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CHAPTER IV.
Problems in Contamination of the Bombed Lrez,

Scon after the atomic bomb Arorped on Hireshima and Negasaki, »
strenge story was bro:sdeasted from Americe statine thet the bombed a~ox
vould be conteminated by the action of the atomic bomb and no livine thing
might zrow and iive for at least the coming 70 years. Aeecordingly, we
should study carefully, if it is true that e certain arcs cround the s-ound
center of the explosior is really contaminated, in such a grade that
animels and plants ~ill not be able to live there for a lonr time.

Since dircetly after the affairs, manv grours of rhysicians - Frof.
~RMKATSU and others,Kyoto Tmp Univ, Prof. ASADA and others, Osaka Imp "Mmiv,
Frof. SHINCHARA and others, Kyushu Imr Vniv, Dr. FISEINA arnd others,
Institute of Fhysical and Chemical Research etc. - morked and studicd zhe
physical, espccially *he radiological sides of the prcblem and collected
valuable “ata. The influence vron the animals and plants, and especially
the agricultural nlants was also studied by eroups of biologists =nd aecri-
culturists. ™e medical members investigeted the influence upon humnn heings.
The results of these studies bave already been presented in pard and vi11
be prosented in' the near future separately. Ve would li%e to discuss her:
the problems of contumination, from the stand point of medical science.

It may be assumed from the various reports that there were remaining d
injurious factors for several days after the bombing, vhich might couse
some unfrvorable effects on the huran body. The intensity of the contom-
in=tion decreased very ranidly in several days. Te would like, iherefore,
to believe that there was no contemination factor aftcr» one =eel strong
enough to produce harmful effects upcn the human hedy,

'mat thenwere the injurious factors, which might exist in the first
few days? The following 2 fsctors should be considered, accordirg to the
results of the surveys rhich were done until now.

1. Injurious factor by rrimary fission freemonts.
2. Injurions factor by induced raodicactivity.

Short abstrocts of the results of the invistiertions concarning these
? factors will be discussed here.

1. Influence by the Fission Fragments.

o

At the explosion of an atomic bomb, it is theorctically es*imated
that the porerful fission frasments ™ill be sea‘tersq cver a circle of a
radius of 80 meters and the weaker fragments in n circle of = radius of

500 metrers, These scattered fragments rill be blown ur in the next inst.nt
high into the sky by the blast, reflected from the ground, directly after
the explosion, and be scattercd away in a husc cloud, which can be sser even
from 2 great distance. Mo frogments rill, thersfore, remain cn the ground.
Careful investigations vere made, at both cities, on soil specimens t-lien
at various rlaces. Radiocactivity was proved around the ground center, i*s
intensity being very veak, under 10 - 20 times the natural leck-ge of +h-
electroscopes which is below one hundredth of a tolerance dose. The nmeas-
ured radioactivity decreased rapidly in its intensity with time. It acted
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upon humen bsines at the longest for a reriod of eng ee. Some soil

specimens at the TAKASU district, wcet suberb of Hiroshinme Citr (located
betreen KOI Pailrcad Station wnd TTSUKAICKT Failroad Station, at = dist-
ance of 4.5 km from the ground centor) , vere proved to shew the sime in-

tensity of redionctivity =s that cf the sround center., Jr Aveaust 6 theps

w8 bloving a vesk enst-south-cast wind, in a velocity of 1 - 2 moters
per secord,  Jbout 20 minutes after the explosion, it rained hecyily ut
the TiKafU district. It »as said the rain w78 ‘black, for it mnde black
spots on hite clothes. Conscquently it may be estimated that the r.dio~
activity of this district was caused by the fission frogments, ~hich
cetme dovm by wind and rain. Fut its intensity =os surely ‘very meak, “or
mec have no clear evidence vet that some bicloriesl effects have ocerrred
to the hum:r body.

at Nagasaki, therc wis 2 vest wind and a light rain in the castern
district. Felatively nowerful rediosctivity was nroved at the NISHIY I A
district, at least 3 km from the ground certer. This district is locntcd
at the eastern foot of MT. KOMPIF:, which stards in the east side of the
bombed rrea. The NISHIYAI'A area mas protected from the vrimary rays by
"t KOMPIRA. In the district (south-north 2 m x east-west 3 'm), soil
sneeirens had radioactivity 200 times the natur:l leakaege of the clect-
roscope. 4 soil specimen under a cutter dovm spout of a house, rhich is
located iust in the center of this district ~as found +o be sbout 2,000,
times the satural lenkage. 2v the physico-chemical analysis, many sub-
stences have been found which emitted radiocsctive cnergies., The hzlf-
lives of the rodionctive nroducts *ere veried, /2 davs, 44 days, and 7%
deys, etc.. Beta rays and gamma ravs were recopnized. 3 kinds of gzmmc
roys vere zlso noticed, edical surveys on the inhabitants of this dis-
trict were doune, especially on the persons who scemed not to be =ffected
by the primary radiation. After 2° months some nerscns mere found to
have leucocytosis. Further study is now being carried on. The first
test vas performed in the beginning of Gctob r, 1945, very many cases of
leucocytosis (maximm 25,400 in e¢mm) were found nmone the children under
15 years of age. Lmong the voung 2ud sduit nersons some leucocvtosis
vns also found, but ne abnormality vas rroved among the old rersons,
over 50 yeurs of =ge. After 5 months, in the beginznine of Januzry, 1946,
the fourth test was done. among adnlt and old mersons, leuceeytosis wes
found toc. Now the cascs cof Leucoc;tesis among the children vere de-
creasine.  These persons with leveocytosis shiowed no other subiective or
ohbjective symptom or signs. The leucocytoeis ranped from 20,000 -
40,000 rer crm, the maximum 48,000 ner crm.

This finding may be cxplained by beta =nd gamna rays being contin-
uously emitted from the ground, cven in a very smell dose. Such 2 phe-
nomancn has not ever bien noticed in the field of ra*iation violopy.

It is desirable to make elcarer this aspect by further sfudy.

It was said also that similesr poverful radicactivities vere found
at CHIdI"A-town, east 32 km of Nognsaki and ot SHIN'R T City, ecst 44
tm of Nagasnki, but the further investigations revenled no ovidert rroof
of a roverful radionctivity and also no influcnce upon the inheobitants
o beth places.

2. Influence by the Induccd Radioactivity,
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it the explosion of an atomic tor®; tremendous ancvats of neutric
are pushed out. It is theoretically rell known thet cach clement <11l be
induced and turned into a radicactive element vhen it is struck hy neutirons,
Emission of gamm~-rays, which are produced by ncutrons striking nitrogen,
is an instantaneous phenomenon. These gopma~rays may be o cause of primary
radiation injuries, but they ill not orodnce any after damage. -t this
time, the induced radioactivity of the clements in the human hedy, for
instance, sodium, chlorine, phosphorous, etc., will be considered. HKorcover
the induced radicactivity of the elements in the ground earth and buildings,
for instance, calcium, aluminum, copper, iron, silicon, sulfur, etc., ill
also be covered. The induced radiocactivity of these elemeuts bhas a very
short half-1ife; 14 days for nhosphorous and 15 days for sulfur are clements
vith relatively long half-lives. Othkers are several minutes, scveral hcours
or several days, and the radiated rays from the activated elements ore
mainly beta-rzys. The injurious action of these radiosctive energics ray
be, therefore, very weak. For example, if 500 gramsof sodium chloride vere
distributed homogeneously in our body, it would be calculeted that the tot«l
rodioactive energies, vwhich are emitted by radioactivated sodium and
chloride will corresoend to 13.2 r, until they are decayed avay. If the
ground enrth in the central area werc to have an indvced radioactivity to
a depth of 10 cm, the total accumilated radiation dose in 1 - 2 days wculd
be calculated around 500 r. TThen nhosphorous in human bhone tissue becomes
active and cmits beta-rays, the influence upon the hene m~rrow can not be
neglactzd, even though the dose of the rays is small. By the calculations
of Dr. MURATI, Institute of Physical 2nd Chemical Rescarch, e ca2n get \
the follorins information. The minimal dose of radicactivity, which cm
darage humen tissue, hns been estimated &t 0.2 r per dey in a 8 hour day.
In order to cbtrin a dose. of 0.1 r ver day by the induced radiation of
rhosphorous of bone ashes (incompletely burned, still some black parts re-
maining), it will be recessary, for bets-ray emission to ~mount to 1.3 x ICA
per minute pmer gram of the bonc ashes.

The results of th: surveys by the members of the Kyoto Imp Univ <nd
Institute of Physical and Chemical Research, at Hiroshime, and of the sur-
vays by the members of the Kyushu Imp Univ, at Nrgasaki, revealed the fol-
lowine. At both cities, the measvred rzdicactivity of the bone tissues of
the himan beings and horses, which died in the area within a radius of €00
meters from the ground center, shored somstimes an amount exceeding thet
mentioned above. Put from the bone tissuc cf the dead vietime, cutside =
radins of 700 neters from the grovnd center, far less rays could be mess-
ured. Consequertly, some persrns misht be affected slightly, when thray
gntered very often in the central ares within one weck zfter the bombing,
in order to rerove or clear away cadavers, or to pick up or coliect burned
bone nsheés. Beta rays were found in such small intersity that they couvld
produce little damage. It may 2lso be imagined that a rerson, rho ras
affected relatively severely in the central area, would have severe d-nnec
to the bone marrow by 2 continuous radisticn c¢mitted by the nctiveted
rhosphorous in the bone tissue, even though the initial eifects by neutrons
-ere not too severc. As those persons would hsve been, of course, injivr.c
in the firs® instant slso by other viclent energies, they would have “fed
in the first neriod. ]

It nay be quite rational, to consider such a ncssibility. sw in- N
vestigators believe that bone marrom is donaged enourh by activited nhos-
phorous, to be a rrineinal factor in rroducing 2 radiation injury in 2rnd
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after the second period 1nd elso bringine. patients inic a -state of lcver
resistance 'and thus having difficulty in-healing of wounds. "¢ would not
1ike to agrec with them., The snurveys on autopsy materials of the dead
victime in and after the cecond period, affected mostly outside a radius
of 700 metcrs from the ground center revetled that a certzin amount. of
radiocactivity sometimes remained in phosphorus in the bone. The Apsc W28
celculated not sufficient to effect the bene marrow tissue, -end moreover
no remnining radiocctivity in the tissuc of éther crgans CT blocd could
be scientifically confirmed. i .

Iron and silicon elements in a conerete building are worthy to be
considered in the rrchlem of induced rodietion. It is theoretically est-
smated that both elements vi11 enit certain beta rays within several days.
The building of the branch office of the Nippon Bank at HEircoshime is made
of concrete ard located at 380 neters from the ground ccnter. It was
partly destroyed, but for thc most part cscaped from the fires. By the
ipitial effects of the borb, about a 50% mortality was recorded. Socn
after the borbing many persons were sent to help and they morked =nd lived
in ~ room not destroyed. reter L - 6 meeks some of them were vroved to
have leukopenia (minimm 2,000 per cmm) . However, in the main corcrete
building of the Hiroshima Red Cross Hospital, no such dnta waaz confirmed.

It is certain that for several days after the bombing & sufficient
dosc of induccd radiation was scattered in the concrete buildings in the

central area to produce damaging offects, but not enough to nrednues cdeath.

Contamination of the Bembed Area.

%11 factors which should be congidered in the contamination problem
of the borbed area, are nroved to exist only 2 faw dnys, at lorgoest one
rask, even though they would surely nroducc 2 certsin Asmaeing effect.

The NISHIYAM: district, Nagasaki, is one of the excsptions vhich ve shoul?
decide later by further study.

fecordingly e shall not pay any narticular sttention teo contaninz-
tion in establishing 2 reconstruction plan of the city. The central borbed
eres will be kept in the present destroyed condition for the future, as 2
histcrierl memorial,

From 2 medicel noint of view, there ere 5 mere problems, concerner?
+ith the contamination of the bombed arca. The first is that the borbed
~pes vos an unhygienic area in various —ays. The second is that there
prevailed sone infections diseases, combincd or parallel to the cutbreak
of the atomic bomb injuries.

Both at Hiroshima and Nagasaki, especially at Hiroshima, all the
city wes totally devastated =nd turned inte a ruin. Tater supplies and
cewers and all facilities of the city were destroyed. Censequently, it
vas a more unhygienic environment than the citics which were destroved by
crdinery incendiary bombs. We cannot say that the cities were favorable
places to live even thoueh there remained no specific centemination duc to
the atemic bomb. There merc some citizens vho would like to believe *thot
the city mas a favorable place to reside, or even to trest mounded ard
discased persons, Then they heard of no particular contarinaticn. Such a
misundcrstanding was not desirablc. '
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By various unfavorabls circurstances, thers rprevailent infectious
disceses, such as dysentery, tyrhoid fersr and cthers., These coourred ce-
pecinliy at Hiroshima, just ~fter the tyrhocn ~ti~cks in Septembor, 1945.

Thise diseases Trre obqerVui in corbination or in rerallel with tbe atomie -

borb in‘uries. Some of these epidemic or éndemic diseases vere misc-n.-
ceived as an atomic bomb injury. The viet tire of these epi- an? enderie
Ziscascs might be recorded partly as those of the storic bord injrrics,
Ccnsequentlv ve rust be cereful in treating the nrooTQﬂ of the geresis of
the secendary atomic bemb injuriss, :




