Chapter 20: Lymphatic System

I. Lymphatic vessels-one way system, toward the heart
  A. Distribution and Structure-once interstitial fluid reaches the lymph vessels it is lymph

      1. Blind end capillaries with minivalves Fig. 20.1 Widespread, but absent in bone, teeth, bone marrow and the central nervous system.
      2. Unique structural modifications-endothelial cells form flaps-minivalves

          Collagen fibers anchor cells to surrounding tissue, so that increases in tissue fluid open the miniflaps.

      3. Proteins (too large to enter capillaries), cell debris and pathogens can enter lymphatic vessels

      4. Lacteals (in small intestine-villi) absorb fats from digestion 

      5. Lymphatic collecting vessels have the same three layers as veins, but have thinner walls with more valves and branches than veins. 

      6. Lymphatic trunks are where major vessels join, and are named for the body region (subclavian, jugular, intestinal etc).
      7. Two large ducts, the right and thoracic, (from the cisterna chili) empty into circulatory system. Fig. 20.2

  B. Lymphatic Transport-same mechanisms that aid venous return-but slower. Anything that prevents normal lymph return would result in edema.
II. Lymphoid Cells/Tissues

   A. Cells-phagocytes (macrophages and neutrophils) and lymphocytes. (B and T). Dendrite cells-capture antigens and bring to lymph nodes. Reticular cells-produce fiber (stroma) that form a network that supports the other cell types in the lymphoid tissue and organs.
   B. Tissues.-where lymphocytes reside and multiply, and can come in contact with foreign antigens. 
     1. Diffuse lymphatic tissue is found in most organs.

     2. Lymphoid follicles lack a capsule, but have spherical bodies of tightly packed reticular elements and cells, containing germinal centers (rapid growth of B cells if activated.)
III. Lymph Nodes Fig. 20.4-filter lymph and activate immune system
   A. Structure-Capsule with connective tissue strands (trabeculae) that divide structure into compartments.
    1. Cortex-dense follicles (B cells0 Dedritic cells encapsulate the follicles and abut the deeper part of the cortex, (T cells)

    2. Medullary cords-contain B and T cells plus plasma cells. Lymph sinuses with macrophages.
   B. Circulation-afferent vessels bring lymph to the node, efferent vessels leave the node
IV. Other Lymphatic Organs-all have reticular connective tissue.
   A. Spleen-lymphocyte proliferation and immune surveillance and response. Cleans blood
     1. Stores breakdown products from RBC

     2. Stores platelets

     3. RBC production in fetus

     4. White pulp-lymphocytes and reticular fibers. Red pulp, venous sinuses and splenic cords (reticular fibers and macrophages.
   B. Thymus-important in early years for maturation of T-lymphocytes. Lacks follicles (no B cells). Hasssall’s corpuscles-thought to be sites for T reg (regulatory) cells. Have a thymus-blood barrier-probably to protect immature lymphocytes from being exposed to antigens before they become immunocompetent.
   C. Tonsils-pharyngeal, palatine and lingual.-protect against inhaled or ingested pathogens. 
   D. Aggregates-large clusters, small intestine, appendix-pathogens from digestive system. Mucosa-associated lymphatic tissue MALT
V. Developmental Aspects-5th week of embryonic development-budding lymph sacs from the developing veins. Develop from mesodermal cells, except the thymus which arises from endodermal tissues. The system is poorly developed at birth except for spleen and tonsils. After birth, rapid infusion of lymphocytes occurs.  
