In-Class
Questions Session 4
Circulation & Lung     Physiology I

M.A.S.T.E.R. Learning Program, UC Davis School of Medicine

Date Revised:  Jan. 24 2002

Revised by: Melissa Clark and MarcHassid

Microcirculation, Transcapillary Exchange, & Circulation III

1. Blood supply to the microvascular circulation in most organs is controlled by dilation or constriction of their terminal arterioles.  In some organs, distribution of blood flow is also controlled by precapillary sphincters, single smooth muscle around the entrance of individual capillaries.  Discuss different mechanisms used to regulate blood flow to the microvascular circulation.

2. Indicate the relative change in blood flow to the following organs during heavy exercise: brain, heart, GI, kidneys, & skeletal muscle.

3. In a capillary: Pc is 32 mmHg, Pi is 0 mmHg, (c is 25 mmHg, (i is 2 mmHg, and LpA is 0.5 ml/min./mm Hg. What is the rate and direction of flow?  (Note to tutors: LpA is treated as a single variable, sometimes represented as Kf or CFC = Capillary Filtration Coefficient) 

4. A patient had a radical mastectomy on her right breast. Her doctor instructed her to have her blood pressure taken from her left arm when needed. Why? 

5. With the Starling equation in mind: 
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a).  List 3 examples of edema formation due to increased Pc.

b).  List 2 examples of edema formation due to decreased (c.  

c).  Name an example of edema formation due to increased LpA.  
6. Describe thermal regulation in the skin (for warm and cold situations).

7. How is the blood flow to the brain regulated? What are the most effective metabolites?

8. Describe the regulation of coronary blood flow.

9. How is blood flow to the splanchnic organs regulated?  

10. How is blood flow to skeletal muscle regulated during moderate exercise? Compare when at rest. 

11. A UC Davis entomologist went to a South American tropical rain forest to study a newly described insect species in its native habitat.  In Davis during winter quarter, he sometimes ate lunch and then went for a jog around Putah Creek and back to Briggs Hall.  Thus, on his first day in the rain forest, during his lunch hour he ate and then went for a 5 mile jog; before completing it he felt faint, stopped, and then collapsed and lost consciousness.  The ambient temperature was 40C (105F) and the humidity was 98%. 

a) Discuss the possible reasons for the faint, including analyses of both the physiological and ambient conditions. 

b) Explain how that combination of conditions could have overwhelmed certain homeostatic mechanisms which normally protect the body.

Respiratory Mechanics & Alveolar Ventilation

12. What is the driving force determining whether air will move into or out of the lungs? 

13. Describe dynamic compression of the airways during a forced expiration.

14. Describe dynamic compression of the airways during normal quiet breathing.

15. Describe dynamic compression of the airways in a patient with emphysema.

16. A 50 year old male presents with shortness of breath, dyspnea, and fatigue, which he has had for several              

      years.  He has been smoking ever since he was 15 years old and averages about 1 pack/day.  Physical exam 

      reveals a cachectic man with labored breathing through pursed lips and a distended thorax.  Lung volumes,    

      alveolar pressures, and intrapleural pressures were measured at functional residual capacity (FRC) and after 

      the inhalation of 1 liter of air.  The resulting data is listed below:

Lung Volume
Alveolar pressure (PA)
Intrapleural pressure (PPL)
Outside pressure (PB)

5.0 L
7 cm H2O
0 cm H2O
0 cm H2O

4.0 L (FRC)
0 cm H2O
-5 cm H2O
0 cm H2O

a.) Calculate the trans-pulmonary pressure (PL), trans-chest wall pressure (PCW), and trans-total pressure (PRS) at 5.0 L and at FRC (4.0 L).
b.) Calculate the compliance of the lung (CL), chest wall (CCW), and of the system (CT). 

c.) With the information presented, give a diagnosis for the patient’s condition.  Explain.

17. The patient above has decided to undergo a lung resection operation that would remove 50% of his lung tissue.  After the operation, his lung volumes, alveolar pressures, and intrapleural pressures were recorded at FRC (2.0L) and after inhalation of 1 L of air with the following results:

Lung Volume
PA
PPL
PB

3.0
11.25
0
0

2.0
0
-5
0

a.) Calculate the new CL.

b.) Is his new CL now normal after his operation?

18.  Describe in terms of anatomy and respiratory mechanics the process of quiet inspiration and expiration. 

19. What is the Ventilation Equation? What variables determine PACO2?  What happens to PACO2 if alveolar ventilation (VA) goes down? Goes up? 

20.  What variables determine partial pressure of O2 in the alveoli? 
Optional Questions

21. In an individual with emphysema, what would happen to the dead space?

22. How does pursed-lip breathing allow an emphysema patient to blow out more air?

23. Draw separate compliance curves for the lung and chest wall.  Draw a compliance curve for the lung and chest wall together.  What volume is the lung at when the lung + chest wall system is at zero pressure? 
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