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Report V. Description of Mycobacterium terrae
Michio TSUKAMURA and Sumio TSUKAMURA

(Received for publication November 7, 1966)

Further notes on a new species Mpycobacterium terrae (1-4) have been provided based on
the observations of 93 strains. In the following description, the percentage in parentheses
indicates the percentage of strains showing the positive reaction in each described character.

Origin : Isolated from soil by mouse body passage method (isolated from mouse organs
after intraperitoneal inoculation of alkali-treated and neutralized soil samples to mice).

Morphological : Acid-fast rods or short rods ; mycelium not formed ; branch not formed ;
cord not formed ; non-motile. Colonial morphology : White or creamy, wet, smooth colonies on
Sauton agar and on egg media ; nonphotochromogenic.

Growth rate : Slow ; growth at 7 to 10 days on egg media and growth at 10 to 14 days on
Sauton agar (9 strains obtained directly from soil grew faster and showed a stronger 2-week-
arylsulfatase). Nitrate not reduced (29% of strains showed a positive reaction after a few
minutes). Three-day-arylsulfatase : Negative (0%). Two-week-arylsulfatase : Positive (80%).

Salicylate degradation : Negative (0%). PAS degradation : Negative (0%).

Amidases : No amidase activity was found in all strains in respect to acetamidase, benza-
midase, urease, isonicotinamidase, nicotinamidase, pyrazinamidase, salicylamidase, allantoinase,
succinamidase and malonamidase (0%).

Growth on Ogawa egg medium containing 0.2% Na-PAS: Positive (96%). Growth on
Ogawa egg medium containing 0.25 mg./ml. NH,0H-HCl : Positive (100%). Growth on Sauton
agar containing 0.1% picric acid : Variable (40%). Growth on Sauton agar containing 0.2%
picric acid : Negative (1%). Growth on Ogawa egg medium containing 0.1% sodium salicylate
: Positive (100%). Niacin : Negative (0%).

Growth at 28°C and 37°C (100%), but no growth at 45°C (2%). Utilization of organic acids
as sole carbon source for growth : Acetate (76%) and pyruvate (61%) utilized ; others, citrate,
succinate, malate, benzoate, malonate and fumarate not utilized (0%).

Utilization of carbohydrates as sole carbon source for growth: Propanol utilized only

occasionaly (28%) ; glucose, mannose, galactose, arabinose, xylose, rhamnose, trehalose,
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raffinose, inositol, mannitol, sorbitol, fructose, sucrose, ethanol, propylene glycol, 1,3-, 2,3-
and 1,4-butylene glycols not utilized (0%).

No acid formed from glucose, mannose, galactose, arabinose, xylose, rhamnose, raffinose,
trehalose, inositol, mannitol and sorbitol (0%).

Utilization of nitrogen compounds as simultaneous nitrogen and carbon source for growth
: Only L-glutamate was utilized by a few strains (5%) ; L-serine, glucosamine, acetamide,
benzamide, monoethanolamine and trimethylene diamine not utilized (0%).

Utilization of nitrogen compounds as sole nitrogen source for growth : L-Glutamate utilized
by all strains (100%) ; L-serine utilized usually (60%) ; L-methionine not utilized (13%)
acetamide not utilized usually (16%) ; urea utilized (94%) ; pyrazinamide utilized (79%) ;
isonicotinamide utilized (85%) ; nicotinamide utilized (79%) ; succinamide utilized (81%) ;
nitrate utilized usually (60%) ; benzamide and nitrite not utilized (0%).

Virulence for mice : When observed from the viable number in lungs and spleen after
intravenous inoculation, slightly or moderately virulent for mice and less virulent than M.
avium. Virulence for white leghorn (chickens) : not virulent.

Mycobacterium terrae seemed to be divided into subgroups according to their pattern of
utilization of carbohydrates in the presence of ammoniacal nitrogen. Fifty strains utilized
acetate and pyruvate and did not utilize other carbohydrates. Nine strains utilized only acetate.
One strain utilized only succinate. Two strains utilized acetate and propanol, and eight strains
utilized acetate, pyruvate and propanol. Sixteen strains utilized only propanol. Seven strains
utilized none of the carbohydrates tested except for glycerol. Thus, 75 of the 93 strains could
be divided into two subtypes; one utilizing acetate and pyruvate or acetate and 59 strains
belonged to this type ; another utilizing only propanol and 16 strains belonged to this type.

Only 10 strains utilized two or all of acetate, pyruvate and propanol.

KAt GHE) 12 1960 £+ 80 S S BREHROTBE
DYERERE L oo 5 i, 10 DO RFEDEL non-
photochromogenic HiME+ FHEME &£ % T 1965 i
RBLEY, X UD - DEBESY Mycobacterium non-
chromogenicum ¥ (R# L 71-A%, group III nonphotoch-
romogens » DR [[% BT 513, Hi Mycobacterium
terrae X544 L, holotype strain % National Collec-
ko7 (NCTC
10424)9%, M.terrae DHZDOHEFIL, XFRED, +0D
TRESALEETHDZ LT X B, —HbhbiuiLEs
DREDECHME Y T 5 - L o\ B R R R
3, REOECHMERHER 7L 7 ) PBCEROM
U fungi 2 X B overgrowing T3 L Ex, RED
BCHREY BROCHBET 5 HEYER LI Tieb
LRBEOECHME L~ Y AN TEMBELET 5 KL
ZFIRAL, =7 AR5 ERETERDOREETOE-
nonphotochromogens % 43 L 7z, Z 5o nonphoto-
chromogens DKM M.terrae ¥ RS hicd, M.
terrae (XA DLE 1 85 G755 L7 numerical classifi-
cation T3, one cluster ¥ L, —I5E L\~ species
EEX DR ARTIIL O H I MERE L 7= ke n

tion of Type Cultures, London,

%, 93 D Mterrae oWTH LN M BLIREHT
bo

1966 4, kED Wayne® iZihih kit L BIEC
—F¥D nonphotochromogens % 73 U CHE#E L £ 2,
T M.terrae X4 L1z, bl Dr. Wayne
1H 3L HEY T TEOERY AR, BRI
hbhD M.terrae Y RA—EBELE L bt

£ 8B 5 E

Bk 93 BRT, 5 b 9T 1960 o ERELHEN D
SRELBRFLICLD, 81 #ux 1965 4= v 25581
THEILDHBEI N LD, 3#L 1966 4 Dr. L.G.
Wayne (Veterans Administration, San Fernando,
California, U.S.A.) h bR 5 XMt DTHD, W F
N LMY DEB IO TR % X, a small schedule
-numerical classification ‘¢ over-all similarity |z X

hREZE LT,
2 B R &

B e oW TR ORAERYBET hiX ko L ¢
%0 TIbBLLUTIREEIK T 2D type strain g



19674 2 A

KTk, M.terrae D—REEIRTH D, 1 ()
HeRT %% 9B b THIERITOWT BRG] %
52 BEBREO % TH %,

Tt : BRERRE LV LERRE T, EikI0s
BERIIEW, cord R LR &R\,

ERVRE: AW L 2 ) — A BOBEFER L E£EY,
PR#EH3s X O° Sauton €K |1z 5, nonphotochromo-
genic. REPEREFHT, Sauton X ETik 10~14
H, SR ETIL 7~10 B TRET 5, L 1960 £
® old isolates I L THREMNE o

WBRETEY (2L 29% OERIEBERICE R T,
g nitrite RIEATIRERINL, BHETIIT
HTRET S RIL% KT ), Catalase Btk (100%),
Peroxidase fat¢ (0%), Niacin patk (0%), Arylsul-
fatase 3 H I (0%), Arylsulfatase 2 :BRIGHE
P (80%), Salicylate ZfEatE (0%)o PAS /Rt
(0%)o Amidases. ko 10 f&D amidases |3+ Tfe
¥ (0%), Acetamidase, benzamidase, urease, iso-
nicotinamidase, nicotinamidase, pyrazinamidase,
salicylamidase, allantoinase, succinamidase, malon-
amidase.

£¥H 250 ug/ml NH,0H-HCIl ittt (1% /NI
#)o 96% DM 0.2% Na-PAS-19 /NI RE
T5, £k 0.1% Na-salicylate-1% /)Nl 5 i F
BT %0

Sauton EXEL#pC 0.1% picric acidiz i D #ki 40
%o 0.29% picric acid fittEDOBL 1 BEOAR (B 1%),

REEE : 28°C X0t 37°C wRETH (100%) 5
45°C WX REEBELeV 2%)o

HHBOB—CEHLLTORE~DFIMH, Acetate I
X0 pyruvate [T KISOERC LW FIAIND (BD
$D 76%, 61%), flid citrate, succinate, malate,
benzoate, malonate, fumarate (XFIFAXhrcvy (0%,
7o7E L 1 #kAHS succinate 2 FIFT5),

R DOE—~CIE L LTORE~DF|H, glycerol
AL X b propanol 73 28% DEEKRIC X OTHIBI
NBEMMITRTRHAIR, TibhbkO{LEHI
FIB & iy, glucose, fructose, sucrose, mannose,
galactose, arabinose, xylose., rhamnose, raffinose,

inositol, mannitol, sorbitol, ethanol, propylene
glycol, 1,3-, 1,4- 3 X 7¢ 2,3-butylene glycols (%),

Nt&#HORKE— N, C R LTORERF~DFIAH,
L-glutamate 235 # (¥ 5%) WIS TOAFIHIR
%373, L-serine, glucosamine-HCl, acetamide,
benzamide, monoethanolamine, trimethylene diamine
ouTFhLFIAS R (0%)

NILAHOHE—NFRE L LTOEFT~NDFIF, KDOILE

BTk FH OB X b FIFENS : L-glutamate (100

45

%) L-serine (60%) ; urea (94%) ; pyrazinamide
(79%) ; isonicotinamide (85%) ; nicotinamide (79
%) ; succinamide (81%) ; nitrate (60%), —7F, &
DILEYIEFIF X ey : L-methionine (13%) ; ace-
tamide (16%) ; benzamide (0%) ; nitrite (0%),

Virulence. mice %35 virulence & >\ TITEE
]| Ui, REE\LUEE®D virulence 235 55 M.
avium X HF5\, =7 b YT 5 virulence k7 <,
ZODHE Mavium ¥ Rich, Ticbhb 10mg BEFEY
{68 1.5g © White Leghorn i L 74, 38%
ik, B, FOo4AEKAYFARDL L, M avium (AT1,
Kirchberg, 4121, ¥tjg, Sheard) X, B8, AF, &<
T AT AEMNIEE T & 7ons, M.terrae (1711,
1712, 1723, 1724, 1807) y4tecix, Bf, & FFow
FHIC b EER BT R Ihote, ¥ 1 HE b M. avium
HEHBET 5.4040.82g THODEK LT, M. terrae
HHBETIE 4.30£0.76 g Thote, BB D MIRAIFIL
TR L D A TRA DT,

sk M. terrae ZABDOFRKIH LIARBCFIB L
WZrEdRDEEh THBHH, —MC (1) acetate ks
L O¢ pyruvate ZFIFL T, propanol ZFIFL7c\ B¥
&, (2) propanol % ¥ L T acetate ¥s X 0% pyruvate
YFRALLWHRLS L Bbhb, LL3ELD
FATZIOBIVCWThIFIALLW3ID 355, K
KD TE—~CEL LTHEFRFIAIh DI,
glycerol e FI A X 7oz,
vate, propanol (I X UO'BISHEORC 1 BRASHC X D succi-
nate) 72 THoT, E—CEFIHD pattern 12 x>
TEGTHERDZEL Thbo

(i) acetate  pyruvate »F|fH35 $ D : 50 £k,

(ii) acetate ORFIAT S LD : 98k,

(iii) propanol OAZFIET 5 3D : 16 # (Wayne ©
W-45 % X 08 W-511 122 it AD7z),e

(iv) acetate, pyruvate, propanol ® 3E%»FIfF3
53D : 8%k (Wayne » W-523 iz iz AD7),

(v) acetate ¥ propanol #FlIE3$5 D : 2k,

(vi) WTFho CELFIA L1 D (glycerol D2
FIF) ¢ 7 #o

acetate, pyru-

% =

Mpycobacterium terrae ORE)ELX, LERD R L O
FEBELHET X 5 XETH D2, MMOHFEE L DEF*
ExbE, ROWRIFEETLD LB (1) %
7 DJE\ > nonphotochromogens; (2) mEERITIEN:
(3) 238 arylsulfatase B (7-73L 20% (Xfats)
(4) RHEREM 37°C FTT, HCREFLRV;
(5) 0.2% PAS ittt s (6) 0.1% salicylate fifts ;
(7) 0.25mg/ml o NH,OH-HCl fi#t: (K41 0.5



46

mg, ml (Z HfigtE) s (8) Bonicke @ 10 > amidase
RF_TatE; (9) glycerol LISt AL TH—C
# L L TFIAX 5 DI, acetate, pyruvate, propanol
iZfR %, glucose (XFIAXhizy>; (10) BE—NEEL
C urea, pyrazinamide, nicotinamide, succinamide
D2LUEFFATE, ek AKBERD [FEFEE] non-
photochromogens r DX Flicid, glutamate % NJF&
LT 10 R {LHDFIA pattern RNERTH S,

OBREHRME L OBFIIRDOZ L TH %,

(1) M. tuberculosis ¥ X% M. bovis : 0.2% PAS
By, 0.1% salicylate 23, 0.25 mg/m! NH;0H #%
HIZRE Lt 238 arylsulfatase (aryl) patg, ace-
tate, pyruvate, propanol # CHE & L TFIAL M\,
urea (U), pyrazinamide (P), isonicotinamide (I),
nicotinamide (N), L-serine (S) #BE—NyE ¥+ LTFIH
L7g\

(2) M.kansasit® : EH REEE T, 0.2% PAS 12
35 X 0°0. 25 mg/ml NH,0H iz % L fe\ > glucose
ZB—-CHLLTFIATS, WEETHM, urease ¥
X 7% nicotinamidase [, U, P, I, N # ¥ —NFE &
LTHFIALIRWA, LT 12971 Thb, acetate I
X OF pyruvate ¥B—-CRERLLTHABL LV, XEE
ﬁo

(3) M.marinum'® : R UEEMNE L, WEERTHE
#4, urease fE#E, acetate, pyruvate, propanol % Bi—
CEXLUTHFIALK,

(4) M.avium'V : g3 M.terrae YELIL, »5
LOTREBINVEETHD, EEML M avium (3 45
°C wRBEL, 28 aryl afE, nicotinamidase ¥ X
¢ pyrazinamidase (B TCh b,

(5) M.microti : 0.25mg/ml NH,0H £z 3s X o8
0.2% PAS Bz $H Lo\, Sauton ¥ 4 $EH L
1IZ<

(6) scotochromogens (M. aquae) : [fR{EM_| scoto-
chromogens [3—->®D species #{E5 L E 2 BB,
M. terrae Y¥ELIL TW591D, scotochromogens (34
EHBEICERL, LU 0.25mg/ml NH,0H £y
REELT, glucose ¥HE—~CH L LTFATS LON
%\, urease [BED L, DR HB, T 0.1% picric
acid D HDIXIZT LA LT\,

(7) T#%¥E# nonphotochromogens : ¥ % { DIk
45°C iz %% L, nicotinamidase 35 X {f pyrazinamidase
PRED HTRBN, 55 LDRIXFHNRHETHD, L
M UAKESE glucose ¥ BE—~CHEE LTFIAT %,

B9 Ute = L { M.terrae, M.avium, scotochro-
mogens 33 X {¢ nonphotochromogens (% 2 #i%, \i>
@5 [FHEME] DLD) 2B DD subclusters #{F
Lz, &3HITHLTKEL cluster % numerical

B O sae2E B2H

classification Tfgh, H\ CE@BIRICHD & EXR
LT\ B, M. terrae (342 Uabid 1960 i 7B L 7ckk
RAWT, M.avium X3 Xh 3 subcluster #{E3
LELNIID, FD% M terrae  SE 7B L THR
YAERBEC, M.avium r R TWEEE DGR
R L O TE I, M.avium THLERB bk
W ERDZ 2 & Mterrae LIXFIENBH, #¥ M
avium L IR 37°C E TLARE LWL L
b, % amidase #&< R DI HBW, —F M.
terrae (% 28 aryl BEDOLONRBL 2T, T BHD
BHEDORFNIRX I LEEH L IOl LTARBLZORK
LR — species THHAREH S TTL %o fo & 2l
M. terrae 3. M. avium @ less virulent 7@ TH 25
bLliieve BETHE M. terrae O THERN =V b
VICENDHEN DR, =7 FIRBRYEZ LTS
Dhliicv, &I M.terrae ¥ M.avium O
MR EHLDTERTREMET, IHLEEHD M.
terrae ZIEL KD HENC, M. avium r—F3 5EEN
+FRLELRBDTIIH D F\

oo R B A, 1960 41T 43 #E L7 old isolates )
1965 fFiz<v 2 FB % TH B L1- new isolates 3 3%
ETHEREYRICTHZ L Thb, ThbbIZTREN
<, —fiz 238 arylsulfatase 388\, % 7= L-glu-
tamate % H— NC H: LCFIAT5 4D 4523, BE
D & AHbivbhA numerical classification O yrigiz
MOLLE, ZOWED S-value i3 95% LT, FA—
species X I BITHNTTEV, UL LIRS, 4Dk
REALEHELMZIRIE, HEVIHERRSTEIND
XA b LT,

2 &

Mycobacterium terrae D¥:{R%Y, 93 HrOSKICES
WTERB LT, M.terrae ¥ M.avium OELIMIZER
FTREZ LT, M.avium DFREFL M. terrae iR 5
RENHLIg, KOEKH type strains ¥ LT
Fantuvs,

No. 317=NCTC 10424=ATCC 19530,

No.1711=ATCC 19531 =Lausanne 1898.

No.1721=ATCC 19532.

No.1731=ATCC 19533.
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