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To our visitors

HARI204F- (1945%F-) 8 H 9 HAFRG11MF 2 43, AJES b An atomic bomb exploded over the Urakami dis-
2 J& H OSBRI 22 CVEZL L 7=, LISk trict of Nagasaki at 11 : 02 a. m,, August 9, 1945. A half

R . _ a century has passed since that second nuclear calamity
TN 5 IS ZAILN, z . . .
e, BNRORKEZLAL 0. FERS0AT in human history, but the end of the nuclear age remains

M7z o TIPSR, R L 7o RIGIERIF O IR, stubbornly out of sight. On the occasion of the 50th anni-
HEOMEHIZK > TER I N T X ZFIROR AN GEE, versary of the atomic bombing, Atomic Bomb Disease
L D7 DR 0 JHE A R R A PSR L 7=, Institute reorganized the information on the medical ef-

RIS 7 5 L7 b OORE A . SRz I fects of the atomic b})rr}blng-gartlcularly the .late effects
of exposure to radiation-assiduously compiled by re-

TR L T2 e & ll> T ZOZROTHD searchers since the restoration of the former Nagasaki
HAROROEL 728 D& Z ZIZIRT 5. Medical College. The information presented here was
NN B CHRER L - ESOBED, &< IZ AMEAN chosen to give visitors a brief but comprehensive intro-

DA T % | B HIER FORRET L 3 duction into the effects of m'lclear weapons;.
We hope that you will grasp the impact of the

BHEORBOWE 55 T L%, > T REFE atomic bomb on the human body and that you will join
SFEWTH D, us in striving to ensure that Nagasaki is the last place on
earth to suffer the effects of a nuclear explosion.
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Atomic bomb rescue team report: Medical
rescue teams were organized at Nagasaki
Medical College (predecessor of Nagasaki Uni-
versity School of Medicine) prior to the atomic
bombing for mobilization in times of emergency.
This report by the Eleventh Rescue Team
(physiotherapy), which is addressed to the
president of the college, contains a description
of the devastated state of the college after the
bombing and records of the medical treatment
conducted by the team for two months in the
Nagasaki suburb of Mitsuyama.
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Physical Damages Caused by the Nagasaki Atomic Bombing
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The foremost characteristic of the physical damages
caused by the Nagasaki atomic bombing was the tremen-
dous, instantaneous destruction wreaked by the blast wind
and the subsequent fires. These fires broke out simultane-
ously with the destruction of buildings over a wide area.
The complete destruction and burning of wooden buildings
extended beyond a distance of two kilometers from the
Nagasaki hypocenter.
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Physical Effects Caused by the Nagasaki Atomic Bombing
= RE(Blast wind)
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physical serious damage to ferroconcrete complete destruction partial destruction of wall,
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physical melting of tiles  burning of white paper burning of black paper

M 84 FR(Radiation)

3.31 0.14
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3.0 4.0 Analysis of all data in 1976
revealed the estimated height to
be 503+10m (Kerr & Solomon).
Kerr GD, Solomon DL: The epi-
center of the Nagasaki weapon-
A reanalysis of available data
with  recommended  values.

An@% \ ﬁ ;1
503 < —>»
¥ ¢ R 155 DB 1L 19765 1
=~ % & N A503+£10m %
0| 1 1 1 1 Fuwiz,
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radiation
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ORNL-TM-5139 (1976)

Tl AR OREFE ) I3 WA HE (TNT) 21kt iSfHY L.
TEHEROZ IR U TR O ORER & IR E C e,

S UV & AR (BT 1SN Z TREHR & Bt & .

BRI A —D50% 2B, 35% B, 15% 2R &
LTiliehizeEions,

Equivalent in force to 21 kilotons of gunpowder (TNT), the
Nagasaki atomic bomb generated levels of blast and heat
that cannot even be compared to those produced by con-
ventional weapons. Radiation was released in addition to
the ferocious blast wind and heat rays (radiant heat). It is
thought that 50%, 35% and 15% of the total energy output
was blast, heat and radiation, respectively.
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The Effects of the Nagasaki Atomic Bombing on the Human Body

JRREOC & BB, 7 OME. B RS . kgt
MOBAMRHEIZL VAT, Z OREIR & JER IS Bl
Nz LztoLEbhs, B LI O RS T3
BiEk A 72HD96. 7%, SMEGE A 72#096. 9% HFEL L.
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D 5 72 BT 572 Z 2 BH6Tn 5,
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ZZTCIRBNEN (RF%) . BEEFYINE X O BEER L &
LT %,

S RAE
BT M BWEHITML SO WDt~ 14H
S a M BRI, SRR : 15H~35H
S0 b A SR, MEASER] : 36H~60H
55O H BRI 18 PR M1 61H~120H
JEIR AR © 19465 R)UH~BUE
HbEEH]

b CEYERE & hao s L0
& 72 MIFIEAIN I I RIRT T A OO W KR 5 TR HE TR DR F5 & D¢
RIS, RZ2EERIEC O, S SISl HEe 2
VEa—RIZANLETF A R=2L LTUIRA LT3,
ZOT — 8% LI U BUREARE & B DV T O
HOMBRE IR TRL 72,

The injuries inflicted by the atomic bomb resulted from the
combined effect of blast wind, heat rays (radiant heat) and
radiation and surfaced in an extremely complex pattern of
symptoms. The death toll within a distance of one kilome-
ter from the hypocenter was 96.7% among people who suf-
fered burns, 96.9% among people who suffered other exter-
nal injuries, and 94.1% among people who suffered no ap-
parent injuries. These data show that the deaths occurring
immediately after the atomic bombing were due not only
to burns and external injuries but also to severe radiation-
induced injuries.
This brochure provides an outline of the medical effects of
atomic bomb exposure such as acute atomic bomb disease
(the period from the bombing to December 1945), late
atomic bomb effects such as keloid and cancer (the period
from 1946 to the present) and intrauterine exposure. Al-
though there is some difference of opinion among research-
ers concerning the chronological classification of diseases
(the following categories), acute phase in a broad sense,
early phase of late effects and late atomic bomb effects are
followed in this brochure.
Acute phase of atomic bomb disease
Phase I: Early acute phase, acute phase: up to 14
days after the bombing
Phase ITa: Mid-acute phase, sub-acute phase @ 15 to
35 days after the bombing
Phase IIb: Mid-acute phase, sub-chronic phase : 36
to 60 days after the bombing
Phase III: Late acute phase, chronic phase : 61 to
120 days after the bombing

Late effects: Early 1946 to the present
Early phase of late effects
Late atomic bomb effects (particulary the malignan-
cies)

Information on radiation dose, medical examinations
and causes of death among atomic bomb survivor health
handbook holders is stored in the center’'s computer data-
base. This brochure includes the results of epidemiological
studies on atomic bomb exposure and health conducted on
the basis of this information.
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Rate of deaths due to the atomic bomb
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(Oughterson AW and Warren S: Medical Effects of the atomic bomb in Japan. McGraw-Hill, New York, 1956 & +) 28ZF)
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Frequency of acute symptoms

% 4% Symptoms FETH (%) _SET?WIJ (%)
Deaths (n=333) Survivors (n=5520)
¥ # Fever 80.0 21.5
T # Diarrhea 67.6 33.3
& It Vomiting 51.6 15.0
H M Purpura 48.6 14.7
O A X Stomatitis 43.6 17.8
Gl & Headache 39.0 20.4
BX 3% Epilation 29.1 11.8
f§ # Abdominal pain 26.1 10.8
% &8 Dizziness 21.3 10.5
BEHIEZE  Disturbance of consciousness 21.0 6.6




Epilation

| @it [me

Acute phase

B : ERE Z OELBOHEMR
Longitudinal section of the hair and hair
follicle

= ®A

epidermis

SEIRE

outer root sheath

- NERH

inner root sheath

- EILE

papilla

A 185K, &M, Pkt 91, 1km, (#241260, NP159(K)) A : Age 18, female, exposed about 1.1 km from the hypo-

B : HERTIIERZORMB TS 5 BRHE ZLTEh B ;en?r’ [#2416?*“’“,?9‘?] the hai trix including th
g = R s g . . In the areas of epilation, the hair matrix including the
ot BAREH, ShBA AR < R S h T e dermal hair papilla that are the mother cells of the hair,

and the connecting inner and outer root sheaths are
severely affected.
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Period of appearance of epilation and hemorrhage (deaths : total)
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Frequency of epilation and hemorrhage (by distance from hypocenter)
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HHEHEDL LTI, 12~148ETICIZR S 72.)

D : BB D FREAFE IS PEAR IR S ICHBI L. A EET
BB EEMEECHIEL 2 NEEEHETH 5 72,
(Rl SVEHERE : RETOFES  RUFRKSR, dORE IS,

Hi, 19824 1 &%)

Cc

© Although some survivors suffered epilation as early as
one week after the bombing, the majority of cases oc-
curred in the third week thereafter. The epilation was
often complicated by subcutaneous hemorrhage. (The
hair returned to normal in most survivors after 12 to
14 weeks.)

: The frequency of epilation showed a close correlation
with distance from the hypocenter, the number of
cases increasing the closer the survivors were to the
hypocenter at the time of the bombing.
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Colon

RS

exposed

R

control

AHRREERIC K 0. KSR S A RSN 5,
BRI & M2 A S A, FRROFAT 2 OE S h 72138 T
b5, [NS305(K))

Radiation-induced edema and hemorrhage are evident in
the colonic mucosa.

The diarrhea and bloody stools were so severe that physi-
cians considered the possibility of dysentery. (NS 305(K))
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Bone marrow
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U 728 5 T/ & FEFISIA U, i L R g vikigls
B o7z, 60, &PE. 0.5km. [#249008)

There is an extreme hypocellular pattern in the bone mar-
row, showing that virtually no blood cells are being made.
This resulted in an extreme lack of platelets, leaving the
patient prone to hemorrhage. A 60 year-old, female ex-
posed 0.5 km from the hypocenter (#249008)
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Early phase of late effects
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Keloid

O+ ROREFIE (RIRERERD)

Number of keloid cases by distance from the hypocenter
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The word "keloid” refers to the irregular, abnormally pro-
truding scar tissue that formed during the healing process
in the burned skin of atomic bomb survivors. The name
comes from the fact that the scars look like the shell and
legs of a crab.
Appearing often in persons exposed to the bombing about
two kilometers from the hypocenter, keloids formed four
months after the bombing and became most prominent 6
to 14 months thereafter. Most of the scars shrank and
healed after about two years.

(Shirabe R and Tezuka H: Hiroshima Igaku 12,1959)
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Atomic bomb cataract

BRI

Scheme of Cataract

LA
Iris

FRAAE (r-rvm)
A-Bomb Cataract

ZAMBERE g

Senile Cataract

%
100 ¢
g SMEAEIRSHY)  Acute symptoms
80 F g %L  No acute symptoms
Fi_ £
40 F
) Z i
0
0~49 50~99 100~199 200~499 500 + cGy
HRIRE

Radiation dose

[ERER | AR AT, A it AR Bt 8 4 2 TS At T P B b
2 ¥ —F VBREAA S 7S (R AR
WD B 5. PHER2LE. K. 805m DK BT &

PERER & 1) o (RIS AR
IS HOAKE R (L2 2) ISREEET 2R TH D,

—fIz [var] EemEh s, FHKE L TIEAN
ZEAb, BRI, BOHSR. MG ERSH B,
JRIEANREE RS 3 » H. 104E< S WO RIAZ & - T,
FRET 5
BHBEHEOETIZE AN MNDSE Z 12k, HEE
5. BRRERREEDSEORE, FERIEE O,

(L, AR : IR 2 k36 © 1961)

Severe atomic bomb cataract. The doughnut-shaped opac-
ity peculiar to radiation-induced cataract is evident in the
posterior pole of the crystalline lens (age-associated
bracket-shaped opacity is also present in the peripheral
portion, woman, 21 years old ATB, exposed on the street
805 meters from the hypocenter, with acute symptoms).
(photo courtesy of Dr. Tsugihiko Tokunaga)

A cataract is an opacity of the crystalline lens associated
with aging, diabetes mellitus, radiation, trauma and other
causes. Atomic bomb cataracts appeared between about
three months and ten years after exposure to the bombing,
the progress of visual disturbance being promoted addi-
tionally by aging. The incidence is higher the shorter the
distance from the hypocenter.

11
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Chromosomal aberrations
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1100cGy (1Y F 2L A=17 F) DL EogEkiEow
BEREC O AR g e (GM-CFC, BFU-E) i<
U B ARV IR OBUE 28§, BB L7
AR 9 2 BUR RO AT AT D AHEE % iR
RHNIR U7z, OB ibflL <z odla s LA
LTnb,

* AR R R GE & 2 AR I R 3 ol A e oD e
RF AL (@) & AR T V) ¥ 7 SEROD AL (D),
W i TR R (R @k BdeAk, XY
PegeEik, CREGEROEHIX K LUME) 4577,
T O T L3S h T 3 A RE P LRI L~ v e
AIET L EIRET S,

(Amenomori et al., Exp. Hematol. 16, 1988)
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: This figure shows the frequency of radiation-induced
chromosomal aberrations in hematopoietic stem cells
in the peripheral blood (GM-CFC, BFU-E) among
atomic bomb survivors exposed to a radiation dose of
100 cGy (1 centigray =1 rad) or more. The proportion
of cells with abnormal chromosome among the stem
cells investigated is shown by dose. There is a positive
correlation between the proportion and dose.

: This figure shows the chromosomal abnormality in the
hematopoietic stem cells in the peripheral blood (a)
and abnormality in the peripheral T-lymphocyte (b)
observed in a high-dose survivor. The two types show
extremely similar nuclear aberrations (chromosome
number 46, XY chromosome, loss or elongation of the
short arm in C-group chromosomes). These facts indi-
cate that the radiation-induced damage involves the
level of totipotential hematopoietic stem cells.

(Amenomori et al, Exp. Hematol. 16, 1988]
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Microcephaly

WIRIRE (cGy) als18ERM Mis18ELE
Exposure dose Gestational age Gestational age
0 ~17Weeks 18+Weeks
U~ © 0/ 1 0/ 9
10~ 19 0/ 7 0/ 6
20~ 29 0/ 5 2/ 7
30~ 39 2/ 4 0/ 6
40~ 49 0/ 6 0/ 3
50~ 99 0/ 9 0/11
100~149 0/ 2 1/ 5
150~ 8(3)/ 9 21)/ 9
BAEIREET o 10(3)/43 5(1)/56
j{l‘ ,E..E\Control 10/246

() BHEERBREEOHHK

Of all the microcephaly, the number in parentheses means the number of mental retardation.
(Miller & Blot, 19724 & V) e4%)

AR A, [ CAE MO FIg BRI bR T REMERZE O 2 £5 L
RN WEAE [/NERE] &S, BRI, ARE6E A
DREPIBRG |2 B =R L 7,
i NBEAE, 1568 7 Ho O 5 1. 2km THEN B
- GHERE 7 i)
RHORE IR, /N, IO FEE O REE AR
W5, 168 T L 7,
Jeot BEHENL 124 (xHHE)

Microcephaly is a condition in which the head circumfer-
ence is two times smaller than that of a normal person of
the same age on a standard deviation. Microcephaly oc-
curred relatively frequently among persons exposed in the
uterus at a gestational age of less than 16 weeks.

Right : A 15 year-old boy exposed in the uterus 1.2 km
from the hypocenter (estimated gestational age:
seven weeks). The boy suffered general growth
retardation, microcephaly and severe brain devel-
opment disorder and died at the age of 16.

Left : A normal 12 year-old boy. (control)

13
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Late atomic bomb effects

EJ b

Leukemia

14

LR O RGNS 5 I BRI R & ARIFER R o fl e
NALNS,

CRWEY VO SPEAIIE (ALL) 5 /NRIO ) Vo SEEER
LB L T %,

L BVEEREE IR (AML) 3 KEIOREFER D L <
WAL T3,

SSPEEREYE DR (CML) 5 & BRSO JER ER R AN
Ja2sZ L <HIL T3,

o o w »

* Normal bone marrow; Normal granulocytes and eryth-
roblasts are evident.

. Acute lymphoid leukemia (ALL); The marked prolif-
eration of small lymphoblasts is evident.

: Acute myeloid leukemia (AML); The marked prolif-
eration of large myeloblasts is evident.

. Chronic myeloid leukemia(CML); There is a marked
proliferation of granulocytes at various stages of
maturation.



E : BMfROREBIFRREER (i BMEm0EaHEEED. 1950~1987F)

Crude incidence of leukemia by type

(Radiation Effects Research Foundation Life Span Study, 1950~1987)

1950~1952  1953~1957

10°AE 20
10% person-years
151
10 A

5 -

0 -

2019
154

10

0
20 1

Crude incidence

— [

154

104

1958~1969  1970~1987

ALL [ExdfR8%(<0.01Sv)
Control group
[ X438 8 (0.01~0.99Sv)
Low-dose group
WEiRRE (=15
High-dose group

AML

CML

ALL total |AML total

3

0~19 20~39 40+ 0~19 20~39 40+

AR

gl

CML total | Other total

0~19 20~39 40+ 0~19 20~39 40+

%

years

B

Age at time of bombing

SRR YOoSMERIE (ALL) . SR 6 i
(AML) . PPt (1009 (CML) T s B R 28
w65 hiz,
BUEE COMFIT KB & BOERHTE 7 A 3 Ao F2 N5
LIdEED, PR 2FHEI DT TICRELRALR, 5~
TAHEHIZIEE = 212# L2, 2 LT, @EREN Y 2 2138
R ROBOEIZERON I LRGN > T B,
(Preston DL, fli, RERF TR 24-92, Radiat Res 137:568-S97. 1994
K05, &)

E @ A dose response relationship was recognized in acute
lymphoid leukemia (ALL), acute myeloid leukemia
(AML) and chronic myeloid leukemia (CML).

According to research to date, radiation-induced leukemia,

unlike solid tumors, appears from as early as two years af-

ter atomic bomb exposure and peaks five to seven years
after exposure. It is also known that the excess relative
risk is higher the lower the age of the exposed person at
the time of the atomic bombing.

(Cited and modified from Preston DL, et al,, Radiat Res 137:568-S97, 1994)
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Thyroid cancer

A A FRA A P LRI E 2R TSI O B9 A ¢ A papillary structure with atypical cells and the prolif-

NAEND (FLERE) . eration of tumor qells is evidgnt (pe}pillary carcinoma).
B : R ORI DU 5 5 3) . B: ;\E;r;l;é ;}g{:)),ld tissue (colloid follicles show a regular
C : HEICHEIR DS A SN 5, C : A nodular tumor is evident in the cervical region.
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D : FREREDBERIEN U XS (1958~19874F)

Excess relative risk of thyroid cancer (1958~1987)

HRIRIS I ()

Age at time of bombing (years)

0~ 9

10~ 19

20 ~ 39

40+

2FH
All ages

B 2% Men

I %% women

] 8% &%t Total men and women

—2 0 2

N
Odds Ratio

T
4

BRAAEIZY

Excess relative risk

| RIBRIBRIRE OBRIRIRARER

Thyroid disease in the Nagasaki atomic bomb survivors

HRMPIBET OB T
Nodule Without
Histological Diagrosis g,

6 8

Cancer

IR R /
BEEETE
Antibody-Positive
Spontaneous Hypothyroidism

1.0

© o AFHTO 1SYTOMBIRIY 2 2131 15T & -7z,
- BRI ORI E N K D SEB Y 2 2 8

o7z,

(Thompson DE, 2, RERF TR 5-92, Radiat Res 137 : S17-S67.

1994 & b 51

PR E SRR S A A (FAR I, IR, I
JEAR R, ML MR O 20 O ) AV RIS
%<, TGRS LS VEE BRI L 572 (£
PRI RR AR E ERERS E 5722 & &5
PoTn5),

- PUABYEREVERSBEIR TIED AR B IS RIS E 2 >
7zo LB Y — 2108 T S EIEL KL<
0.7Sv Th -7,

(RiEEfG . JAMA. 272 ¢ 364-370 (11 AGEN p.64-73) . 1994
K5I, )

D:

+ The increase in excess relative risk at 1 Sv for all
ages was 1.15.

- The excess relative risk was higher in people who
were young at the time of bombing than in those
who were old at the time of bombing.

(Thompson DE, et al, Rediat Res 137:517-567, 1994

- Solid nodules of the thyroid (thyroid cancer, ade-
noma, adenomatous goiter, nodules without histo-
logical diagnosis) were significantly more frequent
among the atomic bomb survivors than among non-
exposed persons, and it is known that the number of
cases was higher the higher the dose and the lower
the age at the time of bombing.

- Antibody-positive spontaneous hypothyroidism was
significantly more frequent among the atomic bomb
survivors than among non-exposed persons. More-
over, the frequency reached a peak at a dose of 0.7
Sv, which was lower than that in cancer cases.

(Cited and modified from Nagataki S, et al, JAMA 272:364-370, 1994)
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Breast cancer

A FRDEBIZEIE A M 2E RO BN S A 6 h B (L A : A nest of tumor-cell proliferation with necrosis at the

EIRASHE) . center is evident (papillotubular carcinoma).
. . B : Breast tissue (control).
B: ﬂ‘ﬂi*ﬁ%‘ CHH) - C : A tumor accompanied by ulceration is evident in the
C - HAFICIS & o 228 A5 D, right breast.
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Crude incidence and excess relative risk of breast cancer (1958~1987)

4
10 AE
10% person-years
25 —3.5
WRIFEXFUZY
20
1B
|
g 15 8 18
18 5 3 M
% 3 2 2
&S s X
~ 3 10 =7
& S g 2
® @ 1Sv
|
2y
5 =
0
0~9 10~19 20~29 30~39 40~49 50+ LER 5
all ages years
T IRAE I 5

Age at time of bombing

#HBEE Crude incidence

.iﬁﬁﬁﬁ(<0.01 Sv) .1&&?§ﬁ(o.o1~0.998v) .%ﬁ§(§18v)

Control group Low-dose group

High-dose group

D : - MU () 13RI, (SR R, R
BTECIPAF Y72 04,3, 5.2, 16.0C. Hiiut IS
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- B R ORI K 0 ETIH ) 22 5
HRIZE,

ST TR STV WA, FRA TS (355
LURT) (3 WAREAT b 23 20 A 0 2 PV B R X )
AN EWr o TN D,

(Thompson DE, fti, RERF TR 5-92, Radiat Res 137:S17-S67,
1994 & 0 51H, &)

: + The crude incidence in the control, low-dose and

high-dose groups (all ages) showed a dose response
relationship of 4.3, 5.2 and 16.0 per 10*person-years,
respectively.

- The excess relative risk was significantly higher in

the young group at the time of bombing than in the
old group at the time of bombing.

- Although not shown on the graph, it is known that

the excess relative risk of early breast cancer (be-
fore the age of 35) is higher in women who were less
than 20 years old at the time of bombing.

(Cited and modified from Thompson DE, et al, Radiat Res 137:517-S67,

1994]
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Stomach cancer

BiE

Esophagus
D phagl

+Zi5kE

Duodenum

BH(C)I SIROEA 1) BV TIE S 74K 8,
Figure C is the state of gastrectomy opened along the dotted line.

oow
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CREREE O 5 2D L WIEO MRS (K5 (L

W) o
o PEALAR A AR U R 25, B AR R DB & &
SIS T ORI APIS 2 L OAEE L & %

DML Gt
CEEEICEEE OISR A SRS (KA,
+ H ORI,

>

: Poorly differentiated adenocarcinoma in which the tu-

bular structure is unclear. It has been reported that,
histopathologically, poorly differentiated adenocarci-
noma increases with the increase in dose.

: Stomach tissue (control).
© A protruding tumor is evident in the body of the stom-

ach (arrows).

: Diagram of the stomach.
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Crude incidence and excess relative risk of stomach cancer (1958~1987)
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fHEEE Crude incidence BFMERIRY  Excess relative risk (at 1Sv)
QEE 0.01S
bl Q Tk
MR o0 ~oss) ozt
.ﬁgﬁidfs?gr(o%; SV) o ‘E)‘iTmen and women
E @ - HUREREER (40 (e HEEE, (CER I, E : - The crude incidence in the control, low-dose and

BECI0AHEY 7= D 15.2, 16.3, 21. 3THRRIGH
fRERLZ (P<0.001),

- WHREHER O ML F IO E L BRI 2 2 2

=,

s PEREME K D BRI 2 2 HiEa,
(Thompson DE, fl2, RERF TR 5-92, Radiat Res 137 : S17-S67,

1994k 051, &%)

high-dose groups (all ages) showed a dose response
relationship of 152, 163 and 21.3 per 10‘person-
years, respectively (P<0.001).

+ The risk was higher in people who were young at
the time of bombing than in those who were old at
the time of bombing.

+ The excess relative risk was higher in women than in men.
(Cited and modified from Thompson DE, et al, Radiat Res 137:517-S67,
1994)
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Excess relative risk of malignant tumors by site

| EAEREIE ORI O BRI Y 2 &

BEERC L DIETDEMIFID 1 Sv Zifz b DEFAERY 2 U DHERE(E & 95%(EFEXRE (1950~20035F)

Estimates of excess relative risk (ERR) per Gy and 95%Cl for major causes death
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Al solid cancer
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Y > /3 % Lymphoid and Hematopoietic malignancies

BEY v NE
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Malignant lymphoma

Multiple myeloma

O MEHRICE 5 ) X VNP RETBRICED SN S

- TEVEIES O SN 20024 SR R TR (DS02) 12 &

B e i & 7213 — < et & O TR ORI )

20 &HEE L7z,

- At each malignant tumor site, excess relative risk of

mortality was estimated on the basis of the organ dose
using the 2002 dosimetry system (DS 02).

+ A significantly high excess relative risk was recognized

S, VL M. IR RS, FLEE. MHEE. . G
PNBAZ I T, RN ) 2 2 BEREICE 5 2,
(Ozasa K fll. Radiat Res 177, 229-243(2012) & 0 511, &%)
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in leukemia, malignant tumors of the stomach, lung, liver,
colon, breast, ovary, gallbladder, esophagus, bladder and
ovary.

[Cited and modified from Ozasa K et al. Radiat Res 177, 229-243 (2012))
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Multiple primary cancers

A RIBFRIFRIEEOWRIRIERRIC L DZEDAEEE (1968~1999)

Incidence rate of multiple primary cancers in Nagasaki A-bomb survivors by exposure distance (1968~1999)
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Time trend of incidence rate of multiple primary cancers in Nagasaki A-bomb survivors in each distance group
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A case of multiple primary cancers (MPC) is defined as two
or more independent primary cancers arising in different
organs in the same individual (ex: gastric cancer and colon
cancer, thyroid cancer, breast cancer, and skin cancer, etc).
The occurrence of MPC is considered to be a reflection of
systematic exposure to environmental carcinogens or of a
predisposition to cancer. A higher incidence rate of MPC
was revealed in A-bomb survivors, particularly for those
who were exposed at a younger age and closer distance
from the hypocenter (A). The incidence rate of MPC contin-
ued to increase annually, and significantly higher in the
proximal group than the distal group (distance from hypo-
center) since 1980 s (B). These results provide evidence for
the involvement of A-bomb radiation in MPC among the
survivors. A higher risk of MPC, as a late effect of A-bomb
radiation, will still persist in survivors.

[Nakashima M. et al., Cancer Sci. 99, 87-92, 2008]
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Mental effects

WIRIERERID GHQ- 1 2IEESEREES

Frequency of subjects with a high GHQ-12 score by the distance of place of exposure from the hypocenter
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A self-administered questionnaire survey conducted in 52
years after the atomic bombing revealed that atomic bomb
exposure conditions, experiences at the time of bombing,
current lifestyle factors and current living conditions have
affected survivors’ mental health. The frequency of sub-
jects with a high GHQ-12 (12-item version of the General
Health Questionnaire) score was higher in those exposed
within 2 km of the hypocenter (10.6%) than in those ex-
posed at 2.1 to 3 km from the hypocenter (9.4%) and those
exposed 3.1 km or further from the hypocenter (7.2%).
[Honda, S. et al., Psychiatry Clin Neurosci, 56 (5), 575-83, 2002]
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Epidemiology

WerEE T

Atomic bomb survivor database
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All information on atomic bomb survivor health handbook
holders living in Nagasaki is registered in a computerized
“atomic bomb survivor database.” This information in-
cludes data on dose estimates, health examination results,
causes of death and autopsy data for approximately
120,000 survivors. Using this wealth of information, the
center is implementing long-term epidemiological studies
on the effects of atomic bomb radiation.
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Estimation of radiation dose using the ESR signal from teeth
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Radiation dose can be estimated by the measurement of
ESR (electron spin resonance) signals from the teeth of ex-
posed persons. This method, which facilitates estimation
directly from teeth, is useful when dose estimation by
other means presents difficulties.

A : A tooth from an atomic bomb survivor

B : The ESR signal in a non-exposed tooth

C : The ESR signal in an exposed tooth
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Radiation dose and death rate
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Relative risk of malignancy
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(Mine, M. et al, Int. . Radiat. Biol, 58, 103543, 1990)

Studies on the relationship between radiation dose and
death rate reveal that the risk of death due to cancer tends
to increase with increasing dose (A) but that the risk of
death due to causes other than cancer shows no such ten-
dency (B).

(Mine, M. et al., Int. J. Radiat. Biol. 58, 1035-43, 1990)
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The Medical Effects of the Nagasaki Atomic Bombing
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Atomic Bomb Medical Museum
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