	Test 118  (General physiology)

	1. Thyroid hormone:  

a. increases the absorption of carbohydrate from the  
    intestine 

b. exerts a negative feedback action on TSH production 

c. increases the concentration of 2,3-DPG within the red  
    blood cells 

d. indirectly increases the nitrogen excretion  

e. has a beta like action on the cardiac muscle 
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2. Aldosterone: 

a. increases mRNA synthesis 

b. deficiency results in hypotension 

c. increases sodium reabsorption from sweat 

d. release is stimulated by an increase in angiotensin II 

e. is secreted by the zona glomerulosa 

Top of Form

[image: image2.wmf]

a.T

 

 

 b.T

 

 

 c.T

 

 d.T

 

 e.T


  
3. Insulin: 

a. has a half-lilfe of 60 minutes 

b. stimulate glycolysis in liver and muscle 

c. stimulate lipogenesis in liver and fat tissues 

d. is synthesized in the endoplasmic reticulum of  
    the cells 

e. receptors are decreased in the presence of uraemia
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4. Calcitonin: 

a. is a steroid hormone 

b. is produced by the parafollicular cells within the thyroid  
    glands 

c. is increased in the presence of hypercalcaemia 

d. inhibits osteoclast activity 

e. increases incorporation of calcium into bone matrix 
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5. Parathyroid hormone: 

a. is a peptide hormone 

b. is released in response to hypocalcaemia 

c. increases phosphate reabsorption in the kidneys 

d. increases calcium excretion in the kidneys 

e. indirectly increases the calcium absorption from the gut 
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Physiology 'mini' examination

	Attempt all questions.  Check the box next to the answers that you believe to be true.  Leave unchecked all answers that you believe to be false.  Once you have completed each question it can be marked.  One point is scored for a correct answer.  Incorrect answers score zero.  There is no negative marking.  The answers to each question can then be explained.  You can not change the answers after they have been marked!
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	1. Parathyroid hormone (PTH)
(a) [image: image6.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image7.wmf]Is a 184 amino acid peptide hormone 

(b) [image: image8.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image9.wmf]Acts on a cell surface receptor that increases intracellular cyclic AMP 

(c) [image: image10.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image11.wmf]Increases calcium release from bone 

(d) [image: image12.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image13.wmf]Increases production of 1,25 dihydroxy-vitamin D3 in the kidney 

(e) [image: image14.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image15.wmf]Reduces calcium absorption from the gastrointestinal tract 


PTH increases serum calcium by releasing calcium from bone and increasing gastrointestinal absorption. It increases the renal hydroxylation of Vitamin D3. It is an 84 amino acid peptide hormone with a half-life of several minutes.
2. Anti-diuretic diuretic hormone (ADH)
(a) [image: image16.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image17.wmf]Is produced by the anterior lobe of the pituitary gland 

(b) [image: image18.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image19.wmf]Is released by neurosecretion 

(c) [image: image20.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image21.wmf]Serum levels are increased by a low plasma osmolality 

(d) [image: image22.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image23.wmf]Secretion is increased in the early post-operative period 

(e) [image: image24.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image25.wmf]Acts by increasing the permeability of the distal convoluted tubule 

ADH is released by neurosecretion from the posterior pituitary gland. The cell bodies of the neurosecretory cells are found in the supraoptic and paraventricular nuclei of the hypothalamus. ADH is release in response to an increase in plasma osmolality. It acts by increasing water reabsorption by the renal collecting ducts. Increased ADH is part of the stress response seen in the early post-operative period.
3. Regarding the sensory dermatomes
(a) [image: image26.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image27.wmf]C3 and C4 supply the tip of the shoulder 

(b) [image: image28.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image29.wmf]L1 supplies the umbilicus 

(c) [image: image30.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image31.wmf]L4 and L5 supply the sole of the foot 

(d) [image: image32.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image33.wmf]Sacral nerves supply the perianal skin 

(e) [image: image34.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image35.wmf]The facial nerve supplies the face

C3 and C4 supply both the shoulder tip and the diaphragm. Hence referral to the shoulder tip from diaphragmatic irritation. The umbilicus is supplied by T10 nerve roots. L1 supplies the inguinal region via the ileo-inguinal nerve. The S2-S4 supplies the perianal skin. The facial nerev supplies the nerves of facial expression. The sensory supply to the face is via the trigeminal nerve.
4. The sympathetic nervous system
(a) [image: image36.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image37.wmf]Produces pupillary dilatation 

(b) [image: image38.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image39.wmf]Reduces gastrointestinal motility 

(c) [image: image40.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image41.wmf]Constricts bronchiole smooth muscle 

(d) [image: image42.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image43.wmf]Constricts skin and mucous membrane blood vessels 

(e) [image: image44.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image45.wmf]Contracts the bladder detrusor muscle 

The sympathetic nervous system produces the ' flight or fight' response. It dilates the pupil, reduces gastrointestinal motility and produces bronchodilatation. It diverts blood away from the skin by constricting blood vessels and relaxes the detrusor muscle of the bladder.
5. Cerebrospinal fluid
(a) [image: image46.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image47.wmf]Has a composition almost identical to that of the brain extracellular fluid 

(b) [image: image48.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image49.wmf]Is produced by the choroid plexus 

(c) [image: image50.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image51.wmf]Circulates from the subarachnoid space into the cerebral ventricles 

(d) [image: image52.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image53.wmf]Is absorbed through the arachnoid villi 

(e) [image: image54.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image55.wmf]Absorption is independent of intraventricular pressure 

Cerebrospinal fluid is produced by the choroid plexuses of the lateral and third ventricles. It circulates from the cerebral ventricles, throught the foramina of Magendie and Luschka of the fourth ventricle into the subarachnoid space. Absorption occurs by bulk flow, a pressure-dependant process, via the arachnoid villi into the venous sinuses.
6. Smooth muscle cells
(a) [image: image56.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image57.wmf]Microscopically have a striated appearance 

(b) [image: image58.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image59.wmf]Do not possess actin and myosin 

(c) [image: image60.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image61.wmf]Show spontaneous muscle contraction 

(d) [image: image62.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image63.wmf]Adjacent cells are electrically coupled 

(e) [image: image64.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image65.wmf]Are controlled by the autonomic nervous system 

Unlike skeletal and cardiac muscle, smooth muscle cells do not have striated appearnce. They do however still contain both actin and myosin. Smooth muscle cells have intrinsic contractile properties the activity of which is controlled by the autonomic nervous system. Smooth muscle and cardiac muscle cells are electrically coupled.
7. Regarding pain sensation
(a) [image: image66.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image67.wmf]It arises by stimulation of free nerve endings 

(b) [image: image68.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image69.wmf]Is transmitted to the central nervous system by myelinated A fibres 

(c) [image: image70.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image71.wmf]Central transmission occurs via the spinothalamic tracts 

(d) [image: image72.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image73.wmf]The thalamus is important in the perception of pain 

(e) [image: image74.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image75.wmf]Can be reduced by local anaesthetics that reduce potassium influx into nerve fibres 

The majority of pain sensation arises from the stimulation of free nerve endings. Pain sensation is transmitted to the CNS in small unmyelinated C fibres. It is then transmitted to the thalamus in the spinothalamic tracts. Local anaesthetics work by blocking sodium channels in nerve fibres.
8. Following a total gastrectomy
(a) [image: image76.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image77.wmf]Anaemia can occur due to iron deficiency 

(b) [image: image78.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image79.wmf]Anaemia can occur due to B12 deficiency 

(c) [image: image80.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image81.wmf]Protein digestion is significantly impaired 

(d) [image: image82.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image83.wmf]Diarrhoea is a frequent complaint 

(e) [image: image84.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image85.wmf]Fainting and collapse may occur after a meal
After total gastrectomy anaemia can occur due to both iron and B12 deficiency. Gastric acid is required for normal iron absorption. Intrinsic factor is required for B12 absorption. All patients should receive B12 injections every three months. Post gastrectomy diarrhoea is a common complaint. Dumping syndrome is the result of rapid transit of a hyperosmolar meal into the small intsetine. The osmotic load can produce hypovolaemia. Rapid glucose absorption and result in preciptoud insulin release and a reactive hypoglycaemia.
9. Haemorrhage in man
(a) [image: image86.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image87.wmf]Produces venoconstriction 

(b) [image: image88.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image89.wmf]Produces widespread arteriolar dilatation 

(c) [image: image90.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image91.wmf]Produces a fall in cardiac output 

(d) [image: image92.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image93.wmf]Causes splenic contraction 

(e) [image: image94.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image95.wmf]Increases aldosterone secretion 

Haemorrhage produces both venous and arteriolar contraction. Cardiac output is intially reduced. Hypovolaemia increase aldosterone secretion. Renal reabsorption of sodium is increased and volume homeostasis is eventually achieved. Unlike carnivores, the human spleen does not act as a significant resevoir of red blood cells and does not contract in response to blood loss.
10. The prothrombin time
(a) [image: image96.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image97.wmf]Assesses the intrinsic pathway of the blood coagulation system 

(b) [image: image98.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image99.wmf]Can be prolonged in jaundiced patients 

(c) [image: image100.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image101.wmf]Is increased by warfarin 

(d) [image: image102.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image103.wmf]Is increased by heparin 

(e) [image: image104.png]




 HTMLCONTROL Forms.HTML:Checkbox.1 [image: image105.wmf]Can be restored to normal by the administration of protamine 

The prothrombin time assess the extrinsic pathway of the blood coagulation cascade. In jaundiced patients the absorption of fat-soluble vitamins, including Vitamin K, is reduced. Vitamin K is necessary for the synthesis of clotting factors II, VII, IX and XI. Warfarin is a vitamin K antagonits. Heparin potentiates the activity of antithrombin III and has no effect on the external pathway or prothrombin time. Protamine neutralises the activity of heparin.
Questions 11-20

	11. Regarding crystalloid solutions
a. Normal saline contains 154 mmol sodium and 154 mmol of chloride

b. 3 litres of dextrose saline in a day will provide 90 mmol of sodium

c. 2 grams of potassium chloride is equal to 57 mmol of the salt

d. Hartmann's solution contains calcium and bicarbonate

e. The daily maintenance potassium requirement of a 40 Kg woman is about 40 mmol
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	12. Regarding colloid solutions
a. Human albumin has a molecular weight of 69 kDa

b. Albumin has a half life in the circulation of about 15 hours

c. Gelatins (e.g. Haemaccel®) are polysaccharides with a MW of about 35 kDa

d. Dextrans reduce platelet aggregation and can induce anaphylaxis

e. 6% Hydroxylethyl Starch (HES) is synthetic polysaccharide derived from amylopectin
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	13. Central parenteral nutrition
a. Is a hypo-osmolar solution

b. Typically contains 14-16g nitrogen as D-amino acids

c. Typically contains about 250g glucose

d. Is associated with metabolic disturbances in about 5% patients

e. Can induce derangement of liver function tests
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	14. Solitary thyroid nodules
a. Are more prevalent in women

b. In the adult population less than 10% are malignant

c. More than 50% of scintigraphically cold nodules are malignant

d. The risk of a hot module being malignant is negligible

e. Should be surgically removed in all patients
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	15. Regarding abdominal wall hernias
a. Almost 100,000 hernia operations are performed annually in the United Kingdom

b. 20% of inguinal hernias are indirect

c. In women inguinal hernias are as common as femoral hernias

d. The mortality assocaited with strangulation is over 10%

e. The mortality has reduced dramatically over the past 30 years
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	16. The femoral canal
a. Lies lateral to the femoral vein

b. Has the inguinal ligament as its anterior border

c. Has the lacunar ligament as its lateral border

d. Has the pectineal ligament as its posterior border

e. Contains the lymph node of Cloquet
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	17. Intermittent claudication
a. Affects less than 1% of men over the age of 50 years

b. At 5 years 10% of claudicants will have progressed to an amputation

c. At 5 years 20% of claudicants will have died from ischaemic heart disease

d. Is usually associated with an ankle / brachial pressure index (ABPI) > 0.7

e. Is associated with a fall in the ABPI on exercise with delayed recovery
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	18. The pathology of ulcerative colitis
a. Shows full thickness inflammation

b. The rectum is almost always involved

c. 10% patients have terminal ileal disease

d. Enterocutaneous or intestinal fistulae are common

e. The serosa is usually normal
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	19. Regarding surgery for ulcerative colitis
a. 30% patients with total colitis will require surgery within 5 years

b. Panproctocolectomy and pouch formation is appropriate as an emergency operation

c. Pouches can be fashioned as 'S' 'J' or 'W' loops

d. Over 90% patients with a pouch have perfect continence

e. With a pouch the mean stool frequency is about 6 times per day
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	20. Regarding benign breast disease
a. Cyclical mastalgia is the commonest reason for referral to the breast clinic

b. Fibroadenomas are derived from the breast lobule

c. Lactational breast abscesses are usually due to Staph aureus
d. Duct ectasia is more common in smokers

e. Atypical lobular hyperplasia is associated with an increased risk of breast cancer
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 Questions start with # 6: 

	QNO 6.
	Correct Answer: [image: image126.wmf]

C


	View Answer

	
	
	

	
	
	

	The physiological dead space is: 


	[image: image127.wmf]
	A: sometimes measured using the arterial PO2.

	[image: image128.wmf]
	B: generally smaller than the anatomic dead space.

	[image: image129.wmf]


	C: often increased in lung disease.

	[image: image130.wmf]
	D: determined primarily by the geometry of the branching airways.


	QNO 7.
	Correct Answer: [image: image131.wmf]
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	Hypoxic pulmonary vasoconstriction: 


	[image: image132.wmf]
	A: acts reflexly via the central nervous system.

	[image: image133.wmf]
	B: improves matching of ventilation and blood flow in some lung diseases.

	[image: image134.wmf]
	C: requires a PO2 of less than 40 Torr in mixed venous blood.

	[image: image135.wmf]
	D: is not important in the perinatal period.


	QNO 8.
	Correct Answer: [image: image136.wmf]
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	Pulmonary vascular resistance increases: 


	[image: image137.wmf]
	A: at high altitude.

	[image: image138.wmf]
	B: during zero gravity (e.g. space flight). 

	[image: image139.wmf]
	C: with anemia.

	[image: image140.wmf]
	D: on exercise.

	[image: image141.wmf]
	E: all of the above.


	QNO 9.
	Correct Answer: [image: image142.wmf]
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	In a subject with normal lungs, which of the following (acting alone) would have the greatest effect on O2 delivery (arterial o2 concentration x cardiac output)? 


	[image: image143.wmf]
	A: halving alveolar ventilation

	[image: image144.wmf]
	B: a 50% right to left shunt

	[image: image145.wmf]
	C: doubling inspired PO2 

	[image: image146.wmf]
	D: hemoglobin reduced to 50% of normal.


	QNO 10.
	Correct Answer: [image: image147.wmf]
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	A patient is breathing air at sea level and has a respiratory exchange ratio of 1.0. The arterial blood values are: 

          PO2         90 mm Hg 

          PCO2        20 mm Hg 

          pH            7.30 

These indicate that the: 


	[image: image148.wmf]
	A: alveolar-arterial PO2 difference exceeds 20 mm Hg.

	[image: image149.wmf]
	B: plasma bicarbonate concentration is low. 

	[image: image150.wmf]
	C: patient is hyperventilating.

	[image: image151.wmf]
	D: patient probably has partially compensated metabolic acidosis.

	[image: image152.wmf]
	E: all of the above. 


	QNO 11.
	Correct Answer: [image: image153.wmf]
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	In a patient with anemia and normal lungs: 


	[image: image154.wmf]
	A: arterial PO2 is reduced.

	[image: image155.wmf]
	B: arterial-venous O2 concentration difference is increased.

	[image: image156.wmf]
	C: arterial O2 saturation is reduced.

	[image: image157.wmf]
	D: PO2 of mixed venous blood is reduced.
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	E: all of the above.


	QNO 12.
	Correct Answer: [image: image159.wmf]
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	Features of mild carbon monoxide poisoning include: 


	[image: image160.wmf]
	A: decreased arterial PO2.

	[image: image161.wmf]
	B: decreased hemoglobin-oxygen affinity.

	[image: image162.wmf]
	C: increased alveolar ventilation. 

	[image: image163.wmf]
	D: decreased arterial O2 concentration.

	[image: image164.wmf]
	E: all of the above.


	QNO 13.
	Correct Answer: [image: image165.wmf]
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	The increase in ventilation which occurs immediately following ascent to high altitude: 


	[image: image166.wmf]
	A: is caused primarily by the reduced work of breathing because of the less dense air.

	[image: image167.wmf]
	B: is augmented by the fall in pH of the CSF. 

	[image: image168.wmf]
	C: is caused by the low PO2 in mixed venous blood. 

	[image: image169.wmf]
	D: increases still further over the course in the next 1-3 days. 

	[image: image170.wmf]
	E: all of the above.


	QNO 14.
	Correct Answer: [image: image171.wmf]
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	In a patient with stable chronic lung disease, elevated PaCO2 and decreased PaO2: 


	[image: image172.wmf]
	A: CSF pH is near the normal value (7.32).

	[image: image173.wmf]
	B: the ventilatory response to CO2 is reduced. 

	[image: image174.wmf]
	C: changes in PaO2 are more important in determining the level of ventilation than in normal people.

	[image: image175.wmf]
	D: arterial [H+] is slightly above normal.

	[image: image176.wmf]
	E: all of these
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