Our compact MiM-33
micromanipulator
drives by hand or
motorized
‘joy stick’

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse

movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,
N.Y. 11590.

Brinkmaunn
Micromanipulators
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: rophotometer

" has (in its price class)...

1. adouble-grating monochromator

2. automatic blank reference.

It's the Zeiss PM6, and it also
features:

3-a cho’lce of different sampling
devices

4. acompact single-unit package.

Get full details. Write Carl Zeiss, Inc.,
444 5th Ave., New York, N.Y. 10018.

Nationwide sales and service.
Circle No. 386 on Readers’ Service Card
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LETTERS
Astronomers’ Petition

At the 147th meeting of the American
Astronomical Society in Chicago, 191 as-
tronomers signed the following petition to
President Podgorny of the Soviet Union.

We, the undersigned members of the as-
tronomical community, have been greatly con-
cerned that the Soviet astronomer Kronid
Lyubarsky, who is serving a five year term in
Vladimir Prison, is in poor health and may not
survive the remaining one year of his term. We
therefore respectfully request that the remainder
of his sentence and the subsequent exile period
be waived so that he may resume his scientific
work for the benefit of his country as well as
the worldwide community of science. |

Lyubarsky is a noted planetary scientist
who was imprisoned for distributing the
underground publication Chronicle of
Current Events. His health was poor when
he entered prison (three-quarters of his
small intestine had been removed), and it
has declined further.

Lyubarsky is the author of the books
Essays on Astrobiology, Cosmic Biology
and Medicine (1968) and The Planets of
the Earth Group—Mars (1969), as well as
numerous articles on meteors, planets, and
space biology. In a letter published in Sci-
ence on 5 April 1974, Valery Chalidze
made an appeal for scientists to send re-
prints and preprints regarding Mars to
Lyubarsky in prison. Andrei Sakharov
specifically mentioned Lyubarsky in his
book On My Country and the World and
also in a telephone interview with a Paris
newspaper in October 1975.

DAvID N. SCHRAMM, EDWARD ANDERS

S. CHANDRASEKHAR, PATRICK PALMER

EUGENE PARKER, J. A. SIMPSON
University of Chicago, Chicago, Illinois

The Ozone Controversy

The letter from Robert H. Cannon, Jr,,
concerning clean engines for stratospheric
aircraft (6 Feb., p. 424) is misleading on
two points.

First, his statement regarding the need
for “‘strict engine-cleanliness standards in
order to avoid significant worldwide re-
duction of the ozone layer” implies that no
such standards exist. In fact, the Environ-
mental Protection Agency has issued emis-
sion standards for all turbojet and turbo-
fan engines which would be used in sub-
sonic flight in the stratosphere, and it has
issued a proposed standard for supersonic
engines. These standards, and the proposed
standard, are being used by those devel-
oping engines for use in the stratosphere.

Second, he states that the results of the
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Climatic Impact Assessment Program
(CIAP) have shown Johnston’s concerns
(I) regarding depletion of ozone by in-
jection of oxides of nitrogen to have been
valid ones.

The fact is that CIAP did not produce
any evidence to confirm Johnston’s esti-
mates. The evaluations of ozone depletion
were based on models and laboratory stud-
ies, not on field observations. The model
used by CIAP to estimate ozone depletion
is the arithmetic mean of two models de-
veloped by Chang and by Hunten. Of the
CIAP models Hunten says (2): “There has
been a lively debate about whose, or what
kind of, model is best for predicting SST
[supersonic transport] effects. The reasons
we were reduced to that kind of thing is
simple. We did not have enough data about
the actual atmosphere to decide, and there
was nothing left to do but hold a scholastic
debate.”

The most thorough review of the CIAP
report is probably that of Hoffert and
Stewart (3), who have concluded that ex-
tensive uncertainties characterize studies
of the stratosphere’s ozone shield, making
hard and fast conclusions about man’s ef-
fect on it through aerospace propulsion
systems unsupportable.

All that can be said about the CIAP
study without extensive qualification is
that it did not produce evidence to refute
with absolute certainty the NQO,-ozone
depletion hypothesis. Thus the fear of skin
cancer which played such a large part in
public interest groups’ opposition to the
SST cannot yet be put to rest.

WiLLIaM H. ALLEN
5024 Garfield Street, NW,
Washington, D.C. 20016
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In his editorial “‘Science in the public
forum: Keeping it honest’ (30 Jan., p. 341),
Alvin M. Weinberg mentions the proposal
of Arthur Kantrowitz that a quasi-judicial
scientific body be created to conduct in-
quiries into conflicting scientific claims as
a possible method “‘for injecting more re-
sponsibility into scientific debate when it is
conducted outside the scientific forum.”
He cites several such cases, including ‘“‘the
debate on depletion of the ozone layer.”

Being familiar with the history and the
substance of the debates on depletion of
the ozone layer, I believe that certain ma-
jor aspects of the ozone depletion problem
are scientifically established (/). From the
beginning, however, the multidisciplinary
nature of the problem has posed diffi-
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culties. Chemists have made mistakes in
meteorology, and meteorologists have
made mistakes in chemistry. Some of these
mistakes have been fatal and some non-
fatal to the proposition that was being
made. Some mistakes continue to be re-
iterated year after year, even though they
have been corrected. A major problem is
that sometimes concerned industries hire
public relations firms who bombard news-
paper science writers and others with dis-
tracting side issues, distortions, and half-
truths (2). By a mass action effect, these
slanted statements dominate the public’s
perception of the situation and keep some
subjects ‘“‘controversial’”’ long after scien-
tific conclusions about them have been
reached.

A quasi-judicial scientific body, such as
that proposed by Kantrowitz, could effec-
tively judge this case, especially if it took
on only a small number of well-defined
components of the problem rather than
considering all proposed mechanisms and
consequences of man-made reduction of
stratospheric ozone. To sharpen the issue,
I make the following four-point (3) thesis.

1) In 1971, there was sufficient scientific
evidence to establish probable cause (4)
that 1.8 million tons per year of nitrogen
oxides (as NO,) injected by supersonic
transports (SST’s) at an elevation of 20
kilometers would reduce stratospheric
ozone by a major amount—a global aver-
age of up to 20 percent and much more if
all SST’s flew in a narrow latitude band.

2) As of 1976, there is sufficient scientific
evidence to prove beyond reasonable doubt
(4) that 1.8 million tons per year of nitro-
gen oxides (as NO,) injected by SST’s at
an elevation of 20 kilometers would reduce
ozone by a major amount—a global aver-
age of 10 to 20 percent and about twice as
much locally if all SST’s flew in a narrow
band at temperate latitudes.

3) Injections of nitrogen oxide smaller
than 1.8 million tons per year lead in a rea-
sonably well understood way to less ozone
reductions. Nitrogen oxide injections at
elevations lower than 20 kilometers (3)
lead to less ozone reduction but involve
greater uncertainty than injections at the
same rate at 20 kilometers.

4) There is a preponderance of evidence
that a long-term, systematic reduction of
stratospheric ozone would cause an in-
crease in human skin cancer (basal cell
carcinoma, squamous cell carcinoma, and
melanoma) unless the peoples of the world
alter their sites of residence or life-styles.

I propose that a group of scientific
“judges,” supported by the AAAS or an-
other appropriate organization, hear evi-
dence on the propositions stated above.

HAROLD S. JOHNSTON
Department of Chemistry,
University of California, Berkeley 94720

multi-eenl
trace analysis

Look what it found in friend fruit fly. Once
a%%in the unique capabilities of the new
KEVEX X-ray energy spectrometer have
given a scientist more analytical information
about his sample than he anticipated.

Generallg speaking, X-ray energy spectrom-
etry (XES) has become an accepted technique
because it rapidly analyzes up to 81 ele-
ments simultaneously and non-destructively,
with little or no sample preparation.
However, when you have an analysis—quan-
titative or qualitative—that calls for low con-
centration detection in a small samﬁle mass
such as this fruit fly, it's beyond the scope
of ordinary X-ray energy spectrometers. Only
a high-intensity system with a secondary tar-
get that emits pure mono-chromatic X-rays
with low background can produce results
such as shown here. And only KEVEX has a
high-intensity (2,000 or 3,000 watt) XES
system for trace analysis in the less than
100 parts-per-billion range for many ele-
ments in organic matrices. That's why the
man with the fruit fly came to us. It might
pay you to do the same. Here's how to go
about it:

Phone (415) 697-6901. Ask for the APPLI-
CATIONS DEPARTMENT. We'll discuss the
possibility of a free feasibility study using
ﬁuur sample. Don’t be bashful; we want to
ear from you.

If you'd like to peruse our literature first,
fine. Call, write or circle the number below
for a free brochure.

KEVEX Corporation
Analytical Instrument Division
898 Mahler Road, Burlingame, CA 94010
Phone (415) 697-6901

Ve

The KEVEX fruit fly multi-element analysis. Ob-
ject: detect trace amounts of lead. Result: mini-
mum detection for lead was found to be 5 nano-
grams. Also detected were iron, copper and zinc.

Circle No. 413 on Readers’ Service Card




Notes

1. Weinberg seems to disagree, as he states, “Some
scientific issues can be unequivocally answered by
science, others ... cannot-—either because science
has not progressed sufficiently (as in the debate on
depletion of the ozone layer) or. . ..”

2. Examples of persistent misunderstandings and lob-
byists’ half-truths include the following. If ozone is
reduced at one level in the stratosphere, it will re-
form at lower elevations. The atmosphere is a ro-
bust system that has successfully coped with vol-
canic eruptions, atomic bombs, and the impact of
current military and civil flying without measur-
able effect. Ozone has been increasing since 1957
(sometimes earlier or later dates are cited). Early
prophecies assumed the stratosphere to be com-
pletely static. The theory is based on a chemical re-
action that has been demonstrated in the laborato-
ry but never observed occurring naturally in the
stratosphere. When some computer jockeys take
their giant machines and feed them material de-
signed to prove a preconceived idea, they come up
with what they want, not what is valid. It is just a
theory. To undo the effect of ozone reduction, all
one must do is to move north by x miles. Proposed
man-made reductions of ozone are of no con-
sequence because ozone naturally undergoes great-
er variation from time to time and place to place.
If SST’s reduce ozone, it can be replaced by re-
lease of man-made ozone.

3. These four items correspond respectively to: (i) a
reasonable model for the NOy emission of the
formerly proposed Boeing SST based on the num-
ber of SST’s proposed in 1971 and on the proper-
ties they were said to have then; (ii) a reasonable
model for a financially successful SST fleet in the
future if the NOxemissions remain at the value for
current Concordes; (iii) the fact that Concordes
burn less fuel per mile and fly at lower altitudes
than the formerly projected Boeing SST (the in-
dicated ozone reduction by the Concorde is only
about one-half of the formerly projected U.S.
SST on an equal fuel consumption basis); and
(iv) the biological effect of reduced stratospheric
ozone that has received the most nearly quantita-
tive investigation. A 1 percent ozone reduction
would be expected to increase the three types of
skin cancer by 2 percent or more.

4. In legal matters, probable cause is sufficient for a
grand jury to recommend that a case be tried in a
court of law, rather than be dismissed. Pre-
ponderance of evidence is the degree of proof re-

gun—cd in civil cases, and proof beyond reasonable .

oubt is the degree of proof required in criminal
cases. In law, as in science, there is no such thing as
absolute proof—except after the fact.

I am pleased to learn that certain ele-
ments of the ozone problem have been
proved ‘“‘beyond reasonable doubt.” Since
there remain aspects of the ozone deple-
tion theory that are still unresolved, I
agree with Johnston that this may be a
very good opportunity to test Kantro-
witz’s quasi-judicial scientific court.

ALVIN M. WEINBERG
Institute for Energy Analysis,
Post Office Box 117,
Oak Ridge, Tennessee 37830

Hepatitis B Vaccine: Tests in Humans

Witold J. Brzosko (Letters, 7 Nov. 1975,
p. 510) reports that material containing
hepatitis B surface antigen (HB;Ag) pre-
pared in Poland has been tested for immu-
nogenicity in patients with hepatitis and
that additional batches will soon be
“checked in humans in HBV [hepatitis B
virus] endemic areas.”” This situation can
only be viewed with considerable alarm.

The possibility of using purified, spheri-
cal HB,Ag particles 16 to 25 nanometers in
diameter from the serums of asymptomat-
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ic chronic carriers as an immunogen seems
attractive. Such experimental vaccines,
containing no detectable nucleic acid, have
been prepared (Research News, 11 April
1975, p. 137) and subsequently have been
shown to protect a limited number of
chimpanzees susceptible to HBV infection.
These preliminary studies, although en-
couraging, were by no means comprehen-
sive, and further results of experiments in
which many more animals were used are
urgently awaited. Meanwhile, further
physicochemical and immunochemical
analyses of these HB Ag preparations in-
dicate that they may induce harmful im-
munological reactions to host proteins if
used as immunogens (I, 2). Several inde-
pendent studies have shown a close associ-
ation between HB;Ag and a number of se-
rum proteins. These may be tightly bound
as nonspecific contaminants during the
purification procedure (3) or may be in-
tegral components of HB Ag (4). The
complexity of the HB;Ag small particle
structure was also illustrated by Brzosko
and his colleagues in 1972 (5). They found
that ribonuclease treatment may destroy
the morphological integrity of the core of
these particles. The same laboratory has
consistently reported RNA to be closely
associated with HB;Ag (6). While these
findings have not been widely accepted, a
recent study (7) in which a chimpanzee was
experimentally infected has shown RNA
to be closely associated with HBAg, al-
though the nature of the association re-
mains obscure.

To our knowledge, studies of the cell-
mediated immune response after use of the
candidate vaccines have not been carried
out. Similarly no account has been taken
of liver-specific lipoprotein, a macrolipo-
protein which is thought to be a normal
constituent of the hepatocyte plasma mem-
brane. Recent studies (8) are consistent
with the hypothesis that the progressive
liver damage of active chronic hepatitis is
due to an autoimmune reaction to a hepa-
tocyte surface lipoprotein which is initiated
in many cases by infection with HBV.
Many observations indicate that immu-
nological mechanisms and the presence of
antibodies reacting with various tissue
components may well be involved in the
pathogenesis of liver damage. It may there-
fore be undesirable to employ prepara-
tions of HBsAg which contain host cell
components or host proteins for immuni-
zation.

An aspect which is generally overlooked
is the potential use of antigenic polypep-
tides for immunization. A number of labo-
ratories are investigating the subunit struc-
ture of purified HBsAg, and it has been
shown that such subunits consist of poly-
peptides. It was recently shown (9) that the
polypeptides may elicit a vigorous anti-

body response in guinea pigs. The use of
immunogenic HB;Ag polypeptides was
validated by the finding of a cell-mediated
response to intact HB;Ag after inoculation
of the guinea pigs with certain polypep-
tides. Although there was no response to
normal human serum, immunization with
a component of low molecular weight did
elicit a cell-mediated response to normal
human serum, suggesting at least one in-
tegral component may contain an antigen-
ic determinant related to a human serum
protein. In other studies (/0) it was also
demonstrated that the structural polypep-
tides of the surface antigen are immuno-
genic. Each polypeptide was found to con-
tain within its structure the group-specific
surface antigen determinant. Efforts are
being made (2, /1) to determine whether
such preparations are suitable for use as
hepatitis B vaccines.

At a recent meeting of the World Health
Organization Scientific Group on Viral
Hepatitis it was recommended (/2) that

A study should be made of criteria for the safety
and effectiveness of the experimental hepatitis B
vaccines under development both before the ini-
tiation of clinical testing and during subsequent
monitoring. The virus has not been cultivated by
conventional laboratory techniques, but there is
a growing body of evidence to suggest that im-
munization can be achieved by the use of hepa-
titis B surface antigen or one of its polypeptides
or glycolipids. Although the viral subupit prepa-
rations, when pure, are free of nucleic acid and
therefore non-infectious, the fact that the start-
ing material for their preparation is human
plasma means that extreme caution must be ex-
ercised to ensure their freedom from all harmful
contaminating material—this vaccine is there-
fore unique.

We can only hope that this recommen-
dation will be generally accepted.
A. J. ZUCKERMAN
C.R. HowArD
Department of Microbiology and
World Health Organization Collaborating
Centre for Reference and Research on
Viral Hepatitis, London School of
Hygiene and Tropical Medicine,
London WCIE 7HT, England
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