A person with  diabetes can use exercise to help control their blood sugar levels and provide energy their muscles need to function throughout the day. By maintaining a healthy diet and sufficient exercise, a person with  diabetes may be able to keep their blood sugar in the normal non-diabetic range without medication.In Diabetes, a Complex of Causes 


Richard Perry/The New York Times

Down to the Bones Working with mice, Dr. Gerard Karsenty of Columbia University found that a hormone released from bone may help regulate blood glucose. 
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Published: October 16, 2007

An explosion of new research is vastly changing scientists’ understanding of diabetes and giving new clues about how to attack it. 
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Life Sciences Institute/ University of Michigan

Study Fat tissue from a mouse that was fed a high-fat diet. 

The fifth leading killer of Americans, with 73,000 deaths a year, diabetes is a disease in which the body’s failure to regulate glucose, or blood sugar, can lead to serious and even fatal complications. Until very recently, the regulation of glucose — how much sugar is present in a person’s blood, how much is taken up by cells for fuel, and how much is released from energy stores — was regarded as a conversation between a few key players: the pancreas, the liver, muscle and fat. 

Now, however, the party is proving to be much louder and more complex than anyone had shown before. 

New research suggests that a hormone from the skeleton, of all places, may influence how the body handles sugar. Mounting evidence also demonstrates that signals from the immune system, the brain and the gut play critical roles in controlling glucose and lipid metabolism. (The findings are mainly relevant to Type 2 diabetes, the more common kind, which comes on in adulthood.)

Focusing on the cross-talk between more different organs, cells and molecules represents a “very important change in our paradigm” for understanding how the body handles glucose, said Dr. C. Ronald Kahn, a diabetes researcher and professor at Harvard Medical School.

The defining feature of diabetes is elevated blood sugar. But the reasons for abnormal sugar seem to “differ tremendously from person to person,” said Dr. Robert A. Rizza, a professor at the Mayo Clinic College of Medicine. Understanding exactly what signals are involved, he said, raises the hope of “providing the right care for each person each day, rather than giving everyone the same drug.” 

Last summer, researchers at Columbia University Medical Center published startling results showing that a hormone released from bone may help regulate blood glucose. 

When the lead researcher, Dr. Gerard Karsenty, first described the findings at a conference, the assembled scientists “were overwhelmed by the potential implications,” said Dr. Saul Malozowski, senior adviser for endocrine physiology research at the National Institute of Diabetes and Digestive and Kidney Diseases, who was not involved in the research. “It was coming from left field. People thought, ‘Oof, this is really new.’

“For the first time,” he went on, “we see that the skeleton is actually an endocrine organ,” producing hormones that act outside of bone.

In previous work, Dr. Karsenty had shown that leptin, a hormone produced by fat, is an important regulator of bone metabolism. In this work, he tested the idea that the conversation was a two-way street. “We hypothesized that if fat regulates bone, bone in essence must regulate fat,” he said. 

Working with mice, he found that a previously known substance called osteocalcin, which is produced by bone, acted by signaling fat cells as well as the pancreas. The net effect is to improve how mice secrete and handle insulin, the hormone that helps the body move glucose from the bloodstream into cells of the muscle and liver, where it can be used for energy or stored for future use. Insulin is also important in regulating lipids. 

In Type 2 diabetes, patients’ bodies no longer heed the hormone’s directives. Their cells are insulin-resistant, and blood glucose levels surge. Eventually, production of insulin in the pancreas declines as well.

Dr. Karsenty found that in mice prone to Type 2 diabetes, an increase in osteocalcin addressed the twin problems of insulin resistance and low insulin production. That is, it made the mice more sensitive to insulin and it increased their insulin production, thus bringing their blood sugar down. As a bonus, it also made obese mice less fat.

If osteocalcin works similarly in humans, it could turn out to be a “unique new treatment” for Type 2 diabetes, Dr. Malozowski said. (Most current diabetes drugs either raise insulin production or improve insulin sensitivity, but not both. Drugs that increase production tend to make insulin resistance worse.)

A deficiency in osteocalcin could also turn out to be a cause of Type 2 diabetes, Dr. Karsenty said. Another recent suspect in glucose regulation is the immune system. In 2003, researchers from two laboratories found that fat tissue from obese mice contained an abnormally large number of macrophages, immune cells that contribute to inflammation. The finding piqued the curiosity of researchers. “I remember reading the paper and thinking: ‘Wow, look at all those macrophages. What are they doing?’” said Dr. Jerrold M. Olefsky of the University of California, San Diego, School of Medicine.

Scientists have long suspected that inflammation was somehow related to insulin resistance, which precedes nearly all cases of Type 2 diabetes. In the early 1900s, diabetics were sometimes given high doses of aspirin, which is an anti-inflammatory, Dr. Olefsky said. 

Only in the past few years has research into the relationship of obesity, inflammation and insulin resistance become “really hot,” said Dr. Alan R. Saltiel, director of the Life Sciences Institute at the University of Michigan.

Many researchers agree that obesity is accompanied by a state of chronic, low-grade inflammation in which some immune cells are activated, and that that may be a primary cause of insulin resistance. They also agree that the main type of cell responsible for the inflammation is the macrophage, Dr. Saltiel said.
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But major questions remain, he said: “Why are these macrophages attracted to fat, liver and muscle in the first place? What are they doing? What are they secreting? What other immune cells are in there?” 

New research also suggests that “not all macrophages are created equal,” added Dr. Saltiel. There appear to be “good ones and bad ones” competing in fat tissue, with potentially large consequences for inflammation and diabetes.

Meanwhile, the promise of anti-inflammatory compounds as treatment continues to attract attention. “Certain cellular anti-inflammatory proteins may now be important new targets for drug discovery for diabetes treatment,” Dr. Olefsky said. But damping down the immune system is also potentially risky, he noted, adding: “If you’re inhibiting the macrophage inflammatory pathway, that’s good for insulin resistance and diabetes. But it might not be so good for your susceptibility to infections.” A major goal is to develop a drug that quashes only the specific component of macrophage inflammation that leads to insulin resistance, without causing other side effects.

One class of current medications, called thiazolidinediones, may work in part by reducing inflammation, which may in turn improve insulin sensitivity. But an example from this class, the drug Avandia, was also found to increase the risk of heart attacks. 

Another participant in the glucose conversation is the brain. Its role has long been suspected. More than a century ago, the French physiologist Claude Bernard suggested that the brain was important in blood sugar regulation. He punctured the brains of experimental animals in specific areas and managed to derange their blood sugar metabolism, making them diabetic.

But for years, virtually no one followed up on this finding, said Dr. Kahn, of Harvard. 

People thought about glucose as a critical fuel for the brain, Dr. Kahn said, but did not explore the brain’s role in glucose regulation. 

Only recently, with more advanced laboratory techniques, has this role been definitively established and expanded upon. 

Today’s genetic techniques, said Dr. Rizza, at the Mayo Clinic, are what have “really driven the process.” 

For instance, once scientists developed the ability to manipulate mice so that they lacked particular receptors in specific tissues, they could show that mice without insulin receptors in the brain could not regulate glucose properly and went on to develop diabetes, said Dr. Kahn, whose laboratory published this groundbreaking work in 2000. 

Other researchers have shown that free fatty acids, as well as the hormone leptin, produced by fat tissue, signal directly to a part of the brain called the hypothalamus, which also regulates appetite, temperature and sex drive. 

And several recent papers suggest that direct signaling by glucose itself to neurons in the hypothalamus is also crucial to normal blood sugar regulation in mice. 

“If the brain is getting the message that you have adequate amounts of these hormones and nutrients, it will constrain glucose production by the liver and keep blood glucose relatively low,” said Dr. Michael W. Schwartz, a professor at the University of Washington. But if the brain senses inadequate amounts, he continued, it will “activate responses that cause the liver to make more glucose, and new evidence suggests that this contributes to diabetes and impaired glucose metabolism.”

The brain, therefore, appears to be listening to — and weighing and making sense of — a chorus of signals from insulin, leptin, free fatty acids and glucose itself. In response, it appears to send signals to liver and muscle cells by way of several nerves, though additional mechanisms are probably involved. The gut also seems to chime in, said Dr. Rizza, adding that for him, this aspect of sugar regulation came as “the biggest gee whiz of all.” 

“Food comes in through the gut, so of course you should look there” for molecules involved in glucose regulation, he said. “But few people realized this until very recently.” 

Hormones from the small intestine called incretins turn out to talk directly with the brain and pancreas in ways that help reduce blood sugar and cause animals and people to eat less and lose weight, Dr. Rizza said. 

Numerous molecules that mimic incretins or prevent them from being degraded are in clinical trials. Two such drugs have been approved by the Food and Drug Administration: Byetta, an incretin mimic, from Amylin Pharmaceuticals and Eli Lilly; and Januvia, from Merck, which inhibits the destruction of the incretin GLP1. (Dr. Rizza is an adviser to Merck but says all consulting fees go to the Mayo Clinic for education and research.)

Still, it can be hard to predict how different drugs will interact in the body. And many promising candidates will turn out to have side effects — chattering helpfully with one organ, but problematically with another.

“The picture is becoming more and more complicated,” Dr. Saltiel said. “And let’s face it, it was pretty complicated before.” 

· 1 

· 2 

In-Depth From A.D.A.M. Treatment

Pre-diabetes precedes the onset of type 2 diabetes. People who have pre-diabetes have fasting blood glucose levels that are 100 - 125 mg/dL -- higher than normal, but not yet high enough to be classified as diabetes. (Pre-diabetes used to be referred to as “impaired glucose tolerance.”) Pre-diabetes greatly increases the risk for diabetes.

Treatment of pre-diabetes is very important. Research shows that lifestyle and medical interventions can help prevent, or at least delay, the progression to diabetes. While doctors sometimes prescribe insulin-regulating drugs such as metformin (Glucophage) and acarbose (Precose), evidence indicates that lifestyle changes can be at least as effective as drug therapy. The most important lifestyle treatment for people with pre-diabetes is to lose weight through diet and regular exercise. Even a modest weight loss of 10 - 15 pounds can significantly reduce the risk of progressing to diabetes.

Because people with pre-diabetes have a higher risk for heart disease and stroke, diet and exercise are also very important for heart health, as is quitting smoking. It is also important to have your doctor check your cholesterol and blood pressure levels on a regular basis. Your doctor should also check your fasting blood glucose levels every 1 - 2 years.

The major treatment goals for people with type 2 diabetes are:

· Treat all conditions that place patients at risk for heart disease and stroke, the major killers of people with type 2 diabetes. 

· Control blood glucose levels. The goal is to achieve fasting blood glucose levels of less than 110 mg/dL and glycosylated hemoglobin (HbA1c) levels of less than 7%. The objective is to reduce complications in small blood vessels and the nerve damage associated with diabetes. 

· In general, most people with type 2 diabetes should aim for HbA1c levels of less than 7%. However, patients who have heart disease or cardiovascular risk factors should talk to their doctor about individualized treatment goals for intensive blood sugar control. 

An intensive multi-pronged approach is critical for reducing complications and improving survival rates in patients with diabetes. Intensive therapy includes:

· Healthy lifestyle changes: Regular exercise, heart-healthy diet, quitting smoking. 

· Controlling blood sugar levels. Monitor blood sugar and hemoglobin HbA1c levels. Oral anti-hyperglycemic drugs such as metformin are first-line drug treatments. Insulin may eventually be needed. 

· Heart-protective drugs. These medications include various drugs to control high blood pressure (such as ACE inhibitors and diuretics) and cholesterol (statins and fibrates). Controlling high blood pressure is a proven factor in reducing mortality rates. Aspirin helps prevent blood clots and heart attack. 

In-Depth From A.D.A.M. Dietary Goals and Exercise

Diet

The treatment goals for a diabetes diet are:

· Achieve near-normal blood glucose levels. People with type 1 diabetes must coordinate calorie intake with medication or insulin administration, exercise, and other variables to control blood glucose levels. New forms of insulin now allow more flexibility in timing meals. 

· Protect the heart and aim for healthy lipid (cholesterol and triglyceride) levels and control of blood pressure. 

· Achieve reasonable weight. A reasonable weight is usually defined as a weight that is achievable and sustainable, rather than one that is culturally defined as desirable or ideal. Children, pregnant women, and people recovering from illness should be sure to maintain adequate calories for health. 

· Manage or prevent complications of diabetes. People with diabetes, whether type 1 or 2, are at risk for a number of medical complications, including heart and kidney disease. Dietary requirements for diabetes must take these disorders into consideration. 

· Promote overall health. 

Overall Guidelines. There is no such thing as a single diabetes diet. Patients should meet with a professional dietitian to plan an individualized diet within the general guidelines that takes into consideration their own health needs.

Healthy eating habits along with good control of blood glucose are the basic goals, and several good dietary methods are available to meet them. General dietary guidelines for diabetes recommend:

· Carbohydrates should provide 45 - 65% of total daily calories. The type and amount of carbohydrate are both important. Best choices are vegetables, fruits, beans, and whole grains. These foods are also high in fiber. Patients with diabetes should monitor their carbohydrate intake either through carbohydrate counting or meal planning exchange lists. 

· Fats should provide 25 - 35% of daily calories. Monounsaturated (olive, peanut, and canola oils; avocados; nuts) and omega-3 polyunsaturated (fish, flaxseed oil, and walnuts) fats are the best types. Limit saturated fat (red meat, butter) to less than 7% of daily calories. Choose nonfat or low-fat dairy instead of whole milk products. Limit trans-fats (hydrogenated fat found in snack foods, fried foods, commercially baked goods) to less than 1% of total calories. 

· Protein should provide 12 - 20% of daily calories, although this may vary depending on a patient’s individual health requirements. Patients with kidney disease should limit protein intake to less than 10% of calories. Fish, soy, and poultry are better protein choices than red meat. 

[For more information, see In-Depth Report #42: Diabetes diet.]

Weight Management

Being overweight is the number one risk factor for type 2 diabetes. Even modest weight loss can help prevent type 2 diabetes from developing. It can also help control or even stop progression of type 2 diabetes in people with the condition and reduce risk factors for heart disease. Patients should lose weight if their body mass index (BMI) is 25 - 29 (overweight) or higher (obese).

The American Diabetes Association recommends that patients aim for a small but consistent weight loss of ½ - 1 pound per week. Most patients should follow a diet that supplies at least 1,000 - 1,200 kcal/day for women and 1,200 - 1,600 kcal/day for men.

Unfortunately, not only is weight loss difficult to sustain, but many of the oral medications used in type 2 diabetes cause weight gain as a side effect. For obese patients who cannot control weight using dietary measures alone, weight-loss drugs, such as orlistat (Xenical) or sibutramine (Meridia), may be helpful. Orlistat may have specific benefits for people with diabetes. It may not only help achieve weight but also improve glucose, cholesterol, and lipid levels. In 2007, the FDA approved a non-prescription form of orlistat (alli). [For more information, see In-Depth Report #53: Obesity.]

Exercise

Sedentary habits, especially watching TV, are associated with significantly higher risks for obesity and type 2 diabetes. Regular exercise, even of moderate intensity (such as brisk walking), improves insulin sensitivity and may play a significant role in preventing type 2 diabetes -- regardless of weight loss. An important study reported a 58% lower risk for type 2 diabetes in adults who performed moderate exercise for as little as 2.5 hours a week.

Aerobic Exercise. Aerobic exercise has significant and particular benefits for people with diabetes. Regular aerobic exercise, even of moderate intensity, improves insulin sensitivity. People with diabetes are at particular risk for heart disease, so the heart-protective effects of aerobic exercise are especially important. Moderate exercise protects the heart in people with type 2 diabetes, even if they have no risk factors for heart disease other than diabetes itself.

For improving glycemic control, the American Diabetes Association recommends at least 150 minutes per week of moderate-intensity physical activity (50 - 70% of maximum heart rate) or at least 90 minutes per week of vigorous aerobic exercise (more than 70% of maximum heart rate). Exercise at least 3 days a week, and do not go more than 2 consecutive days without physical activity.

Strength Training. Strength training, which increases muscle and reduces fat, is also helpful for people with diabetes who are able to do this type of exercise. The American Diabetes Association recommends performing resistance exercise three times a week. Build up to three sets of 8 - 10 repetitions using weight that you cannot lift more than 8 - 10 times without developing fatigue. Be sure that your strength training targets all of the major muscle groups.

Exercise Precautions. The following are precautions for all people with diabetes, both type 1 and type 2:

· Because people with diabetes are at higher than average risk for heart disease, they should always check with their doctors before undertaking vigorous exercise. For fastest results, frequent high-intensity (not high-impact) exercises are best for people who are cleared by their doctors. For people who have been sedentary or have other medical problems, lower-intensity exercises are recommended. 

· Strenuous strength training or high-impact exercise is not recommended for people with uncontrolled diabetes. Such exercises can strain weakened blood vessels in the eyes of patients with retinopathy. High-impact exercise may also injure blood vessels in the feet. 

Patients who are taking medications that lower blood glucose, particularly insulin, should take special precautions before embarking on a workout program:

· Monitor glucose levels before, during, and after workouts (glucose levels swing dramatically during exercise). 

· Avoid exercise if glucose levels are above 300 mg/dL or under 100 mg/dL. 

· Inject insulin in sites away from the muscles used during exercise; this can help avoid hypoglycemia. 

· Drink plenty of fluids before and during exercise; avoid alcohol, which increases the risk of hypoglycemia. 

· Insulin-dependent athletes may need to decrease insulin doses or take in more carbohydrates prior to exercise, but may need to take an extra dose of insulin after exercise (stress hormones released during exercise may increase blood glucose levels). 

· Wear good, protective footwear to help avoid injuries and wounds to the feet. 

· Some blood pressure drugs can interfere with exercise capacity. Patients who use blood pressure medication should talk to their doctors about how to balance medications and exercise. Patients with high blood pressure should also aim to breathe as normally as possible during exercise. Holding the breath can increase blood pressure. 

[For more information, see In-Depth Report #29: Exercise.]

Improving Sleep

Some research suggests that not getting enough sleep may impair insulin use and increase the risk for obesity. More research is needed, but it is always wise to improve sleep habits.

Home Management of Diabetes

Monitoring Glucose (Blood Sugar) Levels

Both low blood sugar (hypoglycemia) and high blood sugar (hyperglycemia) are of concern, especially for patients who take insulin. Blood glucose levels are generally more stable in type 2 diabetes than in type 1, so experts usually recommend measuring blood levels only once or twice a day. For patients who have become insulin-dependent, more intensive monitoring is necessary. Patients should aim for the following measurements:

· Pre-meal glucose levels of between 90 - 130 mg/dL 

· Bedtime levels of between 110 - 150 mg/dL 

Different goals may be required for specific individuals, including pregnant women, very old and very young people, and those with accompanying serious medical conditions.

Finger-Prick Test. A typical blood sugar test includes the following:

· A drop of blood is obtained by pricking the finger. 

· The blood is then applied to a chemically treated strip. 

· Monitors read and provide results. 

Home monitors are about 10 - 15% less accurate than laboratory monitors, and many do not meet the standards of the American Diabetes Association. Most doctors believe, however, that they are accurate enough to indicate when blood sugar is too low.

Some simple procedures may improve accuracy:

· Testing the meter once a month. 

· Recalibrating it whenever a new packet of strips is used. 

· Using fresh strips; outdated strips may not provide accurate results. 

· Keeping the meter clean. 

· Periodically comparing the meter results with the results from a laboratory. 

For patients who have trouble controlling hypoglycemia (low blood sugar) or fluctuating blood sugar levels, continuous glucose sensor monitors are also available. In 2007, the FDA approved the STS-7 System, which continuously measures glucose levels for up to 7 days through a sensor inserted beneath the skin of the abdomen. Continuous glucose sensor monitors do not replace fingerstick glucose meters and test strips, but are used in combination with them. [For more information, see In-Depth Report #9: Diabetes - type 1.]
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To monitor the amount of glucose within the blood a person with diabetes should test their blood regularly. The procedure is quite simple and can often be done at home.

Glycosylated Hemoglobin

Hemoglobin A1c (also called HbA1c , HA1c, or A1C) is measured periodically every 2 - 3 months to determine the average blood-sugar level over the lifespan of the red blood cell. Normal HbA1c levels should be below 7%. Home tests are also available for measuring A1C.

Preventing Hypoglycemia

The following tips may help avoid hypoglycemia or prepare for attacks:

· Patients are at highest risk for hypoglycemia at night. Bedtime snacks are advisable if blood glucose levels are below 180 mg/dL (10 mmol/L). Protein snacks may be best 

· Patients who intensively control their blood sugar should monitor blood levels as often as possible, four times or more per day. This is particularly important for patients with hypoglycemia unawareness. 

· In adults, it is also particularly critical to monitor blood glucose levels before driving, when hypoglycemia can be very hazardous. 

· Patients who use medications that put them at risk for hypoglycemia should always carry hard candy, juice, sugar packets, or commercially available glucose substitutes designed for individuals with diabetes. 

Family and friends should be aware of the symptoms and be prepared:

· If the patient is helpless (but not unconscious), family or friends should administer three to five pieces of hard candy, two to three packets of sugar, half a cup (four ounces) of fruit juice, or a commercially available glucose solution. 

· If there is inadequate response within 15 minutes, the patient should receive additional sugar by mouth and may need emergency medical treatment, possibly including an intravenous glucose solution. 

· Family members and friends can learn to inject glucagon, a hormone, which, in contrast to insulin, raises blood glucose. 

Patients are encouraged to wear at all times a medical alert ID bracelet or necklace that states they have diabetes. If patients take insulin, that information should be included as well.




 HYPERLINK "javascript:pop_me_up2('http://www.nytimes.com/imagepages/2007/08/01/health/adam/19196Emergencytreatment.html','19196Emergencytreatment','width=470,height=520,scrollbars=yes,toolbars=no,resizable=yes');" 
Click the icon to see a glucagon kit.

Foot Care

Measures to Prevent Foot Ulcers. Preventive foot care can significantly reduce the risk of ulcers and amputation. Some tips for preventing problems include:

· Patients should inspect their feet daily and watch for changes in color or texture, odor, and firm or hardened areas, which may indicate infection and potential ulcers. 

· When washing the feet, the water should be warm (not hot) and the feet and areas between the toes should be thoroughly dried afterward. Check water temperature with the hand or a thermometer before stepping in. 

· Apply moisturizers, but NOT between the toes. 

· Gently use pumice to remove corns and calluses (patients should not use medicated pads or try to shave the corns or calluses themselves.) 

· Trim toenials short and file the edges to avoid cutting adjacent toes. 

· Well-fitting footwear is very important. People should be sure the shoe is wide enough. Patients should also avoid high heels, sandals, thongs, and going barefoot. Shoes with a rocker sole reduce pressure under the heel and front of the foot and may be particularly helpful. Custom-molded boots increase the surface area over which foot pressure is distributed. This reduces stress on the ulcers and allows them to heal. 

· Changes shoes often during the day. 

· Wear socks, particularly with extra padding (which can be specially purchased). 

· Patients should avoid tight stockings or any clothing that constricts the legs and feet. 

· Consult a specialist in foot care for any problems. 

Diabetes Care 
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· Eat food at fixed hours 

· Do not overeat 

· Do not eat immediately after a workout 

· Make sure you have three proper meals & light snacks in between 

· Eat about the same amounts of food each day 

· Eat your meals and snacks at about the same times each day 

· Make sure the gaps between your meals are short 

· Do not eat fast; masticate and munch your food well before you swallow 

· Drink a lot of water that will help flush the toxins off your system 

· Avoid fried foods and sweetmeats 

· Include fresh vegetable salad in every meal 

· Include sprouts in the diet 

· Take your medicines at the same times each day 

· Exercise at about the same times each day 

· Avoid smoking. Smoking leads to heart disease and poor circulation 

· Check your feet for cuts, blisters, and swelling which are likely to result from diabetes-related nerve damage 

· Take good sleep daily 

· Check your blood sugar level regularly 

· Try to stick up to the plan made up for sugar control 

· Check the other tests such as kidney function, liver function, heart function, ketone level etc 

· Check your weight periodically and maintain ideal body weight 

Diet Management During Diabetes
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Most of the food items contain carbohydrate, protein and fat. Cereals are rich in carbohydrate, lentils, lean meat, chicken and fish are rich in protein while oils, nuts and milk creams are rich in fat. Fat foods are high in calories; 1g of it provides 9 calories, while 1g carbohydrate or 1g protein gives only 4 calories. 

Carbohydrate is easily digested than fat and protein. The rise in blood glucose after a meal is due to absorption of glucose from a carbohydrate digestion and increase in production of glucose by liver. Sucrose (cane sugar), sweets and syrups cause a rapid rise in blood glucose than whole cereals like finger millet and wheat products.

In people with no diabetes, the rise in blood glucose after a meal comes down to the pre-meal level with in 2 hrs. In diabetes, the rise in blood glucose after a meal is not only higher but the fall to pre-meal level is slower (3-4 hrs). Therefore, snacks in between meals or frequent meals at short intervals tend to cause progressive increase in blood glucose in people with diabetes. 

Glucose is constantly needed to provide ready energy for the proper functioning of brain, heart, kidneys, liver and blood cells. When glucose is not available from ingested food, our liver produces from its store of carbohydrate (glycocen) and body stores of fats and proteins. The liver produces about 0.1058 oz of glucose/lbs body weight in a day. For example the liver of a man or woman weighing 154 lbs produces 7.0547 oz of glucose in a day. The production of glucose by the liver is kept in a check by small amounts of insulin secreted by the pancreas. 

These considerations and the modality of your treatment (tablets/insulin) are taken into account for formulating your diet management during diabetes and meal timings. The dietician would give your information on your diet. 

The general guidelines on diet are: 

In a typical day’s meals and snacks, you should have 1500-1800 calories with – 60% contribution from the carbohydrate, 20% from fat and 20% from proteins. You may need extra weight reduction. If you are on calorie-restricted diet, make sure to take 50-60% of calories as complex carbohydrate (whole cereals) to prevent any feeling of weakness. 

· You should eat a variety of food items everyday. Do not skip meals. Avoid snacks, unless you are advised to (example during insulin treatment). Don’t over eat. 

· Eat fruits and vegetables. Use less oil in cooking. Avoid fried foods, milk cream or food items cooked in coconut milk. 

· Avoid ready to eat food preparations, sweets and sugary drinks (canned beverages) that provide empty calories (no vitamin or essential minerals). 

· Keep a regular check on your weight – maintain it within the estimated limit. 

· Check your hemoglobin and proteins in blood samples at 6 months or 1 year’s interval, Suitable correction in diet format or supplementation may become necessary. 

· Despite a good control of blood glucose, if your blood lipids are high, you will need lipid lowering drugs regularly. Some times your doctor may advice you lipid-lowering drugs from the beginning of your diabetes treatment. 

· Match your mealtime to the form of insulin and insulin injection schedules as explained by your doctor or the diabetes nurse. 

Diabetes Diet 
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Diet plays a significant role in controlling the diabetes. The diabetic diet may be used alone or else in combination with insulin doses or with oral hypoglycemic drugs. Main objective of diabetic diet is to maintain ideal body weight, by providing adequate nutrition along with normal blood sugar levels in blood. The diet plan for a diabetic is based on height, weight, age, sex, physical activity and nature of diabetes. While planning diet, the dietician has to consider complications such as high blood pressure, high cholesterol levels.

With respect to the above factors, a dietician will assess calories to be given, like scheming the carbohydrates, proteins, fats, type of carbohydrate, amount of fiber and so on.

Exchange meal plan is a diet program which balances the amount of carbohydrate that we intake per day. Glucose is a sugar released from carbohydrate so, if we want to control blood sugar we have to limit the consumption of simple carbohydrate. Carbohydrate foods are given as value per portion, known as the exchange. This plan helps us to decide on the type of food to be taken, the amount of food and also the time to eat. You can plan for more flexible meals as you get more knowledge about the diet for a diabetic, may be like the counting carbohydrate meal plan or constant carbohydrate. But there is no common diet that works for everyone. Nor is there any particular diet that works perfectly for any diabetic over a long period. While planning diabetes diet we should adhere to certain important factors, they are as follows: 

· Fiber should be at least 1.4 oz / day 

· Instead of 3 heavy meals, we should go for 4-5 small mid intervals 

· Replace bakery products and fast foods by simple whole cooked cereals, and don't eat carbohydrates 2 hours before bedtime 

· Consume fresh fruit and vegetables at least 5 exchange/ day 

Diabetics always need to take care of their diet and also about the food they eat. Care has to be taken because all foods contain not only carbohydrate, but also some energy value. Protein and fat available in the food are converted to glucose in the body. This glucose has some effect on the blood sugar level, which has to be taken care of. Furthermore, you needn’t have to eat only the bland boring diet. Instead, you can eat more fruits, vegetables and whole grains. All it means is that you need to select foods that are high in nutrition and low in calories. 

Diabetic Diet Dos 
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· For breakfast, take cholesterol-lowering oatmeal 

· Have nuts rich in mono unsaturated fat, such as pecans, walnuts, and almonds 

· Eat pasta, stews and leafy salads along with beans-- kidney beans, chick peas, and dry beans, navy beans and peas which can reduce LDL "bad"; cholesterol 

· Fat free milk, yogurt, and cheese to be taken 

· Eggs whites to be included 

· White meat chicken and Fish and shellfish (not battered) are good 

· Increase intake of dry beans and peas 

· Have at least 20 to 25 grams of raw onion daily 

· Add wheat bran to your wheat flour (50% wheat flour + 50% wheat bran). This helps increase fiber in your diet 

· You can also add flaxseed and fenugreek seeds into the wheat flour 

· Increase fiber intake in the form of raw fruits, vegetables, whole cereals etc 

· Intake of cinnamon, garlic, onion, bitter melon, guar gum is known to considerably reduce blood glucose level 

Diabetic Diet Don'ts 
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· Don't fry foods instead bake, boil, poach or sauté in a nonstick pan. Steam or microwave vegetables. Buy tuna packed in water, not oil 

· Eat less high-fat red meat and more low-fat turkey and fish. Avoid organ meats 

· Limit the use of condiments such as ketchup, mustard and salad dress ion--they're high in salt and can be high in sugar, too 

· Rinse processed foods in water and, wherever possible, choose fresh foods over canned 

· Limit your salt (sodium content) 

· Read labels carefully. Soy sauce, brine and MSG, for example, contain a lot of sodium 

· Don't select ready to eat and junk foods items available to you 

· Don't smoke and stop alcohol consumption 

· Don't skip meals and medicine times 

Exercise During Diabetes 
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Exercise promotes muscular activity and burns sugar. Therefore, you may need a reduction in the dose of table or insulin. Exercise during diabetes also promotes good circulation and maintains weight.

Regular exercise, the ½ hr – 1 hr of brisk walking improves the effect of insulin. 

All diabetes patients need to exercise, but the type and the amount will vary for each individual. Most individuals would benefit from long walks (1.2-1.8 mi./day), gardening, walking to office or shopping complex, cycling short distances, or playing golf.

If you are taking insulin you will find that increasing your level of regular exercise may cause a significant fall in your blood glucose, sometimes producing hypoglycemia. You may therefore need to balance your food and insulin dose. If your type of exercise lasts longer e.g. badminton/tennis playing, you need to take sugar or fruit juice at regular intervals. Discuss this with your dietician or diabetes nurse educator.

If you are on tablets, you can perform extra exercise without worry of experiencing hypoglycemia.

If you are overweight and your diabetes is controlled alone, low blood glucose would not occur with an increase in amount of exercise.

The diagnosis of ‘Diabetes’ need not scare you to give up the sports you like. Many people with diabetes have excelled in highly competitive sports. 
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