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Heart – mechanical properties
Laboratory exercise and seminar in medical physiology
Student protocol
[image: image1.png]Draw a P/V diagram for the left and right ventricles.
Find out what change in the P/V graph of the cardiac cycle of both ventricles will lead to:
 - increase in preload 
- afterload in the lungs/in the system 
- change in compliance of the chamber 
- decrease in ventricular contractility 
- increased frequency
Record these changes in the original chart.
Suggest a potential compensatory mechanism that would normalize the value of cardiac output for each of the cases listed.
Calculate cardiac output and cardiac index from the following values: 
venous amount of O2 - 160ml/l of blood 
arterial amount of O2 - 200ml/l of blood 
consumption of O2 in the lungs 200ml/min 
BSA=1.8m2 
Record your heart rate and blood pressure before exercise, during exercise, immediately after exercise and 1 minute after exercise. Record the data. Explain the principle of their changes over time during exercise and the differences between different types of exercise.

Complete the table of values obtained:
	
	Heart rate
	Blood pressure

	before exercise
	
	

	immediately after exercise
	
	

	immediately after exercise
	
	

	1 minute after exercise
	
	


Case #1 
A 78-year-old woman was brought to the emergency room by her sister. Throughout the day, she observed bright red blood in her stool. In the emergency department, the lady was pale, cold and anxious. Her hematocrit was 29%. Blood pressure and heart rate supine 90/60, 105 and standing 75/45, 135. An infusion of normal saline was started. A colonoscopy showed that the bleeding was from a colonic diverticulum. At the time of the colonoscopy, the bleeding had stopped on its own. Due to the amount of blood lost, the woman received two units of whole blood and was admitted for observation. However, the next morning, her normal color returned, she was no longer dizzy, and her blood pressure, both supine and standing, returned to normal. No further treatment or follow-up was required. 
Questions: 
1. What sequence of events led to the drop in blood pressure? 
2. Why was blood pressure lower in the upright position than in the supine position? 
3. Heart rate was elevated (105 beats/min) while supine. Why? Why was the heart rate still elevated (135 beats/min) when she was upright? 
4. If central venous pressure and pulmonary capillary wedge pressure were measured, would you expect their values ​​to be increased, decreased, or the same as in a healthy person? 
5. What is hematocrit? Why did the hematocrit drop, and why did this potentially dangerous drop occur? 
6. Why was her skin pale and cold? 
7. If urine output were measured, would you expect it to be higher, lower, or the same as in a healthy person? Why? 
8. How was the saline infusion expected to help her condition? 
Case #2 
27-year-old assistant manager in a department store. One day she woke up from a deep sleep and realized that she was more than an hour late for work. She quickly jumped out of bed. As she did so, she felt dizzy briefly and thought she might pass out. She also felt her heart pounding. However, by the time she reached the bathroom, the dizziness had disappeared. For the rest of the day, there were no more problems. 
Questions: 
1. When a woman moved quickly from a lying-to-standing position, there was a brief drop in arterial pressure that caused her to feel dizzy. Describe the sequence of events that caused this. 
2. Why did the drop in arterial pressure cause dizziness? Describe the relationship of this mechanism to heart rate, myocardial contractility, peripheral resistance, and venous capacitance. Which receptors are involved in each of these responses? 
3. How does each component of the reflex (eg effect on heart rate) help to restore blood pressure? (Hint: It may help to write an equation that relates arterial pressure, cardiac output, and TPR.) 
4. How did walking help you get back to normal?
4

