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Mycobacterium tuberculosis strains H37Rv and Aoyama—B and Mycobacterium bovis
strains Ravenel and BCG (Japan) developed two phenotypes of mutants resistant to ofl-
oxacin. Higher resistance was obtained only by inoculating lowly resistant strains on me-
dia containing high concentrations of ofloxacin. From parent strains, only lowly resistant
mutants were isolated. Therefore, the pattern of resistance development of tubercle baci-
1li to ofloxacin is two step—pattern. Both lowly and highly resistant strains showed the
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same biological and biochemical characteristics as had the parent strains.

Virulence to

mice of the resistant strains were the same as that of the parent strains.
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dAH D 1, FPEWE Ofloxacin (IHZ DL 8280,
LIT OX) Dl Dis#icE I ThH 5 T L2 HE L
B3, TDO X ZfifERk OIGRIC R 5 8, BHEGER
2~348 GREDOFEIFHIIE4LH) TO X tAS
HENSRET L Db o1z, £ T, #EKEDO
XM EIC DUV THEAH7S BRI AT S T EPREE
Bbhtz, AHEE, TOHMTITNE 10,

il

BRAE
{FFHEIZ, Mycobacterium tuberculosis H37Rv
B L UHFILBEK, divric Mycobacterium bovis
Ravenel %kBLUBCG HAKKTH %, HiHllidd~<TI
BN L 7o

NEEI ORI, KR (1 % KH, POgq 8L 1
% sodium glutamate), 100ml; £89%&, 200 m{ ;
glycerol, 6 ml; 2 % malachite green KiZ#K, 6
ml T, TH%x 165X 16.5 mmORAEREIC 7Tml 2%
HE LT, 90° C60MEIC L 0 FlmEEM & Lo BIRD
BRI, 1H&EEET.2mlA#EEL S 28504
HTi -1,

FERE D O Xt RO FE I BEROAEA R Y,

EHEWRSB LU Z 0 508 L itk R ZE D
HEEGBER L7

7 U AT BBHDREIZRD T & ILITE > 120
fEHLIz~Y 2L, dd-YRD SPF fitk~v 2T, &
ERBAIAI DA E (L, 24.5+ 1.1 g ThH -1z, T20LD
<9 REA4ILTOD I FIcHL, &&ic, M. bouvis
Ravenel DO, O X{EfHEvk, O XStk 2 & #

*From the National Chubu Hospital, Obu, Aichi 474 Japan.
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B 1mg FOREERNEN Ui, &kE &/NI5EH 2 Bk
BEH»S 2mg/ml OEBEFO, 20 0.5ml 5%
B&t L1, BERSNAERICE T NAEERAL, &
BAEI0ERIRLTI075 T THRRL, SBREE /N5
HUCHERE U TRIE Lo, BEREAERIBALIE, FFRS. 0 X107,
O X &R 2.3 X107, O X Btk 2.0 X107 THh -
foo O X{BMttERRIE, F¥AZOX 1.25ug/ miSH
IR L CRE LABREEEICHR LTV, £/, O
X SRR, O XEMmtEAk%E OX 104g/ m/ B HERE
LTEBEEEELTHEL, ChE2FicOX50ug/ml
BEnc R L T BEERICHRTE60TH B, <
Y RIIKT BENR, v v 1 EOMBLUFicEEh
1AM TER Lic. HER 1 BOMRBT, 883
lEp=w 2428, ZOMBLOHFE2abECREL, &
21T 5 fERDKEMA TH—b Lize THITHIEZD 5 %
BD2%NaOH%2MATRAL, InE10 1 THR
Ltz BOIOBBERBLUVZOFRELRWEOLET
0.02m 7 g >/NIEEHICEERE L, 37°Clic & LT 1 DO
TR H T 0 3EDOREMAEMHEH Lic. £HEKL 3 AKE
BICH A o LDL, v RERNIC4BUEERLHE
EHTTORE B >1-DT, 4BEERICEERE
KAt wvRicstd 2EAIE, =v 21 RO /-
BIFRIEE N EERATED L,

# & ®me0E 105

BRER

BERED Ofloxacin THERX

M. tuberculosis H3TRv#®D O X MR IZRTICER
HELDTY, TTIIFRENEWV, M. tuberculosis &
BB LT M. bovis Revenel BEBLUPBCGH®D
iR, Fig. 1 ~31KRLTH b, WIhd, H3TRv
HEBLERTH S, BB, MEREE (RRERLTS
HEMBRORDS 32 D TH 0, EMEESHES D 2
BPEhid 5, single colonies ICH*KF % «clones” @
HERERTH LR, MHERRAI 2B ULHEL, TO
ORIV, EitERIZERERS S one step—se-
lection THE B ERTEL L, —H, EftEike 28
L, CWA2BEHEEDOX25F T A8MIcEELT
BUDTEMERESSCEBTE S, b, MHEER
i, REEOMEEL 28T 52Dic 2 @D selectiond’
PDERER, “two step—pattern” TH 5,

OfloxacinHEE D EWMFH, HLFHHER

M. tuberculosis H37TRv ¥kB LT M. bouvis Rav-
enel ¥RODERE, O XIEMMHERRE L OO XSt #k D 4
RAEHERE L7205, O XEbRIZEROFHMERE L
TWT, RHREDHEERZRHT T LBTEE L7,
(Table1)o

Table 1. Comparison of Biological and Biochemical Characteristics between Parent Strains and

Ofloxacin-Resistant Strains

M.

tuberculosis H37Rv
Parent

M. bovis Ravenel

Lowly Highly Parent Lowly

resistant

Highly

resistant resistant resistant

Growth at 28°C -
Growth at 37°C +
Growth at 42°C =

Resistance to NH20H.HCI, 125 ug/m1? -
Resistance to thiophene-2-carboxylic acid

hidrozide, 1 ug/ml?

+

Resistance to sodium salicylate, 0.5 mg/ml?
Resistance to p-nitrobenzoic acid, 0.5 mg/ml?
Arylsulfatase (14 days)

Nitrate reduction (24 hours)

a - Esterase

B - Esterease
Niacin
Nicotinamidase
Pyrazinamidase

N

Glucose as C source (glutamate-N)
*

+

Growth on Sauton agar medium
Cord formation +

— — 4% +-% +*
+ + + + +

+
+
|
|
I

|
I
|

|
|
| + + 1+ |
I+ + 0+
I+ + 0+

o+ttt
o
|

+
+ 1
+
+ o1+
+ o1+

* Scanty growth. a Tested in Ogawa egg medium.
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Survival Fraction ( Log.)
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DL8280 Concentration ( pg/m )

Pattern of resistance development to ofloxacin (DL 8280) of
Mycobacterium tuberculosis strain Aoyama-— B,

Fig. 1.

P is the survival curve of the parent strain. R1 is the survival
curve of lowly resistant strains, which were isolated from single
colonies growing on the concentrations indicated by arrows on P,
and R 2 is the survival curve of highly resistant strains, which were
isolated from lowly resistant strains on the concentrations indicat-
ed by arrows on R 1. Dotted line shows that no higher

resistant
mutants have not been isolated. Growth of highly resistant strains
on the concentration 50 #g/m/ was unstable.
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Fig. 2. Pattern of resistance development to ofloxacin (DL8280) of
Mycobacterium bovis strain Ravenel.
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Fig.3. Pattern of resistance development to ofloxacin (DL8280) of
Mycobacterium bovis strain BCG (Japan).
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Fig. 4. Virulence in mice of the parent strain
(O—0), lowly ofloxacin—resistant strain ((J—
(D, and highly ofloxacin—resistant strain (A—
A) of Mycobacterium bovis strain Ravenel exp-
ressed as the viable number of bacteria recove-
red from the lungs.

Ofloxacin TEEND 7Y X ICXHT 2FN

<o 2 DB LUFIcE T NS EEBMEEERELT,
M. bovis Ravenel HROFEME O XEMMHR & O X &
RO = v 2 icxtd 2 HHEEE Lichs, O Xtk
LERORBlicENDEARH L3 TEEh -1 (Fig.
4BLL5).

£ -3

M. tuberculosis 8LV M. bovis @ Ofloxacinii
HIERIZ, XT two step—pattern TH O, MHEx
BRI 2BITH>7c, MHEEDOREE LTI, KR

(1.25~5 ug/ml fitth) E&EmttEQO0ug/mi Ll ki)
D2BRENRBENEKTT, SR SIHEDOBRR IS
Wo ZDEHM two step—pattern 387 iC M. tuber-
culosis ® I NH i cRHE T 39, UL,

I NHfitEDEE&1E, M. bovis Oifitth K i3 single
step—pattern Td - T, M. tuberculosis & M. bovis
& TERADRLE T 38, Ofloxacin B8 L Tid, M.
tuberculosis & M. bovis & dIT two step—pat-
tern Th B R THENTDH 5,

& 12 @i Ofloxacin it & 3 MfEIEED 1 FEER
BEOREY WS Lo, ZTOR, |EFATHRLER
DEH L. BB, —H Ofloxacin MEEIVDEE
wrhuc it s L, Tndsi b3 TEKL L THRDREIEALL
TeREBIDSD oo COLDBHRIY, 5% TOILFRH

i o HEe0Bs HI0T
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Fig.5. Virulence in mice of the parent strain
(O—0), lowly ofloxacin—resistant strain ([J—
[, and highly ofloxacin—resistant strain (A—
A) of Mycobacterium bovis strain Ravenel exp-
ressed as the viable number of bacteria recove-
red from the liver.

B TEBRINKE 70T, H50IF Ofloxacin Mk
HOBNORIEEIET > TOWADTREOSLEEZ I,
AHOWILIL, TDHDICEMBLI-DTH B, Dk
13, Ofloxacin MMHEEDAEYIEN « H L2 MR IZ
AR EZE > TRV L, £/, v v RicWT 23806
fELTiR0wiEs-tz,

& B

Mycobacterium tuberculosis H3TRv #k B LU &
1 B #k il ¥ ic Mycobacterium bovis Ravenel ¥k
LUBCG (HX) #%dD Ofloxacin i #EE R i3 two
step—pattern TH 0, MHERBRBI 2B ThH -1 &
Mk, B, BEtkh SRS NG, ERHEER» S
DAHDEES NIz, Ofloxacin MR, (&R & &t
Htkb, Bk& R CEYEN, EAFEAERER U
F7, v RITHTBHE NS, EHkE Ofloxacin &,
ERHE RO T E RIS > 12,

X 2
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