Shadow of the Atom

How Much Radiation |s Around?

There’s a Limit to the Number of Units That :
| Can Safely Be Wi!thstood by an Individual

By Thomas R. Henry
Science Editer of The Star
Any amount of penetrating
radiation may cause a germ
plasm mutation,
A lethal gene—meaning usu-
ally that the individual recelv-

Fitth in @ Saries of Seven
ing it never will live to be born
—could result from a half roent-
gen which happened to be rightly
placed and timed.

It makes no difference, so far
a8 the effocts on heredity are
concerned, whether a person re-
celved 100 roentgens all at
once, as might be quite likely in
an stomic bombing, or over
about 25 years—an average hu-
man reproductive ifetime.

Here's the Roentsen Rate,

It can be ostimated conserva-
tively, says Dr. Herman J. Mul-
ler of the University of Indiana,
that the amount of background
radiation of the earth recelved
by the average individual fis
about half a roentgen a year.
That 1is, in 25 yeais one gets
somewhere from 10 to 15 roent-
gens. In some places it is much
more, due to increased intensity
of cosmic radiation at high alti-
tudes. This fact, Dr. Muller says,
makes the mountain dwellers of
Tibet and Bolivia particularly
interesting subjects for any in-
vestigation which may be
launched. In some way they must
have become adjusted to genetic
change, for they are not par-
ticularly unheaithy. For the city
populations of North America
and western Europe the radia-
tion recetved also is much more,
due to the prewslent use of
X.rgys and various electronic
equipment, but this conditicn
has obtained for too short & time
to be evaluated.

Now, Dr. Muller's thesis s
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The following glossary will be
found helpful in connection with
Sclence Editor Thomas R. Hen-
ry's six-story series exploring the
effects of atomic radiation on
the human race:

Gene—An invisibly minute par-
ticle of protoplasm which is
the recognized unit of heredity.
It has the unique property of
“guiding and’bonding together
of raw materials around it into
an exact duplicate of itself.”
Each of the trilllons of celis
which msake up the human
body containz the full human
complement of thousands of
genes. Those in the germs
cells are passed on to the next
generation,

Chromosome - A fine thread
thousands of times longer than
thick, differentiated along its
length Into hundreds or thou-
sands of functionally distinct
and individual self-reproducing
reglona—the genes. Every cell
in the human body has 328
chromosorhes.

Gamete—The mature germ cell
of one {ndividual, plant or ani.
mal.

Zygote—The union of two germs

Glossary of Genetic Terms |

cells to donstitute & new indi-
vjdual,

Homozygote—An individual who
receives identical genes from
both parents.

Heterozygote—An individual with
parental chromosomes which
do not completely match.

Mutation—A change in the gene
structure of protoplazm which
results in changed hereditary’
characters, ;

Half-life—The interval durlngi
which half of any radioactive
originally present will dlsinte-
grate. Uranium has 8 half-life
of several billion years. Radio-
active lodine used in thyroid
tredtments has a half life of
eight days. After six half lives,
it is calculated, only Infinites-
jmal traces of the original
substance will remain.

Roentgen—The accepted unit of
radiation deflned as “the
quentity of gamma or X-rays
that will produce a certain
electrical oconductivity in a
cubic centimeter of @ir under
constant pressure and tem-
perature,

Gamms Rays—Exceptionally po-
tent X-rays, the principal
radiation causing genetic dam-
age.
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ation, together with radiation procus’. It might require sev-
from all other sources. would)eral years ‘or, accord-
sbout.double the mutation rate, | ing t ent warnings, possibly
[ 1] by fruit fiy experi- |a mudlf shorter time.

m y There ig'recent.evidence | Even' . Dr. Muller says, the
that rits indiced in mice by | average human being carries in

com| tive anounta of radia-
tion, is about five times that in
fruit files. The mouse 15 & less
stable aminal, genetically. Man,
it is probable, is still less stable
and maY have a still higher rate.
Also, Dr. Muller points out, &

that 20 roentgens is about the
limit the human race—not the

stand comfortably.
with lower animals indicates that

out of every ten children born to!
suffer “genetic death.” That is.]
they will be the ends of their
lines, The term has nothing to'
do wlith individurl death.

Americans Near Average. \

Dr. Muller's own calculations
show that the American people
are plready quite close to this

very lttle beyond the amount
man has received from the be-
ginning from the earth's residual
radiation and from cosmic rays.
This presumably has acted as a
brake on the too-great prolifera-
tion of the human race and may
have béen a wise provision of
nature. Primitive man may have
;tbeen barely able to keep ahead

it. .

Increase of this residual radi-

20 roentgen average. It requiresithe average

sublethsl mutation In man is

the germ plasm at least 60 de-
leterious genes, received from oue:
parent. Each one is individually
of smsll consequence, but It |
hampers in some unobservahie
way the total efficiency of the’
orgenism. The 60 are. for the
moat part, different for each in-

Jikely t0 be more serious than in

A common fallacy, Dr. Muller |

tion aimed directly at reproduc-
tion cells will result in muta-
tions. This s, of course, far
more effective but the calcula-
tions are based on whole body
tadiation which happens to hit
anywhere.

How Extinction Might Ocour,
* With the poasible exposure of
individual to 30
roentgens, Dr. Muller points out,
it would require thres-and-a-
half children per reproductive
couple to maintain the popula-
tion at its present level and the)
requirement would go up and'
up as the fiiness of individuals
went down and down.

This, of course, would result
eventually in extinctlon of the
human species — unless thers
were some way of stopping the

dividual, It vequires the ipeet-

-1 it | @ mouse because he lves longer, | N8 Of two likes for the disad-
:2%‘;:1 ;‘e&ingi: l%‘,‘gle::n::i’:m travels about more, and gets his | vantageous control Lo exert its
Experience , B¢nes more broadly distributed.:full effect. Theoretical oalcula-

tions ghow that each deleterious

this amount will cause about two | POIDt8 out, ls that only radia.|gene i8 distributed through the

germ plasm of at least 100 in-
dividuals before it is eliminated !
through the process of survival,
of the fittest,

Nobody mctually can locate or
count these deleterious genes In
man. The calculation is based
on extrapolation for the probable
greater {requency of mutations
in human beings. The geneti- |

clst constantly has raised his
estimates, as the probability of
thia greater mutational frequency
has been shown to be gmur'
than previously supposed

TOMORROW: THE SCOPE OF
THE PROBLEM, L
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