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UNIFYING CONCEPTS AND PROCESSES
 I, V
 CONTENT
 C.1.a, C.1.d, F.1
 INQUIRY
 A.1.c, A.2.a
 NATIONAl SCIENCE EDUCATION STANDARDS
 Defenses Against Infection
 Key Questions What are the body’s
 nonspecific defenses against pathogens?
 What is the functionof the immune system’s specific defenses?
 What are the body’s specific defenses against pathogens?
 Vocabularyinflammatory response • histamine • interferon • fever • immune response • antigen • antibody • humoral immunity • cell-mediated immunity
 Taking NotesConcept Map Use the green and blue headings in this lesson to make a concept map. Add details to your map as you read.
 Nonspecific Defenses What are the body’s nonspecific defenses against pathogens?
 The body’s first defense against pathogens is a combination of physical and chemical barriers. These barriers are called nonspecific defenses because they act against a wide range of pathogens. Nonspecific defenses include the skin, tears and other secretions, the inflamma-tory response, interferons, and fever.
 First Line of Defense The most widespread nonspecific defense is the physical barrier we call skin. Very few pathogens can penetrate the layers of dead cells that form the skin’s surface.
 But your skin doesn’t cover your entire body. Pathogens could easily enter your body through your mouth, nose, and eyes—if these tissues weren’t protected by other nonspecific defenses. For example, saliva, mucus, and tears contain lysozyme, an enzyme that breaks down bacterial cell walls. Mucus in your nose and throat traps patho-gens. Then, cilia push the mucous-trapped pathogens away from your lungs. Stomach secretions destroy many pathogens that are swallowed.
 Second Line of Defense If pathogens make it into the body, through a cut in the skin, for example, the body’s second line of defense swings into action. These mechanisms include the inflamma-tory response, the actions of interferons, and fever.
 Inflammatory Response The inflammatory response gets its name because it causes infected areas to become red and painful, or inflamed. As shown in Figure 35–5, the response begins when pathogens stimu-late cells called mast cells to release chemicals known as histamines.
 Histamines increase the flow of blood and fluids to the affected area. Fluid leaking from expanded blood vessels causes the area to swell. White blood cells move from blood vessels into infected tissues. Many of these white blood cells are phagocytes, which engulf and destroy bacteria. All this activity around a wound may cause a local rise in temperature. That’s why a wounded area sometimes feels warm.
 Figure 35–4 Nonspecific Defenses On the walls of the trachea, pollen grains (yellow) are trapped by mucus and carried by hair-like cilia away from the lungs (SEM 5003).
 1014 Lesson 35.2 • Lesson Overview • Lesson Notes
 ThINK AbouT IT With pathogens all around us, it might seem amazing that most of us aren’t sick most of the time. Why are we usually free from infections, and why do we usually recover from pathogens that do infect us? One reason is that our bodies have an incredibly powerful and adaptable series of defenses that protect us against a wide range of pathogens.
 1014_Bio10_se_Ch35_S2_1014 1014 3/26/11 9:36 AM
 Interferons When viruses infect body cells, certain host cells pro-duce proteins that inhibit synthesis of viral proteins. Scientists named these proteins interferons because they “interfere” with viral growth. By slowing down the production of new viruses, interferons “buy time” for specific immune defenses to respond and fight the infection.
 Fever The immune system also releases chemicals that increase body temperature, producing a fever. Increased body temperature may slow down or stop the growth of some pathogens. Higher body temperature also speeds up several parts of the immune response.
 In Your Notebook Develop an analogy that compares the body’s nonspecific defenses to a large building’s security system.
 Specific Defenses: The Immune System What is the function of the immune system’s specific defenses?
 The main function of the immune system’s specific defenses is easy to describe but complex to explain. The immune system’s specific defenses distinguish between “self ” and “other,” and they inactivate or kill any foreign substance or cell that enters the body. Unlike the nonspecific defenses, which respond to the general threat of infection, specific defenses respond to a particular pathogen.
 Recognizing “Self” A healthy immune system recognizes all cells and proteins that belong in the body, and treats these cells and proteins as “self.” It recognizes chemical markers that act like a secret password that says, “I belong here. Don’t attack me!” Because genes program the passwords, no two individuals—except identical twins—ever use the same one. This ability to recognize “self” is essential, because the immune system controls powerful cellular and chemical weapons that could cause problems if turned against the body’s own cells.
 FIgure 35–5 Inflammatory Response The inflammatory response is a nonspecific defense reaction to tissue damage caused by injury or infection. When pathogens enter the body, phagocytes move into the area and engulf the pathogens. Infer What part of the inflammatory response leads to redness around a wounded area?
 1 In response to the wound and invading pathogens, mast cells release histamines, which stimulate increased blood flow to the area.
 2 Local blood vessels dilate. Fluid leaves the capillaries and causes swelling. Phagocytes move into the tissue.
 3 Phagocytes engulf and destroythe bacteria and damaged cells.
 SplinterSkin
 Bacteria
 Capillary Phagocytes
 Histamines
 Immune System and Disease 1015
 1014_Bio10_se_Ch35_S2_1015 1015 3/26/11 9:36 AM
 lESSO
 N 3
 5.2
 1014 Chapter 35 • Lesson 2
 Getting Started
 Objectives35.2.1 Describe the body’s nonspecific defenses against invading pathogens.
 35.2.2 Describe the function of the immune system’s specific defenses.
 35.2.3 List the body’s specific defenses against pathogens.
 Student ResourcesStudy Workbooks A and B, 35.2 Worksheets
 Spanish Study Workbook, 35.2 Worksheets
 Lab Manual B, 35.2 Data Analysis Worksheet
 Lesson Overview • Lesson Notes • Assessment: Self-Test, Lesson Assessment
 For corresponding lesson in the Foundation Edition, see pages 841–845.
 Activate Prior KnowledgeTell students to imagine being a pathogen seek-ing to enter a person’s body. Ask how they might go about doing that. (Sample answer: through the mouth or eyes, through a cut in the skin) Then, have students change perspective and think about ways the body can prevent the pathogen from entering and can attack pathogens that make it through the body’s defenses.
 Teach for UnderstandingENDURING UNDERSTANDING The human body is a complex system. The coordinated functions of its many structures support life processes and maintain homeostasis.
 GUIDING QUESTION How does the body defend against infection?
 EVIDENCE OF UNDERSTANDING After completing the lesson, this assessment should show student understanding of one defense the body has against infection. Have students work in small groups to prepare a brief presentation to the class about one of the body’s defenses against disease. A group might focus on the inflammatory response, humoral immunity, or cell-mediated immunity. After each group makes its presentation, encourage questions from other students.
 1008_mlbio10_Ch35_1014 1014 12/17/11 1:41 PM
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infl ammatory response
 Histamines
 0001_Bio10_se_Ch35_S2.indd 1 6/3/09 3:51:18 PM
 � Interferons When viruses infect body cells, certain host cells pro-duce proteins that inhibit synthesis of viral proteins. Scientists named these proteins interferonsinterferons because they “interfere” with viral growth. By slowing down the production of new viruses, interferons “buy time” for specifi c immune defenses to respond and fi ght the infection.
 � Fever The immune system also releases chemicals that increase body temperature, producing a fever.fever. Increased body temperature may slow down or stop the growth of some pathogens. Higher body temperature also speeds up several parts of the immune response.
 In Your Notebook Develop an analogy that compares the body’s nonspecifi c defenses to a large building’s security system.
 Specifi c Defenses: The Immune System What is the function of the immune system’s specifi c defenses?
 The main function of the immune system’s specifi c defenses is easy to describe but complex to explain. The immune system’s specifi c defenses distinguish between “self ” and “other,” and they inactivate or kill any foreign substance or cell that enters the body. Unlike the nonspecifi c defenses, which respond to the general threat of infection, specifi c defenses respond to a particular pathogen.
 Recognizing “Self” A healthy immune system recognizes all cells and proteins that belong in the body, and treats these cells and proteins as “self.” It recognizes chemical markers that act like a secret password that says, “I belong here. Don’t attack me!” Because genes program the passwords, no two individuals—except identical twins—ever use the same one. This ability to recognize “self” is essential, because the immune system controls powerful cellular and chemical weapons that could cause problems if turned against the body’s own cells.
 1 In response to the wound and invading pathogens, mast cells release histamines, which stimulate increased blood flow to the area.
 2 Local blood vessels dilate. Fluid leaves the capillaries and causes swelling. Phagocytes move into the tissue.
 3 Phagocytes engulf and destroythe bacteria and damaged cells.
 SplinterSkin
 Bacteria
 Capillary Phagocytes
 Histamines
 FIGURE 35–5 Infl ammatory Response The infl ammatory response is a nonspecifi c defense reaction to tissue damage caused by injury or infection. When pathogens enter the body, phagocytes move into the area and engulf the pathogens. Infer What part of the infl ammatory response leads to redness around a wounded area?
 Immune System and Disease 1015
 0001_Bio10_se_Ch35_S2.indd 2 6/3/09 3:51:24 PM
 LESSO
 N 3
 5.2
 Immune System and Disease 1015
 Teach
 Use VisualsCall on volunteers to read aloud the annotations in the three steps of Figure 35–5. After each step, dis-cuss what is occurring and how the process defends against pathogens. For example, when discussing step 1, ask the following questions:
 Ask Where do the pathogens that enter the body come from in this situation? (Sample answer: Patho-gens may be on the splinter, or they may be on the skin itself.)
 Ask How does increased blood fl ow to the area help the body attack invading pathogens? (Increased blood flow brings phagocytes to the area, and they engulf and destroy bacteria and damaged cells.)
 DIFFERENTIATED INSTRUCTION
 L1 Struggling Students For students having dif-fi culty understanding the infl ammatory response, make a Flowchart of the process on the board. To clarify the process, simplify the language and show more steps than are shown in Figure 35–5. For example, breakdown step 1 in the fi gure into the fol-lowing steps:
 A splinter pierces the skin.1.
 Pathogens on the splinter or the surface of the 2. skin enter the body through the cut.
 Mast cells release histamines.3.
 Histamines cause increased blood flow.4.
 Write these steps on the board in the form of a hori-zontal fl owchart. Call on students to help complete the fl owchart.
 Study Wkbks A/B, Appendix S25, Flowchart. Transparencies, GO8.
 Biology In-Depth
 PHAGOCYTE POWER
 Phagocytes, which are active in the infl ammatory response, develop from stem cells in bone marrow. Phagocytes are drawn by altered chemical gradients into an area of damaged or invaded tissues. There, they engulf and destroy pathogens and other for-eign substances by endocytosis. In endocytosis, the plasma membrane of the phago-cyte encloses the pathogen at or near the cell surface of the phagocyte. Then, the membrane pinches off to form a closed endocytic vesicle around the pathogen. The endocytic vesicle provides a “traveling compartment” that enables the pathogen to be transported into the cytoplasm of the phagocyte. Once inside the cytoplasm, the endocytic vesicle fuses with lysosomes, and the pathogen is destroyed.
 AnswersFIGURE 35–5 increased blood flow to the wounded area
 IN YOUR NOTEBOOK Sample answer: A large building’s locked windows and doors are like the nonspecific defense of skin. The building’s metal detectors and security personnel at open doors are like the saliva, mucus, and tears at openings in the body. Security personnel who can quickly intercept an intruder are like components of the inflammatory response in which phagocytes engulf pathogens.
 1008_mlbio10_Ch35.indd 81008_mlbio10_Ch35.indd 8 6/29/09 2:24:06 PM6/29/09 2:24:06 PM
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Recognizing “Nonself” In addition to recognizing “self,” the immune system recognizes foreign organisms and molecules as “other,” or “nonself.” That’s remarkable, because we’re surrounded by an almost infinite variety of bacteria, viruses, and parasites. Once the immune system recognizes invaders as “others,” it uses cellular and chemical weapons to attack them. And there’s more. After encoun-tering a specific invader, the immune system “remembers” it. This immune “memory” enables a more rapid and effective response if that same pathogen, or a similar one, attacks again. This specific recogni-tion, response, and memory are called the immune response.
 Antigens How does the immune system recognize “others”? Specific immune defenses are triggered by molecules called antigens. An antigen is any foreign substance that can stimulate an immune response. Typically, antigens are located on the outer surfaces of bacte-ria, viruses, or parasites. The immune system responds to antigens by increasing the number of cells that either attack the invaders directly or that produce proteins called antibodies.
 The main role of antibodies is to tag antigens for destruction by immune cells. Antibodies may be attached to particular immune cells or may be free-floating in plasma. The body makes up to 10 billion different antibodies. The shape of each type of antibody allows it to bind to one specific antigen.
 Lymphocytes The immune system guards the entire body, which means its cells must travel throughout the body. The main working cells of the immune response are B lymphocytes (B cells) and T lym-phocytes (T cells). B cells are produced in, and mature in, red bone marrow. T cells are produced in the bone marrow but mature in the thymus—an endocrine gland. Each B cell and T cell is capable of recog-nizing one specific antigen. A person’s genes determine the particular B and T cells that are produced. When mature, both types of cells travel to lymph nodes and the spleen, where they will encounter antigens.
 Although both types of cells recognize antigens, they go about it differently. B cells, with their embedded antibodies, discover antigens in body fluids. T cells must be presented with an antigen by infected body cells or immune cells that have encountered antigens.
 The Immune System in Action What are the body’s specific defenses against pathogens?
 B and T cells continually search the body for antigens or signs of antigens. The specific immune response has two main styles of action: humoral immunity and cell-mediated immunity.
 Humoral Immunity The part of the immune response called humoral immunity depends on the action of antibodies that circulate in the blood and lymph. This response is activated when antibodies embedded on a few existing B cells bind to antigens on the surface of an invading pathogen.
 Figure 35–6 B Lymphocyte
 Figure 35–7 T Lymphocyte
 woRd oRIgINS The word humor comes from the Latin word for moisture. Body fluids such as blood, lymph, and hormones are sometimes referred to as humors. Humoral immunity refers to the immune response that happens in body fluids.
 BUILD Vocabulary
 1016 Chapter 35 • Lesson 2
 1014_Bio10_se_Ch35_S2_1016 1016 3/26/11 9:36 AM
 Figure 35–9 Plasma Cells
 Figure 35–10 Memory B Cells
 Immune System “Memory”Antibody concentration in a person’s blood reveals the difference between the first and second immune response. Day 1 indicates the first exposure to Antigen A. Day 28 marks a second exposure to Antigen A and the first exposure to Antigen B.
 1. Interpret Graphs After first exposure to an antigen, about how long does it take for antibodies to reach a detectable level?
 2. Infer What could explain the significant increase in antibodies to A seen after Day 30?
 How does this binding occur? As shown in Figure 35–8, an anti-body is shaped like the letter Y and has two identical antigen-binding sites. The shapes of the binding sites enable an antibody to recognize a specific antigen with a complementary shape.
 When an antigen binds to an antibody carried by a B cell, T cells stimulate the B cell to grow and divide rapidly. That growth and division produces many B cells of two types: plasma cells and memory B cells.
 Plasma Cells Plasma cells produce and release antibodies that are carried through the bloodstream. These antibodies recognize and bind to free-floating antigens or to antigens on the surfaces of pathogens. When antibodies bind to antigens, they act like signal flags to other parts of the immune system. Several types of cells and proteins respond to that signal by attacking and destroying invaders. Some types of antibodies can disable invaders until they are destroyed.
 A healthy adult can produce about 10 billion different types of antibodies, each of which can bind to a different type of antigen! This antibody diversity enables the immune system to respond to virtually any kind of “other” that enters the body.
 in Your Notebook It is a common misconception that the immune system cannot combat pathogens it has not encountered before. In a paragraph, explain why that statement is not true.
 Memory B Cells Plasma cells die after an infection is gone. But some B cells that recognize a particular antigen remain alive. These cells, called memory B cells, react quickly if the same pathogen enters the body again. Memory B cells rapidly produce new plasma cells to battle the returning pathogen. This secondary response occurs much faster than the first response to a pathogen. Immune memory helps provide long-term immunity to certain diseases and is the reason that vaccinations work. Figure 35–11 summarizes the first and second response of humoral immunity.
 Figure 35–8 Antibody Structure
 Antibody
 Antigen
 Antigen-binding sites
 Ant
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 First and Second Immune Response
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 First immune responseSecond immune
 response
 Antibodies to A
 Antibodies to B
 Days
 Immune System and Disease 1017
 1014_Bio10_se_Ch35_S2_1017 1017 3/26/11 9:37 AM
 LESSO
 N 3
 5.2
 1016  Chapter 35 • Lesson 2
 Teach continued
 Build Reading SkillsTo help students better understand the section Specific Defenses: The Immune System, sug-gest they rephrase the blue headings as what, why, or how questions. For example, the heading, Recognizing “Nonself,” might be rephrased as, How does the immune system recognize nonself? Explain that after they have read each subsection, they should be able to answer their question. Have students record the four questions in their notebook, and then record the answers to the questions after reading each section. Have volunteers read one of their questions and the answer aloud to the class.
 DIFFERENTIATED INSTRUCTION
 ELL English Language Learners To complete the question-and-answer activity above, pair begin-ning and intermediate speakers with advanced and advanced high speakers. Ask partners to collaborate on rephrasing the headings as questions. Students can read the section individually and then work with their partner to write answers to their questions. Beginning speakers may use drawings to help them express their answers.
 Check for Understanding
 INDEX CARD SUMMARIES
 Give students each an index card, and ask them to write one concept about the immune system that they understand on the front of the card. Then, have them write something about the immune system they don’t understand on the back of the card in the form of a question.
 ADJUST INSTRUCTION
 Read over students’ cards to get a sense of which concepts they understand and which they are having trouble with. If a number of students write a similar question, read the question aloud in class discussion, and have volunteers provide an answer and point out where in the text the answer can be found.
 1008_mlbio10_Ch35_1016 1016 12/17/11 1:41 PM
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immune response.
 antigen
 antibodies
 humoral immunityHumoral immunity
 0001_Bio10_se_Ch35_S2.indd 3 6/3/09 3:51:28 PM
 Antibody
 Antigen
 Antigen-binding sites
 FIGURE 35–9 Plasma Cells
 FIGURE 35–10 Memory B Cells
 Immune System “Memory”Antibody concentration in a person’s blood reveals the difference between the fi rst and second immune response. Day 1 indicates the fi rst exposure to Antigen A. Day 28 marks a second exposure to Antigen A and the fi rst exposure to Antigen B.
 1. Interpret Graphs After fi rst exposure to an antigen, about how long does it take for antibodies to reach a detectable level?
 2. Infer What could explain the signifi cant increase in antibodies to A seen after Day 30?
 Ant
 ibod
 y C
 once
 ntra
 tion
 First and Second Immune Response
 0 7 28 3521 4914 42 56
 First immune responseSecond immune
 response
 Antibodies to A
 Antibodies to B
 Days
 How does this binding occur? As shown in Figure 35–8, an anti-body is shaped like the letter Y and has two identical antigen-binding sites. The shapes of the binding sites enable an antibody to recognize a specifi c antigen with a complementary shape.
 When an antigen binds to an antibody carried by a B cell, T cells stimulate the B cell to grow and divide rapidly. That growth and division produces many B cells of two types: plasma cells and memory B cells.
 � Plasma Cells Plasma cells produce and release antibodies that are carried through the bloodstream. These antibodies recognize and bind to free-fl oating antigens or to antigens on the surfaces of pathogens. When antibodies bind to antigens, they act like signal fl ags to other parts of the immune system. Several types of cells and proteins respond to that signal by attacking and destroying invaders. Some types of antibodies can disable invaders until they are destroyed.
 A healthy adult can produce about 10 billion different types of antibodies, each of which can bind to a different type of antigen! This antibody diversity enables the immune system to respond to virtually any kind of “other” that enters the body.
 In Your Notebook It is a common misconception that the immune system cannot combat pathogens it has not encountered before. In a paragraph, explain why that statement is not true.
 � Memory B Cells Plasma cells die after an infection is gone. But some B cells that recognize a particular antigen remain alive. These cells, called memory B cells, react quickly if the same pathogen enters the body again. Memory B cells rapidly produce new plasma cells to battle the returning pathogen. This secondary response occurs much faster than the fi rst response to a pathogen. Immune memory helps provide long-term immunity to certain diseases and is the reason that vaccinations work. Figure 35–11 summarizes the fi rst and second response of humoral immunity.
 FIGURE 35–8 Antibody Structure
 Immune System and Disease 1017
 0001_Bio10_se_Ch35_S2.indd 4 6/3/09 3:51:30 PM
 LESSO
 N 3
 5.2
 Immune System and Disease 1017
 Lead a DiscussionDiscuss humoral immunity as a class. Make sure students understand what happens during this part of the immune response. For example, you might want to start the discussion by asking the following questions:
 Ask What happens when an antibody that is attached to a B cell recognizes an antigen? (Helper T cells stimulate this B cell to divide into plasma cells and memory B cells.)
 Ask Why is the structure of an antibody important? (Its antigen-binding sites allow it to recognize specific antigens.)
 Guide students through the process of humoral immunity and the immune structures involved. Refer to Figures 35–8, 35–9, and 35–10 as needed to help you explain and reinforce concepts.
 DIFFERENTIATED INSTRUCTION
 L1 Special Needs For students who have diffi culty reading the section and following the discussion, stage a quick role-play of humoral immunity. Before class, make fi ve small signs from poster board with these labels: Strep Throat, Flu, Common Cold, Tuber-culosis, and Chickenpox. Cut each sign in half with a jagged edge, and attach a string to each half. Then, have fi ve students put the top half of a sign around their neck, and assign them to be pathogens. Have fi ve other students put on the bottom half of a sign around their neck, and assign them to be B cells. Line up the B cells on one side of the classroom, and have the pathogens invade through a door on the other side. The B cells need to fi nd and bind its “antibody” to a pathogen’s “antigen”—the top half of the sign. Once an “antibody” binds to its “antigen,” that stu-dent pair should sit down. Discuss how this role-play models humoral immunity.
 PURPOSE Students will analyze data in a graph and observe the difference in the production of antibodies in the primary and secondary response of humoral immunity.
 PLANNING Have students review the primary and secondary responses of humoral immunity in Figure 35–11.
 ANSWERS
 about five days1.
 The significant increase in antibodies 2. is a result of the secondary response of humoral immunity. Memory B cells respond more quickly to the same pathogen invading the body than B cells in the primary response.
 AnswersIN YOUR NOTEBOOK Sample answer: The body can produce up to 10 billion different antibodies that can each bind to a specific antigen. Therefore, antibodies that are capable of tagging particular antigens for destruction exist before a person is infected with the antigen.
 1008_mlbio10_Ch35.indd 101008_mlbio10_Ch35.indd 10 6/29/09 2:24:13 PM6/29/09 2:24:13 PM
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HUMORAL IMMUNITY CELL-MEDIATED IMMUNITYVirus invades body
 Same virusinvades body
 1 1 Antigen binds to antibodies.
 2 Activated B cells grow and divide rapidly.
 3 B cells produce plasma cells and memory B cells.
 4 Plasma cells release antibodies that capture antigens and mark them for destruction.
 5 Memory B cells respond more quickly than B cells in the primary response.
 3 Helper T cells activate B cells, activate cytotoxic T cells, and produce memory T cells.
 4 Cytotoxic T cells bind to infected body cells anddestroy them.
 5 Memory T cells respond more quickly than helper T cells in the primary response.
 2 Activated helper T cells divide.
 Macrophage
 B cell
 Helper T cell
 HelperT cell
 Infectedcell
 CytotoxicT cell
 MemoryT cell
 Helper T cells
 MemoryT cell
 MemoryB cell y
 Secondary Response
 Primary Response
 Helper T cells activate B cells.
 Macrophage consumes virus anddisplays antigen on its surface. Helper T cells bind to macrophages and are activated.
 FIGURE 35–11 In humoral immunity, antibodies bind to antigens in body fl uids and tag them for destruction by other parts of the immune system. In cell-mediated immunity, body cells that contain antigens are destroyed.
 SPECIFIC IMMUNE RESPONSE
 1018 Chapter 35 • Lesson 2
 0001_Bio10_se_Ch35_S2.indd 5 6/3/09 3:51:33 PM
 cell-mediated immunity.
 0001_Bio10_se_Ch35_S2.indd 6 6/3/09 3:51:40 PM
 LESSO
 N 3
 5.2
 1018 Chapter 35 • Lesson 2
 Teach continued
 Point out that Figure 35–11 includes the two styles of action of the specifi c immune response—on the left and right—and the primary and secondary responses to the same pathogen—top and bottom.
 Make sure students understand the difference between humoral immunity and cell-mediated immunity.
 Ask Which style of action are B cells involved in? (humoral immunity)
 Ask Even though T cells are mostly involved in cell-mediated immunity, how are they also important in humoral immunity? (T cells stimulate B cells to grow and divide rapidly into plasma cells and memory B cells.)
 Ask Which style of immunity uses antibodies as its main weapon? (humoral immunity)
 Then, make sure students understand the difference between primary and secondary response.
 Ask In the primary response, what leads to the destruction of pathogens in humoral immu-nity? (Antibodies tag antigens for destruction in humoral immunity.)
 Point out that the response to the invasion of the same pathogen is quicker in the secondary response than in the primary response.
 DIFFERENTIATED INSTRUCTION
 L1 Struggling Students Point out to students that all of the types of B cells and T cells shown in Figure 35–11 are also shown where they are dis-cussed in the text. Have students work in pairs to come up with helpful ways of remembering the roles of the different B cells and T cells. Ask volunteers to share their methods with the class.
 Biology In-Depth
 B ANTIBODY ACTION
 There are fi ve classes of antibodies that disable antigens in various ways. Some anti-bodies cause antigens to clump together. This enhances the ability of phagocytes to do their work. Others can disable bacteria and viruses by neutralizing their toxins or blocking viruses from attaching to host cells. Still others can immobilize bacteria and prevent their spread by damaging their fl agella or cilia.
 1008_mlbio10_Ch35.indd 111008_mlbio10_Ch35.indd 11 6/29/09 2:24:16 PM6/29/09 2:24:16 PM
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0001_Bio10_se_Ch35_S2.indd 5 6/3/09 3:51:33 PM
 Review Key Concepts
 1. a. Review List the body’s nonspecifi c defenses against pathogens.
 b. Sequence Describe the steps of the infl ammatory response.
 2. a. Review How does the immune system identify a pathogen?
 b. Compare and Contrast How are the roles of B and T cells different? How are their roles similar?
 3. a. Review What are the two main styles of action of the specifi c immune response?
 4. These two T cells are attached to a cancer cell. What type of immune response are these cells a part of?
 Lesson 35.2 • Self-Test • Lesson Assessment
 Cell-Mediated Immunity Another part of the immune response, which depends on the action of macrophages and several types of T cells, is called cell-mediated immunity.cell-mediated immunity. This part of the immune system defends the body against some viruses, fungi, and single-celled pathogens that do their dirty work inside body cells. T cells also pro-tect the body from its own cells if they become cancerous.
 When a cell is infected by a pathogen or when a macrophage consumes a pathogen, the cell displays a portion of the antigen on the outer surface of its membrane. This membrane attachment is a signal to circulating T cells called helper T cells. Activated helper T cells divide into more helper T cells, which go on to activate B cells, activate cytotoxic T cells, and produce memory T cells.
 Cytotoxic T cells hunt down body cells infected with a particular antigen and kill the cells. They kill infected cells by puncturing their membranes or initiating apoptosis (programmed cell death). Memory helper T cells enable the immune system to respond quickly if the same pathogen enters the body again.
 Another type of T cell, called suppressor T cells, helps to keep the immune system in check. They inhibit the immune response once an infection is under control. They may also be involved in preventing autoimmune diseases.
 Although cytotoxic T cells are helpful in the immune system, they make the acceptance of organ transplants diffi cult. When an organ is transplanted from one person to another, the normal response of the recipient’s immune system would be to recognize it as nonself. T cells and proteins would damage and destroy the transplanted organ. This process is known as rejection. To prevent organ rejection, doctors search for a donor whose cell markers are nearly identical to the cell markers of the recipient. Still, organ recipients must take drugs—usually for the rest of their lives—to suppress the cell-mediated immune response.
 b. Apply Concepts Why would a disease that destroys helper T cells also compro-mise the humoral response?
 lls
 SEM 2150�
 FIGURE 35–12 Cytotoxic T cell
 FIGURE 35–13 Memory T cell
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 LESSO
 N 3
 5.2
 Immune System and Disease 1019
 ELL Focus on ELL: Access Content
 ALL SPEAKERS Set up a Gallery Walk to review the immune system. Write these terms on separate pieces of chart paper: non-specifi c defenses, humoral immunity, and cell-mediated immunity. Post the pieces of chart paper at different places in the classroom. Then, have small groups rotate from term to term. At each term, group members should write what they know about it, using a particular pen color. When the next group rotates to the term, its members should add to the previous group’s comments or correct mistakes and misunderstandings, using a differently colored pen. Work with the class to summarize the information about each term.
 Study Wkbks A/B, Appendix S6, Gallery Walk.
 Assess and RemediateEVALUATE UNDERSTANDING
 Write Nonspecific Defenses and Specific Defenses on the board. Then, call on students at random to help make a list of defenses under each term. After a student names a defense, call on another student to provide details of how that defense protects against pathogens. Then, have students complete the 35.2 Assessment.
 REMEDIATION SUGGESTION
 L1 Struggling Students If students have diffi culty answering Question 3b, have them search for functions that helper T cells carry out in the specifi c immune response. In step 3 of Cell-Mediated Immu-nity in Figure 35–11, students will fi nd that helper T cells activate B cells. Point out that B cells are involved in humoral immunity.
 Students can check their under-standing of lesson concepts with the Self-Test assessment. They can then take an online version of the Lesson Assessment. 1a. the skin, tears and other secretions,
 the infl ammatory response, inter-feron, fever
 1b. Mast cells release histamines, stimulating blood flow. Fluid leaking from expanded blood vessels causes swelling. White blood cells move into infected tissues. Many of these are phagocytes, which engulf and destroy bacteria.
 2a. Antigens trigger specific immune defenses.
 2b. Different: B cells discover antigens in body fluids; T cells are presented with antigens by infected body cells or immune cells. Similar: Both rec-ognize antigens.
 3a. humoral and cell-mediated
 3b. Helper T cells activate B cells.
 4. cell-mediated immune response
 Assessment Answers
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