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Drues Acting ON ANS

Dmgs adrhg on the Aubonomic Nemous System CANS) are
medicahons,  that affet the funchions of  Sympathehc € Farasympalhalic
branches of ANS , whith @nlrol jnvduntosy body funcion  like

heast roke. digeshon , fespirahay rale , pupil size € glanduiers
adity .

NERVOUS SUSTEM

(entral Nervous System Peripheral Nerous System
Autonomic Somahe
Nervous  System Nervous ~ System
~ Sympotheh'c
Nerous  System
~ Parosympatheh’c
Nervous Sysfem
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@ _Sympatheric NERvous SvsTem

o It js known as “ Fight or Flight " system.

® This system prepares the body fo fae Stessfil ox eneigency
Situations

Key Funcnons

o Inaesses Heart Rute

® Dilstes Bwonchi ( Improves Airflow )
® Dilstes Ripil ( Mydnasis)

e Tnhibits  Digeslion

® TInhibits  Salivahon

® Stmulates Gilucose relense from Liver
® Relaxes Bladder ( Unine fefenhon)

e (quses vosomnshichon C raises BP)
® shmulates swe?ab'n&

NEUROTRANSMIT TERS

4 PIEgmgh'anfC * Atetylcholine  ( ACH)
o Post Guanglionic : Norepinephrine or  Epinephrine
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I ADRENERGIC NEUROTRANSMITTERS |

o f-'ldrenagfc Neurotfangmifters are  chemical Mesengert  feleased by
Adrenergic Newons , which paimaaily act on adenergic — recephyss
C alpha € beta rerep!fn'ﬁ&) In the Sl;mpafheh‘c Nervous System.

® These neumhiongmitere are [nvolved in Fight o5 Flight " fesponses
like increacing. et rate , bleod pressure eneyy quw'rfb}n'hf_

* They ore oleo known as  (Cakecholamines .

® The fhee main adrenergic newolransmiters e :

@ Dopamine

@ Norepinephmne

(® Epinephmine

@ DoraMine

o It is the fust wlecholamine in the Synthesis chain.

o Tt ads on dopaminergic feephmz (D1, D).

Tt hog mid adion on B1 € Ot reephos of higher dloses.

o Tt plays important fle in feral vasodilahon , NS flnchons  Cmecd
mouement ) £ Preaumr f notepinephmine .

@ _Nor- EPINEPHRINE

. Tﬁq are also known 0% Noradrenaline .

o Tt 1z the poimany newrotranamitter ~feleased by gympotheh'c po.sfganﬂhbn,.c
Newrons.

e T ads mmhly on O, 02 £ By reeploss.

o FRimary finchons, Include -

- Thaeases heat rle £ anhocklity . CBr)

- Uasoongtrichon (o) - Increases BP.
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(3 _EPiNEPHRINE

o I} (2 also known an Adrencline .

® Tt ads on &1 .02 By 2 B receplops.

® Funchons -

- Tncreases Hewt Rofe € @udiac Oulput  (By)

Bronchodilahon  (8.)

- Uasoonghchon  Cay) & vasodilahon in skelefal muscles (B
- Raises blood gﬂucoae Jevels  ( shmulofes Slqufnolyﬂ's)

BiosynTHests OF CATECHOLAMINES

Phenylalanine

l Prenylalanine  Hydroxylose
Tyrosine

l Tyrasine  Hyclroxylase
DaPA

J’ Dopa  Decasboxylase

Dgpaml‘ne
l Dopam:’nc Hyclroxy lage

Nor- Epinephaine
l N- Methy| transferuse
Epinepimine
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@— CHa— (I‘H-—-NHn Phenylalanine

C0oH

1 Phenylalanine Hycmyylase.

HO Qy— CH —
@’*g""’“
H

l Tyrosine  Hydroxylase

Hn—@' Ch— (H— NHy. Dora

DoPA  Decwboxylose

Hﬂ_@ Oh-0 - i
HO

Dopamine  Hydroxylos.e

HO l

_@— EH— (Hy — NH2 Nor Adrenaline
OH

HO l

N-Meyl Trane@rage
0O gy
OH
HO Qs

Adrenaline,
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Steps
® fiist Phenyolanine Is converted inh Tyrasine by the enzyme *Phenylalanioc
Hydrowylase’
® Tyrsine is (onvetled inlo DOPA by fhe enzyme “tyrosine - hydrorylase’
® DoPA is then converled fo Dopamine by the enzyme  Doa
decarboxylase”
® Dopamine s then mnverledl fo Notepirephmine by the enzyme
"Dopamine B~ hyclroxyloge *
® Nor- Epinepimine & hen finally Converfed fo  Epinepmine by the
enyme " N- methyl frangferase .

CAtABousM OF CATECHOLAMINES

(otabolism of - Catecholamines refers fo  breakdown oF degrodohon of
lecholamines  fike Dopamine , Notepinephmine and  Epinephaine
ofer hey hwe pefbomed heir tunciong 1 body -

o Thic breakdown & maily done by fwo enzymes *

(@ _Monoamino _Oxidase  (MAG)

o fourd in almost all body fswes .
o Tt branks down (olecholamines by femwr'ngl the  amine (-Nis) qroup.

@ _(otethol - 0- Methylhaneferase  ( Comr)

o Found in Liver ® Kidneys.
® Adds a metyl grouwp fo catechol ang.

VIDEOS : ) IMPERFECT PHARMACY



Cynn ) pol rpmwihlon
OH

H go%
@\ * HO 4/6
@ 20eudauopy| -JON

g N
- uias.t%% -_..mu

OH (pp0< 3
mEzz\/\Qm%: YHoQ G “uN : oFH
7 OH
@D \ sl ’ / )
/@D @

e _.__L_ _&._._& Emn.:&-_.im - .__..uz
oH ok
s B THN OH

HO R

VIDEOS : 3} IMPERFECT PHARMACY



I AORENERGIC RECEPTORS l

] Hdrena‘gl"n Reephsz  are cdass of G- Profein- (duplec] Keceptors,
CGPeks) that are forgete] by the catechdlamines te- norepinephine
and Fpinephwine .

o These rephwn mediate he phyaological ~ fesponse of aympathahc
Nefvou’ zqsfem € are [nvolved 1n wide ra!{ge of pocesses
fndudfna heart mte fE?_Nclhbn, Amooth musgde (onhadion 0%

selaxahon eke.

Types OF AORENERGIC REcEPTORS
Adrenergic Receplon ate  broodly clossified inh fwo moun fypes

@ Apha () odrenemgic . feceploss
® Beln (B Qcllenergyic fecephyss,

@_o Adrenergic Receptoms,

e They ore mainly responsible B Smooth musde @nhradion € Uasocongrichion .

o They are of fwo fypes
(@) 01 Recephss
(b) o. R&eﬂm

@ _B_Adreneigic Receplozs,

o They u,guau? (ouge Amooth mudle (elaxalion € fncreases hecst adivtly -
* They are of 3 types

(@) Bi  Receplors

() B2 Recephws

(©) B2 Recepros
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Disrigumon € Funcnons OF Aprenergic RECEPTORS

Receptor Locamon FuncTions
oy Blood Uessels , Tiis , Blodder Uasocongnichon , Mydnasis
Liver Urnary Refenfion
Presynophic Termingls Tonibiks NE
Og Pancress, Plalelets } Insulin
CNS ¢ BpP
By Heart . kidney f HR . T Conhudility
f renin
LUH?, ' U"Em-‘?: ' Bmm:hodllahan . Uﬂgﬂdﬂwim
B2 Blood Uessel's Tocdysis |, -Grfumsml?xfs
Liver
Bs Adipose  Tissue , Thermogeresis , Biadkdes
Bladde Relaxah'on
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SYMPATHOMIMETIC AGENTS

a Sqmpa}homfmeﬁc F]genls we dru?ra or  Substances thot mimic the
effecs of the sympalhefic nerous syslem by sﬁmwah‘n%
adrenergic feeeploz (o € B receptoss)

. '{ﬁey either dr'IEtHy adiate these feteplose or increase the Jevels
of notural pewotronsmitiers fike  Norepinephine ar - epinephine .

SympatHoMiMETC  AGENTS

DirectActing Tndirect Acking. Mixed Ading,

- Norepinepmine - Hydroxyamphetamine ': Ephextrine
- Epinephine - Poeudoephectine Melaraminal
- f"?:'erﬂlﬂplir!'iﬂﬁ"‘E - Fropylnexedsine

- Dopanrine

- Methyldopa

- Clonidine

- Dobutamine

- IsaFw!efenol
- Teroutaline

- Salbufamol *
- Bitoltero

- Naphazoline
- Ovymetazoline
L Xylomelazoline

VIDEOS : ) IMPERFECT PHARMACY



GAR (OF SyMPATHOMIMETIC AGENTS

The genemf shudwre of Slfmmfhomfmeht Hﬁeﬁfs s B- Phaf)y.' ethylamine .
B

3 Hl

B- Pheny!  RHhylamine

® Any addhonal qoup on B aubon dbm  greatly nciedes olpha
£ beta reeplos agonist  achvily .

e rqﬂl, addihonal Qroup on o (ubon chom  Increctes half it by
J'nhr'bm MAo and alko allow the dm& fo act av an Indirec
Bym mimehc agmf.

® Peene of amino goup on phenyl ehylumines IS esential for
diredt agonist adiuiﬁ/.

o Pesence of mefhyl goup on amine increases clpha Seledfuity . The
smaller the qroup , the mose clpha efid in fhere .

® Precence oF -OH grOups on @ = @ Fbslhbn Increages Fxﬂcm{
ol both O € B ferephoms .
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(D _Nor-_EPINEPHRINE

OH

HO
MOA

® Norepinephmine mainly ads on O receplse o Increase blood  pressure
by auging. Vasoconshichion .

® Tt oglso ads g litte on Bi receplosz jn the  heawt fo [ncrense
hewt role sha»gHw.

Uses
® Tt raises blood pressure € helpg fhe  heont pump  belter

VIDEOS : ) IMPERFECT PHARMACY



@ EPINEPHRINE

OH

Ho
_MoA_

T ads on apha € beo reephrs in the body -
® Ot nurows blood vessels fo faise blood  presse
® By . Increases heart rate € Shenglh .

® B2 Teloxes aiway muscles o moke bre:dm'% eayer

Uses

o Epineptmine helps.the hent best shonger , open he fun?,s
£ rouses blood pressure

VIDEOS : ) IMPERFECT PHARMACY



(@ _PHenvipHRINE *

OH

MoA

Tt ods on O reepfos only.
e T cuses Uosoonstnchon ( tightening of blood veseels)
® Has lithe or no effel on het o3 funge,

SYNTHESIS

‘ !

CHENH: On C— (‘Ha_ HH" CHS
H"C —ﬁ .
0 - Ha

OH

3- chloro acelyl pheno)
Catalytic  reduchon
v
C:H
Mg~ NH — Cl— G —O"“
Phenylpmine
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Properties
oIt s a whi e Fnl.uder.
o It Iz 'ﬁtalt{ .@a!ui?tdijn ethandl € waler .

® i Ja fesidunt fo (oMT,

Uses

o It increoes blocd poure in ace  hypokengion .
* T alzo used 2omelines for freohng. powl dmgabbn £ shock.,

@ _Doparmine
HO
MOA

Dopamine  wosks by l'mp?mufn% blood flow £ helpingy. the hexrt pump
Defter , depending. on the  close .
® low Dose ° Thcreases Hdney blood flow Cads on clopamine  fecphoss)
® Medium Dosz = Strengthens hewtbent  Cads on B1 receploss)
o High Dose : Uosoonstricion — t Blood Presswe  Cads on O reephoss)

Useg

————

o Aule cangesh'ue Her! failure €  Shock

® Pancreahhs .
VIDEOS : ) IMPERFECT PHARMACY



E) MetHvioora

) jO/Y‘””
W
HO O NH2

MoA

® Melhyidopa converted ity X- methyl  novepinephaine by enzyme  clommine
beta  hycioxylose £ bind with Ola- reephss -

® Tms mdutes peme a‘amls that  omully increate  blood  pessure .

® As a rewht , - blood * vessels felox < blooel preswe clrops .

Uses

® Used gs anlinypertenzive agents
® Poevent hewt ahock 2 Kidney - paublem .

VIDEOS : ) IMPERFECT PHARMACY



® _CioNiDiNE

()

MOA

® (lonidine lowerz blood presaure by Sﬁmtdahbg O feeplons 10 the brain,
® which reduces newe sgnals thal cause blood  vessels fo hgmw“

® Tn ghost b reloxes blodd vesek by recicing. ferve sgnal fom
the bouin .

Uses

—eeeee

® Used o8 Anlingpertengive  Agents
Tt i3 alzo use) o8 mild sedahve agents.

VIDEOS : ) IMPERFECT PHARMACY



@ DosumAMINE

OH
HOD/\/ ﬂ\(\)@r
HO e

MoA

o Opbutomine mainly shmulale B receplong o fhe  beurt
® Thig Increases hewrt rate € heart muack shenglh

Uses
o Uzd In hrealment of Heart fuilure duﬂng. coudioe  sutgery

ToPROTERENOL

OH (H3
~
HO NH—CH
]glv ™ (hg
HO

MOA
o T achwotes Pt reephoz v incese hew! rale 2 shrengih -
o Tt advules Ba reephss 1o Jelax alway mugdes € lower blod preswre,

_Uses
o Usad in tedtmenl of Bwnchidl Aghama
o Usz) In tedment of Brodycarity

VIDEOS : ) IMPERFECT PHARMACY



@ TERBUTALINE

oM e
HO NH— le — (Hs

(Hs

OH

MoA

o T manly shmulates Pa feepho® -
o Thia COuses aiwoy Musdles h relax
o Tt olgo relavs Ulteine Zmooth puacks .

Useg

e

o T Js given orally fr fhe Heahment of  Aghama .
o Tt 12 alko wed In_freohment of CoPD.

VIDEOS : IMPERFECT PHARMACY



@ _SaeommoL *

MoA

® Salbutomol wosks by re!am'n& the musdes 1 The iy P make
breu!hrng“ easfer !

o Tt chimulates Pa feeploms jn the fun?g, whith < felares he Oltways

SYNTHESIS
ﬁ —Hal |P
HO + (1= C— Ol —p HO C— CHa)
HOHC 9 - chloroacely! HOHL
CMomicle
0- hydioxybenzyl
W] - HO) NHq CC('H');
o MPY Redudion 0
u
HO Qf—ﬁhﬂ}ic&“ﬂ: . HO Q g—- (HaNH CCﬂ‘h).‘-
H
HOHE HOHC
Salbulamo
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PropernES

e It &g whte o almest while cnystalline - poucler
o I} iz Spozingly  aluble. in waker  bul foeely  2oluble fo ethonol .

=

Ses

=

bis used P felox uleine smooh  musdes
5 usd In bwnchidl asthamg .

& oko used in poevenhin of  poemature  fubour

H o

@ BroLTEroL

¢ OH
|-LC —@_C"O UK/NHCC(“J);
ne—_ - e

-[MOA

® I woks by relonng the mudes in fhe aiiwiay b belp you brecth ensier .
e It achvales Bx reprms in the longs .
o Thix couses the aliuim*s fo open up.

Uses

® Usd in the freakment of bwonchio]  aghama

VIDEOS : ) IMPERFECT PHARMACY



(12) NAPHAZOLINE
H
i
»
MoA

o Naphozoline ads on alpha (o, 0n) adienegic feceptuss.
® T quses vasoonghichon.

Uses
e T |2 used o8 a uvasoonshdos
e T reduces S,l.ué!in&-

(® Oxvvetazoune

?’h CH! :!:
= @“‘“ ~.
(Hs (Hs

MoA
o T+ wovks by nmrowing blood Ueswels o the nase h redue mdl:‘ng

and  congedion -
o Tt woks on Of-aderemic feephwd € (auses  asoonghichon

Useg
o TF o used in heclment of powl ongedion R redness In ege.

VIDEOS : ) IMPERFECT PHARMACY



¥ XVLOMETAZOLINE

e

( u,>_ CHs, C (ths)s
" K,C

3

MoA

® Xylomelazoline woBkS by nw‘mwin& blod vesels in the nose fo
reduce  swelling, € congeshon .

® T+ acivates O adrenergic receploss-

® This Cues uvasowonghichon -

VIDEOS : ) IMPERFECT PHARMACY



IINDIRECT AcinGg  SYMPATHOMIMETIC HGENT.‘.";]

o Indiredt ﬂCh’ng., Sympathomimehe GHHIFS (e clmg& that do not
direcly Shmulate adrenergic feceptt. | but  increose the  adivity
Of dhe 2ympothehc nervous aystem by :

= Releasing, shwed nNorepinepmine fom nerve erdihg,&

- Tihibits"the feuptake of nosepinephine

= Inhibiling, fs breakdown by eneymes like MAQ or MT.

® Tt includes *

@ Hydroxyamphetamine

® Pseudoephedaine

® Propyhexedtsine

(@ _HYDROXYAMPHETAMINE

m NHa
HO
MOA

e Hydroxyamphelomine  works by reff'aa.ln& novepitephuine ffom  nerve
endings In the eye

¢ Thie novepinephine hmulates o reephss ousing, the perple fo diloe
Conydsiosis) .

Uses
¢ iz manly uwsed ot eyedrop b dilake the pupil.,

VIDEOS : ) IMPERFECT PHARMACY



® PSEVDOEPHEDRINE

NH— (i3

l
L=

OH

|10H
o Tt inclitecHy releoses norepinephine, which shmulates O retephss -
o Ths uwse Uosocondichon € pﬁwﬂﬁ eleal I nosal (bngﬂbhan.

Uses
o Tt ix used in allesgic thinihs ., sipusis €k.

® PROPYLHEXEDRINE

MOA
o It helps fo releive nagal ongedion by releosing Novepinephine  whith
acs on of reepws o Quse tosaonaidion ,

& %
o (s in nasal mngman £ ﬂlferglt thinihs

VIDEOS : ) IMPERFECT PHARMACY



[Muxso AciNG  SYMPATHOMIMETC Hesms]

o Mixad ad'an’l\ gympathomimehc agents  are. drugs that wosk in fuio ways -
Diredly  hmulate - adrenergic - feceploss

® Tndiredly incteose novepineptmine lewels by releosing. it foom ferve endingh, -

® Tt incudec

@ Ephedoine

@ Metaramino!

@ _EpnepriNe

NH — (Hs

|
Orpiea
OH

MoA

o Fphediine wosks by both ditedty dimloling. Bereplon and - ncliecty
l‘ncﬁming, nasepinephainc. -

o TF ads on O, B 2 B rereploss,

Uses

o is uced 8 nosd) dewngerant -

o F iz vl in vaious glergic isense, flke  hay fvey € Somelmes
opetke  suppression,

VIDEOS : ) IMPERFECT PHARMACY



@ METARAMINOL

MoA
® Metoromingl ods by diredly ,sh'mu!cth'r?“ a1 reephyss € oko
by relecaing. Novepinephmine £ leacs fo  uosoonshehon.

Uses
® It js ued in the Medlment of  hyptension

VIDEOS : IMPERFECT PHARMACY



A DRENERGIC ANTAGONIST

® Adrenergic Antagonist aie digs that  block the effed of adrenaline
£ nogudrenaline ~ on adienergic - recepfens in the body.

® They wosk by bfnd.rhgn fo ddienergie fecephoos whhoul - adiuahiy. fhem
thus Pwleﬂﬁr\g, Aimulahon by bodys Nalwal Cotecholamines |

ADRENERGIC ANTAGONIST

O - Blockers B- Blodkers
- Tolozoline * - Propranolol R
- Phenlvlomine - Mehbwanolol
- Phenoxybenzamine. =~ Atenolo!
- Prazosin - Bekaaolol
- Diwdroqyotamint - Bisopavlol
- Meth ysergicle - Bemolo]
— Mehpwolol
- Labehlol
- (arvelilo)

VIDEOS : ) IMPERFECT PHARMACY



@ [[Awwwa- Aoreneraic Biockers |

Alpha- Hdramaﬂl'c blockers , aglso known 08 Q- blockers, | are .dmg/s
fhat inhibit the  hmulahon of Q- adrenetyic feceploos, by Adrerline
or Noradrenaling -

MOA

Alpha bloders prevent the conshichon of  blood  vessels leading ho
relaxahon OF smooth muwsdes 2 wmﬂngr of blood pessure

_Oruas
@ Tolozoline *
@ Phenhlamne
® Prenoxybenzamine
@ Broesine
® Dihqdmergo}amu‘ne
@ Metnysergide

VIDEOS : ) IMPERFECT PHARMACY



(@ _Puenmorarne

s

Q
S
e

Uses
o It iz used in freohvent of Hypertengion .
® T is oo used in freatment of el clyeflinchon.

(3 _PHENOXYBENZAMINE

O "\*’g\@

Uses

o It is ued fn freatment of rinary - refenhin
* T f% used In JTEahnenF of h?,ﬂ"ffensnn,

VIDEOS : IMPERFECT PHARMACY



@ Prazosin

0
(H30 N\r @/Nﬁ
e L)
NHa.

Uses
® T is used in lreolment of Het foiluse.

© _Memvuseraioe

0 Hs
A
H
OH
N

-
\Cﬂﬁ

Uses
o Tt js wed in the freatment of severe Migouiine

VIDEOS : ) IMPERFECT PHARMACY



© _DwvproERGOTAMINE

NH p
c 0—;\:0

Uses
e Tt (2 usd In the tetment of H:?am‘nc.

VIDEOS : 3} IMPERFECT PHARMACY



® [ B- Aoreneraic Buockers |

® Betg Adrenergic blodess , algo known a8 B- Bloder , are dugs fhol
block the himulohon of B- adrenergic fewphus by Adrenaline 2
Notadenaline

® They moily blok Br recephnt £ lels fo

= Slower hewst e

= Reduced fose of hemst contrachon

= lower blood  presaure

SAR Of B - Biockers
The General struchue of B- blockers 18 s Bllow :

R0 — Gfa"flm— (HaNH— R
OH

o The O-C group behween the ammalic 7ing 2 ethylamino  Side
chain is  Tesponsibh for antagonishc ~ properhy .

o The -o0H qroup at ﬁ Foslh’.:m IS esenhal fow Gdiuify.

0 N.'?Tt)geﬂ abm ghowd be of %ndmy amine  fox Ophimem
B- blockin adiu'rh{-

® The most effechue subshtuenks ab amino qoup are  fsopropy)
£ fetiary bulyl gioup.

—

VIDEOS : ) IMPERFECT PHARMACY



@ _PropranoLoL *

0- Gy~ t;.u — (o — NH —

N o
OH 3
SYNTHESIS
la}
od Q- (Hy~ (;I,-' Bli
/
chlotychrin
{- Naghol oo
MHa CH (Cs),
Tsopropylamine
(Hy
2= CH - (Hy ~ NH- m"'
0- | g
ool
Proprurclo]
Uses

o T 1s usdd in fradment of fremors angina , ht‘.,"[:ﬂfﬂ'ﬂbﬂ i
o T ix also ued in powedhon of hewl alfuck -

VIDEOS : ) IMPERFECT PHARMACY



(@ _MEeNBRANOLOL

H5C (Hs
lIZIJ (s
HC- c-0 0-Ha— ?"'—' Ha— NH= CH g
OH
H,C
Uses

® Tt is used 08 eye diop R tregtment of Hfaumma.

@ _AtenowoL
Sk
(0] N (Hs
o Y
N /u\/©/ (Hy
(Jses

e T is usal in long ferm  freatment of angina  peckois £ hyperfwsion.,

VIDEOS : ) IMPERFECT PHARMACY



o T is used in freament of Hyperersion.
Tt |s use] in Iealvent of Glouoma

() _BisoprowoL

o

0

OH
(Hs,
l)\/"H"\l/
0 (Ha

(Hs
.

_Uses
o Hagt falwe
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