rockets is technical—the need to carry on
board both fuel and oxygen. That imposes
an inescapable weight burden on rockets of
any kind and a minimum cost of at least
$5000 per pound to put something in space.
The National Acrospace Plane (NASP), a
third generation launcher, will nearly elimi-
nate that oxygen penalty.”

Keyworth and Abell are quite right.
NASP will use the oxygen in the atmosphere
to accelerate to near orbital speeds. While
there will be savings with regard to the cost
of carrying oxygen, however, other costs
may offset these savings.

If one achieves high speeds in the atmo-
sphere, one suffers a drag proportional to
the density times the square of the speed. In
order to overcome the enormous atmo-
spheric drag of high speeds, enormous
thrust is needed. The oxygen in the atmo-
sphere needed to provide the thrust that
overcomes the drag is also proportional to
the density. Thus, higher altitudes mean not
only less drag but less thrust. This thrust, of
course, requires a large engine and addition-
al fuel. Indeed, I don’t believe anyone has
demonstrated a high Mach—number (greater
than 10) scramjet with a thrust greater than
its drag. The larger engine and additional
fuel required may offset the savings in oxy-
gen weight, but one must also consider the
weight penalties of thermal protection and
structure required by the high heating rates
and dynamic loads.

It is, therefore, not clear, as Keyworth and
Abell state, that the NASP concept is an
important one for launch vehicles. Nor does
it seem likely that the NASP will provide
efficient and effective high-speed transport.

Funds for the NASP program could be
better used to provide the research for and
the development of a Twenty-First Century
supersonic transport. An aggressive pro-
gram by NASA, and by aircraft and engine
manufacturers, could provide a supersonic
transport that would be economic in opera-
tion on long-distance ocean routes. While it
is not likely that such a transport would
repay any of its research and development
costs, it would provide valuable improve-
ments to civilian transport.

A. RICHARD SEEBASS

College of Engineering and Applied Science,
University of Colorado,

Campus Box 422,

Boulder, CO 80309-0422

Response: The design of the scramjet
should enable it to provide nearly constant
power over a wide range of altitudes. This is
done by changes in the engine configuration
in different speed regimes so that oxygen can
be scooped up with optimal efficiency. The
object of the current scramjet development
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program is to optimize the thrust of the
engine at high altitudes. How to achieve
Mach numbers greater than 10 is one of the
program’s central objectives. The simula-
tions and measurements over the past year
have so far strongly supported the premise
that such high Mach numbers will be
achieved. The central premise of our argu-
ment is that the National Aerospace Plane,
unlike a rocket, can dramatically offset the
oxidizer burden that contributes to the high
cost of space access. The precise extent of
that offset is the objective of the X-30
research program.
BRUCE ABELL
Hudson Institute,
4401 Ford Avenue,
Alexandria, VA 22302

ADA Deficiency Treatment

The article “ADA deficiency: A prime
candidate” by Barbara J. Culliton (News &
Comment, 10 Nov., p. 751) refers to treat-
ment of immunodeficiency resulting from
deficiency of adenosine deaminase (ADA)
with polyethylene glycol-modified ADA
(PEG-ADA). The article states that “after a
few doses its effectiveness is often lost, for
reasons that are not understood.” This as-
sessment is inaccurate.

Trials of PEG-ADA have been conducted
in 12 patients for from 5 to 44 months
(weekly dosing; 20 to 190 weekly injections
per patient). Treatment with PEG-ADA has
corrected the metabolic abnormalities
caused by ADA deficiency in every patient,
as judged by maintenance of plasma ADA at
a level sufficient to eliminate deoxyadeno-
sine triphosphate (dATD) in red cells, the
biochemical goal of therapy. Objective im-
provement in tests of immune function has
occurred in 11 patients, and clinical im-
provement has occurred in all 12. A misun-
derstanding seems to have arisen concerning
information about one patient, in whom
enhanced clearance of PEG-ADA occurred
after 4 months due to development of anti-
body to ADA. The patient’s treatment was
interrupted for 8 weeks, but then was re-
sumed. Immune tolerance to PEG-ADA
was induced and this patient has now been
receiving PEG-ADA for 7.5 months, with
restoration of immune function and clinical
improvement.

ADA deficiency is a very rare disorder,
and the degree of immune dysfunction it
causes is variable. As with other therapy for
the type of immunodeficiency caused by
ADA deficiency, for example, bone marrow
transplantation, it may take years to assess
accurately the degree of long-term clinical

benefit from PEG-ADA. However, we are

encouraged by results to date and feel that

PEG-ADA has already been shown to be

safe and effective. It is at this time the only

example of effective enzyme replacement
therapy for an inherited metabolic disease.

Enzyme replacement is a treatment, not a

cure. We are encouraged by the efforts of

Michael Blaese, his colleagues, and others to

develop “gene replacement,” which can, ide-

ally, cure genetic diseases. Nevertheless, un-

til safe and effective gene therapy is a reality,

we plan to continue our efforts to develop

enzyme replacement therapy for other meta-

bolic diseases.

MICHAEL HERSHFIELD

Department of Medicine,

Duke University Medical Center,

Durham, NC 27710

ZACHARY FINKELBERG

Enzon, Inc.,

40 Cragwood Road,

South Plainfield, NJ 07080

REMINDER FOR MEMBERS

If you receive a membership pro-
motion mailing from the Association
in the next few weeks even though
you are already a member, please ac-
cept our apology. The Membership
Office does its best to eliminate cur-
rent members’ names from the mail-
ing lists we use during our promotion
campaigns. However, if names or ad-
dresses vary slightly, the computer
won’t catch them.

You can help the AAAS Member-
ship Office stop repetition. If you
received one of our mailings, please
return it with a recent label from your
copy of Science and a list of other
names and addresses where you re-
ceive mail. Direct your responses to
Dec Valencia, AAAS Membership
Office, 1333 H Street, NW, Washing-
ton, DC 20005. We will place your
name on an additional suppression
file so that you will not receive future
direct mail promotions.

Thank you for your understanding
and cooperation.

Erratum: In the report “X-ray diffraction to 302 giga-
ascals: High-pressure crystal structure of cesium iodide”
y H. K. Mao et al. (3 Nov., p. 649), reference 10, to a

paper by R. Reichlin et al. [Phys. Rev. Lett. 56, 2858
(1986)], was incorrectly numbered (9) in the text (p.
649, column 3, line 1; p. 650, column 1, line 49).
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