H-4

1. Vitamins are ORGANIC and can be used as co-enzymes.
2. They (cofactors and coenzymes) assist the enzyme by accepting or contributing atoms/electron groups during the reaction.  
3. Niacin is Vitamin B-3, it is used by the body to make NAD. 

NAD (Nicotinamide Adenine Dinucleotide) is a coenzyme used on a number of important enzymes for general metabolism.
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H-5
Niacin – vitamin = Coenzyme
Cobalamin – vitamin = Coenzyme
Copper – mineral = Cofactor
Zinc – mineral = Cofactor
Thiamine – vitamin = Coenzyme
Riboflavin – vitamin = Coenzyme
H-6

1. As enzyme concentration goes up so to will the turn over number/rate of reaction.  To a certain point, if only a set concentration of substrates is available eventually the productivity will eventually plateau.

2. As concentration of substrates is increased the productivity of the reaction also goes up.  Again only to a certain point then the productivity will plateau, as all of the enzymes will eventually be running at maximum capacity.

3. All of those factors cause DENATURATION.

4. Some heavy metals would be :  Lead (Pb), Mercury (Hg), Cadmium (Cd), and Chromium (Cr) etc.  Any number of higher atomic weight elements that are classified as metals.
 Heavy metals are non-competitive inhibitors that attach onto an allosteric site on an enzyme, as they bind onto enzyme they denature the enzyme leaving it with a shape that no longer properly accommodates the given substrate.

5. As temperature increases, the rate of reaction steadily increases due to the extra kinetic energy given to the substrates.  
6.As too much heat is added the enzyme is denatures as the extra kinetic energy starts to break apart the H-bonds that are essential for the enzyme to maintain its proper 3-d shape and proper active site shape.  This results in a steady drop to the reaction rate.  Many enzymes have an optimal temperature around 37-40 oC.
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7. Optimal temperature is the temperature at which the substrates have considerable kinetic energy while the enzyme still has the ability to maintain its proper shape.

8. The enzymes that work in the stomach, such as Pepsin, will have an optimal pH of 2.0.  The stomach is very acidic and these enzymes have their best shape in such an environment
H-2

1. Thyroxin is produced and released from the Thyroid Gland.
2. The thyroid gland is an ENDOCRINE gland.
3. This gland is located in the neck region just below the larynx (voice box)
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4. Thyroglobulin is an inactive precursor form of protein that undergoes modification to become Thyroxin hormones (T3 and T4).
5. To pump in high concentrations of Iodine atoms, the cells will need lots of mitochondria for active transport.
6.  There isn’t a specific target organ for Thyroxin, but instead this hormone targets all cells of the body to cause an increase in cellular metabolism. Metabolic rate increases.
7. Simple Goiter is a type of Hypothyroidism, it results in swelling of the thyroid gland as the gland tries to produce adequate levels of Thyroxin. When in adults it presents itself as Myxedema characteristics.
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8. Hypothyroidism is too little Thyroxin production.  Hyperthyroidism is too much Thyroxin production.
9. Hyperthyroidism is associated with the following:  Edema (swelling) around the eyes, Hyperactivity and nervousness, insomnia, irritability, weight loss, tachycardia (fast heart)
10.  Hypothyroidism is associated with the following: Stunted growth and mental retardation in some cases (ex. Cretinism) if hypothyroidism is in infant stage.  In adulthood, individuals often are lethargic (lack of energy) weight gain, loss of hair, bradychardia (slow heart) low body temperature etc.
11.  A) Cretinism :  A HYPOTHYROID condition of severely stunted physical and mental growth due to untreated congenital deficiency of thyroid hormones.



B) Myxedema: A HYPOTHYROID disease caused by decreased activity of the thyroid gland in adults and characterized by dry skin, swellings around the lips and nose, mental deterioration, and a subnormal basal metabolic rate.


BEFORE AND AFTER TREATMENT

C) Exophthalmic Goiter: A HYPERTHYROID disease of the thyroid gland consisting of bulging eyes (Grave's Disease with exophthalmos), and goiterous enlargement of the thyroid gland. It produces nervousness, muscular weakness, heat intolerance, tremor, loss of weight.



PRACTICE QUIZ KEY
1.  B – Rate goes up when more enzymes are added.
2. A – Extreme pH ranges cause denaturation and enzymes shut down.
3. A – Lead is a heavy metal that will cause denaturation to the enzyme.

4. A – All the enzymes are saturated as fast as their active sites are available, so the enzyme productivity hits a plateau.

5. C- It has a similar shape to one of the substrates and it can nicely fit into the active site.

6. A- As metabolic rate increases, cellular respiration rates will increase to put out more water and carbon dioxide.

7. B- increase in temperature to 30oC will speed up the kinetic energy of the substrates.  More enzymes will help work on the excess substrate.

8.  C- A competitive inhibitor will reduce how many active sites will remain available, so rxn rate will decrease in comparison to if the enzyme was allowed to run its course without a competitive inhibitor.
