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UTILIZATION OF TWEEN 80 AS CARBON SOURCE FOR
GROWTH OF SLOWLY GROWING MYCOBACTERIA

Shoji MIZUNO* and Michio TSUKAMURA

(Received for publication January 13, 1978)

The present study shows that Tween 80 serves as a good carbon source of slowly growing
mycobacteria.

The basic media used were sterilized by autoclaving at 120°C for 20 minutes. They were
dissolved before its use by heating in a water bath, and added with additional carbon or nitro-
gen sources, which were sterillized separately by heating at 100°C for 10 minutes. The medium
was poured at 8 m/ quantities into tubes (17 by 170 mm), and re-sterilized at 100°C for 10 mi-
nutes. The pH was adjusted to 7.0 by adding 10% KOH (and if necessary 10% HCIl). The
medium was inoculated with one loopful of the test organism, and the growth in it was ob-
served after incubation at 37°C for 4 weeks.

1. When Tween 80 was used as carbon source, use of glutamate as nitrogen source support-
ed the growth of almost all mycobacteria, except for fresh isolates of M. tuberculosis. Use of
ammonium sulfate supported the growth of mycobacteria except for M. tuberculosis, M. bovis and
M. kansasii. Nitrite supported growth of many slowly growing mycobacteria, although it was
reported that in the presence of glycerol, it did not support the growth of slowly growing my-
cobacteria. The use of nitrate supported the growth of all mycobacteria except for M. tuberculosis
(and M. bovis) (Table 1). It was remarkable that M.xenopi showed good growth in the pre-
sence of Tween 80 as carbon source, in spite of poor growth of this organism on Ogawa egg
medium and Ldwenstein-Jensen medium.

2. The use of glucose as carbon source did not support the growth of M. nonchromogenicum
complex, whereas the use of Tween 80 supported their growth in the majority of cases (Table 2).

3. The use of glycerol or glucose did not support so much the growth of slowly growing
mycobacteria in the presence of urea or nicotinamide as nitrogen source, whereas the use of
Tween 80 supported their good growth (Table 3).

In view of the above results, Tween 80 is considered to be a good carbon source for slowly
growing mycobacteria. It supports also good growth of M. xenopi, which shows dysgonic

growth when glycerol or glucose is used as carbon source.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Table 1. Growth of Slowly Growing Mycobacteria Using Tween 80 as Sole Carbon Source
Together with Various Nitrogen Compounds

No. of strains showing growth
No. of
Species strains Nitrogen source
tested i . o .. . Sodium
(NH).S0; NaNO, NaNO; Nicotinamide glutamate

M. tuberculosis(a) 10 0 0 0 0 8
M. tuberculosis (b) 30 3 3 3 0 6
M. bovis 20 1 0 11 4 18
M. kansasii 33 7 29 32 28 23
M. marinum 18 13 3 12 9 18
M. scrofulacewm 25 25 3 21 20 25
M. gordonae 25 18 10 18 15 25
M. xenopi 4 4 4 4 4 4
M. avium 30 25 2 25 24 30
M. intracellulare 70 43 23 64 64 - 70
M. nonchromogenicum 30 30 30 30 30 30
M. terrae 15 15 15 15 15 15
M. novum 26 26 26 26 15 26
M. triviale 22 22 22 22 22 22
M. gastri 8 8 8 8 8

(a) Strains maintained for a long time in our laboratory (more than 15 years).

(b) Strains freshly isolated from sputa of patients.

Basic medium used was composed of 0.5g of KH.PO., 0.5g of MgSO::7H.0, 5 m/ of Tween 80, 20.0g of purified agar,
and 1,000 m! of distilled water. Nitrogen compounds were added to 1,000m/ of the basic medium at the following con-
centrations : ammonium sulfate 2.64g, sodium nitrite 1.3g, sodium nitrate 1.6g, nicotinamide 2.5g, sodium glutamate

4.0g (0.02M at final concentrations).
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Table 2. Comparison of Glucose and Tween 80 in Combination with Various Nitrogen Compounds
for Growth of M. nonchromogenicum, M.terrae, M.novum and M. triviale

‘ No. of No. of strains showin
. . g growth
Species strains (S:C?I,I;E((:):
tested S M A B U P N I Su NO; NO, None
M . 10 Glucose o 0 0 0 0 0 0 0 O 0 0 0
. nonchromogenicum
Tween 8 | 10 9 9 8 8 3 0 1 5 6 9 @
M. terrae 15 Glucose o 0 0 0 O O 0 0 O 0 0 0
Tween 80 | 15 10 0 0 15 5 1 3 14 14 15 0
M 30 Glucose o 0 0 0 0 O O O0 O 0 0 0
. novum
Tween 80 | 22 15 4 3 19 3 3 3 16 15 26 (1
M. triviale 10 Glucose o 0 0 0 O O O 0 O 0 0 0
Tween 8 | 10 5 2 1 7 0 0 0 2 4 0 0

Abbreviations and the amount of nitrogen compounds added to the basic medium are as follows : S, L-serine 2.1g; M, L-me-
thionine 3.0g; A, acetamide 1.5g; B, benzamide 2.5g; U, urea 1.5g; P, pyrazinamide 2.5g; N, nicotinamide 2.5g; I, isoni-
cotinamide 2.5g; Su, succinamide 2.3g; NOs;, sodium nitrate 1.6g; NO:, sodium nitrite 1.3g (0.02M). Glucose and Tween
80 were added to the medium at a final concentration of 1% and 0.5%, respectively.

The composition of the basic medium used was the same as shown in Table 1. The numbers in brackets show the number

of strains which showed residual growth.
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Table 3. Growth of Slowly Growing Mycobacteria under Various Combinations of

Carbon and Nitrogen Sources

No. of strains showing growth
No. of Carbon source
Species S':;;tiél(is Glycerol(3%) Glucose (1%) Tween 80(0.5%)
Nitrogen source (0.02M)
¢} U N ¢ U N (0] U N
M. kansasii 33 0 2 0 0 31 0 (23) 33 23
M. marinum 18 0 13 10 0 9 2 0 16 8
M. avium 20 0 4 13 0 0 0 0 14
M. intracellulare v 50 0 27 24 0 22 15 0 43 37
M. gastri 0 1 0 0 6 0 (8) 8 8
M. nonchromogenicum 25 0 21 19 0 0 0 (13) 22 8
M. novum 26 0 3 0 0 0 0 0 26 0
M. terrae 15 0 6 4 0 0 0 0 13 0
M. triviale 22 0 2 1 0 0 0 0 15 0

Abbreviations : O, control (nitrogen compound was not added); U, urea; N, nicotinamide. The basic medium was the same
as used in Table 2. The number of strains in brackets show the number of strains which have shown residual growth.
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