Obesity epidemic:  Who are the culprits? 
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(musical interlude)

Mark: Thank you. The human species’ survival is under threat. Certainly from the global warming and climate change, but well before the climate change pushes us towards extinction, obesity may consume most of us, if not all. Now why obesity epidemic now, when did it all start and why do we have the problem of obesity? The causes are many, it’s a multi-factorial disease, but if you look at most of our evolution we didn’t have this problem. If you look at 1989 and prior to that about 50 years that whole century, until then obesity never exceeded more than 10% of the population as far as we can go back. But within 20 years, ’89 to 2008, in 2008 obesity in Australia was 25%. So we more than doubled within 20 years. It’s not a problem for Australia alone. We certainly have good competition from the US, they are very close and depending on who is first, who is second is under debate. But many other countries, even developing countries are following, are catching up.

The most scary thing is the rate of increase is increasing in itself. In other words, we are not plateauing, we keep increasing. If it continues it is going to threaten most of the economic development in many parts of the world. It is going to put such an economic burden for developed parts of the world that our survival may be under threat as well. There are two aspects to it. One is obviously the health risks. Obesity is linked with a lot of diseases including cardiovascular disease, more importantly type 2 diabetes, that seems to be catching almost in parallel to the increase in the prevalence of obesity. Type 2 diabetes is a horrible disease as you would know. The cost to society is huge and because of the chronic nature invariably most diabetics will end up costing the governments a lot of money. So there is a lot of interest by governments as well with this, not just in terms of human welfare.

In 2008 Australia spent, if we include direct and indirect cost, $58 billion on obesity. So obviously something has to be done. Another thing what is clear, whatever we are doing is not working that is for sure. We have to change the way we think, somebody has to come up with an idea outside the box. If we keep continuing it’s going to cause a lot of headache and trauma and suffering etc.

So how can we even approach - if we go back and look, why 1989 or 1980s, prior to that why were we okay? The first culprit was probably agriculture. Prior to agriculture, I was a hunter, gatherer, spending six to eight hours a day getting my food, physically very active. My diet was very high in fat and protein, very low in carbohydrates. Agriculture changed it all. In fact agriculture helped me have a lot of time to sit and think and do science and arts and everything else. Civilisation started picking up, but I started becoming a bit lazy. I have to be lazy. If I’m a hunter or gatherer next time I have to exert a lot, if I have a chance I sit down and rest. But today, because of agriculture for a long time I didn’t have to do that.

But just more recently, that’s in the ‘70s, technology picked up, both in terms of technology for us to move around, not only that the computers, computer science, laptops, there’s a whole lot of developments coincided with agriculture, we became even more sedentary. Plus the food technology made it we have got a lot of more appealing foods available all the time. So really agriculture and technology, are they the culprits? Is there any chance for us getting out of this at all? By nature I have evolved to seek sweet food, high fat food, because I need the energy, that is my nature. Sometimes we have the debate comparing this to an addiction like smoking. They’re totally different things. You can’t tell people not to eat things which are pleasant, which nourishes them, which makes them survive basically. So you’re kind of going against nature.

So what is the solution? Are we all going to eat ourselves to death? And is there a way out at all? So if we go back and look in addition to this technology and agriculture, whatever happened, the food industry had a big shift from selling the food - as obesity crept up one of the big buzz was we have to reduce our energy intake. Obviously obesity means you are eating more than you spend, so low fat became the key button for consumers to choose food. Even today low fat is number one seller. If I go and buy something I want to see how much fat is there. 50%, 60% reduction in fat, I’m happy, I can have that. So the fat intake during this time is gradually dropping, we are not eating as much fat. But what is it compensated with when you take fat out? You’re adding sugars to make it sweeter. In fact high fructose corn syrup which is even more sweeter on weight basis, that is one of the major things what happened around this time, high fructose corn syrup became an important ingredient for food manufacturers.

The availability of these low cal, low fat foods exploded as well in parallel to this. If you look at this is consumption of low calorie food products in the US, this slide, shows within a span of 20-odd years, nearly 70%/80% Americans would consume low fat products. That’s very similar in Australia as well, we always look for low cal, conscious of calories. In fact because we seek more and more low cal, as I’m aware that obesity is a problem, I’m going more for low cal, which means I’m in this catch‑22, I’m going back to, if that was the culprit, if sugar was the culprit, basically I’m going back to sugar, compounding the problem. Maybe it explains why it is escalating still despite all the efforts we are doing. Can it be the sugar? You look at high fructose corn syrup intake wasn’t existing prior to 1960s, technology wasn’t there. Once we have started producing that, the sugar intake is gradually decreasing a little bit but high fructose corn syrup, that sugar is rapidly increasing in parallel with the obesity epidemic.

Fructose is a bit more dangerous than glucose. In fact I’m going to show you that probably glucose is a lot more dangerous as well. Our human body, because we evolved on low carb diets, low carbohydrates, we can’t handle excess carbs. When do I have excess carbs? If I’m lazy, sedentary, I don’t burn enough, I eat high amounts of carbohydrates. If I combine that, that’s what has happened with agriculture and technology, glucose, when I use that for energy it produces - the way we get energy from fat, our fatty acids and glucose and protein - fatty acids and proteins and glucose are very different. We produce by the nature of how we get energy a lot more what we call reactive oxygen species. You can relate that to harmful radicals which do damage to DNA, damage to protein. In fact, these reactive oxygen species have been linked to insulin resistance, inflammation, in fact obesity is now considered as a low grade inflammatory disease, diabetes and certain types of cancers.

In other words, all the disease risks we talk about linked to obesity have got these reactive oxygen species or pollutants if you want to call have a role to play. If I use carbs to get my energy I produce more of those pollutants. In other words, my fuel I’m using for energy, a lot more carbs, I’m doing more and more because I don’t want to have fat. I could say fat is a lot cleaner type of energy if you want to use fat as an energy source, or fatty acids.

So what is the solution? If reactive oxygen species is the culprit, why are glucose and carbohydrate - can I stop that there? We know anti-oxidants are those which can capture these reactive oxygen species, protect our body from the harmful impact. So can we simply put antioxidants in our diet, is it going to prevent obesity problems? So I’m going to show you a couple of sort of data to support this type of thing. In other words, don’t think about what is in your food, think about what is not, particularly the antioxidants. These are protective chemicals, which will protect you from the harm. In fact, food nutritionists and dieticians see food as once you get requirements for nutrients. There are a number of them that keep increasing less than 50. But food, even a carrot has more than 1,000 chemicals, call it phytochemicals. In jungle plants have about 10,000 phytochemicals, what are they doing? Plants produce this to protect themselves from oxidative damage. In fact, if you put plants under harsh conditions these antioxidants are higher in those plants. In other words, we not only need these typical nutrients, we need these extra things, protective things from plants.

So we have to shift the way we think of obesity on what are we not eating? 90% of Australians do not meet the requirement of recommended intake of fruits and vegetables that are very rich in these phytochemicals. So the problem has arisen, being lazy, technology, eating too much carbs, even though less fat, on top of that I don’t have the protective chemicals. So this perhaps is the reason for escalation. So we did an experiment. We add sugar, how do you get sugar? Sugar cane, you take sugar but then you throw everything out. You throw everything out, in fact in nature if you take sugar, sugar always comes with these protective chemicals, always. Including honey, very rich in antioxidants. I just take sugar and not the antioxidants or I take the oil, not the other things, then we have a problem. We don’t have these protective things. If you look at the antioxidant capacity, the one we throw away, called molasses, dark liquid, thrown away, in fact they are fed to cattle, we don’t want to eat it. That has 4,500 - they are called flat units, the units aren’t important, relatively 4,500 units. How much is in sugar? A very small fraction of that. If you look at high fructose corn syrup, that is almost nothing. So in a way it is all about protecting ourselves with these phytochemicals.

So we did an experiment, we use a mouse model where these mice are used as a human model basically because if you give them so-called western diet, which is high fat, high sugar, after about four months they become obese. Another two months they become type 2 diabetic. Used to study. What we tried to do was we gave them this high fat diet, either by high fat diet alone, a western diet alone, or we added in the sugar part of the diet how much molasses you would throw away, we replaced it. Made it all same calorie except I have replenished, I restored the antioxidants in that. Now we did that experiment and what to our surprise, dramatic effect of having relatively small amount. This is about 5%, it is fairly big. Molasses, the antioxidant amount is quite large, but nonetheless it is same amount what would have been in the sugar in the first place.

So if you look at the laboratory chow, which is what they’re fed on, low fat, standard diet, the abdominal fat … look at abdominal fat, we take a portion of the fat and weigh it, that’s fairly small, half a gram to one gram that we have at the most. If you give them a western diet, high fat, high sugar, many fall higher fat, they’re obese, the mouse on the right. But if you replace the molasses, same energy, in fact, these mice eat a little bit more food because it’s molasses, mice seem to like it a bit more. But the body fat is only slightly more than this low fat. And these are very healthy mice as well, they are responsive to insulin, they don’t have these complications.

So this we should then - what it says is let us look at what we don’t eat. How do we encourage people to have antioxidants in their diet? I’m not talking about the supplements. It is always dangerous when you take one or two chemicals out, take in large amounts, what happens to me? We somehow have to restore this protective capacity of the whole food compared to the processed food where we have thrown them away. We’ve got to replenish it. Should we get the food industry responsible for it? Governments responsible for it? Or just public education to eat more of these foods which are rich in phytochemicals?

If you look at phytochemicals in foods, this shows just in fruits, vegetables and herbs and spices, large variation. Just recommending people to say eat two serves of fruits and five serves of vegies is not good enough because those vegies and fruits have different amounts of antioxidants. We probably have to start thinking how much antioxidant I should have in my diet every day if I want to protect myself from these chronic diseases? You can see here the numbers, fruits are generally lower compared to vegetables, but spices are many times higher, quite large amounts. So what we had to do, we added a very small amount of the herb/spice mix, eight milligrams per gram to this high fat diet. See, would a small amount of herb/spice mixture protect? The same mice, high fat diet, a herb mixture added, those eight milligrams per gram, we did find that the amount of abdominal fat was significantly lower, but the amount used here was way below the molasses.

So this confirmed to us that this is the new idea. New ideas don’t look at what is in the food, look at what is not in the food. So how can you get that from … or even make that food whole in that respect? So like I said before there are more than 10,000 phytochemicals in fruits and vegetables. How do we encourage people to eat this? How can governments do this? I would say rather than penalising the food industry, taxing for fatty foods which has what has been talked about, why don’t we give incentive to Woolworths and Coles if you sell fruits and vegies, you get a bonus. Guess what? These people know you, know me, consumers. When do I eat what. If they get incentive they know how to get us to eat fruit and vegies. We need to get that advertising campaign. We need to get that protection thing. So this is what we should be thinking. In fact plants we used to eat were around 200 before agriculture, with agriculture they’re fairly small, these are very small numbers of what we can eat. A lot of other plants are in tribal or traditional diets. For many parts of the world, Asia or Africa, the oldest plants are not commercial. So in other words, we probably have a lot more phytochemicals there to protect us if we go and look for them. And some of them are very high, you don’t have to eat a lot, but you need to get that protection.

So rather than eating this phytochemical deficient, you can have this, you get more than the calories you need for the day, most of the day. But you don’t have anywhere near the phytochemicals you need from it. Rather than that we need to change the whole way of thinking. I thought I’d conclude with this because this is the big danger we are facing. China and India, half of the world’s population in these two countries, these global food companies are going there, taking with them the obesity problem. The diabetes and the incidents in India is already threatening India’s economic progress. At the same time technology has gone there as well, now most Indian families have a car, they are not physically as active. The rural India to urban India is about tenfold difference in the diabetes and obesity they have. So we need to somehow get the message that we are going to a slow chronic death unless we do something about our health. I conclude at that.
(music interlude)
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