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DELAYED RADIATION EFFECTS AT HIROSHIMA

D NAGASAKI

LEHIURBICE T DHHABRBEOERECZE

JOHN C. BUGHER #

(O Avar

over Hiroshima, Threo davs laler o second such

T L 1995, anatomic bomb was droppoed

Lomb was delivered over Nagasald, With thesc

Iwo evenls, a complelely new erain the appli-

cation of lorce to decide human confllicts was (S,

harn.

M, 000

The loss of lile was tremendous. Oilieial eslis

dead at |2

mates place buf unofiicially

Ihe tally probably excecded 200 000,

Tnjuries, hoth serious and minor. alllicted most
of the surviving populations of Lo Lwo cities.
There was complete disorganization of community
life. Panic and the distuption of all communiry

services resulted in chacos. Inocontrast Lo the

heavy bombimg of cities such as Tolyo which

ultimately prodoced neacly equivalent destrue-
tion, the cities of Hiroshima and Nagasaki ceased

to exist as lunctioning entiries,

The agre

ments made by the Japanese on helr

surrender we fatthfully lept., and from the

understandings carly achieved there has come a

cooperative study unigue in character and of
ullimate vaiue to all mankioud, This is the work

of the Atomic Bomb Casually Commission.

Wilhin a [ew heurs following the detonation of

i bombs, Japancse scientists began obsorva-

tions which were subsequently of considerable

alus despite the incredible difficultics under

o
which they were made. In the medical field
especially they sustained interest and concern - * Director, Division of Biology and M
for the welfare of the people and a desire to U. 8 Alomic Ener Camirivesion.
oblain  some  measure of extant ol the Washington, [, C.
disaster.
17



HHIROSHIMA after A=bombing in |
almwost Liefore rulble sertlod, studi
Liomh's ¢

NEW TABORATORY and modern clinieal
af builidings in JHiroshima comprise one of
the major facilities of the ABCC

OF (he Fresr group  of  weicrlisls roaching
Hiroshima, the majority lost theiv Hves in the

typhioon v ool the city oo few davs

later. The sury of this group we

-

tird Ty thosc came larey to lorm a

5

Fo

s ina survey

50t 1hese hom

When the Amorican

officess entersd the aren, it was possillc to

utilizge the J ooelforts and it

oporative stidy which lod o mest ol cur direct

knowledge of the effect of puclear explesians on

human boings.

Toothe Japanese as woll as to the group of

] ow o condusted thie

Trigadicr  General  Eluert

1.t Colonel Genrge V. ToeRov: T

- g

was g great

efloets

mrende
Nev ot
[or vl o  honh

ings  beotnitintod Ty the Malional

ey

Counetl and suppos

Atomile Fpergy

Commission. The Alomic Boml Casus!

v Com- i

oy Dro Herman 50 Wigodsky 7 f Colonel

sucoession by D
Carl Tuessmer

v Des H. Grant Tayler
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the lask. These structures have been erected on

the crest of a Bill overlooking the city, and
some idea of their extent and type can be gained
from the photograph ahove that shows the Hiji-

vama laboratory and clinical huildings,

At Nagasaki a building  belonging to the
Department of Fducation was requisitioned and
remodeled  to o serve the needs of (his new

arganization,

Programs

The program assigned to ABCC is that of
determining the long -tange offects of the bombs
on individuals themselves, e, the somatic
ellects, and the genctic changes as manilest in

their children.

While the somatic effects are doe lo-the
changes produced in the tissues of he individual
generally,  the generic ¢ffccts are due to the

impact of radiation cne on the chromosomes

of the g

mocells. The two series of cvents
Iave thus very little in common. and the methods
of one are in general not oapplicable o the

studies on the olher

Tt was elected to o

e careful studies of the
populaticns most heavily exposed to the bombs
and through various control means Lo maintain

general surveillar

ol the people more remolely
assoctaled with the bombs and their effects,

To establish the groundwork for such opera-
flions, a complete radiation consus of Lhe two cities
was undertaken, This task bas been completed
and forms the basis for the orieniation of all of
the scientific programs. The idenlity, age, sex,

and restdence of each individual 1s d

ermined.

and as procis

as possible, his location and

position at 1the time of the deltonations have been

recorded. From this informalion not only will

thularions be  made

A

cording Lot distan:
from the hypocenter, but eventually neasures of

shielding and similar factors will L

ablished.

cosomatic sludies

war upon all periods of
the life span.

Pr A




HIROSHIMA,
L ll g

A study of the offects of the detonations on

children fooafere ot the time of the bombings has
heen complerad. Some measure of the increased

frequency of abortion and intra-uterine death has

Leen made. The growth and developmoent of the

children wihn woere oxposed (o the bomdes e

flons are boing mens and as these indi-

viduals grow older they join t

aroup of adulis
studied  annually  Tor any changes that may

develap.

The genelio program is conceened chielly with

habies, Each expectant mothor in the 1w o1

Tess

ered, and by so deing is entitlad to recelve

extra rations in the second and third trimesters

of pregoancy. Through the cooperalion of the

Socicty of Midwives, bicths are reportad prompt-
1y and the ABCC stall doctors examine Lhe
inlants  for possilile abnormalitios Tl

shotopraph:. Within o JTew  weeks a sccond
1 b4

examination  at clinte 1s made 1o

insure masimum accuracy.

The ABCC has a total stall of approximately

people, of whom 150 are American citizens.

The meadical and scientilic stall is composed of
I

bollr Americans and Japancse who work together
in complele harmoeny, Most of  the clinical

departments are supervises American doctors,

The system of patient Tinding, recording, and

transportarion is ol criive,

1,oand

arare, s

and upon i the entire scientific  strucrure

NCCoss e ent ohservalions are

£

HIROSHIMA,
reconstruction

1448

1819
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meticulonsly recosded and arc subjort to the

most moedern statisticnl analvsis,

Waork in Progress

Of the work In progr

poly tentative stato-

ments may he made. Most of the activities will

require several years - M conclusions to he
established.  In certain fields, however, theee

are already indications wi

are more or less
definitive.

Leukemia. 11 is now clear that among the

persons exposcd (o the homb within a redius of

2000 meters thore has boeon a marked inerease in

the requency with which i

woof this gene

group occur. The procise magnitade of 1he in-

croase 18 not yet clear since the cases are still

developing, but it

s obviously several-lold that
of the normal incidence and is apparently of a
magnitude similar to the experience amopz the

rocntgenologists of the Units

1 States, It apprars

that the increase in {r

wuency of leukemia is

related to Lhe

of exposurs nasmuch as

the frequency ol distances diminishes,

The sugegestion has b

miade that the increase

may b duc to oan acceleration in the rato of

appoarance of the discass so that  individuals

wha in the course of ordinary events would have

celoped Jeukemin  soveral  yoars L

CrATre

developing it al an carlicr age. This queslion
cannol bo answored Tor al loast ten more yoars,

There is no doubt,

rhat  the absolute

1

increase in the inchlence of leukemia is oa

O

Cataracts.  In persons within 1,900 moters of

the hypocenter, there has Leen an approeciabio

incidens

ol calaracts of all grades, Many of

&

Ll

cataraocts

agn small as Lo re

uire specisl

methads of examin

ion Tor their derection. In
tha 1,

-meter survivars ab Hiroshima, approxi-

mately oone-tenth have shown lons chan

5

some degroes I is probable that most ol these

lenticular alt

ans

due to the g

il ron

radialion since they appoae to &

WO compari-

tively sharp bovndary approsiniately 1,000 me

from the hypocenter in most directions. Whet

isting cataracts will prog




and whether additional ong

will oocur. only

Fme can give t

o oanswoer, It would appear that

thee peale of Ao develop 1y A and

15 now pass

Thee silul ton siatie.

Dantal manifestations. Tn childron wilh dove-

{ox

th buds at the time of 1he deronationsg,

loping
thers has been o sigoificant increase in the

[requency of cramel hypoplasia in the exposed

as comparsd to ¢ ocontrol groups of similar

ages. There has likewise been some degroe of
delay in the cruption of tecth of these exposed

ctitldren and mode in dental earies,

teeth of

s

particularly ol

expnged

Growth and development. Tho general growth

rates of exposed versus control children have not
as vet shown any striking differences. The slight

differences enconntered may be due, 1t is thought,

to orher [actars to which the pepulation groups

cxpesed inorhe intecvening time.

Hematology. The carly studies by LeRoy and

alhers clearly demonstrated the profound effects

ol bomb radi on the white Dlood  cells

particularly. Subsequent studics by Snell. and

more recenl ones by Yamasawa, show that no

permanent change has resuleed and that no hema-

Lodogic diff ation can beomade belwesn the

XD and the ponexnosed populalions.

Sociological and psycholagical. The ADBCC

program naturally involves all aspests of human

change o

ing {rom the bombs. With lime,

there will develop [rom the ABCC's expoericnce

and records an adeguare portray

logical changes which have oo

communities, This, and 1he psyehalogical field,
p5y =

very Jdifficnlt areas in which (o condact

15

definitive studies and require ca 11 and thouglhl-

ful anal

sig over a long period of

reactiions of Lhe fwo

cirios idenrical eyvenls w in

themsetves decidedly different, Toan apprecialle

extent, the dilferences desive from 1he caltural

dissimilarity of the two citics,

il




The peaple of Hires

T FRE

Active, aFgressive,

sl

A commercially consciors. With an amazing

< Liave eebeilt the o

ontiret y

fraen the rabbile of the old one Tts population is

irsiing w

Fiwily.

dei o wlich o shows tsell In

many wavs sucloas the exploaration of the “Alom

City™ as a tourisl ¢

tors aned the building of a

temple al Lhe hypocenter.

Al MNagasakl the restoration of the city 1%

[rom complete. Ton this old and teaditionally

close

Lound  Christion communily, the bomb

produced more disruplion than the purely physic

diestruction. Familics  wore  sopara

1 and

seattored @many survivors lofl the area nol o

return. Rebuilding has been steady and  effective,

bl not with the [lourish which has been so
chvious at Throshima. The less of the hieavy

inddustries and of

university have wéighed

heavily upon thepeonle since these are facilities

that can he rep!

ol ooly slawly.

appreciation of the psveholeogical changes

& botehs may have wrought will |

WIS

bee o matter of time. 10 18 superficial aml easy

to speak of psyvohologionl sueveys, but actually

such stwdies require carclul attention by experts

with a profound une

tanding of the culture and

customs of the people. To those who  would

complain of the slow clution of the psycho-
Ineical studicos of che effects of these bombs upon

+

o Japanese, T oweould point o the lack of effee—

Live studics on the psyehelogical offecrs of theae

5183

onoonr own poople.

Genetic changes. Gon

clsts have consistently
followed a progrom which will ceventually give
115 1 measure f}|. fh'._‘ [’1{1E'['I'I<'1] QUCHrTenee Of muta-

rions in mane They will also be able 1o give a

SCRTISWOT Lo uesiions

neerning the degres

t which

matations may he inereasod by
exposure tooradiation. From oanimal and plant

CNPOTLINeT

supnort of
1hee Aton

Oak Kid

ission at Brookhaven,

and inovarious of Lhe universicy

labiorats

we know that mutarion rates are

LI as i

tlt of exposure 1o gamma and




neatron radin The inerease

[reqpuency may vary widely, depe

frrm ol Hie srudied, 10 48 mat evia

Loy infer the e mel oy

e he antmal experi-

ments, This gnestion mest be answered by the

studieg now une

arion

ation dosages delivered al various

‘ ].'lf‘.

ABCC studies involyve Loth critieal

cxaminiadion for specilie de which are now

recognized as mutational in character and ¢

subssquent st yoanalysls ol hess results

on the basis of the previons exp ol one or

both parents. Th

rosults are compared with

simitar findings in children born of parents ool

present in the cifies ar the tone of the attacks,

Up Ao dale, Buve boen an

studied, and at oximately

twice this minnber will be required for the trond

now apparent  to he o considered  stalist

ally
gsignificant, It has been fouwnd that detectahle

anomalics of a genetic cha

huive appearcd

in 11582 of the offs from the

ring of parcnts

contral populaticn. while among the offspring

of parents who showed evidences of  radialion

injury the corresponding figure 15 1,105

Post-Trealy Relationships

T the years Tollowing the

rhe program, Lhe ABCC was ¢ ally a dipon-

Allied

services and cour-

deney of SCAP  Supreme Comm

Powers b oand reee

tosios frone the organ

tinn of the Qeeupation, In

its work with the Ja poople, 1t has Tune-

tioned cssentinlly as an indepondent organization

and lias seved aocommendable degree of scien-

tilte cooperalion. With the end of the Ocoupation.
and the return of the her sovereigoty to Japan
under the Treaty, ABRBCC must continue as a

cenuinely cooporative venture ol Japaneoso and

American scientisls. On Jul . bl

ment of the organizalion was assun

Narional Academy of Sciences, the incorporated

parent of the National Research Conneils Tts coun-

rerpart i Japan is 1he Japan Sciepce Couneil.




Further, there has heen active interest and
conperation on the part of the varioos liranches
of Japancse medicine, especially the Japanese

Soviety of Pathology.

As an indicalion of its [undamenlal interest

the

in the ultimate value of his progn

Japanese Government bas made extensive conces—

sions and  contributions to the stability  and

elfectiveness of the organization, and likewise.

the Government of the United Siat through

1ts diplomaric and military representalives, has
made appreciable contributions to the ease of
operation and the recruitment of personnel. The
financial support will conlinue to be maintainad
by the Atomic Energy Commission, wilth mem-

bers of Lhe stall of the Division of Biology and

Medicine participating with reprosentatives of
various universities in a committes whick is
advisory to the National Academy of Sciences,

the operating organizalion.

As the studies progross to a delinitive stale,

they are being published in the scientific lirera—-

ture of the Umted Stales and Japan ona wholly
unclassified basis. Some of the results menlioned
here are as yet only tentative and are not to be

regarded as final in character.

L 0hbiod| Clncinnatl

This article is basced on a paper presented

]

before the Ra

tion Division, American Tndus—

trial  Hygiene Association,  Cincinnati, Ohio,

April 24, 1952,
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