High,
wise and
handsome

The
MultiRac

fraction collector

LKB'’s new MultiRac™ fraction collector
is a real space saver. On the opposite
page you can see that reservoir,
column, pump, monitor and recorder
all mount on it easily. And you can
keep adding decks to take as much
more equipment as you want.

The new LKB fraction collector is
bright too. It will collect from micro-
liters to liters, adjust fraction size
automatically according to OD, stop
all flow as the head traverses, and
on command will channel all void
volume to waste.

Its good looks go well beneath
the surface: solid state electronics,
rugged materials of construction and
a clear, bright, unambiguous LED
display all make for an instrument
that’s safe, dependable and easy touse.

Contact LKB today for full details.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510 Telex: 8-9682
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LETTERS
Pontryagin’s Article

In order that the readers of Science
can assess correctly the reliability and
veracity of the letter from Academician
Pontryagin on page 1083 of the 14 Sep-
tember issue, they are invited to look at
the third from the last paragraph of an
autobiographical article by Pontryagin
that has appeared in Uspekhi Matemati-
cheskikh Nauk [33 (No. 6), (1978)]. A
translation of this article, with a dis-
claimer and a rebuttal, will appear in
Russian Mathematical Surveys, pub-
lished by the London Mathematical
Society, in November 1979.

ALEX ROSENBERG
Department of Mathematics, Cornell
University, Ithaca, New York 14853

Treating Mental Disorders

Gina Bari Kolata reports (Research
News, 5 Jan., p. 36) on the 1976 discov-
ery by Wurtman and others that the rate
at which the brain synthesizes acetylcho-
line can be increased by increasing the
amount of choline in the blood and on
the later observations that tardive dyski-
nesia, a side effect of antipsychotic drugs
such as the phenothiazines and the butyr-
ophenones, can be controlled by a high
intake of choline or lecithin (which con-
tains phosphatidylcholine). This article
appears to indicate that the idea that
dietary constituents can influence the
functioning of the brain represents a new
approach, discovered by Wurtman. In
fact, there had been much earlier work in
this field, which in recent years has been
called orthomolecular psychiatry.

Kolata states that **It was thought that
as long as the brain was supplied with
oxygen and glucose it would make what-
ever .it needed, independently of the
metabolic and nutritional state of the
body.”” It has, on the contrary, been
known since long before 1976 that other
exogenous constituents of the brain are
required for its proper functioning and
that, as I stated in my 1968 article (Sci-
ence, vol. 160, p. 265), ‘‘Varying the
concentrations of substances normally
present in the human body may control
mental disease.”” The most striking early
work is that on the treatment of psychiat-
ric patients with large doses of niacin,
one of the B vitamins (/). A dozen other
nutrients that affect brain function are
also discussed in my 1968 article, which
includes in addition a discussion of mech-
anisms such as increasing the rate of

formation of an important substance by
increasing the concentration of a reac-
tant. An example, not given in the article,
is increasing the amount of the neuro-
transmitter acetylcholine by increasing
the choline concentration.

I defined orthomolecular psychiatry
therapy in 1968 as ‘‘the treatment of
mental disease by the provision of the
optimum molecular environment for the
mind, especially the optimum concentra-
tions of substances normally present in
the human body.”” Wurtman has been
quoted elsewhere as having said that the
treatment of tardive dyskinesia by an in-
creased intake of choline has nothing in
common with orthomolecular psychia-
try. It is clear, however, that it is a good
example of orthomolecular psychiatry;
especially interesting because the mech-
anism of its action is understood in great-
er detail than in the earlier examples.

LiNus PAULING
Linus Pauling Institute of Science and
Medicine, Menlo Park, California 94025

References

1. V. P. Snydenstriker and H. M. Cleckly, Am. J.
Psychiatry 99, 83 (1941); A Hoffer, H. Osmund,
M. J. Callbeck, I. Kahan, J. Clin. Exp. Psy-
chopathol. 18, 131 (1957).

Fetal Research Ethics

The 3 November 1978 issue of Science
(p.540) contained another chapter in the
long, unhappy history of the Philipson et
al. fetal research study (/). This experi-
ment led, at the state level, to criminal
charges (eventually dismissed) of grave-
robbing against the principal investiga-
tors, and, at the national level, to a scru-
tiny of fetal research that culminated in a
research moratorium and creation of the
National Commission for the Protection
of Human Subjects of Biomedical and
Behavioral Research.

Throughout the debate on the Philip-
son et al. experiment, ethical questions
concerning the fetal subjects of that re-
search have preempted the attention of
adversaries, advocates, and reporters
like. Ethical questions concerning the
maternal subjects of that research have
not been raised but are just as important.
Twenty-five of the 33 patient-subjects,
10 to 22 weeks pregnant, were aborted
by hysterotomy (/). Hysterotomy is a
major surgical procedure not normally
used for abortion because it entails
hospitalization, risk, discomfort, dis-
figurement, and because it precludes
normal vaginal deliveries in future.
From an investigator’s point of view,
however, hysterotomy as a method of
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