Program for Reversing Diabetes by Dr. Neal Barnard 

Introduction

Let me emphasize that you will not need to cut calories, limit carbohydrates or stick to small portions.  In fact, you can eat until you are full.  What we will zero in on is the type of food you eat.

Worldwide about 200 million people are living with diabetes.

In a series of research studies conducted at Georgetown University and George Washington University our research team has proven that many people with diabetes can think beyond delaying inevitable decline and improve their health dramatically. They can cut their blood sugar, increase insulin sensitivity and reduce or eliminate medications and they can do this with a simple set of diet changes.

Chapter 1 – The Basics Have Changed

Glucose is your body’s fuel.

Meanwhile, the glucose that cannot get into your muscle cells builds up in your bloodstream. It becomes more and more concentrated in the blood and eventually it starts to pass through the kidneys and ends up in your urine. 

Now as glucose passes through your kidneys, it carries water along with it – lots of water, hence all those trips to the bathroom. What follows, naturally, is thirst all symptoms of one problem: glucose having trouble getting into your cells.  

An overly large amount of glucose flooding through the bloodstream day after day can harm the arteries. Left unchecked, it can damage the heart and the delicate blood vessels of the eyes, kidneys and extremities.

When you change your diet and make other healthful improvements, a rising glucose level can fall.  Sometimes the change can be so dramatic that no doctor looking at you afterward would ever guess that you had once been diagnosed with diabetes.

Normal fasting blood glucose is less than 100 mg/dl.  After a 2 hour glucose tolerance test, the value should be less than 140 mg/dl.

Insulin acts like a key, opening a door to the cell and allowing nutrients inside. When insulin arrives at the cell’s surface and opens the door, glucose is able to enter the cell which uses it for power.

The American Diabetes Association (ADA) recommends that people with diabetes get their A1c values below 7%. Research shows that lower values cut the risk of complications, so many experts now call for targets of 6.5 or even 6 per cent.

The marketing of pharmaceuticals has so dominated medical practice that many doctors give little more than lip service to diet and exercise, which can often be dramatically effective.  

Chapter 2 – Reversing Type 2 Diabetes 

Large population studies showed that diabetes was rare in Japan, China, Thailand and other Asian countries. It was similarly rare in parts of Africa.

These studies also showed something else: People in countries where diabetes was uncommon were not following anything like a “diabetes diet”.  They did not avoid carbohydrates, they ate starchy foods every day. In Asia and Africa, rice and other grains, starchy vegetables, bean dishes and noodles are staples. In fact, researchers found that people in these countries ate considerably more carbohydrates than North Americans or Europeans do, yet diabetes was relatively rare. So were weight problems.  While obesity is found in more than 30% of American adults, it occurred in less than 1% of Japanese adults following a traditional diet. Heart disease and several forms of cancer were rare too. And longevity among Japanese adults was better than for North Americans.

As the Japanese diet became more Westernized, the prevalence of diabetes has exploded. For adults in Japan over age 40, diabetes prevalence was less than 5% prior to 1980; by 1990 it had gone to 12%

Your pancreas produces insulin and sends it into your bloodstream. Like a key sliding into a lock, insulin attaches to receptor on the cell’s surface and causes the cell membrane to permit glucose to enter.  In type 2 diabetes, this system does not work properly. Your pancreas makes insulin but when it arrives, it has trouble opening the door.  It is as if the lock has somehow become jammed and the key no longer works.  This is insulin resistance.  Yes the insulin key is there but it has trouble doing its job.  The new approach to diabetes is cleaning out your biological locks.

Several years ago, my research team began a series of studies to see what diet alone could do. We tested a diet that focused not on limiting carbohydrates but rather on getting as much fat off the plate as possible.  We thought if we could do that, perhaps we could clean out the lock mechanism that opens the cell doors.

At the end of the study period, everyone weighed in. In just 12 weeks, the average participant had lost 16 pounds. Their fasting blood sugar had dropped 28 per cent. Two-thirds of the participants on diabetes medications were able to reduce or discontinue them in that short period of time.   All this occurred without any limits on calories, portions or carbohydrates and without exercise.

By the 14 week point, their insulin sensitivity had increased by 24 per cent.  Further the average A1c for the group had dropped from 8.0 to 6.8 percent.

In 1990, Dr. Dean Ornish tested the same diet on individuals with heart disease.  After a year the patients’ coronary arteries which had been blocked by years of poor diet, were actually starting to open again. The difference was clearly visible in 82% of the patients after 1 year.  This occurred without surgery or drugs – even without cholesterol lowering medication.

Other researchers have shown that this same sort of diet change reduces blood pressure.  Apparently eliminating animal fats reduces the viscosity of the blood.  Blood pressure is also reduced by the potassium in vegetables and fruits.

Vegetarians are slimmer too. The average person who embraces a vegetarian diet loses about 10 per cent of his or her body weight.

Inside the Cell

Indeed, insulin’s ability to work is blocked by the accumulation of something within the cells.  Inside the muscle cells are tiny amounts of fat, fat that interferes with insulin’s ability to work.

How did this fat get there?  Well, muscle cells normally store a tiny amount of fat, which provides an energy source for physical activity. The amount is normally quite small and the fat simply waits for that day when you are much more active and need a bit of extra energy.  For some reason fat can build up much more than it should. The fat buildup reaches the point where it is gumming up the lock.
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Normally, insulin attaches to receptors on the cell’s surface and signals the cell membrane to allow glucose to enter.  However, if fat, called intramyocellular lipid, accumulates inside the cell, it interferes with insulin’s intracellular signaling process.  Tiny organelles, called mitochondria, are supposed to burn fat, and their failure to keep up with the accumulating fat may be the origin of type 2 diabetes. Luckily, evidence shows that diet changes can reduce the amount of fat inside the cell. 

The mitochondria are the fat burners and are responsible for turning fat into energy to power your muscle cells.  Surprisingly enough, it may be that the number of mitochondria you have depends on what you eat. 

If the influx of fat stops, the fat inside the cells dissipates and when that happens, the cells start to regain their normal function.

At Imperial College School of Medicine in London, researchers studied a group of individuals following a vegan diet. They compared the participants to others who were similar in age and body weight but were not following a vegan diet. When the researchers measured the intramyocellular lipid in each participant’s calf muscles, they found it was 31% lower in the vegans than in the omnivores.

Chapter 3 – A Revolution in Type 1 Diabetes

Research over the past 2 decades suggests that we may already have the ability to prevent many cases of type 1 diabetes. 

If you thought the disease was genetic and there was no way to stop it, read on. Studies of identical twins have set that notion aside. It turns out that if one twin has type 1 diabetes, the other has less than 40 per cent chance of developing it.

If you have type 1 diabetes, your immune system has made a major error: It has attacked and destroyed your insulin-producing cells, making it what scientists call immune disease.

But why does it occur? Back in 1992, a team of Canadian and Finnish researchers reported an important discovery in the New England Journal of Medicine. Examining blood samples from 142 children newly diagnosed with type 1 diabetes, they found that each of the children had antibodies that were primed to attack cow’s milk proteins. These antibodies had apparently arisen in response to cow proteins in their infant formula, but the antibodies were also capable of attacking the body’s insulin-producing cells.  The antibodies that arose to destroy the cow’s milk protein ended up attacking the children’s insulin-producing cells. 

The researchers believe that the mature digestive tracts of adults would not allow these dairy proteins to pass through the intestinal wall and into the bloodstream, but in infants, the molecules passed though more easily. The study suggested that one way to prevent type 1 diabetes, at least for many children, might be to avoid exposure to cow’s milk early in life.

Based on more than 90 studies, the American Medical Association eventually agreed that indeed the risk of diabetes can very likely be reduced if infants are not exposed to cow’s milk proteins early in life.

In order to avoid exposing babies to dairy proteins, it is important to eliminate them not only from infants’ diet but also from the diets of their breast feeding mothers.

Chapter 4 – A Powerful New Menu

For type 2 diabetes, our goal is to “clean the gum out of the locks.” As you will recall, the fundamental problem in type 2 diabetes appears to be the accumulation of tiny amounts of fat inside the cells. They make it hard for insulin to do its job by blocking what is called insulin signaling.

To reverse the course of diabetes, “clean the gum out of the locks” and allow the heart and blood vessels the best chance of reversing any existing blockages, there are 3 guidelines.

1. Set aside animal products.

2. Keep vegetable oils to a minimum.

3. Favor foods with a low glycemic index.

	What a difference: Animal versus Plant Foods 

	Animal Foods
	Plant Foods 

	
	Fat (% of calories)
	Cholesterol (mg)
	
	Fat (% of calories)
	Cholesterol (mg)

	Beef, lean
	37
	86
	Beans, navy
	4
	0

	Chicken, white, skinless
	23
	85
	Broccoli
	11
	0

	Pork loin lean
	41
	81
	Lentils
	3
	0

	Salmon, Atlantic
	40
	81
	Apple
	3
	0

	Trout, rainbow
	35
	69
	Orange
	4
	0

	Tuna, white
	21
	42
	Rice, brown
	7
	0

	* Servings are 3.5 ounces (100 grams)

	Source: USDA http://ndb.nal.usda.gov/index.html 


 Diets that eliminate animal products altogether cut LDL cholesterol by more than 20 percent.

Now you will notice that the diet I recommend is not just free of animal fat; it is also free of animal protein. That is important because animal protein can harm the kidneys and protecting them is a key goal. Protein from plant sources is the way to go. 

Dairy proteins.  These proteins have come under scrutiny from their potential contribution to type 1 diabetes. Animal proteins appear to accelerate the gradual loss of kidney function. People who have migraines often report improvement when they avoid certain foods, and milk and other dairy products are often at the top of the list. The same has been reported for some cases of rheumatoid arthritis. The problem, it appears, is not the fat or lactose, at least not for these conditions. The trigger seems to be dairy proteins.

Two large Harvard studies and several other studies from other countries have shown that milk-drinking men have a significantly higher risk of prostate cancer compared with men who generally avoid milk.

Eggs

The yolk is where the cholesterol lurks with 213 milligrams in a single egg. That’s more than in an 8 oz steak. Egg white has problems of its own, since it is essentially pure animal protein.  Animal protein can present problems for your kidneys and you are better off with plant protein.

Vegetable Oils

All fats and oils are loaded with calories.  They have 9 calories per gram, which is more than twice the calorie content of carbohydrate or protein (4 calories per gram). Thus when it comes to calorie content, vegetable oils are as fattening as lard.

Good Fats

The good fats are alpha-linolenic acid and linoleic acid which are omega-3 fats.   You only need a tiny amount of these fats.   Where do you find them? Beans particularly soy beans are relatively rich in the good fats.

The best way to get good fats in your diet is to skip animal products, fried foods and vegetable oils and get your nutrition form vegetables, fruits, beans and whole grains.  The traditional western diet results in about 80 grams of fat per day. A plant based diet without vegetable oils results in about 20 grams of fat per day. Similarly your cholesterol intake will drop from 200 milligrams per day to zero.

The Glycemic Index of Bread versus Pasta   

Let’s say we are making bread dough. We add a bit of yeast to the flour to make the bread rise. The yeast causes many tiny air pockets to form. Now as you eat the baked bread, your stomach acid and digestive enzymes enter those air pockets and rapidly break the molecules of flour into individual sugar molecules that then pass from your digestive tract into the bloodstream.

Pasta is different. It is not made with yeast so it has no air pockets. If bread is like a pile of tiny twigs, ready to ignite with a single spark, pasta is like a pile of logs – it is much more compacted and “catches fire” more slowly.  Even if you chew pasta thoroughly, it will not digest as rapidly as bread.

Fiber

On average, each 14 grams of fiber cuts about 10 percent off your caloric intake. A person who normally eats about 2,000 calories per day and then adds 14 grams of fiber to their daily will tend to feel full after eating 1,800 calories.

Reversing Symptoms

A team of California researchers used a low-fat vegan diet, combined with exercise, in a group of 21 people with type 2 diabetes, all of whom had painful neuropathy – the nerve symptoms that arise as the nerves show signs of damage.   In just 2 weeks, 17 of 21 reported complete cessation of their nerve symptoms and the remaining 4 had noticeable improvements.
Step 1: Use the New Four Food Groups

Build your diet from four healthy staples – whole grains, legumes, vegetables and fruits.

Findings from the US government’s National Nutrition and Health Examination Survey, conducted from 1999 through 2002, showed that people who included beans in their regular menu weighed, on average 6.5 pounds less than people who generally neglected this healthy food group.

Virtually all vegetables have a low GI.  The main exception is baking potatoes, so favor yams and sweet potatoes instead.

Nearly all fruits have low GI; the exceptions are watermelon and pineapple.

You should also add a daily multivitamin that includes B12.

Protein.  While animal protein can be hard on the delicate tissues of the sources of the kidneys, plant proteins appear to be free of this problem.  They are also free of the risks of calcium loss and kidney stones associated with animal protein. 

Calcium. Research has shown that milk’s benefits are for the most part a myth.  You need some calcium in your diet but it should come from healthful sources, namely green leafy vegetables and beans. There is one exception: Spinach is high in calcium but the absorption fraction is very low.
Iron.  The most healthful iron sources are the same foods that bring you calcium: beans and green leafy vegetables.  They are rich in iron but carry it in a special form called non-heme iron.  In contrast, meats contain heme iron, which is like an uninvited guest at your party. It barges in whether you need it or not. Over the long run, meat eaters tend to accumulate too much iron. 
Fat: Most vegetables, fruits and beans contain very little fat and what they do have is a healthful mixture, including traces of the essential fats alpha-linolenic acid and linoleic acid.
Chapter 5 – How to get Started
Oatmeal. Oats are rich in soluble fiber, the kind that removes cholesterol from your body. Choose old-fashioned oatmeal, not instant or 1 minute varieties.

Chapter 6 – Healthful Weight Control
Each 14 grams of fiber added to your daily menu cuts calorie intake by about 10 per cent.  The richest sources of fiber are beans, vegetables, fruits and whole grains.
Using Volumetrics
Surprisingly, what makes us stop eating does not seem to be the number of calories we have ingested nor is it the number of grams of carbohydrate or protein in a meal. Rather, it is the weight of food we have consumed. It is as if your stomach has a scale and once it registers a certain number of grams of food, it signals your brain that you have had enough.

There’s an effective weight-loss strategy in there.  If the foods you eat contain a fair amount of water – soups or fruit, for example – they are heavy enough to tip your “stomach scale” and reduce your appetite.  Because the weight of these foods comes mainly from water, which has no calories, you tend to cut your total calorie intake for the day.

If one serving has fewer calories than grams, it is a good choice. 

In our studies using low fat vegan diets, weight loss averages about 1 pound per week. In turn, each pound you lose tends to reduce your cholesterol level by an average of about 1 mg/dl. Adding exercise can increase the pace, depending on your regimen.
Chapter 10 – Which Supplements Should You Take

Cinnamon: Cinnamon has been shown to cut fasting glucose levels by 18 to 29 percent. As little as ½ teaspoon of ordinary cinnamon added to your morning oatmeal and other foods not only seem to reduce blood sugar but also appear to reduce blood cholesterol levels.
Chapter 11 – Exercise for the Rest of Us

Aerobic Exercise reduces your blood sugar and triglycerides and if you keep it up you will live longer.

Resistance Exercise also improves your insulin sensitivity. 

One part of your body that benefits tremendously from exercised is your heart. Also exercise helps you sleep.

Chapter 12 – A Healthy Heart

Some evidence suggests that your heart is assaulted especially hard by smoking. High blood pressure and high cholesterol levels, while your small blood vessels such as those on your eyes and kidneys are especially sensitive to high blood pressure levels.
Your body uses cholesterol in the same way a factory might use petroleum. Cholesterol is a raw material and your body makes many things from it.  Cholesterol is used to make certain hormones including testosterone and estrogen. It is also inserted into the thin cell membranes that surround each cell in your body and it acts as a kind of glue to hold the membranes together.  

All fats are mixtures. Beef fat is 50% saturated fat with the rest being unsaturated fats.  Chicken fat is about 30% saturated. Fish are about 20% saturated.  Vegetable oils are about 10% saturated except for coconut and palm oils which are over 50% saturated fat.

All meats contain cholesterol. Tuna at 10 milligrams per oz, shrimp at 50 mg/oz, chicken 25 mg/oz, beef 25 mg/oz.  There is no cholesterol in any food from plants.

Aiming to be Heart Attack Proof

In China, heart disease, weight problems, diabetes, cancer and high blood pressure are virtually unheard of.  Dr. Caldwell Esselstyn aimed to get cholesterol so low that heart disease would stop in its tracks. He prescribed a vegetarian diet without dairy products or added oils.  The program worked.  Dr. Esselstyn’s patients became practically bulletproof.  Dr. Esselstyn called American cardiologists together for the Summit on Cholesterol and Coronary Disease. He put forward his belief that physicians need to promote healthier diets. If doctors continue to prescribe only modestly effective diets, he said, their patients will be stuck with endless prescriptions, operating rooms will remain busy with angioplasties and coronary bypass surgeries and medical costs will continue to soar.
Soy products have a special cholesterol lowering effect. Aside from the fact that they have no cholesterol or animal fat, there is something about soy protein that brings down cholesterol a bit further. 
Exercise will not lower your total cholesterol but it will increase HDL cholesterol.
Reducing Triglycerides. 

Simply including beans in your daily menu is a surprisingly powerful step that trims triglycerides by as much as 17 percent.  Also take one additional step: avoid sugar, white bread products and other high GI foods. These foods seem to raise triglycerides.

One solution to many problems
You do not need one diet for diabetes, another for cholesterol and a third one for weight loss. A diet that skips animal products, vegetable oils, dairy products and high GI foods tackles all these problems at the same time.

Plant based diets are rich in potassium which seems to reduce blood pressure. The absence of animal fat also reduces blood viscosity.

Chapter 13 – Healthy Nerves, Eyes and Kidneys
Cataracts

First it is important to avoid tobacco and protect your eyes from harsh sunlight.

Second, avoiding dairy products appears to significantly reduce the risk of cataracts.  The culprit here appears to be lactose or milk sugar rather than milk fat.

Green, leafy vegetables such as broccoli, spinach and collards protect the eyes.

Retinopathy

The retina, located at the back of the eye is like a camera film. Millions of tiny nerves in the retina pick up images and send them to the brain. These nerves can be damaged by elevated glucose, blood pressure or cholesterol.  Most people with diabetes eventually develop at least a mild degree of retinopathy.  The plant based, no oil diet will protect your eyes from retinopathy.  

Healthy Kidneys

Your kidneys are made up of millions of tiny filtration units.  They purify your blood, sending waste products out into the urine.  High blood pressure, high blood glucose and high cholesterol assault them, leading to a condition doctors call nephropathy.

Animal protein is part of the problem, so you want to avoid it. Since animal protein taxes the kidneys, getting your protein from plant sources helps protect them. The less animal protein you consume, the lower your risk of kidney problems. A low-fat vegan diet is not only free of animal protein, cholesterol and animal fat; it also brings down blood pressure, which is also important in protecting your kidneys.
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