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Drues Acting ON ANS

Dmgs ad1h8" on the Awonomic Nemgus, Systemy C ANS) are

medicahons, ‘H?O} aRect the RMCHOHQ of Sympaiheh'c £ Pa!ag(/mpa}mhc
branches of ANS , which @nlvol l'nuofunfouy body fundions (ke

hewt rale. digeshon , fespitakiny fale , pupil size 2 glanduiay
adiity .

NERUOUS SYSTEM

(entral Nervous System

Peripheral Nerwous Sysfem

Autonomic Somahc
Nervoug  System Nervous ~ System

- Sympatheh'c

Nerous  System
- farasympalhehic
Nervous  System




DiFrerence BJu Funcrions OF Sumeamenc < ParASYM. N-S-

ORGANS SUMPATHETIC ParAsyMpATHEN ¢
Heart Heart Rope 1 Heut Rade ¢
Bronchus Bronchodilahon Bronchoconstmichon
GIT Inhibits Drgesh'on Stimulade  Digeshion
Blodder Relaxes Bladder (onfradks  Blackder
Pupil Diakes (Mydiiasis) (onshicks (Miosis)
Gilands t Seaekon t Sevehon




NEuROHUMORAL TRANSMISSION

® Neughumoral Trangmission fefers o the puoess by which  newe ¢ellx
Cnewrons)  ommunicale  with each othey ov with efedor o
C ke musdes or Organ&) ’rhrough the reease of chemiwl Messengers
known 0% Neurohonsmilters,.

® Tt involves {&lowin% deps

Q@ SYNTHESIS OF NEUROTRANSMITTER

Newohronamiltes  are  gynthesied 1 the  newron , efther in  cell  body

oy neve tesminol

Example - Acelylcholine s aynthesied foom  choline € acetyl (o-A
by the enzyme choline acetylfrangferase

j (holine
Nat (holine
PcoA~ Aetyltronsferase

®
(Amlyld)olinc)




@ _SwraGE IN UEssicies

Once synthesized , newoltansmilters, are stosed 10 Lynaphc  vessicles
in the newe ferminal , ready fos Telease.

Newohrangmitter

Uesicle

() _Nerve Impuise  (Acnon PotenTAL )

When 0 nNerve Impulse reaches he  Nerve feominol  IF cawse
depdiomiaation of membrsanc

Yooy




@ _(a* Inawx € Reease OF NEUROTRANSMITTERS

® Depolarisahion opens uoltage gated  (uloium  channelc Allowing, - ot
10 enter the neuron

® The inceace in (o (owseS Synaphc vesides b fue with fhe
membsone € release newolrangmitters Inh the  Lynaphc  cleft-

@ Receptor  BINDING:

Newohonsmitter bind fo Specific recephiss on the post &ynaphe
mempsane  Conother  newon . mude o gland )

o
® O Newolrnamitera

o
B Adddadeg



© Post Sunmpnc REsPonsE

o B;‘ncu'n% of newohansmitter fo ite reephy inihake a fesponge in
e taye el (eg- musdc Conhadion » gland  Secreton , anothu
Nerve  Impulse)

@ TerinanoN OF  ACmoN
PRer the adion has been ompleled . the newolransmiir i
femoved fsom -Synapht  clef either by -
® [Enzymahc degwdah'on
® Reuploke inh  pesynaphc - newon

Nat
(holine

@— Aclyidolin

/\W

(Cholihe Acelcthe



@ _SvymeaTHETIC NERVOUS SYSTEM

It js known as “ FAght or Flight * System .

® This system prepares the body b fae stessfu or emeigenqy
Situation .

Key Funcmons

o Inaeases Heart Rale

® Dilotes Bronchi ( Improves Airflow)
® Dilates  Fipil  ( Myanasis)

® Tnhibits Drgestion

® Tnhibils  Salivahon

® Stimuates Gilucose relense from Liver
® Relaxes Bladder ( Unine refenhon)

® (quses vasonshichon C faises BP)
® shmulates Swe:d)‘n&

NEUROTRANSMIT TERS

o Pregonglionic @ Acetylchaline  CACH)
o Post Granglionic Norepinephrine or  Epinephrine



I ADRENERGIC NEUROTRANSMITTERS |

® Adrenegic Neurotiongmittes are  chemical Mesengert feleased by
Adrenergic Neuron& , which - primanly act on adlrenergic  receptorss
(aJpha <€ beta re@pfom) In the Sqmpaiheb‘c Nervous System .

® These neuwvttoangmitere are Involved In ﬁ'gm o5 Flight " fecponsec
like incresing.  hemst rate , blad  pressure eneyy awdh‘b‘m'h/.

o They are olso known as.  Calecholgmines .

® The thee main adenergic neuwolrangmitters are -

@ Dopamine

@ Norepinephmie

® Epinephmine

@ DopamMiNE

o It 1» the fist alecholamine jn the Synthesis chain.

e Tt ads on dopaminergic  feeploz (D1, Ds) .

e It has mild adion on Br € Oy reephos of higher doses.

e Tt plays important mle in fenal vasodilahon , NS finchons  Crmeed
movement ) £ preausnr "0 norepl'nephm'ne .

(@ _Nor- EPINEPHRINE

o Tﬁﬂ( are 0lso known 0% Noradrenaline .

o Tt 12 the pb‘im(m/ newrohranamitter  (eleased b/ &ympathehc podganah'om’c
newrons.

® T ads mou‘nly on O, Oz £ By reephoms.

® FHimary finchons,  Include. -

- Thgenses hewt mie £ nudhlity . CBr)

- Uasoongtichon Con) - Increases  BP.




(3 _EPINEPHRINE

o It |3 alw known a» Adrendline .

* Tt oads on o .02 By 2 B feeplops .

® funchons - -

= Increasec Hewt Rale € Cwdiac Oulput  (By)

- Bronchodilahon  (8.)
= VUasoonghchon  (Cay) € vasodilohon in skelefal muscles ()

= Raises blood  gluwe Jevels ( shmulotfes glqcopolysfs)

BiosynTuesls OF CATECHOLAMINES

Phenylalanine

1 Phenylalanine  Hydroxylase
T\/rosv‘ne

1 Tyresine  Hyclroxy lase
DoPA

l Dopa  Decarboxylase

Dopamine
1 Dopamine - Hycroxy lase

Nor- Epinephnine

1 N- Methy| transfrase
Epinepimine



STePs

® first Phenyolanine Is converted] Ink Tyrosine by the enzyme " Phenylalanioc
Hydroxylase’

® Tyresine is converted fnbo DOPA by the enzyme “tyrosine  * hydrorylase’

® DoPA is then converted fo Dopamine by the enzyme  Dopp
decwrboxylase’

® Dopamine 's then nverted Norepinephaine by fhe  enzyme
"Dopamine B~ hyclroxylode

® Nor- Epinephine 12 then ﬁnaﬂy Gnverted fo Fpinephmine by the
enzyme  * N- methyl frongferase’.

CATABOLSM OF (CATECHOLAMINES

o (otabolism of (alecholomines refers b breokdown oF clegradohon of
(lecholamines  like  Dopamine , Notepinephmine ond  Epinephmine
Ofter they  hawe perft’mneol their  funchong  th bedy -

o Thic breakdown & mamly done by fwo enzymes -

@ _Monoamino _Oxidase (MAQ)

o found in almost al body hswes .
o Ti braws down lecholamines by remour'n? Jhe amire (-NH2) grup.

@ _(otethol - 0- Methylhanaferase  ( CoM)

o Found in Liver & kidneys.
® Adds a metyl group fo calechol 'a'n&,
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I AORENERGIC RECEPTORS l

o Adenergic Reephss e class of G- Protein-  Goupled]  Ferephuss
C GPcRs) that cue ‘fargefaj by the  colecholamines e Norepinephn ¢
and Epirephwine. .

o These reweplova Mediate fhe physological  response  of - Bympathahc
Nervoul /Sl/sfem € ofe [nvolved 10 wide range of Fm(esses
Inducing, heart rate fe?u{ah‘on, Amooth musde conhadion 0%
welaxahon eke.

Tyees OF AORENERGIC REcEPTORS

Adrenergic Receploss, e broodly  classified  ink fwo moun fypes -
@ Apha () adrenergic fecephoss
® Ben (B Gd!enelal‘c fecephys

D_o Adrenergic Receplom

o They ae mainly fesponsible By 8mooth musde Conlradion € Uasocongrichon -
o They are of fwo fypes

(@) Or1 Recephws

(b) o. Receptoss

@ _B_Adreneigic Kerephgs,

o They uauallz awge Amooth muile (elaxalion £ Incecses hecst adm%/.
. ﬁm’ e ofF 3 hpes‘.

(@) 81 Receplows

(b) B2 Recephms

(©) Ba  Recephrs




DisrrigunoN £ Funcions OF  Aprenergic RECEPTORS

Receptor Locamon FuncTions
ol Blood Uessels , Iis , Bladder Uasocongnichon , Mydnasis
Liver Udinary - Retention
Presynaph'c  Terminalz , Innibils NE
g Poncress, Plalelets | Insulin
CNS ¢ BP
By Heart, kidney f HR , T (onhradily
f renin
Lun?s , Uterug , Bronchodllahon , Uosodlilahsn
B2 Blood Uessel's Tocdlysis 'Gplqcogenohfsfs
Liver
Bs Adipose  Trssue Thermogenesis , Bladdle
Bladde Relaxah'on




SYMPATHOMIMETIC AGENTS

® Sympothomimelic Agen!s we dmgx or  Substonces that mimic fhe
effeds of the sympalhetic pervous system by Sh'mulah‘n%
Odrenergic (eeploss (o € B fecepfone)

o Tﬁel/ eitver  ditectly acivale. these feeplme or increase the  Jevels
of natwal  newotrnsmitiers fike norepinephine ar  epinephmine

SympATHOMIMETC  AGENTS

Direct Adting, InditectActing. | Mrixed Ading,

- Norepinepmine - Hydroxyamphetamine Ephedaine
- Epinephaine - Peudoephedsine Metasaminol
- Phenylpivine * - Fopylnexedine

- Dopamine

- Methyldopa

- Clonidine

- Dobutamine

- Ison!erenol
- Terbutaline

- Salbulamo! *
- Bitoltero|

- Naphazoline
- Ovymetazoline
L Xylometazoline




@ Diwect Acring  SvmeamoMmMenc AGeNTs

These are those agenls thot dliiedly shimuloe cdrenergic ferephss by
mimicHng. the adhon of  epinephwine [ nos- epineptmine .

Mechanism OF Achon
Direct - ach‘n% Rympothomimehics bind  dliredly o adienergic - recephss
£ mimic the effedt of sympothehc newous ytem ackuahon .

® o4 ‘ Uasoongichon , Ripil dilohion

® Qa2 * ¢ Blood Presswe

® Bi ' 1t Het Rote € (Onhochity

® B Bronchodithon , Utevine Reloxahon

Examples
® Epinephainc - ®1, Oa, B, B2
® Nor- Epinepiine * o, 0fa, B

® Phepylphmine O Selechve
e Dobulamine * Br seledive

PHRARMACOKNETICS

o Absoiphion - (alechoamines (eg- epinephoine) are poorly absosbed orally
some (e.q- albuterl) are effecive vl inhalabion or orally

o Distibulion . (Jaries © lipophilic agents @ cross hssues well.

o Melabolism . Mefabolised mainly by MAG & QOMT |

o Excrehon - Fxaeled as Inachve melaboltes 10 wing




Uses

(ardiac  Prosect
Acute  Hypokension
Heart  Failwe

Bronchial  Asthoma /| (oD
Nagal Demnalﬂw‘on

Adverse  Effedt

® Hypertengion

® Tachyoudio

Hyperglycemia
Tngomnia

Anxfdy



@_INowrEcT Actne SumpamoMiMEnc Acents

MoA

Indirect  ading. 2ympathomimehcs do not  bind direcly o odreneggic
fe(ePb“o% , Ingtead they  increose the levels of  colecholamines ot
gynaphc  deft by :

® Stinulaling, elcse of navepinephoine foom  presynaphc  nerve. femninal,

. Inhibih'n% veuptake ‘of nosepinephsine , epinephainc

¢ 'ﬁ?hibih'n% its  breakdown by enzmes like MAO o @MT.

PHHRMHCDKINE'HCS

® Abswphon - Many are well absorbed o:aHy
® Distibution - Lipophlic agents can  crass the  blood- bwin  bawier causing,
(NS effeds.
& Metabolicm ©  Metabolised in liver by vanous pa}hwa#& (MAo, Cuppuso eryrmes).
® fCxaehon - Extreted mal‘n!y Ul yoine

U.SPS Aduetse Eﬂ‘éd'
e Miosis ® Tnsomnia
o Allﬂgfc Rhiniks * Anxiety
o |ocal Uotownshichon o Seiaures
® Hypertengion
_Examples

. Hl,dmwamphdamm e
o Reudoephedine
? Pwpt/hexedmhe



@ Mixep AcinG  SvMpaHOMIMERC  AGENTS

MoA

Mixed Gdfn% Paiaﬁvmpofbom'meh‘c agenks ad by -
® Diedly imul ah‘ng\ adrenergic  ferephons.
° P(mmoh‘n% the relase Of endogenous cakecholamines

Examgc
o Eph edrine
® Melaraminol

PHARMAQKIN ETICS

e Absophon : Well absopbed orally

® Didsowhion : (fosses blood bwain  bowsier
® Mekbolism . Porhally metabolized in [iver
® Pxaehon - Excreted uncﬁangxd In wine

Uses Adverse  Effert
e Hypotension * Hypeersion
o Nosol Gngahon ®  Tachycardic
o Bwnchol Ashamo ® Nogeo
o Mid (NS Shmulaion » Uomih‘n%



SYMPATHOLYTICS

& Tﬁa/ are ako knouwn 03 -

- Adrenerg‘c An%agom'sf

~ Adrenergic Blocﬂngl

ngnls

- Anﬁadrenergi g Dmgﬂ,

® These are the du
on odrenergic fecephons in - body -

Jhat  block the effed OF adrendline £ nomchenaline

® They work by binding. ho adienergic fecephos  withou! ach'uah'ng\ fhem

thus Pmmh‘n% ghimulohan by bodys  natwol - @techolamines .

ANnn Aprenercic  DRucs

- Bloders B- Blocters | | ot B Bloders,
- [ abefctlol
Non Seedwe| [0y Sdahve| |z Seledive - (arvedilol
- Celipsolol
| FDoxazosin Yohimbine
- Tamusulogin
, : Non Selechve By Selehve Ba Selechue
- Prozogin
- Pindolo) - Acebuivlol "Bubxamm
- Nadolol - Melopolol
Teversble erelSI'blc - Soklol | BGOwal
Dibenaminc L Tolozoline - Pmp‘ounol - Nebiolo)
Phenoxybenzamine. - Ergotamine - Atenolol
- Phentclamine




@ _&_Biockers

MOA
Alpha blockers nhibits alpha adrenergic fecephos by binou'n% fo them
thag, pveuenh'ng. e achon of endogenous Cofecholamines .

TupEs

They are of ﬁllow:‘ng Hypes !
@ o Blodes
® Ola Blockers
® Non Selechve of Blockers,

PHARMACOKINETICS

® Absorphon - Moct are well obsosbed orally

® Dichiouhion . Widely dishibuled , Some croce the  blood  brain bomier
o Melabolism :  Moslly melabolized in liver

o Fxaeion . [reled via wine 2 feaces

Uses Adverse BAect
o Hypettenzion e Hypotension
® (vinosy Retenhon ® Dpziness
o Migoaine ® fahyue
o Sexudl  Dysfunchon
Example
o [oxazosin



(@ B- Blockers
MoA

Beta Blodeera block B- adrenergic ferephons |, preventing. fhe. effect of
cotecholamines

TupEs
@ Bt Sehie
@ B Selechue
® Non Selechive B Blockers

PrARMACOKINETCS

® Pbsorphon . Gienerally well ohsowbed omlly

® Distapuhon : LUl'ddy distibuled , some cross blood  bwain bavmer.
e Melobolism | Metapolised In liver

® Exgehon:  Fxcreted via feaces & uein .

__U_S_Eg_ Examples
o quer{en&ion ° Pmen ol
¢ Hnaina ® Sotalol

o Arythmiab * Mehpmwlol
o Heat failure ® Atendol
o (slaucomad

Adverse  Efed
o Brodycardia

o Hypotension , Pab'/gux, Depresdon



PARASYMPATHETIC SYSTEM

® The Pwasympathehc Nemwous Sysem is pait of  Auloromic - Nervous
System .

® Ts offen alled the ‘rest £ digest’ sydem beawse it &ows
douwn the hemst foke |, [ncrenges digedion € pwmoles  adivities
that ocws when body & af rest.

key Funcmong

Slows Hewt Role
Stimulates Digesh'on
Poomotes  (Giland  Secretion
(onghicts  Pupils

(ontrads the  bladker

Stimulates  sexud!  arousal
(onghicts  bwonchi

Note: Poragympathehc System it alo known s “Cholinergic  System '



[ CHoLINERGIC NEOROTRHNSMITTERQ

o A Chlinergic - Newolronsmitter is a  chemical Messenger that frangmits
Signols acoss 0 Aynogse € bind o (holisegjic  feceptiss  on
the htgef ell € poodue a  response.

® Acelyichdine 12 e mojor  Cholinergic -~ Newsofrangmitfer .

ACETYLCHOUNE

o Aelylcholine & the pimary - pewotiangmiter 1 the  Cholergic  System
which fs  feqongible fors hanmifﬁnﬁ ngna]& between nerve (ells .
o It pays a aQuddl rde in
= Achvahng, muscles Cat Newomuadar _jundhion)
- Reguldting. Tuduntory body fundions, (ke heot fate £ digeshion)
- SuPpovh‘nS brin funchons  C .zuch 8 Memory , aHenhon € arousal
in the Cenlml Nervous Siystem)




BiosynTHESIS OF ACETYLCHOUNE

® Biosynthesis of Acelylcholine rfefers fo the bidlogical process by
which the newotranszmitfer Acelylcholine  CAch) s produced.

* It oaure mainly -in the nerve terminals  of Cholinergic  Newnons,

® The reacion j2 lalyzed by the enzyme Choline acetylionsferase

C ChAT)
® (holine ( obtained foom the didt o1 recyded foom Ath breakdown)

mbines with Aetyl- (oA (produce:l in the milochondma) 1o
foom  Acetylcholine

® The readion Is *

Choline + Acetyl - GA —> Aeetyldhaline 1 (R

AcoR™

Naot Na‘l

® |
Acetylcholine

Ve .sicle
RevpTAKE

°
Choline T peetate

]




__Catrgousm OF AcervicHouNE

® (olbolism oF Acelylcholine refers o the  breakdown of Acehylcholine.
Ofer 1t hos @wed ou its funcion ab a  synapse -

o Tt majmy haPPeng In the gvnqph'c cleff e Involves

o The enzyme acetyldwlinesterase CACE)  apicly  breaks  dloun
Clcelycholing,

ACETYLHOUNE

/QC’?E

Choline Actate

o The duline is faken back inb he newon fb be reused for

maldn%, new  acelylcholine .
o Thig breakdown 0@ Uery foat  Cwithin  mikseroncls)



l CHouNERGIC RECEPTORS l

o (holinergic  Rerephme  cre  Specialized pooteins  Jomted on he
gurface Of s ( malnly - newions , musdec £ 3!and&) to
which  Aelylcholine bind & mediate fte effect .

® (holinergic Receplost are  broadly classifed i fwo fypes :

@ Niolinic Receplse

® Masawinic Receplows

(@ _Mascarinie  Receptors

® I beonge o G- Pootein upkc recephs family.-
o Tt 12 futher divided ik five Sublypes '

@ Mt Receplovs

(b) M2 Receploss

(€©) Ms Recephows

(d) Mu  Rereptows
(€) Ms Recephs,

® NricoTiNie  RECEPTORS

o They are ligand gated jon  channels.
® Ttis of fluther two fypes

(@ Nn Rereploss

(®) N Receplous,




Distrigunon OF (HOUNERGIC RECEPTORS

Receprors|  @- Dismrigumon FuNcTIoN
ProTEIN
My Gwr (NS, Aubpnomic Gvanghb Memory Enhancement
Glashic Panetal (ells (astic Peid Secrehon
Newonal Fxcitahon
Mo GH Hewl’ ; (NS Slows Heast Rote
Decreases @nduchon
¥ Neuwrohransmiter
releage
Ms Glo( Smooth Mustles | Smooth Muge (@nhadion
Exoaine Glonds, Eye Gland Sexreion ("saliva
tearg) | pupil  @nshchon
My (i (NS Inhoits Newohrarsmiler
Relexse
Ms g (NS May Modwatk dopomin
pathways
- |
N~ Ton Channe) Aulonomic @angh'q Postganglionic. newon
(Natle) | (Sympathenc £ Ruogympaetic)| adivahion . catecholamine
Adrenal Medulla relecge
Nm Ton Chamned | Skeletal Musde Skeletal  Musdle
(onhachon

(Nat/ kt)

Neworus@lar Junchon




l PARASYMPATHOMIMETIC AGEnrsl

Puragympathomimetic - Agents are dugs that  shimlake o5 pimic
the effat of Faiosympothehc Nervoug System by  eithey chiechy
dchvahin (holinergic Reephs.  C Muscaninic / Nicohnic) g by

1'naea$in% RAcelylcholine  levels .

ParasympatHOMIMETC  AGENTS

Direct Ach‘n% Tndiect Hd,h%
- Acetylcholing
- (rbachol * Reversible Trreversible
- Bethanechol
- Methacholine [ Physoshigmine - Isofluewphate
- Plocpine - Negshgrmine X - Fehothiophate
- Pundo sh?m»‘ne Todide
- Fdrophonium - Paradhione
(hlonde - Melafhion
- Tacnne
Hydrochlomde
- A mbenonium
Chloricle




@ _Direct_Acting  ParasvmpamoMmMEncs
MoA

Dired ach'ng, Pa!au/mpax‘homiMeh‘fs bind d!‘recHy o musaminic or nicokinic
leephps mimidq'n% the adion of aehylcholine

PunrmackINETCS

* Pbsorlion * Quatemary compourds, @g. bethancchol) ave pooily absanbed owlly
2 dont cpss BBB . alknloidds (eq- pilcaspine) Ore beler
abgrber] .

® Diskoibuhon : Depends o0 lipicl solubilihy Plocasbine  distaibuled wildly

o Melabolism:  Ropielly baken by  cholinesterases |

® Excreion ©  Mostly exoeled via uzine.

Uses

ExamPIeS“

o (1lawma o (orbacho)
o Unnary Refenhon ®  Bethanecho)
o Tochyaurdia ' ® Methacholine

Adverse  Effect
& Bmdymrw‘a
® Dizziness
0o B\u"ed U‘S\I‘On

o Sweahn &



® JInowect Acnng  ParasvmpamoMiMencs

MOR

Indirect - qdkin parawmpa}homr‘meb'cs inhibil the  enzyme  Acelylcholinesterse
C AChE) , which nomally breaks down  Ocelylcholine in - the  synaphc
clef . which leads b :

® Increosed Ath levels

® Prolonged  Shimulahon of' Muscasinic € nicdkinic  rephis.

® [hhanced pafa&ywlpa}hdfc ach‘uily

PHHRMHCOklN ETICS

® Absorphon - Terhory omines are well absowbec] compared fo Qu

® Dishibuhon - Tetiary dgents distwible In both (NS € PNS. Quatemany
(eshided fo PNS

® Melaboliam :  Melabolicecl in lver by hyolralyeis € conuigetion .

® Berehion ©  Excreled malnly ulo kileys

Therapeunc  Uses Pramples
o Myasthenia (Grauis o Phqsosﬂgmfm
o Alzheimear's Disenge o Neogh'gminc
o (tloucoma o Pyddesigmin
e (Joinary Refenhon e Malation
_Aduerse_Effed

o Bradymziu , Hypolension
® Nouzea, Uomib'n?., Diasthoect



CHounNerGICc BiockiNe AGENTS

They are wlgo known as
® (holinolylic  Agents
¢ Anh‘choﬁner@u‘c Agents
. Choh'nergic Anfagom‘sf
® Porasympatholyhic Agents
® Antimascannic ngnts

These ore those dgs or Paents which Inhibit the effedt of
Acetylcholine  or Parasympathomimehc Agenfs by bfochh%
the d)olinergfc ecephs2.

ClassiFICATION
Golanacegus Alkalods Synthehc (holinergic Blockers,
- Atropine Sulphate - Tropicamide
- Hyoscyamine  Sulphate - (yclopentolate hydrchloride
- Scopolamine - hydmbromide L (lidinjam  bromicle
- Homatropine hydrebromide - Dicydomine hydrochloride
- Tpratropium  bromide. - Gilycopyrrolate

— Methantheline bromicle

— Popantheline bromide

~ Benztropine mesylate

- Oxphenadrine rirate
Bipendine hydrochloridy
- Prowyclidine hydrachlonide
- Trihexyethyl  chlonide

— Teopropamide  iodide

- Ethopwpazine hydrochloride




(@ SoLaNAcEOUS ALkALoIDS

Solanaceous  Alkcloids are nahualh/ occum'ng, anh'dnohherg;‘c compounds
found in P(anfs of  Solanaceae erih/

Mon

® Solanaceous alkaloids are compehihve anfagom'd at muscasinic - acehylcholine
recephss .

® They block paragqmpa}heh‘c ‘adiity ot M- Ms reeposs, which leads fo -

= Reduced seciehon®

- Relaxed 2mocth musde

= Increased Heast rote

= dilaked pupils ek .

PHARMAGKINETICS

® Absorption :  Well absorbed orally , porenterally or  ranademally
o Distrbuon : Cose blood brain baswier , widely didmibuled .
® Metabolism . Poimenily hepalic  mefabolism -

® Fxaehon: FBeled Via Urine.

Uses ', _Examples

e Brodycurdio ® Abropine ‘
® Mohion sickness . quscqanrjnnc
® I8S o  Scopoamine

ADVERSE EFFECTS

e Mydnas's , Blured Ursion
® (wfusion, Toachyaudia , Dry Modh .



@ _Synmienc  CHouneraic  Biockers

MOA

® Synthetic Chalinergic ~ blockers are  ompehtive antagonist - muscaminic
Ocelylcholine  recephoss

® They inhbit parosympodhelic - nerous  Ryctem  cichuiby leadfn& b efeds
such o4

= Decreased glandulas secreion

= Relaxdhon of smooth muscles
= Inoeased Heart Rote

= Mydnagis
PHARMAGKINETICS
® Absophon: Well absombel orally < parenterally
® Diskibulion: Some drugs Cross BBB , cawaing, CNS effert
® Melnbolism: Most undergo hepahc  metabolism
o Fxciehon @ Pomowly exceed uypa fidneys .
USeS Exqmpu
® Asthomq, (OPD ® ‘ffoPicamidc
e |BS o (Clinidium Bromicle
o (I Spasm ® (lyapymolote

o a,dopmvdak Huyoltochlonicly
Adverse  Pfect

o [Dmwsiness , Blured Urign

o Tachyaudia , Dry Movth
o (onghpahon.




SKELETAL Muscie ReLaxanT

Skeletal Musde Relaxants Ore agents thad  Inhibll  ntrachen  of
Skeldol musde elther by

. Bloddng\ Nerve impulse  in the ons.

. ]J\’rerrup'h& hungmlcs;pn at Izexuomumdqr _Jundhon .

Skeietar Musae  REwAxanTs

Peripherally _ Acking @nhlly_Achng
- Diczepam
‘ ' - Baclofen
Neuwromugwlor Blockers Ditect_Aching, YT ——
tD«znhro‘C"L - Chlorzoxazonc
Quinine
Non - Depolarizing, Depolanzing
Cmpelihve) Blockers Bloders
Sucoiyl  Choling (suxamethonium)
Deaimethonium

Long Ading, Intemecticte Achh% Shagt A(Hno‘



@ [_PerererAny AciNg  SMR

® Fespherally ach‘n% Skeletal Mugde Relaxants  are dru?s thol  inhibit
Skeletal mwde  @nhrachons by acﬂn% ab neumuscular _yundbn o
direcly on musde Aboes , without muolumg_ (NS,

Tt s of two fypes:

@ Newomuscar  Blackin fs

® Direly Ading. ngnrsg e

(@ _NEeuromuscuLArR Blocking AGENTS

® Neuwomugcular  Blockin ents ate druge that  Quse femposoury
Pmul%&l‘s of skeletdl muales by blodcm& Neve  Impulse  fransmission
af newomuscuar jundion .

. Qe m(ml used oluuing, sugical - pocedures  or mechanice
Uenhlahon h) 'avdme musde  Teloxahon .

® They ore of 5;1 fypes

) Non Dcpoiaming\ Blockers

) Depolansin& Blockers

(1) Non Depalamsvnq Blockers
Non- depolansrn& blockess, are  newromuswlos blod:ing\ agents  that
prevent muade  @nhacion by  ompehhvely blockm& Acelylchaline  ak
NH recepioss .

”0“ o Ah nomally bind o nicohinic receploss —+ cuses muscle @nhrachon.
e Non depolanding. dgens bind fo 2ome recephss,  Without

adwahng. them .
° Tﬁey blode Ath fzom brnoUng. szeuenh’n& mustlc  Conhrachon



(@ DEPOLARISING AGENTS

[kpolmﬁsin% blockess are  pewomuular  blocking. dgents  thot  mimic
Orehylcholiee € Shmulafe - niohinic feephas, , causing. @nfinuous Clepolazicahon ,

which  leods I fempowary musde Pafaly&u's

MOA: o Depolan‘sin& agents binds fo nicohnic fecephoss at newomusulr

_|undion

o T ads le Ath £ @uses depolamisaion , leading. o
fniliol - musde fasciwlabon  (Cuiches)

® However , unhke Ach . it iz not opilly broken dlown
by  Acelylcholinesterase.

 This auces pesistent depolarizalion | preventing, repolanzcdion
of rusde  Membrane

o Ac o recult, Ruther achon potenhial - camot  be 3znemkd
lead:‘ng fo fempovory pa!aly&is

Uses
Surg il Procedwes
Mechanical Uenhlahon

(2) _DIRECT _AcTING AGENTS
Dired ading. Skelelal musde felaxants are drgs that act clrecHy
on the ckeletal mudle foses o fedue muzcdk @nhadion by
inhibling. the fekase Of colcium ions foorm  Sarplosmic  fehculum,
in e Skeletal mustss.




@ _Cenrauy  AcnnG Acents

Cenlraut, ach‘ng, skeleldl mugde relaxants qre drugs thot ad on
the cnirol nervous gysem Cbuain or spinal osd) fo reduce Musck
tone ,  without dl'recHy aﬁeding_ the muscles themselves .

MoA

® They depvess 05 Inhibit nerve adioiky 1 the spinal cosd or bain.
® This redues the signals  sent fo - musdes fa:d:’n% fo relaxahon.
® Mosty ac by enhancing, GABA adivity C an inhibitsy newchrangmiter)

ExampLE
e Baclofen
o Tizanidine
® Diazepam
® (yclobenzaprine
o Methocarhamol




® loal Anesthetics are dnygs that emporanly block +he sensation of
pain In Q speafic part of the botly without affedting  conciousness-

® They work by preventing nesves fom-sending pain Signals +o she
bran- p

® They're commonly (ed dwing"'minar sugica)  pyocedures,  dental
Treatments | 05 40 ¥elieve localized  pain.

CLassiFicATION

[ |
Injedible Anesthetic Surfuce Anerthedic
d . .
low pofency,  Tnfermediote polency  High potency,
Short dusmtion ~ thd duration Long dusation

Procauine Lidocaine Telracaine
Chloroprocaiee  Prilocaine Bupivacaine
Ropivacaine :
Dibuccine Soluble Insoluble
(ocaine Benzocaine
Lidocaine Oxethazine
Tekracaine Bulylaumino-

Pro pascaine benzoate



TINOECTIBLE ANESTHETKCS

® Tnjectible anesthetics are dmgs +hat are Given by injeckion fo cuuse loss
of sensafion o  UNENCIHULNESS:

® They e we) fo prevent pain duing medical poedum of Surgenes -

® These anuthels ads quikly and wre commonly wed o stat o
maintain - anestheiq-

CuassiFicaTion
Injectile  Anesthetics
L I { [ B
Low Potency Iniermediate Pofency High Potency,
Short Duration | and  dumtion long Ouration
Psocaine 7 Lidocaine(Lignocaine) | Telractine

t(hlomprocaine ~Prilpcaine - Bupivacaine
~ Ropivacaine
-EDibucafne

® Low Potency, Short Duration
® They are clan of dmgs wed Jo primanly Rr dhe induchon and Shor--
term  maintenance  of  anesthesia -
® They vequires higher doses 40 achieve +he dodied  anesthetic efreck
compared 4o high pofency  agents:
® They rapd onset and mpd clearane fom body.

Examples :  Procaine , efc-



Mechanizm of action -

Nat (Sodium Channel)
Extraceliuiar Aud

Axonal Membrane

Intracellular Aud) é .
e LA Reteptor

Loca) Anwhdvcs eni*ﬂi the nesve cells near the areq  where they
are injeded Or opphed- -

They block special sodium gated  channels which helps 40 camy pain
Signals 4o +he  brain-

when Jhe chamek are blocked , the newvet wnY @ng pain  messqges-
As Tesult, you dort el poin in that area B a short dime-
The efRd Is femporary and  wears ofF s the medicine  eliminated-

Pharmacokinetics

Aosomption : Rapid oneet of action dut 1o IV poute:

Oistribution : Quicdy distibuted fo brain and  other organs  with high blood
flow -

Redistfibution : Moves fo muscles and 4, causing the anesthetic efredt fo
wear off

Melaboliam : Maily mefabalized in liver (Sme dngs info plasma)-

Exaetion :  Eliminaton occurs by idneys 4hrough  unie-



Adverse effects
o Hypokmbn
Bmm/(ardja
Respirafory - depfession
Apnea
Vomitting
Lasynqospeum  efc:

Therapeutic Uses
Sedertion

Analgesia

[nduction

Stezurey

Proceclures  (Surgery)
Anxiolysis el

@ Ttermediate Potency and duration
® They are anesthetic drugs Hhat have o modurale streng th and polenay-
pwduce their effeds for @ modemte amount of Hime (durodion) when
qiven by mjection (v route).
® They wurks by enhandag inhibHory neurptransmission , leading femporary
loss of conciousnes o¥  sedation-




Pharmacokinetics
® Abgorption : Ra_pidk, aborbed due 1o (v administration-
® Distnibution: Quickly distributed fo highly perfiued organs like brain:
Metabolsm: Pn'man'lq metabolized n  liver.
Elimination:  Excreted through fenal pathways, with moderate  half-ife -
Ouration: [oxt 15-60 minutes depending on (g oF dose-

Adverse effecis

Adrenal Suppression
Brodycardia

Apnea

Myoclonus  efc-

Therapeutic Uses
Sedation
Analgesia

Burns

Asthma
Induction etc:

@ _High Potency, Long duration

® They ofe agenss that pmduce dup and prolonged Gnesthesia or Sedation af
low doses dueto Hhelr strong binding +o receptors and  sleo  mefubolism
o5  elimination:

® They e also potentiy ephancirg  inhibitory  newrotransmission , leading o
prolonged sedation oy anesthenq-




Pharmacokinetice

Atxbrpﬁon: Rapidly absorbed dut 4o IV dose , Slower with M-
Digribution: (Widely listnbuted , induding 4o fat and bran tissye:
Metabolism: Pimarily metabolized n tiver:

Ftimination: Slow eimination via renal  pathways .

Duration : long -acting , effeds aqamst fir several houss:

Adverge efferts
Amythmiq
(ardobioxia‘{y
Hyptenson
Siezures

(NS - oxicHy
Nawea ek

Theropeutic Uses

Surgery
Analgesia
Mq!or - trouma
Burns

[CV- Sedation

(ntubation et



Surrace AnasHencs|

® ‘They are fopical agents that blocks nerve (onduction at e site of appliahon,
provicling Jemporary local  numbness /sedation  without afRcting  conipusness-

Classifation
Surfuce Anesthetics
|
| |

Soluble TInooluble

— (ocauine — Benzocaine
— Lidocaine — Oxethozine
— Telracaine — Bulylamino-
— Proparacaine benzoate

@ Soluble Surface Anesthetics
L Thqm a Hype of local Qnesthetic +that are waler -sluble and  ued
fo numb mucows membrane oF skin suefices.

® They wok by blacking oewve signals in dhe areq where they are
applied ,  puoviding femporary pain felief o loss Of sensation-

Examples : (ocatne, Lidocaine et



Mechanism of Adhion :

® Soluble Suffice anesthets works by bfockirg sodium Channels in herve
endings, preventing nerve signaks fransmission and (ausing  loalized
numbness-

Pharmacokinetics

Absorption : Rapidly absorbed hough Mucus membranes or damaged  skin-
Distribution : Limied Systernic - diStribution  unless applied i large  amounts.
Metabolism : Moslly metabolized in  fier

Excretion:  Excreted by  kidneys during urinakion ax mefabolites-

Adverse  Effecls
Liation

Allergy
Dermatitis
Tl'rlq)irg

Buming
Numbness efc:

Therapeut: Uses
Dental

Topcal

Ophthatmic

Wound Hreating e




@ Insduble Surfice Anesthelics
® They are local anesthelix that are ooy soluble in  woter and are wsed,
only for sufuce Qmesthesia, espeadlly on  MU©UA  Membranes:
O Because they ar not water - Dluble , they are not suitable for injection
OF Systemic uge-

Examples : Benzocaine | Bulylaminobenzoate ek

Mechanism of Action
® They blocks high voitange- gated (Na') sodium chamels and  prdudng

lorw)  numbness:
Phamaacokinetics
o Absorphbn:(RJ+) Slow absorb through infuct skin, faxter wa mucous membranes.
® Dishibution: Limited systemic dishibution , mainly staying of the gre of applied-
® Metabolism: Typically not metabolized sgnificantly , o3 they're not abcorbed welt
® Excretion: Exaeled renally 08 inactive metaboltes-
® Duration: Prlonged fow) effect due  slow retease fom tipid  Shores-
Adverse _Effects
® Tiritaton
® Allergy
® Todicty
® Buming
® Rednes
® [dema ek



Thempeutic Uses

Dermatology

Ophthalmic
ENT

Oental Surgery

Bums

Teething  efc:



[ Davss Useo be [Myasthenia Giravss |

Myastuenia Gravis

. Myasthenia qravis 5.0 Chronic  cuoimmune neuromuscular clsorder
that causes weakness in  skeletal muscles.

® It octurs when the immune Sustem paoddces antibodies  abnoxmally
which block or destoy the eceptors fov  Gedticholine at +he
newromustular junction and leads to  musdle  weakness and

fahque-

PatHOPHYSIOLOGIY

The immune system produces antibodlies
aqains the own body's puotens.
v
These anfibodies ttack and  block (Ach)
acetylcholine receplors on - muscles -

b

Due fo +his acetylcholine not  poperiy
sending Signals  fiom nerves 4o Musdes
-

Myasthenia Girawis  Occurs
+
As the rewult:
— Muscle weaknecs
- Fofigue
— Double Vision
—Slured 0w Nasal Speech
—Neck weakness efc:




Causes
® Stress
Autoimmunity
Abnovmal antibodies production
Grenetics
Infection
Meducations
Thymus Giland  abnormalities  eic

Symproms
Chewing difficutty
Limb - weakness
Head- drop
Rxhgue

Muscles weakness
Disphagia efc-

TREATMENT

(@) Anhicholinesterages : They are -that drug  which blocks +he enzyme
acelqlcholinesfemge, leading Ho increased levels of
acetylcholine  at  newve endings and enhancing
nesve signat +ransmission-

Ex - Pyndos’r{gmme, Neoshigmine etc:

® MOA of Pyridostigmine : Pyridostigmine works by inhibiting choline -
sterase , which increases acetycholine at the
newromuscular unction improving  Muacles
(onimction -




Pharmacokinetics

Adverse Effects
(ramps

Diamhea

Sweah'rg

Salivation

Brady cardlia
Blurreq- vision eic

Thempeutic Uses
Myasthema Giravis
Urinary  refention

Tleus

Absorption : Moderately absorbed fom  GIT-

Distnbution: Umited (NS penetration (Poorly ¢rosses blood - brain bartier).
Metabolism: Partially metabolized i liver

Excretion :  Excreted majnh/ thiough the kidncqs.

[ )

[

o Prophqlaxr's (qqajns4 nesve agent pon‘.soning)
°

°

Neuwromwcllar bockade revessa) etc:

@ Tromunosuppressans : Immunosuppressants are reduce the activity of

immune System fo prevent exta immune achivily
and hom attacking the own body's neuro-
rousclar _junctions | helping fo impmve Mmuscle

strength-
Ex-  Cydosponine , (yclophasphate, Azithopsine etc:



Mechanism of Achion : Imenunosuppressant  works by inhibiting immune
cel) adivty and redudng autoantibody production,

thereby  decreasing the immune attack on Qcetychchne
feceptors in myasthenia _gravis.

Pharmacwmkinetics

Absorph’on: Well absorbed orally but varies the thug-
Distribution: Widely Wisnbuted, Some Crosses the  blood- brain bamer:

Metabolism: Pn’man'h/ metabolized by liver
Excrehon : Excreted Wa unne and bile-

Adverse Effects

Leukopenia
Infections
Aneria
Heparoioxia}y
Nephrotoxicity
Hair -loss
Nausea etc

Therapeutic Uses
Myasthenia  Giravis
Arthirris

Psoriasis

I8D

Lupus

Nephntis
MuHiple - Sclerosis  etc-




(@ _(orticosternids : (orticosterids are anfi -inflammatory  drugs that Suppress the
immune System o reduce 10 Produchon of anfibodies , which
oHucking the neuromuscular junchion , thereby improving musde
strength and  symptoms.

Ex- - Hydrowrticone, Beclomethasone, Fluticartne  etc

® Mechanism of Adion : (orticosterwids  works by feducing (nflammation and
immune System activity , thereby decreosing the
production of aufoantibocies that attacks on
Ach  receplors -

Pharmacokinetics

Absorption : Rapidlly well absorbed orally-

Distriburtion: Widely disthbuted and crosses placenta # Blood- brain barer-
Melabolism: Metabolized mainly by the liver

Excretion : Exareted primanly through unine-

Advepse EFfects
(nFection
querglqcemia
H(/perfension
Osteoprosis
weght —gain
Gilaucoma
Awme efc-

Therapeutic Uges
e Asthma
Myasthenia Giravis

®
® Arthirths
°
®

Allergies
Autoimnrun H(, etc



@ Some other treatments :
® Sumery of Thyrous Grland-
® (lacma exChan_ge(iF needed) -



| Deuss Useo In Gravcoma ]

Guaucoma

® Gilaucoma is qrup of eye diseases that damage Hhe optic nerves,
due fo increased pressure inside the eye (infraocular pregsure)-

® Jhis damage @n lead 4o vision loss v even blindness if not Hreated.

® It develops sowly and may net wuse notieable symptoms ot Ffrst,
thots  reqular  examinations are important fr ey deleckion-

ParHopHysioLoay

Increared intraoculor pressure in Eye

l
Obstruction of Aqueous Humor Outfiow

Accwrulotion  of  Aqueous Humor
|

Rased pressure inside the eyes
l

Compression of  Optcal Newe Fbrey
I

Reduced blood flow 4o Optc nerves

|
Oph'CaJ Nerves damaged
|
(rlaucoma
(Vl'sfon loss)




Causes
® (Sienetics
Age
Trauma
Steroids
Suggery
Myopia
Tumors et

Symproms

Headache / Pain
Blurved wvision
Vomh‘fng
Tean‘ng

Redness eic

TREATMENT

\lision Loss (in severe)

Dsugs wed i Glaucoma

B- AIdIene[qic
blockers
Timolo]
Betuxolo]
Carteolol
Levobunolol

|
- Adrenergic
blockers
Dipivefrine
Apraclonidine

Brimonicine

Prosmglanafn
Analogows,
latanoprost
Travoprost
[ T
(arbonic Anhydrase  Miohcs
(nhibttors
Acetazolamidse Pilocafp«‘ne
Dorzolamrole thg'osﬁgmfﬂe




® B- Aoreneraic Buockers ; B- Adrenergic blockers are drugs +hat blocks
beta eceptors in +he bady , majnk/ in the
heart and eyes.

Mechanism of Adion : They block beta feceptors in +he eyes cilary
bocy , which reduees the production 6f aqueows
humor-

Pharmacokinetics

Absorption : Rapidly absorbed through eye dpp administration.
Oistriution : Distributed locally i eyes fissues .

Metabolism : Mainly metubolized in lver

Exarelion :  Excreted mosthy hroygh the  kidneys.

Adverse Effects
® Bronchospcm
® Bradycrdia
o fypoterson
o Depression
® [atique
® Qryness efc

Therapeutic Uses
Glawoma
Hyperh’.nSlbn
Angina
Archythmia
Migradoe
Anxiety et




@ o- AORENIERGIC BLOCKERS : They are medicines that block alpha receptors in
the body- They help by relaxing blood  vessels
08 seducing Flug pwduction in the eye-

Mechanism of Adion: They works as block alpha receptors and relaxe #he
musdles and reduce paoduction of ageows hwmor

in the eyes.
Pharmacokinetics
® Absorption : Wel) chsorbed after ol or owlar we-
® Distribution : Widely istributed in body tissues:
® Metabolism: Moshy metabolized n he fiver.
® Excretion: Exaeted through kidneys (usine)-
Adverse Effecs
® (izziness
® Headache
o Ht/p(rffrm'on
® fuhque
o p0|p,}crHons
® Rlumed ursion eft-

Therapeuhc Uses
® Hypertension
o (laucoma
® Reynaud's diseawe
® Phenchromocytoma  efc:




ProstacLANDIN ANALOGUES ¢ They are medicines that mimic netum

prostaglanding in +he  body-

Mechanism Of Adion : They binds to prostugiandiin  receptors in +he eye,

which Increases +he outflow OF aqueous humoy
and !owermg intraocular  pressure-

Pharmacokinetics

Absorption : Ropidly absorbed throygh ocular administaxtion-
Distnbution: Distibuted primarily In the eye issues-
Metabolism : Metabolized in active fooms in the eye and lver
Excretion :  Excreted through the kidneyg and  feces-

Adverse Effects
Iris pigmentation
1+chln3

Osyness

Rlurred vision
Tmitation

Eyelash growth eh-

Therapeutic Uses

Glouoma

Ocular - hypertension
Eyelash (hypotrichosis) etc




@ (ARBONIC ANHYDRASE INMIBITORS ¢ These are meditines that blocks the
enayme Ccarbonic anhydrase-

Mechanism OF Acion @ They block Carbanic anhydruse enzyme in the
eve , decrease Ggeuows  humor  production anel
lower intracculor pressure:

Pharenacokinetics
¢ Absorpﬁon: Well absorbed 0750"(/ and —fhm(mh +the eye-
® Ditibution: Distributed in eye fissues und body Huids.
® Metubolism: Minimal metabalisy
® Excetion: Excreted mainly unchanged in  unne-

Adverse Effects
Fah'_que

Allerg(,

Kidney stones
Metallic tuste
Drarrhea
Tingling efC:

Therapeutic Uses
e (Gilauoma

o FEpilepsy

® Sickness

e Edema

o Pseudotumor efc-



® _Mworics ¢ Miotics are medicines that make the pupil smaller by
(onffac#ng +he eye muscles ,

Mechanism of Adion : They Stimulote the eye musdes Cawsing pupil
(onsttiction and  opening of the drainage
channels, which increases Fluid outlow ond
lower eye  pressure-

Pharm acokinetics

Absorphion : Well absorbed through eye drp:

Distribution : Mainly distnbuted in eye isues, minimal gystemic absorption-
Metabolism : Metabolized locally in the eye and liver

Excretion :  Excreted  mainly hrough  kidneys:

Adverse Effeds
Blurred wvision

Headache
Tearing

M\/opl‘a

Night blinclness
Allergy €t

Therapetic _uses

o (lauoma
® Miosis
®
&

Myasthenia Giravis
Diognosis of eye condHions efc:



THANK YOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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@ @IMPERFECTPHARMACY
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@ www.imperfectpharmacy.in
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