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STORAGE OF MYCOBACTERIAL STRAINS AT FREEZING STATE*

Sumio TSUKAMURA

(Received for publication March 24, 1965)

It is known that most bacteria maintain their viability at freezing state if they are suspended
in 5 to 20% glycerol (1.2). Postgate and Hunter (2) reported that storage of Aerobacter aero-
genes at —20°C depended on the protective agent used ; only glycerol permitted extended storage.
They observed that these organisms maintained their viability at 85% after 40 days of freezing
at —20°C. Since similar studies on mycobacteria have not been made, the present study has
concerned with this, and the storage of mycobacterial strains was extended to 6 months of
freezing. The purpose of the study is to find a conventional method for maintainance of stock
«cultures of mycobacteria.

M. smegmatis Jucho, M. tuberculosis HyRv, M.bovis BCG, M. kansasii Forbes 84, nonpho-
‘tochromogen N 100616, and scotochromogen P-5 were used. E.coli K-12 also was used.

M. smegmatis Jucho was suspended in various solutions at concentration of 5.5mg (wet
weight)/ml and stored in a refrigerator at —15°C. At different intervals, one tube of each
group was taken and diluted with saline to 1:1 to 1:1,000,000 dilutions. Aliquots (0.02m]
samples) of these dilutions were inoculated to Léwenstein-Jensen medium and the number of
«colonies was counted after five days of incubation at 37°C. The results are shown in Table 1.
When suspended in saline, the organisms decreased their viable numbers, but when suspended
in Sauton medium, 3% glycerol broth, and 10% glycerol, all of which contained glycerol, they
maintained their viability even after 42 days of storage. Similar experiments were conducted
using E.coli. Determination of viable numbers was made similarly but in use of nutrient broth
agar medium for counting. The results are shown in Table 2. The resutls showed that stor-
age in 10% glycerol was most satisfactory to maintain the viability. Suspension of nutrient
‘broth without glycerol decreased the viable number markedly.

In view of the above results, storage of five strains at —20°C was examined in 10%
glycerol (aquaeous solution). The observation was made until the end of the sixth month.
The results are shown in Table 3. This method of storage maintained the viability of the
test strains almost completely until the end of the third month. After six months of storage
also, the viability was maintained fairly well in M. tuberculosis and M. bovis and almost satis-
factorily in other three strains.

In view of the results obtained, storage of mycobacterial strains in 10% glycerol at —20°C

was considered to be useful to maintain the stock cultures in laboratories.

* From The Obuso National Sanatorium, Obu near Nagoya, Aichi-pref., Japan.
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Table 1. Viable Numbers of M. smegmatis Jucho
Maintained at —15°C Various Conditions

Viable numbers per 0.1 m! suspension*

Time

: Sauton 10% | Glycerol
Saline medium | glycerol broth

0days|1.45x106|1.05x 108 | 1. 16X 10% | 1. 82X 106

7 1.50x 106 | 1. 15x 108 | 1. 20 X 108 | 1.27 x 108
14 1.32x 108 | 1. 45x 108 | 2. 10X 10¢ | 1..37 x 10°
21 2.75%105 | 7.10x 105 | 8.10x 105 | 1..03x 108
28 4.55%10% | 1.31x 106 | 1. 23108 | 1. 80 x 108
35 2.00% 105 | 1.15% 108 | 1. 30 X 108 | 8. 00 x 103
42 7.72x10% | 1.74x 108 | 1.03x 108 | 1. 01 x 108

* Suspended in 6 m/ of solutions at concentration of 5.5
mg/m/ and maintained at —15C.
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Table 2. Viable Numbers of Escherichia coli K-12
Maintained at —15°C at Various Conditions

Viable numbers per 0.1 m!/ suspension*

Time A
. Nutrient 10% Glycerol
Saline broth Glycerol broth

0 days | 6.80x108 | 5.55x 108 | 6. 25x 108 | 9. 50 x 106
7 1.65x 108 | 5. 28 106 | 3. 50 x 106 | 8. 05 x 108
14 1.32106 | 1. 02x 108 | 1. 47 x 108 | 2. 73 x 108
21 7.73x105|6.05%105 | 1.54x 106 | 1.98x 106
28 1.28%10%|3.00x 103 [ 1.19x 108 | 1. 75 108
35 7.30x10% | 2.18x10% | 2.43x 108 | 7.70x 104
42 2.30x10%|2.50x10 |1.83x106|2,90x10*

* Suspended in 6 m/ of solutions at concentration of 3.0
mg/m/ and maintained at —15C.
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Table 3. Viable Numbers of Mycobacteria Maintained in A, HOEEKRAFELERT 2N
10% Glycerol at —20°C REINhS,

J Viable numbers per m/* A

Strain ‘ Time & am
‘ 0 ’ 1 month 3 months ‘ 6 months 5E@%%%{%ﬁ@ﬁ&%$%ﬁoﬁ
M. tuberculosis HyRv 2.27x107| 1. 11x107 | 3. 64107 | 5. 21105 MIVLERAT /D THRE LI, %
M. bovis BCG 2.70% 107 1.10x 107 | 2,35 107 | 5.14x 106 ~ DIFEAMEY » Bbhic, HREEE

M. kansasii Forbes 84 i 1.00x108 | 5.10x10° | 1.76 108 | 5.84x105 % 10% glycerol i ¥ i & 4 -C,

M“mmﬁmmﬁﬁmmyL%xmv4%xm74mxm74%xmv —20C CRIFT 2 LD L 3
Scotochromogen P-5 2.60x108 | 1.01x 105 | 1,97 10° | 4,38 108 ABERROBLZRET 2 Ll R

* Suspended in 5ml of 10% glycerol at concentrations of 0.9 to 1.0 mg/m! and

maintained at —20C.
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