Unit L – Respiratory System Review #2 KEY
LO – L-5

1. The diaphragm

2. It is dome-shaped in its relaxed state.

3. When it contracts it pulls down and flattens.

4. When the intercostals muscles contract, the rib cage swings out and up.

5. The volume of the thoracic cavity increases/expands.

6. The pressure on the lungs from the thoracic cavity goes down (750 ( 600 mm Hg) in comparison the atmospheric pressure trying to come into the lungs is significantly higher (760 mm Hg) You don't need to memorize numbers.
LO – L-6

1. The main stimulus for regulating our breathing is increasing concentrations of CO2 (HCO3-)and H+ ions..

2. The Medulla Oblongata

3.  The Carotid arteries and the Aorta. Dropping O2 levels, are also monitored at these structures.
4. The Phrenic nerve will stimulate the diaphragm, while the intercostal nerve will stimulate the intercostal muscles.

5. In the walls of the alveoli stretch receptors are found.

6.  When stretch receptors are triggered they fire an impulse up the Vagus Nerve to the Medulla to inhibit outgoing impulses to the diaphragm and external intercostals.
7. VAGUS nerve
LO – L-7

1. Some CO2 combines with Hemoglobin (Hb) to form CARBAMINOHEMOGLOBIN (HbCO2)

2. The majority (64%) of CO2 undergoes a chemical reaction to get converted into Bicarbonate Ions (HCO3-).


H2O + CO2 ( H2CO3 (  H +  +  HCO3 -
3. This reaction takes place within erythrocytes with the help of Carbonic Anhydrase.
4. Some of the H + ions are taken up by Hemoglobin (Hb) to form REDUCED Hemoglobin (HHb).
5. Oxygen moves from alveoli into the blood of the Pulmonary Capillaries.
6. HbCO2 and HHB will drop their CO2 and H+ when they encounter a cooler environment and a higher (less acidic) pH.  These environmental conditions are found near the lungs.
7. These Deoxyhemoglobins (Hb) are free and have the right shape to hold Oxygen to form Oxyhemoglobin (HbO2).
8.  When H+ joins HCO3 -  Carbonic Acid forms (H2CO3) which then breaks down into H2O and CO2.

9.  The CO2  and H2O diffuse from the blood into the alveoli.

10. Hemoglobin Transports O2, CO2 and H + ions, it also plays a role in helping buffer the blood so that the blood pH near the tissues does not get too low (acidic), by taking up these H+ ions.
11.HCO3 –

LO – L-8

1. CO2 can be transported directly in the plasma (9%), on Hb as HbCO2 (27%) and transformed chemically to HCO3 – ions (64%).

2. HCO3 -  Bicarbonate ions

3.  LUNGS
4.  Hemoglobin has a harder time picking up and forming Oxyhemoglobin when the Partial pressure of O2 drops. The level goes down.
5.  Partial pressure of oxygen is much lower near the tissues than near the alveoli.

6. The cooler the temperature the more likely Hb will carry O2 to form HbO2.

7. The temperature near the lungs is cooler than the temperature near the tissues.
8. pH is highest (7.4 –less acidic) near the lungs.

9. When HbO2 gets near the tissues, the shape of Hb changes a bit due to the warmer temperature, and as a result the HbO2 drops its O2.

PRACTICE QUIZ:

1. B – CO2 increase in blood stimulates the medulla.
2. D – as at the tissues.

3. D

4. C – Those wastes accumulate in the blood as they are not able to move out and back to the lungs.

5. B – High HCO3- (which is a transportable form of CO2) ion concentration in blood stimulates the medulla to work faster.
6. D

7. C

8. D-   Carbon dioxide from kidney tissue to kidney capillary.  See below for what other responses represent.    

- A = occurs at External Respiration
· B = Cellular Respiration

· C = External Respiration

9. A  - Part of Internal Respiration is to pick up newly created H+ ions
10. B

11. C – Remember Medulla is checking CO2 levels as well as pH. So if pH is dropping (blood is becoming more acidic) faster breathing will move those H+ ions up to the lungs for excretion.
12. A – As hemoglobin takes up extra H+ ions this will decrease the acidity of the blood and the pH will  go up ( 6.9 (7.1)
13. C – Oxygen helps the blood, but CO2 will help stimulate the Medulla.
14. C – Blood at X is on the Arterial End of Capillary, it should be higher in HbO2 then the blood at Y which would be venous blood. Venous blood will be higher in HbCO2 and HHb.
15. B – For O2 to reach tissues we need O2 in alveoli to be higher than the O2 level in the pulmonary capillaries. This will allow for External Respiration.  
  Once this oxygenated blood heads to the systemic circuit we need the level of O2 in the systemic capillaries to be higher than the O2 level in the tissue fluid, so that it will move from systemic capillary to the tissues.  This will be Internal Respiration.

16. B  - Reaction is key part of Internal Respiration to produce Bicarbonate Ions from CO2.  In the diagram the letter "X" represents a capillary bed that is part of the Systemic Circuit , as blood has been pumped out from left ventricle out the Aorta out to bodily tissues to drop off oxygen.  
17. D

18. D  -  When Oxyhemoglobin encounters warmer tissues with lower pH, it changes shape to drop off its Oxygen to form into Hb (deoxyhemoglobin) that happens during Internal Respiration.  Of the choices given, A and C are part of External Respiration, and B is Cellular Respiration.
19. A

20. A – As pH drops as blood becomes more acid, oxyhemoglobin has a hard time hanging onto its oxygen.
