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woE g ok B B B -8 WA M

BAREM AR HMAEY) « RRFHE
St WR624E9H 18H

IN VITRO ACTIVITIES OF RIFABUTINE AND RIFAMPICIN AGAINST
VARIOUS MYCOBACTERIA, ESPECIALLY MYCOBACTERIUM
TUBERCULOSIS AND MYCOBACTERIUM AVIUM COMPLEX
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In vitro antimicrobial activity against Mycobacterium tuberculosis, M. kansasii, M.
marinum, M. scrofulaceum, M. avium complex, M. fortuitum and M. chelonae (subsp.
abscessus and subsp. chelonae) of rifabutine (RFB) and rifampicin (RFP) was evaluated by
agar (TH10) dilution method. The activity of RFB was higher than that of RFP in all
species tested, based on various MICy,. RFB showed a higher activity against M. kansasii
(MICg, = 0.1 ug/ml), M. marinum (0.1 ug/ml), M. scrofulaceum (1.56 ug/ml) and M. avium
complex (1.56 ug/ml). All M. tuberculosis strains susceptible to RFP were susceptible to
RFB and RFB was somewhat active against RFP-resistant M. tuberculosis. Incomplete
cross—resistance between RFB and RFP against M. tuberculosis and M. avium complex was
observed.

Microbicidal activity of RFB against M. avium complex growing in Dubos Tween—
albumin medium was higher than that of RFP.
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ETAT, b bOEIEHDOM. avium complex 4k
fEDE# 121 Kanamycin, Ethambutol, RFP Z®
fhx & ZHIPHBED ™ BECHV STV B2,
INSDEAD S B in vitro AT D H LD THIE,
RFPicfb %1 RFB 2BV ML L OahEHS
RTEIOTREPAIDEEDNSE, TIT, A
RFB ot~ a,x2 57 ) 7iEM4AFEIT 2 FEH & L
T, &1, M. tuberculosis T M. avium com-
plex i &9 2 FEIDHRHEDIRE XS % in vitro
HE NI M. avium complex 1259 5 in vitro
BEHEE RFP 020 b & HBRET L e O TUITHE S
%o

MR EAHER

1. W ¥

M. tuberculosis 25 ¥k CGEZERR 3K, BFLERK 22 ¥0),
M. kansasii 19%, M. marinum 10 ¥k, M. scrofu-
laceum 19 ¥k, M. avium complex 52 ¥k, M. fortui-
tum 20 ¥k, M. chelonae subsp. abscessus 20 ¥RK& T
M. chelonae subsp. chelonae 20 ¥k @ §t 185 ¥k %,
THIOERH 320k 2 %7 Y+ ) vl Miiller—Hinton
HERERICHRIEEL, £ U HMER % Dubos
Tween® —albumin ¥ #i (Difco) Tk &%, 4°C
R, RIcEEA T AR~ L, 37°C,
17272 U M. marinum i OV M. chelonae subsp.
chelonae 1£ 33°C, 3~THEE L /- b D2 EKBRITHEL
too 1B, M. avium complex @ 2kkiZ VI h &AE
BPRERE & b OFES Bk T, TH10 BRFR ETF
W, BEH (SmT) KERLELFETLLDTH 5,

2. % Al

Rifabutine (Farmitalia Carlo Erba, Italy) ¢
IZ Rifampicin (3—8E8) A4t L7,

3. FHIRSZ AR

B A D 100~0.0125 pg/mlIcE 3 2 {SREEETR
WAEET THI0 BRIEMW Lic, Dubos ARG B E
D # 108 CFU/m{ ® 5ul % Microplanter (Model
MIT-P, #EARBIER) 2H0T1HROERICRK 27
HROBEEZ®Xy b LT, ZLT, 5% CO, RIETTE
FHEDVIBRE 1 37°C (M. marinum % 33°C), 14 H,
F R ERBTHBE 337°C (M. chelonae subsp.
chelonae & 33°C), THEBRRBRIIEBEL L A6N0K
W, STLTOEERELMS SN > IBADE
HlOR/NEEE b > TUZEIC T 2 R/ NEBHIEIEE
MIC) & Ui,

4. REIEH

RFB&.%5 Wik RFP @ £ 0.0125, 0.025 % ¥ 0.05
vg/mlEBH 5V IdIEEE Dubos MRS 5 ml % A
N BRE (145X 15mm) i M. avium complex

N—260 # ® Dubos AR 5 B BE O 10* %
%, 37°C, 4HMITbk - THEEL, ZO—E
HHics1 5 CFU % TH10 BRFHR A H W TEHRI L 72,
183, Bl&% T 738 - 72 Dubos AR W TD RFB
Wric RFP o AEKicxtd 5 MIC 13, 202h 0.025
peg/mi I 0. 05 ug/ml TH - to

] S

1. RFBtric RFP O3 M. tuberculosis fEH

M. tuberculosis %k (Hs; Rv, Hy; Ra RUFHIL
B) &g 5 RFP ® MIC i3\ d 0. 1ug/ml TH -
fedicxt L, RFBTId < 0.0125~0.025 ng/ml &K
» ot (Table 1)o THITK LT M. tuberculosis ®
HEEER A RR 22 MRihic i3 Fig. 1 offARICA SN S
£ 91T, RFBifittic RFP O @& o L TEZ DK
W6 B (MICy 1345 12.5 %100 ug/mDIA) & &%
HOEWV 16 Bk (MICy 1345 0.05 % 0.2 ug/ml)
B 2d -t £, Fig. 1ITRT DI, M. tuber-
culosis It 4 2 i EH 0 MIC 13, HHFHICHE
(P<0.005) 72 4HBE (r=0.98) 2/~x L7, &L, M.
tuberculosis iIXf 9 % RFB & RFP & OfjIicAR
REMM (2 VIERERZW) b 271351, mEEH
D M. tuberculosis icxtd 5 MIC OFHBARIf% % % 4 (5]
RARBERCTERENE DO THEH, EBICEOLN
FERRBER D TRTLIB D TH -k - T,
M. tuberculosis ixf L Tid, RFB & RFP & Dffjic
SRV REMERKIIE S, RFB OHEEED A H
RFPOZNELD &B->-TWABE I Ehbhot,

2. FEHEERBEICHT 5 RFB & RFP OHEF

H

THE—FEL T Table 2 IS/R LTz TS5
&9, RFBRVWINOHBKERICKHL TS RFP &
D bEOWHEEREZR L, BB, RFB OBEERT
b5 M. kansasii, M. marinum T M. scrofula-
ceum I3 B MICg 1221 E0 0.1, 0.1 %0 1.56
ug/mlThH-1DicxtL T, RFP T3z 0 3.13,
0.39 % V' 6.25ug/mlTdH » 1z, fh, BEREBHET
»3 M. fortuitum N M. chelonae icxf4 % RFB

Table 1. Susceptibility of stock cultures of
M. tuberculosis to rifabutine or ri-

fampicin
MICs (ug/ml)
M. tuberculosis - - - —
Rifabutine | Rifampicin
Hs7Rv <0.0125 0.1
Hs7Ra 0.025 0.1
Aoyama B 0.025 0.1
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>100

No MICg(ug/ml)
I Group of _ Rifabutine Rifampicin

s} Strains \11¢ 548) MIC g9 MICsp MICso
o L A 6 125 12.5 100 100
E
£ 12s B 16 0.0250.05 0.1 0.2
32
O
£ 313f
3
‘S o
: 0.78} r =0.98
o
S (P<0.005)
= 0.2}
6
o
= 005
=0.0125

<0.0125 0.05

0.2 0.78

3.13 125 50 >100

Logy; MIC of rfampicin (u#g/ml )

Fig. 1. Relationship between MIC of rifabutine and
that of rifampicin to clinical isolates of M. tuberculosis
a) MIC at which 50% of strains was inhibited.

b) MIC at which 90% of strains was inhibited.

Table 2. Susceptibility of various mycobacteria to rifabutine and rifampicin
] Number MICs (u#g/ml)
Drugs Organisms of
strains | =0.0125 0.025 0.05 0.1 02 039 0.78 156 3.13 6.25 125 25 50 100>>100 MICg®
RFB | M. kansasii 19 7 3 3 1 0.1
M. marinum 10 2 3 4 1 0.1
M. scrofulaceum 19 1 2 2 5 6 1 2 1.56
M. avium complex 52 1 1 715 10 11 4 2 1 1.56
M. fortuitum 20 8 8 4 6.25
M. chelonae (abscessus)| 20 1 6 11 2 25
M. chelonae (chelonae) 20 3 6 3 4 4 50
RFP | M. kansasii 19 1 4 10 2 2 3.13
M. marinum 10 2 4 4 0.39
M. scrofulaceum 19 4 2 1 6 4 2 6.25
M. avium complex 52 2 7 14 13 3 7 41 1 50
M. fortuitum 20 2 486 100
M. chelonae (abscessus) 20 12 17 >100
M. chelonae (chelonae) 20 1 45 10 >100

a) MIC at which 90% of strains was inhibited.
b) Number of strains showing the MIC,

DHLEER. S RFPICB T 5 £ 0 biih - 7243, RFB
ORHFAEFR I T 2 HEEME 3 LR OBRER I
BIEEHEOVSD T -2,

L ZAT, RFBifivtic RFP @ M. avium complex
Xt AHEERIC VLTI, RO LD THIRAEB K,
RFB i tfic RFP ® M. avium complex &t 52 #Ricxt

T3 MICq 132 ZEh 1.56 MM 50 ug/ml TH O,

#->C RFBOHEEMIZ RFP O h @ 32 iR\ T
Licts 3, mAICK T 5 HAE O RERERZEAH (Fig.
2FAK) ILoW\WTHBE, RFBO. 78 ug/ml BZHE
13 86.5%Tdh->teDicxt L CREIEBE®D RFP icxfd 3
Zzhi33.8%icd ¥, 7 RFP 3. 13ug/mi &3
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% F63k F3E

>100 Cumulative % of strains susceptible to
Drug the indicated concentrations (#g/ml) °
50 0.39 0.78 1.56 3.13
Rifabutine 65.4 86.5 94.2 98.1
Rifampicin () 3.8 17.3 44.2
S 125
5
®
3
3.13
)
5
E]
a
® 078}
RS
S
o
o 02
b
E" 0.05 } (P<0.005)
r °
=0.0125 |
14 PR 2 N

§070125 0.05

0.2 0.78

3.13 12.5 50 >100

Logy MIC of rifampicin (#g/ml)

Fig. 2. Relationship between MIC of rifabutine and that
of rifampicin to M. avium complex strains
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Fig. 3. Antimicrobial effects of rifabutine (A) and rifampicin (B)
against M. avium complex growing in Dubos Tween—albumin

medium.

Symbols:O Control ; @ 0.0125 ug/ml; A 0.025 pg/ml; A 0.05ug/ml,

BHo 52 BIERFBOZEND 1/2UFTTH - 720 &K
EEIcx 4 % RFB & RFP O HiEEHORMICIE M.
tuberculosis TH bt L RIBRICER (P<0.005) 72
R (r=0.82) BALNT, L L, mEROHAR
X9 5 MIC O AHBARE MR & v 18 5 nkcEFEE M.
tuberculosis DBBITB T 5 LEBRBSHHEERZ L
LD 5, WEARICIIERBREMMERKILL T L

EWi &I, 51T, 2olEFERIGE M. tuberculosis
DEBITBIFELDHE LI RFPAlIcE-TWwWA T L
M5, M. tuberculosis KBIF BFE LD & M. avium
complex I£Xf 9" % RFB OHiEiE 13 RFP 0 2 h &
DELLB-TWVWB I ENbh- s,
3. M. avium complex iZX{4 % RFB & RFP ®
T
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Fig. 3 2R3 &£ 512, RFBWA 13 0.01254g/ml T
FEMHIENT, F720.025 RV 0.05ug/ml THREHIC
Bx, BETIREE O HEBCEEEREFEANA LGN
tzo Thizx LT, RFP B Ti30.025£g/ml T RFB
@ 0.0125 pg/ml i i3IFIEET 2 HEMEZRE, £
0.05¢g/mi T RFB @ 0. 025 ug/mi 1213 1XVEH T 5 5%
HORENAOSNIITBEE D - T,

% -

AEOKEIC LD, RFB D M. tuberculosis IZXtd
% in vitro UETEMER RFP £ 0 bW &, RFP B
SHHKIE RFBic LT& 0 EZNE (16 %P 1585 <
»H, RFPTitHE#k 68 3% Ot X b EWFE
ERTTEBDHY, FAOHEDD 2BRTHL
WTEt, HiZ, RFBICIC RFP ® M. tuberculo-
sis IO AHEEE ORI ZAERISHBIMS A S s,
AR BEREEREMEREC TRV LS
MhEE ot

Woodley & Kilburn® i3, M. tuberculosis &t 1,110
¥eo RFB iz RFP O 1ug/mlicxfd 5 &5z
% TH10 R %2 F WV THRET L, RFP MK S
~NT RFB e bEZHTH - 7248, RFP fithkd 44 theh
16813 RFBEZMETH -2 2 & H 5, mEAIRII
SERTASEMMERAE U W E BT W3, 7, Heifets
& Iseman® (3 TH11 R % W T OMET T, RFP
lug/mli&szW M. tuberculosis i RFBO0.5ug/ml
LTI NTEZMTH > 7ed, RFP 10 ug/ml it
HHRD 12 %13 RFBO.5ug/mlIcEZHETH - 1c &0
Jo

Cynamon'” i3, RFB ® M. avium complex (20
) ioxtd 5 MIC %2 THIO BRAHOWTRAIEL LT
%, MICs5,=0.25ug/ml, MICg=1pug/miTdh -7
LW\, F 7 Heifets 52 13 THI1 BRAH VB4,
MICs5=0.5 ug/ml, MICg=2ug/ml ThH-otcE\ S,
Ik H TH10 REEH A W THRIGE U 72558 T3 MICs,
=0.39ug/ml, MIC4=1.56 ug/ml TN SDHE L
BIEERTH - 72,

LIAT, SEOFHA ORBREHEIC LN, M.avium
complex 52 kD 5 5 96.2 %13 RFP 0. 78 ug/m1 i<kt
LTt TdH - 705, 86.5% 3T nEEEED RFB
wxt L TRz ThD, £/ 1.56ug/mld RFP &
RFBicstLTdZzTh 82.7 % Wi, 94.2 %5k
ZHTH >, TORMEIZ M. avium complex DH
94 %% RFP 1 pg/mi et LT HAMM T % 5 0kt
LT, 81~86%id RFB1ug/mlicx L CTEZMTH -
7 EVHEADHED?Y L 3EEMO DO TH B, 1,
F 4 12 RFB i vfic RFP ® M. avium complex it
TAREERAOMIC S, M. tuberculosis iCBF 515
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& LERE, BESHEESS D, TRUREME GREK
) BBRALL TWIEWLW I RS LT,

RFB 3 M. kansasii, M. marinum, M. scrofu-
laceum 23t L T b BOHEFE®ZET 5 & VP %58
BB, 2OBRER, MICy TORBICHWVT,
RFPIZBIT B3 LD bV DTH -7, i, dodFE
BHRETH B M. fortuitum x4 3 RFB OHEEHEE
HEH a8 d 5 72 (MICgo=6.25 ug/mbD DKL T,
M. chelonae WXt L T3 55 » - 7o (MICgy=subsp.
abscessus T 25ug/ml, subsp. chelonae T 50 ug/
m) B, IS OREBEICHT 5 RFB OHEEMES
RFPICBIF B LD b5h - 1,

RFB ¥ vric RFP ® M. avium complex X9 %
FEERE NS OIAIEH Dubos RIARMEH VT
Wit L& T A, RFBOBEERE RFPICBT 5 &
DbV EMBEShIcEN (Fig. 3. EHEH S T
&3, RFBO.05ug/ml &R 10 HEICB WL
TEAME CFUDETRAONKIETH %, EFEH
%13 Perumal 5 @ THY broth W/ KR TH A
LNTVWBREIATHBH, TOFREIO>VWTIZHSH»
TRV, &5V SBRRTV S &S it o%
BHORZ, H5VEALLOBUMEOERK LSS
Db LB,

RFBO#i< A a~Ns 57 ) 7iEHS RFPOZA KD
bW Eo—FE LT, RFBOEVIENBRMY 1
& D AEHFD RFP & 0 bHIEMEEENANK DA DAL
PFNTEITLBDOLE LAV,

¥ & B

REWIREMDERE 7 BRE:T 185 4ot 4 % Rifa-
butine (RFB) f¥ic Rifampicin (RFP) D HUE(E
HicoWThRE L, DTFoMREER 7,

1) invitro UEIEH 2 &KX (TH10) FHREIC K -
TR LIZE T A, MICy DHBKIZBWVWT, WFho
BREICH LTd RFBICBWT RFPICBIF 5L bl
WHE N %R L 7, Fic RFB RBERBRTH 5 M.
tuberculosis CEZRR), M. kansasii, M. marinum,
M. scrofulaceum KU M. avium complex X LT
FREROWHEEEZR Lo, RERBEETH 5 M. for-
tuitum 2 U8 M. chelonae lcxtd 2HEER B D
L dH -1,

2) RFPiittk M. tuberculosis icxtd % RFB Offif
HE X RFP X0 bEh -7, Fh, M. tuberculosis
W T M. avium complex iIZXtd 5% RFB & RFP @
R 1252 A MM IR U T Wit T EMED Shi,

3) M. avium complex It d 2 FREEH X RFB
IKBWT RFPICBIF 2 LD b58h - 1o,
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HE Al o 2 Bt % 72 720 /2 Farmitalia Carlo
Erba i ic E—BISK ot L cltEs £ L 24,
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