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It was reported by Morpurgi and Sermonti (1959) that spores 

of Penicillium and other microorganisms inactivated by ni- 

trogen mustard may be reactivated by treatment with msnga- 

nous chloride. In the course of our experiments on the in- 

activating and mutagenic action of another alkylating sgent, 

ethyl methanesulphonate (EMS), we studied in this connection 

the influence of pretrea@ent with &Ml2 on the inactivation 

of bacteria induced by EMS. With relatively low toxicity EMS 

has a strong mutagenic effect (Loveless and Howarth 1959 for 

E. coli and S. typhimurium; Biihme 1961 a for Proteus mirabi- 

lis). In the experiments on combined action of Eb¶S and M&l2 

we observed a considerable increase of the toxicity of EMS, 

if the bacteria were pre-incubated with M&l2 before treat- 

ment with EMS. Figure 1 shows the inactivation curve of the 

streptomycin dependent strain str-d-3 of P. mirabilis as a 

function of the incubation time in a 0.25 la01 solution of EMS. 

After incubation of the bacteria for one hour in N&l2 solution 

(3 x 10-3 mol) the EMS induced inactivation rate increases. 

Under the experimental conditions applied here llnC12 treatment 

itself doe8 not have a toxic effect (or only a very slight one) 
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(Bishme 1961 b). The same effect can be achieved by pretreatment 

with CoC12 (Fig. I). 

o,ll lo 20 Xl min. 
TIME OF lR3TMEM 

Fig. 1. Inactivation of P. mirabilis strain str-d-3 after treat- 
ment with ethyl methanesulphonate (0.25 mol)$ without uretreat- 
mentt a 16 hour culture grcwn in nutrient broth with 50 /ml 
Eptomycin was washed in AaCl (O,g %) and resuspended%n EMS; 
treatment for the indicated time in a water bath at 370 C; after 
appropriate dilution into phosphate buffer plating was done on 

sgar containing 3O&il streptomycin. Pretreatment with 
ter washing the bacteria were resuspended in MnCl 
mol), incubated for 1 hour at 370 0, washed in &l 

treated with EMS as above. Pretreatment with C&lot 
the same as above, only pre-incubation m CoGI. (OS04 96) insgead 
of b¶nc12. 

Trying to interprete this sensitization effect we con- 

sidered first as a possible cause the osmotic shock induced 

by the hypotonic M&l2 solution, analogous to the effect of 

MuC12 treatment and subsequent incubation in citrate buffer 

observed by Btrauss (1961). However, a pretreatment for one 

hour with distilled water did not sensitize the cells to 

subsequent EMS treatment. Likewise, the mode of dependence 

of the sensitloation effect on the concentration of the 
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Mnci2 solution, showing a definite nudmum at the conoentra- 

tion of about 3 x 10m3 molseemeto be evidence against the 

assumption of a change of the permeability induced by au 

osmotic ahook (Fig. 2). Pretreatment of the bacteria with 

a concentrated M&l2 solution (3 x lo-' mol) ae well as with 
solutiona below 3 x 10.' mol do not influence the rate of 

inaativation lnduoed by subsequent ENS treatment. No at) 

of the sensitivity to ZMS wae observed after pretreatment 

of the bacteria with equimolar ooncentrationm of BaCl. How- 

ever, when the cells were pre-incubated in solutions of 

#SC12 we found a decrease of the ZMS induced inaotivation, 

the extent of which being dependent on the l&Cl, eoncentra- 

tion.(the results of theee experiments will be preeented 

separately). 
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Fig. 2. Inactivation of P. mirabilis 
treatment with EMS (0.25 plol; 20 mk; 330 C 

sted-3 after 
without and 

with pretreatment with I&C12 (1 hour) 370 C of various mo- 
larity and distilled water, respeotively. 

In the conceutration renge applied in the experiaents 

with Proteus, HnC12 did not induce a eensititation effect in 

E. co11 B (Loveleee pers. cormp.) or E. coli K 12 (author8 

experimente). The sensitiaation of Proteus by NnC12 or CoCl2 
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does not seem to be a general phenomenon with respect to the 

inactivatfon induced by all alkylating agents. Whereas a 

sensitization effect of M.&l2 was found to the lethal action 

of INS and in the same way of propane sultone, M&l2 pre- 

incubated ceils did not show a greater sensitivity to nitro- 

gen mustard than untreated bacteria. The data presented are 

not yet sufficient to gain a alear understanding of the 

mechanism of the sensitization effect. Further experiments, 

especially with simultaneous treatment of the bacteria with 

MnClz and EMS and with posttreatment with YnC12 are in pro- 

gress, the results of which will give the possibility to 

discuss some possible waye of interpretation of the observed 

facts. 
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