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1
            Introduction

            No pills, no needles

         

         
            No Pills, No Needles is a true life story. I took pills for high blood pressure and diabetes for several years. Through trial and error, I reversed both conditions and stopped taking medicines.

         

         When I was diagnosed with high blood pressure and type 2 diabetes, I was faced with two options. Either I took pills for the rest of my life or I figured out how to reverse the two conditions so that I could live healthily without medicines.

         As a physician myself, I knew reversing both high blood pressure (also known as ‘hypertension’) and diabetes was almost impossible. I had been taught in medical school that both conditions were chronic diseases. By nature, they were incurable. In the past, I had told my patients with these two conditions that they had to take medications for the rest of their lives. I had counselled them to take these medicines to avoid complications that could be life-threatening.

         Now, the patient was myself and my doctor had told me the same thing I had been telling my patients. I agreed with my doctor and started taking antidiabetic and antihypertensive pills, 2but while taking these medicines, I remained curious. There was a big question that I couldn’t answer:

         
            If high blood pressure and diabetes are caused by an unhealthy lifestyle, such as physical inactivity and poor eating habits, why should these conditions not be reversed if one switches to a healthy lifestyle?

         

         I decided that I would spend the rest of my life, if necessary, experimenting through trial and error to find an answer. I didn’t follow any complicated research rules. I needn’t have any funding for my research. I was the patient and the researcher. I didn’t want to do anything complicated. My approach was based on my instinct as a doctor, with no specific rules to tie me down. Intuitively, based on my training as a scientist, I followed three simple steps for each change in lifestyle I trialed. I called these steps the ‘3Ts of trial and error’.

         
	Step 1: Try (try out)

            	Step 2: Track (monitor)

            	Step 3: Tell (know/recognise)

         

I ‘try’ something, I ‘track’ or monitor my blood pressure and blood sugar, and finally I ‘tell’, or know, whether or not it works.

         I tried out many different things using these three steps. I tried out a range of dietary changes involving either inclusion or exclusion of specific food items or supplements. I tried different forms of physical activity and exercise. I tried different stress management techniques. I left no stone unturned.

         In total, I conducted 70 trials over five years. Through these trials, I discovered what to do to stop taking antidiabetic and antihypertensive medicines. My blood pressure dropped to the normal range and my blood sugar also reversed to normal. 3

         
            
[image: ]Figure 1: The 3 Ts of trial and error

            

         

         This book is about my story, a true story of what I did to reverse diabetes and high blood pressure, and the lessons I learnt. Everyone is different. While my story may not be replicated by everyone, the lessons will work for many and the method can be used by all. 4

      

   


   
      
         
5
            Chapter One

            Trial and error

         

         
            I conducted 70 trials on myself (self-experimenting) which helped me discover how to recover completely and stop taking medicines for high blood pressure and type 2 diabetes.

         

         
            Lesson 1

            High blood pressure and type 2 diabetes can be completely reversed, provided you adopt the appropriate lifestyle.

         

         During one of my routine health checks, my doctor took my blood pressure and it was 150/100 mm Hg.

         ‘Your blood pressure is high!’ she told me. ‘This may be due to white-coat hypertension. We need to confirm whether or not you really have high blood pressure. You will need to take your blood pressure at home every morning and evening for one week.’ ‘White coat hypertension’ occurs when someone’s blood pressure is high in the doctor’s office or hospital (due to anxiety) but not at home or in other settings.

         ‘Should I come back with the results in a week’s time?’ I asked.

         ‘Yes, Tuesday next week at 10 am. I hope this is fine for you?’ she replied. 6

         I left the GP’s surgery (general practitioner’s office) in Salisbury, UK, feeling devastated. As a physician myself, I believed high blood pressure (or hypertension) had no cure. I had never seen a person cured of it. It was going to be tough. It would change the way I did things and my lifestyle forever. Worse still, I would end up with complications in my heart and kidneys, and might even have a stroke. The diagnosis of high blood pressure (BP) is not a death sentence, but it is close to that.

         I went home and ensured that I took my BP every morning and evening for a week. It remained high throughout the week. I tried to take a rest during the day and started doing exercise. That week was a terrible week in my life because I was coming to terms with the fact that I had high blood pressure. But, why me? I was still young – at 39, life had hardly started.

         My family was there for me. My wife, Yvette, consoled me, telling me that all would be fine. She asked me to slow down my pace of work and get more rest. She searched online and found that reducing salt intake could reduce blood pressure. That day she cooked and didn’t add any salt to the food. Although, it wasn’t tasty without salt, we both ate it - she also, although she could’ve added salt to her portion.

         After a week, I went to see my GP and showed her my BP records. She took my BP again and it was high. Although the actual readings varied, all were consistently above 130/90 mm Hg. This was indicative of high BP – hypertension.

         ‘Your blood pressure is 148/97 mm Hg. Let me take it again,’ she said.

         ‘Waaooh!’ I tried to get control as my lower lip was trembling.

         ‘The results of the lab tests that you did last week are out. Your blood sugar is high. All the other tests are normal,’ she added.

         ‘Does it mean I’ve got diabetes?’ I asked, anticipating the worst case scenario.

         ‘No, we don’t know yet. You will need to redo the fasting blood sugar. In addition, you will need to do the glycated 7haemoglobin test. We can only confirm diabetes if your glycated haemoglobin is high,’ she explained. Glycated haemoglobin is a measure of the average blood sugar level over the previous three months.

         My glycated haemoglobin came back high.

         My doctor gave me a month to try first-line treatment consisting of lifestyle changes, particularly diet and exercise. She advised me to lose weight and do more exercise. If my BP and blood sugar didn’t normalise after one month, I was going to be put on pills for both high blood pressure and diabetes. I would have to take the medicines for the rest of my life. That was particularly scary to me. Out of the blue, my health had worsened sharply. I had moved from being hale and hearty to being sickly with two incurable illnesses.

         During the month my GP had given me, I was more determined than ever to do everything I could to reverse the two dangerous conditions. I hated exercise. I had hated exercise since childhood. But, this was not the moment to think about whether or not I liked it. I had no alternative but to be more physically active. Every day, I went to the park to exercise. I preferred walking to running. My daughter, Beri, loved going to the park and so she would go with me. While she played on the swings, seesaws, playhouses, slides, chin-up bars and spring riders, I walked or ran round the park. I forced myself to exercise until I was tired and couldn’t continue. I did at least 30 minutes of exercise every day for a month. Most of the time during exercise I was walking.

         With regard to dieting, I reduced my salt intake and tried to reduce my total calorie intake. I avoided unhealthy foods, such as sugary drinks, white bread, and cookies, and made sure I ate fruit and vegetables. Within a month I lost one kilogram in weight, but my BP didn’t reduce.

         The ‘body mass index’, or BMI, is used to determine whether someone is underweight, normal, overweight or obese. It is calculated as body weight (in kilos) divided by the square of the 8person’s height (in metres). For adults, normal BMI is within the range 18.5 to 24.9. My doctor told me my BMI was 26.1, meaning I was overweight. Despite the efforts made over a month, my BMI changed just minimally. This was very discouraging. I recalled my lectures at medical school. We were told high blood pressure and diabetes were chronic diseases because they were incurable. I therefore concluded that irrespective of how much exercise and dieting I did, there wasn’t going to be a solution without medicines.

         At the end of the month, I returned to my GP to make the final decision whether or not to be put on pills. That morning, I did some intensive exercise with the hope that it could change my BP and diabetic status. It didn’t. When I met my GP, she confirmed that my BP had remained high and that lifestyle change was not a suitable treatment for me. To lower my BP she put me on the ‘ACE inhibitor’ ramipril, 5 mg two times a day. She also prescribed metformin, an antidiabetic drug, 500 mg twice a day. She asked me to come back for follow-up in one month.

         I was shocked. Within a month, I had been diagnosed with two deadly diseases. Diabetes in particular was frightening. Its complications are many and life-threatening and, when untreated, can lead to severe complications in almost all organs of the body, including the kidneys, eyes, brain, liver, feet and hands. My worries weren’t just about taking pills. I was more concerned about the likely complications of both high blood pressure and diabetes.

         Thirty trials for reversing diabetes

         While taking pills, my blood sugar level remained borderline, between the upper end of normal and abnormal, fluctuating between the two. When I increased exercise and was careful with my diet while taking medicine, my blood sugar was normal, but when I relaxed my exercise regime and diet, it slipped into the 9abnormal range. My life changed with the diagnosis of type 2 diabetes: I resolved to take my antidiabetic medicine regularly, to walk for at least 30 minutes per day, and to avoid sugars and sweet drinks.

         When my blood sugar was high, I urinated more frequently. Even without a test, I could sense when it was abnormally high. I bought a diabetes testing kit. I used it to monitor my blood sugar level. I found it rose to abnormal levels if I didn’t stick to my diet, didn’t do enough exercise and/or didn’t take my medicines. I concluded that I had to take the medicine, do exercise and stick to my diet to keep diabetes under control. I would have to do this for the rest of my life.

         Inwardly, I believed that there was a cure for diabetes. ‘One day someone will discover it,’ I told myself. But why wait for someone else to do it? As a physician and researcher, I had the right skill-set to conduct this type of research. So, I decided, I was going to conduct research on diabetes. My objective was to find a cure that would allow me and others to stop taking antidiabetic medicines. ‘No pills, no needles’ was my ultimate aim.

         I decided not to follow any complicated research procedures. I didn’t write any study protocol. I didn’t look for any research grants. I chose to use myself as the subject for my research. I knew this was risky because if diabetes was not well controlled, I could end up with the complications I’ve already mentioned. I understood the risk I was taking. I was fully prepared. I decided not to stop taking antidiabetic medication during the trials, until I found something that was almost as effective as the medicine itself.

         I chose myself as a subject for experimentation for many reasons. First, I didn’t need my research to be approved by any ethical research committee. Secondly, by using myself for the experiment, it meant I would never be without a patient to study; I would be there at any time for the experiment. Thirdly, using myself also had the added advantage that the study participant 10remained the same for all trials (myself); what changed were the different interventions that I trialed. Fourthly, the trials would be faster since I could switch immediately from a failed trial to a new one without a break. Finally, it was an opportunity for me to use trial and error free of the strict rules of modern research. The drawback of the research was that it had only one participant. However, it didn’t really matter. ‘If I find a cure for myself, it should certainly work for millions of other people,’ I told myself.

         What I did was not completely new. Several scientists and doctors have experimented on themselves. I simply joined a long tradition of self-experimentation in science and medicine, with some notable examples listed in Table 1.

         In the end, I conducted 30 trials on my diabetes over two years. On average, each took roughly four weeks. The trials were carried out either singly or in combinations. They included:

         
            
               

	180 minutes of walking per week
            
                        
                        	no cow’s milk



	420 minutes of walking per week
            
                        
                        	gluten-free diet



	meditation
            
                        
                        	avocados



	sugar-free diet
            
                        
                        	nuts



	leafy greens
            
                        
                        	whole grains



	diet free of refined carbohydrates
            
                        
                        	raisins



	limiting saturated fats
            
                        
                        	aloe vera



	weight loss through calorie restriction
            
                        
                        	broccoli



	more fruit
            
                        
                        	okra



	higher-fibre starchy foods
            
                        
                        	ginseng



	cinnamon
            
                        
                        	no alcohol



	supplementation with chromium, zinc,

                calcium, magnesium, vitamin C, vitamin

                B complex, multivitamins
            
                        
                        	ginger 11







         

         
            
               Table 1: Doctors and scientists who have experimented on themselves (not without considerable risk)

               
 
                  

	Scientist
            
                        
                        	Self-experiment



	Sir Isaac Newton
            
                        
                        	Newton was studying optics and had a problem because some people saw strange coloured spots in front of their eyes. In order to determine whether the colours were caused by the eye, he conducted an experiment on himself by sticking a sewing needle between his eyelid and his eye. He documented that light and dark coloured spots appeared when he moved the needle but disappeared when he kept it still.



	Sir Humphry Davy
            
                        
                        	Sir Humphrey Davy was a chemist who conducted an experiment on himself to find out what happens if you inhale strange fumes from chemical substances. His self-experiment led to the discovery of nitrous oxide or ‘laughing gas’ which is still used today as a sedative agent during surgery.



	Jesse Lazear
            
                        
                        	Jesse Lazear was an epidemiologist who wanted to determine the cause of yellow fever. He suspected that a mosquito bite transmitted this dissease and to prove this he got himself bitten by an infected by mosquito. He contracted yellow fever and died.



	Albert Hofman
            
                        
                        	Albert Hofman was a chemist who studied lysergic acid diethylamide (LSD) through self-experiment. He synthesised, ingested and learned about the hallucinatory effects of the drug.



	Barry Marshall
            
                        
                        	In an effort to convince doctors that gastric ulcer was caused by a bacterium, Helicobacter pylori, Barry Marshall took some H. pylori from the gut of an ailing patient, stirred it into a broth and drank it. He then developed gastritis, the precursor of an ulcer. He biopsied his own gut and cultured H. pylori proving that bacterial infection was the cause of ulcers. 12








         

         Each dietary trial generally involved adding one or more dietary item to my usual diet for a period of three to four weeks. However, when the trial involved eating calorie-rich foods, part of my regular calorie intake was replaced to avoid increasing overall calorie intake.

         Each trial followed three simple steps based on my intuition as a trained doctor and researcher. I called them the 3Ts of trial and error – Try, Track, and Tell. I try something, I ‘track’, or monitor, my blood pressure and blood sugar, and finally I ‘tell’ whether or not it is effective. If it is ineffective, I try out something different.

         
            
[image: ]Figure 2: The 3Ts of trial and error

            

         

         The results of the first 29 trials were discouraging. In almost two years, I wasn’t able to find a cure for diabetes. None of the trials reduced my blood sugar significantly to allow me to stop antidiabetic medicine. My objective of saying goodbye to pills seemed elusive.

         
            By stopping eating lunch and snacks, I lost 10 kg of my weight and my blood sugar dropped to normal

         

         However, there were two trials that looked promising – namely exercise and weight loss. I observed that if I stopped exercise completely, irrespective of what I did, my blood sugar would rise to abnormal levels. I also observed that losing a few 13kilos of body weight had a significant effect on my blood sugar level. However, it was difficult to sustain the weight loss. Exercise alone had very little effect on weight loss. Most of the weight loss had to come from my diet. Reducing the total quantity of food intake was also difficult. I got very hungry and weak when I tried to reduce total food intake significantly.

         With a clue to what might be the cure for diabetes, I decided to modify my weight loss technique. My 30th trial involved stopping eating lunch and snacks. The first week, it was extremely difficult because I was used to taking lunch. However, with strong willpower, I managed not to eat during the day despite the hunger and weakness. In the second week, I became used to spending my day without lunch and snacks and that continued. In three months, I then lost 10 kg of weight (that is, 12.5% of my weight). I felt healthier. My blood sugar went down to levels I had never seen before. This was a breakthrough discovery.

         Following the weight loss, I decided to stop taking metformin. That was risky because blood sugar levels could spike, but I was ready to take the risk. I took my blood sugar daily at home. It remained normal for two weeks without metformin. At last, I had found the cure for diabetes.

         After three months, I went to see my GP. She asked me to do the fasting blood sugar and glycated haemoglobin tests. Both were normal. She asked me to come back after three months to redo the same tests. Both tests were normal after three months. I continued my daily exercise and ‘no lunch, no snacks’ strategy.

         By stopping having lunch and snacks, I reduced my total calorie intake (carbohydrates, fats and proteins) by about 50% per day and lost 12.5% of my weight. My weight remained stable after I’d lost that 10 kg (12.5%). I had reduced my carbohydrate intake significantly. My total fat intake per day was also reduced but not as much as carbohydrates. I also noticed that, I ate less at dinner despite the fact that I didn’t take lunch. That was contrary to what I had initially thought. I had thought I would have the 14tendency to eat more at dinner because I had skipped my lunch. In fact, the volume of my stomach shrank when I stopped having lunch. I got full easily when I ate dinner. I decided that once I felt full, I would stop eating.

         While I was excited about my discovery of a cure for diabetes, my wife was worried about my weight loss. I had to change all my shirts, suits and trousers because they were now too big for me. My fatty tissue had shrunk beneath my skin leaving my skin loose and dry.

         ‘Are you sure you are normal?’ my wife asked. ‘You look frail and pale.’

         ‘Yes, I am absolutely normal. I am feeling better with this new weight. This is the only way to control my diabetes,’ I reassured her.

         ‘We need to see the GP. I don’t think it’s normal,’ she insisted.

         ‘OK, no problem. I’ll call the GP Surgery and book an appointment,’ I accepted reluctantly.

         We went together to the GP on the day of the appointment. My wife expressed her concerns about the weight loss and the doctor smiled. After measuring my weight and conducting a clinical examination, the doctor reassured my wife that my weight was absolutely normal, and even desirable. My BMI had dropped from 26.1 to 22.8. By losing weight, I had moved from being overweight to normal weight.

         After a few months, with regular exercise, my loose skin tightened up and any sagging completely disappeared.

         Seventy trials to reverse high blood pressure (BP)

         Before I started antihypertensive medicine, my BP was about 150/100 mm Hg. With regular exercise and antihypertensive medication, it dropped to 130/90 mm Hg, which was borderline high. My doctor was worried about it remaining borderline and was thinking of changing my medication, but I convinced her to 15give me more time to work on my weight and do more exercise.

         My first 30 trials, as mentioned above, were used for both diabetes and high blood pressure. I assessed the effectiveness of each trial on both conditions. Hypertension, or high blood pressure, seemed to be more difficult to reverse. Of the 30 trials conducted on diabetes, none was effective enough for me to stop the antihypertensive pills.

         While I initially thought diabetes would be more difficult to cure than high blood pressure, the reverse was true. Like diabetes, exercise and weight loss contributed to lowering my BP, but this improvement was insufficient to free me from the ramipril prescribed by my doctor. The 10 kg weight loss was useful but insufficient. With the weight loss, exercise and BP medication, my BP dropped from borderline to normal. However, the drop was not enough for me to stop taking BP medication. One time, I stopped the medicine and my BP rose into abnormal territory, so I concluded that the weight loss and physical exercise were good but insufficient.

         I decided to continue with my trials. Over three years, I conducted 40 additional trials on BP. These included:

         
            
               

	restricting salt intake
            
                        
                        	beetroot



	cutting back on

                     caffeine
            
                        
                        	beans

                egg whites



	increasing potassium

                     intake
            
                        
                        	tea

                calcium-rich foods



	changing to low-fat

                     dairy products
            
                        
                        	garlic

                deep breathing



	dark chocolate
            
                        
                        	working less



	apricots
            
                        
                        	listening to soothing music



	oatmeal
            
                        
                        	changing my expectations



	cauliflower

                spinach
            
                        
                        	focusing on issues I had control

                     over



	cocoa
            
                        
                        	relaxing more 16




	berries
            
                        
                        	laughter



	lean meats
            
                        
                        	60 minutes of walking per day



	oily fish
            
                        
                        	90 minutes of walking per day



	olive oil
            
                        
                        	120 minutes of walking per day



	soy

                tomatoes
            
                        
                        	60 minutes of jogging or running

                     per day



	carrots
            
                        
                        	 






         

         They were tried either singly or in combinations. As for diabetes, each dietary trial generally involved adding one or more dietary item to my usual diet for a period of three to four weeks. However, when the trial involved eating calorie-rich foods, part of my regular calorie intake was replaced to avoid increasing overall calorie intake.

         The trials had different effects on BP, ranging from no effect to small reductions. None led to a significant reduction in my BP. None was able to replace ramipril, my BP medicine.

         
            One hour of working out per day for six months reduced my BP to the level I could stop my BP medicine

         

         The results of all the 70 trials for BP were extremely discouraging. I had found a cure for my diabetes. I strongly believed there was one for high BP. After losing 10 kg, my BMI was down to normal. I was no longer overweight. Even with the weight loss, my BP was normal only when I combined exercise and pills. Further weight loss would be difficult to sustain and would raise more concerns from my family, especially my wife who didn’t want to see me lose more weight.

         I decided to continue with my ‘no lunch, no snack’ and one hour of jogging or running every day as this combination had yielded the best results. 17

         After six months of working out for one hour each day, I had gained muscles. My calf muscles and biceps stood out visibly, showing that I was physically fitter. I enjoyed looking at the six-pack on my belly and taking selfies. I then decided to check my BP again (I had not been checking regularly as this was no longer a ‘trial’ as far as I was concerned) and to my great surprise it was very low, lower than any BP value I had recorded before.

         One hour of workout (jogging and running) per day for six months had reduced my BP to the level at which I could stop my BP medicine. I had initially concluded that exercise (jogging and running) was ineffective simply because I had tried this only for one month. One month wasn’t long enough for the exercise to have effect on my BP. While jogging and running for 60 minutes per day reversed my high BP in six months, walking 120 minutes per day for more than a year had proved ineffective.

         I had continued jogging and running for six months because it was good to keep me fit and healthy in other ways. I had had no clue that it would reverse my high BP. And now, by accident, I had discovered that jogging and running could reduce my BP to a level at which I could stop BP medicine.

         I stopped taking ramipril. I measured my BP daily to see what would happen. My BP remained within the normal range. I was free at last – free from pills.

         My doctor was surprised. She checked my BP on a few occasions, and it remained normal. I could now start a new era of my life without thinking about pills or the future prospect of needles.

         Conclusion

         In total, I conducted 70 trials on high blood pressure. Of the 70 trials, jogging and running (which are considered moderate to vigorous aerobic exercise) had the biggest effect. I took a firm resolution to continue, for as long as I could, my ‘no lunch, no snack’ strategy for weight loss and one-hour workout (jogging 18and running) daily. These are the two things that helped me to stop antidiabetic and antihypertensive pills.

         Following these successful trials, I have continued to try out new ideas, and to ‘track’ and ‘tell’. Over time, I have understood more about preventing or reversing obesity, diabetes and high blood pressure. I have also come to discover easier ways to adopt good habits and get rid of bad ones.

         The chapters that follow include the details of my experience and lessons learnt as to how to prevent or reverse obesity, hypertension and diabetes. I also show how my lessons and experience are backed by credible scientific evidence. The combination of obesity, high blood pressure and diabetes is called ‘sick fat disease’ (or ‘metabolic syndrome’). This is caused by eating too much and moving too little.
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            Chapter Two

            Sick fat disease

         

         
            I was devastated when the doctor told me I was overweight, diabetic and hypertensive. That sparked the beginning of a long journey that turned my life around for the better.

         

         
            Lesson 2

            While the detection of potentially life-threatening conditions can be shocking, this can be the biggest wake-up call to change your lifestyle for the better.

         

         The 2010 oil spill in the Gulf of Mexico was the worst in US history and is still one of the worst environmental disasters the world has seen. It led to the deaths of 11 oil-rig workers. Oil gushed into one of the earth’s most diverse marine habitats killing millions of marine mammals, birds, fish and sea turtles. Interim measures, such as using chemicals to disperse the oil and floating booms to stop the oil from spreading, were used. However, the ultimate solution came when British Petroleum (BP) succeeded in capping the leakage.

         The oil spill story may look extreme and irrelevant, but something analogous is occurring in our bodies, on a smaller scale, 20every day. The human body is a micro-planet. Oil provides a liquid fossil fuel (which comes from the sun, captured through photosynthesis) for our planet earth, while carbohydrates (or carbs) and fats provide fuel for our body. Excess carbs are converted to body fats. Fats are normally stored under the skin but excess fats spill over into vital organs of the body, such as the liver, kidneys, heart and brain. The overspill of fats to vital organs causes organ malfunction. This leads to obesity, high blood pressure and eventually type 2 diabetes. People who have diabetes are more likely to be obese and also more likely to have high blood pressure (hypertension). ‘Sick fat disease’ (also called ‘metabolic syndrome’ – introduced in the previous chapter) is a name used to describe this malfunctioning, including obesity, hypertension and diabetes, caused by fat spill in the body.

         
            Sick fat disease is caused by fat spill to internal body organs, which causes organ malfunction

         

         I was overweight and had both high blood pressure and type 2 diabetes. This meant that I had sick fat disease. However, not everyone with sick fat disease will have obesity, high blood pressure and diabetes. This is because the damage caused by the fat spill is progressive.

         You can remember the defining elements of this condition using ABCD:

         
             

         

         A = Abdominal obesity

         B = Blood pressure (high)

         C = Cholesterol (high)

         D = Diabetes (type 2)

         
             

         

         With fat spill, large amounts of ‘free fatty acids’ (FFAs) are released into the bloodstream. FFAs are the form in which fats leave the cells and are transported to another part of the body. 21They reach the heart, brain and other organs, causing malfunction. The body declares a ‘state of emergency’ and releases ‘riot police’ called ‘cytokines’ to restore order. Cytokines are proteins produced by defence (or immune) cells to regulate many body functions. The cytokines are bound to remain for as long as there is an emergency. If the state of emergency is prolonged, the prolonged presence of large amounts of cytokines in the blood instead of restoring order, makes things worse.

         Cytokines and FFAs cause – guess what – high blood pressure, type 2 diabetes, and high cholesterol. Cytokines also cause inflammation and increase the risk of blood clot formation. Blood clots can block blood supply to vital organs and cause serious life-threatening conditions. When a blood clot blocks blood supply to the heart, this causes the life-threatening condition called heart attack.

         Cytokines are the body’s ‘police’. They are produced to regulate body functions and restore order when there is an emergency from within, as I have said. Like the police force on our streets, they take action to protect the body from disorders or imbalances in the internal environment, but when their presence is prolonged, their actions instead cause damage to the body. On the other hand, the antibodies are the ‘soldiers’ – they are produced to fight against foreign bodies such as viruses and bacteria that have invaded our bodies.

         Abdominal obesity

         Overeating can lead to overweight or obesity. Excess carbs or fat from overeating are subsequently converted and stored as fats. There are two main locations of fat storage in obesity: the lower body (hips and thighs) and upper body (belly/abdomen).

         In lower-body obesity, the fat is located under the skin. This is a relatively harmless location for it to be stored. You can’t determine how big your hips and thighs should be, but if you could, 22this is the place to store fat. Fat in the hips and thighs is located under the skin (subcutaneous), while fat in upper body obesity is located in internal visceral organs. Free fatty acids released by internal organs can easily find their way into the liver where it can influence lipid production including cholesterol. This is why those who are ‘lucky’ to have bigger hips and thighs (rather than a bigger abdomen) are less likely to develop sick fat disease. Lower-body obesity is protective against sick fat disease.1

         The second location for the overspill of stored fats is the abdomen (belly) or upper body. Once the space in the lower body is full, fat storage spills into the vital organs in the abdomen. The bowel, liver and kidneys are flooded with fats. This causes organ malfunction. Consequently, people with big bellies are at a higher risk of sick fat disease. Excessive fat in the belly is called abdominal or upper-body obesity.

         
            
[image: ]Figure 3: Unhealthy lifestyle causes sick fat disease 23

            

         

         Blood pressure (high)

         High levels of cytokines and free fatty acids in the blood trigger a chain of events that cause two things: sodium absorption by the kidneys and narrowing (contraction) of the blood vessels. These two things cause high blood pressure. The kidneys retain more sodium than usual that should normally have been excreted in urine as waste. Sodium increases the total blood volume and therefore blood pressure. When the blood vessels narrow (contract), this reduces the internal space available for the blood. This also causes our blood pressure to rise.

         
            Cytokines and free fatty acids cause the kidneys to absorb sodium and the arteries to contract. Both actions raise blood pressure

         

         The kidneys retain sodium and flush out potassium in the urine – in other words, they hang on to sodium at the expense of potassium. One way to flush out sodium from the body is to consume more potassium. Patients with high blood pressure are therefore often advised to restrict salt intake (table salt is sodium chloride) and increase potassium intake (bananas and oranges both contain lots of potassium).

         Cholesterol (high)

         Cholesterol (which is a type of fat and the precursor of many of our hormones) comes from the food we eat and from our liver. The liver doesn’t only produce cholesterol; it also removes it from the body. However, high levels of cytokines and free fatty acids cause liver malfunction, which leads to high levels of cholesterol in the blood.

         The liver is the body’s ‘chemical factory’ and its malfunction causes serious damage to other body organs. One of the 24substances it produces is cholesterol. While cholesterol is often seen as our enemy, it is actually a crucial substance that performs numerous vital functions in the body. It is required for the synthesis of bile acids, which are essential for the absorption of fats. It is also needed for the synthesis of many hormones, such as testosterone, oestrogen, progesterone and cortisol. Together with sun exposure, cholesterol is needed for the production of vitamin D. It is found in cell membranes, where it provides structural support and may even serve as a protective antioxidant. It is essential for the normal functioning of the body’s nervous (electrical) system where it plays a vital part in the transfer of electrical signals from one nerve fibre to another.

         For decades, scientists have believed that excess amounts of low density lipoprotein (LDL) cholesterol cause atherosclerosis (buildup of plaque in artery walls), heart disease (a life-threatening condition where the blood supply to the heart is blocked) and stroke (a life-threatening condition where the blood supply to the brain is cut off). Fat, in the form of cholesterol, can build-up in the walls of arteries which over time forms plaque (atherosclerosis). Slowly, the blood vessels narrow and this impairs blood circulation and increases the risk of heart disease and stroke. This simplistic assumption that cholesterol directly and causally impacts atherogenesis (the process by which arterial plaques are formed) has been challenged in recent years.
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