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Purpose:
To investigatetheeffectof a magneticfield on therelative biologicaleffectiveness(RBE) in yeastcellsirradiatedwith γ-rays.

Method and Materials:
A 60Co γ sourcewasusedto irradiateSaccharomycescerevisiae(baker’s yeast) with andwithout a modestmagneticfield (0.78T). A
setof NdFeB permanent cylindrical magnets andanother setof non-magnetizedpseudo-magnetswereusedto obtaindatawith and
without the magneticfield. The cells werelocatedat the centerbetweenthe pole faces and sandwichedbetweentwo layers of non-
nutrient agar to maintain lateral electronequilibrium. The variation of the magneticfield in the cell region was less than 1%. The
Monte CarlocodePENELOPE wasusedto simulate thedosedistribution in thepresence andabsenceof themagnetic field to ensure
the dosesdeliveredwere equal in both cases.Anothergroupof cellswithoutirradiation wasusedasa control for thetwo groupsbeing
irradiated. Thecellsweresampled andcultivatedafter irradiation,andcoloniesrepresentingsurvivingcellswerecounted.

Results:
In five out of sevenexperiments the null hypothesis (no effect) could not be rejectedwith t-test at p = 0.05.Nonetheless,the results
still suggestthat thesurvival ratemaydropslightly in thepresence of the magnetic field. Thesurvival ratedecreasedby 3.9%± 2.7%
at about 50% survival rate. At two standarddeviation level theeffectwaslessthan10%at B = 0.78T.

Conclusion:
The effect of a 0.78 T magnetic field on the RBE of Saccharomycescerevisiae is smaller than10%. Althoughthe indication that a
strongmagneticfield mayincreasetheRBE of theradiation is not conclusive at 0.78T, further experiments at highermagneticfield
(B >2 T) andlargersample sizewould reducetheuncertaintiesin theexperiments.


