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I. Overview of the Lymphatic System and Immunity 

●​ Immune System vs. Lymphatic System:The "immune system" is not one of the 11 
organ systems; it's a descriptive term for structures and processes providing immunity. 

●​ The lymphatic system is a distinct organ system with a crucial role in immunity, but the 
overall immune system also involves structures from other systems (e.g., digestive). 

●​ Functions of the Lymphatic System:Fluid Recovery (Major Function):Blood 
capillaries are "leaky," allowing fluid (plasma) to continuously escape into the 
extracellular space. 

●​ This fluid, once outside the bloodstream, is called lymph. 
●​ The lymphatic vessels pick up this leaked lymph and return it to the circulatory system 

(bloodstream) to prevent fluid loss and edema (swelling). 
●​ Immunity/Body Defense:Lymph nodes, located along lymphatic vessels, contain 

specialized white blood cells that filter lymph for pathogens and other harmful 
substances. 

●​ Other lymphatic organs (tonsils, thymus, spleen, Peyer's patches, appendix) also play 
roles in defending the body. 

●​ Comparison with Circulatory System:Circulatory System: A closed loop; blood 
circulates continuously (no beginning or end). 

●​ Lymphatic System: A one-way system; lymphatic vessels are "blinded" (have 
beginnings) and collect fluid, eventually dumping it back into the circulatory system. 
Lymph does not circulate. 

II. Anatomy and Physiology of the Lymphatic System 

●​ Lymphatic Vessels:Lymphatic Capillaries:Smallest lymphatic vessels, "blinded" 
(closed at one end). 

●​ Located in capillary beds throughout the body, intertwined with blood capillaries. 
●​ Walls are made of epithelial cells that overlap like shingles, forming flap valves. 

https://www.tycmhoffman.com/edu/emcc/commonfiles/bio181/bio181onlinelecturesandslideshows.html


●​ Flap valves allow fluid to enter easily but prevent it from leaving. 
●​ Anchored to surrounding tissue by connective tissue filaments to prevent collapse and 

keep them in place. 
●​ Pick up leaked fluid (lymph) from the extracellular space. 
●​ Larger Lymphatic Vessels:Lymphatic capillaries merge to form larger lymphatic 

vessels, similar to tributaries forming a river. 
●​ Eventually converge into major lymphatic ducts. 
●​ Lymphatic Ducts:Right Lymphatic Duct: Drains lymph from the upper right quarter of 

the body (right arm, right side of head/thorax) into the right subclavian vein. 
●​ Thoracic Duct (Left Lymphatic Duct): The largest lymphatic vessel, drains lymph from 

the rest of the body (approximately three-quarters) into the left subclavian vein. 
●​ Both subclavian veins are located in the shoulder region. 
●​ Lymph Nodes:Small, bean-shaped structures distributed along lymphatic vessels 

(hundreds throughout the body, often clustered, e.g., axillary, inguinal nodes). 
●​ Lymph flows through lymph nodes (not around them). 
●​ Afferent Lymphatic Vessels: Bring lymph into the node (more numerous). 
●​ Efferent Lymphatic Vessels: Carry lymph out of the node (fewer, but larger in 

diameter). 
●​ Structure:Enclosed by a fibrous connective tissue capsule. 
●​ Internal subdivisions (follicles) within the cortex and medulla. 
●​ Contain specialized white blood cells (lymphocytes, macrophages) for surveillance and 

pathogen destruction. 
●​ Function: Filter lymph, destroying pathogens and harmful substances. 
●​ Other Lymphatic Organs:Tonsils:Three major pairs located in the pharyngeal region 

(throat). 
●​ Contain lymphatic tissue rich in white blood cells. 
●​ Function: Protect against pathogens entering through the mouth and nose. 
●​ Thymus:Located in the mediastinum (between the lungs). 
●​ Most active and largest during youth; atrophies with age. 
●​ Function: Site of maturation for T-lymphocytes (T cells), which originate in bone marrow. 
●​ Spleen:Located in the upper left abdomen, next to the stomach. 
●​ Function: Filters blood (not lymph); removes old/damaged red blood cells and other 

cellular debris. Also involved in immune surveillance. 
●​ Peyer's Patches:Clusters of lymphatic tissue scattered in the small intestine. 
●​ Function: Protect against pathogens entering the body through digested food (nutrient 

absorption). 
●​ Appendix:Small, worm-shaped projection attached to the cecum (part of the large 

intestine). 
●​ Contains lymphatic tissue. 
●​ Function: Thought to have immune function, though not essential for survival (vestigial 

organ concept). 

III. Body Defenses (Immunity) 



●​ Categories of Defense Mechanisms:Innate (Non-specific) Defenses:Inborn (present 
at birth). 

●​ Respond the same way to all pathogens, regardless of type. 
●​ First Line of Defense: External barriers. 
●​ Skin:Mechanical barrier (epidermis). 
●​ Acid mantle (acidic secretions inhibit bacterial growth). 
●​ Sebum (contains bactericidal chemicals). 
●​ Keratin (resistant to chemicals). 
●​ Mucous Membranes:Line body openings (e.g., mouth, throat, vagina, anus, respiratory, 

digestive, urinary tracts). 
●​ Produce mucus: traps microorganisms and debris; lubricates. 
●​ Hairs (e.g., in nostrils): filter large particles. 
●​ Cilia (e.g., in trachea): sweep mucus-trapped particles upward for swallowing (then 

destroyed by stomach acid). 
●​ Acid mantle (e.g., in vagina). 
●​ Lacrimal secretions (tears): contain lysozyme (enzyme that destroys microorganisms). 
●​ Gastric Juice (Stomach): Highly acidic (low pH), kills most swallowed pathogens. 
●​ Second Line of Defense: Internal defenses, activated if pathogens breach the first line. 
●​ Phagocytic Cells: Engulf and destroy foreign substances (e.g., bacteria). 
●​ Natural Killer (NK) Cells: Recognize and kill your own cells that are infected with 

viruses or have become cancerous. 
●​ Inflammatory Response (Inflammation):Localized response to tissue damage or 

infection. 
●​ Cardinal Signs: Redness, Heat, Swelling, Pain. 
●​ Process:Injury/damage to cells (e.g., capillaries). 
●​ Release of chemical signals (e.g., kinins, histamine). 
●​ Vasodilation: Widening of blood vessels, increasing blood flow to the injured area. 

Explains redness and heat (more blood = more heat). 
●​ Increased Capillary Permeability: Capillaries become "leakier," allowing fluid and cells 

to exit bloodstream. Explains swelling (edema from fluid accumulation) and pain 
(pressure on nerve endings). 

●​ Chemotaxis: Chemical signals attract white blood cells (e.g., neutrophils, 
monocytes/macrophages) to the site of injury. 

●​ Diapedesis: White blood cells squeeze through capillary walls to reach the affected 
area. 

●​ Hemostasis: Stoppage of bleeding (clotting) also occurs. 
●​ Purpose: Localize infection, prevent spread, dispose of debris, prepare for repair. 
●​ Antimicrobial Proteins:Complement: Group of plasma proteins that "lyse" (split open) 

invading microorganisms. 
●​ Interferons: Signal molecules released by virus-infected cells to warn other cells. 
●​ Fever (Pyrexia):Elevated body temperature caused by pyrogens. 
●​ Inhibits bacterial growth, speeds up metabolic reactions in the body to aid defense. 
●​ Adaptive (Specific) Defenses:Acquired throughout life based on exposure. 
●​ "Learns" and "adapts" to specific pathogens. 



●​ Third Line of Defense:Lymphocytes: Primary cells responsible for adaptive immunity. 
●​ Origin: All blood cells (including lymphocytes) originate from hemopoietic stem cells in 

red bone marrow as "naive" (immature) lymphocytes. 
●​ T-lymphocytes (T cells): Mature in the Thymus; involved in cell-mediated immunity. 
●​ B-lymphocytes (B cells): Mature directly in the bone marrow (don't go to thymus); 

involved in humoral immunity (produce antibodies). 
●​ Once mature and "immunocompetent" (able to recognize an antigen), they take up 

residence in lymph nodes and other lymphatic tissues. 
●​ Antigens:Foreign substances that trigger an immune response. 
●​ Can be entire cells (e.g., bacteria), parts of cells, or molecular particles (e.g., viruses). 
●​ Antibodies recognize specific antigens. 
●​ Antibodies (Immunoglobulins):Y-shaped proteins produced by plasma cells 

(differentiated B cells). 
●​ Have a "constant region" (same for all antibodies) and a "variable region" (unique, 

determines antigen specificity). 
●​ Millions of different kinds of antibodies, each recognizing a specific antigen due to 

unique variable region shape. 
●​ Randomly produced by the body, but mass-produced upon antigen exposure. 
●​ Mechanisms of Action:Neutralization: Antibodies cover and inactivate pathogens, 

preventing them from interacting with body cells. 
●​ Agglutination: Antibodies clump together foreign cells (e.g., foreign red blood cells in a 

mismatched transfusion). 
●​ Precipitation: Antibodies cause soluble antigens to fall out of solution. 
●​ Complement Activation: Antibodies binding to antigens can activate the complement 

system, leading to cell lysis (formation of Membrane Attack Complex - MAC). 
●​ All these mechanisms enhance phagocytosis by making antigens easier for phagocytes 

to engulf. 
●​ Active vs. Passive Immunity (Humoral Immunity):Active Immunity: Body actively 

produces its own antibodies. 
●​ Naturally Acquired: Result of natural exposure to a pathogen (e.g., getting sick with a 

cold). 
●​ Artificially Acquired: Result of vaccination (exposure to inactivated/modified pathogen, 

triggering antibody production without causing disease). 
●​ Leads to memory cells and long-term immunity. 
●​ Passive Immunity: Body receives pre-formed antibodies from another source; does not 

produce its own. 
●​ Naturally Acquired: Antibodies passed from mother to fetus via placenta or to infant via 

breast milk. 
●​ Artificially Acquired: Injection of antibodies from another person (e.g., antiserum). 
●​ Provides immediate but temporary protection (no memory cells formed). 
●​ Clonal Selection:When a specific B cell recognizes and binds to its unique antigen, it is 

"selected" for proliferation. 
●​ This activated B cell then rapidly divides, forming a "clone" of identical cells. 
●​ These cloned cells differentiate into: 



●​ Plasma Cells: Mass produce and secrete large quantities of antibodies into the 
bloodstream. 

●​ Memory B Cells: Persist in the body for long periods, providing long-term immunity and 
a faster, stronger "secondary response" upon re-exposure to the same antigen. 

Quiz 

Instructions: Answer each question in 2-3 sentences. 

1.​ Explain the primary reason the body needs a lymphatic system, in relation to the 
circulatory system. 

2.​ Describe the unique structural feature of lymphatic capillaries that allows them to collect 
fluid, and how this structure functions. 

3.​ Why are lymph nodes strategically placed along lymphatic vessels, and what is their 
main function? 

4.​ Differentiate between the right lymphatic duct and the thoracic duct in terms of the body 
regions they drain. 

5.​ List and briefly explain two components of the body's first line of defense. 
6.​ How do Natural Killer (NK) cells contribute to the second line of defense, and what types 

of cells do they target? 
7.​ Identify and explain two of the four cardinal signs of inflammation, linking them to 

physiological changes during the inflammatory response. 
8.​ What are interferons, and when are they typically released by cells? 
9.​ Explain the difference between active and passive humoral immunity, providing an 

example of each. 
10.​Describe how a vaccine works to provide immunity, referring to the concepts of antigens 

and antibodies. 

Quiz Answer Key 

1.​ The lymphatic system is crucial for fluid recovery because blood capillaries are leaky, 
allowing fluid to continuously escape into the extracellular space. Without lymphatic 
vessels to collect and return this fluid (lymph) to the bloodstream, it would accumulate, 
causing dangerous swelling (edema) and a rapid loss of blood volume, which would be 
fatal. 

2.​ Lymphatic capillaries have walls made of overlapping epithelial cells that act as one-way 
flap valves. This structure allows extracellular fluid to easily push its way into the 
lymphatic capillary when pressure builds up, but the overlapping flaps prevent the fluid 
from leaking back out, ensuring a one-way flow of lymph. 

3.​ Lymph nodes are strategically placed along lymphatic vessels to ensure that lymph, as it 
travels back to the bloodstream, must flow through them. Their main function is to filter 



the lymph, surveilling it for invading microorganisms and other harmful substances, 
which are then destroyed by specialized immune cells within the nodes. 

4.​ The right lymphatic duct drains lymph from only the upper right quarter of the body, 
including the right arm, and the right side of the head and thorax. In contrast, the 
thoracic duct, which is the largest lymphatic vessel, drains lymph from the remaining 
three-quarters of the body, including the entire lower body, left arm, and left side of the 
head and thorax. 

5.​ Two components of the first line of defense are the skin and mucous membranes. The 
skin acts as a robust mechanical barrier due to its epidermis and produces acidic 
secretions (acid mantle) and bactericidal sebum to inhibit microbial growth. Mucous 
membranes line body openings, producing sticky mucus to trap pathogens and debris, 
and often have cilia (like in the trachea) to sweep away trapped particles. 

6.​ Natural Killer (NK) cells are part of the second line of defense and are specialized white 
blood cells that recognize and kill abnormal cells that belong to the body itself. They 
specifically target your own cells that have either been infected by viruses or have 
undergone cancerous transformation, preventing these problematic cells from 
reproducing and spreading. 

7.​ Two cardinal signs of inflammation are redness and heat. Redness occurs because 
vasodilation, the widening of blood vessels, increases blood flow to the injured area, 
making the skin appear redder. Heat is also explained by this increased blood flow, as 
blood carries heat from the body's core to the inflamed area, raising the local 
temperature. 

8.​ Interferons are signal molecules that are released by your own cells specifically when 
those cells have been infected by a virus. They act as an alarm, sending a signal to 
neighboring cells and the rest of the body to alert the immune system to the viral 
invasion, prompting various defensive measures to combat the infection. 

9.​ Active humoral immunity involves the body actively producing its own antibodies, such 
as when you naturally get sick with a cold virus. Passive humoral immunity, conversely, 
involves receiving pre-formed antibodies from another source, like a fetus receiving 
antibodies from its mother via the placenta, meaning the recipient's body doesn't 
produce them. 

10.​A vaccine works by introducing an antigen into the body that has been inactivated or 
modified so it cannot cause disease. This antigen is then recognized by specific B cells, 
which are stimulated to clone and produce plasma cells that secrete antibodies, and 
memory B cells that persist. This pre-exposure "primes" the immune system, allowing for 
a rapid and strong secondary antibody response if the actual pathogen is encountered 
later, preventing symptoms of the disease. 

Essay Format Questions 

1.​ Compare and contrast the structure and function of lymphatic capillaries with blood 
capillaries, detailing how their differences are essential for their respective roles in fluid 
dynamics and body defense. 



2.​ Discuss the multiple ways in which the skin and mucous membranes act as a 
comprehensive first line of defense. Include specific examples of mechanical, chemical, 
and biological barriers they provide. 

3.​ Describe the complete inflammatory response, from the initial injury to the resolution. 
Explain how each of the four cardinal signs of inflammation contributes to the body's 
protective and healing processes. 

4.​ Explain the process of adaptive (specific) immunity through the roles of B-lymphocytes, 
antigens, and antibodies. Detail how the body produces millions of different types of 
antibodies and how active and passive immunity are acquired. 

5.​ Trace the journey of a pathogen from its entry into the body through the mouth or nose, 
describing how it might be encountered and potentially eliminated by various 
components of the lymphatic system and innate defenses before the adaptive immune 
response is fully activated. 

Glossary of Key Terms 

●​ Adaptive Immunity: Specific defense mechanisms acquired throughout life; they "learn" 
and "adapt" to specific pathogens. Also known as specific immunity or the third line of 
defense. 

●​ Afferent Lymphatic Vessels: Vessels that carry lymph into a lymph node. 
●​ Agglutination: The clumping together of foreign cells (e.g., bacteria, mismatched red 

blood cells) by antibodies. 
●​ Antigen: Any foreign substance (e.g., bacterium, virus, toxin, part of a cell) that 

stimulates an immune response, particularly the production of antibodies. 
●​ Antigen Presenting Cells (APCs): Specialized immune cells (e.g., macrophages) that 

engulf foreign material, break it down, and then display fragments (antigens) on their 
surface to activate other immune cells (like T cells). 

●​ Antimicrobial Proteins: Proteins (e.g., complement, interferons) that inhibit microbial 
growth or directly destroy microorganisms as part of the innate immune response. 

●​ Antipyretics: Medicines (e.g., aspirin) that reduce fever. 
●​ Appendix: A small, worm-shaped projection attached to the cecum of the large 

intestine, containing lymphatic tissue. 
●​ Axillary Nodes: Lymph nodes located in the armpit region (axilla). 
●​ B-lymphocytes (B cells): A type of lymphocyte that matures in the bone marrow and, 

upon activation, differentiates into plasma cells that produce antibodies, central to 
humoral immunity. 

●​ Blind-ended vessels: Term describing lymphatic capillaries, which begin as 
closed-ended tubes in tissues rather than forming a continuous loop. 

●​ Capsule: A fibrous connective tissue layer that encloses and maintains the integrity of a 
lymph node. 

●​ Chemotaxis: The movement of cells (e.g., white blood cells) toward a specific chemical 
stimulus, often signaling injury or infection. 



●​ Cilia: Hair-like projections on the surface of some cells (e.g., lining the trachea) that 
move in a wave-like motion to sweep substances (like mucus-trapped debris) away. 

●​ Clavicle: The collarbone. Subclavian refers to structures below it. 
●​ Clone: A group of genetically identical cells produced from a single parent cell, 

especially in the context of immune cell proliferation. 
●​ Complement System: A group of plasma proteins that can be activated by antibodies or 

directly by pathogens, leading to cell lysis, enhanced inflammation, and phagocytosis. 
●​ Cortex: The outer or superficial part of an organ, such as a lymph node. 
●​ Diapedesis: The process by which white blood cells squeeze through the intact walls of 

capillaries to exit the bloodstream and reach a site of injury or infection. 
●​ Ducts: Large lymphatic vessels formed by the convergence of smaller vessels, which 

eventually return lymph to the bloodstream. 
●​ Edema: Swelling caused by an abnormal accumulation of fluid in the interstitial 

(extracellular) spaces. 
●​ Efferent Lymphatic Vessels: Vessels that carry lymph out of a lymph node (fewer and 

larger in diameter than afferent vessels). 
●​ Extracellular Fluid: Fluid found outside of cells, surrounding them in tissues; lymph is 

formed from this fluid. 
●​ Fagocytic Cells (Phagocytes): Cells (e.g., macrophages, neutrophils) that engulf and 

digest foreign particles, cellular debris, and pathogens through phagocytosis. 
●​ Fagocytosis (Phagocytosis): The process by which cells engulf large particles or other 

cells; literally "cell eating." 
●​ Fever (Pyrexia): An elevated body temperature, often a systemic response to infection, 

that can inhibit pathogen growth and speed up immune reactions. 
●​ Follicles: Small, spherical clusters of lymphatic cells within the cortex of lymph nodes, 

serving as centers for immune activity. 
●​ Gastric Juice: Highly acidic fluid secreted by the stomach, important for digestion and 

for destroying swallowed pathogens. 
●​ Hemopoetic Stem Cells: Stem cells in red bone marrow that give rise to all types of 

blood cells, including red blood cells, white blood cells, and megakaryocytes (which 
produce platelets). 

●​ Hemostasis: The process of stopping bleeding. 
●​ Hilum: An indentation or depression on the surface of an organ (like a lymph node or 

kidney) where vessels and nerves enter and exit. 
●​ Histamine: A chemical signal released during inflammation that causes vasodilation and 

increased capillary permeability. 
●​ Humoral Immunity: Immunity mediated by antibodies circulating in body fluids 

(humors), primarily involving B cells and their plasma cell derivatives. 
●​ Immunocompetent: The state of a lymphocyte that has matured to the point where it 

can recognize and respond to a specific antigen. 
●​ Inflammatory Response (Inflammation): A localized tissue response to injury or 

infection, characterized by redness, heat, swelling, and pain, designed to isolate and 
eliminate pathogens and initiate repair. 

●​ Inguinal Nodes: Lymph nodes located in the groin region. 



●​ Innate Immunity: Non-specific defense mechanisms present at birth; they respond the 
same way to all pathogens regardless of type. Also known as non-specific immunity. 

●​ Interferons: Signaling proteins released by virus-infected cells that alert neighboring 
cells and trigger antiviral defenses. 

●​ Keratin: A tough, fibrous protein found in the epidermis of the skin, providing a 
protective barrier. 

●​ Kinins: Chemical signals released during inflammation, contributing to vasodilation and 
pain. 

●​ Lacrimal Secretions (Tears): Fluid produced by lacrimal glands, lubricating the eyes 
and containing antimicrobial enzymes like lysozyme. 

●​ Leukocytes: White blood cells, a diverse group of cells involved in immunity. 
●​ Ligand: A molecule that binds specifically to another molecule, usually a larger one. (In 

this context, antigen to antibody.) 
●​ Lymph: The fluid that circulates through lymphatic vessels, formed from leaked plasma 

that has entered the extracellular space. 
●​ Lymph Nodes: Small, bean-shaped organs located along lymphatic vessels that filter 

lymph and house immune cells. 
●​ Lymphatic Capillaries: The smallest lymphatic vessels, which collect lymph from 

tissues. 
●​ Lymphatic Ducts: The largest lymphatic vessels (right lymphatic duct and thoracic duct) 

that return lymph to the bloodstream. 
●​ Lymphatic System: An organ system consisting of lymphatic vessels, lymph nodes, 

and other lymphatic organs; functions include fluid recovery and immunity. 
●​ Lymphocytes: A type of white blood cell critical to adaptive immunity (T cells and B 

cells). 
●​ Lysosome: An organelle within cells containing hydrolytic enzymes that break down 

waste materials and cellular debris. 
●​ Lysozyme: An enzyme found in tears, saliva, and mucus that destroys bacterial cell 

walls. 
●​ Macrophages: Large phagocytic white blood cells that engulf pathogens, cellular debris, 

and foreign substances; also function as antigen-presenting cells. 
●​ Mediastinum: The central compartment of the thoracic cavity, located between the two 

lungs, containing the heart, major blood vessels, esophagus, trachea, and thymus. 
●​ Medulla: The inner or deeper part of an organ, such as a lymph node. 
●​ Membrane Attack Complex (MAC): A structure formed by complement proteins that 

inserts into the cell membrane of an invading cell, creating a pore that leads to cell lysis. 
●​ Memory B Cells: Long-lived B cells produced during the primary immune response that 

rapidly respond to subsequent exposures to the same antigen, providing long-term 
immunity. 

●​ Mucus: A sticky, thick fluid secreted by mucous membranes, which traps particles and 
microorganisms. 

●​ Mucous Membranes: Epithelial linings that produce mucus and line body cavities that 
open to the exterior (e.g., digestive, respiratory, urogenital tracts). 



●​ Naive Lymphocyte: An immature lymphocyte that has not yet been exposed to its 
specific antigen. 

●​ Natural Killer (NK) Cells: A type of lymphocyte (part of innate immunity) that recognizes 
and kills virus-infected cells and cancerous cells of the body. 

●​ Neutralization: The process by which antibodies bind to and cover pathogens or toxins, 
making them unable to interact with host cells or cause harm. 

●​ Non-specific Defenses: See Innate Immunity. 
●​ Peyer's Patches: Clusters of lymphatic tissue found in the small intestine, providing 

immune surveillance against ingested pathogens. 
●​ Pharyngeal Region: The area of the throat (pharynx). 
●​ Plasma Cells: Differentiated B cells that are specialized for mass production and 

secretion of antibodies. 
●​ Precipitation: The process by which antibodies cause soluble antigens to come out of 

solution and settle as insoluble complexes, making them easier for phagocytes to engulf. 
●​ Primary Response: The immune response that occurs upon the first exposure to a 

specific antigen, characterized by a slower and less intense antibody production. 
●​ Pyrogens: Substances (e.g., bacterial toxins, certain immune chemicals) that induce 

fever. 
●​ Red Bone Marrow: Specialized connective tissue found in the hollow interior of bones, 

where all formed elements of blood (including lymphocytes) are produced. 
●​ Right Lymphatic Duct: One of the two major lymphatic ducts, draining the upper right 

quadrant of the body into the right subclavian vein. 
●​ Sebum: An oily substance secreted by sebaceous glands in the skin, containing 

bactericidal chemicals. 
●​ Secondary Response: The rapid and strong immune response that occurs upon 

subsequent exposures to an antigen, due to the presence of memory cells. 
●​ Skin: The body's largest organ, forming a primary physical and chemical barrier against 

pathogens. 
●​ Spleen: A large lymphatic organ located in the upper left abdomen that filters blood, 

removes old red blood cells, and plays a role in immune surveillance. 
●​ Subclavian Vein: Major veins located beneath the clavicle (collarbone) where lymphatic 

ducts return lymph to the circulatory system. 
●​ T-lymphocytes (T cells): A type of lymphocyte that matures in the Thymus; involved in 

cell-mediated immunity, directly attacking infected or cancerous cells. 
●​ Thoracic Duct: The largest lymphatic duct, draining approximately three-quarters of the 

body's lymph into the left subclavian vein. 
●​ Thymus: A lymphatic organ located in the mediastinum, where T-lymphocytes mature. 
●​ Tonsils: Clusters of lymphatic tissue located in the pharyngeal region (throat) that 

protect against pathogens entering through the mouth and nose. 
●​ Vaccine: A biological preparation that provides active acquired immunity to a particular 

infectious disease by introducing inactivated or attenuated (weakened) pathogens or 
their components (antigens) to stimulate an immune response without causing illness. 

●​ Vasodilation: The widening of blood vessels, which increases blood flow to a region, a 
key component of the inflammatory response. 



●​ Vestigial Organ: An organ that has lost its original function through evolution and is 
typically reduced in size or form (e.g., appendix). 

●​ White Blood Cells (Leukocytes): Blood cells involved in immunity and defense against 
pathogens. 
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