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Table 1
Catalase Activity of Mycobacteria at Various pHs
Strain pH 1 pH 7 pH 10

Hs7 RV + + +
a - + -

Human Hs7 R H
1 F - 4 -
Aoyama B - + -
D4 - + -
Miwa - + -
Bovi BCG-Phipps - + -
ovine BCG-Yoken - + -
YOK - + -
326 - + -
11755 - + -
Avian 4110 - + -
A n - + -
No. + + 1
Photochromo- o 1 '
. No. 8 + H +

genic

No. 16 - H +
Atypical Non-photo- Ueda | - + +

acid—fast chromogenic 100616 - +
bacilli Scotochromo- No. 6 + + "rl»
genic Mieke + + +
. M. balnei - H -

Rapid grower
Yamamoto - e i
Soil No. 3 - - +
' M. fortuitum - H "
Saprophytic

propRy M. Takeo - e +
M. phlei - H H
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tzo 1960 4 G.P.Kubica £ 9 (3 —E4M T CRMEH
BREIDH 2 7 —EHEMHC O N TEERRBR 2 T/, AR
B, PR 2 ORI X O ARIT A TFRE UTEYR
FHETHH E WE LTS, bDhvbhid i «D pH,
RETICBWTHREDON 2 7 —¥EleERTAC L
WO HBEZ DU 2085, ABHE, REEO
FHEZMEHEAE L D RIIU S 2089 HE UETFO
HRZPEBIZOTHRET 3,
RXEB A E
1) MEAmERE
F1ICRTCEARE, 40E, BIE, JEER

BRHE, ARAHEREG 26 BRICOWTER UL
BREHRE D 1 % ANIEH 4 HEREE O L O% HH

UTo

WK OEk% W12 B

2) pH & #4375 —¥iEMEE DRR

1 % MNIEwalE L b 2 A&H (3 mg OEMERE
) OE% &b buffer 0.5 cc OHIT AN, KiF 20 7
Sl & % 10 % Tween 80 & 30 % H202 D 1 : 1
BAM 0.5 cc Z2HPITIA THEDIREZBH U1
#EME D PH 1, 7,10 T3\ THETER U
pH 7 ®¥i41E 1/15 mol phosphate buffer {fif], pH
1,10 O¥AIE 1/15 citrate buffer % #HFH U1z,

3) WMEEHZS—EEHEEDHER

2) tFEKEiC 2 AE&E O® % pH 7.0, 1/15 mol
phosphate buffer 0.5 cc ic AN BREK » BRI
20 A ANz DB 10 % Tween 80 & 30 % H:z0:
1: 1 BAWPEICIMAFRORER BRI, BE
iEHE, 50°C, 58°C, 60°C, 68°C, 70°C, 80°C itis
WCEMEUTS, 2),3) & b HERBRE % AV THRBR Uz,

Table 2
Catalase Activity of Mycobacteria at Various Temperatures
T - Room
Strain temper-| 50°C | 58°C | 60°C | 68°C | 70°C | 80°C
aturev_

HxRV LoH # + 1 - - _
7 Ra + + - - - — —

Human Hsr
1 F + + - - - - -
Aoyama B )L + + - - _ _ _
D4 + + + - - - -
Miwa 4 + - - - —
Bovi BCG-Phipps + + - - - - _
ovine BCG-Yoken + - - — — - —
YOK + + - — _ _ _
326 + + - - - _ _
11755 + + + + ¥ + _
Avian 4110 + + + + + + -
An + + - - - -
Ph n No. 1 H ‘ +H ‘ + +H + +H -
otochromo- No. 8 # m # # # m -
genic No. 16 # + ' #+ ++ # -

o S R R ES
Atypical Non-photo- Ueda + + + } + 1 + + _
acid—fast chromogenic 100616 + + + 1‘ + i _ _
- S B . 1
bacilli Scotochromo— No. 6 4 H Ho| H H H -
genic Mieke H + o ‘ + + H -
. . M.balnei T H f + + -
' Rapid grower | ;

(i i Yamamoto o] H H# H - -
Soil No. 3 + 4 + + - - -
S hyvti M. fortuitum # ] H H H + + -
aprophyHtie M. Takeo Ho + + - - _
M. phlei i ‘ 1 o + H * -
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) h a5 —EHEHHEDHE

FHIDIRMER 10 % Tween & 30 % H:0, %4 &
BAWRING 20 SHEBE U2, REOWREBIZEITIT
DT & FHEHRRETRHR S N,

— WDELFEAEUSWE I ERICE I OESITE
+  FEIC—EREOHRL

+  FEICEZ L UL EOE 3 mm PRA)
H FEEICERZ S UCHRELE WOE 3 mm D)

X B M E

1WRTTEL PH 1 KW TARE, 41,
BHEEOMT Hs'Rv D & + THIZ — THoT,
atypical acid-fast bacilli ¢ (& photochromogenic
strain ¢® No. 1, No.8, scotochromogenic strain O
No. 6, Z#kds pH 1 T + THuz —, HRAEHB
BIZTNT — ThHDlz, PH 7T TRBHRE L ES
—FBHTHOIH AEE D H7Ry, H37Ra,
photochromogenic strain, scotochromogenic strain,
rapid grower, HARFHEEI & WCRBHETH DI,
PH 10 36\ T & AZIE, A8, BRI OHT HarRy
DI+ THiZ— ThD7z, atypical acid-fast bacilli,
HARAPEE T pH 10 TIRIZEAE HEF—¥ B
PET 100616 D&Y — THDI. WEE B 5 —¥7F
P& DBIRIZE 2 TR U,

$Tisbb 50° C Tk BCG FtkDAH &5 —+
RapE s 22 Do7chs 58° C T3 AN BB H3tRv & 4-H0E
Dy ZBRTNTOARE, FBEZH 25—t
MU, 68° C TRARE, 4BEOTTHEE 72
D1, B AE A7, non-photochromogenic strain ¢
100616, HARFAHEED = 3 £, YEK 68° C T
125 -2 U7Tzhs, atypical acid-fast bacilli
B L HRRPBE I 70°C THH &I —¥iH
YERRIGYED b D23% e BB 11755, 4110 i 70° C
TH W47 —¥EMTH DI, 80°C TiXdT NTOHER
Wb 2y —vrtkcdol,

RESKUER

1926 EFEIZDHBEIISN TR UD T HBEO S & -

7 —EVERIC DO TOREBEIDITE 2 17720, FRE S
FEBIE H & 7 — 2 VERP R TH b OHME X b 7
TRECH 5 T &2 Ut 1 IBMEMESTIETE % L
P B L OREE #2425 —+ EE OBKICDNTH
N, FEFHEIL 75°C THE5—¥ EENETZC L
i, POIERIRVERERR I pH 6.4~7.7 TH 4 3
—EIERAD RN & 2 HWE LT %,

R, AR b B OWE U & R DR 2 15
TWbo FEE DN 2 9 — 2 1EAIC DU T 4 THZERT,
WEHL O BEOAND I BCG VTS 2TT
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DT, TbEBCGOH & T — L iE» R
WHlEL, BCG O & 5 —wiEEE 2 OER R & TP
BfRicdH BCG OB HEEE UTER I HE
ThHZEEHE LTS, 1954 4 G.Middlebrook®
OWELSE INH WHEEOFBNET, » 25 —¢Ehk
IETORBEICDONTIES < OBED T ebh T s,
FHEHRE T —HFEEICONTERL, O. Schweiger
b Sauton BEHuEEEED AT, 4R, ARAHEEE
DHn%r5—eEEEEAD pH, FxDEETIKIBNT
ERT ATk, NBBIE, FRBIE ARK
B, FRELIE, BRR PR E K HleA LR
&, WOFE B0

T s b b [ABEIE, 43#%, M. phlei (X
pH 1.2 TH 45— B, ABWSHHHE, 4-HEED
BiZ pH 1.2 TH 4 5 —~EENED2E D UGV, A
RIFBE N, 4RI 64° C~68°C TH & 5 —¥TE
PSS 203, ABURHDHE, REEIEIE 58°C~
60°C THE, HRRFEME L 70°C~88°C THET
%] &, 1959 4F M.Nasta 510 (3IEEmMEEER % O.
Schweiger OEBHCHED THE R A TV B, 1960 4
G. P. Kubica 5 i3 FEHERIC SEHERL PH 7, W
68°C TH 4 5 ~¥RMED § DIZABE, HFHETDHH,
BHED & DIMOEITH b M EBEZ s D EHE L
T, DNbNDERTIE PH 1 T H3Rv ik h %
7 —¥ BT BOARE, 4REEkchh, AR
B, EEOHRT pH 1 Th 25 —FRED b DIIE
FHEITFER UbST2 . photochromogenic strain
&9 % No. 1, No. 8,
B35 No. 6, Zijh#thkid pH 1 THx7—¥BlET
»D1z, non-photochromogenic strain % pH 7,
PH 10 WU T b H & 7 —TEMEMMENE DS
BH LN, PH 10 1ZIWT H3TRv 2RO TAR
B RRE REE R INT 25— RRMETHD,
atypical acid-fast bacilli 35 X o8 HAR HRE <X
100616 PN DT NTHH 4 5 —¥BHETH DIz,
W47 — 2L OBIR%Z A% &, 58°C Tk
HyrRv, 2F8 Da BR%FR T NTOABIE, L4085
25 —¥the s, 68°C TIRTNTOAME, 2pm
BEDEE & e DTz, 58°C TH 45 —¥RMED b D12
NTIEHE IR & 30 0ditz &, O. Schweiger 2 Df:H
LR ERED A0 UL HarRy, -8
I Ds TIR60°CTHE I —FBMUTHY, 7550
Wi & —BOBEmEEEY 5 5, iz G. P.Kubica 31
68°C Th 425 —% WD, DIZAME, FHETH 2
EUIZH, Db OREITIE AT, 43801305
% A7, non-photochromogenic strain ¢ 100616,
HARNBEOTRETY 68°C TH 495 -G
PEDBMI 2112, COW 2T~ EURR T T NTE

scotochromogenic strain |
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Studies on Catalase Activity of Acid-fast
Bacilli. Especially of atypical acid-fast bacilli.
Kozo SATO and OKo SATAKE (The Research
Institute for Tuberculosis and Leprosy, Tohoku
University. Director : Prof. Toshiaki EBINA)

In 1958 Schweiger ef al. determined catalase
activity of acid-fast bacilli quantitatively at dif-
ferent pHs and temperatures, and suggested the
possibility of discriminating virulent human and
povine strains from their avirulent variants and
saproplytic acid-fast bacilli.

Also Kubica ef al. in 1960 proved the qualita-
tive catalase activity determination to be an
effective method for the classification of the
strains,

The present authors discussed the possibility
of subgrouping on the basis of catalase activity
at different pHs and temperatures.

Experimental Method

From 4-week-old cultures on Ogawa’s slant*
of 26 strains of human, bovine and avian
tubercle bacilli, and atypical acid-fast bacilli,
2 loop-fuls of colonies were taken in (.5 cc of a

buffer solution to prepare homogenous suspen-

+ Ogawa’s egg medium containing 1% potassium dihyd-
rogen phosphate,

sion. After a test tube 17 mm diameter contain-
ing the suspension remained standing for 20 min-
utes at room temperature, 0.5 cc of a 1:1
mixture of 10 per cent Tween 80 and 30
per cent hydrogen peroxide was added and the
evolution of bubbles was observed.

Catalase activity was determined at pH 1, 7
and 10 at room temperature and at 50°C, 58°C,
60°C, 68°C, 70°C, and 80°C at pH 7.

The criterion of the degree of evolution of
bubbles was as follows :

— no bubbles or several bubbles at surface

+ barely forming a layer of bubbles at surface

+ a layer of bubbles below 3 mm in height

at surface

4 a layer of bubbles above 3 mm in height

at surface
Experimental Results

As shown in Table 1, of the human, bovine
and avian strains, Hz7Rv alone was catalase-pos-
itive at pH 1 and the others were all catalase-
negative,

Among atypical acid-fast bacilli, photochro-
mogenic strains No. 1 and No. 8 and Scotochro-
mogenic strain No. 6 were catalase-positive at
PH 1 and the others were negative, Saprophytic



