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PART A: Grammar

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then, mark the
correct choice on your answer sheet.

72 31- You can skip around within a section, so answer the questions that are easiest for you, ......... the
more difficult questions for the end.

1) by saving 2) saving 3) it saves 4) save
7. 32- While Marion Park is still the largest park, it is no longer as popular as .........

1) it was once 2) once was 3) once was it 4) was once
72 33- Coffee seems to be one of the world’s biggest and most enduring passions, as coffee houses continue
to pop up on every COrner, ......... beans from multiple exotic and sometimes completely unfamiliar locations.

1) each one sports 2) sporting each one

3) each one sporting 4) in each one of which it sports
R 34- e of metal, this mechanism is approximately the size of a shoebox.

1) To be made 2) Having made 3) Made 4) Been made
72 35- The process by which a hostile or unsuitable environment is transformed into ....... is called
terraforming.

1) sustaining one that human life 2) one that can sustain human life

3) that of one to sustain human’s life 4) that one is sustained by humans’ life
72 36- In the case of humans, when a person becomes infected and the resistant bacteria set up home in the
gut, the sufferer has two choices: .........

1) you should look for help or stay at home 2) whether look for help or stay at home

3) looking for help or stay at home 4) look for help or stay at home
72 37- Regularly taking part in a demanding and potentially dangerous activity leads to enhanced physical
conditioning, ......... speed of thought and reaction time.

1) which improve 2) which it improves

3) as well as improved 4) in addition to improve

72, 38- In 1900, this area had a combination of residential and industrial features, but by 1935 the industrial
features ......... .
1) had disappeared 2) would disappear 3) to have disappeared 4) was disappearing

PART B: Vocabulary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then, mark the
correct choice on your answer sheet.

72 39- The ......... of a second row of houses on Bayley Street and the removal of the railway line made room
for a spacious park and children’s play area.
1) deficiency 2) demarcation 3) deterrence 4) demolition
72 40- The coach knows the sport inside out, and we treat her with the respect she ......... .
1) exposes 2) deserves 3) diffuses 4) reminds
72 41- The virus remains ......... in nerve tissue until activated.
1) innate 2) harmful 3) dormant 4) diverse
72 42- In order to cut costs, my boss has asked me to eliminate all positions that are not ......... to day-to-day
operations.
1) indispensable 2) indeterminate 3) incompatible 4) indiscriminate
2. 43- In Hank’s family, the genetic factors of ......... must be strong because most of the members live to be

over ninety years of age.
1) prosperity 2) longevity 3) perception 4) anticipation
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Answer the questions that are easiest for you.
Save the more difficult questions for the end.
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... answer the questions that are easiest for you, and save the more difficult questions for the end.
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... answer the questions that are easiest for you, saving the more difficult questions for the end.
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While Marion Park is still the largest park, it is no longer as popular as it was once.
While Marion Park is still the largest park, it is no longer as popular as it once was.
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If 'm asked what the next most important quality is for a novelist, that’s easy too: focus—the ability to
concentrate all your limited talents on whatever’s critical at the moment. Without that you can’t accomplish
anything of value, while, if you can focus effectively, you’ll be able to compensate for an erratic talent or even a
shortage of it. I generally concentrate on work for three or four hours every morning. I sit at my desk and focus
totally on what I’'m writing. I don’t see anything else; I don’t think about anything else.

After focus, the next most important thing for a novelist is, hands down, endurance. If you concentrate on
writing three or four hours a day and feel tired after a week of this, you're not going to be able to write a long work.
What’s needed for a writer of fiction - at least one who hopes to write a novel - is the energy to focus every day for
half a year, or a year, two years ... .

Fortunately, these two disciplines - focus and endurance - are different from talent, since they can be acquired
and sharpened through training. You’ll naturally learn both concentration and endurance when you sit down every
day at your desk and train yourself to focus on one point. This is a lot like the training of muscles ... gradually
you’ll expand the limits of what you’re able to do. Almost imperceptibly you’ll make the bar rise. This involves the
same process as jogging every day to strengthen your muscles and develop a runner’s physique ... . Patience is a
must in this process, but I guarantee the results will come ... . The great mystery writer Raymond Chandler once
confessed that even if he didn’t write anything, he made sure he sat down at his desk every single day and
concentrated.

72 51- What is the primary purpose of the passage?

1) To point out the shortcomings of a common understanding of a special ability
2) To illuminate the factors underlying a phenomenon

3) To categorize a concept based on a common theme

4) Contrast the alternative interpretations of a skill

72 52- In paragraph 1, the writer has used an analogy in order to .........
1) correct a misunderstanding 2) deflate his early statement
3) downplay the role of talent 4) further support his thesis

72 53- Which of the following best describes the function of paragraph 2 in relation to the central theme of
paragraph 1?

1) Qualifies it to some extent 2) Rejects it invoking the history of art

3) Accentuates it with further examples 4) Introduces a number of exceptions to it

72, 54- What does the passage state about Schubert and Mozart?

1) They vanished form the world of art when their fame had begun to wane.
2) Their present-day appeal is wholly attributable to their unworldly genius.
3) Their early death made a contribution to their unprecedented renown.

4) They perished at a time when they were in their heydays.

7. 55- Which of the following statements is true, according to the passage?

1) One’s talent is not under one’s full control.

2) The qualities required to make someone a great novelist are acquired rather than innate.

3) Anyone short of talent is highly unlikely to be able to produce a decent novel of enough length.
4) Focus and endurance are two qualities that can be picked up very fast in formal training sessions.

PASSAGE 2:

Polar bears are being increasingly threatened by the effects of climate change, but their disappearance could have
far-reaching consequences. They are uniquely adapted to the extreme conditions of the Arctic Circle, where
temperatures can reach - 40°C. One reason for this is that they have up to 11 centimeters of fat underneath their
skin. Humans with comparative levels of adipose tissue would be considered obese and would be likely to suffer
from diabetes and heart disease. Yet the polar bear experiences no such consequences.
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A 2014 study by Shi Ping Liu and colleagues sheds light on this mystery. They compared the genetic structure
of polar bears with that of their closest relatives from a warmer climate, the brown bears. This allowed them to
determine the genes that have allowed polar bears to survive in one of the toughest environments on Earth. Liu and
his colleagues found the polar bears had a gene known as APoB, which reduces levels of low- density lipoproteins
(LDLs) - a form of ‘bad’ cholesterol. In humans, mutations of this gene are associated with increased risk of heart
disease. Polar bears may therefore be an important study model to understand heart disease in humans.

The genome of the polar bear may also provide the solution for another condition, one that particularly affects
our older generation: osteoporosis. This is a disease where bones show reduced density, usually caused by
insufficient exercise, reduced calcium intake or food starvation. Bone tissue is constantly being remodeled,
meaning that bone is added or removed, depending on nutrient availability and the stress that the bone is under.
Female polar bears, however, undergo extreme conditions during every pregnancy. Once autumn comes around,
these females will dig maternity dens in the snow and will remain there throughout the winter, both before and after
the birth of their cubs. This process results in about six months of fasting, where the female bears have to keep
themselves and their cubs alive, depleting their own calcium and calorie reserves. Despite this, their bones remain
strong and dense.

Physiologists Alanda Lennox and Allen Goodship found an explanation for this paradox in 2008. They
discovered that pregnant bears were able to increase the density of their bones before they started to build their
dens. In addition, six months later, when they finally emerged from the den with their cubs, there was no evidence
of significant loss of bone density. Hibernating brown bears do not have this capacity and must therefore resort to
major bone reformation in the following spring. If the mechanism of bone remodeling in polar bears can be
understood, many bedridden humans, and even astronauts, could potentially benefit.

72 56- What is the passage mainly concerned with?
1) The medical benefits of the polar bear for humanity
2) Differences between the polar bear and the brown bear
3) The way the polar bear has managed to survive over time
4) The physiological similarity between polar bears and humans

2. 57- Which of the following can be understood from the passage about the study by Shi Ping Liu and

colleagues?
1) It ushered in further studies designed to use animals’ physiology to combat diseases in humans.

2) It was motivated by the polar bear’s exceptional ability to overcome diseases that are fatal to humans.

3) It revealed the reason why the polar bear is immune to a condition that is detrimental to humans.

4) It led to the discovery of a special gene whose mutation is believed to have terrible consequences for
humans.

72, 58- Which of the following does the underlined “one” in paragraph 3 refer to?
1) genome 2) condition 3) solution 4) polar bear

72, 59- Which of the following is NOT stated about the pregnant polar bear?

1) It does not significantly lose the strength and density of its bone, although it does not eat anything for about
six months.

2) It stays, for some time, in the den it constructs not only before but also after the birth of its cubs.

3) It begins to augment the density of its bone shortly after building its den to start fasting.

4) It consumes its own calcium and calorie reserves during the time it is in its den.

72 60- What rhetorical function or technique is not used in the development of the main point in the last
paragraph?
1) Process description 2) Appeal to authority 3) Contrast 4) Causality
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If the mechanism of bone remodeling in polar bears can be understood, many bedridden humans, and even
astronauts, could potentially benefit.
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A 2014 study by Shi Ping Liu and colleagues sheds light on this mystery.
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In addition, six months later, when they finally emerged from the den with their cubs, there was no evidence of
significant loss of bone density.
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Once autumn comes around, these females will dig maternity dens in the snow and will remain there throughout the
winter, both before and after the birth of their cubs.
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They discovered that pregnant bears were able to increase the density of their bones before they started to build
their dens.
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... cubs alive, depleting their own calcium and calorie reserves.

Sl oo oolasal yo5 (28 (938 51 SGplas ATAIFIL Lol 4S5 5 00y) dmags )0 €1 aiy 35 5

Sl aogi (1) 45

=l (appeal to authority) « |, Koo ,las 4 ads Jusgiod sammoylis «8L5T,L glal jo Cunsigles sud 90 4 o,Lil :(Y) 438 o)yt iTand s
el GBI cpl 5o (anslie) CONLTASt o5 51 oolitul oaimsyLis «loged ()5 5 (oakad w5 Saome dulie (V) 4y )5 oy p

Ll BISLL ool o (causality) Jslee cde alal, jpa> e 4 €Xplanation for this paradox o ,le o 5,15 :(F) 4 35 oy



@ AR G5O Y Ady &y oyl e o WL TR RS

i 3 9sB 18 ol g dy 25 390 ok 2o s 5 59 45 Iy taadye ol 3¥ sk o2l $la I &2 295kl 2 Sistloidt
b 39 0 han (sUacsnily 4 4orgi U g ity 5 U [y Jlhan s asiS il sl g 5 513t 5 rlin gl i 0 156 45 1y sl 35
o8 19 Ceodle dolizewly jo ¢ ol o y 0 A P as' |, k.?’“"b ! z ol gYt] ‘_;‘3 ouls ylo g ouls ylo a5 ‘$7ul.u 9 Jl;.m

S99 SO S Sllge b 3 Lol o gadly e (oLl ol 51 a3 lle 50 b aBly e 53 I slacums gine & Jbs Ll 1) £
ol S50 g oll Jevumo (ot o594 ol Cdgd Wloludl & o (clainl o pwlow olEil (o gl 0 ;0 0)90 Wlegudao jo a5 g
Oloias 5l abgpio jo 39280 Llosinl = cwlow Sl Suxio 6,10 peSl o @ (Sow (o 31 oolisiw! .Cawl aid )5 51 13 oolisiwl 8 g0 «abg yieo
ool 48,5 5155 Al 9 y90 (K yd (GO (S0 ySa9) b P UbT (wluslp daiyon Sl (M Ty S il Sy g Amil e OO
(ol Bl 9l (6500593 bsw B Wlegudao ()T 31w g o oolaiml e3ljuigsT g LaSho (9 StwS HBT 30 s (GO (g5 49 i)
B8 5 395 gl ol sl oo 5 eoliswl 4 )l cdgo @ ylas pue Jud 4y copiadl a9 395 by
S (o0 i [ 5l 090 Wlegaan 50 (I GlodlSo 5l ooliinl g 5950 42 bg2yo sledl cdzg (2 yie 42 390 (P )3 Tuome 45 (9053 3590 plUS
3929 k3 5,8 )0 atrew 5 j5iie (Hgie Oygody w8 DLodl (o aS )5 05l ol Aiged b eis,S colaul 5,55 0gad ) 5l aS SLuS ()
oolaul LS‘:L"“?‘ JﬁL..wo UL"‘ 6‘]" L5]L».’> Sl 05.».».0) )l “«SHmO9y UL)LS"“)b uLCa.»Ja.a o)|~.\4| uLo.(b D (S HM0H9)° UL‘)L.;‘“)[B B-JLC}»JG.Q (Y
-.\Jv);‘sﬂ
23,5 o oolainl adar L6, sleoss 5l a3 Ol o Sasdg ) 5l (g ks (F
D5 10595 5 owliow Slasl (gl (BT @508 5l Sl DL 5 eslannl (F

S S glgime Judo LadsS soliiwl (o yod Jled gl gy 3l wsilen lodao a5 Cowl ouls el LDQT S cw pod 9 (o yd S Glgie VY &5
pladl 395 (rmadao (ol ply ol oud Jlocl 6,93 (nf (oS S 50 Jlad (pur yu8 sla gy Lo sleme wuo s TV Ldd a5 add oo (L (yliw yu93 099
NS oS (50508 1 (3ol g Wi LT (20,5 g0 &) 45" soudlin b Jol 5 (uwyo 49 10 ,51Lo B AliS (oo (ouwyd i (slgizmo JUnd (b3901 (2 5b 4
b s pi gLy Jlooel g (390l (SigSar 4 azgi b (w30 i (slgicno 45 Consl (639306 (b9 (3] b 09 i (B 35901 (21 31 5
05,5 5 55b
Sl 358 Ykl 13 35290 55 3530 oIS

Alaslas iygel g sy, 5l eolaiwl poy) @ oliel wilos 57 b 1y i 1o 0,90 cwyd S a5 L_,>_Slfl ()

Al ghre jeb 4y ligel s (pusys Dl yad Gl el Gl s o yd IS 50 plgime Dl pds Jleel L (F

3l Jlab 5 gy bl (gmeyd o peT 255 5 4tS ) p3Y (led] Gl s (aedes (F

WSS (5,5 he abgiye (ralae b Sl g (b o e (sl abgr e s (508 g agd PR a0 Slge (2995 g S maaie (F
Wyl gum 30 lwdl og,8 ol olisel 4y .0,ls (g5l 12 5l p (slogdll dlumiw! 45 Cowl s yori S )1 S ! (L 1,5 L8y oBaus jo VY &5
Ol oLl g Loyl olms alpug 41 (05 Sl s i 9 ol Bud (cio o2 50 - Comsl 00l aogi (31 1 (S T 4T sl (ehdan ) Wil
Glwlue! o g S1)ol S g cds alidls Jho (Lo (gl syl (l pla . abl oo cCuwl ol (85 3, (2515 g0l Alwg 41 a5 (S8 Ol gimo
9 P9 Ay 923 (o 1 lgisl Gl (Yl ilona] 0929 4 wuz Gcanige g Jalgs b (83 0595 3 il )0 4T (b el g Wl 51w ylee
Lyl oy e g 4925 STyl g 9 o0 ool (lg ol 51 (28lg i pmo dlagyT oliiel a4y .aiuilu) (63l (2S48 by & (IS 3 252
sl 48,5 130 1, 1 45 Consl il 3 renrdly by oylus!
9033050 S 325 comsl ol epuogi (o )0 45 i T ly LIS L) oS5 g o yihe 41 D9 (P 5D T 45 (S y9u0 40 <3 )90 pluS

il e plsd 5 0y (galy S ay wilihs Sl 25 5 505 Ll 55 glis oy wilizen ol 3l Sl 5 STl (S5 5 s alidl> ()

Nl Sl Jgol (ooled 5 GelS 5 e yd bl o 2,508, el (S (T

25l pald o)L, 5l oglite 5 Saalr (S g paled S ()l s (I Dyge 50 45 iy5k cal r lelidly o395l (F

Dlce s bl ol ed g sl (s ol 3l o sl gl 5 SISl 51 (6l a5 ol oo ol (F




1FF (o558 Ll pole 09 5 (y903T OWI3w G5O 5 4y i b sl ko VoA @

A A w35 oo ol Jglitio 03 55 Wil (sline 055 (53T (riems &y gl wrol sl (o1l 53 42T &y (ales (i 53 sl =T F T
sS993 (613 03953 300 ylwdT Lo a5 salle cpl .o 95 o0 0 70335 9 039l0 (35 30 4T Camsl (ylad i limo (eutdS (4 (B b m (22 5E Cugh 050
(R i o <] 9 Ogbon BTyl b (o b (oodsl b (B s (S Comsl (T 4 GRSTg 33 9 (2 50 9 9,19 Sl » xE LRS gl Al 4o
S e iz g AT (03 1 (Y Il g (2Blg g 1 g Cewlo 395 oo «(55lome (el (Yl e y0 e (o058 9 ol 5L
faiS o0 JolS 1) o )0 (I lr cazrg (2 il &1 0390 plas
Sl gy Ol S 1z )l (Lo g 428 BB gl polis ()
ol (o (3097 (e04 9 (F3je2 p (T
Sl o 0 > g lalue YL V> (¥
3l 093 Lpa |y (Soj0,e (F
ol 130 3 S i IS s (3,50 Wil g0y <095 50yl 0131 & emsl (1l e sloinl Sl 50 500 lacde 1 Sy —TD ES
B o 50 plgi o0 Wigyeen JIgw 125 6HUpS lp 45 (HBlg0 50 1y plojle SO (LSHL Gaasss WS (oo axzgi 1) 095 (LS (r plw 6,05
iy ol iyl (gl Joe 50 (aiiS (o0 (i AT (2Bl b aisS (o0 )5 s a5 (LT sidid (oo (Jlgw ol & ol )0 (B 05T e
Olojlow 5o (eloia! (L (cwlwl Y3 31095 45 Cowl Figo b pilay 05551 (3 2 (ot 31 2 cpomilimno yué L9014 39 0 00l €SI T Judo»
O (22 3)l 4 S (15K pue 90955 53 958 5B o (2lwlbed pae b g 09,5 b plojli 53 (Flojlw GLg 3945 selaial (i S0 ede .l
0950 YU (floia | (Ldi w2 oo lod 4 S oy als &)l g (2b5)l 09,5 )0 45 (Jlime 41325 sl
£0,5 blituwl §gb oy jl (s 41 glgi o0 1 990 plas
)5 392 algzme 859 JoaSS 53 08 1 (3Bl i e (Sl (omnilBe (29T I 53 (g7l selaizl (s s S Wl e (o295 S ()
el IS plol o B &l pae s eloinl Lo 4 i a5 glaglejle 3 HUSIS (63,8 Cd iy pae Lol s (F
B30 15 S pSadsies (2 g Slosle (Jues )l S92y (eleixr] (L5 oS (sl o (F
510 )8 6980 n Jelse licos T a5 590 o5 Ceal Slonyay gelaizl (s (F



59393 538790 0 = (o 39 Pole dolidhuly g Y1

\YO 654‘;5"&..4'!5}"&!}‘:‘ ) A 55— (T11F) oS

i
G

339 839090 30 m () 59 pokE O u

(329 romed 0 g (o gt (433 ) (o339 (539992 399 3N St 3 39 (S 50 SN g Siiw ¢3oT) (SRS g 59 46 gooo
Tl plaS od oy Lod g dileo s Acgommo jO (S ABLSl 0lg 90 ¥ i dlael 4y Yo b Yoy 0,8 aluluw)aﬁl_\ﬁ
YV o VY il 2 YV il (F Y257V il = YO :ile (A
oyl Les - YV sasls (F oyl Les 2 VO casls (¥

L B ) . o o . R -
3! ¥ Wloduliay dguts 05 ol & 1) 095 05955 (3B § 59 (] i 45wl (adiin (5,10 AT 9 (Slo e Slas] I dumo (650595 Sy yo &5

Cnl 03,5 (6 ot 4 103,95 ) (5aSilio Ay (559,95 5 53 WIALIS 0I5 55 ¥ 395 (LS 395, & g T

Sl oS ¥ (F Sl oSS Y0 R RV EXEPE RN
Jhosio ool 4t 5 o310 1y ilounds LAl 155 390 dnolr (ot 31 AL & y308 45 (585 18 diges Ky 45 (uilso 5 Sy i 2,8 1 £
S sl S 3wz el 37T 3 drols cyuilno 510 il GBlyzil 1/ A5 630l dy cpusiilen 3! 45|

Y/o (f O (v 0 (¥ av/o (O

V31 oy S 0190 oy iz Loy 35 sl 0/ YB L sl Wallas (3l slg 9 A L sl Ua 30T (sl lasi il « JU 98 (yg0T S po —F S
Saslaisly Uas

Y (f V8 A¥ (¥ AU QO

09y Skl 9 350,10 Q)J S— )j‘ Sl Yo Qs.o).i ub.w u.»f.tl.o.o 9 Y0 lw Y u'),.oigwb Camid 9 3150 ug.o)T ub.o.v u"‘"‘..)'ﬁ-é 5
?w‘,:‘..\Sg‘ T5 Ze).o.i (uv.?ﬂwb)l) A

Y‘OB—Y(Y fog_\ (¥ 905\(Y VOBY(\
i V) alslnn o (5180355 ) cruilen 1515905 oS 395 (g1t 1y Z= Y 0 y05 ko VF 095, s b i by olisbs y0 ol ol 5105559 -5 S

?w‘ ﬁ‘u\S lké)’f) u«v‘lg)b s»\.:dld
Y (f Y/Yo (¥ VO (Y Y ()

\))J Q.}‘ .CMHY w)a O.{‘ )Q G‘AM O)-o.; el 00 J.»ob X=“‘/A 9 V=S§ =Y/YA &A Gm‘é &))5 )J ‘S;LO}LH )L"Jt) d))\) )J_v 5
Tl 48,5 oS WS ooy ..\;.g)'liag.\:
AF (F do (¥ Y (Y W
Ay odlgn T/ Y0 Olyed il ylg 9 VP ol o cpuSilon (olRadNS Sy it Cont 5 0USiNS surlicd )1 (3l 92l o)y 5093LT poyo 3o —A LS
ol plas 59 pl5 0 poi .l % AY iég» w0 ol 50 608 (go 0
W/ (s W/ (Y VO/0 (Y Ve /o QO
Qw‘M)J.\.‘equbuxw)w)m .l YA 0O l?)f‘)‘?lbdi u‘,w)smegms VAo é'ﬁ‘u',mé,m © Yow%g_ig.)a_‘b@f
Yr/v (s Yo/v (v s815 (¥ Voo ()
Sl pIAS 100 oo ys alaiis .abl g0 (1F —18) o0l ac gomxe Ky diinbs oy Y Ve LS
V& o(f Vo /0 (f Vo (Y W/o O
5390 gl 1y s sy SS9 PINS md o o290 0LLRIS Sy (il JUi g o AL (3o i Abmsg B (5 yeT 03I 6Ty V) LS
fand 48 apwlxo
sl (F &,lgd ey (¥ o (¥ (92 b3y) 25, O
Fansl IS it 513 595 51 (ST 3liin (o )l gebus 31 45 JLi99 s ko S 3l o (st sy oot it =Y A
o (F e (¥ S (¥ el (A
£2950500 554 (59031 S5 s2lly comed (5LsDYy slons 0 03 y90 plaS VY S
tlis,S Wl s (F = ples (¥ O3,y - 565 (Y Silye slap s (A



9339 S559 99 34 mm (0 3 aolidualy g ¥ b
oy i e (5558 K4 i ol ke e

Sl yi S iy s B Auilyd 1y o0, ToleS A dijg 4 3,5 &y LTI cionion ST Sy 59051 40 —VF &S
0 (f VA (¥ VE (Y Vo ()

€3 35 g 318 Ao 15 S r905T Al )3 (539 (Sl 9031 plas 10 LS

ble Se5 s (F S 5 Wl ul (¢ S5e5Ty 5 FisS Al (¥ o9 9 nsS ()
Sl i y3 4y oIS &3 byt po Sl § WS 7 )len lagyge T =15 &S
Oszass (F s v JLS (¥ s O

00,10 33115 5390 AT &y (g a50 3151 gl « yiogmmd IS VY &S
Syl (F Sgignl (F Gl (¥ S g5l ()

Co s g0 00liswl gilowns Folel 55 13518 pIaS iminw (5lyt <3 ocy9e)l 1A &S
& rdyillasil (F SHlas &, (¥ Lgy Jobss (¥ b Jolas (1

€9 350 154 (o839 4y IS (51 iy S 1A LT
Jussd (F Jbose (¥ Judls (¥ Juses O
§ ! b (Glowns (Sobol Jole plas b5l g €0l g yg03T Y &5
b s (ST STas (F L calinl (F L oy (¥ ity ()

03,055 o0 il (ol g7 32 5595 4z ol 31 535 50 oo b o9 Cerllad ol VIS

B Sl Gl g JUyoT gl collad alS o 5l ediine 8 ()

B 1y pals 5 (JUjoT gl codlad (al8l ol 51 s s (¥

8 1y a3 Sl Sl 2805 L ot (F
Sl 3590 A AL o iogliio cy1 o 095 3 3l s EMG aicols i 1331« 0,1 (6955 525T0> 39051 plSin —YY &S

alae S5l s ahate prlacs iol33l (Y hac - auac 0,53 508 malS ()

dae o Slacl 6,Ls] £ 5 5 sosFanss s Lials (F dae QLIS 5 s sloasly Slss13 il5el (F
03955 SR 35 (5u2ig IS s § 935 g0 o [y o i 0 oS (0 & Sl 51 ud iy T gl ay Jos iy sy b alins 5o YT S
o9 o0

Oy — @.o}ilil) (f Q:{°95l:’.l) _DHP (v DHP _ @.o}ilil) 4 DHP _ s ()
Tl on G531 ol oIS 1 1 oy Ao o9 ol plSin TP S

8 000y, (Al (F s e30y90 SRalS (¥ F9ye Suaglie (¥ B Sl Gl O
Sl )3 i 59 Cadlad g il olKiwd Gl (oguas 10 350 plas YO &5

DB o yasS Eapw 4 |y 2Bl g Lewody PH Oy Sl gl als ()

ol S gd 0 ] by 5 5 das o oo slsn COy s slasgas zenly (Y

)5 bl HD glesl ao o b Lol el 5 s con sp 45 gldysas ety (F

5,10 905 el 38l 50 1) e O3S (2Bl by oleonds slaoni 5 (PaCOy ilisl 4 el 4o (F
C sl o yd 390 plas Y5 &S

oo IRl udgs S Gl et e GRIBIL IS 59 BT S (O

boe RIB o S Gl w0l S b S 50 ALEL s (F

el Jobopea (L (5950 5l oS ddon 15090 ALE] 10 (G55 (595 datie pu e o (F

el Jobea SLA a5 59508 5l i 15059)0 ALl S bawgs (udsi (59508 datie p don 3 (F



59393 538790 0 = (o 39 Pole dolidhuly g Y1

L (6759 K3 653 b gl oo N5y
Sl iy o5 £35S 31 bl chibly g0 of yo 4208 31 d2r GBS 290 (3354152 b o5 VEGF iy 581 gkt YV &S
soglie (F eolizwl (¥ & il wpals (Y e (295 ()
Sl )53 99 (1t ot o155 IS 31 o0lisunl 1 ST (g Lgicns gus 5T yo YA S
Slyaerg S (F Sl SeS (F Gefisn s Slhdede S 3l 55V (oz 9 Shawes S 3l (o255 0
Sl JLigd 53l K Jrol ¢ oFotans ol ol plas ¥4 S
Ib o lacl S o6 5l nals (¥ elS & s 5 Sl 12l ()
Shae T 5 ¥ gsi looni S Colus rals (F S eFare 5 OBy el (7
Sl aglho (o359 allad 5 oy (OAE s 1 s Gl 31 LS oy sloasls plas Y+ B
o795 4 gl il S (F ool 0 AMPK coes (7 cAMP & (sbingee Cons (Y MGF «; IGF_) i O

L oL (90 ST iy 3o ligally 31 ol (5T5S ! 5530 99 033 FFA Sy s JUeb 039 ATP iy 38 31 (30,8 i yo b ¥ S
Sl ATP JySigo Wiz (5 & Sl 31) s 53 ol SYLo 5L b 5 ol Syl 5L
VF—Yo—\Y(F VF—=V\Y—VYo (¥ \WY—Yo—\f (¥ Yo—=\Y—\f ()

Sl Jole IS Gl LI &1 (ol 4250 55 € i 59 Canllad 31 oy (S35 yLaS o5 oy g Y S
290 9 JS (B9, Cuaglite (Y 5 slarme Cuoglie g (o8 05055 ()
Gb 03059 2 (f JS g}ﬁ)’c ‘”""’91‘8'° x
Cogs sn i y9 Cellad 8 5o 10 M el ¢ syl T 51 sl s 539 LdLS 31 gty dz Y'Y BT
VIO 5l i (F Y Vo (Y VB 5l S ()

€9 g0 o3liial yoslu Jg 5 Jske 3 bl oIS 3l ol ;S sim (sloicne 3391 2 (51t 0390l VP L
Jobo o2 (IS S ap Saladl o> (i) G ()
SDH coled Jilas LS5 ol oS sie slié al sgeas (¥
obsS yoe dod b (J2 (2l )8 ghee ddginnd (sl 0 Gl (F
C 55 g (S lyiome +5l Sl il clled 25l (F
Sl 5 gilain ey 15559 5olBgd COAS 15 yuiie 90 A1 pudians bLJ I YA &S
dae Seeli b b g 505 p0ms SV o3l colled (¥ 992555 el ol 5 5L Mol 3T cdlad (O
S g o515 5 Iy gyl s (F 313 Ol jind o)l g alae Jeeli o)l (Y
Tl S5 (32503 AT 33 Gl 1 i ol gy Sl & a3 LYS BT
SaeolisS (55l5e (F Saeadd (5lge (¥ 150098 (SFeglia (V L5095 Seslite (O
0,135 0 8,8 8 ,Shos 1 5,5l 4z g WS o Gy 4z O— HT 50 ool  sioliiw! cudled pln Y'Y &5
s — ialS (F Chons — igl33 (F Caghs - Lials (Y Casl - Ll ()
Sl (6w guv Y il g Jad pgas 55 05 5 Kcps yoi 31 40 oligS oid3yg cadled 1l o)) o 43S 0090 plas —FA &S
P— AMPK & AMPK o5 s NHy 5 IMP &, AMP jiol; s O
islust ATP & ADP ;>0 Los g NHe g IMP 4y AMP o> 5l i o (¥
NH, 5 IMP 0 50 w AMP ol; 52 5 P— AMPK & AMPK 5.2 s (F
LS ATP « ADP P Vg PR VG AP 4] W 1 JOV- ATP 4 ADP s> oo Jsows (F



T T S
:::;j;’f ::.',f,)“;”’”& T G55 S 445y iy sl yoho 'Y @

)39 839090 38 = () 59 Pk Aoliewly

(53 39 romd 930 9 (o g (4 i (03 99 (5399 99 9 6IN) St 33 99 (5 w50 I g i ¢ 30T ) (SRS g 39 48 goono
YATYYYO VYYD = ale=Y0 L ol plp ailo (Yo b Yo on 0,8 slacl degasmo ;o «I» ady 350
L sl ol Lod g dileo oS adlol axlg g0 oY i slacl 4y Yo b Yo 08 olacl dcgozma jo ST >
YY ¢ YWY YO oYY o YA
+vd +vl
YY « YY YO Y4 . YA

.oo;@pfoijl L adlal 5 Sho 45 Cond Hlod 4 puled o5 L a8lol 09,8 SO (sloo )55, audS 4 1) S0l sae o 2 «¥» 4y 5 Y

\ - . ) . . . e

?X?=\"kg i) cpl pls edloaiizn Sgups 0,5 9lS £ 1) 095 0,65, IG5, al g lo paizy o o slasl 5l sase (5,050,550
! ~ . -
—XY=o/0kg )l cplplo wslatils als 0 Tl SY 05 LB 065, 4 cond o)l —
¥ ¥
Xaa>=Y—o/0=Y/0 kg ol Jb

e RIS LS Y10 1055, il s (5,550,555 53 el

Gun 51 J5 85,5 anlone P X =l [>1/ 28 0%) ail &y900nl 5o sl x5 aig05 5uSloo o abols Jlainl (38 Jlgos )b San ]
5955 arlome syl P(X =W >1/9505) &y5008] o el 25,5 10 analy :Siloo jl aigad (nSiloo aSayl Jozo! o230
easls pealys gl cdl> o onlply

PR —wf>1/2705) = P(EP 5 1/48) = P( Z[>1/45) = YP(Z >1/35) = Y0 — P(Z <1/ 88)) = Y(1—o / 4V8) = %0
X
P()_(—u>\/‘\?o'§)=P(X_M >V/A9)=P(Z>V/98) =V =P(Z<V/38) =V =0/ AV =%Y /0 :cuils penlss pgo <l o Ll
0%
zZ= X;X 199 o0 dwlore hlie Jgo,8 4y dzgi b Z 005 cconl ige o Slos ailis «iaS (gl slows aSyl 4y ax g5 b« g 35 F
S

S oo Hlre Blyzil an ) il jlg b local
S dlymil (sd) =+o/Yo =0/0

A=Y
=
o/ o/b

ilazils Uas V51 iy (SIS o131 %09 Loy 558 siomio 4 4255 L

X—X
z= ] csd=+vo=0 el Z oyl Jooyd 4 azgi b «Y» 43S0
s
_Jo—ve o,
A A
z=)\ Ll ol 0,8 cpl Z oy
T=Voz+00 =T =Vo(\)+0do=¢o0 ool T ojped Jooyd 4y azgi b

wiligs Fo byl 50,8 ool Tojed



VY ; e 59339 S39992 30 = 5339 P9I Aoty g Y 1w
@ 65}'5"&..4'."}"“!}“0““}‘“ A 55— (T11F) oS

:f"'l)“) Zo]aJ J}A)B L 4>5JL’ «¥» ‘*"")f—9
YE—Y)
Y=
sd

v
=vsd=Y =>sd=—=1\/0
Y

oy = Gl B =V =(1/8)" =¥/ Y0

oIS Zoyai Jgorh 4 amsi b <P aig 5V
X—X
sd
sd=\V =¥/va=1/0

WYY/ =Y/
Z: = =

7=

A, -
=352 1 0 1 2 3 7 V0
~ %84
313513 Seml L3l YoAF 5l Lo s il 03,8 S |, Z= =V a5 (g0,
X—X ) _
- 0 Z 050 Joo b 4 azgi b €T ady 35 A
S
el J ailico Y bl ol YAY (g9 (souo,0 ad, b asl asls S5 3YL Yo AT sgu> 5l a5 50,8 Z oy
X—X X—\¥
z= =\= =V 0=Xx—-\f = X=10/0
sd V/ 0

sd=~/Y/Y0=\/0

J.ml.tgo \a/&bﬁ‘f .))9 U“‘ rsL> 0 yo3

oS Slodd oy Jo b s azgi b «Fr aiy 554

oV =y00 oo Srd g _NA°

X ol Yo
Ol od 4l \Aoo
sd:\/ S0 T EPTE (L Ssle) :\/ ~()" =\ao-n =+fa=¥
olows Yo
el J
v Yoo
Ol pudd g o =—XV00o=—— =YY /Y
% A

Syl 13 T s so Waools 5l siume duo o a5 el dwg (6105 3,1 wlide ;o (slalais soae b))l (sowe,s bla «¥r aiy 3§ o)

P -Cf. . .
p=L+(T)X1 ipld (oo 0 alals Jge,8 4y azgi b
s )0 gd 0 Laseie o) 13 T o L 5 50 Do a5 glaib aliwy pos Wb P acolre (oo, bl acule lp dl> o sl
Voo
i oo

bl p Py Jlses 50 0gi 00 ol a5 0590 (g0u0,0 alai lgieay aib oY o> bl alils 0g3g xezs Slsl3 giw jo Lg,.an Sade o8 o
VO+0/0=V0/ 00 el plp gauo,0 alais cplply el (VY =10) Y6 ail CE L a5 el N

8550 o3Il el ooy il 1 (6 F05lasl jekateds aS 1) me dacas b LS, a5 el g, sl By eesl i als, «Fr aiy3F N

sl (Foge3] 52 4y aleped ;3 yols iz b g0 (e Sy Bl e

ol ol gl 5 Sl g s pSejlail s ( Lk I pskate (2L

22 18 dlos 090 1) Gromins dbiwg (2Ll b o Gl (e Rl Sy plgzmiils JLig o (SMlas Gle (o alesy S8 (g 5Sojlwl sl




399 5599503 m o3 P16 dalidualy g Y13
o :;j;i’j' fiﬁ,)“;”"’"‘ S (6559 3 45 it b e YE @

il ol 5l el (Folel (e 5 Ul glaw b lesl jslateas (oajsel b (s yed aslin 550 51 3 oty (aledy)| «Pr aiy 35 Y
QS o oolaiu]

Omes S 3550 (i ped g (igal sloeygs o 1y 3l JoB b 6, llae SO T bl 5 @S st illae S b lre slio 6l S
otlosls ol e ) oS

byl (VoS b pased (ol (ViS00 (et a3s5 90 a3 S 50 1) 08 ool a5 0,5 o0 Sjg0 laslie @iyl 5l (oo (o))
Sloe 08 Sty Gliee e Sl JB095 b el

sl (g (2l it 1095 5 Fglte (S)les grhaw 5l aST JLIgd anyoe S o8l bl Ghs )y o e

9 g o3l 5 sl 5l ogel (bl 25l sl ol BTl 5 Sl g s pSesll B gl (bl ) jsline € any T Y
il 25 Slagtey Jols 355 45 95T (S99 (et sl (7 eis5lse slap 3 (F ool O

(VY 5 Y0 Ggmdylzmy = 5355) ool plomadl iy (29, -

0903 095 deigs by, -

clie,S Wl o9 T

Bed el )L S hadd K je0 5l 8 a5 Cel laig slade p iien i (ST SO« 4y 35 N

Lo e =229 py= Y Y Y . Sl o .
shac s Sl =——m——————= = = —\o . s M &l ESTas G ams
- ’ V= %Y (41,5) V=%Y(8) V\—o/y o/ e ) P 84T L

el 0,F5LS Vol s 5,8 & pud STa

&5l (Solel Gromiw glaiin (5031 55 Gge3] «Fr aiy 3200
Silsn (Sobel Lromiw lania o3l i n (yse)!

S5l (Solel Lromin (glain s ooil il (rmsS b 535S (903
Silep (Solel Lroiw lanin ) (aeil 15551y e

Silsp (Sobel Lioiw lascion ogeyl il ul ge3]

&Slsne wliwl 1o (s3lsa Blg Sromiw (SIS (905

@il (Folel Gromin glitin ) oge3l o050 ke Ko 905

ol SISl g WSB lae (yg05] gy Ol Lo (g3 ales 5 «Fr 4y 35 N8

| ub)> ) 6LQ,~.)‘ [ .)..l: 9y ‘ALZJ‘ ‘:U}: 6;:5")‘4-“ ‘u}“)‘ U"“ RV
oKiils 9 ul.u.uj;.u) 0,99 :rslqdl O

o 90y o>

a1y 355 08 wolisS Ly o o enoslio Ky hlie ;s aliae 6,uF03lul ol 45 1Sy meginl b Ssbi] (oL ol s Leg] & )08 «Fr 4y 35 1Y

bl waless S5 > Lads g 0gd ged 0y dlac Jobo jo (6 mi (oLl (pl o 0138 se Jiulel
S e (§ 503l e 5 b ytagelus b ytageacs b ulas calises (sboolKiws b 1 vl &8 Ygons

Sl Gy g SMae ojlail (585 a5 o aas &8 sl a8

SBlj cui las e asis slp cawlio of, YL ol g oied slagge;l Gk 5l Olad e (5 pduBllhas! g puSe il «Fr aiy3F VA
ablgo ggasl cnl o ypine 5l (o (g Sty (e 05,9) sl 4 (udies Ggejl il

slecws Cllo cpl 1S oo 50 sl 4y w2 5l e SOl VO B Vo sg0n alold 4y 1) 595 slaly 5 dunis oo e (59, 0,8 o995 ol 50 e el
Syl gl 1) s o8 3,503 b wilsn a5 LT b 5 0, 00 gl Byl s laly Job jo 1, 545

il e () 4S89 Clrneogi ay az i L Lol cesl oo 5 el romma 1) (V) 438 toniws (Lol



'Y ; e 59339 S39992 30 = 5339 P9I Aoty g Y 1w
@ 6)"&.‘.")"‘!}“0“"}‘“ A 55— (T11F) oS

ol Jbaza g5 OB g5 6,503l (yg03T cnl 5l ot is )98 Jbase yge;] € 4l ¥ 9
L a5 g sba S9b e ey ey S92 5 Silae sbshS Jles ol Blie 10 g ond ew s e F/OXV/ Aoyl 4 Llaites e (55,
L 8 lraz sl anils alols KaSe b yie V/ VO 55 audy 5 e V/ VO 20) /0 oo jidy o bghas 5wl atsls alols Jlgs b e /0 Jl
o el 42,0 olg g 008 b asS go (a5 dnloo bad (gl oty o (Sogel el 1 VF Blie o b 5T las alol agid oo omsy 55130

Wi less 4

ol sl B ran ST iSTas b5, cga wlpiul (yges] «Fr aiy 35 Y
w9y el 9 YU aly (55, 4B Vo S 4y (ogasl gye mly 9 YU aly I (@i 10 pl8 VY0 ) dids o L Yo Siployl b ogesl 2l (b,
3loolaiwl b asl Yo a4y gl Cl8 (Lo sl O 5l o 9 wiis oo s;oyoﬂ Aol 0 3o o gume Gloy o cdled 5l afBo B a6 e 3l e

Ll ey 4iBs o ol adgl clls a4y ey Obro U ogd oo o £ 00e 10 g Jhjled 0dg)l5 sloS )5 pw axb b cows o

il Jl ety 55t e - ol slagal arge s Doty Wse by Saled o s pty (5550 oled P 43T MY
Ol &8 el Sl 5 (Sl Slaclad 0o J7US 45 958 00 e Bl Sl Iy 10 e s (A JWE e Gleje (S5 (S5
e lalge (rrizron il anils (J5uS Ghi 8 Sl Sl g (STo) o0 ) e Collad (1alS b pakinn f g s O jp0; Wil 00 iy 8

igds ol 5155 o el ek i 00y Al oo )0 B 0391 Gegtaw 5 Dyl qugd o)l9a0 (15,0 )0 oS a2 5,

- a0y 5,08 zals LJsay EMG aidls iol33l ieglie (i 050 S5 5l e (MVC) ol (oLl jiSTas yge3 alSan «I> aiy 35 YV
> 05l 31 4 3¥ jo andl alily axgi 0gd ge ool ol (alail iSlas 5l s 50mb doys jo 55 o 4SSl sle Leily zol a5 ol Sdlac
Sl EMG ol s jo s MVC ;0 5 hac alaie mlaw 5 8005 285 5550 (pl ;o 4T 0l eolaiul

3 om 5 Sgbiee Jb (DHP) (g 00060 5ty 40 disly slooss 8 Jol 450 50 b Ttuble & Joe Jouily wlSS o, b «F» aiy 35 YY
degorme 4 gbige Oy Joigim slad 4 SR eyl 0 09290 mendS ol 50 5 d9de (RYR) cpogill, JUS padslh el of
Db e b S5 ale Ll (g s le JSi oS |2 w045 o0 a2iS” Foot protein (.RYR 3 DHP la 554,

ails ax g Wb Jlse opl 50 b oo il SV slay o o s HR I8 5lgs 201331 51, Shear stress o;, culles plKin «F» aiy 35 -VF
Slgoes Galpls alor A8l (Bgje Cunglie (o255 Cudlad pllim 53 mizmen 5 Sl (V) iS4 S SR s () S oS il
sb Shear stress jil38l ¢l ale

Gl O b wijls COy a4y (gmin s ol (i plw Shand olonds loodi S 5 (cndS olKiws IS joboay «Y» a5 Y0
POy (3] ot Lt 2ol 3551 Lol ole aSgle Lyl 10 a1 > sel caSmle 4y o] el 51 5 s ¢ oo (slsp COy 4y (glayss
iy e s G el s ol 35150 ety Ul bt (s oot (532, COy (gm0 il 4 oy 5 5 o

ol 4l e (Siae Ojgody So il 5 S pnadls wloldl o (TemPo) w8 > e b ()] S 5 SaF (59505 Ol D 4ig3F VS
ALl bt plad o 9 wliee Gl Syl LA s g 8l Gads o Glie Syl LI 0 e Gl L aS (e
S oo Sl S heg il (AL &) S (65508 (59 S yinndlS

Slalla ]y odle 5 9550 Jld (STgale Ll ps po yitin oS ol (23S, 555G ytee (VEGE) (g 50 JLbigail w556 «F a8 ¥V
bl anlys 9556l 1y b iy Soatmms 33 Ol 5 D00 Gl Jalony oo Sl 51 e 15156 a5 leols (g

Shooliinl b alyds i 50 0,8 0 )18 LB Ll o oy a5 aib e 95 PH (il sline 4 (g5lwgic g 5olSIT «F» &y 35 YA
. . N T . : e + . . e T . :
A o9 008 ik b IS s valss 93 PH el el HY oy 5 (SdsSls slo e gt Jld Jdoas linass S slaes,

wyise 035 PH pelas el H g COy Goyb 5 (aalys iz 50 (oo 5 938l 0 3851 0 yed 9 wiile (lilB ol B pae

emed 5 Mo SRl orndS 4 TC el HY 0dgi 5 codls cus 5 loy oo Gialiil Jdoas o Jlish ailos Sy p0 € aig 35 Y4
99,5 aalys Cdladg 59,0 9 9gdice Yoo misme 9 ST Jlal Ll cpl jo a8 wigd o Jled 53 AMPK 5 5liS’ (55090015 (6lo s e
A aaly (635 e (S Gl Bl Sl e (P95 o S ST g Guigigre 5 (s Gl (g 09d oo (e (S cacl,



399 5599503 m o3 P16 dalidualy g Y13
o :;j;i’j' fiﬁ,)“;”"’"‘ S (6559 3 45 it b e hfg @

SideSen 9 SRl Jele 4 Cos 535 5 Gamslonl (mmy) Gl wile else eglie (oiiys cudlad Gl e Py ang3E Y.
el 00 ol S LS g_i,,IyL;T Jele a3 ol yo Jadd ail atils azx g ail e (MPS) gy e (iali8l las (MAFBx) Q—:-?B):—‘

Dgd oo Dlac Glacniisy 4555 ol pyjeion (S 9 e Bk 5145 358 0 Lgue Siidofisn Jelse (n S sbel 5 (SO e 5T

Ly anld 5o 18 del Js¥0s0 p muilo oo a5 pshailan 5 Cond i ozl oU clsST Jsal slaas 4y o)Ll 4 azgs b Lriyl po € 4y 38 Y
15 il 550 93 wlam ol b 550 adys FADHY Sy 5 NADH oS, 158 sl JsSso ,o oljl 4 a5 aiS o oy ATPO Liglus]
B 51 Lo yg s Wl (gly g g iolaST Ly anl)d ol T8 il JsSUge g0 ST aslsl jo5)ls 1) ATPYo udgs LUl Jlasl J5Ls o925 90
oty ATP jlade a5 12 o)l Qb Lewl @Yl Jle 4 Cand (5505 Candl yne (pl a5 050 0 adss ATPYY o soliiw! Slawsd gyl

e ATPYF & bl Ve e b 5 STy el o

30 SB9,e Blo odlae bluyd! P ‘Siuuj) oeals Q—l Jdo o oo &S a)la dalw LYe 2359 Codles )‘\ oM S Sl pf odsdy «T» 4y 35 Y'Y
el colis 5 5 0l g5 55 NO slie 5 lagaVsSolS Sliasis il 53 wilgie ol cnl 055 o5 wbloe JUbail 35,00 Ly (slaoai 5 1
Dedisn (S50l 9 JS (FBaye Cunglie rals

Oley SebdS b By Gl w300 plaxl (25555 Sdlad lojen g 05 0o )15 gl se b p)F lge (oyme 50 (6)50550 A Sloy «Fr 4l 35 LYY
aolS 5l Jlsws ol 2ok 5o il alils ax gl 09l co gmme (55 0,Slas Bl gl Jole St Lowdly pz 2alS byl cpl jo aS Wb oo a8
ol o Shoe 50 IS iy duopd Y/ 0 51 pitn 0 olojol 51 (b s 039 LRl lie a5 Sloj cnlplo «€Edh & oads solazul « s

3t bl Shae cl 2l Lo ol ol & oty 5| 3 B g 50575 0n sl s

5 (CS) jtow &l s ) el iSlas polis (g puSoslal by g slgiome Syalp sl oly cpyt w3 Glaimgh 0 «F» 4y E V¥
ol polie g pSoslil b ol Simghy a5 wisdi o rbs Silsp D0 4 g S g anilE )0 LT el lsieds ST o o35 s

DS oo bl e2aleST (655 pins 2 Uls5 Lo 33T

90 a5 ogd oo Jud ATP n o adg sl jiin 5 0l oo soupl G5 gl)lo 050 co atiS 15 jLSple o) a0 a5 5LLS @il «» 4y 35 Y0
5 whss SRl 5 Drsa s el ol il Gl w3t Gl 9)Shes (e jaiz e iS00 o AMP 5 ATP S, o, 1, ADP 50
g abb cos (53lem (gl y5ind b b Lol Jule alac Sgnel cud b (F) 43S 50 a5 aiil anils axg5 0gd o 0olel g s (oLl (gly alac

e s alae caaleST el s 6,508 Jelse aST >t puitins SalS alal,

S35 2 5855 oty a3 o 8 i e o 5 b 45 550 aye (loor 5 (Sa3eb Jolse 4 Sy e olie €V g3 Y
5 AL £ s i 1y 45 ABlygn 559 Calleb o i b ol bl ATES ar gt il o g, shaglie Slipyad A1 3 el b e
siign b i fel (B pe 4 OMe SolSe Lad

9> 3l jee Sl &5 wilioe gy (omae ply oaiad JELI) yiewas 5oy jlegin (B (oaSsuee 0 (0—HT) «f» ay35 vy
a5, 0 ,8kee 5 058 0 635 0 (S il el Coled 50 45wl Gl alalasul ol Glie Dae SYsb Sl pei Sl g ol ) ae
A e

S oo Ll o 53 09l 0l Hlows Lalidl el BaeelisS cudled ands> G ploul o a3 o 0131 5o 4 wlools ylis (ol Sldllae €1 aiy 35 YA
Slogshie ail amily dxgi sl 0l oygl polie il el NHy g locdgise Joijen! & AMP sob; Lo b b opl 5l a5
Culled w565 ,m pll o 0 Sy olEl js g sl ojlal T e Jld 4 a5 AMPK jus aljsand o P—AMPK &, AMPK s

B2 e ialidl ) el AMPK s S a5 phosphorylated AMPK (5. o559

ahd S Geas Sl ol jo oS anS e olss 4.:4;1 Iy 00 gy Jle olgieds ail co (owdid 4ddy o owiis d.;.,ﬂ 5 skaie «Yr» ag3F ¥4
o] oM SYsb cely wnl pgase 959 o yed ookl b aS wlws 1) awas g8 Jatl Sl Ig y0me lo s g D5 o0
il o (kS bl I3 T o 45 555 oo slists (Seislgsed




. C . 339 539190 30 m (50 39 P9I dolidhnly 9 SYF3w
65}‘5"&..4‘!‘)"“!}“ Olwye 1Fo¥ 5550 (Y115) oS

Sl Canwy o3 y3 Ceadlid 1 2l oylo S JLES pguas 15 3590 plas —FY &S

D oo Dlandgio - O (pjgnl cdale alS Coge (Y B, gliion ) codled s Lo g S g p (_g).ub %

S5 (5 5 e 055 0k 2 8L (F Sodige il slacs 55l Sgngr rge (F
ahie g3l ol5a0 i3 g0 <5555 of o 4y Aol (glimasl (1595 sl s 4z 50 iy () 30 oliglosT 55 39250 Al polust s FA LS
0900 (g 8 432 (3l o 4 S alasio

D5 03,9 Seglie Collad alag S 5l L8 alblddl (A

g 00395 Swoglie Codlad alag G 5l e alolB (Y

5 03,95 saglie collab alag I Gy el ¥ (Y

9 0055 Slisl el VY Clate g taglie (o359 Carllad 5| LS alolidl (F

S sl IS iy o) 59 Coallad o5 (o9 yiligus b & 539 by —F4 &S
boe 28 5lS Sladny ©325l Gl 5 1Bl JareolS bl (liee O
oo Gl 6ol liee 4 ADH (5090 5 olia (¥
A0 ol Frwly Blol Slale 4 e s (F

Sl ol yod S IS b o il pionsl Jagl s 30 oy 83T 4 395 (3 2 o o SiubS =00 BT

Sl Jylis (Sady oley Gl (Y

Fls (S oloj S8l (0
B B ae ST Gioldl g LB I el e ciS y als (F

alE 9o o pofol> ol38l 5 (Jotuw (LL > rals (Y

$ sl Canwyd S — omas bl plas —8) &S
D9 o B8lge alae (59,0 SRR el calle alae Jilite lge Liul381 ()
el i SERCAYA 58550 il yiaS SguST slaaibl sloss ax o (Y
gdige yaS alde (il olisS ey Sjgls e glafe gl 4y (Dlde U sl o A L (F
S wlg> eSS sloyg,e jlee il i dlac oleend Gous Sl Jols 5,65 5L Haix e (F

€515 tlaoly 4z Bl AL ol o & 15 Fhae 5 (oaigis pes (sLaoi S Iz SRal531 45 (4lag 1o b pno Y LS
Py GmeedS adgs a5 (A
e Sloabl )3 (lsS Jeil adgs (213380 (Y
ouizl3d (o2))9 Sullad )3 (S 4 i) ey b oligS (Y
S & sy Gloj S5 9 s 4 e pi8 gla sl ol Lol (F
§ s oo T it S o500 Jule oIS (giTlo Eigs o o1 LS
oyyslez alae MCTF ol ials (Y

59295 & pandS ol 50 2alS ()
Ol ez abae U alSS oleendy iSJl )A_>L oley Lals (F

oM 55 s a5l pndS (g 5L0ljT i s S (Y

£,5 byl sl a5 e b & (a5l plas _OF &S
V/YRT (loj oo Vs ()
ooy 2SI 55 ey o9 oS (Y
&S g o515 4 MCTY s o9 YL (¥
iz = 3551 Jlasl e 4 Wl (y9,58 (b o3l Cnd 052 YL (F



9339 G559 99 348 mm (o aolsualy g ¥ . b
e s 8005 ke

Cgd g0 Slni] 5 33 phs Sy (58,5 515 pli ALAS Wiyed Sl 53 skl ol 00 £
OBl il 35S sgima alS (Y
O ISz Sl (F

S w8155 RIS 5 Lo S5 555 0 il ()
SzsS i b SIS slo,l slaws yl53l (¥
Sz o3l Cali (ylo 30 (50,5 oS B Jood S (30,5 Wil o EMG wols idlS ¢ oglito oy yod 090 S 51 gy =OF &5

wlhas - gmac 0,55 &ja8 als (Y has glaie mhaw olj8l ()
ahae o Slasl 5T 255 5 s anss oo (2alS (F ae LS Gl g (S5 laaxly (Sl Ghals (F

C sl Bt ¢y oS ST &5 ey y 0 cyad e 90 oIS« GXT (o) y3 Cendltd (yg03T Sy 55 —BY &S

o8 805l iy S Jl Cenu O
S5 L sl b VOY als b s (Y

b Jgsskes ¥ 31 2 bl o5 SLSY S (1

(o aolae @ azgi b 60,50 (8 Sl aoys Aol gslas I8 il (F

Sl koS i g9 Cadlad ol S S o) il Gin o) 1 Jole plos il A &S
255 s osgi e (Y collad 5l L3 i 355 155 ()

codled o (F Hhae ol (¥

Foaw! Gy 0550 plus 04 &
g oo SMas By pmle celh MURFY gV — (1554 57 (0
g By pole 5 Dlac e3gi il del Cyailiwgle (V
s (i ool 5l o et 5 Wi 5l e (Sl alie w5y Syt boae 5 2l b (55000 Llod & sl loale sla sk (¥
g oo Dl g5l Eacl GLuS 59,5 0555 U3l Slid 05,8 4 IGF =) Jlasl 51 Jol> sl Slojply jou (F

Sasl 0 LS 3595 G puan «(VOY MAX) it S5 03039 3¢ 3 152 =5+ BT
ol G JES! 5] a8 5598 G e (Y

Wb se Sl oalsd 5S6l5 cubls ()
b oo iels GLUTY jolis (F

ol T B e 5l a8 SIS Jlal (¥
Sl (o0 4ol (493 30 (g az b g JLET AlS (393 (635 po Jid 30 (G i 42 b o iy S g 41 JU 53T g5 Lo Gy =5 &5
D sle s GrelS oy gl Gile,y talS (Y

el (P Gl ol Gl IO

el sy Gl an i ol ile, ialiEl (T sl (a8 il i ol he Glale, a3l (Y

Sl s 33 03 y90 plaS —5Y S
SIS gty ol aiS g JBs doye Ao liglaciis 4 cond ol lgwas 1200 slaly ()
B (6 yeS ol uSgine JB> ao s Ao linlecins 4 Caws lgwds 1290 ol (¥
S ol gl S gie JBs wsye Ao lislaciss 4 cond U1LBB slaly (¥

Sl ol ol S gie JBs wsye Ao (ULAE glacwss (F

9ol 18 el 3o (55 > ae S5 > (0 £ sl plas yo Y BT
St 08be | ool 4>l (F LS oole | olad ay, (Y LS oole b5 FLs (Y LS oole | olad FLi ()
= < < 5 s & s Sz

Sl IS o e o185 g RBCS (yus 2990 HLictil alold aals o« 9 Conlled 51 sl g plsin _5F LS
S poe wss Jhels g Gl b glusl b s (Y Ol LT 50 (S nge s Hhd ol xS ()
S oo o)l 4 RBC o9 5o (F Oise (S5 slae 3 RBC alisl (



G

0 . C . 339 539190 30 m (50 39 P9I dolidhnly 9 SYF3w
65}‘5"&..4‘!‘)"“!}“ Olwye 1Fo¥ 5550 (Y115) oS

Sl ol pod (o otaley 4 b o b (5 g AL G153 o o359 Cerlled ol 0 S
)l‘u*“’ u**-“ﬁ' 9 Emax ‘«5"]“. ol ol (F Sbom u““)s‘ 9 Emax ‘s’l’)*’ Lad u**-“ﬁ' A
Stomt ol s Vinax sk (Sady sial38! (F Sboter ol s Eppay et (Sadn Gl 31 (Y

S SIS ¢y i 3y9 Cedlad 51 oG ADP ¢ Pi e HY iyl58l e 5 6T 55 &S
s s Shee 5 PH 2al5 e (¥ 559 meelS ey el igl3l (O
oDl L ASed oy ob5 ot Jlab (F ool A oy 0 Shas s (1

?é)‘o)ﬁ [P V=) ‘eé)SJ u-f)-od é‘)ﬁ‘ b MLM ) ‘)Li..i))‘” e J-OLC 'B‘JS ‘gL«noSJ G)ls )L} J° £y 5
oy g0 o Sl B s a (F iy o0 5 SIS Sl 4 ()

M)Ga]obbmw abeo] 4 (F Ny o0 o LSy abuo] 4y (¥

B3 g0 &5 Jul 4z 41 ool S gl 0, hos 51 cnolinS oy Ceallad ST (oguas )3 3l 0y a3 A LS
lecomsie Liali8l (F O b e Gialidl (Y (s g gt (¥ =S ()

Tal 3390 IS 3 ot G531 & b Foanly I3 gy (o9 Culled plSin 54 LY
el iy J5lsd Sl o 4 S 595 L8 S G O
ol o Ol (Jgielss L e 4 Iy 93 LS S a5 (Y
el (s 93 5188 & (Jginlis (bl e S Gl E1(Y
o s 055 8 4 Jiles 5l o S S (F
! gl )53 y9 Akasd SIS 53 51009 = (§h20 (6 slont SBAILLS ()53 Cenllad plSin Y+ LT
eSS (F o a2 g0 (F o5l sloodigs (¥ oSs



Y.y . e 9339 S39992 30 = 5339 P9I Aoty g Y 1w
@ 55}'5"&.."."}"‘!}“ Olwye 1Fo¥ 5550 (Y115) oS

5 Pk B el Gl oS 5 S shee (oye Ayl g Ll e glid sl Jeily (S 5l G0 Gaaml i Db (50 € aiy 55 FF
el (Jshos (5950 ey Jrals

G |y G555 plBd adgs wlgi se 05 slgp 0 (pped )05 (I B e (93 LS &5)-'-‘1-‘ 59 Callad 1 Lol ole S Lid «Fr g 35 FY
o 5 i 28T else addgt el iys codlad 5 36 ole,S JLES oo il sl g g e camo il |, Al SuiSY gl 5 oS

D9 s

@ G lalases alae (53lug Liol38l Coge wilgs o Steglie Codlad aling G 5l o el Y5515 ol o 4y aiel (slaawl (40,55 €Y &l 35 FA

295 ol

és.wu’dz 69[..9‘ g_JLx..\Lo L GAA)L) PAE g0 l!bw BEK) S o‘)a.fb S50y sw.wLM.:‘ “;w s&‘)ﬂm‘ 9 &}Q) su,_'bu’_» 9 - TW-}

Oyl a4 93 Gl S o JLis 4 g @ls Gl 4 099 ey 655 (93 sm b el Jgtuls Sadn ol 45 (el <D 4k 0.

s abac olaend sloods 15 5l Lol 8,95 5L jak> 0 09d o 38lge alae (59,5 (iolEl Gl @b alae blite jlae (iolpEl «Pr aiy 35 -0)
35 (Sl ko plan sy (Bie 5 Jobo S U (gains Bl alas (05 sisS S 055 o sty SIS (slocisss e w25l

0Xi S JB> a5 ologls Brae b 0gd o aizlil Gor ulaal bl ol (lgieay a5 conl guac sasmo Jall G (pisig s «F» 435 ZOY
559 sl jo Soas 4 orey loy b ol o] slaasly 3l g 99y 00 Vb (gmlivw BSE 10 (s il waims L8l 1) rigig e

il e

A S Sl o il cdld b 0 Wb atngs ooy G 5 el soge jlens HeSB Caldiul (gl e G590 (gl «TY 4y 35 Y
shals T cepw wuls g ool o sl e SLdil dugp ploil gl el sS Lo a5l oals N oS B, 5 0gd Jaas b g S
S o e bl lp Oy s Sz e b G aleards 1S 3T Glej g adlige Jeb 5 e Sae 1 ol pmslez alae gl 50 53 0

Bl e 6592

\ . . \
Sl m o o ol 090 oligS g Wigd JSid ooye sla s b aiS o Jsb a5 sl Jley —reaction time L —RT  «W» 4y 35 _0F
) Y Y

ailge PLET AL SO Gl o g w5 b (Vsb 5 il oo SLETa sla)l sl o5 by s

316 ke Qe 8L 50 5 05 oo ooliinl LS o b slegls, leie 4 ol Lz b g el s o5l OIS gl SIS «¥r 4y 35 200
oo cnl (b 3l 5 whioo 20l (GAG) QS siel 5555 lyimo wilooo @ 50 (Sl Cle 4y spae o5 Jloj o)l 0925 Slilge> 5 (lolS

Db I8 s b Jgle oy wilgS oo

5 EMG aals il jrals b Ju&Kew cpl ol 285 0l oo (&5 > slaasly 4 oodo ple slo JLKow saims oylis EMG «f» aiy 35 08
8 s ol o5 T 59,5 il sl Sl 8,90 5 20l sty oise 0l EMG (i 0 a3y oy 50,5 il sl 5555 s 1S
| 69[5 9 QL;) 03 LS"?‘JS 6[&»‘9

Al o (Byae HieaST G 4 oy 00 s b Giol38l ol es 4 VO pay 2lS b odls GXT 53,5 Codled jo «V» 4y 35 -0V

Wlgise w8 Sl oy Sae ()b 51y )10 eSsee Dlgie sl V00 Gl (23550 clled Jlis 4 P (eSsl ) TL =« 435 04
Sl O 5o el il Gl gl 5 Shes a5 Sl (03555 Sudlad plast sl am Sl TL =7 (351 5 Ll aas (l81]) (S sale (gl
g s sbml 6l b ol JLis 4 b g 00




I & .‘_ I aolidewl o W15 . .
e iy S 659958 ok e R (o

ol 8 alac 655)‘;1 by yo Sl sl sl 5l Lri)'s);" «F» 4y 35 04
S o0 ST sl (N 008 g e (Dlae wb) Sl oS Sl (g eilinges
e 1y sl edlac (g5lusl g po i i Slolsale sla Joku

ez slawl 5wl so (ialS SIS B pan cpl ply cal O JEsl 5l 1S S ol G ae colad zol Clde 4y aniion Slov 0oygm j0 «Pr 4y 5 5.
Ngd e Jos 3y

g |y s alie g gl dex 5l salie sloyge e AT Giws 3,009,0 0dd s SO LJL;)oT Goad L (59.dS 598 0 «Fr» iy 3¥
e 28l 1) 85 oly9 (2my05 Gl g i ol Galey Gl Bl (S eed 4 JB o] il gl 5o 0 oo

I e iyl i SO Gla )l 5 siwn gpiin My gl 093 b oMae jo swlitwl culed cde & g a5 290 €D &g 35 _FY
sl iy oS az b g xS 4 s laaws M a5 o0l aseiie oo (F) a3 50 el iy lislacass 4 cand olislal, M,

S 6 S g a5 Jbyo WIS 51 oISl OMlae (g5, aS ail o S lags s Jeld selad oS gt <D ag3F PY
Byl 13 6 S oole alad Fli o Ll

slassl alols o1 51 3B G55 0 g (25555 Collad pllis widl o035 (S pse o)lnd 4 03 S5 sladse m RBC a5 Sbej «Fr asy 35 5F

ey b oy (gamy BLAT Lty Gl b s 53 (g0 55 SaiS s oaimo (jLi 5 Jsiebs 0Ll jo (e 93 e bt <P 4y 5 F0
Wl oo drwgi (T g 9gd g0 paiie B a5 Sloj 0gd oo bt (Il 5 Feed LA A e LA Soe GlaliEl og wales g &0l
b 9 kot Sl 4 g Wb oo s Gl 6 pd ALEI b calite &5 (B ppay ) conl diitn (603000 28 (5w (nl 0gd oo s I3

.Q)L.\.'a Wl—w’

& Jb o by codles x ADP Pig Hy L mll L il )T oo b Al s a | ypandS condl o L aStl oy <Y 4 35 PP

55 g0 3T w5 008 e Wacany el 35 COTT ay oy 0iS o LIS 3L 5 sl 0l

5 oLdl o las ),\.>L> b sl g5 ailiw] iy oo o B lyo iSTas a0l 3l pl 08,55 g 00,5 oy ped 0181 o LSy (5,15 )L jo € 4y F 5V
Lol YL LasLSY asbew]

oS yssid p U L1 LSl 5 cwsps s 5 el Jlazml g liee Vi s b Sl pod 45 05 e plgie 3l oz an,is €y 4y 3F 5 A
S (oo hend | o (el g w800 Gl Sl (93 and la oS 51 (S5

sl Sl G 4 rb By Sl Lgy oy Cellad pln lay (Jold Gl e 4 (It 03 LS Cond (Rl €D 4y 5554
b oo SRl 30 Gl s w9 00l 9> (10,5 Zy 0 baylay Carilews el andl 2o l38) )L e

3 i 55hle leedigs oan 33 10 a5 59d o zrlae (o359 Glacdlad 51 oS slasd wnl 3559 Cud )b ol 5l Bew a5 ey «T 4l 35 Ve
‘) @m JJ‘?SLSA as 09.»469 099, 4O L?'l'ef'” c..ul) p\.cb L)"‘ u\ALw)u;o o0dxo g 009, 4 6,~05 L)?:, 9 ..\.aS‘sA 9o Ko L;Lo- A.‘:J""’ as L.':"LQPLL,‘ )‘
Al ol o 98 ka0 Jie sl L4y




	2115 فیزیولوژی ورزشی
	استعداد و زبان گروه انسانی
	1
	11
	23-24
	32
	47
	55-56
	64-65
	73-74
	90-91
	101-102
	107-108
	118

	125-126
	132
	204
	211

	125-126-127
	132-136
	199-201
	207-208



