PHM330Y – Pathophysiology and Clinical Biochemistry
Sample Examination Questions (2007-2008 Academic Year)

Instructor: Dr. P. Ronaldson

CORRECT ANSWERS ARE IN BOLD TEXT

1. Regarding cell death, which one of the following statements is CORRECT?

a. Necrosis refers to the death of a cell within dead tissue.

b. During necrosis, cellular metabolism is disturbed, leading to excessive catabolism and arrested anabolism.

c. Necrotic damage may result from microbiological challenge, autoimmune disease, or ischemic disease.

d. Apoptosis may result from a frameshift mutation that leads to the production of a dysfunctional protein.

e. Apoptosis only occurs in damaged cells and tissues.

2. Regarding X-linked disorders, which one of the following statements is INCORRECT?

a. If the mother’s is a heterozygote, there is a 50% chance that her daughter will inherit the disease allele.

b. If the mother is a heterozygote, she will never display the clinical manifestations of the disease.

c. An X-linked disorder cannot be transmitted from father to son.

d. If the mother has the disease, all offspring will inherit the disease allele.

e. The disease phenotype cannot be transmitted by an unaffected male.

3. Regarding mutations, which one of the following statements is INCORRECT?

a. Frameshift mutations involve the deletion or insertion of an entire codon into the mRNA transcript of a gene.

b. Mature mRNA transcripts cannot be produced if a splice-site mutation exists.

c. Production of a functional protein may be impaired if additional triplet repeats are introduced into an mRNA transcript.

d. Missense mutations alter the polypeptide sequence of a protein.

e. Nonsense mutations are characterized by a single nucleotide change that leads to the generation of a premature stop codon.

4. If a device to measure volume has an error (SD/mean) of 5%, and if that is combined in a method that uses an electronic reader that itself has an additional error (SD/mean) of 5%, which of the following is closest to the combined error in a laboratory method whose net error is the result of both steps in the procedure?

a. 2.5%

b. 5%

c. 7%

d. 10%

e. 25%

5. A 16-year-old man with type 1 (insulin-dependent) diabetes mellitus was seen in the emergency room because he was feeling very ill.  He admitted that he had stopped taking insulin 10 days ago.  He takes no other medications.  He had not been vomiting but had been eating and drinking very little.  His urine was strongly positive for glucose and his serum beta-hydroxybutyrate level was very high.  Which of the following observations would you LEAST expect?

a. Anion gap is increased

b. Blood glucose is elevated

c. Blood pressure is low

d. Pulse is high

e. Serum bicarbonate is elevated

1. A patient is seen because he has become critically ill with a low blood pressure and reduced perfusion of tissues.  The medical team confirms that he has lactic acidosis.  Which one of the following observations (compared to normal) would NOT be expected as a result of the lactic acidosis?

a. Arterial pCO2 – increased

b. Arterial pH – reduced

c. Plasma anion gap – increased

d. Serum bicarbonate level – reduced

e. Serum lactate level – increased

2. IL-12 is important in facilitating the effector response to antagonize certain microorganisms by granuloma formation.  Which one of the following statements is INCORRECT?
a. Epithelioid cells in a granuloma are derived from epithelial cells stimulated by lymphocytes.

b. IL-12 is released by an antigen-presenting cell, such as a macrophage.

c. Tumour necrosis factor (TNF) promotes the extravasation of inflammatory cells to the site of antigenic challenge.

d. In a delayed hypersensitivity reaction, CD4+ T cells are triggered to release pro-inflammatory cytokines to promote cellular infiltration to the hypersensitivity site.

e. Macrophage activating factors are involved in stimulating macrophages to cause local cellular destructions.

3. Regarding the activation of CD4+ T-lymphocytes in facilitating antibody production, which one of the following statements is INCORRECT? 

a. Recognition of antigen presented by an antigen-processing cell to resting T cells constitutes the first signal for triggering.

b. The release of IL-2 by the antigen-presenting cell constitutes the second signal for triggering.

c. CD4+ T-lymphocytes are involved in providing help to B cells to make antibodies.

d. The proliferation and differentiation of B cells under T cell help result in the production of immunoglobulin production.

e. The presentation of antigen in the context of MHC II molecules is essential for CD4+ T-lymphocyte recognition.

4. If liver disease is suspected, but the cause is not apparent from the initial history and physical examination, then further investigations should be directed toward determining whether the condition is predominantly hepatocellular or cholestatic.  Which of the following pairs of blood tests is BEST able to discern between hepatocellular or cholestatic liver disease?

a. Conjugated and unconjugated bilirubin

b. Aspartate transaminase (AST) and alkaline phosphatase

c. Conjugated bilirubin and alkaline phosphatase

d. Alanine transaminase (ALT) and  alkaline phosphatase

e. Alanine transaminase and conjugated bilirubin

10. Serum total bilirubin is 80 micromol/L [normal < 20] with a conjugated fraction of 5 micromol/L [normal <6].  This is compatible with ALL BUT ONE of the following statements.  

a. Patent bile ducts

b. Increased urine bilirubin and urobilinogen

c. Premature neonate

d. Hemolytic anemia

e. Gilbert’s syndrome

A 40 year-old type 1 diabetic male has developed microalbuminuria. He also has hypertension with blood pressure (BP) at 160/100 mmHg. Current guidelines recommend that his hypertension should be immediately treated.
USE THE ABOVE INFORMATION TO ANSWER QUESTIONS 11 AND 12.
11. The target BP should be:

a. Less than or equal to 140/80 

b. Less than or equal to 125/75 

c. Less than or equal to 140/90 

d. Less than or equal to 125/90 

e. Less than or equal to 150/80 

12. A drug that is proven to be of benefit to both the BP and the diabetic renal disease is:

a. Hydrochlorothiazide

b. Metoprolol

c. Ramipril

d. Prasozin

e. Diltiazem

13. A 75 year-old female has just recovered from her left hip fracture. She has a past history of deep vein thrombosis. Which one of the following treatments is contraindicated?

a. Bisphosphonate, e.g., alendronate

b. Calcitonin

c. Calcium and vitamin D

d. Raloxifene

e. Parathyroid hormone

A 40 year-old male presented to his family physician with a painful and swollen joint in his right foot. Joint fluid was aspirated and determined to contain leukocytes and needle-shaped crystals that were negatively birefringent. No bacteria were seen. 
USE THIS CASE INFORMATION TO ANSWER QUESTIONS 14 AND 15.
14. Assuming no contraindications to any of the treatment, which one of the following is the MOST appropriate pharmacological treatment?
a. Acetaminophen

b. Acetaminophen with codeine

c. Naproxen

d. Allopurinol

e. Codeine

15. The patient improved with treatment; however, according to his medical history, he had several previous attacks that were similar in nature. What would be the MOST appropriate therapy to prevent recurrence?

a. Start allopurinol

b. Start allopurinol and naproxen but stop naproxen a month later

c. Start allopurinol and stop it a month later

d. Start allopurinol and acetaminophen but stop acetaminophen a month later

e. Keep the patient on naproxen indefinitely
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