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The autopsy of l'r. FKubsyora was performed on 24 Septerber 1934, batween
0510 snd 0320 hours at the dissection rcoa of the First Tokyo Kational
Hospital, 5 hours aznd 14 pinutes zfler derth. The autopsy was atteaded
by Higashiichi EKuriyama, Vice President of the hotpital; Dr. Tochiku, Pro-
fessor emeritus of Tokyo Unlversity; Profeszor Shinizu, of Tokyo Univers-
ity; Dr. Orura, Chief of the KEospital Section, Surzau of M-dical Affairs,
Iinistry of Velfare; the group of physicians who treated the patient;
Profeszor yiyake of the Fatholegy Capartnent, Tolyo University, and the
vnbers of his class, lessrs, Siaito, Fukushi, Fuhwuda, Qhukira, Gtsura,
etc; I[>nssn [sic] Chalef Pathologist of the 403th Corps, United States
Army; Dr. ¥usano, Assictant Profes3or of Patholopgy in coxmunicable dis~
eases; Dr. Kivsudaj Qishi Hto, Chief Prihologist of the Koto Premcdical
Departnzat, and othcors intevested in this coce,

CLINICAL DATA

Frior to the autopsy Dr.Eoyama, Chairzan, Departrent of Internal
Yedicine and Dr. Kuumatori, Chief Physician gave a full one-hour report
on the clinfcal prozréss, A supmmary of this report is given belows

Aikichi Xuboyama: age, 40; sex, male.
Clinical diagrnesiss radiation sickness,

Yr. Huboyrira v°3 cxncsed to radicactive ash ncar Bilkinid on 1 Ifarch
1254. E2 spent tvo wizks a3 chief radlio operator aboard the ship
followirg the exposure, arrived at Yakizu Port, Shizuoka Prefecture, and
%58 hospitalized at the Internal Kedicine Department of the First Tokyo
¥ational F2spital on 28 l'arch, At that time he was treated for radiationm
derratitis in the nock, the lateral cervical resica, and the legs. The
*hite c2ll couvat was 1,860 in mid-April aznd 3,000 toward the end of April.
His teuperatura roz2 to 39.3 degreas but fell greduzlly and recained
slightly above norual until about 7 ay. The white cell count tose to
batwcen 5,000 and 6,000 tovard the end of May but the nurber of nucleated
cells in th2 rarrow did not increase such: 9,000 was the mininum and the
count vag goneralyy below 50,000, 7The red cell count was 3 million when
he was first hospitalizad; bleod platelets were betSsen 30,000 and
40,000. 1Latar, following blood transfusions, the red cell count in-
creased to between 4 million and 5.3 nillion, and the nucher of blood
platelets rose to azbout 330,000, A condition of ane-‘a was noted at

-l -

510385

us 20z ARCHIUs~



about 300,000, Tovard the end, the white cell co.nt increased to aboit
20,000; marrow cells a.d nucleated red cells were scen in periplieral blood
and le kemic reaction was observed.

The liver on palpation was somewhat nore ind.rated than at the tipe of
initial hospitalization. ULiver f.nction also was impaired and BSP (30
zin.te value) was 50 percent toward 20 J.ne. Jaundice was observed around
24 June and the jaundice index by Leulengracht's rethod was 60 between the
end of June and the beginning of Jvly. it fel1l to 15 toward the erd of
July but rose to 30 carly in A g BZP (30 nin te val:e) was 20 per-
cent on 11 Aug.ust and tha patie nt’s ancral condition vwas good; b:t the
patient lapsed into a coma on 31 A.g.st and reiained so until about 2
Septerber., The jaundice index was 226 on 2 Septesber. The patient re-
gained conscio.sness atout 3 Septesber and began to recover. B:t pae.i-
ronia symptors appzared fron about 17 feptember and the patient’'s heart
doeclined gradually until his ceath on 23 Septeaxber.

Daring this time the hospital tried 11 blood transfusions of 200 ce
each and 51 treatments with dry blood plasma 100 ce each, until the ba-
gianing of June,

PATHCLOSICAL AND ANATCIICAL FINDING
raport is based on the a.topsy records filed in the Exthology
at of the First Tokyo ilatloaal KHospital,
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Chashy was the spoliesran for the group who perforncd the a.atopsy
ard or{ recerded QOhashi's rorirks,

During the aatopsy Dr. CLi-oto, Chief of the Radiatlion Dopartment,
First Tokyo Lational hcgpltal, porformed radistion measuremznts on the
viscera. Tor f.rther radiation tests certain portions of the viscera
wvere sent to Dr. Qlaroto and to Dr. Eto, Chief Pathologist, Loto Pre-
medical BDegartrant, and other portions were sent to Dr. Jo of the Virology
Dzpartrent, oto Preredical Department for the detection of virus in the
liver and bloocd. Part of the liver, kidney, luag, bone, etc was sent to
the Kim.ra Laboratory, Chemistry Dezpartment, Tokyo University for radio-
chenmical analysis, Tests are being conducted in every field by experts
ard scme rcsu:lts are now piblishazd, The autopsy findings in the case of
wr. Huboyena are as followss

2722000 DATA
feight: 157 cmj Welght: 52 kg,

Slight malnotrition; iatensive yellow pigrzntation over the entire
shkin, partic-larly coa the p2lm 2nd sole. VYarled rigor mortis in the
inferior ¥uxillar joint b:t not in the large Jjoints of the urper limbs,
ard only to a slight exteant in the large joints of the lower licbs,
Slight necro3is in the back. P.pils rolerately dilated; the right and
left pipils vere the szng size and perfectly ro.nd. Sclera was yellow
of medi.m internsity and yaﬂilluries woere slightly congzsted. Slight

welling in the abdozisal region, being more pronounced in the upper
“L:c*iqal reglon., Abdcuinal circ.mferen.e was 78 centimeters it the
navel} navel very shallow. Edesza on bilateral insteps by impressions
irprezsion reriined on the anterior tibiae, bit not so prominently,
Slicht edzra at the internal femoral region but sonewhat more on the
crntermal fo roral region., Slight edena of the scrotum., Dilztion of



cutancous veins not so prominent; slight dilation from the lower part of
right cervical pcygien to the upper lateral chost region, Cervical circum-
favence was 37 centiv2ters at tho cminence of larynx. Abocut ten subcut-
ansous punctifornm extravasations in the Scapular region. About ten extra-
vacations, the size of a millet grain or red hzan, from the left shoulder
to the upper part of the chest. DPrals showed slight phimosis, Cld scars
in the right and left inguinal rcgions, the left being about 8 centi-
reters and the right 5.5 centimeters., 'Cld appendectonry scar in the right
iliac region of the abdomen, ESeveral traces of puncture in the left
fozsa 1llea partly covered by scabs, Scar from veln incision about 8
cegatireters long, cloced with four suatures. Shkin on the lover pirt of
left lateral atdoninal will desjvarated froa £lizht abrzsion, supposedly
the result of ertificial respiration., 8ix scars Irem cirdiac puncture
beside the 1£ft nipple and about 9 scars from rarrow puncture from the
rranubrium. A songwhat black-colored plgrentary deposit folloved the
derratitis caused by the rcdicactive esh from the neck region to the
lateral cervical region, and there was a depileted rcgion shbout 3 centi-
rzters wide cauced by the radiczuctive ash 2roa the louszr pirt of the
ozciput to the nuche; the surrounding halr did not come out when pulled
slightly. 1Inside the center of the crest of lover left tibia were small
cicatrices of browm pigreatation 2.5 x 2.5 cnmand 3 x 2 cnm; at the right
was one cieatrix cne cquaire centirster long and at the outside vos
cnctileor 0.5 x 0.3 cm, At the up;rcr literal side of the sura wias a clc-
atrix the sfzse of & pvoza psa. Oa the inner side of the proat tc2 and the
dorsvn podis was a leag, irvemnwlar, proy reglon cbhout 4 x 2 ca, On the
dorsum of the right foot, in the reggion corrzspcnding to the center of
the first ratatarsal was a discclored region 1.5 x 2 cm and in the area
penesr to the tarcels was another, ona cznticeter gquare. All skin
ctzrges vera the rarks of radiaticn dernatitis., Slisht bileteral plgmen-
tary deposits were noted in the aredlas. No serious deformation was ob-
served in the toes. There were no bedsores on the nates, which indicates
that the patient was well cared for. ¥XNo swelling was observed in the
cervical lyuwph nodes or the fo3ssa sxillaris oa eitlizr side.

POIITION COF INTERNAL CagAX

Subcutaneous fat vwas somewhat diminished. Subcutaneous ruscle tissue
was red and roist. Fhen the abdorinal cavity was opeaned, the ascitic
aecu~ulation rusthed out in the fornm of a yellow fluid in which even the
buhhles ar:-sved yrllow, The fluid wzs wholly transparent and the total
guintity wos 2,200 ce.  Apparently the ascites was exudative. The
greater onentun “28 adhered to the inside of abdoninal wall at points
along the appzndectouy scar, forming a Bibrous belt about 7 cm long.

This area w2s appropriately marked by a considerable quantity of nowly-
fer—zd blesd vesscelsg cavrunicating with the abdoninal wall. The greater
crentin wis roll:d at other places and covered the transverse colon along
the major curviture. 7The stomich was pronineatly inflated and the
inflation in the region of the wmajor curvature reached a point about §
finzer's breadth Lolow the xiphoid process, The inflation of the stozach
depressed mest of the trarsvarse cclon and the small intestipes toward
the palvic cavity., Vwith the stozach removed, the left lobe of the liver
was exposed at one finger's breadth to the left of and below the xiphoid
rroccesy the right lobe, about three finger's breadth above the lire of
the right sterawm line; the left lobe was about one finger's breadth sabove the
le ftsternum line. The liver appezred granular apd grey-brown in color.
The rorgiral vegion wis thin ond +was indurate and elastic {n ralpztion.



1[I n~=-

The diaphragn vas level with the fourth rib at tha right and the fourth
intercostal space at the left. !ost of the snall intestines were float-
ing above the ascites; the abdceninal wall was extrenely thin and transg-
parent. Lineal or irrcgzular maculae supposedly from extravasation of
rucous poabranes were seen at places in the corium, The peritonsal side
of tho frontal sbdonincd) wall vas srooth and thore was a belt-shaped ad-
Lesion gbout 5 cm long, acconpanlicd by new blood vessels, batween the
sicnold colon and the outside, in thae left fossa ilica. The peritonecum
of the pclvis plincr was ~sderately cidipose; the capillaries were preoain-
ently dilated ond the lyoplitics —rre glightly enlarged. Tho outside of
he nefcutery was slightly flecculsted. Tho congested portions of the
wesenteric capillaries roached the prriphory of the left kidazy. There
was noderate edema in the dat tunic around the kidney; it appeared gela~-
tinois and was capped by a bzastifil lineal blood vessel., ‘The peritoneal
side of the reayr abdoninnl wall was nolerately edematous. VWith the ster-
a:m reizeved, no easlargerant of rarc-zria interna was noted on the dorsal
side of the sternuam. TlLe thypus had boecons adipoese end the paranciyra wasg
scarcely recoznizable., In dissection somsthing assuczd to be parenchyma
weg observed near the uppor extrenmity. YUpon opening the pericardium,
1153 ce of liguid, dark brown in ceolor and somewhat floculzted,was ob-
zerved. The Liart tas in slightly transverse prescatation (ohnoat 45
depgrees froa the leongit. linal anig). Tho right atrium wis pronicantly
enlavged., Ghort villl -sire fuen on the oster surlace of the epicardi-ma
{inncirost portion of the pericardiunm), at the front of the right vea-
:ricle 2ad ¢a the side of the 1a2ft vantriecle. Ten sipilar villi vere ob-
cerved irside the paricardivm, which was generally congessted to a nod- ’
ercte dessce, An extravacated area of scni2 3 cm was olserved inside the
@m.scle lzyer naar the third left intercostal region; the iatercostal aus-
cle was roist and light red in color., The upper lobe of the left lung
shovwed coiplete fibrous adhesion. The lower part of the lower lobe was
not adhered, and a pleureal cyst containing 14 cc of light yellow liquid
w23 obscrved. The lorer lobe, from the gide to the back, was adherved.
The left pleura from tha side of the spinal columan to the rear of the apex
of the lung was also adhered. The whole right lung appeared fibrous end
pleuritic but closer examination revealed that certain parts at the front
and on the ocuatside wera cdhered. The front of the upper lobe shoved
filyous adizsions; the lower lobe was sdhered to the diaphragm and the
dorsal recticng wvare zlso edheeed., Sorevhat above this was a cystic
wortion shich wis rnut edhcered; the cyst was about the size of a f£ist and
contained 17 ce of yellow liquid mixed with gelatinous fibrin,

THORACIC O2RGANS

UEART., Velght, 320 g. The heiart w28 not so large cs the fist of

the dad~ver. The apsx of the heatrt ccousicted of the left ventricle and
was8 on the mcdizn line of the clavicle, The front and the back of the
laeft ventricle were fibrinous and furred., There was a moderate zmount of
fatty tiesia.b2low the eplcardium. A few skall hemorrhage points were
sezn at the rear and bottom of the hozrt bzlow the epicardium,. At the
front of the right ventricle was a triangular area which was assumzd to
be a Iresh racula, Gtler than this, nsthing extraordinary was externally
tserved. Tha left and right ventricles were almest empty. The myo-
cardial layer a8 soft, sonzehat brown, and florwWlated., Diffused-r "
extravesaticns waore otzerved bealow the endocardium of the left ventricle.
Tae vilve of the acrta zrnd thezsid e of the orizin of the zcrta wore
prozinently jJa.ndiced. <%hcore w23 a elight coagestion in the capillary
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vezsels of the cidocnvrdiun of the leit atrium, The mitral valve was also
promincntly gaandiced and soxe zengestion was observed near the base. Tie
right atriun was modeorately enlarged and the endocardium was flocculatéd.
The tricuspid valve was also moderately jaundiced. The thickness of the
pyocardiun w28 measured as followss

Left ventricle, 2 cnj left atrium, 1.8 cm; right ventricle, 0.8 cmj
right atrius, 0.6 cm. {All measurerents wers made at the thickest part)

LUNCS, Veight: left, 540 g; right, 843 g. The adhesion of the

pleura has booen noted., Preegsure on the lungs produaced a turbid yellow
s2erction {rom the ya2in broachus, Right lung: most of the upper lobe
was indurated. The pleura was elsiatous, In seotion there was a

focus of inéection larger than a goose ecg in the regions of S, and 8

of the right apex of the lung, reziniszceat of grey henatization., Other
reglons vere highly edesito:3; the air coastent vwas low and the blood
sapply wrs not very great., Left lung: there was an indirated area

arger than a hen's egg in the rsgion of 83 below the clavicle. The
pleura was edematous, ard furry Bibrinous areas wers seen hcre and there.
The places where adicsicns were pseled off were especially brilliaat red.,
In section, this part of the upper lobe presented a focus presurmadly
sareoid with cosnelar or clustered nscronis the size of the tip of the

wmh,  This fo-u3 v .8 the ciater of a heavy congestion, A long, old, groy,
surcotic Jocus the size of the little finzortip was chserved at a place
near the back aboat 3 ca above the lower rargin, at the side of the pleura
of the loer lote; the surrounding stroma had increased to the size of a
goete-cgy «nd there was a claster of foci assumed to be those of inter-
stitial :.euronia, spreading to the circunferencze., Bencath the pleura,

at the lcior exterior part of the lower lebe were old light grey-white
foci of pnesuzonia about the size of the tip of the thumb or little finger.
Thcre was a distinct rib trace on the surface of the pleara in this area.
(See photozraph Mo 3.) . The other lung arcas were prominently
edermatoas, with alzgst no 2ir and a great quantity of exudste. It is note-
worthy tiat all pasuionia foci were apparently of the type caused by
rold, sach as a filazentous fungus,

*

o T

[

»

LYUFH NODZS

The lyiph nodes at the bifurcation of the trachea were the size of
2 or 3 roed toai3 azd grey-red in color, showing slight deposits of coal
cust. The lyrzh ncodes of the lower left bronchus were the size of the
tip of the little finger, flat, with a grey-red cortex, and showing coal
d:st deposits, The lymph nodes of the left lateral trachea were scarcely
rerceptinvle. Thore vere two lymph nodes on the left bronchus and they
were rospeetively the size of a soy bean'ard a red bean, The cortex
showed doycsits of ceoal dust and the other parts vere grey-red, buat not
of a w=dullar shap2. There wvere several lymph nodes on the left lateral
rachea, as large as beans aad light red in color. The two lymph nodes
at the arch of the acrta wore respactively the size of a long soy bean
and a red Lean, The larger osne szhowsd ccizl dust on the cortex and the
sitaller one at the center. These were light red in secticn 2nd not of

a sedullar shape. It 18 notevorthy that the lymph nodes below the

bzgin of the lurks were rather atrophic.

[d

As above. Veight, 12.5 g.
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ABDCGIINAL ORGANS

SPLEZH. Veight, S0 g. Size, 9.5 x 7 x 3 cm. The tunic was tense,
grey-red, elastic and soft. In section it showed no swelling; there was
abundant blood and the organ presented a watery appearance. The trabo-
culse lienis were preminent. The lynphatic follicles were few and not
so proninent, but recognizable., Ia section, the pavenchyra could easily
be distinguished.

LIVZR. Weight, 30 g. Size, 20 x 14.5 x 7.3 cm, The weight was
considaranly reduced. The liver vas shrunlen and the tunic forned slight
fclds, The surface was grey-browsn to greon and rot proninently granular
bt slightly uneven. The shape did not differ greatly from norral, and
ro formation of ncles was observed. Toward the left side of the right
lobe and at the {roat of the left lobs were irregilar cicatrices., The
lovar side of the liver showed sone fibrirous striation from the rargin
tovard the ceater. The orgen was indurated and elastic., In section it
was yellow grey-green and appsared to be moving toward cirrhosis., The
eprearance of the lohules was erratic and the Glisson's capsule was wide
end drrepgular, with hrreorrhages arosnd the circumference; punctifornm
hemorrbagic foci wers seen here and thore; these were assumed to bp hemo-
r:lopic gancreas znd vwere provinent in the right 1lcha, It appeared 2s
tre . h a transfor:ation irceld subacate atropy to cisrhesls were in process.
The lruph nodes of the hepatic port were rnot swollen., (Sze phogogeaph

£°IL PL'DOTR,., The bile tested positive and vwas thick, dark brown,
G211Ficc8 were not observed On palpation. The gall bladder contained
bile with dark brown nucus;; gallstones vwere not observed, The tiny
plicae of the mucous membrane ware not clear, there was heavy capillary
conzestion in the mucous membrane, and the area near the neck was prom-
in2ntly tinted with bile. The common bile duct contained a srall quan-
tity of thick bile. There was no calculus and the m.icous merbrane was
tinted yellow, Inside the biliary canaliculi, the major gancreatic
duct opened at a spot 5 nm above the papillary region, and the minor
pancreatic duct et a spot 8 pm above the papillary reglon.

SUMARZNAL DCHIZS. Veizght: left, 8.0 g; right, 7.5 g. Right and
left bodics werz akbo:t the 52128 shapas. Trore were snall fat tunics
and a few spots of cortical lipoid substance.were visible through the
fibrous tunic. Tha capillary vessels of the Bibrous tunic were dilated
at points. In scction the thickness of the cortical substance was al-’
most rornil; there wera few cortical lipoid spots. The pigment layer
was visible. Th2 gcodullary substance was soizewhat thin, The blood
vescels of the rodullary sabstance were clearly tense.

EIDNEY. Weight: left, 220 g; right, 190 g. Size: 12 x 7 x 3 cn (1éft)".
11.5 x 7.5 x 4 <=(r¥ight). Above the right kidney, and at the rear, was
an extravacation. s shaze of the right and left kidneys was about the
same. 7Tho zurface was rrooth, the kidneys werae preatly swollen and
extresely soft. The tunic was slightly adhered in places, but generzlly
exioliatcd casily. The surface was varicolored: brown-grey-green. In
section the color was the sace; swelling and turbidity were extrenme;
the ehapa of the cortical substance was indistinct; and the Loundary of
the redullary sehstzuce vas also chicure. The corticel substance was
rather thick and rarly brown. Creen islands vere observed lLere and thare.
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The wmadullary substince was somevhat yellow; the pelvis renalis shoved
rany p.nctifora hesorrhares end tho fat tissuo of the pelvis was gelatinous,
PANCRIS. Weight, 120 g. Size, 13 x 4.5 x 2 o g“j:‘t’r;;*;zzzon,-
The surface wos light grey-yellow, rough, end aprareatly folicted. At the
surface of the central region, ware about ten arcas of fat gancrene, the
size of millet graln. The lowgr part of the pancre=s, :«t the gastro-
pancreatic ligarmeat, also presented one spot of yellow fat gangrzne
tha size of & millet grain., Slight congestion was obisrved ncar the
b“wwxemoys part o1 the surface of the pancreas; one eutiravasated racula

he size of tho tip of th2 thusb was noted at the ronr of othor tail
arc28, Ths organ vwes indurated and liganeatal, sugpestive of an inzrease
in stroma. I3 sectioan it vas moderctely tarbid, The gangrene nidi in
saction were limited to the head and central regions, and did not appear
ia the tail region.

SICitCH. The stozzch was inflated., The interilor was deficient in
plica cad the mucous membrane highly atrophlied. The surface was covered
by a large guiaatity of thick grey-white mucus; at the front curvature
of the antrim pylori was an area of furring sbout 2 cm square (white
thrush); and a furred zreca aboit the size of the head of a hatpin caused
by grsen, irregalar filarmentous fungus vas observed on the magenatrasse
ong ca aray. \uite 128re3 of vaculze, preswsably from fil-acontous fungus,
wers noted in placss at the lovor part of the cardia. The nucous manirane
ganarally vas roderately edermatous; the capillaries of the magenstrasse
wore preninently swollen and inflaned. Signs of extravasation waere seen
bzlow the mucous nenbranae, Host of tho matter which hod inflated the
atorach w28 relatively nonoffensive gnas; the aforercentionsd pucus was
gparel end syarge.a.l

INTESTINAL TRACE

Coatents: grey macous liquid, about 5 ccj moderate capil~
lary cohgcﬁtion in the mucous membrane. Vater's papilla was clearly
eninent bat not enlarged. Szall Intestine, Contents: thick yellow mucus,
At various plices on the ridges of the plicaewere hemorrhages in or under
the mucous rexbrane ahout the size of the tip of the little finger. The
sicous mezbrane in gencral vas voderately edematous; the lymphatic
tissue was rot vory distinct. Large Intestins, Prcainent edematous
cvelling ia the nacous pwihbrane. Contents: soft feces full of light
yellow racus with 52311 specks of red blood in places. The thickness of
the wall was sbout 0.7 c¢c3 at the transverse colon. -

LY PI (DTS, The Py:=ph nodes of the mesentery were all smaller than
a p:a sad £lat, grey-vhite and 1light red in color, The appzarance in
goction wug vatery. The lyaph nodss of the lateral abdoxinal sorta were
smaller than the tip of the little finger and spherical} they were grey-
broya in section,

PILVIC ChcAl'S

BLADDZR. 7The urine in the bladder measured szbout 60 cc, it was
rown and thick. fThe muccus uwenbrane of the bladder was heavily jaun-
diced. The nucous rexbrane of the triangle was slightly edematous; there
wvas capillary congestion and herorrhage. The prostate was not thick.
Prca3sura c¢a tha seminal vosicle did not produce a gash of senmsn,
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RECTUY. The mucous peabrane was moderately edematous.,

TESTICLES. Veights left, 6.0 g; right, 7.0 g. The sclerotic vwas
strongly Jjaundiced and gencrally atrophied. 1In section it was yellow.
Slight filaments were withdrawn by pincette.

PENIS. Slight phimosis. A spot about 2 ca left of the tip of the
prepuce was black over an area the size of a pea.

SPYRMATIC C0aD8. Along the richt spermatic cord was a puactifornm
hemorrhage asswivd to be from a diffuze hemorrhaga of a venous plexus.

BLOOD VT35EBLS. The inside of the coxa artery was proninently yellow,

LYYPH NOO28. The lynph ncdes of the right and left inguinal regions
were the size of a red boan and spherical, grey-white in section.

SYHOVIAL MInBRPANE. The synovial menbrane of the right knee was ex-
tremely yellow.

CRGANS OF THE KEC
PAR0YID {(Gland). Weighti left, 21 g; right, 22 g; npo ciinent change.

TOLSUZ: Wholly covered by a thin grey-yellow fur except at the apex
and the outer lateral part. The papillie were not very prominent, The
lyiphatic tissua of the radix linzuze was atrophied; its nucous nenbrane
was rvid or jsundiced.

PALATE. Tihe mucous mambrane of the scft palate was turbid} processes
in the eh2pe of lymphatic follicles were seen in places,

TJOSILS. Both tonsils were the size of the tip of the little finger
and were strongly flushed. On the left tonsil, in the fessa glandulese,
was something resembling a purulent plug. .

LARYNX. The nucous menbrane near the larynx wes slightly edematous,
At the left rear of the laryux was a foul yellow-green cecretion. Ex~
trepely slight glottal edcza wis observed., A similar foul pural secretion
w2g roted cn thz larynx, the origin of the trachea, and the froat of the
epiglottis. The Norgagni's fossa on the left side was edematous and-
shallow,

TRACHBA.  The mucous monbrane of the trachea was presinently yellow)
wolerate e<erna wis roted, Eporadic, irregular annular henorrhages
werg ssen along the cartilage, extending from a point about 5 cm from the
upper part of the tracheal fork to the bronchi bilaterally.

ESCPHAGLUS. “he rucous rzrnbrane was roderatesly jaurdiced. The vein
at the right rear part of the lower ond of the esophagus was distended,
forming a varicocele. Betveen the left rear lateral section, corres-
ponding to the tracheal fork and the aorta was an extravasatioa about
5 cm long; ghe conncctive and fatty tissues necar the extravasation were
proninently ederatous and the fatty tissve was gelatinous., This hermcr-
rhage surrounidsd the branch of tha vagus nerve which runs near it.



TIYQ0ID., Yelght, 17.5 g} Size: left lchbe, 5.5 x 3.0 x 1.5 ¢n}’
vight lobe, 4.5 x 2.0 ¥ 1.3 c¢m; isthmus, 3,0 x 1.5 x 0.5 cm. The gland
was soszewhat atrophied} the colloid materisl was sparse.

ORCGANS IM THE HEAD AND THE SPINAL CORD

Henorrhages cbout the gize of the head o: a8 hatpin were observed in
the skin of the head at the right parietal repion ani in the fatty tis-
sue of the corium,

SCES. The dara was very prosinoently yellow., Ilo edera was scon
in tha gia.

C2IESATY AND CZRIDELLUM, Veight, 1,430 g, Slight swelling was ob-
served. <The cercbral gyri sccened rather flat. The cerebrospinal fluid
vas scnewhat yellow, and there was not puch lnczease 4n quantity,

HYPOPIIYSIS., Telght, 0.75 g; size, 1.45 x 0.85 x 0.43 cm., Appeared
a bit heavy.
GPIFAL CORD. Removing the portion from the first eacephalon to the

cav’a equina, we obzerved sora post-zorteonm softening in places., [Hoderate
congestica wis noted in the blood vesssls of the pia.

EIE BARRGY

LEFP MR, The hepd was completely of fat marrow. The epiplysis
was xod '1r:os but comewhat fibrous; its center, was scuevhit pedullsry,
depending ursn position. The diaphysis was yellow gelatincus fat
Tarrow, .

RIGET ¥T3UR.  The part near the epiphysis was red and fibirous; tle
center %38 ncdullary in places. The dinghysis was fat carrow; red tinted
in places, and y2llow gelatinous, There w2s less fat marrow than .n the
left fesur; it extanued a point 17 cm upvard from the lower end of the
ferur. Pzart of fat marrow vas jeandiced. (See photograph' Hol.) .

ETSVAL COLUTN.  The lunbar vertabral section was red} ths canter w3s
radullary and slightly geey. Red mexlullary substance cexteadsd toward
the cortx; the concistency was thin., The central umarrow sioved signs of
proliferaticn; bat the proliferation was not extensive toward the edges.
A ginilar condition was observed im the marrow of the thoracic bones. -

STEONOM. Td, slightly medullary, sortzshat brown and proliferate.

RIZS. FRed, fibrous varrew; the center was wedullary in places.

ILIM. jot much different from the sternum, but tibroua nATTOW
and cecp red.

PATHOLGTICAL AXD HISTOLCSICAL ITS

A. BResults of tho research conducted by the Fathology Department
of the Tirst Tokya Hatlional Hosplital aad partly by the Patholegy
Departuzat of Tohyo University up to 1 NoveobLer 1534 wers pressanted in
a slide report by Dr., Chzascshi at the first cedicsl wrasting of tha Inve3g-
tigaticn ard Liaison Council on Counterceasures for Atoale Boumb casualties
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in the a.4litori.m of Toichi Hospital on 2 Kovenmber 1554. The following
is the sumnmary of the reports

1. The wmarrow of the femur, stern.m, and 1lium showed soxd regen-
eration at the center; but thore was capillary ealargenant., Hecrotic
cells wore observoed near tue disphyses, Mature and immature growth was
st111 oboerved in the leikocyte system and glant marrow cells. Part
of the last-rsricd lgukenic shape reaction can be explalned by the
regenerative phznozanon of this central part, but it is still a prodlem

for st.dy.

2. The lymph nodes of the nesentery, arnpit, neck, and paincreas
head were all atrophic; embryonic nuaclei wure not ebserved. The lymph-
atic sinuses were ample and the reticulo-cndothelial cells showzd sone
prominent mobilization. fThe nobilized endothelial cells presanted the
picture of heroisidarosis and phagocytosis in the red blood corpascles
or nuclei; on the other hand, cdezeneration and multinucleation ware
observed in the endothelial cells, and adhesion of a glassy s. bstance
wes noted in the cortex. (See photozraph 9.)

3. The testicles appoizred to be considerably atrophied; the strom
wa8 spirse a2l edevatous, The hasal rechrane of the suniniferoas tabules
was conspl::ously suollen, Theore vera very few spor: atocyiss tad they
ware scarcely in evidence at certain places. Spariatozoa wewe diffiealt
to find either in the seniniferous tubules or in the epididyuis. Ia short,
aporiatogenesis was greatly irpeded, Scrtoli's cells and leydig’s cells
w2re easily recopnized., (See ghotograph ¥o 10.)

4. Changes in the skin did not include excessively'horny lezionss
the stratum germinativam vas thin, Partial vacuolation of the epidernis
was observed, The stratun germinativum extended somewhat toward the
corium at places where there was pipgnented derrmatitis lesion; the cells
in such places were hesavily pigmented with pelanin., The auxiliary organs
of the radix pil{ and skin were atrophled at certain places., Thers was
slight degeneration in the blcod vessels of the stratum papillare and
coriumi the arcas around the blood vessels showed infiltration of lympho-
cytes.

$. LC-zencrotive necrosis was severe in the liver cells z2ad the pri-
nary cantar w23 ussuned to lie in the lobuld hepatis; bHuat conters occurred
21s0 in the Glissoa's capsule, which was irregular, and these new loca-
tions were siniler to the findings at the time of red-yellow atrophy. At
this old necrotic site, the latticed fiber had increased and some had
turned to gelatino:s fibrils; the new part shovod degeneration of the
latticed fikor. Thea the nidas of the nacresis was extensive, the liver
calla were partly regenerated} blauclear liver cells were ohuscrved.
There was a tend ncy toward the formation of psdueo-~lobules; these
little tubirs again turned to fat frow the circumference inward, in
places, berarne necrotic, or developed into Iallory bodies. The area
eround the tecrotic nidus shewed proliferation of the biliary canaliculd,
In places, giant heopatic cells were observed with as rany as ceven nucledi.
Biliary plugs w:sre also corparatively ncmoercus and were assumed to arise
from degenerative obstructions caused by necrosis of the liver cells or
inflarratory cell infiltration into the Glisson's capsale; the bilicry
pligs occurred raostly in thoe necrotic nid:s near the capsule. The
Glicson's capsile showed moltarate iaflarnztery cell infiltration by
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neutyrophiles, mounocytos, lyuphocytes, and plasia cells) fibrous colls
vgre also noted, Between the fibers of the liver cells were also mono-
cytes and neutrophiles but the hematopoietic nidus could harbly be recog-
nized.

The liver cells in general were badly discolored, {anflamsed, and
swollen; the protoplacm was vacuolated, The adipose developament i{nvolved
chiefly the liver c21ls in and rround the necrotic nidusi the nuclei were
swollen, Tae distribution of chroratin was uneven} it was concentrated
in places and there was a tendency to overceoncentration in the nuclear
nerhrane. The fibers of liver cells separated fronm the necrotic nidus
showed areas of giznt multinuclear hegpatic colls. The Eupifer's stellate
cz118 wore mobilized, fatty, and granular and had gormandized the hemo-
siderin or bile pigznsnt} the nuclei were dscply colored and soue ware
erall. The liver cells were eapecially proainznt sround the necrotic
nidas and shoved gormandization of bile pigment and hemosiderin;} the
giant nultinuclear lhzpatic cells also absorbad these plgrents,

These findings are somewhit similar to the picture in abnormal pro=- -
gressive hepatitis, but we are now studying it in the light of new
developrants in radiaticn hepatitis. (See ppotographs X0 4 and 5.)

6. The cavua of the spleen vas preiinently enlarged, artain
as of the sarvouanding tissue had beccza slightly fitrous, and the
odull 1 cells were f2w in nunber. 'he lyigh nodes were atrophic and
rany ol then were small., The central arteries ware exposad in places
and the valls of many of them were indistinct. Esbryonic ruclel were
ot secn anyvwiere in the lyoph nodules. In places, sc=us adhesion of a
glessy V“‘;t?~ce w28 evident, Degensration vos observed in the intirma
of the contral artery., Ko hewmatogenic nidus was observed. (See photo-
graph Ko 6.) -

B IN

J.O

7. <The kidneys shoved severe cholemic nephrotic degeneration. Bile
pigment and hemoisiderin had entered the Bownan's capsules and the urini-
ferous tubules, The epithelial cclls of the xain part of these pigcents
were gormandized and slight fatty developnment was noted in the epithelium
of the uriniferous tubules. This was essumed to indicate impedisent in
the metebolisa of iron., (See photograph Ko 8.)

8. <The hoart showed severe atrophic degeneration in the myocardium
and the «ff:cion within the stroma was vast. The myccardiac connective
ticzae hnd bacope fitrous and the lining membzane of the left ventricle-

was badly heoorrhaged. Extensive changes in the myocardiac layer were
noted espacially near the endocardium, (See photograph No 7).

9. Toci of paeunonia wcre ohserved in the upzer and lower lobss of
tie left lung and in the upper loda of the right lurng., As the result
of research by Mr. Qluhira of the Pathology Department of Tokyo Univ-
ersity, it was deronstrated bacteriologically that there was mixed infec-
tion of Aspergillus funigatus in the paeumcnia nidus, Hany emphyscoatous
lung cells were found in othor parts of the lungs and conrgsstion and
elema were observed in placea, Catarrh was observed in the mucous men-
brane of the broachus.

10. The mucois rzabrane of the stomach and the intestirces was degea~
crative and atrophic., De2gereratifon was observed in the gland cells bat
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the proliferation picture w2s searcely encountered. Thave vere inflaryed
areas in places. Lymph nodeles were few, especlally in the intestines;
they were atrophic and heporrkagic in places. MNr, Okuhira has also dexon-
strated that the wold from the furring in the gastric nmucosa corresponded
to the macroscopilc impresezion: Candida albicans and Aspargillus funigatus.

11. ‘The parenchyma of the pancreas presented regressive degenerztion
in the form of turbid swelling; the stroza was slightly increased. scas-
ional fatty development in the parenchyma and henoisiderin gormandizetion
w2re recognized, S&potty adipsse necrosis focl accoapanied sm2ll, slight
infiltraticas of lyrriocytes,

12. Tho gland cells of the hypoyhysis gunl the cells of the supra-~
opal cortex wera also degenerative, Tuere was a highly atrophied part
in the glcuernle layer, togethor with a strongly regconerative part. The
bloocd vesasls of the two organs vere dilated. The thyroid gland pre-

scnted the picture of functional decline.

13. 1In one part of the oesophagua there was degencerative excoriation
of the epithelial cells; in another part the deeper cells of the stratum
gerninativun had proliferated and reached to the surface. The lover
layer of the mices2a was atrophic with 8light infiltration of lyrphocytes
and plasna,cells; tho capillarics were dilated,

14. 7The epithelial layer of the bronchial mucora wis mostly degen-
erated and cufoliated; the area belo¥w the mucosa was extrenely edematous,
and platelets, neutrophiles and tissue cells were observed in places.
The blood vessels prescented a plcture of stasls, and depenerztion of
vacuoles of the cartilagino.s cells and vas observed tozother with con-

centration of nuclel. Cholenic degeneration was scen in the brain.,

B. Dr. Ghashi, technical expert at the departmental conference, reportcd
23 follows on 16 NHovember 1934 at the second medical meeting of the
Investigation and Lialson Council on Counter-neasures for Atonic Bomb
casualties, at Tokyo University, and these data vere made public on

the same day by Dr. Tochiku, charrmsn of the medical meeting:

Tathological Diagnosis of The Late Kr. Kuboyara
(Ioternediary Neport)

1. Partfal recovery picture in bone marrov from general myelopathia.
2. Atrophic degeneration of the lynph nodes.

3. Iysfunction of sperriatogenesis; swelling of the basal membranes
of the scminiferoas tubales.

4. Atrophy of the liver inflamratory cell infiltration and slight
cirrhosis (830 g).

S. Atvophic splesn with congestion.
8. Severe cholemic nephrosis of the kidnays (left 220 g, right 190 g).

7. Atrophic degencration of the myocardium ard effusion in the
ctremza (320 g).
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8. Pncouronia with nixed infection of Asporgillus funmigatis of the
upper and lower lokes of the left lung and the upper lo.e of the right
lung,

9. Degenerative atrophy of the gastrointestinal mucosa and partial
acute inflarmation,

10. Tur.id swelling of the proncreas (120 g) with fat necrosis.

131. Ex.dation in the thorax (leit 14 cc, right 17 cc) ard ascites
(2.6 1liters).

12, Extreme yellow turbidity and partial hemorrihage of the skin
and macosa,

13. Derpatitis scars in the neck region, the legs, the insteps,
etc,caused y the Bikini ash.

14. Hoderate edena bilaterally at the insteps.
COUCLYUSION

We have o' .tained these data as the result of interzediary study.
Thue genorative and retrogressive changes in the medulla of the rmessa-
chyrig system and the lymphatic system, which are especially sensitive to
rediztion, and the changes in the testicles, which derive from the meso-
dern system, are assuzed to te the results of radiation. Skin changes
are mainly caused by exposure to beta radiation. Changes {n other crgans
are thought to Le partly caused by radiation and partly caused by cholemia,
which is deuteropathic, or by the fungus infection of the last stage;
bat these rejuire further careful ianvestigation. The occurrence of
fungas and viras infedétions in radiation sickness is another important
proclen.

Tae crucial problem is the changes in the {endoderm) liver which took
Ur. Eavoyema's life. The liver is ordirarily said to ke resistant to
radiation’ but this i3 true mainly in cases of external expesure. But
thie rain factor in the Fuboyama case was not <o mich the external rzdia-
tion &s the internal exposure via mouth, lungs, or skin during the Z2-week
poried acoszd the oxposed ship, which resulted in degenerative necrosis
and cirrhosis, with inflampatory cell infiltration in the liver. Virus
hapatitis night hove occurred following the “lood and plasma transfusions

Le received,

In any event, the radiation sickness resulting from -oth external and
interzal radiation damzpged the liver directly and to a great extent. At
the eane time, the possibility of virus hepatitis or its aggravated form
vas duly considercd and this is one of the main points of study.

Dowever, in this case, an entirely new development like radiation
hapatopathia is8 the main problen and should be considered from the time
when the patient first suffered.

The report wihich shows that zirconium 95, columhium 95, ceriim 144,

praseodymiua 143, yttriua 99, stroatium 89, stroantium 90, and otler
{ission products were found in the liver of Hr. Kuboyama was suimitted
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to the Kinura laboratory of Tokyo University; it amply describes the
rossibility of radiation hapntopathia., The distinction betwacon this
and hepatitis is very difficult and we expect to take further study
thro.gh aniral tests,

Kr. Kuboyara contracted acute radiation sickaess from the Bikind
devastation. His hematopoietic functions were gradually rescovering,
thanks to the careful and enthuslastic efforts of his doctors, when he
unpfortunately succumbed to liver dysfunction and pneumonia caused
partially by cold, etc, on the 207th day after exposure. This case
teaches us how a patient died from the Bikini radiation.

in conclusion, We pray for the soul of KHr, Kuboyazma and we express
our deep3st appreciation to those meunbors of the Investigation sand
Research Council who Bitnassed the autopsy all through the night; to
Ur. Sakaguchi, Chief of the Toichi Hospital; Mr. Kuriyama, Vice Preosident
of the Toichi Eospital; ir. Czura, Chief of the Bospital Section, lfinis-
try of Velfare; the doctors in charge; tr. Shicda, Chairran of the
Investigaetion, Rescarch, and Lirison Council on Countermeasures for
Atomic Bomb Casualties; Mr. Tochiku, Chairrean of the medical mseting
of the Council, and others of the Council; Kr. liyake of the Pathology
Department of Tokyo Uaiversity, and those of the class; and to all
others coancerned, who have glven us constant guidance.

(Recedved 20 November 1854.)
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to the Kimura lLaboratory of Tokyo University; it anply describes the
possibility of radiation hepatopathia. The distinction between this and
hepatitis is very difficult and we expect to make further study through
animal tests,

Mr, Kuboyama contracted acute radiation from the Bikini devastation,
His hematopoietic functions were gradually recovering,
thanks to the careful and enthusiastic efforts of his doctors, when he
unfortunately succumbed to liver disfunction and pneumonia caused
partially mold, etc, on the 207th day after exposure. This case
teaches us how a patient died from the Bikini radiation.

In conclusion, we pray for the soul of Mr, Kuboyama and we expresg
our deepost apprcciation to thoso rambers of the Investigation and
rescarch Council vho witnessed the autopsy all through the right; to
Er. Sakaguchl, Chief of the Toichi Eospital; Mr, Eurlyana, Vice President
of tke Toichi Rospital; Mr. Cuurg Chioef of the Hospital Section, kinige
try of VWelfare; tho doctors in charge; Hr, Shiocda, Chairnan of the
Investigation, fesearch and Liaison Council on Counterzzasures for
Atoailc Beob Casualties; kir, Tochiku, Chairman of tho mcdical mseting
of the Council, and others of the Council; Mr. Miyake of the Fathology
Department of Tokyo University, and those of the class; and to all
others concerrned, who have given us constant guidance.

(Peceived 20 RNovexbar 18534)
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% ca Spongy part
{Iat marrow)
8 cu Red marrow;
partly mixed marrow
5 em Mixed narrow
40 <z :
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