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ABSTRACT

The chelating effect of natural polymers on the radiostrontium was
investigated on a single ingestion with chitosan and a long day pre-
feeding diet with alginate in rats, After dosing of chitosan, Sr-85 was
ingested orally to the rats and the whole-body retention of Sr-85%
was investigated. The whole-body retention of the chitosan treated rats
was lower than that of non-treated control.

INTRODUCTION

The radiostrontium, one of the nuclear division products flown out to
the environmental area by the nuclear power plant accident and nuclear
weapon accident, It brings out of a serious genetic disease like Bone
Cancer, Hypocemia,etc. Therefore, it has been discussed out an important
human health problem that the chelating of radiostrontium and the removing
out of the body before or after accumulating to the bone. Chitosan derived
from chitin which is a cellulose-like biopolymer distributed widlely in
nature, especially in shell fish, insects, fungi and yeast, is known to be
one of the natural chelating agents. The purpose of the present study is
to investigate whether chitosan can be applied to the animal and human
body and the long day pre-feeding effects of alginate in order to reduce
the biocavailability of radiostrontium in foods. Many chelating agents-that
is, DTPA,CDTA,EDTA,etc were reported as effective medicines, But they have
some toxicity. So, we need a serious check to use of them at the real
clinic experiment. Therefore, the discovery of non-toxic natural chelating
polymer is quickly needed.
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MATERIALS AND METHODS

Experimental animals used were male rats of the adult wister strain
and 8 weeks of age, weighing about 250-3009, bred and supplied by the
animal and plant supply section of National Institute of Radiological
Sciences were used in this experiment. The rats were provided with a
standard cubed diet(Fubashi Farm co. Fubashi, Chiba,Japan). Radiostrontium
chloride ( 85Srcl, ) with a specific activity of 430MBq/mg Sr was obtained
from England Naclear, U.S.A through Radioisotope Association, Japamn. This
was diluted to 15KBq/ml of solution with normal saline solution and
administered 0.5ml per one rat. Chitosan (Hwasung K.K, Tokyo, Japan) is
slightly soluble in distilled water and alkali, it is soluble in some
organic acids. 0.8, 2, 3% of chitosan solution was prepared by dissolution
in IN actic acid. And also 0.8, 2, 3% of water soluble chitosan (Hwakwang
K.K, Tokyo, Japan), the chemical form of 45~-55% deacetylated chitin,
solution was prepared by dissolution in distilled water. Chitosan
solution was orally given and immediately after than 85Srcl2 was
administered to rats wusing a stomach tube. The whole-body retention of
Sr-85 was determined by in vivo counting. The percent of alginate food was
given to rats during 10days and Sr-85 was administered orally.

CONCLUTIONS

The whole-body retention of Sr-85 determined by in vivo counting
was lower than that of control rats which were not given
chitosan.(Fig.!) And the effects were differented along the
concentration variation of chitosan.(Tablel) The activity ratio
in urine and feces for chitosan~ treated rats was higher than control
rats.(Fig.2) The whole-body retention of Sr-8%-alginate treated rats
was decreased sharply compared with control rats.(Fig.3) These results
suggested that chitosan and alginate can be used as a drug to reduce
bioavailability from gastrointestine of ingested radiostrontium.
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Table | Whole~body retention of Sr-85 in rats after oral administration

Days

Continuous Alginate
after Control Chitosan Chitosan Chitosan injestion Alginate pre-feeding
dosing (0.8%) 21) (3%) (3% Chitosan) (2%) (10%)

] 15.3:t4.4 15.0x6.4 13.0:1.9 8.8+2.6 12.714.8 19.314.8 7.9:2.4
2 10.7146.2 8.1x1.7 6.7x1.7 7.713.9 3.510.4
3 11.5£1.2 6.2+1.6 6.713.8 13.414.9 3.210.5
4 9.745.9 6.7x1.4 6.0:1.4 6.713.7 3.110.5
5 5.7x1.4 6.3+3.7 12.7:4.7 2.910.5
6 11.041.1

7 9.0:+5.5 6.611.3 5.411.3 6.0+3.5 11.814.3 2.810.4
14 9.410.7 8.415.0 6.0:1.2 4.811.] 5.512.3 11.6:¢4.3 2.510.4
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Whole-body retention of Sr-85 in rats
after a single oral administration.
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Fig.2 Cumulative excretion of Sr-85 in
rats after a single oral administration.
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