YR 1 PHYSI OLOGY UNIT EXAM NATION 2 -- March 19, 1997.
CHOOSE THE SI NGLE BEST ANSWER FOR QUESTIONS 1 - 72.

1. At the end of a normal resting inspiration, the volune of air in
the lungs is:

A FRC
ERV + TV
TLC - IRV

B

C

D. VC - RV
E ERV + TV - RV
At

2. the end of a maximal expiration, the volune of air in the
l ungs is:
A FRC - RV
B. IRV + RV
C. FRC - TV
D. TLC - VC
E. VC - ERV - IRV

3. Which is true concerning FEF(O.2-1.2L ) and/or FEF(25-75% ?

A During the FEF(O0.2-1.2L), about 6-9 liters of air are
expi r ed.

B. During the FEF(25-75%, |less than 50%of the VCis
expi r ed.

C During the FEF(0.2-1.2L), less than 2 liters of air are
expi r ed.

D. During the FEF(25-75%, a healthy young adult expires 4-6
liters of air.

E. A and D above.



4.

At the end of expiration at sea level, what is the P in the
Anat om ¢ Dead Space?
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Approxi mately 150 mm Hg

Consi der ably above 100 mm Hg but | ess than 150 nm Hg
Approxi mately 100 mm Hg

Consi derably bel ow 100 mnm Hg but greater than 40 mm Hg
Approxi mately 40 mm Hg

A 23 year old fenmal e nedical student is participating in a study
at a high altitude station near Leadville, Colorado (baronetric
pressure = 547 nmHg) and is breathing 100% G. Which is nost
likely? (Assune resting conditions and normal CO, and R val ues)

A

Her arterial O concentration is slightly above the nornal
sea | evel val ue.

Her m xed venous Hb is 100% saturated with O

Her m xed venous O concentration is at | east 20 vol unes
per cent .

Her arterial blood contains at least 5 M G in physical
solution per 100 m bl ood.

B, C, and D above.



Whi ch set of data nost closely describes your pul nonary status
ri ght now, assumng you' re a healthy young adult? (vols. =
vol unmes; mn = mnute)

Alveolar Arterial Alveolar Mixed Venous Mixed Venous

Poz 02 Ventilation (OF) Hb saturation
A. 150 mm Hg 20 vols.% 6000 ml/min 5 vols.% 75%
B. 100 mm Hg 20 vols.% 6000 ml/min 15 vols.% 40%
C. 100 mm Hg 20 vols.% 4200 ml/min 15 vols.% 75%
D. 150 mm Hg 15 vols.% 4200 ml/min 10 vols.% 67%
E. 100 mm Hg 20 vols.% 4200 ml/min 5 vols.% 12%

To correctly describe the lung's capacity to renmove COp,
Al veolar Ventilation Rate is used instead of Mnute Ventilation

because:
A the TVis 500 mM but only 350 ml of gas | eave the body per
br eat h.

the TVis 650 mM but only 500 ml are expired per breath.

C the last 150 ml of gas leaving the alveoli do not |eave
t he body.

D. during inspiration, only 350 m of outside air enters the
body.

E. A and D above.



In the rest state, FRCis referred to as a reservoir or buffer
because:

A

E

it cancels the difference between Tidal Volunme and

Anat omi ¢ Dead Space.

its ERV and RV conponents together are rmuch |arger than
the TV.

even though the ERV is expired, the RVis still nuch

| arger than the TV.

its Pop is only a few nmHg I ess than the incomng fresh
air.

A, B, and C above.

Which is true concerning |lung and chest wall nechani cs?

A

At RV the lungs have no tendency to col |l apse but the chest
wal | has a great tendency to expand.

If a bilateral pneunothorax occurred at 80% VC, the chest
wal I woul d expand to TLC and the |ungs woul d col | apse down
to RV.

If a bilateral pneunothorax occurred at FRC, the chest

wal I woul d expand up to TLC

At FRC the tendency of the lungs to collapse is exactly
bal anced by the tendency of the chest wall to expand.

B, C, and D above.



10.

11.

A healthy 23 year old nale whose VCis 5 liters inspires 2.0
liters froma spironeter. The val ve connecting his airways to
the spironmeter is then closed and the subject rel axes his

respiratory nuscles. Wich is true concerning the "relaxation

pressure observed in his airways ? (Assune the subject started
inspiring from FRC)
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E

It is bel ow at nospheric pressure.

It is at atnospheric pressure.

It is above atnospheric pressure.

It is the net result of the two positive elastic recoi
forces across both the chest wall and across the |ungs.

C and D above.

Which is true concerning surface tension in the |ungs?

A

The nornmal anount of surfactant reduces surface tension in
heal thy |l ungs down to a negligible |evel.

In the absence of surfactant, alveoli with small radi
collapse into alveoli with large radii

Surfactant is nmaximally concentrated at the air-liquid
interface at the end of inspiration.

In normal |ungs, surface tension accounts for |ess than
hal f of the positive elastic recoil.

B, C, and D above.



12.

13.

Which is true concerning the normal work of breathing?

A Inspiration requires active respiratory work only when one
breathes at tidal volunmes in excess of 1 liter

B. Expiration does not require significant active respiratory
wor k under rest conditions.

C Expi rati on under rest conditions does not require active
respiratory work because there is no resistance to airflow
during expiration.

D. The el astic work of inspiration does not provide
sufficient energy to overconme expiratory airflow
resi stance under rest conditions.

E. A, B, and C above.

A female inspires fromFRC and utilizes part of her IRV. Her

lung conpliance is 0.2 liters per cmwater and her airways

resistance is 2 cmwater per liter per second. |[|f her pleural
pressure at FRC was -6 cmwater, what is her pleural pressure at

t he point when she has inspired 2 liters of air and the airflow
rate is 2 liters per second?

20 cm wat er

16 cm wat er
14 cm wat er

- 10 cm wat er
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0 cm wat er



14.

15.

Whi ch factor(s) increase(s) airways resistance ?

A

D
E

Turbulent flowin the small airways of a normal subject
perform ng an FVC maneuver.

Synpat hetic stinulation of airways snooth nuscl e.
Constriction of alveolar ducts and bronchioles due to a
hi gher than nornal al veol ar Porp.

Loss of alveolar elastic recoil.

B, C, and D above.

Wi ch is true concerning al veolar ventil ation?

A

If a normal subject inspires fromFRC, nore of the
incomng air is distributed to the apical |ung areas than
t he basal areas.

Lung areas with very long Tinme Constants enpty faster than
normal | y.

The Dynam c¢ Conpliance of asthmatics is |ower than nornal
due to the presence of very short Tine Constants.

Renoval of COy depends on Alveolar Ventilation rather than
on Mnute Ventilation because the Anatom c Dead Space at
the start of inspiration contains alveol ar gas.

B and C above.



16.

17.

In changing fromrest to exercise, the alveolar-capillary
surface area doubles and the thickness of that barrier is

hal ved. The m xed venous Pcp falls from40 to 20 nmHg and the

al veolar Pp rises from90 to 95 mm Hg. The exercise diffusion

rateis _ tinmes the rest diffusion rate.
A 8

B. 6

C 4

D. 3

E. 1.5

Which is true concerning D ffusing Capacity of the lung D(I)?

A

(1) rises as the partial pressure driving gradient rises.
(1) rises as the alveolar-capillary surface area rises.
D(l) rises as the thickness of the alveolar-capillary
barrier rises.

Car bon nonoxide (CO is used to neasure D(l) because COis
per f usi on-dependent for its flux across the al veol ar-

capi |l l ary nmenbrane.

A, B, and D above.



18.

19.

Wi ch is true concerning Oy transport?

A

E

If arterial Pop is 150 nmHg, Op content is about 30

vol unes %

The P(50) for O on Ho is the %saturation of Ho with O
when the arterial Pcp is 50 nm Hg.

The normal P(50) for arterial blood is | ess than that for

venous bl ood.

I ncreases in Poop, tenperature, pH and 2,3-DPG all cause

an increase in the P(50) for Ho-transported Op.

B and D above.

Wi ch is true concerning GOy transport?

A

The arterial -mxed venous concentration difference for CO
is slightly less than that for Oy because the arterial -
m xed venous partial pressure difference is less for CO
than for Op.

The diffusional flux of GOy across the al veolar-capillary

menbrane i s normal ly perfusion-dependent.

Normally at rest conditions, nearly 2/3 of the tissue-
generated GOy is carried back to the lungs as bicarbonate
i on.

A and B above.

B and C above.



20.

21.

Which is true concerning Ventilation/Perfusion (V/Q ratios?

A

D
E

Physi ol ogi cal Shunt refers to areas where V/ Q val ues are

necessarily zero.

Al veol ar Dead Space refers to areas where V/Qratios are

hi gh but not necessarily infinity.

Physi ol ogi cal Dead Space nornmally is only slightly greater

t han Anat om ¢ Dead Space.
A and B above.

B and C above.

Wi ch is true concerning Ventilation/Perfusion phenonena?

A

At FRC, apical end-pul nonary capillary blood has a higher

Pcp than in basal |ung areas.

At FRC, basal end-pul nonary capillary blood has a higher

pH than in apical areas.

Much nore gas exchange occurs in apical

lung areas than in

basal areas because apical Ventilation/Perfusion ratios

are higher.

Api cal end-pul nonary capillary bl ood has an Oy content

whi ch is about 50% hi gher than in basal
A, C and D above.

ar eas.



22.

23.

24.

Which is true concerning Ventilation/Perfusion (V/Q phenonena?

A

D.
E.

Arterial blood normally nore closely resenbl es end-

pul ronary capillary bl ood of apical |ung areas rather than
basal areas.

H gh V/ Q areas cannot conpensate for hypoxem a caused by
| ow V/ Q areas because the high V/Q areas are on the

pl ateau of the HoOy curve.

As long as there are no low V/Q parts of the |ung where
VIQ=0, admnistration of air with a high O
concentration may help to alleviate the hypoxem a caused
by these | ow V/ Q areas.

A and B above.

B and C above.

Wi ch type of hypoxia has a greater than normal arterial-m xed
venous partial pressure difference AND a rel atively nornal

arterial Oy concentration?
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Hypoxi ¢ hypoxi a
Anem c¢ hypoxi a
St agnant hypoxi a
A and B above

B and C above

Wi ch type of hypoxia has a nuch greater than normal arterial -
m xed venous Op concentration difference?
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St agnant hypoxi a

H st ot oxi ¢ hypoxi a
Anem ¢ hypoxi a
Hypoxi ¢ hypoxi a

C and D above



25.

26.

27.

Adm nistration of air with a nmuch higher than normal Op
concentration would significantly alleviate the hypoxia due to:

A
B
C
D
E

right to left shunt.
di f fusion inpairnent.
st agnant hypoxi a.
anem c hypoxi a.

hi st ot oxi ¢ hypoxi a.

Which is true concerning the usual effects of agi ng?
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Arterial pHfalls significantly.

C osi ng Capacity decreases.
Arterial Pgop rises above 50 mm Hg.
Lung conpl i ance i ncreases.

Chest wal |l conpliance increases.

It would not be too unusual to observe an arterial Pcp | ower
than 85 mmHg in a nornmal 90 year old fenal e because:

A
B

her d osing Capacity exceeds her FRC

nor mal agi ng nmay gradual |y produce neasurabl e
Physi ol ogi cal Shunt .

premat ure col |l apse of her basally | ocated airways during
the A osing Capacity test |leads to an early decrease in
the expired concentration of the tracer gas which was used
inthe initial part of the inspired air.

Al the above.

A and B above.



28.

29.

Which is true concerning respiratory control ?

A

D
E

A brainstemtransection between the Apneustic and
Pneunotaxi c Centers with the vagi severed results in a
relatively normal breathing pattern

The airway stretch receptors of the lungs do not play a
major role in regulation of respiration until the Tidal

Vol ume exceeds about 1 liter.

A brainstemtransection below the |evel of the nedullary
respiratory center, but with the vagi left intact, results
inarelatively nornmal breathing pattern

A and C above.

None of the above.

Wi ch is true concerning control of breathing?

A

Wen arterial Pop falls fromthe normal 100 nm Hg down to

80 mmHg, there is a very significant increase in
respiratory drive.

At high altitude, the alveolar Pgp is much |ower than at
sea | evel because inspired air at high altitude contains
less COp than at sea |evel

Wien arterial Pop rises by only a fewnmmHg, there is a
noticeable increase in respiratory drive.

A and C above.

B and C above.



30. Wich is true concerning pleural space?

A Any smal |l anount of air which enters the pleural space is
eventual | y renoved because of the |ower than atnospheric
pressure of venous blood in the area.

B. Smal | armounts of fluid in the pleural space are renoved
because the colloid osnotic pressure of pul nonary
capillary blood is much higher than that in the systemc
circul ation.

C. Blood in the bronchial veins has a total partial pressure
which is | ess than atnospheric pressure because the R
value is usually greater than 1.0.

D. A and B above.

E. B and C above.

Abbr evi ati ons

ECF or ECv, extracellular fluid or volune nEg, mlliequivalents

ICF or [Cv, intracellular fluid or vol une nOs, mlliosnoles

ISF or ISV, interstitial fluid or volune GFR, glonerular filtration rate
L, liter. m, milliliter RBF, renal blood flow

Pv, plasma vol une RPF, renal plasma flow

TBW total body water V, urine flowrate

TBW, total body weight PAH, para-am nohi ppuric acid
ng, mlligrams Tn tubular (transport) maxi num
mg % milligrans / 100 ni Posm Plasma osnolality

ug, ncrogram Uosm Urine osnolality



31. Wiich is FALSE?

A TBW /

TBW > 60% i

f emal e.

TBW/
TBW/
TBW/
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TBW/

TBW
TBW
TBW
TBW

32. Wiich is FALSE?

\

N

60% i n
60% i n
60% i n
60% i n

A TBW= I CV + ECV

B | SV = 33% (one third)

C. ICv/ ECV =2/ 1

D ECV = 33% (one third)

E | SV = ECV - PV

33. Wiich is FALSE?

A The concentrations of
equal .

B. | SF

n

a

a

a

a

a healthy, but obese, young adult

heal t hy,
heal t hy,
heal t hy,
heal t hy,

of ECV

of TBW

| ean, nmal e child.
| ean, young adult male.
| ean, elderly nale.

| ean, young adult fenale.

glucose in ISF and plasma are

ion concentration is slightly greater than plasm

C i1on concentration (G bbs-Donnan effect).

C. Na, d, and HCO3 ions are the major extracellular
sol ut es.
D. Plasma Na ion concentration is slightly greater than |SF

Na ion concentration (G bbs-Donnan effect).

E. The osnolalities of

Questions 34 -

10 L.

| SF and plasma are exactly equal .

36 relate to the foll owm ng data.

H)O, TBW = 30 L, and ECV =

After drinking 1.5 L of HpO and absorbing it fromthe gut:



34.

35.

36.

37.

Plasma osnmolality (in n0s / L of H)O =

A

ECV (in L)

ICV (in

m ©O O @
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272
279
286
293
300

10.

0
10.5
11.0
11.5

0

12.

—
~—
1

22.
21.
21.
20.

o o1 o o1 O

20.

Wi ch decreases Pogmy

A

B
C.
D

formng 1 L of hypertonic urine

secreting 1 L of sweat (osnolality = 150 nOs/L of HyO

losing 1 L of HDOin expired air

vomting 1 L of gastric acid (osnolality
H O

henmorrhaging 1 L of bl ood

300 nGs/L of



38.

39.

40.

Whi ch intravenous fluid produces the |argest decrease in the

| CV?

A 1 L of 6 gvoal bumn (60,000 granms / nole)
B. 1 L of 5 g%glucose (180 grans / nole)

C. 1 L of 2.7 g% Nad (58 grans / nol e)

D 1L of 1.8 g% Nad

E. 1 L of 0.9 g% NaC

Wi ch is FALSE?

A Venous obstruction tends to decrease PV and increase |SV.

B. I ncreasing total peripheral resistance tends to decrease
PV and increase | SV.

C. When ECV is increased, ISV tends to increase but PV tends
to remai n constant.

D. Both hematocrit and plasma colloid oncotic pressure
(Pic) tend to decrease during henorrhagic hypotension
(1 ow bl ood pressure due to blood | oss).

E. | ncreasi ng aver age system c capillary hydrostatic

pressure tends to decrease PV and increase | SV.

Wi ch decreases RBF but has little or no effect on GFR?

A constriction of afferent and dilation of efferent
arterioles

dilation of both afferent and efferent arterioles
constriction of efferent arterioles

constriction of both afferent and efferent arterioles
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dilation of af f erent and constriction of ef f erent

arteriol es



41.

42.

VWi ch i ncreases GFR?

A

B

E

a decrease in the ultrafiltration coefficient (Kf)

a decrease in glomerular capillary hydrostatic pressure
(Pc)
an increase in tubular fluid hydrostatic pressure (P;)

a decrease in efferent arteriolar resistance

a decrease in plasma colloid oncotic pressure (Pig)

If arterial plasma or serum creatinine concentration (Acy) is
four times the normal val ue, then:

A

bl ood urea nitrogen (BUN) is approximtely four tinmes the
nor mal val ue.

creatinine clearance (Cg) is approximately one fourth
t he normal val ue.

creatinine excretion rate is approxi mately nornmal .

GFR i s approximately one fourth the normal val ue.

all the above



Questions 43 and 44 relate to the foll ow ng data.

43.

44.

arterial inulin concentration (A p)

arterial glucose concentration (Aglu)

urine inulin concentration (Un)

urine glucose concentration (Uglu)
urine flow (V)

VWi ch i s FALSE?

A
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Every mnute, 6 ng of glucose are excreted.

Inulin clearance (G ) = GR
G ucose clearance (Cgjy) = 50 m/mnute.
GFR = 50 ml/m nute.

Every mnute, 300 ng of glucose are filtered.

VWi ch i s FALSE?

A

B
C.
D

2 mg%
600 nmy%
100 mg%

600 ngy%
1 mM/mnute

Every m nute, 294 ng of glucose are reabsorbed.

G ucose Ty = 294 ng/ m nute.

A ucose threshold is | ess than 600 mg%
| f Aglu doubled (increased to 1200 g%,

excretion rate woul d doubl e.

V = 60 m / hour.

then gl ucose



45.

46.

In the proximal tubule:

A

glucose ("d" optical isonmer) and Na ions are co-
transported across the |unenal (apical) nenbrane.

metabolic internmediates (such as lactate) are reabsorbed

by Ty mechani sns.

i norgani ¢ phosphate ions (HPO4 and HyoPO4q) are reabsorbed
by a Tp nmechani sm

amno acids ("I" optical isoners) and Na ions are co-
transported across the |unenal (apical) nenbrane.

all the above

Wi ch is FALSE concerning the proximal tubule?

A

Organic bases or cations (such as creatinine) are

reabsorbed by one or nore Ty mechani sns.
Fractional reabsorption of HYO is alnost constant,

averaging 60 - 80%of filtered HyO

Tubul ar fluid never has an osnolality higher than the

osnolality of ISF in the renal cortex.

Absol ute reabsorption of HyO is about proportional to

the GFR, if GFR doubles, reabsorption of HpO al so about

doubl es.

Organic acids or anions (such as PAH) are secreted by one

or nore Ty mechani sns.



47.

48.

In the proximal tubule:
A Cl ions are actively reabsorbed.
B. H and Na ions are counter-transported across the |unenal
(api cal) nmenbrane on the sanme carrier
C. HoO reabsorption by osnosis is due primarily to the
reabsorption of solutes by Ty mechani sns.
D. HCO3 and Na ions are co-transported across the |unena
(apical) nmenbrane on the same carrier
E. K ions are passively secreted.
"S" is a solute with no electrical charge (val ence of zero),
which is conpletely reabsorbed from proxi mal tubular fluid by
a secondary active transport nechanism | ocated on the |unena
(apical) nenbrane. Predict the nost likely relative
concentrations of "S' in tubular fluid (S1), inside the
tubular cell (Sp), and in the renal |ISF (S3). (Hi nt: it
m ght help to draw a diagram of a cell with tubular fluid on
one side and | SF on the other side)
A S1 < S < S3
B S1 < Sp > S3
C S1 = S2 = 53
D S1 > S < S3
E S1 > Sy > S3



49.

50.

Whi ch does NOT occur after inhibiting renal carbonic anhydrase

activity?

A
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Excretion of titratable acid decreases.
Excretion of HCO3 ions increases.

Uri ne pH decreases.

Uine flow (V) increases.

Urine osnolality decreases.

Wi ch is FALSE concerning the | oop of Henle?

A
B

The descending linb is relatively perneable to HyQ

HpoO, but Ilittle or no solute, is reabsorbed in the

descending |inb.
Cl i1ons are reabsorbed by a secondary active transport
mechanism (Na, K, and 2 Cd co-transporter) in the
ascending |inb.

Solute, but little or no HpO is reabsorbed in the

ascending |inb.

The ascending linb is relatively perneable to HyQ



51.

52.

Wi ch is FALSE concerning the cortico-nmedullary osnotic

gradi ent ?

A

It decreases if tubular fluid flowrate through the | oop
of Henl e increases above nornmal .

It increases if tubular fluid flowrate through the | oop
of Henl e decreases slightly bel ow nornal .

It decreases if solute reabsorption in the | oop of Henle
decr eases.

It increases if blood flow through the vasa recta

capill aries decreases to zero.

It decreases if blood flow through the vasa recta

capillaries increases above nornal.

A drug which inhibits solute reabsorption in the | oop of Henle
is given to a person who has been excreting hypertonic urine.
Wi ch effects are MOST |i kel y?

A

i ncreased V, increased excretion of Na and K ions,

decreased Ugsm

i ncreased V, no change in excretion of Na and K ions,

decreased Ugsm

i ncreased V, increased excretion of Na ions, no change in

excretion of K ions, decreased Uggm

i ncreased V, no change in excretion of Na and K ions,

i ncreased Uggm

i ncreased V, increased excretion of Na and K ions,

i ncreased Uggm



53.

54.

Wi ch is FALSE concerning the distal tubule and collecting

duct ?

A

Antidiuretic hornone (ADH or vasopressin) increases HpO

perneability.

Antidiuretic hornone increases HpO reabsorption

Par at hyroi d hornone increases secretion of inorganic

phosphate ions (HPO4 and HpPQy) .

Al dosterone increases reabsorption of Na ions.

Al dost erone i ncreases secretion of K ions.

In the distal tubule and collecting duct:

A

for every Hion secreted, an HCO3 ion diffuses or is

transported into the renal | SF.

H ions can be secreted against a large (2-3 unit) pH
gr adi ent .

for every Na ion reabsorbed, either a d ionis
reabsorbed or a Kor an Hion is secreted.

t he presence of unreabsorbabl e anions increases the
secretion of K and H ions.

all the above



55.

56.

Which is MOST unexpected in a severely dehydrated person?

A

B

D
E

Uosm/! Posm< 1.0

Posm > 300 nGs/L of HyO

hi gh plasma concentration of antidiuretic hornone (ADH
vasopr essin)

hi gh pl asma concentration of al dosterone

plasma Na concentration > 140 nEqg/L of HpO

Whi ch BEST explains an increase in urine flow rate (V) after
drinking 2 L of water and absorbing it fromthe gut?

A

The PV is increased, which leads to an increase in
arterial blood pressure, which leads to an increase in
GFR, which leads to an increase in V.

Posm is decreased, which inhibits the secretion of
antidiuretic hornone (ADH), which |eads to a decrease in
the reabsorption of filtered water, which leads to an
increase in V.

The plasma colloid osmotic pressure (Pig) is decreased,
which directly leads to an increase in GFR, which | eads
to an increase in V.

The ECV is increased, which leads to a decrease in
al dost er one secretion, whi ch | eads to decr eased
reabsorption of filtered Na ions and water in the
proxi mal tubule, which leads to an increase in V.

Posm is decreased, which inhibits the secretion of
antidiuretic hornone (ADH), which |eads to a decrease in
afferent arteriolar constriction, which leads to an

increase in GFR, which leads to an increase in V.
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58.

The basic electrical rhythm (BER) of the gastrointestinal

tract

A

refers to:

rhythm c and spont aneous action potentials throughout the
gut .
spont aneous electrical activity which is initiated in
Cajal cells and then spreads from nuscle cell to nuscle
cell by gap junctions.
spont aneous hyperpolarizations of the <circular snpoth
nmuscl e cells of sphincters.
rhythmc electrical potentials of the intrinsic neurons
of the gut.
rhythmc electrical potentials of the extrinsic neurons

comng to the gut fromthe CNS

During the esophageal phase of swall ow ng, which provides the

contr

A
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ol over the upper one third of the esophagus?
intrinsic notor neurons of the nyenteric plexus
extrinsic parasynpathetic neurons

extrinsic somati c notor neurons

gastrin and CCK

extrinsic synpathetic neurons



59.

60.

61.

Gastric notility and secretion are stinulated before food
arrives in the stomach, followi ng the sight, snell, and taste
of food. This is referred to as the cephalic phase, and the
stinmulation is caused by:

activation of synpathetic neurons.

activation of parasynpathetic neurons.

presence of salivary anylase in the oral cavity.

i ncreased secretin secretion.

m O O ® >

reduced gastrin secretion.

Gastric notility and secretion are reduced when chyne begins
to enter the duodenum from the stonach. This is referred to
as the intestinal phase, and the reduction in gastric function
is caused, in part, by:

A i nactivation of synpathetic neurons.

B activation of parasynpathetic neurons.

C. presence of salivary anylase in the stonach.

D i ncreased secretin secretion.

E i ncreased gastrin secretion.

Secretion of the acinar cells within the exocrine pancreas iIs

i ncreased by parasynpathetic innervation and by the presence
of in the bl ood.

secretin
CCK
insulin

bi carbonate ions

m O O ® >

hydr ogen i ons



62.

63.

An increase in the concentration of bile salts in the porta
bl ood returning to the liver has which effect on hepatocyte
function?

A a decrease in the release of bile salts into the bile
cannul i cul i
B. an increase in the synthesis of bile salts within the

hepat ocyt e

C. an increase in the release of bile salts into the portal
bl ood
D. a decrease in synthesis of bile salts wthin the

hepat ocyt e
E. A and D above.

Wi ch is FALSE concerning fat digestion and absorption?

A Bile salts are essential for the enmulsification of fat
droplets and the formation of mcelles.

B. Li pases and phosphol i pases which digest triglycerides and
phosphol i pids cone fromthe exocrine pancreas.

C. Monogl ycerides and fatty acids are transported into
intestinal nucosal cells by transport proteins using ATP
(active transport).

D. When fat digestion and absorption are conprom sed, so is
the absorption of Vitamns A D, E and K

E. Fats are resynthesized within the intestinal nucosal

cel | s.



64.

65.

Sodiumions enter intestinal mucosal cells by cotransport with
gl ucose, amno acids, and chloride ions, and by exchanging

wi th hydrogen ions . Sodium ions leave the intestinal cells
by way of:

A active exchange with potassiumions.

B. active exchange with cal cium i ons.

C. cotransport with glucose.

D. cotransport with am no acids.

E. cotransport with fatty acids.

Wi ch characterizes water absorption in the gastrointestina

tract?

A Water noves from intestinal lunmen to blood by active
transport nolecules in the intestinal cells.

B. Water noves by osnosis and follows the absorption of
i ons, nonosaccharides, and am no aci ds.

C. Water noves through the intestinal cells by a nechanism
controll ed by the hornone ADH.

D. Water noves only in the duodenum by unknown nechani sns.

E. Water is absorbed only in the col on.



[HCO, ] (mEq)

66. Which is NOT i nvolved in defecation?

A | ocal intrinsic sensory neurons
parasynpat hetic neurons comng from the sacral spinal
cord
C. somatic notor neurons innervating the external anal
sphi ncter
D. somatic notor neurons innervating the internal anal
sphi ncter
E. hi gher neural controls in the brain and spinal cord
» PLO= P S % sl For questions 67-72, consider the pH -
/ | [HCO3 ] diagramto the right (a
“0 — graphi cal representation of the
- A/ /o Hender son- Hassel bal ch Equati on).
ECF| TITRATION CURVE'
32 At S
zg\jgsg; 67. Use the pH - [HOO3 ] diagramto
24—t~ estimate the pH of a person with: PaCO
20 [ = 80 nm Hg and [HCO3 ] = nor nal
16 o
s A 7.1
12
8L B. 7.2
b
C 7.3
O7.O 7.1 72 73 74 75 76 7.7 7.8
D. 7.4

pH



68.

69.

Point Ain the figure nost likely represents a person with

A decrease in respiratory function and little renal

conpensati on.

B. a decrease in respiratory function and significant renal

conpensati on
C. met abolic acidosis and little respiratory conpensation

D. nmet abol i c aci dosi s and significant respiratory

conpensati on

E. normal pH and nornmal PaCOp

A person has pH = 7.44 and [FKIg-] = 30 nM This is nost

consistent with

A an acute asthma attack

B. a strongly al kal i ne diet

C. renal insufficiency (reduced |level of function

D. a nedul lary tunor which stinulates the respiratory center

E. COPD (chronic obstructive pul nonary di sease)



70.

71.

72.

A patient that tested normal yesterday, today manifests a

PaCOy of 55 nm Hg. Lung and kidney function tests have not
been perfornmed. Conpared to normal val ues, what are the nost

l'ikely pH and [ HCO3

A | ower pH and | ower [HCO3
B. | ower pH and near normal [HCO3
C. near normal pH and near normal [HCO3

D. near normal pH and hi gher [HCO3

E. hi gher pH and hi gher [HCO3

Hydrogen ions generated in the body are buffered by

A extracel | ul ar bi carbonate
B. pl asma proteins

C. i norgani ¢ phosphat es

D. intracel lul ar proteins

E. Al the above

Hypocapni a neans:
A. m nute ventilation is bel ow nornal

B. | CV osnolality is bel ow nor mal

C. pl asma [FKIg-] i s bel ow nornal

D. arterial [COy] is bel ow nornal

E. pl asma pH i s bel ow nor mal



