Metabolism

1) ATP: energy is necessary

a) ATP 

ADP + P + energy (~7.3 kcal/mole)

b) kcal (kilocalorie): amount of heat/energy needed to raise 1 L of water 1○C

c) Where do we get energy to reform ATP?

i) Food gives us energy: (examples)

(1) 1 g carbs (CHO) = 4 kcal

(2) 1 g fat = 9 kcal

(3) 1 g protein = (tricky! Contains nitrogen!) 4 kcal in body but 5.6 kcal when measuring outside of the body (different because your body doesn’t use nitrogen—waste/urea)

(a) Proteins are composed of amino acids which contain 4 groups that bind to carbon: one hydrogen, carboxylic acid (COOH), R (side group, what makes each amino acid different), and an amine group (NH2)

ii) Glycolysis (in cytosol): anaerobic (no oxygen) process that occurs in the muscle and results in 2 pyruvic acid molecules and 2 ATP (lactic acid is a byproduct)

iii) These pyruvic acid molecules then enter the mitochondria and form Acetyl CoA, which utilizes oxygen (aerobic) in the citric acid cycle, producing 34 ATP molecules (carbon dioxide is a byproduct)

(1) Fats (C16H32O2): mostly located subcutaneously in adipose cells rather than muscle

(2) β–oxidation is a process that breaks fat down into acetyl CoA.  Can be used by the mitochondria now to form ATP (not as rapid a process as above)

(3) Fats cannot go through glycolysis

2) How can a person last longer than 3 days without food?

a) Days 1-3: Glycogen stored in liver is broken down for energy

b) Days 4-30: Reverse the order! Two pyruvic acids go through gluconeogenesis and produce new glucose (irreversible once you enter the mitochondria, therefore fats cannot be made into glucose—acetyl CoA cannot make pyruvic acid)

i) Proteins (in the muscle) must be used to make glucose because fats cannot make glucose and carbs ARE glucose.

(1) Break protein down into amino acid, then convert the amino acid into pyruvic acid, make glucose, and since the central nervous system is permeable to glucose, you are saved!  (Glucose goes straight to the brain where it is needed to maintain euglycemia)

(a) Great example: hibernation.

ii) Person ultimately dies from protein loss in respiratory muscles (respiratory muscles are not strong enough to breathe)

(1) Central nervous system is okay, but failed peripheral nervous system

