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Diabetes mellitus is one of the primary public health concerns of the 21st century. In 2021, the International Diabetes Federation (IDF) estimated that 537 million people lived with diabetes, which comprised 10.5 percent of the global population, causing healthcare spending of $966 billion around the world (Hossain, Al-Mamun, and Islam, 2024). The predominant form of diabetes (90% of all cases) is type 2 diabetes, and it is characterised by insulin resistance and progressive 8 cell dysfunction, which ultimately results in chronic hyperglycemia (American Diabetes Association, 2023). Unlike Type 1 diabetes, where the condition is autoimmune-mediated by the destruction of pancreatic 8-cells, Type 2 diabetes emerges insidiously and is closely linked to the changeable lifestyle factors.
A complex interplay between environmental determinants and genetic susceptibility is the pathophysiology of type 2 diabetes mellitus. One of the most important risk factors is central obesity, especially visceral obesity, because it facilitates insulin resistance through the release of pro-inflammatory cytokines and free fatty acids by fat (Galicia-Garcia, et al., 2020). Other risk factors are older age (although individuals older than 45 years are at the highest risk), sedentary behaviour, family history of diabetes, ethnicity (where South Asian, African-Caribbean, and Hispanic groups have a higher prevalence), a history of gestational diabetes, polycystic ovary syndrome, and hypertension (NHS, 2023). The practice nurses must have a thorough knowledge of these determinants to be able to recognize those people who are at increased risk and to be able to institute prompt intervention measures that would hinder the progression of the disease or, at the very least, delay it.
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Cellular functionality and homeostasis of general metabolic processes cannot be possible without the maintenance of blood glucose at a narrow range (4.05.9 mmol L -1 in the fasted state). This fine equilibrium is carried out through a complicated negative-feedback loop mostly operated by the pancreas, specifically, the islets of Langerhans that contain specialised endocrine cells (Hall, and Hall, 2020). The insulin-producing beta cells, which are present on these islets,s are stimulated by the high levels of glycaemic concentration, would release insulin, and the alpha cells produce glucagon when the glycaemic level drops below the optimal level.
Insulin is commonly described as the most important anabolic hormone in the human body, and it promotes glucose uptake in the cells by a number of mechanisms. Increasing blood glucose levels in the body after a meal cause the pancreatic beta cells to secrete insulin into the blood. Insulin subsequently attaches to insulin receptors to target cells, mainly the skeletal muscle, adipose tissue, and the liver, leading to a cascade of intracellular events. This mechanism facilitates the translocation process of glucose transporter type 4 (GLUT4) vesicles to the cell membrane to facilitate the diffusion of glucose into cells (Alshammari, et al., 2021). 
On the other hand, alpha cells release glucagon when systemic glucose levels fall, such as during fasting or between meals. This catabolic hormone increases hepatic glycogenolysis and gluconeogenesis from amino acids and lactate (Wilcox, 2005). This challenging regulatory mechanism ensures a steady supply of glucose to organs that rely on it, particularly the brain, which requires approximately 120 grams of glucose daily and is unable to utilise fatty acids for energy production (Diabetes UK, 2022).
In type 2 diabetes mellitus, the glucose metabolism homeostatic control is disturbed. Long-term hyperglycaemia combined with high lipids, together with the effects of obesity-related inflammation, induces insulin resistance, in which peripheral cells lose sensitivity to insulin signalling pathways. In reply, the pancreas initially exaggerates insulin production, thus generating hyperinsulinemia. In the long-run, repeated cellular stress and metabolic fatigue cause beta-cell dysfunction, leading to a lack of insulin secretion and chronic hyperglycaemia (Galicia-Garcia, et al., 2020).
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CELLULAR RESPIRATION AND ENERGY PRODUCTION 
The main components of cellular energy production through aerobic respiration are glucose and oxygen, which occur in mitochondria, often known as the cellular powerhouses. The complex pathway of biochemical reactions converts the chemical energy stored in glucose molecules into adenosine triphosphate (ATP), which is the universal energy currency used by all cells to facilitate the work of metabolism, muscle contraction, transmitting neuronal impulses, and biosynthetic reactions (Alberts et al., 2022).
The oxidation of one mole of glucose follows three main steps: glycolysis, the Krebs (citric acid) cycle, and the oxidative phosphorylation process, which is mediated by the electron transport chain. At the beginning of the process, a glucose molecule (C 6 H 12 O 6 ) is broken down in the cytosol into two molecules of pyruvate to produce a net number of two ATP molecules and two NADH molecules. Next, the pyruvate is moved to the mitochondrial mat, where it is transformed into acetyl-CoA; it is then absorbed by the Krebs cycle (Hall and Hall, 2020).
Over and above producing carbon dioxide as a metabolic by-product, the tricarboxylic acid cycle produces more high-energy electron carriers, namely reduced nicotinamide adenine dinucleotide (NADH) and reduced flavin adenine dinucleotide (FADH 2 ). Such carriers of electrons then proffer electrons to the electron transport chain incorporated into the inner mitochondrial membrane. The flow of electrons through a series of protein complexes releases energy, which is used to move protons across the membrane to create a proton electrochemical gradient. It is this gradient that drives ATP synthase, an enzyme catalyzing the phosphorylation of adenosine diphosphate (ADP) into adenosine triphosphate (ATP), which eventually synthesizes about 32-34 molecules of ATP per mole glucose by oxidative phosphorylation (Alberts et al., 2022).
The complete process of aerobic cellular respiration may be presented as: C 6H 12O 6 + 6O 2 6CO 2 + 6H 2O + ATP (about 3638 molecules). The last electron donor in the electron transport process is oxygen, which reacts with hydrogen ions to give water. The lack of sufficient oxygen forces cells to use anaerobic respiration, which results in two ATP molecules produced per glucose molecule and the formation of lactate, causing rapid fatigue and metabolic acidosis (Alshammari, et al., 2021).
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Blood glucose level monitoring and recording are an important part of the successful treatment of type 2 diabetes mellitus, to the extent that it enables patients to control the glycaemic values, prevent acute complications, and decrease the risk of microvascular and macrovascular complications. Self-monitoring of blood glucose (SMBG) is an evidence-based method of allowing patients to make informed decisions about the management of their diabetes. (NICE, 2022)
Self-monitoring of blood glucose (SMBG) is helpful in identifying both hyperglycaemic and hypoglycaemic events in individuals with Type2 diabetes mellitus, especially those taking insulin or those in whom there is a high risk of hypoglycaemia (e.g., sulfonylureas). Improved observation and utilization of the glycaemic measurements at various times during the day, such as fasting levels, pre-prandial and post-prandial levels (usually two hours after meals), can serve to explain the temporal patterns and trends that inform the change of treatment. As an illustration, the constant increase in fasting glucose levels could indicate that pharmacologic change or lifestyle is required, and extreme post-prandial events can potentially indicate changes in diet or drug timings (Diabetes UK, 2022).
In addition to regular monitoring, the glycated haemoglobin (HbA1c) test provides a retrospective evaluation of mean glycaemic control over the past 8-12 weeks. This measures the percentage of haemoglobin molecules that are glycated through non-enzymatic conjugation of glucose. The National Institute for Health and Care Excellence (NICE, 2022) suggests a target HbA1c of 48 mmol/mol -1 (6.5) in most adults with type 2 diabetes treated by lifestyle changes and pharmacotherapy, and patient-specific target HbA1c levels in patients taking drugs linked to hypoglycaemia.
Continuous glucose monitoring (CGM) systems are a new technology that provides detailed glycaemic information through interstitial fluid glucose measurements Diurnal and nocturnal. CGM can be particularly beneficial to patients who face refractory hypoglycaemia or significant glucose fluctuations, although such patients are not every type 2 diabetes patient (NICE, 2022). 
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Nutrition therapy is a core component of type 2 diabetes management, and empirical studies reveal that structured diet interventions may decrease HbA1c by 0.3-2% (Evert, et al., 2019). Its major goals are to achieve and sustain optimal glycaemic, lipid, and blood-pressure levels and promote the overall well-being through proper nutritional intake. Instead of allowing a single dietary strategy, modern evidence supports personalized nutrition plans considering individual preferences, culture, and metabolic objectives.
The management of carbohydrates has continued to be the focus of glycaemic control. People must pay attention to eating complex carbohydrates whose glycaemic index(GI) is low, including whole grains, legumes, and non-starchy vegetables that cause slow glucose elevation, not a rapid one. A review by Ojo, et al. (2018) showed that low-GI diets have significant levels of HbA1c and fasting glucose reduction compared to high-GI diets. Using portion control and carbohydrate counting methods allows a person to approximate carbohydrate amount and align with medication overlap, especially for the insulin-dependent group.
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Routine exercise is one of the pillars of the management of type 2 diabetes using various mechanisms. Exercise increases insulin sensitivity, makes skeletal muscle take in glucose without insulin, helps manage weight, makes the heart stronger, and decreases cardiovascular risk factors (Colberg, et al., 2016). The American Diabetes Association suggests a minimum of 150 minutes of aerobic moderate-intensity exercise per week, measured and divided over three or more days, with no more than two non-activity days. Aerobic exercises, such as brisk walking, cycling, swimming, and dancing, increase heart rate and oxygen uptake, which in turn improves cardiovascular fitness and promotes the use of glucose.
Breaks in inactive lifestyles are another consideration of salience. Experimental data reveal that sitting time can be interrupted every 30 minutes with a short-duration activity significantly to significantly improve post-prandial glucose regulation (Dempsey, et al., 2016). Practice nurses ought to work towards helping patients incorporate incidental exercise into their daily routines, such as using stairs, lifts, parking further away, or using active leisure activities.

Smoking Cessation
Smoking is a contributing factor to Type 2 diabetes complications by various mechanisms and impairs glycaemic control. Tobacco and its nicotine raise insulin resistance, raise plasma glucose levels, and provoke systemic inflammation and oxidative stress (Zhang, et al.,2022) Moreover, smoking significantly increases the risk of cardiovascular disease, which is increased in patients with diabetes; the interaction is synergistic, boosting morbidity and mortality.
There is evidence that diabetic smokers are at a 30-40 per cent higher risk of cardiovascular disease and microvascular complications such as nephropathy, retinopathy, and neuropathy compared to non-smoking diabetic patients (NICE, 2021). Thus, smoking cessation is an urgent intervention, and practice nurses should be able to provide brief interventions and refer patients to cessation programs and provide them with pharmacological aids (e.g., nicotine-replacement therapy or varenicline as needed).
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A small reduction in body weight of 5-10 percent can produce clinically significant changes in glycaemic control, blood pressure, and lipid profiles, even in individuals with Type 2 diabetes and who are overweight or obese (Ryan, and Yockey, 2017). The Diabetes Prevention Programme showed how an intense lifestyle programme, including dietary change and greater physical activity to achieve a 7 per cent weight loss, reduced the risk of prediabetes to Type 2 diabetes by 58 per cent (Knowler, et al., 2002). In patients who have been diagnosed, weight reduction increases insulin sensitivity and could allow one to lower or stop antidiabetic medication in some cases.
Effective weight management is not a temporary diet but lifelong behavioural modifications. Practice nurses can support patients by using goal-setting, self-monitoring strategies, recognizing barriers, and rewarding accomplishments. In case of BMI over 35kg/m2, it is recommended to refer to specialist weight-management services or consider bariatric surgery since strong evidence suggests high rates of diabetes remission following bariatric surgeries (NICE, 2022).

CONCLUSION 
Type 2 diabetes is a complex metabolic condition accompanied by insulin resistance and progressive 2-cell dysfunction, resulting in persistent hyperglycaemia. The precise knowledge of the physiological processes of glucose homeostasis, which is the synergistic action of insulin and glucagon, is invaluable in developing effective diabetes management protocols. The significance of glucose regulation is explained by cellular respiration, as this vital metabolite is the obligatory prerequisite of ATP synthesis, which then supports all cellular processes. Any distortion of glucose metabolism sparks hyperglycaemia, triggering a network of issues that plague a continuum of organ subsystems.
The pillars of Type 2 diabetes management are based on evidence-based lifestyle interventions, including structured dietary practices, physical activity, smoking cessation, and weight management. These measures would alleviate the pathophysiology by improving insulin sensitivity, reducing inflammation, and promoting metabolic health. Practice nurses are instrumental in patient education, offering the knowledge and skills individuals need to be interested in their care plans and make the best health gains. Practice nurses can significantly contribute to the quality of life and prognosis of patients with Type 2 diabetes by facilitating a thorough grasp of the associated pathophysiology, enabling self-management via systematic monitoring, and ensuring evidence-based lifestyle changes.
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