
1.
Action potential & synaptic transmission

June 2002

[image: image1.png]The generation and propagation of action potentials and synaptic transmission are key
featurcs of signaling in the nervous system.

(a) Describe events in synaptic transmission, starting from the arrival of an action
potential at an axon terminal to the generation of an excitatory postsynaptic
potential {EPSP) or an inhibitory postsynaptic potential (IPSF).

(b) Describe the propagation of an action potential along an axon.




2.
Alzheimer’s disease

April 2005

[image: image2.png]An elderly man is brought by his relatives with the complaint of ‘absent-
mindedness’. The neurologist believes it is due to degenerative changes as a
consequence of Alzheimer’s disease.

(a)
(b)
(©
d
(©)

®

State the brain regions that are most severely affected in Alzheimer’s disease.
(10%)

What are the classical histological features of the brain in this disease? (20%)
Describe the pathogenesis of the disease. (30%)

What are some genetic risk factors for the development of this disease?
(20%)

What are some lifestyle and medical risk factors for the development of this
disease? (10%)

State the mode of action of one of the drugs that are used in the management
of this disease. (10%)




April 2004

[image: image3.png]A patient presented with slow onset dementia and was diagnosed with
Alzheimer’s disease.

a) What are the classical histological features of the brain in Alzheimer’s
disease? (30%)

b) Discuss the pathogenesis of the disease. (40%)

c) Compare and contrast the above changes with those in prion disease.
(30%).




April 2003

[image: image4.png]- The incidence of dementia increases with an aging population

.a) ~ What are the main causes of dementia in an aging population?

~b)  “What are some light microscopic features that can be observed in the brains of
e "tpatlents with Alzheimer’s dementia? . -

-~ ¢) - Discuss the role of B-amyloid (amyloid B-peptide) in the pathogenesis of

‘ " Alzheimer’s dementia.




3.
Anti-anxiety (sedative) drugs & sleep disorders

April 2001

[image: image5.png]A 05 year-old retirce complained of sleep disturbance for the past one month.

(a) Briefly describe the stages of normal sleep in a healthy adult.
() Discuss the common causes of sleep disturbance in this age group.
(c) What are the common pharmacological approaches to insomnia?




4.
Anti-depressant drugs

June 2004

[image: image6.png]A 25-year-old woman suffers from depression.

(a) List the main classes of anti-depressant drugs and give an example of each.
(b) Describe the pharmacokinetics of one of the above anti-depressant drugs.
(c) Describe the adverse reactions associated with the use of anti-depressant

drugs.




June 2002

[image: image7.png]A 45-year-old lady presented with loss of weight, loss of appetite and insomnia. Mental
state examination confirmed a diagnosis of depression, and she was treated with
antidepressants.

(a) List the different classes of antidepressants.
(b) Descnibe the modes of action of two of the classes of antidepressants.
(c) What are some adverse effects that may result from the use of these drugs?




June 2001

[image: image8.png]A 25-year-old man suffers from depression.

(a)
(L)
(c)

(d)

List the available anti-depressant drugs.

Describe the pharmacokinetics of anti-depressant drugs.

Describe the adverse reactions associated with tiie use of anti-depressant
drugs.

Which drug would you prescribe for this patient, and why?




5.
Anti-epileptic drugs

April 2005
[image: image9.png]A teenage patient with partial epilepsy was treated by anti-epileptic drugs for several

years, but unsuccessfully. MRI scan showed mesial temporal sclerosis of the right

hippocampus. The neurologist determined that the patient was right handed, and that

his dominant hemisphere was the left hemisphere. She advised that the patient be

treated by a right hippocampectomy (partial removal of the hippocampus).

(a) Outline the structure and connections of the hippocampus. (30%)

(b) List three drugs that are used in the treatment of epilepsy, and state their
modes of actions. (20%)

(c) State the side effects of two of these drugs. (20%)

(d) What functional deficit(s) could result if both hippocampi are damaged
(removed)? 730%)




April 2002 
[image: image10.png]N

Anti-epileptic drugs may act by enhancing the effect of the inhibitory neurotransmitter
GABA 1t the central nervous system.

a) Describe the actions of GABA at a synapse.

b) Describe the mode of action and pharmacokinetics of benzodiazepines.

c) What are some possible adverse drug effects and drug interactions that could
occur with the use of benzodiazepines?




6.
Anti-psychotic drugs

April 2001

[image: image11.png]A 17 year-old girl has been diagnosed to have schizophrenia.

(a) Describe the classes of drugs which are used in the treatment of
schizophrenia. ;
(b) What are the adverse reactions associated with the use of these drugs?

(©) What is the drug of choice for this patient, and why?




7.
Cerebellum

June 2003

[image: image12.png]A man with known risk factors for stroke presents with acute onset giddiness and iaability
to walk because of unsteadiness. His limb power is normal, but the left arm and leg show
poor coordination on testing. He was diagnosed to have cerebellar dysfunction.

a) State the functions of the cerebelium.

b) Describe the afferent and efferent connections of the cerebellum.

c) Is the left or the right half of the cerebellum affected in his patient?




June 2001
[image: image13.png]A child with unsteady gait was diagnosed to have a medulloblastoma (low grade
tumour) affecting the cerebellum.

(a) Describe the functions of the cerebellum.
(b) Describe the afferent and efferent connections of the cerebellum.




8.
Excitotoxicity

April 2003

[image: image14.png]4. Alarge hemlsphenc stroke often leads to detenoratlon and death in a patient either
R acutely or several days later e R

: What is the' probable anatom1c mechamsm operatmg to cause death‘7
' Dlscuss how ‘excitotoxicity canlead to. death of neurons following a stroke.





9.
Hearing & balance

April 2004

[image: image15.png]A woman suffering from Meniere’s disease due to irritation in the inner ear had
recurrent attacks of spinning sensation, nystagmus, hearing loss, and has a
tendency to fall to cne side during an attack.

a) Describe the vestibulo-ocular reflex and the basis of the nystagmus.
(40%)

b) Trace the process of normal hearing from the external ear to the primary
auditory cortex. (40%)

c) What are the different types of hearing loss that may occur due to

damage at different points in the abovementioned pathway (b)? (20%)




10.
Hippocampus & amnesia
April 2005 Q4a, d (See under “Anti-epileptic drugs” above)
June 2004 Q4 & April 2001 Q4

[image: image16.png]An elderly man is brought by his relatives with the complaint of ‘absent-
mindedness’. The neurologist believes it is due to degenerative changes in his
hippocampus.

(a) Describe the structure and functional connections of the hippocampus.
(b) Explain the difference between anterograde and retrograde amnesia.




June 2002

[image: image17.png]A person with bilateral lesions (o his hippocampi presented with severe anterograde
amnesia. -

(a) Describe the location and structure of the hippocampal formation.
(b) Discuss the afferent and efferent connections of the hippocampus.
(c) Describe the functions of the hippocampus and some features of anterograde

amnesia.




11.
MCA & ischaemic stroke
April 2005

[image: image18.png]A '70-year old man presented with weakness of the right upper limb, and right lower
face. He was diagnosed to have an occlusion of the middle cerebral artery.

(a)
(b)

(©)
(d)

Describe the course and distribution of the middle cerebral artery. (20%)
What are some other functional deficits that may be experienced by the
patient? (30%,) otor

Explain the difference between a chronic upper and a lower neuron lesion in
relation to muscles of the upper limb and face. (30%) '

What are some risk factors for stroke? (20%)




June 2004 Q6, June 2003 Q5 & June 2001 Q5
[image: image19.png]A 70-year-old man presented with difficulty in speaking and weakness of the right
upper limb. He was diagnosed to have an occlusion of the middle cerebral artery.
(a) Describe the course and distribution of the middle cerebral artery.

(b) Describe the functional areas of cortex supplied by the artery.




April 2004

[image: image20.png]A patient suffered an acute ischaemic stroke involving the left middle cerebral
artery.

a) Describe the course and distribution of the middle cerebral artery. (40%6)
b) What are some functional deficits that may result in this patient? (40%)
c) List the major risk factors for stroke. (20%)




June 2002
[image: image21.png]Stroke is the third leading cause of death in Singapore.

(@) Describe thie pathophysiology of ischaemic stroke.

(b) Discuss the functional deficits that may occur following ischaemic stroke
involving the middle cerebral artery.

(c) What are some risk factors for stroke?




April 2002

[image: image22.png]A patient with occlusion of the middle cerebral artery was seen by a neurologist.

a) Outline the course of the middle cerebral artery.
b) Describe the regions of brain that are supplied by the artery.
c) What are some functional deficits that could result from occlusion of the artery?




April 2001

[image: image23.png]A right-handed patient with right sided weakness of the upper limb, though alert,
has difficulty speaking and is unable o understand verbal commands.

(a) Describe the functional localisation of motor areas in the cerebral cortex.

b) Describe the functional localisation of sensory and motor speech arcas in
the cerebral cortex.

(<) Which artery is likely to be lesioned in the clinical scenario given?




12.
Pain transmission & opioid analgesics

April 2005 Q1 (see April 2004 Q1 & April 2003 Q1 below)
[image: image24.png]A patient in severe pain as a result of burn injury of the palm of the hand was given

an intramuscular injection of morphine.

(a) Outline the innervation of the palm of the hand, and the pathway(s) for
transmission of pain from the hand to the cerebral cortex. (40%,)

(b) Briefly discuss how pain transmission can be modulated by enkephalinergic
(opioid containing) neurons in the spinal cord. (30%)

(c) ‘What are some undesirable effects of morphine? (30%)




June 2004

[image: image25.png]A man who suffered from a localized burn on the skin of his hand exhibited the

classic signs of hyperalgesia.

(a) State the characteristic features of hyperalgesia.

(b) Describe the pathophysiological basis of hyperalgesia.

(c) Describe the pathways by which pain sensation is conveyed from the skin of
the hand to the primary somatosensory cortex.




April 2004 Q1 & April 2003 Q1 (immediately below)

[image: image26.png]17

A patient in severe pain as a result of burn injury of the upper hmb was given an’
intramuscular injection of morphine.

a) Outline the pathway(s) for transmission of pain from the hand to the cerebral
cortex.
- b)  Discuss the roles of serotonmerglc and enkephahnerglc neurons in the

modulation of pain transmission.

¢)  What are the effects of morphine? -




April 2004 Q1

a) same as April 2003 Q1a (40%)
b) same as April 2005 Q1b (20%)
c) similar to April 2005 Q1c: “the” instead of “some” (40%)

June 2003 Q1 & June 2001 Q1
[image: image27.png]A footballer was accidentally kicked in the shin by another player. He experienced a sharp

pain, followed by a dull aching pain. The pain was partially relieved by massaging the

injured leg.

a) Describe the pathways for transmission of pain impulses, from the leg to the cerebral
cortex.

b) What is the physiological basis for the sharp pain and the dull pain?

c) Describe the physiological basis for the relief of pain felt by the player, by
massaging the injured leg.




13.
Parkinson’s disease

June 2004 Q3, June 2003 Q4 & April 2001 Q2
[image: image28.png]A patient with Parkinson’s disease manifests bradykinesia, rigidity, tremor and

postural instability.

(a) Describe the histological abnormalities and biochemical defects in
Parkinson’s disease.

(b) Describe the alteration in neural pathways in the disease.

(c) Explain the rationale for using levodopa (L-dopa) as a treatment for this
condition.




April 2004

[image: image29.png]3.

An elderly patient was diagnosed with Parkinson’s disease.

a) Describe the functional connections of the basal nuclei, including the
direct and indirect pathways through the nuclei. (40%)

b) Describe the alterations in neural pathways in the disease. (30%)

c) List three drugs used in the treatment of this condition and explain their

modes of action. (30%)




April 2002

[image: image30.png]An elderly patient presented with resting tremors and slowness of movement, and was
diagnosed with Parkinson’s disease.

a) Describe the functional connections of the basal ganglia, including the direct and
indirect pathways through the nuclel.
b) Describe the effect of dopamine on the indirect pathway.

c) Qutline the classes of drugs used in treatment of Parkinson’s disease.




14.
Pyramidal system & UMN vs LMN lesions

April 2005 Q3c (see under “MCA & ischaemic stroke” above)

April 2003

[image: image31.png]. . The clinical manifestations of an upper motor neuron lesion are different from that of a

; Iower,motor neuron lesion. - B
~a) Outline the pathway(s) for the voluntary control of skeletal muscles
b) © . Compare and contrast the cllmcal man1festat10ns of upper and lower motor

- neuron lesions.




15.
Raised ICP & papilloedema

April 2002

[image: image32.png]A patient who was involved in aroad traffic accident presented to the accident and
ecmergency department with signs of ratsed intracranial pressure, including a dilated left
pupil.

a) Describe some possible causes of raised intracranial pressure in this patient.

b) Describe the effects of raised intracranial pressure.

c) Explain the presence of the dilated left pupil”




16.
Somatosensory system

June 2002

[image: image33.png]A patient suffered hemisection of the spinal cord and presented with Brown-Séquard
syndrome.

@ Tracethe pthwayfor pain and temperatur from the sin of the ower limb to the
primary somatosensory corex

(®)  Trace the pathway for conscious propriocepion from a muscle spindle n the
o i o the primary somatosensory cortex

(©) Describe and explainthe cistibuton of the loss o pain and temperature, and
conscious proprioception, in this paticat,




17.
Vision

April 2005

[image: image34.png]A young woman complained of impaired vision. On examination it was found that

she could not see objects in the temporal visual fields of both eyes.

(a) Trace the visual pathway from the retina to the primary visual cortex. (30%)

(b) Identify the area(s) in which damage may lead to the loss of vision, as
experienced by the woman. (20%)

(c) Describe the process of phototransduction and differences between rods and
cones (50%)




June 2004 Q2 & April 2003 Q2
Same as April 2005 Q2 except for part (c)

[image: image35.png](c) Describe the receptive field organization and response characteristics of
retinal ganglion cells and neurons in the primary visual cortex.




June 2003 Q2 & April 2001 Q1

[image: image36.png]An aged woman complained of impaired vision. On examination it was found that she

could not see objects in the right visual field of both eyes.

a) What is the condition called? (20%)

b) Trace the visual pathway for the right visual field of the left and right eyes and
identify area(s) in which damage may lead to the loss of vision experienced by the
woman. (40%)

c) Describe the receptive field organization and response characteristics of retinal
ganglion cells, and neurons in the primary visual cortex. (40%)




June 2002

[image: image37.png]A man complained of defective vision.

(a) Describe the process of phototransduction in rods and cones.
(b) Discuss the differences in distribution and function between rods and cones.
(c) Outline the visual pathway {rom the retina to the primary visual cortex.




June 2001

[image: image38.png]A patient with loss of vision in the temporal visual fields of both eyes was
diagnosed to have a pituitary gland tumour.

(a) Describe the visual pathway from the retina to the primary visual cortex.
(b) State, giving reasons, the part of the visual pathway affected by the
tumour.
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