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Nobuo MAEKAWA*,

Nobuaki IKEDA, Yoshiro ODA,

Yasuhide URATSUJI and Hideo INAGAKE
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The antituberculous activities of TUM and TUM-N were evaluated in comparison with other

aminoglucoside antibiotics iz vitro by using the silicone-coated slide culture method (SSC).

The results obtained are as follows: (1) The minimum inhibitory concentrations (MIC) of
TUM and TUM-N are between 1.9 to 3.9 pg/m/ to HzRv-S strain. However, the MIC of
these drugs to the strains resistant to Viomycin (VM) and Capreomycin (CPM) are lowered to
62.5 pg/m/ and 31.3 pg/ml, respectively. (2) The minimum bactericidal concentrations (MBC) of
TUM and TUM-N are 3.9~7.8 pg/m/ to Hz;Rv-S strain, but remarkably lowered to the strains

resistant to VM and CPM. These results indicate the existence of incomplete cross-resistance

among these aminoglucoside antibiotics.

Tuberactinomycin (TUM) (3% FIEARHT D EEHs
LoBE X Wtc Streptomyces griseoverticillatus var.
tuberacticus DELFRPEIK L VBRI NIRRT 2 14 V2%
HEWE TH D, F7- Tuberactinomycin-N (TUM-N)
1XFRRIC 5T Streptomyces TR HE LR T &
1 FYREHEHE TH 2T, ZOLDRIRTE L
Tuberactin 232 PLEREH & U CORERERRD b
—41% Enviomycin (EVM) LER T\ 5%, TUM
B L TUM-N 13& 412 VM & 1b226 3 2380 CF
PLERAELRNERIEEYE T2 2 L& Sh T
D032, bhbh b E DR EOHEIT HlE LTRR

BEAER THEROVEZEY 2, 3OALDRE L
DTHRET D,
I. #HEERFHIEHRCOVT

(1) BRI

Silicone-coated Slide Culture (SSC) & Cf77c27z,
BENR10 5 M Ik v e - —35a A e, (R FISRAIE
Er (JIRSMR) #H1%8% 1,000 pg/ml & ULIBAEEA
PFRETHI9E E TL Lic, BREHRIBERF D HyRv
B, 72 DUNCHE TIEE L7 HyRv 0 SM, KM,
VM, CPM, INH, PAS, RFP, EB, TH %t CS
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#1 TUM o MIC

" MIC (pg/ml)
I3
1,000| 500|250 | 125 |52.5/31. 315.6/7. 8| 3. 9] 1.9 0. 980. 4700. 240. 190. 060. 03] 0. 015 | 0. 008 | 0. 04| K
H;Rv-S — === === = |20 H | H|H]H|H H H# |
SM-R S U (S U (U N U (U S |NUTR INITAS VTP (NPT RNITAD NUT (RIS AN RTINS (S
KMR | — | == | = | = === = |#|# ||| #[#|#| # | # | # |#
VMR | = = | = = = L L e e e e | | |
CPMR | — | = | = | = | = | = |# | [ me e L)oo o e | o | o | o |
W rERROBEETa v = —HAIRL, EHEOEFMMEREL SM, KM (X 1,0002g, VM 62.5¢2g, CPM 15.6pg THOl,
£ 2 TUM o MIC
MIC (pg/ml)
WOO® ]
1,000 500 | 250| 125 62. 531. 315.6/7. 8 3.9'1.9'0.98'0.47'0.24@. 12[0. 06'0.03{ 0.0150.008|0.004| K
HyRv-S | — | = | = | === =|=="1="]aPa{s[s|mlm] o x|
INHR | — | = | = | = | === = ="|=/[#|#[#|#|#/[#| & [ # | # [#
PASR | — | == | = =] ="t =\="1="1="l#/|#[#|® s/ @[ % |#|#
RFP-R | — | == === === = | #|# [+ || #|#| & [ # | # |#
EB-R SR U (U U I (U U (S U UUTRN (NCTN QNTERN UUTAS (RCTAN NVITRD (TS U NSRS NTTA 0T
TH-R S U (U U (DU N | (U S (U NITOS VCTAD (RO NNTTRN INUT NS IR (NN NI (RS
CS-R SR U (R NN S | U (U U SIS AR UITRD (RO RETTRN NCTRN NNTAS TR TN RTINS (S
W BRROFEHIMEE X INH 125¢g, PAS 31.3¢g, RFP 125¢g, EB 15.6¢g, TH 3.9¢g, CS 3.9ug THo7z,
%3 TUM-N o MIC
MIC (pg/mi)
C |
1,000 500|350 | 125 62. 531. 315.6 7.8| 3.9| 1.9 0. 980. 470. 240.120.060.03)0. 015 0.008 | 0.004 | K
HoRv-S | — | = | == =|=1=1=1| 3|20 #| 4[| s[4 # | # | # |[#
SM-R SR U (U NS (I (U U U S U (UT QNTIAN UUTAS (N RUITRN TS U ISR TR IO
KMR | — | = | = | == | =l ="1="]="|="|4# [ | & @#[# | # # | # | # |#
VMR | = | = L= | = [ = L H M M BB B | B |
CPM-R | — | = | = [ = | = | = [ M| | | e | e | o | e | | B B | | M|
HiFPORFR 2w =—FERL, FHROEFMEELE LIZRAT,
% 4 TUM-N o MIC
MIC (pg/ml)
WOk ]
1,000 {500 250|125 62. 531. 315.6 7.8 3.9 | 1.9 0.980. 470. 240. 120. 060. 03 0. 015 | 0.008 | 0.004 | K
HaRv-S | — | = === == =1="|20 s |4 ||t |# || & | # | # |
INHR | — | == | = | == | === | = |#|#|# # # #| # | #  # |#
PASR | — | == | = | =1 =] ="|="|="|=|#/|#|#|#/|# # # | # | # |#
REP-R | — | = | = | = | = | = | == | = | = | #|# [+ | # || #| # | # | # [#
EB-R S N (S G U (U N (U (U S (CUT QNITAN SUT (N NUTCAN [SUTAN ST NIRRT
TH-R SN U (U UGS U | (U U S A 1A (T QAN ST ANTE T (NS T (e
CS-R SN U (U S U (U U (S U U (T ST U AN FUERR (T AT TN U

W EFOHFIR T v =~ AR, BHROFEHIWEEEE2CTHT,
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FEAMMRRTDH 5,

EBRBRFXESIO T E L, FTEEFFFIIL T
%o ROCTEHBHREED 0.1mg/ml <v 2 vE Kb
YY) a2 VEBEAT AL (SS) HFAMCERBEL, B
T5ORFEO TR L EHN SRR AT 5,
ZDHEBIT 37C TEFAEREHG L 3 BHBICHER
ERBMIL 2125 AR HET 5, EEEN SS o
2/3UEx ED G A&T M, REC2/3~1/3%H#, 1/3~
a2r=~K101%+, =r=—I00LITOHETRRI L
ZTZ DEFFTWA LI,

(2) EBREUE

E1~4ZrTEY THS, TUM 7z bz TUM-N
EBEENLIFLIV 2, 3RIV4 EHHRTVE2,
CHIIERANEL DI EERTRDTH S, T
IE 1 DERTD S L 5 ThBHABEEHIII BT,
7o7EE 1 L SRRAITERATH D £ R UEREETH
50T, TUM L TUM-N 2REWHIEIT2/E0
HETENL TV 2REELRD S, T hizLl Ty VM
B IO CPM MiEE 2k < FEfRica+2 TUM kX
0t TUM-N 0XEMI-REEE (MIC) 2 1.9~3.9
pglml THote, VM & CPM fitiktiiz xF 32 MIC
12 TUM, TUM-N & %1z 62.5 pg/ml 7 BHONiz 31.3
rg/ml THOl,

(3) EBER IOHE

TUM 3 xo* TUM-N o HyRv BEEZHEIC %45
10% Mg+ e+ —Ea o MIC 11 SSC kT 1.9
~3.9 ug/ml T bH, TUM-N 73 TUM |zt L 2£5D
HHEATER TS TREML S B,

TUM % X0 TUM-N o&IHEFMEHCST T2 FEE
FELIEE VM 35 X0 CPM itk aba ¥, MHEEEN—
BT Tikie Dt NERZ MRS § 5 SR TH
7z VM 3 X 0¢ CPM fittEE I b4~ % FB LI
BRIZH L 3 ~4f3ET L,

II. BEHRICOVLT

(1) EBRFHE

RE T~ BB LIS S E R I 5| & it X ZEHIF
A% LB RO TABRREKZTEAT A Py
SEIF UM L, FEHIFEEFEMICHE L T37C TR
%o TDATA N RCHEETHEMEEEY 3 BHEA
ARENHIE L,

Lzt o TR IEE IR AERRE TH v, H1ET
1,000 pg/m! THUBBHEFREC LD FI9EETTH 5,
BB SRR T Hy Ry BRZMHE, 72 50N SM, KM,
VM, CPM, PAS, RFP, EB, TH, CS &M TH
%, RESEHETE L EFABRRACT Lok, B
HRERE (MBC) OYEHKIEL EkoRBRY &R L
T+ITERENS D LHELTHE L,
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(2) EBARE

E5~BWnT@D TH5, TUM 7z Honz TUM-N
ELRENSBLV6, 7RIV SIGINTL B,
CHIIEBRANER DI ERRTRDTH D,

TUM 7500 TUM-N o SM iR i© F3 253
BRI HeRv BREZHEICKT % REME LS FRE
THoth, VM R, CPM fif#E s L o° KM it
B RF3- 2 BB RIL 20~27 555 < 7D T e, £
DAt DEFTER TR+ 5 BERFIT HeRv RZHE
X3 AR R ERETH O,

(3) EE®R IUREE

TUM % X 08 TUM-N o HyRv S 545
BEREREX GIRoZ L+ TREYRSD & T
5&) 8.9~7.8 pg/ml T Hot, KREHWMEED S
KM i, CPM fitikfs X 0° VM MHE» < &,
FHEFM R+ ZEDFL2E HaRv 2
DEE LRIFETH O,

VM TR X 00 CPM MiEEIC b4 % B RIXREE
FRIEZHE T ET A 32072, KM iHEOSEITR
BLIEZDR Tk HeRv BEUEOBE & FAETH Ok
b b, BEMEOFER B LRSI, L
3, TUM 3 X0 TUM-N 2R 7.8~31.3 pg/ml TH
BFHEENRDT 500 5T, FhEEDEHEE
THORBEAOHEMEZ RO, DX 5 cEHDFR
BETERDEORE,ND D, ThUEOWEE THO®R
HRROET % 8o 5 BHEur INH-PAS $tHOBED
PAS BEECBIE L T AEEOBSE B2 035 5,
COBGUIRBIRIER RO AT A BT AN
LTV, FFIDIEFAME L BRI D % O TiXisw
MEEZ BRB, ZHITDOWTIEIRCEE Liuy,

III.  fEERICONT

(1) FEBI®

B TRANIRESREER, #2714 FERE L
BHEY 1 2/NB b L37C THl 5, 0l
AL SSC & Cltthidr % 1172 Wit LR 0B s
MR L7,

P E Bz TUM kX0 TUM-N 2{E i X #7c
HyRv BZH#TH %, TUM 3 X 08 TUM-N e
BEEATR DM D 1,000 pg/ml A5 14 & L DMK
FHREC L D198 TE Lic, FRHWEAMRILIHRD
WY 4BHEITH D, W M HEREX 1,000 pg/ml %4
18E LUBERFFEC IV HEITETTH D,

ERREREIR 1 2/ N5 BT SR RE Ll RS E
B~y 2 vy 5~Tml 2EE, X EEL LA
LR~ YR 2F5, ZOE¥KE% 0.1mg/ml
DEELL, SS *BRENVCRELTCHEHXIE S5,
=D SS & FEREHAFRINHEA L TTCTEEL, 3
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%5 TUM o MBC

MBC (pg/ml)

RS

1,000} 500 | 250 |125 62.531. 3(15.6/7.8/ 3.9/ 1.9 0. 980. 470. 240. 12{0.060.03 0.015 | 0. 008 | 0. 004
HiRv-S 10 - 10 | — | — | — | — | 50| | | 4| H | H M ] H H Ht
SM-R - - — | = =110 |10 | + | H#F | H| | A A | | H H
KM-R 50 50 + | H | H | 100 20 | 20 | HF | HE | HE | M| HE L HE | | H H
VM-R — 20 | HE ] CHE | | ] | R || H# H
CPM-R — - — (32,5 HE | M| M| HE || ] R | | H HH

T RBORFIL 2 v = —HEIRT,

#% 6 TUM o MBC

MBC (pg/ml)
B &
1,000‘ 500 1 250 125[62.531.315.6 7.8\3.9L1.9‘0.9§p.470.24b.120.06b.03l0.015‘0.008|0.004
HoRv-S | — | 6 | s | al | 5loo| = [+ | 4|4 4|4 #|#|#| # | # | #
PAS-R o | = | | 3 S =l 1 = 10| HE | | B | | H
EB-R — s | s I s al={ =S| S || H 4| ] oH | |
TH-R S T I O 3 [UTR T T AT INA AN ST NN TS
CS-R ol s Isl=l=ls| 2=+ || 4[4 | w | # |
B S M, BRORFE = e = —HETRT,
£ 7 TUM-N » MBC
MBC (pg/ml)
B
1,000| 500 250 11251(62.5/31.3|15.6/7.8(3.911.910.980.47/0. 24/0. 120. 06/0. 03| 0. 015 | 0. 008 | 0. 004
HaRv-S | = | = | = [ =l ===+ 4[| #|#/|#| #|#]#|#]|#
SM-R e NN I o [T (P TR A RRNTTN RT
KM-R ol L 30050 | 2| | | HE M MM W o
VM-R 10 | 50 | 100 | 4 | HE | B | HE M| HE | HE | B R HE | B B M| | B
CPM-R | — | — | = | 17[16 | | [# | H | H | H | B H W W | |

S R, REOBFER = R = —BERT,

% 8 TUM-N o MBC

MBC (pg/ml)

Bt ;

1,000| 500 | 250 |125/62.531.315.6/7.8/3.9|1.9 0.980.470. 24}0.12]0.060.03] 0.015‘0.008 0.004
HoRv-S | — | 2 | s ['s| 3| 3l2o|+ |4 |4 || 4|4 | 48| #| # | # | #
PAS-R e e e e S T I o o B I B
RFP-R T S B e A B e B A I I O A S
EB-R — = | = == = =] B 20 | M HE ] W W
TH-R — | = = = =S 110 S [ | HE | CHE || W
CS-R — = = 1 1= =10 = [ 30| M HE | W
S MW, RPOBFIE w2~ BaRT.
SERBHET 5, WEHEIRERIEDRAEDHE  H5D.
L AETH S, TUM 3 X0 TUM-N & 4 i fEFZEFIRESC vt
(2) FEBREHE B, 4EH O BHERIER TIXER R EA 2 R0
FIBIORIOCTTED TH%, Temnotse MR TE XM B OB % (F AZAIREE

FHROBARSELTHE S hich, WEAKOBAT 3.9 pg/ml 3LV 7.8 pg/ml TR®I,
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F 9 TUM mithfeail (EEFIFA 485D

Ve FA S I o R R B E (ﬂg/ml)
(egfml) | 3000 | 500 | 250 | 125 | 625 | 313 | 15.6 | 7.8 | 39 | 195
1,000 - - - - - - - - 1 #
500 - - - B - | - - - - #
250
125
62.5
31.3 - - - - - - - - - #
15.6 - - - - | -0 - - - - it
7.8 - —~ ~ - | - | - - # H W
3.9 - - - - - - - ++ H H#
1.95 - - - - - | - - - + #
0.98 ~ - - - - - - - H #
0.48 | - - - - - - - N L
0.24 - - - - - - - - - #
0.12 - - - - - - - - H e
0.06 - - - - - - - - 40 **
0.03 - - - - - - - - - #t
0.015 | - - - - - - - 7 4 i
0.008 | - - - - - - - - - e
0.004 | - - - - - - - - - H
K —- - — — — — — 1 2 H

E P EPORFR 2 r =~ BRTFT,

% 10 TUM-N fitpE#asliE GEFIVEA 4 80)

e PSR [ < # E  (pg/ml)
(eg/md) | 1000 | 500 | 250 | 125 | 625 | 3.3 | 156 | 7.8 | 3.9 | 1.9
1,000 - - - - - - - - - H
500
250 - - - - - - - - - H
125 - - - - - _ - _ _ W
62.5 - -— - — — — — - — H
31.3 - - - — — — — — — e
15.6 - - - - - - - - - H
7.8 - - - — — — — — W T
3.9 —~ - - - - - - - Ht #t
1.95 - - - ~ - - - - 10 H#
0.98 - - ~ - - - - = 10 #
0.48 - - - - - - - 1 - H#e
0.24 - - - - - - - - - #
0.12 - - - - - - - - 1 H#e
0.06 - - - - - - - - = e
0.03 - - - - - - - = 1 i
0.015 |
0.008 - - - - - i - - - - i
0.004 | — - - - - - _ _ - oW
K - = = == - - - - | #

P EROMFIL = v = —HAIRT,
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(3) EEIBIOUKE

TUM % X 08 TUM-N & 412 4 38/ 0 BEEEFIER
TIREA I ER YR E 2%, FRERARE 3.9
pgiml 3 LO° 7.8 pg/ml itk b7 O A BRI,
D L5 I fFRERIEE OB b BN Tk LAY RD
HHEEILANC LR LB D TH DY,

IV. TUM-N %40 Lividomycin (LVM)
HOXAMEEDONT

SEREIC B\CERL LT T, T oMEoR
ST X W FORIETHREMRIETICE O HD T LD,
TUM-N % 10 LVM oRBRENERFICEAREE
e (LVM 34 B o180 b4 S e Strepro-
myces lLividus n-sp ATCC 21178 D g4 % FibiEW
HThHD, PiEEEEYET S0, 4R ETI2LHHEHA
it E 7D &, Mo—EOEFNTIT B BEZESMET
THEEIED bR T E T390, L L FA—FEHFID
MR T, £ OMEEDOEVIZ LD foF D FFIEINC
ENH D EWLIHREIT DI, F2T TUM-N 5 XU
LVM O{EEMHAEE & SR & ORI T o sk
7 3 EE AT AEE D MIC it &0k 5 iENHR bR
B hsk ka4 s Hige, TUM-N 100 pg/m! fit % X
8 TUM-N>1, 000 pg/ml fift4: Hi7e SO0 LVM 50pg
/ml TittEE s ot LMV >1,000¢g/ml MHEREIZ D& E
Bad (T ol R A s 3%,

(1) SFERAGE

TUM-N %5 X8 LVM [t (HyRv #F) 2 RBRE
Pz CHEE B X D ERL Lc, ThZhOME
EEIRIROED TH B, Th bR & {#EH L TSSC
Iz &b ZIFIOREB ISR EBET L,

WmEsEFNT LVM, TUM-N, VM, KM, CPM % X
U SM 06 FITH D, BHFEAIREL FEAELEL
# 1,000 pg/ml, DBERATRECIVEIIEETTDH
%o [FAEHITI0ZMmEENF Ve 7 —EHTH 5,

FIEHEEART THOFRB IR RHEDHE LR
¥TH 2,

(2) EBREM

E11E I ORIATTRTEY TH D,

F b b EEHEERTH 5 TUM-N 100pg/m! fiftE
HoOBA43EF o MIC (3 LVM 3.9 pg/m/, VM 62.5
pg/ml, KM>1,000 pg/ml, CPM 1,000 pg/ml %3 L TUF
SM 1.9 pg/ml Tdhbh, LVM 50 pg/ml fifik BB
1# TUM-N 15.6 pg/ml, VM 15.6 pg/ml, KM>1,000
pg/ml, CPM 1,000 pg/ml 3 X 0% SM 1.9 pg/ml )
21,

fh S ER R TH 5 TUM-N >1,000 pg/ml fif
HE oS MIC 11 LVM >1,000 pg/ml, VM 62.5

pg/ml, KM 250 pg/ml, CPM >1,000 pgg/ml % X T*

217
= 13 EEWHEORZM
& = s
B t —
= — &
LVM-R SM>TUM-N=VM>CPM >KM
TUM-N-R | SM>LVM>VM>CPM >KM
* 14 SEWNEEORTH
» & % P
) 7S
= — %
LVM-R SM>VM >TUM-N=KM=CPM
TUM-N-R | SM>VM>KM>LVM=CPM

SM 0.48 pg/ml TH b, LVM >1,000pg/m/ fiftEE D
#4112 TUM-N >1,000pug/ml, VM 250pg/ml, KM
>1,000 #g/mi, CPM >1,000pg/ml 31 7° SM 15.6
pglml THOT,

(3) HBEI:IUVHR

P B DRAE A BT HIE,

# 11z TUM-N ZEmER & LVM RE it B
SRR R LIS, ThZ R OEEMEEIXRE
SN tEE R L,

# 21z TUM-N ZEm R KM s LT TUM-N
MR X D bEWEZEE R LI,

# 31w TUM-N BEEmHEx SM o +2 & ik
AMET Liehotens, LVM BEMEEIET L,

# 41z TUM-N [ EEE Offif 4 EE D& T VM it
T A EE DE X RD DT,

#512FK138 L OEITRT & & {, TUM-N it
B, LVM fitEE & dic = offHEw BfR/ic< SM i
KUl DR R LT,

TUM-N St g5 LVM, CPM, VM, KM o
WFhIZ L EEmE A R L O bbb OFEERD
L EAERABCR bR 5P, FEEAID S bbb
37 3/ BT BT 5 BEH O X, BT OREE
iR DZE X D\ TR SR EICR T O3 H 5
roeELbhb, bbhORBRBECADID L5
= TUM-N 3 X 08 LVM O{EEMHERED 7sgic KM
LU CPM & Em &R 307, TUM-N FEmf
HEEP KM 1ot LT TUM-N {EEE R & D HE
MiHER RTOIRE D X 5 B R EFHEob D, Fie SM
DHRNTLERAMBD 7 3 7 Filsfk & Big D7 ME AR T
L2 T DOWTIEEICHRFEERC,

=

TUM % X 08 TUM-N o#ifstEz oL T REBRERN
EERPE R TIR VR OEREE 1,

B
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(1) TUM %Xt TUM-N o MIC ¥ 1.9~3.9
pg/ml TH DO, LHL VM k10t CPM fiftic
$$3% MIC 12 TUM, TUM-N & 41z 62.5 pg/ml 7z
LU 31.3 pg/ml THot,

(20 TUM ¥ X v8 TUM-N o MBC 1 3.9~7.8
pglml THotz, LaL VM, CPM 3 xo° KM itk
Bckt45 MBC (% 2¢~27 315 { oo 7z,

(3) KM fif B i35 B D D & FiXikoi

DOTEH, BEHR CIERLE T2 RBdre, TORE

X VM 5L 0° CPM B D& & BieD T, %
72 KM B35 MBC LT DB CHE o
BWE B s HEEBDI,

(4) TUM % X0 TUM-N & 417 4580 030 E
TEP it LA 2 RDd et

(6) TUM-N mEEMEE & LVM SRR 524
RXMER R LIS, R EROIEER B L AR 458
Xt TH o7z,

(6) TUM-N B fit 5k KM oL TUM-N
EREMHER X 0 IR ER R L,

M E52% F55

(7) TUM-N ZEET e SM e i3 2 IS AV E
T Loy, LVM EEMMEEILET L,

®) TUM-N MBI mHEE OfET VM et
MR D FRD e hDT,

(99 TUM-N Fitked, LVM MR & b iC 7 Ofiti
B BfR7e < SM o L U@ DA R Lz,

M E ORI FRRI454E12 8 5 X 0464 6 5 B &0,
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