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s 34 Isniazid MR X A THTHE AR R & HFER
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HIBUD 1 gs\~C, isoniazid (LAF INH) ATLfittEds
T AT ¢ B &, JEERMME, INH &
e P RSB IC HNT, YC-INH OB b AZI YL,
Lid HC-INH O hsakid, B INH fEE & 48
BE2s 0, INH ALk XU EAMmMEe PEKSKE &
FEERIREE o INH fittessiss, ®o INH o35
HREDETHERSLDTH A > LHEHR Lo

BV D EREHTIE, Be INH LoBIRIET 2 &
B, BERMEGR TR\ CHE & UC-INH 24 it X
Biohs, BEHAMARCHD L X, “C-INH LgEfd5
L, EDXSBBEY LAMRATAILEND D, 4
ook, IHRBEARNCEKR AT YC-INH 23,
ED Xy IEMERIEBIEERL, Thic X b INH
OEAEIFR L o0 INH b3 AitEsi 2 ML X 5
ERAKRT,

X B M H

1) fERSH

AIERY L FfRiC, Tween 80 MEARSKEH (TSM i)
%{Eﬁﬁ Lo

2) UC-INH

BigRY &R, B—L¥ERRBOLDOTHSB2, C D
fzf81% carbonyl F AD>TWT, SEIER L= 1C-
INH o specific activity (%, 1.29 mc/m-mol THh 5,

3) fEAEHK

BERDY LAk e P AEKE HyRy (INH Bt &
Lo INH ATtk HyRyRINH (50 r/ml Ll ki
) A, FERAME T EAKEERLLR, &
OFIFTMP CHEA LR ERR D, 1 %N
b, BREZEZ LictExbh, RERRL, Lnd

Z4F Mm3IBE2ASHE

INH fitiiz 107/ml THotco =Dt TSM ik
e MERE LG EACRREDETREE YT LI

£ B 5 %

1) £pEfEo “C-INH B D AHRFER

AR e P AR 2 #Rk3s X OGEERUIEAES £ H Bk D
TSM £z 2 BRESE Aml %, 7ADERE 500ml O
=far<vic Ante TSM K 200ml icizfE L 10 B
il 37°C Wi Lico & DI, MC-INH 2 #RIRE
P 27/ml Fiok 4r/ml s B X 5 ERERTINZ,
X617 AR 37°C i Lo T “C-INH % fnx
PEREVEOCERCI YV EFLRELCS T, W
100 mlo 0.2 % Tween 80 nAEEMAREKY 2T,
Eific count BB /B ETSEGEH L. T D
WHEEDO—I Y, ¥ FAEEANCRREANTERE
X hEklL, To—EE () 2~3mg EIREE)
ZARHLCER b, #pRik gas flow counter T,
HfhkD radioactivity #JIEL, HRERE mg ¥HD
cpm (counts per minute) T#Hi> L7,

2) dmMiRafh & 4~ “C-INH o incorporation
DRE

HIEE 3 RO tE Mtk % 6~8ml DKBEKIFEES ¥,

HHTHI 10 k&g L, 10,000 rpm, 20 &L
L, EEvERGI, 2 OEOILR Bl % &b &
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DNEEYER Lo IbiIC itk o—E &%
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BC-INH ¢ incorporation DHIE

FiE0 3 ¥k D WAL ¥ %, Schneider DOZFHEIC X
p TCA HEi%fTis2tco Tich b EMlabHiK 2.5ml
Wk U110 % TCA 7.5ml ®hnx, 1REPKECHK
BLkob, 3,000rpm 1553 CEILL, ki & LR
Y, EEYBEESELE L, WREYBRAEESE
Lo BBHWSE, *0F F—EEXAHMARIL
wH b, gas flow counter ¢ radioactivity #JE L,
FREHEMR R OREE mg ¥ O cpm TERD
Lico BABHSETEHI10% TCA 2.5ml T2[4
%L, INKOH #inx THAMRL, *TO—EE¥REH
SMARHME », gas flow counter T radioactivity %
RIE L, FRRHEMRERFOESE mg 2 ) O cpm
TFKb Lo

2 8B & B

1) INH &#fe P BERECER DA ¥ hic “C-INH
DHEENS

e FEE HyuRy o TSM #5410 B iz, “C-INH
¥ 27/ml ieBh X oz, IHKT7HEEELED
L 0Lk, ZoEMiakbK, BEESE, 5 X OBA
wtEyE~o “C-INH o incorporation % #aEt L 7ok
BAE 1KLL, 2H & T 458cpm/mg dry weight,

Table 1. Distribution of !*C-Isoniazid Incor-
porated into Cells of the Isoniazid-
Sensitive HgRv Strain of Myco-
bacterium Tuberculosis

- Distribution of 4C-
Incorporation of 14C- | * Pt A
: gl isoniazid in various
isoniazid into cells fractions
. Acid- Acid-
Resist- Whole Cell-free :
ance to cells extract ??L“':,le l;lsolvt.xlble
isoniazid | cpm/mg cpm/mg cpmir::gn c;:f/:xgg
y/ml dry weight| protein protein protein
469 168
0.05 458 671
< (73.6%) | (26.4%)

Celles cultured for ten days were exposed to 2y/ml
of 14C-isoniazid for seven days at 37°C.

* 0 mARIRH I T3 671 cpm/mg protein, X &IZEAY
Y43 E T 469 cpm/mg protein, AN ETIE 168
cpm/mg protein TH-Dfz,

EARE RN OBBYS B L OCBAGE S EAND
UC-INH o incorporation D&, HiZwc 73.6%,
HE 26.4 % T, BEENO UYC-INH o KT EY
SERC R Ehi,

2) INH ATtk e rBBZKECHR 02 % hic HC-
INH kRS

e MEIE HyRy O AT INH fitthkko TSM 523 10
A, “C-INH % 27/ml wigh X5z, &6
27 AR Lch & 0LHEE, SAKRMNK BBYE

i #38E $10F
Table 2. Distribution of “C-Isoniazid Incor-
porated into Cells of the Isoniazid-
Resistant HiZRvRINH Stain of
Mycobacterium Tuberculosis

. Distribution of 4C-
Incorporation of 'C- | j5oniazid in various
isoniazid into cells fractions
Resist- | Whole | Cell-free | ACdr | Acd
_ance to cells extract fraction fraction
isoniazid | cpm/mg cpm/mg cpm/mg cpm/mg
y/ml |dry weight| protein protein protein
36 11
50 65 53
> (76.6%) | (23.4%)

Cells cultured for ten days were exposed to 2y/ml
of 14C-isoniazid for seven days at 37°C.

S X O BRGNS E~O “C-INH ¢ incorporation
F21RL.

L BEitkTi3 65 cpm/mg dry weight, EMARHKT
X 53 cpm/mg protein T b, INH BBk HE~T
Z8ic Ay MC-INH o incorporation #/RL7c, ¥
BBV ETIL 36 cpm/mg protein, BEAREHESEIC
1% 11 cpm/mg protein G, EMAMHEERFOTHLEN
@ incorporation D&%, HiEKW 76.6 %, HE T
23.4 %¢, INH b BRI, BP0 “C-INH oXx
BaBaEsECZD bhio

3) FEERGMBE EEKCRYAE hi “C-INH
Ez32bigii

JEERGBE EHAko TSM £ib 10 B2 %2, “C-
INH % 4r/ml @ish X oz, X517 BRESHEE
DGk, EARMEE BAYSE BAEESEAN
o UC-INH o incorporation ## Li-EE»FE 3 T
RLto 2B TIT 187 cpm/mg dry weight, 4EHiRT
HH K TIT 315 cpm/mg protein, MEFSHESEITIT 226
cpm/mg protein, EEAEYESLE X 47 cpm/mg pro-
tein Lipd, MoK RT % “C-INH OBE
WS ER X OGS E~O incorporation DE|& L,
BEw 82.4%, HEC17.6% T, v FHERAE B
PD HC-INH o k#5 3 BEMSECRD bhice

Table 3. Distribution of C-Isoniazid Incor-
porated into Cells of Atypical
Mycobacterium Ueda Strain

: Distribution of 14C-

Incorporation of 14C- n iy .
isoniazid into cells 'somafzrladct'i’; nvsarlous

. Acid- | Acid-
Resist-~ Whole Cell-free . i

_ance to cells extract ’f’;z‘::]t“?gle | fsolug{:‘
isoniazid | cpm/mg cpm/mg cpm/;n; cr?;:/mg
y/ml dry weight | protein protein ;rotein

226 47

10 187 315

(82.4%) | (17.6%)

Cells cultured for ten days were exposed to 4y/ml
of 14C-isoniazid for seven days at 37°C.
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T INH BtE s X OttE e BUEREE L IFED
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B0, REBNIEFOEZDORKEHDOFIZ, MC-
INH AERbRATh T3 E8Bbh, ThXBEES E
CHEEFOTWHLDEEZ OIS, INH MtEEOH &
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Studies on the Action of Isoniazid to Tubercle
Bacilli and the Mechanism of the Isoniazid-Resist-
ance in Mycobacteria. III.

The author reported in previous papers that the
isoniazid-resistant strains of tubercle bacilli or of
atypical mycobacteria incorporated less amount of
14C_isoniazid than the isoniazid-sensitive strains, in
non-growing but actively metabolizing state.

This paper deals with the incorporation of #C-
isoniazid into the isoniazid-resistant and isoniazid-
sensitive strains of mycobacteria at the growing
phase, and the investigation of the metabolism of
1C-isoniazid in these microbes.

When the isoniazid-sensitive strain of Mycobac-
terium tuberculosis Hg;Ry was grown in the Tween
80 synthetic medium not containing isoniazid for
10 days at 37°C, followed by further cultivation in
the same medium containing 2 mcg/ml of MC-iso-
niazid for 7 days at 37°C, more than 10 times a-

mount of C-isoniazid was incorporated into the

cells, as compared with the case when the isoniazid-
resistant strains were cultured with the same pro-
cedure. Contents of 4C-isoniazid in the cell-free
extract of isoniazid-sensitive strain was also much
higher than that of isoniazid-resistant ones, as in
the case of whole cells.

When these cell-free extracts were fractionated
with trichloroacetic acid, almost all radioactivity of
14C-isoniazid was found in the acid-soluble fraction
rather than in the acid-insoluble fraction.

From these results, it is suggested that the ac-
tion of isoniazid to sensitive mycobacteria is the
inhibition of biochemical activity of acid-soluble
substance, probaly of a coenzyme, rather than the
inactivation of active site of an enzyme, and that
the mechanism of the isoniazid-resistance depends
on smaller incorporation of isoniazid by the resist-
ant strains, probably due to the decreased perme-
ability of membrane)

cell-surface (cytoplasmic

against isoniazid.



