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The test in the clinical laboratory should be done simply and reliably and the final results
of the test would desirablly be brought out as early as possible. Considering those requirements,
the following seven features were selected to be tested for the identification of clinical isolates of
Mycobacteria: 1) colour tone of the colonies, 2) roughness of the colonies, 3) photoactive pigment
production, 4) niacin production, 5) nitrate reduction, 6) heat stable phosphatase activity and
7) Tween hydrolysis. To fulfil the above described requirements, test paper methods were employed
in cases of niacin test and nitrate reduction test, and the commercial reagent kit for blood chemistry
was employed in case of the heat stable phosphatase test.

Since these tests except the roughness of colonies were carried out by reading the colour change,
the results of these tests were read simply and reliably. In addition, every test could be done
within a few hours except the Tween hydrolysis, and the species name of the tested strain could
be brought out on the day of examination in many occasions. Dividing the above described test
combinations into two steps, the author succeeded to identify various strains of Mycobacteria of
typical characteristics, such as M. tuberculosis, M. kansasii, M. intracellulare (M. avium-intra-
cellulare complex), M. scrofulaceum and M. fortuitum by performing five or six tests out of the

above seven tests.
The test system herein described would contribute to the routine identification method of

Mycobacteria in clinical laboratories.
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1) HHOER: NI EOHBEOEE D&Y,
ANIUFEREE 4 BRI REOEEOCREREOL LT,
EEA, BEOIHESRICLDOEBE, FwEOHEo
BDbR I WEERIK At EHE LT,

FEOFEEOET & LT, REAR LOKAMG
D3IODOFHIRE L, £LLHABID XS, PEEH
180 #RD 5 b, WA LIch DY 118 $:(65.6%) T
Bb&<, DOTRAGRD 424 (23.3%), Hbdion
DIXFERD 20 #k (11.1%) THof, HUERE 180 Hiai 1
T THRD E, BEOIEEEE M. kansasii T
Hv, KAML M. intracellulare (LVF M. avium~in-
tracellulare complex &3 7%) & X" M. fortuitum |-
Zbh, BIetkE M. scrofulaceum Ttz

2) BWOSH, RIV: HiFRW A WA B A K orh~
WA AN TS L, AHCREEN ISR L D% S
BWEL, £5ThWLDERBE L, BEEIECRS
e, SHMOMMRARL o b DIk 180 #hrh 67 #:(37.2
%), REOHRAERL7b DI 113 # (62.8%) TH
oo PURRBERNC %5 & SEWY M. kansasii, M. scrofu-
laceum, M. avium-intracellulare complex ¥s 1O M.
Sortuitum TH Y, RIWIKEE O TH DI,

3) eItk ANIEEH 4 BRSO E A, AE<
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WLH A BB EBZEL o, OFOBEROMRARL
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180 #hEAME L 5 4k (2.8%) TH b, 175 Il TH
Dz, BHITIEFEMIGEA TR L e Dk £k & 4
M. kansasii THotc, FEWHE, M. scrofulaceum, M.
avium~intracellulare complex ¥ X O M. fortuitum
AR LT,

4 FATVEERPY NI RO EE SR
BEARM KR 1.5ml ¥, BHMEHv ks> Lo
RgEEAEMN SR, 156 SHKELTH1 7> v 0B
RAXDDIC, R T OREIRHRY 0.5 ml A Fiod/NakEe
FCHL, 717 VvlBile AR T 15 4%, R
FEMOWR D OFRADEOWCE B L L OB, BEHO
FEhIEM & L, ¥ ALB” 74 7o viRBREGEY
TIIER LT REF AR LI b ORBEMEE L,

IRARIER 1SR Lie, PIEREE 180 #krh o 1 7 o v Bk
11113 #:(62.8%) T, &M 67 ¥:(37.2%) THotz,
PBE b &+ 4 7 VBTl & LKE TS
n, M. kansasii, M. scrofulaceum, M. avium-intra-
cellulare complex 35 L% M. fortuitum (I~
A7 VgEERTRLIC,

5) fMEEHERICHEY « /NIABRAE > M/100 NaNO; ¥y
2ml CYBE Y 1A E&ERAR, REE 37C OREIC
2HRIR D, CAIUICHEBRHIBM 7 A F NP® 28 AL,
30 BRI T IO JEALD F D HIC Lotk 1
HaIE Ui, R anbkan L oxBitks L, 5@
DRERDHIIT NG DEEMEE Ui,

BV HUEREE 180 #RArBE 1% 125 R (69.5%) TH b,
Kabhiy 55 ¥k (30.5%) THotc, THAPEEHEINCK 2

& EBERITCHE RS M D b DL HE A, M. kansasii

Table 1. Results of the Tests on Various Strains of Mycobacteria Isolated from

Clinical Specimens

—~ — o o o P
Test 2 Er g £ 2
< g2 g g 9 E
88 %8 £ 3 & s
i [T 2 8 "g ] <
o <= S
5 < g = 2 7 & g
2 S s g g 5.2 ¢
2 Bl = B
S & ol z z T &
Species ——— —_—— —_—— —_—— —— —_—— —_——
‘ L oW R S|+ - |% - % - % -|%-
M. tuberculosis 113 113 113 | 113 113 113 113
M. kansasii 5 5 5 5 5 5 5
M. scrofulaceum 20 20 20 20 20 20 20
M. intracellulare (M. avium— 35 35 35 35 35 35 35
intracellulare complex)
M. fortuitum 7 7 7 7 7 7 7
Total 118 20 42 | 113 67 5 175 | 113 67 | 125 55 12 168 5 175

L : Light yellow O :Orange, evident yellow W : White, gray
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Table 2. Key Features for Differentiation of Mycobacteria
AN I —~
AN Test 3 2| &
AN ; =} <0 L 7]
AN - %o = g ‘@
. 3188 ¢ S 4| f
\\\ ‘w \Q-.)/ 19p] g —g 3] E "S
N i 5 i S 0 58S =
| ° 2 - B! =
! =] = Q <] L n Q@ o
S IR g5 | E | 32| ¢
ecies o o = et =1 O
P o | oM & z z | = =
M. tuberculosis L R - + ; + l - -
M. kansasii | L,O* S + — + o+ 4+
M. scrofulaceum E e} S - - - - =
M. intracellulare(M. avium- | L S - - - - | =
intracellulare complex) ‘ | ‘ ‘
M. fortuitum L s L= I + ‘ -

L : Light yellow O :Orange, evident yellow
* Photochromogenicity was confirmed.

Edr R L b ok M
scrofulaceum ¥ YO8 M. avium~—intracellulare complex
THDo1c,

6) MEMEARAT > 52— 17 INRBREN O LA
K 0.5ml \ZhiBEY 1 ALHEREAN, 70C DEBET
30 SrEmE L 7o, Kind-King 3@ L 5+27 5
s — AW 2ml KWz, 37C DIRIET 60 5FHERL,
FetaR A 2ml BNl e, REEHHREDL DG,
WOOFFICEL S DOREMELE LI,

IRAEIT 180 BRI B A A 7 > 2 — € Btk b o1k
12 #(6.7%), BatharmLicd ik 168 £:(93.3%) TH
Dic, VERE NG H &, Btkik M. kansasii ¥s X
N M. fortuitum THD, (@b O KEE, M.
scrofulaceum ¥s YO8 M. avium~intracellulare complex
THol,

7) Tween 80 JKMEHED : M/15 pH 7.0 DBEEALEE W
100m/ iz Tween 80 o 0.5m/ % X U° 0.1% kLK
B 2ml XEASL, RBEC 4ml FOE RER

B IO M. fortuitum T,

Lic, ZOEEKCHERE 1 m@FEAR, 37C
RE, 5 HECHE G =7 @0 bR~RILEC

FAeLicb %G, a~stoF FaEkl L,
BT HUERES 180 ¥k 5 %, Tween 80 JKREERSM: D
b DI 5 H(2.8%) THY, [EHE175#:(97.2%) TH
Dtz PIBEINC A D & M. kansasii D& Tween 80
IKAERE B M & 7R U, AS A% B, M. scrofulaceum, M.
avium~intracellulare complex ¥ L 8 M. fortuitum
ZEErECh o, Bk, 7HA ORI & BREEA
HEEDDHEK2DTELTH D,

Z -3

ATHE, SRS & IR R AR S A i IR e B R B S
H&#, Runyon!® (3y¥:Feath, EEOOHL LOHEE

B L oTC oy AT HRE LT, DSk, HEREER)
DAY, H5VIIHHBEEROBWEIIROTE LG
DRH D, FERERNC S CHERE, 5\ ILEER
HBE & &3 2S5 HmHmT 5 L0 L Bbh, &
NOWMBELENT 2 2 L OFEERIIHMTTHH 5,
R AERI Ch S OW@EA S S h, BN ER%
Tl BELASKBETH S, L > CHKEMERE
E TITi b 5 AT LR A SR A R B it
Z, Lovb BB, HEiRMEAZOLI LD TH
HIENLETH L, FIBEOEMEY, oS DF
iz & ARIc—EORE T, EHITELHETHD
ZENDEF LV, [BHRARERA S OBERE X
T RBREITI S 2 ENTE DN, RN EHREF
HLS5ZEicd s, HbEmAE T, BRKCHEEY

DEOCERICOW TR 5 2 Eag,

PEC R\, 3EMES ELTHE SR
D, FIL 1 ECEROEE Y 2 b D REL, HE
WodHBEMOBEEEFEL 5 558 5 nkikatl, %
D%, FEL LI WCERIEEMROHWICP IR E
ThHHH, SEIDKHILZ O & FEEEDHIF DT,
WA A S T ORA O REM: L IRRC OV THEEL XS
ELTbDTH B,

PRI OFHED 55, FicdDa\ < 2nblT
THhbE, EEBERAST Tk 13 offEs VT,
11 DHEEELFREL Tk b, FikEo NTRDA®
Z2THEBZ Lo TCI0 BEDOHEEH %, Kubical® HiX
19 HE OBREHEC LoT, 20 BEOTMEEL,
VBESEERLW T 19 OBEEEA BT, 17TH
FEOPEEE % T h F BT THBBEE EY R TV 5,
FERAIERASEIZ LW T, CABIZBF bR T 2 BHE
FErAEEET? LR ETHY, BEHEER X
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OB DERNRE S5 X 5 BRI L7,

PREC RV TR SH A REEHEERE & L Tl
K1k, M. kansasii, M. marinum, M. scro-
Sulaceum, M. avium-intracellulare complex, M. ch-
elonei ¥s X O° M. fortuitum O THHETH 5 &R T
W5, ek M. bovis, M. avium, M. xenopi ¥s . O°
M. ulcerans (LT Z 10 FRMEL BT D, HBIX
BEOM LIl &2 & LT,

£2°C, EROTEEOER, 5\ IFEELHE
LTHRAERXBFL, IREXERTCHhied,
D BABIMHETH Y, 2) REBEOHIEI AL T,
3) fEiEM:, WEMELEL, 4) BEEMOEREI KRS

BEORER, o Cfifeor 1) #E0EH, 2) Ho
SE, R, 3) JeFtak:, 4) »1 7> vEEERE 5) W
EAYERICHE, 6) MiEd: R A7 » 2 —+, 7) Tween 80
KIBEED THENLE O THinb D EE L bhic, #
HEOETNIVEEE SR < OB EHETRETH V,
M. scrofulaceum S IR BICED FIFAHZ ENTE S,
FEO SH, RIMWAPE T 2  XHEAE 2 E &
THYUNDOEECR G T % 1o0nELic) 5%, &
T iR A Eia3 Iy M. kansasii ¥ X OY M.
marinum AR OEEL BIXFINTETH 5,

F AT VIRBIIKEEE O ARG AR L, i OERKRM
FHEROMBRE &M TH Y,  F iR R TSR Ti
fEkEE, M. kansasii 33 X O M. fortuitum DG TH
BHETHMD, FEH & M. bovis, M. fortuitum &
M. avium—intracellulare complex O ATEETH %,
HEMEAR A7 » 2 — CikERIL M. kansasii s L O° M.
Sortuitum PPEtER T DT, WEEEE M. kansasii %

Table 3. Procedures for Differentiation of Mycobacteria

st screening

LA BND LI,

—

JCHE,

W OE52% FIF

Lk M. avium-intracellulare complex & M. for-
tuitum L OGNS Z LN TEX %, Tween 80 K
FRAEEA BRI Rt kT B M. kansasii 35 YO8 M.
marinum % R~ C, RRE R L R TOT, M.
scrofulaceum & M. gordonae * DX,
SRR & IRRE & DEMNLIGHAL 55, >
17 v VEEERE, EER
B X Tween 80 KFFED TR DOBEC KT,
BIEHRE O, B0 RIS EREOES L R
L7z, 7ok MIAR T 10 ERTCREREEE 423 ¥R & &
L, SHRDF A7 v vEHHROERRE LI, ThbOk
PR REIAZ 7R L, unknown #k& U722, TlEAYER
ZELERE LI, Jo, =2 — FIERGERER & b, ¥ o)eFEM:, Tween
80 KfRRERBRIEME DR A 7 O THERZE & HIMT L,
TS RAE R R LR, 7147y vEROA
TEEE EAE S hie,

BEFEOMHE ROt bDELTUL, 747>
R, HRERTTABR L O A 7 » 2 — B
DIFARDT b D, WERLT A7 v vEHBRE L
THAE R ITCRBR TR O 2 B &, BB A £
AT BHIRGFTEL, Bk A7 » 2~ COBH
Bt 2 M ER 4 2 LBV <, TGREES » + & FIH
L5%, WTFNROKELZDDERIEIEROEM S 2H
AL A O XA YRR ORI 7R3 E T, X, FRRMRFCLNL 50T, BELEOH ST
HETH ol

O TIHE ORAIRC X B8R AT i ol A AR
EoWAEE & &SI F]
JAENEWC ExR LT, BT OWThH, WER
D, JeFeME, 1 7> RS, TEERKE R TTHE,
MR A7 » 2 — 4 %5 LO° Tween 80 KfffE & & 4
THOBALT LIl dHEL LT, oS, RA

Colour tone Light yellow White,gray
(colony) S PP P
- Ss. -7 H NPT |
Rough or smooth [R]
(colony) 7 T ! T T
Photochromogenicity E] El E] E
Niacin |__?_| E;‘ [:El [Tj
-2nd step- Ill \ ’,'/ s . E ! il M.
Nitrate reduction I \\\ (T) = =]
Heat-stable K \ T i i " = +
phosphatase J \\\ ; i [Tj
. ! I ) I H '
Tween hydrolysis IT:I X : ! =] |
i i 1
(Heat-stable ! ! \ [ ; : ! |
catalase) ! ! ! : X a8 ! :
! ! 1 [ | 1 1
Species M.scrofulaceum | M. kansasii ! M. tuberculosis  M.intracellulare ! M. fortuitum
M.gordonae M.marinum M.cheloner

* M.intracellulare (M.avium-intracellulare complex)

HBHWITIE

MEWEA A7 7 2 —&
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COWTHREDOEFELZD DT, RMEDBEDEL 5T
R e EEZ RS,

EC KR OAEHO M TR 7HA OBRAED 5 B, Tween
80 KEFRED 5 AfH, MREMED BRMEL KT,
Wb 1~2 W TRENSE T 50T, WL
TRLDOHD S HLICHENRTE L LD LD {7al,

E3CHHNH L TIHHEDHA % 1 Kk screening
B L2 RIEEIZ ST, 1Yk screening Tik 1) #E% D
@i, 2) Wo S, RA, 3) ¥Ftabk:, 4) r17 v
vOAHBEEERCERL, 2 RBEEISEkRC
AT, TEERERICHE, EWEAR A 7 7 2 — ks &
" Tween 80 /K DTH H % 1 K screening Dk D
TER, B2 MDD I DITATI D S ENTE D,
BHXTHATHDN, 1REZREGTAHZEED
FHBRBEIZ SV TEET 2 DXk L% 5~6 HATH
%, Tk, M. avium-intracellulare complex 122> ~T
EEEOET B XOE DO SH, REZER Bk T
WDOWIRE RT DT, 2HEAAIEI LI, BEOHIRT
2T M. avium—-intracellulare complex W+ %
foddiz, TitEEH 2 5 — CRB®AFE ST () TRL
foo ERCOBRERAGDZ LT, M 27— €8
oM A 7R3 M. avium~—intracellulare complex &
etk DMER A S TR & OERIL TTRETH 5,

B DB LT M. chelonei 1355 e @ TR
B L OMEE & A 7 7 & — EERERIEW D 5T M. fortui-
tum LERIN D, M. terrae-M. nonchromogenicum
complex |3 M. avium-intracellulare complex & %5 1)
350,
7% Tween 80 KFABGHTH 2 A TEA SN B,
7z M. terrae-M. nonchromogenicum complex & M.
kansasii DEEFNY. M. kansasii 53, JeFatoi: 3 8B M
THHZ LI VERNING,

5~6 HEOWEDKR, FEDOEKMEL WETHED
CIRY, ZFVBEELALYD TLRETH DL, ZHHHRE
B OHEIREL &), EDFEATHOTLEEL L
BAEN R bhlcie biE, AHOWE L CHICHRY T
THDH, HHIEMBECKETNETH S, Lk
THBOBEEYERTZ L0 X2T, REOAERK
TSR A HEEE OEINL, +HFETH B EEL 5,

= £

MR MER AR C S\ W THBE L&, RETs2 &
HEEL, KOTHHOREERYEAL, 1) H£Hon
W, 2) WoSH, R, 3) XFeakk, 4 17w
PEAERE, 5) THERYEIRITIE, 6) THEUWE+ A7 » 2 — &,
7) Tween 80 KfFHETH %,

ZD5HDF AT v vEIOERERETIIRBRRE Y
FAV, Fhofitsdts A 7 > 2 — IR O Mg b

M. terrae-M. nonchromogenicum complex
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EFX vy PEIGHT S LT, BEHEOERIAY O,
RO TR 0 ST, RELSOETHA L EH O
ER, HDVIIELA S 5 O THEDE D IIE LIS

& Hyotz,

HE DG D ik Tween 80 KAZAE ¥ J 00 JeFetalt
EERCTEL, 1~2 B CHIE C& 5 0 TEEOEINL
HB#KT & D Z &4l iz,

7IHH OBiE LA 1K screening 43 B & 2 kiR 3
FHEFT 2 2 Lk b, 2Bl THBYERL /<
Th, 5~6 HH & 77 5 & & TEBW R SE, M.
kansasii, M. scrofulaceum, M. intracellulare (M.
avium-intracellulare complex) ¥ L0 M. fortuitum
A OWERE SERL 2 72,

ChB THEORERET S LISk b, HEEE
MOBFEALIFREE Db DEE 2B, =2 CERIL 2
I Nk, FMEBICREL KT RECH A5,

MaElbaiedion, KPR OWT o, Sk
(e AN R = o e S S NN Y - o | TR R B
To E-BMURBULEE T RYR, BARERI A SRS, =
TIFLAGHIET, MBI T 04 Ho S, —
MEEAE, BFRETHRO SHckilam LbiT %3,
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