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A TRIAL OF TREATMENT FOR PULMONARY TUBERCULOSIS
PATIENTS SHOWING MULTIPLE RESISTANCE
TO ANTI-TUBERCULOUS DRUGS*

Part 1.

A Fundamental Experiment on MIC of Demethyl-chlortetracycline

(LM) to M. tuberculosis and Other Mycobacteria

Tetsuo TAKENAKA and Michio TSUKAMURA

(Received for publication December 15, 1969)

In order to find out the effective treatment for pulmonary tuberculosis patients showing

multiple resistance to anti-tuberculous drugs, the authors have been testing the anti-tuberculous

activity of various antibiotics sold at the market.

It was found that demethyl-tetracycline

showed anti-tuberculous activity, and the following experiments were conducted.

In the first experiment, the minimum inhibitory concentration MIC of LM (demethyl-

chlortetracycline) to M. tuberculosis and other mycobacteria was measured.

It was revealed

that the MIC of LM to M. tuberculosis was 25mcg/ml, and LM was effective to various my-

cobacteria.

The growth of M. avium and M. abscessus was not inhibited by LM, while M.

intracellulare and M. fortuitum were susceptible to LM.

In the second experiment, the combined effect of LM with other anti-tuberculous drugs was

tested.

M. tuberculosis and other mycobacteria.

It was found that the combined effect of LM was demonstrated exclusively with EB for
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* From the National Sanatorium, Chubu Chest Hospital, Aichi-Prefecture 474 Japan.
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a) PMECNT2 MIC

BEHIEAR VY —HBRE L » ROCERTERT
AFN2mNTF »I494 21 v (Lot No. 48151-48168)
(UT LM &#3), K%K 1.1%, 1mg i 94lmeg &
HORKEZMEAL, 1% /HIIEHIc ml 4b 200mcg,
100mcg, 50mcg, 25mcg, 6.25mcg, 3.1
mcg, 1.6mcg, 0.8mcg ©» LM 4 FREIZLD LI
EuhfEM, BMREBKL L T M. tuberculosis HyRv,
M. tuberculosis Aoyama B, M. tuberculosis Yamada,
M. bovis Ravenel, M. bovis BCG, M. bovis D-4,
JEERMHME L LT —7 1 M. kansasii P-1, [ P-
16, [A Bostrum D-35, )~ 7 II M. scrofulaceum
ATCC 15978, [ ATCC 19078, [ ATCC 14470, »
i —7" 1II M. avium ATCC 15769, [@ ATCC 19025,
M. intracellulare ATCC 19176, [ ATCC 19078, [
ATCC 15984, )1 — 7" IV M. abscessus 380, [{] 481,

12. 5mcg,

Table 1.

Wi was Kk K3H

[ 518, M. fortuitum 334, [ 330, F 313 D HEH
KA, 37.0°C 4 #MKERIcT LM oRsikE 3 LU
EHHMEICHTS MIC ¥ RELT.

b) RHE % IUEERAMEICRT S LM LR
LOGRAZHR

LM psilliss X UEE R imBMe 8T 5 WIS
Aodnz LAHRE a) THLDI N ELIEDOH
ik Lo BicizprAER L L TR L BX LA
DABADEE L LTORRTHE 2) & AROMERIC
zxv7 - (LT EB M) 0.5mcg/mi, [/ 1mcg/
ml, TH5mcg/ml, SF 5mcg/ml, SM 5mcg/ml, KM
10meg/ml Mz oKy fFM, BERBEL L TRKEHE
M. tuberculosis HyRv %, FEERIMEDr 1 — 7 |
M. kansasii P-16, 7/ —7 11 M. scrofulaceum ATCC
15978, » o — 7 Il M. intracellulare ATCC 15982
DEBYEAL, MIC #X4i, ZOIVHI EE L
ciitavn=—E2bhEhRL K X THECRY ¥
T i\ 5 L THEFADWL S Actial count ILX h B

MIC of LM to Mycobacteria

\ Ledermycin mcg/m!
in 1% Ogawa

Strain culture media
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FuH—L, ERae=—FePREEDIOKR, T
b M. tuberculosis OPBAIX 100~200 2 » = —,
M. kansasii P-16 04 12 100~200 = » = —, M.
intracellulare ATCC 15982 o # &% 100~150 = » —
M. scrofulaceum ATCC 15978 o #4&i2 90~130
ap=—HexBr5EML TEXRBREB L,

B OR R &

PR a) RV TORRIEIKIRL
R RS IUCEERME N
<% MIC 12 M. tuberculosis HyRv I
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PHATIx 1.6mcg/ml L XU B LR LA TH
Smcg/ml, SF 5§ mcg/ml, SM 1mcg/ml, KM 10mcg/ml
LOHRIIMRBEHIEL V) AN XTHE - HMEA
BRESLREIDN, ThbbotAzRi: EB L 04
BEFVWTOLBDL ATz, 1 —7 1 DOM. kansasii
P-16 123\ Tt EB KW THAHRYBED A TH
& SFRREAANCERZEN LD DICHEHEL L
WPERL, WENTCEIL)DON, ¥ SM1lmcg/ml,

Table 2. Combined Effect LM with other Antibiotics
M.tuberculosis Hy Rv, colony size 50~69

4L-Cit LM 25 meg/ml, M. tubercu- Ié::::::ycnn 230 130 5_0 2_5 12.5 6.25 3.13 1.6 0.8 3mc¢/nl

losis Aoyama B 123§ L Ci3 50mcg/ml, L. -EB 0.5meg — — - — .

M. tuberculosis Yamada = % L T X L.:EB 1 meg — — — — I

25mcg/ml, M. bovis Ravenel & LT L.-TH S5 meg - — — - |+ + + + + +

12 50mcg/ml, M. bovis BCG & % L L.-SF 5 mg - — ——|+ + + + + +

it 12.5mcg/ml, M. bovis D-4 ¢ L. SM1 meg — — — — |+ + + + + +

LTIz SOmeg/ml %RUS, my o XMW mee - - - o

BERICSWTIA—7 1 O M. kansa- M kansasii P-16, colony size 100~ 200

sii P-1 &2t 50mcg/ml, P-16 &Zi 12.5 Ledermycin 200 100 50 25 12.5 6.25 3.13 1.6 0.8 0 mcg m!

mcg/ml, Bostrum D-35 K= 3 25 mcg/ Control - - =-pF + + = + + +

ml, ¥V — 7 I ® M. scrofulaceum L. -EB 0.5mcg — - — |+ + + + + ~+ +

ATCC 15978 K3\~ Ti3 1.6mcg/ml, L-EB 1 meg - — —— — |+ =+ = - -
L-TH1 megg - - - - — — — — — —

A ATCC 19073 12 35\~ T 12.5 mcg/ L.-THS5 mg - — — — — — — — — —

ml, [ ATCC 14470 CGi 6. 25 mcg/ml, L. -SF 5 meg — — — — — - - -

N ~—~7 M © M. avium ATCC 15769 L. SM1 megg — — — |+ + + - - — —

Cit 200mcg/ml, [ ATCC 19025 } [{ L.-KM10 meg - - - &= = = — = -

¥ 200 mcg/ml CHLHEORHF XL T
2/rhotz, L & L M. intracellulare
ATCC 19176 i 6.25 mcg/ml, [§ ATCC

Table 3. Combined Effect

LM with other Antibiotics

M.intracellulare ATCC 15982, colony size 100~ 150

Ledermycin
Control

19078 % 25mcg/ml, FJATCC 15984

6.25mcg/ml CEHREFEXMIE TR, £
LTI NV—7 N D M. abscessus 380, [F]

i L.-EB 1
481, A 518 O\ Fh b 200mcg/ml T L -TH 5
BERTAIE % A lch27- b M.fortuitum L. - TH 10
334 X 200mcg/m! CEREFMHIEY R L. SF 5
L, ¥7-[ 330 i 25mcg/ml C[E 313 L. -SF 10
13 100 mcg/ml CRKIKERFHEILEY A L.-SM 1

L. KM 10

2o

L.-EB 0.5mcg

200 100 50 25 12.5 6.25.3.13 1.6 0.8 Omcg/m!
- - - - - + + - T+
e e - = =]+ -+ ==
meg - — —— — |- - - - -
mg - - —— — |- v - 7 =
meg - — —— — |+ - - = =
meg - — —— — |- - - 7 =
meg — - - - - = =]- - *
meg - — —— — |- — - - 7
meg — — — — — |- — - = =

PR b) i LM L % @A bR7H

M_.scrofulaceum ATCC 15978, colony size 90~130

REEL O R AMECN L TERFH Ledermyein 200 100 50 25 12.5 6.25 3.13 1.6 0.8 0 mcg/m!
LEDEHKRELD B L5 LM Control - - - - —-[F=-
o O A R & WX B DR T2k L -EB 05meg — — — — — — — |- : :
ERTFroRHIrE 2, 3 KRTED T L -EB1 meg — — —— ~— : N
3 % 5% M. tuberculosis Hy,Rv k® LT L.-TH 5 meg— — — ——
L. SF5 megg— — —— — — —
it LM ¥¥ o4 25meg/ml CEHRE L .SM1 mes Y s
— . . meg — — —
BRIE% 5K L7=#% EB 0.5mcg/ml & o 6f D

ATit 6.25 mcg/ml, EB1lmcg/ml D
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KM 10meg/ml iz 3\ Tk LMBMOBELED 724,
Tieb bt AYHRIIBD LNt V-7 I D
M. scrofulaceum ATCC 15978 iz s\~ T i SF 5 mcg/m!
KREELYHE LERBHREIEL K D e YENTEich
kL, ¥k EB, TH, SM, KM off#| & offt Rty
N T DAY RIIBD LD, SV~ 7N D
M. intracellulare ATCC 15982 iz %} L Ti¥ SF 10mcg
[ml DORBtAYRY A0 X ¢ EB, TH, SM, KM o
RH L OO RYRIZIDD S high Dl

* ®

BEY OWRIC X XRE T 5 i EF o MIC
1L 1% /M INH 0.05meg/ml ¢5H b, SM 2~3
mcg/ml/, PASO0.2mcg/ml, KM 25~50mcg/ml/, VM
25~50mcg/ml, CPM 25~50mcg/m!, TH 25~50mcg/
ml, CS20~40mcg/ml, EB 2.5~5mcg/ml, Tb, 1~
10mcg/ml Offf (FNRE) *7=TEV50T LMo
MIC 25mcg/m! i KM, VM, CPM, TH } RIBRE DR
B LTHEAEETHIbDE VL L5, KTY IR X
% LLERER O A EORAN AL S HICH
L, BRANTHLRTELEWE ZRT W3, Jawetz¥
LiIrBFRAROREHENORDO LS SEL TS, T
7e & 1 B L LT Penicillin, Streptmycin, Bacitra-
cin, Neomycin, % 2 3£+ LT Chlortetracycline, Chl-
oramphenicol, Oxytetracycline, Tetracycline % &}
TkH, F1HOLIOREVEHEANTSLY, FHHIEA
HEDH LRI H2HOLORAETIRAE W
meThy, HEER BHREARV, MELHHAL
THE, F1BoLsborN LEREYRTL 2i21)
REBRHRLRD LWVDOTWB, EHLIHETY XEKE
DALEREIC AT 5 RIC & RBRERTHEE L ORI
TEOTCWRTBARA L B LW 5,

K Mk B3

# -]

W%a)mkhrLMmﬁmﬁﬁﬁmtﬁnuKM
VM,CPM, TH rRABETHD, Mﬁﬁﬂb‘fféhbf:
512 CS Lifikim L LT g RicfiIBEh56 L
hotkﬁiﬂﬁMﬁKﬁLT%MQ&tﬁb.t(m
kA OE A FEDIE S~ 7 Wp M avium & M.intra-
cellulare ICiR L= M@0\ CHEK - O K IXE L
SEcAES R L ShTuwicst LM Ky 2BRH%E
YA T e M FED ATHE & 70 5 DTkl
mEeBbhB, FAL—FNDO M abscessus ¢ M. for-
tuitum DORT b FARICRZEDEL AL hT,

B b) REKE~ADEALY S A RO DOIRRT
LMz 5w 5 KFxAabe THAThIIARNTS
Bhk 5 hbuwThotht EB LA H AR RIAED
S hichote, £ LT LM OF| A i — g Mk
ST AMEEENTE LW OHKARE D EX TSR
ERHIREBE~NDEBRICEL 5D TiRicvbhw o ¥
G blblLdardbDex X5,

P Y7 ) A RO I DHICAM Y REET E2/BXK
VXY —BARSHDFT AR ICARAEBOH 41 EL
BMBELET,

X [
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