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1. {12 pomts). Circle the cormect answer or Fill m the blanks:
M. Muscle spindles are toni
B. The patellar (knee-jerk) reflex is
C. In a relaxed muscle the spindle

[ at rest.

reflex on the igsilateril / contralaters) side.

For the following, indicate whether the rate of firing of muscle spindle sensory neurons-increases,
decreasas, or remains ﬂmme:tﬂ,
D. During an isotonic contraction in a normal muscle: |NCu@l RS

E. During an isotonic contraction in a nomal muscle w
F. During an isotonic contraction in a muscle if the axons of the

2. (18 points). You are enjoying a nice day at the world famous San Diego Zoo and suddenly an angry

e

hélii_@iiinﬂikd: \NCRROSE S
LarmImaL
A Sk

gorilla gets loose and heads straight to you. List the nppmprmt: change in your orpans, the

Wm@mmwﬁ:ﬂ, und whether it i excitatory or inhibitory by this strong

“sympathetic sr.unulmun?
Eﬁbl:tur Organ Sympathetic Response | Recepior Excitstory ¢r Iuhibitary [
A. Puptl ofeye Dilo® ot 2oy
B. Heart e nweAtignete | A 2 xekborty
g wesoRudiddiloien b Tt JOVCy
Dlmesine  |o— oy & | ool Tl 4010y
E. Adipose tissue A Fﬂ.‘f%ﬂbﬂ s m Ergi | E‘:;uﬁ»!ﬁi L}

ts{ &

3. (18 poims). A pharmaceutical company developed several drugs that inferact with the

system of a hormone whose receptor [s coupled t For the following, indicate whether the drug

will increase (1) or decrease (| ) the effects of the hormone, and which step is affected:

T —

—t—1 A. Drug binds (o the hormone binding site of the receplor, bul doesn'{ activate it I@L‘E&Eﬂ
B. Drug inhibits the GTPase activity uf{‘:ﬁ. U@Eﬁ@i

4\ €. Drug inhibits adenylyl eyclase, 'QEUEDGE-.

“t | D. Drug inhibits Protein Kinase A {Eu:e;ﬁ?

—+ | B Drug inhibits cAMP phosphodiesterase - m\mﬁi

4| F. Drug inhibits Protein phosphatases. %ﬁd{m&ﬁ“’

Fon
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4. (14 points) A young mother of a 2 month-old baby was brought to the ER ina coma a Car
accident that caused a cerebral concussion. MR1 showed the main problem was edema (Swellina) and a
smull hemorrage at the base of the brain. Fortunately, she recovered and was released apparently
healthy, But a fiew days later she retumed complaining of unguenchable thirst, ination with
large volumes, and noted that, although she had plenty of milk, her baby seemed to labor i
while suckling her breast and nursing him took much longer than before the accident Urinalysis
-{7] showed no glisose i the urine. Blood tests showed she was delipdrated with elevated plasma
osmolanty. ACTH, TSH, and Growth hormone Jevels were normal.
A. Name two hormones and their actions, so that their absence could account for all of the above .
symptoms: OXQjoca] - CUES W WA LeY dau | AJAS () LIS (piagion N 0BT

AD ‘fﬂmﬁﬁh mruca ~ QFEOWPHON oF Hz0 10 Rdniy
B. What was damaged by the accident to cause the sbnormalities? Bsstemor PidUitaliy) s

= '1;% '.'f'l
af'”;" ﬁﬂﬁtﬁﬁ-
g 44';91 ‘Was the hypothalamic-pituitary portal system damaged? (Yes or No, justify your answer): A _* 4=

i \2 m}tﬁm, hypodndfarmys SHI Rasing| ExclicsOTe) nay monos
SRR Qost - PiduidaI?) bok Bost Piborierd) nod (Sloasing & RN

"-E{% - 7 ints). For the following conditions in striated muscle, indicate if the myosin heads are bound

. actin or free, what ligand(s), or none, are bound 1o or dissociating from myosin, and the valve of the
ungle between the filaments and the crossbridges or, if it is changing, from what to what,

Mvyosin-Actin Myosin ligand{s) Crossbridge angle

Relaxed State
Low ATP, High Ca™ L %E =
During the “power stroke™ | Feoo R AoPy @ [90"-US5P\T
6. (12 points). A. Draw a plot of the membrane potential vs. time of a cell ufﬂi{glm-mrial node )@;‘.&5
during resting conditions. Indicate ﬂh‘ﬁ?ﬁ%ﬁim involved in the pacemaker potential, and in
“Jl- the rising portion, and the falling portion of the action potential, qmmﬁmwmrm VR

B. What channels gpep during stimulation of the vagus nerveind how do they affect the frequency of
action potentials (increase, decrease, no change)? AROEOST (ol

X B)ea onvers celd

O x¥ 1) ca¥ oo oIS
g 5 ) Kr gnomntd el
E

%) RWr erFiUR
- gt IRY 30
O Te ronuld3 C
O wekiin YO oo

Tiens eonrel — (N
M\

NAGE NRL -\ no(@ WE EF WX S g @HZOMON = &y Hetrd Rotl
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7. (12 points) Draw the electrocardiosfam you expect (lead II) in a patient that suffiered a lesion that
killed all the eells of the S-A_pode. Indicate the correct letters comesponding to each wave and note
any abnormal or missing waves, as well as whether the waves will be thythmic any changes

in their in the ECG of this patient: i) @ 2
n frequency in of this p r):nt. SIC) q@n% =0

+4 | N

GRS WONEs are mole Sepasaded aundt Aoy o rﬁaﬂmﬂ% Folloud ﬁ
 Pwaes (o ihgplm, J Teqench) oF 0P |t awa 1espeing
| uitng 1@ SHmdcdon hidk fossar @ samo ume ol &nvide]

8, (14 points). Below is PV diagram of the left ventricle during one cardiac cycle. Fill in the blanks for
the following events with either the single location (A, B, C, D) or the appropriate segment (B-A-D,
B-C, A-B-C-D, etc.) in the comeet sequence.

'D'I-Jf-' B P

D

AWB EE:’

Pressung

Volume

@B The correct sequence of a full cycle, siarting with ventricular filling. ©5Q—> © 7
_ﬂ_ The first heart sound
_ 5 The second heart sound
The after-load
The pre-load
ca)
¥y 2 The period when g munmur due to either stenosis of the nutsa'l valve or incompetence of the
m{.%ﬂﬁuﬁﬁu teard.  DyORYOUL — 208 gnd \3F hoard sconds !
Fr—> GThe period when a murmur due to either stenosis of the aortic valve or incompetence of the
mitral valve can be heard. i_ﬁ{-;_, FOWL — VR - sawgndy baeond Eﬂakﬁﬂd

©gad
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Wtﬂ
9. (12 points). List or diagram the %ﬂ that canse ufnqma:‘di:al cells; include
the directions of transport, where ane they i the m sl cells, and what are their energy
- requirements (i.e., primary or secondary active transport, energy source)? Be sure to specify
stoichiometiry when appropriate. _
Tor weleketion , 1eads 4 @i &t 1O &cF, SR

Dot Vs ook dhom) ot AtFusey wlkh 1 EoF (Prrnany PchucTn)
Eﬁ“ﬁtﬁﬁ ‘F‘r“nﬁrﬁ_ Lfihwm%} Vo Wtﬂ% Wt oot 0F % Qtwﬁ% oy i
A HALBNT | erdrguy om Noblht FRse POWRS $1Q il
OO @that alipw ot 30 b Wideed oty OFAB

MUXCFOR A Tersion = COBING e MEROTU
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