PHARMACOLOGY-I

UNIT 4 NOTES

DRUGS ACTING ON CNS

o NEUROHUMORAL TRANSMISSION IN CNS
e GABA, GLYCINE, SEROTONIN, DOPAMINE
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® The cenfrol nesvous sSystem is the pat of the nenvous
3y stem that Consist of the bsain £ spinal cordl-

® Ttads ws the (onfrol center ofF body, Yesponsible for
processing and  ©-Oxdinating  sensowy datu, £ motos the

ommands-

> Cennanl Vertebme
(G-&)

> Thomaaic Verebrme
(Ti-Ta)

—> lumbar Vertebrar (14-Ls)
}Samm (51-$s)

_;-COGJ{H

Main_FuncTions

Recieves sensovy inpat fiom body (wa pevipheral newous System)
Process & intexprets  this  infysmation -

Sends out moloy Yesponses to muscle £ glands.

(onfrols  higher fnctions such as  thought, memony, emotion 2

(ONCIDUSNESS.
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Neuronumorar TransMISSION

Neurshumoral fransmission vefers to the process by which neurons
ommuni@ate with other (newous) neurns oy effector cells n the
CNS, using chemical messengers ( neurotransmitters) feleased at

synapses-

STEPS Or NEeuroHuMORAL TRANSMISSION

() Synthesis oF Neurstransmitlers

Neurotransmitters (NTs) are synthesized in the newwns il body or
won texminal:

° qumes £ Precurstrs are used for qynthesis (eg tyrosine —=
Dopamine)-

@ Stowge

NTs we gored in Sqnupﬁ'c vesicles in the axon fexminal wnhl a

&'cjnal (UTIVES -

@  Amival of Adtion Poential
An  electrical signal ( action potential) frovels along he  dxon to
the axon tesminol-
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® Openfng of (a*' channels
®  Depolunzation of the Jerminal opens uoltage -qated (> channels.
® (o enferc the feyminal — triggers wvesile fusion with the membrane-

©  Release 0f Neurotransmitters
® NTs are welewsed Uia exowtosis into the Synaptic cleft-

(3) Bindt'ng to_¥eceptixs
® NIs binds fo specfic veceptors on the post = synaptic membimne:
®  Receptor types: - Ionotmpic veceptors —» Fast response
= Metabotropic veceptors (G- profein coupled) —*
slowes , modulatory.

@ Post - Synaptic Response
Now s bl'nclfqg leads to extracellular Sesponce  which @n be
either ¢
® Exciatoyy Post- gynaptic Potential (Epsp)
® Inhibifory Post - synaptic Potential (TPsP)
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pos
CuassiricaTion OF NEUROTRANSMITTERS |

o Neuntransmitters are chemical mescengers that transmit signals acrss
a synapse from one neumn o another.
e They @n be bmﬂdk{ clossified as :
- Inhibiosy — Suppress the generation of an adion potential
- Exatatosy - Promotes the genevation of an action pofential

® Some neuntransmifters may have dual sulec depending on the fype
OF veeptors they bind fo-

@ TInniertory NEUROTRANSMITTERS
o These neurstransmitters wseduce the likelihood of +he I?xmg of an

action  potential.
 They usually cause hyperpolarization of the post-synaptic Membrane-

@ G&ABA (Gama - Aminobutysic Acid) :
Type : Mayor inhibitosy newrotransmitter in the CNS.
Ackion: Opens (1" channels, (using hyperpolarization-
Finction : Promotes welaxation, veduces newronal exjfability , involued in
sleep and musdle fone:

@ ﬁycme :

Type: Inhl'bi‘fmnf newrotransoutter mcu'n[(’ in the <pinal cord and
brainsteam.

Action: Open C1” channels-

Function: Inhibits motoy newrons; involved in veflexes and mofoy

contro|-
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@ Excrratory Inmigirors

® These neumtransmitters increase the likelihood of +he ﬁﬂr.g of an
action potential-

They usally cause depolarization o the post - synaphic membrane:

@ Glutamate :
Type: Mojor exctotory neurotransmitter in the CNS:
Action: Open Na™ and (@ channel:
Function: Lnvolved in learning , memowy , and  cognition.

® Dopamine( Mainly excitotowy , but @an also be inhibitoxy depending
on_receptoy 4qpe) y
Type : Monoamine neuwrotransmitter-
Action: Ads on D1 (etatory) £ D2Cinhibitoyy) veceptors.
Function : Mood ¥egulation, veward, motivation, motor control
(Parkinson's disease is velated 1o ifs defidency.)

©  Semtonin (S-H1):
Tl.n:e: MosHy excitutoxy 3 some inhibitowy effects dEPending on
veceptor sublype
Action: Ads en various S-HT veceptors-
Function: Requlates mood, appetite , sleep and pain  perception-
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GenerAL ANESTHETICS

® (reneral Anesthetics are (entral nevous system ((Ns)
depressant drugs that produce @  weversible lass of @nciousness,
analgesia, amenesa (loss of memowy), musde relaxation and
Suppvession of  weffexes

® These agents afe used 4o perform  Sugjical and  other
medical  procedures Painlfssiq and wrthout psqchoiegr‘ml fraumq.

GEnegaL Mecwanism O Action

® The mechanism of Qenexal  anetthesian involves  multiple  effects on
the (enfral  newvous System that ¥veuh in foss OF  (oncousness,
amnedin, analgesia - and immobility-

® 'The exact mechanism Qe Complex and hot (ompletely
underctopd but the Geneyal pwinciples includes:

®  Enhoncement of inhrbﬂnrg pa!hways
Most of Gieneral Anesthetics enhance the action of inhibifowy
newfransmitters, especially GABA ot the (IABA -A  feceptox:
® This leads 1o :

— Hyperpolanzation of neurons

— Reduced neurnal excitability

— Gedaton, Amnea and un@ncoushess.
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@ Inhibitiosn of Excdutowy Pothwoys

® Some anesthefics inhibit exctatory  newrobransmitters such Gs
Gldumate porticlariy ot the  NMDA (N- methy D- Aspartate)
yecepioss:

o Example- Kefamine blocks NMDA decepiors, Onributing o fts
dissociative anesthetic - effect-

® Modulation of Ton Charmels

o Grenesal PAnesthelic ako acds on potassium (kt) and sodium (Nna?)
channels :

o Promotes (x?) potassium wefiux — Hyperpolarizartion

e Tnhibi (Na”) sodium vefiux — Reduced action pofential gmemﬁon-
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IS'Tn&ss Or GieneraL Anes*ms;ﬂ

e (Jhen a geneval  anesthesia s given , the bady qoes throygh 4

Sfu_qc!.-

o These stuges help docors know how deep the anatheyia is and

when it js safe 1o do surgery.

SThGE - I Analgesia ( Pain velief clage)

Starfs right offer the anesthesia is Er‘ven-

The person is still awoke but starfs feeling Jess ~pain.

They may Rel lazy, sleepy or velaxed:

ReRexes ( like blinking o (oughing) -~ are still - present-.

Used for small paoceduses O before giving full anaexthesia.

Sthge - T Exdtement or Defiiam Copfusing shage)

The person becomes  unconcious (not awake)-

Moy show stange movements , Crying, Hulking or laughing.
Breathing may become fast oF uneven-

Reflexes are still present;, sometimes Very active:

May have vomitting or choking.

Th js a usky stage, Doctors fry to pass throagh # quickly-
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® ® @ e o

Stace IIL - Surgical Anaestheria ( Sofe for Surgery)

Percon is fully unoncious and doesnt move or Feel pain-

Muscles are ¥elaxed-

Breathing beomes  veqular:

ReFlexes are qone-

This stage has four IWEFS(Planes)3
Plane | : Light sleep - eyelid reFiex gone:
Plane 1) : Medium depth - (omenl (eye) weflex qone-
Plane 1 : Deep sleep ~ Chest muscle seftex- selax-
Plane IV: Too sleep - breathing becomes . weak:-

Doctors do susgesy in Plane I\ or -

Stace TV - Medul]wy Paralysis ( Oanger Stage)-

Too much anaesthetic has been given-

Ryain areas that Confrol  byeathing and heart sfop wozking.
The person can stop breathing. blood pressure drops-

Can lead 1o death, iF not dreated (}u'chuf.

This is an emergenay , Doctors ry fo ovoid his  elage-
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Emssmcn-non Or (rEnERAL Anacsrnssm|

(leneRAL ANAESTHETICS
|

[ ]
Tnhalational Infravenous
i | |
l ] [
Glae Volatile liqyids Fast Hch'ng dmgs
Nitee i Thiopenfone Godium
oxide Ha[ome P
Methohexftone Sod-
Tsoflurane
el Propofol
- Etomidate
Sevotiurane

[ | |
[Bmzodiazipmes Dissociative Opioid

- Anaesthetics Analgesic
Diazepam Ketamine
lorazepam Fentany|
Midazolam
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LINHnmnou ANAES THETICS

Inhulcrh'on anaesthetics are wiatle or gaseous chemicall aacn!s
thot are odministered +hr0u3h the respirmm'q tract (wa inhaleion)
fo include and maintain geneval - anaesthesia psoducing  veversible
loss of (onciousness, anaigesfa and muscle ¥elaxahon-

Keq featurec :

Delivered vig lurgs, absorbed info bloodstream.

Ad primanly on the CNs.

Commonly used for induction or maintenance of anaesthesia -
Incude gases (eg-.Nitrous oxide) ‘0nd Volatile liquids (eq.,
Halothane, Tsoflurane).

Mechanism of Action (Geneval) :
Enhance fnhibifory neurstmnsmission  mosty (GiABA -R)
Some  agents (like N20, ketamine) inbibit excitatory NMDA receptors.

Fl'(ﬂmgle :

Nitrous oxide, Halothane , TsoRlurane, Sevoflwane, DesFumae,
Fihes efc:
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(\aseous AGENT

T+ mainly includes Nitrous Oxide (N10)-

MOA
NMDA receptor antagonisls — inhibits exc'rfaforq newrotransmission.
Produces analgesia & sedakion, no musde selaxation.

Pharmaakinetics

Absorption — Ropidly aksorbed wia alveoli due 40 low blood : qas
partition (oefficient-

Onset | Recovery-~ Very fast (Calmost immediate)

Distibution - Quickly seaches (NS ; high diffusible

Metabolism - Not metabolized in the  body-

Elimination - Exhaled unchanged via lungs:

Theropeutic Uges

As adjwant with other wnassthetics:
Dertal € Obsteinc Hnolgct.ia
Minor psedufes (:eH R drexr‘ng changeg)

Adverse Effecls

Hypoxia
Neuwropathy

NESdoblmh'c Anemia
Nawusea) \fmm‘ﬁng
Mild fespiratory dipression.
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®

VownTite Liguins

I mainly includes
Ether

Halothane
Tsoflurane
Desflurane
Sevoflurune

Mechanism of Action

Pofenfiate GIABA -A ¥eeptoss — enhance inhibrtory  neurvtransmission -
(ause CNS depression , unconcioushess . muscle. ¥elaxation (variable).
Some also ack on potussium and glqcine channels.

Phamacokinehics

-Absorption—

AGENT Onset/Recovery | Metagousm EuMinaTIoN

Ether Very slow Negligible Exhaled

Halothane | Moderote n207. (liver) | Exhated

Isofiurane | fast <A Exhaled

Desfiurone | Very fut < 0027 Exhaled

Sevofiunmne | funt 3-57. (fiver) | Exhaled
Uses

Induction £ maintenance of generul anaestheriq -

Sevoflurane - Prefeired 1n children ((non- frrfant)-

DetFlumne - Preffemed in a day - are surgery (veny - fast recoveny).
Offen used in (Ombinaton with IV ﬂgerﬂs oi N20-
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LINTRHUENOUS (GreneraL f-\mss'mcn_c_'

® Infravenous general ancesthetics are drugs that are adminisferedt
ditectly imo the bloodstream through IV injection o produie  rapid
induction of unonciousness and are Sften uyd as part of
bulaned @nuesthesia  for susgical  peocedure:

® Tt n be further divided into two types:

@ Fost Acting Agents

@ Slow Acing Agents

@ Fast Acting: INTRVENOUS ANRESTHETICS
Fast acting intravenous (V) @naesthetics Gre agents given through
IV routes that produce (opid loss oF cndousness (within 30
seonds) .and- are mainly used for the induction of general
anaesthesio.

Example :
Thiopentone Sodium
Propofol

Etomidate

Ketamine
Midazolam
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MecuanisM OF  AcTion

Dug MoA
Thiopentone, Propofol, Enhance GIABA -A activily —»
Etomidate (NS depression
Ketumine NMDA seceptor antagonist —»
dissociative  anaesthesia
Midazolam Potentiates GiARA -A —
sedation, cnxiolysrs

Pharmacokinetics
FeATURE DescripTioN

Onset Very sapid (10- 30 Sec)

Duration Shor (S-1omin) due fo
yedistribution ('not
metabolism)

M etubolism Mostly hepatic

Elimination Renal ( metabolites)

Uses

Tnduction of general anaestheria-

Short procedures (e<q., Endoscopy | Cardioversion)

Tcu sedation

ketamine — emergency anaesthesia asthma  patients
Etomidate — Cardiac patients ( minimal Cv depression)
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@ SLower AcTinG InTRVENOUS ANAESTHETICS

®  Slower uc’n'ng IV anaesthelics are dmgs Sfu(gn ﬂrh'auamsw
that psoduce gradual or epecial fypes of anaethesia such as
sedaton, analgetia  or dissouative anaesthesia, and are Commonl
used psemedication o5 Speu‘(r! ases  duning _rJenerr_‘:!
an(ustheya-

® Tt includes :

@ Benzodiazepines - Midazolam , Diazepam, Lorazepam

® Oplbids- Morphine, Fentany!

® Dissociative Anaesthetics - Ketumine

ecuanisM OF AcTion

Drua (iass MOA
Benzodiazepines Enhance GABA -A achivity —
Sedation , Amnesia
Opioids Mu- opibid veceptor antagenist
=y Hnurgcz.r‘a, Sedation
Ketamine NMDA weceptor antagonist —=
Dissociative (naesthesia, Analgesia
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PHARMADKINETICS

ProperTY Benzoowzermnes | Opioios |  KeTAMINE
Onget 1-3 minutes Fertany) :» "\ 30 seconds
1 min ()
Duration Midazolam : short anfamﬂ: 1015 minutes
Short £ (unuiecthesia,
Morphine : loner analgesia)
Lﬂng
Metabolism Hepahe (C(yp Liver (CyP3A4-
enzyme) Active metabolite:
norketamine)
Excretion Renal Renal Renal
Uses
Drue Tyee Uses

Premedication, Sedation, Stotus
epi Iepifc us

Benzodiazepines

Opioids Analgesia dusing surgery,
adpunct to GA, post -op
parn munaﬁemen-f

Ketamine Emersenu; anaesthesia, Usthma

patients , {rauma center, short
pmteclums in chidren.
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Pre - AnrestheTic AGENTs

® Pre- Anaesthetics (also called pmmecl;‘cah'ons) are dmqu ad ministered
befre the induction of general anaesthesia o prepare the patient
10 surgevy and  impyove the safty and improve effectiveness ofF
anaesthesia-

o Theq are giuen phor 1o genemi angesthesia fo  ¥educe Qnxrety, Minimiz€
side effedls , ensufe smooth nducton and vecoveny, and decrease +he
vequired dose 6F anaesthetic agenis-

OsyecTives

Anxiolysis - Relieave anxiefy and apprehension -

Sedation - (alm +he patient before induction-

Analgesia- Provide pain velief before and dufing surgery.

Amnesia ~ Reduce unpleasant memories of the procedure-

Anti - secretory  effect - Reduce salivary and bronchial secretions.

Anti - emetic effeck- Reduce aisk of postoperative nausea/ vomiting-

Decrease anaesthetic dose - allow For lower, safer doses of
geneml anaesthehcs -
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(ommon CLAssES OF PRE- ANAESTHETICS

Ctass ExarmpeLe DruGs Purpose

Sedative - hypnotics | Diazepam, Midazolam Sedlation , anxiblysss,
Amnesia

Opioid analgesics Morphine , Fenfunyl Preaperative andlgesia

Antichaliner gics Atropine, Grlycopymolate Reduce secretions,
prevent  bradycardia

Ha blockers [ ppL Ranitidine , Omeprazole Reduce gastr'c
aadrty

Anti - emetics Ondansetron, Metoclo- Psevent nausea and

pramide vomiting
Neuromustular Suainylchlonde, Facilifate intubaton
blockers | Vetwonium

VIDEOS : () IMPERFECT PHARMACY



Sedatives £ Hypnotics are class of dmgs that dapress the (NS
(central nevous system), producing « Calming (sedative) or sleep-
lhduu'ng ( hypnotc)  effect-

Sedatives are medicines hat cam you down, they help veduce
Stress anxiefy and  excrement-

Hypnotics e Mediines that help you fall<udeep, they oare used
when someane has touble  Sieeping (insomnia).

Both sedafives & hypnotics slow down the broin, but they are
used for diffevent _ seasons - depending on he dose

VIDEOS : ) IMPERFECT PHARMACY
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Benzoniazepines

BZps are class of drugs  used ag:

- Sedatives (to calm)

= Hypnotics ( to induces Sleep)

= Anxiolytics ( fo veduce unxiety)

= Ankiconvulsams (4o contro) slezufes)

= Muscle ¥eloxants

Safer than Older drugs like barbiturates

Mewanism O AcTion

BZDs act on the GIABA - A receptor (GiAMa - aminobutyni Acid
type A)

GIABA (s main inhibitoyy newrotransmiter M the CNs.

BzDs bind to .@ spedfic site on the GABA - A receplr complex-
They enhance. the effect of +the GABA by increasing the
frequanty of chloride channel opening-

This leads to hyperpolasization of newrons.

CNS  depression.

PHARMACOKINETICS

Absorption - Well ubsorbed  Orally-

Oistribution - High lipid soluble — quickly crosses blood - brain bamer:
Metubolism - Masmly metabolized in the liver ( Cyp4so Enz,)fmes).
Excsetion- Excreted via Kidneys (udne) as inadive or conjuqated foms.
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THERAPEUTIC UsEs
Anxiety disorders
Insomnia Cshort - texm)
Siezures

Pre -opewutive  sedation

Aoverse  Errects

Drowsiness
Sedation

Dizziness
Confusion

Muscle weakness

VIDEOS : ) IMPERFECT PHARMACY



| BareiTuraTes

Barbiturotes ure older (NS  depressants dsed for :
= Sedation

- qunom's

= Anaesthesia

= Siezure (ontm)

Nowdays , its used less because of high wisk of overdose folesance,
and clependence-

T+ includes :

Phenobarbrtone

Rutobarbitone

Thiopenione fC

Mecuanism Of Hmm

Rarbitumtes also ad on the GABA - A receptor and  increases the
duratfon OF chlonde channe| apem'ng.

But ot high doses , they can directly open GABA -A channels
wihot  GIABA:
T+ leads hyperpolarization OF neurons — (NS depression.

PrARMACOKINETICS

Absorption - Roprd oral absorption £ some given [V (¢g- thiopentone)
Distribution- Very lipid soluble —» fast bwain eniry.

Metabolism - Metabolized in fiver ( CYP4SO enzymes).

Excretion- Muinly through kidney's , as metaboltes:
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(tassiFicaTion BAsep On DurAmon  OF Action

Tuee DRuGs Uses
UHra- short Adling Thigpentone, IV anaesthesin ( fast induction)
Methohexifone
Short  Adling Pentobarbitone, | Hynotic (now  rarely used)
Butobarbitone
Long Acting Phenobarbitone | Siezures control (epilepsy)
sedation in children.

Thernpeunc Uses

Anaesthesia (induction) —* Thiopentone, Methohexitone

Stezures (epilepsy , stadus epilepticus) —> Phenobarbitone

Sedation [ Hypnosts ( now -obsolete) — Butobarbitone , Penfobarbitone

Aoverse EFFECTS

Drowsiness

Dizziness

Severe Respiratory  depression ( dose- dlependent)
(oma [ death in Overdose:

Tolerance £ Dependence:
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[Non Benzooiazepines]

® Non - benzodiazepines  offen called Z- dugs , Ofe class of sedative-
hyponotic agents  that  are sfruchuurrg un ¥elated o benzadfazeprnes:
bt act via +the same (IABA veceploy  complex.

® They are mainly presatbed for shost -fam manqgement  of
Inomnia due o their favosuble side -effect profite and low
Vet of dependence compared o fraditional  benzodiazepives:

® T+ includes :
~  Zolpidem
- Zoleplon
= Zopiclone
- Esznpfclone

Mechamsm O AcTion
¢ 7 dngs  seledively bind o the benzodiazepines Site on the
GiABA  weeptor-
® This enhances the fhibilosy effect of GIABA, the puimary
® (Ns inhibiosy neumfransmitter:
® The vesuH is:
- Sedation
- Hu.rpnosl's
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PuarmAcokiNETIS (ADME)

ParameTER ZolPiDEM ' ZaLepLon lZoplcmus [ EszoPicLoNE
Absorption | Rapicl oval Rapid Rapid
absorption
Onset 10-15 minutes | 1S min 30- 60 minues
Duration “6-6 hours | 3-4 hows 6-8 hours
Half -life 2-3 hours “ 1 hours §-7 houss
Metabolism | Liver(Cypapd) | Liver(aldeyde|  Liver (Cyp3A4 , 261)
Oxidase +
(YP3A4)
Excretion Urine Usine Usine and {eces

TherapeuTic Uses

Tnsomnia

Curdiac whythm disturbance efc:

Apverse EFpECTS

Drowsiness
Dizziness

Headache efc-
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Other (NS DepressanTs

These are older or oMematives drugs that depress the (NS and are

used for sedation , hypnosis oy alming - efiécts-
Many are now used less Frequenﬂq due to side effects or
auua‘lubimq of safey dmg,g.

(HLorAL HyprATE

One of the oldest hypnotics.

I} is metabolized 4o trichloreethanol (adtive: Rarm):
Produces Sleeps quickly but may cause :

= (Gastnc irvtation

= Hangover effect

Rarely used today:

TRicLOFOS

A prodrug of Trichloro ethano)-

Less imitating 0 the stomach-

Mainly used as a sedative in children, especially for
procedures like ECG or MRL

PARALOEHYOE

(NS depressunt with antionuulsant  properties.

Used in the past for alcohol withdmwl siezures.

Has a strong, uppleasant smell and (auses Wlway  secrefons:

Uerq raﬂefq used now-
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(uthHeMmiDE

A sedative - hypnotic once used for insomia-
Simliar action o barbiturates

High sisk of depenclence and abuse-

.I.@

METHAQUALONE
® Popular in the past as a sleeping pill-
®  (Withdrawn Ffom +he market due 1o widespread  abuse-

IMEPROBAMATE

Used as anxiolytic and sedative:

Ads on GIABA -A Receptors:

Risk OF dependence i Tavely Used -today-

-.-@

pRONETHﬂZlNE

Antibistamine with Sedative ~ propertfes-

Used for nausea, allergy . and preopevative sedation-
(auses drowsiness:

e o o @

(CHLORPROMAZINE
* A typical antipsychotic, but also has sedahve effecs:
® Used R psychosis, agitation and preoperative sedation.
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AMITRIPTYUNE

A ticydic antidepressant (TTA)-
(auses sedation due o anfihistamine and anﬁcholfhergfc achon-

MORPHINE

A strong opidid analgesic

(an cause (NS depression, sedation and sespiratory depression-
Not used OGS G hypnotic , but included clun fo (NS depressant-
actyon-
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(ENTRHI.I.V A(TING MUSCI.E RELQRRNT&

¢ (enirally acting muscle selaxants are drugs that Yeduce cheletal
Muscle fone and epasms by acting piimarly on the Centrl
nervous systems (Cns) wather than directly on tmuscle

® They are mainly used for Musde epashciky , painfll musce
condrtfons, and  neurological disorders inoluing incregsed muscle
fone-

o T} includes *
= Baclofen
= TTizanidine
= Methocarbamol
= Chlorzoxazone
= (yclobenzapnine
= (Canisoprodal
~ Diazepam

Meansm OF Action

o They works by velaxing / depressing the CNs, especally Ot the level
6f the buainstem and spinal (ord-

o They inhibit polysynaptic veflexes, weduce mofoy neuron excriabilty,
and somefime enhane GiABAergic activrly, leading fo veduced

muscle fone and spasms.
® Some also act via Ay adrenergic Seceplors (eg- Tizanidine)-
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PHARMACOKINETICS

PagameTer ieneraL Inro

Hhsuph'on Well absorbed orally

Distnbution Crosses BBB ; (NS Ach‘ng
Metabolism MosHy hepatic (liver) metabolism
Excretion Psimaxily wenal (unine)

Therapeunc Uses

Relief of Qcute muscle spasms (eq:, lower back pain, nedk pain)-
Treatment of spastiaty-

Musce welaxation: dwing orthopedic - proceduses.

Musculoskeletul pain due to sfmin or injury.

Supportive (afe in neurlogical disease with increased muscle fone.

Apverse EfeeCTs

Sedation

Dizziness
Drowsiness
Weakness
quoi'ensron
Hep&fﬁ%ﬂxi aty efc
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Antiepileptic drugs (AEDs) — also known s antiepileptic agents o
aniwnvulsants — are a class 6fF mediations used Ho prevent
and (ntol siezues in indivisuals  with epilepsy or other
Siezure  disorders:

MeciAanism OF Action ( GIENERAL)

AED works by one or more OF the fillowing mechanisms :
Inhibition 6f vottage-  qated  sodium  channels (eg- Phenytoin
carbamazepine)

Enhancement of GiRBA ergic (inhfbﬂmy) newnotransmitters (eg-,
benzodiazepines, - phenobarbital)

Inhibition. of Vdfage— qated caldam channels (eg., ethosuximide,
for absence siezures)-

Inhibition of glutamate — mediated ~excitaiory neurotransmitter
(eg- topiramate)
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EPILEPSY

® Epilepsy 1s one of the most common chronic neutological disorder
charodemsed by fecurrent € unpredictable Seizures due to
disorder of brain cells.

e Seizures ocurs due to sudden , uncontrolled elecnical  dishubances
(n bwun thal @n Couse chcmges In behaviour , mouement , sensation
£ loss of @nsciousness .

® Tt is an Paroxysmal Disorder.

® Tt often oaurs due fo toa much excitalion or foa low fnhibation.

Types OF EPiLEPSY

It ic of Mainly two tfypes
@ Generolised Epilepsy
@ fowl Epilepsy

(MeNerALISED EPILEPSY

® A Grenerobied Epilepsy 1s a type of seizwe that fnuolves abnormal
eledrim| adivity throughout the entire brmin .

o Tt offets botn Hemispheres .

o T is futher subdivided as follows :

O© Tonic Clonic Seiawe

@ Absence Setzure

® Tonic Seinwe

@ (lonic Seizwe

® Atonic  Seizure

© Myodonic Seizwe
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Tonic - Clonic | :® I is diso known as Grrand- Mal Seizwre .

Absence

Tonic

Clonic

o Tt is chomderised by loss of @nsciousness
stiffening of musdes (C Tonic Phase) € Herking
movements ( Clonic Phase)

e Tt leads to Post Seizwe Qepression.

- o Tt is also known as Pelit-Mal Seizures.

e Tt is charactensed by sudden loss of mnscicusness

(For 30-60 sewonds ) in middle of an achvity .
o In this pokient shows absent minded behaviour €
fypiclly oqwse (n children

: o Tonic seizure involues Sustained musde shffness/ ngidity.

o Tt usually affects musdes in bock, ams € legs .

s e Tt is charaderisad by repeated jetking movement of musdes.

e Tt usualy affeds neck, fae € ams.

Atonic | @ Tt involves sudden loss of muscle @ntol, leading to

Myodonic

llapse O foll .

. o These seizwe fnvolves sudden brief musde @nhachon -
e Tt @n o in spelfic muscle Qoup or fnolve in

entire t!]dlf
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FocaL EPiLEPSY
eTi is ako known as FRutial ﬁjilepsq.
o T 4his only a single | spedfic part of brain is affecled
o T s futher subclassified into fwo types
O Simple Fartial Serzwie
® (omplex Partial Seizwe

@ | Smple Partial |: ® These Seiawes do not @use loss Of @nsciousness.

o They may ause loclised symptoms such a4
tingling . changes - emotion , Sensation € perception |

@ | Complex Partiol | : ® These seizutes nvolues loss OF @nsciousness
aanmpum‘ed bl.’ unusual behaviour Or Qutomalism .
o The person may not femember Seizwre (fferwands

Causes | ETioLo6y

(enetic fadors
Head Injury

Brain Tumcur
Meningjitis
Alzheimers Disease
® Sioke

® Hypoglycemia

e Tdiopothic Rensons
e (ertain Medicalions,

VIDEOS : () IMPERFECT PHARMACY



PATHOGENESIS
The pathogenesis of Epilepsy can be explained 03 follows, -

Due_To_Various_Etiolegical _Faclors
¢

Altration Tn Adivity Of Neuronal (el Membrane
¢

Imbolane  Between Excitatory €

Inhibitory Neurtransmitters

E
Hyperexcitation Of Meurons € Neurong) Network
¥
Repeoted € Rapid Generahion of Acion ftential
v
Seiye Threshold Renches
¥
Sejzute Episode Begins
v
Epilepsy

SYMPTOMS
® Tempomrq (@nfusion
® Musde (ontracHon
® Musde StiiTening
® |oss OF (onsciousness
¢ Unconimlled derklng
® Sudden fopid eye Movement
® Sudden Mood Changes
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Some_Most_CoMMoNLy Usep ANTiEPiLePTIC DRUGS

@ PuenyTon

MOA: Blocks vaHu_Qe - qoted Na' channels, stabilizes neuronal
membranes , and prevents ¥epifitive hiing-

ADME : Absorption - Variable 5 saturable Kkinetics:
Distibution - Highly protein - bound.
Metabolism - Hepathc (Cyp450); zero -order kinehic at hgh doses.
Excyetion - Renal (as metabolites).

Uses : Greneralized tonic - clonic siezures, fotal siezures , status
epilepticus (v form)-

@ CArsAMAZEPINE

MOA: Blocks vottuge - gated sodium  channels, decreases, synaptic
transmission

ADME : Absorption - Giood oral ~ bioavailabilrhy-
Distribution - High protein bindling
Metabolism - Liver ; fts own metabolism induction (autsinduction)
Excretion - Renal (lt'rdneys)-

Uses: Fo@l and generalized tonic - clonic siezures , tgeminal
newalgia , bipolar  disorder
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@) Valproic Aad

MOA:  Inhibits Na' chamnels and Type-T (a™ channels.
Increases Ginga by inhibiting GiABA fransaminase-

ADME:  Absorption - Well- absorbed ~ orally.
Oistbution - Highly profein boundl-
Metabolim- Hepatic (C4P and  glucuronidation).
Excretion - Renal (via wrine)-

Uses: Bruad- spectuum AED - effective in generalized | absence,
and myoclonic Siezures 5 bipolar disorder5 migraine prophylons

@ Ethosuximide

MOR : Block< T- fype (0™ channels in thalamic newons
ADME:  Absorption - Giood oral  obsorption.
Distribution - Low protein binding

Metabohsm- Heputic
Excrefion - Renal

Uses: Absene siezufes ( drug of choice)-
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Alcohoal (ommonjy vefers to ethanol (C,HsOM), q Psychaucﬁ'ue
substance found in  aloholic beverages-
® T} is g centtal nevous system  (CNS) depressant that produces

effcks such as  sedation, eurphosia , impaired  coosdmation , and
cognifive  dysfunction-

Mechansm OF Action
Ethanols acts on  mutiple newrotransmitter - systems :

® Enhanes GIABA weceptor adivrty —* iNCreased inhibriosy newro-
fransmission ( sedative] hypnotics)-

®  Thhibils NMDA (gFu‘f&mmEJ seceptors —* seduees excitatory
neurotunsmission (Cognive & memory  impairment)-

Intreases Dopamine velease in the mesplimbic pathway —»
produces ¥ewarding 2 euphowc effects:

Modulates Serofonin , endosphin, und @nabinoid  systems.
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PHARMAOKINETICS

Absoxphon - Rapidly absorbed flom the stomach (207) and small
intestine (807) 5 food slows absorption-

Distribution - Widely distributed in body water ; crosses blood -brain
bamies and placenta ; Vd @ 05 -0-7 L kg

Metabolism- Mainly in liver by alwhol dehydrogenase (ADH) to
Qcetaldehyde , then bl.’ aldehyde  dehydrogenase (ALDH)
b acetic acd, PRllows zero - order kinehts-

Excretion- 90- 987 mefabolized ; 2-1o7. excreted - unchanged in
bseath , urine and sweot-

PuprMAcopyNAric EFpECTS

(entral_Nervous System (CNS)
Acute effects = Alcohol acts as a CNs depressant-, enhanding

GiABAergic uchurly and inhibfing NMOA receptors,
leading to sedation . impaired - (oosdination, and
cognitive  dysfunction-

(hronic effects = Prolonged used can wesul i tolerance,,
dependence and Newndeqentative (onditions Iike
Wernicke - Korsakoff syndrome charactanzed by
memory impairment - and ataua-
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@ Cardiovascular _System
Acute effect: Moderate intake may cause vasodilation, leading fo d
sensation of warmth and lowered blood pressure-
Chronic effects : Long - t&m  onsumplion  intreases sisk OF hypertension,
amhythmias, cardiomyopathy and  4froke:

@ Rfspmn'lm‘q Q?skm

Acute effects : High doses n depress vespiratosy ceners, leading
to  hypoventilation-

Chronic effeds : Chronic alcohol use impairs pulmonary  immune
defenges , Increases  suscephibiliky to infections like
pneumonia and_ (onditions such as ucute respiratosy
distress syndrome. (ARDS)-

@ Gostointestinal (G1) Tract
Acte effects © Alcohol iritates the gaatric mutsa , (creasing add

secretion and potentially Causing  gasiftis:
Chronic effects: Long - term use @n lead to esophagikis, peptic
ulcers, malabsorption and indeased ®ish oF

(1 (ancers-
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®  Liver

Steatosis ©  Accumulation of fut in liver cells, oRen veversible with
abstinence -
Alcoholic Hepatitis : Inflammation of fiver, presenting wrth _jaundice and
liver  dysfunction.
Cirrhosis : Long - teym  (onsumption jeadr‘qg fo liver faillure and increaced
Sisk OF hepatocellular cardnoma-

©® Pancreas
Acute effects : Alohel @n ﬁfgger acute  puncrentitis, chaructanzerl by

abdominal pain and elevated pancreatic enzymes.

Chronic effects : Repeated episodes may lead o chronic  pancreatitrs,
impaining both _exodsine -cind  endocine - Functions,
incveasing the Wik of diobefes dnd pancreatic cances-

® Mustculoskeletal System
Bone  Heakth: Chronic alchol consumption distrupts calcium  balance

and hovmone sequiation , leading to deareased bone
minesal Censity and increased frocture Bisk-
Muscle Health : Alcchol -induced myopathy @n (ause muscle
weakness and alophy.
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Endocrine _System
Harmonal imbalance : Alcohal effects the  hypothalmic - pitutary - gonadal
axis, leading 10 deaeased ftecosterone in men
and menstual irreqularities in  women.

Metabolic effects : I} impurs ﬂiumse metabolism | In:rensr'ng the nck of
hypoglycemia and type -2  diabetes.

@ TImmune System
Immunosuppsession : Alohol impairs both [nnate and adaptive immuniy,
¥educing the body's obility 10 fight infections und
increasing susceptibiltly fo. diseases like tubesculos's
and pneumonia-

19 Mental Heakh
Mood disordefs : Alcohol use is linked fo depression , anxiety und
increased sisk OF suicide-
(ognifive: fmpaimment = (homc use an fead fo memoty deficits and
increased wsk oF "dementia-

) Eyes
Visual impairments : Excessive alcohol can lead to optic neumpathy

and setinopathy , especially in indivisuals  wifh
nutritional  defidendes ox pre- exishing conditions
like diabetes.
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Disulfisam Js @ drug used in the management of chronic alcohol
dependence-

It is an aversion therapy agent that causes unpleasant effects
when alcoho) s Consimed-

Mecuanism O Action

Oisulfisam inhibits aldehyde dehydrgenase (ALDH), the enzyme
that (onvexts  acetaldehyde —= atehic add " in alcohol  metabolism -

This leads to accumulation OF acefaldehyde

Ethano] —m Acetaldehyde A, Acetote
Alcohol Aldehyde
dehydrogenase dehydrgenase

Disul Rram (inhibitis
ALDH)

This buildup causes foxic symptoms , producing unwanted  effects :
Throbbing headache

Nause £ Vomitting

Chest pain

Palpitations

Hypotension

Sweating & Anxiety efc:
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PHARMACOKINETICS

Absurption - Well absorbed  orully.

Distribution - Widely distributed; crosses the blood -brain barrier.

Metabolism- Metabolized in the fiver 10 active compounds -, inhibits
aldehyde dehydmgenase and dopamine - hydroxylase-

Excretion- Excreted in unine and feces ; effecls may fast up 4o 1-2
weeks uffer stopping:

Uses
Main use: Treatment of chiomc alcohol- dependence-
Others (rare  inveskiqational) : Heauy mefal chelation, cancer rexearth.
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FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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