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1. Fundamental Experiment on Triphenyl Tetrazolium Chloride,
Neotetrazolium Chloride and Potassium Tellurite

Yoshiko SAKAMOTO

(Received for publication August 20, 1965)

Introduction : The rapid method for determination of drug-susceptibility of tubercle bacilli
is important for the clinical treatment of tuberculous patients. It takes 4 or 6 weeks to get
the results, according to the direct drug-susceptibility test which is performed as routine in
Japan, using the Ogawa’s egg culture media. Moreover, it takes additional 4 or 6 weeks in
case of;the indirect drug-susceptibility test.

Triphenyl tetrazolium chloride (TTC), neotetrazolium chloride (NTC) and potassium tel-
lurite (PT) were added, respectively, to the Kuroya's modified Dubos’ liquid media, so that
the media colored when tubercle bacilli were cultivated in the media. In this way, it was
attempted to shorten the period for the indirect drug-susceptibility test.

Method : The modified Dubos’ media was sterilized at 120°C for 30 minutes. Each reducing
agent, such as TTC, NTC or PT and ox serum and Tween 80 to be added to the media were
sterilized at 57°C for 30 minutes once a day for 3 successive days.

Penicillin was added to the media at the rate of 100 u/ml/ to prevent the contamination of
the media. )

As the TTC solution or the TTC medium got red by the exposure to sunlight, the experi-
ments were carried out by avoiding sunlight.

The Aoyama B strain, human tubercle bacillus, was cultivated in Sauton media for 3 weeks,
and used for the experiments.

Another experiment was performed in order to see whether these media would color or
not when the media were contaminated by such ordinary bacteria as staphylococcus, strepto-
coccus, E. coli, candida, B. subtilis or pneumococcus.

Results :

1. The bacilli amount necessary was 0.1ml/ of more than 2mg suspension of tubercle
bacilli.

2. The most suitable concentration of the reducing agents was 0.01% in NTC, 0. 0047,
in NTC and 0.006% in PT.

’:I;‘rom Medical Clinic of Prof. Y.OIKE, Faculty of Medicine, Hirosaki University, Hirosaki
City, Aomori Prefecture, Japan.
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3. The TTC media got fresh red 72 hours after the cultivation of tubercle bacilli, although

the media containing no TTC or no tubercle bacilli did not color.

The NTC media got faint

violet 5 days after, and the tubercle bacilli were detected deeply colored at the bottom of the

media.

The PT media got grey 5 days after.

All the control media did not color.

4. These media did not color, even when streptomycin was added to the media in such
a high concentration as 1,000 7/ml, or para-aminosalicylic acid in concentration of 100 r/ml.
But, when isonicotinic acid hydrazide was added to the media, the TTC media got fresh red
in the absence of any bacilli, but the other media as NTC and PT media did not color.

All these media colored sometimes when they were contaminated by various bacteria other

than tubercle bacilli.

Conclusions :

1. The period necessary for the indirect method to estimate the drug-susceptibility of

tubercle bacilli can be shortened by means of these media.

2. The TTC media are superior to the NTC media in getting deeper color and in the
shortness of the test period, but are unsuitable for the susceptibility test of isonicotinic acid
hydrazide, for which the NTC media can be used.

3. Consideration are required to the point that these media can be colored by the conta-

mination of various kinds of bacteria other than tubercle bacilli.
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a) Hetirhoo TTC DU UV EF R D BIEC
DT

HBEICAY Dubos Btk (A L7chs, FOMHIIK
DeEHTHDs T 74t NaHPO,-12H,0 (6.3g),
KH,PO, 1.0g % 100 m! DZEFKICFEMEE, T hic
850 ml DZEHK A L, X bz i, Asparagin 2,0
g, ~7rv (KV) 20g Z2=vEgP7 v e =7 A

0.05g, 0.05% Fifg~~7 %< w4 1.0ml, 0.01% a1k
A vwa 1.0ml, 0.01% BEEHES 1.0ml, 0.01%
WifEsA 1.0ml, 10% Tween 80 0.5ml % fnx, pH6.8
LT, ThemsEmr Lic, & O A 900 ml
24 100 ml, 50% #Hi%hE 10ml #hnx oo

RILEFEFD TTC Al K RERE K THED R
BT LT, BEHICTm Uic, LRSI, 120°C 30
FOMBBEEE T, T hedwms 5 TTC,
Tween 80 ¥ k 04 miE%iL, 57°C 30 4 3 HiEloH)
REEx T8O,

I LICHEBEARHES ED-»ic, ~=> Y v 100
u/ml DEIETTHM LI,

o TTC o @, 0.5%, 0.1%, 0.05%,
0.01%, 0.005%, 0.001%, 0.0005% 15X ¢ 0.0001%
Wi B X 5 iEmL T, 8 BB (FRL L,

¥ 7 Sauton Fiuc 3B@HIEEFELAFIUBE * A W
T, 10mg/ml, 5mg/ml/, 4mg/ml, 3mg/mi, 2mg/ml,
1mg/ml 35 X o8 0. 1mg/ml @ 7 SO @i K% (F
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8 B> TTC bz, B LT, nigahic
1oBDED 5 ADRBEC 0.9ml FooFE IR,
N HORBEDEITIC 10 mg WK 0. 1 ml 5%
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N DOBRELTE 2 T HENC TSI, B
mEE, ABRBFCHE LT 2%+ v 7% LT 37C I
HEEL, BERDOREORELYHE L,

b) TTC #z#uiz Dihydrostreptomycin, Para-Ami-
nosalicylic Acid Sodium %, %\ /% Iso-Nicotinic Acid
Hydrazide % fix T, ZHICHEEKELIEHEL, TOM
DEEDRELHE L,

¢ TTC DL DOWHEITOWT, B, EZLES
SO BN X BT 2 RB R T in 0T,

2) EBRER

a) TTC DRERLUWRAVGBNE HIFHERD B
DWE

Table 1a \&/r3 Lk 51, 10mg EEFHERHR 0.1ml %
mz T, 15 BefiEEE LT & % &, TTC |8 0.5%,
0.1%, 0.05%, 0.01% DEtihfi< B lic, &<
0.1% x 0.05% #5ic 3s \» T EWThHot, ET,
Table 1b ir+ X 51T, #£5%% 24 BBl cix, TTC &
Ep 0.05% Lo 0.01% DEHICI\T, $ord
BEIEEMDI,

Figbb 10mg 25 X5 Il EFEER O 0.1ml

Table 1a. Grades of Tint of Media 15 Hours

after Cultivating 0.1 ml/ of 10 mg Suspension of
Human Tubercle Bacilli, Aoyama B Strain

Concentration Tint of media

of TTC (%) 0.1m/ of 10mg No bacil.
0.5 + + + + + @ -
0.1 #ooHo #+ o+ =
0.05 H+ o H H -
0.01 H oH o+ + -
0. 005 + £ = = + -
0.001 - - - - - , =
0. 0005 - - - - = \ -
0.0001 T
0 — _ — —_ —_— | —

TTC : Triphenyl tetrazolium chloride.

Table 1b. Grades of Tint of Media 24 Hours
after Cultivating 0. 1 m/ of 10 mg Suspension of
Human Tubercle Becilli, Aoyama B Strain

Concentration Tint of media

of TTC (%)

0.1m! of 10mg [No bacil.

0.5
0.1
0.05
0.01
0. 005
0.001
0. 0005
0. 0001 i
0

+FEEEET
+EEEEEF
+EEEEEF
+FxEEE+
L
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AGD L &2, Bdho TTC 0@z 0.05% 7oy
L 0.01% 2@Y4ThH 5 LNt

Juz, RO RFIO TTC ¥z L BED 10 mg,
5mg, 4mg, 3mg, 2mg, 1mg, 0.1mg O & FHEHK
0.1ml #fnz T, EECEBELZITED>TAI,

Biik 24 B¥falTiz, 10 mg EiEEHOBELTHINER
LT\,

Table 2a Tk 512, Hia% 48 BRIz, TTC
PEE 0.1%, 0.05% 35 X 0r 0.01% DHEthAE SR
LT,

72 By, Table 2b i3 X 5, TTC e
0.01% 3 X0f 0.005% DRz isWT, oL EYW
Table 2a. Grades of Tint of Media 48 Hours
after Cultivation of Aoyama B Strain

Concentration of bacillary suspension

Concentration} mg m/) o
of TTC (%) |10 |5 403 ;2 1]o01 lNo bacil.
T R
0.1 LA A S e
0.05 # # H# H + | =] — -
0.01 # + H + +| =] = -

0. 005 #oH+ .+ + == = -
0.001 H + -~ —|—=|- -
0.0005 | + + — — —|—|—| —

0 -t = - = == f - -
Table 2b. Grades of Tint of Media 72 Hours

after Cultivation of Aoyama B Strain

‘ " Concentration of bacillary suspension

Concentration o (mg/ml) o
°fTTC(/)‘10}5 4 3;2\1‘01Nobac11
0.5 #l+l+[+==]=] -

0.1 \rﬂ Tt H I H |- =] -

0.05 [ At J&H%—I— - —

0.01 |t A i i + | — —

0.005 o H |+ — | —

0.001  H 4 H H |+ —| -

0. 0005 i+j-«—+++}—— -

R e e e el el el e
Table 2c. Grades of Tint of Media 7 Days

after Cultivation of Aoyama B Strain

| Concentration of bacillary suspension
Concentration (mg/ml)

of TTC (%) | 10

5 4|3 2| 1]05No baci
0.5 ‘H%-++—»——§—
0.1 W === -
0.05 T I T I AR
0.01 WM MWW - — —
0.005 i W M B W H ) — | —
0.001 | | # # | — | —
0.0005 | it | # M| | H | —|—| —
R




30

WWEBL T, 1mg EFE#ERICIS T, 0.01%,
0.005% 35X 1% 0.001% DT WTHIFHRS BEEL
Tz, 0.1mg BFEERICHE VT, ZRIA BN
Mot

7H#% L, Table 2¢ iR+ X5, 0.1mg &g
EREERNT, £FERPBLCT, 0.01%, 0.005%,
0.001% DB I\TEENEIDR,

a3 TTC & 7RI L7\ EEMUIC TR % 7RI L T%
EBLTY, FEREMLUAS TTC b2 mIisedic
FFELTL, T2 BE LD,

Tisbt 10mg oL 1mg OBEFEHERD 0. 1ml %
BAUWaABETZ, —BcLw2>T, Etidho TTC o
X 0.01%, 0.005% & 5\ ik 0.001% 2EY4TH 5
bt X LERBROREC I OT, Bt
DEEDERIL, SLOEHIRALRI,

b) Dihydrostreptomycin, Para-Aminosalicylic Ac'd
Sodium %, 5\ Iso-Nicotinic Acid Hydrazide # 4
T TTC Bt kol o 5538 U 7o U

i) Dihydrostreptomycin (DHSM) jz-ouT

0.5%, 0.19%, 0.05%, 0.01%, 0.005%, 0.001%,
+0. 0005% @ 7 ByfEd TTC EEMH EDT, FOEDED
iz DHSM (ESHB7 v 7L A¥ME) 2 0.17/ml, 0.5
“r/ml, 17/ml, 107/ml, 100 7/ml, 1,000 7/m! DE|&IT
BENRDLOIK, ThEhEM LI,

LiEo&BEDOED 5 X0k, FILBE 5mg @EF
ED 0.1ml Fokhnz THE L,

Bk 4 HE O B ERE, Table 3 KRET X5 Tho
“fro T7cit DHSM 0.17/ml 35 X 0% 0.57/ml DL
“TiX, DHSM RA DT st Bo i X5 &, W
FTho TTC BEOHEMITE\ T, RPREMNEHD
teRy, ThTh Ao BB LT, DHSM 17/m!
DEMTIL 0.005% TTC $Ec s\ T, »THER
LT reidiid, 20 BARAbhithot, ¥ic
TBxF ot e icrs DHSM 1,000 7/ml 7204 hn
ZTHEHTIY, BRI EORBDORED, T

Table 3. Grades of Tint of Media 4 Days after
Cultivation of Aoyama B Strain
—0.1m! of 5mg bacilli suspension—

| Dihydrostreptomycin concentration
+Concentration| of media (y/ml) B
of TTC (%) l 0 100 ’No] %il.

[o01 05| 1 | 10

0.5
0.1
0.05
0.01
0. 005
0.001
0. 0005
0

+FFEFF+

| + == +n
+FEF+E 4

|
|

#® o o smaAE B1E

Table 4. Grades of Tint of Media 5 Days after
Cultivation of Aoyama B Strain
—0.1ml of 5mg bacilli suspension—

Concentration of PAS (y/ml/)

| No bacil.
| 10 100

|

Concentra- |
tion of TTC!

o |
0.1
0.05
0.01
0. 005
0. 001
0. 0005
0

0.111‘10

o

++F+ +
|
|
|
[

|
I

+ otk

I
I
|

b TTC EEH 0.05%, 0.01%, 0.005%, 0.001%
DEMITIH T, BREORENRFTHOI.

ii) Para-Aminosalicylic Acid Sodium (PAS) iz->
WT :

0.1%, 0.05%, 0.01%, 0.005%, 0.001%, 0.0005%
D 6 Bk TTC s fF>T, TDRDIDIC PAS

(BESHB7 v 7 AMK&EsR, PAS-Na.2H,0) 2t 0.1
r/ml, 17/ml, 107/ml, 1007/ml DL EFNS X >
ZENENGinLico

DEDKBEDOEMD 3AToKR, HIUBE 5mg B
HERD 0.1ml FoRinz THE L.

¥#% s HoBEkae, Table 4 Rtk 5 Tho
1o Tiodb PAS 0.17/ml O TIX, PAS »A
Tt W BOEMIIC NS &, BERARPR 55 D o
M, PO EE LT\, PAS 1r/ml oI,
TTC 0.005% DEEICI\T, WNEERH DA,
ZTDOMOEMTIIROIILR bR, Fio, BEY ¥
Dt AT fcr PAS 100 7/ml 7203 % i % 7o 35 ¢
X BRIEOKSRD bhighotc, 7+, DHSM
DFE LRk, PAS o fawcd, TTC s 0.01
% T8\ L 0.005% ok X, BESEFTHDON,

iii) Iso-Nicotinic Acid Hydrazide (INH) jzo\

0.5%, 0.1%, 0.005%, 0.01%, 0.005%, 0.001%,
0.0005% o 7 gfED TTC 3% {E>T, £ D KD *
O INH (SR 7 v 7V AKER) H 17/ml, 57/ml,
107/ml, 507/ml DEACEEND LI, ThERE
mlzco

D ED&BOED 3 A0k, S5mg ¥ |1 BERH%
D 0.1ml Fo¥ iz THFE Lic,

Kk 48 Bk o 2 RA8X, Table 5a &R+ X>
Thotco T b INH RAD Tt B i,
TTC & 0. 05% I 3s\ s CEEA LM DA, INH
17/ml O¥s#TIE 0.05% 36 X% 0.005% i3\~ T 55
WEERLD, 57/ml, 107/ml, 507/ml X5 )5z
INH OBENBLRDEONT, ORI} kEe
BMVWEENLD, Lrd INH OAD TR REs
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Table 5a. Grades of Tint of Media 48 Hours
after Cultivation of Aoyama B Strain
—0.1m! of 5mg bacilli suspension—

Concentration Concentration of INH (y/ml/)

of TTC (%) 0 ! 1 ‘ 5 10 | 50 ;No ll:»éxcil. No ?gci).
0.5 ==+ o+ +
0.1 - =+ + H# +
0.05  H + 4+ + H# H | H#
0.00 4+ — 4+ HH # o
0. 005 + '+ H H H# + 0 H
0.001 i—;_ + _H_H ITHE
0. 0005 f—-:—‘— - 4+ + +
0 el e -
Table 5b. Grades of Tint of Media 5 Days

after Cultivation of Aoyama B Strain
—0.1ml of 5mg bacilli suspension—

Concentration‘ Concentration of INH (y/ml/)

of TTC (%) I"a"!' 15 |10 “Q'N'o' ??:Tl,;No'lsaoacilf
0.5 —=]=]=1+] + +
0.1 L+ + —\+‘+‘ + -
0.05 H*.+ +‘+‘++J + H
0.01 #o+ o+ H #
0.005  H H o H H | H | #
SRR I R R #
0.0006 4+ — — — #| + +
0 - - | =] = —

IHEENBL DT, FRBEY EOL LTI
7e72 INH 10 7/ml 35 X 0¢ 50 v/ml % fnz 7o 55 Tiloh
WEAEBRL TV,

¥ s BT, Table 5b w34 X 5 i, 0.5%
TTC Etiafr\ T, & OBt b BEE/RLTED,
INH 10 7/ml, 50 7/ml -¢i% INH 2 A 2 T oW xR
oy A UBRERCHVEERR LT\, $EYED
fed iz Fie e INH 10 7/ml 38 X 08 50 7/ml % f0 %
T Ty, INH A TW i Wt r [/ CEf
RETHDI, FlohiTiZ 2 BEEBEORM X b 5 AREHE
DERDIES BWY LEEMNFL L2 TW B I 5 kA bR
53D% Hot,

DEoz pt, INH #%m L7 TTC i ci,
EEEYERE LR Th, INH T o X o T
BHLBEBLTLES DT, ZOHKRL IO THEKED
INH fitteaRET S 2 Lk, RFHETH 5 & 240
Z)o

c) TTC #D b DwBET 5 KBRS

i) 0.5% TTC K i 120°C 1 Bl LT &K
=Ty, BELAWL, FRREROETS XXk
MoTCe

ii) Dubos FBESEHUC pnx Hhvic TTC X, Bt
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LTALETh b, 8°C 30 iz L v, 0.01%,
0.05% DM I\ TEME Lichs, 75°C 30 4 b7 1
TARTOIEHIT IS\ T ERE LidD1c,

iil) 100 W 7 2 A->=0{i LEIRD ERICARITIL I
MEETHDT, 3~4 B MG TEE Lich 27,

iv) LA LBXigpgucidt LTEAR L, L.
232>T TTC 7z L TTC K D BRI HIC B SRt
#e LTI/ 70

v) 0% Dubos i bIiEE B b Eolb D
TIX, EEEEEBROZERICHPREN DI,

=8 II Neotetrazolium Chloride (NTC)
ICRT 2 EBER

1) RBRFHE

a) #Eho NTC 0 BE /e HUNC HEF Ik D IRELC
DT

By LTit, EB LAV ZH: Dubos 5% A
Wico

BIEEFEF L LT, NTC »HERBKTCHEDE
ECERUTHER LI, TTC il L, IR LT
gézgr-g)of;o JEpEE s, NTC, Tween 80 35 X OV41M
w4y, TTC BT 5EBR & AHCIR D Fo7,

X HIMERA LD iR~ = ¥ Y v 100 u/ml
DEIFCIM LI,

gy NTC DEEAS 0.008%, 0.006%, 0.004%
FL000.002% 27 B X 5 WHRMLT, 4REDOE Y
R L 70 _

¥ 7- Sauton ¥fihiz 3~4 BRFEFELCFUBEY A
T, 5mg/ml, 3mg/ml, 2mg/ml 3 X 1mg/ml ©
4 BEOEFHERZ (EF21.

4 BB NTC b, B kD ED 54K
FonRBRER 0.9ml FoRE LKA, ThbORR
FOLIC Smg WIFERD 0.1ml Fo% iz, /s
B LT NTC Zhnz /oWl XU E I iow
B hivic, A LT, =0 NTC FHpnssitio—
FIhe 3mg E{FHFERK 0.1ml Zhnx i, 2mg, 1mg
DB BRI OV TH R Te 27, ERAHFIITN
TERB IO TTC LEETH D, BEMEE 37°C 1Tk
FLTC, BEEOREOREBYEHE L,

b) NTC gz Dihydrostreptomycin, Para-Ami-
nosalicylic Acid Sodium 3s X ¥ Iso-Nicotinic Acid
Hydrazide # 02 T, CHICEBKEYEEL, TO5
DEEBRELYBLE LI,

c) TTC r[REtRCHds XU HEKIBIT 5 E%%v i
Do

2) EBER

a) b NTC D @E R L0 EIR G D I
DWT

Table 6 \ir3X 5z, S5mg WEGERAY F -4 0
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Table 6. Grades of Tint of Media 3, 5 and 8
Days after Cultivation of Aoyama B Strain

Concentration of bacillary
suspension (mg/ml/)

3 0 2 |1

Concentra-;
Days tionof NTC
i (%) |

wr

0

—_ | =

0. 008
0. 006

3 0. 004
0.002
0

. 0.008 |
©0.006
5 0. 004
0. 002
0

+ 4+ +
+ 4+ o+
|
|

|

EE =

EEE .

FFEF+F

+ 4+ H W
I

0.008
0.006
0. 004
0.002
°

=xxx

COESE et

+ =+ +

F+ 4+ +
|

|
!
I
8 |
|
|
|

NTC : Neotetrazolium chloride.

i, 3HEE® T, NTC jpEsat 0.008%, 0.006%
DRI W THEBEDOEENRS DL bl DN, 5 A%
WL 8 HEgETIE, NTC s L (BRI, M
WOWEENRE S DI EERTBENE BRI,

Febb Smg WIFEEK 0.1ml A5 & X,
rh o NTC o, HIEHE%® 5 ALK T 5%
#ix, 0.002% TH+HTHDI,

3mg EFHER XAV L 0TI, 3 HEERICIIS
B S 2B LTl Dfchs, 5 HitwL 8 AKEHE
#ic!t, NTC L 0.006%, 0.004% % %\ % 0.002
% DEHIT I\ TERIRER Lic, 0.008% DT
12, 5TUVWEEANRALNIDORTHDI,

2mg EFHEHKDO L X2, 3HEBRTIXZE DL BEf
Lighsotedl, 5 HARWL 8 AR TIXIRAELTHD,
0.004% OEHICI\THD L LA D1,

1mg ERHHK DO & &3, 5HEEZ T 0.004%,
0.002% ¥ T EALTHH, 8 HETIL0.002
% DEDBRENRLRERTH D, Tk NTC #if

MU L OVE R Iz 7oz o7 B L

Tehotc,

FThbbsiwl 1mg BEEERD 0.1ml w2

Gk, ¥prho NTC o @I 0.004% &2\ ik
0.002% A4 ThbHo 7oL 2mg 7oL 1mg s
5 X5 i EREROB G, 5 BEL LoRER
KOy HETHS,

b) Dihydrostreptomycin (DHSM), Para-Aminosa-
licylic Acid Sodium (PAS) %, % \~ (% Iso-Nicotinic
Acid Hydrazide (INH) # 4ty NTC B i 5%

=2

#® ko max w1y

Table 7. Grades of Tint of Media 6 Days
after Cultivation of Aoyama B Strain
—0.1ml of 5mg bacilli suspension—

T Dihydrostreptomycin concentration of
o media (y/m/:

Concentration

of NTC (%) | o 0 | 1w Ne 1’?',%}1
0.006 | — -
0.004 1 H — _ [ — _

0 [ — } - -

B Lo UK

i) DHSM izo\T

0.006% 35 X 7% 0.004% o 2 Bxfsd> NTC g% (>
T, #OEORDIC, DHSM (E§HA7 v 7V AHEK)
% 17/ml, 107/ml, 1007/ml DEFTEENDH L ST,
ThEREM LI,

Lo & BoREmD 3 Aok, FIWBHE 1 mg BT
WD 0.1ml Formx THEELI, KESHERDOE
fafkfgz, DHSM % yinLicT R TOEIIL HAA
Dk, DHSM % hnix/cwBE#TH i3 L A LEER
XA bR hot,

5mg FETRGERY AL T6 AiEE LI BEOMAY
Table 7 iRk Lo 2@ ikfE(Z NTC A 0.006%
H B\ 0.004% DiEic s\~ T, DHSM 7o\
XEREEH O 8 6 258 h D7, DHSM Rifin L5t T
(X, DHSM D@ E IR X TORSMICEs
WTEMIIA bhigholk, FEX I 2> meTic
7o#2 DHSM 100 v/ml 723 % N 2 75T % Bz X
nigmotc,

ii) PAS i&zow<T

0.006%, 0.004% o 2 gpkod> NTC $Ei & {F> T,
ZDRDEDI PAS (EHH T v 7V A KES L PAS-
Na-2H;0) A 17/ml, 107/ml, 100 7/ml OE|&ICE %
DX, TRERGMUI,

U Eo&BOEMD 3AT21, HFIUBE 1mg @it
WD 0.1ml Fo% Iz THE L Thic, %8 A%
DEEIRREL, PAS # ¥ LicT RT3 X o PAS
NIV BESIC S BEIXA bRigsot:,

wic Smg EWEFEHERD 0.1ml Fox iz THELT
AT,

Bk 6 HiEo BEIREX, Table 8 w73 & 5.2,
PAS #inzis\ xtfRizicix, NTC j#pE 0.006% =
BWTSFTULEENRLALRICH, 0.004% TliFh LD
MGCEENL b, PAS T3, PAS Oy
i3 Bt < TR TOEMIC S\ TEEIR S S m
Dfce FMWE F oML LTIt PAS 100 7/ml 72
eIz 7o TIE, 2T E D EBD bhithoi,

T/t DHSM, PAS #yhn L7c NTC Bt s
BEEER LB AT, SheimaEnd NTC oppr
% 0.006% ey~ 0.004% TX\~Z &2 b,
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Table 8. Grades of Tint of Media 6 Days
after Cultivation of Aoyama B Strain
—0.1ml of 5mg bacilli suspension—

Concentration | Concentration of PAS (y/mul)

of NTC (%) ‘ 0 ’ 1 } 10 100 \No %%cu
0006 | # | — | - | - | -
0.004 | ‘ - - - | -
0 ‘ - =1 =1 = —
Table 9. Grades of Tint of Media 6 Days

after Cultivation of Aoyama B Strain
—0.1ml! of 5mg bacilli suspension—

Concentration Concentration of INH (y/ml/)

of NTC (%) 1 ‘ 5 | 10 ‘No %acilf
0. 006
0. 004

]
|i I I

iii) INH 2wt

0.006%, 0.004% o 2 Bifsd> NTC sEHsx gD, %
DEDIOE INH 17/ml, 57/ml, 107/ml O LG5
INDH IO, ThEREM LK.

D ED&BEOEMD 3K+ 21, Smg FIl B EiFE
oD 0.1ml Fo% iz THEE L Thic,

% 6 AT, Table 9 wiR$ X5, INH »m
X\ S T, NTC B 0.006% 35 X 08 0.0047%
DFIEHIC 3\ T, B UREDEEON L b, INH &
N Urcksiciy, INH oy X B+
TOEMT BN TEEIZAR DRIEHDI, FREXED
fo Iz Ficicrs INH 10 r/ml 780t hn % fc BE Tl
B A RO, Tiebh NTC st INH %
HILBE, TTC i bl X 5, BEkEk
L7 THEALTLEY X577 2idignoik,

c) 0.008% NTC =2\, TTC @H#hts XX
BT 5 ERE T2, WThOBELILETH
hEEIIR LRI DI,

£E III Potassium Tellurite (PT) (=
BT D EMEER

1) 8B H %

a) o PT oo

By LT, FERIHWcZ Dubos Hita H
[RY /e

MR e LT, PT »MEKAKCHEDRE
TR UTH A L, R, PT, Tween 80 ¥ X
U4 miEg, TTC pd % EH L B b o7,

X LI MEEAIED eI =~ Y v 100 u/ml
DEETHRMLIC,

wE o PT osiEss, 0.006%, 0.004%, 0.002%
3L or 0.0005% 7D X5 HML T 4 RREEOR Y
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Table 10. Grades of Tint of Media 5 Days
after Cultivation of Aoyama B Strain
—0.1m! of 3mg bacilli suspension—

Concentration Tints of media

of PT (%) No bacil. \ 0.1m/ of 3mg
0. 006 I #+  H H#
0004 | — |+ o+ o+
0. 002 ) — — — —
0. 0005 — — — —
St S

PT : Potassium tellurite

TEBL L 7o

¥ 7- Sauton EIipic 4 @B L-FILWBEZ AW
T, 3mg DEFERY (Fo70

4 R PT epnssitiy, B L RBDFRD 5 KT
SDORBER 0.9ml FOREINLN, ThbDORAE
L4 3mg EEFEKD 0.1ml Fow¥nzic /It
KR e LT, PT #inxsu ik XOER M2
B piks i ico

ERFEITRTERIO TTC LAETHD, EE
L 37°C I L THERRO BEAOREXBRE LI,

2) 2BHER

a) b PT 0@EEDOWT

48 BRI FE T, W T h oI b BEIIA LR
otz Table 10 iR3 X 51, ¥#%S5 HHE T, PT
DEEEN 0.006%, 0.004% DEEHIT I\ TKEDZE
M b, 0.006% DEEDIE S A 0.004% D X hu{
SABECEERR L T, 0.002% 3 X o8 0.0005%
D DTIREMLITASNILA DI,

Ticbb 3mg BWEEED 0.1ml ZHW5 & XL,
¥ PT OJEREIL 0.006% 234 ThD Z LA D
nico

73 PT 2 ¥in Lig\ 5t X VB & 75 L7s\ 553t
T, Ok BREIIALREI DR,

8 IV TTC Z#h, NTC t&#h, PT sih
[, EBEEUNOBOERICLD
TE2BT5H

1) B FH %

a) HAEHEIKDOWT

FET, TR ICMOKFRICHSNT, 0.01% TTC
2y Dubos f2hs, 0.004% NTC %= Dubos #5313 X
% 0.006% PT Zrik Dubos it Fvic, ZhbDs
L, ThZh 3 AT >ORBER 0.9ml Fo5EX
nto

FERIEHNT 24~48 5fulbs % U2 ER e, MgHERTE,
BB (Aerogenes), Candida, FEEEH3s X OFH 2 EREE
D 0.5mg EFHERAIEDT & O BRI 0.1ml
ok, PlA L0 ERBRED 1T 2EHEmL,
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RBEHBE LTRTAZ M W LE L OB it
TRWESA s ic, WERME 37 C iR L, K&
RDOBEDREXBE LT,

b) TRODOMEDMBRE LIcdDieonT, A
WCERBR LT,

) TRHLDOMELYEEY — FhHDH WL CAEL
72 DI OWTRIERICER Ui,

2) RBRHR

a) AT OWT

$23% 3 A4 Cix Table 11a i3 X 5ic, TTC £
AR, EPKE, KWGE, Candida, MW EE
BTTRLODREE R LI, L CHGHKE, KHER X
¢ Candida CIZEBICERE L, NTC 143 Candida
B IOMAKEE R CTROAEDEER/RL, PT $iTI
HEBREEETHCRBOARCEA L, PT 51T Can-
dida $z% CEELIero7oA%, Candida o #FEIT L5
N, MBOEH: Dubos HEHITIT L E O ED HFEA A
Hhteh, LA LEEIZE DS ED bR, DI,

F% 5 A% Tt Table 11b R+ X 5k, TTC #
HUHAIEREE, ESEKEE, AMBE, Candida, ¥ X U4
HEEETREAOBENI HED L DRRERTHKL T
Wi MREREDERTIIRR Y BEERILADI,
NTC #0203 3 AKBICHL Tz LA L A LEE

® o ma s BlE

Thoto, PT HMTIE, BERERETHIEELT
b, kI3, Candida s X OFHEEOETIL, EO
IR EE S HoAs, REITEED bR

9 HigT2 Table 1l1c icAabhbd X 5i1C, 5HED
Lo ~T, TTC Ehis L8 NTC it it 5 &
s X OEORITRCIE, bk A Shiehotenl, PT
Bic s\ TR EE R T, QLD TEAN X DR
o

b) pREERE Licb Do nT

Lo 6 OB GRS L OEREY, IMBEEL
T, ThHoEMicing T 37°C KRHFELTATH,
iz EF 2 BB LMD,

o) TV — XFH D\ EFBAREME I OWT

ThH6D6MOMBEIN LT, KDL mAEYT
DTHhLEEEL Thic,

ZED 0.5mg EFHEE 1ml (= IN-HHY — %
Iml oz THARIREBL, 30 HERBCHE L 72 %,
IN-Gilg > pnx ChFL, ik (3,000 [@ 20 43) LT,
FOWBARERDAKT 2 EHHEEILL, BEOKT %
£ R FLRRD ok, S, MEHE G Kz T
0.5mg DEEFHRE(FH LI,

R LT, 8% IN-FIETAR LT, Bony
IN-3ftk Y — 2 CohfIL, ML, ot HREE

Table 11a. 3-Day Cultivation of Various Bacteria in TTC, NTC and PT Media
Bacteria cultured
Culture media Stcao?:::lli‘;o‘ | Streptcoccus ‘ E.coli Candida B. subtilis APneumoc;c‘cusf No bact.
0.01% TTC  # # H + — — H H # # # # + + + — — —  —
0.004% NTC  — — — — — — = — — H # # ~ — — # + # -
0.006% PT + + + — — — — — — — — — — — —|— — — -
Modified Dubos ' H O ! H l i ’) H E .
+ : Proliferation of bacteria (+) and tint (+) -
4 ” +) (=)
—: ” =) ” =)
Table 11b. 5-Day Cultivation of Various Bacteria in TTC, NTC and PT Media
) Bacteria cultured
Culture media Staphylo'_‘Streptcoccusf E.coli | Candida l B. subtilis ‘Pneumoc:crcu—srgN_o;a‘ct

coccus

AR I A I IR L IR TR DL T iy p— -

0.01% TTC
0.004% NTC — — —|— — —|— — —/H# # H#H!- — — + + + _
0.006% PT + + + - - ==+ MW+ - - = -
Modified Dubos | # \ H H ’ n W n | B

Table 11c. 9-Day Cultivation of Various Bacteria in TTC, NTC and PT Media

Bacteria cultured

dia |- o , e
Cult_uimil_aw _,,‘. itc‘;’%}éil:‘ | Streptcoccus } E.coli ‘ iandida " B.éubtiiis 7 Pne}lmocoCCus I:Ii)»b‘act.
0.01% TTC CHE M MM O M B W W W M}H- #o#H H#H #H H -
0.004% NTC | — — — ‘ - - —-|-— -/ # # - - - H + + -
0.006% PT + + +|- - |-+ H# - - —i# #H#H - - - -

Modified Dubos | 4 | # # R R # L=
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KT 0.5mg O FEFHERH (FE L1,

LLED 2 BOBEFHEIRD Th T, &RtRIGmES
o 2 A TG 41 0.1ml Forbnx THEELTA
g3 3 AT, Table 12a iRk 51z, TTC #
WCHE Y — F LG EEE R L L ERETRE
@BLA, TOMOTEY — X LEES 5\ LB L E
BT, WIS ERIZA bR,

5 H#% Tz Table 12b @R+ X 5ic, TTC stk
L0 PT i B O R BB, Ttk Y — £ 8 X UBE
MBEOWHDBECEEBXRL T

¥7- TTC Bt i B R RE L EE LB EE
LU PT Bt otk Y — X BB ERE LR LICEE
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i< 2o LT,

9 A% iz Table 12c i A bbb X 5ic, TTC Ky
M E Y — X AERGRER R LIS a L, FEY
— X d B\ BERALE DR E 7 b O il J BB A 1 2
Liclia ricB2al, PT sttty — X LB
Ba i L Ba 7 bUNSHE Y — £ & 5 IR AL
MEEEEER LB ER B0 L, NTC s ks T
Y — X B D WIIBAE Lic TR TOE T/ L
T, £FE%E L TEARALNILADT,

o mETs L, witEy — 255 BRI
BAENBEEY R WA TIE, NTC gindboe b
ATV Z EAHm SN,

Table 12a. 3-Day Cultivation of Various Bacteria in TTC, NTC and PT Media
E Bacteria cultured
Cul di
Bt — Staphylo-  Strept- | E.coli | Candida | B.subtilis | Feewm©  No bact.
Sodium hydroxid - - - — - - - — — - - —
0.01% TTC odium y rox.1 e + ‘
Sulphuric acid - - - = - — - - - — - ‘ _
N . oy | - T 0 |
0.004% NTC : Sodium h).rdrox.xde - - = - - — - - i - — - | —
| Sulphuric acid - - ‘ —_ — | = = - - ‘ - = R E _
0.006% PT | Sodium hydroxide| — — | — — | — — | — — ‘ _ _ | - _ _
. {
° | Sulphuric acid - - - - | = - — = | = = - — —-
Modified Dubos | ‘ +H E H ‘ H i + + g H { —
Table 12b. 5-Day Cultivation of Various Bacteria in TTC, NTC and PT Media
| . Bacteria cultured
Cul dia | —— -
ulture media Treatment Stcaopcléﬁlso— i %:;;%‘; ‘ E.coli ‘ Candida | B.subtilis | Pé':c‘::’l’l‘:' ;No bact.
Sodium hydroxide | — — | — — @ — — | — — | [
0.0l TTC | oo um aydroxide j ! | M }
Sulphuric acid - -] - = - - = = ' # W -+ -
| i |
0.004% NTC | Sodium hydroxide — — @ — —  — — l - - - — - _ _
’ ¢ E Sulphuric acid S — - - “ - - - - - — ! - _
| |
| Sodium hydroxide - - — - - |- _ _
0.006% PT ydroxide| + + | - A
Sulphuric acid - =, - — | # o#  # H HH | - = -
Modified Dubos | o W o o e m _
Table 12c. 9-Day Cultivation of Various Bacteria in TTC, NTC and PT Media
| Bacteria cultured o - T
Cul di —_ ‘ 3 —— — — T
ulture media | Treatment | St:&l(l:ilso— ] ?::;:i%t; E.coli | Candida f%jubtillj j;’:é’;‘g’iNg bact.
| Sodium hydroxide - - — - — - — ‘ _
0.019 rTC | Sodium hydroxide ‘ HOH ] H
| Sulphuric acid - = | = = - - - = o oW ow | —
| H
o/ NTC ‘Sodium hydroxide| — — | — — PR - - - - = T
0.0047% Sulphuric acid - - | - = - - - - - - - -] =
- Sodium hydroxide =+ 4 - — | = - | I _
0.006% PT | SR e #o#
i Sulphuric acid =~ — — = — — #oH o } # - -
Modified Dubos | | o e | # ; W T
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BiEsLUvER

FEEEIT X5 Tellurium 55 5\ 2 Triphenyl Te-
trazolium Chloride (TTC) R TTRKIEIL, & < (% Sula®
L OMEINT SR, Meyer 5MITHFAALEE S Y
Z TR EO BRI R EY (T2o T\ 5, bAE
TREEPY, PRV R ED 3% NI BT,
Meyer N0 HExBRA LT h, EHOT, SEER
FORMHIEE TTC 2FIAL T3,

ERDRTTRUICH FIFH L 7o E R B DR HEED
L2 BT VS DTHD, H o Lbkk
E2R# L THRA®S, hS50RITH% R Rm
L, SRIZI > THERCEE Lcar=-*EH X
BTHEL TV D,

Pital 5101, MY IRk — IR % L7
BT, TORHITEITH & LTD Resazulin # % n L
T, BHOBREOREC L VEEFOREYHEL T
Do PN, HEEEOEAIMEL H 5B i, Z0)k
ExRFIH L TW5, Mac Vandiviere 593 ¥ (x4 19
i%, Dubos #gffEshic #5 K HH % 553 L T —BhE R i,
TTC #xosEcimL, TTC o @t KIEXFIHB L
THRIRE T ERD L BBE & 1772 2> T 5 H, TTC
0.01~0.25% DB T D BT, “EEO4EN
I CHHAILTVD L RRT W5, 723, Mac Vandi-
viere H19Y, ZDHHEIC L O THEKED AN Y b
AT\ D,

HAFHORMY I 75708 JOMERAR T
DIDIT, BN LIELA, BLIERES L OHEKIE
RIFFCEEHIC RN L T, 7~9 BEBRFZTCHHEDOHES
A& 2o TTC 3 X 18 Neotetrazolium Chloride (NTC)
DETRICDEEDR L, ZORTHIDEINEE2E
B LI X DHEENRSL LN, 5B —FEDEMETRE T
4%, OB R A LB RS BV S 5 B RTREME
HbBo

MEEOEREREOMETH S ML 0.1 mg/ml,
0.1ml BEETIIRETET, B L -EHOMEL ILE
BT, BB -ETD S DIz k> T Resazulin 23R
ENTEOT ST, EE#EHAX 0.1mg/ml, 0.1m!
LIFChdn s bl LTWwb, ThbbIolE
TIXEDOREBNIRL L LEMAH L 2BT 5 0T, SM
T ERE (X ARATRE T H Do 2 W 5 o MHERA CIED R
BHHAETHDENLTHD,

.o TTC, NTC 3 x ¢ Potassium Tellurite (PT)
DEHRTIE, HFILUBE Smg'ml, 0.1ml % SM %%\
13 PAS & 5o 535 L TAdons, SM % 5\ PAS
DEHIMT L O TREODEIZENLD, TEE&Lch
Dtc, 1mg EFEHEHD 0.1ml % i | UT&hi-p, &
BV TETCROETCCAERET S Z L gnote

O omd4 s H515

D¢, 2mg/ml L EDOEFHERYFER LT

WEEMPOED B, A%¥EBE-OT, KD —EER
B E B R LTHIE S hich, ZOEDENS
MR Y, BRSO B a7 NTC Fuc
B TIE, EHOEIILA TV BT EER R E D
TWHDT, WORBERELFETH D7,

Bh bES T M N 5 N ERITAFER & LT,
HORBEREIELAWEVEE CHRICEAT S Z e
PELEELEZLLRD, MAESCIiUE TTC £ NTC
RErOBECLoTY, BORFHIEFREZILYSLL
TWb, ZHIRL, &8, TTC BEKEOEEFC
BELTRIFXRCERRT S, LOERTITEBEC X
DTREREDOREELXMIET A Z L &5D7, Tibb
TTC TIXEHIBEE 0.5% O L XL BCHKED
EENBIEER, 0.1% D r X TLRELPLHE XN
7oo NTC TIIRIIRE 0.008% D & X IZEDFKEHF I —
JEBHIE &, 0.006% D& XX & D THTMTHIES
hice

TTC #itue INH 2z 5 2, 1L ZFCRET5
DT, TTC iz t>T INH o fif o &+5 2 &
X TE 2Dl NTC it s\ Tiz, FD X 57k
LA DT, INH Ottt FIA T X 5 aJfEfEs
»H%5o

BILOKEFFINEC IS T 2R TRERT, “KE
BEDLDO TRV DT, EEEUNOEC L 3 2EN
RECIe 2%, & TIRBFXTE BT mEMCIT
b, L2LMERAIEO ST ~=v) v
100u/ml AN L 22D T, MEIC X5 2EXMEC S
TR Dlce L L=y VRN LA 52 (5 L
THRTHHEDBEAIIZLAL & bR ADT, NTC
BT TTC Bithic b U CHRERLEE LA D HE B o0 SRt A%
Piehote,

T/o NTC T TTC 850z &2 12 H IC iUk
TREWDT, BIFLPTWFIEASE D, TTC Tiiss
ZEBBRICEAL, NTC Tlnkme4n s 3+ 9@
THH, Ui L NTC 8t Ci3 st b L Tl X h
%o NTC fiTiz, TTC $54 & b $5E H Kp 2Rk
ET5X5Th5,

BRI R 5 LT, oMo REBEC &
2T, WORE R LEDIEF R 25 Hik b REX
RTWSo LA LEBBECL>THETS X iz, 26
DS L S>THET DRI NLVEATEHS L Bbh
Z30

= =

Dubos 7% i # (4 8521z Triphenyl Tetrazolium Chlo-
ride (TTC), Neotetrazolium Chloride (NTC), 3, z

\ /1 Potassium Tellurite (PT) %%bﬂbf%tﬁiﬁmfg
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BEITIR, TDOEEDIRET X > THBE D LS A]
it E FHAC H o 3+ 5 BRIT, EBERLYITROM,
EHERL 2mg L EOEFEMERK 0.1ml 23 8 4 T 5
Z)O

BRI NS RE TTC 02 0.01% A%5EY
T b, NTC oz 0.004% 2k <, PT omps
0.006% A EMTH 5D,

SM X PAS iz oW Tz, 2o TTC 5%
NTC DBETRIGHFIB LT, MHERELIE B BT
BX O DERTEILBLND,

TTC Dz 5 A BRal, ERFADKBETRER
THLWI HIREWT, NTCHb X b 1 h T 525,
L2 L INH ofitt# & +2 123 TTC 3T #EYTH
b, NTC REHHTHS,

TTC, NTC %3\ 1 PT e &8 LIS 0 HUEE A
YL T, BUREATIZLALHDT, EELXE
T%0

TTC EMIZA X LD TEBTHOT, HXEER
LTRIRS AR ETHD,
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