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HIPEAER (DUF MDR-TB & W) &, Z20l3E A LdML
EWEOLBBNERT S DO TH 555, HEIZ MDR-TB

%, FHIFH—-OBYE L LT3 E 2 BRI RO EY
WThbo WRTIIEE, WBEOFHOFHEBREE 800 7
A, 200 F AL EDHEBTHEL TV B O0HIRTH Y,
HADOMESEEBITS % B 43,000 % B2 TEBY, 4
% 8,000 4D N7z HWHEBTILE L T b, #5E%1E 1980
AEACRIZ LIRS, B KBTI BT B AR E o a2k
¥, F—A LR, 274140 OBIMLEF RIS, #HAFO
R CHiALEINICE L Twb, HRTEIBAEDL Z A
HIV Y E OFERIEBNL DT 0 2B L EF - T 575,
AT HIV BESE & PURRWHE & & PHES]IE 560 77 A
20T, AIDS BEDRTHID 1/3 2SI L 5 Z L 255
LN TWwb,

FEAE, HERAICHIINE N 2R LB TRt E o T b %

(RS E OREBAHE TR LR 2 2815 T % DOTS
iM% (Directly Observed Treatment, Short Course: WHO
DL TV L ERER T COMRBREOGRKG 2K LT
2R B MR RS AR S B LIET O R SR
DORROADMEE" THd b, HEHKIEO RN E MG % H
CREBNWGEREZ R 27 V7 - 7 7)) hEEIER & LT,

HAENZ BT 5 MDR-TB O F 2 FAEENIE, OVEEED
HFIPe 512 X 208 % CEMORNEY) 2 EIERE, QBB
AL PEBIEONRE, ORIBHICE 2BHEOR%E, 3
A @FARENT IR 1 O REAL R R O Hudidk 7 7% &I
T& 5o DO EZEO MK ED MDR-TB OIE B 8 fif 5
B LA & FEk LT CHB Y, MDR-TB (2% 9 5 54
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Table 1. Characteristics of the current antituberculosis drugs
Anti— Gene (s) involved
Year of . . . ..
introduction tuberculosis Molecular target in Mutation rate Toxicity
activity drug resistance
FIRST-LINE DRUGS
Isoniazid (INH) 1952 ++++ Mycolic acid synthesis inhA 10°° low
katG
Rifampicin (RFP) 1965 ++++  RNA polymerase (8—subunit) rpoB 107" low
Pyrazinamide (PZA) 1970 +++ ? pncA 10°° low
Streptomycin (SM) 1944 ++ + Ribosomal proteins rpoL, rrs, strA, 10°° medium
S 12

Ethambutol (EB) 1968 ++ Cell wall polysaccharides embA, B&C 1077 low
SECOND-LINE DRUGS
Ethionamide (ETH) 1966 +++ ? 107° high
Kanamycin (KM) /Amikacin (AMK) 1957 +++ Ribosomal proteins ? 10°° medium
Cycloserine (CS) 1955 ++ Cell wall synthesis ? 107" high
Capreomycin (CPM) 1967 + + ? 10°° medium
Thioacetazone (Tbi) 1950 + ? 107° medium
P-aminosalicylic acid (PAS) 1946 + Folate biosynthesis ? 10°° medium
Ofloxacin (OFLX) 1987 ++ DNA gyrase gyrA ? low

bOL PRI TS,

5, FEFEREVEPIEE  Mycobacterium avium—intracellu-
lare complex (LA MAC &B&9) 12 & % &Y4iE X MDR-TB
& RIBROEBRPIREE CH ), B LA EORMREE DK
2 #1132 O MAC EYE TH D 5T b, MAC iR 58
BRIZMIER D@ & o T 28 MBIZ G SN, FHIZTHEAR
RZ2BIREME % 72 & B0 7 & 508 & b MAC AR I LT
o 4, 8H (M. avium) BXU 16 8! (M. intracellulare)
R Y 2R EAHPILTWB, MAC JESE I35k B %
MO OREMIER: (Z25URGY) 2 OFIFIT NIz D /iM% L35
0, FEOHMRBGEIC X ) IRT 218MEAE72)5, MAC
FER 23 BERR A2 (MIC i) - 3500 & HICIFR IR
FACIRDO® 2MWIRERL, LadEAOPHRIICH L TH
Rt % & 5 % 72 ® |2 new macrolide (clarithromycin
(CAM), fi) DAMCHRZEREEZ RVTW 5, ThIiTH
THIEHERBLEEORETH 5,

MBI T 2 HHEORIE X944 O K E T D
streptomycin (SM) 1212 U 1), 1952 4E® isoniazid (INH)
ZIELHETLHHHEOMMEELIEORMIE T, 1965 4 I1ZH
& &7z rifampicin (RFP) %212, #I&7% 2 & I12#3: 30
M, FBOFHERE & B AT 26 2 W) s
FIAIBRESN S 2L SBHEICE > TS (Table 1)

ARG TIEALAE S S 78 L W PURESE & BRI S8 & 11
H HMIERFEOBIR, LRIMIERAZ & 7 & SER MO IR
PEHURHE (MAC JEYYE) D720 DREBIRBTFEOBLIRIC D
WTHLY 15,

I. HEEOHEE

PUREAZ S T DU TG YE O 5055 & 22O B2 5 3
FEO TN —TnEHEINE: OREIEH AT 5004
3£ RFP, INH, aminoglycoside (SM, kanamycin (KM),
amikacin (AMK) , capreomycin (CPM), ethionamide

(ETH), pyrazinamide (PZA), @§5 W WM 2 &
3 % Pl W 3E: fluoroquinolones (ofloxacin (OFLX),
levofloxacin (LVFX) 7 &), @WWIEHZ AT 5 W
3. ethambutol (EB), cycloserine (CS), para—ami-
nosalicylic acid (PAS) T® %,

75, WfrodikitdEz [HiRiEtEo 7L —F] 2
CWHETHEEZ b DL OB B L M RE
IEREOFIEM ORI LT, & SITREN 2R
THRE GRAEIZRFP O &), @xh 5l o izt
L COABMM G Z /R3PS (INH, PZAB X
UM 4% #fi aminoglycosides % fluoroquinolones % &), |3
EAEDYRBENRZOINV—-TIIRT 5, OFFFENE
WEEZRTHASE (EB, CS, PAS) T 5%,

FEBABOBRE 2O 5 L, WOABGEIREIZ 25
HOFHRE I Z RS [BUREEO 7L — N 12X
OB TOET PR ES > L b EF LI LI
%5,

II. K53 LOREREE

RO EGGETH D T LA b, HBloh
IR RO SN DIF, OBEAFSE & A ED 7 W #
BoRALEY, OFRNEIREIZ B CRILNRATYE & il
WRATHECBEN B HUREE, GOXBIMa] - 2R kil &
HATHEBER IR U ORI 206 M 2 /R 3 HUm e, @R
DO DNABWE 7215 v &K% 32— F§ 85T
AR E T2 PIASE, F 23O BRI R 2 W
IEE - I I —NVEROAGKREHET 2IEHET A L,
PRI 0 L COARFER 2GR T (BRI OPIH A
N7 MV & HOVEEE, ©FZF 0 O E L
BT B THlH] ORI E R PRI AE 72 & o 4 PG %
IRV &, OIEHREF DR % 2 BEFH O FRGEH IS
£ o REIM o iz e 5 (BT 6 2> 7 H O FE 8B HR)
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BV TBENER EORITEH 2 EiR5 2 Wtk 2
WIS SE I E S s,
III. #EZOEFEECHS T IFEEADEK

Hr L PR OB IR LA HRE I B VT, @
B O, QWBHEOMINEL, @WBETE TROM L
(RIEEPICBT 2 BEOBERIE), OFHFIMWHEE O
FHERGIE, ®ZAHIM A OEFE, O LV LT
ez o Ba%e (BT O INH T Pi# 513 INH i 545 4%
OREGITERITH B), S 5ITITOREREE OHIH—
EVIKRELRFRED /LT EEZON S,

IV. HEERREOHL

HAE T 1951 £ I2H5E SN TPRIEC XD,
WMERE IEE CHEEEZITLIENTEED, T0O—
7 COREDHR D PRERIE L L THREZ 2T 5 &3
A0 TIFohn b7, BIERHITE 5 THRBEIED
BAFEATRIR 2 PR 1] ISR YD &V, F 7-QFrbuisit%
IXPATE D S F THRIK10~15 2 Z L, FRICHIR
HERIIPURGESR L LTREVWEAZET 5720, #3E
KAWL o TR EREAEE 2 5. OFBEOIEDER
RIGERTIIHANC & 20BN E Lo P H THERA T RE
7zl [HEHHORRIGER] 2l DINI Tz %<,
BEEE ORI EHE L o @PURTRIE O BRI oG H% 5
THEEE S NIAELT 2 HMORIEMN 2 M5 2 8 L X,
INOOBERERPEL D A, FHRELTHEOHE
MEErEEIE TN 5,

V. #FHOMBEZLERREDOEIR

1. Nitoroimidazole #&/k (Fig. 1)

Nitroimidazolei#3&fA (PathoGenesistl; 31EChiron
) T, BILWERREZ D o bR L LTHE
LEMALEM P RVWZENTWDY §4bb
nitroimidazopyran % % & A T\ % — B DL &SI A5
WRION L TR BN 2R 2 269 528, £oftio
PURE B2 IZ R - % 7R X 72\, Nitroimidazopyran # &
R (RFENLEY PA-824) THET X T1E, ORFBHE
DE N HOELRDB X OCHIBEEIRE I o — VRO 4
4% (hydroxy—mycolate %* & keto—mycolate ~ D FE{t

O2N
N
Z;ko

*

o@oca

Fig. 1. The most promising candidate nitroimidazopyran
(PA-824).
The asterisk denotes the C 3 position and NAP chiral
center.

W) ARFICHEST 2 2200EAKFE 2 o4 E L
LEMTHLRTH LD, S 5HIZQPA-824 IZHHLH DOXF
Bygmny QR IS FEEEIRN GEEE) 1Icb &
REREE R L, SRR I LT R it
WX 2O L RIS 2 58155, Lol
A3 & ORISR EMEATRD b T, PA-824 IE
STABICENEY MINT B EBRRHEZELEE TV
g2 REoBROKRS OHEBEERIZB VT
INH & [d] 55 DR 721683 R 2 D T % PA-824
A ORI O W &2 M5 5 R & T aetE 2t
TBY, FFEHRTL - L FEHEZBO TV 2 EMILE
WTdH b, HT PA-824 13 WHO D&M %14 C,
PR IRER phase T DFIFEEREICH 5,

2. #r rifamycin #FEAk (Fig. 2)

1965 4E Ciba—Geigy . (A 4 Z) & Lepetitt (1 %
Y 7) A rifamycin SVALAEW 2 S LA BICIER L 72
RFP # PifiRsE L LT L7z, 20%, TiD L)
% &7 rifamycin FEAPBHAFE I NTE 225, wihd
BEE3E RFP L M R EMEEAF LTV 5, T/
rifamycin SR OPUIE S (3 I O SE W A BT EEE R R T b
O — 2 P-450 Z{HHAL S8, ZO#E, MAC BIIEH
IZBWCHEERS X215 CAM 7% & new macrolide %
PUH SR> HIV protease inhibitor DIl &R % 2 L < K&
T EELHEDIMS N T SY, Rifamycin 5 O P H 3
EABFH) & OPERIZ B TIZIEW R A EAEH 2w TRl
DEBEPLETH 5,

1) Rifalazil (KRM-1648; Patho Genesis #1:, Hi7E
Activbiotics £1) 3 1980 (0% -7 5 Skl {L 7 T3¢ (B0
AR & WZEB % % Bgh L 72538 C, rifamycin FEK
%% E12200 D LOBBRKILEWBEREN, ZOk
PSRN & MAC 123 LTl o Gt & /R 9 5538
&k KRM-1648 1t & % (benzoxazinorifamycin:
rifalazil) A3 A& 7% FFER R & 4 5 72 KRM-1648
DPREBL R & Hu MAC P2 T 1990 4RI
ENAOIFFEE 72 B2 & > TREM 7 ZEBERF 7T & 5Pl 239
S N7z ZoRER, KRM-1648 I3 MLERIH 3 2 Bl
P25 HIRNBAT T ICENRTWA 2 &, [HIERMIH
60 Ll L& Rwa &, MESID in vivo IGHERN S
= RT L, MNERERIC BV TIRE3E RFP
% rifabutin (RBT) #1325 28R 2 PukstE w6k
(in vivo 5Hili T RFP O#) 3 %) #4352 LW 5
\2 &N 729, Rifalazil ® RFP fif B 1203 % &2 k14,
RFP if kDR & rpoB #AnT b D KZEIRE R D
EWIZK ) ERPBEDO 5N 5, KED PathoGenesis ft:
MEME L7, BEEL IR E L7 rifalazil @ phase I
DBBRER (1999 4E) TIZAMERKA & v ) R 2/
TERMR O NN, 208%, EEEZE s AENREL
T3 1 [0 rifalazil % /K% 5- L 72 phase [ @ (G B R
T, ZV-vy Fua—2%RE&, MO L) HEES
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CH3 CHy CHj

Rifapentine (DL-473)

Rifabutin (Ansamycin; LM-427)

Fig. 2. New rifamycin derivatives.

RIER OFBIIED 5N T W, Rifalazil (R E
HEH OPURIAZEE & v ) IO HEEA R 6N TED,
BRIRIGER D A & S OBEITEH LTwa,

2) Rifapentine (RPT; Aventis Pharma 1) &
Hoechst Marion Roussel #1725 1970 4E10#% 20 & &5k
L B%s % BtA L 72 long—lasting 2061 % A ¥ % Hr¥ T,
A2 Tt cyclopentyl rifampicin & % \* & DL-473 O %
b I 7z, RPT 1 1998 4E 6 H ICHiE%dE & L
TKIE FDA ®KRE %15 Tw 5%, RPT #°RFP & Bir
o THRZ B EIE, FHEIINS 5RBRE W in vitro 161k
M RFP X ) #ETim <, MRNEITEAS RFP @ 10 £5 L
RIZET 2 2L, BOBRSGREOENEIEICE W THEE
WA C BIRIERZGICHE L TWELHTH L, MR
# & AR RPT O R /R #x5-4f & RFP Ot H ¥ 55 %
xS 72 KRB 2 BRI AS T TITHR T LT 5:
RPT MK ¥ 5-REIZIGH TR DO FIERIZE W T RFP #
HEGHICHRTHOINIILE 720D, BIRIEBROK
UL RPT 2SR RIGHER G- O HIYIZ# L -3 TH
HZEREHLTEY, RPT ® DOTS ~DEAIZ X 5
TR RNOEBP PRSI Tn5Y, 7272L RPT ®
HIV RGO BE T T 2 HWRIEHIZOWTIEWw
PEHRBRAERINTB S THMIIANATH 5,

3) Rifabutin (RBT; Pharmacia #1:) & Farmitalia
Carlo Erbatl (4 %V 7) BB L-HETH LA

ansamycin » % WX LM—427 & 3 i3 5", RBT i
1992 4F 12 12 AIDS % ® MAC JE 12K 3 % T Rhih #
L LTKREFDA OKBREMHTBY, IThFEFTEELL
THRD T A X - MAC @ BE % Ll I BRBY TH W
LNTEY, RBT KIS L TH AR RBHEET
& % WSWAREALRE VR B EEFIRICB W TIZRFP &
BEPRDOLNT, L »EGIRHER OPUIEEHE RASER
W L TR D HERISER L ) 2R . $722h
FCOBKREBROBRERET S L RBT IIHBIEL D
b MAC DFEFNIX LTE ) HFHEDORHVILHETDH 5
LEZLNTWS, BIfED & Z 5 Pharmacia 4L AH A
TRBT 2P A & L ORISR 5 Ml LIk v,

3. Caprazamycin-B (Fig. 3)

Caprazamycin-B (CPZ-B; () AW b#mr7ErT)
B (Streptomyces sp.) @ 1FED S EES /2K
R K DOF LR & b - 7o iR o it &
YWTdHbHY, CPZ-Bid—BOWwEME ICx LCTidiz &
A EHIRTEEZ R S, PURERRICS AR R 2 &
AR & MAC WARICK L CORIFRY IR TG %
AL, PUBHEHEOEESE L L3l [Fukodii
ANRT V] b OMEWTH %, CPZ-BIIFEEHRH <
7 A kRS 7V B W T BRI 2 B R &
AL, BRI R OFERICB W T b Mla a2
koo Tnhwv, 72720, S2RIEIREOEEE
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OCH;

CH,

o)

O O

H3CO OCH;
H3C\(\/\/\/\/\M
o
(o)

CH,

289 %5 CPZ-B OHLHTHEEIC O W TIIAPTH 5, Bl
fEE TITHIL T 5 CPZ-B ® E 2 AEHBEF (S HURE 1A
DOHNBEEDEIHILETDH 5o

4. 8-methoxy—fluoroquinolones (Fig. 4)

PUREH 1638 & L TP new fluoroquinolone RHTH 3
IS R G 2 R THIREE 7V — T I E O
bhThbh, KEMWZAE Y ILOFLX, LVFX,
ciprofloxacin (CPFX), sparfloxacin (SPFX) ® 4 #l
Thb, PMBEERLLTOZ2—-F ) u yRZHEOR
%, OBEAEOPURIAEE & ZAMMEEZRE T, O
HMFNOWEEMEL D LN TRV &, @FHFIM
#i#% (MDR-TB) \ZX 3 2iGHEL LTHMTHL S

0
F COOH
H |
HN N N
& OMe A -HCI
H

Moxifloxacin (MXFX; Bay 12-8039)

F.

OHOH
Fig. 3. Novel antibiotic caprazamycin—-B (CPZ-B).

L, @RERASA w2 e Thb, FATE LTIE, OF
/8 Y REEMECTHL PR IEMEIRDOHNS
&, OFEAMEOEHRNHERLHILTHDE 22 H) M
BETFOND, = a—F 0 VRIS
Mycobacterium kansasii, Mycobacterium fortuitum,
Mycobacterium szulgai 7 & OIEFFEEPRRRIIES X O
N UFE (B W Mycobacterium leprae 12 & 5 &G
IE) DRFEEE L LT AR,

IR INTURH L wF /o v RIWEE, 3L
A EDALEDIIER G DS 1 1T cyclopropyl 2&, 5
8 PLIZHEK D /1 7 |2 2 T methoxy 3¢ (~O-CHs)
% A L 72 8—methoxy—fluoroquinolone O 3£ 7 & #% %

F. COOH

MeY\N N I
NS ome A

-3/2 H,0

Gatifloxacin (GFLX; AM-1155)

COOH

N N
-1/2 Hy0
B, e
NH

Pyridobenzoxazine derivative (VII)

Fig. 4. 8-methoxy—fluoroquinolones and a levofloxacin analog.
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boTWwb, TMiL8AMIZ methoxy BLZEAT LI &
XY, MU8AIC BT v &EA LR &
FEOVEGELEZ RIF LoD, PIWEICX 2EIEHZ K
MEZAKIRAL L 22 o m v b i E 2155 2 25T
EHLVI)HEEICHMS TWD, PikZEL L TH 8-
methoxy—fluoroquinolone AHLIH % DR 2 A LA
¥ 1% gatifloxacin (GFLX; 7 #f # 38) & moxifloxacin
(MXFX; Bayer f) T & %, GFLX i3 AM-1155 & %
IEh, — RO EEIIEDHRBEEL L TEHEHIL
phasel Z# 1 L7223, #iB%W & MAC X L TH BEAF
O LVFX % L2 uiiGtE 2 A3 5%, ), MXFX
13 Bayer ft4% “*RZ b CPFX” % HEEIZBSE L 7-# 3T,
$€k Bay 12-8039 &I 72fLEW TH 5, MXFX X
SPFX & A% in vitro 7 5 O in vivo HUAEAE G
RS EDBROKRTRiATE <, — & DHUEGLE S
E LTI TICHETRREZMHR TN S25, PRI IGHSE
ELCOMBRBBIZOVWTIIRETTH 5,
8-methoxy—fluoroquinolone & L i 3 & 13 £ 7 % 25,
LVFX (2 4% 219 7 pyridobenzaxazine ® AR5 # 5 10
MOMIEIZ, MXFX @ 7 & [ U bicyclononanyl & %

HAL7: LVFX Ofifbal (F—R3E) 1, LVFX
& GFLX % L[l 2 fufi W iGtE B & 09t MAC i %
RYBEMILEWMTH 2", 5HBO S 5% LMD HE
BIZHIRE L 72w

5. New macrolides & ketolides (Fig. 5)

MAC BEHHE X T BEEHE E L TR RV CAM
(14 H3) & [F U new macrolide 2 LW 128 T 5
azithromycin (AZM; 15 H B8) (%78 & 38 0] 2% 20
ML L & £ < long-lasting R PL W G % 2 R SILEW T
HHIEBMOENTBYT, SHENTIH MACHEE L
THRRICHOWRMEO S 2PHETH 5, Fl2— DR
YR DR 2 S RUCTHEFED & ) L vt~
a7 4 F&LTH% S 7 ketolides (ABT-773,
HMR-3647, 1) 1% new macrolides ® 3 {i7.® L—cladi-
nose k&AL T M3 (=CO) IZEIBL, F 11
& 12 fiflZ carbamate 38, 6 fiiiZ O-2" )L — 7l $H % &
ANL7EAMEEZAET 5. T 5D ketolides D new
macrolides & FERICEN 7290 MAC {EtEZ R 2 &A%
HHENTWAE®, 7272 L ketolides & CAM it MAC
BARICHT LTI ERITH 5o

Azithromycin (AZM)

N
XN

CH

T e
—~

CH;

Telithromycin (TEL; HMR-3647 or RU-66647)

Fig. 5. New macrolide and ketolide representatives for MAC.
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6. N-octansulfonylacetamide (Fig. 6)

BrELRAL AW N —octanesulfonylacetamide (OSA)
X, WAROIRE L I - VEROES KA HET 51E
AFE %A L, invitro TIXEB IR (slowly growing
mycobacteria) (ZX L CHIRIGEMEZ /R § 2%, HEEH
DOEAPLEEW (rapidly growing mycobacteria) Z%F L
TIZENTH 5", OSA L AIMMEAAEZEICH LT
EZMEAER & FRRICER) T, A & o I s 2=
BRD LN TRV, 5 OSA @ in vivo FHliAERD
JEBIRE L 72w,

7. Oxazolidinones

Oxazolidinone @ #% & & (Pharmacia f1) 13 )i 38 X
R7 MVEATHILEWT, EHET L L THAD 50
SYVERY—=LIHEBELTY Y7 EOAEREHET 5
ZENHM BN TV B, Oxazolidinone i#HEAKD R ELE
%) linezolid (LZD), pnu—100480 & & IZ in vitro & in
vivo THFH & MAC (23 L CHum G 2 7”37 LZD
M D IKRGHEEHESE L U TR OSBRI H 5,

8. Pyrazinamide

WEAE D PukE#E 3K pyrazinamide (PZA) 3, #5412
in vivo T pyrazinamide deamidase {2 X - Tpyrazinoic
acid (1221t L pH 5.5~6.0 DIEMESM T Tl U TH
WG % Z61 3 % MY % “pro—drug” TH 5. T D
PZA 7 5 B RO RF AL G Z 1EB L in vitro THUHE
WG & BT MAC 61 2 7 25H 52 HEH
SNBHBERIEIR SN TS0 in vivo ﬁ?ﬁﬁuﬁ%ﬁ 2B
BEREBNI .

9. Riminofenazine (Fig. 6)

1962 4ELIK, EH LNVt Ui (M. leprae FEGLIE)
DEWHE L L THW 51T & 72 riminofenazine i /4
TB663 &% % \» ¥ Lamprene & I X 1L T % 7= clo-
fazimine (CFZ; Aventis #L) & $uiEi% WM & $1 MAC
W EETHILEMTH 5, R TIXCFZIZ$TIZ
MAC G D 72 0 OREEER) 22 {6 TT I AR T T
WA E D%\ CFZ OAE BT O FEMNIE AW 7225,
RA® DNA $i0OEBRELZHET 2 Z L3 b5 Tw

o
o._ 0
Ne”
\/\/\/\/\s/\/“\NHZ

N-Octanesulfonylacetamide (OSA)

%o LA Z D CFZ OFBEMEEMIER DRKA™, B &
UF CFZ @ DDS 1bL##] % FH T in vivo MiNGER %
F B RA DG ST 522,

10.  HUEHE3E D DDS LA

B LW LG & R % b o 2R 5 2B
éh&wﬁ&%“ﬁ_,%T@ﬁ%ﬁﬁ%%ﬁ@U%/

DCHE AL CheB LB % i L, W% AT A
(DDS) #ifH L CEmiEz: ) ICHUREE 2 R =1
FE S LWEIES CHMEFSNTW S, wiho
FEEBRTYH, BRI L BMTROKS LRI
T, DDSAb L 7ziRREE % §ERH G L 720 o 12
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Current status in the development of new antituberculosis drugs

Norio Doi

Department of Basic Research, Research Institute of Tuberculosis, Japan Anti—Tuberculosis Association,

3-1-24 Matsuyama, Kiyose, Tokyo, Japan

Tuberculosis (TB) is still the greatest single infectious cause of mortality worldwide. However, powerful
new anti—TB drugs with new mechanisms of action have not been developed in the last over thirty years. It
is expected that development of new effective anti-TB drugs will bring us various outcomes such as
shortening the total treatment duration, improvement of the treatment completion ratio, prevention and
treatment of multidrug—resistant tuberculosis (MDR-TB) and reducing overall medical expenditures. A
new anti—TB drug needs to show good pharmacokinetic distribution and permeation into lung tissue and
cells. Furthermore, it is also desired that novel candidate exhibits the potent bactericidal activity both
against exponential and stable phases of Mycobacterium tuberculosis in vivo. In addition, it is ideal that the
novel agent possesses a narrow antimicrobial spectrum targeting only the Mycobacterial species.
Nitroimidazopyran is the center of attention in the world today as a most potent drug candidate for TB. Its
leading compound, PA-824, is being developed in clinical trial phase I. PA-824 has two mechanisms;
inhibitions of the biosynthesis of protein and cell wall lipid of M. tuberculosis. It exhibits bactericidal
activity against both replicating and static M. tuberculosis. It also shows potent bactericidal activity
against MDR-M. tuberculosis. Among new rifamycin derivatives, rifalazil (KRM-1648) the most promising
drug candidate, is being developed in clinical trial phase II. Rifalazil demonstrates potent long—acting oral
activity against M. tuberculosis both in animal models and humans. Gatifloxacin (GFLX) and moxifloxacin
(MXFX), 8-methoxy—fluoroquinolone representatives, show bactericidal activity against replicating M.
tuberculosis both in vitro and in murine tuberculosis models. ABT-773 and HMR-3647, ketolide compound
representatives possess potential bactericidal activity against Mycobacterium avium—intracellulare
complex (MAC) in vitro, but these ketolide compounds are ineffective against macrolide-resistant MAC
strains. Caprazamycin-B (CPZ-B) is a promising novel antibiotic recently developed in Japan, which was
isolated from Streptomyces species. In contrast to current anti-TB drugs, CPZ-B has a novel chemical
structure with specific bactericidal activity against Mycobacterial species, especially M. tuberculosis
including MDR strains and MAC isolates. CPZ-B inhibits cell wall biosynthesis of Mycobacteria, and
exhibits moderate therapeutic efficacy that is dose size dependent in a murine pulmonary tuberculosis
model. Any cytotoxicity is not observed in preceding animal experiments. “The Global Alliance for TB Drug
Development (GATB)”, formed organization under a WHO initiative, started funding pharmaceutical
companies to develop the novel agents for TB. GATB recently set up a new project, “Aerosolized new drug
in DDS”. It has a potentially promising scope for developing new anti-TB drugs and managing
chemotherapy as well.



