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 1. The reaction:  ATP + H2O    ADP + Pi; can be interpreted as a statement which describes the 

    movement of a phosphate group from an environment in which it is bound to ADP, to an environment in 

    which it is ______.. 

      A) ionized to PO43-       B) bound to water       C) bound to ATP       D) esterified to ADP 

                                       E) Both 'A' and 'D' are correct 

 2. Which of the following sets of anatomical sites supports the digestion of starch?. 

      A) mouth -- intestinal lumen     B) intestinal lumen -- hepatic portal vein     C) stomach -- liver 

                 D) stomach -- intestinal lumen            E) mouth -- hepatic portal vein 

 3. The 'first stage' of glycolysis typically ends with the formation of the metabolite ______.. 

      A) lactate       B) phosphoenolpyruvate       C) glucose       D) ATP       E) glyceraldehyde-3-P 

 4.  The conversion of 7 millimoles of glucose into lactate, under anaerobic conditions, will generate 

    ______ millimoles of lactate and ______ millimoles of ATP.. 

      A) 7 -- 28            B) 7 -- 7            C) 7 -- 14            D) 14 --14            E) 14 -- 7 

 5. Under anaerobic conditions, the glycolytic pathway is obligated to produce lactate in order to insure a 

    supply of ______, which is needed for the continuation of the pathway and its production of ATP.. 

      A) NAD+                B) PEP                C) AMP                D) ADP                E) NADH 

 6. During periods of ATP demand in an intracellular context, the [ATP] is ______ and the shape of the 

    kinetic response curve for phosphofructokinase tends to be ______.  As the [ATP] increases, the kinetic 

    response curve assumes a ______ shape.. 

      A) high -- hyperbolic -- sigmoidal                 B) low -- hyperbolic -- sigmoidal 

      C) low -- sigmoidal -- linear D) high -- sigmoidal -- hyperbolic E) low -- linear -- hyperbolic 

 7. Complete the following reaction:  PEP (phosphoenolpyruvate)  +  ______    pyruvate  +  ______.. 

      A) ATP -- Pi        B) ATP -- ADP        C) ATP -- H2O        D) H2O -- ATP        E) ADP -- ATP 

 8. Which of the following cellular environments is least likely to employ the phosphogluconate pathway?. 

      A) red blood cells  B) contracting skeletal muscle  C) hepatocytes  D) resting skeletal muscle 

                                                E) adipocytes 

 9. As one considers the glycolytic pathway, and the reaction:  C6H12O6 + 6 O2    6 CO2 + 6 H2O 

    (G = -2880 kJ); one realizes that ______.. 

      A) lactate can be further oxidized           B) CO2 is missing from the glycolytic pathway 

      C) glycolysis should stop at pyruvate           D) glycolysis should produce than two ATP's 

                                      E) glycolysis is very inefficient 

10. The TCA Cycle can be interpreted as an oxidation-reduction process whereby ______ is oxidized and ______ 

    is(are) reduced.. 

      A) lactate -- carbon  B) carbon -- pyruvate  C) carbon -- redox coenzymes  D) oxygen -- pyruvate 

                                             E) oxygen -- carbon 

11. When a millimole of glucose is catabolized via the glycolytic pathway and the TCA Cycle, how many of the 

    six glucose carbon atoms are converted into carbon dioxide via the TCA Cycle?. 

      A) 4                    B) 1                    C) 3                    D) 2                    E) 6 

12. What is the ratio of 'millimoles of ATP produced' to 'millimoles of CO2 formed' for the TCA Cycle?  

    (NOTE:  Answers are to be read -  'millimoles ATP' : 'millimoles CO2'). 

      A) 3:2                 B) 36:1                 C) 6:1                 D) 5:1                 E) 2:1 

13. The glycerol phosphate shuttle involves the use of the oxidizing agent ______ to convert NADH 

    (cytoplasmic) into NAD+ under aerobic conditions.  Under anaerobic conditions, the oxidizing agent 

    ______ is used to achieve the same conversion.  (NOTE:  'DHAP' = dihydroxyacetone-P). 

      A) DHAP -- pyruvate   B) glycerol-P -- lactate   C) DHAP -- lactate   D) glycerol-P -- pyruvate 

                                            E) glycerol-P -- DHAP 

14. The 'Pasteur Effect' observes that when a cellular environment switches from anaerobic to aerobic 

    metabolism of glucose, lactate, which had been produced during the anaerobic operations, diminishes.  

    This is because lactate is being converted into ______ when oxygen is present.. 

      A) glycerol-P             B) citrate             C) pyruvate             D) DHAP             E) CO2 

15. The B-complex vitamin thiamine manifests itself in the form of ______ in the pyruvate dehydrogenase 

    enzyme system.. 

      A) ATP                 B) DHAP                 C) TPP                 D) TTP                 E) GTP 

16. The type of skeletal muscle fiber called 'white fibers' is characterized by performing contractions 

    which are very short-term and intense.  Such fibers would be expected to metabolize glucose ______ and 

    would also be expected to store ______ glycogen (per cell) than red fibers.. 

      A) aerobically -- less               B) anaerobically -- more               C) aerobically -- more 

                D) anaerobically -- less           E) aerobically -- the same amount of (as) 

17. A cell ______ as a result of storing glycogen as a polymer (polysaccharide) rather than as a monomer 

    (simple sugar).. 

      A) conserves Pi                  B) conserves energy                  C) becomes more contractile 

           D) becomes hypotonic (w/resp to plasma)      E) becomes hypertonic (w/resp to plasma) 

18. Which aspect of glucose metabolism occurs in the neurons of the central nervous system?. 

      A) G-6-P    glucose    B) gluconeogenesis    C) glucouronide formation    D) glycogen storage 

                                                E) TCA cycle 

19. The hepatic catabolism of fructose converts this ketohexose into the glycolytic component ______.. 

      A) G-6-P      B) F-6-P      C) DHAP      D) glyceraldehyde-3-P      E) Both 'C' and 'D' are correct 

20. A shortage of the enzyme 'aldolase', in fructose catabolism,  leads to a condition called ______ and 

    produces symptomatic liver damage due to the accumulation of large amounts of F-1-P, producing a 

    shortage of ______, within the hepatocytes.. 

      A) essential fructosuria -- ADP                  B) essential fructosuria -- glucose 

      C) fructose intolerance -- fructose                  D) fructose intolerance -- Pi 

                                  E) essential fructosuria -- fructokinase 

21. The assimilation of glucose by a skeletal muscle cell is inhibited by ______.. 

      A) increasing [ADP]    B) falling [ATP]    C) the enzyme glucokinase    D) the enzyme hexokinase 

                                            E) increasing [G-6-P] 

22. The net production of glucose from the reaction:  G-6-P + H2O  glucose + Pi slows drastically in 

    the liver as the [G-6-P] approaches a value of about ______ mM.  (NOTE: Km for glucokinase = 10 mM; Km 

    for G-6-phosphatase = 3 mM; Km for hexokinase = 0.1 mM; [glucose]plasma = 5 mM). 

      A) 3 mM               B) 5 mM               C) 0.1 mM               D) 1 mM               E) 10 mM 

23. The TCA Cycle enzyme isocitrate dehydrogenase is inhibited by ______ and such an inhibition causes an 

    increase of the mitochondrial concentration of ______.. 

      A) NAD+ -- isocitrate     B) NADH -- citrate     C) ADP -- citrate     D) NADH -- isocitrate 

                                            E) ADP -- isocitrate 

24. Inhibition of pyruvate dehydrogenase occurs as a result of the ______.  (NOTE:  'PDH' stands for 

    pyruvate dehydrogenase). 

      A) activation of PDH phosphatase    B) inhibition of PDH phosphatase    C) inhibition of PDH kinase 

                 D) activation of PDH phosphorylase            E) activation of PDH kinase 

25. Complete the following reaction:  Creatine-P    ______.. 

      A) Creatinine + Pi       B) Creatinine + ATP       C) Creatine + H2O       D) Creatine + Pi 

                                              E) Creatine + ADP 

          -------------------------------------------------------------------------------------

                                  M    A    T    C    H    I    N    G

         THE ITEMS 26-30 REFER TO THE LIST AT THE RIGHT.  THERE IS ONLY ONE CORRECT 

         ANSWER FOR EACH ITEM 26-30, BUT A GIVEN RESPONSE FROM THE LIST AT THE 

         RIGHT MAY BE USED MORE THAN ONCE. 

26. This compound has a                                       A) F-1,6-P 

    standard free energy (G) 

    of hydrolysis which is                                    B) G-6-P 

    larger than -31 kJ/mol 

                                                              C) Pyruvate 

27. This reagent is always 

    formed as an end product                                  D) Ribulose-5-P 

    of the metbolism of 

    glucose in mature red                                     E) Creatine-P 

    blood cells. 

                                                             AB) Lactate 

28. The reaction which forms 

    this substance is                                        AC) NADH 

    catalyzed by the enzyme 

    phosphofructokinase.                                     AD) Glucose 

29. Reagent which is a                                       AE) F-6-P 

    component of the second 

    stage of glycolysis under                                BC) F-1-P 

    aerobic conditions. 

                                                             BD) Dihydroxyacetone-P 

30. When one millimole of this 

    substance is oxidized in                                 BE) Acetyl CoA 

    the mitochondrion, up to 

    three millimoles of ATP                                  CD) Succinate 

    can result. 

                                                             CE) CO2 

                                                             DE) Citrate

          -------------------------------------------------------------------------------------

                        T    R    U    E    -    -    -    F    A    L    S    E

                              (A)                                   (B)

31. The total amount of glycogen stored in the liver is greater than the amount stored in skeletal muscles. 

32. The active form of pantothenic acid is typically seen in many redox reactions. 

33. In order for the reaction:  X-P + ADP    ATP + X; to have a negative G, the free energy of 

    hydrolysis of X-P should be larger than -31 kJ/mol. 

34. The presence of oxygen inhibits the operation of the glycerol phosphate shuttle. 

35. The reactions of carbohydrate metabolism show that B-complex vitamins are used, but not used up, as 

    glucose is oxidized to CO2. 
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