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CROSS RESISTANCE OF TUBERCLE BACILLI TO KM,
VM, CPM, LVM AND TUM*

II. The Susceptibility of Antibiotic-resistant Strains Which
were Obtained In Vitro to the Five Antibiotics

Taketoshi SAITO and Yoshimitsu FUKUHARA

(Received for publication December 6, 1973)

To investigate the cross resistance and its grade among five antibiotics including KM, VM,
CPM, and new antibiotics, LVM and TUM, the susceptibilities to the five antibiotics were
examined on the HgRy strain, the Schacht strain and antibiotic-resistant strains obtained in
vitro showing rather low resistance to each of the antibiotics, in the 1% Ogawa's medium
(O medium), the Kirchner semi-liquid agar medium(K medium), the Youmans semi-liquid agar
medium (Y medium) and the Dubos medium (D medium). The results were summarized
as follows :

1) According to the results of the experiments on the O medium, there were remarkable
cross resistance between KM +==LVM, KM—CPM, VM = TUM, VM +<—CPM, LVM—
CPM, and TUM — CPM.

2) The results obtained on the media of K, Y and D showed similar results to those on
O medium, except the fact that the KM-resistant strains did not always show the resistance
to LVM.

3) The cross resistance among the five antibiotics examined under various conditions .

was summarized in the diagram.
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FUgERE HyRv Bids X U8 Schacht ¥k X W RBRERNTE
FEHCFREhREOEKEY 2L Y, ThbiAWT
DERCHT 2RI E 4O, Tinbb 1% /M
D13 Hz Kirchner 3 gy K iEH, Dubos 5% ith,
Youmans By REEH T L b, 5 FloZXm
HORREBEEL X5 LA,

X B FH Xk

RRE N8 A KA PR

Dubos £z % L#- HgRv Bk 3 X 0O Schacht Bk
DEEOAR (107" mg HYR) 2EEHAEEH 1% M
ML, &FEHO 100meg/ml DL ZAHIHEEL
TEZER L

ERRH

1% /DI : 578 TBER,

Dubos £ : Albumin LA DR SGE2ERO T & L
BRL, 120°C, 15 B, LISEERETIh
Albumin ¥z BUB LY 2 ARVELSE, £arV
CTERDERY ML, h¥x 2ml F2/NRRERCS
E Lo

Kirchner B REEMH : IR TR

Youmans . B) ZEX#EH © Youmans £z Kir-
chner XFBHERETH L AR v 7 v REMLcd D
%:E%i%i@ & Lio

BEHANERIRE

WS LY RBRREOB AL IRORE Y
BECLT VM OREYET R EKROFRTI
BT %o

BEER

[E: Aty

L

Dubos #%3t1, Youmans Y fEBYRERESHMI % £ Licih
A%, i Kirchner ¥ HEHBRIZHOPELF LKL
B# 1~2 A% BRI 2 BEROHEY L1,

e B K B

A. P 1T B R

B PIEH I ik B 12.5, 25, 50,
mcg/ml & L,

(1) HgRv (kX B bhics KA OMmORE
e+ 5828 (RIBEMEETRE) XR1KRL
oo Ticbb,

HgpRv BV ThoEHICIS\WTH LD 12.5 meg/
ml CRLHIEEhi, KM sk (RKM LBEE,
LLFEL) i KM oisicit CPM & LVM e BET
B WHATREYTR Lico VMt d BETRZEDET 4
Hitco RVM i3 VM o@sid CPM & TUM ki
#% R Lico RCPM i3 CPM dighicit VM ieiitx

100, 1,000

R BoE B4a47

KL LVM & TUM b EFRZEOETERL
7zo RLVM % LVM 0@ icit KM cEEik, CPM
CEFRERTR Lito RTUM i TUM 0i@hicit VM
L CPM itk % R Lico KM & LVM 2 d HETREH:
DETERLE,

(2) Schacht # X b 18 Hh & KA KD O3

CHICR T B RS R 2 1R Lk,

Schacht F#kiZ, HyRv FEik &R UL WFhoEHc
FWThED 12.5meg/ml TELMIEShiz, &%
S, HyRv X 08 oh g ERREROBE L
&AL R CHERTHORAICY LESHET 2R LR
»5, RKM 23CPM & LVM izt L, %7 RLVM »1KM

‘DigHc CPM i LT RZBEETHECELS RS h

720 ¥7z RKM 3 TUM =%, RLVM » VM i
FREBET 2R L,

(3) 1% /N ER LTOBRUORZHARI
Fr2ETbhingmliz st AR LERTH DN, T
hb 5 AMOXREEE LTRHRCEER DI, KM
=LVM, KM— CPM, VM+==CPM, VM=
TUM, LVM — CPM, TUM — CPM T30t

B. Kirchner, Dubos, Youmans EZiiic 3si) % Rkt

(1) Kirchner ¥E#hicisi} s BUK

HgRv kX b 85 h i & 3KHIM ¥k (% 3) & Schacht
¥oxh (%4) ©oWwT Kirchner e i 5 £ %
KT 2 BREHY Lo, EHAXARER, VM
R\t 1, 2.5, 5, 10, 25 meg/ml, fuDFEACE
Wit 0.5, 1, 2.5, 5, 10mcg/ml & L,

Z DERELFIE\TIX HyRv [k Schacht [F#k
3 VM 1mcg/ml CEFHMNAL h o 4 FCix
Wwthd 0.5meg/ml TELIFAIEINI,

ZhbFER X D86 =& 3RAI R D o EHICH
LIt AL RAURZFHMEMAR LA, o7 Schacht &
X piBohic RKM ¥k CPM i BEE L ELRL
oo LVM i3 LTIz thiz ¥ BHE Cidindot,

Kirchner ¥z st 2 Biikiz, BB K% /bR
oD HHIVNIEE EORKE DEULTE D, NI
W ECHEERANMELR LIch D4 EHEERTX
fittE%Zm Lico FloMIBE E eI EF R EOET]
HEREINCEET D RKM X VM, TUM X
L, RCPM 3 TUM L, RLVM 2 VM i3t L4
Bl iz2o& ) BRIEDET 2R LI, £DIEMIRLVM
3 TUM 3t LEFORIHE TR Lo

(2) Dubos I3 (%5)

HgyRv s X VT h X b 856 h - £ FKHH oW
T Dubos #iti CRRICAFANTHT 2 BT LN
Too HEHMAEFMEL, WTFhd, 1, 2.5 5 10, 25
mcg/ml & Lico

ZDEBREHITI\WTIX HyRv FE#iz VM 10 meg/
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m/ ¥C, TUM 2.5mcg/ml #C3 L1t CPM 1mcg/
ml CERERALRIH, KM, LVM it 1mcg/ml
THRIEI I, -

HyRv BEX b 86 hic & 3 A it d kR o fil oD BEHi %t
FTHREHY A D L, RVM, RCPM, RLVM, RTUM
COWTIXBTR D /N1 # 3 X O Kirchner ¥ & Rl

DK THOcH, RKM 23 LVM ot LTRZHOE
ThHALREDBDIZ LN, ZORKBRTERNTHD
oo EDfIZIX, RVM g, RCPM #» KM L,
i, BRI EIhIKRRICEVTIZ RVM 5 LVM
X LETREEDETRALhIcZ EpEMEh b,

(3) Youmans i it 5 Rk (%6)

HgRv kB X U2 h X h 86 h - £ FAIR RSO W
“C Youmans ¥ CRBRIC A EHCRTHRIUERZ LD
Rico HEMANEFBE L, WThi 5 10, 25 50,
100 meg/ml & Lizo

ZDEBEMC VT HyRy Fiix VM T3 25
mcg/ml ¥, TUM ¥ 5mcg/ml iz, CPM TiifE¥

- ThThic Smeg/ml KERE R A SR, KM, LVM
Tk Smeg/ml TRELMAIEI R T

HyRv X 0 185 i £ 3R EER O Lo A 3
HREZMRYHZ D E, RVM, RCPM, RLVM, RTUM #
OWTid/b)I854, Kirchner #£#1, 3§ X Of Dubos #%
HORK L AEOEMTH Ol 74 Dubos K
DOPATHEFB LI 545 ED ¥ RKM iz LVM i
X UREZHDETHRA L sDl, EixSENL RKM
iX CPM iz 3w LT H RREZHEDETHEE T2,

(4) Dk 3@ sz BENT5L,
a) ThboEMicBT 2HEZRFARNSKEEER
BROZEHCHNTHEREZUHIFNRTIMhI-TLL VM
HEBELHE KM 2 LVM B3E»Dk, b) th
EZR LT MU TS5 — 22 BE T L, DI
BT H TFEERTXMME] OBANSE D 2T
DTITEHN, 7% Dubos ##y - Youmans £ ¢
RKM #D LVM REHETREADLRILHDIT £
B oTwic, ¢) Fix RKM 2 VM, TUM &b L,
RVM 23 KM k3L, RCPM »t KM, LVM, TUM =
%1, RLVM 23 VM, TUM izt L, RTUM 2% KM,
LVMiR L, TOBELHBECR W TETERD DH,
HENBRECRZIEDETHRADLR, ThHDAD
B 0IBI NN BRI DR AR & EL ARSI DI,

% =

IV 2 h>T KM, VM, CPM 3 FIfI D3 it %
®HT5 BN CAREKE H;, bk &% #F &% Dubos
B CHEKA L 10 Ricbich HRT 1% M8
BuitE ERORAER LbX1, Tibb KM 65
TR LB CPM 23 KM & AfEAOmE EF
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ZRTHA VM et amiE EREETHY, VM 4
HEMCRHA LB CPM w3 VM & BEfEAE O
ER/%YRT2 KM ot LTizmdTBRETH Y, CPM
ESHEEMTHALLE X VM b CPM L READH
HERZRTH KM i LTRBETHBH L, Tit
HH KMz==CPM, KM=VM, VM«=—=CPM (—
ZH, ---bT») OBENFETIZ L BE LI,
SEOLERmHEDERIE LVM ¢ TUM %inxT5#
ZDWTIT27eh, NI TR EORBRBEICEIC
KMe=LVM, VM=TUM, LVM—->CPM, TUM
—> CPM /o 2BRMBEER DD L LTEMI N BFER
THOoko

NN DB & L Ti3 4 B Kirchner 353,
Youmans £2#, 35Xt 0% Dubos Eziu% [ Licat, &
RO TS 5 RO DRI S /I35
CETDIBREE R EAERETH DR, foiE KM#
#EH' Youmans #2441 Dubos E#c43° L3 LVM i
WHRIRE Dl Z ERR DT, AR, HHIS?
{3 Dubos %A L LVM |2 KM DiE ¥ fidh %
BRI TH 528, KM BERERCIzmET
BHTEERLTD, BHY, ILALY oftdZo
%R LT3, FAItDERIIHERER kL ER
LTWBDTLVM RBIL TR ZhHLDHREL AR LT
Wbo

KM, VM, CPM, LVM, TUM 5 FIfEOLR kD
RAXE A DL T CAOLMIEDERRELY ELDS
RO ELTHDo T OLERMUEDOEMILATH
Zho 5 FITBEBARC D B 2%, TOMICIXZZ R A
FEERLD (RFRRTRT) LEETCIRVHEET
530 (RFSEHRTRT) OD2ORKEIFKSTES
X5Bbhb, RKM—LVM 2B LTIz —ICEED
Ko AN RBERD = & K ETRHERD %,

Fig. Diagram Showing the Cross Resistance
between the Five Antibiotics

—— Remarkable —=—~ Slight
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— R ORI LTIz, £FFICHT 5
HER I L PABEKRCOWTREIhDLERD S0 b
LHA, BEHELOBEKLZER LEADOHEED O
WTHERN IR S 2 EXBBNTH 5. SENTERRE
AEELEhE W) BN ERMEWERCEEY
iz T Lich, ZoRT, ABRCRIhCHEDD
DTH—HRECBEOMELE > X 5 ishiifhodR
Fies LTATRNMENEECRS3DbHY 551,
HWIERTRINCDIDDOFTH—ANEEHED
BARNETAMOERNCRETH B OEHD 55 L
E2ldRNIVWX5rBbhs,

R LS OREHMEOERDIEFELTEDOR
RHHBESER NS, FlxiE, TUM BA+3ERT
BEOLEHELTWS X 51 KM EsEcizEfeA O
P wTUMOERREL SR %, L LERETKY

R it, HoHUDThLOEMCHTSEORSE

¥ LOREDBREFEDTHET I ENRAITHS
LR RBITHRA Lz,
# E
KM, VM, CPM, LVM, TUM 5 Ao WHEDOH

FEB IVEEYMS BT, 4%, HyRv #, Schacht
# I ) RBREATES K5 F RO RO HLERE T

s F9E B4T

EERTEEZAVWCCh L S AT 3L, 1%
NIBEHE (O35#b), Kirchner ¥ FEHZRREM (K i),
Youmans ¥ B KIS (Y i), Dubos ¥t (D#
) LB, BOhICEEEZRIZFIET 5.

1. OHSMITRULAHENOBEERTX ML LT
iz, KM=LVM, KM—CPM, VM=TUM, VM
==CPM, LVM—CPM, TUM—CPM D &A%
k=¥ () ol

2. AU K, Y, D B CRLICEKRDIZEALR
BomEmE R Lich, KM iEeas3 Ly LVM it
BRI DN ERRRDOT N,

3. KR «DOLHT TR S5 AMOXR
DR DBIF L AR TR Lo

(ERZOEEILE 47 [HB L OHE 48 @MAELSBELAT
FWTRELL)

X [

1) dbk - BEEX - DRETT - T c S8,
43 : 384, 1968.

2) FBRTER - FAIPRKE ¢ 58X, 46 : 265, 1971.

3) RATEHEm c &%, 45 263, 1970.

4) IIEMBE w: &%, 47135, 1972.

5) HFEF—: &K, 47:181, 1972





