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Part A — Multiple Choice (20 points) — circle the letter of the correct answer

’"1. Which of these is not a catecholamine neurotransmitter?

a. Dopamine

Serotonin
C

. Epinephrine
d. Norepinephrine

/2. For an NMDA receptor channel to open
a

. Both GABA needs to be present and the membrane needs to be depolarized
b. Both GABA needs to be present and the membrane needs to be
hyperpolarized
(c)Both glutamate needs to be present and the membrane needs to be

depolarized
d. Both glutamate needs to be present and the membrane needs to be

hyperpolarized

7 3. The process of transcription

is from DNA to RNA. and occurs in the nucleus

b. is from DNA to RNA, and occurs in the ribosome
c. is from RNA to protein, and occurs in the nucleus
d. is from RNA to protein, and occurs in the ribosome

4. RNA
a. is double stranded
@‘t} is single stranded
c. is found only in the nucleus
d. is always a template for protein synthesis

5. The phenotype

a. will always be guided by recessive alleles

b. express the genotype only

c. will be guided by dominant alleles only if heterozygous
@is affected by both nature and nurture

a. creates new combinations of maternal and paternal genes on any given
chromosome
b. describes the situation when axons from different neurons meet but each
continues to a different direction (as in traffic junctions)
c. is when the information in a postsynaptic cell from one neuron is being
isplaced by the information from another neuron

Cﬂ)is a process in which chromosomes exchange equivalent segments of DNA

during mitosis
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7. Contralateral structures are
. one is caudal to the other (which is rostral to the first)
@on opposite sides of the midline
c. lateral to each other
d. one iIs proximal and the other is distal

" 8. The blood—brain barrier
a. is a part of the immune system, involving the release of antibodies to protect

the brain from infectious agents.

@ Is a property of the closely packed cells that build the walls of brain
capillaries, preventing large molecules from entering the brain.
C. Is a property of the blood vessels of the brain that prevents the diffusion of
water into the tissue of the brain.
d. is a property of neurons that prevents them from accidentally releasing their

neurotransmitters into the blood circulation.

%) Which of the following is Wrong regarding opiates
a. there are opioid receptors in the periaqueductal gray
D. endogenous substances which activate receptors for opiates are called

endorphins

~—a(c.)THC-9'is synthesized from opium
at high doses, opiates depress respiration

10. Which of the following is W4aong regarding MRI images

a. Under specific magnetic and radio conditions, different tissues with different
physical traits react differently

b. Differences in physical reactions of tissues are translated into different colors
c. The strength of commonly used MRI scanners is at least 30,000 times the

earth’'s magnetic field
@n a strong magnetic field hydrogen atoms are randomly aligned

V11, fMR
a. measures electrical neural activity directly
b. I1s based on the fact that a local increase in neural activity demands increased

lucose
é Is based on the Blood Oxygenation Level Dependent signal
d. uses a radioactive tracer injected into the bloodstream in order to see

changes in neurovascular coupling

“ 12. Cocaine
a. Is mainly a serotonin agonist
@ especially blocks the reuptake of dopamine
c. mainly affects the sympathetic system directly
d. can produce schizophrenia-like symptoms

“13. Split-brain patients:
have difficulty to verbally describe stimuli presented in the left-visual-field
b. have difficulty to verbally describe stimuli presented in the right-visual-field
c. both a and b il
d. neither a or b \\)
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v/ 14. In which part of the neuron are synaptic vesicles found?

a. Cell body
b. Dendritic spines
c. Axon hillock

Axon terminals

15. The major function of Schwann cells is

a. transmission of nutrients to neurons.
@ myelination of peripheral nerve fibers.

c. scavenging of cellular debris.

d. myelination of axons in the brain.

/

_1\-{{16. The sodium—potassium pump is responsible for
a. removing three sodium ions for every two potassium ions from the cell

membrane. o
b. initiating the action potential. &)
c. returning the membrane potential to the resting state. & A

Both aand c

17. ACh is the main transmitter used at mammalian
a. cerebral cortical synapses.

b. spinal cord synapses.
@neuromuscularjunctions.

d. visual system synapses.

18. The specialized presynaptic membrane receptors that remove molecules of

transmitter from the synapse are called
a. translators
b. transponders

(c\ transporters
d. ligand-gated channels

v 19. Which of the following is not a consequence of parasympathetic activation?

a. Increased salivation

(B)Increased heart rate
c. Decreased blood pressure
d. Increased digestion

20. In its common usage, the term stroke refers to
brain lesions caused by a reduction or blockage of blood flow to the brain.

b. brain lesions caused by leakage of cerebrospinal fluid.

.C. brain injury due to head trauma.
~._d. any process that causes a sudden intellectual deterioration.
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Part B — Short Answer (40 points)

“ 1. What disease is related to the degeneration of the substantia nigra”

(Qrkingon

2. During their absolute refractory period, neurons don't qj[{(%f o action Pgtl‘l{f(”

3. What characteristic of the neural membrane is responsible for the differential
concentrations of ions inside and outside the neuron?

o N\ |
st E% : by
ra =i y p@f miab!

“ 4. The neural membrane must become PQEﬁ\EVQ relative to its
resting membrane potential in order for an action potential to occur.

e Py
'I:_L'_ in..t" N g he [

¢ 5. Conduction velocity of action potentials is increased in axons with

fimall diameters.

6. True or false? Metabotropic receptors liberate chemical second messengers.

s

7. A gas that is a neurotransmitter is _/1//7/¢/ O,‘V ol

8. One important way that alcohol alters the functioning of the brain is as an

agonist of ﬁff@ A receptors.

9. Serotonergic neurons are located in the I”@fh (ilf(ﬂ[}*;_

10. L{ﬁ‘df*’l{)ﬂ(’-’[ﬁﬁ is the cellular organelle is responsible for
cellular respiration.

{ 11. The processes of cell division for growth is called __ [MJ0( |
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“ 12. A sequence of 3 nucleotides coding for 1 amino-acid is called a

_codan

¢ 13. How many neurons does the human brain contain” ?3 r’“r"\{HCﬂ

14. Cells with numerous branching dendrites are called N\,tl Jﬁ}-'* L

neurons.

15. The choroid plexus produces the € ¢bora) SH{\C-\l
{ wnd

16. The primary visual cortex is in the C Q(_L.(g‘ilif‘ O lobe.

~ L 17. Receptors that contain channels for sodium or chlorine, e.g., are

L | f
ionehogc ©ceplarSY; those without channels are _pump /[ Sockiun- 20f0ise ptumes )
L '. —f—J-FUf_, | = -j =
18. Norepinepherine is produced from d(\{l_ﬁ_mf;"\jﬁ*g ., and
@*M F (‘\ﬁ?jiﬂ?? Is produced from Norepinephrine.

19. fIMRI temporal resolution is in the order of 4’“‘“5 ﬂw con ((_s

20. The degree of chemical attraction between a ligand and a receptor is called

aiﬁm{/v
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Part 3 — Essay Questions (25 points)

Answer 5 out of the following 8 questions (5 points each = 25 points).
You may also answer one more question for 5 bonus points.
At the beginning of your answer, write the number of the question you are

answering.
You may continue on the other side of the page if needed.

1 Nam@ﬂpes of glial cells, and describe three important functions
that glialcells perform.

2. Compare and contrast at least three different human brain imaging
technologies through discussion of their technical bases and the types of

information each provides.

"~ 3. Explaintemporal and sp_aiianummation of IPSPs and EPSPs.

X 4. Llsthharacterlstlcs (properties) of a substance necessary for it to be
considered a neurotransmitter.

A 5. Describe up to 5 ways that medicinal drugs or drugs. ?f abusemay ., .
affeCt EOSt-S!naE |c prgcesses ) oL_Emntlas (S WAy f)'ﬁ-{ > AMPT ) 19 COrkahy L:tp ), S a2 fREY )
: ) Ot TEeLLVLK
m ;d “rt‘\j /ﬁ faliny 5o e P ) b b h WUGAD o VAN :"¢I 2 AC i
TOx\'n ~5 ‘U ) '

6. Describe the process leading from a gene to the creation of a mature’ el
protein — how is a gene recognized, which molecules are involved, what , -~ ~ ,
are the names of the sub-processes, where does each sub-process take 6.;_ 1:“‘2 \ )
place, how is the correct protein sequence created.

~7 upla ey
7. Describe the production, functions, and structures containing (""‘*’W‘““ ; L’
cerebrospinal fluid, and problems that can be caused when the CSF ENTy Mg dush "
system malfunctions. (

8. Describe mitosis and meiosis, when and in which cells does each one
occur, and how many chromosomes are in each daughter cell by the end

Hn‘t@ of each process. V4
om 3
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(Use this page to continue Essay answers if required)
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(Use this page to continue Essay answers if required)
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Part 4 — Labeling (15 points; 1 point for each label)

(4 points)

(6 points)
A. The white cross is positioned on the same structure in all the three planes.

\J

. . - -,.'f - - 7 J - ' . f
This structure isthe [ 727/ eI 2 lf"-’f?nT/fé .

Write the name of each plane under each figure, and fill the name of the
structures marked by the arrows.
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A brain surgeon, who needs to remove a tumor from a sub-cortical structure,
will “meet” the following layers on the way:
(5 points)
)
b of Yl sl
/| Qrachnad D k
_ psa Moy
MM DU

il

PQ motey il 'h %N&dnno{d

Cerebral cortex
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