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Strontium-90 and genetic damage

1. The Committee will recall that, at their December 2002 meeting, Members were requested to submit papers on the effects of Sr-90. Attached is a paper received from Dr Busby entitled “Strontium-90 and genetic damage: does the Frolen study of 1970 negate the findings of the Luning et al study of 1963?”.
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At the December 2002 meeting of CERRIE there was discussion of the paper by Barrie Lambert which addressed the radiological effects of Strontium-90. The paper concluded that the anomalous foetal death rates found by Luning et al. in the offspring of male mice injected with Sr-90 [1963] were some kind of artifact and could be discounted since a further series of identical studies by Frolen in 1970 had not shown any effect. In particular, much was made of the apparent complexity of and care taken in the Frolen study which seemed to convince a majority of CERRIE that Sr-90 did not have any untoward genetic effects. 

I have now had a closer look at the two papers and note that the Frolen study is not a repeat of the Luning et al. study and therefore cannot be used to deny its effects.  Frolen's paper stated: The main task has been to confirm the earlier results of Luning et al. of the mutagenic effects of Sr-90. The effects in various stages of spermatogenesis were of special interest. The routine technique described [i.e. by Luning et al. 1963] produced samples of sperm treated in post-meiotic stages from matings during the first three weeks, and stages around meiosis from matings during the 4th and 5th weeks; matings 10 to 15 weeks after injection gave sperm samples from cells in early spermatogonial stages at the time of injection [p597] 

However, contrary to this assertion, Luning et al. quite clearly stated in their 1963 paper: Each male was mated to three females within one hour after the injection.

It is hard to believe that Frolen, who was one of the original researchers on the Luning et al. paper did not know this, and also know the reason for the procedure and the effect of not following this procedure. Luning et al.'s  explanation was that the Sr-90 exchanged with calcium in the fully developed sperm. This effect would have decreased with time after the injection. There is also the question of exposure dose: clearly the cumulative dose to the adult mouse from Sr-90 in one hour is very much less than the dose in one week, the first mouse mating employed by Frolen. For injections of 18 Ci (666kBq) employed by Luning et al. the dose to the adult in one hour can be approximately calculated. 

Assumptions:

Decay energy 0.546 MeV is all absorbed uniformly in a mouse weighing 50g.

Each decay imparts 1.6x10-19 x 0.546 x 106 = 8.73 x 10-14 Joules

In one hour 666,000 x 60 x 60 = 2.397 x 109 decays occur in the mouse.

This is equivalent to 8.73 x 10-14 x 2.397 x 109 = 2.09 x 10-4 Joules per hour into 50g

This is a uniform dose of 4.18mSv in Luning et al.'s mice

In the case of Frolen's mice, if we ignore excretion then the cumulated dose at the time of the first mating (seven days after injection) is 4.18mSv multiplied by 168 which is 702mSv. Clearly there is stripping of the Sr90 to bone and also excretion, but the dose is going to be very much higher in Frolen's mice than in Luning et al's. I am assuming (conservatively) an excretion of Sr90 of about 75% over the week. If I do this then:

The uniform dose to Frolen's mice was about 170mSv.

At the much higher doses employed by Frolen, cell killing may have dominated over subtle genetic effects. Whatever the explanation, the Frolen study is clearly not, as it claims, a re-run of the Luning et al. study as Barrie Lambert should have noticed and the latter study stands as an instance of an extremely important example of a serious genetic effect of Sr-90 at overall doses similar to those received by populations exposed to weapons fallout.  There have been a number of studies showing infant mortality over the weapons fallout exposure period. We were supposed to examine this in CERRIE but I note it has mysteriously disappeared from the work programme. In Wales, the cumulative doses from Sr-90 were over 2.5mSv and there were clear increases in infant mortality as I point out in Wings of Death and in my first paper to CERRIE. 

There may be an innocent explanation, but Frolen's paper comes into my (now expanding) classification category of covering up evidence or 'greenwash' [Wahjalt 2002] and CERRIE should put it aside.
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