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INSTRUCTIONS

1. Answer all questions on the Scantron card provided.

2. Print your name and student number on BOTH question sheet and the answer card.

3. The question sheet MUST be returned with the answer card or your test will NOT be marked.

4. Reference ranges for laboratory tests are provided in brackets where required.

5. Total marks 

IT IS YOUR RESPONSIBILITY TO ENSURE THAT THE ANSWER SHEET IS PROPERLY COMPLETED. YOUR TEST RESULT DEPENDS ON PROPER ATTENTION TO THESE INSTRUCTIONS.

The scanner that reads the sheets senses shaded areas by their nonreflection of light. A heavy mark must be made, completely filling the circular bubble, with an HB pencil. Marks made with a pen or a felt–tip marker will not be sensed. Erasures must be thorough or the scanner may still sense a mark. Do not use correction fluid on the sheets. Do not put any unnecessary marks or writing on the sheet.

1. 1 Print your name, student number, course name, section number, instructor name, and the date in the spaces provided at the top of Side 1 (red side) of the sheet. Then you must sign in the space marked signature.  IN THE SECTION FOR INSTRUCTOR’S NAME, ALSO PRINT THE TEST NUMBER.
2. Write your student number in the space provided and fill in the corresponding bubble numbers underneath.

3. Mark only one choice from the alternatives (1, 2, 3, 4, 5, or A, B, C, D, E) provided for each question. The question number is to the left of the bubbles. Make sure that the number of the question on the scan sheet is the same as the question number on the test paper.

4. Pay particular attention to the Marking Directions on the form.

5. Now begin answering the questions using the first set of bubbles, marked “1”.
1) Growth hormone (GH) deficiency can be diagnosed in which way?

a) A random GH measurement, showing reduced concentration.

b) Failure to demonstrate an increase in GH following hypoglycemia induced by insulin infusion.

c) Measurement of Growth Hormone Releasing Hormone, showing a reduced concentration.

d) Failure to demonstrate a decrease in glucose concentration following GH infusion

e) Measurement of GH in the morning and again in the evening. Failure to demonstrate a fall in GH form morning to evening confirms the diagnosis.

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 2 QUESTIONS

A 30-year-old woman presents to the Emergency Department in extreme distress. She complains of a 4-5 month history of increasing tiredness, lethargy and weight loss. Three days ago she came down with the ‘flu’. She has been vomiting 3 or 4 times per day for the last 3 days. 

Physical examination reveals an ill-looking woman. She has low blood pressure and symptoms of dehydration. The physician notices that this woman has increased pigmentation on the creases of her knuckles and elbows as well as on the inside of her cheeks.

Laboratory results are as follows

•Na 

128 mmol/L
(135-145)
•K

6.1 mmol/L
(3.5-5.5)

•Cl

92 mmol/L
(95-108)

•HCO3

18 mmol/L
(22-28)

•Random Glucose
2.5 mmol/L (fasting <6.1)

2) What is the most likely diagnosis in this case?

a) Diabetic ketoacidosis

b) Cushing’s syndrome 

c) Hypothyroidism

d) Adrenal failure (Addison’s disease)

e) Hyperparathyroidism

3) What lab test(s) would be helpful in confirming this diagnosis?

a) Measurement of Cortisol and ACTH.

b) Oral glucose tolerance test

c) Measurement of TSH

d) Measurement of calcium and albumin

e) Insulin challenge test, followed by measurement of Growth Hormone

4) With respect to HbA1c, which statement is most correct?

a) It is best done following an overnight fast.

b) It can be used to diagnose impaired fasting glucose or impaired glucose tolerance.

c) HbA1c is a good predictor of the risk of an episode of DKA

d) HbA1c is a useful laboratory test in the management of an episode of hyperosmolar non-ketotic coma

e) The life span of the RBC is 120 days; therefore HbA1c provides an estimate of the mean blood glucose over the previous 6-8 weeks.

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 3 QUESTIONS

A 45-year of woman presents to her family physician complaining of tiredness, weight gain in spite of attempts to control her weight, changes in her menstrual cycle. 

The physician notes that her skin and hair appears to be quite dry. She has a ‘puffy’ appearance and she is wearing a heavy sweater and coat in spite of the fact that it is a warm spring day. 

5) This presentation would be consistent with

a) Hyperthyroidism

b) Hypothyroidism

c) No thyroid disorder

6) What would be the appropriate first test to evaluate thyroid function?

a) Total T4

b) Free T3

c) Thyroid Binding Globulin

d) Thyroid Stimulating Hormone 

e) Anti-Thyroid peroxide antibodies

7) You decide to perform a number of laboratory tests to confirm your diagnosis. If you are right, what results would you expect.

a) Anti-thyroid peroxidase antibodies would be negative, but the T3 level would be high

b) The TSH level would be high, but the free T4 level would be low.

c) Thyroglobulin levels would be low, but thyroid binding globulin levls would be high

d) TSH levels would be low, but free T4 level would be high.

e) TSH would be high, and the freeT4 level would also be high.

8) Diabetic ketoacidosis (DKA) is an example of what type of acid:base disturbance?

a) Respiratory alkalosis

b) Metabolic alkalosis

c) Respiratory acidosis

d) Metabolic acidosis

e) There is no acid:base disturbance associated with DKA

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 1 QUESTION

9) A 35-year old man is being investigated for suspected Cushing’s syndrome. The 24-hour urine free cortisol is increased and a low dose dexamethasone test shows failure to suppress the cortisol level to less that 50% of the baseline. The following tests are performed.

Plasma ACTH 

102 ng/L (10-50)

Plasma Cortisol 

980 mmol/L (200-600) 

Plasma Cortisol after 2 days of high dose dexamethasone 
300 mmol/L

What is the most likely explanation of these findings?

a) A tumour of the adrenal cortex that is secreting excess cortisol

b) An ‘ectopic’ tumour that is operating outside the hypothalamus/pituitary/adrenal axis

c) These findings suggest that the individual does not have a disorder of cortisol metabolism and that his problem lies elsewhere.

d) A tumour in the pituitary gland that is over secreting ACTH

e) This individual is likely receiving exogenous cortisol supplementation.

10) Reducing the concentration of HbA1c in diabetic patients is associated with:

a) increased likelihood of the development of the complications of diabetes.

b) increased enzyme-mediated formation of glycated proteins.

c) increased development of cataract formation in the lens of the eye

d) increased risk of hypoglycemic episodes

11) With respect to parathyroid hormone, which is most correct? 

a) It causes the release of calcium and phosphate from the bone, thereby increasing plasma calcium concentration.

b) It is secreted as a pro-hormone. Some of the fragments of this pro-hormone have melanocyte stimulating activity.

c) It increases the production of active Vitamin D in the liver, which in turn causes increased calcium re-absorption by the renal tubules.

d) Excess parathyroid hormone is the cause of rickets in young children.

e) The 1,25-OH form of PTH is the biologically active form..

12) Which of the following laboratory tests is most useful in evaluating the long-term control of glucose levels in diabetes?

a) Fasting glucose

b) HbA1c

c) Random glucose

d) Ketones 

e) Oral Glucose tolerance test

13) With respect to hormones that act through intracellular receptors, which statement is most correct?

a) Vitamin D acts through receptors that activate the cAMP 2nd messenger system.

b) Thyroid hormone receptors are located in the plasma membrane. After binding, the receptor-hormone complex is translocated to the nucleus where it binds to DNA and initiates transcription

c) Insulin receptors are located in the nucleus, bound to DNA. Binding of the hormone causes activation of the transcription activation site

d) Steroid hormone receptors are located in the cytoplasm. After binding, the receptor-hormone complex is translocated to the nucleus where it binds to DNA and initiates transcription

e) Parathyroid hormones act by increasing the concentration of calcium binding elements on intracellular receptors. 

14) With respect to the measurement of hormone concentrations, which is the most correct?

a) Bioassays have good accuracy and precision and are often used in routine clinical laboratories.

b) Immunoassays measure hormone activity

c) In competitive binding assays the analyte (hormone) and the tracer (labelled hormone) compete for a fixed amount of antibody.

d) In spite of poor precision and accuracy, immunoassays are often used in routine clinical laboratories because they are easily adapted to automated instruments

e) Measurement of total hormone concentrations is superior to measurement of free hormone. 

15) With respect to Glucagon, which is the most correct statement?

a) It is a hormone, secreted by the liver, which acts to decrease glycogenolysis and gluconeogenisis in the pancreas.

b) It is secreted by the pancreas, in equimolar amounts with C-peptide 

c) It is a hormone derived from tyrosine that controls the rate of glucose conversion to triglyceride.

d) It is a peptide hormone, secreted by the pancreas, which acts to promote glycogenolysis and gluconeogensis by the liver

e) Its activity is counteracted by cortisol, growth hormone and epinephrine

16) With respect to hormones of the anterior pituitary, which is the most correct answer?

a) PTH controls the production of epinephrine and cortisol.

b) The only method for the control of secretion of hormones of the anterior pituitary is by releasing hormones from the hypothalamus.

c) GnRH stimulates the release of LH and FSH from the hypothalamus.

d) FSH, and LH have a similar structure – The ( chain is common to both molecules, whereas each has a unique ( chain.

e) TSH binds to thyroglobulin secreted by the anterior pituitary and is carried to the liver for clearance.

17) Catecholamines:

a) are steroid hormones that act as stress response hormones.

b) can act as both hormones and growth factors.

c) are hormones that are active in cats, but have little activity in humans.

d) can be quantified by measuring urinary VMA, but this assay can be interfered with by dietary consumption of bananas or vanilla.

e) are tyrosine-based hormones secreted by the adrenal cortex.

18) With respect to diabetes, which is the most correct answer?

a) In diabetes, insulin dependent cells are especially vulnerable to the chronic effects of increased blood glucose.

b) There is good evidence that strict glycemic control is associated with fewer long-term complications.

c) An oral glucose tolerance test is always required to confirm the diagnosis of diabetes.

d) Albumin normally crosses the glomerulus in small amounts. Thus, “microalbuminuria” (the presence of truncated albumin in the urine) is considered normal.

e) Hyperosmolar coma is associated with the presence of large amounts of ketones in the plasma

19) With respect to the synthesis of Thyroid hormones, choose the most correct answer.

a) Iodine is stored in the colloid material of the thyroid gland, coupled to Thyroglubulin.

b) After proteolysis of the thyroglobulin, T3 and T4 are secreted, whereas DIT and MIT are de-iodinated and the free iodine is released into the bloodstream

c) The thyroid gland takes up iodine by passive diffusion from the bloodstream.

d)  Thyroid Binding Globulin traps and stores iodine inside the thyroid cell

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 2 QUESTIONS

A 58-year-old woman presents to her Family Physician complaining of fatigue, weight gain, cold intolerance. Laboratory testing reveals the following: 


TSH
125 mU/L
(0.2-5.5)

20) What is this woman’s thyroid status?

a) Hyper thyroid

b) Normal thyroid status

c) Hypothyroid

21) What would be the logical next test to confirm your impression?

a) Measurement of Thyrotropin Releasing Hormone

b) Administration of radioactive iodine and imaging of the thyroid gland

c) Measurement of free T4

d) Measurement of Thyroid Binding Globulin

e) Measurement of free Iodine

22) Congenital Adrenal Hyperplasia ( the result of a defect in the synthesis of corticosteroids):

a) Is associated with increased cortisol concentrations and decreased ACTH

b)  Is associated with increased adrenal androgen production

c) Results in reduced CRH and ACTH

d) Results from an aldosterone secreting tumour of the adrenal gland.

e) Is associated with the early onset of puberty (precocious puberty) in females.

23) Congenital failure of the thyroid gland to develop (thyroid dysgenesis):

a) Can be successfully treated by lifelong supplementation with iodine

b) Results in acromegaly and increased insulin concentrations

c) Is screened for by measuring TSH concentration in all newborns

d) Results in hyperthyroidism that can successfully treated with radioactive iodine

e) Is caused by an iodine deficient diet in the mother while she is breastfeeding the infant.
24) Catecholamine secreting tumours:

a) Are common causes of increased blood pressure (hypertension)

b) Are associated with the symptoms of hypoglycemia and hypotension.

c) Are tumours outside the hypothalamus/pituitary/adrenal axis that secrete ACTH like peptides.

d) Can be managed by administration of synthetic glucagons.

e) Can be diagnosed by measuring the metabolites of catacholamines in the urine.

25) The insulin receptor is an example of a tyrosine kinase coupled receptor. Which of the following is most correct?

a) Insulin binds to the extracellular portion of the molecule. It is transported into the cell via receptor mediated endocytosis. This results in increased glucose transport into the cell.

b) Insulin binds to cytoplasmic receptors resulting in increased G-Protein phosphorylation and increased glucagon synthesis.

c) Insulin binds to the extracellular portion of the receptor. Tyrosine kinase is recruited and binds to the receptor-ligand complex. This activates downstream processes including increased glucose transport.

d) Insulin binds to the cytoplasmic portion of the transmembrane receptor, resulting in autophosphorylation of the cytoplasmic domain. This in turn activates a number of downstream processes including increased glucose up take by the cell.

e) Insulin binds to the extra cellular portion of the receptor resulting in autophosphorylation of the cytoplasmic domain. This in turn activates a number of downstream processes including increased glucose up take by the cell.

THE FOLLOWING 4 QUESTIONS RELATE TO THE DIAGRAM PRESENTED HERE. This is a diagram of a potential hormone control and feed back loop. Examine the diagram carefully and answer the questions that follow.
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26) Box B represents which Endocrine Gland?

a) The adrenal

b) The anterior pituitary

c) The parathyroid glands
d) The posterior pituitary

e) The pancreas

27) Oval A represents which hormone? 

a) Thyrotropin Releasing Hormone

b) Tri-iodothyronine

c) Thyroid Stimulating Hormone

d) Prolactin

e) Adrenocorticotrophic Hormone

28) Oval C represents which hormone?

a) Free Thyroxine

b) Parathyroid hormone
c) Cortisol

d) Thyroid Stimulating Hormone

e) Adrenocorticotrophic Hormone

29) Oval D represents which hormone?

a) Growth Hormonel

b) Prolactin

c) Tri-iodothyronine   ****
d) Thyrotropin Releasing Hormone

e) Adrenocorticotrophic Hormone

30) Which statement is most correct concerning Vitamin D?
a) It is synthesized in the adrenal cortex following stimulation by ACTH

b) Its main action is to increase calcium deposition in the bone and thereby decrease plasma calcium concentration

c) The active form is synthesized in the liver. Calcitonin increases the action of the 1-Hydroxlyase enzyme to produce the active form of Vitamin D

d) It acts to increase calcium absorption from the gut.

e) It acts to increase parathyroid hormone secretion in response to low plasma calcium. 

31) The most common cause of hypercalcemia in the non-hospitalized population is: 

a) Vitamin D overdose

b) Primary hyperparathyroidism

c) Metastasis of blood borne cancer cells to the bone.

d) End stage renal disease causing stimulation of the parathyroid glands

e) Autoimmune destruction of the parathyroid glands

32) With respect to Diabetic Ketoacidosis, which statement is most correct?

a) Measurement of insulin and C-peptide will help to pinpoint the cause of the disorder.

b) Increased glucose is converted to fatty acids and triglycerides. Ketones are a by-product of this metabolic pathway.

c) Increased glycogenolysis and gluconeogensis are the main sources of the increased glucose concentration.

d) In these situations insulin is rarely needed for therapy. Re-hydration is usually sufficient.

e) Increased glucose concentration in the plasma results in fluid retention due to osmotic forces.

33) The best way to monitor thyroid hormone therapy is:

a) Measure the TSH concentration.

b) Measure total T4 and total T3 concentration

c) Measure free T4 concentration.

d) Perform a TSH stimulation test.

e) Measure Thyrotropin Releasing Hormone concentration.

34) The major mechanism controlling the secretion of aldosterone is

a) By stimulus of the adrenal medulla by the sympathetic nervous system. 

b) By the activity of 11-OH dehydrogenase which converts cortisol to cortisone. This enzyme is inhibited by liquorice.

c) The renin-angiotensin system in response to reduced renal blood flow.

d) ACTH, by increasing the activity of 18-Hydroxylase.

e) By CRH which increases the activity of the side-chain cleavage enzyme to produce delta-5- pregnenalone.

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 2 QUESTIONS

A 42-year-old man is sent to the endocrinologist for evaluation of an endocrine problem. He complained of impotence. His skin had become quite oily over the past few years and he was suffering from acne. He mentioned to the physician that he had bought a new pair of shoes recently because his old ones were now too small. 

When compared to pictures taken of him as a young man, his features appeared quite coarse. His nose had broadened and his hands appeared quite thick. 

Laboratory tests were as follows.


Fasting Blood glucose 
8.1 mmol/L
(<6.1)


2 hr post-meal glucose
10.9 mmol/L
(<7.8)

35) This presentation is suggestive of which endocrine condition?

a) Somatostatin deficiency

b) Type 2 diabetes

c) Gigantism, an excess of growth hormone since early childhood.

d) Excess thyroid hormone

e) Acromegaly, and excess of growth hormone after puberty

36) The condition in question could be diagnosed by which of the following tests?

a) Measurement of Growth Hormone after glucose administration. The GH concentration will be high

b) Measurement of TSH after Thyrotropin Releasing Hormone administration. The TSH concentration will be high.

c) Measurement of Growth Hormone after insulin administration. The GH concentration will be low.

d) Oral glucose tolerance test.

e) Measurement of IGF-1. It will be low

THE FOLLOWING CASE PRESENTATION COVERS THE NEXT 2 QUESTIONS

A 21 year old Biochem 3H03 student presents to the Student Health Centre in the middle of the exam period complaining of weight loss, sleep disturbances, tachycardia, heat intolerance, palpitations and sweaty palms. Her physician felt this was likely due to anxiety and stress, but she was sure that she had disease that she had learned about in class. She convinced her physician to order some blood tests.


TSH

< 0.1 mU/L
(0.5 – 5.5)


Total T4
225 nmol/L
(60-125)

She is currently taking aspirin for a sore and swollen ankle and oral contraceptives.

37) Based on these laboratory results, what is the most likely diagnosis?

a) Her thyroid function is normal

b) She likely has Hypothyroidism

c) She likely has Hyperthroidism

38) What tests would you order to make a definitive diagnosis?

a) Free T4, anti-TSH receptor Antibodies 

b) No further testing is required; the diagnosis is firm.

c) Anti TPO Antibodies, and TRH stimulation test.

d) 131I administration to destroy the thyroid gland

e) Plasma Iodine

39) With respect to hormones of the Hypothalamus, which statement is most correct?

a) They are released into the blood stream and carried by the portal system to the anterior pituitary

b) They act by negative feedback to control the activity of the thyroid and adrenal glands

c) Because of their long half-life, they can be easily measured by immunoassay techniques.

d) They are continuously released into the general circulation.

e) They act as autocrine hormones to inhibit the release of other hypothalamic hormones.

40) Which of the following hormones is controlled predominantly by inhibitory control?

a) TRH

b) Cortisol

c) Aldosterone

d) Prolactin (dopamine inhibits)
e) Glucagon
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