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BLOOD VESSELS

Arteries = carry blood AWAY from the heart to tissues.

Anastomoses = alternate routes for arterial blood to reach a tissue or organ.

Arterioles = very tiny arteries that deliver blood to capillaries

Vasoconstriction / Vasodilation = decrease/increase of lumen size of arterioles.  Plays a key role in altering arterial blood pressure.

Veins carry blood TO the heart.

Venules = tiny veins that drain blood from capillaries into veins.

_________________________________________________________

artery >>> arteriole >>> capillary >>> venule >>> vein

_________________________________________________________

capillaries = microscopic blood vessels that connect arterioles and venules.  Composed of a single layer of cells (endothelium) and a basement membrane.

Capillary fx = exchange of substances such as O2 and CO2 between blood and tissue cells.

__________________________________________________________

DIFFERENCES BETWEEN ARTERIES AND VEINS:

1. Artery lumen is open (patent).  Vein is flat.

2. Arteries have more muscle and more elastic fibers than veins, so, arteries have thick walls and veins have thinner walls.

3. Veins have valves to prevent backflow of blood.  Arteries don't have valves.

(Note:  weak valves in veins may lead to varicose veins.)

___________________________________________________________

Arteries and Veins have Three Layers or Coats called Tunicas:

1. Tunica externa = outside coat (adventitia).  Made of elastic and collagen fibers.

2. Tunica media = middle coat; usually the thickest layer.  Made of smooth muscle and a layer called the external elastic lamina.

3. Tunica interna = inside coat made of simple squamous epithelium called endothelium and a layer called internal elastic lamina.

_______________________________________________________

BLOOD DISTRIBUTION

(About 5 liters in a 150 pound person.)

64% in veins and venules

13% in arteries and arterioles

7% in capillaries

7% in the heart

9% in pulmonary circulation

________________________________________________________

Edema = swelling caused by excess fluid in tissue.

Edema may be caused by increased pressure in capillaries and veins(blood hydrostatic pressure increases)

OR

increased permeability of vessels.

BLOOD FLOW

Velocity of blood flow is INVERSELY proportional to the cross-sectional area of blood vessels.  

Blood flow is fastest in the arteries and slowest in the capillaries, and velocity increases in the veins as blood returns to the heart.

The volume of blood flow is determined by blood pressure and resistance.

Increased resistance = decreased blood flow

Increased blood pressure = increased blood flow

____________________________________________________

REGULATION OF BLOOD PRESSURE BY HORMONES

Hormones affect blood pressure by:

1. acting on heart rate

2. altering blood vessel diameter

3. adjusting total blood volume

_____________________________________________________

TYPES OF SHOCK

1. Hypovolemic shock = due to decreased blood volume

a) loss of blood (hemorrhage).

b) excessive fluid loss (vomiting, diarrhea, burns, dehydration, sweating, increased urine output

2. Cardiogenic shock = due to poor heart function.

3. Vascular shock = due to inappropriate vasodilation.

(example = too long in hot tub)

4. Obstructive shock = due to obstruction of blood flow such as by a pulmonary embolism.

_______________________________________________________

HOMEOSTATIC RESPONSE TO SHOCK

If shock is mild (less than 10% of blood loss), NEGATIVE feedback systems return cardiac output and blood pressure to normal.  

If blood volume drops more than 10-20%, shock becomes life threatening as damaged cells start to die.  A POSITIVE feedback cycle intensifies the shock causing decreased cardiac output, lowered blood pressure, cardiovascular failure and death.

________________________________________________________

________________________________________________________

ADDITIONAL CARDIOVASCULAR NOTES:

Pulse = expansion and recoil of artery wall with each heart beat.

Normal resting pulse = 70 to 80 beats per minute

Tachycardia =  >100 beats per minute

Bradycardia =  <60 beats per minute

___________________________________________________

CARDIAC CYCLE

= ALL the events associated with ONE heartbeat.

Note:  a heartbeat occurs when enough Na+ and Ca++ ions leak into the cells of the SA node, reversing their resting potential.

Cardiac Cycle Events:

Atrial systole = 0.1 second

Ventricular systole = 0.3 second

THEN

Relaxation period of ALL four chambers = 0.4 second

TOTAL CYCLE = 0.8 second

Average Heart Rate = 75 beats per minute

60 seconds divided by 75 beats = 0.8 second EACH cardiac cycle

_____________________________________________________

***Be able to interpret an ECG.

P wave = depolarization of the atria

QRS wave = depolarization of the ventricles

T wave = repolarization of the ventricles

Note: Right and left ventricles pump the same volume of blood with each heart beat.

_____________________________________________________

Heart Rate:

Parasympathetic nerve impulses reach the heart via the right and left vagus nerve (cranial nerve X).

Stimulation of the vagus nerve = DECREASED heart rate.

______________________________________________________

HEART RATE vs END DIASTOLIC VOLUME

(End Diastolic Volume = amount of blood in each ventricle at the end of ventricular diastole = 130 mls.)

(End Systolic Volume = amount of blood in each ventricle at the end of each ventricular systole = 130 - 80mls ejected = 50mls end systolic volume.)

75 beats per minute: 80 mls ejected per beat

150 beats per minute:  < 80 mls ejected per beat

HEPATIC PORTAL CIRCULATION  

Blood from GI tract organs is diverted through liver before it returns to the heart.  After eating, hepatic portal blood is rich in nutrients.

___________________________________________________

Albumin and globulins are proteins in blood plasma:

Albumins = 60% of total protein

Globulins = 35% of total protein

____________________________________________________

Blood = 55% plasma and 45% cells

Plasma = 92% water, 7% proteins, 1% other solutes

_____________________________________________________

Pernicious anemia = caused by inability to absorb vitamin B12 due to a lack of intrinsic factor produced by stomach parietal cells.

_____________________________________________________

Hormones that affect Blood Pressure:

Blood volume

Aldosterone and ADH = increase blood volume = inc. BP

Atrial Natriuretic Peptide = dec. blood volume = dec. BP

Vasodilation

ANP, Epinephrine, Nitric Oxide = dec. BP

Vasoconstriction

Angiotensin II, ADH, Epinephrine and Norepinephrine = inc. BP

(epinephrine and norepinephrine also increase heart rate).

___________________________________________________

BLOOD PRESSURE

> in arteries

< in veins

VELOCITY OF BLOOD FLOW

> in arteries

< in capillaries

VISCOSITY OF BLOOD

> polycythemia

< anemia

_________________________________________________

BLOOD PRESSURE

Inc. blood viscosity = inc. BP

Inc. blood volume = inc. BP

Inc. heart rate = inc. BP

Inc. peripheral resistance = inc. BP

Inc. vasoconstriction = inc. BP

Note: initially, as blood is lost, BP rises but AFTER a LARGE loss of blood volume BP drops.

___________________________________________________

PRELOAD vs AFTERLOAD

Preload = degree of stretch in the heart before it contracts.

Afterload = the pressure that must be exceeded before ventricular ejection can occur.

____________________________________________________

***Know lab test normal values for:

1. Hematocrit

male = 47 +/- 7%

female = 42 +/- 5%

2. Hemoglobin

male = 14-18 gms/100mls

female = 12-16 gms/100mls

Paper Hgb test is called Tallquist test.

3. White blood cell count = 5,000 to 10,000 per cubic mm.

4. Differential WBC

Segmented neutrophils = 60-70%

Lymphocytes = 20-30%

Monocytes = 3-8%

Eosinophils = 2-4%

Basophils = 0-1%

5. Platelets (thrombocytes) = 150,000 - 400,000 per cubic mm.

6. Erythrocytes (Red blood cells)

male = 5.4 million per cubic mm

female = 4.8 million per cubic mm

Note: RBC's are non-nucleated biconcave discs

7. Clotting time = 1-4 minutes.  Involves platelets and Ca++.  Vitamin K is required for synthesis of clotting factors.

____________________________________________________

***Know the types of hemophilia and what factor is deficient in each type.

***Know about Erythroblastosis fetalis (Rh incompatibility between mother and baby).

***Be able to interpret ABO blood typing results and know what antigen is on the RBC for each type and what antibody or antibodies are in the plasma for each blood type.

***Be able to do a punnett square on ABO blood types of parents to determine offspring genotypes, OR given the blood type of offspring, be able to determine what the possible blood types of the parents may be.

***Be able to calculate Mean Arterial Blood Pressure and Pulse Pressure.

***Know: 

Extrinsic and Intrinsic blood clotting pathways with main focus on the Common Pathway.

____________________________________________________

THE END!

