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Genetics Resea.rch (UNCLASSIF]ED)

Radxauon, by actmg upon germ cells, can brmg about alteration of the genes; upon which
inheritance depends. ‘Precise estimation of-the genetic effects of incrdased. radiation on human
populations is not possible on the basis of present miormatmn_" Althgngh recent studxes have -
disclosed that certam earlier conclusions were based on experlence of too’ limited scope, their
results have also pointed to areas in which'new or more accurate inf matlon is needed and to
methods by which such information may bé gained. The.concerted attdntion of geneticists and

- biologists on these problems during the past two years has served to crease agreement on -

what needs to be done and to’ heighten‘the interest of competent sclen sts m undertaking the -

. : s

Certain conclusions relative to. the genetic eﬁects of radlatmn ) accepted with'little 6;-_ =

1. Mutatlons occur spontaneously, or naturauy, at very low. rate .

2. Mutatlons not 1dent1£1ab1y dxﬁerent irom those occurrmg na ally can'also be induced
by var1ous chem1cal a.nd physical agents mcludmg radlatlon A E -
" 3. The frequency of radiation-mduced mautations is roughly pro‘lfrtional to the cumulative
exposure of the germ cells to radlation, and is relatlvely'mdependen of the duration and in-

tensity ’

~

to some extent detri- .
tions do not show, up ior_ _

4. The_ great ma]ority of mutatlons spontaneous and 1nduced
mental, -although the deletenous effects ina la_rge fraction of all m

5. Present information suggests that only a fractlon of naturall occurring mutatlons are
attributable to natura.l radtation. ‘ R o :

Information necessary for good estimates of the genetic effects of radlation on hu.mans is
dlfﬁcult to obta.in ior at least three reasons: - ) a

by members of the Adwsory Commlttee on onlogy and Medicine, quoted i Qommissioner leby';s speech
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BIOLOGY AND MEDICINE

per couple make genetic analyses difficuit, and reliance must be placed on statistxcal approx
mations based on assumed similarities in large ; numbers of couples

2. Species for which experimenta.l procedures are appropriate diﬁer among themselves
and from man in ways which make it difficult to extrapolaté from observed. response in one

" species to predicted response in another For example, experimental species differ in the
following respects. : -

(a) The rates at which mutations are mduced by radiation For comparable doses mduc ed

‘rates in mice are 15 times as great as in the iruit ily Drosophila and many times greater
still than in bacterla. - o .

p " (b) ‘The relative sen51tiv1ty to mutation at diiferent develOpmenta.l stages of the germ cefls. -

{c) Length oi the period durmg which mutations may accumulate, irom birth to the end
the reproductive perlod ‘

. . 1 E 1
"v . A LN

3 Great quantlties of mformation must be collected and analyzed

lion. The research includes a wide’ variety of mvestigations being performed under approxi
mately 55 contracts. ~

The Commissmn supports genetics research at an annual cost of approximately $2 miiH ‘

In December 1955 the Adv1sory Committee on Biology and Medicme approved a numbe of
recommendations made by its ad hoc genetics committee. These recommendations ‘are be
put into efiect as rapidly as possible, and the following developments can already be report :

1. The mouse genetics program at Oak Ridge National Laboratory is being expanded tq -
investigate the rates at which mutations are induced by lower levels of radiation exposure.f '
While earlier investigations have-been made at 1,000, 600, and 300 roentgens, attenuon wil
now center on exposures of 150 roentgens, and possibly 75 roentgens.

“2. The number of studies in the fields of human genetics and medica.l genetics incre
from two to four during the quarter, and additional projects may qualify for support. Thes
studies deal with the rates of spontaneous mutation and the frequencies of unfavorable gen
already in the population. Such information is necessary for extrapolation from observatig
on experimental species to predicted effects of radiation on humans.

3. Genetics is sharing in the broad benefits expected from the new ability to grow culjures
of human tissue for medical experimentation. Methods for studying the genetic effects of
diation on human cells in tissue culture, still in the planning stage a few months ago, have
been perfected to the extent that quantitative results are already being obtained. By these
- methods it will be possible for the first time to make direct comparisons between responges
of human cells and cells of other species under standardized experimental conditions an thus
make knowledge gained from animal experimentation much more directly applicable to m

There is little likelihood that smentists will ever be able to determme w1th extreme fre- - -

cision the genetically harmful effects of low doses of radiation on’ human populations, eve
retrospectively. The uncertainty is inherent because mutations of “natural” origin and th
caused by other factors are not identifiably different from mutations induced by radiation
Greater knowledge will nevertheless provide a sounder basis for regulating the exposure o}
‘human populations to radiation as the use of atom1c energy expands

se

Radiological Marine Biology Survey

As part of the safety precautions for the. 1956 nuclear tests in the Pacmc, the Commfission
will ‘conduct two rad1olog1ca1 marine biology open<sea surveys ‘within and west of the Padlific
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Medical Resurvey of Marshallese e

" ing information'
‘ people appears to be related in’ any way to radiation effect. -

any of the:cases at this time.

. BIOLOGY AND MEDICINE

.vamg Grounds. The surveys will be made one month aiter the first and laTt shots in the

'I'he purpose of the surveys is to ascerta_in the amounts of induced radi ctivity resulting

'from bomb debris in plankton, fish, and the water at various depths.and to termine how far
- . wegtward the activity extends. Continuous radiological monitoring will be cqnducted while the

ship is under way. At 25-mile intervals water samples will be taken from t§e surfacetoa
200-meter depth, plankton tows will be made, and fish will be collected. Thg Joint Task Force
has assigned the destroyer escort uUss Walton ior the first survey cruise.

The Commission also has entered into a contract with the George ‘Van rbllt Foundation at

) Stanford University, under which scientists will collect samplés of water, pfankton, marine in-
,vertebrates, and fish in the Caroline Islands In addition to these investigajons, land and ma-
- rine biological surveys will be conducted on Eniwetok and Bikini Atolls and their lagoons.

Samples: of water, lagoon life, and animal liIe on the atolls will be collecte angl analyzed for
ra.dioactivity N : R i AT N ‘

‘

The medical team returned in March from the second periodic resuery of the 'control

- group and the Rongelap people who were accidentally exposed to fallout frofn the nuclear

detonation of March 1, 1954. 'l‘he preumlnary report of the survey team influded the follow~

1. There has been httle illness among the people during the past year
be in good health and in a good state of nutrition. Most of the clinical findi
those observed in previous examinations and occur with about the same de
the Rongelap people as in the control group. None of the clinical imdmgs

2 Fifteen Rongelap people continue to show recognizable residual ra
but all lesions showed some degree of improvement in this e_xaminatlon.
was there any evidence of tissue breakdown or sign of malignancy. “The pl
accompanied the team on this survey did not feel that surgery procedures

tion skin lesions
none of the cases

3. Preliminary survey of the data shows that. theré'is in most cases
ment in blood condition. Examination of the eyes revealed no lens opacitigs or other findings
which could be directly related to radiation effect. Preliminary results off radiochemical
analysis of urine revealed measurahle activity Additional analyses are bping made. - ’

While the medical team was at Majuro, a United Nations gI‘Oup visiteq the atoll. Nationals
of Great Britain, India, Belgium, Guatemala, and China were in this groug, which conferred
with the Navy team on the status of the Marshallese They appeared to be favorahly impressed
with the handling of the problem

Radiation Exposure Data

There isa growing need for a better correlation of radiation doses vLith available data on
the effects of human exposure to radiation. Sources of data on human exppsure include some
of the civil effects tests in Operation TEAPOT, the fallout on the Marshaflese in'Operation
CASTLE, and the Hiroshima and Nagasald bombings in 1945.

The more recent information suggests the need for reevaluating datg
Various research groups, mcludmg the Natxonal Research Council, the

on the Japanese.
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: Commission a.nd t.he Oak R.idge and Los Aiamos Laboratorxes are contributing to such a -
study. The data in Japan will be evaluated to determine whether information on persons ex- '
posed, their locations 'at the time -of expOSure, and shieidmg effects are adequately k:nown to -

plan a continental test’ B’eries which would establish more exactly the amounts of radiation
received by the Japanese : g

Study oi Radon Concentr » vons~ i

To learn more about saie ra.don concentratxons in uranium mining, three AEC representa- i B
tives recently visited the goid ‘miines in Johannesburg, Union of South Africa, and the uramum

mineofthe Union MinieredeBa,utKatangaintheBelgian Congo h o R

.Several features make the -South African mines particulariy useful in studying the efiects'.f :
of radon At the present time the total population of workers in the South African uranium t.' :
~mines 1s approximateiy 270 0(10 This is possibly the largest single group of individuals in
. the world with common radiation exposure.v Also important are the excelient medical o trol
procedures and records maintained in this a.rea. ' -

It was determined by the AEC representati,ves that the ooncentrations of radon in a num-; B
ber of gold mines were in the range of our concurrently accepted maximum permissible con-
centration and that there, appeared to be. no unusual incidence of lung cancer in the mining - ';‘
population. The Government oi the Union of South Africa was strongly urged to amplify- these
preliminary studies and to carry thém to eompletion since it would contrihute greatly to- our
conﬁdence in the accepted safe level of exposure to radon.

Underground workersin the Shmkolobwe Mine in the Beigian Congo aré receiving radon "
exposures which exceed the maximum permissible level of the International Committee on. "- :
Radiologlcal Protection, without any apparent evidence of ill effects. Because underground )
working for uranium has been going on only for 12 years, it is probably too early.to judge = -
whether or not this degree of -exposure is harmful. However, the quality and interest of ‘the -
health and safety staff of Union Miniere should make it possible.to maintain-a continuing health .

" study of the mining popuiatmn in order to determine defimtely the ha.zards of exposure to ] "
radon. (End of UNCLASSIFIED sectlon ) ' i
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