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[bookmark: _Toc213248537]Introduction
Diabetes is a type of disease that occurs when the blood glucose pr blood sugar level in the body is high. The main source of energy is glucose, which is already developed in the body through metabolic processes, and it also comes from the food intake by the individual. When this glucose level is high in the body, the person develops diabetes. Glucose is transported to the cells in the body through insulin (NIH, 2023). Insulin is a type of hormone produced by the pancreas. In the case of a person suffering from diabetes, the body is unable to produce insulin. In this case, the glucose does not reach the cells and remains in the blood. The risk factors included in type 2 diabetes include being overweight or obese. A person suffering from obesity has a higher chance of getting type 2 diabetes (NIH, 2022). However, certain risk factors such as family history, age or ethnicity cannot be changed, but taking some precautions, such as a healthy diet and physical activities, helps in avoiding the risk factors. 
The case study report elaborated on type 2 diabetes, blood sugar level and how it is maintained in the body. The process of cell metabolism in which oxygen and glucose produce energy. Further, it discusses how tracking blood sugar levels can help in managing type 2 diabetes and provides recommendations on changes in lifestyle to help improve diabetic conditions. 
[bookmark: _Toc213248538]

How blood sugar levels are maintained in the body
The blood sugar level in the body is maintained by the two hormones released by the pancreas. These two hormones are insulin and glucagon. Insulin is responsible for carrying glucose to the cells, where it is used as an energy source by the cells for the functioning of the body. Whereas, glucagon prevents the dropping of the blood sugar level too low and maintains the level of blood glucose. Other than insulin and glucagon, a healthy and nutritious diet and physical activity also help in maintaining a healthy blood sugar level in the body.
[bookmark: _Toc213248539]Glucagon 
[bookmark: _Hlk213161816]Glucagon is a natural hormone that is released by the alpha cells of the pancreas in the body. The hormone works to control and maintain the blood glucose level in the body. Glucagon prevents the blood sugar level very low. The hormone is also released in response to physical activity and prolonged fasting (Cleveland Clinic, 2025). Glucose is the main source of energy in the body, and extra glucose is stored in the liver in the form of glycogen, which is not usable. On lowering of the blood sugar level, the glucagon hormone triggers the liver to convert the stored glucose into a usable form and release it into the blood. 
[bookmark: _Toc213248540]Insulin
Insulin, on the other hand, is released by the beta cells of the pancreas. It is responsible for transporting glucose to the cells, where it is used as energy in the functioning of the body. The insulin hormone works with glucagon to maintain the blood glucose level in the body. Insulin uses anabolic pathway for its functioning, whereas glucagon performs the catabolic functions (Rahman et al., 2021). Insulin is made of 51 amino acids and plays an important role in the growth of the cell, performing metabolic activities in the body and maintaining glucose levels in the body. 
[bookmark: _Toc213248541]Healthy Diet and Physical Activities
[bookmark: _Hlk213163812]Other than the hormonal functioning for maintaining the blood sugar level, there are some activities that can be performed by the individual to maintain a healthy blood sugar level. These activities include taking healthy meals and doing regular physical exercise. The muscle gets active through physical exercise and uses blood sugar for energy. This allows the body to use insulin better (Mayo Clinic, 2024). A healthy diet and physical exercise play an important role in managing diabetes. A healthy diet rich in protein and limited sugar content helps in maintaining the sugar level in the blood. 
[bookmark: _Toc213248542]Cell metabolism: how oxygen and cellulose produce energy
The production of energy in the body is done through glucose and oxygen. The energy that is produced in the body through oxygen and glucose is known as ATP, which stands for Adenosine Triphosphate. Glucose and oxygen obtained from the food ingested react with each other and produce carbon dioxide, water and energy (ATP). The production of energy from glucose and oxygen is known as cell respiration or cell metabolism. This process occurs in three stages: glycolysis, the citric acid cycle and the electron transport chain. 
Glucose + Oxygen = Carbon Dioxide + Water + Energy (ATP)
[bookmark: _Toc213248543]Glycolysis
Glycolysis is the first step of cell metabolism, where many enzymes react with each other to break glucose into pyruvate. Glucose is a six-carbon sugar molecule that is converted into 2 three-carbon pyruvate molecules. This whole process occurs in the cytosol of the cell. Once the glucose is converted into pyruvate, pyruvate moves to the mitochondrial matrix, where the pyruvate is converted into acetyl-CoA (Osmosis, 2025). This is a transition stage, which is known as the oxidation of pyruvate. 
[bookmark: _Toc213248544]Citric Acid Cycle
The citric acid cycle is the second stage of cell metabolism. This cycle is also known as the Krebs cycle. The stage begins with acetyl-CoA combines with four-carbon oxaloacetate to form six-carbon citrate. After this stage, various enzymes react with each other and transform citrate back to oxaloacetate. With it, there is also the production of energy-rich molecules and ATP. This ATP is then used in the electron transport chain for the production of the majority of the ATP in cellular respiration or cell metabolism. Since 2 pyruvate molecules are produced through one molecule of glucose, the Krebs’ cycle takes two turns for the complete breakdown of the glucose. 
[bookmark: _Toc213248545]Electron Transport Chain
The electron transport chain is the last stage of the cell metabolism process, where the majority of the ATP production takes place. This process is known as oxidative phosphorylation, and it occurs in the inner mitochondrial membrane of the cell. In this stage, the electrons are transported across various complexes combined with iron and copper for the movement. The chain states that when electrons with high energy, which were produced in the glycolysis and citric acid cycle, are transferred to the inner mitochondrial region of the cell (Osmosis, 2025). During the transformation of the electron, protons are released into the intermembrane space, which are used in the ATP production. Oxygen here plays a major role as an electron acceptor by an enzyme called cytochrome oxidase. Oxygen accepts two protons and creates an H2O molecule. This step results in final ATP production by phosphorylating the ADP molecule. 
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Recording and tracking blood sugar levels to manage Type 2 diabetes
Monitoring and tracking of the blood glucose level helps in recognising any fluctuation pattern in the glucose level in the blood. These fluctuations occur due to an unhealthy diet, irregular physical exercise, pathological processes and medications. The fluctuation in the blood glucose level results in the cause of diabetes. High and low blood sugar levels can also cause other chronic and acute diseases in the body (Mathew et al., 2024). Tracking of blood glucose level at home by the individual themselves only consists of a capillary blood glucose test. Whereas, the monitoring of the blood glucose level in the clinical facilities consists of both capillary blood glucose and plasma glucose blood vascular. 
[bookmark: _Hlk213169946]Blood glucose level monitoring plays an important role in managing the diabetes condition. An individual can track their blood sugar level through a glucose meter, test strips or a CGM system. The healthcare professionals help people suffering from diabetes to determine how frequently a person should check their blood glucose level. The practice of recording the blood glucose levels helps the individual to make appropriate decisions about the dietary intake, physical exercises and doses of insulin (Cleveland Clinic, 2023). There are a lot of things which are responsible for affecting the blood glucose level. Some of them can be identified with time and practice, but some are difficult to recognise. That is why it is important to monitor the blood glucose level regularly. Many healthcare professionals recommend that their patients measure their blood glucose levels regularly. This also helps the patients in recognising if the current treatment for diabetes is working efficiently or not. 
[bookmark: _Hlk213169869]Self-monitoring of the blood glucose level is beneficial when it is done in an appropriate manner. The patients receive a monitoring schedule from the healthcare professional, which is generally required to be monitored before and after every meal in a day. The patients will be taught how to monitor their blood sugar levels on an individual level and manage the pattern of high and low blood sugar levels on the basis of the numbers (American Diabetes Association, 2025). The outcomes of the monitored blood sugar level help the health professional to make the treatment plan. These practices in glucose level monitoring are very helpful, especially for people who are suffering from Type 2 diabetes. 
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Recommendations
There is a wide range of evidence-based lifestyles that focus on the timing, composition and sequence of the diet and physical exercises that help in managing and improving the diabetic condition. Consumption of a balanced diet, which is rich in nutrients and low-carbohydrate in the day, is a very healthy habit that will help in reducing the risk of diabetes and improving the diabetic condition in a person already suffering from diabetes (Chacko and Signore, 2020). The first meal of an individual must be a meal rich in vegetables and proteins, and intake of carbohydrates after thirty minutes will help in maintaining a healthy blood sugar level in the body. Intake of excessive sugar in the body can be managed by regular exercise for 30-40 minutes. High-intensity exercises for a short duration will also be effective. The benefits of glycemia can be enhanced by eating light and balanced after doing exercise. 
Type 2 diabetes is the most common type of diabetes, which can be controlled by simple lifestyle changes. These preventions are especially for the people who are at high risk of type 2 diabetes. Losing extra weight will help in reducing the risk of diabetes. Being physically more active provides a lot of benefits, such as maintaining the blood sugar level, enhancing the sensitivity to insulin production and increasing aerobic fitness (Mayo Clinic, 2025). Intake of more plant-based meals that are rich in fibre is better to avoid food that has a high amount of carbohydrates and few nutrients and fibres to maintain a healthy level of blood sugar level in the body. A healthy diet and physical activities are the two most important elements that help in maintaining a healthy blood sugar level in the body.  
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Conclusion
Diabetes is a type of disease that occurs when the blood glucose pr blood sugar level in the body is high. Glucose is the main energy source in the body, which helps in the functioning of the body. Insulin and glycogen are the two hormones that are released by the pancreas in the body. These hormones are responsible for maintaining the blood sugar level in the body. Apart from insulin and glucose healthy diet and physical exercise also help in maintaining blood sugar levels. Cell metabolism is the process in which glucose and oxygen react together for the production of energy, also known as ATP. Cell metabolism is done in three stages: glycolysis, the citric acid cycle and the electron transport chain. Monitoring of the blood glucose level is important to recognise the fluctuation pattern in blood glucose to avoid the risk of diabetes. A healthy diet and physical exercise are two major recommendations for maintaining the blood glucose level. A healthy diet rich in proteins and fibres, and regular moderate exercise helps in appropriate insulin production in the body and maintains proper blood glucose level. 
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