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Tritium Production

I hope that readers of Mark Crawford’s
article “Accelerator eyed for warhead triti-
um” (News & Comment, 27 Jan., p. 469)
will not be misled by the lack of hard
analysis therein. For example, an installation
of five passive, inherently safe, modular
high-temperature ~ gas-cooled  reactors
(MHTGRsS), a type proposed by Senator
James McClure (R-ID), could produce 750
megawatts of electrical energy and, at the
same time, more tritium than the proposed
Accelerator-Tritium Producer, which would
require 750 megawatts of electrical energy.
The revenues from the sale of the electrical
energy from the MHTGRs would pay for
the annual operating costs of the complex,
and over the lifetime of the installation pay
for the initial construction costs.

Why even consider an installation whose
technical feasibility is highly questionable,
when one could choose a proven technology
that would pay for itself and provide the
tritium at no cost? In these times of budget
deficits, one needs to make rational choices.

In addition, the introduction of the
MHTGR could bring in a new era of clean
energy sources for the generation of electric-
ity and industrial process heat, thereby re-
ducing the growing acid rain and green-
house effects.

HAROLD M. AGNEW*
322 Punta Baja Drive,
Solana Beach, CA 92075

*Director, Los Alamos Scientific Laboratory, 1969—
1979; President, General Atomics, 1979-1984.

Cardiac Chaos

Robert Pool’s excellent article “Is it
healthy to be chaotic?” (Research News, 3
Feb., p. 604) nicely summarizes a complex
new area of investigation. However, con-
trary to the impression left by the discus-
sion, we did not make any connection be-
tween the fractal structure of the heart’s
electrical conduction system (the His-Pur-
kinje network) and the apparently chaotic
nature of normal heart rate variability. In-
deed, as we have previously emphasized (1),
there is an important distinction between
the generation of a single ventricular depo-
larization waveform (QRS complex) by the
fractal His-Purkinje system, on the one
hand, and the organization of sinus rhythm
heart rate variability, on the other. In the
first case, that of the single QRS complex, a
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direct link can be made between the fractal
structure (the His-Purkinje conduction tree)
and fractal function (depolarization pulses
on the electrocardiogram with a 1/f-like
spectrum). In the second case, that of heart
rate variations, there is no evident physical
structure that underlies the healthy variabili-
ty of sinus rhythm, which is also character-
ized by a 1/f-like spectrum (with superim-
posed peaks due to respiration, baroreflex,
and so forth). Two-dimensional phase space

“plots of interbeat interval trajectories in

healthy subjects suggest the presence of a
strange attractor.

We have proposed, therefore, that physio-
logical heart rate variability is governed by a
fractal regulatory process leading to self-
similar fluctuations in heart rate across mul-
tiple scales of time. These fractal dynamics
involve the complex, nonlinear interaction
of the parasympathetic and sympathetic
branches of the autonomic nervous system.

According to this formulation, therefore,
there is chaos both within the heart (fractal
conduction system) and, on a larger scale,
outside the heart that tethers the tempo of the
heartbeat to the fractal dynamics of the
nervous system. But there is no direct link
between the two types of fluctuations.

ARy L. GOLDBERGER

Cardiovascular Division, Beth Israel Hospital,

Harvard Medical School,
330 Brookline Avenue,
Boston, MA 02215
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Response: Besides the technical error that
Goldberger explains above, my article may
have given the wrong impression about how
the work of Goldberger and co-workers has
been received by the medical community.
Although the work has its detractors, it is
generally recognized as original, carefully
performed, thought-provoking, and impor-
tant.—ROBERT PooL

PNAS Reviewing Procedures

We wish to clarify a statement made by
William Booth in the News & Comment
item “AIDS paper raises red flag at PNAS”
(10 Feb., p. 733). Booth writes, “Most of
the 2000 articles printed in Proceedings each
year slip quietly through without anony-

mous and vigorous peer review. The authors

simply agree to pass their papers by a knowl-

edgeable colleague for an informal look-

see.” This statement describes the procedure

applied to research articles contributed by

members of the National Academy of Sci-

ences to the Proceedings. Papers communicat-

ed on behalf of nonmembers, accounting for

75% of all papers published, are reviewed by

two anonymous referees chosen by the com-

municating member. The reviews, authors’

responses, and communicating member’s

comments are submitted with the manu-

script to the editorial office for consider-

ation. Review articles fall under a special

category: such articles are published at the

discretion of the editorial board, being ei-

ther solicited or offered by the author(s) and

judged acceptable by the board after appro-

priate review. Thus, a majority of articles

published in the Proceedings has been subject-
ed to anonymous review.
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National Academy of Sciences,
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Animal Activism

Constance Holden reports that “One of
the more startling developments in this dec-
ade is the degree to which extremists have
succeeded in taking over previously moder-
ate groups” in the animal protection com-
munity (News & Comment, 6 Jan., p. 19).
Her lead example is the Humane Society of
the United States (HSUS), which is “seen as
having gotten radicalized.” This may indeed
be the scientific community’s impression,
but it is mistaken. It apparently stems largely
from an August 1986 article that appeared
in the Washingtonian magazine, and the ensu-
ing correspondence. The author of that
piece relied heavily on statements made by a
few staff members that were atypical and
reflected personal opinions, not organiza-
tional policy. The resulting misunderstand-
ing is regrettable. Our policy on animal
research has remained essentially the same
for over a decade. The HSUS is not an
antivivisection society. We accept as inevita-
ble some laboratory use of animals, given
science’s historical reliance on animals and
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its current state of knowledge. At the same
time, we believe that the scientific commu-
nity should vigorously pursue the 3Rs of the
alternatives approach, namely, reduction, re-
finement, and replacement, as well as care-
fully evaluate proposed animal research for
consistency with society’s increasing ethical
concern for animals and science’s highest
standards.

Regardless of our policy, we object to
characterizations of animal activists as anti-
science, anti-intellectual, and anti-rational.
Demands for animal protection are ground-
ed in well-established, rational, philosophi-
cal debate. Scientists themselves have partic-
ipated in this debate and should realize that
differences in moral judgment occur and do
not imply that the other side has abandoned
rational argument. Nor is it appropriate to
state that protestors’ rationality is compro-
mised by their emotional investment in the
issues.

Holden suggests that a fundamental fear
is that critics aim to limit scientific freedom
and progress. Yet other attempts to regulate
scientists, such as efforts to control research
fraud, are not labeled as “anti-science” or
“anti-intellectual.” Scientists accept some

limits to their freedom, as do all humans,
when they recognize the need to weigh
freedom of inquiry against other values held
by society. Emotions can run high when
attempting to balance contrasting values,
but neither side gains by hurling invectives.
Joun A. Hoyr

President,

The Humane Society of the United States,
2100 L Street, NW,

Washington, DC 20037

Erratum: Table 1 of the report “Reversible cleavage and
ligation of hepatitis delta virus RNA” by H.-N. Wu and
M. M. C. Lai (3 Feb., p. 652) contained an error. The
religation percentage when the concentration of Mg?* in
the cleavage reaction was 2.4 mM and the concentration
of EDTA was 3.0 mM should have been 10. The correct
table is printed below.

Religation (%) when

EDTA Mg?* in cleavage reaction is
(mM)
7.2 mM 4.8 mM 24 mM
0 0 0 0
15 0 0 0
3.0 0 0 10
6.0 0 14 10
12.0 13 13 11
24.0 15 15 13
60.0 16 14 16
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The Autonomous University of Ciudad Juarez, School of Medicine, has estab-
lished a procedure for individuals possessing certain doctoral degree.

It is possible for successful students to complete the core clinical courses and
clinical training for the M.D. Degree within 36 months.

To be considered for admission an individual must possess credentials in one

1. APh.D.in a basic medical science.
2. Adoctoral degree from certain professional school of Dentistry or Veteri-
nary Medicine where the basic sciences are equivalent in content to that
3. APh.D.in a (Non-Basic) science are where the transcript can demonstrate
Individuals with a professional degree in Chiropractic Medicine, Optometry,
Osteopathy, Podiatry or Stomatology are not eligible for Advanced Standing
The interviews will begin in April 2, 1989.

Applications must be completed by June 20, 1989.

UNIVERSIDAD AUTONOMA DE CD. JUAREZ

Telephone No.
16-70-75 & 16-04-02
Cd. Judrez, Chih., México

Pure &
Simple

They say that variety is
the spice of life. But the
variety of life insurance
products in the marketplace
today poses a bewildering
prospect—even for the
most educated customer.
Which is why it’s refresh-
ing to know that there’s
still a kind of life insurance
whose appeal lays in its
simplicity.

Not only is AAAS Term
Life the purest kind of life
insurance available, it is
also the least expensive.
And now that Group Rates
have been cut another 15%
effective 4/1/88 (they were
also cut 10% last October),
AAAS Term Life is an even
better bargain.

If you're interested in
applying for coverage from
$15,000 up to $240,000,
and wish to request gener-
ous protection for your
family, too, the next step is
simple.

Contact the Administra-
tor, AAAS Group Insurance
Program, 1255 23rd Street,
N.W,, Suite 300, Washing-
ton, D.C. 20037, or call
toll-free (800) 424-9883 (in
Washington, D.C. call 296-
8030). They will be pleased
to answer any questions
you may have about this
valuable member benefit.
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