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	  General/Clinical:
1. What is meant by the term ‘biologically essential chemical element’? List those elements known to be essential for humans
2. What are the three essential trace elements most commonly monitored by the clinical laboratory? What are their biochemical roles?
3.  In what clinical circumstances are these elements monitored?

4.  What are the three inherited conditions associated with two of the elements from question  2? What is the main pathological manifestation for each?
5. Why are the following elements monitored in the clinical laboratory?


a) Aluminium


b) Manganese

6.  Which ‘heavy’ or toxic metals are most commonly encountered by the clinical laboratory?
7.  List the situations leading to elemental / ‘heavy metal’ exposure or toxicity most likely to occur in the UK and which are investigated by the clinical laboratory.
8. Outline the role of the clinical laboratory in the investigation and treatment of lead poisoning.
Analytical:

1 – 3. List the three atomic spectroscopic phenomena that have been used or are in use in the clinical laboratory for elemental analysis. Give a brief description of each and name an instrumental technique that employs it.

4. What other analytical method can be used in the routine biochemistry laboratory for the analysis of copper and zinc in serum? What are its advantages/disadvantages compared with atomic spectroscopy?

5. Prevention of contamination of specimens is of prime importance in elemental analysis. Which clinically relevant elements are particularly prone to this and from what sources?

6. Why and how would you measure serum ‘free copper’?  Is it a valid tool?

7. You have phoned a blood lead result of 1.00 μmol/L to Professor Vale. He would like the result in μg/dL, the conventional mass unit. What is the concentration in this unit – show working.
8. The histology department has an old jar of haematoxylin which it wishes to discard, but does not know if this particular batch contains mercury, the salts of which were once added to the reagent as an activator. We have been asked to see if any mercury is present.

65 mg of haematoxylin powder was digested with 100 (L of concentrated HNO3 and then 10 mL of water added.  A ten-fold dilution (Dilution I) was made of this solution and assayed for mercury; the result was considerably higher than the calibration range. Consequently 100 (L of Dilution I was added to 20 mL of  assay blank solution  to give Dilution II, which was then analysed.

Dilution II was found to have a mercury concentration of  93 (g/L.  What is the percentage mercury content of the haematoxylin powder?

Show all calculations.
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