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a. A stimulus is received
by a sensory recePtor

:fp'"9i,
,it; " {, {'(

The imoulse travels
through sensory
neurons to the CNS.
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c. The CNS interPrets
the information and
determines the motor
response.

d. The motor impulse
travels out from the
CNS through motor
neurons.

The motor impulse
reaches the muscle
fibers and the
response occurs.
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JtF;H Cb. ,r,-lrf-ti ol=.-.1 .. t )J;,-/. !"U t# J--ii

, 'J:. ^ 6jj l  s)-rl CU4 
J;i ur.5Lr..r*l . l l t*t

.,.Jc:l is. J:# j l i .r-i l .r> j lr-- c.: l j i  y'7.Jlo-t-l

.lr.".l q 1 L.t_ Jti:l !.t. fUf ^,. J Jn,F r1lj J3> JL-;a J11r

yt dtAJ.:,."| 4y isli,-..u;J rrl-1 ;J'.Ae.5b1$ !j,r r,. r[.i:;l
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,s3jl rs-)6-E 6|?6 c6:;1;4.4r31-:,-t ;i r-n';:-.t*

o-#r:[.16 q rJ.:-lJb.1, U_l.tiC rl)i JSJ, Cf t ;t

.!-r:j rgtr. LSi;l il u:;u, iyt c^la r, rJJ,.J.: i,.5Jt JJ.i

ff -* i.rrSrry 0/Y' r3.r.- t{5 J-b Giut ,ort o. Jjl.r!

.c-.1ot(-:r_t Ji )l ?S J.?)r A ;r,_ ,#st

JU.iJ J,L. ,cFJr. fJrL !!ar- ;;r 4L-).rl ,91r,.

.r.jqi , rgloll,t-;t;-_l .:.r-i Lra;-:b,).r- jl Fl itjl.H

t-i-), it;.S.P.tt rSlr.r,c".pL yy b \y tiJ..,. j1,,t rgr1ig,-

(r--r., t !:>lFl iU-.;1.: dL ,iJ,. 6 t+i jl .;*l ;L; ;,.i.rf

J.alr t. U O jl ;-Sf*- ) $L,.f j...a. r, 6-# dJf.

)J.*. JJ-. jJ-e- ,gjr,l 4ir,. g 4l1f. {utyu ,tjjl ,y

.tF,t ciJ o.l_rU ,#st_ffrb

(C 1 6H32O 2). .X 
" 
^ tg4tt O r*ot +-^ it 6i it U rt .Lr cJr rq

jrJU,.r.r"l J_F-r.i_ ;l o.r-i .r=l;ATP

!5")L-1.1.c*r 
F3:u 

.t:'_lS )>ly

,5it-r"

-Y - ./Ja J-l !l; Jtri

f 0 - !J::.1J-J|B.

AA A o-.-f o*

\ t \  A

J5\ Y 1

SVr_ )t;,t ,f.-f C* r1l.1ri.1-l.r-ll t: i++.,r jJls

SV-r- o!-r r-. Jt--lrJl U-..r-_ll .,1) c.t-i +Ji irj:tr_.n

i3;")L_;".ii r.91.;. rrilc"r-i 4-r ,f.-f 6fi i 6 ';jur+

rJr.L.rj,jr, 
. .u-;,r #::J JJFJI Jti:t i.r.:.q.i; ,,..')l.rt

iji-l+Jl a-g i:.s1ir-t U.; l-SlLSr J yi , NfP ,fr6

.lr"t Jr<Jr, &_,[.63-r,.Jb.r_l !.c-t slji -ts> dtAJ:i"l

sl)i -t;>.r.."t J-fJy jle,r.rl, Lt.4.JiJl t ;14 :l)i -ty

.ut f-F J-JJ-r 1+ Lt.;.:*. g.rs rgtrtt

AF ity. lrl: sf3l3 rg. Lj :l;i o,, ,96J="l rgj,

Jl.ri- r;ru- r.ii Jr i+r A (_rif &:-rJ5i t *.

.5to!.9.r5Jl s ,l; ,f..f *i,a t j5 f Wlr 6 c-l ,J..fi '*

f..:Jtb c-ll.r. ;J;,-t c.rE-ri t5l3l JLi:l cr;.;, t'.,gt:.la.

.J5+J, fF /tu r. c=-' 6-*.6,jjt rrti6. Grz

..rrfr ;,,.y' \t r.Sc*l ,.5:l)i -'/a J-l r<.:-JL ': .l

JLi:iI oJ,-r.ij t.f.-; t;g rJ31-l.r-51 .,t{'' <lJ'rete,.

'=t- <;lt-1 r=-t Jr$r Jr jIATPJJF$y \ Yl cJ1.15Jl

rA ki ftS ,l:SS- Jr jl 4Jt-.,r c(O-\r Jl.r-e ) r5.r

4lr- ATP JfJjr rl ijrt)S [Fy .f )t t ATP JFy

k; Jl tblua rJi; r,. rt-j Jt: .l ATP Jl$i ir, I ,z Jt .lSO

Ad-fl-r dtE- d.-r.. oS rl j i  .t i i t i t.t-2rs1" JJb

tblot 'js.a e' ATP J:(5 ,glr'.:l)i./.ja dt^J:i-t U-: f -F

.ty,C etUf JtF \ osL.i! J,-e.ss?o

C# nt" f,"Jtr.lJA

f;4.9 4 t<r;-4 oitt 's:-a f;s-- ^-Jl

9 iF d.-i ttt-tJ-{l Jt,6C 4i abr.r_/.f

,S irtl .:.11: ob+e-$Oxll-S I 9 .:-; , <J4! Oj?-{ |

,)y,.{ | JtStt .} OUt + ATP J-fJ-r 6/2 u'ra ;t J*at>

./, LsUtqATP J-fJy f /r ouJ.'il,{ jt Jnl- Ojttt

Jlbl otKLs ̂ 4t + Ojrf t J'r; ..t-t.)jJtJ-fJy

.t? ep;u,:)9,.,+ :: ,n,h4 tul sjlttt Jj{l

I - Gluconeosenesis
.5ta.r-l .l tnc,l.r.r+r-J *t; &3 1,_l jl ,+ S ufato,
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Vastur latcrdb

1 8

F 1 6' it r+
H ? . ^

?  e l 4

6o
{/)5 10
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3
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Oxidative capacity (Qor)
( 1 t l . g n . h n . 1 0 3 )

4f t (SDH) juir.,ri.) ou4*tf f;pf qr;.ct bVtt.&r dr&
(QOz) d'hlo'r-t.ll'

dL"-,s l1,-t 
o.- 1,5-t-Jl 4.J s;.u:-l tu,-J'-

t. t5 .r,ti-rr- .J.rr,rr ,i.-lyl l, FT .5byU cl1 t '. ;;r.+e

"(-F l, ;\.* 6brE clrb jl+ Lt.i+..5jt9 J;.-!rFi

i 1 t.u t t 091-c d .ru3*: I j ; l.t 15 1-:a. 66 6 )S -H .:l.tr; b .t::S,rr

.5f^.-;i;.ljJl L. ..r-;rl.: i A:<.,F-tJl ,gt-rg;i rf t

Ji )t,-/ r:tj l, {))\..ar Jl.i-J.!' ;l-l ril:i"U-Jll-t gl.r. )V t;^f

..r:;!. c.il: 6*. C$; t{..,.r" 0,. ATP !i.glr. U

g)L. -r--arr L. t5-:lrjl ? '?w"l ol.-.r- L. r;-l;b.

.;u-o.: ;l;jl ! r.5* iiI-,a-e A)te +* .rr;;ly.r; FT .5torU

ntr-F 4+.:i Jr FI .rtj .5- ,5;-l J'-l l. o$e crf3 dJ-l L.

iL- q ST Jtt.<,- d,. + lt rg.,;-;:-,iti:-l iay'r,;tiit

.rrli rrlgi; i*.l 4J. i)L-.r

Oiii/./lcl/.44)W

9 ta,5r.r53; .:l.ui +1. .3 e,. i.ho (J.i-tJ| q-* qft

rJy.ti Jb a-l! srF..r F :ry F-tJld!'af-t i i lF

j! cc>t,il pt(:.n 0., .:i: u$:-. iiJl ,rr5 u-,al.r'r r,. gjtg

i#l ,,-f a,. j$ cq; Jr J ort "S:ul ,.; rr-b r.ATP a,. i"t1

i-ltl -ir C jtt Slt t;ti; ,c-Jt'j ;"l-: di"-lil U. ..t-:U.,r" f ;;

LJ-r-; c*e.g rl.u ,i;Jl e'. A-h-e .r! Cr"U dlf. .f! 1r .J,.L-,rr

:i, iqr, .:lJri 3 J,.L-,rr ,.i-ltl le ' : .tt ; i6 i;):L; :t*. ,,51t

.r'4 0&-1."51 4P

U--*. .i.iltr f-Jr.L db.r"-li .r*1,.r d er5,it-''

-J'Jl;-.> L. {:..-r b.r--bi J'-l fl .JS.r..{-f lJ ,5j11 tl'tio

i--n r.: Ul .:.;. .r.olJi ./Jlt-;!-1 c.lu:-f J-3 ,i iJ1}

; toltJ.i L. .,(Jr.E-.gt".r---i-i' 6- 3 j t-t .gt9t33-:

,gtr-. & .<,_ cj,'-l -Flo .u J1.JJ,r+u .gtp r1.t*r

;r,-l ; .sji4 r.r.r.U (QO2) \ ,r+U<t c+Jt" ctiJljl crLi:-l
'4+e 

6r--5l c1i.r! ,5;!,:-r3.r-*-. t).f tt ri,:-r. r-,. (c-.j

'(-s'tr.d

6.-;fl a+ttrri

ol.,rJ+-r..J !r"-"t.r{t .gt ,. jJ,+e.gbrb drD ;g;

e.l: 6-tJ Jati;l c.5rt,-. .Sk5ri'.':*l ,l1ir t*. C.*S

.-:tlr-i J d)JJ j\: ,g)13-t {it!-J-i ,5ltal ,glt-.4-z-o /^uli

.gtrg-,-i 1r5l-l r-. r7j L. .$lcr.r1i + -.r,.,:i.r-l-t-St .5i"gyi

crb.lU ,-r--Fi i.ll-i rJ-::-ra )V ":.f 
JJE.I-[J| ,91y. t5:L-)

.c, .l u-i,-\Jl cir! W cglt 6:.U oetW cu!)*

d,1ltti,. r.:-l ;,5-- * Jt-be.gtrg-yi ^-n ,gr3r;tut

.rb.rl'; \tjl-* c+-.1 ,* 6lt o.li-Lj Jl3;-o q ldi jl .5rl&;

,t; ,5r3,11.t;l .:1y Jil {t.r,-bf-ti .,t;.F,5 -rUi;l .-;l)t^ir

ju! ;lr:- r (SDH) jlj:.,,.r+r suJ5- .gbg-!i ,s-J,l

,r.-J's* ,t /r".1-t-tJ5r::-- .gtrg--'-i uf ,r::-.r (CS)

J ,-rrq Jg-tl}r- IrSDH .-lti ir*. 'buJl0-1 JCi 'J-it.!r'

Lr5_tJl .5trg!i cJt i ..r.r.:,r, ,ltj.; ! d.ae ,ts-tJ| +JD

j Jbj jl * tlJ.f b I r,. .f.-r;; .r-l'i;l 
jlrt#.;.p 1r &1*r

.(d ) J 1l ) .p (Y ) ,t .:t.rr o:f; y .;.i ,)b.;

oir,li;.-'l ob-pl cj\'ar cSbla tt'4f
..r.su" 64; L ili,r,:"-l,Jl 4* .A-Le Lrt"Ju &lj :Ji

,J,,q.i;l J5,5[orU d:,-l c-!c r, cl; oyul t' ,|..oi t, 'S cr5JLn

,r-i_tJl ..5t^g-yi jl s,-)t ;u,li, .l L 19tt:Si:a'.5t1tr (ST)

,gtr-. rg;,:a.4.J (Ff) ,rrfl cJ.gb.,tj t c-j cJ-:.i...l

.5tJJ<JJ ,Sj.;l 4-r'.flr. il .rbrt; ...r--;rb .5jl.2o '- =ttri

?.t{:-,". cJ)t& rr.;j* ST ,5b1U 4+3 g-l1.f..Jj:,..-6 isur

c*l ou ,et$.JE- gl.;. .i*l ;)L}--e tin sj.-tJl ci;b

c-Jl*i -l 1:r,. ,g,t53:, (J:j=-. ST ,5byU coJ,.j ;ti:-l ,rtfu3'

.(t): (O) ..1;1lr orf3 U--r- tltl.,. .-1- d;i)t ,r5-tJt 6bg-ti

I - Oxiclativc Capacill'



lf 6 t s5j;t65hrLG-r

.rt' C.f 
lf ll t1 ,,5f o jtrit 6VU .l jt ,-?t, srf..ai r,.bl ,r .'-J jS J,,-he t-?) i 6.*.11.:,i;-JlJri tt,rr.r./ )!.

c;i il f*iirl.- a5 t'o llt:t

1 ,#, 0*\.,.t:,5€ c*'t i#l s,S )lJie,lUl J.r,.

*:1.j i1j !.5tJlJiJl .,1lJ.i- glG' i )l ii .y* 1lS:t

)t uf Yo rJr-> kJ,.r; 6 U_, jl -+, d ,;i1;:t-t

.,.ATP *lr.r, W.* t f-F ltV 
jL_;1.r ct3 stj i  ,gjyl

JF-ft.E .tt:,-l t-+ US 1 r.uLjt l-ers ? o .Ju1ut j-a

+Ji irF 6$o;t.t:r,sjit 4i iti! J*; SVu )t ,F-

o.t-L; \gj.;. l t 
ft iL.r.\tJr3ojl l l  jU a-l.;- l i .r,. tVf

.t:;rl

..5f1JL9r3rr, 
Y 
.J-<r,,,orF5^l-.t r,.rt;Jll jU c)

.t.r.. .r_b l;Ut ,(,_ hu S.r*_-)t5.(ir Si ..r.i ,ri;rr \ A. "

.i;Lrr.;l.e-r .(0-\ . #-:)J::tt- lr, 
". 

;-"; t_j1u i,i; J ,ri

:t* Vi i.l.r, jl -,i ..5;, t rJt!-. ,g .gr.rdjJ .5lrb .(,iUl

...r-: rJts Suf .'f e Jri .(iur i1.,r 1r :;6u1V;.t;Su.

.sc ef '.,, Vi;.1.,r:i;.l.u,,. '(Jbl ..5Lrcrtr-r t j l. Ja-;

jjsz 2i .1: -!:; Jt dU jt-# i t:i u'js> 21: f

4-r SU/ jr .,;U .irJ:+- J_t .'FA.:-^i.<i$l olr; dltl

r-l*-. .c.r:i i-l-. JFi.rl jl rrtd-"|.!. .:, 0". Jo-i oJ:

.)r€,J,_it5rt fJr.ti

t. JS;i -:?J L-y t.rt=-. b,*-.JS ,9$16r,.1 c^iL

vf 
"z* 

,gf ,;tur,gi ;t, ,si t t* ..r,1 -uJ.,L-. t+i

i+,-)-,a rsijt ,f et rS/,;t.t:t dul' ;d-rt' zft.' ' J

.$ JU: tt ,Sjtt,;.r-i rtji )t er i,lJ.iit rljid Jr ,r;l! 1.,1

\ ,titt c;tu, il-r.r- .t--t-: .916-.Jtri o!-; .r: ,rp, ga3, ..

ju r/ cjj;.1 rrg.l:.rl.r rlri rrJt!. rly F-rt5 jl crti.:.-l L

.ir-.1 -. ,So Cjjt rgf ,;U:t i.2z o3)u. crLi:-l ;r.r; r,.

iJ-)L-J/-j uL-r-> ,: U.f $t.9r j JiJl J'F .tt-jrl

. '>-,t let_ynS: fVi ,gllg

<tiit frJt;",".o p a5fioitt:t

". f F : rr.* g!r.g ,E ci'S..r_l jl -i:, rS eliUr

2 02 r'-tU-.t2l.: ,r*-. =i t ,.5 4l .f r.iJy .9 ,l;Jl ,-.rt;

).tf J o.ti .:lji .1rtir L. ,* t* 1 le l.i, .;: oJ-i d:l- CO2

e;2J5,Jt;,r-. ,Lf y rr-l ;i-il> L. .':.,t l.l-r. l*Ir! 1: o:l^ci-l

1 - Dircct Calor imctry

2 -  Zunv. and Hagcmann

f{-r.U- .slr. tfrt. L-j.)tA | :.s9t tt{l JlJ.i. !. g-=i;-

4-r q ,r-rL_rr ijJl )lJi. ,5r3r;lut ! l'.f_ly.g. .rrlr .gjlg

.:r5i , '-..t ' . rS)lg S jt l 4i btt j l  ,Et tr3ir,.tsl;4 r\ '  ,-

c2)tt ot^F p Ojft <s2.,n Ot.t+ ,5rfoit:01
t5b u. ttlj a j,,-ze gbllr; 1r ls 6 jtl;)3i*,- 1 .r.r;;

l.r .9)t-j f:r.:- J* 46i:"-U;i cSVttVl r:s$ ,,9$,jh;lfJ:-

j).ts s.:.'lFl lfu I t5i jl '-ts+u Jl:.1 +t-. ,;ly.Jlig

.5teJt- ;f-_1.91 ,r t4_ilt ,.r_l )l ^;t;;1 .u2 .rl.:'lj orti;l r.2,1l

t, ki J I:-,.^ !_J-" jr-o k-i.lt -r_L ..!'lc"r; orl,ii-l \ 1. "

;1.;r c.:ta:-l ,.tf i)U Sjltf ._gtf-r.li.,r ,:-l .5t{L

.ut*f

OF,SI tt;-> i 'Fr .>l3t ayezi | ,S:lg olK:-t -l

ATP-PCr rSQ lSLt + golfu s ;r2t .:2ls jStr

.6C ni Lr.* 6Ll,*,,lr{Er

y'JKtl! 4lc/ u rJrU bott1tgrs 1J?.tJ:-.t I -f

,ei .ul Ot;S.ll lli:il cr*7j; J ,rt.S e-fr ,cilt.*

.r' )t Jet- uiQ ,:.ptS ATP Jf$,,r1 lrA t COz

.c-l o|t4trSJ-fJ-r

,gb.t3l ')J=-lJ:Jl q +il I Q.el OJ?'|J/l-f

\ 1& Lt'-,F, tr\r' g.J :t;i urq

cg.z;) J ,r..5 e.A lh9 bolrlrtf oJ".l$ I

jt J-G tsjrit .6'e JFt b or;JJt J6;-it

OJ-.\J: ,-tl ;l .;4 t* Q.+ ,JJ-.lr:-f I

c.t-i l-S | .tll u.,q +l Lg u a!o-bob+t.{

.4t.t;fu

,Fta o31 *bl 69lc.teu OJ?.\J-{l tSll: S*:;iy -f

liti,* Oj-tt 1 c>l Oj:-* sg\l: (a4i ,gb+t)

,4ls 6r{ p egj}t 4i tt ,Fy, '4i c.t*Sl

.r-.p,1cillo*alj t"J-;t Oi F-/lb AbQ

6bali,)tp,-, ;Q orlr s.\tJ t 4rt -b

.:2t.t l4i ,)pt 'Ctt t lt:6 Lj ,---$ ,63LJt
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Calorimeter

Cooling circuit Oz supply'

a5Js-l|f<5Al .d.l. dlfj

<S> S o'F cr-i':,r <,V>V <S)+3o)lJ.jl6l2r o)ti:i-l )tf rJ*:.A.ll dlf.l

ttsil. isti,,-l .iJ,.i tr5iy. u-;'s ,1ui13 6f ,;t't:tl.\ ,Jlt''

o7id o.t lU 
\ g;j.;-ll ilr:..-.Xa rJ;$ojl.ril ,'lf- ,S:il

rr[,.ti- ,r .tf 'r- ,g,]r;t,t:t p' * q t f +li irl:.1 i,rt

;.*,t r.-1r., CO2 toz 6;s i.r)rti jl ot'ii-l L. .g'-u 6,j1|'

4.i ,SS ,)lJil .5lrr. 5.tor,rr Jt.ii ! .51"1= 'J 0- \ \ JSj

)JSi- ,lLr rJ i--l L. .r3-,r- 6.f t6.02 
js-- lCOz

-t:;U ::t3|t3 L-li.l, cJ5,rr r3J-*r ls S.f i c--l ;t3*

.$t.f ori. i; lu[..6 Stl- f-L t dl.,yt,ot(i-t"; i

U"ilJ d>W o+'.')

6l ;;;r, c!.1. !-; od orti.i-l .tiil .)1J34 :y'ly..Slt

.ul ,5r1p (f tt"l-: C.-fi,drtJ+Ji-J) o-r..i .rJl ,.5tal-ti

dt^J:nl 2:lri -,;, dl.lJ:nl ,f F f :3a jt Jf,l I y.f tl't;.

.,r orti.l-l r.,11r JiJl ,l"r.c- crpr ir:ra t .c-l JJU:, dri

,9$,;tt:t.rrb .,3:-. ol; J-Jl ,tr gr f g!y.U" it--

1 - Indirect Calorimetry

Otf r?'sl

j t '  i  lJ (VCO2) c.l. i  : l j i  COz.)tJi. s6j;t n;:- ,!>



lfY t 6j;tashrls-,r

6l? up.*Oz d-JJy t jl4;:.Jt,.t=."t"Je:t irL-;7;r rf

.QZJ.JJylr jIATP J#.r \Yi)r3.:,rr+liATP J-F-r

+J9; d;,1-l. ,.5jyl cbo!.!1s'.rS t ':,'r; U.* qfl

i,..-U-51 !. cbi W.:+,lJE-lJ-Jl glf. Js cJeSo-t

!.r:-rr Jl-i: g--l.c--l )V t:y 6.*. J5;Jlcbolrq.n.f

.i*tAiiLJ*u.; .,. jt 'lYrl..* slt RER y-rti. !ry. jgjt,

: jlc-'loJLf RER rl.r.ir r(;r!!, 't=.l r5lr;

RER : vco' - !: .1y
Yoz lr

d'=-; F ,SV)LS ,9f ,;WU.RER .,t.r.i. rf t4i;t

rrti,i-f c.|..: cu-Jl .gblji #i ,# ,,ly.tti jl blja rt*,t

tdrL,"r;U. -<,- tll.RER rlri. jl,r.JU..flr..(O-Y j;.q)rt'

jtn i,jJl -4 -+ 3,t;:54.:t:- .l!j.l6JS t f-rlf JI|vr:

| | ? \ a.g JJ'::"U.J| jl {5 Jb sa .8,.f .t*1.; q5rJS/J O/ " O

.rf.r- J"rt-' jt*Oz A .t it ,SltS.J{llr? bstJ J

;s ,);-JlrJ Y !* r -r5.rtI;.|;5e15 jl t{:t o)^.i, ft ,;r,-ttu.

.r9 .r.rl1i ri-ir yr ,tl16-J..J t . / t ..g;yt -{-r r ri os.u tQt

.lriirrr y'rx.5rJtf./J 0/. O=\ " / r .5y'S1151

)t <)-te C'llsrl*t )4r> t oFiE gpt-s z, - r .St-lU d)ls.&f drli

otn to\rvry.f

tr !)gJrl

j 't/r.,3-)t cjr )t Ajjt p * ,gf ,ltut ft

c.,1lJi- ir U-l e. j-i .JS5J 6f r;ll-:t b ryOt .J_i

.s.id.J:nU lRER tJ s,.,iii Jolr3 c*.rr

.<,_ J-tJJj..t.tJt .5ty. )V tt.t JjJl .rt$. r6eilrr

Ji 2t :9>:' U.J-S .)lJiJ !. .-.Ui ,J.Ja L- Jltga.f Jfy

.j-l A.f 9;lf .g!b C6H9O6 fj6l,,,tU, 6lr'..'>-1,5r

CozJ_.s{-r? 4i rstt i,iJt J-JJyr ,fF Fr tGq
.s.F,.l 'jJ....ATP J.JJyrA r yi J.F.r? :

,Oz+ C6HrzO6 - ,COz + ?HzO+ yAATP

Oz )lJr- L. r-,-li-..;r rJ-i tljiCOz Jt.riJ s,.L-jJl L.

:c*f .(,- L. t'.lr'.6 ,L-ig cdr .J. ,r-;; JIU ,l-; su,tr,a

R E R = v c o ^  = f c 9 " . = ,
Yoz ?oz
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6. AOH acts on the kidneys,
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permeability of the renal
tubules and collecting
ducts, leading lo increased
reabsorption of water.

7. Plasma volume increases,
so blood osmolality decreases.
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1 - Maximal Volunrary Ventilation (MVV)
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sc-lv/0 u t/l j l j\.; Ji pH J,..';.1,.U - .+ .l JLi.rr
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.c-.1 ,..1-. l.ftj.tJ lr- tJJ 6t^?-; &.iS * d'-t
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s€-lr.t-3 lt+Jl !t.51. F,lsr-, Otiirr; f t&.r.rl, .5r1iiL-;
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I - Kidney Tubules
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1 - Treadmill

2 - Photochemical

3 -Parts Per Mill ion

4 -  Smog
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