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Abstract 

Nutrition and lifestyle are the first steps to control blood sugar and prevent diabetes problems. 

To help manage diabetes: 

● Lose weight moderately – aim to lose about 7% of your body weight if you are overweight. 

● Be active – do at least 150 minutes (2½ hours) of exercise per week, such as walking, swimming, or 

cycling. 

Healthy eating tips: 

● Fat: Less than 30% of total calories should come from fat. 

● Saturated fat (unhealthy fat): Keep it below 7–10% of total calories. 

● Fiber: Eat at least 15 grams of fiber for every 1000 calories, and try to get half from soluble fiber 

(found in foods like oats, beans, and fruits). 

● Carbohydrates: Should make up 45–60% of your calories, with moderate sugar intake (no more 

than about 50 grams per day). 

● Protein: Should be 15–20% of total calories. 

Healthy fat choices: Use olive oil or other vegetable oils instead of butter, cream, or animal fats. 

Helpful supplements: 

Some people may benefit from L-carnitine, alpha-lipoic acid, berberine, and omega-3 fatty acids (like fish 

oil). 
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Introduction 

Type 2 Diabetes in Simple Words 

Type 2 diabetes is one of the most common hormone-related (endocrine) diseases in the world, especially 

among people in hospitals. In 2000, about 2.8% of people worldwide had it, and by 2030 it’s expected to 

affect 4.4% of the population because more people are getting older and becoming overweight. It’s now 

considered a global epidemic. 
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Why Type 2 Diabetes Is a Big Problem 

Type 2 diabetes affects every part of a person’s life. It increases the risk of heart and blood vessel diseases 

and can lead to: 

● Kidney problems (nephropathy) 
● Eye damage (retinopathy) 
● Nerve damage (neuropathy) 

One special type of nerve damage, called autonomic neuropathy, can change the heart’s rhythm and cause 

atrial fibrillation (irregular heartbeat). 

Diabetes is often linked to obesity. Fat tissue is not just storage — it acts like an endocrine organ, releasing 

hormones that can increase insulin resistance (when your body doesn’t respond well to insulin). 

How Obesity Affects the Heart and Blood Sugar 

Obesity can harm the heart and blood vessels in many ways: 

● Causes chronic inflammation 
● Damages the inner lining of blood vessels (endothelial dysfunction) 

● Increases blood pressure and cholesterol 
● Raises the risk of blood clots and sleep apnea 

Having too much belly fat (visceral fat) makes insulin resistance worse. It also raises triglycerides, lowers 

“good” HDL cholesterol, and changes LDL cholesterol into more harmful forms. 

Fat cells in obese people release inflammatory substances (like TNF-α, IL-1, IL-6, CRP, and leptin), which 

travel to the heart and blood vessels, increasing the risk of plaque buildup and heart disease. 

People with type 2 diabetes often have more fat around the heart (epicardial fat), which is linked to more 

severe coronary artery disease. 

Why Multi-Targeted Treatment Matters 

Treating diabetes should target several goals, not just blood sugar: 

● Better blood sugar control → lowers risk of eye and nerve damage 

● Blood pressure control → lowers risk of stroke, heart failure, and kidney damage 
● Diet and lifestyle changes → help improve kidney function and reduce uric acid 

Nutrition: The First Step in Diabetes Care 

Diet is the foundation of diabetes management. It not only helps control blood sugar, but also supports overall 

metabolism and prevents complications. 

Each diabetic patient needs an individualized meal plan based on: 

● Age, weight, gender, and physical activity 
● Type of diabetes treatment (tablets or insulin) 

● Personal, family, and cultural eating habits 
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Patient education is essential. Simple, practical advice and regular support can make it easier to follow the 

plan and reach health goals. 

 

Energy (Calorie) Needs 

● Normal weight: about 30 kcal per kg of body weight per day 

● Overweight: 20–25 kcal/kg/day 
● Underweight: 35 kcal/kg/day 

To lose weight safely, reduce daily calories by 250–500 kcal and do moderate aerobic exercise (with medical 

supervision). 

Losing 5–9 kg can improve blood sugar, cholesterol, and blood pressure. 

Very low-calorie diets should only be done in hospitals under medical care. 

Carbohydrates 

Carbohydrates have the biggest effect on blood sugar. 

The total amount of carbs is most important, but other factors matter too: 

● Type of carbohydrate (simple vs. complex) 
● Fiber content 
● Cooking method and ripeness of food 

● What other nutrients (fat/protein) are in the meal 

● Type of diabetes medication used 

Good carb sources: fruits, vegetables, legumes (beans), whole grains, pasta, and potatoes. 

Legumes are especially helpful—they raise blood sugar slowly and prevent spikes and drops. 

Fats 

The goal is to reduce saturated fats and cholesterol. 

Choose healthy fats such as: 

● Olive oil 
● Vegetable oils 
● Omega-3 fatty acids from fish (avoid fried fish) 

These fats help lower triglycerides and protect the heart. 

Proteins 

Protein should make up about 15–20% of total calories, similar to the general population. 

If kidney function is normal, no special changes are needed. 

If kidney problems exist: 

● With microalbuminuria: 0.8–1 g protein per kg of body weight 
● With proteinuria: 0.8 g/kg/day 
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Fiber 

Eat plenty of fiber-rich foods: 

● Fruits 
● Vegetables 
● Whole grains 

Recommended daily amount: 

● 26 g for women 

● 38 g for men 

There’s no need to eat more fiber than this, even for diabetics. 

Sweeteners 

● Sugar should generally be avoided. 

● Fructose from natural foods (like fruits) is fine, but don’t use it as a sweetener—it can raise blood 

sugar. 
● Polyalcohols (like sorbitol or xylitol) give fewer calories but may cause diarrhea in large amounts. 

● Non-caloric sweeteners (like stevia, sucralose, or aspartame) are safe, but they don’t improve blood 

sugar over time. 

Nutraceutics use in type 2 diabetes mellitus 

Insulin Resistance and Type 2 Diabetes  

Insulin resistance is a key feature of type 2 diabetes and obesity. This means the body’s cells — mainly in 

fat tissue, muscles, and the liver — don’t respond properly to insulin, the hormone that helps control blood 

sugar. 

The exact causes of insulin resistance are still not fully understood, but oxidative stress (damage caused by 

free radicals) seems to play an important role. 

Research shows that insulin resistance is linked to mitochondrial problems. Mitochondria are the “power 

plants” of our cells — they make energy (ATP). In diabetes, mitochondria often produce less ATP and more 

harmful oxygen molecules (free radicals), which can damage cells. 

Improving how mitochondria work may help prevent or reduce insulin resistance. 
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Supplements That May Help in Type 2 Diabetes 

Scientists have studied several natural supplements that may help alongside diet and medication in people with 

diabetes: 

Supplement Main Benefits 

L-carnitine Improves insulin sensitivity, lowers blood fats 

Alpha-lipoic acid (ALA) Helps diabetic nerve problems, protects nerves and heart 

Berberine Lowers blood sugar and cholesterol 

Omega-3 fatty acids Protect the heart, lower triglycerides, reduce inflammation 

 

L-Carnitine 

L-carnitine is a vitamin-like substance found mostly in muscles and heart tissue. We get it from foods such 

as meat and dairy, and our body can also make it. 

It helps move fatty acids into mitochondria, where they are used for energy. This helps the body burn fat 

better and reduce toxic buildup inside cells. 

Studies show: 

● L-carnitine can improve insulin sensitivity and reduce oxidative stress in animal and human studies. 

● It helps lower cholesterol and triglycerides, improve liver function, and reduce inflammation. 
● In people with fatty liver disease (NASH), L-carnitine improved liver health, lowered inflammation 

(TNF-α, CRP), and improved blood sugar and cholesterol. 

● It also supports better mitochondrial function, improving how the body uses both glucose and fat for 

energy. 
● In diabetics taking weight-loss drugs (like orlistat or sibutramine), adding L-carnitine led to better 

blood sugar, cholesterol, weight loss, and inflammation results than the drug alone. 

In short: L-carnitine helps the body burn fat, reduces oxidative damage, improves energy use, and supports 

insulin function. 

Alpha-Lipoic Acid (ALA) 

Alpha-lipoic acid is a natural antioxidant made in small amounts in the body and found in foods like spinach 

and organ meats. It is part of the enzymes that help mitochondria produce energy. 

It is commonly used to treat diabetic nerve pain (neuropathy) and can also protect against heart and nerve 

damage caused by diabetes. 

Research findings: 

● In animals with insulin resistance, ALA improved insulin sensitivity, reduced oxidative stress, and 

improved heart health. 
● It works as a strong antioxidant, protecting tissues from free radical damage. 
● It may also reduce appetite and body weight by acting on certain brain enzymes (AMPK) that control 

hunger and energy balance. 

In short: ALA protects cells from oxidative damage, improves insulin function, and can support both blood 

sugar and heart health. 
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Berberine 

Berberine is a natural compound from plants such as Coptis chinensis, long used in Chinese medicine to treat 

diabetes and infections. 

Modern studies show that berberine works similarly to metformin, a common diabetes drug. 

Benefits shown in studies: 

● Lowers blood sugar (HbA1c, fasting, and post-meal levels) 
● Lowers triglycerides and LDL cholesterol 
● Reduces blood pressure and helps with modest weight loss 

● Improves liver function and insulin receptor activity — helping cells respond better to insulin 
● Reduces the breakdown of sugars in the gut, slowing glucose absorption after meals 

In short: Berberine helps control blood sugar and cholesterol naturally and may be a good add-on therapy 

for diabetes. It is safe and has few side effects. 

Omega-3 Fatty Acids 

Omega-3s (from fish oil) are healthy fats that protect the heart and blood vessels. They are especially useful 

in people with high triglycerides, heart disease, or diabetes. 

Key benefits: 

● Reduce sudden cardiac death and heart failure risk 

● Lower triglycerides and improve overall cholesterol balance 
● Reduce blood pressure and inflammation 

● Improve insulin resistance and blood sugar control after meals 

Recommended doses: 

● For heart protection: 800–1,000 mg/day 
● To lower triglycerides: 2,500–3,000 mg/day 

In short: Omega-3s protect the heart, reduce inflammation, and improve blood sugar and lipid levels in 

diabetics. 

Final Summary 

Healthy nutrition and supplements are key parts of diabetes management. 

A well-balanced diet, proper weight, and certain natural compounds — such as L-carnitine, alpha-lipoic acid, 

berberine, and omega-3s — can: 

● Improve how the body uses insulin 

● Reduce oxidative stress and inflammation 
● Protect the heart, liver, and nerves 
● Support better overall metabolism and quality of life 
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