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A NEW MYCOBACTERIUM CONSIDERED AS LUNG PATHOGEN
(MYCOBACTERIUM ACETAMIDOLYTICUM SP. NOV.)
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A 55—year—old male, who had been considered as suffering from pulmonary
tuberculosis and was treated by antituberculosis agents, including rifampicin, isoniazid,
streptomycin, ethambutol and p—aminosalicylate, for 3 years (1979—-1982) was admitted
to the National Chubu Hospital in May 1984, showing a small cavity in fibrocaseous
lesion in the right upper lobe and another infiltrative, caseous lesion in the left lower
lobe in the roentgenographic feature and complaining fever (37.2—37.7°C), cough and
sputum. The blood sedimentation rate was 48 mm (1 hour) and the white blood cell
count was 8,700/mm® . The sputum examination was made 3 times in May, 6 times in
June, and once in July, and three isolates (2, 1 and 1 colonies, respectively) were obtained
on the 16th and on the 18th June and on the 10th July. The patient was discharged by
his request on the 10th July.

The isolates were resistant to all antituberculosis agent, except for kanamycin :
streptomycin sulfate (20 pg/m/), isoniazid (10 #g/m/), paraaminosalicylate (2 mg/ml),
enviomycin sulfate (100 #g/m/), rifampicin (50 pg/m/), ethambutol (5 pg/mi), and
ethionamide (40 ug/m!/). They were susceptible to kanamyecin sulfate (100 #g/ml) in the
Ogawa egg medium. The characters of the isolates are shown in Table 1 and have been
considered as belonging to a new species. They have been named Mycobacterium
acetamidolyticum sp. nov. The type strain is NCH E 11620 (ATCC 35931). The source is
the sputum of a patient. It is considered as lung pathogen.

The organism is unique in that it is unable to utilize glutamate as nitrogen source
but is able to utilize acetamide as nitrogen source. It is differentiated from all other
known species of mycobacteria (Table 2). The organism is characterized by the
following : (1) produce rough, nonphotochromogenic colonies after 5 days on the Ogawa
egg medium (do not grow, or if any, show scanty growth after 3 days); (2) grow at 28°C
to 42°C ; (3) resistant to NH,OH+HC1(0.5 mg/m/) in the Ogawa egg medium ; (4) show
positive arylsulfatase activity after 3 days ; (5) show acetamidase activity ; (6) do not
utilize glutamate but utilize acetamide as simultaneous nitrogen and carbon sources.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Table 1. Characters of Three Isolates of A New Mpycobacterium, Mycobacterium acetamidolyticum (1)
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/NS, NH, OH . HCl (500 #g/mD i,
RFP (25ug/mD BEXPEB (bug/mb IKHMHET,
Tween 80 /KEN14B% &HTH 5D T, M. avium—M.
intracellulare E#H o b LWVWELH 50, TOEIIRE
ELEEIED, Catalase CEERE) B, « —Esterase
Kk, MEETEM:, acetamidase BHEDHTIHS D
IKXBlls N 5,

%72, NH;OH . HCl (500 # g/mD IZiiET, Ar-
ylsulfatase 3 HIIGEY:, HEBETKIGEEDET,
M. fortuitum & b AET 503, TOWIEF 0.2%
picric acid &H Sauton BRIHHICHKE LT, Gluta-
mate 38 LU Trimethylene diamine 2 NCJE& LT
FIFH LIS WET M. fortuitum ERSICXHITE 5,

o BHMOBERENBREAL LOEBRENRE D
SOXANE, K2ICGRTHRTITE WS 5, UEDT L
<, AMOBBERD, FEONBELEEIONHDT,
0% Mycobacterium acetamidolyticum & %44
%o Type strain (&, E#EPHHEE (NCH) E11620%%
&9 5%, specific epithet DH¥KIZ, acetamide %43
R BDETH 5, 158, E116208ki3 American Type
Culture Collection (ATCC), Rochville, Maryland,

Character Strain Strain Strain
11592 11593 11620 (Type)

Strong acid—fastness 1 1 1
Partial acid—fastness 1 1 1
Permanent mycelium 0 0 0
Temporary mycelium 0 0 0
Long rods (>7 um) 0 0 0
Intermediate rods (3—6 um) 1 1 1
Short rods (<2 um) 1 1 1
Cord formation 0 0 0
Rough colonies 1 1 1
Colony pigmentation in dark 0 0 0
Photochromogenicity 0 0 0
Growth after 3 days 0 0 0
Growth at 28°C 1 1 1
Growth at 37°C 1 1 1
Growth at 42°C 1 1 1
Growth at 45°C 0 0 0
Growth at 52°C 0 0 0
Resistance to 0.2% sodium p-aminosalicylate in 1 1 1
Ogawa egg medium?
Degradation of p-aminosalicylate 0 0 0
Resistance to NH;OH+«HCI, 0.125 mg/m/? 1 1 1
Resistance to NH,OH+HCI, 0.25 mg/mI?2 1 1 1
Resistance to NH;OH+HCI, 0.5 mg/m!? 1 1 1
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Table 1 (continued) (2)

O 6B B 4E

Character Strain Strain Strain
11592 11593 11620
Growth on Sauton agar medium 0 1* 0
Tolerance to 0.1% sodium salicylate® 0 0 0
Degradation of salicylate to catechol 0 0 0
Tolerance to 0.2% picric acid in Sauton agar® 0 0 0
Arylsulfatase (3 days) 1 1 1
Arylsulfatase (14 days) 1 1 1
Resistance to thiophene—2—carboxylic acid hydrazide, 1 1 1
1 ug/ml?
Resistance to sodium salicylate, 0.5 mg/ml? 1
Resistance to ethambutol, 5 ug/ml 1
Tolerance to 0.1% sodium nitrite® 1%
Tolerance to 0.2% sodium nitrite® 1*
Growth on 1% Tween—Sauton agar medium 1*

Resistance to p—nitrobenzoic acid, 0.5 mg/m]l?

Resistance to rifampicin, 25 ug/ml?
Niacin

Tween hydrolysis (7 days)
Tween hydrolysis (14 days)
Catalase semiquantitative

a —Esterase

B —Esterase

B —Galactosidase

Acid phosphatase

Nitrate reduction (6 hours)
Nitrate reduction (24 hours)
Acetamidase

Benzamidase

Urease

Isonicotinamidase
Nicotinamidase
Pyrazinamidase
Salicylamidase
Allantoinase

Succinamidase
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B3, BREINBREICRNICAHLNE T LTH B,
CDXHMHETIE, serine, glucosamine, acetamide,

monoethanolamine, trimethylene diamine &%

SNV, L L, KBMOFHEEIL, glutamate %=
FATEVDIC, acetamide #5f# L CNEL LTC
JRE LTHBETE %, - T, Sauton BRI (gluta-
mate & NJE & LU e B HEEMT, CHIE glycerol) IT¥
BLREWR, BB L TCHORBHNRELRTICTETOD
T, acetamide, KH,;POsHBXU MgSO,TH.O L
DEFIOERIEHICRE TE 5, COXITHRL
HBEE, ChFTRLMENTHEY,

F 7, glutamate 3FHTEIVINE S, NH, Cl
$7id (NH() S0, O CH& N NH, —N FIRN
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Table 1 (continued) (3)
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Character

Strain
11620

Strain
11593

Strain

11592

Glutamate as N and C sources
L—Serine as N and C sources
Glucosamine hydrochloride as N and C sources
Acetamide as N and C sources
Benzamide as N and C sources
Monoethanolamine as N and C sources
Trimethylene diamine as N and C sources
Glucose as C source (glutamate—N)
Acetate as C source (glutamate—N)
Succinate as C source (glutamate—N)
Pyruvate as C source (glutamate—N)
Acetate as C source

Citrate as C source

Succinate as C source

Malate as C source

Pyruvate as C source

Benzoate as C source

Malonate as C source

Fumarate as C source

Glucose as C source

Fructose as C source

Sucrose as C source

Ethanol as C source

n—Propanol as C source

Propylene glycol as C source

1, 3—Butylene glycol as C source

1, 4—Butylene glycol as C source

2, 3—Butylene glycol as C source
n—Butanol as C source

iso—Butanol as C source

Mannose as C source

Galactose as C source

Arabinose as C source
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L5ichi B, LinL, MOMRTHE, tL5, R
BRBEICMICETADBE D, FlZIE, ammonium
salt #NE & LT, malate, fumarate, mannose %
CH&ELTHET S5P, acetamidase DB HED M8
ETH 5%, picric acid-Sauton EREHUCREE LTV
DiF, glutamate D A - 72 Sauton FKKE 1 BRI FH
BLBWHEBbh, KEERESENOD b glutamate

ZRATEROCE LBFEBD L LD ICBONE, T
25L&, COHEE, TRAEREETH - 72 DS,
glutamate FIAREZ K- o i, — R, ERF R
BREICHENT 52 KO MEBEART LTI - D TR
WhEBBEIND, 6> T, TOEDY, arylsulfatase
3 BHRIGEH:, NH,OH - HC10. 5mg/mlii i, THER
BILSUGBII EDET, M. fortuitum R %E S -
TVBDHBAEETIREVWEEDN S,
RE O REM

CORERIZ, ARG 217ARSITTHD, BED
FEATREbh EIEOHO DT, FBEORELE%E
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Table 1. (continued) (4)
Character Strain Strain Strain
11592 11593 11620
Xylose as C source 0 0 0
Rhamnose as C source 0 0 0
Trehalose as C source 0 0 0
Inositol as C source 0 0 0
Mannitol as C source 0 0 0
Sorbitol as C source 0 0 0
L—Serine as N source 0 0 0
Acetamide as N source 1 1 1
Benzamide as N source 0 0 0
Urea as N source 0 0 1
Pyrazinamide as N source 0 0 0
Nicotinamide as N source 0 0 0
Succinamide as N source 0 0 0
Nitrate as N source 0 0 0
Nitrite as N source 0 0 0
Resistance to 5% NaCla 0 0 0
Resistance to isoniazid, 10 ug/ml? 1 1 1

* Residual or slight growth

Remarks. The utilization of carbohydrates as sole sources of carbon were tested in the presence
of ammoniacal nitrogen, and that of nitrogen compounds as sole sources of nitrogen in the

presence of glycerol carbon.
a Tested in the Ogawa egg medium.

b Tested in the Sauton agar medium, in which sodium glutamate was substituted for asparagine.
Symbols 1 and 0 show positive reaction and negative reaction, respectively.

EZBILHI->THOEEL
EHORMIC LN, TOEEDABROXEREI3Y
RUBERRAEZEZL A& THLEEBbNIH, FIRE
B—HE ORGP AEEZ T, Thickd 3{b3sEa2T
1 otio LML, ROEHAT, —HRAIERGEEO ATREM: (178
WEBLN S, (WABEYY], 5 H25H» 56 B5HE T,
4 [T b BROREERE T, « —Streptococcus
»5 3 [@, Neisseria & 75 3 [Bl, Staphylococcus
aureus 3 1 AR ENTHS, LHL, 6 B23HDE
THORBEZEEGREE) LD HEB LTS, 73
¥ Neisseria )& & Staphylococcus DBSBRH SN TV 5,
W-T, TOUOPERETH-> A&V, a—
Streptococcus DEFENICEET 5ETH D, ZDOHE
BELICEREAEKT 25D ERIEAML V., QAR
(5 A25H) OAMKEZ8,700/mm?T, —fkilgio
BED3dD - 1 3B ZH O, (3)—RME T 5168 T,
Bk, WHEE (A7 OEBTRAMBO) @ LT
Vo ABEtR, BH THEWEHEAL TS, ZhidL#H
DR EEZEZTHHATE 5,

Piko&Hic, —MERREE R AR DIEN

DITH LT, ROMRBRIVBERLESZHTI0EE
blhis, botd, FERS, NBERREER LD
T, 5 HOAREIC 3 B, Hic6 Hic 6 HE
Itz > CHBE DM B RIS RR A A 1715 > T B,
LipL, BREEHS, 8EDRERENE ZRICEZD
BREZFAILTLE - 72,
COBERLIBNCHiEGE LT3 EMBES T &
BHO, oW, RFP, INH, SM, EB, PAS 23§
ENTW 3, 594 5 A DABRKHCED Sh 4 EED/N
ZEREZECE A HEBE (%73 LEbo/NER) &
BohaXBBIEZ, LLORELBGZET260EEbN
%, T, ATEICRBEERE L BN L BESD -
foo BEEEIE, 6 H16HIC24%, 6 H18HIC 1 %, 7
HI0BIC 1% Th -7, 6 A21HOXEMETIE, HL
EOREIRIAE, £ FEDRERHTOIEEL TV B2,
FRHERICEE>TOEL, TAI0RIGERR Lk,
B N HBESHIRRE & bh - 727201, 594128
7 BICHZHBRIMMICEET 5 BEESRICFECH L
72 TORDXEMETIE, A LERERIARE, £LED
A ITTERITHELTO 7z, Bk, BELITEA L0
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Table 2. Differentiation of the New Mpycobacterium Shown in the Present Study from All
Other Rapidly Growing and Slowly Growing Mycobacteria

Present Rr&(l)%igrlly Slowly
Character My cobac- ‘?n cobfc— growing
terium tezia mycobacteria
Tolerance to 0.2% picric acid in Sauton agar 0 1
medium
Glutamate utilized as simultaneous nitrogen 0 1
and carbon sources
Glucose utilized as carbon source in the presence 0 1
of glutamate nitrogen
Acetamide utilized as simultaneous nitrogen and 1 0
carbon sources
Acetamidase 1 0
Mannose utilized as carbon source in the presence 1 0
of ammoniacal nitrogen
Malate utilized as carbon source 1 0
in the presence of ammoniacal nitrogen
Fumarate utilized as carbon source in the 1 0
presence of ammoniacal nitrogen

1: Postive reaction; 0: Negative reaction.

LS T ETH» 1. AR THERRGHEEE 3 [EERILL ,
B 7oA, PiERE I 8 BREETRETH - 1.

B ERIEE R IR e AL F e (BERELRT) O
WIEERGMBE LN EED L, ZoRcRESNL
FNOBWHER D (CRBRLEHOZWRILE M.
avium—M. intracellulare BRFEDBEICE S VT
%) %, fiBREELKCERL:-bDTH S,

KMOEFOBER AL LEORELEEZ 5L, 2
e ApIRE T3 EPLEOBE LD &S 1 EPIE
DI00EXEULOBEABERL TV BDT, FEFIIE
EICHES LISV, L L, ETFEOH LWREEEE,
SOPEEEZ 5 EBWEEICEST 5.
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C), Wik, WK A IR 2 CHhEmEBEIC ARE L7, Ikl
s 1048 mm , EHIMEREK 8,700/ mm ® TH - Foo WEHEHE
BRAZ19844E5 Hic 3@, 6 Aicem, 7 Aic1ET
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N2%E, 1E£%E, | EEISBES O, BERIAAD
FLIckY 7T AI0BICBBRE Lo

SEEX N VEREIR, KM 2% < 2P EFICitE
TH-to BB, SM20xg/ml, INHIO ug/mi, PAS
2mg/ml, EVMI100xg/mi, RFP50 pg/ml, EBS
rg/ml, THA0 pg/mliC i ¥ T & - 7255, KM100
pg/mUIT I3 EZMDH - 1o, TBEOMHRIZE 110K
TCELT, ILOBEEEEZ SN, Mycobacterium
acetamidolyticum &34 L7z, Type strain (3 NCH
E 11620 (ATCC 35931) TdH 5, B IS EEEE,
REEZRC LI BEEZ 5N 5, COHEIL glutamate
ANEE L THALZABODIT acetamide ZFIA L 5
HETHBOTERRENTH 5, CORRBMMOTNTORE
EHhOXBTE (F2), ROETHREST SN B, (1)
RE!, FEeEMEEREL S HRICRESE S (3 HERIK
BREBELLEOVD, LTHHERETHS) ;2 28°C~42°
CicHB4 % ; BNH,OH-HCI (0.5mg/mb it
HTH5 ;4 arylsulfatase 3 HRIEBM ; () aceta-
midase Bt ; (6) glutamate Z[E#N, ClR&E L THIA
L3V, acetamide #F|H 3 %,

GBF) CoBEFL, 6048 Bic, Mk, BEOHEINE
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