BLOOD
Introduction:  Blood is a type of fluid connective tissue whose cells are suspended in   

   (liquid matrix) intercellular material.  

Functions
1.  ________________________dissolved gases, nutrients, wastes, and hormones



2.  _______________________ of homeostasis and maintenance of ______, body
___________, fluid balance and electrolyte levels

3. __________________ against _______________________________
Blood General Information


1.  slightly heavier/ _______ more viscous than water
2.  pH = __________________________
3.  temperature ≈______________  (100.4o F)

4.  physical property: ___________________________ allows absorption of heat energy while 

resisting significant temperature change  
5.  ________________ varies w/


a.  body size


b.  changes in fluid and electrolyte concentrations


c.  amount of adipose tissue


d.  average adult ♀  4-5 L     ♂  5-6 L   8% of total body weight


1)  ___________: by volume: { hematocrit (Hct.):volume percentage of RBC w/i sample }


2)  ___________: fluid portion of circulating blood; mixture of water, amino acids, 

proteins, carbohydrates, lipids, vitamins, hormones, electrolytes, cellular waste
6.  a _______ of blood = 0.5 L or ___________   (10% of total blood volume);  per kilogram 

____________________________________ with the amount of excess body fat; _________ 

people have _____________________ per kg of body weight than obese people

7.  Collection
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a.  ______________________  


1)  usually ________________________  

2)  ________________ vein                                         


3)  walls __________


4)  ___________ blood pressure


b.  ______________________


1)  fingertip, ear lobe, great toe or heel of foot (infants


2)  ___________________ for staining and microscopic viewing

c.  Arterial Puncture  aka: “arterial _________”


1)  ___________ artery @ wrist or _______________ artery @ elbow


2)  evaluating efficiency of gas exchange at lungs 
Blood Plasma

1.  Composition


a.  General



1)  55% total volume is ________________________________________________


2)  ______________:  liquid containing suspended substances that don’t settle 



3)  91% is water, the solvent;  9% organic/inorganic bio-chemicals


b.  Plasma Proteins  (average 100mL contains 7g proteins)


1)  ___________________



a)  Synthesized in the liver




b)  Promote water retention which maintains normal blood volume & 

pressure (osmotic pressure)




c)  50-60% by weight and the smallest of the proteins



2)  ___________________   
a)  Synthesized in the liver
b)  36% by weight

c)  Alpha (α)  and  Beta  (β)





(1)  transport lipids and fat-soluble vitamins 





(2)  _____ (low ( density lipoproteins): transports cholesterol from 

                                                     synthesis in liver to various body cells

(3)  _____ (high ( density lipoproteins): removes cholesterol and   triglycerides from arteries preventing deposition  




d)  Gamma  (γ)

(1)  __________________:  antibodies that help prevent diseases such  as measles, tetanus, and poliomyelitis 





(2)  combines with foreign body and inactivates it



3)  ______________________
a)  synthesized in the liver 

b)  4% by weight and the largest of proteins 
c)  __________________in blood clotting


c.  ________________________________


1)  Definition:  inorganic molecules separate into ions when dissolved in H2O


2)  absorbed from intestine or released as by-products of cellular metabolism




a)  cations (+)  :  Na+ ,  K+,  Ca++, Mg++ 




b)  anions  (-)  :    Cl-,  HPO4--,  I-,  HCO3-,  SO4- -  




c)  effect on osmotic pressure and fluid movement determining total 

volume of extracellular fluid


d.  _______________________________


1)  glucose:  found in low concentrations



2)  amino acids: used rapidly and appear in low concentrations



3)  lipids in form of phospholipids, triglycerides, fatty acids, and cholesterol are 

                                        components of nerve cells and steroid hormones, and some as fuel



4)  vitamins:  promote enzyme activity


e.  ________________________________


1)  lactic acid  (product of anerobic respiration)



2)  bilirubin (product of RBC breakdown)



3)  nitrogenous wastes (products of protein and nucleic acid catabolism)


f.  ____________________:  O2 and CO2 most important;  also N2   
Blood Cell Formation


a.  _______________________  (hemopoiesis)



1)  Definition:  ________________________________________________________


2)  Embryo/Fetus:  
· embryos lack blood until week 5

· blood cells are produced in tissues like yolk sac, liver, thymus, spleen, lymph 

nodes and red marrow  (young children have nearly all red marrow)
3) After birth:  blood cells are produced in red bone marrow and some 

 
lymphoid tissue helping w/ lymphocytes (in adults red marrow is in ribs, 

sternum, vertebrae, pelvis, proximal femur and humerus;  yellow 

replaces red in other places)

b. Stem cells: (pluripotent) (___________________________)  [Figure11.5  pg.  389]
1) Types

a)  proerythroblasts 
( ___________________________________________ 

b)  myeloblasts 

( ___________________________________________
c)  lymphoblasts
( ____________________________
d)  monoblasts

( ____________________________
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e)  megakaryoblasts
( ____________________________


2)  Regulation by growth factors 
3. RED BLOOD CELLS    (_________)  (______________________)    
a.  Structure

1)  _____________, elastic, biconcave disks (thin near center)

2)  __________________: extrusion of nucleus; increasing surface area for gas diffusion


3)  unable to synthesize proteins or reproduce

4)  immature RBC = _________________:produces enzymes to help carry out functions

5)  number 700X more than WBC
6) total surface area= larger than a football field  (structure / function relationship!!)

b. Function:  _______________________
c.  Main component:  ________________________  (Hb)

1)  Definition:  protein pigment of RBC that ______________________________________ 

2)  each RBC carries 200-300 molecules

3)  Composition:

a)  4 polypeptide chains [AKA: globin]  for transport of CO2 and NO  (bound to)
b)  4 heme groups each containing 1 iron atom for transport of O2
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d.  Production/Control

1)  occurs in _______________________ over period of about four days (200+billion each day!)
2)  average life span:  ♀  105-110 days    ♂  120 days

3)  ___________________________ (EPO): liver/kidney hormone promotes RBC
formation by __________________________ mechanism in response to low O2 


4)  _____________________ also stimulates production 


5)  dietary requirements:  vitamin B12 and folic acid
       d.  Red Blood Cell Count   ( __________________________ )


1)  Definition: number of RBC in a cubic millimeter (mm3)/microLiter(µL) of blood 


2)  Range


a)  ♀  4,200,000 – 5,400,000  cells/mm3 or µL


b)  ♂  4,600,000 – 5,400,000  cells/mm3 or µL

 
3)  Purpose:  _____________________________________________________________
       e. Complete Blood Count  ( _____________________ )   [aka: hemogram]  includes….

1)  mean corpuscular volume  (MCV)  cytoplasmic volume


2)  mean corpuscular hemoglobin (MCH)  mass of hemoglobin molecules


3)  mean corpuscular hemoglobin concentration  (MCHC)  intensity of color 
       f.  Destruction


1)  __________________:  large phagocytic cells ____________ damaged/aging RBC’s 

primarily in liver/spleen    


2)  hemoglobin molecules:  heme (  Fe  and  ______________ (greenish pigment)(  

_______________  (orange pigment)  and globin (  amino acids 
g.  Conditions
1) physiological _______________________________________

a)  increased RBC number ( living or working in high altitudes; chronic smoking

b) symptoms are mild and include flushing, dizziness and impaired senses

c) disappears when the oxygen deprivation cause is treated

2) cyanosis:  O2 deficiency (__________) appears bluish due to high concentration of  deoxyhemoglobin

3) sickle cell disease/anemia
a) caused by DNA base change
b) hemoglobin crystallizes in low O2 environment ( shape affected

c) circulation in small vessels is blocked ( pain/organ damage

d) spleen works overtime to recycle damaged RBC’s   ↑ infection risk  
4) _______________:  too few RBC’s  or too little hemoglobin
hemorrhagic, hemolytic, pernicious, aplastic, iron deficiency.. 
5) _____________________:  accumulation of bilirubin turns skin and eyes yellowish 
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