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Basic Physiology MCQs

1.
Gap junctions:
(?)



a.
maintain cellular polarity

b. occur at the apices of cells

c. have corresponding connections between cells Ganong 16
d. ?

2.
Bulk flow:


a.
is related to concentration gradient


b. is related to permeability coefficient

c. depends on hydrostatic and oncotic pressure ganong 589 - 590
d. ?

3.
All of the following histamine effects are mediated by H2 – receptors EXCEPT:

a. vasodilatation

b. bronchoconstriction katzung 268
c. gastric acid secretion

d. tachycardia

4.
The trace element that is an integral component of carbonic anhydrase, lactic dehydrogenase, and several other peptidases:

a. magnesium

b. manganese

c. zinc
ganong 708
d. cobalt

e. copper

Fluid & Electrolyte Physiology MCQs

5.
Effects of hypokalaemia: ganong 543, yentis 270, kumar and clark 612


a. 
short PR interval
lengthens
b. ventricular extrasystoles kumar and clark 612
c. elevated ST segments
depression
d. long QRS interval no
e. long QT interval
per ganong - only apparent – as U wave merges with late T – really unaltered; per yentis this is the answer, though – however I daresay we ought to run with ganong
f. Q waves
no
6.
Hypokalaemia:


a.
hyperpolarizes membrane B and L 25


b. peaked T waves

c. prolonged QT

d. VEBs
but RMP down first so A better
e. ST elevation

7. 
Hypokalaemia

a. hyperpolarizes the membrane B and L 25
b. shortens QRS

c. shortens the PR interval

d. depresses the ST segment the fact that this option exists for a different stem suggests to me that the examiners want us to know that the prolongation of the QT interval is not real – cf 5 & 6 above ganong 543 – but RMP down first so A better
e. prolongs the QT interval

7. 
Hypokalaemia

f. hyperpolarizes the membrane

g. shortens QRS

h. shortens the PR interval

i. depresses the ST segment the fact that this option exists for a different stem suggests to me that the examiners want us to know that the prolongation of the QT interval is not real – cf 5 & 6 above
j. prolongs the QT interval

8.
Hypokalaemia: (?)

a. ST segment changes a & d true – I’d go for a
b. P wave flattening

c. Shortened QT

d. No Q wave

9.
For two solutions separated by a semi-permeable membrane (Solution A: saline solution AND solution B: H2O): Which of the following statements is true?

a. a hydrostatic pressure applied to A will stop osmotic pressure (?)

b. there will be bulk flow from A to B

c. the fluid level in B will go up

d. ?ganong 5 – the wording is crap but what a is trying to say is right; b & c are back to front
10.
Rapid infusion of 2L of normal saline causes:

a. increased ECF, increased ICF, decreased [Na]

b. increased ECF, unchanged ICF, increased [Na]

c. unchanged ECF, increased ICF, increased [Na]

d. increased ECF, unchanged ICF, unchanged [Na]brandis 60
11.
Hyperkalaemia:

a. causes a prolonged QT interval

b. prolongs QRS duration

c. causes ST segment elevation

d. potentiates digoxin toxicity

e. causes loss of P wave ganong 543 - atrial paralysis and QRS broadening mentioned in the same sentence ; lose P wave first
12.
ECG changes in hyperkalaemia include:

a. ST depression

b. T wave inversion

c. P wave flattening

d. Sinus tachycardia

e. ?

13.
Thoracic lymph contains: ganong 527
a. clotting factors same as all lymph
b. higher protein content than plasma lower, but higher than nonThx  lymph
c. similar composition to ISF most lymph is similar to ISF but thoracic lymph contains protein-rich hepatic lymph (brandis 20)
d. rarely contains fat fatty after meals
e. ?

14.
Gibbs-Donnan effect leads to:


a.
non-diffusible ions between 2 sides will be equal no


b. diffusible ions between 2 sides will be equal no
c. equal concentrations of ions on both sides no, but the products of concentrations are
d. equal passive diffusion no
e. osmotic gradient brandis 18 – G-D creates osmotic gradient by altering [ ]ns of diffusible ions
15.
Decreased osmolality and hypovolaemia, would you see:

a. decreased urine output ganong 236-7 – the osmolar stimulus seems more important though this is not explicitly stated; also b&c are fairly well synonymous so that only leaves a (Lewis Carroll lives)
b. increased urine output

c. decreased ADH secretion

d. ?

16.
Hartman’s solution contains: (?)


a.
potassium 2mmol/L

b. calcium 3mmol/L

c. magnesium 2mmol/L

d. sodium 154mmol/L

e. chloride 154mmol/L

The answer appears to be a. or b. but the values are not quite right – need to check further.yentis 248 says Na 131, K 5, Ca 2, Cl 111, lactate 29, pH 5 – 7; b is closest; it says 2 on a bag of Hartmann’s so I trust that…

17.
Hartmann’s solution contains no:

a. Na

b. Ca

c. Mg
d. Lactate

e. ?

Comment (KB): Contains Ca but no Mg. The calcium content of Hartmann’s is important as it can result in clotting in the tubing if blood is given slowly before or after it in the same line.

18.
The total osmotic pressure of plasma is:

a. 25mmHg

b. 285mOsm/L

c. 5900mmHg

d. 300kPa

e. none of the above

Comment (PD): Total plasma osmotic pressure of 5562mmHg or 7.31 atmospheres of 733kPa.  Brandis 11 – 5545 is the total osmotic P of plasma; the oncotic P is the component due to colloids is 25 – 28, or 0.5% of the total ie 19.3 x plasma osmolality
19.
Normal saline:

a. osmolality of 300-308mOsm/L

b. has pH 7.35 to 7.45 pH 4.5 – 7 per Faunce
c. ?

20.
Obligatory water loss from the body:

a. 400mls in faeces ganong 452 says 200 – 250 ml/d; guyton (who must be constipated) says 100 ml on p 265
b. 300ml from lung guyton says 350 ml on p 265
c. loss from skin and lung and minimum urinary loss 500 ml/d = 600 mOsm/d divided by 1200 mOsm/l (max concentration) (guyton 315)
d. ??insensible water loss

e. ? I feel something was lost in recalling this question. If there were an option for 500 ml urine it might be the best answer – as that is obligatory loss, as against insensible loss.
21.
Which ONE of the following statement about intravenous colloid solutions is TRUE?

a. rapid infusion of Hartmann’s may cause lactic acidosis only in hepatic failure (yentis 248)
b. Hartmann’s 300-308mOsm/kg about 274
c. Hartmann’s pH 7.35-7.45 pH 5 – 7 per Faunce
d. Normal saline osmolality is 300-308mOsm/kg

e. 0.9% sodium chloride has a pH of 6.5-7.5 pH 4.5 – 7 per Faunce
f. one litre of Hartmann’s solution contains 150mmol Na Na 131
22.
Water handling by the kidney (%reabsorption):

a. 93%

b. 94%

c. 99%

d. 99.4% Hutton 487 (max ADH 0.5 l / 180 l = 99.7 %; no ADH 23 l / 180 l = 87%; normal = 1 – 1.4 l/d = 99.2 – 99.4%)
e. 99.9%

23.
The ion with the lowest intracellular concentration is: 

a. Na

b. HCO3

c. Ca guyton 267
d. Mg

e. K

24.
Total plasma osmolality can be calculated via: (?)

a. Van Halen’s equation ha ha
b. Starling equation

c. P = nRT almost the universal gas equation.
d. Multiplying 19.2mmHg/mOsm/L by body Osm

e. None of the above

Comment (PD): Well the numbers for d. add up if the question was in fact “plasma osmotic pressure”, which is also equal to ((c1-c2)(RT which is the Van’t Hoff equation. Guyton 270 gives van’t Hoff as π = CRT where C = [solutes], T in Kelvin and R is R. This gives osmotic pressure (π) = 19.3 mmHg / mOsm/l. If the question was as recalled then the answer is of course E.
25.
Which of the following will increase plasma potassium concentration:

a. beta adrenergic receptor AGONIST β2 stim reduces K+ by driving it intracellularly  - katzung 129
b. insulin reduces K+ by driving it intracellularly  - ganong 327
c. aldosterone reduces K+ by renal tubular exchange for Na  - ganong 362
d. ?

e. none of the above
26.
Osmotic pressure in plasma is usually 1.6mOsmol/L more than ISF. This is because of:

a. plasma proteins

b. plasma oxygen tension – no – O2 diffuses freely so doesn’t exert osmotic pressure
c. plasma creatinine 

d. ?

e. ?

Comment (PD): This question is confusing because I suspect the wording is incorrect. It asks about osmotic pressure yet gives units of osmolarity! Plasma oncotic pressure calculated from the Van’t Hoff equation is 15mmHg but is actually 25mmHg because of the Gibbs-Donnan effect and “excluded volume” effect. This is from a plasma protein concentration of 0.9mOsm/L. (preceding largely from brandis 8 – 10) plus see guyton 170 – net outward filtration pressure in the Starling equilibrium for capillary exchange is 0.3 mmHg, so perhaps that is where the original question was headed.

27. 
Responses to ?increased osmolarity: actually osmolality; changes of >1% detected by osmoreceptors in anterior hypothalamus (ganong 232, 236) and cause thirst and ADH secretion from the posterior pituitary (ganong 236).

a. ?thirst and ADH from stimulation of osmoreceptors in posterior hypothalamus. in anterior hypothalamus (ganong 232)
b. ?thirst via stimulation of SFO and OVLT (ganong 592 – A II stims them and causes increased thirst) via angiotensin II in hypovolaemia hypovolaemia is a separate stimulus with separate detectors (low volume – atria, large veins) but ADH as a common effector; this question asks specifically about tonicity not volume.
c. baroreceptors afferents to posterior pituitary no, see above
d. increased ADH levels
e. aldosterone release stim by severely low Na (-20 mmol/l) (ganong 366) not high osmolality
28.
Sweat in patients acclimatised to hot weather (as compared to patients in a temperate climate) contains less Na because:

a. takes longer for Na to be transported through sweat ducts

b. aldosterone effect causing a reduction through sweat ducts

c. increased intake of water causing a reduction in Na concentration

d. ?guyton 826 – unacclimatised sweating – max 1 l/hr, lose 15 – 30 g NaCl / day.  Aldosterone increases reabsorption of Na plus acclimatisation increases capacity to produce sweat – so make 2 – 3 l/hr but lose only 3  - 5 g NaCl / day.
29.
Magnesium is required for:

a. to depolarise excitable cell membranes

b. Na/K/ATPase  brandis 17
c. Coagulation

d. ?

e. ?

30.
Intracellular osmolality is greater than interstitial osmolality because:

a. proteins in plasma

b. cells producing intracellular proteins

c. ?

d. ?guyton 267 has a tiny difference – ICF 301.2 mOsm/l; ISF 300.8 mOsm/l – protein is 4 vs 0.2 but numerous other differences are bigger.
e. ?

31.
Sweating in strenuous exercise, sweat contains Na


a.
less than plasma
guyton 826; low flow sweat reabsorb almost all Na – so sweat Na 5 mmol/l; vigorous exercise, high flow, less reabsorption but still no more than half plasma Na level.

b. equal to plasma

c. more than plasma

d. ?

e. ?

FE23 [o] Acute onset (4 hours) diabetes insipidus in an otherwise healthy person produces these biochemical changes     ("these numbers may not be exact"):

A. Na 130, K 3.0, Osm 260

B. Na 130, K 4.0, Osm 300

C. Na 150, K 3.0, Osm 260

D. Na 150, K 3.5, Osm 320
E. Na 160, K 3.0, Osm 320

Vigorous recent discussion re this on discussion board – I tend to concur with the argument that this person (with intact thirst mechanism) will be drinking like a fish and will therefore keep electrolytes fairly normal – I’d also expect low – low normal K.  So I would choose 150, 3 – 3.5 and 300ish… of these I would go for D but I suspect that it remains open to debate.  Ganong 238 casts only a little light. The question is – can they drink enough to keep enough.  Acutely, no – otherwise they would not get metabolically unwell. Discussed today with a physician friend of mine.  Hence choose E. At the end of the day, though, it is probably open to debate……. So perhaps they wont ask it again.
FE24 [o] Colligative properties:

A. Increase BP, decrease freezing point, decrease SVP and increase osmolality

B. Other combinations: increase/ decrease…boiling point/FP/SVP
C. ?

FE25 [o] 2. Organic ion necessary in Na-K ATPase organic ion means containing C – none of these do!  ATP requires Mg, which is INORGANIC

A. ?

B. ?

C. Mg+2
D. PO4
E. SO4-2

Acid-Base Physiology MCQs

32.
ABG: pH 7.35, pCO2 60mmHg, pO2 40mmHg. This blood gas is consistent with:  Trick here is to apply KB’s rules of ten (web acid base tute section 9.3) – if COAD, ie chronic then would expect bicarb of around 32; if acute would expect 26.  Calculating bicarb WITHOUT CALCULATORS – ha ha – via the HH eqn thus:  pH = pKa + log (HCO3/0.03pCO2) ( 7.35 = 6.1 + log (HCO3/18) ( log (HCO3/18) = 1.25 ( HCO3 = 17.78 x 1.8 = 32 Another pointer is that people don’t cope too well with an acute pO2 reduction to 40 mmHg.
a. atelectasis no
b. morphine induced respiratory depression

c. diabetic ketoacidosis no - CO2 high so it’s respiratory acidosis
d. patient with COAD
33.
The ABG of a 60 year old man who has overdosed on morphine would be:

a. pO2 60, pCO2 55, pH 7.29, HCO3 32, BE –1 bicarb is a bit high
b. pO2 40, pCO2 60, pH 7.37, HCO3 26, BE +5 but I wonder if the pH and BE were correctly recalled probable recall error with these…
c. ?

d. ?.


34
Buffering of a bicarbonate infusion: mental blank on this one – a healthy person’s response is going to be to get rid of the bicarb by peeing it out and breathing it off – if the emphasis is on the latter then in rbc’s the HCO3/CO2 buffer pair will be the seat of the action.  I’m not sure whether to pick A,B or C – perhaps A?

a. 60 – 70% occurs intracellularly ie rbc’s
b. exchanged for Cl across the red cell membrane  yes
c. compensated for by increased respiratory rate. This certainly would occur, but is it buffering? Each 100 mmol of HCO3 produces 2.24 litres of CO2 to blow off – so let’s call blowing off a buffer
d. Intracellular proteins small player
35.
Phosphate buffer system is an effective buffer intracellularly and in renal tubules because:

a. its pKa is close to the operating pH 6.80 Ganong 710
b. high concentration in distal tubule

c. high concentration intracellularly

d. all of the above

36.
ABGs including pH 7.46, bicarbonate 31mmol/L, pCO2 46mmHg indicate:

a. metabolic alkalosis with respiratory compensation expect 41 +/- 5
b. respiratory alkalosis

c. respiratory acidosis with compensation

d. metabolic acidosis with respiratory compensation

e. mixed metabolic and respiratory alkalosis

37.
Metabolic acidosis is characterised by: (?)

a. increased [H] intracellularly

b. decreased production of bicarbonate

c. ?

d. ?

e. ?

38.
Bicarbonate system is the most important buffer system because:

a. has a pKa close to physiological pH

b. CO2 can be exchanged in lungs and HCO3 excreted in the kidneys

i.e. open ended
c. HCO3 occurs in such large amount

d. ?

e. can be regulated by lung & kidney e = b – and E is perhaps better as it includes the idea that HCO3 can be MADE by the kidney
39.
During infusion of an acidic solution (?HCl infusion), which contributes most to buffering:

a. phosphate buffer

b. bicarbonate buffer  KB 36
c. intracellular buffers but in the acid/base book/website we have 55% intracellular buffering of metabolic acidosis
d. proteins (?intracellular proteins)

e. none of the above

40.
In a patient with DKA, the following are true except:

a. ?

b. there is decrease PaCO2

c. there is decreased concentration of H intracellularly
d. renal excretion of titratable acids will be increased

e. there is increased synthesis of bicarbonate

41.
Pancreatic fistula draining 1L/day, normal volume status maintained:

a. hyperchloraemic metabolic acidosis as pancreatic juice rich in HCO3 ganong 483;  Brandis acid-base section 8.4 (on web)
b. hypochloraemic metabolic acidosis 
c. metabolic acidosis with normal chloride

d. hyperchloraemic metabolic alkalosis

e. hypochloraemic metabolic alkalosis

42.
ABGs in healthy man with pneumothorax:

a. pO2 50, pCO2 25

b. pO2 50, pCO2 46

c. pO2 90, pCO2 25

d. pO2 90, pCO2 46 see Q 45
Comment (PD): HPV will redirect some but not all blood to the ventilated lung. Despite of this autoregulatory measure, a significant shunt exists and hypoxia with ensue with FiO2 of 0.21.  pCO2 is maintained by hyperventilation in response to hypercapnia and to a lesser degree, hypoxia. This is unlikely to repeat – poor discriminator and has not been used for a while
43.
ABG of young male who develops total collapse of one lung postop:

a. pO2 95, pCO2 50

b. pO2 80, pCO2 50

c. pO2 90, pCO2 25

d. pO2 60, pCO2 50

Comment (PD): Hypoxia again due to shunt. Invariably post-op patients have a degree of depression of respiratory drive in recovery and are maintained on supplemental oxygen.

AB12 [o] ABG pH 7.48, PCO2 24 (or 26), HCO3 19 BE 15 is consistent with:

A. Mixed metabolic and respiratory acidosis

B. Acute respiratory alkalosis

C. Metabolic acidosis with compensated respiratory alkalosis

D. Chronic respiratory disease

E. Mountain climber after several weeks at altitude
F. Hyperventilating consistent with acclimatisation to altitude
Alkalosis… respiratory as low CO2…  if acute expected HCO3 is 21, if chronic expected HCO3 is 17 – 18  …BE is high, suggesting compensation…  D and E sound synonymous to me.  Now what’s the expected altitude for these gases? NB metabolic compensation has occurred
AB13 [o]  A 26 year old female with the following ABG’s:  pH 7.1, pCO2 11, pO2 110

A. ?

B. Metabolic acidosis with respiratory compensation
C. ?

Respiratory Physiology MCQs

44.
Which of the following is a normal characteristic of lung?

a. 3,000,000 alveoli 300 000 000 Nunn 27
b. alveolar diameter 3mm 0.2 mm Nunn 27
c. external surface area 10m2 surely well less than this
d. alveolar surface area 5 to 10m2 50 – 100 m2 West 1
e. none of the above

45.
A young man collapses one lung. His ABGs on room air would be:

a. pO2 80, pCO2 50

b. pO2 50, pCO2 80

c. pO2 50, pCO2 50

d. ?see posts on Qld web site – large shunt – better values would be 60 O2 and near normal CO2 - see next Q

46.
The ABGs in a healthy young 70kg male with one collapsed lung are:

a. pO2 50, pCO2 25

b. pO2 95, pCO2 40

c. pO2 60, pCO2 45

d. pO2 60, pCO2 25

47.
Pulmonary vascular resistance:

a. is minimal at FRC

b. decreases with increase in lung volume increases (alveolar vessels) West 35
c. increases with elevated CVP falls (West 33) – recruitment / distension
d. ?

48.
Pulmonary vascular resistance is increased in:

a. increase in pulmonary arterial pressure falls (West 33) – recruitment / distension
b. hypocarbia decreases (HPV countered) Nunn 153
c. alkalosis decreases (HPV countered) Nunn 153
d. increased left atrial pressure falls (West 33) – recruitment / distension
e.  ?none of the above sounds good
49.
The greatest increase in physiological dead space would be expected with:

a. pulmonary embolism Nunn 180
b. atelectasis shunt              \
c. pneumothorax shunt          } perfused underventilated lung in all 3
d. bronchoconstriction shunt/
e. obesity shunt – decreased FRC, perhaps above closing capacity
50.
As go from the top of the erect lung to the bottom: west 55


a.
water vapour pressure remains constant

b.
pN2 remains constant higher at base as p02 is lower

d. pCO2 at apex is higher that at the base lower at apex
e. pO2 at base is lower than at the apex  89 at base, 132 at apex
f. difference in V/Q? V/Q is about 3 at apex, about 0.6 at base
g. compliance is more at the base than apex West 87
51.
Distribution of ventilation and perfusion:

a. gradient of change in ventilation is greater than that for perfusion

b. ventilation increases as go up the lung

c. perfusion increases as go up the lung

d. V/Q ratio at apex is greater than at base west 54
e. None of the above

52.
Oxygen unloading:

a. increases with increased pCO2 in other words, OHDC shifts right
b. decreases with increase in temperature

c. decreases with increase in 2,3 DPG

f. ?





west 67
53.
Alveolar dead space:

all from yentis 159

a. is less than physiological dead space by definition, as Vd phys = VD alv plus VD anat
b. is decreased with mechanical ventilation it’s increased (more West zone 1)
c. in increased with hypotension it’s increased (more West zone 1)
54.
Alveolar dead space is increased with:

a. pleural effusion  \
b. CCF                    } all reduce  V
c. Pneumothorax   /
d. Hypotension
e. None of the above

55.
If dead space is one third of the tidal volume and arterial pCO2 is 45mmHg, what is the mixed expired pCO2?

a. 20mmHg

b. 25mmHg

c. 30mmHg ie 2/3: 1/3 not from alveoli so CO2 = 0; 2/3 alveolar = arterial
d. 45mmHg

e. 60mmHg

56.
With constant FiO2, CO and VO2, an increase in mixed venous O2 
content would be seen with:

mixed venous O2 = arterial O2 – VO2/Q and arterial O2 = Hb x SaO2 x 1.34 + 0.003 x pO2; if FIO2, Co and VO2 constant then we need a cause of decreased extraction or diminished SaO2 –

Alt wording (March 03): With constant FIO2 and cardiac output and no change in position of ODC, mixed venous blood oxygen tension increases with:

(see also CV47 ??same Q) this would make A the stand out answer

a.
hypothermia and I reckon this one would do esp with Mar 03 version

b
increased PaCO2

c
decreased 2,3 DPG

d
alkalosis

e
none of the above (?)

Comment (PD): I need to look into this one further, I am not sure if factors that affect oxygen unloading in tissues, as above, or important in affecting the absolute amount of oxygen taken up by the tissues. If this is the case then a, c and d would all be correct. Using the Fick principle and given that VO2 remains the same, then would it follow that CvO2 is unchanged unless CaO2 is equally increased? More reading needed here. Decreasing temperature would decrease the partial pressure of a gas in solution. Increasing PaCO2 would decrease the amount of oxygen bound to haemoglobin by the Bohr effect. Logically, factors affecting oxygen content of venous blood would be PO2, SO2, and haemoglobin concentration and affinity for O2.

57.
With altitude:

a. increased 2,3-DPG

b. increased oxygen unloading in peripheries

c. increased oxygen uptake in lungs

d. ?

e. ?

58.
In acclimatisation to altitude:

a. p50 is reduced no, improving O2 uptake in the lungs

b. p50 is increased yes, improving O2 offloading in the tissues yes
c. 2,3-DPG levels are reduced no, improving O2 offloading in the tissues

d. alkalaemia reduces the affinity of O2 no, increasing p50 no
e. increase in 2,3-DPG yes and a decrease in p50 yes
2,3 DPG increases and shifts OHDC right; hyperventilation pushes pCO2 down, shifting OHDC left.  Overall the curve shifts slightly left at extreme altitude, favouring pulmonary uptake of O2 at the expense of tissue unloading Nunn 363; ganong 663 says that the effect of DPG prevails and the curve shifts right, in which case b is correct If the curve shifts L only at extreme altitude then that’s not relevant to a Q re acclimatisation, so B is correct.  NB highest permanent habitation is 5500 m .  Nunn’s references are to extreme altitude studies, not to acclimatised individuals.

59.
With (acute?) acclimatisation to altitude:

a. hypoventilation not below sea level baseline Nunn 361
b. decreased cardiac output increased
c. pulmonary oedema acute (HAPE) – not acclimatisation NB HAPE is a maladaptation to altitude – pathology, not acclimatisation.
d. polycythaemia west 120 – 122 – not relevant to the Californian tourist, so perhaps e is better
e. increase in 2,3-DPG west 120 - 122 start within hours
60.
Central chemoreceptors:

a. bathed in CSF

b. respond to increase in CSF pH decrease
c. bathed in ECF West 106
d. in medullary respiratory centre

61.
The peripheral chemoreceptors:

Nunn 97, West 107

a. have a non-linear response to PaO2 changes hyperbolic
b. have an intact response at 1 MAC reduced
c. respond to a fall in PaCO2 increased firing to CO2 rise
d. respond to alkalaemia hypoxia, hypercarbia, fluctuations in CO2 and acidosis
e. are in the carotid sinus aortic and carotid bodies
62.
Peripheral chemoreceptors:

a. respond only to ?increased/decreased H respond amongst other things to increased H+
b. do not respond (?only respond) to O2 both wrong
c. stimulated by carbon monoxide no – ganong 653 – because Hb (and hence O2 content) irrelevant so CO not relevant.  Somewhat surprisingly Nunn (99) says that CO stimulates the periph chemoceptors by blocking the cytochrome system; I think the examiners are more interested in the point re pO2 vs content so would expect this to be wrong for exam purposes
d. stimulated by cyanide powerfully affected by cyanide – because O2 consumption at cellular level within glomus cells (as elsewhere) is reduced by buggering up the cytochrome system – ganong 653, nunn 99
e. blood flow of 2ml/gram/min 20 ml / g / min (2000 ml / 100 g /min) ganong 653
f. aortic body innervated by vagus

g. changes in arterial oxygen content partial pressure
h. gradually to rise in PaCO2 swiftly (15% of total CO2 response)
63.
Peripheral chemoreceptors:

a. in the carotid sinus carotid and aortic bodies
b. have glomus cells

c. low A-V difference true, as perfusion far in excess of tissue metabolic needs
d. innervated by the glossopharyngeal nerve carotid is, aortic is not
e. blood flow of 200ml/g/min 20 ml / g / min – stick with 2000 ml / 100 g / min for consistency
64.
Surfactant:

a. causes hysteresis (?only cause) hysteresis is a natural feature of any elastic substance
b. is produced by type 1 pneumocytes type 2
c. is commonly deficient in term neonates more common < 34 / 40
d. acts like detergent in water indeed – Nunn 40 no, surfactant has a hysteretic curve; detergent decreases surface tension in amanner not related to surface area whereas surfactant is a radially dependent reducer of surface tension. option choice would depend on other options… how like is like?
e. reduces the amount of negative intrapleural pressure ie increased compliance

f. production is slow fast – West p 84 – t ½ is 2 hours
g. increases pulmonary compliance true
65.
In quiet breathing, exhalation is:

a. passive due to elastic tissue alone

b. passive due to surface tension in the alveoli and elastic tissue recoil

c. active due to intercostal contraction

d. ?

e. ?

66.
The normal arterio-venous difference for CO2 is:


a
2ml/100ml

b. 4ml/100ml 48 ml vs 52 ml (46 vs 40 mmHg)
c. 6ml/100ml 
d. 10ml/100ml

67.
The lung: Nunn 309 – 311 – A I and arachidonic acid activated; selective uptake of 5HT (98%) and NA (30%) for metabolism by COMT and MAO (other CA’s left alone); HA, A II, oxytocin, ADH, PgI2, PgA2 unaffected; everything else inactivated

a. removes/inactivates serotonin

b. activates bradykinin inactivated
c. converts angiotensin II to I I to II
d. inactivates aldosterone no effect
e. takes up noradrenaline  but a is the better answer
68.
Which of the following substances is removed (?inactivated) by the lungs?

a. serotonin

b. noradrenaline

c. angiotensin I activated to A II but if this question is correctly recalled then they are being pedantic and it’s e.
d. bradykinin

e. all of the above

69.
Which of the following is inactivated in the lung:

a. angiotensin II

b. angiotensin I

c. bradykinin choose this over NA if forced to, as BK nearly all goes
d. vasopressin

e. noradrenaline
70.
Metabolic functions of the lung include which one of the following?

a. inactivates ADH

b. converts angiotensin II to angiotensin I

c. activates bradykinin

d. inactivates serotonin

e. activation of prostaglandins

Comment (PD): Not strictly true as prostaglandins are synthesised, released, removed and metabolised by the lung, not really “activated”.

Serotonin undergoes 98% uptake in a single pass but is not really “inactivated” so to speak. After uptake 5HT is zapped by MAO – so yes, it is inactivated.  I’d choose d because e is so vague and d is correct.

71.
Which biologically active substances are partially degraded by the lung?

a. surfactant

b. histamine

c. angiotensin

d. noradrenaline
e. none of the above

72.
Breathing oxygen:

a. causes pain on re-expansion of collapsed alveoli

b. reduces vital capacity I guess so via absorption atelectasis
c. ?

d. ?

73.
Contribution to the increase in CO2 carriage as blood passes from artery into vein:




Carbamino
HCO3

Dissolved


a.
5%

90%

5% these are the figures for arterial carriage


b.
30%

60%

10% West 68


c.
?


d.
?

74.
Increased physiological dead space with:

a. age increases slightly - Nunn180
b. anaesthesia usually decreased because we instrument the airway and so decrease anat DS
c. supine position decreases - Nunn180
d. all of the above

75.
Physiological dead space increases with:

a. pulmonary hypertension

b. hypotension as incr VD anat (incr West zone 1)
c. atelectasis

d. pleural effusion

e. none of the above

RE20 [eo] Increased physiological dead space with:

A. Decreases with age slight increase with age Nunn180 1 ml/yr

B. Anaesthesia only by indirect effects (posture, resp pattern, Positive pressure ventilation, intubation – which act on dead space in various ways)

C. Supine position decreases Nunn 178

D. Calculated from Bohr equation using end-tidal CO2 no, I don’t think so – Nunn 178 discusses using ETCO2 in Bohr instead of PaCO2 – should be about the same in health
E. Calculated from endtidal CO2 and arterial CO2 surely this is a distractor
F. Decreases with increase in anatomical dead space bolllocks

G. Increases with PEEP as incr VD anat (incr West zone 1)
(see RE04 & RE08)

RE20b [fi] Physiological dead space increases with:

A. Pulmonary hypertension

B. Hypotension
C. Atelectasis

D. Pleural effusion

E. None of the above
76.
Shunt can be calculated by knowing:

a. cardiac output

b. arterial oxygen content

c. mixed venous oxygen content

d. end pulmonary capillary oxygen content

e. all of the above

77.
Alveolar pressure:

a. is always negative throughout normal quiet breathing

b. is zero during pause between inspiration and expiration west 93
c. is greater than 5-6cmH2O during quiet expiration

d. is less than 5-6cmH2O during quiet inspiration also true (b better)
78.
Alveolar pressure during quiet breathing:

a. 5cmH2O negative at inhalation

b. 5cmH2O positive at exhalation

c. follows intrapleural pressure closely

d. is atmospheric between inhalation and exhalation west 93
79.
Patient with chronic airflow limitation: (?)of what sort??
a. gradient maximal in effort independent part of flow volume loop

b. will have increased total lung capacity

c. has increased static lung compliance

d. ? let’s write this off as poorly recalled
80.
 One lung anaesthesia:

a. High FiO2 will completely correct PaO2 no, it’s a shunt
b. CPAP will completely correct PaO2 no, but it’ll help more than incr pO2
c. Supine position will give better V/Q matching no… because more perfusion to unventilated lung, so worsened shunt
d. Associated with hypercarbia if don’t alter vent settings – best of bad lot??????????????
81. 
With regards to hypoxia with one lung anaesthesia

a. oxygenation is better supine no… because more perfusion to unventilated lung, so worsened shunt
b. should have 10cmH2O PEEP to lower lung 5 cm PEEP: 10 cm increases dead space too much
c. is usually associated with hypercarbia because of shunt
82.
The partial pressure of oxygen in dry air at sea level:

a. 163mmHg

b. 159mmHg

c. 149mmHg

d. 100mmHg

83.
Cause of increased minute ventilation with exercise:

a. Oscillation in PCO2 & PO2

b. ?

c. ?

d. ?

Comment (PD): The cause of increased MV remains controversial. Current thinking is that neural mechanisms may be involved in the initial increase in MV that occurs at or even before the start of exercise and may be a learned response in humans. Afferents from exercising muscles may stimulate the respiratory centre as fluctuations in PaCO2 may stimulate the carotid body. Increases in body temperature and plasma K may also have a role. Lactic acidosis and O2 debt during vigorous exercise may serve to increase MV further and RR does not return to normal until O2 debt is repaid.

84.
Work of breathing (as % of total VO2) in normal healthy adult:

a. 1%  Nunn 125 – 3 ml/min = 1.25%
b. 5%

c. 10%

d. 20%

85.
PEEP causes:

a. variable effect on FRC elevates FRC TeOh 311
b. reduced lung compliance depends
c. decrease in lung water no, redistributes it (TeOh 311)
d. ? A not a great option – others may have been better
Comment (PD): There does not appear to be an obvious correct answer here. The level of PEEP will equal the end expiratory alveolar pressure and this will reset the FRC in accordance with the pressure/volume curve (10cmH2O PEEP will increase FRC by 500ml in a patient with compliance of 50ml/cmH2O). PEEP may change relative compliance and improve ventilation in the dependent overperfused parts of the lung. Evidence that lung water is reduced by PEEP is contradictory with few human studies. Animal models of pulmonary oedema indicate that by increasing the lung volume, the capacity of the interstitium to hold liquid is increased. PEEP does not alter the total amount of lung water but a greater proportion is in the extra-alveolar interstitial space and lymphatic drainage is increased.

86.
At an atmospheric pressure of 247mmHg, what is the moist inspired pO2?

a. 200mmHg

b. 2mmHg

c. 40mmHg (247 – 47) x 0.21
d. 50mmHg

87.
Type II pneumocytes

a. develop from type 1 pneumocytes

b. are macrophages

c. are very flat and practically devoid of organelles

d. ?metabolise surfactant
88.
Type I pneumocytes: Nunn 29

a. give rise to type II pneumocytes

b. are flat and minimal organelles

c. bind surfactant (?receptors) on their brush border nil in Nunn on this
d. ?

89.
Control (?Inspiratory) of the diaphragm originates in:

a. pneumotactic centre

b. apneustic centre in pons

c. dorsal medullary respiratory centre roughly confirmed by Nunn 83, West 104 and a somewhat keener opinion to this effect from Ganong 649
d. ventral medullary respiratory centre

90.
For a normal Hb-O2 dissociation curve, the most correct relationship is:

a. PaO2 340mmHg, SaO2 99% sats should be 100
b. PaO2 132mmHg, SaO2 98% sats should be 99
c. PaO2 68mmHg, SaO2 ?

d. PaO2 60mmHg, SaO2 91% ICU point
e. None of the above very pernickety question; my source was KB viva book
91.
Alveolar dead space ???

a. measured by Fowler’s method

b. ?

Comment (PD): Fowler’s method measures anatomical dead space. Alveolar dead space is given by substituting end-tidal (and therefore alveolar) PCO2 into the Bohr equation. Surely this is only partly recalled.  VD alv = VD phys – VD anat, so Fowler can contribute.  Also VD alv is roughly proportional to PaCO2 – ET CO2, which is the area of the roughly trapezoidal area between the top of the Fowler curve and a horizontal line a little higher up that intercepts the Y axis at PaCO2…

92.
Oxygen toxicity:

a. is caused by superoxide dismutase

b. causes CNS toxicity at over 100kPa

c. is caused by absorption atelectasis

d.  is due to formation of superoxide radicals Nunn 499
e. prolonged ventilation at 50kPa causes pulmonary toxicity no TEOh 279
f. caused lipid peroxidation hence ALI Nunn 503.
93.
Pulmonary stretch receptors:

a. ?

b. are only stimulated by maintained stretch non
c. show (?slow) adaptation oui
d. cause an immediate decrease in tidal volume je ne sais pas – and why would it? 
e. ? Source here is Nunn 89 
Comment (PD): The stretch receptors are predominantly in the airways rather than in the alveoli with slowly adapting receptors in the tracheobronchial smooth muscle and rapidly adapting receptors in the superficial mucosal layer. The inflation reflex (Hering-Breuer) consists of inhibition of inspiration in response to an increased pulmonary transmural pressure gradient (as in sustained inflation of the lung). An exactly similar effect may be obtained by obstructing expiration so that an inspiration is retained in the lungs.

94.
The peripheral chemoreceptors are located:

a. carotid sinus

b. carotid body  Nunn 97
c. the vasomotor centre

d. ?

95.
Mixed venous blood:

a.
higher haematocrit than arterial yes, by 3% because of CO2 carriage

b.
SO2 48% 75

c.
Higher pH than arterial blood lower

d.
Best sampling site is RA PA

e. PO2 lower than coronary sinus blood higher: v: 60, CS 20
Comment (PD): As CO2 diffuses into the erythrocyte, HCO3 is generated and the H ions are buffered by Hb. The HCO3 diffuses down its concentration gradient, creating an electrical gradient. Protein anions cannot cross the erythrocyte cell membrane in response so the chloride anion alone is able to follow the electrical gradient into the red cells. Hence venous red cells have a higher chloride concentration and increased volume due to the generation of osmotically active bicarbonate. The venous haematocrit exceeds the arterial by 3%. This is also called the Hamburger effect.

96.
Carbon dioxide carriage:

a. 10% dissolved

b. 30% carbamino

c. 85% bicarbonate this is correct for venous blood
d. 60% bicarbonate

e. unaffected by pO2

Note that the two little bar graphs in Nunn and West are poorly thought out teaching aids – they create a lot of confusion.  The right hand bar – the 10:60:30 one – is for the DIFFERENCE between arterial and venous blood.  In other words those proportions apply only to the 4 ml of CO2 that are added to the blood in the peripheries (ie 2.4 ml HCO3 plus 1.2 ml carbamino plus 0.4 ml dissolved).  The first 48 ml of CO2 are as per the arterial proportions.  You can calculate the average venous values – simply a weighted mean – and so get about HCO3 87%, dissolved 6%, carbamino 7% or so. I reckon this question’s been poorly recalled.

97.
Factors that favour formation of carbamino-haemoglobin include:

a. carbonic anhydrase

b. a decrease in oxygen tension this is the primary stimulus – Nunn 226
c. an increase in oxygen tension

d. a decrease in pH

e. none of the above

98.
CO2 diffusion limited because:

a. combines avidly with Hb

b. partial pressure in blood increases as partial pressure in air increases

c. ?

Comment (PD): Carbon dioxide is water soluble and is 20 times faster at penetrating aqueous membranes than oxygen. Predominantly carried as bicarbonate in solution is blood, a reaction that is facilitated by a zinc containing enzyme, carbonic anhydrase. The chemical reactions are sufficiently slow to affect the measured ‘diffusing capacity’ and are the limiting factor to gas transfer.I agree – Nunn does too, on p 209, which is good.

99.
Oxygen toxicity may be seen:

a. in CNS and lungs if breath 100% at 1 ATA for 24 hours

b. in CNS and lungs if breath 30% at 1 ATA for 24 hours

c. in CNS if breath 100% for 48 hours

d. ?

e. CNS toxicity seen with O2 concentrations far greater than 760mmHg. 3 atm 100% Nunn
100.
Breathing 0.04% CO2 in one atmosphere for 30 minutes, you would see:

a. periodic apnoeas

b. hyperpnoea

c. signs of acidosis

d. signs of alkalosis

e. no change
Comment (PD): This is close to normal atmospheric %CO2.

101.
In the lung, airway resistance:

a. mainly in the small airways small contribution Nunn 64
b. varies with change in lung volume
c. increased by stimulation of adrenergic receptors (
d. can be measured by flow rate divided by pressure difference between mouth and alveolus can’t directly measure
e. increased by breathing helium-oxygen mixture (( so ( Raw
Comment (PD): Inflation of lungs causes increased radial traction of airways not supported by cartilage (alveolar elastic recoil) and decreases airway resistance.

102.
The effect of decreasing airway diameter has the following effect on airway resistance: we presume by half…

a. 1/8

b. –

c. –

d. 4 times

e. 16 times merci Monsieur Poiseuille
Comment (PD): If the radius of the conducting tube is halved by intraluminal or extraluminal factors then the resistance increases 16 times.

103.
Gas composition of air:



PO2

PCO2

PN2

P other gases


a.
20.98

0.4

?


b.
20.98

0.4

?


c.
21

0.04

?

d.
20.98

0.04

78.58

0.42

e.
20.98

0.04

78.2

0.98
Nunn
20.95

0.036

78.08

0.934 

useful pub trivia is that argon is almost 1% of the atmosphere (Nunn ch 1)

104.
What happens to lung function in COAD?

a.
decreased static compliance ( Nunn 48… but ( dynamic compliance
b.
increased TLC West 133???always???
c.
decreased airways resistance (
d.
increased FEV1 (
e.
?

RE47 [o] The amount of oxygen dissolved in plasma is examiners have had fun with units here
A. 0.03ml O2/100ml at PaO2 100mmhg 0.003 ml/100 ml/mmHg at 1 atm
B. 6ml O2/100ml breathing 100% O2 at 3 atmospheres straight from Nunn 262 (and to think I was about to do a set of sums…) – relevance is that at 3 atm 100% O2 gives enough to cover av difference for normal extraction
C. 6ml O2/100ml breathing room air at 3 atmospheres 

D. 0.3ml O2/l breathing room air at 1 atmosphere
E. 6 mlO2/100mls breathing 100% O2

RE48 [o] Closing capacity
A. Increases with anaesthesia effectively yes – posture plus reduced FDC
B. 10% vital capacity increases with age
C. Decreases with age increases with age

RE49 [o] Measurement of Functional residual Capacity (FRC):

A. Helium dilution does not measure unventilated spaces on chest
B. Body plethysmography inaccurate if high FIO2 used

C. Helium used to decrease airflow viscosity

D. ?

E. ?

RE50 [o] The absolute humidity of air saturated at 37C:

A. 760 mmHg

B. 47 mmHg these are the units of partial pressure – correct at 1 atm

C. 100% this is the relative humidity – ie what % of the max 44 g there in fact is in the gair

D. 44mg/m3  Yentis – these are the units of humidity, but the correct value is 44 g/m3 or mg/l, not mg/m3

E. 17mg/m3
Cardiovascular Physiology MCQs

Normal cardiac cycle – Ganong 546 –

RA then LA

LV contraction starts before RV

RV ejection finishes before LV

Expiration PV = AV closure

Inspiration AV before PV

105.
In a normal cardiac cycle:

a. RA systole precedes LA systole
b. RV ejection precedes LV ejection in expiration NB this would be the wrong option if one of the others is available as it implies not in inspiration

c. RV contraction precedes LV contraction in inspiration

d. Pulmonary valve closes after aortic in inspiration
e. Pulmonary valve closes before aortic in expiration

Comment (PD): This answer appears to have two correct answers, I suspect something has been lost in the translation.

106.
In a normal cardiac cycle:

a. RA ejection precedes LA ejection

b. RV contraction starts before LV contraction

c. LV ejection starts before RV ejection

d. Pulmonary valve closes before aortic valve

e. Aortic valve closes after pulmonary valve in expiration

107.
With respect to the cardiac cycle:

a. Right ventricle starts ejecting before left ventricle

b. Pulmonary valve closes before aortic valve

c. Right and left atrial systole occur simultaneously

d. Peak aortic blood flow coincides with jugular venous “c” wave x descent
e. Right ventricular ejection precedes left ventricular ejection A more technically correct than E – this one implies things about the end of ejection
108.
Normal jugular venous pressure c waves occur:

a. just prior to atrial systole

b. just after atrial systole ie start ventric systole Ganong 547
c. during ventricular systole delayed – wave travels at 4.5 m/s
d. during expiration

e. ?

109.
The c waves in the JVP corresponds most closely with:

a. peak aortic flow mid systole
b. isovolumetric contraction

c. isovolumetric relaxation end systole
d. closure of aortic valve end systole
e. closure of mitral valve

110.
In a normal heart at rest the LV end-systolic volume is:

a. 10 to 30 mls

b. 50 to 70 mls
c. 120 to 150 mls

d. ?90 to 100 mls

e. ?                  Ganong 553 runs with LVEDV of 130 and LVESV of 50
111.
Left ventricular end-diastolic volume is:

a. 10 – 30 mls

b. 30 – 50 mls

c. 50 – 70 mls

d. 70 – 100 mls

e. 100 – 130 mls
112.
In moderate exercise, the LV end-systolic volume is:

a. 10 mls

b. 30  mls no ref for this but (EF so (LVESV; (HR > (SV (+10% untrained, + 35% trained – Berne and Levy 274)
c. 70 mls

d. 120 mls

e. 140 mls

113.
Effect  of tilting table from flat to head up include:

a. decreased activation of RAS

b. changes to skin blood flow immediately ??? ref for this
c. ?

d. ?

e. none of the above

114.
The best site to measure mixed venous PO2 is:

a. SVC

b. RA

c. Pulmonary artery

d. Pulmonary vein

e. ?

115.
Changes with raised intracerebral pressure (ICP):

a. BP increase, HR decrease, RR decrease Cushing Ganong 586, 595 – NB ( RR is a direct ischaemic phenomenon
b. BP increase, HR increase, RR decrease

c. BP decrease, HR increase, RR increase

d. BP increase, HR decrease, RR increase

e. No change in BP or HR

116.
With increased heart rate: (?)

a. myocardial oxygen demand increases
b. ratio of systole to diastole increases (?)

c. vascular filling is unchanged

d. prolonged AP

e. decrease in diastolic filling interesting thought – diastolic filling time is down, but in the face of increased demand if the heart copes then in fact perfusion increases despite the reduced available time – eg when a young adult goes for a swim – so I would be wary of answering E or F here as in a fit adult the opposite is in fact true
f. decrease in coronary perfusion

g. none of the above

117.
In exercising muscle, the major increase in blood flow is due to:

a. sympathetic vasodilatation

b. metabolic vasodilatation Ganong 610
c. muscle pumping

d. ?

118.
Which circulation have predominant metabolic control?

a. renal

b. liver

c. lung 

d. splanchnic can double resting flow – Ganong 601 – liver can’t raise HBF by this factor
e. ?

119.
Local metabolic control is most important is determining flow to:

a. skin

b. lung

c. skeletal muscle

d. kidney

e. liver

120.
Myocardial ischaemia in shock is due mainly to:

a. decreased coronary artery pressure

b. increased myocardial O2 demand

c. decreased myocardial O2 supply

d. ? can’t find a ref for this – all 3 may occur – my guess is C by definition
121.
The atrial component of ventricular filling

a. 5%

b. 10%

c. 30% KB 40, Ganong 545
d. 50%

e. 80%

122.
A 70kg man 2 metres tall with right atrial pressure of 2mmHg and aortic root pressure 100mmHg, the pressure in the dorsum of the foot is:

a. 0 mmHg

b. 2 mmHg

c. 5 mmHg

d. 30mmHg venous valves would limit hydrostatic head to the height to the next valve up the leg – so D is better than E.  Berne and Levy 222 has a picture showing 80 if standing, 30ish if walking /running
e. >50 mmHg Ganong 566 ignores valves – red herring
123.
When moving from a supine to an erect position: ganong 608

a. mean arterial pressure increases brief decrease then normal
b. skin perfusion immediately decreases ?? ref – see Q 113
c. decreased renin-angiotensin II immed ( Ganong 443
d. cardiac output increases ( 25%

e. increased ADH secretion Ganong 236
f. TPR increases ( 25%
124.
The lowest intrinsic discharge activity resides in the:

a. SA node

b. AV node

c. Bundle branches

d. Purkinje fibres

e. Ventricular fibres Apparently somewhere in Guyton is written the idea that ventric muscle has a discharge freq FASTER than Purkinje – thoughts???
125.
The hepatic artery:portal vein blood flow ratio is:

a. 1:10

b. 3:1

c. 2:1

d. 1:6

e. 1:3 1:2 in Ganong 601 but 1:3 in others
126.
Which one of the following causes vasodilatation?

a. Thromboxane A2

b. Serotonin

c. Endothelin

d. Neuropeptide Y Ganong 108 – cotransmitter with NA
e. Angiotensin II

f. VIP Ganong 471
127.
Which of the following is not a vasodilator?

a. cGRP  calcitonin gene related peptide – most potent endogenous vasodilator – can’t recall where I read it
b. VIP

c. Neuropeptide  Y  

d. Bradykinin

e. Acetyl choline

128.
Which ONE of the following causes vasoconstriction?

a. Serotonin vasodilator in sk muscle so C is a better option
b. prostacyclin

c. neuropeptide Y
d. substance P

e. alkalaemia

f. cGRP

g. oxytocin

129.
Which ONE of the following is true?

a. neuropeptide Y secreted by  vagus no, it’s SNS
b. cGRP present in afferent nerves Ganong 108
c. ?

130.
Each of the following cause vasoconstriction except:

a. lying down

b. bradykinin
c. carotid occlusion

d. hypovolaemia

e. valsalva manoeuvre

131.
In running 100 metres, the increased oxygen requirements of tissues is met by: ie IMMEDIATE responses

a. increased cardiac output
b. increased 2,3 – DPG

c. increased erythropoietin

d. rise in CO2 partial pressure activating peripheral chemoreceptors

e. increased oxygen tension

f. increased arterial CO2 partial pressure leads to vasodilatation

Comment (PD): Cardiac output in increased in response to local tissue metabolic autoregulation, therefore f would be correct if it referred to local skeletal muscle vasodilatation. However arterial PCO2 is not measurably increased but local PCO2 at tissue level may be increased. Hence f is probably wrong. This is one of those phys MCQs that can be discussed ad nauseam in the absence of a specific supportive or refutive reference. Ganong 610 isn’t bad – there’s an anticipatory increase in CO which I think is probably the first thing to change; then ( temp, (pH, (pO2, (pCO2, (2,3DPG – local mechanisms which are paramount in ongoing exercise but which I can’t imagine change much in the 30 – 40 seconds it would take ME to run 100m; plus also 10 – 100 fold capillary opening to shorten diffusing distances… increased O2 extraction etc etc – thoughts?

132.
Which one of the following does not cause a decreased heart rate?

a. Bainbridge reflex ( HR with ( BV or ( SV  Ganong 584

b. Carotid chemoreflex Miller 641 B C and E are all weird experiments involving injecting capsaicin into various vessels to stimulate C fibres – personally I prefer my capsaicin orally in Indian food…
c. Bezold-Jarisch reflex Ganong 585
d. Hering-Breuer reflex

e. Cushing reflex

f. Pulmonary chemoreflex Ganong 585
133.
Pressure difference when lying supine is greatest between:

a. anterior tibial artery and vein ie near systemic SBP to venous
b. pulmonary artery and vein 25 to 5
c. femoral vein and right atrium 6 or so to 2 -5
d. renal afferent arteriole and renal vein
30 to less than 15
e. ?

134.
Femoral vein pressure decreased most in standing person by:

a. taking a step forward 60 to 30  Ganong 572 – extrinsic muscle pumps also B&L 222
b. systemic arteriolar constriction

c. systemic arteriolar vasodilatation surely B and C are less
d. apnoea        ??????????
e. ?

135.
The highest oxygen extraction is found in the:

a. carotid body highest delivery but low extraction
b. heart 65%
c. kidney

d. brain

136.
In the initial phase of the Valsalva manoeuvre:

a. heart rate increases

b. cardiac ouput increases from incr LV preload from pulm vessel squeeze and FS mechanism

c. venous return increases no – this refers to systemic VR, which decreases as soon as ITP raises
d. ?

e. ?

137.
Valsalva manouvre during the increased intrathoracic phase:

a. right ventricular filling reduced in diastole
b. blood pressure initially decreases phase one BP up as VR up
c. vasoconstriction during phase II from baroreceptors  (same mech as incr HR)
d. ?

e. ?

138.
During increased intrathoracic pressure of a Valsalva manoeuvre:

a. diastolic filling of the right ventricle is decreased as ITP up
b. arterial baroreceptor activation produces bradycardia

c. increased venous pressure augments cardiac output

d. total peripheral resistance is decreased

e. arterial blood pressure initially decreases

139.
The last part of the heart to depolarise is:

a. base of left ventricle Ganong 530 endo then epi, apex then base, R then L (as R is thinner)
b. base of right ventricle

c. apex of epicardium

d. endocardium of right ventricle

140.
The fastest conduction velocity is found in:

a. SA node

b. Atrial muscle1 m/s
c. AV node 0.05 m/s
d. Bundle of His

e. Ventricular conduction system/Purkinje system 4 m/s – table Ganong 530
f. Ventricular muscle

g. Left bundle branches

h. Right bundle branches

141.
Which part of the heart has fastest conduction?

a. AV node

b. His bundle

c. Purkinje fibres

d. SA node

e. ?

142.
Isovolumetric contraction is closest to:

a. c wave Ganong 547
b. a wave

c. v wave 

d. x descent

e. y descent

143.
The Fick principle states that:

a. Oxygen uptake as gas is equal to the arterio-venous oxygen difference in flow through the lungs.

b. Arterio-venous oxygen difference in the brain multiplied by flow equals oxygen uptake KB 73 flow = uptake / difference
c. ?

d. ?

e. None of the above

144.
With a mixed venous oxygen content of 110ml/l and an arterial oxygen content of 150ml/l and oxygen uptake of 280ml/min cardiac output is:

a. 5 L/min

b. 6 L/min

c. 7 L/min flow = uptake / difference = 280 / (150 – 110)
d. 8 L/min

e. 9 L/min

145.
Blood flow at rest is most for: Ganong table 588


a.
Brain


b.
Liver


c.
Kidney

d.
Heart

e. 
Skin

f. Skeletal muscle

146.
Oxygen consumption (in mls/100g/min) is highest for:

a. muscle

b. brain

c. kidney

d. liver

e. heart
147.
Oxygen consumption at rest is most for:

a. brain

b. heart
c. liver

d. kidney

e. skeletal muscle

f. skin

Comment: no units given. I have assumed units are mls O2/100g/min as brain, liver and skeletal muscle consume a total of 50mls O2/min.

148.
During severe exercise, oxygen consumption is greatest in:

a. Brain

b. Heart

c. Skeletal muscle (total O2  consumption – PD)

d. Liver

e. Kidney

f. Skin

Comment (KB): On April 2001 paper there were 2 questions on oxygen consumption, one at rest and one during exercise. Neither question specified whether absolute consumption or ml/100g/min which is a significant oversight. Options were the same for both. I have assumed per unit tissue weight

149.
The effects of plasma volume of 500ml blood loss are neutralised within:

a. 1-2 hours

b. 8-10 hours could be this – Starling forces etc will act more completely and quickly for smaller volume
c. 24 hours 12 – 72 hrs per Ganong 615 – and that’s for 1000 ml
d. 1 week

e. 1 month

150.
Venoconstriction occurs EXCEPT during:

a. lying down

b. Valsalva manoeuvre

c. Carotid sinus compression causes dilation
d. ?

e. ?

151.
Coronary blood flow is:

a. dominant in left artery in 60% of people Ganong 597 ays RCA dominant 50%, LCA dominant 20%, equal 30% - surprising, eh This is ANATOMICAL bumph for surgeons – ie territory covered by vessels; functionally LCA is dominant
b. better supply to subendocardium in systole

c. better supply to subendocardium in diastole
d. better supply to left ventricle in systole

e. left > right during systole

f. supply to subepicardium LV > RV during systole

152.
Adenosine receptor:

a. Blocks AV conduction

b. ?IP3

c. ?

d. ?

153.
Compensatory mechanisms in a patient with coarctation of the descending 

thoracic aorta:

a. lower sympathetic tone in lower half of the body how would that occur?
b. decreased total peripheral resistance (
c. increased BP in upper body Ganong 620
d. ?

154.
Coarctation of the aorta: Ganong 620
a. cardiac output is 1.5 times normal ? ref but sounds reasonable
b. systemic vascular resistance is higher in the lower limbs as compared to the upper limbs usually LL BP is normal, though renin can raise it
c. blood flow in all tissues will be normal Guyton 216
d. arterial baroreceptors are inactive no
e. blood pressure the same at arm and leg no
155.
During a cardiac cycle, the first part of the ventricles to contract is:

a. apex of left ventricle

b. base of left ventricle

c. septum Ganong 530 -1
d. epicardium at base of left ventricle

e. right ventricle

156.
Beta-adrenergic receptors:

a. Described by ?Lundqvist/?Lofgren in ?1936/?1943

b. At least 3 subtypes are now known (1-3
c. ?

d. ?

Comment (KB): Option A refers to Ahlqvist who first suggested the presence of alpha and beta adrenergic receptors.

157.
When the aortic valve closes, the pressure in the right ventricle is:

a. 0 mmHg

b. 15 mmHg
c. 30 mmHg

d. 50 mmHg

e. 120 mmHg

Comment (PD): On my Wigger’s diagram, RV pressure is in between 0-15mmHg when the aortic valve closes, however it appears to be closer to zero and heading down at this time. I disagree.  Peak PAP is the top part of the curve of the PV loop for the RV – ie 25 mmHg.  Diastolic (8) is the pressure at which the PV opens (top R point of PV loop).  Pressure when PV closes (top L point of loop, or endsystolic point) must be > DP and < SP.  Only 15 mmHg fits here.  In the L heart the equivalent value is about 100 – 110 mmHg.

158.
The velocity of blood flow is greatest in:

a. capillaries

b. pulmonary vein during diastole though Xs area is small pulm vein flow is v slow in diastole – no ref for this
c. small arteries Ganong 565 fig 30-14 graph seems to show arteriolar flow is faster than IVC
d. inferior vena cava B & L 3 fig 1 - 3 graph seems to show IVC flow is faster than arteriolar… IS THIS THE BEST ONE???
Or is it just another crap question that leaves you tossing and turning in bed at night dreaming about various authors having it out in a boxing ring?
159.
In a 70kg trained athlete at rest: B + L 277, Ganong 612

a. cardiac output 7l/min normal, I would have thought
b. LVESV 60mls < than this… some people disagree
c. Stroke volume 70mls >
d. O2 consumption 350mls/min hard to imagine increased extraction at rest
e. a-v O2 extraction 5mls O2/100ml blood ?? no ref really – just a feeling that at rest it’s high SV, low HR, normal extraction – could be wrong…
160.
Mixed venous oxygen tension decreased with:

a. cyanide toxicity (
b. anaemia ( extraction so (
c. decreased temperature ( because metabolism slows down so less O2 consumed
d. increased CO2 (
161.
Afferents from carotid sinus: Ganong 581

a. use glycine as a neurotransmitter glutamate – they excite inhibitory interneurons in NTS
b. synapse in the C1 area of the brain that’s A2 to you…C1 is vasoconstrictor (Faunce)
c. travel via sympathetic nerves  IX
d. ?

e. ?all wrong???????
162.
Arterial baroceptors afferents: Ganong 581
a. reach spinal cord via sympathetic nerves

b. utilise glycine as a neurotransmitter glutamate
c. primary synapse in C1 area of the medulla

d. activate GABA inhibitory interneurons
e. excite autonomic efferents in the anterolateral horn

163.
Which ONE of the following is true?

a. right atrial systole and left atrial systole occur at same time

b. pulmonary valve closes before aortic in respiration

c. c wave of atrial pressure trace occurs at time of peak aortic pressure

d. RV ejection precedes LV ejection

e. ?

164.
In an average, healthy 70kg male standing erect with mean arterial pressure of 100mmHg: Ganong 573

a. cerebral venous pressure is approximately 10mmHg –10 – 0 mmHg
b. mean arterial pressure at head level is 70mmHg Ganong 566
c. venous pressure in foot if approximately ?70/?100mmHg 90
d. cerebral perfusion pressure 70mmHg too high: MAP = 70, ICP = 10 say, so CPP = 60

165.
During isovolumetric contraction of the ventricles:

a. Aortic blood flow is reversed

b. Coronary blood flow increases

c. The pulmonary valve is not yet shut

d. Aortic pressure is falling only starts to increase after AV opens
e. When both ventricles reach the same pressure their respective outflow valves open

166.
Isovolumetric contraction is associated with:

a. Immediate increase in heart rate due to cardiac sympathetics

b. Cardiac output increased/unchanged

c. Increased systolic BP and decreased diastolic BP

d. Does no work sly dogs – no P.V work and no F.x work – simply storing potential energy…well that’s what I reckon, but do I have a supportive reference…ummm, no.  I could be wrong – there could be a small non zero x involved in the storage of potential energy…
e. Decrease stroke volume

167.
Cerebral blood flow is increased by:

a. decrease in CSF pressure of 5mmHg yes
b. increase in MAP of …autoreg
c. significantly increased by an increase of pCO2 of 5mmHg 4% per 1 mmHg CO2 – this is the most important of these: +20% here
d. plasma glucose > 10mmol/L

e. increased regional neural activity yes, flow – metabolism coupling
168.
Baroreceptors located in all EXCEPT:

a. carotid sinus

b. carotid body you put chemicals in your body (only rock stars put chemicals in their sinuses)
c. right atrium

d. aortic arch

e. large veins

Comment (KB): The carotid body is a chemoreceptor. Many people get the roles of the carotid body and carotid sinus mixed up. Having both options here probably alerts you to the correct answer.

169.
The volume of blood is greatest in: 65% veins, 13% arteries, 15% central blood volume, 5% capillaries, 2% arterioles

a. systemic capillaries

b. large veins

c. small arteries

d. the liver I’m betting large veins hold more…
e. the lung capillaries contain one stroke volume at a time (70 – 80 ml)
170.
Hydrostatic pressure increases in:

a. arteriolar constriction

b. venous constriction I presume we are talking about back pressure exerted on capillary beds etc etc here
c. capillary dilatation

d. ?

171.
Configuration of an ECG recording:

a. 25mm/s, 0.5mV/cm

b. 25mm/s, 1mV/cm
c. 50mm/s, 0.5 mV/cm

d. 50mm/s, 1mV/cm

172.
During exercise in an untrained person, increased cardiac output is mainly due to:

a. increased heart rate
b. increased stroke volume this would be more relevant for an athlete
c. increased venous return not the primary cause of ( CO per Ganong 610 Despite what Ganong’s book says, Guyton (who knows a thing or 3 about this topic) says that VR increase and MSFP increase are the main things driving CO up via the FS mechanism… which makes more intuitive sense.  So do you go with what’s right ( C) or what’s in Ganong (A)?
d. ?

e. ?

173.
Long-term control of tissue blood flow includes:

a. adenosine short term
b. nitric oxide short term
c. change in tissue vascularity Ganong 612
d. oxygen tension at the pre-capillary sphincter short term
e. “something else also short-term” short term at a guess
CV59 [o] Peak left ventricular (LV) volume corresponds with (or correlates best with):

A. a wave

B. v wave

C. c wave Ganong 547 – the isovolumetric ontraction that produces the c wave is against a full ventricle

D. x descent

E. y descent

CV60 [o] Cardiac muscle is different from skeletal muscle because:

A. Fast Na Channels

B. Slow Ca Channels ganong 74

C. Presence of actin and myosin

D. Lower RMP both – 90 mV Ganong 74 and 65

E. ?

CV61 [o] Widened pulse pressure in all except:

a. A. More rapid ventricular ejection Faunce 74 more rapid ejection elevates SBP; slow ejection velocity increased DBP

Renal Physiology MCQs

174.
Renal blood flow is dependent on: all are relevant

a. juxtaglomerular apparatus

b. [Na] at macula densa

c. afferent arteriolar vasodilation Vander 34 , 36 most impt
d. arterial pressure

e. efferent arteriolar vasoconstriction

175.
Factors not affecting renal blood flow:

a. sympathetic nervous system

b. sodium flow past macula densa

c. afferent arteriolar vasodilatation

d. arterial pressure

e. efferent arteriolar vasoconstrictionleast impt Vander 34-5
176.
Renal blood flow:

a. is 600-650 ml/min per kidney
b. is directly measured by infusing PAH measures RPF
c. is increased by sympathetic tone yeah right
177.
Renal blood flow:

a. greater per unit mass than cerebral blood flow 1300 ml / 300 g vs 750 ml / 1300 g per minute
b. is greater in the medulla compared to the cortex C>M
c. is closely related to tubular sodium reabsorption this is a major O2 consumer but metabolic autoregulation is not what makes the kidney tick
d. only sympathetically mediated what’s with these stupid SNS options all of a sudden?
e. some noradrenergic endings on JG complex and tubules at JG yes, to stim renin release and tubules richly innervated to incr Na reabs – ganong 680
f. parasympathetic via hypogastric plexus some vagal efferents - ? role – weak option
178.
Which has the greatest renal clearance

a. PAH RPF
b. Glucose 0ish
c. Urea 40%
d. Water 0.4%
e. Inulin GFR
179.
The ascending loop of Henle is:

a. impermeable to Na

b. involved in active transport of K into the lumen

c. involved in active transport of Cl out of lumen secondary
d. involved in active transport of Na into lumen

e. hypotonic at top
f. none of the above

180.
Regarding glucose handling in the kidney:


a.
reuptake is passive secondary active

b.
Tm is the same for all nephrons heterogeneity contributes to splay

c. D-glucose more rapidly absorbed than L-glucose Stryer 13, 280  - we are made of D sugars and L aa’s – so would expect this answer to be right ganong 687
d. reabsorption is inversely proportional to lipid solubility directly proportional
181.
Water filtration by the kidney:Ganong 682

a. is 180 l/hour day
b. is 125 ml/min
c. up to 90% is reabsorbed 94 (no ADH) – 99.7%
d. most drugs have MW less than 600 and are freely filtered

Vander – relevant number here is 7000, or 4 – 8 nm (Ganong 676, 682) – but is it true that most drugs have MW < 600 ?… probably.  Hmmm.  B is such a stand out option, though.

182.
A substance that is freely filtered and then reabsorbed by a saturable transport mechanism:Excretion


Rate
Plasma concentration

a. A

b. B

c. C

d. D eg glucose
e. E this is reabsorption
183.
?Secretion/?absorption of urea takes place in:

a. Proximal convoluted tubule 50% passive PCT following water
b. Distal convoluted tubule no reabs LOH / DCT / Cort CD
c. ? facilitated diffusion medullary CD of up to a further 10% stim by ADH Ganong 682
d. ?

184.
Glomerular capillary permeability is:

a. less than in ordinary capillaries

b. 50 times more than skeletal muscle capillaries Ganong 682
c. ?

d. ?

185.
Which ONE of the following is not involved in the regulation of GFR?

a. juxtaglomerular apparatus

b. arterial pressure

c. efferent arteriolar tone

d. Na content in distal tubule TGF feedback determined by Cl- in DT not Na+           Vander 49
e. Afferent arteriolar tone

186.
With regard to glomerular filtration Ganong 682

a. autoregulation maintains flow
b. afferent arteriole driving force  ??? what’s a driving force?
c. is equal for cationic and anionic molecules mesangial cells –vely charged
d. all cross if < 8nm in diameter albumin is 7 nm
187.
The permeability of glomerular capillaries: Ganong 682
a. equals that of other capillaries 50 x greater
b. is much less that that of other capillaries

c. is equal for cationic and anionic molecules of equal size

d. approaches 100% for neutral molecules of 8nm diameter ( 0
e. is about 50 times as great as that of a skeletal muscle capillary
188.
Significant tubular reabsorption occurs with: Vander 217, Ganong 682

a. phosphate
b. creatinine possibly reabsorbed but not significant
c. urea
d. sulphate 

e. all of the above A and C are significant – but are B and D ?  Dubious.
189.
Increased GFR caused by:

a. increased cardiac output

b. afferent arteriolar vasoconstriction

c. efferent arteriolar vasodilatation
d. increased chloride delivery to macula densa TG feedback to decrease GFR

190.
Which of the following is involved in the regulation of GFR?

a. juxtaglomerular apparatus

b. afferent arteriolar tone

c. efferent arteriolar tone

d. chloride transport at the macula densa

e. all of the above
191.
The formula for GFR is:

a.
GFR = Kf (HPG - HPB + OPG - OPB)

b.
GFR = Kf (HPG - HPB - OPG + OPB)
c.
GFR = Kf (HPG + HPB - OPG + OPB)

d. 
GFR = Kf (HPG + HPB - OPG - OPB)

e. 
GFR = Kf (HPG - HPB - OPG - OPB)

(Comment: HP is hydrostatic pressure, OP is oncotic pressure, G is glomerulus, B is Bowman’s capsule)

192.
The effect of PTH on the kidney is to:

a. Increase Ca excretion and increase phosphate excretion

b. Increase Ca excretion and decrease phosphate excretion

c. Decrease Ca excretion and increase phosphate excretion Vander 194
d. Decrease Ca excretion and decrease phosphate excretion

e. None of the above

193.
Water handling by kidney (% reabsorption)

a. 93%

b. 94%

c. 99%

d. 99.4% 179/180 – range 157 - 179.5/180
e. 99.9%

194.
Resistance to renal blood flow is chiefly determined by:

a. renal artery

b. afferent and efferent arterioles Ganong 680, Vander 34-5; NA acts at interlobular and afferent whilst AII acts at aff and eff
c. interlobular and arcuate arteries

d. peritubular capillaries

e. ?

195.
For renal clearance of a substance to exceed inulin ie exceed GFR

a. increase in GFR

b. must be secreted by either the proximal or distal tubules
c. must have a lower molecular weight than inulin

196.
Water excretion by the kidney is due to: Ganong 689 – 91 emphasises aquaporins and facilitated diffusion in CD (aquaporin 2 - the ADH-regulated step) and in the PT (aquaporin 1) put your hand up if you think this a badly worded question…
a. osmosis there is a strong case for this being the right answer
b. active transport into the lumen

c. passive secretion in the collecting tubules

d. solvent drag

e. facilitated diffusion at the steps that are regulated?
f. paracellular movement

197.
Angiotensin II causes: Vander 45

a. increases proximal tubular reabsorption of Na & H20 & increases secretion of K K effect is at DT
b. increases distal tubular reabsorption of Na & H20 & decreases secretion  of K

c. decreases distal tubular reabsorption of Na & H20

d. increases excretion of Na & H20

Effects of AII – Vander 45, 150, 143

· -ve feedback renin release

· renal arteriolar constriction, eff > aff

· systemic arteriolar constriction

· PT Na+ /H+ antiport : ( Na+ reabsorption

· Aldosterone release leading to ( Na+ reabsorption and K+  secretion at principal cells in CDs
198. 
Glomerulotubular balance Ganong 688

a. involves afferent arteriole feedback loop

b. involves efferent arteriole feedback loop

c. juxtaglomerular complex


d. ability to increase tubular absorption in response to an increase in filtered load
e. none of the above

199.
Kidneys produce

a. erythropoietin
b. ADH

c. Angiotensin II

d. ANP

e. Cholecalciferol

200.
Renal nerve sympathetic stimulation good table Ganong 680

a. causes increased sodium reabsorption from PCT 

b. inhibits renin release stimulates
c. increased GFR constricts mesangial cells, so ( GFR
d. ?

e. ?

201.
Water reabsorption by the kidney:

a.
90% in proximal tubule

b.   
60% is distal tubule

c.  
by active transport

d.  
?

e.  
?

Comment (PD): None of these are correct, 65% in proximal tubule, 10% in thin descending limb of Henle, and up to 24.7% in the collecting duct. agree

202.
Glomerular filtration rate (GFR):

a. is independent of the size of the capillary bed

b. depends only on the hydrostatic and osmotic pressure differences across the capillary

c. is determined by the same forces governing filtration across all other capillaries

d. depends only on the permeability of the capillary

e. requires active transport

203.
Pressure diuresis: per Darth Vander it’s completely intrarenal and involves (1) ( renin release, so (AII, so (reabsorption; (2)( renal interstitial hydraulic pressure opposing further reabsorption; (3) PgE2 + NO inhibiting Na+ reabsorption.

a. ?due to decreased resorption of water and sodium in peritubular capillaries – this option is in newest version of bank and is the best answer
b. Increase ADH

c. Increase angiotensin

d. Control by JGA partly true
204.
What is the minimum amount of urine required to excrete 600mOsm

a. 100ml

b. 500ml roughly, at max 120 – 1400 mOsm/l
c. 1 litre

d. 2 litre

e. 3 litre

205.
Increase in GFR occurs with


a. increased sympathetic stimulation

b. decreased renal blood flow

c. hypoproteinaemia Starling’s forces 

d. ureteric obstruction

e. none of the above

KD31b [o] Regarding renal clearance:

A. Inulin clearance measures renal blood flow

B. Creatine clearance correlates with GFR
C. Filtration fraction measured as inulin clearance/ PAH clearance
D. ?

(Comment: "option B was creatine & NOT creatinine!")

KD32 [o] Regarding urea:  venerable Stryer 412

A. Urea is formed from …ornithine no… arginine is hydrolysed by arginase to urea and ornithine
B. 10% is reabsorbed by kidney 50 – 60%

C. ? I wonder what the other options were

KD33 [o] The clearance (or 'renal regulation') of which ONE of the following is NOT regulated by a hormone:

A. Sodium several

B. Potassium aldosterone

C. Calcium PTH

D. Phosphate PTH

E. Sulphate
KD34 [o] Biggest contribution to urine concentration by: thoughts?

A. Na+ absorption in thick ascending limb directly this dilutes the urine; contributes to countercurrent multiplier.  I’d be inclined to go for it.

B. Passive diffusion of urea in collecting ducts it’s facilitated by ADH but is a significant contributor to urine concentration. Not completely passive because of influence of ADH

C. Chloride absorption in distal convoluted tubule not a big player

GIT Physiology MCQs

206.
Oesophagus at rest is:

a. open at top

b. open at bottom


c. open at top and bottom only if BMI > 50, and then there is also an escalator from mouth to stomach
d. closed at the top and the bottom Guyton 730 and Ganong 474 together imply this
e. contracted throughout its length no
207.
Na absorption in small bowel

a. occurs by active transport secondary
b. occurs with H

c. decreases with glucose (OR: is facilitated by glucose)

d. is by active transport at the brush border membrane

e. is passive across basolateral membrane occurs with Cl through tight junctions

Comment (PD): Sodium passive diffuses across the luminal brush border in response to a concentration gradient set up by active transport of sodium out of the epithelial cell at the basolateral membrane. Ganong 460 –1 gives a few cryptic insights but nothing absolute.  Na moves by paracellular diffusion and by secondary active transport with glucose.  There’s high luminal permeability plus basolateral NaKATPase.

If C were as highlighted I would choose it; if not I think I would go for A

208.
After a fatty meal, most of the fat would be:

a. absorbed into the portal circulation and transport to the liver

b. absorbed in the portal vein and transported in the hepatic artery

c. absorbed into chylomicrons in the lymphatics
d. absorbed as triglycerides into the portal vein and bypass the liver

Ganong 459 – fatty acids < 12 C pass straight into blood

Fatty acids > 12 C are reesterified into TGs, turned into chylomicrons in the cell THEN pinged into the lymphatics
Most dietary FFAs are > 12 C - ?ref – but I think so

Wording of C is imprecise but prob the best answer here.

We absorb a mere 95% of dietary fat.

209.
Vitamin B12 deficiency:

a. due to decreased ingestion usually not – Guyton 811
b. due to decreased absorption by ileum

c. causes a deficiency in haemoglobin

d. causes a decrease in red cell production ineffective erythropoiesis
e. ? B-D all could be true – not sure if number of rbc’s drop
f. Need 3 - 4 yrs malabsorption as use 1 – 3 (g/day and liver stores are 1 – 3 mg.
210.
Iron absorption:

a. Passive Ganong 462 – mostly active – basolateral active Fe2+ pump
b. Binds to apoferritin in small intestine lumen no
c. Decreases with increased pH
d. Requires acidic gastric pH not crucial
Ganong 463 shows absorption; circulating apotransferrin binds absorbed Fe2+ to form transferrin; enterocyte apotransferrin binds Fe3+ in the cell and forms ferritin (then haemosiderin if there is heaps around).  About 3 – 6% of ingested Fe is absorbed. 

Is the question referring to stomach pH – in which case raising the pH does impair absorption by hindering Fe3+ to Fe2+ - or is it referring to pH in general?  After all, Fe2+ is absorbed in the SI, where the pH is much higher than in the stomach.

211.
Findings in iron deficiency:

a. increased apoferritin synthesis Ganong 462 – less is made so more Fe is able to transit into the blood
b. decreased transferrin saturation

c. transferrin synthesis is reduced can’t see why – plus Tsf is an acute phase reactant
d. increased amounts of ferritin see A
e. haemosiderin is produced

212.
The major route of iron excretion is:

a. excretion of transferrin in the gut

b. shredding of intestinal mucosal cells Ganong 462
c. increased renal excretion

d. ?

Ganong – male loss 0.6 g/d; female average loss 1.2 g/d

213.
Gastric acid secretion is decreased by:Ganong 479

a. vagal inhibition yes - stronger
b. luminal peptides and amino acids (OR: “ingestion of protein”)

c. noradrenaline

d. M1 cholinergic antagonists same efficacy at reducing gastric acid secretion Ganong 478
e. Distension of bowel wall yes apparently – not the better
214.
Release of which ONE of the following increases the pH of duodenal contents?

a. Secretin Ganong 483 – stims HCO3- > enzymes (CCK opposite)
b. gastrin

c. intrinsic factor

d. cholecystokinin

e. gastrin releasing peptide

f. pepsin

215.
Speed of delivery of nutrients from stomach to small intestine:

a. CHO>fat>protein

b. CHO>protein>fat Ganong 480
c. Protein>CHO>fat

d. ?

e. Fat>protein>CHO

216.
Gastric emptying is slowest after consuming:

a. High protein meal

b. High fat meal


c. Alcohol

d. Metoclopramide

e. Carbohydrates

217.
In the small intestine, glucose is absorbed: Ganong 456; max rate 120 g/hr

a. passively

b. in combination with sodium via sodium-dependent glucose transporter SGLT
c. by facilitated diffusion

d. by  co-transport with chloride

e. actively by insulin dependent uptake

218.
After ingestion of a meal:

a. digestion of fat and carbohydrates begins in the mouth while protein digestion begins in the stomach

b. carbohydrates in the mouth and protein in the stomach

c. protein in the mouth and fats and carbohydrate in the stomach

d. most fluid and electrolytes are absorbed in the large bowel

e. composition of the food has no effect on transit time through the bowel

f. drugs have no effect on gastric motility

Ganong

458 lingual and gastric lipases

453 salivary amylase

456 peptidases in stomach

219.
Calcium uptake in the intestine: Ganong 462; 30 – 80% absorbed

a. is passive

b. requires a carrier protein on the mucosal side active trans stim by 1,25 D3
c. is by facilitated diffusion

d. is less than 10% dietary intake

e. is facilitated by phosphate

GI16 [o] Bacteria in the intestines: Ganong 493 - 4

A. Reduced by the continuous movement of contents through GIT

B. Small intestine is sterile yeah, try telling that to a surgeon next time he asks you to give a/b’s

C. Bacteria in small intestine and large intestine – same in number but different species

D. Required for the absorption?/ breakdown of?

E. Reduced in small intestine due to gastric acid & fast motility
Jejunal chyme – few bacteria – acid, transit – 

Bugs synth folate, some B vits, vitK; consume vit C, B12, choline

GI17 [o] Functions of the liver include ALL EXCEPT:

A. ?

B. ?the answer is A – functions of liver do not include doing nothing

Blood & Immunology MCQs

220.
Which of the following decreases platelet aggregation and causes vasodilatation?

a. PGE2

b. PGF2 alpha

c. TXA2

d. PGD2

e. PGI2 Ganong 299
221.
Which is associated with inhibition of platelet aggregation?

a. prostaglandin I

b. prostaglandin E

c. prostaglandin F

d. ?

222.
Which ONE of the following causes bronchodilatation?

a. PGE2 Yentis 454
b. PGF2 alpha

c. TXA2

d. LTB4

e. LTD4

223.
In a patient receiving 24 units of blood over 2 hours, the complication most likely to be seen would be:

a. hypercalcaemia

b. increased oxygen uptake in the lungs

c. coagulopathy
d. hypokalaemia

224.
Problems of massive transfusion most commonly include:

a. metabolic alkalosis

b. hyperkalaemia best of bad lot
c. coagulopathy due to hypocalcaemia

d. ?

Comment (PD): Hyperkalaemia is often transient and may be followed by metabolic alkalosis (unlikely) and hypokalaemia as citric acid is metabolised to pyruvate and bicarbonate. The coagulopathy is a dilutional one and not due to hypocalcaemia.  The use of the word ‘commonly’ doesn’t help here.  Do they mean ‘least rarely’? The coagulopathy is dilutional and hyperkalaemia, albeit fleeting, is more common than metabolic alkalosis.  Hutton 224
225.
Which immunoglobulin would exist as a monomer in tears, saliva & mucus secretions?

a. IgA Ganong 512
b. IgG

c. IgM

d. IgE

e. IgD

226.
Erythropoietin is a glycoprotein which: 
a. stimulates red and white cell production rbc only
b. is broken down in the kidney liver
c. has a half life of days half life 5/24
d. levels inversely proportional to haematocrit Ganong 444
227.
Erythropoietin:

a. Red cell maturation 24 to 72 hours 48 – 72/24
b. Inactivated by Kupffer cells not sure – hepatocytes more likely
c. Metabolised in liver yep, that’ll do nicely
d. Half-life is 5 minutes/hours

Comment (PD): Harrison’s states that red cell maturation usually takes about four days, however this may be increased by 3-5 times after a week of high circulating levels of erythropoietin. Half-life in chronic renal patients is 10 hours. It is a glycoprotein with MW 34,000 so it should undergo a degree of renal filtration. No mention is made of hepatic metabolism nor of Kupffer cells.  Ganong 4, Harrison 1.

228.
Anti-thrombin III inactivates which coagulation factor?


a.
XIIa



b.
Xa



c.
IIa

d.
IXa

e.
All of the above
229.
Desmopressin:

a. increases factor VIII levels/activity Brisbane course notes
b. anti-heparin effect

c. has pressor activity

d. ?

Comment (PD): Desmopressin given IV at dose of 0.3mcg/kg increases factor VIII and von Willebrand factor for more than 6 hours.

230.
Post-translational modification occurs with:

a. factor V 

b. von Willebrand factor

c. Factor XII

d. Protein C Post-translational modification – think of Vit K

e. ? 

231.
Post-translational modification:

a. removal of introns this step occurs when mRNA matures – Stryer (ancient) 702
b. modification of amino acid residues in proteins Ganong 23-4
c. self-splicing qu’est-ce que c’est?
d. tRNA involved

232.
Haemoglobin breakdown:

a. Fe is excreted by the kidney

b. Haem is broken down to biliverdin KB 211
c. Haem is converted to bilirubin and transported to liver bound to albumin

d. ?

233.
Platelet activation will NOT occur without:cf Q 236

a. Ca Faunce got us thinking about Ca from platelets being needed for activation…? P 138 (ii) platelet activation…
b. Vessel wall damage Ganong 514 describes either wall damage, thrombin or ADP.  Is vWF the common thread?
c. Von Willebrand factor

d. Fibrinogen no
e. ?Serotonin ?Factor VIII no
Comment (PD): von Willebrand factor is involved in contact and adherence to exposed collagen and links the subendothelium to platelets. Platelet activation and change of shape is caused by collagen binding. Initial release reaction will not occur without Ca. Aggregation is dependent upon Ca and fibrinogen. AAAAAAAAAAAARRRRRRRRRRRGGGGGGGHHHHH!!!

- Ans: ??? I think it's 'calcium', though who knows. Both Ca2+ and vWF
appear to come up in different versions of the question, and platelets can
be activated without vWF...?
 - what clinched it for me is I happened to see a diagram of platelet
activation and the different receptors involved in a recent MJA - *all* of
the activation steps pointed to a big 'Ca2+' molecule in the middle of the
platelet, which seemed to stress how important Ca2+ was for activation. The
article was written by a haematologist so I thought it was a reasonable bet.

234.
Glycoprotein CD4 is expressed on:

a. cytotoxic T cells

b. suppressor T cells

c. helper T cells Ganong 509
d. plasma cells

235.
IgG has:

a. 4 heavy chains

b. 4 light chains

c. 2 heavy and 2 light chains Ganong 511
d. variable heavy and light chains

e. none of the above

236.
Platelet activation requires: see 233 – A or D – not sure

a. vessel wall damage

b. Ca


c. Cyclooxygenase what about this for a dark horse
d. Von Willebrand factor

e. Prostaglandins

237.
Cytokines are:

a. low molecular weight proteins 
b. enzymes act via receptors
c. autacoids

d. immunoglobulins

e. interleukins are cytokines whose aa sequence is known (Ganong 504 – 5)
238.
Which of the following statements about FFP is NOT true? not sure

a. Must be group specific

b. Does not need to be cross matched

c. Contains all clotting factors except for platelets true
d. Contains clotting factors except factors V and VIII contain 200 U each
e. Is not useful is treating protein C deficiency/coagulopathy

Comment (PD): Fauncey states that FFP need not be group specific, I suspect this is wrong however it does not need to be cross-matched. Q238 - FFP (which is not true...)
 - D - is not true (contains all factors but F V & VIII)
 - Anyway, on Thurs I called our transfusion lab to find out the real
answers... which are:
    - FFP *is* group specific
    - but doesn't need to be cross matched
    - stored at < -30oC for up to 2 years
    - contains *all* coag factors except platelets (which aren't really
factors anyway... *smirk*)
    - V & VIII (temp labile) will breakdown quickly though if kept too long
defrosted (up to 7 hours or 24 hours refrigerated) for transfusion.
239.
Complement activation requires:

a. antigen antibody complex this is classical pathway – so not REQUIRED
b. opsonisation of bacteria

c. ?it’d be interesting to know the other options
d. none of the above

A.  Antigen antibody complex this is the best of the 5 – but alternative pathway does not require Ig – Ganong 505 - 7

B. Opsonisation of bacteria

C. Helper T cells

D. Previous exposure to antigen

E. Plasma proteins
240.
Tissue bound macrophages:

a. derived from megakaryocytes

b. not found in lung or liver

c. stimulated by lymphokines Ganong 502 - 3
d. digest bacteria using lymphokines

e. ?

241.
Fixed macrophages in lungs and liver:

a. originate in bone marrow and migrate to their site of action as megakaryocytes

b. kill bacteria in phagosomes by lymphokines

c. are activated by cytokines secreted by activated T cells
d. part of humoral immunity

242.
HLA antigens are found on: Power and Kam – 269, 272
a. all leukocytes             Class I – all nucleated cells; 
b. B cells                         Class II – antigen presenting cells
c. T cells

d. All nucleated cells
243.
For a T cell to react to a foreign antigen:

a. opsonization

b. the antigen presenting cell presents antigen Ganong 510
c. needs T helper cells

d. ?

e. None of the above

244.
Antigen binding to T lymphocytes requires:


a.
previous exposure


b. presentation of antigen by “antigen presenting cells”
c. active T helper cells

d. ?

e. none of the above

245.
Thrombin inhibits: stimulates Va, VIIIa, Xia, XIIIa and PAF; when bound to thrombomodulin on intact endothelium stimulates antithrombin to inhibit proteins C and S.  NB the effects on Va, VIIIa, Xia are a crucial positive feedback on the coag cascade

a. factor Xa

b. tPA

c. protein C

d. platelets

e. none of the above
246.
Lymphocytes


a.
don’t remain in the lymph system
 some do, some don’t

b. are formed in the bone marrow in adults most form in LNs, spleen, thymus
c. formed from neonatal precursor cells

d. produced by tissues derived from fetal bone marrow not thymus-derived ones
e. ?

Comment (PD) All lymphocytes are “formed” in the bone marrow, but only B lymphocytes mature in the bone marrow in adults. T lymphocytes mature in the thymus. 2% in the blood at any one time.  Ganong 504.

247.
Rejection of an allograft is due to:Power and Kam 277

a. non specific immunity

b. suppressor T cells

c. helper T cells

d. cytotoxic T cells directly, with help from Th cells
e. HLA cytotoxic reaction

Comment (PD): Guyton tends to remark that blocking the effect of helper T cells is valuable in preventing rejection. Abbas et al state that “recognition and lysis of foreign cells by alloreactive CD8 CTLs is probably the most important mechanism in acute cellular rejection.

248.
Haemoglobin contains:

a. one protoporphorin ring and 4 ferrous ions

b. four protoporphorin rings and one ferrous ion

c. four protoporphorin rings and four ferrous ions Ganong 517
d. one protoporphorin ring and one ferrous ion

e. none of the above

Endocrine and Metabolic Physiology MCQs

249.
Effects of a 24 hour fast:

a. glycogenolysis exhausted within first day
b. protein catabolism beginning
c. acidosis not necessarily
d. ketone production from protein from fat…
e. all of the above

250.
After 24 hours without food or water a healthy young adult will:

a. deplete glycogen rapidly

b. develop a metabolic acidosis

c. demonstrate ketone body formation in the liver 

d. have a decreased protein content of body

251.
Which hormone causes increased BSL, increased protein anabolism and increased plasma FFA?


a.
cortisol


b. parathyroid hormone

c. growth hormone Ganong 387 - 8
d. insulin

252.
Which hormone causes increased BSL, increased protein catabolism and increased plasma FFA?

a. Cortisol Ganong 356 
b. parathyroid hormone

c. growth hormone

d. insulin

253. Which of the following are associated with adrenocortical hypofunction?
In other words Addison's.  Options A – D sound a lot like Cushing’s…not sure re epiphyseal closure – need HGH (Ganong 387) – can’t find  a reference re role of cortisol or mineralocorticoids - ?permissive?  Anyway, E by exclusion.

a.
aseptic necrosis of bone

b.
osteoporosis

c.
redistribution of body fat

d.
decreased muscle bulk

e.
delayed closure of epiphyses
254.
The hypothalamus inhibits the release of:

a. TSH

b. ACTH

c. FSH


d. GH ganong 390
e. Oxytocin

255.
Secretion of renin is stimulated by:

a. increased left atrial pressure

b. increased angiotensin II

c. decreased right atrial pressure decr anp -> loss of inhibn of renin secrn (ganong 446)

256.
Which decreases renin release?

a. prostaglandins

b. angiotensin II

c. vasopressin

d. baroreceptor stimulation

e. ANP

257.
Regarding hyperglycaemia, which of the following is untrue? It causes:

a. increased H

b. increased Na (?K) can cause up/down/no change

c. increased urine output

d. increased ECF (or blood volume)

e. increased glucagon

258.
Mechanism of action of ADH:

a. insertion of water channels into basolateral membrane

b. increase in GFR

c. insertion of water channels into luminal membrane

d. increased Na uptake in DCT

e. removal of water pores from luminal membrane

259.
How many hours after a meal is Basal Metabolic Rate (BMR) measured?

a. 1 hour

b. 2 hours

c. 6 hours

d. 12 hours

e. 18 hours

260.
Which ONE of the following is a water soluble vitamin?

a. Vitamin A

b. Vitamin B

c. Vitamin D

d. Vitamin E

e. Vitamin K

261.
Insulin receptor:

a. Receptor site intracellular

b. Inactivates tyrosine kinase activates it
c. Activates membrane glucose transport

d. Acts via activation of transport protein to increase glucose transport into cells
262.
How does insulin act?

a. voltage gated ion channels

b. tyrosine kinase membrane receptor

c. nuclear receptor

d. G protein

e. ?

263.
Heat production at rest is mostly due to:

a. skeletal muscle activity Stoelting 613, although I had thought in the past that B was correct.  Can’t see a ref in Ganong for this one.  Should check Miller too.
b. Na-K-ATPase pump

c. Dynamic action of food

d. ? I will believe and trust Stoelting because that’s what the examiners appear to want………….
264.
Decreased heat production under general anaesthesia is due to:

a. decreased skeletal muscle tone see above
b. decreased anterior pituitary function

c. vasodilatation

d. starvation

e. decreased Na-K-ATPase activity

265.
Heat loss in anaesthesia is due to:

a. loss Na-K-ATPase (?)

b. loss of skeletal muscle tone

c. vasodilatation
d. respiratory tract

e. ?

266.
Angiotensinogen secretion is increased by:

a. ACTH  ganong 620
b. Beta-endorphin

c. Growth hormone

d. Anti-diuretic hormone

e. Prolactin

267.
The energy value of 1g of carbohydrate is:

a. 3kcal

b. 4kcal
c. 5kcal

d. 7kcal

e. 9kcal

Comment (PD): According to Guyton, there are 4 calories (not kcal) per gram of carbohydrate (same as protein, whereas fat is 9 calories per gram) trap – Cal = kcal = 1000 cal

268.
Oxytocin causes:

a. decrease in systolic blood pressure

b. water intoxication

c. increase in cardiac output

d. increase in systolic blood pressure

e. all of the above

Comment (PD): I suspect stem d is incorrect because oxytocin certainly causes a-c.yes yes yes

269.
G protein coupled receptors. All true EXCEPT:

a. seven transmembrane components

b. hydrophobic links

c. extracellular portion for phosphorylation for E to be true this has to be false – thoughts? Or is this a  recall problem?
d. G protein has intrinsic GTPase activity

e. The receptor is a heterotrimeric protein the receptor itself is NOT a heteromeric protein
270.
Regarding the interthreshold range in temperature control:

a. is constantly altered by feedback from temperature sensors in the periphery

b. is lowered by general anaesthetic agents it’s widened and its midpoint is reduced
c. ?

d. ?

271.
The set-point of temperature of an adult is normally 37.1C. This:

a. is fixed in individuals

b. ?

c. parallels rectal temperature

d. decreases with exercise

e. decreases with Anaesthesia

272.
Decrease is set temperature in anaesthesia is due to:

a. decreased Na-K-ATPase activity

b. decreased skeletal muscle activity

c. vasodilatation


d. starvation

Comment (PD): The thermoregulatory centre is depressed by anaesthesia.  The above options relate to decreased heat production or increased heat loss with anaesthesia but not the mechanism of decrease in the set-point of temperature.

273.
Endothelins:

a. produced by damaged vascular endothelium

b. vasoactive

c. found in brain and intestine it’s all true… I believe every word… Ganong 576 -7
d. ?

274.
Growth hormone:

a. increased lipolysis

b. increased blood glucose

c. source of energy

d. ?

e. ?

275.
A low respiratory quotient in a septic patient is due to:

a. increased lactic acid

b. fat metabolism miller 2507, 3-4/7 into episode
c. increased ventilation

d. fever 

e. hypoxaemia

276.
Respiratory exchange ratio increased in a septic patient because:

a. increased CO2 output

b. increased O2 uptake

c. increased fat utilisation this DECREASES the RQ as per recent board discussion… if the question has been recalled correctly it’s hard to be sure – is there a period before equilibrium is restored during which the RER has to increase to make up for the period of low RER???  Sounds mighty odd.
d. ?

EM23b [o] Respiratory exchange ratio: Ganong 272

A. Always equals respiratory quotient no

B. Increases in strenuous exercise yes, may reach 2 as lactate can be converted to CO2 which is blown off

C. Decreases after payment of oxygen debt decreases DURING O2 debt then reequilibrates at rest

D. ?

277.
Lactate

a. the way products of glucose enter the citric acid cycle

b. formation used to regenerate NADP the pentose phosphate pathway makes NADPH for use in fat and DNA synth…

c. ?regenerates NAD+ (used earlier in E-M pathway)
278.
Phosphorylase:

a. is found in all human cells no -  eg rbc, brain (no Gg)
b. present in liver and muscle and other tissues eg kidney
c. increased activity by adrenaline ganong 282
d. in liver increases glycogen production and reduces breakdown of glycogen bs
e. “something about cAMP/adrenergic transmission”

The following MCQ fragment has also been submitted which looks like this question:

During starvation:
A. Glucagon causes increased phosphorylase activity in liver/muscle
B. Adrenaline causes increased phosphorylase activity in liver/muscle
C. ?

279.
Creatine phosphate:

a. is a source of creatinine for protein synthesis

b. is a source of cyclic AMP for second messenger synthesis

c. is a high energy phosphate source for muscle contraction

d. is a source of urea for loop of Henle gradient

e. energy source for ADP production

280.
Metabolic rate is increased least with:

a. exercise up to 15 x BMR
b. specific dynamic action of food +15% 4-6/24 esp protein
c. hot climate guyton 828
d. cold climate guyton 828
e. increased CNS activity so thinking about weight loss is not the answer
281.
ADH secretion is decreased by:

a. morphine guyton 325
b. nicotine guyton 325
c. nausea guyton 325 – up to 100 x post vomit!
d. Hypoxia ??tend to incr eg hypovolaemia

e. Alcohol guyton 325
EM30 [o] Calcitriol: Main actions on calcium by ie 1, 25 D3

A. Increased absorption of Ca++ and PO4 from gut I can’t see that it increases PO$ absorption Ganong 376

B. Negative feedback on PTH Ganong 379 – direct reduction in synth of mRNA of preproPTH

C. Increased absorption of vit D from gut

D. ?

Neurophysiology MCQs

282.
The Nernst equation represents the potential at which:

a. electrical neutrality exists

b. concentration of ions on each side of membrane equal

c. potential at which there is no net movement of ions

d. ?balance of chemical and electrical forces?

e. Both sides are equiosmolar

283.
Shivering that is ?mediated by the hypothalamus:

a. ? muscle spindle to increase tone yes – involved – best of bad lot
b. ? via red nucleus no
c. ? rhythmic stimulation of anterior horn cells not just this
d. activation of shivering centre in brainstem no – in ht
Comment (PD): Shivering arises from signals from hypothalamus down lateral columns of spinal cord increase skeletal muscle tone by activating anterior motor neurons, Ia afferents from muscle spindle to anterior horn cells and alpha motor neurons produces asynchronous pattern of contraction in a 4-8 cycle/min waxing and waning 250Hz.

284.
Transection of a motor nerve leads to:

a. ?muscle fibre hypertrophy wasting
b. ?increased/decreased RMP 

c. ?increased/decreased receptors immature type
d. Increased spontaneous muscle activity decr (implies LMN lesion)
285.
The set-point in temperature regulation controls the body’s response to changes in temperature. The location of sensory receptors which regulates the set-point is:

a. anterior hypothalamus – guyton 829

b. posterior hypothalamus power and kam - 327
c. spinal cord

d. skin

e. great veins

the great ganong – 228, 245-6 says cold control post ht, warm control ant ht; doesn’t say where set pt determined;miller doesn’t say; stoelting says in big toes.

kam is an examiner, ganong is not…….

286.
Chemoreceptor trigger zone:

a. both D2 and 5-HT3 receptors and Muscarinic and opioids
b. ?(something about motion sickness) – no, vestibular
c. stimuli from blood and CSF

d. ?

e. ?

287.
?Question about pain?

a. substance P acts on pain receptors it can
b. any peripheral stimuli can activate pain receptors not normally
c. dull and sharp pain travel via the same fibres

d. ?

e. A delta and C fibres act on the same receptor

288.
Cerebrospinal fluid:

a. production is 150ml/day 450 ml/d
b. volume is 50ml 150 ml
c. produced by choroidal blood vessels and ependymal cells

d. ?

e. ?

NU09 [o] Which ONE of the following is characteristic of type A nerve fibres: Ganong 137 and KB viva 229

A. Nociception only A(
B. Slower conduction than C fibres faster

C. Myelinated
D. Substance P ‘fast’ pain - A( - glutamate; ‘slow’ pain C fibres – SP - Ganong 137

E. Sensory only A( are motor

Physiology of Muscle & Neuromuscular Junction MCQs

289.
Characteristics of a muscle action potential:

a. RMP –90mV –90 muscle, heart; -70 nerve
b. APD 2 to 4 msec

c. ERP 1 to 3 msec

d. Conduction velocity 0.25 to 0.5 m/sec

e. All of the above

Comment (PD): Conduction velocity is 3-5 m/sec but the others are correct.

290.
During muscle contraction:

a. myosin heads hydrolyse ATP actin
b. Z-lines move together
c. Myosin cross-links & swivels 90 degrees actin
d. Interaction between actin & tropomyosin occur no
e. Calcium passively passes into SR in relaxation active
291.
Muscle spindle functions:

a. increased gamma efferent tone smooths contraction

b. increased alpha efferent tone smooths contraction

c.
?

d.
?

292.
To prevent clonus (oscillation) of the muscle spindle:

a. increase in gamma efferent discharge

b. increase in alpha efferent discharge

c. there is a delay in the circuit

d. increased tone

e. all of the above

293.
In skeletal muscle:

a. relaxation is due to passive Ca uptake by sarcoplasmic reticulum

b. contraction is due to Ca release from T tubules

c. contraction is due to Ca binding to tropomyosin

d. Z lines move together in contraction

294.
Contraction in smooth muscle is different from skeletal muscle: ganong 79

a. source of Ca is different

b. force is greater in smooth muscle

c. unable to produce same force of contraction can contract more forcefully as contraction more prolonged  Guyton 89
d. unable to maintain same duration of contraction

e. has prolonged latency

f. sarcomere of skeletal muscle is greater than smooth muscle

295.
Force developed during isotonic contraction is:

a. dependent on the load condition

b. independent of the load condition

c. independent of muscle fibre length but a is righter
d. ?

296.
Muscle:

a. the A band is dark because if contains thick actin filaments myosin
b. myosin filaments are attached to the Z line M line
c. sarcomere is the area between 2 adjacent M lines Z lines
d. ?

e. ?all wrong
297.
Isotonic contraction of a skeletal muscle fibre is not associated with a change in (? Distance between). Poorly recalled?

a. sarcomere length

b. A bands

c. I bands

d. Z lines move closer together

e. M lines move closer together

298.
Tetany does NOT occur in cardiac muscle because:

a. long absolute refractory period

b. acts as a syncytium

c. pacemaker signal can overcome any tetany

d. ?

e. ?

299.
Sarcomere:

a. from I line to I line

b. actin filament attached to M line

c. ?

d. Z line crosses across myofibrils & from muscle fibre to muscle fibre

e. Smooth muscle cells are larger than skeletal muscle cells

300.
The soleus muscle:     Ganong 69, KB viva 241-2.   I’ve chosen D but C, E and ?A are also right

a. high glycogen stores I guess so
b. few mitochondria lots
c. large nerve fibre surely they are all A(
d. long duration of contraction yes 100 ms vs 10 ms for fast twitch
e. large muscle fibre yes
A. High glycogen stores

B. Few mitochondria lots

C. Large nerve fibre

D. Long duration of contraction

E. Large muscle fibre (OR: Large muscle diameter)

F. High capacity for glycolysis moderate- high glycolytic capability s a feature of fast twitch muscle fibres Ganong 69

(Note: The soleus muscle has fatigue resistant (red) muscle fibres - and, in contrast, the gastrocnemius tends to have white muscle fibres - KB May 03)

301.
Skeletal muscle action potential:

a. Na & K conductance begin to increase at same time ganong 57
b. Units of conductance are mA/cm3

c. ?

302.
An increase in force of a skeletal muscle contraction is initially achieved by:

a. recruitment of nerve fibres

b. recruitment of muscle fibres

c. recruitment of motor units

d. increased intracellular calcium

e. none of the above

303.
As for 302,

a. increased calcium release in contracting myocytes

b. recruitment of myofibres

c. recruitment of motor units

d. ?

304.
In a large nerve fibres, the typical action potential is:

a. 0.03 millisecs

b. 0.3 millisecs

c. 3 millisecs ganong 57
d. 30 millisecs

e. 300 millisecs

305.
The muscular contractions in skeletal muscle working at what level of efficiency?
ganong 71 – 50% isotonic, 0% isometric (as no ext work performed only heat is produced)
a. 10%

b. 15%

c. 35%

d. 50%

e. 75%

306.
Annulospiral endings are involved in:

a. afferent to receptors measuring tension golgi tendon organs do this
b. afferent to receptors measuring length dl/dt – texts vary as to dynamic vs static – if forced to choose choose dynamic
c. supply to intrafusal and extrafusal fibres intrafusal fibres only

d. ?

Comment (PD): Annulospiral endings are around the middle of the nuclear bag intrafusal fibres and detect rate of change of length of muscle.

307.
Denervated muscle extrajunctional receptors differ from the motor end plate receptors.

a. have 1 alpha subunit

b. open for shorter time

c. not produced in the end-plate

d. ?

e. none of the above

MU19 [mno] ( “question about energy source for muscles”)
A. ?
B. ?
C. Skeletal muscle uses creatine, cardiac and smooth use ATP
D. Skeletal and cardiac muscle uses creatine and smooth muscle uses ATP
E. All muscles utilise creatine

Alt version: An immediate available energy source in muscle is:
A. ATP in all 3 muscles certainly true – see below
B. ATP in smooth, phosphorylcreatine in skeletal and cardiac muscle 
C,D,E.  ( “combinations of the above”)

My ancient Stryer points out that (a) for both chemotrophs (us) and phototrophs (plants) ATP is the 'principal immediate donor of free energy' and is not a storage form of energy.  The lifespan of a single ATP molecule in a cell is about a minute.  We consume about 40 kg per day of ATP at rest.  During strenuous exercise we can consume up to 0.5 kg/min.

Power and Kam on p 188 makes the point that phosphocreatine is a back-up energy store for ATP production, just as the Bear described.

Ganong 286 specifically states that creatine is made in skeletal muscle, which is interesting
Foetal – Maternal Physiology

308.
The hyperventilation of pregnancy is due to:

a. Progesterone power and kam 350
b. Decreased resistance

c. ?

d. ?

309.
Closure of the ductus arteriosus occurs due to:

a. Prostaglandins

b. Oxygen

c. Aortic pressure exceeds pulmonary artery pressure

e. Vascular smooth muscle contraction in the presence of oxygen power and kam 357
d. ?

310.
Normal maternal ABG at term:

a. pH 7.36, pCO2 36mmHg

b. pH 7.42, pCO2 36 mmHg

c. pH 7.44, pCO2 30 mmHg compensated respiratory alkalosis
d. ?

e. ?

311.
With regard to the fetal circulation: p&k 356
a. ?goes into the left atrium

b. ductus venosus drains into the IVC directly

c. oxygen saturation is 40% in umbilical vein 80% p&k 356
d. ?

312.
With regard to the fetal circulation: p&k 356
a. blood from SVC goes into the left atrium via the ductus arteriosus !!!
b. ductus venosus drains into the IVC directly

c. oxygen saturation is 40% in umbilical vein 80% p&k 356
d. ?

313.
In the fetal circulation: p&k 356
a. umbilical vein straight in to IVC this is not strictly accurate – so b is prob no worse
b. SVC blood to LA via foramen ovale no, well oxygenated IVC blood does this
c. Only has fetal haemoglobin HbF 75 – 80% at birth, by 6/12 it’s gone
d. ?

MF06b [o] With regard to fetal circulation: 

A. Fetal umbilical vein has higher PO2 than maternal vein

B. Fetal umbilical vein has higher PO2 than fetal umbilical artery
C. ?
314.
Brown fat:

a. produces ATP and heat almost no ATP produced as ox phos is uncoupled in mitochondria – can nearly triple MR – guyton 821, p&k 363
b. insulates the great vessels of the neck and elsewhere – 11% of nn fat
c. is autonomically mediated (3 SNS
d. extramitochondrial uncoupling of oxidative phosphorylation intra
315.
Highest O2 saturation in the fetal circulation is in: p&k 356
a. thoracic IVC 67%

b. right atrium 65% (NB – SVC blood 40%)
c. ascending aorta 60%
d. pulmonary vein <50%
e. ductus arteriosus <50%
highest is in fact in DV – 80%

316.
Which of the following is immediately due to onset of ventilation in the newborn?

a. increased left atrial pressure loss of placenta – incr SVR
b. closure of ductus venosus mech unknown
c. decreased RV pressure because O2 causes decr PVR p&k 357
d. ?

317.
Which effect is due to spontaneous ventilation in neonate?

a. decreasing RV outflow pressure because O2 causes decr PVR p&k 357
b. closure of ductus venosus mech unknown
c. closure of foramen ovale combination of incr SVR and decr PVR effects on LAP and RAP
d. increased systemic vascular resistance loss of placenta – incr SVR
e. increased LV pressure loss of placenta – incr SVR
318.
FRC in the neonate:

a. 1ml/kg

b. 15ml/kg

f. 30ml/kg 20 ml/kg within a few minutes; 30 ml/kg at an hour p&k 359
c. 70ml/kg

319.
The reason for increased aortic pressure after birth:

a. removal of placental circulation

b. duct closure

c. increased pulmonary flow

d. ?

320.
Tidal volume of a neonate:

a. 1ml/kg

b. 3ml/kg

c. 7ml/kg

g. 15ml/kg ie same as that of an adult  p&k 359
d. 30ml/kg

321.
Tidal volume in a 2.3kg neonate:

a. ?

b. 10 ml

c. 15 ml  (NB alv vent and MV are twice adult’s as RR is 40)
d. 30 ml

e. ?

322.
The FVC of a neonate weighing 2.3kg is:        ?????????????

a. 100 ml

b. 150 ml

c. 200 ml

d. 250 ml
e. 300 ml maybe it was supposed to be FRC????

Neonatal forced vital capacity is same as for adult - 67 mL/kg
    - Ans: B 150 mL

323.
The neonate has:

a. less plasma cholinesterase I’d guess less, as hepatic fn immature
b. higher volume of distribution for neuromuscular blockers TBW 75% wt
c. higher levels of alpha –1 acid glycoprotein less, as hepatic fn immature
d. high levels of cytochrome P450 enzymes less
324.
Maternal-fetal ABO incompatibility is less common than Rhesus incompatibility because: struggling for references here

a. fetal antibodies to ABO are less developed true – ganong 520, stoelting 754
b. maternal ABO antibodies do not cross the placenta IgM

c. maternal ABO antigens do not cross the placenta I’d guess a few rbc’s slip across…(?) – but not clin sig?
d. fetal ABO antigens are less immunogenic ABO more immunogenic than Rh
325.
As for 324.

a. Maternal anti-bodies rarely cross the placenta

b. Fetal RBCs rarely enter the circulation

c. Fetus have immature ?Ab/?Ag

d. Fetus have absent ?Ab/?Ag

326.
With regard to the neonate:

a. static compliance is greater than adult values less than adult
b. dynamic compliance is greater than adult values less than adult
c. specific compliance is the same as adult values

d. dynamic compliance is the same as adult values less than adult
e. static compliance is the same as adult values less than adult
327.
??(PaO2 in maternal uterine blood…) but fetus can maintain adequate O2 because:

a. large placental surface area

b. double Haldane effect

c. fetal haemoglobin ie its lower p50 is suited to the working range of pO2 in the foetus
d. ?

328.
(“Given a normal set of maternal blood gases at term, asked to comment”

a. metabolic alkalosis, abnormal – something wrong going on

b. ?

c. abnormal ABGs, expect lower bicarb

d. metabolic alkalosis, normal for pregnant/term mother

e. ?

329.
Fetal haemoglobin:

a. all is in the form of HbF some HbA present at birth
b. HbO2 dissociation curve is shifted to the left

c. ?

d. ?

e. ?

MF18 [o] The thermoneutral zone is: 

A-E.  ("Various definitions")
Clinical Measurement MCQs

330.
As ambient temperature increases, heat loss increases by:

a. radiation

b. convection

c. conduction

d. evaporation
e. none of the above

Alternative versions of the stem: 

* In hot climates, most heat is lost by:

* As ambient temperature increases above body temperature, the greatest % heat is lost by:

* In operating room, increased contribution of heat loss from:
331.
All are ways of measuring O2 in a gas mixture EXCEPT:

a. paramagnetic analyser

b. Clark electrode

c. Infrared absorption need asymmetry – diatomic molecular gases not detectable
d. Mass spectroscopy

e. None of the above

332.
With regard to oxygen:

a. the only gas that can reignite a glowing splint dubious - ?ref
b. causes pulmonary toxicity at less than 100kPa over time via lipid peroxidation
c. some CNS toxicity occurs at 100kPa no
d. medical grade is 95% pure must be higher as a concentrator makes 95% pure
e. produced commercially by hydrolysis of water very costly – done on submarines – we fractionate air
f. may result in the reduction of alveolar lung volume if given at an FiO2 of 1.0  absorption atelectasis
333.
A naked 70kg man in a theatre at 20C will lose most heat by:

a. conduction to air molecules next to the patient

b. conduction to the table

c. radiation to OT equipment and walls Ganong 244
d. convection

e. none of the above (why are they always naked men, btw? – are experimental girls nonexistent or shy?)
334.
A pulse oximetry reading is underestimated by:

a. methaemoglobinaemia 85% Miller 1266
b. carboxyhaemoglobinaemia overest Miller 1266
c. fetal haemoglobin =HbA Miller 1266
d. sickle cell anaemia R shift OHDC so overest Miller 1266
e. hyperbilirubinaemia no effect Miller 1267
335.
With respect to one mole each of CO2 and N2O which is untrue?

a. Same weight

b. Same density

c. Same viscosity
d. Same volume at STP

336.
Remains constant with adiabatic expansion of a gas:

a. density

b. pressure

c. volume

d. temperature Yentis 10
e. none of the above Yentis 10 Adiabatic change involves a fast change in vol/pressure such that  there is not time for the temp to equilibrate with the surroundings – hence temp rises or falls. (compared to *isothermal* change where heat can equilibrate). See Qld course clin Measure 2 notes, p7. and in fact that IS what Yentis says too – I just didn’t read it carefully enough.  The examiners would have been disappointed…
337.
At an altitude of 5,500m (barometric pressure 380mmHg) assuming a normal pCO2 of 40mmHg, PAO2 will be:

a. 20 mmHg so of course in reality you hyperventilate.  I’ve been to 5400 m and I was blowing!  Equation is (380-47) x 0.21 = 70 PIO2
b. 30 mmHg      then by alv air eqn get PAO2 = 70 – 40/0.8 = 20
c. 40 mmHg

d. 50 mmHg

e. 60 mmHg

338.
According to Hagen-Poiseuille Law:

a. Flow varies inversely with resistance but this is Ohm’s law
b. Viscosity varies inversely with length neither is a dependent variable
c. ?

339.
Turbulence is more likely with: Reynolds no = DVD (easy to remember)/viscosity – ie density x velocity x diameter / viscosity

a. small tube diameter

b. high density fluid
c. ?increased/decreased length of tube this is also true as for laminar flow you need an ‘opening length’ of tube
d. ?increased/decreased viscosity
e. none of the above

340.
Pneumotachograph:

a. can be used to measure peak airflow better as it Is direct… but what about turbulent flow?
b. measures velocity and not flow

c. is accurate at all flow rates

d. variable orifice flowmeter

e. can be used to measure volume  by integration of flow with respect to time
f. unaffected by temperature

341.
Cardiac output is best measured by:

a. Direct Fick TeOh says it is the gold standard apparently no, as (Miller 1183) it assumes a value for VO2
b. Radionucleotide angiocardiography

c. Gated pooling  BC and D not practical for anaesthetists
d. LV angiogram

e. Transthoracic echocardiography labour intensive, training
f. Thermodilution the incumbent wins??
342.
Impedence:          hutton 703

a. Increases as the frequency of an AC current increases across a capacitor capacitor : ( impedance as ( freq
b. Decreases as the frequency of an AC current increases across an inductor  inductor  : ( impedance as ( freq
c. Is constant across a resistor
d. All of the above

e. None of the above

343.
As the frequency of alternating current increases:

a. impedence increases in a resistor

b. impedence increases in a capacitor

c. impedence increases in an inductor
d. all of the above

e. none of the above

344.
Impedence as AC frequency increases:

a. in a resistor – no change
b. in a capacitance increases

c. in an inductor – decreases

d. all of the above

e. none of the above

345.
 According to Fick’s Law, diffusion is related:

a. directly to thickness

b. inversely to concentration gradient

c. inversely to surface area

d. inversely to thickness
346.
Stroke volume is most accurately measured with:

a. thermodilution this also gives SV via CO/HR – more accurate?
b. thoracic bioimpedence

c. Doppler

d. Electromagneto…?

e. Echocardiography that’s called a guess
347.
When indocyanine green is used to measure hepatic blood flow, levels are taken from:
a.
hepatic vein and portal vein

c. hepatic artery and portal vein

d. radial artery and hepatic vein although periph venous blood should be as good as periph arterial        KB 72 (hard to find elsewhere)
e. hepatic artery and hepatic vein

f. radial artery and right atrium

348.
Specific heat capacity of which of the following is the highest?

a. stored whole blood see c
b. red blood cells see c
c. muscle tissue 85% of water  or 3.5 kJ/kg/K for body tissue
d. water 4.2 kJ/kg/K         Power and Kam 326, Yentis 253, Hutton 693
e. air       1 kJ/kg/K
349.
Regarding the solubility of gases in PLASMA:

a. nitrous oxide is less soluble than carbon dioxide

b. carbon dioxide is less soluble than oxygen

c. carbon dioxide is less soluble than nitrogen

d. nitrous oxide is less soluble than oxygen

e. nitrous oxide is less soluble than nitrogen

f. oxygen is less soluble than nitrogen

N2O > CO2 > O2 > N2        0.42 > 0.06 > 0.003 > 0.0017

Now this is subtle, folks – a trap more devious than anything Stoelting could have bumbled upon….

Q349 - Gas solubilities
 - This is a real interesting (??) one, as I found *water* solubilities for
the various gases in Nunn (p209), for which the order is:
    CO2 > N2O > O2 > N2   (24x, 16x, 1x, 0.5x)
- then I noticed that you had a ranking for *blood* solubilities, in which
N2O is *more* soluble than CO2 - hence in water (PLASMA!) CO2 is most
soluble, but in blood N2O is most.
- I have two versions of the question, one asking with regards to *blood*
and the other (you guessed it) - PLASMA!. And for each question the correct
answer is there.
- So if you see this question, just know that it is a test of our knowledge
of respective CO2 and N2O solubilities. (N2O - blood, CO2 - water).

So we get -

N2O > CO2 > O2 > N2        0.42 > 0.06 > 0.003 > 0.0017 IN BLOOD

CO2 > N2O > O2 > N2        24 > 16 > 1 > 0.5 IN WATER (proportions, not units in the water figures)
350.
In a patient with pulmonary obstruction, addition of helium to the inspired mixture:

a. density is not altered reduced
b. flammability of mixture is increased reduced
c. viscosity is minimally altered increased (Yentis 254)
d. rotameter would not need to be recalibrated would too
e. decreased O2 transfer increased as turbulent flow rate increases with lower density gas

f. solubility of oxygen is decreased can’t see why
asides – He has high thermal conductivity so hypothermia is an issue

Nunn 380

Is C the best of a bad lot?

351.
For a washout curve described by y = e[-kx]

a. after 2 time constants 13.5% remains
b. 50% of substance remaining after 1 time constant

c. after 6 time constants y = e

d. after 2 half-lives 90% has been removed

e. after 1 half-life 37% remains

352.
An apparatus whereby an external voltage is applied to a silver/silver chloride anode and a platinum cathode would be best used to measure.

a. oxygen content

b. oxygen partial pressure thanks Mr Clark for allowing us to memorise your machine, and thanks Mr BIS for saving us from having to memorise yours!
c. carbon dioxide content

d. carbon dioxide partial pressure

e. pH

353.
For laminar flow:

a. decreased by increased pressure

b. influenced by viscosity
c. influenced by density

d. proportional to length to 4th power

e. ?

354.
Carbon dioxide dissolved in blood follows which law?

a. Charle’s law

b. Avogadro’s law

c. Henry’s law
d. Dalton’s law

e. Boyle’s law

355.
Electroencephalogram (EEG):

a. Reticular Activating System

b. Limbic system

c. Thalamus

d. Cortex Miller 1324 and Yentis 188 imply it – it relates to the closest bit of brain to each sensor – ie cortex
e. ?

356.
Which of the following utilises change in electrical resistance?

a. “something about wire”

b. Strain gauge resistance changes with strain
c. Katharometer resistance changes in heated wire in proportion to partial pressure of a gas in the chamber
d. Bourdon gauge mechanical deformation with pressure
e. Thermocouple change in potential with 2 dissimilar metals at 2 diff temps
Yentis 317, 526
CM31 [o] Surface tension:

A. ? (No other details)

