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1.
All of the following are part of the limbic system EXCEPT:


A.
Cingulate gyrus


B.
Parahippocampal gyrus


C. 
Amygdala


D. 
Subcallosal gyrus


E.
Caudate nucleus

2.
The rostral limit of the diencephalon is the


A. 
Obex


B.
Stria terminales


C.
Lamina terminales


D.
Sulcus limitans


E.
Stria medullaris

3.
Two structures that are unique to the thoracic spinal cord are the:


A. 
Central canal, anterior median fissure


B.
Nucleus dorsalis, intermediolateral cell column


C.
Substantia gelatinosa, spinal trigeminal nucleus


D.
Lateral corticospinal tract, dorsal funiculus


E. 
Fasciculus gracilis, fasciculus cuneatus

4.
The head of the caudate nucleus is continuous with the putamen:


A. 
Ventral to the anterior limb of the internal capsule as the nucleus accumbens.


B.
And together they are referred to as the paleostriatum.


C.
But is separated from the lenticular nucleus by the posterior limb of the internal capsule.


D.
In the region of the amygdala.

5.
The tectum of the midbrain consists of:


A. 
Superior medullary velum.


B.
Superior and inferior cerebellar peduncle.


C.
Superior and inferior colliculi.


D.
Cerebellum.


E.
None of the above.

6.
The efferent pathway from the hippocampus to the hypothalamus is:


A.
Stria medullaris


B.
Stria terminalis


C.
External medullary lamina


D.
External capsule


E.
Fornix

7.
The communication through which the CSF flows between the ventricular system and the subarachnoid space is the:


A.
Foramina of Monroe


B.
Cerebral aqueduct


C.
Arachnoid granulations


D.
Foramina of Luschka and Magendie


E.
Central canal

8.
The lateral wall of the anterior horn of the lateral ventricle is formed by the:


A.
Hippocampus


B. 
Head of the caudate


C.
Septum pellucidum


D.
Choroid plexus


E.
Thalamus

9.
A stroke which produces only motor weakness in the right face and arm is most likely in 
the:


A.
Left medulla


B.
Left cerebrum


C.
Left internal capsule


D.
Right internal capsule


E.
Weber's syndrome

10.
Which statement is FALSE about cortical strokes:


A.
Maximal weakness occurs acutely


B.
Spasticity occurs chronically


C.
Epilepsy may be a late sequela


D.
Ipsilateral weakness may occur with contralateral sensory loss


E.
Frequently not seen acutely on CT scan

11.
Hydrocephalus is most often caused by:


A.
Overproduction of spinal fluid


B.
Hypertrophy of the choroid plexus


C.
Occlusion of the superior sagittal sinus


D.
Obstruction of the CSF flow pathways


E.
Right heart failure

12.
The cerebral perfusion pressure (CPP) is calculated by the formula:


A. 
CPP = mean arterial blood pressure - intracranial pressure


B.
CPP = systolic blood pressure - intracranial pressure


C.
CPP = cerebral venous pressure - intracranial pressure


D.
CPP = intracranial pressure + cerebral venous pressure


E.
CPP = intracranial pressure - arterial pCO2

13.
The MOST Important question in assessing headache is:


A. 
What is the type of headache?


B.
What is the specific location of the headache?


C.
Is this the first or worst headache?


D.
What is the age of the patient?


E.
How large is the patient's head?

14.
Headache is caused primarily by:


A. 
The brain tissue itself.


B.
The ventricular lining.


C.
Blood vessels, meninges, periosteum, and muscles.


D.
Poor vision.


E. 
None of the above.

15.
Which of the following state transitions of voltage-gated Na channels is LEAST likely to occur?


A.
Closed to open


B.
Open to inactivated


C.
Inactivated to open


D.
Inactivated to closed

16.
Each of the following structural components can contribute to voltage-dependent gating of an ion channel (i.e., 
activation, deactivation, or inactivation) EXCEPT the:


A.
Alpha helix forming the S4 transmembrane segment.


B.
Six positively charged arginine residues within the S4 segment.


C.
Hydrophilic anionic residues in the "P loop" between segments S5 and S6.


D.
Long amino (N) terminal of the channel protein.


E.
Long carboxy (C) terminal of the channel protein.

17.
A neuron's resting potential is -70 mV, and Na and K equilibrium potentials are +65 and 
-95 mV respectively.  If 
extracellular [Na] is reduced by 50% and the conductances for Na and K are not changed, which of the 
following is most likely to be the new resting potential?


A.
-60 mV


B.
-70 mV


C.
-80 mV


D.
-95 mV


E.
+65 mV

18. 
At a neuron's resting potential,


A.
Net influx (diffusion) of Na = net efflux (diffusion) of K


B.
Influx of Na (diffusion) = efflux of Na (diffusion)


C.
Efflux of K (diffusion) = influx of K (diffusion)


D.
Electrostatic driving force of K = chemical (concentration) driving force on K


E.
Electrostatic driving force of Na = chemical (concentration) driving force on Na

19.
Hyperkalemia (elevated extracellular [K]) depolarizes the membrane potential because of:


A.
Enhanced efflux (diffusion) of K through non-gated channels.


B.
Reduced efflux (diffusion) of K through non-gated channels.


C.
A buildup of (+) charges, due to the presence of K ions, on the outside of the lipid bilayer.


D.
Retardation of the electrogenic Na-K pump.


E.
Stimulation of the electrogenic Na-K pump.

20.
Decremental conduction refers to:


A.
An exponential decay of the membrane potential with distance from the current source.


B.
A "local" response exhibited by a postsynaptic potential.


C.
A "local" response exhibited by a receptor potential.


D.
"Electrostatic" or "passive" spread of a depolarization or hyperpolarization.


E.
All of the above.

21.
If one were able to block non-gated ion channels in the dendrites of a neuron, thereby increasing their membrane resistance (Rm), which of the following would be most likely to occur at the initial segment of that neuron?


A. 
Greater probability of both spatial and temporal summation.


B.
Lower probability of both spatial and temporal summation.


C.
Greater probability of spatial summation but not temporal summation.


D.
Greater probability of temporal summation but not spatial summation.


E.
No effect on spatial or temporal summation.

22.
In which of the following receptors are receptor potentials NOT "amplified" by the multiple actions of diffusible intracellular second messengers?


A.
Pressure receptors


B.
Rod photoreceptors


C.
Olfactory receptors


D.
Taste receptors

23.
Which of the following is NOT a characteristic of a receptor potential?


A.
Is graded and proportional to the strength of a physical stimulus.


B.
Can be depolarizing or hyperpolarizing.


C.
Can be propagated long distances without decrement.


D.
Can add to another receptor potential if both occur within a short time span.


E.
Can modulate (increase or decrease) ongoing synaptic transmission.

24.
Which of the following properties is NOT a characteristic of axon Na channels?


A.
Rapid depolarization opens the channels.


B.
Slow depolarization inactivates the channels.


C.
The channels open with a delay and, therefore, are called "delayed rectifiers".


D.
The number of open channels increases progressively with greater depolarization.


E.
Approximately 30% of the channels are inactivated at the resting potential.

25.
Which of the following does NOT directly influence the speed of action potential propagation?


A.
Concentration gradient of Na across the membrane.


B.
Concentration gradient of K across the membrane.


C.
Membrane resistance (Rm).


D.
Membrane capacitance (Cm).


E.
Axial (axoplasmic) resistance (Ra).

26.
The repolarization phase of a neuron's action potentials is produced by:


A.
Inactivation of K channels.


B.
Inactivation of Na channels.


C.
An outward capacitive current.


D.
A net inward ionic current.


E.
Activation of an electrogenic Na-K pump.

27.
During the relative refractory period:


A.
The amplitude of the action potential is smaller than usual.


B.
The action potential threshold is elevated (depolarized).


C.
The membrane must be depolarized more than usual so that Na current > K current.


D.
Some Na channels have not recovered from inactivation.


E.
All of the above.

28.
Hypoxia or ischemia leads to each of the following EXCEPT:


A.
Reduction of the K concentration gradient across the membrane.


B.
Reduction of the Na concentration gradient across the membrane.


C.
Depolarization of the resting potential.


D.
Inactivation of K channels.


E.
Slowing of action potential propagation.

29.
Each of the following statements about myelomeningocele in newborns is correct EXCEPT:


A.
A myelomeningocele results from failure of closure of the posterior neural tube 
between 24 and 26 

days gestation.


B.
There is lack of fusion of the vertebral arches.


C.
There is no risk for the development of hydrocephalus.


D.
There is increased risk of infection, dehydration, and electrolyte imbalance if the defect is open.


E.
The baby may exhibit paralysis at and below the level of the myelomeningocele.

30.
Lack of development of the prosencephalon leads to the development of:


A.
Anencephaly


B.
Holoprosencephaly


C.
Lipomeningocele


D.
Hydrocephalus


E.
Encephalocoele

31.
Which of the following arteries supplies blood to fasciculus gracilis and fasciculus cuneatus of the spinal cord?


A.
Anterior spinal artery supplemented by the radicular arteries.


B.
Posterior spinal artery supplemented by the radicular arteries.


C.
Posterior inferior cerebellar artery.


D.
Radicular arteries only.


E.
Basilar artery.

32.
Which one of the following arteries supplies blood to the medial aspect of the precentral gyrus?


A.
Anterior cerebral artery


B.
Middle cerebral artery


C.
Posterior cerebral artery


D.
Anterior communication artery


E.
Superior cerebellar artery

33.
Which one of the following statements concerning cerebellar circuitry and connections is INCORRECT?


A.
The cerebellar glomerulus consists of mossy fiber terminals, granule cell dendrites, and Golgi cell axons.


B.
Mossy fibers, via the middle and inferior cerebellar peduncles, synapse directly on Purkinje cell 

dendrites.


C.
Climbing fibers originate in the inferior olive and project to the cerebellum in the inferior cerebellar 

peduncle.


D.
Parallel fibers that reside in the molecular layer are the axons of granule cells.


E.
The white matter of the cerebellum consists of axons entering the cerebellar cortex and axons that will 

terminate on the cerebellar nuclei.

34.
Which one of the following statements concerning the cerebellum in INCORRECT?


A.
The cerebellum is divided into three lobes: the anterior, the posterior and the flocculonodular.


B.
Granule cells are the only population of neurons in the cerebellar cortex that utilize an excitatory 

neurotransmitter.


C.
Axons of cerebellar nuclear neurons give rise to superior cerebellar peduncle.This peduncle decussates 

in the midbrain and terminates in the red nucleus and thalamus.


D.
The four pair of cerebellar nuclei, listed from medial to lateral, are the fastigius, emboliform, globose, 

and dentate nuclei.


E.
Climbing fibers arise from neurons in the olivary complex and terminate directly upon Purkinje cell 

dendrites.

35.
Which one of the following statements concerning the choroid plexus is INCORRECT?


A.
The choroid plexus is present in all ventricles.


B.
The rate of formation of cerebrospinal fluid (CSF) in the adult choroid plexus is about 500 ml a day.


C.
Arterial blood is supplied to the choroid plexus by the anterior and posterior cerebral arteries.


D.
Tight junctions exist between choroidal epithelial cells.


E.
Regarding absorption of CSF, the choroid plexus absorbs some fluid via active transport.

36.
Which ONE of the following components is present in equal concentration in both CSF and serum?


A.
Protein


B.
Glucose


C.
Potassium


D.
Sodium


E.
pH (hydrogen ion activity)

37.
Which one of the following statements concerning CSF is INCORRECT?


A.
CSF is absorbed through the pacchionian granulations by a "bulk-blow" absorption process.


B.
Total adult volume of CSF is approximately 150 ml.


C.
CSF is considered to be a conduit for peptide hormones secreted by hypothalamic neurons.


D.
Normal cell components of a CSF sample are 0-4 WBCs/mm3 and 10-100 RBCs/mm3.


E.
Total CSF protein is the most useful CSF component to monitor disease states involving the central 

nervous system.

38.
A 22 year old female arrives at the ER displaying Parkinsonian symptoms: bradykinesia, resting tremor, rigidity and a stooped posture.  Upon obtaining her history, she reports frequent usage of a narcotic-like street drug within the past few months.  Which of the following statements most CORRECTLY describes your findings or action?


A.
The patient needs to be immediately given an intravenous drip containing dopamine.


B.
The mesolimbic dopaminergic pathway has undergone a remarkable atrophy of dopamine containing 

neurons.


C.
The CSF has an abnormally low concentration of the dopamine metabolite homovanillic acid.


D.
The patient needs to be given a dopamine antagonist to minimize any potential psychotic episode that 

could occur.


E.
The changes in motor activity reflects an increase in dopamine within the caudate and putamen.

39.
All of the following statements concerning acetylcholine are correct EXCEPT:


A.
It is the neurotransmitter implicated in myasthenia gravis.


B.
Its levels are increased in Alzheimer's disease.


C.
It is found in high concentrations in neurons of the basal nucleus of Meynert.


D.
It is the major transmitter of the autonomic and somatic nervous systems.


E.
It is found in high concentrations in the striatum.

40.
All of the following statements concerning the locus coeruleus are correct EXCEPT:


A.
It contains pigmented neurons.


B.
It contains noradrenergic neurons.


C.
It is a pontine structure.


D.
Neurons within it contain the enzyme tyrosine hydroxylase.


E.
Neurons within it project heavily into the striatum.

41.
All of the following statements concerning serotonergic neurons are correct EXCEPT:


A.
They are found in the raphe nuclei.


B.
They contain tryptophan hydroxylase.


C.
They are involved in modulating pain transmission.


D.
They are involved in obsessive-compulsive disorders.


E.
They project to a very small number of target areas.

42.
The primary mechanism of inactivation of the catecholamine neurotransmitters following release is:


A.
Inactivation by MAO.


B.
Inactivation by COMT.



C.
Reuptake into the presynaptic terminal.


D.
Inactivation by the autoreceptor.


E.
None of the above.

43.
Transmission at the NMJ (neuromuscular junction) would be INCREASED by:


A.
Infusion of botulinum toxin.


B.
Infusion of curare.


C.
Blockade of calcium influx at the presynaptic terminal.


D.
A reduction in the number of nicotinic acetylcholine receptors.


E.
A decrease in acetylcholinesterase activity.
44.
Which of the following in INCORRECTLY matched?


A.
GABA: inhibitory transmitter used by the Renshaw neuron.


B.
Glycine: modulator of the NMDA receptor.


C.
IPSP: produced by an increase in potassium conductance.


D.
EPSP: produced by an increase in sodium conductance.


E.
GABA: increased chloride conductance.

45.
Concerning CNS synaptic potentials and muscle end plate potentials, which is CORRECT?


A.
Both are produced by current flow through transmitter (ligand)-gated channels.


B.
Both are always subthreshold and spatial summation is required by both to reach threshold for an action 

potential.


C.
Both of these postjunctional potentials exhibit refractory periods.


D.
Only end plate potentials are generated as a result of quantal release of transmitter.


E.
Both CNS synaptic potentials and end plate potentials can be depolarizing or hyperpolarizing.

46.
Concerning electrical synapses, which is CORRECT?


A.
Exhibit synaptic delay.


B.
They exhibit only unidirectional current flow.


C.
Both of these postjunctional potentials exhibit refractory periods.


D.
Possess connexons that represent low-resistance, high-conductance channels.


E.
Allow amplification of the synaptic response.

47.
Concerning ionophoric neurotransmitter receptors, which is CORRECT?


A.
Both the recognition element and ionic channel form separate physically separated entities.


B.
The process relies on G proteins.


C.
The action is slower than transmission involving metabotropic receptors.


D.
The nicotinic receptor is an example of ionophoric receptor.


E.
B and C.

48.
In Lambert-Eaton syndrome, which of the following statements is CORRECT?


A.
The syndrome is likely due to the presence of antibodies to muscarinic acetylcholine receptors in the 

presynaptic membrane.


B.
The syndrome is very similar to the classical myasthenia gravis showing an increase in the final 

summated action potential in the end-plate region in response to repetitive stimulation.


C.
Symptoms in patients often improve after immunosuppressive drug therapy.


D.
This syndrome is likely due to the reduction in number of nicotinic acetylcholine receptors at the 

neuromuscular junction, probably caused by increased turnover of these receptors.


E.
Intravenous administration of guanidine usually does not alleviate the symptoms of this disorder.

49.
In classical autoimmune myasthenia gravis, which one of the following statements is CORRECT?


A. 
The circulating antibodies found in patients are usually directed against a cytoplasmic domain of the 

nicotinic acetylcholine receptor.


B.
Symptoms in many myasthenia gravis patients are partially or fully reversed by drug therapy with 

inhibitors of acetylcholinesterase.


C.
Presynaptic terminals at the neuromuscular junction do not release normal quantity of acetylcholine.


D.
It is possible to use 125I-labeled tetrodotoxin to label and count the number of nicotinic acetylcholine 

receptors at the neuromuscular junction.


E.
Symptoms in many myasthenia gravis patients are partially or fully reversed by immunization with 

purified nicotinic receptor protein.

50.
You are on pediatric neonatology rotation as a fourth year medical student.  A term infant with complete anencephaly has just been born.  In discussing this case with residents, students and staff, the head of service asks you when the original defect most likely occurred during embryonic development.  Your correct answer is:


A.
First week


B. 
Fourth week


C.
Third month


D.
Sixth month


E.
Ninth month

51.
Adult derivatives of the embryonic telencephalon include all of the following EXCEPT:


A.
Hippocampus


B.
Globus pallidus


C.
Corpus callosum


D.
Lateral ventricles


E.
Optic nerves

52.
All of the following combinations of gyri/cortical areas with cerebral functional 
localization and Brodmann's numbering system are correct EXCEPT:


A.
Striae cortex- primary visual cortex- Broadmann's area 17


B.
Inferior frontal gyrus- motor speech area- Broadmann's areas 44, 45


C.
Middle and superior frontal gyri- frontal eye fields- Broadmann's area 8

D.
Parts of superior temporal, supramarginal and angular gyrus- sensory speech area- Broadmann's area 20


E.
Postcentral gyri- primary somatosensory cortex- Broadmann's areas 3, 1, 2

53.
All of the following statements are correct EXCEPT:


A.
True telencephalic commissures include the anterior commissure and the posterior commissure.


B.
The cingulum is an association fiber bundle.


C.
Some corona radiata fibers project caudally as fibers in the internal capsule.


D.
The corpus callosum consists of the splenium, body, genu and rostrum.


E.
Some fibers in the internal capsule project rostrally to the cortex, while other fibers in the internal capsule 

project caudally into the crus cerebri.

54.
Interruptions of individual myelin sheath segments along an axon in the central nervous 
system are called:


A.
Paranodal regions.


B.
Clefts of Schmidt-Lantermann.


C. 
Nodes of Ranvier.


D.
Minor dense lines.


E.
Interfascicular oligodendroglia.

55.
Which of the following are possible types of synapses in the nervous system?


A.
Axoaxonic.


B.
Axosomatic.


C.
Axodendritic.


D. 
All of the above.


E.
None of the above.

56.
The part of the typical neuron that provides the greatest amount of surface area for synaptic contact is the:


A.
Dendritic process.


B.
Nucleus.


C.
Axon.


D.
Cell body.


E. 
Myelin sheath.

57.
All of the following statements about astrocytes are correct EXCEPT:


A.
Astrocytes are found in both grey and white matter.


B.
Astrocytes contain a biochemically unique form of intermediate fibers.


C.
Astrocytes influence the formation and maintenance of tight junctions between endothelial cells in the 

CNS.


D.
Astrocytes conduct action potentials.


E.
Astrocytic gliomas are a potential and undesirable consequence of retention of the ability to divide after 

birth.

58.
Regeneration of peripheral nerves can be enhanced surgically by suturing the:


A.
Perineurium


B.
Endoneurium


C.
Epineurium


D.
Axolemma


E. 
Neurilemma

59.
Which of the following best describes neuronal cell division?


A.
It si promoted by chemotropic factors.


B.
It is nearly completed by the time of birth.


C.
It is quite common after injury.


D.
It depends on sufficient levels of nerve growth factor.


E.
It does not occur because mature neurons are unable to synthesize RNA.

60.
Which statement is FALSE?


A.
Phospholipase C catalyzes formation of IP3 and DAG.


B.
DAG activates Protein Kinase C.


C.
Adenylyl cyclase stimulates conversion of GDP to GTP.


D.
IP3 stimulates the release of calcium from intracellular stores.


E.
Second messenger effects on gene transcription are slow in onset.

61.
Choose the INCORRECT statement.


A.
Neuropeptide neurotransmitters are synthesized only in the cell body.


B.
Biogenic amine neurotransmitters are synthesized in the nerve terminal.


C.
Neuropeptide neurotransmitters are stored in large vesicles.


D.
Neuropeptide neurotransmission is terminated primarily by reuptake.


E.
Small synaptic vesicles are released at active zones.

62.
Which statement is FALSE?

A.
Membranes from small synaptic vesicles are retrieved and recycled following exocytosis.

B.
Small synaptic vesicles are distributed randomly throughout the presynaptic terminal.

C.
Vesicle membranes contain carrier proteins specific for the neuron's transmitter.

D.
The interior of vesicles for amine transmitters is more acidic than the cytosol.

E.
Vesicle membranes contain specific proteins involved in mobilization and release.

63.
Concerning synaptic vesicles, which statement is TRUE?

A.
The small clear synaptic vesicles for all types of small molecule transmitters are identical in membrane composition.

B.
Small and large vesicles both mediate fast neurotransmission.

C.
Small synaptic vesicles protect their neurotransmitter from intracellular degradation.

D.
The proteins associated with vesicle membranes are the same as those in plasms membranes.

E.
For neurotransmission to occur, all the small and large vesicles in a nerve terminal must simultaneously undergo exocytosis.

64.
Choose the CORRECT statement.

A.
An action potential in a presynaptic neuron elicits a postsynaptic potential in the absence of extracellular calcium.

B.
The muscle miniature end-plate potential (mEPP) results from opening of a single Ach-gated cation channel.

C.
Increased extracellular calcium increases the amount of transmitter in individual synaptic vesicles.

D.
Release of one quantum of neurotransmitter at the neuromuscular junction elicits one muscle action potential.

E.
Voltage-gated calcium channels are slow to open in response to an action potential, thus contributing to synaptic delay.
65.
G Protein-couple receptors:

A.
Span the plasma membrane 7 times.

B.
Are associated with fast neurotransmission.

C.
Mediate the generation of mEPPs.

D.
Bind to effector enzymes like Protein Kinase A.

E.
Consist of five subunits.

66.
Which statement is FALSE?

A.
Phospholipase A2 activation is a step in the generation of prostaglandins.

B.
Protein Kinase C is activated by cAMP.

C.
Phospholipase C action generates two second messengers.

D.
There are many more neurotransmitters than known 2nd messenger pathways.

E.
GTP and GDP are guanosine nucleotides.
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