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Introduction

In the previous report (Tsukamura et al.: Kekkaku, 41 :401, 1966), the present writers
stated that pathogenic scotochromogens isolated in Japan showed fairly uniform characters and
were to be recognized as a species. These pathogenic scotochromogens were shown to be
identical as Mycobacterium scrvofulaceum (Tsukamura et al. : Kekkaku, 42 :219, 1967). On the
other hand, slowly growing scotochromogens occurring in the soil showed similar characters
with the pathogenic scotochromogens and were considered to belong to the same species
(Tsukamura et al. : Kekkaku, 42 15 1967). These results suggest a hypothesis that the
scotochromogens occurring in the soil or water (M.scrofulaceum) enter the human body and,
if there exist some strains with high virulence among them, they cause an infection in the
human, being influenced by the condition of the host. If this hypothesis is correct, it would
be expected that sporadic isolates of the scotochromogens occurring in sputa are M. scrofula-
ceum and their virulence is weaker than that of the pathogenic scotochromogens (multiple iso-
lates). The present paper dealt with the characters and virulence of the sporadic isolate-

scotochromogens.
Methods

The methods were described previously (Tsukamura et al. : Kekkaku, 41 : 395 1966). One
hundred characters previously described were tested. In addition, ten characters, utilization
of ten carbohydrates in the presence of glutamate nitrogen (glucose, fructose, sucrose, acetate,
citrate, succinate, malate, pyruvate, malonate and fumarate), were newly added to the 100
characters. Numerical classification was done according to the method previously described

(Tsukamura : J. Gen. Microbiol., 45 : 255, 1966). Two schedules were used; one consisting of

* From the National Sanatorium, Chubu Chest Hospital, Obu-cho, Chita-gun, Aichi-ken, Japan.
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the tests of 100 characters and another consisting of the tests of 110 characters (100 charac-
ters plus 10 characters of the utilization of ten carbohydrates in the presence of glutamate

nitrogen).
Results

Isolation of slow-growing scotochromogens

Sixty-six strains of slow-growing scotochromogens were isolated sporadically from the
patients hospitalized in the Chubu Chest Hospital during 4 years (from April 1961 to March
1965). Frequency of isolation was 66/35, 565 cultures (0.186%) (Table 1).

Characters of the sporadic isolate-scotochromogens

Forty-nine of 66 strains were tested for their biological and biochemical characters, and
the results obtained are shown in Tables 2 and 3. Characters of Mycobacterium aquae also are
shown in Table 2.

Numerical classification

The results of the numerical classifications made according to the schedule I (100 charac-
ters) and to the schedule II (110 characters) are shown in Fig.1 and 2. The sporadic isolate-
scotochromogens showed S-values of more than 91% to the M.scrofulaceum and M.aquae, and
they formed a compact cluster with these organisms.

Comparison of the virulence for mice between the multiple isolate-. sporadic isolate-a nd soil
isolate-scotochromogens

The results are shown in Table 4. The virulence of the sporadic isolate-scotochromogens

is less than the virulence of the multiple isolate-scotochromogens (pathogenic scotochromo-

gens).
Conclusion

Slow-growing scotochromogens isolated from sputa of tuberculous patients as sporadic
isolates were identified as Mycobacterium scrofulaceum. Mpycobacterium scrofulaceum and Myco-
bacterium aquae were shown to be identical.

Multiple isolate-scotochromogens (pathogenic scotochromogens), sporadic isolate-scotochro-
mogens and soil isolate-scotochromogens are M. scrofulaceum (M.aquae). The virulence for
mice of the sporadic isolate-scotochromogens was weaker than the virulence of the multiple
isolate-scotochromogens.

From the results obtained in the present study and in the previous studies, it is supposed
that M.scrofulaceum (M.aquae) occurring in the soil and water enter the human body as
sporadic isolates and, if the strains are virulent, they cause infection in human being influ-

enced also by the host condition.
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Table 1- Mode of Excretion of Sporadic Isolates

of the Scotochromogens

. Number| Frequency of Number
Number of colonies f

of excretion of of
per culture cases scotocrhromogens patients

1 54 | Once 59

2 7 Twice 2

3~ 4 2 ] Three times 1
~10 1 - T

5 Total 62
11~20 1 : S R

More than 100 1
Total 66 |

Examination period : From April 1961 to March 1965 (4
years). Frequency (The number of cultures in which
the scotochromogens were found/The number of total
cultures) =66,35,565=0.1862%.

3

66 £k scoto. DFEDKIE K 1R To FHEDHEE
VTHEE~ 35,565 BIDEEEIZOX, 66 [T, FOHEE T
0.186% &7c%,

REFER LOBENOREE IR L o102,

Numerical classification ($#)%%8)

FH 7 B BERR D 100 HERIT OV T Dfe Ay, X
HIZZh 5100 ]z, glutamate # NJEE L& WD
10 BRI DFIAD 10 Mk dnx T 110 Mk x Ay
BHEGGA LI, BMD 10 tElRiX, glutamate # N
B L L7k %= glucose, fructose, sucrose, acetate,
malate, pyruvate, malonate,
fumarate % Cif & LTRBICFIAT20ELDOBRFT,
X XIZER®H M. avium L group III nonphotochro-
mogens X FITAHHEL LTRERLACDDTHbD,

HEI B0 IERL -2,

citrate, succinate,

EBREARE L UEE

Sporadic isolate-scotochromogens o ik

3 EMBNT /B L 7o sporadic isolate-scotochromogens
D 66 FRDOHFT, 49 FROWTEMcERK OB % T
Dlo TD 49 BRIIFBBSDOEVEEND 49 ADBE D
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F—B&E» D2 E ¥ 713 3 @EHE L2 fITIY, ROk
HOBRE BREX T AN,

49 BROEREY—FELTURE, £2H XK 3 DT
L { Tl b, sporadic isolates 49 DRI X T
I<EUL T2,

Small schedule-numerical classification

HOGBEOERZRRTHE MN1KIURK20Z L
{78%o R 12100 tefkx A8, 20X 110 #k
ERWIBATHLL . ZORMSEITIL, M. xenopei?)26)
M. aquae??®, M. aurum?29
HEAANTK, M.aquae 13 Dr. R.Bonicke X b, M.
xenopei ¥ XU M. scrofulaceum . Dr. E. F. Lessel
(ATCC=American Type Culture Collection) k b 435
Ihic,

B ED4ESE, sporadic isolate-scotochromogens
(%, M.scrofulaceum 3s X8 M. aquae & ¥ 3=, S-
value 91% LA o compact 7¢ cluster 2435, &
12 M. scrofulaceum ATCC 15978 L DIALIMEN B\ o
$7/c3>H sporadic isolates (3 M. scrofulaceum ¥ [R5E
INDHE BT, M scrofulaceum )y M.aquae X\
[A]l— species Th? Z AR NI,

—HDWIkA species R TH0E 2 (L, b o
species X DD 5 X TREI N B NET,
201 L3 Z e 2Tt are b 2 izv 2 is
Lo LU M. scrofulaceum OBBE, BHTH &L,
M. tuberculosis s X 0¢ M. bovis (=335 S-value (%

M. scrofulaceum!®19),

S-value
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Table 3. Characters of Sporadic Isolates of the Slow-growing Scotochromogens
Number Number
l of t of
strains strains
Character | showing Character showing
I the ] the
positive positive
reaction reaction
Rough colonial morphology 0/49 | Sucrose 0/49
Colonial pigmentation | 49/49 Ethanol 27/49
Photochromogenicity 0/49 Propanol 48,49
Growth rate (rapid growth) 0/49 Propylene glycol 0/49
Nitrate reduction 0/49 I 1, 3-Butylene glycol 0,49
3-day-arylsulfatase 0/49 1, 4-Butylene glycol 0,49
2-week-arylsulfatase 42,49 ‘ 2, 3-Butylene glycol 0/49
Salicylate degradation 0/49 | Mannose 0/49
PAS degradation 0/49 Galactose 0,49
" Growth on PAS medium (0.2%) 15,49 Arabinose 0/49
Growth on NH,0H medium i Xylose 0/49
62.5 ug/ml 49/49 | Rhamnose 0/49
125 pg/ml 49/49 | Trehalose 0/49
250 ug/mi 48/49 Inositol 0/49
500 ug/ml 34/49 ’ Mannitol 0/49
Growth on 0.1% picric acid 0/49 Sorbitol 0,49
Growth on 0.2% picric acid 0/49 l Utilization as N and C sources
Growth at 28°C 49/49 | L-Glutamate 27,149
Growth at 37°C 49/49 ,’ L-Serine 0,49
Growth at 45°C 0/49 '  Glucosamine-HCI 0/49
Growth at 52°C 0/49 | Acetamide 0/49
Acetamidase 0/49 i Benzamide 0/49
Benzamidase 0/49 Monoethanolamine 049
Urease 47/49 i| Trimethylene diamine 0/49
Isonicotinamidase 0/49 |’ Utilization as N source
Nicotinamidase 0/49 L-Glutamate 49/49
Pyrazinamidase 0/49 | L-Serine 49/49
Salicylamidase i 0/49 L-Methionine 1:49
Allantoinase 0/49 Acetamide 18 49
Succinamidase 0/49 l Benzamide 1/49
Malonamidase 0/49 | Urea 16,49
Ctilization as C source Pyrazinamide 49/49
Acetate 49/49 ‘ Isonicotinamide 49/49
Citrate 0/49 Nicotinamide 49/49
Succinate 0/49 ‘: Succinamide 19,49
Malate 0/49 " Nitrate 49/49
Pyruvate 49/49 ¢ Nitrite 049
Benzoate 0/49 | Niacin 0,49
Malonate 0/49 | Growth on TCH medium (10 ug/m!, 19/49
Fumarate 0/49 i Growth on salicylate medium
Acid formation | 0.05% salicylate 49,19
Glucose 0/49 0.1% salicylate 18 19
Mannose 0/49 1 Utilization as C source in the
Galactose | 0/49 | presence of glutamate nitrogen
Arabinose 0/49 Glucose 1449
Xylose 0/49 | Fructose 35/49
Rhamnose 0/49 Sucrose 649
Trehalose 0/49 I Acetate 17749
Inositol 0,49 " Citrate 1,49
Mannitol 0/49 | Succinate 2649
Sorbitol 0/49 Malate 6 49
Utilization as C source I Pyruvate 16 49
Glucose 47/49 Malonate 4,49
Fructose 4/49 | Fumarate ’

3/49



Fig.1. Diagrammatic Representation of the
S-value Table of the Scotochromogenic
Mycobacteria, Obtained by Shading the
Squares of the S-value between the
Strains. Schedule I (100 characters)

1234567 80910111213141516171819202122

B 100~9%6% E 95~91% [ ]90—-86% 85~81%
(J<70%

The order of strains is as follows (from the top (left)
to the bottom (right)) :

(1) M.xenopei ATCC 19156; (2) M =xenopei ATCC
19276 ; (3) M.aquae SN 601 ; (4) M aquae SN 645; (5) AL
aquae SN 651 ; (6) M.aquae SN 703 ; (7) M. scrofulaceum
ATCC 19073 ; (8) M. scrofulaceum ATCC 15978 ; (9) Spo-
radic isolate No.622; (10) Sporadic isolate No.623; (11)
Sporadic isolate No.625 ; (12) Sporadic isolate No.626 ;
(13) Sporadic isolate No.628; (14) Sporadic isolate No.
629 ; (15) Sporadic isolate No. 630 ; (16) Sporadic isolate
No.631; 17, Sporadic isolate No.632; (18) Sporadic
isolate No.633 ; (19) M.aurum NCTC 10437 ; (20) M. aurum
NCTC 10438 ; (213 M awrwm NCTC10439; (22) M. aurum
NCTC 10440.

80% LLF, M.novum, M. marinum =
4% S-value X 85% LITIiZe &¥5DT, Ihb
@ species ¥ DXL S Th D, BEIC/L 5 DI,

“M. avium-group” TR 5 M. avium, M. lerrae,

M. gastri, M.intracellulave (Battey) X DX 7309
LL B baThwnwz & T, & 212 M. intracellulave L
DOEIZ B FER I ORI E  H D0 E S hh IR E
L7y M. scrofulaceum (aquae) & M. avium ¥ X8
M. terrae ¥ DX PNTDONTITEER L7219, “M. avium-
group” PIDOAAILDEAFIZOVTiL, ThAMMEDRFA
OB TEHD Z LIhADAR, FIOBETEER Lo,

Y <2 M.scrofulaceum (aquae) r M. intracellulare
DBAFRILEL AT L DR G LB Z L L B2 2,

4 LI 4, WA E— species EE2 b b Z kb
W, D EAHEY M. scrofulaceum (aquae) \ kA 5

M. kansasti,

B O m4a3E BT

Fig.2. Diagrammatic Representation of the
S-value Table of the Scotochromogenic
Mycobacteria, Obtained by Shading
the Squares of the S-value between
the Strains. Schedule II
(110 characters)

1234567 8910111213141516171819202122

MW 100-97% 95-91% [ 190~86% [_]85~81%
[(J80~76% [1<70%

The order of strains is as follows (from the top (left)
to the bottom (right)) :

(1) M xenopei ATCC 19156 ; (2) M. xenopei ATCC 19276 ;
(3) M aquae SN 601 ; (4) M.aquae SN 645; (5) M. aquae
SN 651 ; (6) M aquae SN 703 ; (7) M. scrofulaceum ATCC
19073 ; (& M. scrofulacewn ATCC 15978 ; (9) Sporadic iso-
late No.622; (10) Sporadic isolate No.623; (11) Sporadic
isolate No.625; (12) Sporadic isolate No.626 ; (13)Sporadic
isolate No.628 ; (14)Sporadic isolate No.629 ; (15) Sporad-
ic isolate No.630; (16) Sporadic isolate No.631 ; (17)
Sporadic isolate No.632; (18) Sporadic isolate No.633;
(19 M. aurum NCTC 10437 ; (20) M. awriwm NCTC 10438 ;
21 A aurum NCTC 10439 ; (22) M awurwm NCTC 10440.

LEID NN OWTE T, M. scrofulaceum ¥ M.
aquae Y \L[Fl—Th 5 L& ichs, WL pathogenic
scotochromogens @ species 44 & LT, 3 12
Kot B 5005 2 & TH %, Bonicke (%, Galli-
Valerio®™ o @ {IZ (844G % 0T M. aquae 75 % 4%
IR LTV A2, L LitlZe»s 54 B Galli-Valerio
@ original strain (27¢ < 7c> T\ 5%, Bonicke OFLF
CINEHEOERIRDOI L ThHD, “Bik O fk U
FALTT7=v s ViTERZIRTEY, LFLLIT
{5 7% control Z 513 Tuvd it 2372 T LT
30 FLLERNCZFRES MR (U fi 2 D 32 b 23
BT MIREMED S\ Lo hs DT 4 B, Lausanne Collec-
tion ({737 Galli-Valerio dff7s M. smegmatis »
DTN TH, (ZUSHT scoto. 12X % IRRYeA 30 L
7= Galli-Valerio @ priority #4322 11y s
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Table 4.

Comparison of the Virulence for Mice between the Multiple Isolate-,

Sporadic Isolate- and Soil Isolate-scotochromogens

Number of

Number of strains

Virulence for mice

strains tested Grade Grade Grade Grade Grade

0 1 2 3 4

M. scrofulaceum (aquae)
Multiple human isolates 9 0 0 4 4 1
Sporadic human isolates # 14 1 11 2 0 0
Soil isolates 7 0 4 2 1 0
M. avium 8 0 0 1 2 5
M. intracellulare* 15 0 5 2 4 4
M. terrae (Tsukamura’s) 15 0 7 4 4 0

One milligram of the test organism was inoculated intravenously to ten mice of the CF1 strain weighing 22 to
24 g, and, counting the viable numbers in the spleen and in the lungs as a measure of the virulence, the virulence
was grouped into five degrees, grade 4 being the most virulent and grade O being defined the less virulent. As
to the defini tion of the virulence and the method, refer Jap. J. Tuberc., 13:49, 1966.

* Pathogenic nonphotochromogens or Battey organisms (Runyon: Amer. Rev. Resp. Dis.. 95: 861, 1967).
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