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M. D. Anderson Hospital and Tumor Institute

‘THE FORTIETH ANNUAL SYMPOSIUM
ON FUNDAMENTAL CANCER RESEARCH

Genetic Mechanis

The Westin Galleria Hotel - Houston

The University of Texas

and Cancer

November 8 - 11, 1987

\_

Co-chairpersons: M. Siciliano, L. Strong

SESSIONS/TOPICS SPEAKERS

Bertner Memorial Lecture F. Ruddle (Yale)

Organization of the Human Genome C. Cantor (Columbia), H. Lehrach (EMBL), R. White (Utah)
Chromosome Changes and J. Rowley (Chicago), G. Adair (Texas)

Somatic Cell Variation

Regulatory Genes Affecting H. Blau (Stanford), K. Fournier (Hutchinson),

Somatic Cell Variation R. Roeder (Rockefeller), C. Wu (NCI)

Mutation and Repair E. Friedberg (Stanford), P. Hanawalt (Stanford), L. Thompson

(Livermore), R. Humphrey (Texas), R. Albertini (Vermont)

Gene Amplification G. Wahl (Salk), M. Gottesman (NCI), F. Alt (Columbia),
G. Brodeur (Washington University)

Inherited Cancer A. Knudson (ICR), F. Li (NCI), G. Saunders (Texas),
W. Cavenee (Ludwig Institute-Montreal), L. Strong (Texas),
J. Gusella (Harvard), S. Naylor (Texas)

Action of Cancer Genes A. Levine (Princeton), D. Hanahan (Cold Spring Harbor)

GOALS

The goals of the symposium are to evaluate current progress in understanding genetic mechanisms and cancer and
to identify new directions for clinical and experimental work.

WORKSHOP IN MOLECULAR GENETICS: TERMINOLOGY AND TECHNIQUES

A three-hour refresher course on methods and concepts of the study of cancer genetics will be presented on Sunday
afternoon, November 8, 1987. A reception follows at which faculty members will be available for an extended
discussion period. There is no additional fee for the workshop but preregistration is required by October 15, 1987.

CALL FOR POSTERS

Abstracts may be submitted for the 1987 Research Symposium Poster Session. Abstracts should be typed double-
spaced on plain, 8 1/2 by 11-inch paper and must be received no later than August 17, 1987. Participants will be
notified of their poster's acceptance by mail. Submit abstracts to: Anthony J. Mastromarino, Ph.D., Office of the
Vice President for Research-Box 101, UT M. D. Anderson Hospital and Tumor Institute, 1515 Holcombe Blvd.,
Houston, Texas 77030. Phone: (713) 792-3391.

INFORMATION

For additional information, please contact Conference Services-HMB 131, M. D. Anderson Hospital, 1515 Holcombe
Blvd., Houston, Texas 77030, phone: (713) 792-2222. Registration fee is $200 if received by 10/15/87; $225 after
10/15/87. ltincludes admission to the workshop in molecular genetics, scientific program, book of abstracts,
refreshment breaks, continental breakfasts, lunches, receptions, and banquet.

CME Continuing medical education credits will be available. j
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COVER Lithograph depicting seed (center) and other parts of Cycas circinalis
Linn. (false sago palm), a neurotoxic plant. Heavy use of cycad seed for food and
medicine has been linked to Guam amyotrophic lateral sclerosis and parkinsonism-
dementia, a prototypical disease for study of ncurodegcncrative disorders of old age.
Now considered rare and endangered, cycads are primitive “gymnosperms” that
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Blume, Commentationes Botanicae. Imprime de Plantis Indae Orientalis. Rumphia
(Lugduni-Batavorum, Amsterdam, 1848), Part IV, pages 11-18]
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Predicting the weather

0 weather forecast can exceed

in accuracy the most inaccurate

comporient of the prediction
equation (page 493). Thus, although
weather forecasting is today based on
sophisticated numerical models and an
improved understanding of atmospher-
ic processes and new supercomputers
and data-collection instruments are
used, it is still only possible to make
predictions with reasonable accuracy a
few days in advance. Tribbia and
Anthes describe the roots of contempo-
rary prediction strategies (that go back
to the beginning of this century), the
current status of and limits to weather
forecasting, the computational methods
used, and the physical laws applied to
predictions. The inherent unpredict-
ability of atmospheric, land, and ocean-
ic processes will continue to limit the
accuracy of forecasts. But despite these
problems, the regular collection of at-
mospheric, oceanographic, and allied
data is providing insights into the earth’s
climatic past, present, and future.

Sickling red cells

RYTHROCYTES from patients
E with sickle cell anemia contain a

defective form of hemoglobin,
the transporter of oxygen from lungs to
tissues (page 500). The abnormal he-
moglobin polymerizes upon partial de-
oxygenation in tissues to form a viscous
gel that deforms (sickles) cells and
makes them rigid. Organ damage re-
sults because rigid cells may occlude
blood vesscls causing less oxygen to be
transported to tissues. Gelation has an
unusual time course that is character-
ized by a pronounced delay period be-
fore polymers appear. For studying the
role of the delay time in gelation in
vivo, Mozzarelli et al. developed a tech-
nique for detecting polymers at partial
saturation with carbon monoxide (a gas
that affects gelation in the same way
oxygen does). Lasers were used to con-
trol the saturation of hemoglobin with
carbon monoxide and to measure the
kinetics of gelation in single cells. The
analysis indicated that most cells (about
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80%) of sickle cell anemia patients
would not sickle in the circulation, be-
cause the delay time is long compared
to the cell’s transit time through the
body and return to the lungs for reoxy-
genation. These findings may explain
the low proportion of sickled cells in the
venous circulation of patients and clari-
fy how vessels occlude and tissue dam-
age ensucs in sickle cell anemia.

Observations of Pluto
and Charon

STRONOMERS observed a num-
Aber of “mutual events” of Pluto

and its satellite Charon in 1986
(page 512). Telescopes at observatories
in Hawaii and Texas were equipped
with detectors monitoring changes in
the brightness of the Pluto-Charon sys-
tem; data were collected by Tholen et
al. during “superior events” (during
which Charon passed behind Pluto,
making observations of Pluto possible
with relatively little contamination by
light from Charon) and “inferior
events” (during which Charon passed in
front of Pluto). From the patterns of
albedo values, it appears that the hemi-
sphere of Charon facing Pluto has a
neutral color, whereas the other side has
a reddish color similar to Pluto’s. Densi-
ty measurements indicated that Pluto
consists of more rock than water ice.
Orbital features of Charon and the radii
of Pluto and Charon were calculated
with greater accuracy than has been
possible. This year and next, there will
be more mutual events; some will be
total, not partial like the 1986 events,
offering even better opportunities for
obtaining data about the system’s orbit-
al and physical properties.

Toxic seeds and
degenerative diseases

NDIGENOUS peoples of Guam and
Rota, the Chamorros, once had
high incidences of amyotrophic lat-
eral sclerosis, parkinsonism, and Alzhei-
mer-type dementia (the syndrome ALS-
PD) (page 517). Since World War 11,
the incidence has progressively de-

clined. Genetic factors and viral agents
have been ruled out as causes of ALS-
PD, and explanations have been sought
in changing cultural practices resulting
from Americanization. Toward the end
of World War II, the Chamorros had to
rely heavily on Cycas circinalis (cover)—
the false sago palm seecd—for food and
medicine. The seeds contain an unusual
toxic amino acid, called L-BMAA.
When synthetic L-BMAA was fed to
macaques, Spencer ¢t al. found that cells
of the nervous system underwent struc-
tural and functional changes, and motor
dysfunctions, and behavioral changes
like those seen in motor neuron diseases
and parkinsonism were induced. These
findings suggest an explanation for the
hitherto enigmatic clustering of symp-
toms and lend support to the hypothe-
sis that toxic amino acids (in this case
from a source outside the body, but in
other cases possibly from an endoge-
nous source) may be associated with
development of parkinsonism, Alz-
heimer’s, and perhaps other degenera-
tive discases (sce also Research News, p.
483).

Sphingomyelin and
spiroplasma growth

ORE than 25 years ago the first
M isolations were made of a tick-

borne agent that causes cata-
racts and brain infections in experimen-
tally infected mice; a culture medium
has now been defined in which this
agent, Spiroplasma mirum, can readily
grow and multiply (page 525). A cru-
cial component of the formulation de-
veloped by Hackett ez al. was sphingo-
myelin, a membrane lipid. Sphingo-
myclin may help stabilize the orga-
nisms, and the requirement for it may
explain the tropism of S. mirum for
certain sphingomyelin-rich tissues (es-
pecially neural and hepatic tissues) of
infected mice. Sphingomyelin was es-
sential for spiroplasma growth at 37°C
(the temperature of a mammalian host),
while some (albeit slow) growth took
place without it at 30°C (the tempera-
turc of a tick). Investigations of the
biology and pathologic effects of this
spiroplasma can now be undertaken.
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New Titles Available from

Scientists and Journalists:
Reporting Science as News

Edited by Sharon M. Friedman,
Sharon Dunwoody, and Carol L. Rogers

The public is interested in science and depends largely on
the mass media for the latest information. But how well do
scientists and journalists connect to communicate to the
public? This book examines the human aspect of the links

between scientists and journalists through the eyes of
both.

1985, 352 pp., hardcover; $24.95, AAAS members $19.95

Science and Creation:
Geological, Theological, and
Educational Perspectives

Edited by Robert W. Hanson

The creation/evolution controversy is examined by
scientists, theologians, educators, and historians. These
authors view the controversy as a false dichotomy and as
an attempt to force a choice between two ideas that are not
mutually exclusive. Includes case studies from several
states.

1986, 240 pp., hardcover; $24.95, AAAS members $19.95

Low Tech Education in a High Tech
World: Corporations and Classrooms in
the New Information Society

Elizabeth L. Useem

Are students in the U.S. developing the skills necessary for
a high technology society, or will it be technological boom,
educational gloom? Useem examines education in
California’s “Silicon Valley” and Boston’s Route 128, two of
the country’s leading high tech centers, and suggests ways
for education and industry to forge a stronger partnership
for the future.

1985, 256 pp., hardcover; $19.95, AAAS members $15.95
472

Gelhe

Rer)
Recombinaﬁcg?\‘]’/sa,"" the

Croye,xy

ED"'OR SR
Bf:'m%’dz‘?" Zilrstey,
.

Wk::'._“";n%
W
o,

Science as Intellectual Property:
Who Controls Scientific Research?

Dorothy Nelkin

Who controls research? A growing number of legal and
administrative disputes raise critical issues of professional
sovereignty, scientific secrecy, and proprietary rights.
Nelkin offers cases illustrating the dilemmas that arise as
the interests of scientists, the rights of citizens, and the
security needs of government and industry come into
increasing conflict.

1984, 130 pp., softcover; $10.00, AAAS members $8.00

The Gene-Splicing Wars:
Reflections on the
Recombinant DNA Controversy

Edited by Raymond A. Zilinskas and

Burke K. Zimmerman

Questions of safety and ethics about recombinant DNA
techniques continue to surface. This book takes a look at
historical, political, industrial, scientific, and international
aspects of these issues. The authors show how lessons
learned from the experience can be used to cope with
similar issues in the future.

1986, 256 pp., hardcover; $24.95, AAAS members $19.95

R S S S Y S S e s s e e e e e e s A e A e e e e e e e o o ad

All orders must be prepaid. VISA, MasterCard, and
Choice accepted; include account number, expiration
date, and signature.

Send orders to: AAAS Marketing, 1333 H Street, NW,
Dept. M, Washington, DC 20005. Please add $1.50
postage and handling per order. Allow 4-6 weeks

for delivery.

Published by Macmillan, Inc., for the American
Association for the Advancement of Science
SCIENCE, VOL. 237



American Association for the Advancement of Science
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
flicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, all ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: Alvin W. Trivelpiece
Editor: Daniel E. Koshland, Jr.

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences)

EDITORIAL STAFF

Managing Editor: Patricia A. Morgan

Assistant Managing Editors: Nancy J. Hartnagel, John E.
Ringle

Senior Editors: Eleanore Butz, Ruth Kulstad

Associate Editors: Martha Collins, Barbara Jasny, Katrina L.
Kelner, Edith Meyers, Phillip D. Szuromi, David F. Voss
Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Deborah F.
Washburn

This Week in Science: Ruth Levy Guyer

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Mary McDaniel,
Barbara E. Patterson

Copy Desk: Lyle L. Green, Sharon Ryan, Beverly Shields,
Anna Victoreen

Production Manager: Karen Schools

Assistant Production Manager: James Landry

Graphics and Production: Holly Bishop, James J. Olivarri,
Eleanor Warner

Covers Editor: Grayce Finger

Manuscript Systems Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; William
Booth, Mark H. Crawford, Constance Holden, Eliot Marshall,
Marjorie Sun, John Walsh

Research News: Roger Lewin, deputy editor; Deborah M.
Barnes, Richard A. Kerr, Gina Kolata, Jean L. Marx, Leslie
Roberts, Arthur L. Robinson, M. Mitchell Waldrop
European Correspondent: David Dickson

BUSINESS STAFF

Associate Publisher: William M. Miller, IIl

Business Staff Manager: Deborah Rivera-Wienhold
Classified Advertising Supervisor: Karen Morgenstern
Membership Recruitment: Gwendolyn Huddle
Member and Subscription Records: Ann Ragland
Guide to Biotechnology Products and Instruments:
Shauna S. Roberts

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles

Marketing Manager: Herbert L. Burklund

Sales: New York, NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873); Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); San Jose, CA 95112: Bob Brindley, 310 S. 16 St. (408-
998-4690); Dorset, VT 05251: Fred W. Dieffenbach, Kent Hill
Rd. (802-867-5581); Damascus, MD 20872: Rick Sommer,
24808 Shrubbery Hill Ct. (301-972-9270); U.K., Europe: Nick
Jones, +44(0647)52918; Telex 42513; FAX (0392) 31645.

Information for contributors appears on page Xl of the 26
June 1987 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500.

Advertising correspondence should be sent to Tenth Floor,
1515 Broadway, NY 10036. Telephone 212-730-1050 or WU
Telex 968082 SCHERAGO.

31 JULY 1987

31 JULY 1987
VOLUME 237
NUMBER 4814

SCIENCE

Cancer Phobia

or more than 10 years, the public has been subjected to a media barrage leading to

widespread, misinformed fear of chemicals. Through the use of questionable

evidence, many major substances have been labeled carcinogens. If data are adjusted
to eliminate effects of cigarette smoking, there has been no overall increase in cancer due to
other factors. The highly publicized cancer epidemic that was predicted earlier has not
materialized.

With increasing use of synthetic chemicals, it was desirable to screen them for possible
carcinogenicity by tests on shorter lived animals such as mice and rats. The general
procedure is to subject the mice or rats to massive doses of the chemical to be tested, usually
by feeding, gavage, or inhalation. Preliminary experiments determine a maximum tolerated
dose. This amount, repeated over a 2-week period, usually leads to a noticeable but tolerated
reduction in weight. A chronic dose regimen is then employed in experiments that last for
the animal’s lifetime. The levels used vastly exceed those to which humans are likely to be
exposed.

Many of the experiments that have been cited as proving a potential carcinogenicity of a
chemical for humans have been performed on inbred strains of mice that have a natural
incidence of liver tumors. In humans, there are taboos against inbreeding, which often leads
to genetic impairments. Thus the use of inbred mice, though convenient experimentally, is
suspect. More important is the fact of high natural incidence of liver tumors in the test mice.
The usual response of these animals to massive doses of a chemical is to develop an even
higher incidence of liver tumors. When this happens, the chemical is labeled a potential
carcinogen in humans. It so happens that in humans primary liver cancer is rare with the
exception of alcoholics and those who have suffered from hepatitis. With these exceptions,
incidence of liver cancer in the United States decreased substantially during the times when
use of industrial chemicals expanded greatly. Thus extra liver tumors in a naturally
tumorigenic mouse is of dubious relevance to humans.

Results from the massive doses are extrapolated linearly to low doses, and the
assumption is made that humans are as sensitive as the most cancer prone of the species of
animals tested. Use of a linear extrapolation to low doses implies that humans do not have
repair mechanisms against injury.

Countless millions of animals have been sacrificed in testing chemicals. Comparatively
little effort has been devoted to studying the mechanisms of chemical carcinogenesis. An
important exception is work conducted at the Chemical Industry Institute of Toxicology
(CIIT). The CIIT, which has achieved an excellent reputation among toxicologists for its
careful work, has examined the detailed mechanisms of the interaction of formaldehyde with
nasal passages of rats and has shown that the linear model is not correct in predicting nasal
cancer in the rats. Rather, a more relevant measure is the extent of interaction of
formaldehyde with the nasal DNA. The amount of binding of formaldehyde to DNA
decreases much faster than the concentration of formaldehyde in the nasal passsages and is a
better predictor of carcinogenesis.

Another important study of CIIT has been an investigation of the mechanism of the
carcinogenesis of branched-chain hydrocarbons in male rats. These hydrocarbons are key
components of unleaded gasoline. The studies showed that the hydrocarbons interfere with
the mechanism for excreting a low-molecular-weight protein by the male rat. Research at
CIIT indicates that this may be the cause of kidney cancer in male rats exposed to gasoline. A
similar mechanism with related cancer does not exist in female rats, in male or female mice,
or in humans. This type of result calls into question the practice of the regulatory agencies in
selecting for extrapolation to humans data from the most sensitive animal.

Animals differ by more than a factor of 1000 in the levels required for lethal response to
dioxin. Rodents and humans are known not to be identical in their biochemistry. To attain a
realistic estimate of the hazard—if any—presented by a chemical, specific information about
its metabolism and physiological effects is needed. The two examples involving formalde-
hyde and hydrocarbons illustrate the power of an approach in which detailed mechanisms of
chemical carcinogenicity are examined.—PriLir H. ABELSON
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much more vertical than that in the human-
ities. If this point is granted, the need for a
reconsideration of college curricula will nec-
essarily follow. I am naturally delighted that
Marshall Brown, “a professional humanist,”
reads Science, and I agree that it is not the
appropriate journal in which to engage hu-
manists in the important debate on curricu-
la; I shall certainly try to go further. Brown
states as “Fallacy 1” my thesis that “Science
is vertical whereas other fields are horizon-
tal.” He then goes on to state that “Human-
ities courses are not sequential, but they are
cumulative.” I couldn’t find a better way to
explain just what I mean by the distinction
between vertical and horizontal learning.
This is the heart of the matter.

Later in my article I wrote, “Which will
be easier to learn without instruction in later
life, more Shakespeare or molecular biolo-
gy?” (emphasis added). The word, “more,”
carries the firm implication that students
will at least be exposed to some. Brown
somewhat misquotes me as saying that “One
can ‘learn’ Shakespeare more easily than
molecular biology ‘without instruction in
later life” > There is no danger that a hu-
manist will not be exposed to enthusiastic
teaching of Shakespeare (and other litera-
ture, for which “Shakespeare” serves as
proxy), but perhaps he or she could sacrifice
some part of it for a course in calculus or
general biology or elementary chemistry.
Finally, Brown criticizes me for claiming
that “Students should learn science, not how
scientists think.” Can anyone really be edu-
cated in this modern world without a rea-
sonable knowledge of some of the major
generalizations of science? And I deny that
one can learn how scientists think without
having a good portion of the meat of science
to chew on.

In his letter, Alexander Astin agrees that
we need more science in undergraduate
curricula, but contends that “learning is no
less cumulative and no less hierarchical when
it comes to such ‘soft’ fields as foreign
languages, communication . . . and artistic
technique....” I am enthusiastic about
teaching foreign languages, and learning in
foreign languages is certainly vertical as
compared with that in history or literature,
although probably still less vertical than that
in physics or molecular biology. But fortu-
nately much of the cultural value of foreign
literature, at least for nonspecialists, can be
obtained from translations. Even George
Steiner used translations in preparing his
highly regarded treatise Tolstoy or Dostoevsky
(Knopf, New York, 1959). Mathematics
may be the language of science, but regretta-
bly no one has yet found a way to translate
it. The distinction between vertical educa-
tion in science and horizontal education in
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the humanities is not absolute, but on bal-
ance the distinction stands.

Astin writes, “A more fundamental con-
sideration in trying to adjudicate competing
claims on curricular time should be social
and national need: what are the critical
problems of our time, and which disciplines
are in the best position to shed light on these
problems?” My Policy Forum contained a
list of some of the intellectual and practical
problems of our day that depend on science;
isn’t it fascinating to find a humanist argu-
ing for the practical application of knowl-
edge and a scientist arguing for better un-
derstanding? No one is asking that our
students give up history and psychology and
economics. Certainly scientists want a base
in these areas for future learning. My sug-
gestion is that humanists should spend 80%
of their time in college, rather than 94% of
it, with these subjects and increase their
effort (or at least their time) in science from
6% to 20%. This may, of course, be what
Astin had in mind anyway when he agreed
to more science in our curricula.

C. Tyler Burt asks that “our future elite
... should have 4 years of peace to delve
into the pure world of thought. . . .” Peace?
Avoiding instruction in science is “peace”?

Science and mathematics have no place in

“the pure world of thought”? Burt’s letter
illustrates why we need curricular reform.

Finally, and thankfully, Jeffry Mallow has

written that Loyola University will ask their

students to learn more mathematics and

science. Yale has also expanded its science

requirements. May they lead us out of the

wilderness. Science isn’t easy, but there is

still no royal road to learning.

F. H. WESTHEIMER

Department of Chemistry,

Harvard University,

Cambridge, MA 02138

Erratum: The first sentence of the second paragraph of
Richard A. Kerr’s Research News article “Elalocarg)ons
linked to ozone hole” (5 ]un:ap. 1182) should have read,
“Using a technique borrowed from galactic astronomy,
the Stony Brook researchers believe that they have
detected roughly 0.5 to 1.5 parts per billion of chlorine
monoxide within the deepening hole. . . .” The article
incorrectly referred to “0.5 to 1.5 parts per million.”

Erratum: In the article “Space station price climbs
higher” bzIEliot Marshall (News & Comment, 17 July,

. 242), Herbert Friedman, a member of the National

esearch Council panel studying the space station, was
incorrectly identified as a former presidential economic
adviser. He is emeritus scientist, Naval Research Labora-
tory and Martin Marietta Fellow of the National Air and
Space Museum.
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DISEASES OF THE NERVOUS SYSTEM

BIOMEDICAL HIGH TECHNOLOGY
THIRD INTERNATIONAL CONFERENCE
NOVEMBER 11-13, 1987

Gene Expression in the Nervous System
Erminio Costa, Session Organizer

Retroviral Diseases and AIDS

Richard D. Olsen, Session Organizer

Growth Factors and Oncogenes

Ing-Ming Chiu, Session Organizer

Muscular Dystrn;lhy and Huntington's Disease
I, Session Organizer

Cell-Cell Recognition and Signal Transduction
Nicolas G. Bazan, Session Organizer

Membrane Biogenesis and Abnormalities in Myelin
Lloyd A. Horrocks, Session Organizer

Abnormalities in Neurotransmission -and Mental

Jerry Mende

Diseases

Henry A. Nasrallah and Norton H. Neff,

Session Organizers

Abstracts for Posters are invited.
Exhibitors are welcome

For further information call (614) 292-8571 or write Department of
Conferences & Institutes. Box 21878, Columbus, Ohio 43221.

OHIO

UNIVERSITY

November 3-5, 1987
Holiday Inn Conference Ctr.
Fairborn, OH

A conference on Quantitative Toxicology
featuring talks, computer demonstrations,
and posters on
® Pharmacokinetics and Experimental
Design
® Bio-Effects Modeling
® Emerging Techniques (Flow
Cytometry and Q%AR)
® Occupational Toxicology
® Behavioral Toxicology

will be accepted until August 15, 1987.

will be awarded.

For more information, contact Debbie Ussery,
Conference Coordinator, Northrop Services, Inc.,
P.O.Box 12313, Research Triangle Park, NC 27709,
919-549-0611.
Sponsored by the U.S. Air Force Harry G. Armstrong Aerospace

Medical Research Laboratory and the Naval Medical Research
Institute/Toxicology Detachment, Wright-Patterson AFB, OH.

17th Conference on Toxicology

Abstracts for posters are being solicited and

Attendance is limited. CME and ABIH credits

SCIENCE

Posters
The following posters of Science
covers are available:

9 February 1979, Locomotive in
China;

27 July 1979, Lightning over St.
Louis;

29 July 1983, Cheetah and cub;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule;

26 September 1986, Neurons in
motor cortex;

28 November 1986, Byrd Gilacier,
Antarctica

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5.50 each (prepaid)
Write to AAAS Department POST,

1333 H Street, NW, Washington,
D.C. 20005.
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U.S. Department of the Army
announces an

ENVIRONMENTAL IMPACT STATEMENT
PUBLIC SCOPING MEETING

on
BIOLOGICAL DEFENSE RESEARCH PROGRAM
10:00 a.m. Session (EDT), August 12, 1987
7:00 p.m. Session (EDT), August 12, 1987
Sheraton Tysons Corner Hotel
Tysons Corner, Virginia

The U.S. Department of the Army has scheduled a public scoping meeting on August
12, 1987 at the Sheraton Tysons Corner Hotel, 8661 Leesburg Pike, Tysons Corner,
Virginia to elicit comments and suggestions on the scope of its planned programmatic
environmental impact statement (EIS) concerning the Department of Defense’s
biological defense research program. The biological defense research program
entails ongoing research concerning the development of substances and equip-
ment to detect biological substances which might be used by an adversary during
warfare and to protect and treat soldiers against adverse effects of such substances.
Comments on environmental impacts, alternatives, and issues related to the prepa-
ration of the EIS are invited. ‘

The EIS will be prepared in accordance with the National Environmental Policy
Act and implementing Council on Environmental Quality and Army regulations. A
draft EIS is expected to be available in May 1988 for public circulation and com-
ment prior to finalization. Questions regarding the scoping meeting or the EIS, in
general, should be submitted to: Commander, U.S. Army Medical Research and
Development Command, Attn: Mr. Charles Dasey SGRD—PA, Ft. Detrick, Maryland,
21701-5012.

Individuals wishing to present oral comments at the meeting may register by phone
up through August 7, 1987 by calling 1-800-255-5230 during normal business hours
of 8:00 a.m. to 5:00 p.m. EDT, except in Ohio. In Ohio register by calling (614) 424-5461
(collect). On-site registration at the meeting will also be available. All commenters
are asked to bring a written copy of their remarks for submission to the meeting
record. Persons or organizations unable to attend the scoping meeting may submit
written comments for inclusion in the public scoping record to the above address
within 15 days of the scoping meeting date.
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The Second Annual AAAS Colloquium on Science,
Arms Control, and National Security

Science & Security:
Nuclear and Conventional
Forces in Europe

September 28-29, 1987
Hyatt Regency Crystal City, Arlington, VA

This timely forum provides you with a broad and balanced perspective on one of
the most important issues facing the world today.

You'll hear top-level administration officials and
nationally recognized analysts discuss the
complexities of European security, SDI, and the
interplay between science and technology and arms
control/national security policy.

Plenary Sessions include:

4 European Security: The Relationship Between
Nuclear and Conventional Forces

4 Advances in Weapons Technology and Their Impact
on National Security and Arms Control

4 American Nuclear Strategy and European Security

Smaller Group Panels will discuss such issues as:

4 Technical Advances in SDI and Their Relationship to
the ABM Treaty

4+ Emerging Technology Conventional Weapons

4 The Role of ATBMs in European Security

4+ U.S./Soviet Biological and Chemical Warfare
Capabilities in Europe

4 Nuclear Proliferation in Developing Countries

Distinguished Participants include:

4+ Paul Nitze, Special Adviser to the President and
Secretary of State on Arms Control Matters

4+ Robert Dean, Special Assistant to the President and
Senior Director NSC Staff for International Programs
& Technology Affairs

4 Robert Cliff Duncan, Director, Defense Advanced
Research Projects Agency (DARPA)

4 John Deutch, Provost, Massachusetts Institute of
Technology

4 Charles Zraket, President, The MITRE Corporation

4+ Joseph Nye, Director, Center for Science and
International Affairs, Harvard University

As a registrant, you'll also receive a Preconference
Reader and a complete volume of Colloquium
Proceedings.

Whether you are a policymaker, scientist, or
concerned individual, you will gain valuable insight
and participate in lively debate by attending this
important national meeting.

Register today by completing and returning the form on the following page.

For more information, call (202) 326-6490.

The American Association for the Advancement of Science
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AAAS Science and Security Colloquium Advance
Hyatt Regency Crystal City, Arlington, VA Registration
at Washington National Airport, Washington, D.C. Form

28 — 29 September 1987
| Registration Fees

AS1

Name o e $160 Full (meals & publications) $
Affiliation $120 Partial (publications only) R
Mailing Address T o) $ 60 Student (publications only) -
: : Separate Meal Tickets
(city) (state & 7ip) (telephone number)
$ 20 Lunch, Monday (28 Sept.) N
[0 Check enclosed or charge to my [] VISA or [ ] MasterCard $ 7 Breakfast, Tuesday (29 Sept.) o

(no other credit cards accepted)

Card No. Expiration Date

Cardholder’s signature TOTAL AMOUNT:

[J Check here if you need special services due to a handicap. We will contact you before the meeting.

$ 20 Lunch, Tuesday (29 Sept.) -

$

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All registrants

receive an Arms Control Reader before or at the Colloquium and published Proceedings after the meeting.

Packets will be mailed to preregistrants in early September; registrations received after 7 September will be held at the AAAS
Registration Desk in the hotel. Refund Policy: Advance registration fees and meal tickets will be refunded after the Colloquium for

cancellations received by 24 September; no refunds will be made on cancellations received after this date.

Mail top half (registration form) to: AAAS Meetings Office, Science & Security Colloquium Registration,
1333 H Street, N.W., Washington, D.C. 20005

B e

Hotel Reservation 4 Hyatt Regency Crystal City
AAAS Science & Security Colloquium 4 28 — 29 September 1987

(Reservations received after 7 September cannot be guaranteed)

Send confirmation to:

Name Street
City State Zip Telephone No.
Other occupants of room: Name Name

Special housing needs due to handicap:

Room: [ Single ($95)* [ Double ($105)* *Add 4.5% VA sales tax and 5% occupancy tax.

Arrival: Date Time Departure: Date Time

Please list definite arrival and departure date and time. Check-in time is 3:00 p.m.; check-out time is 12 noon. Reservations will be held
until 6 p.m. only, unless guaranteed by one of the credit cards below or 1 night’s deposit is received. Failure to cancel 24 hrs. prior will

result in 1 night’s charges.

[J American Express [J Diner’s Club Number Expiration Date
[ Carte Blanche (] MasterCard Cardholder’s signature
[J Deposit (check)of $ _— enclosed. Make check payable to Hyatt Regency Crystal City.

Mail bottom half (reservation form) to: Reservations, Hyatt Regency Crystal City
2799 Jefferson Davis Hwy., Arlington, VA 22202
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