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CONCEPT: BLOOD 

Blood and its Composition: 

● Blood is the fluid—contained in blood vessels—that carries important nutrients and waste products around the body. 

● Blood has two general components: the plasma and the cellular elements (aka formed elements). 

● Plasma=Aqueous part of blood. 

 □ H2O, electrolytes (Na+, K+, Cl-, etc.) 

 □ Organic molecules—Glucose, proteins/amino acids, hormones. 

 □ Gases—O2 and CO2. 

● Cellular Elements= Cellular parts of blood. 

 □ Red Blood Cells (RBC, aka erythrocytes)- Carry O2 from lungs to body cells. 

  -Have hemoglobin—an iron-based, O2-binding protein. 

 □ White Blood Cells (WBC, aka leukocytes)- Part of immune system; help fight infections. 

 □ Platelets- Small cell “fragments,” important in blood clotting (more later). 

● Hematocrit (Hct)=% of blood made of cellular elements (mostly RBCs). 

 □ Hct=Volume of Cells/Total Volume. 

 □ Usually ≅50% (tends to be higher in men and lower in women). 

EXAMPLE: Centrifugation (spinning really fast) separates out the components of blood. 
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Making the Components of Blood: 

● Hematopoeisis= process of making all three blood cells. 

□ Happens in the bone marrow—the cells at the center of bones. 

● Erythropoietin (“EPO”) stimulates RBC production in the bone marrow. 

 □ Secreted by the kidneys in response to continuous ↓O2 in the blood. 

● Leukocyte production is regulated by two classes of molecules: colony-stimulating factors and interleukins. 

 □ Pathways and progenitor cells that make specific leukocytes are very complex. 

● Thrombopoietin stimulates the production of platelets. 

 □ Megakaryocytes are the huge parent cells that give rise to platelets. 

EXAMPLE: Synthetic erythropoietin is used by athletes to make their bone marrow produce extra RBCs, artificially boosting 
their hematocrits and increasing their blood’s ability to deliver O2 to their working muscles. This is a fancy means of “blood 
doping;” the less fancy way is to store your blood and inject it before an event. 
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PRACTICE 1: It’s a beautiful, warm, sunny, and very humid day in Miami. To take advantage of this exquisite weather, a 
24-year-old female goes for a 10K (6.2 mile) run. As a result, she sweats—a lot! Sweat volume is lost from the blood 
plasma. Which of the following describes the effect of this profuse sweating on the runner’s hematocrit? 

a) Increased hematocrit. 
b) Decreased hematocrit. 
c) No change in hematocrit. 

 

PRACTICE 2: A 35-year-old male has been having a flare of his Crohn Disease for the last two weeks. As a result, he has 
been bleeding into his digestive tract—there has been a steady, moderate amount of blood in each of his bowel 
movements. He drinks plenty of water. Which of the following describes the effect of this steady gastrointestinal bleeding on 
his hematocrit? 

a) Increased hematocrit. 
b) Decreased hematocrit. 
c) No change in hematocrit. 
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CONCEPT: HEMOSTASIS—THE CLOTTING CASCADE 

Blood Clots and the Clotting Cascade: 

● Hemostasis- Stopping bleeding after damage to a blood vessel wall. 

□ Blood Clots plug holes/other damage in blood vessel walls to prevent “leaks.” 

 □ Regulation of clotting is vital: excessive clotting→loss of blood flow→tissue/organ/organism death. 

● Platelet Plug is when platelets rapidly block a hole in a blood vessel wall. 

 □ Platelet Adhesion- Damaged cells have exposed collagen, to which platelets bind. 

-Platelets bind to collagen, and to each other→generation of plug in hole. 

 □ Adhered platelets recruit and activate even more platelets.  

EXAMPLE: Platelets attracted to the site of injury form a platelet plug. 
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Coagulation and the Clotting Cascade: 

● Coagulation or Clotting is the formation of a gel-like substance from liquid blood, reinforcing the platelet plug. 

 □ Initiated/controlled by the Clotting Cascade, a complicated series of protein activations. 

-Intrinsic Pathway and Extrinsic Pathway are two separate beginnings. 

-Converge on Common Pathway. 

● The two pathways are activated by different aspects of damage: 

□ Intrinsic Pathway is activated by exposed collagen from damaged tissues. 

 □ Extrinsic Pathway is activated by tissue factor or tissue thromboplastin or Factor III. 

 □ Activated Factor X (Xa) is the end result of both pathways. 

● Common Pathway ultimately generates fibrin—mesh-like fibers that become a strong part of the clot. 

 □ Factor X generates thrombin, which generates the actual fibrin. 

EXAMPLE: A (very!) detailed depiction of the clotting cascade. 
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