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Respiratory system in response to acute exercise
Acute exercise has a direct effect on the lungs and the entire respiratory system. Physical activity increases the rate and depth of breathing as the gas requirements of the lungs increase. This situation is a result of the increased inhalation and exhalation of oxygen and carbon dioxide, respectively. As a result, the tidal volume and the respiratory rate rises, causing the alveolar ventilation to increase as soon as one commences exercise (Sylvester, 2020). The cardiac system is also affected by acute activities as the heart rate and the volume of stroke causes a rise in cardiac output. This causes an increase in the pulmonary circulation. When one starts an exercise, the blood flow gets redistributed as more blood is pushed to the middle and upper chambers leading to reduced regional differences within the lungs. This indicates that there are various physiological changes in the body after the commencement of an acute exercise. This write-up aims at describing the respiratory system in response to acute exercise.
Functions of the respiratory system
The human respiratory system is made up of various organs and tissues that aid in breathing. The organs involved include; the trachea, bronchus, lungs, blood vessels, and the muscles that power the lungs. The primary function of the respiratory system is to help the body absorb air from the atmosphere then distribute it to the cells and allow for the removal of carbon dioxide produced during cellular metabolism (Kam, Power, Cousins, & Siddal, 2020). When one breathes in, this air diffuses from the air sacs into the pulmonary capillaries around them. This oxygen attaches itself to the hemoglobin particles in the red blood vessels and then siphoned via the bloodstream. Also, the CO2 is exhaled from deoxygenated blood through diffusion from blood vessels into the alveoli. The bloodstream then conveys oxygen to cells in the body and, through internal respiration, eradicates unwanted carbon dioxide. In this respiratory cycle, erythrocytes transfer oxygen through the vasculature from the lungs (Kam, Power, Cousins, & Siddal, 2020). Upon the blood arrival in the narrow blood capillaries, the erythrocyte vessels release the gas breathed in. Oxygen then diffuses through the hair-like tissues found on the walls of capillaries into body tissues. The CO2 then spreads from the tissues into the red blood cells and plasma. The deoxygenated blood then conveys the carbon dioxide back to the lungs to be expelled from the body. 
The respiratory system also helps in pulmonary ventilation, known as inhalation and exhalation. The human respiratory system helps in pulmonary ventilation, where the air is inhaled through the nose and the mouth. The inhaled air then moves to the pharynx, larynx, then through the trachea into the lungs. On the other hand, the exhaled air flows back through the same route. Amount alterations and inflated vigor in the lungs generate pulmonary ventilation (Lumb, 2017). Typically breathing inwards causes contraction of the stomach and outside intercostal muscles, whereas the ribcage elevates. An increase in the lung volume results in a drop in pneumatic stress and air heaves. During typical exhalation, the muscles unwind. The lungs become more modest, the gaseous tension rises, and the air is expelled.
Oxygen transfer from atmospheric air to the Mitochondria
The transfer of oxygen from the environment to the mitochondria occurs in a sequence of stages. Oxygen is transported from the atmosphere to each cell in the body. This process is possible as gases move from a high concentration to a low concentration, which is atmospheric air to the respiratory tract. After the conducting airways, oxygen travels to the alveolus, where partial pressure decreases due to gas dilution by carbon dioxide. Air circulates from the alveoli to the blood in the pulmonary capillaries. These pulmonary capillaries surround alveoli and are formed from pulmonary arteries. After blood is oxygenated, it enters into the pulmonary veins and goes back to the heart's left side to be pumped into the systemic tissues. Oxygen bound to hemoglobin in the blood diffuses down at a steep slope into the tissues as blood flows through capillaries. The air through diffusion then enters into the mitochondria. 
Limiting Factors for VO2max for a Healthy Human Performing Maximal Whole-Body Exercise
Pulmonary Diffusion
The transportation of oxygen from the atmosphere to the mitochondria involves several steps that could affect oxygen stability. One of the factors that affect oxygen flux is pulmonary diffusion capacity (BASSETT, 2000). Pulmonary diffusion is where oxygen and carbon dioxide exchange between the blood and lungs. In well-trained endurance athletes with higher cardiac outputs, pulmonary distribution becomes a limiting factor to VO2max. This situation reduces the period taken for blood to gather oxygen in the lungs, leading to low levels of blood oxygen saturation. 
Maximal Cardiac Output
	This is the result of stroke and heartrate volume and is one of the limiting factors of VO2max. According to research, 70-85% of VO2max limitation results from the maximal cardiac output. The amount of blood pumped per heartbeat significantly increases from maximal exercise. This is a result of the increase in the chamber size and thickness of the left ventricle. Maximal exercise in untrained individuals increases the stroke volume to 50% of VO2max and increases in highly trained athletes to VO2max. This helps improve endurance performance and cardiac output. 
Blood’s Oxygen Carrying Capacity 
	Active muscles demand an increase in the amount of oxygen and nutrients. Meeting these demands requires the allocation of more blood is necessary to the forces during maximal exercise. Oxygen transportation in the blood is through binding to a molecule called hemoglobin within the red blood cells. Oxygen transport hence could be altered by changing hemoglobin content. This could be done by blood doping (increasing red blood cells). About 20 studies have found that rein-fusing 900-1350ml of blood increases the blood oxygen-carrying capacity. Therefore, this process has shown to cause an increment in the VO2max by a percentage of 4-9.
Skeletal Muscle Characteristics
	The peripheral component of VO2max is the ability to exercise muscles to obtain and utilize oxygen transported by the respiratory system. VO2max limitation in this component results from capillary density, muscle diffusion capacity, and ATP production in mitochondria. A difference between muscle and blood cells allows for oxygen transportation from the red blood cells to mitochondria. Continued mitochondrial respiration and utilization of oxygen rely on maintaining this difference; hence, endurance training increases mitochondrial enzymes and allows active muscles to utilize more oxygen, increasing VO2max. The major limiting factor for VO2max in exercising humans is thought to be oxygen delivery. 
[bookmark: _GoBack]VO2max is a Good Predictor of Endurance Performance and Use of Lactate Data
VO2max gives a good picture of the potential of performance and overall level of fitness. This is done by identifying maximal VO2 and the first and second aerobic and anaerobic ventilatory thresholds, respectively (BASSETT, 2000). This test is for initial evaluation and not a good tool for endurance performance. The lactate test, on the other hand, is the most crucial predictor of endurance performance. The test provides training zones based on heart rate and optimal racing paces. It is the most used test by elite endurance athletes in the determination of optimal training intensities. This method is also the most efficient way to tracking training effectiveness. 
Conclusion
In conclusion, the human respiratory system has numerous parts performing different significant functions. Some of these functions include intake of oxygen and exhalation of carbon dioxide. Oxygen intake and utilization are affected by certain physiological factors, for instance, in a human being who takes part in a trained exercise like an athlete. The more activity they engage in, the more oxygen is required in the body. There are 4 limiting factors VO2max in a healthy human being performing maximal exercise and include maximal cardiac output, pulmonary diffusion, carrying capacity of oxygen by blood, and skeletal muscle characteristics.
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