-

Use of battery of drugs for the treatment
of infections and cancer

« Itis the branch dealing with
compounding and dispensing of drugs
+ Compounding is not done nowadays

Study of drugs from a plant source

‘ KEY POINTS

1. Ion channel receptors (fastest acting)
e GABA-A e 5HT3
e Nicotinic e Glutamate

2. Enzymatic receptors
Tyrosine Kinase
¢ Insulin

Chemotherapy

Pharmacy

Pharmacognosy

Pharmacokinetics

What the body does to the drug

3. Nuclear receptors

(slowest acting)

Located in Cytoplasm

¢ Androgen

e Glucocorticoid

e Mineralocorticoid
e Vitamin D

the normal physiology for therapeutic gain.

Drug

Terminology of General
Pharmacology

Pharmacotherapeutics

Pharmakon- Drug
Therapia- Refers to use of drugs
to treat or manage diseases

Receptors
4. GPCR (M.C. type)

Subtypes: Gq subtype

¢ Stimulates phospholipase-C —
increases IP3, calcium —
smooth muscle contraction

e al, M1, M2, M3, H1, 5-HT2

(] .

. E/(E;EIIER 0 Nudeus Gi/o Subtype muscle relaxation, cardi‘ac/

e Her-2 e Progesterone e Decreases ¢ A.MP’ calcium, and skeletal muscle contraction
e Vitamin A opens potassium channels e B1, B2, H2, 5-HT7

e Prolactin * PPAR

e Growth hormone

e Cytokine

Known as 7 transmembrane, heptahelical or serpentine receptors

General Pharmacology: Overview and Receptors

A chemical with a known structure that can alter

What the drug does to the body

Pharmacodynamics

Pharmacology

Pharmakon- Drug

Logos- Study

Study of drugs and their structure, uses,
mechanism of action and side effects

° a2, M2, M4, H3, H4, 5-HT]1,
GABA-B, adenosine-1 (A1)

¢ Stimulates adenylate cyclase
— increases cAMP — smooth

B C——




Drug: Nature, Sources and Nomenclature& i

» Made by Pharmacists Semisynthetic Synthetic -
+ Includes drug structure, ; Indian l
purity and storage Pharmacopoeia Natural
Chemicals '
Made by Doctors <= Drug Formulary —

w==  Chemical Name

Generic Name

Brand Name I

(Proprietary) -
mestonas resesen o

@ Prototype Drugs Orphan Drugs Over the Counter

I (OTC) Drugs
- e llicit Drugs - -

[} KEY POINTS

. Schedule G/H/X drugs cannot be sold without prescription e These drugs should be —
(label ‘Rx’ in black color) —  Always available
Schedule H1 was introduced later to stop unauthorized sale of antibiotics. — In adequate quantity
(Rx” in Red color) — With assured quality
Other drugs are OTC (over-the-counter) drugs that can be sold without
prescription

. Essential drugs

» These drugs cater the priority healthcare needs of the population

Used by drug manufacturer ' -
Includes drug uses, doses, side effects, contraindications . : .
' - Genetic Engineering
Used by Doctors for clinical practice _

Spurious Drugs

*  Mostly available as single compound drug

— Example: Iron and folic acid preparations for anemia of pregnancy
— Antitubercular drugs like Isoniazid, Rifampicin, Pyrazinamide, etc.

—————( 3




/Routes of Drug Administration

Intranasal
\ / Topical
Sublingual

Oral

D -

I Intrathecal

Intra-articular

— Intravenous

<@ Intramuscular

Transdermal

[} KEY POINTS

1. Systemic route can be further classified as follows: 2. In intravenous route any volume of drug can be given but in
; | ! intramuscular route, maximum 5-10 ml volume can be given
Ent.eral . Parente.ral . > Route Angle of needle with horizontal
(through intestine) (not through intestine)
I o
hIﬁ ; ! v 25
' Oral || Rectal | Injectable Non-injectable M 90°
(i) Intravenous (i) Sublingual sC 450
(ii) Subcutaneous (ii) Transdermal
(iii) Intramuscular (iii) Intranasal Intradermal 15°
(iv) Inhalational




Other mechanism- Facilitated
Active Transport

Most common mechanism-
Simple (Passive) Diffusion

mg/hr = (ml x mg) / (hr x ml)
Infusion Rate = RDE

Absorption

Rate of Drug Elimination (RDE)=
Drug Clearance x Plasma

Concentration

Excretion

Kinetics of Drug Elimination

Zero Order

 Phamacolinetcs

What body does|to the drug?

First Order

Constant Proportion of drug

is eliminated per unit time

Constant amount of drug is
eliminated per unit time

Metabolism

Pharmacokinetics

lonized drugs can not
cross lipid membrane

Simple/ Passive Diffusion

s Lipid insoluble/ water soluble/ polar

Unionized Drug/ Lipid

Soluble/ Non- Polar

e can cross lipid membrane

Fraction of unchanged drug that reaches systemic circulation

Bioavailability(f) f= Area Under Curve(ORAL) X 100 / Area Under Curve( V)
Bioequivalence s Two Pharmaceutically equivalent compound of different brand (+/- 20%)
It is the total plasma required to accommodate
gli:stpriiubgur;'toﬁ?z:tlcgf i === the administered drug in the whole body at
plasma concentration.
avd = (Dxf0)/C ml
Distribution Unit- Litres s D- Dose, f0- Bioavailability (1 for IV route),

C- Concentration in Plasma

1. Proportional to Lipid Solubility

2. Proportional to Fat Content (Female>Male)

el — 3. Inversely Proportional to Plasma Protein
Binding

Redistribution

By Phase Il Reaction (Glucuronidation) \ Ultra short acting drugs (Thiopentone Sodium)

eg. Morphine

By Phase | Reaction (Oxidation)

Leads to Therapeutic Failure
by increasing metabolism eg.
Phenobarbital

Enzyme Inducer

Drug Interaction {

Enzyme Inhibitors s Cause Drug Toxicity eg. Isoniazid

[} KEY POINTS

1. Plasma protein binding

With albumin

(acidic drugs)

Warfarin
Aspirin
Sulfonamides

CNS drugs (except opioids
and tricyclic anti-depressant)

With a1 acid glycopeptides
(basic drugs)g YEOPEP

Antiarrhythmic drugs, e.g.
Beta blockers

Amiodarone

Lidocaine

3. Enzyme inhibitors and inducers
examples

2. t1/2: Time taken for drugs to
reach 50% of plasma

concentration . -
. Enzyme inducer Enzyme inhibitor
— Zero order—t1/2 increases Griseofulvin Valproate
with dose :
. . Phenytoin Ketoconazole
— First order—t1/2 is Rif — Cimetidi
constant ifampicin imetidine
Smoking Ciprofloxacin
Carbamazepine | Erythromycin
Phenobarbitone | Isoniazid

—— @k




\ / Pharmacodynamics

Introduction

Response seen as binary

Either effect produced or not?

Done for Population

ED50 - Median Effective Dose = Dose that produced effect in 50 % population
Dose that produce toxicity in 50 % Population

== Dose required to kill 50% of animals

Tl increased - Safer the Drug

TD50 - Median Toxic Dose
LD50 - Median Lethal Dose

Therapeutic Index (TI) = LD50/ED50

Describe Toxicity

Quantal dose response curve

Pharmacodynamics: Introduction

What drug does to the body?

Tendency of the drug to bind to

a target
Affinity Dose required to bind to receptor
Efficacy Effect produced

Maximum clinical effect produced
under controlled condition

Relative dose of a drug required to
Potency produce a particular effect
Potency proportional to 1/ dose

Graded dose response curve

Graded response is seen done for an individual

Tl decreased - High risk of toxicity of the drug

[ ) KEY POINTS

Quantal DRC (dose response curve)

Response

A
§ 100
©
>
[oX
o
& 50 —— —_—\ —
° | I |
5 I I I

I
ED50 TD50 LD50 Log dose

* ED: Effective dose
* TD: Therapeutic dose
* LD: Lethal dose

Graded DRC (dose response curve)

Response
7' N

A\

»
>

Log dose

ED50: Dose required to produce effect in 50% population. Marker of potency
TD50: Dose required to produce toxicity in 50% population. Marker of toxicity
LD50: Only in animals. Dose required to kill 50% animals. Marker of toxicity

Efficacy: B> A > C. Higher peak response = Higher efficacy

Potency: A > B > C. More potent at lesser dose

Affinity: A > B. (Affinity can be compared only if the drugs
act on the same target (only if DRCs are parallel)

B C——




Pharmacodynamics
Drug Antagonism and Drug Receptor Interaction

Intrinsic Efficacy =0 to +1

Intrinsic Efficacy = 0

Intrinsic Efficacy (IE) = +1 Partial Agonist - Submaximal Effect

Antagonist - No effect
(thus prevent the normal function)

Full Agonist - Maximal Effect Drug Receptor Interaction

Inverse Agonist - Opposite Effect

Pharmacodynamics: Drug Antagonism and
Drug Receptor Interaction Intrinsic Efficacy = -1to 0

eg. Charcoal absorbs alcohol from intestine

thus prevents its effect/ toxicity (5) Non- Competitive Antagonism

Increasing dose cannot displace
antagonist from the receptor

(1) Pharmacokinetic

Types of Drug Antagonism
(2) Chemical (4) Competitive (Pharmacological)
(3) Physiological

eg. Neutralizing effect

' Dose need to be increased Most Drugs

Chelating effect; Iron/ Copper eg. Opposite effect by acting on
different receptor

’ KEY POINTS (Adrenaline in Anaphylactic Shock)

Histamine (H1) - Bronchoconstriction
Adrenaline (3-2) - Bronchodilation

1. TDM (Therapeutic Drug Monitoring) 1. Inverse agonists have a unique clinical advantage: They not only block receptor
Indications activity but actively reduce baseline activity, useful in diseases with constitutively
active receptors.

BRI el sicannotbe measured easily 2. Drug antagonism has therapeutic implications: Physiological antagonists are used in

* To check the compliance in case of antipsychotic emergency settings (e.g., adrenaline for anaphylaxis), while competitive antagonists

drugs are dose-dependent.
* Low therapeutic index drugs—e.g. Theophylline, 3. Non-competitive antagonists offer longer duration of action: They bind irreversibly,
Lithium, Digoxin useful for chronic conditions needing sustained receptor blockade such as hyper-
e Antiepileptics in pregnancy tension and neurodegenerative disorders.

-1




« NCC
Through Vigiflow software s (National
v Coordinating Centre)
CDsco '
' Indian Pharmacopoeia Commission

o (IPC) Ghaziabad
Uppsala Monitoring centre, Sweden

(Distribute all over the world)

Harmful or unpleasant reaction associated

with use of drugs for treatment or diagnosis SLUZOED LI S

« A (Augmented) - Hypotension with AntiHTN
(Dose dependent & Predictable)

« B (Bizarre) - Hypersensitivity with Penicillin
(Unpredictable)

« C (Chronic) - HPA supression with Steroids Types
« D (Delayed) - Teratogenicity
¢ E (End of Use) - Opioid Withdrawal
¢ F (Failure of Drug) - Rifampicin causing OCP failure
(1) Preclinical trials
) ) Phase 0 (On animals)
Microdosing (Not Mandatory)
20 - 100 Healthy Individual - 1
Maximum Tolerable dose is (zgo(ﬂlglﬁfr:a-l;\"ssj s
determined
100- 500 Patients Phase 2
Efficacy and Safety is determined
) Phase 5
Efficacy and Safety Confirmed Phase 3
500 - 3000 Patients (Not Mandatory)
Post Marketing Surveillance Phase 4

[} KEY POINTS

Pharmacovigilance

Adverse Drug Reaction(ADR)
and Pharmacovigilance

Pharmacovigilance and Drug
Development

Drug Development

Cohort and case control
studies

Pharmacovigilance and Drug Development

It is related to Detection,
Assessment, Understanding
and Prevention of Adverse
Drug Reaction of Drugs

Drug failure

Drug Toxicity

More Powerful
(Gain of function Mutation)

Less Powerful

Effects of genes on drug

Pharmacogenetics

Pharmacogenomics

« Individualization of drug therapy in an
individual based on pharmacogenetics
(Increase dose if drug failure)
(Decrease dose if drug Toxicity)

1 onward).

myelosuppression.

Monitoring Center enhances real-time ADR detection.

robust preclinical research.

1. Pharmacovigilance is an active and ongoing process: It is not limited to post-marketing surveillance but should begin from clinical trials (phase

2. Microdosingin Phase 0 helps minimize risks: It allows early assessment of pharmacokinetics without exposing subjects to full therapeutic doses.
3. Genetic testing can prevent drug failure or toxicity: For example, testing for TPMT before giving azathioprine reduces the risk of severe

4. VigiFlow and global monitoring reduce delay in safety alerts: Integration of national centers like IPC Ghaziabad into WHO's Uppsala

5. Drug development is cost-intensive and lengthy: Most drugs fail in Phase 2 or 3 due to safety/efficacy issues, underlining the importance of

I C———




Autonomic

Nervous System

* Overview of Autonomic Nervous System

e Cholinergic Drugs
* Anticholinergic Drugs
* Adrenergic Drugs
* Antiadrenergic Drugs



Overview of Autonomic Nervous System

Involuntary '
+ GIT - Increases Secretion o (Thoracolumbar Origin - T1-L2 Segments of
+ CNS - Increases Cognition AKA - Cholinergic System Decreases Release of NE Spinal Cord)
[ Acetylcholine is the neurotransmitter | . AKA- gic: System [Ad ., Nor
SAnode — Decreases HR l (Craniosacral- 52-54 Segments and l adrenaline/ Nor Epinepherine (NE) ar « Heart- HR Increases, Conduction
AV node — Decreases Conduction 3.7.9.10 CN Nucle) ) Alpha2 (Gi neurotransmitter] ) Increases, Canfraction Increases
(Block) CNS, Ganglion, Adrenals pha2 (Gi) + G D Inhibits everywher « Kideny- RAAS Increases, BP
Presynaptic except Heart (increases/stimulates) Increases

I ' I |
Hean N reuronal)

Alpha Receptors (All GPCRs) Betal (GS)
_ Muscarinic (M) receptor Receptors Nicotinic (N) Receptors I
Alphal (Gg)
(GPCR) [M1,M3,M5- Gg, M2, Md- Gi] ACh gated Na+ @hannel receptors Postsynaptic Beta Beta 2 (GS)
' Beta3 (GS)
. . - « Radial Muscle of iris — Mydriasis

o Eyes (Circular Muscle of Iris) ~ Miosis + GIT~ Relax Muscle My « Cardiac and Skeletal Muscle ~ Contract
o Salivary gland - Increases Salivation + Bladder Sphincter — Contraction + Smooth Muscle — Relax -~ Bronchodilation,
« Bronchi - Constriction « Prostatic Urethra - Confraction Vasodilation (Reflux tachycardia, vagus stimulation),
o Bladder - Contraction + Blood vessel — Ct ion - \ iction  * Adipocyte- Lipolysis Uterus — Relax
« GIT - Contraction ' + Bladder- Relax » Liver and Sk_eleial Muscle — Glycogenolysis —
« Blood vessel - Vasodilation Neuromuscular Junction Hyperglycemia

. The autonomic nervous system (ANS) regulates involuntary functions like heart rate, digestion, and respiration.
. Itis divided into sympathetic (fight or flight) and parasympathetic (rest and digest) systems.

. Cholinergic neurons release acetylcholine and act on nicotinic and muscarinic receptors.

. Adrenergic neurons release norepinephrine or epinephrine and act on alpha and beta receptors.

. Most organs have dual innervation with opposing actions from sympathetic and parasympathetic nerves.

[ P KEY POINTS

1. GPCR
(G protein coupled receptors)
(mnemonic—qis)

M1, M3, M5 | M2, M4 =

al o2

p1, B2, B3

Sympathetic (T heart and rest{)

Parasympathetic ({ heart and restT)

1
2
3
4
5
2. Effect of ANS
Organ/system
® Heart
* CNS
* Eyes

* Salivary glands

* Sweat glands

e GIT

* Bronchi

¢ Bladder detrusor
¢ Bladder sphincter

e HRT, BPT, ContractionT

* Radial muscle of iris—>Mydriasis

e | Salivation

e T Sweating

e | Contraction and secretion
e Bronchodilation

e Relax (Yurination)

e Contract (Yurination)

e HR{, BP{, Contractiond

* T Cognition

e Circular muscles of iris—>Miosis

e Accommodation musles—Accommodation reflex

e T Salivation

e T Contraction and secretion
¢ Bronchoconstriction

e Contract (Turination)

e Relax (Turination)




(A) Muscarinic Agonists

Used in Smoking Dependence/ Cessation

(B) Nicotinic Agonists

Uses- Peripheral - On

mems.  Bladder, Muscle, GIT
« Treat Bladder atony
« Gastroparesis

. KEY POINTS

Cholinergic Drugs

4] Tersary Amines
(Cross BBB)

(B) Quaternary Amines
{Does nat cross BAMH)

Increases ACH Level In synapse

Blocks AChE enzyma

/

= Cuimes (Pralidoxime, Obidoxime)
CAN TeVerse i initialy.

1. Cholinergic poisoning

* Bradycardia
* Agitation
e Salivation and LacrimationT
e UrinationT
e PINPOINT PUPIL (Miosis)
* Bronchospasm
DOC: e Atropine (monitor the effect
by pupil size)

e Other drugs that can be given
are oximes that are most specific
drugs for this condition like
Pralidoxime, Diacetyl
monoxime, Obidoxime

DOC: Physostigmine

— Treatment—

DOC—Pyridostigmine

{No response

Steroids

{No response
Immunosuppressants (cyclosporine)

Anticholinergic poisoning

Ex. OPC Ex. Atropine, belladonna, Datura poisoning
(organophosphate compounds) e Tachycardia e Delirium ¢ Dry mouth
poisoning

* DILATED PUPIL (Mydriasis) ¢ Constipation

2. Myasthenia gravis

— Diagnosis—Atropine + Edrophonium (tensilon test)

Generalized MG Myasthenic crisis

e Urination

Intravenous
immunoglobulin (IVIg)

Feature

Directly acting
cholinergic drugs

Comparison of directly and indirectly
acting cholinergic drugs

Indirectly acting
cholinergic drugs

MOA Act directly on Inhibit cholinesterase
cholinergic receptors [enzyme, increasin
(muscarinic/nicotinic) | acetylcholine levels

Site of | Receptors on effector |Synaptic cleft (by pre-

action, |organs venting ACh breakdown)

e.g. Pilocarpine, Neostigmine,
Bethanechol, Physostigmine,
Carbachol Organophosphates

Effect on| Mimic ACh but Enhance the action

gﬁitl}i’rll_e do not alter its of ACh by delaying

(ACh) degradation its breakdown

Clinical |Glaucoma, urinary Myasthenia gravis,

uses retention, xerostomia |Alzheimer’s disease,

reversal of NM blockade

=
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2.3
\_ / Anticholinergic Drugs

[Choline reuptake inhibitor] - _
[Prevent ACh entry into vesicle] e _

Decreasing ACh levels in synapse

2ndline Anti - . \iecamylamine e Ganglionic Block emsse  Nn Block |

HTN Drugs
0

Non- Depolarizing
e= Muscle Relaxant e NmBlock e Nicotinic Receptor # _
(NDMR)

AV Node SA Node

' t Conduction 1t HR
. |

[Block Voltage Gated Ca+
channel on Presynaptic neuron]

-
Block release of ACh into synaptic cleft ( _

Decreases Cognition, used o
in Narcoanalysis Mydriasis

Cycloplegia l HCL

Decreasing

Reduce Contraction '

Used in
Conduction Block

Used in
BradyCardia
(DOC- Atropine)

. KEY POINTS

* Mnemonic—be SOFT—for Anticholinergics acting on bladder e Solifenacin and Darifenacin are selective M3 blockers
Be (bladder)—Darifenacin — S—Solifenacin
O—Oxybutynin — F—Flavoxate, Fesoterodine

— T—Tolterodine, Trospium

2 —




(DOC For ADHD)

Increase R

_ e (A) Catecholamine 1
- == Dose Dependent action

0-2 microgram/kg/min e 2-10 =» =10
’ Cardiogenic
Ollgouna Acute CHF Shogck

Ce e e
® IGEID

\

Adrenergic Drugs
==
s e
—-(_-

ase of
- T\ \-

(B) Non- Catecholamine
(Synthetic Chemmals]

Fast Acting

Fast Acting

—— -T-

- - L -

1. Epinephrine/adrenaline
a. DOC: (i) Cardiac arrest, (ii) anaphylactic shock
* Dosage: 0.3-0.5 ml IM at 1:1000 dilution; If no response
after multiple doses; Consider: 0.25 ml IV at 1:10,000 dilution
Note: As local vasoconstrictor: 1:100,000 dilution
(with local anesthetic)

2. Dale phenomenon

¢ Initially, epinephrine at high concentrations stimulates
o-receptors that increases BP
e Later on at low concentrations, stimulates B,-receptors

that decrease BP
3. Vasomotor reversal of Dale

¢ Epinephrine + a-blocker: Decreases blood pressure

4. Vasomotor re-reversal of Dale
¢ Epinephrine + B-blocker: Significant increase in blood
pressure

Time

BP

v

N

Administration of drug

B,

— Biphasic pattern
(Dale)

— Epi + pB-blocker
(re-reversal of Dale)

—— Epi + a-blocker
(vasomotor reversal of Dale)

=
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Antiadrenergic Drugs
- DOC- « 2nd line Drug in HTN

= Migraine Prophylaxis
« Essential tremor
« Intraoperative HTN Uses:- « DOCin HTN with == « Stable Angina
— Cheese Rxn « Glaucoma (Timolol) « Aortic dissection
+ Clonidine withdrawal HTN . M « Hyperthyroidism
boc- « CHF- Chronic
—- == Preoperative HTN in « Arrythmia
l Pheochromocytoma « HOCM

. 3rd (Selective +
(B) Selective = - 1st (Betal + Beta2) 5.4 petq 2) l
_ (Non- SE|ecuve) (Cardio SEIeCtive)

' Common S/E- Beta blocker with Intrinsic - Water Soluble
o vretra Ejaculation Failure ~Sympathomimetic Property | Properties | === geta- Blockers
Dilation (Block) ¥ Floppy Iris ' ' '
v Dilation (Block)

Beta- Block + Na+ #
(Membrane Stabilizer)

HTN x v
BPH

DOC in BPH + HTN
1. Terazosin

2. Prazosin

3. Doxazosin

[} KEY POINTS
1. Indirect acting sympatholytics

2. Treatment of BPH

* Metyrosine {tyrosine hydroxylase Static component of obstruction Dynamic component of obstruction
=)} —>~J/synthesis (increased size of prostate) (contraction of prostatic urethra)
* Reserpine, tetrabenazine,  Finasteride (5a-reductase type 2 inhibitor) |
deutetrabenazine -» VMAT2 v Tamsulosin (a-blocker)
(vesicular monoamine transporter) |Decrease dihydrotestosterone synthesis from testosteronel (immediate relief)
receptor (-)—>{synthesis
| Decrease size of prostate (takes time) |

TG ——




Autacoids

e Overview of Autacoids

* Antihistaminic Drugs
* Serotonin and Related Drugs

* Nonsteroidal Anti-inflammatory Drugs




i / Overview of Autacoids

ww==  Prostaglandins (PGs) s

. + Angiotensin
Leukotrienes | W UpdAdacods  Auscoids (i Peptide Autacoids | | grEEE

(Eicosanoids)
. ISR — ° Soin
- LTC4 Thromboxane

unknown
L — R —-—
LTB4 ' %ﬂ%ﬁonln (5 Hydroxy Tryptamine) GIT
I e EEEETED P types of Receptors

(All GPCR except SHT3) '
Prokinetic

e sotaorston e R 4 -

migraine '
lon Channel receptor
+ Decrease 5HT2 stimulation Brain (CTZ area)
— Decrease 5HT Release

Antihistaminics = H1 blockers = - v v

L .
Anxiety Block
A

H2 blockers - Histamine (4 types of Anxiolytic V

l @@@p -] '

Block Antiemetic

Decrease acid secretion - v
— used in Peptic ulcer
Anxiolytic and Atypical Antipsychotic
[} KEY POINTS

1. Histamine causes triple response (Lewis reaction): 4. Prostaglandins have diverse roles:
* Red SIFOt (Vasodilabtilon)) flare (axon reflex), and wheal e PGE,: Vasodilation, fever, pain
capillary permeabilit . . . . .
. An%hlstgrgmes like ce};rlzine block H1 receptors * PGE,,: Uterine contraction (used in labor 11‘1duct10n)
2. Serotonin (5-HT) regulates multiple systems: ¢ Thromboxane A, (TXA,): Platelc'et aggregation .
e Involved in mood (CNS), platelet aggregation, and GI motility 5. Leukotrienes cause bronchoconstriction and inflammation:
e 5-HT3 antagonists (e.g. Ondansetron) are antiemetics used in * Key role in asthma; Montelukast, a leukotriene receptor antagonist,
chemotherapy is used in prophylaxis
3. Bradykinin is a potent vasodilator and pain mediator: 6. Autacoids act locally and have short duration:
e Contributes to inflammation, ACE inhibitors increase bradykinin— * Their effects are rapid and short-lived, making them ideal for
cough and angioedema moment-to-moment physiological adjustments

o —




[ ) KEY POINTS
Receptor

H1

H2

H3
H4

GPCR

Gq

Gs

Antihistaminic Drugs

+ Cross BBB- Highly Sedating
« Less Potent
« Block Muscarinic receptor - Anticholinergic

Very less cross BBE- Non- sedating/ Less sedating
Maore Potent

Do not block muscasinic receptor

DOC for Urticaria

Also used in allergic rhinitis and conjunctivitis

effect - Highest in (Dimenhydrinate) « Derivatives of earlier generation drugs

Uses:- « Used in Peptic Ulcer Disease

. « H2 Receptor increase the
* ;ﬁ;ﬁ;ﬁ;ﬂ;ﬁ;ﬁ:e release of HCI from parietal cell
« Peptic Ulcer of stomach - blocked - HCI

decreases Presynaptic receptor

SIE:- Antiandrogenic Effect

» Gynacomastia in male

« Galactorrhoea in female (also
increases prolactin)

Effects

Bronchoconstriction in bronchi

Vasodilation in blood vessels (ENOS @)—Anaphylactic shock
T Contraction in GIT T Wakefulness in hypothalamus
T Itch in peripheral nervous system

T Contraction, — heart rate in heart
T HCl release in GIT (parietal cells)

Inhibits H1, H2 presynaptically
{ Histamine release

Mediates chemotaxis on leucocytes

Mediate Chemotaxis in leucocytes
* Mo drugs as of now, but potential
use in future can be in — Atopic
Dermatitis

Increase wakefulness in Narcolepsy

Block will lead to increase

in Histamine release Wakefulness Increases

Block Effects

Anti-allergic — antipruritic
Anti-motion sickness
Anxiolytic, e.g. Hydroxyzine, Cetirizine

Anti acid secretory agent used in peptic ulcer disease,
e.g. Ranitidine, Cimetidine

T Wakefulness in narcolepsy,

e.g. Pitolisant
——




i /Serotonin and Related Drugs

. KEY POINTS

MOA:
Increase Peristalsis

(Prokinetic drug )

Use:

In Gastroesophageal Reflex
l Disease (GERD)

MOA: l

Block CTZ Area — Antiemetic
Use: Decrease 5HT release
DOC for Chemotherapy

induced Nausea and Vomiting l

SHT1A Agonist
Aaenst - - (G

S5HT1F 5HT 1B/1D
Agonists Agonist

+ Coronary Vasoconstriction
« Sweating
+ Pain in Jaw/ Neck

Decrease CGRP release in 5th Cranial ci:-
nerve « with Ergotamine
ot o Potent Viasoconstrictor
Prevent meningeal vessel dilation Gangrene of organ with

end arteries

1
Used in Acute Attack of Migraine

Treatment and prophylaxis of migraine Migraine Prophylaxis: (A) Antiepileptics:

¢ Topiramate * Valproate
Acute Attack of Migraine 5. Paracetamol, ketorolac (NSAIDs) Antidepressant (Imipramine)
1. Triptans (5-HT1B/1D agonists) e DOC for mild to moderate attacks | (B) Beta blockers:
e DOC for severe attack * Used in pregnancy with caution * Propranolol—DOC (botulinum toxin)
2. Lasmiditan (5-HT1F agonist) 6. Chlorpromazine (C) e Calcium channel blockers: Flunarizine
3. Rimegepant (CGRP ligand . * CGRP ligand blockers: Eptinezumab
block%rsl,)) ( § e (D2 blockers) * CGRP R%ceptor blockersFErenumab
4. Ergotamine (ergot alkaloids) 7. Opioids (oral Codeine) (D) Methysergide (ergot derivative) m—)

Not preferred
because it can
cause
pulmonary
fibrosis

=




Nonsteroidal Anti-inflammatory Drugs

Uses:- -

a. Dysmenorrhoea

b. Acute pain l

SIE:- —— Oral Selective COX2 inhibitor
a. Hypersensitivity
b. Peptic Ulcer

c. Nephrotoxicity
d. Cardiotoxicitv

H
Dose dependent effect

Parenternal

 Nonstorian Antitammatory Drigs (NSADS)

Non-Selective COX Inhibitor
7 [Block COX1&COX2]

inflammatory (Poar)

SIE: -

Drug poisoning — Hepatotoxicity

Use: Antipyretic, Analgesic (Good), Anti-

3.4

/

MOA: Block COX — Decrease Prostaglandin

e 50-325 mg OD - Antiaggregant b .
DOC for closure of PDA « 325-650 mg SOS- Analgesic/ DOC - N-Acetyl Cysteine (NAC) — Block NAPQI
( Patent Ductus Arteriosus) Antipyretic (Metabolite of PCM)

DOC for Acute Gout e 3-4 gm/day - Anti- inflammatory
SIE:- Bleeding, Reye's Syndrome

. KEY POINTS in child with Viral fever
1. PARACETAMOL POISONING Membrane phospholipid
Prediction of hepatotoxicity is done by “Rumack-Matthew nomogram” | (phospholipase A2)
Arachidonic acid
2. EICOSANOIDS — prostaglandins + leukotrienes \

% PGH2, PGG2 — ¥ TXA2 (Thromboxane)

* Analogues: Iloprost, Beraprost, Treprostinil
 Used in pulmonary hypertension ¥ PGE2

PGF2a analogue: Latanoprost, Bimatoprost
DOC for open-angle glaucoma

Cyclooxygenase (COX) [blocked by NSAIDs]

* Platelet aggregation ¥« PGI2 (Prostacyclin) [endothelium]

PGE?2 analogue: Dinoprostone < DOC for cervical ripenin
PGE1 analogue: Act via same receptor to treat NSAIDs v LTC4, LTD4
induced ulcers (Misoprostol, Alprostadil) % PGF2a

/
COX pathway LOX pathway
v

v

|
* LTA4

Pranlukast

v« SHPETE — 5HETE

Plasma
conc.

« Causes attack of bronchial asthma
* Blocked by Montelukast, Zafirlukast,

Unsafe
zone
Safe
zone

Time zone

Lipoxygenase (LOX) [blocked by Zileuton]

=T




