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Radiation, by acting upon germ cells, can bring about alteration 0 the genes~ upon whieb 
inheritance depends. ·Precise estimation of·the genetic effects of ·trier ed.radiation on human 
populations is not possible 'on the basis of present information.* Alth gh recent stUdies have . 
disclosed thit .certain earlier conclusions w,ere b~ed on exi}erie~ce 0 too· limned· scope, their 
results have also pointed to are3.1? in whic)l· new or more accurate inf nia:tion is needed and t(). 
methods by which such information may be gained~ The.concer_ted att tion of.geneticists and 

· biologists on these problems during the past .two years has served to crease agreement on 
what needs t~ be done Md to 1!-eight~n'the ini'erest of competent 'ad.en sts in undertaking the · 

·. work. · · ·. ·. . .·. · · .. _. ·. r · . . :". · .' : " . ": · ":· ... " ,·, -

Certain cC:mclusia'ns relative' to. the genetic eff~cb; of radiation 
·no divergence of opinion:· ' 

1. Mutations occur spontaneously; or naturaliy; at very low. rate 

2. ·Mutations not identifiably different from those oc.curring na 
by vari~us chemical and physi~ agents, including radiation'.·_ 

3: The freque.ncy of radiation-induced ~µtations is roughly pro 
exposure of the germ cells to radiation, and is relatively'"independen 
tensity. 

4. The.great majority of mutations, spontaneous and induced, 
mental, although the deleterious eff~cts in a large fraction of all m 
two or more generations~ · · 

. : 

accepted. with· little or 

ally can also be ~duced 

rtional to the cumulative 
of the duration and in-

to some extent detri­
tions do not show. up for. 

.. -

5. Present informaµon suggests that only afraction of naturau occurring mutations are 
attributable to natural radiation. · · · 

Information nece.ssary for good estimat~s of the genetic effects of radiation 'on humans is 
. l _ difficult to obtain for at least Uiree reasons: · · . 

' . i-

-~ . 
·; 

. ~ 

1. Direct observations on humans cannot provide sufficient inf. mation. It is not possible. 
to use such experimental procedures as planned radiation exposure and matings. Generation 
times are too long, especially since ObS~rvations extendil!g over a umber Of generatiQnS. are 
necessary to assess the effects of induced change's. The_ relatively mall numbers of offspring 

· .. 
. . . . 

*Discussions estimating the possible genetic effects of weapon tests a c to be found in the hearing 
of April 15, 1955, before the Joint Co~mittee on Atomic Energy and in the tatement of May 12, 1955, 
by members of the Adv'isory Committee on Biology and Medicine, quotaj · Commissioner Libby':s f?~ 
of June 3, 1955~ · .. , · · , · '·, . · 

•' 
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BIOLOGY AND MEDICINE 

per couple make genetic analyses difficult, and reliance must be placed on statistical approx 
mations based on assumed similarities in large ,numbers of 'couples. -

2. Species for which experimental procedures:are app.ropriate diiler among themselves 
and from man in ways which make it difficult to extrapolate from observed response in one 

' species to predicted resp0nse in another. For example, experimental spec;ies°<llffer in the 
following respects: 

1

(a) The rates at which mutations are induced by radiation. For comparable dos~s, indu 
·rates in mice are 15 tinies as great as in the fruit.fly Drosophila, and many times greater · 

- still than in bacteria. · - . 

d 

I ;, 

l 

- .-i 

· (b) The relative· sensitivity to mutation at different developmental stages of the ge~m c s .. 
, - . . . . . 

(c) Length Of the period. during' which_ mutations ~ay accu~~ate, from birth to the end 
the reprOductive period. . _ "' 

3. Great' quantities of information mu5t be c9Uected and analyzed. 
-~ .. 

The Commission supports genetics research at an annuai_cost of a,pproximately $2 mil 
lion. The research uicludes a wide variety of investigations being performed under approxi 
mately 55 contracts. " - . · . 

" , :,.' 

In December 1955 the Advisory Committee on Biology and Medicine approved. a nuinbe 
recommendations made by its ad hoc genetics committee. These recommendations are be 
put into effect as rapidly as possible, and the following developments can already' be report 

1. The mouse genetics p~ogram at Oak Ridge National Laboratory is being expande4, 
investigate the rates at which mutations are induced by lower levels of radiation expos'ure. 
While earlier investigations have been made at 1,000, 600, and 300 roentgens, attention wil 
now center on exposures of 150 roentgens, and possibly '75 roentgens. 

·2. The· number of studies in the fields of human genetics and meciicaj genetics incre 
from iwo to four during the quarter, and additional projects may qualify for support. Thea 
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 obseriati 
on experimental. species to predicted effects o{ radiation on humans. 

s 

3. Genetics is sharing in the broad benefits e'xpected from the new ability to grow cul 
of human tissue for medical experimentation. Methods for studymg 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 comparisonsbetween respon 
of human cells and cells of other species under standardized experimental conditions,- an 
make knowledge gained from animal experimentation much more directly applicable to m 

s 

res 

. \ . . .· . , .. 
There is little likelihood that scientists will ever be able to determine with extreme re.,. 

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 se 
caused by other factors are not identifiably different from mutations induced by radiation 
Greater knowledge will nevertheless provide· a sounder basil? for regulating the exposure f 
human populations to radiation as the use of atomic energy expands. 

Radiological Marine Biology Survey 

As part of the safety precautions for the 1956 nuclear tests in the Pacific, the Com 
win conduct two radiological marine biology open-'-sea surveys w·ithfo and 'west of the Pa 
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BIOLOGY AND MEDICINE 

Proving Grounds. The surveys wui·be made one month after the first and 
series. 

t shots in the 

·Tlie p~se of the s~~ys is to .ascertain the amounts of induced radi ctivity resulting 
from bomb debris in plankton, fish, and the water af various depths-and to termine how far 

. westward the actlvitY extends. Continuous radiological monitoring will be c nducted while the 
ship is .under way. At 25..:mue intervals Water samples will be taken from e surface to a ' 
200-meter depth, plankton tows will be ~e, and fish will be collected. Th Joint Task Force 
has assigned the de~troyer escort USS Walton for the first survey eruise. 

The Commission also has enteied .into a contr~t 
0

with the George Van 
Stanford University; under which scientists will eollect samples of Water, 

. vertebrates, and fish in the ca.roline Islanc:is; In addition to these invesHga 
·. rine biological surveys will be conducted on· Eniwetok and Bikini Atolls and their lagoons. 
Samples of water, 13go0n life; ·ancl am.mai life on·the atolls will be collecte and analyzed for 
radioactivity. . . · ·· ·r · 

Mf:'~cal ResW\V'ey of Ma.rshallese · . . ,· 
The medical team returned in March from the second periodic resurv of the control 

group and the Rongelap people who. were accidentally exposed to fallout fro the nuclear 
detonation of March 1, 1954. The preltminary report of the survey team in luded the follow-

. ing. information: 
· .. 

1. There has been little ume°ss among the people during the past year 
be in gOod health and in a good state of nutrition. .Most of the· clinical fin · 
those observed in previous examinations and occur with about the same de 
the Rohgelap people as in the control grci'up. None of the clinical findings 
people appears to be related'in:any way_ to r?-dlation effect..· 

. . . . 

2. Fifteen Rongelap people continue to show recognizable residual ra 
but all lesions showed some degree of inlprovement iri this examination. 
was there ariy evidence of tissue °Qreakdown or sign of malignancy. ·The pl 
accompanied the team on this survey did not feel that SUrgery procedures 
any of the.cases atthis time. 

3. Preliminary survey of the data shows that.fuere is in most cases 
ment in blood condition. Examination of the eyes revealed.no lens opaciti 
which could be directly related to radiation effect. Preliminary results o 
analysis of urine revealed measurable activity. Additional analyses are b 

• - . ~ . .c • 

While the medical. team was ·at Majuro, a United Nations group vi.site 
of Great Britain, India, Belgium, Guatemala, and China were in this grou 
with the Navy team on the status of the Marshallese. They appeared to 
with the handling of the problem. 

Radiation Exposure Data 
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There is a growing need for a better correlation of radiation doses th available data on 
the effects of human exposure to radiation. Sources bf data on human e sure include some 
of the civil effects tests in Operation TEAPOT,. the fallout on the Marsh ese in Operation' 
CASTLE, and the Hiroshima.and N:i.gasaki bombings in 1945. 

The more recent information suggests the need for reevaluating dat on the Japanese. 
Varioi:ts research groups, including the National Research Council, the omic Bomb Casualty 
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C?mmission, and the Oak Ridge and· I.Os· Afamos LabOratories, are contributing. t?. such a 
study. The data in _Japan ~be evaiUa.ted to determine whether information on persons ex­
posed, their locations 'at th~ tltiie of exposure, and shielding effects are adequately known to 
plan a continental'teshterles :which Would ·establish more exactly the amountS of-radiatiori · 

. I . - . . . . . 
receiv~d by the Japanese. ); · .. /. . '. . . r . •• • • • i -..•. / . 

• ~ ·"'·· ·: ... ! .• ·• ·•• •! '•. - .:· - .-· •.• 
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Study of Radon Conce~;~~~;~;·_- ~--. · · 
,,--- t.' .· ... ·.--.::. 

, · ... • . ·, 
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To learn more about safe .radon concentrations in uranium mining, three· AEC representa-
tives recen~y visited the gold :1:riines in. Johannesburg, Union of South· Africa, and the -µranilim · ·. · 
mine of tb,e Union Miniere de ~t_Katanga in the Belgian Congo. · '. :; ··'. ·", '·: 

. ·. . .· ··~ __ .. ~,-~·~:~··:'.·-~--~·::..-~-"'-'···: .·- ·_ . ~-: ._. . ··. .·.. ~ ....... ·:.·.~· ':·_ ..... 
· · .Several features mak~,the·South African mines particularly useful in studying the effec~; · 
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of radon. At the present tt;ille" the total p0puiatl.on of workers in the South African uraiii~ ~.: ~ .· ... 
.. mines "ts llpproximately' .279,00.Q;: :nu:s is possibly the 12.rgest siri.gle grO\lP Of tndtviduals ·hi.~< : .' 
. the world with common r.idiatloti'exposure. Also" iriiportant are the excellent medlcalcontroi:·: ·. . -;.•: ::·· 

procedures and recorcis~lnatntilliied in this area. - . ' . . . . : · .. ,, ''i"-.. < -- . .. . ~ ... 
. • . • . •. :;~·:,,_._."'-): .::,_;:~·'. •.• I . ~: . ,:·- .. ,.. •. • .. °': . ·, • • . •'. •. I • "'\ - . :·. . .. ;·: :. • .~' -·-··. 

It was determined by the :AEC representa.Uve~ that the concentrations of radon µi a num'.'", . 
ber of gold mines were in the.range of our Co~currently accepted maximum permissible con- . .. , ... 
centration and that there. :~~ared to be_ no, unusual incidence of lung cane.er. in _the mining. ·.;·. '~·:: · 
population .. The Government·of the Union of South .Africa was strongly urged to amplify these · _ . 
preliminary ·studies and tO. c3.:rry .them to c0mpletion since it Would contribute greatly to o\ir ·,- : 
confidence 1n the accept'~ 'we level of $sure to radon. ... '."'.< ·: _: - _;. 

. _: ':~~',.. :.:~.-· .. :.:·~. :l·-~<.' - . ~- • ~ · ,· .. : . . . . ' . I '. ·. . ... ~ ·}: .. ~· .·-.:.'! • . ~ ~ · 

-.. 

Underground workers. in the Shinkolobwe Mine. in the Belgian Congo are rece~ving radon. ' ' . , .. .·, r 

exposur~s which exceed uie .niaxinium permissible level of the International COmmittee on / 
Radiological Protection, -Without any apparent evidence of U1 effects. Because underground 
working for uranium has bee~ going on only for 12 years, it is probably too eaz:ly. to judge 
whether or not this degree.of.-expoE!ure-is harmful. However,,the quality and interest ofthe 
health and safety staff of _Union"Miniere should make it possible to maintain-a continUing _health 
study of the mining population in ord;er to determine definitely, the hazards-of exp"osure to , 
radon. (End of UNCLAS~IED section.) ·' 

; . 

. •. 

' . 

· M[ro~llc.\~~a~a~@-:~T;:_~:·~ · .. 

. } 
• .... 

·-- ......... · 

i 
I 

i 

t 
! 



EXTRANEOUS MA lERIAl DELETED 

~TRANEOUS MATERIAL DELETED 


