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Abstract

KRM-1648 (KRM) is a newly synthesized rifamycin derivative which
exhibits excellent antimycobacterial activity against Mycobacterium
tuberculosis. In this study, | examined the in vitro and in vivo antibacterial
activities of KRM against M.avium complex (MAC) (Chapter 1), and also
against gram-positive and gram-negative bacteria (Chapter 2), and studied on
mechanism of the antibacterial activity of KRM (Chapter 3). KRM has the
potent activity against MAC that is stronger than the activities of rifampicin
(RFP), a novel rifamycin derivative, and other commercially available antibiotics.
In a mouse MAC infection model, KRM showed to be more efficacious than
RFP in a dose of 0.2mg/mouce. This activity was also confirmed in vitro
experiments against MAC. KRM also exhibited the high activity against gram-
positive bacteria such as Staphylococcus aureus, Streptcoccus pneumoniae,
Micrococcus luteus, Enterococcus faecalis, and Bacillus subtillis, but poor
activity against gram-negative bacteria such as Escherichia coli, Klebsiella
pneumoniae, Salmonella typhimurium, Pseudomonas aeruginosa, Serratia
marcescens, and Acinetobacter calcoaceticus. These antibacterial properties
of KRM are similar to those of RFP. The spectrum of antibacterial activities of

KRM was almost the same as that of RFP. In the therapeutic experiment of
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KRM in mice infected with S. aureus, the drug exhibited strong in vivo-activity
like as RFP which corresponded closely with the in vitro-activity.

| studied on the mechanism of antibacterial activity of KRM. The drug
inhibited strongly DNA-dependent RNA polymerase from E. coli and M. avium.
This inhibitory effect was slightly lower than that of RFP. KRM did not inhibit
other nucleic acid synthesizing enzymes such as E. coli DNA polymerase |,
MMLYV reverse transcriptase, AMV reverse transcriptase, and rabbit thymus
RNA polymerase. On RNA synthesis of M. avium, KRM showed more inhibition
than RFP. Uptake of “C-KRM by M. avium celis reached to the maximum level
in 1.5 h after incubation, while the uptake by E. coli cells was in lower level.
These results suggested that the potent antimycobacterial activity of KRM is
due to the inhibition of bacterial RNA polymerase and also is dependent on the

permeability of cell wall of target organisms.
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I, BEIC X AREEIX, BVERZSIEE Z5REBEIC L HREED
b, BEBICLD BMARKE~NLERABY 20H B, BFERRIZ. £4ED
Bl ORRER TIZER U TRREMKIALT A I &b, BRELE L LFIN,
BEPEEICRDHEBR DR, BT, TE, FRICHRE LEEREE
{ERE (AIDS) BE TlE, TERBE LE > T-HEIC LD BFRRLENERET S
e tirotn, BTYH Mycobacterium avium complex (MAC)IZ & A RRILEIT.
AN RRBRB 2 hol=Z e bRERMBEL -T2,

MAC iZ. M aviumPB XM intracellulare DEFHRTH I, TN HDIE
ERABEIT. BEE (Mycobacterium tuberculosis) & FEDOBE ThH 5, &
BiZxt U Cid rifamycin ROTEWE TH 5 rifampicin(RFP) NE R R IAEE
ELTHAWLATWSR, BIfEAL LTIFH#EEESENEND Z & &, BEHH
BEWZ EXEEE 725 TV, RFP O#%##EES & L T, rifamycin B DL
FEMIZI L > TERENTEL OF B rifanycin HFHEEOF 5, EEE IO
THIMEEE LB ER COTEMEFMOER. KRM-1648 (3'~hydroxy-5'- (4-
isobutyl-1-piperazinyl)benzoxazinorifamycin) (KRM) (& 1) B RW\7Z & 7=,
KRM 1. BERZEC*T LT RFP O 10 LA EFEWEEZTR L, T2z o7
{tEoTH 5B, _

AEL. Z D KRM O MAC RREEIZBI 3 2 2IFR % RFP L BT 2350, 4
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MEL L TOMEZEONITEEDIC., ZLO—FEEICHTIAEERX
R MNERARE, 72, REEAA =X LIZONWTOZEE LT T,

X1 KRM-1648 g
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MBI T A EREEIX, UTIORLAEEBIZ W TERLR, BIb,
B/NEERIERE MIC) OBIEX. BRFIRIE, BACTEC &, BIURERES
Wik AVWTITo 7o, BRPEIERMERIL. BALB/c-792xdH 5 WM id beige-79xil
M intracellulare, 3 B\ MX S. aureus ZREEI V%, BRI 2B E L7, EA
ORI, BEFRET., BEREER. HO2VIIEFRTIHMEL =, BARMEE
HIEEEIL. EEICHE- T S aureus \IZDOWTEHME L 7=,

VEFB#VEIZEI LTI, RNA polymerase \Zxt3 AEEER%. £ coli X
DOERIFES & I avium, BL M fortuitum £V HHEE LI-ERIZOVWTE
F L7, =7, E.coli DNA polymerase I, 2 DO VA NV AEROFEEEER,
BIOYHEHIEN SIS L7 RNA polymerase {20V T H, BFIDEERE
MeZBIE L7, KRM OEERBITHEIZ. "C-KRM 2 W T, E coli BE M. avium
IZOWTHEIE LT, 4 avium @ RNA & RZIC %4 2 KRM-1648 DFREEE % RFP &
e L. EERNBITHIZ OV TOEREITo 7,
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JEEFRIHIEEE M aviumcomplex MAC) IZxt L. ¥7# rifamycin FHFEMET
HDHKRMIZ, BETHDRFPICHBE LT, 244 -8WEEZ R LT (E 1.

F1 KRM-1648 8 X UXTEREDHT MAC iEHE (EXE)

MIC,, (ng/ml)

Drug M avium M. Intracellulare
AIDS (77) non-AIDS (62) AIDS (11) non-AIDS (49)
KRM-1648 0.1 0.1 0.05 0.05
Rifampicin 25 25 6. 25 3.13
( )YPNITERE

KRM iZ. BACTEC i5% AW = ERAIRZHRE TH., KRMIZ, BEFOHAEYE 101k
SR L TELBVWAEESE 2R LT, BALB/c v~ 7 XBLTEEBEHIZ
Natural killer #HfZ KB L TWARMLTH D beige v 7 X & U 7= MAC Bl
FFAEYH TOREBENREZFASER, KRUIZ 0. 2mg/kg PEESE T, fDORE
AL OFD, BLUOREBETOEFEREZED &, BEDNRLZ TR L7, RFP
iZ. BLBEECREDHELTER»oTt, vV AZRWENEEREDORE
2 KM OERNEIEIX, RFPIZHER L TEHORBRICFEL THHZ &<,
KRM D7 in vivo IBHERIRIZ. in vitro IEABRMERKBRL TWE3 D L=
b,

MAC Iz A HIEEMEIZ OO T KRM (B E O AME O+ Tk 1 74
<. RPEFTNEMDIIHT HEEDIRTOLRFREELZ TR T I LB LNIIR
277,

KRM O— MBI T 2MBEERAARS N L2\ ELEZ A, 7T 4
BEMAEIC L CIIBVRHEFEEEZ R LS, 77 ABREMEII L TEDE
MREL . RFP LRED AR N T A ThHoTz, HET FUIKE (S aureus) iIZxt
4+ 2 BATMEEHBEEAE % . nacrolide ZTOHAESE TH 5 clarithromycin,
B X Wciprofloxacin (quinolone &) & B L7 & Z A, KRMB X T'RFP 1L E
RAHEOHBFEBENNLD 2HI LY bEL, MEEOFHE I TIEERN
VETHAIENTHENT, BEET RUKRELAF VY VIERE T FUEK
FHMRSA)IC LB RAELET IV TORENREZR/ /L TAH, MAC BREET
NTORER L REERIZ, in vitro EHEEZ KRB LIZBUVEEDIRBE LN,
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KRM DHLEER O E LT,
MAC IZ%1 " B BVHETEME L 7 5 Ltk "%
HMEICXH T AREEEOFHINBZHT 6N
5, ZOXK D% KM OHEER#ELH
LNTT DDLU T OB EITo 7,
KRM 1%, REBE 3 L TRMAC B3R D DNA
dependent RNA polymerase {Zxf L T. RFP
EERRICBVEEERAEZTRLEZ(®2),
Z7-. DNA polymerase ZF D OZEES L s :
FRERIIXT LTIEEEEL RIS R o K ¥ R N R T
T, IEERDFERA I =X AT, rug cancentration (gim)
RNA polymerase ISE_%'C@ AHLIETE Lf:o B 2 RNA polymerase(Z#x$ 5 EFOMNE
KRM 23, o ¥HIRRE %D RNA polymerase (Zx L CTIZAEFERMEEA T X T, AF
@ RNA polymerase {24 HBIREAZF L TWAZ LiZ. B Mot L THAES
2@ EERL TS, KRM @ RNA polymerase FRETEMIX. RFP & R,
HANIFNHLDOTH Y, MACIZX T HHETEMEDTE XX, RNA polymerase [H
EEHOBRBIILOBRTIIRV I EBALNIR -T2 20, KIZKRY D
HENZITHEIZEE Lc, MAC &7 7 LARMEHE TH LI KBEICH T HHEEKN
BITHEZHESE L EZA, MAC (3 L TITRRRFI BTN A LN DIZI L,
REBECHLTIE, —@EOCTHWBITAALND OO, FEREM | K%
{21, background level {ZF THIF® .
DEAEIRSLE(E3), o b—meeoee————

ki LB I B N T € § ERAAS T |

50

Relative activity (%)

LY. KDY T ARMRBICHTS g2
ABEROBEIZ, WEOABLD 55 |
BEMEOTOI, BAIOHEA~D Iz |
BITSAESNEERTHDZENH 221
SHNTRoT, Fi, ORI MAC XE |
CRTBEVERAIL, REFLBATHR T |
BELTWARRERARENE, 22T O

RFP & DB 24T 5 7= 1T, MAC @ RNA
BRI T A INODEROEES
41TR LT, MAC BHRIZASIN L 7= KRM 3 KRM-1648DE&RBTH
HBDVILRFP OBEITEF L TMAC D

RNA B RRISPEE &N 25, KRMIZ L D,

Incubation time (h)
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IVE<EEShTHB I EngEs, 0

L. KRM-1648

H

TOHENOESFEEL L 7= RNA poly-
merase {ZXF L Ci%, RFP 23K ¥ 58V A
EPREZRLTWEI END, ZOF
£iX. KRM & RFP @ MAC A~DB1THE
DEZLDLDEEZDBND, 5T,
KRM D38V FT MAC 7&EMEIE, RNA poly-
merase (X HMAEEA L H£iIT. BEF
REEABITESFEL TS Z &8

001

[A]

0.02

Uptake of C—Uracil (dpm)
- N

B 5Tz oT=, Incubation time (h)
4 M.avium N-265%DRNASRIZHT 2 KRM-1648,
or A BEURFPOB
&=

1. A rifamycin FF5E A KRM-1648 1, 58UV BIMAC EH#E% in vitro B &
Win vivo TR L7,

2. KRM-1648 1%, 7T LEBMSEME I L T35 < | BEMEICITHEVVER
ART RZLERL, 77 LBHEAEICTIHEAESTIEBINTE,

3. KRM-1648 DFiEER#E/EIX. #E ¢ DNA-dependent RNA polymerase
WICXTHHEETH Y. MACIZHTDRVIAEERIZIZ., TORIFZE
EABITENFEL TV D,
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FROFEIIAISHICHFRBEHLYATICL 2 FHREEZITV, 20%, BHShLEMNRB IO
BH2SBEZEVRNTIL L0, PHOFEIIH28HOOERKOERZHF 2 THXBEERE
SEHEL, MROKR, UToBYHEL:,

AMXIHATEYH T H 2KRM-1648 (3'-hydroxy-5'- (4-isobutyl-1-piperazinyl)
benzoxazinorifamycin) ® Mycobacterium avium complex (MAC) B kU275 LB, Bto—
FRANE X9 Bin vitrods X Win vivo T O BB R 2 /N, ZOERBU L ERA A= X LT DOV TH
LPricLIbDTHB,

MACizx$ U TKRM-1648{3Rifamycin’ £ OBFEORAEWE i LB L T, 10&2 D3 in vitro
PEEEZRL, MACERE Y X TOIn vitrolRHR T HEHUIBE TR L2 H, T/ XA
BETHRALHBEL B> TOIMACBREEICN LT HERRHERE LY S 2 LSRRI N, K%
RORHEERART b vid, V7 LBHEICH, 77 LBEEICE L, rifamycinROFRSHE L
F4% T & > 7z Methicillinfit £ 7 K ZERE 20 L T & #Vin vitrodE ¥ 3 & thin vivole B R % 1345,
HAMEROHRFEELHREOEVHL 1L & o/, KRM-16483E.coli 38 & U'M.avium DDNA- #
F#RNA polymeraseicff L, Rifamycin& E#kICEHESEZRL, V¥ FWIERORNA polymeraseic
MLUTREAFEHRETRIZNI DS, AR TIBREEZ/FODLOTHE L HLL L
Zolz, KRM-16480EBNBITHR I LBERTRRSNT, /S LBE#EDOM avium TIRR
HTHsIEWREN, COEHDOM avium (X 2 EOHEER COBHBRABITHICK R {IKEFEL
TR EWRBRINL, T/, AHOBEBBICKRM-1648%M %, BENRNAS R 2 AL 25,
Rifamycin& D EBEECHMBELCL R, 20BN -BHENBITE2EXET230THS, UL,
AHRC LD, FiBEMEKRM-1648(XMycobacterium avium complexicitL, Bh/-HiH/EH
Fb, TOEABBIIEENBITE £ DNA- fi¥ZRNA polymeraseDHEERICL 25D THB
EDHLNLRY, BB OHRR, FAEFMOBERNAECAVCHEFSETELDLEELILNS,
R->T, AMXRIELRCCET LD EHELL,
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