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IN VITRO ANTITUBERCULOUS ACTIVITY OF DL8280 ON
MYCOBACTERIUM TUBERCULOSIS

—The Mode of Bacteriostatic Activity, Bactericidal Activity, Cross-Resistance and Combined Effect with

Other Antituberculous Agents——
Michio TSUKAMURA?*, Shoji MIZUNO, and Haruo SOTOYAMA
(Received for publication January 7, 1984)

In vitro antituberculous activity of a new antibiotic DL8280 was studied using
Mycobacterium tuberculosis strain H37Rv and the Ogawa egg medium, and the following
results were obtained : 1) The antibiotic inhibited the growth of M. fuberculosis strain
H37Rv and M. tuberculosis strains isolated from patients at concentrations of 0.63 to 2.5ug/
m/. 2) Subinhibitory concentrations of DL8280, 0.2 to 0.5xg/m/, delayed the growth rate of
M. tuberculosis H37Rv. 3) The antibiotic acted bacteriocidally at concentrations higher
than the growth-inhibitory cocentration. 4) Cross-resistance relationships with other
antituberculous agents were not observed. 5) The antibiotic showed additive action with

other antituberculous agents.

Keywords : DL8280 (A new antibiotic), In vitro
antituberculous activity
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Table 1. Growth-Inhibitory Activity of DL8280 on Mycobactermm tuberculosis Strain H37Rv and
Its Various Resistant Mutants

Strain?® Degree of Number of viable Minimal inhibitory
resistance organisms concentration of
(nzg/ml) inoculated per DL8280 (ng/ml)®
medium
H37Rv, parent 20 % 0.63
2010 0.63
20 <102 0.63
H37Rv, streptomycin- 1,000 10 1.25
resistant 10<10 1.25
10102 1.25
H37Rv, isoniazid- 10 20 0.63
resistant 2010 0.63
20 <102 1.25
H37Rv, p-aminosali- 100 15 0.63
cylate-resistant 1510 0.63
15102 1.25
H37Rv, rifampicin- 200 33 0.63
resistant 33x10 0.63
33 <102 0.63
H37Rv, ethambutol- 5 54 0.63
resistant 54 <10 0.63
54 X102 1.25
H37Rv, kanamycin- 200 46 1.25
resistant 46 <10 1.25
46 <102 1.25
H37Rv, hextuple- 1,000 33 0.63
resistant 33x10 0.63
33102 0.63
H37Rv, ethionamide- 30 15 1.25
resistant .15 X 10 1.25
15x102 1.25
Patient H.I 21 0.63
Patient Y.M. 36 0.63
Patient T.H. 18 0.63
Patient M.T. 28 0.63
Patient K.M. 49 0.63

a  Drug-resistant strains, except for the PAS-resistant strain, were isolated in one step on drug
-containing Ogawa egg medium. The PAS-resistant strain was isolated by two step-selection. The
hextuple-resistant strain was isolated by one step-selection with paromomycin, 1,000xg/m!, and
resistant to all of enviomycin, viomycin, capreomycin, kanamycin, lividomycin, and paromomycin.
b Ogawa egg medium was used, and the growth of colonies was observed after incubation at
37°Cfor 4 weeks.
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$12, “actual count 3712 & - 7229, Generation time
D E5EIZ Youmans and Youmans 5 #1412 & - 72%,
HEEROBIEIZBERO FiRIT & - 729

f#fﬁ?b%@iﬂi 158 12 DL8280) A NIRRT % Kt &
L, ZZICRHIEBEE 2 (&2 T A 2 B E OIEA %
whi, DL8280@5%%‘5EJJ:1’}5EQ B ZTENED
DEZEL 72, BB IZRNCAT, » KB SREL
727, BEE I RV ARG STEE A H WV, ERERY S

“actual count &7 (CHHY T 2 HERAHEORE E 2R
L7ze BiftE L CERL 2 EBOBMEAE T &5
L) 76423 (CEXME+IERERE) (n=40) THho72 (&
5)6

FEHBIE19% /N1 B2 1 % F L, DL8280I L I B ATl i
L 72, DL8280I% 5t 3°10mg/m! ¢ &l A 2 propylene
glycol IZWEfEL, ZN2HEKTHRL, ZD1E%E
1 % /INIHE 100 AN L 72, ¥5 il 2165 X 16. 5Smm O
RKEEI2Tm/! TOEL, 90°C605@HE L TR SE
L L7z, BEEA ORI, EIC3 mm DYNHEHD
HoHTTNT LR P, STCIC 485K, B%
BEZ 72,

1 I H| o BlE S 4t | Streptomycin sulfate 35 & Of
kanamycin sulfate, /A% (%) ; enviomycin
sulfate 3 & O kitasamycin, HPEEEE (Bh) ; Isoni-
azid 8 & U p-aminosalicylate, #—#I% (FEH) ;
ethionamide, 1EEFZ B (KPR) ; rifampicin, Lepetit

(Milano) ; ethambutol, #t#f 1k 2% (3K &) ; sul-
fadimethoxine, H 7+ # 3 (3 %) : minocycline,
Lederle (#%() ; cycloserine 3 X U tibione, ¥a By 3554
#E (KK,

B % Ak

1. Mycobacterium tuberculosis H3TRv %k B L X %
PRI AR 1239 % DL8280N FH FH 1k VEFH
M. tuberculosis H3TRv #B L U H37Rv #REIR D
KFEPREAI R O FEE 13 DL8280 0.63—1.25ug/

Table 2.
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L& - TE4giclliE &7z (Table 1), BESHEE
’HE 5% 3 “actual count &” THRIZE L 72354, DL8280
0.63ug/ml 2 & > THEBE%MIEZ 4172 (Table 1), %
72, B> B3y BERR20%k > DL8280IZ ¢ 2 B i % 9
ERBTETHET S &, 200k 18%ki31.254g/ml T,
B 2Hb2.5ug/ml TRHIEE 7z (Table 2), =
U200k H 5 BRIZPUREILFN ST E 2 R E QKT H Y,
15% 3 streptomycin, isoniazid, rifampicin, étham-
butol 2EL AR ECTHEORTH - 72,
. DL8280ifit 141 7 e 2 DFAEALHNIC 4§ 2 B 1
DL8280ffﬁﬂ§% 3 H37Rv ¥R A= #7108 — 1074 1 1@
DEE TR E N7z, DL8280 1.25ug/ml ¥l HH
L7283, FEHRAEREKICIC 1E EIETRE S,
Z % DL82807% L 5tz kAt L 72#kid DL8280 Sug/
IZTHETH - 720 ZOHWDIE 2 DPFEALENI T 5
B2 FRO R M & BT 5 &, WEOMICEIL
Z%H 72 (Table 3),
3. BH1E T DL8280 Generation Time JZIE{E
F
DL8280 H37Rv AR IZ % 3~ 2 SE e F 5 1k 18 B 13
0.63ug/mil & |ESNI2hY, ZHEL T E 7 DL8280
DHEAETTLH, BEROREIZBIEI NS, RHIEILE
12 0.2 —0.5ug/ml DBETHRZ -7 (Table 4),
4 . DL8280 & Ao HikEizsl & DBt FA%hR
BRI EE 2 4> Tl % SEHEBIE R ER Moo Hiks
H|DIAE DY, DL828ONFEFRHILTER I V2272 5 3%
252 50ERBEL Y, EHLHEIIRD LN h
-7z (Table 5), Z DAERIL, DL8280 & M HiAHtLHAl
EDORICIEPL L AR D 2oV 2 & 2779, DL8280 & il
FERERI O OEFZH R I AEINE) (additive) TH 2B L BDH 5
nz,
5 . DL8280#HILH i 43 % B BEEH
DL8280IE 3D ) DFEBE R H 5 Ik L T24
REFEIOREICE D, 274 D iRV SR %2R L 72 (Figure
1),

Susceptibility of Mycobacterium tuberculosis Strains Isolated from Sputa of Patients

Number of strains showing growth

Concentration of DL8280 (xg/ml)
10 )

1.25 0

0 0

2 20

Bacterial suspensions, 5 mg wet weight per m/, were prepared from a four-week-old culture of
the test strains, and their 0.02m/ sample each was inoculated onto each medium containing DL8280
or not containing DL8280 by a spiral loop. The growth was observed after incubation at 37°C for
3 weeks, and the number of strains which showed-similar growth to that on the control medium was

recorded.
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AE|TIE, F& LT M. tuberculosis H3TRv BEIZ K
3% DL2BODHIKELEIER DR 2 7R L 72,
tuberculosis H3TRV BRDFEE #0.63

DL8280ix M.

Percentage of surviving organisms

O 1 1 1 1 1
0 0.63 125 25 5 10
Concentration of DL8280 (ug/ml)
Fig. 1. Bactericidal activity of DL8280 on

Mycobacterium tuberculosis strain H37Rv growing
in dubos liquid medium for 14 days. As to details of
the method, refer to Tsukamura, M., and Mizuno,
S. : In vitro antituberculous action of minocycline
on Mycobacterium tuberculosis, Kekkaku 58 © 379~
384, 1983.

Table 3.
Antituberculous Agents

M $£59% B 7%
ug/ml DPRETFEALICHIEL 72, T2, BED> LB
L7z M. tuberculosis BRODFEE 2##11 ug/mi TRHIEL
720 ZOFRBEIIEBEIZ, 200~300mg NFEO %5 TH
FEINHLMARE 2 ~ 3 ug/ml ExtH L TERERK
&), TOAMEAEFETCELLNTH B,

Table 4. Generation Time of Mycobacterium
tuberculosis Strain H37Rv on Various
Concentrations of DL8280

Concentration of DL8280 Generation time (hours)

(pg/m))
0 10.9
0.1 10.9
0.2 14.4
0.3 18.0
0.4 25.2
0.5 43.0

The generation time was measured by the
method of Youmans and Youmans using the
Ogawa egg medium (Youmans, G. P, and
Youmans, A. S. : A method for the determination
of the rate of growth of tubercule bacilli by the use
of small inocula. J. Bacteriol. 58 : 247-255, 1949).

Susceptibility of DL8280-Resistant Mycobacterium tuberculosis H37Rv Strain to Various

Antituberculous agent

Minimal inhibitory concentration of agent,

measured by the actual count method (ng/m/)?

H37Rv, Parent

H37Rv, DL8280- resistant®

Streptomycin sulfate 5. 5.
Isoniazid 0.05 0.05
p-Aminosalicylate 0.1 0.1
Kanamycin sulfate 25. 25.
Enviomycin sulfate 12.5 12.5
Ethionamide 20. 20.
Rifampicin 25 —3.0 25 —3.0
Ethambutol 1.25 1.25
Tibione 0.32 0.32

a The growth of colonies was observed after incubation at 37°C for 4 weeks.

b The DL8280-resistant strain was isolated from the parent H37Rv strain at a rate of one per
10°—107 viable organisms by inoculating the parent strain onto an Ogawa egg medium containing
DL8280, 1.25ug/m/, and was resistant to 5ug of DL8280 per m/.
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¥ 72, DL8280IZ HBHILIBELIT T ¥ L TESE
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PRIERE L, ZOEAERIZKEEOIHELA & [F
LT, INH LiZB% > T3,
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Table 5.
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DL8280I3 A% % o xf L TREEA %~ §. EL, =
DORRBEVERA I, B S N 545 8200~300mg 7> 5135
NBMAMEE2 ~ 3 ug/ml T, HE N FWATIIL N,
L # L, DL8280%* RFP, INH, SM & L 5 % & 1% Hi
RERGR & Y 5 & ) BBEIER 28§ 2 2 L I3ER
2B 5,
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b
1. DL8280ix Mycobacterum tuberculosis H3TRv

Combined Effect of DL8280 with Various Antituberculous Agents on the Growth of

Mycobacterium tuberculosis Strain H37Rv

Medium containing: 2

Minimal concentration of
DL8280 which caused complete
inhibition of growth when
used singly or in combination
with another agent (ng/m/)

DL8280 alone 0.63
DL8280 + Streptomycin, 1 xg/m! 0.63
DL8280 -+ Streptomycin, 0.5xg/m/ 0.63
DL8280 -+ Isoniazid, 0.02 xg/m/ 0.63
DL8280 + Isoniazid, 0.01 xg/ml 0.63
DL8280 + p-Aminosalicylate, 0.05 pg/m/ 0.63
DL8280 + p-Aminosalicylate, 0.02 xg/mi 0.63
DL8280 + Kanamycin 10 xg/ml 0.63
DL8280 + Kanamycin, 5 xg/mi 0.63
DL8280 + Ethionamide, 5 pg/m/ 0.63
DL8280 + Ethionamide 2.5 xg/m! 0.63
DL8280 + Rifampicin, 2 xg/m! 0.63
DL8280 + Rifampicin, 1 xg/ml 0.63
DL8280 + Ethambutol, 1 xg/ml 0.63
DL8280 + Ethambutol 0.5 ug/m/ 0.63
DL8280 + Minocycline, 1 xg/m/ 0.63
DL8280 -+ Sulfadimethoxine, 2 ug/m!/ 0.63
DL8280 + Sulfadimethoxine, 1 xg/m/ 0.63
DL8280 + Kitasamycin, 10 xg/ml 0.63
DL8280 + Kitasamycin, 5 xg/m! 0.63

The concentrations of DL8280 tested were as follows : 5, 2.5, 1.25, 0.63, 0.32, 0.16, 0.08, 0.04, and
Ogg/mi. The media with or without DL8280 were inoculated with one loopful (0.02m/) of three
different bacterial suspensions, Img wet weight/m/, and its 10-% and 10~* suspensions. The media
inoculated were incubated at 37°C for 4 weeks, and the minimal growth-inhibitory concentration
was read on a series of media showing discrete colonies in control medium. In this experiment, the
inoculation of a 10~* bacterial suspension gave 76+ 23 colonies on drug-free medium. The data in
thistable were observed in the media, each of which was inoculated with this amount of viable

bacteria.
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YRB L O ZF N b HE L 22 DFURERHI RO 5
BF#0.63ug/ml DBETELICRIE L 72, 272, H37TRv
¥R & 53 B L 72 DL8280MT bR N FE 13, BEAIPUAE AL F
&> THKRER UBETRET AL S N 0E- T,
DL8280 & BEAnFTAsAZ A DM IZ R XIS e v 2 &Y
b7z,

2. BEI LI NI M. tuberculosis23% 4 1.25
ug/ml F12FZNLUTCREZHLEZ N, 2HDA
132.5ug/ml THRBE#HIEI N,

3. DL8280IZ B e L BELLT (0.2~0.5ug/
ml) TYH M. tuberculosis H3TRv ¥RDFEE % B S &
72,

4 . DL8280 X o HiiEiz &l & o HF AZh R I3 AHMAY

(additive) T, Xyl C AL THELZI LY
weEbnz,

5. DL8280ix M. tuberculosis H3TRv#RIZxT L C,
FHMIEBE B2 5 BE CIIRENICERL 2.
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