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Tuberactinomycin, TUM, is a collective name for a group of peptide antibiotics among
which TUMs A, B, N and O may be distinguished. In 1968 Nagata et al. reported the
antituberculous antibiotic tuberactinl) produced from a strain, B-386, of Streptomyces
griseoverticillatus var. tuberécticus, which was later renamed TUM2 and finally found to
be a mixture of two components A and B; the latter identified as viomycin.4) A mutant of
the strain, designated N-130, produced TUMs N and 0.3) 4

The present paper describes an attempt designed to compare the in vitro and in vivo
activities of these components and also reports cross-resistance studies in vitro.

In vitro observations: The results are recorded in Tables 1 and 2. It may be noted that
each of the TUMs inhibited the growth of the H37Rv drug-susceptible strain in a
conceniration of 4 or 8 mcg per m/ in Kirchner’s semi-liquid medium with 10 per cent
horse serum, and of 25 mcg per m/ in Ogawa’s egg medium. Cross-resistance studies were
performed utilizing 22 drug-resistant H37Rv strains. The strains resistant to SM, KM, PAS,
INH, CS, EB, ETH, and RFP were all sensitive to the TUMs (TUM-A, Me-TUM-A, and
TUM-N), whereas the VM- and CPM-resistant strains were resistant to the TUMs. On the
other hand, the strains resistant to TUMs were all susceptible to SM, PAS, INH, CS, EB,
ETH, and RFP, but not to VM and CPM. The slightly TUM-resistant strains (nos. 22 and 24
in Table 2-b) were sensitive to KM, whereas the highly TUM-resistant strains (nos. 21 and
23) were resistant to KM. In brief, among the strains resistant to TUMs, VM, and CPM
complete reciprocal cross-resistance was observed, while incomplete non-reciprocal
cross-resistance was found between the strains resistant to TUMs and KM.

In vivo observations: Male mice, weighing about 20 g, were inoculated intravenously
with a suspension of the drug-susceptible H37Rv strain in a dose of either 1 mg or 0.001
mg bacilli per mouse. The animals heavily inoculated were divided into 9 groups of 10
animals each, and therapy was begun on the first day after inoculation and continued for
21 days. All survivors were killed on the fiftieth day. The results were evaluated on the
basis of mean survival time (Table 3). The animals with the small dose were treated for

* From the Department of Tuberculosis, National Institute of Health, Shinagawa-ku, Tokyo
141, Japan.
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only two weeks and sacrificed on the fifteenth day after inoculation. In this case viable
bacterial units in the lungs and spleen were used for evaluating the results(Table 4). From
the data in these tables it may be seen that TUM-N as well as TUM-A (2 mg per day each)
was as effective as viomycin (2 mg per day) against H37Rv strain in experimental mouse

tuberculosis.
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Table 1. Growth Inhibitory Effect of Tuberactinomycins, Viomycin,
Capreomycin, and Kanamycin on H37Rv Strain of M. tuberculosis
Tuberactinomycins
Drug conc.
Medium . Methyl- VM CPM KM
(meg/ml) | TUM-A TuM.A | TUM-B| TUM-N| TUM-0

32 — — ne — ne ne ne ne

16 - - - - - ne ne ne

Kirchner’s 8 — - — — — — ne ne
semi-liquid 4 H H — 0.5 — — — —_
medium with 106% 2 H H H H#H HH H — —
horse serum 1 ne ne ne ne ne i+ 1 _
0.5 ne ne ne ne ne ne H H+

0 H H H H #H H #H H

50 - - - - — - — -

0 , 25 — — — — — — — 0.5

awa’s
& _ 10 i H | = e + #
1% egg medium

5 H H Ht H th H# H ne

0 # s H H H #H H #

i) Inoculum size : 10~ 3mg (17 X103V.U.).

ii) Incubation time : 21 days at 37 C.

iii) Growth (number of colonies) : #, confluent; +, innumerable but distinet;
+ or figures, less than 200; —, no growth. ne = not examined.

Tlx, %&%EF|o H37Rv wwi4% MIC ixvw3hd 25
meg/ml LEELL, IEICERIZ L A ERDIRHDT,
ekt U, Kirchner eym@iEsshcix, TUM-A, Me-
TUM-A o MIC 7% 8mcg/ml, TUM-B, TUM-N,
TUM-0 % X 08 VM @ MIC 13 4 mcg/ml, %7 CPM,
KM o MIC xFxhFh 2 BIW 1meg/ml &, B
FHMCETOELBD .

2. EEFIREMETC b OV ik H 87 Ry #hicxi3 5 TUM
3% (TUM-A, Me-TUM-A, TUM-N) ¥ X OEEEHT
%2R 10 Flo B i R

AR s X OVIERRET 28 MR B £ 3EHI o MIC
(mcg/ml) % Kirchner ¥HiTRdD, TOERLE 2-a
IO 2-b IR Lo ik MIC O TIeAMEIEFTH
Lic iy, #hkbs JOTEOHCHB L e EE O |
wRL, FOKRIIN 40V LLRE ETHNERE
P b LHIE Lico ThZ RO 2T 5 755
i D AR IEANC R A TR E, Ko fc A T/RL
oo

CHBHDOENS, TR L CTROSNMEHE
Bo

i) TUMs, VM, % X0 CPM, zhb oo 1
DIIHETH DB, 12105 D OHEFIC L IR
CRHETH D, BRI A Lo b isig el
TR B tco

ii) TUMs & KM, TUM % X 0" Me-TUM-A #iif
PR (No.21 38 X8 23 BF) 1%, Wihd KM ki
Bt AR Ly, TUM-A % 108 TUM-N (&M

B (No.22 X108 24 ¥F) 12 b KM wiiEcho
720 —7, KM fits (No.11, 12 3 X0 13 BF) 13,
FOMREE» D, Wihd TUM 3 Flic ik
THDolzo Tk TUMs ifhE & KM Mif#EE & DR
ik, —HrkD, LibRESRIEozE i Enitsd
Y el

iii) TUMs tZzoffiodiflsE 7 # (SM, PAS,
INH, CS, EB, 1314 TH, RFP),

b OIEFNC T H BB ORI, A% 3
DIt

3. EipER

i) i~ v AR5 TUMs OEAEIE (ERT)
&3 F L DT, HITRV 1 mg # i LicdEa
BOIIREDO BT, TRYE 17~27 H offlicafisET L,
FOFEFHBL 19.1 HThOko ZhiEHL,
FEREL <1 TUM-N, VM, & X8 TUM-A 0% 2mg
BGRECHE L WEGRIRBGED bl § 2 B Ciiad
B DRI T R E TR Lo

i) S~ v A DR B IEIZE ERI)
TREERE, SRR E N F N ORI A B A B G (E)
K ERERONENOEL, B4R,
RPN ER LR (1) e, B 15 A
BRUICIRARRBCEIR (1) BEOAEWE L L T35 L,
BEDOHITHY 400 1%, RIFCTH 300 fHICiginL T\ %
CENEEI N ETEEEMEARE TR T
5)o ZhicHL, TUMs 108 VM 0% 2mg #5
FECUX, WA CH LN EIIHI R D bR, 5
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Table 2-a.

MK H48E FELHF

Minimal Inhibitory Concentrations of Tuberactinomycins (TUM-A,

Methyl-TUM-A, and TUM-N) and Other Anti-tuberculous Drugs
against Parent and Drug-resistant H 37 Rv Strains in Kirchner
Semi-liquid Medium with 10% Horse Serum

No. of H37Rv strains
Drug Parent | RAS-R | INH-R CS-R EB-R | ETH-R | RFP-R TUM(s)-R
(1) (6) (7) 17 (18) (19) (20) (21) (22) (23) (24)
4 8 8 4 4 4 4 >8,192 32 >1,024 64
TUM-A 1 2 2 1 1 1 1 |>2m8| s |> 12| 16
4 8 8 4 4 4 4 >1,024 64 >1,024 64
Me-TUM-A| 2 2 1 1 1 1 |> si2| 16 |> s12| 16
4 4 4 2 <2 <2 2 >1,024 32 >1,024 32
TUM-N 1 1 1 05 |<0.5 (<05 05 |> 52| 8 |> 52| 8
0.25 256 0.5 0.5 0.5 0.25
PAS 1 | 1,02 2 2 2 1
0.13 256 0.13 | >0.13|>0.13| 0.13
INH 1 2,048 1 >2 | >2 1
8 128 8 8 8 8
cs 1 16 1 1 1 1
2 16 4 4 4 2
EB 1 8 2 2 2 1
2 256 2 2 2 2
ETH 1 128 1 1 1 1
1 256 2 2 1 1
REP 1 256 2 2 1 1
i) Inoculum size : 10 ~3mg.
ii) Incubation time : 21 days at 37 C.
iii) Minimum inhibitory concentration (MIC) : meg/ml.
iv) TItalic figures : Iltg(é (()’ff tt}}i ;Zil:;:néss,]tﬁim ; the value of 4 or more was regarded as
resistance or cross-resistance to the corresponding drug.
v) TUM-A indicates tuberactinomycin-A; Me-TUM-A, methyl-tuberactinomycin-A ; TUM-N,
tuberactinomycin-N; PAS, para-aminosalicylic acid ; INH, isoniazid ; CS, cycloserine ;
EB, ethambutol ; ETH, ethionamide; RFP, rifampicin. .
vi) Strain(21) was obtained by in vitro exposure of parent H37Rv to a TUM-bulk(Lot #13)
containing TUM-A, TUM-B(VM) and Me-TUM-A.
Fig. TUM-AD
B (T) BRCHG BRMOKSD 17w L 1/10 BT £
rEEDTW S, P oH
CH, :
PEOBHERT, THAL, TUMN %50 TUM- 0 W
N s C—~NH—CH—C—NH-CH
A 0% 2mg HHOBFHF, NEIEH VM O 2mg o * I S
BHHRITFE L EHES it CH,~CH,~CH~CH-CHyC-NH-CHHO_ X _xi ° |
" " N, OH N, bu, ?\H TH 0
- ll\IHaﬁ~CH—NH—%—c=c:NH~C_N He
53, TUMs (-4, -B, -N % X 08 -0) b2k 0 o H

fRIIE B K, TUM-B L, WEFHEZEE LT
X st bEsEiERRETH 2% VM 2D 1D
g e B ie LHEDD SR BIEDT, Thb 4#]
DILEHEIEIL XD TREHLTW B, —7, ki
CPM (IA, IB; ITA, IB)d VM ITHTHB? &
HEEIR TS, WTRLHEARY PARRL, Hik
BCR U CESEEE R T 5 FidpE T, EwE

OFTHERE—HEZERL T30 EE 21 bh b,

ThbOERY, bEEEE R—0RXAEEREET
=LA L, TUM-A (K) %04 20
KR (7 3 7BETH % r-hydrooxy-B-lysine,
tuberactidine, ¥ L O'2>® serine ® £ 1 =) %, K
FEEiR7 $ 7 ETER L TUM-A OFEHE L LT
BFITERDZ L TH %o
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Table 3. Effect of Three-week Treatment with Tuberactinomycin-A, Methyl-tuberactinomycin-A,
Tuberactinomycin-N, and Viomycin on the Survival Time of Mice Intravenously
Infected with M. tuberculosis H 37 Rv Strain®
Treatment b) Survivors
50th day\ | Mean survival time
Drug Dai(l}r’nggose D(‘g:;:)m (ix?ffé::ion) in days(Extremes)
Non-treated _ _ s
(Control) 0/10 19.1(17~27) )
TUM-A 2 21 8/10 >50 (28 ,47)
” 0.5 21 4/10 26.8(19~28)
Me-TUM-A 2 21 6/10 42.7(21~36)
" 0.5 21 0/10 23.3(20~31)
TUM-N 2 21 10/10 >50
" 0.5 21 3/10 39.8(20~49)
VM 2 21 10/10 >50
" 0.5 21 0/10 24.0(16~31)
a) Dose of infection: 1 mg (21X106 V.U.).
b) Treatment: started on the first day after inoculation, subcutaneously.
Table 4. Effect of Two-week Treatment with Tuberactinomycin-A,
Methyl-tuberactinomycin-A, Tuberactinomycin-N, and Viomycin
on Viable Bacterial Units in the Lungs and Spleen of Mice
Intravenously Infected with M. tuberculosis H 37 Rv Strain®
Treatment b) No. of | Sacrificed Log. No. Ovaei:rl:l?F b§c1t36§ial units )
R .| animals on —
Drug Dmgng)o s¢ D(lg:;lso)n used Gi):f}éczgf:nr> Lungs Spleen
Pretreatment _ _
(Control 1) 10 1st 3.144£0.301 ** } 3.087+0.064 * *
Non-treated
— — + +
(Control 1I) 10 15th 5.767 £0.054 5.508 +0.213
TUM-A 2 14 10 15th 4.8734+0.302 %% | 4.911£0.041 *
" 0.5 14 10 15th 5.441£0.136ns 5.371£0.200ns
Me-TUM-A 2 14 10 15th 5.07140.062 %% | 4.737+0.372 % *
l 0.5 14 10 15th 5.433+£0.180ns 5.410+0.251 ns
TUM-N 2 14 10 15th 4.663+0.208 * * | 4.379£0.191 **
" 0.5 14 10 15th 5.566+0.152ns 5.074 £0.293ns
VM 2 14 10 15th 5.321£0.300 * 4.721+0.321 *=*
" 0.5 14 10 15th 4.99540.180 ** |4.983£0.299ns

a) Dose of infection: 0.001 mg (21X103 V.U.)
b) Treatment: started on the first day after inoculation, subcutaneously.
¢) In comparison with Control II : % (p<0.01); *(0.01<p <0.05); ns, non-significant.
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TUM-B(VM)| H OH OH OH 3

n -N OH H OH OH 3

n -0 H H OH OH 2
CPM-TI A H H NH, OH 1

n -IB H H NH, H 0
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50 L L, MHECRKTZERAHEHCTS0DILE,
— 5T in vitro If B O MF R ED B LENH 5 L Bb
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BTN X 512, bhbhoRTik TUM-A,
Me-TUM-A, TUM-N, VM % X0 CPM wiif#:ch
SEIL, ThLFEHOVFhie L THIzITmehi®
AR L, MO HF (SM), HBidflio3H
(KM) AN L B A E TR 5BHRA L b h
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PEOMHPEEN X S HED S Lk 2+ o 7e it 2347
bR T,

BFEP 3, TU & TUM-N 2fI4 5 EBE2T0,
ABEN, T ey bR IO <Y ADEREKE B
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Fie CPM s X 0% VM [t B A T HIC 28 Rt % R 3-
TEEREL OB, KELWI kR EFH . TUM
& TUM-N Z2hZhilodifssH & 0tH L TiEL,
EITE R DI ¥R 3 R BB IFCh ot L& LT
Bo SHI LIFEIKKBR LoNBRB N 5 h, TUM
-N OFFENEE S0 LS D,

& i

IEFEME 3 X O A& % 1§ HB7Rv #ic a3 % Tuber-
actinomycins ORBENRBHIE I 2B T5 & & &
2, v AEBRGKICHT S TUMs 3 Flo BRERs
T, D X5 Ielifa Bico

1) TUM-A, -B, -N, -0, X0 Me-TUM-A o
SEFIREHE H 37 Rv BRicsik 3% MIC 1%, 1% /NIssc
25 meg/mi, Kirchner i@k HC 4 7o\~ L 8 meg/ml
T, in vitro OFEEIILINIBIF VM izigsL
MDTo

2) TUMs (TUM-A, Me-TUM-A % X8 TUM-N)
& VM, CPM L ofiicik, W5 REMED, IR
MHERBD BRIz, L, oA (SM, PAS,
INH, CS, EB, 1314 TH, RFP) ¢ TUMs & OficiI,
BRI I 23D z0 Tods, TUMs EETMET KM
N U E DAZ M ik Uie s, KM 413 TUMs
kT, TUMs & KM roificiz—Fitko, Lis
BRI MR Bt

3) H37Rv B RAEL S R~ v Ak, EYEH
2BHEH 278\ U 358, KT ST X 5 TUMs (TUM
-A, Me-TUM-A, TUM-N) Qb 27F2%s M%)
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Rl b O A O BB IHIZ RS2 5% T, TUM-N %
XUt TUM-A 0% 2mg/E/H (100 mg/kg) %5
IEAHEEEF VM o 2 mg/PU/H (100 mg/ke) B25-HAH
CIREE LW SHEE o

Pl EogEE2s, TUM-N Xt TUM-A 0L
PEEEIER TV 5 0 LIRS Tl

o,

Tuberactinomycins 2 & RS

PSSt EH L ET,

D

2)

3)

b4 ik
S EHERRE - BEFAN - BEPARL « HARBAEWES
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