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Activities of rifabutine (RFB) and rifampicin (RFP) against Mycobacterium avium
complex were studied and the following results were obtained.

When zymosan A—elicited mouse peritoneal macrophages ingesting M. avium complex
were incubated in culture medium containing either RFB or RFP (1 and 10 ug/mi) for 3
days, microbicidal activity of RFB against the organisms phagocytosed in the macrophages
was higher than that of RFP. A significant inhibition of the growth of the organisms in
the macrophages was noted in the presence of 1ug/ml of RFB, and a decrease in the
organisms was observed in the presence of 10ug/m! of RFB. RFP exhibited no such
effects.

RFB and RFP decreased in the number of organisms in the lungs and spleen of mice
infected with M. avium complex when each agent was given by gavage to mice 24 h after
infection in the dose of 0.5 (N—276 strain) or 2 (N—260 strain) mg per mouse once daily, 6
times a week, for 4 weeks. The therapeutic effects of RFB were somewhat higher than
that of RFP.
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Mycobacterium avium complex 13 —#EI2£ < D
DOREHANC LTt TH b V2, AEIck 3 & b Ok
2123t LT3 Kanamycin, Ethambutol, Rifam-
picin (RFP), Z o2 &L 2HIpREBEESHV SR
T39O p 2hETHVERBRET~NE OTHE
BOOBBIRTH A 5,

Rlt, B i Rifabutine (RFB) (Ansamyein,
LM 427) @ RFP LEBRDILEHTH 505, M. tuber-
culosis ® M. avium complex 1%t L T RFP & 0
bW invitro HEERAET 2 E8H5ATH
BP0 s ic k£ 1D 13 RFB 13 R IE TR I
%t LT RFP& Y BN in vitro PIETEHRAE T 2 C
&, &7 RFPitHE M. tuberculosis BAkIZH L T b
RFBIiCHB 5 &0 dbEMBEVIEEERT I EiIzo0
THE L7,

Al M. avium complex D<= % w707 >
-Y (M¢) MilaRIEic=y R &KL B 3 RFB &
RFP OHEEL % BRI L 20T THE T 5,

M EHE

1. 8 %

H I EEREY REGRMA L DA L ddY S~
v 2 (5:E) Wric C57 BL/6 Ritff~ww x (8:B#)
L 7o,

2. B

TH10 %X (Difco) PR L, E#E, B (SmT #Y)
Bao=—JEEL2HET 5 M. avium complex N —260
BRO[ERERI E 5 % CO, BT, 37°C, 10 HEZH®, &
%3 N —260 #RiECI N - 276 #£0 Dubos Tween®-
albumin ¥#ll (Difco) H137°C, 5 HEEEE % #HH L
1o

3. ¥ Al

RFB (Farmitalia Carlo Erba, Italy) i 8 i
RFP (B5—84HE) AR L 72,

4. Mo impao s

FICEADBRE L2 HEP I TT- 120 BB,
Zymosan A (Sigma) 1mg % C57BL/6 %< 2D
MEEN~EE 4 BEIC 1 BRERAMEN Hanks’ balan-
ced salt solution (FBS—-HBSS) THEEE HHIE % £
(L, BeA, 10 % FBS—RPMI 1640 £ (A AKEKR)
KERESE, ZO 1ml (1x10°) %25& Well (%16
mm; Corning Glass Works, U.S. A) icAf, 5%
CO,BRET T 37°C, 2Rt #E %, FBS—HBSS Tk
B L CHEMNEMEEREL, BoNiTEMEE Mg
ELTHWE,

5. M¢ WHEAE M. avium cnmplex IZ Xt ¢ 2

% BB B3 S

RFB & RFP Oo%hR

o Mg #ilgic, THI0 BRPRIEED M. avium
complex ™ 10 % FBS—RPMI 1640 ket ic & 2 Kt
# (10°CFU/m) @ 1ml%M%, 5% CO, BT T
37°C, 1WsfisE&E%, FBS-HBSS TH4aricie LT
FEAEEEZR VA, ThiT RFB& 3 I3 RFP %
Dimethyl sulfoxid I 7 f# (1000 ug/m0) #% 10 %
FBS—RPMI 1640551 T 1 & %\ 3 10 ug/ml i3 3 &
DERFHRLAbDOD I mIEMA, 5 % CO,BEETT
37°C, 3HM Z DR 1 H 28], Frifsi & 35—
BEER, RCBAGEELHEP IK#->T Mg HD
B CFU % THI0 #RERAMVT, 5% CO, BET
T37°C, 14 HEBRRICEE L, i, R—o&RHT
THHELIZ M@ % Giemsa L, ZOEEDHZZ 12,
HREMP 1HDH20 D CFU TR,

6. EBM M. avium complex &= v 21cxid 3

RFB & RFP o%h%

M. avium complex N-260 ¥k (1.6%x 107 CFU) &
% W IF[E N-276 ¥k (7.8%x10°CFU) % ddY %~ v 2
DEFIRNA~EREL, =0 24E%L D RFBECI
RFP OZ&BKICE 2 20 mg/ml#d 0.1ml  (N-260
&G~ v 2), 713 1 R 5mg/mli&d0.1m!
(N-276 #RIEGe = v X) %, F 0B~ X TI3EHK
D0.1ml%Z21H1ME, B6lHE, 4BEEOKREL, %
ORI EPELT, 4 BRIRE Lo Y 24 B5R1%, 4
KU 8 BRIcER, HRL T, NMORNRMIKREDEE
DEEE, WMEEROMEZEIT- 7o KOT, fifilkoich
EATAREYFAHF—NTE5ml DEBRKTHELL,
2% NaOH @ 0.5 m/ %2 NA TH 20 FORIRTLIER, 0.5
N HClTHfL, CNEEARKTIOEBRERL T, 2
D0.1ml 2% THIOEKFER EIcEREL, 5%CO;
RETT3°C, 4HMEERIC CFUAEE LK, &
B, THI0EREMEH W TO RFB 08 ic RFP @ M.
avium complex N—260 #Ric %t 4 3 MIC i3, #h %
N0.24g/mliKk03.18ug/mlTHY, %16l N-276
HRicxtd 5 MIC 13, #hZ2h 0. 05 ng/mi KO 1,56 ug/
mlTh -1z,

& e

1. RFBi#fiv'ic RFP ® M¢ M EAR M. avium
complex IZXtd 2 %hE
M¢ icEREic M. avium complex &, RFB ®
B & » CTHBIRGEE CHEBAHEIE XA, 1ug/m]
DERMTIHENIEMY, %7 10 ug/mi OEINTIZH
S BREEHANA SN (Fig. 1A), fih5, RFP
DEFAE W’ (Fig. 1B), 1ug/mi OEMN<TIRIER
Rk 3 LEMECEOMEHBE 2R, 10ug/ml D
BRI & - THEE 72 R ICBE S REEH A S o0
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Fig. 1. Antibacterial Activity of Lifabutine (A)
and Rifampicin (B) against M. avium Complex
Phagocytosed in Murine Peritoneal Macrophages.
Values are expressed as mean (n=3),

Symbols: O, Control; @, 1ug/ml; A, 10 pg/ml .

* . Significantly different from control at p<(, 05,

** . Significantly different from control at P<<0. 01,

Table 1. Organ weights and lung lesions in M. avium complex N—260—infected mice

treated with or without rifabutine or rifampicin?’

Weeks Organ wgight as % of No. of mige with
after Infection | Drug | Dose terminal body weight lung lesions

infection (mg) Lungs Spleen - 1+ 24+ 3+
4 Normal - - 0.94 £+ 0.04 0.61 £0.03 - - - -
Infected - 0.96 £ 0.05 0.93 £ 0.05 6 0 0 O

RFB 2 0.88 +0.03 0.79 £ 0.07 6 0o 0 O

RFP 2 0.96 = 0.05 0.70 £0.04%| 6 0o 0 0

8 Normal - - 0.76 = 0.05 0.35 = 0.04 - - - -
Infected - - 0.92 £0.08 0.73+0.15 0 2 1 3

RFB 2 0.73 +£0.03 0.54 £ 0.03 0 6 0 0

RFP 2 0.79 = 0.03 0.52 = 0.06 0 6 0 0

a) Mice were infected intravenously with 1.6 X 107 organisms, Starting one day after infection,

mice were given RFB or RFP by gavage, once daily, 6 times a week, for 4 weeks,

Values are expressed as mean +SE (n=6),

b) Symbols: —, no macroscopic lesion ; 1+ , less than 20 small nodules ; 2+, more than 20 small
nodules ; 3+, many small nodules with a few large nodules,
¢) Significantly different from infected controls at p<0.01.

1T EL - T,
2. RFBit¥ic RFP O%#EERHI M. avium complex
BG= 9 21 B IR R
(1) M. avium complex N —260 thiE4~ v 2 DI5GH
Table 1 ¥ M. avium complex &g~ v 2 i<kt
% RFBifiv'ic RFP oa#EiR %, Mk OMOEEIE
VI OWIRIREDREE LD 576D TH B, HEYd

BBV TR, HERBIVTNOEYEICBLWTHK
R ot s, BTIRERIC k> THMLAAERR
RFB & % W3 RFP 051 & » TR L, FREGIE
wWey GEWMEE R LU, HIC, Y8 BRICK S &,
Y & 0N L - MEE R RFB /23 RFP 05
W&k - CHRBBRER <y 2IGEWVEERL, BTHERKE
DOFED D psbhi, ik, MRER, Bgd4 BT
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Fig. 2. The Fate of M. avium Complex N—260 in

the Lungs (A) and Spleen (B) of Mice.

Values are expressed as mean (n=6),

Symbols: O, Control; @, RFB (2mg); A, RFP (2mg).

* and **: See legend of Fig, 1.
ditions were the same as shown in Table 1.

The experimental con-

Table 2. Organ weights and lung lesions in M. avium complex N—276—infected mice

treated with or without rifabutine and rifampicin &

Weeks Organ Weight as % Qf No. of mige with
after Infection | Drug | Dose terminal body weight lung lesions
infection (mg) Lungs Spleen - 1+ 2+ 3+b
4 Normal - - 1.06 £ 0.08 0.42 £0.02 - - - -
Infected - - 1.11 £0.17 0.84 £ 0.11 5 0 0 0

RFB | 0.1 1.02 £ 0.09 0.96 = 0.21 5 0 0 0

0.5 1.08 £ 0. 10 0.58 = 0.05 5 0 0 0

RFP | 0.1 1.10 £ 0.09 1.02 £0.24 5 0 0 0

0.5 1.05 £ 0.12 0.56 + 0.08 5 0 0 0

8 Normal - - 0.83 £0.07 0.38 +0.02 - - = =
Infected - - 1.25 £0.13 0.61 = 0.10 0 3 2 0

RFB | 0.1 1.01 £0.09 0.57 = 0.07 0 2 3 0

0.5 0.98 = 0.07 0.65 £ 0.09 0 5 0 0

RFP | 0.1 0.98 £ 0.06 0.59 £ 0.03 0 2 3 0

0.5 1.05 £ 0.05 0.46 £ 0.03 0 4 1 0

a) Mice were infected intravenously with 7.8X 106 organisms. Starting one day after infection,

mice were given RFB or RFP by gavage, once daily, 6 times a weeks, for 4 weeks,

Values are expressed as mean + SE (n=5),
b) See footnote of Table 1,
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Fig. 3. The fate of M. avium complex N—276 in
the lungs (A) and spleen (B) of mice.

Values are expressed as mean (n=5),
Symbols : O, Control; @, RFB (0. 1mg); A, RFB (0.5

mg); A, RFP (0.1mg); [J, RFP (0.5mg), ‘# :
1. The experimental conditions

legend of Fig,

See
were

the same as shown in Table 2,

BOWTFhoFYEIcbASNEL > DIt LT, 88
BTREFYEHICASNLY, TOBHBARFBEALI
RFP 58 e LW TBEIcB I 2Lk b X D BHQ
bODBEMhot, L L, BEREEWCICHREOREE
» 5%, RFB & RFP ORICIAEFESROZERGS SN
Moty BB, G d4iBkE 8BKEEMOY, LIS
DIFZRICARKIFED S SN d DI h - foo

Fig. 2 38t W) it B) & 5 0 @5 CFU Z5R L
1bDTHB, BG4 BETE, b oo&T CFU IR
FKHFEEG By 2TOETFED LI, RFBH 3
Wid RFP 5~ v 2Tl T h & 0 bHICHEZRDA
Ao, Lhrbz0EEII RFBIZBWTRFP L0 %
R&pot, UL, EHRSE2EE4EBHichIEL,
&SI 4 BRIE L 7cie (RG: 8581%) i3, A
5~y 2TRWB< Y 2IcBF B CFU & 3I3FRIERE
OEGTHML I, MB2v 2D CFU BT 3LD
bHEBICADBL -1, SR CFU BV T b
KB BEE By 2TRIES4EEE oD
Lok otEm, RFBiItvIic RFP, #ic RFB 0#
5 (48R itk 3 CFU 0BFERBED &#3Ed - 48
#% (B 8:B%) TIIMBEeYyRIcBIFE LD DBV
A S N EERSEIMER S SN, B8, BTE
® RFB # ¢'ic RFP ioxfd 22, #ERICH T

BLEDLDBEM o, #-T, LEILOBKELD M
avium complex BEH < v i< d 5 RFB OiBESHE
FRFPOZhEhbdihTna s, H¥Eodtkic
& - TRYEERND OB 2ITHER E 0L h - R
HUMWIET 5 2 D500 - T,

(2) M. avium complex N—276 ¥ki&= v 2 DG4
Table 2 IZ/Rd & DT, B4 8% T, HERR
KiEHEEE L RFB £7213 RFP iREEEE ORICKZEIRTS
Mol LT, BMTIRERICX->THWNLALERR
RFB& % \Wid RFP % 0.5 mg 51 & » TS
EH?Y 202 NICEWVECETET LAY, 0.1mg
DEFITE BIETRA SNty i, B8 Mk
T, MO RER S SEAIRS (48R B LR
BRI KERTVWE D TH - 12, RIBMIIHRZE I,
BG4 BB TRBRSNCHYIEETH > 1oy, K
8K TII LB ISR A S SN, TORER
RFB & 3 i3 RFP @ 0.5 mg 58 ic B TRIGH
SIBEICB I L0 bEABETH -7, LdL, FHER
ERIECICMoRRAREORE £ 15EL LG,
RFB & RFP Ofdic 3ERNICER B 70V TX
WEHTH -7,

Fig. 3 13, fifi (A W icfg B) & » oRiL CFU o
BERLELODTH B, Mico>WTHBE, Y 4B%
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T3 RFB & 3 i3 RFP @ 0.1 mg $58 ld RigEest
BEICBT 3 L IBIEFFEMED CFU O#B AR L 7225,
0.5 mg HEHTIIELEOBERIEES N, Hic RFB
KBOLTHEDE S > T/, B 8AEKRICBVTIIRE
BBy 20A5 59, Bk 4 8Icb 5 RFB
» 5V RFP o5z oot h - Etics
WT BN CFU Mmoo s s shzhs, 24050
CFUWEHEE, 45ic RFB&EER BV THE DR
Mot fi, BBV TIE, RFBO0.5mg 58I
BOTEPEH S BPEHERR DL/ A B S N 72 3,
SLkBbDTRED T, HE-T, LitORBHELD
M. avium complex N—276 #RfEZicxf L T4, RFB
i@ RFP K D HF T SNiBBIRE R LIcEVW-T &
mAH,

z S

RFP %= b b ICHREHERS L cgs, —icmmsh
DE =7 BEEKS~10ug/mlicETZE0bATL
3, ZhicxtL T RFP & analog ® RFB OBAT
i, Mo —27@BEIE RFP O 1I/10 BT X0
B, REASPNIREE G IMAERE D 10~20 f5 b E0 EHE S
NTWBYI - Carlone 5 13 M. twberculosis %
BRBL-y 2EEM¢ % 10ug/ml RFP &4 5
theHEE L, M¢ WEO CFU 2B#iL 7 & 2 A, RFP
DEIN 24 B RALIN IS BB I B 2 £ 0 & CFU ORk
DI NI EBNT VS, FREGHIRIEE Mgk
TbaLNTHED'”, RFPHE#% 4 HIChK-T
WEHHD M. tuberculosis ® CFU 28 L1z & 2 5,
KRB E®BEHO 2 Aflics I 5 CFU obidd & D
12HRICBIF 2L bF LhostcE i, TDT L,
RN B 5 RFP OKREIEM 3 M. tuberculosis
LHME L - RHIICRBE SN B bDTHB T EERKELT
WwWabnLEbh3,

4, aeo=y 2EPEMe¢ & M. avium complex
ZHOWAEERRICBWTIE, RFP O 1ug/ml TiE 72
RefilfRIc £ 5 b2 RBMEMERES T, 10pg/mlics
WT 2RISR CD TREMRER L, Thid
M. tuberculosis & M. avium complex ® RFP iZ3f
TEERZMOEVY ICER LTV D EEbR
%5, —%#, RFP & analog T&% % RFB T2 % @ 10
peg/ml DU 24 BBICBV TS TII Mg A M.
avium complex DRENEMSFEIH SN, BERTOKE L
bt Mg NCFU DRSSz, £, RFB
DM — 27 BEIGEV Lug/ml BEERAS EH5EE
TREEICEHS, RFBIFFIMMBICBT 254 L T
KLUTHEIEY CFU 2RL, TNHDT EIE, M
KERBE N/ M. avium complex 12X 3 3% RFB &
RFP OREEM R, FA—RETO-KICBVTS,

® % F63% B35

FTEREHBREZ RS SNBEOMb e — 2 Bk
WTHE L 7288 (RFP 10ug/mIxf RFB1ug/mi)
WBWTH, RFBDAH RFP &0 &3V T & 2/RIE
LTLwaLsic@Bbni,

RFB & M. tuberculosis &Gx~= v 2izxd L RFP i<

23t LT RFP B % & 0 5SS IEVIEE TR
ARBLALOAE STV RFP Wit M. leprae
EHLTHENTH > T EBPWEShTHLR, &
[ElOFEERIZBVWT, RFBEYIC RFP X4 3 in vitro
B MAETRICT B 28RD M. avium complex @ in vivo
RZ AR L s 2 AMERE & RFB X LT
RFPIcXd 2 &0 bk psnESZIMER LI, T DK,
RFB&® 50V iE RFP (0.5 % % Wik 2mg) &5 TO
< DMK, Kk ORI BT 2 SR O 5 e 4t
HAE WK 5 RFB & RFP @ MIC (1#13%& 0.2 %
V3. 13ug/ml, Mo 1#RIZE0.05 % 1. 56 ug/ml)
% F%H->TWV3T &M Della Bruna 5%, RS2
DEBLOMBREINBEIATHD, ThOHEEHD
invivo BIMELEESNBEEIATHA S,

L L7 Mg B Ic <= v 2{ARIcB1F 2 RFB
D RFP &0 b <N7bt M. avium complex iGMEE,
DD FOISHEAMEY 12 & - THEMBEN~NAD
RFVEVITEN—HERLTVWBEELZ SRS, L
MLBHES, KDoA xDHEY cAHSLNE LI, in
vitro IC B 3 MR TD RFB & RFP 0 M.
avium complex iLtEZ, RFB @ 2 {58 ® RFP ¥
2B WT RFB L[EREORE Y — v /R LIyt
L, M¢ NOAEKICK L TIRK 10 15 DEEHSNET
Hot, W-T, MIBERREARNICE TS RFB &
RFP DHLETEME D&\ IE f2 22 BIcE & OISHEED
BEOEVICLEDATIINEL, KMo HNDOEH
DFEBHEDOEVICS L bDD LS ICBbN 3,

¥ & ¥

Rifabutine (RFB) #f¢fic Rifampicin (RFP) @
M. avium complex 13X 9 % BUEIG % HLESMGT L,
DT omMmRAER 7,

1) ~v 2~ s 07>, - YViREASN M.
avium complex IZXt 9 32 RFB OHE(EHIE RFP i<
BIFBE0 bolid -7,

2) FERM M. avium complex &%= v 21 RFB
HB5VIERFPAEBAEEA LY 1H1ME, #A6[E, 48
fillchic>T0.5H50WiE 2mg DREOKSICL - T,
RFBIZBWT RFPIZBIF B L0 b <SNiBEHR
BHoNT, Fi, 4R, 4BRMKE LGS
(R 8 %) 1BV TH, RFBIKBWT RFP k>
&0 bENIIGENRE A SN,



1

988 & 3 A

# £33

HEEFER 2 RV 72720 #2 Farmitalia Carlo Erba

WolcHE—RIc L TEESHBEEAELZLE T,

1

2

X ik

) Kuze, F. et al. : In vitro and in vivo suscepti-
bility of atypical mycobacteria to various
drugs, Rev Infect Dis, 3 : 885, 1981.

) Woodley, C. et al. : In vitro susceptibility of
Mycobacterium avium complex and Myco-
bacterium tuberculosis strains to a spiro—
piperidyl rifamycin, Am Rev Respir Dis, 126:
586, 1982.

D ELHE  FEUNRE O LFRE R M

4

5

6

7

8

9

10)

intracellulare iE 20 & LT, #Ef%, 54 : 543,
1979.

THAHE : JEEBIRRE OERIE 28 138 £
Fl (A~5#]) PEH#EEIC X B M. intracellulare
Fil M D VR GE—, B, 40 : 669, 1981.

) Davidson, P. T. et al. : Treatment of disease

[

due to Mrycobacterium intracellulare, Rev
Infect Dis, 3 : 1052, 1981.

) Horsburgh, C. R., Jr. et al. : Response to
therapy of pulmonary Mycobacterium avium

with
results of in vitro susceptibility testing, Am
Rev Respir Dis, 135 : 418, 1987.

) Sanfilippo, A. et al. : Biological activity of

—intracellulare 1infection correlates

a new class of rifamycins spiro—piperidyl-
rifamycins, J Antibiot, 33 : 1193, 1980.

) Della Bruna, C. et al. : LM 427, a new spiro-
piperidylrifamycin : in wvitro and in vivo
studies. J Antibiot, 36 : 1502, 1983.

) Heifets, L. et al. : Determination of in vitro

susceptibility of mycobacteria to ansamycin,

Am Rev Respir Dis, 132 : 710, 1985.

Tsukamura, M. : Two groups of Mycobacte-

rium avium complex strains determined

according to the susceptibility to rifampicin

and ansamycin, Microbiol Immunol, 31

615, 1987.

11) 790 2§, KB : Rifabutine 08 Rifam-

12)

13)

14)

15)

16)

17

18)

19)

20

21

179

picin OEREHEEE, i Mycobacterium tuber-
culosis & Mycobacterium avium complex i<
*t4 % in vitro PLEFEH, #5#%, 63 : 167, 1988.
A OB ABEMEw  BEREHLREICES S nor-
floxacin, ofloxacin & U ciprofloxacin @ in
vitro i U IT in vivo BLERTE M, &%, 62 : 287,
1987.

Acocella, G. et al. : Pharmacokinetic studies
on antituberculosis regimens in humans. I.
Absorption and metabolism of the com-
pounds used in the initial intensive phase of
the short—course regimens : Single administ-
ration study, Am Rev Respir Dis, 132 : 510,
1985.

Heifets, L. B. et al. : Determination of ansa-
MICs

complex in liquid medium by radiometric

mycin for Mycobacterium avium
and conventinal methods, Antimicrob Agents
Chemother, 28 : 570, 1985.

Fanfani, A. et al. : Rifabutin : LM 427 ansa-
mycin, Farmitalia Carlo Erba, December
1985.

Carlone, N. et al. : Killing of macrophage-
ingested mycobacteria by rifampicin, pyra-
zinamide, and pyrazinoic acid alone and in
combination, Am Rev Respir Dis, 132 : 1274,
1985.
Jindai, A.
activity of drugs in patients with pulmonary
tuberculosis, Am Rev Respir Dis, 121 : 939,
1980.

Hastings, R. C. et al.: Activity of ansamycin

et al. : The early bactericidal

against Mpycobacterium leprae in mice,
Lancet, i1 : 1079, 1983.
Pattyn, S. R. : Rifabutin and rifapentine

compared with rifampin against Mycobac-
terium leprae in mice, Antimicrob Agents
Chemother, 31 : 134, 1987.

Hastings, R. C. et al. : Ansamycin activity
against rifampin-resistant Mycobacterium
leprae, Lancet, 1 : 1130, 1984.

EFREm : rifampicin (RFP) ORI, BEts
& URRSIC BT BHSE, B, 23 : 961, 1970.



