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¢ Introduction and scope of Pharmacology

¢ Various routes of drug administration - advantages and disadvantages
¢ Drug absorption - definition, types, factors affecting drug absorption

¢ Bioavailability and the factors affecting bioavailability

¢ Drug distribution - definition, factors affecting drug distribution
¢ Biotransformation of drugs - Definition, types of biotransformation reactions,

factors influencing drug metabolisms
¢ Excretion of drugs - Definition, routes of drug excretion

Absarption of Drugs

¢ General mechanisms of drug action and factors modifying drug action

1.1 INTRODUCTION & SCOPE OF PHARMACOLOGY

1.1.1 Introduction

e Pharmacology is the science of drugs (Greek: Pharmacon
— drug; logos — discourse). It deals with the interaction
of exogenously administered chemical molecules with
living systems. Any chemical substance capable of pro-
ducing a biological response is called a drug. It includes
all knowledge about drugs, especially for their safe and
effective medicinal use.

e Forthousands of years, drugs were crude natural products
of unknown composition and limited efficacy. Their overt
effects were known, but mechanisms were unknown.

1.1.2 Divisions of Pharmacology

(A) Pharmacodynamics - “What the drug does to the body”
e Itincludes physiological and biochemical effects of drugs
and their mechanism of action at organ/system/cellular/
molecular levels.
e Example: Adrenaline — [-receptors — G-protein activa-
tion — Adenylyl cyclase stimulation —» T cAMP — cardiac
stimulation, glycogenolysis, hyperglycemia.

(B) Pharmacokinetics - “What the body does to the drug”

e It includes Absorption, Distribution, Metabolism, Excre-
tion (ADME).

e Example: Paracetamol is rapidly absorbed (peak 30-60
min), 25% protein bound, widely distributed (Vd ~ 1 L/
kg), metabolized in liver (glucuronidation, sulfation), ex-
creted in urine, half-life 2-3 hours.
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General Pharmacology

1.2 VARIOUS ROUTES OF DRUG ADMINISTRATION 1.2 3Nuf¥ 37 & fafirr ant

ROUTES OF DRUG ADMINISTRATION
T |

v v
LOCAL (®4T-14) SYSTEMIC (Riefire®)
v v v v v
Arterial supply Deeper tissues Topical route Enteral (€e3d) Other Systemic Routes
- Intra-arterial (TT&R F) (Fag! /) L - (3ra Refire |rf)
(et :z? . i — = QOral (ﬁm ) = Intravenous (i.v.) (3fR-RRRT)
SR- ) . ln.tra—%_rmtlcplar injection = Sublingual / Buccal || ® Intramuscular (im.) (3fTR-U=f) = Transdermal
l(34?"<'-h 3?“"’” (S % =/ gaba) || = Intradermal (i.d.) (3/R-a<) (= & e )
* Intrathecal injection = Rectal (TaRMT) = Subcutaneous (s.c.) (@9 & =) = Inhalational
(W—WW) = Cutaneous (Gd14) + Dermojet (SHfvIe) (4T &)
* Retro bulbar injection * Pellet implantation (aﬁ'c' ZUICIH) = Intranasal
(CEEEREEERE)) * Nonbiodegradable implants (% & 3R
(R-3q s(vHey SHaCY)

Figure1.2 : Routes of Drug Administration / fa=1.2 : gar FEE g

1.2.1 YUITeiTd ARt

A. Tava At siEtg Ant § M, sy & e oik 1er ot
RIS

Table 1.3 : Enteral Routes / aTfeieT 1.3 : Teve ARf

1.2.1 SYSTEMIC ROUTES

A. Enteral Routes: Enteral routes include oral, sublingual,
and rectal routes.

Definition (IfHTT)

Advantages (¢ITH)

Disadvantages @Tﬁ)

Most common, oldest & safest
method. GI tract surface area helps
absorption.

(TS T, [RIAT 9 JRI&d a4
s g 3 9t Tag Srawivor §
R )

Drug placed under tongue — rapid
mucosal absorption.

@ar oty & 3 @ o ® - oo
SGRIYT|)

Drug absorbed via rectal mucosa
due to rich blood supply.

TG BT IF Y[ P HROT gal
Sl § St )

1. Oral Route ('Fﬁ'@ﬂ? 1=|T"f)

Safest, Convenient, Economical

CIRTer, gfaurse, fermrad)

. Sublingual Route (StY & -2 / Hafergera anl)

e Rapid absorption (@R Ao

e Avoids first-pass metabolism
(TH-TTH A0 e

e Drug can be removed if needed

(3tfafad gar §ers o Tl §)

e No gastric irritation (’Eﬁ%ﬁ? EREE))
e Useful in vomiting/ elderly/ uncon-
scious patients

@l TG A1 97 7 AP arad TiSn o
Iuanth

¢ Slow absorption i GﬁﬂhWUT)

¢ Not for emergencies

(3fare fRfa # Iugi =g
e Irritant/unpalatable drugs avoided
¢ First-pass metabolism

(G -TH TaTI=)

* Buccal ulceration (g & B )

¢ Lipid-insoluble / large MW drugs
unsuitable
SUIH Te)

e Irritation (SI¢TH)
¢ Irregular/unpredictable absorption

(3ffraftd/sura srawiyor
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General Pharmacology

1.3.1 Drug Absorption

e Absorption is the movement of a drug from its site of ad-
ministration into the systemic circulation.

¢ Both the extent of absorption (how much of the adminis-
tered dose is absorbed) and the rate of absorption (how
fast it is absorbed) are important in determining the on-
set, intensity, and duration of drug action.

1.3.1.1 Types of Drug absorption/ Membrane Transport

1.3.1 &aT 3GV

. T fBdt gar @1 I9F QU 91t e § Refie
TGO H ST B

. a1 % 3R B YHIT, Aot 3R T T B H, TaT & TRa-
1 AT (G TS SIol BT foraT T Wk 714) SR WRa- $hi &
@z frat ot & Trar T AT &) st ]

1.3.1.1 SdT 3G & YHR/fewit uRasy & bR

Types of Drug absorption/ Membrane Transport

AT AT P YHR/ et uRasd & YR
1

v

a. Passive Transfer
ffera uftag=
« Simple diffusion (¥R UHR)
« Filtration (ﬁ@ﬁ)

b. Carrier-Mediated Transport
JEP-HAfeyd ulvass
« Active transport Nﬁ')‘q qﬁaﬁﬂ)
« Facilitated diffusion (JTH U¥R)

c. Endocytosis and Exocytosis

TSIT3IR 3R TaHHIgee

Figure 1.11 : Types of Drug absorption / Membrane Transport

o 1.11 : a1 30 & YbR / fRreeit ufagq & YR

Absorption Mechanism Drugs Absorbed GI Lumen Membrane Blood
(ST ) ( it gaTg) (Gl &gF9) RE)
Passive Most drugs having high lipophilicity )
e J= ity @wr-ga-=iad) EUCEIY
Diffusion . .
Frfera TeR) Molecular weight (MW) in the range 100-400
3{TUTfdes HR (MW) 100-400 & Sitdl -
Pore Transport Water-soluble drugs (Sd-ga=iTd gand) » 3
(g ulvag=) Molecular weight less than 100 (3{TUI[d&® YR 100 ¥ HH) D
Ion-Pair Drugs that ionise at all pH conditions ¥ A
Transport 3 gard S ot pH uRfRufaat  smafad e §
(M- Absorbed after complexing with oppositely charged ions
gRae) AT SR Sl & T IR I & T1E Ha=vd gidl &
l\fl::cr;:i:d Structure-specific drugs EG1-fafy <9 1)
T " Drugs with affinity for carriers.
ra“;p"'% AEHI & Ul Y T arelt gamd
(e ﬁ- Transported from specific sites (RfRIF R ¥ uRared gt B
Endocytosis Macromolecular nutrients (ﬁﬁﬂﬁm IlER dd) "-P

Drugs absorbed as solid particles or oily droplets

319 T A1 defig 4l & FU H Sraifid

adid

Figure 1.12 : Types of Drug Absorption / R 1.12: @W\W%W

a. Passive Transfer: Passive transfer occurs without the use of
energy. Movement always takes place along the concentra-
tion gradient.

i. Simple Diffusion
e Simple diffusion is the movement of drug molecules from

higher to lower concentration across a membrane.
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¢ Steps involved in neurohumoral transmission
¢ Definition, classification, pharmacological actions, dose, indications, and contraindications of

a) Cholinergic drugs

b) Anti-Cholinergic drugs

c) Adrenergic drugs

d) Anti-adrenergic drugs

e) Neuromuscular blocking agents

f) Drugs used in Myasthenia gravis

g) Local anaesthetic agents

h) Non-Steroidal Anti-Inflammatory drugs (NSAIDs)

2.1 NERVOUS SYSTEM

Pharmacology is the science of drugs (Greek: Pharmacon
The nervous system is defined as a systematic collection
of cells designed for the transmission of electrochemical
inputs from sensory neurons to the region where a reaction
occurs through a network. The nervous system consists of a
network of neurons and synapses that transmit information
from the brain and spinal cord to other portions of the body:.

DRUGS ACTING ON THE
PERIPHERAL NERVOUS SYSTEM
g 3T a7 W Bt HA areil nuferr

2.1 dEdTdF

dfepT T3 Pl SIRBIST & T T HFaRYd g & U
Ry foan ST @, it Hae=ia <Rl 9 fagd-smmafe
TR BT I & Ib UgdH & o R T § el ufafsar
I4F Bt 81 T8 dfEeT dF GRAT iR RAw & o ¥ e
1 B1aT 8, S AR U7 Aoy © YT IRR & 3= UFT adh

UgaTa g

Nervous Syﬂ(?iﬁm GE))

v

Central Nervous System (CNS) (510 i1 =)

= Brain (IT%W)

v

Peripheral Nervous System (PNS) (uf¥dha et o)

v

* Spinal Cord (g #1 &) ﬁifferent System (Motor) (Wi Wﬂ?ﬁ)} { Afferent System (Sensory) (Hd<! HumTet) J
[

v

[ Somatic Nervous System (&8 dfier o) ] [ Autonomic Nervous System (¥TI a1 ?ﬁ)}

= Parasympathetic Nervous System (WRT& 4l af®T @)
= Sympathetic Nervous System (G[ﬂiﬁtﬁ T o)

Figure 2.1 : Classification of Nervous System

o 2.1 ; dfeT &3 &1 FEifmor

2.1.1 Central Nervous System

Central Nervous System (CNS) is often called the central

processing unit of the body. It consists of the brain and the

spinal cord.

e Brain: It helps us in discovering new things, remember-
ing and understanding, making decisions, and a lot more.
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Drugs Acting on the Peripheral Nervous System

Choline (&)

Na+

Choline (&)

Acetate (gHR<)

O

Acetylcholine

(efaEEssaET)

|

naptic Vesicle

(—- Acetylcholine
(efRErEawEE)

Figure 2.4 : Representation of Cholinergic Transmission

7 2.4 : HciaRie grafRe &1 ufaffia

2.3.2 Cholinergic Receptors 2.3.2 SiciAD Rapsd
Table 2.2: Cholinergic receptors / qIferT 2.2: BieAfe frapd

Receptors Subtype Receptor Family Location
(GEiL5) (GECIER) (R&eR oRar) (RIT)
M, Gq Gastric glanfl, entericvneurons, a}ltonomic ganglia, CNS
Muscarinic m R, GeRe Rl ﬁm AEE)
mﬁﬁ M, Gi Heart, smooth muscles, nerves (a3, ¥4 HIH, 7-@)
M; Gq Glands, smooth muscles, eye (‘J‘fﬁ'q\'f, Y A, G{\IIE)
Nicollhe Nm Ion channels (199 %ﬂﬂ) Neuromuscular junction (@W Sa=)
Autonomic ganglia, adrenal medulla, CNS
(ﬁﬁ-ﬁﬁﬁﬁ?) N, Ion channels (W%’iﬂ) @I’qﬂﬁ:ﬁ?‘lm, Q@Wﬁg?ﬂ, ey

2.3.3 PleAfTP garsif &1 affeor

Table 2.3: Classification of Cholinergic Drugs

ATRADT 2.2: BIcAHATND ST BT GTHIT
Sub-class (G'Cla"'f) Examples (3qIgRUI)

2.3.3 Classification of Cholinergic Drugs

Main Class (31 )

Esters of choline

(ePIeiH b TER)

Directly Acting

Acetylcholine, Methacholine, Carbachol, Bethanechol

(URICTS e IeTgH, HUTpIaiTE, SHielila, sd-dla)

g frarsfie)

Alkaloids (&R)

Pilocarpine, Muscarine, Arecholine (@A, ARBH, WahIfer)
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Drugs Acting on the Peripheral Nervous System

e Mechanisms of Antibody Action: The antibodies affect . GEiet @I fopar-fafY Ceid M UeR ¥ RIEHR
neuromuscular transmission by: TERUT Y UHTAd Bl %

1.Binding to Nicotinic Receptors: Prevent acetylcholine 1. Fifefe RApd @ du=: tersasmiciy o 39 AT A
from interacting with its receptor — impaired synaptic \‘{Eﬁﬁm% - qﬁ%ma@ae‘rm%l
transmission.

2.Cross-Linking & Accelerated Degradation: Anti- 2. ®1a-feifd v @l srages: Tdeiel gRT IUT BIg-
body-induced cross-linking causes internalization and feifbT o ﬁﬁgﬁm STARBIBIT 3R 3gged Eﬂ'dT % - NMJ

degradation of receptors — decreased receptor number IR Fpd Pt Tem &Y gl St 3
at NMJ.

3.Destruction of Post-Synaptic Membrane: Comple- 3. qﬁR’-'{-l‘lEﬁf@Tﬁ STt @1 foamsn: Fiacide-Ffka afa &
ment-mediated damage leads to lysis of the membrane. PR 3Tl o7 AR gl 8|

Synaptic Vesicles

(e 3fen)

Acetylcholine Acetylcholine (UREEAHIATE)
Recepiors Antibodies (U8t
Blocked Receptors (a5 frahed)

Reduced Muscle
Contraction
(arrerdfava & R —
T d )

Muscle Cells (Hieafarat

Figure 2.10 : Myasthenia Gravis / g 2.10:: R Afaw

2.8.2 Clinical Features 2.8.2 ASIF A&7
The symptoms resemble neuromuscular paralysis produced ARRAGT AT & A&0T HARRRA §RT ITF FRFRG R
by tubocurarine. T&TITd & GHH Bid g |
Typical features include: 39 falRy wgmor Fafafaa &
¢ Ptosis (drooping eyelids) . DIRM: uds! &1 b SfHT
 Diplopia (double vision) . fewnfuan qev fewrE &
¢ Dysphagia (difficulty swallowing) . fewpiomar. frram & sfems
e Dysarthria (difficulty speaking) . feganfan S # wfers
e Weakness of limbs and extremities . yarafi 3R 3T & HHIRT

o In later stages generalized weakness involving all skeletal . 9 & WRON A JHt Hpreia AGURET BT THIGT B aralr
muscles HHABd HHART
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r 'DRUGS ACTING ON THE EVE
3Tl U 3¥AX HIA dredt gdIe

Definition, classification, pharmacological actions, dose, indications and contraindications of
e Miotics
¢ Mydriatics
¢ Drugs used in Glaucoma

3.1 MIOTICS 3.1 Arfes

3.1.1 Introduction 3.1.1 o
Miotics are those pharmacological agents that produce con- forafeay 9 siweia Toicy g gacht & Hgra- (TrRRE) &
striction of the pupil (miosis). They generally act by stim- PR A & | T JH: 3G BT MR o) fR¥brerex Aioh
ulating muscarinic cholinergic receptors present in the iris TuT Rycitert Argueh o Sufyd meife Hiftriie Rapd
sphincter muscle and the ciliary muscle of the eye. As a re- P IAMId PIP B HId %I g a1 & uRumMRe=g
sult of this action, they increase the outflow of aqueous hu- E@Hﬂ?ﬂ NG & T U Uy g P i Hd §¢ ol
mour through the trabecular meshwork and thereby reduce %, ORI 3id:73 g1 B4 8 Sl %I firgifeaa &1 a1 JUTRT
intraocular pressure. Miotics are primarily used in the man- D b ITIR H—FARIYH SUH-TTe Tefeb HI—aT garsfi
agement of glaucoma, especially open-angle glaucoma, and g ITA Wﬁﬂ (Q?I?ﬂ Eal av_('l'lﬂ) HI Iee | [ ST g

in the reversal of drug-induced mydriasis.

Sphincter Pupillae

5 Ciliary muscle
(Frtaes daft gfist) cﬁvﬁm% o
Parasympathetic ]
bl ) Suspensory ligament ) ‘\ N Cornea (350ee)
/fﬁ‘\ Lens (df®) ——— .’I |
{11 | ._,J._\ \ B Iris ($7%=)
“ o
A : i Canal of Schlemm
i i A0 D
ENfkstos Pl:;:i;lae ! Sympathetic iz (==t =fer=)
(Rrecmren e gref) (srgehdt) y

Figure 3.1: Autonomic Innervation of the Eye

o 3.1: aif@ @1 S IH® gTa3=

3.1.2 Classification of Miotics 3.1.2 A &1 affepur
e Direct-acting cholinergic agonists: pilocarpine, car- . STEE-UfdT SieAiie TR Adeftb, serd iR
bachol and acetylcholine. R EN CANIER]
o Indirect-acting anticholinesterase agents: physostig- . SASRINGE-UfRT Udoifonvesd Toie:  fholiRedrsT,
mine, echothiophate and demecarium. HIRAthe 3R SHHRTHI
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Drugs Acting on the Central Nervous System

2. REM (Rapid Eye Movement) Sleep 2. REM Rfrs 31 gatle) fig
« NREM sleep consists of four progressive levels/stages of « NREM =i # 8T8 & IR it TR/RUT (0 T 4) B1d &

depth (0 to 4).
Sedative & Hypnotics (JTH® 3R fRgra)
|
v v
Barbiturates (H'Iﬁﬁﬁtﬂ) Benzodiazepines (ﬁvﬁmﬁm Other drugs (31)
s N
Long Acting (Sre@1iere) Non- benzodlazepme hﬁgnotlcs
* Phenobarbitone
Short Acting (Tg®Teeh) Antlanx1ety ('Q'a TETge) > Zoplclone\_rﬁﬁ?ﬁﬁ:f
«+ Butobarbitone * Diazepam ( > EszoplcloneQ\_rﬁﬁa?ﬁ?
« Pentobarbitone Uaalfge * Chlordiazepoxide > Zolpidem SasH
Ultra-short Acting (3ifd-ag®1ierd) ( > Zaleplon St

¢ Lorazepam (?h"ﬂ@um)
* Oxazepam (&ﬁﬂﬂ'I@NTH)
¢ Alprazolam (QFI'Q'IG?IFITH)

* Thiopentone

+ Methohexitone HdigfaRTCH

v

Hypnotic (RmMfew)
Anticonvulsants » Diazepam
gdl- [ * Flurazepam

+ Diazepam (STIoIUTH) * Nitrazepam
* Lorazepam (SIRTo/TH) * Alprazolam

+ Clonazepam (FAHToIITH) * Temazepam

* Clobazam * Triazolam (g

v

X

Figure 4.4: Classification of Sedative and Hypnotics

T 4.4; TS 3R FHEET arell garsi 1 affepor

4.2.3 dSISTESUTSH (BZD)

Tt SSlisreuET ® U SofF a1 gt § o Ia-gewiy
SaoTTg 7 4 gl €t 31

B B Pt oTR: e (rIfET MeHer winwm), faftas
RRed, 99 %, CNS & 31 &3

fopanfafr

4.2.3 Benzodiazepines (BZDs)

e All benzodiazepines contain a benzene ring fused to asev- ¢
en-membered diazepine ring.

e Sites of Action: Midbrain (ascending reticular forma- -
tion), Limbic system, Brain stem, Other CNS regions.

Mechanism of Action

Bind to specific site on GABA-A receptor
(Different from GABA-binding site) (GABA-A ff¥ex
TR T H15E € 984 ¢ (GABA-aEfE arge € arem)

Benzodiazepines

(S=TrsTgeiarE)

Increase in frequency of opening of CI~ channels

(C1- &= & e oy iiredieht  wgted

4

CNS depression Membrane hyperpolarization Increase in GABA-mediated chloride current
(ehroes sme=) (A=A grEuRbIeRTE ) (GABA-Hifeqes awilvigs oée & agiad)
Figure 4.5: Mechanism of Action Benzodiazepines
R 4.5: SSSTASUTST B fhaTfafy
Pharmacological Actions Susha forard
1. Sedation and Hypnosis 1. Z1ifr wg fs

| Sleep latency (time to fall asleep)

o T Total sleep time

e All stages of NREM shortened except Stage 2, which is

prolonged

Download Pharmacy India Mobile app from Playstore
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. $d Hig BT IHY §¢ ST B |

ST & |
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Drugs Acting on the Central Nervous System

Types of Psychosis H‘IEE’I‘RI’H F PR
(a) Organic Psychoses (Cognitive Disorders) (b) Functional Psychoses:
() T Feifaer (Famers fer) ‘ () wrafes wfRER:
+ Due to identifiable toxic or pathological causes. « Noidentifiable organic cause. (&g
(TEAT 1 TR arel 2Tfarads a1 Juiiorde SRoT #1) g1 ST T aTAT ST R RT T8

* Memory and orientation usually
preserved. (TEand #fR siRdEam
TR R TRIEE TEar 8)

* Marked disturbance of emotion,
thought, reasoning, and behaviour.

* Examples: Delirium, dementia with psychotic

features. (SETaoT: fEfofey, aswiits weor & oy
it

¢ Features: confusion, disorientation, impaired
memory, disorganized thought and behaviour.

(Fretoemd: uget, WedTd, aTeasd # &Y, JY 3l (T, T, T iR EEER B T
eEpR H Tadl ) TEagl)
. 7 L y .
4 + &
— Schizophrenia _ __ Paranoid states Mood (Affective] disorders
(FRrifam) (RrTaE 2ew) (7 (erdfaRa) fmaii®y)
.Ha"icmat:i]n.s' ki j“;ed_persec_:;‘:ry . Mania: Elated or irritable| Depression: Sadness, | Bipolar disorder: | Unipolar disorder:
:?CO ere‘n : m;r i : = us;.:::-n:;ﬂm z;:TOFI mood, decreased sleep, | anhedonia, guilt, Alternating manic | Recurrent mania or
'_s'ilr:memnn o ;;}gﬁ{w e hyperactivity, pressured | psychomotor slowing, iand depressive depression only.
reality. (Ffersm, Sererera !ﬁ'l‘ﬂ'?‘f;'m speech. (AFm@T: gum suicidal ideation. [ﬁ}ﬂsr-r:i episodes, (aEaer | (oo Raatd:
' ~ e, Aed o, | ol eRdfm M, | Reoitd at-ard | Rk awar 3 aren
e BERYRRAE, zam ard Tz e, M | Afe ok RiRa A o BeeE )
ﬁ aradier) Q’Eﬂﬁﬁﬁﬁlﬁl] | R M @
' |

Figure 4.15: Types of Psychosis / fi17 4.15: Qs & ToR

4.6.1.2 Neurosis 4.6.1.2 IR
Less severe psychiatric disorders where reality testing is pre-  &# TR qrgdics feqaiier ogi fRaferdt e 1 3Edl 8, gTdifep

served, though distress may be severe. R TR ﬁ Thal %I
Types of Neuroses RN & TSR
Anxiety Phobic Obsessive- Reactive Post-traumatic stress Hysteria
" disorders (a1 Y [ disorders ) t compulsive disorder -, depression disorder (PTSD) (Conversion
ReR) . (wifaam (OCD) (FFHt- (ffrarefter (et e disorder)(fa=ifar
T areeTh RreT) IaER) (=gt REwaitdy)
Excessive worry, Irrational fear of R . . - R&R) : )
tension, uneasiness.| | specific objects t:wrrim 1n;ruawe i Excessive Symptoms following Dramatic physical
[i‘g’ﬂ_@mﬁ?ﬁ, or situations. oS an- Edc—mpu stve emaotional traumatic events. symptoms without
T, o) (e et @ prse greenizen as response to stress, | (GATeh HeATH] & d1G & organic cause,

abnormal. (ST=-9 g&w {liness, or loss.

Rl I ﬁmﬁﬁﬂﬂﬁ?@m [ﬁﬂ,mmﬁ?ﬁ

psychogenic in origin.

T =) (fam fereft arerett g
it et 7 ST €) T O aga ST & aeres e A

L uE Friee Rager) Qéifias war, St

%% 1 . T 3

g N O

Figure 4.16: Types of Neuroses / {17 4.16: qﬁﬁm P UBR

4.6.2 Antipsychotic Drugs (Neuroleptics) 4.6.2 AR yfeRrdh Sieftml (gRIcfee)
Antipsychotic drugs are medicines used mainly to treat psy- TNEDIcd g & U I AEHIRY, Qe Rsihar
choses, especially schizophrenia, by reducing symptoms & A P T SHHA P A dTell AT &, S yH, Ay,
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DRUGS ACTING ON THE
CARDIOVASCULAR SYSTEM

Definition, classification, pharmacological actions, dose, indications, and contraindications of
¢ Anti-hypertensive drugs
¢ Anti-anginal drugs
e Anti-arrhythmic drugs
¢ Drugs used in atherosclerosis and
¢ Congestive heart failure

¢ Drug therapy for shock

5.1 ANTI-HYPERTENSIVE DRUGS 5.1 8 YqaaTg-Ueht garg
5.1.1 Hypertension 5.1.1 3= Y&dId
e Hypertension is defined as a persistent rise in systolic . I G &) e 3iR/aT STaRe e Taa=md 7 140/90
and/or diastolic blood pressure above 140/90 mm Hg. It .41 ORI (mm Hg) 9 Waﬁwq@%wﬁqﬁmﬁa
is a common cardiovascular disorder. T STar %I gg U HqTHTT EEHHT%W[ Taeft fapr %I
e Hypertension may be: . 3 IGAAY & THR:
e Primary (essential) hypertension - no identifiable . UTYHS (Qﬁﬁ]’q?l) I IGAEATT - His WP HRUN J1d T8l
cause BIdl
e Secondary hypertension - due to underlying conditions . fgdtae = Yoy - ﬂ?if fq-ardt a1 gty fasR ot
such as renal, endocrine, or vascular disorders Glﬁﬁ%ﬁ Rfoat & srRur Eﬁ?ﬂ %I

Table 5.1: Classification of Blood Pressure (JNC Guidelines)
ATferepT 5.1: Y HT Fffdvur JNC f=nfe=n & SuR)

Gategory (an) SBP - Systolic Blood Pressure = DBP - Diastolic Blood Pressure
IFIETT) mm Hg (ST I&TET) mm Hg
Normal (HTHT) <120 <80
Prehypertension (gfqta?c[ RESEIL)] 120-139 80-89
Hypertension - Stage 1 (3= Y=Y - TRUT 1) 140-159 90-99
Hypertension - Stage 2 (3= YU — TRUT 2) 2160 =100
5.1.2 Regulation of Blood Pressure 5.1.2 YGqATY T Faa=
¢ Blood pressure is determined by Cardiac output (CO) and . Gy &1 AR ®ad S3cyc dUl od uReflg afigeia
Total peripheral vascular resistance (PVR). HfeRIY gRT g1 3

e It is regulated mainly by Baroreceptor reflexes through « X&JdY Bl &7 e g yonferdl & mrem @ fBar Srar
the autonomic nervous system and Renin-angiotensin- %: W dfAeT dF aRT m R | W—m—

aldosterone system (RAAS). UG RCRIH JuITett |
5.1.3 Antihypertensive Drugs 5.1.3 S YaadATy- garg
Antihypertensive drugs lower blood pressure by acting . I G- gard g d5 R S SR IgaaM B Y
on GG
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Drugs Acting on the Cardiovascular System

Mechanism of Action

fopanfafer

M Denitrated in the smooth Release nitric = = $ Stimulate guanylyl
Nitrates e / muscle cell (TR AAd =—— oxide (AEREF || =P cyclase (qanfAfe=
(ATELTH) wifRvem A Remedie) sfemree o) (O TTgate F IR &)

Dephosphorylation of myosin light

chain kinase (MLCK) (ATaif@= srge
Relaxation of vascular B FEAS (MLCK) o1 SnTeiRigater) Increased cGMP
smooth muscle fibres (Fag-t (cGMP &} @&Td)

Decrease in Ca®*

concentration in the cytosol

(ArEEiEtE d ca®* Higar # )

Figure 5.7: Mechanism of Action of Nitrates

= 5.7: g ew Pt foranfafd

Pharmacological Actions of Nitrates

¢ Nitrates donot have direct action on the heart.

o Effect on vascular smooth muscle: Nitroglycerin rapidly
alleviates anginal pain by reducing myocardial oxygen
demand and enhancing oxygen supply to the heart
muscle.

o Effect on other smooth muscles: Nitrates produce
relaxation of smooth muscles in the bronchi, oesophagus,

ATgeey @ siuefy faramg

. A5CCH P gad W DIs Udel UHTd -Tgl sidll

. JidgHt s TRl IR gyTa: AR ARissad
RIS DI IR Bl HH Hb YT & BT HIGURET
D AT Bt MYl TGIHR TSET & & B 2T HH Bl
gl

. 3= et AuRE ) yuE: gy Sihr, ST
T, TTSERY ¢ae (o Am) Ut S bR & 3= 3T Bt

biliary tract, and other similar organs. forgp=it TaafRR & RIfe Ioa #vd §1
‘Venodilatation .
TR s I | pooling Ll Venous return
@“’.@"“”-.’“‘fﬁ"‘?’l—)l ofblood (e @1 ——3 to the heart (Ll gea — :Lmn '“n &
7 il afefra s # Farroees ama)
v

4l Left and right end-diastolic 11 Cardiac work

11 0; requirement of myocardium

ventricular volume (1l ST 3R m— =3 (| 0;demand) (| ArateriiEan $i
(1! gea dedeh &) ﬁ

T da-arawifoes AR afegn) 0, 7R (1 0, 7))
~
=
Arteriolar dilatation 1 Peripheral vascular resistance | Afterload oy
(et therm) 3 (L ufefia Taght ol 3 [me e
Relief of anginal
Dilatation of large Increased blood flow to pain (GSTETe
coronary vessels and ischaemic area due to N T e ¥ 8 Ew)
collateral vessels (& redistribution of coronary $ dichaemic a:ca mﬁr‘gﬁ J
TR anfgentar ofe blood flow (A & oAl &
St et o AR & e seH Ll
thema) uRar § w1 et ae W )

Figure 5.8: Effect on vascular smooth muscle

o 5.8: arfeia faep+it wivafRm w gvre
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DRUGS ACTING ON
BLOOD AND BLOOD FORMING ORGANS
T 3R Iad g9 9Tl

Definition, classification, pharmacological actions, dose, indications, and contraindications of
¢ Hematinic agents
¢ Anti-coagulants
e Anti-platelet agents
e Thrombolytic drugs

6.1 HEMATINIC AGENTS

6.1.1 Anaemia

6.1 gRfe e Toiew

6.1.1 XdTeUdT

¢ Anaemia is defined as a reduction in the oxygen-carrying
capacity of the blood. It occurs due to a decrease in the
number of red blood cells (RBCs) or a reduction in haemo-
globin concentration in the blood.

e Erythropoiesis refers to the formation of erythrocytes in
the red bone marrow. Deficiency of essential nutrients
such as iron, folic acid, and vitamin B;, interferes with
normal erythropoiesis, leading to anaemia.

6.1.1.1 Causes of Anaemia

¢ Excessive blood loss due to haemorrhage.

¢ Impaired function of red bone marrow resulting in re-
duced RBC production.

¢ Increased destruction of RBCs (haemolysis).

¢ Nutritional deficiencies, including iron, folic acid, vita-
min B, and vitamin C.

e Chronic blood loss such as menorrhagia.

¢ Aplasia or hypoplasia of bone marrow causing aplastic
or hypoplastic anaemia.

¢ Associated conditions like infections or liver diseases.

Blood loss

REDIEN) (SRR IS | HH)

« AT DI Iad P SHRIIo dgd B DI &HdT H HH B
g & g fbar ST 8| U8 Jad | ard o HiormTed St
T § FHHt A1 SHERAfe B Wisdl § S & SR S B

. TRIONRE @ ofy T # TRiieRey @@ Iad
Hiorpral) & A B ufhar B Hed &1 3RA, Bifes
TRYS aYT faeTfi B,, S 3TaLTH TN ddl & HH FHT
TRUTGERY # 911 STerd @, e TR a1 YadTeudn g1
ST & |

6.1.1.1 IGATEUAT &b HIROT
o IFIAE B HRUT HIfH Iad DI gl
. A9 Y 7T & HE A HH, S9Y ReCs @1 fAHfur ue
ST ®
. QT Xad HIOTHRTISH BT Y o (RAms R
Tiyor Teeft B, S 3MRA, Bifers s, faerfiq 8., aur
fgerfeq c &t ot
. SpIfere YaawTd, S BARORIT (rafids ATRTe Yaawrd)
o Y AT T TATRIAT a1 gTRUTia, foas Twfed a1
TR IaaTeddl gidT 8
. TR I SRITY, S TehHUT AT I INT

- 8
A ]
{

Reduced RBC production  Haemolysis  Nutritional deficiencies Menorrhagia Aplastic anaemia

(e Tt 3 w)

@rarda) ( IqdTeIT)

Figure 6.1 : Causes of Anaemia / a3 6.1 : TETEqdl & BRI
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DRUGS ACTING
r ON THE RESPIRATORY SYSTEM
a G YUITell UR HTH B3 dIell gdrd

Definition, classification, pharmacological actions, dose, indications, and contraindications of ﬁ

¢ Bronchodilators

e Expectorants

e Anti-tussive agents
¢ Mucolytic agents

7.1 BRONCHIAL ASTHMA 7.1 YTHGHT

7.1.1 Introduction 7.1.1 9R=rg

e Bronchial asthma is a respiratory disorder marked by . WWWW%WWWW@TW
dyspnoea and wheezing due to increased airway (GITSH) Bicil & | % R argAmT UfeRiY & 96+ & HRUI Ia=
resistance. This resistance results from bronchospasm, W%I%Wﬁwmﬂm,wwﬁww
mucosal congestion, and airway oedema, which narrow waﬁ o (USHI) b BRUT EIell &, o sty W
the bronchi. EEIcH

e The tracheobronchial smooth muscle shows hyperres- - cfebdisiiferae ferp- Hieuelt 4o, Tori, 3t g, Hhaur
ponsiveness to triggers such as dust, allergens, cold air, aur 9o ECIEIASE SEUBl & Uid 3 gl
infections, and certain drugs, leading to acute asthmatic @TEIRNEIN-a) B 9Nl 8, forTes URuImTaY g sremifes

attacks. THHT B § |
e An antigen-antibody reaction on mast cell surfaces - HIC DB aﬁ e W UCIoH-Udlais! Ufdfshar & BRu
causes: frafaRad ge-d g &;
i. Degranulation of mast cells with release of preformed i, AR BIfRID1S 31 3 EIfIE-IQ 9, o ugd @ s W
inflammatory mediators. AR T AE BT 3|
ii. Formation of newly synthesized mediators, producing i, - Aol @1 i, St g3, TersHT Aeper
bronchospasm, mucosal congestion, and oedema. TUT TSHT SUF B g |
7.1.2 Types of Asthma 7.1.2 T & UPR
Extrinsic (allergic) Asthma Intrinsic (non-allergic) Asthma
T
T (e (uefSfr) 7 h (Siezet (AT-gefoter) &wm)
= Begins in childhood Develons in midd]
(@A gEEaTd) * Develops in middle age @ 5,
« Occurs episodically (@ (e g # farend ghan %). ; 2,‘,
T g 2) « Follows a chronic course (&

T T T )

+ Lacks a family history of
allergy (gerelf v TR
zfgr =@ gt

+ Associated with a family
history of allergy (Gefl &
e g & e
Fand)

Figure 7.1: Types of Asthma / o 7.1: gaT P UBR
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Antimuscarinics

()
e

Drugs Acting on the Gastrointestinal Tract

Acetylcholine

(zfreTEmeeTET)

Gastrin (H) ———>

l

ECL cell (&fiue
ifarenT)

.

Acetylcholine

(WHEEECEICIES)

Histamine

(i)

H2 receptor blocker
(H2 R arERtyF)

Prostaglandins
(deTeEl)

»Cl1™

Parietal cell

(arfafe wifara)

HCO, 4—»{

H:CO3

mzm—Lmz

Proton Pump
W 2 unibicors (et
¥ U SfERIEER)
Blood (T<h)

Figure 8.2 : Regulation of gastric secretion and sites of action of drugs. ECL: Enterochromaffin cell; M: Muscarinic receptor (chiefly
M1); G: Gastrin receptors; H2: Histamine H2 receptor, EP: Prostanoid receptor / fo= 8.2 : m |19 &1 fafaa= 3R garsi & & &
P R | ECL: TeAH TG Ad; M: TRBIAS RATI (G-I =7 A M1); G: AT RATR; H2: fierg H2 RIALR, Ep: MieAiTss AR

8.1.3 quffevur

Classification of Antiulcer Drugs

8.1.3 Classification

(€128 uﬁmﬁ_amaﬁ &1 gaffenton)
|
¥ ¥ v ¥
Reduction of gastric Neutralization of gastric acid Ulcer protectives Anti-H. pylori Drugg (t"c?f -U,
- acid secretion (Antacids) . ufds @1 (37T GIETTHE) gar)
MLER )] geSH  Uerias)) > Sucralfate (GeTerthe) > Amoxicillin (TRFaTATE)
» Colloidal bismuth » Clarithromycin
H, antihistamines (H, subcitrate ( (FerReNATSTA)
T ey » Metronidazole (:iz;‘lia.a; SiTel)
> Cimetidine (FAAfesEa) > Tinidazole (
| > Ranitidine ({fafeerza) > Tetracycline (&g 35??"3)
> Famotidine (thalfeaE
> Roxatidine (%'ﬂ‘-]ﬁ@%ﬂ% Systemic (REefo)
> Sodium bicarbonate (I
Anticholinergic drugs > Sod. Citrat)(m%'q?r W) Nonsystemic 4a‘|a-i%z=aihaﬁ)
cdiv) > Magnesium hydroxide
L, » Pirenzepine (m) —— — ( Q
> Propantheline (AT Proton pump inhibitors (Mefe 4@ » Mag. Trisilicate (H7eNfgar
> Oxyphenonium ersfafode)
> Omeprazole (1HYTITe) > Aluminium hydroxide gel
» Esomeprazole ( = Tl )
» Lansoprazole (?:h:l EUS |<—’|) » Magaldrate (ﬁ?ﬂ@_i)
Prostaglandin analogue > Pantoprazole (YeruTsiter) » Calcium carbonate (TR
N ) > Rabeprazole (X&UTsiteT)
» Misoprostol > Dexrabeprazole (STIRISUTS)

(

Figure 8.3 : Classification of Anti-Ulcer Drugs / fa= 8.3 : IRR-ufaRieht garait &1 affazor
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Drugs Acting on the Kidney

¢ Hypomagnesaemia
¢ Ototoxicity
e Hyperglycaemia and hyperlipidaemia
e GIT disturbances
Uses
¢ Oedema
e Acute renal failure or acute kidney injury
e Cerebral oedema
e Acute pulmonary oedema and acute LVF
e Forced diuresis
¢ Hypertension
e Acute hypercalcaemia and hyperkalaemia

9.1.4 Thiazides and Thiazide - Like Diuretics
Thiazides are medium-efficacy diuretics.

Mechanism of Action
e Inhibit Na*-Cl~ symportin the early distal tubule. Increase
Na* and Cl™ excretion. Enhanced Na* delivery to late distal
tubule — increased Na*-K* exchange — K* loss.

e Some thiazides weakly inhibit carbonic anhydrase — in-
creased HCO3™ loss.

e Neturinary loss: Na*, K*, CI7, HCO;".

o Unlike loop diuretics: Thiazides decrease Ca** excretion.

Lumen (&#7)

Early Distal tubule
(URT¥rR <z Afere)

. Ui
. Siereaafc (sraur fquTadan)
- BIRURTCSHIHAT Ud gIguRIciuSHemT
B e NEIACEIN
IUGRT
. Y
. g Taf faterdr srar i fare-t gie
. ARTSH MY
. O GEGHTT QY 79T <ffa 918 e ) et
. 91 A
. 3= GdAY
. g BERSCNHAT Ud gr3URBTeIEar
9.1.4 YTATSIESH Ud YTATSISS-Tex Hat®
YIS Sd HegH GHTasiierdT arel Jrais gid
foran-fafy
. TR fSed &&gd ¥ Na*-Cl- Rk & SfaRifdd dRd
g SR Na* a1 - & SoH H gfg 8t §1 feea egsga
& SHfqH UFT I 31 Na* Uga- F Na*-K* BT 3MeH-UaH
JgaT e - K* &1 g1 gl &
. BT UTISIEEYH HHOR FU J BTa( TTeESH B SR
PRA & - HCO5~ B BT gl 2
A & 1999 H o 81: Na*, K, CI°, HCO5™ |
. QU A & fAuRid: YRS Y Ca®* & Sl B! HH HRd ¢ |

Interstitium

(T

Na*-Cl” Symporter Na*® Na*
(Na*-CI- Reatdz)™
Cl~ cI-

Thiazides
(fraremsss)

Na*
ATPaze
K} Ki—

&=

crr

Figure 9.4 : Mechanism of Action of Thiazides

i 9.4 : yraTeTE S 3 fohanfafy

Pharmacokinetics
e Well-absorbed orally
e Rapid acting: onset within 60 minutes
e Varies from 6 to 48 hours (agent-dependent)
¢ Excreted in urine
e More lipid-soluble agents have longer action due to:
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Hormones and Hormone Antagonists

formation of RANKL in osteoblasts, which activates os-
teoclasts. Although it can enhance bone resorption, its
primary role is to support bone mineralization indirect-
ly by maintaining normal plasma calcium and phosphate
levels. Its action is independent of, but facilitated by, para-
thormone (PTH).

.Action on Kidney: Calcitriol increases tubular reabsorp-
tion of calcium and phosphate in the kidney, though this
effect is weaker than that of PTH. In excessive vitamin D
levels, hypercalcaemia predominates, leading to increased
urinary calcium excretion.

4., Other Actions: Calcitriol also influences immune func-

tion, lymphokine production, cell proliferation and differ-
entiation, as well as neuronal and skeletal muscle func-
tion.

Vitamin D (Calcitriol)

Jfffedisarey # RANKL & fafor &t 0@ oxar 8, ot
HReTIFARCY 1 Ffehd Bl § | TN T8 Bl & TRyl
DI 1 THhdT §, W ITBT T B e T F WIeH
SR SR BRPE & THR TR AN IGHR gfgal &
WielieRor & TERIdT ST g1 59! fonar Rt § wd
gIt B, fhd PTH gRTgTH &It 81

3.7l WR fopan: wfcafesia Ief & Sy ok widhe &

BT G- ST FGIdT §1 Bl I8 UHTE PTH &1
Ja & &0 Wfdazmet giar g1 faeiftE p &t s amn &
TR THE &1 &Il &, s uRumRawy 77 &
PIRTH BT I g¢ SIdl ¢

4. 37 fopart: Siafesita ufaren frar, ferwieT Iam,

ST g Td fade, auT dfieT SR dabralia ARTURRN &
Haf &1 Ht gHIfad B 8|

[Frafa= Siid=hifzaita))
Bone (f&)) Kidney ()
TT Bone and
phosphate resorption Y J
(tr Y offt Ficthe Promotes Ca®* and phosphate Promotes Ca®* and phosphate
gefgon) absorption in the gut (3d # Ca** 3R reabsorption in renal tubules (e
TiEhe & STATHUTRT TETar &aT 2) Afererreit & ca®* ol widhe
' -3 eteuT ) agran 2a )

o 11 Plasma calcium (17 wmear SHfemas)

“ 11 Plasma phosphate (1T TATSHT thidhe)

]

utilized for Mineralization of Bone (g}
& @feoitervor & g s fFar oA 8)

Figure 10.7 : Physiological Role of Vitamin D / i 10.7 : fderfem D @t IR 'ﬁlﬁlﬁ

10.6.4 fae1fim D F Amd YfAPeTe

10.6.4.1 fae1f¥E D & HH A 1 1A INTHS YHIT
. f3e1f® D &t St F 3fidl A HfeRTH 3R Bidhe BT T

10.6.4 Pathological Roles of Vitamin D

10.6.4.1 Pathological Effects Due to Vitamin D Deficiency
e Deficiency of vitamin D results in decreased intestinal

absorption of calcium and phosphate. This leads to hypo-
calcaemia and secondary hyperparathyroidism, causing
defective mineralization of bone.

In children, vitamin D deficiency produces rickets, a dis-
order characterized by failure of calcification of the grow-
ing bones. The bones become soft and deformed, leading
to bowing of the legs, enlargement of epiphyses, delayed
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Hormones and Hormone Antagonists

Cyclopentanoperhydrophenanthrene ring mﬂﬁﬁm@'ﬁﬂﬂq &

21

18

19

Figure 10.19 : Structure of Steroid Nucleus / &7 10.19 : wIas ?I%ITH B TR

Corticotropin
releasing factor
'- RefifShn der)

Hypothalamus Anterior i’iluitary

(sTautdeT) (srra digw 1f)
2 e

Glucocorticoids

Adrenocorticotropic
hormone

(q3eriiEantgiioe grai)

Minrealocorticoids

(A=iwifénigga)

@ Inhibition (3@Etw)
Figure 10.20 : Regulation of Corticosteroids / I 10.20 : ﬁﬁ?ﬁ@ﬁ%@ 1 fafra=

Classification of Corticosteroids

G|
|
v 12
Mineralocorticoids (RrR@T®IfePIsgH) Glucocorticoids
. Desoa(ycortico- sterone acetate ifeet S )
|
¢ Fludrocortisone v v
« Aldosterone (UG IRRIA) Intermediate acting Long acting
(WH TG 96 GUTdT) (A TG TP GUTH)
. ¢ Prednisolone (ﬂ@ﬁ@‘ﬁﬁ‘ﬂ) ¢ Dexamethasone
Short acting * Methyl- prednisolone (STAHYTRI)
(FH THY 95 YHTT)
* Hydrocortisone (cortisol) (et ) * Betamethasone
EESHTEN @) + Triamcinolone (CRIMAFIA) (SeTRY)
¢ Deflazacort (@W@ﬁ%)

Figure 10.21 : Classification of Corticosteroids /21 10.20 : FIEHRERISTH BT T BT
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CHEMOTHERAPEUTIC AGENTS

¢ Introduction, basic principles of chemotherapy of infections, infestations and neoplastic
¢ diseases, Classification, dose, indication and contraindications of drugs
¢ belonging to following classes:

O Penicillins
Cephalosporins
Aminoglycosides
Fluoroquinolones
Macrolides
Tetracyclines
Sulphonamides
Anti-tubercular drugs
Anti-fungal drugs
Anti-viral drugs
Anti-amoebic agents
Anthelmintics
Anti-malarial agents
Anti-neoplastic agents

O OO0 OO O OO O0OO0OOoOO0oO Oo

12.1 INTRODUCTION

Chemotherapy: Chemotherapy refers to the use of drugs
for the treatment of infectious diseases or cancer. These
drugs selectively destroy microorganisms or cancer cells
while causing minimum harm to the host tissues. Infec-
tions may be caused by bacteria, viruses, fungi, protozoa,
or helminths.

Bactericidal Agents: These agents achieve complete
eradication of microorganisms. Notable examples include
penicillins, cephalosporins, and aminoglycosides, which
directly kill bacterial cells.

Bacteriostatic Agents: These drugs work by suppress-
ing bacterial growth and reproduction rather than killing
the organisms outright. Common bacteriostatic agents in-
clude sulphonamides, tetracyclines, chloramphenicol, and
erythromycin.

Antimicrobial Agents (AMAs): This broad category en-
compasses drugs derived from natural sources, semisyn-
thetic modifications, and purely synthetic compounds, all
designed to combat microbial infections.

Antibiotics: Antibiotics represent a specialized class of
antimicrobial substances produced by microorganisms
themselves. These compounds demonstrate remarkable
potency, capable of killing or inhibiting other microorgan-
isms even when present in extremely low concentrations.
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Chemotherapeutic Agents

12.12 ANTI-FUNGAL DRUGS

12.12.1 Introduction

The incidence and severity of fungal infections have in-
creased due to the emergence of unusual and drug-resis-
tant organisms, often linked to broad-spectrum antibiotics,
anticancer therapy, and HIV, which weaken host defenses.
Fungal infections may be superficial (skin, mucosa, hair,
nails) requiring prolonged treatment, or systemic, which
can be life-threatening, especially in immunocompromised
patients.

12.12.2 Classification

12.12 Ha& A<ht shufRrr

12.12.1 UR=g
AT Td NfY-ufeRieh Fae Sial & Igd & BRI HIb
AU B TeATd Ud Ie! TR 5¢ TS ¥ 1 I8 fRufy ur: wits-
WeeH T, HaRIEN STIR TUT HIV FhHUT J S! grat
2, O USaT & UfoR&T B HHSIR PR 3 & | Hadb JhHUI g
B gohd ¢ (I, T f3reett, STet U4 ARgH), e ITER & for
TS 9T qF a1 ST SIS Bidl 8; SYdT I JUIENTd 8 bl
g o foRer uferen-gaa A & Sta9-arde R 81 Iod
gl

12.12.2 FffHRoT

Classification of Antifungal Drugs

@t garsit o1
|
¢ v v v )
Antibiotics Azoles (TSIT) Antimetabolite Allylamine Other Topical Agents
(EfRAeEase) (TSATSEATHTS) (31T RS Tele))
- * Flucytosine (5-FC) » Terbinafine « Tolnaftate (CIATHT)
Polyene (Ufell=d) |, Imidazoles (5-FC) + Undecylenic acid
|, * Amphotericin B (AMB) (
Topical (ATHRI®) * Benzoic acid
& Nystatin (Fefe) « Clotrimazole (GfCHTSI) (CRIEERAUTE)
P N + Econazole (S®Told ) * Quiniodochlor
Echingcandins ¢ Miconazole Wﬁﬂ)
¢ Oxiconazole (&IV'IH'\EﬁEI'T\I'?ITrﬁFD * Ciclopirox olamine
. Caspof}mgin
N : _ Systemic (WOUITEIRTA) SATAEH)
’ %l% T + Butenafine (SJ¢Tth)
« Anidulafungin * Sod. Thiosulfate
L | , Triazoles Systemic (YOTTEITA) L )
p \ * Fluconazole
Heterocyclic benzofuran « Itraconazole (SCTHTSIIE)
L, ((AIGINESEA I ) « Voriconazole (Eﬁﬁﬂﬂ:lﬁﬁﬂ)
¢ Griseofulvin * Posaconazole mﬂ'ﬁhﬁ)
ERIEIIEE) )
N J

Figure 12.20 : Classification of Anti-fungal Drugs / 1% 12.20 : ¥a® el 3wt &1 arffeor

12.12.3 Amphotericin B
Amphotericin B is a polyene antibiotic with multiple double
bonds, derived from Streptomyces nodosus. Amphotericin B
has a broad antifungal spectrum, effective against Candida,
Histoplasma, Cryptococcus, Coccidioides, Aspergillus, and
Blastomyces. It is fungistatic at low doses and fungicidal at
high doses, and also shows activity against Leishmania.

12.12.3.1 Mechanism of Action
Amphotericin B binds to ergosterol in the fungal cell mem-
brane, forming pores that cause leakage of cell contents and
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Chemotherapeutic Agents

6. Classify various anti-cancer drugs. Write a note on Anti-
metabolites.

7. Classify Antimalarial agents. (Chemical and clinical), Write
a note on Quinine.

8. Explain broad-spectrum antibiotics with examples. Why is
amoxicillin given in combination with lactobacillus in pe-
diatrics?

9. Define chemotherapy. Give classification of antibiotics
based on type of bacteria. Explain drug combination is used
in the treatment of tuberculosis.

10.Classify antibiotics. Write note on anthelmintics.

11.Write a note on sulphonamides.

12.Write a short note on penicillin and sulphonamides.

13.Classify antifungal drug, write the mechanism of action,
uses, side effect of griseofulvin.

14.Classify anti-tubercular drugs. Write the pharmacological
actions and contraindications of isoniazid.

15.Write down the mechanism of action, adverse effects and
therapeutic uses of Cephalosporin.

6. faftr Tudt-3eR iR &1 arffau Hifory | Todt-Aerdiargey
R fewft fafu)

7. TUA-AalRae SAufR &1 RMERe Td Jarfe) affeo
FifoTe| f-ia R fewoh faRau|

8. AU®H-WdgH TUCIIRANCH &1 IaIexvl died IHesUl aId
AT TR ot dae iR & |1y 3 fean ST 82

9. HIARGT @Bt aRuTe T JHINTT F UHR & YR W
TUCaTIfea &1 Hife=ur Sifoe| dufed & SuaR & Siufy
TS o TR &I THSRT|

10.T0ESRIfea &1 aiffdRul Fifog| Todafifeey W fewoh
forfea

1. 9 MRSy W fewul fafeu|

12. UG Td Tem RSy W dféna fewuft fafu)

13.U0ATTE SN 7 aFifeRur Sifoe qur BiRgieas &t
fopan-fafel, I ud gwva faRau |

14, UUS)-S[RGR SNSRRN HT i Sifore | srgafanfrs ot
3Mwefta fopamd ud fy fafau)

15. HBTARIIR Bt fopar-fafdy, geruTa quT Fifereiia Sudi fafau |

< SHORT ANSWER QUESTIONS (JféIa SR a1t ) >

1. Describe the classification of antibiotics based on their

mechanism of action.
2. Briefly describe the drug Quinine.
3. Briefly describe the pharmacology of penicillin.
4. Describe in brief about one antimalarial drug.
5. Write mechanism of action of Anti-Malarial drugs.
6. Give a short note on Penicillins.
7. Write notes on sulphonamides.
8. Classify anti-viral drugs.
9. Give the basic principles of chemotherapy of infections.
10.11lustrate the mechanism of action of fluoroquinolones.
11.Explain the actions, uses and adverse effects of Zidovudine.
12.Write uses and adverse effects of Tetracycline, Streptomy-
cin and Penicillin.

13.Explain mechanism of action and therapeutic uses of pen-
icillin.

14.Explain why tetracycline is contraindicated with milk.

15.Classify anticancer agents with examples of drugs.

16.Explain DOTS therapy. Why is pyridoxine supplementation
given in combination with isoniazid?

17.Write examples and therapeutic uses of aminoglycoside an-
tibiotics.
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Biologicals

3. What are vaccines? Give two examples and uses.

4. Write a short note on sera and immunoglobulins.

5. List examples of biological hormones and their uses.

6. What are enzymes used as drugs? Give examples.

7. Write a short note on monoclonal antibodies.

8. What are cytokines? Mention their therapeutic importance.

9. State the indications of blood and blood products.
10.Mention any four general indications of biological agents.

3. IR 1 82 Gl IS8R0 Ud I IuaNT fafau|

4. 4R U9 3RGNCsg e IR Sfé fewof ferfw

5. Wi BT & IaT8R01 Td 3% IuanT forfau|

6. SN & =0 H TG TSR T 87 IATERYI alor|
7. A Tudiaiers UR e fewoft fafau)

8. rscIbI3—g o1 82 31T [fbeg A fafau|

9. Y& T4 Xad-3dTGl & Habd (indications) TaRaT |

10. 3% Toleq & Pig IR IR Wbd U]

-< Multiple Choice Questions @Eﬁﬁfﬂu ') >—

1. Biological agents are mainly:
(a) Chemically synthesized
(b) Plant alkaloids
(c) Derived from living organisms
(d) Inorganic compounds

2. Which of the following provides passive immunity?

(b) Hormones

(d) Cytokines

3. Which biological agent is used in thrombolytic therapy?

(a) Vaccines
(c) Immunoglobulins

(a) Insulin
(c) Rituximab

(b) Streptokinase
(d) Interferon

4. Rituximab is an example of:
(b) Enzyme
(d) Monoclonal antibody

(a) Vaccine
(c) Hormone
5. Which of the following is used in hemophilia?

(a) Albumin (b) Plasma
(c) Clotting factors (d) Whole blood

1. e wolcy g=ra: 81d 8—
(a) IS ¥U T T=afvd
(b) UTGY Uchaiisgd
(c) Sitfad Sftal ¥ T
(d) ST AfD
2. fFafeafad & @ 14 fAfspa (iftre) ufaren yeM #dar &2
(a) IR (b) BTHA

(c) SIS (d) TZSIBT
3. dFdlersies fRfesr & diH-a1 Wfae woie Iuah fear

STl 2
(a) $fer (b) REIfFAT
(o) RgfRs (d) SRR
4. Tt IeTEvur 3?
(a) dRIH (b) THTSH
(c) BT (d) AT Tudtare!

5. fraferfad A @ frae Sua §Hwiferar & far sirar 22

Answer Key (33X @_‘:ﬂ)

3-b

< Fill in the Blanks (Re T ) >

1. Biological agents are produced from organisms.

2. Vaccines produce immunity.

3. Sera and immunoglobulins provide immunity.

4. Monoclonal antibodies are produced from a clone

of cells.
5. Cytokines regulate

responses.
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