Respiratory Physiology Objectives
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Anatomy of the respiratory system 

Trace the path of oxygen and carbon dioxide flow through the pulmonary and cardiovascular systems for external respiration. 

Distinguish external from cellular respiration.
State the bones, muscles and pleura important for respiration and their roles.  

Alveolar Ventilation

State the laws of gases ( Table 17-1) and relate each to respiratory function.

Calculate the partial pressure of any gas given total atmospheric pressure and the percent contributed by that gas.   P gas = P atm  x  % of gas 

State the approx. pressures of N2, O2, CO2, and water in atmospheric air (Table 17-2). 

List the normal alveolar, arterial, and mixed venous blood gas values for PO2, PCO2, SaO2, and pH and describe the mechanisms accounting for these values.  

Draw a normal spirogram labeling the four lung volumes and four capacities.  List the volumes that comprise each of the four capacities.  Identify which volume and capacities cannot be measured by spirometry. Use all values in calculations.

Define and calculate pulmonary and alveolar ventilation rates, anatomic dead space.

Define: hypoventilation, hyperventilation, hypercapnea, hypoxia, eupnea, and hyperpnea.

Draw a normal pulmonary pressure volume curve (starting from residual volume to total lung capacity and back to residual volume), labeling the inflation and deflation limbs. 

Define the causes and characteristics of restrictive vs. obstructive lung diseases.

Define surface tension as it applies to the lungs, including the effects of alveolar size and the role of surfactants.

Identify the forces that generate the negative intra-pleural pressure, and predict the direction that the air will move if the volume or pressure in the thoracic cavity changes. (Boyle's law)

On one page, diagram the lung volume, alveolar pressure and pleural pressure during a normal quiet breathing cycle.  Identify on the figure the onset of inspiration, cessation of inspiration, and cessation of expiration.   Relate the pleural and airway pressure values to the movement of air.

Describe the effect of airway diameter on airway resistance and air flow.

Pulmonary Circulation

Contrast the systemic and pulmonary circulations with regards to pressures, resistance to blood flow, and response to hypoxia.

Contrast the airway and vascular control mechanisms that help maintain a normal ventilation/perfusion ratio.

Predict how abnormal ventilation/perfusion ratios will affect local alveolar oxygen and carbon dioxide pressures and exchange.

Oxygen and Carbon Dioxide Transport

Define percent hemoglobin saturation and oxygen content as they pertain to blood.

Draw and label an oxyhemoglobin dissociation curve showing the relationship between oxygen partial pressure and hemoglobin saturation. Relate this to blood oxygen content.

Show how the oxyhemoglobin dissociation curve is affected by changes in blood temperature, pH, PCO2, and 2,3 DPG.

Describe how the shape of the oxyhemoglobin dissociation curve influences the uptake and delivery of oxygen.

Describe how anemia and carbon monoxide poisoning affect the shape of the oxyhemoglobin dissociation curve, PaO2, PCO2, and SaO2.

Name the factors that affect diffusive transfer of gas. (Fick's law of diffusion)

List the forms in which carbon dioxide is carried in the blood.  Identify the percentage of total CO2 transported as each form.  Describe the importance of the chloride shift in the transport of CO2 by the blood.

Explain how the enzyme, carbonic anhydrase, is essential to normal carbon dioxide transport by the blood and where it is located.

 Respiratory Regulation

List the anatomical locations of chemoreceptors sensitive to changes in arterial PO2, PCO2, and pH that participate in the control of ventilation.  Identify which chemoreceptor population is most important in sensing short term (acute) and long-term (chronic) alterations in blood gases.

Predict the change in respiratory drive when oxygen is given to a person whose CO2 sensors are not functional.

