetic alterations that result in the expression of different genes.

         In 2015, astronaut Scott Kelly travelled to the International Space Station, where he spent a year. His identical twin, Mark 9Kelly, who was also a NASA astronaut, did not accompany him on that mission. This provided the space scientists with a perfect opportunity to study and compare the epigenetic effects on the same genetic profile, of space travel compared to residence on earth.

         Perhaps not surprisingly, they found that there were major differences in health between the twins, not only physiologically and psychologically, but also in gene expression. One of the interesting alterations of gene expression in Scott was that the genes involved in the expression of the enzyme telomerase were affected, and that his telomeres (part of each cell’s bundle of chromosomes) increased in length. The length of a telomere is an index of lifespan – the longer the telomere, the longer the lifespan.7 Does this mean that space travel lengthens life, via time dilation?

         Scott’s telomeres returned to normal within two days of his return to Earth making it unlikely that the influence of Earth’s gravity was involved; it seems that relativity of time was the key influence, as Einstein claimed, and that in this case the alteration of telomerase gene expression was epigenetically induced.

         Environmental factors

         There are many potential environmental factors that may be involved in the rise of obesity, type 2 diabetes, Alzheimer’s disease and autism spectrum disorders, from modern pesticides and herbicides to heavy metal and industrial toxin pollution, drugs, and so on that were not widespread before the 1970s and have become so after the post-WWII chemical revolution occurred. However, and as I have said, none of these is universal or global. The alteration in human diet, which began in the USA in the 1970s and rapidly spread around the world, and which substituted refined carbohydrates and sugars for fats in processed foods, is global and universal. It may be stated that this dramatic change in human diet has been the most significant alteration in the evolutionary history of our species. Since this was initiated 10and presided over by the leading health institutions in the world – namely, the National Institutes of Health in the United States of America and its equivalents in other countries, supported by governments and the powerful food and sugar lobbies – any attempt to raise a public discussion around the role of sugars has been ruthlessly suppressed.

         Even today, when the role of excess consumption of sugars in the spread of ill health has emerged into the public domain, and sugar taxes have been introduced in some countries, any suggestion that this may be a significant factor in the explosive growth of Alzheimer’s disease and autism spectrum disorders is avoided. If a food that is new in human diet just might negatively alter the life and health of one third of the human population, such that they are impaired physically, psychologically and cognitively, and their lifespan reduced, would it not be appropriate to devote significant scientific resources to discovering if that food is involved and reducing consumption, if it is? No such investigation has occurred and the public are left confused.

         The metabolic (energy dysregulation) diseases

         As I will repeat throughout this book, the first condition of all animate life is energy homeostasis (balance) such that energy income matches energy output. Both deficiency and excess of energy are lethal. Late-modern humans, from the 1970s on, have been faced with a food environment that increasingly consists of high-energy, low-nutrient foods. The results of this toxic combination may be viewed in every healthcare setting around the world, where patients gather in the (increasingly futile) hope that they may be offered a treatment that might relieve the many symptoms that blight their lives and the futures of their children and grandchildren. These symptoms – the symptoms and complications of metabolic diseases – make up what I call the ‘sugar-sickness syndromes’:

         
11Symptoms of sugar sickness syndrome one: Obesity


         
            High blood pressure

            Related heart disease and stroke

            Increased risk of type 2 diabetes

            Some cancers

            Digestive problems

            Sleep apnoea

            Osteoarthritis

            Increased susceptibility to infections such as Covid-19

            Fatigue

            Sensory processing problems

            Neurological problems including cognitive impairment.

         

         Symptoms of sugar-sickness syndrome two: Type 2 diabetes

         
            Cardiovascular problems, including stroke

            Excess and frequent urination

            Increased thirst

            Increased repeated hunger

            Fatigue

            Blurred vision

            Blindness

            Kidney damage leading to kidney loss

            Gangrene and limb loss

            Poor wound healing – abscesses

            Tingling in hands and feet – peripheral neuropathy

            Neurological degenerative problems, including cognitive impairments.

         

         Symptoms of sugar-sickness syndrome three: Alzheimer’s disease

         
            Memory loss and confusion

            Shortened attention span

            Problems of learning

            Numerical problems and confusion

            Problems of organised thinking

            12Problems coping with new situations

            Inability to recognise family and friends

            Inability to recognise foods, and disorganised eating

            Advanced neurological and cognitive impairments.

         

         Symptoms of sugar-sickness syndrome zero: Autism spectrum disorders 

         
            Impaired cognition, communication and language

            Poor eye contact

            Inability to empathise/lack of ‘theory of mind’

            Flapping hands and repeated gestures

            Repeating phrases and babbling

            Heightened sensitivity or sensory aversion

            Sensory processing disorders

            Obsessive interests

            Inability to change

            Reliance on routine

            Epilepsy

            Gastrointestinal disorders, including constipation and diarrhoea

            Gross-motor problems, including uncoordinated gait, and difficulties with fine motor control.

         

         You may note that among the multiple problems listed that cause so much distress to individuals and family members, neurodegeneration and cognitive impairments feature as a common denominator in all four conditions. How is it possible that our species, which developed advanced cognition, communication and language over a period of 200,000 years, the only species known to have made this gigantic evolutionary leap, could have allowed itself to decline physiologically, psychologically and cognitively in the miniscule timespan of 50 years? It is time to look at what I call the ‘four sugar enslavements of humankind’, the focus of the next chapter.
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            Chapter 2

            The sugar sickness syndromes:

How did we get here?

         

         Homo sapiens is sick – sugar-sick. And we have never been sicker, physiologically, psychologically or cognitively. What I call the ‘sugar sickness syndromes’ affect more than one third of the human population, expressed in four metabolic (energy dysregulation) diseases: obesity, type 2 diabetes, Alzheimer’s disease and autism spectrum disorders. According to the World Health Organization (WHO), obesity affects around 2 billion humans, type 2 diabetes around 500 million, dementias including Alzheimer’s disease around 50 million and autism 150 million.1 These are astonishing figures, which have grown exponentially in the half-century since the 1970s, and place an enormous burden on health services around the world. Such is the rapidity of the increased spending on healthcare in ‘advanced’ countries that other important infrastructure projects, including transport, housing, education and security, are lagging behind and consistently under-resourced.

         As we saw in Chapter 1, each of these conditions is lifestyle generated and non-communicable, and therefore avoidable. The rapidity of increase must exclude genetic causation factors as these do not vary significantly over time. Of course and as I said in the previous chapter, genetic susceptibility does play a part, as is the case in every disease, but multiple genes do not spontaneously work together to create a chronic condition in any animate species; there is no known evolutionary history for this type of degenerative ailment to occur. Studies that implicate 14genes in environmentally induced diseases are of great intellectual interest, and certainly contribute to the understanding of how environmental and genetic conditions intersect, but they do not offer improved understanding of causation.

         These sugar-driven conditions have been described as ‘diseases of civilisation’. They arose historically as humans became more and more ‘advanced’ and settled – the transition from being hunter-gatherers to agricultural farming and the domestication of crops; increasing population growth and consumption of grains are recognised as major influences. The popular view of our Stone Age ancestors who hunted and foraged prior to farming was that they were food deprived and constantly on the verge of starvation but more recently this view has been challenged thanks to new evidence.

         The original affluent society

         The ‘original affluent society’ was a phrase coined in 1966 by the anthropologist Marshall Sahlins,2 who challenged the notion that our hunter-gatherer ancestors lived frugal and food/energy-deprived lives, always on the brink of starvation. Basing his ideas on the work of many anthropologists who studied surviving hunter-gatherer groups, such as the !Kung of southern Africa, Sahlins claimed that our ancestors enjoyed a wide and nutritionally diverse diet, and their dietary needs were met from abundant availability of fauna and flora. He also stated that such groups could satisfy their material requirements by working around 15 to 20 hours per week. Their lives may have been short (up to 55 years’ lifespan) and often violent, with high infant mortality, but survivors of infancy were largely robust and healthy — findings that are confirmed by modern scientific paleopathology. This view suggests that such groups easily satisfied the first condition of all life — that of energy homeostasis (balance) whereby energy expenditure met energy income.

         15We have a wonderful window into the diet of ancient hunter-gatherers from around 750,000 years ago at the Gesher Benot Ya’aqov site in Israel, as described in a paper published in the journal Science in 2004.3 The team led by Yoel Melamed found evidence of fire use and a wide variety of 55 plant species, sources of energy and nutrition, including nuts, fruit, seeds and root vegetables. There was evidence of both aquatic and terrestrial animal foods. This excellent study suggests that Shalin’s hypothesis of the first affluent society might have been close to the mark.

         The diseases of civilisation

         Then around 12,000 years ago and coinciding with the end of the last Ice Age, human behaviour changed, with the large-scale transition from a hunter-gatherer lifestyle to one of agriculture and settlement that allowed for an increasingly large population. The archaeological record shows us that this marked important changes in health, with average height reducing and the appearance or increase of the ‘diseases of civilisation’ – non-communicable diseases associated with lifestyle.

         The diseases of civilisation include acne, obesity, diabetes, heart disease, cancer, early ageing and neurodegeneration. Essentially, they are diseases of increasingly high energy input and activate a key metabolic pathway, known to bioscientists as mTOR – and more popularly as the ‘ice cream pathway’ – that is, excess consumption of energy. This excess energy can be in the form of fat or sugars.

         There is no doubt that the spread of industrial farming and food processing in the 20th century increased the incidence of these diseases, but it was the late 20th century that saw the concurrent explosion of refined carbohydrate and sugar consumption and the sudden increase in metabolic (energy dysregulation) conditions. This was when refined carbohydrates and sugars were increasingly added to our diets, and fats removed.16

         
            Table 1: Numbers of studies published in a given year indexed in PubMed as an indicator of trends in research interest in sugar consumption and the four ‘sugar sickness syndromes’ 
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