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Mycobacteriocin produced by human type tubercle bacilli could be demonstrated easily on egg
medium containing 0.05% tween 80 by means of stab culture or streak plate methods, and eleven
mycobacteriocin-types have been recognized on the basis of the inhibition pattern by using 9
indicator strains of rapidly growing mycobacteria. ’

At present, types 1 (4.9%), 2(13%), 4 (38.5%), 9(2%) and 11 (14.8%) showed a stable
mycobacteriocin pattern, but types 3(7.8%) and 7(6.7%) were apt to show type replacement to
types 2 and 4, respectively, and strains belonging to types 5, 6 and 8 were few, less than 1.5%
to the total. In order to perform a reproducible mycobacteriocin typing, our previous typing
scheme was revised to be consisted of five groups (A-E). Among 438 strains, mycobacteriocin
group C containing types 4 and 7 was 46.1% of strains tested, group B containing types 2, 3 and
6 was 22.6%, group E containing type 11 was 15.1%, group A containing types 1 and 8 was
5.59%, group D containing types 9 and 10 was 4.1%, and untypable strains were no more than
6.6% among all tested strains.

Human type tubercle bacilli classified as type 4, which consisted of more than 457 of strains
tested, could be divided into three sub-types from sensitivity to M. gordonae 1324 and M. terrae
1450.

Mycobacteriocin producing strains belonging to type D: 9 showed an extremly wide antibacterial
activity to strains of more than 90% of rapidly growing mycobacteria (42 strains), to about 40%

of slow growing mycobacteria (29 strains), and even to 10 strains of Staphylococcus aureus.
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Table 1. Mycobacteriocin Patterns of Mycobacte-
rium tuberculosis by using 9 Indicator

Strains
Myeobaete: Indicator strains* No. of
riocin types 1238456789 cases (%)
il +++ V-V -V -] 2249
2 + — — —V +V + V| 58(13.0)
3 + - — —+ + -+ —| 35(7.8)
4 V—-——=---- + — | 172(38.5)
5 — 4+ 4+ +—-==-=+| 5D
6 +V-—-—=—4++V + - 6 (1.3)
7 VV-—-—-—-—-— + — | 30 (6.7
8 +V++-V-—-V— 2 (0.5)
9 + + 4+ + + + 4+ + + 9 (2.0
10 ++++V+VVH] 920
n [—-=-=--=-=-= == 66 (14. 8)

* 1) M.diernhoferi 19340, 2) M.thermoresistibile 25815, 3)
M. thermoresistibile 25814, 4) M. chitae 25805, 5) M.
aurum 15909 or 25797, ) M.aurum 15011 or 25800, 7) M.
aurum 15002, 8) M.diernhoferi 19341, 9) M. chitae 19627,
V : Variable.

Table 2. Mycobacteriocin Typing Results Sum-
marized in Five Groups

Mycobacteriocin types No. of cases (%)
A:1&8 24 (5.5)
B:2,3&6 99(22.6)
C:i4 &7 202(46.1)
D:9 & 10 18 (4.1)
E'=11 66(15.1)
Untypable 29 (6.6)

Table 3. Sensitivity to M. gordonae and M. terrae

of Type C: 4
Bacteriocin | M. gordonae | M.terrae |No. of cases
sub-type TMC 1324 | TMC 1450 (%)
C:4a + 19(25.0)
C:4b = 21(27.6)
C:4c = - 36(47. 4)

S DFEE 438 MO SEHERECIEAT 5 &, K2
FL7-E¥bh, CRE46.1%, BR£22.6%, ER 15.1%,
AT£5.5% B XTODE4.1% DIRTERI S A, WHITRRE
ERERD6.6% T E RV, LnLC 4 Bo<Ag
237 7Y A vRIBHIBIER ORI 40% T DT 7e?,
ZORA TN SET ALENE TR, #AC 4 B
¥ 76 B>\ T M. gordonae TMC 1324 #k, M.
terrae TMC 1450 #:0D 2 BRIz % Bz 2 X755
B, Z3LCRLELLIC3EOEMAEREIN S Z &8
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Photo 2. Mycobacteriocin patterns of type D : 9. In-
dicator strains: 1) M. diernhofer: 19340,
2) M. thermoresistibile 25815, 3) M. ther-
moresistibile 25814, 4) M. chitae 25805, 5)
M. aurum 15009, 6) M. aurum 15011, 7)
M. aurum 15002, 8) M. chitae 19627, 9)
M. diernhoferi 19340.
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FERCBIE T, 5mm LBk a Btk & FE L1,
2. =A4a257)4>vD 9 Bk

9 HOFTREICK L TR R T~ =52 T U A
> vD 9 FoOTRBFEEFE 23 (E 1), 9 kOIERE
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kT A R E RN RIIER AR LI e D T
Hb, TbbIEIEE ROV T 42 Hr 38
$:090.4%) 78, F1co M. intracellulare, M. gordonae,
M. scrofulaceum, M. terrae, M. marinum, M.zxenopi
D 20 BErp 11 #: (38%) »%, T M. avium 3 fEp 1 1R
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7o, AEOT o AR L BERROW KL LR Lo
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B ALEE (24 H 200 M, 200 W 20 43) # 10, 000 rpm:
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Table 4. Antibacterial Spectra to Atypical Myco-
bacteria of Type D: 9

Sensitivity to
Mycobacterium Tested *Slt%}c%(l){b—acw
strains plate Spot*
method method

M. avium 3 1 1
M. intracellulare 14 6
M. gordonae 2 1
M. scrofulaceum 8 2
M. terrae 2 1 1
M. marinum 1 0
M. xenopi 2 1
M. abscessus 5 1
M. fortuitum 2 2 2
M. parafortuitum 3 3 1
M. vaccae 5 5 1
M. smegmatis 1 1 1
M. “runyonii” 1 1 1
M. “giae” 1 1 1
M. “minetti’ 1 1
M. thermoresistibile 5 5 2
M. phlei 1 1 1
M. chitae 5 5 3
M. rubrum 1 1
M. “lacticola” 1 1
M. “peregrinum” 1 1
M. flavescenes 2 2
M.diernhoferi 3 3 3
M. aurum 6 6

* The sample for spot method was prepared by the sonic
extraction of cells of type D :9 strain S.H.

WAFHT L ENTER, 2O~ 2377 YoV
IEEERII KRB % 2 E 0\ REETH 5o, B
& DIEHAEOYEALLEREW D 2T 5 2 81X T
ETRA, B(90°C; 30 4 TRIE) 1L L CIL BN RRE
TRIEEWETHA 5 EHEIN S, —F, TD<A a2
7T7VFY VDT AR, BEEECT S PR R
WT T Lic, FH LR Streptococcus, Micro-
coccus, Sarcina, Bacillus, Salmonella, Escherichia,
Shigella, Providencia s Y. 0% Staphylococcus @ 10 B
BThHo, D:9 BEEHEE~THA P27 ) — &R
ToIREEIC A b Y — 2 L, 2385, /e eAN AT
BELICH, &7 7 st BEEO 71 2 v 1 RS
WAL, 24 FREILIE D F A BE L, S. aureus
Bk < Ao BRI BB RS bR ispoteh, S
aureus 209P ik CHAEE 7 F 7 IRERE 10 #ic
KU THEESRD bhic, Ui LEfHEERC X 55
HIEHZRD bRt
3. M. africanum D<A 2,375 )+ VEERE
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Table 5. Mycobacteriocin Pattern of M. africanum

Indicator strains*
M. africanum

1 2 3 4 5

R 5947 - + - =
R 6390 - - - =
R 6437 - - - -
R6393 - + + +
R 6087 - - - -
R5273 - - - =
R 6391 +
R 6290 +
R6378 - - - =
R6087 - - - -
R 5946 —
204 - - - -
195 +
K21 -
58 - - + - +

* 1) M. gordonae 1324, 2) M. terrae 1450, 3) M. intracel-

lulare P54, 4) M. intracellulare 97, 5) M.diernhoferi
19340, 6) M.awurum 25797, 7) M.aurum 25800.
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Dr. Kleeberg 7350 11 #k & fEBF i3k @ 4 ¥k M.
africanum iz O\NT <A 2,32 5 Y oF o VgL L RS
HIANTC, 16 BROREI/N 5T 10 ALK,
2~3 BTHSRBIRLEE L, ZROMBEE I
DUTEZEABR LR, RoWRLssD
M. gordonae TMC 1324, M. terrae TMC 1450,
M. intracellulare P54, 97 ¥k L OTRESE BRI O
M. diernhoferi 19340, M. aurum 25797, 25800 #k:D
THRIZRH L TDR~A 23277 ) 4> VEERRD bR
o LICi2 CHRERETIUINEC & % & RBIL$XTB ¢
3 M HMpIE i,

% £

— R DB T B~ A 232 T ) v VIRIEE
RIPREREFRBE IO\ TL M. diernhoferi, M.chi-
tae, M. thermoresistibile, M.aurum, M. giae, M. rubr-
um, M. peregrinum, M. phlei 75 S OB L, —F
BIERBEC O\ Tk M. intracellulare, M. gordonae,
M. terrae, M. avium 7c & DFNFh —H O EEZ;
LCOAFBENEER T, LoLBsHc <A 277
v D QBIDHEE O X 5 I EEATRERE E O 90
BERLT=A 225 )+ ViGlEHET 5 MRS
ARI P AERETHEEROD D EAHEETHL, B

cZ®DD : 9 BPEAMA 7 F 7 IRERENC K LT b HEE
AR LIS EIEAREOEET <A 22TV A
DAL THEEY ORI R L T D, L
L—7, ZOHBkI< 2277 )F vV ERIRD
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LCLERETTZ E2WEL T2, L2 TD -
9 Btk 5 ENWEN 7 F v RERECHEEEL R
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Db, MBEHROFEREL UL, 1) <4277
) v iEERT OB, WME 2 vA=-2T7)F
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ZARTIANAE A+ 2 LEY D Do
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