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4,4’-Diisoamyloxythiocarbanilide (Isoxyl®) @
in vitro HFEEEAER

AN B B

%

4, 4’-diisoamyloxythiocarbanilide (¥, F# « RFEH
#ko—>% LT Buu-Hoi (1953)V 512 X2 THIHT
BRENIHBEEHITH Do BH) Mayer (1941)P pif
» EeHOFH L HERAIOMEX LY, FHREFE
fh & & = 1-sulfanilyl-2-thiourea iz &E L1z RFIL
Pichat¥, Celice & Boudreaux?®, Jouin & Buu-Hoi®
LIz b ABBIECS VTR BIRD S 2 L23EED
Litc, 1953 S Mayer —P0D 135+ REFHED
AR EZOHRERET A P RILPUCER L L i thio-
carbanilide iz B TR EKE R 5 7o, AF Buu-Hoi
& Xuong? (¥, Mayer LORFEXHERLI-OBEDL D
¥ ORARLEHDERETTHH TV IchXThb
1t& o Isoxyl iz bhT5, —7F, Mayer
513 thiocarbanilide DRI T, w7 & (1954)%
CiENLE Y + (1954)V DfERT SU 1748 (Isoxyl)
DB HBET LTV BA, SU 1906 et O AEAICEH

LTSS OBIgEXR S 5 Isoxyl 3B Tw
r 10)-12)

il

iR L Buu-Hoi (1954)'91 Isoxyl o= v A1
T HEBUEHE,DICO X, PHTRKCACIAE
EZ3FDEBETIVEENEORIEHREL T 5, #
HITF O 10718 thiocarbanilide & DBFE % FlF T
A%, RO Isoxyl #Efic & h kY in vitro X
O in vivo OFEEBMEYBE Lico £ D% Freerksen
518 3 ERPEAEIC R TS Isoxyl OREHRELE
HE LT\ 5,

F A REFLEOHFEL BT~ Fh DHITEE 3
D7 N—7Tiit, Doub & (1958)'%, Youmansh
(1958)201 X DTN HED b LI L {IiT 4-(a-
pyridyl)-4-isobutoxy thiourea wEBR L, EBRMESK
SEORBN S PAS X DR TWA LIIRFLIA, B

—H Rk B =

E FHEARAT AR (Hk EHBH)

Z4 BT EIFIBR

BT ER L HIFE X R AW TN 520~
HEDZ L Mayer i[2ihE AHEZKAL LTOF+
REFBEOHE L OBIFWERTHRECRATHS
P WERBHEEFE LTOFMERE TR THS 3D
D—27%% Isoxyl Th %, bhbhIAFIOGE¥ZT,
T OREBRIERE T A PV TAHBENH O DT, I
in vitro OREXHET Bo ¥ in vivo OFREIZE
MM ET A TFETH %o

KREBEMEG LTHE

1. FREH  TRORESEFEEZVTHhE 1%/
N 10~11 BRESE L TEBIC AV

EE I ; AR HeRv #f (BiE), HeRv-SM fitEA
# (SM 10°mcg A5EL, 500mcg TLMME) WX
HyRv-INH it Ak (INH 10meg REL2 M) o

ERT ; AR HeRv #, HyRv-SM it Bk (SM
10%mcg E4MittE), Hs:Rv-INH [t Bk (INH50 mcg
SEeMitE) ¥ X O4-R Ravenel # (&%),

2. {ERgEH : ko3RRI, 1 5/MIIE, 10
% EMmiEn Kirchner Yiii#hiEfids X 0° Dubos HiEEE
#1 (Tween 80 %[R< ),

3. Isoxyl §HE#MOIED J7 : Isoxyl 1345 F & 400
DEREEMRERTKERE, 7ra—ACE, =—7
NEBETH Do EB1 Ti2 Tacquet 5D JEkiciE
U T Isoxyl OBRELIEOCHER I TIHERICT
Tx=Xx ) — &AW,

KB T ; Isoxyl 50mg % 90% =% ) —n 25ml =
37°C MR CHEML 2mgiml & Ui, ZhE@WEKBK
T8IEMML 250meg/ml & L (BHEA4T), UTHE
W, WERBK L AV TR EESHIRIE O 2565 i B R K
B LI, 1 %/NIEOBA ERBY W Thb g
125 B ORBCEAL, WA SE, BEL
o Kirchner i@z #hds X 0t Dubos 5Ti3d Has

osaki-Chojamaru, Shinagawa-ku, Tokyo, Japan) : In Vitro Activity of 4,4’-Diisoamyloxythiocal-
banilide (Isoxy1®) against Mycobacterium Tuberculosis. ——Kekkaku, 38(2) : 62~66, 1963.

* Isoxyl® : Continental Pharma (<% ~),
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Table 1.

Bacilli HyRv Strain and Its Streptomycin-Resistant and
Isoniazid-Resistant Variants (Exp. I)

Growth Inhibitory Effect of Isoxyl against Tubercle /

Strai Inoculum X Drug concentration (mncg/ml)
T sieomg  Medvmo T 05 1 25 5 10
Ogawa's |4+ n* n 4+ 44+ 4+ 44
101 Kirchner's | 4+ 44 44+ 44 44 34+ 24
Dubos’ 4+ 44 4+ 44 44+ 34+ 2+

HgRv

Ogawa’s 24+ n n 24+ 24 24+ 2+
10-3 Kirchner's | 2+ 2+ 24 24 24 24 1+
Dubos’ 24 24+ 24+ 24 24 24 1+
Ogawa’s 44 n n 44 44 44+ 4+
101 Kirchner’s | 4+ 44+ 44 44 44 34 3+
HyRv Dubos’ 4+ 44 44 44+ 34+ 34+ 1+
SM-R (A)| Ogawa’s |24+ n n 24 24 24 24
Q 10-3 Kirchner’s | 2+ 24 24 24+ 24 24 24+
; Dubos’ 24+ 2+ 24 2+ 14+ 14+ 1+
HeRv i Ogawa’s |44 n n 44 44+ 44 44
INHS—’R(A) 10! Kirchner’s | 44+ 44 44 44 34 24 1+
Dubos’ 4+ 4+ 44 44 34+ 34+

Readings were made after three weeks of incubation.
*n= not tested.

Table 2. Growth Inhibitory Effect of Isoxyl against Tubercle
Bacilli Hg;Rv Strain, Its Streptomycin-Resistant and
Isoniazid-Resistant Variants, and Ravenel
Strain (Exp. II)

Drug concentration (mcg/ml)

. Inoculum} Medi

Sain gzeomp MMM T370795 05 1 25 5 10 2
| Ogawa’s 4+ 4+ 4+ 44+ 44+ 44+ 4+ 3+
I 10! Kirchner's | 4+ 4+ 44+ 44 34+ 24 24 0
| Dubos’ 4+ 44+ 44+ 44 44+ 3+ 14+ O

HgTRV
| Ogawa’s |24+ 24 2+ 24 24 24 2+ 1+
103 Kirchner’s | 24+ 24 2+ 24+ 1+ 37 7 0
Dubos’ 24 24 24 24 24+ 2+ 1+ O
Ogawa’s 4+ 44 44 44 4+ 44 4+ 4+
| 107! | Kirchner's | 44+ 4+ 4+ 4+ 4+ 4+ 3+ 18
Dubos’ 4+ 34+ 3+ 3+ 3+ 3+ 24+ 1+

H37RV

SM-R(B) Ogawa’s |2+ 2+ 2+ 2+ 24 2+ 2+ 2+
I 103 Kirchner’s | 24+ 2+ 24+ 24+ 24+ 24+ 14+ 0
! Dubos’ 2+ 24 24 24 2+ 2+ 1+ =+
| Ogawa's |4+ 4+ A4+ 4+ 4+ 4+ 4+ 4+
| 10! Kirchner’s | 4+ 44 44 4+ 4+ 3+ 2+ O
Dubos A+ 4+ 4+ 4+ 4+ 34+ 24+ 1+

Hs;Rv
INH-R (B) Ogawa’s |2+ 2+ 2+ 24 2+ 2+ 2+ 1+
103 Kirchner's | 2+ 2+ 24 24+ 24+ 1+ 1+ 0
‘ Dubos’ o4 2+ 24 2+ 24 1+ 1+ 0
| 10t Kirchner’'s | 4+ n* 34+ 34+ 34+ 24 0 n
Ravenel | 155 | Kirchner's |24+ n 2+ 24+ 24+ 1+ 0 n

Readings were made after three weeks of incubation.
n*=not tested.

Ui 5 ml 37005 Lickitue 1/25 3 ich
3 0.2ml FOEMLATERESREEBE L,

EFRT ; Isoxyl 5mgimi-99.5% =% ) — LS * (E
h, znxb 99.5% =%/ —reRACTEEHBRL,
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P& D 50 (% A5 2 fED 1,
INL=X) —NEWAR R ]
BE LA VIR c A @SR
. 1/50 B3 hnx T Isoxyl 4
B E Lic,

1 BWROFAB : KEFAD
HIARVFRIECL D LR
BERE»S Imginl BEERHE
Z{ED7, .

5. IS : 37°C 3 MRt
THIE Lo

X B &

5 I; HuRvEk & % D SMfit
M35 X o8 INH it 3 Bk s
T Isoxyl DREMILIFAZK
L, KRRz EaH 3¢
A &\, Isoxyl 2mgiml- = x
7 — VB L ) BEERBKE A
WTHEBBRRR R Fo1e, &
FOFHRIC L OTT TRBERK
CEBRSREET SO THRD
D301 ER & HE A 0 Isoxyl
BT ) O ERI AT
I b, 3EERDOHERS
wE 1R,

FTRLIcZ &< Isoxyl ®
in vitro HFIE AL D 550
Thebb, 1%NIEHETIX
10 meg/ml T4 & < PRIEFERIAS
Zbh$, Kirchner Yy &j,
Dubos ###iCix 5(2.5)~10
meg/ml CTEELNLPEZEED
FRIEDSZRD DR DI E E T 5,
SM. INH o &7tk b Bttt
ERBIERUREEYRTE
Bhis

FEEA : Z OFERTIIEM
BAA Isoxyl BROARIZ,
L LT =& 2 — v
BEEBRICLTNT=27 —V
WEE LT, Lo o CERE
B Isoxyl JEIE13FEER
Lk LIEMETH B, #92%

DR ) —UHRNETEA LTV D,

Hs:Rv, HsRv-SM fittd: B, HyRv-INH fittk B #r
5UUz AE! Ravenel Heoxi3 b Isoxyl DO IEERY 3
FBCHIE LRSI E2 TH 5o
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BHE LB, 0.5~1meg/ml THEAMIE
DAL, ErBEENLOFHE 69 Kt
12x107'mg EELIBE 2 meg[ml \ZF
BLx o 17 3iheby 10 ek &
¥ 0, S5meg/ml TIXLHMIREBEMRIEZh

Table 3. Estimated Number of Viable Cells per Milligram
of Bacterium in Bacterial Suspensions Used in
Experiment I and II

Control medium used

| Bacterial suspension |

Exp. | « Kirchner’s
| (Strain) Ogawa’s Kirchner’s | . with 2%
| ¥ ethanol R RTwB,
HgRv 3.5x10° 7% 108 n* ChieR LbhbhoBaix, VEEE
I | HyRv SM-R(A) 6.5x 108 9% 108 n hieik _": Lo =
HyRv INH-R(A) 10.5x 108 n n 2 103mg, K&10"'mg THWTFhLES
iz B e 3 3 x
HarRv 6 x10° | 3.5x10° | 8 wxio8 P2fEETEHBD BNFEE R EE
r | HeRv SM-R(B) 15 x108 | 22 x108 28.5><i0: 25 megiml B BH\E>25megiml TH D,
HgyRv INH-R(B 5 x108 | 15 x108 | 10 x10 . N
Ravenel ®) n 12.7x 108 n MEEHDORRICKERENHADN Do TO

ENCABRRCES 2, 30EE
2Nz 1o\

i) HEvbhbhidgEts $ 38T
{F1cot=nt Tacquet i 2 BTTR2T

Wb, K 2 BB ST DB DM

n*=not tested.

Table 4. Influence of Initial pH on Growth of Tubercle
Bacilli Hg7Rv Strain in Kirchner’s Semiliquid
Medium with and without Isoxyl

Inoculum Initial pH Drug concentration (mcg/ml)

SFH z N T H

size D) | megum | 0 0.25 0.5 1 25 5 10 25 TPNEIREAREZRTL zmmi b
6.8 |2+ n* n 2 1+ 18 5.7 s 3B HERPICREA, 201

B} ) | n ‘ ; ‘
o 59 [(24) n (24) (4) (@+) (1+) (2) (0) BEHOENEHFORICKE P EEFL
10-5 6.8 |1+ n n n 53 1.3 0 o P2EAIEHEEINLE.C iz Tacquet &
59 |A+) n (£) (O (0 (0) (0) (0) H#gEohT, Isoxyl DK fIffii 37

10-6 6.8 12.7 n n n n n n n °C1BRORETH 110 THFHFTHEL
5.9 0) n n n n n n n B A HAE L & T OB

Readings were made after three weeks of incubation in pH 6.8
medium and after four weeks of incubation (parenthesized) in

pH 5.9 medium.
n*=not tested.

KR 1 icksd 5 EF U< Isoxyl @ in vitro JiE izl
% /NIFEHTiY 25 meg/ml £ TIREAERD LRI,
Kirchner :jfiE)3s X ¥ Dubos 21 Ti3 5~10mcg/ml
TREL LFEEOM I, 25mcg/ml TIX LD THE
RV LELBIERHR DR Do AWCEEBORZ 2T
LTI 7o 47 Ravenel #3 Kirchner &)
¥ T 10 meg/ml @ X 5582 k% 5 T OB b
LRRREEEI M BEbRTuWAY, E3RTIEL
BREAEEMBICBR TR WO T E TE oLy,

# BIXHEBRC AV AR D LW ELL (V. U./mg)
T E A\ TRDICBETH 5%, ERIITKT
=z ~NEA (2%) OFE I e &b EEKH
BB THAINEVEBRA LS D EWGN B, I LED
B EE DL IPEIT Do

% =

Isoxyl o in vitro ${E /Iic >\ TER#» B 2 DI,
Tacquet 50 DH|EDHKTH B, HEOOHBEDOE % 5
E1%u3, LhEi~ichhbh OBt L Bigo T
Bo O DHEEHC X B & Dubos i {kseH (Tween 80 %
B<) Tix, #HFHO HyRv, BCG kXt Ravenel
(TR &R SO INH fiftekk) % 1/2x10-%mg

X vENEBLRS, KRIC

i) BEEATHHM, KEBEEEOI
TR RN IERE I EERX & o T
DPE, BHEAERLER (mg) SO TEELERT
BB SOz Tween-albumin # s 10
BEEX AW LB D DR TEFBMOBEI L bhb
ROBHE L BB Lo,

iii) Isoxyl OHENCHETHRFO—2L LTHS
LB pH % 5 1F T\~ %, Dubos ¥{E#zith (Tween 80
¥BR<) B H HaRv o35 Isoxyl oHEH
%, PH6.3~6.8~7.0 T4 0k 358, pH5.9 %X ¢
PH 7.5 T{ 2L i< Bbhic bR TWw5, LML
%% 220 pH ZEREREBTCAHIEBETHIELD
T &K 2 BEEETHETIUE SRR/ - BEE TR ME
HRTIETTH D, DOERHENDBIdbhbhiL,
Kirchner i Bzt pH % 5.9 35X 08 6.8 02 &
CED HeRv #Ricst3 5 Isoxyl ofigi ey Lo~
(F4)o RiZHohleZ &<, pH 5.9 orEETIL
BWORBENEHLDTEL 4 BERTHE LTS 7tk pH
6.8 XMBIEHD 3 BEEBICHENRTH DT\ B, DT &
GEDORE LI LICREE THE N ORI L HRT5 D
BAYTHBZ LERLT 5,

iv) FhOBEEIZOWT—F 35 &, Tacquet &3
Hs:Rv (1/2x1073mg) & BfE 553 L7c X\, I 3% i
Youmans ##iCix 5meg/ml, Dubos £zibTi: 0.5
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meg[ml THEEAMEIES hiopl, Lowenstein stz
10meg/ml THI LS REHD D7 LBNTG B, iy
IO 3BHERET b NI EEH T 5 251208 1 (R ot
§1<, IIEHICBET 50 & A UEEARD e,

UEDEREMND Tacquet & & bhbh DR DiEE
2, EEUTHERMOE T S E, s o1 g6E
E (D5VEER DELBE LTV B0 TR
EEXND,

# ®

NEFERE HaRv H7cb0% %0 SM 3Ly INH
i, ¥ 7c—MEBIZ 4R Ravenel £ % T Isoxyl
O in vitro EEEILFA® A<, 3BHETI %I
NEHDHEL 25 megiml ¥ TIRE A LHIERANT
BT, Kirchner i Bhis#%s X ©° Dubos bR 9=23c )
(Tween 80 #&%¥3) TiL 5~10mcg/ml TEE7c\
U O IE, 25 meg/ml THID THEE 72\ L5e4A
EDERD bt A R DR I Tl .

PLEZEH T, Isoxyl o in vitro FiisKIEAI15S
WeERIhd,

B0 ICHKBT & oS/ & 5 0z Disoxyl %4
SRCHEBERAS RS T 5,
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In Vitro Activity of 4,4’-Diisoamyloxythiocal-

banilide (Isoxyl) against Mycobacterium Tubercu-

losis.

Growth inhibitory effect of Isoxyl was observed
in vitro using human strain HgRv, its variants

resistant to streptomycin or isoniazid, and bovine
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strain Ravenel. Three types of media were used :
Ogawa egg medium, Kirchner semisolid medium
with 10% horse serum added, and Dubos liquid
medium without Tween 80. The drug concentrations
incorporated in these media were 0, 0.25, 0.5, 1,
2.5, 5, 10, and 25 mcg per.ml, respectively. Bacterial
suspension was prepared from 10- to 11-day-old cu-
Iture grown on Ogawa egg medium and the inocu-
lation was made in large and small amounts, 10-1
mg and 10-3mg. Growth recording was made on
the twenty-first day of incubation at 37°C.

The result was as follows :

" $£38%E F2F5

In the case of Ogawa egg medium, there was no
growth inhibition even in the presence of 25mcg per
ml of the drug. In both Kirchner semi-solid medium
and Dubos liquid medium, slight to moderate inhi-
bition was recognized at the concentrations of 5 and
10 mcg per ml and marked or complete inhibition
in the presence of 25 mcg per ml of Isoxyl. There
was no definite difference among the six strains
tested with respect to susceptibility to the drug.

In short, the in vitro activity of Isoxyl against

tubercle bacilli was considered to be less striking.



