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Summary

The following table summarizes the results
concerning disease incidence yielded by studies
related to atomic bomb radiation (primarily
involving the Hiroshima explosion).

The lists below indicate the diseases in
which an increase n incidence related to

Increase observed

Malignant tumors
Leukemia
Thyroid cancer
Breast cancer
Lung cancer
Gastric cancer
Colon cancer
Ovarian cancer
Multiple myeloma *
Esophageal cancer *
Salivary gland cancer *
Urinary tract cancer *
Malignant lymphoma *
Skin cancer *
Cutaracts
Chromosomal aberrations
(lymphocytes and myeloid cells)
Somatic cell mutations
Mental retardation among prenatally
exposed survivors (microcephaly)
Growth and development retardation
following infantile exposure
Abnormalities in organ function
{parathyroid glands)
Non-cancer mortality rates *
Changes in specitic humoral
immunocompetence and
cell-mediated immuncscompelence

Asteriks indicaie sugpgested increases

exposure to atomic radiation hus been observed
and those in which an increase has not been
seen. Since these are based on the information
available at the present day, it must he noted
that it is possible that they may change on the
basis of future research,

No increase observed

Malignant tumors
Chronic lymphocytic leukemia
Osleosarcoma

Accelerated aging

Infertility

Solid tumors, leukemia, congenital
abnormalities, mortality rates,
chiromaosomal aberrations and protein
variants in the children of atomic
bomb survivors



Absorbed dose

Dose
(DS86 and T65D)

DS86

Fquivalent dose

Exposed dose

Glossary

P The ubsorbed dose is the amount of energy (in Joules) impared to a
unit mass of matter (kg) by the action of radiation on a substance or
living body. Formerly described in rad, the SI units currently adopted
are Gray (Gy). |1 Gy = [X) rad].

P For many years the T65D system of dosimetry (“tentative 1965
dosimetry™} was used as the most accurate method of estimating the
doses received by individual survivors, although this has now been
replaced by the DS80 system ('Dosimetry System 19867). The T65D
dose estimation systen was based on experimental data obtained for
Nagasaki-type atomic bombs in Nevada, USA, and was devised in
1965 us a formula that incorporaled various parameters such as
distance trom the hypocenter, uand transmission Tuctors for shiclding
materials, ete,. In order to permit more detailed calculations, the DSB6
systemn was devised in 1986 based on elementary physical processes,
and enabled computer coding of the different processes involved from
the tine of emission until arrival at various human organs.

b Sce Dose”

P This describes the elfect of radiation on a living body, and is
obtained by multiplying the absorbed dose by o radiation weighting
factor (fuctoring in the relative biological etfectiveness). The concept
is basically the same as that of the dose equivalent defined in the 1977
advisory of the International Conmunittee of Radiation Protection
(ICRP), but differs m that a radiation weighting factor is employed
instead of a radiation quality factor. Formerly described in rem, the S1
units currently adopted are Sievert (Sv). [ Sv = 100 rem].

P The exposed dose describes the ability of X-rays or gamima rays to
ionize a fixed volume of air at a given point. Formerly deseribed in
reentgen (R), the ST units currently adopred are Coulomb per kilogram
(Clkp).

Gy /L)
L g N — .
Hiroshima N Nagasaki
v
~
N .
|.----—t ~ .00 ~
. N
'~ ™. ~
s ~ ~ ~
1o~ \\ M 1 ~ .
N ~. \ . ~ .
1 \\ \ - N \\
; il \\ \- 10— \\ ~ N
= . ~, AN ~
5 N N
= . ™, AN ~
PR N ~ ~
o \
g N
£ N N
N N
N N
ol N & AN
A ~
~ N
\ N
e | " " ~
001 e o DSBS pamme rys Lo | —_— e m DIEEA pamana TaE N
. 5 N
————— DAEh meuLicen A — ——— — [I55h meaildons ~
H N
01 4y - =T T 1 A T T
il 1 7y 1 5] JIEK) 2 500 Al { iy 1 5 LI E LY 2 50N}
Crsaane fown hypoceiter jmh Dassance Trom hypoceater dmh

DS86 free-in-air kerma doses of gamuma rays and neutrans

Audapdend T Bosscl W U5 — Japan o peasssonimiend of atosie e madiaton desimetny in
Hirnshima and Magasaki, lnd repor, Vel | Hirgyhuma: Kadeation Efecy Rescarch Frundat ion, 1557



Glossary
Hemalopoeitic disease

Hiroshima Atomic
Bomb Casualty Council

Hiroshima International
Counvcil for Medical
Care of the Radiation-
exposed

Hypocenter

Immune function

P Discasc ot the blood-forming organs.

P Established in 1953 and incorporated as & non-protit foundation in
Apnl 1936, at which time its Jupanese name was revised to the current
name {(HHiroshima Genbakie Shogai Taisakiee Kvagikar), With the aim of
promoting rescarch into the effects of the atomic bomb and
consideration of treatiment policies, the Council has conducted various
aclivities, such ax health management and guidanee of atomic bomb
survivors, rescarch into therapy for survivors suffering as a result of
exposure, surveys of the actual conditions of living survivors, and
welfare support cte.. The Council was relocated 1o the Hiroshina
Comprehensive Health Center in Septeinber 1989, with its state-of-
the-art  diagnostic and  therapentic equipment and  advanced
technological and information tunctions, 11 is one of the nation’s
leading health facilities. In addition to its previous activities, and with
a view o {ulure evolution in a wide range of ficlds, the mstitution will
strive hurd in arcas such as health management, the promotion of
community health, and health education tor all residents of Hiroshima,
cluding wtomic homb survivors,

P Lstablished in order to contribute to the ctfective medical care of
radiation-cxposed individuals throughout the world by utilizing
Hiroshima's accomulation of results regarding the medical treatinent
ol utomic homh survivors and rescarch into atomic homb injurics, the
Council was inavgurated in April 1991 when varous local bodies (and
the city and prefectural governments of Hiroshima in particular)
worked together 1o contribute to world society and intemational co-
operation. Activitics pursued by the Hiroshima International Council
for Medical Care of the Radiation-exposed include acceptance of
vistting medical personnel for training, dispatch of medical specialists,
compilation of manuals on the medical care of exposed individuals,
worldwide dissemination of cducational material concerning the
treatmient of cxposed individuals, and implementation ot rescarch
programs,

P The location on the ground vertically helow the point ol detonation
of the atomic bomb.

P This is a system tor not only eliminating pathological microorgan-
sy (c.g. bacteria and viruses cte.) and foreign hodies, but also for
eliminaung cancer cells, virally infected cells, mutants, and dead cebls
ele, it s o general term deseribing the tunction of a systerm which acts
as amechamsm for maintaining a state ol cquilihrium within a living
body. Lymphocytes are the most unportant cells in the innmune
system, and are broadly divided into T lymphoceytes (T cells) und B
lvmphocytes (B cells) T cells become activated uporn coming o
contact with antigens {(foreign bodies or damaged cells), at which time
they produce humoral factors that canse activation and proliferation of
various immune system cells. Some of the humoral factors cause
difterenuation of B cells and produce proteins (antihodies) which
combige with antigens. Some humoral factors derived from T celly
produce differentiation sind proliferation of cells that kill the bacteria,
viruses and other harmiul cetls which caused the activation of the T
cells themselves.
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l.eukemia

l).

Prenatally exposed
survivors

Radiation LEffects
Research Foundation
(RERI)

Research Institute for
Nuclear Medicine and
Biology, Hiroshima
University

Residual radiation

T6SD

Glossary

P A malignaney of hematopoietic (UBlood-forming™y cells. and
classificd by cellular morphology  into acute non-lymphoceytic
leukemia, acute lymphocytic leukemia, chronic myclocytic leukemia,
und chronic lymphoceytic leukemiin.

P The value of P {probability) gives an indication of degree ol signifi-
cincee; the Tower the value of p, the greater the significance.

P Defined at the Radiation Effcers Rescarch Foundation as those
individuals born alive after the dropping of the atomic bomb but
before May 3t 1946, and who were exposed w the homb while in
the womb. Approximately 1,100 people are believed o have been
prenatally exposed within 2 km of the hypocenter.,

P Thice successor to the Atomic Bomb Casualty Commission, ABCC,
which was established in 1947 (with panticipation ot the Japan
National Institute of Health of the Ministry of Health and Wellare
trom 1948). In accordunce with an inter-povermmental agrecement
between the United States und Japan, it was inaugurated as a non-
profit foundation under Lupanese domestic Taw an April 1975 Wih
peacetul ohjectives, the Foundation has conducted studies on the
mediical effecrs of mcdhation on the human body and the resultant
discises, and contributed to the maintenasnee of health and welfare of
atormic bomb survivors., In addition, in order o improve health
standards the foundauon hax conducted numerous research progrims.,
including the epidemiological studies such as Lite Span Study, the
Adult Health Study, and studics on pathological aspects. prenatal
exposute,  genelics, INmnoconipelenee,  mutiations, cancer  and

riadiosensitivity ele..

P Lstablished in 196§ with the aim of conducting rescarch on the late
medicul and biological effects of the atomic bombing, and devising
fundamental policies concerning the medical treatment ot atomme
homb survivors. The institute consists of ten departments e, the
Radiation  Biology,
Geneticopathology, Biochemistry and Biophysics, Epideniology and

Departments of Pathology,  Tlematolopy,
Social Medicine, Biomertries, Cancer Rescarch, Internal Medicine, and
Surgery., The climical departments adso have clinical sections in the
liospital altiliated 1o the School of Mcedicine and conducts therapy on
botit in- and out- paticnts. The institute possesses a number of facilitics
such us o radiation studies laboratory (in whiclh various radiation
sources can be utilized), w radicisotope laboratory, a rritium
luboratory, a facility For animasl irradiation experiments, and the Data
and Specimens Center of the Aromie Bomb Disaster.

P This ts distinguished from the inuial radiation which was released
by the atomic bomb at the moment of detonation. Reswdual radiation
wits produced when the radioactive materials constituting the boimnb
wore dispersed as radioactive fallout, and when neutrons emitted by
the explosion collided with atomic nuclei in the soil and building
materials to produce new riudioucive niatertals (induced radioactiviny .

P See Dose”



