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UNIVERSITY EXAMINATIONS    
RESIT/SPECIAL EXAMINATION 
EXAMINATION FOR THE AWARD OF DEGREE OF BACHELOR OF SCIENCE 
CHEM 314: BIOINORGANIC CHEMISTRY 
STREAMS: 									TIME: 2 HOURS						
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INSTRUCTIONS: Answer Any Two Questions 
QUESTION ONE [35 Marks]
(a) Explain what is bioinorganic chemistry, its areas of interest and the main   
    questions that it’s study attempts to answer 				[3marks]
    (b). Essential elements are universally required for growth and survival of an   
      organism:
  (i)   Explain briefly what is an essential element				 [2marks]
  (ii) What biochemical criteria must an element demonstrate to be regarded   
       Essential									 [ 3marks]
(iii) By giving two examples in each case define bulk, trace and ultra-trace    
     essential elements.								 [3marks]
  (iv) With an aid of a sketch discuss a typical dose-response curve exhibited by  
       intake of different concentration levels of an essential element [3marks]
c). (i)   What is a ligand?  Distinguish between a monodentate and polydentate 
          ligand 									[3marks]
     (ii)List down the factors that affect the hardness and softness of Acids and   
            Bases									 [2 marks]

(d)(i). What are the factors that influence the strength of binding of a metal in a
Complex ?.										[4marks]
      (i). Discuss what ionophores are and how they function. 			[ 4marks]
      (iii). Distinguish between channel former and carrier ionophores		[2marks]
 (e) (i). Distinguish between bioavailability and homeostasis 		[2marks]
(ii). Illustrating with examples where necessary demonstrate how toxicity can 
arise in an organism. 								[4marks]
QUESTION TWO [20 Marks]
a) (i). Explain what you understand by the term models compounds? 												[3marks]
(ii). What are picket fence porphyrins?				[2marks]
(iii). What features of picket fence porphyrins make them good models for O2 binding to myoglobin or hemoglobin.				[4marks]
b) (i). What are siderophores?						  [2marks]
(ii) Discuss the sources and functions of siderophores?		[4marks]

 (c).(i). Describe briefly how microbes get and release enough iron despite the fact 
that they are too tiny.								 [4marks]
(ii). Explain how a developing embryo in eggs of certain birds aeprotected againstattacks  by microbes						[3 Marks]
     (d). Iron and copper are found in metalloproteinshemerythrin and hemocyanin which 
         are responsible for oxygen transport and storage in marine invertebrates such as 
sipunculid worms and in mollusks and anthropoids.
(i).Identify the metalloproteins associated with the above functions.												[3marks]
(ii). Describe the structure of the above two metalloproteins.[3marks]
(iii). Sketch the structures of the active site of the above two metalloproteins for the oxygenated and deoxygenated forms [ 4marks]
(iv). State the colours of the oxygenated and deoxygenated forms of the two metalloproteins and give the oxidation states of the metal centres in the metalloproteins.							[3marks]
QUESTION THREE [35Marks]
(a).  (i). Distinguish between active transport and passive transport of ions across a cell  
         membrane. 									[3marks]
(ii). What are respiratory pigments? Give four examples of respiratory  
Pigments										[4marks]
      (iii). What are haeme proteins? Give examples.				 [3marks]

(b). (i). Distinguish between diagnostic and therapeutic drugs.	[3marks]
 (ii). List the requirements that must be exhibited by any radionuclide imaging 
          Agent									 [4marks]
(c). Among the radioactive imaging agents, metastable technetium 99mTc is   widely used modern imaging agent which must be prepared at the point of use in a hospital or a local nuclear pharmacy.
i) Give reasons why is 99mTc perhaps the most desirable imaging agent?								 [3marks]
ii) Why should 99mTc be prepared at the point of use? 	[2marks]
iii) List body organs that are imaged by 99mTc and explain how it reaches the cells of the target tissues.			[3marks]
(d). Cisplatin is a very effective drug in the treatment of various types of cancers
i) Draw the structure of cisplatin.				[3marks ]
ii) [bookmark: _GoBack]Explain how cisplatin functions as an anticancer drug [4marks]
iii) List the known type of cancers that cisplatin is effective as an anticancer drug.							[3marks]
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