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Diabetes Mellitus is a chronic metabolic disorder that is developed by increased blood glucose level in the body. An impaired insulin production, a pancreatic hormone, in the body or decreased level of responsiveness of cells to insulin gives rise to this metabolic disorder (Nagesh, Vijayakumar, and Bhavani, 2020). In Type 2 Diabetes, relative insulin deficiency and insulin resistance occur that hampers the glucose absorption to produce energy. Thereby, individuals with impaired insulin function develops diabetes mellitus. In this case, major risk factors include physical inactivity, obesity, smoking, poor diet, genetic predisposition, ethnicity, and increasing age. These factors can negatively influence the overall metabolic function and glucose regulation in the body. 
This case study highlights that an increasing number of patients are developing diabetes who come to a local clinic. Most of the patients can benefit from improving their knowledge about proper lifestyle activities to devise their care plans that can positively influence them to control their blood glucose levels. Therefore, in this study, the anatomy and physiology regarding diabetes mellitus will be explored to understand the way this condition can be controlled. Moreover, this would help in preparing an effective care plan for the patients suffering from diabetes mellitus by developing their knowledge.  
[bookmark: _Toc224674051]Maintaining blood sugar level
The coordinated interaction between the endocrine systems within a narrow physiological range helps in maintaining the blood glucose levels. The endocrine systems include liver, pancreas, adipose tissue, and skeletal muscles that are associated in maintaining blood glucose level (Ahsan et al. 2020). This regulation supports proper homeostasis that ensures a constant supply of glucose to the cells to produce energy. This helps in preventing irregular fluctuations in blood sugar levels affecting the metabolic process. In this process, the central physiological and anatomical role is played by the pancreas. There are clusters of endocrine cells in the pancreas which are termed as the islets of Langerhans containing alpha and beta cells (Lema-Pérez, 2021). Insulin is secreted from the beta cells and the alpha cells secretes glucagon which are important for regulating the blood glucose levels. These two hormones, insulin and glucagon, work antagonistically to regulate and manage the blood glucose concentration. 
After ingesting carbohydrates, a rise in the blood glucose level appears due to which insulin released from the beta cells of pancreas into the bloodstream. Thereafter, the receptors present on the target cells located in adipose tissue and skeletal muscles influence glucose uptake. This promotes the translocation of glucose transporter proteins that are GLUT4 to the cell membrane (Hantzidiamantis, Awosika, and Lappin, 2024). This allows the glucose go within the cells that is used for cellular respiration and producing energy. Moreover, the excess glucose is stored as glycogen in the muscles and liver by going through the process of glycogenesis. Insulin hormone inhibits these two processes such as glucogenesis and glycogenolysis to reduce the blood glucose levels further (Ahsan et al. 2020). However, glucagon is released from alpha cells of pancreas at the times of low blood glucose levels that may occur during prolonged physical activity and fasting. 
The liver is primarily targeted by the glucagon to start the processes glucogenesis that is producing glucose from non-carbohydrate sources, amino acids, and glycogenolysis that is forming glucose by breaking down glycogen (Nakrani, Wineland, and Anjum, 2020). This helps in releasing the glucose into the bloodstream allowing to reach a normal level of blood glucose level. Though a negative feedback mechanism, this process is operated in which correction is conducted efficiently if any deviation from normal level is detected. In this case, the liver is considered as key regulator that stores and releases glucose as required. The individuals with Type 2 Diabetes, insulin effectiveness is reduced by the insulin resistance at the cellular level (Hantzidiamantis, Awosika, and Lappin, 2024). Adding to it, the beta cell functions also may be declined gradually creating metabolic disorder. Thereby, a normal glucose homeostasis is disrupted that can result in chronic hyperglycaemia. Therefore, it is understood that the blood glucose level is maintained through the proper functioning of the physiological and anatomical processes. 
[bookmark: _Toc224674052]Method of producing energy
Glucose and oxygen work together to produce energy through the process of cellular respiration. This energy is required for performing the essential physiological processes. There are three main stages such as glycolysis, Krebs cycle or citric acid cycle, and oxidative phosphorylation via the electron transport chain (Hu, 2022). These stages help in producing energy by the reaction of glucose and oxygen in the body. Each of these stages shows the integration of metabolism and organ system for regulation. Glucose is obtained from the dietary carbohydrates or from glycogen stores in muscles and livers. These enter the cells through the transporter proteins such as GLUT proteins to help start the process. 
Glycolysis takes place in the cytoplasm through a series of enzymatic reactions. In this process, two molecules of pyruvate are produced from one molecule of glucose which then forms into two molecules of nicotinamide adenine dinucleotide (NADH) and two molecules of adenosine triphosphate (ATP). ATP is the currency of cell as it serves the cells with immediate energy that helps in performing the processes of nerve impulse transmission, biosynthesis, and muscle contraction (Parker, 2020). However, glycolysis takes place without the integration of oxygen due to which this is called an anaerobic process that is limited efficiency in comparison with aerobic metabolism. 
Pyruvate enters mitochondria that is the powerhouse of cells, in the presence of oxygen to be converted into acetyl-CoA. This component then enters the Krebs cycle in which a sequence of chemical reactions takes place within the mitochondrial matrix to form high-energy electron carriers along with Flavin adenine dinucleotide (FADH2), small amount of ATP, and NADH. Additionally, carbon dioxide is also produced as a waste product through the Krebs cycle that is expelled through lungs during exhalation (Schmidt-Rohr, 2020). Thereafter, the electron transport chain carries the high-energy electrons from FADH2 and NADH in the inner mitochondrial membrane. In this process, an electrochemical gradient is created moving electrons through protein complexes that drives active transportation of the protons (H+) across the membrane. Water is produced as oxygen combines with electrons and protons while acting as terminal electron acceptor (Kukurugya, Rosset, and Titov, 2024). Next, the oxidative phosphorylation phase is reached where ATP synthase produces large amount of ATP powered by proton gradient. This procedure generates approximately 34 ATP molecules from one glucose molecule. 
In overall, about 38 ATP molecules are yield by one molecule of glucose when going through aerobic conditions where oxygen dependent metabolism occurs. This energy supports physiological homeostasis including muscle contraction, hormone secretion, and active transportation of nutrients. The energy production is affected among Type 2 Diabetes patients with insulin resistance and impaired glucose uptake. It highlights the importance of glucose regulation to perform an overall metabolism and cellular function. 
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It is important to maintain blood glucose level within the safe physiological range to effectively manage Type 2 Diabetes. Self-management is important and for this a fundamental component is tracing and recording the blood glucose levels of the diabetes individuals (Weinstock et al. 2020). The self-management process includes and connects the lifestyle choices of the patients through anatomical and physiological processes. In this case, immediate feedback based on physical activity, diet, other lifestyle factors, and medications can be achieved by blood glucose monitoring process as they influence the glycaemic control. Real-time readings are collected by the patients through Continuous Glucose Monitoring (CGM) or using a glucometer for measuring the capillary blood glucose. 
The interplay of insulin secretion from the beta cells of pancreas can be understood from the readings. These also reveal the rate of hepatic glucose production and uptaking of glucose by the skeletal muscle and adipose tissues. The patterns in the blood glucose level fluctuations can be identified by monitoring and recording the regular blood glucose levels (Pleus et al. 2022). Nocturnal hypoglycaemia or postprandial spikes after ingesting high-carbohydrate meals can support making adjustments to the diet, medication, and exercise. Thereby, the link between anatomical structures such as liver, pancreas, adipose tissue, and muscles can be understood and the way play role in glucose homeostasis. 
Additionally, regular monitoring enables the patients to adhering to the treatment plans to manage diabetes. For example, titration of the oral hypoglycaemic medications or insulin can be conducted according to the glucose trends that can reduce the risk for hyper and hypoglycaemia (Reddy and Oliver, 2024). Hyperglycaemia can cause long-term complications in the body including nephropathy, cardiovascular diseases, and retinopathy, whereas, hypoglycaemia causes confusion, loss of consciousness, and dizziness. Maintaining an accurate records of the blood glucose levels of the Type 2 Diabetes patients, the healthcare professionals can prepare individualised care plans. This supports developing physiologically appropriate and evidence-based interventions for the patients. 
Apart from this, better self-efficacy and patient engagement can be fostered by tracking blood sugar levels regularly. The healthcare professionals can suggest behavioural changes such as quitting smoking, adopting a balanced diet, or increasing physical activity to manage diabetes. These behavioural changes within lifestyle are important for the patients as it directly affects hepatic glucose output, energy metabolism at cellular level, and insulin sensitivity. For the educational purpose, the regularly monitored blood glucose level can be presented in graphs or charts to better understanding of the pattern for months or weeks (Weinstock et al. 2020). Thereby, it makes the care planning process easier for the healthcare professionals to understand the impact of lifestyle, and a holistic disease management. This enables the individuals with Type 2 Diabetes empowered in reducing the risk of chronic and acute complications, maintaining metabolic stability, and making informed decisions to achieve overall well-being. 
[bookmark: _Toc224674054]Recommendations 
It is important to focus on lifestyle interventions for better management of Type 2 Diabetes and improving glycaemic control. Dietary modification is necessary by promoting the adoption of balanced and high-fibre diet. The diet should include vegetables, whole grains, and lean proteins with lower levels of saturated fats and refined carbohydrates. These modifications in the diet help in improving stabilising blood glucose levels and insulin sensitivity (Garcia-Molina et al. 2020). Moreover, the patients should be suggested for controlled portion of meal and maintaining a consistent meal timing to inhibit postprandial glucose spikes. The patients should also be recommended for regular physical activity as it would promote an increasing level of glucose uptake by the skeletal muscles that is not insulin dependent. As per Doulatyari, Ghahramani, and Mozaffari (2023), the aerobic exercises such as cycling, brisk walking, and resistance training such as weight lifting helps in improving cardiovascular health, managing weight, and improving insulin sensitivity. Additionally, moderate daily activity can support in reducing HbA1c levels promoting a better diabetes management for the individuals with diabetes. 
Cessation of smoking should be strongly recommended to the patients with Type 2 Diabetes as insulin sensitivity is impaired by nicotine. This behaviour also increases the cardiovascular risk that is already elevated among the Type 2 Diabetes patients due to increasing glucose levels. Therefore, the patients must be encouraged to stop smoking to achieve a better health (Driva et al. 2022). Apart from these, weight management processes should be promoted to the diabetes patients by recommending them lifestyle changes. The visceral fat should be reduced that is a key contributor in resisting insulin secretion in the body. Thereby, the blood glucose levels can be maintained within a safe range to reduce diabetes-related complications. In overall, maintaining physical activity, dietary changes, and behavioural support, the individuals can maintain glucose homeostasis with reduced reliance on pharmacology. 
[bookmark: _Toc224674055]Conclusion 
It is concluded that in Type 2 Diabetes, an elevated blood glucose level is observed under a metabolic disorder that is impaired insulin functions. This condition affects multiple body systems affecting overall individual health and well-being. The anatomical and physiological link can be understood by maintenance of glucose homeostasis through coordinated function of skeletal muscles, liver, adipose tissue, and pancreas. In this case, tracking and recording blood glucose levels help the patients in managing their diabetic conditions safely. However, lifestyle change interventions can be recommended to the patients with Type 2 Diabetes to improve and manage their health conditions. Regular physical activity, cessation of smoking, weight management, and balanced nutrition should be performed by the individuals to improve metabolic control and insulin sensitivity. It is important to integrate these strategies to reduce complications and promote long-term well-being of the individuals with Type 2 Diabetes. 
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