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ARRYThmia pathogenesis
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* Ve ey waowo\lal clly
F\Yﬂ\aﬁf\m‘\t_\s Can  be Pyo dunced &93 Ab noymal cx}.l"vc’mcx’n‘q'b}

ie by SA-nede, Av-wnede PoYKin L systewm.

rRnP
x Resting membrame  Potemtial of Atvias yemivide ave Stable
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RMP of SR +AV +PurKinji easily  yeach o thyesheld.

SA-node

AV-node PUTKkmmyi

Theiv RMP diYedﬂ Yeach to

thyeshold &? dQPo (meciwvx
cccuy  gpPonteneo uskzi ;

Ak k-~ thveshold
+RmP

éh afvia+ ventvicle  RMP does mot  veadh ke ﬂwegt\ole\,go Mo
action Potemtial  occuys.

* The  glope s Qiven  cmamy  Mames | go  Called ‘Phose -0 the
slepe 8 alse caled as Ppye- Potewmiiad.

by this  slepe s present
puykRingi system 2 theiy RMP s

et Ye‘shvxa , From wheye
Ty ~estlesnesys Comes-

59 SA-vnede, AV-mMeodg | %

M SA-node Cd & N amove n by Leacky
chavmel | while  smalk amount of (<
Come  out:

Due 1o this \ywwaxd oV ememt o(ﬂ cst &
NG tons RMP Mmove towaxd thzegheld . s
this C& g wWd  "move m Vo\fa%e %Q&Q&i
cot Channel opPems & & move in , fhis
Cavse action Potemtiad ko mnove ftowayd zeve(0), & defouxibad,ﬂ/\mvc\&
Voltoge Goked K& dhavmnel ofens by WCAQ amoont Of. W qoes out; & ,
ag aim become ha?ey?o\&ﬂb@h Hais Pvocess wepeak every O-Fse &
each  aminute T b/min s Produced.
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In  atviad My Caydiom RMP
doesntl  amove to  thyeshold B
whakevey Na, ¢l move n &Y
leacky chanmet | sawme amount
of K" cowe out-

'+ N& wtlox = K gl \} adviad yoedion
(s Connected

to depolaxizing SA-node  some o][ QT Mmove
ey SA-wede o atvia

This  CGktionsg which Jump by al Junction }YOW\ Sh-wede
to akvia  move  atvied  Cuvve YFrom RMP b thyeshold
thaw VoHoﬂe 3@&@1 Net - chanmel  opens & N& amove inte
Cell and bTiV\\‘j Action Po’rev\{\'aﬂ to word oL&foLay'}:))ojwvx

s (S Called as Zevo phase GF Actiomd potentiad o{
atviad cell-

After that  N&  chavmel

s off & ¥ channel dpems
K* goes ot ot o

Some tme Q& chanmwel  open &
C™ move 1w Se gain of Cation 18 equal o loss

of Gtion | 3o No hange m  Action Pot ential Platue
is  Yoymed.

Than +ime  sengitive & - chanmel

is  off while K Channe
s cPened ;| Se Mmove K' comes

out while ne ' meve n
8o M agawm beceme Repolavied:

SA-mode depciCLviaame is dgpemcum( on @ .

Atvial  depolavization is  dependamt on N

* This abnd cld th yowus Not  to mext cat & Pass next call
Potewtial t=  fthyeshold:
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* SA-mode have cqfa)omgP

Heao| ~ X
0{3 audo excitment (Automaticity) M oatna &+ vem bide

ﬁ RMP is stable.”
B ”\e(ﬂ have  8lope whidh Cation  €XYUX= cation WYluk

Cause this awlemakicity. » Whem akvia+ vendtvicle
sawn  fwm AV PUTKINTI

L feo g %) Mmjuved  than dof  funckion

appeox and Conduction

Pess Lo every  celt.

| sA— At et —> mert il 58

M movyal  pPexson SR-mode 1S Pacemoakex-
when  SP-wede, Ayrmode & f’UYK‘\V\S'\ ave  Pacemakey cel

than wkj mlﬁ SA-vode (s  cause awowabi Qi&nu
B/C mmmﬂl(i;‘ SA-node AMOW\Q:HCHS A }as{ thawvw Av-mode
e PUuvKingi cells

£d SA -vode RMP i1s  mmove slope  Than AV-mode & PuTRnj

“\
2 \A‘\w)
\)‘(

Yo v v ve Theshold => SA-nede First
veach o thareshed:

So sA-mode slope 15 omove leaky Lo cokions tham
Av-wode & Pux Kivjj
SA-node (mpulse Pass tc AV-mede bejore Av-nede predies
lts  cwn wom&hdb',@’”d {’)'Wm AV-mede Impulse  Ppass
te purking betove Puxl«‘f,\qji preducce (ks own awkemokicdy.
SA-nede Five Fiwst & tbs  ampulses  Pass o mext Latemt
Pacemaker |, fhey behave as Conducter Yter Impulse. -
when SA-wvode s desfxbaed than Av-node & than puvking
become pacemaker.
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I{Z Wwe ~Yyemoye heavt & toke me ome Hssue }nm
SR-mode  AvV-mode ¥  puvkiwgi & PUt im

o tissue
have mormal e\echYb‘j£e badamce o e g

SA-mode Fiyed ot loo
Av-nede=50 &  Purkinyi at the vale of Qo by,

Loaw of loius

As  we g0 dowmnwand Trem  gp-mode @& adomahicty
deécyeses

ovevdyive SuppYession

In the pPrescemce O‘Y Mmoxmal  SA- nede e (e ctncad
o\d‘\\lit‘j of  Av-node & Ppurkini 1S supPressed
( Physiologic Concept)

Rbwvoywal WOmaﬁdi

How  owshythwmias  ave  produced by altevabiown in Reke?
Novmal  gote = G- (o0 b/min
when  vole s less than  ¢o 1 1S Called @3 h&djmnﬂmm.
* (’w‘ﬁ SA-mede pryoduce J (mpuises?
One  yeagom is  gfweny Vagal stimulatlon | o5 Vol mewe

Qnd(Vlﬁs vel eage Ac,ef‘j\ Choline
Me chanisme o—e, oction c‘g Achh an  SPA-Weode.

+

As Ach ad on Qi Big vy, O’l’e/YlS!iid\qvwa & #‘ o\
alot  of Kt 3oes out, So Cell eledwv\eauﬁvﬁj Tes “‘ V:aw"\“

=i BIRE Gk Eeg , So CAMP Leved decveages »| pho sphorelation of
hammels, & b dlux of & N, S0 SA- prduce Less il
o given time | this s called a5 sivus Brady &“U“\W\ias ote

is LESS ﬂ/\&N\ 60 b/YV\‘V\Q > So R
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Tachyo¥rhythwias

CXxevcise hegw{ ~ake ‘aoes up Pl'\\:\sioLoaimﬂj

eq:+ Sometime 1w
x \n fevey —— Heoavt vole qees vp-
% n Hyperthywmidism — Heaxt wate qoes up.
% ™ ol these  conditiong pliowmeds T sucvlsadel
with catioms.
YN EPI
1

B/( M these  conditions gdmfcw\dic ovevllow occuys
& HR fes  So thig s Sivus Ta%awan\m;m

* hew  Cotlen Loaoung Wargses = Tadwy avsythomia
¥ \')( Cokien LooLolAvsﬂ decyeases — Bmdgwwb’rkmig

" Voﬁaﬂ m’t(uev\ce —= BYad g thwnia
*+ \f sywpatietic influence = 'Tau\daun'aﬂ\m'\q
ﬂﬁjn\mm alse occyy bj disturbe W site Oé tmp ulse Bewem‘\:w\

\1 b\j awd yeason  SA-MNode is met @ Yived '3(01 j(ew S&cond

sinys  avvest occur) at Had e  Av-nede gscaPe Fwowm

oVevd¥ive  SURPYRSSIM | S0 AV-WMNede have o Chawce ke disply@
s  owwn OLUJth\OiiC\(‘_‘j Jthaw b stovk Nodal )bdﬁ«w\-) thi s ‘\"AP&GB
Rigthon s colled ES CAP Rinythwn.

Semetime  SA-wede step working & ene  gscap Yhython  occors, semetime

8A-wode s oxvested /{w ana tme & Ful Eswp dhigthm  comes | tnis
OLY‘;‘dU/\YY\\o\ due ke SA-WMede %ail.-

destyoyged “mModal awest”

New  Pacemalkker

s onothey

Sometime Ayv-node (s alse
PoyKinji ¢scap e ovevdvive supPression S meow
is \’)UyKiv\ji systews | b ot mew heavt s beahuﬁ & o yake of

20 — l{o Io/m‘.\,\. « puyKingi E8@P whylam
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People  whe developed mlfO[eYior wall ™Yo caydiod ‘“')(OXCHCV\JMVQ
moxe  Chownce te  develep \\SU\@W\'\Q

AV-nede | B of Samc arteri
* Thoown

akvia  Contyack

ot a  vyate Bl s ) ~

T T ventyicde  Cemtyack ot o yake ii Q:bfm\“ S SRErE
Lo BCG theve s o P wave E\’ L'OQRS:W\C;:\V\%(Q?(Q%.

Pulse 13 produced by venhice activity s it wil also be Yo

Abnovmat 1mpulse gemevation

Alteved Nevmed  auwdomaticity
Tviggered Automnakici ty

Supply.

Mechoniswm of Awkyikm‘m

Rbnaymality of Abmovmality of
\mpuise genevation

Impulse conduction
abnormality of
SPonteneovy aviemalicity

. ERD
T 93eved avtomaticity -CD an

* TRIGGERED AvToMATICITY,

T—‘\it \$ an  abnovmal  Situakion lv\ which $ome Mmoymal
Acton Potentiad  T¥iggers Automakicity-

.%'-&" Theye s o abmormol Qyea in N‘j°CﬂYdNW\ & ’{{xina when Mormal
eY ‘ -
achien Potentiad  veach to it x "Ophase = N& move (_depolavization)

— » ”'1, 2" phases — rlolue FMSQ (Cpt'vnove'\v\ §\3 ou*)
% '3 Phase — cepolavizakion Q3 Qees out)
¢ ‘4v Phase—s 13 mol slepe
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Rbnoymad secend.
Foa Q ction Potem tial

M This  cell  Secomdayy upStweke (depolaxization) occoy betore
iy upstwike ('no?mmal) unde\fﬁo vepolavization .

and

* Some RMp Fluctvate omd veach te thyeshola Qultom&{-‘,@%ﬂ

SQco‘nclayJ upstreke  appears. m*l\f\d&yﬂj
e

: , ol
Seccw\dodb action Potemtiad

.t 4
© Eavly aftev  depolavizakion (ERD) .ML

Q) Delujed ofter  depolayizakion ( OAD)

These uUPstvokes ave  Colled after depolayization | by these ave occuxing
aftey moymal  depelaizakion (These ave abnormal  @lectricd ackivity)

* These ERD & DAD ave "“Cavse of awkdﬂ\"miqs-

cavse | g{ [g?

EAD = O{qpoiag,’fzqﬁw\ whith occoy  bdore mMovymal ¥epolavization:

Na- Ghammel consist n 3 Confiymalion Stages. (has)

t:nmfaoi&
- h< thg
o
pu—
® No, N& amove \w P G No N& move in
B mis esed & only ® N& move 1w \'7/( T
lhis opem: Fi=feie 1o ofem. e
(h-gate “s 3003*0(1“9 Thaw  Chamnel oadain
30"'9 te Rest
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% M - ‘a C‘L:t& ('3' C\\SG CUK,UJLC{ a Qk’\\/‘:k/{ig\’\ (GC‘I'Q-
x h- a;l.t.»l S Colled MWactivation ﬂi‘i

E
<
Camt be

Restin  Chawnel 1t slipte ol te,
»\F 5 Mot adhive Mactive State S

Mow, bU‘t Com be & Comit achivaked ( } m.)

Qo veted unh! k= donit Je

o ~west. .
Noym wWhem  Ghamnel axe '(V\CLQHVQ' it s'ﬁw\u{us/iwma
me ackivallon oecur | this  is  Colled “Absclut Retvactery pexied”
tf  seme Of yepolavization  @ccurs, some N - chamnel move

to velmeskemy  vesting  phase, evem Stvong  stimulus s bing than
Sawvne o? thew o\e,{)o(CLY\'Led ; this (s  Colled Relative ve}"{c\({mj Pevtod”
* w'mj Mo 2nd UP Styo Ke occuy M momal o ckion Pc{&nf'&f

cLLL:{Wtj Re peo (o ¥i 2ation ?
Because  omost of Na'  chemwmels qve TroPped in  nactive Phase

\f)( due ko Q'Wj ¥eason
A ction  Potential I3 Pw\pnaﬁd‘

Tham Yepolaxization o©ccus o

Time whew  omost  of N&

Chawn els vecovey o imachive

Lo westing Phase  qo o  action
Potential  oceuy amd  pPYomalue

beat occuy, tis is called ERD
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Cownditions which ?nb\glﬂqdwﬁzaﬂm

@ 1f K-chawnel is confenitoly deYective, g efpur of K s
Bleses  Thos; marmad | go most c:? Nol— chann el vecovered Lvom
\Wackive  pPhase ko Yesh‘na phase-

This *Z\Pe of oction  Potentiad Tﬁaaﬁv omothey depolayizalbon
wowe be’)(we Yﬁfo{o:dlomjov\ occuys. this  develop TQ%W“’\M\Q.

® \@ N —Chavnel 18 Mutant  GE il decyeage depolarizalion
CQCHGV\ FO'{‘QM{'(CL&) {'lVV\e . So the Cell N(‘Is U\WV\V\Q,\S &% aogg
from  nactive te wvesting  phase & Te’quc&aﬁ Peviod 'S
Shovtened &y Prematuve bedt occors. (EAD) - They  develop

Tq(‘)/\ﬁowYMW\W\\O\
G LOV\S QT- Wwtevvad Sgndyome
™ QD«Y%S d.DJA/S, Dy. doeg mot Knows wh’:) People 01?

hma QT- mtevval  die

latey  om Dvs.  Knew that such Patiemt Witk Lﬂvﬂ Q T-ntewak
develop  tachyonduytiomio These

R RS~ Complexes  chawnge Its
MovPholegy , some  ave Poinij
e

U Pwowd ?_, govN e Poinhvj dourunwoavd -

They  Gled  Sudh andythonia as ’\

“Poly maphic  Tachyamhythomias®
QT wmievval

L

whemn ?YEY\QL\ LGbK Uﬁesc PQ,tLQ,y\¥g ﬂ&u,\ Cofle d ﬂ’\ew\

("\_CYQC\ — De- PQV\{US"’ (T-D-P)~><*W15'§<d Pcmh}
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But ot That fwe ﬂz\eu\ do Mot  kmew whn hma QT
mkervvad o T-D: P oceuy.

Now n\b' Kvnow  that w\/\d (’\)T\\WRNVOJ Ove ,Loy% (B/ By 0 it

(s mot wc-fR‘W\ﬂE ww) ¢

loker o they  discoveved tat  in  such o Pokiewt tshem

TQ‘JO\OLY(lahLV\ ts Zcfvﬂ 1o © cevy, [_owgg muvnbey 06 Nd—wnnd

Yevey }nw\ nachive ke YeS'H\'ﬁ Phase “\@E\ )“‘"630

acthon Pd‘QN\\'"\od-
Similay t‘jP" A Preblews  alse  occuvy  winew NA - chavneds are

mietanmt | i't\u" develop T-D-P-
TDP ave associated with by @ T-wmberval.

These dons wewfﬁuﬁiwg RO olruas whielh  mmoake  Hage
K= chomwels glows & Pwduce Complicalong  Like T-D-P.

™M e v 4 wi thh bLouz\ \EL chomael . Pmuy\s Q‘(; mtevvael
amd  Pyoduce sk yg T-D-Pp

@ Hy e kalemia g mae  wli ——— sl Rike .

olso Guwse MK\?QKM'\Q.

1K= washing - divvekics

NOY’W\CL%':( cells  ave bcxﬂ % K.
when  pexson  have  Sveay  hypo kalemia |, net  only K s less
v cycdlsdiow RBut K s adse less i thae lls. 30w fhese

pakiemts dUY'Wi‘j ’Ye,\Do\aY’\szm K- Comes out Slowelt) M these
ERD occuys & this  will  fes Tadwoxrkhy themiia -

Po.!t\‘v/\h
Lead Xo ERD’(WheV\ HRles whele pyocess cf AP JIQS)

® lows HR olso

ERD
’ I I ‘ H“( Po KLE‘ :iq Slews
d yugs whick HR

k:&- Chammel NA&-Chawnel S
deective detective poleny QT
inteyval
Own °£ | te pyevemt  T-D-P Is te wmake HR fast
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DELAYED AFTER DEPolavization (DAD)

DAD which occuy  aftev

mMmoymad  vepolaw 2atiom

OoCcur:
———ssaa
when U avove nke  celt &
\t ovevload Celt with cations -
This OVeYLoadiV\j OF Gt does mot R e ThpRghald
alloww the celt to vemam ok vest L

This

Extvee G will move  the Action

Potential  fowavd thyveghoid, this
will  Pryoduce DAD; &

Inctrease gisK “6 TQ@‘O@M\OTLM\Q\,
Couse °£ DN%
) gg:{enevgic Stvesy: (Tepi o N E)
¥

B AR

when B AR ave sﬁm»lpiuli b stimulele
A5 tnit of G Pwtem, whith ackivake AC
which cevvert ATP AL, inte CAMP e
CAMP adivake p.iwA - whita P’V\cséhcﬂkgh
Col-channel | so alet of (b ivdHox ecur-

Sc¢ el Wil leaded with &xtvo (gt

\nCyease Cakion OVO(LOQO\@ ef cell.

228,

Diai{odis blowk N&—K ATPase | S0

' o

< No* move im but Mot Come ot e
g Nof will Yind amothery w

W escape
N& — ¢t Exchamger
“0 Cor fes im tha celd
whidh  cawse Tachyanrivgtmias.

(3) 1schemic cellg ni ischemic  Cells have low & so lows ATP wil

Produced —Less ackvation of N&t— K ATPase  ¢o N Ceme out by
N& — CU gxdx\awa@r , move G move w whida  Cause chhjam«ommo\.
This pyeblem s solved \":)' Co- chanwnel blodken “VERRPF\N!L"\
RButp1schemic Pakient we cant  §ive VERAPAT™MIL B/ s?)d\‘ &.issues ove a*scrxdz‘v)
uh&YQcﬁvxﬂ weakly § (- Chamwnel blo ey ‘/\oﬂkev:r hibit TN_ cel qdwd:), |
Ancithey oy is to give N&~ channd ‘bLCCHQV Lo p&k‘ent\f:/\ug iv\sp'\‘k o(.}ludcmv\a
No  depelayitzation cccuy - Na'- Chawnpgl bleckexs TYap fhe Cell 1n Mmactive pPhage.

so, N& Cewme out \oj
bo this W
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Abnevwmalilies

of
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