C3.2 Defense Against Disease Study Guide
Summary
The human body employs a sophisticated, multi-layered defense system to recognize and eliminate pathogens—a broad category of disease-causing organisms including viruses, bacteria, fungi, and protists. This defense begins with primary physical and chemical barriers such as the skin and mucous membranes. When these barriers are breached, the body utilizes a two-tiered immune response: the innate system that we’re born with, which provides broad, immediate protection via phagocytes, and the adaptive system that we acquire along the way, which offers specific, memory-based immunity through B-lymphocytes and helper T-lymphocytes.
Modern medicine enhances these natural defenses through antibiotics and vaccines, though challenges remain. The evolution of antibiotic resistance in bacteria and the emergence of zoonotic diseases—such as COVID-19—highlight the ongoing interdependence of global populations in maintaining herd immunity. This study guide synthesizes the biological mechanisms of infection, the intricacies of the immune response, and the contemporary challenges in disease control.
This study guide provides a comprehensive review of the mechanisms by which body systems recognize pathogens and fight infections, as well as the factors influencing disease incidence in populations.
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A. Primary Defense Mechanisms
1. Using examples, describe the role of surface barriers as a primary defense mechanism.





2. Describe the process of blood clotting and wound sealing in response to injury.









B. The Two-Tiered Immune System
The body distinguishes between broad and specific threats through two distinct but cooperative systems.
3. Describe the innate immune system. Explain whether or not it changes throughout one’s lifetime.





4. Which cells are the primary components of the innate immune system?


5. Describe the adaptive immune system. Be sure to discuss specificity and memory, and explain whether or not it changes throughout one’s lifetime.






C. Mechanisms of the Adaptive Response
The adaptive immune response relies on the cooperation of different types of lymphocytes found in the blood and lymph nodes.
6. Describe the role of antigen recognition in the adaptive immune response. 




7. Explain how B-lymphocytes become activated and the role cloning plays in the process. 







8. Define clonal expansion and explain the role it plays in adaptive immunity. 




D. Pathogen-Specific Challenges and Medical Interventions

9. Distinguish between HIV and AIDS.



10. Discuss the mode of transmission of HIV.



11. Describe the mechanism of HIV infection and the consequence of this infection. 




E. Antibiotics and Resistance

12. Define antibiotics. 




13. Discuss the specificity of antibiotics with regard to their impact on prokaryotic and eukaryotic cells. 


14. Are antibiotics useful in treating viral infections? Why or why not?


15. Explain how antibiotic resistance and multi-drug resistance develops using an evolutionary perspective.



F. Public Health and Epidemiology

16. Explain what zoonoses are and list some examples. 




17. Explain what a vaccines is and how it works. 




18. Discuss the concept of herd immunity. 



G. The Nature of Scientific Progress
There have been many historical advancements in disease control that have been driven by careful observation and the publication of research that has gone through peer evaluation.
Historical Context: 19th-century observations of childbed fever in Vienna and cholera in London were foundational to modern infectious disease control.
Scientific Rigor: Vaccines undergo rigorous testing to ensure side effects remain minimal. However, public understanding often struggles with the distinction between "pragmatic truths" and scientific certainty.
Data Evaluation: In events like the COVID-19 pandemic, calculating percentage differences and changes in data is essential for assessing the efficacy of public health interventions.


Practice Short-Answer Quiz
Instructions: Answer the following questions in two to three sentences, based on the information discussed in class.
1. Define a pathogen and identify which types of organisms are typically classified as such.
2. How do the skin and mucous membranes serve as the body’s primary defense?
3. Describe the cascade pathway that leads to the formation of a blood clot.
4. What are the primary differences between the innate and adaptive immune systems?
5. How do phagocytes identify and destroy pathogens?
6. What is the role of antigens in the immune system, and where are they usually found?
7. Explain the process required to activate a B-lymphocyte.
8. Why are antibiotics effective against bacteria but not against viruses?
9. What is a zoonosis, and what are some examples of these diseases?
10. Explain the concept of herd immunity and its role in preventing epidemics.


Practice Essay Questions
Instructions: Use the following prompts to develop 3 to 5 sentence responses using the information discussed in class.
1. The Mechanism of Long-Term Immunity: Discuss the role of B-lymphocytes, helper T-cells, and the formation of memory cells in developing a specific immune response.
2. HIV and the Collapse of the Immune System: Explain how the human immunodeficiency virus (HIV) is transmitted and why its infection of specific lymphocytes leads to AIDS and opportunistic infections.
3. The Evolution of Medical Progress: Analyze how careful observation in the 19th century and modern techniques, such as searching chemical libraries, have contributed to the control of infectious diseases and the development of antibiotics.
4. Vaccination and Public Health: Evaluate the role of vaccines in stimulating immunity without causing disease, and discuss the importance of scientific publication and rigorous testing in maintaining public safety.
5. Pathogenic Resistance and Control: Examine the factors that lead to the evolution of antibiotic resistance in bacteria and the necessary measures required to slow the emergence of multi-resistant strains.

