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CARDIOVASCULAR SYSTEM

e The word Cordiovasculer s made from two words
Cardio  —  heast
Vasculas — Blood Vessels

o The human cudiovascular system s @ System of orqans thok
includes Neast . blood vessels and blood.

® Heast pumps the blood Into blood vessels and blood Vessels
Cisculoke the blood +hroughout the  whole body.

e (ardiovasclay qu’tem % Lqmphah‘c Sl,s’fem = Cu‘mjlatory Sysfe:n,

[HeART

e Heost s 0 hollow muswlas orgen that pumps the blood  throyghout

the whete beeh{ blood vessels.
e Tt is a smal stoucture , foughly hav:‘ng the sze of pevson's closed fist,

Pulmonary Aﬁem/

-+ Pulmonary Veins
Bicuspid Valve
Aovhic Valve

Tacuspid Valve
fulmonary \olve

Tnfenor
\ena (owa




ﬂ‘&_: .(one shape ( Lke closed fist)

Dimensions - 19cm x 9 em X 6 (m
_Llocokion © Mediastinum (Space baween the |Un3&)
_Weight - About 250 g In females and 300 g I males .

| Layers OF HearT

The walt of the heast consist of three layers :
O Pesicardium
@ Myocardium
@ Endocardium

Pesicardium

e Tt s the uppesmost \cu{ezs of the heast thot encloses the heast
and foots of the Dblood vessels .

e Tt surounds ond potect the heast .

o T is also diided Into two main layers

) Fibrous  Pesicardivm

(@) Seroys  Pesicordium

Fibrous Pemcardiom | © TF s a fough extesnal lower made of dense
tssequlor  connective  Hssue

Sesous Pesicasdiom | ¢ Tt 1s a thin intenal layes which IS ftself
- divided Ito fwo main |ayess
@ fasietal Loyey
@ Viseeral Layes ( Epicardium)
o T+ secret segous fluid which mantauns the
luomcation of heawt .




Myocawsdivm

® Tt 1s the middle loyes of the heast made of amliac muscle tissve.
® Tt mokes up the bulk of the heast.
o The m\focavdu'um S ﬁvsponsiblc fos P“mP'"f} of heast .

Endocasdivm

o It Is the innesmost layes of the heast.

Tt \s made vp of hin layes of epithelial tissue.

o It pvouides smooth l\'m‘n/cl fov chombess of heast and Covess the
Valves of heast .

» Fibrous Pesicamium
Pavietal fesicadivm
Wisceral fewicardium
Mqo(cnd\‘um

—» Fndocahiom



[CHANBERS Of THe HEeARrT |

e The heast mainly consist of 4 chambess
® Rignt Atsiom

@ left Atoum

® Rignt Ventmcles

@ Left Ventmcles

o The ihickness of wall of the 4 chambers vanes acwwding 10 thers
functions .

o The left side of the heast hos much larges wosk load than the
right side of the heast, hene wall of left side Is much thicker
compared to fignt  side of the heast .

Right Atzium |
o T is poesent on the upper ngnt side of the heast.
o Tt Teeives deoxqgena&ed blood  fsom Supesior and Infestios Venacaua
® Supem‘ov vena (ava P?Yesen’( on the uppes side and Infesioy Vema cowaq
plesent on the lowes side of fignt otsium,
o The auerage Jickness of wall ts 2-3 mm.

Left Atsium

o It s present on the uppes left side of the heat.

o Tt feeive Orygqenated blood from lungs through pulmonesy veins.
o Tt is smalles in shope Compared to Rignt aksium,

e 4 pumonary veins opens in the left atmum .

o The averqe thickness of woll is  3-5 mm .




Right Ventmcle
* Tt is poesent below the right Ofoium .
® Tt rtecieves Deorygenated blood from the right afsium .

ot fooms a lage past of heast
® The averge ckness of wall Is 3-8 mm

Left Ventmcle

o Tt s poesent below the left atmum.

o T} Tewives quaencx%eo\ blood from left alwum.

® The woll of \eft ventmcle s two - three times thickes than nght
Ventmicle .

e The Overaqe Wickness of wall s 10- 15 mm.




EVALVES OF HEearT I

Heart consist of 4 types of valve :
0] -FGicusPid Valve
@ Bicuspid Valve
@ Pulmonary Valve
@ Aovhc Volve

T's\'mspid \alve
e T 1s also known as Kight artsioventsiculos valve .
o Tt sepomles the fignt atoium from gt ventwicte .
e Tt P’tfe\mis backflow of blood Into atwium .

Biawspid Volve
e T% is olso known as left atmoventmiculas value
o Tt lies between left otoium € left ventmcle
o T prevents backfiow of blood nto atwium

Pulmonary Valve

e It (on O\s,o be known as Semilunav valve
o Tt lies between the rnght \lentsicle and Pulmonemf awfeo-y_
© Tt pueverts backflow of blood nto pulmonesy ~ astesy .

Aoshic Valve
o Tt k also known as semilunay Valve .
e Tt lies between aosta and left ventricle
o i ?ﬁ?\len’(s backfiow of bload in Acsto




I BLoop VESSELS I

o The henst pumps the blaod into blood vessels that vary [n stoucture
size and funchion

® Blood vescels are of mm‘nlY thiee  ypes
@ Astenes

®@ \ens

@ (apillanes

Ftesies

® Auteves are the blood Vessels thak Commy blood Oway foom the
heast and supply to the whole bOdy.

® They generolly carry oxygenated blood Cexcept pulmonery  Astesies)

o The\, are (omposed Of fthree |ayers .

) Tunica Intima

@ Tunica Media

(@) Tunica  Extesna

o Axouding to theis shope oand Size ’rhe\/ can be fusther dwided
infe two Class - '

AORTA|: Aorta is the lorest arfery of the body that cammies
blood from the heart 1o the Clwulatosy S%’(cm,

ARTERIOLES | - These are the smolles sub bwanches of awtestes




Veing
o These are the blood Vessels that oy the blood foom body  back
to heast .

° The\/ ggne]‘a“(_/ cam/ o\eongenoled blood (excep’r pulmonery veins )
o Theq ore olso composed of three IOu/erS same as astery .
® Theis wall s i compared fo artery - wall .

® Thels |umen size (s larger Compare to Ortery .

® Acording to thers shape and size , ey are dividec! into two
sub  classes

VENA CAVA|:! Vena cwa s the large vein thaf carry blood to the
hegst  fvom the body.

[VeNuLES |:  These are e smalles sub bwanches of vein

Cap?i\\mies

. (aioi\\an'es are the smallest blood Vessels that {fosms  when artesioles
and venules fusthes subdivided nto  Emallest  bonches

o These are the smallest Vessels thal cannects astesioles to venules

o They afe the sies of wnutwents and waste exchange  Defween
the  blood € body hissees .




[Broop CircuraTion |

o By the blood ctuculoion , nutsients, fespirakosy qases (02) ond ohes
essentiol produds  supplied throyghout the body ond  deoxygenated
‘blood sends back to the heast .

o There are two Hypes of cisculation oceurs in our body .

@ Systemic  (iscwlotion

@ Pulmonery Ciseulation

‘r¢ LUNGS —- *

Pulmonary Artenes Pu\mone? Velns
Rignt .\entwicle | Left  Atgium
Rign Atmium | Left Ventmdle

t !
Nena (ava Aosta
L— Booy  Tissues ‘*——{'
PuLMoNERY SYSTEMIC

(QRCULATION CircutATION




[Comucnuca Cystem OF HEeART

o It is a specilized system of Heast made of cardiac muscle fibses.
o They produce and condud the eledicol impulses through  heast
o The conducting system of heast work as Avle Rytmicity .

o This sqs{em consist of 4 mcﬁ'mr Pav’rs '
® SA Node

@ AV Node
@ Runde Of His
@ Purkinie Fibses

SA Node

o Tne ful fosm of SA Node Is Sinoatoial Node.

e Tt |s alsg known as Nolura) Pacemakes of Heast.

o Tt poodues the eledml impulses which s espansible o5 the
Contwaction / relaxahon of heast.

o T ‘moduce elecsicol pulses approx {00 times  pey mMinute

o Tt \jes o walls of n'ght aksium /_\'us!; “pelow +he Opening of Supesior
Vena caua \

\\

AV Node

o The full fosm of AV Node s Atsioventsicular Node

o Tt is alsa known as Second facemokes of Heast

e Tt (llects Impulses foom e SA Node and twansfes them to bundle
of HIS.

e Tmpulses foom SA Node fo AV Node feach in 0:03 second (approx)

o Ti lies at the bottom of ngnt aksium.




Bunde of HIS

e Tt \s also known as AV Bundles.

® Tt reeives the impulses fsom AV Node and tsansmit to Puskinje
Fiboes

* Tt lis at e septum of heorst.

Putkinje Fibwes

o The putkini fibses ave bronches of specialized newve ells .

® Tt <ecelves eledwical Impulses fsom Bundle of His and ‘Ywonsfes
them very a(uickh, to yous nght and left neawt ventwcles .

* They les at the wall of nght ond left  ventoicles .




Caroiac (veLE

® (ordioc cycle Is defined as sequences of events taking place dom‘%
each heost Dbeat.

® Now 1 heast beat Includes

O 1 Systole ( contmaction)

@ 1 Diastole ( Relaxahon)

® So we (on also Say Cardac (ycle ls the fime when 4 systole
and 1 Diastole tokes place

° Dumn/q Systole heast Contsacts

® Duuinq Diostole  heawt relaxes

Time Pemod of (ordiac (ycle - 0-% Second
Nosmal Heast Beot . 10-3S beal pev minute

Stages of Gudiac (yde
Card\ac (ydle lncdudes 3 main stages

@ Astmal Systole
@ Ventmculdy Systole
() Complcte (ardiac Diastole




Awtesiol Systole

e Tts time duration 1s 01 second .

® Duoing astesiaf Systole SUpeTIoY  ena  (ava and nfevios Vena
Cva  twonsposts deoxyqenated blood Into -nght Otmum ond at
the same time 4 pulmonary veins Duings oryqenated  blood
into  left akmum

¢ Finally n the last step hn‘cusPid valve  ( atwioventwiculas valve)
open and 0s Q Teslt of ostezial systole blood fsansfes  Into
ventwicles .

Nentsicwlaw  Systole

e Tts Yme duration (s 0-3 seconds . ———

o (hen blood Comes tnto left and nght Ghstem ten 0s Q result
of ventmcular systole , blood foom the both ventsides transfessed
Into pu\monon, (mem, and Aosta .

o Aftes awtesidl and venticvlay systole alt e Volves qet closes |

e Asigria) and Ventmculor S\,s%ole ocurs due to electwcal Impulses
generared by SA MNode ond {osfered by AV Node.

Complete (ardiacDiastole

e Tic Yime dumkon Is 04 Seconds .

o When both Ostemal and ventoiculor systole Completed there IS -a
Complete diostole of Ou Seconds , When @ats— Oktum and
ventrides Qet (el axed .

o Cordiac diostole oavis so that heast qet feody fos next
rdiac  qyde




ELecTroPHYSIOLOGY OF HeArT

. ElechoPhﬂa‘oloay of heat refere to the shdy of elecnal
pocesses that  Qovern the fundion of the heast paicslasty
how the and Condudt decnal  impulges

® These electiicol Impulkes wosdinafe the ntrochon of the  henrt
mugcles | ensurin% psopes blood flow.

® Tt cosit 0fF 5 " Phages :

® Phage O

@ Phase 1

@ Phoge 2

@ Phose 3

© Phoge 4
Phasse

Phase 0
® The phase 15 charactesized by a fapid upstioke in membuane patential
o Tris used by sudden openin of Vol 9,(1}%' sodium  CNat)

channels , leading. to o |al(3£ infux of Nat fons
® The cell membsane potentiol bewmez Mmore  posiive ,movin%\ around

-390 MV o + 30 MV,

o This ’m‘aserg muscde contrachion

Phase 1

® Not chamnels closes , and there Is a trandent Outward flow of
J‘)hohssium long (Ck¥) Pnrough k*  Channels

* This crestes  lithe , small dip in Membwune  potential .

* Thic phase fs known 0% Titil o5 Potiol Repolarizahion .




Phase 2

o Tt is kown a2 Plateau Phose .

® (2t channels , a\louul'm}~ (@* 1o enter the (el owly . while k*
conkinueg fo exit -

® - type (0¥ channels  apen , while. Some. K chamnel2 femain Open .

® The inflow of (2 baances the oufow of k', cuugn‘n% the.
membrane potenh‘al 10 remain relah‘ue!y Stable,

® This Plateau phose Fdolonq& the adion Potenﬁa) ,ensun'n%
2ustoined  Contothon of et musde Necessory for efredive_

Pumpin% ]

Phase 3
o (12 hormels close, while Kkt ntinues fo leave the el
® Lt channels domincte as (b2 channels Close.
® The membrsane Po\en’n'al veluma. fo Is rszn(a, date dw to @nlinued

efflux of k' .
® The el fepolovizes | iepazing. fir ned Qe OF  depolarizndion |

Phase 4

* The cell remaing ot ifs redima, membzane Pofentiod unkl it IS
depolarize n bl/ a new Shmuug .

® k' channes mantain the feting, Membzune Potenh'od by al\chn'nc(]r
k' to flow oub, while (Not|k ATPose) ddively malntain 10

adients. ‘
e The dl is in its r@ﬂn& gtate oF round -30 mV awauﬂn%

the nat  depolarzation phose.




MemMBRANE  POTENTIAL

Time

Phases Of Adion Potential



HAEMopyNAMICS

® Haemodynamics fefer2 fo Shudy of blood flow and foses rvolved
in the Crsubntion of blood ’rhr0u9h0u{ the  body .

* T focwes On urd@rdmdin% how heast punys blood &
how blood flows *hroug,h the Crmxlaiovy &dﬂem.

® (ardiac OulPu}
® It ic defred 0% amount of blood thal heost pumpr i 1 mitukc

CO- = Hewt Rafe X Shoke \blume

© Henrt Role -
o Tt (s defined ax number of heaxt beals per minute, .
® Nomol Ran%e_ 1 €0- 100 beab per minute.

(® Stioke Volume

o Tt ic defined 08 gmount oOf blood pumped by left
ventncle 'n one  contrachon.

@ Blood Psessure

o T is defned o8 e that blood eers agungt wall of
blood vessels .

® TFis of two typeS

(M Sysholic Hessure

@ Diastolic Pressure




HyPERTENSION

o The tem Hypertension referred fo “High Blood Pressure’.

e Tt is a chronic medical condition that anses when blood Ppressure
s abnomally high.

e Tt oaurs Wwhen blood Vessds gets narmowed € Cuse blood to exert
Mote pressure on heart's woall .

® Heatt € Blood vessds an tolerate high blood presure tor months <
Jears bt eventually high B-P- ended up damaging wolls of heort
that leads 10 Heart Failure .

® As per the world heolth Stolistics , approx 1:S billion adult population
acoss the world is suffenng rom Hypertension .

STAGES OF HYPERTENSION

STAGES SysToLIC BP DiasToic 8P

° Normal < 120 mm Hg <80 mm Hg
® | Pre- Hypertension 120-133 mm Hg 80-83 mm Hq
|e Sfage I 140- 153 mm Hg 30-33 mm Hg
° Siage I 2 160 mm Hg 2 100 mm HS

Types OF HUPERTENSION
Hypertension is of mainly two fypes
O Phimary Hypertension
@ Seandary Hypertension




PRIMARY HypERTENSION

e Tt is dlso known as Essenhial Hypertension.
® 957 people With High 8P Suffered with Foimary Hypertension.
o G'e"em“‘{ muses behind this are unidentified .

CE@WNDARY HYPERTENSION

e Secondary Hypertension is Often aned by ather medicl @ndHons
Sudh ¢s kidoey , artery . heart or endocine System disarders -

® Hs less ommon thon primary hypertension afFech‘n% 5-107. of
Hypertensive - patients .

o Tts more ommon In Younger people .

Enowosy [ CAuses OF HYPERTENSION

fc we disaissed early , it is very difficult fo find the ead use
of Hypertension . but here are some following_ feasons ot con be

responsible for Hypertension .
Tnacive life Style

o

® Siress

° ObeSiN

o High sodium (salt) diet
([ )

[ ]

»

o

A\cohol
Smok!‘n(a
kidney Disenses .
Diabetes
) Age
o Family History
o (etain Mediclions



PATHOGENESIS OF HypERTENSION

Pathogenesis of hypertension is often mullifacorial € complex , it cn be
descrived by following. mechanism

® Increased Adenvlar Resistance

® (hronic Renal Failure

e Sympathic Achuation

® Adivokion of RARS System

(1) TInaeased Adenolor Resictonce

® An incrense in atenolor fedstone @n lead to Hypertension by roising
blood pressure within arteries .

® An incease in Orteriolar fesiinee N be ocur due to many reasons
l'ndudin% ’rht'm‘ng € ﬁadun‘ng of elagtin, increased aollagen dleposition
£ inqeased  wall “hickness .

® Tt further indeoses fisk of shmke , wronary artery disease € CHF.

@ (honic Renal Failure
® When kidney doesnt funion property then it fails fo excete nomel
amount 0F sodium thot leads fo sodium fetention .
e Now this sodium relention auses woter retention that increases the
blood volume that lends fo Hypertension.




® _Sympathatic Activation
® Siess 2 various Other fadors lends to the adivation of sympadhotic
nevous system that @uses increased release of nor- eppephaine
® Now 4his leads to increase cardioc Output € systemic voscdar

raistance.

@ Adivalion Of RARS System

® RAARS stands for Renin Angictensin Aldosterone System.
® Renin s a harmone felensed by kidney while Angiotensin Is feleased

by luer € When ’rheq both combines acivates Aldodterone .

| Angiotensinogen 4—————
——v- Renin l

Angiotensin -I
1
Angictensin - 1L
| | |
! 1 ! '

Vasomnstniction Sympathatic Activation| | Blood Volume|<— Aldesterone

»| HyPERTENSION | <




SIGN € SYMPTOMS

® Headache
® [izziness
[ )
@®

Blumad \ision
Naused 4 Vomih‘n%
° Fah‘gue
® (hest hiin
® Treqular Heartbeot

COMPLICATIONS

® Heart Attack
® Heart Failure
® kidney Foilure
® Stoke

° Reﬁnopafh\(

TREATMENT / MANAGEMENT

® Non Phamaclogical
@ nghk Loss

® Fxerdse

® Meditakion

® Healthy Diet

@ Phamaclogiadl

e Diuretics

® o ,B Bloders

e \Vasodilators, ACE Inhibitors



CiassiFicaTion OF ANT  HyPERTENSIVE AGENTS

Anlihypettensive Dmt}& ole Classifed o3 follows -

®_Diuretics

® Thiozides - Hydroclosthiazide
Chiosthalidone
¢ Indapamide

® High Ceih'n% " Fse  Furosemide
o K Span'n%,'- Spifonolactone,  Amilaide.

@ A Inhibitoss

Captopail
Lisinopil
Enalopail”
Pexind opeil
Komipai|
Fesinopail

® Angiglensin CAT) Blockers,
J

Losartan
(brdesortan
Twbecarton
Valsarton

e Telmisaston




@ Ditet Renin Inhibitos
® Alckiren

© @lgum Channel Blocker,

. Uerapamil

* Dihazem

* Nifedipine
® felodipine

® Amlodipine
¢ Nikendipine
® locidiping

© B Adrenetg ic Blockerg,
* Propsanolol

g Mdopmlol

® Atenolol

®d o Ad tenergl‘c Blocker
o Frazosin

® Terazosin

® Doxazosin

® Phentolamine

» Phenoxybenzamine




ot B Adlenergl‘c Blockers,

® |nbetolo)
® (anedilol

® (entral S('/mPOl'holqh‘c';

® (lomdine

¢ Methyldopa

© Vosodilatoss

® Aretenolr - Hydrlozine
Minoxidlil
Diazoxid e

® Aeteriotas + VUenowsy, - Sodium Nl'rmpmwm



DiureTICS

® Direhs are a closs of duge Commonly used o< Anhypertensive
agents dus fo heir abilty o lowes blood pressute .

® They achieve this by promoting. the  excrelion  sodium and
Walef Jrhrough unhe , Wwhich detease. fhe volume of blood
Cfsculah'n% in the body , ulh’ma}ely lowezsinﬂ_ blood poessure

O] THiAziDES

® It is met common Pvegcﬂbed diurehcs for  Hypertension .
® These diuretics are "inexpenave fiset line anihypertensive a?enrs,

Medhanism OF Achon

* Thiazide diuretice such a8 Hydrochloshiazide and - Chigsthalidone
lowes blood psaswe Dy ading, poimasiy - on the lidneys ,
reducng. blood Volume .

o Thiazides Inhiblk the Sodium - chlowide symposter in the
Distal  Convuloted Tibwe of kidney -

® By blocking, this trangposter , thioades  prevent the  reabeosbhon
of sodium @ Chlonde foom Urine o Blood.

o This leade 10 Incented excrehon of sodium , chlowide and
water , (edua‘n% bledd volume .




PHARMACOKINETIC  PROFILE

Absgabtion * e Thinzides Grle well absosbed ofally -
® However , 0bcosbhion May vary belween different drugz.

Distbulion : e;(/ are moderately bound fo plosma - profeins
and hawe vanade ' volume of distibubion

Orcet of Action & o Typically 23 houre after ofol administrahon

Peok Effect © o Ocurg within  4-6 hourz

Ouation OF Adion * o Ranges Detween R -4 hou for
Hydrochlosthiozde , but can lagt upfo
48 howg for Chlorthalidone

Metabolism € Exaetion : ® Thigzides are Not  extensively metabolized
and ore poimanily - excreted unchanged|
by the Hdna,&.

TherAPEUTIC  UsSES

e Thiczde or thiozide - like diurehcs are effechve. 1n fedua'n% the
incidences of stiokes , heast foilwe et .

® Ojurehcs @n be eﬁecﬁuely used 1n obese , eldedy and cliabehic

o They are used in patients with systolic heat failue and exess
sodium [ntoke

® Thiozde diwrelic Incresec  @icium level and  devvenge  OSteopotoss -




Aoverse Errect OF Twiazioe Divremics

® They Can lead to low levels of Potossium and sodium |
os well ag elevared calcium levels

® Brcessive flud loss @n fewlt in debydiation , which may
auce dizzness, hedaches 05 fow  blood pressure

® Thigzides may mpai  glucoce oleance - potentially - inciecaing,
blood  sugar levels |, Which is parkicdarty  concesning, fte
diabetic  polients.

® There @n be a nsk of derensed Kdney fundtion , especially
in individud®  with  pre- 9xish‘n9ﬂ Hdney e

HYDROCHLORTHIAZIDE
Thic  probotype thiazide diureft  feduces  eledtolyk.  feabosbhon
fom fenal fubdes | thuy incresses excietion of  aer <
eledmolytes .

T is used in severdd discoder like Oedema , Hyperension
diabetes , hypoparathyroidist -




@ | Hien Cewne DiureTcs

Ht‘gh C&‘I'ﬂ% diuretics 0lgo  known 08 leop divieicx , are o
dass of  diueics that are hl‘%hl\/ effecive  In P?somoh'n%‘
diuresis .

Mechanism Of Achon

® They ac pm‘maﬁly on amndu‘nc(}, loop of Henle fo prerent
eabeosbhion of  C- 2 Nat 2 k|

® This fesut I 0 8|‘%nii?can% excrelion of these  eledmlyles don%
with  waley , 2 lowen‘n% i blodd volume.

PHARMACOKINETICS

@ _Avsosbtion : eThe  absosbed felabively quitk. When adminidered)
omlly |, ol+hou3h bioaadlipiity - Uares in  different dru%g.

@ Distibuhon - ¢ Loop dliuehcs are ht‘c&hly bound o Pl(mna proteing , meary
only a litle fodion 15 pharmaclogically adhve .
o Onget Of Qcion ocurg within 30~ 60 minkuy A
ofal  odmnishotion

@ _Melobolism_- o Funcemide s -minimally mefapolized and - puimaly
exueted unchan((]ed bg Hdnag%,

@ _Eaetion - © The mglazikf of (oop diwehica, -Qfe  ecieted via
the  Hidney? either umhan(dcd oF 0% Melabolites |



Potassium  SPARING' DiureTics

® These diveetis have Comparalively low effica

o 'ﬁ\a/ are clas oF diugelics that poomote  diresis  without caug\‘ng‘
sigoifont loss of  potassium that i dypcally  asaxiakd ity
Oher diurelics e loop £ hinzide diurehcs -

® Thet{ Qre ge_r\etolly used 'n  (ombinakion with Hydrochlosthiazides

Tupes OF PotAssiuM - SPARING
Potassium - Span‘n% Durehts are  dinded Into two Caie%o-o\‘e
hased on +heir Mechanism of Adhion .

O Adogterone  Antagonist

® Sodium Chamnel  Blockerss

Ch

MOA

® Aldosterone An%agam‘sL

o Thee d(ugg block the adion of Oldocdeione at the minenloamticdid
feeptos’ N the dical convoluted tubule and the a;uech'na~ duct
of the nephron in the Kidney.

o Aldoderone. & a hosmone that pvomo}es sodium  reabgosbtion and
Po’ragcfum excrelion .

o By blodq‘n% ddosterone , these drugg fedue sodium £ water
[ on lead:‘n% Yo mild diuresis and lowezn‘n% blood presue.

® At the same time, they @serve Polrm'um by F&Venﬁn% S
excetion , which i< pasiculosly impostant in  pakients ot sk of
hypokolema




Sodium Channel  Blockers,

o Thece dﬂu}& inhibit the epithelial adium channelz, \n - the.
distol port  Of  nephvson (adudnc} odium  reabsosbtion  and)
pzsomoﬁr% mild  diuresis .

® They aldo fetoin  potoseium  beawse  sodium  feabasbion i linked
to  potossium  excreion |, so by |'nhibih‘n% Sodium  feobsosbhpyy
PO}aSSium exciehon |8 wedued

PHARMOCOKINETICS

® Abarsbtion - They ore genenly well absoshed  when foken omlly .

@ Dismbulion :  These dm%]g are Uuidely distibuted ﬁmugmu} fhe bociy -

(®_Metabolism - Spironcladone 15 extensively Mefabolized 10 liver whi
dugs Auch 08 Amigide is nok exensively

metabolized)  and s MOSH\/ excreted unohangd i

@ Bxaetion ©  Thexe d(u?g are primaly exaeted In the unhne
%mugh cfdne%& i



ACE T NHIBITORS

® Anglotensin  (onverting, enzyme inhibitoss are  closg of  medlicafions,
commonly used o manage hypertension 2 other  cardiovoaalary
(onditions, .

® They od by, |‘nhibih‘n% the achion OF ACE enzyme

Mechanicm Of  Achion

® ACE inhibitows Dlock the - ACE enzyme , Which [s ¥espongible
for -Converting, An84'0¥ensin I ik Angictensin I

® Angiotencin T IS a pofent vosoconshictar , By |'nh|‘biHn% ACE
these druge weduec level of angl‘o’rensfn I, leadu‘n% fo
vosodilaon ™ .

Anglbimgfnoc}en ~— Livey
Kidvey —  Renin |

Angiotenin T
! @ ACE Inhibitox .
Angiotensin - IC

Pharmacckinehics

® Avamblion © Mogt ACE inhibitos: Ofe well absowbed fom GIT .
fos inglane, enolapall ic -onverted o its adive
foom , enalopuilat , Ofler cbsowbfion

o Digtribuhon : Tney are  dishbuted %muahout the Dody , wit
Uan,.‘n% \de(ab?e of Pw‘fein bl'noh'n(a\




®_Metobolism * Many ACE Tnhibitoss. , lke enalapsil < lisinopl |
are  pwodiug, and  fequire. Conversion O fhelr
Qchve Pgmg I the body .

e Exaelion - Ace Inhibirs are pvlmadl(/ exueted by the kidneys,
either undnan(aed o 08 Metabolites .

THeraPEUTIC  USES

¢ They are effedively used In Hypertension.

® They are 0lto Used In Heart failure.

® ACE Tnhibituse -0lso help fo podtect enol funchion .

® They are paaticulonty ~beneficial I diobefic pofients fo  peeent
05 deloy)  oogression of Hidney damoge.

AOVERSE EFFECTS

(Cou

qu(ihrkalemia
Hypotersion

Roshes

Tkchin

loss of Togte Sensahon




Some  Individual Drugg
0

Cap}o‘pzﬁ\

o (aplopsl is on ACE Tohibitos, widely used for the treciment of
Hypertension , Heart  Fallure . Diabehc nepopathy eh.

* Tt wou the foet ACE Thibils € have relabively 2nost haif - like
ompare o Other  diuge in - closs.

* Tt is fapdly Obsovbed foom ol foute |

o B\‘oanalibv‘\ih’ . Abow 60-%s /s

e Tt (s not a pmdmg like Othes ACE (nhibitows .

* Tt i eueted Ua h‘dnc%-

® Haf Lfe: 2-3 hows .

® Durahon Of Achon * 6-12 hourg

® Dosec © Need to adminickred 9-3 fimed daﬂx/,

Some Tmpostant fhints

Al AE Inhbisg Qre produg, except (apfopell < lisinopi) -
(optoprll 8 ghostesk € foslest  ading, ACE Inhibifos-

Romipail & pesindopail Ofe  longest achh dnigs .

ACE Inhibilowz are ’feraioﬂem‘c 1 Conmciiindicated i peeguancy .




| VasoniLatogs |

Vagodilatows, are @ class of  Ankhypertensive Acaer*s that  wosk
by re\axn'n% the amooth muades n the blood  vexcel wallg
leodlnta, o vasodilation -

Mechanism OF Action

* Untodilahoss  (ouse  Wasodilafion by difectly  reloxing, the vosculors
smooth  musdes beamse It does not  depend nesiows 05 eeples
@nivol .

® \osodilatos: feduce total pesipheral sesistance , thud  @rredt
Elevated BP In Pm‘mary hypertencion .

® They also act by l‘ncrea&in(} the leve] of Nitic Oxide Which
Is a potent vosodilatos.

o Thet, a0 ad b‘o“ opem‘ng‘ potasgium - chamel2 lmdfn% o
hyperpolmization -2  felaxation Of smooth Mudcles .

PHARMAMKINET(CS

o Absowbhion - *They are fopilly abgosbed, fsom 0wl administrahon |
Dioawailibiify  avies - widely ~ among, Individudlg
’rupn'callq belween 28-S07.

o Dighbulion * Ace Tnhiblore are wl‘dely drshibuted %mughoul—

the Dody

o Metaboliom * TB&/ are exrensiuely melabolized by liver , Fzyimazs\ly
thiougn aelyiabion”




Excrelion © Fygeted primasily in the uine | with wme biliay
excrehon .

Hat Lfe * Typically 33 hours ,

MINOXI0IL

® Minoxidil is o potent wsodilatos used as an - antihypertensive
ogent fis vere and fedctont ex of  Hypetension » while
it is more  commonly known for tk use In heah‘n% hais loss |
® Absowphon . Well obsosbed omlly , with neady 07 Dioawoiliity -
® Dichbuhon - Extensively distibuted info fissues , with a lorgg
volume  of  digtsbuhon,
® Metaboism : Primarly melabolied by fiver fo  inodive Metobdilws.
Vio qucufonidafion -
 Dxgefion - Metapoliter dre excieled mainly in urne .
® Haf Life © Neoly 4 hours.

SoDIUM  NITROPRUSSIDE

e Sodium Nihwprusside is a potent and  foat - ach‘nc(% vasodilabos
Used - pmimanly N Oce diuahond where fapid  feclucion of
blood pessure IS needed.

® Absosplion - Given Intavenowdly | so absasphion i immediate. .

® Oistipulion * Ropdly distibules I extracellular fiwidg .

® Metaboliom - Rapidly Melaboied i fed blood @lla and tissues

fo nimc el oxde € qyande .

® Fxorelion - The primary melabolite IS exueled i the unne.

® Hoif life @ Very Shost HaP Lfe.



Excielion © The metabolites are excreted pm‘man‘l(/ via the lqdneu(ys
uthough ome  dre excreted i feacee .

Half Life : D[u%g like  Amlodipine  have |on% halF  llves
C30-50 hows) et
Veramapil & ditlhazem have <hoskr  haif - Nues

Cunicar Usgs
® Hypertension
o An(&ma
® Amythmiog

. Mf‘%mm ek .

Abverse  EFFECT

® Periphefo)  Edema
® Bradycudia

® Heart foilure

®  (onahipahon

UERAMAPTL |

o It s ca}e%cmsed under phenyl -alkjlamine class of organic
(Dmpound& ,

® Tt i well abcoobed orau-f

o Bnba»ax‘nbiw > 90 -3S7 -

[ w\‘dehf diskibuted  dut hlgh pmiet'nA bincling. .

® Melapolzed I liter by cyochoome P-450 ‘enzme.

o Pomanly exaered 10 uane




Concestive HearT FaiLure

® (ongestive Hewt Failute is defined as failwre of heatt capacity to
pump sufficient blood that (eo,lﬁred for proper ﬁmdfom‘ncd of h{mﬁ'

® The ferm QiF used for dwonic fom of Heartt Failure,

® Heat Foilure lends the blood to move though body € heat ot

slower mie .
® CHF Is the end resutt of varous forms of Senous heatt disease .

e Tt (an be futher clossified Into 3 fypes
© leR Sided Heart Failure
@ Right Sided  Heort Failure
® Both Sided Heart Failure

Tupes OF CHF
(ongegtive Heart Foulue s of mainly two fypes :
Q) qu’coli‘c Heart Tailure
@ Diastolic Heart Failure

SysToLic HeART FAILWRE

o Tn gystalic henrt follure Heort musdes bemmes too Weak € enlarged
< foils fo contract  property .

e Tn systolic hent failure.

- Stroke Volume ¢

- (ordiac Quiput ¢

- Eiedion Fador ¥




DiasTouc HearT FAILURE

o Th diastolic heart foilure Heat musdes becomes shff, thick £ enlarged
henee the ventiides fauils to Al popery .

e Tn Diagolic Heart failue -

- Preload ¢

- (ardia Qutput 4

- Gimke Volume {

Enowoey / CAusES
o Tchemic Heort Disense | Coronary Artery Diseace
e Hypertension
® Hn‘gh Sodiym Diet
® Diabetes
® Overweight
® Smokin
®
[
([

Alaohol
Myoarditis
Any%hemia



PATHOGENESIS

Failure of Heart is frequently seen in eldedy polients suffering from

Hypertension , Angina pectoris etc. Fo\toming fadors can be fesponsible
for Hent Failure .

@_Intrinsic Pump Failure

o The most common € mast important couse of Heort failure is
Wenkening of ventricular muscle due to vanous diseases that lends 1o
foilure of efficient pumping of blood by het .

e Tt cun be ocur due fo :

- Tsthemic Heat Dicrnse

= Mqocmdih‘s

- Beriben Disorder

- Vorious kidney Disenses

® Tnceased Wokload On Heart

o An increase in the worload on Hewt can also be a major Qwse of
Heart Fodlure .

e It an be ocur dus to :
- Tnaeased Pressure Lood
- Tncreased Volume Load




® Improper Pump Fundioning
Improper pump fundtioning @n lends to- heot farlure through ‘FOllowl'n%
mechonism .

Tmerorer  Pume  FuncTiONING:

. l

Decrease In Aderiol Pressure Inadense In Venous Pressure
¥ l

Disturbance Th kidney Fundtioning Adivation Of Barreteplors
‘v ¥

Aduodion of RAAS System Vosoonsindion

Tncreased  Waker  Reobsorbtion Thaeased  Afterdoad
v v

Tncreased  Blood Volume Heart Failure
i
Tncreosed  Preload

v

Tnereased  Cardiac Workload
v

Heast Foilure




CIGN € SYMPTOMS

Chest fin
Fatique

Irregular Heortbeod
Hendadhe

Blued Vision
COugh

Shortness of Brenth
Swe\lin%,

(OMPLICATIONS
kidney DamagL
lungs Disorders
Heart Attack

Liver Dama%(
Heart Volve Problems

TREATMENT | MANAGEMENT
Non Pharmacdlogical -
Exerdse

No Smoking

Healthy Diet / Proper Lifestyle

o o o O

® Phamaclogical -

e B Blodkers

e ACE Inhibitors

o Diurdtics / Vosodilotors



CLASSIFICATION

The Fbllowim} dru?s are Use In the treatment Of (dnaectve
Hemst  Foilure . (FSh

0) Tonatropic Ory

* (adigc Gilyosides Digoxin, Dn‘gﬁoxfn, Oubian
® Sympathomimefics * Dobutamine , Dopamine

® POE 3 Inhibitowe - Tnamiinone , Milinone

@_Diuretics
® High Celing, * Furosemide , Bumetanide
® Thiazde like ° Hydrochlorthizicle. , Melalozone , Xipamide

® B- Blockers

o Metopvolol
. 8|‘sopf60l0|
® Nebivolo!

® (arvedilol

@ Aldosterone Antagom‘s’r

® Spironolactone
® [Eplererenone

(©_ACE_Tnhibtosg,
® Enalapoil
® Ramjpsil




©_Vasodilatose

° 61|u(efql Toinitwate
® Tcososbide Oinmtate
® Sodium  Nrtopeussicle
® Hyralozine,




l Caroiac GiLvcosioes I

o (ardioc Glycosides are class of medicaiong that are  tsed
Yo et hemt failwe | colasly - ongeshve heast failwre CcHF) .
® They wosk by |'ncreasin% &]:Z of hewts (onlodion e
Slowing. heast rate -
® This impsoves hearts efficiency and helpt felieve  symptoms, of
Heaot  Foilwe
® Dgoxin is most well  known and effecive  (ardiac  Gllycoside

DiGioxIN

® Digoxin is o audiac glycoside  commonly  Used in the treatment
of (ongestive herst  faulwe

® Is methanism of adion In CHF puimasily revolves around its
poctive. - inokopic.  eflct, meaning it increnses the fwe of herst
ontrachons .

Mechanism Of Action

o Dgorin Inhibits fhe  Nat/kt ATPuce pump , which 15 lombed in
the membwones Of cadiac Myocytes .

o By |‘nh|'bih‘n% this pump , ~ digoxih Increates the  inhracellulas - coneentration
of sodium

* The Incremed intacellular  <odium l'ndu'recﬂt/ affects  Nat /@2 exchonger.
which pumps  @laum out I exchange fs Sodium -

® Due to inhiblhon OF Nat/kt ATPage pump , the Naf[ Ca** exchanger
beome  les  effedive | reduo’n% cloum eflux .

® As 0 fexult more coloum remaig Ingidy fhw el




| Nat

TN- C ——» _[NOTROPY

(g2t Bf'ndn‘n%

® The ingeased intracellulay claum allowg for mose @laum o
be avallable durng. each heastbeat .

® Duing. cudiac ©ntacion , this exra @loum is (elosed | Icadm%
10 shonger ontrachong of the heast muscle |

® The increnged antfacility  helpg impsove the  heawt's pumpm%
efficienqy |,

o Dn‘goxa’n algo slow’ down conduchion +hmu8h AV ode . Which
helpg to ool Hewt Rake .



PHARMACOKINETICS

o Absowphon_ © T+ & wel - absosbed ora!ly (60-807. b|baua1'h‘h‘|ih{)
fod @n Qffect obasplion .

* Dstribubion - T hos large volume of dlistibuion , especially
in the heapt , skeletal musde and H‘dnajs :

e Melabohsm - D|‘<z}oxln undergoeg minimal - metabolism | mau'nlt/ mn
the liver .

e FExaetion nggxin IS paimasily - excreted unchan9<d via th
kidnetag.
e Half life - Appmx'ima}ely 36—1!@ hows .

SIDE  EFFECTS

e Nausea

o Uomih‘n%
® Diarheq
® Dizziness

_Uses

® (HF

® Atnal Hbmllation
® Amol Auter



I scHemic Heart Disease

® Tschemic Heot Disease is olso known as (omnary Artery Disense.
® Tt is a condifion n which supply of oxygen to the musdes of heart

gd reduced .
® THD/ CAD develops When Coronasy astery beome disensed or damaged,

® In THD blood supply reduced Qcowding fo demand of myocardium .

° Bui\dn‘ng of Plague € Inflammation n artenes are the major @uises
of Tethemic Heart Diseose .

® Tochemic Heat Dicense is fudher responsible for Enlloun‘ng heatt diseases
as follows °

© Angina Pedonis

®@ Myoardial Infarction

® Atherogclerosis

ANGINA PECTORIS

® Angina s a fem used for ‘Chest Poin’ coused by reduced blood flow
fo the heart muscles .

® T is a gymplom or cmpliction of * (oronary Artery Disense”

e Tt is a (ondition thol arised when there is an imbalane Detween the
demand for omygen and its supply o myoaardium.

Types OF ANGINA PECTORIS
O Stable Angina
® Unstable Angina
® Voront  Angina




STABLE ANGINA
e Tt is also known as Chronic Angina .
o It generolly ocurs when heart is working. horder than it works fn nommal
@ndtions i€, dun‘ng_ exercises .
o T owws due to buiding of plaque [ fot deposition in Gronary Ateries
o foin of sloble ongina feleived by proper fest or medicalion .

UNSTABLE  ANGINA

e The pain of unstoble angina ocws even during. period of (et sleepuhg,
or suddenly .

® T} i (oncidered more serous than stable angina 0s re or mediation s
not enaugln for its reliet.

® T generally Occwrs due fo tuphuing of @ronary arleres.

VARIANT ANGINA
o T is q wre type of angina , its pain generlly oaurs of festing Stage.
o T oaurs due fo nomuwing of ronary asteres .
o Thic nomwing. or spasm lends to decreased blood flow o the  heat
and (ncreases the nisk of Heart Attack .




CAULSES

The vorious cauces for Iahemic Heat Disense induding Angina Redoris,
Myoardial Infauckion € Atherosdlerasis are as follows, :

® Hypertension

® H|'gh Cholesterol
® Smoking

e Alwhol
@
®
)

Obesity
Diabetes
Age

® Stess

® (venelics



PATHOGENESIS

The most common mechanism / pathogenesis behind all the Techemic
Heart Disanses G as follows

Vanous Etiologial Fadors

v

Enury to Endotheliad Celis thot Lines the Blood Vessels

v

TInfammation / Immune Response

v

Acumulalion OF Lipids , Plafelets € other Cloting Factors

v
Formation of Plaque

v

Obstrucion  of Blood Flow

v

Decrease in Oxygen Supply

v

Tethemic Heart  Disense

v

v

Myocardial Infarcion

Angina Pedons

Atherosderosis




SIGN € SYMPTOMS
(hest Pin

Shortness oF Brenth
Irregular Heartbeat
Blued Vision

o o 0 0 0 o
B
8
o
%

CoMPLICATIONS

Heartt Attack
Heart Fallure
kidney Fallwre
Eye Problems
e \orious Metabolic Disorders .

TReEAT™ENT / MANAGEEMENT

® Non Phamawlegical
e Exedse

o Henlthy Diet

e No Tobaaw/ Alcohol
® Heolthy Lifestyle

®@ Phaimacdlogical -

® Aanoagulunts

e Beta Blodes

e ACE Inhibitors / Vosodilabors



[ AnTi- AneiNaL Drues ]

® Anki- Anc(}x‘nal Dmc}g are medicahons, used to tread Angina FRedus,
a ondtion maked by chest paun ox dicomfost that  occurs
when hexwst musdes  doesnt (&e} enough Oxygen Nch  blood .

® The pimary - goal of these dmg)& s fo impsove blooc flow
o the hemt 0Ov wedue heols Oxygen emard] ,

CLASSIFICATION
Ank - An%inal Dru%;s ofe closifed ot follows

O NITRATES

® Shot Acing.: Ollyeeryl Tainifrate

o Long, Adinca, . Teosowbide Dinitate , Isosowbide Mononilmate
Erythntyl  Tefranitote , Pentoerythitol  Tetranifrede. -

@ B Blockers
o Proprano!ol

¢ Metopwolo!

¢ Atenolol etc.

@ _CAaum  (HAnneL  Breckerg

* Phenyl Alkylamine - Uerapamil

® Bemothiczepine - Ditliazem

® Dinydropyndines - Nifedipine , Felodipine , Amlodipine , Nilrendipine ,
Nimodhipine , Lacidipine , Leranidipine Benidipine




@ Potassiom  (HANNEL OPENER

® Niomndi

(© OTers

® Dipyridamole
® Tnmetazidine
® Ranolozine

e Tuabsadine
® Oxyphedaine




NITRATES

® Nitates are dass of medicaions peimarly used o treot 01\8th
by dilating. blood vessels , which impsoves blood ~ flow
t the heast < reduces Its waskioad .
® They are Often Used Dboth 07 immediak felief ond for ’On%’

ferm  prevention.
® They are one of the oldest and most widely uced tretments

fox Angx‘nq .

MecHANISM OF AcTioN
® Nitrates wonk by fconuexh‘m} ito Nitc  Oxide . which 13 potent
Vasodilaloy .
® They redued Freload , which clarectes heorts orygen dlemand.
* Dilotes  Comonary frotery , impuouing, oxygen supply ~fo- heal-

Nitrates
|
Nilmc Oxide
!
Guonylyl  Qyclase
}
GTP — CcGMP
v |
Dephospronylahon of Myosin  Light Cheun
|
Unseulas  SMooth  Muscle
Relaxation




PHARMACOKINETICS

Absowbtion 'Niho%chtﬂ‘nc IS rapfdhf absosbed  when  taken
Subh‘n(éual\y .
® Tsososbide  Diniade € mononibrake are  wel)
absoshed OlOlll/.

® Dictibukion : e \itrates relah‘uely have low volume oF dicbubion

e_ Melabolism - o Nr'tr%w(erinc 2 t'sosdvbfdx dintrale underczfe
exlersiie. fiset pass Metabolcm fn  HHuew  When
token orally )

® [xuelion @ '(ha’ are sziman'ly exereld  Ula Hdncys .

*_Haf e - -Nivoglyerine @ 1-4 minie
e Toososbide Dintrake @ 1-2 howr
® Toosowbicdh Mononitrake © 4-5 hour

Useg
® Ancal'na Pectomic
o Myocardiol Infarchion
o (HF
o Aule (vonary Syndiome
* (Yonide POISOW‘H?\

Sipe Errecr

® Hendaches
® Dzahess | Hypotension




Inowiovar  Druas

O NITROGILY CERINE

e B is the dm% of choice for An%lha Pt sine it 1S
effecive | fost ach‘n% 2 aonomic

® Tt daken via Sub- Hn?ual oute , I+ ods fapidly and ks
achon  Jogts fox an  hour.

MOA
® Nitroglyeesine ad< by dilaling, the Dblood vessels , Fhus,

Offecing, the vosculas  smootti  mugdes .
® Tt defenses the cordhac owgen demand in cose OF Stape

onging ond - increoses oxygen  upply i varant ongia.

'lhagpeuh‘c Uses
* Nivoglyerine wblingually vl for tredment of ak angmcﬂ
poin of for  prevention of angiho.

Adverse Effect

® Headache

® Blurred Uigion
¢ Wenknes

o U :

® D?EN&




@ Tcocoraipe MONONITRATE 2 DINITRATE

Theee dru%g pooude  longer dushtn of adion han Nr'rroamceﬁm_
Both [socosbide mononitke € Isasosbicl  dinirake e lm(},
adw‘ﬂ(?r nilotes -

Mechanism 0  Achon

Teosowbios  Monkak Olecienses pre.- load . left  venhiculay endl
Uolume , diosholic  precsure @ fhus myoaudial Orygen
ansumpion

thmaco\ogical Achon 2 Adversc Ffi}
T (s smios to Nilmalu(en‘m.




B - Bloders.

o B- Blodkern hawe ow onge} of adion € are usel In
exerde (nduced 0sthama

o 171&! act by daremin% @rdioc  wosk & 0% Consumphion

B- Bloclers, — B- Reeplos of — Heast Rate |

Hears}- Myocardied |
(onrach on
J
Myocardl'al Ox 1 - (ardiac Work §

(Ongumpticn

CALauM  CHANNEL BlockeRs

e (olaum chamnel bloders are u)l‘deh/ ued 0% manh‘an?l'nol
agent dw fo theis abity fo wlax oslay Amooth Musclex,

e Smooth muicle depolanzes Pm'manh// by Inward (@2 jong
through  L- type channelg . |

o The CtBs (ouge felaxalion by decreagrn% inhracelluaz auanibih'ry
o (o

® Blocking. (a* flux into  (oidiac mude  deoteases  contrechlihy
2 @uge voodilahicn .




kt (HANNEL OPENERS

o Potassum Chamnel openetx are 0 Clas of drugg used
Os Onfionginal - Ogerte due 1o their  obility fo  @use vasodilakion

Kt Chonnel Openes —— (Open ATP Sensitie kt Channels

1

Hyperpol asizaion

|
Smooth  Much  Relaxahon,



ANTI - ARRHYTHMIC Aamrs:]

® Anti- Amythmic Ag,eﬂ?s are mediation?  used to treot Armythmiag, -
which ore obnomol  heost benks  that can be too fost | foo
Slow 0% |requlay .

® These duuge ok by madifying, the elechical adfvity of the
Heast 1o festore Or maintin” O nommol rythm

ARRYTHMIA

e Amjihmia fefere to an abnormalty in the nythm of het's
Bednal Qdivity . which o0 e the heost fo bet too
foat | too Slow or Iregulenly

* Genenlly Arythmios Ofe homecs . However Jong ferm  may
feult into @ weak of damaﬁfd heast

CaArpiac  ELECTROPHYSIOLOGY

e Devigkon fsom nomal pottem of cordiac rythm of henst jx
known 0% Am,fhmﬁa :

¢ The fecting. membsane potential of cudiac @l as Obout -30mV.

e Tt |s detesmined mal'nly bL/ Sodiym , forosgium , @loum
£ (MNovide Jong

® Nomally Kt is more in intocellulay fld  while. Nat 12 mowe,
in - exracellulas  fuid .




ELecTroprysIOLOGY OF HEART

® EledToPhthn‘oloay of heart refere to the Shdy of elechial
processes that aﬂem the funcion of the heast | palh‘adam,
how the en and condudt dedricl  1mpulRes

® These eleciical Impulges cwosdinale. the @ntracion of the  haart
musclec , ensuring, psopes  blood flow.

® T+ consit Of S5 ~Phoges .

@® Phage O

@ Phase 1

@ Phoge 2

@ Phoge 3

® Phage 4
Phasse

Phase 0
* The phase Is charadedized by 0 pid upsioke 1n memboune pofential .
o Tt is aueed by sudden oPem‘n of Vot %oled sodium CNab)
channels , lmdin%'b a lm%z infux of Nat ions
® The cell membrone pO’fenh'al bemme mMore  positive ,movin% around
-90 mv to t 30 MV,
o This h\‘aserg muscde (ontrachion

Phose 1
o Not chamnels dloses , ond  there is o tonsent ontward flow of

obossium 1008 CkY) Jrhrough k* channels
. jI)his cletes O lithe , small dip in Memboane potentiol.

¢ This phage IS known 08 Thitid o5 Pagtial Repolarizaion .




Phase 2

o Tt is known 02 Plateau Phoge.

® (g2t channels , a\lowm% (2 fo enter the el owy , While k*
continues, to exit -

® |- type (u* chames open, while. Some K chomel% femain  Open .

® The inflow Of (@ bolanes the outlow of k', (augu‘n% the.
membsone potenh‘al t0 remain reloh‘ueh/ Stable, |

® This Plateau phase Pcolonq& the adion Potenha} ,ensun‘n%
austoined  Contoction of  Meget mutde  necessory for effedive_

Pumpin% ,

Phase 3
o (1 chonpels close, while Kt conlinues fo leawe e cll.
o Kt channels domincke as (0% channels close .
® The membsone Po\enh‘al selunz to s res}‘m% date dw o @nlinued

eflux of K* .
 The @l fepolarzes , fERPOTING. fir not Qe OF  depolarizodion,

Phate 4

* The cell remaing ab ifs reeh‘nc& membune  pofential - urtil it s
depolarze QA b\/ a new Shimulu .

o k' (honnes muintain the fetin membzane Potenh'al by al\ow'n%
K to flow out, while (Nat/k ATPoge) adively malntain 100

adients.
% %-\66 @l is in s tes’dn% cafe oF roud —30 MV awaﬂin%
e nak dq>o|ar\‘zah‘on phose |



Phase 2

Tt is lnown 02 Plaleau Phage .

® (g2t channels , a\louul‘m}w (@ to enter the el owy , whie k*
continues, fo exit -

® L- type (a* channels open, while. Some k* chonnels, femain open .

® The inflow OfF 2 balanes the oulfow of k', (augn‘n% the.
membaone Potenh'cd to remain relaHueJl/ Stable

® This Plateau phase P60|onck& the adion Potenha) ,ensun'n%“
auctoined  Contrortion of ot musde  necessary for effedive_

Pumpin% ,

Phase 3
o (1 champels close, while kb continuer fo leave the el .
® k' chanrels dominote o (b2 channels  close.
® The membrane potentiol Tetuns LS feg“rn(a_ duote dw fo @nlinued

effux of k' .
® The @\ fepolosizs , pERpaTing. fir not e OF  depolanzndion .

Phase 4

e The cell emaing ab ifs resh‘n% membaane  potential - until S
depolarize 0 bt/ a new Shmulug .

o k' channels muntain dne @eting, Membane Potenh'al by al!ow'n%
K fo flow out, whie (Nat| K+ ATPoge) (]d\‘uel\’ malntain 100

adients. |
o The cell is in its resﬁng gafe of roud -30 MV awarhn%

the net depolarization  phose.




TyPES
Glenemlly it is of 4 types -
o Bmdqcaldfa
® Tachycordia
® At Fibsillodion
® Uenthaular Fiowillahon

~ CAusEs
* Eleclyte Imbolances (Pohlw'um, (olcium)
* (ionary Atery Dismse
. Hl'(}h lood Poecsure
® Sm
® Thyroid Disorders.
® Medicahong

SYMPTOMS |
o Palpi{ah'on& CF@JM%, of fast or .Tnegmar Hemtbeat )
® Dizdnecs
® Shotness OF  Breath
e (hest Fun

‘Fah%xu




Ceassipication OF ANt ArrumiMic  AGIENTS
Anti - Amythmic A(Jents are Closclfed 08 follows

D Cuass- I C Nat Channel Blockers)

® Moderate : Quinidine , Plocainamide , Orsopyramide
® Weak ° Lidocaine , Mexleline

. Stron(an : Pmpafmone ,  Reainde

@ B- Buxers (Class-I)

o Propvonolo\
® Metoprolol
® Eamolol
* Sdalol

3 PotAssiuM  (ANnEL Biockers  (CLAsS-TT)

® Amiodarone
® Dronedasone

@ C(Aoum  (Hanner Buockers (s -IT)
® Verapamil

® Ditiazem




Nat (HanneL Brockers

® Sodium Channe) Blodkerz are Q class of  Ankiamythmic Agents
Used fo monage Vanous Cardiac  amythmios .

® They wosk by nhibiting. the  Influx of <odium Tong dun
depolar‘rzahbn phase of @miac action Pohnh‘al . which stabilzes
the cudiac membsane 2 Teduces  exciobility .

Mechanism OF Action

They  wosk by blockn‘nc(t Nat channes € <owz down the foke
of  depolarazition , W ich an Pmon% the (efiadosy period
£ poevent abnoimal  Elechal Odfm‘n,.

CLAssEes
They are mainly Clossified 1o 3 qroupe. -

O (o IA

o They aee infermediale.  sodium channel  Dlockerg, .

o They blode the Nat dumel 2 algo blok k* chanelr £
® prolon the adion potentiol € slow @ndudtion -

* Bample © Quinidine | Poainamide .

® (s : Trent boln Al € Uenticdas Amythmiag.




@ C(wnss IB

. M are wek <odium channel  blodkers -
® They Shooten the acion  potential durafion -
® Example - Mexletin | lidocaine.

o Uses . Venalos —Amythmiod .

@ Gass Ic

o “)et/ are stmn% codium channel  blodkerg, .

* They slows condudion with minimal effect on achon potential duration
* Example - Feainich  Propafenone .

® Ues ' Ufe -}hrea}em‘n% Atnal 2 Vennalos  arythmios

PHARMACOKINENCS

® Absosolion * Vanes by dw%? Some are well  absowbed oraJh/
( Recainide) while Otherg may be
administered fnhuua\ougly .
* Distibufion * Generally have high wolume of distibution .
® Metaboicm © Most ore melobolised by lvey +ht0u8h (UTPHSO enzyme.
® FExceelion - M are mm‘nlxl exceted  Via |<udna3&

Sipe Brrect
* Proamythmio
® Dizaness
o Sejzures
* Hypotension




@ss—]l (B- BLOCKE@

® B- Bloders are commonly used % antiamythmic - agents dw
to theis  ability I blok the effets of adrenaline & Other
Shess  hommones by inhibih‘n% beta-  Odrenergic  fereptose
whid  help2 i Qoblizing. -heast  Tythm .

® They are grh'culoml\, chve I monogjn%_ aurythmiag, ot
on‘(al’noies m  exesive synpaihah‘c Nenous, Ayshem Aimulohon

MOA

o B Buodkers fhibit Bi adrenergic faepior in heart , feducing, the
effet OF  Colecholomines Iike  adrenoline. , which ows down
heost (b , dereases Confrachlily & - feuces ik of abnomol

éleccn] Och'\n‘h{ :

Examples
° Mdon\ol
® Atenolo|
® Egmolol

® Foopsandlol

Uses
o Amal flosillahon
® Amal Aulter
o Venhiculay  Arythmios |




_ﬁ* (wanNeL Buockers (Class U )l

Ptasum Chamel Blockers are Closs of anh'mn{’mmic dm%
thot pmmmily wosk Dy Puolonafn% vepolarrzation phase
of cardiac advon Po}enh‘al.

MOA

o Potassium  (hannel  Blockerg inhibit the ouvhward  potassium flow
durin repoian‘zahbn Pho&e of adiac Qdion Polenh‘al.

® By bloddng. thee calefom  chorpe  potossium channel | ’rhey
deloy fepolaniznhion ., thereby petlonging, achon Pdnnh‘cd clurohon

Uses
® Ama Romlahon
® Amal FHulter
® Uenmaway Amythmia




ﬁo’* BmCKERs]

(alaum Channel Bloderz afe a clas of antiamythmic  druge
that  wosk b\, |‘nhn‘b|‘h‘n9" aldum 1ong, influx o cardiae @R |
puimantly - ffeching, AV fode 2 SA node , which ore Cuca) o

requialing.  hecst — ythm -

MOA

* (@laum Channel Bockeie inhibit L- fype  calaum channdlg 1IN
ardiac 2 Smooth musde CellR -

o Thic lnde © redued @laum entry inh these s, which
Zows  down -acion Potanhhl , patialasly fn - Nodal  Thssuu
(sh Nods 2 AV Nodt)

Uses

e

® Atal Abmllohion
® Aol Auttes



I AnTi - HyreruipiDEMIC DRUGS |

® Anti - Hypelipidemic agents are medicaong designed folowes
lipd levels in the blood , paiculanly  Cholesterol < Tiglycerides -
® They help mancui; condition  like , Hypetipidemia , which
lo ocoqaled with an incremsed sk of @rdiovaseulos  diseose

HYPERLIPIDEMIA

* Hyperipidemia s a melicl condtion Charadesized by - abnomally
hioh levels OF lipid in blood , which Include Chdederol <
inglycenides .

* Thece elevated lipid levels @n increase the nick of developing,
audiovosculas  diseoses Such 08 @oonary  Orfery disense - Stioke

2 Periphero! azs‘ren, disease

ques of h‘P\‘d Inuolved (
® (Cholesterol
- Low Densih, hpopmiefn
= High Dendy Lipopsotein
° Tn‘%lqceﬁdes
Symptoms

Tt lelf hos no spedfic symptoms , However Ion%ferm elevated
lipid levels  (on levd o development of atherosclerosis which
Qn couse -

* (Chest fan
® Heart Attack [Shnke ek ..



Ciassiricamon OF  Anm- Hueerupipemic  DRugis
Anti- Hypetipidemic  Onge an be  closaifled 04 follows

() HMG - (oA Reductase Inhibitors (Stalins)

® (ovastatin
® Simyastatin
* Prayogtafin
* Aforvostatin
® Rosyuogtahn

* Pitawogtatin

@ Bue Aap SequesTRanTs (Resins)

o Cho\ectqfamine
® (Dlestipol

3 LieoproTeN LipASE  AcuATor (FigRATES)

® (lofpmate

® (siem¥ fibwozi)
® Bezafibsate

® fenofibsote

@ ULrowsts & TRIGLYCERIDE  SUNTHESIS  TNHIBIROR
® Nicotinic Acd

(© SteroL ABSorsTioN INHIBITOR
® Ezelimibe




HM& (oA REDUCTASE INWIBITORS

HMG o-A fedudase inhibitors , Commonly known og  Stohing .
are cos of dru%g that reduce dwlestedl levels by |'nhﬂ9\'h‘n%

hMe -A reductose enzyme .

Mechonism  OF  Acticn

e HMG - (A fedudose js n enzyme fespongble for  convetting,
HMG- A Into mewlonate , an ety £ esential  PrRWSOs
(N Oolestero|  bioaynthesis wey -

® Stalins adt 02 (ompelhive inhibitose, 0 MG G- A (eductase.

efPedrwelq lowexin pmduch‘on of chalesterot [0 lver
® This Inhibon lads Yo 0 derease 1n nhoellulay  cholesterad  levels,

Which ’rn'%elz an  upregulohion Of  LDL Receplers N hepato cyke
aurfoces -

® These feteploms incrense the uptake of oL chdeduol f5om blood
’fhereb\’ reducng.  LOL levels.

¢ They Znows Mmaximum ackuity o ml'dm?h’r.

NG (o A

1 @@——» Tahibited By
N\

Mevalonic  Acid ' tokinz.

|

Decreased  (holeshrol Synthesis




PHARMA COKINETICS

_Absorbhion * They are -%eneml\«, administered  omlly
* Some staling , sudh o Aforvasialin € Aluvostatin
are hi%hl\/ obsosbed , While  Others, ke psavogtolin
are less Obwwbel .

® Distnibution ® Staling are h‘%my paotein- bound i plosma,  hence,
widely distnbuted .

*_Mefabolism = ® Most stofing undergo exensive hepatic - metabolism -
® Atorvastalin |, Simuagtahin and . loyattalin - are
melabolized psimarly by CYPzAH .
* Rosuwuostolin € Auuagtoedin are melobolized by
CypPaCa.

o EXCRETON ® Slaling are Pximwil exceled by the [iver o
blle , ond P a losser edent , ’rhrou%h the Hdnaj;_

Sioe  EFFeCT

o Musde Fain/ Wedknex
® Twe- 9 Diobetes

o CO(am‘Hue Effedts

o D‘ga;h‘oo Teaws

® Alergic Reachions




Some  InowipuAL DRuGs

o Lovastalin

e Thc is the fhost clinicolly used stohn which Is lipophilic 2 8lben
onlly .

Tt wosk by Inhibiina. HMG @A Teductose .

* Tt s primodly used to freot  Hyperlipilemicy .

* It s ’mp\'cu!\\i taken -Once dally with eUenfn(a, mea] fo
enhance  obsosbtion .

® (ommon Sde effeds indude musde pain , liver enzyme elevation ,
GIT Issues 2 increoged  blood sugar |evels .

Simuastodin
* More effaciows £ fwice Potenf thon  lovogtabn

Atorvastatin

eI Is newer Stahn

T+ work by l'nhibih‘n% hMG @-A rfedudose
® T i most Widey used Ank- Hyperipicimeic cliug, Row o days.
¢ Sideeffeds Indude Musde Run . Pevokd Lver Enzyme ', Increaxd

Blood Sugae levels




Bite Aco SEQUESTRANTS

Ble Add sequestrants are o cosk of medicohon’
hat ued o lower choleskrol  levelg |

Mechanisim OF Achon

® They  wonk MMM% b bile addz In the inteshne .

® This bindin an Ingoluble (omplex hat pzs@enf%
the feabeospion Of bile acds o blod  &ream .

® Ac o result , fhe liver must Convert More  cholesterol into
bile adde to feplace those ot , leading, fo dierease LOL
levels . -

(ommon D&%;g
® (holestyromine
* (oleshipo!
® (Dlesevelam

S\DE EFFECTS
. CODSh'poﬁon
o Bloah‘n%\
® Inteifrene with absasbhon of f&t Solube vikiming (A,D,E,k)




LipoProTEIN LiIPASE AcCTwATOR

Lipopwtein Lipsse  Achuabose are a dlass of agents da‘caned
o enhance the adivity of 1PL , which plays. key role
in lipid metabolism .

Mechanism OF Action

® lLipopsotein Lipae Achvalowe enhance the enzyme's  achity .
leoding, o threcsed  hydrdydis of fnglycenides in - lipopaoteing
( like_ chylomicionz, € LDL) fnto Free {oty acids £ gycerol .

® By faditoling, the breakdown of tiglyceides | these agents
poomote the ~ dewance  of +n31qcezsidc - Nich  lipopsoteins
fiom the  bloodzireom , therepy feduding, oveall  nglyceside
levels.

Gipe EFFECTS

o (Giashointeshinal Digtubaney,
o Al\er%n‘c Reachon®




LiroLusie & TRIGILUCERIDE SYNTHESIS TNHIBITORS

Lipolysis @ Tglyceride  Synthesic  fnhibitoss. are  anki- Nypefipelimi<
agents  that the proocess of it bseokdown C\lpo\xgr)
2" fo produdion ¢ *m‘%lqccm‘de Qynthesic )

t10A

fse. Lipopyotein <—— Nicchimc Acid SCA Tgyoids }
cy

IJ‘POSQ achivihy | CAdipose
) e oty s ) Trss)
) H\{dm'%&t of l
h‘%lqce!b\es of VLOL W’@luwﬂg} |
! | (tver)
lse vioL leveks VLDL
Adverse Fffet
o fughin.
® (\IT Iggws

o Mwch fun



STerOL ABSORPMON _INMIBITORS

Stel-  Absorption inhibitose  are A class of  lipicl - lowsesin
Ogents fhat specifially  block the absoption of  Choledero
fn" zmall inteshne .

MOA

® Stero| absosphion inhibitors  (osk by +ar9dm%\ 2 Inhibitirg .
Niemann - Pick (1 - lke 1 pootein - trongpostes  locaked -on
the brsh bordes OF 2 enterogytes C celis fining, thi &mol
Intestine )

* Thic pwotein o esential for aptake of cholestuo) from cliek

2 ble nto enterocyfds .

Adverse Effed
e Dianheq
® Abdominal  Fain
[ PO’]%M

® Headache .




THANK YOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

p IMPERFECT PHARMACY
Q IMPERFECT PHARMACY
IMPERFECT PHARMACY

fr_-]] @IMPERFECTPHARMACY

ﬂ IMPERFECT PHARMACY
) IMPERFECT PHARMACY

@ www.imperfectpharmacy.in
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