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Efforts to remediate the physiological harm of ionizing radiation have 
focused on only a few approaches, mostly aimed at limiting post exposure 
sequelae. Here we show a previously unrecognized radioprotectant property 
of two naturally occurring folates.  5-Methyl-6S-tetrahydrofolate (5-MTHF) 
and the related 5-formyltetrahydrofolate (5-FTHF) block DNA cleavage 
during radiation exposure.  They may also promote repair after exposure. 

Supercoiled plasmid DNA, PBR 322, in phosphate buffer pH 7.0 was 
exposed to 6 MV X-rays.  Electrophoresis on agarose gels revealed that most 
of the DNA had been converted to the relaxed or linearized forms by strand 
cleavage.  Addition of 5-MTHF (~10-5 M) prevented the majority of this 
DNA damage.  5-FTHF was also effective at a slightly higher concentration.  
This protection against ionizing radiation was accompanied by a gradual loss 
of folate, presumably by reaction with hydroxyl radical, yielding the same 
compounds produced by air oxidation.  The two folates were similarly 
effective in blocking the degradation of fluorescein by X-rays. 

Protection of DNA from UV initiated cleavage by photosensitizers was 
also demonstrated by submicromolar concentrations of 5-MTHF (FASEB J. 
2007 21, 2101-7
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).  This was found to be due to a different mechanism than 
in the case of ionizing radiation.  During UV irradiation 5-MTHF effectively 
quenches the excited state of the photosensitizer, and is also a diffusion 
limited scavenger of singlet oxygen. 

The high oral bioavailability, rapid cellular uptake, and extremely low 
toxicity profile of 5-MTHF suggest that this natural folate may be useful for 
preventing incipient damage to those who can anticipate radiation, e.g. first 
responders, when administered shortly before exposure.  An increased folate 
status may also improve the rate of DNA repair subsequent to irradiation by 
stimulating the biosynthesis of nucleotide bases.   
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