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[bookmark: _Toc232070709][bookmark: _Toc232084988]Introduction 
Physiology is the scientific study of the functions and mechanisms that occur in living bodies (Patton et al., 2022). It is a branch of biology that examines how the human body and its various systems work together to maintain normal functioning and adapt to changes in the internal and external environment. 
[bookmark: _GoBack]Diabetes is a long-lasting medical condition which is described by a high level of blood. This condition usually occurs in the body when the body does not produce sufficient insulin or is unable to use insulin effectively. The main types of diabetes are type 1 diabetes, type 2 diabetes, and gestational diabetes. Type 1 diabetes is an autoimmune condition in which the body produces zero or very little immune (Popoviciu et al., 2023). Individuals with this condition require lifelong insulin therapy. Type 2 diabetes is the most common form of diabetes and occurs when the body’s cells become resistant to insulin or when insufficient insulin is produced. Gestational diabetes develops at the time of pregnancy and during this situation the blood sugar level rises in an individual. The major risk factors associated with this type of diabetes are obesity, physical inactivity, genetics, and family history or age factors. 
The report will include information about how to maintain blood sugar levels in diabetic patients. It will also include how oxygen and glucose are converted into energy for further use along with tracking and recording blood sugar. The report will also give a deeper analysis of evidence-based recommendations. 
[bookmark: _Toc232070710][bookmark: _Toc232084989]Maintenance of blood sugar level in body
Blood sugar level is maintained within a safe and effective range between 70 and 110 mg/dl, through a negative feedback loop involving two hormones released by the pancreas known as insulin and glucagon (Al-Suhaimi, Aljfary and Khan, 2022). According to the process of homeostasis, the body continuously regulates blood sugar levels, usually blood sugar level rises after a meal and decreases between meals or during periods of fasting. The living body digests the carbohydrates gained while eating and releases insulin. Insulin in living bodies is secreted by pancreas, and this helps in absorption of glucose by unlocking cells. Also, through the signal provided by insulin the extra glucose is converted to glycogen and kept as a storage. The other hormone released by pancreas is glucagon which is responsible for giving signal to liver to break stored glycogen and convert it back into glucose, so that it can easily flow into bloodstream helping to raise blood sugar levels back to normal again. 
Also, there are multiple other hormones like cortisol and epinephrine that are released when an individual is over stressed or fasted for a long time. These hormones are really important for maintaining blood sugar levels as they make sure that the brain and body of an individual get a continuous supply of energy (Aldhalemi and Lahhob, 2024). If an individual cannot maintain the blood sugar level, then cells, especially in brain, do not get proper and enough energy and the individual can suffer from confusion or dizziness which can further result in unconsciousness. Either the blood sugar level is too low or too high, in case it is too high, the individual can suffer from hyperglycemia. In this medical situation, the body pulls out water from the cell, and this results in dehydration. Constant high blood pressure damages the nerves and blood vessels, which can further result in kidney problems or cardiovascular problems.  
[bookmark: _Toc232070711][bookmark: _Toc232084990]Uses of oxygen and glucose to produce energy 
To convert glucose into a usable form of energy, trillions of cells are used in a biochemical process called cellular respiration. This process is very important as it allows muscles in the body to contract along with protein synthesis. Also, this biochemical process is ruled by enzymes which maintain the hemostasis of the body. Through continuous supply of oxygen, the body cells can completely break the glucose and the equation that explains this is: C6H12O6 + 6O2 à 6CO2 + 6H2O + Energy (ATP-adenosine triphosphate) (Sparki, 2026). This can be further explained through 3 steps: glycolysis, the Krebs cycle and the electron transport chain and oxidative phosphorylation. The glycolysis step includes splitting sugar, which is the fluid that is located inside the cytoplasm of the cell. This process includes breakdown of a six-carbon glucose into short two-three carbon particles, and they are called pyruvate.
[bookmark: _Int_XfDsvzZ0]At this initial stage, the process requires a small amount of energy and then generates a net gain of 2 ATP molecules. Further to the process, a number of high-energy electron carriers are also produced. In the second stage, the Krebs cycle, also known as the citric acid cycle, takes place in the mitochondrial matrix. The overall process is to break down the cycle of carbon bonds through chemical reactions and then reform these molecules again. Also, through this process pyruvate molecules are further converted to Acetyl-CoA by transferring them to mitochondria (Steensma, 2024). The energy produced in this stage is directly equivalent to 2 ATP molecules in addition to electron carrying molecules. It also releases CO2 as a waste material from the body of the individual which is further transferred to the lungs and exhaled from the body. 
Electron transport chain and oxidative phosphorylation are situated in the innermost mitochondrial membrane of an individual. In this stage, high energy electrons are generated by electron carriers like NADH and FADH2 that were generated in the previous stage. Now these electrons can be used to pump hydrogen protons across the human membrane as these have come out through a chain of protein and contain high energy (Wikström, Pecorilla and Sharma, 2023). This further leads to the development of strong electrochemical gradients. In this process, the role of oxygen is very important as it combines with these hydrogen electrons and form water molecules like H2O. This process results in a vast amount of energy approximately 26 to 34 ATP through a specialized enzyme known as ATP synthase. In addition to this, the molecular mechanism of ATP synthase also forces inactive ADP (adenosine diphosphate) and phosphate particles to take a central rotation and convert into high energy ATP.      
[bookmark: _Toc232084991]Recording and Tracking Blood Sugar Level 
The recording and tracking of blood sugar level helps in managing the type 2 diabetes by an individual, as they will be able to analyse the food and medicine intake and exercises which makes changes in their bodies (Salvia and Quatromoni, 2023). These recording and tracking of blood sugar level also helps them tackle and undertake precautionary measures for hyperglycaemia, which is high level of blood sugar and hypoglycaemia that is the low level of blood sugar. 
The tracking and recording of the blood sugar level helps an individual in many other ways such as;
Observing the triggers for an Individual – The recording of blood sugar levels after every food and liquid intake helps an individual to note the level of sugar and its impact on the body (Mathew and Zubair, 2026). This tracking of sugar levels after every meal also helps in identifying various other symptoms in an individual’s health conditions and actions to handle the condition of a diabetic patient before it reaches to a dangerous level. Through the observance of blood sugar level an individual is also able to manage the exercise levels and food portions of the day which helps in maintaining the balance and between meals and physical activities. Moreover, this helps an individual to take healthy diet which are suitable to diabetic patients according to their medication plan.
Medicine Timing – The tracking and recording of the blood sugar levels helps a diabetic patient to be able to track the insulin intake as it requires specific peak time for intake to manage the sugar levels prior to and after having a meal. This also helps in analysing the impact of the medication on the sugar levels, in terms of whether they are helping in controlling the diabetes of an individual (Hermanns et al. 2022). Further, it also helps an individual to be able determine the basal insulin level which further helps in managing the dosage of medicines accordingly. Furthermore, this tracking and recording helps the individuals while consulting with doctors and get effective treatment plans.
Pre-determining Danger – The constant recording and tracking of the blood sugar level helps the individual notice even small changes in their sugar levels that could be dangerous. Monitoring sugar levels helps in identifying abnormal minimum and maximum blood sugar levels. the sugar levels change throughout the day which can hint at the uneven treatment plan or ineffectiveness of the medicine for a diabetic patient which if not identified at an early stage can result in dangerous health condition. This further helps in pre-determining and taking precautionary steps for any long-term complications which can be life-threating for an individual. This tracking helps in monitoring the minimum and maximum sugar levels which helps in eliminating the risk of kidney failures, heart diseases or damage to nerves (Hlyan et al. 2024).
[bookmark: _Toc232084992]Recommendations to Improve the Health Conditions
The recommendations are based on lifestyle changes for an individual to improve their Type 2 diabetic conditions are;
Healthy and Balanced Meals – An individual can change food habits and dietary plans through which they can reduce the intake of aerated drinks which has high level of sugar and is unhealthy for their body. Furthermore, they can also avoid having the intake of processed and packaged foods. The individuals can inculcate vegetables, pulses and fruits which are high in fibre and reduce levels of carbohydrates in the meals which help diabetic patient or individuals to have a healthy and balanced meal that eliminates the risk of imbalanced sugar levels (Hartigan, 2023). 
Managing Weight – An individual with excessive weight and is suffering from diabetes can improve their sugar levels through reducing and maintaining a healthy weight (Bays, 2023). This weight reduction can help an individual to enhance the insulin level and reduce the insulin sensitivity, through which overall health can be improved. Although, immediate and quick weight loss can cause severe other issues in body such as reduced muscles tissues and nutrient deficiencies which can later result in other health diseases for an individual. Hence, calculated and gradual weight loss plans can be adapted by an individual.
Physical Exercise – Another lifestyle change recommendation which an individual can adapt is, inculcating physical activities or exercises in their daily routine to keep the body active and healthy. An individual can aim to do physical activity such as brisk walking, jogging and cycling which are aerobic exercises that can help in generating glucose from the body muscles of an individual (Kanaley and et al. 2022). This helps in reducing the insulin sensitivity and keeps the sugar levels within the targeted sugar range. Furthermore, an individual can also include swimming and dancing physical activities to improve their health. Similarly, small walks after having meal can also help an individual to maintain the sugar levels (Bassin and Srinath, 2025). Additionally, these physical activities can also help in reducing the risk of other diseases such as cardiovascular and chronic kidney issues. 
Changing Lifestyle Habits – The lifestyle changes in habits can help an individual to improve the health conditions such as, reducing or avoiding the consumption of intoxicating substances such as alcohol, smoking and other narcotic drugs (Weinberg Sibony et al. 2024). This can also help an individual in controlling the blood sugar levels and reduce the risk of long-term impact through the continuous consumption.
[bookmark: _Toc232084993]Conclusion 
In this report, the significance of maintaining of blood sugar level in the body was analysed. It was found that both low or high sugar levels can negatively affect an individual’s health and increase the risk of complications such as kidney and heart diseases. The report also analysed how oxygen and glucose are utilised during cellular metabolism to produce energy for the body. was analysed in the report. Furthermore, the importance of recording and tracking the blood sugar levels were discussed, as this helps in monitoring the health of diabetic patients. In addition, the recommendations for lifestyle changes of an individual were also proposed to support better blood sugar control and improve overall health outcomes.
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