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(Received for publication November 7, 1966)

In an aid to compare with the characters of the group III nonphotochromogens isolated in
Japan, which was described in the Report IV of this study, characters of the nonphotochromogens
isolated in the Unites States were studied.

Biological and biochemical characters of twenty-two strains of the nonphotochromogens
isolated in U.S.A. are shown in Table 2. A comparison between the characters of the non-
photochromogens isolated in Japan and those of the same organisms isolated in U.S. A. was made
and revealed that there was no significant difference between them, except that the United
States strains utilized more frequently L-glutamate as simultaneous nitrogen and carbon source
than did the Japanese strains.

Comparisons between the nonphotochromogens (Japanese strains) and the M. avium, M. terrae
and M. aquae strains also were done (Table 3).

Similarity and difference between the M. avium strains and the nonphotochromogens were
discussed also by literatures, and considering the authors’ results and the literatures’ results,
a clear-cut solution of the problem of the identification of M. avium and the nonphotochromo-
gens seemed to need still time.

The nonphotochromogens have many characters similar to those of M. avium, M. terrae
and M. aquae, and it occupies an-important key position for solution of the taxonomy of these
more clearly defined species. It was noticed that the nonphotochromogens are more heterogeneous

in respect to the characters tested than are M. avium, M. terrae and M. aquae, especially, the

latter two.

* From the National Sanatorium, Chubu Chest Hospital, Obu-cho, Chita-gun, Aichi-ken, Japan.
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H#& 4 @tD slowly growing, nonphotochromogenic
mycobacteria (nonphoto X B&3) DHERITOVWTEHE4
BY CERBLIDT, K|TIHE L HEDOLD, KE
T4B X o nonphoto I DWW TR BRE X Te27
ERE¥HL L, HT nonphoto D4 EEFAIHALICD
WTEET D,

£ B 5 %

Bikkkr TOmEKIE, E1TRTERD T, REDH
EE®RY 022 Thb,

E

K2R Lo ThEEHTHIRDO Z & { Th
5o ek () ARIEBHRIEEZR LCERRORY R
Lico BBREHRL 22 B

EETRE: 2V —aalcLAGB, B, FECEE
% Sauton XI5 X I IED,

WEEETT : otk (0/22=0%), Catalase: [Bit (22/
22=100%), Peroxidase : ja¢4 (0/22=0%), Arylsul-
fatase 3 HRE : &t (0/22=0%),

238 arylsulfatase : iR (17/22=77%)

Salicylate 43f% : fat (0/22=0%)

PAS 5 : it (0/22=0%)

Niacin : &t (0/22=0%)

Amidases : 9/22=41% % nicotinamidase ¥ k ¥
pyrazinamidase [ ¥ ; 2/22=9% ¥ nicotinamidase

Table 1. History of Test Strains

Strain History

P-40, P-41, P-42,
P-48, P-51, P-54

E.H. Runyon - K. Takeya (1960)
- M. Tsukamura (1965)

E.H. Runyon - K. Takeya (1960)

N100616, N 121326 | "\ Tsukamura (1961)

E.H. Runyon-K. Takeya -
pP-7 K. Urabe (1959) - M. Tsuka-
mura (1966)

E.H. Runyon - G.P. Kubica
(1957-1959) - H. Saito (1964)-

P-25, P-23, 586
M. Tsukamura (1966)

194 (L. Hutson)
196 (J.A. Gibbs)
355 (C. Williamson)
372 (W. Turner)
377 (E. Smith)

378 (G. Lanier)
380 (R. Copeland)
384 (J. Raymond)
386 (I. Spivey)
391 (J.R. Gavin)

G.P. Kubica-H. Saito (1964)
- M. Tsukamura (1966)

E O Ba2E B4F

DHREH ; BH o 11/22=50% % Bonicke® o 10 #&
@ amidases R FRTEHETH Do

0.2% PAS &% 1% /NI REE T 5o (20/22=
91%)

0.25mg/m! NH,0H.HCl &4 1% /NI T
T %, (22/22=100%)

0.5mg/ml Na-salicylate 474 1% /NI RE
%, (22/22=1002%)

1.0mg/m! Na-salicylate 474 1% /NIIEHCRE
T2, (21/22=95%)

10 ug/m! thiophen-2-carbonic acid hydrazide (TCH)
BH 1% PN RE T 5, (22/22=100%)

0.1% picric acid 47 Sauton FEXEHIZ EH Lic
Vo (3/21=14% HEE L)

RERE: (1) 28°C 3XV I CRRBEL, 45Crc
REE Licb iz 18/22=82% ; (2) 45°C ¥ CHEBET
DM, 52°C KRB Lt Did 4/22=18%, T7tbd
37° REKL 82% T, 45° EHEKIL 18%,

EFBBOE—CHE LTORE~DOFI : Acetate ¥
FIR3 %3 D1 21/22=95% ; pyruvate % FIfi 5%
DIt 21/22=95Y% ; succinate # F|HT 5 DL 4/22=
189% ; malate # FlIf3 % b D% 4/22=18% ; fumarate
®FIET 2301l 3/22=14% ; {1 citrate, benzoate,
malonate {328k Z & FIM Licys (0/22=0%)

RAKAtYy (BEELUN) OB—CEL LTORE~D
FIA : Glucose (% 14/22=64%, propanol |3 15/22=
68%, fructose |3 6/22=279%, sucrose |3 5/22=23Y%,
1, 4-butylene glycol (¥ 3/22=14% D #ic X bFIFX
nico DR KEH T3> mannose, galactose, ara-
binose, xylose, rhamnose, trehalose, raffinose, inos-
itol, mannitol, sorbitol, ethanol, propylene glycol,
1, 3-butylene glycol, 2, 3-butylene glycol i3FIH X
7ehote, (0/22=0%)

RAKAt#phs & D BeFR, : Glucose, mannose, galac-
tose, arabinose, xylose, rhamnose, trehalose, raffinose,
inositol, mannitol, sorbitol DA B B % UK
Lz (0/22=0%)

NLEWMDE—NHE LTORE~DFH : L-Gluta-
mate (X £#k (22/22=100%) iz X b, NaNOy 3 20/22
=90% O¥IZ X b, L-serine | 6/22=27% oD#ic k
b, acetamide |3 15/22=68% D #kic X b, urea |3
4/22=18% ok X b, pyrazinamide |3 9/22=41%
DFRIC X b, nicotinamide (% 11/22=50% opfkiz X b,
iso-nicotinamide (¥ 12/22=54% oz ¥ b, succin-
amide {3 16/22=73% D #IZ X bh, benzamide i3 1/
22=5% oI XY, TRENFIBX NI ; L-methio-
nine s X O* nitrite [ XFIAINier ot (0/22=0%)

NIt&HORKE NCEH L LTORE~OFIF ; L-Glu-
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Table 3.

il BmAL2E B45

Comparison between the Characters of Group III Nonphotochromogens

Isolated in Japan and the Characters of M. avium,
M. terrae and M. aquae

Character showing a significant difference between two groups*

! Rate of strains showing the positive reaction

} Nonphoto M. avium
1. Utilization of glucose as sole C source 27/37 (73%) 0/14 (0%)
2. Two-week-arylsulfatase 23/37 (62%) 1/14  (7%)
Nonphoto M. terrae
1. Growth at 45°C 20/37 (54%) 1/93 (1%)
Positive nicotinamidase and pyrazinamidase 14/37 (38%) 0/93 (0%)
3. Utilization of glucose as sole C source 27/37 (73%) 0/93  (0%)
Nonphoto M. aquae
Colonial pigmentation 0/37  (0%) 22/22 (100%)
Growth at 45°C 20/37 (54%) 2/22  (9%)
3. Positive urease 0/37  (0%) 8/22 (36%)

* Significant difference in the positive rate at a 5% level by the x3-test.

tamate #FIH L= DIk 11/22=50% Thot; fhd
L-serine, glucosamine, acetamide, benzamide, mo-

noethanolamine ¥s X (X trimethylene diamine (3 F|f
Ihiehote, (0/22=0%)

% =

1. HAKkEKEKEL O LK

48D IR L HASHBED nonphoto » AT
#H L7-kE 4 #E D nonphoto % H#f + % &, negative
matches (FRINTW W) RELEiTW 2, $E
o positive matches 2% H, WMENETHDTHELLT
WBZLIZELATH B, L LILIRFEMICHETS
fowic, BAEkOHT NI Z50MH3hi 21 & (B4
BoOE1) LARGOKEL 22 BREHIHRICHELTA
%L (X*test), MEBRLAEZE (P<E%) HWAabhi-o
BROERTSH S,

T/ L-glutamate [l NC e LCFIBTS
DIk, BABRT2/21(=9.5%), XE#&KT11/22(=50
%) T, X#=6.50 (P<L2.5%) THEZENH%, LA
L DRIz DLW TRAREZER S, BAKLKEKE
BEbLDTISRALLT 2,

2. Nonphotochromogens } M. avium, M. terrae,
M. aquae (scotochromogens) & o H#k

(a) M. avium ¥ DK, M. avium OWEIRITEER
Ltc¥o M. avium 14 BRoO¥:IR & B A4 © nonphoto
37 BrOMRE B LT, X:-test THEZRRT DI,
(i) Glucose D C#H & LTOFIA ; (ii) 2 ;8 arylsulfa-
tase Thd, (X3)

(b) M. terraed® r D, M. terrae 93 ¥ D th
k& nonphoto 37 M HEIL, H# (BHR) CHE

ZXRT0L, () EBEE : nonphoto T3 45° &R
BT BN 54% 5B, M. terrae T3 1% Ub 7t
\» ; (ii) nicotinamidase ¥ pyrazinamidase DREHR:
M. terrae yamidase FXT&H: ; (iii) glucose »C
B LTOFIA : M. terrae (3. glucose #FIH Lic\,
D3ETHBo (%£3)
(c) M. aquae ({RF)"® L DHE, M. aquae 22 ¥
LORBTIE, (i) M. aquae (ZEBNREE»HE
& ; (ii) M. aquae (3. 37° ¥ TL2RE Lic\ A, non-
photo @ 54% 3 45° ¥ THE +5 ; (ili) M. aquae
1213 urease [EH: DA S B A%, nonphoto ¥ urease
Bt OBKILe . (F3)

3. Nonphotochromogens o 43 ¥E2H)HIGLIZ D\~ T

Nonphoto #3 M. avium Y ELIL T3 LITBLI M
BHEI BT B, Durr et al.®3 nonphoto & M. avium
M= PV TEIHENTENLD LBXTVBH,
DA Tk X < LTV B & i, Meissner!® 3, nonpho-
to =7 VU RREBEHIDOAI\ M. avium o derivatives
ThHA A5 & ik X T\ b, Takeya et al.!V, Smith &
Johnstone!® 3FHHE DY L 2 Y v RIED ZRLIOWT
#|EL T 5, ¥/ Scammon et al.!® 3 [FE OERIE
EXFHETHBRELTR LT\ 5, —7 Bonicke (3 ami-
dase pattern NHETA UL THB L # LTW%, L
2L EDBBIER AN, v RIG, Mg
ESITBD0T, BIBRINCHE»SLEbIEHEY
— species ¥ ZieThFiIPhicn: B b,
#»iFA— species Th 5 L\ 5 £, Bojalil et al.™®
X 1962 £, ik Wayne® o y o>r45Hc bt
Tco WMAEHDFBEFRBROPITSH D1, BFicy -
DT L5 % Bk DBLHT BRI LA & 5 1 mpb
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N5, £ Sneath!®~18) = r>TH A Xtz numer-
ical classification DE %z T, TRTOMENK & i & &
LT, BFEMCTRE2HED TP TEE LTS
Bo = DJjikix Bojalil et al. i X oTVv Bk £ <
Mpycobacterium DSEWEAINIHR, B LT 5k
HER UL ERE DT &1, LA L Bojalil et al.
DERHIEFULE S FHE X 5 X & T, nonphoto & M.
avium DRIE DB DT X 5 0 B is—H
ZE XN L ZAREHNR DD, T OB 1966 Fizu i
DTHEF L L1920 ¢ —@ O numerical classification
OBFF, Wayne® o7 sBlinic, Wayne!® (3A%
nonphoto ¥ M. avium } % [7— species X XL &\
SR RELLD, PnoOPse § F /- Bojalil et al.
DENREFUL, FRINICERNE LD TESL L\
SHHNIENILNTHA > o RADINUNITD 94 1R
% P\ »C numerical classification % fj\>, nonphoto
ik M. avium KB TERWEEE K TELHMRL
BT LERLIEY, ZOWRIFHEEDOHFHF TLIL LD
TR DR B % (L T4T 7sdoh 7o numerical classi-
fication ThD7t-hS, MEXREBEDBEVWIEBEICINES
L, “differentiating characters” D#it 42 T, 7¢
BHRETREBITIZZEL T2, Thbbbhbhix
Bojalil et al.’® 3} 8 Wayne!® 2% nonphoto ¢ M.
avium ¥ % [A]— species X L7 TE 2L Iods REAEE
ThbY, VELELLHFHLUBREREOERLFHLOTE
% numerical classification A3 T7coN BRI L EZ
%o LAsL nonphoto & M. avium pi[RE]— species T
BN, Lisd L LEHkD species THDHZ LI, W¥
¥ TREOMWRE AV THE LR 21972 0 Bl
e B %%%gﬂbc

Nonphoto ¥ M. avium ¥ DZERTET5HE b &
Ee 2 DEB T H D, = % nonphoto » M. avium
REHEYRHRE L A5 —2D0BATHH 5, Tihbd
Durr et al.9 }5 {8 Meissner'® i x 3 =v + V iz X7
A fnEDIFMC, Kubica & Beam?® i k % 2 8
arylsulfatase m3£, Urabe et al.?® iz % acid phos-
phatase Dz, H#E | X % Sauton ¥ TDOREEF AL
DX, KH, TOKC L 5IPEEANZH D%, Murchashi
& Yoshida? 1 & % 3R/HEBAI O BN © %,
KA X % glutamate #NFE & Lic L&D 10 #C
FFIA pattern Dz, FFHic X B NHe-N FEERO
glucose FIADZE (AH) RENRLITF AT D, D
5 HbO KWL EYE T nonphoto ¥ M. avium »[X
BTE B EEEERXSE {7\ L L Murohashi &
Yoshida? O HEREFNERTHEXZXFITED L OO
T THH, RRA®OHEL BEMTHE DX FIA AT
rEPbNnS, TNHOFIR & LR ® nonphoto-M. avium
RI—BOBHANF HEHRETHRVEALEE 2L bbb BT,
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nonphoto D FEZEAHALIC DL TOEER L LITH &
DZEELIcw,

Nonphoto & M. avium DEFHIZ DT LIT LIXEE
Ubhicdl, M. terrae 35 X U8 M. aquae ¥ DEFHICD
WTUEERE D eV A2 o numerical classifica-
tion DFEFIZ I hiX, nonphoto (- B 2 F R LU M.
avium ¥ 4 LT one large cluster % {Eh 7 2% 51,
M. terrae 35 YO8 M. aquae ¥ %3»1T subcluster %
EBRZ L ThbHBs, LML clear-cut 7cXFIHEET,
& £ iz nonphoto O—# & M. aquae r O XF it X b
HETH D, T HBKS T M. terrae 3 5U° M.
aquae (EEDOHBITOWCTIHE M H D2, Y4 7
WY E B F T M. aquae DEHFEBRTB, ZOF
FEOWTIIER 7, 8 &) 3D species » LT
BOH52, Thb 2L M avium 35 X8 nonphoto
DHROREL, SORBRFAYET L0 THLDZ 2k
W3 ETHE

& < {Z nonphoto DOEFAIL M.terrae 3 X U8 M. aquae
W HE L TR G A TV Do M. terrae 35 LU
M. aquae ZHEHIH—TcBET, LT M. terrae OFE
FITHE AR TH 599, scotochromogens @ Z3¥E %
XU M. aquae DFEFEL DL DEIK L 7o P, L
%z nonphoto |3 LR 2 EBICHEILT I — Th %,
nonphoto D47 53 M. avium 7¢ % species 3, H1E
RAZENTOBIEKCONTLENED, hichEVE
BB L bDTHDY, i, RERERL
T3 M. avium ¥} L0 nonphoto 1Zi%, 37° ¥ THRF
ThHPkE 45° ¥ CERB T HEEM L D, amidase pattern
1 LT?% amidase #3~XT/K< D&, nicotinamidase
%3 X 0% pyrazinamidase [EtED D % B, FOMMDHE
iz o\usT ¥, nonphoto DA —EIL M. avium L b
HE LV ZORE S species DFEIFT R HITH o>
TRFE LT ORMBETSHA Do

2 1

KXE 5 E D nonphoto 22 (koM B THEL LD
CHADHRE HE L, MEORITIZ LA LENLWT
L& ERDT,

Nonphoto (¥ M. avium, M. terrae, M. aquae » ¥
PN H D, ZO3ELXEETIEOUBTT Do aHF
nonphoto % M. avium r RIET 5HENBbIIH,
nonphoto ¥ M. avium OT#FHEITEE N E LT,
BB TORZIMBETOZ L < Bbh b,

BHkx S5 LWL AN RERS T EIZ e &>
CRIEEREHBERELCHELRT %,
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