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On 6 September 1944, the first V2 rocket 
fell on West London, about a mile from 
Queen Charlotte's Hospital, where I spent 
most of my working life. In the following 
months, another thousand were fired at 
Southem England and three thousand more 
at targets in Europe. Early models were pow- 
ered by ethanol and liquid oxygen; then sup- 
ply problems led German engineers to use 
hydrazine. After the war, large stores of this 
noxious (caustic, poisonous, and explosive) 
fluid were discovered and became available 
to drug companies at knock-down prices. 

Tuberculosis was then a major scourge 
and a prime target for drug companies of the 
time. In 1951, Hoffmann-La Roche chem- 
ists synthesized a series of hydrazine deriva- 
tives, two of which, isoniazid and iproniazid, 
were found to be powerfully antitubercular. 
The latter also tumed out to be an irrevers- 
ible inhibitor of monoamine oxidase, an en- 
zyme of little more than academic interest 
in those days. Iproniazid possessed eupho- 
riant side effects, which almost resulted in 
its withdrawal from the market. Thanks, 
however, to the machinations of a 

come out of a background of antihistamine 
studies in Europe. Barely a few months after 
Kline's discovery of iproniazid's effects, the 
first tricyclic antidepressant drug, imipra- 
mine, also appeared on the European scene. 
Rather more agonizingly, lithium was gradu- 
ally accepted as a treatment for affective dis- 
order. All in all, it seemed as if the psychiat- 
ric walls of Jericho were about to tumble. 
And yet, forty years have now elapsed with- 
out further major discoveries in this field. 
What is the reason? 

The story of the antidepressants and 
their times is now familiar. In the normal 
run of things, it would not warrant a new 
book but David Healy has an important 
trick up his sleeve. He has emerged as a lat- 
ter-day Boswell to a succession of scien- 
tific Dr. Johnsons. Assiduously and meticu- 
lously, he has taped an impressive series of 
interviews with leading psychopharma- 
cologists. Having previously published two 
volumes of these unique data, Healy now 
presents a synthesis of the newly gained 
information with the results of his con- 
siderable historical scholarship. Healy is 
a natural raconteur and this book is a cor- 
nucopia, bursting with amusing anec- 
dote. It would not do, however, to give 
the impression that he is just a stand-up 
comic. He can sift, rank, and evaluate 

like any statistician. He is both scath- 

Healy, a trained psychiatrist, in- 
clines to the biological, he is some- 
thing of a fence sitter-in the nicest possible 
way. He points out that even the double- 
blind trial, that great pillar of pharmaceutical 
investigation, is not sacrosanct unless applied 
sensibly. Consider the 1965 [British] Medical 
Research Council (MRC) trial of the mono- 
amine oxidase inhibitor, phenelzine. The re- 
sults were negative, despite clear evidence 
from the literature that the drug works. In 
retrospect, the trial misled because the dose 
tested was too low, the duration of treatment 
too short, and the rating scale used to evalu- 
ate the effects was inappropriate. 

Several decades ago, the World Health 
Organization estimated that a hundred mil- 
lion people worldwide are probably depressed 
on any given day. Healy calls depression "al- 
most the common cold of psychiatry." How 
can we come to terms with this problem? He 
draws attention to one important develop- 
ment, the emergence of a group of American 
psychiatrists he terms the neo-Kraepelinians, 
who believe in the importance of traditional 
medical diagnosis in psychiatry. Their ap- 
proach holds "that psychiatry [is] a branch 
of medicine, that there [is] an identifiable 
boundary between the normal and the 
sick. that discrete and identifiable mental 
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illnesses exist, and that psy- 
chiatry should treat these and 
not problems of living and un- 
happiness. Psychiatric research 
should, moreover, be geared to 
establishing the validity of di- 
agnostic criteria. The creation 
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Pharmacological progress. The discovery of the antidepressant effects of antitubercular drugs led to the first-generation tricyclic antidepressants and 
monoamine oxidase inhibitors, which were followed by second-generation drugs and, finally, present-day selective serotonin reuptake inhibitors. 

flamboyant New York psychiatrist, Nathan 
Kline, the drug emerged as the first true an- 
tidepressant. (Kline was fueled by enthusi- 
asm and political savvy; characteristically 
he published the initial account of this drug 
trial in the Congressional Record of 1956.) 

Only a year or two earlier, the first 
antipsychotic drug, chlorpromazine, had 
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ing and understanding about (indeed, he is 
slightly obsessed by) the role of the drug 
companies in what can only be termed "the 
making and marketing of depression." 

On his crowded canvas, the polarization 
between the 19th-century belief system 
known as psychoanalysis and biological psy- 
chiatry can be seen in fine perspective. Healy 
is fair to both and would agree with the con- 
clusion of the Italian writer Umberto Eco 
that "for every complex problem, there's a 
simple solution, and it's wrong!" Although 

of DSM-III [Diagnostic and Statistical Manual 
III] was the Trojan horse by which the group 
effected entry into the citadel of psycho- 
analysis" (p. 233). 

Even so, some theoretical framework, 
some testable hypothesis of depressive ill- 
ness, is necessary to enable progress to be 
made. The monoamine hypothesis of de- 
pression, which crystallized in 1965, served 
as a useful model for drug development for 
many years. It is now outmoded and has out- 
lived its usefulness. What do we put in its 
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place? A molecular and cellular theory of 
depression recently put forward by Ronald 
Duman and his colleagues from Yale (1) 
seems to fit the bill (2). Previous theories 
have been unable to explain the time lag 
between antidepressant drug administration 
and lightening of affect. Duman's group pin- 
points intracellular mechanisms, acting in 
the right time frame, that decrease or in- 
crease the generation of neurotrophic fac- 
tors necessary for the survival of specific 
neurons, particularly hippocampal ones. 
The new theory also suggests the answer to 

our earlier question, "Why 40 years in the 
conceptual wildemess?" Simply because we 
were not yet ready technically. (I am specifi- 
cally thinking of the molecular biological 
revolution, which has provided sophisti- 
cated new techniques for measurement.) 
Also of note is that the painstaking funda- 
mental research underpinning the new 
theory stems not from the efforts of the big 
battalions-producing their me-too drugs to 
a set marketing recipe, the monoamine hy- 
pothesis of depression-but from the joint 
efforts of university-based research teams 

and small, entrepreneurial compa- 
nies based on molecular biology. A 
pity that Healy's book appeared just too 
early for him to pronounce on what may 
turn out to be the great leap forward of this 
psychiatric generation. Let us hope that he 
will do so in the next edition of this excel- 
lent and thoughtful work. 
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In Taking Complexity Seriously, Emery Roe 
steps boldly into an important and under- 
discussed area-the current state of confu- 
sion in environmental policy analysis. The 
book must be taken seriously both because 
of the importance of the issues raised and 
because the author's pluralist viewpoint is 
sure to be provocative. Taking the debate 
surrounding sustainable development as a 
case study, Roe addresses three related is- 
sues: (i) problems of policy analysis in com- 
plex situations; (ii) the development of "tri- 
angulation," a comprehensive method of 
analysis for complex policy problems, which 
proposes a particular sort of "meta-narra- 
tive" to guide policy; and (iii) the explora- 
tion of four, particular narrative analyses. 
Each of these narratives, based on a differ- 
ent method, develops a very different under- 
standing of sustainability debates. Hope- 
fully, the book will continue and clarify the 
lively debate over the problems and pros- 
pects of sustainable development. This de- 
bate was fanned in 1993 by Ludwig, Hil- 
born, and Walters' Science Policy Forum 
"Uncertainty, Resource Exploitation, and 
Conservation: Lessons from History," and 
continued in a collection of responses by 
ecologists and environmental managers in a 
special feature in Ecological Applications that 
same year (1). Roe argues that differing no- 
tions of "management in the face of uncer- 
tainty and complexity" ensure that these ar- 
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guments will fail to achieve consensus, and 
that the only way to address such a complex 
situation is through his pluralistic method of 
triangulation. 

One of the strengths of Roe's book is the 
author's success at bringing insights from 
the literature of mainstream policy analysis 
to bear on the sustainable development de- 
bate. Using some common typologies and 
jargon from organization theory, Roe leaps 
over one much-discussed aspect of the 
sustainability disputes-the clash between 
mainstream economic approaches and the 
"ecological" economists such as Herman 
Daly and Robert Costanza. If I understand 
the argumentative terrain, Roe goes beyond 
that debate to insist that an economic 
analysis of policies, even if ecologically in- 
formed, would provide at best only one tool 
among many in the arsenal of policy ana- 
lysts. So, while accepting economic and 
other optimization methodologies as per- 
haps useful in other situations, Roe holds 
them to be of little value in the sustain- 
ability debate, because of their "palpable 
shortcomings in underwriting and stabiliz- 
ing the assumptions for decision making in 
the face of high uncertainty and complex- 
ity" (p. 8). Under these conditions, Roe rec- 
ommends a method of triangulation-using 
several, alternative methodologies based on 
quite different assumptions. 

The least convincing aspect of the book 
is the meta-narrative developed to relate 
the four analyses explored in the process of 
triangulation (Girardian economics, cul- 
tural theory, critical theory, and the local 
justice framework) to one another. In par- 
ticular, it is unclear exactly why these four 
approaches qualify as a part of the triangula- 
tion while other approaches fail to do so. 
Roe chose the approaches because "each 
provides a powerful, albeit radically differ- 
ent, tack on the complex management is- 

sues core to sustainable development" (p. 
23). But I did not find his argument for con- 
sidering these particular approaches "or- 
thogonal" in important respects either clear 
or compelling. Roe contrasts his own method 
with the recommendation of traditional 
policy analysts, who have suggested that, in 
the face of disagreement over both ends and 
means, the best we can do is to hope for "in- 
spiration." It is not clear how triangulation, 
based on several incommensurable narra- 
tives delivered to the policy-maker from 
multiple perspectives, does much more 
than prepare the ground for a still-neces- 
sary inspiration. What seems missing is an 
account of the logic of the method of trian- 
gulation, some theory that explains why tri- 
angulating-and which triangulation(s)- 
leads to convergence on new problems and 
new solutions. 

Fortunately, the four narratives them- 
selves succeed despite problems with the 
meta-narrative that relates them to one an- 
other. By actually showing how exploring 
sustainable development within several 
analytic frameworks broadens and trans- 
forms the problems, Roe makes at least an 
important aspect of his case for a more plu- 
ralistic approach to policy analysis. So this is 
a useful book, both for what it accomplishes 
(linking the discourse of traditional policy 
analysis with that of sustainable develop- 
ment, developing and applying four altema- 
tive, less traditional analytic approaches) 
and also for what it does not. It does not, I 
think, provide a clear and general under- 
standing of the logic of pluralistic and multi- 
criteria analyses of environmental problems. 
Perhaps, however, Roe's success in using 
such criteria, and his provocative comments 
on the nature of policy process, may stimu- 
late further discussion and improved under- 
standing of pluralistic environmental policy 
analysis and its uses. 

References 

1. D. Ludwig, R. Hilborn, C. Walters, Science 260, 
17 (1993); S. A. Levin, Ed. Ecol. Appl. 3, 545-589 
(1993). 

1710 SCIENCE * VOL. 280 * 12 JUNE 1998 * www.sciencemag.org 


	Article Contents
	p. 1709
	p. 1710

	Issue Table of Contents
	Science, New Series, Vol. 280, No. 5370 (Jun. 12, 1998), pp. 1657-1800
	Front Matter [pp. 1657-1722]
	NetWatch [p. 1663]
	Editorial: Making the Case for Federal Support of R&D [p. 1671]
	Letters
	How Anthrax Kills [pp. 1671+1673-1674]
	Early Americans [pp. 1674-1675]
	Conceiving a Black Hole [p. 1675]
	Areas of the Brain: Movements and Memories [pp. 1676-1677]

	Corrections and Clarifications: Coral Disease [p. 1677]
	Corrections and Clarifications: Visual Input to the Efferent Control System of a Fly's 'Gyroscope' [p. 1677]
	ScienceScope [p. 1681]
	News and Comment
	Global Change Fights Off a Chill [pp. 1682-1684]
	Hot Year, but Cool Response in Congress [p. 1684]
	Voters Reject Antigenetics Initiative [p. 1685]
	Editors Call for Misconduct Watchdog [pp. 1685-1686]
	Warm Words for Basic Research [p. 1686]
	New Institutes Would Break Mold [p. 1687]
	Making Research Tools More Accessible [pp. 1687-1688]
	NIH Examines Standards for Consent [p. 1688]

	Research News
	Weighing in on Neutrino Mass [pp. 1689-1690]
	The Fast Way to a Better Fuel Cell [pp. 1690-1691]
	Transistors and Diodes Link and Light Up [p. 1691]
	Sifting Through and Making Sense of Genome Sequences [pp. 1692-1693]
	Scientists Ponder Deep Slabs, Small Comets, Hidden Oceans [pp. 1694-1695]

	Random Samples [p. 1697]
	Essays on Science and Society
	Envisioning Science-a Personal Perspective [pp. 1698-1700]

	Science's Compass
	Policy
	A Molecular Biology Network for Asia and the Pacific Rim [p. 1708]

	Books
	Review: Forty Years in the Conceptual Wilderness [pp. 1709-1710]
	Review: Locating Sustainability [p. 1710]

	Research
	The Biology of Being Frazzled [pp. 1711-1712]
	Cytochrome c Oxidase: One Enzyme, Two Mechanisms? [pp. 1712-1713]
	Hominid Brain Evolution: Looks Can be Deceiving [p. 1714]
	How to Have Your Cake and Eat it Too [p. 1715]

	Review
	A Defect-Tolerant Computer Architecture: Opportunities for Nanotechnology [pp. 1716-1721]


	Research Article
	Redox-Coupled Crystal Structural Changes in Bovine Heart Cytochrome c Oxidase [pp. 1723-1729]

	Reports
	Endocranial Capacity in an Early Hominid Cranium from Sterkfontein, South Africa [pp. 1730-1731]
	Single-Molecule Vibrational Spectroscopy and Microscopy [pp. 1732-1735]
	Combinatorial Electrochemistry: A Highly Parallel, Optical Screening Method for Discovery of Better Electrocatalysts [pp. 1735-1737]
	Compatibility of Rhenium in Garnet During Mantle Melting and Magma Genesis [pp. 1737-1741]
	Integrated Optoelectronic Devices Based on Conjugated Polymers [pp. 1741-1744]
	Carbon Nanotube Quantum Resistors [pp. 1744-1746]
	Hormone-Dependent Coactivator Binding to a Hydrophobic Cleft on Nuclear Receptors [pp. 1747-1749]
	Mutation of BCL-6 Gene in Normal B Cells by the Process of Somatic Hypermutation of Ig Genes [pp. 1750-1752]
	Mutation of a Gene Encoding a Protein with Extracellular Matrix Motifs in Usher Syndrome Type IIa [pp. 1753-1757]
	Promotion of Met-tRNA$^{Met}_i$ Binding to Ribosomes by yIF2, a Bacterial IF2 Homolog in Yeast [pp. 1757-1760]
	The Ubiquitin-Related Protein RUB1 and Auxin Response in Arabidopsis [pp. 1760-1763]
	Close Contacts with the Endoplasmic Reticulum as Determinants of Mitochondrial Ca$^{2+}$ Responses [pp. 1763-1766]

	Back Matter [pp. 1767-1800]



