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STUDIES ON BACTERICIDAL EFFECTS OF NaOH ON MYCOBACTERIA

2. Survival Rates of Mycobacteria in Sputum and in Saline
after Pretreatment with NaOH Solution

Kenji MARUMO * and Yoshio AOKI
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In experiments using 4% NaOH solution, it was found that with longer pretreatment
time, there was a significant decrease in the survival rates of mycobacteria (M. tubercu-
losis H37Rv IID 591, M. kansasii P—1, M. scrofulaceumm ATCC 19881, M.intracellulare
ATCC 15984, M. fortuitum ATCC 6841) (p<<0.05, t—test). M. tuberculosis was the
most resistant strain to 4% NaOH solution, and M. fortustum (Runyon group IV) was
the most sensitive. The survival rates of them following pretreatment with 1% NaOH
solution were higher than the values obtained with 4% NaOH solution. It was considered
that pretreatment with 1% NaOH solution for 30 min at 37°C was not only bactericidal
to contaminating bacteria but also significantly to mycobacteria, and not so good as
for 5 min treatment at room temperature with 4% NaOH solution.

It was clear in this experiment that mycobacteria in sputa were also significantly
damaged by pretreatment with 4 and 1% NaOH solutions. It was considered that
pretreatment with NaOH solution would be one of the causes of the “smear—positive
and culture—negative” phenomenon, so that consequently a misdiagnosis of mycobacteri-
osis might be made. Therefore, new methods to replace the pretreatment with NaOH
solutions should be investigated.
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Mycobacterium tuberculosis H37Rv I1ID 591,
M. kansasit P—1, M. scrofulaceurn ATCC 19881,
M. intracellulare ATCC 15984, M. fortuitum AT
CC 6841o
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Fig. 1 Bactericidal effects of 4% HaOH solution on the survivals of my-

cobacteria. A : M. tuberculosis H37 Rv,

B: M. kansasii (1), C: M.

scrofulaceum (), D: M. intracellulare (), E: M. fortuitum (IV),

( ): Runyon group.
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BEEMNADONL (p<0.05) %, M. kansasii, M.
scrofulaceum, M. intracellulare TIZBEENAYD
SIS~ 12 (P<0.05)s M. fortuitum iz 1 % NaOH

WMETI 5 HMEICBNT, Z2NZN66.5115.7T% &
17.3+5. 3% DHEERTHD, Tho OICIIBEENR
B oI, REBRTNaOH itk Db HEELSZY
7oBd 4 % NaOH MU TIE M. fortuitum T&H - 1= D
KL, 1% NaOH M TIE M. kansasii, M. scro-
fulaceum, M. intracellulare TH v, ZDIEEITIZ
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Table 1 Means of Colony Counts of Mycobacteria after 4% NaOH Treatment
Strains n * Control 4 % NaOH treatment time
1.5 5 10 30 min

M. tuberculosts 5 SP 135.5 116.1 89.6 88. 1 65.7
H37Rv NSP ’ 81.2 49.2 48.2 36.4

M. kansasii 5 SP 95.4 51.6 37.6 30.1 9.2
NSP ' 26.7 10.8 8.7 4.0

M. scrofulaceum 5 SP 141.8 48.9 89.8 88.5 57.7
NSP 91.9 62.0 52.0 35.7

M. intracellulare 5 SP 214.3 61.3 45.4 32.4 8.1
NSP 38.4 32.1 26.8 7.5

M. fortuitum 7 SP 90.9 1.2 1.0 0.3 0.1
NSP 1.1 0.5 0.0 0.0

* Control: means of colony counts of mycobacteria before 4% NaOH treatment

SP: in sputum NSP: in saline
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Fig. 2

Bactericidal effects of 1% NaOH solution on the survivals of my-

cobacteria. A: M. tuberculosis H37Rv, B: M. kansasii(1),C: M.
scrofulaceum(1l), D: M. intracellulare (), E: M. fortuitum(IV),

() : Runyon group.
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TOMBERAEIZ0.1%THYD, ZDHH Pseudomo-
nas B3 2&ED24.4% (RA—BERELEL) RSO
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Table 2 Means of Colony Counts of Mycobacteria after 1% NaOH Treatment

Strains n * Control 1% NaOH treatment time
1.5 5 10 30 min

M. tuberculosis 5 SP 196.6 118.4 117.5 110.9 87.1
H37Rv NSP 84.7 78.7 52. 4 45.4

M. kansasii 5 SP 113.8 86. 4 44.0 20.6 8.5
NSP 70.0 37.2 15.9 10.9

M. scrofulaceum 5 SP 94.4 72.9 54.8 43.9 46. 4
NSP 60. 1 43.2 42.2 31.3

M. intracellulare 5 SP 165.9 69. 3 53.9 37.3 30.5
NSP 52.1 55.6 47.6 22.4

M. fortuitum 6 SP 78.1 73.3 51.9 29.7 10.6
NSP ' 34.8 13.5 6.6 2.2

Notes: the same as Table 1

Table 3 Comparison of Survivals of Mycobacteria in Sputa between 1% NaOH

Treatment at 37°C for 30 min
perature for 5 min

and 4% NaOH Treatment at Room Tem-

Strai 1% NaOH 4% NaOH Signifi.
trains = - ;

37°C 30 min 5 min p<0.05
M. tuber. H37Rv 46.9+ 7.1 66.1+ 7.6 -
M. kansasii 4.2+ 3.2 39.4+ 9.7 +
M. scrofulaceum 8.2+ 4.2 63.3+ 12.6 +
M. intracellulare 27.4+ 11.8 2.2+ 94 -
M. fortuitum 8.0t 2.3 1.1+ 0.5 +

—: not significant difference at p<0.05
+: significant difference at p<0.05
unit: %
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T % &, SEIOERTERDOHBEIERICLD
NaOH icxt 4 2 Yt Ic Z RS 205, 4%BTH1%
THx# (NaOH MIHF] & H#R U CTHBRELSRED L
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DR DD BEREE IS, B, Th ) 15 E ORI E 4
HTHD, Tt LTIRIZEAE DHBRE TS B E
TEHELLENTERY, UL, HEBERER, 7o)
EHMEESS 5 130D bODRENS Y, BFED4L%
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DEBDBVLETH S, Lrd, BUERELE L TIERK
AEZE L7 ETITRbNTO B0, BiLEOFEDEN
PHERICL > TCORELAEZ ZLEBDHH D,

AM ERSEERILOMERICH 5 EEDNTVE Y,
L1cts-> T, BiTHEEZEG—ERDE > THLBLEND S
EEZ D,



1986 % 4 A

AW XDE I H550 H AR 2 A ne (K,
1980) &E27EIH RERRHEY SRS (KE, 1980) T
FERLUI,

8 % X

D kiR, SRR - HBEICHd 5 NaOH 0%
HIEA, 1. AHAEKITORNBEOEBR, &
#%, 58 : 515, 1983.

2) EFIEEMBEELRIRI : BARicB Y 23EE
TIGUBRBERE DS, #58%, 58 : 330, 1083

3) THIAHKE : 5540y v 8 O 4 IEEBIFERIENE O
FERAE, #50%, 54 : 535, 1980.

4 EREETT - BERE S EMEEEROBR, BT
WFHEH, 29: 163, 1976,

5) EABEE  EKEREES, 1979,

6) LR : WERICI 1 BB sk v b e it
ABERIIC B 2 EBICBE LT, 1%, 56
291, 1981.

7) Lenntte,E.H.: Mannual of Clinical Microbio-

271

logy, 3 rd ed., Washington D. C : American
Society for Microbiology, 1980.

8) NG : MBESHRHMIERIORA, 1. EER
MBREIVEHICOOVT, BEHRRE, 29 (D : 276,
1981.

9) Rothlanf, M. V. :Isolation of Mycobacteria
from Undecontaminated Speci with Selective
TH10 Medium J Clin Microbiol, 13 : 76, 1981.

10) TR : il iBRE) REFHcET 37
r— NABRE, B3 OEKRBEKELANE, 5,
1980.

11) EE LS - Rifampicin 2@/ L /- #1@E
IEHRDRAE « BI3REF LI RIRAREDTE, 54,
48 : 235, 1973.

12) RNGERE - BERBERSEEEE O KRB L O
PREEZEICBES 20758, #5#%, 59 : 451, 1984.
13) HEYNEHE - BRSBTS, B, 59 :

531, 1984.



