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We have reported in previous papers that a-ethyl-isonicotinamide and a-ethyl-isonicotinic
acid were detected in rabbit urine orally administered with a-ethyl-thioisonicotinamide (1314
Th).

Kane emphasized in his reports that 1314 Th-sulphoxide existed in human and rabbit serum
treated with 1314 Th.

Therefore, in this report, we have studied on the polarographic properties and stability
of 1314 Th-sulphoxide synthesized by Prof. H. Taniyama, and on the comparison of 1314 Th-
sulphoxide-solution with the human urine administrated with 1314 Th, in which unkown waves:
appeared between —0.5v. and —1.0v. on the polarographic method.

Results :

1) As in the Kane’s reports, 1314 Th-sulphoxide in water solution gave two waves with
a separation of half wave potentials of —0.5v.~—1.0v., and with wave heightsin ratiol:2
(the ratio of the first wave : the second wave in 1314 Th-sulphoxide).

2) 1314 Th-sulphoxide is unstable for heating ; when its solution was incubated at 37°C for
3 weeks or at 100°C for 30 minutes, its specific waves were diminished and. disappeared.

3) With the polarographic method, the a-ethylisonicotinamide or a-ethylisonicotinic acid
is easily recognized in the mixture or rabbit liver homogenate with 1314 Th-sulphoxide incubated
at 37°C for 15~30 minutes.

4) The polarographic waves in the mixed solution of 1314 Th-sulphoxide with the isonico-
tinic acid, isonicotinamide or isoniazide showed that the ratio of first half wave potential to
second wave of 1314 Th-sulphoxide did not become 1 : 2.

5) From the fact that the polarographic waves of the human urine treated with 1314 Th
are identical with those of 1314 Th-sulphoxide in the above experiments, it is considered that
in the human urine treated with 1314 Th there exist a-ethylisonicotinamide, a-ethylisonicotinic

acid and a small dose of a-ethylisonicotinamide sulphoxide.

* From National Sanatorium Toneyama Hospital, 5—1, Toneyama, Toyonaka, Osaka, Japan.
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Table 1. The Relationship between the pH of
1314 Th, 1314 Th-Sulphoxide-Solution, the
Diffusion Current and the Half-Wave
Potential (5x107* M)

Drug

pH 1314 Th 1314 Th-sulphoxide
—-E 1/2(V.) l id(pA) —E1/2(V.) ! id(pA)

0.45 0.42

1.2 0.68 0.14
22 0.50 0. 44 0.25 0.18
4 0.72 0.10 0.55 0.35

0.51 0. 46

8.1 0.75 0.08
w 0.56 0.46 0.35 0.20
: 0.83 0.06 0. 65 0.36
0.50 0.18
5.8 0.67 0.52 0-29 0.2
64 0.72 0.52 0.57 0.18
: 1.29 0.22 0.81 0.37
, 0. 84 0.52 0.68 0.16
7.8 08 0o 0.95 0.35
: - 1.68 0.10
0.9 0.5 0.71 0.18
8.4 0.9 9.5z 0.96 0.34
: . 1. 64 0.10
0.98 0.52 0.75 0.17
9.4 0.9 9-22 1,04 0.33
: - 1.68 0.12
o4 1.30 0.47 0.80 0.18
- 1.71 0.06 1.10 0.26
o 1.05 0.38 0.85 0.18
: 1.77 0.02 1.12 0.22
1.02 0.13
13.5 121 0.16

m K3V E KIF
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1) 1314Th & TH-sulphoxide DX~ F v 7 F 7§
D Mg

1814 Th ¥ TH-sulphoxide DHE—F v 75 7 [WEEE
4% pH ik CHigd % &, Fig. 1, Table 1 1R
TISE, WAOhHELLEEDS 5 Z & DI

(o2l 1814 Th BFFEEY =F v v/ ) 2 -2 T
L, HEKCCT—%ERE T, TH-sulphoxide 13T
FEEARBKCTHEHET), Thobbicrz¥ pH 8.4
T35 1314 Th (3R OB R 2380 545, TH-sul-
phoxide (¥ & DIEBIE A RDT, F o@D EA
(—=E1/2) 4 8ich, —0.5V.~—1.0V. OfEicIE\ T,
MZ T 1 EoRTLE % R T T&87%0A, TH-sul-
phoxide X 2 RO BIEW ZRL, LobH 1 LB 28
DOPSEEE (d) DML 1:2 ZRL T\,

2) TH-sulphoxide DE~Sw 235 7 4 —ICXBE
BlouwnwT

Table 1 12 L TH-sulphoxide DAE—F w5 7
OPHE L OIEHERME L v RE L <, pH 7.8 kT
BE-Furs7HEOF 2WEFIRTH &2, 0oL
LERCHEL TV 5T &h b, TH-sulphoxide KK
CoWT, FEER R T B IEEENEY 25 L, Table
2 DX idlyiml HRDD L, FHEECE\WTURIE—
EfERR L, R ERRE R T, S i Dubos
35 X 0% Kirchner ¥k £2isp e 3135 TH-sulphoxide
DEERTF > &, Table 3 KiRrd Xk 351, idr/ml 1%
W 2IE—EEEY R L, Z ORBEMIERY T,
FEROTETHDZ LEWNDD T LN TE,

3) TH-sulphoxide D K¥EW % 5\ M Dubos, Kir-

Fig. 1. Typical Polarograms of 1314 Th
(5x107¢*M) and 1314 Th-Sulphoxide
(6x10"*M) at pH 8.4
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Table 2. The Relations between Diffusion Currents
(id) of the Second Reduction Wave and the
Concentration of 1314 Th-Sulphoxide

Table 5.
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Degradation of 1314 Th-Sulphoxide

after Incubation at 37°C for Three Weeks

at pH 7.8
S Rl el I
10 0. 032 0.003
20 ‘ 0.063 0.003
30 f 0.093 | 0.003
|
40 0.122 i 0.003
50 0.185 ’ 0. 003
Table 3. id/y/ml Value of 1314 Th-Sulphoxide

in Dubos and Kirchner Liquid
Media at pH 7.8

Conc. of 1314 Th- | Diffusion current

sulphoxide (y/ml) id (nA) id/y/mal
25 0.075 0. 003

250 0.748 0.003

2,500 7.495 0. 003
Table 4. Degradation of 1314 Th After

Incubation at 37°C for Three Weeks

Cone. of 1314Th | HfRSIOR Surxent | 10 i tion at
y/ml tion wave id (uA) 37C for 3W
5 0. 001 0. 0006
10 0.012 0. 009
100 0.128 0.118
500 0. 642 0. 640

chner WHEEHAC 3175 RIE OFE

TH-sulphoxide % 7%3%/K, Dubos, Kirchner ¥fkiz
Hirpie, =hZh 5r/ml, 10 y/ml, 100 y/ml, 500 v/ml
DEER ST X5 fFHL, Zhi 37°C ofERE i
1B%, 3BMBELOL, FEEOE Y H—-Fr
757 4~ EDOTHE LI,

1 BRIRE# D &Ko TH-sulphoxide DI
2B RD7H, 3HEMBEROBE D TH-
sulphoxide |3 Table 5 Z/R3 X 510, {E)EE iz TH-
sulphoxide @ id(uA) {EITEWHCHEL LT\W5b, —F
1314 Th &\~ Tik Table 4 i Lv3 & 5ic TH-sul-
phoxide AT, ZORWAEIT/NE W,

L7232 T TH-sulphoxide % 1314 Th i fhigr L,
WAL E T D &\ 2 %, %7 TH-sulphoxide %
Dubos, Kirchner y{kEzidc, 100°C 30 4hnEk L7
B DOREEDL LA HD L, Table 6 i3 X 5 iC R
BB\ T id EXERCES L, SmLeT v
FRL T 5,

4) Isonicotinamide, Isonicotinic acid % %\ % Iso-
niazide OFAE NS TH-sulphoxide DA~ 5w
77 7P DB DNT

Fig. 1, Table 1 24 CltijR L7z & 5 i, TH-sulpho-

Diffusion current id (uA) after
SR | s ihe seonds e | inelbaion ot
5 0.016 0. 004
10 0. 032 0.029
100 0.324 0. 320
500 1.632 1.615
Table 6. Degradation of 1314 Th-Sulphoxide

by Heating (100°C for 30 min.) in
Kirchner, Dubos Liquid Media
Conc. of 1314

Liquid id (nA) bef id (nA) aft
n'LIg(;lila 3‘1}(’1.;51(1‘:/1/)1}111?5 ! (lf'ea)tineg ot gﬁeazizg r

2.5 0.008 —_

25 . 082 R
Kirchner ° 0.08 0.048
250 0. 815 0.702
2,500 8.172 8.082
2.5 0.008 —

25 0.082 X
Dubos 8 0.043
250 0. 816 0.705
2,500 8.174 8.078

xide KIFWDOHE—F v 27 F 7PITE 1P - B2k
212 WELUWIREERERY R TS, TH-sulphoxide
B MOIEFz Lic 1814 Th o YW E TH B a-
ethylisonicotinamide, a-ethylisonicotinic acid & [f]#E
DFRE—F v S 7 % R”$ Isonicotinamide, Isonico-
tinic acid % %\ % Isoniazide YK RIE X ® s
» TH-sulphoxide o 2 Bl DZ(La 4t Uiz T 704
HAKERP DU 5x104M ¥ L, pH 8.4 1t
T, BEDRTHE—5n s 7Ern 5L, Fig. 213
4 X 51, TH-sulphoxide DRILHE 2 3% 2 K 12§ <
Isonicotinamide, Isonicotinic acid %, 5\ % Isoniazide
DEITEPD DAL, H1P L 2P ik 1:2
LTI BTa\,

5) TH-sulphoxide DfkE % — MT X BT
DT

PRRAFZ ) v AR T I Tl Lo, 77
AREDTA VP~ T, LED pH 7.4 ORFELIEE K
(MgCl, 107 & &%5) 2T LoD, sEPH— L,
1314 Th (5x1074M) 1mi ffaeo%— b 1ml %00
%, 87°C T, 04, 154, 30 4= hEh incubate
L7cDb, K72 — LI THREAE, +0 LiFic
pH 7.4 DBEEREEIR & fafn KCL (Iml) winz T, 4
B 1W0c LT, £—Fwr57 4 —%fThok,

Fig. 3 WirX 51, 30 4o incubate i ko,
TH-sulphoxide |2 £ 3B L, FORER—-Fwr 573
ZELLZEL, P& 7% a-ethylisonicotinamide
3 B\ E a-ethylisonicotinic acid 122 U\ MEZ R T,
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Fig. 2. Polarograms of 1314 Th-Sulphoxide in
the Existence of Isonicotinamide, Isonico-
tinic acid and INH at pH 8.4

Conc. of each substance : 5X10™* M .'/ f

Diffusion current

! ] I I
0.5 1.0 Voltagel‘s 2.0
—— 1314 Th-sulphoxide
===="1314 Th-sulphoxide+isonicotinamide
==+=—<= 1314 Th-sulphoxide+INH
----- — 1314 Th-sulphoxide-isonicotinic acid

Fig. 3. Polarograms of 1314 Th-Sulphoxide after
Incubation (at 38°C) with the Rabbit Liver
Homogenate at pH 7.4
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o= 1314 Th-sulphoxide (5X10™*M)
== === After incubation with liber homogenate for 10minutes.
emmeemm After incubation with liber homogenate for 30minutes.
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bivbiud 1814 Th # RRICRA ST, £0 24k
o PR s B a-ethylisonicotinamide & a-ethyl-
isonicotinic acid D> ® ¥ /& & HEEEH Uiz, Lo
LAk 1314 Th ZRHE ¥ T, £ D 24 BRSO
THDE, MR 2WED I, Fig. 4im3 X 5 ek
FCii B, pH 8.4 K\ T B —0.70V,
—0.96 V R A~ 7 v 27 7 v R T WEOFET
B % LIELIERD Tz, 2D DIRDWTIEIAH
DFFELHHF CRE L C &7, TH-sulphoxide D&

MmO B3/ E FIF

Fig. 4. Polarograms of Human Urine
Administered with 1314 Th and
1314 Th-Sulphoxide at pH 8.4
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— 1314Th in normal urine (5007/ml).
====' Human urine administered with 1314 Th 500mg.

—== Human urine administered with 1314Th-Sul-
phoxide (300mg) orally.

e A<, Kane, Bieder HDEDBRAD Eikd 2
RT, LR ARPOTHYEDOHEFEZRALR, ZObD
»y TH-sulphoxide Tk %A 5 L #ER/THIC\N DT, T
7t 1814 Th R &% &, pH 8.4 DREAEEK
CEBAR—Fwrr I 0N EN —0.70V., —0.96 V.
OyE: TH-sulphoxide »Fh r4< —THC &,
F ARHBD —0.96 V. iR iL —0.70 V. wiRd ¥
oM 2: 1 OHEBLLe i, Chuk Fig 2 5
BB b 5T, 1314 Th ofR# ©% % a-ethyl-
isonicotinamide, «-ethylisonicotinic acid @ J& 23
—0.96 V.o RTEEEMD S ® B0 LELLRB T
Linb, EROZTELHERTHZ LM TE %,

7s% TH-sulphoxide % Ad% % WIXRBIRA S &1
Bt ToHRRAIR bR TH-sulphoxide 1358
Y (e a-ethylisonicotinamide, a-ethylisonicotinic
acid #3805 (Fig. 4) = &, ¥ X8 TH-sulphoxide
LIFAEYR— A EHIC incubate 375 2 LI L DT
FSCHT 2 W ZE b T B & v, TH-sulphoxide
DRI 5T o T, 1814 Th O fRFOBERIT I\ NT
TH-sulphoxide % #%C, a-ethylisonicotinamide ¥ X
% a-ethylisonicotinic acid I\~ % D ELFE 2 bh
%o T TARPIC LIE LIEEE® % TH-sulphoxide (%
TR METhH BN, LXFRFELBEDORINZ EnD
1314 Th ORFHEHRPIC—HRHEHTEL DT, T2
bivbhidiFEE & 1314 Th o {3 OBfREERER
Ee I EWE %, BE B ERICT 1814 Th
T ARG A6 0 % LHErRne 1814 Th 2o o
PRFCHETEC LT TRPFE LI A THDD
<, ANFRIE¥I}+5 TH-sulphoxide o HEA % B WM
BHEEE: LRI L2 0L FE 2, HEBRP TH
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X iz TH-sulphoxide D HFEREEIE AR BICH EH
T30, —fgc 1814 Th rzisAEOHEN ¥ ETS
Z LI LNTEDBN, DX\ TH-sulphoxide {31n
#h3s X U8 87°C I TR MC incubate 3% & {KiE TIX
HERGRLLT W b, HIENOBECIIE %
HEBAME MR TR T 2 BB b Do

& i

1. TH-sulphoxide 1% 7 ICH#%IC LC, 1814 Th &
BEDOA—-F w7 7T &L ERrB, Tt TH-
sulphoxide (¥ 1814 Th D3 X 5 BB D L
Vo L2vHEILPNE 2 BIEERL, 1 : 2Pk
BERMEL 1:2 Th,

2. TH-sulphoxide i 37°C, 3@ incubate iz
L0T, (BT T OSREILE, 7z 100°C 30
SO M X oTh, AEOHEAER T,

3. TH-sulphoxide I Isonicotinamide, Isonicotinic
acid % %\ % Isoniazide DItfEic X oT, BILE 2
HET T %,

4. TH-sulphoxide 1XJFrE ¥ % — P& & {HIC in-
cubate 3% & HRIE B33 %, £ LT a-ethyl-

531

isonicotinamide }%, %\ % a-ethylisonicotinic acid 1
FELVHREMERD Do

5. 1314 Th R A A R & 1T iX a-ethylisonicotina-
mide, a-ethylisonicotinic acid o (ZA>ic—# TH-sul-
phoxide %3R5 BEMNB Do

6. 1314 Th o AA&PRGH O #EE TH-sulphoxide
T, BREDC DL O LRI S,

faxibhicYi-h offE, SEMEEEHLY ¥ Lk
Eln#FELCE# W LET, %7 TH-sulphoxide
DERIL DT ZHKME B D F LeRBRFEEZA U
B EL LB LHET ET,

X ik
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