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INTRODUCTION

'"Sr has been regarded as the fission product of great potential hazard to living things because of the unique
combination of its 28-y long half-life, the very energetic beta particle of its ^Y daughter, and its general
resemblance to calcium in metabolic processes. Therefore, due to chemical and metabolic similarity to
calcium, bone is the critical organ for radioactive isotopes of strontium.

The Department of Radiation Protection of the Institute for Medical Research and Occupational Health,
has carried out radioactivity measurements of the food chain as part of an extended monitoring programme,
since 1963 (1,2). This includes systematic, long-term measurements of'"Sr in long bones of some domestic
animals (cows and pigs) while data on lamb bones exist for the very beginning of the investigated period,
and for the period after the Chernobyl nuclear accident.

MATERIAL AND METHODS

Measurements of ^Sr activity were performed on the long bones of some domestic animals (lambs, pigs
and cows). The adhering flash was cleaned from the bone. The weighed sample was placed in a dish of pure
vitreous quartz and ashed in the oven at 800 °C overnight. Amount of thus ash obtained was about 15-20%
of the initial sample. Extraction with tributylphosphate was used to obtain ^ , the decay product of ^Sr
(3). The radioactivity of ^Sr was therefore performed by beta counting of M Y in a low-background,
anti-coincidence, shielded Geiger-Müller counter.

RESULTS AND DISCUSSION

Long term-data on ^Sr activities (Bq-kg'1) in long bones of cows, pigs and lambs) are graphically presented
in Figure 1.
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Fig. 1: ^Sr activities in pig, lamb and cow bones.
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Cow bones systematically exhibit highest activities compared to those of pig and lamb bones. However,
variations of activity are lowest in lamb bones, following regular exponential decay. Over the entire study
period, the maximum and minimum activities for the respective species are presented in Table 1. The
corresponding year is in brackets.

Lamb bones

Cow bones

Pig bones

Maximum activity

47.7

437.2

165.7

(1963)

(1968)

(1964)

Minimum

0.6

7.7

1.7

activity

(1993)

(1994)

(1994)

Table 1: Maximum and minimum ^Sr activities in bones (Bqkg1)

As a refractory component of the radioactive debris originating in the Chernobyl nuclear accident,
strontium was not subjected to global dispersion processes, being mainly deposited around the accident site.
As bones of young animals in which growing process is not finished are more sensitive for incorporation
of bone seeking nuclides, the Chernobyl nuclear accident caused the slight increase in MSr activity only in
lamb bones. The bones of cows and pigs remained practically unaffected, except for the variations in
activity. This is in agreement with previous investigations (4). Therefore, activity ratio for cow and pig
bones for the pre-Chernobyl period is 3.2±3.0 and 9.3±7.1 for post-Chernobyl period, reflecting higher
variations of activity in cow bones, especially for the post-Chernobyl period. Those variations can be
explained by different type of food for respective species.

The ^Sr activities in lamb, cow and pig bones exhibiting exponential decay were fitted (5) to the equation:

N(t) = N(0) e -kt

where:

A(t) is time dependant 90Sr activity in bone (Bq-kg"1),
A(0) is initial activity (Bq-kg"1),
k effective constant representing the decrease in activity, i.e. '"Sr turnover rate in bone (y"1).

Effective residence time of ^Sr in bones of respective species is defined as:

The results for Teff are shown in Table 2.

T = 1
'ff y

Lamb bones

Cow bones

Pig bones

Time interval

1963 - 1967

1986-1993

1964 - 1994

1964 - 1994

2.3

2.8

10.6

7.8

Table 2: Effective residence time of '"Sr in bones (years).
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From Table 2 it follows that the effective residence time for cow bones is approximately three times higher
than that for lamb bones.

Effective residence times for lamb bones are similar for pre-Chernobyl and post-Chernobyl periods.
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