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Radioprotec t ive  Effects of D i m e t h y l  Su l fox ide  
Vapor  on  Mice 

Dimethyl  sulfoxide (DMSO) has produced considerable 
interest in its biological applications as a radioprotective 
agent in the last few years 1-~. Several of these findings 
have been confirmed by HmHMA~ and co-workers s. 
There is to date no adequate explanation for the radio- 
protective action of DMSO, or for tha t  mat ter  of t rypt-  
amine, 5-HT (serotonin), ATP  etc. On the other hand, 
chlorpromazine with its numerous sulfoxides lacks anti- 
radiation protect ive properties. 

Recently the radioprotective effects of DMSO applied 
topically to the tails of mice was reported by the authors ' ,  
and a dose reduction factor of about  1.3-1.4 was found in 
subsequent experiments s. Further  results of these studies, 
and in particular, the effects on the weights of irradiated 
mice have been collected. The findings support  the 
general picture of the mortal i ty  studies, tha t  the DMSO- 
treated animals showed a lesser weight loss 9. Also, some 
indications as to the effectiveness of this chemical in 
irradiated mice has been found in saccharin avoidance- 
behavior tests '°. 

These increasingly interesting and promising findings 
led us to further experimentat ion with DMSO and dis- 
solved chemicals, exposing mice before and during irra- 
diation to DMSO vapor, and also to vapors of various 
chemicals dissolved in this solvent (DMSO), 

Methods. The animals were exposed in a two-level cage 
to the vapors and radiation. Ten ,mice in individual 
compartments  could be treated simultaneously in this 
manner, while one compar tment  of the cage was reserved 
for a Victoreen Condenser R-meter.  Three groups of mice 
were subjected to X-rays, generated by a 400 KV Maxi- 
tron with 0.5 mm Cu + 1.0 mm At. Filtration, a t  a 
target-mouse distance of 50 cm and a dose rate of 80 
R/min. The cage was rotated at 2.5 rpm. In  the first 
group of 80 animals the bot tom par t  of the cage unit  
contained 100 ml of water, and this group served as a 
control experiment.  These mice received a total  exposure 
dose of 850 R. The second group of 60 mice was identically 
treated, except tha t  the wat:er was replaced by 100 ml of 
DMSO (100%), and the mice received an X-ray dose of 
900 R, In  the third group, the irradiation dosage given to 
the animals was also 900 R, but  here the bo t tom par t  of 
the cage contained 7 g of Nembutal  dissolved in 100 ml 
DMSO. No physical contact  with the solutions was pos- 
sible by the animals except for the vapor carried through 
small venti lat ing holes (1/s inch dia.) in the flooring. Fresh 
air mixed with the vapor was carried simply by convec- 
tion from the lower level of the cage to the upper level 
where the animals were kept, and exhausted through the 
holes in the cage top cover. Actual vapor concentrations 
were not determined at  this time. Immedia te ly  after the 
t reatment ,  the mice were returned to their  original com- 
muni ty  cages filled with saw-dust, and food and water 
made available ad libitum. Male (CF~) mice were em- 
ployed throughout  all these experiments. 

Results and discussion. We have previously reported 
the protective effect against X-irradiation of DMSO when 
topically applied to the tails of otherwise untreated mice. 

For the first time, we now report  the protective effect 
against X-radiation of DMSO vapor alone, or in combina- 
tion with dissolved Nembutal.  The control animals (H20) 
always died faster than those inhaling the vapor-air 
mixture rising from the 100 ml  of DMSO placed in the 
bo t tom par t  of the irradiation cage. This is further 
emphasized by the fact that  the DMSO groups received 
a radiation dose which was 50 R larger than tha t  given 
to the control groups. An even greater change was 

noticed in those animal groups which were exposed to a 
mixture of air and DMSO + Nembutal.  Again a 50 R 
larger X-ray dose was received by these animals in 
comparison with the controls. The experimental  data  are 
presented in the Table. 

We are in the process of developing vapor concentra- 
t ion measuring techniques tha t  are suitable for evaluating 
experimental  dose reduction factors in similar studies, 
and the changes in mortal i ty  distribution at lower 
dosages. There are some preliminary indications present- 
ing a shift in the morta l i ty  peaks, particularly those con- 
cerning the DMSO + Nembutal  groups, which may be 
fruitful in elucidating the unknown protective mecha- 
nisms associated with, or involving these chemicals n, 

Comparative survival times of irradiated mice (%) exposed to 
vapors of (i) HaO , (2) DMSO, (3), DMSO + Nembutal 

Post- % HBO % (60 mice) % (60 mice) 
irradiation (80 mice) DMSO DMSO + 
(days) control (900 R) Nembutal 

(850 R) (900 R) 

1 i00 100 100 
2 100 100 100 
3 100 100 100 
4 95 100 98 
5 82 95 97 
6 64 85 93 
7 42 60 88 
8 32 52 77 
9 25 43 55 

i0 17 30 27 
11 6 12 13 
12 1 3 7 
13 1 2 5 
14 0 0 
t5 o o 

Zusammen/assung. Versuche mi t  r6ntgenbestrahlten 
Mgusen ergaben, dass durch Anwendung yon Dimethyl  
Sutfoxid (DMSO gasf6rmig) sowie 7%iger L6sung yon 
Nembutal  in DMSO (ebenfalls gasf6rmig) die Msortalitg 
bedeutend herabgesetzt wird. 
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