AP sl = odiys (o) pale
FAY — YAA 1o .Y 6l 4690
A8/ 4 /15 1 ey b
5 [ ] o¥ : Goyrdy gyl

Bl oU) 30 2y g CH g g 45 ol 9 AL ol culled 5T

" alo— "0 gaesl slew — " coluls gine
SI¥5 S (g it gucic o TUDLD dode ol o obyg pole g b Com i SUSTEN HLolil )
w9 PHE 9 (b Sy SULND o 43js9 (5830 ud 095 S LD T Il I sy Collrd g syl
wisg pole 9 (b Cou i SUSLIIS 4355 (558t 8 ok ol s UK o ) oy 0 o g e oL
Ol eI i e o LRI

3Lz 051 05 Bl ol o (o2 legid s » aiml 5 4BVl gl Sled 3B dglio B nl oo
S i eiod ol s asllbgls jsbasy (Lo YV E VA s vamynia\p S5LS YANEDD oy 8055 Lo l)
Aol Ly (s i)l (59, 5500 ladz 53 5 i )l5 85 290 (59, ) (sl Colled ader S la ogasl io S
ST ST 10 U b o ol dids ¥ olpad e (y3emST ST TAD b e aido Y catin 5,
B an eS| lade 0l 48§ So> Lged g0 Codlad 5l ey aloldl 5 B asols ploul 4ids Ve o 4y (B e
s melS Bl g5 a1 oy 0 5250 7 opmienS il sl 535 5 s
s sanline (5 lsline sl 4iipmly 5 4Vl sl cudlad (s Lol (P10 ) cdly Sil3il s oline ysboay
il il a8 0mly sl Sdlad 5l g 5 GRS AL sl b 1 e syl sy sl (P> 140)
Sgr 4V Eelab I iy (slolinme jgboy Al A j0 Colled laalag ggazme o2 ommlinnST.(P<-/-0)
o ool cdlad ad> 50 s Lasl ggomme g Lo o)z GgumlinnST )0 (5 lobae cglis Lol (P<:/+0)
5 Calles e I Bl 55 ol b g 53 eld 2l (32 slaiily laly (P>1-0)
Sl L ogdios aog S8 el (pl Sl 55850 ()2 S gm )3 AVl (ol Sulad 5l iy Aol

WSS 58 08 a5l (50550 el p gz CSse GRS

Sols slrojly
o) ool odlad @iyl bt @YU cld oo gealognS]

Email: mbassami@yahoo.co.uk AT ATYTYS: 0l s Sukians g



VAP 3l oF 5,Lod A 5,90 ()9 (S ) pole YAY

A0do
o Olyear 5 (VF) Cnl 005 oy (608 @ 5, Sl Sl o5 Cnl 15198 g )lon Sl
ST 0ad oo aslis S o s ) 0,8 Codl a5 oy yo gz skl in b byl
Ol 5 JuS)n Ve el ol b s oS SlaisSa ead plp 99 5l Gl Sl e VAL JLo
SIS 0 (S5 beuds Ml jo JoSe s3> S (S bl gl o3l e (YY) cwl gl e S
SSlej 5 95dee arogi Glr LB sl slse slacdled (V) ol Sbojoms) 5 Sleyo,ld,
Bizsd g s m)5) % (s Jeod s slaellad carily arils 0,0 b (lade ol ol 3
o Seile et slacslis § Sl atsiS Slallhs (VY) widde glaclled dlox 5| (zis)S
Selians lae] iy Eollad Loty s g )5 b Cellad o (V) sl aBopmly 5 a5Vl caglles
alie JI5 LS b g )5 835290 b cudled 5l VL (55 SUSY a5 93 )La8 (8 (Lye
Ol el i 5SS iy SOy Jdody SlSY adg anVl collad o a5 bl ) el
i 63y a5 el dalllas b (F) el diady Slaune S opmilieaST 4 jtin colld
VL cold (b sgace (Dlas bogs oS ols (las o Sbod el wlad b 188559 99 5 o 100555
@l L3 53 b g s (355 (b olge g Aslia L (YY) 35 o il olge e g (s
Slhoeess,S 5l ool 4 i b OMae b aslie [0 Caws 5SS OMae o5 ol oanlis
a5 ws,S edmlie g 0,0 Yo (g9, addllae y0 (Vo)) LKen 5 1T izan (V) wilaiaslg
(B sl 0551 4Vl Eodlad ) ity a5yl allad plKin > prlin]

RIF @ GeeslanST Gl 1) OMae Uy oS Wl Gl yes dlex (gl Sl e
Orred 2 &5 dejo0 S (A) Wigh (oSB g (Fwgr ) (207 GRRL o Silgioe g Wi oo
g g Gl Coles 50 5 O5ST Siluil Seate e 55l slaalag jo i sl
Sy oS 0,5 saalive (FIT) Ken 5 uly (V) 05 e soghts cyoyed b duglio 1o oyz
@ Sl Sgy cgo (63150, 4880 T L lagdl Yo dlag F) Vb wuds b o9l codlad anl>
OSes 5 SR (V) ol Gl 5 09a8Lal ghls Jldd Glose 55 (252 gealienST 5 el gend]
Yo dolgd b yiegs)) 85,200 b 505 Jlay gl # dlog Ve Lol a5 055 dalllae o (Ye-2)
2BS g Gy @2 Sele) and e &5 (Rl WS sualin g (6l sl

(V) Wl oo il ¥l gl oo Dlac JH o>



YAD Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

5 Slnl 0b5 0o Lol Blo gt 5 ol Sl 0 51 ity Sl 065 5o 035edlol gond

2 Stz pil iz b bdye Sgeysn slooslis el 4 axgs L (F) cul plp ol

Fol 2z poelanST n Fhe Glaggeyee el &5 S @)ls el g grmlinS]
slagly sl ploye jh gliie (U5 50 (28559 Sodld a4 lauaYoSSE 5 Jaol il g5 0
2 laalllae (556 a8 Ll 5l aizman (V) 010 (gob5 Cumnl (555 Cudlad 4y U5 (g3lugi g
8,55 Byp0 3lz 065 50 ohst 5 7 SlesiS g » o9l aBeml 5 4Vl collad Ll A
ol Gliee Codld pa Cilate il slaaley b ol colld s aSl 4 azgi L g ool
Wlgin altns ) Yool &Sl 5 wln Fomly Jldpé b Jlub oyl Lol 95 SasY
OS5 ams 3 il cou el 5350 Jole Yoono a5 4Vl cdled o 1, SV aenl pslans
5B oy pslaieds ol Aalllas g AVl Cllsd 0 oyz CS g Gl o altane ol Sl

S (b Gl o6 50 oz jlestS s p aiml 5 AVl ool collad

GRS gy

5095 Lasls lylo g JUo YYARY/Y o (nSileo b o35 VY Jols 3udios sl Soge3] i G090 3T
8 5 anlllas 1o iadan & y5ods 5 4Dl Gk 5 45 Wi qupe yie oS sheS YINEOD ooy
Lol eizmas 5 9051 50 S8, Aliculo) &8 5 G 0 S5, 5l Gy L goges] oS
(98—l lacs e Al Lo Goge3] 5| Sageep o S Ll § oSS I (S il g cuodls
i S ) ol oyl 5l ooliul b olilss Jlaxinsl 5 chaie sl wuls (s Lid
Colled planil Al (San 5 05 03,5 gie (55555 Sllad plail 1 lagioseil 5l Sugs S
A ) (a8 S g (23559

Lo b ol dudr 50 00,8 axzlpe olftglojl @ lizme Al iy 50 b gl sgudied b
W8 6 pSo3lal g 30,8 oSS |, lodelidiun p tasos Ll JSGg, plos! 3956 g olKws @lKisle]

O35l 3l Gl el FA 5 asal ails pgo Al 5l o |y plae &by ples g wS cld

iz SlesiS g p A8 gg)ls 5 LIiE GlacS e 5l g aril axala b5, Collad disS e

Sy 45 091 (VOumm) (s eS| 1 yg05] alool & by (gomy dude 99 0S5 sl



AP Sl o 5)led A 593  oibyg cium; polke YAS

5 el Slud> 50 .28 plnil (twd gia)l5 (59, am Al 5 oL @ )l5 45290 o) Al
plrl i S, Aol 4y 1) (ol 5 (T gl Solad S5y 50 ogesl Iz S5, 99 50 ey
5 i 9 50,5 axsl e oKislesl @ o AV el Slal el VY 5l ey L:o‘SSoy,)"l sls
235 pldl (6525 55 Cudlad plesl 5l Gy alolidl 5 clad g0

P ran (eS| S0 (runi

oS S o 10 eend odglosT dalllas o5y ) oolisl b AL VOmay cyeess ! US55
9 S0 Tl 59y S Saaglie b (595 Q) el (egee 3,5 )5 akBs Ve B O 5l
E5r% Sly Ve Cuslin bl Gogeil wds Jog (Fogail @ 55 el o olws (o225 O >
L gladdo ¥V ol o o bl o ol adlal Caglie 4 Ol Ve 4230 ¥ j2 g wi0,S o) U5, 4
sl adlal I8 L (Sailely 4 foww, B g o b jlid 5l Sy gl She ebiae 1 oolaial
O oy ) Sl a1 (S @ G L5 058 gl Aelol @y 0l ar sy o8 azilin
ool b iSTam B by ¥ g it V) e s JolS o ¥ canglie o33l 3525 LVO,
5 sy s5bar VCO; 5 VO, sl (y5el (sl (b 2l oo aails (03] (YT =) 308 5]
553 )l bgi gy oo BB (lyo wd pslaer ek Glajl Jelosa o oS Bk
A oS (Polar) aew

U5 a1 e gl e 5y 51 eoliol b 45 msl VOomax cymess >l US55
Cenglio b 035 D5, 5 (825 S Jols (sages (3,5 o5 4iBo Ve B0 Sl g b oges] oS
9509 0393 G c0sd oy (Fogel & G5 Jeloisa i oS (ol Az 55, S
YO Ceoglae b Lmu’;o}.oﬂ aS Oygo ol 4 wisly ploil oL 455290 (g5, (Swbly o> B 1) easylss
Y d> e ,o Lh jo ol adlol cuglae 4 Oly YO 4880 ¥ ;0 5 Wo,S 05 5, 4 g4,0 Sy
Glol I8 )L (Sailely a4 s, B g ad o jLad 5 S50 oliee Syo lidio 51 oolizal L (glaids
@ Oy ) lere des S 4 e b g 05 93] Aslol @ 0l azgmpay 058 aziliz w
5 s ¥ g ol 5 i LI e i ol e Y eaglio Lial33l 092g L VO, 4o 5l
15bas VCO, 5 VO, (ys05] sz oo il o dsls (y5051 (VY o= pms) Jgo 3 51 ooliciasl L ,iSTos
by gy @ 8 0lyo b S pslaer (oei SlajlS Jelosa o ol Goyb gy

Al oo (Polar) asew jg0 s



YAY Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

axl e oRigles] & o AY e el oLl celu VY 5l Lm@ayoj YL el Al
aiBo Vo Soe ay dieds e o ol B o aalgs Ll 5l oRiale;] jo jga 5l ey g 20,8
Lo ioga3l (65050085 31 g AkeB0 O 48,5 (155 Digad sl g (195 ,LaS s 5 WS el
2,5 4883 0 5l L o Sog0;] 45 09 a3gS 0l 4 cudlad aiads solel yaejl plsl g (40,5 05 1y
Y o Sole Jlail 5 iS5 Sl g s e )lS 65, S Conglin b 05 oIS, ol 0,8
Jbd col il gam 885 F j0 g win) G5, s w5 45,250 L /AL VOqmay ol b adds
Lol il dalsl s o Ve Do 4y ol gy pledl B gy ol 5 oy U, 750 VOomay ol b
ol 4y b Gogesl collad Jsbo o ol 48,5 (155 Aigad (rengd S Olej 0l 50 B8 5l g
95 Sod Cellid (b olCiws Lawg (0)S 9eS16d 9 (Bras O5S| g Wog Jog 5B Jelign o
A (6 pSoslal oy Gamwla ST Al jelaiedy
oKisles] 4 zeo AV celh QLGL celu VY 51 Lm@ayoﬂ VOV PRGN | PY- B W E S
Yo S o atnid e o ol B ol aales Ll 5l oRisle;l jo jgam 5l e g 00,5 daxxlje
et (Sole Jlasl  paeinS OlS o g cwd i )5 (59, S Zeaglite b 05 OIS, Julds o5
L 7AD VOpma s b aigds ¥ aiols bl wglie o 58 IS5 &y 1 ol cdbee clyin
gy opl 900y SIS, /¥ VOpmax o b Jd ol il (gumy 4880 F 5 wioj 5, ol 45,240
05> Bged uegd gy @8s5 5l e alolddl .8l dslsl aads Yo Sow a4y gl my plesl U
5 Brae OiSl 5 o5 Jog goseil 4 I8 ks o olfiws codlad Jsb o b aid)S
SSoill gy Heewla ST Al jshateas 5 o codled b oSiws Lawgi ()5 anSTso
oo 5l oolatnl b cuds a8 i 0y ¢ygmmwlisnST dwlne g o S35 (559l 2o
0aliadg 1,8 denSTles § (VO,) (B ras im0l 6 glans codlad (b o owiss slojl5 & 2

OF) a8 aale 5 o p i azgi b 22
(9/min) = 1.67 x VO, - 1.67 x VCO,



WAF Sl o 5)lods A 590 o oidyg mn ) pole YAA

Clete ol ral 5 cllas dlng oy garme) e ol alry oy Osmslipas]
A dlore a8 ol g YL sl codled Aud> slacw goomme g (!

s Ve aBoml g Vb e Slad> o o lieadign Judxiaa 325 9 95 (5 S Aiges
s o 50 (253L 59 31 Cedlad 51 g AloliMly 5 clad 1 LS e jo (S pales g3 diged
bslia oo,y g oas 4y, EDTA olinil 4 55le csol> (slaals) 1o g5 (gladigns ol .ob a1 5
Ao ;3 jeo Ve Cepw g ol Sl &z o ¥ sles (o badiges dadly (glulazr (6l g 10l
GrSoslal pley U g oo loz Lewdly (sladiges o] 51 ey coiod Souin yile caids Vo Sowe @
NS (6555 8l il By A sles o ad g iz el g g a8

b QW1 wedy o855 s rel®) o3l (2SS, i) 5l ool b s JopnlS o
oy Gy sl oy sl s 0 (65503 UM )+ sl ¢ F1) (V) S5 gy
¥ ol a0 b (Ol ey o855 s sl 8 oz sl) ool (min S5y g 5l eolid
Al (6 Sl mM /oD Conls

0% sremb ol Judm VA &5l SPSSldle 5l solaul b asols syl ki gay jxi
5 a5Vl Clad 4 o i ey duglie jolatods ad gy Shgmg s (351 51 ool L Lacols
el glaaley oz GgemslimT duglio gl d(VxY) S0 Guilyly el g5l 51 asiomly
5 Cudld slaalag ggomme 2y amlonnST dslie lp g (Tx0) S wibly Julod (905
@l gyoline gl o i oolitul aiuy test 4 5onl o 4BVl ol glac foaze

W w)f).b.-)a P< /-0 C;)LJ sl s

sl
.(Ffjff :?/’Y’ 9 P = of ’\) ol eowlive @jl..u g»qu:.? Lgl!w\l.bs O Lg)L)LJ.M usl.ﬁ.) ‘h"" 59?5
S odsline (g loline gl



YAQ Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

Dol il g asVL cdld laaleg dcgeme 02 GomwlanST Alie b uizes
SIYIEF g P = /o1 0 esslin anial 5 aVh clled 45 oz OselienST e (s lolins
awionl o Sl ladlay gseme 02 GeemlinS] (Sl &S S5 pa (U OY)
gt (AkBs [p S < IVYE /YY) 4Vl 5 iy (akds [p,8 V) -2+ /¥0)

G P = D) g oline oolis aiimly 5 VL ool collsd lacas g bl ulwiga 320
5 AVl sl ands clled e e xS 53 1 (O l5ge0) Frvy, vas = VY
olad slad as ol ol ads

anlie Aol 5 AVL (ool Cudled o acsame (02 GsemlienS] &S Sl eiaren
wiml 5 WVl (ool cdld slacs gseze (22 OgewlaenST (o bl Dol s

LON)==-/FY gP=</VY) ais onnlice

0.04
0.02

-0.02
-0.04
-0.06
-0.08

-0.1
-0.12
-0.14
-0.16

(4835 5 £)5) (27 Osemlins]

Aol g AVl clled slacw (52 oo Sl ) Hloged

codled Ble ol 5 JgosSae YYE/-YV/A o YAVARAY/D (o ity anVl sl colled il
osls Ls)l.oT J..J;usd.a);u (Y )‘054;) Sg J}As;&m YV\/?ifV/q 9 Y&*/?i/\&/f Mu..:l.: ‘5’5L"’



IWAS b o 5,lods A 5590 ()9 (S ) pole Ya.

5 2l YL Cld 5 e ads il é oz el ap o (Fy 5 Ve = £V gP = +/+ YY)

28l il 4 pml <lled 51
b clld Al 6l b 5l e g G Olone Bl S0le) g pedS (o0 cdile
Aol ool codld Alls Gl g Jgeg,Se VeYIYEYRIY 5 AVIVEYAY o asYL
aS ole las osls 6)L°T Jdowisassos (V) Jloged) 09 Jgog,50e VAY/FEYA/A 5 VVY/AEYY/Y
YRV 5P = < 11F) 0 (g loline glis anpmly 5 ABYL sl Celab a5 4y g peenlS sl
o s O O bl Solis (JgpmedS Gl ogls collad b )y 5o Fyog )

)‘ o Jﬁj.-u.lf S C9‘la"‘“ as Q)}a o] !(F\ 9 Vo =0/VF 9 P :’/’f) A oualive ;N.ILd

2l Gl ogls clles

O0Js Wos
450
400
350 s
300
250
200
150
100

(Use 5,500) duiy ol 1 o yza]

50

asVb cudlsd A b cudls

Aoy 90 61y allad 51 9 i Ay il i 052 el (Glaro Bl pilh) (Silee Y loged
ddy sl ol @y ol (g0 s Tabaw jlolize Logll Bus o LiST .4 (s 9 ASYL (29lS e
ey 99 41 dondy sl el 57 el Gl 53 gl SO LaS § L celled lomy g



Y4y B 0U) 53 297 3w 9 CE g 1 &5 s 9 ATYL bS5 collad 5T

O Wos
250

200

150

100

(Js 95550) JoymalS

50

asVU clas a5 b s

Cdlad dunder 95 (gl cadlad 51 gy g Cadlad 51 oy JgmendS (Glaro Bl pith) (1SSl Y 10903
Cedlad 5l an 9 o Jg S (o0 Zgbaan 50l oglls Suipo (LU A il 9 4L (gl

-y

ol ol o5yl s oo oz rmalannST SRl s sl (3555 slaclad oS Ll
ol Addllas ;o 05 o0 drogi Jln Gz g (55928l (Slls ol 8l 4 (y59 GralS jslaieas Lo dled
b ey Bl 065 58 907 jlestSgm » a8l 5 4Vl als culles b

5 AVl el Sl il ,e colled glealey i o7 OS] oy aslllae (nl )0
2 OglimST ko 0l caslive pgo g Jol dAlag o ol @iglas oly ylas as ol coJled
ped Aoy ;0 45 i B uo g pgs Alag I an Jol Alag yo 4Bl g 4Vl dled 5o e o
5 45Vl Collad 90 a0 alie 53y, b gam sloaleny 53 Toaze 5 2l (28l oz (gelannS]
bl S| S oty Yozl pgs g 10 oy cypmelienS] malS 28l il a5yl
Locodled ;o g ay o 5L 0 50 (£330 lie 4y aloldl codled glal jo 5enST Gds asT >

Olyee Qs a4y pgo alag 1oy 2515350 Sl 4 B 0gd co B o loj aado ¥ dgas lawgie ol

37 OgmalaST e olply sy oo (SB31ES Gl 4 g 0sd e i (Srae G5eS]



VAP b oF 6,5lods A 5590 ()9 (T ) pole ray

9 7 g GRalS (Vo) o g ] (V) sboe aslol aline guig, b g adl il
W3,8 ol @la Uy 5o TVO VO peak o b (25559 Codlad po 1) Sliaees S e a8l
0l 353 TAD VO cellsd o a5 pgo Aling 18 oryr g 45yl s alis (TY)
I @ OsmlannST (lime 50 Dol sl jslaredy (V2 7) plSen 5 il (aizean .28L
03,8505 yo3 U 5 00,5 1yl O 55 (e )l piged Sag) 5l epgeslinnST Ly slom T 5
Glooad o gz S e GVl il is S eolitul miu)lS &3 zee gy, culad b
aslice (YA) wisls las 00,8005 jad 5 00,5 1 ed 505 5 o S 1) 780 VOomayx g 7¥0 VOomax
5 g, wils LFD VOuma S 00 65Vl myz opsmslinaS] o) & il dallae gl
15700 VOoma 3 5YL clacsad 1o oz osmmihisnS] polie a5 wisls olas (\WAF) o Sen
09 Vb el (o 1 s a5 (1) sl 00 S 03 5 51 3Vl (s fobime ysboas 03,5 1 505 05
Jeol Soyem L 5 (€S) jliw Sl (HSL) 5L @ Gobes 909wl ool 5
ATVA) il 00,550 yod 315 4y G 00,5y yo3 U3 ,0 (HAD) U554 0000158
Colleb 5 AVl gl colled o cllad slaalng 1o oz OsmoldenS] o (g yoline glis
dadz 90 dlad sladlay ggorme (02 GelannST (w2 ) 3929 b i ssaline sl
Celld l iy asiml Sdld )0 oy geelanST wls Glas Al 5 4Vl (sl ol
S 4 s &5 aliie o S b elad 45 o) ooy Slalllae gl el yy g 45V
OgeslinST 3,5 oo plowl (fwd i)l g g )5 85 1290 (59, Wedor Ol (Frae (ieS]
o ol ol ddllae o (YeNEF) Cend aBipml cllid 5l S 4Vl el b
o plias asimly 5 4Vl (ol Cudlad and> 90 o Cllad Gladlag ggezme (252 omlinnS]
cde (13)) oLKan o Sl 09 anVl cullad 5l iy aBiml Culled 3 o Osmoldeas]
Sy S Jdoay SLSY an w1, AVl i (b opr selaenST 00 Somb
S5 g Olae (o yed Sumdy Jodoar Sl (S LSV e adgi (F) ws S ()l eSS
15y SESY e 3 Slalllas S50 50 (F) abl il 5 45Vl colled b e olie gla i
9 4Vb Clad dlie )3 (opes Al w09 A8l Sl 5l jdn aBVL cllad o g UL
03,5 (pyei b OMac l jaS cews OMac oS Sley (VQ) Canlaplul oy el Combg 4yl

Sladllas 51 6k jo (F) adl il (65508 gulans] L.SLQ]‘“'.'.)".'T Cad,b as 09, o0 slasl sl



yay Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

B ol g ol asigml colled 5l a8 aoys B0 b Ye 4Vl el b By 5SSl
Ao )0 Cawd DMae e (V0) Culy b avglie ;o caws cMlae S o> Jods gog90>
S Pl 5 (S P 097 OS] Sl (V) W)l (6 dn SdsSlS sla )b ws o by MLae
Colld b 5T 5l a8 8oliul sazmolis 45 Casl 4 mly Celled 51 j2aS a8V culled o
w5y plEls b S 54 iaS Spse Sz ot Wiy e 053 a5 el anVl
e 3 (Spye Sz o8 Luil 5l rizmen (YOF) 0l (rdse 055 lyz webil oS (05
oz sl (yesligenST (sl (SloaiiSsgama fale wilsi oo sl 453yl SDLae 3l a8 AVl
b Sgame Dlae 5555 45 Wols lid (Ve F) o Kan ¢ Jizs (F YF) wil asl el b
Wl 330 5 Lgcams 535 (s Slge g Al 335 o 3 Slga S g (55, a8Vl coled
S LTV wliily oz 5l ooliil 4y oS b b duglie 43 Coss 5SS hlae oS ols oli
aglio ;5 Cull Sy S5 L vy la 4L30S 10 a5 mg,T 40 oS sdmline (Y1) o Ken
aomb Sl (b opz GammlannST Gl 4l gl il alie So oS5 L U 0 S L
Q) 3.5 4565 ) aYL Eedled 0590 jo Lol oy Jar>
by GRlBl )0 cate Jele (53 @ oz sl 3Ll (e oz Sl Slsed Jlisa
BAS s ol ale g0 el gralannST (sl (3559 Jl> 50 das @ ol o slead
glp cdl e b5 ol O glaasl og s o Sl iz slasl gmslas]
5T oz sl plrale g 5o | ol oz slaal (35 o ysd 50 Cuslys] Ggralasns]
o Sl clle 5T cou ol iz (laad GglannST Gl S8l Sl b 5 aiS e e
laygSl g o uS g Codib oz Glanl Joo SUIS (9 Obz (S e JB 0>
slsd als &5 JgpandS ooy il sls (las p5l> dallle @l (VF) Cosl (90,98 9 (omas
LKes 5 i il il 4l culld 5 anVl cdled 5l L0 e gl coled 51y e
S (Y) 00,8 )55 1 Vb o b sl collad aids Yo (b g pend® zslans Lial33l (Y- - V)
ks cdled oy as cul ol ) Sl aids cldlas o)l Slgen yol> dalllas does L
om dorels o ale Gl O] Aot a8 whioo Gl 055 )0 o5 (e
Ol 9 ol Ol (V0 1) (hlRes 5 (ST dalllas o (rizmen (V) 09 (o9l Sdlad

o5 5 WIS il b ()l Gl jiesS )| 85,250 (55, (sl Slled Jlioe



VAP 3l oF 5,lod A 5,90 ()9 (S ) pole Ya¥

Sheed o abyyhed 5 DS ST 3T 50,5 Jab o 095 45 Wigd 0 o2 B (slo s,
Syl ol Aalllas jo (VA) Coslony jundlS (6 5 st D55 ()] A g 9500 (39598 &1 (ol
Jo orl bats osmlie asiml 5 4Vl (ool Cdled G JormadS (oo e 5o ()bl
9 S ddllas o . 28b Al asnl 5 aSVL (ol Cllad 90 pa 0 Jg el (o ilale
Ools g CBL Gl Al g asVL Sl 5l ey JoredS (o cdile (1230) (e
Slaoglis daidled Gad 3 SagS o Sglis | o o 4 wis eanlie bl e (s, loline
s slp cld dude UL Sae g JopealS 5 il ladal 5o ok b 08
S e aml | aallle ) S e L gloatil (V) w0,S ol JspeelS gl 5o aosglis
saaasplis Al 5wVl (ool Cld 50 p0 JorelS (popw cil ol cnlnle
el gl S b (o 50 sl il
Sglis A8l 9 VL (gl Cllad Aady psl i 0zl (o SIS (i pOL BdinS
Vb Cllad Sl il il e p2 sl (oo Clale oS Sjg0 pay i osalin (5ol
@z Sl Glie G (e Jol5 05 g Rl 4ol Sdlad Sl e &S e 28l als
Coled b o oae bug iz glavesl Sl 5 sazme &l il g g Jlisa eaile,
ot 45 50,5 osalie «(132) lKan 5 momn S (V5) Al o s | oy (gloden] e
Al YFICled 4l V) Saasl 5 (oS, 4l Vs s ) obiyS sls ol )
Collad (glacul 483510 0 () +) Sl Gl Ay ol pd Gy apul clle Lo (59, (6550,
Olyn 5 33 gm 0301 1) 0 ol O3ae 1 oS o oy (28187 03T Gy sl dile Vgona
33l Lleadly oy slmonl cdle Eodled dalol b Lol el it 5o lime 5 e cotls
O Bigie b (VF) 09dge yidon oz slodeml ciloyy (e Sl sdend Gliee aSTz oo
Sl ChlE g 09 0 Lad> (Sitdgnd collad Lol b oo (28 (02 gemlapaST b
O99) )en 5 ;S9o Aslllas 10 (YF) s o0 995 zol 4 Codlad 3l oy a3 VO L Ve o N
b gt )5 35 1290 (59, (s i) g iy l5 455290 (s i )5 (g03] s 2 VY diSS o
ials axlllas pl 50 (V) il (g oline aalS ady il é ozt Cile Y - Ve o
B s 00ls s 2] Sz Lags oy sl il 33l & ks sl el oy ] il

5 sials el Byl 4ids Veo1d b a5 aiiS e ol 42338 Sldlas OV) sused Sles 4



Yao Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

s Sl Edliae Ly colsyy ialidl 1y o] e g Cons 016y Londly oy ol il
Ailg go e SLSY cdale oli8l )b 5l (YY) 0gr pogedes YU uls b codled jo 4 wilos )5
5% 5 Omesed] sty o1 e slaand 5 SESY 4512 S e |y o sladnd alrals
Oezpats (W) a8 o ) (rogedl Jlail glo oo 4 (s oo yos 2 ol g sl oo o
G Gl Gk 5l GLSY oS &jg0 oy 0sdoo jlsd Jlee cge (e SLSY o il
Cadled a5 wilools las iy Oldlas (VF) 008 oo o)z <8 (0 sdend oS Coge (g
S i iVl cdld (b olisY adgi 5 oog aily Sliaeeg S GerelannST 4 i SV
Cdled gledlay b o2 GaewlonnST 5o Lol ddlas (o (VOF) col oogr apml coled
03y yiim aiVh ool codles jo LS adgs NN 599 Ayl 2ol Codled 5l naS AVl
Tobe Ghall @ ol 5o 5 ead ol Gz laaul lralr 5 s Sl c2ge cnlplo
Gl izmen el ol e aBVL (gl Sollad Sl (93 50 kSl Cpx laass]
cde o Conlondy oy apl Zolaw 70+ alS Jdoay TAOvozmax Do )8 sz HgewlaenST]
A oy G gladdllae ;o (YY) coao¥b as b cldled o 0 o3 <8l sasme &k il io]54l o
ol e g alioe Gialidl colled b o b Ul U315 50 0yz glaol suzme duy sl a5
OF) 00,5 S35 e <8l BT isedy Loty myz il 0 wyz ool ool ols o
L ) ady sl e 02 sl (ala Oliee 808 el B o0 (22 S3L 4 93 Ol alple
Suzee dody il falS cge (1)) (b SMas 5 oy 8L 4 e Ol MBI SL o
WS o St 1y gl jsliiedy (Sl cMae 4 Gz aaul Gaile) 5 05800 oy
5 medlyl 298 Saze Lyl Il cage Wi 93 Ol el Vil nlpley (7F)
Bl os3 Gl Gl ) G GBS 0 Akl 0z sl 2l Bs (V) (S
S pol ddllae )3 dwyoe Sl (V) WS ol Gl Oloye jo Seglie b (g S 22
by © oz apl ctlsy a8 wil s cnl 4 asVl cudled Sl Gy kil f oy slase!
Jlto! rizmen il Sdsd o 50 eddle, Cyz anl Glie 5 i sVl Sl odlae
Sz ddy sl doas b ol 0 lassl glaale 5 g (1alS Jod 45 5l 8925 (5 ka8

e



AP Sl o 5)led A 593  oibyg ciumn s pole vas

3 A5Vl ol Sl 3 sl 5 5 (5T e oS ol b ) IS sl
@l Slld po oy GemmlannST @l () 5o 4l s whiee GRIE Bl b )0 sl

»Tbséﬁl*o

Collad S8 (V1Y) By colo Lim S 1098 5 (55505 tyine golol )95 ol pl)
Lol o olinal cold (b Shoen S 5 @2 slescdam » slopl (geglie
YOV-YFF o ¥ o VF 5,00 ¢yl slasgcdgus 5 335059,0 90& dloxe (9485

5 Selnlie 5 Bom s Glaguly (Vo) jrol (oule ol wli >l oy (s23,0F
o> GBWLIS o b sanlid Gh)y9 9 Cews sanli (5559 50 (Sd loj b Ll bl
OV=YO o o (56} 695 (28559 (Fom pole L5835 le>

02 A B (B9 ol o0 SSin a5 5 03,5 (n yes () G 9 (207 OgelienST S Tas
YA-FF

4.Ahlborg, Gunter; Jensen-Urstad, M (1991). "Metabolism in exercising arm vs. leg muscle".
Clinical Physiology; Vol 11(No 5) pp; 459-468.

5.Ara, I; Larsen, S; Stallknecht, B; Guerra, B; Morales-Alamo, D; Andersen, J.L; Ponce-
Gonzalez, J.G; Guadalupe-Grau, A; Galbo, H; Calbet, J.A.L; Helge, J.W (2011). "Normal
mitochondrial function and increased fat oxidation capacity in leg and arm muscles in
obese humans." International journal of obesity; Vol 35 (No 1) pp; 99-108.

6.Brennan P, Boffetta P, Malekzadeh R. (2006). Obesity and hypertension in an Iranian
cohort study; Iranian women experience higher rates of obesity and hypertension than
American women. BMC Public Health. 6:158.

7.Bogdanis GC(1), Vangelakoudi A, Maridaki M. (2008). Peak fat oxidation rate during
walking in sedentary overweight men and women. J Sports Sci Med. 7(4):525-31.

8. Boutcher, Stephen.H (2010). "High-intensity intermittent exercise and fat loss". Journal of
obesity; Vol 2011 pp; 1-10.

9.Bracken, R.M; Linnane, D.M; Brooks, S (2009). "Plasma catecholamine and nephrine
responses to brief intermittent maximal intensity exercise". Amino Acids; Vol 36 (No 2)
pp; 209-217.



Yav Bl U5 3 9% 3w 9 S g g 4T s 9 ASYL 9lS collad 5T

10.Christmass, Michael A; Dawson, Brian; and Arthur, Peter G (1999). "Effect of work and
recovery duration on skeletal muscle oxygenation and fuel use during sustained
intermittent exercise”. Europe an journal of applied physiology and occupational
physiology; Vol 80 (No 5) pp; 436-447.

11.Draper, Nick; Hodgson, Christopher (2008). Adventure sport physiology. John Wiley &
Sons.

12.Ehrman, Jonathan K; Gordon, Paul M; Visich, Paul S; Keteyian, Steven J (2013). Clinical
exercise physiology. Human Kinetics.

13.Frayn, K.N (1983). "Calculation of substrate oxidation rates in vivo from gaseous
exchange". Journal of Applied Physiology; Vol 55 (No 2) pp; 628-634.

14.Frayn, K.N (2010). "Fat as a fuel: emerging understanding of the adipose tissue—skeletal
muscle axis". Actaphysiologica; Vol 199 (No 4) pp; 509-518.

15.Helge, Jorn Wulff (2010). "Arm and leg substrate utilization and muscle adaptation after
prolonged low-intensity training". Actaphysiologica; Vol 199 (No 4) pp; 519-528.

16.Helge, J.W; Damsgaard, R; Overgaard, K; Andersen, J.L; Donsmark, M; Dyrskog, S.E;
Daugaard, J.R (2008). "Low-intensity training dissociates metabolic from aerobic fitness".
Scandinavian journal of medicine & science in sports; Vol 18 (No 1) pp; 86-94.

17.Hooker, Steven P; Wells, Christine L; Manore, Melinda M; Philip, Stephanie A; Martin,
N.I.C.K (1990). "Differences in epinephrine and substrate responses between arm and leg
exercise". Medicine and science in sports and exercise; Vol 22 (No 6), pp; 779-784.

18.Horowitz, Jeffrey F (2003). "Fatty acid mobilization from adipose tissue during exercise".
Trends in Endocrinology & Metabolism; Vol 14(No 8) pp; 386-392.

19.Hughson, R.L (1984). "Alterations in the oxygen deficit-oxygen debt relationships with
beta-adrenergic receptor blockade in man". The Journal of physiology; Vol 349 (No 1)
pp; 375-387.

20.Kang, J; Chaloupka, Edward C; Mastrangelo, Alysia M; Angelucci, J.O.H.N (1999).
Physiological responses to upper body exercise on an arm and a modified leg ergometer.
Medicine and science in sports and exercise; Vol 31 (No 10), pp; 1453-1459.

21.Knechtle, B; Milller, G; Knecht, H (2004). "Optimal exercise intensities for fat metabolism
in handbike cycling and cycling”. Spinal cord; Vol 42(No 10) pp; 564-572.

22.Nguyen, Thang; Lau, David CW (2012). "The obesity epidemic and its impact on
hypertension”. Canadian Journal of Cardiology; Vol 28 (No 3) pp; 326-333.

23.Noland, Robert C (2015). Chapter Three-Exercise and Regulation of Lipid Metabolism.
"Progress in molecular biology and translational science". 135 pp; 39-74.

24.0gunbode, A.M; Ladipo, M.M.A; Ajayi, 1.O; Fatiregun, A.A (2011). "Obesity: an
emerging disease". Nigerian journal of clinical practice; Vol 14 (No 4) pp; 390-394.

25.Pendergast, David R (1989). "Cardiovascular, respiratory, and metabolic responses to
upper body exercise". Medicine and science in sports and exercise; Vol 21(5 Suppl) pp;
$121-5.

26.Phillips, Vicky (2009). Effects of Exercise Training Modalities on Fat Oxidation in
Overweight and Obese Women (Doctoral dissertation, University of Otago).



VAP 3l oF 6,lods A 5590 ()9 (S ) pole YaA

27.Stefan Bircher and Beat Knechtle. (2004). Relationship between Fat Oxidation and Lactate
Threshold in Athletes and Obese Women and Men. J Sports Sci Med. 3(3): 174-181.

28.Stisen AB, Stougaard O, Langfort J, Helge JW, Sahlin K, Madsen K.( 2006). Maximal fat
oxidation rates in endurance trained and untrained women. 98(5):497-506

29.Trapp, E Gail; Chisholm, Donald J; Boutcher, Stephen H (2007). "Metabolic response of
trained and untrained women during high-intensity intermittent cycle exercise". American
Journal of Physiology-Regulatory, Integrative and Comparative Physiology; Vol 293 (No
6) pp; R2370-R2375.

30.Whyte, Laura J; Ferguson, Carrie; Wilson, John; Scott, Robert A; Gill, Jason M (2013).
Effects of single bout of very high-intensity exercise on metabolic health biomarkers in
overweight/obese sedentary men. Metabolism; Vol 62 (No 2) pp; 212-219.

31.World Health Organization. 2015. Obesity and overweight. Available at:
http://www.who.int/mediacentre/factsheets/fs311/en/.





