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(Received for publication December 12, 1983)

The resistance pattern to a new antibiotic DL8280 was studied using the strain H37Rv of
Mycobacterium tuberculosis and the Ogawa egg medium. This organism showed two resist-
ant phenotypes to DL8280, survival curves R1 and R2 (Fig. 1). Lowly resistant phenotype
had the resistance level 5ug/m!/, when measured by the actual count method®”, and the
mutants with this phenotype appeared in the parent strain at a rate of 10~°. Highly resistant
phenotype had the resistance level 100xg/m/ and the mutants with this appeared in the
population of the lowly resistant strains at a rate of 10-%. The upper limit of resistance?
was 100xg/m!{, which was ca. 300-times higher than the resistance level of sensitive
organisms, 0.32ug/ml. To reach the upper limit of resistance, two-step selections of
mutants was needed. Hence, the pattern of resistance development is the obligatory two-
step pattern. It was characteristic that the mutants grew eugonic colonies on initial
isolation. This characteristic was observed previously only in isoniazid-resistant
mutants®~) The resistance pattern to DL8280 was the same as that of the parent strain in
a streptomycin-resistant strain, an isoniazid-resistant strain,a p-aminosalicylate-resistant
strain and a rifampicin-resistant strain isolated from the H37Rv strain.

Keywords | Mycobacterium tubevculosis, F—7—X . Mycobacterium tuberculosis, DL8280,
.DL8280, Resistance pattern i 2 2
DL8280 | 55— sk &ttt CGE) 12 & » THFES 5 F B ¥R 1E Mycobacterium tuberculosis H3TRv ¥k

)—9 -

3 —dihydro— 3 —methyl—10— (4 — (INH),

BloEnssaH L 72 streptomycin (SM), isoniazid
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DL8280 D HTELH I3t P Iz DVW TR ETH# L 727,
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05020, 3 & 1r05059), SM i PEd: 13 Rk % SM1,000
ng/ml &t 1 %/ NI L T%72, INH fif
kB L O RFP fitEHR L, R L < FEdk% INH10ug,
m! $7213 RFP100ug,mi £z BefE | Tl L 72,
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T L KA ERR 2 5B L, IR\ TZ % PAS100ug,”
m/ BEHUCHERE L CTaBEL 2 A L 252103 1 %/
B TH 5, DL8280 1%, %57 propylene glycol 1210
mg,/ ml DEGITHERL, NP FEICERKTHERL,
ZFO 1 B2 RERO 1 %/ E 1007512 7 L ¢ A
BE 27, $#5HI3165X16.5mm DREBEEIZEL,
90°C 6047 L THHEHEH & L 72, ‘
HARRBERR (2 1 %/ NI B2/ 37°C 3L, 2
BT AEAN aNRCHTIOSIRE L TH—LL,
0.1% Tween80 KiEMW TAIL 72, HAEICHEH L 728
WOREIZ, EWE10mg /ml #JFH (10°) &L, LT
10fEFARL TL0ICE - 72, FHEM A2 D DL8280 #
FURMICIBEE ST T0.02ml §OT EITHEIZTY
AL L (Ho¥—4om e %L %S
SHTEHIZT N IAL), 7T A% 5 58 T37C
4EMEERL, RELCBEELEE L ZBEY» S 3
TOLo THEL, NP LBEWEE- TR EERE
12 DL8280 BEHbIzHefE L 72 MR IC Ik D & ) 128l 5 %
DUF 7z, DL82801.25ug, ml I2HKE L 724£% 3EIcH
KL 72413 &< DL1.25a, DL1.25b, DL1.25¢ & 3%
DUz, k2 DL1.25a #k% DL8280 5 ug,/m/ £Zh
ZHERE L CAR 2 YRR IS DL1.25a—5a & e b,
295 LTI &2 DBRIZOWT, FE2 0 DL8280 2 -
BT % survival fraction (EBEEFLHEEAET D
) #7°my b LT, MK (survival curve) %18
5720 FEARIZRTICHUES L 729, SRR £ IE 7 Dbk
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#59 % B 5 5

(clone) MFEIAFY (phenotype) & A7 & 532,
H37Rv #, %o SM fittE#k, INH fiiitkk, PAS fif
R, REP M ERIZ OV T EBEIZ S E—T5 -
72DT, 22Uzl H3TRy sk Bi& 72 1T ¢ (K 1),
DL8280 0.32ug ml ¥z 5 H L 72 5 HE k3
JERR &8 U AR (P) 2Ev72, Blb, bk
FEILIERR & [ U BB 2465 - T 5,DL0.63ug
m/ ER T, FEEEE L W E & REIRI S
Ty, EEERE (R0 TIRREERET L Lo
72 Wo T, BEEZFEDTEIITTRETH -7, 1.25
ug/ ml TR ORE 4 2 LN THEE
% (REBROZAHVUME) »Bonz, ZoEEEED
BRIZ, JEBR &30 5 2025 5 TR R, A 72, B
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B9 ~N&Z &3, DL8280 Mt B D5 E A 4 B 1412 BE
IZ eugonic growth # R THEE L L TERHLN2ZET
HbZDL ) BRI BEZB T A THEH &£ %D eugonic
growth (343 T INH iEE 72T TRH LN LDT
H B3I,

DL8280 > 1.25~5ug,/mi T4y B & 1172 £ 7% 3
“actual count IOV CRTEE # HIET 2 &, WHHEES
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Fig. 1. Survival curves for Mycobacterium tuberculosis H37Rv on various concentrations of

DL 8280.

P is the survival curve for the parent strain. R1 is the survival curve for lowly resistant
strains isolated from the parent strain on the concentrations of 1.25 to 5xg/m/, and R2 is
the survival curve for highly resistant strains, which were isolated from the lowly resistant
strains on the concentrations of 10 and 20xg/m/. Arrows indicate the concentrations of
DL8280, on which the mutants that show a different survival curve from that of the parent
strain (P), were isolated. Dotted line shows that no more mutant has been obtained on the

concentration of 200xg/m/.
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Table 1. Resistance Pattern of Mycobacterium tuberculosis H 37 Rv to a New Antibiotic DL 8280

Number of resistant phenotypes?

Two phenotypes: Lowly resistant phenotype (survival

curve R 1) and highly resistant phenotype (survival curve

R 2)

Rate of occurrence in total viable
population

Lowly resistant mutants with phenotype R 1: 107 in the
parent strain. Highly resistant mutants with phenotype

R 2: 107% in the lowly resistant strain

Pattern of resistance development?

Obligatory two-step pattern

Upper limit of resistance?

100 #g/m/ (ca. 300-times higher than the resistance level

of sensitive bacteria, 0.32 xg/m/)

Resistance level,
measured by the the

Ratio of Rate of occurrence

estimated® or possible

actual count resistance occurrence rate** in
method (zg/ml) level viable population of
the parent strain
Sensitive bacteria 0.32 1 1
Lowly resistant bacteria 5 15 10-%"
Highly resistant bacteria 100 300 1076%107¢""

6 DL8280 200ug, ml ICHBTL2HEEGL I &L
TLRATRETH - 72, Bl b, it _EFE?13100ug,mi &
ZZbilbh,
PL bR A 5, M. tuberculosis H3TRv ¥k D
DL8280 Mt E Z &b L kDT Itk b (£ 1),
1. H37Rv #% o DL8280 fit M FIRE I3 AR R, &
R,D2FETH B, KR (RHR,) OWMHEEL
“actual count HE"EIETS ug/ml, EEHE (FH
A R,) DM MAEEIZ100ug,/ ml ThH b, &8, BER (F
B P) ot tEE120.32ug/ ml ThHS, 2, DL8280
Dt ERRIZ100ug ml TH Y, 2 UIRERMEE O
E0.32ug/ml D#300ETH B, 3. BRI
¥R b EHESEET 5 Z L3R L VT, —B, {KRTE
HEoBEL, b BICEMERE %58 L 2Tl
70 b 7ehr 5 720 B> C, DL8280 132 M. tuberculosis
H37Rv miif 5T (pattern of resistance devel-
opment) |3 two-step pattern T& % .two-step pattern
I3 INH fift £ 8 L O PAS TifETROH LN T B?Y, 4,
DL8280 M #1241 5 BB T4 eugonic growth %
Y, ZOMWHEIZ, ZNF TINH@EREIZ DWW T
O LTV BN, 5. SM fittEsk, INH fifiE#k,
PAS W4k, RFP Wi sk b Ftk & B UM R 2R L
726
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