VOL.39 S—4

Chlamydia trachomatis i2%14 % sparfloxacin O£

83

Chlamydia trachomatis (2%t $ 5 sparfloxacin D{EH

BiHE— - PEBA - RS - 8)150m
RIBKIE - SRR - KEARIE - AEX
KEFURKEASURET AR

REXREEDSDIME 0/ Chlamydia trachomatis 2%t 3 5 sparfloxacin (SPFX) D il
R % ofloxacin (OFLX) % & ¥ minocycline (MINO) & LM 2 & 3kic, BRI %: B
WT, SPFX XU MINO fERRDARORERICRIZTHEICOWVWT, BABUBTFAMMMK
2RV, TRO#REB,

1. EEER5yMEBk 37 #kic X3 3 SPFX @ MIC,, {2 0.063 ug/ml T H, OFLX (MIC,, : 1
©g/ml) @ 1/16, MINO (MIC,, : 0.03l ug/ml) D 2 TH 7,

2. Chlamydia trachomatis D/UW-3/Cx i3 5 SPFX ®/NB T ME (MLC) iz MIC @
250 0.125.g/ml TH Y, OFLX (MLC : 2 ug/ml) @ 1/16, MINO (MLC : 0. 25 1 g/ml)
D1/2TH-1,

3. ERYUBTFHAMBICL 2B Tid HeLa $ifAIC 7 5 3 U 7H¥BE % L h SPFX 2 MIC %
EH S EBE, HAKOERIZR2ICHES N, CNICHLT, BERINAHAGK (EH
% 48 B5M) i< SPFX 2 MIC % 24 BERI/ER S 42188, HABHORIEEIERH 3 WV IZHEL
7oht, BA/NMEBIZEALE(LE N> MINOD 2MIC 2B X ¢ /8B4 b SPFX & 312
BBk DRV B OO, —BOREBEBERLETETH -/, #->T, SPFX LU MINO it
VTR LERMEICIEAYY, FSGIERALTY 5 I V7TOMMARET AL EL o005, &

7z, RegHICd 3 M 2 MIC T SPFX O Ah MINO & b #hs - 72,
ChoDfERLD SPFX i3 MINO il 2Bh iy 5 I U THITH A L Bbh 3,

Key words : Sparfloxacin, Chlamydia trachomatis MIC, MLC, B F AR

Chlamydia trachomatis \3EMBEHRER, FEH
BR BIRE BER HABMEEEX FERD
Mg, MR O HFEEEEZFIEETREREE
LTHIGATWVWA" D, ChoBRREDKERELLT
RENST b IH 42 %D minocycline (MINO),
doxycycline (DOXY) <27 0354 F%®D erythro-
mycin XEICHVWLRTVAENRY, BE7 LA oF )
OVEREFIC LI 5 I OTEADH A ERBE S
nTwa*se 12, K83+ /) o ¥ sparfloxacin
(SPFX) WEWIEN EEVWIRE AR ML A2FET 51
HBHICHEN Y, 20275 I UTIMNTBEREHKL,
MINO 5 LU DOXY & iz iZRIFOMREERT Z LM
E3hTWV3'Y, 40, SPFX, ofloxacin (OFLX)
B LU MINO DEER 53 RE C. trachomatis ¥RIZX T 2
BNREHIERE (MIC) 73 & KO RN B
B (MLC) 2%~ 5 &3tic, C trachomatis DRE R
KBLIZTEHDOEHIIDVWTEBNBFHEMELHL

TRXIDTHET 3,

. ERMHBLUSZE

1. C. trachomatis

RERBELOAMES O/ C. trachomatis 37 ¥k
SUEHILFPHHERERIOAS AN EERK C
trachomatis D/UW-3/Cx ZH Wi, T h o Dk
HeLa229 i3 CMME®, 7 5 I U 7R (sucrose
75 g, KH,PO, 0.52 g, Na,HPO, 1.22 g, glutamic
acid 0.72 g, &K 1,000 ml) BB L, EEKE T
—T0°CTHRERF Lo

2. fHfeIS%

HeLa 229 Ml EYL FHHERARF LD X5t
bOEFEHL -, R IZ Eagle’s essential mini-
mum medium (Eagle’s MEM, Flow Lab., USA)
I 8 K DMIEM AL fetal bovine serum, 0.03% D L—
glutamine Z{M L 7c bDEH WV, 75 cm? DR

*T564 KBRAFIRH THILDAH] 33— 94
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%H 75 %1 (Flow Lab.) i Hela 229 2% 5%
CO, T, 37Crig® L, HMWKH%MI2% EDTA-
M7y TR A LIckD, MAEKIM &
LEER LT, 2 x10°% cells/ml iCiR® L 7o C DMk
BB E U ROLEERTL— b (BRICHR 14 mm
OAFAS=-TS5ZAEVNSB) I I ml TOREL, B
REGT2UKRMANER L bDERRICH LT,

3. (EFEH|

SPFX & & U OFLX (3 A HARRM S RA TAK
S RELZHV, MINO (3/#R& (Sigma chemical
Co., USA) 2@\,

4. MIC DifllE

MIC DRITE 2 B A(LHFEREFE SR E IS E TRD
LTl »7:o HeLal220 SO HE% L/15M Y
MRS EERE/K (PBS) T1EA&#®L, 0.25ml D
C. trachomatis WM ((4 X 10* inclusion forming
units (IFU)/ml)) % #%#M%, B 05 PR-22 #&.08¢
ZH\, Z/ (25°C) T900g, 60 HME L% 5% CO,
T. 3TCT60 NMHIMpEIZR Lo TDK, HEEKER
iREL, LEBICEADREDORA A SUEM (Ea-
gle’s MEM 2 8% O M IEB/ L fetal bovine serum,
0.03% ® L-glutamine, 1 xg/ml @ cycloheximide
EMA-bD) 282 DRI 1 ml ¥28i L, 31C,
5% CO, TTT2HFME &/ L 7o, HEEIEMAERIIBRE
L. #% /7 —LTEE ¥/7uo—+ L& Micro
Trak (Syva, USA) THREBAXITIAV, HAEHAMK (F
£ 100~200) CTHAGOFELREL. HAZ02L
By ohiswR/NERRE % MIC & L7,

5. MLC DflisE

2 %% HeLa 229 B EE XM C. trachomatis
1 x10* IFU % #%H#, #LO0RE% RERMEMCR
8, 37C. 5% CO, TTT2HRIER L 2 RFD—
HREABEROBEEIZL D MIC 28~, fhAix MLC
BEICHW ., THubbLEMEREL, PBS T1 EBl#k#
*® 77 IVTREBZ025ml FOMA, TLAN
Fa T THIRAZZIREL, —TOCTHES AR L 7-. ORAE
AURZIK % LS HeLa 229 408312 0.25 ml "D L, X

Table 1. In vitro antichlamydial activity of sparfloxacin
and reference compounds against 37 clinically
isolated strains of C. trachomatis

K& VST T2 IS R AT~ 1o £ LT~
MEESERDEL, HABEROLBHSNLVLE
A, C trachomatis 3FEML TWVWA L ¥ LI, C
trachomatis > & ¢ % M/ EX|MEE MLC & L
feo

6. RTFIAMMEK

HeLa 229 ) B MR % Hik2ik, C. trachomatis D/
UW-3/Cx | x10* IFU #&RicEH L. LBDHE
T—BOMEEFTRVYT T 3 U TEEAKMICEXMD
2MIC ¥74 B SPFX 0.125 u g/ml & &£ U* MINO
0.083 ug/ml %S ATZ 72 (315 % 48 BE MY ik iC M
L, T2k EEREITH 1o HRIEKESEH
WEI—EMIT T2 SR L7, ERAT iR ERELE
BREL, .IM Y U MEBHRT2~3ERAL, 1155
L25% 7L —LT7AFEF (0LIMY MR&K
pH 7.4 1C/8M) 12T 4C, | ~2KMEE. K\WTS
% aMmo. 1M o MEHATKAL, 1 KA XY
LA T | BREE L2tk 7AI—-ATKKL. 7O
ELoA%44 FCRBLT, R+ 8i5icagirs,
MT2-B 7L BMF 1270 b—L4 (Ivan Sorvall Inc.,
USA) CERMF2EYL. 2 X8k 5~ . 7 x>0
Meic kA2 EREATHV, A H7000 ZAKETF
BARBIC T IS KV OMERE CREX TS~/

T. EARBSRERE

ERAT® BM4®R35KBEL, PBS Tl @D&#
%. 2%/ —LVTHEE, C trachomatis B D Micro
Trak THREL, A Y S AMWOHAAENF I THES
Tli-10

I. % 8 & 2

1. RAIRZH

RERBEL O M E NI C trachomatis 37 ¥kic
X435 MIC % Table 1 iZ7R %, SPFX @ MIC (3 0. 031
~0.063 zg/ml DFFH T MIC;,, MIC,, t3& $420.063
vg/ml THO, SPFX ka2 ohiih -1t
OFLX @ MIC {3 0.5~ | gg/ml O#HEH T MIC,, &
0.5 g/ml, MIC,, &1 ¢ g/ml, %7 MINO & MIC

Table 2. Minimal lethal concentrations (MLC) of
sparfloxacin, ofloxacin and minocycline .
against C. trachomatis D/UW —3/Cx

MIC (zg/ml) MIC MLC,.
Drugs range 503 90% Drug (1 g/ml) (u g/ml);
Sparfloxacin 0.031~0.063 0. 063 0.063 Sparfloxacin 0. 063 0.125
Ofloxacin 0.5~1.0 0.5 1 Ofloxacin 1 2
Minocycline 0.016~0.063 0.016 0. 031 Minocycline 0.031 0.25
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13 0.016~0.063 2z g/ml OFEHE T MIC,, {3 0.016 ug/
ml, MIC,, (20.03l u g/ml T& » 7, SPFX &
MIC,,i3 OFLX @ 1/16 TdH b, MINOD 2{&TH »
7o

2. B/NBOENE

C. trachomatis D/UW — 3 /Cx i ¥t¥ %5 SPFX,
OFLX &0 MINO @ MIC & MLC % Table 2 iZ/R
4o SPFX ® MLC 22 MIC {28595 0. 125 ug/ml
ThHh, OFLX D MLC b MIC @ 2 HiclH% ¥ 5 2
pg/ml TH-te MINO @ MLC i MIC 0 8 5248
4 250.25ug/ml Ch-teo ->TSPFX 7 53
J7 eI MINO £ 0 b3, €0 MLC i3 3 ¥R
LEI -7

Fig. 1. Electron micrograph of Hela 229 cells
cultured for 72 h after infection with
C. trachomatis
EB : elementary body, RB : reticulate body

3., WT-PEMMEI L SHIX

Fig. | ¥EMWRIND C. trachomatis D/UW-3/Cx
DR T2HMEDHABRDFILAMTH 5o HAKAH
REHOZA/NE (EB) TEMLTHO, Rk @R
& bwH, RB) blEH ot &/ SFABHEOM
iz 7 U a—4 o BOnaMRTHliI-INTVW,

Fig. 2 BE—MEOBMEAFRETT, BA/NMEIPR
KRBRFEEOHVEEFL, HMEIIMTHEEATV S,
e B A NEL D PRRE S BFEEIZCPEN-
t2, HERBEWIC SPFX 0,125z g/ml (ZMIC) # #2 4%
MINO 0. 083 z g/ml (2 MIC) /A, T205MERL /<
41213 HeLa HIBEM IS IHABOERIILZBDHS
hiih -1,

Fig. 3 (352 %1% 48 Bfic SPFX 0,125 ¢ g/ml (2

Fig. 2. Higher magnification of Fig. 1
EB : elemetary body, RB : reticulate body,
arrow head : glycogen granules
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MIC) 24, BIZ 24 IMERL/-EOMTHE, X
FMEIHREGEELCRTHHM, RGEEIHRTE
SNELALBFIEREDOLDIREL L, ERHB VI
BRHL L TV i,

Fig. 4 i3 Fig. 3 ORI K RET T FUAE LN MR
O, FRELD, HUMLLTOV,

Fig. 53 MINOO0.083 zg/ml (2 MIC) 2R & &7
BADHILARTH 5, BANMOICEELLZRGNG
ot RIEEDOKS IIMAL TN, —HEKK
Fihia b Ront,

4. WAREREFER

Fig. 8 3RO RMIa% HARAERE L FR%E
T79. HeLa 229 #RMICTER & M- BMNHAEKIZ Y

Fig. 3. Electron micrograph of HeLa 2 2 9 cells
infected with C.trachomatis and
treated with 0. 125 1 g/ml sparfloxacin
for24h (48—172h after infection)
EB : elementary body
asterisk : reticulate body shadow

J7—icg@anTuwnts,

Fig. 713 SPFX 0.125 u g/ml % i % 48 Bl & 0
T2 M E TO 24 BAMMER S RDBENTH 5, HE
MROBIGKHBE LRTAREERVY, REBENTVLS
HAFBZEEMRONI,

Fig. 8 i3l —%&#&T MINOO0.063 1 g/m]l 2fEH & ¢
1mbDTH B, HENMROBRIIMBELRTPP DU
hstoe

m % %
RARBEL D AME NI C trachomatis 37 HiC
#4 % SPFX, OFLX 5 LU MINO @ MIC,, id% 1
#0063 1+HLXU0.031ug/mlTHH, SPFX0D
MIC,, # OFLX ® 1/16, MINOD 2 TH » 1z, —

Fig. 4. Higher magnification of Fig. 3

EB : elementary body, asterisk : reticulate
body shadow
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%, Bk T~/ SPFX, OFLX & U MINO @
MLCREHEN0.125, 26 X000.25ug/ml THO,
SPFX % & U8 OFLX Tt MIC @ 2 #§, MINO T
MIC @ 8 5 T& » 72 MINO @ MLC 22\ T i34+
SHMICO I0ETHELEMELTHD'Y, RADR
EELL—HLTVWE, CORBBIIMLC:2RAMD,
SPFX R 3XhEbIA7 5 I VT ERAMNBHC &
ZRLTWVWA,

iz SPFX £ X U MINO @ C. trachomatis & B
KRIETHELBFHAMM THE L/, C trachomatis
DREBMEI—BIROWL THELEALLNTWVS'Y,

Fig. 5. Electron micrograph of HeLa 229 cells
infected with C. trachomatis and treated
with 0. 063 £ g/ml minocycline for 24 h
(48—172 h after infection)
EB : elementary body, RB : reticulate
body, asterisk : reticulate body shadow

C trachomatis ¥l | BEMALE 1o B A/ME ML &R E
R, TV FHA b= RICEDHIRRIAD, ¥
B TR R L, 8 ~12 BSM T EER/NMEILED
BiEDAE SORMEEICHEL, NS bERICEL
LTHBMAA R DE L, 48~T2 B I i A/ E
DFE LR ELHABNRERL, £OKk, REIZHA
AL, WD H 5 EA/MENERIAICHBEN
5, SEOWURTL, EHE T2 HEMEOMNBTIR. B8
ORA/NE EFIBFERUKELTHAZIBOL SN,
751 UTEMERIC, 2 MIC MED SPFX /-4t
MINO 27 3 ¢ HAKOER I BHS LI
Motie 753 VTSNS & Bhn 5151 48 Frh
%z SPFX (2MIC) #RM¥ 5 &, T2HM%ICiE2T
OREEORIME AL, ERLLTW Y, BF
INKIZR B R S - 72, MINO (2 MIC) Tt
KR4 DR AR D S L AR L oY, —ERIER 7SR
wiEbEBoh, B8R NMEIEBZERTH 1, T
b5 SPFX i3 2 MIC T2 TORbSEZHME & 55,
MINO i 2MIC TRFREEOHMBIARAELT

Fig. 6. Microscopic findings in immunofluorecence-
stained Hela 229 cells cultured for 72 h
after infection with C. trachomatis
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Hotie CDERIZSPFX D 2MIC i3 MLC 2, MINO RMLBN-RETHE L EBLONTV S, 6. K
DIMIC 3 I/4MLC KM TACLEMBLTVS A+ /o MSPFX 0Hir 7 3 U7 1EA% MINO L
LHKBbnd, h, BiCERENWABE/MEICIZE RO b LI FER, SPFX i3 MINO ERIHELS
CAEENBRONEWI &0 S, A BUEEOMN BePRENIEH2 S I UTHERETRT I ENH LM
MEREBTOAERAERALBLLOLBONG, O Kote SPRX 375 i Y7 RPIECEBRERALBS
212 OFLX TEZH O HE LTV ARV &2 RH s LK THELEEHN S,

CLTHb,

HLTAMGRIC & AT, 1B 48 Bk < SPFX
(ZMIC) 2B L7 Ba, T2HMEICRIty 51 OTH 1)
Ric & BN E KEL - 7244 MINO (2 MIC)
ZBRMLUABE HERIPPLUENTo THhiZ
MINO OERBIENRESHEHE' " THD, 2771V
THROEEM MBI SN chTRREWAEEDbN S, 2)
SPFX OEFM(EIZ DNA Y+ 4 L — XHRY XD
T, 757 I VTRROEEICIKELEEESL LD -
12DTHAS, 3)

73 I STRBEERHL, FRIHATY LRIAEN

b4 "t
Taylor-Robinson D and Thomas B J : The
role of Chlamydia trachomatis in genital-
tract and associated disease. J Clin Pathol
33 : 205~233, 1980
Schachter J, Hanna L and Hill E C : Are
Chlamydia infections the most prevalent ve-
nereal disease 7. JAMA 231 :1252~1255, 1988
Scheibel J H : Treatment of Chlamydia ure-
thritis in man and Chlamydia trachomatis-
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ANTICHLAMYDIAL ACTIVITY OF SPARFLOXACIN

Shinichi Nakamura, Katsuhisa Nakata, Shigeki Kashimoto, Fumie Kajikawa,
Yoshimasa Okazaki, Masatoshi lida, Kumio Ohnishi and Masahisa Hashimoto
Research Laboratories, Dainippon Pharmaceutical Co., Ltd.

Enoki—cho 33—-94, Suita, Osaka 584, Japan

Antichlamydial activity of sparfloxacin (SPFX) was examined in comparison with that of
ofloxacin (OFLX) and minocycline (MINO) with the following results.

1.The MIC,, of SPFX for 37 clinical isolates of Chlamydia trachomatis was 0. 083 u g/ml,
while the MIC,,s8 of OFLX and MINO were | and 0.031 zg/ml, respectively.

2.The minimum lethal concentration of SPFX for Chlamydia trachomatis D/UW-3/Cx was0.
1254 g/ml, twice the MIC (0.063 ¢ g/ml), while that of OFLX was 2ug/ml, twice the MIC (1ug/
ml), and that of MINO was 0.25ug/ml, 8 times the MIC (0.031 zg/ml).

3. Transmission electron microscopic observation revealed that SPFX and MINO specifically
disrupted reticulate bodies but not elementary bodies. The degree of disruption of reticulate
bodies was more marked under SPFX treatment ( 2 MIC) than under MINO treatment (2MIC).

These results indicate that SPFX is as potent as MINO as an antichlamydial agent.



