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Previously, Tsukamura and his associates!"~!®) gtated that all of multiple human isolates,
sporadic human isolates and soil isolates of slowly growing scotochromogens belong to one
species, Mycobacterium scrofulaceum (M.marianum or M.aquae might be suitable for the species
name). On the other hand, Wayne et al.!® stated that pathogenic scotochromogens (scrofula
type) and tap water scotochomogens (aquae type) may be different species. To test these two
possibilities, the present study was made on the tap water scotochromogens received from Dr.
Lawrence G. Wayne, Veterans Administration Hospital, San Fernando, California, in respect to
97 characters previously discribed!" as well as other 5 characters.

In comparison of the tap water scotochromogens with “Hypothetical Mean Organisms”
(HMOs)!® of various mycobacterial species or their subgroups, the tap water scotochromogens
showed the highest S-value to the HMO of the sporadic human isolate-scotochromogens (according
to Tsukamura, a subgroup of M.scrofulaceum). However, these showed also high S-values
as high as entering the permissible low limit of some species of Group II and Group III (Tables
1 and 2).

These results showed that, although the tap water scotochromogens most resembled the
sporadic human isolate-scotochromogens, there remained a possibility that they can belong to
other species of the Group II or Group III. It was noteworthy that the S-values for the tap
water scotochromogens to the HMO of the sporadic human isolate-subgroup were only 1 per
cent higher than those to the HMO of the multiple human isolate-subgroup (Table 1). The
absence of clear-cut separation in a numerical comparison between the tap water scotochromogens
and the other scotochromogens seem to indicate that these all are regarded as a species.

The tap water scotochromogens showed similar features with other scotochromogens in
respect to the “distinguishing characters of the Group II and Group III, excluding M.
flavescens™'®) (Table 3).

The tap water scotochromogens showed similar features with other scotochromogens in
respect to the “characters useful for differentiation between subgroups of the Group II and
Group III”1®(Table 4). .

In view of the results obtained, except for M. xenopei and M. flavescens, six subgroups from
M. scrofulaceum (reference strains) to M.aquae shown in Table 4 seem to be gathered to one

species, M. scrofulaceum (or, according to Tsukamura’s recent proposal, M.avium subsp. scro-

* From the .National .Sanatorium, Chubu Chest Hospital, Obu, Chita-gum, Aichi-ken 474
Japan.
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However, the tap water scotochromogens or the sporadic human isolate-scotochromogens
were differentiated from the multiple human isolate-scotochromogens (pathogenic scotochromo-
gens) by their high susceptibility to ethambutol (Table 4).

It is certain that this sporadic human isolate or tap water-subgroup is differentiated from
the multiple human isolate-subgroup not only by tween hydrolysis reported by Wayne et al.'®

but also by ethambutol susceptibility.
bgtween these two subgroups.

Other characters are not yet distinct for differentiation

However, this separation of two subgroups does not yet mean that these two subgroups

are different species.

S-values between them!V),18),

These two subgroups showed a high similarity as seen in the high
Until a more clear-cut separation, as statistically significant, is

made by a numerical classification, these two subgroups, the sporadic human isolate- and

multiple human isolate-subgroups (or the scrofula and aquae types) should remain still as two

subgroups or two varieties of the same species M. scrofulaceum.

authors!® reported that these two subgroups differ in their virulence for mice.

tigations on this problem are expected.

Previously, the present
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Comparison of Some Scotochromogens with HMOs of

Various Mycobacterial Species

S-value (%) for test scotochromogen to HMO

Scotochromogens tested §
2 3 4 5 6 7 8 9 10

Table 1.
Permissibie
- R

¢9) 1
M. bovis 97 77
M. tuberculosis (wild) 96 76
M. tuberculosis (labor) 100 75
M. novum 97 81
M. kansasii 93 79
M. avium 90 93
M. nonchromogenicum 91 93
M. gastri 91 90
M. intracellulare 88 91

M. sevofulaceum
Multiple human isol. 91 92
Sporadic human isol. 95 91
Soil isolates 94 92
M. marinum 86 82
M. thermoresistibile 88 78
M. chitae 94 80
M. borstelense 89 69
M. abscessus ‘ 86 71
M. fortuitum (thermophil) 91 66
M. fortuitum ( fortuitum) 83" 62
M. phlei 89 63
M. aurum 84- 61
M. parafortuitum 80 59
M. lacticola 93 47
M. smegmatis 93 | 42

82 78 74 72 73 73 72 74 76
81 7 73 72 72 71 73 75
80 76 72 74 73 71 70 72 76
80 82 82 76 81 83 82 82 82
82 78 82 82 83 79 80 82 84
88 92 92 86 89 93 92 90 90
88 90 94 88 93 95 94 94 94
91 87 91 87 92 92 91 91 93
86 90 94 90 91 93 94 92 90

87 93 97 89 94 96 97 95 93
86 92 96 92 95 97 98 95 94
87 91 95 87 94 94 95 95 93
81 81 85 87 86 86 87 85 87
77 79 79 77 78 80 81 77 77
77 77 83 81 82 82 83 81 81
70 70 74 72 75 73 74 74 78
68 70 76 74 79 75 76 78 76
63 67 69 67 70 70 71 69 67
59 63 67 65 68 68 69 67 65
62 60 64 68 65 65 66 64 64
56 60 64 64 63 65 66 62 62
58 56 60 62 61 61 62 60 58
44 44 48 50 49 49 50 48 50
41 39 43 45 44 44 45 43 41

* Permissible low limit of species was determined as a S-value (%),
Since the limits of {(mean intraspecies S-value)+2x(standard deviation)} actually included 95% of the

viation)}.

{(mean intraspecies S-value)-2x(standard de-

membership of a species, a range over the permissible low limit also has to contain 95% of the membership.

$ 1. M. xenopei ATCC 19250
3. M.paraffinicum ATCC 12670
5. M. marianum ATCC 19275

2. M. xenopei ATCC 19970
4. “Gause” scotochromogen ATCC 15078
6. M.scrofulaceumn ATCC 19981

7~10. Tap water scotochromogens ATCC 19277, ATCC 23283, ATCC 23284, ATCC 23285
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S-value ¥R TEAVIBERYE~T, R20Z: <k
60

F1 K& HEMDO members © 95% ¥ AUMAY [
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B Mauw ®25
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DRI HED M. avium) O X JicH Hie 9 RS 2
7ito M.avium-group i = O+ T acetate Fif, pyru-
vate FIf§, propanol FIID 3ZEDA (2HKDZ L b %
V) T, iy RTEE LTHRSHION D,
4 Group Il OAHONRY A 5 &, aquae B fED
subgroups L OB RKE R L THH, 2REDLIT
V1o M. flavescens (¥ 7:i3 M. acapulcensis) 3 M.avi-
um-group [CIT ALV DT, fL i RONERYR
LT\ 3%,

&g 41 M. avium-group P30 subgroups DX 5
HAL 14 R RT, o4 T glutamate-N #
£ To glucose FIf, EB ittis X 1x NaNO, iitfi= 58
+25#RiIZ, &0 S-value s X< HMO Mz
RAVHLRTUVIEL,

ZDX4D 14 ERTHET 5 L, aquae iz, EB
REXREILVAT, B [MREYAST R scoto-
chromogens | ¥ {l7-tERA /R L TV 5,

Wayne 7t bW ORERYARD E, HEMIZ aquae By
scrofula AL FTX B#EKi2. Tween KMEEENE—
THHILBbhd, £5T5L, §Z 12 EB j#t:
ERSEEDPTTL, MELXFILOBERZERE 28R
LW T ERTL D, BREKCKRH L EWRBRE L ~< Y
AR THBIOENR DB, ThiBREIELIZV2

Table 2. Comparison between the Species Name Received and the Species of Which
HMO Showed the Highest S-value to the Test Scotochromogens
Strain | Species name received | scotochromouen ahowed the hishest & rpize
ATCC 19250 M. xenopei § M. avium, M.nonchromogen (93%)*
ATCC 19970 M. xenopei $ M. gastri (919)*
ATCC 12670 M. paraffinicum § M. scrofulaceum (multiple) (93%)*
ATCC 15078 “Gause” scotochromogen M. scrofulaceum (multiple) (97%)*
ATCC 19275 M. marianum M. scrofulaceum (sporadic) (92%)*@
ATCC 19981 M. scrofulaceum M. scrofulaceum (sporadic) (95%)*
ATCC 19277 Tap water scotochromogen M. scrofulaceum (sporadic) (97%)*
ATCC 23283 Tap water scotochromogen M. scrofulaceum (sporadic) (98%)*
M. scrofulaceum
ATCC 23284 Tap water scotochromogen (multiple, sporadic, and soil) (95%)*
ATCC 23285 Tap water scotochromogen M. scrofulaceum (sporadic) (94%)*@

* The highest S-value shown by the test scotochromogen.

% HMO of M. xenopei and HMO of M.parafiinicum were not tested, as they had not yet been prepared.

@ Out of the permissible low limit.
Abbreviation. multiple=multiple human isolates
sporadic=sporadic human isolates
soil=soil isolates
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febve LIcHIDT, WY HBAIBIREIC 72 DlRA: 2
RThHETHE, WEL2DD species L T5X D
iz, —D® species o subtypes & L Tis{ HNRYT
»5LBbhse

Te3sE 41242 M. avium-group 1= B X 7c\ M. flave-
scens (M.acapulcensis ¥ [M—) R Mxich, ZOWit

Table 3.
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EB WAz, 2> NaNO; WHeni » % 4 ¢, foo
scotochromogens L XX TC& %,

M. flavescens Y fh D FIMBD: & 5 2 O ¥ F 3 36
JUVRIDOEEDLRDOZ L S EBEN D, (1) BN
RE DR RE D scotochromogen TH 25 (R K E
FMRY), (2) 0.2% picric acid &% Sauton MK 58

Response to the Characters Distinguishing the Group II and
Group III Mycobacteria from the Other Mycobacteria

Number of ltruln:oh'owlng a pD"li!lVe- character
Character e
xen ‘ scrofula| multi | sporadic soil tap aquae | flav
Number of strains teste.d | 4 L 3 26 —_|__“4_9 ‘ —;6 ——‘ 4 I 2

Rapid growth 0 0 0 0 0 0 0 0
Tolerance to 0.2% picric acid 0 0 0 0 0 0 0 0
Acetate as C source 3 3 25 49 8 4 4 2
Pyruvate as C source 3 3 24 49 6 4 4 2
Succinate as C source 0 0 2 0 0 0 0 (2)
Fumarate as C source 0 0 0 0 0 0 0 0
Malate as C source 0 0 0 0 0 0 0 0
Propanol as C source 2 1 16 48 5 2 0 2
Nitrate reduction 0 0 0 0 0 0 0 2

xen=M. xenopei (ATCC 19156, ATCC 19250, ATCC 19276, ATCC 19970)
scrofula=M. scrofulaceum (ATCC 15978, ATCC 19073, ATCC 19981)
multi=Multiple human isolate-scotochromogens (pathogenic scotochromogens ; identified as M. scrofulaceum by Tsuka-

mura et al.}®))

sporadic=Sporadic human isolate-scotochromogens (identified as M. scrofulaceum by Tsukamura et al.!%))
s0il=Soil isolate-scotochromogens (identified as M. scrofulaceum by Tsukamura et al.!®)
tap=Tap water scotochromogens (ATCC 19277, ATCC 23283, ATCC 23284, ATCC 23285)

aquae=M.aquae (SN 601, SN 645, SN 651, SN 703)

flav=M. flavescens (M.acapulcensis also showed the same characters)

Table 4.

Response of Various Scotochromogens to the Characters Useful for

Differentiation between Subgroups of the Group II and Group III

Number of strains showing a positive character

Character xen ‘ scrofula | multi |sporadic soil tap aquae flav

Number of strains tested 4 ‘ 3 26 49 10 4 4 2
Growth at 28°C* 1 |3 26 9 | 10 | 4 4 2
Growth at 37°C* 4 3 26 49 i 10 4 4 2
Growth at 45°C* 4 0 2 0o | o 0 0 0
2-week arylsulfatase 4 3 24 42 ‘ 9 4 2 2
Colony pigmentation** 3 3 26 49 10 4 4 2
Growth on 0.5 mg/m! NH,0H* 0 3 19 34 0 4 | 2 | o0
s ource Gitamare ) ¢ o | 3 |2 | 4 | w0 | 4 | 4 2
Urease o | 3 1 47 2 1 | 3 ’ 2
Nicotinamidase 4 | 1 1 7 0 0 ‘ 0 2.
Pyrazinamidase 4 | 1 1 7 0 0 | 0 | 2
Resistance to EB (2.5 ug/ml)* } 4 J 3 22 2 6 1 I 2 | 0
Resistance to EB (5.0 ug/mi)* | 4 3 19 0 5 1 1 0
Resistance to 0.1% NaNO,** J 0 J 0 0 0 0 0 ‘ 0o | 2
Resistance to 0.2% NaNO;** 0 ’ 0 0 0 0 o | o 2

* Tested on Ogawa egg medium
** Tested on Sauton agar

As to the abbreviation of the scotochromogens tested, see Table 3.
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5, (3) MR TH &, (4 EBRitc Lo (5)
NaNO, §itTah %,

M. avium-group IZ A b Yo\ M. flavescens k&< &,
Group Il 1242 2 o species DA B D L H XL HOH
RUTHE, Tt M xenopei & M. scrofulaceum
D2MTH D, 4D M scrofulaceum h o> M.aquae
WTED6OOHMIFA—HML EXHEXETH Do

M. xenopei % M.scrofulaceum H» & DRI,
(1) 28°C iwRH L\ (2) 45C K RWT 3o ()
NH,OH- HCl, 500 ug/ml, 1% /]°|i5spic % Lo\ (M
W 250 ug/ml 1= L RWL7EV)o (4) glutamate ¥ N
& LT, glucose X BMIFIH Licy o (5) urease (—)
T, nicotinamidase 38 X ¢ pyrazinamidase (+) T»

%o
[ n

Tap water scotochromogens {3, [#ISAYICEFH S
WX h % scotochromogens | (LB d X S LTV 5,
FiX L Hic ethambutol i BETH S AT, MMOEHL
X IhB, LiL Wayne fer D\ 5 Tween KMRAE
DEXMZTH, B0 species ¢ FHROETIX L&
Bbhbd, L1 s DT, tap water scotochromogens
X, BEDLZAH M.scrofulaceum o a variety &3
HONERYLBbh%,

(Mot LTy 727212 Dr. L. G. Wayne, Ve-
terans Administration Hospital, San Fernando, Cali-

fornia I #MEEX R T 5.)
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