Lecture 10- Cardiovascular IV

1) Basic Characteristics

a) Arteries: Tunica media (smooth muscle) surrounds the arteries allowing vasoconstriction and vasodilation.  

b) Capillaries: Endothelium (thin, one cell thick) surround the capillaries allowing easy passage of gases (O2, CO2, etc)

c) Veins: Contain flaps, or venus valves that allow blood to pump against gravity.

i) Vericose veins: flaps are destroyed and venus return cannot be performed.

2) Blood Characteristics

a) Blood Pressure

i) 120 mmHg/80 mmHg in major arteries (ie; brachial arteries in arm), however this is not the pressure everywhere because not everywhere can handle this high pressure.  


b) Hematocrit (About 40% of blood in males; about 35-40% of blood in females)

i) Red blood cells (RBCs) are biconcave disks which offers large surface area.  They contain no nucleus (no DNA, cannot replicate on own), nor mitochondria (forcing them to make ATP anaerobically through glycolysis as they bring O2 to other places rather than use it themselves).  RBCs contain hemoglobin (~210 million units in each) which is made up of 4 strands that each contain a heme unit (iron ring).  This heme unit binds one oxygen molecule.

(1) Hematocrit Problems

(a) Less than 35% of blood—Anemia (more common in females)

(b) More than 50% of blood—Possible blood dopeing (increase RBCs in order to become a better athlete through a greater ability to carry O2)

(i) More than 50% is not allowed in Tour de France

(c) About 55% of blood—people living/raised in high altitude areas

(d) More than 60% of blood—blood is thick and starts to clot causing a heart attack

c) Blood Plasma (About 60% of blood in males; about 60-65% of blood in females)

i) 90 % H2O

ii) 7% Plasma Proteins (albumin)

iii) 3% ions 

3) Ernst Sterling’s Discovery

a) While blood moves through the system below (artery(capillaries(vein), H2O can leave through holes in the semi-permeable membrane of the capillaries because of the blood pressure in the region discovered this.

b) In order to counteract this, plasma proteins (PPs) bring H2O back into the capillaries through osmosis (movement of H2O across a semi-permeable membrane) using a pressure of 25 mmHg.

c) Without problems, net pressure evens out.  With problems, edema occurs.


4) Problems—How edema occurs

a) Deficiency of PPs (ie; half the PPs, half the pressure and osmosis decreases)

i) Amount of fluid forced out due to blood pressure is larger than amount of fluid in through osmosis.  This is referred to as kwashiorkor or protein malnutrition.

(1) Forces are not balances and edema occurs.

b) Hypertension: increase in blood pressure on arterial side (ie; from 40 mmHg to 60 mmHg)

i) More H2O leaves because an increase in blood pressure pushes the H2O out.
c) Venus obstruction: increase in blood pressure on venus side (ie; from 10 mmHg to 40 mmHg).
i) An obstruction stops or slows venus return (ie; during pregnancy) by pressing on the vena cava.

d) The semi-permeable membrane in the capillaries becomes permeable and the holes increase allowing PPs to enter the interstitial fluid.  This increases histamine in the area.

i) Allergies produce histamine, which causes edema and can even cause anaphylactic shock (low blood pressure)

e) Note to information mentioned previously:

i) More specifically, osmosis pulls 99% of H2O molecules back into the capillaries and lymphatic ducts (located in the interstitial fluid) assist with the other 1%.  
(1) If these ducts are blocked or removed, edema is caused but at a very slow rate.
(a) Filarisis is an example.  This is a parasite in some mosquitos that destroy lymphatic ducts causing elephantiasis (massive edema formation).
Start of capillaries: 


40 mmHg





Artery: 


120 mmHg





Vein:


5 mmHg





Capillaries:


-O2 out


-CO2 in




















PPs bring H2O 


back into capillaries


(25 mmHg)





Interstitial Fluid located here





Only H2O can fit through hole





Hole: indicating a semi-permeable membrane





   M U S C L E 





Vein:


5 mmHg





End of capillaries: 


10 mmHg





Start of capillaries: 


40 mmHg





Artery: 


120 mmHg





1-2 mmHg





End of capillaries: 


10 mmHg








