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[bookmark: _Toc224217544]1. Introduction 
Diabetes mellitus is a chronic metabolic disorder characterised by the sustained increase in the level of blood glucose. Diabetes can be classified into two broad types, namely Type 1 diabetes, which is caused by the autoimmune destruction of pancreatic beta cells, thus causing minimal or no insulin to be produced in the body, and Type 2 diabetes, where the insulin resistance occurs within the body or the pancreas is unable to produce the required insulin. There are 4.3 million diabetes patients in the UK, most of whom have Type 2 diabetes (Diabetes UK, 2023).
Several risk factors lead to the occurrence of Type 2 diabetes, obesity, sedentary lifestyle, unhealthy eating habits, ageing and genetic predisposition are included. Some of the ethnic groups in the UK, especially the South Asian groups and the African Caribbean, also exhibit a greater vulnerability to developing the condition. Diabetes has a close relationship with the endocrine system, where the pancreas is an endocrine gland that produces hormones like insulin and glucagon that help to balance the level of glucose within the blood.
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Figure 1: Pancreas and insulin production within the endocrine system
(Source: Hutchins et al., 2025)
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Importance of Blood Glucose Regulation
Blood glucose regulation is an essential process that helps in maintaining a normal amount of energy supply in the body and eliminating any undesired changes in the amount of glucose (Prendin et al., 2023). Most body cells, especially the brain, depend on glucose as the main energy source. The close physiological range of blood glucose is vital to meeting metabolic stability and survival necessities. Normal patients have a normal range of fasting blood glucose of 4-7 mmol/L (Prendin et al., 2023). Any deviation outside this limit can lead to hyperglycaemia, which can affect the functioning of the body. Blood sugar levels are maintained through the hormonal action of insulin and glucagon.
Role of the Endocrine System in Blood Glucose Control
The pancreas dominates the endocrine system, which largely regulates the level of blood glucose in the body. The pancreas has special clusters of endocrine cells, and these groups are called the Islets of Langerhans (Liu et al., 2022). They produce hormones involved in the metabolism of glucose. The two important hormones in this process include insulin, secreted by beta cells, and glucagon, secreted by alpha cells. The workings of these hormones are based on a negative response in which they are used to create glucose homeostasis. The process regulates the levels of glucose within a secure physiological range.
· Insulin in Lowering Blood Glucose: Insulin enhances the absorption of glucose into body cells, especially the skeletal muscle, the liver and adipose tissue. However, when blood sugar levels rise on consumption of food, especially after taking carbohydrates, the beta cells of the pancreas sense this elevation, and it causes the release of insulin into the blood (Yuan et al., 2022).  The glucose can be used directly by these cells to generate energy by cellular respiration or stored as glycogen by the glycogenesis cellular process. This process minimises the level of blood sugar by normalising blood glucose levels. Insulin also suppresses the manufacture of glucose in the liver, which also helps prevent excessive blood sugar levels.
· Glucagon in Increasing Blood Glucose: The blood sugar levels decrease during the fasting periods, during the intervals between meals or during severe exercises, the pancreas produces glucagon (Hædersdal et al., 2023). This hormone works predominantly on the liver by increasing the degradation of glycogen in the liver to glucose by glycogenolysis. Also, glucagon enhances gluconeogenesis, which involves the production of glucose from non-carbohydrate sources like amino acids. These mechanisms make glucagon raise the level of sugar in the blood so that body organs like the brain do not encounter a shortage of energy.
The mechanism of regulation fails in Type 2 diabetes patients because the body cells fail to react efficiently to the insulin signals of insulin resistance. This leads to poor absorption of glucose into cells, leading to further hyperglycaemia. Moreover, chronic and repeated elevation of blood glucose can cause blood vessels and organs to rupture, creating complications such as cardiovascular disease, kidney failure and neuropathy.
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Figure 2: Hormonal regulation of blood sugar by insulin and glucagon
(Source: Hædersdal et al., 2023)
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Overview of Cellular Metabolism
The cellular metabolism is described as the chain of biochemical reactions that transform nutrients into energy needed for physiological activities (González et al., 2023). Cellular respiration is one of the most vital metabolic processes in the body of a human being. Glucose and oxygen are used to generate adenosine triphosphate (ATP), which is the major energy currency in the cell. This is necessary to assist other crucial biological functions like muscle contraction, transmission of nerve impulses, repair, and growth of cells. 
The carbohydrates in the food are converted into glucose and transported to the body cells through the bloodstream. Insulin is an essential aspect in the metabolism for the absorption of glucose by the cells, particularly in muscle and fat tissues (Yuan et al., 2022). This process is known as a metabolic reaction when glucose enters the cell. This process generates ATP, which is utilised to supply energy in the cell processes.
Role of Oxygen and Glucose in Energy Production
Production of energy in cells takes place in the form of aerobic respiration, and it demands glucose and oxygen (Feng et al., 2023).  It is a metabolic pathway that takes place mainly in the mitochondria and is composed of 3 major stages, including glycolysis, the Krebs cycle and the electron transport chain.
Glycolysis is a process that takes place in the cytoplasm, and the molecules of glucose are disaggregated into a product known as pyruvate (Bauer et al., 2022). The result of the process generates a low amount of ATP and electron carriers like NADH. Even though the process of glycolysis does not involve the direct use of oxygen, it is regarded as the first step that prepares glucose to be converted to additional energy. The pyruvate molecules are then transported to the mitochondria, where they are subjected to the Krebs cycle. Electron carriers are further synthesised in this step, and these transfer the high-energy electrons to the last step of cell respiration.
The electron transport chain happens in the inner part of the mitochondrial membrane, and it is also the one that produces most of the ATP. Oxygen is important in this step since it plays the role of the ultimate electron acceptor, which enables the metabolic process to take place effectively (Bauer et al., 2022). Oxidative phosphorylation leads to the production of large quantities of ATP that are sufficient to survive in the cell. In the absence of oxygen, such a process cannot go on efficiently.  In this way, cells resort to anaerobic respiration, which generates very low ATP.
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Figure 3: Role of oxygen and glucose in producing energy
(Source: Author)
Cellular Metabolism and Type 2 Diabetes
The insulin sensitivity is lowered in the cellular metabolism of Type 2 diabetes patients. Insulin resistance fails to enable glucose to get into the cells effectively, resulting in elevated levels of blood glucose with a shortage of the cells' primary energy supply (Berbudi et al., 2025). The energy imbalance can result in energy loss, reduction of cell productivity and irreversible damage to tissues. Furthermore, chronic hyperglycaemia is among the factors of oxidative stress and inflammation that are leading to the major causes of diabetic complications such as cardiovascular disease, neuropathy and renal impairment.
[bookmark: _b59mw6arsfzs][bookmark: _Toc224217547]4. Recording and tracking blood sugar levels for type 2 diabetes
Importance of Monitoring Blood Glucose Levels
Blood glucose control is essential for Type 2 diabetes patients. Monitoring blood glucose level allows diabetic patients and their medical teams to evaluate the extent of blood sugar control. Frequent monitoring assists in obtaining valuable data regarding the bodily response to the consumption of food, physical exercises, changes in medicine and lifestyle (Hina and Saadeh, 2022). This helps in keeping blood glucose levels in a safe physiological range to reduce short and long-term diabetes complications. 
Self-monitoring of blood glucose energy can be performed by patients with Type 2 diabetes. The devices are used to check the glucose levels in the blood and give instant feedback on whether the glucose levels are within the recommended range or not (Hina and Saadeh, 2022). Moreover, tracking of blood glucose levels allows patients to learn the trends of their glucose swings and make opportunities to choose the dietary intake, medication, and physical activity.
Benefits of Recording Blood Glucose Data
Monitoring the blood glucose levels at different times helps an individual and medical personnel to determine patterns and trends in the blood glucose level. Monitoring blood sugar post-meal would enable people to know the influence of certain foods on their glucose level and thus make healthier food-related choices. Besides that, documented information can help medical professionals determine whether the existing interventions are effective or when changes may be made (Kieu et al., 2022). It is especially critical for those who use drugs like metformin or insulin, and their doses might have to be changed to ensure the best glycaemic control. Structured glucose monitoring is proposed as a component of comprehensive diabetes management by the National Institute for Health and Care Excellence.
Consequences of Not Monitoring Blood Glucose
Individuals with Type 2 Diabetes may face the threat of acute and chronic complications if the level of blood glucose is not constantly monitored. In the long run, hyperglycaemia may cause damage to blood vessels and organs that cause severe complications, which include heart diseases, kidney diseases, nerve damage and loss of sight (Schleicher et al., 2022).
Moreover, uncontrolled diabetes is essentially a large healthcare burden in the UK. It was observed that over 100 lower-limb amputations per week in the UK are due to diabetes-related complications, which in turn can be avoided through proper management and monitoring of the disease (Mottolini, 2023). Hence, frequent monitoring and recording changes related to the levels of blood glucose are essential to facilitate effective management of the condition in the case of people with Type 2 diabetes.
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· Dietary Modification: Low glycaemic index food is very useful for reducing constant blood sugar levels and reducing insulin resistance (Młynarska et al., 2025). Additionally, dietary modification is also necessary to minimise the use of refined carbohydrates and sweet foods because they elicit abrupt spikes in the blood sugar level. Therefore, to prevent the high risk factors of diabetes, patients should consume a healthy diet. 
· Regular physical activity: Maintaining moderate intensity exercise at least 150 minutes per week, Such as riding and swimming. Exercise enhances insulin sensitivity to allow the body cells to use glucose better (Rietz et al., 2022). Exercise is also able to decrease body weight, decrease blood pressure and improve cardiovascular health, which are significant in controlling diabetes.
· Weight management: Type 2 diabetes can be maintained through a 5-10% reduction in body mass, as it helps in the management of blood glucose (Hutchins et al., 2025). Weight management can be executed successfully through a proper dietary plan.
· Medication Adherence and Medical Monitoring: Patients need to take prescribed medicine, such as metformin treatment or insulin treatment. It is proposed to perform constant medical check-ups, blood work and glucose tests to determine the efficiency of the treatment. Along with that, diabetes patients must follow all the guidance given by the healthcare practitioner to avoid the risk of medication errors. 
· Health Promotion and Education: Promotion of health in society can focus on how to raise more awareness on how to prevent diabetes, healthy eating and exercise. Sustainable lifestyle behaviours can be adopted by individuals through the provision of healthcare services and community services.
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[bookmark: _Toc224217549]6. Conclusion
In conclusion, it can be stated that Type 2 diabetes should be controlled through appropriate regulation and monitoring of blood glucose. The knowledge of physiology, including the functioning of insulin and cellular metabolism, helps to control the disease better. Health behaviour change and observational and evidence-based healthcare practises are significant to prevent complications and enhance the general well-being and health of patients.
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