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STC [2, 3-diphenyl-5-thienyl-(2)-tetrazolium chloride]
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STUDIES ON EARLIER DETECTION OF MYCOBACTERIAL
GROWTH BY APPLICATION OF STC [2,3-DIPHENYL-
5-THIENYL-(2)-TETRAZOLIUM CHLORIDE]*

Report 1: Experimental Study on Earlier Detection of
Mycobacterial Growth by Application of STC

Toshio OHSATO and Hisako SHIMIZU

‘Received for publication April 20, 1971)

Several workers reported the results of tetrazolium salts-such as TTC (Triphenyl tetra-
zolium chloride), NTC (Neotetrazolium chloride) for earlier detection of mycobacterial growth.
Tetrazolium salts, however, was not used widely because of the inhibitory effect for mycoba-
cterial growth.

Recently, we had the opportunity to performe the experimental studies on the application
of a new tetrazolium salt—STC [2, 3-diphenyl-5-thienyl-(2)-tetrazolium chloride]—for the
earlier detection of mycobacterial growth. STC was synthesized by Prof. S. Kakimoto and has
the molecular structure shown in Figure 1. The addition of 0.5% aqueous solution of STC
demonstrates the brown red colouring of mycobacterial colonies.

This paper presents the results of the appropriate adding time of STC, the comparative
results between NTC and STC for the earlier detection of bacillary growth of tubercle
bacilli. The results of the application of STC for indirect resistance test were also presented.
In these studies 0.1ml of 0.5% STC solution was added on the slopes of 1% Ogawa’s
media.

The methods of experiments and results were as follows ;

Experiment 1 : The relation between the time of addition of STC and the bacillary growth
was studied on 1% Ogawa’s media inoculated with 10-%, 10-5 and 10~ mg/ml of HgRv strain.
The results were shown in table 1. The inhibitory effect of STC addition on bacillary growth
was not observed even in the case of the earlier addition (7 or 10 days after inoculation).

Experiment 2 : The decrease of viable bacilli in coloured colonies stained by STC was not

observed in comparison with that in not stained colonies. The subculture for new media from

* From the Research Institute Sanatorium, Japan Anti-Tuberculosis Association, Kiyose-shi,
Tokyo 180-04 Japan.
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stained colonies was performed easily.
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Experiment 3: Niacin, catalase and peroxidase reaction using the stained colonies showed

the same results as those of original HgRv.

Experiment 4 : Stained colonies were decoloured by methanol but not by water.

Experiment 5: The 0.5% aqueous STC solution could be stored for a long time in the

refrigerator or under the room temperature,.

by heating at 100°C for 60 minutes.

Experiment 6 : A comparative study was made between STC and NTC.

of Hg;Rv and Kurono strain were inoculated on 1% Ogawa's media.

The action of STC solution has not been influenced

1072 and 10-* mg
At different time (imme-

diately, 7, 10, 14, 21 and 28 days after the inoculation), 0.5% STC or 0.5% NTC solution

was added on the media.

The results adding STC or NTC at 0, 7 and 10 days on the media

inoculated with 10-% mg bacilli were shown in table 2.

As seen in this table, the earlier

addition of STC was useful for the earlier detection of bacillary growth, while the earlier

addition of NTC was not useful but harmful for bacillary grwoth.

Experiment 7 : The application of STC for indirect resistance test.

STC solution was added immediately after the inoculation on the drug-containing media

inoculated with 103 mg of the strains which were isolated from 3 previously untreated tuber-

culosis children and 2 infection sources.

The results were shown in table 3.

STC was applied for the indirect resistance test of 3 strains isolated from the patients

treated with many antituberculous drugs.

The results of a strain which showed the marked

difference in bacillary growth between addition and without addition of STC were shown in

table 4.

In summary, a new tetrazolium salt-STC-was useful for the earlier detection of bacillary

growth in the mycobacterial examination using the stock strains and the isolated strains.

The inhibitory effect of STC was not observed in the case of 0.1 ml addition of 0.5% aqueous

solution.

Further studies on application of STC for isolation culture or direct resistance test should

be performed.
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Table 1. Influence of STC (0.5% aqueous solution) Addition on
Growth of Tubercle Bacilli (HgRv)
Inocu- Time of Time of reading
lum STC —— e e ~ — -
size addition 10 days ) 14 days 17 days 3 weeks ’ 4 weeks 5 weeks 1 6 weeks
No addition 0 | 60 163 [ 163 164 [ 152 ¢
10 days 0 89 102 102 106 98 ¢
10-8 14 days (60) 65 122 122 - 101 95¢
Mg 17days | 111 106 ¢ 133 ¢ 130 ¢ 130 ¢
3 weeks \ (110) 119 120 130 121 ¢
4 weeks f (100) 117 103 ¢ 117 ¢
| No addition o | 7 26 28 0 | 30
10 days 0 6 4 30 2% ¢ 2 ¢
10-¢ 14 days 26 40 70 70
mg| 17 days 11 16 16 18 | 18
3 weeks 16 24 31 31
4 weeks J 16 29 30

Notes : ( ) Before STC addition, c=Confluent growth. Number in table indicates colonies.

ERAZ : HyRv #k AV, FIRY 22 X2T 1mg/
ml OEBEXERL, TheHFRLTI0S 108 L8
10°°mg R DID 6 KD 1% NIKEHICEE Lic, &
BEEHEOS L1 KL mBE L, o dEEE 10,
14, 17 H, 3 KXV 4 B#%IC 0.5% STC K| 0.1
ml ZFHEML, 68 FTEEYRIEORERALBE
L7

B RLCRLCX ST, REEoEsisd o
RIVFIHHH, HEEHE 10~14 Hic STC BEEx
FMLIBEL L0 HOEREFTIC L QICHEEAL RIE
LWL 5 Thd, 7 1075 mg M 14 B1%, 3
B X4 BT STC L ypn Lk Tix, STC &
M X DOTHMANCHE L THEL S 22w = —KHHm
L7

KB 2:STC L IDTEOLIEHESOE B OB

ERFE LB 10O 10°°mg EMHEO 6 BHEEN
B LU ERRAC STC % Lokt FOEEE % »»
EEh, FRVEKCIOT 1mg/ml OEKXIEHL,
CHEFRLT 1075 X0 10°°mg DD 24K
DB R L, 4 BRICET LcEREY LbX1,

BUEE - NI RE L EERPOEERT 1.255
x10'/mg TH-ot=n%, 10 B STC w ¥ Lickss 1
DEEXTIE 8.6X10% 14 HEFA M 1.02x107, 17H
Hasin 1.585x107, 21 B 5.59X10%, 28 HHE
MOBEEREIL 6.9x108mg THb, STC OFEIMIAE
B KRBy E2VEELTIVWESTH B,

F1o STC IR XD TEBLICEERD 1% /DI~
DHRIIEHTHY, RELICIv=—3BKDO BRI
Lot

R 3:STC LI THiBLAEERZDF AT >V,
BET—¥, BIV A Fogr—¥ RIEiFnd
STC FEiino xRkt oK% & B EDKIEY R L
o

KRB 4:STC LI DTH B LIcar=—iZtz /) —
M EDOTERLRBE I hics, KTireld Basnik
/)

% 5:0.5% STC KEW DRI & it 24

0.5% STC A¥#iz 4°C 1 » BORETIE, apr=
— BB ¥ TORMH, @ACE B/, 200 BOF
HTIREO T TORMLRPR0RBIET B BT H O,
CHEIE X iBDihol, ¥ 0.5% STC % # i3
100°C, 1 BfNBAL CHLEDH Ric £ B iz /e ho
o

$£8 6: STC & NTC Di#rER

KBk HaRv Bk, 7w 7fa V20 107% s
U107 mg HEDED 26 KO0 1% /I g
ML Gt 104 k), WEKkOZBEBBEBICOWT24A
ZRBEL, KO 2 A YOI EEBEEZK(0 ),
7, 10, 14, 21, 28 H#IC 0.5% STC H#&H 5\ L 0.5
% NTC ## 0.1ml %L, HEEMEE 10, 14, 21,
28, 42 HEERBHERE 2B L,

AR 1075 mg B8, 0, 7, 10 B STC B 5\t
NTC Wiz v LIty 21K Lic (109 mg #
Bl LU 14 BLUBEORMABILI AR, REAB X 51K
STC % BMi— L HERMER R MTo2 L2
EAEORMHUEBCROBEATSY, IrOBROBERY
W EF AR RIS ERHBALL, Thi-ELT
NTC DFEmMERE O RHIECHE AThviEnn T
<, BIICHEMTS LERFCHEFERE TR Lo
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Table 2. Comparison between STC and NTC on Earlier Detection
of Bacillary Growth (10~* mg inoculation)
Time STC Time of reading (days)
Strain or NTC STC or NTC | ——— - o
addition 10 14 21 28 42
No addition (=) > oot aso o m
D - 5 S
STC 5 120 # f
o 20
NTC ) 10 H + H
- s 170
HyRv . STC 6 200 +# H +#+
ays
?
e | 4 -
o . sTC (=) 1 # # n
ays
B R . . SIS R N
L. 47 121
No addition (=) 7 = %43‘13 . igz
STC . 150 150 150 143¢
0*
8 41 53 63
| NTC =) 7 28 47 70
K 10 80~90 140 160 144 c
frono .4 | STC 10 ~90~ 126 142 136 ¢
s NTC 2 54 80 94 89¢c
‘ (=) 30 65 66 79
STC 13 100~ 125 150 150
| 5 90~ 110 126 115¢
I 14 days o8 ss 66 78
| NTC (=) 49 67 80 7lc

* Added immediately after inoculation. ¢ :confluent growth.

Notes : 0.1m! of 0.5% STC or NTC aquaeous solution was added on slope of 17

Number in table indicates colonies.

Table 3. Application of STC for Indirect Resistance Test

|

Ogawa's media.

(1073 mg inoculation)

Kind of drug and concentration (mcg/ml)

Time STC |
Strain of | SM ‘ PAS INH
| 0 .
reading addition 10 100 ’ 1 10 0.1 . s
Mo | ew | O # # 180 o 4 0 0
(+) # # #* 3 # 0 0
(=) # 0 0 0 o | o0 0 0
3w
+) H# 0 0 + 0 | o 0 0
K1 = 4W =) i 0 0 # 0 ’ 0 0 0
(+) HH 0 0 H# 7 1 0 0 0
-
J 6 W (-) # 0 O # 20 | o 0 0
| ) | ] o o | B 53 | o 0 0
(=) H# 0 0 0 0 r 0 0 0
K. I 3W
‘ l (+) 1 0 0 + 0 ‘ 0 0 0

Notes:0.1m! of 0.5% STC solution was added immediately after inoculation.
Strains isolated from previously untreated children or their infection sources. were examined.

The results showing difference between STC added and not-added media are presented in the table.
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Table 4. Application of STC for Indirect Resistance Test

Strain No. 3 (H. N.) isolated from patient

Time fAddi- Kind of drug and concentration (mcg/ml)
tio ; !

of | o; i . sM ' Pas | INH | KM ' ™ ‘ cs vM EB CPM
ding STC Ilo 10 1 1001 1 5 %10 100{25 50|20 4|10 100/25 5 10|25 100 1,000
0 (=2 0 o; 0 02 0 0 0 0|0 0o[0o ofo 0o/0 0 0/ 0 0 0
days:(+);ﬂ.oo|+ 0i+§-00++++00+‘- OlH# O|lH# H +|H H# 0
2 (=)} 20 0/0 0 2 o of> o ofo olo o|l2 2 2|2 2 o
weeks (4); # [+ 0 + 0l 0 0lw i 0 0|4 O# O # #|# # +2
3 ()] =1+ + + 0 # 0 0px =0 O O O M>M|[M m O
weeks. (4) | # | H# 4 # + 4 + 0| - + Ol O M O M MW W 1
O wE o o w0 ole wle ofw + [ Mo olm omow w>w o
weekS (1) B oom o B+ H >+ N N IR E IR
s (O B M o B o+ 0w w0 w | B 2| M # M |# W o+
eeks |
S R T T T A A AR e S B A R R R

Notes : 0.1 ml of 0.5% STC solution was added immediately after 10-?mg inoculation.

Concentration of SM, KM and VM was d

rated in

d concentration after inspissation.

0* — Omcg/ml.

R 7:STC OMERBERE~OLACHT &

ERGE : BB 45 FRKERPREBEEE3IA B
¥ 2 ADH 5% LBEROMERERER STC X T
AL, 103 mg » —RAMERAITH 2 BICERL,
18R EERAKK 0.5% STC ## 0.1 ml ¥ &M
L, 3. 4, 6 ABRICHE L, F-AREENLTEL
R3O — &M —RAREREC TRk STC &
moEE®EY 10 B, 2, 3, 4, 6 AKOBERFOLE,
¥ LI,

BB EROERRD 5 b STC FEimk FFEmESER O
BRBCEAEIDONPBEORELTROEI B LIUX
4KRLYE, ERALBRA X 5K, STC [1MHEMHER
ELBT2ERFORMARCEATAS Y, STC O
AR X > THEOHMN L Y EBTE 2BE» Y7L
TwbotBbh s,

% ®

BEBEORTIEAYFAAL 2 =—2HEIL, &
RELYFWCHELEL ) L THRARTET AAEH YD,
TTC,NTCY ¥ AV TEREINZA, NnH5DOLA
BREORHFCIEEFEAY TTI®, TORZI OEOWR
RREAETRbR TV e

SELAbIRIE ALY [T L oTHIK 4 K Shis
tetrazolium ¥E—STC—\EEBBREFORMHECHE B
DY 5h, REHOREHEFEALTV-1E S, &
BROBREEE R RIZETZ XV Sk R L
7o

STC @ 0.5% XE® 0.1 ml XEORF LI 1% /b

JigmcEmT 5L, = v = —REARMCARBCEER
T35, REBOALLTIERAME, TOMOHM
HbLRBCEET S,

SEIDKEHIE D HyRv O@#Y AV, STC B# oD
ALY HEmEs Ay B Lo R, 14 BLENCE M L%
ATLHERFEEFEAIBA TRV EXHB LI, £
ZTELIEINC STC x HnT 5 ERE TR,
BEMERCAEN L TLERFIAFINT, FEMD
HNEBIEXTREMCEREYBD O ENTE I, [
ICER LA 0.5% NTC %# 0.1 ml OFMZEHTH
AR EEOMEFEALRBELICED LRI,

L EDRENL, STC ¥ MEMBERECILA LERE
DRPHABCERATHD L\ IR BLRI,

HEZSLEOTRAIX D FAATH O Lizar =—
PRACEEINHAENBLETH O L TH), B
D :zweav=—LEBREYRTBEOHEORMM
mERIhic,

STC »EK LOBEKRERICAT 28 A B3
iz, STCRIBav=—DEGORERE 48
B ARCHTIHETHS 5, chbHROWTSERK
HL-BHEARTIE, £EBOMP L, #RVEHT
HPY, FATVY, AXF—¥, "AXFIX—-ERIE
I ELizED LI dDO7,

BEITCRBOAICK R0 HH 5L, STC BEKEKLE
DREFERE~NDEACOWTRNT A (Hlsd 5 &%
2bNBH, TNIMETIHERKLE 2B/ CRETS
FETH 5,
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F L A S hie tetrazolium J—STC— D f k4 4 58
HORWIEC w54 Atk o THRMN Licki R ko
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1) 0.5% STC K% # 0.1m! Z{ORHFLTW3
1% /MBI 5 & 2 v = — (2R MIC A fuc

2) STC FEOMIMKE W W EMTIH % HFITH
D, 0.1ml OFMMTILERTIHIEERL B o
Motce (NTC ¥ H D ¥ MW H A LM E D 4 (7o
)

3) STC 7% [WBem bt ARSI Lck L,
RELTETE 5 L {iHTH D1,

UM (#

R o Hic YA h THRHR 0 o o2 % < et

% Mok MR

Wi LET,
42 STC w ks i — L ¥ RAH ALt BM

LE+,
RUOBELH 46 A FMBIHFEEB BV TR
Hlfﬁ#ﬁ’;fu L7ze
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