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1. Introduction 
Diabetes mellitus is a chronic condition that affects how the body regulates blood glucose (sugar) levels. Glucose is the body’s primary source of energy and is obtained through the digestion of carbohydrates. Blood glucose levels are normally regulated by the hormone’s insulin and glucagon, which are produced by the pancreas. When this regulatory process is impaired blood glucose levels can become too high or too low, potentially leading to serious health complications. 
There are two main types of diabetes: Type 1 diabetes and Type 2 diabetes. Type 1 diabetes is an autoimmune condition in which the body is unable to produce enough insulin to meet its needs. Type 2 diabetes cases worldwide and is strongly associated with lifestyle and genetic factors. Diabetes mellitus (DM)is a metabolic disease characterized by hyperglycaemia as the main pathological change (Tanaka et al.,2024).DM is a chronic metabolic disorder characterized by persistent hyperglycemia . As the most common endocrine disease (>500 million patients), DM is caused by a deficiency or insensitivity to insulin (e.g., type 1 or type 2DM).
Several risk factors increase an individual’s likelihood of developing Type 2 diabetes. These include obesity, physical inactivity, smoking, poor dietary habits, advancing age, family history, and certain ethnic backgrounds. Gestational diabetes during pregnancy can also increase the risk of developing Type 2 diabetes later in life. If left unmanaged diabetes can result in serious complications such as cardiovascular disease, kidney damage, nerve damage, visual impairment, and poor wound healing.
Effective diabetes management involves maintaining blood glucose levels within a target range through regular monitoring, medication where appropriate and lifestyle modifications. Educating patients about their condition enables them to make informed decisions that can improve both short- term glycaemic control and long-term health outcomes. This report will discuss blood glucose regulation, cellular metabolism. Blood glucose monitoring and evidence-based lifestyle interventions that support individuals living with Type 2 diabetes. 
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2. Blood Sugar Regulation
The body maintains a stable internal environment through homeostasis, which is the process of keeping conditions such as temperature.  Blood pressure and blood glaucous within a normal range. Fasting blood glaucous is normally around 4-6mmol|L. keeping blood glaucous within this range is important because glucose is the body’s main source of energy, especially for the brain. If blood glucose becomes too high (hyperglycaemia) it can damage blood vessels, nerves, kidneys and eyes over time. If blood glucose becomes too low (hypoglycaemia) a person may experience dizziness, sweating, confusion, seizures or even loss of consciousness. (Hami et al.,2023; Ojo et al.,2023).
After eating a meal, carbohydrates are broken down into glucose, causing blood glucose levels to rise. Beta cells in the pancreas detect this increase and release the hormone insulin into the bloodstream. Insulin acts like a key, allowing glucose to enter muscle and fat cells through GLUT4 transporters so it can be used for energy. The liver also responds to insulin by converting excess glucose into glycogen for storage. As glucose is removed from the bloodstream, blood glucose levels gradually return to their normal range. This process is an example of a negative feedback mechanism, where the body reverses a change to restore balance. When blood glucose falls, such as during fasting or exercise, alpha cells in the pancreas detect the decrease and release the hormone glucagon. Glucagon has the opposite effect of insulin. It signals the liver to break down stored glycogen into glucose which is then released into the bloodstream. If glycogen stores become low, the liver can also produce new glucose through gluconeogenesis. These actions raise blood glucose back to a safe level, helping to ensure that the brain and other organs receive a continuous supply of energy. 
In type 2 diabetes this feedback system no longer works effectively because the body’s cells become insulin resistant. although the pancreas initially insulin muscles, fat and liver do not respond properly, meaning glucose remains in the bloodstream instead of entering the cells. To compensate the pancreas produces more insulin but over the time the beta cells become exhausted and insulin production decreases. As a result, blood glucose remains consistently high increasing the risk of complications such as cardiovascular disease, kidney disease, nerve damage and vision problems. In the case study the patients raised blood glucose levels are caused by insulin resistance, highlighting why blood glucose monitoring, healthy eating, regular physical activity and prescribed medication are important for controlling type 2 diabetes. 
This Photo by Unknown Author is licensed under CC BY-SA-NC


3. Oxygen and Glucose in Cellular Metabolism 
Cells need a constant supply of energy to carry out functions such as muscle contraction, nerve signalling, growth and repair. This energy is produced through cellular respiration, also known as aerobic respiration, which uses glucose and oxygen to produce adenosine triphosphate (ATP). ATP is often called the body’s energy currency because it provides energy for almost all cellular activities. 
The overall equation for aerobics respiration is:
Glucose + Oxygen - 	Carbon dioxide + water + ATP (Energy)
Aerobic respiration takes places in the main stages. The first stage is glycolysis, which occurs in the cytoplasm. During glycolysis, one glucose molecule is broken down into two molecules of pyruvate, producing a small amount of ATP and electron carriers (NADH). The second stage is the Krebs cycle, which takes place in the mitochondria. Pyruvate is further broken down, releasing carbon dioxide and producing more NADH, FADH and a small amount of ATP. The final stage is oxidative phosphorylation, which also occurs in the mitochondria. Oxygen is used to accept elections at the end of the electron transport chain, allowing a large amount of ATP to be produced. Overall aerobic respiration produces approximately 30_32 ATP Molecules from one glucose molecule.
When oxygen is unavailable cells switch to anaerobic respiration. This process occurs in the cytoplasm and produces only 2 ATP Molecules per glucose, making it much less efficient. In humans, anaerobic respirations also produce lactic acid, which can build up in muscles and cause fatigue and discomfort during intense exercise.
This process is relevant to people with type 2 diabetes because glucose cannot enter cells efficiently due to insulin resistance. Although there may be plenty of glucose in the bloodstream, the cells cannot use it effectively to produce ATP. This can leave individuals feeling tired and lacking energy. Poorly controlled diabetes can also reduce blood flow and oxygen delivery to tissues, slowing wound healing and increasing the risk of complications 
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4. Recording and Tracking Blood Sugar Levels  
 There are several methods used to monitor blood glucose levels in people with type 2 diabetes. One common method is self-monitoring of blood glucose (SMBG) using a finger-prick blood glucose meter. A small drop of blood is placed onto a test strip and the meter displays the current blood glucose level within seconds. This helps patients understand how meals, exercise, stress and medication affect their blood sugar through the day.
Another method is the HbA1c blood test, which is carried out by a healthcare professional every 3-6months. Unlike a finger-prick test, HbA1c measures the average blood glucose level over the previous 2-3 months by measuring glucose attached to haemoglobin in red blood cells. This provides an overall picture of long-term diabetes control and helps healthcare professionals decide whether treatment needs adjusting.
A third method is a continuous glucose monitor (CGM). A small sensor placed under the skin measures glucose levels continuously throughout the day and night. It shows trends, alerts users to high or low glucose levels and helps improve day-to-day diabetes management. 
[image: Understanding blood glucose levels chart | Free Vector] Regular blood glucose monitoring helps people with type 2 diabetes keep their blood glucose within a healthy range and reduces the risk of hyperglycaemia. In the case study, regular monitoring would help the patient understand how their daily habits affect their blood glucose levels. by monitoring and taking medication as prescribed, they can improve blood glucose control and reduce risk of complications. 
5. Evidence-Based Lifestyle Recommendations  
 Diet plays a major role in managing type 2 diabetes according to NICE (2022) and diabetes UK (2024), choosing low glycaemic index (GI) foods helps slow the release of glucose into the bloodstream preventing large increases in blood sugar after meals. Examples include oats wholegrain bread, brown rice, lentils, beans and most fruit and vegetables. Reducing foods that are high in redefined carbohydrates and added sugars, such as sugary drinks sweets, cakes and white bread. Portion control is important as eating large portions can raise blood glucose levels and contribute to weight gain. 
Regular physical activity helps the body’s cells become more sensitive to insulin, allowing glucose to move from the bloodstream into cells more effectively. The world health organization (WHO) recommends that adults complete at least 150 minutes of moderate- intensity exercise each week, together with muscle- strengthening activates on two or more days. Walking swimming, cycling and resistance exercise are all suitable forms of activity.
Smoking increases insulin resistance making it more difficult to control blood glucose levels. it also damages blood vessels increasing the risk of heart disease, stroke kidney diseases and poor calculation. People with diabetes who smoke are most likely to experience slow wound healing and foot problems which can lead to the risk of infection and amputation. Stoppering smoking all together improves circulation reduces risk of complications and supports better long-term diabetes management. [image: The essential role of exercise in the management of type 2 diabetes |  Cleveland Clinic Journal of medicine]
6. Conclusion

This report has explained how the body regulates blood glucose through homeostasis using the hormone insulin and glucagon. It has described how glucose and oxygen are used in cellular respiration to produce ATP, which provides energy for the body’s cells. The report also discussed how type 2 diabetes develops because of insulin resistance and how this leads to raised blood glucose levels. 
Regular blood glucose monitoring using methods such as self-monitoring, Hba1c testing and continuous glucose monitoring allows patients and healthcare professionals to assess diabetes control and make informed decisions about treatment. Evidence-based lifestyle changes, including following a healthy diet, exercising regularly and stopping smoking, can improve insulin sensitivity lower blood glucose levels and reduce the risk of long-term complications. 
Overall successful management of type 2 diabetes requires a combination of medication, regular monitoring and healthy lifestyle choices. Educating patients about theses strategies enables them to take an active role in managing their condition and improving their long-term health outcomes 
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