We'd like to send you a free sample of
our new unique, 500 cc plastic watering
bottle. You'll find it virtually unbreakable.
It's clear, rigid, has a wide 173" opening
for easy cleaning. And it's auto-clavable.

Made of lightweight polycarbonate,
our new watering bottle will eliminate
breakage. Designed for use in the lab,
our bottle has no crevices or ridges to
harbor bacteria or to invite gnawing by
animals. Size is 7" x 27" x 2%". A full
line of stoppers and stainless steel
sipper tubes is available.

It's from Lab Products, a new company
of people experienced in lab animal care.
You can get your free bottle sample and
quantity prices by making a letterhead
request to Lab Products, Inc., 635
Midland Avenue, Garfield, N.J. 07026.
Phone: (201) 478-2535
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a [k company
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LETTERS
Biomedical Engineering

In his article on biomedical engi-
neering (19 Nov. 1971, p. 779), Leon
Kass provides an optimistic view of the
technological developments lying ahead,
coupled with a thoughtful analysis of
the problems involved in the manipu-
lation of human bodies and minds
through direct intervention. Of particu-
lar interest was his discussion of the
social costs incurred in the application
of these techniques to achieve poten-
tially available benefits. This kind of
tradeoff is pertinent to the application
of many of today’s technologies.

Unfortunately, a note of confusion
might have been introduced by his use
of the term “human engineering” as
synonymous with “biomedical engineer-
ing.” Although sometimes used in that
sense, that is, to connote changes in-
duced in people through biomedical
techniques, “human engineering” is
more widely used in almost the exactly
opposite sense, namely, to refer to the
design of equipment and machines in
a manner that considers the behavioral
characteristics of the people who must
use them. In this latter connotation, the
emphasis is on changing the environ-
ment to fit the human, rather than vice
versa. There may be social costs as
well as benefits involved in the latter
approach, but they are undoubtedly a
different set.

MARTIN A. ToLcoTT
Engineering Psychology Programs,
Office of Naval Research,
Arlington, Virginia 22217

Kass’s true stance on the new biol-
ogy is perhaps best shown in his refer-
ence 11 which deals with the possible
value of genetically increased intelli-
gence. He says, “Given the activities
in which many, if not most, of our best
minds are now engaged, we should not
simply rejoice in the prospect of en-
hancing 1Q. On what would this in-
creased intelligence operate? At best,
the programming of further increases
in IQ. It would design and operate
techniques for prolonging life, for en-
gineering reproduction, for delivering
gratifications. With no gain in wisdom,
our gain in intelligence can only en-
hance the rate of our dehumanization.”

Many will disagree with Kass’s nar-
row concept of intelligence and of its
role in civilization. Scarcely a week
passes when I do not observe my aca-
demic colleagues advocating foolish

activities because they have narrowed
a problem to the range of their under-
standing.

To the extent that I am privy to the
worlds of industry, politics, and the
military, I find that the evil done by
the Establishment stems overwhelm-
ingly from the stupidity of “men of
goodwill” rather than from clever
selfishness. By stupidity I mean inabil-
ity to perceive abstract relationships
and specific instances. What Kass sees
as lack of an undefined “wisdom,” I
see merely as limited Stanford-Binet
intelligence coupled with a narrow edu-
cation. The humility and caution which
Kass rightly advocates follow natural-
ly from an understanding of the com-
plexity of man’s estate.

R. A. McCoNNELL
Department of Biophysics and
Microbiology, University of Pittsburgh,
Pittsburgh, Pennsylvania 15213

In his stimulating article on the possi-
bilities of the new biology, Kass quotes
C. S. Lewis as writing that, “if any one
age really attains, by eugenics and sci-
entific education, the power to make
its descendants what it pleases, all men
who live after it . . . are weaker. . . . In
every victory [over Nature], besides be-
ing the general who triumphs, he [man]
is also the prisoner who follows the
triumphal car.”

There is nothing new in the idea that
every age is the custodian of its heritage
and that, as of today, any future age
can cripple or destroy the human ex-
periment. What is erroneous in this
quotation is the supposition that per-
fected techniques of eugenics and edu-
cation will result in a narrowing of
genetic options for those who come
after. This need not happen. It is highly
improbable that it would happen, even
if we did not perceive it as a special
pitfall to be avoided. If this quotation
from C. S. Lewis were the measure of
human courage, we would still be run-
ning on four feet.

B. A. CLark
151 Center Avenue,
Pittsburgh, Pennsylvania 15202

Increased dehumanization, the “final
erosion, of the idea of man as some-
thing splendid or divine, and its re-
placement with a view that sees man
. . . as simply more raw material for
manipulation and homogenization”
and “Hence, our peculiar moral crisis”
are rightfully stressed by Kass as the
awe-inspiring consequences of modern
biomedical technology. But is this
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something new? Copernicus’s discover-
ies must have had a much more
shattering effect on his contemporaries.
Was not castration, probably the oldest
known biomedical technology, even
more dehumanizing than slavery in a
world deeply committed to fertility-
oriented religion? There has always
been a “morality gap.” “We could
justly accuse the whole human race,
since we became human, of a morality
gap; and this gap. has been growing
wider as technology has been making

cumulative progress while morality has

been stagnating” (I).

What is to be done? Plato, in pre-
senting a history of Socrates’ life,
quotes his teacher as saying: “When I
was young, I was interested in the cur-
rent fashionable philosophy, which was
physical science, physics and astron-
omy, and geology. I came to realize
that the important thing in the universe
is human beings, not non-human na-
ture, not the movements of the stars
and not the nature of the chemical
elements, What is important is the
human spirit, so I decided that I would
turn away from the study of non-
human nature and would study why it
is that men know what is good, but do
what is bad.” Toynbee (1) calls this a
turning point in Greek morality., This
same search has to become the turning
point of our times. But by new institu-
tions only? By properly educated people
who are wiser and more clever? This
is only a small and unsatisfying part of
the total answer, It is more important,
if not essential, to revise the orientation
of mankind and the definition of man’s
location in the universe and his fate—
individually and as a race. This orienta-
tion has to be religious in nature.
Science, since the age of enlightenment,
has been dedicated to, or fond of,
atheism. Science, despite its secular
traditions, should accept religion as a
prerequisite for survival. Teilhard de
Jardin presented a model for the possi-
ble marriage of modern science and the
religious craving that is inherent in
man, The fact that Albert Einstein was
a deeply religious man, convinced of
the existence of God (2), only shows
that the torchbearers of scientific prog-
ress might also be the new saints,
giving guidance to the essence of all
great religions; egocentricity, man’s
fundamental problem and the cause of
the morality gap of yesterday, today,
and tomorrow, can be conquered by
surrendering to spiritual, nonpossessive
love, a task which philosophies only
rarely and pseudo-religions, like Lenin-
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ism and Maoism, never have achieved.
Individual awareness of man’s dignity
in this religious sense, acceptance of
the individual’s - responsibility toward
mankind, and education devoid of
short-sightedness and close-mindedness
toward tolerance and mental stability,
seem to hold the key to at least partial
avoidance of “the accidents of our has-
ty, biased, ephemeral judgments.” Let
us never cease hoping that enough time
is granted to reach these goals before it
is too late for the victims of those hasty,
biased, and ephemeral judgments,
WOLFGANG JOCHLE
27133 Adonna Court,
Los Altos Hills, California 94022
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Chest X-rays

Science is to be commended for its’

attention (see News and Comment, 10
Dec. 1971, p. 1114) to the ineffectual
use of mass chest x-ray screening pro-
grams which result in unnecessary and
avoidable x-ray exposure to the gen-
eral population. In this connection, the
U.S. Public Health Service, in co-
operation with the American College
of Radiology and the American College
of Chest Physicians, issued a policy
statement on 18 February 1972 that
recommended discontinuance of the use
of the chest x-ray screening procedure
for detecting cardiopulmonary disease.

The Bureau of Radiological Health
of the Food and Drug Administration,
Department of Health, Education, and
Welfare, took the lead in developing
the policy as a part of its continuing
efforts over many years to reduce un-
necessary and unproductive radiation of
the public from all sources. In particu-
lar, the statement on chest x-ray screen-
ing policy resulted from activities which
the bureau initiated over 3 years ago,
evolving through consultations with in-
terested individuals and groups in addi-
tion to the two groups which co-spon-
sored issuance of the statement. This
fact should be reassuring to those read-
ers of Science who were not aware of
our efforts.

WiLLiam S. CoLu

Bureau of Radiological Health, Food
and Drug Administration, Department
of Health, Education, and Welfare,
Rockville, Maryland 20852
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“The most extensive compilation of
procedures available.” —Science

PRINCIPLES AND TECHNIQUES
OF ELECTRON MICROSCOPY

Biological Applications, Volume 1
By M. A. Hayat, Newark State College
Provides a sound working knowledge of
essential biochemical concepts underly-
ing modern preparatory procedures.
Helps you interpret more accurately the
electron micrograph of any specimen
which has been subjected to fixation, de-
hydration, embedding, sectioning, stain-
ing, and electron bombardment. 412 pp.,

6 x9,illus., $19.50

PRINCIPLES AND TECHNIQUES
OF ELECTRON MICROSCOPY

Biological Applications, Volume 2

Edited by M. A. Hayat
A continuance of Volume 1, including
freeze substitution, drying and etching,
negative staining, shadow casting and
replication, high resolution' shadowing,
and autoradiography. 286 pp., 6 x 9,
illus., $19.50

BASIC ELECTRON
MICROSCOPY TECHNIQUES
By M. A. Hayat
A time-saving handbook of basic pro-
cedures for preparing biological speci-
mens for electron microscopy. Describes
the newest, simplest, and best methods
in fixation, embedding, sectioning, tissue
storage, and preparation of buffers, 144 pp.,

5Y2 x 8Y4, illus., $9.95

SYNTHETIC NUCLEOTIDES
Volume 1

By George R. Pettit, Arizona State U.
This convenient reference offers a com-
plete survey of methods used to obtain
synthetic nucleotides over the past 25
years. Summarizes into tables the more

recent achievements and experimental
results. 400 pp., 6 x 9, $19.95

[—=—FREE 10-DAY EXAMINATION -

Van Nostrand Reinhold Co.
300 Pike Street, Cincinnati, Ohio 45202

Please send me a copy of the book(s) | have
checked below for a 10-day free examination.
At the end of this time | will remit for the
book(s) I keep plus a few cents for delivery
costs, or return the book(s) and pay nothing:

O Hayat, PRINCIPLES AND TECHNIQUES
OF ELECTRON MICROSCOPY: Biological
Applications, Vol. 1, $19.50 (F5669-998-1)

TJ Hayat, PRINCIPLES AND TECHNIQUES
OF ELECTRON MICROSCOPY: Biological
Applications, Vol. 2, $19.50 (F5670-000-9)

[0 Hayat, BASIC ELECTRON MICROSCOPY
TECHNIQUES, $9.95 (F3239-000-9)

[0 Pettit, SYNTHETIC NUCLEOTIDES, Vol-
ume 1, $19.95 (F6532-000-6)
Name.

Address.
City.

State. 2ip.

[0 SAVE! Check here if enclosing payment
with order and Van Nostrand Reinhold
pays shipping and handling. Same return-
refund guarantee. Add local sales tax
where applicable.

Prices subject to change.

For prices in Canada, write Van Nostrand
Reinhold Ltd., 1410 Birchmount Road, Scar-
l_borough, Ontario. S872
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