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[ CarplovASCULAR SYSTEM |

e The word Cordiovascular 1s made foom twe words
Cardic  — heast
Vasculas — Blood Vessels

e The human cordiovasculas  system \s a system of omans that
includes  Nheast , blood vessels and blood .

® Heast pumps  the blood into blood vessels and blood Vessels
Cisculote the blood throughout the  hole body .

e (ardiovascwlar System + Lymphatic System — Ciwulatory System.

HEART

e Heast 1s @ hollow muswlas oran thot pumps the blood throyghout
the whele bed;r( blood vessels.,
e Tt is a small stoucture , foughly having the size of pesson's closed fist.

g AO rfa

Pulmonory A’ﬂeﬂ{
— : L8 Pulmonory Neins
- Bq‘cu«spfd Valve
Aovhc Valve

Tevspid Valve
fulmonary Volve
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5h0‘2€ . .Cone ShaPe ( Lke closed fist)

Dimensions - 19cm X 9 cm X 6 (m

Location - Mediastinum (Space baween the |Un3&)
Weight - About 950 9 in femadles and 300 9 n males .

LAayers OF HEART

The wall of the heast consist of three layers
© Pesicardium
@ Myocardivm
® Endocardium

Pesicardiym R

e Tt is the uppesmost loyes of the heast thot encloses the heas+
ond foots of the blood vessels .

e Tt surrounds and protect the heqst

o Tt is also divided Into fwo main layers f

) Fibrous  Pesicardium

(@) Seroys  Pesicardium

Fibrous Pemcardium | = Tt is a fough extesnal layes made of dense
tssequlor  connective  tissue

Sesous Pesicasdium | = Tt 1s a thin inteonal layes which Is tself
divided Mto two main layess
@ Pasietal Layer
@ Viscerdl Layes ( Epicardium)
o Tt secret sewous fluid which mantauns {he
luomcakion of heast .
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Myocatsdivm

o Tt 1s the middle layes of the heast made of amdiac muscle Hissve,
® Tt mokes yp the bulk of the l}fﬂﬁ’r.
o The Myocardivm is esponsible 0w pumping of hemst .

Endocasdium

o Tt is the inneomost layes of the heast .

e Tt is made up of thin layes of epithelial tissue.

o It pﬁouides smooth It‘m‘ng fov chambess of heast and Covers the
Valves of hearst .

» Fibrous FPesicardium

Parieras fesicadivm

Viscernl fesicardium

Myocardivm

» Endocahiom
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| CHameers OF The Heart |

o The heast mainly consist of 4 chambers -
® Rignt Atsium

@ left  Atmium

® Rignt Ventwcles

@ Left Ventmcles

e The thickness of wall of the 4 chambers Vanes acwwding to thers
fundtions.

e The left side of e heast hos much lorger wosk load than the
right side of the heast, hene wall of left side (s much thicker
compared to nght sde of the heaet.

R[gh¥ Atmum _
o Tt s pvesent on the upper nght side of the heast.
o Tt vewives deoxygenated blood Fsom  supesios and Infevioy venacawn
® Superios Vena (ava poesent on e uppes side and Tnfesior Vena cna
present on the lowes side of fight otsiom
o The auerage thickness of wall is 23 mm.

Left Atsium

o Tt s present on the uppes left side of the heast.

o Tt feceive Orygqenated blood from lungs through pulmonesy veins.
e Tt \s smalles in shape Compared to Rignt atsium.

e 4 pumonory veits opens in the left atmum.

o The averge thickress of wall is 35 mm .
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Riq_h'r \Ventncle
e Tt s present below the right akmium .
® Tt tecieves Deoxygenated blood from the rignt otmum .

o Tt fooms a large past of heast.
o The average thickness of wall Is 3-8 mm

Lefi Ventmcle

ot s peesent below the left atmum .
o T} Tewives qugeno}eo\ blood from left ahwum.

o The woll of left ventmde 1s two — three times thickes than Aght
ventmicle .

e The average Hhickness of wal is l0- 15 mm,
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| VAwes OF HEART-']

Heart consist of 4 types of valve :
0] T'b‘l'cusPid Valve
@ Bicspid Valve
@ Pulmonary Valve
@ Aovhc Valve

Tancuspid Valve
Tt s hlso known as Ri/qh% atioventsicvlos valve .
o It Sepam}es the fignt aoium fsom nght ventmcle .
o T} Pvamfs backflow of blood Into atwium

Bt‘msp{d Volue
e Tt s olso known as left atmoventsiculas Valve .
o Tt lies between l\eft atoium € left ventmcle
* Tt prevents backfiow of blood Into  atwium

Pu\monan! Volve
o Tt con olso be known Qs semilunar valve
® Ti \les between the fight Venfuicle and pulmoneny aﬁeay.
U pﬁeuents backflow of blood (nto pulmonen’y aa"‘resy,

Aoshic Valve

e Tt k also known as semilunay valve
e T lies between aosta and left ventwcle
o T Fneuen’cs backflow of bload (n Acsto
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Dwoo Vessen._g]

e The herst pumps the blood into blood vessels that vary n stoucture
size and {unclion

® Blood vessels are of mm'nllf thiee  fypes
@ Avtenes

®@ \ens

@ (apillanes

Atesies

o Astemies are the blood vessels that coony blood away foom the
heast and supply to the whole body.

o Wleq generalll, corry oxqgenalveo\ blood (excep% pulmanery Artesies)

e They are (omposed of three layers .

() Tunica Intima

@) Tumca Media

(3) Tunica  Exlesna

 Axouding to theis shape and Size 1‘he_t( can be fusther dwidecl
infe two class - :

AORTA| . Aorta (s the largest ortery of the body that camvies
blood fiom . the heart 1o the ciaculatosy system

| ARTERIOLES | : These are the smalles sub bwanches of astentes
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Neins

® These are the blood Vessels that oy the blood fsom body back
o heast .

® They qenerally cany deoxygenated blood  (exept pulmonery veins )

® Theq 0fe olso  omposed of three laxfers same Qs a'{stery.
e Theis wall 1s tin compared fo artery - wall .

® Thets |umen size (s laqes mpare to ortery .
® Acording to fhers shape and sie | ’chetf are divided Info two
sub  classes

VENA CAVA]: Vena awa s the large vein that camy blood to the
heqst  fsom the body.

VENULES | @  These ate the smolles sub buanches of veln .

(appillories

® (a%)é\loﬁes are the smallest blood Vessels that {osms when artesioles
and venules {usthes subdivided Into  Emallest  bronches

o These ore the smallest vessels thol cannects autesioles to venules |

o Tney afe the stes of nutsients and waste exchange  Detuween
the  blood € body Hsees .
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Booo CircuLaTiON

o By the blood ciwculotion , nutsients, fespiratosy qases (02) and othes
essentiol produds supplied throyghout the ~body and  deoxygencted
‘blood sends back to the heatt .

o There are two types of cisculation occurs in our bady .

@ Systemic  Cisculokion

@ Pulmonery Cisculation

{ > LuNGS > +

Pulmonary Artenes Pulmonery Veins
Rignt . Ventwicle Left Atsium
Rign Atmum | Left Ventwcle

{ !
Nena (ava Aotta
Lk | Booy  TissSuES 3 f
PuLMONERY SYSTEMIC
CircuLATION CQiReutATION
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rConoucme. System OF HEART

e It 5 q specialized system of Heast made of cordiac muscle fiboes .
o They produce and conduct the elecsical impulses through heast .
o The conducting system of heast work as Avto Rytmicity .

e This system consist of 4 mg{ot Pcw’rs .
® SA Node

@ AV Node
® Bunde Of His
@ Purkine Fibses

SA Node

o The full fosm of SA Node s Sinoatmal Node,

et is alsg known as Nalural Pacemokes of Heast.

o Tt ptsoduces the eledmaal impulses which s 'ﬁesponsfblc fox  the
contwaction / relaxation of  heast .

o Tt produe elecsicol tmpuises approx 100 times pey Munute

ot \jes ot walls of ngh{ alsium /_\'US’r “pelow the Opening of Supesior
Vena (Cona .

AV Node

o The foul fosm of AV Node Is Atsioventmicular Node .

 TFis alsg known as Second facemokes of Heast

o Tt (lects mpulses fsom the SA Node and tvonsfes them to bundle
of HIs.

e Tmpulses from SA Node fo AV Node (each in 003 second (approx)

o T lies at the bottom of nght ofsium.
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Bunde of HIS

e Tt s also known as AV Bundles.

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

Tt lies at the Septum of heast.

Puskine Fibwes
o The puskine fibres ave branches of speciolized newe cells.
o Tt ecelves elechncal 1'mpulses fsom Bundie of His and twonsfes

them  very o'uickh, to yous nght and left heawt ventcles .
® 'ﬁweq les ab the wall of nght and left  ventmcles .
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Caroiac (vyaLe

* (ordioc cycle Is defined as  sequences of events tfoking place duvrm
each heast beat.

® Now 1 heast beat Includes

O 1 Systole C contwmaction)

@ 1 Diastole ( Relaxahon)

® So we con also soy Cardiac (yde s the time when o systole
and 1 Diastole tokes place.

® Dum'ng Systole heast Contsacts

® Duuinq Diostole heawt relaxes

Time Pewod of Cardiac (ycle - 0-8 Second
Motmol Heast Beak * F0-3S beok pev minute

Stages of (ardac (yde

Cardiac (ycle incudes 3 main stages :
@ Astmal Systole
@ Ventmeulas  Systole
@ Complcte (ordiac Drastole
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Atesial Systole

e Tts Yme durahion ts 01 second .

® Duoing Ostesial Systole  Supemas vena v and nfevios vena
(o ’monspcm’rs deoxygenatted bloed fnfo nght akwum ond at
the some time 4 pumonory veins buings  0xygenated blood
into  left atnum

o Finally In the last slep hicuspid valve ( akwioventriculas valve)
open and 0s O rFesolt of osteviol systole blood fsanstes  Into
ventwicles .

\entsicular  Systole

e Tis Hime durtion Is 0-3 seconds . i

e When blood Comes 'nto left and nght Ghstem then 0s Q result
of ventmcvlar systole , blood fsom +the Dot ventwicles tmnsfessed
into pulmonary autesy and  Aosta .

o Aftes astesiol and venticules systole Oll the volves get  closes .

® pgigial and Ventmculor Systole Ocurs dve to electmtal Impulses
generared by SA Mode ond tmsfered by AV Node

Complete (ardiac Diastole

e Tic tme dumhon is 04 Seconds .

e hen both Ostesidl and  ventsicular  sysfole completed there e
Complete diostole of 04 Seonds , When @rts- Ofsium and
Ventwicles Qet relaxed .

o (ardioc diostole oauis so that heast et (eady fos next
@rdiac  qyde
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ELecTroPHYSIOLOGY OF HEART

& ElechoPhﬂg'olﬁy 0f heut referz to the shdy of elechial
prceses th vern the funcion of the heast | paiasty
how the  gen and condudt dedncl  impulees

® These electiical Impulzes wosdinafe the @nlrocion of the  heart
muscles | ensuﬂnca, psopes blood flow.

® Tt corsit OF 5 Phoges :

@ Phase 0

@ Phose 1

@ Phage 2

@ Phose 3

© Phage 4
Phase

Phase 0

® The phose 15 charactenized by o fmpd ustioke In memboane patential .

e Tt is queed by sudden opening, of Vaito 301@! sodium  CNat)
channels !eadinca{*o a |w%c influx of Nat ions |

® The cell membrone potentiol bewmez More  pasitie , Moving around
-390 mv o 1+ 30 mV,

® This hl‘aserg musce ontradion .

Phase 1

o Not chamnéle closes , and there Is o fronsent owward flow oF
otossium  1ong  Ck*) 1‘hmu9h k*  (channels

. %is crestes Q lite , small dip i Memboune potential.

* Thic phase is known 08 Tl o5 Fartial Repolarizahion .
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Phase 2

Tt is hown a2 Plateau Phage .

® (n2t channelg , allowfm} % fo enter the cell Aowly , while. k*
conkinueg fo exit -

® |- type (0* chamels open, while Some K chamels remain open

® The inflow of (2 balanes the oulow of k', muafnaﬂ the
membsane Potenh'cd 10 remain feiaHueluf Stable,

® This Plafeau phose Plfolonq& the adion Po{enhal ,e’lsun'n%,
2ustained  Contothon of Yexst muade Necessary for effective

Pumpin% :

Phage 3
o (@ chanpels close, While kb confinues 10 leawe the el .
® kt chamels dominale o (b2 channels (Close.
® The memboane potential Tehms to its fesfh(a, dote dw fo @nhinved

efux of K* .
® The el fepolosizs , prRpecing. fir ned Qe OF  depolarizdion

Phase 4
* The cell femaing at its redin% membgane pofenticl unfl it IS
depolarize n bt/ a new Shmuug . |
¢ K (hamels muntain the fing, Membzane pofential by ‘aﬂowmﬂﬁ
k' to flow oub, while (Not/k ATPase) ach‘ue,}q maintain 10N

adients. .
° %ﬁc @ is In s raﬂn& gtate ot round -30 MV awarﬂn%
the natt  depolarizafion phose |
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MemgraNe  PoTenmAL

=30

TiMe

Phases Of Adion Potential
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HAEMopyNAMICS

® Haemodynamics fefers fo Sthy of blood flow and foses fnvolued
In the Ciorulalion of blood Jrhmughmd the  bady .

* T fooes On undesclnding how herst punps blood €
how blood flowse ‘fhfoug!{ahﬂlc Craculodony z&?ﬂem.

®_ Gadiac Outlpul
® Tt is deined 0% amount of blood that heost pumpr ih 1 minuke.

= Hert Rale X Shoke \blume

@ Heart Rale -
o Tt s defined 0% number Of heast beals per minute,
® Nomol Ran%z ! G0~ 100 beat per minute,

(® Stioke Volume

o i i defined 08 amount oOf blood pumped by left
ventncle 1n one  contrachon.,

@ Blood Pressure

o T is defned o8 fowe that blood ewers aguingt wall of
blood vessels .

® T is of 1wo types

() Systolic Fesure

@ Dinshlic Presure
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HYPERTENSION

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

® Tt is a chionic medical condition that anses when blood pressure
s abnomally high.

o Tt oaurs when blood Vessels gets namowed € Cause blood to exert
more pressure on heart's wall.

® Heart € Blood vessdls an tolerte high blood presaure tor months
Years bub eventuolly high B-P- ended up damaging walle of heort
that leads t0 Heart Failure .

® As.per the wold health Stolistics , approx 1-S bilion adult population
acoss the world is suffeing from  Hyperfension .

STAGES OF HYPERTENSION

STAGES SysToLiC BP DiasToLic 8P

[ Nomal < 190 mm Hg < 80 mm Hg
® | Pre- Hypertension 120-153 mm Hg §0-83 mm Hg
| Siuge I 140- 159 mm Hg 30-33 mm Hg
@ Stage I 2 160 mm Hg 2 100 mm Ha

Types OF HYPERTENSION
Hypertension s of mainly two ‘l‘HPeg'.
O Piimary Hypertension
@ Seawndory Hypertension
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PRIMARY HYPERTENSION
® Tt is adlso known as Essenhial Hypertension.
® 957. people with High BP suffered with Fiimary Hypertension.
® Glenerally cmuses behind this are unidentified .

SENDARY HYPERTENSION

e Sewondary Hypertension is Often afieed by ather medial conditons
such as kidey , artery . heart or endociine System disorders -

® Fs less ommon thon primary hypertension aFFadmca_ 5-107. of
Hypertensive ~ palients .

o Tts more @mmon in Younger people .

Enowoey / CAuses OF HYPERTENSION

Ac we disussed early , it is very difficalt fo find the exad ause
of Hypertension , but here are some following_ Rasons that @n be

responsiole for Hypertension
Tnacive life Style

Siress

Obesity

High sodium (salt) diet
Alcnol

Smoh‘ng

kidney Disenses .
Diabetes

Age

Family Hl'sbn{

(ertoin Medictions
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PATHOGENES'S OF HYPERTENSION
Pathogenesis of hypertension is often multifactoriol € complex , it an be
described by F:»llown‘n%, mechanism

e Tnoreased Avendlar Resistance

® (Chronic Renal Failure

e Sympathic Achuation

® Adivalon of RAAS System

(@) Inaensed Aderiolar Resistance

® An inreose in atenolar fesisnee @n lend to Hypertension by raising
blood pressure within arteries .

® An increase in Orteniolor fesicine @ De oaur due to many reasons
l'ndudincd_ +h|‘ning £ ﬁnclun‘ng of elastin, inceosed, llagen depos‘rhbn
£ inceased woll thickness.

® Tt futher indenses fisk of shoke , coonamy artery diseace € CHF.

@ (honic Renal Foilue
® hen kidney doesnt funchion properly then #* fails to exciete nomd
amount of sodium that leads o sodium fetention .
e Now this sodium rlention uses woler retention that incenses the
blood volume thot lends fo Hypertension.
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® _Sympaihatic Activation
® Siess 2 vanous Ofther fadors lends 4o the adivation of sympalhohic
nervous system that @uses increased release of nor- epinephsine
® Now 4hic leads 10 increase cardiac Output € systemic  voscular

fesistance.

@ Adivotion OF RARS System

o RAAS stands for Renin Angiotensin Aldosterone System.

® Renin is a harmone feleased by kidney while Angiotensin Is released
by liver € when Jthet; both combines adivates Aldocterne..

| Angitensinogen +———~
—+ Renin 1
Angiotensin -1

1
| I |
! 1 ' !

Vasoonstickion | | Sympathatic Acivation| | Blood Volume|<—{ Aldesterone

W'Y

—+| HYPERTENSION
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SIGN € SYMPTOMS

® Headadhe

® Dizziness

e Rluma] Vision

® Naused £ Vornih‘n%_
® th‘gue

® (hest fhin

® Treqular Heartbeod

COMPLICATIONS

® Heart Attack
® Heart Failure
® kidney Failure
® Stoke

® Reﬁnopa:lhl(

TREATMENT / MANAGEMENT

@ Non Phamaclogical
& Na‘ght Loss

® Exerdse

® Meditation

® Healthy Diet

@ Phamaclogia

e Diuretcs
® O, B Blockers
e \asodilators, ACE Inhibitors
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CLassiFicaTion OF ANT HYPERTENSVE AGENTS

Anlihypertensive Druge ot Classfed oy folows, -

®_Diuretics

® Thiazides * Hydrodlosthiazide
Chlgsthalidone
¢ Indopamide

o Hfah Ceih'n(} - Fuse Furosemide
o ki S‘pan‘n%,i Spifonolactene,  Amilaide

@ AcE Inhbitoss

Captopai
Lisingpil
Enalopail”
Pexind opoil
Komipa!
Fecinopi|

~ Angigtensin  CAT+) Blockers

Losartan
(brdesartan
Twbecartoan
Valsaston

o Telmisastan

....@
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@ Direct Renin nhibitos
® Alckiren

© @laum Channel Blockers
e Uerapumil

* Diozem

¢ NWedmee

® Felodipine

® Amlodipine

® Nlkendipine

® locidiping

©® B Adrenetg ic Blockers,
e Pﬂopﬁanolol

o Me!opmlol

® Atenolol

» o Adrenexgl‘c Blocker
o fozosin

® Terazosin

® Doxazosin

® Phentolamine

e Phemxybenzumine
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ot B Adienerqic Bloders

® |abetnlo)
® (anelilol

©)_Centl_ Sympatholyhics

® (lomdine

o MdhqldOpCl

© Vosodilatosy

® Arefenoly - Hydralozine
Minoxidlil
Diazoxid e

® Aelenolas + VUenows, - Sodium NI'ITOPM?:UL
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DiureTICS

* Direlics ore a class of duge ommonly used as Anihypertensive,
agents dw o their abiity o lowes blood pressure .

® Tey adveve this by promoting the excrebon sdium ond
Waker ‘Hmuah Unhe , Which dereateg the volume of blood
cﬁsculah‘n% in the. body , ullima}ely Iowecﬂma_ blood poessure

@] THiaziDES

® Tt i mot commonly prescibed divrefics {or  Hypertension
® Thece divetics are "inexpendve fise line anbhypertensive  agents .

Mechanism _OF Achion

* Thiazide diureicc such as Hydrochloshiaaide and  Chigsthalidone
lowes blood presswie by ading, poimaly on the kidneys
reducng. blood Volume .

* Thiazdes Inhiblt the Sodium - chlowide symposter i the
Distal  Conveloted Tibwe of lidney -

® By blocking, this frangposter , thioaides  prevent the  reabsombhion
of sodium R Chlonde fom Urine fo Blood.

e This leadk 1o incrented excreion of sodium , chiowide andl
waler | redua'n% bledd volume .
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PHARMACOKINETIC PROFILE

Abgombtion * e Thiozides afe well absesbed orally,
® However , Obcosbhion Moy vary behween different drugq.

Distibution = ® They are modefa}eh/ bound fo Imma proteinA
and hove vanaple ' volume of chsiribuhm

_Orset of Adion : e Typically 92 houre. ofler Ofol administrofion .

Peok Effect © o Occwrg, within 4-6 howz

Oution OF Adion : o Ranges Delween R -4 hou for
Hydrochlosthiaade , but can loat upfo
48 howe for Chlorthalidone |

Metabolism # Exaehon : ® Thiazides afe not extensively metabolized
and ore poimanty excreted unchanged
by the Hdna,&.

THerAPEUTIC  USES

® Thizde orf thiozde - like diurehcs are  effedive. 10 reduc;'ng, the
incidencec of Stokes . heast failure et

® Ojrehce @n be eﬁécﬁuell/ usedd 1n obese , eldedy and clabehtc
pakients

 They are used in patients with sysoic heart failure and exess
sodium -(ntake

® Mioade diwelis [ncresec @lcium level ond  derresge  0Steoposis
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Aoverse Errecr OF THiazioe Diretice

® They can lead fo low levels of potossium and  sodium
os well az elevated calaum level

® Bxeessive fAwd loss @n Teslt in dehydiadion , which moy
auce dizziness, hedoches 08 fow  blood precsure .

® Thigzides may mpaif  Qlucce olefance , potentially - inciecsing,
blood sugar levels , which s porticdarly  oncenning for
diabefic ~pohents.

® There @n be a nck of dereosed kdney findion , espetially
in individud®  with poe- Exis’dn& Hdney fses |

HYDROCHLORTHIAZIDE
Thic probiype thiczide diureh’  reduces  electiolyk  feabsosbhion
fom  fenal tubules , thuy increcseS excrenion of waler <
eledolytes . |

T s uced in severod discoders like Oedema , Hypertension
diabetes ,  hypoparathyroidicm -
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@| HiGw Cewne DiureTics
Hl'gh Cah'n%_ diutetics algo  known 08 leop diwehc , are o
dass of  diueics that are hl‘ghh/ effecive  In Pmmoh‘n%

diuresis .

Mechanism Of  Achon

® They act primady on ascending, loop of Henle fo prewent
feabsovbhon of ~ CI- 2 Nat 2 Kk

* This reult n o signifant exefion of these eledrlytes o.lon%ﬁ
with  woler , € lowen‘n% 0 blodd volume.

PHARMACOKINETICS

@ _Abcosbtion : eThe absosed  felatively quitk  When Iadmfm‘de:ed
onlly al’rhough bioawoilibilty - Vaies  In different dru%a,.

@ _Distribution - @ Loop dliurelics are h}‘%hly bound fo  plosma psoteing , meary
only a |ite fsachon 1S f’hmrnamlegl‘mllt{ acwe .

o Oncet Of adion ocw  within - 30- 60 minky, A

oral  administrolion

@ _Melabolism - e Funcemide is minimally metapolized and Pdmm'V
exueted unchﬂnﬁfd b'd k:dno%g.

@ _Goelon ° * The maity of loop dluelics are oueted Via
the - Fidney? either undnn%cd or 0% Melabolites |
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Potassium SPARING DIURETICS

® These diurefics have Comporalively low effican

@ They are class oF diugelics hat poomote  divresis  without CausaingL
signifant  loss of potasgiom fhat i Aypially  csswiakd i
Ohes diurehcs Me loop 2 hinzide diurehcs -

» The.( afe (E}enemlly used 1n Combinafion with  Hydrochlosthiazides

Tupes OF PotAssium - SPARING
Potassium - SPan‘n% Diurehts are  divided Into two cate%am‘eg
based on their Mechanism of Adion .

O Adogteione An’ra%onis’r

® Sodium Channel  Blockers,

MOA

©® Aldosterone An%aggnis{r

o These drugg block the adion of aldedderone at the minerloamsticoid
receptose i the dicka) convoluted fubule and the coliech'mgr duct
of the nephrn i the kidoey.

o Aldoderone s a hoosmone 4hot pmmofes sodium  reabgosbtion and)

tossium  exarefion .

® Blf bloda‘n% aldesterone |, these dugs  feduce @fum 2 water
flenbsoophion lendin% fo mid diuesi ond lowering blood presae.

o At the same time, fhey Consefue  pofossium by FaeuenH% S
excretion , which is  porticulasly impostant In  palients o Tk of
hq}t)hllel\'ﬁu .
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Sodium _Channe| Blockers,

® Thece druc]g inhibit the epithelia] adium channel 10 the
dista) part Of nephon (educin% odium  reabsosbhion  and)
pomoti mild  diuresis .

° M alkp fetain POtO%Rfum bewse sodium  reabaosblion s linked
to  potossium  excrelion | 0 by |‘nhibih‘n%_ Sodium  feobsorbhpry
potassium excielion s wedued .

PHARMOCOKINETICS

@ _Abarsbtion - They are genemlly well absosbed  when foken omlly

@ Dicnbulion :  These dm%g ore widely dlistrbuted  throughon the bodly .

(®_Mefabolism > Spironoladune i ertensively mefaboizedl N lfver wwhi
dwgs &uch 08 Amilwide IS nok e)dwenSiudL{

Mefabolizec, and is mosty excreted unchangd

@ Exaetion *  The= d(u?g are P'sﬂmcuihf excieled In the unne
-H)(ou(ah La elf %
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ACE T NHIBITORS

o Angiotmsin (onverting, enzyme inhibitosg are  closg of  medlicabioss,
(ommonly - Used fo manage hypertension 2 oOlher cardiovasaiary

(oncitions .
® They od bgﬂ l‘nhfbiﬁn% the acion OF ACE enzyme .

Mechanism  Of  Achion

® ACE inhibitoys Dlock dhe - ACE enzyme , Which is Wespongible
for --conuerhngﬂ Amaio@sin I inkh Anglotensin I0

® Angiotencin 1T IS @ pofent Vasoconchrictos , By l'nhfbiHn% ACE,
thece  druge veduee level of an81'0+ensfn I, léoch‘n% fo
vosodilahon ™ |

Angfolenel‘noqen «— Liver
Kidney —  Renin )

Angiotencin T
| @ ACE Inhibitosy .

Angiotensin - I

Pharmacckinehics

® Absowblion © Mogt ACE Inhibitosk Ofe well absosbed fom GIT .
(v inglanee, enolopall s @nverted to its adive

foom , enalgpoiat , afler absoabhion

e Dighibulion : They are  dishibuted Jrhrou(ahwl the Dody , with
Uanp‘n% de%zsee of Pw!ein b|‘ndr'n(a\

NOTES : IMPERFECTPHARMACY.IN




®_Metaboliom *©  Many ACE Inhibitoss , like endlapail < lisinopil |
Qre drug. and lequire conversion 10 their
achve Pgﬁm? in the body .

e Excelion - ACE Inhibirs are peimaly excreted by the  kidneys,
either unmamaed 0F 08 Metabolites

TheraPeUTIC USES

* They ore effedively used In Hypertencion.

® They are 0leo Used in Heart flure.

® ACE Thhiblus olso help fo pmotedt fenal function .

® They are pooticuloly beneficial I diobetic pobients o peecent
05 (elay mﬂtamssion of kidney domage.

Aoverse  ErFects

(ou

Hupfihmolahia
quoterabn

Rashes

Thenin

loss of Toste Sensahon
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Some  Individual Dmgg

ngto@‘l |

o Cflptopzsﬂ i on ACE Inhibitos, uudely ued fos the freatment of
Hypertension Heart Fullure , Diabehc nqﬂmpﬂhy eh.

o Tt way the fset AcE Tnhibis < -hawe reia}fudt/ 2nost  half - life
@mpare o Other druge in closs.

Tt is fapdly obsosbed hom ol foufe .

o Bn‘oa»alibhitg . Abow 60-13S 7.

Tt is not a paxjru& lke Othes ACE inhibifoss .

* Tt s ecveted Wa h‘dm%-

® Haf Lfe: 23 hows.

® Durahon Of Acon * 6-12 hows

® Dosec @ Need to adminidered 9-3 fimed dally,

Some Impostant fhints

Al ACE Tnhibiwss Qre prodmug. except (optopsil % hsinopai) -
(opoprll 18 ot € fhstest  Qcting. ACE Tnhibitow.

Romipail & pesindopsil Ofe  longest ach\ dm%x

AcE Inhibose are ferafogenic - Contraindicated in poegrancy .

NOTES : IMPERFECTPHARMACY.IN



| VasopiLators

Vagodilatows, afe @ class of  Anbhypertencive Acaen?s that  wosk
by relanng, the gmooth musdes fn the blood vecel wallg
leading, fo vasodilation -

Mechanism OF Action

* Unodilatos2  (ouse  Uasodilafion by directly reloxing. the vaxulas
smogth musdes bemwce it does not depend newlous o Beeplt
@ntrod. .

® \osodilatoss feduce total pesipheral Fesistance s ired
Elevatled BP In Fm'mary hypertension .

® They dlzo ad by mcr@asm%. the level of Nitc Oxde Which
is @ Ppotent vasodilatos.

o The:f alzo ac t)* openfn& potasgium - chamel2 Imdfn(a_ fo
hyperpolaoization 2 felaxaion Of  smooh e

PHARMAMKINETICS

o _ Absovbhion : -Tﬁaf are I'(lpfdly abgosbed, fsom ol adminishadion |
Dioavailioihy  vanec widely among, indidudlz
fupically belween  92S-S07.

o Distibuhion * A Tnhiblwz are LUIUQ'Y dishibuted %mughoul-
Yoe body

e Metaholiem * 'ﬁmel( are @rrensiueh/ melabolized by liver, Pmaﬂy
thiough aelgioion”
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_Bxaehon © Fyeted paimasily N fhe uine |, wih me biliazy
excehon .

Hot life * Typically 3% hours

MINOXIDIL

® Minoxidil is o pofent wsodilafoy used as an  antinypertensive
Oent fos svere and fedstont @sen of  Hypefension ; while
i+ is more mmonly known for ik use In heohn%L hais loss .
® Apsosphion © Well absasbed olly , With nNeady Q07 blocmhbhw.
® Dichibuhon - Extensively distibuted inh hssues with a lorge
volume ofF diskibuhon,
® Metobolism © Piimarly Metabolized by Nuer fo inadive Melobdikes.
Via qucuronidation -
® Fxaellon = Melapolite’ are exaeted mainly in udne .
® Haf Lfe : Neuly 4 howrs.

SoDluM  NITROPRUSSIDE

e Sodium Nitwpsusside 1s a  potent and foat - acting, vosodilates
used puim anly In Qe dluahions where rapid  redudion of
blood pressure is Needed.

® Avsooption - Given navenodly  so absogphion s immediate. .

® Distipuion : Ropdly distibutes 10 exaclulas flwds -

® Metabolion R(.lpfdh/ Mefopolized i fed blood @llz and tissues

fo nimc aed Ooxde < cyanide .

® Boetion - The prim melabolite. 1S excreted in the unne.

® Haf Ufe © Very Shost HaP Life.
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__Excetion ' The metabolites are excreted p’m‘maﬁly via the ladnagg
aIHnouﬂh Qme dae exceed In Feawg,

Haff Life : Dm%,g ke Amlodiphe  have |0ngn half  |tves
C30-50 hows) aft
Ueramapﬂ £ dihazem have <Shostkor  half - lives

CunicaL _Uses
Hypertension
ﬂn(ama
Arythmiag,

Hr'%mjn elt.

Apuerse  EFFeECT

® Periphefo)  Edema
® Brodycudia

® Heart failure

®  (onghipahon

UERAMAPTL .

o I & aleqouied undes phenyl -alklamine class of omanic
®mpounds. .

* Tt i well .absoobed Orulhf

o Btbanou‘iibinh{ > 90 -3S7 -

* Widely distiouted  dus hlgh pwotein- bl‘no[rn&_

* Melaooized 1 lver by Qyfodvome P-4s0 ‘engyme.

o Pomarlly excreted in uine

NOTES : IMPERFECTPHARMACY.IN



® (ongestive Hewt Tailure is defined as fallwe of heart capacty to
pump sufficient blood that fequired] for proper ﬁmch‘onmcd of hzmg

e The ferm CHF used for chronic ©om of Heart Failuse.

® Heort failure leads the blood fo move though bedy € heart of

slower mfe .
® CHF |s the end resutt of varous forms of <cenous heat disease .

® Tt n be further Clossified into 3 ypes
@ leht Sided Heart Foilure
@ Right Sided Heot Failure
® Both Sided Heart Failure

Types OF CHF
(ongegtive Heart fulue s of mainy o fypes :
@ Systolic Heart Tailure
@ Diastolic Heart Faulure

SysToLic Heart FAILRE

e Tn gystolic heort foilure Heart musdes bewomes foo weak € enlarged
< fdils fo contract  propery .

o Tn gystolic heat failure.

- Stoke Volume ¥

- (oddiac Quiput &

- Ejedion Fador ¢
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Diastouic HearT FAILURE

e Th diagtolic heart foilure Heart musdes becomes sHff, thik £ enlarged]
hene the ventides fils to Al propery .

® Tn Diagtdlic Heart Foilue -

Preload ¢

(ardia Quiput ¢
Siroke Volume &

Enowoey / CAusES

Tschemic Henrt Disense | Coronary Artery Disease

Hypertension

High Sodium Diet
Diabetes
Overweight
Smaking

Alwhol

Myoarditis
Arythemia
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PATHOGENESIS

Failure of Heart ic frequently seen in eldey polients suffering foom

Hypertension , Angina pectoris efc. Following fadors cn be fesponsible
for Hent Failure .

® Intnnsic Pump Failure

o The most common € most importont cauge of Het failure is
wenkening of ventricular muscle due to vanous diseases thot lends 1o
foilure of efficient pumping Of blood by het

® Tt can be ocwr due to

- Jshemic Heart Dicense

- Mqocmdih's

- Beriben Disorder

- Vonous kidney Diseoses

®@ Tneeased Workload On Heor

e An increase in the workload on Hewt can also be a mg(or Quse of
Hentt Foulure .

o It an be oawr du to -
- Tnaeased fPressure Lood
- Increased Volume Load
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® I‘nproper Pump thdfom‘ng
Tmproper pump fundtioning an lends fo heart failure Hiough %ltowuh%
mechonism .

TMprorer  Pump  FuncTIONING

! ]
Decrense In Arteiol Presswe Incense In Venous Pressure
¥ l
Oistuibance Th kidney Fundioning Adiuation Of Baroretepiorg
} ¥
Adiuglion OF RAAS System Vosoonstndion
v Il
Tncreased  Waker Reabsorbtion Thaeased  Afterdoad
v ¥
Tnoreased  Blood Volume Heart Failure
v
Tnarensed  Preload
v
Tncreased  Cardiac Workload
v
Heast Fallwre
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CIGIN € SYMPTOMS

Chect fain
Fatique

Irregu]cu Heartbeot
Hendadne

Blued Vision
(Ough

Shortness of Brenth
Swe’lh‘n%

(OMPLICATIONS

kidney Damagc
Lungs Disorders
Heort Attack

Liver Da

Heart Volve Problems

TREATMENT [ MANAGEMENT

® Henlthy Diet / Proper Lifectyle

e Diuelics / Vosodilodors

® Non lemcolﬂgmll :

Exerdse
No Smokinq

@ Phamacslogical -

B Blodkers
ACE Inhibltors
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CLASSIFICATION

The R)llowinc} druga are use In the treatment oF @ﬂ?&sﬁue

Het Failure .

0] Ionofmpic Oru

* (adiac Gilycsides * Digoxin, Dl‘gffoxfn, Oubian
® Sympathomimefics * Dobutamine , Dopamine
® POE 3 Inhibttome - Tnamfinone , Milrinone

® Diuretics

® High (eling, * Fursemide , Bumetonide
® Thiazde like  Hydrochrthicaide | Melabzone , Xipamide

® B- Blockers
o Hetogﬁolol
» B:‘sopﬁolol
® Nebivolol
® (arvedilol

@ Aldosterone anagom‘et

® Spironolactone
® [plererenone

(©_ACE_Inhibtose,
® Enolapoil
® Ramjpril
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© Vasodilatose

* Gilyceryl Toinitoate
® Tcososbide Dintmte
® Sodium  Nrhopsussicle
® Hyralozine

NOTES : IMPERFECTPHARMACY.IN



I Caroiac GiLvcosioes I

o (ardiac Glycosides are class of medicationg that are  tced
Yo freot heat failwe | &mtwamq -(Un(a,esﬁue heast failwre (CHF)
® They wosk by |'ntreas:‘n% e of hemts (onhodion -
Slowing. heast e -
® This Impoves hemt's effcency and helpg felieve symptome o
Heoot  Fulure -
® Digordn fs most well known and  effective  (ardiac Glycesicle |

DiGioxIN

® Digoxin is o awdiac glycside ommonly Used in the {reatment
of (ngective herst  foilwe .

* Its mehaniam of adion In CHF poimasily feuolues around it
postive.  inoliopic - effedt , meaning, it increases the fowe Of hemt
ontracion .

Mechanism OF Achion

® Dlt}oxfn Inhibits the  Nat/kt ATPase pump , which 1S loabed in
the membsanes Of cordiac Myocytes

» By I‘nhr'bfh‘n% this pump , digoxin Increates the - itracellulars cnentrofion
of sodium .

o The inaemed intmelway <odium |‘nd|'recﬂt}z Offects  Nat /@2 exchanger,
which pumps  @laum out In exchange i Sodium -

® Due t0 inhiblion OF Nat/kt ATPage pump , the Natf C** exchongers
beome lesc effedive | reduo'n% alcium efflux .

® As 0 fesult more caloum remaing ingidy fh el
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| Nat

TN- C —— _[NOTROPY

(g2t Br’ndr’n%,

® The ingeassed intacellulay @laum allows foy mose w@laoum fo
be auallable duing each herstbeat .
® Dunn cmd:'ac- ontocion |, this extra @laum 18 relesed | Icadm%
10 s ondione of the heast muscke . |
® The mata:lszed antfachlity helpe impsove the  henst's pumping,
e‘ﬁct
he?pxm 01@0 slows down conduckion +hmu8h AV ode . Which
;R o ontol Hewt Rate .
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PHARMA COKINETICS

o f'\bfmph‘on * Tt is well - absovbed orally (60-807. bioavailiniity )
foord @n affed abampion .

® Distbukion - I+ hos large volume of dishibuhon | especially
In the heast , skeleta] musde and Hdnega .

e Meabolism Dlgoxin Lmdergoes minimal - metabolism | mcuhh, n
the liver .

e FExaetion - 0,'%0,411 & poimasily - excreted unchanged via the
kidnaﬁg.

e Haf Life - Appwx-ima}ely 26-48 hows .

SIDE  EFFECTS
e Nausea
e Uomitin
® [iarheg
® Dizziness

_Uses

® (CHF

® Ainal FAbmllation
® Amal Aurter
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I scuemic Heart Disease

® Techemic Heat Disease is also known as Comnany Arteny Diseose.

® Tt is a condifion 1n which supply of oxygen to the musdes of heart
gd feduced .

® THD/ CAD develops when Comnary artery beme disensed or dwnaga:l,

® In THD blood supply reduced Qcwwling to demand of myocardium .

o Building of Plague € Tnflammalion in artenes are the major quises
of Tethemic Heort Diseose.

® Tohemic Heat Dicense is futher responsible for {%lloun'ng heat diseoses
as follows

© Angina Pedonis

@ Myoardial Inforction

® Atherogclerosis

ANGINA PECTORIS

o Angina is a tem used for ‘Clest Poin’ coused by recued blood flow
to the heart musdes .

® T is a gymptom or amplicodion of * (oronary  Artery Diese '

e Tt is a ondtion that arised when there is an imbalance Detween the
demand for omygen ond its supply to myocardium.

Types OF ANGINA PecToris
@ Stable Angina
@ Unstable Angina
® Voront Angina
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STABLE ANGINA
® Tt is also known as Chronic Angina .
o It generolly ocaurs when heatt i worklng. horder than it works in nommal
@ndtions i€, duﬁng_ eXercises . |
o T+ ocurs due to buiding of plague / fat deposition in Goronary Atteries
o fuin of ctable angina feleived by proper fest or medication .

UNSTABLE ANGINA

o The pain of unstable angina ocours even during. perod of rest, Sleqal‘r%
or suddenly . -

® Ti i (onsidered more serious than stoble angina as fe or mediation 1S
not  enough for its reliet.

® T qenerally ocwrs due fo fuptuing of ronary arferes.

VARANT ANGINA
o T is a rre type of angina , s pain genemlly ours at resting Stage.
o T oau die fo Namuwing of rnary aeries .
o Thic namuwing. or spasm lends to decenced blood flow to the heat
and increases the nsk of Heart Attack .
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CAusES

The vanous causes for Ishemic Heat Disease Induding Angina Redons ,
Myoardiol Tnfarckion € Atherosdlerasis e as follows, :
Hypertension

High Cholesterol

Srnoh‘ng

Alahol

Obesity

Diabetes

Age

Stress

® (venelics
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PATHOGENESIS

The most common mechanism / pathogenesic behind all the Techemic
Heart Disences e as follows

Vanous Etiologicnl Fadors

v
Enury o Endothelial Celis thot Lines the Blood Vessels

v
TInflammation / Immune Response
\
Acumulotion oF Lipids , Plafelets 2 other Cloling Factors
¥
Formation OF Plague

¥
Obstruction of Blood Flow

v

Decrense in Oxygen Supply
¥

Jehemic Heart Disense

_ |
v v v
Angina Pedonis Myocardiol Infirction Atheroderos!s
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SIGN € SYMPTOMS
(hest Pain

ﬁlh‘gue

Anx:‘etq

Headaches

Shortness of Breath

Irregldm Heartbeot
Blued Vision

COMPLICATIONS

Heatt Attack
Heart Failare
kidney Fadlwre
Eye Problems
e \orous Metabolic Disorders .

TREATMENT / MANAGIEMENT
® Non  Phamaalogical
e Exercise
o Henlthy Diet
e No Tobaao/ Alcohol
® Heoltty Lifestyle

®@ thmocologictd :

® Aanougmunts

e Beta Bloders

e ACE Inhibitors / Vasodildbors
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AnTi - ANGINAL DRuGS |

® Anki- An?‘mj Dmt}g are medicahons, used fo trend Angina Fedoas,
a ondtion maked by chest pain ox decomfr that occurs,
when hewst musdes doentt (Jel- enough Oxygen nch blood .

® The poimary ool of these dmg}& s fo impwue blood flow
lo the het 0Ov wedue hemls Orygen demard ,

CLASSIFICATION
Ank - Hnﬂinal Dm%g ore closifed o llows :

O NirATES

® Shot Achna.: @lq@ﬂ,l Tanitrate,

o Lon& Hcﬁnra. . Tcosonbide -Dinihate , Isosowbide Mononihole |
Erythatyl Tetranitrate , Pentaerythatol Tetranitrade.

@ B Blockers
J Propranolol

* Metepwolol

¢ Atenolol etc.

@ _CAaum  (HanneL  Bleckers

* Phenyl Alkylamine - Uerapamil

® Bemuthigzepine - Dilfiazem

® Diydropyndines - Nifedipine , Felodipine , Amlodipite Nitrendlipine. ,
Nimodipine , lacidipine , Leranicipine Bendipine |
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@ Potassiom (hAnNeL  OPENER
® Nicomndi

© Omers

® Dipyidamde
® Tnmetazidine
® Ranolozine

e Tuabsadine

® Oxyphedming
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[NiTrATES |

® Nitates are cdass of medicalions primarly used o freot angiha
by diloting. blood vessels . which mpsoves blood ~flow
o the heat 2 redues Its waoskioad .
o 'lhej., are Often used both {03 immedioke felief ond for fc:?n%h
term Pﬁeumh‘on.
® They are one of the oldet and most widely ved treatments

fov Angl‘nq .

MecHANISM OF AcTioN
® Nitates wonk by conuah‘n% ito Nitc  Oxide . which 18 pofent

Vasodilator .
- duced  Felood , which clarecses hest onygen demard.

* Dil (omnary Prﬂm/ ; |'mpaouiﬂ% oxygen supply fo heayl

Nitrates
|
Nilic Oxide
)
Guanylyl  Qclase
b
GTP — GMP

v
Dephosprorylahon of Myesin  Light  Cheun
¥
Uosclas — Smooth  Mugcle
Rela xathion
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PHARMACOKINETICS

Absowblion "'Niho%]qccn‘nc Is fapicly absobec] when  foken
aublin alll/.
® Tocosbide Dinibake € mononitrake are el
absoshed 0‘0"({.

® Dictibulion © e Nivates [elah‘udy have low volume OF dishbubion

e_ Melabolism - o Nilrggtuaeﬁnc 2 Isososbidy  dintrake undercae
exlencive. flset pass metabolism fn llver  When
token Omlh{.

® Excretion - o Tha’ are P‘Jimwill/ exereld  Ula fq'dnads .

*_Haf ik - -Nih'oqquen‘nc -4 minute
 Toososbide Dinttrale @ 1-2 how
® Toososbice Mononitole © 8-S hour

Uses
¢ Angina Pectonis
e Myocmial Infasdion
o (HF
o Awfe (sonary Syndome
* Ganide fokoning

Sipe Errecr

® Hendaches
® Dzahess | Hypolension
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Inowiovar Drues

O _N(TROGILY CERINE
o T is the dlll(j_‘ of choie for Angina Pattnis  sinee it 15

effecive , fbat” acing, = eonomic
*It taken via Sub-"linquol foufe , it ods fapidly and s

adon |asks for an  hour

MoOA
* Nitroglycesine ad< by diloling, the blood vessels , thus

Ofeding. the  vosculars smoott  muades
® Tt dedenses the cadiac owgen demand in (e OF Stap

an(aino ond fhorecses  oxygen -~ pply i vanant ongina.,

Therapeutic Uses
* Nioglycene Sublinguolly use] for brdment of ook angincﬂ

poin o for poevention of angino.

Aduverse Effect
® Headache
® Blurred Ugion
® (enkness
® |erh
. D?:g?m
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@ Toocoraioe MONONITRATE 2 DINTRATE
Teee duge pooude  longer dumhen of adion than Nr'mﬂrqfaw_
Both jsososbide mononilte € 1sasasbick  dinibvade e lon(},
adw‘n% nifrotes -

Mechamsm 0 Adhion
Teosowbids  Monbvak  Olecrenses pre- load . lef venhicdar end

Volume , dioghoic  pressure @ fhug - myoaudial Onygen
Qnsumpfion

P?nxmco\ogicul Achon 2 Advesc Efie}
T s dmios fo Niho@lu(eﬁm.
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B - Bloders,

® B- Bloteis howe ow ongel of adion 2 are usekd in
exerde induced Qsthama
* Thaf adt by dc:remin% @udiac  wosk R 02 Consumption

B- Blockers — B- Remplws of — Heast Rote |
Heaw} Myocard'cd |
(bnbrudh on
J
Myoardial 0 | «—  (adiac Warkd
(ongumption

CALaom  (HANNEL  BLookers

® (lcum chamel blockers are widely used 08 mh‘amalhol
agent dw f thefr obilly fo wlax vosalay Rmootn Musclex,

e Smooth muicle depolanzes Pm‘manly by inward (@2 jong
through  L- type chonnelg . |

o The ((Bs (ouge felaxation by dccreag,rn%\ intracellwlax auwlibih‘ry
of (o

o Bloddn%_ @ frfluy i (adiac musde  decrenses (Bnhad\h'h/
2 (uge vosodilahcn
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kt (HANNEL OPENERS

o Potassum Channel openerz are 0 clas Of drugg used
S anWmJ acam}g dw o thetr obilly fo @ue uvasodilahion |

Kt Chonnel Openes —— (pen ATP Senchive kt Channels

J

Hyperpol asizahion

|
Smoot  Muscl  Relaxapon.
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ANTI - ARRHYTHMIC AGENTS |

® Anti- Anythmic e are mediations used to treot Amythmics, .
which are abnomol  hewst beoks that cn be to fost | oo
Slow 0% |'lre(31d0r.

® These dm%& wovk by modifying, the elechical advity of the
Heatt o festove OF maintoin” 0 nomal rythm

ARKRYTHMIA

o Amythmia fefere to on abnormalty in the mythm of heoots
Pednwl divity . Which n e the heast fo bedt too
fost | foo Slow or lirequlmsiy

* Genenlly Amjlhmios ofe hamiess . Howeser Jong ferm may
fesult into @ weok O domagad heast

CArDIAC  ELECTROPHYSIOLOGY

® Devigkion fsom romol - polem of cudiac fytm of heast jx
known 0% Arnffhml"a :

o The fecting. membsane potential of rdiac @ as obout -30mv.

e Tt s detesmired mm‘nly bv Sodium , fotasgum , leium
£ (homde Tong .

® Nomally kt s more In introcelloy flud while Nat 12 mowme
{0 - exdtracdiwlas fluid .
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ELecTropHysioloy OF HeART

® Flectrophysiology of heat feferz to the Shdy of elechal
processes th vern the fundion of the 1hea1$+ i Pam‘adcmhf
how the en and conduct decical  Impulees

® These elecicl Tpulzes coosdinate the @ntrodion of the haut
muscles , ensuring, psopes blood flow.

® T+ consit of 5 " Phages .

® Phage 0

@ Phase 1

® Phage 2

@ Phoge 3

® Phage 4
Phesse

Phase 0

® The phase Is charadtedized by 0 apid upetroke 1 membtlme pofential .

o Tt is auced by sudden Openin of Vot 3ﬂhol sodium  CNab)
channels , feadin%;’ro a |m?e infux of Nat iqna |

o The cell membsone potentiol bewmez Mmore posiive. , Moving around|
-0 MV o 130 MV,

o This fn‘ﬂaefg musde contradion

Phose 1
o Nat channels closes , ond there 1S 0 onsent outward  flow  oF

otassium  10ng (k¥ Jrhmulgln k* (Channels |
° %is crestes O litHe , small dip in Membwune FOHBﬂHO.l.
o Thic phase Is known 0% Iniial OF Pastial  Repolarizahion .
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Phase 2

o Tt is known a2 Plateau Phoge.

® (2t channels , a\lou}inf} @ o enter the @l owy , whie k!
continues fo exit -

® |- type (@* channels  apen , while. Some K chamnels remain Open .

® The inflow of (@ balances the oulow of k* . cuuzn'n% the.
membrane Potenh‘al to remain lelah‘ueJl/ stable |

® This Plafeau phose anonq;s the adion PothaJ , ensuing,
auctoined  Controttion of erst mude necessory for effedive_

Pumpin% .

Phose 3
o (2 chanrels Close, while Kb confinues fo  leave e el
e k chanels domincte a8 (0% channels close.
® The membsane Pokenh’al welume fo It fesh‘nta, dote dw to @nlinved

efflux of k" . o
® The Il fepolorzes , pEPoTING. fis ne¢ Qe OF  depolarizndion.

Phase 4
* The cell femaing at ifs redfnraﬁ membzane potential - unkil (S
depolasize aaain blf a new Stimulug . | |
o k' channels fontain dhe feing, Membzune potentiol by gl\omm%
kt to flow out, while (Nt k+ ATPoge) adiudq malntain 10N

adients. |
® 'ﬁff. @l is in it resﬂnﬁL chate oF roud —30 MV awaﬂin%
fhe nad dqbolaﬁzah‘on Pho.%e '
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Phase 2

Tt is known 02 Plateau Phase .

® (g2t channels , OUOqu'nf}‘ (@ fo enter e ll ouwly , whie k*
conkinueg to exit -

® |- type (@ chanels open, while Some K chamel2 femain Open .

® The infloww OF (@ balanes the ouow of k', (aug.fn% the.
membrane pohanh'al to remain ldoh‘ueh/ Stable,

® This Plaeau phose Fon!onq& the adion Pohenliaj ,msun‘n%
auctained  Controthion of erst musde Necessory for effective_

Pumpin% :

Phose 3
o (@ hanpele Close, whic Kb confinues o leave the el
® K chamnels domingke as (b channels close.
® The membsane potential etums LS rGh‘n%_ e dw to @nlinved

eflux of k' . |
® The el fepolovizes ,?&Pmﬂﬂ% fr net Qo OF  depolarizdion |

Phase 4
* The cell ramainz ot its redinﬂn membgane pofentiod unkil it IS
depolarize 0 by a new Stimulug . | |
o k& (hannels muntain the fting Membrane potential by .allowm%
K to flow out, while (Not/k ATPage) adively malntain 10N

adients. |
o The cell is in it res‘.ﬂn& chte ot ound -0 MV, awadin%

the net depolanzation phose.
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__TuPes
Gienewlly it is of 4 types -
* Brudyaia
® Tachycordia
® Amal  Fibwilladion
® Vennadaw  Fonillaton

CAuses
* Elecmlyte Imbalances (pOhs&'um, @leium)
* (onary Atery Disense
o Hf%h lood Poesswre
L S]TES
® Thyroid Disorders.
® Medicchon’

SUMPTOMS
* Pupitations ¢ Faelfnca. of Fast or Ina}wm Hertbeat )
® Dizznes
® Shotness  OF  Breath
® (hest Fun

® Fah%u
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CeassiFicamion  OF ANt ArRuTiMIc  AGENTS
Anti - Amythmic A?en{s are Closcifed 08 follows *

D Cass-TI € Nat Channel Blockers)

® Moderate : Quinidine , Procainamide | Disopyramide
® Weak ° Ldocaine , Mexileline

" Stron% - Prnpofencne ., Reainde

@ B- Buockers ( Class-I)

. Propmmm!
. Hdﬂp'crolol
® Egvolol
¢ Sotalo!

(3 PotAssium  (HAnNEL Brockers  (CLAsS-TM)

® Amiodarone
* Dmnedarone

@ C(Aoom  CHanner Brockers  ((Quass -IT)
¢ Veraparil
® Ditiazem
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Nat+ (HANNEL BrockEers

® Sodium Chonne) Blodkers are @ dass of  Ankiamythmic AgenFs
Used fo mManagt Vanous Cordiac  amythmios .

® They work by nhibitng. fhe  influx of <odium 1ong  duri
depoluﬁzahbn Phaﬂe of @moc adion po’renh‘al . Whch  stabilizes
the cardiac membsane £ reduces  excitabiliy

Mechanism OF _Action

They wosk by UOCHH%; Nat channex € <owr down the rale
of depolmazhh'on, which a@n Pﬁolonc} the (effadooy  period
£ poevent abnoimal  elechial ﬂch'uﬂq.

ClAsses
They are manly Clossifed info 3 Qoupe -

O (o IA

o They O inlermedite.  sodium  channel  blockers, .

o They blok the Nat domel 2 algo blok k* chamer -8
® puolon fhe adion pﬁenh’cﬂ £ glow ®ndudion

o Bample : Guinidine , Plocinamide .

® (ec . Trnt both Al € Uenhiclos Amythmiog.
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@ (ass I8

. ]hel’ ae wesk sodium channel  blodkers -
¢ They Shotten the acion potential duragion -
® Example * Mexletin | Lidocoine. .

o Uges : Venticlas — Amythmiod .

@ Gass Ic

® They are stron codium  chamnel  blodeer. .

 They slows condudion with minimal effect on achon potential durahon
® Example - feminich  Propafenone .

¢ Ues : Llife Jrhrea}enn'n% Aol 2 Uenalor amythmio

PhARMAGKINENCS

® Abcosbhion ¢ Vanes bq dﬂlla.." Some are well absosbed Ofalh];
( Pecainide) while ofherg may " be
administered inlraumomy N

e Distibution © Generlly have high wlume of clistibubion .

® Melabolicm - Most ore meloboliced Dy livey +htou8h (YTP4SO enzyme.

* Exceetion : M are mm‘nlt( exrered  Via |<|dnel36

SIpE  ErFecT
* Proamythmia
® Dizaness
o Sejzures

¢ Hypotension

NOTES : IMPERFECTPHARMACY.IN



ﬁmss-]‘. (B- BwCKERSzI

® B- Bloderz are commonly usad 0% antiarythmic - agents dw
to theis obility fo blok the effets of Od‘renuh'ne_ 2 Otner
Stress homones by inhibiling,  befa- - adrenerglc feceptoss, |,
which hepz in  obilizin heast  rythm : |

® They are gh\tula'sh/ chue I managing. arythmiog, %.,0} |
ou'%l'nales m exesive Sqnpnlhoh‘c Nefuous, Aﬂst-an Afimulohon

MOA

o B Blockert fhibt Bi adienergic feeplose. n  heast , fedutng. the
effet OF  cofecholamines Iike adrenaline. , Which glows down
heost Mie , decreoses niradillly 2 fedues fick of abnommol
elecricnl  adhivty -

Examples
° Me%o[:fmlol
¢ Afenolo|
® Eamolol
® Foopsanalol

Uses
o Aral fiomllahon
® Amol Hulter
o Uentcwlay  Arrythmios
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[ Kt (wanner Brockers (Class I )]

Ptassum Chamel Blodesz are closs of antiamythmic — drugs
that - primasily wosk by~ poolonging. vepolarization  phase,
of cordiac  adion Pa}enh‘al.

MOA |
o Potassium Channel Blockerg inhibit the  Outward po'r;lsmum flow
during_ fepol anzahon of cmliac adion Po}en‘ .
* By boddﬁJO thee ﬁehm po’faasr'uml dmnnel&,. Hleq |
ddmf @O\Oﬁzohbn : Hmebl} Pﬁﬂlonging,\ adon sznhcd durahon |

Uses
* Ama Abwllahion
® Amal Fulter
® Uenculas  Amythmia
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[ BmckERs]

(dlaum Channel Bloderz afe a dlasm of anhiamythmic  dge
that  wosk by r'nhibr‘h‘n% aldum 10ne  influx e @diac @ik
pimarly  Ofecting, AU ode < SA node , whih ore Ccial oo
requialing, - hecst ~ fythm -

MOA

* (loum Channel Bodeis inhibit |- fype clcum Cchannels in
amiac 2 Smooth musde Celig -

o Thic leade 1o redued @laum enty inh these elik . which
Qowz down -acion Foke,nh'cd ,Paerhzsiy in Noda| Tesus
(sA Node 2 AV Nodt) .

Uses

—

® Aol Rbmllahion
® Amal Autey
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[ Anti - HupERLIPIDEMIC DruGs_]

o Anti- Hypelipidemic agents are medicohong designed fo lowes
lipd levels in the Dblood , pamilarly Cholesterod = Tnglqceﬁdes-
® They help manage conditiong like | Hypetipidemia , which
s acsocialed with on increosed nisk of  (@rdiovasiculor - disense

HYPERLIPIDEMIA

* Hypedipidemia 1s a Medical ondtion  chasadenized by abnomally
hioh levels of lipd fn blood , which include cholederol
tglycerides .

* Thece elevated lipid levels @n increase the nick of developing,
urdiovosculos  dicenses Such 08 @wonary - lery disease |, shoke

2 periphenl otery disease

Tupes of h‘Pid Inuolved
® (holesterol
- low Densihf h‘popsniein
- Hl‘%h Density Lipoprotein
¢ Tn'%lqcefideg

ngp{oms

Tt ilcelf hos no speific symptoms | However o ’ferm elfauaied
lipid levels o led fo levelopmen of atherosclerosis which
n (ouse

o (hest Ffain
o Hert Attock | Stoke ek
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CuassiFicamon OF  Anm- Hueeruppemic Drugs
Anti- Hypetipidemic  Oruge @n be clastified 04 follows,

(@M HMG - (oA Reductase TInhibitors (Staing)

® [puostatin
® Simuagtahin
* Prawogtafin
* Aorvostatin
® Rosuvogtahn

® Pitowotahin

@ Bue Acp Sequesrants (Resins)

o (holestyramine
* (Destipol

(3 Lipoprotein LipAsE  AcnuATor ( FigRATES)

® (lofibmte

® (lem® fibwozi)
® Bezafibvate
® fenofibsute

@ Lrowsis @ TRIGLUCERIDE  SUNTHESIS  TNHIBITOR
® Nicotinic Acdd

(S SteroL PBSORBION INHIBITOR
® Ezelimibe
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HM& (oA REDUCTASE INHIBITORS

HNG o-A redudase Inhibitors , Commonly known as Sta}‘ins?_:,,
ae clos of dru% that redue Cholecterol  levels by Ilnhll‘blh'n%
hMe @-p redudose enzyme .

Mechanism  OF  Action

o HMG - (OA fedudose js an enzyme respongble for converting,
HMG- GA Into mewlonate , on ey £ esentiol  PERNS
N holetero]  Dioaynthesis way .

® Stolins ad 0z Competitve inhibitose of HMG -©-A  (edudose.
effecively  lowesin paodudion of cholesterpt (0 Ilver

® Thic Inhibkion leds o a derease in Mol cholestera{  levels,
which ’m'%e:z an  upregulohon Of LDL Reepers on  hepatocyke
2urfoces -

o These feepton incrense fhe uplake of LOL cholestuod tsom  blood
jfhdebl., reducng.  LOL levels . .

® They 2nows Maximum ackuity in mldmgh’r.

MG (o A
| o oy, » Tawies
Mevalonic  Acid | :

|

Decreased (holeskrol Synthesis
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PHarMA cokiNETICS

_ Absorbhon *They are .%enemll.y administered - omlly
* Some stating , such os  Aforvastodin € Auvestatin
are hi%hl\/ absosbed , While Others ke pmuaﬂaifn
are les Obsombe .

® ictnbulion ® Shling are h(a_hl\f Pﬁo}eln- bound 1N P(O&m(], hence.
!Uiddt, dighmbuted .

o _Metabolism = ® Most sholing undelao exfensive  hepahic  metabolism -
* Atorvastalin , Simvastalin and . lovogiohin  are
mefabolized primarily by CYPZAH .
® Rosuwuostalin & Fuwoglofn afe melobolized by
Cyp2cq.

e ExcremoN e Shaling are Pﬁmaﬁlt/ excreled by the liver nto
blle , and o a losser exent ’rhmuﬂh the Hdney;_

Sioe  EFFect

Musde Ffain/ Weaknes
Type- 2 Dinbetes
CO(ﬂm‘h‘uE Effeds
Dﬁ@‘on Toaws
Hlleua;t Reachions

e & © & o
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SoMeE  INowipuAL DRuGis

e lovastalin

e Thc is the fhst cliniclly used stolin whidh is lipophilic 2 gien
onlly .

o T} u?oat by Inhibiing, HM& Q@A reductose .

¢ i pomarly used o freat  Hyperlipicemic .

o T s ’n,?fculhi faken -one dally  with eUenfn(a,, med] 1o
enhance  absosbhion .

® (mmon Sde effeds Indude musdle paln . liver enzyme elevation ,
GIT rssues 2 increosed  blood sugor levels.

Simuagtadin
* More effacious € twice Pofenr than  lovagtahn

Atorvagtatin

oI Is newew Stahn

° T+ work by l'nhibih‘n% MG @-A Teductoge

*Th is most widdy vsed Anti- Hyperpicimeic drug. Row adays.

o Sideeffeds Indude Musde fun . Plevokd Lver Frzyme ', Increaxd
Blood sugpe levels .
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Bite Acio SEQUESTRANTS

Ble Add sequestrants are o cor of medicahon’
hat ueed to  lower cholestro) fevels |

Mechanisim OF Achon

® ﬂm, wosk MMI‘n% b bile acidg In the inteshne .

® This bindl‘n% an ingoluble mplex that  prevents,
the feabconption Of bile acds Ino blood  Zhream .

® Ac 0 feult . the lver muat Convert More (Cholesterl Info
bile adde fo feplace those lost | leading, fo deerease LOL
leveks . -

(ommon DMﬂﬂ
® (holestyromine
® (pleshpol
o (Dlesevelam

S\pE EFFECTS
® (onshipation
® Bloahn
o Inteifrene with absasbhion of fot solwle Uikiming (A, D,E, k)
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__LipoproTEIN_LIPASE ACTWATOR

Lipopmtein Lipase Adatos are a dlass of agents des.fgmd
o enhance the adivity of 1PL  which le# a key rle
in lipid Metabolism .

Mechanism OF  Achion
® lipopeotein Lipose Achvoloss enhance the enzyme's achty
leading, fo ihoreased  hydrdy&is of igycendes 1 lipopwoteins
( like  chylomicrons, € VLDL) info  Free %&y Qcidr 4 glycero] .
® By fadlitahing, the  boeakdown of ’rﬁ%lueeafdeg, these agents
promote the ~ densance  of riglycevide. - rich - lipopsoteins
fsom the  bloodgtream , hereny redudng, oveall iﬂ'%lqcezside
levels .

Gipe EFFECTS

o (oshoihteshingl  Distuban@s,
o Aherraic Reachon®
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Lirowusls € TRIGILYCERIDE SYNTHESIS TNHIBITORS

Lipolysic € Tnglyceride synthesic  [nhibifoss. are  anki- hypettipiclimi<
agents  that 1(22: the process of ¢ bseokdown C|Ipolgm)
2" fo) Pboduch'on & ’m‘%lqcem‘de Sqn’(hm‘c)

tMOA

fse Lpopyotein «—— Nicotime Acid L., Tnglyoric, ]
oy

Lipage Ochviby | (Achipose
3 e fotry Aics ) Tess)
) quro!gs't; of l
tglycenles of VLOL =
9 ! _lﬁalqiefﬂal (i)
lse VoL leveks VEDL
Adverse Effe
e fughin.
o (1T Igm
® Muych fun
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STEROL ABSORPTON INWIBITORS

Steml- Absoiption  inhibitose.  are @ Class of lipid - lowerin
Cl(aen{g that  spedfially  block the absowption of  Cholestero
(h" zmall [nteshine .

MoA

® Sterol absosphon Inhibiow  wosk by +ar9d1n%\ 2 Inhibitirg
Niemann - Pick C1 - lke 1 pootein , -0 tronepostes  locaked -ony
e bush bosdes oF 2 enterogyes C el lining, #u &l
intectine )

* This puokein s esentiol for uptake of cholestao] from dlieh

2 bie I'M’Oenl-e{w#&

Adveree Fffedt _
o Diarheq
e Abdominal Fain
& POh
¢ Hea%l;lche :
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