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774 FRIIWIETDH 5 telithromycin (TEL) 1&, 2001
FIZFA v TRIMICET SN, BHETIR, 79V R, 4141
ThREDI -y GEE, FERBLUT VT - AT =T
ZBWTHREN TS, HRIZBWTD 2002 FEICHGE S
n, BUEHEAE P TH b, T72, TELUIMCH, HMEERR
B FE i ' @ cethromycin (ABT-773) %#1Z U, £ D7
oA FROHENHERTH LY,

7 hI A4 FRIEEWERRICGEAET 2WETH Y, 1950
4|2 pikromycin A%, 1955 4|2 narbomycin H3Z N E NI
SN TNHORKOT M7 4 FRLAWIE, 1952 412
R X172 erythromycin (EM) &I@DT 7 NV BREAT
5500, EM DLEWEE T TH B2 774 / — AKEH%E

Erythromycin
Fig. 1.

b7z, b M HEEET S (Fig. 1o 72, EM
DEICMEEFE L I R Y, EWFHELRD EM
CERLLZIEFMOENTVWSY, L2Lad’s, 2hb
WD b5 4 FRMEAWIIRORSG1Z & 2 WRINHEAHE L,
BROBHIMENL FTIRES Zd o7z,

—Ji, =7uJ 4 FRIREEIE 1953 412 EM 25K T
MEhiztk, COBBIINTIREECANEEOLE S H
By & L T clarithromycin (CAM), roxithromycin (RXM),
azithromycin (AZM) 7% EOPFHEI A IR, R
TWwb, $/2, ¥7 054 FRUHE L EUOIERET 4
T4 a3t I FREHBEEBRAERICH LT, A MLT
oI VRBBEEIIAF V) VISR T Y ERE B L O

Pikromycin, X = OH
Narbomycin, X =H
Ketolide

Chemical structures of erythromycin and ketolide.

P AN ARB L B 1-15-1



VOL.51 NO.5

B b7 A FRBURZE O MR- ARG

279

ya<A T VIERERE IS T AR owEE HE LT,
Al s iz,

A, X= Y M &K K (PRSP, penicillin—
resistant Streptococcus pneumoniae) <7 154 Fiifth
il 7Ek# (ERSP, erythromycin—resistant S. pneumoniae)
AER LOKERBIBIC 25> TBY, ZhSORERICHT
LPWNIPRETED T b I 4 FRILEWAS TR 2 4£0,
ZOBRCTOMEHWEER 7 + I 4 FRIHEORI D 5
N7z TOHHIEE, 7774/ —ABEHOPDLYIZT b 5
FAHT D EW) EEREIRSOMEY S, v 7054 Fiiftk
OFERER R EV) 7 M T4 FRIEAWoEECINZ, J
7N VBRO IMICHEEEAT LI LICEIDMEY Ky — &
ANOBIEE L VBRI L) B EPFMHFEEINLZDLETH 5,
WHRIDr + 74 FRAAEHFETDH 5 TELIE, 1HCT7 3/
TF) T VENEBEAINTWS (Fig. 2).

RIL T, HlMEEIN—TLLTOT FIA FR

PR QKB % TEL OREEH 2 thuiic, TERERAL, ik
FIERED X TR IS T 2807, RIS AR 2Bk
W23 A PUEIGEDE A ST %,
I. fF A # &

BAETROBREEDIZEA LI, ZOEHABTEICL &
DWCHIRREE SR E S, BRARHEERB L UEAS
BHESR O 3 A I N DY (Fig. 3)o MIILEES B
FHESRICIE - 7 7 AR 7Y axTF FRIUEHED
HY, MEBERMERIZEZF oY RMEEIGINS,
HiEFTnE s, EAFKMERDOHIEIZIZZ O
WEFEITN TV DA, LFEDS L OTEH A OMHE,
HYEE~OPE D OFEIZL VMG IR TVDE, ZD5
I L7202, 7 b4 FRIESE D HEO AR HE
HO—FTH B, LFEHEEOHE I T, TEHKT
DEH»H D INFE TORHASKHEREIZIZA S NV
BEHT 5o

C8-keto:

— Acid stability
— Prevents induction of resistance

C11-methoxy:

— Acid stability

N1-Aminobutyridazol:

— Potentiation of antibacterial activity

Fig. 2. Chemical structure of telithromycin.
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Totsuka K.: Medical Practice 18(8): 1244, 2001

Fig. 3. Mechanism of action antibacterial drugs.
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MEOERAGEIT—MOMIBERA & & IHEY K
V=AWl Xo T I NE, MY Ky —24 (709 &
30SH7L=v bEBOSHTL=y LR EINT
BY, 220K 72=y MIKE0D) KV — LEH
L 32D KV —ARNA (tRNA) 5% %, 30SH
7T2=v ME16S rRNA L 21 FEDEHD SR 5 DIC
LT, 50S% 7=y hid5S rRNA & 23S rRNA
WMHOEHL L BRI NTWE, TOYKRY —
ADTELKEEEIEX, X vty Y vy —RNA (mRNA) I
I— FENBBEAYE—VOEHANOHRTH 5
(Fig. 40 0BT, M@YKV — 2 3EHH 7
=y NI, BEELTRERY RV —L4(709)
BTN B)RY =T AL 7 NVEHRVET, 470D
BAh (BRAAERE) KRS Ti, 30S ¥ 7 2=y 2" mRNA
EERNVINRAFF =V (fmet—tRNA) ZiESASf =T T
—¥—T73I)T7IYNFFI VAT 25—+ RNA (tRNA)
LEEBTH, ZOHk, 308722y MEI50SH T2
=y b ERAE L TEELEBAGKEBRESE (708 %
BT 5. TFH VYY) URIE#EIE, 50SH T2
=y MIHAE LT, RAAKEGBEASEROIZHE 2 Hfl$
LK IIMIEEE RIS AL SN TwDYY, F
72, TEIHA Y URMWERT I 7Y 3y R
FEIZFEIC30S YT 2=y MIHEALTEO/ER %3
g 52,

508 %7 2=y FofER.OICE, T T Y-

tRNA #FHEAED 2 oDfiE (AL P) HrH Y, HH
BHEOE2H/E (RTF FOMEBE) TE7I /B
VAEG L CERAMETINT 50 57 3/ BOBEINIER
DIAT Y THRHbB. ODARMIZBIT HERALT I/
B (73 77 Y IV+RNA) OkiE, QRGP IC
HBHTF FRNA L ZHIVAILHET I/ TV
—tRNA O T F FEEIG, @A FBA2 5 P EHM~D
N7 F YV IV+RNA ORE) ({EFE) Th b, & DK
WorE b7 I BAPFAET LR MEITD 20 3E
BOT7OXAHMYELFEITEIN, T35 EHAMIX
tRNA, mRNA, VRV —2 L EJHITHB s (BT #
M), T0SkTFIEH 7=y MG THOY A 7V
% BAMR T % AR R ICA o

Chloramphenicol (CP) A ML 7 F75 I VAL
WL, RT7FINVETFT AT 2 T—EBHRLIHEELT
RTIFINVINFT VAT 2T —EBEHET LY, —F,
~27 174 F, lincomycin (LCM), AL 77T 3
B, BLXUOFT A FREHEIIRASHOMEZPiIE
L, REELRTF FHEABINSEZ 2 LICE DV EAS
1K % J 9 %,
~7u54FK, LCM, AL 77537 BRI
g, 5087 2=y FFD 23S rRNAD KA 4L V'V
D 2058 hi B L N A 2059 i 7 7 = Y ERIGA I &
BLEEZLNTWAYY, TS DY 23S rRNA
DERXL YV D2058 LD A F WAL I N/ WIZH L TR

Inhibition of tRNA Tetr.acyclines. Inhibit%on of 70s complex
binding by binding Aminoglycosides formation by binding With ____ g
with 30s \ 50s mRNA
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_30s ribosome

L
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Fig. 4. Sites action of protein synthesis inhibitors.
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ZAEERTIENS, (bFBENRLELLOD, Z0 JH 72 rRNA O Hi k3 2 & 38H] 058 % F X724

AR ISV EHEE SN TV S,

=7, ¥ 74 FREEHEZ, 70714 F, LCM,
AMVTNTT IV BRIERWEORKEHAIZIZ T,
E51Z, 23S TRNA D F X A Y IIZx LT HfEaHA
Pk % 7R3 2 & A footprinting EERIZ L D EEHH 2 h T w
%" (Fig. 5)o F 7z, WILZOZRITHEIEDS, Kl
FEAT OFERD BB S 223 72" (Figs. 6, T)o

Footprinting EIZB VT, Y 2 7V (DMS) %

B, TELIZ23SrRNA K X £ Y VD 205811 B & O
2059 L7 7= UERAEICHI AT, AL YT 752/7
T UHEREO DMS IC X 2B x TR L7ze —H, X
® EM (% 2058 .8 & OF 2059 2. 7 7 = BRI D 15 fii1d
P L7228, 752007 7= VIR DOBHiIIZE L AR L
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A Vi
1 — L =
m - %
'(/ : o n ".t:l!'.‘: ¥ 1 :4‘
o o . ;
SR g .‘.
C o B !
.4 T —— | v \ 1= 2 ‘R i
o ’ N b s I ‘r] ® v
~ b [ R | - H .
¥
™ - .
Hairpin 35 of Ketolld.es and Central loop
domain 1T macrolides of domain V
o, c—G
G o, c-a
“ 2059 =~
cG\\C 2058\\ GAC GAUAA
J C c
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Hansen L.H. et al.: Mol Microbiol 31:623-631, 1999

Fig. 5. Binding sites of ketolides and macrolides on the 23 S rRNA of the bacterial ribosome.

Schliizen F. et al.: Nature 413:814-821, 2001
Fig. 6. Binding sites of macrolides.

Poehlsgaard J. & Douthwaite S.: Curr Drug
Targets — Infect Disorders 2:67-78, 2002

Fig. 7. Binding sites of ketolides.
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BIUS7 MROIMICBIAEEREZ AT 5 RU
66252 1%, TEL & HMROBEHETH o722 &9 5, 752
BT 7 = R IE O R B R oo A e L2 B AR SIS,
S MNBROIMIIBIFATI ) 7TF) ¥ — I
55D THLIENHALNIZENTWS (Table 1,
Fig. 8)o

F72, FAA V2058 (LT 7= V5kFE D Z2 R4 Bk
) ARY — A~O TEL O &M% (KD fii 7.9x10°°)
i3, EM (KDH 1.9x107) ZH~H 25 5w 2 &5

5, TELO KA A YUT52HMT 7= V3L & DS,

ZOMHEEMEICHEELTWwWSL EEZ5NTWS (Table
2)o

F72, FAXAL VDA F VL ENTIHRERE Y Ry —
22X LCH TEL DR AREAT L Z EPMEEINT

W5,
II. MEANXYT

MW ERISEDRINE 12, 7T AN, B, &
Wiz oMiszTon, LrbEELEREETS
PR 7Ty, HSRIEERH&GE O 72 2 R
&L Tid, MizkEkd (S. pneumoniae), {1 ¥ 7NV T~
W (Haemophilus influenzae), €575 « h ¥
— 1 R (Moraxella catarrhalis), ¥ 7 F 7 5K K
(Staphylococcus aureus) = ENEETH 5,

TEL &, 77 oWk, 77 2 BH%, KB X 0%
R 2 & MBI LIAEIP 2 A R7 v
HL, ¥iZ7 7 2BERITH LR WHIRTE 2 JE5H 3 %,
i RERWIZ BV CTIRBfEONR=2) v dHbnwidzrua s
A R LTtz A3 5 WRISx LT BN PRI

Telithromycin

RU 66252 I

RU 69874

Fig. 8. Chemical structure of erythromycin and telithromycin and their derivatives.

Table 1. Effect on modification of ribosomal RNA by dimethyl sulfate

No drug Erythromycin HMR 3004 Telithromycin RU 66252 RU 56006
A 752 1.00 1.57 (£0.24) 0.18 (£0.10) 0.36 (£0.15) 0.35 (£0.11) 0.98 (£0.07)
A 2058 1.00 0.08 (*£0.03) 0.08 (£0.02) 0.08 (£0.03) 0.07 (£0.02) 0.09 (£0.02)
A 2059 1.00 0.16 (+0.04) 0.18 (*0.05) 0.15 (£0.02) 0.18 (£0.04) 0.19 (£0.05)
A 2062 1.00 1.21 (£0.09) 1.63 (+0.18) 1.55 (+0.16) 1.80 (+0.25) 1.30 (+0.12)
G 2505 1.00 0.28 (£0.12) 0.34 (£0.14) 0.31 (£0.18) 0.21 (£0.12) ND

Drugs at saturating concentrations (100 uM to 1 mM) were bound to wild—type ribosomes at 100 nM in experiments. Only the positions at

which binding of the drugs alters base reactivities are shown here. Each data is based on three to eight independent experiments. Standard

deviations are shown in parenthese. ND: not determined.

Hansen L H, et al.: Mol Microbiol 31: 623~631, 1999
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Table 2. Dissociation constants for wild—type and mutant Escherichia coli ribosomes
Kd (M)*
Drugs
wild type A 2058—G ratio
Erythromycin 1.4(+0.2) x10°* 1.9(%0.3) x10™* 1
HMR 3004 1.6(£0.3) x10°° 0.114 6.9(+1.4) x10°° 0.036
Telithromycin 1.3(£0.2) x10°° 0.093 7.9(+1.9) x10°° 0.042
RU 66252 2.9(+0.2) x107* 0.207 2.7(+1.2) x10°° 0.014
RU 56006 9.8(+1.1) x10" 70 >2.5%107* >132

Values are derived from measurements of antibiotic protection of nucleotides A 2058 and A 2059 based on chemical modification by

dimethyl sulfate.
Ratio = Kd values relative to erythromycin’s. Kd*: Kdissociation.

Douthwaite S, et al.: Mol Microbiol 36: 183~193, 2000

S.pneumoniae

L.pneumophila

(18) <0.064,
& /

C.pneumoniae

15

41

M.catarrhalis (108)

PRSP: penicillin-resistant S.preumoniae
ERSP: erythromycin-resistant S.preumoniae

LVFX: No data on C. pneumoniae

H.influenzae
(183-227)

(296-511)

T~ , PRSP (29-52)
~/

ERSP (200-396)

/. " S.pyogenes (58-83)

\ S.aureus (MSSA)
(125-183)

=—@— Telithromycin
ceolbes CAM
—e— LVFX

Fig. 9. Antibacterial spectrum against clinical isolates (MICso) .

Pamd, SOIGEEMBICE > T F /1 Ytk
R L THMOPETEEZ R L TWD, /2, 774
BUHERTHEZL VIV FRRET LT - 5 T—
V2 LT p-F 7 ¥~ —EHEDEEL2ZITTIC
POW )& s L, 9@ B E YW (Mycoplasma
pneumoniae, Chlamydia pneumoniae 3 & U Legio-
nella pneumophila) 2% LT EWIIRIEEZRT 2
EWHL D5 TWDHY (Fig. 9),

TEL (X2 ® & 9 (2l &gl & 2 W25 e, B
SRR B HehE ) F BRI 5 TITH LTI &2 58
957020, R OIREE X OH BIRERHEGE OF
BICBT 2 EHESPR I TS,

III. FRHEICHTIHEN

AR, Wi ERE Ok DS, #HRIISHETL T2,
1990 4E4CIZA Y, penicillin G (PCG), EM IZIZ T
CPHLWITHE=M L7 = 2 RPTHEEE L &30 L T
P2 R S AR B 2 5 SIS s X9
2720, WREOKREGMEE Z-oTWaE Z EIZFHAD
H ETH 2. HREHDT V7 HITZ BV TZOMHH
WETH 5,

BUE, W ER G O 2 A8 ) o SEF 14 B i) % 3R
ET MR EFEFESEDOND LR D, 1999
E2S (74 FRWEWET ) Aa~< 4 ¥ VI
LM HERBEIICET 2 P ESFE (Prospective
Resistant Organism Tracking and Epidemiology for
the Ketolide Telithromycin (PROTEKT)) |25t (9#]
BRTEBINTWDE?, ZoMERHETE, HREEL
IZB1F 5 1999~2000 4FFRAR 5 BERRIZ 31 B ML =R
DT, HATHEES W72 3R o rh Sk %
MA7zR=3) Vit L 64.83%, £ 7 = ATtk 5HE
13 54.5~81.2% V. L TH Y, ZOHEIZEFITH V.
Rk, BEB X OFERTOR=Z V) Vit EhEh
81% B LU 585% LEHIETH 5. KETHR=TY
VP 3R 50%, BRINIC B 2 VRS 13 45 T
KRELEBLV4~55% CTH D, T2, ~2uF4F
DS, HARICBWTIR77.9% LEFITE L,
K T O S VXA 30%, WM B B i % 1% [
W&o TR T7T~55% L RE LR E VAL TS (Fig.
10),

F7:, 2a—F /0 RBEHEOHKMEHIAE 512
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Felmingham D. et al.: JAC 50(S1): 25-37, 2002
Fig. 10. Rates of resistance of Streptococcus pneumoniae to penicillin and macrolide.
on, ¥/40 Z I PERG 2K & it S d & 5 &b, Table 3. Antibacterial activity against clinical isolates
%?(%VC ﬂij_ TIZ ﬂﬂ‘]"li’f[ﬁ$ 1% 14.3% T ZF) 5, H ZIR"C DF Streptococcus pneumoniae in 25 countries worldwide
70 VeI, BUE 1.3% Th 545, RIICH * from 1999 to 2000
Ja U HENRSZ W NS, SBF 0 ua Uit sEk Drugs MICs (pg/mL)  MICs (ug/mL)  %S*
OB IS 249 BERD 5, Penicillin G 0.03 2 63.7
1 R E OB RIS 2 ) Cetpodoxime 012 : 729
~ ~ " - Cefuroxime 0.06 8 72.6
PROTEKT 2 & ) 1999~2000 4F |2 M- Wk 2%, H 50K Erythromyein 0.06 =128 68.4
WERL R GE 2> © 53 HE S 72 3, 862 Bk ili LRI A3 Clarithromycin 0.06 64 68.7
2 TEL O)}E% j] Li, MICs, 75 0.015 ug/mL, MICs C Az1thromyf:1n 0.12 =128 68.6
R N Levofloxacin 1 1 98.6
1£0.12ug/mL T& Y, TEL ® NCCLS & % & %% 7 Moxifloxacin 0.12 0.25 99
L—2KRA4 b (S MICK1ug/mL) I2& - Tl&s: Telithromycin 0.015 0.12 99.9

REMHT 5 L 99.9% OWKDIEZIETSH -7z (Table
3)o

Z @ TEL OHRIGEER, HEXEER O -5 7 5 A
RBIYR 70T FRUEELD biiro7z, £z,
Za—F/uRREEDH B, RETRX=) Vi
ifi 23R~ D)5 % H § % levofloxacin (LVFX), 75
OB T~ @ P )1 A R & L 72 respiratory
quinolone ® U & O T & % moxifloxacin (2T 3 [{
FH LR ENULOWE I ZR L7z, DLEOKRIZ X
D, TEL ZFkMICBWTIE, @EnEfiE L T PRSP,
ERSP 2 H T AHAI L LTI TIIRDOLNTEY, KE
T 2003 4£ 1 A2 FDA advisory committee (235> T
PRSP, ERSP %It WE & 3 2 A&KGREN 525 S 7z,

2. HAOMFERE 0§ PR

HREE DL HT, HAIMLO 7 27 TR & Ak
W RERE IS BT 2327074 FBIUR=ZTY Vit
ERL o EHEBVWEOVEDTH Y, HARDER MK
(2000~2001 AE MW g SLE 2 © 73l 627 #K) 12K ¥
5 EHH OPLE T % Table 4 (1278 L72* s TEL OilifeEk
WZH 3 A H0H 1 1E, MICs A% 0.06 ug/mL, MICy T
13012 ug/mL TH Y, HBSHIHEEIZLN, b ok bl

S*: Percent of sensitive strains,

MIC=1 pg/mL)

(3362 RTI strains in 25 countries)
NCCLS breakpoints for
telithromycin (tentative NCCLS susceptibility breakpoint S is

Felmingham D, et al.: JAC 50(S1): 25~37, 2002

Table 4. Antibacterial activity against clinical isolates of
Streptococcus pneumoniae in Japan from 2000 to 2001
Drugs MICs (pug/mL)  MICy (ug/mL)  %S*
Penicillin G 0.25 2 45.1
Cefaclor 4 >64 25.7
Cefuroxime 2 8 48.3
Cefpodoxime 1 4 46.4
Erythromycin >64 >64 22.6
Azithromycin >64 >64 23.0
Clarithromycin >32 >32 22.8
Levofloxacin 0.5 1 98.9
Moxifloxacin 0.12 0.25 99.2
Gatifloxacin 0.25 0.5 98.9
Telithromycin 0.06 0.12 100

S*: See Table 3

(627 RTI strains in 12 centers)
Iinuma Y, Inoue M, Farrell D: ICAAC, 2002
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WHLR G AR Sz 72, TEL @ NCCLS &
Bz 7T L —2 KL U b (S: MICK1pug/mL) TR
TEZ 58T 5L 100% ORRPIEZMETH Y, Hidko
EHRORERE £ o 72 FARROKRTH o720 —F, K
WX RETH D -5 7 % L RHHEHE (PCG, cefaclor
(CCL), cefuroxime (CXM), cefpodoxime (CPDX))
@ MICq 1F 2~8 ug/mL TH Y, NCCLS DH#IZ L 5
B2 ME#IL, 25.7~483% THhH o7z SHIZ, ¥ 1
54 FRPIHHE (EM, AZM, CAM) ® MICy i3>32
~>64 ug/mL T Y, NCCLS DHHEIZ X 5 EZ M
13 22.6~23% LKoo =2 —F /0 v RIEE
(LVFX, moxifloxacin, gatifloxacin) ® MICy, &, %
nZFh1, 025, 05ug/mL%Z/RL, NCCLS @3 # |2
X BB WERTIE, 98.9~992% THolzo 2TNHD
¥ 1% O F 7 1 Y RIS LTH TEL (ZHUR i %
RL70 BLlk, MICyw D25, TELIX f-F 7 ¥ A
Lz us A4 Ntz r2b 53, HARTHKRGEH S
7= SRR % & Ll SR 2 L€ W Hii ) 2 7R
L7z 2@ TEL O AN 283K W 53 2 Lo i,
LVFX Z & B3 & U CHW 24 I A S M I R
A BV THIERIN TV DY,

3. =7 uF A Figtetk (k& FRAK x5
ERLE NP

TEL O~ 7 1 J 4 Fiifth@ia T % A3 2 i KERW
DI B, ermB BIETIZI—=FEINLY KR -2 XFT
— B2 X B TER 6 5 MICs 1 0.03 ug/mL, MICs,
TIX 0.5 ug/mL TH o 72" F72, mefA BInFIZa—
FEN7HEHAR V7 (efflux) 12X AR B L O ermB
& mefA DWBETE2AT ZM R ICx LTd TEL X
VP I % R L7z (MICw: 0.25~0.5 ug/mL)o —
7, EM, CAM, AZM ® ermB BT+ B X FermB &
mefA OWBIET %A T 5 WK T 2R IEV
Ny L L§D 572 (MICe: >32~>64 ug/mL) . mefA
BT AT 52HEMKICHT 5 EM, CAM B8 X 0" AZM
D MICo 1E, W N b 16ug/mL TH - 72 (Table5),

4. F 0 VIERICH T 2P0

PROTEKT |2 & %% / 1 Vit (LVFX: MIC=8 ug

Table 5. Antibacterial activity against macrolide—resistant
Streptococcus pneumoniae isolated worldwide from 1999

to 2000

Mechanism of MIC 50/90 (ug/mL)

resistance EM

CAM AZM TEL

ermB (n=586) >64/>64 >32/>32 >64/>64 0.03/0.5
mefA (n=368) 4/16 4/16 8/16  0.12/0.25
Both(n=71)  >64/>64 >32/>32 >64/>64 0.5 /0.5

EM: erythromycin, CAM: clarithromycin, AZM: azithromycin,
TEL: telithromycin
FarrellD L, et al.: JAC 50(S 1): 39~47, 2002

/mL) i £EK T (35 #%) (2% 3% TEL OHRE)1Z, MICs
%0.03 ug/mL, MICe #%0.12 ug/mL T& 1), ik
KDL TH o & SMOPEIHEDS RO bz, —T,
INHF ) a Vi REREIH T 5= a—F 1 R
YL 3 © LVFX, moxifloxacin, ciprofloxacin @ MICs,
iF, ThZEh16, 4, >64ug/mL & EPro7, ¥ 70
S 4 FRPUEHED EM, CAM, AZM O/ 1 vtk
RERE 2K 5 MICy 1&, >64~>128 ug/mL, f-5
7 5 NRPUAHED MICy 1Z (PCG: 4 ug/mL, CCL: >
128 ug/mL, CPDX: 8 ug/mL, CXM: >16 ug/mL) T
& 72 (Table 6)o

5. i PEFERE

<7054 FifEE D ermB iz OB &2 HH B
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WD ON Do TDT LI, TELSYZ 0T

Table 6. Antibacterial activity against quinolone-resistant
Streptococcus pneumoniae isolated worldwide from 1999
to 2000
Drugs MICs (pg/mL) MICs (pg/mL) Range
Penicillin G 2 4 <0.008-4
Cefaclor 64 >128 <0.5->128
Cefpodoxime 2 8 <0.12-16
Cefuroxime 4 >16 0.03->16
Erythromycin >128 >128 <0.03->128
Clarithromycin >64 >64 0.03->64
Azithromycin >128 >128 0.06->128
Levofloxacin 16 16 8-32
Moxifloxacin 4 4 1->8
Ciprofloxacin 32 >64 4->64
Telithromycin 0.03 0.12 0.008-0.5
(35 RTT strains)

PROTEKT, 1999-2000

Erythromycin

Telithromycin

e

RU69874
Telithromyein derivative
(L-cladinose compound)

Spiramycin

Clarebout G, Huet C, Leclercq R: ICAAC, 2000

Fig. 11. Lack of induction of resistance to telithromyecin.
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A F=)Ya¥IF-APLF 253 YB (MLSy) i
WEFEL LW EERLTYS (Fig. 11), —7, RU
69874 Tlx, EM & [RARIC RIS o J5 BRI 3R v i B A2
OOHNT, Thbb, WHEFESN erm B BT
WMEEETIZHOBEENRDOOLNLZ LERL TS,

¥ 72, FHEM ermB K~ 27 15 4 Nt S ER W 28,
TEL I & ) HERNC AR T 2513, 10° &) HA
FUCBI D ERERFE LR L TH EbOTERND D
THo72% (BEEKO TELMIC=8 ug/mL),

Z® X 9 IZTEL & ermB #1n T Ol FEiEL A L
Twhnwizw, FERl~ 7 a5 4 FifEE I L ChiE
WA RIS 5, OB, 7974 ) —ABEHE D
728, PbYICT P EREATHILICIDERTS D
DEEZLNTWA,

F 72, TEL 3R AI~ 7 05 4 FifEEO 5 5, mefA
BP0 LI PimiE 2R 4. 2, TEL ©
M) RV — ANOREEBEN~ 7 07 4 FRIUHE
LD LMD ERFEEFL T2 DEEZ b,
i, TELA~Y 204 FRIHEE R LS5 27 b
VERIMAMOEEMED 2D, MiEH) Ky —20F
AL VD 2058 MBI ZFDOMBIZFTHRL, FxA4
IO TR2MBLPZDOEBICHMKEAET LI LI
X5 EMEINTEY, ko~ rusf FRIEIEE
BEo R EEY, Ihd, ¥ MIA FRINSE L
BILOZADVEDTH S,

—75, TEL IZ#EAEID ermB B~ 7 1 5 4 Nk S.
aureus \ZIZPLEEEZ RS WA, FEAETRTO
ermB B~ 7 07 A NP KB O BRIR 58k 20 L
TRVHERE R L COBEKRE LT, HEHREO
ermB B~ 705 4 FIFEMRDIZE A EDFHERTH S
WHEPENEZ Z 5N 5%, LA LRAS, K, VAV —
LDORKRXAL V2058 H%E /) AFIVLEINTHA~ 2
O J 4 FRPUEIEIIEIE %R 925, TEL I
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BEAL Y TISHEEBRAMEZ RT 7202 E 2 5N,
ZOFHMMISHOMEICL VL MIZEN TV Z L%
HfEL 72\

Iv. & bh V) |(Z

4 FRIREIE, ZoBEnitsmEsrs
Table 712 F L 72 & 9 2= — 7 HHIHEF ISR % 7R
T o TORER, MRZFE & OH SIHERHR G A (7
S AR, ~NET7 4 VA, RSB, MRS
PRI ISR LTS Y ADORNI AR FIVEIRL,
RIS R NG SR 12 D2 A L, hohEEs o
RS2 RS R WRBEE T 5. Mk, 7854
FRMERIIEIEAETLE2H LI 7T —OHEE
LA S N, M SR B AT PRI Je BRI 20 L
Tho LMW ZH T 2 M THOPIHEE L DE»
PHIEE 2> TETW5, 5, £ ORREREZ 5T

Table 7. Differences between macrolides and ketolides
Properties Macrolides |Ketolides

Mechanism of action

Inhibition of protein synthesis + +

Interaction with domain V + +

Interaction with domain I - +
Induction of MLS; resistance + -
Pneumococci

Activity against macrolide—resistant isolates - +

Activity against f§ —lactam-resistant isolates - +

Activity against FQ-resistant isolates - +
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Novel ketolide antibacterial agents

—With special reference to telithromycin—

Matsuhisa Inoue”, Mitsuo Kaku”, Takeshi Nishino”,
Yoichi Hirakata® and Shigeru Kohno”
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Sagamihara 228-8555, Japan
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Ketolide antibacterial agents have been under development worldwide as a new class of antibacterial
agents. Initial research and development of ketolide antibacterials has been aimed at identifying
characteristic properties of ketolide compounds, and telithromycin, the agent that has been developed the
furthest has been used clinically in many countries. The chemical structure of ketolides is characterized by
a ketone group at position—-8, and bacteriologicaly they exhibit potent antibacterial activity against
pathogenic bacteria of respiratory and otorhinological infections, such as gram—positive cocci, Haemophilus,
atypical microorganisms, and intracellularly parasitic bacteria. Telithromycins characterized by potent
activity against penicillin—, macrolide— and quinolone-resistant Streptococcus pneumoniae, and there is
no cross—resistance with other antibacterial agents.



