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1. Introduction
Diabetes is an endocrine disorder that entails high amounts of blood sugar. This is due to low amounts of insulin in the bodies of children, teenagers, and adults. Insulin aids in the passage of glucose into the cells so that energy is generated. Excess amounts of glucose within the bloodstream can influence the heart, eyes, kidneys, and nerves. According to a 2022 WHO report, the number of people affected by diabetes was 830 million in the world. Insulin production in type 1 diabetes is very low, and insulin is required in the body. In type 2 diabetes, there is resistance to insulin. It represents approximately 90% of the diagnosed cases in the UK.
Gestational diabetes occurs during pregnancy and is associated with the risk of developing Type 2 diabetes after birth. Risk factors include the following: overweight or obesity, low physical activity, age and family history, as well as high blood pressure. Diabetes people say that having a family member who has Type 2 diabetes will double a person's risk, or even increase the risk by six-fold.
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Normal Blood Glucose Regulation
Glucose regulation involves controlling blood glucose levels, which ensures that the glucose levels in the bloodstream are within a healthy range, neither too high nor too low. The carbohydrates consumed in meals are metabolised to glucose. This results in an increase in glucose levels. Increased blood glucose levels cause insulin release in a normal person (Michael, 2022). Blood glucose levels decrease when feeding stops. In such a case, the body uses the stored glucose to generate energy for various metabolic activities. Glucose level regulation is crucial because it is the major source of energy for many bodily functions, especially the brain. Fasting Plasma Glucose (FPG) is 7.0 mmol/L or above in WHO guidelines (National Health Service, 2022).
Role of the Pancreas and Insulin
Islets of Langerhans are known as clusters of cells in the pancreas. With an increase in the concentration of glucose in the blood, insulin is released from the beta cells of the islets. The presence of insulin makes it possible for glucose to enter the muscles and other cells in the body from the blood, and hence glucose is transported into the cells by virtue of insulin (Veer et al., 2022). This implies that there is a conversion of glucose to glycogen.
Role of Glucagon in Blood Glucose Regulation
In contrast, glucagon has an anti-diabetogenic effect to insulin. As blood glucose decreases, glucagon is secreted by the pancreatic alpha cells. The primary effect of glucagon is to increase the release of glucose from glycogen in the liver (Richalet et al., 2024). It is also a precursor in the biosynthetic pathway of glucose from other sources during a shortage of stored glycogen. This is a feedback response which helps to keep blood glucose from dropping excessively between meals and/or when energy is needed (Newman, 2017).
Homeostasis and Safe Blood Glucose Levels
There exists an antagonistic relationship between insulin and glucagon to allow for a negative feedback system for glucose regulation. The more glucose there is in the body, the higher the level of insulin, and hence the activity of insulin increases with an increase in glucose (Shomali et al., 2022). On the other hand, when the glucose level goes down, the activity of insulin goes down. The use of HbA1c is useful because it gives an estimate of the average amount of blood glucose in the body for two to three months (Wang et al., 2023). For adults with type 2 diabetes, NICE recommends that HbA₁c should be targeted individually
Blood Glucose Regulation in Type 2 Diabetes
Type 2 diabetes is marked by a condition called insulin resistance, which happens when body cells develop a lack of sensitivity to insulin. At first, there could be too much production of insulin by the pancreas, but then it will start producing less than it requires. This way, glucose remains in the bloodstream for longer than expected and results in hyperglycemia (Liu et al., 2023). Hypertension results in damage to blood vessels, nerves, kidneys, and the eyes. Effective management should focus on glucose management through the right lifestyle choices.
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Role of Glucose and Oxygen in Cellular Energy
Another very vital source of energy in the human body is glucose. Glucose is supplied to the body through blood and is used as stored energy. Oxygen is required in cellular respiration because it acts as the final electron acceptor in the electron transport chain process; hence, much energy is produced as ATP (Hawryluk et al., 2022). Energy production takes place mainly in the mitochondria. Brain cells and muscles require much energy, so they always need a steady supply of oxygen and glucose (National Health Service, 2022).
Cellular Respiration
Steps of reactions which involve chemical reactions associated with the conversion of glucose to energy by the cells. The steps include glycolysis, metabolism of pyruvate, Krebs cycle, and oxidative phosphorylation. In the case of aerobic respiration, glucose undergoes a series of steps, where oxygen is used as the final electron acceptor (Ritterhoff and Tian, 2023). The products obtained include carbon dioxide and water. As a result, the cell is capable of harnessing the energy from glucose step by step.
Glycolysis
Glycolysis is the first part of glucose being broken down, which happens in the cytoplasm. It produces 2 molecules of Pyruvate from 1 molecule of 6-carbon glucose. It creates two ATP molecules and then consumes two ATP molecules, resulting in a net production of 2 ATP molecules. It also generates two molecules of NADH that will undergo further stages where high-energy electrons will be deposited (Samson and Yosten, 2022). Glycolysis produces pyruvic acid in the absence of oxygen, but if oxygen is present, pyruvic acid can enter aerobic respiration.
Krebs cycle and Electron Transport Chain
Oxidation of pyruvate to acetyl CoA in the presence of oxygen leads to the entry of the acetyl CoA molecule into the Krebs cycle. During this phase, the formation of ATP, NADH, and FADH2 takes place. Ultimately, the electrons of NADH and FADH2 are transferred to the electron transport chain(s), which is located on the inner mitochondrial membrane (Garofalo et al., 2024). A proton gradient is developed due to the movement of electrons, which helps in generating ATP. Oxygen is the electron acceptor that accepts hydrogen and forms water.
Production and Importance of ATP
A cell requires a first source of energy known as ATP or Adenosine Triphosphate. Energy generated through ATP is employed in muscle contractions, active transport, metabolic activities, and other cell activities (National Health Service, 2022). Calculations and figures of energy generation through ATP and information regarding the process of transportation are quite variable in different books because of various conditions of cells (Pryor et al., 2022). According to OpenStax, the net energy generation through glucose by using a physiology-based model of a human is 36 ATP molecules. The theoretical maximum is 38 ATP molecules per glucose.
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Importance of Blood Glucose Monitoring
Blood glucose surveillance can be used to determine if Type 2 diabetes is controlled. A physician can immediately see the results of capillary blood glucose testing, and the HbA1c test can reflect average blood glucose during the past 2 to 3 months. According to WHO, an HbA1c level of ≥6.5% (48 mmol/mol) can be used to support a diagnosis of diabetes. Treatments that may lead to hypoglycaemia, for example, insulin and certain medications used to lower blood sugar, are especially important to monitor (Shaffer et al., 2023).
Recording and Tracking Changes Over Time
The changes in blood sugar level can be monitored through periodic recordings. The findings will be evaluated in relation to meals taken, exercise, sicknesses, and any drugs consumed (Newman, 2017). If one has elevated levels of sugar in their bloodstream even after meals, then such findings can be an indication that their body is not well managed and therefore requires a visit to the doctor’s office (Milosic et al., 2024). Proper examination of the complications of glucose control is encouraged by WHO.
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Figure: Smart way of Tracking Blood Sugar levels for Type 2 Diabetes
(Source: Rghioui et al., 2020)
Supporting Diabetes Self-Management and Care Plans
Recorded results will be helpful for reviews and care planning relating to diabetes. Glucose can be used in conjunction with HbA1c to evaluate the response to treatment and adjust either lifestyle or medicine (Belizaire et al., 2023). The NICE states that HbA1c should generally be taken every 3-6 months until it is stable, and every 6 months after stability.
Identifying Risks and Supporting Safe Management
Use of tracking can monitor for persistent hyperglycaemia and potential hypoglycaemia. There is a risk of blood vessel damage, nerve damage, kidney damage and eye damage with long-term high glucose (Newman, 2017). But not everyone with Type 2 diabetes needs to monitor their blood sugar regularly. NICE does not recommend routine capillary monitoring with no specific risks or treatment requirements (Vosugh et al., 2023). Monitoring should be individualised according to each patient's clinical requirements.
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The evidence-based lifestyle recommendations are as follows:
· A person who suffers from Type 2 diabetes must ensure that they have a healthy and balanced diet, high in vegetables, wholegrain, pulses, fruits, lean proteins and good fats. The individual must reduce intake of foods containing free sugars, saturated fats, and processed food items. According to WHO, proper nutrition is considered an important component of prevention and control of Type 2 diabetes (Yperman and Kuijpers, 2023). Healthy nutrition requires consideration of the nutritional needs and cultural foods of individuals.
· Moreover, additional portions should be limited in order to reduce the problem of excess weight caused by excess consumption of calories, resulting in insulin resistance. For instance, an easy way to achieve this goal is to drink water rather than beverages containing excessive amounts of sugar (Wu et al., 2024). The following recommendations regarding individual dietary needs are made by NICE in order to help with managing blood glucose, blood pressure and cardiovascular risks.
· Physical activity should be considered as a part of diabetes management. There are WHO recommendations for more than 150 minutes of moderate exercise per week for adults. This can be obtained in five days of brisk walking for 30 minutes a day. This includes muscle strengthening activities, which should also take place on at least two days a week.
· Strongly encourage smoking cessation, as some of the effects of smoking put pressure on the cardiovascular system and are associated with increased Type 2 diabetes risk (van Aken, 2024). Healthcare providers should give a smoker the appropriate “cigarette-free” treatment. WHO named avoiding tobacco as one of the important measures of prevention of diabetes.
· A healthy body weight is important, as obesity and fat around the waistline are positively correlated with the risk of Type 2 diabetes. In those who are overweight, enhanced insulin sensitivity and better glucose control can be observed through weight reduction (National Health Service, 2022). It is therefore important to pursue a combination of an energy-reducing diet, regular exercise, and all possible professional help to develop a combined strategy rather than pursue a single lifestyle change.
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Diabetes is a long-term disease that occurs when the blood glucose level is higher than normal due to a lack of sufficient insulin production or its inadequate use. The most prevalent type is Type 2 diabetes, which makes up over 95% of diabetes cases, as indicated by the WHO. Excess weight, low physical activity, and getting older are key risk factors. Once food is consumed, the pancreatic beta cells secrete insulin that facilitates the uptake of glucose and thus facilitates storage as glycogen. If the blood glucose level decreases, then glucagon stimulates the release of glucose from the liver. In type 2 diabetes, a high blood glucose level may be caused by insulin resistance and may harm blood vessels, nerves, the kidneys, and the eyes.
Glucose and oxygen are needed to generate energy in the cell. Two molecules of pyruvic acid are generated, and two molecules of ATP are generated net from one molecule of glucose in the pathway of glycolysis. Mitochondrial reactions then generate “electron carriers”, which are used as sources for ATP generation, with oxygen as an assistant. ATP is a source of energy that can be used for energy-related functions in a cell. HbA1c should be used to monitor the condition every 3 to 6 months until the condition is stable, and every 6 months after that, as recommended.
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