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Abstract

Diabetes affects different people in different ways depending on their degree of diabetic complication. Diabetes
is the leading cause of premature deaths. Diabetes is a disorder in which the body does not use the sugars in food in
the usual way. Diabetics produce too little insulin or none at all, or cannot use insulin properly. Type | diabetes always
requires insulin, diet, and exercise. Insulin or oral hypoglycemic agents are only prescribed for Type Il diabetics.
Whatever type of diabetes it may be the key to proper control is balancing the glucose and the insulin in the blood. Good
management of diabetes needs healthy food intake and also fitness.
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Introduction

The word ‘diabetes’ is a Greek word meaning ‘flowing through
The commonest form is called diabetes mellitus, or ‘sweet flowing
through, because glucose appears in urine [1]. The increased amount
of urea excreted in the disease called polyuria [2]. Diabetes mellitus
is an uncontagious chronic disorder of carbohydrate metabolism [3].
Normally, some of the food one digests is changed into glucose (sugar),
which the body uses for fuel. Blood carries glucose to the cells where
a hormone called insulin allows it to enter the cells. This high blood
glucose leads to the conditions like weakness, hunger, poor growth,
itchy skin, slow healing, drowsiness, overweight, blurred vision.
Diabetics produce too little insulin or none at all, or cannot use insulin
properly. Then dangerously high levels of glucose can build up in the
blood. This is due to a malfunction of the hormone insulin which is
produced in the beta cells of the pancreas. Insulin is a hormone that
helps to regulate blood sugar levels by taking excess glucose out of the
bloodstream and putting it into body cells to be used as fuel or to store
as glycogen and fat. An accumulation of sugar in the blood leads to
a build up in the blood called hyperglycaemia and then it appears in
the urine. Symptoms include thirst, excessive production of urine and
weight loss [4]. In people with diabetes, either the pancreas doesn’t
make sufficient insulin or the body is unable to use insulin properly.
For either reason diabetes is characterised by raised levels of sugar in
the bloodstream as blood glucose is not controlled. This can ultimately
lead to diverse problems including blindness, gangrene, kidney disease,
nerve damage and impotence. Although diabetes cannot be cured, it
can be controlled. Individuals with diabetes mellitus fall into two broad
groups i.e. type-1 and type-2 [5]. Those who have a deficiency of insulin
are considered as (type-1) and those with a diminished effectiveness are
considered as insulin (type-2) [6].

Type 1 Diabetes

Type-1 is where the cells producing insulin are damaged, so
that there is a lack of insulin. Type 1 diabetes affects young people,
commonly around the ages of 10 or 12, it can also occur as early as
one year and as late as forty [7]. The disease tends to develop rapidly
and is severe. In this form of the disease, the beta cells of the pancreas

do not produce sufficient insulin. This type of diabetes is called either
type 1 diabetes or, more technically, insulin dependent diabetes mellitus
(IDDM). Two kinds of problems occurs when the body doesn’t make
insulin Hyperglycemia and Hypoglycemia. Hyperglycemia occurs
when blood glucose levels get too high [8]. This can occur when the
body gets too little insulin or too much glucose in the bloodstream.
Untreated, hyperglycemia may develop into ketoacidosis, a very serious
condition. Treatment is invariably with insulin injections to make up
the shortfall and reduce blood glucose levels. Hypoglycemia is the
exact opposite of hyperglycemia. This occurs when blood glucose levels
get too low, when the body gets too much insulin or too little food.
Hypoglycemia is the most common problem in children with diabetes.
Usually it is mild and is easily treated by giving the child a sweet food.
But if not treated, it can be fatal.

Type 2 Diabetes

The second type of diabetes is much more common. It is also called
type-2 diabetes [9,10]. This occurs in middle-aged people, especially
if they are overweight [11]. Because it occurs later in life, this type of
diabetes is often called adult-or maturity-onset diabetes [12]. Type-2
diabetes is quite different from Type-1 in that the pancreas does produce
insulin often more than in a healthy person but there is resistance to its
effects. It is a situation called insulin resistance. As Type-2 is usually
treated without the use of insulin, it is known technically as non-insulin
dependent diabetes mellitus or NIDDM [13]. NIDDM is somewhat
more common in pregnant women and those who have had several
children [14]. It is also more common in men and women who are
obese [15]. And, in the same way that type 1 diabetes is not found in
the animal kingdom or in primitive man, neither is type 2 [16]. This
form of the disease is a result of environmental and lifestyle factors is
demonstrated when people emigrate and adopt the eating habits of
their new country populations who migrate to westernized countries
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with more sedentary lifestyles have greater risks of type 2 diabetes than
their counterparts who remain in their native countries [17,18].

Insulin

In type 1 diabetes, the pancreas doesn't produce enough insulin
[19]. That is not the case with type 2 diabetes, here the pancreas does
produce insulin but that insulin is ineffective. It is a situation called
insulin resistance [20]. Insulin is a hormone, produced in the beta cells
of the pancreas [21]. It carries glucose (blood sugar) from blood into
body’s cells so that it can be burned for energy or stored as glycogen
or fat for future use. Insulin resistance and its role in diabetes is a
controversial topic. The original concept of insulin resistance referred
to the clinical observation that some patients with diabetes required
very large doses of insulin to lower their blood sugars. Individuals with
Type 2 diabetes had high insulin levels and they introduced the concept
of insulin resistance [22]. The insulin receptor is usually not the cause
of insulin resistance. Insulin resistance is also considered a risk factor
for heart disease [23].

Diabetic Food

Eating right is vital if one trying to prevent or control diabetes
[24]. While exercise is also important but what an individual eats is
more important for weight loss [25]. A diabetes diet is simply a healthy
eating plan that is high in nutrients, low in fat, and moderate in
calories [26]. It is a healthy diet for anyone [27]. The only difference
is that one needs to pay more attention to some of food choices most
notably the carbohydrates [28]. Excessive fat, sucrose (sugar) and other
carbohydrates, and inadequate dietary fibre are primarly important.
The causes of diabetes have not been clearly identified. Various studies
pointed out the correlation between carbohydrate intake and diabetes
and referred as diabetes is caused by an excessive intake of carbohydrates
just as obesity is [29,30]. Prevention and controlling diabetes doesn't
mean living in deprivation. Its eating right and any individual can still
enjoy their favorite food. One shouldn’t have to give up sweets entirely
or resign to a lifetime of healthy food and carbohydrate counting. But
one should probably need to learn some better eating habits. The most
important thing is to lose weight and one doesn’t have to lose all the
extra pounds to reap the benefits. Experts say that losing just 5% to
10% of one’s total weight can help them lower blood sugar as well as
lower blood pressure and cholesterol [31,32]. Increased endogenous
generation of advanced glycation end products (AGEs) contributes
importantly to the vascular complications of diabetes. Low-fat
carbohydrate-rich foods tend to be relatively low in AGEs [33].

Carbohydrates

Diabetics may be encouraged to reduce their intake of carbohydrates
that have a high glycemic index [34]. Carbohydrates have a big impact
on blood sugar levels more than fats and proteins but avoid them. In
general, it’s best to limit highly refined carbohydrates like white bread,
pasta, and rice, as well as soda, candy, and snack foods [35]. Focus
instead on high-fiber complex carbohydrates also known as slow-release
carbs [36]. Slow-release carbs help keep blood sugar levels even because
they are digested more slowly, thus preventing body from producing
too much insulin. They also provide lasting energy and help you stay
full longer. Different amounts of carbs may be eaten for this reason, the
types of foods to eat and to avoid is the same for all. Low-carbohydrate
diets in obese patients with type 2 diabetes seem attractive due to their
antihyperglycemic effect [37,38]. Carbohydrate diet with some caloric
restriction to obese patients with type 2 diabetes has lasting effects on
bodyweight and glycemic control [39].

Starch

Starches are bread, grains, cereal, pasta, and starchy vegetables like
corn and potatoes [40]. They provide carbohydrate, vitamins, minerals,
and fiber [41]. Whole grain starches are healthier because they have
more vitamins, minerals, and fiber. Starches are must at each meal.
Eating starches is healthy for everyone, including people with diabetes.
Starches include bread, potatoes, corn, rice, beans, cereals, lentils, yams
etc.

Vegetables

Based on the components of plant-based diets and their effects
from cohort studies, there is belief that vegetarian diets would have
advantages in the treatment of type 2 diabetes [42]. Vegetables provide
vitamins, minerals, and fiber. They are low in carbohydrate. Vegetables
include lettuce, spinach, peppers, carrots, chilies, cabbage, green beans,
vegetable juices, broccoli etc.

Fruits

Fruits provide carbohydrate, vitamins, minerals, and fiber. Apples,
Avocados, Figs, pomegranates, grapes and citrus fruits can be consumed
[43]. Eat fruits raw or as juice with no sugar added, canned in their own
juice, or dried. Eat smaller pieces of fruit. Whole fruit is more filling and
has more fiber. Save high-sugar and high-fat fruit desserts such as peach
cobbler or cherry pie for special occasions.

Meat and Meat Substitutes and Milk

The meat and meat substitutes group includes meat, poultry, eggs,
cheese, fish, and tofu. Eat small amounts of some of these foods each
day. Meat and meat substitutes provide protein, vitamins, and minerals.
Chicken, eggs, cheese beef can be consumed. Chicken or turkey without
the skin can be consumed, cooking meat in low-fat ways is best. Limit
the amount of nuts, peanut butter, and fried foods you eat. They are high
in fat. Drink fat-free (skim) or low-fat (1%) milk [44]. Low-fat or fat-
free fruit yogurt sweetened with a low-calorie sweetener is suggested.
Instead use low-fat plain yogurt as a substitute for sour cream.

Fats and Sweets

Limit the amount of fats and sweets. Fats and sweets are not as
nutritious as other foods. Fats have a lot of calories [45]. Sweets can be
high in carbohydrate and fat. Some contain saturated fats, trans-fats,
and cholesterol that increase your risk of heart disease [46]. Limiting
these foods will help to lose weight and keep blood glucose and blood
fats under control. Butter, olives, oil, cream cheese, cakes, ice cream,
cookies, syrups etc constitute unsafe for diabetic patients.

Alcoholic Drinks

Alcoholic drinks have calories but no nutrients [47]. If alcoholic
drinks are consumed on an empty stomach, they can make blood
glucose levels go too low [48]. Alcoholic drinks also can raise blood
fats [32,49].

Foods to be Avoided

Sugar is a problem as it is addictive so sugar and artificial sweeteners,
including honey can be suggested to cut down gradually. The other
option is to stop it altogether. This will give withdrawal symptoms,
just like stopping any other addictive drug. Sweets and chocolates
including so-called sugar-free types should be avoided. “Diet” and
“sugar-free” foods except sugar-free jelly should be avoided. Salt is the
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greatest culprit for diabetics. Enough salt is obtained from vegetables
in inorganic form, so reduce the intake of inorganic salt. Excessive
fat intake is definitely not a good habit. Exclude fried items from
diet totally. But a small quantity of oil to absorb fat-soluble vitamins,
especially vitamin E can be consumed. Grains and foods made from
wheat, rye, barley, corn, rice, bread, pasta, pastry, cakes, biscuits, pies,
tarts, breakfast cereals. Starchy vegetables like potatoes and parsnips in
particular should be minimized. Beans with the exception of runner
beans can be suggestible. Milk can be taken in small quantities,
Sweetened, fruit and low-fat yogurts, Cottage cheese in small amounts.
Switch to low fat milk and its products like yogurt (curd). Replace high
fat cheese with low fat cottage cheese [50]. Do not have than two cups
of the conventional tea or decaffeinated coffee every day [51]. Beware of
commercially packaged foods fast foods, snack foods and health foods
and finally fruit juices, as these are much higher in carbs than fresh
fruit [52,53].

Special Food for Diabetics

Bitter gourd contains a high dosage of ‘plant insulin’ It lowers the
blood-sugar levels effectively and it can be taken on a regular basis.
Fenugreek is the most common food used to control diabetes. Gulp a
teaspoonful of these seeds with a glass of water daily. Overnight soaked
seeds can be drained and the water can be taken. Indian blackberry
is very effective in preventing and controlling diabetes. It contains
glucoside, which prevents the conversion of starch into sugars. Garlic
is used to lower blood-sugar levels. It is rich in potassium and replaces
the potassium which gets lost in urine. It also contains zinc and
sulphur, which are components of insulin. Raw onion is more useful
because of its diuretic and digestive properties, onion works against
diabetes. Flaxseed is the richest source of Omega 3 fatty acids [54]. It
helps control diabetes because it maintains the sensitivity of the cell
membrane, facilitates insulin, and thereby the uptake of glucose by the
cells. Soluble fibers found in apples, kidney beans, oatmeal, soyabean,
etc, help control diabetes. These aid slow digestion and absorption of
nutrients, resulting in a slow and steady release of glucose. They soak
up excess bile acids found in the intestinal tract, the same acids that are
converted to blood cholesterol [55]. They also help empty the stomach
and trigger satiety that can help Type 2 diabetics to achieve weight loss
goals. Water extracts of cinnamon have been found to promote glucose
metabolism and reduce cholesterol. Diabetes is often associated with
conditions like heart disease, diabetic retinopathy, immune deficiency
and kidney disease. Antioxidants [56], especially vitamin C (lemons),
E, selenium, zinc and chromium (Brewer’s yeast) can be consumed as
they have been shown to control blood sugar levels [57,58].

Conclusion

There is no cure for diabetes. However, one can manage or delay
diabetes through diet, exercise, weight control and, if necessary,
medication. Eating a variety of foods, maintaining a healthy weight,
choosing a dietlow in fat, saturated fat, and cholesterol, increasing intake
of fiber foods, controlling sugar consumption, using salt (sodium) only
in moderation, moderate alcohol consumption are certain precautions
taken for the diabetic control.
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