12  Othereffects of radiation

Growth and development of survivors exposed while young

170 1 Males 62
. i
I Females
168 0ol)
. =
166 — N
d 58
ot — i L = gl
l .. — —'||_ ——— 30
162 — :—'F r’ b
= # w Z
£ 1o — — r - — — 47
> o
=2 - =
- =
= 158 — ] — = s r - — s 3
= -{ —| 8 i 202
S —~ L ] | e
= 136 J — T — I ( | z
= | e B — 30 G
53 -—1_ J (411
=154 — -—-—-i N o — ( L : =
[ . . . 1 § — 48 2
152 AI i —~ a3
150 1 1 — ] i i e
143 : | | " - — 44
ABCD ABCD ABCD ABCD ABCD ABCD
(=2 H—11 12— 0—5 611 12~17
Age ATB (years) Age ATB (years)
Baredd on measurements dunng | SWeh— | H6GE
Growp A consistedd of subects nol in Hiroshima al the Qe of donhing.
Groups [, O amd O were respectively expassed 1o TS D doscs of D-00009 Gy, 00001090 Gy and & 1.0 Gy
ATH = at the nime ol bombing
1h, gty FRY have started not after puberty. but to have been
% ‘f.r///--:u///v) u/// ./u// Yt f.r//f . . .P i X
,«/’ continuous from childnood, The reasons for
:z/ 1. GI'OWth and development of this have not been claritied, although vanous
21 . . .
4 survivors exposed while young mechunisms are conceivable, ¢.g.. radiation
Reduced heights and body weights were ctfeets on bone formution, of changes in sys-
observed among individuals heavily exposed terie hormonal environnient.

as mfunts, but not among Nagasaki males ex-
posed at ages 1210 17 years; the same tenden-
cies were also ohserved among prenatally
exposed survivors. The difference appears to
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Frequency of benign tumors
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! 2. Benign tumors
1

Due 1o difficulties encountered in swdying
the relationship between radiation and benign
tumors, no clear results have been forth-
coming. However, a study on prevalence amoeng
the fixed population at the Radiation Effects
Research Foundation (the Adult Health Study)
found a significant increase 1 benign tumors

among heavily exposed survivaors after 1970,
particularly for gastric polyps in Hiroshima,
However, other pathological studies have failed
to show an assoctation between radiatton and
polyps of the digestive tract (which include
gastric polyps). Of gynecologic discases, the
[requencies of myoma uteri and benign ovarian
lumors have suggesied a  dose-dependent
increase, However, no such increase has heen
observed in benign tumors at other sites.
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Mortality risk from non-malignant diseases
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A radution ctfect on life span due to the
development ol non-malignant discases has not
been apparent untid recent years, As the
survivors exposed while young have recently
reached the ape at which adull discuses such as
cardiovascular disease frequently occur, an
effeet has heen suggested amongst the heavily
exposed (2 Gy). However, in comparison
with cancer risks, the relative risk ix small. and
notwithstanding the fact that the nataral mora-
lity rate is high, the excess number of deaths is
also small,

seen as an upward but parallel shift of the
stratight Gomperiz function (the line deseribing
the proportional relationship between age and
the logarithm of the montality rate, which i a
good index of life span). In the case of cancer,
this tendency is marked. Although slight in
compurison  with non-naligrant
diseases also demonstrate an upward shifl
among the ™2 Gy populition,

Various approaches (particularly chinical
techniquesy have been used to investigate
whiether racdiation causes aceelerated aging. but
as yet no clear conclusions have heen forth-
coming.

Cilneer,



,/, 4. Liver disease
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A comparatively high frequency ot liver
disease was reported among atomic bomb
survivors since immediately alter exposure,
posing an important medical problem. Various
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Recent reports have suggested a slight
radiation effcet among  heavily  exposcd

survivors in the incidence and monality rates of
both ischemic heart disease and cerebrovascular
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approaches (including clinical, pathological
and immunological methods) have been
adopted in vain attempts to clarify the relation-
ship between radiation and liver discases,
Since liver discases are known o be
caused by mumy Tactors, including viruses and
nutrition. further studies are necessary.

discase. The prevalence of aonic caleilication
and some electrocardiographic studies have also
suggested a slight etfect on ischemic changes,

However, problems remain regarding the
accuracy of data and number ol subjects, and
thus turther studies are required in order to
conlirm i relationship with radiation.



