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TWO CASES OF MYCOBACTERIOSES CAUSED BY ATYPICAL
MYCOBACTERIA, BATTEY BACILLI, WITH SPECIAL
REFERENCE TO BACTERIOLOGICAL INVESTIGATIONS*

Hajime SAITO, Makoto FUJIWARA and Kanesuke NUMATA

(Received for publication November 7, 1968)

Two strains of mycobacteria were isolated from two patients (Okada and Okutsu) who had
been treated as pulmonary tuberculosis cases. These strains were considered as causes of
infections of these patients, because of the frequencies and numbers of colonies of isolations.

In order to identify these strains of mycobacteria, various biochemical and biological
characteristics, and pathogenicities to mice and rabbits were investigated. The cultures used
in this study were the Okada strain and the Okutsu strain which had been isolated from sputa
of these patients, and as the control, the Okayama strain of Mycobacterium (M.) intracellulare,
M. terrae 1722, M.gastri W-417 and the T-435-5 strain of Subgroup ‘V' of Group III nonphoto-
chromogens, the Kirchberg strain of M.avium, M. tuberculosis, Hg;Rv and M. bovis, Ravenel
were used.

Biochemical and biological characteristics of the Okada strain and the Okutsu strain were
as follows : Colonies of both strains on 1% Ogawa egg medium and 7 H10 medium were non-
photochromogenic and smooth. Two organisms gave negative cord formation and neutral red
test. Growth was observed at 22°C, 33°C and 37°C in both strains, and besides at 42°C in the
Okada strain. Both organisms were susceptible to 0.1 M of sodium nitrite and 1,000 mcg/ml
of PAS, whereas resistant to 500 mcg/m! hydroxylamine, 1.0% sodium desoxycholate, 0. 05%
pyronin and 10 mcg/ml TCH. Both organisms gave negative niacin test, negative nitrate re-
ductase, weakly positive semiquantitative catalase, positive 68°C heat stable catalase, positive
acid phosphatase and negative 70°C heat stable acid phosphatase. Three day arylsulfatase test
was negative in both organisms, and two week and three week arylsulfatase tests were positive

in the Okada strain but negative in Okutsu strain. Amidases of 12 amides were all negative

* From Department of Bacteriology, Hiroshima University School of Medicine, Hiroshima
734 Japan.
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in both organisms. Of 16 carbohydrates, glucose, trehalose, mannose and fructose were
decomposed by both organisms, and besides galactose by the Okada strain. Both organisms
utilized sodium (sod.) acetate, sod. pyruvate, sod. propionate, sod. lactate and sod. fumarate in
10 organic acid salts.

Pathogenicities of the Okada strain and the Okutsu strain to mice and rabbits were s
follows : In mice infected with the Okada strain, tubercles were found macroscopically in the
lungs of eight mice which were observed 4 to 6 weeks after infection, and in the spléens of

The number of viable units from lungs, livers,
In mice

two mice which were observed at 6th week.
kidneys and spleens was extremely large, and increased from 2nd week to 6th week.
infected with the Okutsu strain, no tubercle was found and the number of viable units was
In two rabbits infected with the Okada strain and the Okutsu strain, viable
units from blood cultures at 7th day and 14th day, and those from visceral organs at 15th

relatively small.

day were extremely smaller in number than those in the rabbits infected with the Kirchberg
strain of M.avium as the control which died from sepsis of Yersin type at 15th day.

From many biological and biochemical properties above mentioned, we could differentiate
the Okada strain and the Okutsu strain from M. terrae, M. gastri, Subgroup ‘V’, M. tuberculosis
and M. bovis, but could not find out any different properties between these two strains and

M. intracellulare or M.avium. However, from the point of pathogenicity to rabbits, the present

w19

two strains isolated may not be M.avium but be M. intracellulare.
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Table 1. Isolation of Mycobacteria from
Sputa of the Patient, Okada

DEWFRE LOECERNEER, oDy Ak Year/Month Smear ' Culture
O+ FCRT BRI OWTHEL CRH LD TLL 1967/Jan. Gaffky IT 2+
TEET 2, 1 [Feb. Gaffky I 1+
7 /March Gaffky II 2

L & 2] n |Apr. Gaffky I 1:
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Table 2. Isolation of Mycobacteria from
Sputa of the Patient, Okutsu
Year/Month Smear 1 Culture
1966/Jan. Gaffky V /
n [Feb. Gaffky VI 2+
n [March 0 /
n [Apr. 0 /
1 [May 0 24
/71 [June 0 24+
un [July Gaffky II 1+
/# [Aug. 0 3+
/1 [Sept. Gaffky III 24
/ [Oct. 0 1+
n [Nov. Gaffky V 1+
n [Dec. Gaffky V 1+
1967/Jan. Gaffky III 2+
/ [Feb. Gaffky V 3+
/ [March 0 3+
1 [Apr. Gaffky IV 24+
n |May 0 1+
1 [June 0 4
1 [July 0 /
n |Aug. 0 /o
n [Sept. 0 24
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Table 3. Biological and Biochemical Characteristics (1)
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T T T T T T " Group 11 T
/ __ nonphotochromogens
Strains E J é b
3 i 4
2. 2 | .
g ! | E 5%
Characters o ] 5 E - ’ e
- RN AR
° O |50 =& 3B | dr | 3k
Colonial characteristics S { S S ’ s 1 S R | S
Cord formation - | = - - | - - " -
Neutral red test - f — , - - 1 - l - -
22 [+f+ + ]+ =+ 1+
33 | l ! +
Growth temperature (°C) . 8 + + + ' + + + l
R O
45 -l - - === =
— | A [ ——
62.5 + 1+ L+ + 0+ 40 4
g Hydroxylamine (mcg/ml) 125 + + + o+ + + +
5 250, 500 + + + | + + + +
17} T - - T R '
3 0.5 + |+ + ! 4+ = 4 +
.g Sod. desoxycholate (%) Lo + I + + ! - o +
2 | NaNo, (M) 0.10, 0.15 ‘—f — 1___] PR
> | A | I i -
= | Pyronin (%) 0.03, 0.05 | +  + | - ‘ -l -0+ +
"-E‘. th \ tv _ T ‘l’ ’; — ‘*—‘l _”
¢ | PAS (1,000 mcg/ml) Growth | + : + ! ! +
% Degradation | - l - - -0 =14+ -
TCH (10 mcg/ml) BN .
Niacin test | — | = - .I _.—;‘ - — _
Nitrate reductase ‘ - - ’ - 4 + + —
Semiquantitative catalase (mm) i+ (6)+(8 )'+( 4) H(45) + (5 )‘#(54) +'(10)
68°C heat stable catalase + |+ + ' + + + +
Acid phosphatase + + 7; + B + + + + i
70°C heat stable acid phosphatase - - -+ + + _
3-day arylsulfatase test - -~ o - o
2- and 3-week arylsulfatase test + - " + { + + _
Urease | — J _TW_ _ +_;,- |
«» | Nicotinamidase - = = + — - +
o !
-‘3 Pyradinamidase - - = + - _ +
‘E | Acetamidase, Benzamidase, Isonicotinami- | | ;
< | dase, Salicylamidase, Allantoinase, Succina- ! ' ‘
midase, Mallonamidase, Acrylamidase, Pro- i 1 - - - - [ -
pionamidase | ! :
g | Glucose o+ ’ + - ¥ _ 77?
o '
S Trehalose ’, + + | + + | + + +
§ &/ Fructose o+ o+ o+ =+t
EE Mannose T S T I U
= 8| Galactose } + -+ =]
b
: S| Xylose, Arabinose, Sorbitol, Mannitol, Lac- | |
‘s | tose, Rhamnose, Sucrose, Raffinose, Mal- | — - | - — - - _
< | tose, Inocitol, Dulcitol ‘ |
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Table 3. Biologica and Biochemical Characteristics (2)
. Group IIT
\\ nonphotochromogens
~ Strains é i »
N 5 g
a ]
g | & 0
Characters 3 5 E E g gh g E§ 3; H %
2| F | 35|35 | 2%k 2% A
o O |50 |55 | 5B | 3w | 5k | 4% | 5&
- .
oo Sod.acetate, Sod.pyruvate, Sod. propionate,
g'§ Sod. lactate + + + + + + + + +
2 .9| Sod. fumarate + + + + - + + - -
j-’;g Sod. citrate, Sod.tartrate, Sod.oxalate, Sod. _ _ _ _ _ _ - _ _
5 &| benzoate, Sod.succinate

negative, while the stock culture in our laboratory was positive for this test.

The neutral red test of H,;Rv strain received from Dr.Michio Tsukamura, Chubu-Byoin National Sanatorium, was

Table 4. Pathogenicity to Mice
— E::f:% Macroscopic findings Viable units rs‘i::cv:rraeldofrrgoaﬁ 1.0mg of each
] ival ti vy -
é ‘6_2 is:?a;sl(ftaxtrs ?:ggé E 5 E § Lungs Liver Kidneys Spleen
& |58 538:8| 3 | 5 | 8 | &
1| 14 (killed) | - - =] = 4.2x10% | 10.8x10° | 22.8x10 | 23.0x10
20w (n) - | = | = ] = | 17.5x108 | 8.0x10" | 13.2x10 8.1x10%
3w ()| 404 — | — | — | — [ 1220100 | 5.5x10° | 15.6x10 3.8x10%
4| v (. n) - - - - 3.5%x10% 2.0x10® 1.8x10 17.5x 102
5 n (n) R 4.4x10° | 5.0x10° | 7.9x10 | 7.9x10°
6| 28 ( n ) - = = = 6.8x10 2.7x10% | 1.2x10 6.6x10?
§ T0m (n) 1+ | — - - 7.0x10% | 2.3x104 | 2.4x10® | 6.4x10
S 8| n(w )| 4191+ | = | = | = 3.2x10¢ | 9.2x10* | 9.9x102 | 1.5x10+
9 w ( n) 1+ - | = | = 1.2x10° | 1.5x10% | 3.5x10 1.8x 10
100 # ( n) 24+ | — | = | = 2.2x10* | 3.4x10¢ | 2.9x10% | 11.7x10¢
11| 39 (dead) 1 3+ | - | = | = 4.9x10* | 9.3x10¢ | 8.4x10° | 6.5x10°
12| 42 (killed) | 3+ | — | = | 14 5.5x10% |  4.7x105 | 10.4x10% | 8.5x10¢
B oaCny | Mg | o2 2| sexio0| 2 0x108 1.9X10° | 4.0x104
Wi n(n ) | 2+ | — | = | 1+ 1.8x10% | 10.2x10¢ | 3.2x10% | 3.3x10¢
15| 14 (killed) | - = - = 1 5.8x10? 4 7.9x102
6 # (n) - b= - - 3 1.4x102 1 2.0x 102
17 o (n )| 421 - | = | = | = 3 2.8x10? 3 8.3x 102
18, n (n ) - - | - - 4 1.5%x102 1 5.3x102
19 n (n) - -] =1 - 2.5 1.4x102 1 4.6x102
20| 28 ( n ) - = - - 4 14.2x10 1 3.3x10?
2121 n ( n) N I 3 9.7x10 1 6.9x10
g 2 n (1) +2.6 | — - - - 0 0 0 0
23 uw (nm ) - — - - 1 11.3x10 2 2.5x102
24| n (n) - - | - = 0 8.5x10 1 7.5%10
25| 42 ( n ) T I 1 7.4x10 1 3.5x102
260 v (v ) 4a3| — | -~ |- 0 7.8x10 1 2.5x102
27| o (n ) : - - = = 1 5.2x10 1 3.4x102
28| n ( m ) - - - - 1 9.8%x10 0 2.1x102

Inoculum size : Okada strain 6.3x 106, Okutsu strain 8.6x 106
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— A (Kubica 5'~19) : [gHKk Tk 3 Hikikts, 24
Mizkds X U0 3 MMikitE, BBk TIZW 3 h b B o
13) 7 3 F—R (lekd?) : 7HI10 #5ith - 2 MM 3R I
KOWT 72 b7 3 F—2@0H 11 M7 $7—A%
MFLIcLCh, WEEHKELVWTRLBIETH 2
14) SKIREDMEE: X a—RiEhi 156 MO GKR
RIMEE%R Gordon S/ HDTHE LI Ayer b
DEHEE Y VT4 AMCE YMBLEC S, WK
RN a—R, buanpr—2R, TV —ABIV7
N2 b= ANOORIEAD, FRMOKTIHCT 77
F—ANG OREED R BT, 15) FEMFAINME : &
MY — Fiz it 9 O FINIE% Gordon Wiz X
% Koser By VT4 HMcE KLz L &
5, WEkE LERY — 4, BT Yoy 4, 7w
e vBY —F, Ry XLV 72—y — X%
FIR Lo

3. MHks XU RAEk L AR MERLOM D Si-
milarity value

o 68 HEBICE 54 ¥ b I ALFAER
oW, BMkis X Rk & BBk E O M D Si-
milarity (S) value % Sneath ¢ Adanson % ¥§y:'®
YERALTHEELLLZA, MAKSIURBKEE F
M@ HyRv ¥k DM S-value 2 F-hFh 29.5% %

T 43.3%, v R Ravenel k& 50% 3 X ¥
46.7%, + Y ® B Kirchberg £ & i 80.6% ¥ XU

85.7%, M.intracellulare M|[j#k &3 90% 3 L U8 76.7
9% THDOto BiC M.terrae 1,722 fk 2 12 64.7%
YTr 57.6%, M.gastri T-417 ¥R 2% 61.3% B X U
56.7%, Subgroup ‘V’' T-435-5 kktiX 62.9% 3 XU
60.6% THoto I, MEkLBAEBKL DM D S-
value (% 86.2% TH21

II. RIRGIUIHFICHT IREY

1. = vRenT3RRE

R Bk 35 X O°BEE#ED Dubos BIah 10 B #EO
optical density % 540mu C 0.15 T FHE LI DD
0.1ml %, {6%F 19~24g © ddK RH~v A& 14 K
RO RMIRAIC (B A RIBA : MEE 6.3X 108,
Bk 8.6X10% # 14, 28 3 XU 42 HHIK & 4~5
T ER, HRL I,

FOHER, AT IS AL BRI,

RGN TIE 14 HI XU 28 BRAR KT 24H
DEMTED T, 42 HETR L LAEPLLH
ML, 41 I LI, ThiCR L TREKER
BT FHGEIL v AOLF AR E £ LHIT#IK
HMinoEE AL R, ABORBARTRE LTX, M
HEERTIT 14 BARER LI v A0 ARIIHE
BORDONIcH DIXEET H DA, 28 HETIXS

Kl was 1%

VErb 4 TR RHIC BT D, %7 39 B [1icgesE Lic No
11 ~% AR L 42 AAICERLI3Hn~ v 2ADMIC
ATV TER 3R X 5 e mni A b h
foih, 42 ARCEB L7 No. 12 36Xt No. 14 D 2
TE DiiC & FMROKITOHIL, A b, i, Sl
R TI D AT B MO KL 2 MbTRRic Pl
INEDZL R, DIREJT HON.

Ko hboMHORMY b OF R BRABHIZD
WTRD &, MIIKEEIETIIIRL D ORTAFHER
12 RGO T Y ADATFR B L S KMol
s mdibh, WM 42 BACKT 2RIRHEA
BRIV THORBLODLOL D TENDI, ER
4 1% AT >R OB T H T, )5, Bk
oW TABE, MBIUENOORLRHIZEELL
LAV EORBORENALNICT XY, ¥ FBX
URicIs\WTit M 14 BHTIX L {ic 100order
BTAERBRINBORIN, 42 BATRE LMD
A RLH, FORERFICHECTRCBISI D
ELdol,

2. vy¥FeuTsrREE

EHAkE L UCRBEFELOTIYBLELTO bV B E
Kirchberg Bk 1% /M E 2 BMEKE L DD 10
mg/ml OLEKEGSFRIFHERD 1ml ¥ Z1ERED 2.5
kg B0V FORGBKRAICEHNCEE%E GEO
B, BRORPOFE O T MBIER & T\,
Kirchberg ¥k v ¥ DR L7- 15 B BicHBEES
JURBGKESSHY L LBRNR LI, FOR, %5
CABES5KE, AEREBETIILL DO MM X b
h, FEBEKTRSLLIRPBALNRLD, FhT
b Kirchberg Ric H_EX O REIZ £ Z BHTH
Dl M EEE MK Ti2EME 7 B BT Kirchberg
BCEWCTIFABAS I OCRBRCHERTENCLSED
EAERINLDOXRELY, 14 BHR SV T HMPO
AL AL R D, Thicx L THBES X iR
BRTIR7HBCEZRINCERIBL T, Fic 14
AR TRERLHIDOEEME AL htco HBFROKYR
\% Kirchberg BkEE8HHDO 2z 26 htc T 550
oo HIMREEMIBEICIX Kirchberg ¥rizdighim o Buc [E4
Biabh, BEGELE Kirchberg #kti3 BImk 3 L O°
RO 2 fEDERTR LI ¥ ERRTERCT 2
RAKEBIEEEKS X CRBEEEBHMIT 35\ T i
Kirchberg EkEiM®%icl L T E L < 4 % <, Kir-
chberg HRiC i} % 109~10% order L, WMk
UBERERTIE 10~10%rder (23 Fippote, L DR
ML OThiE, +VEE Kirchberg BT 12 B & A 12
Yersin RRIER Bk Lcht, MEikss & 0 RiElci
DNBIREDRBUL LMD DEVR X 5,
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Table 5. Comparison of Pathogenicity between Okada and Okutsu Strains and
) M. avium Kirchberg Strain in Rabbits
-g i‘ c?x]l‘tjgge . Visceral organs - ; ;(;
v 1 i . .
£ suvvat | 25 (8 (513 |TE ga [ e orgen O
o Strains lnociulum “31: in Ev & g S8 % . 5 _of ¢ scers:
- size ys - 2 &l% 43 -
: (fate) s% .§§. E'g éﬂ :;g Efy Lungs Liver |Kidneys | Spleen
2z OB |mE ;E =3 Ecg & N
1 | Okada 47.2x108% |15( Killed)| —100 50 | 14 | — - 0.27 | 1.4x10% 3.8)(10"6.4)(10 1.6x108
2 | Okutsu 44.4%x10% |\ ( n» )| +320 10| 1| — - 0.21 |10.6x10 |2.2x10%5.3%10 (8.0x 102
3 | Kirchberg | 60. 4% 108 |/ ( dead )| —420/3+ 3+ | + rsnpe‘;:fy 0.55 | 8.5x108|2.0x1083,0x1046.4x 10
k& DD S-value (% 29.5%, ¥ icBRitbkL OMD T
REMER ' "

fiksEza gEbh, TOWE X b S H, nonphotochro-
mogenic DOfF—#EMER ¥ /R T EEENMEIBEL
SHXh, v PREEEEBbh 3EFIRBRETH
Dl 2 FEAEXER L

LIAT, ¥TIO2ERNL YA I hIcHBE, L
hHBER LS THICHRAMERY B OLLOTH B2
E3MEVS T ERDWTETFOEEY ML TRV,
FAL® I 14/ 12 EoOKRKTe PREUNOHME
MIELERED, 868 30 av=—LEPEIh3 X
5 Baiit o it casual 3D ELIZELLRITWT
FERNAMBEEDORE V- DOED TRE/LLL O LYW T <&
THHERRTWBH, RADSEERL-2EFITH
ZOHERENSTELEND X Y OFHENBELNT
FENEREL L DTV LD LEXE DX 2V, E
< B HEFY MR AR EE DLW H7c>T oD major
criteria D1 20& LTHIF T35 “FFERNBEYHE
(4EBE), K& (100 2w =—LlF) gL, £0
HLEECBA TS LEX LR SRE ¥ ITERYZBD
ORBEF" v 5 &L SRAD 2EFITIHRE
BHLDTHHEVZEI Do

KT, Razohb 2ER L H FRES I HBREN S
&, nonphotochromogenic D EBHFHKTHLHZ L XD,
FhordEE M Hi e 8 @ Group III, Nonphotochro-
mogen, hA T e PEHTHREAEDOHL L M.
intracellulare (Battey B) TiX/cV\h LD EVWDH &
i, BEmoRENLE)KOAGRETNREKY R L
LTEDOFRIR DWW TR AR

FOKERC L DL, ¥TEEKkS XUREKIEALD
WEEKE TR C L, ShOmEs 22°C TRAE
B, H£ELSH, =— VMR, PEERCEE
250 meg/ml v FeF L7 s /it 0.5% 7%
a— LB Y — Ffittk, 68°C fitshikh & v — 2B, B
W7+ 277 TF— R, =V =—2BM (FELER
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Fig. 2. (Case 2)

Fig. 3. Visceral organs of No. 11 mouse
infected with Okada strain






