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1.
Body fluid volumes are important in physiology, which of the following statements is correct?


a.
About 1/3 of total body water is extracellular.


b.
Total blood volume can be calculated by multiplying plasma volume by 100 – hct.


c.
The interstitial fluid = 5% of body weight.


d.
Inulin is used to accurately measure intracellular fluid volume.


e.
The intracellular component of body water accounts for about 20% of body weight.

2.
Regarding mammalian neurons.


a.
The potential for sodium is about +90mV.


b.
Decreasing the external sodium concentration decreases the resting membrane potential.


c.
The initial segment of a myelinated mammalian neuron has the largest number of sodium channels compared with the rest of the neuron.


d.
An increase in extracellular calcium concentration “stabilises” the membrane.


e.
None of the above are correct.

3.
Regarding nerve fibre types.


a.
A fibres are more susceptible to local anaesthesia block compared with B and C fibres.


b.
B fibres are post ganglionic sympathetic fibres.


c.
C fibres have conduction velocity of 70-120 m/s.


d.
Flower spray endings are made up of A( fibres.


e.
B fibres are more susceptible to hypoxia compared with C fibres.

4.
The sequence of events in contraction and relaxation of skeletal muscle is important.  Which of the following is correct?


a.
Acetyl choline binds to muscarinic receptors causing increased sodium and potassium conductance in the end plate membrane.


b.
Actin potential triggers release of calcium from the terminal cisterns of endoplasmic reticulum.


c.
Ca2+ binds to Troponin T.


d.
In resting muscle – tropomyosin covers the sites where myosin heads bind to actin.

e. All of the above are correct.

5.
Type 1 skeletal muscle fibres have all of the following characteristics except


a.
High oxidative capacity compared with type 2 fibres.


b.
Slow myosin isoenzyme ATPase rate.


c.
Large diameter compared with type 2 fibres.


d.
Darker colour compared with type 2 fibres.


e.
Moderate calcium pumping capacity of saroplasmic reticulum.

6.
Regarding cardiac muscle


a.
Resting membrane potential of cardiac muscle cells is about –60mV.


b.
The T system in cardiac muscle is located at the Z lines.


c.
Cardiac muscle can be tetanised, similar to skeletal muscle.


d.
Repolarisation time increases as the cardiac rate increases.


e.
Cardiac muscle is generally fast and has relatively high ATPase activity.

7.
Regarding muscle spindles.


a.
Each muscle spindle consists of up to 50 muscle fibres enclosed in a connective tissue capsule.


b.
The nerves from the endings in the nuclear bag region show a dynamic response.


c.
There are 10 or more nuclear chain fibres per muscle spindle.


d.
Flower spray nerve endings terminate only on nuclear bag fibres.


e.
The central delay for the knee jerk is 6 – 9 m/s.

8.
The most plentiful catecholamine in urine is


a.
Norepinephrine.


b.
Epinephrine.


c.
Dopamine.


d.
Homovanillic acid.


e.
Vanillylmandelic acid.

9.
Regarding the spinal cord.


a.
Tumours arising outside the spinal cord first compress the spino thalamic fibres from thoracic and cervical areas.


b.
Dorsal columns contain fibres mediating pain and temperature.


c.
The gracile fasciculus contains sacral and lumbar fibres.


d.
Laminae IV and V make up the substantia gelatinosa area of the dorsal horn.


e.
The second order neurons from the gracile and cuneate nuclei end on related specific sensory relay nuclei of the pons.

10.
Regarding the basal metabolic rate – all of the above are true except


a.
It is relatively higher in women than in men.


b.
It falls about 10% during sleep.


c.
It is increased by tension.


d.
It falls about 40% during prolonged fasting.

e. It increases in high and low environmental temperatures.

11.
With respect to carbohydrate metabolism – which of the following statements is correct?


a.
About 80% of energy supplies are stored in fat.


b.
Most of the glycogen stores are in the liver.


c.
Resting muscle utilises glucose for its metabolism.


d.
At rest – the brain accounts for 40 – 50% of glucose utilised.

e. 5% of ingested glucose is promptly converted to fat.

12.
Which of the following glucose transporters is insulin stimulated?


a.
GLUT – 1


b.
GLUT – 2


c.
GLUT – 3


d.
GLUT – 4

e. SLGT – 2

13.
With respect to thyroid hormones


a.
They increase oxygen consumption of the anterior pituitary.


b.
They increase the number and affinity of alpha adrenergic receptors.


c.
They lower circulating cholesterol levels.


d.
800ug of T4 is secreted by the thyroid/day.

e. Thyroxine binding globulin levels are depressed in patients taking methadone.

14.
All of the following stimulate glucagon secretion except


a.
Gastrin


b.
Amino acids


c.
Infection


d.
Exercise


e.
Ketones

15.
All of the following increase gastrin secretion except


a.
Calcium


b.
Luminal peptides and amino acids


c.
Secretin


d.
Epinephrine

e. Increased vagal discharge via GRP

16. The following blood picture is most likely consistent with:

( Na+ = 120mmol/l, K+ = 6.7 mmol/l, chloride = 95mmol/l, bicarbonate = 20.)


a.
Normality


b.
1( adrenal insufficiency


c.
Cushing’s disease


d.
1( hyperaldosteronism

e. Diabetes insipidus

17.
The following blood gas picture is most consistent with:


pH 7.56, pCO2 = 20mmHg, pO2 = 100mmHg, bicarb 26mmol/l


a.
Sepsis


b.
Emphysema


c.
Prolonged vomiting


d.
Bicarbonate ingestion

e. 2 week residence at high altitude

18.
What is the glomerular filtration rate when urine flow = 1ml/minute; arterial plasma level of inulin = 0.20mg/ml, and urine concentration of inulin is 40mg/ml?


a.
80ml/min


b.
150ml/min


c.
200ml/min


d.
300ml/min

e. 400ml/min

19.
Which of the following substances is both reabsorbed +/- secreted in the kidney?


a.
Potassium


b.
Sodium


c.
Urea


d.
Bicarbonate


e.
Glucose

20.
Regarding renal handling of sodium


a.
Sodium is reabsorbed in the proximal tubule by the Na+ /2Cl-/ K+ transporter.


b.
Mineralocorticoids increase tubular reabsorption of sodium.


c.
Sodium excretion is decreased by drugs that decrease renal acid secretion by inhibiting carbonic anhydrase.


d.
Overall = 90% of sodium filtered at the glomerulus is reabsorbed.

e. All of the above are correct.

21.
Regarding water excretion from the kidney


a.
Aquaporin 2 – is found in the cells of the thin ascending loop of Henle.


b.
At lease 67% of filtered water is absorbed – even when urine volume is very high.


c.
The ascedning limb of the loop of Henle is impermeable to water.


d.
Approximately 10% of the filtered water enters the distal tubule.

e. When vasopressin is absent – the collecting duct epithelium is permeable to water.

22.
The “limited pH” in the tubules is:


a.
2.5


b.
3.0


c.
3.5


d.
4.5

e. 5.0

23.
All of the following enhance renal acid secretion except


a.
( pCO2 


b.
( potassium


c.
Aldosterone


d.
Acetazolamide


e.
Corticosterone

24.
The principal buffer in interstitial fluid is:


a.
Carbonic acid


b.
Haemoglobin


c.
Phosphate


d.
Other proteins


e.
Compounds containing histidine

25.
All of the following are vasoconstrictors except


a.
Endothelin


b.
Bradykinin


c.
Vasopressin


d.
Angiotensin


e.
Noradrenaline

26.
The following factors serve to decrease heart rate except


a.
Decreased activity of baroreceptors in the arteries


b.
Expiration


c.
Increased intracranial pressure


d.
B blockers


e.
Fear

27.
Which of the following has the highest blood flow?  (ml/100g/min)?


a.
Liver


b.
Heart muscle


c.
Kidneys


d.
Skeletal muscle


e.
Brain

28.
Which of the following plays the greatest role in determining rate of flow through a blood vessel?


a.
Viscosity of blood


b.
Length of vessel


c.
Histamine


d.
Pressure difference between the ends of the vessel


e.
Diameter

29.
Regarding pressure changes in the atria


a.
The a wave is caused by atrial contraction.


b.
Left atrial pressure rises to 7 – 8mmHg during atrial contraction.


c.
The c wave occurs when the ventricles begin to contract.


d.
The v wave results from slow flow of blood into the atria from the veins while the A-V valves are closed during ventricular contraction.


e.
All of the above are correct.

30.
Which of the following parameters is correct?


a.
30ml = end systolic volume


b.
70ml = end diastolic volume


c.
70ml = stroke volume


d.
Ejection fraction = 75%


e.
Normal ventricular refractory period = 0.05 seconds

31.
Regarding the ECG


a.
The sum of the potentials in leads 1 and 2 equals the potential in lead 3.


b.
In leads V1 and V2 – the QRS recordings of the normal heart are positive.


c.
Main positive defection on the ECG is the S wave.


d.
The orientation of the mean electrical axis of the normal ventricle is 59 degrees.


e.
The normal PR interval is 0.24 seconds.

32.
Which of the following has the greatest total cross sectional area?


a.
Small arteries


b.
Venules


c.
Arterioles


d.
Small veins


e.
Aorta

33.
The action potentials in the SA and AV nodes are largely due to


a.
Sodium influx


b.
Potassium influx


c.
Chloride influx


d.
Potassium efflux


e.
Calcium influx

34.
Regarding BP control


a.
Increased baroreceptor discharge causes an increase in BP, and increase in cardiac output.


b.
Carotid receptors do not respond to pulse pressure changes.


c.
Type A atrial stretch receptors discharge primarily during atrial systole.


d.
Aortic arch receptors afferent nerve fibres form a distinct branch of the glossopharyngeal nerve.


e.
Afferents from aortic arch and carotid sinus areas extend to the vasomotor centre in the midbrain.

35.
Regarding regulation of cerebral circulation


a.
Cushing reflex serves to lower BP and increase HR in response to elevated intracranial pressure.


b.
Autoregulation maintains a normal cerebral blood flow at arterial pressures of 65 – 140 mmHg.


c.
O2 consumption of the brain is approximately 10% of the total body resting O2 consumption.


d.
A rise in venous pressure increases cerebral blood flow.


e.
Brainstem is more sensitive to hypoxia than the cerebral cortex.

36.
When a person rises from supine to standing, which of the following statements is correct?


a.
Stroke volume decreases by 40%.


b.
TPR increases by 10%.


c.
Cardiac output decreases by 15%.


d.
1000ml blood pools centrally.


e.
Small vein pressure increases by 20mmHg.

37.
Which of the following is correct?


a.
Tidal volume (normal person) = 1000ml.


b.
Functional residual capacity = amount of gas remaining in the lung after maximal expiration.


c.
Anatomic dead space = 500ml.


d.
Alveolar ventilation = tidal volume x respiratory rate.


e.
Physiologic dead space may be measured by Bohr’s method.

38.
Regarding regional differences in gas exchange.


a.
The dependent lung is best ventilated in a patient lying on his side.


b.
Ventilation is greater at the apex of the lung compared with the base in a standing patient.


c.
In a supine patient – the anterior part of the lung is ventilated better than the posterior part.


d.
Blood flow is higher at the top of the lungs compared with the bottom.


e.
The difference between pCO2 at the top versus bottom of the lung is 40mmHg.

39.
All of the following shift the oxygen dissociation curve to the right except


a.
Decreased pH.


b.
Increased temperature.


c.
Increased 2, 3 – DPG.


d.
The presence of COHb.


e.
Increased pCO2.

40.
Regarding control of ventilation


a.
Central chemoreceptors respond predominantly to changes in pO2.


b.
The apneustic centre is in the medulla.


c.
Peripheral chemoreceptor firing responses to arterial pO2 changes are linear.


d.
The carotid but not aortic bodies respond to a fall in arterial pH.


e.
The most important factor in the control of ventilation under normal conditions is the pO2 of the arterial blood.

41.
All of the following are metabolised in some way in the lung except


a.
Serotonin


b.
Nor-epinephrine


c.
Angiotensin II


d.
Bradykinin


e.
Leukotrienes

42.
The Reynold’s number for the following gas is which of the following  when radius = 2; velocity = 50; density = 4 and viscosity (n) = 2


a.
200


b.
400


c.
800


d.
1000


e.
2000

43.
All of the following occur in response to acute experience at moderately high altitude except


a.
Pulmonary vasodilation


b.
Hyperventilation


c.
Shift to right of oxygen dissociation curve


d.
Increase in number of capillaries per unit volume


e.
Headache, fatigue, insomnia

44.
What is the value of PaO2 in a subject living at sea level breathing air with a PaCO2 of 32mmHg?


a.
64mmHg


b.
90mmHg


c.
110mmHg


d.
120mmHg


e.
150mmHg

45.
Regarding the mechanics of breathing


a.
The major site of resistance in the airway is the distal narrow airways.


b.
As lung volume is reduced, airway resistance drops rapidly.


c.
Stimulation of vagi to bronchi causes bronchodilation.


d.
Intrapleural pressure rises during inspiration.


e.
Compliance of the lung may be defined as the volume change per unit pressure change.

46.
In which of the following hypoxic states would oxygen be unhelpful?


a.
Anaemia


b.
Hypoventilation states


c.
Cyanide poisoning


d.
V/Q inequality


e.
Diffusion impairment

47.
Regarding surfactant


a.
It is produced by type I alveolar epithelial cells.


b.
It serves to increase surface tension in alveoli.


c.
It is synthesised in the lung from amino acids.


d.
It serves to promote stability of the alveoli.


e.
Maturation of surfactant in the lungs is inhibited by glucocorticoid hormones.

48.
Insulin has all of the following effects on various tissues except


a.
Inhibition of hormone sensitive lipase in adipose tissue.


b.
Decreased K+ uptake in muscle and adipose tissue.


c.
Increased lipid synthesis in the liver.


d.
Increased protein synthesis in the liver.


e.
Increased cell growth.

49.
Regarding control of calcium metabolism


a.
1,25 DH calciferol serves to increase Ca2+ absorption from the intestine.


b.
PTH mobilises Ca2+ and phosphate from bone – hence increasing plasma levels of these.


c.
( serum calcium level feeds back to ( PTH secretion.


d.
Calcitonin lowers circulatory calcium levels, and is synthesised by the pancreas.


e.
Glucocorticoids serve to increase plasma calcium levels.

50.
All of the following statements about GI hormones are correct except


a.
Gastrin – stimulates gastric acid and pepsin secretion.


b.
CCK – stimulates secretion of a watery alkaline pancreatic juice.


c.
GIP – stimulates insulin secretion.


d.
Secretin – decreases gastric acid section.


e.
VIP – markedly stimulates intestinal secretion of electrolytes and hence of water.

51.
Regarding bile


a.
Normal rate of bile salt synthesis is 2-4g/day.


b.
Approximately 75% of bile salts are absorbed from the small intestine.


c.
Bile salts form micelles which play an important role in keeping lipids in solution.


d.
The primary bile acid formed in the liver is deoxycholic acid.


e.
The entire bile salt pool recycles 6 – 8 times per meal.

52.
Which of the following compounds do long chain fatty acids need to be bound to before they can cross the inner mitrochondrial membrane?


a.
Acetyl-CoA


b.
Chylomicrons


c.
Flavoprotein


d.
Carnitine


e.
Acetoacetate

53.
Which of the following statements is correct?


a.
Chylomicrons are 98% triglyceride.


b.
VLDLs are 75 – 1000nm size.


c.
LDLs are predominantly made up of protein.


d.
IDLs are predominantly made up of cholesteryl esters.


e.
HDLs arise from liver and intestine.

54.
Regarding functional morphology of the cell


a.
Tay-Sachs disease is a cell membrane disorder.


b.
Actin is the most abundant protein in mammalian cells.


c.
Peroxisomes are 5um in diameter.


d.
The assembly of micro-tubules in the cell cytoskeleton is facilitated by cold.


e.
Myosin I is present in skeletal muscle.

55.
Which of the following is a nonsense code – therefore stops translation?


a.
AAU


b.
GUA


c.
AUA


d.
UGA


e.
GAA

56.
Which of the following pairings is correct?


a.
Thyroid hormones – open or close ion channels in the cell membrane.


b.
Insulin – increases c GMP in the cell.


c.
ANP – increases tyrosine kinase activity of transmembrane receptors.


d.
Norepinephrine – activates or inhibits adenylyl cyclase therefore affecting intracellular production of CAMP.


e.
Acetylcholine – activates phospholipase C.

57.
Which of the following toxins has an important effect on adenylyl cyclase?  (Mediated by G proteins)


a.
E coli toxin


b.
Pertussis toxin


c.
Staph aureus toxin


d.
Diphtheria toxin


e.
Botulinum toxin

58.
Catecholamines exert all of the following effects on effector organs via alpha receptors except


a.
Dilation of coronary arterioles


b.
Inhibition of intestinal secretions.


c.
Decreased insulin and glucagon secretion from the pancreatic islets.


d.
Thick viscous secretions from the salivary glands.


e.
Contraction of the pregnant uterus.

59.
All of the following increase vasopressin secretion except


a.
( osmotic pressure of plasma


b.
Carbamazepine


c.
Alcohol


d.
Decreased ECF volume


e.
Pain

60.
Regarding sleep


a.
Stage 2 NREM sleep is characterised by sleep spindles on EEG.


b.
Stage 4 NREM sleep = low amplitude high frequency EEG activity.


c.
REM sleep is characterised by medullo geniculoparietal spikes.


d.
All muscles have decreased tone during REM sleep.


e.
All of the above are correct.
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