1. In the central nervous system, myelination is made by the (a), and in the peripheral nervous system, by the (b).
(a)


(b)

i) Schwann cell

pyramidal cell

ii) Purkinje cell

oligodendrocyte
iii) oligodendrocyte
Schwann cell
iv) pyramidal cell
Purkinje cell

v) astrocyte

pericyte 
2. Which transport mechanisms are indirectly activated by Na+/K+ pump?

a. Na+/Cl- transport
b. Na+/glucose transport
c. Na+/amino acid transport

d. Na+/Ca+ transport

i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

3. As a result of the Na+/K+ pump, ( ) gradient will be generated across the cell membrane.
a. Potential
b. Osmotic
c. Concentration
d. Partial pressure
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

4. Which ions are abundant inside of the cell rather than outside of the cell?

a. Na+
b. PO4 2-
c. Cl-
d. K+
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d
5. Which tissues are from the ectoderm?
a. Epidermis of skin
b. Pigment cells
c. Brain neuron
d. Retina
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d
6. (A) is a sympathetic neurotransmitter and (B) is a parasympathetic neurotransmitter.

(A) (B)

i) norepinephrine
acetylcholine

ii) glutamate

GABA

iii) serotonin

epinephrine

iv) dopamine

glycine

v) enkephalin

aspartate

7. Blood-brain barrier is composed of

a. Astrocyte footplate
b. Vascular endothelial cell
c. Basement membrane

d. Pericyte

i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

8. Neuron receives information from other neurons by (A) and delivers the processed signal to the other neuron by (B)
(A) (B)

i) cell body

dendrite
ii) dendrite

axon
iii) glial cell

axon

iv) dendrite

cell body
v) axon


dendrite
9. Which mechanism is involved in controlling the concentration of the neurotransmitter in synapse?

a. presynaptic reuptake
b. presynaptic autoreceptor
c. neurotransmitter degrading enzyme
d. postsynaptic receptor
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d
10. In some depressed patients, serotonin release is reduced. Which agent can be used to treat this disease?

a. l-dopa
b. serotonin tablet
c. LSD
d. serotonin reuptake blocker
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

11. Which mechanism is related to the initiation of the upslope of the action potential?

i) Na+/K+ Pump 
ii) voltage-gated K+ channel
iii) voltage-gated Na+ channel
iv) Na+/Cl- transport
v) none of above
12. Which one is true about postsynaptic potential (PSP) ?
i) excitatory PSP is mediated by GABA
ii) inhibitory PSP is mediated by glutamate
iii) temporal summation of PSP’s will make inhibition
iv) spatial summation of PSP’s will make excitation

v) none of above
13. Nerve conduction velocity is determined by 

a. Thickness of axon

b. Category of neurotransmitter

c. myelination

d. Size of the cell body

i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

14. rubrospinal tract is for the (A) function and the corticospinal tract is for the (B) function of the central nervous system.
(A) (B)

i) sensory

motor

ii) motor

motor
iii) motor

sensory

iv) sensory

sensory

v) none of above

15. Which electrode is suitable for the recording of the electrocardiogram?
i) Ag/AgCl
ii) Pt
iii) Au
iv) IrOx
v) TiN
16. In action potential, repolarization starts when

i) Na+ channel opens

ii) K+ channel closes

iii) K+ channel opens

iv) Na+ channel becomes refractory

v) none of above

17. Which part of the brain controls the breath?

i) cerebellum

ii) medulla oblongata

iii) thalamus

iv) pons

v) amygdale
18. Which molecule is used as a main energy source in the central nervous system?

i) alkaloids

ii) glucose

iii) amino acids

iv) lipids

v) nucleotides

19. Where is the neurotransmitter synthesized?

i) synaptic cleft

ii) presynaptic bulb

iii) dendrite and axon

iv) ribosome and Golgi apparatus

v) nucleus

20. Good electrodes for the neural prosthesis should have following characters

a. Insulated electronically except stimulation site
b. Preserved in tissue
c. Inert biologically
d. Undergo electrolytic reaction
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

21. Which one is true about myelination ?
i) myelin sheath hardly regenerates
ii) myelination accelerates repolarization
iii) action potential is generated inside of the myelination
iv) node of Ranvier exists only in central nervous system 
v) myelination is made of sphingomyelin
22. Which one is true about oligodendrocyte?
i) An oligodendrocyte covers only one axon or dendrite of the neuron 
ii) Cell body of the oligodendrocyte makes the myelination
iii) It is originated from the ectoderm
iv) It exists also in peripheral nervous system
v) It makes the blood-brain barrier partially
23. Which one is true about excitatory postsynaptic potential (EPSP)? 

a. different from each other in amplitude
b. subthreshold EPSP can also evoke action potential (AP)
c. similar with AP in waveform shape
d. can be temporally summed
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

24. Which part of the brain is associated with memory?
a. thalamus

b. dentate gyrus

c. hypothalamus

d. hippocampus

i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

25. Which part of the brain is associated with auditory sense?

a. Broca’s area

b. Medial geniculate body

c. Wernicke’s area

d. Superior colliculus

i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

26. Neurotransmitter released in the synaptic cleft is removed by

a. presynaptic reuptake

b. auto-antibodies

c. specific enzymes

d. facilitated diffusion
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

27. Epilepsy is a sudden burst of numerous action potential in the CNS which spread out all over the cerebral cortex, resulting in seizure and paresis. If a patient hear some strange sound just before the onset of seizure, (   ) lobe epilepsy should be suspected.
i) frontal

ii) occipital

iii) temporal

iv) parietal

v) prefrontal
28. Brodmann area is determined on the basis of 
a. location
b. function
c. histological finding
d. shape
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

29. On the Brodmann area map, limbic system includes
a. 34
b. 27
c. 28
d. 22
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

30. The function of the precentral gyrus is
i) coordination of voluntary movement

ii) speech formation

iii) higher vision processing

iv) voluntary movement

v) smell
31. Which molecules are associated with glutamate receptor?

a. NMDA

b. LSD
c. AMPA

d. Ethanol
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

32. The main groove which divides the celebrum as right and left hemisphere is called as (A) and the gyrus which connects right and left hemisphere is called as (B)

(A) (B)

i) central sulcus

central gyrus

ii) carcarine sulcus
angular gyrus
iii) lateral fissure
dentate gyrus

iv) paracentral sulcus
central gyrus

v) longitudinal fissure
corpus callosum

33. Which metal is suitable for the long-term stimulation of the neural tissue?

i) Ag/AgCl

ii) Cu

iii) Al

iv) Pt

v) Cd
34. Which cranial nerves (CN) are associated with eye motion?
a. CN3

b. CN4

c. CN6

d. CN2
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d

35. In electrical synapse, 
i) EPSP and IPSP are summarized to make postsynaptic action potential
ii) ionic current and flow makes the postsynaptic action potential
iii) desmosome delivers action potential

iv) tight junction repolarize the membrane potential
v) glutamate works as a major neurotransmitter
36. Synaptic vesicle release is initiated by 
i) voltage-gated K+ channel

ii) neurotransmitter-mediated Na+ channel

iii) voltage-gated Na+ channel

iv) Na+/K+ pump
v) voltage-gated Ca+ channel
37. If a molecule binds to the postsynaptic neurotransmitter-associated ion channel in the area other than neurotransmitter-binding site in irreversible manner, resulting in the closure of the channel, then this molecule can be considered as
i) competitive agonist
ii) competitive antagonist
iii) incomplete agonist

iv) noncompetitive antagonist
V) incomplete antagonist

38. Which one is true concerning long-term potentiation (LTP)?
i) LTP is initiated by the heavy simultaneous activity delivered to one neuron

ii) LTP is associated with increased influx of Ca+ by the ATP-using Na+/K+ pump

iii) Heavy simultaneous activity delivered to one neuron will increase the number of postsynaptic GABA receptor

iv) LTP is facilitated by lateral inhibition to enhance the specificity of the neural information

v) Repetitive subthreshold EPSP also induce LTP
39. In polarized electrodes,
i) ion moves freely between the electrode and tissue
ii) electrolyte moves freely between the electrode and tissue

iii) direct monophasic current can deliver the effective charge to target tissue
iv) good electrode metal should be dissolved after long-term stimulation
v) charge may be accumulated after long term stimulation
40. What is the advantage of the multichannel electrode array in recording neural signal?
a. enhance signal to noise ratio
b. reduce the threshold of the stimulation
c. ease of data analysis
d. simultaneous multiple neural recording
i) a, c

ii) b, d

iii) a, b, c
iv) d

v) a, b, c, d
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