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STUDIES ON BACTERICIDAL EFFECTS OF NaOH ON MYCOBACTERIA

1. Survival Rates of Mycobacteria in Saline after Treatment with NaOH

Kenji MARUMO#* and Yoshio AOKI

(Received for publication June 1, 1983)

Bactericidal effects of 4% and 1% NaOH solution on a variety of mycobacteria (reference
strains) suspended in saline were examined at various intervals (1, 5, 10 and 30 minutes) after
the suspension. The bactericidal effect was evaluated by the survival rate (MeanS.E.) in com-
parison with the control. .

The results obtained were as follows. After the pretreatment for 5 minutes with 4% and 1%
NaOH solution, the survival rates of Mycobacterium tuberculosis H37Rv (IID 591) were 6318%
and 74+4%, respectively. Those of M. kansasii (p1) were 35£12% and 43+8%, of M. scrofulaceum
(ATCC 19881) were 29+10% and 32+10%, of M. intracellulare (ATCC 15984) were 16+4% and
12+6%, and of M. fortuitum (ATCC 6841) were 1% and 17+4%, respectively. After the pre-
treatment for 30 minutes with 4% and 1% NaOH solution, the survival rates of M. tuberculosis
H37Rv were 45+3% and 55+8%, of M. kansasii were 18+6% and 7+4%, of M. scrofulaceum were
16+6% and 10+£6%, of M. intracelluare were 11+3% and 8+6%, and of M. fortuitum were 0%
and 4+2%, respectively.

The longer the pretreatment time with both concentrations of NaOH, the lower the survival
rates of all mycobacteria. Moreover, there were marked differences in the resistance to NaOH
among the species of atypical mycobacteria and it was demonstrated that M. fortuitum was
damaged most markedly by the treatment with NaOH solution. In this experiment, M. fortui-
tum could not grow on Ogawa egg media after the treatment with 4% NaOH for 10 minutes.
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Table 1. Bactericidal Effects of 4% NaOH Solution
on the Survivals of Mycobacteria
% Survivals
Strains N Control* 1] mn 5 min 10 min 30 min

M. tuberculosis H37Rv| 5 104+34** | 76+ 9 63+ 8 56+ 6 45 3
M. kawnsasii 5 47%27 68+18 35*t12 24*+12 18* 6
M. scrofulaceum 5 69t44 47+ 6 29*+10 23t 7 16%x 6
M. intracellulare 8 113%£55 20 6 16 4 12 3 11%x 3
M. fortuitum 13 75%+24 11 1 0 0

Control* : Colony counts of mycobacteria (before 4 % NaOH treatment)

**: Mean=*S. E.
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g e: Significant difference ; e: Significant. difference
0 40 at p<0.05 by t-test n 40— at p<0.05 by t-test
o0 . : . oe . . .
204 o: Not significant 20— o: Not significant
0 10 20 30 o 10 20 30

Treatment time (min)

Fig. 1. Bactericidal effects of 4% NaOH solution
on the survivals of mycobacteria. A: M. tubercu-
losis H37Rv, B: M. kansasii (1) C: M. scrofulaceum
(1) D: M. intracellulare (1) E: M. fortuitum
(IV), ( ): Runyon Group.

Treatment time (min)

Fig. 2. Bactericidal effects of 1% NaOH solution
on the survivals of mycobacteria. A: M. tubercu-
losis H37Rv, B: M. kansasii (1) C: M. scrofulaceum
(I1) D: M. intracellulare (III) E: M. fortuitum
(IV), ( ): Runyon Group
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Table 2. Bactericidal Effects of 1% NaOH Solution
on the Survivals of Mycobacteria

% Survivals
Strains N Control* 1 mn 5 min 10min 30 min
M. tuberculosis H37Rv 5 91+32** 80*t13 74+t 4 67+10 55* 8
M. kansasii 5 46%£22 59+11 43 8 243 7%£ 4
M. scrofulaceum 5 71%+29 32£11 32%+10 21£ 9 10* 6
M. intracellulare 8 55122 179 126 12£7 8%t 6
M. fortuitum 14 77%21 55+ 6 17 4 14+ 4 4% 2

Control* : Colony counts of mycobacteria (before 1% NaOH treatment)

** I Mean=*S.E.
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