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Tosufloxacin ?/NEHERERIKR 73 BE Mycoplasma pneumoniae (2355 %
in vitro 3 £ O in vivo U IEME
ARV ORVE HSEY - R HEY - T 4R

Ve TR A
D I TR 2L A TR

- SN Y

PR 29 4 1 19 H32 A - Pk 29 4 3 5 29 H52#E)

F /1Y RHETH % tosufloxacin (TFLX) D/ HIRERIR 53 8E Mycoplasma pneumoniae \Z5%53 % P
Wk, BB, BARMEREHBEE B X O~ ZMiEGeE F VBT B BRSO W TRGEF L7z

NRHCRERR 5B~ 7 1 5 4 FIEMEB X Ok M. preumoniae 12xF5 % TFLX @ MICy 13, ZhZh
025 ug/mL TdH o720 ¥ 27 17 A Fiitth M. pneumoniae 1283 % TFLX ® MICy i3 tetracycline, doxy-
cycline, minocycline, clindamycin, erythromyecin, clarithromycin(CAM) 8 & OF azithromycin (AZM)
D MICy & L LT, ZhvEhn1/2, 1/2, 1/8, 1/512, <1/512, <1/512B X 11/256 TH Y, HWEL
THERN D Tl b o 720

BEEHOME T, ~27 a4 FEEB X Ok M. pneumoniae (2% LC, TFLX 13 2MIC UL 1T
EHIWEHIBHIEEE X 0 3 log CFU/mL DL E DR 2D S8, BETEEZR L7z

TFLX 20§ 5~ 27 174 FEMESB X Ok M. pneumoniae @ BARTHPER MBI X, 4 MIC PL 1T
FNENKISEXI0 B L U<KIIXI0 " TH o720 CAM B LU AZM 2K % HARIMHE B H BB E X
76X107°~78x107° L& o 72A%, HERL 723 RCOMWEE TR LI L 726

<27 uJ 4 Ntttk z Hwiz< o 2 7 vizBnWC, TFLX #%5-#1% CAM B X O AZM #5-
FEICHARTAH B BALF AR 2 A S €72 (P<0.001)

Pk, TFLX & M. pneumoniae \2%F L, SRWHURTEYES L OBRME, i tEi i BHEEZ R L, <27

074 Figtetkz v 7z ZARESRE 7V I B THRR 2R L.
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Mycoplasma pneumoniae 3T HIN 912 351F 2 F 5 7 90 SRt
HEYDO—2TH Y, BEDIHILENRA LD, 9T A
ZHRO6HPEE EDTW2" . RIITBWT 2011 E2 5
2012 4FISRIRAT AR Nz DIERERITHT L w7

MROYA 377 A<l LTid, 7 m 74 FRE
IR L LRSI TWEY, LarL, 2011 4E7»
5 20124ED< 4 377 AMEORATRICIE, 7074 F
Tit ¥k M. preumoniae 75 2011 4EC 63%, 2012 45T 82% & =%
ICHE S TR Y, BR LoMBEE 2o 72" 2012 £ DRI~
7 aF A Fiiftk M. pneumoniae DE A IIE ALK T LTH
D, 2015 4 TlE 42~71% LMEShTWE o717 4 K
P M. pneumoniae DIEGH%E 2 6N 5 ¥4 121, minocycline
(MINO) 234E3% S LT\ %205, 8 I oA 0 BRI I3 8 T # f %
IS X NVEREAREORIWER DS 5 7205 EES & %o T
w37,

¥ 7 1 %3 tosufloxacin (TFLX) (& F-0% 23 & Gui o J5 K]

WICEWERMEEZ RS2 &, MoF o sk X0 B
HHGWT Z EH S, RIRICB TN F /7 0 2 R OPIR
L LTRESIN TS, TFLX I3 M. preumoniae (2% L TR
U2 PURG T 2 R L7, BRI B W T B aRITE 2R3 2
e, NEFRSHERSEBIRA A N T4 > 2017 1280 T
<27 uF4 Ntttk M. pneumoniae DEGD% 2 55 Y5412
R R I TN S,

<7174 FEME M. pneumoniae @ in vitro 3 & U in vivo
RBI LS SN W B 2DS, HARZTF TR S, PEB X O
FTh~2u T A FiftEiko 5 #EHED 50% % 2 % His”
BHHICH b ST, w7 a0 T4 FlHERRIC B TIRAE
SRR DAL O BRI T & A EHED R

Llnl, w71 g4 FEMEB X O M. preumoniae % i\,
TFLX @ invitro B & FXinvivo ® # % ¥ % tetracycline
(TC), doxycycline(DOXY), MINO, clindamycin(CLDM),
erythromycin (EM), clarithromycin (CAM) 3 X O azithro-

“HCCHR I AE X VU B A 3-2-5



578 H A& AL & % & M 6

JULY 2017

mycin (AZM) & & HITHF L0 Tl %,
L ¥ & H&E

1. fESEA

fEREEANE, TFLX (8 IMb% kSt A0,
TC (Sigma-Aldrich Co. LLC.), DOXY (Sigma-Aldrich
Co.LLC.), MINO(7 7 1 ¥ —#3z4%4E), CLDM (Sigma-
Aldrich Co.LLC.), EM (7R v b ¥ v 28 s aiaAh),
CAM (LKT Laboratories, Inc.) 3 £ " AZM (LKT Labo-
ratories, Inc.) & iV 7zo WM OIEHF b HES L OE &
OHLPRLOEMAL, BEIXGEEAREOHEE LTk
~L72

2. FEHIRIRR

PURIEYEDOMIE 1L, B I LRSI SE T IR AE D
2012 4E~2014 SFI/NERIRNE D S0, o~ s
I A4 FIFENOB G- 235 5 M Tw % 23S rRNA # 5T
DXL 2V HIBOBIZF LR S H 7 M. pneumo-
nige 67 ¥k (EREZH S 0K 1 28 Bk, A2063G 22548k ¢
30 Bk, A2064G %5 HL bk 0 54k, A2063T % & bk © 3k,
C2617G B8k - 1 /) B W7o BWIEH, HARMER
INBUHEB X O~ 7 AMIEGE T VIT BT 2 KHEA OFFE
fiitzid, 27174 FEM%EHKE LT M. pneumoniae FH
Z, MR E LT 23S rRNA KX A4 ¥ V 31 A2063G
BREH T B M. pneumoniae M-270 % Fi\v>72,

3. PURTEPER &

M. pneumoniae W25 3 % % FEH| O YU TE M % fE WAk
WHRE (7 =7 =Ly FIE) ICTHlE L7z B
Pleuropneumonia-like organism & 4&%; # (PPLOB) % [
W, AR 3R 25 % 10° CFU/well & L72,37°C I2TH;
#L, BEIY PO VOFMA WAL TH 5L 3 HERIC
BHISTHRE 21T, Bihotapalay ha—v e
RBEICRBZRT Y o VOR/NEREE 2 MIC & L7,
~ 7 a7 4 FigtEoH @3k Ho#HREY % 2% 12 CAM
® MIC 758 ug/mL Bl E A& fittE & L7z,

4. 7074 Pt Ot

23S rRNA EIET- D F A A4 ¥ VHB O IERY) % LU
TORETHEN L7z 23STRNA #BIZTFDO XA 2V
Ik %E, 794 ~— MpnMR2063F (5-ATCTCTTGAC
TGTCTCGGC-3) B &£ 1" MpnMR2617R (5-TACAAC
TGGAGCATAAGAGGTG-3)?% H v, PCR IZ T3 IE
% VT VAR oI V=T VAT T4
MN23SDVR2 (5-TGTCTCACAGTCAAGCAC-3) B X
O MpnMR2617R % H \» 720 35 3% Bl 51 @ i #r 13 M.
preumoniae M129 #k @ KL % (GenBank accession no.
X68422) ##:12, A2063, A2064, A2067 B L U C2617
DEREER L 720

5. BWTEH

TFLX, DOXY, MINO, CAM B X I AZM ® MIC
T MEARAE R CIlE L7ze —80°C TIRAF Sz M.
pneumoniae D WK = Bl L, M. pneumoniae FH % 54 X

10° CFU/mL 2, M. pneumoniae M-270 Z 1.8x10° CFU/
mL (2 PPLOB TH# L, 1/2, 1, 23 X "4 MIC O &3
HlzEH S, 37°C THi# L7zo FHFRIZ 24, 48, 72
BLO6 FEfEIfA, M-270 #Rik 24, 48, 72, 96, 120 B X
O VA BRI > 7)) v 72 FEi LIz 7)) v 7
L 72 W% B HA R L, Pleuropneumonia-like organism
FERF: M (PPLOA) EI2T 37°C THe&tk, AFL/zanm
——matBL, EEHERN L, 72, ERERMG
FED LRI D5 31log CFU/mL LA LD 2IA 6 L7z
GEREIERD Y &M L2,

6. FIRTHPE A L BUE

CLSIOE M~ A 37 F X< 5P 3 &z i
BEDHA FF4 W% 5#\2, PPLOA % HWIER AR
FRPA T MIC % P5E L 720

FUARTHPE T I BUBEE 1L, —80°C TIRAE S N7z M. pneu-
monige %, PPLOB I TR MO HMIZEILT 5 £
T 37°C CTHAWETAR L, B acH#its, WS CHER NS,
FERATV, 330 (8,000 rpm, 4°C, 20 43 IS TR %= #
10°~10"° CFU/mL (Z#&#fi L7z CORWK 02mL % 4, 8
BL 16 MIC ® TFLX, DOXY, MINO, CAM B X U*
AZM % &4 PPLOA “FAK 2 B2 ¥4 L, 37°C, 5% CO:
ST CFHARIZ7 B, M-270 #RIE 10 B 53 L 72,
WEBICHH L a0 — 25 L, BAEKRTHRLT
H AR B 2 St U 7 SBT3 mIE L, <
DHPA % AR & L7,

7. %7174 Ntttk M. pneumoniae D < 7 A Jii l& 4

EFIVB L OGRS

Hardy 5 ®#i#"% % % # 12, BALB/cAnNCrlCrlj %,
SPF, i, 8D~y A (HAF ¥ — LAY N—) % 1
14 pITHY, &lfbs TSErR S EERE Y -
BIBLE] 1> THREIRFER L 72. —80°C TIRIFE
72 M-270 RO Wi % Rl L, Z @ 50 uL (% 5x 10 CFU/
mouse) &7 %7 -V (F—=7077—-<)-t77
= ONA )V IREREE T O~ 7 2 THE SN
L, BgerEkL,

% ATOEYRGEIZE MRERICB B RNEIREIC
T LG ENSHEM L2, TFLX oS5-®1%, /N2
W2 A HF % 12 mg/kg/day # 5- L 72 K¢ @ FAUCz (949
ug-h/mL) MY F % 80 mg/kg/day & L 72", F
72, WO IEEIZOWT D, 80 mg/kg/day 25 L
D= A FAUC &, /PNEEIRIES = FAUC & [
EHDHWITENE LNBELE 2 SN/ 4,
BT 5 HEE L T80 mg/keg/day # % E L
726

Y 2 W2 X ) 80 mg/kg/day @ TFLX, CAM,
MINOZ1H 2, AZMIZ1H 1R %Z5HE, 2>~ F
O — LV #EE05% A F bk va— Z 400 (FIYEHE3E T
%) & 1 H2M05 HEREORS Lz, &G0 BHIC
XY AR TN T YRR TRIME S B 701, A X
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Table 1. In vitro antibacterial activity of tosufloxacin and the other drugs against clini-

cal isolates of macrolide-susceptible and -resistant M. pneumoniae in 2012 to

2014
Organism Drug MIC® (ug/mL)

(Number of strains) Range MICso MICoo
Macrolide-susceptible » TFLX 0.0625-0.5 0.25 0.25
Mycoplasma TC 0.25-0.5 0.5 0.5
pneumoniae (29) DOXY 0.0625-0.5 0.25 0.5

MINO 0.25-2 1 2
CLDM 0.25-1 1 1
EM 0.001-1 0.0039 0.0039
CAM 0.0005-0.25 0.002 0.002
AZM 0.0000625-0.0078 0.00025 0.00025
Macrolide-resistant © TFLX 0.125-0.5 0.25 0.25
Mycoplasma TC 0.25-0.5 0.5 0.5
pneumoniae (38) DOXY 0.125-0.5 0.25 0.5
MINO 0.5-4 1 2
CLDM 8-128 64 128
EM 64—>>128 >128 >128
CAM 16->128 >128 >128
AZM 0.5-128 32 64

3 Measured by a broth-dilution method
® CAM MIC,< 8 ug/mL
9 CAM MIC, >8 ug/mL

ikt (bronchoalveolar lavage fluid : BALF) %%
WL 7z R L 72 BALF 2 @B &ML, 37°C T 14 HH,
PPLOA LTH:FEfR, £FL-au=—Z3 L TER
¥ (logi CFU/mL, BT log CFU/mL) #% L7z, %
HED BALF HAER B % I = BEEEfR A TR L, /87 A
1) v 7 Dunnett T2 H LK CHM O LKA 17> 720 VY
7 M7 IZTIESAS92 (SASA VAT 4 Fa— Ty
V) BX U Stat Preclinical2 (#7334 74+ A= 3
yrr/uy—) 2L
L & R

1. PUis

WELZTHDI B, ~7uF 4 FiEhtkiz 29 %T
HY, ~r7u7 4 FIHEKRIZIBHTH o7 v7 0T A
NI M. pneumoniae 29 #RIZxF3 % % 34 0 MICy 13,
TFLX T 025 ug/mL, TC 3 X 0" DOXY T 05 ug/mL,
MINO T2 ug/mL, CLDM T 1 ug/mL, EM T 0.0039
ug/mL, CAM T 0.002 ug/mL, AZM T 0.00025 ug/
mL TH -7z,

<7874 Ntk M. pneumoniae 38 ¥R 12§ % %5 3
#] D MICy 1x, TFLX T 0.25 ug/mL, TC 3 £ UF DOXY
TO05ug/mL, MINO T 2pug/mL, CLDM T 128 ug/
mL, EM B X CAM T>128 ug/mL, AZM T 64 ug/
mL T& -7z (Table1)s

~ 7 a7 A4 NI %5 CLDM, EM, CAM B X
WNAZM O MICy B & " MICwid, ~ 27 1 F A NigMk
W9 % MIC B X U MICw & L TELL Ed o
720

23SrRNA & &+ D F A A4 >~V 3H 8 12 A2063G,

A2064G b L <1 A2063T OWIhhDER AL HFT LIk
X, ~7 a4 FiifhTdh -7z (Table 2), A2063G Z 5
ZH T 5 30 HKITHK T 5 TFLX @ MICw i 0.25 ug/mL
TdH Y, TCH & &*DOXY TO05ug/mL, MINO T 2
ug/mL, CLDM T 128 ug/mL, EM 5 & 8 CAM T>
128 g/mL, AZM C 64 pg/mL T - 720 A2064G 1225
RE2HT L5 T 5 TFLX @ MIC range i3 0.25
ug/mL THY, TCHB XU DOXY T 025~05 ug/mlL,
MINO T 05~2 ug/mL, CLDM ¥ X U8 AZM T 8~16
wg/mL, EM C 128 ug/mL, CAM T 16 yg/mL T -
720 F72, A2063T IZAHEZ AT 5 3#KICHF 5 TFLX
$ L " DOXY » MIC range 1% 025 ug/mL TH Y, TC
©0.25~05 ug/mL, MINO G I~4 ug/mL, CLDM C
32~128 ng/mL, EM T 64~128 ug/mL, CAM T 16~
64 ug/mL, AZM T05~1pug/mL T & - 72, C2617G
WCERARET AL, w2754 FEMETH - 72

2. BWIEH

M. pneumoniae FH (2%} 3 % TFLX, DOXY, MINO,
CAM B XU AZM @ MIC 3£ 05, 0.25, 2, 0.0005
B X 000039 pg/mL Tdh o720 M. pneumoniae FH 1K}
L. TFLX & 2 MIC 1EH THAIEH G I 2> 5 96 R H]
#12 3.35log CFU/mL, 4 MIC 1% T 72 5 i $£ 12 353
log CFU/mL O/ER B % WA s 72 (Fig.1). TFLX,
MINO B X OF AZM @& REH Z /R L7225 DOXY B &
O"CAM &, S OMERGEMNT TIEIBBEEMN 2R S 2
o720

M. pneumoniae M-270 \Z%59 % TFLX, DOXY, MINO
BLOAZM o MIC 3£ 121 025 025 1BL32
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Table 2. In vitro antibacterial activity of tosufloxacin and the other drugs against 23S rRNA
mutants of M. pneumoniae

MIC ¥ (ug/mlL)

b A2063G (n=30) A2064G A2063T C2617G
T n-=
& (n=5) (n=3) (n=1)
MIC range MICso MICoo MIC range MIC range MIC
TFLX 0.125-0.5 0.25 0.25 0.25 0.25 0.25
TC 0.25-0.5 0.5 0.5 0.25-0.5 0.25-0.5 0.5
DOXY 0.125-0.5 0.25 0.5 0.25-0.5 0.25 0.25
MINO 0.5-2 1 2 0.5-2 1-4 1
CLDM 32-128 64 128 8-16 32-128 0.5
EM 64->128 >128 >128 128 64-128 1
CAM 32->128 >128 >128 16 16-64 0.25
AZM 8-128 32 64 8-16 0.5-1 0.0078
¥ Measured by a broth-dilution method
9 r 9
B)
3 8 | 8
£
-~
=} 7 7
=)
O
g 6 6
= 5 5
=
=]
; 4 4
8
2 3 3
Q
=
= 2 2
1 A A A » 1 . " 5 y 1
0 24 48 72 96 0 24 48 72 96 0 24 48 72 96
Time (h) Time (h) Time (h)
9 ¢ 9
D)
S 8 8
£
-~
2 7 7
=
o
ED 6 6
5 5
=
8
= 4 4
8
2 3 3
Q
S
> 2 2
1 1 . . . .
0 24 48 72 96 0 24 48 72 96
Time (h) Time (h)

Fig. 1. Bactericidal activity of tosufloxacin and the other drugs against M. pneumoniae FH in a
time-kill assay.
The drugs: A), TFLX (MIC: 0.5 ug/mL); B), DOXY (MIC: 0.25 ug/mL); C), MINO (MIC: 2 ug/
mL); D), CAM (MIC: 0.0039 g/mL); E), AZM (MIC: 0.0005 1g/mL)
Symbols: , growth control; 2, 1/2 X MIC; [, 1 X MIC; l, 2 X MIC; &, 4 X MIC
The dotted lines indicate the lower limit of quantification (1.6 log CFU/mL).

ug/mL Tdh o720 M. pneumoniae M-270 2%} L, TFLX 3. ESRImTE R H B

(& 2 MIC 15 H T HEFIE - B an i 20 & 144 BE ] 212 3.36 M. pneumoniae FH 2% 3 %5 TFLX, DOXY, MINO,
log CFU/mL, 4 MIC £ T 96 FE[#] 412 3.66 log CFU/ CAM B X " AZM @ MIC iz Z 1 &1 05, 025, 0.5,
mL OAR K% A & 872 (Fig. 2) o TFLX (&R % 0.0078 B &£ 1700078 ug/mL T&d - 72o TFLX B L T°
R L7275 DOXY, MINO B X N AZM &, 5 hloiRERS MINO 2349 % FARTH AR B, 4, 8B X116
BT TIIREIER RS o7z, MIC EHRF TV d <15x107°TdHh - 72, DOXY I
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Fig. 2. Bactericidal activity of tosufloxacin and the other drugs against

macrolide-resistant M. pneumoniae M-270 in a time-kill assay.
The drugs: A), TFLX (MIC: 0.25 ug/mL); B), DOXY (MIC: 0.25 ug/mL); C),
MINO (MIC: 1 ug/mL); D), AZM (MIC: 32 ug/mL)

Symbols:
A, 4 XMIC

, growth control; 2, 1/2 X MIC; [, 1 X MIC; I, 2 X MIC;

The dotted lines indicate the lower limit of quantification (1.6 log CFU/

mL).

X9 A HARM SR B E L, 4 3 X078 MIC fEHIRRIC
BWTLL5x107", 16 MIC fEHFIZB W T=25x107"
Tholzo CAM X 2 BRI BUEE R, 4, 8
BLU16 MIC FEHIKE, 1.2x107°~78x107°, AZM (2K}
LT, 76X10°~59x10°TH o720 ¥7 154 N
FTIHMHEE T D 225, (EHRECh DD 5 FER
MHH L7z (Table 3),

M. pneumoniae M-270 (234§ % TFLX, DOXY, MINO,
CAM BX W AZM @ MIC iZZh £ 05, 025, 05 >
128 B X V128 ug/mL Tdh -7z, TFLX, DOXY B LY
MINO (2% % BRI W B, 4, 8 BLUV16
MIC fEHKE, Wi d <93x107"Tdh - 7z (Table 4).
%3, M. pneumoniae M-270 {283 %5 CAM 3 & U8 AZM
D MIC IZHEETH 0, BRI D 72 8 O ¥ A 25 A e
THbILnb, ZORE NSO HARIER
BB BE O 520 L 7 2o 726

4. 7174 Fiiftk M. pneumoniae < 7 A i &4 €
TR S 2 TR R

TFLX, MINO, CAM B X 0" AZM # 5-# @ BALF
AL, FhEN252+0634, 2880948, 511+
0.359 B £ ¥ 4.86+0.527 log CFU/mL THhH o7 F72, 2
v Ma— Vo BALF H AR # 5.04 £ 0.407 log CFU/
mL Td - 72, TFLX #5-#1% CAM ¥ 58, AZM $¢45-
HEBIUa Y bu— VEHITH A EIC BALF AR
A S E72 (P<0.001) o F72, MINO Be5-8 & 1370
mh o7z (Fig. 3)o

m. £ &=

AWFZETIE, ANRIRO FELFEHE TH 5 M. pneu-
moniae \ 2% $ % TFLX @ in vitro B £ O in vivo YL Iif
PEIZ DV TR L 72,

<7 0uJ A4 Nk % & /B B RERR BRI 65
% PL W G % T 1, TFLX @ MIC range 1% 0.0625~0.5
pg/mL TH Y, 2005 F5rHEbk 2 WE L7z BEHE " & 213
Lholce 78T 4 FIERICE L CIEHMEZ E#H°
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Table 3. Frequency of spontaneous mutants resistant to tosufloxacin and the other drugs in M. pneumoniae FH
MIC Spontaneous mutation frequency
Organism Drug
(ug/mL) 4 MIC 8 MIC 16 MIC
TFLX 0.5 <1.5x1071 <15%x1071° <l5x10°10
I y DOXY 0.25 <1.5%x10°1° <1L5x10°1° <2.5%X10710
Jeoplasma MINO 05 <15X1071 <15%10710 <15X1071
pneumoniae FH _ _ - _ _ _
CAM 0.0078 1.8X107°-4.1x107° 2.1X107%-7.8X107° 1.2X107°-4.0X107°
AZM 0.0078 1.4%X107°-59X107° 7.6X10710-25X107° 9.1X1071-33x107°

a) Measured by the agar-dilution method

Table 4. Frequency of spontaneous mutants resistant to tosufloxacin and the other drugs in macro-

lide-resistant M. pneumoniae M-270

MIC ® Spontaneous mutation frequency
Organism Drug
(ug/mL) 4 MIC 8 MIC 16 MIC
TFLX 0.5 <9.3x10710 <9.3x10710 <9.3x10710

Mycoplasma DOXY 0.25 <9.3x10710 <9.3x10710 <9.3x10°10

pneumoniae MINO 0.5 <9.3%x10°1° <9.3%x10°1° <9.3%x1071°

M-270 CAM >128 —b —b —b)

AZM 128 —b —b —b

) Measured by the agar-dilution method

b Not tested
BOZ iR, APRCHRBORE EEIIT 0T 2
A Ntk CAM O MIC 2°28 pg/mL OfRLERKL 2 | |
720 23S rRNA B{ETFO F A4 ¥ V4B A2063G L 5 o - -

25 B - =5 NS, 1 L

CITA2064G Z R 2 A § A5 CAM b L <1 E S
AZM O MIC iZ W3 b 8ug/mL L 1 TH - 7275 =g
A2063T 2% Sk 12 35 1 5 CAM B & AZMOMIC &
range lZ Z N ZF N 16~64 ug/mL B X 0 05~1 pg/mL §
ThobI s, ZREEDERIZLY, CAMIFHEH> g 2
AZM Mk L W SN BMDPTAE L T2e SO LX) BRER 5
BoOfiir~ s 05 4 Mtk TSR T T
WHHO—2 %00 b L, 72, TFLX IZZh5 TFLX MINO CAM AZM Control

X774 PO, WD D 53 M. preumoniae
X LTV HIRIEE 2 7R L 72e
BEEHOBETIE, TFLX v 27074 FEEL X
OVl P M. preumoniae (2% L T 2 MIC Ph TR 112
fEL, 4 MIC DL ECRHIRA LT I TARBZET S
#, F 0V REOFETH 5 MREMEN RO Hhiz,
<7174 FEM M. pneumoniae ® TFLX (2K 3 % H
SRR MBUBEE L, T XTORBRE (4,8 B X016
MIC) T<15x10 " Th Y, MILRFRICTH 720 <
71 Z A4 P&k M. pneumoniae @ CAM B & U8 AZM 12
x5 % FARIPE T IR BUBEE (X 78X 10 P DL F TdHh - 7225,
FARTOREBRREE T ERE 2 S vz TFLX I2BWw
TidF /0 Y REONRETDH 2 i R DS B IR R
MBUHEEIC R L7z £ E 2 iz, SRIORERK RS &
o, Bl CTHIRMAL? S 0 F 2 v Vit M. pneumo-
nige D5 BEHRIE 1L %\ 2%, in vitro T LVFX ISK 9 5 &%
AT LB o N Tn2”, 5%, lRTb ¥/ 1

Fig. 3. The therapeutic efficacy of tosufloxacin in a murine pul-
monary infection model caused by macrolide-resistant M.
pneumoniae M-270.

Data are represented as mean = standard deviations (error
bars). All drugs were orally dosed at 80 mg/kg/day for 5 days
beginning at 2 hours post-infection. The viable bacterial
count in bronchoalveolar lavage fluid (BALF) was measured
on 5 days post infection.

##%, p<0.001 vs. TFLX by Dunnett's multiple comparison
test, N.S.: not significant

MIC (ug/mL) against M-270: TFLX, 0.25; MINO, 1; CAM, >
128; AZM, 32

The lower limit of detection was 1.6 (log CFU/mL).

VRINTHT B AT L 7o bR 230 S A T gk
bHY, MEICF 2 u v RIEOKZEB)N AR L T
WS BENRH L EEZ BN

2], 23SrRNA F X A ¥ Vo A2063G Z R %K
T oHE < AT T VRBRICH W, COZERD
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Wi, R EE~ 7 0 F 4 FiftE M. pneumoniae @ 72 %
D 90% L EEEDLZHKTHY, 7 AMIEGET VI
BWT, CAM BX U AZM XGRS RE RS o7z,
—7Ji, TFLX OE#EFIE, AH#] 12 mg/kg/day Z /MR
WREEI G- L 2z i FAUCo2 YT A~ Ao E
(80 mg/kg/day) I2BWC, MHREZ &G L7z CAM B &
" AZM IZHEXGE <, MINO & #2378 02 o 720 5 M O ik ER
R, 7 a7 4 Rk % &5 TR 3E O Gk
MPEZEMT 592 THREEZ SN,

Pk, TFLX iZ~27 274 FORE, WHEICHh»DS
$° M. pneumoniae \2xF L CHWCPTETGYE, BEMESL L O
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In vitro and in vivo antibacterial activity of tosufloxacin against
Mycoplasma pneumoniae from pediatric patients

Makoto Kaeriyama", Yoshimi Oonishi”, Yuri Furuya”,
Nami Kudo” and Yoshitaka Katakuse”

U Toyama Chemical Co., Ltd., 3-2-5 Nishishinjuku, Shinjuku-ku, Tokyo, Japan

? Research Laboratories, Toyama Chemical Co., Ltd.

We evaluated antibacterial activity, bactericidal activity and in vivo efficacy of tosufloxacin (TFLX)
against Mycoplasma pneumoniae isolated from pediatric patients. Frequency of spontaneous mutation to
TFLX resistance was also measured.

TFLX showed the lowest minimum inhibitory concentration (MIC)s against clinical isolates of macrolide-
resistant M. pneumoniae from pediatric patients. The MICy of TFLX against macrolide-resistant M. pneumo-
niae was 0.25 u g/mL, which was 1/2-,1/2-,1/8-, <1/512-, <1/512- and 1/256-fold compared with that of tetra-
cycline, doxycycline, minocycline, clindamycin, clarithromycin (CAM) and azithromycin (AZM), respec-
tively.

TFLX at 2 MIC and more decreased the viable count of macrolide-susceptible and -resistant M. pneumoniae
by over 3 log CFU/mL from the initial inoculum in a time-kill assay. TFLX showed bactericidal activity
against M. pneumoniae regardless of macrolide susceptibility.

The frequencies of spontaneous mutation to TFLX resistance in macrolide-susceptible and -resistant M.
pneumoniae were <1.5%107"* at =4 MIC and <9.3x 107" at =4 MIC, respectively. The frequencies of sponta-
neous mutation to CAM and AZM were 7.6 X 107°-7.8 X 10~ °, generating resistant strains at all concentra-
tions.

TFLX significantly reduced the viable bacterial count compared with the CAM and AZM groups (P <
0.001) in a murine pulmonary infection model caused by macrolide-resistant M. pneumoniae.

In conclusion, TFLX had strong antimicrobial and bactericidal activity. The frequency of spontaneous mu-
tation to TFLX resistance was low. TFLX had stronger efficacy than CAM and AZM in a pulmonary infec-
tion model caused by macrolide-resistant M. pneumoniae.



