MR IC X 5 RoKIbd 2> D DEREE B RIG (RS 5-faBR)

= BOH T B OB T
FENL PR EAE TR (R
§ B

)
b
- &

2
il

i

ACID PRODUCTION FROM CARBOHYDRATES IN
SAPROPHYTIC MYCOBACTERIA

Naoyuki SATO and Mutsuko KATO*

(Received for publication February 25, 1964)

197

Studies were carried out on the acid production patterns from carbohydrates by the sapro-

phytic, rapid growing Mycobacteria and the availability of the patterns in the classification of
them was discussed.

Media used were the agar slants of the following basal media composition : NaCl 0.5g,
(NH,),S0, 0.5g, MgSO, 0.5mg, KH,PO, 40 mg, K,HPO, 160 mg, bacto-agar 1.5g and 1.5ml
of a 0.04%; BCP (Brom Cresol Purple) solution. Compounds added as the substrates were
glucose, mannose, fructose, galactose, arabinose, xylose, rhamnose, sucrose, trehalose,
raffinose, dulcitol, mannitol and sorbitol. All these compounds solution were sterilized by
filtration through porcelain filter and added to the basal media in a final concentration of 1%.
Onto the agar slants of the above mentioned compositions was inoculated a certain amount of
the bacterial suspension prepared from the 2 to 3 day old culture on Ogawa’s egg slant, and
the slants were kept in an incubator at 37°C for 4 weeks. Color change of the media due to
the acid production from carbohydrates was recorded as follows :

4+ : complete color change into yellow within 7 days.

o " between 8 days to 3 weeks.
(+): " later than 3 weeks.

— :no color change even after 4 weeks.

In the first place, acid production patterns were investigated both on the well known strains
such as M.phlei, M.smegmatis, M. fortuitum, M. pisicium, M.marinum, M. platypoecilus and
on the rather recently classified strains such as M.balnei, M.salmonifilum. As shown in the
Table 1 conspicuous differences were observed in the acid production patterns from carbohyd-
rates among M. phlei, M.smegmatis, M. fortuitum and Mycobacteria isolated from fishes, and
they were grouped into 4 different types, namely, M. phlei type (Group 1), M. smegmatis type
(Group 2), M.fortuitum type (Group 3), and M.salmonifilum type (Group 4). M.balnei and
Mycobacteria isolated from fishes were rather weak in the production ability and no significant
difference was found amoung them suggesting their closed relationship with each other. Next,
38 strains of saprophytic Mycobacteria with a slightly yellowish colonial pigmentation kept in
our laboratory were examined on their acid production patterns. As shown in the Tables 2a and
2b they were grouped into 4, namely, 2 strains to group 1 (M.phlei type), 18 to group 2
(M. smegmatis type), 14 to group 3 (M. fortuitum type) and remained 4 to group 4 (M. salmo-
nifilum type). Between the ranges of the growth supporting temperature and the acid preduction

patterns fair agreement was observed in the foregoing 3 groups, while no agreement was de-

* From Department of Tuberculosis, National Institute of Health, Tokyo.
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tected among 4 strains which belonged to the group 4 (M.salmonifilum type).

It was concluded that the method to investigate acid production patterns from carbohydrates

seems to be available in the classification or the identification of the non-deeply pigmented

saprophytic Mycobacteria to a considerable extent.
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M MEIREE S DR REE « AR D S b, £
HOEHE, REEE, FREREDR BEORE FERRO
FIAREZRETIE, MEENBEO D 25 £ T,
SERENTREL Sh, Thie oW ToHds & &8 b
;a)l»\.ll)o

B3, Runyon DIRIE LIRS EMBEOVE, Wb
%% Rapid grower » HELIK?, HMEMEHIHEE L Ra-
pid grower © F L ZHDEF S\ LT HH O Flicouw
TR E BEARERE S S0\ & WD T X\, Rapid grow-
er (Runyon) iz—i, M.fortuitum % &ipe LT,
FRUMC—E 5 W RO OB OFIEETNT
WA B BRI CH S, Runyon (345X i
Rapid grower 2 EZEDIERICHFRT 2HEABE TH &
IETBHZ L DIFH A, Rapid grower RNEARIMDL
DTHIPEPETHELID, IVEEVDD, BAE
ISR LEDRIRE D LT ATHBE LTS, AHIC
%P LT Parasite 17z 5 2208 5 »Xple LT, #k
WENEAREEONE L LTV BHEICLDOTUL, HD
LR TWABHK, 500 b T BERO MR ZH A
T, BEABETHZ LM ERZETHY, PUHEE
CTHFDIDDEE NI ENTE T

7% ¢, M. phlei, M. smegmatis % X O' M. fortuitum
DRTHESREE L ADBIEESB L TREL, —ED
FEEL2T, EHROEDTEERBLAFIR T
BIREE R LA RO M TR O WS %
N, CRBREESELLS &L, Tk, BEHTE
O L “F8” & LTHE I T»5 M. balnei'®,
M. salmonifilum® 35 X OVAEEH DO HT R B #16~19 12
DT b PSRRI Lo T OREE, HEMEHE
D, FECIIFESIFE LA D Z L PESER T,
FERBCHEFEIN T HEENBELSEL 52 L
HEDICDT, TORE A Z LI ET 5o

£ B F E

1) TkE: M.phlei 2# (F 0 (R #, Penso Hisk
#:), M.smegmatis 2 ¥k (FHHRAEH, Pecso HZkik),
M, fortuitum 6 # CREMHRK), BEIVSEHESII
* Saprophytic MBEME &5 B, BEENE T
RECTHA N, BERAOEFHCHK ST,

M. marinum, M. platypoecilus, M. piscium, M. sal-
monifilum £ 1 #, M.balnei 3#k X OERBHEFH
¥ 38 Bk o, REmEDOAEME4 i M. balnei

2 #kF XU M 82 #juL, FALKHIBERERT & b o5
HZHeh D Th Do

2) i ARSI RN B R B OIRRICEE
U, X% 1.5% + L, $5R3IKit phenol red D
D IR 3313 B 28 (IR 23 JA -~ brom cresol purple
(BCP) #HWTZh% 20 HHBERE Lo ZHIIE
MBI Lz 102 DR KR AR RILEN 12 Wig s X
512Nz C, poly propylene (PP) %+ v 7'ff &/l
BT 2.5ml FOSLELTREEL, 37°C SHAET
48 BSEEEARBR T2l D B A Lo

FEREE I D UTT IR D L Y Ch b, NaCl:0.5g,
(NH,),S0,:0.5g, MgSO,-7H,0 :0.5mg, KH,PO, :
40mg, K,HPO, : 160mg, ¥KFEXK :1.57, ¥EHK:
100 ml, 0.04%BCP : 1.5ml,

3)  EER  WRAEKELMIC 2~3 FAEIERIRESR LM
WEEHMEE £ 2T, ¥ 7 ARED TV — CHIEER
R, HEFHC I OoTHEL 1mg/ml BIFIER %
BLIo TD 0.1ml ZEH 1 AT OB L DD,
AT LT DA, B Liown & 51T 1 ERHE
Ev s —ABOMC AR, 4EMERURS Lk, HE
IR D SR E T b TR L L, RERES
RELEOINEEIGHEZEBE L L, ZELRVE
FrEtEL Ul T UTLEHEEA, 8 2L 20 HE
TOM, IO 3BEUBRCHEL ot BEELhLTh
o4 (R e LEEE— L UTEREFER LI, Itk
IBIBREDOHENLT & L, EREOMIEMREBE LT
ANIEEH L T h HBEER A AT, B mE
D\ Z & % M.phlei, M.smegmatis, M. for-
tuitum DK CHNMENPDD T, TOMD TR IC
OWTIEHE R /DI CIT 727,

2 B K &

1) 41 M.phlei, M.smegmatis, M. fortuitum
PR LA RO BEIEE 1 R Lice 3EOBIITK
JEFEBLORICE R e EN K b, RUBHEE & BEEEE
A% e M. smegmatis |33 0L b EEREENE L,
O\ ~C M. phlei ¢, M.fortuitum 355\, M.phlei %
TRTUDANF YV —ALRY P—ADIHDTIFE —A
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Table 1. Acid Production from Carbohydrates in Saprophytic Mycobacteria
Species of Micobacteria
Substrate i o | ; 3 M. mari- M.platy- ‘M isci~ M. salmo- S
MAlplhélm ‘. M.lsmegmazns i M43fortu1tvim ‘ . m;m*i pb%cailgs**i -P S it~ Sl M. balnei**
Glucose 44 +H H 4+ 4 + + + 4+ + T
Mannose 4 +H 4 + + — — — (+) — _
Fructose + g +H H H — - — _ . _
Galactose +H +H 4 — — - — — — — _
Arabinose ++ H - — — — — — — — —
Xylose — H S — — — —_ — — — —
Rhamnose — + H — — — . _ _ _ o
Sucrose — — — — — — _ _ _ _
‘Trehalose +H H - (+) + (+) — + (+) + —
Raffinose — — — — _
Dulcitol — - + — —
Mannitol +H H H — H — — — _ _ _
Sorbitol - - 4 — — — — — — _ _
Note : Sto;l; ﬂculture in our laboratory. * Incubated at 22C.

1:
2 : Culture from Dr. Penso.

3:No.226 and No.607 strain.

4 :No. 605, 606, 335R strain and one stock culture.
5: Stock culture and BI16 strain.

6 : B913 strain.

R U Ot 2R3, M. fortuitum (37 5 7 + —
A BURRRY b= ADERE L SR LI Fhe, W
M & FIE D RCEER 2 B Y, M.phlel 137 7 &
) — AR HET AN 72— A TiEER, M
fortuitum TlZ 7 2 b — ARK LU TDOLE L KIEH
b,

M. smegmatis [ZEMHVE I LT Ii3IE 3 @ CofiR
DB, AnFy PEHLTE 10 HU EOREWE
SBEEL I,

2) PEREERE DS IO TEEEO LT BT
BNE 5 kL ST, M. phlei(FHF), M.smegmatis
(FHE, Penso) FhFnod 10mg/ml B 0.1 ml 24z
fEL, —J5 M.fortuitum DAITEHFEEE L THE L
75, R 0. 1meg OB LR T Thok, L,
M. fortuitum “Gid b Lo v — 2 DM RICHFEE &2 &
Qi EL, HHEEEY 0.1mg & LT R 4 8%
T HIETH LN ERCIVEE R L b 5D
7o M.smegmatis (MR R 107 mg t~v / — A,
TS —A, TR —ARGETEN, 72— A
TofeTEM L o7z, M.phlei Gl 1075 mg
He7N 2 b= A dEkeich, 10783 mg Tl
4383 < CHEtEDs, B 2EE LB & 0T,

3) LDlEoEBmpEcIEsE, ERERFE KT 46
oWt E& UTHFIRRERC S D R LIcHEEE
T LB DM E T EER LTS EY L b\,
BEIX 0.1~0.15mg #HiMETH B, Thi Bergey D
S GE DT, Saprophytes & L ThIFTh 5 ERD

** Incubated at 30C.
1 positive within 7 days incubation,
+ positive after from 8 to 20 days,
(+) positive after 21 days.
F positive or negative reaction at times.

3D, FEMmkRO o 2#8, M.marinum, M.
platypoecilus &, FI# LW HEEEMBE E L THE
XT3 M. salmonifilum » M. piscium ¥ X8 M.
balnei & DOREZBEML TELICRL, TOMOEE
DN TULTNTE 2 IR LIS,

21 ® M.marinum, M. platypoecilus, M. piscium,
M. salmonifilum (% 22°C 75 30°C D{ERRCHRE L,
BEORAEIT M. fortuitum X h —%F555, Zaa—=A
LEDMD T SR ORI R GBI e EE D%, B
FREN 22°C ¢ 30°C ¢d M.marinum % M. sal-
monifilum DEFE D KIGEITZE 3 B 7 Wy M. pla-
typoecilus & M. piscium [TEZER N 22°C ClI v
o= ARSIRUISVH 80°C Tl L, #7172 M
balnei % 2 &Iz /3230, 5 B 2 #f1% M. marinum o Xk
5 BB A R L, i 18k, B918 ki M. platypoe-
cilus D X 5 I IEHZRTH, 22— ADGMRLE
BAE Tt

F2OATRL, HPCRFRED—HLZVIDL L
B2, FEORIGHZERE LTRD &5 Il cR oL
2o

R 1RF: Mophlel X5 ORIBHZRL, 77 €7 ~ A
VIAE y VEGRL, FAI—A, YaIR—A, AL
Fv PERSHELIS,

5 27 . M.smegmatis X5 OEE%RL, <v b
— A, PRI —A, ANFw VEGREL, Vo e —2X,
Fe s — ARSI,

# 37 M. fortuitum X 5 OKIEHAZRL, 747 b
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Table 2a. Acid Production from Carbohydrates
in Saprophytic Mycobacteria Stocked
in Our Laboratory

Group 1 4

2 3

Representative strain in each group
Substrate

Yama- .
moto S M 32*

4+ o+
+H |+ o+

F 89 ‘M.607 120

Glucose
Mannose
Fructose
Galactose |
Arabinose 3

F+++++
+

Xylose

~

Rhamnose —

+ =+ +
|
|
1

Sucrose — — - | = —
Trehalose = 4+
Raffinose ‘ — — —
Duleitol =+ —
Mannitol {H
Sorbitol I H —

i
*
|
I

]
|

belonged
to each
group

and Sato

i
Strains |
i
|
i

17 strains?
13strains?
Tsukada

Note: 1:Negtive in 1l strains and positive in 3 strains.

2 : Names of strains are given in Table 2b.
3:Group 1:M.phlei type.

Group 2: M.smegmatis type.

Group 3 : M.fortuitum type.

Group 4 : M.salmonifilum type.
* incubated at 22°C.

—A, PUAB=REHRL, RV I—A, FAHI—2A,
VI RSB,

28 4 1 : M. salmonifilum L 5 72 EE2 =L, 7V
=R, IV /) —A, blUrw—RAERSET 5,

WITED 2L v e — A% 4B THEL, F2bic
TRUICEE 2Hfrp D 18 #hD 5 b F87 oz Fowm ~
AuGRLTICD, ThUTORES Rz rhFndk
@ M.phlei (F#), M.smegmatis (FF) 4 <FET
Thotc, B3 HED M. fortuitum #% r o=, 3 2b
CRLICHED 5 BICIEFEFIRE, EEVEBRRDOBOR
TeDTCRIAEEN TN DR, Thb &SR ORI
&S BERIEIE D TORHIN F 2 v —ARFIHL
ThHBREDHEF /R TH, Htd®E T3 Cr
X7 B3 4l E CARRELEED E F 8T 5, vv =
v MRS LT Sk MSM 2, MM 5, A 553
D 3HTTH O, Whd A Rapid grower ¢ LTu»
BIIARS, fefE BHO 3#k (FEHEEE, AFELTOR
WM IRAERR) B EskD M 32 BRI UBER IS B R
T, BERELZSD &, BiF 3K 22°C 225 37°C ©
FREL, M32 #ux 22°C 75 87°C THRET DM 30°C
fHECEHRE? S 5,

B B3VE KE6E

Table 2b. Names of Strains belonged to
Group 2 and 3 in Table 2a
Group 2 Group 3
M. 607 Sekiguchi | 120 BY
M. butyricum Takeuchi | A 62 CH1-white¥
M.lacticola A 513 A 386 MM 51,2
M. maccoy A 832 A 978 MSM 21,2
M. rabino
witsch B 1082 B14S A 553%
M. ranae F21 B 427-1
Takeo F 87 B 1076
Ju-Cho S2 F 656
Den-Cho Kaeru Jikei
Kido-ki

Note : 1: Growth temperature is 37C.
2 : possitive reaction in mannitol.

% b=

FER DN FEEERE OIS fRC X B0 R 08 L
THVDIHEELT, 7987 —2%51F5 4 08, _v
P RAEBFDLEOD RN, FENI I A2~ <
V7 = ABIFTOBN, ZIILEE DEGHERE D4
HECR—NETAEL X5 e T5E 25T, bk
HEETLLDOLE) AERTLRICRLLL K,
NV b~ ADGRIELTEN LD RO DIFEC e b 27,
NV P = ARG LU OEREOWTE, vV — R,
TAND = ARGEEERNSD X5 Ebihs,

M. phlei, M.smegmatis, M. fortuitum &>\,
Gordon® % Bojalil B DRLHE L 12 FE—F Ll LsL,
Gordon 573 M. smegmatis & [F%E L7z 80 ¥z o\,
D 100% 23 b v — ARG R LIz E LT0 B DIH
L, AEETHWI: M. smegmatis(Penso) {34 + v
SNV = ABGR L Ty DT, M. fortuitumicii~ v = w
FEGFETIIDL LRV ORSLY, v =y PR
RS BBEMIL N Vo w — 2% BRI B CA MR LTS
Y& 7o, M.marinum (¥, Bergey ¢ Manual? |
IhE7Ie /s —~A, 72+ —A%EFHL, Bojalil®
WE7nv a2 — R, V) —A, FA2—A%FIHT 3
2L, Ross® 37 nva—2u232FfBEL, ~v/—2XA,
T2 b—=AEFB LRV E L T B, M. piscium 1%
Berger © Manual® & ryud, Zrz—~AL 7 27 b
—A%FIFA L, Ross ML=~ ARG %SRS 5 &k
NTWBDIK L, Bojlilikzofiic~vy s —2A, 74
7 r—=RA, Puoaw—AL0RT L LN, KREHROFK
1D E VTR L2 —FH L Twigly, R1IKIRL
7= M.platypoecilus & M. salmonifilum o 7 & Z 1%
Ross O L A—Thoo, FREFLIDZD LS e
BEAETIRREE LT, BIRSNCERE FORED
1z, SEERE EORBEA L LT, 1) ok 3
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T HIEHALR, IEE OB, 2) BEbhORES N,
TiochbiEERE, BRI 3) EREEOREIRE &
FEEEOHEELENEZ DD, TR LOEFMHEE
CHET Db, Ellicdd FELWEREOAR—#
T DR B D TR B b, L RIS S
it RHOBRHIEMTL220, BIEERC
1~2 BOBCHT ARG CHET 20 EH Th
BLEETRTIDEL VL XD, EBRCHERERL T
EoRrACTHEORER TR LT 25%a1I, F
IR IEEOFIHBICE B LT, EWEOSERY Uil ihud
72 B 7t o M.phlei, M.smegmatis, M. fortuitum &
DWTIE, RO S (IF— L, M EEERE
WEELNARY F—R, ANFyv PHHEST ELNTE
Bo NV P = ATGR UL WEBRICOWTL, v~
A, TND =R, HF 7 F=ARNELLRD, Thb
DILE D5 L EEMER, B, BERER L TR
ZEDBRBY, & ICRBBED KWERIT DWW,
EHIMOMEREZHEFL, L VREOFRVWEY o0
ML, ChaftA L TR OEREYIECT S C LW
ETEhAhd, Lz, F1EAR L 72 M.marinum, M.
platypoecilus, M. piscium, M. salmonifilum, M. balnei
5 E MO RFC WL, ERE D e ohZh A
DEEFRE T LT\ D, 2D 5% M. salmonifilum 2%
photochromogenicity [&lkChd o &b, YARfLD 4
B XRBERT I, Linl, Bojalil 13 M. salmoni-
filum % M.fortuitum *RELTWAA, KEZHHE
& L7z Ross 13, BESMRREITUITW 22, FHERIBEN
0°CPYTThro e, RKFEDEORYESATIZ LY
Xy, TORMEE BN,

Linell 5303 U C M. balnei %45 Bt 22 Ul iR
BELFEN, R1ICHIHEP TR v 2 - 2055
fFT 52 LB TWD, LaL, Momarinum k(3=
ARKF BFEED KT, HL 0 EE R, M balnei
LS FE ZAERIRB L, 0%, RIiE\WikeoT
McMillen % (%', M.marinum, M. platypoecilus,
M.balnei {3 M.marinum X REL 5 %5 & Lz, I HIT
M. balnei {3 M.marinum ¢ FEL S % L3 5L DI,
Bojalil®, Juhlin2®, Boénicke?) 3% b, Sehaffer £22
1%, M.balnei % M. platypoecilus & [FE L T\ %, 3
1w/R L7z M. balnel O gL, i b3k LS
57 S EDLHEELRLTVDE VL X5, WL
AEHEHLEL 1RV 3HTHDC L ThHEMD,
ETTCLRILOMLTEE L, Lo LEREE)S
1%, M.marinum, M. platypoecilus, M. piscium |Z,
ITHRThHBERDHEDE LT WD, TD L) IKHAREN
TRAH - AMFIERCET 20 E D,
num DU 4 R, BUEREHDTH VL 2 bk
Bo T, ThBLEKOALLY, BIERNLI S

M. mari-
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NOOMEMEHBEOEMI, TN TCERENCHRFEX
NTCEH DT, FOPRHEROEFHNEL Indofck
VLN ER FEEYOMIRE ZDE FRFL TS
LA ALRT, ERMEIRED I BPOLThERT LI
Zz bt L,

BAEE COBETE, KPS LARAEHRkROZ RS
4B, EEEREFE LW, CROEKRD LK
48 DR R4 T, Gordon —JRD X 5 ICFHE L e
BT, 2o, RAELOHELIEELS 210E
Wglg

FEREITEFE IR T B\ LIREAROMEE
HIEAEE 38 HRITRCELOWThAORMIFREL, o
LI 1, 2 BRIRBIRE L BERISHA XS —HKL T

oo UL, E2BROWEE, ME#HmEL, Bn, B

1082 frin & L ITEEEVER O S CENR TR RE], SHIA S
LTCWTHIRINCEE L B 21 b b5, HEG 7
TG 2RI B 2 FRCHRIE Stz 7, EE3HFD
14 PP R B RERE 87°C DL o0 4 #:H D, ~v
=y VESRET AL DR IHA D T B A, Gordon,
Bojalil, Hartwig D& BEZNHATH T DRI
FMThB LV X 5,

EbiciliAs, ERE BEO 3 HIIFEHRER & FEZ
JETIA B3 B LIS DI EE 2 DO HE L
Bojalil 5 M. runyonii T EOEIRE R L Tz,
Febh, ZOIBL U —AERSRL, T b
— XD REEIE D, EMETH B2, M.runyonii (3
FROESMUEEW) RIEHERD D, AR, 7
= VRO FIFANE, M. fortuitum [XpEYECH B2, 1
As, fll 2 BRIIEME ¢ M.runyonii X —3 L T\e, &
NODOREE B, EPI oS e Rapid grower o>
3 ML, ks b M. fortuitum & Bojalil o M.ru-
nyonii ®FEOMERE S OTCTD A BNBH, M. ru-
nyonii D H DRXDWTHLEL TV LDT, WETS
CLITEELHE L e\, Fhn M32 BRR i BEE 4 BRI A
TR, A B M. fortuitum X TR OE A
SEEINTLRETHI LS. L LIHEHOBR
X SIABO T EE N L TREDBENRL S & o Tuw
E)o ‘

2T, BHOSEEEL DG DARDE, AFY
AZEJROD & % Adansonian D IS\ 7z Bojalil &
O s L # 2%, M. peregrinum sp. nov, M.acapulcensis
sp.nov, M.runyonii sp.nov. 7z ¥ DIREL, HIHTE
WTOA LD bR LT nzRic LTh, FIRE O
b, FOBHEVELEWEE LTS, LHLELHR,
in vitro T3 b s AR « AR OB LE LR
e LT, HBEOSERHRKLHEAILTTNS T L
2 1UT, BFE 2 Nonphotochromogen % [F—gZl &
Zfed e $1%, Bonick —JRICHILBLAEL T TH
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BN, BEZCOBECRLEVDERRYET 5,

Lo LB OB 2RO 2ES 1, 2 04

FHMROZELD L, THED DD TUND LD MR
DEUMECHEORERE Y B B H LT HE, BROB
FETHAD o LIHAOTHIB L cRECHET AHEBED
BETh, ML LB E A0Th, A—EHke &
IRTENDS 20D ENETTL Dbl Th b,

LI Eod X 51 M.phlei 2> M. platypoecilus &\ 7z
BEBMOBII X BERIGH N B35 L, FOREBITIESE
W, MEMEBROMVERE L ERIEEIEL, B
Rk L, 2oBEEOLAEITEFH L W5 —H#HD
BIRHRD BT LN TE, L L RENCHEEMEEL 7=
W, BES R L O ER & LCORBEBRFIH
BRI TEONREHZ BB LN TWED
T J UEHBEPC 0 XS BB bR LIE LIRS
THOnED L ThE, FEIECULREDFE L LT
COFEERACD L LITREEL RS, DAL T
LSHI BICEHDER O TIEREE SR LT
FHEe b e B35, ok, REROEO W LER
ROFOFECONTE BEHRE L iy, Zh bOEKE
o\ TE, FERIGENT X% R R T B fED L &
HREETHD, ZOFREDFICHEFMETIRE O 5 ERE
ABEEIARINTSEBL WL X 5,

& i

— R D4, REDEANTEDO—2L IR T
W B RS RAE R B U AR DWW TSR LTz £ D
wEE AR RO Sk 5 M. phlei, M. smegmatis &,
AANDIRE MR EE T3 M. fortuitum 7 BN
FHROPIEEE & OMICHERICHICE L WERZR D
foo & UCHERBRAOMEEINRERD > b, BERIE
# ¥ b M.phlei, M.smegmatis, M.fortuitum & [ U
RSB AR Lic b Direhth 2 f, 18 #k, RIU 14
Brloteo ERENTHEEIR TV S i@ % Rapid
grower 3{RICDOWTL, TOEEFORT RAFICTmzs
BT ENTEI, T OIEH OB CHEEEHIIRE ik
B EORICENAL, ERT, @D iR E
LCnWamnb, MomRe DB#YHHeE 25710
W, GERCLREEL BRL—D2DFRICED 5L
L RO

S RO =BT 5o

B BB E B6T

X [
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