CTB Review – Quick and dirty version

Blood-brain-barrier

· Allows CNS capillaries to be highly impermeable to many substances

· Capillary endothelium forms the barrier since tight junctions between endothelial cells are tightly sealed and endothelial cells exhibit little pinocytosis

· Endothelium is induced to form tight junctions by astrocytes

· Provides neurons with a relatively constant biochemical and metabolic environment and protects them against endogenous and exogenous toxins.

Junctional complexes

· Adhesion belts (zonula adherens) (5.10, 12)

· Completely circumferential bands around each cell

· Connected to the actin cytoskeleton

· Capable of exerting tension and contraction

· Tight junctions (zonula occludens) (5.10, 11, 12)

· Completely circumferential bands around each cell

· Connected to the actin cytoskeleton

· No intercellular traffic is allowed, not even electric current can pass

· Functions

1. Regulates intercellular transport across epithelium.

2. Defines polarity.  Separates proteins and lipids into two functional domains, defined by the functions of the epithelium.

· Desmosomes (5.10, 12)

· Mechanically stabilize epithelium

· Interact with intermediate filaments

· Hemidesmosomes (5.13)

· Mechanically stabilize epithelium at basement membrane

· Transmembrane proteins integrins interact with both extracellular matrix and the intermediate filament cytoskeleton

· Focal adhesions

· Bind to actin cytoskeleton

· Integrins are the receptors that facilitate connection with extracellular matrix

· Gap junctions (5.14)

· Holes in the PM through which chemical information (Calcium, cAMP, potential) passes

· Not always open

Skeletal muscle (EM including what the zones represent in terms of structure-function relationship 6.8, 9, 10, 11, 12))

· Actin (thin) and myosin (thick) filaments are the contractile proteins

· Nuclei are small and eccentrically placed

· Each thin filament surrounded by 3 thick filaments

· Each thick filament surrounded by 6 thin filaments

· Structure of the sarcomere

· A band – myosin and where actin overlaps with myosin (includes M line)

· I band – actin alone (including Z line)

· Z line – the organization point for actin filaments

· M line – myosin only, within A band (has organizing center similar to Z line for actin)

Blood cells and blood cell development (you will need to recognize cell lineages in the bone marrow), but not the specific names of blood cell stages

· Erythrocytes – biconcave discs 7.5 um, 120 day life span, from erythroid series (3.14)
· Granular Leukocytes – develop from myeloid series (3.15)
· Neutrophils – most abundant circulating leukocytes, multilobular nucleus, phagocytic (3.4, 3.5)
· Eosinophils – 2-4% of leukocytes, bilobed nucleus, phagocytic with preference for parasites (3.6)
· Basophils -- <1%, irregularly lobulated, involved in immediate hypersensitivity reaction (3.7)
· Agranular Leukocytes
· Lymphocytes – 20-50%, large spherical nucleus (may be indented) (3.8)
· Monocytes – largest leukocytes, 2-10%, differentiate into macrophages after entering tissues, nucleus is usually indented (horse-shoe or bilobed) (3.9)
· Platelets – small non-nucleated cells formed from megakaryocytes, life span ~10 days (3.10, 16)
· Megakaryocytes extrude pseudopodia into sinusoidal lumen and platelets are shed or fragmented from these pseudopodia (3.12, 16)

Type II pneumocytes at the EM level (12.14, 15, 16, 17)

Connective tissue cells and a brief function of each cell type

· Mast cells

· Granular, best visualized with toluidine blue

· Defensive function, IgE

· This response is immediate hypersensitivity (allergic rhinitis, asthma, urticaria (hives), and anaphylaxis)

· Macrophages

· Best visualized with trypan blue

· Phagocytic cells and/or antigen presenting cells – requires foreign body to be coated with IgG or a serum complement via opsonization

· Derived from circulating monocytes

· Fibroblasts 

· Synthesize and secrete ECM.

· Abundant RER and Golgi

· Mature fibroblasts are smaller with less RER.

· Fat cells (adipocytes)

· White adipose tissue – signet ring appearance, predominantly clear lipid storage with little cytoplasm.

· Brown adipose tissue 

· Numerous mitochondria

· Functions to use the energy stored in numerous fat droplets to generate heat (free fatty acids are oxidized in mitochondria)

Recognition of EM structures

· Ribosomes (1.1)

· Rough endoplasmic reticulum (1.1, 7, 9, 10)

· Smooth endoplasmic reticulum (1.8)

· Golgi apparatus (1.1, 9, 10)

· Nucleus – nucleolus (1.1, 4, 10)

· Membrane (junctional complexes – covered earlier)

· Glycogen (1.19)

· Peroxisomes (1.15)

· Lysosomes (1.13)

Histological structure of the pancreas, liver, small intestine, and fundus including cell types and their functions

Pancreas

· Pancreatic acinus (15.15)

· Islets of Langerhans (17.19, 21)

· Alpha cells – secrete glucagon

· Beta cells – secrete insulin

· Delta cells – secrete somatostatin

Liver (15.12)

· Hepatocytes (15.7) 

· Kupffer cells (15.8)

· Space of Disse

· Unit Theories (15.1)

· Classic lobule – endocrine function

· Portal lobule – exocrine function

· Liver acinus – spatial relationship to incoming blood

Duodenum (14.17, 18, 19, 20, 21)

· Special feature – Brunner’s glands

· Enterocytes – absorptive cells (14.27)

· Goblet cells – mucous secreting

· Paneth cells – defensive 

Jejunum/Ileum – no Brunner’s Glands

Fundus (14.9, 10)

· Special feature – pit to gland ratio - 1:4 

· Mucous cells

· Parietal cells – acid secreting (14.12)

· Chief cells – pepsin secreting (14.11)

· Enteroendocrine cells – hormones secreting (ex: gastrin)

