
I. Circulatory System
1. Arteries
a) Thinner outer layer
2. Veins
a) Thick outer layer
(1) (reason why they stick needles in this one)
B. Exchange of Materials
1. Animal cells exchange materials across their cell membrane
2. Things they carry:
a) fuels for energy
b) nutrients
c) oxygen
d) waste (Kidneys – urea, Lungs – CO2)
3. If you are a 1-cell organism that’s easy!
a) Diffusion
4. If you are many-celled that’s harder
C. In Circulation
1. What needs to be transported
a) Nutrients & fuels
(1) from digestive system
b) Respiratory Gases
(1) O2 & CO2 from & to gas exchange systems: lungs, gills
c) Intracellular waste
(1) waste products from cells
(a) water, salts, nitrogenous wastes (urea)
d) Protective agents
(1) immune defenses
(a) white blood cells & antibodies
(2) blood clotting agents
e) Regulatory molecules
(1) hormones
D. Circulatory Systems
1. All animals have:
a) circulatory fluid = “blood”
b) tubes = blood vessels
c) muscular pump = heart
E. Open Circulatory System
1. Taxonomy
a) Invertebrates
(1) insects, arthropods, mollusks
2. Structure
a) no separation between blood & interstitial fluid
(1) hemolymph
F. Closed circulatory system
1. Taxonomy
a) invertebrates
(1) earthworms, squid, octopuses
b) vertebrates
2. Structure
a) blood confined to vessels & separate from interstitial fluid
(1) 1 or more hearts
(2) large vessels to smaller vessels
(3) material diffuses between blood vessels & interstitial fluid

