TABLE OF CONTENTS

Chapter 1 — Introduction and General Principles

INrOdUCTION oo
General Principles of Pharmacology ..........ccccooiiiiiiiiiiiiiieie
A. Routes of Drug AdmINIStration .................eeevveveiieiieiimiiiine,
B. Properties of @ DIUQ ......couuuiiiiiiiiiiici e
C. Defining A RECEPLON ....iiiiiiiiieiii e
D. The Chemical Basis for Drug-receptor Interactions .......................
E. Drug-Drug INtEracCtions ..........coovviiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeee
F. Drug Development ..o

Chapter 2 — Molecular and Cellular Targets

V.

for Drugs

Direct Activation of an lon Channel ..............cccoo
G-protein Activation of an lon Channel ..............cccooiii
G-protein Activation of a Second Messenger Cascade ...............cccceeeeennn.
Receptors Linked to Cytoplasmic ENnzymes .........ccccccovvvvviiiiiiiiiiiiiiiiienenn,
DNA-IINKEd RECEPIOIS  ....oviiiiiiiiiiiiiiiiiiiierii e

Chapter 3 — Pharmacokinetics and Metabolism

l.
Il
1.
V.
V.

PharmacCOKINELICS  ....ieeiieiiee e e e
7Y 010 0] (o o NPT
1Sy 1 ] 10 (T o T
1Y/ =1 0T 11 o
R ] g b= I e (=Y 10

Chapter 4 — The Autonomic Nervous System

Overview of the Nervous SYSIEM ........ccooiiiiiiiiiiiie e
Anatomy of the ANS ...
Divisions of the ANS (Structural and Functional) ...............ccccovvviiiiiiiinnnnn.
A. ParasympatnetiC .............uuvuimiiiiiiiiiiii s
B. SympathetiC ...
Physiology of the ANS ...



Page

Chapter 5 — The Parasympathetic Drugs:

Cholinergic Agonists and Antagonists

OVEIVIEW e 35
A. Synthesis, Secretion, and Metabolism of ACh ............cccooos 35
B. Introduction to Cholinergic Receptors ..........ceiiiiieiiiiiiiiiiiinneee. 36
CholiNErgiC AQONISES .......vueieiiiiiiiiiiiiiii e 38
A. Effects of Muscarine and Muscarinic Compounds ........................ 38
B. Effects of Nicotine and Nicotinic Compounds ............ccccceevveeennnn. 40
C. Indirect Parasympathomimetics: Anticholinesterase Agents ........ 41
Cholinergic ANtAgONIStS  .........uuuuuruiiiiiiiiiiiiiiiie e 41
A. MuscarinicC ANtAGONISES .........uuvururiiriiiiiiiiiiiiieeeeees 41
B. NICOtINIC ANTAGONISTS ...cooiiiiiiiiieiii e 43

Chapter 6 — The Sympathetic Drugs: Adrenergic

Il
M.
V.

VI.
VII.

Agonists and Antagonists

Neurotransmission at Adrenergic NEUIONS .........coovvveeiieeiiiiiinieee e, 44
A. Synthesis, Storage, and Release ..., 44
B. MetabOoliSM ......eiiiiii 46
Effects of Catecholamines on ReCEPLOrS .............evvvvvivviiiiiiiiiiiiiiiiiiiiiennnns 47
Cardiovascular Effects of Adrenergic Receptor Activation ....................... 49
Direct-Acting Adrenergic Agonists (Sympathomimetic Drugs) .................. 51
A. Epinephring (EPi)  ..ovevveeeieiiiiieiieieeeeeeeeee e 51
B. Norepinephrine (NE) ......uuiiiiii e 52
C. ISOProterenol (ISO) ...cooeeeeeeeeee e 52
D. DOPAMINE ..o 52
E. Phenylephrine ... 53
Indirect-Acting Adrenergic AQONISES ...........uvrrrrirrrrmrririiiiiiiiieees 53
Mixed-Action Adrenergic AQONISES ...........uuuuummmmmmmimiiiiiiiiiiiiiiiieeeieeeees 53
Adrenergic ANAGONISES .......coovviiiiiiiiiii e 53

Chapter 7 — Analgesics and Autacoids

[ a1 fo o [8 Tox 1 o] o PP UPUPPPRRPP 56
Analgesia and the Role of Eicosanoids (Prostaglandins,

Thromboxanes, and LEUKONENES) ........oiiiiiiiiiiiiiiiiie e 56
A. SYNINESIS ...eiiiiiiiiiiii e 57
B. Compounds That Affect Synthesis ...........ccccccvvvviiiiiiiiiiiiis 59



V.

VI.

Angiotensin and ANtAgONISES .......ceuvveiiiie e
A. SYNTNESIS ..o
B. ACLIONS <.
C. ANgiotensin ANTAGONISES ......oooviiiiiiiiiiii e

1. CAPLOPII e

2. SAralasin ..oooveeiii s
The Kinins: Bradykinin and Kallidin .............ccccooiiiiiiiiie e,
Serotonin and ItS ANtagONIStS .......covveiiiiiiiiieee e
Histamine and ANtagOniStS .........covviiiiiiiiiii e e e

Chapter 8 — Drugs Affecting the Respiratory System

Drugs Used to Treat Upper Respiratory DiSOrders ..........cccooeeveeiieeeiineennn.
A. Nasal DECONGESIANTS .........euvruriiiiiiiiiiiiiiii s
B. ANLINISTAMINES .....oiiiiiiiiiieeee e
C. CoUgN SUPPIESSANTES ...
Drugs Used to Treat AStIMa ...........evvviiiiiiiiiiiiiiiiiiee

Chapter 9 — Drugs and the Gastrointestinal Tract

B. Drugs for Heartburn ..o
B. Drugs fOr NAUSEA ......cccooviiiiiiiiiiiiiiiiei
C. Drugs for PeptiC UICEIS .......coooiiiiiiiei
D. LAXALIVES ...
E. Antidiarrheal Drugs ...

Chapter 10 — Drugs That Affect Blood

Description Of ANEIMIAS .....oooviiiiiiiie e
Drugs Used to Treat ANEMIAS ..........uuuuuiiiiimiiiiiiiiiiiiiiiiiiiiieieenees
A. Erythropoietin ...
B. FOIC ACIA ..o
C. CyanoCoDAIAMIN .......uuiiiiiiiiii e
D. IFON e
Blood Coagulation/HemOorrhage ..............euvvviiiiiiiiiiiiiiiiiiiiiiiee
A. INErOdUCTION ...
B. ANLICOAGUIANTS ...
C. ThrombOoIytic DrUgS ......covvvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e
D. Drugs Used to Reverse Anticoagulation

and Thrombolytic Therapy .........ccoevvvvviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee
E. ANLIPlAtElet DrugS ....ooooeieieeeeee e



Chapter 11 — Lipid Disorders

Cholesterol and IS CONIIOL ......c.veiieee e e aaeen

Treatments That Lower Lipid LEVEIS ......ccoooieiriiiiiiiiii e

Chapter 12 — Drugs and The Kidney

V.
V.
VI.

Normal Kidney FUNCLION .......ooovviiiiiie e
LI L= V4 To L= I TN =] o
o] o JN B0 =] (o}
Potassium-Sparing DIUMELICS .......uoiiieeeiieiiiiee e
OSMOLIC DIUIELICS ..veeeeiieie et e et e e e e e eeeeae s
Carbonic Anhydrase INhIbItors ............ouviiiiiii e

Chapter 13 — Hypertension And Its Treatment

Description of HYypertenSIion ...........ooeeeuiiiiiiiee e
Sites of Control of BIoOd PreSSure .........ooooveeveiiiiiieeeeeeeceee e
Classes of Antinypertensive DIUQS .....oovveeiveeeeiiiiiieeeeeeeeeeee e
A. Thiazide DIUMELICS ovevvveeiiee et eeeeeeees
B. Alpha- and Beta-Adrenergic Antagonists ...........cccveeenieeeeeieiiinnnnnn.
C. ACE INhIDItOrS ..coovec e
D. Calcium Channel BIOCKEIS .......coovvvviiiiiiieiiieeece e
E. Centrally-Acting Adrenergic DrUQS ..........evvveeremeeimiieiiiiiniiiiiinnenennns

Chapter 14 — Drugs Used to Treat Angina Pectoris

Il
1.
V.

and Heart Failure

(@Y1 8V =TT
Anatomy and Physiology of Coronary Circulation .............ccccooveeevveeeninnnnn.
LI =210 1= 0L PP
[ (= L A = 1116 |
Treatment of Heart Failure .........coooviiiiiiiiiieeeeeee e,

Chapter 15 — Antibiotics

l.
Il
.
V.

Overview and Mechanisms of ACON .......ccoviiiiiiiiie e
Inhibitors of Cell Wall Synthesis ............cccccviiiiiiiiiiiiiiie
Protein Synthesis INNiDItOrs ...
Inhibitors of Cell Membrane FUNCLION ..........cvveviiiiiie e,



VI.
VII.
VIII.
IX.

Inhibitors of Nucleic Acid MetaboliSm ..........cccoooviiiiiiiiiiien 109
Inhibitors of Intermediary Metabolism ... 109
Drugs Used to Treat Mycobacterial INfections ...........ccccccvvvvviiiiiiiinininnnn. 111
ANFUNGAI DIUGS ..ot 112
ANTVIFAE DIUGS ..o 112

Chapter 16 — Cancer Chemotherapy

Il
M.
V.

VI.
VII.
VIII.
IX.

and Gene Therapy

Principle of Selective TOXICILY ...........uuuiiiiiiiiiiiiiiiiiiiii s 116
ALKYIAtING DIUGS ...cooiiiiiiiiiiiiiiieieeeeeeeee e 117
ANtIMEtabONILES ... 119
PUring ANtagoniStS ...........uuuumuimiiiiiiiiii 121
Pyrimidine ANTAgONISES ........oovvviiiiiiiiiiiiiiiiiiiiiiieiee et 121
ANTIDIOTICS .. 122
HOIMMONES ..o 123
ANL-MITOLIC DIUQS .ovvvviiiiiiiiieieeiee e 123
GENE TNEIAPY ettt 124

Chapter 17 — Drugs And The Central

Nervous System

SYNAPLIC TraNSMISSION .....vvveiririiieiiireiieerererrrrrrrr e 125

Chapter 18 — Drug Abuse And Society

l.
Il
.
V.

(@Y =T Y/ =1 131
Drug DEPENUENCE ......uuiiiiiiiiiii 132
L] (=] = 4 [T 132
Pharmacological INtervention ..................eevviiiiiiiiiiiiiiiiiiieeeeeeees 133
A. Treatment of Narcotic AddIiCtion .........cooceiiiiiiiiiii e 133
B. Treatment of Cocaine AddIiCtION .......ccceeviiiiiiiiiiiie e, 134
C. Treatment of AICONOIICS .......ovvviiiiiii e 134
(@00 Tod 11113 [0 1 I 134

Chapter 19 — The Opioids

V.
V.

OVEIVIEBW .. 136
The Brain's Own Morphine: Endogenous Ligand Theory .............cccccueee. 136
Subtypes of Opioid Receptors and Ligands ..., 137
Major Central Effects of the OpIOids .............euuviiiiiiiiiiiiiiiis 139
Peripheral EffECtS .........uuiiiiii 140



VI.
VII.
VIII.
IX.

Fate in the BOY .......cccooiieeeeeee e 140
Tolerance and Physical DepPendencCe ............coevvvvviviiiiiiiiiiiiiiiiiiiiieeeeeeeee 140
MOIPhINE CONGENEIS ... 140
Narcotic ANtAGONISIS ....coeieieeee e 141

Chapter 20 — Central Nervous System Stimulants

I
Il
M.
V.
V.
VI.

L0 1T = U 142
(70 To7= 1] o1 142
AMPRNETAMINES ...oooiiiiiiiiii i 143
Caffeine and The MethyIXxanthines .............cccccoiiiiiiiiiiiiiiiiie 145
N T 1 1RSSR 146
Therapy of Stimulant ADUSE .........oooviiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeee e 146

Chapter 21 — Drugs For the Major

Il
M.
V.

Psychiatric Disorders

L0 12T = U 148
Drugs Used to Treat Schizophrenia ................eevvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiie 149
Monoamine Oxidase (MAO) INhIDItOrs ..., 153
Tricyclic and Atypical AntidepresSsants ..., 154
A. Mechanism Of ACHON ......oooviiiiiii 155
B. Side Effects and TOXICILY ......ccevvviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee 155
4 T o RPN 156

Chapter 22 — Sedative/Hypnotic Drugs

I
Il
Il.
V.
V.
VI.

L0 1T = U 158
General Characteristics of Sedative-Hypnotics .........cccoovievvviiiiiiiiiinnneenn. 158
Site and Mechanism of ACHON ........oiiii i 159
The BarDiturates .........cooviiiiiiiii e 160
Nonbarbiturate HYpNotiCS ..........coooiiiiiiiiiiieeee 161
Benzodiazepines .......cooooiiiiiiie e 161

Chapter 23 — Alcohol

I
Il
Il.
V.
V.

(@Y1 /1) AN 164
Therapeutic Uses of AlCONOI ... 164
Pharmacology of Ethanol ..............ouiiiiiiiiiiiiiiiiiiiiii 165
Mechanism Of ACHION ......coiiiii e e 166
Treatment of AICONOIICS ......viiiiiii e 167

vi



Chapter 24 — Anesthetics

l. L0 =T V= 168
Il Types of Anesthesia and Anesthetic AgeNtS ........ccoooeveeiieieeeeeeieeeeeeeeeen 168
II. Anesthetic Drugs Used INtravenousIy ... 171
A. BarbitUrates ....oevveiiei e 171

B. Benzodiazepines .......cooooeieeeeeeee 172

C. NP2 T o0 (o1 ST 172

D. MuSCle RelaxXants .......ccoooeieieieeeeee e 172

Chapter 25 — Psychedelic Drugs

l. L0 1T = U 173
Il ClasSSIfICALION ......veeieieiiiiiiieiiiii bbb 173
A. Noncatechol HalluCiNOgeNS .........ccoooviiiiiieei e 173

B. Catechol HalluCIiNOgeNs .........ooooiiiiiiiii, 174

C. Indole HalluCINOGENS ......cooeeeeeeeeeeee e 176

1. LS D i e 176

2. Other Indole Hallucinogens ..., 176

D. Psychedelic ANESTNETICS ........ccooiiie e 177

Chapter 26 — Introduction to Hormones Used
as Drugs and Sex Hormones

l. HOW HOrMONES WOTK ... 178
Il. Oral CONFACEPLIVES ...t 180
A. B 0L TP 181

B. Mechanism Of ACHON ......oooiiiiiiiii 182

Il. Estrogen Replacement TNerapy ............ueeeeueueemermrimmmeiiiiiieininininninneeneeeenns 182
V. Drugs Used for ADOITION ..o 182
V.  Testicular Hormones and Related Drugs ...........cceevvveeiiiiiiiiiiiiiieiiiiiiieeeee 183

Chapter 27 — Hormones of the Adrenal Cortex

l. (@Y1 8V =T 184
1. (€7 (W ToT0loT0] 1t 1To70] [ -3 184
A. PhySIiOlogiC EffECES ... 185

B. Uses of GIUCOCOITICOIAS ....covvniiiriieiii e 186

C. Preparations ... 187

1. MINEIAlOCOITICOIAS ..u.ivniieiiii i r e e e aas 187

Vii



Chapter 28 — Insulin and Drugs for Diabetes .......cccccccceeevvieenneee. 188

Chapter 29 — Thyroid and Anti-Thyroid Drugs

l. Thyroid HOMONES .....eiiiiiiiiiiiiiii e 191
Il. Thyroid Hormone DefiCIENCY .........ooooiiiiiiiiiiii 191
M. ANL-TRYFOIH DIUGS .. 193

Chapter 30 — Poisonings and Their Treatment

l. TYPES Of POISONS ... s 195
A. NatUrally-0CCUITING ....vvvvveririiiiiiiiiiiiiiiiie e 195
B. Organic ChemICAIS .........ccooii s 195
C. INOrganic ChemICAIS .........ccooiiie e 195
Il Factors Affecting the Toxicity Of POISONS .......cccooviiiiiieiie e 196
A. Shape of the D0OSe-reSponse CUIVE ............eueveviiiiiimiiieiiiiiiniineinnns 196
B. ROULE Of EXPOSUIE ...ttt 196
C. Duration of EXPOSUIE .......coovviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 196
D. A e 196
E. ST QU UUPPTTRRPPPIN 196
F. SPECIES .t 197
Il. Principles of Treatment ........cooooiii i 197
V. SPECITIC ANLIAOLES ... 198
A. Competitive ANTAGONISIM .....uuiiiiiiiiiiiiiiiii e 198
B. CREIALION ...eeiieeeieee e e 198

C. Antidotes that Stimulate Metabolic Conversion
Of the POISON ..o 198

D. Increasing the Rate of Excretion of a Toxin

From the BOAY ......coooviiiiiiiiiiiiiiiiee 198
GLOS S ARY e 202

viii



