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Composition of Blood 





 

Red Marrow:  Hematopoietic 

Yellow Marrow:  Fat, Cartilage,  
Bone Formation  

 



That’s a lot of Blood! 

9 Venti’s and 1 Grande 



Analysis  
• What two components make up whole 

blood? 
• What is the anatomical term for the 

formed elements (cells/cell-origin)? 
• What is the function of the following in 

the blood? 
– Water 
– Plasma Proteins 
– Erythrocytes 
– Platelets 

• What type(s) of Leukocytes have non-
specific immunity? 

• What type(s) of Leukocytes have 
specific immunity? 

 

 

• Approximately how much blood is in the 
average human body? 

• Name two reasons for higher blood 
volume? 

• Where are Erythrocytes and Leukocytes 
made in the body? 
 

 

 



Erythrocytes 



Erythrocytes Development 



Erythrocytes 



Polycythemia vs. Anemia 





Hemorrhagic Anemia 



Determining Hematocrit 



Range of Normal Hematocrit Levels 
• Newborn 55%-68% 
• 1 Month 37%-49% 
• 1 Year 29%-41% 
• Ten Years 36%-40% 
• Adult Males 42%-54% 
• Adult Males High Altitude 45-61% 
• Adult Women 38%-46% 
• Adult Women High Altitude 41%-56% 
• Adult Pregnant Women 31%-41% 
 

 



Factors that Affect Hematocrit 
• Gender 
• Age 
• Pregnancy 
• Hydration 
• Smoking 
• Disease/Illness 
• Altitude 
• Disorder that affect RBC & Hemoglobin 

– Polycythemia & Anemia 

 
 



How to Calculate Hematocrit 

Height of RBC/Total Height of RBC + Plasma 
 



Analysis  
• What is the difference between an 

Erythroblast and Erythrocyte? 
• What is the shape of the Erythrocyte? 
• Where does an Erythrocyte carry oxygen? 
• Where does an Erythrocyte carry carbon 

dioxide? 
• Approximately how long does it take for 

the bone marrow to secrete erythrocytes?  
• Approximately how long does an average 

erythrocyte live in the blood stream? 
– Why do you think an erythrocyte doesn’t live 

any longer than that? 

• What hormone stimulates the production 
of Erythrocyte? 

 
 

 

• In the absence of this element, 
erythrocyte production decreases. 

• What is polycythemia? 
• What is blood doping? 

• What is anemia? Symptoms? 
• What is iron-deficient anemia? 
• Hemolytic anemia? 
• Thalassemia?  
• Hemorrhagic anemia? 
• Sick-Cell Anemia? 

• What is a Hematocrit? 
• How do you calculate a Hematocrit? 
• What can a Hematocrit tell you about 

the health, gender, age and environment 
of a patient. 

 
 



Leukocytes 



Leukocytes--Granulocytes 



Leukocytes--Agranulocytes 



Stem Cell Origin of Formed Elements 

Clotting 

Oxygen 
Non-Specific Immunity 

Specific Immunity 



How does the body know to mount a defense? 



Lymphoma 

Leukemia 



Analysis  
• Can you identify the physical differences 

between: 
– Monocytes 
– Lymphocytes 
– Neutrophils 
– Eosinophils 
– Basophils 

• Can you explain the functional difference 
between: 
– Granulocytes/Agranulocytes 
– Non-Specific Immunity/Specific Immunity 
– Monocytes (M-M-M) 
– Lymphocytes (NK, T & B Cells) 
– Neutrophils 
– Eosinophils 
– Basophils 

• How does the immune system work 
together to detect and manage 
infection? 

 

 

• What type of stem cell gives rise to 
cells/cell types except lymphocytes? 

• Monocytes and Lymphocytes are both 
agranular, however their origin is very 
different—why? 

• What will lymphoma look like under the 
microscope? Why? 

• What will leukemia look like under the 
microscope? Why? 
 



Platelets--Thrombocytes 



Hemostasis 











Clotting is an Issue? 

• Innate 
 
 
 

• Acquired 



Analysis  
• What specialized type of cell produces 

platelets (thromocytes?) 
• Are platelets true cells? 
• What is hemostasis? 
• How does the body know to send 

platelets and fibrogen to an injured 
site? 

• Why are platelets in active/non-active 
forms? 

• What is the difference between an 
activated and inactivated platelet? 

• What is the difference between fibrogen 
and fibrin? 

• Why can’t fibrin just exist in the blood 
stream? 
 
 
 

• What is the difference between an 
embolus and an thrombus? 

• What are the issues with thrombus in 
the veins vs. arteries? 

• What is innate hemophila?  Are there 
different types?   

• Why do people acquire clotting issues?   
• What is the treatment for various types 

of hemophilia? 
 



Blood Types 



Blood Types  
Antigens and Antibodies 



Blood Types and Rh Factor 



Performing Blood Typing Test 

 Add Antibody A       Add Antibody B Add Rh Antibody 

 Add Drop of Blood  Add Drop of Blood  Add Drop of Blood 
 Add blood to each reaction well 

 Add Antibody A    Add Antibody B    Add Rh Antibody 

Agglutination 

Agglutination Agglutination Agglutination 

Agglutination Agglutination 



Blood Type Inheritance 
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Agglutination Hemolysis 

Blood Incompatibility  
Antibody, Antigen Reactions Rh Factor 

Immediate Reaction Delayed Reaction 



Blood Donations 
& Transfusions 
Whole Blood:  Typical Donation.  
Can be used as is or separated for 
erythrocytes, thrombocytes and 
plasma. 
 
Power Red:  Donate 2x the amount 
of erythrocytes, keep your plasma 
and platelets! 
 
Plasma:  Donate your plasma, keep 
your erythrocytes and platelets!  
Amount depends on weight of 
donor. 
 
Platelets:  Donate your platelets, 
get your erthrocyes and plasma 
back. 



Donating Blood 

Temporary reasons for not being able to donate blood: 
•Too young, underweight  
•illness, anemic, currently on antibiotics 
 
•In the last 12 months have you… 
•Received a new tattoo 
•Engaged in male-male intercourse 
•Body Piercing 
•Visited a country which has Malaria? 
 

Conditions in which you can never donate blood: 
•Have HIV/AIDs or other chronic viral condition 
•Diabetes 
•Hemophilia 
•Have ever contracted Ebola 
 

Common Reasons that Prevent Donation 



Analysis  
• How many blood groups/types exist? 
• How many blood types affect blood 

compatibility?  Organ Compatibility? 
• What are the genetic terms to describe 

blood types? 
– Allele 
– Genotypes of A+, A-, B+, B-, AB+, AB-, O+, O- 
– Phenotypes of Blood Types 
– Monohybrid (Blood Type or Rh separately) 
– Dihybrid (Blood and Rh combined) 

• For each blood type, determine the 
specific antibodies and antigens present: 
– A+, A-, B+, B-, AB+, AB-, O+, O- 

• Describe the interaction between all 
possible blood types donated and 
recipients in terms of antibody, antigen 
and agglutination. 

 

 

• What is the difference between 
agglutination, coagulation and 
hemolysis? 

• How does the Rh Factor complicate 
pregnancies for Rh – mothers? 

• What are the 4 types of blood 
donation? 

• What benefits might be found in plasma 
of young adults? 

• What blood type is considered a 
universal donor? 

• What blood type is considered a 
universal acceptor? 

• What are common reasons to delay or 
prevent people from donating blood? 
 


