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Furu!--..;.•:a 1 lot U3 open our discussion on the radi.a.tion sickness cau:ied 
by !likini ash to 1·:hich the crew ot tho Fukuryu /jortunn.to DragonJ V vas 
ex,osc:!.. 

Attending toda;y•s discussion are Dr. loya:na and Dr. Ku-;:atori ot the 
Dep'.lrt .. -::cnt ot Internal ?'.odicine, First Tokvo National Hos:p:!.tal, who 
tor.:iook boJ and boa.rd to treat l·:'.r. \¥hose case is still tre!lh 
in our ~ry; Dr. Oka:r.oto, ot the D.Jp.:u-t.ment ot Radiology", aame hos­
pital; Dr. Oha:Jhi, ot the Depart.r.icnt ot Research, sa::.e hospit.a.l. We 
OJ::bors ot the Therapautic Co.:.:ipllition Co:JJ!littee vould like to proceed 
b"ith tr.i.3 disCU3Jion sr.d we invite your opinions. I have been asked to 
p:"C:iic!e over this. di::icwsion by i-cnoon ot seniorit7. 

First ot all, Dr. Ku.iiatori, ~ yau please tell us about the pro­
gress of the disease from the t.ilnil the Jlatients first ware eJCp:)Sed to 
ra.di.a.Uon until they were hospitalllted? · 

Fro~ ~-<p?9U."'6 to HospitAl.iz~tion 

Ku=.:it.ori: Let me discuss it. brien7. These patients ware engaged 
in tuna tishing on 1 March 1954 about. 100 milas out.side the ao-c&lled 
ds.ngor eone. A littl.e botore 0400 hours the western sq eu:1decl7 
bright.encl. So:!!8 ot the crew :iaw this and SCXllll did not. In any case, 
they i:i.::;hc::l out onto the deck wondering what. it dght be. About 10 
d.r.ut.o.J d"tor the !lash the;y h~ard the dull sound ot explo3ion so the7 
dadAed to quit fishing and return ho:ie. They ware vocdori.ng at. the 
ti; o what.her it rligbt be en ato:do explosion. In &n7 event, about .3 
hours after tho7 heard th§ sx;plosion, the ash began to tnll. This ~ 
e.bcut 0700, <'-."'l:i the ash tell ur.t.11 the attemooo. The a.sh o.ccu::rulated 
on the deck to such a dogroe that toot.prints vere visible and the gen­
eral ap;iearr.nco ~:ns lib i'ro3to So::ie ot the uh penetrated even into 
the sleeping quarters. Certain crev i:iecl>ers presented ~ ot 
roentgen intoxication and 'lr:'9re rutU3eated. From this point oa, theii' 
conditions cilti'ered individually. The ship entered p:>rt on 14 March. 
D;y that ti.-a, s:y.::;~o::'.3 of roent.con buro3 wre apparent. Loss ot hair 
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va:s notod 3ever::i.l dil.)'S before entr-.1 into port.. At'ter e:ntey into port. 
the patients wre treated at Yrud.zu, \:hero Dr. l·;j,yoshi and others ol 
the treatment. group ol Tokyo University had been sont. On 28 March, 
16 ol the crow Cl8.:nbers were hospitall~cd at. the First. Tolcyo national 
Hospital and live ot the;u at tho hospital att<lched to Tok;yo University. 
The nu::iber of' patients at tho University Hospital then was seven, as 
two had bean ho.:spitalized already. I was mainl7 in charge ot the 16 
patients at th13 First Tokyo National Hospital. Tb.is is the summacy ol 
progress unt.11 the tims of' bospital..izaticn. 

su:n.~..3.!7 ot the Conditions ot the Disease <!nd tho Trent~nt 

P'urukawa: trow let us discuss clinical Ct1tters. As othor medical· 
journals haw already reported the external 'llo'Ounds, I shall ask Dr. 
Ku::iatori to discuss chiefly the changes in internal organs, especial.1¥ 
he:::at.opoietio org-ens, n.'ld particularly the natter ol liver d)'St'unetion. 

11'.u.-::atori: Let ::-e speak a.bout thl3 c:..tr .. '"ler in which tho Cl'l:;:.r li'<!S at­
tired at the ti.m ot eJCP)su.-o. !·~st 'llo't?re waring round-neck shirts, 
uoder spring haori er sicl.l.ar gar::ients, end capsJ some wore bead-buds. 
At tho tioa ot bo~pitallzation, the burned areas wore the bend, neck, 
end wrist. As the oen i.;era wearing bolts, blisters tor::ied at the navel 
above the belts tro:'!l a!lh 't.hlch settled in the \1.'aist region. The skin 
s!-.o;.--ed red piij..enta::-y d'3p~::;its 2.0d do:iq~".ticn. The dcpil.ation oc­
curred chiony in tl:a occipital rogion. As iuI=etigo followed where 
hilir h~.d fl\llen out, I trc~.tcd it with WOJ.-."'Tlt. Progress was compara­
tively f<WOri'.ble, but a fc;r 0£ the :LC:'l still haVO i.'llPJtigo in the OC­

cipit::l. roGion. Generally 1J!'C~ldng, r.cv hair began to grow in t'rom 
nbout JlL"'lO end tho p:!tients at the FirJt Tokyo Ho:Jpital resained their 
nox-...al. hair distributiO!l about Jul,y. Tho abdoninal u:iunds lett cica­
trices 11nd the pig::-.entation is gone; but pig::ients generally are thought. 
to deposit very gradunlly. 

leaving the question ot external. wu:nds, let m discuss changes in 
ths blood, which ... -. considered an h:portant problem. The rr.an ware hos­
pitalized on 28 March, 4 woks after the explosion. In the case ot 
Hirosbi:a'; this was the period after which ch4ngea 1n t.he blood grev 
aore marl:cd. The nevspapcr"Sreported tho.t the 16 paticots at the P'ir3t. 
Tol:;yo r:n.tional Ho3pita1 ...-are m1l.d cases; but in roalitv so~ ot tbe11 
wore sorioU3, as I shP-11 de:;cribe later, and JU-. ' was one ot 
the cost soriou,. '.::.:~ -:.t the c:ore seric'l.:3 e<isos had an~ ot 
about 3 i:d.lllon. The h'hite cell count decreased gradual.17 tl"Olll the 
beginning ot April; one patient at the First Tolqo National Hospital 
had a count as l.ow as l,500 am one at the_Tolqo Un1verait7 Attached 
Hospital, as lov as eoo. The thro::bo..7t•- count al.so decreased. By 
rc:::oving bone =rrow, w tol.:Ild that the mober ot cell.a ?ud decroased 1 
this condition is called ~lopbthisis. ~tion of' the cell.a 
shoved so=e do6?'0• ot nucleus dUintegration in all cases, incluiing 
tho1Je where the r.u::ber ot cell.5 did not decrease, and ao:-.;, shollled ~ 
tendency to slight hc::.orrmi;e. \'!e gave bloc.d tra:isNsioru in these 
ca;;cs. Th::--"'l:,;., to transfusion, the ~ esll ooxmt. increased to about. 
S clWon bu!. \:a s1d.t~hed to dey blood plAS::ia to avoid excessive in­
.;::-:>lse in ro:1 c3lls. The patients who were not a.no::do fr<:l!A the bogin­
nillg did not receive blocd trir.nstusions but onl,y d17 blood plasma. 
In geoer--, .• we stopl"'d the tnar.stusions &ft.er the 2-<DOD';h psriod ot 
Apr'~ and >~7. As tor e.ntibiotics, w used interchangeab17 

- 2 -

US DOE A::l ~:ii VES 

• 

I 
I 

J 



penicillin, totracyclln, and in so::ie Ca!lCS streptom;ycin. We stopped 
t'hcJo antibiotics about the tiiddle ot 1.:n,., and used them later as the 
occasion de::anded. We wo prescribed sovernl kinds ot vitamins. Ot 
course, rest a.rd nutrition -a"ere tunda':lental; and tror:i. the beginning 
ll9 prescribed a diot which 1'.'oul.d tavor the llvor. 

Those were ro~hl.T the conditions at tho beginning. SolDI ot the 
serious cases shomd gradual increase in peripheral white cell count 
trom about the end ot Aprll and tho beginning ot Ma)'; the patient who 
showed a cot.mt ot 1, 500 began to return to normal. Ho~.-ever, in so:n1 
casos, althow;h w tried puncturing the bono marrcr"' at various spots, 
the nu.-r.~r of cells was s::.tll. and the nu~or of pGriphcra.l white cells 
was 3,000 or 4,000 at the i::ost. (Seo Figure 35 in the =nogra}it by 
Dr. K'oJ~ et al.) 

So:na ot tha p:J.tients at Tc:cyo tJnh~~it;f' Hospital began to sho-o# 
Syr!lpto.-:is of jaur.d.ico 1'ro::i. tha bcz-'....nn1n5 of i:a.y and so::e of the intients 

·at our hospit!l.l, !'ro:n the ::idile ot ?'.:iy. Ui> ~.o now, sovon p:i.tients at 
tho First Tol;yo 1;aticnal Holpital. and three· patients at Tokyo Univer­
sity Hospital have definitely been ja~1co C11Ses. Five or six pati­
ents h'ld a le::iser tor.:i. of jal.:ndice, in i.hlch the eyes wore sllghtl.T 
~"Cllow, Ex:i.nination of ths llvor rovaaled that all of the p:itionts 
h~d d73!'unctioru nt c~s ti:::o or r.nothcr. The BSP test (JO minute value), 
s:·,c~.~d th:it c.ll. of the pa.tients aufter...."d liver dysfunction of core 
thu\ 10 p:lrccnt or in ::io::.e cas::is more than 20 percent, at so::ie point. 
C::.o puticnt at the Fint Tokyo r:.:i.tiorol Ho:pital still has jaundice; 
the 1:hlte cell count is lcv end the eyelccyte cotmt b nlso low. This 
j<.i:"1:.:ico h:i.s recurred :iix ti::-.es to dn.te 2.."Xi the p:itient has not bMa 
cur-Jd sinca thJ end or l'..ay. In the case ot i'our other patients jaun­
dice recurred t-..'ico or three ti.oes. Th.is is the rough S'lt!rllal'J" ot the 
conditions ot d.ise;i.se and treatr.:ent. 

Th::i Prozre~s ot J~r._. ____ _.Cas......_e ... 

llov let ms discuss Mr. t • The change in. the blocd picture 
in this case 1.s shown in Figure 19 ot the cir::inograP,b b)' fo)'ama et al. 
The ...,hite cell count was 1,900 at the ninSnn during the ciddle ot 
April. The eyolocyte count was 19,000 on 2 April am 9,000 oa 1.5 
April. Tho nu-:'.Jer ot thr=bocytes re:::.tlned botwoco 50,000 and 60,000 
1.rltil the r:iiddle ot April. The red cell count ,.u about 3 million, so 
w geve a blood tra.."lSi'udon il:::lociatel.7, ming blood ft'Oal the First. 
Tokyo t:ational Hospital blood bank. El.even thn.9tusion1 wre given, 
200 co each, and dey blood pl.a.s:na was given 51 t1.lm1, 100 oo each time, 
tmtil the beginning ot June. The U3e of antibiotics bas bean described 
be!'oi-o. After this, the myelocyte count did not increase 1:1Uah, but 
the :;:mJ icyoloeytcs, scarcol.T not.iced earl.1.er, began to appoa.r and the 
n\.t:l?:ler ot poripheral white cells rose to bet'l.'een .5,000 all'! 6,000 at the 
end of ?:ay. Tee thro::ibocytea and red calls began to izlcrease. However, 
fro::i thod.ddle ot TJly", au ~"lC:tlo count ot about 3 m1U1m was noted 
ag;:d.n. The liver W<lB so.'tlllsn trom the t1."'!t ot hospitalization. The 
BJP \.'tis 50 porcent 1n the lAttor part ot June and dstinite s,mptoms 
ot j::.u:-.dico ap;iea.rdd a row d.a;ys theroatter. Th• Reulengraoht index 
was 60 earl7 1n Jul;r, and the jaundice vas nearJ.7 cured t.ovard the 
end ot Ju17 when the !:eulen~acht index was 1.5, though it reached 
30 arotmd 29 Ju17. Later, the jatmdice was gradual.17 clearing up a.rd 
the B3P was lowr than 20 psrcent on 1 Ausust. At. that ti:ne the patient 
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see::icd.to reel very pleasant and said that be might. be able to go hoes 
s.o::ietioe this tall; he asked me to co:i:e and visit h1o at his bcce, Ro\:.._ 
ovor, on 21 Au..,"U3t the yellow pieplnt.ation ot the ocular conjunctiva 
increase:! soCJOwhat and the patient lost his appetite. The color ot 
urine grew deeper af'ter 26 August. On rt August tho Z.:oulengracht index 
was lOS. From about 1100 hours on 29 August the patient •s 0¢0scioWJ­
nllss was ha&)' and be seoced to be in a state ot oxcitel'"..'.lnt. On 31 
Au_."USt, be lapsed into co:na. On 3 Septe:iiber, he appeared to have re­
gained consciousness, and OD tbe morning ot 4 Septe!!lber be uttered a 
tev words. ~ bah.'.lvior show<! signs ot Iorsakott•s syndro::ie tram 
that timJ until 8 Sc:r-tecber. Ho al.cost recovered tull consciousneu 
on 9 Septei.ibor nnd llia.s placed on a liquid diet. The Y.eulengracht 
index was 225 on 2 Sept.e=:ber 'U'ld it crmtinued as high a.s 140, or 
so:noti."".»s 160, af'ter that. The p:itient•s appetite ~s cocpa.rative:q 
good; but edei:ia was observed on 6 Sopte::-.bor a.nd it rnls prcsu..""Od to be 
an ascitic accu-:ulation. Atter 17 Septe~r the patient lost his 
appetite and ate nothing a.ttur 20 Sc~c:'oor. Frc::i that t:\ma his blood 
prossuro dropped, his p-Jloe rate incre~c-d, and h3 c!cvdopod sy::.p':.o::lS 
ot so-called heart. pro:itration. Tha p:i.tient died on 23 SepteU'.bor. 
This was in outU.~~ tho progress ot too di:;c. ... se. 

Let rm give you so:::e edditional data. Figure JS in the monograph 
shoW3 p'.-.oto::dcrogroph3 or the tissue pntterru in tho marrov taken ~n 
the p:1ticnt )13..3 ti.Mt hospit.allic.:1 on 2 Ap.~ll. According to this t'ii;­
u.re the n-..:~ller ot cells u very s::all, showing he:-.atopoietic dysfunc­
tion. After tha ~tient o::iorgad tro::i co::-.a in Septe:::bor, the white coll 
coimt increa:Jcl to 10,0C>O and 20,000. Lei;l:c;;-~ was ob~orved in tho 
pJrip!1oral bleed pictu."'!!. In M x-ra.y plate ot tl"o chc:it tc.ken on 17 
Scptc~bcr ~:a discovered a shadow the size ot a thu.."tb !n the lon"Or part 
of tha UW'Jr left lobe. In an x-ray plate t-"'.kcn on 22 September we 
di:;covored a shadow ot tha saine size ot a fist in the upper right lobe, 
indicating pieuT.onia. 

I am t'ollol:.1.ng the 11/'rong order, but lot me read you Hr. Shimatanits 
opinions on the electrocardiogram ot Hr. 

Right a.tter the hc:;Pitalhatiau at. the 1nd90tinn ot the llr.bs, the 
P wave shor.-00 o~ ext.re:ne:q tla.t, low traces. At right precordis.l 
induction tho 8 and T ro:Je slightly and the P ( + -) showed d.iphaseJ 
at lett pr-ccorlis.l induction, the S D.nd T \.:are ellehtly lO'i:ercd. 

The atore::".entioned rinding, recardl.ess ot causes, 1nd.icated 80!!8 

myocardiac dystunct1on. But. the P wave gradual..:q rose and the tind.1ngs 
ot 10 Aug1.13t sholr.~ a pictuna which was nearly normal. 

According to the tind.ing3 ot Jl Au.,,"1lSt, at the second 11..")j third in­
ductiocl or the l..1.::ibs, and at the inductions ot aVF and V 

5
, the s an:1 

T wre lowered; evecy inducUon aho;.'Gd a CQ.'.:J.plete!Jr flat T vave. 
This indicated da.::iage to the entire cyocardim • .,,.i.ceordiog to the Em 
tin11ngs on 6 an1 8 Se;ptr.nber, the S and '1' ware l.oworo:1 and the '1' v.ive 
lr.'aS nat. 1100 low, showing tha te~cncy to gra.c!ual aggravation Of -the 
pa.tiont ts coooition. According to the findings ot 18 Sept.ecl:>er, a.11 
induction volt.ages lorent prorrlncntly decreased, 

Ths E."".G ot 21 Septo7l>er showed o.xt.rc::ia aggravaUon am co::iplax 
arrhyth:da. acco:npanying dysfunction ot the atria Md ventricles, nie 
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henrt 'lol'as co::ipletely .in a critical condition. The EKG ot 23 Sopte::ber 
ahor:ed r.-.arkodJ.7 rapl.d p.U.sation ar.d was clanrly a pre::ortaJ. EKG. 

As tor antibiotics, w gave a total ot 18.3 gr&:l!S ot chlortetra­
eyclln and tetracyclln and, later, one gram ot chloranphenicol. \oi'hen 
the patient v.is cOl!lAtose we gave a total ot llO mg ot ACTH but none 
was given atter 9 Septe:Jber. We also gave 570 m& ot cortisone. 

A large qW>ntity ot Candida was found .in the phleg:n e.r.d saliva 
before death. A3p:irgll1U3 W':l.S found in the urine. 

Fuji"noris I undar.>tand you D.?..de an electrc<!nceph:!.logram.. 

Ku:natori1 Yes. The electroencephalogra11 showed a coo:atose pat.­
tam. 

Coto1 I w~s .in 1-1.iroslrl.~ on nn investi~tion !'or nei:.rly one month 
after the atom.o cxplo3:!.cin. I found tr.at the \Jhlto cell ccunt de­
creaaed ccnsic!erably .in 4 or ; weeks. I also ob.served hiE;h fever a.s 
in typ.'loid ibver and paeudo:ne::ibra.nou.s ulcerative angina. Did. such 
sjl?!pt..oms occur in these cases? 

Ku-:-.atori: Those p-.:itients w'aose white co1.ll'lt dropped comidcrably 
h:-d a te:npDrature between JS a.'Jd 39 c!e;;rces. But bocau:i,e 'lo'e used 
U1tibiotics to a great extent, we did not note :nuoh septicemia B.3 1n 
the Hiroshima oases. 

Coto 1 In the Hiro3hi:r.Jl, cases the white cour:t be[;"~ to rise fro:Jl 
the sixth week and beca..c~ non:i.al trom tho ninth or tenth ~eek. I 
understand that 1n this .instatce the white count rott1med to normal 1a 
r::an7 cases. Were there so~ cases in •tiich it did not l;.ecom9 non::al? 

Kw.atori: There 'w.'<!re more cases in which it did not beco:ne no~. 

GQto1 Wa3 this the result ot absorption ot the radi.oaeti~ !r.!lterial 
into the body? 

Kw..atoris or course, that ll!USt he ta.ken into considanticn. 
B;;sides, Uivestigators !ro:n Tokyo University ~."ho ~tuilcd the actions 
of tr.o crew on boa.rd ship co:::put.ed the a.~mit ot ra.1ia.t1o::i received 
e:ct.er:ully. T'nis and the sy:::pto::s l!IU3t he co.~. 

G<ltoz In the Hiroshima cases the ext.ems! exposure vu ox:ent.ary1 
but 1n this instance it lasta:S quite a long time. As this w.s a case 
ot long external exposure, I th.ink the prot;ress ot recovery might have 
been a bit r.;.ore along normal llnos, although treatmeirt. lr.as so=.cuhat. 
delayed. 

Ku::nt.ori z Thi: .. • ;iersons recelvec! mre radiation thr.n those slll"-
vi vors of Illroshba. We cannot say what cle!'lt t'.1Vll happer.ed to thea 
it the7 had not been treated in t~. For tlut reason, I think their 
recovery was slow. I vor.der whether the7 ...-ere not so seriouslT injured 
as the su.-vivors ot Hiroshim. 

Oshha.1 In the case ot Hiroshi::&, in geru!rali within a radius ot 
one k:u tro11 t~ center ot tho e."Cpl.odon, all died in.stant!T; within a 
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radiuJ or one to 2 r.n, the injury was serious; within a radius ot 2 lCll 
or more, the daii:a.;-e ws so:ntnmat sorioU5. Sol!:S who wro vithin a radius 
ot one kn were saved, thP..nb to p-.'Oper treatment. 

Coto 1 In the case ot H1ro3h1.'!IB.1 so:ne pe1•3ons wo ..,'ere injurc:i by 
the explosion or the heat were s.:?.ve"!, even though the:y 'We:"O ·coo:~ara­
tively near the cont.or or explosion. I am now tronting the brnneb 
chief ot the Bt.nk ot J?~n, 1o;ho \.'.J in a stcol-concrcto building 
nbout 5CO la §ii} i'ro~ the cxr>lc.;ion. In hi3 caae, the hair i'oll out 
or hi3 scalp witrJ..n 4 or 5 l.-cc:!-3; tha du to count clrvf:;Jd and ho had a 
!,over. As a reo;ult ot blood tr: .. n;!uJ:!.cns r-nd other r"odications, he 
rocovorei in about 9 •~Jks. 

r.u-::ator11 In this ease, the rocovcry was very late. 

Ohashi: t:r. . died after a long period ot lllnes:s, in 
:;pits or all the eri'orts or his p'.lysicians. Con.d . .ded.ng the Hiro­
sh.1.1r.a. cues, I bcllev·e he lived as long a3 he did only becaUJe ot 
propar treat..'"lOnt. 

Coto& I agree, :in tha licht or cy experiences at tho ti:::c or tmt 
Eiro ;h:! ."...1. :itC'.~:.1c blr>.3t. 

Kt:.-.;:· ~,'.'.lri: 1:0·.,, aJ i'or the urinary !:l.nd.i.n..t:>S in ?-~. 
c".:;e, i'n-:1 tl:c ti· .o t'1c p-.ticnt tell into a critical conditic.n (.:ce 
:· ~ _T ... -.:i 1,0 in th!J r-:.c-r,o::r<'f'~ by 7.o:,',':::l. et nl) cry-.otalli~ tyrosir.e 
1.·,'1 rot:./\(! in 11-..:-:::i q•i'ritit~.::OJ. Ti:.is c·~n ba fo...::-.d in cc:.es ot ncuta 
;,·1llc-1 .:iJ,:-c~1\r of tt.c J..!.-. 0r, p\o;;;·~;-:;.·:-.:3 P"hon!.n~, etc. I think it 
L an 1.r.':-oresting fir.din~. An1, f'ro:l :-jout 26 Au,:,ust, the pota!lsim 
e::cruticn increased 3U::11enly. By that t1·:13, the procress or disee.3e 
w.:-.3 coed, ccnsidoring tho excretion or rx:>ta:J:iiu"!. 

Goto: l::O.i has passed aV<J.y, un!ort:.nn.•toly; but wa..s ho not 
older than the othsrs, or d~d he not. receive a heavier exposure than 
t~ othors? 

:".•.::.
0.'::ori: r,;b~ in c~=--.r.d, !'.!-. Worried ::ibo1...t, the c~hOMI 

r.3 a r:: ;r·:::;:!.ble ::-:-.:1 \·:c1•11, nnd ..,-ilkcd about tho ship. lfo 3t:.b::cr;,l'..ointl:y 
cr--hr-cd th:i ship to cntor EL"'lY p;>rt, le3t a roi:-bor or tha ere., die at 
.;.?i.. ::!.s i;.rxkty n:.1y h:--ve ai'f'cctod his health. \!e do not knov as yet. 
r.·°)IJ .-.u:h rod.iP..tion he roceived. Nr. va.s 40 years old, and 
it 13 true that he was the oldost aboard. As tor the medical histo17 
or hl,3 r,_-.lly, his older brother suttered rro:n SalvarM.n jaundice and 
r.iJ :;·,~··::-is·:r brot~::ir did or ~:;t:r..~rial jarndice in ::ru~"l~h..tl during 
t~e ·~·~r. 

Y.;.: :'ltor1: :;a ~.-e;r.t to the Scuth Seas abon.rd a =billzc:i :ihip. HU 
::c.:!:'..-.:'11 h:'..Jtcry doo3 not inclu.10 ir..'llnria, etc; :in childhood ha sui'tered 
rr::i~ ~1rioJt1tu:i ot t~s ri:ht 1Qll9r jaw. After hospltal.1=1tion, hi.s 
3j'.l,1'°J.llJ ::cn.~-:i rc:?.cticn w::.s noE;ative. 

ru~i·~ori: H'.'.lW' CN~t is the dr'-'lCCJr thnt this radir.Uoo sickn~:3S 
:.:.!:;ht. t-.0c0:~ c!"u-0;1!.c cL-.·:ic:;1:i ot th3 liver? 
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Ku:.:..-..tori1 1:011, it tho di3cn.se is prolonged, tho possibilltie' are 
hieh, I•m afraid. Patients who sui'tor rcpc:!te:ily' trv::i jn.undiee are 
P•'OnlJ to oil'Tho:iis and I ans concerned aboul'.this. (Dr. !':oyama thGD 
nppear!!.) 

Furu.kawaa Diet, ot course, is a purt ot the therapy. Did it re­
quire spacial attention, Dr. Koyai:a? 

l'l:oya.::a1 At tirst, all tl-.o l:!Cn ht>d vrny hearty ar-.')()tite' and we 
toU!rl th:>.t the oniinary hoJpital diet 1."'.ls not e1lou,:;h for the'.!!. Ecsidos, 
in Tokyo, it w:.s b:xn:.ielo to fu:-t1i:.h tho pt.~.cnts 1rith an all-riclJ 
d.:!.ot tor thrc3 i·.::<i.l.3 c-.ci7 d;i7. At t.'::> b.::.:;~c1-..."'l!ne, bc!'oro wo 'l1:t1re prc­
p.1red, \.'O su~stitutcd bread for c~o r~<i.l buf, ncr.o ot the patients ate 
it. T:1ey U3\ltlly ate 5 Co LQo:.'3 go cqml5 O.J8l. piny ot rice par da7. 
So l;a nJi:el tho !-'.UliJtr,y ·or H;::alth e.r.d \.'clrnro &n:1 the Tokyo i:etropolitan 
G-:lvem-:-.~:1t tor a ratio:i or t'iv'3 i:;o por c!:i.y. 'l'hU3 <."& 1''0re nblo to ~ettle 
tho P•-ob1.c.:i ot :Jtr..plo food tor t!-.e patients. ~:s po.id clcso attcnticn 
to tl:a proble::i of !!Upplc~.cntll.cy roods an.i dcvalopej special diets for 
ho:utosi!S a.n1 nourisru:cnt of the livers low in rats and rich in vita­
oin5 and protein. Altho~h our coola did their best to prop;.re good 
meals, tho tood was core suitll.ble tor too urb:i..'1 ptlo.te ~d wa:J nQt 
wclco~d by the patient!!. l"ooy d.islikod incurricicnt.ly seltej fcod. 
The;;r ll.ke.:i vo~et?.blo3 L-'1i fish, bt:t 1;::11.d n:it c~t fr.::.:!1 fLh fro.1 tl'O 
riv~r. 1:0 -.:.-:l·o ve;i•y :::11:h c.t.. a l-:;3:J to ~ :;::;.:.:.::.:!:-.te tl•'"~• 

.[;_:).i_c_:cthity Tc.§.ll 

r-..i..-~l.L::~~~: Dr. 0}~"\.-~.,;to, \.iill ;tou r!c:-..;o diJCtlJ3 t~·.e L.:.~tor ot r.:-_~!o­
rct,i-."it;r? 

C~;i~.otc: 1:0 ccn:iucte1 several tosh to obtain data which had bean 
I'\lqU~Jt.cd by Dr. Koya:na and Dr. Ku.-.ntcri fro~ the time the ~ticnts 
1::~'0 ho:ipit<tl.it:ed on 28 ?'.arch. l;e Id.shod to tost the decree of COO­

t~.;tl.nation on the· sur!aco ot tha bod7 Md tho excrc:~.ont o.nd to dis­
;N•e ot sueh excrocent as soon t..s pos.sible. Dr. Hal:u>da and Dr. 
n2'yn.sh1 wore vary cooperative in tho ra.iloo.ctivity. tests. 

As SOO'.'l as U·.o rnti.ents ~.~ro hc.;pi~ali;.~:i, 1-.'J Ch'.'..."l;_:~d t!roir clot?l-
1."le• '.."o ex,· .:ine j the clothing · :d tr.e p.ticnt3 t boln."'l _;inz3 to sea it 
th'?:f \'.:i~ CC'.1t:' .'.:.-.tc1. Tr.o ~U:-f;1ca or c·~h :'.°'<ticntts l;.c<ly \.:l.3 t:~'.l.:'.inCd 
ror cc:-,t..::. ·.ir.,·tic:l, <>.rd the (l;.;c~·c.:nt. t."Z.3 :;ent dilly tor eY-3.:d."'lation. 

Since all tho clothing had benn char.god r.t Yakisu, the clothing 
the p·.tfont3 ••oro to tha hoJpit.al did not. p.~uce a reacticn oo tho 
:m.-...c:--::.::tor; tut t.he clothes, 3hoc,, trc~c=~. etc 'olhich sc.::.o or t!1e 
p:tic:·.t3 f:".ci 1;:.t.h t~.c'J ~o-;d to be ;;.•J.:!ic.::.cti·>c. l'.r. 
s~r-.~~1 3<.r.·!~·.lJ ::,:.:.rticull'rly shc\/d radic:cctivity. {See Ficu.-e 5'1 in 
U.a r"!Cno;:caph by Dr. r..oya..'r.a et al.) 'n<.s radioautoe;raph of tte botto!1 
ot the .;a.r.1alJ is shottn .i:i fl~ 5b or t.!-'.'! =r.:i;rc.ph by Dr. ito;,·:i.r.a 
ot al r.:-.:i t:·.a ~d~c:.uto~l"r!~h of t!-.J s_'r,:1 i!l sho;..n in F.!.;:u..-e 6a and 
Fi.!;"U.:'ll 6b ol tr.a r:::-::oi.;rap~. 

Al 1n tho din.~ra::i th3 cont...1::in~tion w:u clearly evidt'nt and t?:.• 
pu-t~~l ~::icr~::::.:lt ot the :;and is !lr.:Y.-m in Figure 7 ot the o:::nograp!'I. 
Of COU:-38 1 tho 35.!ld is 1.:i;~j bt.'t 'o;s MVG been Sllr"leyin6 0.) g Of 
it ri,::1t t:;> to t!-.3 ,Pro3-::nt. H-:i-e ;.re the rc.;ults1 1 Ap;-ll, 1,400 
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com ts ~=- r:~ ~,ute; 10 April., fl)6 counts; 20 April, 671 cou.."lts; JO April, 
512 cotmt.J; t~3 rodio.!ctivity c!corc'.'..3e.:1 r::r:.dly in this rz:-~~:ir. Cn 
t:~e other 1-..:md, wo ~::;ow that it 11.'.'.'.:J ccmidcrc.bl.y st:-~ni;cr before 1 
April. ::ii."lce l'.ay it has grad'.lll.ly decrea:ed. 

r;ow let us consider the surface of b.:dy. The patients wore th~ 
rous;r.ly b:ithad at Yillzu; their hair uas cut, their nails wero t:::l..-:-:·3d, 
and all contamita ted··_ a.Nas wore scz'Ubb..."'<i. For thi3 reason, wt:in 
they •. -are ho:ipitalized they showed ..,~ey little eonta'1im.tfon ex:'Ccpt­
fri:; at U-.e fin_:;:Jr 2.n1 toe nails, rr'lcr3 all of tho~ sb:::;od n'.'-cti0::1s, 
By c.1:-cfu.l ~:e.:su:·'C.~:.::nt so:.:o s 1-.0~ -:o.1 a c:>l.""lt o! 2'.:0, b..:t ccr.~r.117 t~.a 
C:>'.!..'1t i: 0.J '!:.·;t::::cn 50 r::.rid 60. L·;o:·t:-c-:'..!:··~icn of tJ-:3 r.'.!ih r'-3 'iO'rJ 

Jilricult but .,;,,3 ;:rd.~lly <'-cc:i·ri1.L:.d u/ br . .Dr.~si by U-.:i c:-.1 of 
:::i:r t:ie cc::1.:.1t h0...:i dccre~:;j cc:1sEer:l'..ily, The count at the hair i;:i.s 
v<J:y lo·o1 follo'.C.n~ h.'l.:l..rcuts1 44 at t'.1a r...::xi:.:u-n. on 6 April; 7 er- 8 in 
Ju."le; and 4 er 5 in Au,:;-.l3t, for on:i en:n of hair. 

Si:".ce c...!qUP.t3 ol0c<l $1"_1::1~-Y HJ.3 vital to t~.a p:;.t!c!'ltS <:.t th:i.t t~ :i, 

t-:3 :-.L:!a te:.t.3 o::i drcp s::..-:-.pl·J3 rU'.;ing fro:?: 3 ng to 7 :::g. As t:-ie e.:::c;.:nt 
1::i.s vocy sc-"';ll, •r;a coulJ not clearly c!eter.:Une3 the reaction. l:ca.surc­
r.·~nts ~.-:ire W:-:n on a 3-co avc.p-..;z-;,tion l"e5.!.dm or :::ejullar p-..::.1ct:l::-e 
i':uid !'rc:-i thrc9 pat!.::-}:.,. T::e ~ .. ::1~u.--e:::t;nt:i .::.ec:::"d 30:::0:-r:1at e;reator 
ti·-~+"~ b··'--~··--"' r'c-7 .. _, v··~ ,·· .... r.__,a ,_,...._.;..i. L-'-':i./ • 

A 10-::·:~-:i !'c::<>.l 1-cJ:.d\."3 :. ~-.·;t:.:\:.i tLll :a::-3 a3 tr.3 b~.c}:.i;n·.u-.::i in 
::::·-.a c:-.::J 2.r.::i stv.-c:i r:'.)r() c:.t=lt3 in ot~~r.J, 2o:::g 3f'ltu"l o,~::-.,lcs 
rrd s.·. '3 GQ:-:-.·.l scr".;:'...:133 fro:-:i hL"':l cice.trico3 3ho~:'3:i !'.!Ol'e coe.t:i 
t:.: :1 t:.a b-:::'.·;.:;::·;c·,d. It \.·:3 fo-.. '1d tho.t tl:..o bile taken on 23 ~pril 
L·:l :.v;.·;; cc~.t> tr:c.n t::3 b:::t:;:'ol.:..ld in 20-co resic!i.:il oi-::plos, E:t­
t:·::ctc::i d::;c::J·cd tcoth =Y mvo i::ore COt:!lt.s than tlD b<ickt;round, but a 
d:;i:'.;-_ite rc::ction w-...s not perceptible. 

Dr. Dail:en Hicashi o! the L.!.--::ura LOlbcr<.tocy, Tokyo Univor.>ity, 
t::;3te:i tha urke s:::ple3 t<:.1(cn en 28 l'..lrch ::n1 21 April an:i r.otod radio­
activity. Sinca then, ths bod.y :mr!aces ?-~vo sto·.:n little reaction, 
dU9 to cles..'1..!.ng, and w luve stop;e:i -:-.3.i-~r.J teJts. 

:-:.to: It i:J u:-.deratc:.:k.ble t.hnt. t.h~rc i.:01.tld bo r::c;'e ooun':.3 on 
t!;;i s-..;.::.:..ce o! body, But it the spi.ittn, bile, and n&dullar punctu ..... 
fluid or so::-.e patients showed moro eoimts th!lll the background, does 
t!U.3 r:.::::rui that radioactive sub3tance3 vere abJorbe·i into the body 'b7 
v~rio~13 .J.~.:i~~c :J? 

.;:;:_-,-:to: .3i!'! :e the t.eJt3 l."Ol'S oor.::'..lct;?:i en r:.;:;a.;ar s(l.._;;iles, .,.,. 
r:'.l3t or cotL-38 l:.-3 cautiou.s. 3-.leh su~3tnnees, having ente::-ed the bod7 
tL-c:i::h var-iou3 rout.es; iiill. ba Gp.;....:-\d throzj1cut. the body 'b7 the 
blc:>1. 7.?:;ts en <>.nir.:ili s'.:cw tha.t it _13 t:>u'J of st.rc.1tiu:n. - \.:Ll.ch 
.!.a ':.'--:-.::'..':. ~o c!~_;-.,c ;~t in b-::.::a - o! ~ic~p'..:.1'Q.3 1 n..-d of calc:i'll:l, ~ 
c:.Y.J :.: .. c·.or cc::cc.:n3 tl-.a bi:-:.:.n b.c::l.y, and we h:!vo n'l'i3r dealt llith 
t!:J::e p:·::.;lc:::i. '.:a t:'.!lt abo cc::i:iiC:ar er",-e:ul.l;,r pot.a.ssitl!:l !.n t:-.e b0C.7, 

Gctoi l-bw did tl-.e s~:;ta.nce:J enter the blood? 
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OJ.-~-i:~otoi T:-.:J r:::Jt co:c.n:on chru-.nels c.ro SU!'!'OJCd to be the al.1::1.;nta.ry 
cnnal (b7 contt1.-..!.r.atcd .t'ocd), the rc:;piratory i:j·ste:!, external i.:ou."1.ds, 
or opcning3 in tr.a skin. 

Goto 1 It there 1.3 n radionctive stJ!J:it.:i.ncCJ on the surf<'lce of body, 
would in:iuctive radioactivity be produced inside the body? 

Oka:noto1 I heard that in thCJ bo:-:bing of Hiroshir.ia, indt.>etive 
radioactivity w:::i.s produced by neutrons; but I did not her..r cnything of 
that nntura in t!i.J.s case. 

Gvto: It :::'J.Jt bo diii'icult to dcter:;:!ne how rndioact!ve su~stc.ncos 
entered tho body. 

m:a':loto I Yn. it is difficult under tho!:e oonditioM. 

Fuji.~rii How lcn~ h.:!.d l!r. 
sandals? 

been t.~aring his straw 

Ol--..a.:10to1 I th.inlc ho i;:ust haYe worn th.J::i a.t'tor l.2..-rling, u.d possibly 
"hen he returned to the.~hip ~o'get something. 

Fujin:odi It tt:> r.:J".d ti~:J doc:rc . .:nt curvcJ of 1-:-J!!.or.ctivit7 in 
F!.:;..:ra 7 or tho ::.:nc :•·: ~~t by r.c:,·.1.-:-.'l ct 1' l, \.-::! 1:!..n:i tl-.:_t tr.'.!y .;_ro not 
clc~.r cxpor:~ntial £'c1;::t!.c:t,. r:·,c~!'o;:"O \.':> know t!-:~.t \.'O aro dc~ling not 
"1th a. :iincle elc::cnt but \<o1.t.h a. :~.h.--turo ot :;cvcral. 

o:: ..... --.oto: lb.dic~:ctivity \::-.~ cr;<.!u.'llly rrunce'd in tb3e r:hich h:!d a 
:i!:or'..cr h:'llfli!'e, e.n:I M"' it is toll:ld o~ in thoso w:iich have a longer 
h:ilflil'o. I suppo:ie this will continue tor quite a whib. 

Fujir.torii You said that a. b'xx1 deal ot contn..w.ation t.7.3 fol.!:1d in 
tho nn.ils. Could this be rc::o·;·od bj" t:a:>hing, jwt ns you would r:~ :h 
your M.n1:> befo:10 a.n o~rotion? 

Olca::!oto i A considerable L"lOU?lt can be removed; but the na.115 uare 
lurd to decont.acl.nate. Tha Mila were ~ wom; ).'ll notod fJIJ.1l7 · 
ocr..tchas in cl.croscopic cz:i..."".inationt ~.nd w to\ni that it 'o.':l.5 h..'!..rd to 
decc:i':.~::in::-.te the n-iil.s. ic:.t3 on ::infr.~.ls :>hov tlut cu:h ccnta::tl.n01.tica 
pr.cL·~to3 !nto tho :::;,n-ow ot tho nill:J. 

FuruJ.-.m:ai r:ov, Dr. Ohnshi, vill :you tell us nbout your ti.n--lin~ 
!n tho c· 'JO ot l·':r. ? (I \l:".dorst<llld thi.t Dr, O!u.::ihi s~nt 
c::r.s:l.,~c'"~'.Jlo tbo in ;:x:rfor:-iing tho autoPJy ot r:r. , :md I 
a::i ::u.ro ~."O will iU.l benefit fro~ h~::.ring his fir.din~'.!.} 

Oh.1.:ihii I ruJhcd to tho hospittl on t!-.e attam"c:>n ot 23 5ept-
c-':.-or, ,i.3 soon P-S I ~ .. ~3 n~tt1i:-d. that r:r. !-.:-.d t:tl:or. a suHea 
ti:::-n !'er t!~: 1:.::i::-~o c!:i:.;iite th3 GN<lt s.::cril'J.ccs =-"-C:G ey his physiciillls. 
~ut I t!·.:n lc<lme<' that t..3 h:ui died bofore I arrived. I was cot one 
ot t!-.::i doctors in ch,.r,:a, but I folt \'Cf7 dU.couraged and went d.1-
rcctly to ths propor dcctorJ to aslo. wh<lt t.o do. Altho\ll:h I hnd once 
P:Jri'or:~:i:i a p:i.rtia1 at.>topJJ" on ll. i:crson t:ho had died ru:i a re::iult of 
ttc Hiro8h.i.c.a ato::ic u:. ;'l:-:;icn, I kn~1.1 nothing a.bcut •.hi:J nc'.ol r.1:lfaUon 
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!lich10:1'• 1."n-!!n I wn::i told to p:!rfom tho auto}l3y of Mr. , I 
conJ.d not 1-.::lp rcollnct the bport:!nt rcsponsibillties involved. Hov­
cvor, I pcrror::i?d the a.Utop:;y, (A5 has been roporteJ 1n tho new:s­
p.'.lp:r.J), th11n.Y..a to the en.:curocc:-er.t end assistance ot the doctors 
1n c'large, the clinical stu:iy group ot the Co::cl.ttee on Countcr:neasures, 
Profos3or Hiyal:e ot the Depa.r'"....-.ent of Pathology, and othors. I entered 
the autop.ly room at 1130 and h:i~ a detailed report ot the clinical 
progress fro:!I the doctors 1n er.area, L".!lting nea.rl,y an hour. The 
autol)37 began at 1230 and er.:.~c:i at o630 th! next corning. During 
the aut.opJy, Dr. OY.a.~oto conjc::tci radio~ctivity tests on various 
extractci orc-'1s. HC' .. uvcr Dr. !'.tcr~l·: 0_-:i of th9 ~'.icr:uro !;,boratory 
!lt~J:;ci t!-,9 virus cc,;1Jidorr.tfo:".::l :io I p~ri'or-:cd tho nuto~y 1n 
tte pl~::;oncc of Dr. Jo of tf:3 ViruJ l..'!!;,:oi':ltory ond Dr. Eto, Ch.!.et 
ot tho Patholoey wp1rt:~.:o;;t, to w:ic::i tho data 1~ro furni::Jhe::. 

?'.;cro::ccpio Fir.d~-:s 

Dr. Ku:-.~,tori, tl:o doctor in c:1aree, mntitr.1cd in cor.naction ~rith 
tha clinical p!'O(;l"CSS O( !'.- L1 the p:i.ticnt died after J conths 
or trca~ent. I think l·:r. rrl::sclt did his best to survive 
and the p.'1ys1cir.ns in ch.arC<J did their bost to save him. It the 
tNat::r-nt \;ere i:::.propcr, h'l r.i.r:'.1t h:-.·.-e died kte in Au...,-ust t·:hon he "las 
c~, ··.t.c:.a for tho fir;;t ti::~. Fa:- tl:o cfi'o~·t:i or tho phy3foiqr.3 in 
c:.·.•'.::O, let c:o of!'0r r-v 1·.J~:-·~~t1. D:3:"'-to :~iJ critic:i.l cc:-,jition his 
r::::!'~Jh:·.::-:t \,-3 n:.t too 1r1. i:J.3 !.Ji:;:.t \::.:J 1.57 :::.::.tors :>.r.d his wc1~!1t, 
52 U..lo::r·c· .. 1. It ~t.?:Ud bo r'C·.~:-'._,c~.i tl~'1t this l.ui~ht ot 52 kilo-
.:r~ 1 illclt:-:!cd a3citc1. ({..is cc:litfo:'l 1:culd not be :io i:cod it a1cito::i 

-_ ·~ :·o C':: :1 U '.cj. rJt the j.'.L: ii CO th"ct:..:>o::t J:i:J :;;dn r.:-.d r.u~ou·;::;.Q \.'15 

c:;·:.3ir'.or.::1Jl:r :itrc:'lC• T:::i .-.:_.::.:--Jr.11 i·0.:;i0:.i t::i:s cxtroc:•Jly ~·.:Jllcn. 
::-.c~o ot m:!.ra·.-a~:i.tion w.:ro :ic11n horo and thore 1n tho back !'.l'ld the 
\!;:::-::ir frontal p:.rt of the chest. Jes Kr. Ola!:nto mentioned so::-.e ti:-..e 
:-.~o, thoro t-.-oro traces ot radinticn dor::-..:itit.is 1n the :de.in and thare 
1:.,.-e piG~::?:itar-.1 dopo:Jits nnd p:i.rtially discolorod are'!~ on tho neck, tho 
1033, rurl tho back of the foot. Tha p_U't.i'1lly discolored a.roa.s oo the 
nc:k indicato1 strong extc:;n'.tl b:t.a and t;<l.::::-.3. r--dia.tioo. 

Opening too ebdo.:J.nal C:'..vity I rowd al>out. 2.6 liters or yellow 
c.:icitic nui:i. J.3citic accretion i:> a VC'f7 b:z.d synptom in rldiation 
dL:.::~c. r:-.:J stc-.-:-.-.ch Wi!3 .:;re:i.tly enl<:.rcc-:1, l':hich is a sic;n ob:iervod 
1;'.·.~;1 r>.ct;UJ cc;1tr,.:;i-;u3 discase3 &nd tox:ico:ies al'Cl az,er:ivatod. 'nl3 liver 
'.:,-:i -lJo l!.~:-or::ic. 7ho ri:l ot the 11 ... ·or \/'as slli;htly thrust out at 
tho nrch of tho rib IUld ~'3.S so in:!uratod that it ~"8.8 easily palpable 
wlthout re:::oving the rib. 

Thero \:-3.s a dcpo:iit or 115 ca ot liquid h tho poricnrdiU!!l; the 
lir;,dd t:'.s c!::.rk bro• .. n a.nd sc:-.:-.f.1;:'.t turbid. 1110 qumtit;r was probeb'.17 
:oc·.:·.::1.".t ir.crc:-:::cl. ':he h~:irt i..0>.3 so:-;cwh<it in tran.svorse p::isitico, 
e.nd tha ri.;;J-.t atrho was co:l3ic!.crobly enllU"god. At the tront right 
r--:rt ot tho epic<.rdiu.-:i villi hnd bogun to tor;:i a.s a result ot the 
2p~.".r.-:::o of nc·.r fibril\,~ tr.!3 t,·.~s stron:;ly ccni;est&1. Tho pleura 
r.·:l ~:r:.:rc1 Cibi-o'..l3ly to tho c,-::>cr p:.rts. :.t the lo\:.-sr part WB5 a 
:";) :;i:!u1l c;,rJti.!'Or:J c-~:c.br='J C<JLt.:>..ir.fng yellow c;...-03:;:otiO pleural fiuidl 
14 co on the left. it..-.:1 17 co O:l t!-.e ri!:;ht. 

The !':c:>.rt. woirf-:'!1 J20 grc.':'.3 and "'-as about the sh.a ot th.a !!st'. • 
:::o:":".>rrhz~ :lpots \,·:ro o1::>Jer:ed here Md there in th~ epic.:irditn; at 
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the front or tl:e ric;:-.t ntriu:n was a tcndinouJ for .. mtion. The cyocard~J.0 
l~;:rcr t.'13 vecy sort ar.d difft!3ive cxtravase.tion t."3.S c~3orvcd below tha 
endocardiu:n of the left ventricle. Turbidity t;as conspicuou3 in the 
cyocardiu:i. The valves and the lining oe:ilii--...ne "-"Ore tinted yellow. 

' 
The let't lung \Weighed 540 gra'.!:3 an:i the right lung; R'+O g~..s. In 

the s3 area ot the left lu.'lg we observed a tractitied nidus ot i:ncu:-Jonia 
tha size ot the tip ot the thucl>; t!'.!~ '-""aS later attributed larzel.7 
to a !:lixed infection or a3pcrgil1U5. The surrounding area waa cM.rac­
te?'ietically con'.;osto/.!. At the lo\.'3r lobe ot tr.o l~i't lung was an old 
:i::..-cotio nidus or r:-c-.cu ·cnia surrou.-d::d by interstitial pneu':l.:inia i'ooi 
t~,s size of a :<:-:::a e;:g uid occo.:'lic:-inl r.'.)cro:;is. Th3 circu-l'c;:-ence was 
r.ct v.-;ry distinct. In the S1 ani Sz areas oi' the right lung -..::;re 
ccc~sional grey foci of hep.'ltio descncration lareor than a goose egg. 
Tr.a area was prc"'.'.."r.c::itly ede::::;tous. Tr.a ly:::;h nodes at the lmror basin 
or the lt:...'1g3 w::ro not s•;ollen despite the a&.,.--ravated pneu.Tu:n~.a. In 
3ection tr.-::y 1·;ai-o sc.~~;·:'.':lt red and eer:cr:illy atrophic. In corrolntion 
\,"ith the c-.u':.::~...JY ·,::uch I fNrfor-:ei on tL033 :::10 died follo'.;ing the 
Hiroshi.la ato::ic e::;?losio:-i, I t'.;.'.);i_;ht th!.s ~:as a vecy i:;:p)rtant finding. 

The wei.;ht of the spleen '!.-as 90 crc..:.13, v!.U.ch is not :io groat 
considering the e;.:tc:-it oi' tt.3 cr..'.'..r:.;:cs in tLe lhcr. In section it was 
rich in bloo:i; w:::n I ir.ci~cd it I coeld c_:t r:'.Jtl,!.ng st:.'.>3tr.ntial. The 
tc~_'._.,~cu.'.-:i l:'..enb · :.·13 er::.~:'·· .-..:.~. T:::i l:·:.·:::: .~:!c fr.1JJ.clcJ \·crc few 
i.'1 1:;:·'.;,cr <·.:::i c:-ily c.~r::-=.:,1 oft' .. , »-::::-e vLi'Jle; I tL~~~k tJ-.2;>e ::'.'.3 
s)-.s involv-: .3r.t 1.".th t!-.3 l!·:;:'.1 r.::-ics at tJ-.o 101:-::r b.'.'.3in of U.'3 li.;nS'. 

;:,.ct, I sh~ll M~c:•.;s t~.3 liver, w:iich is ratter ~ble·:.:lti.:. T'ae 
F:i::ht of t!-:3 liver ·.:.::.3 £60 gr-<.::s; the siz-e \>."13 not so far fro:n nor...al. 
It -.:::D eh3t'.J 2.nd fin. T'no ta:i:ct\.l:ll sho1:ed so:::o sort wrinkles; the rim 
of tho liver was co.-:paratively thin and the surface was g?'CJ'-brotm; 1n 
section it 1-:as yello-.. ·-bro\o.!l with varicolored areas. ~'.:>.croscopicnlly it 
was es:;u.,._:;d to be the pictu.."e ot adv<:-.!ld!lg cirrhoJis. The bile in the 
i:;nll-bl?. . .:i.:ler •,;as_ yellow nnd brc:·:n. Cdculi or other intla-::::-_"tory ob­
structions t;:1ich r.ay cause jaun.:lice i-.~re not founi in the ducts. 

The left suprarc~l w<Jighed 8 gra.::3 and the rieht, 7.5 gra:::.s. 
Ths left kidney l-rei,:'.::d 220 gra..7'3 and the right, 190 gra.::s. The 
!:ic'n~;,·3 ; :ro (;Oft; !.~ '.'".c·'.!tir::; ti;cy 8f .:·:·.r..::i ·;.;,-,;y turbid and ed;:i::;atous, 
bro;:::- ~:-:::7-·;;ree::i in c-::J.or, w:-tlch i3 c:-.: :>::c':.cristic ot tc:tlc 0';1tn:­
':.io:i. of th9 liver". !:"Jt t:-.is c:.e :..Uc-;.:;:sts t!":'J a.:!var.ced cocc:.~ration 
;:hi:h .:"ollo·.;3 scriou3 hc?J.tar;j..'!.. I think th.at the chan.:;es in the 
lddr.c;;-:i and in tho hc::::.a.t.ogcnic system deserw-e caretul stud;r. 

Tho ~ncreas \-:ei:;J-.cd 170 g~:.3, a bit heavier than nor:nal, and 
i:,cs li:::ht ;;-;:;llow. It sh-::·..:cd a lar:e, r.:;~~:h, lobulated structure and 
\.7.3 30:::-.;'.;:=.t r.nrd. Cn the surf'a.ce and in section, the parts oorres­
por.::!ing to the head and body roD.ons showoo sone rat necrotic nidi 
l:ero a.::1 there. 

7~~ C'-3 .... ric ~~~0:;19 \."0!"'13 r..trop~J.c ::~.1 .1.'<t~2tous, covarecl with 
r,:t!:cr r·.l:,t;.r1..!.".nt :::uct.:3. i:car tl:e cardiac reno: P".rloric regiona ve ob­
;;er-;d sc-:3 ere;·-·. ·'•ito :-2".d i:;rcen deposits caused by Eu:ri;,"Cotes.. The 
duo~~r.;i.:1 211d the s: .. 'ill ir:.te:;tir.es contained gre7 or light yellow 
:r.ucu'3. Tr.a :::uco;::.::.e ot tl:e s-:."!ll jnte3tinG sbcr.:ed occasional he:-...:ir­
r:n.;;a p:iint.3 and ;;;cr13 atrophic. The ly:::pbtio syste:n w::. .. J-..2.rdl.7 
visiJlo to tb n~~:d c;;-c. I th:'_r.k this t'ir:iln& 1.s i:ort~ ct r.ots. 
i'he 1 . ..,.11 or t'·,3 colc-:1 r:-,3 i;~r.crally si:.:il-1.r to th-it of tr.a s:::all in­
tc3t~ne but higr.ly e~o~..::.tous; t~s colon contair.cd li~ht y':!llov, 
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:::uci!oro :;oft ::tool. 3-:?.l.l drop3 of co:::paratively rrc::ih blood \·.-ore 
ob::icrvcd in the colon. T'ne ly::ph noces of the :..o:cntcry and latc1-al 
F.bJo::rlnal. aorta w:ro so::iewhat visible but all t."ere s::iall run flat. 
Even in section tho picture ot proliieration \:1'3s not observed, ...,-hich 
is sir.ilar to the P.iroshlr.a CMes. 

TI-la left teJticle "uighed 6 gra.-::3 and the ri.;ht, 7 t,;ra.'ll3j t~~y 
were both atrophic. The scrotu.:n 'l."as al.so ede~:.atous. 

Tr.a c :op:::>..:;tn 9b;.-;:;d er.travM11.tion F.nd tha :::ucoJae i,-oro noderately 
yellow. In t!:o yei.-:s of tto lc:cr eJc:t='.ngll3 h"C rccooU.ccd so":".t'I en­
lar::;;:-;.:1:t ;;i1ich \.:;s l',JJt:-::.cd to be 8 •;ari."t. The tliyro'ici el2.11d weighed 
17.5 f.:1'2':13 c.:.:i 1.-as 3c ;~:h.c.t atrophic. 'r'}:e ly:::pntio tis:ue ot the 
r:>.dix lin . .;i.:e>.e ;::is atrop:·.ied. Tr.a tonsils \·:ere the size ot the tip ot 
the little fin.;cr 2nd rc:i in color; the left crypt contnb'.ld pu3. The 
brcnchi r...ri:i :::uco3.e.e of t!10 trachea. "uro bilaterally hc::-.orrh;i.;_:io. 

Th' brain .,.,,Ji::;'.1::d l,430 g:>~"J.3. T'm ::~nbecs °"·:;ro yellow; the 
:r.atter ....-t.s pro~bly cdC!.~.1.toll:l; and t;·.a bloc<i ve:;::~.:.3 ot the mucoJne 
or the :;~intl ::-.cdull9. ~_'~;:'<°? ccncrlly :·.:.:illon. T:.e pituitary gle.nd 
l>'ei2:1od O. 75 g::-c>.."l, \i:Uch I co:iJic:;";J:i a bit r.c:.vicr thn the nor::i. 

TI:e :··.-.:-rc:t of t!:::i !."c ~,_!r ;·;::.:; rc.d r.t ti~c c.1:.;J :-·::d ~c:-·.:!c1 to be. 
fit..:-~l'...J. 7.:o center ~"3.s .-.'""'~ 1.!llar r~!"1 occ-:-.3ic:-:.,_l!y r;;~lLt~:.cU3. 72:e 
di".p:;;-,i:; r.-..J.rro1ne3 str<:o~_:;l;; ycl.lo:i .'.l'.11 c;alatir.ouJ; there 1.-cre no si.;;ns 
of rc:i ::~•culate re,:er:craticn in tha he~.:;tc.~ietic r.id~. The =rrow 
of L;-:';::i.r bc:-:e:i, stern=, illu"l, etc 'r:.::r-c1 ~d-bro-.,n and tha col.ls H::ire 
!'.a~. ver1 , c r :e. Tb:i ccJ.1.:J r:ero bccc:ning tibroU3 end the r.uclei w-.:re 
: ~ ~'.)] 1-:ir i" rl2.ci:?s. i ~~,tr.er t!J.J ccntrc.l. gelatinous p:>rtions wore nidi 
ot rccc::c• ~tion will be C:etcrnincd thr"u:_:h further stuiyl Since it is 
r.oJt i-::;x;rtant to cotcr. ·.:!.r.a which p:>rtion or the r:-arrow recoived the 
gl'e:'tcst i::jw-y !'...111 jl:St l..::i•• rczc_~Jration occ·urred, in our atte:::pts 
to ur-.'Lr.;':.~r:-j t:is di.:<.:::;e, "-~ S~'ll co::duct r::ore tests. 

Cn!3 ~-::;th has ~sse.d ;iince I co:::pleted the aW-.op3y. Our l.Abor:i-
tory 13 -: .. q pcrly e:i,uix:~:i t..."!d <.-a 'iwo ken ur.'.'.bla to "o:rk ss.tis­
f.'.lctodl.r; b0:. we are no" preparing hlC't-:·lo:ic::l a;<.!c:L::crs in cocparo­
t~c:i : ith all ::~::-.:Ccrs ot t!':a laborat0•7· ;:a ?.M eobg to ask Dr. C&"!:""..oto 
to :-2.l-:e rr_jio::.utogrur'.13 or the specir.er~. :..rter the si:eck.ens r.re 
retur::ed to our l:.bor.:.tocy they lrlill provide data ror deter:nining t.ho 
p:ithologi-::al e.nd histolo5ical changes.. Ot course, we will depend 
heavily i.::::-cn the d.:.ta ot che::tl.cal analysis by tho ~ura Laborntory and 
d:ta !=:--.:;:.:.•-ed by Dr. :::to, the c~p::.r'".;;:c::t. c:-.::..2t, :ind Dr. Jo. 

r:o-. l0t m tell you h''.:?.t t-..._3 be:is clarified by the histolo~cal _ 
tc3t!!. As t'!:'.o attend-!.ng doctor.3 reoozn.iccd, after li:_.:>.king partial test., 
l:e al3o round that the cc:::iiticn ot tho ::-.-.rrov -...-as sinil.ar to that ot 1 

::·.::~~lop:-tl:!.513. ?~rt.fr.l. :rcc(:.vecy t.-:..3 :;c;.n in tr.a z::arrov at the 
c~nt.'lr of the bo::e. In~u..7 to t!-.e or-;-tl:.rocyte syst.e:ii was slight; Cut ,.. 
tl-,e lcu:oc;rte '-'j'3ta:i 2.i:J t!1e g-'....<:nt =r.-o"tl cells i.·cra oot t'ully recovorcd. 

A:i for th9 li·;cr, ••'.:i::h is a c:.atter or controveZtily, there Va.9 DO 
ty?fo".l cirrh::nis. 7'.:s llvar \:as in a state lo'hich :nieht be called a 
:.;ort of fi':.r-oli!!. T::a lhcr c:::lli had r.1ther Juidc::ly c!a~neraU..:.1 and 
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bcon destroyed. The co~iticn rese::;.bled Nd ntropcy: In the Gllssonts 
shc:th Wl3 ob3ervod cell in1'11tration typical ot hepatitis. The liver 
·col.13 which survived had so:::c-..1ut regeneratad,although onl.7 slightfy. 
\·:e <1.lso noted the formation ot psedolnbules • Proliferation w.u 
co~parativcly pro.':linent 1n the b111ary ducts, which ~loo revealed b11e 
deposits. f-:cJtosiderin deposits nppeared in the llver colli and 
Kupf'forts cells. Around the lobules the liver cells "'Cre becoming 
adipose. The findings indicate that radioactive or other toxic sub­
st<'nces dc3troyed tha liver and thnt ths c!r!:truct.ion t."'13 quite i::oriotl-'. 
f.:irt.ial n.~cneraticn hE>.d occu..-:-;:)d, but the r:::;:c.·.od p:;i'ticns 11.-cre 
::bcut to be de >troycd a~~.in. 71.'J:;o ch!'.r . .:c:J corrJJz:or.d to the clinical 
p:-o;:~"C:JS in i;;,ich the :J:l.T.S :;Jr:~;:to-::.1 rccurr-..;d. rut l:S mU3t ... -ait untU 
the c111ta of Prof. c:a.,,oto and the Ki::-.~-a Laboratory of Tokyo Univer­
sity tr.Lil b'3 uv.,llible l:.ofore wa can re:lch a conclusion. It it is 
found that rodio:1cthe oler-.cnts were concentretcd a:'Oi.."l<! tha aroas -:;t 
ch:!nt;e, or it any }%Jrtir.cnt data on such elcr:cnts are available, I th!.nk 
we 1:ill find thc.-:i vor/ h'llpfu.1. A book by AA A·:ieric:i.n m::.;)d Bloo:n 
d1:3cu::;e3 t::ny c:.:j:Xlrirr.=nts on an~ls, wing radioactiva ele::-.ents. 
There sl':ould naturally be great differcnce3 between anii:;.tls and hu:r"-I13; 
but Bloooi =da r.o.dioautoi:;rap!-.s ot tho li>or, having injected radio­
active isotopa3 into the t>nin-..tls, and dc::ionstrated th.?.t the isotopes 
1~ro dirl'u3cd in tho liver. Still, I hear t!·.:>.t in SO::l) c:.::c3 it doos 
n?t bring <'.!Jout ~''"."h chrn:o !..'1 t:-.e li·:cr, r.o~;.::-olo,:icnlly ::pc:;k!.n!{• 
I 1:·::!Jr.;tcr,j i-.~· -:-.or th:!.t a :cdoU3 chr:nce occt:..-s ;.""hen pluto.1iu-:l is 
L'.::1, J.lth;u:;h r:_ i:to~-ctbe clc·-~nts i..·cl"S fo1;!1d 1n the liver accoroing 
to too cata of t~.::?:•o c:.:~:.iri::-.:nts, I think U-.:oro r.dght be c--..scs in which 
r.o :--.c.rr:~olo;:ic::l ch:.."'1.::CS i::iuld cccur nn:I I feel ::.h~t thb poi.'1t r..u3t be 
C".l d'ully ~::,td~:?d <.n:I :;tu:l!.cd 1-.cl'C?.fter. The f::ct Of activo l:'Otenorn­
t,~cn in tha livor, :::u·row, tc;ticles, and ly-..iph nodes has greatly helped 
in analyzing the findin~. 

The spleen usutlly boco::1~s cder:iatous when there is dogemation 1n 
tho liver. But in the ca3e of !fr. there seo:i.:J to be no such 
tendency to c·:!c:·3· 2..'ld on the cc:itracy the spleen \o'1S s:.iall. The blood 
vc.;::cls \.-ere comidcrobly enlar!!c.;i and the ly::;p~tio tolliclea wre 
atrop:uc; but so::i.e re~noration 'lt;lS ol:>served. He::iatogenic nidi were 
not de~on3trable. · 

Ch.,lc:-.1c i-.cp'.1:1«J:;i3 ... -a3 :cvcra in tha lddr:cys. The tubules cc.-i':.:'ir.ed 
"-:~:.,,-,_:;t · ... -ith coz:Dp1cuoU3 biltt pier;::ant and siderin deposits W.Jre ob­
;::r..-e:I in the epithall1.t11. ot the tubules, indicating SO::Jll d7stunctL"'!'l 
in th3 .-.~t~bolls:;i ot !ron. 

I think tho llvor dccenoratfon ~ cxplidns Mr. deat!'I, 
but I t~!nk H.3 J.:::~rt abo h<:d so-..ctll!n5 to do 1"ith it. To\:ard. ths end, 
tho lh-i)r ll.'1d th3 ~cart, as in t1:3 kic!.".ley dogenoration, acted so:icwb&t. 
lil:e tts t;:o i.;h~cb ot a cart. The chan.;es so•1n in the heart ware verT 
seriou3; ths '-'70C~:"diu:l had atrop.'lied, and it =.ieht bo said that the 
r:-.,rocardhc fibar 1'1<1S tu.-r.e:i i:lto con:iective ti3st."9 tibar. In the zyo­
c::..rdit:"J 1:3 ob:;cr-.-cd ir.:11.it!nct c::tr<ivas~tion. Tho he4>0rrhagio doi;en­
oration t.:.ilo./ tl~a :::tCC'.c.-diu:n ~id the endocardi1r11 wa.s veey seriou!I, 
which :iu~l3ttnthtcs tho fir:dir.;p of the EKG dcscri'Jod by Dr. !:u-:iatori. 
'l"ne atro;;~y ::nd infL"'.-~::·•tory c!:-.1!".;;a3 ot the gastrointestinal :::iuco:ia.e 
nro prot:.bly cor.r.~ctcl \rith the bpatic dystunation. Since direct 
inflt~r:r.co by Bikini 11sh r-cnctrating the body via th3 =uth i.3 '3till a 
~.;cibllity, ~.-::i 3!-i?.ll cc:-.~u:::t vcr/ c;;.l'oi"u1 ir<:oJtii;ation!!. 

- 13 -

US DO~ ARCHIVES 



I 

Tha ntrop~ of the lymp!utia systo::i r.:J.y have bcon due to r2diation 
sic!~oss wd "'"3 pl.r.n to stu::1y this m:itter very c:irci'ully. Altl:ough ~ 
h.:ivo cxa.::rlned only the lycph nodes ot the mosente?'J", the neck, t.nd the 
ampit, wo found that in the i::esentory the lyz::!'hatio sinus was consid­
er<cbl.y expanded and thcs endothelinl cells ir:ore prominently proli!erated1 
nobilization was observed. Prolifei·ated cndothel.1.al. cells wore i;orman­
di:d.ng the nuclei in which red and white corpuscles had been destroyed. 
Owing to proliteraticn, tho ori[;in11l ly:~p~tic tissue was rather 
ntrophicd, resulting in a stri>otu.'"O in which tha cortex was difficult 
to dist1n~3h and U-.e center ~:.;J h~.rdl.y visihle. Thil lp.ph n"''.!es ot 
th:J ar;:,pit ~::N 1·~tl.er atrophic e.n:l tha ccrtex contained gla::::;y de­
y:>3its. Ti:o lr.ph nc;fos ot tte n::;ck ::ihoi..-od atrophy, endothellll.l 
dc[;cr,eration, and dc·;elop-::-:nt ot polynuclear giant cells. It was ver-y 
difficult to era!lp t!>e oc:J:Ung ot these t'indines; but I sh.tll. study 
the:n further. 

The testicles a~r.ro:i so.::-e;,:hat atro;,!ued to tr.a l'..J.hd e;re. Cl.isto­
locically sr,,,aldng, sp:ir..2tog.:in1a "'"ere scr.rcely in evidenco and :Mture 
S~r:::.1tozoa ).'ere not ::ieen. Tn:J W:lal ce:rib1•a.ne or the sp13r-.::s.tia 
tubules i:r1s p?'O::dncntly :n:ollen. On the other hand Scrtoll'J cells 
a':d LcJ•diG's cells 1;.Jre ob3ez-ved without difficulty. Dc~r.er~.tic:'! in 
t::o te:.;t.cs, to:ctb::r irith 1-.::n::.tq:ofotic d;;i-.;ft:i:ctio:i, i3 vci7 hi~hly 
c~3r~ctori3tic of r~11Pt!on 3ic'.~:is. 

Cthcr ::-'ltter::i 11'.1ich I a'~ r,-:-,-.-: stu·!yir.g nnd \rhich aro r.-:>t r:?~.dy tor 
tr.:'::.;,rt3 dLci,:s:;:'..on \dll bo ft:.rnish·::t to tha !'~dlc!tl C1'0up ot the 
C:-i.:..,dl on C'.luntcr. :r.,, ;urcJ for !'1:r'~'.:cr i:;11idr.r.co ~nd r 1v!ce, 

Thus tar, I have discusse1 the patholoi;ical. chang~s :!n f.'r, 
c.'.lso; now let oe su.=rice. First ot all, the changes aro caused b7 
rr.diation sicknC'Ss. I believe tt.oy occurred in two trays 1 frc.:J ~­
tc1·nal. radiation and f'ror.i inter..al radiation. One vould suppoJe ttat 
the doi;cneration rro:n beta radiation bunis ~"Quld appoar in the eeto­
der:-...3.l skin or the ce:ioder:;nl or =:iench;rne orga;is and tissues. But 
the p~'Oble::i '1-:~.s to <!eter.-J.ne the f'or::-.3 ar.d their scope an:.1 ""' m•..!3t 
c:-~ sp t!'!e c!·~,i:·,c~-eri:Jtic :-:ozt1'1olocical c!vi.r..:;es seen in rcliation 
:Jjc~:::~g9. 

This '-".'.13 !~ tirJt e;."?Orience with the3e CO.':lplications but I \.-.:iuld 
dit!.(7l~·>e hep:i.tic deGoneration followed by chole::da. A5 we all knoll 
very \·:ell, th~ liver is the lareest orb-Ill tlhicb el.ioinntes toxic s~ 
:'lt~-.C'.)3 :-.nd in the caze o! ;.;r. I presu-::,3 that tha r:-.d!c:-.ctive 
ol·;-~:1ts, ~;:·-~c!1 dcstro7 nuclei, en':.OI"():l his 'tody throu.'.:h tr.e ~uth or 
:iHn ~.~d thuJ ca.uJed thc:ia ch:m~J in t!':o llvor. Other cauJes then 
p:-0:'.t:cc:i 3criou3 de:;~ncration in the lfvor which tms alreec!y d~::iage1 • 
.',3 Dr. c:u:.:atori has expl11ir.cd in the ca33 ot }~. thero '-"!!.5 

h::.:··t~:-•)ict!.c d;;Jft!.1cU-;. c::~::p.";::.!in;: to .u.1re(;Or.'.lrat1·;11 an<?:-.i& 
c~.1:> :j LJ t!-.o E.' :·tni :c 1h, e.:;d net ·.i..-nll;r blood or pl.'1.s.':!.1 t::-anatwion 
w;i, rc~u~r-3:1. For thiJ ro1:cn tt3 di3e1:Je l::'l.S often call..ad :Jerous 
l·:'.!f. t!.U'.!, ·.::·,ich is dbtir.ct.17 a JX):i:Jibility. How:rrer since this 
::-:'1ttor <;ill cc.~,ccrn tht! course ot future theraw in JaP3Jl we will 
ccn.!u~t c;i:-eful Jtt:1~cs ?.nd !urdsh j'OU 'Id.th our firrlin.P tor !'u..-1.her 
::-ntJ-,:;1.~. Ca• fir.di.'1.::-! in tho U::.::::- ~.--:::-3 y,177 si.~l;o.r t.o tr.o f~­
ir.:J in ::;e:rC\!3 }-,Ql'.'·'.ltitb O:' in!'o:;tic~ r.~ptitis j but 'l-.:e :-.:-.n~ 
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<lotcr.ino whotl•cr 3Uch c~,·.nscs t.re c:il!.3cd. by virus alor~. As I :;icntioncd, 
it is pc93ible that 9Uch ch,~'13cs re3ult fro:n internal r2.diation via 
fisdon pro;lncts produc&d in the liver IU1d it is a.lso po3sible thllt the 
r.iru-row or the r::asodom.al or mcsenchy:::o orJMS, which e.ro susceptible 
to :-~iation, l.~ro indirectly stt.:!cked l!lld that tho:;a ch.:ln~s tollo~;cd. 
This point :::ust be carefully studiod tro:n various nn~les. Let me o.dd 
that it any virw1 is found in Hr. liver, inrt ot which I 
:iont to Dr. Jo for detection ot virus, I will havo to reconsider the 
ca:ie. Ho\·;;:ivcr we can:1:>t deny thnt in the C:l:le ot t'.r. there 
~ns so:::e livor dy:;function c:•usej bv r<:d.io:c.ct.ivo cle<J?!1ts or "-'hicr ,we 
h:ive kno-.:n nothln.~ U.'1til r.c'-'• ::r. :n:~u·.! ·.'~cj to hc::;::ntio 
dy::ifi.:..,c:icn but it rc-:i.::J.n3 r.n i·:;:•)rt,:nt t.2.3% to d:L:co-.·cr tho true 
c:nr:.ctcr of r~·!io:oct:ive c~.-.n::cs in the liver. For this p-.irp:ise, I 
3inccrcly ho;"3 th'lt yuu t.ill c:ncoill'Ci;O ruid gcldo U'.J. 

,;3 I r:-~11tio:1Cj 11t tr.J c ~._;i:l:1ing, Er. cc!1jition lud 
been :~rio'.:'.J for c:,ui to a lri.1!3 V.-c. Or-2~.:~~.rlly r.o \:ocld h:i·:o diod 
c :i.::-licr. :;:'.l::-:JfG:'ll I fcc:l th1t tl:r;~ •.:::-e ccrt'lin serious =rp!'.o­
lc:';ical ch"""'1.:;e3 n·hich hJj rnt been recog;tl:.ed nr,til n°''• For instMce 
t!':.e ::;;,"Ootic in·.rolvc~cnt could be raise.1 for ilicU'.Jsicn :-.nd \.Q 1:1U3t 
cc:nsider VCf7 c:u'Cfully the ch.cmce th.:J.t. it mieht hwe disf;Uiscd i:i:r>ort­
:::it find1n:3 on radintion 3ickness. An;:rthing re~.ainine after Ui.Jse 
c-:risiC:~!··.tirns 1:oul.d b:i r.0 dio•ctivc ~or~'.:olo~~-:;o.i cl:".:i:;cs, ,.,_t tho tios 
o:: ::r. dc.:th. Tl :.-o i::i r'.O C:·:1 'Jt tt-,,t tLo :'."in C'\U3C3 ot 
c: -.'::1 1.';)::-.? c:~·-:iJuro to tt1 !'':!.ic·,ctivG Bikini ash ;_nd r.1r~1olocical 
c'1c.n:cs fol lc:;dng the c:·:~.;ure. 

Fu.:--..•L-·.:"': Dr. m ~-~·vto, CM \.'O r;ot ezr.:)Ct to see tl~a I c:iult:J or the 
c~:ii0·.l..~o:•·:.;ih of tl:o o;·,;-.u? 

C'.-:n:~oto 1 I have boon exa-:rl.nlng tho radioautograph in cooperation 
with P•-c>fe:;sor Ken or Chiba Un1vor3ity, and I expect to d~SCU3S the 
,::>.t!'. in a ccu;ilo or dc.y::i 1·1h,h tho t:il:rura Laboratof7 P.nd Dr. Eto ot 
thci p:'il:::cdical l.::.bor11tof7• Tr.a Kir:ura LaboratOI'1' will probably i:nke 
< n C...'1.'1o:rice::icnt c.lout it. Li•o r.c;Bp:?.por!I rcportoo that the Ki=:u.-a 
er-cup obscr:od reaction in the kidney and the liver. Dr. Ohashi, what 
a.-e the fird.ings on our ani: al e~rirAnt? · 

C'..- •li.t: T'::c ani::-.al L ·:Fr:j,::::;flt PJrfor:-.:ij by Dr. 0}-.a:::oto involved 
~.'·! u;a of ::-·:-:ic,·.ctivo :;tl·:i.1tiu~ c:i ra':>bits. In tho livor ccrt~in 
<'._;cr.c:.:.tio·1 -.. .;.th ncc:rcs~.s \::t3 ob::crvod arourxi tb.t lobules e.nd I recall 
~o::-'3 ::orf''.:ilo;:;ical change' at the sa:e tim along with cell in!ilt~-a­
tion near the Gll.ssonts shcJ.'.;h. I thought it such cfooditions were pro­
lo:i:cd they would develop into rather serious hepatic dysfunction. For 
t'·l1 ::-::J.5en I find tto c;.:p;r~..::nt very va.lu.'lble. Ot cour:ie, consider­
:.'.lc r.~·p1::~·.:..tioo \1'1' ob:crvcd !.n tr.a ly'...1[-:ir.tic sy:itO!l ot tho :!pleGD, 
~'<a J;-.U::-.~y, r.r!d tba intc3t!.:-.c:J, toi;cther 'With t.~:r.atopoietic dystt=lction 
i.~ the ~~::'::-cw, etc. 

I sh:.uld li!~a to dd th!\t eu-:ycctc:J 1''.!::-e to~·1cd in spu-tu:~ ta!:en 
· .. '>i1.o ::::-. \ \·.7ui\li·.·e. !!l urine :iu..~.olos ¥e tound aspereill.us. 
Ll':;'03Cofj.c c;~'l:::inntion or the lune:i sho~.~ 9U]'?UI'at.1ve pncu::onia ~Cd . 
••ith ~.:;r::olia or n.3)>0r.~il1\U ::05tl7 in the center of the alveoli. It is 
::;·,re to <J::.y t?!at ~o:;-.') r:;yi:clia brol:e doi.n the wl.ls ot the blocd-
V.:?3sels ar'!S 507.3 r.c:-.atrated tho -.."<'\lls. But thia occurred toward thn 
cid, :>.nd it !-.-., ~en not.~1 in tt':e litorz.ture that :-..:Jpor:;illosh 1, 
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oi'tcn :icon in :inc::tl.o p.::i.ticnts and in tho;;e whose illno3s 1.3 a.cco:::pa.nied 
b/ dbturbMcos in con3ciou.:;r.css, !-!r. C3.3G included bot.b 
or these conditions and it w:u oonsidored probable t.hat such fungi 
t1Jre present towrd the end. The quest.ion 1.3 whether those fungi did 
any harm. Antibiotics cust be used in general systo::dc conditions or 
this type where there 1.3 dnnccr o! Wect.ious di:ioasos compljc a ting 
the existing hei:'.atOp:>ietiC dysfunction; mycotio involvo;x:nt is an 
inevitable result or the U3e o! those antibiotics. The doctors 1n 
He case also took e;reat f1i...'13 t.o r-~vcnt. thi.3. ~.'hen we appeal to 
antibiotic~ or tr:...'13fU3i0:13 in tho futu..-e trc~t:::cnt or I"!'.di~tion 
sicl'nc;:3 t:e will h~,ve to cr.:~'J~c!cr t!1e p;·o~le;::i of i\:.'li;i and viru.:ie3. 
Throu5h the cn30 of Y.r. ~e h~ve learr.cd a great dc~l. 

Fuji:;):)ri 1 r."h1it cau.;o:i the enlargc:::3nt of the right at.r1u11? 

01'..13hi I I think it ~rcJe fl'o:n tho rcsistanco to p:1eu::10nia. n •• 
f'-~.rtial con;liticn of tte ri_::'.'1t !\triu11 :r,ay 112.vo occurred rro.'.l st:ch 
c~uJe, ~lt~OU£:h I ~~ not ccr'".,aln of it. 

Fuji::-.ori: Dr. Ohashi a.n:i Dr. Kuutori e:·:,lair.ed in detail the 
proble::a of the llvor. But the r.:1ttcr or tr~'l3fusicn tuIT\3 out to be 
<;,nite subtle nnd I l;;)licvc th.0.t th:i tl'C''lt:.~-::~t 1:iJ.l bco-:'3 :::or-o :!nd 
~.xc cccplic.:i.tc1. Ti'<.r.Jf;.;.;~-:-.:1 i:l 2.1.Jsolu~cly t::;::c::;:;:i.:--y for rro;,ar 
tr..;,';.: .. ;:it; b:1t I i.:cu.ld l:!.i-:9 to .0::.9 1::1cthcr <:.."'.;{ C::.ta r,ro Li·.-.,jJ_:,bla 
:>.b.:ut. t!-:'l nbtion::ihip lx.t-.:c<:?n the qu~.ntity Of tr<!l19fUJion e..nd the 
d].if\Zlction of tho liver. 

f:t!""'.ltori: \.'il C~n:i:it abrn:l.o:l tranJi'usion Ca30S Of pan:cyelc:;~­
thi1is. I s:-:.--:.."".ir.cd tl1oso ;.:ho &ave blood for the Bild.ni patients nnd 
t'ou.TJd th"lt othor p:.tients ~~o received blood !roll the same porscns did 
not develop jrumdice. A different porson suppllod blood to the Bikini 
pc.ticnt:> each tir.le. I ~ now ex."l:'lining tho dry blood-plasM. 

Koya.-:a 1 Trarufusion of blocd-plas:na is also a problo~. Soae ot 
ths 16 patients, vho t.·crs i:ot. given tran3fusion.s, bad lm:-gra:ie 
jaundice aft.or receiving blood-plaJ?llll• 

;,'co::i th3 very bc:;inning i.."3 cc:tsidcrcd scroU3 hc;.-atiti.3 so \19 
~ ·cpt. t:·.9 ::.01·a oi' c.J.1 tho pr.ticnts :iep.:1.ratoly t'ro:a t~.Q ti.~e or initial 
)-,: ;;<:~.li::c:tic:t i.:.1':.il r.ow. 7.;c3e can b3 CX2..'.!linc:1 ns tt.e occa.Jioa 
C:~:_-~rls. It ha~ t.:cn ~- c~rfonce that no patient bas died of jaun­
dics or hepntit.i 1 vhich occurrc:i after blood t.ranl!!t'usion. All or the.JI, 
rccovere:1 s::ioot:.ly, without suffering recurrences. Dr. ll:tr"'.Atori 1.3 
no~f c:z:i::-.ining tho dry blood-pl.'.'J"".'.l. 

Gcto: Dr. Oh13hi hes doJci'ibcd the eutopJy in dotail. He told 
UJ t:·.:?.t. t.J could not rule cut serous hepatitis in the. case of ~!r. 

hop.:.tic dysf1.:nction. Does this mean that although aerous 
hc?"ltlt1a ::-.i;:;ht oo considered, the dysi'l.l:'lction ~sult.ing tro;n the 
f':-,; ·,:.1ca of r;::'..!.o::·;tf..-a 5~J~t~.::CC3 \;.'.19 tho p~r7 thing? 

C!·,-Jhi1 Yes. I think the :~'-111 object ot our st.\!:iJ' should be to 
clc-,rify thc:io doubtful p:>1nts. or course, I am not el.binating 
::~K>l!:l h!!p.atitih It. 1.3 abo an i::~r>ortt>.nt proble::i; and as the st~ or 
ra:iiaticn sicknius is really difficult, I hopo ua can all coo~rate 
i."l ft:...-<;.~.:ir re:~,-~ .:!1 on this ::::'.Jj~·::t. 
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Goto: Slnce this is a very kp:irtant problem, I hopo you will gi~·e 
_U3 a co~plote picture. 

Fujimorir Dr. ObMhi described the ·serious p.:ithologicol findings 
in the testialae and I think this will ~tect the survivors psycho­
lo8'1cally. 

Ku:i.1tor1r I exa:dncd tho rcproducti\T\O function ot certain p!ltients 
and found that the nu":lbor ot spe:r:::ato:oa had dccl"G:iscd, the shape had 
bsco:::e abnonal (althoueh tho nw..bcr or spcr:::."lto~o:i was nor.:ml), or the 
motility hl>d been reduced. 

Fu 1i::ori 1 Let ~ r.:cntion sc::othing ...-:1ich I felt at the tble ot Y..r. 
death. l~r. death t.-as ot COU.r3e a shock to the 

whole nAtion. ~:o "-ere deeply ~·1cd when \..'1J 1'.""Jro asked to p>rfom the 
.at.>to;psy, and I ·.:as very grntef'ul th1t his 91.!l'Viv-' .... ng f?_"!'.ily gr:mted 
P3mission. (As I recall, His I.t:~rial Hi'.:hi.'.)39 P:"ince Ch.ichibu le:ft 
a will ccncorn.ing his o-.:n autOP3Y•) As an old friend of Dr. O~shi, 
I vividly re:nc:.1bor him ~rformng th.ts au~op.J7 with sincority an:1 hu::l­
illty. lihen I heard hil:l speak 1''ith such g::-avity I ... ";'l.3 deeply touchod. 

Cha~hi: I th~,nk Dr. Fuji:nori for his tributo. \':a 1-::re a3ked to 
p~rfon tho P.utofJY by thc:e trho 1·.:r:i 1;-itlJ l'.r. ~:::::n ho t!~.ej. 
I th.ink it -.:-..3 :;~'r.ly t!-.:i ci-.:c.t c~ -~·j:~c.;.::; Ly tl;:J dcc~cr.J !n c'.::r,:e 
t~.:.t 1:-.::i:-c ;Jod U.3 i · ... .::linta 1<.::-:~:·:.':J of tr . .J f.:i.-Jly ~::;o ...:2ro i..'ith the 
F.tic:1t. i:ithout. ~P..iting for the !'. :-rL·.i.l of otbr relatives t:ho \:CI'e 

in S'.'.i:::u".>Y.ll, ttcy asked for r.n :rn~op.>y 1:it::in 5 h'.)11-;-3 cf death, ;;i~ich 
novcd us deeply. 'I"no 1."i.J!·.e3 ot :·r. 2.'ld or hi.3 relatives and 
th:i cffort3 of tha r-\1:;ici~,c-.s :!n ch~i·z:;o 1:: <'.J 1:.:--o:--t.,..nt f:ictors surround­
ing t:;e <>ut.op.;y. Ordinarily an nutc~::;7 is p.:rfor:.,cd -..~en all the 
fa.:"Jily 1;1e::iber3 are asse:r.bled. Had this bocn the case, his autops7 
might have been portor:i:ed the next morning. The tact that we could 
perfor::i the autopsy so early VM veey help.Cul as there .:i.re p:ist<ortem 
ch.--inGEJs; 1-:e are ycry grateful for this. 

?uruka'l.<il I ahould like to r:::cnticn the attitu1o to1:!?.rd recoivi.ng 
:iuch ::;;:cci~l ~tic!1ts on the re.rt of tr.s .-oichi Hospit:il. ThCJ or:i:.'11-
:;.,tic:i ot r-::r.;c;,s to care !'or tho p;.tic:-,ts, t~ li!!.io:m ldthin the h-~:i­
pit:il, rxl. t!'.e lied.:on ;.i.th tho Univei·:dty "-ere all vary P."Jll h;;r,iled. 
Other !-:o:;pitals 1:.1hich .::tight hnve such cases 1n the tut.UN might be 
interested to hear about this. Would you please discuss it tor us? 

Koya.~1: I think it ...-ns on 16 !'.arch th1t I received a telep-~c:;9 call 
tro-::i the 1'.inistcy of 1.:ol!'c.ro. As soon as the con-.·cr::;aticn 1'"13 over I 
r:E.c!e a rc~~rt to the ho:;pit:tl dil"'Jctor, -.:ho :ia.id that he 111Vuld. do his 
best to t<'.!:e care ot the paticr.ts. I thon replied to the l'.i.nistey that. 
'·"' could co::!'ly ldth their l'CClUCst. 1:0 did not kr.ov ..men the patients 
\.·are co::-J.ng or h°" :n.m)' ~o e~et, but ..,,, ::-:do prerarations anyway. 
\;3 ',.'"J!'O t'Jld th,.,_t ::-.:.;t of t!-,9 CC.:':C! lt~uld p:l3e ho·:atolo~cal proble.'.J!So 
I pro::·::-:;c:i t'or.:'.ing a ercup of doctors to tc.J:e care ot these patients, 
with Dr. !".i:·:.·,_::,ori as thCJ chiot, Md did so at the in!ltruet1on ot the 
diNctor. O:e then lc:irncd that the patients "":>uld be co:rlng in on the 
25th. As \,"Q tho~ht ot isolAting the patients tor the tir..e being, 'WW 
aJke;i the r.ursos to i:ul~o suit2.ble preparations. 1-:0 r.·cro told to kc~p 
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the p<1ticnt 's t1U.n0s sc:i:ar.ite so wo ir.i..-::cdiatcly prepared £or th~.t. At 
th1t tke r..o:it of tho ~•-~.l"1s woro full, ru\d thore w::i.s ncno with 21 c:::pt:y 
beds •. r:o thousht of evacuating the urolo;:J' l.ard at the comer above 
the auditoriu-n, sincG it 1.-ouJ.d be very e.'.l:;y to supo?"Yhe. E'J.t in that 
ward we had a piticnt who:n wa could not ~.::ive; bo:;ides, the beds ~re hieh 
and the ward t:as locatod thrco !liBhts up, so it would have been 
troublesO!JB for the nursos. Therefore ws vr.c.'.ltcd b-o adjoining wards 
for internal modicino, rcrooving tho patients in the ward, vith their 
beds• to othsr wards. Ke put 16 beds in too \·.'a.rd c.nd got t\.O nur::es 
froo another ward. ~:a prepared urinals, urine storage vcss13J.s, bed­
pans, sputu.-:i cups, etc, t·:o ench, ltith proper bed nu-:ibors. 

iie cfocidod to di~cu:;J CX!l.".:.inr.ticns '. "ith Dr. O!~:i."":Oto of tho iedi­
ation D.;:p.:irt<~cnt and ebo with tha T.::Jt!.:13 :t:"d 3ureiclll dcpttc:-..:nt,. 

In addition to Dr. Ku-utori, wa al:;o 11:;3i&r.e:i t1~ interns (lliite.ni 
and Fu.1...-u:ia). Uow, with Dr. Shi beys, ••ho returned !ro!l tho institute. 
the nu:r.her ot doctorJ on ths project rose to thrcs. Since tr.sse cases 
also invohod tho Otor:1:lr.olog:y, Op'.1th1lmolo;::y, and Dcr:::1tolo;;;y dc;:cirt­
t:'.!nts, .._., docided to discuss tho situ .... tio:l with tho chief ot each 

' depart:::cnt. After Dr. Shibcya raturr.e:i, the therapy p:occoded quite 
s::oothly. Dr. Y.u:::<tori \;;3.S rc;;;i=onsible for. cell counts a.ud r::i~rrov 
~tu1ies. C,1::.c,r th3 3r1lc:!::.id e;uideo.nca of Dr. i.u··~tori, tbe young ~ople 
did so \.-:!ll th-t C\'01ytL~e ;.:.:-it alcng very n1ccly. 

Dr. ,;.. ~·.-1 cl tha !c :~~~-'1~ .C.:.;~~r·t· ~~:t.. c:-:·.~:·-~:-:.:i t:-.e ur~-:~3. ·.:~ ::- :!:od 
::r. !Ci:r.o to c;~.,__cr.e J_!·,."r- L.- ct~.0r.9 c.~.:1 D;:-. I Jill of U:3 7c3tin~ C.Jp._-irt­
c.cnt to PJrfom tha cr.c -_tc<>.l rc1·.r-lyJc:3 of bloC\i P~'1d u:·ine. As our 1:-.:i:­
;::>it?.1 ~.--.:J r.:Jt cc:u~.~i~d ':ith a fl? .. :e ::r.:ct:-oi::'::ito:.ctcr l-:"O "'-';!,c-:1 Prc­
fc:..:0r :·.,t:n:.:.1~·a of t.!:o ;_'.0c::::::·.L.t~7 C..;;·~·t.:.~nt of Td.yo ·,;c--.::n f3 :\:di­
Cl\l udVC<'..;'.ty, a p.:.rt-ti.::-.::i :c.:: .::::.:- of our ho:;pittl, to do tho c;,u~.nti­
tnti'le 211alyJis of s<llts, and e':cellent re:rn.lts were achieved. Fe all 
think him for his efforts. 

Dr. Ku.::...,tori ::c"'!.intained con'.ltant co:ibct i.-ith Dr. !'..iyoshi of !o~-70 
University. 

In treating burns and cl:-..s.nc;ing bandages h'9 ~lied on EDT!' baths a~d 
P'.lt tt:l3 p.itiants in the caro or the Surc:ic:U and Der::.3.tolo~cal dC'")art­
z:::nts wl":-;n t~.cy c:>..:::s out of their baths. A ti-:0 sci-.·: :iuJ.e ·.;a3 arr~~;.~ed 
n..'1d th3 ~-.: ::c:J3 :::i·:::d nlc:~g very s:::oothl;r. 

F\.J.~.i'.-:-: .. ?.: :::'u'.)lic nr.:i joi.:r;:illstic opinion ran very high. Ycu :=.tut 
h.'l.ve :Ju.tfc;-cd so:::ewlki.t !ro:n these opjnion!I. 

r.oya-:..'1.: At the beg;ir.ning L'r. Kmatori prjr..aril.y was taking c:Jro ot 
!'r. ·• i::ut as the f'ticnt c,rc:t w.::r::e, bo bcc?..':"::l very bU3y so 
Dr. Kurir:·.i. 2r.:i I 1:.::ro of::.cn c11llcd in to h:ilp. 

Ktr:.'!.tori: 'I"r.e r.::porters w:io ;:::re cocccrned with th.h c~se were 
;-ory un:!cr-:; t~,.ndin~, 1u1d nltl".ouzh tho re 'lnre S0:-::3 ::dsun.10.-:Jtaniing!!I and 
co ·.~~lic".tic:i1 r.t tJ-.:i;)s-,:!;_-ifo~, th.::y aro ..-cry ~•1orJtar.ding even no'A'. 
E~tt \."3 \-;: :-J often trou!:iled by p:-c:is r'".:itocr:!;>'.1:M. 

Oi:?.:ihi 1 1·:0 :prfor::.~d tl:-.a E.utcp3y in a room "Id.th all the vindows 
ti(·,::.l;r cl:: ·.cd, <.s in a stca:l b:.th, but. we forgot to clo3e the overhcnd 
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v'..n:!o" :hrou.r;h which wo 1:cre p~::>tocroph~. 'l3 tn1.:!or:.itand thdr e.:ii;crncss 
to ta.ka pictures, but I th.ink their ooh:ivior was a bit exccJsive. 

Y.U"lAtorir The picture appeared in Tomiuri, the ~ Md the 21!!1• 
But we protcJted by telephone and all t.b8 pn.p:irs except. the ~ drorpod 
the pic;.ure tro:n their third edition. 

O~oto: I would like to slid one thing. Thus tar the doctors 
in charge have doscribod to U3 the tre:it.rncnt ~.nd sy:nptO!;ls ot tho di:i­
ease. Dr. Ohashi h.~s d13CUJ2cd hi3 patholo~1Cll findings.in detail. 
I th.ink it 1d.ll be very i::-:p;~~-'lt !'or U3, 1r'.•::> ;i.ro in cha.rge of the 
cx".::-.ir.;ticn ot r.dio~ctivity, to ir.\CJtit:~.to thoroughly the sy:-:pto.::is, 
the findings, ar.d tr.cir rehtic::;hip with tho co::ipllcatcd r:idi~tion 
exp:>~u.-e factors. 

Fu.ruk:>.1;;i 1 I have still :::.:l.'17 th.1.ngs to ask you; but as our til::a is 
running out, let U3 cloJe tha di:lc-.:'3.1ion here. 

l~. death l:as a ez"e1't shock to the people ot Japan. A 
sig;1:>ture c1t:1paign ae;:U.nst ato::-.!: nnd hydrogen e.xplosions is now being 
conducted on a nat1on-b'idl3 sco.le. vlo hope that t-:r. d!Jath 
will not hlve b3c:-i in vain :md th'lt si.:.ch ato~c ;,nd hydrocm er.plo.dons 
which b:"in~ -u~rortu.-.o uvin :::7.1'..i..-.J \:ill bo Jto:;:':.i1, ?oc·.;,·t3 o·;.::Ung 
r'P•'> C'.r::-ici ;,n art.l.c~'J :.~.:>~:t U-.3 :; ;t:!.c.1tC' l·::.d-i<; t::3 l::>Jpit.~l one 
.o.f~'Ji' ~.:>t~.~:r, eo.d I a-, vc.17 pl(!e:Jcd ;'!.'.:·out it. I s!.r.ccroly l".op:l th!!t 
i'.ll t.'11 pticnt:s id.ll rcco-.·cr :ipccdil;r <'-"ld 3oon be disch..-i:r.::oJ. fr"-'! tha 
h:>:;t:C~,al. r-:ow, in c::mc11";ion, I ":~:>.y for tho :rep:>Jc of ~:r. 
scul. T':.~_'1k :.-·ou n.:~-Jn for tn'.dnJ t!.~::i fro:'l y.:iur buJy nchcdulo to co.:.<J 
:-:i:! j0in thi3 d1:cu.;:>1on. 

(The d1a.€;rar"..3 u::ed in this dj.JCU'JJion ere t'ro:::i the ncnogrnph b,y 
Koya-=.:;i. et nl.)l5.c.c..- f' D.P..;;:, ....... ~~ 7!..u,,..,J--GLJ-f~JJ) 
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