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[bookmark: _Toc243380756]1. Introduction 
Diabetes mellitus is a metabolic disorder characterised by elevated levels of glucose in the blood due to an insufficient amount of insulin or inability to use insulin in the body. The main cause of type 1 diabetes involves the destruction of pancreatic beta cells due to an autoimmune response. In type 2 diabetes, there is a gradual decrease in insulin production by the pancreas in conjunction with insulin resistance. Type 2 diabetes is the most common and is caused by various risk factors, including those that are modifiable and non-modifiable. Increased age, family history of diabetes and genetics can elevate risk for type 2 diabetes, while increased weight, sedentary lifestyle, poor eating habits, and smoking can worsen the situation (Nakrani, Wineland and Anjum, 2023). Overweight or obesity is more significant since it can lower insulin sensitivity and increase the workload of beta-cells in the pancreas. This paper looks at blood glucose control, energy production in the cell, blood glucose measurement, and lifestyle interventions for managing type 2 diabetes
[bookmark: _Toc243380757]2. Regulation of Blood Glucose and Homeostasis
Glucose in the blood is controlled using homeostasis. This enables the body to maintain a relatively stable internal environment regardless of the changes resulting from feeding, fasting, and exercise. Glucose is one of the main sources of energy for body cells; therefore, it should be kept under control. The pancreas is one of the vital organs involved in controlling glucose. In the pancreas, the islets of Langerhans contain beta cells that synthesise insulin and alpha cells that synthesise glucagon. The two hormones have opposite effects on the body and help regulate blood glucose levels physiologically (Röder et al., 2016).
Glucose is produced from the digestion of carbohydrates in a meal. Glucose causes an increase in blood glucose, prompting the pancreas to release insulin from the pancreatic beta cells. The hormone aids in transferring the glucose from the blood to the body parts that use it as fuel, such as skeletal muscles and adipose tissues (De la Cruz-Concepción et al., 2023). In addition, it stimulates glycogenesis in the liver and muscles, a process that leads to glucose storage in the form of glycogen. This reduces the levels of glucose in the blood to a normal value, after which insulin production is reduced due to negative feedback (Davis, 2026).
Glucose levels in the blood might drop during fasting and exercise. This causes the secretion of glucagon by alpha cells in the pancreas. Glucagon targets the liver, causing glycogenolysis, which is the breakdown of glycogen to glucose, and gluconeogenesis, which is the formation of glucose from non-carbohydrates. The liver then secretes glucose into the blood. In this way, glucagon becomes a vital hormone that counteracts insulin (Brown and Tzanakakis, 2023).
In the case of Type 2 diabetes, this normal control process is compromised. The body tissues resist insulin, which means that a high amount of insulin is needed to keep glucose levels at normal levels (Perreault et al., 2016). Pancreatic beta cells may increase the production of insulin to cope with this problem, but they may lose the capacity to do so over time. Therefore, there will be high levels of glucose in the bloodstream. One of the features of Type 2 diabetes, according to the American Diabetes Association, is gradual loss of beta cell insulin secretion, usually accompanied by insulin resistance (Committee, 2025). This clearly shows that Type 2 diabetes is not a result of excessive sugar consumption (Harvard T.H. Chan School of Public Health, 2026). 
In conditions of fasting or prolonged exercise, there can be a drop in blood glucose levels. In this case, the pancreas secretes glucagon, which acts primarily on the liver. Glucagon promotes glycogenolysis, that is, the conversion of glycogen to glucose, and gluconeogenesis, which is the formation of glucose from non-carbohydrates (Rix et al., 2024). The liver secretes glucose into the blood, thus ensuring the provision of sufficient glucose in periods of glucose absence in food. Thus, glucagon is an important counter-regulator of insulin (Nakrani, Wineland and Anjum, 2023).
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Figure: Chemical Glucagon
Source: (Rix et al., 2024)
In Type 2 diabetes, however, the normal feedback system begins to lose its effectiveness. Tissues in the body start to resist the effects of insulin, a condition referred to as insulin resistance. Initially, there might be an increase in insulin secretion by the pancreatic beta cells in order to counter this effect (Perreault et al., 2016). The problem is that the capacity of these beta cells to sustain this process decreases over time. Consequently, glucose is not regulated efficiently and continues to be high in the bloodstream. According to current diabetes recommendations, Type 2 diabetes is characterised by the progressive loss of the capacity of the beta-cells to secrete insulin, normally in the presence of insulin resistance (Nakrani, Wineland and Anjum, 2023).
[bookmark: _Toc243380758]3. Glucose, Oxygen and Cellular Energy Production
Energy is required by body cells in a continuous manner to enable them to perform their normal activities such as locomotion, growth, repairs, and active transport. Adenosine triphosphate (ATP) is the main immediate source of cellular energy. Glucose is one of the fuels utilised in the production of ATP in a process referred to as cellular respiration. Once glucose enters the cell, it can be metabolised to generate energy required for physiological functions (Hulett, Scalzo and Reusch, 2022).
The first step in glucose metabolism is glycolysis, which takes place in the cytoplasm of the cell. In the process of glycolysis, one molecule of glucose is split to produce two molecules of pyruvate. Glycolysis yields some ATP without requiring oxygen. If oxygen is present, pyruvate is metabolised in the mitochondria to yield much energy (Yiew and Finck, 2022).
In the mitochondria, the compounds derived from pyruvate undergo the citric acid cycle, which is alternatively called the Krebs cycle. This cycle produces high-energy compounds which provide the electrons for the electron transport chain. Oxygen plays an important role in the last phase of aerobic respiration because it makes it possible for oxidative phosphorylation to occur, thus producing ATP. This process may be simplified into:
Glucose + oxygen → carbon dioxide + water + ATP
Thus, oxygen enables the cell to harvest more usable energy from glucose than glycolysis alone. The relevance of this process can be seen in cases of Type 2 diabetes. In such a case, insulin resistance leads to reduced glucose uptake stimulated by insulin in the body (Hulett, Scalzo and Reusch, 2022). This results in the presence of glucose in high amounts in the blood despite its reduced uptake and utilisation. Skeletal muscle is one of the tissues that take up glucose, and thus a reduction in glucose uptake by muscles is a contributor to uncontrolled glucose in Type 2 diabetes (van Gerwen, Shun-Shion and Fazakerley, 2023).
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Measuring blood glucose is essential in the management of type 2 diabetes since it helps determine the level of control of glucose. Measuring blood glucose is done to understand what happens at one particular moment, while multiple measurements can be used to track any changes over a few days or even a week. It can indicate changes after food, exercise, and medicine use. Therefore, self-monitoring structured measurements can give useful information for patients and healthcare providers (Holmes-Truscott et al., 2023).
Recording blood glucose levels on a regular basis might be useful for spotting any chronic hyperglycaemia or hypoglycaemia. For instance, if there are consistently high levels, this might imply that medication, diet, and exercise currently being used are insufficient to manage blood glucose. This data could be reviewed with health professionals and the care plan updated accordingly. In a systematic review conducted by Zou et al. (2023), it was established that self-monitoring of blood glucose was linked to better HbA1c in patients with non-insulin-dependent Type 2 diabetes.
The HbA1c is yet another significant routine measurement. Unlike a finger-prick glucose test, which reflects the current blood glucose levels, the HbA1c reflects the average glycaemia of the last two to three months. For this reason, HbA1c is widely used for measuring long-term glucose control, response to treatment, and the risk of complications due to diabetes (Thompson, 2025).
Routine measurements could also help patients manage their disease as they learn how the intake of food, physical activity and medication affect their glucose levels. However, the frequency and mode of testing should be individualised since not all Type 2 diabetic patients need to monitor their disease regularly. Routine data become more meaningful when they are considered in connection with individual treatment requirements (Holmes-Truscott et al., 2023).
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Changes in lifestyle play an important role in the treatment of type 2 diabetes as they will help achieve proper regulation of blood glucose and prevent complications. A healthy diet will involve eating balanced meals, appropriate amounts of food, vegetables, whole grains, and foods containing fibre. Foods with refined carbohydrates and free sugars should be eaten in moderation because they may lead to a quick increase in blood glucose. Recent research shows that increased consumption of whole grains may improve fasting blood glucose and glycaemic control (Ying et al., 2024).
Another aspect of diabetes management is physical exercise. During exercise, the body uses more glucose for energy, which results in reduced levels of blood glucose. Physical exercise may also increase insulin sensitivity, thus improving the ability of body cells to respond to insulin. This, in turn, may have positive effects on HbA1c and cardiovascular health. According to a systematic review of randomised controlled trials, different types of physical exercise may positively affect glycaemic control in patients with Type 2 diabetes (Hou et al., 2023).
Healthy weight management is especially vital for obese and overweight patients. Insulin resistance occurs due to an excess of body fat; therefore, weight loss will increase the ability of the body to manage insulin. According to a systematic review by Jayedi et al. (2023), calorie restriction diets have shown a positive effect on body weight and HbA1c, as well as improved chances for Type 2 diabetes remission.
Quitting smoking is another intervention that needs to be promoted. Diabetes and smoking may lead to complications such as myocardial infarction, ischaemic stroke, and diabetic nephropathy. These risks were decreased by quitting smoking in patients with diabetes (Walicka et al., 2024). 
Lifestyle modification recommendations should be feasible, individualised, and culturally sensitive. Practically, the patient is more likely to follow dietary, exercise and smoking habits only if they are part of a personalised treatment program.
Table 1: Lifestyle interventions and their physiological effects in Type 2 Diabetes Mellitus
	INTERVENTION
	RECOMMENDATION
	PHYSIOLOGICAL RESULT ON BODY

	Diet
	Eat a balanced diet rich in whole grains, vegetables and fibre. Limit refined carbohydrates and added sugars. Maintain appropriate portion sizes (Ying et al., 2024).
	Improves glycaemic control, reduces rapid increases in blood glucose and supports weight management and insulin sensitivity.

	Physical Exercise
	Perform at least 150 minutes of moderate-intensity aerobic exercise per week, alongside resistance training where appropriate (Hou et al., 2023).
	Increases insulin sensitivity, promotes glucose uptake by skeletal muscles, reduces blood glucose and improves cardiovascular health.

	Controlled substances
	Stop smoking, avoid tobacco products and limit alcohol consumption in accordance with individual medical advice (Walicka et al., 2024).
	Reduces cardiovascular and vascular complications, including the risk of myocardial infarction, stroke and diabetic nephropathy associated with smoking.


Type 2 diabetes mellitus is a condition that must be managed with lifestyle changes. Maintaining blood glucose through a balanced diet, keeping active and quitting smoking will help reduce the risk of diabetes-related complications. These interventions should be tailored to the patient's needs and should be aimed to maximize the longterm health effects of the patient.
[bookmark: _Toc243380761]6. Conclusion 
Type 2 diabetes mellitus occurs when the normal balance of glucose control is affected by developing insulin resistance. Normally, there is a balance between insulin and glucagon in the body, where they play an important role in maintaining the glucose levels within the body. Moreover, glucose and oxygen are oxidised in the process of cellular respiration to form ATP required for the functioning of the body. If there is impairment of the system above, there could be persistence of high glucose levels in the blood. Monitoring the blood glucose and HbA1c gives important information about short- and long-term glycaemic control. Moreover, changes in lifestyle may also help to decrease the impact of Type 2 diabetes. There should be a balanced diet, physical activity, weight management and cessation of smoking.


[bookmark: _Toc243380762]References 
American Diabetes Association Professional Practice Committee (2026) ‘2. Diagnosis and classification of diabetes: Standards of Care in Diabetes—2026’, Diabetes Care, 49(Suppl. 1), pp. S27–S49.
Brown, A. and Tzanakakis, E.S. (2023) ‘Mathematical modeling clarifies the paracrine roles of insulin and glucagon on the glucose-stimulated hormonal secretion of pancreatic alpha- and beta-cells’, Frontiers in Endocrinology, 14, p. 1212749.
Davis, H. (2026) ‘Blood glucose homeostasis: How your body regulates glucose levels’, Nutrisense Journal, 22 April. Available at: https://www.nutrisense.io/blog/blood-glucose-homeostasis (Accessed: 6 October 2026).
De la Cruz-Concepción, B., Flores-Cortez, Y.A., Barragán-Bonilla, M.I., Mendoza-Bello, J.M. and Espinoza-Rojo, M. (2023) ‘Insulin: A connection between pancreatic β cells and the hypothalamus’, World Journal of Diabetes, 14(2), pp. 76–88.
Harvard T.H. Chan School of Public Health (2026) ‘Carbohydrates and blood sugar’, The Nutrition Source. Available at: https://nutritionsource.hsph.harvard.edu/carbohydrates/carbohydrates-and-blood-sugar/ (Accessed: 6 October 2026).
Holmes-Truscott, E., Baptista, S., Ling, M., Collins, E., Ekinci, E.I., Furler, J., Hagger, V., Manski-Nankervis, J.A., Wells, C. and Speight, J. (2023) ‘The impact of structured self-monitoring of blood glucose on clinical, behavioral, and psychosocial outcomes among adults with non-insulin-treated type 2 diabetes: A systematic review and meta-analysis’, Frontiers in Clinical Diabetes and Healthcare, 4, p. 1177030.
Hou, L., Wang, Q., Pan, B., Li, R., Li, Y., He, J., Qin, T., Cao, L., Zhang, N., Cao, C. and Ge, L. (2023) ‘Exercise modalities for type 2 diabetes: A systematic review and network meta-analysis of randomized trials’, Diabetes/Metabolism Research and Reviews, 39(1), e3591.
Hulett, N.A., Scalzo, R.L. and Reusch, J.E. (2022) ‘Glucose uptake by skeletal muscle within the contexts of type 2 diabetes and exercise: An integrated approach’, Nutrients, 14(3), p. 647.
Jayedi, A., Zeraattalab-Motlagh, S., Shahinfar, H., Gregg, E.W. and Shab-Bidar, S. (2023) ‘Effect of calorie restriction in comparison to usual diet or usual care on remission of type 2 diabetes: A systematic review and meta-analysis of randomized controlled trials’, The American Journal of Clinical Nutrition, 117(5), pp. 870–882.
Nakrani, M.N., Wineland, R.H. and Anjum, F. (2023) ‘Physiology, glucose metabolism’, in StatPearls [Internet]. Treasure Island, FL: StatPearls Publishing. Available at: https://www.ncbi.nlm.nih.gov/books/NBK560599/ (Accessed: 6 October 2026).
Perreault, K., Lagacé, J.C., Brochu, M. and Dionne, I.J. (2016) ‘Association between fat-free mass and glucose homeostasis: Common knowledge revisited’, Ageing Research Reviews, 28, pp. 46–61.
Rix, I., Johansen, M.L., Lund, A., Suppli, M.P., Chabanova, E., van Hall, G., Holst, J.J., Wewer Albrechtsen, N.J., Kistorp, C. and Knop, F.K. (2024) ‘Hyperglucagonaemia and amino acid alterations in individuals with type 2 diabetes and non-alcoholic fatty liver disease’, Endocrine Connections, 13(1).
Röder, P.V., Wu, B., Liu, Y. and Han, W. (2016) ‘Pancreatic regulation of glucose homeostasis’, Experimental & Molecular Medicine, 48(3), e219.
Thompson, A.R. (2025) ‘Diagnosis and classification’, in Care and Management of Type 2 Diabetes in Adults: A Handbook for Nurse Practitioners and Advanced Practice Providers, p. 1.
van Gerwen, J., Shun-Shion, A.S. and Fazakerley, D.J. (2023) ‘Insulin signalling and GLUT4 trafficking in insulin resistance’, Biochemical Society Transactions, 51(3), pp. 1057–1069.
Walicka, M., Krysiński, A., La Rosa, G.R.M., Sun, A., Campagna, D., Di Ciaula, A., Dugal, T., Kengne, A., Le Dinh, P., Misra, A. and Polosa, R. (2024) ‘Influence of quitting smoking on diabetes-related complications: A scoping review with a systematic search strategy’, Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 18(5), p. 103044.
Yiew, N.K. and Finck, B.N. (2022) ‘The mitochondrial pyruvate carrier at the crossroads of intermediary metabolism’, American Journal of Physiology-Endocrinology and Metabolism, 323(1), pp. E33–E52.
Ying, T., Zheng, J., Kan, J., Li, W., Xue, K., Du, J., Liu, Y. and He, G. (2024) ‘Effects of whole grains on glycemic control: A systematic review and dose-response meta-analysis of prospective cohort studies and randomized controlled trials’, Nutrition Journal, 23(1), p. 47.
Zou, Y., Zhao, S., Li, G. and Zhang, C. (2023) ‘The efficacy and frequency of self-monitoring of blood glucose in non-insulin-treated T2D patients: A systematic review and meta-analysis’, Journal of General Internal Medicine, 38(3), pp. 755–764.




12

image1.jpg
qg@ Ji( Ju\/[[

uuuuu

nnnnn




