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Th rmrtenrent af hody nuils (bluod snd lyryh) fr*m m* pfifl ftf lhe body to rlre orlrm pads
i$ cetl*d drtnffi. Il b rte mrinuou* rlrCIv*rneffi of blsid lkr{rgil fu kflrt asd bluod
vsscl+ whic& i* nriaraid ddefly by the ffitiCIill o'f fu hetr{" ad by Hei*h Hrlri*fiIs, mf,ygcn

fltr intffffil retim m srr*c.l H ffi# ffffiie$ se cnrrisd fffii rh* hndy tirsax,*.

SinrBle $iffi!*ien *l1,or*,* *srss ***Fr. u*tri*nt, $r&*{s" *nd 6ax *x*ha*ge imtn pimitive a$fulrstrs

rltst elt eatry r fr* telt kyc** ihiek. Brllc flow ir tfu only rw*M ffi whi*h lh* *-sttre hudy af
lw.g$r rre cnr*plex org+nifftrs i:r rccex*e&



ct

kr sI[ &ftir]raL*, e**ryx * f,r* $iryk ryfrcs, fu *rn*trlfiry *f*tcffi ie qr$f,d {* trmrpct ftI$riffits
M gcm thrcrgh the krty" ft einn**mry cps*ee l* *ffm.ivety e Eduffik of cytfu*im}
res*eil*: ihe snerieL veins- rnd ryiffarie* ttnr emanu&e frtm c puffip, fu hmrt.

I{st a}l a**ms}* hsre a fir*irlffiy $}trt*s- If fuF cre sffil!- rsrtritiue msl*cute* repiratrry

*E#ffi M srsste mgabolitss eftrit rcSty ilrrangh th i#rsreJlnk qpnmes and m sffiiel
sdrsrysffiRr *re rquired fm tfuir ffirryEL Eve iatlres Isrg* ffiim*n* may ltr* n *irruflstCIly

$ysrffi fuanis* of {fuir primitrverganimim-

Tk sistul{il*frT cf*eetrr {s*irrtsrerlasyrr*fi} FBEpE tslond frnnr fu ka# to &* I*ngx fCI &qs

Exygffi- TIE h*#tflter *end* exygm#
bltrcfr ttx,lotrglr msie* t+ the reet +f :h*

hody. Tk $eifis Garry fl*.ygeft-poor htod
h&*} te *E A*s#t & crtrt ths riru"ulsdm

FffirEf* frtsffi-

Y*drtfian ift cireulsterr
svfitemr

-

Im ssir:ellqrlrr mtganixmr sueft ax,fumtrs,frr,r.

Fglrsrr},rrisxr; *If,., t&tr* i* ng tffid ef a
rirerdatary systefi* karuse ilb sd fiffid
e*n ***ily dtffu*e r*l dl ffiE[s fif ill*
ry$pls$ffi fm.Ha svittsmtr*nt" whils sra*h
produrtx *&e"ft a* ffirffid F{Hs r&r eaxity

be *l*miryeiigd frum ffrfscfi.

Tk melmtrrst*r *md fiSwtm* kaxe

a*hieffi, *an*idmaffiIe xi:r-* *sd
r:oanplexiry with lin!,e mrsre thar e foighly lMd md rffnirying gut tr gax*rovemuia ral"iry

r$dhi* mhisffi sflffi,of tk Effi*tiffi af x *imrkry sy&tes si& th digmrive mschin*ry:

tk scMa*ra* karye etrrft s ls*r ffie sf rwebsli*tr rh$ m s#iqre e{rcnI*Erm Sffis ffit ry$r
to k c**sn*ial.

ffis*reuer, th* ryintity of affiItidkrtgr Eaiarsl* hecer*e€ of h$h" *etivity' an$ rerrcistd
rnetfutic &ffisse require crntinuotrs sftd rclisbte *imr}ltian of hff fltdd*, pialitd ao

trqh*Sfiffi rtttrient* *nd ga*m ta tix*u* r*mfr:E fiqm rM *trrf,* *$ eryply- Tk *rrslutisn *f a

tf;efisfr}fil +BrErn wfl+ ssffffi.iatr ro ltu phyfuEEtry of ilre biffi campiler {rgffi Eyfl*ms sf il,he

hlgMffftiffi&is,

I#h*t

fi



fuffilsr trxryort i* e u*iqts ferruae of unkadluim ory*ai*ms b*srm tb*ir cympla*m

mrently Sow* srr*amkrg rmo?snfifril* lt a defitrit* #ilIffie.

rrcpt th#e rffid ffis in smc ltmr animrl* srsh as apangm aad

sftEltrtrer-ete*, tk wnffi iB nfuieh thy livr trts en lke msitium rf tsrmpon" Th# *inffidgtifr*!
af sgns Mr€h *Iraaset* €f Ihffi ry$ftirms is sr*i&lfid hp citiery, fkgrilttr sr offiss$Imr

s*tiqriry-

ftmq*nrf fu tksa! fg$ HS ryre ** a rairy* fmtnre uf nftiffistr* hxvrqs a primqy hody

mvity- Tk fX{rid wntq*red ifi thcs& Frir}f,ry salriEies i6 M tn mmm ky ms*crlm ffi#Y*ffisfs
uf ik hrftr- "&n t&* Ruid finorr€r, tk foefl sdsrsg€s noiltsiM is it elss *frrry* fmm slte pilac-t

m atrflrs ffid is pirM uf tf ilE cEIl*- F*endsmlssl *nrl pe*tWotltic flsid k fff{ffirI in
rrryfseq c,affigrffrt" d retifer+ ehile fu*reI sd ha*meerelffrric *eid or th*
hremlympk ir fs*ld in xtEryods d aolltt*x.

$tlffi ffiej{r tltFcs flf riffiul*isa sE: Offtr Ei[ tld

3m iur ogam ftiffisel"rf qFs*f;m, tb* btrffd & ffi wla*** ir thr hlapd c*sreIs hnt ix pt"ryed

ise n aavity rdled s reml anf, ir ffilld Immlymph hmsum t*c bloed crixe* wirb ilt
imts*titiel ffudA JLe ilrc kefi be$** d tk enfumslc msvm. tk kcmalpS €iffLlk!ffi aruusd

tfu" wgen* &ri&hi* &e hndy ewiry fld'ffi ffi&fer-6 tk hefiffis thraru6lr opminS* cllhd orfls-

Th[* type of r:iruel*tioa ir **n in rtraat rf Ee invmtebreleri. Hse the Be*s*ls sr* ffi{ cluEer, but

ir*wrupM fug *l[tr= ]amrm" ss, [iltrst e@ M reny nwlltlse* frwe rhi* $"P* o,f

riruuktinm. EM nexe*lx aff! ssf snrr*tr,duf,** ***mL Tkt, v'strurc sf lfuE hmlymph m
&* hlsd is mffi, rahile, &M prmxtrm l* low i;r a*imaEs lhg harc *nS rg*m ryp* sf eifil-ul#ien-

$,|fu$h a ndimm,rxry f*fifi. i* Fr€fi*el blrt the he*tuly@ {.i$eldMe* xemiruX,p hy vfu*tr* nf
mttsrai[rr m$ €ffiffi** erf th appeffiges.

ftrgsnixm* thaa rue morr* *erykx fus *till entry hsrc ftre ta5run of ry** in rfueir hoS plnm. nn*h

srx jeltim {C.ffiidsri&} nml sffib }e{Iiffi {f}*trephrra} ekn use diffircian lhreugh ttxir *pi*rei*
mn$ irltc{reetly tkrqg[ fu grsuv*wrlxr *rrryatmmt- 8{$h meir isrffil m{ emt*:rnal *irme*

m katfud in rc sqrwus *mvMurcrt md cx#mg* fllrids tuF *effisiffm se htth si&s-



Ip Lllmt# *treclctff1r xyxt*m $qF sf *iretdar*ry' *y$l*!ffi, lM hland. remainc ifl ih h{n{n1

rymds. trt rk* Gst es*re $tll sf fh hM
vesssl'i- Th* hhrod fkws from ttre fffieri€*

m lreinc effiI8& aman blssd rcx** fidled
rl*pillari*e- Tk eilreed *p frf f;irr$le*erf
sy$tsfil ix frlGtd Arlneli{k, Fhersnids"

I{effi*-tmdr*. C@lupsds, *ffil}r* b{alXuxrs,

Ht$ltrt&rrime l&d Ysteft ffise*.

Srst*r**tfuS *qp*rsiarrx *f 'u'm,*lc *r thi*
sye{Eilr i* a urique feattnre sf il* *rsluatffn
af &e *ircul*trry spfsratr*- AeEffi

SrTd1BF&*F*{? ,F|$rS

impmrrau fffifirfls in tEe &radrymt str#irrlrff{ttrtr ry#E is ik Fresrmrirye diffmigion
of a *pwis.rulxulmcrger xhr* *mmire iryilil mtim tfl tte ffnid-

ln l*pnnm d ffitafut lgqfiEr ffirtr therc rye ao me Irwtfl $t$ dorsffl res€els *fftrtffret

rhyfutimlly- Thi* putaaing rrc*mlr emftd an{ are* ryplrod By *peci*}ird mtmulm mgaq
thr ffiEs.L
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ttsffieffis: lkrel3rryph i* af,*ridffilngsr{ trfu blmitialffifum, &ffirirc$hen in
lk $e[miffi tf r@d bndy, remetnlng indimt*antaer qri,th id"* ti*Bn€E- It i**oryaa*d
mf fluld pleama in *hie& M.mlympk,mtb atc r:alled namnarj**r ffi $ffi*rt"
fflood: Elfid is tlre m*xm*Iy r:irculetiry f]uid providing thr bsd]' flrilb Hrtrition- oxygm mt
1tr8*}e remryesl Sleod t* mtl1r liquiif nrith nrremus dI+ qed prut*in* xuxp*el fu! Er- Tke
effiffiS* fffi*ffi hr* qbsua 5 tiHrs {mr tlrsr a gall*n} *f &Ies&

A}iryidp[a*mma*rxup asmetklffif*eeffi{e$J sf hM-Bln*mqr*rlt*tre prut**ns f*ethlp
hilsffd is rkl ffiaqpt *rlhsfiaef;E ibrough tfu blfiEq ed pffim mlls ftrmetism*. Ir atrxs

cuu*sfu$ gtuc*re urd atfuer dis*n&rd intrEiffis-

'mer* ffffi ms&y r*Ier umponmB uf kkmd hE*ifu plsmua:

ryreen

?h* hefu *ilrl&ffi *Fe
ary&rt xffr &fuad.

A ITf* bedy tic#rffi
I *itfr h'*M.
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trEHe frhEf, ndk fl#S*i: Them ed}* hrlp th* tn bdy' figt* mB inf*rtinn- The3t tia tk parr

mf fhc ilmnpre *y$t€{a. trYBC* *e ef diff*ruu typf,* Iik*- *{qr*ephik, E*simBhilx, Ear*phitr,

:Fl{srscl G**l*

*krwrrtp Lprnp*rc*atta Faar.EtrrFrlIt EaainuphJt 8aceplrll

t,

fi#Elcr6pfftBffi Sry*lrrE{ry,*c Srlatelsf*

Lymtphnrytec sd frilmytes-

f;d hIM tdk {REfk}; E4mkrmcale* {R$fi*i *ff. dilc* *h e*lls ttrrar giwx &* re.ddixlt

r**Isr te rhe plaxnra. Ths {afly *:EFrEss frnm lru*gs efureHgh*u{ {.k'b*tIy"EEC* h*ve a
ffiFtr&csr *alM a* S*ryiloH* {Hh}" w*i*h er:tual$r bindx t* the sxg*Hl anrl *m'y it ts ;$l

Ser{s flf th* hxly- "k i* a pret*lm hffiie *ur*rsm*M bp globin *reup- It h*i iffift {Fe}, &ar aetu*tly

gil.** the rexl enler t* &c h|e,od.

#kt*lek: Tks,** h*lp the bl*d em *!ai. ?Tr*y sti*k *mg*t&m ts rt*S bbeeding i* *aw *f any

r*e**cE-

The Blomd Y,mmkr

The.re are struee typm nf hllrrd ryes*el*:.Srlrrfes" Hcinr and f4piflrrf*r"

"&rffi: Tky s*s fh*rk-wdld s*ftHfrrrc* fi&*rh *etry kle*f, awcy fm*t rk he*rt *s ilk
tixsre.r- Tha btrncd fnot+Is# tIffiEBh tlrc me&ee i* etrw*pe et hi*A Sffistlfe- Tke are 3 essls of
whisfu si&rfr*e ere ffi*" ffi* H&&g@g@, ie tu iffi#ffiEsr ssd i* nrmp*xa{ trf the Mxkltsl
.-ell*- @@Eg L:CId-*iruler ih middle layer enl i* compoed of das.tic and *intplt trus&"I*

fihreE. The sftHlsr of e.Iasrie f,ihrres ir vryhigh ia larffr anerim su& a* arorts, *hik th arurrumn

sf the mux*rl* fibres is b€frtr *m smd}ry *smietes. Tke as*€'ffil}rpro* th# @@ $g@, fo

*mlpxd sf kese mr,*s*er mnncr*ive tl*mx. &* oF & frls*t *Iisrffittri*tie Ib.eiuffi sf aflerisi

e*. ikei tkir lxat} rhicftrc*r ix *,*Il fueloFed re romryar# *G that frf lhe wims-

$wimg firysls$E. t entire a{t r[s] *]rtsfir expmee e* th ffiM i* ejerffi iere fi by the he
rymtri# ss tk qn.alls sf tlx artsi*r *re*Ea*tir* rbi* lrr.tpr ia Ik fueqptirr flf lh part +f tIrc
ti*e in Fffis#ure,- Aitd drlrin# dissffile" oc ftE hlsad k *jwld rk pmaurc *f hlnad cirrtrlatifi* ifl
*h* c{tff,risr tffi*Is ffi latl **nsi#rably nnd trie to appruoch rera- Ths |M i*S*wimg &d t-ry
high prmsure in the unede* tB.P. l HHIO mm fu[ &re rile of bhd fhn in rhs adcri,u is tbout
ffS km&ss, T$hen tkry esfttrffi rwds.menrsgrs shimroL iaInuercefr, &e iluner of tlw vs*l

r#ffi

t
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h.reffir$$ dmrsssd- Tlrir rgxm i* ud ts incrt&se or demree- t& hM *rygly ta e

pet ry ircraseing Wiry it* dissnc*w-

tLltTl#r,t
Trrnica

inf,effla &.r
intBrrraTu;tiee

mnedia
Brrr*+tt-lrnuscle
Extsrr1a.l

#treeti*
.{errrins

Trrnica
H:dt&rna {}r
ffif$r,r#mtltra

1l€r,*qeqaststSruril

Endr:tFreliurrr
*utrgrrdetrlBlitirfi
tnt+rnaisl*stie
tarnin*

/h,rtprislse

?drg: TBe qetn* arc *&ifi-$rstrlCId sttu*trw* ebish cary'&l*ed *wm rhe:trsnrs ra glr* hffi-
Tk b}ffid flewimg ttueugh tk* vela* i* at r vmy }otr prmsure, *md eam*equffily th*ir w*lls erE

not rwilI dttaeXopxd- The wells cf tmins harye *11 lk tk** Is1rcrx" *m dssikd falr rrtsie*- ThBffi

i* msr murfu e*rye h+n***m rk ry@.;@@,*f tk *trtmt{Il,es, btlt tlte fffiffifufi ffi6&fi i* k*x

ffu*r* ffrd e*stsi$c k** slastie nnd rurch le** mus*strsr rissue" heins c*cupied prtly hy bamatl**

qf floreegmfitrtit** ticile. Fsn$aa&sffic ie rela*ively b*t*r$er+d@ ie lk xeimxlhsn tn

fhe.arierie*- The exfernal etastic lfifirif,& cffii lies k1#Em tlrniffi na*I&e **d Hrei{c adYemriEa

ix l*s* d*.telnpd-

In vdryx rrslvse sre ffiseet, &se

pf*r$efit fh ft*sdil$w af hlsfrd

to*ffik tt* ks!t. The medrenisu

hy whi* v*lrntsdy rfiselre
mnpplwrest ift iM tsEm*HI$ tEtlun tie

lhe ktrt is eS{ed tlrc mrxr}E Fffiry
mschami*m

Cquiltrtgffu: fafiillsrisf .srs rffille*t +f w**tle ard bare]y al]mw the paxsa6e *f md blssd

reik- Tb*y rre *-iei*k tlnly umder miwep*- Tb* hmxn*f [k* capilk*** 
"sqi 

sil fiE e]ffilg*
sf ff.t$?S xun im dialrcter'. Th* kg& of *api}lry dsm nnt exc# fi-5rnr*. Ths ffimher ef
expilkri*x ix {k kdy ece i{*mffiss- **tftru tix*re* h*w. mare e*pillrrie* hen of Hmrtite 6&e*-

tr{3r}1 dl#s,rt

I

A rte r-1r .t

-'{IIF



Thn mmker *f capilt*rie* *t mcmle tiesrrcs are I,5ffi,${X}f,Es }-54 *{ €.m. [.m* artivt Gtsum

*trch *gr faety 6m.u*" hrw murh Ie* e4illsi**, !l&il* the k* uf eyc hm msne eE *tL

The rapillary l*dl* crc thin asd ktre mly th*
*nftffirclisl }i**n$. F{ffiiodrslly, t}rr rryi*ari**
frre ffirfisr. i&rpt6# pam of the cim*atorp
slr,*tffi. &[*ffi" iw cryGllruim hlaod i* acan]ly x
$ref& es efi.yffie" mrlefits d fftbtr Es$tl
suh*trylsxs &fie pa**d tfl tlte tir*rrc* srd
ffi,lnriaqn* $ftratsrirre cu{* fl* cdon dhride"
rmCIaia lres* Iar*i* ac=id- *te-, ffiffiffiM.

erBrBBe

trt*fY ubh

ka inyerm&rafi:& t$e *:irc*Iamy sy*&{ffi is a remodc of eha*s*ls a*S *ffi-e,* in fu ffitilt*
ti*xrye. whlsh is mtimuom* mrmd aal he*ruesa ell cpifutisl layers of tk My- Inxsefrrum
blCIe{ n* hmtlm} *hffn}d* ras€E ni&Iy in aize. Srue}t mrtnrlereharmek m *atrled vexrcXs; lrrg*
*eru }ik* sssrle$r .are *iruJsm; Emtll ryqce* qffi l**tsrae; rrii ia *.we *km lhe *onna,-tiv* ti*strc

ffirpeffffiefri *nlry*$ m fmur e $*Iurmimq$, hnefirt-fr11tr1**vity, is effll*d hare{.

Gapillari*s

r*arru*g

L.
b-

i
Jj

ffi
in/:4r* rtiit96!i*i fi td|d s

T
ihsde rrraa'!

mrpruc#ta*mrc
{&f,rr}s *ffir}



trrris* tk cnelnti*n tk wdievwtlkr *yctem ha rffigrne s*n*rafl sfisoffiiicst ehryw - TUe

grtx*ar xfal*fir*e werc fu,neloped inm a nru*cula* ary*n e*Itred a€ kErL Th bmst of th* cad**t
rst*kr***, pmeihly ffiprmM by aryfticxlls! qffH. peafr$ c sfre,{ftEffi&ercd rotrt{actile

rec l wks,e pex*gatt*c rffirffiffirtr prcri& *r ffixirru {f {}tc vi*scrl}anrffi fff the nfffl#

rffisrEes-

e M r$ifh Ih* sift€e eab*e+rlstd $E{rlriffl* aa"S a simgile .srttml {.tsm chsmfu*td} etantrvM

lxnm amng fi*h whs.rs hlCIed firet per*r*x the gilte asd tkm til* xy*tmic trcm*smm- &
pu$mrnry eimllsti#n atsrg wltft the pqltifiI inrresrdim *ryflrstiffn of tystemi* pmlmanarp

hlsCId flory* dco eryrilvd is fi*Ite re*ting madfrrl *ay ltrug ll*he* ad dsvepcd frrrtkr
is ffryrh&bisffi, ffi* pac!*rdxly sffit* ryit*s r#E Fartia$ diuisiou *f &e uentri*ler e,xi'Et

{tltrrc #mher}- E{!th hif,& srd m*mmsl* etmlved heflts with full vcutricuhr mptuictt M a

driek oompar,r Ie.E vmtrieulsr lrrl} thg stlcilrtd fu e ooroi&t*rble ri*e in $y$amic hlosd

prtrffie* {ferrehffiBffiI-

slrSq r,hmhrd hmrt sf rtrn}fuis:
la amphiocu* {ptimit*n* sxwr&teL e tmre M ix q# faun* T!rc hilffid w*s*}s eft oonrffifti}E

ifi nffirffi rud fua- Ixrt*idrif \ray-e*- *. Fer{ sf ryemrd,Esfie bffilh ffie phqrux ix mt*rn*ar
s# eomtraeritr* sM s{ts a* *}rcm- TlB Fffiie{sltir astivittrr *f xmetr *mclly f;qltffi:* &e kleod

i.aEuma md impafir mmtiso to *t- Thic purhm the blosd f*nrd trd i[ i* *irrar]qM tfu*ugh t}rc

bedy-

Tq* *mh**tdM*{ffit*:
Im frxhq ttm hsrt is m n*'epd *&c-tikc *tflrL*ilrre- ffiey hen* rinste rireuil sf blasd Sss
wifhln &i* ru*a ehaatkr*d ks{ &s* hm only * riagtr* *tr.igm end a *ingl* veruicle. These

*amber* [i* in s*me pisr*- Th* f,t{i$m sfl*ts th* bM lha lrar rrfiffi fmnr #te. hedy ruS

xenrrirk pffips eE h[md te tkSitk srttr+ st*excbrnsc fff,{ltrl ad hlnod i* rwxyger@
&i* i*nelhdg&e*rmffi-

Th* hloilfr [M **mitnrm* et{ryh tk **t nf tk body bstre a"rivin# h{frk 8t tlrc Wr$ffift: thir
ls €ell#* flMr $rrnffi TBes unidircrsie&a} f,{dnm of hbotl p6oet6es e grdicrtt af

oxygmleG t& fuxtrgrfisref, M ffffid tl , fxh.s sy.stemi* cirtuit. Tfu rc$uh I* e thrit in
ffue smsuet *-f ax3,gm lkt *t&, feffi f*rre af th. sgen* :snd ti*s$* sf &s h@t, mfiriry fu
srHBIl mer*halic capciry sf ti*h.

F*SH. HEfrHY
fmaem

dLA
1"!ilri.:

*'

-"-Trurq--
Ulrdd* aiflrxl

&Ffi&l"iE
$mffi*rlaxirifi'I I



Thrcg +krmhed krt:
Amphibims kve a tkee rhstr&*ffi hffir'? thdi lB*. tlrft& auia ad see ryefitriels. Tk ttr{t ar*
diyiddi$orighrandlefraUiumbg mm**f arr,inl n*ptB&*hileryemrieleis *rdiviM ain$Ie

#ffihae& Th* tw* *tria {*upsi*r hrnsfl {ea#-T} reeiw bl$od ftrrffi &e rcflo diffffffit
cirtuilq- r.H ltrng* ad fu *ysrem*- and thtn rherc i* *omoe rnixirg of fte blood iu the hefilr$

'+mrrirk tisff,risr ltefinrfta#l rrkir* rxd$srs rk effsierxy *f uxygm,xtinm.lffiue n&vnnt*$e*

ff! fti.q ffiffl*Setwmt are that high prcu*urc iil th ves*r]* pn*h** h[effd ffi rfre ]ungr *d hoaiy-
'Th* miximg i* ttritigarrd by e ridge Hrithie lhe tr**uicl* thsf Siv.*rr* sff3r.&ffiI rir;h hM through

*k sys**ffii{ ciruttta**ry
$y**r*fr fird fuxyg€'nald

. hlffiItfi &* p$mn*trtnnmn*

rir*Eit- S&r tfois rgss&
alnphibienr &re oftea

elreffid r* funvimg druHE
rfumH*m.

fs b{r6 nlh6&P

Ta be*f

B lim#

{ys{e*dfffik.lll}*}

,d

fs lEdy

3o tElrrfl*

{a!*xd**rrsrt

Advsregd thro chsfth+md htsrt d r{il*itrE:

Id**r repiEle* alx*: har,* s the e*rffi ksm *imiler Efi the anpshihisn heeri ffie{ dirc.x
ht&*d t* fu pulmmry,nmd xyxt*mi* rGffirirs. Tk ventr.islr i* dlsi*led m*rc etXiwtirely by a

pnrtial ffiph#ffi Brhi'& {Eeu}E ifi lfr*s mixing
mf Snmygenard ar$ *xygweled &ls*d-

5*m reptite* [ike altrigums ind r--roefi&:ls

are th most pdnrititre ffiiffids ao cxhihit a

fsur &*rmbflffi hert. Cffilians hatnt a

umique Eiffiuilstsry relrerism rrk rtc
llmst *hrmt* hla*S fimm the htfi€F tuwd*
rk *&ffied! emd scher ffrgqns duriry Inng

pmidx cf **bnrrqffi , f,&t is*t*ffi, whik
*** &eir&&X m*qilx. fffi pffis*s fir steys

rirrdffiret*f rxuiting fer prey t*l ffit-

Tfrs impn*taat alrytuion ftaf place is ttrsl

twa srteries thg kaye tk sen* pnrt sf tlr*
llasrt s$ urhieh om* tahw hnfr*S t* tk ffiSn

*tCE

effistoffili{*

eri*li**

rE}*
'"*

g*--**. \rdrfiEtGfilEi

**T;4
Ea3ltrrt.j- _-;

S6ggo-*"1**
fl{s*ri*lff

fffin::ffiHd-"iffi
1

$ra*cxs {F#t

Pr*rss*rrf uk#*
ap*{?mrsl*r



ffid thB mkr prnvi&* a* fflremalE mrrt* [6 thc stfiffieflft aM *tks pa$ts sf the kttf- t]t&tr
&paafien irclude* a h*le iE thf t$re w*rtrir:les *.rll*d a* f*rarem sf Feaixr& whir"Ir allprp*

h!*fitt t{r rse?€ fmm om ai& of nhe heat t* dftE otM* *r*d spe*la}ird srmlreqiue tiss$e &*t
xlswx ihe,brlaed {il*rm te rS* }rm6*, T*gtthr 1fuasa sdnsrsEsms rffide lh* wc*dik* tlligeror*
aae cf,tk* ms€t *lnllutionary strccer*ftd miffis} SreHps ss *arrfu-

:

[lr biril* amd nrsrmral*, tk **an i* d*rmlnpd i.ntc a fsflff {her*hessd h*fft. {t hL* gws atrftrm*

snd tlxs vmryi*:k* u&i*h sre xpamH hy vdrlr* by ea* r:*ler- The fum'xygrca*d blood fmm
ditr'erurt trxts {f tIrc hady ret$rftc, tfi tk rig$ a*rium" fmm rrk* it is trtffitpeg ff} *t* ri*h[
tffi:isk- Ttrc hl*eAfrum fu rigU xmriclc ix pryerl
l* ths trung* hy ren* nf p*ilry ffirtEs whete it is
o*ygennmrl.. Afrff oxygenuiou ir ttumt to the ilefi

&td'rmr e*,*rryS ik pulrcmrary rci*- Frem hfie'e, it ig
pnmp*d in!,* ih* kft vmfrisile. Tk oxyg*a*t*d hlCI*d

fmnr th* lett venuiele Ls *sffisd lo th difftrtfil perts

mf *h* hdy"

Th* xyxrem of h[o*d ve**afls whith cupplir* EIsEd u]

*k ditrerm pcrt* of &e body i* canhd syeffilie
r&qrrrds'einn ur efitria} eitrt*er$ffi, wtiE *le flne

xupptyrng tik }llrog* is caHM as pulwry eirtrdariaa
trr vmafiss eirrx,*qti*n- Eoth tog*hm fm aa &ubl*
r*rcrdstiffi.

rsrrtnqlq

ixM3r

$epamree *im:-t* &ave * streerel adu*ntrge*:

I- Oxp'g*mat*d *m! d**iryg*naf*S bloed Esssfir mix: ffiersfars" [tre ii#sttr]tifi r{r*uit a[ursy*

nri:eiv*i {fu bnrrftI with highmr $=y€en *fi,:l*EI-

3" Re pimrury ga*. ex*harqe i* nrmimired b**an$* the hlsed witk tk Xowst *xy**a tsffle*t
higfu*t *m? r,c*le,at it xmt ts lh kng*-

3- Sryarrur sy*tmair;rnd puknr:rury eiruuit* *a* *Ff,$re a*,rtiffm'*t presllurc.$.

Eidrs

s6r*$m

.j

Le&

*rr*t

It6ght



\fiarimils Slusad Glr*ulatrry Sy*tems

F*"nr

FI*ft
kMfrhffint 

'lGsr

fifiShlHnri id nGF*Itr
3-ehrmlmrad t*{fi

*{r+
ItsrcnS

{-ettiffict!*l hGnrt

HUM$.ff TIEAE'T:
-{k heram M&n i* k€IEd witbin {.}x rffiffifu raviry. nrcdi^allp hgqrea tk lllags ie tk *1rye
lsmwm ns ltrp Mesu T&s k$fr i* *r.pcramd fram tk cih*r fffrur*Effie by a ftnugh

nremhmn* klrrwn ** pt=iexdium rd sit* ia its fits's sfsse *a$S rhe pe*i*adi*l eavity- &
lffiieeG hst is *ppmximer*ly tk rire 61'*r Frst: I I r:ta in ilmgtlr sed S rn* in wisk-

Itnneaa hf;ffrt hes 5*r' r:$arfit*,rs {tw aurkile*.and *s rmriekx}-'ilhs hmrt dm *meists *f
vs3*"e* that prelent Eh* ba*tflar*'ef tk* blrofrd. Th rmlt-* b.n*ren tfo* rigfu rrium sd vmtrie.[*

&ss fM trapr *rexryx cnd ix esik€tk lrt@rslcr r#hile r&ff heErlffie lh* leffi. asriulml fl#
ce$fEie3* taa* *rily tum 8ry a*S carspr *nd ix mIId m A*ery$d. ur sM xnlr*. Tk*. right
auiuar sfid n*ht rrenricle oie mllsl e* right &snla. The left. ariuru cftd l*fu veo*irtre are eal&ed

ffi* I*S rtsm- TkE etr [!riu disriffit ilHr* Ii*cd sitruit+ in &n hurrffi *ircnrlatien ffill*d &tr
greunmry rd ryxtcmtc drr$*. Tk pnlmnrry eiHrrit trfinepfidrs bhd lCI sd fmm tk
N.lrm#, *,here it pi*k* ilp ox"ygeft and delive* *arfron dfulxid* fsr #heletisn- Theii s:r*f*mi*
rimsit tre&spsrts nxyg*natd hlsmd fio rifiuelty f,tl tlle aig*trcr *f the bedy an$mrurns rel*tirrcly
dmxygamalM btm*rd cM cs{ton difltride m the h*m rr k *eat hffik fte the pnlnronary

sir*ularionr. Theie ix *noth*i' ryah*e celH ffi semiluiuf relue m pulnmnir vnlw rlae open* up

wh*rr i.k rigtrt venuir:l* prrffiFs ttx blood ro th* tung* frr rcurygenruian-

Thf hEffi i* mx*pn*S rf &r* Ieyre: te* t$mr#ry, t$e n3r**nGw md th pr#ffim"
Tk ffir:adixrfifl fsrffi rh* innm l;nin$ uf tlre-fue{t rh* myerMium f&rnis #rc middtrr t^Byer

of tk heffi- Th* srte* Iayer ef &* c*tr!* is cdlaI es cpicadium rf *rhi** ahe ffinmr! hyer is a

remhranmr* ilay.*ned s{nr$irurs relM fu F#iffir*irl*n that sunnurid$ and pmmrx &E k{r{-

Tk **str hes it* scffi h!ffid vers*tr tho *upply that fuan unluck with hilord. Th* ernamnrp

srtffik ksr& fmm &e ;*mr suronrndiag the *uts sut{arbe. *f t$r hffi- Thry rlincrge imta

repifllwfl*x. w&se th hefitr mu*ele is $ryFlied with nxygen bef,*re rocwwging q&*ie i#s tk

lii.8i*



rffiffiy rfu +6 t*B* tFe &oxygemet€d hMS ba*h r* th* riglu a*riurtt wlult EI!* bL$ild will
he rcx.ygroeed thrnrugh e* pulmeary rir{llii.

&I{&Tfi:UIY $T THffi HHABT
Futlnten*ry
arkrYAarta

Superir*r
ver?e Eetfa

Fulm-,enary
lr*in

Fulrnonary valve
L*ft atrium

EEght atriernru Mitrsl ve[,ire

TFte+**pld v*lrtr, Aartic valve

Eight wsmtrirle t-sft ve.ntriEle

tnf*rlslr
$. eng E*v.*

S*pt*ryr

Btrood E*m fuaen dsht hrt ta lwsr
Snpxim {nppm}axd infmi*r$etrer} rm* ejlrr*s& lmge v*iax rku cn}l*td.e*xygmeedhlnsd
Im*a nh* r.@S rtriurm frcm tlr* trypcr ond lax*r horly Frr1& rytttr*ly. Ehod fl*urs fum. rig$*

aerlnm. te tk rigffi vmrri*3e, lt#rxt of tbc ventrisralar filling tskru p pae*ircfly SerfuW

vmmiemler dax*firc. A.lrium cofrffits at th *M sf tWinrler disstnle. End Ptrt s mefut
sffisrrnt *f hil*a* ists thr rrq$rtriruler vallrme- A*er v*ntriffilsr ftIllfl#" ee rigtH vmrir-h
*nm*rsrt* erd pnmp* th* rlroxygm#blorl* intn {hc ggary srkIr, tvfui€h ffiri** Etnod

lmm'asGs th* lrn6*-

**tum rf rmrsffif*il hil{fril t8 &r k* sffitffi:

Ercknge cf gru** mmx ie &e lrl*Bs *d &c arygmnmd bleed Erum [E ths le'fr mrium tkffieh
pukmry ffi The lefl vmeietlm ftUlr* i* si*riM m th&{ rf rigffi xl# af &E Me#. &#[h

Ieft ad righ vmuirk {-ilIs al a 6rne-

TSf $cfr rymrriexrkr wsllr fu$e m pomu&d mn**k Sttt smrt fil a#ntr.s*tr frsm tk hmmsru-

Prnsnilrft in th€. kft vmirk iffi-* d suffiEist tu pusr oprn tk ffiis ?&It&, rhe blm{
nsq ie*s ffits ei*S stffit {s riffiriate ffimffSbsul lk My- Th l*ff vffitti*}}Isr qrffIh hue ffiffi
pax*ffill rmrsr.Se* ka$s* ith** no purryfu hhd *kughruk*$r*lffIli* *ircn:Jstifis nbi]*righr
vm{rir,$t F}rm$*ths hild tc pulmry $rffiit u'kicfu i* ryUively smoll &fl# fffiM Ie
nerr t'i*irui,ty- ?Metq left rmuiele Frtmg *gahst ffi ffiislsaffi, althtqfi ha& pury the

*am talwre *f blaq*

"1



srsBffi *nffintF{krd*$l
lr0g"neneffi
I * {sndd4{ h*ffi,

,#rft

fiirfi*,I1ffi*
ffi
bst.iF*n*#{lrS
effi

*-GE rl*asrl
LrBerrqk!rutr
{*1,} si**

.srsrss
?Gii

r"*!iE5*5,
-F.El*rsrk
--.lEkrr

s tEriaaaB*, :*#tri* triflrGi

i#
!*fi&*se
{*l*{

Flj.rtrI*rpffirf

s€trs8ffiilrfisdr.

s#Ea

PmsEffi:
In ryrqrric hes* itr fa*t dl r*Itrs hfire *hilify & Et tI* ftyl,t*1. Ent +ensffi CIdlc eE Bxrfte

xreir$ce*. Tk differencc iil &ffi ard n&m ml* ir fuy art hishly imsrrhle *rtd ht*
g|%Eftging dE*rrkal ps**a{id- ?hie ix mIXd** tr$e !ffik{r sdb- Th* e}emisal ptmicn of
pa*emB*r c*lls ic -55ftsr- Thi*&Erg*ie ffiSsbtc r*rhieh €uffiE* fieFfiltrixetion {ffi*risn sf
ffiffis}ffI- Tbi* depelw*r*iaa i* f*lfimsd bf ryslfirimtim. {r*ltrUiron af ffirss}Es} t$hi*
srur*ee dia*ale- trE rhis rrvey drc {furyEs m prremkc*}l* },rep* *xl &mgiry aoo*mlg. Th{*

rfungc* of ehrgcx ia flhc,hcryt mtwle* Mrgh rcld tirg dl* r:nuxer feythm$*: nn#es,ti{!il

smg mlar*nim ftf,*Eqrt. rerecading ftn lEslXiltflr sad lrfiller he.$fi M,$s 3 tytr of *SI*-

I3 S*mmaftsr truxteeetrls
?) Conductite mus:le dI
3l Corurmrirre uru*r:!e c*lls

I& ilh hffi efid m*mrma[ pan:e nrqkins iry$scs ssice in I* siwffi$I fis*E {3-S. m} &el i8

a tnr*ptmrskw tvkidr l* n ml$l m*g rf xpmictriaes c*Hx mmuing furt ? rc by ?ffi ifi
mn loffi*d itr th rASffi ,es*um- AY ffi& i& slss & tilIG poem*er ryr&i* i* Md in 8r* right

#triurm- 13is fi*!&e WE&ds igr rqenruienu e{an$h tle brw*e* ct ffirfis$Itr-wrtrimlm bundtEe

flrhidr ftilftr{ q met-rya*. in lwi*k IHIH s* krkirg* f;iftdfre. AY a}m frnm* e h.rr*dk

Edtfd w Aumd!* *f,.ffu$' S# ei* mle pre*m*ke* AV *# S& ffi h*lp* in mamm.tls tu

gffi*rarc rtryttun of hsrr poprty-

e*fid
B*ffitcryffir

l"

,sp*AE v**a qriror*-,--4
'-T'

\-
a

P*"or* \
edlrtlEr If

J€
+

I un.*t *
I ctse$*dtut



SFln*e
We mm e, lsrc ly#ee *f heryts: My*g*ai*
bffffi-ts sad H*urcgm$e hs!t*"
I$ myqgsnic **firs fu rsrditr rfiy&ur
erigiltat*x uril&in &c- sctitce regtffi *f, fu
fue;srt* th* re*mrks, rarltf &a,fi *it
extrimsis ffim'e*"

Ift Nmrugmk hffit$ trr* hw* hs
er.i#iriefies in rk gallgli*n aell*- Tk hetrt*
af rmt inv.#cfur#s.* in g*llm'rl ard *ltaa cf
e*ffiffiFseq *n gmfiir:ubtr h*sr* n pufimc
rlef,vr *trpply- Irl tlre# aedfinals Ik
prem#r *c ffiffe uF Gf smlre eelle f,d
rhey initiur &e rhyrhrn ftf henn. t*frfitq@k*dl*

Tk Cnrdisn Crdft:
nrrrie* &e h*a#kat' tn*s @sc*l {i} ryro*de or &e *nstlrsdi*e #ns" {ii} dH* ar the

relo:rwian phtm" ffive bera m.*gnirsd. k* tlwm*tq tk h*sn Eed origifrflt*s ift tle *inrrstrisl
nsde which fumtions es e Fer+msk*r- Tfo ruo etr[* rontruer *i.nrultamudy nrd fm*e the

hilffffd intfr trhe venuicles, uifti#h i* *alled as sur*dtr qff;*{ee- The s}Erfifi* trcse for sbout t}.15

#e.

Afts rhis *Iigh*pan*e, tkrmr'ffi**lmal** ffirtrt *iff:rlt*re€uslXr- Thie is cetrSedec reilff:ffir
syfnme- Ttny form the blsud ifits &€ tror'E- fri* Fhase Erur* for ahout S-3 xer-. F*llowiag rh*

phux* rrf am*r,a*tiomq lh emirle* srd fu rcnui*ls rmsr*gnr*}txMimn M tlri* phue i* cst&Ed

as ffiffit& feE"E- Tk mtire equffir sf the ffiet t*me affid r**ruEctise sf rle snrflcls md
th* rreaml*lar esnqinrta* the rsrdiffi Eyct+.

Ia e&& s,f hnmas

kffirt, tr,h&€h kef,*
ehflB$ ?& ts 8$
tiff*r#ffiiffite, eeee

cardiac ryr* la*{.* tor
efutrrt $.S s*c- Tk*
die$efifr pbnxe

{re}a:eatiau *f bs&
effiiele* ffiS
r*werirkx! i*
mrrplmd fur fi-4 *m.

fr&ffiffiil&tr f,Yf,*-ffi

eV'fusd6
fe.xdl*{#il**

L*il L
F*

*l
fl"

*!h

I&XI *$l-- F
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ffi€"
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5tr&
I
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ffiefif,t ffifi$S*:
E#b li*et hest i$ nerrnwrpanid hy tr*r k"afi srntrd*: Firstlr*"ffr *suml a* tu&b and'src*tld h*,art

mlum*l ex **p,"

f t*xi*g cf th* etrifivffitr*rultr velrym prdurm tk Ju*& .r,{til#l. Ctr**ing sf tlm **ffiiXusrffi rralvm

pmdnrx* the. eaud c*tp-

Elnttrrffirdiosrsm:

Tftr dtrtrical impulsc* in lh* I*nn produce demrkal LHrrsHs thal fh$I tfuruugh rhe boty end

mr Bs rc"swrud sn the *kin ueing clrefifr&*. Th&e infxmstin& ffit! fu* *hmd E:ts &fi

Mrffi{di*cgffiffi tECti}. EEfi is etd ss snnit* csllsd tr FtrXffi"

T* cbtain a sta*rd ECG a paiisr i*
ffifltr*d ta tk ffiim urilh &E
elemriml k€e- *re ts **.*lr ttdxr md te

fk lmfr mtk- iht minuuu*Iy
ffiiinr {he kiri cri+ify- Frr a
deteikd elfslu#isa of the hEstt

ftlsffiian" rmitipl* trcds a* atlsehd{#

*,
I

ffi*G

fitreart
tfurrnri

tl

tu ehsst rcgiaa Fgch p*.*rk in the. ffitfi Sil $g
ie id*ntifmd mlth a lert** ftnm F kl T
tset errepsndf, t* * *pe*ifi* *lectrirxl ffitiqffity of lft* Mert Tk P*wave lry*wl* e
*Ies.{rirsl Aryohtrrfm sf fk re" mrffi lsd* s tlte H}stffi*tiam cf ktfr &E sfria. The

ffH5 ernmmplm retrffints ttre. dryoffimn tr k rtuilr{dtr, +rhirfi initial"e* fu vffiiesrlsr
ffne{eaefisn- The mtractiffi sreft* Srwtty &fur Q M ffis*s tttc htgtgtriltr* af ttst ryM- Th*
'T*wstrr Erstrffi#Ic rhE rE*Eft s'f lk nmtricls frsra cxci&d to nsffil{I El*f* {ryle*heu}"
Tk cnd ef &* T-rsrve ffiEr*$ tk d ofsx#r-

Eycorx*iugth*rsmberof QES wmp*ercsthl*smmir.ngtrettirne perird"om cat dt*crffi&fte

&e &Etrr Ec*t rfi*E tfm indiyidn*l- *ry erintioel in rfti* eempkr flrsuld indiccrc any po*xible

afumomrefl*g. Bredy**r*ia is asofisitiocr qrlrm*,Isar{bsg,r kx ftIhileTsehy€'d!& i* c podillitioor

wkre M kas caryruuimly re $ren *srmaI hest*, Digilsti* is a &rg whir* flnhibit

sCIdimm-

pntamiurt
i*n qffi
rcgunrrex

lmffit hffits.
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$eiffrt hr E{6:

JL{** rl

*{,* t t --**



Cardise Onhut:

Th* arsa$nt fif h;g*d ej**terf by eryIa rrenfri*l* per h**t is frdl#t *tru'*e l't lrrrre m s,tm*r *rrryar-

trt i* shstra ?tl d iB a nffinrsn sffise- tf t"h* sssil{rfit sf Elasd l& {k t'e*t{sif,'}** i* lms' *,ftrshr

€rtt$*$ tFfll *ulnffistieally k kw. SuL if gk: m*mnitt sf blsfid *nmtai*d qri[hilr ih* *hsff]&s'r:+ ie

*mnre *w **tr'l,e*frlling, ffirsrGee sFill h s{set&S-

Tk amou*t *f brl*CId ej**ted by mee ryer:fcif]e ie am* lnimut* i* klrswe sx r:srdf:rs'$urpur arul

mdnlp dry€ds #rr t11t11 fe*n*r*: {I} F{**ri rd€ {:J Srffee v*[uru*. Itl *lrlls lsurits' il i* th*

vcjtruffie #f h.bp.g Fug1rpit by 1te k*rr ilr one minure- [ is ealtul*rert by mrdtiply:irtg tk mumb'er

+rf kgri effitrar:ti*ris tlu*t **t per mirnrte {ksrt ral*} tinres :be stitk* veltlrtBc [rtrl* tailux,e mf

hlc{xt pr:r4ed isstr Ehf ffia per *enir*6m *f the k* ve*triele}-

Ce..tier ff$Fttr pet min-- 5{lttrt* tolmte pr k*r x h**rt rate Pet minure-

-"?S r# p b*** x. 7S bsaic."mi*

= 4ffi mn p*r min = 5 lirr.*'mim

Th*rsfnre, eerrtritr qstpn i* dim ly lrynrtirn*d t* hesrt rane ssd slsEke v'*Iume'

Kesrt K"nt*:

He.*rt mg* is {h* $.pggrg *f t$e }e*rt kesra m*rxeld hy t** aumb*r r}f rnntr*s*sn* xf th*' l**ra

p*r miramt*- It qar{rs fiu*tl *eirul an a*imd- I{ &tredd tlprln xlflf,} f*ctsry sr*h a* s$e" #r"

t6sx$er*g!tr, &ti13' a*tirsity. **- The kcrt mte i* faem in nets ham- &*, th* *Se a*Iverffis' it

slmrsx *$&q,lu pilcs,fi ra*e fff e nuwl mm i* Se'rsifi-

Bkod nremsru:

BkM pr*$slr* is th* Br*rxrre exe,$d by'bl**d r:r tIre rrallx da htpsd ve*sr,} ftar ktp* rn ptxh

hlffid ll*n gf, rb* hreiy- Tt*rctE *f'bland'Ilew :brmgh th *ir$SatnilY sFBleea Se$efldk dittrtl!-

aa tkr atrie-r,es*mx pffi**ur* rliffsmrc* alrd inwem*f,y CIst tBs m*i*tatw t* she bkrod fl*w

presr**lred @ ritrcrdrr*ry M- Tle pm"r*rxnr *f hkr;S in*fu& &e b;#ed vess*Js ix mair$r du* tu

*

{
firyryS" I

T

M #



& far.re witb q&*fh hM i* *jrer** in rkem bf the &cffi- Tk [{fiftS Frc*mlre ia nrasnnu*i*n

cyxmtie $erts $$rie* euing tl* *rrdiEe ry*k"

&x hlCIod is EiEed &rrimg the ryst*Ic lk pnem*urc of hlsod i&ei& tXie nts*et i* highe*t dt$i&#

rhix p&tm nd is ffil$Ed ry** prwrr. Iluring diffitoE. s* rn hkd ts p$tetd i* thr *meriro

ft trit{fEM t# {Bre *CI 8tr0, &ul[t i* fae]ffitd to fe$ d6 m& a hnr lerrd &rE te ein*tir rsciX of
vm*ck- The pewHre nf hNord iffid* [h veme,I* dwing dia*+l* is ftn*wfi str dMtsr rerf;.
Th dtffcrem*e ktm'mn *ystaLic ad diss*slic pe*sure" iha{ ix" {frc ehrege lx prex*rre ttrwa

BffirEB **q* tim ts* hefrri bffits is callcd *k @ Fffirffisr- The b*#,eg htrsfid pre**mrc i*
frfrre*d*lri*# eyxffitrte prexrm tr&ilc *hr Snuneet ie aEtined erring dia#toli* Fdie#Iffi.

EM Frffi$sr ix rnmsxrd ilsin* cfirifi{:s arer*iae*- It L* dffie nxing maffi*er er
rphygudrmrfi€rcr- Il is expoe**d in rnamrsri* unilr m II3,

In maa. tle ffisrial hhorl Frtf,sure in laqge and mdiurn *iad afleries is IIO mm Hg furiag
syst$Iie End Hfr75 run Hg euing *iastsle- The ht{*d pffistuE in plilmsry r:irr$ic ie mrmh

lomrr; *yEtolir i* ??-3fi nrm $lg, q&!IF diflsnlie i* I&I5 mm B{g- Thblaodp**lrre futwsex
ts$sEE the eiml*m*y Elt$tcffi fram Ih ffite IE th wirn*- The bleod i* bigkr irt fu aexa eIts

ilms iE tlre lrcias affif {k M-
'?eE high hltrsd Fcsrrre is fh* mm"kx i* esmstisX tCI Fsrce h}M t!rcr-ugh Se*apilhries, r+iheft

rxsiffic *rc ift frietiaa is greeEet- Frm*hs* il ir alxa rer*wi* ts fffffiE th# blfio$'tllmugh ee
veins bart lo rk hrr- B{Hh $r syuolic afid dia*rolic blnod pffis*rlre$ are high i:r mxls a*

mryercA fo fcsrh-

br

E-t;

ffi
I



#snhlstr #h**r* Ltfit:
Tk nc&ffi:meliee ksr{ pmxxrxmc erilfiflffifltir rhyeffiicity amd is g*w:nne{ by a *eH-regutrtiry

ffihffiiffi- The hffiri* &E elaslif;iryf, th Srcffi i* :k fre of e'frsmetisn honreitffi th ffitr€
a{ cmsireL:tl,sfi SeI*ads upm rfu trnffr[r* rqul*t*nn md na sf fit]ttr ftEtfirs rue$ s* tk
ncruptraqre sftI the hmrones of tk aeasl imdllla

I- IEcrrom rorhtisn:
[a :mammafiian @ tlt* vagre 6enrc shi& inor+de *r. htr a dusl mal Tk vagm reru*

{.!ffi Erflsifll nerve.} fum hstfu eerurerf rrd ffisr flhr- T** hsn rmiw* sarilsgig$ frrss#$ at
&e rylr* *d *yryktic u*nr* fihcrfmm nppm tlmra,cic rt6i*s sf fu eFisal c,omd eoordinged

tM?#L fire meerlh rxlme mumlly fu $*rrrrel *exlcr* sre riar#- Tk** ffiEffil f.*tteta

tffihr* ruatus ef setl Mis t.tieh ere nf tffitr tylrcr. t) fflrdicirrltihsE{Ir fies&E erd ?-}

tsdiq#Biiiffi ccsffi-

Th ffirf,itc xtirity {nr*ttks} i* rcgal# by fuse ffifttsrs tk&E$h yssel ,snd erfrelffitnr
ftrngisn*. ir& rtse e#re ilIss $d furt rctmnx tq Es* sths.*a err infr re*wiry *f
Ed*ibi*er #*Enr cea inhihit ca* Seper* th affietffisr trfiffi .amd. trk* ?fiffi&" The i:sr$re
mti*ty ,flks infkfficd by othr part* sf hrain nac& ae tbe fuImss amd hypa&alamtr*.

eearul$r. ke pat= sf [ratfts. *oumin ficniffs whics upnn stimxla*inn ffig ih mrotircl
*rffilrs of the indiyidral rd i*:rcee lh IffitbEdL euing sleq mrl ertrd*e.

Tk grc*m are renratly inncn'gd by th forqs3mryEfuti,c fieumil*- lThEe

pwmyuryefufirc eulEil* arc gim*IsM- fk f*rrc *f **ntira*tim is effe8scd rud there *s c
Mlire is rrr{*r of hesitEescfl p mirute-

I. Chrmfusl rcsrtrtioil:

Th* esrdLa= *ire-risdts ar* grearly in{lnm*d by th *kr*i**} xtlhntruan** whiE& may he s**reted

hy the Bsirr,e* itrervating th lffifin mflsrk* pr *ffiit**tryed inam the Mty- Tk r$*rmit:an

xnhrsfa*c+r may be cla+sijicl i$lu tk fCIilhmrirq cat*gorim:

'I 
- Fil*uratmn**ri trens

3-Ilr*gr.

r@
Tlw p,*ra*ysnpa{r*ti* Iihre imr*emrtl*g tss k6rr mu*el* * #€1*t* acerpk}w}fur* which ix a

Ge.trrrqrff!*r$itqer frarm t}m ek}imugic r}clrrffi. &re.tyle}:*}imr *mtiotn frurn th,e s*rvffi em&inge

hringx ch*ni rycrltrir:ulm' &frest" r*hil* &c rflri{{il.er e.*#raL'tiari Ere i*Br. ;lff*f;{e{r. ffi,- *hi*

**tlss*nee-

Tk *ymopat&eti* ffiry* frbffi *ryra: xtixrasafirin *esfirt* *8ra#nsl*n {s {1*$rotrss*tttitter

re.Xffffif, fuy erwgir: nnm*ru*- This eedffsm rk rage af krut ket mr we.II a* tk f*tru* *rF



rfi!&{s*c{i{Js- Wft*s imjwfiulr sf rer sfuqnine *r a&restllne an* givcn" they l*ad rt *n ifirrea#
h the hXm${t p$E*s$rc.

E-ftffi
}-&trepi,a*: Ii e"arym* lh* ryrielmatir:ar *f ketrt heel.-

3-$srrrm[*: Xt ds** *rfnure thr hla*d plffi*E]ffi.

3"Fit$e**rpine- Ii rsu*e* skwirtg of heart beel E.v aeiimg es fk hart eafisffl*s sr v*g.d fl*rve

te.nmirmri*m.

4"Iligi{eni*-k imaruam* rh* mnirity ef hffirt muEe&e*. €€niffitibilig a*rl irsi:*bili.ty" k sett'e*;x
pmwerfill tsftilr t$ incroes*e tbe f*rc* *f *sntra*-:ticm ru mrSie ou+uL.

3. EffeS *f trmmtm$rrc:

tr pmikilatfu*r*r*. rse r*ee of hr*rt besi is pmftiumtly isfteerrrtd t'*' the tempmmr* rinc^e

ircres** in amhie* &ffipe{Bttese.fi!}rs*r inw;a*e le ttle b*rt bef,r. fBi* i* *witlg rs }aESe

effimuft[$ sf bt*aEl r#d fcar riwulsliffi in th* fuod] futrta*ing ir*:ree* in tk lnen*h*ti*m-

trlah*mmtknml ilr* tel*pertrlxfiE IXuguati*arl de irot lur,e a*y'appre*iahkeff*r:f. efrf,ryl durirg

xr**arixg.and paating u,ih*n ir*seasd hlilfrI t[rt* n:*y be n*tid ia the r*gi*m *f ckix"

Yqrfurus Ilt*rt Diffiffie

Rheururtic Eesrt Dl*ms* :

Rhesrmari;* h*t. di+errse ix a rhrumic h*ffi[ *ofiditis* r:ff!*ed by r]w.r:mari.c fwer- Thi* i* s *'*ry

r*lrrntfrit kart di*sse io *biHrcn- mi* disf.s# is rlsr* pr*valemr in &we'loping *ffiIllfd*:i"

espe*ially ic *reas of pevmty-

S.*nr* lfte*uaati* fever i* aa inIl*ruru*ry di**a*e th*f primily *ff*eL* jrlist*" &* he"sn"

an$ r**u:al rerl,eur iysE*f6r- Hffiit ry-'dv* dEfiIry ix ih* rcnsa r*illffiBrl remrlt *f rleffimafi* fevs,
Fsi*sdfurm {suig s#}
ad *n{*Mius {the
iaffir $r+n$) may b*
ds*rog** dre *s fu
inflsm*tirm cailsed hg

&*r$wrmticdirc-

*.nwmet$e fm*r
gwally sqffi *ri&
*Edry BftsEe* ftEd

derelnpx isrfi fl fern*r'-

Thi* &reil*pffi[ t:*e

b* pnevenred fuy Laklr#

wibiCIriss. ar pmicillin,
klrruqS

xngtmt sxk*
f;kaum**e fiatdlr*hr*

txith*tetrckl

{rAeg}v*

I

.uE



Srymntorro:

-

Heart ryalr* pr*hhemr sr rlw reEsl* rrf rh*rssetie fu,er arxl it"* *F,ffi,pt$ai$ *rrelade

r Chetp*ia
r Exfi**c fsrisge

r &ry{rdxciag ailefl:

r Tbu.arping rlelueri*n in ththsi
r 3t**sll'erl emtlm

r Seirtiag e**-

Tmrlret:
Yryamreat &fffie sn k *Er?*Eify af fu d*xesse. Ttesa# fsr rk{rueEis h#( Sima€e

gcstraffy irctu&*:

* &ctihin:is for *lrep lhru*{ snd pre.emt r$e{u*Etir f*er-
* trtr{c$ieins &.tt arc klpfi* fmb,l*ed th*ming te fd*v-cee kcf, *lffilqe-

* Snff€rY for repiring h*crt v'dvm"

Ydrulsr ilHrt Disese:

K xry mf iM x*I*.rs pf thr heea tffirtie. nidErflL p*lmnaary anrt rieu*pid vaive*) are darrryrel"

It re*rdts in ndyuLffi llern dimsse-'Tk basie ree{flm fsr tfuis disea$f, i* the riamage tn h*ar[
rra}ry** dtx ** rge-

Th* funrti**r* fff Eke veh** *tr illffrsulxe fut hlffial i* flawimg et &e ri6ht *@ in the risht

dirurii**- I*r v*lrruIer ks di*e;r** mditian*, the ryaIt'*s sf t&e hart heears* v*ry lhilr rmd

lffir.d thci *earrye* fu racE and xpM ef hkml flsw in {h* xSrxterc- Smaw*itms. ehey rnoy be

mi.nplscty *:lemd-

H*ftHT \'ALTH SJSE*. E

Fl*fEe{*l rr6$t*g
4BF-€raF

*ililrr&el t,a*ua
icler**dl ,..,:,.;

lrl$tr* *t€f:e*lE
{elue*dl

vidEst{}rm*15
!EFdnl



Svmntrc:

-

Syry*rm*.*f thi* &ilreme ers tecy *r#m" Thie dixers* advam*e* *flrruily smd h*mrt aiirme* m *t

eft$ itB*roffie* rer? difficult fte {iild the *yr*ptom. flmnerat eyffiptsit:x lrre alms*t siffiilry **

rfue$mark heffi disffi$s" Sswptnrm am:

* Siddim.m

r Erffi*rfatigu*

r Falpitaticm*

r f,hex{ pritt

Tresffimt:

-

F*lfur*iag me. th* tse*tiffstlt apti,*n*:

r [.rog erffitntiklttis thempy

r tilcdi*,atkln* whieh pr*"ffif, alomitg

r Sdlosn dildstiCI#

Hwsfldss Ecsrt Dis€ssg:

*{igh hfumd Fesse is tfi* {:flirs& *f *hi* dic**e- ti at*llrrffi th heett affi hEoed ve*reI*

r:au*ing d&nmg* *r1tltee. Follrwirg,ufr sofi# of the [ypertcn*ive h*srt di*ss$es.

tr*ryrrxml
S,a eme$ry'srnt* a brdge r:r .+*elli*g qlf the sfi*ry. Am almlqys* mmy be *ilm{ hu{ q:srrtrr$ *sri*xr-E

pleb!*mx, **mrime* *se* *at]ses dffith An sreuqm$l*st! haf#cfl im aay Prst ef rh* h*:*ly i-e..

brain, rcrr'frss sy*tE*:, e.tc..

*Ldwxisr*l
+d*r *lnxrr1rtm

Eetrb

tt

r
c

ffi
Fl.'

.. 
' ',.!



AtMrIM:
'Tfoil* i* * esditisn in qffir ffill* rf gilffiire &emre.ati$d rhisk &le is thc a*ctmsleiion cf'

fffi @lnG&s €Sld Flryues- This. !n trrfi, ietrictc 6f; fuI#sd flsrs tn *k ryut*m .**krnwlmns4*

ean ss*r ir ey Fefi fif fu h*dy" [f s*hffise.km#ls **rflie in rh hffii" rhffi it in rmwy ffiry
di*wxe- If t&is omtre ir &* h6e tM &t k pmi@X nrtcry dimss*"

Hiefu Hffid ErwtffE{Htffilt}:
*{r ffie#sffisri*ffiesu.the pe*sureof b}odflse iffi-*s** in theBlued ne**e** lt"dimg temee}-

r;Mis*r&s{ffter diriea** Iike teart fai}rffi, rmd friturc, ct('- It i* * ryrmmclm nMi*m is l*'hirh
{hs l*eg:{f;ffi& fusee. sf *}s b[${d g#$nm G&e *rt*ry flielh is *igh *ncugh tfutr ir may es*aura}ly

s{$}$e ke}ffi pmhlem*-

Svmntre:
& fm' p**p}* rq*'ite high EP re5* hare k$*r}rs, rhnrtres ef tmsth rrr *a*e&lM*, hut ttresa

*ignx *ur*'t xpe*i{ir *ed ureally dsri'? socur unril htgh b}ssd Fr#*sure has. rta*fted a sr!'effi dr

lif$-fh*fisrsnirug xtagr-

Lox Bhod ftwcr a {Erynetffitrnl:

[,*r*v hto*d prelr*irre i* gewraltry esa$i@ a bl*sd ptescr$e r*ding lurts th*s ffi nu* t{g

{*y**slir} ar 6fr rmffi I{g {di**r*Iie}"

tr-*'s BP xigkl {&rLli* m* gqic*ahl* *ympoms, m it might f*trse *lir.giri{r{* aad feintiag_

$mrelise*- Esw hland fre*rirfe *s* Se life-drmuning-

Bil*sd' F3r**!hr.rr*

P*aam 6*eihd
E* sss ru

f 
ilB.t

F

F



{1 LOW BL$$D trR.EssuftE

i*i";i"t i i i rr r r t I i--i rl

'{i},," * tJ i1111",1, i r*

ii^i,i 5 [.tr:r I i"r I i r:;

i'r{, ii,1 i,ltri r rr I ! LI

Sfl,r35rrrrnHq

f'l ; . r, .;"i L: ."." i t rp t:, ii

i:,;..irtirr;; I I ir**

',"r,r,,r.1 1'; I lilr-l t t ij i.t l 1 i,:,;.i

::i :l :r: 1: : i 1 { r :-; :; I i., : r i r {, : -,, :."r r"i

f;o.m* & *eatFt

*0l6Gm*n*{g HYFGTEHHASI

f, sm$rrryssdsr Effirt l}fu€sm:

flerebr#va*,sryntr h*ert di*ea*e i* a*anditima in lvhidr bkdHl eircu[stisrs Ea Efue br*in i* *ffeetcri-
'Xlh{t is *arumd nnatnly due t* i*krsxlrruci*. *s*is*u*#sd*&rlitr, a{krt**Iemxi* i* * srm*ttimr
i]l wlti*tt r*relfu rf ert€ries ksrre *aiff aad rlrir** due tr, dxe mrxrm*tatiuri sf fat deprxitr-

Ekled pr**s$m nffsts bl+xlrl tl*tru le"wlirg tlr i**]*mic ffr*k* ix,!6 e rice tm hhr:d pr**mme ka*k
e* lmring qlf blamd ves*€l* l*hir* mxy lead t.*r i$traeraa;al hawwr.hage.

{lauxssl

Atkmo*r*crecis. emfuillicst l*xv-fa{ *{silB& $fld $ffEry*&ls artr tt}E becis ur prirmary r:*uses *f
r:rpdisryas*-ulsr hart rli*ea-**. Rirk ftu*€r* inrlr& h3rpst*asirm" *nmkisg, diehe**x, and obe*itp.

Tr*atmmt

Ym.elnreffir fsr r.edi*tasr:r*lar di*** int'eilyei. *$rgry- tifesryX* rh;mges" a&d rm&diffitiffi$-

Ih*edis.att*rr* im*.{rde and6l*t*Igt* {like r*piria cXapid*grc.It h!**d*thiaruing rme,gicatirn* {trihe
hry*rin, l*rqrf*rin} snd ar,ti- disbeti* Misrrirrn*-

Smqgmiex &wXu$x:

r ya$gl$erffirrgffiT

. ffincx*rd*rffiqFry

Imf{cmm*mry trxct *lcsstr is *asse{, dre tn inffl*nuunrirrm nf th* pmi*ardimm- C*ssex mf tldE
diseclr&fi imrturk

. Ba*t*riaX r:a fung*l i*iktlse
r [,{e.u{ *mark *rul mye*rditi*
r ilts* ao rnrlietian th*r*Ey t* thc r*xEt

. I;lm mf awqti*atien* rtrMt *{rypgss lk irc:ee *ys*m



Due ao discss€s *nr-h as carffi. Itukemie" tubmulnnrir" h,idmy failure etc-

My*earditis

lnflam;m*dufttrf
ffE{rt mu=cle

Svlxtpttrms:

* Seryetr*he*t pnin

* *iff,r*ulrg ir hrcs*ing wh** lyirg em,m

. tsry llnugh

r Aaxiefly

* Errex*feti#rc

Tresffinnt:

The n6&ttr g*en *f *rc trecjfin*$t i* {s

r Srppres* ffinIE inf,hmr*.ttmry prusffis*

* EMir*li,ust af *ireFterutsal imfertisn

r Fireru*nt ffi* trutlrer trctttrrerxs+f diwa*e

* S*ut*r:t hrxt-t*gdnst danraging effiec{e *f asrditt*

Isr&*rulr He*6lHmrye:

Io"ksmie teart dl$E#* i* a wi$e rruge nf kart di*a$ffi r*eml by fte demased *rgply *f
*xygefi t* *e ffiyeltrlti$rn ix-, th* mu$&t€ sf rh* keafi- Ir i* d.rn kn*wm et r:#rsnary efiery

diset.+e

&usflmn:

Angima i$ *:ilrl*ed dte r* * ra.&iced upply ef bnsrf, rn r&e ll*,*gt- ElffHd *:wies *Hy**s

t*seu*h#ut Ehe b@"*mI depriving the he*rt *f rrxygen wiH haue far^al {--{rft$H}ueffier:ri-

Angiaa *tans &'ltk *h*rit pain afir! it Wffds te the left arrr **uldcr *rel j*w. [affirsrffit dtle

t* shn*i**** *:f hre*th and swextimg-

*

'ir



Cffr*tr *f krkilfiri* HesH fkffise:

. S.i* fast*r* imrlt& *maki*g- diehe*e* m*Ili{utn erd *lr*l**ter*l IeveLE-

* &s#ir ffi! Ircrdikffx? fgetrlrg m,ry dm {:*use {hi* disas*.

r Hyp*n*tr;n
r 5tffi-r is ds* a ris*. ktor
Tr*atmmt:

Trestxrcru rrf l,xgb*sni* kafi di*cc*s ircl$dr* mdiesri&** Iik*

r &rgalli* mitffit*s h*Ep ae J*Iex fH mr-ry*rifm smoath mu*els-
. Be**-hlff*k€f,s hlg * redufre cardt,* w** aed ir*rsrse osyg*m ramr*umpti*m-

. AsFirim reduees the ri*k of,sngina.

. f,akiusn eh*n*el hlsekers rqduse &c t*tal efirsriary fkw by bh*ki*g kaa reepter*-

Fa*ry tl*Ir.,rrr*t*

{*rmmff sfi€ry dl*effi:
tri i* tk e*mdii*en i* *hick rhe rery fftery struggle.* t* -sffid bfuled tcr rhr hesrt mesrle*-
Thi*. *:etrm* dtx, l* high ehakxmretr kv*Ir *M iaflamm*Huu: ilt &e. mederi.

fkrsry*e#_t&ry fr*e m*mweferMr

S*runry #lrftxry ffik*rry

L-

*

!

r#ry,&FMd
ffiffi



lHvocardiql Inftsetisn:

*{Vsear&isl iafrortisx b*ppc*ls rn-hm a$e *r r&fire s"ttilt ef th* he*rt r&us€l* de*t $er *trrn6k
fixygm. Thi* hegpms wkn blnd fl*r*' te ilr* fi*arl rmrssk ix htrsa&d- [t i* al$m calld at hart
atts*L-

Causs ,nf * Hmrt Aits*:

Th* hBffir:Be#E ir caxted hy e hniH.:ry tifFts{m- in tu &rri* {*ttrcel*meisj. @t i* Issd*
up *f @a*its,*harfl*gcrrl, sd*th€rrtrh**mm*-mrffia p!trtr*f; b$E** {nryllre*}, n htesd clur

ryii*kly ftnnar- T* hlsed elsE i* lfu mtilstr c&ree fltrlh* h#t sttrL If tft* b{efrd erd mrygea

supply ic cur off. tmrgslE mlls of thc hearr begin to srfl-er Usmrgr aiul surt to di*- trrer'ersihk

darmage Hregins wil.hin 50 srinute* of blmEage- The resilIt is ksfl npumle aff,cctd bp" ih* fuuli

af axp-gm rn longer rrr*rk* n* it xhutrfl

Srxlntoms of a Heart Atta*k:

Th frllo*irg eoe *xffiElstsoffi*mfi *ymffimr dnk*rt sffitr-h E{rtte& pffi{n mny &mr*

digLllf difiE Errxy@ms.

. Ser,ere prcsrre. ftllnrea *qur*ri*p p&i*, fftr dic#ftsnfefl ifi fu ccmfffi sf fhc chmi ihs[ lafrE

for mre than a fe* minutes

r faia s di*esmfail &cr sprM+ t* th* xhs$lk. n*B- cffi, or jaw
r Chei faia ftff SHc l*erj*e

r Chest pnir tbx risffiH'{ gst hetffi'nri*r resr or by raihiug nim-gl3neriru*

* $**arirg. cool elamm *Eim. srp*I*ams
* Shertrgs$ sf heath
<, Hur*a or vonriiing
.* Eiztines* or fainr.ing

{s IJeexpil*ined xffikffi * re'futigue

*; efl#id or irte.g:a.I*r prufut*

Alfutgh eeer pdn ir the kcy uraning eign of a ltmt siltrk" it m*y b* mnfrrd with o*Ier

eCImdiriffi- Thtre iaeltldc indQexia& pkri*y, Fftcnffii& ffirdmwxs crf fu csrtilil*f tkE
a{tack t}E M fif th* riftffi tG #tG hf;tbone" aml heen}rttnn- Alur*yx sEE }sllr hcdth?rc
pmvifu for a diagnodt.

Ckr pein ihl happem *kmg *ri& any sf thffie *y{mpsrxx:



R.mnnnd"ine tt te*rt *ttsrk w*ruin slfitrs:

!f ymr sy sfiffirrfte you kmw h* my of rhr lbote u,.uning nignx, al:r ri6hl eqlary. C*II 9l I, or
yxurilorstrErygffifry nuffi-

Tffis{ffi*at fur rE heflrt *ttsrk:

m# geet cf ffietffing frr s kfrfi ffisr} is * neli*tle pain, prxmrre &* hemt ffiltrl* fuartisil"

ar$ pmvenrefle- Erssfffit iE &* ffifrfiEy rysrtrettt may in*It&:

: lnffirena$$ t&fiiqry, $3r3 eE tirn-gIFestffi and mrytsirc
r Efietinusus reei*ffiiftg sf tk httri d *ital *ign*
. Oxy$*s mmepy tn tmpmve msgm$im ta fu &rmgd lrcg{t mumfl*

r p*in iudirtae kr der:ffiss* pflis. Thir, in nffi, keers &* rvmllod of &# h*trI- The

sxlg& ,*effd nf fkc hmt dree*.
r Cardi** Mi*ine sarch *s bgn-hlrr,t*n* ile Fmmel* blonil Sfiffi re fu Itcsf, irytre rh*

tlmd *rrFpily, pr*lrcxr 
" 
aM ffia*e lrflafl rs* r# hM FrH$IEE

* Fihrimlytie rkrry" Th** in ec imxmmrm In*misa *f a redieire hstdif;slv*s rhc Blooil

rlot, mtming hlood flow-
* rtntittrumhh sr cnr$lu#{Et *rcr4y *ith s*gitis m cflnpidogrt{. This is us*d lff pre!ffiftt

frrrfu blood chuirg-
r Anrihrtrtipideeics: Thc*r m*dicior* fu*er liFids {fem} in ee hnflod, penictlar$ low-

&ruliry lipid fiJ]L] ckilaserxl" fftsiss ffiE & Srcrrp nf qti]yss]ip*SeffiIs mdicires.They

icln& sianrsrtarin, amerwin" d prxrar:xia- Bil6 rcid *equmrraffs-*Gofi*srr*}qff&

efulesrymrire" *nd eokdF#-end ftkrotiftic mid 1drcin] are trrlo oth*r type* o,f

mdirins tlu* ray k Ed ts &8ffi.'6 fukffil trstels

Yea* ntay rt*S nikr Frrrse*ure** tlfi fffimrc hlapd ftr*r* tn tfu h*fffl- Th*re pmednrex me

degrtri d hrlsw.

fi*mmm rrcf,ffiiltrtTl

Sfirh thi* pmceGrs*, * haltrm* ie esd b crc$E e Biggr* rpea{rng iE fh, tess*l lq inr:recf;e hlead

ftr*tx- Tbie iasfim fallnr+ryd hy ineemi*S s stffi into tr* ffiroftiry srrsrf ts IIdF kE€F fu xc*xcl

epm. Al*mry* argiopk*y is dore i* nfur hleod vens*Is *Iscf,ffi- in tbe h@- percutatuemw

trorry1T irmrm:i*a {FCI) rcfw tft ry*lpl&f;ry i* the twrry srtfri#. T&is l*u ffim tlsod
{tr,*x inm fuE ksrt FgI is{dxo eelleaf pffi#sffirs trrufurmin*I ffisry *mgiryIaxy {FrynA}.
Tfure m rcvcrsl typ*e sf FTf,& Fre@ffi*l

SrHnoa ryh$@,; Jt *mnll klMl i* i*ftsrd ie*i& tk h}mhed srtef lo oFf;ffi tk
h&ni:lnedsffi&

f*rumrf *rkrf rtcstl A tlny eoil ir trgn*A is*ids lk blerlrad ffiry m open flx
bnffid ms-Tk ert ie }eft iil Flfise te k*np the ry s#eft-

!i

i



I

*&crtrtarg: Tle bloctcd ares iu*i*. tl* ffif is r:tlt et#ay by a tiny &riffi sn fu,
mS of e e*herm-
Lwr ryffi@rl A lscr turd ts 'rryoria** Ik blfirkrys iE Ik srtcry.

C*rmnsrry ertutF hyFss*:

Thtx *urgmy i* mi*r r*amonly refsrd t* *x *imply bp msc sflrgsry ar CA.BE {.pamm,lnmd
**nbbag*.).Iti*fiftffidsne inrypl* r*fuhqrye&rxt fair txtnpnai ard csdfifisrf &$€ry *ix*a*c-

Csrsnaxy srt*rf dim**e i* q&n plryrc hae trilt llp ir tk msies- Ilurfug the xurgry" the

f;Es&esa nask*s a byga*s hy grofting a pi e ef a r.cis sbove asd bd*w tlre hhhc&"*d ,srm nf *
*atrofrur3" er**ry- Tht* le*r kleed il&onr rol# th* hlorkage- YS srrgmr u*uanXy wfte* veim

firsm s leg, hrrt h ar rk may als* Es* crtffiim from &e thmt ar E&;ffit- 5&ffitttr{ffi, y*u Hley

merxl rnarc (han aee qp*s stq*ery ne ffilar€ hlffod f{*w m dl rcae ef :b* }ffir{-

*'{"srrrr*{ *rtffi:f

F*r?'d*X. E!sE,{,*

{u:mp[*ft* Ehrel*

I

}

r"t t
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