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Aids for Brain Study

May yield some of the secrets of its functioning to
“tracer”’ experiments with the radioactive by-products of

atomic research.

» THE BRAIN, which is probably the
most impervious to study of man’s or-
gans, may yield some of the secrets of
its functioning to ‘“tracer” experiments
with radioactive by-products of atomic
research.

Scientists in the University of Cali-
fornia Medical School have already con-
ducted experiments with radioactive
phosphorus produced in the Berkeley
cyclotron. Radioactive sodium and potas-
sium also show promise of being useful
tools in the study of the brain.

While the work is just beginning and
it is too early to speculate on results the
scientists believe the “tracer” studies
hold the greatest promise in studying
abnormal conditions of the brain, such
as epilepsy.

“Tracer” studies are made possible by
the radioactivity of various isotopes, or
sisters, of common elements.

A radioactive isotope of phosphorus,
for example, cannot be distinguished
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from ordinary phosphorus, except by its
radiations. In the human body it acts
like ordinary phosphorus. However, the
presence of an atom of radio phosphorus
anywhere in the body can be detected
recording its radiation on delicate instru-
ments.

Thus the metabolism of radio ele-
ments in the brain can be determined by
the “tracer” method.

The importance of learning more
about the functioning of the brain is evi-
dent from figures on epilepsy alone. It
is estimated that over half a million peo-
ple have convulsions in the United States
alone, a figure approximating the num-
ber who have active tuberculosis.

While more has been done in the
study and treatment of the disease in
the past 10 or 15 years than in all previ-
ous history, there is still little under-
standing of the biochemical basis of the
convulsive state. Epilepsy, therefore, re-
mains largely a mystery.
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Molecules Reveal Secrets

Great advances in medicine and biology to come
from study of sizes and shapes of molecules. Specific action
of drugs explained by configuration.

> GREAT ADVANCES in fundamental
biology and medicine will come from
thorough investigation of the sizes and
shapes of molecules of body chemicals
and of drugs and germ-killing chemicals,
Dr. Linus C. Pauling, director of the
Gates and Crellin Laboratories of Chem-
istry of the California Institute of Tech-
nology, declared at a meeting of the
American Chemical Society in Rochester.

Antibodies, substances formed in the
body to fight invading disease germs,
are protein chemicals with very large
molecules, Dr. Pauling pointed out. They
react with the antigen of a disease germ
or with a protein substance like egg
white to form a precipitate in the same
way that many of the ordinary precipi-
tates the chemist meets in his work are
formed. Dr. Pauling gave as an example

the precipitate formed by a solution of a
silver salt with a solution containing a
cyanide ion. The antibody-antigen pre-
cipitate, moreover, can be redissolved by
addition of an excess of antigen just as
the silver cyanide can be by an excess
of cyanide ion.

The great specificity of interaction be-
tween antibodies and antigens, each anti-
body reacting only with its correspond-
ing antibody, is like another familiar
chemical process, the formation of a crys-
tal of a substance from a solution, Dr.
Pauling pointed out.

After the antigen is injected into the
body, antibody molecules are formed in
such a way that a region of the antibody
takes a configuration that mirrors a por-
tion of the surface of the antigen mole-
cule.
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“This complementariness in structure
leads to a strong attraction between the
antibody molecule and the antigen, be-
cause it permits this combining region
of the antibody molecule to get into
close contact with the antigen molecule,”
Dr. Pauling said. “The closer that the
two molecules can get in contact with
each other, the stronger the intermolec-
ular force of attraction between them.

“A crystal of a molecular substance is
stable because all of the molecules pile
themselves into such a configuration that
each molecule is surrounded as closely
as possible by other molecules; that is, if
a molecule were to be removed from
the interior of a crystal, the cavity that
it would leave would have very nearly
the shape of the molecule itself. Other
molecules, with different shape and
structure, would not fit into this cavity
nearly so well, and in consequence other
molecules in general would not be in-
corporated in a growing crystal.”

“The specific action of drugs and
bactericidal substances,” he said, “has
a similar explanation. Even the senses
of taste and odor are based upon molec-
ular configuration rather than upon or-
dinary chemical properties—a molecule
which has the same shape as a camphor
molecule will smell like camphor even
though it may be quite unrelated to
camphor chemically.”
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ENTOMOLOGY

Insects Hide in Woods
During Winter Season

» WINTER finds the woods quiet and
still, deprived of the cheerful humming
and buzzing of an active insect world.
Safe in a silken sleeping bag or protected
by a water-proof varnish, hidden under
loose bark or cozy in tunnels chewed in
rotting wood, insects pass the freezing
days in a state of complete inactivity. As
eggs, larvae, pupae or even adults, they
await spring with its flowers and warm
weather.

A slight swelling on a twig may be
the winter quarters of hundreds of insect
eggs. The mother lackey moth, for in-
stance, binds her eggs in bracelets around
a twig and covers them with a gum that
hardens into a protective crust. A shiny
coat of glandular shellac the same color
as the twig protects the eggs of the
Eastern tent caterpillar against weather
and other enemies, until the caterpillars
are ready to emerge in April.

Some insects pass the winter as larvae,
hidden under stones or tunneled deep
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WINTER HABITS—Baby spiders will begin to emerge in the early spring from the silken cocoon, left, which
protects the eggs against the winter’s cold. Next is the cocoon of the Promethiea moth. The violet-tip butterfly, right,
spends the winter as an adult clinging to the stalk. Photographs by George A. Smith of Quarryville, Pa.

within the wood of a tree. A winter
sleeping bag of chewed wood held to-
gether with a little silk protects the larvae
of the goat moth, while the larvae of
the ghost moth lies in a silk-lined bed.

Cocoons house quiescent pupae or
chrysalids, the last stage before the in-
sects are ready to leave in their adult
form. The pupae of many beetles lie in
gum-varnished or silk-decorated cham-
bers bored in a tree. The larvae of some
moths make an earthen cell in the
ground and pupate there.

Some cocoons, an uninteresting brown,
are passed unnoticed amid the leaves.
Others are encased within curved leaves,
pulled around them with silken threads.
The swaying cradles of the bagworm,
made in this way, are bound to the twig
for security by a silken thread. A two-
layered cocoon, with an air space be-
tween to protect the pupa from sudden
changes in temperature, is built by the
Cecropia silk moth.

Some insects survive the winter in
their adult state. The young queen of
the bumblebee may lie as an adult hid-
den deep in a mossy bank. A piece of
rotten wood knocked out of place may
reveal beetles that scramble quickly out
of sight.

Spiders, as well as nearly all insects,
hibernate in cold weather. Trap-door
spiders seal the doors of their burrows
with silk or place a piece of their build-
ing material across the door. Silken

cases attached to the underside of stones
or pieces of loose bark house other
spiders. Some spiders pass the winter as
eggs, protected from the cold by a silken
cocoon spun by the mother spider in the
late autumn before the winter’s cold
overcomes her.
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Conditioned Dog’s
Heart Beats Faster

» WHETHER, like the soldier in the
song, he wanted to murder the bugler
and spend the rest of his life in bed, is
not told, but a dog in the Institute of
Experimental Medicine in Leningrad
was conditioned to have his heart beat
faster and his blood pressure rise when
he heard the sound of a trumpet call,
states a report received from the Soviet
Scientists Committee in Moscow.

For this and other studies demonstrat-
ing the conditioned reflex theory of
Pavlov, Prof. Konstantin Bykov, a pupil
of Pavlov’s, has been awarded the Stalin
Prize.

The dog was conditioned by having
adrenalin injected into a vein at the
same time that a trumpet was blown.
Adrenalin, also called epinephrine, is a
product of the adrenal glands which
stimulates heart activity and raises blood
pressure. After several simultaneous
trumpet blowings and adrenalin injec-

tions, the trumpet was blown when
adrenalin had not been injected. The
dog’s heart nevertheless began to beat
faster and his blood pressure increased.
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RADIO

Radio Amateurs Report
First Use of Microwaves

» RADIO AMATEURS have made
contacts over a range of 31 miles in the
first use of super-high frequency micro-
wave bands outside of military and
commercial tests.

A. E. Harrison, W6BMS, and Reuben
Merchant, W2LGF, both of the Sperry
Corporation, New York, tested the new
bands shortly after the Federal Commu-
nications Commission released them to
amateur radio operators. They first made
contact at five miles and later reached 31
miles.

Microwaves, used in wartime radar,
are found in super-high frequencies that
have not been open to amateur radio
operators before. Limited in distance,
microwave beams are narrower than
ordinary waves and permit use of
smaller antennae and directional equip-
ment not practical at lower frequencies.

Messrs. Harrison and Merchant used
the 5250 to 5650 megacycle band in their
first experiments with the super-high
frequencies.
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