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Effects on EVA and Human Pulmonary Function	Comment by kwoodruff: Effects of EVA on Human Pulmonary Function

	Spaceflight has come leaps and bounds from 1969 when Armstrong and Aldrin landed on the moon.  There are many issues that are a concern for human life in space.  These issues include muscle atrophy, mental well-being, as well as pulmonary function.  The purpose of the human pulmonary system is to move blood to the lungs and back to the heart.  This allows for oxygenated blood to be pumped throughout the body and distribute oxygen and nutrients. Extra Vehicular Activity, or EVA, during space flights can have detrimental effects on human pulmonary function, or PuFF.  The first American to experience EVA was Ed White in June 1965 who flew in the Gemini IV (Teitel).  His EVA expedition was to mount a camera on the spacecraft’s body above the hatch.  This seemingly simple task proved to be physically exhausting (Teitel).  It was reported that he was breathing heavily and sweating.  His heart began to race so much that it caught the attention of the fight surgeon in mission control.  His oxygen line and a zip gun attached him to the spacecraft.  He had exhausted his oxygen supple in four minutes(Teitel).  It is important to understand the effects of EVA on human pulmonary function through previous spaceflights and ways to ease stress on the human pulmonary system for future flights.  	Comment by kwoodruff: Example of correct format for in text citations: (Jones, 1998, p. 199)

See: http://owl.english.purdue.edu/owl/resource/560/02/

	Comment by kwoodruff: Careful..this is the exact wording from the article. 
	Understanding the effects of PuFF is not so far out of this world; it can start with right on this planet with understanding deep sea divers.  One main concern of scuba divers is decompression sickness or ‘the bends’ (Boen).  This occurs when scuba divers ascend too quickly to the water’s surface.  This commonly results in joint pain throughout the body which is where the name ‘the bends’ originates.  More serious symptoms include headaches, memory loss, or blurred vision.  These symptoms occur due to exposure to low barometric pressure that causes nitrogen in the body, which is normally dissolved in tissues and fluids throughout the body, forms bubbles (Boen).    In a space environment during EVA, due to low pressure, astronauts are at risk for this.  Although little is known about long term exposure to microgravity, so there are several tests that astronauts undergo to test their PuFF (Boen).  These tests include measuring the equilibrium of gas exchange and respiratory muscle strength.  If there is unevenness or weakness in the muscles it will detect pulmonary disease or the effects of long-term microgravity (Boen). 
[bookmark: _GoBack]	NASA and the European Space Agency, or ESA, have developed a way to monitor the pulmonary physiology on the International Space Station, or ISS.  This system was completed during Expedition 11 with the addition of Human Resource Facility 2 (HRF-2) (Choy).  The components of this system contains: the Pulmonary Function Module (PFM), which measures cardiovascular and respiratory functions; Photoacoustic Analyzer Module (PAM), which measures respired gas; Gas Analyzer System for Metabolic Analysis Physiology (GASMAP), which is a mass spectrometer; Gas Delivery System (GDS), which provide calibrated gasses (Choy). The PFM and PAM were contributed by the ESA while the GASMAP and GDS were contributed by NASA (Choy).  PAM recognizes the seven components of gas which is being released during respiration.  The PFM when used with GASMAP or PAM as well as GDS is then capable of measuring a variety of cardiovascular and respiratory measurements (Choy).  These measurements include: breath-by-breath measurements, diffusing capacity of the lung, expiratory reserve volume, forced expired spirometry, functional residual capacity, cardiac output, alveolar ventilation, volume of pulmonary capillary blood, and numerous other specialized tests of pulmonary function (Choy). GASMAP uses the Random Access Mass Spectrometer (RAMS) to define the concentration of up to 20 components of the gas mixtures being released through respiration. This system can collect power data from the external equipment.  The various equipment that it controls and collects from includes blood pressure instrumentation, an ECG system, a respiratory flow-meter, exercise ergometer/treadmill as well as others (Choy).  GDS is needed to calibrate GASMAP and PAM by releasing the special gasses they need (Choy).  This system is used to see if the recycle air can be sustainable.  Since these components are all interconnected two different respiratory tools can be created. These include:  Mass-spectrometer-based Analyzer System (MAS) that uses GASMAP, PFM and GDS; Photoacoustic-based Analyzer System (PAS), which uses the PAM, PFM, and GDS (Choy).  These systems can both be analyzed through the archive system once downloaded (Choy).  Expedition 11 with the collaboration of ESA and NASA has expanded the study of PuFF through these instruments with the addition of PFM (Choy).  Not only do these problems and analysis results affect astronaut they can affect people on Earth as well.  
	People living at high altitudes above sea level experience similar symptoms as astronauts.  The pulmonary system is vital for the transference of oxygenated blood from the lungs to the heart, which in turn travels to the rest of the body.  The main purpose of gas exchange in the alveolar-capillary membrane is to achieve the vital amount of oxygen needed to oxygenate tissues and get rid of Carbon Dioxide.  (Schoene).  At high altitudes, barometric pressure decreases, which leads to the respiratory system working harder because there is less oxygen, or hypoxia, and it needs more air to obtain the needed oxygen.  Climbers at high altitude report taking 10 breaths per step (Schoene). 
	People on earth who do extreme activities such as climbing have similar problems to astronauts.  These articles display similar problems for humans on earth and humans in space.  Studying both of these situations allows for solutions to these problems.  Finding new instruments and tools to monitor and regulate the consumption and absorption of oxygen into the blood stream can be used to advance space expeditions as well as help problems on earth.  
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