LETTERS
Materials Research Center

The announcement of the proposed
‘‘National Center for Advanced Materi-
als”’ to be established at the Lawrence
Berkeley Laboratory (Research News,
18 Feb., p. 827) demands that those of us
who care about precise use of words as
well as numbers protest with the utmost
vigor. If industry is subject to a ‘‘truth
in labeling’’ act, should not scientists,
science administrators, and policy-mak-
ers be subject to the same?

Whether or not the nation needs a
$140-million Advanced Light Source
(ALS) synchrotron may be debated, but
whether the nation needs an ‘‘Advanced
Materials Center”’ is a different question.
As one scientist who thinks he and the
laboratory he directs has contributed in
collaboration with industry to making
advanced materials a reality in this coun-
try, I have recently surveyed 20 out-
standing colleagues in other universities
who have likewise contributed in ‘“‘ad-
vanced materials.”” Not one would
dream of (i) connecting the ALS to ‘‘ad-
vanced materials’’ and (ii) spending $140
million on a fifth (or is it sixth?) facility in
preference to purposive, joint, universi-
ty-industry research along the Depart-
ment of Defense (as opposed to the De-
partment of Energy) model. For that
price we could put U.S. industry on top
in two or three major advanced materials
technologies.

I believe that, unless the materials
community—both in industry and in aca-
demia—thinks clearly but radically
about what science is good for the nation
and only derivatively about what is good
for science, we will not have a chance to
reverse the thoughtless, debateless drift
inR & D policy. There may be excellent
reasons for believing that the ALS
should have a high priority, but Corigress
should know where it falls in a list of
materials research priorities.

RustuM Roy
Materials Research Laboratory,
Pennsylvania State University,
University Park 16802

Arthur L. Robinson writes that the
first public discussion of the National
Center for Advarniced Materials (NCAM)
proposal occurred when it was submitted
to a subcommittee of the National Acad-
emy of Sciences (NAS) (Solid State Sci-
ences Committee). This is not correct. I
was chairman of that subcommittee. We
met for the first time in July, at which
time there were rumors of a proposal to
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be submitted to the Department of Ener-
gy by Lawrence Berkeley Laboratory
(LBL) involving a synchrotron radiation
source, the subject of our subcommit-
tee’s study. I called David Shirley, the
director of LBL, to find out the facts. He
described the proposal’s content and ra-
tionale over the telephone and agreed to
have a description of the storage ring
sent. This description arrived in time for
our next meeting in September. We did
not have the complete proposal, nor had
I requested it. We had only a description
of the storage ring itself, representing
roughly half the construction costs of
NCAM. We discussed the storage ring
briefly, for it was not our charge from the
NAS to ‘“‘referee’’ proposals. This was
hardly a public discussion of the NCAM
proposal. The first public airing of the
proposal appears to have been a meeting
of the NAS Solid State Sciences Panel in
Washington on 8 February, at which
Shirley gave an audience of 100 to 150
people a fuller description of NCAM
than our subcommittee had in Septem-
ber.

DAvipD W. LyNCH
Department of Physics,
ITowa State University, Ames 50011,
and Ames Laboratory,
Department of Energy, Ames

Detection of Nuclear Tests

R. Jeffrey Smith, in his article ‘‘Rea-
gan plans test ban revisions’’ (News and
Comment, 18 Feb., p. 819), quotes me as
stating in the early 1970’s that ‘‘Soviet
cheating within this range had no ‘mili-
tary significance vis-a-vis our own posi-
tion.” >’ At the time I had assumed that
we and the Soviets would design our
tests to give a yield of 150 kilotons, if
successful. We hoped that, on the aver-
age, we would be within 10 or 15 per-
cent, plus or minus, of the design goal. If
the Soviets were to design for, say, 175
kilotons, I did not believe it would have
any significant impact. At that time I did
not anticipate that the Western bureau-
crats in charge of our testing would dic-
tate that our design yield be biased below
the 150-kiloton limit in order to guaran-
tee we would never exceed 150 kilotons.
As a result, our upper optimistic design
yield was dictated independent of the
agreement with the Soviet Union to be
appreciably less than 150 kilotons. At the
same time, contrary to my expectation,
the Soviets were not content to center
their testing around 150 kilotons. In the
1970’s, we noticed that a Soviet test was

appreciably above 150 kilotons by our
existing criteria. Over the years, subse-
quent tests appeared to us to range as
high as 400 kilotons, based on detection
criteria that were in effect at the time of
the initial agreement.

Since the signing of the original agree-
ment, we have renormalized our criteria
for detection in order to reconcile the
seismic signals received to keep the So-
viet tests within the 150-kiloton testing
limit. I personally question the validity
of the renormalization.

As quoted, I was willing to live with a
bias of perhaps as large as 50 percent in
favor of the Soviet Union, but I certainly
had not anticipated the factor’s ap-
proaching 300 percent, which in my
opinion we have experienced. If we are
going to continue to respect the 150-
kiloton limit, T believe we should insist
on on-site instrumentation in the Soviet
Union and the United States with repre-
sentatives from both countries present.

HAROLD M. AGNEW
GA Technologies Inc., Post Office
Box 81608, San Diego, California 92138

Fluorides and Dental Caries

Dennis H. Leverett has written a time-
ly article (2 July 1982, p. 26) about fluo-
rides and the changing prevalence of
dental caries, but we do not fully agree
with several of his points. We were dis-
appointed that he suggests ‘‘the defini-
tion of the optimum concentration of
fluoride in community water supplies
needs to be reassessed’’ because of al-
leged increase in the prevalence of dental
fluorosis in fluoridated communities
from increased use of fluorides in other
forms. In our opinion, such a suggestion
is not in the best interest of the general
public. Rather than tinkering with cur-
rently recommended optimum concen-
trations of fluoride in water, we should
work to control the availability and use
of other sources of fluoride in a commu-
nity.

Community water fluoridation is the
least expensive, most effective, and saf-
est way to provide entire communities
with protection against dental caries. No
other public health measure has had
more critical analysis than water fluori-
dation. Everyone in a fluoridated com-
munity benefits, regardless of age, in-
come, educational level, individual moti-
vation, or the availability of dental care.
In contrast, products containing fluo-
ride, such as dietary fluoride supple-
ments and dentifrices, are not so equita-
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ble. Although 85 percent of all denti-
frices sold in the United States contain
fluoride, it has been estimated that 25
percent of the population does not use a
toothbrush and dentifrice routinely. Di-
etary fluoride supplements are prescrib-
er-dependent and are used by relatively
few children.

A more logical way to reduce total
fluoride intake, if the need for that goal
is substantiated, would be to educate
health professionals, industry, and the
general public about properly prescrib-
ing, manufacturing, advertising, and us-
ing products containing fluoride. As an
example, Leverett does not mention the
fact that manufacturers of infant formula
were persuaded in the late 1970’s to
reduce the concentration of fluoride in
formulas to tolerable limits (/). Manufac-
turers of baby cereals and juices also
took steps a few years ago to control
fluoride content (2). The makers of other
products containing fluoride, consumed
intentionally or inadvertently by infants
and young children who are still at risk of
developing fluorosis, should be encour-
aged to lower the fluoride content of
these products or to state in advertising
that they should not be used without
supervision in fluoridated communities.
Fluoride dentifrices should not be swal-
lowed and used as a source of systemic
fluoride. Therefore, young children liv-
ing in fluoridated and, for that matter,
nonfluoridated communities should be
supervised when they brush their teeth.
Increased efforts should be made to edu-
cate physicians and dentists in both fluo-
ride-deficient and fluoridated communi-
ties about intelligently prescribing di-
etary fluoride supplements. These are
but a few examples of what has been and
can be done to avoid excessive ingestion
of fluorides from sources other than
drinking water.

Fluoridated water has been used suc-
cessfully and safely in hundreds of U.S.
communities, in some for nearly 40
years, and has reduced the prevalence of
dental decay among lifetime residents by
about 60 percent. More than 50 percent
of our population lives in fluoridated
communities. We should not risk reduc-
ing dental benefits for everyone in these
communities by lowering the concentra-
tion of fluoride in drinking water.

ALICE M. HorowiTZ
HERSCHEL S. HorROwWITZ
6307 Herkos Court,
Bethesda, Maryland 20817
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Leverett’s position that there may be
less need for ‘‘basic research into new
caries-preventative measures’’ is not jus-
tified. While it is true that the prevalence
of dental caries has declined, the reasons
are not as certain as Leverett states. At
an international conference on the de-
clining prevalence of caries held at the
Forsyth Dental Center in June 1982, epi-
demiologists from nine countries (United
States, Sweden, Denmark, Norway, the
Netherlands, England, Scotland, Ire-
land, and New Zealand) presented data
confirming a decrease in the prevalence
of dental caries in their respective coun-
tries. However, none of the speakers and
none of the 111 other scientists in attend-
ance would identify the specific factors
responsible for this decline, nor would
they state whether the decline would
continue, plateau, or reverse.

Leverett states that ‘‘caries is clearly a
disease with multiple causes’ but then
provides a simplified discussion of a
complex process. He does not mention
the significant gaps in our current knowl-
edge concerning the pathogenesis of den-
tal caries and the effects of the fluoride
ion on this disease. One can still only
speculate about the mechanism of action
of the fluoride ion in reducing the preva-
lence of caries and causing dental fluoro-
sis. We are just beginning to understand
the complex interactions between host,
diet, and microflora that take place in the
oral cavity and their relevance to dental
caries. As yet we have no measure of the
role that the increased use of antibiotics
may have had in bringing about the ob-
served decline in prevalence of the dis-
ease. Clearly, if the approach to the
permanent eradication of dental caries is
to be rational, much basic research still
remains to be done.

One consensus of the conference at
Forsyth was that the decline in preva-
lence of dental caries is giving rise to
economic factors that will inevitably lead
to a substantial reduction in the size and
number of dental schools and the num-
ber of dental practitioners. If research is
curtailed now, we could find ourselves in
a situation in which caries prevalence
begins increasing, dental manpower is
inadequate, and our understanding of
preventive measures is incomplete.

Leverett states that “‘fluorosis, even at
severe levels, is of no consequence to
health,”” yet disfiguring mottling of the
teeth may be a serious psychological
burden to an individual. Furthermore, if
concentrations of fluoride are to be reas-
sessed and altered, as recommended by
Leverett, in order to reduce the possibili-
ty of fluorosis, these changes will alter
the role that fluoride is currently playing

in the reduction of caries. In either in-
stance the availability of additional car-
ies-preventive options will be extremely
valuable.

An example of promising research that
could provide new preventive options is
that related to the development of a
caries vaccine. Current expenditures by
the National Dental Caries Program of
the National Institute for Dental Re-
search (NIDR) on research directly re-
lated to caries vaccines amount to ap-
proximately $800,000, or 8.4 percent
of NIDR’s caries research budget. This
level of support is not consistent with
Leverett’s description of it as a ‘‘great
deal of effort.”

While few would quarrel with the re-
search proposed by Leverett, it should
not be undertaken at the expense of
current caries research efforts. A more
reasonable proposal would be to suggest
that now is an opportune time to take
advantage of progress achieved and to
make a larger and more realistic invest-
ment in research.

JouNn W. HEIN
Forsyth Dental Center,
140 Fenway,
Boston, Massachusetts 02115

Leverett’s article is well written, infor-
mative, and appropriate. However, I dis-
agree with one statement in the opening
paragraph related to the antiquity of den-
tal caries. Leverett writes: ‘‘Dental car-
ies was not prevalent in primitive socie-
ties apparently because their diets lacked
easily fermentable carbohydrates.”’

During the past 20 years we have
evaluated aboriginal human skeletal rem-
nants from more than 4000 burials in the
Ubpper Missouri River Basin. These buri-
als were of people who lived between
A.D. 800 and 1880 and represented mul-
tiple cultures, including the Arikara,
Mandan, Hidatsa, Middle Plains Wood-
land, and others. Most of these people
were agrarian (growing corn, beans, and
squash) and hunter-gatherers. Grain
foods were ground by rock.

Dental wear and attrition (probably
the result of fine abrasive particles in
foodstuffs), caries, tooth loss, dental ab-
scesses, and antral-oral fistulas were
prevalent in people who lived in all por-
tions of the millennium represented (/).
In fact, some had apparently attempted
to relieve dental discomfort, presumably
from incipient caries, by manipulation
with crude toothpick devices (2).

Although these people came from only
a short span in the total spectrum of
mankind, they were definitely ‘‘primi-
tive’’ as compared with those who live in
the 20th-century United States. Because
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of excellent dental care, good diet, and
fluoridation, the Native Americans who
live in this region today have much less
of a problem with dental caries.

JounN B. GREGG
South Dakota Department of Health,
Pierre 57501, and Department of
Surgery, School of Medicine,
University of South Dakota,
Sioux Falls 57101
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The Horowitzes suggest that, instead
of altering the fluoride concentration in
drinking water, it would be better to
educate health professionals, industry,
and the general public as a means of
controlling fluoride intake. My approach
is different, for the very reason the
Horowitzes outline: community water
fluoridation is egalitarian and largely out-
side the conscious control of the con-
sumers, whereas other modes of fluoride
therapy are, to use the Horowitzes’
words, ‘‘not so equitable.”” When given
a choice, the prudent health promoter
will opt for the preventive measures that
require the least amount of conscious
cooperative behavior on the part of the
consumer. There is no doubt in my mind
that the most reliable means for control-
ling the total fluoride intake of the popu-
lation is through adjustment of the con-
centration of fluoride in the water sup-
ply. '

Let me cite an example of one difficul-
ty with the Horowitzes’ approach, again
picking up on a theme in their letter. In
the late 1970’s, infant formula manufac-
turers began making formulas with es-
sentially fluoride-free water. Milk-based
formulas currently contain 0.04 to 0.08
part per million (ppm) fluoride, a truly
negligible amount. However, soy-based
formulas contain about 0.4 ppm of bio-
available fluoride. This product, when
mixed 1:1 with fluoridated drinking wa-
ter, results in the consumption of about
0.6 milligram of fluoride per day by in-
fants using the formula. This amount
exceeds the threshold for causing some
fluorosis [see (24) in my article].

As another example, television adver-
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tising for fluoridated dentifrices fre-
quently shows a child placing an exces-
sive amount of fluoridated dentifrice on
his or her toothbrush. One commercial
even shows a child licking the toothpaste
off the end of the brush and commenting
favorably about the taste.

Industry is not the only culprit. Inap-
propriate prescribing of dietary fluoride
supplements by physicians and dentists
in fluoridated communities is not uncom-
mon.

My recommendation was not that we
“tinker”” with the fluoride levels in
drinking waters. It was that we reassess
our original definition in light of what we
now know about total fluoride consump-
tion. However, if this reassessment
should point toward the desirability of
reducing fluoride ingestion, fluoride in
drinking water is a logical focus for our
attention because of its accessibility,
ease of control, and lack of reliance on
individual human behavior.

Hein says that we need to maintain the
current level of basic science research,
while T believe that basic research has
gotten ahead of clinical research to the
extent that there is a ‘‘logjam’’ of basic
research which has not been applied
properly to the clinical milieu. The two
positions are not incompatible.

Hein states that ‘‘none of the speakers
[at the Forsyth Dental Center Confer-
ence on the declining prevalence of den-
tal caries] and none of the 111 other
scientists in attendance would identify
the specific factors responsible for this
decline [in dental caries prevalence].”
This statement is at odds with the pub-
lished proceedings of that conference
(I), which include the identification by
several essayists of factors that may be
responsible for the decline in their partic-
ular nations or states. For instance, in
Ireland, ‘‘both fluoridation and wide-
spread use of fluoride dentifrices are
cited as explanations of declining caries’’
(I, p. 1319). In the Netherlands, ‘‘the
increased use of fluoride in different
forms was undoubtedly a causative fac-
tor for the reduced caries experience’’
(I, p. 1324). In New Zealand, ‘‘fluorida-
tion of water supplies and the wide-
spread use of fluoride toothpaste are
considered to be the major factors asso-
ciated with the observed decline’’ (I, p.
1330). In Massachusetts, ‘‘Increased uti-
lization of fluoride dentifrices and di-

“etary fluoride supplements during the

twenty-year period provides the most
logical explanation for the observed de-
crease”” (I, p. 1352). Researchers de-
scribing the same phenomenon in Den-
mark (1, p. 1309), Norway (I, p. 1335),
Scotland (I, p. 1338), Sweden (I, p.

1344), and the United States (I, p. 1351)
and the authors of a second study in
Massachusetts (I, p. 1359) come to simi-
lar conclusions.

I did not state, as Hein implies, that
we need to alter the level of fluoride in
drinking water ‘‘in order to reduce the
possibility of fluorosis.’’ I identified the
increase in dental fluorosis only as an
indicator of a change in the amount of
fluoride in the environment. This dental
fluorosis is not ‘‘disfiguring’” and is not
generally discernible to the lay person.

The final paper given at the Forsyth
conference was entitled ‘‘Impact of de-
creasing caries prevalence: Implications
for dental research’ by K. G. Konig (I,
p. 1381) of the Netherlands. Konig made
the following statement, which illus-
trates what I mean by increased empha-
sis on clinical research.

The general and specific knowledge which
has been accumulated by dental research in
the last decades is sufficient to prevent caries
completely. However, only part of the world
population has had a chance to acquire this
knowledge; of those who have, only a fraction
is applying it successfully. Social and behav-
ioral sciences could greatly help to dissemi-
nate knowledge about health and increase
acceptance so that it will be actually practiced
by more and more people.

Hein’s conference at Forsyth said it
best. There is a decline in dental caries
throughout the developed nations. This
decline is probably caused by the in-
creased use of fluoride in several modes.
Greater emphasis on clinical, applied,
social, and behavioral science research
is needed to enhance the dissemination
of this information and to be assured that
the decline will be permanent.

DeNNIs H. LEVERETT
Department of Community Dentistry,
Eastman Dental Center,
Rochester, New York 14620
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Erratum: In the article ‘‘Understanding nonre-
newable resource supply behavior”” by D. R. Bohi
and M. A. Toman (25 Feb., p. 927), an error
appeared in figure 1 on page 929. The axis on the
right-hand side of the diagram should have been
labeled ‘‘Output (thousand barrels per day).”

Erratum: In the announcement of the Gordon
Research Conferences by A. M. Cruickshank (4
Mar., p. 1095), under the heading ‘‘Fertilization and
the Activation of Development” (p. 1108), four
listings under the topic ‘‘Gamete recognition and
binding II'’ on 2 August were incorrectly printed.
They should have read, ‘‘Michael G. O’Rand, (sub-
ject to be announced); Bayard Storey, ‘Reactions
between sperm and zona pallucida leading to fertil-
ization in the mouse’; Bonnie S. Dunbar, (subject to
be announced); Paul Wasserman, ‘Egg surface gly-
coproteins that regulate mammalian fertilization.” >’

Under the heading ‘‘Hormone Action” (p. 1112),
two listings under the topic ‘‘Prolactin®’ on 9 August
were incorrectly printed, and one was omitted. They
should have read, ‘‘Henry Friesen, ‘Prolactin recep-
tors’; Paul Kelly, ‘Second messenger for prolactin’;
Jeffrey Rosen, ‘Prolactin regulation of casein
genes.” ”’
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