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QUESTION 1

A 1-year-old infant presents with cardiomegaly and congestive heart failure. She has increased intracranial pressure
with hydrocephaly and cranial bruit. A vein of Galen aneurysm, revealed by MRI, is shown to compress the aqueduct of
Sylvius, the posterior part of the third ventricle, and the splenium of the corpus callosum. Normally, the cerebral vein of
Galen joins with which dural venous sinus? 

A. inferior sagittal sinus 

B. sigmoid sinus 

C. superior petrosal sinus 

D. superior sagittal sinus 

E. transverse sinus 

Correct Answer: A 

Section: Anatomy The great cerebral vein of Galen joins with the inferior sagittal sinus to form the straight sinus. The
latter drains into the transverse sinus (choice E). The superior sagittal sinus (choice D) drains posteriorly into the
transverse sinus. The transverse sinus which runs bilaterally on the posterior wall of the posterior cranial fossa becomes
the sigmoid sinus (choice B) which flows into the internal jugular vein. The superior petrosal sinus (choice C) extends
from the cavernous sinus to the beginning of the sigmoid sinus. 

 

QUESTION 2

A 50-year-old man is brought to the emergency room by the police because he was on the street screaming that the air
was being poisoned. The man is very agitated, and requires restraint by the attendants. As you, the on-call physician,
try to interview him, he tries to hit you and screams at you. Which of the following is the most appropriate first step in
management? 

A. administer amobarbital by mouth 

B. give him an injection of haloperidol 

C. give him an injection of naloxone 

D. perform a physical examination 

E. reason with him that the air is not poisoned 

Correct Answer: B 

Section: Behavioral Science and Biostatics The management of acute psychosis involves use of parenteral
antipsychotic drugs, such as haloperidol. Reasoning with a delusional patient (choice E) is usually futile, and an agitated
and uncooperative patient is unlikely to permit a physical examination (choice D) or take an oral medication (choice A).
Unless you know that the patient is intoxicated with opiates, naloxone (choice C) is unlikely to be of benefit. 

 

QUESTION 3
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A 23-year-old female has serum electrolytes tested as part of a routine physical. The laboratory results reveal a mild
degree of hypokalemia. Which of the following will promote movement of extracellular potassium into the intracellular
fluid compartment and cause hypokalemia? 

A. extracellular fluid hyperosmolality 

B. intravenous administration of a betaadrenergic blocker 

C. intravenous administration of insulin 

D. metabolic acidosis 

E. physical exercise 

Correct Answer: C 

 

 

QUESTION 4

A 47-year-old man has been chronically ill for the past 18 months. He undergoes a lung biopsy and a ection is shown in
below figure. Which of the following is the most likely diagnosis? 

A. aspergillosis 

B. leprosy 
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C. pneumocystosis 

D. sarcoidosis 

E. tuberculosis 

Correct Answer: E 

 

Section: Pathology and Path physiology Figure shows a microscopic section of lung in which there are a number of
necrotizing granulomascontaining giant cells. Aspergillosis (choice A) and pneumocystosis (choice C) are not
associated with granuloma formation. Leprosy (choice B) does (in tuberculoid leprosy) form granulomas and may be
found in the upper airways, but does not involve viscera such as the lung. Sarcoidosis (choice D) is a granulomatous
disease of unknown etiology that can involve the lung and many other organs but the granulomas are non-necrotizing. 

 

QUESTION 5

A 70-year-old man presents with Parkinson\\'s disease in an early stage. Which of the following drugs acts directly on
dopamine receptors to reduce the signs and symptoms of Parkinson\\'s disease? 

A. amantadine 

B. carbidopa 

C. entacapone 

D. orphenadrine 

E. pramipexole 

Correct Answer: E 

Section: Pharmacology Pramipexole is a dopamine receptor agonist unrelated to levodopa or ergot derivatives such as
bromocriptine and pergolide (which are also useful dopamine agonists). Amantadine (choice A) acts to facilitate the
release or slow the reuptake of dopamine, but does not act on the dopamine receptor. Carbidopa (choice B) blocks the
peripheral conversion of levodopa to dopamine, it does not act on dopamine receptors. Entacapone (choice C) blocks
the peripheral metabolism of levodopa by catechol- Omethyltransferase. Orphenadrine (choice D) is a centrally acting
anticholinergic agent that is sometimes used in Parkinson\\'s disease. 

 

QUESTION 6

Some viruses, for example, poliovirus, contain a protease that cleaves one of the eukaryotic initiation factors allowing for
cap-independent translational initiation of viral RNAs at internal ribosome entry site (IRES). Which of the following
factors is the target of these viral proteases? 

A. eIF-2 

B. eIF-2B 

C. eIF-4A 

D. eIF-4E 
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E. eIF-4G 

Correct Answer: E 

Section: Biochemistry Eukaryotic viral RNAs are not capped and the host 40S ribosome interacts with these viral RNAs
at an IRES. Capped eukaryotic mRNAs are recognized by the complex of eIF- 4E and eIF-4G, which in turn allows for
interaction of the 40S ribosome with the mRNA (see below figure). 

Initiation factor eIF-4E physically binds the cap structure in eukaryotic mRNAs and this function is facilitated by
interaction of eIF-4E with eIF-4G. Thus, loss of the interaction of eIF-4E with the protease cleaved eIF- 4G results in
loss of translational initiation from capped mRNAs. However, the binding of 40S ribosomes to viral RNAs does not
require eIF-4E, only eIF-4G. The protease encoded by the poliovirus cleaves the eIF- 4E binding site on eIF-4G. None
of the other translation factors (choices AC, E) are targets for poliovirus protease. 

 

QUESTION 7

Opioid peptides are an important physiological mechanism of the body for relief from painful stimuli. Used as
pharmacologic agents, they are highly valuable tools for pain management, although side effects are usually inevitable.
Which of the following problems are most likely during opiate treatments? 

A. difficulty sleeping 

B. hypermotility of the GI tract 

C. placebo effects 

D. respiratory alkalosis 

E. tolerance (need for higher dosage to achieve the same therapeutic effect) 
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Correct Answer: E 

Section: Physiology Tolerance is commonly observed with many pharmacologic agents, including opioids. Difficulty
sleeping (choice A), hypermotility of the GI tract (choice B), and respiratory alkalosis (choice D) are opposite to the
expected effect of opiates. The placebo effect (choice C) is, at least in part, likely due to the release of endogenous
opioid peptides in anticipation of pain relief, but is not a complication or side effect of therapy. 

 

QUESTION 8

Papez circuit provides the anatomic substrate for the integration of cognitive, emotional, and expressive brain activities.
Which of the following brain structures participates in Papez circuit? 

A. amygdale 

B. caudate nucleus 

C. mammilary nuclei 

D. suprachiasmatic nucleus 

E. ventrolateral thalamic nucleus 

Correct Answer: C 

Section: Anatomy Papez circuit is formed by efferent fibers of the hippocampus, which project by way of the fornix to the
mammillary nuclei in the hypothalamus. Axons from the mammillary nuclei project to the anterior thalamic nucleus,
which is connected to the cingulate gyrus. The latter projects back to the hippocampus by way of the parahippocampal
gyrus. Papez circuit integrates cortical, hypothalamic, and thalamic functions resulting in the integration of cognitive,
emotional, and expressive brain functions. The ventrolateral thalamic nucleus (choice E) is involved in motor pathways,
being connected to the deep cerebellar nuclei and the motor cortex. The caudate nucleus (choice B) is a component of
the basal ganglia and the extrapyramidal motor control system. Although the amygdala (choice A) is involved in
emotional brain functions, it is not part of Papez circuit. The suprachiasmatic nucleus (choice D) is located in the
hypothalamus and mediates the circadian rhythm. 

 

QUESTION 9

An X-linked recessive B-cell immune deficiency associated with a defect in the tyrosine kinase gene and low levels of all
antibody classes is most likely to present with repeated infections involving which of the following? 

A. extracellular bacteria 

B. fungi 

C. intracellular bacteria 

D. P. carinii 

E. viruses 

Correct Answer: A 

Section: Microbiology/Immunology Individuals who have been diagnosed as Xlinked agammaglobulinemic lack B
lymphocytes and are not able to produce immunoglobulins. The lack of immunoglobulins in X-linked
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agammaglobulinemia renders individuals susceptible to a succession of infectious diseases caused by extracellular
bacteria. These infections may be partially controlled by the injection of specific gamma globulin as a supportive
therapy. Xlinked agammaglobulinemic patients have T cells that are the key players in cell- mediated immunity
associated with graft rejection, intracellular parasites (choice C), viruses (choice E), and fungi (choice B). 

P. carinii (choice D) is now considered a fungus, causing infections in immunocompromised patients, such as those with
AIDS. 

 

QUESTION 10

Additive and potentially dangerous sedative interactions may occur between sedativehypnotic drugs and which of the
following herbal preparations? 

A. Echinacea 

B. gingko biloba 

C. ginseng 

D. kava 

E. St John\\'s wort 

Correct Answer: D 

Section: Pharmacology Unregulated herbal preparations are in heavy use by the public and several have been
documented to interact with regularly prescribed drugs. Kava (choice D) has sedative actions and interacts additively
with sedativehypnotics and sedative-antihistaminics. Echinacea (choice A) has no reported drug interactions to date but
many preparations contain alcohol, which may increase sedation with alcohol- containing beverages. Gingko biloba
(choice B) has antiplatelet activity and should not be used with aspirin or other antiplatelet drugs. Ginseng (choice C)
may cause CNS stimulation and should not be used by patients with epilepsy and those taking psychoactive drugs. St
John\\'s wort (choice E) may inhibit metabolism of certain drugs. 

 

QUESTION 11

A 45-year-old woman complains of gradually increasing fatigue. On physical examination she is noted to have obesity,
hypertension, buffalo hump deformity of her back, moon facies, abdominal striae, and muscle weakness. Radiographic
imaging studies identify an abnormality of her right adrenal gland which is then surgically resected. The intact specimen
weighed 24 g. A hemisection of the gland is displayed in below figure. What is the most likely diagnosis? 
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A. adrenal cortical adenoma 

B. Krukenberg tumor 

C. multifocal infarction 

D. neuroblastoma 

E. pheochromocytoma 

Correct Answer: A 

Section: Pathology and Path physiology The adrenal gland shown in figure contains a cortical adenoma. Grossly, these
neoplasms appear as well-demarcated, round to oval, yellowish, solitary nodules arising within the adrenal cortex. The
surrounding nonneoplastic cortex is thinned and atrophic. The underlying medulla is normal. The associated clinical
findings suggest Cushing syndrome due to excessive secretion of cortisol by the adenoma. Krukenberg tumor (choice
B) is an enlarged ovary due to metastatic carcinoma. Adrenal infarcts (choice C) may be associated with certain
bacterial infections and shock. The gland appears diffusely hemorrhagic and necrotic, without the formation of a discrete
tumor nodule. Neuroblastoma (choice D) is an adrenal tumor of infancy. The typical gross appearance is a large, tan
hemorrhagic mass. Hypercortisolemia is not seen. Apheochromocytoma (choice E) appears as a hemorrhagic, red- tan
medullary tumor. Clinically, there may be signs of excessive norepinephrine secretion. 

 

QUESTION 12

Patients with fungal pneumonias are not isolated from other patients because of which of the following? 

A. These infections are caused by organisms which multiply in lymph nodes. 

B. These infections are difficult to transmit from person to person. 

C. These infections are eliminated quickly by antifungal drugs (ketoconazole). 

D. These infections are naturally resolved in 24 hours. 

E. These infections provoke an effective immune response. 
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Correct Answer: B 

Section: Microbiology/Immunology In general, with the exception of some superficial infections, mycoses are not readily
transmitted from person to person. Thus, patients with fungal pneumonias are not isolated, and hospital personnel are
not generally required to wear masks. Fungal pneumonias are not resolved in 24 hours, they can become chronic, and
they need long-term treatment with antifungal drugs (amphotericin B) due to the high percent of cases that relapse
(choices C and D). Fungi that cause pneumonias are phagocytized by pulmonary macrophages and multiply in them
(choice A). Most of the fungal pneumonias occur in immunosuppressed patients who do not mount an effective immune
response (choice E). 

 

QUESTION 13

The forensic analytical technique identified as DNA fingerprinting refers to which of the following processes? 

A. the establishment of a complete collection of cloned fragments of DNA 

B. the identification of sequences of DNA to which specific proteins bind, thereby rendering them resistant to digestion
by DNA-degrading nucleases 

C. the specific association of complimentary strands of DNA to one another 

D. the synthetic oligonucleotide-directed enzymatic amplification of specific sequences of DNA 

E. the use of repeat sequences to establish a unique pattern of fragments for any given individual 

Correct Answer: E 

Section: Biochemistry DNAfingerprinting refers to the process of using polymorphic repeat sequences to establish a
unique pattern of DNA fragments for any given individual. The polymorphic repeats that are identifiable by the
fingerprinting technique are hypervariable repeats such as variable number tandem repeats (VNTRs). The bands are
detected by Southern blotting enzyme-digested chromosomal DNA and probing the blot with various different VNTR
probes. The generation of a DNA library (choice A) refers to the establishment of a complete collection of cloned
fragments of DNA, either from genomic sources or cDNA. DNA footprinting (choice B) refers to the identification of
sequences of DNA to which specific proteins bind, thereby rendering the DNA at that site resistant to digestion by DNA
degrading nucleases. Hybridization (choice C) refers to the specific association of complimentary strands of DNA to one
another. The PCR technique (choice D) uses synthetic oligonucleotides to direct the enzymatic amplification of specific
sequences of DNA. 

 

QUESTION 14

Which of the following statements best describes interferon\\'s suspected mode of action in producing resistance to viral
infection? 

A. It alters the permeability of the cell membrane so that viruses cannot enter the cell. 

B. It stimulates a cell-mediated immunity. 

C. It stimulates humoral immunity. 

D. Its action is related to the synthesis of a protein that inhibits mRNA function. 

E. Its direct antiviral action is related to the suppression of messenger RNA formation. 
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Correct Answer: D 

Section: Microbiology/Immunology Interferons are produced by most nucleated cells in the body, and inhibit the
translation of viral proteins. There are three major types of interferons, that is, alpha, beta, and gamma. Interferons are
active against many viruses and are not specific. Virus infection in one cell induces interferon production which moves
to an adjacent, uninfected cell and causes an antiviral protein (AVP) to be produced by the second cell. This AVP
inhibits viral mRNA activity and thereby inhibits viral protein production. Interferons do not destroy viruses, but probably
result in fewer virions that need to be eliminated by the host\\'s immune system. Interferons do not affect host cell
membranes (choice A) or directly suppress mRNA function (choice E). Interferons do not directly stimulate either cellular
(choice B) or humoral (choice C) immunity to enhance an antiviral effect. 

 

QUESTION 15

The occurrence of Type II diabetes (NIDDM) in adolescent females can lead to the development of polycystic ovarian
syndrome (PCOS). PCOS is the result of follicular atresis and ovulatory dysfunction brought about by a
hyperandrogenic microenvironment in the ovary. Which of the following statements reflects the underlying cause of the
hyperandrogenic state in females with NIDDM? 

A. Hyperinsulinemia, associated with NIDDM, reduces the level of sex hormone-binding globulin leading to increased
free testosterone. 

B. NIDDM in adolescents is primarily the result of obesity and the associated disruption in fatty acid metabolism
negatively affects adrenal estrogen production. 

C. The increased level of circulating lipid in NIDDM patients competes for steroid binding to sex hormone-binding
globulin, resulting in a reduced transport of estrogen within the ovary. 

D. The persistent hyperglycemia associated with NIDDM causes increased levels of glycosylated hemoglobin, which
interferes with the need for increased ovarian vascularization at puberty. 

Correct Answer: A 

Section: Biochemistry Adolescent females with Type II diabetes have a high occurrence of PCOS, which is brought on
by the hyperinsulinemia associated with Type II diabetes. Insulin effects on the ovary drive conversion of progesterone
to testosterone and a reduction in serum hormonebinding globulin (SHBG). Taken together, the effects of
hyperinsulinemia lead to a hyperandrogenic state in the ovary resulting in follicular atresis and ovulatory dysfunction.
None of the other options (choices BD) are associated effects caused by Type II diabetes leading to PCOS. 
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