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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 mange-
nous chloride. In the course of our experiments on the in-
activating and mutagenic action of amother alkylating sgent,
ethyl methanesulphonate (EMS), we studied in this connection
the influence of pretreatment with MnCl, on the lnactivation
of bacteria induced by EMS. With relatively low toxicity EMS
bhas a strong mutsgenic effect (Loveless and Howarth 1959 for
E. coli and S. typhimurium; BShme 1961 a for Proteus mirabi-
1is). In the experiments on combined action of EMS and llnClz
we observed a considerable increase of the toxicity of EMS,
if the bacteria were pre-incubated with Mn012 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 mol solution of EMS.

After incubation of the bacteria for one hour in MnCl, solution
(3 x 10~ mol) the EMS induced inactivation rate increases. v
Under the experimental conditioms applied here llnc.'l.2 treatment

itself does not have a toxic effect (or only a very slight one)
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(Béhme 1961 b). The same effect can be achieved by pretreatment
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Fig. 1. Inactivation of P. mirabilis strain str-d-3 after treat-
ment with ethyl methanesulphonate (0.25 mol)j ggthout gggtraat—
ment: a 16 hour culture grown in nutrient brot. X
streptomycin was washed in NaCl (0,9 %) and resuspended in EMS;
treatment for the indicated time in a water bath at 37° C; after
appropriate dilution into phosphate buffer plating was done on
nutrient agar containing 30 y/ml streptomycin. Pretreatment with
MnClos agter washing the bacteria were resuspended in ﬂEﬂIa
X 10~5 mol), incubated for 1 hour at 37° C, washed in NaCl

0,9 %) and treated with EMS as above. Pretreatment with CoClo:
the same as above, only pre-incubation with CoClz (0,0 %) Iﬁgfead
Of MnC].a.

Trying to interprete this sensitization effect we con-
sidered first as a possible cause the osmotic shock induced
by the hypotonic llnCl2 solution, analogous to the effect of
Mn012 treatment and subsequent incubation in citrate buffer
observed by Strauss (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 sensitization effect on the concentration of the
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MnCl, solution, showing a definite meximum at the concentre-
tion of about 3 x 10~ mol seems to be evidence ageinst the
assumption of s change of the permeability induced by an
osmotic shock (Fig. 2). Pretreatment of the bacteria with
& concentrated MnCl, solution (3 x 107 mol) as well ss with
solutions below 3 x 10 mol do not influence the rate of
inectivation induced by subsequent EMS treatment. No change
of the sensitivity to EMS was observed after pretreatment
of the bacteria with equimolar concentrations of NaCl, How=
over, when the cells were pre-incubated in solutions of
NgCl, we found a decrease of the EMS induced inactivation,
the extent of which being dependent on the chlz concentra~
tion (the results of these experiments will be presented
separately).
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Fig. 2. Insctivation of P, mirabllis strain str-d-3 after
treatment with EMS (0,25 molj 20 ming 37° Cg without and
with pretreatment with MnClo (4 houry 379 C) of various mo-
larity and distilled water, respectively.

In the concentration range applied in the experiments
with Proteus, MnCl, did not induce & sensitization effect in
E, coli B (loveless pers. comm.) or E., coli K 12 (authors
experiments). The sensitization of Proteus by MnCl, or CoCl,
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does not seem to be a general phenomenon with respect to the
inasctivation induced by all alkyleting agents. Whereas a
sensitization effect of MnCl, was found to the lethal action
of EMS and in the same way of propane sultone, Mn012 pre-
incubated cells did not show a greater sensitivity to nitro-
gen mustard than untreated bacteria. The data presented are
not yet sufficient to gain a clear understanding of the
mechanism of the sensitization effect. Further experiments,
especially with simultaneous treatment of the bacteria with
MnCl2 and EMS and with posttreatment with I’nCl2 are in pro-
gress, the results of which will give the possibility to
discuss some possible ways of interpretation of the observed

facts.
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