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SOME OBSERVATIONS ON BIOCHEMICAL
PROPERTIES OF MYCOBACTERIA*
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Recently, a number of biochemical tests, such as niacin test, amidase tests, arylsulfatase

test etc., are widely used for the differentiation or the classification of mycobacteria.

In the present study, 16 kinds of biochemical activities were examined on 146 strains of

mycobacteria, especially nonchromogens and scotochromogens which had not been fully chara-

cterized. The tests used were niacin test, 68°C heat stable catalase test, 100°C heat stable

esterase and acid phosphatase test, formamidase test, nicotinamidase test, urease test, arylsul-

fatase test and Bonicke’s amide series tests.

The results obtained in the experiment were as follows :

1) M. hominis and M. microti could not be differentiated from each other.

2) M. avium and nonchromogens were well differentiated from each other by arylsulfatase

test.

3) Nonchromogens showed three types of patterns in Bonicke's amide series test.

4) Several patterns of biochemical properties were observed in scotochromogens showing

a heterogeneity of this group.

5) The heterogeneity observed in scotochromogens and nonchromogens was independent on

their sources and isolation places.

6) Four strains isolated from frog, soil and sputum showed the same pattern as M. fortuitum.
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BT X AEROBEEERATH LI 2 Thieh
NFRYU=2T AT VbR TWA ZOHE LB
THRDDRACHDFELRNDEZBLRDD T\ A
& BN YERR A FT D7 AR TIL scotochromogens,
nonchromogens Offi, & *, wv, XX3, YEE,
#EOREREK (b5 saprophytes & & 9 5)
CDOWTiRR5B, M. kansasii ¥ X ¢ M. fortuitum,
M. runyonii OWTIR i ¥ L HTHETHFETH
Do

KBRMHEFE

1) Hk: e MUK 13 ¥k CLAMEFHEE T
R) R 12, FRESRER 1), voRE3H LRk
R, A X S RE 28k (RKHMBHRAERR), PV BE 7 &
(AL KIREH), nonchromogens (LLF non.) 61 gk (K
Ek 24, Bk 22, BBtk TRk 59, % 19,
it bk 4), ‘scotochromogens (LLAF scoto.) 368k (K
Bk 16, BAkk 16, #irEk 110, £ oOff 3 #K), IFE
RSB E STl h B JIIRKY, BEEEKE M.
smegmatis 2, M. phlei 1, M. butyricum 1, % o f{§
158k 20, non. r scoto. DA EFkiX Runyon {4+ Xk
Y BAKROKRB X LEROALTFEL LV F5Ihcd
DThHbDo )
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kansasii 35X ¢ M. phlei ifi##MBEE O 5 A2 L%
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R omes B17

RETHERTLEANL LR LOTERELLTZH
PHEATHRIMNLIVWEBLRADO TR LICER W
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phthalein diphosphate #» F\ /=3 D Th5)o
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Table 1. Biochemical Properties of M. hominis, M. bovis and M. microti
° Amide series |
12}
o 9 %o 0 o) ° 8 ]
—_ —_ —_ o Q [+
Name of .E§§“:: gﬁz E%g 3 ] :—E :g' f;'g = § § =
gogs Eogwgg s £ 53 E g EE - Name of strain
species Z é‘é 2 g §§ §ﬁ5 g & sz & E = & & g °'
mTESRTEFE T 288238 2
e A S Z & & a = |
11/13 | Hg;Rv, Hgz Rv.SM 1007 resistant,
Hg;Ra, Frankfort, AoyamaB, DT,
M. hominis t-+t-—- -+ -"++-=-=-- Ono, Nagata, Ninomiya, Takeshita,
Izumi
s~ 2/13 | Hori, Imamura $1
—_—_—t - ——_——_ - = - - = - - 1/ 2| BCG
M. bovis
— 1/ 2| Ravenel
M.microti | + — + — — — — — 4+ — 4+ + — — — — 2/2]vole,vole—D
BRI TR TH O, MR TH B DD, HAHVIIEREC 258D OERM LS

5) 100°C fit#k =255 —€F & b

scoto. @ 36 Ekh 11 BRAEM: Th 27T LN
HTHot,

6) 100°C fit#AEEEME A AN X —€F & b
BERBHREEHRD > b M. fortuitum rE % H5h %
5F~ M. phlei DZAEMETEH D0

7) Bénicke D7 I X —¥F A+

e PRERIEROBRE L I —HK Lz~ vERL
e, v oRIETIE, Ravenel Bi\REESME TH o
7o JIRERIIFEER O non. G Ttk TH 545,
RELXFREL, E-FOMDOERIOARTEH Y VHER
FEFEC LTI, KRRV YT I KGR THED
ARINEREDOTN T, RRXIBTe VRLE L%
—VvEnLTs

non.OAFFIZ=2Fv73I FEEIOVT I K4
BLIN, FOMIcEYI v 73K, =2Fv73 FD
WThh—FDZEE L LTHET LKL, £7 3 K%
FELIWEb A bhic, Y EE 2T Tic Bonicke
EDTHEDORTWAB LI, ZD7 3 FRIITIR
K& D non. L XKFTEIA DI, scoto X7 I F FK
FITRFILABN DT L 520D % — VRN
Ghitc, BEREBERLFECHE 2D & — vERT/ND
Beoahrnt,

Z
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b M EUEIE 18 fhep 2 BRAVMER IR A 6 68°C T B &
5 —CiEMEY R LI, @R CERERL, 3
TREFRCIOTHADLRTWA T L g hiF—Tcl
REFELi (FE1)

v YR TIE BCG #RIRFE % 4 ff L 7= 2% Ravenel
BIESMTH O (R 1)o Ravenel 223 0 BRMR

NEZONILERAVDDETHA ) LBbhb, /2T
DENCARFHEDOE 3 THRIEOWTHET A M RfikD
7oh, e VREELAUF~ VYRR LI, TOKIL
EHESREFEIN TR TS 20 b OB ER Y
X LCaEENE 2 DB D, FARCHRO IV-0F]
h OA[EEME BT T B BITIIIVL ATV, WTRIRL T
oy oHEL 3R, vYRHEL LTORBOXRE
GERGDOTHEWOT, —LHRREIRI AL L
Bbhhb,

NIRRT TH S O TEEY LB IhIEERIT
BETIXIRW 2L LTS5 ShicARKTH DI,
non. DHH L INTW5REFESEOERIC—FKET,
FNVYT I FAROEERBRWNTE BCG tRT &
—vERL, av=—HRIFEPTONZ0TY F
BETuwheBbhb,

X Bz e PRI A R E R L, dERIR
TEPT I FeFHETEERELTWENRSEIORET
X, SEUIchot, (F1)

by BE R Kubica %2 X {—HKLTT Y
N AN R —ETEENGEL, ZofH i X>T, non.
EEFITDHZ ENTEL, SRBBEKE BFR %, 8%
BEkoBEKRD—IG, ABKERE & 312 non. FFr L
THUE LA, ¥T7 3 & — €%F T % Bonicke X
Gr.II. non. DX —v 3 LTCHE Lic=a2Fv7 3
F, €32V 7 3 VBT B8 %2RTHROEMTT §
FIEZMRDOEN 61 Firh 6 BRAR bhlce D7 A FTik
MEXETHZ LIXTERIDOR, £FE P, THRELA
LB HESBEI N THFERTMBEEORRE L B2
LATWAKTHY, MIXERERBADL DL Liz—E
BT SREI N TH BN, ALY LR TES X
5 IR R I high ot FHBHERDPL YR
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Table 2. Biochemical Properties of M. avium and Nonchromogens (1)

v 9 99 P
3 § § = =g £
S9g &8 8 So Su [
g 5@ 5 U 8o Bg 5
& ;7‘: T E g% ;;2' Sources N Name of strain
S Y ;
8 < & 8 8% z
. A 71, 4121, 4110, 3717, E 38686, flamingo, Jueki
- + — — — — | M avium |10/10 P50, P52, P53 (Runyon’s avian type)
Human | ,;/9 P2, P3 P7 P17 P20, P23 P25 P39, P40, P41 P42,
-+ + - — —| (UsA) /21| p4a, P45, P47, P48, P49, P51, P54, P55 100616, 121326
Ueda, Shinkura, Gamo, Minamizawa, Saito, Onari, Hatsuno,
Subara, lizima, Shimamoto, Mitsui, Kofu, Sakaishi, Hasega-
(Japan) |22/22 wa, Iwai, Ichihara, Okita, Yoshihara, Machida, Adachi, Nagai,
Munaishi
Bath water | 5/ 5| #1, $2 #5 #9, #15
Dog 5/ 5| Mizuma-21C, Jieitai-97, Yakatabaru-3, Kasuya-24, Ukiha-1-2
— 4+ — — — — | Elephant 1/ 1| Zo (M. elephantis)
— 4+ 4+ — — + [Tropical fish| 4/ 4| Bg, Bt, Pg-1, Pg-5
Table 3. Biochemical Properties of M. avium and Nonchromogens (2)
Amide series
13
© g
o 0 =¥ 8L Lo s
g 3 E'E'E‘E.E""' 2 .
EE 8 S & & 5 B £ Sources @ Name of strains
S s 3 8 &8 2§ 8¢ e
IR EEEEEERE g
[7) - 0 - 0«
<A 82 E 833 “
. 868 i i, P50
e — o+ 4 — — —| M. avium |10/10 9%721,, l;115231, 4110, 3717, E 38686, flamingo, Jueki, P50,
_ + _ Human 19/21 P2, P3, P7 P17, P20, P23 P25, P39, P40, P41,
- -+ - - (USA) P42, P44, P45 P49, P51, P54, P55,100616, 121326
Ueda, Shinkura, Gamo, Minamizawa, Saito, Onari,
(Japan) |17/22| Hatsuno, Subara, lizima, Shimamoto, Mitsui, Saka-
ishi Hasegawa, Iwai, Ichihara, Nagai, Okita
Bath water | 5/ 5| #1, #2, #5 #9, #15
Dog 3/ 5| Yakatabaru-3, Kasuya- 24, Jieitai-97
Elephant | 1/ 1| Zo
Tropical fish) 2/ 4| Bg, Bt
————— - - - - = Human 2/21| P47, P48
2/22 | Kofu, Yoshihara
Dog 2/ 5| Mizuma-21 C, Ukiha-1-2
+ s Human 2/22 | Machida, Adachi
Tropical fish| 2/ 4| Pg-1, Pg-5
- + Human 1/22 | Munaishi

ICHEBEPORROBR LA UL, RBELTFAKkE Af
KOk DRI b PREIEVGIZ AR BhRieh Dt ARH
M. elephantis ¥ UT#E LTWABEEEILT VL AL
R—¥5F A MAETHDOT, oERDd FyEEL &L
A=D1 2 —-vERLT MYV HATELEAIKRTHS, &
DRER, RELNIPHREACISCTREN T VELEA
U, non. X HBBAMMFRRLICE WS BEW L X
—HKTH5bDThH%,

B RO 4 BRi%, 100°C i B Rt ok R ov & —
EHEAIERCHL, TOETMHO non. x Rikh, M
kansasii, M. fortuitum & 3GFEOMERR Ui,

Runyon i X>T non. @ avian type } XN T\ 5%
P50, P52, P53 0 3#kix MY B L R UBUETH o0
TekmAKE SRE, FkEDrv=—caxrvrs
NG, ¥IPVT I FRIMTHOK L &> diky
R Lo
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Table 4. Biochemical Properties of Scotochromogens (1)
L
2 % 8 o e g
g 5% 5 % S85s 8
S 58 % B Bf 88| g % .
o os E s o8 “g ources - Name of strain
RN 3 s
Human P5 P6, P27 P28 P29, P30, P31, P32 P33 P34, P35
- H# + = = —| ‘(usa) |1316p3 pay
Matsumoto, Ishii, Watanabe, f)kubo, Tomita, Goto, Naga-
(Japan) 9/16 shima, Kubota, Waseda, M. marianum, M. scrofulaceum, M.
paraffinicum
Human
-+ + - + - (USA) 3/16 | P15, P19, P38
(Japan) 7/16 | Tominaga, Nakagawa, Sasaki, Qrg, Ishikawa, Miike, Hirano,
Tropical fish) 1/ 1| Sf3
Table 5. Biochemical Properties of Scotochromogens (2)
Amide series
g o g
3 g i 2 % % o 8 8| ¢
£ E b 8 S é E g E g ® Name of strains
§ 8§55 2538 £ 8 °
< 4 §F 5 a <3322
- - — — — — — — | 516|P5 P15 P19, P34 P38
1117 Matsumoto, Ishii, Miike, Gotd, Nagashima, Tomita, Ono,
Waseda, Tominaga, Ishikawa, Hirano
- - 4+ - - - — — — —| 2/16|P6, P31
@* 5/17 Okubo, Kubota, Nakagawa, Sasaki, Watanabe*
- - - - 4+ —- — — — —| 2/16| P36, P36, M. paraffinicum
- - 4+ - + - — — — —| 3/16| P29, P30, P32, M. marianum, M. scrofuraceum
+t - - -+ (+)_** T T T | 4/16| P27, P28 P33% P35

* Strain Watanabe ** Strain P33

UEDX 3 non. WiZ==2Fv73IF, €5325v7
I PR LERMEL ALY, TOMTOWTRID
73 VESETHR IS, WhildREO % — RS
X5k b A bhvico 7eiEz DD x — v DOMRM
RERSDTHANEMIRBHECRD LI ATHA
5o EloMLOMR TR RBRKEB G TIR AT S
LI TEehO, (K 2, 3)

scoto. [LIEWITHES IR EZ R LT L oD/
Sditce & £ iz Bonicke?® > Gr. ITa, Gr. Ib @ ¢ x
=V, ThbbREFHE LIFEFHBOBINC= 25V
73IF, ¥SOVFTIFHLANXTEINT I Veo@ET
3X3 kb mbRice L LT bRkl L TR L
2EMRICE UHETEECoX 5 A b LS RIZRE &
Pl b LI —FK Lichoi, 7ok 21X P6, P19, P36
M. paraffinicum, M. marianum Z-CiX§iE & B U
BB, P2 TRRFEL =2FVY7IFDR
MoV 7T I FESEL, P32 CTX, =2Fv73 ¥
YRR LI O i P34 BRFERGH Lo —FH

v MU, P YR, M. kansasii TIZZ Dk 5 AhBE&ITE
B bR DOt, COBEEIZOEHO LRDOT I X —
EIEED, BEBEOLEMELV LIZFDEDOMRDOBETH
OB LRT WD TIRAWAE WS ZERRILT
WHEWZ XS, RS O R Tk AR oKX
Bonicke DR L7z 2 LasgRs BT 7 W A3 b2
DERTE=2FV73IF, ¥5PV73 Fea@T5
HHEBELEDONT I, FdtNOBR L EEDR
Bk bTLd—FK Lih Dk, scoto. T F77 3
FR7ISS ORI LoThb e b2 e o h
oo THIXMBMEBERFEROEET LIS DTHS, R
B0 Y RISHERECEIT5HEIT XL P6, i,
¥, AH, KABRDOSHKIZFEWC X EMULEER
HERL, ST b7 DR BRE Y RTHEE
DM, FiE 5 HRICII Bt = 2 7 5 — CiE R
b, BECIIEENGED bhico REFRIMERIH
BRECEVCTUIEECRETH D 2 b, FERENHR
W ERERERLTIhZ L CERL, FHEED
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Table 6. Biochemical Properties of Rapid Growers (Saprophytes)
© Amide series
o 8 84 of © " i
EEEEETEI RN ‘
g v 5 EGR wgE 5 o 8§ B 5 E & E € Name of strain
g 8 % s .8 .8E E § g ¢« g & € 9 4
Z @g 2% EW9p «f 8 © & T 8 s = & £ =
(V3] W Qo V&g N B O pey N %) - 7] o
e E SEm IR O s 2 8 S =2 I g8 s
§<a £ Z 2 & @ =
-~ —+ - —++++4+ + + . + :~+ + + M butyricum, Frog-yellow
+ + Soil-30, Frog-white
+ e~y — M. smegmatis 607, S50 B, Urine-S, 106 XX
+~— | M. smegmatis (USA), S50R
Jucho, Dencho, Hosoya, Takeo
-+ -4+ - -+ + + + +~—~j:EBOK
- 4+ 44— ———4+— 4+ 4+ — — — — | Uchida-D
— et s~ Kido-yellow
+ + + ——+ + B16, B23, B24 Hito-hi-5 Frog-Jikei
-+ -+-4+-=+4+-+ + — — — — | M phlei (USA)
- - = = - - = - - — + + - = - — Kasuya-27
* Incubation for 6 hours ** For 24 hours

BREX Y PEAMNLERCERTS L THIX, scoto.
B2 KREL GIHZLNFAETHE0 S Lt
M, BADRTIhRSEROWRDOERITREONEHE
ThHA5o BR®NL, 7TEVY VHAREEC L BERYT
teoT, AIHAH K # © scoto. ¥} Bonicke D\ 5
“M. aquae” X LT1-2D species &\ Th LD
TR LB T B,

BEHEL scoto. » LTHBEMIRENTHBHKTHS
A, YRICERMED AT non. IEFEILTER D, Fi-
AR TH —FBD non. ¥ HILFD & — VEIR
LT7 3 FIEFBTH DOl NAMEFRETHRLT
Eictkoaw=—i%, SuEKTL scoto. D EFLELT
TLABEEABD non. WHEWEATHLED T LY
BUFETIL scoto. O—F 2 TH X DX non. r#EX B3
5 MEB TR L B b2, 0B LTidf
DI RERFHICOWTRET LS L TOHMALET
bAHH. (% 4, 5)

UEDZ & &EIAV X 5 ik T non. scoto.
b TR, SETC I EIRE IR D bh
T, ¥RHERBISHEK L VBE SRR XX ATAZ L
TEIhDR TNOHDEEZY N2 Y vRKIEHEREM:
RFREEZ OMOTRICFS N THT TRED LR TS
REL—HL, FRRARBEN LB BIETRE. D
THBD0 05 HEACH LT—20RE% 52 5L &
{1, HARERAO—2DBMIFTILB DT\ h
LiEZORD,
BERFREIEF S Itk A R Lico M. fortui-
tum ENDIDD T YNAANE—EFT A+ T KT
DB TH DI, THIBE TH H 205 bk

il AJES, B16, B23, B24 o587 3 FRFIT
HIFD R — VER LI, Zhix M. fortuitum 0.2
x—VvrRELTHD, XHIT Birgey's manual i35
< M. fortuitum ¥ LTOMRL Y RICH R L 4K
LSRR 6 M. fortuitum & L2 X ABAL
120 FEMIICOWLTIRFNICERE T 5 AT AR R R A~ &
—YEEDHEER N LDERO—2DHRTHD0 T
DEFDOIEHFEBE» O FHIh - HBEORED, KF
BEL 7V VAR —EBETH DN, 2D 2 Kidfh
DORERFHRICH LTEEERRT 7 $ X — 0Bl
hte ERRLLABEI R -BEOHE 27 Bk
AT I —-EEERBDONT, HxF—€, TYVIILA
N2 —CEREDORTHRHRILERERTHTL %,
RO L RERBEROE S BOR K TRDTNDH, —
MBI EREDOEBEDIZ 5 BEREEIMECEARTED
b tzo M. phlei (% M. fortuitum ¥ [@ U< fit #tEe
PARANZ—CERERR LI #ERVIBE L SR T
Wiedl, TOREHFES LOKROBRC LOTHYE
BRI ubhTWA28H, T8, A8, RO
4 B, M. smegmatis £ [F—D 22~ v &R L
o (fs)

8 &

LB, & < & H5rME D nonchromogens )
scotochromogens » .00, 16 FREAD 4: (bEayik ki
DUWTHRE Lico MEBREROTEEA CLLFOIEIE
BIhto

1) e PHEEAXIBELIENCE epote,

2) PYEREFKRL non. BT VAR 2~ ER
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TR FT&E o

3) nonchromogens T Bonicke ®» = 2 +v 7 3
F, ¥32v7 3 PN, EFMOEL,
Th—H DR %GBT 5REOR AR THIA L b,

4) scotochromogens (IMnich ML /e 2~V % =
L7

5) nonchromogens s X ¢¢ scotochromogens (i,

SEREL ST X 5L L Bl e hy ot

ARILDO—MIE 16 EHAKEFELBETITHRE
INCHLDTH S,

UERDOEE X K52 T IO FHEMAK LRSS
KO ZIRET I OLRABBRCE BB L E
TO

X %
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