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Abstract

The activities of the NKS-B HAIRPOL project is summarised in this report.
The objective was to investigate if hair and feathers were suitable matri-
ces for the estimation of the intake of °Po. Human hair from people of
different sex and age was analysed for ?°Po showing concentrations be-
tween 0.4 to 11 Bg/kg dry weight. Samples from horses, mane, fur and
tail showed concentration from 6 to 17 Bqg/kg with no significant difference
between the different sample types. Musk ox from Greenland showed
much higher concentrations since the animal has to graze a large surface.
In fur the concentration was 260 Bg/kg. A considerable fraction of the total
%0 in this animal is contained in the hair. Also different organs were
analysed and the highest concentration was found in kidney, 2 700 Bg/kg.
The ?*°Pb concentration in hair was estimated to about 20 Bg/kg. Three
different seabirds from Svalbard were analysed. Feathers from all three
seabird species show increasing activity concentrations of *°Po and
#1%ph from the base to the tip of the feather, but it was difficult to relate
feather concentrations to muscle concentrations due to a number of com-
plicating factors.
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Figure 4. Activity concentrations of “°Po in sections of pooled primary flight feathers from individual seabirds sampled in Kongsfjorden and Liefdefjorden;

a) common eider, b) little auk and c) kittiwake.
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Figure 5. Activity ratios of “°Po /*°Pb in sections of pooled primary flight feathers from individual seabirds sampled in Kongsfjorden and Liefdefjorden; a)

common eider, b) little auk and c) kittiwake.
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%P0 Bg/kg f.w.

Species Location Muscle Preen Gland

Common Eider Kongsfjordenl 454 +£5.0 60.6 +8.4
Kongsfjorden2 202423 17.7£3.1
Liefdefjordenl 159+1.9 10.4 £2.1
Liefdefjorden2 13.4 £1.7 259443

Kittiwake Kongsfjordenl 22403 35428
Kongsfjorden2 5.8+0.7 15.3 +4.7
Liefdefjordenl 2.0+0.3 3.6£2.8
Liefdefjorden2 3.4 0.5 4.8 +3.1

Table 6. Activity concentrations of “°Po in muscle and preen glands from individual seabirds sampled
in Kongsfjorden and Liefdefjorden.

offer a non-destructive method to monitor body burdens of *'°Po. However, typically only very
small amounts (mg quantities) of preen oil may be sampled, depending on the size of the bird
in question, which may cause some analytical problems.

Conclusions

Given the varied and complex issues that may lead to the observed activity concentrations of
219 on feathers at any particular time, feathers appear not to be suitable as possible indicators
for 2'°Po body burdens in seabirds. In particular, the uncertainty over the age of the feathers
(i.e. when they were formed and removed from the blood supply), raises the most concern due
to the relatively short half life of ?'’Po and the in-growth of supported *'°Po from *'°Pb present
in the feathers. Selective removal of feathers and analysis of new replacement feathers may
circumvent this problem, but issues concerning the degree of external contamination would
still need to be resolved. However, the observations of *'’Po in preen oil raises the possibility
of utilising preen oil as an indicator of body burdens of *'°Po. However, further study is
required to fully understand the biological fate of *'’Po in birds and to qualify what role the
preen gland may play in the excretion of dietary *'°Po.
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Overall Conclusions

Human hair certainly reflects the intake of polonium and the concentration in hair. The activity
concentration in hair is about 100 times the daily intake. Food intake is the major source and
not external contamination, smoking or radon inhalation. The mechanism is probably due to
the high sulphur content in hair and sulphide bindings with *'’Po. However, there is an
éllrécertainty concerning the role of *'°Pb in hair and any subsequent the in vivo in growth of
Po.
Studies on the activity ratio *'’Po/*'°Pb are of interest. Especially along the hair if it is long.
Considering the growth rate of hair (1 cm per month) this ratio would change with the age of
the part of the hair.
Further studies on the relation between
liver and kidney, should be undertaken.
Seasonal variations in animals, due to change in food habits, should be investigated.
Hair from seals and reindeers should be analysed since we know they have high intake of Po-
210, with high concentrations reported in the liver and kidneys.
Sequential extraction techniques applied to hair would show if *'°Po is associated with
sulphides.
Assuming external contamination can be removed properly, musk ox hair could be a possible
indicator of *'°Po body burden. The relatively high *'°Po/*'°Pb ratio of about 10 would indicate
that *'’Pb is not a major issue, although this observation is only based on one herd.
Mechanisms for incorporation in hair and the correlation to changes in body distribution
remain to be investigated. With respect to hair from horses, the nearly even *'’Po concentration
along the length of hair needs clarification. Studies should be performed in the autumn when
horses have been acquired food from the outdoor environment
Due to the number of apparent complicating factors it seems unlikely that feathers could be
used routinely as an indicator matrix for the intake of *'°Po. Although selective removal of
feathers and analysis of new replacement feathers may circumvent the problem of not knowing
when a particular feather was isolated from the bird’s circulatory system, issues concerning the
degree of external contamination and the contribution from *'°Pb would still need to be
resolved.

%o in hair and feathers in different organs, such as
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