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eventually reach the pineal via the
sympathetic nerves. The pineal makes
a hormone called melatonin which in-
hibits the activity of the ovaries and
the pituitary and thyroid glands, but
it is no longer an eye by either design
or purpose.

“When the structure of an organ has
changed radically with evolution, it
seems reasonable to investigate whether
these changes are involved in control-
ling the function of the organ,” Dr.
Wurtman said.

Form and function also hold the key
to advances in drug therapy, locked in
man’s biological control systems where-
in everything is dependent on every-
thing else, Dr. Brodie said. We may
not know, or ever learn, how certain
cells work in a living man simply be-
cause we haven’t the techniques for
measuring all cellular activity in a liv-
ing organism. However, Dr. Brodie
said, in some cases we can and do know
the specific action or behavioral pat-
tern of a drug. Science can find its
answers at the back door instead of the
front. Most drugs used medicinally
neither create nor destroy biochemical
function; they merely alter its intensity.
In other words, a medicinal drug of the
right form can make the heart beat
more rapidly or more slowly, but a
medicinal drug will not alter its func-
tion and make it stop beating altogeth-
er. Therefore, if you know how a drug
works and introduce it to a living
system, you can tell something about
the form and function of the system
by seeing what it does under the in-
fluence of the drug.

Biological control systems are called
transducers because they change one
form of energy to another form. For
example, a sympathetic nerve ending
can be seen as a box with nerve im-
pulses going in and the chemical nora-
drenalin coming out. Different drugs
control the chemical in different
known ways, so one can get at the
root of the matter by injecting a drug
into the box, so to speak, and find out
how the biological control system be-
haved in its presence by studying the
noradrenalin that is released. Thus, one
can disclose the nature of the con-
tents of that all important box without
ever opening it.

Form and function showed them-
selves inextricably linked in other areas
as well as these. Studies with chick em-
bryos have revealed how in the devel-
oping eye the visual retina regulates
the size and orientation of the lens
which in turn decrees the growth of
the cornea. The form of the lens is
so important that if it is removed, a
developing cornea regresses and dis-
appears.

MOLECULAR MEMORY

Memory Still

Negative findings sometimes make
good science.

An antibreakthrough in man’s at-
tempt to understand the way memory
works was reported at the meeting of
the American Association for the
Advancement of Science.

Scientists trying to repeat experi-
ments purporting to show that mem-
ory is based on certain molecular
changes in the brain found that either
the experiments did not repeat or
that other explanations were possible.
In science’s enthusiasm over recent
advances in breaking the genetic code,
some have eagerly built a superstruc-
ture explaining the biochemical basis
of memory. All this has been covered
by a shadow of doubt.

Learning and remembering are not
necessarily contingent upon the syn-
thesis of ribonucleic acid and protein,
Dr. Samuel H. Barondes of Albert
Einstein College of Medicine said.

Dr. Barondes used highly toxic anti-
biotics to test memory storage in mice.
Large doses of the drugs that inhibit
RNA and protein synthesis in the
brain were injected directly into brain
tissue. Inhibition of RNA synthesis
was achieved, but none of the inhibit-
ing drugs kept the mice from learning
their way in a maze.

Three hours later, when they were
tested to see if they still remembered

BIOCHEMISTRY

Elusive

what they had learned, the puromycin-
injected mice had forgotten, but there
is evidence that impairment of electri-
cal activity in the brain rather than
RNA inhibition may explain the effect.

“Long-term” memory, lasting one or
more days, may be associated with pro-
tein synthesis in the brain according
to some studies, but the “significance
of these findings is presently uncer-
tain,” Dr. Barondes said, and the struc-
ture of memory remains elusive.

Among the experiments on which
the molecular basis of memory theory
is built is the famous experiment with
flatworms or planaria. Flatworms were
trained to perform a specific task.
Then, for their pains, they were ground
up and fed to another set of worms.
And inexplicably—except by the molec-
ular theory—they could perform the
tasks their lunch had learned.
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The RNA for lunch bunch.

RNA from the original worms
provided the second group instant
learning, it was hypothesized. But
others were unable to duplicate the
work.

Stress and the Brain

Brain chemistry is definitely affected
by stress, isolation, noise and other en-
vironmental changes, the American As-
sociation for the Advancement of
Science meeting was told.

Using mice and other animals, a
symposium including a husband and
wife team—Drs. Bruce and Annemarie
Welch of the University of Tennessee
and the Oak Ridge Institute for Envi-
ronmental Studies—reported that the
output of three compounds in the brain
affects animal behavior and response.
The amount of chemical substances
regulates transmission of specific nerve
impulses, and is linked to environment.

Dr. Bruce Welch said he hoped the
animal research would lead to under-
standing mental illness. Chemical con-
trol of neurotransmission has been con-
troversial, he admitted at a news con-
ference, but the “weight of evidence”
favors it, he said.

Dr. Annemarie

Welch reported

studies contrasting animals kept in iso-
lation and those put into groups of
5 or 10 to a cage. By changing the
animals back and forth the chemical
effects were reversible. Metabolism
changes rapidly in different environ-
ments, she said.

One of the tests conducted by Dr.
Eugene Bliss of the University of Utah,
consisted of a ‘“combat situation” in
which a submissive mouse was put
into a cage with an aggressive mouse.
After the meek mouse had been thor-
oughly frightened by an attack, its brain
was examined for chemical compounds.
In another test, electric shocks were
given through the foot pads, and in still
another test the animals were restrained
up to 16 hours.

Dr. Bliss also tried sleep deprivation
studies. An exhausted mouse on a
pedestal surrounded by water became
sleepy and would fall into the water
because of the chemical change.
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