in Syria. The problem with naming these as

the sites of first domestication is that

charred seeds of wild T. m. boeticum have

been abundantly found, but no spikelets re-

main there. It has been hypothesized that

wild einkorn was gathered at a distance,

threshed at the camp collection site to re-

duce the volume, and transported (5).

Where it was taken is not known. We have

reported that T. m. boeoticum from Kara-

cadag is the progenitor of the cultivated

einkorn and that the excavated sites cited in

our report (which are near those mountains)

reveal a transition from wild to cultivated

genotypes. These were the observations on
which the title of our report was based.
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Aging and Endocrinology
In their article “The endocrinology of ag-
ing” (17 Oct., p. 419), Steven W. J. Lam-

berts et al. describe many aspects of aging
that are benefited by dehydroepiandro-

sterone (DHEA) or testosterone replace-
ment. Not mentioned is the decline in me-
latonin production, correlated with increas-
ing age-related disfunction, that can be
partially ameliorated with melatonin ther-
apy (I). Neither was there discussion of
multiple hormone supplementation, syner-
gistic effects, or other studies of the simulta-
neous replacement of DHEA and melatonin
(1, 2).

In young mice with murine-acquired im-
mune deficiency disease that results in B cell
leukemia or in old mice with immuno-
senescence, replacing melatonin and
DHEA had a synergistic effect: cytokine and
immune regulation were normalized, and
increased oxidation and loss of vitamin E
were prevented (3). In older humans, we
have found no toxicity resulting from sup-
plementing melatonin and DHEA for 1 year.
Also, treatment with melatonin, DHEA,
and vitamin E together led to the regression of
esophageal dysplasia in older people.

Lamberts et al. correctly note that many,
perhaps millions, of Americans (and their
doctors) are esentially testing the hypoth-
esis that supplementing DHEA, melatonin,
or testosterone will slow aging. Our studies
suggest that long-term human trials should
test the effectiveness and toxicity of not
only single, but multiple, hormone replace-




ment. DHEA supplementation delayed death

in very old C57BL/6 female mice; 78% were

surviving after 10 weeks of DHEA con-

sumption, while only 37% of old, untreated

mice still lived. Although the National Insti-

tute on Aging warns (4), correctly, of the po-

tential risks of such actions because of the ab-

sence of data from any long-term human trials,

it is not aggressively requesting or supporting

such research. In the absence of scientific,

longitudinal studies, we at least ought to

investigate what the public is already do-
ing.
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In their excellent article, Lamberts et al. note
that testosterone is among the circulating hor-
mones with concentrations that decrease as
men age. Maintaining the testosterone con-
centration of a younger age could have benefi-
cial anabolic effects and affect social and psy-
chological behavior (1). However, testosterone
replacement therapy in elderly men is limited
in use, Lambert et al. note, because of its un-
predictable effects on the prostate.

Testosterone is strongly and inversely re-
lated to percentage of body fat (2), suggest-
ing that age-related decrease in testosterone
may be the result of the weight gain that
commonly accompanies aging in our soci-
ety. If this idea is correct, testosterone levels
might be sustained in elderly men through
diet and exercise.

I examined testosterone and weight
changes in 1880 male U.S. Air Force veter-
ans who participated in four examination
cycles (in 1982, 1985, 1987, and 1992) as
subjects in the Air Force Health Study,
which was intended to evaluate health ef-
fects of exposure to Agent Orange during
the Vietnam War (3). In 1992, the mean
age of these men was 53.8 years (SD = 7.6
years). Testosterone was assayed in dupli-
cate from morning blood samples after an
overnight fast. For each cycle, a constant
was added to all testosterone values in order
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Fig. 1. Changes in serum testosterone of Air
Force veterans over 10 years. Men who lost
body fat (n = 383) (- -); gained 0 to 10% body fat
(n =589) (— —); or gained more than 10% body
fat (n=908) (—). Data (mean and standard error)
are shown by year of cycle. Testosterone mea-
sured in nanograms per deciliter (ng/dl).

to remove cycle-to-cycle variation in mea-
surements that are unrelated to age. Percent-
age of body fat was calculated from height
and weight measurements.

For men with more than a 10% increase
in fat (which was the largest group), test-
osterone declined across the decade, as ex-
pected (Fig. 1). For men with slight in-
creases in fat, testosterone remained essen-
tially level from 1982 to 1992. For men who
lost fat over the decade, testosterone actu-
ally increased. These groups differed signifi-
cantly in testosterone at the first cycle,
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which suggests a predisposition toward sub-
sequent gain or loss.

One cannot tell from these results if
maintaining body fat at a constant level
would prevent a decline in testosterone, but
they do suggest that possibility.

Allan Mazur

Maxwell School of Public Affairs,
Syracuse University,

Syracuse, NY 13244, USA
E-mail: amazur@syr.edu

References

-

A Mazur and A. Booth, Behav. Brain Sci., in press.

2. D. Freedman, T. OBrien, W. Flanders, F.
DeStefano, J. Barboriak, Arterioscler. Thromb.
11, 307 (1991).

3. W. Wolfe et al, J. Am. Med. Assoc. 264, 1824

(1990).; G. Hendriksen, J. Michalek, J. Swaby, A.

Rahe, Epidemiology 7, 352 (1996).

Response: Watson describes the successful use
of the simultaneous replacement of DHEA
and melatonin in elderly and sick mice. One
should realize how dangerous and uninfor-
mative studies with mice and rats are, with
regard to their meaning and interpretation
for human aging research. In mice and rats,
DHEA is hardly, or not at all, produced by
the adrenal cortex, while melatonin plays
an important role in their physiology. In hu-
mans, DHEA is an important product of ad-
renal cortical steroidogenesis, while a physi-
ological role of melatonin has not yet been
demonstrated. The message of our article
was that one should not extrapolate too
much from animal experiments. As Watson
states, long-term controlled clinical trials of
elderly individuals seem the only way to ap-
proach the unsolved question of whether
hormone replacement therapy is efficacious
and safe.

Mazur describes an interesting observa-
tion in a large group of elderly U.S. Air
Force veterans. Those men demonstrating a
clear decrease in total testosterone showed a
considerable increase in body fat. Mazur sug-
gests that this age-related decrease in test-
osterone may be the result of weight gain, and
that testosterone levels might be sustained in
elderly men through diet and exercise.

It should be mentioned, however, that it
has not been demonstrated to my knowledge
whether and how the well-known changes
in body composition during aging (loss of
muscle mass and increase in body fat, for ex-
ample) are related to changes in testoster-
one bioactivity only. In parallel, decreases
in levels of growth hormone insulin-like
growth factor | and in DHEA also occur. 1
also know of no evidence that dieting and
exercise might prevent the age-related de-
crease in testosterone. For the time being,
the interesting observations by Mazur sug-
gest that healthy, elderly males demonstrate
a variable change in total testosterone levels

(decrease, unchanged, and slight increase),

which is accompanied by changes in body

fat (increase, unchanged, and slight de-
crease, respectively).

Steven W. J. Lamberts
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Immediate Release of
Crystallographic Data:
A Proposal

There has been an incredibly rapid increase
in the rate of determination of three-dimen-
sional (3D) structures of biomacromolecules,
as reflected by the deposition of a new struc-
ture in the Protein Data Bank (PDB) at the
Brookhaven National Laboratory (1), on
average, every 5 hours. Unfortunately, in
parallel, an increasing proportion of deposi-
tors take advantage of the PDB’s policy of
allowing structures to be kept “on hold” for
up to a year after coordinate deposition. De-
spite a recent drop in the number of struc-
tures put”on hold,” nearly half the entries
deposited are not released immediately. The
policy of the PDB is based on rules drawn up
by the International Union of Crystallogra-
phy (IUCr) in the late 1980s for papers pub-
lished in IUCr journals. These rules (2) also
provide the basis for the policies of most
other scientific journals and of a number of
government funding agencies, such as the
National Institutes of Health, for work un-
dertaken with grant support.

[t is time to consider whether this policy
is still appropriate. When it was debated and
accepted by the community 10 years ago,
the time needed to solve a macromolecular
structure was often measured in years and
was rarely less than 1 year. The time needed
for detailed analysis of such structures was
also fairly long. The 1-year hold on coordi-
nates was therefore instituted to allow the
authors to reap the fruit of their tremendous
investment of time and effort. Because of re-
cent advances in protein expression and pu-
rification, crystallization procedures, x-ray
instrumentation, and computer software,
the time needed to solve a structure is often
shorter than the allowed hold period. In
light of such developments, it is difficult to
justify withholding coordinates for any pe-
riod once the paper has been published.

Biomolecular structure analysis has suc-
ceeded in bringing 3D structures to the fore-
front of molecular biological research. This
success has expanded both the interest in
and utility of the information being depos-
ited in the PDB. The molecular modeling
community has grown and evolved consider-
ably, due to the expansion of this source of

experimental data. The value of the data
rests in their availability to the broader
community. Methods are continuously be-
ing developed to analyze new structures and
their relationships to the collection of exist-
ing structures. New uses for these data, such
as statistical potentials for folding and
threading calculations, and interface recog-
nition tools, are evolving rapidly. No single
research group can fully exhaust this wealth
of information. The value of the resource
grows proportionally to the timeliness of the
data and to the number of scientists who
have access to them. Three-dimensional
structural information is also a crucial link
elucidating the role of a translated region of
a DNA sequence of unknown function.

The time has come to change the rules of
deposition so as to ensure that the coordi-
nates are released concomitantly with publi-
cation of the paper (or papers) describing
the structure. We are convinced that with-
out access to the coordinates, the structures
cannot be used for comparison with other
proteins, for theoretical analysis or, more
and more important, for drug design.

We propose that coordinates deposited
at the PDB should be marked as either “for
immediate release” or “to be released upon
publication.” We also recommend that the
maximum hold for primary data (chat is, x-
ray structure factors, and nuclear magnetic
resonance proton-proton distance and dihe-
dral angle restraints) be reduced from 4
years to 1 year. The PDB is already working
on a “layered approach” to deposition so
that it will be possible to release entries as
submitted, after the authors have checked
for outliers and errors through the PDB’s
WEB-based AutoDep procedure, on the
same day that they are deposited (with the
permission of authors), or when the article
related to the structure is published, if the
authors request “release on publication
date” rather than “hold for a year.” It is clear
that such a change in policy will require co-
operation of both the granting agencies and
the scientific journals, as well as the over-
whelming support of the scientists doing the
research. [t should be stressed that even the
current policy is not uniformly enforced.
These changes would bring macromolecular
crystallography into line with the require-
ments of other fields, such as gene sequenc-
ing, which have never allowed extended
hold periods. We hope that this proposed
change in the deposition policy will be pub-
licly debated and ultimately accepted.
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