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How Do We Breathe?

It’s a wonderfully reliable process. At rest, we brea-
the gently, barely aware that we’re breathing at all®. Over
a dav, a man takes 17,300 breaths, a woman 28,800, each
gulping and releasing@ 2,300 gallons of air in the process.
(Women, on average, have smaller lungs.)

If we exert ourselves even a bit, the respiratory sys-
tem instant'y responds, furiously filling and emptying our
lungs. We credit the lungs for carrying out the task, but
we do so wrongly, since these two large organs don’t pro-
vide the motive force. That® comes from the diaphragm,
which uses pneumatics to make the whole system work.

To get air into the lungs, the diaphragm contracts and
drops, increasing both the lungs’ volume and that of the
chest cavity. With more room®, the air already inside the
lungs is under less pressure than the surrounding atmos-
phere, and air from outside will rush in to correct the im-
balance. A solitary breath is thus drawn.

To take an unusually deep breath, not only does the
diaphragm drop, but® the rib cage expands, which increas-
es the volume of the lungs even more.

When you exhale, the diaphragm relaxes upward and
the rib cage contracts. To force air out of the lungs, the
muscles of the abdomen contract sharply, pushing the ab-
dominal organs against the diapheagm, which in turn ex-
pels the air
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Can Foods Beat Cancer?

A substance found in everyday vegetables may one day
play a significant role in preventing — maybe even curing
— a number of forms of cancer.

Scientists have long known that certain foods such as
mushrooms, garlic and onions contain a metal called sele-
nium, which causes the body to produce impressive iquan-:
tities of the chemical glutathione. What they are only now
discovering, however, is that as glutathione levels rise, the
incidence of cancer falls.

In a recent study, Dr. Danie! Couri of Ohio State
University treated laboratory rats with two powerful carci-
nogens and later fed some of the animals doses of sele-
nium. Those that consumed the metal developed far fewer
tumors than those that did not. Selenium apparently caus-
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es the body to produce several types of glutathione, which
fights cancer either by denying malignancies molecular bits
of oxygen or by chemically “handcuffing” a carcinogen and
ushering it out of the body through the digestive tract.

Where these discoveries will lead is still uncertain. Al-
though selenium or glutathione-based drugs designed to
fight cancer may one day be synthesized, some think that
a high-selenium diet may be the best way to exploit the
substances’ anticancer properties. Couri cautions, however,
that either approach can be perious: excessive selenium in-
take may have dangerously toxic effects.

Before either course of action can be selected, exten-
sive additional research must still be conducted. Couri be-
lieves that sclenium and glutathione are not simple sub-
stances and consequently will certainly not yield simple ans-
wers. “I think there’s a lot more to it.” he says, “We
just don’t know yet.®
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Why Do Vampire Bats Suck Blood?

Unlike its fictional counterpart®, this common flying
mammal of the southwestern U.S., Central America and
South America is not a ruthless and terrifying mankiller.
Nor is it an enormous creature, as it is so often portray-
ed. It is tiny — only about three inches long. It does
not “suck” blood — it licks up the liquid like a Kitten
with a saucer of milk. Tt is true that this bat will lick up
a little human blood now and then; a foot protruding
from bencath a blanket is a tempting target. But there is
no evidence that anyone has ever died from the bite of a
healthy vampire. In any case, the creature much prefers
dining on wild animals or on such domestic substitutes as
cows, pigs and sheep.

Alighting softly on its victim, the bat slices a shallow
cut with its razor-sharp teeth. As blood flows from the
wound, the bat licks it up. A chemical in the creature’s
saliva prevents the blood from coagulating until the bat.
has had its fill®. This usually means about an ounce of
blood a day — an amount rarely missed by the victim
unless it is visited by many bats®.

Why does the creature eat blood? Nobody knows how
it got started, but now its system is so specialized — it
has a super-efficient kidney, for instance — that it can’t
eat anything else®. To its benefit, few liquids®, if any,
are more nourishing than blood.
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Probing a New Source of Power

Over the past 11 years a 20 ft long spacecraft has
been circling the Earth, logging 1.6 billion miles, and fir-
ing its engines in an experiment to determine the efficiency:
and reliability of a new type of space propulsion — ion-
electric propulsion®,

As tests were brought to an end recently, engineers at
Lewis Research Centre in Cleveland reported that the ion
engines were capable of reducing the cost and extending
the useful lifetime of future space vehicles.@

The project and spacecraft were called SERT 2, for .
Space Electric Rocket Test 2.

The craft carried an engine that produce! thrust not



through chemical reactions, as in the case of conventional
rockets, but through the discharge of ions.

In such a propulsion system, solar panels produce elec-
tricity, which is then used to strip electrons from a fuel
(usually mercury). The resulting positively-charged ions are
accelerated through a chamber and out a nozzle.

The primary advantage of ion propulsion, its develo-
pers say®, is that with a small amount of fuel a space-
craft can be steadily propelled for years.

The engines should be lightweight and refatively inex-
pensive,

Engineers of the US National Aeronautics and Space
Administration suggested that such engines could be used
to boost communications satellites from where® they are
left by the space shuttle, about 150 miles out in space,
to® their desired 22,300-mile-high synchronmous orbit.

They have also been studied for use in steering deep-
space probes to the outer planets or in rendezvous mis-
sions to asteroids and comets.
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What Is Memory?

For a long time, scientists thought that memory was.
electrical in nature. When we learn something new, the
nerves in the brain make new pathways. Scientists thought
that electrical impulses constantly flashed along these path-
ways. Experiments with hamsters showed that this' was
wrong. Memory is not the flashing of impulses along a
pathway. It is the pathway itself. We constantly receive
messages from all of our senses, perhaps fifteen million
million in a lifetime. We remember best things that
happened when we were young, things that happened when
we were excited, and things that were especially interesting
or meaningful to us. After we learn something new, the
nerves in our brains show electrical changes. Some scient-
ists believe that chemicals cause these changes. The nerves
may add or lose one or two atoms. The dendrites and ax-
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ons of our nerves receive and send messages. The dendrit-
es receive impulses and send them to the body of the cell.
The cell sends impulses to other cells through the axons.
These impulses are electrical in nature, but chemical in or-
igin. To learn more, scientists need to study single nerve
cells, but these are very, very small.

In 1957, Holgar Hyden of Sweden learned how to
study one cell at a time. He made some very small tools.
He learned to work with them under a microscope. With
this equipment, he was able to take a single nerve cell,
or neuron, from a rat’s brain. He took the pucleus from
the cell. Then he took the rest of the cell apart, piece by
piece. In this way, he could study cach separate piece of
the neuron. For three years, Hyden and his assistants stu-
died neurons. Their tests showed that chemicals were in-
. volved in learning and in memory. As the rats learned,
their neurons produced more ribonucleic acid, or RNA.
And they produced different kinds of RNA. The RNA
produced proteins. Hyden concluded that proteins hold and
produce memories.®

The work of other scientists gave similar results. Two
American scientists also studied rats. They put one group
in a room with only a little light. These rats only ran
around, ate, and slept. The scientists put another group of
rats in & room with a lot of light. They gave the rats
things to do and learn. After eighty days, they killed the
rats and studied their brains. The brains of the second
group were heavier than the brains of the first group —
almost 59 heavier. Their neurons also had more protein.

Dr. McConnell of the United States studied planariums.
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