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It was shown in the second report of this study (Kekkaku 41 : 401, 1966) that the patho-
genic scotochromogens isolated in this country represented almost uniform characters and could
be considered to form one species. We obtained a number of well documented strains of the
group II scotochromogens from the American Type Culture Collection in the courtesy of Dr.
E.H. Runyon and Dr. E.F. Lessel and compared them with the pathogenic scotochromogens
isolated in Japan.

The comparison was conducted according to two schedules ; one consisting 100 characters
of the tests listed in the first report of this study (Kekkaku 41 :395, 1966) (=Method A) and
another consisting of 110 characters (=Method B). The latter method consisted of tests of 100
characters similar to the former and 10 characters, which are the utilization of ten carbohy-
drates* in the presence of glutamate-nitrogen (*glucose, fructose, sucrose, acetate, citrate,
succinate, malate, pyruvate, malonate and fumarate). The pattern of the utilization of ten
carbohydrates in the presence of glutamate-nitrogen(not in the presence of ammoniacal nitrogen)
had proved to be very useful for differentiation within the group consisting of Mycobacterium
avium, Mpycobacterium terrae, group II scotochromogens and group III nonphotochromogens
by the present writers.

The results of the comparison are shown in Fig. 1 and 2 and in Table 1.

It was shown that the pathogenic scotochromogens isolated in Japan are identical with
Mpycobacterium scrofulaceum Prissick et Masson. Mycobacterium xenopei, Mpycobacterium maria-
num, Mpycobacterium gallinarum and Mpycobacterium aurum were differentiated from M. scrofu-
laceum. The characters of these scotochromogens are shown in Table 1, which contained the

results on three strains of the nonphotochromogens for comparison.

* From the National Sanatorium, Chubu Chest Hospital, Obu-cho, Chita-gun, Aichi-ken,
Japan.
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In view of the results obtained by the present study (Report I to Report VII) and those
obtained in Mycobacterium avium (Kekkaku 41 : 525 1966) and in Mycobacterium terrae (Ke-
kkaku 42 : 43 | 1967), it should be considered that M. avium, M. terrae, group II scotochro-

mogens and group III nonphotochromogens are closely related to each other (also see, J. Gen.

Microbiol. 45 : 253, 1966). Mycobacterium xenopei may be an intermediate between M. avium

and the scotochromogens, and M. marianum may be an intermediate between the nonphoto-

chromogens and the scotochromogens.

One would be able to recognize all of these mycobacteria as a group of several species

closely related together or as several subspecies of the species M. avium. If one takes the latter

opinion, one should call them as M. avium subsp. avium, M. avium subsp. terrae, M. avium

subsp. scrofulaceum, etc.

bhbIARE 2 8D T, BASRD [REHE]
Scotochromogens (LT scoto. X Bg) DEERME T
X {ELIL, Zhb%k one species L ADHLRETHD
LHE LI, F7-Th b fRFE scoto. X [F]— species
LRI END scoto. AAEERITH e HE RN R
INBZEEHELLY, bbb scoto. —
$E1LC, Mycobacterium aquae rIRATEH, ZDH%
I3 scoto. D AR Y RINTEE L7 Galli-Valerio®
D M. aquae ¢ %4y & priority 23% % ¥+ % Bo-
nicked DOREIFED-IDTHbBo LiL7cH S Gor-
don & Smith® jz k #ui¥, Lausanne Collection (o456
XT3 Galli-Valerio ®» M. aquae (¥, Eix M.
smegmatis ThoOto b\ 5, d LT HMBEER BT,
Runyon® D5 =k <&, M. aquae D44 BN
vz el BhY, BA-LT 30 £ 0B M. aquae
NELLBEERLI E S DCEMBES DT, M
aquae ORLYBHBRTETTLEI DI E 3B
%o ZODEIT, WThiL Judical Committee TR B
Nz rThhd,

COMBEII—IERL LT, BE, ABCHEEELTR
LicHEkE LT#HEIN, %O type strain 2RSS
Collections [ZFEX N TV 5 1D scoto. A% 5,
LA 2 Tixio At one species ¥ FB3% 7= H A4l D
S5 Fit: scoto. A3, T TIT species 4% fF X iz scoto.
LUl BRI T S, EOWThRE—HTENYE
S0k liFt T ALEN LD, ABRTIRIZ L RHKD
1o

MNECRE AR L. L &G S h TWwb group 1T
scotochromogens? ZITR DI DA 5,

(1) Mpycobacterium mariauum. Sister Marie Su-
sanne ¢ Chauvriré #iZxt L T4 X, Penso® 1=
Iha# I i FD#% Bojalil et al.9, Cerbén &
Trujillo!z X b TR DB LML IR TS,

(2) Mpycobacterium xenopei. (3 U¥ Schwaba-

cher'V |2 X >T [#E# | scoto. ¥ LTHE I,
£ 0% Beck et al.'», Marks & Schwabacher!®), Tobé
et al." = X T Ak sporadically iR ¥ % = &
PEE I,

(3) Mpycobacterium scrofulaceum. Prissick &
Masson!®10) jz x->T/NEDIGHETMHER LK OERE
L LTHEIhT,

Z Di3HIT Bojalil et al.9 o M. gordonae Hi% %
A, M. marianum r OREBIAEE AT,

Hhbhit Dr.E.H. Runyon (Veterans Adminis-
tration Hospital, Salt Lake City, Utah, U.S.A.)
726042 Dr.E.F. Lessel (ATCC American  Type
Culture Collection, Rockville, Maryland, U.S.A.)
DIFEIZLOT, ATCC REFEINTWBZhBHD
type strains ¥ AF L, A EFHD scoto. L HEDF
TTHEMNTEN, FOFER, AAGE O scoto. T
M. scrofulaceum )} EEX NI,

EBEMEEIUEE

W OBEIL Dr. E.H. Runyon 0#57Ric kb, ATCC
@ Dr.E.F. Lessel »» & 1966 4£8 Biz 5 Xhic,
DT () AegiEsrrt,

M. xenopei ATCC 19276 (Schwabacher)

M. xenopei ATCC 19156 (Beck)

M. marianum ATCC 19275 (Penso ; strain of

Chauvriré)

M. scrofulaceum ATCC 19073 (Engbaek)

M. scrofulaceum ATCC 15978 (Schaefer)

Fo BRI scoto. DR FEKL LT,

Scotochromogen ATCC 15983=P-36 (Dunbar)

Scotochromogen P-5 ( ? )

Scotochromogen P-6 (Wolinsky)

Scotochromogen SJ-5 (#iR)

Scotochromogen SJ-8 (sht)
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- Scotochromogen SJ-1 (k)

JEHREMEThH DB DEL scoto. 2 LTHD 2 #
TNz 1P

M. gallinarum ATCC 19710 (Tsukamura)

M. gallinarum ATCC 19711 (Tsukamura)

RO RE DFEL scoto. DFEME LTKRD 3
Beg D1,

M. aurum NCTC 10438 (Tsukamura)

M. aurum NCTC 10439 (Tsukamura)

M. aurum NCTC 10440 (Tsukamura)

Fo3s LS D 1231 J7% i nonphotochromogens 3 #4
DREDRICIMZ o Th Bk NJ-4, NJ-6, NJ-13 T
%o

BEHE BRSO 100 /B DI1z2S, BoERA9H
“M. avium-group” (M. avium, M. terrae, nonphoto.,
scoto.) HDXFAH R & LT#HE L glutamate-N
HETTO 10 BRAKLHOFIA0 EHE) ¥HAN,
RFPBEOX ST A I CIHEFAI A, NH-N
FRWILDTHSD, ThTREFDEVCIBREDS
£, KEGHPFIRINRT, K50 BHr+5Ee bl
hotee 2T NH,-N FEoOR Hiz glutamate-N %

Fig. 1. Diagrammatic Representation of the

S-value Table Obtained by Shading the

Squares of the S-value between the
Strains (Method A =100 characters)
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From left (top) to right (bottom) : (1) M. xenopei ATCC
19276 ; (2) M. xenopei ATCC 19156 ; (3) M. marianum ATCC
19275 ; (4) M. scrofulaceum ATCC 19073 ; (5) M. scrofulace-
um ATCC 15978 ; (6~12) Scotochromogens P-5; P-6; SJ-5
(Okubo) ; SJ-8 (Nagashima) ; Kubota; SJ-2 (Ishii); SJ-1
(Matsumoto) ; (13) Scotochromogen ATCC 15983 (P-36);
(14) M. gallinarum ATCC 19710 ; (15) M.gallinarum ATCC
19711; (16) M. aurum NCTC 10438 ; (17) M.aurum NCTC
10439 ; (18) M. aurum NCTC 10440.
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oo JRIKIEHiT acetate, citrate, succinate, malate,
pyruvate, malonate, fumarate, glucose, fructose,
sucrose @ 10 FETH 5,

Numerical classification (${#%%) (& a small
schedule TfT7c27=h%, ZTDOHEELERLI,

REBARBOVICEER

Numerical classification ($#)457%8)

BT 2 DDHE T e 21

FEA RO DI0EHA X AV-S,

B ¢ BE#k 100 35 B2, glutamate-N JFFEE FTD
10 FERK L FIAZ ML T 110 HEX AWV %,

FEAR LOHEBIZ LD TUT R 2 I EORE
% diagramms r LT, K15 L0 2127RT, HRIIE
FiF—FKTHH, HEB (R#EHEA 1I0HE) D5
pifefe clear-cut fefER x5 X1z K2 DEERED HKRD
KmrE o5,

(1) BASEEDHKEEM scoto. X, M. scrofulaceum

L [A]— species &z HNb,
(2) M. marianum, M.xenopei, ATCC 19583 (P-

Fig. 2. Diagrammatic Representation of the S-
value Table Obtained by Shading the Squares
of the S-value between the Strains
(Method B=110 characters)

1 23 4567 89101112131415161718
[

W 00~91% P Joo~e1% [EJso~11%[_J70~ %
From left (top) to right (bottom): (1) M. =xenopei ATCC
19276 ; (2) M. xenopei ATCC 19156 ; (3) M. marianum ATCC
19275 ; (4~12) M. scrofulaceum ATCC 19073 ; M. scrofulaceum
ATCC 15978 ; Scotochromogen P-5; Scotochromogen P-6;
Scotochromogen SJ-5 (Okubo) ; Scotochromogen SJ-8 (Na-
gashima) ; Scotochromogen (Kubota) ; Scotochromogen SJ-
2(Ishii) ; Scotochromogen SJ-1 (Matsumoto) ; (13) Scotochro-
mogen ATCC 15983(P-36) ; (14~15) M. gallinarum ATCC 19710
3 M.gallinarum ATCC 19711 ; (16~18) M. awurum NCTC 10438
3 M.aurum NCTC 10439 ; M. aurum NCTC 10440.
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Table 1. Characters of Scotochromogens*
N — L E 83 -l
< Q a | -
£85 0% Byl Smmsn RREEE Utiization
EEEIEEEC CEe 23] 5 E e o
=8 8 5 L §o laa|l g % % C source for
SEE 3 s 4= cxl| 23 3 growth 4
££8 2283 (kg /mi) \?}‘}:555
305 © B m0 50 | e !
M. xemopei ATCC19276 | S + —| s |—+ —| + + — |+—|+++| NP|A P
M. xenopet ATCC 19156 @ S + — | s |— + — | + — — i— - -+ + — —
M. marianum ATCC 19275 | S + — | s | — — — + + + |——|+ + % NP AS PF
M. scroful. ATCC19073 | S + — | s |— 4+ +| + + £ |——|+ + — — |AS P
M. scroful. ATCC 15978 | S + —|s |— — 4+ | + + £+ |——|+ + —| U AS P
P-5 S+—|s!l—4++| + + + |——|++—|U ASMP
P-6 S+ —|s|l—4+|+ 4+ — ——|++—]|U ASMP
Okubo SJ-5 S+ —|s| -4+ + + + |—-—l++-]U A P
Nagashima SJ-8 S+ —|s|—++| + + — | ——|++ + — | A P
Matsumoto SJ-1 S+ —|s|—4++ + + + | ——|+ + — — | A P
P-36 (ATCC 15983) S+ —|s —+4+ — — — |—— ++ — - —
M. gallin. ATCC 19710 S+ —|s|+—— + — — |+4+|++—-|U ASMPF
M. gallin. ATCC 19711 S+ —|s |+ —— + — — |+4+|+4+—-1U ASMPF
Nonphoto. Toyama NJ-4 S ——|sl—4+4+| + + + |—=|++ - NP | A P
Nonphoto. Suhara NJ-6 S ——|s|——=| + + — |—=|+ 4+ + — |l A PF
Nonphoto. Hashimoto NJ-13 | S — — | s | — + + | + + + |— — |4+ 4+ — — | A P

* Three strains of group IIl nonphotochromogens were added to table for comparison,
(+1) Colonial morphology. R=rough S=smooth
(#2) Growth rate. r=rapid s=slow

(+3)

Amidases tested according to Bonicke (Time of incubation was 16 hours) : Acetamidase, benzamidase, urease,

isonicotinamidase, nicotinamidase, pyrazinamidase, salicylamidase, allantoinase, succinamidase and malona-

midase.

M=malate ; P=pyruvate ; B=benzoate ; Mo=malonate ; F=fumarate.

Utilization of organic acids as the sole source of carbon for growth. A=acetate; C=citrate ; S=succinate ;

Utilization of carbohydrates other than organic acids as the sole source of carbon for growth. G=glucose;
F=fructose ; S=sucrose ; M=mannose ; G=galactose ; A=arabinose ; X=xylose ; Rh=rhamnose ; T=trehalose ;
Ra=raffinose ; I=inositol ; Mt=mannitol ; So=sorbitol ; E=ethanol ; P=propanol ; Pro=propylene glycol ; 13-1,3-

butylene glycol ; 14-1,4-butylene glycol ; 23-2,3-butylene glycol.

36) X M.scrofulaceum X[ L.3|o species iZ A%, M.
marianum Y M. xenopei r 35| species &1L < B
5, IBEHOEEEACTORBYLETH S,

(3) M. gallinarum X £k D\ 3° D species ) 3,
KRlEh, HEEELEL O,

(4) M.auwrum ZEROVThEIEECSY,
FEE: Bbhi,

UEDBFEZRRTIUE, K3DZ %,

Mycobacterium scrofulaceum, M. xenopei ¥s L U8 M.
marianum DI D HE,

11 BB BV Fo scoto. IR (M. aurum
B\ oo (35 LUK R & LT nonphoto. 3 Bk DR *18
i (ABOREIFLNERICIDLOTHHL 2,
3DVEVYRLND, LOHBENHLRDOZ L E X
bhb,)

(1) M.scrofulaceum DEIRIZEEE®RY OB A BED

Fig. 3. Dendrogram Obtained from

the Similarity Matrix

M. xenopei

— M. scrofulaceum

—— M. marianum

M. gallinarum

M. aurum

50% 60% 70% 80% 90%
scoto. DR L —FK T 5,

(2) M.marianum \ZKRDET M. scrofulaceum
RigBo (i) M.marianum i3 2 38 arysulfatase [I5pe
P (ii) 0.2% PAS iucSH L7y ;  (iii) nicoti-
namidase 35X U° pyrazinamidase [#, 7-72 U gk
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v o
e SN P E & &
o?;g;?;f&z_ gfﬂ;;a;;?ngi g;;};;z:o;,:f_ L] .5 %’ % Utilization of carbohyd.rates Acid from
rates as sole - as sole N pounds as sole 'g g ;‘:é‘ :'T; ::S"ege:?:‘;rg? ;;):tag:,zi‘n;:lr;::n carbohy-
C source‘for land C source N source for Z | \z “ P drates (*9)
growth (*5) (#6) growth ¢+7° oD AN
&S =
I o o
P G G MA PINSuNO;| — |+ + + A P —_
— = GS A — |+ + + P —
G E P13 — GS A PIN NOg— |+ + +| GF AC Sc MP Fu —
G S P — GS A P NSu —|++4++|GF A Sc P —
G S P — GS AUPINSuNOg|— |+ + +| GF A Sc P —
G SEP — GS UPINSuNOg|—|+ + +| GF A Sc P Fu —
G Ep — GS UPINSuNOg|— |+ ++| GF A Sc P Fu —
G P — GS UP NSuNOj|— |+ + +| GF A Sc P Fu —
G S P — GS UP NSuNQy|— |+ + +| GF A Sc P Fu —
G SE — GS UP NSuNQg|— |+ 4+ +| GF A ScMP Fu —
- G |6 AP NSu |—|+++[GF A S P —
GF P G GS A P NOg|—|+ + +| GFSAC Sc MP Mo Fu —
GF P G GS A SuNOg| — |+ + + | GFSAC Sc MP Mo Fu —
G P — G A P NSuNOg| — |+ + +| GF A P —
G S P — GS U SuNOg| — |+ + +| GF A P —
G — G AUPINSuNOg| — |+ 4+ +| GF A Sc MP Mo Fu —
(+6) Utilization of nitrogen compounds as the sole simultaneous source of nitrogen and carbon for growth. G=L-

glutamate ; S=L-serine ; Gc=glucosamine-HCl; A=acetamide; B=benzamide; M=monoethanolamine ;

trimethylene diamine.
(«D

T=

Utilization of nitrogen compounds as the sole source of nitrogen for growth. G=L-glutamate ; S=L-serine ;

M=L-methionine ; A=acetamide ; B=benzamide ; U=urea ; P=pyrazinamide ; I=isonicotinamide ; N=nicotin-
amide ; Su=succinamide ; NOg=nitrate ; NO,=nitrite.

(+8

Utilization of ten carbohydrates as the source of carbon in the presence of glutamate-nitrogen. G=glucose ;

F=fructose ; S=sucrose ; A=acetate ; C=citrate ; Sc=succinate ; M=malate ; P=pyruvate ; Mo=malonate ; Fu=

fumarate.

Acid from carbohydrates. G=glucose ; M=mannose ; G=galactose ; A=arabinose ; X=xylose ; Rh=rhamnose ;

T =trehalose ; Ra=raffinose ; I=inositol ; Mt=mannitol ; So=sorbitol.

X 1BORILDT, KhNCERIITER

(3) M. xenopei O 2 #EiL, BT S-value ¢
DIgh DEXRULY, FHCHRRLARD L RANRE
LWL WA DB, ThbbERICHCERT,
ATCC 19156 kD HEEH 37°C THEME L Z L ITER
T AU B D, ORI 45°C TRENIVOIK,
LRFMBEABIT 37°C Tisbhic, TORDER
ChbbhicERIE, REREL VS 1R bR
IRCFEVE B D, D&, BEHNSRETRICH?
TORIEAS & LTIHRRE Sidie b7gvo

M. xenopei S M. scrofulaceum ¥ RigBm e LT,
KD EM BT b bo (1) M.xenopei (% 0.2% PAS #%
i St Ly ; (il) 45°C TRE TS ; (iii) nicotin-
amidase 35 X Uf pyrazinamidase 232 #: (ATCC 19276);
(iv) glucose % Cif & LTHIA L7\~ ; (v) glutamate
-N BFETF o CEABRRIM. avium BTho, T

7> glucose, fructose, succinate % Fl|fe-3*, ace-
tate s X ¢ pyruvate OA¥FIBT %,

kD> M. xenopei DHARIE, M. avium ORI
L<ER, Moavium DX, (1) #EEFE; (i) 2
38 arylsulfatase j# ; (iii) NH,0H 0.25~0.5 mg/m/
CRED S LT TE R,

L EDRFH S, o E S BE DR Mscoto (X Prissick
& Masson™®1®) D4 Uiz M. scrofulaceum (= —33
5 LBERETH D, METbhbIUIERRX
M. scrofulaceum 2% (B | #BH355:LThH, Hic
DEFNILIBH O, ThEMILO species ¥ LTRED
5 BNEMTH Do M. scrofulaceum DFEZHIL, Prissick
& Masson!®1®) DA TIE, B FREL TERL L
scoto. TLMmb b xichokdy, F2HY KL &
{, ZOHERLBOM LD, SHRARTRLLZ
{, BISHET one cluster K Lz & Thut, —it
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species kDT I\ Bbh b,

AL, —F, bhbIkOHEECHER Lich
e bl X e Tsukamura!® [ ZEEISET, M.
avium, M.terrae, nonphoto. 3 X U scoto. pi—D2>D K
X\~ cluster #{E5 = L &R LA, T O scoto. i M.
scrofulaceum i3 his HRADT, ¥, M.scrofula-
ceum, M.avium, M.terrae DBEF% & 5 IR B0 h
FELith, L TX LI nonphoto. DMfir % & 5 K 5 o>
MRIEE D, ZhiekTsbhbhOBERIZ220D
RN B —DIXREE YE D M. avium, M. terrae,
M. scrofulaceum i @ DEHXFDEFEFRL, ThbD
SEEMES “M. avium-group” X\~ 5 SETERBTHHE
Thho X Zh bOREFELRTLDLCLEL M.
avium » LT, FOHREMED subspecies & 520k
BETHDBo BEDES, § 413 International Code?Viz
HDOT3 LK LD, T M. avium, M. terrae, M.
scrofulaceum X F N Fh M.avium subsp. avium, M.
avium subsp. terrae, M.avium subsp. scrofulaceum
7c%, Runyon® 3ERMEEMOE D 3 BRM
AR LT 5%, International Code TiXEE% b
T b, bhbiuill k2 DO WThrw L S
LTHE, BEOGL/E L DI, ¥R D, TORARL
X b M.avium, M.terrae, M. scrofulaceum 7 ¥ DRSO
FEMEENERTESL, £D5 % nonphoto. % $ #H /¢
{ M.avium DFHRIED 5 50 5Th %, bbbl
RT3 X 512, M.avium, M.terrae, nonphoto. s ¥ D
IDHEEIL, 7O species LT 51 EDETIXILN X
5B A, bhbhMz Ziew5 [Mavium] Fid M.
avium DEFEDILKTHDT, FDic subspecies %
FELT, species HOFEHDOEFXRALII LT DD
DThD, ZDML, FICIB% bl Meissner?, Bojalil
et al.¥, Wayne?® o nonphoto. D¥fli7c M.avium [F]
EHLILR B, 1ok 24X Wayne (X nonphoto. % M.
avium Y RIET B L kb, M.terrae, M. gastri ig ¥ %
7.0 species D TWBH, bhbh OEHSTED
BETIX, M.avium ¥ M.terrae L3 X W E&THDY,
nonphoto. {X ¥z LA M. scrofulaceum V3H\ o Wayne ©
B bhbh OB DZL, Wayne Offf i LctER
DEDPINTDTES S LEZX Do

Nonphoto. ¥ scoto. DEFIL AT D HFED— B KT
T TR AL B, nonphoto. DT 37°C ¥ TL
WREERT, amidase R BDH DIX, M. scrofula-
ceum TIXTLIZFELLBELUL T3, —7 scoto. DI
3 M. xenopei DT r { 45°C RHE L, nicotinamidase
33 X X pyrazinamidase [ D DA% B, BEDOEFE
HEEEIL S DTIX /L, HIHRBEHT X T scoto.
s 6 nonphoto. #FEMT 5 L L AEETH DM, LAl
DTIhbDEFBEFERTEANEAIRTL LWL

KBk #Ha2E BE6F

Bbhs,
] E

B A EOfEEM: scotochromogens A3 HEIRYEH—1e
MR A FRT T LB Lcht, &8 Zh bhiMycobacte-
rium scrofulaceum y —3 35 = L & DI M. xenopei
B IO M.marianum (3 M. scrofulaceum ) (3EF D
BTRFIN S,

M. avium, M.terrae, Runyon$ group II scotochr-

omogens, Runyon$ group III nonphotochromogens @
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