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Telithromycin ® in vitro # B1EH
—MBC/MIC o & B H hfi—
T2 S S 1 NS % A B (-SSR = 77 S ORI <Y (/- <)
TNRYT A AT 7 — < HRASH BT S A 7E =
H A THEEIR 7B S L7z Staphylococcus aureus (19 #%), Enterococcus faecalis (20 #&), Streptococcus

pneumoniae (16 ¥) 3 X U° Haemophilus influenzae (18 ¥) 2% 5 telithromycin (TEL) @ MIC
BLOMBCZHZEL, o~ 054 FRIWHE TDH % erythromycin A (EM), clarithromycin

(CAM), azithromycin (AZM) 3 & UMjosamycin (JM) &M L7z, Z€O#ERE, TXTOHRIED S.

aureus B X WE. faecalis \Z % 3 5 MBCs/MICs B & " MBCoo/MICy 1332 LL | TH - 7245, S.
pneumoniae B £ " H. influenzae (23 5 MBCso/MICs, 8 & O° MBCoo/MICy 1% 2 N TH o725 L
72h o T, TELIZS. aureus B & E. faecalis \Z % L TIE# W 1912, S. pneumoniae B & ' H.
influenzae (238 U CIERMMICIER T 5 2 LR E N7z, 51T, S. aureus, S. pneumoniae B X
O H. influenzae DIEHERRICK 3 % TEL O Wl#%Z KD, EM, CAM & X OV AZM & HEHE L
720 TO#EF, TELE S. aureus Smith IZX LT, CAMIZE TS5 D0, EM B LU AZM & itk
12, 1/2 MIC D T OG22 3HI L, MIC O 5k 2 BBEEH RO bl 72, 8.
pneumoniae DP-112xF LC, foxf I & FERIC MIC & ) KW iREECHsE 2 I L, MIC DL Lojg
BECRWIICIERM L7zo H. influenzae ATCC 49247 (253 L Tl, 1/2 MIC O Tias 2 ¥l L, MIC
VL EORE TRBMMIC/EN L7 TEL i3, 12 S. pneumoniae DP-1 3 X U H. influenzae ATCC 49247
LT, EM, CAM 5 X 0F AZM IZHATHMIH Tl 2@ EM 2R L, 5612, TR OHMESE
T 8. aureus Smith B & U H. influenzae ATCC 49247 IZB W TAH LN/ HIEH S RO bk d o 72,
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Telithromycin (TEL) &7 54 F (14 B¥~7 054
NEHO 1L KB EZ A PFfEL, 82974/ — X
Hxr N UIETERLIALEY) MRS N HILEWRIHE
ENZH LY A TOFREHIEYT, MNREIRGIEZ & DHH
L LU CHERS T T 5. TEL IX Streptococcus pneumo-
nige £l LOETHT7 T AEEHIIH LT ra T4 FR
PRHEL D) DRVHRIEEZ AL, 5618, 4 HER< 0
T A FRITHIEICHEDTED &N 5 IR S BRI LT &
WHIHTETEEZ R T ZERPL N E o TV EYY, T/, 1
I 2 R GYE DR R T TDH 5 7 T AR O Haemophi-
lus influenzae B X U Mollaxella catarrhalis \Zxf LT
WA Z R,

4, 7T 5B MW @ Staphylococcus aureus B £ O°
Enterococcus faecalis 72 & UM 2R IEYURE D T e e T
5 S. pneumoniae B X U H. influenzae DGR3 HEME %
W T TEL® MIC 3 & 0" MBC # #ll 5 L, MIC & MBC ®
W oBE#ME L. 72, S. aureus, S. pneumoniae
B LU H. influenzae DFE#ERKZ Vv, TEL IZ X 24w
DAL R L7ze ShHOfREBfEOY 785
4 NRPUHFETH 5% erythromycin A (EM), clarithromycin

(CAM) B X ¥ azithromycin (AZM) & L 72, % B,
W J1RERTld josamycin (JM) Z Nz 72,
I. MEBLUHE

1. fEAPURSE & Rk

WERPLA 3D TEL, 3D EM, CAM b X U8 AZM
BTNYTARA (7T YR) b, IM ZHAGHED S
AF L7z WENOHEEDS GO & 2% K Z v
726

TEL, EM, CAM, AZM BXJIMIE, 2%/ —)
Ty =) RS HARE K =4.8 1 43.3 1 51.9 DHE B
2.56 mg/mL OIERE L 25 X9 ICHREMRL, Zhzx i
e LT,

2. fEHRH%K

MIC & & 0" MBC ll &£ 5% T %, TEL, EM, CAM,
AZM 3 X O JM @ MIC A3% WAL 0§ % MICs fili” D
1/4 f520 5 4 REOHPHIZ B 5 FRIR T EERE (S, aureus 19
¥, S. pneumoniae 16 ¥, E. faecalis 20 ¥kB L U' H.
influenzae 18 ¥k) % EIRL, MR L7z, BEMERKE L
TUMREERGEO~T 7T T4 FIESZEDS. aureus

Smith, S. pneumoniae DP-13 X U'H. influenzae
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Table 1. Bactericidal activity of telithromycin and other macrolides against clinical isolates
Antibi- Range
o MICy0/MBCs, MICi0/MBCo
otics MIC MBC
Staphylococcus aureus TEL 0.06 — 0.25 16 — 64 0.125 / 32 0.25 / 64
[19] EM 0.25 - 1 64 — >128 0.5 / 128 0.5 />128
CAM 0.25 — 0.5 32 — >128 0.25 / 128 0.5 / 128
AZM 1 -2 >128 1 / >128 2 / >128
JM 2 - 4 128 - >128 2 / >128 4 / >128
Streptococcus TEL 0.008 — 0.125 0.008 — 0.125 0.03 / 0.06 0.06 / 0.125
pneumoniae EM 0.03 — 2 0.03 — 4 2 / 2 2 / 2
[16] CAM 0.016 — 1 0.016 — 2 1 / 1 1 / 2
AZM 0.03 — 2 0.03 - 2 2 / 2 2 / 2
JM 0.06 — 1 0.125 - 1 0.25 / 0.25 0.25 / 0.5
Enterococcus faecalis TEL 0.016 — 0.06 1-32 0.03 / 16 0.03 / 16
[20] EM 0.25 - 1 64 — >128 1 / 128 1 / >128
CAM 0.125 — 1 32 —>128 0.5 / 64 1 / 128
AZM 0.5 - 4 >128 1 / >128 2 / >128
JM 1 -4 >128 2 / >128 2 / >128
Haemophilus influenzae TEL 1-2 1-4 2 / 2 2 / 4
[18] EM 2 - 4 4-16 4 / 4 4 / 8
CAM 4 -8 4 - 32 8 / 8 8 / 16
AZM 0.5 - 2 0.5-4 1 / 1 2 / 2
JM 16 — 64 16 — 64 32 / 32 32 / 32

MIC: minimum inhibitory concentration (ug/mL), MBC: minimun bactericidal concentration (ug/mL)

The MIC was determined by the broth microdilution method.

For MBC determination, 1 uL aliquot of each of bacterial suspensions for MIC determination was applied to an antibiotic—free agar plate,

which was incubated for 20 h. The lowest concentration of antibiotic giving none colonies was recorded as the MBC.

TEL: telithromycin, EM: erythromycin A, CAM: clarithromycin, AZM: azithromycin, JM: josamycin

ATCC 49247 ® 3 WkZ A L 720

3. fEHRH

BHEWERRE LT, S. aureus 1213 Ca®, Mg’
14 Muller—Hinton (MH, Difco) iifA¥s# (CAMHB)
%, S. pneumoniae B X W E. faecalis 213 5% 7=
Mg (HANA A+ 7 2 MWF%ERT) % @ L 7 CAMHB
%, H. influenzae (3= F YT IFNT7T=0T X7
VAFF (FH54F5FRA27) 15ug/mL, BT ¥ 2
(Difco) 5mg/mL B £ O 5% 7 < # ML 7 Il CAMHB
w7z,

B iR A e LT, S. aureus Smith I2xf L
T MH #ifk¥s#h%, S. pneumoniae DP-1121%X5% 7
< BUARHEIL (H AN A 4 7 A MFSERT) % @3l L 72 MH
WA %, H. influenzae ATCC 49247 (212 5% 7 4
VTR -z ) vF A+ (Difeo) %M L7z Brain
heart infusion broth (BHI, Difco) % f\ 7z,

4. FEBHE

1) MIC B £ U MBC Dl 3

MIC D ME X, HALF B FREEE Y ORT
BEBARGIEIZ LB W To e $4bh, KPIRHE
DIFEM (2.56 mg/mL) % szl E R TARL C
DU & A Rl e B # (0.001~128 ug/mL) %
HEL, Uy T V09 R~ 42727 L—F

(Corning) 1217 Z)VH7=) 100 uL HiE L 720 xR &
LT, EBEEA RN E FE % 7z, SRR L
WK R LR MEICHEEY, ThE S
aureus 13 W W A P & 3 K 1T, S. pneumoniae, E.
faecalis B X " H. influenzae 13 MH AR I EE L
T O0.5McFarland D#®E & %25 X HITHFHHEL, 2561
INE10MFICHRL CHERRE L. COXRNEE
& TV 5 uL Bl (#) 5x10° CFU/mL) L 7:%%, 37
CTT20 KR L, WORBEPWIRMICED S zewn
TINDH L, RAOBREIERE % MIC & L7, MBC
EOWEZ, MIC OWEIME L7247 TV OARE H,
THbLEEEZHM L T 20 KRR LY EF KT
T B 2 B BRI & L7z BRI 1ul %, =
—+¥ (Nuncfh) ZHWT, EWEEF L WEREHIC
Peffi L7z, 37C T 20 ReIBEAE L 721%, WOFHEHWIR
MIZEED b Wi /MU SRR E 2 MBC i (99.8%
W) & L7co BWHIIHY 2 PURFED MICs, fifl, MICs
fii, MBCsx fili$3 & O"MBCaw fli & 511§ 5% & & b 12,
MBC:/MICs e B & U8 MBCoo/MICy tL % KD 72,

2) AT R o

B WIS U 72 A sl 2 35T 87°C, 20 IH
MR L -HBRW 2, WR LPEICTELH -2k
M2, BIFEWRIRIE DY 10° CFU/mL, oD% =25 9.5
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mL & %25 XML, 37C T2MMIRER&EL /2 S. aureus \ZX5 %A MBCs 1&, MICs, & 1L L C, TEL
%, BHCEY R R SBEBR IR 35 MIC T 256 fi5, EM T 256 fi5, CAM T 512 fif, AZM T>
D1/4, 1/2, 1, 2BXP4fFICH 5 LH1205mLT 1285 B X UNIM T>64f5CTh > 720 72, MBCy I3,
OEWIML, & SIIREREE T 72, B oRDb  MIC, & ik L ¢, TEL T 256 %, EM T >256 f#,
DB W70 IR 2 3 720 AWEITSEMRIEE CAM T 256 £, AZM T>64 5B LUV IJM T>32 5T
ZOREME L, -2, 0 (o AHR), 2, 4, 6, 8B X Holzo B, S. aureus \ZX3 5 TEL ® MIC B LY
24 BFHRICHE LEE X VBB AR L 720 3Lz MBCIZZF N Z10.06~0.25 8 X ¥ 16~64 ug/mL ®
W13 BSG (buffered saline with gelatin; NaCl 8.5g, #ipHiZ& -7z (Table 1)

KH.PO, 0.3 g, Na;HPO, 0.6 g, gelatin 0.1 g % Z&¥ K S. pneumoniae \ZX 3 % MBCx 3 & U MBCy &,
WZHR, W) ZHWT10~10"fHIGEEARL, 20 BRICHWZWwWIFho<wr a5 4 FRUEETDH, #h?
0.1 mL % WAEIZIES U7z A4 T 80 8 F R H 2 845 L 72, D MICs B X U MICo D 2 fELINTH o720 & B, S.
37C T 20 BFMIRERE L7z, Iu=—$%EHIL, 1mL  pneumoniae \2X3 % TEL ® MIC 3 £ ) MBC (23"
HOARE (CFU/mL) %KD 72, WO FED S b 0.008~0.125 ug/mL DHFEFHIZH -7z (Table 1),
N9, WA 1log CFU/mL UL LA L7256 2 &KW E. faecalis 1Z%F 9 5 MBCsy iX, MICs & HHZ L T,
fEM & L7ze 72, B OBEHEA 1log CFU/mL ki ¢, TEL T533%% EM T 128 f%, CAM T 128 f%, AZM
PORBIICHBE L TwawHEER, —BMNiZllog T>128fMBIIM T>64 15 TH o720 72, MBCo
CFU/mL DL EO¥GliAH > Td, mEMICEEA1log 1, MICyw & & L T, TEL T 533 f%, EM T>128

CFU/mL DB U 7= 856 % Bmngl & L7z f%, CAM T 128 £, AZM T>64 5B £ O°JM T>64
. #& ® 5 TdH o7 %8B, E. faecalis |23 3 5 TEL @ MIC
1. BRIERER BELUMBCZZh 21 0.016~0.06 3 & O 1~32ug/
10~ Telithromycin 105 Erythromycin A
94 control ////i 94 ///

MIC (1,.g/mL)

44 /\-
4 MIC

E 37 e~
E =2 i : =2 i ;

&} limit of detection limit of detection

o0
21 T T T T T 1 1 T T T T T 1
-

g 10 Clarithromycin 101 Azithromycin

‘£ 94 s 9 e

% oY o

g a4 control 8- control .~ /

) -

% ’ gl l’v,O 1/4 MIC

i 7 /',o" 7 -

1g/mL)
2 MIC /\-
limit of detection
1 T T T T T 1 1 T T T T T 1
-2 0 2 4 6 8 24 -2 0 2 4 6 8 24

Incubation time (h)

Fig. 1. Killing curves of telithromycin and other macrolides against Staphylococcus aureus Smith.
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10 1 Telithromycin 101 Erythromycin A
9 = 1/4MIC 99 o=
control 2
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limit of detection
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MIC (0.13 yzg/mL)
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Fig. 2.

mL O#iPHIZH -7z (Table 1),

H. influenzae 233 % MBCs 1%, RERIZH W2V
o707 4 FRIVEFE TS MICs L H L TH o 720
F 72, MBCy 1Z MICs D 2EUNTH - 720 B, H.
influenzae \Z%F 3 % TEL ® MIC 3 X " MBC iz & 1
TN1~2B L 1~4ug/mL OHPATDH > 7= (Table
Do

2. W

S. aureus Smith |Zxf L, TEL X EM B XU AZM &
FARIZ, 1/2 MIC OJE THGE % #ifil L 7zo MIC O
B SRR R EER RO SN, 24 IFH THRK
% %) 21log CFU/mL &4 & & 72, CAM & 1/4 MIC @
TR EE THASE & PP L7225, 4 MIC DIREEIZHB VT, 6
M4 5 1.5 log CFU/mL Ll _E OB A D b7z (Fig.
Do

S. pneumoniaeDP-1 12X} L, TEL iZ MIC bl L @i
FEDSBBICIER L, MIC 3#E D 24 KEE CTIX AR
%% 3log CFU/mL 4 &€ 7, T HI122 B L4 MIC
DWRETIE, 6 R THILRALLT (21log CFU/mL) &
L7024 L, EM, CAM 5 X UF AZM 13 2 log CFU
/mL ¥ THAREEZBDSEL0I1Z, 28XV 4MIC D

Killing curves of telithromycin and other macrolides against Streptococcus pneumoniae DP-1.

IBEET 24 LB E L7z (Fig. 2)s

H. influenzae ATCC 49247 \Zx} L, TEL it 1/2 MIC
DULEETHIGE 2 ¥ L 7245, EM B & U° CAM 1% 24 B¢
MTHEHITE LA o720 TEL & MIC DL T DR TR
WHICA/ER L, MIC O#JE T 6 R, 235 X UM 4 MIC
DRETIT AR TERBEBRBBRALT & L, —
Ji, EM B X UAZM iZ MIC D#EIZB W T, 8
THHRALT & L7225, 24 B CHMEASED Sh
72 CAM X MIC ORETKRBEEHIED LNT, 2
MIC OETIZREI/EM L72d DD, 24 IR TH
BARD 5z (Fig. 3)o

. = ES

TEL O W%, MIC & MBC Ot 5 HE L7z,
75 LR D S. aureus B X O E. faecalis 72 & NI
IS R GE D LR W TH 5 S. pneumoniae B
XU H. influenzae DRIRTHEVEZ v, Biffo~< 70
4 FRILWIETH 5 EM, CAM, AZM B X UJM &
W L7z ZORER, HHEIEL IS, aureus BI Y
E. faecalis \25F 3 % MBCs i& & 1L E 1 D MICs D 64
UL L TH Y, F 7 MBCy it Z N 2o MICs O 32
UL ETH Y, MBCy & MICs & 5 \» I MBC,y, &
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10~ Telithromycin 10~ Erythromycin A
control
9 . 9 1/4 MIC . control
8 8
1/4 MIé\A
74 74
1/2 MIC
67 67 MIC (8 ug/mL)
59 5
1»H0<4,1g/mL>X\\x
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= a = = o
(in =2 limit of detection =2 limit of detection
(=)
= 1 T T T T T 1 1 T T T T T 1
g
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o
.Té 9 9 control
Q T A A T
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o 87 & 1/2 MIC 87
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i - - /4 MIC
=T p— 7 1/2 MIC
6 MIC (8p:g/mL) 6
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Fig. 3. Killing curves of telithromycin and other macrolides against Haemophilus influenzae ATCC 49247.

MICs DX FZEAFED bFzs —T, S. pneumoniae
BLWH. influenzae \2X3 % MBCx 3 & U8 MBCy 1
GHHwZx 774 FREIEEICBLW T ZhTho
MICs £ 721E MICo D 25 ANTH o 720 LD Z &
26, TELIES. aureus B L UE. faecalis 1ZxF L Tl
HWIYIZ, S. pneumoniae 3 X " H. influenzae (23 L
TIBEMICIENT 2 2 LARME E N7z, TELO S.
aureus B X O E. faecalis \2x3 %5 MBC O 4 fild &
Zh16~64 B X " 1~32ug/mL &, ABRIZH V2=
a4 FARIEE (WFhd 32~>128 ug/mL) 12
HARTED o720 L2255 T, ThEORFEDS &9, TEL
(TR MR GE DR W I L, BfFo~raF4
FRUIHE X VIRETRE I Z AT 5 L E 2 M,
TEL OFBIEHICDOWT, S. aureus, S. pneumoniae
BIWH. influenzae OFEHERRIZ N9 2 B HH % 1%
fro~vzn 74 FRIKEHETH 5 EM, CAMB L ¥
AZM & L LKA U720 TEL X S. aureus Smith (2K}
LT, CAMIZZATHHb00, EMB X UAZM &
FBkIZ, MIC Pl E OB CTRWMWICEN L7225, Hig
LBV THEMARBOBAIZALNT, B2 R
EHCTH o720 —7H, S. pneumoniae DP-1 B XU H.

influenzae ATCC 49247 |Zxf L"C, TEL & MIC Ll Lo
HRET, Ml & TR Tl R EER 278 L7z,
NS OfRIE, AT TEL © MBC/MIC D& T
R E NIz, S aureus ~OFHMIEM & S. pneumo-
niae B X O H. influenzae ~OF B WIERH % 3015 T
WhHEEZ LN, $IZTEL @ S. pneumoniae 3 X U° H.
influenzae (239 ARWIEMIZ, PUWERMNE 2~4
HEwv, RTom)REHIGER S 2 L E 2 b5hiz,
¥ 72, S. aureus Smith T?D CAM, H. influenzae ATCC
49247 T» EM, CAM 3 X OF AZM Tit 1log CFU/mL
DL oA H S 7z, TEL TR hoRfic
BOTHEHELHEMIIRO N LD o7, YLD LX)
12, TELZ S. pneumoniae 3 & U H. influenzae \ZxF
L, MIC LA FORETREMIIERA L, 22, HWMEFLR
HEH L RO bN o7z, FIZS. pneumoniae 3 &
N H. influenzae \ZX L Tix, EM, CAM B &£ ' AZM
LN, FRMTHRREIEH 2R L7z, Leds> T,
TEL (3RO M SRERHICH L TH, HFEO~
707 A4 FRIUEEE XD WM Ty 2 R R
TEX, MPREERIEICEN BRI RERTIDEE X
5Nz,
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In vitro bactericidal activity of telithromycin

—MBC/MIC ratio and killing curve—

Susumu Arai, Hiroki Okamoto, Keiko Noguchi,
Kaoru Ushiba and Masafumi Yaguchi

Pharmacology, Lead Optimization, Drug Innovation & Approval Division, Aventis Pharma Ltd.,

1-3-2 Minamidai, Kawagoe, Saitama, Japan

MBC/MIC ratio of telithromycin (TEL) for clinical isolates of Staphylococcus aureus (19 strains),
Enterococcus faecalis (20 strains), Streptococcus pneumoniae (16 strains) and Haemophilus influenzae
(18 isolates) in Japan was compared with those of erythromycin A (EM), clarithromycin (CAM),
azithromycin (AZM) and josamycin (JM), existing macrolide antibiotics. As a result, MBCs/MICs and
MBCs/MICy, ratios of all compounds tested for S. aureus and E. faecalis were more than 32, but the ratios
for S. pneumoniae and H. influenzae were less than 2. Therefore, this study suggested that TEL had
bacteriostatic effects against S. aureus and E. faecalis, but bactericidal effect against S. pneumoniae and
H. influenzae. In addition, the bactericidal activity of TEL against standard strains of S. aureus, S.
pneumoniae and H. influenzae was compared with those of EM, CAM and AZM on the basis of their killing
curves. Against S. aureus Smith, TEL was slightly less potent than CAM. However, as in the case of EM
and AZM, TEL inhibited the proliferation at 1/2 MIC and showed mild bactericidal activity at MIC.
Against S. pneumoniae DP-1, TEL inhibited the growth at the concentration lower than MIC and showed
bactericidal activity at the MIC or concentration higher than MIC as observed in other reference drugs.
Against H. influenzae ATCC 49247, TEL inhibited the growth at the 1/2 MIC and showed bactericidal
activity at the concentration higher than MIC. TEL showed strong short-term bactericidal activity in
comparison with EM, CAM and AZM, especially against S. pneumoniae DP-1 and H. influenzae ATCC
49247. Furthermore, marked regrowth as observed in S. aureus and H. influenzae ATCC 49247 in case of
EM, CAM and AZM, was not observed in TEL.



