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ANTITUBERCULOUS ACTIVITY OF 4, 4-DIISOAMYLOXY-THIOCARBANILIDE

(ISOXYL) AGAINST EXPERIMENTAL TUBERCULOSIS*

Mareichi TOYOHARA, Akiyo SHIGEMATSU, Hirokazu INAGAKI,
Hiroshi HAJIKANO and Toshio OHSATO

(Received for publication September 28, 1965)

Many experimental studies were already made on antituberculous activity of Isoxyl, and
most of them say that it is generally effective for experimental tuberculosis except one report-
ing its ineffectiveness for tuberculosis of guinea pigs.

Isoxyl bound with stearic acid (Isoxyl-stearate) was synthesized recently, and so the
authors tried to investigate the effect of Isoxyl against tuberculosis of mice, and then the
antituberculous activity against tuberculosis of guinea pigs was compared among Isoxyl, Isoxyl-
stearate and 1314 TH.

I. Therapeutic Effect of Isoxyl for Experimental Tuberculosis of Mice

1. Materials and methods :

Each of twenty mice (DDy) was inoculated with 0.3mg of HgRv into tail vein. Mice
were divided into two groups of each ten mice. One group of them was used as the untreated
control and another as the treated group with Isoxyl. Mice of the treated group were administered
per oral with 2mg of Isoxyl suspended in 0.1ml of olive-oil every day for three weeks after
one week of infection. All of them were killed on the next day of the termination of treatment
to observe macroscopic involvement and to cultivate tubercle bacilli in lungs and livers.

2. Results :

As shown in Table 1, the results of treatment with Isoxyl were good. Index of average
macroscopic involvement was 0.6 in the treated group while it was 2.2 in the untreated group.
The average weight of lung was 192 mg in the former and 295 mg in the latter. The average
‘weight of spleen was 273 mg in the treated and 441 mg in the untreated. Numbers of bacilli
in 1 mg of lung were 737 in the treated and 5930 in the untreated and as to the liver 279 in
the treated and 395 in the untreated.

II. Therapeutic Effect of Isoxyl for Experimental Tuberculosis of Guinea Pigs

1. Materials and methods :

Each of male guinea pigs was inoculated with 0.1 mg of strain Kurono (M. tuberculosis)
subcutaneously in the abdomen. The number of viable bacilli of the employed strain was 12
x105/mg. Five guinea pigs were killed three weeks after the infection and the development of
tuberculosis was ensured, and then the remaining guinea pigs were divided into four groups

of the untreated (the first group), the treated with Isoxyl-stearate (the second group), with

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose-machi, Kitatama-gun,
Tokyo, Japan.



74

wE o maAE BZE

Isoxyl (the third group) and with 1314 TH (the fourth group). Each guinea pig of the treated
groups was administered per oral with a certain dosis of each indicated drug every day for six
weeks from the twenty-second day of infection. Dosis of drug was 50mg as to Isoxyl or
Isoxyl-stearate which was emulsified by methyl cellulose and 10 mg as to 1314 TH which was

suspended in olive-oil.

On the second day of the termination of treatment, all the animals were sacrificed, and
macroscopic tuberculous involvement was observed, one part of lung and spleen was cultivated

and pathohistological changes were examined.

2. Results :

Macroscopic tuberculous involvement is shown in Fig. 1.

Among four groups the tuberculous involvement of the group treated with Isoxyl-stearate

was the slightest and that of the group with Isoxyl was next to the former.

Therapeutic

effect of 1314 TH was also rather good, but it was inferior to the effect of the former two

drugs.

Average weight of spleens of the untreated controls was 1.90 g, that of the group treated
with Isoxyl-stearate 1.41g, the group with Isoxyl 1.09g and that of the group with 1314 TH

was 1.17 g.

The results of cultivation of lungs and spleens are shown in Tables 3 and 4. As seen in

Table 3, average number of viable bacilli in 10 mg of lung was 5.3 in Isoxyl group, 13.4 in

Isoxyl-stearate group, 50.4 in 1314 TH group and 82.3 in the untreated group.

As seen in Table 4, average number of viable bacilli in 10 mg of spleen was least in the

1314 TH group, and the growth of bacilli in spleen of the groups treated with Isoxyl-stearate

and Isoxyl was also decreased as compared with the untreated group.

Histological findings were also parallel with bacteriological results in general.

Summary

Therapeutic effect of Isoxyl for experimental tuberculosis of mice and guinea pigs was

studied.

1. Effect of Isoxyl was remarkable by per oral administration of daily 100 mg/kg for

experimental tuberculosis of mice.

2. Both Isoxyl and Isoxyl-stearate in 100 mg/kg showed more effective results than 1314-

TH in 20 mg/kg by daily oral administration for experimental tuberculosis of guinea pigs. But

any remarkable difference of effect was not observed between Isoxyl and Isoxyl-stearate.
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[1] =77 AKBREZECHT S Isoxyl DAEHR

(1) EBMEOURAE

#ERBY : 4hE 20g §itkD DDy R s <V R,

{F %A : Isoxyl 100 mg/kg DEC HEHERES,
Fieb bt Y — 7T 20 mg/ml OREEKEZ LY, £
D 0.1ml (2mg) HEHBYA O THECEOES,
FAE : HyRv, A HEHK 3.6x105/mg,

H kv v R 2 WoRHIRAIK HgRv 0.3 mg %
&%, RPEL 2B, 1 FIERBNBE, o
| BR BRI LT %,
HEBEIRES18B X v Isoxyl 2mg % 3 BMEH
ENRELERKTRERAC2BHEY R L, WRMHFTR L
bIfl, FORTEEREYT/o%ko

(2) R #

1AL &L Isoxyl BEBOBKIRIFTH %,
SSREEREAROFEDCHR S L MBRE2. 215 L
0.6 THULERDELEZD bR D, ¥iEREF
FET KB 259 mg oxf AR 192mg, RETFH
SIxIFRRE 44l mg, WREREE 273 mg T, ML b BE
£D13 5 AP EMoTc,
RC@BROBTIEEME Y A5 Ll 1 mg hxiBEET
k5,930 =3t LIRIERETCIX 737, BF 1 mg ik g
F 395, YAIREE 279 THLMCHEHEY DT,
(3) /N &

TV AERBEBIECX T 5+ V) — 7 % Isoxyl 100
iglkg DIFEIT, BHIEERDEYE Lo

[(II] ELEy FRBREBECHT B Isoxyl 04
AR

(1) EBHRIR LR HEE

EREY : FIHHE 500g s ELEY b,

ERE - Rk« BB (ARE) 0.1mg » 2

v MEBERTIC RS, A EHK 12x10%/mg,

BE A

Fig. 1.
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f spleens

20r

ment

—
1=3
=

=]

Degree of involve

Macroscopic Involvement of Guinea Pigs
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i) BP3BRICELEY 5 ERE UEIEDRIL
HHRLIDOD, BYDELEY PR AT, b,
FET VAT IBEE, 2 B3 Isoxyl-stearate, 3 /2 Iso-
xyl {HRRE, 4R TH BEREFE T 50

i) vAERHIRE

Y22 HA XY, BHRE2DOX X 6 BRHEH,

iil) HRE

TH: £t 20mg/kg gHo, Tieb b4V — 7l T 20
mg/ml OREHKE 2L b, £D 0.5ml (10 mg) % EH
BTEOEE,

Isoxyl-stearate : £Jt 100mg/kg HHo T7cb b £
FLerw—2XT 100mg/ml OHEK > b, £D
0.5ml (50mg) ¥IESBTEAE Y,

Isoxyl : &t 100 mg/kg HHo ALERD 2K b Ik
SO 5L Isoxyl-stearate X [5] Uo

iv) BERT2BEBREETLVEY PRRLARIR,
fifi, BoRE, REBABRFHRERXTR.

(2) B &

i) HBRHOTR

RWIBWATEY e R 77 A CRTe Fig. 1 © 2K
Ciebho b2k LMD Laso7: DX Isoxyl-stearate
B, DT Isoxyl BThDzo TH DIEHEREL L RIF
ThOIAR 2L VEOT o ThITK LAEBED
REIFEE TH Ol FBETFHMER Fig. 1 KEL

Table 1. Results of Mice
‘ Untreated } 'Tre{ast:;ly'rvith
Average degree of
involvement of lungs 2.2 0.6

Average weight of lungs 295 mg 192 mg
Average weight of spleens 441 mg 273 mg
Average number of bacilli

in 1 mg of lung 5930 737
Average number of bacilli

in 1 mg of liver 395 279

Degree of involvement is shown by Aoki's classification.

el K M REE 1.9g,
Isoxyl-stearate £ 1.41g,
e 1]~17 - Isoxyl ¥ 1.09g, TH 3%
nternal organs [
Lymph-nodes [ b 17g hH ot
R O F %
ZHRCOWTHEELTA S
rE20Z LB, T
thblif, I, Brhoe
L7c S SS B DRZET
TH B RE © £ 1/2,
Isoxyl-stearate 3s J U¢Iso-
xyl B3 1/3 Thotoo
Y VoRET S PIEORZE &

1314TH
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Table 2. Average Degree of Involvement
of Organs of Guinea Pigs
o TControl ‘ sItse(;)?z;lt_;‘ PI:oxiyl I 13;17’1‘}:{
Internal organs 46 1.3 ' 1.8 i 2.6
Lymphnodes | 10.5 | 3 32 | 57

| i i |
The number is arithmetic mean of macroscopic
involvement classified in five degrees.

Table 3. Results of Cultivation of Lungs
of Guinea Pigs

g\%'ir;%fa i Control ‘ sltseoaxryzv\lt_e Isoxyl l 1314TH
1 : 2 0 : 0
2 6 | % 0o | 70
3 | 11 | o 7 o
4 | e | o 5 290
5 | o20r | o o 0
6 [ 116 0 o | 15
7 |0 0 o | 1
8 0 11 39 53
9 | 50 | 0o | 0o 6
10 ‘ o | o . 2 116
1m | 4 0 3
12 | ‘ 0

Mean 823 134 53 | 504

|
Numbers indicate the number of colonies in 10mg
of lungs. (average of two tubes)

Table 4. Results of Cultivation of Spleens
of Guinea Pigs
) NO.' of | Isoxyl- o o
guplir;esa . Control stearate Isoxyl l 1314TH
1 9% | 710 o 0
2 835 poo112 | 25 90
3 261 0 1470 0
4 | 88 | 44 103 . 244
5 231 | 2 25 1
6 350 34 115 130
7 9 1 63 160
8 3 . 145 0 36
9 1075 . 370 0 13
10 345 0 2 123
1 9 1 44
12 ; 1
Mean 332.3 129.7 150.4

76.5

Numbers indicate the number of colonies in 10mg

of spleens. (average of two tubes)
VHER U Z 7R Lo

i) BE%EHE TERT

i, MOEICHEAEREYE 3, 4 o £31hD
= & < Isoxyl, Isoxyl-stearate JAIEREDNIFID WL
e, Wik 10mg 3785 5.3, #H4% 13.4 THho
1o S AT L TH N CIlIoFEY 50. 4 THij 2 Fic

o ma s B2ZH

NDEHERIT SV AHBEC AR B ATl e KRITHEIT
SNTIEFE 4L H BT, TH BEROERN DL
3, b1 ¢ Isoxyl-stearate, Isoxyl OJETZITKRE,
SRR L, Wb WHEMAEE IR T,
iil) JREEMFEAITR

B o\ T 3D & MGFE R Tl DEBRIEZEED B
e e oD 31 B MRS 5 LA A S 30 /NI BRI R R B
Wb, Isoxyl-stearate B CTlLRRAER 2D
By, ARG LS RO MRREL Y
%\, Isoxyl MR TIZE Vs BME 2R T KE2H
T DBDHRTH Do TH BT E HDTHEL
KEETR TR B DR T A O IFMREES lano
Fro BT OWT AR D & BN EI TS HOH LM
MRS A % D PR R R T L Db 5 Do Isoxyl-stea-
rate AR RE CLXIMAEIEE A D % 5 b BRI RRRS BF o2
{E DR\ KL AT I D DI T &b Do Isoxyl #
UL M LB LIRS E 2 TS5 DA TS
Bo TH HEEFETIL 0T b K EIeEiA S b P ORIER
BDBEDE Do FHCOWTARS & BB T HLE
TED I BT b KEIFEENR DB NG, Isoxyl-stea-
rate JEFERE CIX MM B MBS Ei 0GR b D DA
Thho Isoxyl {EFFFd BRI HT I EDH
nb, TH BRBEFETIRIRAN TR, HDWITERLE
B AR A AR B A%, 7Y Y v KIS &
MixiBd Do

[l = 2®

RIS~z Z & <, Isoxyl 1o o\WT D #4123
D ThbIUIRD 2 S LIS D TEEY LT
It HIET AL EA Ty NEHT B HIESEER
CREDNE D Isoxyl (2= 7 A EEBAECIZHE ST M
ENE Y MEBIRCTIZERTE D L5 5D M50
CHURRETH 20 Es, b LIE L THIEHEEED
screening A IN TV 5= ¥ ZAD(EITHRI X
AL BN THH 5 o 2 FH & BT IR,
LRIRENLFT LA D RERMAT HO TR EW
5FE LD LT, &bt ol b - Isoxyl-stearate
DR LALE NS B ThB,

FTHLDOMCONTELTAHL 5o bitbhDOER
TR~ Y AREAEC X LT A DRSS & [k, Bhi
HHRY Bhvico AKBRTIX Isoxyl &4 v — 7'
R IO TH D2, WEEH LR &b B
BINRBOND Z LIXHIC I B TH 59, X HIT %
VEy MEBIEC K LT 100 mg/kg Isoxyl 4g H &R
#245-.x TH 20 mg/kg g HFE P85 X D R 4050
Lico ELEY FPOBFFITVADEE LR h, Yy
3G HHBERIE LD TH B 5 Isoxyl (3 5
iR bRG Lic & 2SR EFEIET 5 Ly 5 39
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CIXRABETE R, Isoxyl OZr { KT E b T HE
HThHLIMWBEZHREGT S L EOEFFBTIL T4
MUHETHA 50 dbbhbhbih © % T Isoxyl
B AEHIER I ELEy MMEKECSK LRI
BREANBERABELHETEIHRE R LI, Lic
20T Isoxyl BET % RERRUEN HIX, KREPUEKHA
IEAT % screening O L LTDO~ v R O i
REZDLEIHDIENERS,

g2 0ME, ThbblEWEL 4 & €/ Isoxyl-
stearate DRI OWTEXTAHA LS,

Isoxyl ARE & f5A LTHE» GRIR S h R % H
#ETHLWIE XD LT stearic monoglyceride # f&
AR Bbh a2, WRMFTR» b Isoxyl 0
PO LD, PPERCHELY R L L, BLEEEK
# FEABENOTRLEXRE L TA B L Isoxyl &
KELVEEZTIVWERS . bhubhUIRARR D7
NEROTILFH FMLRETHEET 5 & Isoxyl X
BRI RERT LD WEY BHE%RD DM, BRI
WME—fc Isoxyl #ib5 LTH BRI ELRA DL
WIBREWL GO EDTRALENRLH 0 bbb
h invitro Cd, <X, ELEY VR in vivo
FRTLBED ThHOIYERENADBERIECH LED
FEABBCEEHREVI LI, WELDL ) DR
HALETHA .

(vl # v

Isoxyl D<= v AR IOENL Ty P EBRFEBIE T XFT
HEBEBEY R, ROBEERE .

(1) ~vABHKECHL, Isoxyl @ 100 mg/kg D
BRAEOR G, EEEIRIEFCI LR FERE#EY
/’T‘Lf&o

(2) =E=rEy MEBIECK L Isoxyl 35 X Ot Isoxyl-
stearate ¢ 100 mg/kg EHE O H 5 12 TH 20 mg/kg
BHENRE XD REFICERDHR,AE b ico LML
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Isoxyl & Isoxyl-stearate ¥ DR ICiY Bir~EXITi
MDTCs

BERT R D IR R X OREEMPT RO & R
T 5. ARBRETC LI A %GOl HEM
ERRHER, BElLcE#tT s, mmEm,
EFE, Bkl UMUK, RARAKDOY 2% L
7o RELTHEREKT %,

7533, Isoxyl, Isoxyl-stearate |ZBH/AMEE K. K. o
e Lot
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