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DENTAL BIOCHEMISTRY AND NUTRITION

(D-100)


                              FINAL EXAM
DECEMBER 17, 2010
INSTRUCTIONS

1.
Count the pages to make sure you have them all, 1 - 18. 

2.
On the front of the bubble sheet, write your name and bubble it in.  Sign the back of the bubble sheet.

3.
There are 50 questions, all multiple choice.  The total number of points is 100.    

4.
Hand your completed exam to one of the Dental Biochemistry faculty members when you have finished.  

1.  The nitrogen in heme comes directly from



A.
aspartate.



B.
glutamine.



*C.
glycine.



D.
arginine.



E.
serine.

2.  In the MACROPHAGES of the reticuloendothelial system (RES), the end product of heme breakdown is 

A.
hemin.

B.
biliverdin.

*C.
bilirubin.

D.
bilirubin diglucuronide.

E.
urobilin.

3.  Heme biosynthesis in bone marrow is regulated by a hormone produced in response to hypoxia by 



A.
skeletal muscle.



B.
the adrenal cortex.



*C.
the kidney.



D.
the liver.



E.
the posterior pituitary gland. 

4.  Lead poisoning results in an increase in the blood level of 



*A.
d-ALA (d-amino levulinic acid).



B.
heme.



C.
bilirubin.



D.
glycine.

E. urobilinogen.
5.  Jaundice can be caused by 
*A.
hemolytic anemia

B.
microcytic anemia

C.
megaloblastic anemia.

D.
aplastic anemia.

E. all of the above.
6.  About 30% of the available iron in the human body is normally found in 
A.
transferrin in the liver.

B.
transferrin in the blood.

*C.
ferritin in the liver.

D.
ferritin in the blood.

E. ferritin in intestinal epithelial cells.

7.  A copper-containing protein that is essential for transport of dietary iron into the blood is

A.
ferroportin.

B.
hepcidin.

C.
transferrin.

*D.
hephaestin.

E.
duodenal cytochrome b.

8.  Cytochrome p450 is located in 
A.
mitochondria.

B.
the cytoplasm.

C.
the cytoplasmic membrane.

D.
lysosomes.

*E.
the endoplasmic reticulum.

9.  In the platelet plug (primary hemostatic plug), platelets are cross-linked to one another primarily by 

A.
fibrin.

*B.
fibrinogen.

C.
collagen.

D.
thrombin.

E.
tissue factor.

10.  Blood clots are primarily held together by cross-linked 

*A.
fibrin.

B.
fibrinogen.

C.
thrombin.

D.
collagen.

E.
plasmin.

11.  Which of the following is an active serine protease?



A.
Factor Va



*B.
Factor Xa


C.
Factor VIIIa



D.
Fibrin



E.
Prothrombin
12.  Urokinase, which is sometimes administered clinically to treat thrombosis, acts by

A.
inactivating thrombin.

*B.
activating plasminogen to plasmin.

C.
phosphorylating fibrin.

D.
phosphorylating plasmin.

E.
inactivating tissue factor.

13.  When blood comes into contact with the subendothelium, the extrinsic clotting pathway is INITIALLY activated by

*A.
tissue factor.

B.
thrombin.

C.
collagen.

D.
fibrinogen.

E.
plasminogen.

14.  Clotting factors that require calcium (Ca2+) all contain the modified amino acid

A.
N-acetyl lysine.

B.
hydroxyproline.

*C
-carboxyglutamate.
D.
phosphoserine.


E.
hydroxylysine.

15.  The treatment of choice for hemophilia A is intravenous injection of 
A.
thrombin.
B.
factor IX.

C.
fibrin.

D.
urokinase.

*E.
factor VIII.

16.  Which of the following reactions DOES NOT occur on the surface of the endothelial cells lining blood vessels?

*A.
Activation of prothrombin to thrombin

B.
Inactivation of thrombin by antithrombin III (ATIII) 

C.
Activation of Protein C by thrombin

D.
Inactivation of factor Va by activated Protein C.

17.  Aspirin and ibuprofen BOTH
A.
inhibit plasmin.

B.
inhibit thrombin.

C.
inhibit platelet activation.

*D.
inhibit cyclooxygenase (COX) in platelets.

E.
block platelet ADP receptors.

18.  Which of the following does not have intracellular receptors?

A.
Calcitriol

B.
T3

C.
Cortisol

*D.
Epinephrine

E.
Estrogens

19.  You have discovered a “new” hormone that is a protein with a molecular size of 180 amino acids.  Which statement about this hormone, is MOST LIKELY to be correct?

A.
It acts by binding to nuclear receptors.

*B.
It is stored in membrane-bound secretory vesicles.

C.
It does not act by regulating protein expression.

D.
It can be effectively administered orally.

E.
It does not act by binding to cell surface receptors.

20.  Which of the following directly stimulates Ca2+ release from the endoplasmic reticulum?

A.
Protein kinase C

B.
GDP

C.
cAMP

*D.
IP3 

E.
Adenylate cyclase

21.  Steroid hormones

*A.
are rate-limited by the formation of pregnenolone.

B.
enter the cell when bound to carrier proteins.

C.
are proteolyzed by lysozomal enzymes.
D.
are stored in secretory vesicles inside the cell.

E.
are synthesized at constant rates.

22.  Which of the following would most likely cause an increase in growth hormone levels?

A.
High glucose levels in the blood.
B.
Low blood levels of amino acids.
*C.
Low blood levels of glucose.
D.
Increased release of somatostatin (GHRIH).
E.
Decreased release of somatocrinin (GHRH).
23.  Which of the following conditions would most likely stimulate vasopressin release from the posterior pituitary?

A.
Decreased sodium levels and high blood volume.

B.
Decreased sodium levels and normal blood volume.

*C.
Increased sodium levels and low blood volume.

D.
All of the above.
E.
None of the above.
24.  Which of the following is associated with a Growth hormone-secreting tumor of the anterior pituitary?

A.
Increased degradation of muscle protein.
B.
Decreased lipolysis of adipose.
C.
Decreased levels of insulin-like growth factor.
D.
Increased release of urinary nitrogen.

*E.
Decreased glucose uptake in muscle and adipose.
25.  Which of the following is most likely to be associated with primary hypothyroidism?

A.
Low TSH levels in the blood.

*B.
An iodide deficient diet.

C.
Low TRH levels in the blood.

D.
A high BMR.

E.
High levels of T3/T4 in the blood. 

26.  Addison’s disease results from destruction of the adrenal cortex.  Which of the following is most likely to be observed?

A.
Elevated blood pressure.
B.
Elevated cortisol levels.
C.
Low levels of ACTH.
*D.
Hypoglycemia under stressful conditions.

E.
Elevated aldosterone levels.
27.  Inhibitors of angiotensin converting enzyme (ACE) are drugs used to lower blood pressure.  The most direct effect of ACE inhibitors is to.

A.
Decrease vasopressin levels.

B.
Decrease sodium levels.

C.
Increase renin levels.

*D.
Decrease angiotensin II levels.

E.
Increase aldosterone levels.

28.  Which condition is NOT likely to be observed in a patient with hypercortisolemia?

A.
Weakness due to muscle wasting.

B.
Hyperglycemia.
C.
Central obesity.
*D.
Increased glucose uptake in muscle.
E.
Purple striae on the abdomen.
29.  Which of the following observations would be the most effective indicator that ovulation has occurred?

A.
A surge in serum FSH levels

B.
A surge in serum LH levels

C.
A rise in serum estrogen levels

*D.
A rise in serum progesterone level

E.
A drop in body temperature

30.  In men, hypogonadism is defined as inadequate secretion or action of testosterone.  Which of the following defects would NOT result in hypogonadism?

A.
Defective LH receptor

B.
Physical damage to the hypothalamus
*C.
LH-producing tumor of the anterior pituitary
D.
Non-functional androgen receptor.
E. Impaired release of GnRH
31.  Each of the following processes occurs when a mother nurses her infant EXCEPT
*A.
Dopamine stimulates prolactin release.
B.
Oxytocin stimulates milk ejection.
C.
Prolactin stimulates synthesis of milk proteins.
D.
Oxytocin is released from the posterior pituitary.
E.
Oxytocin causes uterine contractions.

32.  Which of the following statements concerning vitamin A is FALSE?

A.
11-cis retinal is the visual pigment in rhodopsin.

B.
Retinyl esters are stored in the liver.

*C.
Retinol regulates gene transcription.

D.
B-carotene is converted to retinol in the intestine.

E.
Retinoic acid can cause birth defects.

33.  Which of the following is the most likely cause of  hypocalcemia in an individual unresponsive to administration of 1,25-dihydroxycholecalciferol?

A.
Genetic deficiency in renal 1-hydroxylase.

B.
Absence of parathyroid glands due to their accidental removal during neck surgery.

C.
Overproduction of calbindin (CaBP) in the intestinal epithelial cells.

*D.
Genetic deficiency in the vitamin D receptor in the intestinal epithelial cells.

E.
Insufficient dietary intake of calcium.

34.  Which one of the following compounds is released into the blood in response to higher than normal levels of serum calcium?

*A.
Calcitonin.

B.
Parathyroid hormone.

C.
Thyroid hormone.

D.
Vitamin C.

E.
Vitamin D.

35.  Which of the following calcified tissues contains essentially no collagen?

A.
Maxillary bone.

B.
Cementum .

C.
Dentine.

*D.
Enamel.

E.
Maxillary bone and dentine.

36.  In the U. S. the amount of calcium in the diet is:

*A.
Less than the recommended amounts for female and male adults and teenagers.

B.
Approximately the same as the recommended amounts for female and male adults and teenagers.

C.
Approximately twice the recommended amounts for female and male adults and teenagers.

D.
Almost completely absorbed into the body in the intestine.

E.
Absorbed to the same extent regardless of the presence of other foods eaten at the same time.
37.  The rate-controlling enzyme of vitamin D synthesis is active in:

A.
Skin.

B.
Liver.
*C.
Kidney.

D.
Intestine.

E.
Red blood cell.

38.  Which situation is most likely to lead to increased parathyroid hormone in serum, increased absorption of calcium from the diet, increased release (resorption) of calcium from bone and decreased excretion of calcium in the urine?



*A.
Low serum calcium.



B.
High serum calcium.



C.
Low Vitamin D.



D.
High Vitamin D.

39.  Which of the following common dietary sweeteners contains a sugar that is a substrate for the formation of dental plaque?


A.
Corn syrup 

B.
High fructose corn syrup


*C.
Unrefined organic cane syrup


D.
Honey


E.
Malt sugar
40.
Which of the following common dietary sweeteners provides a substrate for the vigorous formation of lactic acid in dental plaque?



A.
Corn syrup 

B.
High fructose corn syrup 


C.
Unrefined organic cane syrup



D.
Honey


*E.
Any of the above

41.  What is the adult RDA for fluoride?
A.
0.5 – 1.0 ug/day

B.
0.5 – 2.5 ug/day

C.
0.5 – 1.0 mg/day

*D.
1.5 – 4.0 mg/day 
E.
2.5 – 5.0 mg/day
42.  The reactive oxygen species that is produced by the direct action of x-rays on water is
A.
H2O2 (hydrogen peroxide).

*B.
OH. (hydroxyl radical).
C.
O2- (superoxide).

D.
OH- (hydroxyl ion).

43.  Which of the following is NOT a significant producer of reactive oxygen species?



A.
Ionizing radiation



B.
Cigarette smoke



C.
Coenzyme Q



*D.
Glutathione



E.
Inflammation

44.  Which of the following does NOT provide protection against reactive oxygen species?



*A.
NADPH oxidase



B.
Vitamin E



C.
Vitamin C



D.
Glutathione peroxidase



E.
Catalase

45.  Which of the following ions is present at a higher concentration inside cells (in the cytoplasm) than outside cells (in the blood)?
A.
Ca2+
B.
Na+
*C.
K+
D.
Cl-
46.  An inhibitory neurotransmitter may prevent membrane depolarization in a post-synaptic cell by directly activating



A.
voltage gated Ca2+ channels.


B.
voltage gated K+ channels.


C.
voltage gated Na+ channels.


D.
ligand gated Na+ channels.


*E.
ligand gated Cl- channels.
47.  Which of the following ion channels spontaneously inactivates itself about a millisecond after it is opened? 



A.
Voltage gated Ca2+ channels.


B.
Voltage gated K+ channels.


*C.
Voltage gated Na+ channels.


D.
Ligand gated Na+ channels.


E.
Ligand gated Cl- channels.
48.  Which of the following HIV-1 proteins is NOT a target of currently used anti-AIDS drugs?
A.
reverase transcriptase 
B.
integrase
*C.
gp120 
D.
protease 

49.  AZT (3’-azidothimidine) is an effective inhibitor of HIV replication because, unlike human DNA polymerase, HIV-1 reverse transcriptase

A.
has an associated RNase H activity.

*B.
lacks a 3’,5’-exonuclease activity.

C.
has a 5’,3’-exonuclease activity.

D.
doesn’t require a primer.
50.  The following are potential targets of the next generation of anti-HIV drugs.  HIV-1 is LEAST LIKELY to develop resistance to drugs against which target?
A.
tat Protein

B.
rev protein

*C.
CD4 receptor

D.
gp41

E.
matrix protein (MA).

retinoic acid

progesterone

11-cis retinal

testosterone

17-estradiol
For each description below, choose the most appropriate hormone from the list above.
8.  It is a precursor for estrogen (D)
9.  It regulates differentiation of epithelial cells (A)
10.  Binds to opsin to form rhodopsin (C)
11.  High levels stimulate LH and FSH production (E)
12.  High levels indicate that ovulation has occurred (B)

