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1. Complete the reaction: NADH +H* +1/20, # NAD* + P
A} CO, B) FAD C) OH" D) HyO E) NADPH

2. Puring the operation of the E.T.S., the agent ‘cytochrome c' undergoes » and then , as
two
reducing equivalents move from NADH + H*, to OXygen. gy

A) reduction -- oxidation B) hydrolysis — reduction C) oxidation — phosphorylation
D) oxidation —~ hydrolysis E) reduction - phosphorylation
3. 1f one had a supply of reduced coenzyme Q {CoQH,), an intact inner mitochondrial membrane,

oxygen, and
some ADP and P;, one could predict the formation of approximately millimoies of ATP per

millimole
of CoQH, oxidized by the above process. @
A4 B) 1 C)3 D)2 E) Impassible to determine

4. If a functioning E.T.S. is subjected to treatment, first with oligomycin (which inhibits ADP transport),

and then with an uncoupler {DNP), the O, pressure in the system would be seen to be initially
(before treatment), would when oligomycin is added, and would when DNP is
added. &

A) decreasing — remain constant — decrease  B) decreasing — continue decreasing — remain

constant
C) remain constant — increase — decrease D) increasing — increase — remain constant
E) decrease — remain constant — remain constant

5. During the Cori Cycle, carbon atoms are moved from skeletal muscie sites to the liver in the form of

. and from the liver to skeletal muscle sites in the form of @
A) glucose ~ acetyl CoA B) pyruvate — citrate C) lactate — acetyl CoA
D) citrate — lactate E) lactate — glucose
6. The digestion of dietary triacyiglycerols is complicated by the fact the triacylglycerols are and
the digestive enzymes are @
A) water soluble — in the intestinal lumen B) fat soluble — in the stomach
C) in the intestinal lumen — in the stomach D) water insoluble — water soluble

E) water soluble - fat soluble

7. Exhaustive §-oxidation of one millimole of a C-18 saturated fatty acid will produce a collection of
products including - {NOTE: Answers are in millimoles of product) @

A) 8 acetyl CoA and 8 NADH B) 8 FADH, and 9 acetyl CoA C) 9 acetyl CoA and 18 CO,
D) 18 CO, and 8 NADH E) 9 NADH and 8 FADH,

8. A typical hexose will produce 36 millimoles of ATP per millimole of sugar, for a ratio of '6 ATP/carbon
atom’. Estimate this ratio for the conversion of one millimole of a C-20 saturated fatty acid to carbon
dioxide. (NOTE: Ratios are 'millimoles of ATP/carbon atom') &

A4 B)8:1 cy6: D) 10:1 E)13:1
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gl
A) intestinal mucosa - liver B) hepatic portal vein ~ fiver
C) skeletal muscle cells —- central nervous system D) liver — central nervous system
E) intestinal lumen - centrai nervous system
10. The starting material for the synthesis of ketone bodies is -ah

A)acetyl CoA  B) &-hydroxybutyrate  C) acetoacetate D) HMG CoA  E) oxaloacetate

11. Ketone body oxidation is regarded as and ultimately converts all of the ketone body carbon

atoms
into -
A) aerobic — NADH B) anaerobic — acetoacetyt CoA C) aerobic — acetyl CoA
D) anaerobic — pyruvate E) aerobic - CO,
12. Complete the reaction. CHzCOCH,COOH {acetoacetic acid) + # CHZCHOHCH,CO0™
(acetoacetate) + ____ + Hy0. @b

A) acetyl CoA — HMGCoA  B) CO, —HpCO3  C)HCO3 ~CO, D) CO, — HCOg™
E) H,CO3 — CO,

13. How many carbon atoms will appear in the amino acid which results from the transamination reaction
between oxaloacetate (a four carbon $S-keto acid) and glutamate (a five carbon £5-amino acid)? @

A}5 B)4 cyo Dy 1 E) Impossible to determine

14, As a 'ketogenic amino acid' is being catabolized, ali of the carbon atoms will be converted to
sooner or later. In addition the carbon atoms from this amino acid will enter the TCA cycle in the form
of N
— D
A) glutamate ~ pyruvate B) CO, — citrate C) acetyl CoA — succinate D) CO, — acetyl CoA
E} pyruvate — acetyl CoA

15, Abbreviated catabolic pathways for various amino acids are given below (in the answer set), starting
with the amino acid and ending with the point at which the amino acid enters the TCA Cycle. identify
the pathway(s) that would correspond to glycogenic amino acid(s). @

A) iysine # acetoacetyl CoA B) methionine # succinyl CoA  C) leucine # acetyl CoA
D) glutamate # Z5-ketoglutarate E) Both 'B' and D' are correct

16. The condition called PKU occurs when there is a fack of availability of the enzyme required to
catalyze

the reaction step in which is converted to , during normal metabolism. g
A) phenylalanine — tyrosine B) tyrosine -- dopamine C) phenylalanine — phenylpyruvate
D) tyrosine — phenyipyruvate E) phenylalanine - glutamate
17. The urea cycle takes place primarily in the . with the resultant urea being transported, via the
blood plasma, to the @
A) fiver — intestinal lumen B) liver — kidney C) liver — central nervous system
D) kidney — intestinal mucosa €) kidney — intestinal lumen

18. Complete the following reaction: pyruvate + CO, + ATP # +ADP + Pp on)
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18. The biosynthesis of 12 millimoles of glucose, starting with pyruvate, will ‘cost’ miflimoles of
ATP and will consume millimoles of pyruvate. (NOTE; Consider GTP to be the energetic
equivalent
of ATP) 4,
A)T2-T72 B)2-2 C)6-2 D)24~12 E)72-24

20. If an amino acid is catabolized to succinyl CoA, the carbon atoms could be used as glucose
precursors if

the succinyl CoA is first converted to @

A) pyruvate B) CO, C) lactate D) acetyl CoA E) malate
21. Gluconeogenesis is usually initiated about hours after a feeding event (meal). @

A)12-24 B)12-16 C)4-6 Dy24 E) 20-24
22. During periods of low blood sugar, the hormone induces the hydrolysis of
giycogen. @

A) insulin — cardiac muscle B) glucagon -- liver C) insulin — liver

D) glucagon — skeletal muscle E) insulin — skeletal muscle

23. The intraceliular agent found in hepatocytes, which influences both the hydrolysis of glycolysis, by
encouraging the process, and the synthesis of glycogen, by discouraging the process, is -

A) G6-P B) cAMP stimulated protein kinase C)G-1-P D) cAMP E) insulin

24. The reaction catalyzed by phosphodiesterase is: b

A) cAMP & AMP B) glycogen # G-1-P C) ATP # cAMP D) G-1-P # glycogen
E) glycogen phosphorylase 'a' # glycogen phsophorylase 'b*

25. For the substrate cycle depicting the interconversion of 'A’ to ‘B’ and having an initial flux of 28 (72
A % B; 100 B # A), estimate the new fiux if the A # B process is decreased by 25% and the B # A
process is increased by 25%. @

A) 35 B) 125 c)2t D) 54 E)y71

M ATOCHI NG

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. Transamination reactions A) Pyruvate
always produce this fype
of substance. B) Ammonia
27. Fatty acid catabolism C)eyte
involves this pathway, to
convert the carbon atoms D} &)-oxidation
into CO,.
E) Electron transport system

28. Iron, when found as a
component of this AB) CoQ
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reduced and then oxidized.

29. Ketone bodies are formed
from this starting
material.

30. This hormone is classified

AC) NADH
AD) TCA Cycle
AE) Epinephrine

BC) Acetyl CoA

as a catecholamine.
BD) g3-keto acid

BE) Reducing agent

CD) Glucagon
CE} tnsulin
TRUES---FALSE
(A) (8)

31. The glycerol phosphate shuftle is used when glucose is being catabolized aerobically.

32, Ketone bodies are sources of fuel for extrahepatic celis.

33. The pathway called gluconeogenesis uses the products of &-oxidation as starting materials during
thel:m:rsyn'mesis of carbohydrates.

34. The Cori Cycle is used in lieu of the TCA Cycle to convert glucose into carbon dioxide.

35. Fatty acids are oxidized anaerobically in mature red blood cells.

5
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1. Which of the items listed below is not a viable carbohydrate precursor for the human
organism.
A) succinyl CoA B) acetoacetyl CoA C) pyruvate D) lactate E) malate

2. Gluconeogenesis in skeletal muscle terminates with the formation of s
whereas gluconeogenesis in the liver continues to form -

A)DHAP—F-6-P B)F-6-P—G-6P  C) DHAP - glyceraldehyde-3-P

D) G-6-P — glucose  E) PEP — DHAP

3. ifthe Cori Cycle worked in such a way that 1/5 of the lactate processed by the liver
‘was burned to make ATP and 4/5 was converted to glucose, approximately how many

ATP’s (net) per glucose would be generated in skeletal muscle using this process?
A)12 B)10 C)36 D)2 E)Impossible to determine

4. Glucagonis a hormone and is supplied by the pancreas in response to

A) steroid — decreasing blood sugar B) catecholamine — increasing blood sugar
C) catecholamine — fight or stight stimulus D) poltpeptide — flight or fight stimulus
E) polypeptide — decreasing blood sugar

5. Epinephrine directly stimulates the formation of ‘within the cytoplasm of a
target cell.
A) ATP B) glycogen phosphorylase ‘2’ C) G-6-P D) cAMP E) glycogen

6. The ‘mediated cascade’ mechanism, which is designed to hydrolyze glycogen in the
liver under the influence of the hormone glucagon, is shunt down by a series of
processes including the activation of the enzyme glycogen phosphorylase
phosphatase by the metabolite .

A)cAMP  B)G-6P  C)ATP D) epinephrine

E) cAMP stimulated protein kinase

7. If a particular skeletal muscle cell is hydrolyzing glycogen under the influence of the
hormone epinephrine, measurements show the following: [cAMP stimulated protein
kinase] = 1 =M and [glycogen phosphorylase “a’] = 235 =M. Suggest an appropriate
value for [glycogen phosphorylase kinase].

A)235HM B)4 EM O25EM D)1EBEM E) 125 EM

8. Chronic diffrculties with the mechanism by which insulin mediates the transport of
glucose from the blood plasma to the interior of skeletal muscle and adipose cells
often produces which TWO symptoms?

KEY TWO ANSWRS FOR THIS QUESTION
A) hyperglycemia  B)alkalosis  C) ketolysis D) hypoglycemia E) acidosis

9. The biosynthetic pathway for fatty acids is and uses the three carbon
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A) reductive — malonyl CoA B) reductive — pyruvate C) oxidative — lactate
D) oxidative — pyruvate E) reductive - carbon dioxide

10. In order to produce the fatty acid, 20: 2, #9, #11, starting with the fatty acid 16:0, the
appropriate sequence of ‘elongation (E)’ and ‘denaturation (D)’ processes should be

A)EDED B)EEDD C)D-DEE D)DEDE E)EDD-E

11. The entero-hepatic cycle shows that most of the components of bile are
returned to the liver by way of the after the process of fat digestion is
completed.

A) water-insoluble — portal vein B) water-soluble — gall bladder
C) water-insoluble — gall bladder D) water-soluble - lymphatic system
E) water-soluble — portal vein

12. Much of the cholesterol synthesized in the liver is used as a precursor for
A) chylomicrons B) steroid hormones  C) bile salts
D) HMG CoA E) triacylgiycerols

13. The ‘core’ of a typical lipoprotein would contain .
A) phosphatides B) cholesterol C) sphingolipids
D) triacylglycerols  E) apolipoproteins

14, *Chylomicron’ is a term used to describe the lipoprotein which is used to transport
triacylglycerols from the to the .

A) small intestine— LDL’s  B) Liver - LDL’s C) small intestine — Liver

D) Liver — adipocytes E) small intestine - adipocytes

15. Intracellular cholesterol inhibits the synthesis of , which in turn minimizes
the ability of the cell to take up more cholesterol from the blood plasma.

A) apolipoprotein C-1I receptors B) apoliprotein B-100 receptors C)LCAT-II

D) apoliprotein C-11  E) cholesterol esters

16. The process of ‘fat mobilization’ is initiated in response to .

A) the action of phosphodiesterase  B) increasing blood sugar levels

C) decreasing blood sugar levels

D) increased concentration of fatty acids in the plasma E) the hormone insulin

17. A consideration of the fuels used by the central nervous system shows that, during
periods of starvation, the brain tends to use more .and fewer __ ,asa
mechanism for sparing endogenous protein.

A) carbohydrates — amino acids B) ketone bodies — fatty acids

C) amino acids — fatty acids D) fatty acids — ketone bodies

E) ketone bodies -- carbohydrates

18. During periods of hepatic gluconeogenesis, the liver is also making significant
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A) cholesterol B)VLDL’s C)urea D)alanine  E) fatty acids

19. As a human organism matures, the recommended amount of various essential amino
acids __ while the number of milligrams of the amino acid per killogram of body
weight .

A) increases — increases B) decreases — increases C) increases — decreases

D) decreases — decreases E) decreases — remains constant

20. One of the functions of the essential amino acid methionine is to serve as a source of
during the synthesis of .

A) methyl groups — pyruvate . B)sulfur — coenzyme A

C) nitrogen — ammonium ion D) sulfur — carnitine E) methyl groups — creatine

21. Certain persons have a genetic predisposition to gout as a result of a defect in the
enzyme phosphoribosylpyrophosphate synthase whereby the enzyme fails to respond
1o normal allosteric inhibition and the organism produces excessive amounts of .

A)adenine  B) lactate C) allopurinol D) urea E) cytosine

22. All cells have the ability to synthesize purines in order to provide the major
components for the macromolecules called .
A) polypeptides B) polysaccharides  C) polynucleotides D) lipids E) collagen

23. The reaction: acetyl CoA + choline — acetyicholine; takes place

A) at the post-synaptic plasma membrane  B) in the post synaptic neuron
C) in the synaptic cleft D) in the pre-synaptic neuron

E) at the pre-synaptic membrane

24. The mineral iron is normally stored as ferritin in the .
A) intestinal mucosal cells  B) bone marrow C)kidneys D) intestinal lumen
E) blood plasma

25. When an organism is clearing large amounts of ethyl alcohol, there is a tendency

toward because of a shortage of the metabolite
A) hypoglycemia — pyruvate B) hyperglycemia —~ malate  C) hypoglycemia - NAD*
D) hyperglycemia — lactate  E) hypoglycemia -- acetaldehyde

MATCHING

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. Metabolite which can be A) F-1, 6-bisphosphatase
shown to encourage
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28.

29.

30.

glycolysis and discourage
gluconeogenesis at the
same time.

Methylation of
homocysteine produces this
essential amino acid.

Fat soluble dietary
components, other than
triacylglycerols, are carried
to the liver by this type of
macromolecule. '

Fat mobilization leads to
hepatic production of this
fuel as an aiternative to
glucose.

Glucagon encourages the
formation of this
metabolite in a variety of
cells.

B) cAMP
C) Lipoprotein lipase
D) PFK-1

E) Adenyl cyclase

AB) Alanine
AC)F2,6-P

AD) Sterole

AE) Methionine

BC) Tyrosine

BD) Hepatic portal vein
BE) Creatine

CD) Hepatic portal vein
CE) Ketone bodies

DE) Chylomicron

31.

32.

33.

34,

&)

More than 95% of the ethyl alcohol ingested by a person is oxidized by the liver.

During fatty acid synthesis, three carbon atoms must be expended in order to elongate

the fatty acid by two carbons.

Bile salts enhance the action of the enzyme HMG CoA reductase.

The conversion of two millimoles of pyruvate into one millimole of glucose uses
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ghucose into two millimoles of pyruvate.

35. Insutin lowers blood sugar by encouraging glucose to enter the liver so that glycogen
can be synthesized.

Answers

* these answers have not been verified and may not be correct.

i.B 2D 3B 4E 5D 6C 7.C B8.AE9%9%A 10.E ILE 12.C
13.D 14.E 15.B 16.C 17.E 18.D 19.C 20.E 21.D 22.C 23.D

24.A 25.C 26.AC 27. AE 28.DE 29.CE 30.B 31.A
32.A 33.A 347 35.B




