[image: image1.jpg]


CIRCULATORY SYSTEM
FUNCTION 
 • transport of O2, CO2, nutrients, cellular wastes, regulatory molecules, immune cells
 • supports cellular respiration & immune response
REMEMBER EVOLUTIONARY TRENDS !
                    Fish               Amphibians & Reptiles    Vertebrates
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4 chambers supports:
high metabolism; endothermy (heat production); increased body size; flight

OPEN circulation- HEMOLYMPH loose in coelom & 
 tissue spaces
CLOSED circulation- blood enclosed in blood vessels
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COUNTERCURRENT heat exchange

                2chambers                  3 chambers             4 chambers
                single loop                    double loop             double loop
STRUCTURE
2 ATRIA (sing. ATRIUM) on top-receive blood
2 VENTRICLES on bottom- receive from atria; main pumping chambers
       Left Ventricle wall THICKER- has to pump to all of body
       Right ventricle wall thinner- just pumps to lungs nearby
SEPTUM divides heart into 2 sides
      •  LEFT side receives from LUNGS; carries only HIGH oxygen blood
      •  RIGHT side receives from BODY; carries only LOW oxygen blood
VALVES- prevent backflow when pumping
  • SEMI-LUNAR valves (also called PULMONARY VALVE/AORTIC VALVE) 
          between ventricle and vessel exiting heart
  • TRICUSPID or MITRAL (right side) /BICUSPID (left side) VALVES between atria and ventricles
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MAIN ARTERIES leaving heart:
   •  AORTA → to BODY splits into ASCENDING/DESCENDING branches
  •  PULMONARY artery → LUNGS
MAIN VEINS returning to heart
  •  VENA CAVA- splits into superior/inferior branches
   •  PULMONARY vein → LUNGS; splits into right/left
  
Arteries → arterioles → capillaries → venules →  veins
  Artery- walls THICKER; ELASTIN makes them “stretchy”
                to withstand GREATER PRESSURE
  Vein- THINNER walls; LESS PRESSURE; have VALVES to         
                prevent back flow

  Capillary- small, ONE CELL thick; place for GAS EXCHANGE
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ARTERIES carry blood AWAY from heart- most arteries carry oxygenated blood
      Exception- PUMONARY ARTERIES going to lungs to GET oxygen (deoxygenated)
VEINS carry blood RETURNING to heart-most veins carry deoxygenated blood
      Exception- PULMONARY VEINS bring blood back from lungs (oxygenated)
FETAL HEART CIRCULATION
Mom supplies oxygen via placenta so blood doesn’t need to go to lungs for oxygen’
      • DUCTUS ARTERIOSUS = connects pulmonary artery to the aorta 
    • FORAMEN OVALE= connects atria
     At birth connections constrict and close off
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BLOOD PRESSURE – pressure exherted by circulating blood on walls of blood vessels
SPHYGMOMANOMETER- measures blood pressure 
Ex:  110/65     
normal =  90-119   Systolic on top (measure of pressure when heart pumps)   
               60-79    Diastolic on bottom (measure of pressure when resting
BLOOD CELLS:
   RED blood cells- have NO nuclei; contain HEMOGLOBIN for OXYGEN TRANSPORT
   WHITE blood cells- immune defense system


TRANSPORT:
• CARBON DIOXIDE transported as BICARBONATE IONS in plasma (See BLOOD pH & BUFFERS handout)
• OXYGEN transported attached to HEMOGLOBIN molecule inside RED BLOOD CELLS
• Nutrients are carried as MONOMERS (monosaccharides, amino acids) in plasma and lymph
    Some like CHOLESTEROL have carriers 

REGULATION/INTERACTIONS WITH OTHER BODY SYSTEMS
• “pacemaker” (SA node) fires to trigger contractions
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• BARORECEPTORS in aorta & carotid arteries monitor blood pressure
• HIGH CO2 in blood triggers INCREASED RESPIRATION by lungs 
         and INCREASED EXCRETION of bicarbonate ions by kidneys

KIDNEYS help regulate BLOOD PRESSURE
RENIN = PROTEASE enzyme released by kidneys which activates ANGIOTENSIN
  • constricts the walls of arterioles; closes down capillaries
  • stimulates kidneys to reabsorb more Na+ ions → more water
  •  stimulates the ADRENAL GLAND to release ALDOSTERONE
      causing kidneys to reclaim still more sodium ions and water

