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PREFACE TO THE FOURTH EDITION

POowWERFUL new drugs continue to be discovered and this book
continues to grow. The whole text has been revised and there
are few pages which remain as they were. The main additions
and alterations deal with the anterior pituitary, synthetic analg-
esics, the blockade of autonomic ganglia and neuromuscular
junctions, vitamin B,,, nuclear poisons and antibiotics; there
are 18 new figures. The number of references has been increased
and I hope these will be used. They are mostly easily accessible
and could serve as an introduction to an interesting literature,
which can only be briefly summarized in a book of this size.

A number of improvements are the result of criticism by
friends (and by others); it is hoped this help will continue. T
am especially grateful to Dr. F. Alexander, who gives pharma-
cological instruction to veterinary students and who has
suggested various changes to make the book more suitable for
this purpose. I am again grateful to my wife for the index, and
to Dr. T. B. B. Crawford for improving the chemical formulae.

J. H. G.

DEPARTMENT OF PHARMACOLOGY,
UNIVERSITY OF EDINBURGH

March 1953



PREFACE TO THE FIRST EDITION

TH1s textbook of pharmacology is intended to be used by
medical students at a stage in their education before general
principles become obscured by a mass of practical details, but
may also interest others. Facts with immediate practical
applications receive especial emphasis, but some other facts are
included, since one purpose of the book is to give an account
of the experimental methods which have led, and are leading,
to the introduction of so many new therapeutic measures and to
the use of so many potentially dangerous drugs. Medical men
are constantly being asked by manufacturers and others to try
the effect of new drugs on patients, and it is therefore important
that they should know something of the kind of evidence that
justifies the trial of new drugs. ThlS book tries to give them
this knowledge.

The information sought by examiners has been included as
completely as possible. Most of the information given is worth
remembering, but some mathematics, chemical formulae,
synonyms, and other such details have been included only for
reference, or because some people like them.

I am grateful to all the authors and publishers who have given
permission for the reproduction of figures. Their names are
mentioned in the appropriate places.

I am also grateful to Prof. G. R. Cameron and to Doctors
G. Brownlee, G. A. H. Buttle, K. H. Coward, and R. Wien,
who have read parts of the manuseript, and to Doctors G. H.
Faulkner and H. R. Ing, who have been through the whole book
and eliminated a number of errors. I shall be grateful to anyone
who will help me to eliminate more errors. I am grateful to the
Oxford University Press for their very helpful collaboration.

J. H. G.

COLLEGE OF THE PHARMACEUTICAL SOCIETY
OF GREAT BRITAIN, LONDON, W.C.1

October 1940



WEIGHTS AND MEASURES

AVOIRDUPOIS
Approximate equivalents

1 grain 65 mg

1 ounce (oz.) = 437% grains 28 g

1 pound (Ib.) = 16 oz. = 7,000 grains 454 g
IMPERIAL MEASURE

1 minim (M) 1 drop (very variable)

1 fluid drachm (3) = 60 M 1 teaspoonful 35 ml

1 fluid ounce (3) = 8 2 tablespoonfuls 28 ml

1 pint =203 2 tumblerfuls 568 ml

1 gallon = 8 pints — 4-54 litres

1 fluid ounce of water weighs 1 ounce.
A pint of pure water weighs a pound and a quarter.

METRIC SYSTEM
Mega (M) 108 Milli (m) 102
Kilo (k) 103 Micro (u) 10—
Nano (n) 10—*
In prescriptions the abbreviations are G. for gramme and mg. for
milligramme.
1 p = 0-:001 mm.
1 pg. = 1 microgram = 0-001 mg (the undesirable sign y is sometimes
used for this),
1 millilitre = 1 ml = 1 c.c. (approx.).
%% w/v = x per cent. weight/volume = z g in 100 ml

Other equivalents Error per cent.
1inch = 2-54 cm . <0-01
1 grain = 64-8 mg <0-01
11 stone = 70 kg 02
2-21b. = 1kg

In fundamental work doses and concentrations are sometimes cal-
culated in mols. The following equations may be helpful in this con-
nexion : i

If z is the molecular weight and y is the valency, then

1 mM (1 millimol) = y m.eq. (¥ milli-equivalents) = x mg
mM solution (millimolar solution) = z parts per million.

TEMPERATURE

To convert °C. to °F. multiply by 9, divide by 5, and add 32.
To convert °F. to °C. subtract 32, multiply by 5, and divide by 9



PHARMACOLOGICAL LITERATURE

PHARMACOLOGY is too large a subject to be compressed into one
small book, and it is therefore important that those who seek more
detailed knowledge should know where to find it.

TEX'fBOOKS OF PHARMACOLOGY

The richest source of information in the English language is Soll-
mann’s Manual of Pharmacology, the first edition of which was pub-
lished in 1918, but it is naturally less complete than the German
Handbuch known by the name of its first editor, Heffter, many
volumes of which have been written by many different writers.

The Pharmacological Basis of Therapeutics by Goodman and
Gilman (1941) gives a detailed account of the action of drugs on
man, and is an invaluable book for the serious student. T'he Pharma-
cologic Principles of Medical Practice (1951) by Krantz and Carr is
another good American general textbook.

Clark’s Applied Pharmacology, to which we all owe much, is really
a textbook of therapeutics from the point of view of a pharma-
cologist. It was revised by Wilson and Schild in 1952.

Recent Advances in Pharmacology, by Robson and Keele, is an
interesting review of some modern work.

Biological Standardization, by Burn, Finney, and Goodwin, gives
a full account of the standard methods with detailed instructions
for carrying out the tests.

Most of these books contain references to the original literature.

EXPERIMENTAL METHODS

Bain (1938), Schifer’s Experimental Physiology. Longmans, Green.
Bensley (1944), Practical Anatomy of the Rabbit. Univ. Toronto Press.
Bradley (1943), T'opographical Anatomy of the Dog. Oliver & Boyd.
Burn, Finney, and Goodwin (1950), Biological Standardization.
Oxford Univ. Press.

Farris (Editor) (1950), The Care and Breeding of Laboratory Animals.
John Wiley & Sons.

Gray (1931), Experimental Cytology. Cambridge Univ. Press.

Griffith and Farris (1942), The Rat in Laboratory Investigation.
Lippincott.

Hartman and Strauss (1933), The Anatomy of the Rhesus Monkey.
Bailliére, Tindall & Cox.

Jackson (1939), Experimental Pharmacology. Kimpton.
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Kolmer and Boerner (1941), Approved Laboratory Technic [Clinical
Pathology]. D. Appleton Century Co.

Markowitz (1937), Textbook of Experimental Surgery. Bailliére,
Tindall & Cox.

Medical Research Council (1931), A4 System of Bacteriology. Vol. ix
deals with technique, including care of animals, &c.

Methods in Medical Research (Annual). Year Book Publishers,
Chicago.

Peters and van Slyke (1931), Quantitative Clinical Chemastry.
Bailliére, Tindall & Cox.

Prosser (Editor) (1950), Comparative Animal Physiology. W. B.
Saunders.

Reighard and Jennings (1925), The Anatomy of the Cat. Henry
Holt, N.Y.

Schlossmann (1935), ‘Technik der pharmakologischen Analyse’,
Handbuch biolog. Arbeits. iv. 7. 10, 1695.

Sherrington (1919), Mammalian Physiology. A4 Course of Practical
Exercises. Oxford Univ. Press.

Snell (Editor) (1941), Biology of the Laboratory Mouse. Blakiston Co.

Sollmann and Hanzlik (1939), Fundamentals of Experimental Phar-
macology. Stacey.

Ther (1949), Pharmakologische Methoden. Wissensch. Verlag, Stutt-
gart.

Worden (1947), The UFAW Handbook on the Care and Management
of Laboratory Animals. Bailliere, Tindall & Cox.

CHEMISTRY OF DRUGS

Albert (1951), Selective Toxicity. Methuen.

Barger (1914), The Simpler Natural Bases, Longmans, Green.

Bovet, D. et Bovet-Nitti, F. (1948), Medicaments du systéme nerveux
végétatif. Karger.

Burger (1951), Medicinal Chemistry (2 vols.). Interscience Publishers.

Fieser (1937), The Chemastry of Natural Products related to Phenan-
threne. Amer. Chem. Soc. Mono.

Guggenheim (1951), Die biogenen Amine. 4th ed. Karger.

Henry (1949), The Plant Alkaloids. 4th ed. Churchill.

Jenkins and Hartung (1941), The Chemistry of Organic Medicinal
Products. John Swift Co. Inc.

Merck and Co. (1952), The Merck Index of Chemicals and Drugs.
6th ed.

von Oettingen (1933), T'he Therapeutic Agents of the Quinoline Group.
Amer. Chem. Soc. Mono. Chem. Catalog Co.

von Oettingen (1936), The Therapeutic Agents of the Pyrrole and
Pyridine Group. Edwards Bros. Inc. Ann Arbor.



PHARMACOLOGICAL LITERATURE xvii

Oswald (1924), Chemische Konstitution und pharmakologische Wirk-
ung. Borntraeger.

Sidgwick (1937), The Organic Chemistry of Nitrogen. Oxford Univ.
Press.

MEDICAL TREATMENT

Beckmann (1948), Treatment in General Practice. 6th ed. Saunders.

Dunlop, Davidson, and McNee (1946), Textbook of Medical Treat-
ment. Livingstone.

Evans, G. (Editor) (1951), Medical Treatment. Butterworth.

Gold (Editor), Cornell Conferences on Therapy. The Macmillan Co.

REVIEWS

A dozen selected topics are discussed each year in Pharmacological
Reviews, and a dozen more in the Journal of Pharmacy and Pharma-
cology. Medicinal Chemistry (Editor, C. M. Suter), is a periodical
publication containing more or less complete reviews of selected
subjects from the chemical point of view.

OFFICIAL BOOKS WRITTEN BY COMMITTEES

A Pharmacopoeia is published every few years in each of the more
important countries of the world. It contains a list of officially
approved drugs with their doses, and regulations designed to ensure
that the drugs shall be uniform in potency and reasonably pure.
The pharmacopoeia cannot always be kept up to date because it is
not published often enough, but addenda are published at intervals.
The first International Pharmacopoeia was published in 1951. The
committee of the World Health Organization which prepares it also
selects non-proprietary names put forward by national organizations.
These names are marked in this book with the letters I.N.N. (Inter-
national Non-proprietary Names); it is hoped that they will be
universally adopted.

The British Pharmaceutical Codex (B.P.C.) is essentially an expan-
sion of the British Pharmacopoeia (B.P.), less exclusive in its list
of drugs and less cautious in its expressions of opinion. Unlike the
Pharmacopoeia, it includes a discussion of the action and uses of
each drug and a large number of formulae for mixtures of drugs.
The British Pharmacopoeia Commission also publishes lists of ap-
proved names (A.N.) for drugs which have not yet been admitted
to pharmacopoeial status.

The Eztra Pharmacopoeia (Martindale) is published in two volumes,
each of which appears at intervals. It is very catholic in its scope
and contains a great deal of information on pharmacy and thera-
peutics, with a fairly complete list of both official medicines and
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proprietary medicines, good, bad, ‘and - inditferent, numerous ab-
stracts of clinical papers, a-useful guide te’ the understanding of
chemical formulae, methods for the analysis of food and drugs, and
much else besides.

The British National Formulary is a compact guide to prescribing.

The American National Formulary corresponds in scope very
roughly with the British Pharmageutical Codex. New and Non-
Official Remedies (N.N.R.), which is well described by its title, is
published each year and kept up to date during the year by the
publication of addenda in the Journal of the American Medical
Association. Applications from manufacturers for the inclusion of
their products in this book are considered by a committee, which has
to be satisfied, by evidence, that the product is likely to be valuable.
The book contains authoritative general statements on the thera-
peutic value of different classes of new drugs and is a very useful
guide to recent advances in therapeutics.

The U.S. Dispensatory is a large book which covers a wide range
of drugs, including the extracts of many obscure plants, with
references to original literature.
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