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CVS Pharmacology
Lecture: 14

Part2: individual drugs
introduction:

OB U saaaall eSS ols b 550 Mal qaus 3l a3l 4l @
2 dosde e Lalsti Bl1s Ul guaall Lslarrythmiall glo
sl3! pathophysiology ! b>3a&9 arrythmia/l!

oo =dEasly .JQA...‘:;_: oSaa clgall éljlg Jas arry‘[hmiaJl
Joas (Sas 2w antiarrythmic drugs! plase 3l a.3las!
«aails qmore than one mechanism Wlig Sas (p 3350y
..von Williams >y baazel M dawazdl &1 Hles

L>18 ( gol sdne googall (¥ aye Jami pd)yle oo Ll g
Ay el 325 gazdg o oyl dely asswddll Lle L dwis

oo asla Ll Y g9l Viwadls 20w individual drugs!
Ll cado aud dwdyll pointJ! Jseds a>lg Jls class IS
puda Sl g B Ul von Williams dsly dacwdd]l sazaia
;! antiarrythmic drugs/!!

Lclass |

EdClass IA
BdClass IB
BdClass IC

wclass I
Lclass Il
Lclass IV
L others

! J8g subclasses AB,C ! Wawdi g> 12 class 1!

9 APDJ! saiu JMlclass IB s APDJ! ss3 JUl class IA
wa JUbs 2l APDJ! e effect j2lele Ul class IC
AP0 OlaplSaay o

_Class I:
Bdclass IA: Quinidine

09 dg! Quinidine sawl Ul elgal azudll 5 clgs Jol aslia
Joss d>ye e Menio s class A S e gilas!
LMsJl s> NaJl Js=s Ja50 Na (Na channel blockers) !
SA node/ls cardiac myocytes ! gad ;o dalzsall
APDJ! Jska Lia class |A iy 4isS 0sag layuig

185l VE g8 oy Gl 15896 75 (s oo 1535,
15215 [od,a5 oy Line. i;LuuﬁSLS g 8yalall gsine o
el g eaaly giily
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Gl sl ags SlaplSeall B IS5 Lo uy 15 . lusas)
dslsanil blall 8 sasi B2 e gl 03 Quinidine !
.cinchona aw! 33>zl dugisdl 550l y2SYL

SCAN ME!

Blmechanism of action (Quinidine):
EBin cardiac myocytes:

o Lsll daasdl Mechanism of action! e @lSos 8 dlay
Na osa o3 Quinidine)! <UL (015 Jax gyl ol OM5 oyl
ARPJ! Jslao ol APDJ! Jstas 4335 lals channel blocker
b slope of phase4/]! Mig ;S B 2> 50 (mall Luaz
Ol iy dadsdl 8 oga lail fpuzegles cllias LIS o9

Jasn JUIAPJ! g3 o &l dlas caasl e Lasd gl ¢ Nlay
La ectopic focus 2= ) .cardiac myocytes ! 2
premature _lasug asgs JIMacs phase 4 =151 e
osa ([lglas’ Na channel! e =>o 43! W excitation
dely dl>yall L3 s aw o8 1dls g0 gl B Jsa0 oIS Na!
u«s Na channel blockers Js&5 W d.ulall .phase O
channel 100 «aa g lali=s .channels ! IS Jad; lalss

L3l NaJ! pods (dwasS)l joi 7o2do ayl LA

dely LMl 50 oIS L Jla depolarization!

i 989 a3 cazy ol LS ) 5 myocardium !
Jele LEos tlao APJ! gazo o paassall W (ag gazo
ectopic fociJ! padi (cwnsd! Jawl @uyll sy os IS2dl
g guse e 035 Ul g ARPJ! 8 Ulg Loxd

Ol s ool Uodls JySaa A go dbiadl ol Lo 18 S
e Ulg Lia 45U ectopic foci gaie 55t (Sas oS Ul
B9 sl Lyall 5 ARPJ! B e «ilS g uwl>
Gl gazo 4 juwl> e wuS Ul es APD ! wdgb W Ul
torsa de pointe \¢ow! e @lSua NI o5 dSanll dAlSin
080 Liu « (g @ Mag Lissl s arrythmiall oo SU g9
cardiac J! Jle plSt 9aa3 ARPJ! Jshas <lgdy W) z8g)s
cardiac J! 2 128 o LIS Jasy 252 A0 myocytes
.contractile cell of the heartJ! «x» Ul myocytes
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Edin SA node:

Jas «51S as2 i slope of phased)! M Uiy > Ll
dcl Ol8 qu ausaall 3 wlldg8 Ll &Y SA node)! Lls M
SA J! Lle @lszn <5l phase4 depolarization Jséi s

SA node! & g3 aawyll &l =516 U1 5yl ell=iss .node
(AP of cardiac myocytes ! dawy) o (Sally alacn s
oyl B 0uS Lele gzl depolarization ! SA node)!
(sl Ja!

dy9l) =2 slope lgd 2a5 asllb A5 olldsd L ) phase 4!
sz NaJ! &l g3 Jaall @391y 8 sl @l clldgdy aa

SA node/! Is> resting condition ! W51 as10L Oty
Jasi W@l oo o Lae critical level ) leloss olie

& DI Gl BB syl B lgasy wllzls3 s another AP
e Sl sl o5 2395 automaticity dalS ;e Agiuall 4ua
41> spontaneous depolarization kle>s SA node/!
LAyl 2LS) Na ) s

o952 phase4 =W LysJl cardiac myocytes ! & =
sty NaJl ¥ SA node ! il (a5 dousius resting
sal critical level V) <lxss Lo ¢j iloss s o 0aS aslylly
slope of phase 4 J! Mi. Quinidine! «Usi.
<2 ua Na channel )l Jais ;S 4l ga.a8 depolarization
phase 0 in cardiac _;® '¢l45 u s SA node/!

610

myocytes: J! Js33 Jats Wl asisNa ! s b JluSA
node Js firing ¢lae ol psis AlSsdl hag ¥ de yun
Jole g Llisdlcurve Jaw! gyl B>d) 058 Lale @l

I Js5s canin oligS anl Ly (cwssdiNa Lo Jla Lio
Jlcurve Jasiag 05 394l ol premature excitation ¥
JI GAgcurve Gig 4l e o flat doldl yall g

I g3gn 6l Wsdy ol &ilS @y 8)3lia 2rate of the
SA node firing..

J=34 myocardiumJ! dsly LIS Gl o e
Jhyilza 515> 58 wilS 13 ectopic foci ! ps&s 1.2 phased
Na J! Ja8 s5al SA node ! oo wl> dSaall =siS 1315 ale

03 yhaall ellac g SA node ! 4=l phase4 < channel

Mechanism of Quinidine in SA node
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SCAN ME!

.cardiac myocytes /! 3 352 Na channel ! Ja3
.SA node/! ;2 35» Na channel/! a3 E3
(8@ M Laas)
EJin AV conduction:

sas conduction! Lle 356 & S o5 Quinidine ! 052
antiarrythmic drugs/! plase <l «lldgd Ul &Y Coye s
oS electrophysiology Jls lewas L=l e ez
<l=lgd Ul a3 conduction)! g s>90 e (ouica

oaso b a8 il o .complex & arrythmia!

wSe il Luss Olxl> a2 QuinidineJ! 12conduction !

« "Ventricular tachycardia:

B o8 Mue 2= small dosew sxsl Bl Quinidine ! ¥s!
i)l Atropine like action 2 soww ix\> \asy 7oy padl
Atropine “Ulig asl Ll autonomic)! & yla) cllaglls oo
QuinidineJ! &S conduction ! 3533 3sle <UlS |ike action
85l> g5 b ismall dosew 23Ul o) conduction ! 2932

612

dalS u>ol arrythmia saze U os jals as WY 1?4059 dg
@l 314 25 1944 cconduction ! glag3s <l gllg)sas
Supraventricular ) ba 333 d>l> lgww oS arrythmia/!
ghaas olil 18 Jgdl b atriumJ! 2 (ectopic foci
ventricle V) idiaca o3 focus! olae conduction!
conductionJ! sg3x el obisS .do (318 idanza

B ak>g dxl> wSlS oo Ao atropine like actionJb
..Quinidine !

U peld! sl caya amy dSsa laning dugsS jhe axl>
o) il small dose «lld3 clglgds Quinidine ]! oo g=3lay
podl B Lol )8l D5 Mas ey therapeutic dose b 456l
inhibition 4als sal .conduction Y inhibition Ja2s gaze
oY g dals)l gawl Jole Ul caunsS ¢ 85> g3 conduction Y
lgo ua> Supraventricular]! arrythmia zleg o ol
e Jarsig olaSe ¥ lguwas LM e (82800 s o 03

. g Yo 055 wsS conducting system!

o35 QuinidineJ! @ gl> i 03 pMUSII il g5y M g8l 230
2 9s4all 032 Quinidine g 3ule 3553 Ll (aud Lays I
small @ gsal dgis Slelu padl B Olsa ¥ s2els dose !
b QuinidineJ! e saws sg2n olell b e o dose

3930 g3 g gazze Ul small dose! ¢
JSlie & yLaell 15355 conduction!
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litherapeutic uses: SCAN ME!

EdSupraventricular arrythmia:
s! Supraventricular <55 g arrythmiaJl 2= 280 090

broad «aiaz ssa 2= ventricular <3S gl lglley pany
.- (5 @ u«25S spectrum

Quinidine Sulfar
Tablets, USP

adverse effects of Quinidine:

WS oo lgw wludas Gl I daadly aa gl =23 Quinidine!
Olddciwall fpo 38 S pasciuy (bislee ail llgdly clislan
a5 s 1P ad 0325 0505 il de g 55154l wllall S
GO 045 LS ol zxai Sas 03)lgdls (2o 05 Ll
Jibaze oMs llgin (o oylaw adde QuinidineJ!

FYRC

ElCinchonism symptoms:
4o cinchonism wsawy »liel Jasu Quinidine)!
«cinchona lgawl 3> o gl 090 dgio gl> U 3 yadl
3lo U plell ipans 22 124l 220 cinchonism !
Mo gloy dme 055 2lyel L9 sl Quinidine
ringing in ear

EdRinging in ear:

o3> Dgo gelu . Jlag B g el Ul Jsiy dxl> (o) sl
RS

Edheadache:
.headache skew Slelw os clgall asly U
Edblurred vision:
allede g Ao blurred vision sbew Slelu
Edsalivation:

.salivation sk laS Slels
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Edweaking of contractility:

asaw 2= negative inotropic effect & o QuinidineJ‘

= negitive inotropicJ' heart ! <=l contractility !
o) losraza HFJ! 230 131 wams contraction ! s
.Quinidine s2=

s L 53U cinchonism esw! leass e QIS o5 olyeN
years 65 sxie jle clsdy S meqdl @ o Wl My
clgs a5 sl 28390 ol atrial fibrillation oo Seals
Ringing in e Szien a5l ey aey Liasds antiarrythmic
She (Sls skaas s blurred vision s Salivation s ears
S e 9aad gl cinchonism 4alS e gaas oga

dalS o0 WL 43U Quinidine sl il OilyLazsyl)

.axd LuayS dAlslis ol 11 . g3 cinchonism

Cinchonism symptoms

616

E3Hypotension:

alpha-J! = .alpha-receptor]! \2i. o5 Quinidine/!
Jad 9isS b Y Ll 1Pdx 1> OB sayled!l 203l receptor
.Hypotension _}s=s alpha-receptor/!

EJParadoxical tachycardia:

paradoxical ! qparadoxical tachycardia Jess Olels
wuﬁgq'.m&lﬁc)lstagiﬂwﬁ

ol oo wl> w12 <o paradoxical tachycardia

s93m <lldsd e o5 small dosel! 2 Quinidine/!

4l bles L35 aatropine like action /4w conduction!
atrial fibrillation saze o5 1))l clllsg 3alell s Hle oo
200 ss! 223« rate w0 wxa0 atriumJ! 2= fibrillation !
uls A5 asls Quinidine slSlS «wd «lé 300 o! 250 !
..cinchonismJ! o

J3Sas e 38 g3 cuamis 4238 Quinidine gaa Jodn asld
lod @il elsgds oo g coswl asl Ul small dose ! sgo b
=2 Conduction/! ss32» =2 atropine like action
ventricular fibrillation /! atrial fibrillationJ! —liza
S 03 miyw Ul esa atriumy! oS b sy 8 lell gazo
o2y atrium & ventriclel!

Ueases

SCAN ME!




ol ledsds Hle3 19315 “lals ilaed Dsan Ll (Sae LISl goo
—== atrial fibrillation sszc oL=! Quinidine g3 »le axl
L o3 &Y 20l o lzie conduction! glais =los sld ga3 =Us)
sl g5 cconductionJ! so3z2 oSae =loadl Jodl 8 olludgs
a=>lg cUslz=1 verapamil s! digitalisJ! esa U digoxin
593 QuinidineJ! 8! «as sols Bl &5 celeslys pgin
..atropine like action bt conduction/!

B ie M5 aus ke  wdS eleg (gl ele Ul i

o5 sl (o d1Szall glmza Les ventricular tachycardia !
paradoxical <la=y 5555 (ad LlaySe M Sl e 5oy
verapamil L digoxin L sl3 ¢sl 233 5555 tachycardia
;,._.'__3‘9_\ N as-Lay oS ‘-_,L_.'s.” asy >33 ad Lz S <& aLlssdl L
digoxin or g3 ad sUgas M' qs)ob a>-lg elgs 2o

g A=l &y gl> a5 12Quinidine ! L3 verapamil

Digoxin %
Tablets

VERAPAMIL
TABLETS IP 40mg

Medications given before Quinidine in case of atrial
fibrillation 618

E3sSyncope:

Lla=; - Sas QuinidineJ! ..pa<® oa>g 33N &) dleoj

«FPU Dasea UGl L @d)le ol axsl lgllss 23 .syncope
cardiac myocytes /! £l action potential (AP)J! 151

o5 Hlall &l >sdimg 035 Jele IS (Cewsd! Jawl @)l 15Y)
eI =515 By e 35S WSS e o5 ectopic focus sazie oIS
..another AP s a2 _la=us phaseq4 =3

APD/! Jsks QuinidineJ! 23 Quinidine —ws! asl co
sBLBass M= (ectopic focidl) Js-» Lle doydll oo
wezSoe *?LH Jos s phase4 =l>, Lol ass) Wil cpgas s

arrythmia Jsle=ss phased4 <@ Jso>u loazed poo uwl>
W saws Slele U torsa de pointe eaw! U Tas 35das
..polymorphic ventricular tachycardia (PVT)

pge axxlle asl ectopic focus e (Szaw oS Slell Eo
o=l OB ey ectopic foci 20 <@ slsao —adg lgu8s
polymorphic «J .sudden tachycardia slul> psio

in s> ectopic foci 20 La s3>356 Sao Y Plagas
e Ll Byladl Byle msles (AN B35 the same time
wesl> 2eSa Uls ectopic focus s oS ventricle !
eaMS @ao u=l  SMsS QuinidineJ! (8515 (1o e
LAzl Jolasy

Yeanies

SCAN ME!
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B ECG w3 Lol alllela ol gl &) @usy o3 sbla &s asl gl
Gl S U gssall Slee il Ul lads (@bl OB dwels diw
QT-J! Jok=s wLl gols wLIS g3 aS=d1 AP Jokas w5sS
Jawsl ECGU! a>3) o0uS J8) @usy B L5 2= interval
asl cum ool 045 Jole IS (AN @sy M2 BMF B (Censd!
.QT-interval |l JMslks Quinidine ! 23 Quinidine skl

SCAN ME!

oSee ddssall =l AP @il lalise Jobs o QT U Lo sl
Amplitude waves als o3 3tzall B 55 Ll B3 318
sl o5 L=l torsa de pointe leaw! <3 arrythmial! ool
slo 985 3sle axsl gl os =l Sas (lgd Tgas9 sSYNcope
lgaws! Gafines gl Sao o) 8yeawdl L2ols Lo ol oIS
..magnesium sulfate

s i sl meq ol el DS OB degleall wiam o) o ol
Islgd lsd=li -w3sle o torsa de pointe dalS glas> Ll JUB
B> Ul 3a =9l e deyo magnesium sulfate dxa>
azd> glogas adciwall B 3151 gl o L=l alllg (Ll

a=m> 309 stabilization siMsle 25385 magnesium sulfate
QuinidineJ! &8 g2 A=Al 85 (S5 sz= ) rhythm /!
torsa <& Lue yl=dl 5o osa 22 torsadogenic aco s
.de pointe

1 ﬂl&ﬁvﬂ”ﬁVMv'YW;M‘,V«,V:;“N\JLL._
- AWWWWWAMAMAMArR A
- AMAMWAMWAA W W AN

Magnesium sulfate injection
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@ Procainamide (Class IA):

oxzcl o9 procainamide ! 12procainamide)! & <)
Al D8 g8l 20 Quinidine

Elsource:

By oo gl> e cinchona bark)! o» s> 2o o5
- PU sxcne e gl> 23 cinchonal!

Edadverse effects:
saddparadoxical tachycardia:

Il o a3l 2ll=lgd UGl small dose ) - Quinidine !
Llasy Sass conduction! 2s3ws Atropine like action
4151 procainamide ! 2 paradoxical tachycardia
less o< atropine like action ) s> csa 2= ELUS oo
paradoxical & 50 <l do,38 JLLs than Quinidine
=l s JWLs Quinidine ! oo 18 tachycardia
g3l Sas Ul 2=y 181 513 digoxin & verapamil V!
«o2>3) Quinidine 2! J%83=2s lail sa>3) Procainamide
Atropine like J! oo casls Gl 3 digoxin sl gol a5
oo 131 Atropine like action ! <5l L o5 S .action
-sol b e o b 3 Quinidine!

622

wdSLE-like syndrome:

Llao.s 83 o5 =lgall )_._"SmchI\_QL._L.}_.J¥;.U| 3 B8 =JU
Uls SIE-like syndrome saw! li> 5s¢20 snde effect

sawl clgs 7330 Uls g3 SLE dalS e looadly clzals

dxl> pasze U LUl &= ol cUdgs e (Hydralazine
casze metabolism /! os2 Ul slow acetylation leswl
diverJl <& = iy

@ mg>=x5g metabolism aslglaso b oo Gl o=y aody
rash slew ol gazo a0l Bliel mglasi gaxdg pall
creatinineJ! ;S Sass arthritis sl gatus ace ol
systemic sawsl Jl >3all gaie IS ol oS Slsel sl May
il saze e o 3all s Jupus erythmatosus (SLE)
SLE-like iowud 530l agoas 2lhel slac clgall
..syndrome

G308l T CUBB L padl e gi30 clluls 048 OLSI  BMuas
celsls sWl 5 SLE-like syndrome Je=2 @5l 35820 JUI
o3 aze =lalsh GI U procamamlde._)' 35 hydralazine !
phenytoinJ's QuinidineJ! 3 uL?b- dmsslg M5 Bya59
mcqJl <@ cllas Y 553 lgie UL as (e 325 IsoniazidJls

Ueases

SCAN ME!




SCAN ME!

shloge clgs s clllasys lue o SLE lglaso Jos IS clgids ol
(cawgdl Jaw! alasd) o5 gy3all B abglasas S g3l 4o

-

. Class IB:

bl (cangd! Jaw! puyll tasd) 053 sl APl gy
Na J! Lle 2o 19 o3l AAPD ! s0iy i Class IB <JgB
oS (phase 0) ¢ phase/! ¢acy asl sal [\glazs channel
G i 0o sl M5 OB mge iy phasel,2,3 Lle S
oS phase 0 walay asl 3331 8 Ldo 1?2« cdac sl y33I
ail 0aS pgany e ¢ gaxall JWL 8 phase,2,3 ey
effective refractory J! Uyad Jsd5 ol APDJ! &3

624




period (ERP) 1?2« duad IS cub ( pndl il 40 40
e &l caad (IS ectopic focus @ e wslSphase 4.
J! »28! L) Ul BAP o phased Jlg 035 wagsAP a5l
JI3 b e lalys Ldoectopic focus & e g9
JIARP 038 lgasy le Dbyl gay JIS dildl aypall dely

(Phase 03" nbinds “

(Phoe1,2,35 5o
LH Ph-u_o

el

gawl clgs 38 gansuiuig go dlell aniy clgs yeil
meqll @ 58 o glice g Ll a3U Lidocaine

aan U agie by a3 05U el o lidocaine !

mcqJ! @ Jlsdl Sas 4518 xylocaine s lignocaine

ol 29a o3 LidocaineJ! ¥g! (oo claw! &Ml & ellines
ol el U1 Lwdl ¢y 22dl 03 [Local anesthetic
Ml gd L qﬂl a.dl 03 09 g ‘q@*cLu Olalel u9 V- R CE S
adrenaline/)! le sl %ﬁgl autonomicJl & 3yl 30

= AR Y
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2 09 = esln actionV prolongation lslass olac
Sl g loy = Sl

@ mechanism of action (Lidocaine):

<2 Na channel! Jaig 058l 250543 clalall 9> Lol L&) &l
Na channel! lad; las ¢s phase 0 «x» Ul phase/
@)l B>d) os ylazall Jams oo lgdde cllxdgs I @S5l Jasy
Sbs e BU g 4y SIs phase 0 e (Cawnsdl Llel
.seln AP yadsy

litherapeutic uses:
ElAcute myocardial infarction (AMI):

Ja> 3.azo 02 il o3 lidocaine ! <@ awe Ul a5l dile S
damage « tissue ® ys55= Ll .damaged tissue/! =
o3 b lgdde Iezdng Gl axsdl En oy ol 3uaze LEg
Ssaza #g lidocaineJ! osS «llglasls daglas laBl  cdsy

b oo Ul tissueJ! 3 Na channel Jaig <l lax
arrythmia J! M=) wledl clgill adsea A0 damage
2aS w55 during acute myocardial infarction (AMI)

a5l elgo Jale Ul clgdy ool B clls gl oo do (Moo

slol>g AMI 131 olell 35S 3all bl 5 anay

termination Jes: = clos cpisles alasds tachycardia
626

SCAN ME!

a3l yewadl Jidocaine! &2 Acute stage! 85 <85>
AR Zoxes antiarrythmic esa a3l (3 3020 o9a sl
e S ose = lglde 122205 damaged tissue!
.normal tissue/!

E3Re-entry arrythmia:

cld dals am ool duad Lo lgaagd b oyl 0aS dals> ol yuin
(cwad! Jawl p.,.;_)” b)}!) 9.::;‘ tissue )l o5 g . Mo a3 cas]
signalJ! ¢+ dakazalls (ol myocardiumJ! 8 «x> ¢ o
o3l gl Mza purkinje fibers ! .Sl 134 g aale =siS
23S o3 c32dl & M lsba> o5 flall (0aS M2a &) impulse/!
o33lgdll g ddlaiall —>wold necrosis Ll o> oMs =bla
eI g3 :_l_).'a_-SJi bLahsldl a ql.ll signal/ Wl iz oM
1? < purkinje fibers ! «wa U1 <131

Jdos 031 OB iato wdy oo axsdl SN oM dexa e Wl oo
A oaS Lasd Dleln x> La 8 8 gaxd 035 oM @glS
bl oo wls =sls U signalJ! gas5 obbdle dg (UL
galas o lase damaged tissue ! oddls> caly oaS
Olelo 0aS adY aslsg 0aS add 3Ll 55487 o5 obstacles !
H?_3\3 an>ly9 h|,.vL: add g alaSs podl Mo oasS Lalsy amg 3yl
signalJ! Wit P damaged/)! ddlaiall o, Jlg> add agatg
cllgled I ZalSl Lilasi pofs oaS ddlaie oyallos vl 2lyyesI)
= Re-entry s Re-entry leaw! I D15 Ul gasall 3
627

tachycardia Ul «lewil asi ssa o3 clggzaw, Bl JUIs
saze A aosall Asen MI sleew tachycardia «Sle ax>
s ol necrotic J! ©lusignal Jasis ledls> als Re-
entry <2 oas (ali Laay unidirectional pattern.
Jllidocaine i=dll Lle 2w g &SIl e Tas Seaze L4
Al Ja5s osNa channel J! Missexcitability - 4S3=Jls
oilasza Re-entry. lesd U dakazall 3 1.8 ML




@ effect of Lidocaine on AV conduction:

effect _ssle ooa 00 ade =lludgd Bl U1 8 @IS guyydc o9
0950 oSG U &9l e 2= .conduction ! Lle g0l

Ul G speall sl e s oass lgeln 23515001

&3 AV conduction! e 535 Lssle oo lasl llaggsdss

o Lmmaie Jldbg dxl> ds Jskaa s 5530 M Quinidine!
..Supraventricular arrythmia ¢ s’ o arrythmial «s'is

QuinidineJ! &3 S>3 M oga m ( pmaz dg  Jrda Y osa
o5 ols «so! conduction b @8Me ol Y g8  zmazy Mg
wsa Mig lidocaineJ! <! Join oIl Loy 8

gl Sl Wil 2o e nsS Ao Mo ‘Aitbs conduction/!
Sty & da8 o o3 conduction ! & sclz effect)! N>

@ Route of administration (Lidocaine):

LidocaineJ! —ww! o L3 dage 45U dxd gl L ule
GY Tl ol8) maslzo e oral waslzg b lidocaine !
el = %96 wwe yuSio liverd! oral gl 131 lidocaine !
i Laman ba Jldlg co3usShis Lasa Lo liver ! pods o3l
AMIY 3 clded La o3 olshall 8 IV s sy

aal Mexiletine:

2Pl 8 kAL Lidocainel! &3 22 mexiletine!

first _sslas>o o oral 2=5-lo Wil a5 IS 55 uses s
0aS LidocaineJ! 3 LiverJ! -2 pass metabolism

Moo coisle Ll clgay canl clgds oyoezanll oM qJLZJL_!_g
Islas o ass damaged tissuell e geaascie rolss Jdaue
~aladll 3blall 3 Na channel/!

B s o> 4l g (Lidocaine) S¥s¥ e MIJ! £ 90 cnn
dclws 24 Jol & L=l 4555 Ll Acute stage ! glo o5 =l
elgs e amad 3ule axslg 8 7oy Wl Llasl (335 3all dsi=ll \J_g
e« post myocardial infarction <lgs < oral
il Ay Moo asil Lo oral a5l Ses ¥ mexiletine !
UpdMu (Lidocaing ot olstall e gllag be a= lee

Ueanies

SCAN ME!
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il lgyae Job padl & Oilye OMI dais> didi> a5-L 2
ol anm 31 Ao B oral &Y dhie do mexiletine]!
Isla>. (Lidocaine) os a4l su>gll 318l Jaall aes o)

B grwSizg %96 4w .excessive first-pass metabolism
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Arrhythmias

* The normal heart beats is regular.

* Arrhythmias and conduction disorders are caused by abnormalities in the
generation or conduction of the heart electrical impulses or both.

* Causes:
1. Heart disorders: Lol Couleis LGl 2y ( Venbricle  abium)
* . 0o, o CJ."“LF"-’ 19“’(-""*/‘_9)":”4’-‘ (,.,\ .
* Including congenital abnormalities of structure e.g., accessory atrioventricular
connection

* Function (e.g., hereditary ion channelopathies) <t cuy =g ¢ o
. Channe| I WS ¥ abnormal ( Na, k,Cﬂ)—aMaAcH‘oﬂ_hJ:',., e
2. Systemic factors: el
 Electrolyte abnormalities (particularly low potassium or magnesium), hypoxia
* Hormonal imbalances (e.g., hyEPthyroidism, hyperthyr?idism) Vegy wpoctant b carec) CPlosium)
1 ale

. Common M . ) Ly 4_’1!
* Drugs and toxins (e.g., alcohol, caffeine). Teehyeatdia jas e




Cardiac Arthythmias, Animation.en.srt

Arrhythmias

ALILAMEDICAL MEDIA

www.AlilaMedicalMedia.com

* https://youtu.be/6LrptveKYus
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NB: This video is for
you to understand
arrhythmias and it is
not required for the
exam.



Arrhythmias
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Symptoms of
Cardiac Arrhythmia

Slow Heartbeat Fast Heartbeat
J— NRTRTRIRIRIED

Symptoms include:

Palpitations, heart, chest pain,
dizziness, risk of heart failure
and sudden death

Symptoms include:

Fatigue, palpitations,
wooziness, dizziness,
fainting, unconsciousness
or even sudden death




Antiarrhythmic drugs

Three Primary Indications f%&qtre_?tinent of Cardiac Arrhythmias
OXSﬁena 1) Sue )

& 1. Arrhythmias that decrease cardiac output (e.g., severe bradycard|a
w1 4o <ventricular tachycardia or fibrillation) ™ » @b b o G o wedig?

outbput Catdiaoutput | clas  HR 5 13
2. Arrhythmias that are likely to precipitate more serious-

arrhythmias (e.g., atrial flutter may lead to sustained ventrlcular
Db ji b dé Lol v 3 By 0w b, %:g:}c O oyt Sl Syl
tachycardia)

3. Arrhythmias that are likely to ‘precipitate an embolism due to

creation of vascular stasis (e.g., chronic atrial f%brillation)

emdlism |, L U5 anh‘clauhﬁ rga,jaﬂ



Antiarrhythmic drugs

While drug therapy is still the most common method for treating
arrhythmias, other non-pharmacological therapies are also in current

use. Which includes: ¥ b bl el
1. DC cardioversion, implanting of a pacemaker, or defibrillator device
(ICD) Iyg/ud\ Pacemaker )y Wils AP cJo o Asmdel by Lps, Pacemalier ’91_"%4 s b ()

2. Carotid sinus massage (* vagal tone) .+ = kst s

3. Surgical or catheter-mediated ablation of an ectopic focus, coronary
bypass Surgery_‘ rebractory fefied, s [y elechrecal Signal s |y w‘w_“.ﬁl}_& Aﬁﬁo&bfbsis G sic ol f

. M . .EX}'.fqbéal' Ao gmpss CYcle o L’D"‘L‘C)\f“/‘dw Tisue Ao o s .
4. Lifestyle modification (avoiding events that aggravate an arrhythmia
- e.g., exertion, emotional stress, non-ideal diet)



Antiarrhythmic drugs
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Antiarrhythmic drugs

ALILAMEDICAL MEDIA

www.AlilaMedicalMedia.com

https://youtu.be/OnLsLByuoOE «-~ Iyt
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AntiarrhythmicDrugs
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Disopyramide
Quinidine
Procainamide
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Beta blockers? Lol

Propanolol
Atenolol
Metoprolol
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Class | Antiarrhythmic Drugs

* Act by blocking voltage-sensitive Na+ channels.

* They bind more rapidly to open or inactivated Na+ channels than to

channels that are fully repolarized-<=t5n b »fw v52 Vilapa ) AP J a1
PP Ial ) e §F ool g b 2y Quid o MRy B0 S Chanel SIS0 ja5 Phase 0 o inackivaber  @lp) B GI L L s

* These drugs have use dependence (or state dependence) prop%”;ty et
as show a greater degree of blockade in tissues that are frequently Afi;‘,;a |
depolarizing. Which enables these drugs to block cells that are chame) i lo
discharging at an abnormally high frequency, without interfering =

with the normal beating of the heart. ! NSPSIPY
b wmality g o ot L Gospor ol chamel Jy oo 1,y faicto use  depondancs



Class | Antiarrhythmic Drugs

* They have proarrhythmic effe@cts, particularly in patients with reduced

O left ventricular function and atherosclerotic heart disease.
(& Lucy lWepdl fpid (po ) ok Arbgthmia  @uie (& 4 S uspgpl [kt bl

* Class | drugs are further subdivided into three groups according to
their effect on the duration of the cardiac action potential.

CLASSIFICATION MECHANISM OF ACTION COMMENT
OF DRUG
1A Na™ channel blocker Slows Phase 0 depolarization in ventricular muscle fibers
IB Na* channel blocker Shortens Phase 3 repolarization in ventricular muscle fibers

IC Na* channel blocker Markedly slows Phase 0 depolarization in ventricular muscle fibers

OSE 7y A sl ) Glaliall ALY gacdl) Cilaglaa (pa 8lAS L
el g e (o Lgutla daual g
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Class | Antiarrhythmic Drugs i s

o Yl el £ S
. ] e @
Bind to and block the fast Na channels in non-nodal tissue (e.g., myocytes of

the atria and ventricles, His—Purkinjgsystem): Q& 84 n,,,i
= AU ne

©_pup 5 Ko
*Blocking fast Na channels ":
» { Slope of phase 0 = J in the amplitude of action potential = |velocity 3

» { Velocity of action/potential: Transmission within the heart (J

- says) JEL ) AP 50 W2t cell 1 ol 13 «dha e JL 7)) S myocytes from one cell to another ¢« Jiii A PJi=
Cond uction VEIOCItyl conduction_~a: ¢ cell 2 < slow down W ke s¥50J) («20A.P Was . cell10cs smas i lady

* Important mechanism for suppressing tachycardias caused by
abnormal conduction (e.g., reentry mechanisms)
* Reentry mechanisms can be interrupted by J{, abnormal conduction

JAY reentry mechanism Wl sas 48lida 5 yila B bl (Saa ghfd ld Leia alby accessory node Wb tissue J) e
0 O ishaigsl) JI8T Ll 9 Ul iccnode(Av,,SA) cwinitiation Us 098 L ¢ s cladl) & 3 continuous activation 4
T2 ( abnormal conduction J J&) sxa: a3¥ (s M HR J) Jiis myocyted myocyte
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Class IA Antiarrhythmic Drugs it

Procainamide

Quinidine is the prototype class IA drug.
Procainamide
Disopyramide T 5 T S ol liio ot ¥

They have concomitant class lll activity ( K channel blockers).
They can cause arrhythmias that can progress to ventricular

fibrillation. oLn O (@ s ub S1Ee
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—_—



Class |IA Antiarrhythmic Drugs

Mechanism of action:
T «Na channel effects:
* Intermediate speed of binding and dissociation from
voltage-gated Na channels
1L * Slows the upstroke of action potential and conduction

*K channel effects: 2o o 2251
e Blocks K Chaﬂ[lﬁ,e!!é,d,w\lf K efflux 9 slows repolarization

dd
* Leads to " ERP and action potential duration - QT |
slowing Us ua: Jski Wl in general Wikis ERP J) (& (Sa Uy L
prolongatlon] 535 L 3 5 92 35 (sas ERP (anilals (a2 3 HRRs oIlsof AP
J A3 Al a3l L (5 9 6 ks sNOPARIHR ) s o
‘Othe r EffECtS S L) Ja 5 il B gl g caSile L s A 1958 conduction
h u‘-‘-‘ndh-“u'“ 2 l)
* Anticholinergic activity - can 1 sinoatrial rate and
a?
‘Tﬂwg atrioventricular conductlon(\l, Myocardial contractility)

HR J 255 M4 SA node J i o & HWRAL enm,

2,

w\

Class
depolarization. In addition,
becau
activity, these drugs prolong
the action potential.

IA drugs slow Phase 0

se of their Class 11l

No
d’\lg

Quinidine, procainamide,

and disopyramide block

open or inactivated sodium
channels. These drugs have an
intermediate or slow rate of
association with sodium
channels.
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* Anticholinergic activity = can 1 sinoatrial rate and

atrioventricular conduction(\l, Myocardial contractility)
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prolic Jead -Seo chia lins class 1Y/ 4iga¥ oS4l sl 54 anticholinergic J! g1 8,23 83,5800 &S,y g Leaa”
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Class IA Antiarrhythmic Drugs y i

Procainamide
NP =R VERT
/_\

* Quinidine has mild a-adrenergic blocking and anticholinergic
actions. T

" Procainamide has no a -adrenergic blocking and less’
anticholinergic activity than quinidine 7 e

= Disopyramide has no a -adrenergic blocking and more
anticholinergic activity than quinidine. It produces a greater
negative inotropic effect, and unlike the other drugs, it causes

peripheral vasoconstriction.
N\JW

K Aaragrc blocking 5 e 52 S Leao <

aLiuN) il CJLA 5y gasal) coagyx*
sialil s majord) el ghda
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T ClassTA Antiarrhythmic Drugs gy

Procainamide

* Therapeutic uses:

1. Quinidine: atrial, AV junctional, and ventricular tachyarrhythmias.

2. Procainamide: to treat acute atrial and ventricular arrhythmias but it is not

B ./ often use as it is replaced by electrical cardioversion or defibrillation and

»
~~ amiodarone

o & o o o o o o o o
Tt g, Disopyramide : Ventricular tachyarrhythmias and atrial fibrillation and
flutter ( not first choice)

*4
* Contraindications: patients with atherosclerotic heart disease or systolic heart

failure.

* Sides effects: Large doses of quinidine may induce the symptoms of cinchonism
&blurred vision, tinnitus ,headache, disorientation, and psychosis).



Class IB drugs shorten
Phase 3 repolarization
and decrease the duration
of the action potential.

Class IB Antiarrhythmic Drugs

* Lidocaine and Mexiletine
e Mechanism of action :

1. Na+ channel blockade:bind primarily to channels in the
inactivated state. A oK

Very useful for arrhythmias in ischemic myocardium: because

ischemia leads to slow cellular depolarization that inactivates

sodium channels, and therefore enhanced binding of IB drugs. m,,,é
.

— M"”‘S’M -> 5)!9.“: L

@ { Velocity of action potential: Transmission within the 1] =
heart (d, conduction velocity) | A

Shorten phase 3 repolarization and decrease the duration of | e |

Lidocaine and mexiletine

the action pote ntial — Mknm'sha wj,g‘,") B O:.,J:“) block open or inactivated

sodium channels. These
drugs have a rapid rate of

e Neither drug contributes to negative inotropy.— Taswe Jlv-gbii ou || aLRLG
Ischemia  av ),
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Class IB Antiarrhythmic Drugs =~ vt ter

Lidocaine

Mexeletine

* Therapeutic uses:

S — '|'y\ a\/\*{’

e Lidocaine:

1. As an alternative to amiodarone ventricular fibrillation or
ventricular tachycardia (VT).

2. May also be used in combination with amiodarone for VT storm.

. I\_igxiletine;_‘-m
Is used for chronic treatment of ventricular arrhythmias, often in

combination with amiodarone.
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Class IB Antiarrhythmic Drugs =~ et

Lidocaine

Mexeletin
 Adverse effects: @

e Lidocaine: Central nervous system (CNS) effects include nystagmus
(early indicator of toxicity), drowsiness, slurred speech, paresthesia,
agitation, confusion, and convulsions.

* Mexiletine: Nausea, vomiting, and dyspepsia.
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Class IC Antiarrhythmic Drugs Fries Please!

Flecainide

* Flecainide and propafenone Vot chanel Propefanone

e Mechanism of action: o o

e Suppresses phase 0 upstroke in Purkinje and myocardial fibers
(slowing of conduction in all cardiac tissue ) = Like grovpe A+R

* Automaticity is reduced by an increase in the threshold potential

less firing s < )] s
Le
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Fries Please!
Class IC Antiarrhythmic Drugs .
()Qa (e Flecainide
* Therapeutic uses: Propefanone

* Flecainide

1. Maintenance of sinus rhythm in atrial flutter or fibrillation
2. Treating refractory ventricular arrhythmias.

* Propafenone: Restricted mostly to atrial arrhythmias

1. Rhythm control of atrial fibrillation or flutter and paroxysmal
supraventricular tachycardia

2. Prophylaxis in patients with AV reentrant tachycardias.
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Class IC Antiarrhythmic Drugs Fries lease!

\4F
A+ C'(?]") /@ —> \\*B jwp,»v«* L Flecainide

A Propefanone

Flecainide and propafenone

e Due to their negative inotropic and proarrhythmlc effects, use of zr
these agents is avoided in patients with structural heart disease (left
ventricular hypertrophy, heart failure, atherosclerotic heart

disease). u

* Automaticity is reduced by an increase in the threshold potential
\

less firing se: < ol 59
Le
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Class IC Antiarrhythmic Drugs P~

Flecainide

Adverse effects: Propefanone

* Flecainide :blurred vision, dizziness, and nausea ‘/

* Propafenone: blurred vision, dizziness, nausea and may cause
bronchospasm and should be avoided in patients with asthma.

T SNne—e—mm—— S ———_~ —

|
) P ) gpo=>
* Fries please ,don’t give propafenon to asthma patients!! S > bt
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