" ABCC TR 22-70

TECHNICAL REPORT
22-70

¥ B oW & =B

SENILE BRAIN CHANGES IN ATOMIC BOMB SURVIVORS,
HIROSHIMA - NAGASAKI

ERBEEEORKICS T 2EEAMEETI
LB - k&

HIDEO NAMIKI, M.D. dARFEH
HARUO MATSUYAMA, M.D. AR iFHR
ITARU WATANABE, M.D. b S YA 1|

ABpPCC

ATOMIC BOMB CASUALTY COMMISSION

E L FHs AR - EREEREEZERES

JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE



TECHNICAL REPORT SERIES
¥ B B & ® £

The ABCC Technical Reports provide the official bilingual statements required to meet
the needs of Japanese and American staff members, consultants, advisory councils, and
affiliated government and private organizations. The Technical Report Series is in no way
intended to supplant regular journal publication.

ABCC ##tH & s, ABCCOHAA B LU RABMIMA, MM, ks, BFL s E
MOMBERAFEOERIZIELS22DOFREBEIZL 3B THH. FHMHEHE TR L EMO
BERBRIZIRS2LD T LW,



TECHNICAL REPORT
22-70

* W oB & ®

SENILE BRAIN CHANGES IN ATOMIC BOMB SURVIVORS,
HIROSHIMA - NAGASAKI

EBRHEREONICS T 35 EAMNEE
LB - R

HIDEO NAMIKI, M.D. dfEAFHES
HARUO MATSUYAMA, M.D. iR L& ER
ITARU WATANABE, M.D. TED

A Bﬁc (=3

ATOMIC BOMB CASUALTY COMMISSION
HIROSHIMA AND NAGASAKI, JAPAK

A Cooperative Research Agency of

U.S.A. NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL
and
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE

with funds provided by
U.S.A. ATOMIC ENERGY COMMISSION

JAPANESE NATIONAL INSTITUTE OF HEALTH
U.5.A. PUBLIC HEALTH SERVICE

moOH® ® ¥ B OE E A 2

UNE- BRI ]

AEELTR-FWH B EEAELTHSEFEMN
o HKERSBEFREBMN

KERFHERZ, BESAITHHERRNS L CRELRTEROFERIZLS



CONTENTS

B X

Summary L ]

Introduction # &

Methods ok

Figure 1. Prevalence of senile brain changes by sex and age

[ TG & AEZ O FFHE . - FERbRY

2. Prevalence of senile brain changes, malignant neoplastic diseases versus other causes of death by age

TEOEAMEEROEFHE, BIEFREMEELSZ OMLOEHE: EH3

3. Prevalence of senile brain changes by radiation exposure group

iz #0132 EAEEOFEHE: HREH



e

Research Project W95 i 2262

Approved 7EEFE 27 August 1970

SENILE BRAIN CHANGES IN ATOMIC BOMB SURVIVORS,
HIROSHIMA —NAGASAKI

EHREBRBEORKICE T 32 AM T
LB - Rk I&

HIDEO NAMIKI, M.D. ( 3#4%% ); HARUO MATSUYAMA, M.D. ( f2LFRER ),
ITARU WATANABE, M.D. ( i34 3| **

Department of Pathology

SUMMARY. Brains obtained at autopsy in Hiroshima and Nagasaki from 231 persons who were 40 years
old or older at the time of death were examined for aging changes and for the relation between these
changes and exposure to A-bomb radiation. The criteria for aging changes were the presence of “Alzheimer’s
Neurofibrillary Alteration” and senile plaques. Special stains (Tsujiyvama and congo red) were required to
identify the lesions both of which regularly increased with age. Persons who died of malignant neoplasm
had greater incidence of senile plaques than those without malignant disease. There was no significant
difference in the incidence of either Alzheimer’s Neurofibrillary Alteration or senile plagues in the proxi-
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mally irradiated group as compared to the distal and nonexposed group.
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INTRODUCTION

Presenile aging changes affecting to a greater or lesser
degree some organs of human beings and experimental
animals exposed to radiation have been reported. Senile
plaques (S.P.) and Alzheimer’s neurofibrillary alteration
(Alz.), though originally found in the brains of psychotic
patients, are fairly regularly present in the brains of senile

persons without apparent psychotic or neurological dis-

orders. They are considered to represent hrain changes
due to aging. There has been no attempt to study these
senile brain changes following radiation.
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METHODS

The present study was undertaken to investigate senile
brain changes in persons exposed to the A-bombs in
Hiroshima and Nagasaki. The material of the study is
composed of 3 groups: (1) 107 brains of all persons over
the age of 40 at death who were autopsied at ABCC in
Hiroshima and Nagasaki from August 1961 to March 1963
and who had been within 2000m from the hypocenter
(proximally exposed group)at the time of the A-bomb(ATB);
(2) 66 brains of persons who had been beyond 2000 m
(distally exposed group); and (3) 58 brains of those who
were not in the city ATB (nonexposed group). Subjects
included in the second and third groups were matched by
age and sex to those of the first. Tissue blocks were
taken from the hippocampal gyrus at the level of the
cornu Ammonis, hippocampal gyrus at the level of the
lateral geniculate body, two sections of the frontal cortex,
parietal cortex, and occipital cortex including the calcarine
sulcus. The histologic sections were stained by H-E stain,
Tsujivama's stain for glial fibers, and congo red stain.

Alzheimer's neurofibrillary alteration is seen in hematoxylin
and eosin preparations as a weakly staining area with
intracytoplasmic fibrillary structures taking the hematoxylin
stain poorly. In silver preparations such as the Tsujiyama
stain for glial fibers, densely impregnated coarse fibrillary
material is seen to occupy most of the cytoplasm and to
extend into the cell processes. In early stages the nuclei
are preserved. The late stage after cell death is indicated
by the appearance of a brownish impregnated network of
delicate intertwining fibrils which take the congo
red stain.

Senile plaques appear as somewhat granular and homo-
geneous obscure eosinophilic structures in hematoxylin
and eosin stained preparations. With silver impregnation
methods the plaques stand out as easily recognized
structures about 50y in diameter consisting of an amorphous
central core surrounded by fibrillary structures. The
central core takes the congo red stain. Primitive plaques
do not have a central core.

RESULTS AND DISCUSSION

S.P. were difficult to identify by ordinary chromatic
stains but were readily seen by Tsujiyama's stain and
congo red stain. They were most frequently found in the
fusiform gyrus, hippocampal gyrus, and frontal cortex in
that order.

Alz. was identified by H-E stain with some difficulty but
casily seen by Tsujiyama’s stain. This alteration was

B &

Bis L URBIZET2FEREREOKIZ BT 2EAM
ZEbEMR <5720, FREFEBL-. BFEOHREE-
EMEHIRD=Z2 05BN LOTHS. (1) ER
R L2 MR 0 b 5 20 5 2000 m 32 i 00 85 BE 12 W 7= 3 (O 25 g
WBEE) T, 19618 AA 51963 3 B TOMIZIE S &
L U EI O ABCC Tl # % 2 1+ 7= FECC 406 L) _Lod 107 A
4 B ok (2) 2000m LL3E TR U 2 (0 PR BB
B6AMMAN, & & Q) FBERRIZWE»-728 (FEHIR
P)BAOM. F2HIIUEIBRONRE ZEM & &
DR AS 1B —S k. IR0 » 5
BRLT79y 7% B8 LA v 2bb, TYrEVAL
FUMRIER kOB Iz 3ESR 2 5 OMEBOR O
FhFh—o, FEER, EHEERS LUBERKL2ED
BEETHE» s 0DF O ZhFhZoTH 5. MY
FIEH—E S LUy THTRE L, #EEBAHEIZ 30
e & V.

AT hEIY AV TE L LEERTIE, Alzheimer
MR E A W B E h B, FRIEH A O SHER
BEATFEIDyTRIEBEAERBEAE Y. HER
Rz Lo X9 ITRREECRER AV
BEIE, ERBEOKBSICERCEE S h WML BAHE
BARD N, FhAFMBEERCETEALTY 2
AR SN, FIMOBRE TR, BEIREFEshRET
FEET 5. MINASFERAE MR A A L 2 b DTS, #
MRIZA LAl CRHEEIBEOREZET 5.
Zhitay I#H Tz 3.

AT EEFY ) v EIULA VY TREERAERCIEL
T, BEAHRRLHARTHEOTHEHE 4 ¥ Y F
BifEs 2 4. BEEERTIE, EABITEEH0N
OFEBECHEN L EEBOPLEALSLE>TVWED
T, BRICABTELS, ZohOBE, oy IREBRT
Mg 4. FEIOEBAZIETOHIE LV,

EREERE

EBABE, BHEORGETERNT I L RAETH -
A, lEE s LT v THRIEEIC L o TES I
T & 7. fFEEIREGE, REE, AT EE E O HEONE TR
Lo RCR (A

Alzheimer OB FESMEM M E, H-ERETE,
HABEREL Fo 22, SWEETEESTH - k.



—————————~» —

PERCENT

PERCENT

100

80

60

Jiny

|

40

20

100

80

FIGURE 1 PREVALENCE OF SENILE BRAIN CHANGES BY SEX AND AGE
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FIGURE 2 PREVALENCE OF SENILE BRAIN CHANGES, MALIGNANT NEOPLASTIC DISEASES
VS OTHER CAUSES OF DEATH BY AGE
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FIGURE 3 PREVALENCE OF SENILE BRAIN CHANGES BY RADIATION EXPOSURE GROUP
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almost exclusively confined to the hippocampal gyrus,
hippocampal formation, and fusiform gyrus. It was seen
in the deeper layer in the cortical ribbon of the lateral
aspect of the hippocampal gyrus, glomerular formation of
the same gyrus, Sommer's sector and its successive
portion of the pyramidal cell layer, fusiform gyrus, and
subiculum, roughly in that order of frequency.

The overall prevalence of Alz. and S.P. was compared by
sex for all the brains studied regardless to which group
they belonged (Figure 1). The prevalence of Alz
regularly increased with age and there was no significant
difference hetween the sexes in the frequency of this
change. Over the age of 80 Alz. was present in 100%
of cases. The prevalence of S.P. increased with age, but
the correlation was not as good as with Alz. A rather
sudden rise in the prevalence of S.P. in women at the 6th
decade and a larger change in women during the 6th, 7th,
and 8th decades may suggest that this change is influenced
by endocrine function.

The prevalence of Alz. and S.P. was compared in those
who died of malignant neoplasms and in those dying of
other causes (Figure 2). The prevalence of S.P. in the
brains of those with malignant neoplasms was significantly
greater than that of persons without them. The reasons
for this are not clear, and requires further study.

The prevalence of senile brain changes in the proximally
exposed group, distally exposed group and nonexposed
group was compared (Figure 3). There was no significant
difference in the prevalence of the senile brain changes
except for the fact that the prevalence of Alz. in the
proximally exposed group is slightly higher than other
groups. [t is concluded that the two cerebral changes
related to aging, Alz. and S.P., do not appear to be
significantly accelerated or increased in overall incidence
as the result of exposure to A-homb radiation and that
there is a significant increase of S.P. in patients who
die of neoplastic disease.
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