Test for depression
called unreliable

A blood test that is routinely used by
psychiatrists in the diagnosis and man-
agement of serious depression is inappro-
priate for clinical use and should be used
only as a research tool, according to a
growing number of scientists who have
been studying the utility of the laboratory
test. The test, called the dexamethasone
suppression test (or DST), is worse than
useless in accurately diagnosing melan-
cholia, or biological depression, some re-
searchers say: it raises false expectations
among patients seeking an exact diagnosis
and targeted treatment, and if not inter-
preted with caution it can lead to misdiag-
nosis and mistreatment. A major advocate
of the test contends, however, that it is the
sloppiness of psychiatric diagnosis and
laboratory procedures that has produced
the conflicting data on the DST.

Significantly, the warnings about the
DST come not from those who view de-
pression as a psychological reaction to life
events, but rather from the mainstream of
biological psychiatry: psychiatrist and
endocrinologist Peter E. Stokes of Cornell
University Medical Center in New York,
one of the originators of the test during the
1960s, claims that the DST is both insensi-
tive (that is, it misses too many seriously
depressed people) and nonspecific (it
picks up too many who are not de-
pressed). As a result the test cannot be
used with confidence as either a general
screening test or as a test to confirm a pre-
liminary diagnosis of depression. Stokes’s
conclusions, presented at the recent meet-
ing of the American Psychiatric Associa-
tion in New York, are supported by the still
unpublished recommendations of a gov-
ernment panel of scientists, which (based
on a conference held last summer) will
also discourage routine use of the DST.

What the DST measures is the activity of
a neuroendocrine system called the hypo-
thalamic-pituitary-adrenal axis (HPA),
which for years has been known to be ab-
normal (usually hyperactive) in many de-
pressed patients. The theory goes back 50
years to the work of Harvey Cushing, a
surgeon who found that people with an
overactive adrenal gland (now known as
Cushing’s disease) often suffer from de-
pression as well. A subsequent finding,
that doses of cortisol (the adrenal hor-
mone) can cause mood disturbance in
normal subjects, led to an intensive inves-
tigation of adrenal malfunction in depres-
sion—and ultimately to the DST. In normal
people a dose of dexamethasone acts
through the HPA axis to suppress the
body’s own release of cortisol. In many
depressed people, the feedback loop of the
HPA axis seems to malfunction; they are
said to “escape” suppression as their ad-
renal gland continues to pump out high
levels of the hormone.
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Today, few doubt that there is an HPA
dysfunction underlying some depression.
What is in dispute is whether or not the
DST is useful in identifying patients with
such a biological dysfunction — a condi-
tion most psychiatrists would treat with
anti-depressant drugs or electroconvul-
sive therapy rather than psychotherapy.

The DST was introduced independently
in the 1960s by Stokes and by psychiatrist
Bernard Carroll (now at Duke University),
who has become the major advocate of the
DST as a clinical tool. Carroll says that the
DST will accurately identify 68 percent of
inpatients who are carefully diagnosed as
melancholic, and that only 6 percent of
non-depressed subjects will have an ab-
normal DST. Stokes’s data, which come
from the major depression research proj-
ect sponsored by the National Institute of
Mental Health, indicate that “nonsuppres-
sion” is not at all specific to depression: 50
percent of manic patients escaped sup-
pression, as did 20 percent of schizophre-
nics and 10 percent of normal, healthy sub-
jects. Stokes’s report was only one of doz-
ens at APA that indicated diminished con-
fidence in the DST: a study by University of
lowa psychiatrist Bernard I. Grosser, for
example, put DST sensitivity (more typi-
cally) as low as 15 percent.

One explanation for the discrepancy,
Grosser says, is that while most re-
searchers use the DSM IIl (APA’s standard
diagnostic manual) in the clinic, Carroll
uses his own more exclusive criteria—in-
cluding a family history of depression—to
diagnose biological depression. Carroll
agrees, but he says that it is not the DST
that is on trial; instead, he says, it is clini-
cal psychiatric diagnosis that is notori-
ously unreliable and needs validation. He
says that he is skeptical about any data
from the NIMH depression study, which he
believes has been skewed by sloppy pa-
tient selection. In addition, he says, labo-
ratories use a variety of methods to ana-
lyze DST data, but many psychiatrists are
too unsophisticated to appreciate the dif-
ferences when they interpret the results.
Test results can be contaminated by alco-
hol abuse, over-the-counter drugs, and
even by weight loss and aging, Carroll
notes; critics reply that depressed people
are very rarely purists.

What all this means to the consumer is
unclear. The test itself presents no signifi-
cant physical risk, but according to its crit-
ics, there is the risk that a patient with ab-
normal DST will wrongly end up being
treated with drugs or ECT or, on the other
hand, that a truly depressed patient with
negative results will decline such treat-
ment. By all accounts, the test is in great
demand by patients and in widespread use
by psychiatrists. Carroll says the DST can
be useful in predicting treatment re-
sponse, relapse and even suicide, but
others insist that the data are inconclu-
sive: as much as every psychiatrist yearns
for a simple acid test for depression, they
say, the DST is not it. —W Herbert
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A molecular
sunlight ‘funnel’

Developing a system that can easily and
efficiently use sunlight to split water into
its component parts oxygen and hydrogen
(a fuel source), long has been a goal of
photochemists. Now a fortuitous labora-
tory finding has led to improvement in the
ability of a previously reported water-
splitting system to capture light energy
and convert it into hydrogen. While the
amount of hydrogen produced by the sys-
tem still is trivial in terms of commercial
application, says one of its developers,
Michael Gratzel of the Ecole Polytech-
nique Federale de Lausanne in Switzer-
land, the recent finding does represent a
step forward, at the basic research level, in
the field of solar energy conversion.

One of the many significant hurdles that
still must be cleared in solar energy re-
search concerns the limited ability of cer-
tain semiconductor materials to “harvest”
sunlight. It is generally accepted that the
water-splitting systems that include the
more cheap and chemically stable semi-
conductors are those with more potential
for commercial application. Unfortu-
nately, the semiconductor materials that
meet those requirements usually are able
to absorb (and therefore utilize) only a
limited portion of the solar spectrum.
Consequently, one active area of solar en-

ergy work is the search for “sensitizers” —

substances that act to “funnel” more sun-
light energy into the water-splitting sys-
tem than could be captured by the semi-
conductor alone. At the Electrochemical
Society meeting last week in San Fran-
cisco, Gratzel reported that he and col-
leagues found a cheap, simple and effec-
tive way to sensitize their water-splitting
system.

The system consists of titanium dioxide
(TiO,) semiconductor particles in solu-
tion. Without a sensitizer, water is split by
TiO, electrons that hop from a “ground” to
an “excited” state (the conduction band,
or CB) when the TiO, particles absorb
light. When a sensitizer is added, it can
utilize more light to produce excited elec-
trons that presumably are injected into
the semiconductor particles to split water.

Previously investigated approaches to
sensitizing water-splitters include addi-
tion to the solution of expensive metal-
containing structures or complex mole-
cules that resemble chlorophyll, the
light-absorbing pigment in plants (which
conduct the light-induced water-splitting
process called photosynthesis). And ini-
tially, Gratzel set out along these same
lines to sensitize his TiO, particles. At the
suggestion of Franco Scandola of the Uni-
versity of Ferrara in Italy, he began to in-
vestigate the sensitizing ability of a
metal-containing 8-hydroxyquinoline (an
industrial chemical) structure.

During this study, team member Virginia
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Gratzel postulates that the 8-hydroxy-
quinoline attaches to the semiconductor
surface via Ti*".

Houlding, now of the Solar Energy Re-
search Institute in Golden, Colo., feared
that the metal-8-hydroxyquinoline com-
plex might fall apart in solution; so she de-
cided to check whether the 8-hydroxy-
quinoline alone in solution (that is, not
complexed to a metal) could affect ex-
perimental results. “Then the surprise

came,” Gratzel said: when the pure white
8-hydroxyquinoline was added to the pure
white TiO, particles, the two somehow
formed a striking yellow-orange complex
that absorbed more light and generated
more hydrogen than did the TiO, particles
sensitized with the initially investigated
metal complex.

Whereas TiO, particles alone can only
absorb light whose wavelengths are 400
nanometers or shorter, the latest sensi-
tized particles can absorb wavelengths as
long as 620 nanometers. Theoretically,
harvesting more of the solar spectrum
means generating more hydrogen. “But
the big development in this research is
that we have found a very cheap [metal-
less] and easy way to make a sensitizer [on
the surface of the semiconductor],” Hould-
ing says. Previous attempts to ensure that
sensitizers not float randomly in solution,
but rather remain close to the semicon-
ductor so that they can easily inject their
excited electrons, have involved compli-
cated, multi-step processes. Says Gratzel,
“We have a new strategy for sensitizing
TiO,.” —L.Garmon

Keyworth objects to APS nuclear stand

Back in January the council of the
American Physical Society issued a state-
ment about nuclear weapons on behalf of
the society. At the time it got some notice
in the press, but it did not seem a particu-
larly startling document. The Reagan ad-
ministration, however, took umbrage, and
George A. Keyworth II, the President’s sci-
ence adviser, prepared a vehement state-
ment, which has been published in the
May Puysics Topax along with a response
by Robert E. Marshak, who is this year’s
president of the APS.

The APS council’s statement urged
negotiations among all nations to limit
and reduce nuclear weapons, prevent
their proliferation to more nations and
keep them out of space. Keyworth argues
that the statement is a political interven-
tion that the APS council had no right to
make, and that the nuclear freeze “is
hardly nonpartisan [italics his].” Marshak
responds that the statement is nonparti-
san, did not take a stand on the nuclear
freeze and that the APS council has made
such statements on public policy on be-
half of its membership before now. Key-
worth suggests that the council is not rep-
resentative of the members on this topic.

The question of partisanship may be a
piece of sociological relativity. What looks
like a centrist statement with “a balanced
tone” to the APS president can look very
partisan to those who think it dissents
from their policy. Keyworth stresses Rea-
gan’s policy of negotiation from strength;
the APS council urged negotiation “with-
out preconditions and with a sense of
urgency.” Maybe that’s the difference.

Marshak says the APS council at-
tempted “a technically unflawed contribu-

MAY 21,1983

tion.” While the Roman Catholic bishops
were negotiating the draft of their letter on
the subject, the administration kept urging
them to leave it to the experts. Now some
of the experts have chosen to make an
ethical statement. Keyworth points out
that in this context ethical statements be-
come political, and so they do. Keyworth
believes that the APS council should not
make such ethical-political statements.
Other commentators seem to think that on
the subject of nuclear weapons, the
bishops should forgo their role as moral
advisers. — D.E. Thomsen

Another close-up comet

On May 7, mere days after comet IRAS-
Araki-Alcock was discovered on its way to
the closest earth flyby by any known
comet since 1770 (SN: 5/14/83, p. 311),
three Japanese observers discovered an-
other comet heading for a near-earth pass.
Named for its finders, comet Sugano-Sai-
gusa-Fujikawa will come within 5.6 million
miles of earth on June 12—about twice its
predecessor’s distance, but still among
the closest cometary visitors of this
century.

Meanwhile, researchers are beginning
to analyze their hastily gathered data on
IRAS-Araki-Alcock. Radar signals, for
example, were successfully bounced off
the comet’s nucleus from the huge Arecibo
radio telescope in Puerto Rico and the
Goldstone, Calif., antenna of NASA's
Deep-Space Tracking Network, which may
allow calculations of its size, roughness
and rotation rate. The International Ultra-
violet Explorer satellite yielded spectra of
molecular sulfur (S,), which Michael F.
A'Hearn of the University of Maryland and
Paul D. Feldman of Johns Hopkins Univer-
sity in Baltimore report to be the first ever
detected in a comet and possibly “in any
astronomical object.” The comet is prob-
ably not atypical, says AHearn — spectra
of its other components were “quite nor-
mal” — but the S, was huddled within
about 50 kilometers of the nucleus, so that
only the close flyby made the detection
possible. It has been assumed that two
known cometary components — carbon
monosulfide (CS) and atomic sulfur (S)—
came from photodissociation of carbon
disulfide (CS,), but AHearn says that the
presence of S, (presumably a source of
some of the S) suggests this idea is “over-
simplified.” —J. Eberhart

New center for museum collections

In perhaps the most unusual relocation
in history, more than 6 million items from
the Smithsonian Institution’s museums
will be moved to a conservation, storage,
study and teaching facility just completed
in Suitland, Md., 6 miles from downtown
Washington. The new building, dedicated
this week, was designed to safeguard the
wide variety of specimens, from tiny beads
and shells to totem poles and whale skele-
tons. The most space will be devoted to
the overcrowded collections of the Na-
tional Museum of Natural History.

“To our knowledge, no museum has em-
barked on a more comprehensive analysis
of its needs, and none has reached so far
into the technologies of industry to meet
them,” says the Smithsonian’s Paul N.
Perrot. Achievements of the new building
include an environment optimal for pre-
serving museum collections—70° F (£2°),
50 percent humidity (+2 percent).

The Support Center, as it is called, has

an ultra-modern look. The storage area is
composed of four “pods,” each the size of a
football field. Specially designed storage
units will be stacked from floor to ceiling,
accessible by suspended catwalks. Across
a wide central hall from the pods are lab-
oratories, offices and lecture rooms for
museum conservation work and a training
program scheduled to begin in 1984.

Special facilities in the dock area in-
clude a fumigation chamber large enough
for a grand piano and a 7,000-gallon tank
that can render whale skulls. A computer
inventory will keep records on all the ob-
jects stored in the center, and strict secur-
ity measures will be in effect.

The transfer of specimens from the mu-
seums will begin in early fall and is ex-
pected to take 3 years. Eventually the cen-
ter will have 300 staff members. It will not
be open to the public, but the collections
will be accessible to scientists and schol-
ars. —J.A.Miller
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