67

LG < v 21tk 3 3 4,4'-Diisoamyloxythio-
carbanilide (Isoxyl®)* pzxh®
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Buu-Hoi" LIt X2 CARKIheF+ v V7 O_ER
#FHfk 4-4'-Diisoamyloxythiocarbanilide (Isoxyl®,
Disoxyl®) (LIF Isoxyl L88) o4& i fEIEIEIZ, 12
Ud FUBLEREFDD & LTE Y BIF bR TR,
Tacquet, Macquet® 5z X > T, in vitro 35 X ¥ in vivo
TOBKRICHTAHENCOWTRERIRTI Y, &
BIECHT 2 HLEREAE LTI BERIh3 X510k
7. % D% Freerksen® & { By EBR & T or R,
P L INH <o streptomycin (T35 57 h &b,
“miner” fHOPERKHIE L TOBELXED T2,

EED Isoxyl 04 5%F 1y, £: LTBHWERRT
e h, ThIZEIL>TTebhic Isoxyl DRBE
NEBROBRIL, T OR/KERTE LN T
ExRIRLIce Tibb Isoxyl K HEEMED D
ethanol #¥HIE LT, Fore s —FiEBhEs AT
ERECHT 5 RERIE % Lo, HaRv i
25~50 mcg/ml, Ravenel #¥kix 10mcg/ml TXhLh
ZEEMNMBEIEZh, TORENIHE IO TH DR, ¥
/B8 & &, Tacquet? B & FHFOERFERTHAR2LA
BRENERT, EEORKELRAZOHENL1RD T
P

ok, RREA THWIHEALLARS WL
Isoxyl # AT, ByfpERETHRo0r, FRAFR
QEMDEDOE &1z & 5 Isoxyl OHEITHER LV
BEANHAERH & O B, @ WS E BRI X B Isoxyld
BERSEOWR, @lsoxyl & Rk, MEFCFFR
FH44HT5 Thiocetazon (LIF Tbl LBE) kD
ERERY e~ v AT 5 Isoxyl OEGHROBED
BWEhicsd o k& L,
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1) 4EIfERE Ravenel 5 (ERIFIVUI)
2) Tl fiftE4RUgEH%E Ravenel # (SEERII)
Tb1100mcg/ml &4 1 % /NI X b Done-step
o Bk
2% Albumin (%Bf) pn Sauton 2z 7~10H 3=
EEEE L L 2 EROBEEY, RERER, KA
DARARVIZTHOZESEREY 2D, EBREMC
JEUT, BUREEY Y ADHIKPICRE Lic, RY
% £1, £2, RACARLETFA itk 2>T® A
HFL, REZA»D, BUHCKBEOLEAL T
hZh1B 1885 L, FRITILE6E2BH, #E
B3 XU T8 6 [8] 38R 7o
Isoxyl 13Kz, Tacquet) & XFEEKIZ
BELTELEy PEEAMCEELTWABR, EEOD
GEETIT, ZERKEEEE T Isoxyl KB R 7BEL,
BB ETRE A BERB LR LA DDT,
Rhuland? &% streptovaricin #&&E L= HEicedH

o 2.5% €5 FVEBEREER L. TOFETREFR

Isoxyl BB EMT A LN TELDT, Thi s
Lico ERsBBEIEHK|E LTHV - Thl 38 X 0t Ethionia-
mide LA 2.5% ¥ F vARCHEEL, INH o
ZITFREAR R UTHER L

EE I R IUOVERI THREEOT Y ADRELEES
IUAFREYRRL, KRITREAREFER2A
Br4BmrBH L, SR L THENTRY AIRICBRER
Licob, i, BoERERLTROk. Tibbi,
Bl emERFEAL, 1% NaOH @& hnx > 100
mg/ml HHEEL L, FHEEKTI0EHERELTR>T, HH
BROL D% 1 %/INIEICERE Ui, 37°C 1 3 B
1%, RAEEEKEYHXT, W 10mg FOEFHELZ
HELI,
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E DHIE.

FLIRLETFTHFA v LI OERY (T2,
T 7g4>H Ravenel HhTREY: (RRYEBEHIEL 8. 6 10°)

720D~y 2% 20 IEF2O7TBIZH T 2D
® 3F:zIsoxyl, 1z INH, 1z Ethioniamide %
5L, EHEERS LiowaERE LT, EXoREIC
FERLI2.5% €7 F vBEROAR GO L, BB
LD 2HE B,

<~y ADEFAREIC X B Isoxyl DY

K HsE HE2F

5 Isoxyl oiisEsE % INH ¥ X 0 Ethioniamide
L @5 &, Isoxyl 1mg/mouse #y5 B0 survival
curve $INH 0.1 mg/mouse #5535 X OF Ethioniamide
1mg/mouse HEFHDOFHEIZEALERD, ZO3IFH
D STs 3 FNFh 32.8 £ 2.99H, 32.8 £5.09 His
L x 381.74+£3.79 HTHDlo
= DEED S &Y, Isoxyl @ in vivo TOHERK
# /13 Ethioniamide 0% h &% L <, INH 0 1/I0&
EOEEYE LTS EBbhb,
Isoxyl 5 mg/mouse 5N UEOREL DV ELSEFEL
DXL BAATHY, Lrbakmt BEkEkR
JOEE S X A8 EE LB SRT

Table 1. Design for the First Experiment
E i)‘])\rohf&ﬁ‘/)']:o
Infected intl.'a— (N‘?!:%‘;I: of ‘ Treated with | Administration % 7= Ethioniamide & INH & 0%
venously with animals) dose/mouse/day BHHDOERZ~Y A% EWT: Ristd 50FE
20 Isoxyl 5mg P L A LUK, Ethioniamide (% INH®D
20 Isoxyl 1mg 1/10 BEOHENTH 2o
Mycob. Tub. 20 Isoxyl 0.5 mg 7c% Isoxyl ¥ X ¢ Ethioniamide D%
V(al{; Egzg 20 INH 0.1mg @R L 2.5% ¥ F VKA,
v o .
8 6105 v 1 20 Ethioniamide 1mg v RIS U R E ORI T A D O
’ o 2.59, In. o - .~ .
20 2. 5% o 0.2ml  WEELRESKOD ERSHOROT,
20 Control None IR DEBCIIE 7 F v E R BR & 30>
T BAUBENBHEHOA LY B\,
Fig. 1. Effect offIsoxyl against Experimental EEAT : REREREEEC LD Isoxyl OHEKE
Tuberculous Infection in Mice (Exp. 1) . -
o HOHTE
— "c':mtt‘:)?‘»' o--+ Isoxyl 1mg . _ .
Infection Gelatin treat, ™ ~Ethioniamide 1mg %% IDFHA VIZE2ICR LIS, & @%%191%&
trol &~—]INH 0.1 - 4 - -
Therapy * oo Tsoxyl 0. 5mg " Teoxs] 5mg LiextiEsER L LCEA Le INH offhic Tbl 5
100 Br B iond, Thil Isoxyl L OHEHXLETSE
ol \ & AR, ThliHEEMRRERE TR 5L, £
O Tbl HEBHFBREERE Y ACEHLETHEH T
%60' &%E@E}&?Z} BRODDHTLH 5.
Ew: Fig. 2. Average Body Weight Change of Four
| Groups of Tuberculous Mice Treated with
i Isoxyl Tbl, 1314 Th and of Non-treated
Control (Exp. 2)
0 15 Infected intravenously with Ravenel strain

Days after infection

RERH DL BE< v A D survival curve (I 1D Z¢
{THbHo BABRBRIVOY 7 FvRERBEDO~<Y 7
(2 Btk 12~13 HEMHEC LIZLHT 18 HE %
TiceBmHr e L, FHERFAE (STw) 73, 4.7+
1.4 Ax X0, 15.3+£1.22 ATHDOk. ZhIZHL,
Isoxyl ## 5 R Tix 0.5mg/mouse DAV EBHTYL,
F @ STso {320.7 £2.49 H LM S, MR L DR
ISR A R OE A LR, Fio 1mg/mouse T
(%, STso ZEHICAEREINT, 32.8£2.99HL7H,
B I IEM BRI R ERD b T,

= o Isoxyl OEGHE, WME T4, in vivo iZ¥

g

28} o--o Isoxyl
_.x +~— Tbl
%% w--x Ethioniamide
) /,:‘,,{’/ -— Non—treated
_,23" /, control
&
<
H
=

Drug administration
20r  Infection. stopped.
Drug administration Sacrificed for ¢

sta\rted. autopsy.
\J
¢ 1 2z 3 4
Time in weeks
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Table 2. Design for the Second Experiment 7y, BBEICETHEIADTWD, otk
N Group : i@}ﬁf}@&b)&f% Isoxyl DF®Hc
Infected mtx.'a (Number of Treated with Administration &/fxi’&iﬁ’@ %%
venously with animals) dose/mouse/day ) g0
" ; : ZDAFEDOTY A EBEGH% 23 HHIZ
| SOXY 1mg x - RV
25 L, 5 10 4
Ravenel strain 10 ! Tbl 1mg ii& b s i: ok 1mg ,¢©i§$M
2x10% v. u. 10 I Ethioniamide 1mg zb 6’\7‘:,&,-3'%(:15; BPEECTEE
10 | Control None HIHiRF O it 0 IHRAYFT R & FE ARG T 0 &

%3 Isoxyl #4%5, Tbl 5, Ethioniamide #5%
IVENBRBO 4RO~y 20, R§EH3IEEZTD
FHEEOHBEY 2D L, M2IZRLICIELTH S,
FHR2BE L3R LICHEIEINLET T3,
FEUBENEH CIRRE 2B I THEML T AKE

Table 3. Numbers of Viable Bacterial Units
Recoverd from the Lung and Spleen of
the Mice (Exp. 2)
Number indicates viable bacterial units in 10 mg
of the tissue

i Organ
Groups ‘ Mouse No. - . —
| Lung [ Spleen
\ 1 335,000 | 7,000
w 2 425,000 | 14,500
; 3 1,000,000 | 20, 000
Non-treated 4 310,000 | 54, 000
5 2,000,000 | 72,000
control 6 | 2,000,000 27,000
7 700,000 | 14,000
8 3,000,000 | 41,500
9 265,000 | 11,000
11 950 | 7,000
12 7,000 | 3,500
13 7,000 | 10,500
14 4,100 | 4,000
Isoxyl 15 34,000 | 66,000
Soxy 16 22,000 | 32,000
17 14,500 | 13,500
18 650 | 1,700
19 10,500 | 4,600
20 1,500 | 3,150
21 1,950 | 2,400
22 5,000 | 3,800
23 1,950 | 2,500
24 3,600 | 4,750
25 19,000 | 6,000
Tpbl 26 5500 5,050
27 2,550 | 3,000
28 1,400 | 4,450
29 9.000 | 2,400
30 1,500 /
* 31 53,000 | 2,800
| 32 12, 000 900
‘ 33 650 | 3,250
{ 34 9,500 | 2,200
o 35 11,000 | 3,700
Ethioniamide | 36 10,000 | 5,500
37 7,000 | 8,500
38 32,500 | 2,050
39 7,000 | 2,700
40 16,500 | 4,100

&y ()=t o 4BpETRHRETH
E, ELENTBEOT BT XTH) T BEOKK
EEBIF L LRSS, Tbl 3% X Ethionia-
mide 5 3FOL X (+)—(H) THYH, FrfHoF
BHEEL, EABNBEAIY 377Tmg THOIOILH L,
EHI S 3By, DL {07 Ethioniamide 53
TTH 217 mg THD1,

ERER HEERH & 2 ho DR LA T,
1mg[mouse D LX< Y AEBRAIRERIAEC K L THE
BREDOHH ENIVBELMCHEDO AR, =V A
BRI DA B R TH TS, Isoxyl (3 Ethioniamide ©
HENERIFELWC EMNERIRT,

¥t Tbl 1mg #5i% Isoxyl % Ethioniamide ©
1mg 5 XD T ChEPHENER LI, £Z TERI
BT, Thbl AR~ v ARCAE TS Thl o
L&Y% 1mg/mouse L3752 LI Lo

SRR : Tbl fittE: Ravenel e LIS RS
< v Akt A Isoxyl OEMINE,

—igiz, BAHEFNCHTHMEOLT IR LHN5BIT
%, ¥ in vitro TOERTIRbhZONEETH
AA% B X 5z in vitro 2 3siF % Isoxyl OHE N
53, Lo b EEFRIE 2 RTIRE &, St Isoxyl
DT LT AIRE EAEFHITELL TS, D
EHIMHERE & 0% X% in vitro THLMTTAHZ &
MTEEIDe T2 TLOREDHZ in vivoizB L,
EAZRTTFHFA VT W ERET0D

R A Lic Thl fiftd Ravenel #i Tbl 100meg/

&K1 %N E D one-step THEELIHK TS
%o

Isoxyl #h, Tbl 5, Ethlomamlde w5k LU
IEBRNBO 4 BOTHAREOHEBIIKIDIELT, B
PefE 3 A% E THEOHMA A SRS DI Ethionia-
mide BEHDLTHH, Isoxyl ® 1mg/mouse s
(8 T, I TR Ravenel friEH~ v AT LA E
BRI LTh, REs 3 BRcTHtE
PRELFIAEL D LETL, Lk 3/10 D7y AHE
HELTWAHDRTHDlo hbD~ Yy ADEFANE
survival curve TRLEL DA, K4 THbo

SOR4THE LML L SIS, Isoxyl 1mg #5HD
survival curve (LEEALFERIREED FhEiZEAEFEL
¢, STs ThAeERBEIEDLRENDI TH

Isoxyl,

Isoxyl
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Table 4. Design for the Third Experiment LTS TH o

Infected intra- (Nl?l:::;g of Treatment with ! Administration - o@%&%&v:{i)ﬁ LfCRave“i T
venously with e s wi dose/mouse/day B in vitro TOMMEEREZXTbR

pyotzpy, Btk Ravenel BRREE¥:~ v T
Tb 1-resistant ” e 1ms WL TSR R R L RS RD

' Ravenel strain 10 i 1<’)rx:z;m1 ¢ lmg Tbl 1mg/mouse (EERI) THEL
9x10° v. u. me o, WABEREE LR A LEDTEE
10 Control None .
MNELRTWBHZ &b, TOEBRBR

Fig. 3. Average Body Weight Change of Four

Groups of Tuberculous Mice Treated with
Isoxyl, Tbl, 1314 Th and of Non-treated
Control (Exp. 3)

Infected intravenously with Tbl-resistant
Ravenel strain
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E
£ 20
3|
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15t Drag administration a0 administration
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01z 3 ¢
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Fig. 4. The Effectiveness of Isoxyl in Mice

Infected with Tbl-resistant Strain of
Ravenel (Exp. 3)
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Days after infection

ZxtL, in vivo T Tbl fithk & fe-o-Bex L Ciiit
MEAE LT B in vitro THEEI iz Thl g e
LTEEAZT X Lic b E|ED~Y I hTw5 Ethio-
niamide # 5 L HOLIIEL AT IROERY
/;RL'/'CO

ooz b Isoxyl 13 Tbl MidkgEicx U CIiLERD
TH b, TOIFHEE I Isoxyl T LTHHETHBH C

13+57 Thl MR TH ot b AT EMNTE D,

Mayer'~19 513, F+REFEEOHNEHE N+ R
2t L, Diphenylthiourea DFBEMAMN—RTHENHED
2HT5HZ L xH4% L, Youmans'® & 3 Thiocarbani-
lide ¥EOHMEH%RD, *D#% Thiocarbanilide (b4
¥pD—>TaH% Thiocarbanidine DIIEBLEIFAIE
sK1M18) X} Steenken 1929 3, Thiocarbanidine 1
Tbl fitte HaRv #kORBERFAILE LX feds Dl L |EL
TWb,o Dz &b Thiocarbanidine & [E#iz Thio-
carbanilide {t&#D—>THh 5 Isoxyl »% Tbl FH4E
FIAIELZEWTHH S Z LIXTFRINLZ L THS,

Ll E Isoxyl @ in vivo 12T 2 HifEE He B T5
FEREE R B NFond, EERTREEZ LT in vitro
TOHENDFHFII AT in vive TOHENINESC
AR L TH b,

EHIs L OUMED B in vitro KR BHE L, &
BEC T 5 RAPREILBREL 0.5meg/ml THD &
W5 Tacquet® 50 in vitro TOREE OHEHHER
DOEEDFERICOVTUIBHALN TRV, HEH A% in vive
TOMENIRABROI DI, KA HaRv kxEE L
ELEy MIT Isoxyl #EOficHEL, ERCERT
BREGMERBEOKRE IXRAUEL T Isoxyl OHEHZK
FLERTIE, 10mglkg OH5TTLEBOME I
Zbh, 50mglkg T X h—BHALEREREI?EDDL
Rie L #iE L T 5o '

F o< A% H A Li-Freerksen® iz X hui¥, Isoxyl

100 mglkg D LIx PAS 500mglkg #5 X H3<
., Ethioniamide 50 mg/kg &I LWEGBHE LR
Lic& b, Isoxyl 1mg #{EH 202 o< AT
51T (9 50mglkg) BHLNIERDRYBDILESE
DEBEHESIZTFI R E—FK LT B,

b DZ L, in vitro THEHWHEH LR L
L\ w7 LR, in vivo test ¥ CITtbTICERTERD
T B BT O RS BALAEREEA D screening test
Ch—EEXETLANL B EBbhb,

¥ ]

Thiourea® & F {2 %MK T % 4-44'Diisoamyloxy
thiocarbanilide’ (Isoxyl®, Disoxyl®) o in vivo iz.3s
FaMBEEE IR LR
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1) FARRSZEHERPC X 2 <Y ADEBRIERE -
%3 % Isoxyl OB, EHGHRTHRTY, WEE
BERKBICLDOTY Img/mouse (50 mglkg) niEn
T L VALMCIRE R, £ OHE Hit Ethioniamide
DENEZFEFLL, INH @ 1/10 /Y Ui,

2) Tbl FHEBERER =Y A LTiz, 1mg/mouse
BET2ESDEMNKSLN T, Tbl fitgis Isoxyl
CHERMETEH D &rgrote,

3) in vitro T4 X i Thl MmEEE 1, Ethionia-
mide L DX DHEH in vivo TfT7¢>T %, Ethionia-
mide TR TH DT,

4) in vitro THEHWHIERKE N LovE S fevLsss
FTL, in vivo TRRWGHUREKE LR TR 2R
R, in vitro Tdscreening test D& Tit in vivo ¢
BOAENYRET ERLREL T2 h s L #
= 3"1:50

R AR, HEHE, LB o THE
BAEETR, @HERLOVCIEERICESRT L
ELIT, ERCHBNINCHERE LT Isoxyl o
GEEHCCBERECEI#SELYE T,
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Effect of 4-4’ Diisoamyloxythiocarbanilide (Iso-
xyl®) in Experimental Tuberculosis of Mice.

Isoxyl is a di-substituted derivative of thiourea
and was prepared by Buu-Hoi et al. Chemically it
is 4-4’ Diisoamyloxythiocarbanilide.

Isoxyl is of particular interest because of its anti-
microbial activity against Mycobacterium tuberculosis
as minutely demonstrated by the in vitro and in vivo
experiments made by Tacquet et al.

This paper is concerned with the confirmation of
therapeutic effect of Isoxyl against experimental

mouse tuberculosis.

1) Isoxyl treatment of mice infected with the
drug-susceptible Ravenel strain of Mpycobacterium
tuberculosis var. bovis.

Albino dd/Y male strain of mice were intrave-
nously infected and drug administration was initiated
a day after the infection. These one hundred mice
were divided into five subgroups of each twenty.
Three groups of them were treated with Isoxyl in
a dose of 0.5, 1 or 5mg per mouse respectively.
Another group was treated with 0.1mg of isoniazid
and still another group with 1mg of ethioniamide

as the positive control.  Isoxyl and ethioniamide
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were suspended in a 2.5 per cent water solution of
gelatin and isoniazid was used as a water solution.
Bisides these groups, a non-treated control group
and a gelatin-administered group were arranged.

Under these conditions, the non-treated control
had an average survival time of 14.7+1.4 days and
the gelatin control had an average survival time of
15.3+1. 22 days before succumbing to their disease.
In the group administered with Isoxyl in a dose of
1mg for a period of three weeks, all of the animals
survived 32.8 + 2.99 days on the average. The
efficacy of Isoxyl as revealed by this prolongation
of survival time is almost equivalent to that of 1mg
of ethioniamide or 0.1 mg of isoniazid. (Fig. 1).

Thus, it will be seen that Isoxyl is ten time less
active than isoniazid, but much the same as ethio-
niamide in dose level. The same dose-efficacy rela-
tion was obtaind in the additional experiment in
which viable bacterial counting of homogenized
organs was conducted instead of observing survival
days. (Table 3).

2) Antibacterial activity of Isoxyl against the ani-
mals infected with Tbl resistant tubercle hacillus.

" £BE F2F

A Tbl-resistant strain isolated from Ravenel strain
in a single-step on glycerol egg medium (Ogawa'’s)
contaning 100mcg.Tbl per ml was used in this exper-
iment. Forty mice were infected intravenously with
the above strain. The animals were divided into four
groups of ten each and treatment was started on a day
after the infection. One group was left untreated as

control. The remaining three groups were treated as

follows :
Group 1. 1mg per mouse of Isoxyl once daily
orally.
Group 2. 1mg of ethioniamide once daily
orally.
Group 3. 1mg of Tbl once daily orally.

Treatment was continued for three weeks.
Average survival time in each group was as follows :
21.4+1.63 days
Isoxyl 21.7+1.87 days
Tbl 23.2+2.37days
42.8+5.09 days
It will be seen that Isoxyl has not antibacterial

Control

ethioniamide

activity against the Tbl resistant microorganisms.



