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Preface

Human diseases existed long before the discoveries of drugs. With
human migration from Africa nearly 150,000 years ago, human
curiosity, intellect and creativity began to flourish — as did disease
and treatment. The first recorded use of medicine appears 5,000 years
ago when the multicultural societies of Mesopotamia introduced
herbal medicine and the code of Hammurabi into medical practice.
Later, lists of prescriptions appeared on Egyptian Papyrus, in Indian
Ayurvedic medicine, in Chinese herbal documents, and in Greco-
Roman Dioscorides’ Materia Medica. Discovery is a cumulative
process. The information in ancient society, however, was scattered. In
many cases, the utility of medicines was understood, but the logistics
of sharing discoveries proved difficult. Developments in treatments
progressed slowly. In 160 AD, based on his observation of functional
anatomy of laboratory animals, Galen promoted medical treatments
that lasted over a thousand years. Galen’s dogma was not challenged
until the beautiful and anatomically accurate drawings of Andreas
Vesalius were published in 1543. The discovery of circulation by
William Harvey was reported in 1628 AD and provided a better foun-
dation for the medical practice of the day. After 1700 AD, starting with
hospital bedside observations of patients by Herman Boerhaave,
physicians discovered many pathologies: Bright’s disease, Grave’s dis-
ease, Addison’s disease, Angina, Glaucoma, Parkinson’s disease,
Asthma, Cancer, Alzheimer disease, Schizophrenia and other
Neurological diseases. Thus, diseases known through ancient times
are still current challenges. The Nobel achievements of James Watson,
Francis Crick, Francis Collins, J. Craig Venter and Elizabeth Blackburn
created new refined molecular targets for the drug discovery.
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It is important to note that plants containing morphine, quinine,
physostigmine, pilocarpine, (-)-hyoscyamine, (+)-tubocurarine, reser-
pine, tetrahydrocannabinol, cardiac glycosides, ephedrine and
colchicine were used by various cultures for centuries. In 1805 AD,
the German pharmacist, Friedrich Sertiirner isolated pure morphine
(Morpheus) from poppy capsules. French pharmacists, P.J. Pelletier
and ).B. Caventau in 1820 AD isolated quinine and other alkaloids.
For the study of drug action, the Parisian pharmacists collaborated
with Francois Magendie, a famous physiologist who correctly dis-
covered dorsal (sensory) and ventral (motor) nerves of the spinal
cord. Thus, Magendie is considered the founder of modern experi-
mental pharmacology. Parallel to these developments, Charles
Darwin, Gregore Mendel and Louis Pasteur added spectacular dis-
coveries in evolution, laws of heredity and biologic specificity of (+)
and (-)-tartrates. Anesthetic properties of ether were discovered.

The growth in drug discovery continued to be aided by advances
in other sciences. The U.S. army physician, Fredrick Beamont first
published the nature of gastric digestion by observing a patient with
a bullet wound to the stomach. A pupil of Michael Foster, Charles
Sherrington coined the term synapse and recognized the reciprocal
(activation and active inhibition) control of the skeletal muscle. John
N. Langley not only outlined the nervous system but used nicotine
and curare alkaloids to postulate the pharmacologic receptors at the
neuroeffector junction. The chemical structures of natural products
were elucidated. Based on the template of alkaloidal structures,
hundreds of synthetic analogues were prepared and tested to
improve the therapeutic index. J.H. Gaddum, H.O. Schild and E.J.
Ariens introduced better methods to quantitate drug receptor inter-
actions. R.P. Stephenson recognized functional receptor reserve for
the potent agonists in organs. Hormones and neurotransmitters were
characterized. After the 1820s, Merck, Wyeth, Lilly, Merrell, Abbott,
and Upjohn pharmaceutical companies had their specialty products
marketed through the innovative research. The era of antibiotics,
sulfa drugs, vitamins and psychotropic medication emerged and
soon the distinction between basic academic and applied research
disappeared.
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An understanding of the history of drugs and toxic chemicals is
essential for the proper utility of these substances. It is also an invalu-
able aid to future innovation. Thus the educational need became
eminent. This book provides a critical analysis of the major discover-
ies in pharmacology, including time, places and scientists involved.
The title Discoveries in Pharmacological Sciences includes biochem-
ical, morphological aspects of neuroscience, pharmaceutical,
physiological, and toxicological sciences. The book contains the fol-
lowing topics: Evolution, human migration, diseases and treatments;
ancient medicine and the discovery of natural therapeutic agents;
history of anesthesia, acupuncture, hypnosis, mesmerism, anesthetics
and hypnotics; emergence of modern medicine; contributions of
anatomists and physiologists to the neurofunctional outline of the
nervous system; pharmacology comes of age; discovery of receptors
and related events, a century of receptors and transduction; develop-
ment of drug laws and quantitation; drug discoveries; and growth of
the drug industry, research institutions and universities. There is some
overlap in chapter topics. Summaries for each chapter are added.
The book is written for graduate students, scientists and faculty with
the purpose to familiarize the investigators about the discoveries in
chemical, pharmaceutical, pharmacological, clinical and biomedical
sciences. Brief profiles of scientists are included. Their discoveries are
fascinating.

I had fun in finding connecting stories of drug discoveries through the
ages; it has been a rewarding research, teaching and writing experience.
During my academic career, either on the campus or at other locations,
| was fortunate to get exceptional help and meet many distinguished
scientists interested in pharmacological sciences, namely: Chauncey D.
Leake, Arther Tye, Emil Bozler, Eric Ogden, Robert Gardier, Melvin
Newman, Prabir Dutta, K.K. Chen, Irvine Slater, E.J. Ariens, ].M. Van
Rossum, A.M. Simonis, Richard Shultes, Robert Furchgott, Ullrich
Trendelenburg, William Fleming, Solomon Langer, Norman Weiner,
Michael Rand, Robert Maxwell, David Triggle, Philip Portoghese, Jules
LaPidus, UIf S. von Euler, L. Terenius, Eric Muscholl, Hermann
Blaschko, Julius Axelrod, Solomon Snyder, Robert Lefkowitz, A.G.
Gilman, Jr.,, J.C. Venter, Edith Biilbring, Marthe Vogt, B.N. Dhawan,
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Raphael Mechoulam, Sir James Black, Heinz O. Schild, Hans Thoenen,
Arvid Carlsson, E. De Robertis, Har Govind Khorana, Jean-Pierre
Changeux, George Koelle, John P. Long, Elmer Szabadi, Satoshi
Ishikawa, Arnold Schwartz, W.F. Ganong, John Bevan, and O.D. Gulati.
I am enriched by their scientific and academic contributions, as | hope
the reader will be by this book. Accordingly | would quote Will Durant,
“Happiness dies when it is not shared.”

Popat N. Patil
August 15, 2011



Contents

Acknowledgements

Preface

Part 1 Drug Discoveries

Chapter 1
Chapter 2
Chapter 3

Chapter 4
Chapter 5

Evolution, Human Migration, Diseases and
Treatments

Ancient Medicine and the Discovery

of Natural Therapeutic Agents

History of Anesthesia, Acupuncture, Hypnosis,
Mesmerism, Anesthetics and Hypnotics
Emergence of Modern Medicine
Contributions of Anatomists and Physiologists
to the Neurofunctional Outline of the
Nervous System

Part 2 20th Century Drug Discoveries Research,
Pharamacology Education, Laws and
Pharamaceutical Companies

Chapter 6
Chapter 7

Chapter 8

Pharmacology Comes of Age

Discovery of Receptors and Related Events: A
Century of Receptors and Transduction
Development of Drug Laws and Quantitation

vii

Xi

85
181
205

271

323

325

357
447



viii Contents

Chapter 9 Drug Discoveries 523
Chapter 10 Growth of the Drug Industry, Research
Institutions and Universities 645

Index 759



PART 1

Drug Discoveries




Ewit - -.:l-...l'nl"\-r...l IJl|-
\ R S N

R -
.": :-.-r\-l-rﬂ'q"q:'- e




CHAPTER 1

Evolution, Human Migration, Diseases
and Treatments

Charles Robert Darwin (1809-1882)

Gregor Mendel (1822-1884)

Thomas Hunt Morgan (1866—-1945)

James Watson and Francis Crick

Francis S. Collins

J. Craig Venter

Creation of Cloned Sheep (Dolly)

Interspecies Aging Paradox

Elizabeth H. Blackburn, Carrol W. Greider and Jack W. Szostak
Cellular Immortality, Hayflick Limit

The Early Human Migration

Egyptian Papyrus

Ayurveda of India

Ancient China’s “Blazing Emperor”

Greek Roman Medicine

Hippocrates (~431 BCE)

Theophrastus (372-287 BCE)

Terra Sigillata

Pedanius Dioscorides (~77 AD)

Galen (160 AD) of Pergamum

Emergence of Human Diseases and Evolutionary Adaptation
Exploring Single Gene as well as Genome in Human Migration
Melanins

Oliver Sacks Discovered Color Blindness on Pengelap Island



4 Discoveries in Pharmacological Sciences

Initial Mutations (Diseases) and the Implication in Understanding
Human Migration

Skin Color and Reproduction

Favism

Sickle-cell Anemia

Blood Groups

Marfan Syndrome

Schizophrenia

Schistosomiasis

African Sleeping Sickness

Chagas Disease

Rocky Mountain Spotted Fever

Plague

Cholera

Syphilis

Influenza Pandemic of 1918

Drugs and Diseases Exchanged by Conquerors, Explorers and Traders

Alexander the Great (324 BCE)

The Adventures of Marco Polo

Ibn Battuta (1304-1369)

Zheng He (1371-1435)

European Contacts

Fernando Magellan

Christopher Columbus (1451-1506)

Alexander van Humboldt (1769-1859)

Henry Hurd Rusby (1855-1940)

Richard Evans Schultes (1915-2001)

Margaret B. Kreig

Revolutionaries between 1500 and 1700

Andreas Vesalius (1514-1564) Revolt with accomplishments

The Rebellious Paracelsus (1493-1541) and his Intellectual Pursuit

More Books on Herbs After 1440 AD

William Harvey (1578-1657) Discovered Circulation

Curious craftsman scientist Antony van Leeuwenhoek (1632-1723)



