A%

57

M O 38 A B S 5 BF R

B

2

#

B EHE o INAHH # 12 8 v T
B2R %&%@DMHW&R&%@@iKOw{@ﬁ%%W%ﬁ

BN AT ik S S E Y T €79

E2

B

(A : BAB0E2 A1 R)

Takashi HANABUSA

STUDIES ON THE RESISTANCE OF

MICROORGANISMS AGAINST VARIOUS KINDS OF CHEMICALS
Part 2. Studies on the Resistance of Tubercle Bacilli against INAH
No. 2. Development of the INAH-resistant Tubercle Bacilli and
Restoration of the INAH-sensitivity in Vitro

Department of Bacteriology and Immunology, Research Imstitute of
T'uberculosis, Kanazawa University.

(Direcior :

(Received for publication

%

RS R i\ »C, INAH B8 o
PR A & O OF FIRTER I Y0 5 YRR
© INAH W¥#EREY RN L, XZ20
BEHRFCOWTEREL, ERFEREBLoT
MEHECEED &5 = & 2 HEET 5 & Hie,
—EHALWERS 55 0Ho kR x>
BECHFT L 2Hd 2O BERBELT

Prof. Masamichi KAKISHITA)

: Feb. 1, 1955.)

il

b3 hboBHRIEEFIIGLELTOE
ot mbs 0T, 4EE INAH fEEE
%, BREEROMBELHRENCRNCTHEE X
KosoBEFrbEZEL, T INAH m#
WO ER e sBSEEoMm2~3 0
EYPEEERC O WTHEL 2O T L M K 8§
&, MHHEMEE-LRS.

D #RUERIC & DHHEERHR

- S -

1) RS
109 s im Kirchner B2hE

2) A E M
ANBIREB B B gk

3) HERIMIE O FRE
INAH o4& 10mg % 709% Alcohol 10ml =52 1L
THMERE (1,000 {5 /R3E, lmg/ml) 21, OM,
PAS 3 FElRGIcBSIL 7z,

1

D ERIRE O R
1R H i Kirchner i BiEw L #4, #28H
BRLULB 26 ~THoBERTRY AR, X
SGIRE (9303 LixsBr 0¥ ¥ 2REREr
BELIZO LB HEAER: L.
2 RE,BXERINCHIRERE LEAS U BHlic 4
BEERLU L SBETEHORER 5 INAH £458
REBEORRE (RHRERBE) ©3~2@0ME
PR Z ANET & ke U TR 2 Eo k.

5) =



58

BEARIERIc 1 A Iyt 3.6ml, 2ARFHLT 2
ml @ Kirchner 3% %L = NARE ORI
ey, FolAHrrx INAH i 0.4ml 2 Ah
Z X v HRE 2 BRE 70, H&AEe INAH %

& E i Kirchner #ii% 1AF W e,

PERR R r OM1287%, 2567551274, PAS
6477, 1285256 i G EREIBRIHIOBELEH
Lt Kirchner 3ifiia SAuc L SHEER & FRC
L C INAH & 2 S 5 {Eofc. MOM, PAS,

INAH &5 02 0Bl Hoa KBy E

By CERZRSEORER S L Y, TORBR
REECRBE X O RABHL .
6) B o O =®E

1 EEBrEoRERELBEL, 48EXME
R L.

2 OB OB %
INAH Bk B EEO BRI | Fom<,
I RTrR266 5 E%E L, 2HTRR8HHE, 3
R4 G gL aEcmEr ERL, 4tk

Wiz, 1 B ERBTHREOK.
# 1 & INAH Bfiuc X 5 A0k

®mRE K I I o v
T~ |y ol5 11234 1(2]3)4 11234
i 67 St |

1: 10,000 | — | — | - | ~ L I A I M

1 20,000 ~ | - | - | - S T R E—_ SEary
1 40,000 - | - | |- I B - i Ll
1: 80,000 — | - | — | - -l - NS + I IO P Y
1: 160,000 | — | — | — | - - + + H O H || H
1: 320,000 - | —| - | - I+ T U
1: 640,000 ) — | - — | - + || o H | H | H
1: 1,280,000 | - - | - | - JH + HH L H
1: 2,560,000 | — | — | — | 41— |+ |+ | H |+

1: 5,120,000 | — | - | + | + || B H

1:10,240,000 | — | + | + | ++ HoH ! ;
1:20,480,000 | + | + | +4 | + HpHHE i .
I R A R A R A A

INAH, OM f#fHkc X s REERFE 2 XD

me, 1/ciOM 512 ciir INAH
1,024 5f5c, OM 256 7 ki INAH
2,048G 5T HE L Riahroks, 4Rt
OM 512755 Cix 8 7 f%, 2565 fFCk32TfEC

FELR.

PAS25675 & Tt INAH 5125 fSIc BB L, 256
TG LTk INAH 2,485 fECH HE LR D

2

Risdoteds, 40Tt PAS 25654585
1&g, 1285 Cbdr{EcRELk.

INAH, OM $ff% INAH 82 T 3
LOM fFf 4 f5cix, OM 5125 & INAH
Hyho 3R E & HERES RiEERL, 25655 C
12 RE RS EREERL, EYOMEES
BRER D .

INAH, PAS & OM #fH &R K RkEE
Bz,



i o EHIm LT 2% 59
# 2 £ INAH, OM #f/Hic X % #EEEHE

_ 1 _ I ] il I\
e |8[8)e (82|81 |glg]ele| |2|2|E|e
gl /% |g818|81% 8|8|81%| |g|g|8|*
N n | o Npw N N9
INAH “lel®wl< |||« RS R) 5 N || &
£ - O I I I Slalalé Slala|B Slalalé

R (14 K
1 10,000 | - | — | — | — A (RN (R A U N M N A
1: 20,000 | - | - | - S (R R S S R N RV I
1: 40,000 | - | - | - | - S R I S S D S N IO
1: 8,000 | — | — | - | - e e - =] - |+ - -]+ +
1: 160,000 — | — | — | — - - =] - - = -]+ B M
1: 320,000 | — | -} — |~ R I - + |+ - H M H
1: 640,000 | - | - - -1 - + - - H - H I H | H
1: 1,280,000 | - | — - - - =1+ — ] =+ 14+ R T I N AR
1: 2,560,000 | — | ~ | — | + - -+ - [H ~ || H
1: 5,120,000 | — | — | —~ { + - - H — | H —IH [ HH
1:10,240,000 | ~ | — | + |+ — =+ |# — L H - H | HH
1:20,480,000 | — | — | + | #4 — |+ — | H - H O H | H
oM 1 | - ||| L I I
# 3 £  INAH, PAS ftflic & 5 #k ISR B

AR T — T T I\
PAS 1218 /8 |H glg gl= glglg|= g8 |8 | =
WREK 2 (S 2, 2|28 siele|,. clsl=
o ||l | K (=T =T U = I e 2iQ |9 |&K el |lga | &K
TIEI8 0| (Z(R(B|D| |S|BIBIL! (38 |8|
[NAH B N AR N A N O I N
— Lanl — — i L] — Pt o — — — i L] i -

[ Pl ]

1: 10,000 - - S R S U A R R
1: 20,000 | - S - - -l - S (U R S N I
1: 40,0600 - | - | — | - -] -1- — -] =1z S I R
1: 80,000 | — | - | - |- === BN U I S I O
1: 160,000 | — | — | — | — e S - =1 =14 — =+ |
1: 320,000 - | - - | - - -1 -1+ - =+ |+ N R
1: 640,000 | - | — | = | - ~ | = -]+ — | =+ 14 — |+ | | 4t
{1:1,280,000 | - | - | - | - - -+ -+ [+ |+ | H
1: 2,560,000 ¢ ~ | — | — | + - H =4 HH -+ HH
1: 5,120,000 | — | - | + | + = | - || - | F | H = | H ] H
1:10,240,000 | — | — |+ | + — R | - H - H | HH
1:20,480,000 | — | — | 4 | — - H o H ] H | H | ] H
PAS 3f & | — | | 4| — | HE| | — | H - |+ | | H

T 31



60

3

2) HEREAICHTS INAH MEEoBEERER

2 B H &

1) AT Bk :

F P LR R CB o i B & b B mik g3
Bz B R ISR X 3 HaMM A SR L 7o
2 ® oM R

LEWMEE Y Kirchoer g 3 B 2 K
¥, 3fREHBic INAH % 1y, 10y, 100y/ml =&
HT % 3 %KHoPOL It 345 L iHE 2 I L 7.

4R

B o K #
BESEROBRETE 4Rk sm, 3K
TRMECREERL DR, 8RBT
vhly T 6 48, 10y WfdE 7 41, 100yMHE 1 44,
SR ECRBRECEBL2ERE 6 #, |y
HET B, 10y Wk 1§, 2RCceEr@iiEs
Rote.

INAH W¥EHE 0B RICiT 5 BEH R RBR R

\\\\\\‘ 3 " p " 9 ® 12 ®
\ 0 Ily ]10\/ 'moy o | 1y |10y | 1004 0 | 1y ‘10\( llOOY 0 ‘ 1y |10y ‘moy
Ho i R | HE | BE | HE | R |t | MDD - | -] -] -
= ACQR N TN RTEI T IR TV IV U VIR (NS U TVON R UUN [ [ RTINS
+ F: SR TIOR R TTN EN (R O T T (NS | (RTINS R U [ U I TTI
= Ropw || - | | -] - | -]-]-

A T - - = w - -] -

fF ;- ST AN TP TR (R RTTY REVFRS TS N PR TP (NN [ 11N [ (I
il S0 RTINS ST N TH [ VIR TP [N U AR TEIR AR 10 (N R NTTRN R )
3 =: ) UTTRR TV TS T NI TU) TR TR R INTR I

1% =S I TT (IR (U (R (R TTIN N (N (R TR S R

L /I VTS A (S A (R (VRN A A (N I R FA (N FR RTINS S
P = I L I O T A 1130 N ) IR R N
e T 1 05 NN Ry VIR (R P

) Z S R TIN AN TN S TT [ O TN TN (TR (N TN I

4 O T T L T T [ A [T [N TR R R T N S

3) INAH W4 & BHBOEHPRMEROILBER

B2 OB K
Kircher i RE ¢ % 4 BHERo INAH ik
B RO 0 Bk AR 5 WA E 1, Eiel-Helsen
REHBC I VER, &Y 7EREEE 100 [Erak~,
Reis BIc X b #EHMERL 7.

2 B B &%

KERFHROFEHIWHE <X, 2.354, B

fiany

PR 2. T2 TREF I EE L THE» ko<
WHEN, FERBCRWERE (3~4p) ofF
EERED.

TR R O I T B 2. 871, RRYER2.74
BTER DOk, FROAE IRHERCH
TRIRBRERCHERL TR RkEnok.

HPRB TR R 14, BEER 15807
CTREE X 030 DEEY S .

4) INAH FHio&BHEERICHT 3R

% B A bo
INAH Tt Hefkic 4 2 2 REERIO RE R

4

L 71%or VIR T HIC X b lBERR L 7.
2 B K &



HE o ZEAITH P B4 5 W5 61

OM 343 2% INAH WHEORFHEED
Fregdm, BEE L EE 128 FiECcRER
e bk,

#oF# INAH WiEEo OM x4

PAS w3 5 @Rk d 128757 CREM L+
bk,

#6% INAH W@ o PAS x4

5 B OB o % R 0 B S
\\\fi\ I I. | m v T~ # 1 I m I\
iR N _ N G
1: 10,000 | - - - - 1: 10,000 | - - - -
1:  20.000| - - - - 1: 20,000 - _ - -
1: 40,000 - - - - 1: 40,0001 - - - -
1: 80,000 — -~ - - 1: 80,000 - - - -
1: 160,000 | - - - - 1: 160,000 1 — - - 8
1: 320,000 -~ - - - 1: 320,000 - - - _
1: 640,000 | - - - - 1: 640,000 | - - - _
1: 1,280,000 | — - - - 1: 1,280,000 | - - - -
1: 2,560,000 | + + 1+ + 1: 2,560,000 1 = + + H
1: 5,120,000 + + +H + 1: 5,120,000 | |+ + 1 H
1:10,240,000 + + H - 1:10,240,000 | + 14 H I H
HooOB | | | o0 | o | om | W]

D FHERENERCKO PRSI0 A X
B I O A i BRI B L T RS T

DEET WA, Middlebrook @ it SM,
INAHoREAK e F oW R 21T %

DB LWE W, XRist et Grumbach® 1z
Dubos 3¢ AB g ek« PAS, SMiz INAH
it B o H B % M 2 X PAS, SM i FE ©
HHEZ MHIN D EEZDOTHS.

FOEBRtd INAH + OM, INAH +
PAS %3, INAH TRHEBELRE IS O hE5
RET ORFBHELH K.

2) INAH it o BESRcEL < B

ARt Knox 13 2 BRIBzFE iRk

RLUTbBErRb ko WD TS, )
N® EN, FRALE RnTd BEo s
L HEORTES LD b3 PAS Xk oigpER
BELECL WHRHETHEL S L =0 TES.
—77 Magarett Barnett & ® BZEEn»d
o7z 20 g o T BBERI YT, e 3%

5

#

oW Tt % i~ ds, IEEIekD 556
b OMEETL, SRR 23 oFn
PEREELTWBHETH 5 & BV, XEHHSE
@y INAH MHEREE U 2 s B & 294 o
W INAH #8814 6 7 Bierc 224175.9%
HHEFEIR L EZD2Tw5.

_@&m%@%%nz?b%~&&fwﬁﬁ
FEAgELT5b0, XHEr=> boHEX 4
ThH35.

FLOBFEC T 9T 6 4, 12/¢T 84
EfREECEo C KA INAH ©
M sBskd e RS ENUKS.

3) INAH WEE © £YRHE il conT
%, BiE® mHerRV 2HEHL = BZBRENER
Tk, INAH % oRgimcoh CHEE D&
R OR M MEHEOBBERLELL VWD
Twb.

HoEBrRWwTd INAH MEBEOBEER
AL, PLANMERRIE L, iR Erd &



62 #=

DML CREAhok. Hx SM, PAS g {5 BEH
4) INAHm#HEOMFRE RN T 5 &% El e otk

] £
1) HARERcXse, INAH ¢ OM Xur 3) MWHEOEW¥NELES % LERRE
PAS r oftFic X 2 E o INAHT kg L, PSR 248, BER OB
By, BRIEAK LD IMEMBREL L. G0tk
2) INAH mWHEE 14 RO BENBRRETRC K 4) INAH fi#E o PAS W OMic i+

<, IRBrr6sl, RREEcRETBREC EZEHRELYED POk,
B{RL 2.

x [
D S - SRESEEH, 12(7), 27, 1954, 2 BAESEEH, 1509, 9, 1953, 6) Bamett, M.,
Middlebrook. 8. : Am. Rev. tuberc., 65(6), 754, et al. ; Lancet, 6755, 314, 1953. 7) %§i—EE,
1952. 3) Rest, N. and Grunbach, F. : Rev. tub- b : kKEROWE, 2 (9), 53, 1954, 8) Ei
erc., Tome 16, 665, 1952.  4) Knox, R., et al. B E, 8 (3, 19, 1954,

: Lancet, 6740, 854, 1952,  B) /I, it

Summary

Using the laboratory stock strain “Hz” of human type tubercle bacilli, the fol-
lowing four series of experiments were carried out in vitro to investigate changes
in INAH-sensitivity of bacilli. ‘

I. Successive exposure of the bacilli to INAH and PAS
II. Successive exposure of the bacilli to INAH and o-aminophenol (OM)

III. Succersive exposure of the bacilli to INAH alone

IV. Successive culture of the INAH-resistant bacilll in culture media containing

no drug ’

It was observed:

1) INAH-resistant bacilli appeared in Experiment IIl in definitely earlier stages
of successive exposure cultures than in Experiments I and II. On the other hand,
all these INAH-resistant bacilli were proved to be highly sensitive to both
agents, PAS and OM.

2) In Experiment IV, among the 14 strains which acquired INAH-resistance
during successive exposure cultures 3 became sensitive to INAH in the 9th succes-
sive culture in drug-free media and the rest restored INAH-sensitivity not later
than the 12th sucessive culture.

3) As to the biological properties of INAH-resistant bacilli, shortness of the

bacillary body and lowered acid-fastness were observed.




