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1. Introduction
Diabetes mellitus is a chronic disease where the glucose level circulating in the body exceeds the normal levels because of the malfunction of the body to use glucose. This dysregulation can be caused by an inadequate secretion of insulin by the pancreas, or an inadequate level of responsiveness of target cells to endogenous insulin (Al-Suhaimi, Aljfary and Khan, 2022). The most widespread is type 2 diabetes, which in the traditional understanding of the issue appears at adulthood; nevertheless, according to modern epidemiology, the number of adolescent groups in which this disease is observed is growing. Among the risk determinants, there is adiposity, a familial disposition towards diabetes, sedentary lifestyle habits, and dietary habits that are higher in the levels of sucrose and lipids. The people of certain ethnicities plus those who have comorbid hypertension or hypercholesterolemia have increased susceptibility. Severe and uncontrolled diabetes has been linked to adverse sequelae on vascularity, nerve fiber, eye tissue, as well as kidney functions. An in-depth understanding of glucose homeostasis will therefore provide the patients with the knowledge to adopt evidence-based methods of maximizing health results (Al-Suhaimi, Aljfary and Khan, 2022).
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Glycemic homeostasis depends on a tightly regulated balance between various organs, hormones, and physiological functions of the body. The principal organs that are involved in such a regulatory network include the pancreas, liver, skeletal muscle, and adipose tissue and are all controlled by the hormonal insulin and glucagon (Al-Suhaimi, Aljfary and Khan, 2022). Taken together, these elements guarantee every cell gets a suitable amount of glucose to sustain bioenergetics and prevent the harmful increase or decrease in glucose levels in the circulation (Al-Suhaimi, Aljfary and Khan, 2022).
[bookmark: _Toc211169062]Anatomical Components of Blood Glucose Regulation
Pancreas is an essential endocrine gland located behind the stomach. Its parenchyma contains discrete groups of cells called the islets of Langerhans. β-cells found in the islets produce insulin, and 2 -cells produce glucagon. Insulin aids in the decrease of glucose in blood circulation by promoting the uptake of glucose in cells whereas glucagon helps in reversing the hypoglycemia through the process of glycogen degradation and gluconeogenesis in the liver, hence, increasing the glycemic level.
The liver can be described as a hub of metabolic energy. After a meal it removes glucose into circulation and achieves it as glycogen. During the inter-meal period or the state of hypoglycaemic conditions, the hepatocytes activate glycogen release into the blood by glycogenolysis. Glycogen is also contained in skeletal muscle tissue; but this use is more geared towards the consumption of intramuscular energy during physical exertion (Chircop, Sheffield and Kotera, 2021). The glucose which is not used during the metabolic process is stored in adipose tissue through lipogenesis producing triglycerides as a long-term energy source. The glomerulus also carries out renal filtration of glucose, which is reabsorbed in proximal tubules unless levels of glucose in the plasma rise above the renal threshold (Catapan et al., 2021).
Moreover, gastrointestinal signals, which are incretins (glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP)) enhance postprandial insulin secretion. These hormones are intermingling with other circulating hormones such as cortisol, adrenaline, and growth hormone which have modulatory functions in glucose homeostasis especially during stress responses, physical activity, or during periods of fasting (Catapan et al., 2021).
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Upon the consumption of a meal, the level of plasma glucose increases. This increase is sensed by the pancreas which releases insulin into the blood. Insulin is bound to receptors on muscle and adipose cells and triggers the translocation of the glucose transporter GLUT4 to the cell surface and allows glucose entry into the cell (Chircop, Sheffield and Kotera, 2021). The glucose is either used up to provide energy or it is polymerized into glycogen inside the cell (Szukiewicz, 2023). Simultaneously, insulin triggers an action of hepatocytes to stop the process of endogenous glucose synthesis, stimulate the formation of glycogen (Chircop, Sheffield and Kotera, 2021).
The levels of glucose in circulation reduce during fasting or when taking breaks in between meals. The pancreas in turn secret glucagon which triggers hepatic glycogenolysis and thereby replenishes glucose to the circulation (Cohen and Li, 2021). A new glucose is also produced by the liver through the process of gluconeogenesis using non carbohydrate sources like amino acids. This feedback mechanism of hormones ensures the brain and skeletal muscle have constant amount of fuel (Cohen and Li, 2021).
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The glucose homeostasis regulation mechanisms are impaired in Type 2 diabetes mellitus. The insulin resistance affecting peripheral tissues and insulin levels increase the insulin resistant state in peripheral tissues such that the ability of insulin to stimulate cellular glucose uptake is significantly decreased despite high levels of insulin in circulation. The pancreas retaliates by increasing insulin secretion first to counteract hyperglycemia; however, chronic overworking of β -cells, however, induces functional fatigue and the resultant insulin decreases, further perpetuating sustained hyperglycemia. At the same time, the hepatic gluconeogenesis is abnormally elevated, and glucose is released even when it is not under physiological necessity, further increasing glycemic imbalance (Cohen and Li, 2021).
Continuous high glucose levels cause an irreversible harm to microvascular and macrovascular systems, thus increasing the risk of a continuum of complications- cardiovascular disease, kidney failure, and blindness (Sameer Badri AL-Mhanna et al., 2024). An in-depth knowledge of such pathophysiological pathways would help understand why sustained, evidence-based glycemic control and adoption of salutary lifestyle changes is inevitable to ensure organ integrity and preserving systemic energy homeostasis (Cohen and Li, 2021).
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Every cell of the body needs energy to perform its tasks and this energy largely comes out of the glucose and oxygen. Upon importing of glucose into the cells through special transport proteins, glucose is subjected to a series of biochemical reactions, which are collectively known as, cellular respiration (Emir Mujić, 2023). This has been done in stages that are in different sections of the cell. The first phase glycolysis occurs in the cytoplasm. During this stage, a glucose molecule is broken down into two smaller molecules known as pyruvates giving a small amount of energy in the form of adenosine triphosphate (ATP). Thereafter, the pyruvate is carried into the mitochondria commonly known as the powerhouses of the cell where it is metabolized into acetyl-CoA and gets into the citric acid cycle also known as Krebs cycle (Emir Mujić, 2023).
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At the citric acid cycle, hydrogen atoms and electrons are emitted, and they are then transferred to the electron transport chain, and this happens in the inner membrane of the mitochondrion (Emir Mujić, 2023). In this case, the terminal electron acceptor would be oxygen leading to generation of a by-product, water (Salvatore et al., 2022). The step produces a considerable quantity of ATP that is the energy source of the vital physiological functions like muscle contraction, neuronal transmission, and cell repair (Emir Mujić, 2023). Limited oxygen supply causes cells to switch to anaerobic respiration which produces significantly less energy and may cause fatigue. This makes oxygen and glucose inseparable in the continued production of energy and in the maintenance of a healthy metabolic activity in all tissues of the body (Emir Mujić, 2023).
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Blood glucose monitoring is a critical part of type 2 diabetes mellitus management. Frequent monitoring is important so that the patients and healthcare providers can evaluate disease management and make the right choices concerning the diet, physical activities, and therapeutic interventions. There are several approaches to the measurement and recording of glycemic levels, which provide different informational sides. Capillary blood glucose testing, in which a small sample of capillary blood taken by finger prick is placed on a test strip giving an immediate glucose level, is the most common and simplest way to measure glucose levels (Griauzde et al., 2022). These can be assessed before eating, two hours after eating, and just before sleep, which can thus explain the effects of daily behaviors on glycaemia. Others choose to use continuous glucose monitoring devices which are used to measure the glucose concentrations by a sensor placed percutaneously (Griauzde et al., 2022). These monitors record the measurements every multi-minute and produce graphical data that show circadian dynamics, such as swings in the direction of hypoglycemia or hyper  glycaemia (Griauzde et al., 2022).  
Another useful test is the glucose saturation of the hemoglobin (HbA1c) test, as an indicator of the average glucose level in the past two or three months. HbA1c thus gives us a measure of long-term glycemic management which is complemented by short term variability of point-of-care or continuous measurements (Pleus et al., 2022). A regular log of the glucose levels with accompanying comments related to the nutritional products, physical activity, psychosocial stress, and sleep quality would help trace the temporal patterns that would be used to make changes to the lifestyle and treatment plan (James, Stöckli and Birnbaum, 2021).  
Regular measurement of the glucose levels will help to prevent the occurrence of the pathological consequences of the situation early on, preventing either hypoglycemia or hyperglycemia, and supporting the confidence of the patients in their ability to manage their health independently. In addition, the practice can improve patient-clinician cooperation, which will allow optimizing the treatment options to maintain glycemic levels in the target ranges and maintain overall health (James, Stöckli and Birnbaum, 2021).
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Lifestyle changes are an important measure towards the management of type 2 diabetes mellitus and the alleviation of its sequelae. Food, physical exercise, sleep and other behavioral decisions have a direct impact on glycemic control and general physiological health. Continuous, gradual changes in these areas make endogenous insulin work and help in the preservation of energy homeostasis and ideal body mass index (Jing et al., 2023).
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Healthy nutritional plan focuses on controlling the quality and quantity of carbohydrates intake. Whole grains, legumes, and vegetables are the complex carbohydrates that are linked to the gradual release of glucose, which keeps glycemic stable. Refined carbohydrates and foods containing high amounts of sugar, on the other hand, cause spikes in blood glucose and should therefore be restricted (Jing et al., 2023). The dietary intake must include a balanced mixture of lean proteins, healthy fats and foods that contain a lot of fiber (Jing et al., 2023). The plate approach provides a practical approach: put half of the plate on vegetables half, a quarter of a plate on lean protein and the other quarter of the plate on whole grains or starchy carbohydrates. Regular eating schedule helps the physiological control of insulin. Reducing the number of portions and avoidance of regular intake of high-energy snacks will also help manage weight (Jing et al., 2023).
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The insulin sensitivity is also enhanced by physical exercise and increases glucose uptake in muscle cells. Organized aerobic programs such as brisk walking, cycling and swimming help in lowering the level of glycaemia and in the process, strengthening the heart activity. Light weight or body weight exercises used in resistance training induces skeletal muscle hypertrophy hence enhancing additional long term glycemic control. People should reduce sedentary behavior by spacing out movement activities in the everyday life. The exercise prescriptions are to consider the already existing medical conditions and be introduced gradually to reduce the chances of injury.
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It has been shown that smoking leads to the insulin resistance and the destruction of the vasculature, thus, predisposing cardiovascular disease. Quitting the use of tobacco increases peripheral circulation and long-term prognoses significantly. The acute hypoglycemic events are reduced by the moderate use of alcohol, which is best taken during a meal. Adequate nighttime sleep maintains a balanced body of endocrine conditions with unsuccessful psychological stress raising the glycemic levels through cortisol release (Lu et al., 2024). These pathophysiological consequences are alleviated by implementation of relaxation modalities, psychosocial support and structured daily routines (Louise and Wild, 2023).  
The transition to a high-nutrient diet, physical exercise, and daily routines are the best methods to maximize the insulin sensitivity, reduce the need and usage of pharmaceuticals, and achieve long-term health. In turn, systematic lifestyle change is a significant element of diabetes care, which is as important as pharmacotherapy and monitoring (Louise and Wild, 2023).
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Successful management of diabetes depends on strong cooperation between patients and medical workers. Person-centered care involves giving a keen consideration to the preference of an individual, lifestyle, and cultural setup prior to making therapeutic interventions. The coherent, continuous support is ensured by collaborative relations between nurses and physicians, dietitians and pharmacists (Lu et al., 2024). Follow-up, clear communication and shared objective setting keep the patient motivated and strengthen his or her self-management confidence (Louise and Wild, 2023).
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Glycemic homeostasis is maintained by the interaction of endocrine organs, hormonal mediators and cellular processes together. The awareness of this interconnection would help people to become conscious of how lifestyle practices have a direct impact on physiological health. Frequent blood glucose level monitoring, dietary intake, regular physical exercises, and joint work with medical workers sustain euglycemia, avoid both pathological and complicating factors, and sustain long-term health.
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