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CIRCULATORY SYSTEM
FUNCTIONS:
TYPES OF CIRCULATION


Open circulation- 
Shown in insects, arthropods, and most mollusks

Blood and interstitial fluid are the same, called HEMOLYMPH.
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Multiple hearts pump hemolymph to sinuses, sinuses are spaces around organs

Closed Circulation-

Shown by Earthworms, squids, octopuses, and all vertebrates

Blood is located in vessels and is separate from interstitial fluid

Heart pumps blood to large vessels, these large vessels spread into smaller ones and go through organs

Chemical exchanges occur between blood and interstitial fluid and also between body cells


Vertebrate circulation

Vertebrate heart contains:

Atria- chambers that receive blood returning to the heart

Ventricles- chambers that pump blood out of the heart

Arteries, veins and capillaries- the three main kinds of blood vessels
BLOOD CIRCULATION
Endothelium- a single layer of flattened cells that minimize resistance to the flow of blood in vessels

Law of continuity- (fluid movement) if a pipes diameter changes over its length a fluid faster through narrower segments than wider segments
Blood pressure- the hydrostatic pressure that blood exerts against the wall of a vessel and moves blood

Lymphatic System- Returns fluid, proteins and cells to the blood that may be lost
Lymph- fluid inside the in the lymphatic system

Lymph nodes- organs that filter lymph and attack viruses and bacteria                                                        

FLUIDS BEING CIRCULATED

Plasma-Different kinds of cells suspended in a liquid matrix; plasma is almost 90% water, consists of inorganic salts in the form of dissolved ions, ions help maintain the osmotic balance of the blood

Red blood cells- transport oxygen, also called erythrocytes, they are the most numerous blood cells. They lack mitochondria; they generate ATP by anaerobic metabolism  

White blood cells- help in defense, also called leukocytes, five major types of white blood cells: monocytes, neutrophils, basophils, eosinophils and lymphocytes
Platelets- fragments of cells that help in clotting; no nuclei
Hemoglobin- iron-containing protein that transports oxygen, lack of nuclei in erythrocytes leaves space for hemoglobin
Stem cells- located in red marrow of bones, erythrocytes, leukocytes and platelets develop from stem cells
If tissues don’t get enough oxygen then the kidney makes the hormone erythropoietin (EPO) which stimulates the production of red blood cells. If the blood gives more oxygen than the tissues can use EPO level falls and less red blood cells form.
Fibrin (fibrinogen is the inactive form) - aggregates into threads to form the framework of a clot

Hemophilia- a disease that causes excessive bleeding from small cuts

Cardiovascular diseases, disorders of the heart and blood vessels, account for more than half of the deaths in the United States 

GAS EXCHANGE
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Gas exchange- intake of oxygen molecules from the environment and the releasing of carbon dioxide, movement of these gases occur by diffusion
Gills in aquatic animals- gills are outfoldings of the body surface that are in water

Countercurrent exchange- Blood flow the opposite direction to the movement of water past the gills makes the transfer of oxygen to the blood efficient. More oxygen can be picked up, water is dense, contains little O2 per unit of volume, more water passing to blood. 
Lungs- invaginated respiratory surface of terrestrial vertebrates, connect to the atmosphere by narrow tubes

From the larynx, air passes into the trachea, windpipe, which forks into two bronchi. The two bronchi branch into finer tubes called bronchioles.
Alveoli- cluster of air sacs at the tips of the bronchioles

BREATHING
Positive pressure breathing- the way an amphibian ventilates its lungs

Negative pressure breathing- how mammals ventilate their lungs, pulls air instead of pushing it into the lungs
Diaphragm- a sheet of skeletal muscle that forms the bottom wall of the chest cavity

Tidal volume- the volume of air a mammal inhales and exhales with each breath

Vital capacity- the maximum tidal volume during forced breathing

Residual volume- air remaining in the lungs even after exhaling as much as possible

Breathing control centers- located in two regions of the brain, the medulla oblongata and the pons. The medulla’s control center controls breathing according to changed in pH of the tissue fluid in the brain. 

RESPIRATORY PIGMENTS BIND AND TRANSPORT GASES

Partial pressure- the diffusion of gas dependent on differences in quantity

Respiratory pigments- a protein that transports most of the oxygen in the blood
Hemocyanin- a respiratory pigment that uses copper as its oxygen-binding component, it is found in the hemolymph of arthropods and most mollusks

Bohr shift- A drop in Ph lowering the attraction of hemoglobin for oxygen

Hemoglobin also helps in the movement of carbon dioxide. Carbon dioxide coming from respiring cells diffuses into the blood plasma and red blood cells. The carbon dioxide then reacts with water and makes H2CO3, which makes a hydrogen ion, H+, and HCO3-. Hco3- goes diffuses into plasma, and the hydrogen ions attach to hemoglobin and other proteins to lower pH. The blood then goes to the lungs, this process is reversed as diffusion of CO2 out of the blood, chemical equilibrium shifts to the conversion of HCO3- to CO2.
Carbon dioxide transport in the blood
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