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SY:P0sSIUM ON RADIATION SICKIESS CAUSED BY BIKINT ASH

Iryo [Medical Treatment/, Yoshiyuid Koyaza; Toshiyukd
Vol 9, Ho 1, 1955, Pages 5668 Euzatord, Departrent of Internal

Medicine, Firat Tokyo Naticnal
Hospital; Shujiro Okamoto, Depart-
ment of Radlology, First. . Tokyo
National Hospital; Seiichl (Chashi,
Departoent of Rsscarch, First Tokyo
National Hospital; Akira Furukawa,
Departaent of Surgery, Okura Natizaal
Hospital (presiding): Toshio Goto,
Department of Intermal Medicine,-
Sagarmihara National Hospital; Bunizhi
Fujirmori, Departrent of Rasearch,
Socond Tokyo hational Hospital

(Telyo, 27 October 1954)

Furukava: lot us open our discussion on the radiation sickness caused
bty Bikdni ash to which the crcw of the Fuluryu [E:ortunat,o Dragog? V was
exnosed, .

Attending today?!s discussion are Dr. Koyama and Dr. Kuzatori of the
Departzent of Internal Modicine, Pirst Tokvo National Hospltal, who
forsook bod and board to treat Mr. . whose case is still fresh
in our memory; Dr. Okamoto, of the Dopartment of Radiology, same hose
pital; Dr. Ohashi, of the Dapartment of Research, sazs hospital, We
cexbors of the Therapeutle Coapilation Cozmittee would like to proceed
with this discussion and we invite your opinions, I have been asked to
preside over this discussion by rcaoen of senlority.

First of al}, Dr. Kumatori, will you please tell us about the pro-
gress of the disease from the time the pstients first were exposed to
radiation until they were hospitalirved? :

Froa Fxpoaure to Hospitalization

Kumatord: Let mo discuss it briefly, These patients were engaged
in tuna fishing on 1 March 1954 about 100 miles outside the so—called
denger eons. A little bofore OL00 hours the western sky suddenly
brightened, Soma of the crew saw thls and some did not, In any case,
they ruzhed out onto the deck wondoring what itzdght be, About 10
rdrytes oftor the flash they heard the dull sound of explosion so they
decided to quit fishing snd retum Lome. They wore wondering at the
ti o whother it night be en atozic explosion, In any eveat, about 3
hours after thoy heard the gxplosion, the ash began to fall, This was
abcut 0700, and the ash fell until the afternoons The ash accirulated
on the deck to such a dogree that footprints were visible and the gen- -
eral appearsrnce vas liks frost. Soms of the ash penetrated even into
the slecping cuarters. Certain crew merbers prescnted syzptoms of
roantgen intoxication and were nauseated, From this point on, their
conditions differed individually., The ship entered port on 14 March.
By that tire, syzptoms of roentcen burns were apparent. Loss of hair
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was notod several days before entry into port. After entry into port
the patients wore trecated at Yakizu, vhere Dr. lMlyoshi and others of
ths treatment group of Tokyo University had been sent., On 28 March,

16 of the crow members were hospitaliced at the First Tolkyo Natiacnal
Hospital and five of them at tho hospital attached to Tokyo University.
The number of patients at tho University Hospital then was soven, as
two had been hospitalized already. I was mainly in charge of the 16
patients at tho First Tokyo National Hospital, This i3 ths summary of
progress until the time of hospitalicatien,

Suntary of ths Conditions of the Discase and tho Treatment

Purukawa: How let us discuss olinical matters, As othor medical
journals have already reported the external wornds, I shall ask Dr,
Kumatord to discuss chiefly the changes in intermal orgzns, especially
hematopoletic orgzns, and particularly the matter of liver dysfunction.

Kumatori: Let me speak about the canner in which the crew wes at-
tired at the time of exposure, !Most were wearlng rournd-neck shirts,
under spring haorld cr sirilar garments, and caps; soms wore hezad-bands,
At the time of houspitalization, the burned areas were the head, neck,
and wrist, As the men wers wearing bolts, blisters formed at the navel
above the belts froa ash which settled in the waist rezion. The skin
showed red pigmentary depssits and desquamnticn. The depilation oc-
curred chiefly in the occipital region., As inpetigo followed where
hair hzd fallen out, I treated 1t with ungucent. Progress was compara-
tively favorable, but a fow of the men still have impotigo in the oe-
cipit2) rosion., Cencrally speaking, ncw halr bagan to grow in from
about June and the patients at the Firat Tokyo Hoapital regained their
norzal halr distribution about July. The abdoninal wounds left cica-
trices and the piguisntation is gone; but pigments generally are thought
to deposit very gradually,

Leaving the question of external wounds, lot us discuss changes in
ths blood, which we considered an irportant problem. The wen were hose
pitalized on 28 March, 4 weeks after the explosion, In the case of
Hiroshima} this was the period after which ¢ s in ths blood grew
nore marked. The newspapersreported that ths paticots at the First
Tolyo Hational Hoapital ware mild cases; but in reslitv soms of then
wore serious, a3 I shell describe later, and Hr. * was one of
the nmost serious, C:zma of the cmore sericus cases had anemia of
about 3 rdllion, The whits cell count decreased gradually from the
beginning of April; one patient at the First Tokyo Hational Hospital
had a count as low as 1,500 and one at tha Tokyo University Attached
Hospital, as low 23 €00, The throzbocyts. cownt also decreased., By
renoving bone narrow, wa found that the muzber of cells had decrcased;
this conditicn is called panayrslophthisis, PExazdination of the cells
showed 3019 dogree of nucleus disintegration in all cases, including
those where the nu=ber of cells did not decrease, and sozs showed 3
tendency to slight hezorrimpge, e gave blood transfilsions in these
cases, Thonzs to transfusion, the red cell oomnt increased to about
5 rillion but Lo swvitchad to dry blood plasma to aveld excessive in-
sroase in rod colls. The patients who were not anezie from ths bogine
ning did not recelve blood transfusions but cnly dry blood plasma,

In gener~', wa stoprad ths transfusions after the 2-mco'.h pericd of
April and Fay. As for entibiotics, we used interchangeadbly
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penieilldn, totracyclin, and in some cases streptomycin, We stopped
these antihiotics about the middls of May, and used them later as the
occasion dexanded, We also prescribed soverzl ldnds of vitamins, Of
course, rest end nutrition were fundamental; and from the beginning
we prescribed a diet which would favor ths livor,

Those were roughly the conditicns at the bogimming., Some of the
serious cases showed gradual increase in peripherel white cell count
from about the end of April and the beginning of May; the patient who
showed & count of 1,500 began to return to normal, Howvever, in sone
cases, although we tried puncturing the bone marrow at various spots,
the nutbor of cells was s=all and the nuzbor of peripheral whits cells
was 3,000 or 4,000 at the most, (Seo Pigure 35 in ths monograph by
Dr. Koyama et al,)

Soma of the patients at Tokyo Univarsity lHospital bezan to show
symptoms of Jaundice froa ths beginning of lMay and soze of the patlents
"at our hospital, from the =iddle of !’ay. Up %o now, seven patients at
the First Tolyo liaticnal Hospital and three patients at Tolgyo Univer-
sity Hospital have definitely been jaurdice cases. Five or six pati-
ents had a lesser fora of jaundice, in which the eyes were slightly
yellow, Exardnation of the llver rovealed that all of the patients
had dysfunctiona at cne time or another. The B3P test (30 minute value),
sticred that el1 of the patients suffercd liver dysfimctinn of more
then 10 parcent or in soze casss mors than 20 percent, at some point,
Cno paticnt at the First Tokyo National Hozpital still has jaundice;
the thite cell count 43 low and the ryelecyte count 1s also low. This
Jamnilce has recurrcd six tires to dats 2rd the patient has not been
curcd slnce tha end of lay, In ths case of fowr other patients jaun-
dice recurred twico or three times, This is the rough sumnary of the
conditions of disecse and treatrment,

Tho Progress of lr. . Case

How let me discuss Mr. i +« Ths change in the blood picture
in this case is shown in Figure 19 of the monograph by Koyams et al,
The white cell cownt was 1,900 at the ninimra during the niddle of
April., The rgyolocyte count was 19,000 on 2 April and 9,000 oa 15
April. The nuzber of thru-bocytes remained botwoen 50,000 and 60,000
wtil the middle of April, The red cell count w2s about 3 million, so
we geve A& blood transfusion irmwdiately, using blood from the First
Tokyo National Hospital blood bank, Eleven tiansfusions were given,
200 cc each, and dry blood plasma was given 51 timss, 100 ca each time,
wntil the beginning of June. The use of antiblotics has been described
before. After this, the myslocyts count did not increase much, but
the s2rm cyolocytes, scarcely noticed earlier, began to appoar and the
nubsr of poriphsral white cells rose to betuwen 5,000 ar2 6,000 st the
end of May. Tte thrombocytes and reod cells began to inereass, However,
froa therlddle of Fry, ap grorie count of about 3 rilldion was noted
az2in. The liver was suvllen from the tirs of hospitalizaticn., The
BSP wvas 50 porcent in the lattor part of June and definite symptoms
of jcundice appeardd a fow days thercafter. The Meulengracht index
was 60 early in July, and the jaundice was nsarly cured toward the
end of July when the Meulsngracht index was 15, though it reached
30 arcund 29 July. Later, the jaundics was gradually clearing up end
the BSP was lower than 20 psrcent on 1 August, At that tine the patient
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seened. to feel very pleasant and said that he might be able to go homs
sonetime this fall; he asked me to core and visit hinm at his home, Hov-
evor, on 21 ‘August the yellow pigmentation of the ocular conjunctiva
increased somowhat and the patient lost his appetite, The color of
urine grew deeper after 26 August. On 27 August the MNsulengracht index
was 105, From ebout 1100 hours on 29 Auzust the patientfs conscious-
ness was hagy and he seomed to be in a state of exciteront, On 31
August, he lapsed into coma, On 3 Septexber, he appeared to have re-
gained consclousness, and on the morning of 4 September he uttered a
few words, His tahavior showed signs of Korsakof{?s syndrozs from
that timo wntil 8 Scpienber, Be almost recovered full consciousneas

on 9 September and was placed on a liquid diet. Ths Meulengracht

index was 225 on 2 Septezbor and it continued as high ss 140, or
somotinos 160, after that, The patient?s appetite vas comparatively
good; but edema was observed on 6§ Septerbor and it vias presumed to be
an ascitic accutulation, After 17 Septerber the patient lost his
appetite =nd ate nothing after 20 Scpicrber. Frea that time his blood
prossure dropped, his pulse rate increaced, and ho developod sy-ptonms
of so-called heart prostration. Tha potient died on 23 Septexber,

Tnis was in outlirz the progress of thy discase.

let ms give you soms edditional data., Figure 38 in the monograph
shows photomicrographs of the tissue patterns in the marrow taken when
the patient was {irat hospitalized on 2 April., According to this fige
ure the nutber of cells 13 very s::all, showing hematopoletic dysfunc-
tion, After the patient emorged froa coma in Septezber, the white cell
count increascd to 10,000 and 20,000, levleria was obsorved in the
pariphoral tloed picturs, In an x-ray plate of tho chest teken on 17
Scptember we dlscovered a shadow the size of a thusbd in the lower part
of the upper left lobe, In an x-ray plate token on 22 September we
discovered a shadow of tha sane size of a f£ist in the upper right lobe,
indicating pneuronia.

I an folloving the wrong order, but let me read you Mr, Shimatanits
opinions on the elsctrocardiogram of Mr, .

Bight after the hcxpitaligation: at the induyction of the lirbs, the
P wave showed only extremsly flat, low traces, A% right precordial
induction the 8 and T rose slightly and the P (+ ~) showed diphose;
at left prccordial induction, the S and T ware slightly lowered.

The aforezentioned finding, regardless of causes, indicated some
myocardiac dysfunetion. But the P wave gradually rose and the findings
of 10 Angust showed a picture which was nearly normal,

According to the findings of 31 August, at tha second and third ir-
ductions of the liubs, and at the inductions of aVP and V., the S and
T were lowered; every induction showed a conpletely flat T wave.

This indicated damags to the entire myocardium, -tccording to the EXG
findings on 6 end 8 Sept&tber, the 3 and T ware lowerod and the T wave
was flat and low, showing the tendency to gradual aggravation of the
pationt?s condition, According to the findings of 18 Septexber, all
induction voltagss were prozinently decreased,

Ths EXG of 21 Septetber showed extress aggravation and cozplex
arrhythaia accorpenying dysfunction of the airia end ventricles, The
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haart was completely in a criticel condition. The EKG of 23 Sopterber
showed markedly rapdld pulsation and was closrly a prexzortal EEG.

A3 for antibiotics, we gave a total of 18,3 grams of chlortetra=-
cyclin and tetracyclin and, later, one gram of chloranphenicol. Fhan
the patient was comatose we gave a total of 110 mg of ACTH but ncne
was given after 9 Septexber. Ve also gave 570 mg of cortisone,

A large quentity of Candida was found in the phlegn end saliva
before degth. Aspergillus was found in the urine,

Fujizori: I undarstand you rade an electrcencephalogram,

Kunatori: Yes. The electroencephalogram showed a comatose pat-
tem.

Goto: I was in Firoshima on an investigetion for nezrly one month
after the atonic explosisn, I found that the white cell count de-
ereased ccasiderably in 4 or 5 weeks, I also cbserved high fever as
in typhoid Bver and pseudomezbranous ulcerative angina, Did such
symptoms occur in these cases?

Kumaterl: Those patients whose white count dropped conslderably
hrd a terperature between 38 and 39 degrees, But bocause wa used
entiblotics to a great extent, we did not note much septicenia as in
the Hiroshima cases,

Gotos In the Hiroshima cases the white count btegan to rise from
the sixth week and became normal from tho ninth or tenth weeks I
understand that in this instence the white count retummed to rormal in
many cases, Yere thare some cases in which it did not becoms normal?

Kunatord: There were more cases in which it did not become normal,

Goto: W¥as this the result of absorption of the radiocactive material
into the body? )

Kuzatoris Of course, that must be tzken into consideraticn,
Bssides, investigators from Tokyo University who studied the actions
of tho crew on board ship computed the zzount of radiatioen received
externally, This and the syrpto=s must be cozpared, _

CGoto: In the Hiroshlma cases ths extermnsl exposure was momentary;
but in this instance it lasted quite a long tims, As this was a case
of long external exposure, I think the progress of recovery might have
been a bit wore along normal lines, although treatment was scsawhat
delayed.

Kumatori: Thess persons received rore radiation than those sur-
vivors of Iliroshima., We cannot say what nmight have happerad to thea
if they had not been treated in time, For that reason, I think their.
recovery was slow, I worder whsther they were not so sariously injured
as the survivors of Hiroshima, . o

Oshiza: In the case of Hireshira, in general, vwitt‘xin a radius of
one ka frou the center of the explosion, all died instantly; within a

-5-

US DOE ARCHIVES



radius of one to 2 ¥, the injury was sorlous; within a radius of 2 kn
or more, the dataze was somevhat sorious, Scmg who were within a radius
of ons km were saved, thanks to proper treatment.

Cotot In the case of Hiroahima, some persons who were injured by
the explosicn or the heat were savet, oven though they were coxmpara-
tively near the conter of explosion., I am now troating the branch
chief of the Benk of Jepan, who v in a steel-conereie bullding
about 5C0 ka [519_7 fron the exploslon. In his case, the hair foll out
of his scalp within 4 or 5 wcecls; the vhite count dropped and ho had a
fover, &3 a result of blood tronsfusicns ~nd other rodications, he
racoverel in about 9 wcaks,

¥uzatorils In this case, ths recovery was very late,

Ohashl: FKr, . died after a long period of illness, in
spits of all the efforts of his physiclans, Considering the Hiro-
shira cases, I boliove he lived a3 long as he did only because of
propar treatment,

Gotos I agree, in tho lipght of ry experiences at tha ti-a of tl@
Flroihia atcnic blest,

Kuwtorl: Youw, as for the urinary findings in ¥r.
case, from the tie tho p-tient fell into a critical conditicn (:zce
V'3 40 dn tha renorrarh by Foyona et al) erystallized tyrosine
123 fowd dn large quentitlcs, Tils can ba foud In cases of acuta
v ecw atrophy of tho liver, phosplisicus polsoning, etce I think it
i an interesting firdinz, And, froa rbout 26 Auzust, the potassiua
e:iecruticn incroased suldenly., By that tite, the progress of diseass
wa3 pood, consldering tho excrction of potassium,

Coto: I} has passed away, unfortmnately; but was he not
older than the othars, or did he not receive a heavier exposure than
the others?

Ver2torl: T2ing in comond, I, worried about the cthers
€3 a rz:p-nsible man wonld, and walked about tho ship. Ha suhscquantly
crisred tha ship to entopr any port, lest a rerber of tha crow dis at
322, i3 erxiety may have affected his health., Ve do not know as yet
tow cuch radiation he received, Mr, was 40 years old, and
it i3 true that he was the oldest aboard, As for the medical hiatory
of his f:<-ily, his oldoer brother suffered from Salvaraan jJaundics and

i3 yoncer brothor dicd of postrilarial jaundice in Chanzhal during
the vsr,
Furtlnway Did Mr. . o to war?

- -

Funtorl: Na went to the Scuth Seas sbeard a mcbilized ship, His
m2iizal histery does not include malaria, ete; in cnildhood he suffared
from pariostitul of the rizht lowsr jawe After hospitalization, his
37073243 cerva reaction wes negatlva,

Tuti-ori: How proat is the doncor that this radiation sickncss
cdsht bucene ehronde clrilicsis of the ldver?
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Kusntorls Voll, if tho discase 1s prolonged, ths possibilities are
high, Itm afraid. Patients who suffor repcatedly froa jaundlce are
prons to cirrhosis and I am eoncerned gboutthis, (Dr. Koyama then

appears.)

Purukawa: Diet, of course, is a part of the therapy., D1d it re-
quire speclal attentlon, Dr. Xoyama?

Koyamas At first, all the men hnd very hearty appotites and we
found that the onriinary hospital diet i1as not eaoush for them., Eesides,
in Tokyo, it was imposuitlo to fumish the patlents vith an all-rice
digt for thrca r2als evory duys &t tha boginndng, btefore we wore pre-
pared, vo substituted bread for cne nszl but ncrno of_the patlents ate
it. They wsually ats 5 co fora go cquals 0,381 pint/ of rice per dey,
So vm asiei the Mnistry of Health erd Velfars end the Tolyo Metropolitan
Goverriment for a raticn of five go por day., Thus we wore ablo to sottls
tho problea of staple food for the patients. Vo paid clese attenticn
to thoe problea of supplerentery fosds ani developed spsclal dieta for
homatosis and nourishuent of ths liver: low in fats and rich in vitze
mina and protein. althouzh our cooks did their best to propsre good
meals, the food was more sultabls for the wban palate and was not
welcozzd by the patients. Thoy disliked insulficiently salted f{¢od.
They liked vozeizbles znd fish, but uzuld not cat Lfrezh £1sh froa the

P

river, Vo wire vepry such ot a 1uzs to coscwisizte thove

Difczctivity Tests

Tuabiia: Dre Ckarmto, will you plecse discnas the naiter of rodie-
cetivity?

Cramote: Vo ccnducted several tests to obtain date which had besn
requerited by Dr. Koyama and Dr, Kuaaterl from the time the poticents
1220 hospitaliced on 28 larch, 1le wishod to test the desrce of con-
txaination on the-surface of tho body and the excrerment and to dis-
$os6 of such excrenent as soon 23 poasidbls, Dr, Haasda and Dr.
Hayashi weore very cooperative in tho redisactivity tests,

As soon as tho potlents wore hospitallied, wi ¢hanzed thoir cloth=
Ing. V2 exiined the clothing -nd the raticntst belnn:ings to ses if
they vove contorlnted, Tho zurface of e~nh mitient?s tedy w23 cxadned
for centainrticn, ard the exzic-:znt wes zeat d:ily for exadnation.

Since all the clothing had benn changed pt Yakizu, the clothing
the prtients wore to the hospital did not produce a reacticn on the
swrveyzster; but the clothes, shecs, trcusess. ete which scza of the
piticrts k-1 with thea proved to be raZlcoctive, Ir,
strovw stnlals farticulerly showed radicactivitye (Sce Figuse 53 in
tha renograph by Dr. Xoyarma et al,) Tha radlcautograph of the bottom
of the sarZala i3 shown in Pigure 5b of tha =mcnszraph by Dr. Zoyama
ot al and thre radlczutograph of tha sard 13 shown in Ficure 6a and
Fizuro 65 of tha monograph.

A3 In tho diagram ths contatinntion was clearly evident and the
partial docrenicat of ths sand 13 shown in FPigure 7 of the monogradh.
Of course, the sand is 1ipure; but w3 have been surveyinz 0.3 g of
it rizht vp to tha proscnte Hoie are the resultsy 1 Apcil, 1,490
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counts por minute; 10 April, &96 cownts; 20 April, 671 counts; 30 Aprid,
512 counts; the radloacztlvity decrezsed ropidly in this ramrerse Cn

the other hond, wo lnow that it was considorcbly stringer before L
April, GSince lMay it has gradually decreased,

Kow lct us considor the surface of body, The patients were tho-
roughly bathad at Yakizu; thedr hair was cut, thelr aails were tolnsod,
and 2]l contatifated” ar2as wore scrubbed, For this reason, whan
they were hospitalized they showed vory little contaminstion exnopt-
inz at the finzsr and toe nails, whera all of thon shaued roactilons,
Dy careful mszsurc-ent 5000 shoizd a comt of 200, but gencrally the
eomt w23 hotizen 50 and 60, scontarineticn of tha nails vms very
dirficult but was sredeally scconlisied by brushing; by +ha end of
Iy ths emwit hizd decrezssd conslderably. The count at the hair was
very low followinsz halreuts: 44 at ths rexizum on 6 April; 7 or 8 In
June; and 4 or 5 in Auzast, for on2 gram of hair,

Since zlsjuzta olocd supnly was vital to the petlents abt that t1 2,
w3 zcde teois on dred sanplas renging from 3 ng to 7 zg., As the excamt
123 very sosll, we could not clearly deteraine the reaction. Moasurce
rants ware talcn on &8 2-ce evaporatlion iesidus of meduvllar punciure
£luid 2rez thres patiznts, The noisurements zesmed sozewhat greater
thon the beckzrowd [fole/.

A 12-zram fezal reziduea soanwead the sane as the bachground in
-8 exsc3 and showed mora cowmts in others,  Some srutud sizdles
sers dornml serazinza fron bwm clcetrices showad more counts
263 baclizrovnd. I wa3 found that tho bile taken on 23 April
nory ecwts than the backgrowd In 20-ce residvs sanples, Ex-
vocted deeayed teoth oy have more counts than tinbackground, but a
2firite reactlon was not perceptible,

Dr. Daiken Higashi of the il-ura Laboratory, Tokyo University,
tosted the urire szmples tzleen cn 28 March and 21 April and noted radlo-
astivity, Sinca then, ths body surfaces have shovm little reactien,
dus to cleaning, and we have stopped zaling tests,

Teats for radicactive centaminitlcn ware rade rousnly In tils

tem
ITIT2

Zotor It 43 wderatandable that thare would bo mcie counts on
the surface of body., But if the sputum, bile, and medullar puncture
fluid of soms patients showed more counts than the backgzround, dces
this rzan that radicactive substances were absorbad into the bedy by
varlcus routes?

Clizmzbo: Since the teats were coriucted on rozgor samples, we
mast of ceurse ta cautious, Such substances, having entered the body
various roules, Mll bo spoead throughcut the body by the
T25ts on znircals show that it 43 trus of stroatium — which
vy Lo depcitt in bing — of pucsploras, and of calelun, This

.or cciceim3 tha tmzin bedy, and we hzvo naver dealt with
preole=s, Vo nust also ccasider caselully potaassium in the body.

Goto: PRow did the substances enter ths blood?
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Okaisto: Tha msst comren channels are supposcd to be the alimentary
canal (by contarinated focd), the respiratory cysten, external wounds,
or openings in thks skin,

Goto: If there 13 a radloactive subgtance on the surface of body,
would inductive radicactivity be produced insido the body?

Okamoto: I heard that 4n tho bo~blng of Hiroshima, inductive
radicactivity was produced by neutrons; but I did not hear enything of
that nature in L1133 case,

Goto: It mmut ba difficult to detercine how radloactive substencos
entcred the body.

tamoto: Yoo, it 4s difficult undor these conditlons,

Fujimori: HKHow lcag had M, tcen wzaring his straw
sandals?

Qkamotos I think he rust have wora than aftor lending, zrd possibly
when he returned tdo the 'ship to‘get something.

Fujirsrd: If w2 rend the decrcisnt curves of rodlonctivity in
Flzura 7 or the mcnc-ecih by Keyama et e), wa £ind th-t thaoy 2ro not
clear exporsntial frnctlcns, Thecrefors wo know that 1o aro decaling not
with a single elezent but with a mixture of several,.

Olioto: Radicoctivity wia gredunlly radoced in those which had a
shorter halflife, end now it 1s found only in thoss whlch have a longer
halflife, I cuppose this will continus for quite a while,

Fujimord:s TYou said that a good deal of contamination was fornd in
tho nails, Could this be re-oved by washing, just as you would w-:h
your hands before an operation?

Okazoto: A considerable amount can be removed; but the nails wore
hard to decontazinate, The n2ils were badly worn; »o noted nany '
seratches in microscopls exarination; ond we fouxd that it was hard to
deccataminote the niils, Tests on anirnls show that such centazinatieon
rinctiatos into tho marvow of tho nails,

The Autopsy of Kr,

Furukara: Now, Dre Ohashi, will you tsll us sbout your finiings
in tho c~3e of Mr. ? (I udorstand that Dr, Ou2ahi spant
ecnsiderible time in performing the autopsy of Mr, , and X
an cure vwo will al} bencfit from heardng his findings.)

Chashis I rushcd to the hospitel on the aftarnnon of 23 Sept-
e~tar, 13 socn as I w3 nstITied that I, t-d taken a swiden
turmn for the worie daupite thae great sacrifices made Ly his physiclans,
But I tlron leamec: that La had died before I arrived. I was not one
of tha doctors in cherze, but I folt very discouraged and went di-
rectly to ths propar dectors to aski what to do. Although I had once
porfor-24 a partial autopsy on a person vwho had died as a result of
tha Hiroshlma ato=le ¢x»l-oslen, I knew nothing abeut “his new railation
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sicknoss. Uthen I was told to perform tho autopay of Mr. y I
could not h2lp feoling the izportant responsibilities involved. How-
evor, I perfor:zad the autopsy, (as has becen reported in tho news-
papers), thanks to the enccuraperert and assistance of the doctors

in charge, the clinical study group of the Cozrdttee on Countermeasures,
Professor Miyake of the Departrent of Pathology, and others. I entered
the autopsy room st 1130 and heard 8 detailed report of the clinical
progress froa the doctors in charge, losting nearly an hour, The
autopsy bogan at 1230 and ended at 0530 the next morning, During

the autopsy, Dr. Okamoto conducted radlocctivity tests on various
extracted orgins, However Dr. Murckard of the Fiwura Laboratory
strossed the virus censidorationa so I porformed tho autopnsy in

the presonce of Dre Jo of tha Virus Labsiatery ond Dre Eto, Chief

of tho Pathology Dapartrmont, to wihea tho data sors furnishe:.

trerozeenlie Findin-s

Dr. Fumatori, tho doctor in charge, rmentioned in comnection with
the clinical progfress of i~ \, the patient died after 3 months
of treatment. I think lr, nimself did his best to aurvive
and the physiclans in charzo did their best to save him, If the
treatmeont were icproper, he misht hove died lzte in Au~ust vhen he was
co-ntesa for tho first tia, For tlo efloirts of the physlelans in
cineze, lot ©o offor ry 10:72cts. Dosp’te his critleal condition his
novrizhront W3 nst too L-4, Qs Lodsit wis 1,57 zztors and his welsght,
52 ¥ilosri=3, It chould bo ro-amlered that this wolisht of 52 kilow
creo 3 inclided ascites, His ccolition weuld not be so geod if ascitea
o cwzluleds But the Jountice threvsiout Ida skidn arnd ruzousze vas
considerebly strenge The ablodnal rezion was extrernly suwollen.
IIcwlco of cuttravaszation wiro scen hero and thore in the back and ths
uvroaer frontal part of the chest., &3 Mr, Ckamwto mentioned soce tire
~co, there vere traces of rediaticn dermatitls in the skin and there
vure pigrentary deposits and partially discolored aress on the neck, the
lezs, ard tha back of the {cot, The partinlly discolored arcas on the
neck indicatod strong external bota and ganma rodiation.

Opcning the ebdozinal cavity I fouxd about 2,6 liters of yellow
ascitic fluvid, Ascitic accretion 13 a very tad sympilom 4in radiatiom
¢iszrses T stom-~ch was greatly enlorpged, vhich is a sign observed
a acute centazizus discases and toxicoses are asgravated., Thae liver
wea nlao atroride, The rin of the liver was slishtly thrust out at
tho arch of the rib and was so indurated that it wvas easily palpable
wlthout removing the rib,

ihzre vas a deposit of 115 co of liquid & tho pericardium; the
linvid wvas dork brovm and se-cvhot turbid, The quantity was probebly
somziint Inerenced, The hzart wn3 somewhat in transverse positiom,
and the rizht atrium was coasiderably enlargod. At the front right
pirt of tho epleardiua villl had bogun to fora as a result of the
eprearsnca of new fibrim,—end this wes stronsly ccngested, The pleura
h-d rdlzored fibrously to tho uzper parts. At the lower part was a
rasidunl cystifeora moszbrons containing yellow exosmotie pleursl fluid:
14 co on the lcft and 17 c@ oa the right,

Hz:wrrhaze spots wirae observed hers and thare In tha epicardium; at
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the front of the richt atrium was a tendincus formation. The ryocardize
layor was very soft and diffwvsive cxtravasetion vas chscrved below tho
endocardiun of the left ventricle, Twrbidity was consplcucus in the
ryocardiun, The valves and the lining merbrane wore tinted yellow,

The left lung weighed 54,0 grams and the right lung, 2,0 gres., In
the S5 area of the left lung we obsarved & froctified nidus of pnouuonia
tha size of the tip of the thumb; ¢his wos later attributed largely
to a mixed infection of aspergillus, The surrounding area was charac-
teristically conjosted, At the lower lobe of tha left lung was an old
sarcotic nidus of rreu-cnia surrcundzd by interstitial prieunonia focl
the size of a ~c2ze esz and occasicnal rnoerosis, The circu-ference was
ret vory distinet. In the Sy and S; arcas of the right lung were
cceasional grey foci of hepatic degcnoration larger than a gocae egge
Tre area was promincntly edenztous. The ly=3h nodes at the lower basin
of the lungs wirs not swollen despite the aggravated pneuminia, In
section trey were scoowhat red and gererally atrophic. In correlation
with the autznsy vidch I perforczed on thosa who died following the
Hiroshina atomie explosien, I tlouzht this was a very izportant finding,

The weizht of tha spleen was §0 graas, which is not so great
considering the extent of tho chinges in tha liver. In section it was
rich in blood; whzn I inciszed 3t I covld 3t motldng substontial, The
tralocudre lends cove concl’ovlua, Tid Lioniilde fellicles voro few
In micter end enly esrizin of Yo icre visibls; I think there wns
som@ invelve ant vith the 1y:2h nedes at the lower basin of tho lungs.

S8 o)

Tavt, I oshell diseuss tha liver, vwhich 13 ratrer prebletatic, The
veisht of tha liver w23 €50 grams; the size wis not so far from normal,
It w23 elasds and firm. Tho tepetun showed somo soft wrinkles; the rim
of the liver was corparztively thin and the surface was grey-brown; in
section it was ysllei-brown with varicolored areas, Macroscopically it
was essurzd to be the plcture of zdvancing cirrhosis. The bils in the
gall-bladder vas yellow and brevme Calculd or other Inflamzatory ob-
structicns wiilch may causs Jawmiice wtre not found in the ductas,

The left suprarcnal waighed 8 gra=s and the right, 7.5 grams,
The left kidrney weizhod 220 grams end the rizht, 190 grams, The
¥idncys szre soft; In sectien they sr.onred viory turvid and edoamatous,
brown-_rey-creen In cslor, which 13 chorncteoristic of toxde obstrus-
tica of the liver., Tut this cz:e suzsists the edvanced dogen~ration
vhlzh {ollows serious hepataryia, I think that the chanzes in the
Iddricys and in the hemztogenlc system deserve careful study,

The pencreas weighed 170 grems, a bit heavier than normal, and
vas lirht yellow, It showed a larze, rouvsh, lobulated structurs and
vas soonvhizt hard, Ca the surface and In scctlon, the parts corres-
pording to the head and body regions showzd sane fat necrotic nidi
hero and there, . e
¢ Tha gratric mucoesas vere atroghic ond edezatous, covered with
rathicr abunlznt mucus, Icar the cardiae end pylorie regions we ob-
served scw3 grey—mite and greea depesits caused by Eumyeetes.. The
ducdenua end the s:all intestines contained grey or Uight yellow
Tueuse Tre mucosce of the small Intestine showed occasional hemor-
razge pointa and were atrophie., The ly=phatle system was hardly
visiblo to the nrled cyo, I think this firding 4s vortky cf nots.
The 1111 of t%3 colen vwis gererally sindlar to thit of tha s:zall in-
testine but highly elorztous; tha ceclon contaired light y=1low,
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muciforn soft stocl, 37211 drops of cozparatively fresh blood wxre
observed in the colon., The lyzph nodes of the rcsentery and lateral
abdozinal aorta wore sozmewhat visible but 2l were szall end flat,
Even in section the plcture of proliferation was not observed, which
1s similar to the Hiroshima cases,

The left testicle weighed 6 grams and the right, 7 grams; they
were both atropaie. The scrotun was also edematous,

The ezoph2sus showed extravesatlon and the mucosae were noderately
yellow, In the velns of the lcuer esophiagus we rocozniced some en-
larserent which vus assumed to be a varlx, The tliyroid gland weizhed
17.5 graws 2.4 wa3 sc- >vhat atrorhies The lymphatie tisswe of the
rodix linguase was atropiieds Tha tonsils were the size of the tip of
the little finzer ond rod in color; the left crypt contained pus. The

rcnchi and mucoseze of the trachea were bilaterally hemorrhagle,

Tna brain vuicazd 1,430 grama,  The meninges »oro yellow; the
ratter was protably c«ie:ﬁ.tous end tie blocd vess:l3a of the mucosas
of the :=pinal madulla weore geﬂer“lly zwollen, Tue pltultary glend
waighed 0.75 grem, which I conzidcrad a bit hezvier than the norm.

Tre Sarred of tha focour vas rad et thao edzz 20d tended to be.

i . Ta3 center wa2s .'; Zullar ard cccosden ':]_.y golatircus, The
iaphiyais “‘rr‘ox- ws stror )y yellow aad gelatirous; thers were no signs
f r'cd caculate re"egera‘.icn in ths Le-atopoletic nidus., The marrow
of luar benea, stermun, iliun, ete vers red-brown and ths cells w«m
rot very 1z T2 Tka cells ware beccming fibrous end the nucled we

i 22vllar.inplaces,  Fusther tha centrel gelatinous portions wore nidi
of regencictieon will be cdetermined throush further studyl Since it 43
ro3t dmportant to doteriina which portisn of the marruw recoived the
gv‘c”est Lnfury an:[ Just Low rczroacration occurred, in our attexpts
to undorstioed t is 'iLw:e, w2 shrl) cenduct more tests,

Dartdial Towlc-f-3) Findinzs

Cna m=nth has passed aince I corpleted the autorsy. Our lsbora-
tory 13 i ry pocrly ejquipped and we have bcen unable to work satise
factorily; but we are now freparing histolozic:l specirers in eocpera=-
ticn tith all =2sbers of tho laboratorys V3 are ~o::xg to ask Dr. Ckamoto
to ~zke rrilozutographis of the specirens, After ths specicens are
returned to our laborctory they will provide data for determining the
patholozizal and histologleal changess Of course, we will depend
heavily uncn the data of chexlcal analysis by ths Kimura Laboratory ard
data zreziied by Dr. CTto, the departuent eiliof, and Dr. Jo.

Now 1zt ma tell you w2t has bess clarified by the histologlcal
tests, A3 tha attendins doctor3 recozpniced, after raking partial tests,
ve also found that the ccniiticn of the mirrow was similar to that of '
z-ageloprihisis, Partial reecvery wis secn in tha marrow at the
canter of the boze, Injury to tre arythrocyte systea was slight; tut .
the lcucocyte systea and the glent zarrow cells vare not fully recovered,

As for tha liver, wiizh 1s a zatter of controve=ay, thare was no
typleal elrphosis., Tuo liver was In a state which might be called a
sort of fibroiis, Tl livcr ¢c1l3 had rather suddonly degenerated amd
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beoen destroyed., The conditicn resesbled rod atrorhy, In the Glissonts
shezth wa observed cell infiltration typiecal of hepatitis. The liver
‘colls which survived had soxcwhat regenerated,although only slightly.
\'a also noted the formation of pseudolabules, Proliferation was
corparatively prominent 4n the biliary ducts, which also revealed bile
deposits, Fonosiderin deposits appeared in the liver colls and
Kupffor?s cells, Around the lobules the liver cells were bescoming
adipose., The findinpgs indicate that radicactive or other tade sub-
stences destroyed the livor and that the destruction was quite corious,
Partial rogoneratica hed occurrcd, but the rocicered poitlons were
abcut to be dostroyed azrin, These changes corraspond to the elindcal
prozvess In whilch the sams syrmptows recurred, Put ve must wait until
the data of Prof. Cliamoto and the Kinura laboratory of Tokyo Univer-
sity vill ba zvailable tofors w2 can reach a conclusion. If it is
found that radicactive oleronts wcre concentrated aound tha aroas <f
chanpe, or if any portincnt data on suzh elemcnts are available, I think
we vill find thea very halpful, A beok by an Axerlean nesad Blooa
discuczes wony exporirents on anirmals, wiing radloactive elezents,
There should naturally be great differcnces between andrals and huransg
but Bloom made radiocautographs of tho liver, having Injeccted radio-
active isotopes into the animals, and demonstrated that the isotopes
wore diffused 4n thae liver., Still, I hear that in some czces it does
rot bring about =:i~h chrnze In the Uver, rorpiolozically cpezking,

I warstand heicvor that a zerdous change occurs when plutcaium 4s
v.cd,  Althesuch roifonetive cle-2nts were found in the Jdver according

o morpholozical changes wsuld eccur and I feel that this point must be
crrcfully watcked ~and stwdled khorcaftere The foct of active regenera-
ticn In the lver, marrow, tcsticles, ard lyuph nodes has greatly helped
in analyzing the findings,

The spleon usually bLecomes cedematous when there 1s degernation in
tha liver, But in the case of Mr. thore seoxs tobe no such
tendency to cdema’ end on the centrary the spleen was small, The blood
vessels were considerably enlarged and the ly=phatic follicles were
atropalc; but soxze regensration was observed, Hexnatogenic nidi were
not dexonstrable, ’

Chole~le rapheosis was cevere in the lddreys. The tubules contnined
emeralnt with conapicuous bile pigmant and sidérin deposits were ob-
served in the epithelium of the tubules, indicating soms dysfunctioa
in tha rtaobollsa of iron.

I think the liver depgeneration fully explains Mr,. death,
but I think tha heart also hzd so=2thing to do with it, Torard the end,
the liver and tha heart, as in tha kidney dogeneration, acted somewhat
like tho two wheels of a cart, The chanzes soan in the heart were very
serjous: the ryocardium had atrophied, and it =ight be said that the
ryocardiae fibar was tuwrned into connective tissva fiber, In the zyo-
cardiva w3 observed irdi3tTnet e:travasatien. The hemorrhagic dogen-
aration balow thse cyccnsdiun znd the endocardium was very serious,
which substrntintes the f£indirgs of the EXG descrited by Dr. Kuzatori.
The atrophy ond infla~ritory chanzes of the gastrointestinal mucosze
are protobly conrected wvith the hepatic dysfumetion. Since direct
influcnce by Bikini ash penetrating the bedy via tha mouth 43 still a
poszibility, 2 3hall cciducst very careful dnvostigations,
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Tha atrophy of the lymphatis system may have beon due to radiation
siclmoss znd wo plen to study this matter very carcfully, Although we
hava cxeined only the lyaph nodes of the mosentery, the neck, and the
armpit, wo found that in the mesentory the lymphatie sinus was consid-
erzbly expanded and the endothelial cells wore prominsntly proliferated;
nobilization was obsorved, Proliferated endothelial cells were gorman-
dizing the nuclei in which red 2nd wihite corpuscles had been destroyed.
Owing to proliferaticn, tho original ly:phatic tissue was rather
atrophied, resulting in a strvciure in which the cortex was difficult
to distinzuish and the ccnbter 723 hordly visible, The lywrh nodes of
the arpit were ratler atrophle and the cortex contained glassy de-
posits, Tioe ly=ph nodes of the nock showed atrophy, endothelial
degencration, and developzent of polynuclear glant cells, It w23 very
difficult to grasp the meoning of these findings; but I shall study
them further,

The testicles aprpoared sozewhat atropnied to the naked eye., Histo-
logically spoaking, spernztogonia were scarcely in evidence and nmature
sporzatozoa were not seen, Tna bazal mszbrane of ths spermstis
tubules w23 promnently swollen, On the other hamd Scrtolifs cells
and Leydig?s cclls veore observed without difficulty., Degensratien in
the testes, togathor width henztepoletic dyufunetion, 13 very hishly
characteristic of 1ndietion siclin::ag,

Cther matters valeh I an now stulydng and which aro not rendy for
teloy?s diseussion will bo fumishnd to tha M2dical Civup of the
Crwieil on Counter:essurca for furtier guldonce and rdvice.

Suitary

Thus far, I have discussed the pathologlcal changes in Mr.

caso; now let me suxrarice, First of all, the changes amcaused by
radiation sickncss. I believe trey occurred in two ways: frea cx-
tcrnal radiation end fronm internsl radiation. One would suppose that
ths dogeneration from beta radiation burms would appcar in the ecto-
dermal skin or the pesoderzal or f2senchyms organs and tissues, But
the problem was to deterine the forma and their scope and we must
goosp the eharicteristie ~orphological changes secn in redistion

3icizirza,

Thls was my first exporience with these complications but I vould
diaznose hapatic degoneration followed by cholemda, As we all know
very well, ths liver is the largest organ which eliminates toxic sudb-
at~~c23 and in ths cace of iLr, I presuua that tha radicnctive
olzroats, widch destroy nucled, enterca his tody through the oouth or
skin and thus ceaused theae changes in the liver, Other causes then
profuzed serious degzacration in the liver which was alreedy danaged,

A3 Dr. Kuzatori has explained in the cass of Hr. thero was
3 hoz-topoietic dyafuvnctdea exrrezponding to uaregensrative anesia
causzd Ly the EV-ind ash, 2:d neturally bloed or plasma transfusion

was rejguired, For this roasen tho diseass was often called sercus
herutitda, 1ich 43 distinctly a possibility. Howover since this
matter will concern tha course of future tharapy in Japan we will
ccndust coareful atudles and furnish you with our findinzs for further
cyathssda, Cur findin-s in tha 1fver w2ra vory sindlar to tha (ind-
irza in sercus hepatitis or infecticus hepatitis; but we :-rnot
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determine whetharsuch chinces zre cauzed by virus alone, As I mentioned,
it 13 pecssidble that such chanzes résult from internal rodlation via
fiscslon products produced in the liver and it 43 2lso possible that the
marrow or the mesodermal or mesenchyma organs, which ero susceptible

to radiation, wore indirectly attacked and that those changes followed,
This point must be carcfully studied from varlous angles., Let me add

that if any virus is found in Mr. liver, part of which I
sent to Dr. Jo for detoction of virus, I will have to reconsider the
case, Hovover we cannot deny that in the case of Mr, there
vas gozs Jiver dysfunction caused bv redloactive clements of which we
have knowm nothing until rew, . gusuuted to brpatle
dysfuacticn but it remnini an izortant tosk to dizcover the true

charaster of raliocctive chinzes In the liver. For this purpose, 1
alncerely hope that you will crcowrage and guide us,

43 T montioned at tha trinning, e, ccndition had

bteon zorlous for cuite a loag ti—2. Ordinarily ko would have died
carller, Thuorefore I fecl that there wire certain serious corpho-
legical changes which hadrot been recogaiced omtil nows For instancs
the myootic involverent could ba raised for discussicn and wo must
¢rnsider very carefully the chance that it might have disgudsed ixzport-
g1t findinzs on radiantion sickness, Anything remaining after thase
csasiderations wvould ba radionctive morpholosical chanzes, at tho tioe
of M. dezthe Titro 13 no doudt that the «~dn causes of
droth vore comosure to tho redicactive Bikind ash 2rd rorgphological
chanzes following the cxwsure,

Fumtkeizt De. Chomoto, can ve not ermect to ses thoe :1c3ults of the
rrdiesutosiaph of tho o na?

Charwtos I have beon exaining the radicautograph in cooperation
with Poolessor Fen of Chiba Univorsity, and I expect to discuss the
¢ata in a couplo of days wivh the Kirzmra Laboratory end Dr. Eto of
the preredicel lcboratorys Tro Kirura Laboratory will probably make
cn znnowncement ebout it, The newspopors reported that the Ki~ura
group observed reaotion in the kidney and the liver. Dr. Ohashi, what
are the findings on our ani-2l experiment?

Ci~shi: Tre animal copirimzat perfor—od by Dr. Okasoto involved
L3 wse of rotlesctive stisatiua ca pabbits, In tho livor cortzin
d.sareration Ak necresis vas observed around the lobules end I recall
som@ morphslojzical changes at the same tims along with cell infilt;a-
tion near the Glisson?s sheath, I thought if such édonditions were pro-
lonzed they would develop into rather serious hepatic dysfunction. For
t+33 rocasen I find the exprriceont very valusble, Of course, consider-
2tle dogenaretion vas obzerved in tho lyashatie systea of tho spleen,
tho kidusy, end tho inteatines, togcther with hszatopoistie dysfimction
in the marrcw, cte. - -

I shzuld lika to 24d that eu=ycctes ware found In sputua taken
wile U, vwasalive, In urine satples ke found espergillus,: ;
1 lsoscopie cxazination of the lungs shoved suppurative pneusonia cixed
with zycolia of aspsrzillus rmostly in the center of the alveoll, It 4s
zfe to say that soms myceldia brols down the walls of the blocd-
va3sels ard a3om3 perotrated the walls, But this occurred toward the
end, and it r-=3 boen noted in the litorzture that asporsillosis is
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often secon in anctie patlients and in those whose illness is accoxpanied
by disturbances in consciousrcss, r. case included both
of these conditicns and it was considered probable that such fungi
wore present toward thes end. The question is whother thess fungl did
any harm, Antiblotics must be used In general systozic conditions of
this type where there is danger of infectious discases complic ating
the existing hematopoietié dysfunction; mycotie involveoacnt is in
inevitable result of the use of those antibiotics, The doctors in
the cass also took great paina to prevent thils, Vhen vm appeal to
entibiotics or trznsfusions in tho fulure treatment of radiation
siclmess wo will have to cansider ths problen of fungl and viruses,
Through the caze of Kr. ve hive learncd a great deal,

Fujizord: Wwnat caused the emlargement of the right atriun?

Ohashi: I think it arcae from the resistance to pneuwonia. The
portial conditien of the right atrium may have occurred froa such
czuse, although I am not certain of it.

Fujimord: Dr. Ohashi and Dr. Kumatori e:plained in detail the
problea of the ldver. But the matter of transfusicn turns out to be
aulte subtle and I L:‘licvc:» that tha treatzzot will tacoze more and
more cozplicated, Tieensfusfen 13 w,olumly nseessary for propar
troatoant; but I weuld 1iks to slo vhiother riy dota are avail-ble
abcut ths ralationship boticen the quantity of transfusion and the
dysfunction of the liver.

Furatordi: Vs cronot abondon transfusion cases of pantyeleorh-
thisis, I exarincd those who gave blood for the Blkini patients and
found that other patients who reccived blood from the same porsons did
not develop jamndice, A different porson supplied blood to the Blkini
patients each time. I an now examining the dry blood-plasma,

Koyara: Transfusion of blocd-plasma is also a problem. Soce of
the 16 patients, who were rot given transfusions, had lov-grade
jaundice after recelving blood-plasma,

om tha very bozinning wo ccasidered serous hepatitls so we
p‘ t?'.a scira of 2]1 the psticnts separately from tha time of initial
hosplitalizatica wtil now, Ticse cean ba examincd as the occaslon
¢2:m3ds, It has Leeon oy cxperience that no patient has died of jaun-
dicas or hematiti i which occurred after blood transfusion. All of theax,
recovered soootily, without suffering recurrences, Dr, Kumatori is
now cxanining thoe dry blood-ploasea,

v .

J\) ¥

CGeto: Dre Chashl has dosecidibed the sutopsy in detail, He told
u3 that La could not rule cut serous hepatitis in the.case of Mr.
hepctic dysfunction, Does this mean that although serous
hepatitia -dght ba congidered, the dysfunction resulting froa the
rroscace of rad_‘.o-.wf ‘9 sustr:ccs vas the pricoiy thing?

Cr-:hi: Yes. I think the ::2in objcct of our stuiy should be to
clarify thcae doubtful points, Of course, I am not eli-inating
cerous hepatitis, It 1s also an i:portant problem; and as the study of
radizticn siclness 1s really difficult, I hope wa can all cooparate
in fustropr rozonuch on tlds albjoct.
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.Goto: Since this is a very irpsrtant problem, I hope you will give
~u3 a couplete picture, .

Pujimord: Dr. Ohcshi described the =crious pathologicel findings
in the teaticles and I think this will affect the survivors psycho-

logically.

Funatoris I examined tho reproductive function of certain patients
and found that the nuubor of sper=matocoa had decreased, the shaps had
bacoms abnormal (althourh the nusber of spermatozoa was normal), or the
motility had been rcduced,

Fuiizoris Let ma mention sc-othing wiilch I felt at the time of Mr,
death. FKr. death was of course a shock to the

whole nation, Ve wsre deeply moved when wo wi3re asked to porform the
auvtopsy, and I was very grateful that his surviving family granted
par~dssion. (As I recall, His Imnerial Hinhross Prince Chichibu left
a will ccncorning his oim zutopsy.) As an old fricnd of Dr. Ohzshi,
I vividly remczbor him performing this autopsy with sincerity and hum-
11ity. ‘hen I heard him speak with such gravity I was deeply touched.

Chashi: I thonk Dr. Fujimord for his tribute. Wa wore asked to

parfora the autorsy by these who wiere with lir, vinen he diled,
I think 1t wn3 zia'nly the great soorilices by tho decters in charge
that Looresaed thra Lizadiate werlicos of tha fa-ily wiio woro with the

prtiont, Withowt waiting for the arrival of othar rolatives vho wore
in Shizuoka, they asked for on autonsy witiiin 5 hours of death, wiich
moved us deceply. The wishes of I'r. and of his relatives and
tha efforts of the plysiclana In charza viio Lojortant factors surround-
ing the autopsy. Ordinarily an autcpsy is porfor-ed when all the

famdly nembers are assembled, Had this becen the case, his auvtopsy
rmight have been perforzed the next morning, The fact that we could
perfora the autopsy so early was very helpful as there are post-zortem
chanzes; ve are very grateful for this,

Troat~:=nt of the Patients, and Othar l:tters

Furukawvas I should liks to rmonticn ths attitude tovard receiving
such s;ecial paticnts on ths port of thre Tolehl Hospital, Tho organi-
satica of porsens to care for tho paticnts, ths 1inison within the heas-
pital, r/nd tha llalcon with the Univer:zity were all very woll hendled,
Cther hospitals which zight have such cases in ths futurs aight be
intcrested to hear about this, tould you please discuss it for us?

Foyam1: I think it was on 16 !larch that I received a telephcns call
froa the !dnistry of telfcre. As scen a3 the conversaticn was over I
r2de a rerert to the hospital director, who said that he would do his
btest to talis care of the paticnts. I then replied to the ldnistry that
we could coxply with their request. Ue did not know when ths patients
ware comdng or how many Yo expect, but wo mide premarations anyway.

Va3 w2ro to1d that =mzst of the ceses would pose hezatological problems,
I prozesed forning a group of doctors to take care of these patients,
with Dr. ¥ut2torl as tho chief, and did so at ths instruction of ths
direstor. Wo then lcarncd that ths patients would bs coxing in on the
25th, As vwo thouysht of i30lating the patients for the tirs being, we
a3ked the riurses to malle suitable preparaticns. Vo were told to keap
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the paticut?s thinzs scrarate so wo inmediately preparcd for that., At
that tize most of the waids were full, end thors was none with 21 erpty

N beds,. . Vo thoucht of evacuzting the urolozy ward at the corner above
the auditorium, since it would be very easy to suporvise, Eut in that
ward we had a paticnt whom we could not nove; besides, the beds were high
and the ward was located threoe flights up, so it would have been
troublesons for the nurses. Therefore wa vacated two adjoining wards
for intornal modicine, removing the patients in the ward, with their
beds, to other warda., Ve put 16 beds in tho ward and got tio nurses
from another warde. %o prepared urinals, urine storage vessels, boed-
pans, sputul cups, ete, to esch, with proper bed nuabors,

wWa doclded to diczcuss exnmdnatiens *-1th Dr. Ckavto of the frdi-
ation Dapartnent and elso with tha Testing and Surgieal departments,

In addition to Dr. Kuuatorl, w3 also nssigied two interns (Niltani
and Fukuda), Wow, with Dr. Shibuye, who returned fron tho institute,
the nurber of dectora on the project rose to thres, Since thase cases
also involved the Ctorhirnolezy, Ophthalmolony, and Dermatolozy depart-
z2nts, wo docided to discuss tho situstlon with the chief of cach
departzent, After Dr. Shibuya returned, the therapy proccoded quite
szoothly, Dr. Kumatorl was responsible for cell counts and narrow
atuiles. Ualcr tho spleniid guldence of Dr. Mumrtori, the young peopls
did so well th-t cvoarything voat aleng very nicely.

>

Dr. A ~"1 of the Tciving Dopnrt cnt cxrwiinod the urira, W2 2:led
Yr. Hino to cinafre Jiver fumctlons and Dr, Ishi of tha Toating Copart-
mzat to perform the che-dcel arelyses of bload and urine, A3 ocur hoz-
rital we3 not cquipped rith a fleamg cpcchrophictorater wo a2sted Pre-
feszor towiwra of tho Tlocheristry Cop-stinzat of Tokyo vween's udi-
cal University, a part-tizo noilber of our hospital, to do the quanti-
tative enalysis of salts, and excellent results were achieved, V9 all
think him for his efforts,

Dr. Kuzatord mnintalned constant contnet with Dr. !'iyoshi of Toljyo
University, :

In treating burns and changing bandages w3 rolded on EDTA baths and
pat the patisnts in the cars of the Surgical end Derzatological depart-
zents when trey came out of thelr baths, A tize sch:ilule was arrsnzed
and tha .czeas moved aleag very s-oothly.

Turux~iz: Deblic and Jowrnalistie oplnion ran very high., Yeu must
have suifeired sozewhat fron these opinions.

FKeyama: At the teglrning Ur. Kunatori primarily was taking caro of
e, '« Cut as the p=tlent grew worse, hoe becama very busy so
Dr. Kuriyr-1 2rd I were often called in to holp.

Euzatorl: Tre reporters who wire concerned with this case ware
vory understsnding, and alttouzh thore were soma afsundorstandings and
corplizatiens nt tha™HTrlrnine, they are very undoratanding cven now.
Eut v3 1vro often troudled by press photopranhizrs.

Chashis Ve perforzed the evtopsy in a room with all the windows
tishtly closed, zs in a stean bath, tut we forgot to cloas ths overhend
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wintow ‘hrough which wo were photographad. Wa undorstand thelr eagcrmess
to take plcturcs, but I think their beshavioer was a bit exccasive,

Famatori: The picture appeared in Yomiuri, the Tolyo, and the Sun.
But we protested by telephone and all the papers excopt the Sim drorped
the pifcture from their third edition.

Okamoto: I would like to 3dd one thing. Thus far the doctors
in charge have described to us the treatment and symptoms of the dis-
ease. Dr. Ohashi has discuszed his patholorical findings.in detail.
I think it will be very Imporicnt for wI, wid are in charge of the
exaziraticn of radionctivity, to dnvestigate thoroughly the sy:ptoas,
the findings, erd tholr relztienship with the coxplicated radiation
exposure factors. .

Furukawa: I have still =many things to ask you; but as our tirs is
rnning out, let us close the discusision here,

e, death was a grezt shack to the people of Japan, 4
sisnature caapaign azainst atoxmls and hydrogon explosions is now being
conducted on a nation-vide scale, Wo hops that Mr. death

will riot have baen in vain and that such etozlc znd hydiogen explosions
which bring =dsfortume uran mznkind will ba atenned, Told-y%3 ovening
rrp2es enrried anoartiele cront tha Tatieabts loiiving tha hoapital cae
eftapr arnotrer, arnd I an vory plecsed atout it. I sinccrely Lope that
211 02 potlents will recover speedily and aoon be discharped froa the
hosrdtal, Fow, in conclusion, I nray for the repose of Mr.

« Tornk you a;~in for tnking tina froa your busy schedule to co:oe
cnd join this dizcussilen.

scu

{The diacrams uzed in this d scussion ere from the ncnograph by

33
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