PHARMACOLOGY-I

UNIT 5 NOTES

DRUGS ACTING ON CNS

e PARKINSON'S DISEASE
e ALZHEIMER'S DISEASE
e CNS STIMULANTS

e NOOTROPICS

e OPOID ANALGESIC

b -

~
%
ImperrecT

e OPOID ANTAGONIST
o DRUG ADDICTION

e DRUG ABUSE

e DRUG TOLERANCE
e DRUG DEPENDENCE

- CONNECTWITHUSON: |

})o IMPERFECT PHARMACY APP
@IMPERFECTPHARMACY



Antipsychotic agents are drgs that  diminigh psychotic sympfoms
by aHesing neumtransmission in the brain, primasily through
Dopumine (D2) seceptor antagonism 0¥ modulation-

PsvcHosis

Psychosis is a severe mental disorder in which o peson loses
(ontack with veality, leading 4o distorted thinking . - perception,
emotions and behaviouy-

Tt is charactarized by symptoms  such s delusions, hallucinations and
disorganized speech or  behaviour:

Schizoprenia fs the most common type ©f psychotic disordar:

Key FeaTures Or Psvcuosis

Delusions - Fake, fixed beliefs not baced in Beality (eg. bilieving
someone is ploHing against them).

Hally cinertions - Pﬁ“cefumg things that are not present ( most
(ommonly auditoxy, such as heamng voites)-

Dn‘sorgunfzed Thinking/ Speech-~ Tacoherent or illogical hought
process and Communication.
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S CHIZOPHRENIA

e Schizophrenia Is defined as Spliting of Mind.

e Tt is a Senous psycholic disorder characdtenised by loss of  conlact
with realﬂq .

® Tt is a senous mental illness that hax an effed on how ‘a

person feels, behaves € Fhinks
o Hallucihakion € Delusion are major charadtenshics of  Schizophreniq .

o TF is more mmon In men than Wwomen

CAuses
The exad causes OF Schizophrenia are not fully Wnderstood | but it
s believed fhat many genetic, envionmental @ biclogicol fadors
pag a key ole in s development *

® Prenakal Factors

® Family Histery

® Sodal fodors

® Neumtransmiters Imbolance

SYMPTOMS
® Positive Symptoms
= Hallucinations
- Delusions
- D!‘sorganized Speech Behaviour

o Najative Symphorme
- Fvotional Unstableness , loss of Tnierest / Motivahon
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PATHOGENESIS
o The pathogenesis of schezophrenia is not flly understood .
o Tt inuolves combinaion of genetic, neurobiological € environmentol factors :

o The Dopamine Hypotnesis is one OF the most el known Hheories

for the pathogenesis of  schizophenia .
o Acorhg 1o schizophrenia 's associated with Hyperachvity of

Dopamine I @rtain - pothuway due fo incdeased Da faeptor SE.'IS!'HUJ}-?,

Die T Vanouz, Gienetic  And
Enuironmentad  Factors

!

Neurodeuelopmental - Abnomalties
€ farget fentures

|

Brain Dysfnction. [ Improper
Bulance of “Neurtronsmitters

E

* S0i1ZoPHRENIA

“TREATMENT
Pechychotherapy

® Antipsychatic Oruge
® Antidepsessants

o [lifestyle Changel.
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TyPicAL ANTIPSYCHOTIC AGENTS

Typical antipsychotic agents are first - generation drugs used 1o trear
psychotic - disorders.

They primanly work by blocking Oapamine (02) weeptors in the bwain,
especially in the mesolimbic pathway, veducing  positive symptoms of
sChizopvenia (like hallucinations and delusions)-

MOA

Typical ( first- generation) antipsychotics pimarily worx by blocking
Dopamine (D2) recepfors in +he buain, particularly in the mesolimbic
pathway.

This antagonism veduces the overeactivity of -depamine, which is
thought to (ontribute o positive symptoms  oF psychosi | such as
hallucinations and delusions.

In addition o D2 blockade ; Many Hypical antipsychotics also have
varying degress oF blocking ackivity at othes weceptors , including :

= Noradrenergic teceptors

= Cholinergic (muscarinic) Feceptors

— Histaminergic (H1) deceptors

PHARMCOKINETICS

Absorption- Oral; also available in 1M/ Depot forms.

Distribution- Hyghly lipuphilic — accumulate in fit, brain; high protein
binding

Metabolism - Liver (CyP4S0 enzymes) ; active mefabolites possible

Excretion- MosHy via wine , some feces:
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CunicaL Uses

Schizopwenia ( especiatly pogitive Sympioms)
Acute psqchosfs

Mania (bipolar disorcler)

Nausea and wmiﬁng (eg- prochloyperazine)

Aoverse ErrecTs

Extrapyramidal - Symptoms (EPS) = Dystonia, Parkinsonism,
Rkathisia, Tardive dyskinesia

Neuroleptic Malignant Syndrome (NMS) - Serigus life
+hreafenin8

querprulacﬁnemi‘q - Gralactowshea , Amenosihea, Gy Gynecomashia
Sedation- Due 1o H4 histamine blockade
Orthostatic - Hypotension - Due fo o - adrenexgic blockade

Anticholinergic Effects - Dsy mouth, (onstipation , Blumed vision,
Uninary setention
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ATYPICAL ANTIPSYCHOTICS

®  Plypical antipsychotics Drugs (also called  second- genexation) are a
dlass of medicafions used pmanly fo freat schizoptenia and bipolar
disordex-

®  They differ fom typical ( first - genevution) antipsychotics by having :
= lower ®msk of extfapyiamidal stfmprfums (movement disordets)
=~ Broader veceptor adhivity, especially targetting sefotonin and

dopamine  seceptors.

MecHanism O Action
Atypical antipsychotics work  through dual antagonism :

1 Dopamine D2 receplor antagonism - Reduces positive. symploms (like
hallucinations and  defusions) by
blocking dopamine (eceptors in
+he mesolimbic pothwm;-

2 Sertonin S-HT2R receplor antagonism: Helps seduce negafive qmpfoms
(like apathy, withdraw!) and
fowers the sk OF extfupyrami-
dal side effects by modulating
dopamine selease in he
nfﬂm.sl-riﬂ'fu] and mesocostical
pathways:

Some otypical antipsychotics also affects  other  Receptors :
®  Histamine — Sedation , wa'&:n-r gafn

®  Muscanme — ﬂnh'chdl'nﬂﬂlt effects
* oy -admnf'rg:t —= grthostatic hqpﬁa}a‘m
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PHARMACOKINETICS

Abgurption - Generally well- absorbedd onally ; some affected by fod
(69- zprasidone is better absorbed with food)

Distribution - Highly protein- bound and widey distibuted

Metabolism - Extensively metabalized in liver , mainly by Cyp4co

mzq mes -

Excretion- Metabolites are excrefed in unne and feec

Uses

Schizoprenia ( Positive £ negative symptome)
Bipolas disorders (manic and depressive epfsudeg)
Major depressr’ve disorder ('ﬂcjlunff)

ExAMPLE
Clozapine
Risperidone
Olanzipine
Anpiprazole
Ziprasidone  efc

Aoverse EFFECTs

Hyperglycemia
Hypotension
Dizziness
(onstipation
Dry mouth
Tachycardia
Insomnia efc:
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Anmieariinsonian Druss

Antipurkinsonian drugs e medications used fo treat  parkinson's
discase (PD) — @ progressive  neumlogical  disorder that affects
movement dup to +he defidency of dopamine in the bwain
especially in the substantia  nigra-

Parkinson's Disease

(aused by dgeneration of dopaminergic newrons in. the  substurtia
nigra pass  Compacia.-

leads fo an imbaane between dopamine (¥) nd acefycholine
(Ach 1) in the basal gangliai

Charactarized by -

= Tremor ( Resh'ng)

— Rigidity

- Brudikinesia Cslowness of movement)

— Postural instubility
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® Parkinson's Disease (PD) is @ nmrodegenem{iue disorder in  which
Dopamine pmdua'ng neuons 1n a brain Shucuwe @lled  Substantia
Nigra are damaged € die over fime leading to a number of
motor problems € Mentol disabilities .

®Tt is named on a Brish Physician Dr- Jomes Parkinson  who first
discovered it .

® Parkinson's Disease result fom on insufficieny of Dopamine in the
brain € thus CahegtJriQed as movement disorder .

® Tt is one of the most Common progressive movement neurological
disorder .

® Symptoms of Pakinson's Diseose appears when appmoxiamalely
F07- of dopamine pmdudnﬂ cells are damaged .

Cavses |/ EToLoGY

o The major (ause-of PD fs degeneration of neuronal cells in Hhe are
@lled Substantta Nigm lies in Basal Gfongh;a.

® These nNeurons Pfﬂdufe Dopamine , @ neurotransmitter {nvolved In

r&&u!oh‘ng movement € coordinadion .
o The exact cause of this neuon loss Is not fully understood but

both Genelic € Envifonmental fadors Ore beleived fo play a mle.
= (enelic Fadors
- Mittochondrial - Dysfunction
= Neuroinflammation
= (etain Matichons
= Head Injuy

VIDEOS : () IMPERFECT PHARMACY



PATHOGENESIS

The pathogenesis of Parkinson’s Diseose. @ be explaied as follows,

Due To Vanous Genelic € Environmental

Faclors
I
' '
(ellular Changes Fomation of lewy Bodies
® Mitochondnod Dysfunction e Accumulalion OF
® Oxidotive Stress O~ synudein
L |
v

Progressive Degeneration Of Nigrostiatol
Dopaminergic nNewons in Basol Giangli

!

Deficiency OF Dopamine

!

Ivbalonce  Behween Excitotory And
Tnhibtory  Neurolransmifiers

|

Abnormal movement , Tmpaied]
Balance and Posture

!

Parkinson's  Disense
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SYMPTOMS
® Rigidihy
® Akinesiq
® Tremors
® Posture Tnstability
® Bradykinesia
® Redued Ffacial Expression
® Speech  Disorder

CoMPLICATIONS
® Depression | Amxiety
® Social Tsolakion
® Sleep Disturbances
® Mobility Iscues
® Sexual Dysfindion

TREATMENT

There is no pemoanent-Cite for Parkinson’s Disence, Tiexient is matnly
fouses on imanaging: §ymptoms. € improving qually of e

® levodopa
® (arbidopa
® F‘Jvhthnfl‘nefgr‘c Dru?,
o lifestyle Modifications
® Pg,qmologfcu! Supporst
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|Bauas ArrecTing  BraN  Dopamineraic Svs'rml

These drugs aim o vestore  dapamine levels o5 enhance dopaminergic
activity in -the byain, which s deficient in  Parkinson's  disease.

® Doparune Precursor
levodopa : ® Tt is the most effective drg fir parkinsons diseose-
* Tt crosses blood brain bamier apd s converted to
dopamine in byain.
* Administered with o penpheral decarboxylase inhibitor 10
puevent Conversion fo dopamine outside the brain
(which Causes side effeds like nausea)-

@ Peripnerar DecARSoxyiase INHIBITORS
(arbidopa, Benserazide: ® Tnhibit DOPA decarboxylase in periphery-
* Psevent premature conversion of Levodopa
fo dopamine oufsicle the (NS-
* Allow more Llevedopa 10 Feach the bmin
—* incieased effectiveness, seduced side
effects-

® DoparMinersic  AGONISTS
Bromocxiptine, Ropinivole, Pramipexole :
gl Dimﬁq ghimulate  dopamine veceptors in the bwaln-
* Used as adpncs fo levodopa ox in early - stage  parkinsons .
®  Useful when Levdopa's effects wears ofF-

VIDEOS : () IMPERFECT PHARMACY



MAQ - B _TnHiBITORS
Selegiline, Rusogiline : @ Inhib# Mao-B enzyme, which breaks down
dopamine in the brain.
* Increases dopamine availabilihy.

* (an be used alone in eqrly sfages or with
Levodopa-

(OMT INHIBMORS
Ertacapone, Tolcapone: o Tnhibit COMT enzyme, which metabolizes
levedopa in the penphery and (NS
. Pmlcng the effect of Levodopa:
® OFffen used in combination theropy with
levodopa £ (Cabidopa:

Grtamate (NMDA _Receptor) AGONIST /DopAriNg _FACILATOR
Amontadine : * Enhances seleases OF dopamine and inhibits Seuptuke:
* Aiso has antiglutamateygic properties (modulates
NMDA  weceplors).
* Used for mild parkinsons or to veduce Levodopa-
induced  dyskinesia-

VIDEOS : () IMPERFECT PHARMACY



IDRues Arrecting  Bram  CHOUNERGIC S‘vrrsm'

These drug help festore the bdance between dopamine and acetycholine
in +he brain.

In Parkinson's disease, dopamine levels afe veduced , and acetycholine
activity becomes dominant, confnbuting to symploms like tyemors and
sigidrty-

Thege d“"ﬂs inhibit cholinergic ~ acitivity (ie-, they have anhicholinergic
e Ffects)-

(ENTRAL _ANTICHOLINERGiICS.

These drugs block muscarinic acefylcholine ¥eceptors inthe (NS,
especially in the sifiatum, helping fo seduce ~tremors and muscle
sigidity-

Ex - Trihexqphenrd.ql, Pmchfdine, Bipericlen  etc:

Mechanism : Blockade of central muscannic receptors —s seduces
exctatony chulinelgﬁ: tone —» restores balance with
dupamr‘ne-

Indications: e Mamlq used in younger patients for tremor-
predominant Parkinson's.-
o |less effeckive on brady kinesia-

Side effecis: @ Dry mouth

Blurred wision

o Constipation

Urinary  sefention

® Confusion 0¥ memory loss et

VIDEOS : () IMPERFECT PHARMACY



@ Annmstarinie Wi ANTicHoLNERNGIC AcTivmy
®  These dngs are Hy antihistamines that also have centeral anticholinergic
properties, making them wefil in mil parkinconism or dﬂlg-induced
extrapyramidal - symptoms CEPs) -
®  Ex-e(Qrphenadsine
* Promethazine

Mechanism : They block cenferal muscarinic weceptors in addition to
histaming Hy receptors , dhus seducing tremors and
stiffness:-

Uses: ® Milder cases of Parkinsonism
. Drug -induced Parkinson - like side effects (Pﬂ: due 0

qnﬁps[,dwoh‘cs)
Side effects: ® Sedation (due to antihistaminic effect)

* Dry mouth, Dizziness, Blurred visfon (due fo anhicholinerge
effect)

VIDEOS : () IMPERFECT PHARMACY



® Alzheimer's Disease is an imeversible , progressive neurodegenerafive
disease. in which there is a los of Intellectual functions, < Mermory
of the POh'en’f.

o TF is the most ommon (nuse Of Dementia.

o T wos fist infroduced by Alois Alzheimer In 1907 .

e I wmmonly OQurg in older age.

® Akzheimer's Diseose fypiclly worsen Over Hime , polient slowly lose
his Memory ,’fhr'nkfng ab!lihf £ euentqalfy inferfores with person's
abi#'rbf t0 @y out simple fagks. -

CAUSES
The exact couses of Alzheimer's Disease Ore not filly undershood
but several facors are ‘believed 1o contribute to s development
os follows

o (nenefic Faders

® Downsyndrome

e Family History

® Age

e Boin [raumo

® Uirol Infedicns

e Myoardial Infoschion

HL{PQI{G\SIOH

® ® o 0
) 2
B
)
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PATHoGENESIS
There are two mgjor pathogenic chonges are ceen i Alzheimer's
Robient through which we cn explain Its  pathogenesis . although ks
not fully understood how they couse Neurodegenertion.

@ Sanile Plaque : Accumulation of - Amyloid Protein

@ Neumﬁ'bvillmq Tangles * Tangles of Tou Protetn

Due To Various Etidogical Fadors
|

. ;
(leavage of APP by Oetachment of Tau Fotein
Enzymes @lled B- Secretase From Micotubules due to
£ Y} Seqetuse Hyperphesphorylation
¢ |
formation of Amyloid Aqgreqotion  of Taw
B Peplides (AB) _ Protein
¢ v
Aqqrenotion Of AB Pephdes Neumfitmillary  Tangles
) v i
Senile. / Amyloid Plague Microtubule  Oestabilization,
' Tnterferene with @lular
Oksrupt  Synaptic Function/ Proess € Distuption in
Induce Infiammalion € (ommunicaion blw Newons
Other Futhological Process
l
'
Neuronal Dysfundion € Degeneration
v

Alzheimer's Disease
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SYMPTOMS

® loss of Memory Function

® Foor Iudgemen’r

® (nfusion

® (hanges fn Mood / Behaviour

® Depression / Anxely

(OMPLICATIONS
® Tnabiity to Perform Daily Task
® |occ of Mcbilﬂ'l,‘
® Malnutrition / Dehydmtion
® Preumonia
® Death

TREATMENT
There is no.permanent cure for i diseace , treotment s mainly
focuses on managing symploms € Slowing down progression

® (holinesterase Inhibitors

® Memantine ( NMDA receplor agonist)

e Counselttng Therapy

® lifestyle Medications

VIDEOS : () IMPERFECT PHARMACY



Antialzhiemer drugs are a dass of dugs used o Heat symptoms
or slw the progression OF Alzhiemers disease, a neumdegenaative
disorder charactarized by progressive memory loss, cognitive decline,
cnd behaviow changes:

DrRuGS Usep IN Aizemers DISEASE

[
I |

APPROVED DRUGS ExpERIMENTAL DRUGS
Cholinestearase inhibitors ~ Nicotinic regeptor cintagonist
NMDA anfogonists - Antioxidants

- PPAR gama agonisk

- Glamma secretase inhibifors
- SHT-6 aniﬂgonl’s{s

— Statins

— Others

VIDEOS : ) IMPERFECT PHARMACY



© (nounesverase Inigmors

®  (holineslerase inhibilors are the main drgs uced in the early
stages OF Alzhemers disease:

® Tn Ahiemer's | thefe is a deficiency of acetycholine , a brain chemical
important fox memory and hinking -

¢ These drugs increase acefyicholine levels and help jmprove symptoms.

Mechanism of Adion (Mop)

® These dngs inhibits the enayme acefycholinesterase , which nomaally breaks
down  acefycholine-

® As a result, acetylcholine levds increase in the brain-

® This helps in impiouing - (agnitive Functions (ke memory., dhention and

!earm‘ng-

Phurr_rlumkige_h‘cs

DervG AssoreTioNn & RouTe METABOLISM
Donepezil Well absorbed orally Liver (CYPUso

enzymes)
Rr’uqsifgmr‘ne Oral £ transdermal Bq esterases
patch (non - CyP)

Galantamine Oral Liver ((ypuso)

VIDEOS : [} IMPERFECT PHARMACY



Therapeuh‘c Uses

Used in mild to moderate Alzhiemer's disease-
Donepezil is also used in severe stages:
May help improve memory, daily achurties, and delay worsening-

Adverse Effects

Nagea, Vomiting, Diarrhea
Dizziness and Headache
Musde cramps , th'gue
Bradyardia (Cslow heart rate)
Insomnia C sleep disturbance)

VIDEOS : ) IMPERFECT PHARMACY
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NMDA RecePToR ANTAGONIST

Memantine (5 the main drug in ths dass.

Tt is used in moderate f0 sever Alzhiemer's (lisease-

In AD, excess glufamate  uerstimulates neurons, leading 4o cell
damage ( excitotoxicity)-

Memantine helps protect brain cells-

Mechanism of action (MoA)

Memantine blocks NMDA veceptor, which are activated by Gilutumate:
This prevents overstimuletion and protects peurns  from  damage-

T helps fo slow the progression of Alzhiemer's and may improve
memory and behaviowr-

ADME

Given onally, well absorbed-

Low liver mefabolism -

Excreted Linchanged in_unne-
Moderate half - life (2 60 = 80" hrs)-

Uses

Moderate 1o severe Alzhiemer's disease-

OFen used alone or with cholinesterase inhibitors for betfer
teaults.
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Adverse effects

Dizziness , Headache

Conflision

onstipation

Rarelu,,: Halluanations | ﬁgi’mhhn efc:

Example
Mirtazapine
Bupropion
Trazodone
Atomoxetine efc:

VIDEOS : ) IMPERFECT PHARMACY



Depression

® Depression is defined as Mood Disorder thot uees a persistent
feeling of cadness € loss of intereat .

eTisa Very common bub serious menta (lness .

® T is a signifiant risk for suicide.

® T affect how you think , feel € handle daily activilies , offen
fesulting in  emotional € phyaical  problem .

Types OF DEPRESSION

There are several fypes of depression fecognized by mented  heulth
professionola as follows, -

O] Maior  Depressive Disorder

®@ Persistent  Depressive  Disorder

® Bipolar  Disorder

@ Seasonol Affective  Discrder

® Paychotic  Depression

©® FPostpartum  Depression

® Premenstrual - Depression

@ Masr DEPReESSIVE DISORDER

o T Is 0 erious € mast common type of depression.
o T is choracterize by persictent feeling of sadnesc , hepelessness

€ |oss of inferest in daily achvities .

VIDEOS : [} IMPERFECT PHARMACY



® _PersisTent DePREssE_DisgROER

® T is a chronic form of depression lating for of least 9 yenrs, -

® Symptoms of POD is a milder compare to MDD but persistent
Over a longer peniod.

3 BiroLAR DEPRESSION

e Tt is also known as Maniac Oepressive Tiness .

® Tt involes periods of extreme mood swings thot Includes Emational
Highs (Mania) € lows € Depression ) -

@ _SeasonAL DEPRESSION
® T typically ocwrs during winter months Wwhen nofural sunlight s reduced.
® Tt fupically gefs away with spring € Summer.

® Psuomic DEPRESSION

e Tt includes severe depressite symptoms aleng with psychetic features
sich as Hallucination Cseeing or heaning ﬂm‘m}a that arep't there )
or Delusions (strongly held falge beliefs) .

© PostearuM DEPRESSION
o Tt is experienced by some (women affer quuing bith .
® T @n oaur during pregnanc) € Upto 1 yerr affer having @ baby .

@ PremensTRuAL DEPRESSION

o Tt quses emotionol € physicol symptoms  similar to  depression , Oy
in the week or before menstruation , it improves affer menstruaion .
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_ChAuses

® (nenetic Factors

® Imbalance of Neurotransmitters
® Envionmental Factors

® Medical (ondilions

® (ettain Medicaion®

® Sacial  Tsolakion

® (hildhood Trauma

PATHOGENESIS
There are 2 major Hypothesis
of  depression

@ Monoamine Hypothesis

® Neurendoaine  Hypothesis

Oualoble to explain pathogenesis

Due To Stress, Gienehc And
Envionmental Fadors

i !
Deficienay 0f (ertain Neurotrans- Hypothalamus
mitters ( Nor epinephrine , Dopamine 1
Serotonin )
l Pituitary  Giland
Feeling of Anxiety . lack of
Motivahion, Energy . Sleep "
Mood Swings (ortisol
|
v
DEPRESSION
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SIGN € SYMPTOMS

® Persistent Sadness

® Hopelessnece

® lack of Interest

® Feding of Guilt / Wodhlessness
® Sleep Disturbances | Oversleep
® lack of (bnfidene

® [ow Saf FEsteem

® |ack of (dneenhrakion

® fomeffullness

® Irlﬂubill‘h.f

® |ack of Enerqy

® Suicdel Thoughts

CoMPLICATIONS
® Suidde
e Social Toolahion
® Relationship Issues
® Prematire Death

TREATMENT
® (punselling Thefaw
® Anlidepsessanks
® Fxerise { H@ﬂhv Dret
® Mindfullness
® Sodal (nnections

VIDEOS : [} IMPERFECT PHARMACY



ANTIDEPRESS&NTS

Antidepressant are drugs that- help to aelieve the  symptoms of
depressive dlisorders by comecting chemical imbalances oF
newotransmitters in the brain, porticulardy  serotonin , norepinepherine,
and dopamine -

|Anmoeeressants|

— I 1
Reversible inhibrtors Selective serofonin Atypical
of MAO-A (RIMPs) teuptale inhibitors Antidlepressants
Moclobemide (SsRis) - Trazocone
Clorgyline — Fluxotine - Mianserin
- Fluvoxamine - Mirkazapine
- Paroxefine  Bupropion
- G 0
erteraline | Tianeptine
- Citalopram o T
. . ~ Amineptine
- Escitalopram -
- Dopoxetine § Atomoxetine
- -serotonin and noradrenaline
Tricyclic Antidepgessants reuplake inhibitors (SNRIs)
(TcAs)
[ Venlafuxine
l : Duloxef
Na + GHT seuptuke| | Predominantly uloxetine
inhibitors NA reuptake
- Imipramine inhibrtors
- Tnmipramine ~ Desipiramine
- Amifriptyline - Nortriphyline
— Doxepin - Amoxapine
- Comipramine - Reboxetine
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@ Reversie INmsmrs 0 MAO-A (RIMAS)

®  (lder class but improved sofety than Older MAQ inhibifors.
¢ They veversibly inhibi- MAO-A enzymes:

®  Example- Moclobemide,

MOA - Blocks MAO -A enyme —= prevents Dbreokdown of S-HT
£ NA— T levels in bnain.

ADME- ¢ Orolly , well absorbed
® Hepatic metaboliem
* Shot duration due to Sevexsible binding

Uses- o Atypical depression
* Social Phobia efc:

Adverse effeds - ¢ less aisk of cheese actien

e Tneomnia
s Dizainess efc
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@ SELECTIVE _SEROTONIN Revetaxke InwigITORS ( SSRIs)

o [Most wmmnlq pnesm‘bed antidepressant-
® Safer and fewer side effects.

® Example- Flyoxeline, Sefraline efc

MOR - Block serotonin (6-HT) Beuptake —= increase serofonin In
Synapse —» |'mpmue mood-

ADME - ® Giood oral absorption
* Hepatic metabolism
* Fluoxetine has long half -life (fuken once daily)

Uses-  Major depression
* 0D
o Panic disorder
* Amxiety efc

Adverse effects - ¢ Nausea

* Gexual dyshinction
* Tnsomnia efc
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@ Tricveie ANTiDepRESsANTs (TCAs)
®  (Qldest class 6f antidepressants.
®  [Cffective but more side effecls

A) _NA t+ S-HT Reuptoke hibitors
Examples- Amiiriptyline , Imipramine , Clomipfumine efc:

MOA - Block uptake of serotonin + noradrenaline + incfeased  fevets
ADME - Lipophilic , oral , hepatic metabolism

Uses- Depression, Nene pain , enuresis efc

Adverse effects - Sedation, Ory mouth, Weighrt gain, @rdiac +oxtrty efc:

B) Pmdminanﬂy NA_reuptake inhibitors
Examples - Nortriptyline , Desipramine

MOA - !"Iqin!q block norepene[j)eﬁne Eeuphke.
Same ADME and Uses asr above-

Adverse effects - Less sedation, but still anh'chu!r'nay;i: effects efc:
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@ SeroToNIN - NOREPENEPHRINE REvptake InmiBiToms (SNRIs)

®  Modem cdass, simliar 40 TCAs but with Fewer side effels-
® Emmples- Venlafaxine, Duloxetine ek

MORA - Block reuptake of both S-HT £ NA —* increased newrotransmission

ADME - * Giopd om| absorphhn
¢ Liver metabolism
* Shott half -life.

Uses - o Depression

* Anxiety
* Neuspattic pain (especially duloxetine)- efc

Adverse effects - « Nauseq

* Tnoreased blood pressure (venlafuxine)
* Sexyal dysfunction efc.
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®) Atveicar  ANTIDEPRESSANTS

®  Aypical antidepressunts are group of drugs that ireat depression
but dont belong o traditional casses like SSRls, T(As or MAOs:
® They have unigue mechamsms of acton and are oflen used
when First - line drugs are ineffective or not Holerated.
MOA
Drue: MecHanism OfF Action
Mirtazapine G2 blocker —» increuses serotonin £
NA vselease
Buprnp;‘an DA € NA veuptuke inhibitor
Trazodone §-HT2 antagonists + weak SSR|
+ W4 blocker
Rtomoxetine Selective NA seuptake inhibitor
(NRI)
ADME [gmeml!

® Absorbed m:rm,
e Melabalized in liver

® Varies in half -lik dependiing on drug
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Uses

Mq]ur deprescive disorder:
nnxieh( disordets
Insomnia (Trazodone) etc:

Adverse effects

Mirtazapine : Seclation, u.leigh’r eain
Bupropion : Insomnia, Siezufe disk
Trazodone :  Sedation

Atomoxetine Appetite loss, Insomnia etc
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Antianxiety drugs  also known as anxiolytics, are group oF
medicaton used fo veduce or welieve anxiety , tension
nervousness and associated physical symptoms ( like resHessness),
without  causing m’gmﬁ‘ccnr sedation-

(CunssiFicaTion

AnTiANKETY DRuGS|

|
I | |

BENZODIAZEPINES AzAPIRONES SEDATIVE -
- Diazepam -Buspitne ENTHEIRITIE
- Oxazepam Giepirone F Hydroxyzine
- Lorazepam - Tspapirone
| Chlordiazepoxide T T—
- Alprazolam BLOCKER
|— Propanclol
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Benzooiazepines

Exomples- Oiazepam , lorazepam, Alprazolam etc-

Mechanism of Action-

These drugs enhance the  effect of GABA (q alming chemical in
brain)-

They bind 40 GABA - A receptors and chlonde ion Fflow increases:
This cause velaxation and reduces anxiety-

AzZAPIRONES

Emrnp!e - Buspirone

Mechanism of Action-

Act as a partial agonist o serofonin $-HT, A receplor-
T+ helps to balance serofonin_ levels which wduce anxiety
slowly over fime:

T+ does not cause sedation or addiction-

SEDATIVE ANTIHISTAMINIC

Emmple - Hydroxyzine

Mechanism 6F Action-
Blocks Hy  histamine EE(Ep'l'nﬁ_; in the bran
This causes sedation andl seduces anwiety  symploms-



P- ADRENERGIC RECEPTOR

Example- Prapranalol

Mechanism of Action -

Blocks beta (B) weeptors in the heart and body-

Reduees physica) symptoms of anwiety fike rapid heartheat,
shaking and sweating.

PuarMacology Or  PRroPRANOLOL

Class- Non selective PB- adrenetgic receptor blockers ( blocks
both By and B2 fecepiors)

Mechanism OF Adcion (MOA) -

Propanolo) blocks By receptorsin the heart — decrease
heart yate , decrease cagliac Gutput

Blocks B, wveceptors i fungs and  blood  vessels

In onxiety : Redues physial symptoms like palpitations,
tremors, Sweating ( especially in performance anxiefy).

Pharmacgkinetics -

Pbsorption : Well absorbed orully-

Dishibution : Lipid soluble —= cfosses blood -bruin  bariex:
Metabolism: Extensive Ffitst - pass metabolizm in - liver.
Excretion : Moinly via (ine-
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Uses

Anxiety ( Performance anxiety)
Hypertension

Angina  Pectons

Arrhythmias  efc

Adverse effects

Bradycardia (sbw heard rate)
Hypotension

th‘gue, Dizziness

Bronchospasm  ( avoid in asthma) efc:
Depression
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®  Aoti-manic drugs are medications used to control manic episodes
in putients with bipolar disorders (also called Mmanic- depressive
illness)

® These dngs help in wedudng symplms like exireme exclement,
overactivity , imitubily and impulsiveness:

Main_Cinsses OF Manic DruGs

@ Mood Stabilizers
®  Lithium (most commonly use)

Anti onvulsants (used as mood stobilizers)
Valproic Acd

Carbamazepine

iamohfgine

c s o ®

Atypical antipsychetics
Olanzapine

Risperidone

Quetiapine

Anpiprazole

USES

¢ Trealment of Acute mania
®  Pyevention of manic episodes.
®  Sometimes used almg with antidepressants in biplar - disoxder-

VIDEOS : ) IMPERFECT PHARMACY
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H ALLUCINOGENS

® Hoallucinogens are a Group of psychoactive drugs that cayse
hallucinations, meaning they make a pewon see, hear, or feel
4hf'n35 fhat e not veal-

® They dlso affect thoughts , emotionc and ~perceptton of +he
Hme 0f space:

Common  HALLUCINOGENS

NATURAL SYNTHETIC
Psilocybin ( magic Lsp ( lysengic acid
musknooms) diethylamide)
Mesailine ( Fyom Phencyclidine ( Pcp)
peyote acus)
Cannabjs (in high MOMA ( Ecetasy -
closes) mixed effects)
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Mechanism Or AcTion

Most hallucinogens  work by :

Stimulating serofonin receptors ( especially S-HT,A) i the bmin.
This leads fo aHered sensosy perception and mood changes:

Errects (TemporAry)

Visual and Guditory  hallycinations-
Altered thinking and ime sense-
Euphan’u 0¥ anxiety

Dilated pupils, inqrased heart rafe:
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(NS ( Central Nervous System) shimulants are drgs that increase
bwain activily, ¥esutting in enhanced  aledness, uwakeness, and
energy fevels-

(LassiFicATION

(NS STIMULANTS

[ ]
RespirAToRY STIMULANTS | | | PsycomoTor  STIMULANTS
t Doxapram , Amptietamine
Nikethamide (ocaine
Methylxanthine
(ONVULSANTS
ELep’mzol
Strychnine

VIDEOS : ) IMPERFECT PHARMACY



REesPIRATORY  STIMULANTS

They stimulate the respirafory Centes in the bwuinclem and are

primanly used o Heat respirafory  depression-
Example - Doxaprom , Nikethamide.

Doxapram : Stimulates breathing by advated  chemoreceptors i
the corotid bodly.
Nikethamidle: A weak (NS sfimulanks , previously used in fespiraiory
depression but now lamely  bsolete:

FsychomoTr STIMULANTS
These enhane menfal achivity , Gleriess and physical ‘performance:
They ac mainly by increasing levels oF neumitansmifter like

dopamine and norepinephrine:

Examples- Amphetumine , (ocaine , Methylxanthines.

Amphetamine : Inceases elease of dopamine ond norepinephrine |
used fn ADHD and nmmfepgq.
(ocaine : Inhibifs reuptuke of clopamine , norepinephrine and
gerotonin; Qlso adk as (0l Qnaesthefic:
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METHYLXANTHINES
Methylxanthines are naturally ocuning  alkalotls derived flom
xanthine, and they acs as mid (NS stimularts-
Examples-+Caffiene (found in (offée, teq, cola)
« Theophylline (found in fea : used as bonchaliatos)
» Theobromine (found in cacoq)

[Mechanism of Adian -  Phosphodiesteruse (PDE) inhibitors , inhibits
the enzyme PDE, leadling fo increased
levels oF cyclic AMP (cAMP) , which
stimulotes  vanious - physiological - process:

* Adenosine eceptor amugonism: Blocks
adencsine seceptors in brain , Which
normally have depressant- effect | this
leads o increased  alestness and
walkefilness-

Pharmacological Effeds- ® CNs  Stimulation

i Bronchodilation

Mild diurehic effect

Increased gastric acid secretion
Cardige stimulafion efe:

Therapeutic_effects -

(affiene : Used 1o selieve th'gue and drowsiness.

Theaphyhine : Used in the ireatment of bronchial spasm - asthma £
chronic  obstructive  pulmonary  dicease (CoPD).

Theobromine: Mainky 6F bistonical interest, less pokent than
caffiene:
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ConvursanTs

These are (NS stimulants that can induced  convulsions by sfimulating
spinal cord and brain neurons.

They are not uced therapeutically and are mainly of foxicolegical
Interest

Examples - Leptazol , Sirychnine eft:

leptazol€ pentylenetetizol) : Used experimentally o induce Siezures-
Strychnine : A toxic alkaloid that blocke glyane veceptors | leading 1o
uncontrolled seflux shimulation and  (@nvulsions-
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Nootropics (also called smart dmgs] are drugs or substances that enhance
(oqnitive function like memory , atention , leaming creativity and
mohvation  without musmg cedation or s@niﬁtw slimulaton-

Key FeATURES

Improve memory and learning
Enhance brain metabolicm

Tncrease menfal performance

Do not cause sedation or major side effects

No - addictive (ideally)

Exarmpies  OF _NoTROPics

Drue NamMe Acion [ Uses

Piracetam Enhances memory and brain
metaboliem

Aniracetam Related to piracetam , improves
focus

Modofinil Promotes wakefulness |, used in
nacrolepsy (OfF -label (ongnitive
enhancer)

Selegiline MAO-B inhibitor, used In

Caffiene (low dose)

parkinson's has (egnifive benefts
Mild memosy ond alefness
booster
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® Opioid anaesics are drugs that velieve moderafe 1 severe pain by
acting on opioid reeptars (mu, kappa, dela) in the centl and
peripheral nervous system.

They mimic endogenous  opioids  (endorphins enhephaling)

Oeiop_RECEPTOR

® QOpioid receptor are Gi- protein (oupled receptors (GiPCRe)  present in
the central and peripheral hervous system-

® They medicte the effeds of opioid drugs (like moxphine) and
endogenoys  peptides (like  endosphing)-

Tvpes OF Opioio RECEPTORS

REcePToR MAmn AcTions EncemeEnows | Drue
LIGAND | _AcTing:
M (mu) Analgesia, {Supr&-‘f}fﬂﬂl Endorplrincs Morphine,
£ spinal), respiratosy fentany! ,
depression, euphosia, Methadone

sedation, constipation,
physical dependence

K(_kappa) Spinal analgesr‘a,dq.s- Dynosphins Pentazodne,
phoria, sedation Nalbuphine
& (Deta) Spinal analgesia, Enkephalins Not many
mood  modulation selective drugs
clinicay ysed
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CLAsSSIFICATION

Orioip  AnawsEsics
[ ]

NaTuraL Opim SEMISYNTHETIC SYNTHETIC
_ALKALOIDS Opi0iDs OpPioins
Morphine -DiacetyImosphing Pethicline
lrfm lene (Hefoin) (Meperictine)
- Pholocodiene L Methadone
- Ethylmoyphine [ Fentany|
L Remifentanil
L Tramadol
- Tapentadol

Mecuanist OF Action

® Opioid binds mainly to 4 (mu) ¥eceptors n +he bmin and
spinal  Cord-

® They inhibit- pain. transmission by :

= Release of pain veurstransmiters (eg-, substance P)
= Neuronal excifabﬂﬁq

®  Also cause euphoria , sedation and rPspr'mforq depression.
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PHARMACOKINETICS

Absorption - Well absorbed orally , IM , TV:

Distribution - Cross blood ~brain banier ( lipophilic drugs like femtany!
faster)

Metabolism- Liver (eg-, mosphine —= morphine -6 - glucoronide active
metabolie)

Excretion- via Renal (unne)-

THerapeuTic (JsEs

Pain welief (acute £ chronic)

Pre- anaesthetic medication (eg-, Fentanyl)
(ough suppression ( codeine , pholcodiiene)
Diarrhea (loperamide - o peripheral opioid) efc:

Apverse EFFECTS
Respiratosy depression
(onstipation

Naugea, Vomiting

Miosis (pinpoint” pupils)
Physical dependence £ Holerence
Cedation £ Dizziness, et
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Prarmacowey OF MorpHINE

Morphine 1s a natural opioid analgesic  derived from opium poppy.
I is the profotype drug of shong  opioid agonists:
Used o welieve severe pain (eg-, Pu.s{* -operafive , cancer , rauma)-

Meaanism Or AcTion

Ad as full agomst @l 4 (mu) opioid receptors in the spinal (ord £
brain.

Also has weaker action on K (Kappa) and & (detta) weceptors:
Results in:

= ¥ Pain perception (analgesia)

— 4 Emotional response fo pain

=  Sedation and euphoria

= LGl motlity (Eansifpaﬁon)

—  Respiratoyy depression

PhARMACOKINETICS

Absorption - el absorbed omlly and parenterally (IM/1v)

Orstnbution - Widely distibuted; Crosses BBB Slowly

Metabolism- Tn liver via conjugation 10 mogphine - 6 - Glucuronide
(active metabolite)

Excretion - MosHy in wsine
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Therapeunc Uses

Severe acute £ chronic pain (f‘g,fmtuna{."’li, cancer)
Pulmonary edema (4 anxety £ vasodilation)

(ough suppression (less (ommenly used now)

Diarthea  ( weplaced by loperamide)  etc

Aoverse EFFecTs

Respiratory  depression
(onstipation

Nause £ vorniing
Physical dependence
Sedatin £ Dizziness  eft-
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® Opioid antugonists afe drgs that blacks opioid receptafs (mu,kappa,
detta) without activating them.

® They veverse the effecks of opiid qgonists like morphine , hein,
etc.y especially in Overdose 0¥ oxidty-

Exarpies

DRua Name DuraTion Uses

Naloxone Shovt Acrte opidict
overdose (Iv only)

Naltrexone Lﬁng Opioid £ Alcovol
dependence (oral)

Nalmefene Long Alcohol dependence,
Opioid overdase (1v)

MethylnaHrexone 1 Peripheral only For- opioid - induced
©nstipation

MeckAmsm OF Acrion

They competifively block the 4, k, 6 opoid receptors in (NS &
periphery.

® Do not produce any opioid - like effect hemselves.

Rapidly veverse sespliatory depression, Sedatn, and miosis caused

bq opioid - overdose.
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PHARMACOKINETICS

Drua RouTe Onsetr | DuraTion
Naloxone vimM Raprd 1-2 br (may need
vepeat doses)
Nalrexone Oral Slow Upto 24 hrs
MethyInaltfexone sC 30 min Pesipheral action anly

Tuerapeymic Uses
Naloxone : Emergenty trectment of opioid _overdose-
Naltrexone: » Maintenence therapy for ‘opioid addicts
(prevent  relapse)
* Helps weduce  clcghol  craving
Methylnaltrexone : Used for opioid - induced CunsHpation (acts
anly on gut)

Apverse Errects

Sweuh'ng

Anxiety
Uum:'ﬁng
Echqmrd:b
Nauseg
Dizziness efc
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Drue Aobiction, Drue Asuse,

Drue Depenoence . Drve Towerance

Drus AopicTion|

Dmg addicion s a chonc condition whee o person loses (onirol

oves +he use of dnug , Jeadfng +o (ompulsive dmg—seekmg behaviour
and Continued use despiie knowing s harnful effeds:

Key FeaTures

Simng psychological craving

Repeated , uncontrollable dlrug use

Often assaciated with substances like opidids , (ocaine , alcobol and
nicotine-

! Drus_Agusk

Dng abuse pefers 1o the infentional and inappropnite use of a

drug for non- medical pusposes, ORen 4o achieve euphonia or
alifefed  mental  states:

Key FeaTures

Use OF illegal drgs cr misuse of  prescription fnugs-
leads fo sodal , ocupational , or heatth - velated problems.
Involves Ovetuse or experimental use beyond  therapeutic  limrts:
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DruG DePENbENCE

Drug dependence is a state where the body or mind adapts 40
Sepeated druqg use, and withdrawl symplms  ocwr when the dmug
is weduled Or stopped:

TYPES

@ Phqgtul depedence : Lnvolves withdrwl symptoms like fremors,
sweaﬁng or nauseda
® Psychological Dependence : Chaructarized by emotional or mental
Craving for the dwg

Exavpies
Dependence candevelop” wrih long - ferm use of benzodiazepine,

mel‘ds oy alcohol -
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Deue_Toerance ]

Drug folerance is a (ondition where increasing doses of « dug are
sequired 10 proedure the same theropeufic or euphoric  effect-

Mechanism

® May be due to metabolic odaption or changes in receplor
sensitivity -

®  lends fo seduced Tesponse over time despite the same dosage

Emmgles
(ommon with cubstances like morphine , alchol, and  barbiturates:-
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THANKYOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

IMPERFECT PHARMACY

IMPERFECT PHARMACY

® @IMPERFECTPHARMA
0 IMPERFECT PHARMACY

@ @IMPERFECTPHARMACY
u IMPERFECT PHARMACY

ng| IMPERFECTPHARMACY@GMAIL.COM
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