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MYCOBACTERIA FROM DUSTS OF JAPANESE HOUSES
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As a survey to investigate the source of lung infection by atypical mycobacteria to
humans, mycobacterial isolation from dust of Japanese houses was conducted. Mycobacte-
ria belonging to the Mycobacterium avium-M. intracellulare complex were isolated at a rate
of 2.8% among relatively slowly growing mycobacteria isolated from the dusts. The dusts
contained a large number of strains of Mycobacterium thermoresistibile and Mycobacterium
pulveris. The dusts of the Japanese houses seem to be a treasure source of new species of
mycobacteria, as suggested from the fact that unidentifiable mycobacteria reached ca. 30%

of the isolates.
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Table 1. Number of Strains of Relatively Slowly Growing Mycobacteria® Isolated from

Samples of Dust of Japanese Houses

Number of mycobacteria isolated from dust sample, 3.3 g

165
63
73
33

5
44
31

Sample no.’

N O O e W N

a Mycobacteria of slow or intermediate growth rate.
b Samples no. 1-4 were collected in October 1982, no. 5 in November 1982, and no. 6-7 in January 1983.
Ten grams of dust of a Japanese house were suspended in 200m/ of a 0.9% NaCl solution and shaken
mechanically at room temperature for 20 minutes. After allowing to stand the dust suspension for 15
minutes, the supernatant was filtered through a filter paper (Toyo no. 2) and a 100m/-sample of the
filtrate was centrifuged at 854xg for 20 minutes. The residue was added with 2m/ of a 1% NaOH
solution, mixed well, and allowed to stand for 5 minutes. The suspension was added with 8m/ of a 0.
067M KH,PO, solution and centrifuged for 20 minutes. The supernatant was discarded, and the residue
was suspended in 3m/ of a 0.99% NaCl solution, and 2 m/ of this suspension was inoculated onto 100
slants of the Ogawa egg medium using a spiral loop which delivers a 0.02m/ sample by one inoculation.
The media inoculated were incubated at 37°C for 8 weeks. The colonies which were visible on the 7th
day of incubation were marked on tube wall by a magic pen. Colonies that grew after 2 weeks or more
of incubation were picked up by a loop, subcultured, and tested for their characters. The colony isolated
was purified by single colony-isolation-technique before the study of the characters. The characters were
tested by the methods described in 1975 (Tsukamura, M. : Identification of mycobacteria, p. 1-75, The
National Chubu Hospital, Obu, Aichi, Japan).
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Table 2. Species of Mycobacteria Isolated from Dust Samples of
Japanese Houses

Species Number of strains (%)
M. avium-M. intracellulare 3 ( 28)
M. nonchromogenicum 2 (1.9)
M. terrae 1 (0.9)
M. gordonae 2 (19
M. flavescens 4 (3.7
M. thermoresistibile 44 (41.1)
M. pulveris 20 (18.7)
Group II unidentifiable 2 (19
Nonphotochromogenic intermediate 28 (26.2)
Group III unidentifiable 1 (09
Total 107 (100.0)




628 WHEOE 59k B 125

Table 3. Comparison of Characters between Mycobacterium thermovesistibile and
Mycobacterium pulveris

% of strains showing positive reaction

Character

M. thermoresistibile M. pulveris
(44 strains) (20 strains)
1. Gram-positiveness 100 100
2. Strong acid-fastness 100 100
3. Weak acid-fastness 100 100
4. Permanent mycelium 0 0
5. Temporary myclium 0 0
6. Long rods, >7 ¢ in length 2 0
7. Intermediate rods, 3-6 ¢ in length 48 0
8. Short rods, <2z in length 100 9
9. Cross-baerring 0 0
10. Cord (compact grouping of bacilli) 0 0
11. Rough colonies 95 0
12. Colony pigmentation in dark 0 0
13.  Photochromogenicity 0 0
14. Growth after 3 days 952 100
15. Growth at 28°C 100 100
16. Growth at 37°C 100 100
17. Growth at 42°C 100 100
18. Growth at 45°C 100 0
19. Growth at 52°C 70 0
20. Resistance to p-aminosalicylate® (2 mg/ml) 91 55
21. Degradation of p-aminosalicylate 0 0
22. Resistance to NH2OH. HCI (125 pg/ml)® 89 30
23. Resistance to NH20H. HCI (250 pg/ml)® 0 10
24. Resistance to NH20H. HCI (500 xg/ml)® 0 0
25. Growth on Sauton agar medium 100 100
26. Tolerance to 0.1% salicylate® 66 0
27. Degradation of salicylate 0 0
28. Tolerance to 0.1% picric acid® 73 90
29. Tolerance to 0.2% picric acid® 73 30
30. Arylsulfatase (3days) 0 0
31. Arylsulfatase (14 days) 7 100
32. Resistance to thiophene-2-carboxylic acid 100 100
hydrazide (1 gg/ml)®
33. Resistance to salicylate (0.5 mg/ml)® 100 100
34. Resistance to ethambutol (5 ug/ml)® 0 0
35. Tolerance to 0.1% NaNO:* 100 100
36. Tolerance to 0.2% NaNO:¢ 100 100
37. Growth on 1% Tween-Sauton agar 100 90
38. Resistance to p-nitrobenzoic acid (0.5 mg/ml)® 98 100
39. Resistance to rifampicin (25 #g/ml)® 98 100
40. Niacin production 0 0
41. Tween 80 hydrolysis (7 days) 48 20

42. Tween 80 hydrolysis (14 days) 57 75
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Table 3. (continued)
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43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
95.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

86.
87.
88.
89.

Catalase (foam height >45 mm)
a-Esterase

B-Esterase

Acid phosphatase

B-Galactosidase

Nitrate reduction (6 hours)

Nitrate reduction (24 hours)
Acetamidase

Benzamidase

Urease

Isonicotinamidase

Nicotinamidase

Pyrazinamidase

Salicylamidase

Allantoinase

Succinamidase

Glutamate as N and C sources
Serine as N and C sources
Glucosamine hydrochloride as N and C sources
Acetamide as N and C sources
Benzamide as N and C sources
Monoethanolamine as N and C sources
Trimethylene diamine as N and C sources
Glucose as C source (glutamate-N)
Acetate as C source (glutamate-N)
Succinate as C source (glutamate-N)
Pyruvate as C source (glutamate-N)
Acetate as C source

Citrate as C source

Succinate as C source

Malate as C source

Pyruvate as C source

Benzoate as C source

Malonate as C source

Fumarate as C source

Glucose as C source

Fructose as C source

Sucrose as C source

Ethanol as C source

n-Propanol as C source

Propylene glycol as C source

1, 3-Butylene glycol as C source

1, 4-Butylene glycol as C source

2, 3-Butylene glycol as C source
n-Butanol as C source
iso-Butanol as C source

Acid from glucose

66
95
100

25

25

61

100
100

(==}

98

S O O o o O

100
100
98
98
100

98

95
57

34
98

48

70
91
18

75
95
95
100
95
100
100

90

100
100

o o O

100

S O o o o O

100
100

85
100
100

80

90
25

o O

50

o O o o o o @
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Table 3. (continued)
90. Acid from mannose 2 0
91. Mannose as C source 23 5
92. Galactose as C source 0 0
93. Arabinose as C source 0 0
94. Xylsoe as C source 0 0
95. Rhamnose as C source 0 0
96. Trehalose as C source 0 0
97. Inositol as C source 0 0
98. Mannitol as C source 0 0
99. Sorbitol as C source 0 0
100. Serine as N source 64 100
101. Acetamide as N source 68 95
102. Benzamide as N source 0 5
103. Urea as N source 34 95
104. Pyrazinamide as N source 36 90
105. Nicotinamide as N source 39 100
106. Succinamide as N source 48 100
107. Nitrate as N source 9 100
108. Nitrite as N source 0 65
109. Resistance to 5% NaCl® 100 100
110. Resistance to isoniazid (10 xg/ml)® 100 100

a  Growth occurs after 3 days when incubated at 42°C and 45C. a’ Scant growth.

b Tested in the Ogawa egg medium.

¢ Tested in a modified Sauton agar medium, in which sodium glutamate was substituted for aspar-

agine.

Unless specially noted, the utilization of carbohydrates was tested in the presence of ammoniacal
nitrogen, and the utilization of nitrogen compounds was tested in the presence of glycerol-carbon source.
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