The Lymphatic System
· 2 parts: lymphatic vessels and lymphatic tissues/organs
i. Lymphatic Vessels 
· Up to 3L of “leaked” fluid plus plasma proteins returned to circulatory system
ii. Lymphatic Tissues/Organs
· Essential in body defence/resistance to disease
Lymphatic Vessels
· Begins with microscopic blind-ended lymph capillaries (lacteals)
· Everywhere except bones, teeth, bone marrow, CNS
· Lymph capillaries are very permeable
· Flap-like mini-valves
· Filaments anchor the endothelial cells to surrounding structures
What happens when fluid pressure builds up in tissues?  Edema
· Right lymphatic duct drains from: right upper arm, head, thorax
· Thoracic duct drains from: lower limbs, intestinal trunk, left thorax, upper limb/head
Lymph Nodes
· Clustered along lymphatic vessels; larger clusters where lymphatic vessels converge (inguinal, axillary, cervical regions)
i. Filter lymph (macrophages; remove and destroy microorganisms)
ii. Activate immune system
1. Lymphoid Cells
· Fight infectious microorganisms that have penetrated epithelial layer and are starting to proliferate in underlying loose CT
· Lymphocytes: T-cells (manage immune response, some are soldiers) & B-cells (plasma cells – tiny antibody producing factories)
2. Lymphoid Tissue
· Reticular CT: all lymphoid organs except thymus; also in lamina propria of mucous membranes; macrophages (phagocytic cells) reside in network; lymphocytes make temporary stopovers in between patrolling body
· Houses and provides proliferation sites for lymphocytes
· Ideal surveillance vantage point for lymphocytes and macrophages
3. Lymph Nodes
· Discrete, encapsulated collections of diffuse lymphoid tissue and follicles
· ~2.5cm long; divided into compartments by trabeculae
· Cortex: follicles with germinal centres – sites of proliferation 
· Medulla: medullary cords and large lymph sinuses – one way flow of traffic through each lymph node
What is the significance of fewer efferent compared to afferent lymphatic vessels?  Forces the fluid to slow down – greater chance for macrophages and lymphocytes to clean out unneeded waste 
Other Lymphoid Organs
· Like lymph nodes composed of reticular CT
· But only lymph nodes filter lymph; other organs have only efferent lymphatics
1. Spleen
· Largest lymphoid organ; beneath diaphragm
i. Site for lymphocyte proliferation, immune surveillance and response
ii. Blood cleansing
iii. Stores RBC products (iron) for recycling 
iv. Stores blood platelets 
v. RBC production in fetus
· White pulp (immunity); red pulp (RBCs)
· Capsule is thin – possible consequences? Very easily ruptured and results in large amount of bleeding – not essential to life
2. Thymus
· Early years
· Immunocompetence of T-lymphocytes
· Prominent in newborns; increases in size throughout childhood; then starts to atrophy
· Lymphocyte maturation – only lymphoid organ that does not directly fight antigens
· Stroma consists of star-shaped thymocytes that secrete thymosin and thymopoietin 
3. Tonsils
· Ring of lymphatic tissue at entrance to pharynx
· Palatine, Lingual, Pharyngeal (adenoids) and Tubal tonsils
4. Aggregates of Lymphoid Nodules
· Peyer’s Patches: lymph nodule clusters (wall of ileum)
· Appendix: lymph nodules forming offshoot of cecum
· Destroy bacteria; generate memory lymphocytes
· MALT = Peyer’s patches + appendix + tonsils + nodules in walls of bronchi, areas of GI tract and genitourinary system
Lymphatic Flow
· Lymphatic capillaries in inflamed tissues?
· Lymph detours through lymph nodes before entering blood
· Lacteals in intestinal villi – source of fat absorption 
· Lymphatic collecting vessels have same 3 tunics as veins, but are thinner-walled, more valves, more anastomoses
· Lymphatic trunks: paired lumbar, bronchomediastinal, subclavian & jugular trunks; single intestinal trunk
· No pump; same return aids as for veins (muscles, respiratory pressure changes, valves); also rhythmic contractions of smooth muscle in walls of lymphatic trunks and ducts
· System slow: ~3L/day returned to blood; speed increased by local movement
· Blockage/removal of lymphatics during surgery  severe local edema; drainage restored by re-growth from remaining vessels 
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