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

I. The Sensitivity of Human Tubercle Bacilli Isolated
from Patients to the Five Antibiotics

Taketoshi SAITO and Yoshimitsu FUKUHARA

(Received for publication December 6, 1973)

For researching the cross resistance and its degree among five antibiotics including KM,
VM, CPM, and new antibiotics of LVM and TUM, the sensitivities to the five antibiotics were
examined with strains isolated from patients 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 are as follows.

1) The sensitivity of human tubercle bacilli isolated from patients to the five antibiotics
was examined in the O medium and the K medium ; The antibacterial activities of VM and
TUM were strongly observed in the O medium, and the antibacterial activities of KM and LVM
were strongly observed in the K medium. In the latter medium, it was noted that the anti-
bacterial activity of VM was the weakest.

2) MIC of the five antibiotics to the HgRv strain and the Schacht strain in the media of
K, Y and D was in the order of VM>TUM=CPM>LVM=KM.

3) According to the experiments on the sensitivities to the five antibiotics by the kinds
of media, the antibiotics may be grouped into two classes, that is, the group of KM and LVM
and the group of VM and TUM ; and CPM seems to be positioned between the groups.
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VM<=CPM (i), KM—CPM (—F : KM i
B3 CPM i ifty) o mNBEE TS L2H
Ll —FH, K, Thb3HEEUOHEKIERY
BH3THH4HE, $irbd Lividomycin (LVM)29 1
Tuberactinomycin (TUM)® b NETHEREIH, B
REEBRERIAETFTH %,

TZERBFWT, FHEHE LVM & TUM 28T,
KM, VM, CPM, LVM, TUM 5 # D EREDOHE
R IVCLTOBEXMB BT, AREEKED 5 st
THEREZU B2 OLEHT T, TOWMES HIRBCKEE
L7

SEXETEENS OB LARSEED KM, VM,
CPM, LVM, TUM B%Z#%, 1% DMl s X O
Kirchner JfEIRRELH © BN LRSS T
6 o

B 5 X

ek : ERDT BRI X OBETRBEAR h O
BRERR»L OB L - ABSEEY#EE L.

RS BB A2V F o IRHE N AR Y
(10X100mm) #fFEFHL, ThEEHESE R Wi
(HB) LEEF OB DBESHEZHO 2ml FOu s
HE Lo

1% /Mg TRz hE 90°C, 60 4 mBEERE L
to

Kirchner ¥t ByREXEEHCIX, MFLIA OISR S
¥ROZ L MBHEML, 120°C, 15 SmsRE, L&
ERBRECIACMEY M ELEY 2 VRV SE.
FaA N VEHERDEREML % 2ml TO/0R
BRECHELL,

BBNEFBRE  ERTLCEFOBERM Y £ VE
Ello ERERADEHTERT %0

BEEEE : 5t 1 BELRCEZEE L, 55
#» Ub Dubos 353 T 2L LR L TRERBE OB SR
Bxd, CheBEFRLTLI0 mg L EPEE L,

HIE 2 1% ML R LIicBaixg%E 3~4 B
12, Kirchner B RKEM L FEH LB SI8EE 1~
2 BERCHER TN

£ B K &K

I. 1% PR 55K

BEBRMEIEEAL D 25, 100meg/ml D2 BFEL L
7228, TOFERTIZELLT 25meg/ml Ok Z A TH
BF+rE0EE, BECIY, B TELmd: x£
X4 LTHRE Lk,

BENSCHBE L 65 Bk, BECS AMxvTFhidk
FHOLDIX 4 &, KM 321 3 AU EFERIRT
WAHR O 11 8, KM & VM RFERIATHWS 3 DIk

EE H9E B3IF

10 BRTHto CPM 2EA IR TW5 EEKRIX R 2D
Tto LVM § TUM 3/ X hTWind oz,

(1) BRECSHAWTRIKRFERO 4 B o

<

44 k7 25meg/ml O L = AHTHORE ¥ R - HkkiL
(% 1), LVM 2% 43.2% THL %L, DT CPM
36.4%, KM % 25.0% TH2k, ThicxlL VM i
11.4%, TUM X 13.6% TEDTHhDk, Tib
B VM & TUM 12 1% /NS TR A E D 4 0 3EH
BQUR N @::F oF (R MDY AP 57/ 80) i

*7- 44 Bk 25meg/ml © L = AT KM Bt a R
Lcd otk 33 Bk, TTLMMEEZR LS O 11 #T
Do, =0 KM RELMEE 11 #kofth D R w3
DREHEHRD L(FX 2), VM L TUM R LTix%<{
DHD (BDOED IK) HREEETHOLA, Hic CPM
L LVM e LTS b o(Ehfh 10 %, 11 8K)
ARELMHE R R Lo

(2) B KM EdpiER Ih T3 11 BEikieo

WT (% 3)
11 Bk, KM Rk 3 8k, RoeLmitk 6 #, Tom

Table 1. Sensitivity of 44 Strains Isolated from
Patients, Who had no Previous History of
Chemotherapy with Any of the Five
Antibiotics. Number of the Cases
Partially Resistant to 25mcg/ml

of Each Antibiotic

KM VM | CPM | LVM | TUM

Number of the

P, 11 | 5 |16 |19 | 6

% 25.0 | 11.4 | 36.4 | 43.2 | 13.6
Table 2. Sensitivity to VM, CPM, LVM

and TUM of 11 Strains, Which Showed
Partially Resistance to KM

VM CPM LVM TUM

S |P.R| S ([P.R| S |P.R| S |[P.R

S |33({30|3 (27| 6|25 8|29 4
PR|11| 9| 2| 1|10 0|11| 9| 2

S : Sensitive P.R: Partially resistant

KM

Table 3. Sensitivity of 11 Strains Isolated from
Patients, Who had been Treated
by KM Previously

vM CPM LVM TUM
S|P.R|R|S|P.R(R|S|P.R|R|S|P.R|R
S |3(3 3 3 3
KM [P.R|6(5] 1 6 6 5
R |2]1|1 11 2{1

S : Sensitive P.R: Partially resistant
R : Completely resistant
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Table 4. Sensitivity of 10 Strains Isolated
from Patients, Who had been Treated
by KM and VM Previously

LVM

VM CPM TUM

SlP.R|R S‘P.R’R S'P.RlR s|P.R|R

S (1)1 1 1 1
KM | P.R |4/4 1] 3 4 4
R {5(|3]| 2 2|3 3 |2|4|1

S : Sensitive P.R: Partially resistant
R : Completely resistant

2ETHONA, 05 KMARESK LELTEED
5 8 #ik CPM, LVM &t LT AL\ L2t
FRLED, VM & TUMEHLTiEEL D30 (Fh
Fhék) MREHETHOR.
(3) EfFic KM, VM A I h T3 10 Ekkic
DWWT (3 4)

10 Ekkeh, KM Bk 1 4k, RELmtE 44, TeikE
5B THotk (VMITIE 2 Bk AR EL MR R L)
A, Z0 5B KMARELR LELMED 9 KTk
b CPM, LVM i % RTHD23%EL (thths
B, 9 #), i VM r TUM it L CikErnd
30 (FRERTH, 8D MEn2l,

Table 5.
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(4) HEDOBEZFHETOWTO 1% /Mg ED
BRI TOZELBHWEZhS

BEREEDL {2, KM, CPM, LVM &% LCitE
BloRSHRRL, VM & TUM i3t L it o84
2L

I. Kirchner Y fBIRREEHIC BT 5K (& 5)

FEFOBEEM, 2, 5 10mcg/ml Lo Zh
CHEDEE 19 BrBEE L1, 19 ¥ KM REHO
3 Dk 14 #k (No.1~14), KM BEEFER O $ DIL5
(No. 15~19) THtzo

KM £fH (VM, CPM 3 %{EH) O 14 #icownwT
A5E, KM & LVM ZEEEEH TR TN TOREKEMN 2
mcg/ml THEEREEIHLOhTHWBZ L, CPM L
TUM 3t L CRRZHOFCEERIET (ththT
B 58 »52k, B VM S5BHTCIELEAL
T RCOFE A Smeg/ml T, EEkIK X > Tix10mcg/m!?
THIHRBELTWS3D (9 B BHsHZ L, HEINEE
THote (KM EFROD 5 i oW TREIED v o
T TIREETS)o

Tihbb, ABEKED 5 Few 3 BZiNIIE
b & Kirchner }BIERE M & TLORRENRRD,
REENZ LB ERIh R T LDD L,

Sensitivity of 19 Strains Isolated from Patients

——Results on Kirchner semi-liquid agar medium——
(The sensitivity is expressed by the degree of growth on each batch
of drug-containing media and on control media)

meg/ml KM VM CPM LVM TUM
KM‘

Q 0| 2 5‘ 0 |2]|s] 10 2 5 | 10 2 5 [10] 2 [s5] 10
S IS Y [ N iy T TR R R O R U R U .
S SV % [P S py [ [ VAR VIR U (U N [ S (N
S R S ) (S i (i R ION I (I N U R ()
S N [ ) S (R N R D [ A )
S VAR ' [y g v (A () R (U U [ U N
S S ) ) i ) i) I N R U U (U [ TR
S A N ) [ (R e i Y I N (R i ) )
S N S % [ R s % 1 FCTARNN A I S ) ) )
S O " ) S i iy i ) U (R D QR )
- 10L == — |#|H#H| H H# H +a0| — — | = # | H| +s
- llK 'H'H. - - - ‘HH’ +HF +50 +10 - - - - - +H' - -
S V" VA [ [P [ 1 iy VN (U U N U B O
S S ) S R gy i ) I U GG S U (U [ R
S VI 7% g g i) ) T RO QR (P [ [ DT )
+ 15K | =] — |[#|H| H H +| — - = | = | Ftw|—| —
+o|oteSs [ || H W= | | e = | = | = =] = || -
+ 17S | M| H | | W H | — H# H Fs | Fwo| teo|—| — | —| —
ol oasy | ] — | | | | | = e =] —
+ 195 ] M| || — # H# +1o| Ht Fool—| — | —| —

* Among the 19 cases, 14 had not been treated with KM {KM (—), No.1~14} and 5 had been treated with KM {KM

(+), No.15~19}.
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Table 6. MIC of the Five Antibiotics in

Various Media (mcg/ml)

w Dubos Kirchner Youmans

’ 3 semi-liquid | semi-liquid

Drugs medium agar medium|agar medium
KM 0.25~1 0.5~2.5 2.5~5
VM 5~25 2.5~5< 50
CPM 1~2.5 0.5~5 10~25
LVM 0.5~1 0.5~1 2.5~5
TUM 2.5~5 0.5~5 10~25

NIEE#TIX VM ¢ TUM

Kirchner £#1C¢ix KM ¢ LVM
LW ritich, Lidy, VM o Kirchner it s
B %R 1T h¢Mh O FHNC HA~ED THF & LR Rl
T50

= Z ¥\ T ER Dubos Tween-Albumin %,

Youmans ¥HEIFEXREH (RBERTFE) & L o%
SFVEHRLEINL T, HRERFOEEKTH S
HgRv k& Schacht BRest35 5 F o MIC #FH 1
(& 6)o BEEEC XY DENRALRIHR, 0D
FEFE LY ThhRBER L T LD OTH
Bo Tiohb, ZhOOEMTIINIIELOEE LR
h, VM o MIC &3 E<L, 2w TUM, CPM T,
ZhEKL KM L LVM 38 3 EWERSR L,

% E S

WEHETHOLhBHREEEOHFT, bHETIE—
B, FMEKRETIESM AZRAVbh, BHREORMETIX
KM RLELERVWbR, ZOKRKIL VM 2BLHh
B ENB B Lt oT, BEDKETIE KM, VM,
CPM, LVM, TUM 5 2o\ Tix, KM Ttk ¥ 7cix
VM TR EE» D EBERB LA TV, ZThIRKL
LW 2%, Ticbhd TUM & LVM offk otk s
BRI LV BAZ LIBODTHETH S, Z0@ 2
W, BESEERCOWT S ROtk % B~ 51k
KELEIRD B,

&E 1% NI TRERZEL AR L W BRI 65
¥Thokett, Zhd O EkF KM 25meg/ml SF5%
WTEREOALREVWE O (Bi) LALRED D
(RRAETED B\ IXTLME) BBk, COEREFTO
Zbhi-d o, KM kERO 44 ¥+ 11 K G& 2),
KM 720 EEER O 11 Bk 88k (& 3), KM & VM M
B 10 BP9 8k (& 4) THOfo Thb Ok
DD 4 Kt TAEZ-ERF LKR, KM A%EL
it LRe MR TREIHEO S HLVM L CPM
ChTERRL, Hic LM & TUM R L CiiR#E2 R
Lico Tibd, BESHEECETS 1% NI ED
D 5125 AR O ER DWW TR DBED Z L
DHEBHEEI N BT T, FEIRAREATELhAE

M O F9E E3IF

EAM R OWTOERICE| X HKaShic (82 BB
BFE),

B, PNIEHERBI, BEIBEEO—K%:, 5 A
DEDOEDOYEF L1 Kirchner $R B LRI EE
LTRER ST L AN OBE L BRI DRE
KBELRh, Tinbb, NI TIE VM & TUM o
BhaMbo 3H X b b Bbh 2B EH D02,
Kirchner R EHERE TIIHT VM OHENH KD
4, TUM, CPM #iz hick\\wT4 b, KM } LVM
DREHNPR BRI hi,

Z BT, Kirchner ¥REEXEEH DIIMIC,
Youmans ¥ BHFERELH & Dubos $5ii 2 FRHL, &
R ARERE HyRv B Schacht (k¥ BEL Tz h
& DEHIZIITS 5 H MIC 2 HE L TR, =0
BELPNEHOBE LIZRR Y Kirchner Y gh%EX
B oBE L FAED RE ¢ MIC 2 VM>TUM=CPM
>SLVM=KM ORI Eff%x R~ Lo ZOB, VM o
BHIBECELRIATHEZ EIREERMET %, Th
oW TiEAED Y KM, VM, CPM 3 HloHEH DK
BErsuwTRLUORER#BE L T35,

HE, 5 HOBEIOEFIOHE S IRV, &
ho 5 FE KM, LVM g2 VM, TUM H#omRFc 40
bh, CPM X ZzOFRCETANT L Exbhl,
ZHhHIIIRS & DBRERDEVLMBEERN & OREAR
DENREDPBERLTWENERBbIRBA, WTFhitl
T3 L EoFESEx KM, VM, CPM, LVM, TUM 5%
ROBEERES T 2P REIOE» HHEEIRS
L0hBY, TRMM: L OBEII\THEESFCh
B ETHBo ¥1bHBOLR MR E 4« DEEHTH
AT BIe > TR EOEELER L CHET HHE
b B EBbhl,

¥ 3

KM, VM, CPM #i¥issmE LVM, TUM % inx
1o 5 IO MEoFER L OBEYM5 BT, &
BN %3, BESHEEK HyRv £, Schacht o 5 #
B REZ MY, 1% /Mg (0 ¥#y), Kirchner
FIByFR LM (KEE#), Youmans i B £ K 55
(Y#z#), Dubos $53#h (D3ZH) TR~ BHRAK
BEREFIERT 5,

1. BELLFELICABEKED S A1 585
Hr OB L KESTREL T, A& TX VM & TUM
OHENE L Bbh, #ETIIKNCKM ¢ LVM D
HEN @ Bbhlo LA EETII VM OHEHN
BLENO ENEETH O,

2. K5, Yi:, DIt 5 5 #o HyRv &
5\ Schacht Bizig3 5 MIC #3322, VM
STUM=CPM>LVM=KM DJEEEER Lo
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3. HEoSHDEMHIRZRHOERRELEETS
2, KM, LVM B} VM, TUM BT DR D4
Z—vERTIDELTARELRKSTE, CPM XHE
DOFEAET BN L EXFTRTH O,

(FHRXOEEIZ, 47 Ek XV 48 BA¥LEL
CEWTRELL)

1))

2)
3)
4)
5)
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