Lecture 12- End of Lungs  

1) Fick’s Law of Diffusion: D =(    P x CSA) / L

a) D = diffusion;    P = change in pressure, CSA = cross-sectional area, L = length

b) Oxygen and carbon dioxide are two gases in the air that diffuse across using the mechanism above.

i) As the person is constantly breathing, oxygen and carbon dioxide are coming in and out of the lungs with each breath.  Oxygen makes up about 20.9% of the air and carbon dioxide makes up about 0.03% of the air, so their partial pressures are much different in the alveoli (oxygen= about 100 mmHg, carbon dioxide=about 40 mmHg).  Oxygen wants to get into the capillary since the pressure there is much less (40 mmHg).  On the other hand, carbon dioxide has a partial pressure of about 46 mmHg in the capillary, so it diffuses from the capillary to the alveoli (from higher pressure to lower).

c) ABG= arterial blood gas, obtained from taking blood and tells a doctor whether the lungs are operating okay.

2) Problems

a) Emphysema- marked by a decrease in CSA (alveoli are damaged).

i) ABG is less and needs to be increased.  If CSA is decreased, diffusion can be increased by changed another variable (supplemental oxygen will increase change in pressure)

b) Morphine Overdose- change in pressure decreases because the pressure of oxygen in the lungs decreases.  Supplemental oxygen is given.

c) HAPE – high altitude pulmonary edema. In this situation, the high altitude causes water to accumulate in the space between the alveoli and the capillary.  Oxygen has a hard time diffusing to the capillary.  Supplemental oxygen can assist in this situation as well.

d) Hypoxia- lack of oxygen down to the cells.  Happens because of…

i) Hypoxic Hypoxia- limits ability of oxygen to diffuse into capillaries. 

(1) Occurs from high altitudes, emphysema, pulmonary edema, morphine overdose.

ii) Anemic Hypoxia- something wrong with red blood cells (low amount)

(1) Occurs from anemia 

iii) Circulatory Hypoxia- blood can’t circulate

(1) Occurs from a heart attack

iv) Metabolic Hypoxia- something wrong with mitochondria.

(1) Occurs from cyanide poisoning.

3) Velocity

a) Blood moves at a faster speed in the arteries and the veins but slower in the capillaries. Why?

i) Velocity = CO / CSA (CO = cardiac output)

(1) CSA is small in arteries so the speed is quick, while CSA is very VERY LARGE in the capillaries so the velocity is very slow.
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