B3.1 Blood Transport Study Guide
Summary
The biological transport system is a specialized solution to the challenges faced by multicellular organisms in maintaining cellular access to essential materials and facilitating gas exchange for metabolic processes. The efficacy of this system relies on the precise relationship between form and function across three primary domains: the vascular network (arteries, veins, and capillaries), the mechanical action of the heart, and the dynamics of tissue fluid exchange.
Key findings from the analysis include:
Specialized Vascular Architecture: Distinct structural adaptations in arteries, veins, and capillaries allow for the management of varied blood pressures and efficient material exchange.
Cardiac Optimization: The mammalian heart utilizes a double circulation system and specialized components, such as the sinoatrial node and cardiac muscle, to deliver pressurized blood.
Fluid Regulation: In higher-level physiological systems, pressure filtration and the lymphatic system work in tandem to regulate tissue fluid levels and ensure substance exchange at the cellular level.
Analytical Rigor: Understanding transport requires the ability to interpret epidemiological data and distinguish between correlation and causation, particularly regarding coronary heart disease.
This study guide provides a comprehensive review of the transport of fluids in multicellular organisms, focusing on the structural adaptations of the circulatory system, the mechanics of the mammalian heart, and the dynamics of tissue fluid.
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A. Structural Adaptations of the Vascular System
The transport of fluids in animals is facilitated by specialized vessels, each adapted to specific roles based on their wall structure and diameter relative to their lumen.
1. Explain how capillaries facilitate exchange.




2. Explain how arteries maintain high pressure in the blood system.




3. Describe the structure and function of veins.




4. Distinguish between arteries and veins as seen under the microscope. 



B. Cardiac Mechanics and Circulatory Systems
The heart acts as the central pump, with structural adaptations that vary across species to meet metabolic demands.

5. Describe the chambers of the mammalian heart and how the anatomy works to set the pace of the heart and control the direction of flow of the blood.





6. Explain the function of the coronary arteries. 


C. The Cardiac Cycle and Monitoring
The cardiac cycle follows a specific sequence of events, particularly in the left side of the heart.

7. Identify the structures you would feel with your fingertips if you were to take a necks pulse.



8. Blood pressure is defined by systolic and diastolic pressures. Distinguish between systolic and diastolic pressure. 




D. Comparative Circulation

9. Complete the following table that compares the mammalian heart with that of a fish.
	Feature
	Bony Fish
	Mammals

	Circulation Type
	
	


	Anatomy
	
	




E. Tissue Fluid Dynamics (Additional Higher Level ONLY)
In more complex systems, the exchange of substances is not limited to the blood vessels but involves the formation and drainage of tissue fluid.
10. Describe how plasma is filtered out of capillaries to form tissue fluid. 


11. Describe how the tissue fluid reenters the capillaries.


F. The Lymphatic System

12. Describe the fate of the excess fluid that does not reenter the capillary.


13. Describe the structure of the lymph vessels. 


14. Explain the function of the lymph system. 
G. Clinical and Analytical Applications
The study of transport systems includes the evaluation of cardiovascular health and the mathematical analysis of health data.
15. Explain what coronary heart disease (CHD) is.




16. Describe correlation versus causation using CHD as an example. 


Practice Short Answer Quiz
Instructions: Answer the following questions in two to three sentences, based on the information discussed in class.
1. How do capillaries adapt their structure to maximize the exchange of materials between blood and the environment?
2. What are the primary structural differences used to distinguish arteries from veins in micrographs?
3. How do the specific tissues in arterial walls allow them to function effectively?
4. What are the two primary adaptations of veins that facilitate the return of blood to the heart?
5. What is the significance of correlation coefficients when evaluating epidemiological data, such as the link between saturated fat and coronary heart disease?
6. How is tissue fluid formed in the capillaries, and what role does blood pressure play in this process?
7. What structural features characterize lymph ducts, and what is their primary function regarding tissue fluid?
8. How does the single circulation system of a bony fish differ from the double circulation system of a mammal?
9. What is the role of the sinoatrial node (pacemaker) in the mammalian cardiac cycle?
10. How do valves within the heart and veins ensure the efficiency of the circulatory system?



Practice Essay Questions
Instructions: Use the following prompts to develop 3 to 5 sentence responses using the information discussed in class.
1. Form and Function in Vasculature: Discuss how the structural differences between arteries, veins, and capillaries are direct adaptations to their specific roles in the transport of blood and exchange of materials.
2. The Dynamics of Tissue Fluid: Explain the cycle of tissue fluid from its formation in the capillaries through its reuptake and eventual drainage into the lymphatic system, noting the pressures involved at each stage.
3. Mammalian Heart Specialization: Analyze the adaptations of the mammalian heart—including the septum, cardiac muscle, and specialized valves—that allow it to deliver pressurized blood to the rest of the body.
4. Comparative Physiology: Compare the sequence of organs and the efficiency of nutrient/oxygen delivery in the single circulation of bony fish versus the double circulation of mammals.
5. Clinical Correlation and Science Logic: Using the example of coronary artery occlusion, evaluate how epidemiological data and correlation coefficients are used to understand the causes and consequences of heart disease while respecting the limits of "correlation vs. causation."

