A/P 242 Chapter 25 Notes (2014) G. Brady

METABOLISM

SIX MAJOR CLASSES OF NUTRIENTS:

Macronutrients:

1. Carbohydrates

2. Lipids

3. Proteins

Micronutrients:

4. Vitamins

5. Minerals

6. Water

THREE GENERAL USES OF NUTRIENTS:

1. Energy for immediate use in active processes

2. Synthesis (anabolism) into structural or functional molecules.

3. Storage as glycogen or fat for later use as energy

(75% stored in skeletal muscle, 25% stored in liver).
___________________________________________________________

ALL living things have METABOLISM.

Metabolism = the ability to acquire and use energy from the environment.

Metabolic processes = all the chemical reactions that occur in the body.

TWO TYPES OF METABOLISM:

1. Catabolism = breakdown of large molecules into simple ones to produce energy.

2. Anabolism = build large molecules from simple molecules.

(requires energy input)

___________________________________________________________

The hypothlalamus regulates food intake.  "Hunger" center is always "on", but may be inhibited temporarily by the "Satiety" center.

Carbohydrates are the main food source for humans.  Eg. Plant starch is converted to monosaccharides (glucose).

Glucose catabolism = aerobic (cellular) respiration.  Each Glucose molecule is COMPLETELY broken down into carbon dioxide, water and 36-38 ATP molecules. 

C6H12O6 = 6 O2 >>>>>> 6 CO2 + 6 H2O + 36-38 ATP

CELLULAR RESPIRATION STEPS:

1. Glycolysis:  Occurs in cell cytoplasm.

Glucose >>>>>> two pyruvate molecules

(Net 2 ATP, 2 NADH and 2 H+)

2. Krebs Cycle (Tricarboxylic acid cycle):  Occurs inside mitochondria.

Pyruvic acid + acetyl coenzyme A  >>>>>>  6 CO2 + 8 NADH +      2 FADH + 8 H+ AND 2 ATP

Note:  More CO2 is generated by the Tricarboxylic acid cycle than is generated by formation of acetyl coenzyme A.
3. Electron Transport:  Occurs inside mitochondria.

NADH + H+ + FADH2 + e- >>>>>> Oxygen accepts H+ to become water and produces 32-34 ATP

(Note:  more ATP results from NADH than from FADH2)

___________________________________________________________

Dynamic Equilibrium:

ATP >>><<< ADP + P + Energy + heat

(Humans produce about 88 pounds of ATP each day....but it is used up as fast as it is produced).

___________________________________________________________

LIPID METABOLISM:

Lipids are oxidized like carbohydrates (and proteins) to produce ATP.

However, lipids yield TWICE as much ATP per unit as carbohydrates and proteins.

GLYCOGENESIS = Glucose anabolism.  Glucose is converted to glycogen for storage.  Glycogen is how animals store carbohydrates.  (Plants store carbohydrates as starch).  Human glycogen storage areas hold about 1.1 pounds of glycogen.  In humans, about 75% of the glycogen is stored in skeletal muscle, and 25% is stored in the liver.

LIPOGENESIS = Glucose is converted to glycerol and fatty acids by the liver and fat cells.

Lipogenesis occurs when glycogen storage areas are filled up.

GLYCOGENOLYSIS = Conversion of glycogen back to glucose when blood sugar is low.  (controlled by the pancreatic hormone glucagon, and epinephrine).

GLUCONEOGENESIS = Conversion of protein into glucose.

Hepatocytes in liver convert amino acids to glucose.  Occurs during fasting, starvation, or endocrine disorders.

(stimulated by cortisol and glucagon).

Note:  gluconeogenesis of amino acids does NOT generate as much ATP as aerobic respiration (oxidation of glucose).

During starvation, gluconeogenesis accelerates and structural proteins can be used as a potential energy source.
___________________________________________________________

In ANAEROBIC (no oxygen) respiration, glucose is only partially broken down and net yield per glucose molecule is only 2 ATP.  

(In aerobic respiration there are 36-38 ATP produced from each glucose molecule)

So, anaerobic respiration is inefficient compared to aerobic respiration.

___________________________________________________________

VITAMINS

4 Fat soluble = A, D, E, K

9 Water soluble = C, and B vitamins

(Water soluble vitamins are QUICKLY excreted in the urine).

Note:  A balanced diet should contain adequate amounts of vitamins and minerals as well as carbohydrates, proteins (amino acids) and lipids (fatty acids).

Vitamin B12 (also known as extrinsic factor) can't be absorbed without the help of intrinsic factor which is produced by the parietal cells of the stomach.

After Vitamin B12 is absorbed, it is stored in the liver.

Liver = heaviest gland in the body and second largest organ after the skin.

___________________________________________________________

Misc. Notes:

When food is swallowed, the uvula blocks the nasopharynx and epiglottis temporarily close over the trachea to prevent food from going into the respiratory tract.  Breathing temporarily stops.

For something to be tasted it must be dissolved in saliva.

1 inch = 2.54 cm (so 10 inches = 25.4 cm)

Hepatic triad = hepatic portal vein, hepatic artery and bile duct  (found on corners of liver lobules).

In the center of liver lobules is the central vein.

Liver lobule = basic functional unit of the liver.

Hepatocyte = basic functional cell of the liver (produces bile).  Gall bladder STORES bile.  Bile emulsifies fats so they can be absorbed in lacteals of small intestinal villi.

Pancreas:  Exocrine portion is acinar tissue called pancreatic acini which produces digestive enzymes.  Endocrine portion is Islets of Langerhans consisting of alpha, beta, delta and F-cells which produce various hormones. 

Know all the cells of the GI tract, where each cell is located and what they secrete.

Be able to match medical terminology and disorders with their definition.

SUMMARY OF DIGESTIVE ENZYMES:
Know Enzyme name, Source, Substrate(s) and product(s).

Know the important digestive hormones and their primary effects.  (Gastrin, Secretin, CCK, and GIP from lecture notes).
Know all the structures in the digestive tract from "top to bottom" in their correct order.

