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SUMMARY

Nishiyama residents exposed to possible fallout
from the Nagasaki atomic bomb were selected
according to their location and duration in the
potential area for study of any radionuclide activity
retained since 1945 and for any harmful effects.
Whole-body counting was utilized as the primary
measure of radionuclide activity. After selection
and interview, each candidate for study was assigned
a priority for his participation based on his radiation
exposure index or score. The subjects selected were
then matched with appropriate controls.

The selected subjects were evaluated for retained
radionuclides, using a whole-body counter and
radiochemical urinalysis.  Routine physical and
laboratory examinations and chromosome studies
were included. Drinking water, soil, reservoir
sediments, and crops were also assessed for radio-
nuclide concentration by scintillation counting.
Whole-body counting and radiochemical urinalysis
showed a s1gn1fzcantly greater concentration of
cesium-137 ( Ce) among the Nishiyama subjects
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than the nonexposed subjects. The dose, however,
was a very small fraction of the maximum permis-
sible as recommended by the International Com-
mission on Radiological Protection. No physical
or laboratory abnormalities were detected among
the index subjects. Results indicate that the
internally deposited material is maintained at a
relatively high level by the ingestion of vegetables
containingI 7cs.

BACKGROUND

The first Technical Group of the Manhattan
Engineering District in October 1945! assessed by
surveys the fallout in Hiroshima and Nagasaki.
Residents of segments of the Nishiyama district
were identified as people most subject to fallout.
One investigator reported the average dose from
fallout in Nishiyama to have been 68 R,? but the
dose in this area is generally considered to have been
considerably lower. Arakawa® estimated a theo-
retical maximum of 30 R for full-time residents in
the highest dose sector of the Nishiyama area, but
reported that a practical maximum was one-fourth
of this considering the shielding by houses and
periodic absences of residents from that area, In
1962 Arakawa concluded the Nishiyama fallout was
insufficient to cause obvious biological disturbances,
but some hematologic abnormalities might be
observed.”  Earlier studies of Nishiyama residents
showed leukocytosis and monitoring of the area
indicated slightly increased Iadioactivity.S“S

The Nishiyama district is some 3000 m from the
hvpocenter. It was generally shielded from the
507 m high epicenter by a hill, Mt. Kompira,
whose summit is approximately 400 m in height.
The fallout, then, must have drifted and was
deposited mainly in Nishivama (Figure 1).

Studies of late radiation effects from the A-bombs
have been emphasized.® Fallout from post-war
atmospheric weapons tests cannot readily be dif-
ferentiated from that of the Hiroshima and Nagasaki
A-bombs. In the present study, however, pre-
cautions were taken to verify the location and
duration of the subjects in the fallout area after
the bomb.

Yearly surveys of the Marshallese accidentally
exposed to radioactive fallout in 1955 have since
shown a number of significant findings.' These
considerations and the availability of the whole-
body counter at Nagasaki University prompted the
present study.
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Figure 1. Location of Nishivama district with respect io hypocenter

and epicenter, and Nagayo village.
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GENERAL ASPECTS OF METHOD
Sampling

The problems to be addressed in devising the
sampling plan included (1) identification of those
whose exposure to the fallout was greatest, and
(2) selection of appropriate comparison groups
representative of those who were not exposed to
fallout, including the early entrants who were not
in the city at the time of the bomb (ATB), but
may have been exposed to residual radiation near
the hypocenter, and those exposed directly to high
doses. Preservation of the supplementary schedules
used in the 1950 census to identify people who
were in Hiroshima and Nagasaki ATB made it
possible to identify those who were living in the
Nishiyama area on | October 1950 and who had
been exposed to fallout there in 1945. Other
groups could be drawn as needed from the large
ABCC-INIH Adult Health Study (AHS) sample.'!
This study was actually performed in three separate
parts.
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The First Survey. From the 1950 schedules for
those resident in Nishiyama 4-chome and Koba,
Nishiyama district, 324 survivors alive at the time of
the survey, and thought to have been exposed to
fallout exposure rates in excess of 0.8 mR/hr as
determined by measurements made hetween 3 to 7
October 1945 (See Figure 2),! were initially chosen
for further investigation. Interviews were conducted
with 162 of the 324 who appeared to have received
the greatest amount of fallout, On the basis of the
detailed interview data 50 subjects were chosen as
having probably received the greatest amount of
radioactive fallout.” From the AHS sample three
groups of equal size, matched to the age and sex
distribution of the fallout sample, were then chosen
to represent the early entrants, the late entrants,
which were designated as the nonexposed groups,
and those directly exposed to 200 or more rad
ATB. The overall size of the first survey (200
subjects) was set in relation to the annual capacity
of the whole-body counting unit.

A narrative history of events ATB was obtained
from the 162 screened Nishiyama residents, and
specific information was requested in terms of
half-days spent in the Nishiyama area from 9
August to 31 December 1945. Homes in the area
were precisely located in terms of map coordinates.'?
Location of the subjects ATB was established by
personal interview and with reference to existing
ABCC records. Subjects indicated whether they
had been exposed to the “black rain’” and whether
they had eaten vegetables grown in the Nishiyama
area and drunk water there during the 5 months
after the bomb., The Nishiyama district was
monitored by means of Geiger-Miiller counters in
the period 3-7 October 1945,' and isodose curves
were established in terms of milliroentgens per
hour (Figure 2).

The observations on location ATB, location of
residence, time spent in the Nishiyama area, experi-
ence with “black rain”, and consumption of local
(Nishiyama) vegetables and drinking water were
first individually scored and these scores were sum-
med to yield a measure of estimated exposure over a
5-month period ending 31 December 1945 that
was finally employed to choose the 50 Nishiyama
subjects. The forms used for interview for selection
of Nishiyama subjects are illustrated in Appendix 1.

The Second Survey. It became clear even before
the first survey was completed that 137¢s values
were not elevated in the early entrants or in the
200+ rad group in comparison with the late
entrants, although they were appreciably higher for
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the Nishiyama group. A second survey was then
designed to control more precisely the effects of
fallout from nuclear weapons tests. A comparison
group was sought consisting of subjects who were
not exposed to the 1945 fallout, but whose similar
geographic environment and socioeconomic condi-
tions should have subjected them to the same
fallout from weapons tests over the years. For
this purpose residents of the nearby Nagayo district
(Figure 1) were selected. From the 112 Nishiyama
suhjects screened but not selected for the first
survey, 15 males and 15 females were chosen, again
on the basis of their having the highest average
daily estimated exposure scores. The supplements
to the 1950 census revealed 224 individuals register-
ed in Nagayo village as A-bomb survivors and alive
at the time of the survey. Following eligibility
interviews (Appendix 2) 30 Nagayo subjects were
chosen so as to match the age-sex distribution of
the Nishiyama subjects. Since the number of young
females obtainable in this way was insufficient, the
defect was made up from members of the families
interviewed. The fact that most of the 30 Nagayo
sample were A-bomb survivors is considered
irrelevant since the 200+ rad group showed no
elevation of 137¢s,

The Third Survey. A third survey was made in
1971 to determine whether there had been any
change in 137Cs in the body over the 2-year
interval since the initial examinations in 1969.
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Selected for repeat examinations were 7 male and
8 female Nishivama residents from those with
relatively high 1969 !137Cs values, together with
their comparison subjects.

Adolescent Sample.  The samples chosen for
the three surveys did not cover the adolescent age
range, and there was interest in the possible effect
of fallout on growth and development. Therefore
20 subjects of the F) Life Span Study sample,?
under age 20 at the time of the survey, were also
selected for further study.

The various survey groups are listed in the following
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table.

Survey
W

Year
M

Survey Groups
EAER

Subjects
R

Examined
F ik

First
91 K

Second
W2 RAEK

Third
€ 3w

Adolescents
T o MR B A 3

1969

1970

1971

1969-71

Nishivama Residents Group I. Exposed to A-bomb fallout,
FEISEGERE T, G ORMER T BB A

Early Entrants. AHS beyond 10,000 m ATB who entered zone
within 1 month after the bomb, who did not experience fallout
or ingest radioactive material but may have experienced neutron-
induced radiation near the hypocenter.
BMATE. FREFI0,000m LI G A ARENGH LT, RS
1w BRI b MO 12 A o 72 3 WGP B T M 12 PR 7 e
TLPEM L T g v, BOEHE 7 b B e 5 s
ERUBTVATMhEMA S 5.
200+ rad group. AUS subjects who were not in Nishiyama area
in 1945 who experienced direct radiation.
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Nonexposed Group I. AHS subjects who were not in Nagasaki
City ATB and who did not experience direct or any induced
radiation; for comparison with Nishiyama I.
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Nishiyama Residents Group IT*. Nishiyama residents exposed to
A-bomb fallout; for camparison with Nagayo residents.
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Nagayo Residents, Exposed neither to direct A-bamb nor fallout
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Adolescent Group [ <20 years in 1969). 12-14 years, 15-17
vears, 18-20 years age groups born and raised in Nagasaki to be
observed for growth and development study and possible fallout
effects of various nuclear weapons tests.
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Subject Contacting

Appointments with subjects were made 2-weeks
prior to examination, They were brought by a
social worker and public health nurse first to the
ABCC clinic, then to the Department of Radiation
Biophysics, Nagasaki University School of Medicine,
usually on the same day, following which they were
returned home. When appointments were made for
subjects to visit the ABCC clinic they were instruct-
ed how to collect their urine samples and provided
with containers. The urine samples were analyzed
at the Departmeni of Radiation Biology, Research
Institute  for Nuclear Medicine and Biology,
Hiroshima University. All subjects received the
following examinations:

At ABCC !
L. History and physical examination including
anthropometric measurements.

2. 15 ml blood samples for routine hematology,
T-3 and T-4 thyroid function studies, and
chromosome  studies. Laboratory studies,
including urinalysis, serum potassium, and
cholesterol.

3. Electrocardiograph.

4. Interview for previous exposure to ionizing

radiation from medical and occupational sources
(Appendix 3).

5. Posteroanterior and lateral chest roentgeno-
graphy.

At Nagasaki University

6. Interview for sports activities.

7. Assessment of hand grip strength.
8. Whole-body counting.

9. Chromosome studies.

At Hiroshima University
10. Radiochemical urinalysis

WHOLE-BODY COUNTER MEASUREMENTS
Measurement of Subjects

Method. Histories were obtained by interview using
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the form shown in Appendix 4, and the subjects
were anthropometrically measured. Just before
whole-body counting, the subjects showered and
changed into gowns. Males washed their hair during
their showers; females washed theirs the day
before examination.

The whole-body counter, made by Kobe Kogyo,
included two 8"¢ by 4" Nal (T¢ ) scintillation
crystals above and below a stretcher in an iron
chamber, the latter weighing approximately 50 tons,
The chamber is 140 cm wide, 260 ¢m long, and
210 em high with 20 cm thick iron walls, ceiling,
and floor, all lined with 3 mm of lead. A probe
system and a 400-channel pulse-height analyzer are
included in the counter system. Data are recorded
by a tape puncher, page printer, XY recordér, or
2-pen recorder. Whole-body counting is performed
with the subject on a stretcher, and scintillators
moving longitudinally in midline or 20 cm lateral of
midline on each side, The counter room and
control panel are shown in Figures 3 and 4. The
amount of 40K in the body of a normal adult can
be measured within 40 minutes with a counting
error of +2%. Counting for 137Cs required about
1 hour.

Results, The First Survey. The 137¢g radioactivity
was calculated in pCifkg body weight. Results for
the 50 Nishiyama residents (Group I) are shown in
Appendix 5; those for the nonexposed I subjects in
Appendix 6. Whole-body counting of Nishivama
residents I and nonexposed I subjects was performed
from January to August 1969. However, 137¢s
contents of individuals apparently changed during
the latter period; all subjects were not studied at
the same time.

The values of the nonexposed group were therefore
corrected to those made at the time whole-body
counting was performed among matched Nishiyama
residents, The method used was as follows: After
February 1969, serial determinations of 137¢s
content were made for the 23 normal adult subjects,
not involved in the study, and these data were later
used for the purpose of calibration. Their means
for sexes combined from February 1969-August
1970 were as shown in Figure 5. When the
times of counting Nishiyama residents and non-
exposed subjects differed, this attenuation curve
was used to compensate for temporal differences of
measurements of the Nishivama residents. The
¥ ray energy spectra by whole-body counting for
one Nishivama and one nonexposed subject are
shown in Figure 6.
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Figure 3. Whole-body counting room.
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Figure 4, Whole-body counter control panel.
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TABLE 1 AVERAGE 137Cs AND POTASSIUM CONTENTS OF NISHIYAMA I RESIDENTS
AND NONEXPOSED I SUBJECTS, BY AGE AND SEX, BY WHOLE-BODY COUNTING

] HAUERSIBRSIUVEEREIROA -V EFT s «ho vy —BlEIZ LS
T WCs BEEUAH Y Y Ll FERE LU
Male Female
Age ATB Age ATB
e All = All
0-9 10-29 30-49 Sl 0-9 10-29 30-49 50+

137¢s (pCifkg Body Weight)

Nishiyama I 47.6 43,7 29.7 32.8 38.5 17.2 29.5 27.9 30.5 24.9

Nonexposed 1 28.0 18.2 33.2 17.4 25.5 17.1 11.1 13.6 26.0 14.9
Potassium (g/kg Body Weight)

Nishiyvama [ 2.31 2.26 2.11 1.83 2.14 1.82 1.92 1.77 1.89 1.83

Nonexposed | 2.26 2.15 1.94 1.87 2.06 1.61 1.69 1.47 1.56 1.58
Number of Subjects

Nishiyama [ 6 4 6 4 20 10 8 10 2 30

Nonexposed [ 6 4 6 4 20 10 8 10 2 30

Potassinm contents were all measured by counting
40K with an error of 3% or less (ie., *0.05 g/kg
body weight in practically all cases). The counting
error for Cs was estimated by the statistical
error of background count subtraction and is shown
in the case of Lhe Nishiyama I subjects in Appendix
5. The average Cs and potassium contents for
the Nishiyama I residents and the nonexposed group
[ subjects are summarized by age and sex in Table 1.

There was little difference between Nishiyama I and
nonexposed group | in both sexes for 40y
Significantly higher values were noted for 137Cs
among Nishivama residents compared with non-
exposed subjects in both sexes. The Nishiyama I
13705 contents were higher than those of the
nonexposed [ subjects for all ages except for
males 30 to 49. The higher values of both 40K and

37¢s per bod wezght in males were due to the
deposition of 40K ana 137¢s mainly in musculature
and negligibly in fat.

The 137Cs content can be expressed in terms of
pCi per kg of body weight or in terms of 137Cs
per unit mass of potassinm (_137(‘.‘5;'!{}. Since
individual variation of the 40K content is less
than that of 137Cs and since the gamma ray energy
from 40K is a relatively high 1.46 MeV, 40K s
useful for checking the reliability of whole-body
counting. For these reasons, the potassium contents
estimated by 40K values are included with those
of 137¢s,
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TABLE 2 137¢g AND POTASSIUM CONTENTS OF NISHIYAMA RESIDENTS AND OTHER GROUPS,
BY SEX, BY WHOLE-BODY COUNTING; AVERAGE, S.D.*

#2 PIERFLITIOMOEROF—LEFT s -y —lFEIZ LS
BiCs kU )Y Lffi: 5 (P, SuEE*
Male Female
137¢y Potassium Siibiects 137 Potassium Subjssts
(pCi/kg BW) (8/kg BW) d (PCi/kg BW)  (g/kg BW) ;
Nishiyama I 38.5, 174 2.14, 0.23 20 249, 17.7 1.83, 0.20 30
Nonexposed 1 25.5, 16.8 2.06, 0.27 20 14.9, 10.3 1.58, 0.23 30
Early entrants 27.2, 6.9 2.02, 0.34 8 20.3, 10.8 1.60, 0.27 12
Nishiyama I’ ## 383, 21.9 2,13, 0.26 8 32,0, 21.7 1.90, 0.23 12
200+ rad 239, 7.0 2.08, 0.24 16 23.3. 152 1.77, 0.23 20
Nishiyama [** *#* 39.4, 19.2 217, 0.20 16 276, 15.3 1.83, 0.21 20
Adolescent 11.8, 9.6 2.10, 0.27 9 11.3, 7.9 L.B1, 0.24 11
Nishiyama I1 26.1, 159 2.07, 0.22 15 22.4, 15.0 1.77, 0.20 15
Nagayo 14,3, 8.8 2.04, 0.20 15 12.6, 8.7 1.73, 0.22 15
*8.D. =\/E (X; - X)? /(N = 1), where N was the number of subjects.
** Nishiyama I" was selected from Nishiyama I group to match age and sex with early entrants group.

##% Nishiyama I" was selected from Nishiyama I group to match age and sex with high dose group.
The results of counting 20 early entrants are shown PMATEOAN M T 2 UELRE, 87 2R AL
in Appendix 7; those for 36 subjects exposed to F /0, 200 rad L) ot BERR L 236 A O 1 (462
200+ rad, in Appendix 8; and those for 20 subjects 812, 19699 1220 LI F T b - 7 H20 A3 520 1=

aged 20 years or less in 1969, in Appendix 9. These
data are summarized by sex in Table 2.

The Second Survey. The Nishiyama II and Nagayo
group results counted from March to July 1970 are
shown in Appendices 10 and 11 and are summarized
by sex in Table 2. These results were also analyzed
by sex and age as shown in Table 3. In six of the
seven age groups in both sexes, the 137¢s value
was higher among the Nishiyama II residents. The

0K results for residents of the Nishiyama area do
not differ from those of the comparison groups,
but the 137Cs results are significantly higher among
Nishiyama than in the comparison subjects, for both
sexes,

The Third Survey. To detect any changes in 137¢g
with time, seven male and eight female Nishiyama
residents Il and nonexposed II subjects seen in 1969
were again counted after a 2-year lapse. These 15
subjects were selected from among those with
relatively high 137¢g body burdens in the Nishiyvama
I group observed in 1969, The results are shown in
Appendix 12. Results are summarized in Table 4.

Though there was no change in potassiufn values
for males and females in both the Nishiyama
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TABLE 3 AVERAGE 137Cs AND POTASSIUM CONTENTS OF NISHIYAMA Il AND NAGAYO RESIDENTS,
BY AGE, SEX, BY WHOLE-BODY COUNTING

#3 MUERSE WL UESERBOF—LET; - 5% v ¥ —HEIZLD
T Cs HLUA Y Y AE: EWE L R
Male Female
Age ATB Age ATB
All All
0-9 10-29 30-49 50+ 0-9 10-29 30-49 50 +
137¢5 (pCijkg Body Weight)
Nishiyama II 30.0 24.2 23.8 28.3 26.1 8.3 24.8 23.3 224
Nagavao 14.5 16.7 10.4 13.2 14.3 11.3 12.4 15.0 12.6
Potassium (g/kg Body Weight)
Nishivama 11 2.29 20 1.97 1.82 2.07 1.69 1.82 1.60 1.77
Nagayo 2.18 2.10 1.89 1.92 2.04 1.77 1.75 1.60 1.73
Number of Subjects
Nishiyama [1 3 6 3 3 15 2 11 2 X5
Nagayo 3 [ 3 3 15 2 11 2 15
TABLE 4 13?Cs AND POTASSIUM CONTENTS OF NISHIYAMA I1I RESIDENTS AND NONEXPOSED [1
SUBJECTS, BY TIME, SEX, BY WHOLE-BODY COUNTING; AVERAGE, 8.D.
4 FELERBNES L UCEHBEIROE-LET - A0y —HEILS
BiCs kA ) Aff, FAFE & UM (FYE, FHER =)
Male Female
1969 1971 1971/1969 1969 1971 1971/1969
13705 (pCifke Body Weight)
Nishiyama 11 50.5, 14.0 38.4, 9.1 0.76 46,9, 15.3 279, 147 0.60
Nonexposed 11 25.9, 10.5 23:2, 53 0.89 113 73 16.1, 4.8 1.43
Potassium (g/kg Body Weight)
Nishiyama 11 2.22, 0.17 2.21,0.21 1.00 1.93, 0.22 1.88, 0.21 0.97
Nonexposed 11 2.05, 0.36 1.98,0.29 0.97 1.50, 0.15 1.54, 0.15 1.03
Number of subjects
Nishivama III 7 7 B
Nonexposed 11 T 7 8

residents and nonexposed subjects, during the 2-year
period, the 137¢¢ value of Nishiyama residents I11
decreased to 76% in males and 60% in females.
While about 10% decrease was detected in the
nonexposed [l males, the 13705 value increased 43%
among the nonexposed females. However, individual
variation was great among the nonexposed females
because of low levels of 1 7Cs, and the 43% increase
is not statistically significant at the .05 level. The
absolute 137¢s content is small, and near the
lower limits of measurability, reducing accuracy
slightly.
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Cesium-137 in Soil and Farm Products

Method. While the physical half-life of 137Cs is
30 years, its effective or biological half-life is a
relatively short 70-120 days.'*!® The relatively
high 13705 level in Nishiyama residents 26 years
after the atomic fallout is attributable to their
ingestion of foods containing greater amounts
of 137Cs. Since this could be due 1o increased soil
concentrations of 137Cs in Nishiyama, soils and
farm products were assessed for |37Cs content.

Samples of reservoir sediments were collected from
the bottom of the Nishiyama and three other

reservoirs (Urakami, Kogakura, Hongochi) in
Nagasaki City during the 1969 drought. Ten
central locations were randomly selected. These

were within an area of approximately 100 m? in
each reservoir, A 10 cm diameter pipe was driven
into the sediment at these points. Ten layers of
sediment at 2.5 c¢m depth intervals were obtained
in sequences to 25 cm. The sediment from the 10
sites of each reservoir were combined according to
their respective depths to form 10 samples.

Uncultivated soil was obtained using a soil collector
10 cm in diameter, at five sites in depths of 0-2, 2-5,
5-10, 10-20, 20-30, 30-40, and 40-50 ¢m. The sml
obtained from the respective depths was combined
to form seven samples.

Arable soil was obtained using the soil collector at
depths 0-10, 10-20, and 20-30 ¢m and the soil from
the respective depths was combined into three
samples.

All soil samples were dried in a stainless steel vat at a
temperature of 105 C. After drying, they were
passed through a 2 mm sieve to remove stones, and
500 g samples were thus obtained for counting.

Nishiyama farm products were purchased directly
from the farmers who grew them after the locations
in which they were grown were confirmed. Control
farm products were purchased at markets in which
Nishiyama products were not sold. Fresh farm
products were weighed, chopped, and dried at
90-100 C. After being weighed in dry state, they
were pulverized and 200 g samples of such powder
were obtained for counting.

Gamma-ray spectral analysis was made using the
whole-body counter. The samples, in 13 cm¢ X
7.5 cm acrylic containers, were placed directly on
top of the scintillator and measured for 13705 and
40K for 2000 seconds.
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kilogram dry weight of reservoir sediment are
shown in Appendix 13. Cesium-137 content was
measured within an error of +5%; potassium content
within  £4%. The 137Cs content of reservoir
sediment generally decreases with depth, but at the
west side of the Nishiyama reservoir, B, the content
was greatest al a depth of 10-12.5 c¢m; namely,
3.60 nCifkg dried soil. This was approximately
three times that of sediment of other reservoirs
(Figure 7). This is in accord with the isodose
curves compiled in 1945,

The 137Cs and potassium content of soil of
uncultivated land is shown in Appendix 14 and
Figure 8. There was no difference between the
Nishiyama district and the other districts at depths
of more than 20 cm. The Cs content was
larger in the soil of Nishivama district at depths less
than 20 cm, being particularly remarkable at the
west side of Nishivama district.

Appendix 15 shows the results of measurement of
arable soil. The 137Cs content was greater in the
soil of the Nishiyama district. The total 137Cs
radioactivity per unit area of cultivated land in the
Nishiyama areas was more than twice that of other
areas (Figure 9),
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The radioactivity is expressed as that for a surface
area of 1 km? to a depth of 50 or 30 cm, derived
from the following equation:
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137¢s content in uncultivated land soil samples (dried

18705
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137¢s(Ci/km?) = (1 km® X 10 X 50 or 30 cm) X (XX 107 kg/#) X (¥ nCi/kg) = 0.5 X§ or 0.3 Xy

where 50 e¢m for uncultivated soil or 30 cm for
arable soil are the depths from the surface to the
deepest level from which soil samples were collected,
X is the mean density of the soil in kg/¢, and
y is the mean content in nCi/kg in the soil
collected at various depths.

The results of the 1970 and 1971 measurements in -

cro_}as are shown in Appendix 16. In 1970, the
1375 content was higher for products of the
Nishiyama area than those of other areas, especially
for rice, potatoes, and sweet potatoes. An example
of spectral analysis of potatoes is shown in
Figure 10.

It was assumed that the residents of Nishiyvama and
the other groups ate only the products raised in
their respective areas, and that males and females
ingested daily the amounts of farm products shown
in Figure 11."° The corresponding amounts of
137Cs in the daily diet per person in 1970 would
have been as shown. Thus, the amount of 137Cs
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Figure 11. 137¢¢ in the diet per man per day.
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ingested daily by both Nishivama males and females
would differ from the other groups by a factor of
about three. However, the actual determinations
were such that they yielded a factor of less than
two. This can be explained by the fact that the
farm products ingested by Nishiyama residents were
not all raised in the Nishiyama district.

Comparison of values of Nishivama farm products
raised in 1970 and 1971 showed a great difference
in their radioactivity. This is felt to have been due
to the fact that it is difficult to obtain the same
type products from the same plots of land in
sliccessive years.

In a related study,'” scil samples from the
Nishiyama district had 10 times the 23%Pu content
of those from Nagasaki and other comparison areas,
by grid ionization chamber and semiconductor
spectrometer for alpha rays. This finding was
important in substantiating the fact that the
elevated 137 body burdens of the Nishiyama
subjects were due to A-bomb fallout, since the
bomb was a plutonium device.

The 137Cs content of the drinking water .used by
Nishiyama residents was essentially the same as

18

IAIBAZNORIBICEE NS TCs it

DRHRLERHK zE->THEFEREA S WCs ML, o
HOALYIZHEL THIBOBVYEZEF LD, L
L, EROMEB I 2EEM L. 20z 213,
PIER AR L 2~ eSO+ < TAwF U LIS
TRBER AL DL CRE P oAtV ITEliLtaT
BT E .

1970 & 1971 (2 R FlE & 1 7 75 1L 0 2 BE 1t o> K At iiE o) 1
RHBLALCZA, KS4EXFBPOHSAL Zhid, &
ERUBEBL» SFALEHENET 525024 Lun o
EICBELTWAELEI SRS,

HLMEWNET CHnT, 7))y FEEHLSLOTLT 5
MREREZR2 poA—y—&HoT, Blbgo+
CEENE MPu A EMEOMLOLEREOIETS -
llazBl. EMOBREIIV = aBOLO T
HoloT, ORI, HWUHREO WCs Gk M
ED AR BEER T LI LD Th 2L
VTS LCEETH 5 /1.

FIMER AR 0 A8 ko 9Cs AR, BWHL 5



TABLE 5 AVERAGE DOSE (D) IN mrad/y: FROM 137¢s AND 40K, ACCORDING TO WHOLE-BODY COUNTING, 1969

EBS K—NFEFy AT —WEIZLS ¥Cs LU YK OFEEE (D) (mrad ), 19694
Male Female
Dy D, Dg 4y Dy D, Dg 4

137

Nishivama I 0.174 0.118 0.292 0.113 0.074 0.187

MNonexposed 1 0.115 0.078 0.193 0.067 0.045 0.112

Early entrants 0.122 0.084 0.206 0.092 0.064 0.156

200+ rad 0.108 0.073 0.181 0.105 0.069 0.174

Adolescent 0.053 0.035 0.088 0.051 0.033 0.084

Nishiyama 11 (1970) 0.118 0.080 0.198 0.101 0.068 0.169

Nagavo (1970) 0.064 0.043 0.107 0.057 0.038 0.095
40k

Nishiyama 1 12.9 1.59 14.5 11.1 1.33 12.4

Nonexposed | 12.5 1.53 14.0 9.5 1.17 10.7

Early entrants 12.2 1.52 13 o 1.22 10.9

2004 rad 12.6 1.55 14.1 10.7 1.28 12.0

Adolescent 12.7 1.51 14.2 10.9 1.29 12.2

Nishiyama IT (1970) 12.5 1.54 14.0 10.7 1.31 12.0

Nagayo (1970) 12.3 1.48 13.8 10.4 1.28 11.7

that of Napasaki City and
Urakami reservoirs.

the Nishivama and

Dose to
This Study

Nishiyama Subjects as Determined in

The annual Nishiyama internal exposure dose from
137¢s was calculated by summing beta and gamma
mys.l8 The average total dose was 0.292 and
0.198 mrad per year for males and 0.187 and
0.169 mrad per year for females in Nishiyama for
1969 and 1970, respectively (Table 5). Calculations
were made using average whole-body counting data
obtained in 1969 and 1970, and assuming uniform
distribution of 137Cs in the body,

The average annual exposure dose from natural
radioactive 40K was similarly computed. That for
Nishiyama males was 14.5 and 14.0 mrad per vear,
and for Nishiyama females, 12.4 and 12.0 mrad per
vear, respectively (Table 5). The exposure doses
from 137Cs was about 1/50 of that from 40K

The annual dose limit recommended by the ICRP
is 170 mrem per year for individual members of
populations.'” The natural expected exposure is
about 100 mrad annually.?® The dose from 137¢g
as determined in this study was less than 1/500 of
the ICRP limit.
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RADIOCHEMICAL URINALYSIS

Method. During the 3 days prior to examination
each subject collected his urine in a clean 5-liter
plastic container, with 10 c¢m® Toluene as a
preservative.  The containers were given to the
subjects with explicit instructions (Appendix 17).
Each subject recorded the date and hour of each
micturition and whether each sample was collected
or discarded. Some subjects discarded samples when
they were away from their houses or offices, and
this was noted on their records. The ratios of
samples collected to specimens discarded were nsed.
All specimens collected by ABCC in Nagasaki were
transported to the Research Institute for Nuclear
Medicine and Biology of Hiroshima University.

The entire 3-day urine sample of each subject was
analyzed. Concentrated nitric acid was added to
the samples which were then evaporated in a sand
bath, co-precipitated with molybdophosphoam-
monium, passed through an ion exchange resin, and
precipitated as Cs Pt Clg.*  After fixation of the
precipitate on filter paper, drying, and weighing, the
radioactivity of 137¢s in the final precipitate was
measured by a gas flow 2m-radiation counter.
(Aloka LBC-22, Manufactured by Aloka Instrument
Co). The counting efficiency of this unit was
determined by a standard 137 source supplied by
the International Atomic Energy Agency (IAEA
source). A part of each sample was analyzed for
potassium by flame photometry in the ABCC
Clinical Laboratory using a technigue previously
reported.*® =

In most cases, the 137¢g content in the collected
samples was corrected according to the excretion
and collection rates of each subject over the 3 days.

Body burdens were estimated using the formula of
Richmond et al®* after Fujita et al,2 as follows:
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Ak BEOIHNTAS, &XHKEX, HEAL LT
Wem®* @ bz b AhAifiSETIAFy 7 BD50
BBLHEGORERRL A, 208B0OMHRAIZ20TI,
MEEHEICETES CRMAIETRES 2 2 (8217). HE
FHit, WO L BERLERL A28 TE2 20 AL
. HAEIL, BEZ A GBE» st LAE 23R
b, ZOZLEREIE YDA RN RE
BToNZIREDERIHEIZAV SN, £l ABCC
THRESNEEAFE, TR R E R REE ST

FAT~ES N

EHBELL SHMIZA A > TIRELL 212, +4T%
Lz, IRERCBERLNLI, DOTRE ETERs
t, WCs A ME) TTFUT R AL ik E T A
A YXBIEE A2 2B E, Cs PtCl & LT B
SR TANS— e Rt OB RS s,
L, BEsrit-r0b, fEKXBYCEG S 190
DI HEELR, #270—2x Hv v #— ( Aloka LBC —
2, AFEGEMEWERNE) CEoTMELA, =
DEBOMEDRL, BB T HEM(IAEA) » 5 48
Bha h B8 WCs 12k > THER LA, 7, ABCCHE:
FRIBZEER I &V T, LIANIZ S Lafids BV, %
KGHECE>TERBERO 1 BEMMFL AN L2
7.

FeAlolsg, WHEshr2BEEdD 9Cs 113 1R
Ch7 i REL LRSI TMIEL 7.

SHAFHRR oV TIE, BEESS FEEL T FR
? Richmond 5 ¥ @) 253k % H v ¢ Hgd L 7.

1770693 1,

where q is the total body burden in nCi, E is the
daily urinary excretion in pCi/day, T is the biolo-
gical half-life of 137¢g and assumed to be 70 days,
and f, is the ratio of volume of urine excreted to
total volume of water excreted and assumed to be
0.80. The average daily urinary excretion of 137Cs
was 16.0pCi/day, ranging from a minimum of 3.5
to a maximum of 44.5 pCi/day in the Nishiyama I
subjects; and 11.1 pCi/day, ranging from a minimum
of 4.6 to a maximum of 22.7, in nonexposed I
subjects.
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Results. The body burdens, 137¢ content, and
137(2st by radiochemical urinalysis for individual
subjects are also shown in Appendices 5-12. The
averages of 137('35'1.)crdy burdens in nCi and 137Cs
content in pCi/kg body weight are summarized in
Table 6. These were greater for Nishiyama I females
than for nonexposed 1 females, and for Nishiyama
Il males than nonexposed II males, and statistically,
the differences were highly significant. They were
greater for Nishivama III females than for nonexpos-
ed Il females, and the difference in 13?Cs content
was significant, For Nishiyvama I males and non-
exposed 1 males, the difference was suggestive.

R ENBEEOROKM LN IRz TRD A S
FaFR, "WCs flib kU WCs SKBIZoVTIE, T
g5—121thbheTmlLE, FAHG6TIR, YCs Sk
AfROFHEEnCiT, FLEARYCsHOTHHES
pCi/kgthB I ko TEATNET LB, T h 5D,
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FOELHAENILEHDTHETSE -, ZhoOfl
FELELENSEO L TFAIERBREIRO LT LD &K
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TABLE 6 13705 BODY BURDENS AND CONCENTRATIONS BY RADIOCHEMICAL
ANALYSIS; AVERAGE, S.D, 1969-71

#6 JROMSEFSIRIZES W0 BEATIRS 5 ICiRR WCs fl; T, HHERE, 1969—714

Body Burden (nCi)

137¢y (pCifkg BW)

Male Female Male Female
Nishiyama I 2.17, 1.31 2.18, 1.22 38.5, 21.6 46.7, 26.2
Nonexposed | 1.60, 0.50 1.48, 0.56 29.0, 8.2 29.4, 11.7
Early entrants 1.67, 0.33 1.65, 0.73 28.2, 39 31.0, 184
200+ rad 1.89, 0.91 1.84, 0.79 349, 17.9 37.0, 14.3
Adolescent 1.67, 0.44 1.41, 0.56 344, 8.2 30.2, 12.0
Nishiyama I1 (1970} 1.94, 1.13 1.84, 1.04 34.4, 19.6 38.1, 20.5
Nagayo (1970) 1.60, 0.50 1.67, 0.97 32.5, 59 33.5, 1179
Nishiyama IT1 (1971) 2.85, 1.34 1.59, 0.65 51.0, 22.3 36.2, 16.0
Nonexposed II (1971) 1.12, 0.33 1.24, 0.38 19.3, 6.4 23.1, 4.3

In an investigation in Hiroshima, involving 137¢¢ in
the urine and placentae of pregnant women followed
for postnatal care, body burdens were estimated to
be less than 2 nCi in 1968.2*% This value decreased
to below 1 nCiin 1969. In the present study, the
average body burdens for the other comparison
group subjects were comparable to those of the
Hiroshima postnatal study; whereas the body
burdens of the Nishiyama subjects were significantly
higher.

Compared to Nagayo, the Nishiyama averages were
slightly higher, for both males and females, but
these were not statistically significant.

CHROMOSOME STUDIES

Method. A 5 ml aliquot of whole blood drawn at
ABCC was mixed with anticoagulant and delivered
to the Genetics Department, Atomic Disease
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TABLE 7 FREQUENCY OF CELLS WITH MODAL CHROMOSOME NUMBERS,
CHROMATID AND CHROMOSOME ABERRATIONS

27 MO G R, REGEE L UCREEAR S ET 2 B0EE
Chromatids (%) G
- Modal Unstable Stable &for C
Subjects Cells - geg ICG - Aberrations Aberrations Cu .
% &for B &/jor B for 1 Cells Subjects Cells  Subjects Cells Subjects
% % % % % %
Nishiyama [ 50 95.0 6.56 1.44 7.80 0.22 20 0.24% 22% 0.40% 30%
Nonexposed [ 50 95.6 4.18 1.14 5.24 0.20 14 0.08 B 0.28 20
Early entrants 20 96.2 5.65 1.85 7.35 0.10 10 0.10 10 0.20 20
200+ rad 36 95.6 5.06 1.48 6.43 0.31 28 0.81 53 1.03 64
Adolescent 18 97.2 3.61 0.61 4.22 0.11 11 0.06 6 0.17 17
Nishiyama IT 29 94.2 Suf D 1.43 713 0.24 21 0.10 10 0.31 28
Nagayo 30 95.2 6.20 1:3F 7.50 0.53 43 0.17 17 0.70 50
Nishiyama IIT 15 95.9 6.80 0.80 7.53 0.40 33 0.13 13 0.53 47
Nonexposed II 15 95.6 4.93 1.00 5.87 0.27 20 0.13 13 0.40 33
G: Gap B: Break SC: Single chromatid 1C: Isochromatid

8. Single chromatid aberration
*Case No. 056449 D/G translocation not included

Institute, Nagasaki University School of Medicine.
Using a modification of the technique of Moorhead
et a[,” peripheral lymphocytes were cultured for
48 hours and examined microscopically. One
hundred metaphases per subject were used to
determine chromosome number, the presence of
chromatid or chromosomal aberrations, and their

type.

Results. No difference in the frequency of cells
with modal chromosome numbers was noted, the
range being 94% to 96% by group, except among
those under 20 years of age (Table 7).

In Nishiyama I, there was one case (MF 056449)
with a chromosome complement of 45, XX, —D,
-G, +(DqGq).  All her cells indicated a D/G
Robertsonian translocation which was believed to be
inherited. This case was therefore omitted from
Table 7, except for counting chromatid and un-
stable type chromosome aberrations.

The percentages of cells with single chromatid
aberrations differ significantly for Nishivama I
(6.56%) and the nonexposed I (4.18%) when tested
without regard for the correlations among cells
within each individual. It is generally agreed that
the chromatid-type aberrations in cultured- periphe-
ral blood leukocytes bear no relation to the
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individuals’ radiation exposure. The presence of
such aberrations is due in part to a possible
secondary effect,?® However, it cannot be overlook-
ed that there have been suggestions of a slightly
increased yield of chromatid-type aberrations in
irradiated persons,®® and much higher such yields in
cells irradiated in vitro,*®

Chromosome aberrations were classified as abnormal
monocentric, the so-called stable type {Cs); and the
unstable types (C,;), such as dicentric, ring, and
acentric. There was a tendency for the frequency
of unstable type chromosomes to be increased in
the Nishiyama group. The” number of Cu
chromosomes per C; cell was 2.55 in Nishiyama I
and 2.0 in Nishiyama [I. Other groups had lower
values (e.g., nonexposed I = 1.4 and 200+ rad
exposed = 1.0). Yet, the frequency of C, cells
was distributed between 0.2% and 0.4% of examined
cells in all exposed groups. The high frequency of
stable-type chromosome aberrations in the 200+ rad
group was consistent with results of earlier
studies.*"** The frequency of Cq cells in Nishiyama
I was three times that of the nonexposed I group,
but the difference was not statistically significant.
Whether an earlier study would have yielded signifi-
cant differences cannot of course be known. How-
ever, with larger numbers of cases, or with improved
cytogenetic techniques, significant differences might
vet be seen,

Table 7 shows also the frequency of subjects with
chromosome aberrations. Those of the 200+ rad
group showed the highest frequency, followed by
the Nishiyama and comparison groups. In the
Nagavo group 15 of the 30 subjects were exposed
within 2500 m from the hypocenter. This is felt to
be one factor responsible for the increased frequen-
cy of chromosomally aberrant cells in this group.

It is known that the exposure (o some types of
medical X-ray examinations may cause chromosome
aberrations.*®  Among the total 195 subjects,
exclusive of the early entrants and adolescents, 23%
had experienced upper gastrointestinal series and
gallbladder series examinations within 1 year of the
present study. Therefore, the analysis was perform-
ed on the remaining subjects (77%). Exclusion of
subjects exposed to medical radiation in no way
affected this general tendency.

PHYSICAL EXAMINATIONS AND LABORATO-
RY STUDIES

Method. Physical examinations were performed at
ABCC prior to the whole-body counting at Nagasaki
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University. Electrocardiography and serum potas-
sium and serum cholesterol determinations were
included. Slit-lamp microscopy was conducted on
subjects with cataracts.® Tests for triiodo
thyronine (T-3) and serum thyroxine (T-4) were
performed for thyroid function in accordance with
instructions supplied with the laboratory kits
(Triosorb, Abbott Laboratories).

Results, The average results with their standard
deviations for all physical measurements and
laboratory studies are shown in Appendices 18-20.

Though one subject (Nishivama I Case MF -)
with a thyroid nodule was suspected of having
cancer, she refused biopsy and surgery. No case of
thyroid cancer nor any increased prevalence of
goiter or hypothyroidism was established. Clinically,
there was no case suggestive of myxedema or
thyroiditis, nor was hyperthyroidism observed.
There was no indication of accelerated aging due to
radioactive fallout.*®3 The somewhat greater
frequency of senile cataract and osteoporosis among
Nishiyama I subjects may have been due to poor
environment and nutrition; there were many farmers
and aged subjects in these groups. Thus, no signs
suggestive of late effects of radioactive fallout
such as seen in the Marshallese were noted on
the clinical examinations. This is attributable
to the considerably lower dose to the Nishiyama
residents than that to the Marshallese and the fact
that the Marshallese were exposed more to radio-
isotopes of iodine-131. It is to be noted that the
Marshallese were removed from their fallout area,

whereas Nishiyama residents remained in theirs,

The examinations of Nishiyama residents 15 years
after fallout exposure, revealed ankvlostomiasis
(hookworm) in 60% of those having stool examina-
tions, and liver function disorders in 6 males and 6
females of the total of 44.>7 In our study, ankylo-
stomiasis was detected in 20%-23.3% and liver
function disorders in two male subjects (MF| A
MF However, the subjects in the two
studies were not identical. Therapy for ankylo-
stomiasis may already have been administered; and
there may have been improvements in their living —
especially dietary habits. Thyroid function was
normal in all subjects (Appendix 21).

Follow-up Physical Examinations. In 1971, 15 of
Nishiyama and 15 nonexposed subjects previously
examined in 1969 received follow-up physical
examinations. Serum cholesterol, potassium, and
T-3 tests were not performed. There was no
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significant difference in the clinical findings and
laboratory tests between the two groups. The
results of all examinations are summarized as
Nishiyama III and nonexposed II in Appendices
18-20.

DISCUSSION

The highest bodv burdens resulting from nuclear
tests ocecurred in 1959 and 1964,3® and they
decreased exponentially thereafter®®*® By the
time of the present study. these values had further
decreased. However, the availability of a whole-
body counter facilitated the present invesitgation.
Furthermore, data concerning the availability of
137¢5 in the ground for plant and animal uptake
were scarce,

The Nagasaki A-bomb had about 1/1000 the
energy of the Bikini test device. The Bikini fallout
consisted largely of neutron-activated debris which
was sucked into the atmosphere. This did not
occur after the Nagasaki air burst.®

By comparison, it is useful to note that there was a
high rate of thyroid nodules among the Marshallese
exposed in 19544  Some of those people have
developed thyroid cancer.*? However, the
Marshallese were exposed to radioisotopes of iodine,
some having received doses to the thyroid gland
estimated to have been as high as 1200 rad.** The
Nishiyama residents evaluated in the present study
did not receive doses from fallout or from subse-
quent ingestion of contaminated foods anywhere
near that order of magnitu.de,3 and A-bomb survi-
vors who were exposed to direct radiation from the
A-bomb, were thought to have recovered from
thyroid injuries by compensatory glandular hyper-
trophy.'” In the present study, though several
subjects were found to have thyroid nodules, their
numbers did not differ by exposure category.

The numerous physical examinations and laboratory
studies showed no significant differences between
the Nishiyama and control subjects.

Among the exposed Marshallese, some were found
to have chromosome aberrations of the C,; cell type,
compatible with radiation damage. However, their
order of dose was many times that of the subjects
in the present study. No statistically significant
increase in frequency of chromosome aberrations
was found in Nagasaki subjects.
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Average results of radiochemical urinalysis for
groups generally paralleled those of whoale-body
counting,

The most striking positive results of the present
investigation were obtained by whole-body count-
ing, which showed that Nishiyama residents had
higher 137¢g content than any of the comparison
groups, The 137¢s content of Nishiyvama residents
was about 1/500 of the following values*® for
inhabitants of the Marshall Islands, obtained in
1965.

HEH IOV TOROBELEA O TSR, &
FEORE—ILEFy - hY -0 EBRE L 7.

FRIEORLIE LB R A —LEF Ao —
BETHS LA, ZRIEFENBEERD ¥Cs & kit
BOEEROZALIN LSV ROz LT
B35, FLHRERD WCs Sk RIL, 19656 128~
S Marshall BEBFEREO@EY &1 7500 Tk - 7~

Inhabitants of Rongelap

Rongelap 8% E

nCi/kg Body Weight
nCi kgt

Male age 15 or more

Female age 15 or more

B#&L LoB-F
158 L E o> %

17.1 £5.3
11.6 £5.0

Though the content of 137Cs is significantly
elevated among Nishiyama residents, the dose is
very low compared to that recommended as
permissible by the International Commission on
Radiological Protection, and at this low level of
exposure deleterious effects are not apparent.

137¢5 has a physical falf-life of 30 years, but its
effective or biological half-life is relatively short -
approximately 70-120 days '*'® and this variation
may be even wider. The !37Cs content reflects
the dietary level because of this relatively short
biological half-life. The increased !37Cs content
of Nishiyama residents is therefore maintained
by constant replenishment via ingested contami-
nated farm products. The differences in 137Cs
contents, to the same extent, in the soil and
in the human body in the Nishivama and the other
areas studied corroborate this. Likewise Nishiyama
area farm products had several times the 137¢q
content than did those of the other areas investi-
pated. However, it is not known why the
content of 137Cs in the Nishiyama soil is less than
2 times that of other areas, while the 137¢s content
of some Nishivama farm products is several times
higher than those of other areas. The farm
products measured may not have been raised on
the soil which was measured.

The results obtained demonstrate the relationship
between the 137Cs content in farm products and
the corresponding} body burdens rather well. A
comparison of 137¢s content of farm products was
made aftera I-year interval, but since the Nishiyama
products were not necessarily from the same site,
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direct comparisons of the values were not as
meaningful.

The number of subjects whose whole-body counting
and urinalysis data were available for comparison
totaled 91 Nishiyama residents and 92 nonexposed
suhjects, Of the total, correlations (Y) were
obtained between the 137Cs in urine (X) and
whole-body counting (Y) values.

Results for 137¢s concentration (pCi/kg-BW unit)
y=10.531
Y =0.438X+6.329
In the 137¢s body burden (nCi unit):
Y =0.529
Y =0.468 X+ 0.282
and in pCife-K unit:
Y =0.377
Y =0.566 X+ 5.500

Thus a very close correlation by subject could not
be LStdbllSth The whole-body counting measured
the 137¢s radioactivity within the body, but the
urinalysis measured the amount of 137Cs discharged
from the body. Correlations may naturally be
obtained in a state of equilibrium in the body, but
it was actually difficult for many subjects to collect
their total urinary output for 3 days. It has been
reported®? that people having the same 137Cs body
burdens have different urinary 37¢s concentra-
tions, because of difficulties in collecting urine
samples. For example, those engaged in household
or agricultural activities have different urine sample
volume than those in businesses; the former having
collected nearly complete urine samples; the latter
only morning or night samples.

We are continuing to collect data by whole-body
counting to detect changes with time, and intend to
evaluate people moving into and out of the
lehiyama district. The indications for estimating

3¢y body burdens by whole-body counting will
be less in the near future since the values are
steadily decreasing. However, we hope to make
retrospective estimates of body burdens by extrapo-
lating the data being obtained,
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WHOLE BODY COUNTING QUESTIONNAIRE
= FF— HdvFr v IREHME

Family Name & Given Name % Kanji 3 Sample Classification !El! H

Master File No. & 5% % 9

Date of Birth £EFRH Sex Present Address ERF

Remarks:

W

1. Complete narrative history
g T

Page'Lof 4 pages WHOLE BODY COUNTING QUESTIONNAIRE STAT o7 088

Appendix 1-A. Whole-body counting questionnaire.
fFil1—A = EF—h T T4y FRME

28



Master File No.
2. Please indicate by half-days the time you spent in the Nishiyamn area: ¥ day
BUESFHNERCET LM ERERIE PR LT (2 a0, FH
AUGUST 1945
SUN MON TUES WED THURS FRI SAT
o I 2- 3 el
5 & 7 8 4 10 1
12 13 e 15 16 17 18
19 20 21 2 23 24 25
26 27 28 29 30 1
SEPTEMBER
SUN MON TUES WED THURS FRI BAT
1
2 k: 4 5 6 7 8
] 10 11 12 13 14 15
16 17 18 149 20 21
B 24 5 P 27 28 P
0
DCTORER
SUN MON TUES WED THURS FRI SAT
1 2 3 4 5 (i
T 8 b 10 1 12 13
T 15 16 17 = 19 -
21 o 23 4 25 26 —
28 " 300 31
NOVEMBER
SUN MON TUES WED THURS FRI SAT
1 2 3
4— 5 & 7 8 o 10
1 12 13 14 15 16 17
18 19 24y 21 22 23 24
25 26 o 28 29 30
DECEMBER
SUN MON TUES WED THURS FRI SAT
1
2 3 4 5 8 7 8
9 10 11 2= 13 14 15
16 17 18 1o - 21 22
23 e 25 , 27 5 2
31
Score:
i

STAT 07 968

Page 5 of & pages WHOLE BODY COUNTING QUESTIONNAIRE

Appendix 1-B. Whole-body counting questionnaire.
H#1-B H—LFF—A o7y rRME
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Locativn ATE a) ABCC records:

nEmILET):

Master File No

- Coordinates of address imap AMSL 902-135333); August, September, October 1945 (3 decimal places)
EADES: BRATIN, v, 1000

ke mie @ ABCC mdrid X
h) Subject:

SR

A SRR+
Did you enter into hypocenter area® within une month after Abomb? Yes No
HELQEBEFR L SIS oY AN E Ly [FAR | it d
Where: Penods:
By iy i)

Were you expused to the “hlack rain™?
R MOoFichvwE LS

Fallout eaunting in Nishivama area;

PR & S MAHER T o WE R

L& mr/hr L.8-0.8 mr/hr

L] [

0.9-0.5 mrhr

L]

(& D& mry

Ol W

Score JFE

s Il

LSRR T TES

. Did vou usually #al vegetables grown in the Nishiyama area during the first 5 months after the A bomb?

BRI Fier 6 8 A AMECEIBME RN EE IR Laa

Will the subject cooperate in this stily, providing transportation is furnished and a complete physical
examination (s included, the results of which will be sent to the subject's physician and o svnopsis to

the subject?

HEEXNARECMO T 3L RBLELAS, AL LBBRED WA D E 0,

TORRESEFHRELFA(-BRAL IR EAILRETE.

. Family or others in Nishivana area during the licst 3 monihs,
MBRTRIPANCELRE CEATOARES L 20l0A

BakEsrirehnT

]

L

E340. 1 mefhe

Yes No I:I
i L2

Yes Na B
[ 4 Ly

Name Se:
B 4

Uate of Birth
FEAH

Lecation at timo of bomb
s o (23

Address
[E#

Remarks:
il =

Total Seore (pages 3 +4)
HIHE 3, At

¥ ¥y

Priority:

W

Seurce of Information 1 W2 s i

Rebtionship ##

Mome of lnvestgator M %

Date of Investigation MAEHH

Completed
B

Alive
& o 5

Decoased
o ms

Date of Death TEEA A

i Pheg i

Maved out of Ciry [:l

Address Unk.
i e

Refusal
EWBER

*According to isodose curves wﬁ R s T

Page & of 4 pages

WHOLE BODY COUNTING QUESTIONNAIRE

Appendix 1-C. Whole-body counting questionnaire,
181 —C Hm—-NEF—HI 74 v F7HMH
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UESTIONNAIRE
MR

Frolocoi 6. 69

Family Name Given Name #

Sample Chssifieation 5 7 Hi

Master File No. %5 £R &5

Date of Birth £ €1 0 Sex HE Present Address W{ERF

Remarks: #1#:

Ttecord Souree W # A
Location at time of homb aceording to ABCC records:

ABCCorligdiz t s Msr e i

Interview HRAOMETH L WHAE

of bomb?
twE Ll

1. Location at u
RN i &

2. [hd you enter the hypocenter area or the Mishiyama area within 1 month after the bamh? Yes: Hypocenter D e - No
KIS i 1 A M LR E e ML AN EL 2 En e Nishiyama [_] NS
3. How long have you resided in the Nagayo areal Ferinds: Periods: il
EHmZCHELT 2 NR 124 il =y
4. Do you work in the Nagayo area? Yes l:l No D What type of work de you de?
hatoRitESHILI AN E T e v et
5. Did you live in the Nishiyama area? Yes Na When?
B (A S S AR 0 &4 H e D VA D 1
6. Huve you ever worked in the Nishivama area?  Yes No D W hen?
BT AEA R BRSNSl S L R S o (-1 Wk (35
7. Where do you eat your n, breakfast?
hordrivhateLth i
b Junch?
#ft
c. dinner?
by
B What water de you use a. eity? b well? El c. spring?
mkER et 1 Fi 4 ik
9. Do you eat homegrown vegetables? Yes No
HGLEUHARRBLENERERNE TS (3] (AR5 4
10, Dy vou eat vegetables grown in the Magayo area? Yes No Unknown
habitESRETIEhEREL A2+ S (=24 D g D =1 D

11. Will you cooperate in this study providing transportation is furnished? {Includes physical examination, whole body counting, and urine collection: results

HRAAEMERATSLRIELELAD, SHEMAETRRE, & -

HWTF—h s

Foll b SR N EFRE LTS,

OB ERE

will be sent to your physician and 1 synopsis to you.| Yes Mo
EgA—RFRIzEED, FARAMORFRREAZLOLET S, 2w I

12. Family or others in the Nagayo nrea:
BHSMECEATHDARRE SIE 0O A

Name
il

Sex
3

Date of Birth
E£FAH

Location ol time of bomb
g 1AL

Address
143

Remarks: W&

Source of [nformation 18 @ & A7

Relationship #2175

MName of Investigator B H 5

Date of [nvestigation MEHEHO

Completed
T

Deceased

Alve

£t

FEC

[]

Date of Death #CHH O

Moved out of Contact Area
WEE ML

Address Unk.
ek el

Kefusal
e E

RAD 11 120

Appendix 2. Nagayo survey questionnaire.
fTik2 EREWETEOWHE
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PIAGNOSTIC X-RAY EXPOSURE, RADEOACTIVE FALLOUT EFFECT STURY
MHERTHICLIBEOMWE — LW/E X i EE
SUPPLEMENTARY QUESTIONS FOR SUBJECT INTERVIEW

MEE® VS Enym
Aloinie Bomb Comialiv Comminson
Name (1 F, IMF‘ MNe & &0
Sample {lass $ 4|4 5} Age Tl

Sex FEH ’ Date of Recard 284 1] 1]

X-Ray Examination X — Il &

1. Have you ever had Xoray examination of: FIEM @ T =8 X —RRAEREL MR E T,

Location
Ma Yes Date Address - Doctor or Hospital
vwud | i ot BT WL Lz EFo (B

Theracic spine B4

ra

Lumbar spine #EH

&3

Pelvis 4

Hips 12 00

tn

Kidneys Wi

ES

Gallbladder TR

T Other (specify) + o fg(me+ 3522 )

. Radicisotope MMM T {2 p - 7

1 Have you ever in your work used radioactive materiak? {e.g. luminnus paint) :txf)‘?::&:zﬁhw Lo Lk Sey

No  wtvivi D Where? o

Yes tu D When? v

Duration KW

Kind of work 4945 fm

Kind of material # R e 8

Materinl sealed’ EOWMRABBH AL TLEL AL Yes (11 m Nnnu{'i:l

2. Have you received radioactive ornl or injecied materials in trestment for disease or ahnormality? («.g. indine, gold, phosphiorus,
radim needles or gold seeds) SRt AUTAREH F3AME LT RHIERY EOLENEMEN AL MR E Sty
(Hiiga—r, &, @&, 30548, 2hifeon)

Notvivd D Yesit D

Oral Mt L2 When? =

Number of tr TERE(E B

Where (bospital) & &7 (8Hf )

Injections iE&H L # L & When? 2o

Number of treatmenis 5 @ 5t

Where (hospitsl) & 2 T (S1FE)

Appendix 3. Diagnostic X-ray exposure, radioactive fallour effect
study, supplementary questions for subject interview.,

i3 MHERTH L3R ENT 2R SR MEEENE CHw 2
1B BN
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WHOLE-BODY COUNTING RECORDING

Department of Radiation Biophysics
Nagasaki University

Please put a check mark [v] or make entries in the appropriate hoxes.

1. Name: Sex: O Male Date of Birth: (Year, Month, Day)
[0 Female
Present Address:
Permanenl Address: Telephone Number:
How long have you lived at the above address?
[0 3 years or more
O Less than 3 years O 1 year or more
0 Less than 1 year — Where did you live before?
1. Body Measurements
A.  Body Build

H_cighl - cm Abdominal circumference cm
Sitfmg height em Upper arm circumference em
Weight kg Chest breadth cm
Chest circumference cm Chest thickness cm

Abdominal thickness cm
B. Muscular Power

Grip: Right ke, Left ke
€. Other Findings
I, Are you an A-bomb survivor? Yes O Ne 0O
Have you an A-bomb Survivor’s Health Handbook? Handbook No. .
Category under the provision of Article 2 of ABSMTL*
No. 1 No. 2 No. 3 No. 4
Category under the provision of Article 6 of the Ordinance for the Enforcement of ABSMTL
No, | No. 2 No. 3 No. 4 No. 5
Location at time of exposure:
City Machi Mura
Distance from hypocenter: km

Activities immediately after exposure to A-bomb (within about two weeks after the homb)
State of injuries and flash burns at time of exposure
Acute symptoms at time of exposure (within about 6 months after the homb)

IV. What is your occupation?
Does it involve manual labor? Yes _ No

V.  Have you ever had any of the following diseases?
(If yes, enter a check mark (v) in the appropriate boxes)

[ Tuberculosis [0 Pneumonia O Gastritis, gastric ulcer, etc.  (For those with a past history
O Anemia O Infantile paralysisT] Rheumatism of disease, make further entries
] Diabetes [0 Basedow's disease[] Heart disease for (1) the name of disease, (2)

period of disease, (3) clinical

O Hypertension [0 Kidney disease [ Muscular disease contes; and (4) othec information)

[J Others

*ABSMTL: A-Bomb Survivors Medical Treatment Law

Appendix 4-A. Whole-body counting recording,
k4 —A bvo—=v-Fors—HRENBE]
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VL.

VIL

WHOLE-BODY COUNTING RECORDING

Department of Radiation Biophysics
Nagasaki University

For reference, we would like fo seek information relative to radicactive substances. Have you ever in
your work used radioactive material (e.g. luminous paint)?
No
Yes What type of work was it?
Was the radicactive material sealed? Yes No
When did you engage in such work?

Year, Month
Have you ever been treated with oral administration or injections of radioactive material (e.g. iodine,
gold) at any hospital?
Nao
Yes When did you receive such treatment?

Year, Month
Oral administration Injection Others
Name of Hospital
What was the diagnosis
Name of radioactive material used for treatment
Do you have any trouble at present?
No
Yes What kind of symptoms do yvou have?

VIIL. Questions in regard to your living habits

A. Do you smoke? No Yes 20 or more cigarettes a day? Yes No
Do you drink alcoholic beverages? Yes No
Do you get your drinking water from a water works? Yes No

Then from where do you get your drinking water?

What is your main food? Rice Bread Noodles
Which do yvou eat more, meat or fish? Meat Fish
Do you eat fresh water fish such as “ayu™ and trout?
Often Occasionally Hardly ever
How many bottles of milk do you drink a day on the average?
Often Occasionally Hardly ever
Do you eat seaweeds such as tangle and “wakame™?
Often Occasionally Hardly ever
B.  Sports
Do you engage in any particular sports?
No Yes What type of sport is it?

How many times a month do you engage in such sport?
When did you begin?
Although you are not presently engaged in any sport, did you ever in the past?

No
Yes What type of sport? When: From to
(Years of age)
File Number J Date of Record

Name of Recorder

Appendix 4-B. Whole-body counting recording.
H$34—B va—=r b ry—@mEMEED
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APPENDIX 5 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1969, NISHIYAMA I SUBJECTS

T8RS F—NFFqs AT vy —tLS3MES L URO KL EHE, PHILE T B 19698

Nishiiﬁama A Body: Mail ._Eﬂmle-budy Couming_ - Rudioche:niual_uih:ﬂ:\_-’sis

Siibject Sex ,4_;1'13 Weight of | 1374 Potassium 13?&”\. Bl;n;fé' 1376 13?(73;']{

MF e, (Year) (ke)  Exam.  (pCi/kg BW) (g/kg BW) (pCifg K) Gy (°Cifke BW)  (pCi/g K)
F 23 64.2 Mar. 16.6 £3.2 % 1.46 11.4 2.32 36.1 10.7
M 18 45.8 Mar. 32359 2.53 12.7 3.42 74.6 17.4
I 34 46.2 Feb, 11.2£4.7 1.80 6.2 1.14 24.6 7.1
M 47 55.6 May 57.7£54 2.08 27.7 1:55 27.8 1.7
M 28 56.4 Feb. 37.9 4.9 2.20 17.2 1.86 2.9 17.1
F 33 59.2 Mar. 30.7 £4.4 1.74 17.6 2.88 48.6 12.9
F 40 37.0 Feb. 72.7£6.0 2.06 35.2 3.87 104.5 13.4
M 9 62.0 Feb. 77.1 £5.3 2.25 34.2 3.92 63.2 34.2
F 3 54.8 Feb. 0 1.82 0 1.52 27.7 2.9
M 44 46.2 Mar. 17.7 £5.6 2.28 1.7 2.63 56.9 7.3
I 39 41.8 Mar, 27.0 5.5 1.87 14.4 1.53 36.6 6.5
I 13 48.5 Feb. 19.3 4.7 1.84 10.5 3.19 65.7 16.6
F 9 50.2 Feb, 19.3 £4.5 1.82 10.6 1.15 229 9.0
M 1 66.0 Jan. 51.5 £5.1 2.32 22.2 2.74 41.5 7.4
M S 46.6 Apr. 44.2£56 2.22 19.9 — — -
F 34 4.4 Apr. 30.1 £4.2 1.48 20.3 2.70 49.6 11.1
M 14 58.0 Jan. 50.0 £5.1 2.29 21.8 2.32 40.0 8.9
2 37 51.0 Apr. 439 6.0 1.88 23.3 4.94 96.8 17.2
M 59 55.6 May 45.6 £4.6 1.97 23.1 247 44 .4 15.6
M 0 76.2 Feh. 63.7£5.0 2.26 28.2 1.91 25.0 11.6
M 56 60.2 Tun. 40.3 £4.3 1.61 25.0 : -
E 9 43.4 Apr. 550438 1.82 30.2 3.64 83.8 13.2
M 4 64.0 Jan. 41.2%43 2.14 19.2 0.81 12.6 1.6
F 0 52.0 Jan. 28.0%4.0 1.82 15.4 1.45 27.8 17.7
l 50 48.6 Mar. 234 147 1.85 12.6 1.93 39.7 6.9
M 49 61.9 Mar. 20.8 £4.3 1.88 11.0 1.31 21.1 9.6
F 8 48.2 Mar. 5.8+49 2.11 2.7 0.55 11.4 8.4
F 29 38.0 Feb, 18.9.£35.5 2.01 9.4 1.56 41.0 2.6
F 2 55.8 Feb. 0 1.42 0 1.70 30.4 5.0
F 0 44.0 Feb. 0 1.83 0 1.05 23.8 6.2
M 47 47.4 May 26.1 £5.7 2.15 12.1 1.30 27.4 3.6
I 42 69.0 Apr, 29.1 £3.6 1.39 20.9 = ~ =
M 4 57.6 Feb. 21.1£5.0 2.41 8.7 1.21 21.0 11.3
M 10 65.7 Feb. 54.6 £4.5 2.02 27.0 6.04 91.9 28.9
F 1 50.0 Mar. 18.8 4.6 1.79 10.5 2.78 55.6 12.3
I 12 41.6 Mar. 330 L 55 1.86 17.8 2.38 57.2 35
F 18 45.0 Mar. 18.8£5.5 2.16 8.7 1.94 43.1 11.3
F 47 35.8 May 7.5£5.8 1.76 4.2 1.91 53.3 10.7
F 50 38.8 May 376 5.9 1.93 19.5 0.49 12.6 8.9
M 54 55.0 May 17.4 4.1 1.73 10.0 0.73 13.2 5.9
M 55 40.4 May 21T 52 2.02 13.7 1.23 304 13.9
F 8 44.8 May 17.6 £5.1 1.63 10.8 0.93 20.7 5.4
M 33 54.8 Feb. 11.5%5.1 2.07 5.5 1.20 21.8 16.0
F 36 46.1 Feb. 54%52 1.86 2.9 0.73 15.8 16.3
F 45 39.2 Mar. 209 %56 1.81 11.5 1.83 46.6 8.8
7 44.8 Feb. 274 5] 2.16 12.7 3.45 77.0 s i
F 26 51.8 Feb. 494 £5.0 1.91 25.8 5.20 100.3 22.9
M 2 524 Apr. 30.5£5.3 2.45 12.4 2.49 47.5 14.2
F 24 42.8 Mar. 59.5L£5.6 2.16 27.5 2.91 67.9 17.8
F 15 44.8 Mar, 20353 1.92 10.5 1.49 33.2 7.2

*Counting error: A—B X~/ 42 + 1%  where A+a is apparent counts and B * b is background counts,
No sample
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APPENDIX 6 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1969, NONEXPOSED [ SUBJECTS

(426 H—NEF ¢ 272 y— 128 380ES EVIROBEEFETR, EHME IR, 1969F

Nonexposed Age Body  Month . ____\\«'Eu_jlf:—hod__\ Counting o Radiochemical Urinalysis )
Sublju-l - t‘:’—igr)\ ::Egh'[ E.::m. 137 Potassium  Correction L‘;‘:[;?L::ed %gi,rf:;:d Body Burden 137 g 137 gk
(pCifke BW) (g/kg BW) Factor (pCi/kg BW) (pCifz K) (nCi) (pCi/kg BW) {pCifz K)

M 34 54.4 Jul. 333 2.18 1.37 45.7 20.9 1.55 28.2

FE 23 57.6 Jun. 15.2 1.41 1.37 20.9 14.8 1.28 22.2 6.8
F 38 51.8 Jul. 0.7 1.39 1.37 1.0 0.7 1.83 353 7.9
F 33 50.8 Jun. 10.8 1.56 1.30 14.0 9.0 3.09 60.8 11.9
F 35 42,1 Jul. 12.1 1.67 1.21 14.6 8.7 1.46 4.6 135
F 20 48.2 Jul 6.0 1.48 1.28 7.9 52 1.15 23.8 4.0
F 31 67.2 Aug. 34 1.18 1.28 4.3 3.7 1.86 27.7 8.7
M 31 56.8 Aug. 3.3 2.20 1.46 4.8 2.2 1.05 18.5

F 23 48.0 Jun. 8.1 1.61 1.21 9.8 6.1 2.04 42.5 8.3
F 13 60.0 Jul. 1.3 1.84 1.28 1.7 0.9 2.02 33.6 9.1
M 17 54.1 Jun. 9.8 2.24 1.21 11.8 5.2 1.77 327 8.9
F 27 56.6 Jul. 1.7 1.64 1.37 24 1.4 1.41 24.9 30.7
F 41 39.8 Jul. 0% 1.51 1.37 0 0 0.63 15.8 5.3
F 17 40.6 Jul. 20.6 2.02 1.28 26.4 13.1 2.14 52.7 18.0
F 12 49 4 Apr, 16.6 1.79 1.14 18.9 10.5 1.40 28.3 8.1
F 5 49.6 Aug. 0 139 1.21 0 0 1.30 26.2 11.7
F 351 36.8 Jul. 154 1.89 1.28 19.8 10.4 0.71 19.2 8.3
F 12 54.6 Jul. 19.6 1.58 1.37 26.8 16.9 2.47 45.2 7.1
F 6 63.4 Aug. 16.4 1.34 1.37 224 16.7 1.50 23.7 8.3
F 8 59.9 Jul. 6.3 1.53 1::37 8.6 5.6 1.38 23.0 13.0
M 1 58.0 Jul. | .96 1.37 34.4 17.5 2.16 372 6.1
M 1 49.7 Aug. 18.9 2.44 1.28 24.2 9.9 .48 29.8

M 16 634 Aug. 21.1 2.30 1.56 32.9 13.3 - - 3
M 45 55.8 Jun. 20.6 1.98 1.21 249 12.6 243 43.5 8.5
M 43 57.0 Jul, 21.0 2.19 1.13 23.7 10.8 1.25 21.9 8.0
M 7 50.8 Mar. 20.2 2.33 1.14 23.1 9.9 1.26 24.8 6.3
M 44 54.2 Jul. 25.8 1.86 1.13 29.1 156 1.00 18.4 8.8
I' 45 36.2 Jun. 19.3 1.62 1.14 22.0 13.6 0.74 20.4 54
M 4 47.4 May 33.7 2.39 1.30 43.8 18.3 1.14 24.0 8.4
F 0 40.2 Jun. 0 2.05 1.30 0 0 2.16 53,7 9.9
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APPENDIX 6 (Continued #i& )

Whole-body Counting Radiochemical Urinalysis
Nonexposed Age B(I‘}d}-' Month pa——
.l fox .ATB We]ght ,Of 137 Potassium Correction Colr;;ctcd l%f - Body Burden 137 137 -
Subject (Year) (kg)  Exam. 2 _ G G/K oG Cs/K
(pCifkg BW)  (g/kg BW) Factor (pCi/kg BW)  (pCifg K) {(nCi) (pCi/kg BW) (pCi/z K)
F 5 53.4 Aug. 13.1 1.60 1.56 20.4 12.7 1.58 29.6 11.9
M 7 62.6 Jun. 17.8 1.86 1.30 23.2 12.5 2.57 41.0 8.0
M 5 54.8 Apr. 14.7 2.30 1.14 16.8 7.3 1.37 25.0 12.8
M 41 80.6 Jul. 184 1.53 1.21 223 14.6 2.27 28.1 8.4
F 51 529 May 27.2 1.54 1.14 31.0 20.1 1.14 21.5 5.8
M 44 62.8 Jul. 84 1.70 1.13 9.5 5.6 1.67 26.5 Tl
F 3 42.6 May 25.8 1.89 1.21 31.2 16.5 1.58 37.0 5.5
F 40 60.8 Jul. 20.8 1.44 1.28 26.6 18.5 1.22 20.0 A2
F 41 41.4 Aug. 9.6 0.99 1.21 11.6 11.8 1.14 27.5 —
4 68.8 Jul. 18.2 1.42 1.28 23.0 16.2 1.28 18.6 ;
M 12 479 Jul. 18.5 2.11 1.37 254 12.0 1.06 22.1 18.3
M 52 46.5 Aug. 65.1 1.67 121 78.8 47.2 - -
F 30 51.8 Jul. 16.8 1.47 1.28 21.5 14.6 1.21 23:3 :
M 45 50.1 Aug. 13.1 2.26 1:37 18.0 7.9 1.32 26.3 8.5
M 42 43.2 Jul. 8.1 2.03 1.13 9.1 4.5 2.01 46.5 2
M 49 50.4 Jun. 6.9 1.71 1.00 6.9 4.0 1.36 26.9 -
F 51 49.2 Aug. 172 1.57 1.21 20.9 13.3 0.76 15.4 14.0
F 11 47.8 Jun. 9.2 1.73 1.21 11.1 6.4 1.10 23.0 6.0
F 5 49.0 Jul. 19.8 1.82 1.37 27.1 14.9 1.79 36.5 11.9
F 12 53.6 Aug,. 8.3 1.50 1.28 10.9 7.3 0.90 16.8 -

*Undetectable
— No sample
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APPENDIX 7 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1969, EARLY ENTRANTS
57 =T - Am Yy — 2k BHES L CRORSEEESF, FHAFRE, 19694

Whole-body Counting Radiochemical Urinalysis
Barly Age ?nzact y Mm} th 1 — -1— ——a =
Entrants oo ('3;?:} “r::f];l [.‘.:;m 137 ¢ Potassium Correction Cormered (,IU;I‘;LL[UI Body Burden 137 ¢ I”C.’if}(
. e T (pCikg BW)  (g/kg BW) Factor (chlji;f-gwl {.; G‘J;;"'}:] (nCi) (pCifkg BW)  (pCifz K)

25 456 May 10.5 1.93 1.21 12.7 6.6 1.51 33.1 6.5
28 53.8 Jul. 18.9 1.92 1.37 25.9 13.5 1.89 35.1 12.8

40 63.9 Dec. 20.6 1.77 142 29.3 16.5 2.18 34.1
30 48.8 Mar. 35.6 242 1.07 38.1 15.7 1.29 26.4 9.0
14 66.0 Jun. 23.3 1.64 1.30 30.3 18.4 1.68 25.5 9.1
18 58.6 Oct. 10.2 145 1.52 15.5 10.7 2.07 35.3 7.8
12 61.2 May 23.0 1.45 1.21 27.8 19.2 1.32 21.6 9.7
11 92.6 Jun. 11.3 1.38 1.07 12.1 8.7 1.45 15.7 5.6
42 56.0 Jun. 18.7 1.62 1.30 243 15.0 1.29 23.0 3.6
4 56.4 Jun. 23.7 2.14 1.39 33.0 15.4 1.57 27.8 8.9
16 58.0 Apr. 16.0 2.17 1.07 17.1 7.8 1.77 30.5 11.5
49 39.0 Sep. 13.3 1.53 1.44 19.2 12.5 1.13 29.0 12.3
45 67.0 Jun, 17.7 1.65 1.21 214 13.0 2.04 30.4 3.1
16 55.2 Mar. 21.5 252 1.22 26.3 10.4 1.64 29.7 5.8
46 56.0 Dec. 15.1 1.82 1.42 21.5 11.8 1.20 21.4 4.7
47 70.8 Jul, 7.7 1.19 1.28 9.9 8.4 0.86 12.0 6.7
15 47.0 Jul. 21.0 1.81 1.37 28.8 15.9 - - -
14 54.8 Jun# 4.9 1.61 1.57 7.7 4.8 137 25.0 8.4
25 57.0 Jul. 10.5 1.29 1.28 13.4 10.4 1.65 28.9 9.6
81.7 —

10 443 Dec. 26.4 2.00 1.73 45.6 22.8 3.62

*1970
— No sample
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APPENDIX 8 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1969, 200+rad SUBJECTS
H88 h—NFEFs - AT Y ¥ —CEAHES LCRORSLESH, 200+ rad #, 19694

Whole-body Counting Radiochemical Urinalysis
200+ Age  Body Month
5 mfi Sex A,TB Wamht of 137¢s Potassium  Correction Comecten Groets) Body Burden 137¢g 137¢g/k
Subjects (Year) (kg) Exam. ; 137 137 gk - ~ . )
(pCi/keg BW)  (g/kg BW) Factor (pCifkg BW)  (pCifg K) (nCi) (pCifkg BW) (pGi/g K)

F 28 49.8 Apr. 13.8 1.96 1.07 14.8 7.5 2.53 50.8 53
F 17 48.2 May 26.1 1.59 1.14 29.8 18.7 1.56 324 7.7

Z5 44 4 Tun. 13.9 1.83 1.21 16.8 9.2 1.20 27.0 8.8
M 30 58.0 Tun, 16.5 2.05 1.30 21.5 10.5 1.00 17.2 1.9
M 44 58.8 Nov. 20.2 1.82 1.40 28.3 155 - - ~
F 35 45.6 Tul. 243 1.62 1.21 294 18.8 1.59 34.9 9.6
F 20 466 May 31.1 1.75 1.14 35.4 20.2 242 51.9 12.1
F 16 50.4 Jun. 13.4 1.56 1.30 17.5 11.2 1.59 31.5 7.6
M 50 53.8 Tun. 26.9 1.97 1.07 28.8 14.6 1.96 36.4 9.9
M 2 58.0 Jul. 224 2.35 1.37 30.7 13.0 383 60.9 1.2
M 17 53.8 Mar. 14.6 2.21 1.14 16.7 7.5 0.78 14.5 2.7
M e 458 Mar. 54 211 1.00 5.4 2.5 2.93 64.0 7.2
M 29 69.8 Mar. 19.3 1.82 1.07 20.6 11.3 1.86 26.6 9.9
M 48 46.4 Oct 17.6 1.9 1.34 236 12.0 1.76 379 13.9
F 49 35.2 Dec. 23.3 1.95 1.42 33.0 16.9 0.62 17.6 6.3
F 7 51.2 Aug, 19.3 1.89 1.37 26.5 14.0 1.15 22.5 25
M 50 51.8 Oct. 28.3 1.93 1.34 38.0 19.7 1.84 55 -
F 33 52.2 Aug. 10.7 1.59 1.28 13.7 8.6 1.87 35.8 89
M 51.2 Mar. 21.2 2.39 1.07 22.7 9.5 1.29 25.2 8.4
F 35 59.6 Oct. 0 1.42 1.63 0 0 1.91 32.0 -
F 41 47.0 Sep. 8.5 1.46 135 11.4 7.8 1.00 24.4 5.7
E 27 51.2 Mar. 11.3 1.68 1.07 12.1 7.7 3.71 72.5 13.2
M 2 614 Apr. 229 2.24 1.22 28.0 12.5 1.20 19.5 9.6
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Appendix 8 (Continued i = )

Whole-body Counting

Rudiochemical Urinalysis

200+ Age Body Month __

rad Sex ATB Weight of 137 )
Subjects (Year) (kg) Exam. Cs Potassium
(pCi/kg BW) (z/kg BW)

M 1:3 49.4 May 18.0 2.61

E 23 56.8 Mar. 23.4 1.49

M 46 59.8 May 24.9 1.79

M 54 52.7 Nov. 14.4 1.76

F 45 43.0 Jun. 14.4 1.85

5 36 374 May 63.9 2.28

F 15 40.4 May 18.8 1.83

F 37 448 Apr. 16.5 2.22

F 3 458 Aug. 13.9 1.73

F 7 54.6 Jun. 7.8 1.84

M 6 56.2 Oct 15.3 2.25

F 11 48.0 May 37.0 1.87

M 17 60.8 Jul. 1.99

16.6

Correction CU{ ge; g:d CBL;?‘;LS Body Burden 137 Cs 13 ."'CITSJ'K
Factor (Ci/ke BW)  (pCi/g K) (mCi) (pCifkg BW) (pCi/g K)
1.21 21.8 8.3 3.29 66.6 4.2
1.07 25.0 16.8 3.30 58.1 8.9
1.07 26.7 20.8 2.97 49.7 4.5
1.58 22.7 12.9 1.29 24.5 —
1.21 17.4 9.4 - =
1.14 72.8 31.9 - -
1.14 21.4 11.7 = =
1.14 18.8 8.4 145 32.4 6.2
1.56 21.7 12,6 1.55 33.8 7.1
1.07 8.4 4.5 1.64 30.0 6.7
1.63 24.9 11.0 0.72 12.8 16.5
1.07 39.6 21.2 2.13 44 .4 3l6
1.28 21.2 1.78 29.3 8.3

10.6

— No sample




APPENDIX 9 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS, ADOLESCENT SUBJECTS

629 H—NAEFy A Yy — |2k HEES L CROBELETF, i {7
——— Age lrir.'\ dy Mon_lll \'ﬂmlc—bo_dy Counting . Radi_ochum ical Urin u] _:»'sis
Subjects S E\':;ltm “{Cklfiu Elem 137¢s  Potassium 137¢g/x BEG(?; 137 ¢y 137 csx
o ) " (Cifke BW) (gfkgBW) @CifgK) o (@Cike BW) (pCifg K)
18 50.4 Oct. 69 10.3 1.82 5.6 - - -
19 56.8 Nov. 69 10.0 2.16 4.6 2.26 39.8 -
18 48.4 Aug. 69 19.8 1.99 9.9 1.41 29.1 T2
17 53.2 Jul. 71 18.4 1.39 13.2 (.90 16.9 10.5
16 46.2 Aug. 69 1.7 1.50 1.1 2.68 58.0 16.5
15 55.0 Jun. 69 18.9 2.33 8.1 212 38.5 1:2:3
15 62.0 Dec. 69 12.1 2.39 5.0 1.30 21.0 12.0
14 38.2 Aug. 69 36 1.77 2.0 1.13 29.6 9.4
13 56.6 Jul. 71 7.6 2.29 3.3 k| 39.0 10.1
13 41.0 Aug. 69 1.9 2.23 0.8 1.51 36.8 11.2
12 37.6 Aug. 69 2.3 1.81 1.3 1.48 39.4 174
13 35.4 Aug. 69 172 1.56 11.0 1.10 311 22.2
12 356 Nov. 69 14.3 2.21 6.4 1.00 28.1 11.9
12 40.8 Aug. 69 31.6 1.96 16.1 1.75 429 9.1
12 28.8 Aug. 70 4.5 2.12 2.1 0.67 23.3 -
11 43.0 Aug. 71 12.7 1.78 T 1.14 26.5 16.6
19 60.8 Aug, 69 4.4 2.13 2.0 1.27 20.9 8.9
20 48.8 May 69 26.4 1.77 14.9 1.41 28.9 6.2
17 64.8 Apr. 70 9.5 1.77 5.4 1.57 24.2 7.5
16 Feb. 70 3.0 1.84 1.6 - = -

— No sample.

52.7

43



APPENDIX 10 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1970, NISHIYAMA Il SUBIECTS
fTER10 R—NFEF 4 - A2 vy — 122 3ES & UBRSESH, HUETR, 19704

Whole-body Counting Radiochernical Urinalysis

Nishiyama AgL Bﬂ_d y Mm?th
11 Xk %I 2 Wc,lg.ht ot 137¢s  Potassium  137cs/K BUd'\t Bles 7cs/k
Subject (Year) (kg)  Exam.  oqy00 BW) (g/kg BW) (pCifg K) B‘{‘ffcf;‘ (@Cifke BW)  (pCi/g K)
M 40 562 Apr. 21.3 1.90 (3 177 314 10.1
F 18 523 Apr. 25.0 1.71 146 245 46.8 13.1
F 21 558 Apr. 25.8 1.74 148 207 37.0 18.4
F % 434 Apr. 25.1 171 146 071 16.3 8.2
F 2 454 Apr. 237 2.0 1.3 239 52.6 17.2
P 31 482 May 33.2 1.77 187 241 50.0 21.7
F % 542 Apr. 10.3 1.66 62 0.74 13.6 76
F 18 451 Apr. 206 1.97 104 260 57.6 6.3
F W 474 Ap. 8.4 1.67 50 1.00 21.0 9.5
M 8 580 Jul. 52.9 2.44 M6 466 80.3 24.0
M 9 616 May 23.0 2.27 0.1 1.97 31.9 53
M 7 62.0 Apr. 36.1 2.24 161 083 13.3 20.8
M 12 694 May 11.8 2.06 57 08 1.6 13.3
M 12 538 Apr. 433 1.80 240 3.0l 55.9 15.0
F 30 55.0 May 13.4 1.42 94 217 39.4 19.1
M 12 49.0 A, 18.7 2.31 81 171 34.8 7.7
M S0 476 Apr. 9.8 1.79 5.5 0.84 17.6 7.1
F 6  48.0 Apr 10.2 1.90 53 048 10.0 3.4
M 44 684 May 36.5 2.15 170 275 40.2 13.8
M 5| 454 Mat. 14.7 1.88 78 167 16.7 7.6
M 16 534 May 5.5 2.29 67 096 17.9 8.7
F 7 66.8 Mar. 6.2 1.48 4.2 - —
M 12 60.8 Apr. 19.4 2.19 88  2.55 41.9 9.6
r 1 502 Apr. 1.7 1.70 69 219 43.6 11.0
M 5 516 Aug, 14.1 2.15 65 176 34.1 -
M 46 596 Mar. 134 1.86 12 0.57 9.5 15.2
M 52 553 Apr. 60.2 1.79 336 322 58.2 17.5
b 19 49.8 Apr. 29.5 1.82 162 130 2.1 6.0
F 2 482 Apr. 83.4 2.16 386 415 86.0 18.8
P 28 49.3 May 8.7 1.78 49 164 332 10.8

— No sample.
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APPENDIX 11 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS IN 1970, NAGAYO SUBJECTS
4211 F—LHT 4 - AT ¥y — 2L AWES LUVROBSLESR, RSER, 19708

— ﬂsgu: l’;ﬂ ay Moiith Whole-body Counting Radiochemical Urinalysis
Siibjects Sex l;\:lﬂr} “(Zf]}u y frfm 137 ¢ Rt Coige;fclcd Cn;rar;cted— BEE;‘; 137 137¢e/K
i (pCi/kz BW)  (g/kg BW) (pc‘ifkgc}swn e !gcﬁgk mcpy  (PCi/kg BW) (pCifg K)
F 19 546 May 7.6 1.63 7.6 4.7 1.58 28.9 1.5
F 20 522 Apr. 11.1 1.82 11.1 6.1 1.48 28.3 11.3
M 17 488 Jul. 8.4 2.15 B.4% 3.9 1.65 33.8 8.4
F 20 433 Apr. 14.3 1.87 14.3 7.6 1.25 28.8 6.5
F 11 478 Apr. 15.9 1.99 15.9 7.9 1.60 33.4 13.8
M 47 442 May 25.1 1.89 25.1 13.2 1.30 29.4 9.4
M 48 41.2 May 10.4 1.92 10.4 5.4 1.55 37.6 11.5
M 44 484 Tun, 9.9 1.72 9.9 5.7 1.94 40.0 17.3
M 47 376 Apr. 3.9 1.95 3. 2.0 0.69 18.3 10.4
M 16 554 Apr. 22.3 2.03 22.3 11.0 2.40 43.3 10.1
F 21 55.0 Apr. 7.6 1.53 7.6 4.9 1.34 24.3 8.3
M 41 56.0 Jun, 4.8 1.90 4.8% 2.5 1.09 19.4 10.1
F 22 428 Apr. 8.8 1.40 8.8 6.3 1.07 25.0 4.6
M 12 716 May 7.6 1.76 7.6 43 231 32.2 8.0
M 28 609 May 25.9 1.96 25.9 13.2 1.41 23.1 12.9
M 45  46.2 Apr. 16.4 2.04 16.4 8.0 1.37 29.6 9.0
F 30 538 Jun. 13.3 1.39 13.3 9.6 3.74 69.5 10.3
M 15 53.0 Tun. 24.7 2.35 24.7 10.5 - = =
M 13 505 May ) 2.35 114 4.8 2.36 46.7 9.0
F 32 402 Jun. 16.6 1.81 16.6 9.2 2.35 58.4 7.8
F 24 496 Apr. 2.8 1.91 2.8 1.4 1.26 25.4 9.7
F 21 574 Tul. 18.9 1.64 19.1* 11.7 1.16 20.2 103
F 24 56.7 Apr. 34.2 1.80 34.2 19.0 3.99 70.3 17.3
F 6 504 Apr. 13 1.48 1.3 0.9 1.49 29.5 9.3
F 24 425 Jun. 14.1 1.70 14.2* 83 0.73 17.1 6.7
F 29 417 May 0 1.98 0 0 068 16.3 7.7
M 5 512 Sep. 25.3 2.04 25.3 12.4 1.35 26.3 11.4
M 10 326 Jun. 0 2.12 0 0 1.52 46.6 18.6
M 7 504 Jul. 18.0 2.37 18.0 7.6 1.42 28.1 9.9

F 7 49.4 Apr. 21.2 2.05 21.2 10.3 1.32 26.7 6.2

*Correction factor 1.01.
— No sample.



APPENDIX 12 WHOLE-BODY COUNTING AND RADIOCHEMICAL URINALYSIS DATA IN 1969 AND 1971, NISHIYAMA IIT & NONEXPOSED 11 SUBJECTS
812 F—NLFFy - I v 5 — 123 MESEUREORSLESH, MLUBENES L UIEEMRETE, 1969% & L UF19714F

1969 1971
Group. AGE Whole-body Counting RU* Whole-body Counting Radiochemical Urinalysis
and ATB Body Month Body S
Subjects (Year) Weight 137 Potassium 137y of Weight 137 Potassium Body 137¢¢ 137&.‘er
(kg)  (pCi/kg BW)  (g/kg BW) (pCi/kg BW)  Exam.  (kg)  (pCifkg BW)  (g/kg BW) B{”;(‘il*'l“ (pCifkg BW)  (pCifg K)
NISHIYAMA Il MALE
9 620 77.1 2.25 63.2 Jun. 60.6 44.7 2.31 2.38 39.2 7.6
1 66.0 51.5 2.32 41.5 Jun. 63.8 29.0 2.34 1.59 24.9 9.5
4 466 44.2 2.22 Jul. 45.5 48.5 2.17 2.09 45.9 13.1
14 580 50.0 2.29 40.0 Jun. 54.2 496 2.30 3.15 58.1 12.0
59 556 456 1.97 44.4 Jun. 53.5 31.7 178 3.68 68.8 6.5
10 65.7 54.6 2.02 91.9 Tul. 60.6 28.8 2.14 5.35 88.3 16.3
52.4 30.5 2.45 475 Jul. 53.4 36.3 240 1.70 31.8 12.1
NONEXPOSED Il MALE
49.7 24.2 2.44 29.8 Aug. 552 29.7 231 1.29 234 5.4
16 63.4 32.9 2.30 Aug. 636 16.9 2.22 1.44 22.6 (1.1
474 43.8 2.39 24.0 Jul. 47.8 30.3 2.20 1.16 24.3 9.2
62.6 23.2 1.86 41.0 Aug. 608 17.7 1.84 1.51 24.8 L
80.6 22.3 1.53 28.1 Jul. 80.6 25.1 161 0.89 11.0 10.1
62.8 9.5 1.70 26.5 Jul. 60.0 20.3 1.61 0.58 9.7 8.3
47.9 25.4 2.11 22.1 Jul. 50.6 223 2.04 0.96 19.0 9.0
NISH[YAMA 11l FEMALE
40 370 72.7 2.06 104.5 Jun, 36.4 47.8 1.94 1.87 51.4 3.3
34 544 30.1 1.48 49.6 Tul. 53.0 23.7 1.48 1.72 325 10.8
37 510 43.9 1.88 96.8 Jun, 51.4 28.7 1.79 2.14 416 10.6
9 434 55.0 1.82 83.8 Jun. 41.2 44.9 1.89 2.71 65.8 6.8
50 388 37.6 1.93 12.6 Jun. 37.4 4.8 2.01 0.79 21.1 2.1
7 448 274 2.16 77.0 Jul. 42.8 12.8 2.15 1.37 32.0 5.8
26 518 49.4 1.91 100.3 Jun. 52.7 26.0 1.71 1.31 24.9 11.3
24 428 59.5 2.16 67.9 Jul. 41.8 34.9 2.03 0.83 19.9 11.0
NONEXPOSED 11 FEMALE
23 57.6 20.9 1.41 222 Jul. 59.8 13.5 135 i 28.6 9.5
35 421 14.6 1.67 346 Jul, 42.9 11.6 168 0.91 21.2 5.8
31 672 43 1.18 27.7 Tul. 66.6 19.3 1.33 1.60 24.0 6.5
23 480 9.8 1.61 425 Jul. 49.4 26.7 155 142 28.7 10.9
41 39.5 0%* 1.51 15.8 Jul. 36.5 14.2 1.66 061 16.7 116
8 599 8.6 1.53 23.0 Jul. 60.0 13.0 1.62 1.44 240 8.8
51 492 20.9 1.57 15.4 Jul. 52.6 15.9 1.43 0.99 18.8 7.8
12 536 10.9 1.50 16.8 Jul. 53.4 15.1 1.67 1.21 22.7 5.8

*Radiochemical urinalysis *% Undetectable



APPENDIX 13 AVERAGE 137Cs AND POTASSIUM CONTENTS IN RESERVOIR SEDIMENT SAMPLES
IN NOVEMBER-DECEMBER 1969

15313 BrkioiLE CE T h 53FH WCs LU A Y 7 41l, 1969411—12H

Depth from Nishiyama Nishiyama Urakami Hongochi Kogakura
Surface Reservoir Reservoir Reservoir Reservoir Reservoir
(cm) A B

1370 (nCi/kg Dried Soil)

0 - 25 2.68 3.18 1.76 2.90 2.10
25- 5 2.74 3.14 1.86 3.30 1.34
5 = 7.5 2.78 3.22 1.88 248 1.08
7.5 - 10 2.60 3.30 1.46 1.88 1.20
10 -125 1.90 3.60 1.14 1.16 1.44
12.5-15 2.08 3.32 0.86 1.00 1.34
15 -17.5 1.76 2.86 0.80 0.94 1.08
17.5 - 20 1.30 2.30 0.78 0.92 1.00
20 =225 1.58 2.20 0.82 0.86 1.14
225 -125 0.96 2.32 0.76 0.92 0.94
Potassium (g/kg Dried Soil)
0 - 25 8.66 8.26 13.9 8.80 13.5
25— 5 8.84 8.54 14.7 8.36 12.2
5~ 7.5 8.44 8.20 15.3 8.44 1152
1.5 -10 8.86 7.72 14.3 9.30 11.1
10 =125 8.46 7.70 14.7 8.70 121
12.5 — 15 8.94 7.94 13.5 8.68 11.2
15 =175 8.04 8.02 14.2 7.98 11.7
17.5 =20 7.92 8.24 14.1 8.68 11.9
20 -225 9.12 8.00 13.6 9.32 13.8
22.5-25 R.18 8.40 14.1 9.08 124
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APPENDIX 14 AVERAGE 137¢s AND POTASSIUM CONTENTS IN UNCULTIVATED SOIL
SAMPLES AND 137¢s DEPOSIT (JUNE-JULY 1970)
6314 ki AFE WCs LAY 7 L1, &6 Uz ¥Cs ifilifit: 19706 —7 H

Depth from

Surface leh:):\a_ma N'Shlg Whe Kogakura Nagayo Urakami

(em)

Dried Soil Density (kg/®) : x

0- 2 1.34 1.18 1.50 1.25 1.03

2- 5 1.30 0.96 1.47 1.02 1.29

5-10 1.90 R 1.45 1.10 1.65
10 — 20 1.58 1.31 1.24 1.44 1.40
20— 30 1.11 1.75 1.78 1.45 1.44
30 - 40 1.00 152 1.62 1.43 1.46
40 — 50 1.27 1.73 1.81 1.42 1.75

1375 Content (nCi/kg Dried Soil) : Y

0- 2 5.00 6.40 3.08 3.62 4.84

2—- 5 2.74 4.28 1.18 2.48 2.64

5—-10 2.10 248 1.04 1.42 1.70
10 - 20 1.48 1.48 0.54 0.92 1.02
20 - 30 0.98 0.98 0.52 (.84 0.96
30 — 40 0.86 0.86 0.50 0.72 0.92
40 — 50 0.74 0.90 0.58 0.70 0.80

Potassium (g/kg Dried Soil)

0- 2 6.6 8.1 11.7 11.3 12.3

2— 5 53 9.2 11.3 11.6 11.9

5-10 6.9 8.5 112 11.9 12.8
10— 20 5.4 9.5 9.6 11.2 12.0
20 - 30 5.6 8.8 9.7 12.3 12.3
30 — 40 6.9 8.6 10.3 12.7 11.8
40 — 50 5.8 8.7 9.6 13.4 10.7

13765 Deposit (Cifkm?)
=350 1.35 1.70 0.82 0.99 1.32
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APPENDIX 15 AVERAGE 137Cs AND POTASSIUM CONTENTS IN ARABLE SOIL
SAMPLES AND 137¢s DEPOSIT (JUNE 1970)
(4315 BHO LEIT 5 AT WCs HEUH Y T AT,
%5 U WCs phffdE: 19704 6 A

Depth from

Surface Hihigama Nighifana Urakami Kogakura
A B
(cm)
Dried Soil Density (kg/2)

0-10 0.99 0.90 0.70 0.51
10 —20 1.64 1.30 1.04 0.71
20 - 30 1.67 1.82 1.15 (.86

13765 Content (nCi/kg Dried Soil)

0-10 2.36 2.74 1.66 1.74
10 — 20 1.82 1.58 1.20 1.08
20 - 30 1.36 0.86 0.74 0.56

Potassium (g/kg Dried Soil)

0-10 9.8 8.4 15.1 9.5
10 — 20 10.0 9.3 14.7 9.0
20 - 30 9.8 8.4 13.9 8.3

1375 Deposit (Cifkm?®)
0-30 0.79 0.70 0.35 0.23
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APPENDIX 16 AVERAGE 137Cs AND POTASSIUM CONTENTS IN CROPS MEASURED IN 1970 AND 1971
4316 ULEtoBIE - LAY WCs LU A Y Y L, 1970 5 L 1971

1970 1971
Crop Nishiyama Area Other Areas Nishivama Area Other Areas
1370 Potassium 137¢s  Potassium 1370y Potassium 137¢s  Potassium
(pCi/kg) (g/kg) (pCifkg) (gfke) (pCifkg)  (g/kg)  (pCi/kg)  (g/ke)
Rice 197 2.08 45 2.38 200 2.85 ¥ 1.17
22 0.76
L ]
Wheat 62 4.76 40 4.67 200 4.40 145 2.18
71 3.97
Summer Orange e 2.01 22 2.20 59 2.10 62 1.68
36 1.94
Radish 13 2.98 6 1.69 17 3.90 12 2.32
13 2.31 5 2.50
Onion 14 2.39 8 1.14 = - -
Potatoes 114 3.69 15 3.58 52 4.03 62 4.06
43 3.25 14 3.92
Sweet Potatoes 136 4.83 24 3.13 164 3.29 68 3.07
Pumpkin 33 1.98 16 3.21 19 2.74 8 2.64
14 3.16
Salad 25 3.63 11 2.99 - - - =
Green Soybeans 35 6.01 22 5.70 285 3161 96 5.75
Eggplant 14 3.40 7 1.50 14 2.08 7 1.74
Cucumber 17 2.7 8 2.06 8 153 5 1.83
6 1.68
Carrot 42 2:05 18 4.12

Standard deviations for all data; £10% in 1970, £20% in 1971,

*Not detectable
— No sample
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APPENDIX 17 INSTRUCTIONS FOR URINE COLLECTION

RIFIIZB 2 EE#

MF No.

it gwl7
Name o
Date of Examination
Collection Period
Month Date Date

It the urine was collected for more than three days, please indicate how many days urine was

collected.

How many times was urine collected?

How many times was urine discarded?

INSTRUCTIONS ON URINE COLLECTION

1t is very important that you collect your urine for a period of three days prior to coming for
examination. We realize this will be of some inconvenience to you, but it will also be of benefit

to your examination.

Kindly place all urine you void into the large bottle. If you are away from home this may be
impossible; in such cases, please note number of times of such omission. Please try to collect all

urine whenever possible,

The patient contactor will pick up this container when calling for you on the day of your
examination. Thank you for your cooperation.
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APPENDIX 18 PHYSICAL MEASUREMENTS AND BLOOD PRESSURES OF NISHIYAMA RESIDENTS
AND OTHER SUBIJECTS BY SEX: AVERAGE, S.D.

fT§218 FEIIMEER S LT OO0 GRG0 ME: 5, CFEiE, )

Blood Pressure (mm Hg)

Sex and Age Height Weight
Study Group (Year) (cm) (kg) Systolic Diastolic
Male

Nishiyama [ 52.7, 221 160.1, 7.9 56.3, 8.5 138, 28 86, 14
Nonexposed 1 50.7, 18.9 162.6, 7.1 55.0, 82 126, 24 75, 15
Early Entrants 50.5, 16.1 164.0, 6.8 58.9, 6.2 129, 20 83, 12
200+ rad 52.8, 19.1 162.7, 44 554, 6.1 137, 31 82, 14
Adolescent 149, 2.5 162.6, 11.7 49.5, 10.6 110, 12 68, 7
Nishiyama 11 51.4, 18.0 1584, 6.5 56.8, 7.0 134, 25 83, 16
Nagayo 51.1, 16.8 158.3, 9.7 49.8, 9.4 140, 22 87, 14
Nishiyama ITT 45.7, 22.2 164.9, 4.2 5599, 6.1 116, 10 715,

Nonexposed 11 43.1, 17.8 165:3; A3 59.8. 10.7 109, 7 70, 7

Female

Nishiyama 1 46.6, 16.6 148.6, 5.0 417, 1.1 136, 36 80, 18
Nonexposed | 47.2, 16.5 150.2, 5.3 51.0, 8.9 127, 34 77, 13
Early Entrants 48,7, 14.3 149.8, 6.9 56.7, 14.1 117, 20 12, 10
200+ rad 50.0, 13.8 149.3, 6.0 47.6, 6.0 119, 21 76, 14
Adolescent 15:8, 2.7 1539, 84 46.4, 9.7 106, 7 68, 6
Nishiyama 11 459, 74 150.0, 4.1 50.6, 3.7 126, 18 T 11
Nagayo 45.3, 7.7 149.7, 4.6 49.1, 5.8 136, 33 81, 11
Nishivama TIT 54.3, 15.0 147.3, 5.0 44.5, 6.8 146, 41 88, 21
Nonexposed 11 53.9, 14.5 149.1, 6.0 52.6, 9.9 136, 23 79, 10
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APPENDIX 19 DISEASES AND ORGAN SYSTEM INVOLVEMENT, AND SUBJECTS WITH ABNORMAL URINALYSES IN NISHIYAMA RESIDENTS

AND OTHER GROUPS BY SEX

ZERELURABERL S CIIHEREF A 5

H
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Female
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Nonexposed I
Early entrants

200+ rad
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APPENDIX 20 HEMATOLOGY AND SERUM CHEMISTRIES OF NISHIYAMA RESIDENTS AND OTHER GROUPS BY SEX; AVERAGE, 8.D.
14520 PILBMERS LIV ZOMOBFCET 20HERES L CLHLERE: 43, (FiE, Erems)

WBC Differentials

Study G WBC E - - Hematocrit Hemoglobin = Potassium Tfta[ |
tudy Loup (102/mm3) Neutrophils Lymphocytes Monocytes Eosinophils  Basophils (%) (/100 mD) (mEq) Cholestero
(%) (%) (%) (%) (%) (mg/100 ml)
Male

Nishiyama I 52.7, 143 548, 7.5 352, 8.7 58, 17 36, 21 06, 07 447, 46 143, 1.7 4.1, 03 155, 27
Nonexposed 1 594, 154 57.5, 10.2 329, 8.6 6.5, 3.1 23, 2.0 09, 07 41.2, 3.8 13.6. 1.3 30 02 163, 32
Early entrants  60.9, 14.2 58.6, 7.8 354, 7.9 44, 25 10, 07 06, 1.0 420, 51 136, 1.6 50. 0.2 162, 21
200+ rad 543, 8.5 593, 84 321, 76 52, 1.6 26, 16 07, 07 413, 3.6 136, 1.3 41, 03 165, 25
Adolescent 61.0, 17.2 523, 10.5 386, 10.5 4.8, 1.8 3.6, 26 0.8, 06 399 27 128, 08 4.1, 02 135 18

Nishiyama IT 36.9, 17.1 53.1, 86 363, 91 59, 23 36, 23 1.1, 07 427, 35 141, 1.2 42, 04 151, 24
Nagayo 59.1, 12.1 56.3, 10.7 327, 10.2 64, 1.9 3.7, 32 09, 06 431, 21 141, 0.9 43, 04 174, 40

Nishiyama Il 54.3, 10.1 54.9, 7.8 346, 6.2 63, 2.5 36, 22 07, 04 437, 3.7 144, 1.3
Nonexposed Il 60.7, 16.2 51.9, 10.9 37.9, 109 59, 2.9 3.7, 17 07. 04 431, 3.8 14.4, 1.4

Female
Nishivama I 57.9, 15,5 594, 11.0 32.8, 106 52, 23 23, 16 04, 05 37.9; 2.7 12.1, 1.0 4.2, 04 162, 27
Nonexposed I  60.6, 19.0 55.2, 11.1 36.3, 114 5.1, 23 2.7, 23 07, 06 36.6, 3.0 119, 1.1 3.8, 0.5 17, 39
Early entrants  53.0, 13.2 56.8, 10.2 36.0, 9.8 43, 20 23 19 07, 07 35.0, 5.0 114, 2.0 4.2, 04 186, 46
200+ rad 56.5, 15.3 574, 8.2 349, 69 49, 1.8 23, 23 06, 0.6 36.4, 2.7 11.9, 0.9 41, 04 162, 25
Adolescent 56.2, 13.5 554, 104 358, 87 42, 15 4.2, 6.1 0.5, 0.5 36.5, 28 119, 1.2 4.0, 0.5 156, 25

Nishiyama IT 57.0, 164 52.5, 103 385, 10.0 43, 21 35 28 L1, 1.0 365 30 11.8. 1.0 44. 03 169, 24
Nagavo 354, 13.8 582, 9.5 352, 83 43, 21, 18 15 0.5, 06 375 1.7 120, 0.8 43, (04 151, 30

Nishiyama IIT  §5.1. 8.7 643, 8.5 303, 92 36 09 14, 09 0S5, 05 36.8, 27 12.0, 1.0
Nonexposed I 60.6, 13.6 57.3, 8.6 36.3, 86 44, 29 1.5 07 0.6, 05 38.3, , 0.6
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APPENDIX 21 PERCENT T3 UPTAKES OF NISHIYAMA RESIDENTS
AND OTHER GROUPS BY SEX; AVERAGE, S.D.
fi6k21 WILMEERS L UZ0MMOBIzH 03 T; HERO 5%
fER, (FHE, HREEEE)

Male Female
Nishiyama I 225, 33 20.3, 2.9
Nonexposed [ 22.5, 21 20.9, 2.6
Early Entrants 20.8, 3.8 19.4, 2.5
200+ rad 21.4, 1.9 204, 2.9
Adolescent 21.9;, 23 23.8, 5.7
Nishiyama [I 20.1, 3.0 18.3, 3.9
Nagayo 19.9, 3.8 17.5, 2.4
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