Final Exam – New Material
Blood 

00.01) Hyperventatilation results as a decrease of blood pH.

00.08) The first step of heme biosynthesis occurs in the mitochondrion.

00.60) The following would result from a decrease in blood pressure except

A. Vasoconstriction caused by increase levels of angiotensin II

B. Increased by aldosterone synthesis in the adrenal cortex

C. Increased synthesis of sodium channels in the kidney

D. Decreases renin production by the kidney

E. Cleavage of angiotensin I to angiotensin II by the angiotensin converting enzyme (ACE).
01.88) Heme biosynthesis occurs both in the mitochondria and in the cystosol.

02.16) The red blood cell uses only anaerobic glycolysis to produce its energy

02.67) Obstruction of the bile duct leads to major elevation in the blood of

A. Protoporphyrin IX

B. A reaction product formed by alpha-ketoglutarate dehydrogenase in the TCA cycle

C. A water-soluble, conjugated derivative of bilirubin

D. Hemoglobin derivatives containing ferric (Fe 3+) iron atom

E. Carbon monoxide resulting from rapid degeneration of heme

03.67) In the process of hemoglobin degradation, metabolism of the heme involves 

A. Formation of bilirubin diglucuronide in liver

B. Binding of bilirubin to albumin in the blood

C. Formation of protoporphyrin IX and its secretion into the blood

D. BOTH A and B

E. ALL A, B, and C

03.68) In the human organism, the main pool of iron is found in

A. Myoglobin

B. Hemoglobin

C. Bilirubin

D. Apoferritin

E. Transferring

05.14) Hyperventilation results in a decrease of blood pH.

05.72) In the human body, the largest pool of iron is normally found in

A. myoglobin

B. hemoglobin

C. transferring

D. ferritin

E. hemosiderin

06.25) Heme is synthesizes in the liver and transported in the blood to other tissues.

06.26) Iron is stored in the liver as ferritin and transported in the blood by transferring.

06.27) Lead poisoning results in an overproduction of δ-aminolevulinic acid (δ-ALA).

06.28) Bradykinin induces vasoconstriction during the inflammatory stage of wound healing.

06.33) The nitrogen in heme comes from

A. glutamine

B. glutamate

C. aspartate

D. arginine

E. glycine

06.34) Of the following heme degradation products, the LEAST water soluble is

A. urobilin

B. urobilinogen

C. bilirubin

D. bilirubin diglucuronide

E. bilirubin photoproduct

04.50) In the process of hemoglobin degradation, metabolism of the heme involves

A. formation of bilirubin monoglucuronide in the intestine and its conversion to biliverdin monoglucuronide

B. cleavage of the globin molecule by microsomal oxygenase in the blood resulting in the release of free amino acids

C. formation of urobilinogen in the intestine and excretion of its oxidation product in the feces and urine

D. synthesis of stercobilinogen in the liver followed by formation of a complex with albumin in the blood

E. release of nitric oxide from the degradation of the porphyrin ring nitrogens of the heme in the red blood cells

Blood Clotting:
01.40) Non-steroidal anti-inflammatory drugs (NSAIDs) are

A. All derived from the precursor arachidonic acid

B. Inbibitors of cyclooxygenase

C. High affinity inhibitors of heme oxygenases

D. Often used to stop bleeding after minor injuries

E. Not effective analgesics

01.41) Heparin

A. Is characterized by a direct thrombolytic activity

B. Is most effective after administration for three days

C. Inhibits the aggregation of platelets caused by prostacyclin 

D. Requires calcium ions to prevent its inactivation

E. Acts by binding to antithrombin III

01.42) The difference between the anticoagulant action of heparin and warfarin in the human organism is that heparin

A. Inhibits procoagulant functions of platelets while warfarin interacts with endothelium

B. Can be given during the day but warfarin should be given at night

C. Is eliminated slowly from the circulation while warfarin is removed quickly

D. Is an instantaneous blood anticoagulant while warfarin takes effect only after several days

E. Binds to prothrombin but warfarin binds to fibrinongen

01.43) Which of the following agents directly interacts with platelets to result in a hemostatic response after an injury?

A. Sodium ions in the extracellular matrix

B. Red blood cells released from the bone marrow

C. Von willebrand factor circulating in the blood

D. Tissue plasminogen activator in the blood

E. Endothelial cells covering the blood vessels wall

01.44) Thalassemias are disorders

A. In heme synthesis

B. Resulting from defective ferritin 

C. Characterized by the presence of normal amounts of structurally defective variants of hemoglobin

D. Characterized by the absence or decreased amounts of globin chains of hemoglobin
E. Resulting  from iron deficiency

Q 111 to 114: Select the one lettered heading that is most closely associated with each of the following descriptions:



A. Anithrombin III



B. Factor VIIa



C. Factor Xa



D. Thrombin



E. Factor VIII

01.91) thrombomodulin

01.92) Von Willebrand factor

01.93) tissue factor

01.94) Factor Va

02.68) Which macromolecule is involved in the formation of the hemostatic plug?

A. Trypsinogen in the intestine

B. Plasminogen in the blood vessel wall

C. Urobilnogen in the kidney

D. Prourokinase in the tissues

E. Fibrinogen in the blood

02.69) Activation of blood coagulation factor X is accomplished through two different pathways. One pathway requires

A. Vitamin C dependent hydroxylation of clotting factors

B. Activation of fibrinogen to fibrin

C. Binding of platelets to endothelial cells on the surface of blood vesseld

D. Proteolytic cleavage of factor VIIIa to form factor VIII

E. The formation of a complex containing phosphate, calcium ions, tissue factor and factor VIIa

Q 100 – 104: Fresh blood is withdrawn from the antecubital vein of a patient. To prevent this blood specimen from clotting, addition of an anticoagulant is necessary. Mark below which compounds will inhibit (A) clotting of the withdrawn blood and which compounds will not be inhibitory (B)


(A) inhibitory or (B) Non-inhibitory                         Compound

02.100) _____









Sodium Citrate

02.101) _____









Calcium Ions

02.102) _____









Warfarin

02.103) _____









Vitamin K

02.104) _____









Heparin
03.37) Retraction of blood clot by platelets is regulated by which protein of calcium metabolism?

A. 1-Hydroxylase 

B. Calbindin

C. Calcitonin

D. Calmodulin

E. Parathyroid hormone

03.69) An important event in dissolution of blood clots is proteolytic degradation of fibrin network by plasmin. To accomplish this process, plasminogen has to be converted to plasmin, The rate of the conversion is accelerated by

A. Plasminogen activator inhibitor

B. Von Willebrand’s factor

C. Phospholipid and calcium ions

D. E-aminocaproic acid

E. The fibrin clot surface

03.70) Which agent will induce a state of decreased blood coagulation after administration to a patient with symptoms of a thrombotic disease.

A. Antiplamin

B. Vitamin K

C. Warfarin (Coumadin)

D. Calcium chloride

E. Factor VII (Antihemophilic globulin)

03.71) Aspirin is frequently used as a mild blood anticoagulant which

A. Acts by binding to antithrombin III

B. Is characterized by a direct thrombolytic activity

C. Is very effective as an inhibitor of serine proteases

D. Inhibits aggregation of platelets caused by thromboxane A2

E. Requires calcium ions for its activity

03.72) In the process of wound healing the sequence of evens is the following:

A. Platelet aggregation, clot formation, cell invasion, tissue repair, and collagen remodeling

B. Cell invasion, inflammation reaction, platelet aggregation, clot formation and tissue repair

C. Clot formation, cell invasion, tissue repair, collagen remodeling and inflammation reaction

D. Glycoaminoglycan synthesis, inflammation reaction, tissue repair, tissue remodeling and fibrin accumulation

E. Cytokine release, clot formation, phospholipid cleavage, tissue remodeling and tissue repair

Q 91 - 96: Select the one lettered heading that is most closely associated with each of the following descriptions.

A. Factor Xa

B. Factor VIII

C. Heparin

D. Fibrinogen

E. Prostacyclin

03.91) Its deficiency occurs in patients with hemophilia A

03.92) A precursor protein for the formation of blood clot network

03.93) Cofactor of a serpin; both form a complex which specifically inactivates thrombin

03.94) A serine protease that promotes blood coagulation by activation of prothrombin

03.95) A glycosaminoglycan used clinically to decrease the rate of blood coagulation

03.96) An adhesive protein indispensable for aggregation of platelets

05.73-76) A. Factor VIIa

B. Factor Xa

C. Factor XIIIa

D. Thrombin

E. Urokinase

Match each of the following reactions with the enzyme from the list above that catalyzes the reaction.  Each letter may be used once, more than once, or not at all.

05.73) Activates fibrinogen to fibrin

05.74) Activates plasminogen to plasmin

05.75) Activates Factor XI to Factor XIa

05.76) Activates prothrombin to thrombin

05.77-05.79) A. Sodium citrate

B. Warfarin

C. Thrombomodulin

D. Aspirin

E, Heparin

Match each of the following descriptions of anticoagulant action with the appropriate anticoagulant from the above list.  Each letter may be used once, more than once, or not at all.

05.77) Interferes with maturation of several clotting factors during their synthesis, by preventing the recycling of vitamin K

05.78) Forms a complex with antithrombin III (ATIII) that accelerates the reaction of ATIII with thrombin

05.79) Interferes with platelet activation by blocking the synthesis of thromboxane A2 (TXA2) in platelets

06.38) Which of the following does NOT activate platelets?

A. prostaglandin I2

B. collagen

C. thromboxane A2

D. ADP

E. thrombin

06.39) Proteolytic cleavage by thrombin converts

A. factor V to factor Va

B. factor VIII to factor VIIIa

C. factor XI to factor XIa

D. factor XIII to factor XIIIa

E. all of the above

06.40) Fibrinogen is activated to fibrin by 

A. factor XIIIa

B. activated platelets

C. endothelial cells

D. thrombin

E. prothrombin

Q06.84-06.87) Select the one lettered heading that is most closely associated with each of the following descriptions.  Each letter may be used once, more than once, or not at all.


A. citrate


B. heparin


C. aspirin


D. warfarin

From the above list of anticoagulants, choose the one that is associated with each of the following mechanisms of anticoagulation.

06.84) inhibits thromboxane A2 synthesis in platelets

06.85) inactivates thrombin by a mechanism that normally occurs at the surface of endothelial cells

06.86) prevents thrombin activation at the surface of cells by chelating an essential metal cofactor

06.87) blocks carboxylation of glutamate residues of several coagulation factors in liver cells

04.51) Vitamin K is required fro the normal synthesis of all the following coagulation proteins EXCEPT

A. Factor VII

B. Factor VIII

C. prothrombin

D. Factor IX

E. Factor X

04.52) The formation of primary and secondary thrombi in the circulatory system, following a blood vessel injury, generates an inflammatory response leading to 

A. a decrease of local temperature

B. binding of cytokines to fibrin network

C. acceleration of tissue repair in the red blood cells

D. extravasation of blood platelets

E. initiation of wound healing process

04.53) A homozygotic male patient with hemophilia A came to your office for treatment.  Knowing that his factor VIII concentration in blood is 3 percent of the normal concentration, you should

A. call the Center for Disease Control in Atlanta, GA, to check which possible infections may affect the patient

B. consider this factor VIII concentration acceptable to perform an invasive procedure

C. refuse to treat this patient

D. request that the patient show you records of complete blood chemistry and hematologic data before examination of the patient

E. examine the patient but refrain from invasive procedures until the patient consults his physician who administers an exogenous factor VIII preparation

Q04.89-04.92)
A. antiplasmin



B. prostacyclin



C. heparin



D. sodium citrate



E. warfarin (coumadin)

Match the letter of the blood anticoagulant above with its mechanism of action indicated below.  Each letter may be used once, more than once, or not at all.

04.89) Inhibits reduction of vitamin K to its active form in the liver

04.90) Binds calcium thereby making it not available for the progression of the blood coagulation pathway

04.91) Increases the activity of antithrombin III and accelerates inactivation rate of thrombin

04.92) Following oral administration, exerts its full anticoagulant effect after several days

Steroid Hormones VS. Peptide Hormones:
00.21) Steroid hormones are stored in secretory vesicles within cells.
00.24) Steroid hormones can regulate the transcription of genes.

00.22) Peptide hormones are synthesized as inactive pre-pro-hormones.

00.25) Peptide hormones in the blood are usually bound to carrier proteins.

01.32) The rate limiting in steroid hormone biosynthesis involves the formation of

A. Pregnenolone

B. Progesterone

C. 17-beta estradiol

D. Tetraiodothyronine

E. Cortisol 

03.57) Peptide hormones,

A. Bind to receptors inside the cell

B. All travel through the blood bound to carrier proteins

C. Diffuse across the plasma membrane

D. Are active in their pre-prohormone form

E. Mediate their effects through cell surface receptors

04.08) Steroid hormones are stored in membrane vesicles.

04.09) Peptide hormone are synthesized as inactive pre-pro hormones.

04.10) G proteins couple some cell surface receptors to 2nd messenger systems.

04.11) Steroid hormones regulate the transcription of new protein.

04.12) Peptide hormones are usually bound to carrier proteins in the blood.

05.39) Hormones that directly activate 2nd messenger systems,

A. bind to receptors inside the cell

B. do not regulate the transcription of genes

C. bind to G-protein coupled receptors at the cell surface

D. activate intracellular mediators that are long-lived

E. are never stored inside the cell 

Endocrine Hormones:
00.57) All of the following hormonal events are associated with lactation except that 

A. Prolactin binds to a receptor inside the cell

B. Oxtyocin is released from the posterior pituitary in response to suckling

C. Dopamine inhibits prolactin release from the anterior pituitary

D. Oxytocin stimulates uterine contractions

E. Prolactin stimulates synthesis of milk proteins in the mammary gland.

00.58) All of the following would likely result from a cortisol-secreting tumor of the adrenal cortex except increased

A. Degradation of muscle protein

B. Glycogen synthesis in the liver

C. Release of ACTH from the anterior pituitary 

D. Gluconeogensesis in the liver

E. Lipolysis in peripheral adipose tissue.

00.59) All of the following statements about growth hormone are correct except

A. It stimulates release of insulin-like growth factor in the liver

B. It stimulates lipolysis in adipose tissue

C. It stimulates protein synthesis in muscle

D. Its release is stimulated by high blood glucose

E. It stimulates glycogen synthesis in liver

00.61) A patient with bulging eyes, hyperkinesis and a goiter settles into your dental chair and complains of the room being too warm. What is the most likely cause of the patient’s condition?

A.
An iodide deficient diet

B.
Production of thyroid-stimulating immunoglobulin

C.
Decreased levels of thyroid hormone

D.
A non-functional TSH receptor

E.
A low basal metabolic rate

01.33) Which one of the following is most likely to occur when the thyroid gland is deficient in its production of thyroid hormone?

A.
Weight loss

B.
Increased heat production

C.
Elevated TSH levels

D.
Elevated T3/T4 levels

E.
Decreased levels of TRH
01.35) Which of the following is most likely to occur when the adrenal gland is deficient in its production of aldosterone?

A.
Blood pressure is decreased 

B.
PRL is released from the hypothalamus

C.
Retention of sodium ions is increased

D.
Excretion of potassium ions is increased

E.
GnRH release is inhibited
01.35) Which of the following is most likely to occur when the adrenal gland is deficient in its production of aldosterone?

A.
Blood pressure is decreased 

B.
PRL is released from the hypothalamus

C.
Retention of sodium ions is increased

D.
Excretion of potassium ions is increased

E.
GnRH release is inhibited
Q 104-108:

A. Testosterone

B. 17-B-estradiol

C. Progesterone

D. 11-cis-retinal

E. Retinoic acid

For each description below, choose the most appropriate hormone from the list above:

00.104) A precursor for estrogen

00.105) High levels stimulate LH and FSH production

00.106) Regulates differentiation of epithelial cells

00.107) Binds to opsin to from rhodopsin

00.108) High levels indicate that ovulation has occurred.

01.36) GnRH stimulates the release of 

A.
ACTH

B.
IGF

C.
LH and FSH

D.
Epinephrine

E.
Angiotensin II
01.74) Estrogen replacement therapy is effective in reducing loss of bone mineral content only if started within one year of menopause.

01.83) FSH stimulates testosterone production in Leydig cells.

01.84) All cell surface receptors activate G proteins

01.86) Testosterone inhibits LH release

Q 115 to 120: Select the one lettered heading that is most closely associated with each of the following descriptions:



A. Oxytocin



B. Prolactin



C. Vasopressin



D. ACTH



E. Angiotensin II

01.95) Produced from proopiomelanocortin (POMC)

01.96) Levels are stimulated by high sodium in the ECF

01.97) Estrogen stimulates its releases

01.98) Stimulates aldosterone production

01.99) Stimulates synthesis of milk proteins

01.100) Simulates milk ejection.

02.71) Which hormone is NOT matched with an agent that suppresses its release?



Hormone


Agent

A. GH




glucose

B. PRL



dopamine

C. Cortisol



ACTH

D. TSH



thyroid hormone

02.73) Which of the following compounds is NOT correctly matched with the tissue in which it is synthesized?

A. GnRH

Hypothalamus

B. Oxytocin
Posterior pituitary

C. POMC

Anterior pituitary

D. PTH

Parathyroid gland

E. hCG

Placenta

02.74) Vasopressin

A. release is stimulated by increased sodium levels in the blood

B. release is inhibited by angiotensin II

C. is synthesized in the posterior pituitary

D. inhibits the insertion of aquaporin-2-channels into the luminal membrane of kidney cells

E. inhibits vasoconstriction

02.75) A patient with a goiter settles into your dental chair and complains of feeling cold and tired. What is the most likely cause of the patient’s condition?

A. Increased levels of thyroid hormone

B. High circulating levels of thyroid stimulating immunoglobin

C. An iodide deficient diet

D. A TSH secreting tumor of the anterior pituitary

E. A high basal metabolic rate

02.76) 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 in adipose tissue

C. Increased levels of insulin-like growth factor

D. Increased released of urinary nitrogen

E. Increased glucose uptake in muscle and adipose tissue

02.77) During the menstrual cycle,

A. High levels of 17B-estradiol inhibit the LH surge

B. FSH release is stimulated by inhibin

C. Progesterone levels increase after ovulation

D. LH stimulates granulosa cells to produce 17B-estradiol

E. hCG is produced by the ovarian follicle

02.78) The anabolic steroid testosterone 

A. is not synthesized in women

B. causes a decrease in muscle mass

C. alone is sufficient to promote spermatogenesis

D. stimulates FSH and LH release

E. is synthesized in men in response to LH

02.79) Suckling of an infant at a mother’s breast

A. inhibits prolactin release from the anterior pituitary 

B. stimulates uterine contractions 

C. inhibits milk ejection

D. inhibits the production of milk proteins

E. inhibits oxytocin release from the anterior pituitary

03.54) Which of the following is most likely to be associated with primary hypothyroidism?

A. Low levels of TRH in the blood

B. An iodide deficient diet

C. Low TSH levels in the blood

D. High levels of T3/T4 in the blood

03.55) Each of the following occurs when a mother is nursing her infant EXCEPT

A. Dopamine stimulates prolactin release

B. Oxytocin is released from the posterior pituitary 

C. Prolactin stimulates the synthesis of milk proteins

D. Oxytocin causes contraction of uterine myometrium

E. Oxtyocin causes milk ejection from the breast

03.56) A fifty-year old women with a round middle and thin arms and legs complained of having difficulty getting up from a squatting position Her cortisol levels were eleveated, and could not be suppressed by a low dose of dexamethasone (a synthetic glucocorticood). However, with a high dose of dexamethasone, her cortisol levels decreased. Which of the following conditions would explain all of these findings?

A. A cortisol-secreting tumor of the adrenal cortex

B. High cortisol levels cause by a pituitary tumor

C. Obesity caused by overeating and lack of exercise

D. Cushing’s syndrome from administration of prednisone (a synthetic glucocorticoid) 

E. A tumor of the adrenal medulla

03.58) Which of the following most likely occurs when the renin-angiotensin-aldosterone system is stimulated?

A. Blood pressure is lowered

B. Sodium levels in the blood increase

C. Diffuse across the plasma membrane

D. Are active in their pre-prohormone form

E. Mediate their effects through cell surface receptors

03.59) Vasopressin or antidiuretic hormone (ADH) 

A. Release is inhibited by high sodium levels in blood

B. Promotes water resorption in the kidney

C. Is synthesized in the posterior pituitary

D. Suppresses cAMP levels in the kidney cell

E. Inhibits membrane insertion of aquaporin-2 water channels in the kidney

03.60) Which hormone is NOT matched with an agent that suppresses its release?




Hormone 
Agent
A. GH ---

glucose

B. Cortisol --- 
               ACTH

C. PTH --- 

Ca2+

D. TSH --- 

T3/T4

E. PRL --- 

dopamine 
Q 97 – 100: Select the one lettered heading that is most closely associated with each of the following descriptions.

A. Retinol

B. 11-cis-retinal

C. Progesterone

D. Testosterone

E. 17-B-estradiol

03.97) In Leydig cells, its synthesis is stiumated by LH

03.98) Bound to opsin, it functions to capture light in the visual cycle.

03.99) The major form of vitamin A bound to carrier proteins in the blood.

03.100) After ovulation, its synthesis is stimulated by LH

04.07) Each of the following hormones participate in maintaining blood glucose levels, insulin, glucagon, cortisol and aldosterone.
04.19) Parathyroid hormone (PTH) 

A. Is released from parathyroid gland in response to high plasma calcium levels

B. Binds to a nuclear receptor in target cells

C. Inhibits renal 1-hydroxylase activity

D. Increases demineralization of bone

E. Is produced in decreased amounts in response to vitamin D deficiency.

05.31) During lactation,

A. progesterone stimulates oxytocin release

B. suckling is required to stimulate milk ejection

C. prolactin stimulates the production of milk proteins

D. milk ejection is inhibited by bromocriptine

05.32) Which of the following compounds is NOT correctly matched with the tissue in which it is synthesized?

A. TSH – anterior pituitary

B. GnRH – hypothalmas 

C. hCG – placenta 

D. vasopressin – posterior pituitary

E. POMC – anterior pituitary

05.33) Which hormone is NOT matched with an agent that suppresses its release?

HORMONE – AGENT

A. PRL – dopamine 

B. Vasopressin – NaCl

C. GH – somatostatin 

D. PTH – Ca2+
E. Cortisol – glucose 

05.34) During the menstrual cycle,

A. progesterone levels are high at the time of ovulation

B. inhibin inhibits LH release from the anterior pituitary

C. high estrogen levels preced the LH surge

D. progesterone stimulates proliferation of granulose cells

E. menses is stimulated by high estrogen and progesterone levels

05.35) Testosterone

A. stimulates FSH and LH release from the hypothalamus

B. is synthesized from estrogen

C. levels in the testes are higher than plasma testosterone levels

D. is not required for spermatogenesis 

E. stimulates the production of inhibin

05.36) Dehydration results in low blood volume and high NaCl in the extracellular fluid.  Under these conditions which of the following processes is most likely to occur in humans?

A. Elevated aldosterone levels inhibit sodium resorption in the kidney

B. Lysine vasopressin stimulates contraction of vascular smooth muscle

C. Renin inhibits production of angiotensin II

D. Newly inserted aquaporin-2 channels promote water resorption in the kidney

E. Angiotensin II inhibits contraction of vascular smooth muscle

05.37) A 40-year old patient settles into your dental chair for a routine check-up  and cleaning.  Since the last visit, you notice an increased spacing between his teeth, broadened nose, excess skin folds in his face and his hands seem unusually large.  Which of the following statements are most consistent with his symptoms?

A. Plasma glucose levels are likely suppressed

B. Plasma triglycerides are suppressed

C. Urinary nitrogen excretion is elevated

D. Plasma IGF-1 levels are suppressed

E. GH levels are elevated

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

A. Low levels of ACTH

B. Elevated aldosterone levels

C. Hypoglycemia under stressful conditions

D. Elevated cortisol levels

E. Elevated blood pressure

05.70) Which of the following does NOT result from increased levels of PTH (parathyroid hormone)?

A. Activation of renal 1-hydroxylase

B. Increased uptake of dietary calcium in the intestine

C. Increased retention of calcium in the kidney

D. Decreased osteoclast activity

E. Increased resorption of calcium from bones

06.65) Which hormone is NOT matched with an agent that suppresses its release?

HORMONE

AGENT

A. ACTH

cortisol

B. thyroid hormone
TSH

C. PRL


dopamine

D. GH


glucose

06.66) As the sole dietary source for vitamin A, which of the following could not be converted into a form that supports the visual cycle in photoreceptor cells?

A. retinol

B. retinoic acid

C. retinal

D. B-carotene

06.67) Vasopressin

A. release is stimulated by increased sodium levels in the blood

B. release is inhibited by angiotensin II

C. is synthesized in the posterior pituitary

D. inhibits the insertion of aquaporin-2 channels into kidney cells

E. inhibits vasoconstriction

06.68) A patient with a goiter settles into your patient chair and complains of feeling cold and tired.  What is the most likely cause of the patient’s condition?

A. increased levels of thyroid hormone

B. high circulating levels of thyroid stimulating immunoglobin

C. an iodide deficient diet

D. a TSH-secreting tumor of the anterior pituitary

E. a high basal metabolic rate

06.69) Which of the following is associated with adrenal insufficiency (ie inadequate production of aldosterone and cortisol)?]

A. decreased levels of pro-opimelanocortin

B. decreased sodium levels in the blood

C. increased blood pressure

D. increased degradation of muscle protein

E. increased lipolysis of adipose

06.70) 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. increased levels of insulin-like growth factor

D. increased release of urinary nitrogen

E. increased glucose uptake in muscle and adipose

06.71) During the menstrual cycle

A. high levels of 17B-estradiol inhibit the LH surge

B. FSH is stimulated by inhibin

C. progesterone levels increase after ovulation

D. LH stimulates granulose cells to produce 17B-estradiol

E. hCG is produced by the ovarian follicle

06.72) Testosterone

A. is not synthesized in women

B. causes a decrease in muscle mass

C. alone is sufficient to promote spermatogenesis

D. stimulated FSH and LH release

E. biosynthesis, in men, is stimulated by LH

06.73) Suckling of an infant at a mother’s breast

A. inhibits prolactin release from the anterior pituitary

B. stimulates uterine contractions

C. inhibits milk ejection

D. inhibits the production of milk proteins

E. inhibits oxytocin release from the anterior pituitary

04.64) Diabetes insipidus is a disease associated with excess urination and thirst.  Which of the following would most likely cause this condition?

A. damage to the anterior pituitary

B. non-functional kidney vasopressin receptors

C. overactive aquaporin 2 channels

D. high levels of vasopressin in the blood

E. high sodium levels in the extracellular fluid

04.65) All of the following hormonal events are associated with lactation EXCEPT

A. prolactin stimulates synthesis of milk proteins in the mammary glands

B. oxytocin is released from the posterior pituitary in response to suckling

C. dopamine inhibits prolactin release from the anterior pituitary

D. oxytocin stimulates uterine contractions

E. prolactin binds to a receptor inside the cell

04.66) All of the following would likely result from a cortisol-secreting tumor of the adrenal cortex EXCEPT

A. increased degradation of muscle proteins

B. increased glycogen synthesis in the liver

C. increased release of ACTH from the anterior pituitary

D. increased gluconeogenesis in the liver

E. increased lipolysis in peripheral adipose tissue

04.67) All of the following statements about growth hormone are correct EXCEPT

A. it stimulates release of insulin-like growth factor (IGF) in the liver

B. it simulates lipolysis in adipose tissue

C. it stimulates protein synthesis in muscle

D. its release is inhibited by high blood glucose

E. it stimulates glycogenolysis in the liver

04.68) A patient with bulging eyes, hyperkinesis and a goiter, settles into your dental chain and complains of the room being too warm.  What is the most likely cause of the patient’s condition?

A. an iodide deficient diet

B. production of thyroid stimulating immunoglobin

C. decreased levels of thyroid hormone

D. a non-functional TSH receptor

E. a low basal metabolic rate

Q04.79-04.83)
A. testosterone



B. 17β estradiol



C. progesterone



D. 11-cis-retinal



E. retinoic acid

For each of the descriptions below, choose the most appropriate hormone from the list above.  Each letter may be used once, more than once, or not at all.

04.79) It is a biosynthetic precursor for estrogen

04.80) High levels stimulate LH and FSH production 

04.81) It regulates differentiation of epithelial cells

04.82) High levels indicate that ovulation has occurred

04.83) Binds to opsin to form rhodopsin

Glucocorticoids:
00.26) High levels of glucocorticoids inhibit arachidonic acid production.  
04.13) Excess glucocorticoids inhibit arachidonic acid production.

Calcium, Vitamin D, and Bone:
00.50) Which of the following is the most likely cause of hypocalcaemia in an individual unresponsive to administration of the biologically active form of vitamin D?

A. Genetic deficiency in renal 1-hydoxylase 

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

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

A. Calcitonin

B. Parathryoid hormone

C. Thyroid hormone

D.
Vitamin C

E.
Vitamin D

00.52) The biological active form of the vitamin D is

A.
Cholecalciferol

B.
25-hydroxycholecalciferol

C.
1,25-dihydroxycholecalciferol

D.
24,25-dihydroxycholecalciferol

E.
7-dehydrocholesterol

00.54) 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 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

01.28) Which one of the following compounds is released into the blood in response to LOWER than normal levels of serum calcium

A.
Calcitonin

B.
Parathyroid hormone

C.
Thyroid hormone

D.
Vitamin C

E.
Vitamin D
01.70) The biologically active form of vitamin D is 25-Hydroxycholecalciferol
01.71) In the U.S. the amount of calcium in the diet is approximately the same as the recommended amounts for female and male adults and teenagers

01.72) Calcium from food or supplements is almost completely absorbed into the body in the intestines

01.75) Formation of hydroxyapatite (biological apatitie) in bone requires sites for nucleation in collagen.
01.81) Extensive loss of bone mass can occur after several years of anorexia.

02.21) A child who is kepy inside watching TV instead of playing outside in the sunshine, and who drinks soda in stead of milk, has a greatly decreased risk of developing rickets

02.24) Pyrophoshate increases bone formation

02.25) Estrogen reduced bone loss in pre-menopausal females by blocking maturation of immature osteoclasts

02.26) A person with osteoporosis has a decreased risk of tooth loss

02.59) The rate controlling step in Vitamin D synthesis occurs in

A. Skin

B. Liver

C. Kidney

D. Intestine

E. Red blood cell

03.15) Resorption of maxillary bone decreases in periodontal disease.

03.16) Laura, who has early-stage post-menopausal osteoporosis, is more likely to have some loose teeth than her identical twin sister, Lisa, who does not have osteoporosis.

03.36) A 3-yr old child showing slow tooth development was found to be deficient in vitamin D. The vitamin deficiency could be caused by any of the following EXCEPT

A. Watching TV instead of playing outside

B. Avoidance of dairy products due to lactose intolerance 

C. Hyperparathyroidism 

D. Kidney disease

E. Liver disease

04.01) The chances that one of your adult female patients has a dietary deficiency of calcium are less than 10%.

04.02) Calmodulin is a cytoplasmic protein that binds calcium in response to many cellular stimuli.

04.03) Osteoporosis can result in loosened teeth due to increased porosity of the jaw bones.

04.04) Crystallization of calcium phosphate occurs at gaps between tropocollagen molecules within collagen fibrils.

04.05) Osteoblasts provide highly localized concentrations of calcium and phosphate for the bone mineralization process.

05.69) The rate controlling step in the synthesis of the active form of Vitamin D occurs in

A. intestine

B. liver

C. skin

D. kidney

E. bone marrow

06.41) Which of the following is the most likely cause of hypocalcemia in an individual unresponsibe 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. excess dietary intake of calcium

06.42) 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

06.43) The biologically active form of Vitamin D is

A. cholecalciferol

B. 25-hydroxycholecalciferol

C. 1,25-dihydroxycholecalciferol

D. 24,25-dihydroxycholecalciferol

E. 7-dehydrocholestrol

06.44) In the US 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

Teeth:
00.53) Which of the following two calcified tissues contains approximately the same percentage of hydroxyapatite?

A. Maxillary bone and cementum

B. Cementum and dentin

C. Dentin and enamel

D. Cementum and enamel

E. Maxillary bone and dentin

00.55) Which one of the following statements regarding the reaction below is correct?


Ca (2+) + HP04 (2-) ------------------ Biological apatite [mainly Ca10(PO4)6(OH)2]

                                         ----

A.
A decrease in the concentration of Ca2+ promotes formation of biological apatite

B.
Biological apatite is unaffected by changes in the concentration of HPO4 (2-)

C.
pH has no effect on the reaction

D.
Parathyroid hormone can shift the reaction towards Ca(2+) + HPO4(2-)

E.
This reaction has no relevance to the formation of teeth

02.08) Anaerobic glycolysis by bacteria in the mouth produces OH-, which dissolves tooth enamel

02.22) During formation of cementum, biological apatite formation initially occurs at gaps between tropocollagen molecules within collagen fibrils

02.23) Dental calculus is identical in composition and structure to dental enamel

03.04) Aerobic glycolysis by bacteria in the mouth produces H+, which dissolves tooth enamel.
03.13) Collagen in the cementum layer of the tooth has greater mechanical strength than collagen of skin because it contains less hydroxyproline but more lysine crosslinks.

03.14) Dental calculus contains mineralized deposits of calcium and phosphate resembling hydroxyapatite.

03.40) Which metabolic pathway produces lactic acid that promotes dental caries?

A. Aerobic glycolysis

B. Anaerobic glycolysis

C. Glycogenolysis

D. B-oxidation of fatty acids

E. Lipolysis

03.51) Each of the following nutrients are important for strong tooth and healthy gum development EXCEPT

A. Vitamin C

B. Vitamin D

C. Calcium

D. Sodium

E. Phosphorus

04.18) The critical pH for demineralization of dental enamel is 6.5.

06.36) The critical pH for net demineralization of dental enamel is

A. 7.0

B. 6.5

C. 6.0

D. 5.5

E. 5.0

06.36) The critical pH for net demineralization of dental enamel is

A. 7.0

B. 6.5

C. 6.0

D. 5.5

E. 5.0

06.37) When the pH at the tooth surface in dental plaque drops from 6.2 to 4.2, the concentration of H+ ions

A. decreases by a factor of 100

B. decreases by a factor of 20
C. decreases by a factor of 2

D. increases by a factor of 20

E. increases by a factor of 100

Salvia:
02.80) Which of the following is NOT a function of salvia

A. Remineralization of dental enamel

B. Lubrication of oral surfaces

C. Supply of nutrients to oral tissues

D. Inhibition of bacterial growth

E. Buffering of metabolic acids produced in dental plaque

02.81) The component of salvia most responsible for its physical properties is

A. HCO3 – 

B. Mucin

C. Amylase

D. Statherin

E. Dextran

03.10) Bicarbonate is major buffering component found in human salvia.

05.91-05.94) 
A. Lactoferrin 



B. Lysozymes



C. HCO3-


D. Mucin



E. Amylase
Match each of the following descriptions with the appropriate salivary component from the list above.  Each letter may be used once, more than once, or not at all.
05.91) Maintains a thick aqueous layer covering all the hard and soft surfaces of the mouth. D
05.92) Can increase more than 10-fold in concentration when saliva is stimulated. C

05.93) Prevents the growth of bacteria by depriving them of an essential nutrient. A
05.94) Helps to clear sticky food residues from the oral cavity. E

06.23) Salivary amylase is essential for complete digestion of dietary starch.

06.24) Inhibitors of acetylcholinesterase block salivation

04.69) When the rate of salivary secretion increases,

A. the concentration of sodium ions in saliva decreases

B. the concentration of phosphate ions in saliva increases

C. the pH of saliva decreases

D. the protein concentration of saliva increases

E. the concentration of bicarbonate ions in saliva increases

04.70) Which of the following is NOT a function of saliva?

A. remineralization of dental enamel

B. buffering of acids in the oral cavity

C. inhibition of bacterial growth in the oral cavity

D. digestion of dietary protein

E. digestion of dietary starch

Fluoride:
02.84) The estimated safe and adequate daily intake of fluoride is

A. 1.5 – 4.0 MICROgrams for children and adults

B. 0.1 – 1.0 MILLIgrams for children and adults

C. 1 – 10 MICROgrams for infants and 20 – 40 MICROgrams for adults

D. 0.1 0 1.0 MILLIgrams for infants and 1.5 – 4.0 MILLIgrams for adults

E. 1 – 10 MILLIgrams for infants and 20 – 40 MILLIgrams for adults

04.15) For adults, a dietary intake of 1.5-4.0 mg/day of fluoride is considered safe and effective.

Diabetes:
00.56) Diabetes insipidus is a disease associated with excess urination and thirst. Which of the following would most likely cause this condition?

A. Damage to the anterior pituitary

B. Non-functional kidney vasopressin receptors

C. Overactive aquaporin 2 channels

D. A tumor of the posterior pituitary

E. High sodium levels in the extracellular fluid

Visual Cycle:

01.82) Retinoic acid and opsin function together in the visual cycle.

06.66) As the sole dietary source for vitamin A, which of the following could not be converted into a form that supports the visual cycle in photoreceptor cells?

A. retinol

B. retinoic acid

C. retinal

D. B-carotene

HIV:/Reverse Transcriptase/ Viruses:
00.16) Reverse transcriptase is more error prone than most DNA polymerases because it lacks an edit function.

01.49) Copying the HIV-1 genome by reverse transcriptase (RT) is a low-fidelity transcription process because

A.
HIV-1 RT does not bind to a specific tRNA

B.
HIV-1 RT does not have a 3’ to 5’ exonuclease (i.e. no editing function).

C.
RNase H hydrolyzes the RNA that is synthesized by RT

D.
RNA synthesized by RT forms Watson-Crick base pairs with the tRNA primer

E.
HIV-1 integrase hydrolyzes double-stranded HIV-1 DNA

01.50) The CD4+ T cell receptor and coreceptor (fusin protein) are essential for

A.
The inhibition of gp 120 synthesis

B.
The entry of the HIV-1 nucleoprotein into the HIV-1 target cells

C.
Maintaining the T-lymphocytes

D.
The entry of HIV-1 integrase, but not HIV-1 RNA, into target cells

E.
The entry of the reverse transcriptase inhibitor AZT into infected cells
01.68) Reverse transcriptase synthesizes RNA from a DNA template
02.52) A typical retrovirus, such as the one that causes AIDS,

A. Has double stranded DNA as its genome

B. Has single stranded DNA as its genome

C. Is replicated without using a primer for DNA synthesis

D. Is replicated by a viral 3’ ( 5’ DNA polymerase

E. Has repeated sequences on each end of its genome

03.61) HIV-1 reverse transcriptase, unlike human DNA polymerase, is inhibited by AZT (structure show below) / because reverse transcriptase 

A. Inhibits RNase H

B. Lacks the 3’ ( 5’ exonuclease edit function

C. Has a 5’ ( 3’ exonuclease edit function

D. Requires a DNA primer for initiation of DNA synthesis

05.13) Anti-HIV-I drug regimens (i.e. HAART) can impact on oral surgery on HIV-1 positive individuals by interfering with blood coagulation.

05.25) When a retrovirus infects a human cell the 

A. DNA genome is immediately converted to single stranded RNA

B. genome is copied without need for a primer

C. genome is converted to double stranded RNA

D. original RNA genome is digested and replaced by double stranded DNA

05.47) HIV-1 integrase randomly inserts a copy of the HIV-1 genome into the

A. cytoplasmic RNA of target cells

B. nuclear DNA of target cells

C. golgi apparatus of target cells

D. cytoplasmic triglycerides of target cells

05.48) HIV reverse transcriptase (RTase) is inhibited by AZT because HIV-1 RTase lacks

A. a 3’(5’ exonuclease function

B. a 5’(3’ exonuclease function

C. an RNaseH function

D. a 3’(5’ endonuclease function

06.79) HIV reverse transcriptase (HIV-1 RT) is a multifunctional enzyme which has all of the following activities EXCEPT

A. RNA-dependent DNA polymerase activity

B. DNA-dependent DNA polymerase activity

C. 3’-to-5’ exonuclease activity

D. RNase H activity

06.80) AZT blocks replication of the HIV-1 genome, but does not prevent replication of host cell DNA, because

A. AZT cannot be converted to AZT triphosphate by the host cell

B. AZT is rapidly degraded in uninfected host cells

C. AZT is incorporated into RNA but not into DNA

D. AZT triphosphate is a substrate for HIV-RT but not for the host cell DNA polymerase

E. the hose cell DNA polymerase has an editing function, but HIV-RT does not

04.38) Retroviruses, such as the HIV virus that causes AIDS

A. have single stranded RNA as a genome

B. have single stranded DNA as a genome

C. have double stranded DNA as a genome

D. replicate with an unusually high fidelity of replication

E. do not require a primer to replicate their genome

04.55) Some individuals who have a mutation in their CXCR4 (fusin) co-receptor do not get AIDS, even after exposure of HIV-1, because

A. levels of HIV-1 in their blood are too low to be clinically significant

B. HIV-1 virus particles cannot bind to their T-cells

C. HIV-1 RNA cannot enter their T-cells

D. HIV-1 DNA is copied but cannot integrate into their chromosomes

E. their T-cells produce defective (non-infectious) virus particles

04.56) Azidothymidine (AZT) specifically blocks HIV-1 replication because

A. AZT can be incorportated into DNA by HIV-1 reverse transcriptase but NOT by host cell DNA polymerase

B. HIV-1 particles carrying AZT in their DNA are non-infectious

C. AZT inhibits HIV-1 integrase

D. only HIV-1 infected cells can phosphorylate AZT to form the corresponding triphosphate

E. HIV-1 reverse transcriptase cannot remove AZT from DNA because it lacks a 3’(5’ exonuclease activity
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