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There are many papers reporting that scotochromogenic mycobacteria similar to the group
II scotochromogens are found in gastric juice of healthy persons, soil, water, etc., their resem-
blance being mainly based on morphological and on some biochemical observations and no
acceptable identification being yet done.

According to the principle of numerical taxonomy (Sneath, 1957) (16), an acceptable
identification would be possible only when two groups of bacteria have similarity in a great
number of many characters tested at random. If two groups of bacteria belong to the same
species, they would show a much more similarity than show different species, and if they
belong to different species, they would show a considerable number of different characters.
Recognition of a species is based on a relative similarity among various bacteria.

In case of pathogenic scotochromogens, their uniformity in characters and formation of a
separate cluster in numerical classification have been demonstrated previously (Tsukamura,
1966) (22, 27). Accordingly, identification between the pathogenic scotochromogens and some soil
scotochromogens would be made provided a high similarity (S-values more than 91%) is shown

between these two groups of scotochromogens. Identification of some soil scotochromogens with
pathogenic scotochromogens could be done as follows :

Numerical classification in small schedule.

A small schedule of numerical classification was done using 100 characters described in the
first report of this study. The results are shown in Table 1. Three representative strains of
the pathogenic scotochromogens and 9 strains of soil scotochromogens showed S-values higher
than 91% and formed one cluster. It has been thought that the pathogenic scotochromogens
and these soil scotochromogens belong to the same species. The S-value table showed other two

* From National Sanatorium, Chubu Chest Hospital, Obu, Aichi-Prefecture, Japan.
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clusters, one group of two, slow-growing scotochromogens (2506 and 2507) and another of four,
rapid-growing scotochromogens (358, 312, 303 and 309).

Three types of scotochromogens isolated from soil.

As shown in the S-value table (Table ‘1),’
ing and one rapid-growing, were found in ‘soil scotochromogens. The first (strains 1959 to 370)

‘three types of sébtochromogens, two slow-grow-

was identified with the pathogenic scotochromogens, which was named provisionally M. aquae.
The second was considered to be a new species and was named Mycobacterium gallinarum (sp.
nov.). Strains 2506 and 2507 belong to this, Its ,hame is due to the fact that they have been
isolated from soil by fowl body passage. The thlrd formmg one cluster, belongs to a new
species that has been described recently by ’i‘sukamura (1966) (27), Mpycobacterium aurum.
This is a rap~1d—grow1ng-mycobacterlal species,and the strains 358 to 309 correspond to NCTC
10437 to 10440 :
strains (2506 . ATCC 19710-; 2507 =ATCC 19711 ).

Characters of these mycobacterial species, M. aquae, M. gallinarum and M. aurum are shown

respectively, which are depos,ited in the National Collection, London, as type

in Table 2, and those of M. aquae (pathogenic scotochromogens) are in the second report.

Comparison of virulence for mice between ‘t}fe pathogemc scotochromogens and the soil scoto-
chromogens, which belong to the same spec:es ’

Virulence for mice was tested takmg the ylable numbers in the lungs and in the spleen as
an index (CF1 strain of mice weighing 22to24g.). The resuits.are shown in Table 3. It was
shown that the pathogenic scotochromogéns have a higher virulence for mice than have the soil

scotochromogens. From these results, it is suggested that ‘some soil scotochromogens having a

high virulence, if exist, may infect human.
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Table 1. S-Value Table of Scotochromogenic Mycobacteria
!1 2 3 4 5 6 7 8 9 10 11 12 - 13 <14 15 16 17 18
(1) SJ-1 | 100
(2) SJ-5 97 100
(3) SJ-9 | 98 98 100
(4) 1959 93 93 95 100
(5) 356 92 94 92 89 100
(6) 357 93 93 93 90 99 100
(7) 364 95 92 92 87 92 91 100
(8) 366 95 94 94 91 98 99 92 100
(9) 367 91 91 91 8 97 98 91 97 100 '
(10) 368 92 92 92 8 92 93 92 94 93 100
(11) 369 91 91 91 92 95 96 89 97 94 91 100
(12) 370 93 93 93 90- 97 98 93 99 98 93 96 100
(13) 2506 81 8 8 8 8 82 79 81 80 79 82 80| 100
(14) 2507 82 8 8 8 84 83 80 82 81 80 83 87| 97 100
(15) 358 68 68 68 67 64 63 70 64 61 66 65 63| 70 71| 100
(16) 312 66 68 68 69 64 63 70 64 61 68 65 63| 70 71| 92 100
(17) 303 63 63 63 60 61 60 67 60 58 60 62 60| 64 65| 91 84 100
(18) 309 65 67 67 66 63 62 69 63 60 65 64 62| 69 70| 89 84 8 100
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Table 2. Comparison of the Characters of Scotochromogens
Colonialt NOs 2-W- Tol. Growth Organic acids Acid from
Strain 0.1% at Amidase®
Morph. Pig.! red.2 | aryl.® | P.A.¢ | 37° 45° as C source® carbohydrates?
SJ-1 S + — + - + - - A P -
SJ-5 S + - + - + - U A P —
SJ19 | s + - + - + - - A P -
1959 S + + + - + - — A P —
356 S + - + - + - U — —
357 S + - + - + - — - —
364 | S + - + - + - U - G M
366 S + - + - + - - - —
367 S + — + — + - — — _
368 s + — + — + - — A GM
369 S + - + - + - - — —
370 s + — + - + - - - -
2506 S — - U ASMPF —
2507 S — + — U ASMPF —
358 S + + + + + - UNP ASMI;F GM XT IMt
312 S + + + + + - UNP ASMPF|{GMAX IMt
303 s + + + + + — |AUNPAI| ASMPF | GM T IMt
309 S + + + + + — |ATU AlIASMPF|GM T IMt

* Strains SJ-1 to SJ-9 were isolated from human sources (pathogenic scotochromogens) ; strains 1959 to 370 were isolated
from soil sources; strains 2506 and 2507 were isolated from soil by fowl body passage ; strains 358 to 309 were isolated
from soil sources. Strains SJ-1 to 2507 are slowly growing scotochromogens, and strains 358 to 309 are rapidly grow-

ing scotochromogens.

Nitrate reduction.
Two-week-arylsulfatase .
Tolerance to 0.1% picric acid (Sauton agar).

QRN

succinamidase M=malonamidase

6. Utilization of organic acids for growth as sole C source.

ruvate B=benzoate Mo=malonate F=fumarate

Colonial morphlogy and pigmentation. S=smooth R=rough.

Amidases according to the method of Bénicke. Time of incubation was 16 hours. A=acetamidase B=benzamidase
U=urease I=isonicotinamidase N=nicotinamidase P=pyrazinamidase

S=salicylamidase Al=allantoinase Su=

A=acetate C=citrate S=succinate M=malate P=py-

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

IOt M. gordonae BZE U 5HH32>TL b, LA L Bojalil
EDFEHEd, B2HEPCHUILILLAEDX NS
WEWThH D, WWE, 2 hTbitbuliEE M scoto. &
FA—BEC A D 15 scoto. Js X OV 2 IR L Hitky
M. aquae ¥ B3 TEL . WTHIZ LTH = D species
DEBBIOCHERIE2EP K RTZ LT =0
species DEFITbNHLNIC L OTHEI Ihich DT
»%5,)

(2) 2P :2506” 3 Xt “2507” D 2¥ko =D
2B OBEERHRTHDT, HHEELEL DS,

Z % Mpycobacterium gallinarum (sp. nov.) r % %4
3%, slow grower \ZJ&3 %, M. gallinarum DH¥k
3, ABKNLEY=V VIRHET I LD, &
DEBENOHEINICT LI X %o

(3) #E3RE: “3587, “312”, “303”, “309” o 4
Bo ZOBIMICHRADOMICL Y FHEML LT HE
XNt h DT, Mycobacterium aurum k&L XNtc,
rapid grower &3 %, LAt 4 BKiX type strains ¢,
4 3 ® NCTC10437, NCTC10438, NCTC 10439,
NCTC 10440 iz 37 %0
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from Human and Soil Sources*
Utilization of Utilization of N-compounds Tol. to
Utilization of C-compounds as sole C source8 N-compounds as 0.25 mg/ml

N and C source® as sole N source!® NH,OH
G Su E — GS P NS NO, +
G — GS UP NS NOg +
G — GS UP NS NO; +
— GSM P I NS NO, +
— — GS UuP S NOg +
— — GS UP S NOg +
G M E P — GS UP NS NO, +
— - GS UP NS NOg +
- — G UP S NOg +
G M - G M UP NS NO, +
— Gl GS P I NS NOg +
— - GS UP NS NOg +
G P Gl GS A P NO, —
G Gl GS A S NOg —
G M T I MtSo F SuE P 13 23 | Gl Gc MT| GS A P I NS NOg -
GMAX I Mt So F E P 23 | Gl Gc M T| GSMA UPINSNO -
G M T I MtSo F S E Pprol323|Gl Gec AMT| GS A UPINSNQ —_
G M T I Mt So F E Pprol1l323|Gl Ge AMT | GS ABUPINSNO —

T =trehalose Ra=raffinose I=inositol Mt=mannitol So=sorbitol
8. Utilization of Carbohydrates as sole carbon source for growth. G=glucose M=mannose G=galactose A=arabinose

X=xylose Rh=rhamnose T =trehalose Ra=raffinose I=inositol Mt=mannitol
rose E=ethanol P=propanol pro=propylene glycol 13=1,3-butylene glycol

ene glycol

So=sorbitol F=fructose Su=suc-

23=2,3 -butylene glycol 14=1,4-butyl-

9. Utilization of N-compounds as sole, simultaneous N and C source for growth. Gl=L-glutamate S=L-serine Gc=
glucosamine. HCl A=acetamide B=benzamide M=monoethanolamine T =trimethylene diamine

10. Utilization of N-compounds as sole N source for growth.,

G=glutamate S=L-serine M=L-methionine A=acetamide

B=benzamide U=urea P=pyrazinamide I=isonicotinamide N=nicotinamide S=succinamide NOg=nitrate NO,

=nitrite
Remarks.

All strains have a negative niacin test, a positive growth on 0.2% Na-p-aminosalicylate-Ogawa egg me-

dium, a positive growth on 0.1% Na-salicylate-Ogawa egg medium and a positive growth on 0.025% 8-azaguanine-

Ogawa egg medium.

+1$¥ 538 scotochromogens Dk
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arum, M. aurum O 3TEZHFEIND, 2 HOHR
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A, M.aquae 3 XUt M. gallinarum (X slow grow-
ers T v, M. aurum % rapid grower \Z A%,

M. aquae D3> species 2 HDEFEIC OV TIEE
B LD, M. gallinarum i3 M. aquae ¥ {LIT\ %23,
KO THRTEITE %o

M. gallinarum 1% (i) iR % B35, (i) 0.1

% B X 0.2% picric acid = fif $ (Sauton F&X),
(iii)~(v) succinate, malate ¥s X ¢t fumarate % C{§
& LTHIA$%, (vi) L-glutamate @K NC e L
TFIAT 5, (vil) NH,OH-HC1 250 v/ml, 1% /|N)I| %
HIZRE LtV M. aquae 13, =0 7 HTDOWTHD
Bi#Ex 52 %0

%5 scotochromogens & +3# scotochromogens
DIIRCHTIEHOLE

BIEROMS LOMOERREHREL LT, vV AR
NTHHNEAHRBE, X3DLEHT, —BICHFESE
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Table 3. Virulence to Mice of Multiple Human Isolates and .
of Soil Isolates of Scotochromogens
| ‘ <Number of viable organisms per organ'
] Size of inoculation . . .
Time after inoculation
Strain (No. of viable -
| One week Two weeks Three weeks
| organisms) =
i Lungs Spleen Lungs ‘ Spleen Lungs Spleen
— T
SJ-1 1.4x10° 7,900 130,000 | 5,500 | ) 25,700 42 1,020
SJ- 2 1.1x109 265 T 538 | <43 <54 916 15,100
SJ- 3 5.1x108 i 300 - 2,570 <33 | 615 2,550 | 494, 000
SJ- 5 9.0x 108 . 2,570 /208,000 ! 288 ‘ 7,900 | 219,000 211, 000
SJ- 8 4.1x108 92 3,550 54 1,010 1,740 340, 000
‘SJ- 9 1.7x109 103 4,150 | 21, 600 700,000 | 1,590 280, 000
SJ-13 1.2x10° 50 f .. 5,280 ‘ <60 | 2,310 1,080 20, 200
3% . 6.7x10° 222 603 | <47 <104 <76 | <54
357 . 5.0x108 9 | 28| <45 <18 | <48 | <21
364 ’ ) ‘ 3 2 X 109 234 1,210 i <52 <76 <42 | 1<36
366 2.3%108 <27 b 21 : <38 27 <60 ‘ <33
367 I 7.7x108 .48 11,700 | <39 2,430 -+ <60 | <86
. 368 I 1.6x10° 5,410 252,000 <60 3,400 | <58 1, 460
370 5 ] 5. 0>< 108 ) <38 1,830 100 54,700 <71 <101

* Average in three mice.

Strains SJ-1 to SJ-13 are multiple human isolates (pathogénic scotochromogens), and strains 356 to 370 are soil

_isolates.

scoto. D% 5 HLEE scoto. X h LB HI
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EhHbR¥ELT, UED3BIIDID D species

«

LEZ bR b,
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slow grower /&L, M. aquae L &% Lico

2% . L8 scoto. 2 #, slow grower Z & L,
M. gallinarum (sp. nov.) L&% L1

% 3 : 45 scoto. 4 Pk, rapid grower i & L,
M. aurum (sp. nov.) rHEINt-o

(2) M. aquae, M. gallinarum, M. aurum DR
®E 2R LI & R tE scoto. X M. aquae = &3

%o
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© — species (M. aquae) BT 5, L 7o 530 T REMK
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