MEDICINAL
CHEMISTRY-II

UNIT 2 NOTES

ANTI-ANGINAL DRUGS

e Vasodilators

e Calcium Channel Blockers
e Diuretics

e Anti Hypertensive Agents
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| I scHemMic Heart Disease l

® Tschemic Heat Disease fs olso known as (omnary Artery Disense.

® Tt is a condiion 1n which supply of oxygen to the musdes of heart
Oet reduced .

® THD/ CAD develops When Cornary artery beome disansed or damaga:l

® Tn THD blood supply reduced Qaowding, to demand of myocardium .

o Buﬂdmg of Plaque € Tnflammation in orfenes are the major quises
of Tethemic Heart Diceose.

® Tochemic Heat Dicense is further responsible for f?zllow{ng heart diseases
as follows -

© Angina Pedoris

® Myoardial Infarcton

® Atherogclerosis

I ANGINA PECTORIS

® Angina is a tem used for ‘Chest Poin’ cused by reduced blood flow

fo the heart muscles .
® T is a gymptom or cmplicafion of COmnan{ Artery Disense
e Tt is a (ondttion thol arised when there is an imbolane Detween the

demand for oxygen and its supply fo myocardium.

Types OF ANGINA PECTORIS
@® Stable Angt‘na
@ Unstable Angina
(® Vanont Angina
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STABLE ANGINA
e Tt is also known as Chronic Angina .
o [t generallq ocrs When heart is worktnc&. horder than it works in nommal
onditions i-e-, during. exercises .
e Tt ocars due fo bulding of plaque [ fot deposition in (oronary Arteries.
o foin of stable angina feleived by proper fest or metication.

UNSTABLE  ANGINA

e The pain of unstoble angina ocws even dun‘ng_ period of fet sleqarn%
or suddenly . |

® Tt i onsidered more serious thon stable angina as fed or mediation s
not  enough for its relief

® T genenolly Occurs due fo tuphuing af cronary arferes.

VARIANT ANGINA
o T i a rare fype of ongina , its pain generlly ows at resting Stage.
e t omuc due to nNamuwing of mnary arteries .
o Thic nomwing.or spasm lends to decreased blood flow fo the henrt
and increases the nsk of Heart Attack .
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CAusES
The vanous causes for Iahemic Heat Disease induding Angina Redoris ,
Mqomfdiul Tnfardion € Athernsderasis are as follows, :
® Hypertension
L3 Hfgh (holestero
® Smoking
e Alahol
® (Obesity
® Diabeles
® Age
® 6*'@59
® (venetics
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PATHOGENESIS

The most common  mechanism / pathogenesis  behind all the Tchemic
Heart Disences Qe s follows :

Vanous FEtiologial Fadors

v
Enury f0 Endothelial (ells thot Lines the Blood Vessels

Tnfammation j:ﬁnmune Response
Acumulotion oF Lipids , Pttelets@ other CloHtng Factors
Formation ot Plaque
Obstruction 0: Blood Flow
Derrense in O)quen Supply

Tehemic Heart Disense

I
v v E

Angina Pedons Myocardial Infarcon Atherosderos/s

NOTES : IMPERFECTPHARMACY.IN



SIGN € SYMPTOMS
® (hest Pun
® Faﬁgue
¢ Anxely
® Headaches
e Shorness oF Breath
° BTegulm Heastbeot
e Blured Vision

COMPLICATIONS
® Heyt Aftack
® Heart Fallure
® kidney Follwre
® Eye Problems
e \orious Metabolic Disorders .

TReEAT™ENT / MANAGEMENT

® Non Phamaclogical
o Exerdse

° Heulth Diet

e No Tobaaw/ Alcohol
o Heolthy Lifectyle

@ Phcumocologicol 1

o Aanougmonts

e Beta Bloders

e AcCE Inhivitors / Vasodikadors
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ANTI- ANGINAL DRuGS

® Anti- anginal drugs are medicolions used fo felieve 0% prevent
angu‘na pedmn‘s ,Which & chegt pain caused by feduced  blood
flow o the hemt muxde

® Thee dim}g wook by. |'mp'50uin8 blood flow . redudn% heast
woskoad , 0% Dot .

(LASSIFICATION
Ant - Ongl'nal dﬂlg& an be Clogihed 0 follows,

© _Vasodilators

o Amyl Nt

e Nitroglycenine *

o Pentoerytimitol Tetantrate
® Toososbide Dinitite *

® Dipyridamole

@ (olcium _Chonoel Blockers
e \erapamil

® Bepridil Hydrochlomde.

e Diliazem Hydrochlonde

® Nifedlipite

® Amlodipine

® felodiping

¢ Niardipine

® Nimodipine
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®| vasooiLATORS

o Uosodidone are drugs that dliate fhe blood uvecels  fesults  foom
rdaxabon of smooth  musdes of blood yecses .

® The vasodilohrss Used in traatment of Angina Pedwsis are bam'acdly
Niftovasodilatose 05 Simply  nitrates

Mechanism Of Adion

Nitrates  wosk by Conueﬁirgﬂ il Nitsic Oxide , which 1% o patent
vosodilados .

They reduced Wotkioad on heast which decrenses  heast's onygen
demond €  dliotes  Comnary artery ., improving. Orygen Aupply - fo
heast .

Nitrates
|
Nitwe Oxide
|
Guanylyl Cyclose 1

|
G — CGMP
|
Dephosphorylaion of  Myesin Light Chain
Achuahon of  Pooteln kinos«
Detreases levd of (a2
I
Unsculas Stmooth Muxde  Relaxakion
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@ AMUL NITRITE

Amyl Nitoite belonge fo the ~ class of Alkyl Nitite which 12
commonly used 0% a vasodilatoy .

CHs \/\/\0/ N=0

_Uses

® Angina Pedoric
* (yanide Poisonin%
® Owdant

@ NITROGLYCERINE *
Nitroglycesine & 0 type of Nifuglycerl in- which ol three
H ofome OF Qyeerol (2 feplacd by Nito  Giroups .

CHaONO2
|
CH20NO2
|
CH20NQo

Propetties
oTt is a denge, Olowles , 0'|Iy, explosive h'clw'd ,
® Tt ic Incoluble in woler bul soube in aleohol .
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St!n}hem's

?Hon (H20NO:
|
CHg OH L - CHONO™
| HaSOy |
(H20H Q42 ONO2
Gllycenn Nitroglycenn

Uses
® Angina Peconis
® Aate Myomrdiel Infowchon
® Heoot failure

(@) PENTAERYTHRITOL  TETRANITRATE

(Ha— 0 - NO2
I
0,N — 0— (Ha— C— (Ha=0 = NO2
|
CH,— O — NQg

Uses
° Angma fechais
o Mycadial Tnfarction
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@ Tsosorsioe DINITRATE

ONO2
(o)
H H
0
ONQ,.

Pro

*Tt 12 a fine whie C[S@;"O.“Ihe powdes
*T s slighﬂy Solube 10 wates , well Loluble in - acetine

Stgn%hegis
(':HO CHa0H "
| H
H - CI:— OH H - (i.:"’ 0" 0
OH— Cl_ H .H."_'&,. OH—-C- H -::;02- H
=nal
H &= H—C—OH 0
H <=0 H—C—OH oH
CHo0H QIH,QH
l HNOQ’ HaSDu
ONQ2
Uses 6
® Angino Pedvois "
e Vet failwe 0
ONG.
Taaostide Dinitroke.
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® DiPYRIDAMOLE

oy
T <
VallNe

Uses
® Anhiplatelet Agﬂﬂ-
® Vosodilahrs

MOA

® Dypysidomole increase,. the level of odencsine In blood &Zfreom

® Adencsine bindz b feephoms on Swfoe of blood Uescel |
Causing. vaodilahion , and  fmpoved  blood flow  pashicularsly In
(ovonasy  (tesies .
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@ | CALciuM CHANNEL BLockERS

® Caloum Channel Blockers are clas of medimhons used ay an
anh’unginal agenrs fo treat anﬂrna pedosis . .

® They wosk by blocking. the enfry of (loum 1on& jnfo  zmootn
mude ik of hawt and blood  vesels,

Mechanizm 0Of Achon
o |- hype @laum channels are found 1n amooth musde Of  blood
Vel , audiac Myocytes Cheost Muade cells) € SA = AU nodd

of heoot .

® Nomally, when @lcium fons enter cells H’Imugh these  channels,
they i musde @ntracton , in  heast thix incrase fsce oF
contracion  , While in blood vesels it leads fo  Vasownsnchon .

Dy

. Uerapamil

® Bepndil Hyduodonide
® Ditozem Hydrodioside
e Nifedipine

® Amlodipine

® Felodipine

. Nf((ﬁdfpl‘ﬂe

® Nimadipine
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@ UeraramMiL

CH Oy
|
N=(C _____J\/ N O(H,y

_Uses

o An(ainq

® Hyperfengion
® Arythmia

@ BeprioiL  HUDROCHLORIDE

CHy

Uses
® An gfnu

o (ertain  Arrythmias

0\/\/N © HC
S
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(3 DwmazeM HYDROCHLORIDE

OCHs,
: S
N 0
* Hcl
§ 0 o)\CHS
H!C""--.W
CHs
Uses
® Hypertengion
e An(a.\ha
® Anythmia
@ NIFEOIPINE
NO2
Hgooc C00GHs
HbC l'il CHg
H
Uses
® Angina
® Hypeilengion
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©) AMLODIPINE

Q
Hcooc C00CaHs

H5C n CHh— 0— Ok —CHa— NHa

Uses
o Anrainq
® Hypertenion
© FeLDPINE
Cl
Cl
HC00C CO0GHs
HC 5 CHs
Uses
L Flnqino

® Hypertengion
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@ NicarDIPINE

N
HC Oy
| 0o
HCOOC 00— (Ha— (Ha— N— Ca
NOy
Uses
® Hypertengion
o Angma
NIMODIPINE
H
HC N CH
oo )
01— 00C (00— (Ha— (Ha— OCH3
He 7
NO2
Uses

o (erebwnl YosoSpoam
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[ HyperTension |

o The tem Hypertension feferred fo “ High Blood Presaure’.

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

e Tt oaurs When blood Vessels gets narmwed € Cuse blood to exert
more pressure On heart's wall.

® Heart € Blood Vessds a@n tolerate high blood pressure for months <
Jears bub eventually high B-P- ended up damaging wolls of heart
that leads to Heart Failure .

® As.per the world health Stalistics , approx 15 billion adult population
acoss the word is suffeing from  Hypertension .

STAGES OF HYPERTENSION

STAGES SysToLIC BP DiasTouic BP
® Normmal < 120 mm Hg < 80 mm Hg
@ Pre - Hypertension 120-133 mm Hg %0-83 mm Hg
) 51“96 I 140- 153 mm Hg 30-33 mm Hg
s Stage I 2 160 mm Hg 2 100 mm Hg

Types OF HUPERTENSION
Hypertension is of mainly two types :
® Piimary Hypertension
® Seandary Hypertension
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PRIMARY HyPERTENSION
® Tt is also known as Essenkiol Hypertension.
® 957 people with High BP Suffered with Fimary Hypertension.
® Glenenlly @uses behind this are unidentified .

CEQNDARY HYPERTENSION

o Sewndary Hypettension is Ofien anised by ather medical nditions
such as kidney , artery . heart or endocine System disorders -

® Fs less ommon than primary hypertension afFechhq_ 5-107. of
Hypertensive - patients .

o Tts more mmon In Younger people .

Enowey / CAuses OF HYPERTENSION

As we disuissed eotly |, it is vey difficalt fo find the exad use
of Hypertension , but here are some Follown‘nci, rasons thot an be
responsible for Hypertension .

Tnadive life Style

Stress

Obesi

High sodium (salt) diet

Alcohol

Smokl‘ncd

kidney Disenses .

Diabetes

Age

Family History

(etain  Medialions
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PATHOGENES'S OF HYPERTENSION

Pathogenesis of hypertension is often mullifactorial € complex , it an be
described by following. mechanism

® Tnoveased Artenolar Resistance

® Chronc Renal Failure

e Sympathic Achuakion

® Adivaton of RARS System

@ _TInceased Aderiolor Resistance
® An inceose in arerolar fesisionee @n lead fo Hypertension by raising
blood pressue within arteries .
® An incease fn Grterolar fesidinee @n De ocur due to Many reasons
I'nduclinta_ Jrhi'rn‘ng € ﬁac’run‘ng of elastin, increased Collagen deposttion
£ inceased Woll hidmess .
® Tt further indeoses fisk of shke , wronary artery disease € CHF,

@ (honic Renal Filwe

® hen kidney doesnt fundion propedy then it fils fo excete nomdl
amount of sodium thal leads fo sodium fefention .

e Now this sodium relention Ciuses woter retention that incenses the
blood volume that lends to Hypertension.
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® Gl;mpolhcdic Activation
® Siess 2 varous Other fodors lends o the adivation of sympathotic
nerous syctem thal @uses increased release of nor- epinephsine
® Now his leads 10 increase cardiac Output € systemic  voscular
fesistance .

@ Adivation Of RARS System

® RARS stands for Renin Angictensin Aldosterone System.

® Renin is a harmone feleased by kidney while Angiotensin s feleased
by lver £ when they both combines adivates Aldosterne.

| Angiotensinagen 4———-
——'- Renin l
Angiotensin -I
l
Angiotensin - 1L
| I |
' | I '

Vasoonstrickion Sympathatic Acivation| | Blood Volume|<— Aldosterone

———— | HYPERTENSION | 4
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SIGN € SYMPTOMS
® Headache

® Dizziness

® Blumed \ision
]

@

Nausea £ Vamih‘n%
th‘gue

® (hest fiin

® Tregular Heartbend

COMPLICATIONS

® Heart Attack
® Heart Failure
® kdney Failure
® Stoke

° Reﬁnop(ﬂhl(

TREATMENT / MANAGEMENT

® Non Phamaalogical
® Ne‘gh} Loss

® Exerdse

® Meditahion

® Healthy Diet

® Phamaclogical
e Diuretics

e o, B Bloders
o \asodilabors, ACE Inhibitors
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ANTIHYPERTENSIVE AGENTS

® Arthypertensive Agems are clos of medicahons, u%d fo treat
Hypertengion

® They wosk through varous mechanisms fo lower the blood
preccure  feduce the ik of cordiovmsclar ewens prevent
Complicaions.  0ssocioted  with  cirsonic  high  blood  precure. €
k!'dna’ IGSUes .

CLASSIFICATION
Antihypertenaive  fAigents n be Clossfied 08 follows, -

@® ACE INHIBITORS

o Cap’ropml Benzapsi| Hydrochlomid ¢
® Lisnopsil Guiapal - Hydrochlonide.
® Enalapsl

@ C@'I‘\!U.“l! F’ich'n([}= Adrenergfc Agen%s
Methyldopote  Hydralezide. *

® Clondine Hydrochlonide

® (quanethidine Monosulphate

® (uanobenz Aceote

. Resapl‘ne

@ VUosodilabors

® Sodium Nitopouside ® Hydialazire Hydrochiomol
* Diozxde

® Minoxidi\

@ B- Blockers
® Timolo)
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| ACE InHiBITORS

® Angiotensin- (onvetting.- Enzyme Inhibipe are clas of medications,
primazily used fo dreat Hypertengion € Heast failure.

® The wovk bg Interfesing, with Angjctengin onetting. enzyme
0 enzyme Involves In ~ RARS Syaem .

MOA

o Tt block e ochon OF AcE empyme , hich 12 sesponsible for
@nveting.  Angiotensin T fo  Anquotensin I .

¢ By mhxbfhn% the  fosmahon of Angiotensin I , ACE Tnhibivrs,
leads fo :

= Ungodilahon

= Decensed Aldosterone  Secrehon

= lowered  Sympathatic ackvity

DRruGiS
¢ (aptopril
® Lisnopail
° EDOIU.P’O'I\
® Benzapwil Hydrochlonide
® Quinapril Hydrochlozicle.
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@ CapropriL

0 COOH
Hs/\|)k N: 7
CHs
MonA

Tt inhibits  ACE enzyme ,reducins anﬂm%mg‘n I < Oldoderone  levels .

Useg
® Hypertension
® Herst foilure
® |} Uentmeulos Dgeﬁncﬁon

@ LisINoPRIL
0 0 O OH
H H%z
N
CHs
Uses
° que;’renﬂ.{on
o Heart fulure

* Ante Myoardial Infarhdn
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3 EnAapPRIL

0 | o O o
ts™p "‘f“\'{ ]
(Hy
Uses

® Hypertengion
® Hewst fulue

@ BEeNAZEPRIL HYDROCHLORIDE

0 Oj/ OH
N
CHs/\o g

Uses
® Hypertengion
® Heprt failure
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(© QuinAPRIL  HYDROCHLORIDE

* HQ\

Uges

® Hypertension
® Hemt filure
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CentrAuY AciNg ADRENERGIC AGENTS
(entraly Qdting. adenergyc a%enfs are medicchions ot tougel the,
(Entod  Neryouy fo fedue sympathatic nervous Sydlem
achuity leadl'n%_ Clecreased  blood  presure € Other therapeutic

effeds .

MOA
o These agents foinly shimulote O- 2 adrenergic Serplos In - brain

® Achuahon Of olpha- 2 Teeplss Inhibite releage  Of
(osepinepimine. leadu‘n%, b a darose In 2ympathohc nesuous
Zygiem  adivily .

o This feults in - lowered hewst Tote and vasodiahion .

oThe ouernll effect of feduced Rympalhatic fone recule in

lowes  Dlood pSUre .

_ DRuas

® Methyldopate Hydmchlomde
® (Clondine Hydrochlonde

® Guonethidine Monosulphole
® (wonobenz Acelote

® Reserpine
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@ _MEMYLOOPATE HyoROCHLORIDE *

0
HO 5
\ 0 M e
HO H;C £y
Synthesis
|
NHy
HCo 7 HEO |
UG’:-E’ Hy NHCI 5 KON D Q= E.'" N
HO -kd,-H0 s
4 -bydroxy -3 methoxy phenylacelone 2-aming - 3 (4 - hydrory-
3 meH\OxyPianﬂ.j - Q-
mdhqlpwpm'lenihﬂ{
Camposulphonic
Pl l Add
i .
HO _ g . H Ha
Gh- O~ OO MO ey MO .
Ch (bnc HaSOu I
HO CHy
HO
Methyldopate Hydiochlomide. Methyldopa
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Medanzm Of Achon
T ghimulotes -lpho- 2 adrenergic reeplosy , wedducing. the  adhvity
of 2ympothoic Nesuous gyslem .,

Properties
Tt ik a white uqaralh‘nc powdes
®TF (g Fséely Lolvble 10 wales

Uses

——

® Hypertension
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® CLonoiNE  HuprocHLORIDE

Q

S

HN
Q

Uses
® Hyperengion
o Attenhue Defict Hyperachivity disosdes

®) (GlANETHIDINE  MONGSULPHATE
CHa— NH C/NH * HS0
— (Hy— CHa— NH = y
N CHQ \Nﬂi
Uses

® Hypertenzion
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@ Gunagenz AcemaTE

C1
N Y CHaCOOH
NHq.
Q)
Uses
quer’fem‘on
® Reserpine
HCO %
0 (¢Ja 1Y
I
HCO00C O—C‘Q Octs
O3 OCHs
Uses
Hypertengion
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@3 [ VpcopiLaTors

Unsodilohsg  afe closs of  Anbhypertensive Agents that  wosk
vloxing. the 2mooth musdes In blood  veels leodr'n% =
voodilotion .

Mechaniam Of Adion

® Unsodilohwse  Couge  Vosodilahon th diredty feloximtlr the Vosular
amooth musdes thod  leads to -

= Redued Pem'pheml vascular  Tesistane

= lowen blood ure .

® They %ll,m ad tl;;&frtreosi level of Nitic Oxide hich & 4
patent Vasodilaloy € by Openfn% potosgium channelg, rcadl'n& to
hyperpolanizohion € felaxahion of ~ mooth  muides.

DRueis
o Sdium Nitoprusside
* Diazoxide
® Minoxidil
® Hydrolazine Hydrochlonide.
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@ _Sodium _Nitropougside

2Nat c”

Uees
° queﬁengubn
® Ante Heast failure

@ Digzoxide
HC N
T
) i
0”0
Uses
® Hypertengion
° quoﬂwteml'a
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3 Minoxdil
NH
{ » J/‘qu_m.
- NHeo
Uses

® Severe Hypertenzion
* Hoiw Girowh

@ Hydralozine Hydrodonide,

|l‘lH:.

=
S

Uses
o Hypertengion
® Heaot Fuilwe
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(@[ B- BlockErs |

® Beln Blocker ae 0 closs of medicohons fedue the effedts
of adrenaline Cepinephine) on the

® They wosk primosly by blocking, belo feceprope. i heors
£ blood vessels , Whidh glowr down heawt Rife | redues
foae of conimdion € Jowers blood presaue.,

TiMowoL
T 2.0 ron- Sdecve Belv blodem , blods both B1 2 Bx feepoms

s
N~ 0 o
Ny IH Qs
/I—L-o ~Gh~ Gh— G~ NH — C— O
l/\N (6179

0

MOA

-ﬁmlo‘ Dindg with B.| £ B E(‘eﬂﬂ'ﬁ% € T‘ﬂhibﬂs their QChbn
lowem‘n% blood  prEsure

Uses
® (stlowcoma
® Hypertension
® Myoqudial Tnfarchon
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KIDNEY

o They are present in Q pair in our body . |

® kidney are two bean shaped Orqon lomted on  ench side of
veteprol lumn, ( T-12 - L3) .

® Tt 1s Reddish- brown In colour.

® It is about 10-12 m long & St (m wnde

e lis weight s about 190~ (30 qam

Loyers OF kidney

Kidney moinly ontains 3 layers !
O Outer (ortex
® Inner Medulla
® Renal Peluis

NEPHRONS

® Nephrons are the major fonctionad unit of  kidney .
o Nephron Is manly @nsist of fwo parts :

® Renal (orpuscle

@ Renal Tubvle

RenAL Eapsue  (ORPUSCLE
o Tt |s present In the cortex of hdneq., .
o The major fundion of renal Corpusdle Is Alteration of blood ,
o Tt can be further subdivided (nto fwo portions
@ Glomerlua = Bunch of  @pillanis
@ Bowmon's (opsvle * Upper end of fenal fubule .
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Renat Tusule

® I} is o ube like shudure and 4he onkinuahon of Bownsan's
Cn.psule.

o Progmal € Renal fubule mamly consist of 3 parts

O© Proximal  (onvoluted  Tobule - Present in (orex

@ loop OF Henle * Present in Medulla

® Distal  (onvoloted Tubule * Present in (brtex

e Loop of Henle @n be further subdivided fnto 2 parts
() Desending Limb
(n szmrdt'ma Limb
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Types OF Nephrons

Nephrons are of bosially fwo fypes :
D Cortical Nephrons - €S7. , short Loop of Henle
@ Aurto - Medullay Nepnons © 1S7-, long Loop of  Henle,

Puusioroay OF URINE FormaTION

® Urine fomakion is a Blood “Cleansmg funchon
e Nomally abovt [0 ml of blood enfers into the Keney.

o kidney exaeted the Unwanled substances {fom th blood ag

Urne .
o Nomal Utne outpst s - +s Lire/ day.

Formakton  OF  Unine,

T+ malnly INvolues 3 Steps -
@ Cilomervlar  Filteration
@ Tubular  Reabsorblion
® Toovlar  Secretion

@®© GiLoMerutAR  FiLTERATION

T s a proess by which blood (s
fittered  while passing through qglomervlor
Capillaﬂes by filteration membrane

o Tt is Afirst step 0of  Unine 4ormahon |

o When blood passes through glomerviar
capilluﬁes the P{aarﬂq Is fillered (N bowman's

vle.

o Al the substance of plasma fitered jn glomeniar il

Cx(epi' Plasma prr:r’rel'n_ 2 flhered flurd |5 Fnown a8 Gilomerul

asdim




Glomerular  Rlteration  Rate
o (lomewlar ftteration le C(GFRY s defined 0% total - quantity
of fiterate fomed in all the nephrong of both the l:t‘dnaf
in the qiven unt of dime.

o Nomol GFR & [2s m|/ minvke OF
120 L | dm{

Factors  Affecting GER
e Renal blood flow
o (Glomervlar Capil Pressure.
® (oloidal Osmohic [Tessur<
® Hydrostolic prasure 1N bowman's  dapsule.

@ TuulAR  REABSORBTION
e As we Clearly saw thot about 180 L Aillerate Brmed per
doy  but only s lilre vrine is excreled ovt flom ovr
tot menc Obovt 397 port of flterle aqain febsorbed 1N
blood .
o Tt 15 the process by which walkef € Olher Necessavy substances
ae feobsorbed from  Renol Tobule 10 Blood
o The reobsoed Substances Moves into the intersitial fluid of
enol medula & affer dhot they moved into ~€p tubular apilares,
o Tuhular Teobsoobtion (s @ Selecive [eobsosblion 0% the
fubvlar (s feabsorbs only those  Substances that are

Necessary for our body
® FEssentio] stbstances get reabsorbec]  While  Unwanted subsfances

excreted  oul fom  body .
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Site_of Renbsorbhion

ProxmAL_(Onvorarep Tusuie| loop OF Hemie | Distar @ Tugue
(nlucose , Amino Acps Sodivm Sodium

Sodivm | Potassiom Chloncu (Dlcivm

Colcivm ,  Bicarbonoles Ricarbonols
(hlorides ,  Phosphales Waley

Urea ,” Uric Acid

Watey

@ TusutAR SECRETION

o T is proess in whih substonce Qre ttanspotted  flom
Dlood 10 fenal tubules .

e The ynwonted substones that are not qet flleredd  Hiom
blood o Bowman's Copsule in fist step are directly transponct
fo renol hbula later in this prcess .

Substance secreted tn different Seqment of fenol @psy fubulc
® Proxmal (onvulated Tubyle - Potassjum |, Ammon;h ¢ HY Jons
® me 0F Henle, > Uren '
® Distol  (onwlated Tobye  ©  Potossiom , H* fons,

L]

¢ (dlleing DOuds . ~ = Possium~ g
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® Diureticc are the medimhons that -fncrecses the foke of rine flow
and 20dium  excrehon

® They ore commonly uced to treal condihong like high blood - preccure
heast failure | k\'dneg pooblems and edema (&»eJn'n% @used
by fluid  fetenhon )

® Ry psomohing, the femoval of fluidl , divelca  helpg, fo  redue
the volume “of blood, which .con lower blood presswe <
Wwosdoad on  heast .

Ciassiricamon OF  DwrEencs
Diutebics can be classified os follows

@® Corbonic thydra%e Inhibitos

® Actazolamide *
® Metazolamide
J Dichloﬁphenumr‘dc

@ Thiazides

® (hlgsthiazide, *

® Hydrodhlosthiozide
® Hydroflumethiazide
® Cyclothinzide

@ _Loop Diuretics
SR
e furogsemide *

® Rumelanide
® Ethacrynic Acid
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@ _Potossium _Spasing Diuretics
U

® Spimnolactone.

® Tnamterene

® Amilotide

® Osmotic Diurelics
® Mannitol

@[ Cargonic ANHUDRASE INHIBITORS

(omonic  Anhydrase  Inhibitost  are  class of diurehes that reduce
the  feabeowphion of bicorbonade I kfdnegg by, inhibiing. the
enzyme ‘(arbonic anhyclrase .

® These drurjg gve thers effect on Proximol ~ (onvuloted  Tubule

Mechanizm Of Adion

(arbonic Anhydrase -

inhibtose  lahibits ’
the carbonic @ Net _
onhydroge enzyme No? Not #k’ '

£ (lecreoses -
bicorbonate 2 H* <+ HCD5. H Hm.‘* ©
Sodium  reabsoipion .‘ '}a/‘

thus (ncrensed "im’ _ tm’

exaelion  which

@ o incemed | COrHO — Qatha0 ] i
unne  Oulput
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Phamacokinehcs

¢ Aboorphon - CATe , ke acetazolomide , ore well Obsoshed Omlly

® Dstioulion - They are widely dighibued 0 tcwes | they e Coss
e blood bmain  bamier , making. them efedive o
’rralhn% eufological onditong Ike certuin types  of
Selzue.,

® Mefuboligm * These drugz are ot PHervs'\eh(/ metobolized]

® Excelion : They qre mainly excietel by. lidneys

Tﬁetapeulic Uges
G1laucoma
Edema

Epilepsy
Metabolic  Alkalosic

__Adverze Effect
o Metobolc  Acidesic
® Hypokolemia
® kicney Stones
o ﬂ”cfg:‘t Reochions,
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SAR OF (ARBONIC ANHYDRASE INHIBITORS

For undergtonding. SAR . CAIs @n be Clossifed thio two types
O, Heltrochfc Stﬂphonaml'des
@ Meto- Disulphamoy! Benzene.  Dedvahves

0 He%aoa!clfc Sulphonamicles

N— N

/ >\ '
HNG,S A . NHCOCH3

o The sulFamoal group s esential fos -ach'ur'h/

® Tre sulfomoy! nitmgen ofom mMust be unsubshtuted |

® Substtution of melyl qroup on one of e ding. nifiogen  relin
e inhibitoy  nckity . eq methazolamide, .

® The moa'ly fo which sufamoyl group ik Oftached must possess
oromalic  charactes.

@_Meta- Disuphomay!l Benzene Denvative

C\
Q
HNGS m%ﬂlﬂa »

e Maximum diurefic ochuty 12 Observed when posihon 4 iz Qubstihed
wih Cl, Bs , N0y ek

e An unsubsiituled Sufnamoyl Moelty ab position 3 s essentil for adinly

o Reploement f Sufbnarmoyl moeily ab - posihion { - with - Eletophil'c
group reulls in devesse (A Inhibitos adiui‘ry X
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@ ACETAZOLAMIOE

Acetazolomide. 12 0 Carbonic. onhyatrase  inhibitoss,  peimasily  used!
o et ondihons &uch o8 glauoma |, albtude Sickness and
Certoln fypes of  epilepsy

N—/—N

HCOCHN J\g)\ SOsNHa

Mechanigm OF Achon
* Acetozolomide = @ Non- ompefitive inhibitos Of  (obonie -Anhyclmse.
o Tt innibits CA enzyme and psetentc  feabsosption of bicarbonak.
£ Qdium Tong hus  Increases  Unine. oudpu |

Propa'h'es
o Tt appears OR white fo yellowigh Cysalline  powdes -
o T+ doent have any odowr 0¥ foste .
® T ropidly obsovbed QR Ol adminyirdion |

(Jees
e (Slaucmo

o Epilepsy
® Alhtude Sicknesd

® Cdema
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Sgn*hgis

—NH
NHaNt. a0+ NHuSN — =%
Hydrazine. Hydiake Ammonium WX s
\ -8
Thioynate
1-2 bis C thioaocmey!)
hydrazine.
Pwl (yclization
;‘—-N
N—N
H§OCHN/< >\ = | Ohscoct 7\
S Agylation i
N .
Ch leidaHOﬂ
N—N NHs ?ﬂ&
/< >\ HEOCHN SOaNHa
Acetazolamidy
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@ Methazolamide
o T belon(}g fo Qroup of  corbonic - anhyclise Inhibitos

(Hy

N— N7
I
neocan# >s7 7 ShaNHa

Uses
® (louoma
® Epilepsy
® Edema

@ _Dichlorphenamide
TF i2 a cubonic onhydroge Inhibilos € @mmonly  used cs On

anﬁglaucoma agml-

S02NHq,

Cl SOaNH 2,
cl

Uses

® (slowcoma
® Oasgonal RJIC!JH&iS
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@[ Triazipes

® They are 020 known 08 benzothizides | fhey are sufonamid
Clenuatives -

® These are Class of druﬂ_ that treot high bleod  pressure | edema
and other ndihona .

Medhanigm OF Adhon

e hazdes act marnly in e digal nudake tubde OF nephmon.

o 'lﬁev inhibit the.  sodium-  chlowide  Symporstes ,reduct'n(d. the  reabsorphion
of sodiom and chleide. . |

e Thic lende fo increased exehion of sodium , chlowide and waler
reSth'n%_ it decreased  Dlood volume & - reduced  Blocd  presswie

Pharmacokinelics
® Abcorplion - Thozides are well absosbed onally , with - penk playno
oncentihon  oawming. within 1- 2 hours, |
o Haf life - They typiatly have @ haf life of & ITC. hours,
® Meapoliem © They are minirmln/ metabolged 4 Pm'm(mh/ excieted|

und\an%cd N uzine. |
Uses Side Effeds
o | Peﬂenzion ® Flecige  Imbalance
® Egemq ® Metabolic Disoodlerd
¢ h‘dnaaL Stones : ?{ﬂf
e

NOTES : IMPERFECTPHARMACY.IN



_SAR OF TwazioE DWRETICS

Y.
KNGS ;’"

0

® Suphonyl qroup ab posiion 1 s esenia) {05 acivity
qurogen afom of 2 posihon ve Mose Po’reﬂ+ effect
2d postion @ folerbe the  poesence of amall akp qoups
such o0& (Hs
® Subchtuents Wwith hydrophobic Charades fn 3' posifion  increnses
achuily 1000 Himes .
o Soturahon of double bond bw 3 & 4" poghon increase
diwehc  adivi
® Subchtution of 6" posifion  with elcdmn wlhdrawmc}
is essentio) for  diwrelic odivty i€ By ek
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@ Cuormiazioe *

Chlosthigzde (s 0 hioaide diurehc often used t trent high biood
preswre and fluid fefenhion dw fo condihong, ke heast failure
hver dicepse £ h‘dn% dizosders. ek.

)

H
N

Q
7N
WNGS >

Mechanigm Of Action

T (ohibls Sodium € Chlowde renbsomplion 1n dital - convulated]
fubulec of the h‘dneH, fest in Indeoge Oxcreton of Sodium
Chioide € waler.

_ Properties _

eTt i2 0 whie (r%}&tulh'ne ef

® T i dignty Roluble fn woler € Olcohol - and spoingly  Solablc
In  Acetone

Useg

® Hypertengion
® Cdema
® Heast fallure
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_Sl!n’rhesis

005 S0aC |
20!
‘ + C1S0.0H m
Q NHa 5 s
3- Chloraniline Chlorosulphonic Acid 3- Chlovanilin - 416 -
disulphony!  Chiosid e
l NH3
0 O
\ 2z
HNOS. s HNGS N\ Datite
o HEooH \
C\ N) (yclizohion A
Cl Nt
Chlorthia2de. 4,6 Sulfonylomiclo - 3-

Chloraniline.
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@ _HyoroCHLORTHIAZIDE

~ Hydrochlosthinaide 2 o thiaeide diurehc ommonly used fo treat
hi%h blood  pressure. € Aud  fetention

c' U’H
HNG,S /5< .
0/ N\ 0
Uses

® Hyperengion
® Edema
® Heost faulure

(® _HyDRORUMETHIAZIDE
T ic a thiczde divrelc usd fo feat Hypetension, edema ek.

o N R
P

ZN
Uses

® Hypertension

® Edema
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@ CycLompzioe
It iz a ticzade diwelic used b treo} high 8p <€ Edemar
0. .0

HNG,s \\s¢
O
d N

Uses
® Hypertengion
® Edemo
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®)| Loopr DwREMCS

loop Diwehics afe closs of diuelics thot act on the loop of Nenle
in dhe kidney fo increage utine output , effedively fedudng. blood]
pvessure and  Huid  fetention .

Mechanism Of Adion

® Loop Diurelics Inhibit the sodium- potassium- chiowde. ~ Cdlrangpastes
In the thick oscending. imb of |oop of hehle

® TInhibition OF sodium - potagium - chivide franeponter  leads. fo
decreased  fesboouplion @ fcrenged  excrefion - woler follows
excreled sodium thot  ulhimately Increoses  uaine  oulput

PHARMACOKINETICS

o Abcoption - Most loop diwetic Obsombed fsom GIT.

o Distoibution = They are widely distaiboted 10 body «

® Melablism * They Ore metabolized 0 liver by cylocimome  Puso
enzyme

o Cureon  loop diwehics poimolly  excreted Jrhnouﬂh h'dn%

Uses Sude Efteds
® Fdama ® Dehydrohon
®  Hypertengion ® Hypotengion
® Hyperailcemia ® Renal Impoiment
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SAR OF Loop DiURETICS

® There are efher 5- sulphamoyl -2 amino berzolc acd op
S- sulphamoyl - 3 Omino benzoic cid - denvatives -

R‘\N/Ra.

ot
4
HNos COOH

IALNO,SS - COOH

S- Sulphamoyl -2- amino

5- Sulphamoyl- 3- amino
Denzoic acid

benzoic acid

® The .cabonyl qroup ab G povidec Gplimal dliurehic activity -

® The substiubion of adiualing. group s () i poshon 4 by
Cl, olkoxy, aniine , Yenyl” oy bensoyl group InCleates  cliurelic
ac’dvifq, o

o The presence of  sulphamoy| Gwoup 10 sh poshon & essentiol
Yo ochuity .

o The puesence of furfiryl , phenyl and hienyl mekhyl groop
at 9nd amino group of 5- sulphomoyl - 2 amino Demoic acd
glues  Maximum furehc (JcHuiI\/.
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@ FurosEMIDE *

(oo

NH— m;—-@

HNO,S
G

Mechanism Of Achon
® Furocemide wovks bl} inhibiting, the  sodium - potasgium £ chlomde.
frangposter In hick Gscending. loop Of henle , leadrn% fo increose]

excehon of sodim |, potassium | chioside € wales .
® Thic feduces flud acumwation In fisues and  blood vessels .

Propesties
e} 12 a Whte line. ~ powdes .
o T i Inglude in waler € Soluble in Aehone _

Uses

e Edema

* (ngestive Heart Failure
® Hypertengion

® Nephooh'c Syndmme
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Symhesic

CooH

Cl

Cl

2.4 Dichlosobenzoic
Acd

(150204

NH3

HNQ,S

Cl

LS
Cl

+

furan - 2ylmethanamine

- HCI [ NaH{05

2

(DoH
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@ BumETANIDE

COOH

Uses

——————

o COngesh‘ue Heast  Foilure
® [dema

® Ler (irhosis

® Renal Disenge

® Hypertension
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® Emacrunic Aao

CH.\ 0'5

Uses
® [demq
® (bngatve Heant fhilwe
® liver (inhosis
® Renal Disense
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@ [ PotAssium SpArINGT Diuremcs

Potassium sparng. diurics are  Class of dliuretcs that promotes
excrehon  OF  sodium € wakes  While dedea&'ng_ excrehon  of
potasstum .

Mechonigm OF _Adion
Mechomsm 0f adion of  potosgium  spaing, diwrehes  can be  clasifed
i two es -

® Nat Chamel Tibbtoss  Triamterene 2 Amilowide
@ Aldosterone ﬁm‘aﬂom's} p Spmnmlodnne
Phamacpkinetics
o Absophion - They are well albsosbed Orally
® Distapbulion - They are Uoiddy dishsihuted ’rhfou%hw} the body
® Melabolizm ° T i exenclody Metabolized (mainly Spionglacione)
e EBxaehon ©The drug& Qre  extieled vio usite .
Uses
® Hypokolemia
® Hypertengion

® Hart Fuiluse

Aduerse Effect
o Hyperkalemia
o Giostrointestinal  Distugbantes
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@) SPIRONOLACTONE

Chy 0

(s

A

0

Mechanigm OF Action
T & an aldosterone antagonigt that  blockg  Sodium  feabsosphion
and  potosgium ~ excreron in" digtal «@nuwleled Tubul

Uses
® Hypertension
® Heowt failure

® fdemq
® |iver Qithosis
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® TRAMTERENE
NHa
HN J‘§M N/ NH,

Mechanigm OF Achon
Tnhiblts epithelia) sodivm  channel2 fn the  digtal fubules ,reducing,,
sodium  feoboowption and  pojasgium - excrefion.

Uses
® Hypertenaion
® Bdema
® Hypokalemio
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(® AmMiLoriDE

0
H,N /l\ i ‘ NEE Cl
IiN N/ NHg
Mechaniam OF Adion

T inhibils epitheliol sodium channei2 in  distal fubules and
collech‘n% duct , feducing. Sodium reabsosplion € potogsium
exaedon

Uses
® Hypertension
® Heast Failure
® [dema
L Hyp.okalemid
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| Osmonc Dwrencs

® Osmokic Diurehs are class of medicakions that promote  divves's
increasing, osmalaity Of bloxd £ fenol - fikrote
® The majos dm% ued 08 Osmohc diuwehc 12 mannitod.

Mannito)
Mannito! s a potem Oamolic dliurelic commonly  used in - clinicc
Sdhn%g. ;

Mechanism OF Action
® Monnitol increnges  ogmolazity i fenal fubules , preventing, feabsorphon

of water in ldd
o T drqws woler %Dm @z inb the bloodgtream |, re:lucin%_\

Glivlas  edema and - increaging, wine outpuf- .

Phamacokinehics

e Administrahon * Typially O?wen iotravenously - clus o poor om absoophion.
® Digbukon - Tt Tapidly chistnbutes in exhucellulaf Apae
® Metobolism € excetion © T (& not melobolized € 1% excrefed

unchanrazd imne
Uses Side Effed
e (erebml Edema o feholye Imbalance
® Aute Kdney P)_lunf ® [ehyolmhon
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(Ha0H
H~— L=
H— (f-"OH
- §—H
OH-—([i—H
CHaOH

Propeﬂies
e Tt 2 whie Cn#z{alline Powden'
® T} (o Soluble i Wole £ Sil'ahHl, L0luble |n ethana]
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