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FURTHER STUDIES ON THE MYCOBACTERIUM, STRAIN
NINOMIYA S,, SHOWING A POSITIVE NIACIN
TEST AND DYSGONIC GROWTH*

Kaoru URABE, Hajime SAITO and Makoto FUJIWARA

(Received for publication May 30, 1968)

In order to identify the Ninomiya S, strain of a mycobacterium associated with pulmonary
disease in man (Urabe and Kawai, 1957), various biological and biochemical characteristics
were investigated.

The cultures used in this study were Ninomiya S, strain, and Hg;Rv strain of Mycobacterium
tuberculosis, Ravenel strain of M. bovis, Kirchberg strain of M. avium and Okayama strain of
M. intracellulare as the control.

The Ninomiya S, strain showed the following characteristics : Colonies on 1%, Ogawa egg
medium and 7 H10 medium were nonphotochromogenic, small, flat, thin and smooth in
appearance, but not easily emulsifiable (Sr-type). In Kirchner’s liquid medium, the growth
remained on the bottom of the test tube and pellicles were not formed after six weeks’ incuba-
tion at 37°C. The growth in Tween-albumin broth was to some extent better than that in
Kirchner’s liquid medium.

The organism gave a positive cord formation and neutral red test. Growth was observed
at 33°C and 37°C, and not at 22°C and 42°C. The organism was susceptible to 125 mcg per m!
of hydroxylamine, 1per cent of sodium desoxycholate and 0.1 M of sodium nitrite, whereas
resistant to 62.5 mcg per ml of hydroxylamine, 0.05 per cent of pyronin, 0.5 per cent of sodium
desoxycholate, 10 mcg per m! of TCH and 1,000 mcg of PAS. PAS was not decomposed.

The organism gave a positive niacin test, a positive nitrate reductase, a weakly positive
semiquantitative catalase, a negative 68°C heat stable catalase, a negative acid phosphatase and
a negative 70°C heat stable acid phosphatase. None of three-day, 2-week and 3-week arylsul-
fatase tests were positive. The amidase was positive for urease and nicotinamidase, while
negative for acetamidase, benzamidase, isonicotinamidase, pyrazinamidase, salicylamidase,
allantoinase, succinamidase, malonamidase, acrylamidase and propionamidase. Of 16 carbohy-
drates, only trehalose was decomposed. Of 10 organic acid salts, sodium (sod.) acetate, sod.
pyruvate, sod. propionate, and sod. lactate were utilized.

The Ninomiya S, strain is differentiated from M. avium and Battey bacillus in respect of

cord formation, neutral red test, growth temperature, susceptibility to hydroxylamine and sod.

* From Department of Bacteriology, Hiroshima University School of Medicine, Hiroshima,
Japan.
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desoxycholate, and 68°C heat stable catalase.
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Also, the organism is differentiated from M. bovis in a positive niacin test, growth on 10

mcg TCH medium, a positive nicotinamidase and a negative arylsulfatase.

When the present results on 67 characters studied were analyzed according to the method

proposed by Sneath, similarity values of the Ninomiya S; strain with M. tuberculosis, M. bovis,

M. avium and Battey bacillus were 90%, 58%, 45% and 31%, respectively.
These findings mentioned above would support that the Ninomiya S; strain might be a

human type of mycobacteria.

Moreover, considering from a standpoint of its colonial morpho-

logy and growth characteristics, the Ninomiya S; strain was likely to be a variant of M.

tuberculosis.
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Table 1. Biological Characteristics
Cultures . |M. tuberculosis| M. bovi M. avi Battey bacill
o O [ Nivomivas, Mfqergulosis Jf bovis | (M. vt | Bagiey bacillus
Cord formation + + + — i _
Neutral red test + —(4)* + — i -
22 - - - + +
33 + + + + +
Growth temperature (°C) 37 + + + + +
42 - - - + +
45 - - — — —
62.5 + + + + +
Hydroxylamine 125 — — + + +
(mcg/ml) 250 - - — + +
E" 500 — — _ + +
g - S _ - o
° 0.03 | -
o | Pyronin %) + + + +
3 0.05 | + + + + -
ol R,
£ | Sod. desoxycholate 0.5 | + + ‘ - + +
0, ! | I
8 %) 1.0 - - ‘ - | + i +
z 01 - - ~- . _
Z | Sod. nitrite (M) ‘ \ | -
% 0.15 - . — - ‘ _ ‘ _
g i [ o
»  TCH (10 mcg/ml) | + 1 + ’ - | + +
G th | - - | — - ) -~
| PAS  (1,000mcg/ml) | _ oo | ‘ i | | +
Degradation - | - X - — -
|

1 |

* The neutral red test of H;3;Rv strain received from Dr. Michio Tsukamura, Chubu-Byoin National Sanatorium,
was negative, while the stock culture in our laboratory was positive for this test.
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BIRAZE S VP Dizdvs, MR LTe FREEK
& HyRv Bk, v FIESBE Ravenel %, F YV EBE
Kirchberg #kis X ¢ Battey @R LkkZ#R L 1o

2. BEEHICHITIRERE

ZE S HE 1% /NIiE ETREIED TRETH
D JeH4E %2 8%\, K F T nonphotochromogenic <
by, EEIEHHEC I B EETrcLLEh, —
BSECHRZ 20N AT74 FETIRHEERE LT W
(Se #)o 7TH10 52ib LTI 1% /NI o ki) 5 &
SEEIDEZM R E R LIcH, 24 REDOE MEHD
foo 10% v >N Kirchner $5% =it 37°C, 6 &
BEEL L BTERBRCLEE D, HEOHKITLL
ZAONT, ZORe FPIFLIELIEERXRIC LI, &
¥ Dubos Ik 5B L Kirchner g hics
H2Xb3 %L RIFO LS THDOI,
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1) = — FH#BE : Kirchner B5gE:# 7 B i DWW

Table 2.
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THELIE A, EBRIRIR/NE 2k, BH
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2) ARG (NEFH HDFED) - Bk

3) EEWHREER : Dubos £5¥#5% 10 HEDO 1 A
SEHEY 1% PMINE L BKL, 4 BHRICHEL L
5, 22°C LU 42°C TRREFTRETH DR, 33C
3} X 37°C TIRATHETH DT,

4) BEEFICKT HEHHE : Dubos B¥kiE#E 10 H
B0 1ALEEY TLoSBEAEE 1% NI b
i FEaRRENBE M Fic ik L, 37°C, 4 BH%IZ
B Z TeA Lot

@® eFerFor7IiviEBeYrYerF LT IVD
62.5, 125, 250 33 X O¢ 500 meg/ml & EFEM E TD
FHF L 62.5meg/ml 2R TDORBHETH DL,

® vw=v:0.03KL00.05% KaHEHETD
FEEB.

@ FVFva-—ABY-—x FUF LY~
XD 0.5% aFEm ETORFRIBETEH O/, 1.0
% GRER ETORERBETHDO,

@ ®mMEEY—X 0.1 XV 0.15M £EFEH E
TOHBREE.

® TCH : Thiophen-2-carbonic acid hydrazide 10
meg/ml §FFEM L TOREEML,

Biochemical Characteristics

| Battey bacillus
Okayama

M. avium
Kirchberg

M. tuberculosts|

M.bovis |
H;Rv |

Ravenel |

Cultures [ g .
\ Ninomiya S;
Characters |
I
|

Niacin test +

Nitrate reductase ‘ +

+ ‘. — i — ‘ —

+ + | - -

Semiquantitative catalase (mm) | +(2)
68°C heat stable catalase -

|
ran | +10) | 4@
| - i - ‘ + ‘ +

Acid phosphatase | -
70°C heat stable acid phosphatase | —

- - + +

3-day arylsulfatase test -
2-week arylsulfatase test -
3-week arylsulfatase test -

+ +

Acetamidase —
Benzamidase —
Urease +
Isonicotinamidase —
Nicotinamidase +
Pyrazinamidase -
! Salicylamidase -

Amidases

i Allantoinase -

Succinamidase | -
Malonamidase ! —
Acrylamidase ‘ —

Propionamidase
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3) sxuv—A (Wayne 0}59) - 1% hIIEER
b 14 BESEECOVWT4EE3ABEERA LTI
Dk A, WEROBEZOFEEIThT »ic 2mm TH
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4) 68°C fit#dtkh % v— & (Kubica & D HEW) :
1% /NIEEHEEE 14 BEROW TR Lc e 2 AlatE

'C'&)‘O‘/'Co

5) M7 + A7 > 7 —A (HHWOOHEM) B
o

6) 70°C BT + A7 -7~ A (FEDL DK
T

7) 7 VY A% A7 75— A : Tripotassium phenol-
phthalein disulfate ¢ 0.001 M (3 H#) 3 X0 0.003
M (2:BMik3s L0 3 BREE) £&7% Dubos B ki
“ %P ” © 3ml i Dubos ¥k 10 AEEEBE D 0.3
ml #BHEL, 3 8, 2B X0 3 BRI 2M Na,COy
0.2ml #HEMULTHERT7 = 7 — L7211 v DR ER
Flreoteh TR B TH O,

8) 73IF—A (JHoHEY) 7THIO0 £ k38

Table 3.

Cultures : M.
1;;‘?‘: tuber-
SY culosis

Carbohydrates - 1 |Hg.Rv
Glucose — + } + { +
Trehalose + + + +

Fructose - — - +

Acid Formation from Carbohydrates

M. M.
bovis | avium

Ra- Kir-
venel |chberg]

Battey
bacillus
Okayama

Mannose - — + -

+ 4+ + o+ +

Galactose - — — —
Xylose — — - =

|

Arabinose - — —_ - —
Sorbitol — -, = - -
Mannitol - - - | - —
Lactose - — N -
Rhamnose - — — - =
Sucrose - — N
Raffinose - — - - —
Maltose - - - — -
Inocitol - - - — —
Dulcitol - — — — -
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MIEREC OV TCT7 2 b7 37— RAEH»Et 11 8o 7 ¢
F—ARBRE LA, 2V =—ABIN=2FV7
IF = AhBETH DO

9) EKRESMEE (FRI3BM) : Fra—RiEh 15
oS KRESREES Gordon SWT/c b O THE L
7- Ayar SOTEEMYBAVCC4BRICEYBEE L1
LZA, PUurm—ABLDORBEENAR LRI,

10) HmFIRE F48R) KBy - X 13,98
DT fikEd Gordon LWz X% Koser ZEHiti
YAWT4BECEYBRELCLIA, BBRY —X, &
BT YoBY ~&, 7RrEFVEEY —FREIVAEY -
LAY 1)z N Y (B el

4. =7 S, #LHAMBEK L OMO Similality
value

EikoE 67 HERE S £ HFEMNL DU ELFRR
EHRICOWT, =8 S, ke IBHAEK L OB D
Similarity value % Sneath ¢ Adanson Z3¥F#:® Tk
»lr T h, v FEE HyRv $R2ix 90%, v v B &
Ravenel # x 13 58%, I V&E Kirchberg ki1 45
%, ¥1-Battey BRI 212 31% ThDoto LIchD
T, =E S, thiciz, HyRv #k ol dEVE Lt
D5 ENFHhDOt,

BEROVICER

- A 8 LOAAEY EBIEED b TV
FZOWBRY Y OBIN-AERIBER T S KR
Bibtk, PUHAKIE, —SIEERICHT2RZEHLL
CIC= Y ARKT BN EDF# TR\ Tixe MUK
BELIZEA LS L Z AN DIN, WHEDER
ESET, 2— FERMEIREEL, M hEELrxv-
AEEEZAEL, KR (24°C) RECIRBIETHOL
Z, EbEAEy MR LTHED THBLREE
LAREh2fc s g X ) LTwhbp 3 IEER SR

Table 4. Utilization of Organic Acids

Cultures ) M. M. M.
\‘_\ I;li‘;(; tuber- ‘ bovis | avium bz:::tiilel.)l’s
S, culosis| Ra- Kir- Okayama

Organic acid salts \ Hj,Rv | venel |chberg
Sod. acetate ’ +

Sod. pyruvate

|+
Sod. propionate‘: +
Sod. lactate I+

Sod. fumarate ‘ - - -

+ + + + +
+ 4+ + + +

Sod. citrate - - -

Sod. tartrate - - —

Sod. oxalate - - — — —

Sod. benzoate - | = — - -

Sod. succinate — - — — -
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BBRO 1EKE LTHRELTVW%, Thiex LTt
Y BABERI—KRBEZARS IOCERAT VIV A
X LTRREETSHD, Eerty MR LTEMR
DOBARRLICZ ETIRERMe P REFLXAITE
Tehoteds, HEHEERZ ST e PR L IZH B2
RIEDBEIVEBEOLERKLELOND LT
%o

LIAT, ThboREIzsTHE S tkosER
W LEAZBR AV bRcBREERIIVELET5 Lix v 2 e
WAL, ZOHREH - HELY 11X Lo FMeR
HEyRAIc LT H, I R BT ERBIEDTHE
T& Y, F7- Kirchner Sy-Ser FTIIEFERBRR L ¥
¥ VEEOHBE L b ol St ARIE L Br Ric
Lichs, =2— VB, PHEARIGE XOF1 7>V -
FAMEEL WS ATt FRIER SR B Mk R B
LAl b DDREZDOFBE W O T BITILE LIS,
Do
FZTHERFIEOBEICK TS X b X bIREKE
Kr e LTHRATH L L b2, dBEke LTe M E
8 HgRv ¥, v B Ravenel {f, + Y #gH Kirchberg
Bk Lot Battey BEMILkA AL TZE S #heZ
NHOEK L OB MIRD T L% Sneath 0 Adanson
BEED 1 X0 THRH LD TEORFKIZ2PWTEHETD
EZEEH M1 THAICV

FFE S, Bt b VBB Battey BICFTETAE

BTl 2 LI ED 2 —~ VIR X O IERLRUCHE,

22°C % X U% 42°C THREAE, 125meg & FrF o
FIVEBINI%FVEFva— LBy — X TREEE, T
A7vV - FAL ., WEBEETERR IV =) =— R[5
M, 68°C @b X V—ARIO ST+ A7 7T —
AT O Z L 2 — RS RRRERETH D DIT R L
T+ Y &E Kirchberg s X 0° Battey BEREILIk T
FOMTH Y, 67HB OBREMIZOVTD Kirchberg
B XOMUko =T S; ke Do Similarity value
EENFEN 45% 38 XV 31% LD TEN DI Db
LTHLNREZATHAL e HIZTE S Hii=v
MY RIS FICR L TERDTHECH N LIRS 7ed
Dfe kS IR - FHESY OBRED F AR bV EE
ka_z%T S THRENEMRE V2L X S0
WA REEE L ORAKEIZOVWTARBZ L, T
S BRI 1% /IR Bis 81T B YGRS S BITH
D, BT TR HED I ZFIZE > TR i
RESINTERZILDbOTLOREFTRIE LS
T3, *1- Kirchner Sy-Ser i\ T HEHERHEIC
L E DHEEOHMA &L R Dieh 2l LlERE
e PUBER IO Y CHELIELIBRERIZTALE
HThbDo Lo Ligh bith, =8 S Fhik=— FEK
tds ORI RIGA & bIcfatE, 22°C T HEETE,
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250mege FeF o7 I vEBIUI%T VEFva2—LfE
V=22 bITEZ M HUhz 68°C B x v — A
atETh ol LIIMABMREZE TS S ) T e whib
LBBFRTH D, 22F 4 7> v« 7 A MGk, 10meg
TCH ¥ b CORBAGE, =257 75— AG%

LU T YNLHALT 75— R 3BEIEETSLDIZZ L
X by o MEE DEJNNTE THOZ it 8 H 4

THLE, 2% S BRZABED 1ERKLEX T/
DT A D b biekice VHIE HyRv s
XUty o #E Ravenel k=& S, ¥k Similarity
value (3N Fh 90% ¥ LU 58% Thot.

DT SEEBREFED 7 ~FE Ravenel [fiZ )iz
ERTERGBER LI =2Y) =— ARHETH B HicBE T
TRy SHE L 20V A W Z e 502 L
<o

B ERR LN EDEL VS TR 2
DERBARTIE S; Mhiaifl3+5 8 @kie oW TiHles
L, chbize MEIEEEO X 5 2Bbh 3 & ixTw
BH%, GBI X5 IREKD AEL G Lz OWT
SLIBRHEYETI O LBbh 5,

BB
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DOFEPNIZE S X TO#EBEYEN LU TEL
R T—IGe MRERE L R EMTS 2 &
RE IR, TORFHEKL e FEIEOERE,
GLABYBRICTHLEIADBTEE, HAWIIVER
FOREYHRINEZHDe PRIEHD 1 BN TH LD
A2d g\ e
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