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. rltll 59.1)...a*tl rgLr-.)l ral LJl .J]^ -"+ll &UJS^ ee,r! .u1-.,,,: _l

,i.* cl' rj-l:,."":t r.tu*rlS-:+<lt c+S-r.,.d +r:Jl d$.1 t.Dti cl. dt+*"Sll cJa ++!_l -r

.eJl .oj ;c+."sr!t
Lr.' r-F- alJJl g. i-.-lij.".ll iiGll cl.u- !*..b q.i3l+J,',,-J1,,,:+ d.. J. 6Jt+Jl _f

.a*EJJI erill drljlly rJCl

.a+Fl a+p3r9 l-8"t'j*.Y1 L:.'ll .,Jci}iL:^ll -i

eUl
{i3Ui3 ''r*l oUl i; ^i ,j.SiJ ,JE+4YI :+ .:-,,1oI! 6rr-tt 6b_.r-l-r.: c1. elJl -r,l

-,+lt cl:3 U (%A, j\ yovo ) Jl J.-J cUl ;. 1rS,,Je g-,;"*;Jr r"+lr g.q:rl,',1-
t-p_* OUYI e"+ 6ti-r, ,!tar ulS t-tS cjii-l qe oul ar*"j tirlJ t:t . . -.+ll OIS I .t<J

3t -a3Yl j ill! rj. e.,..+Jl eS{-l*lL Ca +-,E:i i.r.Sll o.ra_r cUl g. >l 1f .oy ;f*
o,r-,r (Yo..) teDr.Cl ,gtt,r.,, sjll_, a+U,yl LJ.sll -int!rl, rl;rli iltJ:.)t
,-icl .'-flJ cul ,_1" pl_.p :rlj kir.E; f${fu^ !-,;l_.p . ,-.., r=lj clS dr;- eCl d a+-,;l_>

. 6lJi (1-o) J! ,J,-jJ,,IJSJI rje rrr,cSJl o:a

:sA{'ll .ht*ijll dlit 4rriill

. cit!3Yl e.+ d fujlJi.ll asr,i:IJ e--iJ . f

ar...3Jt a^-r LJ. f*+ll OS^i,J*l3LaL t Jl f + #J.Ill .Jr! iFll ,J:tr .y

.16. t. r-lj
i-r-1"-.r(j'*-ll &Jilll ijl"cid(!H-,1)-ir+lvl-lr.$.rJl i.';r.r.ir-_:Jl o.raOJ$Oi .f

.iLl-ll o)i..-a,.ll Jrj fJl otril gr .. t, g_,p,i
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e!ils,"jl Or '' t l&l il ll I-IUJI cJ. %V . -+ crl-,;ay.-Fll ,. i+J & gJil Oi . t

.aJl j-lSJB c.rLJr., slc

.ilr" -lJl 6,. iJ.:i'- c.l+"S & g3F.: ui c+J .o

: s,,a\Jl.bl*iilt rt :3i qii:lt

;,r.r.4ll .-xr Jl *$i elrill eDd-l -ilrai pei

.a-+tt g"6',;;Jl J.,li-Jl dl!:-l .l

.L.Ji.,'. Jc aliLr-ll (.€-t-'liJL 1.-Y. Jl-.s) (JlJ+aj'l.-,sl1+ -.'+ll oq3-.!-e .Y

..Jt jrsJs

:i$t:L
;FSY --i-i sXl lJ.:.lll crl.*{L:Jl grji.-iJl a+:.Jo i."{.4jilrill crU.-jll .rA

t $cJ i*'itj^il rJ$ &l:-Jl: ,tJIl 6 i:i. lsl ci+lll e,-l+-,lt ,gll€'i.-j Y Lrr- iel*. .r.

. 6l,.ii!l or:i '..r3-Cl Ji ".Jl!l 6+r.i elJ+i ,j a;Li^lt uJS:

: si.LJ'!1tr1;;11 't LiiiJl

: .,:r;ll !*r "tl u* ehi'll gD{i-l c.'lui pai

a.-Bll a-illJl ,,pl . - li*i aJic) ril-:.r+e,.J6 4ri. K i-ig.r f*,Jl r.-:j ,n .1

.elj.ii-Yl i-t,.tl ^ ' -l dD.-b,ll ++_.iS$S+

:i}')l.'.

cl^ e+S/el* \.o Jl .:i.:3-.!lt ,r.-$ll ..rl'! i-.,iE..ll r+ drJ+4)Sll \;t'r.,.| lil

i,l.S O-r+,;r.. c.rLcL I-t ir^J ar.l... Y dS $cJ JJYI A;$ r. et-i3i -,,+lt g2

. -r:iiJl ;J+J+Xll ;.Fl 'o:bj-,Y

i..:5lt 3
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.r+ C$_l_,xll & gJ* ir:J cD{j-l ,'*;Lr.-;jl } hl 4.i!..:rll i-...,,.rYi C),-JJ eUJ

., ;Jt-ll a-r-J^ill Ji L,iLill o1-6:jl

L-*.tt ot++Jl g4 4rejlJl q,,.*i3 Lrtr*:t cllyr,Jt ef3l dJ+

UlarJllni s;l.1rlleLr.Jl rllJl

r. Or (urlr^a-)*s
\<ta YY. ibcJb gS
.lr \"v.

eba *s
Yi Or r fu2>5.

.lo f YAr -$^l> e?s sP
11V Yti Ji^ 6Qs .i*i

Y c\A

't'1 z\ a+rj(g*I'Li)ryq li

'lr YYV F2 l ":.':o.)"leUar

Is

ot

aqa., (,J'.irei) i++Jtt |j1

i+t:lt
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Lj.,-ijlll
l:)Ell riG aijlJl Jiij A ls1i.,,l!r irsji ;rG'rSll ,*{- r:t+_.j_j}i qL. Jc, ;-.r!. #

.rrUil ,_.r{'i! .., .(Ji ;jS : i.j3 .,l;+*,53yi

srE €ljjisjLijtr.r ilUll jJ-il lj)ill glil,r +,nl-riJt rtlt (Lr+i) 6J.,si 1-5i is+^.,sryt dL,j-i
;r-SYi C - f3 r,,*i-xjl e-* Lp 4j. udijJl pJ :ljJf -..u,.Si g^ cjili.S ...rrr.JSl '1."<_ri
l+J$rSjrJUl ,,r (Cellular respiration) €Jill o{iiill qJ)i u. 1;)3Jl cj:l.r
eljli ,rll6i,r gll_, kJJ J.r+-,SrYl rJ-,* ,':- l+Ht d A-il-tll eEjl uts. (Mitochondria)

d CA q;ill (CO2) O-r,.-Sll +3.."Sri srE rl3Jl elJ: 6''..(i grc e-j;r; lajil:1,6lsJl :13*Jl ,;4i
:"u:jL a-L ."r-9 :.";,-.Jl gb,- gEiJl Jt ,J.j fJl "", 

(CO2) O^ 6$ljll i.rXll c.rt 1.r.3 rprll

-+lt-: r,ttJt-F \:: l*l: !llc.;ct ;<re 4-c "+ 6iljJl c,ll.<ll o. ui.liill iF +)i l+)ill
jk+ll reiLs .J. e ,':- Jy.-6ll ',r",<ri ;13 ;c "'-].ill3 aJ+*,SJY! i.:lr.ol ;p. OY_i...,..

Gas ) c,t;Ut dblir s-.,ixll jk+ll e}J ir:- .J c*"_!t_: lrt:,Jl ;sr crljlJl LEi gJsil
(exchange

..j+Jt r"! Jt -=ilt *- * l'i-;.iJt L.r< u,,-6UrJ %y \ g;Jill,tjdl i au+.."S:yt G et.,
,,,-t s %o..rr .5;i 6ljE,6 (%vA.,r) C*3_EII sVs (o/o.. .r) cr.;r-.Flt 

,,+ ,<ri ;ri q;3
.r.{-L :++*S}.-t 4+^"! -.l;_pl -ll_.c

rJiril -lJdl ,-n .Jrl ;.ri-6-li ii^S,"lr .r-.j-i jAUl "lJdE 
' -c_.;l r-:ll 4-r1r

..-j-ll otsrL e'Ji j.+l:it J:JJ'j r _.iir i ' j- . L qj.jr i-=r:
. *:f jLii!,r lg-.,,'"iJ o,,-r.oll ,i,l:it qo j- _J j_j ; Li- LJt il;ij.itl

ResPiratory organs ;g*iliJl el,.bci

' a+ftll ,,I<lJill ,J',,ij:ll el '-i d.;i

(JJfi- jl -1 / 4+lj{ll ,.,-.?,tl -ol tPlJdl 1j. ;tl -tl'oJ+jslLr/ aJ.iill -Y/ lijYl -\
.irj.ll Jl IJJUI ij.iii -V 4:\:lJdl dJ.-r-dlj

:(Nose) giill-t

*+ +1s. eLiir..l-t+- {F ,..,lrhl! a+;Sj j,l;,._i;r"fill jl{+ll rt cJ:Yl o Cl ,a,l



on

.'JJ"JI i;c3Yl+

: LiiYlLijt&

i.pl,,or eili3 +., iillJl dlJ+jl_t tJl-dil s. Q633 c+++j 4jJ:*^,jJ .ixjjl ri-.a {-ll-:.:i - 
.l

.ijYl-tE-li

g3 a"ijl 6xi1,",* os a."tJl _f;,i:j ;Jt ,'-t1 (jljUll €ltJri.Gti-9 
:= *' 

a*.,1-,.j diYl eA -Y

.GjiYl , ;J-JI gsut r +ll r..ri+^lt ot .'"i11

;-t-1,:+ rCl 6-,rB q'-:Jt 'otrillJ lriiYl +-q:+11: +lJl etiill jlll el>l: C_!.-r
.r-rlrlYl

Pharynx: aJ*liJl 'Y

dl i.ii oLrii e+- 4r LJ.aI 6 e...,!f dJ.t oL;' -.,. -r+i :e: (Throat) 6J:lL Ul+=i ,r^^,,J

dli isiij 6J+jrll a.riij u"JSE-l oiLi t:-:i, JLiliti,ll eiilt tr-1a, irg1.i1

. ot;i .:x(-* p3dJl ;3si;

:et*,.,: L:lS a+Jaa a,n).L ii+l+ (JA# (Nasopharynx) q.Uitt rf.*l+li eSJl qrJLll r.)iJt-i

cjrt+:: e++ o+. bJl _21 
''itl & cr:$- lit Ut-:E c.s efi_, ldll ,Ji-! !ls.^ll ,rl!-1sp 9l$Y1

..#l;,,Jc elJdl!i-.b Ojl3l,,Je iJiiLJl a-*$l rt ej+Jl liA 6^ cl3a.Jl ir +E i1.S rJEljill

.ui)lel]L3 ArroiYl
EjJ jJll ur. r.rtq.:j ! r+-5'r ,plJJl3 el C J.. (Oropharynix),r..li ;-..f.|+li pj+ll -+

.al ...lll 6rcE r:c 61-.,11 tiiJJ clijl

sf d,ri* Jlt..pl r,sJl (taryngopharynix) q-,s!Jl rrgd+Ji reJluJi-ll ti+l -e
,l;dl JJ6.J';h L'.;L rf$l ef 6;+j.ll a-.ii ,ri:. J .(Larynx) e ,+i.liJ 15!l L"A di-Yl

.(Epiglottis) 6kXlri JLjJI gtJ iJ.-13;.u:re1i er'LI! aI .t1s Yt

; r.r'Ulcii$3

.4$ljdl :j ;ll Jl ull 6i" ct C ,..
.tsJ Il Jl asJl LJ," elri.ll I l.^



oq.

.(Resonating chamber) 4i:pJj3 *#i a-iii aiJis J..J

-r

4.r*-:ill3 e-,.-Lii ;"q "l--q JE"-s J* dJ (Voice box) ,: il JJ,i -;;J+i=11 ir-o.i

:y' .4-rl-:a 4-+-rlr.ri:+:er; j:Fi =J*ac ,l<j Crii 3, ,+idl

(Thyroitl cartilage) .,--o\^i ---!-1: 
j3 'res - t

(Cricoid cartilage) oj]- + j: *:ri3 -Y

(Arytenoici cartilage) ..;!s.L= Larynx. i.,l+bjl ;ri3;,.;;-e -l

J .l-Ell l.4"'i r+ 
"r-_r 

rLiilJl elCl j OJt_fll ,., i.].li,5l t;rj- +Li.. ot .L:, ar+.r-ll i,lr3
Ul j-u.-l L=:;3 JSSi ,j+-,1ll d 6 l+jsjlJ ,dl+-ll ora jljiAl !.++1j dr.Jl &rsrJ (4,fu*..ll

qriEil ,j+il Jl elrdl ai+ i Fjsll -r-: (Adam's apple) ,.ri i-.W l.c+ dJLU eLYlJl
.4$l3dl ;.r.-ill 93

Trachea: ljl3{Jl i*,aitt -t

,41 ri.i, rrll 3t-i e+-l e- Y L-,1J.! f- I Y UJt ,i*^,,,1.:r-l l++-l 4lJJt CJ#l ,r'-,
t{jrs 'rr.3 q ,(rs p't, . r-r) ,riril + ,''ri+-i ,Jl f rX ej i-,*tstt i-r1' ll 6 iill:'oJ+j.llJ \eJ !_r \ -J

ei_.pJl ,* -Jii.ll ej+llj (C) -i-= JSii 5I9 La-;l.u ec:i r+s.F 6liL r-.+! L^rh a-r.1i.

4$.t 4+t +l_:'eit i.sal A: ,L.5ll ,.& U-rJt rsl-,oj clJ 1;.1:c .-it;li d;. OJS3; (C)

r-':rrs'': ','rra!r ':a ,*r T;j;'*f,,jr"tr"*-,r,;l lfl fijiJl
Bronchi: 4rlJ+ll +.ill -o

Right ) lrJ-jllJ,rj^+ll ll3Yl t6l:+ll ',''.-ll J dP;rs Jl ktJ4 4+ilJ+ll aJ,-iJl s.di:
,,'-.i Jlfujl LJib ZJ'ix i+'.i #: ,"pI_,;jlJl )i$ +sXl (and left primary bronchus

Ol Yl +lCl i.!-ill +5j q..].. ;.:6lrdl .,'-.'"ll ,,'j<-,,;,r 6(Secondary bronchus) a,;lt-:

? qi,)l e.ritJt ,,'-.'"tt ?-fi'?!-il F_# o u-s,5 rjib; <6_.;l 
,,1 ,)l dl[! le;.rrt ,';

'JJ e ' 'r - 
.tir*.ni]l tr-ee) !'"*"rr 3-u+'ilrJ '!-iJ*i 4c 'iL "o ui'a



6r-rnch

(oryg.n-rich
p{rlmqltry
aalcay
(orygEl}foo.
blood)

L.lt IuDg bl@d)
f..min.l

_ 8...rch

Right
lung eit,*Ennchus--- 

- ft
Brooctikb 

-. 
-- 

--_ _
gi.phrrgm

(.)
.irir'roPx,g i(i,.B. h FaEi'9- ar!-m tun |g:

Lungs: OEj:Jl -o

Uer* .1,-+ ,g-1.r.-.ll , .J.+lll d E ds-ll 4+tJJs- drEJl a- e:j c.rl-.,j)l d s.:r
gJE at-, ..t-. r-!S-9 ,qrE i iJ.-,t3,. Ua:*i Jl i:-,r .JS -.,ix siJ,ilJdl dj,n+a.ill (atc, J3:J ,!,hll

crJ"+ll ijJlLl (Lobes) a-JA &)l5 Jl r.,ix,rj"Jli:;jLi ,i.5;l5Jl4"6lJdl ,,'-,'"ll Zsj A
-;Jir, 11-s6r1es) c.tl--;.-itt*,-ilj'. $,.a )+- Jl ij--:.,r 

",-r,,.-ilt 
U eE dS ,,J+i Jl

cili :+ p3 ,;HlJ-'ill3 i:_.,13Y13 LrLL*ttl +;r:Yl .& crJj.+ sJ.lL el.: G+,,1+ L,aJ.-i G
o5r _;l ,r U ,p,1i-i-.1- lj)i d)" ta-rl-,;''r g.iSii rgtj4jt ot4r;.lt-r -iyf L Jt ey,:
L-Jij! aL:-,yl Jt {:dldl ta).-JJslL dji 1(r<.'" ef c}isl 4r,i,:6 !i..- 6._.lhi 6l jj-.itl
.+L-r.sll cJ+SltJ dJ'j 4,iL-r-J- ;1-:i ;l qllsa i.$ .r, 4"6lCl &).,-r"Jall clJi,ii (Alveoli)
,.;g)-c 3re ij_,1ll .,f aU-,Yl Jl a.r;lr4Jl l:).-;Jl .rA lc al*_: .(Alveolar sac) ,=iiJf ,t
{rljl^- .x il sq_,;_9Jl-e Ob-dJl ;* +r3.Jl crl-uill .t aS+.t ;::: +,rilg iL-JJ- JS rj-:=_l
crlj'.LjlJ l-e-21.t -.;rc +jl3glt a>,.-;rJlr arJl ..,;o !*gJt ,l .rryl i}*,l3;.9jtll J.:tgll

. +J..ll

lb)

.=---=---.

, -r_ _ l\tasal
- c.vity

Phlrynr -,--------..--__l
L.rFx --- 

-

Eaophrgua-'
Tnclraa 

- - -

a



\\

Pleurat membranes: i+i+ll li l.rl+Jl @i -V

cl. r=l_l , z. ^ U 4cl JS -ilts &r:.tt dLt 
"C 

c1^i6 9, lJ3lrll ct .re ijJ dls -L1-3

,-ir-J+jil t e u 6l:as53 rq9-2r.,oJl 
"'aiill 

e-:l-9i +r.-,rlill-l a:y!:;,U iJilJl 4"'i)!l l;)iJl

sS (Serous fluids) ,J"- ll .]ilJl ,,J. a;j.; 9r!l (Pleural cavity) ,,44J1 3i q,J*ll
.;;:Jl -..+!jl -irr -J-jl -.6);,ll C.=- J-' j t-+

.f.ixll jq+ll fLdi

;1.43 , ,.i.:3I1 LL*r 1 '€ir ,-}S Ai)J i+ i*ff:^ Jl .=r"iill jl.3.ll frr"il ,JS.i

.d[.4Jr:Jliilj -l
r_1. 6-,rl* ,t;. Yt 'u "1JA 

d,;r eljliil drti l-# CJ Y rrll ,lj+Yl iiL:.il o:a c!^.ii:

aill ,$-iiJ eljlill Ji.r: kl)i a+ ,.,ill tujl .!ll-i^ Jl-r a,. rrljtill & eF +,613o crl.,:,."

g$l" db,--rijt a-a}.: ,rJ' ,iJ}+ U 6rtcJ 4"61J+ll dil+J'.ill: uEr-.ill3 iilJdl i!-illJ,-ijYlJ
I o. Jl ,-)--J elCl U. f+- "Jr 

gJJ.i t*i<l, 
",.,rj]ll 

-,u+ k+l+ e.J iiii ".*-J ,iill c+^ll

.L*ijill ai-ti. Jl elJdl dil-.-, 4-cJ*,, ;o 4j.:,,.,,. t+rS* tr:1.,.i l-t+s,!
.ufilliilj -Y

AJjjl dD..-,.dl Glc dji5:r tu_ll i drljlijl Jii kl),li r+ Cl 6.Lu^ll r-x r.r Sii_:

rJ# fiL;ll &+Jt 4+t' 6c'43** kjl.J l.d;"ai jJ',3. J, ,^ijijl el:le aL--i ;rL; la;li ','"t:.ll-t
. pltj cr).-r.j':it gi.-,

..l',.i.xtlqt e ,jStrn tr
:ltu*ilJl4J.L" i.il

,:S+3 (Pulmonary ventilation) ts-!tir-$illrl (Breathing) d.-.rtiltc;"ii:lt -t

:',.r lLr<:. -'gioc ^..,;i Jl -iJil\ -*i:ijl aj-n
,.a g , !,'Eiil rl cr e. ,l L-JCI e-,! ,-iF ,.J^'ll o-:e3 .c*i1-,,!l-9 e-i;;Jt r.1;+ rfljtJl Jrti -i

.-,JrjllJ ,il{+:,ll si!^'+ ,lJ{il 1.Jr Jj3*l iS-.p.

.eJlJ,J*xjl cx r.,r-r.-,rlSll ''J .<Jl sjljJ,:u+JJYI JJi -9

5



\<

.aJl i.L-lJ+ O-r+_,rtSl 
.'r.,<rl 

;l-33 ,-lts+^,.SJyl Jii -e
.tli,llJ eJlO# crljlJl dJi -r

.t'_.r_dtjk+ll_r,.,..*ilill jk+ll+" dlS 4+Lr g.i dilrnld-)ljlt r*ixllijl^c ,_.llt6. r
cellular ) gJJJt ,-*ijilL I 'Ji ,r4-,3 .'rjllJ : (lnternal respiration) elrlJl o/iIll -Y
'o.r*.,SYl d.rlLcJ ,i.ilii..il f-,+ll i+..,ji l+)i3 fJl d*lu clljHl d.rli &lJloe Lj,o.ii (respiration

.i-6lJall eliiY l+)till cJiS &rsi qFill

:i;";ltL-*: g

:J$1.," 
"& 

, ;iJllJ ii.iit d;$Jt Jii-:j !?jjl :tli i5s.,-a3

( cr"l,:tt drc),j*e-^ill el3o r+- -l
.(Respiration rate) r,"ixJl dli,- Ji 4iJtull d "*i,ilt 

c.rl3,o .r.rc -Y

Mechanics of Breathing ' c,"ijill fui

cD.^-be leL,.j g J;ll pl}c (6,:jr Y) D. aJSj; .5Jl gJr-ll g,-iilt-r rJtitjt Ll-=i
L.J.JI iJc.JYl s U-Al_t Ail3dl er-ill kj. '.1.r 

i-r.:JJl 6r:-! d dls.ilt o-trr,.- 93 cg;J.^-all

-l:+ll dl.-iJ gr]l (Diaphragm) ;. l-rJl r-rl.r-rJl €,).:+ iili- iJli-Jl i-iiit; r-:Gyl_:
..r-:^Lljl ' ;rrt:t1 Lp ig;r.-ll
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€rl,.ll u*ir:ll 'Eli (pCO2) gja.gt r:.s-rl,,.ll3r (pO2) a*+.,.,SrX,*;:r L:..r1 Jl
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:\r'L l,"S 4'nlJdl cDt -r-dl
,jl. j e.\ . . = s+.J. Jll s+ Cl L:. ' ll - 1

61. j f t . = O.t SII \r..<:l oit3 .lj!l L:.' llJ -Y

.6x-ill el-ea d clgjll U .<:1.''ts r!$j f ..r .,Jg+."SJX 6Sj r I 1 . dLl.L
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.d,JX-,llJl

.eJ4 I A-11 tjgJl 4:.,...ir11 crlSll uc 4h l-S

Exchange of respiratory Gases: t}"i.Eil sliti drl+i

Jl i 1*+ll as.,,,jYl &lJ'.,, -l1c 4#l3dl {l).-r-dl g ++J3Yl dEii; .a;iiJil eX.l rjc -i
.e-:.,,jyl lj)i Jl +.r.J eJl

Jl ci._r a,X a: l;1l3;Jl &ldl Jl !)iJl g^ oliiyt u"Sc cll*J J{3 ir}.-Slt .1 .<.lt ;li Li-c;
. d1;ii-,1.I1+ q\jlCl 6),.-,r-J,sll
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4:rilJdl .\-r.dl Jl rJl dr J-jaJSJt 

,':...<:l 
oili Jii Jl gr3;4J1tCl cjn..-j.Jsll ,J t-.

.(Simple Diffusion) L* "rll Jt..iijYl C,-li Llut d,1c

&tilt g:liil -,1l+Jl ii_13 .lrl-,iJl e.L- 4-t-^". JSj lJlr A-.r.J* ritjlJt &L: ,.iLc-&
ijj hA sleJ ,i+E.r 

"jil 
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cs:i*i_r (%r)rJl1..j);./ 6!l a-,+."SrYl{rS t-+ , (%lv; el-,;p..lldllot-r;S t4ji::

.r*j)+ll d ctlr.-:Sl .J+E 4l-*, t*. olxll d.,)L,.4iF d iiF."SJYl !,"-b

6.;u+J3Vt !I; ojUt 4,,ilCl cD.-r.dt q,i aH+JJ$,.+.;tt J.i.^.all .1353,r-i3

:(Oxyhaemoglobin) u+-.JsJ4$ ,=J:l ',K-.1'. d..rsil tlJF-ll d.LJJS d d,+-.JKJ^idl

High PO2 .:).ardl#

4Hb + 4O2 4HbO2

Low PO2 /high H. DEII.J

; prJlj i,.l.lFl I .9.,....s3l ;E dij
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Respiration Rate RR q,*iiXl l-E-. ol a<-:lt ,J..t3c

'4lsll crtjilsl ,,,s tJAii:lt db*.:.cJ-,./ tsijj &lJs 6lc dlEa

:i."t rlj Cl')lj t-q]S pLiJlslih (Metabolism) sjirijldli.jltrlu.a-Jyl(Jt+Lc a$S _l

. 3:L; irj Slt ,'J...<Jl 
.,jE U^ , ,-liiX U",itjJl d&- O. r..JJ L. aJl i OlJSll .,J ,,(jl ,.,jli

."*ilill L,rr- .:l.l;i .ll-,,1 1-,S C ,sll Ji .,rL:rll l-*+-ll -y

:l.r_.le,oJLc k+;ts:t J,'i.ill Ji ur+yl iJ^S ri UU:yt a;ll,,a olntSli ailSjl lsljjyl ijl_.ll _r

.laa , *i::ll jr,-
fulLrjlol-::rst0...+iiry3Jt.i.u iltj-t\,lJiaJl6#i.- €rEilSJLi q5Jt Otlsl J.c -t
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. Residualvolume (RV) dii.ll rljgllf- -&
,i6^"U Jil l.o lrllJs+ -!ii-l -usj ql"e $.-ii r+ dlJm-ll d,,-i,l g:.ll rl3all €- (;c "._jr. ,,t

.4IlJdl o).-gJl , ;l'i,,,j..! cr4ll aliijyl & ur,lJ,"!l c)-+ ...rs -,1.rS,J<,:r +; rJi

. Lung capacities(i:-,il:lt )LJ'!JI olr,..,ll -Y

:Gi. ,JH,ilr.e5iL-r;U ttli k! E_,*_: gr;i4*.,JiJlr-.in
. The functional residual capacity (FRC) q!:,.tt ari*EJl ;&.,I -i

,..lS+J elJiJ f Cl-r* ":ii_l 
r;.:Le 

-.15,ij i::Le Cl.$, ".J #X-!l ,/ .o!tj.ll etJ+ll a+_-. uc. 6Jli-
'4+JEll 4JrL,-ll i1 k*lr dJ,.,.--ll

.ji" jJl +1+:-l ,+-- + .j!.Jl elJ4ll r+- =i.ri.li^it arirEJt L.^,,,11

. The inspiratory capacity (lC)i.i#,iJl ir*,,i| -e
d-r 4ltJt JJijJllJ.e !k e iq; grJl3 dJ$i,r€!i ,Si +::rlt Jr ,J-+ cJJl olxll e+-

cx r.r-6s_r ..atJd r Cl_,: CII
d$ll +lJr-l Fs + gllJl ,-i,:ll *l3e e+.- - 4+iJ{-ill 4.-.Jl

. The total lung capacity (TLC)i,Jiljl i;tstt i.^,,tt -cr
:!ri)is3 ,..r,.,ixll d.r-i eF+ O-fI d,jei d.jl"c ,.j.-!i .'r dxx-rt .,f clJdl F-= cp 6_,rlo

,.+- + ,;t-.,;ll ,.fU-t =- 
+ il:"Jl elJdl a+-- + (.,rul 

"r.,s-6ll 
clsa p;-: =;+t.,l 4jlsll L*Jl

6J{ tjl+l+Ll
.ol;l 1 Jl_n fS V. OJJ gJlr &JLll ,;:!icyt ,j...,.-lt ,Jnr..ilt d e,E. _r

. The vital capacity (vcl L..s.ll ir*,,tt -&
dJ#i,r€ii .lil r*r irr: '''J-r }j 4*Le s-!i r+ dp,jl r-* 6-.1L!rr erJ+rr a+.- ip 6_.rlo

:iJ^ l.:;i OJSI,.e, lier.-: ,>J t.o Jl-n tE_l
..o.iti.ll ,lJdl r+.- - iJSlt i..-..Jt = L.J,,.JI a*..,J1

:J. a6jj r.jl ,JS+_,

.&+.ill +l+-l l+-- + -,Jrjll +l+j:.l f+-r + gruJl ,*iuill el3a ,.+- = i.r;r5Jl l*.,,,.I1

icl {,ljjtslt r-4,t g*i,iiJt aJ.,rr..

&+Jl ,ij 6J. o*iilt dJ'.. srll OiElt t9
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Cardiovascular system #bJll s+lijl jt 6+lt

: prll3 L;*Jl tp-lYl:,.,ttl ;c a;3.J1 _lrxJl O_:S::

4rnli 4i).:c /aJl gjJ+ 4i1;l$tL./.dlcJl jk+lt -f-r:.-r;,.,l*;c .sc :(He
".1y 

,.,titl

Blood ) pJt t-:.' clJ.r gc.lji; sS l,;y_tdt:.*+.-,ll j\;ll 
-tui 

-<-:l /4aLii-!r

(pressure

: C}UU : (Blood Vesseb) L.rljl tPsYl

r.+ll el.' - i 1$J q.till r-r ,.Jt 65 (Arteries) ggl '^.iil o

.+lill Jl r-,+ll el. . - i cl. pJl 
"pg 

(veins) a.r;3yl .
.J;,--C L.J..JI &l-!,-ill .* aS.r..i, OJSj q#lr @lood capillaries) ir-rdl &l t,..],llr .

.-"+x eiEi.ll rlall qf lJ)ti,Jt Jt:,i" dt
; aJ-ll

Lj)lJlr rJt t+)i 3t;i eu+ duiar.J ,.,Erl_: L._r:lti:r-jyl d JJ+ gr.rll &tJl :a_r

. L-J Jl L':Yl d 6.:r+-ll p.rJl cJni.3_1,r.3

Blood content,rrJl c,UJs.

,Jll+)i t'Ji.+ t'Jl JEIJIr-,tllj,r.lt*ri. , gi ; ; r.llj .5:J

(Red blood cell (RBC) or Er,vthroc,vtes) : r |,rrJl er,ll crLr:6 rirDLi -i 3 rlJt r+>ti

d.l O:-fu Y l(< " '-l g3;fu A bJLi 6jrri*a crl+iil ,oj el ,^.11 ar.lt oLr;S ,i q>i
(ier;.'ll .9rc);13;Jl i+.r,y':,L3*.:ll Ol-rrr,;ll d b-,1_l-* .ljc tdl<,i Jirrj q"e3 ri-,;'A

.'cm +.F O_*i.( t.v ;ai;r d: 'cm e-,-JS O39L ( o.y ) ,J*. _rtl os Lr:re

(Haemoglobin Hb) o+.:JS-r:eJt uriJ;x l.eal !.- rl3 /s i, tc! % I. ,& .;.:-:
eJ+ll iir- dJ. OJq g.rjl c:-r.rYl l.iJ3l tiJ.h-J elj,.Jl eJl a+-S ejX.-rr*- Ll._j dJl

"1.+,_9.J1,(Globin) aC# qisjl,islo/o1" J +rr ;*ajo yoo,*gji-: 
o3r ([1aeme)

t it r-Jl iil . ^rll H
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(Oxyhaemoglobin)cx.jlsi^;e ,oJ3t ;-;,S"ri d,,+-,ll d 4aa r-i.r ''!^ iJ+JYl dii J.
c:S-!. 4,-q ;JJSJ l;)iil L-r Og-,,Sll .J.,(i lrrE :il-t ;.-^,,U1 Oi+JYl cjii_l

.(Crboxyhaemoglobin HbCO2) g'ujJs *x+^s:*JK

u#-JSr*Ja Hb + 02 Hbo2 0

Hbco2 0O-..jSJ.+A Hb + CO2

: -i .itl: 6lJiillJ r,-nl3 g.il,.all tl L'S _.;.-Yl pi}*ll AL=: i elJ|"-ll fJl l;)-: eLtjl f:J

a:ll el-r,;S ,",li,j'iJ ,(i*i.-jIl rs.ll3 LItJll tSIl ,s 1.6.-Ij]i f+,..l:t+!l i) ;J.J.tlt fU'll L-l{iJ

l+)-:ll iJ"-,13.: lrJ+.,Si $3 ,-,. )Sll i I Y., ,,,i;!l ,,s ej; o., p3g I Y i 6l;).! el_.y-ll

dllJJlJ rsll .rf ,j_+ O--.JSJ Jdl g,. $l_.)'l13 l.sirL ,sllr'r..r,'..- rr(ll, dlJll e-i a.s+-iil

(Ferritin) a,r.,j- ii !s4.rl;1L L!s.i slc

White blood cell (WBC) or Leucocytes eLinll tilL-]i
dls.ill 

-tuJJS ,r': ct+-._JS_*<ll cp-r: & l+lJLl ed aJll i.^rrc. el ',Jll rJl 1+)i

itis.jl i.=*,,.iYl C L.J..JI drl.lt,-.j.ll Jl+ rr c[i:Jl tri<^., :5 t<+- 6lJi Gle gjsi
(Phagocytosis) k-bt-L, eF c.,F e**t lu.+VtJ #lHl f,'r :-"!l qu- l3iU3 aat3

rj-l -r-Yl el 
i:-ll tEj.os l+rJr(i dJ 6 e.Jl cJ^'cm i:rl.,-iYl I .-1 el;.dl .,Jl !)-:. r:e

.a;3li^;JJl .rsJl

: rj);.i+Jl ,*-i 6l+J5ll J q+-. 9l..l ,J96c . +i Jl ,..,iiJ

ir-i3 c.lLcL t . dli l+Li-ij JFi", (Agranuloctes) i.#.-tlJie el+#il.Jl L)i: yJi

:;gc9 &,iiJ slJi-, Ji '€-ii 
".&l 4-iYl

(Lymphocytes) irr+lll L).ill -i
'.rill Ji ;llJilJ iJ.Jli.Jll rsJl .rs k+lsi e+_: ,l .' ;:ll l+)till fy- rx %r . JiS.iiJ

3i ,.g! "i*;3 ,.t't-ll 
jl.Fll il];.',lJ (Antibodies) 3rl-;Jl et,+Yl €l;li l{j+LJ .a-\,}.'ni!

. i.rlJr-,
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(Neutronhils) fu'rb:'tl i*ir.lt rE#ll eJl '+li -if Jl crLeL e-.t ,-1^ ,,ig.j el .'-l+ll erJl l;)i t-r+- c.l %ly ar.j LJS-: l$e LaJiSi

gf,*;lll JCI fuJS. (Irteutral dyes) aJ:t :.Jl ii!-il cJlr cri+siJ.+ k-jljlLJ ,p!i

LJg dJr-JJii eLxi & -.Jrill tdj r...tt .!; dt.+;lr pL4.yl u _.#r gc ar-ill \.ii1L3

.le €1ll Cl 61..,-Yl cr6. _l g .!-:l ( Lysosqmsg i-lL.jl l-efl.ar-F i)
:@asophiles) r+etilt+p.tt et+*:l p.rJl l.r)i -r;

Lt yo,.o ii,"j 6"i:.rl lr.r LD-rll clll c'ir-[11 crl;-r-.Jt-r a+t-f c,U#-.r-9sjrr j+X

(Heparin) r,u-.,I+*ll 6.rL jl_2i1-, aF el+i r Jl c,l.cL -.&l 
Li:,,.j ,L;j+il dll _h)i r3*;-

.o!t4:.1Y1 111- i Lll (Histamine) cl;-E aJt i.:Lj p.rll Ltillt a.arL^ll

(Acidophils) !a.lt+sr.Jl er.':.tl prll Lr.li -6
LIS-ii .J.rYl rdt riiii ip"_*Yt+ &&.-t k-Jl--r= Jy 4dl-,':gyl !)-ijt ;j*-.,: ljlj-i
.a&,1 ..-ll ric, Ll.uc, ++ L,g lY-'| . O. Ui,l,i,oi ..r,.11 fJl !)i L_r+- ry o/oy.o id
8.rU.all et-"+Yl e" itj-*ll 4+Jill el*.+)'l (Antigen) i,rl i:i:ii)l .J. U-lIlf d EU_r

. (Antibodies)

YlI a.E

:(Monocytes) ;ljiJl 6+.J l+Y,,i -.i

-tuJli^Jll 
.:r;Jl, at 

uJ1 
tls,.] d UJSS.; rel .-Jrll 

eJl l+)i. eJ + U %o ,_lt* OrS

fl+ill 
"J'4+Jtc. 

'oJ$ k! 6++j-,tll ;s o1;12il1 Jl dl dF .,;. t.3.l t- LitiJ Lt;ll i.+*,;yl_r

.J€-"i 6r-lis ..,i+-r 4IU!t L)iltr l;)j,ll _Lt-iJ.r !-$$l
; i.*r.tt eU.a#t rrtt t.yi :$rj

''-c+y jJ45,re" eli o-t i.+*,.,iYl cd: eleL A-t eJl i 4,.,.-lf !)iJl -tLn 6_el_A

l+Jl' ,jlh hl (,JFl-s o-Y) c;aJpaill Ul :Je Jl 4-*L i*iUJ flJ.Jl+Jl i 6f;+rll

qlll drql+=ll .,' "-.:r ,@olymorph nuclear leucocl.tes) clLs-,i)l ;.,-r. eL;#ll rJl l+).:.r

,ir..ll er.' Jtll e.Jl bx,ll r-l. tlrii a)3 Jl r-i: k ilr+L i
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Blood Platelets r LrrSt Gili. rl

cr:is: Y ol 
'".11 e.lJl !): r.l. t^r^ ;..-i .dis.ill i-J'ij^ ;;c, pl*.,ai 6 rt;i r-o 6-,ll+

lo.-) o. Lr::c ,.1;i t .-v ta-:*c dJl ,i i.l;t Jl J.sYl tlL-ll Llij LF Ai;l ,4#i .rJt

L--i-rJl zit; tl ,jJ.ti ,',J- C:>lt otsi prll Lltr 
o-i rc,lj .,rJl 9. ff (-!sl i.rJ.r i-*ri.-,-ili

J I l-S l.ttll dr.-lSll €;spt (Thromboblastin ) O$dJ._.r^rJill arL b#i :.:c

glS-o r..ii CjE.,-ll l"i C-,+ll c.r ,..:ll gh-rs eil qr^.it tp-lyt ,r,-f: & ,J"'l cr;il rlJ,a

.lJ:ri.a 1'1S lil - ,'ril

Blood Plasma eJl l-4iDl+

c$,;+r-J,.,..lsll fJl €- U. o4oo p:ll Lj\ OF.: .aJl ld)i rJJ+,-iLr,i +.:jJ oiiL g
t-l l-j+til l- u. o/o\-\ J3.3,r3l drLiJj. JJrJts a.rL- .r13,. yo\ , ou oh1 , b t-j)+ll lra

!-.r:+!t & rr+Yl dJ+Lc gr fujSi. .:lj^-9 f-aell c.,lJ-- o. 1rr:lra :lr. ,,# i+L-ll .rlll qi;

6)-Y! ,.Fs.-l eJl l.d"-J dl cJL+J'lYlJ clUJ JdlJ i:r-,ilill crljl;Jl3 ,rlrr<1g1 ,.F^L:3

.oll3a'.1Sll3 f.l*^.ri-ll3 p-9+J15.1t3 eJJ-,UJ+ll p3p.:jJlS irl-rj;Yl3

'1p"r:_; c.i-ir:.32 &): s+J : l+i:tL-rJ frtl Uj)t{ crtj.ri- sJ,r

a,r-rJ#illr %rA (Globulins) Ljg+-iJSll3 7oo (Albumins) O.,.r+lYl cr",i>

.:US_r-,+llrr € A-1 ,,1e +y-: &\ . . JS ,'':^ , %oY (Fibronogen)

:,.rJl crlii. 3;g liJt!3 O

.prJl Ll.r d r,+t J,,_l kl ct+;J!l3 uj+i3J+il| - I

Osmotic ) t'j-r.,yt-tj.;llr (Viscosity of blood) q+-r}l ,,J. c,ui-r-,+illil-.'i -Y

. .rslt .C iJl .:trijj *,- C+; *._i l:a eJJ.,rsll -Jt3 (pressure
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Blood functions: $ll lijl}J

Jl .Cl !)Elt o. O-*:5ll +I"st ,,'rE qjn: i--;yl t$i Jt C*i:-fl cl.0*+-Sy diit -l

Ori:jl
i.+-^"jYl J .,r-.a&ll jtelt .1" I -_r.. c Jl a,"61-rJl rlll LEj -y

dF k.,.,Jaliill# -*ll:r "il l+)i it (Metabolisp q.6r-!lAilJi) ..:r).;ill dEt _y

#trlslldiJA

O-rxll kJ' -i:,: Jl dl.,i qr:lla-i{i,.,, 11 a-^,,,i!l Jl drEJ.Jdl LlEi -t

OH).siF. JJ-rull ,r.:'t ir;ti.tt J$lll 1r,oJ L!r. a.:t-S rrJl L"j); sE,i- 3-rp LJ*i -o

e-,+JL l'ilJl gl_.fYt *-lc Li-ll d A.AL".ll _1

f-ill iJl-.;r 4+Jl ,rJ. _UUsJt ,rS,_eL+ _V

( 6rt.' Jlft+Yl+' 4ilJL}).9:o,ll.r; 
-+lt,.1e gtdl _A

. f-Jl Ljiil *,.,J dll $i Ci.l Llirtl ij.€E ',J^+ _1

prJlo.lJi
,.,qJl 

'-iJJ,EIl 
qi):iL ,J*+llJ Fl ,,,..,- ,f dls i.JSl f.ll pr.: , itirr :plt ,*-

dl iJ.S L*Yoo. ,Jc' L.J^JI a-.13.r.I1 q, i.i3 -Ct r!3 o^o/o7-\ ct r gl-l:l-l iJ+ JJ+"illJ

# erll i*.S 4.jl .r/ l.ra ;r r(o/sl.) rl+lt-i % Y. dLJ.ll JoA \. ,r...ir rj(tl d qr4Jlj

.(ltjJ o (-sv. fujr ) irL.,iYl

;a;Jlill iJ.rl-Jl Dts. O. Ol;yl .J fJl e+= cJ-.,r cF,+ :ilsJ-{
! f lf-"+Jl qif = p.dl €r
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L3rrJl ,:lgrjl

(PuLnonary Circulation ) 1+Jijl 6JJJI ji ie:i*all L;'..rJl i-13.tJl -i

.+liilJl C#-lt ,y ''..<J^ eS r_4 d ,c$-,rll Jl ,!,Hl d,; .l*.S_dl -uc pJl k#,JGatJJ

F +y-,lt a!-dl ,3 J" i;c dsjl Jt i Cp"!t C*t+ll Jl aFJYI usrYlLr4 dll ci6'ir,'t-

.:;ruil 6.:;3!t &-l!,-t" ,..8!l J,-,JYI aHiYl Jl .,S]ll e.lll+'.IJl

laries Lung and skin capillaries Lung illaries

A

Syrtcfllic

SysEmic laries

A

8ight

(c) tlammal

Pulmonrrt
circuit

Syrtlmic
clrc-ult

:A

v

aircrltt,

I

A

v
L!+lLrtlRight

€P illari€s SysGmic ll€ries

(b) Arnphibian
CoprrDhl C P6arsd' at .(bn. hc- pJotdrrq as 3r!am$ alrnmolE.

(Systemic circulation ) 5-.13rJl 3l i5;$Jl L;r.rJl 6-sJl

eljlt gr+ tl j ;r-,;Yt nJ+il Jl -,)*;Yl urrYl ;* ,;+..S3Y1; J.--.J! 6:il iir: g
''r-r J ( C}Ja-rt .e:c i-ilS.Cl:.:..,llJl dl .jil) .+-+jl ;ra;Yt ;!j":,lt ilr.t Jc .+J!
"ar;_9Yi ,i;A L1c i."+ll oL:'i e^+ dr O.JYI aCrYl Jl rJlJlSJt ,.,,',.<Ji isjq di.--ll eJl

.(.e'3l-r +lLilJ J3tll) ai."#jl 'Li:+ll

:(Coronan- circulation'l 4*+Ut ;,uSt

-1ec .;*,;Yl 
"ut+ll 

;^ eJl ei+ '''J- lJ-dl arlU +lijl 6)*;c Lrji'oJ+i-a 3-.1-9r ..53J

Right and left coronary '-,rYl: arr-Yl i,-,.131 J#l/l '& eJr:3.5rjl 3;Yl JU-)-"ll

Jl +JJl &_.,.t r-o .+lill i+ii d;. dl :3*; pi l=,iil! .).-ae i-;i grx .rjJ! (ktery)

.,.'l;11 ;_.r!l &rYl Jl (Coronary sinus) r+iill .,:rll

lleart:

Ven$cle M
Atrium (A)

Vein

Artery ci$it

I i.lg !l4.1 Tffi

GiI

J

Wmlc
(a) Frth
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Vef.la ca 1ra

F u ariro rta r.}/
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Rrgnc -t..r.rrn
tliglri vesit
Fosrterior
\rena ea\ra

A?tcry

earriltsries. of
tr€ad a..r d
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r.d)-:
Blood Capillaries : L-jrrJt crtJ*.f,ll

u' #iJ ;.r-.13Y13 dr+l-Gll +r &: riLs d;'iJ 4tJ^Jl 4;c,JYt cr 6-.rl ,y'_r

. r-,+ll l.r)-:J 
e"ll ++ (CO2,O2) drtjlJtJ e,6tsJl rl3Jl Lijtj

{r-.'^"o'n'ri'Ej
L.i/ 

- 
Srnootrr
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- 
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\
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i3ljjt iLJFll

Ireart ,., r irl

1 iS-.. p-, 1 i*;o e- 1 Y 4l+ .Jl 1.. li ,+-+ rJLtyl crli a+- &
r-,*]l ..J i-r" (100000) Jl d4J riij./ a.ari vo Jl 4i1.!r cl;3 aa ry o-\ y o {j:: e-
L Jl 4..^is- kl+ 1.J,-j L.3.r el:+,.i3 +r:i Jl eJ;jl ,s e.ll u. ! V. . . t-€DLi -.-a.,u

- .".= :-,,.. .--:.,. ..-r-r- rctJfi-.,/l U-.J rrJ.*Jl i3-''.ll ,.f ,_.,!ill er^, ,& 1.,... +r_,rl+

. -^!1_.: Jl -,r ,$lt i-Li
l.lll L:.'^J LJEII :g_)::Il -re+ll

l)

- .Ell

J. '<iJl aJl 4r.. 
-r-,1Y1 a!,Jl i Lliil-J:+ e+_t-r ii..:..-,Hll _$.:.,r

Lli"s^ll e.lll Jl,"j 4n i1^.ryI ej+ll r^i:i ,--+lt ,tj+i s-{l+ Jl o#l!f Jl 4i.:.,., ;,Xjl
.dpsjl Jl4i*+J --+ll !)i J. a.:+.rSlt ,:..<-rt .,.iQ

.:'tttl €Ll-"€
rrlilt illJ (Atria) Ot+rYl l-A (crlJ+s) .+_lb: g._.rl .,Jt elill r*.,r,

c.l+-r (inter atrial septum)C*fyt u+ &lijl ,r :4ll aHjJrYl is,!-n: (Ventricles)

'r g-,ll a+-irrYl Jl 
.'lJ (Intreventricular septum) aid:l+ll ipi &Ull cl .'-:tl dr+ut

.a+Jl+ll

JS ;p.' au it (Atrioventricular Valves) i.,li+ul +jrYl 3l-r . ll rr_r'i

a,-LJlr J'*JYI ;iYl ;e t-l (Tricuspid valve) 6tir,.i &)r,: aJ ;ayt ,j*i+Ir r-piyl ,.r.
oie {-1.'i ,qi.,= _,/-:3i crtiJ,ill ,-il_jti rJ+ j; (Bicuspid) OU.5.- Jl alrJ.?.41i J*,Jyl

. dr+Yl Jl UC+lt U^ prll ;:.c' 6.:.o: +lilt q:lJ+-r ur#,.:Jl ,t * 4:+Jil Crl..l rl

--- 
- -1 
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iilSl :L-Fll

u- \ll 4i,j, 6Lt-..-lts 4+ aL-i.ll L.J-JI +JYIJ ,,,litl ;;1 aut-..- qJl Los

pl-.-3 ,-.14,Y13 ;n;Yt i+!+ll r-1;; g+ (Aorta) ;6;Yl qlr i 4*i1!l (Semilunar valves)

.a-ot-:,51 
"*Sc 

eJl aJ+J p sjll_, ;*.,"!t O++:t cp..-.i r.:+ 
C# g-pjt utJ-dJt

'!'ratl All A+J.JI ;JuJl

ej$ &Jt d.;c fujl Lrrc 1- -"+ll ol;i tl.+ c.1.,,rJl ;raYl aHrYl Ci-J

er ,.rJl 
,,,t.., gJl: (Superior vena cava) o3tJl d-e. Yl .rr--,,:ll :,=+ 1pa.-2 oliS; i.r-r-ti

'.'li: dillJ (Inferior vena cava).-rlLil ' a.+Yl q-,,1-5J13 r.,+X 4i.l-Yl Jt ttlJl ol-bll

ip,:Yi .1. eJl ,,,lir gJl: (Coronary sinus) ,r,r. 15il , ,'+i Il d 4*ilill -,,ill elj+i O^ eJl

,-r:+i:: grJlj 1 ai. &i;C;aYl a++ll Jl i+ a4 C*yt ug.rYl Lli.r L$c

Jl 'o-.,-:r t-,r4 rr:ll-i (Puimonary trunk) ,rlit O!-,-,lt ,3-b e crl6-tl Jl e.L e+J

FJ, d ,Gight and left puknonary arteries) -r-,;Yl-:;aYt sri-ll uL-J,,.lt l-a aJo;s

tu)j.l rle g:jl,,,,t;t1 ;*,.,1*;Yl aprYl i,,, 1!-rr-.r or-,1-9i i.-r.-,;i o)-* e g;::-./l 9* p:.ll

Jl e.ll+ C+ 4j!i eJl+ J"+yl i*t+ll ,J,!^J L.:jca rti,. ,-Jr-i -r-Jt iJ*L+il Jl eJl i+l obiill

(Ascending aorta) ur"+-!l J'sJYl 6cJt LP e"+ll

,jJer)l ,-,.ilIj (Coronary aneries) o:*tSt a)#1J31 .,jl ,rt."tjl -pYt rii
(Abdominal aorta) ..'rjt+il *+)l-: (Thoracic aorta) gJJ*-il -rcYl-r (Aortic arch)

.l$-rl1 ,.ru 1* eJL ', 'lill k* U+ a-"it 't ' ' i u,1

., , ,l;ll g)-:rc ,rlij ,..rrl

..Elt

_;L Jl ,--.:r ..rlt a.:-L=i

.ril L: . . -rEil ', < ! cil 'l-.Jl
Y)
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aifill iL Jl
. -;l-r Jl .-.,r nill L,l."i

dll L:. J ,:.Ell :fJCt jl.r+ll
Y\

Pulrnortary
a rte ry
Artterio r
\rena cava
Faaght -att.a.a ar:r

Pl'alrrionary
rzelns

Serni I Lrria r

Atri<>ventri cLr Iar

Posterior

Aorta

Pl-rlrrroriary
a rter!,
Lett
atra a-tria

- 
Pulr.rtonar},,'

\ /

Ei
+

i'r l:"'
'/
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+

Serrrilrrrtar

Atrio\rerit ric l.-.la r

vefla carra ttagtri
veftti-cl€i

l-6ft
rr6flt raG: I e

.!grr ;.)Jsro"j

lu iiLV i..:.r: 1vo ) Cl-e d,rUyl ,.d (Heart Rate) c.lilt 6t+J.: cJ.,- r.rl

(. . t ) ii,iti]l cl. cj:yt J&lt cDj. ri;ti . .A _( e: vo: rj 1 .) 6Jij.,j 4G+: dS al ,_fi+

4+.i crLcl ^. tl ,_ili::, iriLll 4_rjr5Yl gLl-.-ll aiij:,,t- al ijL:.tl L.,.r'lJ gr u!)l 
",:+i:r

4!i, eiju,4lt lsiiii-l gt uLrll ,..Jr"iii! c.ttaiyt L.+ ajftll 4.iB (..f ) cu: ej .4+&jl

er^+l 'EiJYl a-iq.iJ'j ( i-tlf: ..t) a.iJ.ll,,:,Hl -oJJ.r gr jg^lf g.3Jt Ll ,4Jx*jl

,-.rl 
L .i!,1 i-ri- tl ( ..1 ) 6ul gl ,.-ii;J aU;.rll Oli dlr ar., rit-.,,*jyl JJr ,/ ,J;tl ol-p-

6 qo3 r,,'lI a+_,.- .5i arj- E (..o ) gU".++-3 ipE (..f ) gr .,.;:li ;li;Lrtl f-l tuj- lj (..V)

o.:.LnYl ,''j. ll ,',J+illJ,.lgj"rtYl a# €rLt. Il ;pIy l+.Jij _.,p*a.r,,,rir| grl ..,,i

4J- )'i 4i cJ-r- lt *l-..*yt '-'-:' rl -:e j'l .,#r ui ,(Lubb) (Systolic sound)
j, irrtl 4!J'-,JfuJ (pause) , ;arr;;i! o$yt a+ ij.-lr 6Jji d ,(Dupp) (Diastolic)

.+ul A.cr ^,lt DLint_,.-yt o.u;qrlijl c-rLt ., ll

..rJl

.->----=--
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dll L: . J , .,rll :gJ-rJl j1{+ll
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(E)atta-t
-y-tol-,\,-tltdctrlar,'
dl).aoaa,,/

....SG.rt it rJ rra r
valwes
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56],liltrarar
vglveg
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cryshr !, P.@n 
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lE. ,Jbrr.t{ry s arts

! fSrillJ';'Ell cEI -r.t.ao

'jl ' -ll r-r.3Ji! o.e:i3 ihll u'biJL 6L.Jtii)ll ,l'-, ol;-,ltiill !r.,e jE 3

.l=r:ll .ra,65 Lcjl3 le' li;il #'-s.c',Jisi Jl €Li.5 
y \,Y (Myogenic hearts)

nl 'Bi-!3 k# .JJr: a.-.-ii. a+L:o a.r..ii qDj' a)" ,J-+ Ul-,,jYl .+E rr,., Lr+Xl auii Oi

i$jl-r:itj^Jl o:a giF_r,_;-riii l3Lir3 i-ulill rdu:,.11 dl;li ''Ji-i 
"Jr,J^.1 

4JqJ{5

cll-.-:l :;t-r- .ijc, arJYl ir*rYl ,l 'r os r+3,l oJt (Sinoatrial SA node ) l;jlYl iH--Jl

(Atrioventricular AV node) i;+!.ll i"ilYl -o'iJlJ .r-''JYl g;JJl .i.i+Yl ':-r-:ll

t-.:C: (Atrioventricular node or bundle of his) el,A Lj- a:'iJLJl i+iYl Lj-ll-r

J+ul -:l-+,J .,i.5 o-,ll -il;.lYt g. -'15 :rc J! .:- rJ f;s cJS-l g;cy Jl L'Jl o:a

(Purkinje fibers) #+'iUl+.-i-,oi-r

. .Hl

1\

(D atra-l arrd
rrcattrlearrat
dlartol-
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s-L$l fEi,.ll Jl cJaJJl lr,,l,a.r dJd lil ] 4ijJryt i.J#+ll 6riJl $. iJ. sEl+riyl rit-r* Li,u

.;olt _;l 
,,i cj-l: .ry #lJ .4+LJi !j:n!l iri*il t6 L;.itl ul Jl ,.iix ,j [(pace maker)

u+) ua L; Jt LFt+Yl r'Jillr i ,n*j,n!l i* ,-L-+ fJt j+Ul 6 s_,i!t-r g^r)t
Lr- ul--i6+ !:d$Jl ,,-l'rl L- eFS:.iui &.rt ue Cr-iJtill _,,1r+,/+ Jt i (a$All

.,,,kll e-.rl^eril Cirl

:.;.Ett ol.,l;xd u1.o.Jt o._r*lt #EXll

.+lilt c.,l+-r*:,jrffi Jl ,.,Ell iJlL.llJ g.rl_,,!)l.tt LrJli:,. .tJlJl jle irl .:,rc;ril u:
L-lSll ,j,s ".,;ll ,.r;.rlt-,-;rl 

,,+rjt jtyl ,-& ji-l +J=,,,hil i.:rl=.r-)t .ylsll #.j"..I .*S
r.-J '''.!l L*+ gjlrf -..11 e"r-'lt _)t-g;Il oU}_!: Ol je .,,,t;tl (ll+J*:. cju-,JJf GJfjI+J
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.- l .. . , .Jl iLAJr

YI

.,..rirt{31'r: * jE .,xt&tCt

rtaalt o-i:-e.-rll -,+ll 'oJlJE a;,-2r e-h: .,S-* -it4,'r 'f..-ill 6-,;l.,1r L.-;.r -l

& 
'rs eJl 

''JIJS i+JJ i.iitll c,l:rri:lt+,-,.,,+ grll ( cx>i:3-..klt Hypothalamus ) #tt
r.J+:i ,.+l,J+LiJltli]Jl,s (Vasomotor center ) qritoJllrS lsll jS-*JlJl c,lJLii

..:Jl 6l_.p.r 6r

erll j Oy._.rt5Jl 'J."<_:i .,jtjr Jr+."SYl iJ.S _,,i+ dL"rl .r5!l j6-*ll ,:ii ;.1*ii:lt -V

.L: '-tl tLiiJl JEIL._I .r+l-r-ll n-i,t +-,rl .ts-6ll +;-,SJi irrE eli3Jr
, i;Jl-l Cjl rb rl-r'u, ir...;rt| +riSt ,t O-FJI .rio ,rEll ua+r.13.,, 'i.1.*iilt fut-tt -r

.o.ol;jl Jl .,.-S!l !l .'"ill ri :l:23 .,, ' rll3

;-r.l- 
t4Jll_.)3illr;-Jli-.pYl q#^JA a+:ls,,i,+ Jl :J.JgSll 6sJl LF .oU3irg4Jl -f

(Nicotine ) : r-u,:$:tt ,','titl 
"io$ 

.r: (Atropine) .r+:rlt Jtic '4#LJl *ltltt -o

.d ''- -lt alLrJ +'-ra f ,;'-+rtt cj.u. ,J lsl ;:.'.1 ;Jl+ll i , 
, 
,i ".r

(Vu:lY.) Cl+tt ,y J:SiJEtllr cJt+_!t9. JiSi 'l."illr.:c,J"a+Xl 
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.l tP \ Y . ,,,,-1!l Gs ,l ctr YA .!ijl ,,r.j ttls;a c. .-r. . ,Lilt C :p1'Jl f+r -V

.r/.r I . . . f',,rt.lSlt -rl!.*3:

Arterial blood pressure ir#lJ,lJl i rJlli;

.ti, t;t<+lt O#l-dll sJil.: L:.' ll 4.1 r i.ri i.rrtll i;=Ull r.r Li a

4i f,-,,, (Brachial artery) f ' ' 'll O-1.)l! (,JJl .p 
".rLc 

OGyl .d Lr'' ll dlir a
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i:I3t il=J'.ll

"$t-.,+ryt 
L:'ll .Ji4 (4.) .,jl3lr (Systolic pressure) cfl+yt L: .tl & (1y.)

.@iastolic pressure)

.s+EJlEiUll

(o...):l _f(o)Ll;ll rr'-,a-ljl ,'.iJfrlir.Yl ..rL.,:yl sc,"+Ejl e1Jlt F-::-,
:3-ll prll Jl ri).-aJl 1+l-. sJ+jJ S: d.+lt +i,ll (-})j. o+lrll AjLilt r+- :l:_p jl.rL

d LHJ.-lr.il $' J--, $ l-+ -il (o) Jl u*.-l+Jjl Jre .j'eJt e+-,:.J...,J O+JJ)1+

._,,,.1 1t . -rl; tt ''e rlt a.lL:

:Lrr r.xt b * +s+Elt cjull ol (,l! tll 6.,1lriiyl'r,e 1...t

_,r.tii: eil+-l- t) a4;a JS qI,.E t+lill k ri+ Ct eJl i.i.S Lgiq -iJ,.j sjll .L.J":JI f+r - I

.4-..ljl ,'.aJ gJ=ncyl 6Ll)l r:e dl * 'e* V.

t'r$'Yl gl;Yl ru alI e+:- i::l3Jl ii;s.rJl i.+EJl o!2.a rJc .,r.rrtl 6l+J*.a dr.. -\
.tl-;lt ,-,ir iig:\ L;,,- (y\_v. )

airsJl i , !,EU Crt+J.: .r.u 1 L.;r;Jl e+- :e+lrlt 6il.:ll ;il
VY a r*v. = irl:rll cDti

Ao'1'-

iF elJ-=ll ;.r_;rSJl E_:-r' r.:. 'arsl3Jl ii,€Jl JDi JC (r) alLll f-ril -,1.t-:4 e,+Jt arg

r-1.";Yl ct+iYl Jl ;,,r-t| d e+;yt Jl !J rlt LatJ*LillJ J*l_dll J.,,o .,,1,"J J,_Jyl J++ll

a,*rYl Jl la rs r--.rl fyjl OB_*JI _l' ap.,,jt Jt -: ;ayr aElL+lt Jt pi 6.:_13yt ..,;rp

gl ;c i-:r-./l €riJ jDi g.,-J ru JS _r-gyl J*!+ll Jl i L.jJit 6: ,_r)l =pc :*,:)l
tulJj (dl-,l.jil) '€ill o'r-iil !=)j ,'u- Lt_rl egjl t& + L.c. , ir.i{.r .€itt c6t &srL

,J-:Uil . ,tJrill iJ."i
dll l-: 'J,:.Bll :(,jJit Jldt

tt

-rEll Y

\1-
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ijlElt lLll
. -;l-r Jl .--,r ,:5ll i,l-i

i.Jl L:. J .: 'lill :cJ..jBll j\+jt
Y1

,.,rF,':- .,,-atJ-jl -p e*+t"jl . illiJJ 4+J,-bll e-- "or_Lj Jl ,,,Etl grtrJ.: $rl,

crE k+l-J ,.,lj+ll {+ll *$l '+rtl €JJ.F 'r.le r-rl..,r.s' & .*t*r.,' -gJ i-t..,iiLr;.:tr--./l

:;.< c.rl "j' 
.IrJ lre_9.t/g,.a (Y' .-ll.).1.,-Jill dJr.F.r.u gl,.-; :i il ir.J.:ll F= d

.A+Fll f-..t'&LJl ,-,-iill il,:.Bll stJ.J"::rc& ' r-1 (.r+lill Afill)eJl
,,,Etl c.,i-.,.-.t*;l ,J...* ++ .r3; gl,-,!.; t-V. 

o,-aq-,; J;o rFi-,i $c arJ,-bll f+= /,Jf".

."*lilldtilljo t^ Vu- Y. , Jl
Y . . xV. :qp+lill eill e.-

:/.l,ili.)t...=
6rt-r.;Jl g-5S:,',J- ,,,lill C.,U "; r.ra L ":ll f+'"Jr rl-JcYl O:S*i s,*l+it J*i lrc Ll

.!rj+ll r6;Jl e3l c;...:,J aunYl ,-,.. l-.,- .,lc
aJ.Jl- a.-. J r/.1a1 A. Jt l+Ett 6! '; ::+ cE li$r 4I+ cf,,rLj c,r,_lL+,,;l+-,2 /rji

.;.sljJl i-r.2;ll j re-\ 1.

\ 1 . 1) A. -g+Ell eill l.-
/ nlL riY. . -

JJ+ ;LS I "rr+ 
-.r-lJl lij!,Jl+'.J* t-o +-rb; L^r ,,.-ll J ;-t+ rrll -l -u+ 

lr,r3

V J:l o s).:r^r ;rrl3 S-.,1^

T
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.4iui^lt c,t+ll srt q#t{jl,,,,_$l

rJ^J ..,)s&ll ,.r- +..ll t+LJ-l L.,rtlr ++lr cl. iilii-" or-*r-._9, ,r:L d.+atJjr ,,ulsll i3Lc al
i.;;i:j ,r-13 Ji e3 i.,i. UllJ 1r.rl1; i.,i}:lt all.ll C" .r..,1+ crril qfl+_jf di".ll ,.lrd6j L-i f.s_ni

ftll el-ar"tE.,;Y!jt"!].6.ii ,'"-dr4*.-Jill 
e.U+ll r6JI-dill 4lJL,Lj!-tt iJi" Ltll ,-i,llt

r;rill p.ua ig+JJYI c.,;ii C+ rJF aE+-!jl ;_t:6 ,-J' .rr,:L, .gr;t L:.. Il ; _)jij dr. t#6.J t J

6-l_,;Jl 't.'-: .=j ,.:Jt ,.,-+lt cl+- .:f OI"UI gr ::Klt ,tri , :rrrt rii .i.+!pjll clL-yt etJi slc
.qr),Jl jai .( l11t )r$t+,trdlL.jr,sjjJl !cr.{.!.O.dSc!6Lird:L.il_./l ,.,L,,ri.,..tl ar!_.-Jjll

t)als c. ,,:tr]Jl F.- ,J" k+ jsjll + (Jill sa :,+j.-Jlill e.lrt dh:ii Oi ,+ r ( \ 11A ) Crdt
,;.^,, g_! clll3 .,+;:rill EE-rYl+ 6!ill dlli .+ i+ i .J+t C-L-.si.". & &\:- $ L4s -or.ilt

o-.i:ill .5_23.:.lt jk_sll l.Lij
.til-.*Its ) c!"-ill '-jc ,..1r .. eill gi 4jl.ln 'o_.p! .,JLtr .jll cJl.:r+jl cp.#l cr.:yl .li
,f9 ,"',.- l-s c.ll-iijrlJ i+l- jlll (eJjillr cJblJJtr A-rL.,.llr g_nJl tul+.) lrs a!-J:.llJ 4lrllt
C,'':- .)-r+lt e!- Lrr:..*.j1s J:. Yr. . tlntt .Jr (qr+-, SJ-S^ ) j f \ q1A 

eLc i.gryl aJrJt

i Li ,6JJl clE i,i:i$Jt , ; i, +i,6:.r. _)Ki e:r (,nt dJtEl_u.Jl i., Si *f .5.,1.!. i_, gi +,: ;,
rq!i: -r,1 .i.+ll cl.rYt ,rJc d-.61t ;L;i :i:,.-ru 6;$ + ,J!D'lr*-! tf_, O;.:-: Ct crr-;L-jl

. .r'JlJ ,,,',rl drtiil.-. ss i.-li ,.*lrJX elCl LJ6. ,-F d;trll 
"J. 

d",l i-:fi,i"ll efraJf iifjS .Ji c!

. (Maximum Aerobic Power) 6J'.aijlt1jlJdlSJJilts.b oui:.,plf _;nt:

;i ;r i-Ut dJLtJJl J*il LJ- slri:JJtJ U- (VO2 max) r;3.-ilt +,ifrgt ;r,:af ,iis
a to' ' glji-,ll ,f" -bi ;r.r. l.o.rJ,,-o,51 oZ 

",f Jj d.-J'UfS qg Lli.-..i .; r.-ill 4:itJdl iJ-.ill

.;r* Jl :.r.-ll :rc I y JlJa eir d-..:ill 4:6lJdl -.1$t qt.Fliijyl ;l:L;i .9i e!* !, &-. rg,s

u 
-& 

$.5 q-ijt !6tJcl 6Jral r5i ,i.liriyt 3i ,,:.r_,r-a*:lr ji _lr). JSJI e.L, Lr.":.* JJs JL y 
" 

. .

.e!h ;p :.li 'oJJ,..o slc
'.'i-r) e;..:ill qnlCl 6Jral e -l'4 d:Jlr (dr+..sj)J d-eyl sD{j-yl i earj:.:yl .,,.-r_r

ap lt-.-!l l-ls .,Jg+lpi i_Bil '': ' ll ,J.rtiiit J.4.,i*J L3 rctrdl rg.r.lr !,;lr d.rf-iiiyr
'a).-JJsll ,J;r+J_ryt L:' ;;aii Jl g.-ir a;;;.,SrU jp+lt i:..11 .)bli!t jl. JJt eL"
lu J-rll L$.3 ,);$i-ll ;rEJl .Jl (-:+-53Y! o.j!;-i:r ,r'tt e+r L; _;Lirrt irJrjlL.r .LJjjl

taiEi-Il



n\t

, ) o. . i-il,.,,r t';q' & (d"^:ll ,.-jo ,.lu:: Jl +uliJjl 
"s 

.j+tl ol:Yl # ";.t-i-Jt 
tl tJ+

Li.:lt! . ,=+ll 6!- 6_..,,-*,-,c 3G5;Yl 6".1:irr5 elJdl ijLK gi ;l ;ru)t JS dJi <-r.-,,1: -,KL

11.i3-.;Yl 6. gr.aiiig 6jsJl t-: ' tl hA OS.l ,oJ+j -,,:. + v1 . e[- >+ll el- (-, &- $c 'lJdl t'J+ll

$o Ui. '-Jl C.L- d3.r-* jg -,- r. iA eliiJl .i" ,./J. j Ji. + o \ ' Jl &J ,-)+lt z.-L- ue

.9 oi,.*:nc qlr ;o t-, t .i Jl ,lJC fJ+ll L:.'-ll &ari l, J+ll .J.t- crJ:."" ql3o F oA{1 eliiJl

.-,1r+ll e.L-
1r,Y. ) .,1,r+ll C+ .,b ,l l-S ,"iri ol-iyl r.:s cr+.6lYt JS-i 1+"1 Oi + fr_jt ,-&_r

olSll L: ' tt LFlilY 4+rij JFill el- C.e 3LiE_2Y1 4^,J'aii+,ju+$l rs,;ll !.;lt 9i Y) ,(%

L.32;. o/o 7Y,\. d dl: ,i+.,SJYl j$-i ir."l .gJl-,J ,.liiJ-r}l {.rrj+l! L:.'-t1 Lri ,',1- ,;l ,ell

o.r-2+Jl 
L:.'tt ;i ,,r.i 7u:ryt e. ri.iii etJd.+lsll L: 'tl Oi dr53 .ol;di -lsll L:.'lt 

-.1t\;u

ef- S; i. Y ' { Al erisJl !e Lr.ir+ ii+^6jrJ 9;r+lr tiJt liA Ji ,cI:]'l--,i J4irn u;+-,sfl

'o+t/ e \'val+il "Jl
e-t-,6-..,.". .!Jg F oY . ' dr &i .Ltrl5Jl ::c p3l: qls.i,J ofgJtJ 4J C^-.,i Y at-.iYl 6_.,pi gi ';'r-r,
lra.ljo.,jL-Jill a.Jl -JJE+Jrlq4j+lt J.i;tt e.|-i+.dx+J1yl cJul .!-,1 alr:.;.J,.lr+ r:+ll

;. l&: JlJiYl Lr.b+ clLl,a Ji .,,1,l-Jtiill ,-t r \l;r el.L,-* e.-ll ,*:,r#t/ - i . Lr qli gliiJYt

.6:c1i,ll cr.,,;lj el-il-Y! ,re ai.!l orA Oi Y! lJi. 1 . . . Ue .i 'l etiiJl ,Jr , iJ'll.

:€{.r-u-il esiSl

,Fi,J &F rirlriifl te r., _2rt.5Ell , ;t::. -t aslSl .,lc 4jll- i,.pi g;EJl t+ll rll-: nt cj4

,,Jc-r-,-Jt e+.rlFr...;*-Fi LE:l .,Jcrl',,2Y1 3lSJl ;F.1l;l '.lJJ-:.JF-,:<i .L-,-r

J! ;l.,]Yt clEijl : +-+ +,i Yl ,c.i*6-rll 
"i. Sijll jo :l-,;'iYt r-1r! ssis;lll irliXiYl i P-rl

,rJc' iJY: *.13:.sJl os 
ls;l.o;.*ill lftisj-,Yl J. il-L i''r'r :+ll C.}- jjc Ji. Y . . . jj+! 3ii:-1t

J! .Jrll cJ-.9r-3 :,+.f ''"-t; L.:39 aLlsi-,Yl ou ,,.:+ ,+-r,rll l-,il 6.o ' ij<:ll :.'Jl A!LL

irl-ri*Yl -,,;lt.t. jFE ,-,;.ei ;i C$-,i Jl ci.-: )i , '+i ,F cjJLi if, :ii: .;-,riYl-l ,6t*i3-./l

Ji J! €llJ i;;'*.r--r e:2ill .r.r] (4.,-]Jll ,.U#Jl !JA) L!"ijljl j^i 6:l-r;,',-rr- st .6ll ; .iJ*ll 4+!l

gr1-, r+ll gf-,;y J3. Y . . , 6ytu ).b siU.J".ill iJl !r! iE+$J .o.'+jt L: ' tl ,rs 4t-li:Yl

..l f-lll _.:Sl_, .J' iy L.-trr Jlr) J{,rYl .;!J."ll .t'r -"+ll # :.,.,j- l++Sll .\ii..-ll 4+n: Jl

,r,rj+ll t-: ' tt os -FtiiiYl F.Fr'j+i g- rL;:;Jl i.y6:ll ;rt2-,7 \rlElt 4js g4 t- ,iLJl ,J,-:.,i.:Jt

..ll-,-jtl rJl j Jr+J.:r)J

tii:6,-tl cji-ull gtI
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6L.J,-a cJyu4 .rl.r;!,'r- qsjLeJl qr+lill jt{+ll n\-J 1_ clls 4+}Jl a+lii."yl _roU* u._,

..r,-iYt ;9 ._.1+ll \ r ll lpiJ i.rlJll d, : firl elft Fs_r, Jtirl
1-. JSi l5.! -"+lt &tF rrt$i !ir\,*+ll & dJ-.ij!t -,$i l-r;l i-.-btll Jrjyl u.3

aiEy+ ,i*,.; ttUt ':r',Jll A*eill 4irn etJt (." 
t 

atl, rr+ d|J. . ,riJl e-L- 6:i..,.c .!e ,,.r-l

.hJtr.J til+ a,J+ 6t.6J,.ll j eljdl ,trl.. dlli Jl
,(J3Si J! g:*,i r.t ; 6l,.6ll ,"! i.;iFll4+:ii.'..'-, .9ll es.LJl s+JrJ-,ill , ;:<{l 

-ttji eri Li

fJl t4rlr ,*--;,ri -U-f.ttl .elFl iJ.J.rll €L-JSJIJ dl Lj\ i+- lrr.:rsj .Jlt c.,l $.jll ,J c!"t;!

.-*ill e!- dj..,.i fuJE iJltc alJ..rll dll drriJs j,5-! d,+, l.... 6t ijll ,rp ,..rr.Gi+

Li!. r15,",- .d*ii!l ,js,J-J,ll r+$ Cf; ,lJ,"sjl pll c.,l-r-_.f :rc ,trE €ll" J! &l.;yl+
e yo l, dr. JiSi i+"il elFl eJl crl;j .rl:_.,f ji ,,!.:.. tl i.r" rrJ.; rau"Jl gtit ir k+tXl
i 'li .EJ-ll r,,a_r , SJI +-,(Hb),-U<ri-Jdt..,(Hct) crj..,. ,3t _g 1.. . tuE_.,t ,r.ll .r_r.-lr

Oi + cli Y L.J. Fill ef- .s;*+ ii_,lti. ol-.ii,,/t gi eelt el.,p ,-,1. t -lp ,.tu-.JJSJadf ,.,.,j ;i
Y! ,(cs+J-. :Yl d..r *J. fJl 'oJS) f.lll l+s..S-9yl i-..,1t t:Lrj J! .r:Jy iJ.- el '.Jt rJt atJS tulgj

cJil3 -28.1t qt"' 
"IA!,j;.; 

l-- .er!l r+r-.,1 ;rt-5,o{ g:9 cl_rsjl dl drlJs !'l +lJl aa ;J-r._,!l gi
'oiJ..,1 ,rll\<J q);rll rlr-.Js::. q+ '.rlJj nl*il_r.ll 4i*tt L:Ji e,r4l , :r<:t1 .,;el.L cr-l f"+ll qri +ll
a-flIll CGI crlLc. gc 1!,.i." lt crL"ttyl u.o ,,,- j$j,J gLij-;lj (i-iLLll l:g Ir-J.rlJST:JlJI .uc ,rs
YJ ,llii_)Yl _'ts & ,, rri t+i !r)^lti ,:l,.i:!l ji dlll alii3l L}lt .*.lt ;p Li _"+lt d 4rtct
.JA+ll el.- .!J J:. Yr. . dF &i ,l :ic oleli:_.1y 6fi:Li ac,.e1,*i a1 r:i .J_rar drs+ ftc cls; +ii

Fill e+- d-.:,,- Jt ;:3Jt rr.r grLi r oi d,: grU;:,"u CIB ;i,sili<,,i.i-.rJ

selrtt.yJt qp C+Jl qr'lriJl
f '-ill el, .; i..- !e dii iiry ai,.l-," ,ri :;il1 et:i ,-x-:si j. dri:ll *r.,r+Jl =lSll ,.fu &

4"dLL,! 6rtf J.! 9:3r.r-i!-rl ,-J' +t:Ji ..1i JJ _x.a ii r+ -25: d3ull lja & L.l+yl d$

Jl ,r.Jlj di-.ii!l d c.J,r.ilt r-lt+ Ui-p.r. ar-lt &: gr.l:_2)t elli:ic .;.+ :e+, ohi *& .Jill
g.rl -;')Jl ,J IJ-I]]]I :ct*". lii eitie t.,i *f, ds y !^Lll ,' :- ilt Oi y) .pJJ 1r5*s-eyt : - . ..rt rjJ.j

eE J! .'u-ill_l ot.,lJJl rr .:*ll sJLii ,',j- .JSJ| el.." !rlj.,. $e eE: a.-iE.l !r,.r+ll et.ryl sL
c.,,b-,rs cr.6.r-:*ll ,,r ;.:glt etr)l .;loj .,i :l SJ+JJ)J,.r.-!yl cD$-,yl .J-,ri d g,.r: njr::
eL r-r-. ijr.,,'JJJ:ll 6J9J Y.tailt or +:_).Jjlr .)i El )ct: drLlljt ;*l;i & .(,1*6JJt

. _.,1J1 eL.; J..,r :.rc fEi 4+L_,- oj .l,r\ ot:yl 4s..,1..t' >Jr

AilLi4lr 6tidl rrJl
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Ji- Y r. . tl5Jl Je 1.ji ;JJS.rJl ,:J-ijl rJ- I _E ii US dJl*i:JJl d *. +sll alti p:e .'-. q-,i ;. LIJ_,

r-r_.p; glS .=ill ir.ill clli jBLi a.r& +-r4..ri ,,,-Xt .,Jc i.*,=,- J ,-+ll C! s:* ,jy -isi _ii

, : JlL .ll , 'q!-<lll &l.s) oL='Jt crt -'ll ik+ll .Jt BIS ll+" ,,.E Y L" .J+l e!-, cr..i*. $c l(.rl-

LJ-l. aEi, 'str $r6.)Jl d +,.-,Nlt Ci + er_/t ,.Jlc ,tE dS+ 4LlJl .).-b.ll 
"s ";,jt 

jta3tt

..rij:ll ls+lill jl.6+ll

3€lriilt i ' ;r<':tt JL4 c,lJ,-i:

, Sr J .',1 ii)i .ll ,'* o.,-,i .'* z J ,i.r ,',.- c"tiE rYl ,l$.o .lc r-lc)l .131 JllIl n ".rs &jsv.i vt v lrr- - I r- J I I

J! +l,ru d:+ Oi 4!*i .61^ii!l d ,-st+-,lt .jS Lll atli::t ;ra .s-:i: ..1i .--e)Jl e.eLLi-!

:Jiiul .+)ll ,_J' ri+J ,jJl ,,,:JJ:lla,jil,+ I + \l: e:+ !,'i Jj.-! €-6J+ 6L-J! alg irL.iill
.4;"-*-Yl ,:lJl ,Sill ,-Jr "l$Yl: 

l-r-.p!ll 6.r.o d-!- e .+lJoill 3r.i sle

a++ 6l-i3JFll d il_x-, o:ii,^rr,"u- 'Ul i-.-t-_: diiFl dJUi cl. _,rl5Yl .+Il ,,lc ,.ri+id l.S

s)-;,ll OY i_.)!,j (Jr+.,.sJYI :luYl -oi;j Jl .E::.3 Y .x-il+,'":+lt 'o.rl"t ui rp )!i , ql 'ri.ll u-i'.:tl

dla)lj.j-l ,j.li ci[.:'ll 6-]+ "Ij 
I r'.J:J ,rtlcr".Jt +s-. -r,SYl -,rl$. i.p :-sLYt d:iJt ..rr

J'lSi ,lu+t,.SJYl dr JSI r;.S .l.)li:-l slc c.l)..a.ll ;;oi;J;_2;Li l.rg p.r.ll e sll rJtjl ,::i+4Yl

a4il obya;i cU.-a'tl Jfu ,'r r++4Yl t4-1"! &+ g:lt ,;*A.-r:ell e+-r 6:!-rj J" lllrli
ol ,..rjl elJSllJ u# JS."JCll ;:l;-.; gi .rJc. dJLlJJl c,h :i3 .;,i+J3Yl g.a}+:-,I 6+Jrr JEilS. Jdl

,!-*Jl d,ip."S:)l or,Blt !.;tt ,-'-ii,-;.;y.:l OSi drt-6ll qP',"-,sll :ic a:lJl .gi.""ll 9e

,J]a -Fill el- d &* e+.+J:iilt $c cllr -rr\lti r..ri Y! ,ol:Yl 6 ;..-,rJc. L"Jiil kl'o.i.r.-.,/l r:r3 16 Cl

j$j i+J rr"Uijl slc(ri1 ) ^ql5i i-.11 gtir c.rh r!3 . ,',-ill e--* Lltj L elrYl .rF.-
Y] r /rl c ,-r*;r9jt J+l idi 1-+ .c/'o 1 t.Y .'':lr .':- a.L.--i, *tiL.* .5;a,Jl dY g:i 4jls ".*li
.1:J ,+ t ' ' ,t' i,l#JKJ..Jdil jS-I +*j .r#J dll os *rsl +l Js '+eJl -,ll:L .; 

"L^rl': .3; ;i ', 'rl t+i

, ,-iijl Ji 5:l;;Jl cu jJsi $J .'tdl Li.lJl ol .-$ll :*-:JS *:cll JlrL J'-n 3i ;:q; ;i ,''j- p:ll ;,.

r+-t 
-DiLJ J.t9 I 

f ,J ir' 'ill 6.:A JY ;H.J+ !.*cll JS-i 1+"J J)i J. ari.rirll i u"-ll "l; ;i ;9
L)\i^',)-,,-) i:!;Jl .:e lai r. I'i.i ,',-";).t.!l5 e lJ.rll elJsll f+-1 '5i9j $.-P ,y e+ t'.ll: sl$l rJl

r+ qJ a*Li ;:t-,j 4g .-,ir- .9.J1 cri-Jl d JF ) ,+ 1l # ,gr.J-J"i6Jl -)JsJlJ 
4$ JF

',1, 
ttl+ -ji a+-r+ Lj+ll ,,,r-- ,,s ii$ r 1vY ri-rFi3 aJlSi Ji-Y :63 ,,.:JL .SJt .;;3Js.i"+<lt

4+Jii fill ,Jr .J?I.JL. j.#1 -isj 4+J -taiijl eIII 1++J (,.-bl+jJl .,,1;r:Jl 
-.,;,6i1 

i,-i .li,.5ll {Jl-isl

.r--i;Jrs. '€j;i rii 
e.rl^ o1-!.1, ,J-,!-.JJSJ.J+iI J-il:.++;+l-l .-,+-ils-r+Cl d..r-,:lr-,j i-i).Jl e+-r.":Uj

i'iEi.$ gLidl ,(J.l I



J+ AJU.tt oia , ,-Ji.i:qJ t.l-,,]t d. .+r ai y1 ,!;!;Jt !"#yt L!*i k+L ,jl,+ ri i*,LSJt l+:uyl

.el '.rll al-SU i.r*"ilJ e.lll t*;)Ll !+EJll is!-./l &jrs. g. :Sht

t-,lJ cx:tSr-e.tlJ el J.sll dll drlJs & *t r,' ,.-,. J$l Jr6it Glq dJLlll +,- 6JSJ $J
:!3 .eL-b.ull crlJSll ,Jc ,t::.tt ,=,at-r-_.!t 

-,_,rJa:ll 
J$tj.,Je .,.6_.,ln| 

e+ C t+ &sil a_r-gL qjJ.A,

J a!+.,.SJYl dL .,r U-_,d lJiii d;"rill r.,-:,+ ,.* JS *;<ltJ et ,.sll i:l;St -tl;:-,,;y S F..,1;

qf tb _)_r. r ! e:ii Ll tjil (J;L-jl i-,,jlL i,+Ai d+ y ,U#lt o!;SJt _13r Oi yl ,it Ut d.Dl;.ll
ol-J.,,.o rr.ii,j! 4SlJl irrJ l.rr., i;611 p-J. q+ .+)tll h r-rt,4 L f_,,S eJl-, gal;*yl L3UL
,''i- i.cE.ll ,rJrj ,U;tt olJSIl .=le ,!jUt o;Lr.-,!l ,Jr. -t:jll J$ilf ;.1*E drl-,t-,p,-, r+l :i3 e.r;Lr-_.,/t

J,F- 11 .g.-fjl ,,,r'rr ll :l_.,!l .5rl fJl aEJS. cJl Ei:l rur,.rc i*,I_.,p. Matvinko 1979 Jsg1j fLi
nlJi-' d)i cl+-.A_r*ll: et ,"sll crtJsll tuLj 

"Jr.l*,lJalt 6jtj.i {rl.rj 11vi Jl l11y & 6Jjilt

eJl crlJsl a-.,iJL iJEJI dJl-&Jl j ellj r. 6r-Lr_.!l cr ;-l l r:i relli r. Lr -rFj p:c p3 r,=J3yl :lrcyl
(ails !,-iill ,i a:t,3t Oi yl .Jj- JFj.jl J$l t$ll.i clb ,J-Sc ,,,,^ I :l dL6 _.ir.lt dJ +c,)lt crrj er . 

. 
Jrrl

.o:+.Lll.'-ll.:3:r j tal.l

_Si$i,t 'r*t1 nl-2Slt :.rc,rlr;:.,*tt sj.+lt ,,,iJ$ll *t,JJ,rL.J*:j.drLtJJlt ejtniJljl_J
r;i yt ot .' ,rlt drlJSJl Jlc' -,)ri ee c.}o Hawkins \ tf y 

e-]J<- JLA l.c+ 3Li i-,t,p eljtt "J. 
,l+ uifiJ,J.Js

clE sls eJl iltij$ J.-Si YJ c+LJn+llJ d$_r-fl| ej'r rr. ;_,Ji.-ll crlJsll rrc iri ijdj djrr
o^b.l-a !ir.I .9_FYl pll er;L-ir t-rr: {rl}ij I . .-Ji CI!.l dl.+ .Fl-l eJl -l.r)i., 

!A al.i_r,.ll CJIJ*iill

Lt-i.itl clri "liii ril qt' €!]Sxl 
"r;.1s 

.9..L.- -;q e+- lsLJr .J,iIr rLrjr) kaai u- cl,,:sxr

4j. .-'-liill r.Jr-. .jo _AYl &ulJ r6)L:Jl qj clls)Jt or.,"L eEj! j.u" g LAsi aC.l-. .sjrill
i.,..,ill 5ra ti+ U":.: . eJl j e!jS- ).11 .1a-ts jS-i {+*l ,} t"Jrt U clJj d ",;: ,i 

art;; .9i_,

,_rlEltr.-e gt.5*)Jl a-flIll eEil Jr,-" Ln iij.'U,,Asidosis :r . --tl', ill.r.',r-.i _.,S-,.ff .1. i.1._ i-.;r
dl&-" ddii *l' .;._*,flr,/l c+,,$l Cli t:13 ,lyt+ ;-*ill :t:;.3 4iJJ.Sfll etryl i-c_.,p 

"=ii;€L'is)ll ;;.Lr.J-, ,alsjlt L+.lr-_.r: l-S.*j+ll di.:ll !*ij el:i :ic c.,]L.:,I! ql q$SIl ,-,:..L gf!
.€liS- )ll i,t'-.lA 6:l-r.-.,1 .;c gJUlt dyt , f )ll dl"sj 6jJj Jl [it4y1+

!f... tib.i:J*ll u.r. 
^.;'ri *.1 

,'.r-J lilr
iJ.r. Lill -)JJti Jl eE sll irulijl d LBj .i,.fill !i:+_Flr Jl l-.,i-,t+l_* ;). tjsl
L .JljJl usl . ,..le+..,SrI d ..-At cD$-,yl crJj..,.. f-J ,,, t: eIlJ dS Ar.3,ljt LJt 6JlrjJ i-tJdt

et...:ri't ' '<rYl;>rill ;ctis :l:i,rs cJ-.iill i &sr1 .5:.ll

iiEi-lt.Lidt rJl



ai$i-Il .-.11..t! 'i\-J.l

Lir:ll d:lii il3 gJ+il .ti-5ll u;LLijY cllil Jr+*SJYI rFn ;jL:' ,J OJ$ €J4i6JJl tt' .r-Nlt Ol

Jl .ljl,Jl &2* L"- jt^ll3 U"ixll L.-r* rDri u. .,,..lijl ! J..ii-, l- lrAJ nJ+Jrtl qr+jFll

sll J.lJYl cJL ,i+ o-.r-r+ fJ+ eUJl 1'.,',^'r, ,o.r,.o'll jL6+ll3 ,:U+4Yl Jl 4i-. L+ ,'F+.-Jl jL6+ll

,--Jl Otr-, . 
lFlUlUi a*+-,SJYl dil,^Jr cj_.:,^ll g pJl gl L^r.3 o:+J3yl -1,c-f ,+ alJp*"ll jslfl

jlJiY J:6JKll ll -.pl -,1l:.-! Jl ,frj:- he3 ,:u+J:Yl d). JSI i#S di: ,rJ' ..r1;I ai- L-bl d{FS

elilll ,t' l.q.'-:_r ,ul Jl ljJ,il,.4+ip, clllil el_,;,"-Jl pJl ol.r;S rl4.,Jo i.J;.".tt @PO) O_r_.r$

.;,JjJ-*,SJ!l 4+lrlAl i:t-r; os pal; i-e. L;! ol.;"- p,rq; 6tO a:a

L^" +l3.ti; iiL. d lre+,J.-g cfl+-rl ul Jaj Lu.r:ll g." e3,ll bA qr! JC& Fl , iJ<1 elEAr

l:r:'+ _tr ,Je d"'ll ,j*;jll l{l +JYl LJI!. Jl g.-* lrAJ il3.Jl !.:\ft & -tjGll .,s ?i-9

L"A ds!i.:,-,-r ,J-,i *triill cf -. -Jn]l ul dj clt! qi:+JJyl iJuitl ;JUj Jt ,r.JlJ _.,;rr.l 
, :J<'r

.g.pJt t-..' tt LEUllJ a-,.+JJyl aJ6

'i:r' , Jl Li-blJYl os .+;.:ill ua .l-.tpl ii.Li-r r.r:$ ', t-,r$l 9l oe-l crl;ll ',')s ,f il.-)- ellg-l

..,p lie i-. -l .+t-*.Lb Jl elJCt lrA err-l "dl\l t"U+ :isi:'o.rj-.p -,!Sl el3l ;!Lfi-,1 ,"ll gr.3,j l.ur

!,lEltJ.J +Ll,Jl :lll iLii,Jc d"'J+,.,:L-.!ll .1l:*i-l asl ,-ijYl si -0.-lrl ll i"ttJt :lll j)ts'

Lie3 r.:J+ ja lrAJ,,.tlJ.iJlJJLill C., rCl Jl Jii+t-dl ;'ri;Jl ,,tL-f Ollill-rlJdl dErJ-,

.:J- E-ll :tll,os &1J1,-'-iill,.;i-r-.y.:l ..lSt i 4 -2+ dill-Jl d:E','t :
1'+ JibJ, ;J<rll dJ^aJ u+l ,-s L.lu I f Jl eE i il"-lJl . :,<:ll i.;Le ;l _rsil cJl .r3l pl-iiJl oij

.3li3JY| gui.-. !\-i &1

tuj. lr.SJriJlJ is- . J'lJH-ill crt.r$jll

(,-,*,.*,S .,f-)-ls ) :jlg Y3'r=,:t9ATP J}Js ,Jle il,:,it 6Js -6r!j - 1

jhill di:n Il 6.1.:i'o.tlij -Y

.6);,ll d.l-r',=-tt i+:*)Slt !S srLri -3

ATP ( LDH , PFK , CPK ) d turaJl crLqJiYl !.ii;iJ-j -€

!jl-;i ( f- t ) ;l$+ :l:-.,1g u irll JJ'.. iiij -5

.eJl 4+J] i:!j3 .tu+J-r)l s+-,Xl J.iGll q,f d.-lsJl L'aiill dr! :-.2S 4-r.yJt F-: os'o:l-rj -1

. j.,rlt / !Jr..lL ( ) Jt d;r62 -""6 4+J:t elJ.-ll dll el;-.fJl .::e ;rtri - 7

e,J,.sr .i 3L--s r-:e 6iijr ., -, 3-T:f;..:1:i,"1: - x

1l ,.sll ail .abs llg i$J i.g: eJl 4+JJJ ,IP 6rU - 10



\.<

.O2cJ ,r.,,;aJt t-: . '^tl j &tJi (Fl;i iYl Uc, Lrbr-JF.i! 4ij.Jl g.,t-,,,-ijl 
!p i.$..; - 1 I

.O2 d .i;p,:t t-: ' tl qj ci.-ul gaEi:Yl 6 .1a1.;II i-it-Ut ,-,-+ ,s 6lLj- 12

.41p -;:Lcy drt r-Jiyl -LLt i.6ult .-,lr;.crlrJ i.:6 sl;Jl jl{5ll d +s:-13
. L*inI Lbr-.;itJ.-.l Q;:: oEja_.lfuJt c.li ,-roii_ 14

JtrJl J+ll cI s/.lilil +J$l

4*LilJl 4i+ll 'o-.;t_.;r i-r.3 .,lc ilirtr-lt & a.*.,' ;-,rr! cDUit Jl lrljt e os "+ 
A,.yt_!t_i -,1Ut -eeJt ,;5,r

uCJ . 6JlJrll ;:t-r--./ LJj,..ll &tJ:,:k!l lrA JJ,+-E ;.c) 6"ldi Jl a!,"sill dil!--,,.j qe:3j3 r 
-t 
Dl-rJlj 4+*,Dtl p+X

,o/ &.-: dll crlJ*xll L+i 
"rSb 

a-+lt iJt.;. Jt aiUyL l(r - eEii 6,rtf ,..1, *;1;Jt 4-:! Lj :ilri cllj
clE J 'SrjljJl ;-.;l-.,;rJl ,-1. u!.!.jrl sJo l-+ll 'oJj .,..e Jj t'r39 t^. liij'rl 3l+jjrr s.,.f.-j \r3lr a*.Jl 6 ,J.lI

C-,r-l , 4l+lt g.:3 6:slj;-rl et . . 3o*lt .*Y c.lr+e)Jl ,y.3o ,y_r d tr-i- iJl! 6jrj +j y a_,+c)Jl Lj.+
1.r;l-.,f1 ;rt5 J Jl-rll Jrll gr *.;sll ;--.;,; otjii irl_J,.6Je l+:!Jjl i!.:jyt ora _,1-F .ti yj , lslj 6JJ d[,i:!l

rj-,ll;r ig-.p eS.,: e :*+ll J-:i Jl g.jJ ;i alrs-l gfu
4'r,"irll 6UJ.Jdl >t Jl S F: Y $3 2S.:Jt d E -,,ul J+Jl i etJl gEyl di.i:l;.,l_.,pJl i-;o dii3
_rtl ,.j. ,.+L,--ll cl:Yl ;sir-ilt dF_!Si i-r^..,:t+egt-,-.Jl 9-uUr.ri ;l-.,.3Jll jt;l Uli:,.!c*+J

.:Lll
nt+..SYl eDt6.i-Lr rr:-r.^ 3l L td. i.rr-. -ljJ-4*ilt al Ex.lt .l;r.+I JliJl r+jl rj .sj:+jt , ,:_.p:lt .pti i-.+ I ub *jr:

jjJt lar --+j1 .J.L_l ,i_r_dl jk+lt -oeli<J

o'! t- -.,t=Lyt 'ts riYl '.'-J 'rtlil i.Lj.-jl Jl LrYl Jr ,..,--* .,;LJr ;h+J Jr-rr dr ,rr a.-aLJJl L-,ri-. u.l

Jt.lll J+Jl ,rs ,-_r. ._.;Slt eLiii

cls _)L.Jl -Ftt + c+l-,Jt v-4 ,.Jl r eut Li.:iall .ru , l,,LJ f-+lt (J.+ ";r 
r i_lilJt J. -!Kll =,-ts 

.,r+: - \

+;*:lt eL,ii a-ls 6 a;j6l I o L|sJ ajil6.) \, _ \ o ; qy-_,p!Il e:r
6ji*Jl aUIl <J,.l+r dSiJ Oi cJJ-.-_r r atliitr .r-atr._./f ,JSL Ci .,,rJ trl , :_.pr !g .r,. SJtJSlt ir. -p ,;,-i:: _ I

Jt :ilt3 Jljlt J. -.JjSIl ,ja;!J r, rult of oLlji t_o
..r.-tr._,/t J.L:ill eu:i .-9J*lt u,-L=:.y ,:e,ilt ; _lF Oi LI.-aiJl ;, c i._.,13 ;a)*Jr i-S: ;i ,.+t -3

-*t- l e"+t! eul 'oJL,Li Yl y t- a-LL*! Lll ;;3Jf ;L-ii sy r .!_;Jt 6jJj ujJl , ;r;r.r,rJe :l --y1 
r:c. -i

JjJlr ':';il

;"gEi^!t iJil.llt rJ., Y



\

i Aill iitiJ+,.r*..j -jI13 l.s r!- Ul 6_;l_.p.ll ? 
r_.r.r ni +:,.:ll p:c-J

. ';r sE Lr l iLJ ljlc, lirL.J ,lJl, -.+ll . lr. J ..ri'J Y Ct1r r' i.rl+Jl 
"Li:i 

eLJl , ,, '.L6
eDQ:*t .1e..s.-!yl ::ll d e*l_: ,Jr.a!j ,'.,-.r 4Jl-c iJl..,;.r. G-,;r d crl+_)"ill .:l;iYl gpl-J +i di cL:. t i $L

d+li.Il ..t'J ,ibt 6Jiil f,JlrJ-J.ill eU:i dil .ESY :$j +;JJ.-,;J .cll+lYt+ + uJ !r.i,i t'r.ll dr.jll .* ,Or+J!l

.6Ji.ii. {,lii cJiS)lt Lric 6i g;.-f 6+ , .r-.rl+ r+ d.iLlur:ll i."Jt". eLtii s.e

,J i*t-.,;tt iJ..ii1 {.r"JtJl f."+ ,..J,-J*+ i-r:!_.,!l ;:t-r.13 ;..;l_.,pJl i-. -p g1i1-21 erlr._L9 , :j. Il 6JFi ils eJ
Cl kl" ,rplj'ill {+Le d:tiijl frrs rlJ f-,+ll jil.: .:lF Cl ;JlJFll 4+d 6i, ,s LE"j; i-,-B cDlS&

.;.)|_pJl sal.pL, '.F cirLalJ; *K c.,tiot.'

(Heat CramP) cgtl5lt Ei.iilt

6. r-i:-U_*ll_l urr Jl O. ,t < Jl:E J! grr, clb cr.ti , .r_"X 1+1t &lll + lJ#S i#S ,J'-i.iJ I ri!, l-!"

Ji;*r Jl ,rrJJ l* r i-rL-hrll !)[i&;LJ--tl d:llJl lrt,:+<-lt +-:"-i,ll u- j$-rr,Jr"ii+ clhr.J.6lrll

;_F.r $l,,:,Jl em iy-,,. Lr,At :.i.,.". ,rl*1 ,sJ+ Ci a.l 1ij... ( i-rL:'ll l;)3Jl q"i cftiJ€Slt LLiitl i.J-l,.,-

esil+ .+; t-.:_5or q+ iL--.ll u.h s+ll r-r-.y3ll el5 sF JJS"ll .J5Jl d.LniYl e dli rJ.l-i l\!i el-i;l

. {ill ,j-,l,'ll rlj+ s.6)-Yl ,.r+ Jhii L,p en-il .J":,ll

e.i.ar aJp,E3rll j rr-;3Kll-9 il+JJ) rg-r"lt 6. g)-Yl ,u..+ OhA LF Altjll sL,ll ej.:3.11 
,':r\- & :el*J

:+ L"+ alill (J"JUI ,r& ,-1tl ,-.Fr,",.1S.1,1 (i+"+-,r

fl-,j-r. yi , ,,:-.pi dS r+ elsJi-,Yl

i--t3 lt-:aYl 6^ ,!;3 *;ll s:L-Jl ;.4jL:'fs f+l 'it * .F r,il_.;I-.ll 3i irjl+ll ,,:}3ll .rr i++ ++i5 L]3l.iL .

..1 . l.-a;.llJ i.€SEll dJEir

an- .,+ iL Yj ,o.:*-. i .ji.:iJ ,*j+ti ,,:Jaill rjs .;>)l JilJJl Ji oUl -, 4 gl.lJ .&l/l , ,+J4i i!ls* .

.,Jo 9-F: Y li +4-* 6)^Yl3 il-,He3,iJ$l ,r:t *-l:-: dl 6Lr-.l&ll ,ua+ g]3L;;r nolJ! 'srll ;r. j-i+i

..tll .i$-EJCIJ +;-/Sll-r rJ+r.-lls) 6)-Yl 6:-iiJ" 4+..i 31 1Yo ,t-t 4E j;!+ Y) JEil d,- AJt' 1+"i

(Heat SYncoPe) g;l-nJl rt'ill
,y'4+J:illj,p:ll l.;:.FtiijYL.t -^cIiLJISlil i..-li.iLJl drsi.ll aJl lJ"S,Jk &.s:L".,,,lrll el!

dl t-,/ 6rU t'-rJ:r qli ..;;-11;nJl PdAf a-.;l qf+ ep +Jl!l ei-iYl &:-l L i.:JE3 ,g-,,;l;Jl el-nYt alt-r

+-:-,, J! eL.-y$ ,6-.11-.,;sJl elEll dr3.rr elLa ,o!r . .,'l-rll r+ll i irL:Jl ae'l! g-.rt-nlt Clhl aJLc el-.,;e. g.

J! J,:--rll J" rJl ..ls-C ,-'a1!t .53:-.. a;c }+E *S*,C>3.rel .,Jc riii+ ari ir+! .LJ:lrJJ o.:Ut

aiE;-lt d



\ ,t
ii re -o ,.-.,.r t Lrll

(Heat Exhaustion) g;lsJl rtpYl
.-/ si"+ll .)(+ll 4i$ -"+ll ;Jl> i-.;.r gLis_.1i +l+- .J" (,Jllll fs-llt jks J fJJilt jl+J! 6J$ e.)9 (#
l-S,JiSi Ji (,-,r,ll6iJil . € - 1 ,1 ) i.-fl s.,-.rllJl i.r.J* a-JJ oS p...i.lf ;_21,.p i-:.;r d.-j $J .JUl J+ll

,i .olrYl cr Li.! $ Ll.i.ill .rl.iI :lr , -+ll g3 !il:i aJ!.1 irirl,s_Fll .:|S,Fir$:!3 ,Ji!l d.,L._,.- ej
!_,,|_,Jl L.-,.:11 Jl r3A OI ,:S."lt u.,',t- 4+'ri \rjr;i ,,..1iJtsit rral .Jl_u,Jt Ji ,,,)ilt cjfjf .t^,is.:l y :!

-,;b.ll 3{l gre +jJJll oJL. cf tJr.! €lF€Ji

.,-!. J-::ll 6Jg dJii _l

.,:.,J,\rll .u3i dlrl (JtJfi,y_,,1jsy1 -y

.JI:JI J+lt 6.SJl rrFg;-ldis&,,tJr:Il -r
.errll 6JS..r,l,-jlJa. Yl Ljti. ij_n,=rLIt ,s LJjldt jr t.S -.,1,rr- -i _t

6!t.5Jt g. i1.s etJ.cy ?#:ll ; e-eL g.',,1 cF,_ii3rll _o

JJI J+i i.+lic .,Jc -rolJ djJU i-iE 4Ji.Li d;*r)- *ls-.1! ,rlc' asro)ll ,',-.r..ri ,,,tJ _1

.i+Srtu}ill _ri O:tElt u,{)-jl etsJt di. ir.:Ell e+ _V

. i 'li ll i;-rii! SLraYlJ elJll g.. eJ+,lltsll i.t"s -.Jr.j 
-A

_,;lsJl 3rrJl .=j cl.rlJ, :r<':t1

JJgiJl dEi 1r,,3 , L_.9; 'l t-€ U. +JJ-r!JI + JLall J+ll oi.r:tJ,ll cl:yl .rlo , :r<.rJ 
.,1i f,+X jF+

et",l t$r.iJ a'-,lis i_Fll jl_gl ioy;rt1 Jj elll r.+-,C+jjJ . , ;j<ill-:r ..,rJSll Jii+ iiJtLILr CyL
,'r- r 6;l:sll ;i:r,,urSlt _,JiU i dS 4-t 

"tJ'J 
jJ,jl , ;t(.ill .!,r^r, . JA.6ll i.cJ- irUJ;.:IJ,ll rJJl

L_p.,r.:r:r 6rlt gJl 9* L.:lilt !r.-.lt dJtJl.i)J a_,-,. l*.- JiSi aiiJJl J.]ill #f+jf .,uljll &i:
;p+J!l cD{i"l -Eii Y_i ** -- ;isi ;51_p.ll .;.J j_rJt -sj L+. q}3 r 4;,aJt ntjr.iyt & .l

Lr:l;rtt iL)-.,;S-r 4,1 yl ..-gyt ..,1. &yt Ji..Jl otri ii-*.J.r:l+ll jSIt ltrl l.j ,,r+tr' iJl Ji

6o ..=rl"Jl C.ll i+.- GG J:r--9 ;.p'pjl -;F aF JKi ..g_,;o..ll .9-rl \]i U 6Jl> 4+;.: ;iatii:t 6. :.jill i.c _*
cltia3 liJ ''- JP Jlj L ell.l r33.s. i.r-LYl .,'i..ll; al+,*-all F-- 3rqJ -b +lilt acj- .,!r.l.ril

. JlJl Jsll .-l .+;-rStt 6. +t$ll -5rrJ-jl r+::j o% o l-"j)jll --- 6:t1 .,Jc. 
,*:9i ,.ly:Jl _,a*.,,

iilii,-ll ciirJt ql



\,N

ohi :.le_9 r'ol-21-r.ll --i dllj^i)l:l-:."Y1 iJl! 1.' jiJ;.r.jJl .,',-':3ll ;:s3 o! cl.:!l aln-F d.e tl ,,-)Jt 6li.:

elsJ +Fi r eLr.)l sFj,rF 6!J+ll ,':- 9.6_21;,s.ll r+:r _i_f-9,,-. Il Jl cJ<*ll o" g_.1sll 'oLcl;r,,,tJ el"r)l

lJLj Ji.-ll ,',-i 6r.r:r+ll ilt-a .,-i 4iJl> L. -t, & aliilJl f."+ll eJ.i."iJ ,L-Yl c .JrUl ir"; Cl .,:l+lt :Jt
,,r +l.Jl & .ly-pyt ,;eY 3r-1;a dt J..,rl l:r-, ' ;;rJl .,;!-rt -tl-i:ll el.ri ,uii ki'; 6-y Y ' a,:-,;l;s irl$

lijif ,Jp,D-l peels;l pi.; ;:-,/.Jl plYl

Jlll t'.j,i!.:ll r,,,rll L-bj*.|

rl ,'-Fl r j.-Jl l3ti!.i Cf , +-Fll i.a$3:_,,pll 6..i .,Je iJi.(;JJ"-r '' t-: +.y:ll 'l:i .,Je r;pll -,,1${:

+$ LFFI LJ! . iFtr.jll otrYl, "4 L, L.c ".oE!l 4:6lJdl 6Joill; 4ilihll -+ll 6_;15 i.r_.p rJ. dlli, u,-Jl3l

dL c.l+I--!..J .rj-rll 3,jl ..ijJL ef +-,19 d.-ill crtip,.3 el.ri r.ti ,',-r-ill s +Li ,',:- ,r.t+:l -+L +:e d-fv,Jl

elrYl ,rJc. 
tJ..<^ -i$ ;i ...lS+ :.,.:.:ltr.L.,,j.ll :-,j-rll rrJt .l^ ,5 , .S,ll ."lcJ JjJ.jll di :-21-r pt-.s, .p)Jl cU"cl

6r.iJiSi dJlJ:dill o:r,,,15i13G-rJl $'ll L!. 1$lCl eJrillJiJill Lr4;lt"6Lr.Ji.,*,rJc,"'r-rJl al..i.i)l .r.i

d Cf. _i d/-i* d, Oi aS+ ,s--bL,-jl +;r:ll3 .)..b.ll ;_,11-.p i-:,1 dllA1 Li- lS i+:+ i:-,t! drlll Jr$ t-$'
.- iJtil ar:- EJI &lel_pYl iJ.-)-, -.rJ+ll liJ gll

,,,turr 
"!.Yl 

ct:Yl;l 'o1ill3 r-)Jl ,+ ', r-': fl I J. .J 1;1.t-,Jl a-t3nYl dr js ef : r.;-rtirJl els,lll

JEi Lj-.)-el$Jl !-rl!xr-rJJj.Ji5ill +'iJ.ll ril;r:-,!ll 3,!t osi.."stilt d+iL;*it ;-,,t>4+li-t
6J,3L. a-,iU"ll aJ$ si- el^')l Ll.ij Jl *:-,lJ dJfi 5r"l 3i lKi i'' :.' gsJy.:ll3
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