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Functions  
· Distribution
· Responsible for delivering oxygen and nutrients obtained by GI tract
· Metabolic waste- CO2
· Has to be transported back to lungs 
· Urea- produced during metabolism 
· Rid of them at kidneys
· Regulatory
· Diameters of blood vessels allows to control where heat goes to our body 
· Conserve vs dissipate heat 
· Central part of our body – heat will be regulated 
· pH will have to be between 7.35-7.45
· acidosis vs alkalosis 
· plasma proteins and bicarbonate reserve soak up extra hydrogen ions 
· adequate fluid volume 
· blood pressure gives us measure of fluid volume 
· blood osmolarity- amount of solutes vs solvent 
· Protection 
· Platelets 
· Protection against blood clots

Blood Plasma 
· Buffy coat- white blood cells 
· Red blood cells are more dense
· Water + salt+ proteins + whatever you’ve eaten
· Albumin -prodces in liver
· Gamma glubolins
· Soak up extra hydrogen ions- acts as a buffer
· Major osmotic protein – holds water with it
· To distribute fluid to tissue 
· Most common type of protein 
· Major osmotic ion is sodium
· In interstitial fluid
Formed Elements
· Erythrocytes 
· Defined life span b/c no nucleus 
· 120 days 
· Biconcave disc - central depression (where nucleus once was)
· Primary function 
· Skinny cell helps to travel far 
· good sa to V ratio to transport ocygen 
· spectrin – allows red bloods to maintain shape 
· aging of red blood cells – spectrin breaks down 
· unable to get through capillaries and gets stuck
· helps to get to squeeze and get through tiny capillaries
· Specialized characteristics 
· Biconcave shape
· Don’t use oxygen ; they do everything anaerobically 
· Don’t need to memorise numbers
· More red blood cells- gives blood cells its viscosity
· Rate of blood flow – down ; RBs count count – up 
· Hemoglobin 
· Heme portion – has iron to bind reversibly with oxygen 
· Erythropiesis 
· Committed cell – proerytrhoblast - 
· Final product 
· Process 
· Takes 15 days to produce new red blood cells
· Phase 1 
· Makes ribosomes so that it makes hemoglobin until it fills tislef up with hemoglobin 
· Signals to shut down the nucleus and be pushed out of the cell – reticulocyte 
· Difference – reticulocyte – still has ribosomes ; but they are both anucleate 
· Reticulocyte count tells you that they recently lost red blood cells 
· Stem cells 
· Regulation 
· Anemia : too few
· Polycytomia : too many 
· If O2 delivery is within range- it means procudtion of rbc is low 
· Erythropoietin – releases this when O2 delivery is too low 
· Major site of production – kidneys (after goes to liver)
· Stimulate more stem cells to produce more red blood cells 
· Kidneys are able to monitor the level of oxygen transport.
· The effect of testoerne on renal EPO production is that it has a boosting effect on hemostcaroin – produced by kidneys
· Healthy diet is essential for maintaining a good production of RBC.
· Transport protein – transferrin 
· Storage form – ferritin and hemosiderein
· Spleen -RBC graveyard 	
· Gets stuck there and recycled by macrophages 
· Heme structure cant be recycled 
· Heme gets degraded to bilirubin 
· Stays in GI tract and gets converted to ….
· Anemia 
· Not being able to deliver oxygen to tissue 
· Sickle cell anemia (in textbook)
· Single error in amino acid sequence 
· Malaria 
· Genetic condition 
· One copy of defective gene 
· Sickle cell
· Sickle cell carrier – won’t get malaria 
· Polycythemia 
· Increased risk of getting blood clots
· Vera: true 
· Cancer within the bone marrow leading to RBC increased production 
· Secondary: 
· High altitude where oxygen is limiting 
· As a result to having emphysema 
· Artificial: creating polycythemia ; blood doping
· Leukocytes 
· Platelets 
· Committed Cell – megakaryoblast 
· Stem cells enlarges with vesicels that have vlotting factors 
· Extend to cpaillaries with bone marrow 
· Hemocytoblast 
· Mature cell – megakaryocyte 
· Only last 10 days 
· Thrombopoietin 
· Comes from liver 
· Need to activate quickly; positive feedback 
· Hemostasis- formation of blood clot 
· A. Vascular spasms 
· Slow down rate of blood flow in area of damage in order for it to be easier for blood clot to form 
· Easier for platelets to stick to site of injury
· Narrow blood vessels- follow alternate pathways
· B. Platelet Plug 
· Block up vessel 
· PGI2 – type of prostacyclin 
· Stops from platelets from sticking together 
· Collagen – found in basement membrane 
· If platelets stick to collagen, their granules will be released and activate the blood clotting 
· Degranulation – releasing materials in the vesicle 
· Degradation : 
· ADP makes surface of platelets sticky and stimulate release of granules
· Serotonin and thromboxane A2
· C. Coagulation 
· Cascade of reaction leading to formation of fibrin threads to attach blood clot 
· Intrinsic and Extrinsic pathways 
· Blood becomes gel like 
· 2 pathways 
· Intrinsic: 
· Activated by hypertension; endothelium cells have peeled off and platelets are exposed to collagen 
· Slower; can be easily sotpped and undone if it is not needed 
· More steps 
· Called that because it relies on materials inside the blood vessel 
· Prothrombin Activator 
· Extrinsic:
· Faster 
· Activated by an injury going through the blood vessel 
· Serious trauma 
· Tissue underneath releases tissue factor 
· Called that because it relies on tissue factor 
· Prothrombin activator 
· What is happening after prothrombin activator
· Clot Retraction and Repair 
· Serum vs plasma 
· Serum is plasma minus the clotting factors 
· PDGF
· Platelet derived growth factor 
· Repairs tissue 
· Stimulate mitotic activity for endothelium cells (new inner layer for blood vessel wall) 
· Fibrinolysis 
· Dissolves blood clot when no longer needed
· tPA 
Factors limiting Clot Growth Formation 
· thrombin gets absorbed onto fibrin threads
· antithrombin three is a protein that keeps thrombin from activating clot formation in another are of the blood vessel.

Thromboembroytic conditions: 
· Thrombus is a clot that develops and hangs out in an unbroken blood vessel.
· tPa dissolves clots with the help of plasmin 
· Promtoe – 
· Hypertension 
· Positive feedback 
· Aspirin – 
· Blood thinner 
· It interferes with the formation of thrombocin II
Blood Disorders 
· Thrombocytopenia: 
· Lower than normal number of blood platelets.

Human blood 
· Type O blood has no anitgens on the surface of ther ed blood cells to stimulate antibodies.
· Type O is the most common as well as Type A; least common is type AB.
·  …appear within 2 years……. Peak @ 8-10 yrs.
Rh blood groups 
· Most people are Rh positive which means they have rh factor on the surface of their blood cells 
	
