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NIACIN TEST FOR DIFFERENTIATION OF MYCOBACTERIUM
TUBERCULOSIS VAR. HOMINIS FROM
OTHER ACID-FAST BACILLI*

IX. Niacin Test on Human Tubercle Bacilli Rendered
Resistant to Multiple Drugs in vitro

Tatsuji OGAWA

(Received for publication March 28, 1967)

A small number of niacin-negative strains were found among the human tubercle bacilli
isolated from the patients who had received a prolonged combined chemotherapy?. It was
also noted that the proportion of strongly positive strains in niacin test was lower in the
group of the drug-resistant strains®. On the basis of these observations an assumption was
raised that there might be some relationship between the ability of niacin production and the
drug resistance, particularly multiple one.

The serial passage method was applied to 64 niacin-positive patient strains which had been
confirmed eugonic and resistant to one or more drugs. At the beginning of the transfer, 39
strains were found strongly positive to the test, 19 strains moderately and 6 weakly positive.
Each strain was then exposed on Ogawa egg slants to progressively and simultaneously
increasing concentrations of the three-major drugs (1.25 to 640 mcg per ml).

On transfer at monthly intervals, all the tubes were subjected to niacin test, with the
exception of those showing poor or no growth. Tables 1~6 represent changes in level of the
niacin test in the course of these passages. It can be seen that none of the strains became
negative throughout the period. One strain, however, whose initial test had proved moderately
positive became doubtfully positive after 6 passages, the culture growing in the presence of 80
mcg per ml each of the drugs. This strain was lost by mistake so that no further information
was obtained. Although a decrease or even an increase in the extent of niacin test was
noted in a considerable number of the strains, no definite correlation was found between these

fluctuations and the number of passages or the level of multiple resistance attained.

* From Kitasato Institute, Shiba Shirokane Sanko-cho, Minato-ku, Tokyo, Japan,
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Table 1. Changes in Niacin Test Resulting from Serial Passages of 39 Strongly Niacin-
Positive Strains of Tubercle Bacilli on Ogawa Egg Media with Increasing
Concentrations of Triple Mixture of SM, PAS and INH
(a) Relationship between the number of passages and the extent of niacin test
Passage Totall no. of Cultures not tested owing to Nlo, of Niacin test*
cultures g t
No. to be tested di:cr:nnt?fxired gf:v?/ih !No growth Cgesgéss # ++ + t~—
34 19 12 0
3 39x%(3) 0 49 3 65 (52.3%) (29.2%) (18.5%)
‘ 47.79
‘ 7 9 15 0
4~6 117 23 48 5 41 (17.1%) (46.3%) (36.6%)
| | 82.99%
‘ | ‘ 8 10 7 0
7~9 117 68 ’ 17 7 25 (32%) (40%) (28%)
| 68%
i | 3 3 3 0
10~12 117 105 ! 0 3 1 9 (33.3%) (33.3%) (33.3%)
| | 66.6%
Note : * oo Strongly positive Hreeeen Moderately positive +oeeeene Weakly positive Foeveees Doubtfully positive
— e Negative
Table 2. Changes in Niacin Test Resulting from Serial Passages of 39 Strongly Niacin-
Positive Strains of Tubercle Bacilli on Ogawa Egg Media with Increasing
Concentrations of Triple Mixture of SM, PAS and INH
(b) Relationship between the level of multiple resistance and the extent of niacin test
Concs. of et
e Total number Niacin test*
three-major
dru(gnsmtgo}gr[z;ted No. of passages culturgs tested H + + t~—
31 11 4 0
1.25~5 3~6 46 (67.4%) (23.9%) (8.7%)
32.6%
15 39 32 0
10~80 3~11 86 (17.4%) (45.3%) (37.2%)
| 82.5%
6 1 1 0
160~640 10~12 8 (75%) (12.5%) (12.5%)
259
N.B. : * See the footnote in Table 1.

Table 3. Changes in Niacin Test Resulting from Serial Passages of 19 Moderately Niacin-
Positive Strains of Tubercle Bacilli on Ogawa Egg Media with Increasing
Concentrations of Triple Mixture of SM, PAS and INH
(a) Relationship between the number of passages and the extent of niacin test

Passage Totall no. of Cultures not tested owing to NIO‘ of Niacin test*
tures < ture
No. | to'be tested | gilmuitoy | growy |Nosrowth| ‘tested | 4 W PO
l 9 18 1 0
3 19x%(3) 0 i 19 0 38 (23.7%) (47.4%) (28.9%)
| | 28.99
7 11 10 1
4~6 57 13 12 3 29 (24.1%) (37.9%) (34.5%) (3.4%)
37.9%
79 57 38 6 4 9 2 8 ¢ o
44.4%
10~15 114 106 1 1 6 0 4 2 0
33.3%

N.B. : * See the footnote in Table 1.
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Table 4.
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Changes in Niacin Test Resulting from Serial Passages of 19 Moderately Niacin-

Positive Strains of Tubercle Bacilli on Ogawa Egg Media with Increasing
Concentrations of Triple Mixture of SM, PAS and INH
(b) Relationship between the level of multiple resistance and the extent of niacin test

Concs. of Total numb Niacin test*
drt:gr:et:fl:rféd No. of passages ota ;mm er iacin tes
(meg/ml) cultures tested H# +# + t~—
5 11 7 0
1.25~5 3~4 23 (21.7%) (47.8%) (30.4%)
30,49
11 17 18 1
10~80 3~10 44 (25%) (38.6%) (40.9%) (2.3%)
43.2%
2 8 2 0
160~320 3~15 12 (16.7%) (66.7%) (16.7%)
16.79

N.B. : * See the footnote in Table 1.

Table 5.

Changes in Niacin Test Resulting from Serial Passages of 6 Weakly Niacin-

Positive Strains of Tubercle Bacilli on Ogawa Egg Media with Increasing
Concentrations of Triple Mixture of SM, PAS and INH
(a) Relationship between the number of passages and the extent of niacin test

Passage Totall no. of Cultures not tested owing to N{). of Niacin test*
t t
No. tocll:e ‘ggstsed di’sl‘cl;z::isxf)e‘:; 4 gfg‘?’{h No growth c;!es?erg ° "y #+ + ot~
3 6x(3) 0 4 3 11 1 0 10 0

4~6 18 4 4 2 8 0 3 0

7~9 18 14 2 1 1 0 0 1 0
10~12 18 16 1 0 1 0 0 1 0
N.B. : * See the footnote in Table 1.
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Serial Passages of 6 Weakly Niacin-Positive
Strains of Tubercle Bacilli on Ogawa Egg
Media with Increasing Concentrations of
Triple Mixture of SM, PAS and INH
(b) Relationship between the level of multiple
resistance and the extent of niacin test

Concs. of Total ..
three-major | No. of | number Niacin test*
lch‘ugs a of
tolearate cultures ~—
(mecg/ml) passages tested # # + *
1.26~5 3~4 9 1 0 8 0
10~80 | 3~10 12 0 3 9 0

N.B. : * See the footnote in Table 1.
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