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DENTAL BIOCHEMISTRY AND NUTRITION

(D-100)


                              FINAL EXAM
DECEMBER 16, 2011
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 first step in the biosynthesis of heme can only happen in mitochondria, because it requires

A.
citrate.

B.
isocitrate.

*C.
succinyl CoA.

D.
GTP. 

E.
fumarate. 

2.  In bone marrow erythroblasts (red blood cell precursors),

A.
erythropoetin inhibits transcription of the 

-aminolevulinic acid (-ALA) synthase 2 gene.
*B.
iron stimulates translation of -ALA synthase 2 mRNA.

C.
heme inhibits transcription of the -ALA synthase 2 gene.

D.
heme allosterically inhibits -ALA synthase 2.

E.
heme inhibits synthesis of globin protein.

3.  Underproduction of heme in the liver leads to abnormally high activity of

A.
ferrochelatase.

B.
heme oxygenase.

C.
-ALA dehydratase.

D.
glucuronyl transferase.

*E.
-ALA synthase.

4.  Hepcidin controls iron levels in the human body by

A.
inhibiting uptake of dietary iron into intestinal epithelial cells.

B.
stimulating uptake of dietary iron into intestinal epithelial cells

*C.
inhibiting transport of iron from intestinal epithelial cells into the blood.

D.
stimulating renal excretion of iron.

E.
inhibiting uptake of transferrin from the blood into liver cells.
5.  Jaundice can be caused by any of the following EXCEPT
A.
prematurity in infants.

B.
bile duct obstruction.

C.
hemolytic anemia.

*D.
porphyria.

E.
hepatitis.

6.  In the human body, most of the breakdown of heme to bilirubin occurs in 

A.
liver cells.

B.
bacteria in the intestine.

*C.
macrophages.

D.
the bile duct.

E.
kidney tubules.

7.  All of the following are important functions of the cytochrome p450 family of enzymes EXCEPT
*A.
phase 2 detoxification reactions.
B.
oxidation of potential carcinogens.

C.
metabolism of pharmaceuticals.
D.
metabolism of lipophilic products of human metabolism.

8.  When blood comes in contact with the subendothelium, platelets are INITIALLY activated by

A.
ADP.

B.
tissue factor. 

C.
PGI2.

*D.
collagen.

E.
cAMP.

9.  Vitamin K deficiency leads to formation of 

A.
inactive platelets.

B.
fibrin that does not aggregate properly.

C.
fibrin that cannot form proper covalent cross-links.

*D.
clotting factors that cannot bind calcium.

E.
intravascular blood clots.

10.  Hemophilia A is caused by a deficiency of

A.
prothrombin.
B.
tissue factor.

*C.
factor VIII.

D.
factor IX.

E.
protein C.

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

A.
Factor X

B.
Factor VIII

C.
Fibrin

*D.
Thrombin

E.
Factor XIII

12.  Plasminogen is activated to plasmin

*A.
on the surface of fibrin clots.

B.
on the surface of platelets.

C.
on the surface of endothelial cells.

D.
by thrombin.
E.
by factor XIIIa.

13.  Thrombomodulin is an important anti-thrombotic protein located
A.
in blood plasma, as a soluble protein.

B.
on the surface of platelets.

*C.
on the surface of endothelial cells.

D.
in the subendothelium.

E.
in platelet -granules.

14.  Aspirin is an effective inhibitor of platelet activation BECAUSE 

A.
it inhibits TXA2 synthesis in endothelial cells

B.
it inhibits PGI2 synthesis in endothelial cells

C.
it has no effect on endothelial cells.

D.
it irreversibly blocks TXA2 receptors on the platelet cell surface.

*E.
platelets cannot synthesize protein.

15.  After an injury, the wound healing process is INITIALLY set in motion by cytokines and growth factors secreted by

*A.
platelets.

B.
endothelial cells.

C.
neutrophils.

D.
macrophages.

E.
fibroblasts.

16.  In general, when caring for patients with platelet disorders, what platelet count is usually quoted as MINIMUM before you should consider doing any invasive treatment?
A.
250,000
B.
200,000
C.
150,000
*D.
80,000
17.  Concerning Von Willebrand disease, all of the following are true EXCEPT:
A.
It is an inherited autosomal dominant disease but it can also be acquired secondary to other disease.
B.
There are three types categorized quantitatively as Types 1 and 3  and qualitatively as Type 2A, 2B, 2N and 2M.
*C.
It is a very rare bleeding disorder.
D.
The von Willebrand factor affects platelet function and the stabilization of factor VIII

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

A.
Protein kinase C

B.
GDP

*C.
IP3
D.
Adenylate cyclase

E.
DAG

19.  You come across a report of 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 entering the cell and binding to nuclear receptors.
*B.
In producer cells, it is stored in membrane-bound secretory vesicles.
C.
In target cells, it does not alter gene expression.
D.
It can be effectively administered orally.
E.
It does not act by binding to cell surface receptors.

20.  All of the following are degraded by lysosomal enzymes EXCEPT
A.
TSH.
B.
PRL.
C.
IGF-1.
D.
FSH.
*E.
retinoic acid.
21.  Which statement about steroid hormones is INCORRECT?

A.
Steroid hormones are ligands for intracellular receptors.
*B.
Steroid hormone-bound receptors use calcium as a second messenger.
C.
Steroid hormone-bound receptors directly regulate gene expression.
D.
Hormone synthesis is rate-limited by formation of pregnenolone.
E.
Steroid hormones are usually bound to carrier proteins in the blood.

22.  In the list below, which hormone is NOT followed by an agent that suppresses its release?  (Hormone, agent)
A.
Oxytocin, progesterone
*B.
Vasopressin, NaCl
C.
GH, somatostatin
D.
TSH, thyroid hormone
E.
Cortisol, glucose
23.  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.
24.  Intense exercise in 95o F weather causes several high-school football players to suffer from dehydration where there is an in increase in osmolarity of the extracellular fluid.  Under these conditions, which of the following processes is most likely to occur?
A.
Lysine vasopressin stimulates contraction of vascular smooth muscle.
B.
Osmoreceptors stimulate the release of vasopressin from the anterior pituitary.
*C.
Aquaporin-2 channels insert into the luminal membrane of the renal collecting duct cell.
D.
Angiotensin II inhibits sodium resorption from the kidney.
E.
Low baroreceptors inhibit the release of renin from the kidney.

25.  Each of the following is associated with adrenal insufficiency EXCEPT
A.
elevated ACTH levels.
B.
decreased sodium resorption from the kidney.
C.
decreased levels of cortisol.
D.
elevated renin release from the kidney.
*E.
increased sodium resorption from the kidney.
26.  Metabolism of the sex steroid hormones involves a series of modifications to the steroid ring nucleus.  To produce a specific sex steroid hormone, the cell must support synthesis of all the steroid precursors for that hormone.  Identify the sequence of steroid hormones that most closely follows the sex steroid hormone biosynthetic pathway.

A.
Cholesterol, testosterone, pregnenolone, 17-estradiol, androstenedione
*B.
Cholesterol, pregnenolone, androstenedione, testosterone, 17-estradiol
C.
Cholesterol, pregnenolone, androstenedione, dihydrotestosterone, 
          
17-estradiol
D.
Cholesterol, pregnenolone, testosterone, 17-estradiol, androstenedione
E.
Cholesterol, pregnenolone, androstenedione, 17-estradiol, testosterone

27.  Progesterone

A.
decreases body temperature.
*B.
levels rise after ovulation.
C.
stimulates LH/FSH release.
D.
stimulates uterine contractions.
E.
stimulates oxytocin release.

28.  What is the most likely the major cause of the following conditions: increased calcium absorption from the intestine, increased calcium excretion in urine, increased calcium resorption from bone, and decreased synthesis of vitamin D?
A. 
Low blood calcium.
B. 
High blood calcium.
C. 
Low vitamin D.
*D. 
Excess vitamin D.

29.  Compared to Type 1 collagen in skin, Type 1 collagen in the dentine layer of teeth has
A. 
less hydroxyproline.
*B. 
more hydrogen bonds along the triple helix.
C. 
fewer lysine crosslinks between fibrils.
D. 
no gaps or holes between tropocollagen molecules in the fibrils.

30.  Dental calculus
*A. 
has different stoichiometry between calcium and phosphate than tooth enamel.
B. 
is harder than tooth enamel.
C. 
is pure calcium and phosphate, with no other mineral components.
D. 
is a required course for your graduation.

31.  Remodeling of bone in the oral cavity is likely to occur in response to
A. 
rickets.
B. 
untreated diabetes.
C. 
hypoparathyroidism.
D. 
tooth eruption.
*E. 
All of the above.

32.  Bioactivity of calcium-based biomaterials, as discussed in Dr. Jefferies’ presentation, is defined as:
A.
the setting reaction displayed by a glass ionomer cement.
B.
the formation of a smear layer on dentin.
C.
the polymerization of a dentin adhesive material.
*D.
the formation of apatite on the surface of the material and possibly also at the interface with tooth structure.
E.
None of the above.

33.  As was mentioned in Dr. Jefferies’ presentation, which class of enzymes, present within the dentinal structure, has been demonstrated to become active upon acid-etching of dentin with phosphoric acid; and could subsequently compromise the bonding of adhesives to dentin by degrading dentinal collagen?
A.
Kinases
B.
Ligases
C.
Decarboxylases
D.
Isomerases
*E.
Metalloproteinases

34.  Secretion of saliva is stimulated by

A.
atropine.

*B.
acetycholinesterase inhibitors.

C.
sleep.

D.
fear.

E.
diuretic drugs.

35.  Stimulation of saliva results in an increase of up to 30-fold in the concentration of salivary

A.
phosphate.

B.
H+.

*C.
bicarbonate.

D.
Ca2+.

E.
mucin.

36.  The MAIN REASON that sucrose is a unique substrate for the formation of plaque dextran is because

A.
plaque bacteria cannot metabolize any other sugar.

B.
it is a disaccharide.

C.
it contains both glucose and fructose.

*D.
it is a high energy glucose donor.

E.
it has a -1,4 linkage between glucose and fructose.

37.  The critical pH for net demineralization of dental enamel is 

A.
6.0

*B.
5.5

C.
5.0

D.
4.5

E.
4.0

38.  Fluoride is an unusual mineral nutrient in that
A.
it cannot be absorbed from foods.
B.
it accumulates in the body, because it can be absorbed from foods but cannot be excreted.

C.
it is very poorly absorbed from foods of animal origin.

*D.
its level in plant and animal food sources is highly variable, because it depends on fluoride levels in the environment where they were grown.
E.
it cannot be obtained from a vegetarian diet, because plants do not contain significant levels of fluoride.

39.  The level of fluoride recommended in drinking water to provide optimal protection against both dental caries and mottling of dental enamel is

A.
0.1 ppm (parts per million).
B.
0.2 ppm.
C.
0.5 ppm.
*D.
1 ppm.
E.
2 ppm.
40.  Physiologic wear is usually characterized as slow and progressive; on the other hand, pathologic wear is rapid and caused primarily by occlusal parafunctional habits.

A.
First statement is true, second statement is false.
B.
First statement is false, second statement is true.
*C.
Both statements are true and related.
D.
Both statements are false and related.

41.  The following are all considered enamel protective factors, EXCEPT:

A.
presence of salivary buffers.
*B.
presence of low pH.
C.
presence of higher concentrations of Ca and P in saliva.
D.
presence of a high concentration of F ion.
E.
presence of high salivary flow.

42.  Reactive oxygen species can do extensive damage to cells through a chain reaction that causes oxidation of

A.
carbohydrates.

B.
proteins.

*C.
lipids.

D.
RNA. 

E.
DNA.

43.  Of the following reactive oxygen species, the MOST reactive is
A.
O2 (molecular oxygen).  
B.
O2- (superoxide).

C.
H2O2  (hydrogen peroxide).

D.
ClO- (hypochlorite).

*E.
.OH (hydroxyl radical).

44.  All of the following protect cells from the harmful effects of reactive oxygen species EXCEPT
*A.
Fe2+.

B.
ascorbic acid.

C.
catalase.

D.
glutathione.

E.
vitamin E.

45.  Propagation of membrane depolarization along the surface of nerve cells occurs as a result of movement across the cytoplasmic membrane of
*A.
Na+.

B.
K+.

C.
Ca2+.

D.
Cl-.

46.  Excitatory neurotransmitters directly activate



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.  At nerve synapses, release of neurotransmitters from the presynaptic bulb is the result of activation of



*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.  A drug that blocks the activity of the HIV-1 Tat protein would prevent efficient
A.
virus uncoating.

B.
integration of viral DNA into the host genome.

*C.
transcription of viral DNA.

D.
viral RNA splicing.

E.
maturation of virus particles.

49.  A drug that blocks the activity of the HIV-1 protease would prevent cleavage of the
A.
host cell CD4 receptor protein.

B.
host cell CXCR4 co-receptor protein.

C.
Env polyprotein.

D.
Tat-Rev polyprotein.

*E.
Gag-Pol polyprotein.

50.  Dideoxycytidine is an effective inhibitor of HIV-1 replication, but not host cell DNA synthesis, BECAUSE
A.
the virus is replicated in the cytoplasm of infected cells.

*B.
reverse transcriptase has no edit function.

C.
deoxycytidine does not base pair with DNA.

D.
deoxycytidine does not base pair with RNA.

E.
the host cell polymerase cannot use ddCTP as a substrate.
