
Name ______________________________________

Cardio Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOCardio

Go to Biology Labs Online site (http://www.biologylabsonline.com) and log onto the Cardio Lab

Read all the instructions below BEFORE you start! It will help if you print out this template to use as you perform the lab. Read the Background Information on gas exchange and transport, human blood, the human circulatory system, heart structure and function, and factors associated with blood pressure so that you understand the terms and the concepts in Cardio Lab. 

To start Cardio Lab, click the START LAB link just under the Welcome to Cardio Lab title. Wait for the Cardio Lab to open. You will see a screen that shows the relationship among mean arterial pressure (MAP), resistance, and cardiac output (CO). This Cardio Lab feature is known as the Equation. It is very important that you understand the relationships among MAP, CO, and resistance BEFORE beginning an assignment. The Equation feature is designed to help you do this. Explore how the Equation functions by moving the sliders under viscosity, vessel radius, stroke volume, heart rate, diastolic ventricle volume, and systolic ventricle volume. The Equation feature DOES NOT demonstrate homeostasis, so any alterations you make will not change to return MAP to normal. 

PLEASE READ THE ONLINE INSTRUCTIONS CAREFULLY BEFORE YOU START! The instructions below are simplified and provide data charts for you. 

Assignment 1: Factors that Affect Mean Arterial Blood Pressure (MAP) and Cardiac Output (CO) 
(corresponds to online Assignment 1)


Assignment 1a: Effect of Blood Viscosity on MAP

1. Click Reset Values in the Equation view.

2. Record the baseline values for MAP, Resistance, and Cardiac Output (CO) in Table 1a in the Results section below. 

3. Define viscosity: 

Viscosity: ____________________________________________________________________


4. Predict the effect of an increase in blood viscosity on blood pressure (MAP): 

Prediction: ___________________________________________________________________


5. Increase blood viscosity by clicking and dragging on the slider under viscosity. 

6. Record what happens to MAP, resistance, and CO in the Table 1a

7. Increase blood viscosity again and record 

8. Reset values to baseline and record these values (again) in Table 1a

9. Decrease blood viscosity and record

10. Decrease blood viscosity again and record

Assignment 1b: Effect of Blood Vessel Radius on MAP

1. Click Reset Values in the Equation view.

2. Record the baseline values for MAP, Resistance, and Cardiac Output (CO) in Table 1b 

3. Predict the effect of an increase in blood vessel radius on blood pressure (MAP): 

Prediction: ___________________________________________________________________


4. Increase blood vessel radius 2 times, recording effects on MAP, resistance, and CO in Table 1b

5. Reset values to baseline and record these values (again) in Table 1b

6. Decrease blood vessel radius 2 times and record

Assignment 1c: Effect of Heart Rate on MAP

1. Click Reset Values in the Equation view.

2. Record the baseline values for MAP, Resistance, and Cardiac Output (CO) in Table 1c 

3. Predict the effect of an increase in heart rate on blood pressure (MAP): 

Prediction: ___________________________________________________________________


4. Increase heart rate 2 times, recording effects on MAP, resistance, and CO in Table 1c

5. Reset values to baseline and record these values (again) in Table 1c

6. Decrease heart rate 2 times and record

Assignment 1d: Effect of Stroke Volume on MAP

1. Click Reset Values in the Equation view.

Define Diastolic Stroke Volume: ___________________________________________


2. Record the baseline values for MAP, Resistance, and Cardiac Output (CO) in Table 1d 

3. Predict the effect of an increase in diastolic stroke volume on blood pressure (MAP): 

Prediction: ___________________________________________________________________


4. Increase diastolic stroke volume 2 times, recording effects on MAP, resistance, and CO in Table 1d

5. Reset values to baseline and record these values (again) in Table 1d

6. Decrease diastolic stroke rate 2 times and record

7. Reset values

8. Repeat these trials, this time increasing systolic stroke volume 2 times, resetting the values, and then decreasing systolic stroke volume 2 times. 

9. Record the systolic stroke volume results in Table 1e. 

Results for Assignment 1: 

	Table 1a: Blood Viscosity Effects

	Setting
	MAP
	Resistance
	Cardiac Output

	Baseline
	
	
	

	1st Increase
	
	
	

	2nd Increase
	
	
	

	Baseline
	
	
	

	1st Decrease 1
	
	
	

	2nd Decrease 2
	
	
	

	Relation between blood viscosity and MAP: _______________________ 
(direct, indirect, no relation)


	Table 1b: Blood Vessel Radius Effects

	Setting
	MAP
	Resistance
	Cardiac Output

	Baseline
	
	
	

	1st Increase
	
	
	

	2nd Increase
	
	
	

	Baseline
	
	
	

	1st Decrease 1
	
	
	

	2nd Decrease 2
	
	
	

	Relation between blood vessel radius and MAP: _______________________ 
(direct, indirect, no relation)


	Table 1c: Heart Rate Effects

	Setting
	MAP
	Resistance
	Cardiac Output

	Baseline
	
	
	

	1st Increase
	
	
	

	2nd Increase
	
	
	

	Baseline
	
	
	

	1st Decrease 1
	
	
	

	2nd Decrease 2
	
	
	

	Relation between heart rate and MAP: _______________________ 
(direct, indirect, no relation)




	Table 1d: Diastolic Stroke Volume Effects

	Setting
	MAP
	Resistance
	Cardiac Output

	Baseline
	
	
	

	1st Increase
	
	
	

	2nd Increase
	
	
	

	Baseline
	
	
	

	1st Decrease 1
	
	
	

	2nd Decrease 2
	
	
	

	Relation between diastolic stroke volume and MAP: _______________________ 
(direct, indirect, no relation)




	Table 1e: Systolic Stroke Volume Effects

	Setting
	MAP
	Resistance
	Cardiac Output

	Baseline
	
	
	

	1st Increase
	
	
	

	2nd Increase
	
	
	

	Baseline
	
	
	

	1st Decrease 1
	
	
	

	2nd Decrease 2
	
	
	

	Relation between systolic stroke volume and MAP: _______________________ 
(direct, indirect, no relation)




Analysis for Assignment 1: 

1. Explain what happened to mean arterial blood pressure (MAP), cardiac output (CO), and resistance after each change. Please refer to specific data points from your results.

2. Did the data support or refute your predictions? 
Please restate each prediction and then whether or not the data agreed or disagreed. 

3. Did the changes is diastolic and systolic stroke volume have the same effect on MAP and CO? Explain, using specific data points from your results.

Conclusion for Assignment 1: 

State the specific relationships between blood viscosity, blood vessel radius, heart rate, diastolic stroke volume, systolic stroke volume, and MAP

Go to the next page for Assignment 2 (
Assignment 2:  Blood Pressure Homeostasis (corresponds to online Assignment 2)

For this assignment, you will be using Cardio Lab to perform a series of experiments that explore mechanisms involved in blood pressure homeostasis and study the effects of a change in heart rate on other parameters of the cardiovascular system. 
Please read the information online about how an increase in heart rate affects blood vessel radius, blood viscosity, systolic ventricle volume, blood volume, and venous capacity BEFORE you start. 
Click To Experiment
(Note: to return to the entry screen, click To Equation)
a. You will be in the Variables view
This view provides you with several options for experimental design: You can manipulate heart rate, vessel radius, blood viscosity, systolic ventricle volume, blood volume, and venous capacity. Make sure you understand these terms BEFORE you proceed.

b. Make sure that you enlarge the Cardio Lab screen so that you can see the entire Output Data Chart that records information about MAP, heart rate, stroke volume, peripheral resistance, and blood volume.
The Output Data Chart will record MAP (mm Hg), heart rate (beats/min), stroke volume (mL) total peripheral resistance (dyne-s/cm5,) and blood volume (L). 

c. Experiments are recorded in seconds on the top of the Output Data Chart
NOTE: 0.05 corresponds to 0 minutes, 5 seconds!
d. Click Start to get an idea of how the Output Data Chart functions

e. You can save your experimental results by clicking Export Text. This will provide a text printout of the results at 1-second intervals in the Lab Notebook. You can also edit these.
YOU WILL NOT NEED TO PUT THESE IN THE LAB REPORT TEMPLATE!

f. You can save the graph images by clicking Export Image. This will open in a web page and you should copy and paste the ones you want into the Results section below. 

g. Click Interventions at the top of the screen
This view allows you to apply different scenarios that affect the cardiovascular system, such as a small hemorrhage, large hemorrhage, treadmill, dehydration, shock, etc.

h. Click Cases at the top of the screen
This view provides access to various conditions that affect cardiovascular function, such as mitral valve stenosis, congestive heart failure, and hypertension.

i. Click Nerve Impulses
This view shows an additional data chart with information about nervous control of the heart. The functions parallel those in the Output Data Chart. Click Start to see how nerve impulse tracings (pulses/sec) are recorded. 
Details on nerve impulse tracings for the carotid sinus, vagus nerve, and sympathetic cardiac nerves in the heart and sympathetic vasoconstrictor nerves in arterial walls are explained in detail online in the instructions for the first experiment in Assignment 2. 
NOTE: the nerve impulse tracings WILL NOT be exported along with the OUTPUT DATA and you will NOT be exploring what happens to the nerve impulses in this activity.

Please explore ALL these functions in the Cardio Lab and read the instructions for Assignment 2 for further information BEFORE you start the experiments below!
NOW YOU ARE READY TO EXPERIMENT!  Please go to the next page for specific instructions(


Assignment 2a: Normal Values of Cardiac Physiology

1. Make sure you are in the Variables view

2. Click Reset All to return all values to normal

3. Click Start and record for about 5 s (0.205 on the Output Data Chart)

4. Click Export Text. Label it Data Table 2a: Normal
5. Click Export Notes, copy and paste the data in the Assignment 2 Results section below. 
(Note, the data seems to copy—paste better if you export the notes instead of just copying from the notebook)
6. Click Export Image, title the image normal, and click ok
7. Copy and paste the image in the results section below Data Table 2a
Assignment 2b: Effect of Heart Rate
1. Make sure you are in the Variables view

2. Click Reset All to return all values to normal

3. Click Start and record for about 5 s (0.05 on the Output Data Chart) and click Stop
4. Move the Heart Rate slider to the maximum rate and click on the box next to the slider to freeze the heart rate at this value. 
5. Click Start and run for 20 s (0.20 on Output Data Chart) and then click Stop. 
6. Click Export Text. Label it Data Table 2b: Maximum Heart Rate
7. Click Export Notes, copy and paste the data in the Assignment 2 Results section below
8. Highlight the rows that show changes from baseline (normal)

9. Click Export Image, title the image Maximum Heart Rate, and click ok
10. Copy and paste the image in the results section below Data Table 2b

Assignment 2c: Effect of Blood Viscosity
1. Make sure you are in the Variables view

2. Click Reset All to return all values to normal

3. Click Start and record for about 5 s (0.05 on the Output Data Chart) and click Stop

4. Move the Blood Viscosity slider to the maximum rate and click on the box next to the slider to freeze the Blood Viscosity at this value. 

5. Click Start and run for 20 s (0.20 on Output Data Chart) and then click Stop. 

6. Click Export Text. Label it Data Table c: Maximum Blood Viscosity
7. Click Export Notes, copy and paste the data in the Assignment 2 Results section below
8. Highlight the rows that show changes from baseline (normal)

9. Click Export Image, title the image Blood Viscosity, and click ok
10. Copy and paste the image in the results section below Data Table 2c

Results for Assignment 2

Paste Data Table 2a: Normal here

Paste 2a Graphic for Normal Output here
Paste Data Table 2b: Maximum Heart Rate here

Paste 2b Graphic for Maximum Heart Rate here

Paste Data Table 2c: Maximum Blood Viscosity here

Paste 2c Graphic for Maximum Blood Viscosity here

Analysis for Assignment 2: 

1. What parameters changed when you increased heart rate or blood and how did these parameters change?   Please refer to specific data points from your results

2. Did any of the parameters remain unchanged when you increased heart rate or blood viscosity? Which ones?

3. Explain your results, making specific reference to blood pressure homeostasis. 

Conclusions for Assignment 2: 

State the relationships of heart rate and blood viscosity increase on the various parameters. You may have several conclusions!
Go to the next page for Assignment 3 (
Assignment 3:  Exercise and the Cardiovascular System (corresponds to online Assignment 5)

For this assignment, you will be using Cardio Lab to perform a series of experiments that explore the effects of exercise on the cardiovascular system. Exercise-induced effects are largely due to changes in electrical impulses coming from neurons in the autonomic nervous system. These changes are designed to insure adequate delivery of blood to exercising muscles.  
Please read the information online about exercise affects cardiovascular parameters and nerve impulses, BEFORE you start.
Also, BEFORE you start Assignment 3, Clear the Notebook. (Make sure you have exported and copied the data for Assignments 1 and 2 BEFORE you Clear the Notebook!)
Assignment 3a: Exercise

1. Click Interventions view.
2. Select Treadmill from the drop down list.

3. Click Start and record for about 5 s (0.05 on the Output Data Chart) and then click Treadmill 4—5 times in rapid succession to simulate exercise.
4. Click Start and run for about 60 s (1.00) or until the data traces stabilize and then click Stop. 
(Note: the simulation acts as if exercise continues, so it will NOT return to resting heart rate!)
5. Click Export Text. Label it Data Table 3: Exercise
6. Click Export Notes, copy and paste the data in the Assignment 3 Results section below
7. Highlight the rows that show changes from baseline (normal)

8. Click Export Image, title the image Exercise, and click ok
9. Copy and paste the image in the results section below Data Table 3
Paste Data Table 3: Exercise here

Paste 3 Graphic for Exercise here

Analysis for Assignment 3: 

4. Describe any changes in mean arterial pressure, heart rate (pulse), stroke volume, total peripheral resistance, and blood volume. Please refer to specific data points from your results

5. Did any of the parameters remain unchanged during exercise? Which ones?

6. Explain your results, making specific reference to the demands that exercise places on the cardiovascular system. . 

Conclusions for Assignment 3: 

State the relationships of exercise with mean arterial pressure, heart rate (pulse), stroke volume, total peripheral resistance, and blood volume.

Optional Assignments: Follow the online instructions for further investigations of Cardiovascular Physiology

Blood Loss Compensation (online Assignment 3)

Blood Volume Changes (online Assignment 4)

Neural Control of the Cardiovascular System (online Assignment 6)
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