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Drues Actineg ON ANS

Ongs ading. on the  Aubnomic Nemour System CANS) gre
medichons  thal aRet the funchong of Sympathehc € Pagog, :
branches of ANS ; which @nlrol ~ fnvoluntary bely fundions Hktimpakﬂhc

heast rake. digeshon , fespirabny rle | pupil size gandulas
adiity .

NERvous SYSTEM

(Central Nervous System

Peripheral Ntim:s System

Autonomic Somahc
Nerwous  System Nervoug ~ System

~ Sympatheh'c

Nemous  System
~ farsympathehc
Nervous System
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DiFrerence B/w Funcrions OF Symeamvenc ParAsymM. N*S -

ORGANS SUMPATHETIC ParAsyMPATEN ¢
Heart Heart Rate t Heut Roe +
Bronchus Bronchedilohion Bronchoconsfn chon
GIT Inhibits nged’l'on Shimulcte Digestion
Blodder Relaxes Bladder (tnracts  Bladder
Pupil Dilgtes  ( Mydnasis) (onshicts  (Miesis)
Grlands ¥ Seciebon t Seuehon
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NEUROHUMORAL TRANSMISSION

® Neuwohumoral Tronsmission fefers fo the pooes by which newe (el
(newons) ommunicate  with each ofhey os wih effecor  ogans
C like musdes or orgm&) though the  rdease of chemical - messengers
known 0g Neuwohmnamilfers.

® Tt involves E:Hﬂwing, depc

@ SYNTHESIS OF NEUROTRA NSMITTER

Newohanamiltess are aynthesied i the Dewon , either i cel by

oy neve tesminal

Example :  Aelylcholine 12 aynthesied foom  choline € acehyl Co-A
by the enzyme chaline acehylfruns frase

(holine

AcoA™
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@ _Strace In UEessicies

Once synthesized , newoliansmilters are slwed M Aynaphc vessides
in the newe termingl , ready fos  welease .

Neuwotrangmiter

(3) _NERUE Tveuise CAcion  PovenmaL )

When @ netve impuise reaches the  nerve  tezminal It cause
depdomication of membrnc

RN
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@ (a2t Jnrwx € Rewease OF NEUROTRANSMITTERS

® Depolanisaion opens uoltage gobed Caloium  channels , Ollowing.  cci*
© enter the newson

o The incease in (o cavses synaphc Uesides fo fie with fhe
membzane € felease newolransmittes foh the  &ynaphc  cleft -

(© _Recepor BinoiNG:

Newohansmitter bind 1o Specific fecphss on the past  Aynaphc
membsane  (onother _newnn , mude v gland)

® & Newolansmiters

VIDEOS : ) IMPERFECT PHARMACY
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Post Sunmpnc RESPONSE

Brncuh of newohansmitter fo its reephw Inihake a fesponse in
the ’rde- cell (eg musde -Conbradion gfﬂﬂd Sextehion , anothu

Nerve Jmpufsc)

Terminanon OF  ACMON

ARer the Qdion has been Compleled . the newolransmitier i
femoved fsom -synopht  clei either by

Enzymahc degsudalion

Reuptoke inh  poesynapht  newon

Nat
(haline

@— Aclyidolin

/\W

(Cholihe Acehatke.
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@ _Svympatheric NERvous SvsTeEm

® It is known as “ Fight or Flight " system.

® This system prepares the body f fae stessfiy os emergency
Situahions .

Key Funcnons

o Ingeases Heart Rate

® Diltes Bwonchi ( Improves Airflow)
® Dilales FRipil  ( Myariasis)

® Tnhibits Digeslion

® Tnhibits  Salivahon

® Stimuates Giluccse release from Liver
® Reloxes Bladder ( Unie refenhon)

e (huses utsoanshichon ( raises BP)
® shmulates Qumh'ng,

NEUROTRANSMIT TERS

° ﬂggmgﬂ'amt © Acetylchaline  CACH)
o Post Granglionic Norepinephrine  of Epinephnine
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ﬁoﬁﬂemtc INEUROTRANSMITTERS |

L oqdrgnagl‘c Neurotiangmitters are  chemical mes'ieneem feleased b?'
Adrenergic  Newons, , which paimanily act on- adenergic  rereptss
Calpha € beta feephsz) in the Sympothehc  Nervous System.

® These peumhtanzmifere are [nvolved 1n ﬁ'gm 05 Flight " recponsec
like incregsing. hemst rate | bled presure £ enayy crm.:'n‘b‘m'fy_

& Thu/ pre (lzo Known as  Calecholamines .

® The thiee main adrenergic newnlrangmiters, are -

@ Dopamine

® Norepinephmie

@ Epineptmaine

@ _Doeamine

o It 15 the fisat alecholamine jn the Synthesis chain.

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

Tt has mid adion on B1® Q1 reephos of higher dloses.

o Tt plays important e in fenal vasoditahon , NS funchons  Crmeed
mouement ) £ preaursor fo norepinephvine .

(@ _Nor- EPINEPHRINE

® Tﬁfy gre @lso known 0% Noradrenaline .

o Tt 12 the pmmmy newrotranamilter  (eleased bl/ &ympathehc pﬂdga.nﬂlrbm'c
Newrons.

o T ads mw‘nly on Of4, Oz £ By recephowa, .

® flimany Ainchons, include :

- Thaeases hewt mle £ @nhudlity . C Bi)

- Vasoongtndion (o) - increases BP.
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(3 _EPINEPHRINE

o It 5 also known a» Adrenaline .

® Tt ads on & 02 By # B feveplosk .

® funchons -

- Increases Heat Rate € (udiac Oulput (By)

Bronchodilahon  (B,)
- Uasoongmchon  (Cay) € vasodilahon in skelelal mugcles ()

= Raises blood glue Jevels ( shimulotes  glyeogenclysis)

BiosyntHesls OF (ATECHOLAMINES

Phenylalanine

l Phenylalanine Hydroxylose
Tyrosine

1 Tyresine  Hyelroxylase
DOPA

‘[ Dopa  Decarboxylase
Dopamine

l Dopamine Hyclroxy lase
Nor- Epinephmine

1 N- Methy] fransferase
Epinephmine
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STEPS

® fitst Phenyolanine is converter] ik Tyrosine by the enzyme * Phenylalanio
Hydroxylase’

® Tyrosine is (onverled inlo DOPA by fhe enzyme “tyrosine * hycorylase’

® DoPA is then converted fo Dopamine by the enzyme * Dopa
decarboxylase '

® Dopamine Is then converleel fo Norepinephoine by the enzyme
"Dopamine B~ hyclroxylase

® Nor- Epinephmne iz, then ﬁﬂaﬂy nverted  fo Epinephmine by the
enyme ‘N~ methyl fongferase”.

CAtABousM OF CATECHOLAMINES

(otobolism of  Cabecholomives fefers. b breakdown or dlegradation  of
lecholamines  like  Dopamine , Nowepinephmine - and  Epinephmine
Oifter they have perﬁ:meol their  funchong  1n bedy -

o Thic breakdown & Mamly done by fwo enzymes

(@ _Monoamino _Oxidase (MAQ)

o found in almost al body Hssues .
o Tt braks down @lecholamines by femmr'ng‘ Jhe amine (-Nt) group.

@ _(otedhol - 0- MethylHanzferase ( comr)

o found In Liver ® kdneys.
® Adds a mehyl group fo cafechol Big..
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| AORENERGIC RECEPTORS l

o Adeenergic Reephss are class of G- Profein-  Gupled]  Fareplosss
( GPrs) thal are fwgdm! by the  calecholamines fe- Notepinephuin ¢
ond Epinephwine. .

® These receplwn mediate the physoogical response of zymputhabic
nevoud Bystem € e jnuolved 1h wide fange of  pouesses
fndudfnﬁ heatt rate reﬁwcthbn* Amooth musde conhadion o%
welaxahon ekc.

Tyees OF AoReNerGIC RecepTorS

Adienergic Receploss e broodly closified inh fuo mad hypes

@ Alpha (o) adrenergt‘r: fecephoss,
@ gela  (B) adreneigic recephus

@_o_Adrenergic Receptops,

o They ase mainly fesponsibe ©7 Mook musde ontrochion € Uasocongiridion .
o They ate of fwo fypes

(@) 01 Recepha

(b) a. Recephiss,

@ _B_Adrenergic KRerephns,

o They usually couge Amooth mugle felaxalion £ inceases hest adhvrty -
® They are 0? 3 fypes :

(@ Bi Receplws

(b) B2 Recephoms

©) Ba  Recephrs
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Disrigunon €  Funcons OF ADRENERGic RECEPTORS

Receptor Locamon Funcrons
of Blood Uessels , In's , Blodder Uasowndnchon , Mydnasis
Liver Urnary  Refenlion
Presynaph'c  Termingls , Tnnibits NE
o Pancreos, Plalelets } Insulin
CNS ¢ BP
By Heart kr'dna; f HR, T(anhndilﬂy
f tenin
Lun?s . Uterug , Bronchodilation , Uasodlildhin
B Blood Uessels Toclysis , Glycogencysis
Liver
Bs Adipose  Tissue . Thermogenesic , Blackle
Bladde: Relaxahon
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SYMPATHOMIMETIC AGENTS

® Sympathomimelic Agents we drge o substances fhat mimic fhe
effeds of the sympalhetic nerous syskem by sh'mLuah‘n%
adrenergic feephmz (o € B fecepfoss)

* They eiter ditectly achvate these feeplmr or incease the levels
of notwol  newotronsmiters fike norepinephine or  epinepine .

SympATHOMIMETC  AGENTS

Direct ﬂCHﬂ?, Indirect Acting, | Mixed Acing,

- Norepinephmine - Hydroxyamphetaming Ephedlaine
- Epinephiine - Poeudoephectine Mefaraminol
- Phenylphing ® - Fopylhexedrine

- Dopamine

- Methyldopa

- Clonidine

- Dobutamine

- Tso enol
- Terbutaline

- Salbufamol *
- Bitoltero|

- Naphazoline
- Ovymetazoline
|. Xylometazoline
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@ _ Dwecr Acring  Sumeamommenc AGENTs

These are those agenls that dliedly shmulce odrenegic fereptoms by
mimicﬂng. the adion of epinephaine [ nos- epineptmine .

Mechanism OF Achon

Direct - ach'ng, Aympathomimelics bind  dlirecty ) adienergic  recephss
£ mimic the effect of sympalhehc nemous ystem activahon .

o © Unsoonsdhon , Ripil cliletion

Oz * + Blood Presswe

Bi . { Heut Role € Cbnhnrh'l!'fy

Br ° Bronchodithon , Utesine Reloxahon

e ® ® @
}:I

Emmges
® Epinephoinc * 4,0, Pr, B
® Noi- Epinepimine * o, 0fa B
e thl’;lph‘m'ﬂﬂ . O selechve
o Dobutamine : B+ _selechve

PHRARMAGHKNENCS

o Absoption :  (alecholamines (eg- epinephvine) ute poorly absosbed oy -
some (€9 albuten])) are effedive via inhalahon or orally

o Dishibulion .  (Janies : lipophilic agents an cross hssues well.

o Melabglicm . Metabolised mainly by [1A0 & QOMT

o Excehon . Buaeel a3 inadive melabolites 0 wing

VIDEOS : [} IMPERFECT PHARMACY



Uses

(ordiac  Prosect

Acute  Hypotension

Heart failwe

Bwonchial  Asthama / Copp
Nagal D&anarz}fan

Adveise Effect

Hypertengion

Tachcordia

Hyperglycemia
Ingomnia

Hnn‘dy

VIDEOS : ) IMPERFECT PHARMACY



@ _Inowrecr AcinG SuMeamoMiMEnc Acents

MoA

Indived ach‘ng_ &ympathomimehcs do not  bindl direcly  fo adheneggic
TE'CEPIU‘OE: ,fna!ead, -i'heq increage the levels of colecholamines
Zyngphc  deft by :

® Shimulaling, velase of  Povepinephoine foom  presynaphe nerve femninaly

. Iﬁhibih'ng‘ seuplake oF nomepinephrine , epinephainc

- ]ﬁhfbiHng,, its  breakdown by enzymes like MAO ox OMT.

PHARMAGKINENCS

¢ Absephon - Many are well absovbed afally
® Dishibuion*  Lipophllic agenfs -canciass fhe  blood- buain  bawier awsing,
(NS effedts.
& Melabglicm - Metabalised In lver by Vamous PO!Mag,s (MAo, Cppuso ersymes) .
® Exaehion ©  Eicreted mainly Uio ine

Uses Adveise  Effect
o Miosis ® Tnsomnia
. Hllﬂgfc Rhinils ® Anxehy
® |pcal Uosownshichon o Seiaues
® Hypertengion
Examples
° qum;umphehmme
[ %eudoewed'm'nc
. Pwpyhexa:lmhe
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(® _Mixep Acne SvmpamoMmEnc  Asents

MoA

Mixed adin Pomﬂt;mpalhomeh'c agents a¢ by -
® Diredly &h‘mu!oh'n% adrenergic  fereploss.
o Hmmoh‘n% the relase of endogenous cokecholamines .

EXamF_ic
® Ephedain:.
®  Metaraminol

PHARMACOKINETICS

® Absophon ©  Well absoshed orally

o Digmouion - (Tosses blood bwain  bovaer
® Mehbolism - Forhally Mefabolized 1n liver
o Praetion - Fraeted ichanged n wine,

(Jses Adverse Effect
e Hypotension *  Hyperensin
 Nosal (ongabon * Tacwaadic
o Bwncthinl Adhamo ® Naugea
o Mild NS shmulation ® Uomih‘ng,
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SYMPATHOLYTICS

* They are ako known 03 -

" Hdlmag‘c thganst

= Adrenergic Blacl:in? ngnis

= Antiadrenenic Dmgﬂ,

® These are the dugs hat block the effled OF adienalire € nNosclienaline
on odrenergic fecephoss in body -

They wosk by binding. fo adeneigic feceploss, withoul adiiabig fhem
thus vamhng. shmuahon by bodys nalucd  @echolamines .

Ann Aorenercic  DRues

- Bloders B- Blockers | | ottB Blockess
- |abetclol
: . ; - (aryedilol
Non Seledve| [0 Seledive] [0 Seledive | -
-Doxazosin Yohimbine
- Tamusulogin
i [ | 1
Terazo.sln [ Non Selechve | | Bt Selehve| | Ba Selechue
- Prozosin
- Pindolo) - Acebuivlol ['Buhmmm
- Nadobol - Melopyolol
liI'BUEIE'l‘UC "Sﬂlm‘ol - BéiJP'ﬂDH
Dibenamine Tolozoline. F Fropwanal - Nebiolo)
Phenoxybenzamine. Ergotamin< - Atenolol

Phenflamin<
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(D A Buockers

MOA

Alpha blodeers. nhibits alpha aclienergic recephss by br'naﬁ'ng_ fo fhem ,
g pn‘euenﬂng‘ the adion of endogenous,  Cutecholamines .

Tupes

They are of fallowing types :
@ o Bloders
@ Ola Blockers
@ Non Seledfive of Blodkers

PHARMACOKINETICS

® Absombon - Most are well ohsosbed  omlly

® Distoibuhon . Widely dishibuted , some crosc fhe  blood brain bowier
o Melabolism® Moy melabaized in liver

o [rochon . Prueled Via wine £ feoces

o Hypertension e Hypofension
e (o Referhon . S
o Migouinc ® fahgue
®  Sexudl Dysfunchon
Example
o [Doxazosin
» Pomodn el

VIDEOS : [} IMPERFECT PHARMACY



(@ B- Blockers

MOA

Beta Blockers block B- Gdrenc:grt feephoss |, paeuenh'ng“ the efect of
catecholamines

Tupes
@ Bt Sechue
@ Ba Seledhive
® Non Selechive B Blocker

PuparMAcokiNETICS

® Pbsoiphon . (Generdlly well ahswbed omlly

o Distibuhon: Widely dishibuled , some cross blood  boin bavmer.
e Melobolism | Metapolied In Nuet

o Exgelion:  Broreted via feoes & uninc.

_Uses_ Examples
® Hypertengion * Propwmnol
e fingina ® Sotalol

o Arrythmia b o NG’DP&U!M
o Heat Fulure o Atendol
o (slaugmd

Adverse  ERed
o Brodycardia

e Hypoterion , %h'/gul, Deprresgon

VIDEOS : [} IMPERFECT PHARMACY



PaArAsyMPATHETIC SYSTEM

¢ The Puasympathehc Nemwous Sysem is PalF of Auloromic  Nervous
Syslem

¢ Ts ofen ciled the ‘rest £ digest' sydem becuwse it Mowa
down the herst foke , jncresses ligeshon £ promoles  adkies
that occws when bedy i af rest.

kKev Funcmong

Slows Hewt Rate
Stimulates Digeghbn
Poomotes  Giland  Secrehion
(ongindts  Ppils
(onirads the  bladkler

Stimulates  sexud!  arousal
(onghids  bwondi

Note : _Pomgympathehc System i alo known as “Cholinergic Systemn'

VIDEOS : ) IMPERFECT PHARMACY



| CHoLINERGIC NEUROTRANSMITTERS

* A Cholinergic - Newolransmitter is a  chemicl Messenger that Hrangmits
Signals  acioss o Aynapse € bind fo Cholinegic feeptors  on
the fo;ge} el € prdue a response.

® Acelylchdine 2 he mojor  Cholinergic  Neutofrangmilfer .

ACETYLCHOLINE

Aetylcholine [ the primary newotransmiker 1 he Cholergic - System
which is  feqponsible o miﬂr‘nﬁ sfgna!g between nerve (ells .
o It pays a Guiad fole in

= Achvabing, muscles Cat Neuromuscular ,junchbn)

= Regulahing. Twoluntary bedy findions (Clike heat fafe £ digeshon)
= Supposing  brain finchong.  C.xuch s Memoiy , aenhon £ arousal

in the (entml Neruous System)

VIDEOS : [} IMPERFECT PHARMACY



BiosynTHESIS OF ACETYLCHOUNE

® Biosynthesis of Acelylcholine fefers o the biclogical process by
which the newrotransmitter Acelyldoline  CACH) s produced].
* It oaus mcunh,r in the nerve terminalz of Cha'me:gi'r_ Neunns, .

® The feacion iz lalyzed by the enzyme Choline acetythansfemse

C ChAT)
® (holine ( oblained foom the diet or recyced from Ath breakdown)

@mbines with Aetyl- Gof  Cprducel 1 e milohondmad  fo

fosm  Acetylcholine .
® The readion is *

Choline + Aeetyl - @A —> Aeetylchdiine + (0A

Na* Na*

Hc{‘aﬂ

Hceiqlchdit

Ve sicle
ReupTakE

Choline / ~~ Acefute

]

VIDEOS : ) IMPERFECT PHARMACY



Catagousm OF AceTYLCHOUNE

* (olalism of Acelylcholine fefers fo fhe  breakdown of Acehyicholine
offer 1t hos @msed oul its fundion at a synapse -

® TF mainly happens in the synaptic clefi € Involues :

o The enzyme atetyldwlinesterase CACE)  pidy  breaks doun
dcehycholing

ACETYLHOLNE

/Qcmz

Cholihe Aetate.

o The choline is faken back i the newon P be reused for

moking, new  acelylcholine .
o Thia breakdown O@ue Uery faet  Cwitwin  milseoncls)

VIDEOS : ) IMPERFECT PHARMACY



[ CHOLINERGIC RECEPTORS I

o (holinergic  Recephmy are  Specialized pooleind  [omted on he
Rurface Of (ells ( malnly  Newions , musdec £ 3Jand&.) )
Which Aetyicholine bind & mediate its effect .

® (holinergic Receplost are broadly classlfed fobo two fypes :

@ Niwhnic Recephmsz

® Mascaninic Receplows

(@) _Mascarinic  Receprors

o I belongz fo G Poolein (ouple  recephsn family .
o TF iz futher divided inb five Sublypes :

@ Mt Receplors,

(b) M2 Receplowa

€) Ms Recphoss

(@ Mu Reephwa

(€) Ms Reephvs

@ _Nicorinic RecepTors
o They are ligand ~ gated jon  channels .
® Tris of fluther fwo fypes:

(@ Nn Rereploss
(®) Nw Recephos

VIDEOS : ) IMPERFECT PHARMACY



Distrigunion OF CHOUNERGIC RECEPTORS

Receprors|  @- Distrigumon Funcrion
ProtEN
M1 Gror (NS , Aulonomic Gianﬂhh Memory Enhancement
(ashic Panelal Cells (Mastic Peid Secrehon
Newsenal Prcitahon
Mo (i Hewt , (NS Slows Heawt Rode
Decreases @nduchon
¥ Neurohansmiter
felease
M3 (g Smooth Musdes | Smooth Muse Gnlradchon
Exocine Gilands,, fye Gland Sarefion ((saliva
tears) , pupil @ndrchon
—
My (i (NS Inhinits Newohargmibier
Relese
Ms qu. (NS Moy Modwatk clopaming
pathways
Nn Ton (hamne Autonomic @angh’q Pastganglionic newon
(Natle) | (Sympothenc € funsympaerc) adivadion , catecholamine
Adrenal Medulla relecse
Nm Ton (Channel Skeletal Musde Skeleldl Musdle
(Nat/kt) | Newomusadar Tundion Canrahon

VIDEOS : ) IMPERFECT PHARMACY



IPansvmpnTHonmenc AGENTQ

Faragympathomimetic  Agents ave dgs that  shmulake or  mimic
the effet of Foiosympolhehc Nervoug Gystem by either cfrech

uch'uah'n% Cholinergic  Reeephws, (" Muscannic / Nicohhic) o byy
fhdmzln%n RAcelylcholine  level s

ParasympaHOMIMETC AGENTS

Direct Hch‘nta, TInchiect ﬁchhg
- Acetylcholine l
- (arbachol % Reversible Trreversible
- Belhanechol
- Methacholine - Physoshgmine - Tsofluewphate
L Plocupine - Negshgmine ¥ - Fehothiophate
- Ptpfdosﬁgmu‘nt Todide
- Edrophonium L Faradhione
(hlonde - Melafhion
- Tacine
Hyelochlomele
- Abmbenoniam
Chloricle
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@ _Direct_Acing  ParasvmpaTHOMIMENCS
MoA

Dired adm‘n} Pamg;mpa}homimeh'cﬁ bind dr'recHy o musaminic or nicofinic
leephys | mimidq‘ngﬂ the adion of achyicholine

PunrmacokiNETCS

° ﬁbSUrphon (lua}emary ompounds Ce-g. bethanechol) are pootly  absopber] o:u'-'y
€ dort coss BBB, alkuloics (eq- pilaopina) are beks
abgrbe] .

® Distoibuhon : Depends on lipic solubility , Pllocaspine  dlistabouled wildy

» Metabolism:  Rapicly boken by  chainesterases |

® Excreion ©  Mostly exceled via vmne.

Uses

’ Examp!ct:
¢ Glovome e (orbacho
] U'm‘nan; Rdenhon ® Bﬁi‘hﬂﬂfﬁhﬂi‘
o Tochyeudia | o Methacholine

Adverse  Effec}
* Brdyardia
® Di2ziness
® Blured Usion
4 ﬁueahh&

VIDEOS : [} IMPERFECT PHARMACY



® JInowecr Acnne  ParasympamioMiMERcs

MOR

Indirect - atin parasympathomimelics inhibit the  eneyme Acehyicholinegtepae
C ACGRE) , which nomally breaks down Ocelyichaline fn the synaphic
cleff . which |eads b :

® Increased Ach levels

. Pmlonaed shimulchon of muscasinic € nicoin'c  reephas .

® Enhanced  prscsympalhelic adiuly

PHHRMHC{H:INE'ITCS

® Absoiphion * Terhary omines are wel obsosbed compared o Qualemary .

® Distibuion - Tetiary agents dlistwibuk in both NS & PNS. Guakemary
(estnded f PNS

Melabolism :  Melabolised fn llver by hyelrolyzis € mgugahbn-

® Oxrelion :  Excreled mainly vl kilnes..

Therapeunc Uses Examples
o Myasthenia  (arovis . Pln;sasﬁﬂmlhn
o flzheima’s Diseate . Neusigminc
o (loucoma o Puyndeshgmins
o (inary Petenton o Maldhion
__Ftdueme Eﬂ"ﬂi

o Buodyadir , Hypolenson
® Naugea, Uﬂmib'ng,, Drashoect
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| (CHouNERGIC BLockiNG AGENTSI

are (go known as
® (holinolyhic Agents
» Rﬂh'chclinergfc ngnl‘s
® (holinergic Antagonist
® Pasympatholyhc Agents
®  Antimascaninic Agents

These -qre those gs of Hilen{s which [nhibit the effed of
Acetylcholine  or  Parasympathomimehic Hgmf's by blachhgﬂ
the  Cholinergic. - fecephose. .

ClasstFICATION
Solanacegus Alkalotls Synthehic Cholinesgic  Biockers,
k A‘fffﬂpl’ne Sulphcn‘\: B ]?Gptmi e
~ Hyoscyamine  Sulphate - (yclopentolote hydrchloride
~ SCopolamine hydeobromide - Clidinium bromide.
— Homurtropine hydrobromide 3 DJ'cqtfiomine h.;dmthinﬂ'dr_
- Tprofropium. bromide - Gilycopyrrolate

— Methantheline bromide
— Propantheline bromide
- Benztnpine mesylate

. Ovphenaclrine citrate

— Bipenidine hydrochloride
- Prowdlidine hydrochloride
- Trihexyethy!  chlovide

— Toopvopamide  todide

SN | =l it T T
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(@ SoLanaceous ALkaioins

Solanaceous  Alkeloidls are na}wajr Dﬁil.r'ﬁing‘ Gﬂhd’lﬂhnerglc compound
found i plonks of  solanaceae family

MoA
® Solanaceous alkdloids are compehihive a.nfagonrsfr at  muscasinic - aekylcholine
recephss -
® They block porasympathelc adhity ol Mi-Ms reeploss, which leads fo -
= Reduced secrefion®
= Reloxed smooth musde

= Increcsed Heast rote
- dilaked pupils ek .

PHARMACOKINETICS

® Absomphion :  Well absovbed orally , parenterally or franedemally
® Qishibuion : (s blood brain bawer , widely didwibuted .
® Metabolism :  Primanily hepalic. mefabalism .

o FExaehon: Peled via Urine.

Uses '_ _Examples

e Brdyaudio ® Afopine .
® Mohion sickness . anscqarrllm
e I8S o  Saopoamine

ADVERSE [EFFECTS

e Mydnass , Blured Uision
® (mfusion, Tachyaudio , Dry Modh .
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@ _Synmenc  (Hounergic Blockers

MOA

L \Slf"#ﬂ‘?f. Chﬂﬁﬂﬂgfﬁ bkx‘kﬂr?; are Gﬁ'ﬂpEthE ,:‘]j]{ﬂgomg"- a} SN C
acelylcholine  receploss

® They inhibit pasosympodhehc  nemous  Ryctem  achuity ff’adfng_ b efecs
such o8

= Deeased glondulcs secrehon

= Relaxdhon of smooh mudes
= Inceased Hearl Role

= Mydnagis
PHARMA@KINETCS
® Absophon: Well absmbedl orally 2 pasenterally
® Distibion: Some dwge cross BB, Cauging,  CNS effect
® Melnbolism ' Mast undergo hepahc melabolism
o Fxciehon :  Pomomly excided uja fidneys, .

(Jses B(qmglt.
® Asthomg, (OPD ® Tmp:‘mnﬁdc
o |BS o (linidium Bromiclt
o (I Spasm ® Gﬂqmpurmhfe

® (ycopenitiedke  Hucliochiaviol

Adverse Pfect
o [ousiness , Blumed Uigin
o Tachyaudia , Dry Movth
o (onghipchon.
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SKELETAL Muscie REewaxant

Skeletal Musde Relaxants are agents .fhad fnhiblk  @ntrachon  of
skeldal musde elther by °

s Blu:::dcfnﬂ~ Nerve mpuke in the (NS

* Infemupthg. trangmishn ot newomusiwlar _jundion .

SkeletaL Musae  RELAXANTS

Peripherally _Acting @ndly_Aching,
- Diczepam
- Baclofen
Newomugolew  Blockers, . Muthossiand
Denfrolenc - Chlororazonc
Quinine.
| Depolanzing
Non Depdianz] unz
Caompelitive) Blodni:s | Bloders
Succny| Choline  ("suxamefhonium)
Dewimethonium
" l l
Long Hding, Intemecliate ﬂch'ng Shat Hdina
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@) |_PerererAny Acing  SMR

® Pesipherally ading.  Skeletal Mude Relaonls are drugs that  iohibit
Skeletal muade  @nhrachons by ﬂd'ln?, al  peupmuacular ,Junc}bn ay
clirecly on muscle Rboes , without muu!ufng_ (NS,

® It s of two types:

@ Newomuscylar Blachn& ngm‘s

® Diredy Ading.  Agents

(@ _NeuroMuscutar _Biocking AGENTS

® Newomugcular  Blockin ks are dru?z. that  use  fem
puraysic  OF  skelerol  muales by blocking, ~ ewe [mpulse fransmission
ot newomukular juncion .

-'Iha{ (11 mch used dmﬂn& cSwgrmJ‘ Pﬂxmll'!es or  mechanical
Uenhlchon h) *undufe musdc relaxalion -

* They ore of

) NOﬂ Depolamsi B%ocke;x

) Depﬂlan‘sinﬂ. Blocm

(1) Non Depajamanq Blockers

Non- depulwsfn& blockers, are  hewomuslas bhxi:}nﬂ_ agents  that

prevent muade  @nhrachon by  compethvely blocia'n& Acehylcholing  at
Nm  receploss .

NGH o Ath nomally bind fo Nigoinic feceplons — causes musdle @nhuchion.
® Non depolanidng. dgenls bind b 20me recephiss  witow
achvahng. them .
® They blok Ath faom bineling. pm;@h'n& mustle  Conhrachon
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(@ DEPOLARISING AGENTS
&P{J{ﬂﬁi&iﬂ& blockers qre pewomlor b[ochh% agents that mimic
Ccehylcholine € Shmulate  niohnic  reephss , Qising, onhnuous  clepolazachon ,
which  leods b femposary musdc pam‘ys!ls

Mop : e Depmaﬁsing. agents  binds fo nicohinic ferephoss, ot newomuxuiby

_Jundion

o T ads lre Ath £ @uees depolasisahion , [eacling. fo
inihal  musde fasciulabon  Cwiches)

® However , unlke Ach i 12 pot ropiclly b roken clown
by  Acelylcholinesterase

o Thia auces persistent depolarizahion ,p'o‘e.uenh‘n& repolanzadion
oF musde Membrane

® Ac a fesult, futher achon potenhal “Camnal be genanl'ed
IEndInS. fo fempovory Fu!ﬂJH&l's

Uses
Surgical Procedwes
Mechanical - Uenhilation

(2) DiRect ACTING AGENTS

Diredt ading. Skeletal muack felaxanls are  drugs that ad- clirechy
on the okeletdl muck fbves h fedue muscde @nhadion by
inhibling. the felase Of colcium ions foom Sweplasmic  fehiclum
in the skeletal mustus.
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@ _(enrAuy  AcinG Acents.

Gm!m}.'l{ ach‘n% skeleldl musde relaxants qre druﬂ,s that acdt on
the central nervous aysem Cbrain o spinal cosd) o feduce Musck
fone | without  directy Gﬁ-‘eding_ the muscles themselves .

MOA

® They depvess 0w Inhibt neme adfur}y in the spinal cosd or buain.
® This redues the signals sent fo musdes | !&:au'ni. o relaxahon.
® Mostly ad by enhandng, GepA adivity Can inhibitosy newchrangmtker)

ExampLe

e Baclofen

o Tizanicine

® Digzepom

° quobeﬂquﬁne
o Methocartamol
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Locar Awestrerzc Asents

® |ocal Anesthetics are dngs that Hemporanly block +he sensation of
pain in a speafic part of the bolly without offeding  conciousness.

® They work by preventing newves from - sending pom Signals +o fhe
braun- .

® They're commonly wsed during " minor surgica]  Procedures,  dental
freatments | ov 1o velieve locolized  pain.

CLASSIFICATION

|
]}\Jetih‘uh Anesthetic Surface Anerthelic

I 1
Lmlo pofency,  Infermediofe polensy  High potenay,
Shost dumtion ~ nd dumdion Long duration

Procaine Lidocuine Telrucaine
Chloroprocaine  Prilocaune Bupivacaine
Ropivacaine I l
Dibucaine Soluble Tnsokuble
(ocaine Benzocaine
Lidocaine Oxethazine
Tehacaine Butylauming-

Propascaine benzoate
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TNJECTIBLE ANESTHETKS

® Tnjectible anesthetics are drugs +hat ure given by injeckn fo cause foss
of sensafion oF UN@NCipULES:

® Theyy we wal fo prevent pain duing medical procedus® oF  sugexies -

® These anuthelis acds Qquikly and wre Commonly wed o St or
maintain - anesthesiq-

CuassiricaTion
Injectible  Anesthetics
|
I | 1
(ow Potency » TIriermediate Potenty High Potency,
Short Duration and durption long Duration
Psocaine Lidocaine (Lignocaine) - Telmciine
Chloroprocaine Peilpcaine - Bupivacaine
- Ropivucaie
-Dibucaine

@ Low Potency, Short Duration

® They o clan of dmigs wed Jo pamarly Rr dhe inducion and Short-
term  mainterance of  anesthesiq -

® They wequires higher doses 40 achieve +he dodied  anedhetic efrck
compared 4o high pofeny  (gents:
® They rapid onset and  rapid cleafune fom body.

Fxamples : Procaine , et
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Mechanim oF action -

Nat (Sodium Channel)

Extracetiular Puid @ k
Aonal Membrane
Iniracellor Aug é . =
L LA Reteptor

® Lol Pmyhefrcs epers the nesve cells near the Greq  where they
re injected Ov  applied.- i

. They block Special sodium qated  channds |, Which helps 10 camy. pain
signals 4o +he  brain-

® when dhe chamels are blocked , the nevvel cnt gnd pain messqges-
As vesult, yoy dot feel pain in that area B a short dime:

® The efRdt Is femporary ond wears off 8 the me dide eljminated-

Pharmacokinetics
®  Aogorption : Rapid onget of action dur 16 IV route-
® Ostribution: Guidly disinbured o broin and oier omans  with high blood
flow -
® Redistibuton: Moves fo Muscles and R, causing the anesthetic effect fo
wear off.
® Melapolan : Mainly melabalized in liver (Sme dngs info plasma)-
Baetion :  Eliminaton ocurs by kidneys +hrough  unie:
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Therapeutic Uses
Sedaton

Analgesia

| nduction

® Siezures

® Procecures (Surgery)
® Anxolysis elc

@ Intermediate Poteny and duration
® They ar anahehic drgs that have G modemte sfreng # and ey
peduce theip effeck fov a modemte amount of Hime (durcion) when

given by jection (v route)-
® TThey wwrks by enhanciaq inhibiory neurgtrangmission , leading o femporany
loss of conciowsnes ov  sedation-
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Pharmacokinetice
o Abgorption : Rapidly absorbed - dluue fo v administartion:
® Disinbution: Quickly distnbuted o highly perfused ongans like brain-
® Metabolsm: Primanly metabolized in  liver-
® Climination: Ecreled throygh tenal pathways, with modemte  hodF-life -
® Ouration: [ 15-60 minufes depending on (g O¥ dose-

Adverse _effecis
Adrenal Suppression
Brodycardia
Apnea

Myoclonus el

Therapeutic Uses

Sedatisn
Analqesra
Bumns
Asthma
Induction etfc

@ _High Pofency, Long_duration
® ‘They are agems that poduce dup and pwolonged nesthesia or sedation af
lo doses dugto thelr shrong binding +o receplos and sloeo metubolism
o5 elimination-
® They we alsy potently enhancing inhibitory  newrotransmission , leading o
pwlarlc]ed sedafion oy anesthexiq-
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Pharmacokinetice

Atnrpﬁan: Rapidly abgorbed due 4o IV dose |, Slower with M-
Digribution: (Widey disinbuted , induding o fat and brain tissye:
Metabolism: Primanly mefabolized n liver.

Fiimination: Slow elimination via fenal pathways .

Duration : long -adling , effeds qgainst fir several howss:

Adverse effects
Amythmiq
(andiotoxicity
Hypotension
Siezures

CNs - foxicHy
Nauwea el

Therapeutic Uses

Sumgery
Analgesia
Moyor - trauma
Burns

[V~ Sedation
Intubation et
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Surrace AnasTHETICS

® “They are topical agents that blodks nerve (onduction G+ the site of applicahon,
peovicling Jemporary  local - numbness /sedation  without afRefing  concipusness.

(lassification
Surface Anesthetics
I
| ]

Soluble Tncoluble

— (ocauine - Benzoccune
— Lidocane — Oxethozine
— Telracaine — Bulylamino-
— Propusacaine benzaate

@ Soluble Surfae Anesthetics
® They ar @ ype OF local anesthetic that are waler -Gluble and used
{0 numb rmucow membrane oF skin Surfices.

® They wok by blocking newe Signals in the Oreq where they are
applied , puviding femporasy pain  felief or foss OF sensafion-

Examples : (ocaine, Lidocaine etr.
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Mechanism of Adion

® Soluble Suffice anethelts works by blodsirg sodium channels in nenve

endings, preventing nerve signals  fransmission  and (ausing  loahzed
numbness-

Pharmacokinetics

Absorption : Rapidly absorbed through mucous membranes or damagea skin-
Distribution : Limited  sustemic  clistribudion  unlegs applied in large  amounts.
Metabolism : Moslly metabolized in  fiver

Excretion: Excreted by kidneys during Winaton ax mefabolites-

Adverse  Effecls
Tk

Allergy
Dermatitis
Tinghig
Burning
Numbpess - eft:

Therapeut: Uses

Dental
Topicad

Ophthatmic
Wound ﬁmﬁqg efc-
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@ Insduble Surface Anesthetic
® They are local anesthelic that are poorly woluble in  woler and are used,
only for surface Qmesthesla, especially on  Mulws  Membranes.
® Because they ar not water - oluble , they are nat suifable fir injection
OF Systemic uge-

Examples : Benzocaine | Bulylaminobenzocte ek

Medhanism of _Action
® They bocks high voltange-gated (Na”) sodium chanmels and  procludng

lota)  numbness-

Phamaacokinetics

Absorption :(fat) Slow absorb through  intack skin, fuder ya mMucous membranes.
Digtribution : Limited systemic diskribition , mainly stuying ot the gte of applied-
Metabolism: Typicatly ok metabolized significantly , a3 Hhey're not abcorbed well
Excretion :  Exaeted renally @8 jnactive metabolifes-

Duration: Plonged fo) effect due b slow refease fiom Tipd slores.

Adverse _Elfects
Trritation
AMlergy
Taicrly
Buming
Redness
Edema et
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Thempeutic Uses

Dermcrtolagy
Ophhalmic
ENT

Dental Supgery

Bums

Teething elc:
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| Drues Useo b [Myasthenia Giraves

MyaSTHENIA GRAVIS

® Myasthenia qravis is.a Chronic auoirmune neuromuseular Clisordar
that causes wenkness in skeetal muscles.

® Tt octurs when the immune Suystem moduces  antibodies abnoymalk,
which block or destoy +he veephos fr  Gdjicholine ot the

neuromusular _junction and leads fo  muscle  weakness und
fahque:

PatHOPHYSIOLOGY

The immune System  produces  antibodies

aqainst he own bodys  pasteis-
v
These ariboclies ‘Gttack and  block (Ach)

acetylcholine teceplors on  mucles -
v
Due fo this acetylcholine not properly
sendling signals  foom netves 4o Musdes
-

Myosthenia Grravis  Octurs
¥
As the reult:
Muscle weakness
ot
— Double vision
—Slurred oy Naal Speech
—Neck weakness efc:
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Causes

® Stress

Au&or’mmunr‘h,

Abnovmal anfiboclies  production

(lenetics
Infection
Meducations

Tanmu.s Gland abnovmalities eic

Svmproms
Chewing difficutty
Limb - tweakness
Head- drop
Fatigue

Muscles weakness
Disphagia et

TREATMENT

Anticholine sterages :

Thu{ are -hat drg which blocks the enzyme
acdqlcholinasitms'e, leading 1o increosed levels of
Qcehylcholine  at  nerve endings and enhancing
nesve signat +ransmission-

Ex - H{ﬁdﬂsﬁ;qrnfﬂe,. Neostigmine etc:

® M-0.A. of Pyridoshgmine : Pyriddostigmine works by inhibiting choline -

sterase , which increases acefycholine at the
newomuscular _unction , impoving  MuAcles
(ontaction -
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Pharmacokinetics

Absorption : Moderately wbrbed fom  GIT-

Distnbution: Limited (NS penetration ( Poorly crosces blood -bauin basnier).
Metabolism: Pa,rﬁal!q metabolized m Iver

Extretion :  Excretec mm'm'.g’p -h‘wuggh he kﬂnu{s-

Adverce Effects
(mmps

Diamhea

Smemfly

Salivation

Brady cardia
Blumeq- wision etc

Therapeutic Uses

® Myasthenia Giravis

& Urfnay refention

] Propmlan's (qgm‘ns-l nesve agent pm‘@anin_c;)
@&

®

Tleus
Newomuscblar blockade revessal  efc-

@ Immunasugpresa!ﬂs: Immumsuppre.sgun-}s are reduce the activity of
immune  system fo prevent exita immune achivily

and Rom affacking the own body's neur-
musclar _functions | helping fo impuove Muscle

strength-
Ex-  Cyclosporine , Cyclophosphate , Azithopsine et
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Mechanism of Achion : meumSupPre.smrﬂ- wiorks by inhibl'h'qg immune

cel) adivly and reducng autoantibody preducton,
thereby (lacreasing the immune attack on aefycheline
receptors in  myasthenia _gravis.

Pharmamkinetics

Abeorption : Well absorbed orally but varies the tlug-
Distribution: Widely dignbuted, Some Crosses the blood- brain bamer:

Metabolism: Primarily metubolized by fiver
Excreion :  Exareted Wa  vnne and bile-

Adverse Effects

Leulopenia
Infections
Anemia
HEpm‘D‘fUXici}y
Nephrotoxicity
Hair - loss
Nauseq  elc

Therapeutic Uses
Myasthenig  Giravis
Arthirtis

Psoniasis

18D

Lupus

Nephnitis
MuHiple - Sclerosis et
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@ (oersst: (orticestemids e cuﬂiw‘nﬂammmonf drygs that Suppress the
immune System o reduce 10 Poducibn oF anfibodies , which
oHucking the neummuscular junchion , theeby improving musde
sttength and  symptoms.

Ex-- Hydmartione, Bedomethasone, Flukicassne  eft

® Mechanism of Adion : (oticosterids works by reducing inflammation and
immune sysiem adhivity , thereby decrearing the
production of aubantiboedies that attacks on
Ach  receplors .

Pharmacokinetics

Absorption : Rapidly well absorbed orally-
Ofstribution: (idely distnbuted and crosses placenta Biood- brain barner .

Metabolism: Mefabolized mainly by Hhe liver
Excretion : Exoeted primanly through. usine:

Adverse Effects
(nFection
Hyperglycemia
H{,Pé'l"ftnﬂﬂﬂ
Osteoprusis
Weight -gain
Gilaycoma
Awme eft:

Therapeutic Uses
Asthma
Myasthenia Giravis
Arthirils
Allergies
Autoimmunity  etc-
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@ Some other dreatments :
® Sumery of Thymus Gland-
® Plasma eychan_?e[if' needed) -
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Deves Useo In Gavcoma

Guaucoma

® Glaucoma is qrup of eye diseases that damage Hhe optic nerves,
due fo increcsed pressure inside -the eye (infraocular pfmu,na)

® Jhs damage @n lead 4o wvision Jess o even blindness if not dreated-

® It deelops dlowly and may not amuse notiable symploms ot firsh,
s requiar examinations are important & ey ddection-

Parvioprysiowoay

Tncrewsed intraocular pressure in Eye
I
Obstruckion of Aqueous Humor Outfiow

I

Accurulotion  of  Aqueows  Humor
|
Raised pressure inside the eyes
I
Compression OF Optical Newve Rbres
I
Reduced blood flows 4o Optic nerves
|
Optical - Nerves  damaged
l

Grlaucoma
(_Vr"srbn loss)
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Cauvses
® (Sienetics
Age
Trauma
Steroids
Surgery
Myopia
Tumors et

Symprons

\ision loss (in severe)
Headache / Pain
Blusred vision
Vomiting

Teaning

Redness el

TreATMENT

Dsugs wsed in Gilaucoma

I I |
B- Adrenengic - Adrenergic Prostaglantin
blockers blockers Andlogow,
Timolol Dipivefrine latanoprost
Betuxolol Apraclonidine Trovoprost

Carteolol Brimonicline r l

[evobunolol (arbonic Aphydrase  Miotics
(nhibitors

Atetazolamide Pilocaspine
Dorzolamrde Phl{gfgsﬁgrnl'ne
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B- Aoreneraic Buockers ; B- Adrenergic blockers are drugs +hat blocks

beto receptors in the bacty. main!q in the
heart and eyes.

Mechanism of Adion : They block bela recepiors in the eyes dilliany

Pharmacokinetics

body , which redues the production of aqueous
humor .

Absorphhn : Rapidly absorbed through eye diop administration.
Distripution : Distnbuted locally in  eyes fissues.

Metabolism : Mainly mefubolized in liver

Excretion :  Excreted mosthy fhroygh the  kidneys.

Adverse Effects

Bronchospcum
Bradycardia
Hypotesion
[}eprfasmn
Fatigue
Oryness . efc:

Therapeutic  Uses

Glagoma
.Lp.rped&nslbn
Angina
Arrhythmia
Migraine
Anxiely efc:
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o- ADRENERGIC BLOCKERS : They are medicines that block alpha receptors in

the body- They help by relaxing blood vesels
05 seducding Flud psduction (n the eye-

Mechanism of Adhion: They works as block alpha feteptors and relaxe the

Pharmacokinetics

musles and reduce poduction of ageows humor
in the eyes.

Absorption : Wel) absorbed after owal or owlar use:
Distribution « Widely digtributed in body issues-
Metabolism: Mosfly mefabolized n the (iver:
Excretion:  Exaeted thiough kidneys (unine)-

Adverse EfFecs

Dizziness
Headache
Hlfpoh?l”sfﬂn
Futique
Palpitations

Blumed vision €lc-

Therapeutic Uses

Hypertension
(ol aucoma
Reynaud's disease

Pheochromocytoma  efc-
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Pﬂosm;.mr.:mu ANALOGUES ¢ Thﬂ,« are mecicines that mimic notumld

prostaglancing in +he bﬂdl{-

Mechanism of Adion : They binds fo prostuglanclin receptors in the eye,

wohich Increases the Outflow OF aqueous humos
and lowering intrao(ular pressure-

Pharmacokinetics

Absorption : Rapidly cbsorbed through ocular adminishrtion-
Distnbution: Digiributed primarily In the eye Hissues-
Metabolism : Metabolized In adive fosms in the eye and liver
Excretion : Excreted through +he kidneys and  fecss:

Adverse Effects
Tris pigmentation
Tiching

Ovyness

Blurred vision
Trvitation

Evelash growth efr:

Therapeutic Uses

Glayoma
Ocular hyperfensian
Eyelash (hypoﬁnhu&fs) efc.
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@ (Al?aomc AnHYORASE INMIBITORS ¢ These are meditines Hhat blocks the
enayme carbonic anhydrage-

Mechanism OfF Adlion : They block Carbonic anhydruse enzyme in the
eye , dedrease GgeuoLy humor production Cine)
lower intraoculor pressure-

Pharmacokinetis
L4 Abwp-lion: Well absorbed omh'(, and Jhmu_qh +he eye:
® Dislribution: Distributed in eye fisues und body FAuwids-
@ Metubolism : Minimal metubalism
® Excretion: Excreted mainly unchanged in  wiine-

Adverse Effects
® FGHSUE
@ Allﬂ_‘gL’
® Kidney stones
e Metullic tusle
e Diarrhea
® Tingling. fC

Therapeutic Uses
o (nlaucoma

o FEpilepsy

®  Sickness

e FEdema

o Fseudotumor etc-
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@ Miorics ¢ Mighics are meditines that make +he pupil smaller by
(onifaching +he eye muscles,

Mechanism of Adion : They Stimulote the eye musdes , cusing pupil
Conshtiction and opening of the drainage
channels , which increases Fluid outflow and
lower eye  pressure:

Pharm acokinetics

Absorption : Well absorbed +hrough eye dimp-

Distribution : Mainly distnbuted in eye fisues, minimal gystemic absocphion:
Metubolism: Metabolized focally in the eye and fliver

Exaretion : Excreted mainly fhrough  kidneys-

Adverse Effeds
Blurred wvision
Headache
Tearing

H\fnp'ﬁ
Night blinciness
Allergy €t

Therapertic _uses

o (lauoma

® Miosis

o Myasthenia Giravis

e Diognosis of eye condifions  efc:
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THANKYOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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