in boldface type in the text as well as in the Table of Contents. These
sections are further divided into subsections. Chapter titles are found
at the top of every second page of the text. The author index of 3500
names is helpful to those following the research of a given individual.

This review is illustrated with 2000 chemical structures. It is docu-
mented with 1900 references, most of which are listed at the bottom of
the page of each chapter where first cited.

Part I, which covers the terpenoids, is divided into chapters including
Monoterpenoids, Sesquiterpenoids, Diterpenoids, Triterpenoids, Ca-
rotenoids and Polyterpenoids, and Biosynthesis of Terpenoids and
Steroids. Part II, which covers steroids, is divided into two large chapters
entitled Steroid Properties, Reactions and Partial Synthesis and Steroid
Total Synthesis. The omission of a compilation of references to review
articles on subjects related to terpenoids or steroids is the only disap-
pointment. Such compilations were included in most previous volumes
of this series.

The biochemist will find the 50 pages on Biosynthesis and subsection
on Steroid Radioimmunoassay and Labelled Steroids very useful.

This volume was prepared by nine reporters in addition to the editor.
Chemists interested in terpenoids or steroids should have access to this
volume and others in the series. They are valuable in reviewing any topic
in these subject areas, in developing new ideas and in identifying refer-
ences for consultation. I highly recommend this series.

Reviewed by Norman J. Doorenbos
College of Science

Southern Illinois University
Carbondale, IL 62901

Drug Design and Adverse Reactions. Edited by HANS BUND-
GAARD, PER JUUL, and HELMER KOFOD. Academic, 111 Fifth
Ave., New York, NY 10003. 1977. 382 pp. 16 X 24.5 cm.

This book contains a collection of 25 papers presented at the 10th Al-
fred Benzon Symposium held in Copenhagen on May 17-20, 1976, on
drug design, with particular emphasis on the safety of pharmaceutical
products and their ethical standards. These papers are grouped into four
general areas: (a) damaging effects at tissue, cellular, and molecular levels,
(b) allergic and immunological reactions, {¢) molecular aspects of drug
toxicity, and (d) status and perspectives.

In the first area, drug-induced lipidosis, ultrastructural evaluation of
drug-induced cellular injury, neurocytochemistry of guanethidine, cy-
totoxicity of guanidines, lysosomotropic chemotherapy and applications
to neoplastic and parasitic diseases, liver toxicity of isoniazid analogs,
acetaminophen (paracetamol) hepatotoxicity, and prediction of local
damage by intramuscular injection are discussed. The second general area
includes discussions of assessment of the immune response to drugs,
immunological aspects to drugs, antigenic determinants in drug allergy,
allergic reactions to impurities and drug metabolites, penicillin antige-
nicity, hapten and immune response, and correlation of drug structure
and toxicity mediated by both immune and nonimmune mechanisms.

The third general area, which shifts the attention from biology to
chemistry, is composed of the following six topics: adverse reactions and
chemical structure, structure-activity relationships of carcinogenic drugs,
carcinogenicity of benzola]pyrene, metabolites of estrogens and gasta-
gens, differential metabolism of enantiomers, and molecular structures
with inherent toxicity. The remaining four presentations, chemical
structure and toxic action, protein binding and adverse reactions,
chemically reactive metabolites and toxicity, and drug delivery consid-
erations, comprise the final general area of status and perspectives.

The ultimate goal of every medicinal chemist in drug design is to find
useful drugs with specific action without uncontrollable toxicity. To
achieve this goal, an understanding in many basic disciplines of science,
including organic chemistry, analytical chemistry, physical chemistry,
biochemistry, microbiology, molecular biology, pharmacology, toxicology,
and immunology, is required. A correlation of the compounded knowledge
to appreciate the chemical and biological mechanisms of drug action is
also necessary. This book, which accumulates the presentations of “a
mixed party attacking a complicated subject matter from different expert
angles” (H. Kofod, opening remarks), is an attempt in this direction.
Although, in general, many topics of discussion seem somewhat scattered
and not closely interrelated, it is the consequence of a worthwhile attempt
to study the problem of drug toxicity.

The participants, who are well established in their own field of study,
tried their best to unveil the urgent problems, to point out the pitfalls,
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to align certain common factors and principles they observed, and to
make suggestions. Here, a word of caution may be added. In this almost
virgin field of drug design, suggestions and recommendations should only
be made in the pretext of working hypotheses, and each should be treated
with respect and used with caution. For example, if not the drug but one
of its metabolites is responsible for the therapeutic action, the use of that
metabolite or derivatives as a therapeutic agent was suggested. With due
respect, this reviewer believes that the suggestion may not be adequate.
Often a metabolite formed in vivo may be unstable or exist only with a
short half-life. Even if the metabolite is stable and can be properly
characterized and synthesized in the laboratory, one should also consider
the problems of solubility, transport, absorption, etc., which may be quite
different from those of the original drug. Remember the story of the
Trojan horse? The “metabolites” or “active species” are the soldiers in-
side; to eliminate the problem of transport, the entire Trojan horse, the
original drug, may be needed.

At the end of this book, there is only an index of invited authors and
discussants. This index may be useful for the meeting participants but
is of little use to others. Perhaps the editors should consider installing
a general subject index for the forthcoming meeting proceedings. This

- book is recommended as general reading to all scientists interested in the

problem of drug design.

Reviewed by C. C. Cheng
Midwest Research Institute
Kansas City, MO 64110
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