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THE UNIVERSITY OF AUCKLAND
TEST FOR BHB III 2003
Regulation of Body Function

(Time allowed: FIFTY minutes)

SECTION  A  (40%)

Answer all FIFTEEN of the multi-choice questions on the red general purpose answer sheet provided.   (Allow TWENTY minutes for this section.)  

BEFORE STARTING SECTION A, READ THE INSTRUCTIONS BELOW CAREFULLY:

1.
Read "IMPORTANT" instructions on the answer sheet showing how to fill it in.

2.
Fill in your LAST NAME and FIRST NAME and shade in the corresponding rectangles beneath.

3.
Fill in your I.D. NUMBER, starting from the left-most column, and shade in the corresponding rectangles beneath.

4.
Attempt ALL questions.  Each question has five possible responses (A to E), one only of which is correct.  Mark the correct response for each question by shading in the box as indicated on the ANSWER SHEET.

5.
To change an answer, erase it COMPLETELY before shading in your revised choice.

6.
SCORING:



Each question with the correct response receives a score of +1.


Each question with: no response, an incorrect response, or more than one response, receives a score of 0.


The sum of scores for all 15 questions will be scaled to give a mark out of 40

SECTION  B  (60%)

Answer this Section in the script book provided.

Write short notes on TWO of the THREE questions.   All questions are of equal value. (Allow FIFTEEN minutes for EACH question in this section.)
SECTION  A  (40%)

Answer all FIFTEEN of the multi-choice questions on the red general purpose answer sheet provided.   (Allow TWENTY minutes for this section.)  

1. What of the following properties is most likely from a drug which had been shown to block cardiac potassium channels?

a) Increased risk of ventricular tachycardia 
b) Slow conduction through the AV node

c) Widened QRS interval

d) Decreased heart rate

e) Heart rate dependent suppression of ventricular ectopic beats

2. The analysis of clinical trials can be viewed from different perspectives. Two common perspectives are “intention to treat” and “as treated”. Which of the following properties is more typical of the “as treated” perspective?

a) biased

b) conservative

c) used by regulatory authorities

d) helpful for drug development 
e) informs health policy decisions

3. Warfarin takes about 3 days to reach a steady state effect on blood coagulation using the INR (international normalized ratio) after a warfarin loading dose of 15 mg and daily maintenance dose of 5 mg. What is the main reason for this delay ?

a) Small clearance of warfarin

b) Half-life of prothrombin complex 
c) Turnover time of vitamin K epoxidase

d) Warfarin penetration into the liver

e) Large volume of distribution of prothrombin

4. Frusemide is an inhibitor of renal sodium re-absorption. It has a half-life of 2 hours. It reversibly inhibits tubular sodium transport. Which of the following dosage schedules is likely to be the most effective? Assume that the total daily dose reaching the systemic circulation is the same.

a) Continuous intravenous infusion 
b) Oral dose every 24 hours

c) Intravenous dose every 4 hours

d) Oral dose every 8 hours

e) All of the above are equally effective

5. In the Scandinavian Simvastatin Survival Study which compared simvastatin with placebo there was no discernible difference in the frequency of cardiovascular events until at least one year after starting treatment. This is because:

a) Simvastatin has a slow equilibration half-life

b) Cholesterol has a slow elimination half-life

c) There were not enough patients in the trial

d) It takes time for cholesterol containing plaques to shrink 
e) The dose of simvastatin was initially too low and had to be increased

6. Cyclo-oygenase-2 (cox-2) :

a) is not inducible

b) is selectively inhibited by diclofenac

c) is constitutively expressed in the kidneys

d) has the same amino acid sequence as cyclo-oxygenase-1

e) is not found in the lungs

7. The slow release preparation of isosorbide-5-mononitrate

a) should usually be prescribed twice daily

b) treats angina by dilating veins and reducing preload

c) does not dilate epicardial coronary arteries

d) is almost completely metabolised by first pass metabolism

e) is primarily used used for the treatment of hypertension

8. Adverse efefcts of angiotensin converting enzyme inhibitors do NOT include:

a) Renal failure

b) Angioedema

c) Cough

d) Skin rash

e) Gastrointestinal bleeding

9. Aspirin 

a) reversibly actelyates cyclo-oxygenase

b) is a selective cyclo-oxygenase-2 inhibitor

c) does not have analgesic properties

d) for angina is prescribed as 300mg three times daily 

e) inhibits formation of thromboxane A2
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10.
In the figure above, O indicates the blood flow to an isolated limb at  a typical physiological perfusion pressure.  The two sets of data give the blood flow 2 seconds and 1 minute after a change in perfusion pressure. Which of the following is NOT correct: 

a) the closed circles represent the pressure-flow relationship at 2 seconds 

b) the open circles represent the phenomenon of autoregulation

c) the interstitial concentration of vasodilator metabolites will be reduced at A

d) the transmural pressure in resistance vessels is increased at A
e) vascular resistance for the limb is reduced at B.

11.
Exogenous administration of noradrenaline at physiological concentrations causes constriction of pre- and post-capillary vessels in the skeletal muscle circulation. On the other hand, exogenous administration of adrenaline at physiological concentrations causes dilation of pre-capillary vessels and constriction of post-capillary vessels in this circulation.  Which of the following best explains these observations:

a) the affinity of2 adrenergic receptors for noradrenaline is very much greater than for adrenaline

b) there are both1 and2 adrenergic receptors in pre-capillary vessels, but mostly1 adrenergic receptors in post-capillary vessels

c) the affinity ofadrenergic receptors for noradrenaline is very much greater than for adrenaline

d) there are both  and2 adrenergic receptors in pre-capillary vessels, but mostly adrenergic receptors in post-capillary vessels

e) none of the above.

12.
In the cutaneous (skin) circulation: 

a) autoregulation is well-developed

b) the affinity of receptors for noradrenaline increases as the temperature rises and vice verse

c) vascular resistance increases with moderate exercise

d) the kinins, bradykinin and lysylbradykinin, constrict pre-capillary vessels

e) none of the above.
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13.
In relation to the fast membrane sodium channels in ventricular muscle cells, which of the following is NOT correct:

a) activation gates open during phase 0

b) inactivation gates close during phase 1

c) activation and inactivation gates are closed during phase 2

d) inactivation gates begin to open during phase 3

e) none of the above.

14.
In relation to myocardial oxygen supply and demand:

a) coronary blood flow to the left ventricle is substantially reduced during systole

b) basal metabolism constitutes more than 50% of the energy requirements of the resting human heart

c) oxygen extraction from the coronary circulation is normally around 30% at rest

d) an increase in heart rate will increase coronary reserve

e) coronary reserve is greatest in the subendocardial layers of the left ventricle

15.
In relation to acute myocardial ischaemia, which of the following is correct:

a) the intracellular potassium ion concentration [K+]i rises

b) action potential duration decreases
c) conduction velocity is only marginally affected

d) early afterdepolarizations (EADs) are more likely to occur

e) none of the above.

SECTION  B  (60%)

Answer this Section in the script book provided.

Write short notes on TWO of the THREE questions.   All questions are of equal value. (Allow FIFTEEN minutes for EACH question in this section.)

1. Write notes on the time course of changes in blood pressure with an emphasis on:

a) The physiological mechanism

b) The action of medicines

c) Diseases affecting blood pressure

2.
The following sets of data were obtained from the analysis of arterial blood samples.

	Sample No.
	pH
	PCO2 

(mmHg)
	HCO3- (mmol.L-1)
	 BEECF (mmol.L-1)

	I
	  7.38
	55
	32
	+6

	II
	  7.21
	55
	21
	-5

	III
	  7.50
	30
	23
	+1

	IV
	  7.38
	39
	23
	-1.5

	V
	  7.35
	32
	17
	-7


Which, if any, of the samples could have come from a patient with:

a)
respiratory alkalosis with alkalaemia and no compensation

b)
metabolic acidosis with respiratory compensation but residual acidaemia

c)
chronic respiratory acidosis with renal compensation

d)
mixed respiratory and metabolic acidosis

e)
no acid-base disorder

Indicate your reasons for each classification.

3.
A 50 year-old woman with chronic lung disease presents for a routine check-up at which time the following laboratory data were obtained:


Arterial blood
Venous blood

pH
7.35
[Na+]
137 mmol.L-1

PCO2
55 mmHg
[K+]
 4.5 mmol.L-1

[HCO3-]
30 mmol.L-1
[Cl-]
96 mmol.L-1

PO2
48 mmHg
[HCO3-]
33 mmol.L-1

FIO2
0.21

a)
What acid-base disorder does this patient have?

b)
What are the reasons for the elevation of the arterial [HCO3-]?

c)
Explain why the venous [HCO3-] is higher than the arterial.

d)
Comment briefly on the arterial PO2.

e)
What change in acid-base status might occur if the patient were given 100% oxygen to breathe?



CONTINUED

Reference values for serum electrolytes and blood gases


Arterial blood
Venous blood

pH
7.36-7.44
[Na+]
135-146 mmol.L-1

PCO2
36-44 mmHg
[K+]
 3.2 - 5.0 mmol.L-1

PO2
80 - 100 mmHg
[Cl-]
95-110 mmol.L-1

[HCO3-]
20-27 mmol.L-1
[HCO3-]
24-34 mmol.L-1

BEECF 
-2 to +2 mmol.L-1
Expected compensation for simple acid base disorders.

Respiratory acidosis:

Acute (uncompensated): for each 10 mmHg rise in arterial PCO2, plasma [HCO3-] increases by 1 mmol/L.

Chronic (fully compensated): for each 10 mmHg rise in arterial PCO2, plasma [HCO3-] increases by 3-4 mol/L and BEECF increases by 3.1-4.1 mmol/L.

Respiratory alkalosis:

Acute (uncompensated): for each 10 mmHg fall in arterial PCO2, plasma [HCO3-] decreases by 2 mol/L.

Chronic (fully compensated): for each 10 mmHg fall in arterial PCO2, plasma [HCO3-] and BEECF decrease by about 5 mmol/L.

Metabolic acidosis:

For each 10 mmol/L decrease in plasma [HCO3-] or BEECF , arterial PCO2 falls by 10-13 mmHg.

Metabolic alkalosis:

For each 10 mmol/L increase in plasma [HCO3-] or BEECF , arterial PCO2 rises by 2-9 mmHg.
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