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         To all those interested in improving their health both now and for the future I can’t recommend Dr Myhill’s PK Cookbook highly enough. I’ve had CFS/ME for a number of years and had failed to see any improvement in my health using conventional medical approaches. I was therefore intrigued to read Dr Myhill’s books all of which I found to be extremely informative, intuitive, backed by rigorous scientific studies and incredibly readable (and very witty too!). Within 48 hours of commencing the PK diet, symptoms that I’d had for years (headaches/migraines and gastrointestinal pain) resolved completely. Friends and family that I subsequently encouraged to also convert to a PK diet have enjoyed improvements in a range of health conditions including obesity, obstructive sleep apnoea, hypertension, recalcitrant skin problems, anxiety symptoms and IBS to name but a few. Starting the PK diet may seem daunting at first as it’s significantly different from the standard western diet but Dr Myhill’s PK Cookbook is incredibly easy to follow such that the nutritional changes soon become second-nature – and the recipes and meal ideas are delicious too. So my advice to anyone who’s contemplating the PK diet is simple – benefit from Dr Myhill’s years of experience and wealth of knowledge, take control of your own health and GO FOR IT!

         Dr Christopher Afford MA MB BChir (Cantab) MRCS (Eng)

         Although I knew intellectually that the Paleo-Ketogenic diet was what I should be doing, the prospect of attempting it was really daunting. I wouldn’t even have attempted it without Dr Myhill’s book, which anticipated my concerns and guided me through what I thought was going to be a difficult journey. It described exactly what to expect and how to know when one has arrived; I found it so much easier than I expected. The meal suggestions and recipes are quick and easy, but more importantly are tasty, substantial and filling. The bread and dairy alternatives mean that I can entertain friends at home without them realising that they are eating a PK meal. Within just a few days of starting the PK diet, I was surprised to find that my long term reflux symptoms had completely resolved. I had resigned myself to lifelong reflux medication, which had already contributed to osteopenia (thinning of my bones), but now I am delighted that I no longer need it. I am confident that this is a way of eating that I shall stick to for the rest of my life.

         Dr Rowena Nicholson MB BS MRCGP General Practitioner

         We’ve known Sarah for more than 20 years, both as a doctor to our daughter and now as a trusted friend. Her work has done much to help our daughter through many difficult times. It is well researched, simple to understand, and what’s more, effective. We have read and used her Prevent and Cure Diabetes book and have no hesitation in recommending this new work. We thank her for it and you will too.

         Sarah is a force of nature… It must be down to what she eats!

         Jules, Diana and Ellie Nancarrow Patients

         This is a well written, comprehensive guide to the principles of the PK diet, full of tips and ideas with delicious and satisfying health-improvement plans that can be easily implemented. I appreciated being able to start the PK diet with a ‘no-cook no-preparation’ approach followed by introducing PK bread and salts. This diet will definitely be the foundation of my long-term health plan.

         Olga Cary BA Dip CG Patient
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            Dedication

            SM: ‘To my lovely patients, who have been willing guinea pigs and most forgiving when my suggestions have not worked. However, in doing so, they have pushed forward the frontiers of practical medicine.’

            CR: ‘To my Mum and Dad. From Mum I learned the power of imagination and wonderment, and to take your own path. From Dad I learned that if a job is worth doing, then it is worth doing well.’

         

      

   


   
      

         
            Introduction

            What is the PK diet?

         

         The PK diet is a combination of the paleo diet (that which humans evolved into eating over a period of 2.5 million years) and the ketogenic diet.

         In the Table on page xi we compare the pros and cons of nine different diets, including the PK diet, in order to demonstrate why this has the most significant health benefits.

         
            ‘The combination is more than the sum of its pieces’

            better known as:

            ‘The whole is greater than the sum of its parts.’

            Aristotle, 384 – 322 BC

         

         The paleo or Stone Age diet

         Of course, in Paleolithic, pre-agricultural times there was no single diet – local conditions would have dictated what could be foraged and hunted. The constant factor would have been that no foods were cultivated. However, at the present time we use ‘paleo diet’ to denote one that consists of natural, unprocessed foods and rejects grains and dairy. Proportions of macronutrients (carbohydrates, protein and fats) within this diet are not part of the definition.

         The ketogenic diet

         The body is remarkably adept at obtaining its fuels from a variety of foods. Carbohydrates are not essential foods – we can survive without them. The fuel which actually enters our mitochondria (the power houses of all our cells) is acetate. One can get to acetate from fat via ketones and from fermenting vegetable fibre in the gut via short-chain fatty acids as well as from carbohydrates and proteins via glucose. The ketogenic diet is one that results in the metabolic state whereby the majority of the body’s energy is derived from ketone bodies in the blood – the state of ‘ketosis’. This is in contrast to the state of glycolysis where blood glucose provides the majority of the energy supply. A person who is ‘keto-adapted’ is able to switch from burning sugar and carbs as a source of fuel to burning fat and fibre, which gives much longer lasting energy and stamina, of which more later. (Ketogenic diets have been shown to have remarkable benefits for a number of serious health problems, including epilepsy. The foods used in these medicinal diets tend to be highly processed.)

         The combination

         The addition of the ketogenic approach to the paleo diet has become necessary because modern paleo diets may be high in carbs and ignore the seasons. Whilst autumn paleo would have included fruits, honey, grains, nuts and pulses, these foods would have been absent for winter, spring and most of summer. During the winter, primitive man would have relied on meat, seafood and the accompanying fats as his staple foods – in other words, a ketogenic diet. To make use of this, he would have needed the ability to burn fats as the body’s principal fuel.

         
            ‘To everything there is a season…’

            Ecclesiastes 3, King James V version, The Bible

         

         The PK diet reflects the importance of burning fats and short-chain fatty acids as well as, or instead of, sugars, and the ability to swap between these options. What this means in practice is that the occasional seasonal excursion into autumn delights will do little harm to our health. Constant ‘autumn mode’ is fine in the short term, but damaging to health in the long term. Long-term ‘autumn mode’ results in metabolic syndrome – the loss of control of blood sugar that precedes the onset of type-2 diabetes. There is much more detail on this in our book Prevent and Cure Diabetes – delicious diets not dangerous drugs which gives the why of the ketogenic diet. This PK Cookbook delivers the how.

         What follows in this book is what we should all be doing for most of the time – and as we age, we should spend more time in ‘winter eating mode’. This is because as we grow older, our internal metabolism becomes less efficient. Like an old car, we need the best possible fuel and regular servicing. So, for example, our ability to digest and absorb foods well and our ability to produce hormones (such as the adrenal and thyroid hormones) declines, so we must box clever and help our bodies as much as possible, not only to live long but also to stay healthy into our mature years, and so ‘live well’.

         
            ‘Dum vivimus vivamus’ – ‘While we live, let us live!’

            The motto of Philip Doddridge’s (26 June 1702 – 26 October 1751) coat of arms. (Doddridge was an English nonconformist leader, educator and hymn writer.)

         

         Table 1.1 summarises the pros and cons of nine commonly used but different types of diet – the ‘standard Western’, the paleo, the ketogenic, low-fat slimming diets, GAPS, vegetarian, vegan, allergy exclusion and PK.

         
            
               Table 1: Comparison of diets

               
                  
                     
            
                        
                        	Diet
            
                        
                        	Pros
            
                        
                        	Cons
            
                        
                        	
Notes: See our book Prevent and Cure Diabetes for details of all the below.


                     
            
                        
                        	‘Standard Western’
            
                        
                        	Westerners no longer suffer from starvation, but this diet has little else to commend it
            
                        
                        	High in refined carbohydrates such as sugar, fruit and fruit juice, potato, cereal, grains, and ‘junk food’
            
                        
                        	Induces metabolic syndrome with all its complications including fatigue, obesity, diabetes, tooth decay, arterial and heart disease, cancer and dementia.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Low in fat
            
                        
                        	
                
                           
                           ‘Fat is the most valuable food known to Man’ – Dr John Yudkin, Founding Professor, Department of Dietetics, Queen Elizabeth College, London

                
                           
                            

                
                           
                           Increases risk of dementia (‘type 3 diabetes’)




                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Low in fibre
            
                        
                        	Increases risk of gut cancers


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Low in micronutrients
            
                        
                        	Accelerated ageing


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	No ‘real’ fermented foods
            
                        
                        	The consumption of live ferments extends longevity


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Alcohol
            
                        
                        	Highly toxic and addictive



                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in the major allergens – namely, gluten and dairy.
            
                        
                        	Food allergy and intolerance are estimated to cause ill health in over one third of Westerners. See our book Sustainable Medicine.


                     
            
                        
                        	 
            
                        
                        	Easy, convenient, cheap, quick…
            
                        
                        	…but addictive and toxic
            
                        
                        	I believe that sugar and refined carbohydrates are more dangerous to health than smoking. They are more addictive because they are still socially acceptable.


                     
            
                        
                        	Paleo diet
            
                        
                        	
                
                           
                           No gluten grains

                
                           
                           No dairy

                
                           
                           No refined sugar Includes fermented foods


            
                        
                        	 
            
                        
                        	
                
                           
                           Avoids the major allergens that commonly cause irritable bowel syndrome, psychiatric conditions, migraine and headaches, asthma, eczema, arthritis and many other such inflammatory conditions.

                
                           
                            

                
                           
                           See our book Sustainable Medicine.




                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Allows fruit, potato, non-gluten cereals and natural sugars. May be high in sugar and starch.
            
                        
                        	This can induce metabolic syndrome. See our book Prevent and Cure Diabetes.


                     
            
                        
                        	
Ketogenic diet, such as Atkins
            
                        
                        	
                
                           
                           High in fat

                
                           
                           Low in carbs

                
                           
                           High in micronutrients


            
                        
                        	 
            
                        
                        	Highly effective for reversing obesity and diabetes.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in dairy products…
            
                        
                        	…which are: a common cause of allergy; growth promoting (so increased risk of cancer); and a major risk factor for heart disease and osteoporosis.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in artificial sweeteners
            
                        
                        	Many, such as aspartame, are toxic, triggering headaches, depression, seizures and attention-deficit disorder, as well as cancer and birth defects. In addition, sweeteners maintain the sweet taste addiction.



                     
            
                        
                        	Low-fat slimming diets
            
                        
                        	 
            
                        
                        	Often rely on carbs as a fuel source
            
                        
                        	The body ends up in the ‘metabolic hinterland’ (see Chapter 1, page 3), unable to get fuel from carbs or fat. This diet results in fatigue, foggy brain and feeling cold and depressed, which is why it is unsustainable. It requires massive determination (which I, for one, do not possess). This diet does not switch off the carbohydrate craving and does not permit fat burning except through starvation; in the long term this results in yo-yo weight swings.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Low in fat
            
                        
                        	See above.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in artificial sweeteners
            
                        
                        	See above.


                     
            
                        
                        	
GAPS diet (see www.gapsdiet.com)
            
                        
                        	A good step towards a PK diet…
            
                        
                        	…but allows fruit and cheese
            
                        
                        	For some this diet will be sufficient to solve their health problems, but fruit, which it allows, is a bag of sugar and as potentially dangerous as the white stuff. The dairy products it includes are common allergens.


                     
            
                        
                        	Vegetarian diets
            
                        
                        	High in fibre
            
                        
                        	May be low in protein
            
                        
                        	Protein is essential for tissue healing and repair


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in carbohydrates
            
                        
                        	Metabolic syndrome is a risk – see above and also our book Prevent and Cure Diabetes.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	High in allergens such as dairy and gluten
            
                        
                        	Not a good diet for the allergic – at least one third of the population suffer symptoms due to food allergy or intolerance.


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	May be low in micronutrients such as iron and vitamin B12

            
                        
                        	 


                     
            
                        
                        	Vegan
            
                        
                        	See above for vegetarian, plus dairy-free
            
                        
                        	See above for vegetarian with vitamin B12 being even more of an issue
            
                        
                        	 


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	Difficult to eat sufficient fat
            
                        
                        	 


                     
            
                        
                        	Allergy exclusion diets
            
                        
                        	Low in allergens
            
                        
                        	May be high in carbohydrates
            
                        
                        	 


                     
            
                        
                        	 
            
                        
                        	Can become too restricted and calorie deficient
            
                        
                        	 
            
                        
                        	 


                     
            
                        
                        	The PK diet
            
                        
                        	
                
                           
                           High fat

                
                           
                           High fibre

                
                           
                           Low carb

                
                           
                           Low allergen

                
                           
                           Rich in micronutrients

                
                           
                           Low chemical and toxic burden

                
                           
                           Not addictive


            
                        
                        	 
            
                        
                        	The starting point for preventing and treating most diseases, but not all; unfortunately it does not stop me falling off my horse; it just increases the desire to ride more!


                     
            
                        
                        	 
            
                        
                        	 
            
                        
                        	
                
                           
                           Initial difficulties to keto-adapt (that is, switch to burning fat as the major fuel) with a difficult passage through the metabolic hinterland. Get organised and change the habits of a lifetime!

                
                           
                            

                
                           
                           Anti-social (because few others have woken up to the benefits of it)


            
                        
                        	All these problems are solved by turning the pages of this book… read on, my friend!


                  
               

            

         

      

   


   
      

         
            1

            Why we should all be eating a PK diet
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            ‘Let food be thy medicine and medicine be thy food.’

            Hippocrates, ‘father of medicine’, c. 460 – c. 370 BC

         

         Humans evolved over two and half million years eating a ketogenic, paleo (PK) diet. This, as I explained in the Introduction, is a diet that:

         
            	follows the seasons

            	is pre-agricultural so excludes grain, refined carbs and dairy products

            	is high in fat and vegetable fibre as alternative energy sources to sugar (respectively, ketones and short-chain fatty acids) and low in sugar and starchy carbs.

         

         It is the diet which best suits our bowels, body and brains, as you will find if you follow the guidance in this book. If we wish to live to our full potential in terms of quality and quantity of life, this is the diet naturally selected through evolution. (At the same time we should note that evolution is served only in getting us to childbearing age. Once the ‘selfish gene’ of Richard Dawkins’ book of that name has been passed on to the next generation, we are effectively on the evolutionary scrap heap, though we may have plenty of uses, for example looking after our grandchildren while our children go hunting and foraging.)

         We should all be eating the PK diet all the time, but as we age, our bowels, bodies and brains work less efficiently and so the imperative to stick with this diet increases. Younger people can get away with less correct diets and this leads many to believe that their present diet is okay because ‘that is what I have always eaten’.

         
            ‘They [young people] have exalted notions, because they have not been humbled by life or learned its necessary limitations; moreover, their hopeful disposition makes them think themselves equal to great things – and that means having exalted notions. They would always rather do noble deeds than useful ones. Their lives are regulated more by moral feeling than by reasoning – all their mistakes are in the direction of doing things excessively and vehemently. They overdo everything – they love too much, hate too much, and the same with everything else.’

            Aristotle, 384 – 322 BC

         

         Or, as Oscar Wilde put it:

         
            ‘Youth is wasted on the young.’ 

         

         ‘Metabolic syndrome’ is the pre-diabetic state in which blood sugar levels see-saw between too high and too low in the presence of excessively high levels of insulin. It carries many risks to health but was once a helpful tool to allow primitive man to survive winters. The idea is that when the autumn windfall of ripe fruits, seeds, nuts and root vegetables comes, the carbohydrate craving is switched on as we feast on the natural and delicious autumn harvests. This makes us fat (providing food storage and winter insulation) and lethargic (which is good for energy conservation). A high-carbohydrate diet switches on the hormonal response – primarily insulin – which inhibits fat burning (insulin lays down fat) – but also mild hypothyroidism (low thyroid hormones, so a lowered metabolic rate). Of course, when the autumn feast comes to an end, because it runs out or rots, Homo sapiens must switch back into normal fat-burning (ketogenic) mode.

         Primitive man gained huge evolutionary advantage through being able to run on two fuels – fats and carbohydrates. Indeed, we can eat a greater variety of foods than any other mammal (bar perhaps the pig – I love pigs). This metabolic flexibility plus the first Agricultural revolution at around 10,000 BC meant that more people survived, the land could support more of us and so more people achieved child-bearing age than ever before. The population of earth sky-rocketed with this ‘dual fuel effect’. However, what gets us to child-bearing age is not necessarily good for longevity. Having metabolic syndrome that is prolonged for years will dump us prematurely on the evolutionary scrap heap that I have already described.

         Modern Western Homo sapiens lives in a state of permanent autumn with addictive carbohydrate foods constantly, conveniently and cheaply available. We are in permanent metabolic syndrome with all the short-term (fat and fatigue) and long-term (heart disease, cancer and dementia) problems associated with such (again, see our book Prevent & Cure Diabetes).

         Getting through the ‘metabolic hinterland’

         The metabolic switch from burning sugar and starches to fat and fibre is difficult because it is metabolically easier to burn sugar and starch. Burning fat is less efficient and more metabolically expensive (which is why the Atkins diet (see Table 1, page xi) is so effective). There is a horrible inertia in the system which means that during the switch we have a deeply unpleasant window of time when we cannot burn carbohydrate (because we are cutting them out) and we cannot burn fat (because it takes a couple of weeks for the hormonal system to switch into fat-burning mode). What we experience in this window of time is called ‘metabolic inflexibility’ and the more flexible we are metabolically the shorter this period. It is so easy to give up during this time – the metabolic hinterland – and just go back to our old ways of eating cheap addictive carbohydrates. In the short term, this will give us our fix and we will ‘feel better’, but in the longer term, this course of action has disastrous consequences. This desire to ‘take the easy route’ has been an essential part of survival but now, in times of plenty, it is a damned nuisance!

         The journey through this metabolic hinterland must become your personal crusade, indeed your Pilgrim’s Progress. Craig and I have done it and can now smile smugly from a ketogenic nirvana, but at least we are cheering you on from the other side… so read on and be encouraged.

         In summary, what we call the metabolic hinterland is characterised by:

         
            • Fatigue, feeling cold, foggy brain and depression: Lack of fuel (either carbohydrates or fats) for the body to burn results in these horrible symptoms.

            • Cravings: The temptation to go for instant relief of these ghastly symptoms by eating carbohydrate, such as a banana.

            • But this spikes insulin.

            • Worse symptoms: An hour later we again find ourselves in the metabolic hinterland with the worst of both worlds – the banana fuel has run out and the insulin spike means we cannot burn fat for some hours. Back to the fatigue, the freezer, the fog and the funk hole.

            • Worse cravings: The overwhelming temptation, which subverts all else, is to eat another banana… and so it goes on, just like the drug addict.

         

         This explains why so many people struggle initially with the PK diet. They start off by cutting down on carbohydrates instead of drastically reducing them. They drop into the metabolic hinterland and get stuck there, lethargic, foggy, cold and depressed. Instant relief is just a banana away, short-term temptation prevails and they slip back into metabolic syndrome. We must do better than Oscar Wilde:

         
            ‘I can resist anything except temptation.’

            Oscar Wilde, 1854–1900 

         

         Clinical applications of the PK diet

         I had to work in the field of ecological medicine for 35 years, see over 20,000 patients, write three books with Craig – namely, Sustainable Medicine, Diagnosis and Treatment of Chronic Fatigue Syndrome and Myalgic Encephalitis and Prevent and Cure Diabetes – to convince myself that the PK diet was the diet we should all be eating. Since I do not ask my patients to do anything that I myself don’t do (or at least have tried), I started this diet myself. I have to say that I experienced a great sense of bereavement. Was I going to miss all those foods I loved and had become used to eating? Cream, especially. But having established myself on this diet, I now know that this is what I shall be eating for the rest of my life.

         As I get older, and perhaps wiser, I find myself spending more and more time discussing diet. This is the starting point for treating absolutely everything. However, it is also the most difficult thing I ask my patients to do. If I give them a list of interventions they need to make, they tend to cherry pick, choosing the easy things first. This invariably means that the diet is the last thing to change.

         Diet is the first thing we could and should be addressing to restore health. The upside of this is that diet is something we can all do – the treatment is in your shopping basket and kitchen and on your plate. You don’t need any physicians, pills or potions! Dietary changes are empowering – they allow us to take back control of our health. However, dietary changes are also the most difficult for all the reasons that we detail in Prevent and Cure Diabetes: addiction, habit and convenience. The job of this recipe book is to try to make these dietary changes much easier.

         
            Note from Craig: Before becoming a ketogenic, I would eat at least six packets of ready-salted crisps a day. I even had a stash, and a secret stash, in case of emergencies, just like Hugh Laurie’s Gregory House and his Vicodin. I stopped all crisps on one day and have never gone back. It is not easy though – even the rustle of a crisp packet brings back memories and I have a Pavlovian response of salivation to this day!

         

         My job is to get patients well as quickly as possible. I used to try to be nice to my patients and pussy-foot about, trying dairy-free diets, gluten-free diets, low-carbohydrate diets, or whatever. These days I am much nastier – as I cruelly say, ‘My job is to get you well, not to entertain you’. So, I start off with the toughest diet in order to get my patients well as quickly as possible. Once recovered, they can then, as I call it, ‘Do a deal with the devil’. Of course, we can get away with some foods on the occasional treat basis so long as we are consciously aware of what we are doing and are determined to get back on the wagon afterwards.

         
            ‘Sometimes, you must be cruel to be kind.’

            Old English Proverb

         

         As I have said, this diet is paleo (no grains or dairy products) and ketogenic (low-carbohydrate, including being low in sugar, fruit sugar, grains and root vegetables). One can eat some carbohydrates, but too many and the diet fails. The aim is to fuel the body with fat and fibre, not sugar and starch. It is not a high-protein diet.

         How you know that you have done enough to move into fat burning mode

         
            
               Table 2: Symptoms, signs and disease regression associated with ketosis

               
                  
                     
            
                        
                        	Energy levels improve
            
                        
                        	See our book Diagnosis of Chronic Fatigue Syndrome and Myalgic Encephalitis – it’s mitochondria not hypochondria



                     
            
                        
                        	Glassy smooth teeth
            
                        
                        	Dental plaque gives teeth a rough surface. It is the biofilm behind which teeth-rotting bacteria – namely, Streptococcus mutans - hide. These microbes can ferment only sugar and starches. The ketogenic diet starves them out. Dental decay ceases. Halitosis is also often cured. (It may also derive from the fermenting gut and/or airway infections (chest, throat and sinus).)


                     
            
                        
                        	Clean tongue
            
                        
                        	Tongues become dirty and discoloured because of bacterial colonies sticking to and fermenting on the tongue. Tongues should be pink and free from surface crud. (Gum disease (gingivitis) is also driven by sugar and starches.)


                     
            
                        
                        	You may lose 1-2 kg of weight very quickly
            
                        
                        	Carbohydrates are stored in the liver and muscle as glycogen. This has an osmotic pressure – that is, it holds water. Once glycogen has been used up prior to fat burning, this water is peed out. This is one reason why endurance athletes see a rapid improvement in performance – the power/weight ratio is instantly better.


                     
            
                        
                        	Blood sugar levels stabilise because the body is burning fat
            
                        
                        	Levels of insulin and adrenalin remain constant. (Adrenalin spikes as blood sugar levels fall in someone who is not keto-adapted – low blood sugar or ‘hypoglycaemia’ symptoms are largely the symptoms of adrenaline spiking (see Prevent and Cure Diabetes).)



                     
            
                        
                        	You can miss a meal without getting an energy dive
            
                        
                        	One can survive on fat-burning for weeks (depending on the size of your fat store, of course). Indeed, having windows of time spent fasting stimulates new brain neurones to grow and this makes us cleverer.


                     
            
                        
                        	You stop constantly thinking and obsessing about food
            
                        
                        	There is a constant and reliable fuel available to the body. The brain is not consumed by that next carb fix.


                     
            
                        
                        	Urine tests (Ketostix) or blood tests show ketones are present
            
                        
                        	
                
                           
                           The ketosis (fat-burning mode) is mild, rarely above 4 pmol/l. This is not just safe but highly desirable. Please note by contrast, in the highly dangerous condition of diabetic ketoacidosis, levels are pathologically high at >20 pmol/l.

                
                           
                            

                
                           
                           Once fully keto-adapted, ketones may not show up in urine tests as the metabolism becomes more efficient.




                     
            
                        
                        	Athletic performance improves
            
                        
                        	See above. There is a better power/weight ratio with glycogen stores depleted


                     
            
                        
                        	Physical and mental endurance ability improves
            
                        
                        	
                
                           
                           The glycogen pantry (stored sugar in the liver and muscles) only lasts for 1,700 Kcalories (about 16 miles for marathon runners, at which point they ‘hit a wall’; US athletes call this ‘bonking’!).

                
                           
                            

                
                           
                           The fat pantry, even in a lean athlete, can last for up to 140,000 Kcalories.




                     
            
                        
                        	Mental performance improves
            
                        
                        	The preferred fuel for the brain is ketones. The newborn baby runs entirely on ketones, with the brain using 60 per cent of all energy production. The ketogenic diet is the starting point for treating all brain pathologies from mental health problems and dementia to epilepsy and malignant tumours. Once keto-adapted, the blood sugar level can run as low as 1 pmol/l without symptoms arising.


                     
            
                        
                        	You feel calmer once in established ketosis (but more anxious whilst in the metabolic hinterland)
            
                        
                        	
                
                           
                           I suspect the symptom of stress arises when the brain knows it does not have the physical, mental or emotional energy to deal with life’s challenges.

                
                           
                            

                
                           
                           Being in ketosis increases the energy available in all departments. A ketogenic diet also increases levels of the calming neurotransmitter, GABA.




                     
            
                        
                        	Gut symptoms often improve
            
                        
                        	Irritable bowel syndrome results either from food allergy (typically grains, dairy and yeast) or upper fermenting gut, often caused by SIBO (small intestine bacterial overgrowth). Reflux and bloating are typical symptoms of fermentation in the upper gut due to microbes, which should be present only in the large bowel, fermenting sugars and starches. My guess is that most bowel tumours (oesophageal, stomach and colon cancers) are driven by the fermenting gut.



                     
            
                        
                        	Sleep quality improves – you may need fewer hours of sleep
            
                        
                        	
                
                           
                           The commonest cause of disturbed and poor quality sleep is nocturnal hypoglycaemia.

                
                           
                            

                
                           
                           Perhaps the next commonest cause is snoring due to allergy, typically to dairy products.




                     
            
                        
                        	Any problem associated with metabolic syndrome and fermenting gut is improved – e.g. type-2 diabetes, hypertension, arthritis, irritable bladder
            
                        
                        	
                
                           
                           See our book Prevent and Cure Diabetes.

                
                           
                            

                
                           
                           Many conditions I suspect are driven by allergy to gut microbes. These include polymyalgia rheumatica, many arthritides (e.g. rheumatoid arthritis, ankylosing spondylitis), venous ulcers, autoimmune conditions, intrinsic asthma, psoriasis, chronic urticaria, interstitial cystitis, many psychiatric conditions, inflammatory bowel disease and nephritis.

                
                           
                            

                
                           
                           See our book Sustainable Medicine.




                     
            
                        
                        	The quality of skin and mucous membranes improves
            
                        
                        	Dry skin, dry eyes, dry mouth, dry perineums (vulva and vagina) may result from low-fat diets. A high-fat diet can reverse these.


                     
            
                        
                        	Protection from infections
            
                        
                        	
                
                           
                           The immune system, like the brain, prefers to run on fats.

                
                           
                            

                
                           
                           Infecting microbes largely run on sugar so, for example, diabetics are at much greater risk of infection.

                
                           
                            

                
                           
                           Indeed, the starting point for treating all acute and chronic infection is the PK diet. The PK diet is antifungal, antibacterial and also, interestingly, antiviral (although I have yet to work out the mechanism of this!).




                     
            
                        
                        	Any problem associated with inflammation improves
            
                        
                        	The PK diet is anti-inflammatory.


                     
            
                        
                        	Any problem associated with fatigue improves
            
                        
                        	The preferred fuel of mitochondria is ketones. The heart and brain run 25 per cent more efficiently burning ketones compared with sugar.
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