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INTRODUCTION

Study on human biokinetics of radioactivity using contaminated food is very important in order
to evaluate internal dose for inhabitants after the nuclear accident. Especially Cs-137 is main
radioactivity in the widely spread radioactive fallout area, where is far from the accidental site, as
long term exposure due to fhe physical half-life of 30 years:

Under these circumstance metabolism of cesium has been intensively studied by many groups.

The previous research are done in the following categories, retention of cesium after oral or
intravenous administration, *® accidental inhalation, ® daily intake of food contaminated by
worldwide fallout due to the atmospheric nuclear weapon test. ” However data on food chain are not
sufficient. The reports of ICRP for cesium were not based on food. *?

Here we report the first full data on biokinetics of Cs-137 for a Japanese adult who ate food

produced in highly contaminated territory due to the Chernobyl nuclear accident.

MATERIALS AND METHODS

The subject was Japanese adult male (age of 43 years, weight 67 kg, height 171cm) who was
free from Cs-137 before this experiment, in good health and free from illnéss during the period of
measurements. The intake of radiocesium was done through mushrooms of about 100g from Zaborie
in Brya.hsk oblast in July 1‘997. 19 The place was highly contaminated territory where the surface
density of Cs-137 was 1~61\/IBq/m2. It is known that mushrobms well absorb radiocesium from the

surface of ground where cesium of radioactive fallout is trapped. One piece of mushroom contained
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about 1 kBq of Cs-137 which was measured by Nal spectrometer instalied in mobile laboratory of
MRRC. |

The whole-body (WB) measurements have been carried out by the 3 spectrometers in
Bryansk and in Hiroshima Japaﬁ. ‘One is a notebook-size porfél;le spectrometer (Hamamatsu C-
3475) which has an Nal scintillator (2.5cm¢ x 5.1cm) and a multi-channel analyzer with 128
channels. This has been calibrated for Cs-137 whole-body counting by using phantoms. (Takada
1997) The first data was taken in hotcl room of Klinsy just 8 hours after intake by this note-size
system. The second data wés taken by a whole-body facility (Aloka WBCI101) of Chernobyl
Sasakawa Project in Klincy City Children’s Hospital 2.4 days after the intake. The spectrometer
has an Nal scintillator (7.6cm¢ x 7.6cm) with 5-cm-thick lead shield and a multi-channel analyzer
with 240 channels. Whole-body facility(Shimazu KHS-2) of Hiroshima University has been
applied for measurements since his returning to Japan. This facility consist of spectrometer with an
Nal scintillator (20cm¢ x 10cm), a multi-channel analyzer with 240 channels and a shield room with
wall of 3mm-thick lead/20cm-thick-iron double-layer. Intercomparison among all the whole-body

systems was done by using real human and phantom. Values were well consistent within 5%.

(Tablel)

RESULTS AND DISCUSSION
The activity of Cs-137 in the body decreased to half within 10 days. The initial amount of 3.8

kBq became 0.6 kBq 175 days after the intake. The fullset of data on radiocesium retention was
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analyzed by the following mathematical function A(t), A(t)/A(0) = a, exp(-0.693t/T,) + a, exp(-
0.693¢/'T,) 1)

We get the values of parameter as,

A(0)=3.8kBq,

2,=0.49+0.02, a,=0.51+0.01

T;=38+04d, T,=1042+24d

The value of longer half-time T, '_is in good agreement with the previously reported values
for adults. However othér parameters are quite different from them. Especially prefactor a; of 0.49
is much larger than previous values of 0.1~0.2. (Table 2)

The difference may come from the source of cesium. That in the present work is mushroom.
Other is not food, some chemicals. The former is harder to digest than the later. On the other hand,
we should notice the difficulty for whole-body measurements in the early period after intake due to
the locality of the foodstuff in the abdomen. The distance between the detector and the abdomen is
relatively close. This means lager detection efficiency for gamma ray. Therefor larger estimation

may be done. This will be a future work.

CONCLUSIONS

Biokinetics of Cesium for a Japanese adult who ate contaminated mushrooms has been studied by
whole-body counting. Parameter a, =0.49 in A(t)/A(0) = a, exp(-0.693t/T,) + a, exp(-0.693t/T,)

was quit different from values obtained from artificial source materials.
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Figure caption
1, Retention of Cs-137 in the whole-body after intake through mushrooms.

decreased in the early periode.
Table caption

1, Intercomparison of whole-body counting.

2, Reported values of cesium metabolism.
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Table 1. Intercomparison of whole-body counting
Mr A
p-HU s-Sasakawa
Cs-137 (kBq) 10.7 +- 0.8 10.3 +- 0.9
Cs-137 (relative) 1.05 _1.00
- Phantom
p-HU s-HU
Cs-137 (kBq) 2.8+-0.6  2.91+-0.11
Cs-137 (relative) 0.96 1.00

s-Sasakawa

Portable Spectrometer of Hiroshima University
Spectrometer in Hiroshima University
Spectrometer in Klinsty Sasakawa Center

March 29,1998 Jun Takada
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