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

VIII. Significance of Growth Condition and Resistance to
the Primary Antituberculous Drugs in Niacin Test
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(Received for publication September 20, 1967)

In a previous experimentD niacin test on the cultures of tubercle bacilli grown on Ogawa
egg slant with an airtight rubber stopper revealed that approximately 28% of the test strains
were negative. Such a high incidence of the negative strains was considered to be due to an
insufficient amount of the growth used. The objective of this paper is, firstly, to confirm the
above assumption using a large number of strains and, secondly, to answer the question whether
or not the resistance to the primary antituberculous drugs brings about the negative reaction
in the bacilli.

472 strains isolated from treatAed or non-treated patients were submitted to the routine drug-
susceptibility test. Each of the control cultures was transferred by loop onto four Ogawa egg
slants which were then divided into equal two ; the first two tubes were sealed with an airtight
rubber stopper while the other with a cork stopper. After 4 weeks of incubation at 37°C, each
one tube exhibiting more abundant growth was directly subjected to the niacin test according
to BrCN-benzidine method. The results were summarized in Table 1. It is seen that the niacin
positive rate in the series with cork stopper was 98.7% while the rate of the series with airtight
rubber stopper was 89.4%. Moreover, the difference in degree of the positive reaction was
observed between the two series. Namely, most of the cultures with cork stopper, 93.6%),
revealed strongly or moderately positive reaction, whereas in the series with rubber stopper
about 80% of the cultures were found to be only weakly or doubtfully positive. Tables 1 and
2 show that the amont of growth as well as the number of colonies developed was superior in
the series of cork stopper. It will be suggested that in order to perform direct niacin test the
culture tube must be sealed with such a stopper or cap allowing free-entry of air.

Despite the precaution mentioned above there are still a small number of the patient strains
which are eugonic but only doubtfully positive or even negative to the niacin test. As it is

assumed that such strains are mostly obtained from the patients having received a prolonged

* From Kitasato Institute, Shiba Shirokane Sanko-cho, Minato-ku, Tokyo, Japan.
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chemotherapy and are resistant to various drugs, a relationship between the niacin test and the
drug resistance or the history of contact with the drugs was inquired.

Both niacin and drug-susceptibility tests were carried out on another series of 1,063 freshly
isolated strains, of which 381 were obtained from non-treated patients and 682 were from treat-
ed patients. Drug ‘resistant’ strain was defined as the strain capable of growing in the pres-
ence of 10 mcg (in non-treated) and 20 mcg (in treated) of SM, 1mcg of PAS, or 0.1mcg of
INH per ml. of Ogawa egg medium. The results are recorded in Tables 3 and 4. It can be
seen that all of the strains from non-treated patients were positive to the niacin test irrespec-
tive of their drug susceptibility and that among those from treated patients a few strains were
doubtfully positive or negative. It is also shown that the proportion of the strains having the
strongly positive reaction varies according to the previous history concerning the chemotherapy
and to the drug susceptibility ; in the case of the sensitive and resistant strains from treated

patients the proportion was 81.8% and 71.7%, respectively, as compared to 91.2% and 88.7%

in the sensitive and resistant strains from non-treated patients.

There is no evidence to support

a special correlation between the INH-resistance and the niacin production (Table 5).

These results suggest that the prolonged chemotherapy with the primary antituberculous

drugs have some influence on the niacin producing ability of the organisms harbored.

Further

studies, however, are necessary to draw a definite conclusion on this problem.

1. HREER™

bhbh) QUM ) BEREORE LT (7Y VT
A (LUFNT &Bg) LOBIFRERELICH, TDLE
BEREIC 10 mg L, EILoTax 4 v 7 fF
FROXNBEMIRE LIENEZOE EHERALCOT
ABREZETH TS NT 2w a Lickks 28.4%
Abhtce SEMFIESBRI-Z L THBA, NT OF
LWEB T 5 IedIZiX L WET Y R TEOERENE
EFha, BIEOERTIE, REMTOBRELTRTIOT
b, BREBLT, 21 7@% LTHAREETE,
DEMHERT S 2P OWTEDLDT, &
BElEZ D Ex X BICHERT S DI H kIO TER
Lo
Rizhbhbh? (%, EEOIWARBEEETHOTY
NT »atEd, EEEEERTIOLZ %, SEDE
BRTLZD X5 MEMEART VB, CALDERHE LT
WABHEE, RCh W« OHEEFINER IR T
WBIZhb bY, Bl SADEKEYHE LTk
b, L2b ZOFEKELL 4« OPUFEAIC R LTt %
RLTWI, CORFER, bhbhic, WEe: NT Lt
A BHDBFEN S L DT LHEE IR T2 DT

ZORLHhETBR LI,
2. MRHE
(1) =ar72r T 2ReERAUTHEE L ABEK

BORBONT cRIETHE

Q@ #HHOEK : ABRBIUNEOBREL Y DE L
NEREBETHLOT, MEREOKT L 2L, 20
MBI L VEEEHE LD, 4RD 1% /NIEBos
HZ1B&ETFOFFCRREEL, 2 K05 zan
7%, LD 2EKDOEMI=AR (EH) *»FHA LT
I°C Iyl HRER LD DhA b, BREDED L
W1 ERKFTORROM L 472 OB TS 20

@ #H4EBIORBTOFE

A4 HHR ROX3ICLBICXKS L,

o BEHESECEBEHROREE L Lib D

oo RELHICRE LT 500 EEHE 2258
LTW2 b oD

He BT L DD FESOHHE LY

b pRLIIRE EHOBzHNBHD (1~150 =)

R H KRDISITIBRKES L,

aee EHOTHH D EADOTHB LD

boeeee HEDLY LY DBEED LD

Corrnnen HEEND D LD BT, FEER-DE L
TW3B LD

® NT OFELBRMBORS : Bl 7 v-_vyy
VEICIDEBL, BSiEKRD 5 BECRKS Lo

-]-H-(gﬁ[%ﬁa) ............ %%L\E’yy@%m
HFEEBM) - ME LY 5Ty 2o
+ (FERG ) oo —RLTEY 700%BTI S 3

2, BIEL DI BITS Ttk
LW ERET X5 7, vt
hice v 2 DUk

£ (BEIRE) e eeeeee



1968 1A

— (&) A DOIE

(2) —wiEEARED NTICUE TS

© HHOE

1 PEEHOREYZF T Lo CEBEX R
Uic AR

B4 EEGFEETE GRS MBS OB 42 FED
o e LTRET onic &Kok 52 ZF i O
eV ERE X b DEE Lo AR O — RIURS KA HE D
HATHB LT, b OB LEEEKDOHT, 1% -
gz 2 v 7@y AT LIc e #i8, HOKEK
TaDRELXRL, ho—KIEERICKTHMEDI
DEDHHOTS LD 154 (B LU ESOBEERER
WX DZERHIWHEREL TR ORBERO— M2 E D
T, 1% PMFEBCHERERE LIc DD 5 BRTRKDFE
BamLic 227 ¥k, AT 38lEkTH%,.

v HEEHIOREYZTIILDOLLEEL Y HHEE
L7z NBIEE

(1) DEREH VT, a1 7R % HFEALTHREETEL
T NBURERZEE 472 kR, E% B2 T, EEMa kT
L, L —RkEEFCKTIHEDT» 2T W2
335 ik, XHLIAKD BN TEZOHRITEDCIDDS
B, BRDL&MTHIL DT 347 B, &EF 682k Th %o

@ MEEDRDT

19

{ PREEFOREYZI e LD WBEL D THE
L7 ARUEERR S

4 1 ml @o\T SM % 3, 10, 100 mcg, PAS %
0.2, 1, 10mcg, INH (2 0.1, 1, 5mcg DEAEED
BEwma R L TR EXEmL /o & &2, SM 2 10
mcg, PAS (3 1mcg, INH 1 0.1mcg, R5ELiMELL
EOfERRLE FCHERE L, ERORAREIC
FKELEI O LD RERE L Lico S HICHIEDEA
BECRSWTESHENU LML R Lc b DR HIEE
2 LTEREOTATI,

v HEERHOREYFF I LOLLBEL VIHE
Lic ABUEELER

24 1 ml 2o\~ C SM (X 10mcg, 100 mcg, PAS
{¥ 1mcg, 10mcg, INH 0.1, 1, S5mcg DR E
BTt s L & ¥ic, SM (3 10mcg, PAS (&
1mcg, INH i 0.1mcg DR5ELMEI DML
Lt SR E L, ERORTBEECREE LichD
b DILREEE L,

B, v b 1% /MR ERAL, EEEE
111073 mg Th b, UETH,S X 54 TREARE
Thanb, 410 SMOfHELY v DRRBECRE T
i 5meg rich, PAS » INH TIRBARE L ERE
ERREREEELTIV, eBMERI1IA, 2F

Table 1. Relation of Niacin Test to the Growth of Human Tubercle
Bacilli in Tubes Sealed with Two Different Types of Stoppers
Niacin test on the cultures in tubes with
No,_ of* .

:‘:L%’Eg: % ‘ Cork stopper Airtight rubber stopper
growth** # # o o+ | = - | Total | # | # | + | = | - | Total
a 351 43 2 5 0 401 28 14 8 0 0 50
H { b 14 4 2 0 0 20 7 20 124 2 159
c 0 0 3 0 0 3 0 0 2 1 3
a 8 9 4 0 0 21 4 3 7 1 0 15
H# [ b 7 1 6 0 0 14 1 16 135 25 3 180
c 0 0 0 0 0 0 0 0 1 0 0 1
a 1 1 0 0 0 2 0 1 0 0 0 1
H { b 2 0 3 0 0 5 1 2 43 11 0 57
¢ 0 0 2 0 0 2 0 0 2 0 0 2
a 0 0 1 0 0 0 1 0 1
+ b 0 1 0 0 0 1 1 0 2
c 0 1 0 0 0 0 0 0 1
— 383 59 24 6 0 472 41 57 | 324 44 6 472

(81.1%)((12.5%)1(5.1%)|(1.3%)| (0%) |(100%) |(8.7%)|(12. 1%):(68. 625)1(9.3%)(1.3%)| (100%)

Note : 1) Figures in table indicate the number of cultures.

2) * Number of colonies: - innumerable and completely confluent, colonies over the surface of medium ;
Heeenen innumerable but separated colonies over the surface ; 4}------uncountable colonies ; + - countable colo-

nies.

3) ** Amount of growth : a-.--:markedly raised, b
4) Niacin test according to BrCN-benzidine method : ------strongly positive, 4

~~~~~~ moderately raised, and c------not raised.

~~~~~~ moderately posititve, +:-

weakly positive, £ doubtfully positive, and —----. negative.
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Table 2. Comparison of Growth Amount of

Human Tubercle Bacilli in Tubes with
Two Different Types of Stoppers

Amount of Tubes sealed with

growth Cork stopper Rubber stopper
a 425(90.0%) 67(14.2%)
b 41( 8.7%) 398(82.2%)
c 6( 1.3%) 7( 1.5%)
Total 472( 100%) 472( 100%)

Note : The figures and symbols are the same as those
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Table 3. Relation of Drug Resistance to Niacin Test of Human Tubercle Bacilli
Isolated from Non-Treated Patients
. o . Total
No. of N test
Susceptibility culc;uges foem e num}‘)tgreof
tested #t # ) + l x - gg?;ulxyes
.. 291 27 1 319
Sensitive 319 (91.29%) ( 8.5%) (0.3%) 0 0 (100%)
. | 55 7 62
Resistant | 62 (88.7%) (11.3%) 0 0 0 (100%)
{SM 21 18 3
Resistant to 38 6 44
PAS 8 44 6 2 0 0 0
one drug (86.4% 13.64 1009,
INH 15} 14 8| ) 8% (100%)
{SM & PAS 4 4 0
Resistant to 15 1 16
SM & INH 6}16 6 1 0 0 0
two drugs (93.8%) 6.39 1004,
INH & PAS s} 5} NI (100%)
Resistant to three 9 2 0 0 0 0 2
drugs : SM, PAS & INH (100%) (100%)

Note : The figures and symbols are the same as those for Table 1.
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Table 4. Relation of Drug Resistance to Niacin Test of Human Tubercle
Bacilli Isolated from Treated Patients
s Gibilit Nlo_ of Niacin test nuggt;_l of
uscepti 1 t sas
PR “tested W # I + | - | Bhires
es 144 28 3 175
Sensitive 76 | (sigy) | (15.9%) | (1.7%) (0.6%) 0 | (99.4%)
: 363 120 16 6 1 499
Resistant 506 |\ (7179 | (24.3%) (3.2%) (1.2%) | (0-2%) | (98.6%)
SM 51 32 15 2 2 0 146
Resistant to 106 35 5 5
one drug {Pl\s 14}151 10+ 70, 29¢) 1}(23.295) 0}(3.395) 3}(3.335) 0 | (96.7%)
INH 86 64 19 3 0 0
SM & PAS | 15 11 2 1 1 ) 0 201
Resistant to 153 42 6
two drugs {SDA L 117}202 88}(75.73;) 25}(20.835) 4}(3‘095) 010.5%) 0 | (99.5%)
INH & PAS| 70 54 15 1 0 0o
Resistant to three 153 104 43 5 1 152
drugs : SM, PAS & INH (68.0%) (28.1%) (3.3%) (0.7%) | (99.3%)
Note : The figures and symbols are the same as those for Table 1.
Table 5. Relation of INH-Resistance to Niacin Test of Human Tubercle Bacilli
Isolated from Treated Patients
No. of Niacin test
Susceptibility cultures
tested # l H+ ‘ + + -
. 310 102 13 1
INH-resistant 426 (72.8%) (23.4%) (3.1%) 0 (0.29)
64 19 3
[INH only 86 @429 | @21%) | 3.5%) 0 0
. 142 40 5
Resistant to 1INH & one more 187 (76.09%) (21.4%) (2.7%) 0 0
104 43 5 1
INH & two more 153 (68.0%) (28.1%) (3.3%) 0 (0.7%)
Resistant to one or more drugs 80 53 18 3 6 0
except INH (66.3%) (22.5%) (3.8%) (7.5%)

Note : The figures and symbols are the same as those for Table 1.
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