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OF a-ETHYL-THIOISONICOTINAMIDE (1314 TH) TO THE
GROWTH OF MYCOBACTERIUM TUBERCULOSIS*

Masatoshi TAMURA and Akira YAMAZAKI

(Received for publication January 26, 1967)

Studies were made about the effects of temperature and period of preservation of 1314Th
resistant media on the minimal inhibitory concentration of 1314Th to the growth of Myec.
tuberculosis.

One % Ogawa’'s media and Kirchner’s semi-liquid agar media with albumin in 10% were
used. The latter media were used after being stored in an incubator at 37°C for 24 hours in
order to confirm the sterility. The concentration of 1314Th of the media were so prepared as
to become 1, 5, 10, 20, 50, 100, 200 and 300 mcg/m! respectively. The resulting media were
stored at 5°C, 20°C, 30°C and 37°C for 1, 2, 3, 4 and 8 weeks before the use.

Three strains were used for this experiment, that is, Hy;Rv, Aoyama B and a strain
isolated from the sputum of a tuberculous patient. These strains were planted on 1% Ogawa’s
media weekly before the experiment, and 2 weeks old cultures were always used for the ex-
periment.

The following results were obtained.

1) Immediately after the preparation of 1% Ogawa’s media, the minimal inhibitory con-
centration of 1314 Th to the growth of Myc. tuberculosis was 20 mcg/m! after 3 weeks’ cultiva-
tion and 50 mcg/ml after 4 weeks’ cultivation. In the case of Kirchner’'s media, the corre-
sponding values were 10 mcg/m! after 3 weeks’ cultivation and 10~20 mcg/ml after 4 weeks’
cultivation.

2) When 1% Ogawa’s media were stored at 5°C, the minimal inhibitory concentration was
almost the same as in the media immediately after the preparation, up to 8 weeks of the pres-
ervation period. In the case of Kirchner’s media, the corresponding value was almost un-
changed up to 4 weeks of preservation.

3) At higher preservation temperatures, the antibacterial activity of the media decreased,
the degree of decrease being more marked with 1% Ogawa’s media. Also with longer preser-
vation period of the media, the decrease of the antibacterial activity became more obvious.

4) More uniform results of the minimal inhibitory concentration of 1314 Th were obtained

with 3 weeks culture than with 4 weeks one.

* From Niigata National Sanatorium, Akasakacho, Kashiwazaki City, Niigata Prefecture, Japan.
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5) TFor the resistance test of 1314 Th, Kirchner's semi-liquid agar media with 10%

albumin is more suitable than 1% Ogawa’s media, since the effect of preservation at higher

temperature is smaller in the former media.

1956 4F Liebermann &, 21 a-ethyl-thioisonicotina-
mide (LAF TH &08) # AR LTh b3 Tic 10 F0
WAXM Lico TH ORFBREREREFHILEE (UTF
MIC »Bg) W EAEOBEICL D, FA—5T
LHEFRICIDOTELL RIOT WS, bbb 4D
RBER O BEKRE L LT 35 £ TH otk i
PEEbNID X 5l oTk, TH FROF &G
R UESE XD ZRE LCERIC ST Dt ECE L
BEOLLZ LICHRLTE 7,

Wihrie 2T TH Ot ik b e 5% 5D T
HH3h, FLTHCRELLEREDSVRAXES
TeDITUL, WS A ER L TRERERZ T2
I\, Z ORISR O BRI b RAic Ao f
ThRECLOT—2o0LETHLS LEX, BEMKE
i Er 52 5RTF L E2 DTV 5EEMfCEE—
ERYARDZ L L L, FTRECHAEIC RS VT
HERECRLLSAVCLRTWS 1Y /NI, T
NOPEFANC I RE LEHEI 2R T vbh T’
Kirchner i @hth (LA TFERFh 1% M, K¥iR
BhLBE) HAWT, RSSO RERER SOWTHEEY
23, TH o MIC i RIFTEB S TERY AL,
WX XA B TEFDOREYRET B,

ERBROFE

1) At

KBicix 1% /il 10 Albumin (SHF) InK 5
B w i, BEORBChHcoTE, ¥ 10ml o
propylen glycol iz 300mg o TH % §5#2 LCHEEY
fED>7zo 10 mg/ml DY ¥ Tl TH D5 SO H %8
fedic, DRI % X HiT propylen glycol TR L
THW o FNUTOBEC OV TLER ARG KTH
WL, &g Ehns THORED, FhEh 0,
1, 5, 10, 20, 50, 100, 200, 300 mcg/ml =75 t 3
iz TR LS, FRBEC Sml Fo5kL
TERE AR Ui, 7R KRRBNITMMS 37°C m
IRZHC 1 BT THIERAD I\ Z L 2T o7 D
ER Lo

CZOL 5 UTHE LR, Ebic Fh £ h
5°C ¥RKEE X 20°C, 30°C s X 0* 37°C IRBIz M L,
1~8 Ay L CRBu A L,

2) #: R Bk

KBRTIZ HgRv, FH(U-B ¥ X O RGBS BED

VAR XL D ik L7e 1RO 3 Bk E AV 7o

3) BEHROBEME

PRI ERIEEEC 2 Z b EEH i 1%
NItz fkE, FEERESMICEE T2 I\WICixdic 2 8m8
BB LICLDOZ AV, 7 LTHERII BRIz XoT
1072 SRR U THSELCEKRERL, £ 0.1ml %
FIEHCEE Lo R EBOBEBIXAREC 0~8 8
RSRAE LB D 1 RFlic o X, FAmE %588
#E CEBITo.

4) #H E

B EEES 2 BI ) 6 B CTHBRELTER
DEFRELOGCCBELXZRL, AL E &L
120

KB O KK

1) 1% /Ml

ABEHD 17 /NI TH it 55 st 5 TH ©
MIC i3, R1wmRTZe 3BRAEH L b 3 ERE
T3\ Tk 20 meg/ml, 4 BREIEEFRIC S\ Tt 50 meg/
ml Thot,

i ESE OB, BREDC 1:8A 5 8 BREAELE
®ic, WEEREE L 1% Mgty s THo
MIC 13, 2R TZL Thd, THhbb,

(a) 5C iR LIHE, SBHORELMA 180
H8EETtD MIC i3 3;BRIHEHE T 20 meg/ml, 4584
B® T 50meg/ml THOT, FAMBEBOEHICEHKY
BEELEHAE LA L TH Ok,

(b) 20°C R LB A, RAFHRK 2 1~2 HO
MIC i3, 3HM%E % T 20 meg/ml, 48R $5% T 50
Table 1. Minimal Inhibitory Concentration of
TH to Mycobacterium Tuberculosis with
1% Ogawa’'s Egg Media Used
Directly after Adjustment

- Cal /

strain [P 6 1 5 105 ™0 100 200 300
9% — — — — —

H, Ry o | H
v it M H 116 15 — — — —
Aoyama-B I i A 25— - - - -
4 oW H 120 5 - — — —
Tamaki* . fik i 40 3 — = = — -
big 15117 8 — — — —

* A strain isolated from the sputum of a pulmonary tu-
berculosis patient untreated with antituberculous drug
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mgiml TE-T, FEREHOCKEMICKIT S MIC L%
Linote, RIS 3~4 B0 MIC 13 3 BRIE®%C
50 meg/ml, 4 BREEE T 100 meg/ml, X SRR
8 @D MIC 12 3 @MIsE#% T 50 mcg/ml, 4 @REEET
‘200 meg/ml Thoto,

(c) 30°CTRELABE, AL 180 MIC 13
3 BREEEET 20meg/ml, 48REz% T 50 meg/ml ¢
Hy, FENEHOEMICKTS MIC L% Lok, &
IR 2 8o MIC 321 BB o/ < 7eo T, 3 38R
¥i3T 50 meg/ml, 4@ £ 3% T 100 meg/ml T
Too BRI 3~4 BD MIC 13X Hic 1 BSOS
782TC, 3 BRIk T 100 meg/ml, 4 JERIEEEE T 200
meg/ml Thote, AR 8 BD MIC i3 3~4 B
Hfkr b 300meg/m! T (#) DEHEDOREEAD,

(d) 37°C e fRFF LI, RAFHIRI 180 MIC 12
3~4 BREKER L b 50 meg/ml THoOT, 3BEEEC
FBWTTTCRABEED LD X Y 1 BEE D1, B
JiE 2 8o MIC i3 3 @MH¥E 3% ¢ 100 meg/ml, 48R
¥53 T 200meg/ml Tl otz {RAEMAR] 380 MIC 12 %
LIRE e, 38R T 300 meg/ml, 4@RIEE
Tk 300 meg/ml T (+) DEE DI, RIFHRT 4
BT 3 HEAEKE b 3~4 BRI T (H~4)
DEEDREBT#BDo X BRI 8 BB L1 3
~4GEERET, 3HHMEKLL () o E
oo

LB D 125 RS BB % D £ RAFE R 3517 5
REHME . MIC » 0BG, N1iRTTLLT
5% (3HABEHIE LA DL, 4 BRE:
O MIC BIARERDT, & ZiTid 3:BREHRD Hy,Rv
DHBORIEBIT D)o T d 1% /MNilicsit 5 TH
D MIC BRFREA 5°C DFAILRIERIMIA 1~8
BET, 200C 0FAIT 1~2 HET, LT, 30C
DHAITIT LB E CRAREEORM L % Lot L
AL 1% Miicksids TH o MIC 2 EHERER X
TELHTELVEHLZT, RERENE{kbico
NTIRB\BLAD, FLBEHEINERT B E>CE
SEHEINTL B0 BETIE 1Y IINTHERE 17 3513
% TH OB, EHOREREDE B AT &
bHHTEMEIC, FECHETILLBMNG 2 T ET L
TV T EnEDBRB,

2) Kirchner izt

AEERD KRBkt 5 MIC 13, %3R3t
< < 3BABMEL L 3ERIKEHIZH T 10 meg/ml ¢
HORA, 4 BHEEER T R\ T 2T 10 meg/ml
T, 2fE#EHRIL 20 meg/ml Thote,

Mt s AR %, B REEC 1582 & 8 BRI L1
Bz, WY BE LK LB 13 5 TH o
MIC i3, RAWRTZLL Thd, Tihbb,

B mA2E H5%

Fig. 1. Relation between Preservation Period of
Media and Minimal Inhibitory Concentration of
TH to Hy;Rv (3 weeks’ cultivation at each pre-
servative temperature with 1% Ogawa’s
egg media after adjustment)

meg Above
300meg/ml
300

200

100}

50

20r-o

10+
1 1 L 1 1

00 1 2 3 4 8W
Pieservative period

] Minimal inhibitory concentration on the resist-

ance media directry used after adjustment

@®—@ Minimal inhibitory concentration on the resist-
ance media preserved at 5C

O---0O Minimal inhibitory concentration on the resist-
ance media preserved at 20T

A—A Minimal inhibitory concentration on the resist-
ance media preserved at 30C

A---A Minimal inhibitory concentration on the resist-
ance media preserved at 37C

Table 3. Minimal Inhibitory Concentration of
TH to Mycobacterium Tuberculosis with
Kirchner's Semi-liquid Agar Media
Used Directly after Adjustment

. Cul

Strain v“:,;:]:e! 0 1 5 131C%({m510 100 200 300
H, Ry o M- ———— -
Voo 2 - - - -
Aoyama-B o g = —
Voo I8 - — — — —
3B - — — — - —

Tamaki* . 4
Vot - - -

Note : The same as in Table 1.

(a) 5C IRELIBE, REMI 1~3 H@ET
D MIC 12, 3R b 3 BERIRE% < 10 mcg/ml,
4 BRE)E# T 20meg/ml Th-OT, (B# 12 RNE
BoTIsT D MIC 2B Laon, L Lomke
(L3RI TR Lo, 4RSS T 1 B
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BEhote, MR 48 MIC 13 3 8RS T 3 it
AEkkE b 10meg/ml THhoropd, 4BRIEEFETILE
(-B & 4> BE#k £ 3 20 meg/ml, HgRv (% 50 mcg/mi
Thoto RAEHN 838D MIC 133 fLalEkk s & 38
RI353%C 20 meg/ml, 4 @85S T 50 meg/ml ThHD
7o

(b) 20°CfpfE LicHha, A 180 MIC (2
3 BMIEE & T 3 A E Tk 10 meg/ml TH okhy, 4
JEREIEEFE TR TFIU-B X 4 #Efk & 12 20 meg/ml T, HyRv
1% 50 meg/ml T otz (RAFHR 2 @i st 5 MIC (2
3 BRIRE T 3 (A Ek 20 meg/ml TH oMoy, 454
IES#% Tiio BRI 20 meg/ml, 2 EE#ERRIT 50 meg/mi
Thoto, RIEHE 3~4 B MIC i3 3 Ll mik 3 8
fiE2#% T 20 meg/ml, 4 AKEEEFE T 50 meg/ml THD
720 (RFFHARI 8 D MIC (1 3 B kR 3~4 BRI
&} 50meg/ml THD7,

(¢) 30°C ipfE Licha, B 180 MIC i3
3 BRI T 3 B 20 meg/ml TH ofenl, 4
SBRIES % T 2 EEEERIT 20 meg/ml T4 REgRI 50 meg/
ml ThHots, RIEHME 2~3 Bo MIC (3 3~4 B8f]
¥ T3 HARKL b S0meg/ml TH otz RAFH
480D MIC 12 3 {3 Btk 3 BREIIEET 50 meg/ml, 4
JBRIEE#E T 100 meg/ml Thoto, A 880 MIC
i3 BrEA Rk 3 BRIE 3% T 200 meg/ml, 4B BEHT
300 mcg/ml THotzo

(d) 37°C fRfFELB8, FFk 180 MIC 1k
3~4 BEEIEHRT 3 HRAEK L b 50 meg/ml THOl,
R 280 MIC 13 3 fkakEkk L b 38K # T 50
mcg/ml, 4@ T 100 meg/ml T Dt RIFH
fdl 38D MIC 3 3~4 BRI ## L 1 100 meg/ml, &
R 4 B MIC (2 3 :BIKE % < 100 meg/ml, 48
Felss#C 200 meg/ml Tk Dizo RAFHAMK 8 B MIC
i3 3~4 BRI L b 300 meg/ml T () DEHEDOFR
BuiRdico

Lah o K i BhiitE Bt AR B D B RIFRES 2 B0 B
fRAER & MIC & D EBIMARIX, 21T/ T LT
b5 (ZDEWITE T 3AMIEE % T3 A,
RE LI LRz < O T, HyRv o 3 :BRIIZHD
OB EET D) ThbbKAEREICkF5 TH o
MIC iz, RIFREN 5C DAL IRIFEN 1~4 &
FC, Fio 20°C OBAIT 1B E CHRRE KON L
L2 Dle Lo LKENENC TS TH o MIC 4 %
FREC L OTE LWEBEZT, REFRENE D
CHEDTE L, ERfFIMPERTAIZEECERE
oo BETHEK LB R 1T 5 TH D5
Hx, BEORFREDE WEACITEEIT, Sy
BACIBEACET LT 2D B,

i Ba2E BOSF
Fig. 2. Relation between Preservation Period of
Media and Minimal Inhibitory Concentration of
TH to HyuRv (3 weeks’ cultivation at each
preservative temperature with Kirchner’s
semi-liquid agar media after adjustment)

meg above
ﬁ 300meg/m! ,P
300 ;

200r

100

50

201
10

o

1 1 1 1

01 2 3 4 sW
Preservative period

Note : The same to as in Fig. 1.

% S

TH o3 2 MIC wowTid, FEHL?
3EP) 10% 4miEMK 55T 1.0meg/ml L HEL,
#iz 0.8mcg/ml THB LRRT\5B, ALY IZIN
{¥ Dubos ¥ifk, /INIl¥s X0t Kirchner X (IUTFK¥%
KEWE) T 5meg/ml Th %5, W.Steenken et al.¥ |z
I ¥ HgRv i3 Tween-Albumin $23#h-¢ 1.6 mcg/ml,
10% EimiEi Proskaner-Beck #2#hC 12.5 meg/ml ¢
bHbo EEHHL 10% 4-1f1i% Albumin jp Dubos %
e Tt 1~5 meg/ml <, 1% /NI|Ci3 10~25 meg/
ml THholo, FLEFFH X TH B BkEatr 151
BRizowt, Ml 10% BifmEmK#*EX T, TH Of
PERE % HERE L 724558, /I 10 meg/ml fiffkiz KER
D 1mcg/ml (2, 25mcg/ml 3 5mcg/ml iz, %750
mcg/ml 3 10 meg/ml (C ZRZRIEHT 5 b D22
EbHMOl, ERKNME L KRR L DRI ChiE
[EIBE 7 B B % 18 7o dbAR HPIX Youmans ¥ T 2~5
meg/ml, FHH 59 HyRv 1243 % Dubos-Albumin
Fifksi ik 3.1 meg/ml, 1% /NI D4Rk LT
13 25~50 meg/ml, £%E; 593 Kirchner 35 ) gt Dubos
Wtk Tt 5~2.5meg/ml, K % K Tt 2.5~1.5
mcg/ml, /MIITiX 40meg/ml, AJF 593 10% 4t
MK st sit 5 HyRv 3 X080 SM, INH,
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PAS fittEikic® L Tk 0.8~1meg/ml TH %75, B¥
X b D 3FIMED FERR TIXIE NI AL A D 72,
Mtte F. Grumbach!) (% Youmans #5#C 1.2 mcg/mi,
AT X > TEENL D, 10% 4MliEhn K #
this LUK TIRIZIER UT 0.625~1.25 meg/ml T3,
%3, Tween-Albumin £y ¢ix S5meg/ml, 1% /NI
T 31.3meg/ml T3 D7z, N.Rist™ |3 Youmans-
serum ¥ZHh T 0.5 meg/ml T3 % LR T\ 5, BEHRIY
DTk bhbhs TH oy Pyridine » AV K ¥
ME T 72K T Smeg/ml ThDtz,

Ltk r < TH o+ 5 MIC 1, {FHE:
HWIZ XD TEL L RINDDRT BT, R UAROE A
BAUWEBACIEEC L oTEXE)N S 2, TH Ofittk
REUFTOPRBEAR O HERE L LCHBikbh 3 X
51700 7e DR 35 1 5Th B, BFID 5 BiXK
FR%, DPWTKERBZ A THEERE YT L>TE
fe2s, TH EROBFECBRL S A—BEOHEE L Y5
BEL BRI IS\ T, THHEMBICE LOWETN D b b
ToDITR IR AR LT E T

H¥K, PREEAIOMERE OB ELRISTET
LT, EEEE, oSl X0 pH, i
ROBRIFRM, BEEPE, BEREREELEALT bR
TV 51 4 BB AR O RIFRE & (IR & 23
TH © MIC ic D X 5 i Ba b2 55, BEbhE
THEENRBEROMERECR L IE AVWbhTWw 3
1% Me, RALELCHEIYRT L VbR TS
KBS &% AV TERRTID. ARITEMmEE
MKERBHIFENERIEELTRL, BOEFTLE
FThan, BfiExmiR Albumin ¢{AET5 L3
LLbi BT A BRI/ LN ERNT NS, Ll
b2 Z TH AF TE Ao Albumin (g
B *K¥MBCinz TER®Teo7,

o e KABEHKD 1% Plickits TH o
MIC (2, 3 #:3AE A" 3 BRIREFE T I\ > T 20 meg/ml
T, 4:BREEF‘CH\TUE S0meg/ml THDO7z, F7:
K¥FwBicisit s TH © MIC i3, 3:BRIEHICE-T
33 (B 10 meg/ml TH D7y, 4 BREIERC
S TIE A EEERE 10 meg/ml THoT, 2 EHERRT 20
meg/ml THoto, Tici b TH OEBE T % MIC
W, 1% PO S K ERE) X b 3BEEFTE T
1R, 4GBRIERCTR VT 1~2 BEECEBLIRT
%,

TR 2 5°C 1T fRAE LB A i 5 3 @i D
MIC 12, 1% /MNIRZ s\ TRRIFHR Y 1~8 @ % T,
FLKERBHC I TE 1~4 B ¥ THRMEZR DO
B2 LE LDk, L Uil e RIFEE E
By, TRBREPENAEL KRBz E MIC 35 EHEBX
h5o 5T TH OFIE DR ARk O R 17

171

REAEWCHSICIERRIC, 7BV EEIC ey
HATET LTV o L LTIZ MNDIZ 5 25T
B X oTHTHEHEILVE LD,

bz e < 38K #ED MIC XA Rk T—3
W BN, 4BETIEAAZ Y FNTTL B, EH1, 2
ZHhD T L, MR A 30°C~37°C i {f7ET 5 &K
LA HIAYETFT LT 2 b, THERED X\ I ERk
PR, WISV THERHRAMOET TS
EHMEEIND, LD S b THOfES: &2 70
T, BRI OEGE S NREC X2 REY DL,
RELLEBRENEOSR2LDLEL bhB, LicaiDT
3BREBEEOMMTHET AN IVEES,

vz TH @3 Btk de b It T+ 4 T & 59
LubhTwb, Ll Efio & & < 1% /NINTHRIRE:
HADREIZ IDTELDTHE LWEELZT, EPT
PHEINMET LT 25, TH OISR
FLICRE LB A 7dIT, B X 5EHED RN
HOKERBEACBEI NI WERS,

HyRv, FU-B 35 X OKRGEIMEREEOBERI V5
B L7 18R 3EHRA AVT, 1% /Mg L 10%
Albumin #p Kirchner £ 7 B L TR 5% D (RIFE
BRI & 2%, TH OfSBEREREMIEBECR
ETHECOWTERY TR, ROBBTEI,

1) FUBEHOEMCST S TH ofkEcxt 35
MIC 1, 1% /MBS 3\ Tt 3 BRI #% T 20 meg/
ml, 4883 T 50 meg/ml THotz, F 7o 10% Al-
bumin jj Kirchner ¥ it FhEzaic 3o\ Tl 3 BlulEs %
< 10 mcg/ml, 43BREIELH% T 10~20 meg/ml THDtz,

2) TR A AR 5°C IR F L B RICkIT 5 3
BrE#EO TH ofgecxtd 5 MIC ik, 1% /WK
TR 1~8 B¥ T, i 10% Albumin fp
Kirchner MitBhssthciz 1~4 8 ¥ THLRRDeM
Do

3) WM LRFREN LR D LELHITHES
PMETLTWL A, 1% ADAIEDIR 5 212 LiTizini
FEULDDt, FRRERIAE L R BITHDT, T
OHEAHET LT L,

4) TH o35 MIC 13 3 BRg%E TILg
FELTWAL, 4BETIEIF7YENTTL S0, 3
BHEOBMTHET DRI NIVERS,

5) TH ofifEgEici 1 M X L RFEEE
~EORZE PR O LAYy 7 Kirchner 2 Byt D
1232 T A EE L BB,

AR OEFIXIEF 41 4 10 A 5 A 21 QEREE
BERIGEEEFEC S THE L,



172

R bDRDOZEL, ZEMEEBHLORFREIIIE
BH AT s 2 2 i, AHRIEES - BHEek L
E—BIS AR A4k b a-ethyl-thioisonicotinamide o
MROBEEEZFTHcbh el LR LTHETLYED
T3,
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