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., The ability of supenctxvc an%lOgs of gona P
releasing hormone (GaRH) to inhibit the secretion
of gonadotropins is caused by

(A) a decreased biologic half—lifc for the gona-
dotropins '

(B) degreased synthesis of sex hormone-
bmdmg globulin

(C) down-regulation of GnRH reccptors

(D) increased” conversion'-of testosterone to

estradiol in the hypothalamus
(E) negative feedback by luteinizing hormone

l. Removal of the parathyroid glands will result in

Blood Concentrations

Calcium Phosphorus
(A) t t
(B) t }
(€) | t
(D) } |
(E) { normal

2. Secretion of catécholamines by cells of the adrenal
medulla is dependent upon

(A) exocytosis of calmodulin

(Byhyperpolarization of the cell membrane

(C) inactivation of ‘the Telease of somatostatin

(D) the increased concentration of Ca?* in the
cytoplasm

(E) the release of norepinephrine from pregan-
glionic sympnthet:c neurons

3. Secretion of parathyroid hormone is increased by

(A) an incréase in extracellular concentration
of magnesium :
(B) an increase in extracellular concentration
- of phosphate
(C) bigh intake of dietary calcium
(D) hypocalciuria
(E) treatment with thiazide diuretics
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34. The storage form of t.hyroxd homom is et

(A) diiodothyronine
(B) diiodotyrosine : ~
(D) thyroxine (T,) Cn
(E) triiodothyronine (T;) -~ - «
3
35. A drug that prevents the binding of cortxsol to its
receptors would cause

(A) a negative nitrogcn balance
(B) decreased concentrations of ACTH in the
.blood

(C) decreased concentrations of oortxsol incell -

nuclei

(D) decreased conccntratxons of cortisol i in the
blood . R

(E) increased: concentrations of insulin in thc
blood

36. Which of the following causes of brain: hypoxia
would most strongly stimulate the aortic and
carotid chemoreceptors?

(A) Carbon monoxide poisoning

(B) Severe anemia

(C) Formation of methemoglobin

(D) A marked decrease in the pulmonary dif-
fusing capacity

(E) Acute respiratory alkalosis

37. Shortly after insulin is dxscontmucd m a pancnt
with diabetes mellitus, the

(A) blood glucose conccnu'ation decreases

(B) excretion of nitrogcn-incrcascs ' .

(C) glycogen content in the liver increases-

(D) plasma concentration of bicarbonate
increases

(E) rate of conversion of alanmc tor glucose
decreases : i LIS
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38. In a steady state, the. difference in CO, content
between the venous blood leaving a tissuc and the
arterial blood entering the tissue is determined by
the

(A) ratio of alveolar ventilation to tissue
blood flow

(B) ratio of tissse CO, production to tissue
blood flow

(C) ratio of tissue CO, production to tissue 0,
consumption

(D) ratio of tissue CO, production to venous
P

. (E) slk)p?g2 of the CO, dissociation curve

39. Airways resistance s gas flow, measured at the
. mouth, divided into the

(A) compliance

(B) difference between end-expiratory and
end-inspiratory pleural pressures

(C) difference between mouth pressure and
alveolar pressure

(D) difference between mouth pressure and
pleural pressure

(E) tidal volume

40. Reabsorption of glucose from the renal tubular
lumen into cells

(A) occurs against an electrochemical gradient

(B) is a primary active transport process

(C) is inhibited by the simultancous transport
of para-aminohippuric acid (PAH)

(D) depends upon the presence of sodium in
tubular fluid

(E) occurs mainly in the distal tubule

41. In target cells, stimulation of cyclic AMP by epi-
nephrine
- (A) depends upon the internalization of
epinephrine-receptor complexes
(B) is amplified by prior long-term exposure
of the cells to norepinephrine
(C) is inversely related to the number of
adrenergic receptors present on the cells
(D) is mediated by a protein that binds GTP
(E) requires translocation of epincphrine into
the nucleus
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In the diagram, point X indicates a normal p’crson's
acid-base status. The condition indicated by point Y
would be caused by

(A) adaptation to high altitude
(B) chronic pulmonary obstruction
(C) diarrhea . s
(D) ingestion of a strong acid -
(E) severe and prolonged vomiting

43.

Drug X applied to a nerve axon decreases the
action potential duration without affecting the rest-
ing potential or peak amplitude of the action poten-
tial. Drug X could be acting by ‘

(A) blocking the voltage-dependent Na+ per-
meability

(B) decreasing the rate of Na* inactivation

(C) decreasing voltage-dependent Na+ perme-
ability. L

(D) increasing the rate of voltage-dependent
changes in K* permeability

(E) inhibiting the Na+-K+ purp
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44. The graph illustrates the effects of tetracthylam-
monium (TEA) on the action potential of an axon.
The most likely action of TEA is to

(A) open K+ gates, causing membrane perme-
ability to K* to increase during the
action potential

(B) block K* gates, preventing membrane
permeability to K* from increasing
during the action potential

(C) open Na* gates, causing membrane per-
meability to Na+* to increase

(D) block the Na*-K* active pump during
the action potential .

(E) close Na* gates, preventing membrane
permeability to Na+* from increasing
during the action potential

45. A stroke resulting in damage to the internal capsule
characteristically produces

(A) ballismus

(B) chorea

(C) cogwheel rigidity
(D) spastic paralysis
(E) tremor
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46. The most striking difference between ths co;
tion of cerebrospinal fluid and plasma is in

(A) concentration of glucose
(B) concentration of potassiim
(C) concentration of protein
(D) concentration ‘of sodjum
(E) osmolality

47. A minjature end-plate potential results from the

(A) action of acetylcholinesterase

(B) action potential ‘in a presynaptic terminal

(C) opening of a single postsynaptic channel
by acetylcholine -

(D) spontaneous release of a
of acetylcholine

(E) subthreshold depolarization of a
presynaptic’ terminal ©

quantal package

48. Which of the following statements ‘Tepresents the

major difference between olfaction and other sen.
SOTy systems?

(A) Olfactory pathways are directly linked
with gustatory pathways

(B) Olfactory pathways have no ‘direct access
to the thalamus

(C) Olfactory receptors code their responses
without action potentials

(D) Peripheral olfactory pathways are crossed

(E) Substance P is primarily used in olfactory
pathways '

49. The secretion of ADH (vasopressin) is normally

(A) decreased by somatostatin

(B) decreased following ingestion of NaCl
(C) decreased in response to breast feeding
(D) increased during sustained exercise

(E) increased following ingestion of alcohol
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50. The recordings shown were made by inserting a
microelectrode into a cardiac muscle cell. Recording
X was made before exposing the heart to a particu-
lar agent, and recording Y.was made after adding
the agent. The two recordings are superimposed for
¢ast of comparison. The microelectrode was
inserted into

(A) an atrial muscle cel]

(B) an atrioventricular node cell
(C) a Purkinje cell

(D) a sinoatrial node cell

(E) a ventricular muscle cell

»1. In humans, total adrenalectomy is invariably fatal
without replacement therapy whereas hypophyscc-
tomy is not. This is becauss, after hypophysectomy,

(A) adrenal catecholamines compensate for
the metabolic actions of cortiso]

(B) plasma concentrations of angiotensin II
do not increase to values that are toxic

(C) the adrenal cortex undergoes compensa-
tory hypertrophy

(D) the secretion of aldosterone js not mark-
edly decreased

(E) tissue requirements for corticosteroids fall
to Jow levels
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52. The graph shows the isometric length-tension rela-

tions before activation (passive) and after maximal
activation (active) of a striated muscle fiber, The
dashed curve is the difference between these two
relations. If the passive muscle fiber is stretched to
2 g of tension and then activated to contract iso-
metrically, the total tension (in g) developed will be
approximately

(A) 3
(8) s
© 17
(D) 9
(E) 11

53.

A patient who monitors her blood pressure at home
daily has a diastolic pressure under 100 mm Hg on
70% of the days and over 100 mm Hg on 30% of
the days. What is the probability that the patient
will record a diastolic pressure above 100 mm Hg
on three consecutive days, assuming there is no real
change in pressure?

(A) 2.7%
(B) 9.0%
(C) 30.0%
(D) 34.3%
(E) 70.0%



ftems 54-55 ' Items ;7-5§

; ‘vé; ;fimn the results °f laboratory and experi- Two orgamvascular beds, X and Y, re arraiige ged in par-

f ; ‘:; :'algl smdi?:s are as follows: . allel, as shown' in‘the drawing. Blood pressure in the

: aorta, P,, and in the vena cava, P,, and blood flow, Qx

© Hematocrit 55% and Qy, are indicated. ) ;
. Oxygen consumption 250 mL/min

Arterial-to-mixed _ -
. venous blood )

oxygen difference 25 mL/L blood a
Arterial oxygen saturation 70% %

. b

54. The output of the left ventricle (in L/min) is

(A) 1.25 .
(B) 5.0 Qy
() 15
(D) 10.0
(E) 15.0

57. The total resistance to flow offered by both organs
(in mm Hg/mL/min) is
55. These data are consistent with

(A) 0.01

- (A) acute blood loss (B) 0.0

(B) acute cardiac failure (© 100

(C) overtransfusion (D) 10.00

(D) severe mitral stenosis (E) 100.00
(E) shunting of venous, blood from the right '
to the left side of the heart .

58. When the resistance of organ Y is doubled without
a change in P, or P,, the mean blood flow in organ

$6. The dangcr of breathing compressed gas consisting

of pure O, is (A) becomes equal to the blood flow in organ

(A) CO, retention consequent to foss of | (B)"is decreased to 1/2 of 'i'ts former value
hypoxic ventilatory drive . (C) is decreased to 1/16 of‘its former value
(B) inactivation of angiotensin-converting , b (D) is increased by a factor of 2
enzyme ¥

nzyme , (E) is incteased by a factor of 16
" (C) the anesttictic effects of 0, i '
(D) the likelihood of decompression sickness

(E) toxic effects of O, on the lung and brain
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bered items. For each item, select the ONE lettered option that is most closely associated with jt and £ill in the circle cor
taining the corresponding letter.on the answer sheet. Each lettered Option may be selected once, more than once, or ng
at all. -

Items 59-60 Items 63—6;1 . ..

»

c .
+40 QH
0 -~ | CARDIAC

(%]

3 ACTION
2 -40 POTENTIAL
=

Time

59. Maximal efflux of potassium

60. Influx of sodium and calcium through slow chap.
nels

: Items 61-62.

In the kidney:

" (A) Tubular transport depends on luminal Na+
concentration
(B) Active secretion occurs into tubular flujd
(C) Transport affected by parathyroid hormone

(D) Transport lowered by ADH (vasoprcssin) The diagram is of a nephron from a Person on a normal
(E) Transport blocked by aldosterone dict. ‘ ‘
61. Glycine 63. Sodium concentration of tubular fluid is higher than

in systemic plasma

62. Glucose

is equal to that of plasma water

64. After injection, inulin concentration of tubular flujd



Items 69-70

(A) Cholecystokinin (CCK)
(B) Gastrin ‘ .

(C) Gastrin-releasing peptide (GRP)
(D) Glueagon - . - .
(E) Vasoactive intestinal peptide (vir)

69. In phjfsiologic mnun&aﬁém, stimulates pancreatic -
exocrine cell growth - ' '

1" " 0. Neurocrine agent that:is a‘member of the secretin
: family of peptides; relaxes smooth muscle
TIME = S | ' =

: i Items-71-72-

AEFTVERTRICIM AR 4

'~ () wave on the electrocardiogram

H

> 20~ g R

w Second. heart sound

Blood 02

trms 67-68 cr:rl‘;?lt 10+
(A) Inhibits contractions of the gallbladder
(1) Synthesized mainly in the gastric antrum g Lonte L e AR TR
(¢') Major action is to stimulate secretion of pan- - ] ] i
creatic fluid 0 50 100 150 ¢ %

(17) Major action is to stimu_lat;.sccrction ofpan- . POz mmHg
creatic enzymes o
(K) Inhibits secretion of pancreatic fluid

S A

£

In the graph of blood Oxygen content vs oxygen parﬁal.'
pressure (PO,), curve B represents normal human blood

' ) O, content at 37 C and pH 74. ‘
" Seeretin .

71. Normal human plasma
A fbulccystokiniﬂ '

72. Human blood at 37 C and PH 7.4 depleted of
2,3-diphosphoglycerate
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In the graph shown, (A) rcprescnts the normal action potential of an axon recorded with intracellular, m:qroclcctrodcs; the .. -

clectrical stimulus is- mdxcatcd by the arrow. E g
The recording that would be cxpcctcd 1f
73. The extracellular concentration of K* is increased ' &

Rt Soowae =L e b
74. An agent is added: that reduces a change in the permeability of the. membrane to K* .. .. .-
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g Items 75-76 . ) Items 79-80?'
¥
%

. Membrane ) B ]
i . Potential. B - 2
— ; e Resting C Lonlim P o id . ‘
T T NG . ~ Potentiai g " E ‘
10 20 30 40 ° o ERY TLE _
PL, cm H20 _ |
Static pressure-volume curves of the lung are shown. . . Time e L
Curve A is normal. : A
The curve that indicates:
79. Membrane potential trajectory if membrane perme-
75. Loss of collagen and elastin ability increases for both sodium and potassium
80. Membrane potential trajectory if membrane perme-
76. Loss of pulmonary surfactant ability increases for potassiom only ‘
Items 77-78 ;’:
=
(A) Actin .r
(B) Heavy meromyosin
(C) Light meromyosin <
(D) Tropomyosin g
(E) Troponin
77. ATPase

78. Prevents myosin attachment to actin

"-rﬂv-*«"\f{f'h\‘u‘l" gl G
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DIRECTIONS (ITEMS 81-84): Each group of iteis in this section consists of lettered headings followed by a'sef of 7
bered words or phrases. For each numbered word or phrase, fill in the circle on the answer sheet containing 3

A if the item is associated with (A) onky ok : &
B if the item is associated with (B) only : o -
C if the.item is associated with both (A) and (B) a R S 3
D if the item is ‘associated with neither (A) nor (B) i b
’ : : “’. { ',‘
Ttems 81-82 , ' " Ttems 83-84 4 i %
(A) Cardiac preload | (A) Thyroidectomy- % 5
(B) Cardiac afterload - ‘ o (B) Hypophysectomy - - I 2
.;.(C) Both” ‘ (C)Both: © - - %
" (D) Neither ' (D) Neither %
81 Increased when the heart rate is decreased by 83. Reduced metabolic rate %
intense vagal stimulation 3
84. Failure of growth
82. Decreased. in a patient with severe diarrhea




PRGSO LN

)IRECTIONS (ITEMS 85.144) For each of the items in this sccnon, ONE or MORE of the mumbered Opnon,s is correct.
jn the answer sheet ﬁ]l in thc cxrcle oontammg S v

PR - '“__,_. —ih - e _...A lf-onlyl .’% e . :‘,,.-; . ‘.1 7.‘- .":

only 1 _
ijonlyz are
D'ifonlyﬂseomct,
E if all are correct.

-

7\

FOR EACH ITEM FILL. IN ONLY ONE CIRCLE ON YOUR'ANSWER SHEE[‘

DIRECI'IONS SUMMARIZED

A B C D E
1,23 L3 2,4 4 All are
only only only only . correct

87. After severe hemorrhage, a paticnt’s blood pressure
300- is 60/40 mm Hg, his heart rate is 130/min, and his
peripheral pulse _is weak Immq;hatcly followmg
(BLo00. infusion of 2 L ‘of saline; his blood pressure tises to
img/dl) 200 Y 100/70 mm Hg, and his heart rate slows to 90/min.
\ Thirty minutes after the infusion,:his blood pressure
100~ . has fallen to 80/60 mm Hg. In this patient, before |
X the infusion of saline, measurements likely to be |
lower than normal include - g

PR @

Glucose LV. TIME ==t

(1) cardiac output
(2) stroke volume !
85. The graph shows the change in concentration of (3) right atrial pressure .
glucose in the blood of a fasted normal subject (4) total peripheral resistance ;
during and after an intravenous infusion of glucose. '«
Point X would be displaced upward if the subject

88. If a drug that inhibits converting enzyme in the

(1) were hypophysectomized renin-angiotensin system is given to a-salt-depleted
(2) had been treated with excess amounts of person, there will be a decrease in the
cortisol
(3) had an isolated growth hormone defi- (1) secretion of aldosterone
" clency (2) plasma concentration of angiotensin I
(4) had diabetes mellitus (3) plasma concentration of angiotensin II

(4) secretion of renin

86. In comparison with cones, rods 89. An increase in filtration fraction can -be produced
by
(1) are more common in the central retina
(2) are more involved in color vision (1) increased glomerular capillary hydrostatic
(3) yield a greater acuity of vision pressure
(4) have a lower threshold to light (2) increased efferent arteriolar resistance

(3) decreased plasma colloid osmotic pressure |
(4) increased hydrostatic pressure in Bowman's ‘ ‘
space |
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, FOR EACH ITEM FILL IN ONLY ONE CIRCLE ON YOUR ANSWER SHEET

. 99.C
DIRECTIONS SUMMARIZED . ' is
A B C D E
'! ], 2' 3 1,3 2, 4 4 All are
, only only only only correct
90. In metabolic acidosis, excretipn of hydrogen ion is 95. A patient experiences a hemorrhage of 30 minutes’

greater than normal because: duration. At the cnd of that time, the mean arteriay  100-

pressure has dropped from 90 to 75 mm Hg. The

(1) Production of amnfonia by renal cells is heart rate has increased from 70 to 150/min, and
sdmu}atcd : the skin becomes cold. At this time, the hematocrit
(2) Carbonic anhydrase]is inhibited is 30%. It can be concluded that the

(3) A decreased tubulag fluid pH favors trap-
ping of NH,+ in the lumen

D | (1) capillary hydrostatic pressure is decreased
(4) Urinary pH can be decreased to 3.0

(2) interstitial fluid volume is decreased
(3) capiilary collold osmotic pressure is
decreased

91. The rate of conversion of 25-hydroxy- (4) interstitial fluid pressure is increased

cholecalciferol is increased by

101.

(1) vitamin D intoxication 96

I 2 I - An increased heart rate resulting from increased
(2) an increased circulating concentration of

sympathetic nervous activity would be accompanied
! parathyroid homionc by
i (3) hyperphosphatemia
‘ (4) hypocalcemia ‘ (1) a decrease in the duration of the cjection
3 ‘ phase of ventricular systole 102
! (2) an increase in the rate of left ventricular
’ 92. If the aorta becomes rigid and loscs its distensibility pressure development
o (but the ¢jection volume an,i ejection time of the (3) an increase in the rate of ventricular relax-
' left ventricle are unchangcf), there will be an ation
increase in the (4) a decrease in systolic arterial pressure
(1) aortic systolic pressure
(2) work of the left ventricle 97. Assuming normal reflex control of the cardiovascu-
(3) rate of fall of presspre during diastole lar system, when a person stands up, receptors that
(4) pulsc pressurc would be occupied by increased neurotransmitter
include 100

93. Infusion of 1 L of whole blood into a normal adult

(1) B-adrenergic receptors of the ventricles
human would decrease

(2) a-adrenergic receptors of the arterial
smooth muscle

(3) B-adrenergic reocptors of the juxta-
glomerular cell

(4) muscarinic cholinergic receptors of the
sinoatrial node

(1) venous return

(2) the flow of tymph |

(3) central venous pressure

(4) reabsorption of fluid at the capillaries

94. End-diastolic ventricular volume depends on the 98. Axonal transport is directly involved in the
| (1) central venous preshure (1) maintenance ‘of the axonal membranc
. (2) regencration 'of damaged axons

; (3) strength of atrial contraction
i (4) distensibility of the| ventricle

(3) supply of enzymes in synaptic terminals

(2) duration of diasto
(4) propagation of action potentials
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13
& ing dynamic whole-body exercise, venous return -
'dcd by )

ey ~—'."

::_:_trwtion of skzlctal muscle

'(2)"t’écpmtory movements

3) reduced total peripheral resistance
(4) inaeascd venous compliance

: “ .
00. thn a skeletal muscle performs work, O, delivery
from capxllaxy blood to the muscle is increased by
»*"an increase in the -

(1) Jocal hydrogen ion concentration
(2) local temperature of the muscle
(3) local CO, pressure

(4) number of open capillaries

ia3

(01. Determinants of cardiac oxygen consumptxon
~ include

(1) systolic arterial blood pressure
(2) heart rate

(3) stroke volume

(4) ventricular volume

102. In humans, sympathetic input to the heart
increases the

(1) strength of ventricular contraction

(2) amplitude of the ventriculzr action poten-

- .7 tial

(3) rate of rise of ventricular pressure devel-
.opment

(4) duration of ventricular contraction

103. In an anesthetized animal, occlusion of both
common carotid arterics normally increases femo-
ral arterial pressure. This increase would be less if
the occlusion occurred after

(1) complete blockade of all adrenergic
receptors

(2) complete blockade of sympathetic cholin-
ergic axons to skeletal'muscle

(3) complete blockade of all zutonomic gan-
glia

(4} cutting both vagus (X) nerves

Pane 20

104. Changes that will occur in.the yocirds ;
& fow ‘minutes’ following the fbdgin
. coronary artery include -

(1) release of adenosine

(2) arteriolar dilation TR

(3) & decrease in capillary hydrostanc prcs— T
sure

(4) reactive hyperemia if the clot is then dis-
solved

tn

105. In humans, heat loss may b& reduced by

1) mcrcas:ng ambient temperature ‘ -,
) mcrcasmg the pamal Brcssuré .of CO, Z
(3) xna'casxyg humidity ‘in the air
(4) consuming a protein-rich dxct

106. Body temperature is controlled by hypothalamic
centers that

- ,-.i‘.' .7-,"~ .""(, . "-..o'-.-_.
u,-,,g.w:wé '

(1) respond to information from peripheral
temperature xeccptO.r§

(2) change heat production bot not heat loss =
(3) respond to changes in brain temperature i

(4) have efferent outflow restricted to auto:
nomic pathways

107. In adults, prolonged bed rest induces

(1) decreased heart rate at a given metabolic
load

(2) loss of skeletal calcium in the urine

(3) positive nitrogen balance . ‘

(4) orthostatic hypotension P

108. Destruction of the interstitial (Leydig) cells of the
testes would result, directly or indirectly, in

(1) inhibition of spermatogenesis

(2) decreased secretion of testosterone

(3) decreased size of the prostate gland

(4) increased sccretion of luteinizing hor-
mone-



d FOR EACH [TEM FILL IN ONLY ONB CIRCLE ON YOUR Ansvgnin SHEBT

A B C D B
1,2, l} 3,3 2,4 4 All are
; only only only only cprrect -
% i
‘ 109. A new drug strongly stimblaics hormone-sensitive 114. Parathyroid hormons influences plarma concentsa.
‘ lipass. This will probably|result, directly or indi- tioas of calcium

recily, in decreased

(1) hepatic gluconecogenesis
(2) plamma concentration of glycerol
(3) piasma concentration of free fatty acids

(1) directly |inhibiting the release of calch
tonin

(2) influe the absorption of calcium in
the dijtal renal tubulo

’;‘ (4) glucose utllization (3) regulatipg ths intsstinsl absorption of
| cholocalciferol (vitamin D)

{ ' (4) regulating the mobilization of caldom
' 110, Bono is a target tissue fos from pons L

(1) calcitonin e
(2; growth hormont 115. Thyroidstimulating hormone acts on the thyrold
Ei)‘punhyrold hormons gland to stimulste the

tastostarone :

111 In normal peesons, treatinent with large amounts
of cortisol causes

results in

(1) uptaks pf lodids
(2) hydrolysls of thyroglobulin

(3) synthsajs of thyroglobulin
4) Ieleass | { calcitonin

(4) lnhlbilfd by somatostatin

(1) stimulation of pecretion of prolactin
(2) decreased tlon of growth hormone : .
(3) decreasod secrqtion of f<ndorphin 117. The effscts of insulin include Inczeasing the forma.
(4) stimulation of tlon of ADH tion of '
(vasoprossin)

113. A person lacking lonal ADH (vnsoprcuisln)'

receptors will have

(1) below normal fconcentizations of circulat-
H

(1) carbon dioxids from glucoss

(2) fat fram casbohydrate

(3) fres fatty acids from triglycerides
(4) protoin from amino acids

118, Alter acld enu%u the duodenum, there is

, (2) uzine that Is Hypetosmolar

| (3) blow mommal hematoctt during fluid (] Incredsed bils flow from the liver

5 loading ) (2) decrehscd rato of gastrio acld secretion
(4) above nmorma! hematocrit during fluld (3) decrepsed ratc of gastsic emptying

i restriction (4) increpsed volume of pancreatio secrolion

Pags 40

1
(1) increasod hepatic glycogen contsnt .
k (zg decreased adreral size 116. Over the courss pf the normal monatrual cycls, the
| (3) central deposltl&n of {at (truncal obesity) secrstion of gongdotropins s
; (4) mobliization offamino xcids
: (1) stimulated by estrogsn
; ’ (2) inhibited by estrogen
112. Interruption of the hypophyseal partal circulation (3) stimulgied by gonadotropin-reicasing
' hormone



- tal animal; substances that would show decmscd N

plisma conccnmtion include

E 119 Followmz complctz hepatectomy in an experimen- |
£
t

@) ﬁbnnogcn
(2) urea
(3) bilirubin glucuromdc
4) ammoma .

" 120. Impaired maturation of exythrocytes could rcsult
*I"*from resecnon of the

_ (1) colon
£ (2) fleum
W (3) duodenum

~ (4) stomach

1213_ Entry of fatty acids into the upper small intestine

(1) is a potent stimulant of pancreatic secre-
tion of HCO,
#:70+" (2) results in contraction of‘the- gallbladder
(3) slows gastric emptying by releasing
= ‘- vasoactive intestinal-peptide
(4) stimulates the release of cholecystokinin

s

122. Surgical removal of the ileum resuits in

(1) malabsorption of cyanocobalamin
“ (vitamin B,,)

(2) malabsorption of phytonadnonc
(vitamin K)

(3) increased synthens of bxle acxds by the
liver

(4) malabsorption of bilé salts

123Axonal conduction velocity decreases in progres-
sively smaller branches of an axon because:

(1) Ion ‘concentration . gradients cannot be
maintained in small branches

() Thc thinner the branch,” ‘the longer the

~ internodal distances- -
(3) Part of the energy required for propaga-
tion is lost in the branches _
"+ (4yInternal, longitadinal current is impeded

124, At the same Py, blood with a high satg.
_ ration carries less total OO; thln blood 1 8 Jow
oxygen satum:on because:” R

(1) Reduced hemoglobin carries more CO, as -
carbamino compounds than oxygea-
ated hemoglobin

(2) Hypoxemia causes the kidney to retain

" bicarbonate™
(3) Reduced hemoglobin “‘éombines with
.. _more H* than oxygenated hcmoglobm
(4) The presence of ¢ oxygen ‘slows the chlo-*
* ride shift

125. If a child inhales a peanut that r;duoes ventilation
to one'lobe of the lung, one' may :xpect, in that
lobe, a decreasc in thc

Y.
:

(1) alveolar P,

(2) pH of the blood draxmng from the lobe

_ (3) blood flow
" (4) alveolar Poy,

126. The rate of tra.nsport "of 0, from blood to
mitochondria is detzrmmed by the

(1) P, difference between the two sites

(2) distance between the two sites

(3) number of capillaries being pcrfuscd .
(4) size of capillary pores o

127. In humans, mctabolﬁiclaq'j,cflé_siis produees
(1) hypoxemia .. e o
(2) decreased plasma conecntratxon of bicar-
bonate -
(3) decreased blood concentration of ammo-;
rlia_ o . -~ A Lda " .
4) hypcrvcntilation

T

L"~ .

128. In humans ncuromu lar txansmxssxon in smooth
musclc differs from that in. skzlctal muscle in that;

(1) There is closer apposmon of nerve and
muscle membranes in smooth muscle

(2) The transmitter in smooth muscle may
not be acetylcholing

(3) Ca?* is not required for Deurotransmitter
releass from prejunctional terminals in
smooth muscle

. (4) Nerve stimulation may lead to relaxation
of smooth muscle u

s
¥
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129, The fqrce dcvcloped ina muscle dunng voluntary
contraction is normally graded by varying the

(1) amount of acetylcholine liberated per

. impulse. at each end-plate.

(2) discharge frequency of individual motor
units

(3) rate of hydrolysis of acetylcholine

(4) number of active motor units

130. Loss of sympathetic innervation to one side of the
head results in

. (1) partial ptosis :

(2) absence of a pupxllary lxght reflex
(3) loss of sweating

(4) pupillary dilation

131, The sou:oc 6'f:a sound reaching the "tivo ears can
be localized by differences in

(1) sound intensities
(2) frequency spectra
(3) arrival times

(4) harmonic content

132. Transcctxon of a nerve supplymg a skeletal muscle
usually causes

(1) muscle atrophy
1. . (2) chromatolysis of motor neurons
.. (3) fibrillations in muscle fibers .
(4) appearance of new cxtrajuncuonal acetyl-
. choline, receptors

133 Admxmstrat:on of. cxccss antxcholmcstcrasc is
,hkcly to cause
'(1) profuse salivation ..
; (2) bradycardia
" (3) increased gastromtcsnnal motility
(4) sweating
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134, Transmxtur rclcasc can bc increased by inqcu.ihg
- the

(1) duration of presynaptic action ptential
(2) concentration of extracellular magnesium
(3) presynaptic calcium current.: *

(4) concentration of intracellular sodium

135. Relcasc of synaptic transmitter can be controlled
by the _
(1) state of polanzat:on of thc presynaptxc
membrane -

e

(2) number: of. activated prcsynapnc Cat+ =

channels:
(3) cyclic nucleotide cascade

(4) open time of postsynaptic chcxmcally

gated channcls

136. Impulsc conduct:on in axons can b& blockcd by

(1) pressure i :v;
(2) cold "
(3) tetrodotoxin )
(4) ischemia °

137. Unilateral deafness would be produccd by unilat-

eral destruction: of the R
(1) medial gcmculatc body
(2) organ of.Corti o

--.(3) auditory cortex Gir i
(4) cochlear nucleus ... o

AP ¥

138. An increase in the strength of a cutaneous stimu- -

lus will cause an increase in the

(1) frequency of impulses in Sensory axons E

(2) number of sensory axons firing in
response to the stimulus
(3) number of types of receptors activated

(4) size of the action potentials in all sensory
axons



L]

~ 139. Homonymous visual field defects can be associated

- with lesions of the

(1) visual cortex

(2) lateral geniculate body
(3) optic radiation

(4) optic (1) nerve

140. Localized electrical stimulation of the motor cortex

can clicit

(1) all the movements involved in tying one’s
~ shoclaces
(2) the reliving of a past experience
(3) all the movements involved in throwing
a ball
(4) contraction of some muscles

141. In a normal resting subject, the heart rate is main-
tained at 50% above normal by right atrial pacing.
In the new steady state, the

(1) cardiac output would be approximately
twice normal

(2) stroke volume would be subnormal

(3) right atrial pressure would be approxi-
mately twice normal

(4) arterial pulse pressure would be subnor-
mal
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142. When skeletal muscle contracts,

(1) shortening increases with load ~

(2) external work varies with shortening and
load 3

(3) velocity of shortening increases with load

(4) the greatest force occurs with the slowest
contractions

143. In normal physiologic amouants, agents that stimu-
late widespread protein synthesis include

(1) human chorionic gonadotropin
(2) aldosterone

(3) angiotensin IT

(4) insulin

144. Characteristics of thyroxine (T) include:

(1) Conversion to triiodothyronine (T;) takes
place within target tissue cells

(2) Large amounts are stored extracellularly

(3) Its half-life in blood is greater than one
hour

(4) More than 90% of the hormone in the
circulation is bound to plasma protein
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o BIRECHONS (ITEMS 1-48): Each of the numbered items or incomplete statements in this section is-followed by answery -
or by.completions of the' statement. Select the ONE lettered answer or completion that is BEST in cach cass and fill iz =
xthe-circle costaining the corfesponding letter on the answer sheet. ,

3

1 Fatt);' acid synthesis from acetyl CoA involves 4, AG®in keal
) Reaction . (joulcs)/_mole
- (A) succinyl CoA b
oo+ 47 (B) malonyl CoA Xes W +-5 (+21)
| (€) methylmalonyl. CoA X e Y -5(-21)
(D) propionyl CoA Ye=2Z +10 (+42) -

® hydrqumcthylglutgxyl CoA ;

For the reaction Z s~ W, the AGY in ke -

o (joules)/mole is B

2. Ketone bodies are utilized :
’ S (A) -10 (-42)

(A) by conversion to succinate (B) - 5 (-21)
(B) by conversion to succinyl CoA (© o.
(C) by conversion to 2 acetyl CoA (D) + 5 (+21)
-+ (D) through a series of reactions leading to (E) +10 (+42)
“ 7* - pyruvate
(E) by direct condensation to fatty acids with A
even numbers of carbon atoms 5. The rate of a reaction depends upon the )
‘ (A) change in entropy
3. Of the following, the first to be affected by an (B) change in enthalpy )
increase in cyclic AMP concentrations in the liver (C) change in free energy -
would be

(D) energy of activation

(E) total energy of the system
-(A). stimulation of adenylate cyclase

(B) conversion of phosphorylase b (inactive) to

phosphorylase a (active) 6. In muscle, pyruvate can be converted by a single
(C) conversion of glycogen  synthetase 1 enzyme (or enzyme complex) to cach of the following
(inactive) to glycogen synthetase D compounds EXCEPT '
(D) phosphorylation of phosphorylase b kinase . '
(E) activation of protein kinase (A) acetaldehyde ’ .
(B) acetyl CoA - - -
(C) alanine :
(D) lactate i

(E) oxaloacetate
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~ 12. In mammalian cells, molecular oxygen is tequi'red. .
for cach of the following EXCEPT the -~  '7

ime predominant energy store in mammals is

{A) adipocyte triglycerides

O

b

el

(B) blood ketone bodies (A) conversion of epinephrine to norepineph- F

(C) hepatic glycogen rine SN

(D) muscle creatinine phosphate - TR .. _.(B) conversion of heme to biliverdin .. . -7

. (E) muscle glycogen . L ' (C) conversion of phenylalanine to-tyrosine &
o £ (D) desaturation of fatty acids k]

(E) hydroxylation of the steroid ring &
Iypoglycemia is caused by a deficiency of each of o
he following EXCEPT i

T 13. Hereditary hyperammonemia, characterized by a
(A) fructose 1,6-diphosphatase grossly abnormal electroencephalogram and a high
(B) glucose 6-phosphatase - blood ammonium ion concentration, could be

(C) phosphoenolpyruvate carboxykinase caused by a deficiency of

(D) pyruvate carboxylase

(E) pyruvate dehydrogenase (A) asparagine synthetase .
) . ' (B) carbamoyl phosphate synthetase I
‘ (C) fumarase
-Fluorouracil inhibits DNA synthesis by decreasing

(D) glutamate-oxaloacetate ai'ninotransfcrasc
he cell’s supply of dTMP. This drug (E) glutaminase

-
-

(A) activates uridine phosphorylase '
(B) activates uracil phosphoribosyl transferase 14. Which of the following compounds does NOT con-

(C) inhibits ribonucleotide reductase tribute carbon or nitrogen to the purine ring?
(D) inhibits thymidylate synthetase

(E) inhibits thymidine kinase (A) Arginine
(B) Aspartate
(C) Formate
The anatomic site of urobilinogen formation is the (D) Glutamine

(E) Glycine
(A) reticuloendothelial tissue

(B) blood stream

(C) liver 15. The earliest intermediate in heme biosynthesis is
(D) gallbladder
(E) bowel (A) coproporphyrinogen IIL

(B) &-aminolevulinic acid

L ~ : (C) porphobilinogen
The major source of ammonia excreted into the (D) protoporphyrin III
urine by the kidneys of most vertebrate animals is (E) uroporphyrinogen I
(A) alanine

(B) asparagine
(C) glutamic acid
(D) glutamine

(E) glycine
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16. Acridine dyes produce single base pair insertions
."and deletions. Which of the followmg would be the
rcsult of such a mutanon?

(A) A protein would bc produccd that would
differ in more than one amino acid resi-
due changc from the normal protein

(B) A single amino acid residue change would
occur, giving rise generally to a func-
tional prot:xn '

(C) A single amino acid residue change would
occur, giving rise to a_nonfunctional
protein -+ -

(D) No detectable change would result in thc
protein produced

(E) No product would be generated from the
mutant genc

Do

17, Hereditary disorders. involving the metabolism of
mucopolysaccharides usually are related to deficien-
cies of

(A) biosynthetic enzymes”

(B) glycosyl transferases of the Golgi complex

(C) lysosomal hydrolascs

(D) lysosomal protcascs
(E) lysosomal phOSphatascs

Without

With 5§ mM
‘ mhxb:tor inhibitor
K, L 18x104M 3.6 x 10-M
Vo 20 20
Hill Constant 1 1

18. From the. abovc data it may be concluded that the

(A) m}ubnor binds at the active site

(B) inhibitor binds at the allosteric site

(C) inhibitor does not compete with the sub-
strate at the active site

(D) inhibitor produces irreversible inactiva-
tion of the enzyme

(E) K., is lower-than’ 5 mM

e l‘l

,. . JRO

19. Pulmonaxy surfactant material primarily consists of

(A) cardxohpm

(B) dipalmitoylphosphatidyicholine
(C) lysolecithin .

(D) lysophosphatidic acid

(E) sphingomyelin

. 20. D-glucose and D-ribgse are

(A) aldoses
(B) asnomers .,
© dxastcreomers
(D) epimers

(E) pyranoses

BTOR

21. Deficiency of vitamin C results in defective collage.
because of

(A) activation of collagcnase

(B) decreased activity of lysyl oxidase

(C) incomplete glycosylation of hydroxylysin.
residucs

(D) incomplete hydroxylanon of proline

(E) lack of procollagcn peptidase activity

., 22. Which of the following constitutes the 5' terminu:

or cap of cukaryotic mRNA? ,,

(A) dUMP

(B) Polyadenylate
(C) Pseudouridine
(D) Ribothymxdmc
(E) 7-Methyl guauylatc

23. A gencetic code is degenerate when . .

(A) a nucleotide, triplet can code for more
than one amino acid ., ..

(B) a tRNA can be charged by more than one:
synthctasc

(C) an amino acid can be coded for by more
then one nucleotide triplet

(D) an aminoacyl tRNA synthetase can
charge more than one tRNA specxcs

(E) the third base in; an anticodon is not
important for coding

" 24, Which of the following amino acids is found in nat-
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urally occurring proteins?
(A) B-Alanine : .

(B) D-serine -

(C) Homoserine |, ..
(D) Hydroxyproline
(E) Ornithine | - .
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_ Which'of the following amino acids has a side chain - ;. . - 30 Each of the follomng is & precursor of low molecu- -;"
that can be involved in hydrogen bond formation? lar weight substances-that function as neurotrans- - fg“.
' g T ‘ mxttzrs EXCEPT
(A) Alanine” . . i
(B) Glycine e f,.' ,,'1;4‘ = (A) chohnc -
© Hxstxdxnc (B) glutamatc
(D) Leucine (Cylysine -
(E) Phenylalanine (D) tryptophan
5, Which of the following compounds will diffuse .
LEAST rapidly across a protein-free lipid bilayer? 31. ’I'hc apolar central core of plasma lipoproteins pn- :
o o ‘ ‘ manly contams : .
““ 7 (A) Alanine : :
(B) ATP (A) apohpoproteins and cholesterol esters
(C) Glucose (B) apolipoproteins and phospholipids
(D) Glycerol (C) phospholipids and cholesterol
" (E) Urea (D) phospholipids and triacylglycerols

(E) triacylglycerols and cholesterol esters

7. At an. cnzymc active site, thc amino acnd most hkcly

to be affected by changcs in pH between § and 7 is 32. In humans, the major nitrogenous component of

urine is
(A) arginine s

(B) asparagine (A) ‘2mmonium ion

(C) glutamine
(D) histidine
(E) lysine

(B) creatinine
(C) glutamine
(D) urea

(E) uric acid

8. The following buffer solutions all have the same
total concentration of conjugate base |A7] plus
weak acid [HA)], i.c., [A]] + [HA] is constant in -
all’ ‘samples. Which, wnll be the most resistant to pH

change upon thc addmon of relatively small
amounts of NaOH or HCI?

33. Each of the following enzymes may function in the i
conversion of starch to glucose EXCEPT |

(A) isomaltase |
(B) maltase
" (C) pancreatic amylase -

PK ': Ratio [A/[HA] (D) salivary amylase

S . (E) sucrase .
AT 64 10.0
By 74 2.0
(© 6.4 3.0 34. Thc mtcrmcdxatc of b:ownthcsxs of phosphoinosi-
(D) 7.4 10.0 . . tolsis :
(E) 6.4 Lo 10 . i
L I (A) ADP-dnglycendc .
’ ' (B) AMP-diglyceride |
29, Mcthylmalomc aciduria can be corrected in some (C) CDP-diglyceride v
‘patients by admuustrauon of SRR - (D) GDP-diglyceride : P

(E) GMP-diglyceride

(A) cobalamin

(B) folic: acid

(C) isoleucine or valine
(D) malonic acid - : -

(E) propionic acid T

3

4

yt
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33. An antibiotic added to an in'vitro translation reac-

‘13 ton directed-by AUGUUUUUU... allows synthesis

only of fMet-Phe. The intermediate event that js
inhibited is

(A) activity of peptidyl transferase
(B) amino acid-tRNA. ribosomal binding
(C) initiation - ..., . .

(D) termination: of peptide chains

(E) the GTP-requiring translocation event

Blelnch 6f‘.'tﬂé-:fpllo@fing. ﬁxidings best supports the
~ [ idea that DNA is the genetic material?

(A) DNA has transforming activity
(B) DNA in chromosomes contains two com-
plementary chains + -
(C) DNA is present in the nuclei of all
cukaryotic cells
(D) RNA synthesis requires a DNA template
_(E) Viruses contain DNA

37. Protein synthesis occurs on ribosomes that arc asso-
ciated with the rough endoplasmic reticulum under
which of following conditions?

(A) After cleavage of the signal recognition
particle -

(B) For proteins destined
of the cell . )

(C) For proteins whose solubility is limited

(D) From mRNA with a signal sequence at
its 3' terminus

(E) On-a- special class of ribosomes with
hydrophobic, properties

for secretion outside

38. In.an attempt to correct a specific genctic defect in

the activity of .pyruvate dehydrogenase, the most

..+ elfective treagment would involve the administration
~ of large doses of - »

(A) acyl carrier-protein -

(B) biotin EAYT '

(C) cyanocobalamin (vitamin Bo)
(D) pyridoxine (vitamin By)

(E) thiamine (vitamin B,)

Page 48

3 -~
. P A SR |
o« M
e

39. Metabolism of 100 g'of carbohydrate, 25 g of fat.

Y

and 20 g of protein yields dpproxjmately how many -
kilocalories?™.. - "TRE AT :
(A) 300 R
. '_'“,"' (B) SW""" o . o a
(G700 T -
(D) %00
(E) 1100

40. Accumulation of citrate in vivo would

(A) increase both glycolysis and fatty acid
synthesis ,

(B) decrease both glycolysis and fatty acid
synthesis - """ .

(C) decrease glycolysis and increase fatty acid
synthesis

(D) decrease the rate of both glycolysis and
oxidation of fatty acids

(E) do none of the above

ad et g

. 41. Proteins that are secreted from the cell in which

they are synthesized - -

(A) are cleaved prior. to .transport into the
endoplasmic reticulum-_,
(B) are inserted into the miembranes of the -
endoplasmic reticulum via their signal
sequences T N
- (C)-are post-translationally acetylated at their
amino termini
(D) are synthesized on_ mitochondrial
membrane-bound; ribosomes
(E) have hydrophabic carbéxy. termini
42. Most: vegetable: proteins are considered to be nuti-
tionally inferior to most animal proteins because:

(A) Although they generally contain all the
amino acids- that animal proteins do,
they contain polypeptide sequences that
cannot be digested :

(B) They contain small amounts of abnormal
amino acids which tend to inhibit syn-
thesis of protein

(C) They contain few carbohydrate residues

(D) They lack glutamine .

(E) They tend to have a low content of essen:
tial amino acids ’

t.

b
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i3. The leader sequence of a secretory protein

s n 3. Cw

(A) contaigs a high content of hydrophilic
amino acids : ~

(B) interacts with membranes

(C) is added by post-translational modifica-
tions '

(D) is cleaved within the cytoplasm

(E) is located at its carboxyl end

ltems 44-45

X . A
- 5_pho_sphate-“{- 6~phosphogluconolactone e ..

X
Y

L&) ()

I—IO-—m
46. In the branched-chain metabolic pathway in which

a different single enzyme catalyzes each of the indj.

phosphogluconate

: CO, + ribose 5—phosphate

4. In the pathway,,compound X is

(A) ATP
(B) NAD+
(C) NADH
(D) NADP+
(E) NADPH

5. From (12¢C) glucose 6-phosphate, the labeled ®C
products will be

(A) *co, .

(B) (144C) ribose 5-phosphate

(C) (52“C) ribose S-phosphate

(D) (524C) ribose S-phosphate + (*C) co,
(E) uniformly labeled ribose 5-phosphate

() (D)~

\{E)

VT

-
-

vidual steps, the enzyme that would be expécted to
be most severely inhibited by compound V s

enzyme

(A)A
(B) B
(©c
O)D
(E) E

47. Hyaluronic acid is a

(A) high molecular weight glycoprotein

(B) high molecular weight, negatively charged
polysaccharide

(C) high molecular weight, positively charged
polysaccharide

(D) glycolipid

(E) homopolysaccharide of galacturonic acid

48. The transfer of ‘electrons from the FADH, group of
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succinate dehydrogenase to oxygen through the
clectron transport chain

(A) bypasses site IT of ATP synthesis- -

(B) involves cytochrome P, - o

(C) involves the FMN group of thic NADH
dehydrogenase complex - - -

(D) involves the reduction and oxidation of
ubiquinone ' :

(E) yields a P:O ratio of 3

— =57 @



DIRECTIONS (ITEMS 49-67): Each group of items in this section consists of lettered options followed by s set of num.
bered items. For each item, sclect the ONE lettered option that is most closely associated with it and fill in tﬁféi‘rde:eon.

taining the corresponding letter on the answer sheet. Each lettered option may be sclected once, more than, once, or not.
at all. S R 1t T W
Items 49-50 | Items 53-55 -
(A) Biotin
- (B) Cyanocobalamin (vitamin B,,)
: P (C) Pyridoxine (vitamin B)
oy : ”)r> (D) Riboflavin (vitamin B,)
F-p-0-CH GO0 SN * (E) Thiamine (vitamin By): -
ny °“2_ . 'o—i—o-?-o—e—o— o
CHs~ers , "ot o o Enzyme reactions involving:
A B C L
NH 53. Carboxylation
N , N>
E L\“' N . 54. Transamination -
O ' —~0~CHs _O ICH,COO
&-
55. Methylation
D OH OH E Y
Items 56-57
(A) CTP
49. Competitive inhibitor of succinate dehydrogenase (B) NADP+
- . (C) Pyridoxal phosphate
' (D) Thiamine pyrophosphate
50. Allosteric activator of phosphofructokinase (E) UTP
Required for conversion of glucose to:
Items 51-52 ’
(A) ADP 56. Alanine
(B) Citrate :
(C) Malonyl CoA SR
(D) Oxaloacetate 57. Ribose 5-phosphate
(E) Pyruvate

Items 58-59
51. Most active positive effector of acetyl CoA

carboxylase (A) Arginine
(B) Glutamate
(C) Histidine
52. Source of mitochondrial acetyl CoA (D) Scrine
(E) Tryptophan

58, Least soluble in water at neutral pH

59. Contains R group with highest pK’

Page 50



:ems_60-61 o ..

(A) NH, ala pro met phe trp asn val - COOH

(B) NH, val asp cys glu his arg tyr - COOH
(C) NH, ser glu ala gly asp asa val - COOH
(D) NH, thr asp gly cys val glu his - COOH.

0. Cleaved by trypsin
,]. Found in the interior of a pfbtcin structure
tems 62-63

(A) Biotin

(B) Pantothenic acid

(C) CoA

(D) Thiamine pyrophosphate
(E) Cystine

62. A constituent of pyruvate carboxylase
63, Cofactor for transketolase

ftems 64-65

R B

The representation of a B-globin gene shows sites of

mutations producing B-thalassemias.
64. Loss of poly(A) addition

65. Loss of promoter function
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Items 66-67

D

From the diagram shown, the part of the tRNA mole- -
cule that: _

66. Recognizes mRNA

67. Binds amino acids





