PHARMACOLOGY-II

UNIT 2 NOTES

CARDIOVASCULAR SYSTEM

e Therapy of Shock

e Hematinics, Coagulants g
Anticoagulants

e Fibrinolytics and Anti Platelet Drugs

e Plasma Volume Expanders

URINARY SYSTEM

e Diuretics
e Anti Diuretics
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® Shock 1S defined as a [ife threeolening medical @ndion where.
body is not getting. enough blood How , feding. fo lack of
Oxygen €  Nurfients for organs, ticues " fo  fundion
proery |

¢ The @n fecult |n Severe dama%c and It untfeated , @n lead
fo organ foilure 2 danth .

Tuees OF SHock

Tt @n be further divided Info followl‘ng, types
® Hypovolemic  Shock
Q) (ardiogenic  Shock
® Septic Shock
@ Anaphyladic Shack
® Newogenfc Shock,

Hypovolemic _Shock
T tc defined 0% los.of signifant amount of blood ov  fuidy

due b Severe ble.mlin% Cintemal o5 extemal ) redudng. the
blood Volume dmﬂaﬁn& in fhe bodg

_Cardiogenic _Shock

Tt Oca:’rg due b failure of heast fo pump blood effectke due fo
Heart oftack , Heart folluwe leading, or amythmios. leading. o
l'nadequa}e Petﬁm‘on of dissues
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SEph'c Shock,

T s \Txﬂ.%cr ed b? severe Infechon , leading. 1o S\dﬂml'c (nficrmadion
and  yosodilahon . )

F\naphqladic Shock.

Tt s weed Sevele allerﬂl‘c reachons that leads to
widespfead vosodilahon 42 aJ'rwcu} Obshruchon .

Neutosﬂ\ic Shock

Neurogenic - shock 5 0 fype of distibutive Shock ot ocurs
When ~ Nervows  System ix  damaged 0% Impoired , leading. fo
loss of sympolnohic fone € Vosadilalion  results [0 0 Sudden
& severe diop of blood presre redudng. blood flow fo

uital or(&on% .

Causes

. Hemorrhaca,e

e Bums

o Dd}qdrahon

o Severe Diarhen

e Myocardia  Tnfaschion
® Hewt flulure

o Traumo | Injury

o Tnfechongy €t
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SYMPTOMS

¢ Hypotension

® Ple Sun

® Rapid Breathin

® Rapid Heart Rake

® (old Skin

® (onfucton [ Alterad Mental Stote
® Weakness | foh

® Redueed Unne Output
® |occ of  (onselousness

DruGs Usep IN THerAaPYy OF SHock

The dmgg tced In the tratment of Sock @an be divided
N following. classes

® Sympathomimetic Amines

® - adrenoreephs Dloddn% a%enks

® (orhcockeroids

® O\

® (rdiac  Gilycosides

® (slucagon

o Deshin.
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SYMPATHOMIMETIC AMINES

Sqmpaihomimh‘c Amines are 0 closs of dl“u%g that mimic the
effeds of Sympathomineh'c  Nerous  Aystem

Mechanism Of Adon

Sympadhomimeht. aminec  Ock on  adrenergic receptosy (a1 R)
aJheléic

T podue effals similar fo symp fervous, - Aydem.
® Increased hear nle 2 (nnrramh‘h/
® Tncrense  blood presure

® Tncreose T&*Pifﬂl'n?sy rofe ek

Adverge Effect
® Tadwaydia
® Amythmiod
® Tachemiq
® Ingessed 02 demand

Applicahion
® Sephc Shock
' Cmdl‘ocaenl‘c Shock
® Anaphylach’c  Shock
¢ Nemogem‘c Shock

_Example 0F Drge

Epinephtine , Nor - Epineptmine |, Dopamine , Dobufamina , Phenylephaind.
Vosopessin , Jeoprenaline ; Mefaraminol eh .
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SoMe TnowipuAL DRruGs

O Adrenaline

® TF acs on boh & £ B reephst

o T uwd 08 a fivar line drug in anapnylachc shock

® T} an be used In Qrdiogeic shock when  Other agenk are
insuficient

® Tt inceases blood pressure and cordiac oulput

@ _Nor- Adrenaline

o It pmmadh{ Simulates 01 receptos

*Tt is used o0x fort lne drug ™ sephc shock

* Tt (ehyses . blod  pressure by  fncreay ’a. voxeulay  esistance

* Tt aleo Increrses cardiac ou}pLUr by e ancfn% heavt (onfrachity

®_Dopamine

o Tt shmulaks dopamineric , O € P41 recepvss .

o In low dases @ Adivakes -dop:mr'rergl‘c (D1) recephns szmoh‘m}
renal  vasodilahon € increased U Oudput .

® Moderte doses ¢ Shmulates P4 feeephosy |, l'ncfea&in% hevst ok
£ (ntrodili

. H'?f Doces @ Shmulates Oy fecepoor . uging. vosoconshchon

o T incrensed C(lIdICIC oulput £ Dlood poessure dependmg‘ on

dasa(ax.
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L - ADRENORECEPTOR - BLOCKING ﬂﬂgem':l

Alpha  adienoreceptos  blarkera , ate. medicalions. that  block
the effect of sympathahic nervows suefem on O~ receploss
In shock therapy o blodkers are used fo

® QRerue Periprefal  Uasalaw pesidfance -

® Tnrease  blood flow 1o vital 0igank

® Derrense blood preccure -

Mehanism OF Achon
Apha- Dlockers inbibit the adion of  catecholomine on O - fecepluss,
leading. o ¢

® Uosodilohon

® Traressed Dloodd flow

o impoove Cardiac outpuk

o These Oqgen delvery fo Hsaus

Adverse  Effect

® Hypotengion
® Reflex Tochycrdid

® flud Ketenhon
Uses Examples
o Sephc Shack e Phentolamine
® (ardiogenic  Shock ® Psazocin
¢ Anaphyladic  Shock ® Terazosin
g Neurogenic  Shod
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[ CoricosTeROIDS |

* (arhoocteroide are aqmt: that are prmanly used in the
mand of sephc shock .

® They are doss of steroid homones produced by aclienal
ogex € an be dded it fwo main @legories.

O Gluoodticolds -

@ Mineraloanticolds -

Mechaniom OF  Achon

* (micostewvids lke Hydrocosticone , binde to gucowshcod secepiuns
M ytoplagm of ’mrge} ells . |

o This Teeepios - stewid ompex then Moves fo Fhe Nudeus &
Iéa.ulake transcription of specific genes  invalved 1 body's
inflammotusy - Tesponse , Immune fequlabon € meakplic process .

o They reduce the froneeriphon of pw - inflammakay ~ genes €
piomote the  expresion  of ank - inflammodoay  proteins ™ fhus
wseduce inflammadion .

_Example

® Hydrowshcone
o Methylpsednisolone
o Dexamethasone

Risk £ Side Effect

@ quﬂlqcerria
# Hl{pokalemlb
[ ]
[ ]

quer’fmsn‘on
Awd Refenhion
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o U)tll(aa\ therapy s a fundamental Fﬂﬂ of tredhng. ghock , almed)
ot “preventing, fisut hypocio € ensuring, Odequiale Onygen
delivery o “meel melabolic neede of “vital orqam .

o Tt ik eseenfial acoss all fypes OF shock | from  hypoudemic
and Cardiogenic fo sephic and anophilachc  shack -

o The method ~of oxygen delivery variex dmdm& on the.
Seveity op hypoda ond all hpe o shock , but " himely
and appropsicte we i @il fo weduee the risk of agan
foilwe and impsoung. oukomes in Rhock management: .
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[CaroiAC_Guycosioes ]

® Cadiac Gilyodides are Madicalions ued to treal heast foilure
® Tn ontext of chock ( rdiac glqcosldes are tsed to

® Increose cordiac Contrachlity .

® Impyve (mdiac  Oulput

® Enhance Peapherol Uogalas  Rezistance

Mechanigm Of Adhen
(ardiac  gysides Inhibit  Sodium- - poltegsim - pump ,lecrdrn%’m ¢
® Therepsed Intacelulay Sodium
® Tncreoged  @lcium  Qualivilty
® Enhane @idiac onrachlity
® Tnerease cardiac output
® Tmpmue penpherdl Uawlar veustance

Examples
® (igorin
o Dl'gffo)dn
® (Quobain
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I GiLucaGoN

Gluagon plays a specific le 0 the managemen! Of Cerlain types
of sh(gSK 1 . &

0) quqa]ucemic Shack

*In e of severe hypoglyemio glucagon can  fapidly increaw .
blood Qucse levels by sHmuI-ah'ngﬂ eegenclysis - and
%tucona:) Sis (0 ver .

®This @n help teste ConRciousness and  stabilize the  pabents .

@ B Blocker Overdose

® Gluwgon @n he beneficial in hEaHng, pabents hcwr'ng, Overdase
on B- Blockers .

* T ads independently of B- reeptons |'ncreasing_ haot e
L2 mqocmdt‘al oanhadﬂihf. |

o This (n help impsove rdiac oulput € blood pressure In
Aucth  Senanos .

@ _Poteniol Use Tn Other dypes of shock

whie not o primary treotment glucagon Moy, olso have
0 suppostive fle in other foomz oF gomcka% parhtel aaty,
when thee ® Ore  masociated  Metabolic dcraﬂgemeni-&
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I DEXTRANS |

Dexhong  are polymcthandes that de parhttdazsiy used In the
treatment of  Hypovdlemic shok , poimorly e o thers
P¥Opesties (8 Volume — expanders.

Methanism OF Adion

® Dextrang increnge. plogma volume blj, drawing woer itto fhe
iofrauogculars  Space through  osmohic effects .

® This helps fo feshome blood Volume £ improve  Ciselahon dtm'n%
shock .

® By increasing. blood volume , dextans con enhance  perfision
to uital organs helpl‘n% fo Stablize pabents in shock

(inical ~ Uses
® quouolemu‘c Shock
® gun 2 Touma Patents

Side Effals
e Aleralc  Readpns
o (oa?llahon Tesues
® Fujd Overload
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HAEMATINICS

® Haemahngs are substanes or Cduge thoal are used ¢ fo incrense
hoemoglobin level 05 enhance  pwdudion of fed biood cells
Which “ore vitd for - cmyin ORygen fo fssues in body .

o They are typilly usel in “fratment € prevention of anaemia
Qused by  deficienyy of Won, vikamin  Bl2 , folic acidz <
Other Nuinents Necessaury for blood fsmahon

Key CompoNents OF HAEMATINICS

Haemalinics mainly include. -
® Tron .

® Uitamn Bi chanocobammin)
Uttamin Bs CFolic Acid )

o Ton (2 the most essential element fox blood produchon
Deficieney Of ffon leads o iron deﬁ‘cu‘ena/ anaemia , Wwhich 1%
most common form of anaemia Wosldwide .

o About F07. of bodys iron found tn  RBCs

® Tt is esentiol fw producion of Hoemoglobin in RBG  which
Is essenhod o -ham%mﬂ% onygen In g‘ood £3om iunﬁﬁ do
Hesues .
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. Daﬂg Requiment

Adult Male @ 0-S-1
Adut female © 1-9 g

Dietary Sources

l.eclﬁ)/ Gireen Uajetables
Pumpkin  Seeds

ToPu

Recl Meat

Whoe Grains etc

Tron Absosption, Shraﬂe - (Hzalion

Fe3t

| Deudonal Gylochrome B

Fe&l'

.

DMT
}

et —» fe3t

1 ( femitin)

FPN

L. oo

Lver  Bone Marrow
N ! /' Myoglobin

e —
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Tuees Or Jron Usep Tn HAEMATINICS

@ OraL Tron PREPARATIONS

o femouc Suphate : Tt ic most commonly Used ofal iton Supplement
due fo itc high bioanailiviity .

® Farous Gluonate : less Imtaing. to the Qoshvinteshnal track
but with s\r‘ﬂhﬂy |ower blbauailitin*ry :

* ferovs Fumwote * Also a omonly used form with high iron
ontent .

® Ton Poymollose (omplex - T 12 a newes foom of ion
supplement with fever  GiIT fssues .

® Qubonyl Ion - fure elemental Ion, often used T reduce
side effets 080cated with othes fosms .

@ _ParenterAL TRon PRepARATIONS

® Ton Dextran - Used Intramusculasly ow fn’muenous!y bul hos
sk of aller(ai‘c- reachong .

e Ton Sucrose - GJrnmonll, used infravenoudy fos POHenE wih
droonic  kidney disenge (v Severe andemi .

e Tron @Iboxwolbse © A newes nhuuenous foom
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Adverce Effect OF Tron Suppletents

® Nuxen

® Uomitin

® (onghpahon

® Dark Stools
Tron Oveload

Uses
® Tron deficienay. anaemia
® Me%cuoblaxh‘c Ancemio
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VITAMIN B12

® Utamin Bi is 0 woler Roluble uitamin esentia) fox poper
formation and  mafurahon of RBGs and ,%Hrrfhesfs of DNA
'n  bone marmow

. Deﬁ‘ct'enc\, n viamin B leads to meﬂﬂ]obla%'( anaemig

® Tt is esenhal 105 normal  Erythropoeisis,

Funclione, Of Vitamin B

o Tt is essenfi) o poopes wepihon Of DNA dlunng. RBG fosmabon .
Esenol fw maintainance of myelin  Sheoth around  nesues
poeenting,  neurolo il domage .

® Deﬂt\‘mw%oP utamin B laa:l(dx o blashc -ancemia (where.
lage " immolure. & pon fincionc)  R8S afe. procluced.

Absosbtion -  Utlizahon of Vitamin Br

Vitamin Bz

:

Uitamin B + Hapocomin (Salivary Gland )
+  (Deudonum))

Uitamin Bz + Infinsic fachr ( Ruweta) (ells)
(Teum?) +
Uitamin Bi2 4 Trongobalamin I =~ —" ( Liver , Bone Hamn,(dlg)
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Sourees

Mea}
Figh
Oairy  Products

i

Forma OF Uttamin Bo Used os Haemalinics

Cyanoccholomin = T s the most ommon foom OF vitamin B
uged 10 Suppements & Infechions .
Hydrovowbalamin * Used fow freahing. vitamin B defeciendtes,

W“ﬂ‘f In of pg;mh'oua. anaemia |

Adverge Effect

Uitamin 812 has very few odverse effeds | ruely ,oJIergic
readvionz to the injecion foym may oawr.
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i FoLic Acio]

® folic Add Is esentiol fos DNA gynihesic < producion Of RBGs .

® I deﬂh‘encv leads, 1o Megcdoblasmt onaemia , Similay to
vitamin Rz defciency -

® Rlic aad 12 a cmbinahon of Plendine nudews t Fara Amino
Benzoic Add t+ Glwamic Add -

Funclong OF Folic Acd
® DNA Syntheis : Ads 08 0 enzyme n the Qyntheds of nudelc
acids |, neessary for fosmahon of RBG .
o (N Diusion : Poshalasly impostant in rapely ch'tﬁdin% @’
ke RBC Preaucos (0 bone Marw .

Folic Acid Metaboliam

Folate
1 THFR  CONA Synthesic)
dTMe
o DHp 4
Y
THE
Senife| Gt dump
(iyan !
e Homagydiene
i ( MVitBn
Methionine.
THE
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Dl‘etarg Sources
* Leaﬁf Gireen U’:%El'u.b!f%
® (s Powts
® Baing
[:2 NLU'S

Fomgz Used os Haemahnics,

® Om| folic Acds ° Auailoble 0% foblets £ tced as  Supplement in
se of deficiendy

o leuovosn : A mose potent foom uwd In certoin medical  Condifions,
like mehotrerale foxiaty .

Uses
& Megaloblaghc  Anaemia
® Pemiovs  Anaemio
® folote Deficiency
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Blood Clc&h‘nw
e Tt is the main and final proess of blood cloting.

o Tt Is the process by which blood clot %rrns: |

o Tt is a0 compler procedure of enzymalic feactions In the presence
of vorigus Cloting fodors  which Tesuits in the formakion of clot
over the injured blood vessels .

e Tt an be divided into three pn}hu.nga ;
© Intrinsic Pathuway
@ Extrinsic  Fothway
® (ommon Pﬂa\hunl{

£ loHing Fadlors

NUMBER Factor NAME

F\brinﬁg,en

Prothrombin

Tissve Factor  ( Thromboplastin)

(alciom Tons

Proaceelesin / Labile Foctor

Proconvertin | Stable Faclos
Antinoemophilic Factoy A

Christmas  Factor / Antinaemophilic Factor B
Shodt Factor | Prower Factor

Plasma Thromboplastin [ Anlihaemophilic Factar C
Hogeman factor

Fibrin :s'ftllztil{zing1 Factoy

MHMMHREEMRE R

* Clothing foctors q!wm*s wrilen 10 roman numbers .
e fodor YL is not in +he existence
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TInirinsic  Pathway

o This \s a compléx a+hwmf € 0Ccurs slowh{,

¢ This Pﬂ-’rhwmi ocwrs duve 10 blood traumg.

e In this podhmm{ when blood vessel Gels injured , then endothelial
Hssve lnside blood vessel also ge{s quaed and blood (omes In
ditect Contact with (Collagen fiores of connechive tiscue Pmsalf arounc|
the endothelial Hssue .

* Now damage fo the endothelial fissve Cavse domage To platelets
which results In the Trelease of phaspholipids by -plalelels .

® Now all these events achvotes CloHi'nﬂ factor X which ulkimalely
achvates factor X in fhe presence 0f~ (q? fons

e Once factor X is achivoted , 1t combines with factos ¥+ achvate enzyme
Prothmmbinase .

Extrinsic Pal'hwauf

e Tt is a simple pothway € ocurs rapidll/

e This Pa}hwa}, occurs dve o Hssve Havma |

o In 45 pathway Hssue faclor (Thremboplastin) Qctivates factos NIL
which ylimately activates factor X i the presence of (2 lons

* Onee fadtor X s adivated, it Combines with factoy X € achivates

emyme. Prothrombinase .

Common  Pathway
e Tn common palfh:,m\' enzyme prothrombihase  (onverts Prothrembin

into Thrombin |
* In finol stage thrombin converts Fibrinogen info Fibrins in the preence of

(0™ that forms clot over the damaged blood vessels.
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INTRINSIC PATHWAY ExTRINSIC PATHWAY

Blood Trauma Tissve Travma
Exposure of (ollagen Fibres Tissve Factor ( Thromboplasin)

v

¢
@@ #
O R e S

—f»

(Common Pothway) | PRoTHROMBINASE

}

Prothrombin | ————» | Thiotbin

l

Fibrinogen » | Fibrin
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|HAEMOSTASIS

loss of blood .

broken blood vessel.

Plotelets and injured Hissves.

Steps of Haemostasis

Haemostasis is also known as 'Blood (\o&h‘ng' or * Blood Coagulation’
Tt 1s a fast series of action for the 'Dodtf to Stop b\eedinc&_f-

Haemostasis occurs When blood js present outside the blood vessel.
Haemostosis  simply stands for prevention of blood loss from @

Tt requires vanous cloting facdors and  chemicls relessed by

e \Vosculor Spasm [ Vasoconstriction

* Platelets Plug formakion
e Blood CloH‘l'nﬂ

Vascolar  Spasm

*

e Tt is also known as vasomnstrickion.

* Tt is the blood vessel's first fesponse towards injury.

* As the nome [ndicates in this step blood vessel Gets contracted.
o The consiriction of blood vessels reduces the amount of blood 2

limits 4he blood loss.
e Tt 15 a femporary  fesponse.

* Tt is most effedive in smaller blood vessels
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G

Platelet Plug Formahion

o Plotelets pl an r'mpariun’r ole in haemostasis process.

In this step platelets stick hgel;hcr t form a plug that +empomn{
seals the breakage {n he walls of the blood vessels.

* The platelet plug formation is activoled by o fodtor colled Von
Willebrand Factor (VWF)

Platelels in the blood vessels aHached with collagen fibres «
become much more  Stickief .

After that they release Some chemical messengers such as ADP,
Serotonine , Thromboxane Aa . This phase is (alled platelet release

reaction
e ADP (owse more platelels to stick ouer vessels,
e Serotonine and thromboxane Aa PEnhances vascvlar spasm and

platelet plug formakion .
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COAGULANTS

* Coa(a.ujank are pharmacologffrﬂ ngﬂh that poomok. e process of
Blood (Oa%u]ahon ~which s esenhal fox slopping. bleeling,

® (vagulolon & a complex physologial  Methanism  where  Nguid
blmam rangfosmg info a soiid  clob fo prevent  Extessive blocc)
loss dwring. (pjunies .

® Cou%nlanks ac by enhunu’n% 05 |'nih'c1hh% thig proces £ they
are ued n clinl sethingy O mm, blee;h'ngﬂ digosders,
£ nditong Wwhere  blood C10H1h8 15 Impalre]

Clossifiotion Of (oagulants
They @n be dosifid o two muin begores. -

Q@ Vitamin K
o ki (fiom plonts) - Phytonaclione ( Phyllauionont)
® ks (Q{nfhch'c) - & Menodions

® Acetomenaphthone

® Menadione Sodium diphosphate

@ Miscellaneous,

. Fitmino(

o Hnﬁhuemophih'( factys
® Desmopsessin
o
[ ]
@&

Adrenochome  Monosemi cagbonone.
Ruhn
Ethamaylate .
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itamin k

® Uitamin k fja‘;}g a crugl fole in phamanlogy os a coaﬂman!-
beaice. it 16 essentia) for  gynthesis of certoin  poleing, - fequired
fos blood dotting..

® Thee prrﬂem. Fnown 0% clohm? foctoss |, Induden facos T, 1T
X &2 X o8 wel 0 protein £ S which reaulak cloﬁm%‘

Mechanigm Of Adion

® Utamin k 15 absorbed foom intestine £ traneponid fo- lives

® Ultamin k is then converted fo fs rfedued fom by the enzyme.
Uitamin k  epoxide redudnde .

* Redied ultamin k S 08 0 ofodus 0w gamma- lufarqyt.
(borylose Which 18 esential fp  funchonalizahion | acivadon ~ of
pooreing llke  protrombin ( fadws T < fodvse I, X €
X

Focose T, W, ¥ X Fadoss T, W0 , 0, X
( Detarboxylated - Corborylose (- @iboxyioted fosm)
Foom)
Uitamink Uttamink
(Hydrogunone | Reduced (Eponids. | Onfdiacd
fosm ) foom)
Redudosc.

NOTES : IMPERFECTPHARMACY.IN



_|-helapeuh‘c Uges

Warfwin  Querdose
Utamin -k Defciency

Newbosn &
lever disense.

Adverge Effect

® Rare but May
infravenous  administabion .

Mdude alldﬂ-l'c freachons, o anaphylacis affer
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@  OTiER MiscALLANEOUS AGIENTS

® Fbrino
=T s the <oluble component of human phema
= On qgadon fo Yhombin , I hungsme to Gbgin

- Tt requiates haemorrha felated fo low blood Hbmnoaen @nenhahon
n (Jf?bumogmaemtu or hqmﬂbm@anemia .

o_ Antihaemophilic _Foctos
=T j2 o cele foeze dned powdes desved fom human plasma
= They are porticulosy used 0 reotment oF bleedlhg,. divsdes  Mainly

Poemophiia A 4 h(]emophlha B.

¢ Desmoprein
= Desmopoessin s a synthefic hosmone. used a3 cagulont fo

treot  bleding. dicoyders .
- Tt ohimuotes elease of focs T 2 von Willebmand  faduy

fsom endothelol cellg

o Ethamgylote
° E}hgmgqm}e 12 Q &(nthehc COCI%UJOM ued to freot 'bfedl'nc}

disosders. .
o Tt woske DY enhanrln% chiIIarq reistane and [edudn%
e

((]plllcmf pefmcabhhf lntlﬂlﬂmﬂ blood Ufstos!h/
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ANTICOAGULANTS

® Anhcoogulonts o druge fhal inhibit bleedd coagmoh‘on | poeventing,
the ‘Fhﬁl'ﬂﬂﬁﬂn of harmfu] Cclots Ingsde blood vessels

® They are the agents that decreoses @uguiaion abity of blood

o They do not drsolie the already fwm - chts . but are sed
to fmehon poevent e fowmation of new clots .

Classifcolion Of Hnlicon%,ulunfg

Anicoagulonts @n be moinly  clogafed info two begames.
@ Puenteral  Anhwagulants
©@ Ol ﬂﬂh'an%ulun

PAreNTERAL ?Nncoﬂau LANTS

' ]
Tnditet Thrombin Tnhibitoy Ditect Thrombin Tnhibitos
!
+ | + - Bivalumdin
Heporin MW Hepowin  Synthehc Heparin - Argatroban
- Enoxapazin forndapaminux - Hirudin
- Reuparin L Lepirudin
~ Nadfopowin
- Dilatepamin
- Parnapamin
~ Ardepazin
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ORAL ANTICOAGULANTS

| 1
{ } |
Uitamin k Antagonists factos Xa Inhibitey  Direct Thombin Tnhibiles
- Warfasin Reuaroxaben Dabigahane“aﬂak

- B ishydroxy @umazin Apixaben
~ Nicoumalone
- Ethy| - Bigcouma cetate

® PARENTERAL ANTCORGIULANTS

o Farenteral :anh‘mucamam are Medicohion’  administered bH Injecton
o poevent (v freak blood Ccloks.

® They are wmmonly used i setings ke Hospitals v foe

pabients  Who  Cannot foke -oml mehications
® Hepoin 12 the  mogt @mmonly - Used Hﬂhi‘oa&uank Cfarenkerad)

Tndilect Thombin_Tnhibitey

e Tndired hgombin Inhibitoss are Anhtoagulants thol ook b}
rnhiblhn% Hreombin +hroug_h the achon of anfithwmbin .

e Tt inydves :

D Hepoin

@ low Moeulas Ulefgnt Hepazins,

® Synthetic  Hepasin
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D HepariN

® Hepmin i& mogt widdy usd anhcoaqulehng. agent

® Tt was nomed Hepaoin @ K wos fiset extaded by Liver.

® Tt < shbn%u’c Oltﬁwic add poesent In Ous

®* T 2 o muopolyXachamide found 1 Most Cele of liver, lunge
and inkechinal  Mucosa .

® T dox not Clges plaenta thus  becomes anh'cougman‘r of

thoice (n Insegjmn(%,

Medhonism OF Achon

® The mehonism of acion of hepasin 03 an  Anhicoagulant
paimaily inuolues s Interacion with AnkHombin IL~ CATID .

® Hepmin binds 1o Ankthsombin  TIL caugfnﬂ. -Q - (Onfgomahonay
-chun?. thel sicaniﬂ‘mnH\; Increoses s adiity . | |

® Heponin's blnding\ Yo Antithoombin ollws the dirett Inachuodion
of  dhwombin . Which (s eentiol oy (Dnueﬁﬂn% ﬁ‘bafmﬁan to

° ml:rmmbl‘ﬂ T 2 a noturl anhoagulont in bocy that fachuates
Theompln  Cfhctos T £ fades X thus decreoses. the {oomabion of

Aosin  dots .

PHARMACOKINETICS

o Abcorpion:  They a requites pasentera adminishrahon
o Disrbulion - They mpidly clizhibued 10 Dloodgream,
o Melabolign * They are paimasly metuboled by Liver
o Half Ufe . 1-2 howr
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-maupculic USes
® Uenous  Thomboembolizm
® Acte (omnary Syndrome

. Sumeny IDI'GIB&I‘S

Adverse Effect
g Bleedn'ngw
® (Osteopmod's

@ LMW HEPARINS

o low molewlay weight hepin afe devived Foom Hepen , ouk
with smolles moleawlor  chaing,

® [MwHs have lowes mick of @mpichions , howeves they ar
l&s potent  Composed to Hepain

® |ike Hepasin , |Mwhs enhone the ocivity of ATIL , bub they
have highes spedficity foz inhibiting, X Fades X than  Hheombn

o They howe |Onger half life € -bioowailibility |

& Om%& indude. ~:  Enoxapazin , Reuipoatn , Nadropazin , Oilatepasin ,

Pamapazin | Frlepash .

(3)_FONDAPARINU X

e (ondapainux 12 O &ynthelic hepontn 2 “belonge fo clo of drugs
known 03 facs Yo Tnhibitos 0% it Seledively inhibits fadvs Xa by
I:)Indlncer o Anfithsombin T .

o Ued In treotven| of Uenous Thomboembdiam € Deep Uein Thrombasis .
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Parerteral [irect Thrombin Inhibitors

® Porenteral  Diret Thombin  Inhibis® are clasg of  Anhagulant
druge that  woek by dirediy mhibih‘n& the achvty of Thzombin
(focos Ta). an enzyme Cruciod fo the blood clothing, process .

® Unlike @ indirect anhicoagulanc Such o8 Hepain twiich work
by enhandngr the adwity of Anhithgompin TL . DTIe bind
directy o thoombin 2 block its ability o convery  flbain
into fbwin , the pootein that foome.  ctuclural  basic of a
Blood Clot .

Dru%v, In D7Is
e Bijuvahudin
o Hr(aamban
® Hirudin
® |epirudin
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@ OrAL ANTICOAGULANTS

® These are Onhcongulants token owlly £ help prevent he
fosmation of blood clots in the  body

® These druge are Often prescsibed to individuale ot sk of
deveoping. Clots thot ould lead fo semoun (ondibons like.

® Deep Uein Thoombosis | Plmonory  Emibolism . Stroke 07
Hept  Attacks

® They are moinly diuded fnto 3 closges

@ vitamin k Antagonist

@ Direct facky Xa Inhibitos

® Ot Diret Thoombln  Inhibiboy

@ Uitamin k Antogoniet
g
® Utamin k anftuqﬂnfsx‘ 2 a fype of mediahon thot (nhibts e
adion of vitamin K , whih s esenbol R Bynthesic of
(eotain  blood  cloing. factoss .
® Wooftwin 12 mask fopulos ofol onHma(axdan’r.

[WarFaRIN |

o Wasfasin (5 the mozt popular ofol anficoogulant 4 used onty
N VIvo -

o Tt antaind A Hydroryumagine ing..

®Tt ic 0 Qumain desiyahve £ belongg fo te cdox of
Uttamin k F\nfq&c)nisr,
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Merhanism OF Action

® Wmsknin acts by, inhibiting. the enzyme. vitkamin k epoxide  redudasc.
Which 12 N o fayde Utomin k inbo ik adve e

® Adbe uttamin k 1o ewentinl fox Aynthesis of cetain vitamin

k- dependent  dlotting. fadoss  guch a,

Q fucer T

® fods TC

@ Ridos X

© fow X

Fadr X, T, X /X fads T I X X
(Decorbovyloted (4- (arboxykded
Fowm) Foom)
Y -Griatamny( Carboxylose
Uitamin k Uttamin
(Eporie. | Inachive fovm)

( Hydroguinone | Ackve Foum)

Uit k- Epo Reductese

Bloded By Warkoy'n

Pharmacokinetics
o Pbcorplion © Warfimin s well abwsbed fiom Goshointednal Ted-
e Digtribuhon * Wafarin 1s highly bound fo ploamar  paoteln. . hence
fe highly distoibuted in bodly -
o Metoboliam © Tt is primaslly melokolized by Ivers afochrome. P1SO
enzyme  2ystem .

® Holf life - Haf Lfe manges foom 90~ €0 howg
* Exachon - Warfmn and itk Melakdliles dre exeled via @e
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Side Eferls
® Bleadin
® Skin Newosis

® Terafogenerity

'lherqpaxh'c (Jges
® Pulmonarq Fmboligm .
® Uenour Thromboemboliem _

NOTES : IMPERFECTPHARMACY.IN



@ Ditect fachos Xa Inhibites

® [or Xo innbitose ofe clase of ol anhaagulants ot
@edﬂtﬂl!v inhibit  the Gd‘iul‘h/ of fuchs Xa ,1011 essenho] enzyme
M the Coagulaion thab  plays key role in blood clot
fowmaion -

® By bloch'n%_ fochy Xa , thee melitahong tedue the Conuersion
of  prothwombin fo thwombin Ieadfn% o decreosed fibrin
foomahon € feduced do%h'n%.

Examples
Rivasoxaban
Apixaban
Edoxuban
Bersixaban

'Thempeulfc Uses

e Uenous Thwomboembolizm
e flmonary Emboliam
e Shoke Psevention

_ Adverge Effed
o Tncremar) nisk of bl&din%, similay fo othes aﬂh'caagulanbs
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@ Ditect Thrombin Thhibitos

® Dited sombin inhibitose. are clase of anhconaulants thak
directy inhibit thsombin , an enzyme cuoad oy onersion of
fiowin fo fiowin in Wagulohon  process

® By bloc:h'n%_ thsombin + these  medi@hons, poevent  clot fowmohon

Advantages
J
® Rapid onget of achion
® [pwes ik of complicalions, .

Adverse Fffed
® Tnareased nisk of btedin%
® Rotointechingl fssues
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FIBRINOLYTICS

® Fibwinolyhics , are the a that fodlitoate the boeakdown Of
flowin, 0@ kaf prtein Involved 1n blood cloting..

® These are the maliohons that digeolve blood Clots by
enhoncm% body's  Natural %mholﬂh‘c poOGESS

FigriNOLYSIS
o Fibainolcégfsg s bodyk naul physiological - process that  boeolc
down flosin , the povtein that {ooma mesh oF blood Clots
o Thig pmres is cudol for malnaining. romal blood flow €
ocuenting. excessive - Cloting, .

Mechanism  OF Fbringlygis

¢ Flbninolu#m‘,g beging w?!h cpnuelg‘on of plaxm\hoaen i plagmin, an
adive enzyme

o The (onuerzion of plas,mfncgen info plogmin - lalysec by vanous
fadoss  such ay ' Ticue la&ml'nogen achvatos ' felecsed by
endothelial el 2 Urodnose found 0 Dloodsiteam

Regulotion
ﬁb?nnol 8 1% regwa!red by vonows facksy g follows |
. Plominogen Achvatos  Tnhibitos © Tnhibits tPA Urokinose.
o Alpha- 2 Antiplogmin - Bindz o plosmin £ inhibite e achbity .
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Classifeation of Fibwinolyhics
Hbsinolytica.  0lzo known 08 Thromboly tics, are mainly ~ classified
o two mayos (Oegomies. -

© _Fist_Generalion Agents

® Steptokinase

® Uwkingse

@ _Sewnd Generation Agents
* Alleploge

® Dufeplose

® Tenedeplose

® Reteploge

® Anistreploge

@© _FrsT_Gien FieriNOLUTICS

® finek - generafion fibsinojghcs. fefer fo the eatiedr group of medicator
ued fo disadve bload clots .

o Thewe medications were developed in 1950s € 1960s and aleo
known a8 plosminogen achodoss, -

o They mainly fndudes

@ Shephokinase

® Urckinage
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STREPTOKINASE

T 12 q ﬁbzsimlqh‘c acaenk used fo disolve bld clofs o vanous
thsombohe  ondiions.
®* T 12 an anh'aen € @n Quse allquc reachon’

Mehanism OF Adon

® Shreplokinate  adivakes Pknml'no%en , Converting. 1t ko plogmin thal
breoke down flwin | the primary  Component Of blood clot

® (hen Streplokinose binds fo plosminogen , it fosme a comple
that occeletes the  @nuersion  of plosminogien o plasmin ,[E'adir%
o ﬂtm‘nolg&ig.

PuaArRMAUNETCS

® Abagsption © Tt (s odminictered infrowenoaly .

® Distbubion - T distsibuled "{hroughoui e voyulos ystem
with o Signifant @nentohon in lun%& ,

o Metaboliam : Tt s pomumily metobolized Dy libes.

o Haf Life : Har Lf ia appsox 30- €0 minuted,

Uses
e Aute Myoardiol infowchon

* Pulmonarnf Embohzm
® Deep- Uein Thombosis

Cide Fffeds
@ Hemourhage , H!laaia Reachions.
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URokINASE

e Tt 1cq ﬁb"ainohfh'( Ogen\' Ued pumazily fos the treotment oF
Hoombohc  (onditong .
®* It fa on emyme iploted fom human wmine. .

MoA

Umokinoge binds 1o sufae of Roan and plagminogen %cin'wh‘ngﬂ
the  @nersion Of plasminogen into plagmin , thereby enhancl'n%
Fibainokjg.fs .

Pharmacokinehcd

* Absosphon * Tt I adminictesed r'nhauamly-

® Ditibuhon @ T+ i3 Clishiputed widely i body fluldt < hesws .
® Metabd'sm : THix  melabdized by liver < h’dney~

o Halt Lfe @ IS 20 minufes

Uses
o Awnte Myoascial Inforchon
e Pumonary  Emboliam
® Dep lein Thombosis

Side Effeds

° Hemorma%
o Alergic Reachons,
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@ SewN (GiEN FBRINOLYTICS

® These are the medicabions thet dicolve blood clots and
aie an impsovement oues the frost generahion |

® They were developed in 190s € 1805 and know nos
" fisowt - plamninaden adhvaloss,

® They mainly includ.

@ Atteplose

® Reteplose

© Tenedeplase.

@ Outeplose eh.

® These medichionr are Simlas fo 1'5*-gen Rbmnd@'c% but  hawe
2ome  key lifferenes

* (reates fiboin peifivity , reducing. bkedl'n% <k

® longen half life

® Impsoved Efﬁk‘acy .

They are uged to treat condifions, Iike.
Awte  Myocdial Tnfarchon

Pulmonary  Emboliam

Decp Uein Thrombosyg,

Shoke el
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ANTIPLATELET DRUGS

® Antiplotelet Dru%g are medichons thod nhibi Platele} aggregaton
prevenhing, he {osmation of blood clots .

i Theq wosk by lhfel%ﬂn% with  Leuous, paihwagg Mualved  In
platelet ~ achuahon and ~ agaseqahon |

® These dru%z are  commonly -~ Used b edue the wck of @diovasulay
events . such o8 harst offacks, and Shokes etc.

Mechanigm Of Plotelet Ag jon
® Plotelet a%’waahbn s an impostant step in  Nemogtags .
® T involues clumping. togelher of plolelels pleg, fo fom o plalelet
plug, |, whir helps " in smlin%‘ wound & lnhohh& blod cblﬁn%_
Tt “inuoles fllowing, stepe -'

O Vosalas Ji)lwg-e Endotheliol (N ngmpﬁon

o When bod vessels are iNjuwed, endetheliol @lls lining, He  blood
Vesele  are dama((]a:l . expesing the underlql'ng, allagen and
Other erto@lulas Mofsx @mpofients like von Willebwond  fotos
{0 the bloodatream .

(@_Plofelet Adhezion

o Uon Wibwnd facos binds b exposed collagen o the site of injy-
o Palelel in the crlating, blod bidt fo VWF via Glycopsdian b

feepfos?  On  helr ®
o Thix allowe plfelets fo shick dmm%ed &te .
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@ Plotelet Achuation

® Once adhered , platelet geta adivated < fdease  qranules
(Dnhlinfn% abctanes ke ADP , Thromboxane A3 , Serotonin Efr.
® AP binos fo P2u12 feephoss On  platclets, ,enhandn%
a on -
® Thwomborne A2 & q polend Uosomnshids and  plakdet achvlrs

that  promotes further  plalelet ~ requisment € achvahon |

@ Plotelet Aggregoh'on

o Plalelet adialion ook 1 onfsmahonal chang N Glyopsoldn
b/ lla Reepost on ufoe of plolekts | enabling. them fo
find ﬁbzﬂno%en.

® Fiboiogen adx od a Dricge  betueen Gplib Mo feeplosz on
adjocent Foteles {mluwin% them fo ik hgdms : {bm'r%
0 plakelet plu%

NOTES : IMPERFECTPHARMACY.IN



CunssiFicaTioN OF ANTIPLATELET DRuGis
Anh‘pla}ele’c Dru?& are  closgifed a8 follows

O_Thromboxane  Syntheait Tnhibitos
® Acptain

@_Phosgphodiesterate Thhibitvs

® # Dipyridamole.

R _P2Yn RE(q?m Blocker
® Tidopidine.
g Clop‘dogﬁd

® Prosu
. Fcag:sejow
@_ Gilyeopwolein lin)Ma_Reephs Tnbibites

e Tirofiban
® Eph‘Pi‘bah‘de
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@ TheoneoxAne Sunmesis Tnmairor

Aspirin

Aq:l"b'iﬂ 1% wt'ddlj used as an anliplatelet dfuak fo wazm blood
cot  fosmalion in vanous Casdiovasalor condifion®  such as,
heast altads |, shokes and othes fhsombohc  events .

Mechanigm Of Adion

o Acpivin  imeversidy inhibits the (OX-1 enzyme 1 plotelels .

® This inhibihion PUWH“'S the Conversion OF Awsachidonic adid o
Thsomboxane AQ . which 12 a polent platelt adivates  ond
Vagoconehnicos  that  promates  platekct amahbﬂ by sh'mulahh%
Neasby plotelets ond fnducr'n% thets adhetion o Uese| wall -

PHARMA COKINETICS

Avgorphion T s fapicly absotbed fom the guointedinal ad
Dichibukion © T+ 12 diginouled %mghou} the by .
Metabolism + TF s Melabolised\ by ~ Liver .

Excetion : Both Ospinin € i Mefabolites excieted by kdncgz

Clinical Uses Side Effects
o Myoawdia) Infarschion o (owointestingl Effeds
® (Ingtable Angl‘nd @ Bleedfn% Risk
® Shoke o Hypersensihuity Readions

® Decp Uein Thiombosis
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@ PHosPHODIESTERASE TNHIBITORS

Dgpgn'damolg,

Bundamete Dipyndamole (s an  dntiplotelet agent primasily ued
I adiovaaalas ~diseases e, angina - Pecto, .

Medhanigm OF Adtion

e I} sl inhibits phosphodiesterase  enzymes leading. fo increased
Inacellular levels of ayic AMP in  plafelets.

® Flevgted CAMP levels Inhib} PlatelcP achvahon and agﬂregcm'on,

Phaimacokinetics

® Dipyndamoe 18 well obwebed Oully , with A peok ploama
conentrodion  ocaurng with 1 o 2 hou

® Tt hos 0 felohuely " ghowt haif - life ra,}mnn% mulkpie - daily
doses 05 extended - eleose foomulahions,.

Cliniml Uses
Ts offlen used 1n cmpinahon with other antiplotele druq&

such 0% osprin | to feduce the fisk of Hrsomboembotic  evenly

pavhmlaf@!g In pahaﬂrs wh o histesy of shote or Honsjent
odtacke.

Side Effeds

(ommon Side Effeds indude hendache , drziness and  Jusfintestino
diglutbonces .
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@__Pﬁ‘ha Receptos  Blocker
PN feephs  blodkers are crucid]  antiplakelet  medicohons  used

pm‘m:mi!q N @udiovaaulars  disease managﬁmenjr\

Mechanigm Of Adhon
® Py Is q (- poolein Cupled fRteplor adivated by ADP.
® PV Dbloders prevent ADP  fiom brhdr‘n% o the seceptos |
\'ﬂhr'biiin% platelef achvahon and a%ma,ah'on, fhos TSc'dudncan
e ik of Hhombus fmakion |

Examples
* (lopidogze)
* Pﬁusugﬁle
® Tidopidine

e ‘cha(b\reJms“

Clinical Uses
® Thromboembglic  Psevenhion
o Dual Antiplotelet Thefaptf

Stde Effeds

® Bleding. Ricks
® (stinteshnal  Dicusbonces
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@__Gilycoprotein b/ 8 Receptos_Tihibitos
(ttyopeotein 1Ibf llla  fepros inhibiwe ~ are closg of antiplatetet
agents thot play @ cuciad  role. in prceuenh‘n% plotelet

a%ﬂegah‘on _

Mechanigm Of Achon

Glycopsotein Ib/uia Teeptoss loaled on  Rufae of  plafelets.
Glycopsotefn 11 (1l inhibifvss,  black thece Decpiost  poventy
nbﬁnotaen fsom bindr'r}% and -thus 1‘nhlbih’n8\ p!aleld a%ﬁeaohon.

Emmp\es
® Tirofban
* Eptifbalide

Clinical Uses
® Acue @mOnay Syndrome.
® |schemic @mphcahons.

Side Effeds
® Bleadi
. ﬂlbgf?&emh‘on&,
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PLasMA VowuME ExpanpERS

® Plagmo Uolume Expanders are  substonces Used o increose the
Volume Of plaama 1 bloodiream Jnot  ulhinoely  helpa 10
festosing, | mainfaining the cimuating. blood vdume 1 pakients,
experiencing, ignificant  blood loss”, shock , bums 05 dehyelition

® They oe ypicolly administesed when @ peron’ ‘blcaod volume
decreases. to 0 level that compmmicec the (wrdioveawlay
syctemt  obility fo supply suficeni orygen and nufsients o

hecues .

Types OF Plasma Volume Expanderg,

® There gre two man hdpes of Plogma Volume Expanders
Q) talloid&
@ lioide

Jdeal Properh'es

e Tt ghowd hove 2ome oncofic poecsure a8 blood.
o Tic pH Zhould  betuween 3-3S- FUQ

T mugt howe rapidd omet of adion.

® Non toxic- Non- anhigenic

o Phwmacodqnammliy Inert

o Tt 2hould be 2tuble and Inexpensive

o Tt ghowd not inferfesing with blood gmqu‘n%.
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O Gugtalloide

® anx_:l(allor'd& are simply made up of waler and  electrojyfes, .
. Theq eadily POy hrou e - permenble Membranes | Means
+ha/ opidly  dighibute ilo  both the Inhuvasular and  intersitiol
£paces
® They are les expenave and offen used M intiol fuid fesuscitalion .
® Exampes

@_Nomal Salite * T 2 097 Nacl 2oubon Oflen weed to
treot  dehydration and flud  loss

©®_Ladoled Ringerk Solution © T containg elecholyfe like  sodium.
Porasgium,  (lcium - and  lactake  often
teed in sugery and frauma .

© ngeﬁvrﬁc Solinte . Tt 1z 37 calie <Olwhon Used In Setere
hyponatfemia o  cerebsn) edema .

'lherr.s?euh'c Uses
® Aud Resuscitohon
® Mauintalnanee Therapnl

Side Effeds

o fiwd Overload
o Elecholgk TImbalonce
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@_ Colloide
(oloidg are. soluhons  ontainin largc moleawles,  Calloidal paahtlea)
Aud o8 pootein 07 &ynthelic  starches that do not readily
difuge Qoross mplllary membsanes.

_MOA_

® (ollods (ncremeq the Osmoht presswre wiin the  osaias  comptment,
dragi water Mo blood Vessele and expm\dm% plasma volume
Thie helpe Mointodd crrulahon € Impooves tsau  perison

® They femaing in the infrauosulos  Apace fonger thon crb&rausd:x

Theropeuhic Uses
® Hypouolemia
® Spphic Shodc.‘
® Hypoproteinemiq

Side Effed<
® Alleggic Reachons.
® Renal Tmpoument
® \Jplume Overoad .
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Some Most Commonln! Used (olloids

@®_Human Albymin

® Tt is obluned foom Pooled human  ploama

*F woske by |'ndeaﬂ|h3 osmatic - pressure in  bloodglream .

® e Quex fuwd fo be dwn foom  inraveseders 8Ul‘l'0und!'n%
Hestes info the infravosculas  2pace .

®TF iz manly wal i the drejment of shok | Sewere buns
Hypoalouminemia € foer  suigery .

®TF hae 0 b}gn (mh'n% efect .

@ _Dextan _

® Dexton & a tpe Of polygachaides that e used 0% ploma
Volume  expandere In Medical  Zeltings. .

e They wok by drawing flud fiom Hesueo Jto  blood vesselr
herpfng_ o maintain "~ adequate crewlalion th)bod pressure .

o There " are different moleculors  wweight fosmulationr.  of  dextran .
auh 0 Dexton 40 and Dexton 70 , which differ in thers
aoilty fo expand ploama Uolume and  cluration O hers efect

CINIS commonlg ued in Stuahonk ke surdery ,fouma o

bum , Where ~fopid festosotion of  bloed volume 12 Neressany..

® _Hydroxyethyl Storch
o Hydioxyethyl Stach confoina mote than 907 of amylopectin
ond hos an avernge moleul - weight of 41801000 .
o Tic effedt losts for ° Qu-36 hows .
® Tmpoited kidney flndions. , Anaphylacic - readiont, and baonchospaam
are majol adverze effedt of  Hydowyethyl  Starch .
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KIDNEY

® They are present in a pair in our body . - =

® kidneys are two ben shape) Orqan lowted on exch side of
vetebral column. ( T-12 - L3)

® Tt 1s Reddish- brown In colour.

® It is obout 10-12 m long 2 ST m wde

® Its weght Is about 1%0- 170 gram .

Loyers OF kidn;u;

kt'dnzkf mm‘nty Ontains 3 lm;ers:

© Ouvter (ortex Medullq
® TInner Medulla Peluis
® Renal Peluis Medullary Ryramc|

Ureter

NEPHRONS

® Nephrons are the  major functiona) unit of Hdna{.
® Nephron s maly ansist 0f fwo parts

@ Renal (orpuscle
@ Renal Tubule

RenAL Eapsuee  (ORPUSCLE
o Tt Is present In the Cortex of h‘dna{.. -
o The mayor fundion of renal Curpuscle s flteration ot blood .
e It an be fQorther subdivided (nto fwo portionA,
@ Glomeulus - Bunch of (apillanis
@ Rowman's (opsvle. - Upper end of renal  fubule .
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_RenaL Tuguie

® It is o fube like shudure and +he  (ontinuchon of Bownsan's
Capsule .

o Prximal { Renal fubule maly consist of 3 parts

® Poximal (onvoluted Tobule - Present In (ortex

@ loop OF Henle + Present in Medulla

® Distal  (onvoloted Tubule  °  Present in (brtex

e Loop of Henle @n be further subdivided fnto 2 ports
0] Descmdrng Limb
(n strut'ma Limb
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T!& of Nephrons

Nephrons are of bositally fwo fypes :
D (otical Nephrons : 8sSv. , short Loop of Henle
@ Auxta - Medollary Nepnons  Isv., long Loop of Henle,

Puusioroay OF URINE FormATION

® Urine fomahon s a Blood Cleansimq function _
e Nomally about o0 ml of blood enters info the Kaney.

® kidnex, excreted the Unwanted substonces ffom v blood g

Urne .
o Nomal Utine oulput Is - 45 Lie/ day.

Formakton  OF  Unine.

T+ malnly INvolues 3 Steps -
© CGilomerlar  Filterakion
@ Tubvlar  Reabsorblion
® Tubular  Secretion

© Gomerutar  FiLTERATION

T s a proess by which blood (s
fittered  while passing through qlomervlar
(opillasies by filteration  membrane

o Tt is first step of Utine formahon .

o When blood passes through qlomerviar
ccpilluﬁes the P!asmq Is fillered [N bowman's

ule..

o Al the substance of plasma filered in glomemiar fidhpias

exept plasma ploteln. £ fllered fluicdd s known o Glomerule

.....




Gilomervlar  Rltemhion  Rate

® (lomerlar Fiteration e C(GFR) s defined 03 Hotal Quanbty
of fiterate fomed in all the nephons Of both the lr:t‘dnuf
In the qiven unit of fime.
® Nomol GFR 1% [2s m)/ minvke Or
80 L| doy

fadors _ Affecting  GiFR
® Renal blood flow
® Gllomervlor cpillary  Pressure
® (oloidal Osmohc Pressure
¢ Hydwostoht presure In bowman's  copsulc.

@ Tusurar  REABSORBTION

® As we Clearly sow thal about 180 L fillerate fBrmed per
doy but only 16 lire unine is excreted Out flom our boauj
’tr)ho+ Meons abovt 387 part of fliterfe aqain feabsorbed n
\ood .

® Tt (s the proess by which water € ofer Necessary - substances
afe fadbsorbed fom  Renol Tubule to  Blood |

® The reobsotbed substonces moves into Hhe inlershitia) fluid of
fenal Medulla & affer thot they moved into <ep tubvlar apiliries

® Tubulor feobsosbiion [s @ Selechive [(eabsowblion a8 the
tbvlar  @ls  feabsorbs only thase  Substances thot are
Necessary for our body

® Fscentio] stbstances qet feabsorbec] (Wwhile Unwanted Subsfances
exceted out fom  body
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Site_of  Renbsprbtion

Distar @- TUBULE

ProximaL  Onvoratep Tusug| loop OF HEMLE
(lucose , Amino Acips Sodivm Sodium
Sodivm | Potassiom Chloncl (Blcium
(olcivm ,  Bicarbonates Ricarbonals
Woley

(hlorides ,  Phosphates
Urea,” Uric Acid
Watexr

@ _TusutAR _ SECRETION
o Tt is process in  which Subgtance Qre {TansPorred ﬁom

Dlood {0 renal tubules .

® The ynwonted substunces fhat are not Qe fillerec  Hrom
bood {0 Bowman's C(opsule In fist step are directly  franspocef
to fenal tbula loter in this proess .

Substonce secreted n different Seqment of fenol epsy fubulx.
® Proxmal (onvulated Tobule - Potassium | Ammon:'a R jons,
® Loop OF Henle } Ureg |

[ ] 01:51’01 CDWU'.D.}?d .ﬁ.}bul(‘ : POmSSfUM , Hl- I‘On}}
® (dlleching Dude - ~ = Possivm™ 5 - 4
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® Diureticc are the mediatione thal lncreases the fake of (rine flow
and 2odium  excrehon

® They are commonly uged b teat condibons like high Dlocd
heast {oilue , kidney pocblems  and  elema (&»ettfn% @uaed
by Hud fetenhon )

® Ry pﬁvmohhcj, the removal of Aluicl , diwedica hel fo redue
the.  volume “0F blood, which .con lower blood pressure <
woskload on  heast .

Ciassiricamon OF  DwrENCS
Divrehcs can be clossified o8 follows

® C(obonic thydmtz Tnhibitos

® Actazolamide *
® Methazolamide
° Dichlonphcnaml'dc

@ Thiazides

® (hlgthiazide, *

® Hydrochloothiazide
® Hydrofiumethiazide
® (yclothiazide

@ _Loop Diuetics
s |
e furosemide *

® Rumelanide
e Ethacrynic Acd
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@ Potossium Spawing Diuretics
! V)

® Spivnolactone
® Tnamterene
® Amiloride

® Osmolic Diuretics

® Mannitol

@[ CARBONIC ANHUDRASE INHIBITORS

® (omonic Anhydroe Inhbitss are closs of diurehes that  reduee

the  feabarption -

enzyme ' (arbonic
® These drqu giue

of biarbonate 0 kidn by_ Inhibitng. the
anhydmse . eﬂ& t ¢
teis  effect on  Poximol  (owulated  Tubule

Mechanigm OF Adhon

(orbonic  Anhydrose
inhibiosz  [nhibits
the carbonic
anhydroge  enzyme
£ (ecrenses
bicarbonate 2
Sodium  reoborpion
thus Increased
exaetion  which
lends 0 increpaed

2D
No* d
Not Not K]
8
H' 4+ Hoog H¢ H(O;* =
' 4
Ha(Ds 3
) ]
(Ua.l-}@ > CO:*HS(;@ -
et

unine  Oulput -

NOTES : IMPERFECTPHARMACY.IN



Pharmacokinehcs

* Abwipon - CATs , ke Ocetazolamide , ore well Obsosted omlly

® Distoulion * They are widely dlishibuled 0 Hicwes , they e Coos
e blood boain  bawser , making. them efedive fos
’rre:xh‘n%n najrulagical conditiond ke cerfain types of
Sefzures.

® Meluboligm * These dru%& are rot emam( metobolized

® Excieon : They qre mainly excreted by. eidheys.

'lﬁerapeulic Uses
Grlaucoma
Edema

Epilepsy
Metaboiic  Alkalosic

Adveige Effect
o Metobolic  Acidecic
L Hl,poknjemia
® kidney Stores
o Prlftrgfc Reactiong,
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@ ACETAZOLAMIOE

Acetazolamide 12 @ (arbonic.  Onhyctrage  inhibitoes,  peimanily  used!
B treot ndihons Ruch o8 glawcoma |, albhde sickness and
@rtoln fypes of  epilepsy

N—/—N

HCOCHN J\g)\ S0aNH2

Mechanigm Of Adtion
® Acetazolomide 12 O Non- mpelitive Inhibitos Of  (asbonic - Anhydmse
o Tt innibts CA enzyme ond prewenk feabsosption of  bicabonak
R godium Tong thus  Increoses  Urine. -oupul

Propetties
o T appears 0x whi ho yellowith Cysfaline pawdes.
o It doen't have any odow O foste
® T fopidly absosbed Qfr ol acministrdbon |

(Jees

e (laucoma

* Epilepsy

® Altitude Sicknesy
® Cdema
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@ _Methgeolamide.
o T} belonc]g fo Qoup of (carbonic anhyolmse \nhibitos

N/QM

N
HCOCHN )\S/”\ SOaNHa

Usec
® (slouoma
® Epiepsy
® Edema

® _Dichlorphenamide
Tt & a cubonic onhydroge inhibllos & @mmonly usd s on

anh‘alaucoma a%ml-

S02NHq,

Cl SOaNH 3,
Cl

Useg

® (nlouwwma
® (Oamsgionol Rualﬂgis
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@| Twazipes

L They are Qleo known 08 bemzothizides | Hfm, are ulfonamidu
Cenvahives -

® These are Class of drur} that et high blood  presure | edema
and other (ondihona .

Medhanizm OF _Adion

o Thiozdes act mainly iv the distal nvlated bl OF  nephwon.

o Tﬁel, inhibik  the.  sodium- hlowide  Sympostes ,reducz‘nca, the  feabcorphon
of <odium and chlonde, .

o Thic leade fo increcsed exehon of sodium , chlowide and water ,
r&ulh“n% in decrecsed  Dlood Volume € reduced  Blocdl  pressure

Phamacokinetics
® Abgorption - Thigzides are well absosbed OI“O“V , with FGI]J( plogma
oncentiohon  ocming, within - 2 hours
o Hal Lfe © They typilly have a haf lfe of &1s hours
® Metabolizm © They are minimally  Mefaboiped £ pm‘mcraily exceled

urthan%cd in urine. .
Uses Side Effeds
& Hpeﬁengign g EledTU\L’k Imbalance
. Egema ® Metabolic Disosderd
o kiclneld. Stones : ?{lﬁm@i
eadache,
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@ CHormiazioe *
(hosthiozde s Q dmazide diurehc often used b heat high blod
precure ond fluid retenhion clw o condiions, ke heast faiure
liver dicepse £ h‘dneﬂ. dizoslers, ek.

H
Q N
U W'u
WNGS ; ,s(o

Mechonigm Of Achion

T iohibts Sodium <€ Chlowde feoboeplion 1 distod  convulaled
fubules Of the h‘dneH. festlt In Indecge excrehon of Sodium
chiovide € waler.

Progﬁes

oTh {2 0 Whie mz}&tulline ef

oTt i sﬁghﬂq 2oluple n waler € Olcoho? and -spm‘r(alv olablc
In  Acetone

Useg

® Hypertenzion
® fdema
® Hest fuilute
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(@ HYDROCHLORTHIAZIDE

Hydrochlosthiozde 12 0 thizide diurebc  commonly used fo  treat
hi(a.h blood  presswe. € flwd  retention

0
HNO,S /5< ;
>,

Uses
® Hypertengion
® Edema
® Heast failwe

(3 _HyDROPUMETHIAZIDE
T i q thiczde divrehc used fo freat  Hypertengion, edema k.

0“ %
Uses
& quej’raxg‘m
® Edema
® Heartt failue
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@ CycLomiazioe
It 12 a thicade diwelic uted fo freat high Bp € Edemar

0. 0
HNQ,s 4
O
a N
Uses
® Hypertengion
® Edemg
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(®)| Loor DwreMCS

loop Diwehics are closs of  diuretics that act on the loop of henle
in dhe Hdney b increage usine output , effedively fedudng. bicad
pressure and  fluid fefenfion .

Mechanism Of Adion

® Loop Diureics Inhibit the sodium- potassium- chiosde. ~ Catrangpastes
in the thick oscending. limb of oop of hehie

® Tohipkion Of sodium - potageium - chiavide ~franapontes leads. fo
deveased  fesbsowphion 2 fncreaged  excrelion water follows,
excreled sodium that uUlhmately increcses wzine  oulput

PHARMACOKINETICS

o Aboption © Most loop cliwreic  Obsosbed fsom GIT.

o Distsibution - They are widely distaivuted In bodly .

Metablism * They are Metobotzedd M liver by cyhochirome  PusO
enzyme

® Exaelon  Loop diwwehcs P’oimmilq excreted “hmugh kl'dne%

Uses Side _Effeds
® Edava ® Dehydrotion
® Hypertengion ® Hypotengion
® Hyperclcemia ® Renal Impaiment
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@ FUROSEMIDE *

CooH

NH—(H:—@O/

HNQ,S
Q

Mechanism OF Achon
® Fwosemide wovks b? inhibih‘n% the sodium - potasgium € Chlowide.
trandposter in ik ascending. loop of henle leadm(a, fo increased

excrehon of sodium , potassium , Chloside € wales .
® Thic reduces fluid acumulaton in fisues and  blood vessels .

Propesties
T2 a whie crgﬂalh’nc powdes .
o T j2 inwlube in waler € Sluble I Acelone

Uses

e Edema

® (ngestive Heart feilure
® Hypertengion

® Nephohc  Syndrome.

NOTES : IMPERFECTPHARMACY.IN



@ BuMETANIDE

CooH

KN 05 NH (1) (H3

Uses
Congesh‘ue Heast  Falure.

[ ]

® [dema

® lier (imhests
]

®

Renal Disange
Hypertengion
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3 Emacrunic Aao

CH.‘I. (Hs

Uses
® fdemq
® (pnachive Hewst fhilure
® Lver Cinhosis
® Renal Disense
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@ | Potssium  SPARWNG DIvRETICS

Potassium  spaning. diueics ar  Class of clurehcs  that promotes
exoeton  Of  sodium & waber  While  deceating.  exrehion  of

potassium .

Mechonizm Of Adhon
Mechanism of adion of  potostium  spaving, diurehics.  con be  classfed

I two s -
O Nat Channel Inbibitose © Tramterene €  Amilowide

@ Aldosterone ﬂn+030nis+ - SPfonno!odune

Phamacokinetics

® Absorphon ; They are well absosber] OIUH[/

® Distiouion * They afe Widely dlistsibutec) +hr0u<(1fhou} the  body
® Metaboliam : T+ i2 exencluely metaboliced (moainly spisondlactone)
® Excrehon : The drug& are extieled vio umine .

Uses
® Hl,pokolemiq
® Hypertension

® Hart Failuse

Aduerse Effect
® Hyperkalemia

® (lostrointestinal Distusbanes
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@ SPIRONOLACTONE

CHs 0

(MHs

.

0

Mechanigm OF Adtion
T s an Oldosterone antagonigt thot  blocke  Sodium - feobsosphion

and  potosgium  excrelion in" diztol @nuuleled Tubule

Uses
® Hypertension
® Heost failure
® Edemq
® Liver (iogis
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@ TriaMTERENE
NHa
N l N
N P
H,N N N NH,

Mechaniam OF Adtion
Tnhibits epithelial sodium  channel2. 1n the  digtol fubules ,.rr?ducing_1
Sodium  feabcospfion and  polosgium - excrefion.

Uses
® Hypertengion
® Ldemo
® Hypokalemio
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(® AMioriDE

NHa 0
vy X
HN N/ NHz

Mechanizm Of Adion

Tt fohibite  epitheliol sodium  channei2 in  distel fubules and
collech‘n% duct ,reducin% Sodium  reabsogplion € Po’roaa’wm
exadion |

Uses
e Hypertengion
® Heast Fulure
® Fdemaq
® Hypokalemia
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(9| Osmomc Dwrencs

® (smohc Diurehics are clas of medicahons that promote divoesis
increasing, csmolaity O blood £ fenal fittrae .
® The mg{on" dm(} ued o8 Osmohc divwehc 12 mannitod.

Mannttol
Manniol 2 a potent Comobic dlreic  commonly  used - clinicc
selhn%g :

Mechanism 0f Adion

e Mannitol increngec  ogolazty 1 fenal fubules , preventing. febsorphon
of walter in lddneys .

o T dows woler fiom @l inb the Dioodziream , feducing,
llulas  edema and t'ncreas,in(z} wine oulput.

Phamacokinehics

e Administation * Typicaly C?wen foovenously - clu o poor ol abscophon.
® Digibuhon - Tt Tfapidly ules 1n ex#mmllular Apae.
® Metobolism € exaetion © T & not melobolized € 13 excreted

unchan%zd mne
Uses Side Effect
e (erebrl Edema o fedrolyk Imbalance
® Aute Kdney Iil_lun., ® [ehydmhon
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ANTIDWURETICS |

® Antidiwelic are substances that redue the produchon of umine
blf Pﬁvlmhh% wakey r?CleOKP‘th In "Jdﬂe)jos , helpl‘n% the kh;h.’
o fefun  woler

® These aqubctones decrese the e ol which waler & exceled,
Which @n be ueful n poeventing.  dehydrahon  or manaﬂm%
certain medical ondtions, , &ch "o Digbetes Insipidus, .

CLassiFIcATION OF ANTIDIURETICS
Antidiwehce @n be classfied 0% follows, -

(@ Antidiurelic Hormone
° Uasopﬁesqh
@ _Vasopvessin _Analogue

® Desmopgessin
® |ypressin
® Teripsessh

® Thiazide Diutefics

o Amilomde

@__Ml'smlleneou%
e Indomethacin
® (Chlorpropamide
g Cmbamazepfne
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@ | ANTIDWRETIC HORMONE

Uasopressin , alzo known os  Antidurelic  hoimone  CADH) , 13 @
peptide  hormone  gynthesized  In hypothalamus, and  feleased by

postenos p'hn'm;q gjand.

Mechanism Of Adion

® Unsopsescin qde puimomily on V. feeposy  owted 1 fenal ledling,
duds , when vapsesin binde T these fecephisy, |, it himulales
the feabarsption o Wakes by promoting. fneertion of - Aquapanin - 2
channels 1fo lumingl  membsone of Rral  tubule  CelR.

® This achon increoses the pefmeabity of Colleching, duds fo
wates , allowing. mose. Walker to be  reabgoshed  back to e

bloodetream , thereby I”edudna. unne  volume .

PHARMACOKINETICS
T s aenerolly administered |‘nimuenmzh/ .
Tt ia metabdized by liver Hdne%g.

Clinical Uses
o Diobeles Ingipidus
® Hypotensive FEmergendes
® (ertan Smgen‘eg

Side_Effects

o Waler Relention
o Uwsoongtridion
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@ [ UnsoPressiIN ANALOGUE

* Uasopressin  onalogues o synihehc a5 modied vetgions. of
Naluta) homone  vasopsessin designed  fo enhane its  therapeutic
gzcieaﬁc; v velue Side effeds -

. onoloques poimarlly fargel the same Taeplm a2 vasopsessin
paul’i(.uloﬂy U1 € U2 pephss |

Common _UasopsessinAnalogues

o Deanopmsin

= Tt puimasly ads on Vo reepsg leoding. o Increaserd  wake
Beobsorphion in kidneyg. .

= T is used In tredment of Diobetes Inaipicus Bedwemn&.

= It 2 administered l'nhuuemusutf  Ofally ov l'nhunomuy < hoy
0 longer half life than Vasopeesin .

® Teripwessin

- It ads on W feeplurs . lending. 10 uosoconalrichion - - increosed
blood

= Tt ia mainly used in treokment of sephic Shack € exesciue bleaing,

- T (s odwinistered l‘nhbuenmm/ ]

* Lypresin

- Tt hos Similar adion as Vosopwessin,
=T is used in frealment of diabetes ingipiclus .
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® | TWAZIDE DivRETICS

¢ Thiazide diurehcs pﬁmaﬁilq psomote - Cliuesis by |'nh|h'hh% dium
leobsoophon  In - dlistal - @nvulated  fubule of Nephwson ,leadl'ncl_
fo increased excetion of sodium € waler

® However . they @n algo exhbt an onbidiuehc effect I 2ome
conditiong. , pavhiaosty fn -hypertenzion € Diobetes Thaipidus .

Mechanism Of Adion

® The exact Mop iz Not known . however they @n ghow anhdiwehc
effec o0& follows .

® By inhibing scdium € woter exeehon reabsorphon € promoling,
fheit  excrehon |, thiazides @n himuede the felcate of  Uosopressin
which pomotes  Woter  feabsosphion in leding. duds .

® The mild hypoudemia &fimulate the kidney “fo feabanb more
<odiym £ woler in - proximal fubulez dacreaainca, the amount of
woker 4hal feaches ciztol nephwon

__Clinical Uses
e Heast foilure
® Hypertengion

® Diabets Ingipidur
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