Nontoxic Concentration of Intravitreal
Antimicrobial Agents (III) Ofloxacin, Norfloxacin
and Fosfomycin Sodium
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PAEWHI DRI RS IRE DIRE

M. 7rxteFx/aaVvRRERIBLIORAR~ L vV

SIRKFEEMARBI LR CET | AW —£89)
fir] 1L fk B
CER LT R 7 AZAM)

#+ 7 v &4 > v (ofloxacin, OFLX), / /7 v F& 4% > v (norfloxacin, NFLX) BX Ok Ar=A4 v v+ Y v 4
(fosfomycin sodium, FOM) 23 r o FEBEIC I L3 THE > MIEBEAROEIEER (electroretinogram, ERG) D a i, b
8 X OB /ME (oscillatory potentials, OPs) #4588 & L THE L7z, OFLX 300uM Tiza B L O b BIXE(Le3,
OPs DORIEIIET L7z, OFLX 500uM TIiXbEDTERIZET Ldd, TOTEAEBIZL(Le T, OPs OE@IZET L.
NFLX 50uM Tita B I b EIZE(L27, OPs OFEMEITE T L7z, NFLX 300uM Tl b I OBIBIZHE A Li=dY, ZDE
AR LT, OPs DRIBIZMET L. FOM 9.0mM Ti2 b ORIBIZET L, FOESERIIER L, OPs DiFEiE:
ETF L. FOM 12mM Ti2 b L0 OPs DIRIBIXMET L, ThHDOEAEKIIEE L. LD ERG FILIZHHEH T
Hotc. allf, blEB LV OPs WHEL B IIF XV BE T OFLX 100pM (36ug/ml), NFLX 254M (8.0ug/ml) % &
O FOM 6.0mM (1100pg/ml) 3 E®B 7 VY EKE, ZE 7 Vo BRE, KBE R I UREBE I+ % OFLX, NFLX kX0
FOM ThEZhOR/NREEEBEYRETS. R 0EMBLL- TV B 250 ) VItERE Y PO REC X SRR
ROFE B L OHBEICE VT FOM ILFEHERS ERG 282 L 3[R v I EE T FERICEA S 5 IS TR YIBRITE

TROBBERCEMLTERTE20EHTHS.

Key words ofloxacin, norfloxacin, fosfomycin sodium, electroretinogram, eye-cup

MEMRNEOEER XU FHO AW THENOMTFRRNE
AB BT HAEFIRMBERERIC & 20 F SR 2 M7+
LEHEWERTNEHEFOMEIH L CESLHFBELH
NHZEHEME LTEBIE THE TI7 ¢/ EEERAAE
FID 5 biiEE & F /L~ A v v (netilmicin sulfate, NTL), #ifg
7 3 Hh v v (amikacin sulfate, AMK) 8L U F 735 <=1 > v
(tobramycin, TOB) %, ¥ 781 T2 —3 7 2 %4 4%
FHWBETAHE=_5 Y v+ b U ¥ A (piperacillin sodium,
PIPC) 8B X U+ 7 X5 v v+ + U v 4 (cefoperazone
sodium, CPZ) #&IRL, v v v v FHEHBHOHEIEEK
(electroretinogram, ERG) @ a i, bk I BB/ &
(oscillatory potentials, OPs) #% NTL 300uM (140xg/ ml),
AMK 300zM (170zg/ml), TOB 100uM (47ug/ml), PIPC
5004M (270ug/ml) 3 X O° CPZ 300uM (200ug/ml) TixH &
BleeRIicnZExBbric L.

E) Py a R VBRAEA TR OB —BRE LTHY 2
7ABBIUER { VEBOBEIH, #OBEBE LT
BrBHLL. ZADIIVWThL 25 A REICIIEGHE
NEFTEHN, V72 BURECRBUCHEI LIRS &
W =Tt eF s e VREEFIZBEO 6RIZT » &
, TRNRERZOVRYEFETHEY Vv LR v BRIEHR

THY, V7 LBNEENSEBERZEL ST AEEEI LR
SEECETCHEVCABEARZ PLERCTIENDRET
B,

rAR=A v vF b Y A (fosfomycin sodium, FOM) i3f§
Bt HEXi2E L, 2TFELDEL, HEELELS,
NN DOBITLRIFEVCIEB#EET DY L b EDfF
PBEFFIL B — 7 7 2 2 RPUEFITIHIRRBE S B D BB TH
BHalA v ERBIETH DI L, FOM Tl 4o
MR HET D Z 2wk B,

Jevons® lIok o T AF o) UigHE A 7 F Y BRE (methicill-
in-resistant Staphylococcus aureus, MRSA) 2345 & T LUK,
M7 Py BRE AT Ud & L UM I & 2 SR MR
T HIEFOFBIRHPEE L 7o > T 5B, MRSAILf—F7
R ARPAEHB LS DT I 2 EEERIAEFNCE LT
ZRTY L7t eds o v RPEFIR IO FOM (12
NODMHEECH L THLHENEYHE TR,

KT 7AdrF) o vARBE O A TR VY
(ofloxacin, OFLX) 3 L'/ A+ 7 v %+ v v (norfloxacin,
NFLX) #38IR L, FOM &&4bheT, Zhb 3EOMEHOR
BoxT A HABEY ~ = v - PRHER ERG 0 al, bl
B LU OPs REfE L LCTHRET L7c.

Abbreviations: AMK, amikacin' sulfate; CPZ, cefoperazone sodium; ERG, electroretinogram; FOM,
fosfomycin sodium; GM, gentamicin; MIC, minimum inhibitory concentration; MRSA, methicillin-resistant
Staphylococcus aureus ; MRSE, methicillin-resistant Staphylococcus epidermidis ; MSSA, methicillin-susceptible
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MHEE LV HE

E2~3kg DY E Uy FBFIWEAHEA L. 24851
ORI A BT L RICR REX T THHEBEFRLEH L
t. BARERDTEE, RIBWARS, EREE, ERG BthimEs
BIVREAECOVTIE IR EABTH 7. OFLX (BF
REREK 1g/1 14 70, 2REIE, KRT), NFLX #FE AR
®lg/1 "1 70, BEEE, HH) £7242 FOM (kA 3 v
vOog N/ 14 70, BB, FRE) 2 HELE TR
wnL, FEFIREM LRI [ BOBRERISS B At
BRBOE FEIRERE 2.0X 107 lux, #ilEf 500msec DEH
W) 1wk Bd ERG %, SHIED 3 HBICHEAME R
B 3.3x10% lux, FFHLEFR 200msec DEFE ) T k 3
ERG #&8 L7.

BEWD pH BLORBERZTh Fh pH 2 — % — Type
F7 GRBEIERT, &™) 3 & OB FBEH OSM-1 (B ElF
Bi, WEH) W TER LA, iR 20+ 5CY T TEILUEIED
pH 127.42+0.02T# H, OFLX (100pM, 300¢M % X O
500uM) % & O° NFLX (254M, 50uM %5 X 0% 3004M) % ¥RinL
EBORERD pH X LR RWERIZEEE 572, FOM %
3.0, 6.0, 9.08 X% 12mM KR L cBOBER D pH 125

Initial

Ofloxacin
100 uM

Recovery

|100 v

RBTIXT7.45420.02ThH » 7. ARREBTThbbELE IR
ERREEEE L, BRZ2EOBERARMCEESR, #
BER A AAFC 25ml/min THERL, EEBOBER100%
BES A% 1.0/ /mn OETEKL, FOBEER31+ 1 CIHE
F L7oREETI2 OFLX, NFLX % & 0" FOM % FZ &K BEI R
MUABRORERAFNRIERD pH 128.00~8.20TH » 7=

BIUETHDOEFETIL 300£3m0Osmol THH, OFLX B L ¥
NFLX # LERBECHRMLAZBERICR VT EDOBEE
¥z 300£3mOsmol WIZk &% 57z, Lo L FOM #3.0, 6.0,
9.08 X0 I2mM KHMLAEBOBR BB OB EE X ThFh
310+ 3, 318+ 3, 328+ 3 . L ¥ 336+£3mOsmol TH 7.

FOM 9.0mM &HNCEILE T RS F OBk + Y 7 4 (B
T NaCl &REED) 2 U CRIEROBHEE Y 302:23m0smol &
LiiREETH ERG 283 Lz, B 5o EibfME £
RETRLL. BIHFTELT, all, bR L0V OPs DIEE
BIUHRAEKROEEE (%) OFEERECINIGOHD t &
xRV, p<0.0l%b->THEEED D & L1,

B =

. OFLX
L2l E e, TR LT L ARDORE L B, £ oM

20 pv
200 pv

500 msec 200 msec 50 msec

Fig.1. Effects of 1004M ofloxacin (OFLX) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave, the scotopic
b-wave, the photopic b-wave and the oscillatory potentials were not deteriorated by 100#M OFLX. Responses in A~C were
obtained from the same eye-cup. The uppermost traces show responses during initial perfusion with Nagayama’s control
solution. The next traces show responses during perfusion with an antimicrobial agent-containing solution. The lowest traces
show responses after the antimicrobial agent-containing solution was washed out by Nagayama's control solution. Numerals at
the right indicate the time (minutes) after onset of perfusion with Nagayama’s control solution or an antimicrobial
agent-containing solution. The stimulus intensity was 2.0x1074ux in A and 3.3X10%ux in B and C. Direct-coupled
amplification was used in A and B. The amplifier time constant was 3msec in C.

M_

Staphylococcus aureus; NFLX, norfloxacin; NTL, netilmicin sulfate; OFLX, ofloxacin; OPs, oscillatory
Potentials ; PAE, postantibiotic effect ; PIPC, piperacillin sodium ; TOB, tobramycin ; YeBH, JEREEAMES ; B,
MIRALES ; BEE, BTN
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HHlw L TioRd. ICHEERLISGBOBEBERT. AR OEMTHERB

K 1= OFLX 1004M (36ug/ml) FHINEEKEDG S ERG 1< BbPERT. PROBVIBAMA &5 b WERT. £5
BLETEEYrT. K1 o LHOEBRHEFGMETON DEFITER OPs DEZY BHE LTHEVIFER (3msee) ¢
BEFERT. BB ORMIFEARINSEREBR T OB R LW RT. BROEELE, OPs D LA E0EAY,
R, B AOEREHER Y EML QWi Wi RKEOER FHRABROE VIR O~0 LIEEZ LT3, ThbiR

A B C

Initial

Ofloxacin
300 uM

Recovery

| 20 v
| 100 pv 200 pv "

500 msec 200 msec 50 msec

Fig.2. Effects of 300u#M ofloxacin (OFLX) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B), the
scotopic b-wave (A) and the photopic b-wave (B) were unchanged, while the oscillatory potentials (C) were slightly suppressed
by 300uM OFLX. For other recording parameters see the legend for Fig. 1.

Initial

Ofloxacin
500 uM

Recovery

| 100 uv ~ I 200 pv 20V

500 msec : 200 msec 50 msec
Fig.3. Effects of 5004M ofloxacin (OFLX) on the ERG of the in-vitro eye-cip of the albino rabbit. The a-wave (B) and the
scotopic b-wave (A) were unchanged. The photopic b-wave (B) and the oscillatory potentials (C) were diminished with 5004M
OFLX. For other recording parameters see the legend for Fig. 1.
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I~ BECK T ~I0CEWTHABETHS. alf, biERL p<0.01) 28, ThHOHEABKHIIERIIE L Lich oz, Lk

0t OPs DiRIB X TR AT OFLX 1006M 12 X » THEI LD OPs DE(LIZFIHHNTH » 7.

AT N X 31 OFLX 500uM (180ug/ml) FriNBEWEET I & 5
® 2 &= OFLX 3004M (110xg/ml) HINBERERIC L 5 ERGE{L% R+, a BREBIII L Lich - 2. b EEEIT

ERG Z{bxTT. a¥ B IUbBIZABIREL Lich -7, BHIBETTET Lic (1412.3%, p<0.01) 2%, +0TE S

OPs BIL TiX, O, & Oy DIRIFEIZE T LA (27+5.6%, BHEBIREL Lich o7, OPs B L TIX, O, & O; DIFIE

Initial

Norfloxacin
25 UM

Recovery

100 uv I200LﬂJ 40 uv

500 msec 200 msec 50 msec
Fig.4. Effects of 254M norfloxacin (NFLX) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave, the scotopic
b-wave, the photopic b-wave and the oscillatory potentials were not deteriorated by 25uM NFLX. For other recording
parameters see the legend for Fig. 1.

Initial

Norfloxacin
50 uM

Recovery

| 100 uv Izoo v 40pv

500 msec 200 msec 50 msec

Fig.5. Effects of 50uM norfloxacin (NFLX) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B), the
Scotopic b-wave (A) and the photopic b-wave (B) were unchanged, while the oscillatory potentials (C) were slightly suppressed
by 50uM NFLX. For other recording parameters see the legend for Fig. 1.
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WAET L7e (3945.9%, p<0.01) 2%, Fh b D IHAEEIT Bz L FieRd,
BEWIELLich ok, LRODEOE(LIZAMNTD - 43z NFLX 254M (8.0ug/ml) SINBIEBMET D ERG
o Fii&7T. all, bl X0 OPs DIRIES & OTH Mk g
I. NFLX BIin3Z(b Lich o1z,
LREBEZAG. WwFREBWTHAROREL B, FOM B 5w NFLX 50uM (16pg/ml) HRMBERETRC & 3

Initial

Norfloxacin
300 uM

Recovery

Recovery

100 puv I 200 LV 40 pv ‘

500 msec 200 msec 50 msec
Fig. 6. Effects of 3004M norfloxacin (NFLX) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B) was
unchanged. The scotopic b-wave (A) and the photopic b-wave (B) were enhanced, while the oscillatory potentials (C) were
diminished with 300uM NFLX. The uppermost traces show responses during initial perfusion with Nagayama's control
solution. The second traces show responses during perfusion with an antimicrobial agent-containing solution. The third and
lowest traces show responses after the antimicrobial agent-containing solution was washed out by Nagayama’s control solution.
For other recording parameters see the legend for Fig. 1.

Initial

Fosfomycin sodium
3.0 mM

Recovery

500 msec 200 msec 50 msec

Fig. 7. Effects of 3.0mM fosfomycin sodium (FOM) on the ERG of the in-vitto eye-cup of the albino rabbit. The a-wave, fhe
scotopic b-wave, the photopic b-wave and the oscillatory potentials were not deteriorated by 3.0mM FOM. For other recording
parameters see the legend for Fig. 1.
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ERG Z{bEmT. alliB IO b ERTIIEL Lich -1, Y. ZHEBOBEBILTERZHEM L T IR O B
OPs CBELTIL, O, & Oy DEIBIXET Lz 40+7.5%, BERLTISSHOEREYTT. & FHORBIHEREZEN
p<0.01) 2%, Th b OHAERHIIFRICIE(L Lie o, £ LT BIREOEIMICR L T05 % OWHERT. 2l
20 OPs DE{LIZAIMITH - 1. RICIREL Lt o7, b IEIRIE I HIBOE 3 & OB RIBOL

R 6 &= NFLX 300xM (96pg/ml) HMEBEER I X 2 TR L (FREh30£3.9%, p<0.013 X 0025+3.2%,
ERG Z{bxmt. X6 DR EFOBEBITHEFE NGO R p<0.01) 7%, T DHABRBIIHEBEITIIEL Lk ot. OPs k&
FRERT. ZHEHOBEBIAEAGRNRERERFORFY BILTix, O & O DIRIEIZET L7z (7446.3%, p<0.01).

Initial

Fosfomycin sodium
6.0 mM

Recovery

200 v aopv

500 msec 200 msec 50 msec

Fig.8. Effects of 6.0mM fosfomycin sodium (FOM) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave, the

scotopic b-wave, the photopic b-wave and the oscillatory potentials were not deteriorated by 6.0mM FOM. For other recording
parameters see the legend for Fig. 1.

Initial

Fosfomycin sodium
9.0 mM

Recovery

500 msec 200 msec 50 msec
Fig.9, Effects of 9.0mM fosfomycin sodium (FOM) on the ERG of the in-vitro eye-cup of the albino rabbit, The a-wave (B)
and the scotopic b-wave (A) were unchanged. The photopic b-wave (B) and the oscillatory potentials (C) were diminished with
9.0mM FOM. The peak latency of the photopic b-wave was delayed by 9.0mM FOM. For other recording parameters see the
legend for Fig. 1.
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O bR IV OPs OB LIZTHENITH 7.

. FOM

ISR AV, WTFTheBWTHIERBOBMEEEL. £
D—H% L TIRT.

K 7 FOM 3.0mM (5604g/ml) ¥R FRMEN+ O ERG
FE%RT. alli, bk XU OPs DiERER X OEAERIE
B Eb Lo 1.

81z FOM 6.0mM (1100ug/ml) ¥ bn i 3% we HE U o @
ERG FiE%#R7. al, b LV OPs DiRER X EARE
B3 A BICRBEL Lk T,

Initial

Fosfomycin sodium
12 mM

Recovery

91z FOM 9.0mM (1700pg/ml) ¥HRINBEHEIERIC L 3
ERG Z{bxR+. bERBIZEFABOLC TEEICETL 23+
2.2%, p<0.01), * DEABERIIERLL (12£1.7%, p<
0.01). OPs ik LTiZ, O, B LT O; DIRIEIZET L 26+
6.4%, p<0.01) 23, FhHLOEAEKIEFECIIE(L LY
Mot FRODER LV OPs OE(LRTHHTH -1,

K10 FOM 12mM (2200pg/ml) HmINBIERERIC L 3
ERG Z{t%aRT. a B EECIE(LLich -7, bR
BABOEIC TETF L (33£3.5%, p<0.01), % OTE AWK ILIE
£ L7 (13+£2.9%, p<0.01).. OPs B LT3, 0, K1t

100V | 200 v 40 v

500 msec 200 msec 50 msec
Fig. 10. Effects of 12.0mM fosfomycin sodium (FOM) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B)
and the scotopic b-wave (A) were unchanged. The photopic b-wave (B) and the oscillatory potentials (C) were suppressed by
12.0mM FOM. The peak latencies of the photopic b-wave and the oscillatory potentials were delayed by 12.0mM FOM. For
other recording parameters see the legend for Fig. 1.

Initial

Fosfomycin sodium
9.0 mM

Recovery

l I 40,V
| 100 uv 200 pv B

500 msec 200 msec 50 msec

Fig. 11. Effects of 9.0mM fosfomycin sodium (FOM) on the ERG of the in-vitro eye-cup of the albino rabbit. The a-wave (B)
and the scotopic b-wave (A) were unchanged. The photopic b-wave (B) and the oscillatory potentials (C) were diminished with
9.0mM FOM. The peak latency of the photopic b-wave was delayed by 9.0mM FOM. The uppermost traces show responses
during initial perfusion with Nagayama's control solution. The next traces show responses during perfusion with an
antimicrobial agent-containing solution. To adjust the osmotic pressure, . the concentration of sodium chloride in the
Nagayama's control solution was reduced. The lowest traces show responses after the antimicrobial agent-containing solution
was washed out by Nagayama's control solution. For other recording parameters see the legend for Fig. 1.
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0, DIFIEITZE LET L (411£6.3%, p<0.01), FhHDOIEE
BEZER L7 (15£3.3%, p<0.01). ERObER I
OPs DE(LILTTHIITH - 7.

RI1DFK L OEHEFERIRMAT ORI [ i ow
BEHETRT. —BEBOEMITIELS 1 KK+ D NaCl ¥
¢ FOM 9.0mM N LB A+ 285F F A ov i L
7z FOM 9.0mM HINBERERPOEH 2R, BT HORE
BREUEITRCHEER LA BOERYRT. alfizds
wREE Lo, b EREIZEFABECTETL (16t
2.3%, p<0.0l), T DHSEHIEE LA (14£2.8%, p<
0.01). OPs wBAL TiX, O, 3 LU O; DIFMEILIET L7z (20%
5.0%, p<0.01) ', ThHLOEEAERIERCREL L
mote. FEObER LV OPs OF{LITTHMTH -7z,

£ ®

FEFIZHEM U BERC R 2 BE LT, S
Bk LT REY T AL, HEFGRNC X 2 BE%
O pH BLUOBEEOELOBEL BT THLEN S D, A
%21k OFLX, NFLX % L0 FOM HNEEW O pH 1285
KTHERFRT.4240.02, 7.4240.02%5 L U7.45+0.02CTH »
febt, AERENT (100%BFEHS A% 1.0/ /min OETHEK
L, TOREX31E 1 CR#R LZRE) TRYBEBERD
pH 138.00~8.20T» v, FIEAIMRINRIEK D pH 13 OFLX,
NFLX % £ O FOM &MO W h o84 T 4.8.00~8. 20D &iff
RICEEE ofemh, KRBT HHEFGIMNC L 5 ERG &
{tid pH OZ{LICRET 5 b D TiZisy.

OFLX (100, 300% X 0¥ 5006M) ¥ & 08 NFLX (25, 50% X U
300uM) FR IR AR Tid % DR FEEIT 300+ 3mOsmol FIZ & &
¥t —J FOM %3.0, 6.0, 9.0% X0 12mM W& L7
BOBEFLIXFNFh310+3, 318+ 3, 328+ 3% L8
336+3mOsmol TH H, HBPREK THHEILE I WOREE
300£3mOsmol IeH_TER L7, E£EY K I ERBEKIC
Valfi, =P —aFid NaCl 2HEMLTRBEES FR I8
REEWRBEERDOBFELED 20mOsmol DI b I IEIE OB
EicfETa% L, 50mOsmol DML b HIEEOEERE T &
FORABREOIERE 3 L0 OPs DEBETERLYE. LT
FHRO FOM 9.0mM B L ¢8 12mM HnT¥ L+ ERG &1t
(K9 % L OMI0) 1 2BHEEOBRFIMINCG L 5 ERG 4L &
RN &R Lisi e sy,

FEIIREILS IO NaCl #ESH U CEB LR EER
&% ERG &{bx#af L, 20mOsmol DEEEHA 4 ERG
KEBRE(LE XX, 50mOsmol DEFBERA Y a IIFIED
BREDBEEEOETER L Lt S HIC8EEY 12 EL
BIWD NaCl ORUB A ~= F — L TEBBT B LI E -
BohifE NaCl #ESERIC L 5 ERG &by ML, 10k
L0 25mM @ NaCl #ERIIEEX ERC Blbx k&5,
S0mM @ NaCl #ERANE b3 L T8 OPs DIFEE TR L
Tl Ui, LY OME X h B DR 20mOsmol D%
EER2EIIZ RS TD NaCl BEAR LA Z L0 L T
BELTH ERG (adf, b X0 OPs) REENRE Ly kX
BoZ Wz s, FOM Izl 9F 2D Na BT 20T, 4
KE#T 52 FOM 9.0mM Hinic X 5 BEFE R EHEIC
¢TmOsmol -F4%. FOM 3.0, 6.0, 9.0% £ 0% 12mM i
M o T RBEEOBEEILEH E N FH10, 18, 283 L 08

36mOsmol FH L#z. FOM 9.0mM RNz L 5B BF LAY &
I THAFD NaCl BEXB LA Z EIC L > THLHE LAES
RO NRER DS ORIBHE & e L e it ER -
FOM 9.0mM L&, Na* 4.5mM &R X0 ClI- 13.5mM &
T&ich. BEYEY e v FEHRATE ClO 100mM EF
R bEEELYERTH, CI° 255mM ETFT b BBEBOBEE T
RTWEEED LB, FHY B LUEED OREN D,
FOM 9.0mM &I L 5 BFE LR L EIUS T 8 NaCl &
EABLLOZ LI E->TITHLH LABBRICL » THRIhE
ERG #{t (R11) (28FEFE, Na* B LU Cl" BEOTF(LIC k3
HOTIRIeL, FOM BHICEBRTS LMEhs.

MEMERALO TS5 REERO BN THEA 2 5K 5
H5CRENBEIES GETERB LOERL ) T8
RHEFIOBRMBTAMBEE LS. OFLX DBEABTELT
KEL®Ev e v+ FI2B T OFLX 20mg/kg # WIR X ¥~
2 R TR K, MBIRMEIE S & R T o OFLX PR
WEh£h 0.32pg/ml, 0.95eg/g ¥ LU 0.21ug/ml Th -tz
EHE L. HAST Y R ET0.3% OFLX % 5
& b EGRE L 1 RS TIETEARTO OFLX
1.47pg/ml TH o722y, BTt L ORBIRMEIELTIZ OFLX 12
BRI nieh oo bRz, NFLX DR B G ICE LTAR
LRy e oy FeHMALT0.3% NFLX % 54 2L 15 @A
BRULZ IRRETIMNER, BIRBES I UBTFHETD
NFLX #EiZzh¥h 0.30g/ml, 0.14pe/g BT 0.02ug/
ml ThHbH, 6EMEBETIRTAER 0.17Tug/ml, 0.08ug/g ¥ &
U 0.0lpg/ml TH otz b G L. FOM ORABITIZHE LT
KELY LY r Y+ FI28 T FOM 50mg/kg % B IR S
(BE) Lic | MBS TRITEKR, WIREES JUOBTFETO
FOM BEZThZh 15.3ug/ml, 29.2ug/g 3 LT 0.99ug/
ml Tholcb@ELE. KELY™ B L OHEFAS” DHEMH»
%, FOM TIREIFHKS L UCRIREIE~OBITHRRRIF T H
B, RETE~DOBITIZ OFLX, NFLX 8 X 0'FOM & Hick
FERGGEE . Lo THBERALOBBRANT T 3 HY
BIRT DB FHENELE L FR LT higiebisu,

ATy m o+ RN ERG (2, bl Lo OPs) #
5 L LT OFLX, NFLX # L 0 FOM 2\l 5 X 3T 08
G LRER, OFLX 3 X0 NFLX Ti2 OPs 7' a ik 1 O
b L OV FEEZITRT VLB LA, bEBICELT
OFLX 500uM TItIEMEAME T L, NFLX 3004M Cih 5 i3 5
AL, AU7rrm*s e REEHFTH OFLX & NFLX &
TR L TR ZEHEEZ R L. FOM TIRIERE T
ERG £{LiZ b LU OPs DIEWE FTH 0, bER IV
OPs % a T £~ FOM D&% F 303 70,

A L 4uE 1 ml B OFLX 3mg # &4 5 SRk~
"o FIRHFERNEALLEZ S OFLX 300ug 2238, b
B XU OPs IR EBLAE L RS, W3Imes Ot L
LAVERE, SHEIE, NERER I ORI Ly
KZishote, ALY R yryyFR I OEEY FEFRZE W
T OFLX 200xg A FHEMFEAD ERG (b, cEB LU
OPs) WA 4 BE TR I e ofc b BE L. v
T FRTHERY 1.7ml & L OFLX 2\iFariciyscik
Bl &ThiE, AT ERG (a i, bEB LU OPs) k(L
BRI o 1R E 100uM (36ug/ml) 13 60ug A FPIEAI
¥ L, ERG (OPs) iwZ b & 3 L7 B 3004M (110ug/ml) 12
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180ug FEFHEPIEAKEY TS, A S LUEA LY O F
PEAKTIZ OFLX AMBIECEEEME T, HTFHOFLE
BNb@BY g v 777V =A==V OEE| L Ix o R BREMS B
5. koT, A BIUHA LY OBTFHENEARIIHEFS
FEREOLETEBTELLDE LA, LL, BTFHARKE
A SN BEITETFE» HESRAE~AY 5 EEN N
APBIENE/INTVENED, FEAXRI OFLX 248
FHRRICHECERIND LIV 2 VDO THH e EE I NE
THB. Fh, BFEOREEDOLIWETFEYIRMNEEBC KT
BWTFERNEA T TEIFEDRBICENEAE R LHERIC
IAEEOBERENABVCEELLRS.

BESY W L~y A MMM : NFLX 104g/m!
TIEB0%FAIE 25, NFLX 100pg/ml TiRELfHIEZIh 5.
5™ X5 & 1 ml Bz NFLX 3mg #8535 SBRKLY ~
eyHFIC ]l B 3IEIAMELLTCERLCE DA, BFEK
# (B FCABRXERLEREEEERTR Iz =TV A0
BREFE LAEECRELeR I ofc. ABEL® I3x
s\ T NFLX 40mg/kg 8t L 08 NFLX 200mg/kg PIAR
Ti2 ERG (a ¥, bk X0 OPs) BBk k& -7 L
&Lt BRAMIZ XA 1 ml e NFLX 3mg &6 3 5 5R
Wrx 1 AS5E2AMARLBHBEFERMITESE 4 # Tk
ERG B FE% THh-t. OFLX L0 NFLX B+ 2 KR
5O I L OFRE ST OHMEN D, PIRE ISR TIIEES X
VRS FHE~D OFLX 3 LU NFLX OBFTIZE L 7\ DT, #
ISR, ARL® B I OCHRLY O®RETIE NFLX 2B
Wb ole b ELBRS. A 12 1 ml g NFLX
3mg ¥ E&EHTHEBREEY Y e v ¥ T ENFEALLE S
%, NFLX 300ug 2B TIIAERE, SEIRE, WENES
L OERBHEBIC (LR R X eh w124y, ERG TIIEA 3B
B#IZ b L O° OPs DIRBIZET L, Wi 185 30%
WIZEE L BE L. v e v ¥ THRAERY 1.Tml & L
NFLX 2B Fidic i Lic e T, KETalE, b
P4 L0 OPs WAL E K ichs » B 254M (8. 0pg/ml),
OPs KZ{LER L EBE 50uM (16ug/ml) B X O bR IO
OPs KZ{ba R LR 300uM (96ug/ml) 1EFhFh ldug,
28ug B IV 170pg O THREACHEY TS . 8" &
NFLX 300ug S FAPIEAIL L % ERG Z{bi—@MTHB D
T, NFLX 300pM B FREATHEER B L R-<7o 0%, HEIE
I XIE T E BN B L KROBBHC b & S THER
LT HREEEAR ug EOMCKERDD Z L,
WEADEELER LT NFLX 300pg BTFENEA TILHE
BEkAY kTR R ERERF L.

RSP I FOM O v u v 4B LUAERY v ¥ ORFHR
EATIX FOM 20mg MBI EMWELEZ R X F, FOM
40mg ZHMRPAIER X O EIOE B L ORREER L &
Nio, THICHFEL® XEE Y vFIC FOM % 2mg, Smg,
10mg ¥ X O 20mg B FENEA L7309 H b HIREET
L7cht, 19B# T2 ERG B{bxBdieh oo bBE L. L
N LUEEL? ORRTIX FOM O FEREAKL X 2BREE
AEERE LTI, HEBS® D 5mg, 10mg 3 X U8 20mg 78
FHREA LS ERG ZH{LICRBEF L2 BE8LE5Th 5
L#EZ BB, KERT ERG Z{La R X7 -7z FOM BE
6.0mM (1100ug/ml) 12> = v+ ¥RETFHEREY 1.7ml & L
FOM 2\ FEhichsicitLic s ThiE 2.9me B F&ERN

i

EACHYL, BEL® D 2mg MTFHRNEARICEM LW
5. L LEEL? ORETINBLE LTHER L EBAE A
OWFHEREALCE TS bERBIIETLTW50T, BF
HPICRIA LIS SO BERW X L > THE LAEAROR
MO HERSIVCEERERTOLODEELENELx
5.

AEROFER L O, FHHEA ERG 2B LT3 h s
LB 5L TICWMTHARK S 277 5wk, OFLY,
NFLX % X ¢ FOM T % h ¥ h 100uM (36pg/ ml),
25uM (8.0pg/ml) %5 X 0% 6.0mM (1100pg/ml) ##% B ~NgT
W7\ E#E % B, BHEAF ERG (a3, bl X0 OPs) k¥
Be BRI IR CBERE  HRIVEIHTRLET £/
B RIERABLIOL —F 7 2 AR PEFTHS NTL,
AMK, TOB, PIPC X' CPZ [(#hF# 300uM (140ug/
ml), 300uM (170ug/ml), 100uM (47ug/ml), 500uM (270ug/
ml) % & 0F 3004M (200ug/mI)] AT 7 A+ 8%/ & v Rf
BH CTHB OFLX 8 LU NFLX TRLCERETHH
FOM Tl BERETHD. - TLEL SEEOKHEAD
FCHHARAR ERG 230 L@ Eiz v e/ ny
REHITH A NFLX, 5\ C OFLX T&E<, 7 3/ EsEkR
PFAEXTHSD TOB, NTL, AMK X Hic B —5 7 # 5 RAH
T#H5 CPZ, PIPC DIFIC{EL 7ch, FOM 3nic h BEET
LRI Y RS2 .

KR CHRIEEE Y X702 & AV L OFLX, NFLX
£ XU FOM OBE-Tbbrh £ h 100uM (36ug/ml),
254M (8.0ug/ml) # L0 6.0mM (1100xg/ml) {87 LCHE
MR L DRERNECH LTHDCHEI R RIEL 5> 50Eh%
BEREACELTER LTI b, £ TETOREK
1233 % OFLX, NFLX 3 XU FOM OR/NEEHHILEE
(minimum inhibitory concentration, MIC) (ug/ml) % SCEREVIC
1T, FRBELEE®RETS. Wollson ¥ 0L 5 LEET
Py BRE, KIBE, MsBis X OBEEC T2 MICq (B
D60% DFEF LT 5 R/ EFRE) 12 OFLX TlithEh
0.4, 0.05, 0.1% X0 0.8ug/ml THH, NFLX Ti2Fh¥h
0.4, 0.05, 0.1 L0 0.8ug/ml TH 5. Osato ™I LbH&
OFLX % & O° NFLX 12558, B, fiEKB IO THE L0
BRI U TR SRR TIZY v &2 § >~ v (gentamicin, GM),
TOB BIUHEY i v v BIRENTERLFAEI KL, H
B N BB, R URRE, MaRES I oRBECET
5 MICo (BBRDIOX DRBF T 2 &K ANEFABRE) 12
OFLX Tiz%#h£h0.5, 0.5, 2.0% L 08 4.0ug/ml THN,
NFLX TiREFIhFH2.0, 2.0, 148 XL 4.0ug/ml TH5. &
BEOYIC YA LEAT FUBE, BEY N URE, KB, Mk
BES X OREECRT %5 MIC 2 OFLX TiFhFh0.2,
0.78, 0.1, 0.025% X 08 6.25ug/ml TH b, NFLX Tz rh¥
H0.78, 1.56, 0.1, 0.0253 L U* 6.25ug/ml TH%. OFLX B
L U° NFLX @ EZRZEHEKCNT5 MIC OfFfE: OFLX #L
O NFLX OfBESMYRSDVEE [Fh£h 100M
(36ug/ml) 3 L% 25uM (Bug/ml)] & DIz EA T FURET
RERFRISB L0, BEZF VYRETIRThEhi6s L
V5.1, ABETIREFRFN3603 L 080, FigBEciztht
H1400% L 0°320, BBE TR EFRENS. 8RB L V1.3, K5,
W2 ic OFLX 12 EEROEIE & AMEERPL 0TI 3 L 08
I F T, NFLX RIS 25 < FEROENC X 5 MEHERA
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HOFH B L CHRBIZE VTR L b BRI RE N % HiE
LoD EHEEINAE. Osato 5™ OBEXHRTHIE, ML
Bilc & Tt NFLX OBR\ IR TE V2L b d 0, Mk
AL T 5 LEF O FEREARE T NFLX 2~
T OFLX OFRE W RETHSLAEHTHE EV-25. B
mHMIC kB & FOM © MIC 3& 67 N o BE, XBE, Mk
EEE L ORBETIIERERI2.S, 6.25, 5035 LU 6.25ug/
mTtHAH. FOM O L REEEKC T 25 MIC 0 E &
FOM 6.0mM (1100ug/ml) & DIHIIEEGE T ¥ o BRE, XBE,

Figs B R L ORBE T EAFRI0, 180, 223 X TN180& e
3. FOM BB THRESCE L CRIRT X ERLTHEY N
BHTHDE VLD,

HEMEBAKOERABETIZS 7 2 BERENLL, BBV
vEHRERIORET VKBS LY EH TS, Puliafito
5P X NIEPBRER OMEMBEER A L DI~50% 1 EE 7
FoREIZ X5, TFERBREOCRRBE L LT A+ Vit
%7 Y EBE (methicillin-resistant Staphylococcus aureus,
MRSA) BX O A F o U ViR E 7 ¥ v BE (methicillin-
resistant Staphylococcus epidermidis, MRSE) #3flfE & 7 - C
¥TL 3% MRSA 2% OREHIEET (F52 1 F) &b
b, FEFAEACHMEZ R LIc1950EREBFOLFMEEE T
FURBICREBAEIZLD B -5 7 2 L FIHEABINE iz
FLOHOSHIMERERE Y FYBRECTH DY, AILS™ 121982
Eh b 6 EMICEH X7z MRSA 12 & 5 BRBRYIE D 226 il D
BMELERFNCHRET L, 19824 0%, 1983%E6.9%, 19844
9.6%, 19854E17.1%, 1986%FE17.9% & Wi DIEE b1, &
Eo¥RPHT2ROBEOREENEHEHELREL, V9%
%2 MRSE %#H L, #28%12 MRSA % #H L. Bk 5%
YR UFERHFEPIIC MRSA LU0 AF v ) vESHEE S
F o BB (methicillin-susceptible Staphylococcus aureus,
MSSA) % #% L o8BS R R IE & IS F R EE R
MRSA & L0 MSSA & LIBINCE L, #AFERT R 12 MSSA
Tit MRSA X h B\ MERA R LA, BB T AEBICIZEE &
VEVCETHERRY T L, BFARERBUI2RMEIC B AE
KELAY, MSSA & MRSA ORI FHAEERKEE
ERAShich ot b i~fz, Bode 57z L A TAKRS K
BEW, BTEUKRGS X OCABEBEFRD =27 75 — vk
TFUREIC L B RY2BEEGID 5 B 2 F o U VM 8 F,
GM ¥ A% 6 BT H - 7. Puliafito B2 2K AEEHATE, A
TRGBERE, BIHER X OEMEC X 2 MEERpy 4R
RO36HILE L, RET FyRESISFICEE SR, 03
% MRSE 125 61C# - 72 &ii<7z. Lambert 5% 22 5+ )
VELUV GM iR E 7 FUBBEI X 5 AT KGEBESRO
MEMMRP 4 1 Bl R4 L. Puliafito 5%, AL 5% X 0%
ALUDHE & h 44 MRSA 3 X 08 MRSE i & 2B MR R
ROBECEENEE D LAELLID. L LEEY I &k
WE7 s BB RIIER, ~ 2 0541 FREEFRLUF b
THL2 ) VRHEAFICH LTERER 8%, 50%3 & 0520~
30%D MRSA RMERL, 8—3 7 % & REAFCH LT
b MRSA 12—z fift %73, —4 OFLX, NFLX % X ¢
FOM 12 MRSA 1oxf L CHB S HEN 2 RMT5 L Sh T
5. £2T OFLX, NFLX % X 0" FOM % X h #hRecf f+
ARREREROBMTFHAEE O XM & CHEAH% R
(postantibiotic effect, PAE) B E R LiciTiudiz Sy,

L2 L OFLX, NFLX % & 0" FOM DR F P E O E R
FRERL 2BERTY, 5. 4R B L OWIKE® Thh, 7
I/EBBRAARB IV L -5 2 2 ARFERICENTEFD
ERIAZEGCEHAZ N E DT, MEEBEREOEERCELT
OFLX, NFLX % L U' FOM 2 F A 5T 554 TILREF
EREAE & O EHR B R Y FH L R TFEIRMTC X
DREENHRHE VLB, B SY 12 MRSA i3 3
OFLX @ PAE Bt 1 MIC (100ug/ml) T1250%, 5MIC
(500ug/ml) Tiz 8EEMI304 TH H, OFLX T12 5MIC EEL
£T MRSA LEMI¥EHIBENTHLLEBE L. XE
THRECR LTRE A& b OFLX O FHEBE
36ug/ml THBHDT, MRSA 12k HHIEMEAIL D BERTIL
HECBE T b 100ug/ml OMFHARESIBECEEY
BLETEBR DL LEERL TR SLENSS. MRSA
T2 FOM OfFFIZHEKRE. FOM 124 L A VEBRtED
ERIBEX THBH, 1/AMICLL D FOMELET Tt
MRSA 28 —5 7 2 ARFAEFICH LTRESHE D™, kiR
B3 FOM (12.5pg/mh) 12 f— 5 7 % 2 R AT 2
L MRSA KHRZB o L ME L. KETELEEAREEH
% FOM OB TR 1100ug/ml TH2 DT, FOM i
MRSA L 2B BRAROKBICLED THH Z L2 HA
L7z,

® E

OFLX, NFLX % X U FOM Oz o3 5 S AR E Y A~
BIERBMELT, vr vy FRHHERYETRERC LR
DHEFZEEML T ERG (a i, bifii L 0¥ OPs) &L
ML, UWToRRE2E..

1. OFLX 100uM (36ug/ml) TiX b3 X U OPs 24k L
?ehs 572, OFLX 300u4M Tt OPs DIRIBIE T L2, bi
EE(L Ligh 57z, OFLX 5004M Tt b % & OF OPs DiRiE
TET L. EROFELRAENTH 57

2. NFLX 25uM (8.0ug/ml) Tit b # % L U8 OPs i2ZE{L L
#eh o7z, NFLX 50puM Tit OPs OEIEIE T L, bl
WL L7 572, NFLX 300uM Tit b ORI A L,
OPs DHWIBITET L7c. LEOELIZTUNTD - 72

3. FOM 6.0mM (1100ug/ml) Tit b X U OPs 12754k
Ligh»7c. FOM 9.0mM-Ciz b I DIBIEZET L, TDES

CHERHIER L, OPs DIRIBIZET Lz, X0 LM

Hotz. FOM 12mM Tz bk £ 0 OPs OIRIEIZET L, #
NODESERFIZER Lz, LROB(LIEHNTH -7,

4. 7t r* s e vRAEA TS D OFLX B L O
NFLX Ti7 3 7 R II4ERTHAS NTL, AMK B L0
TOB 8LV B—5 27 2 s RAAF TH S PIPC ¥ LU CPZ iz
ERTRESEEIE . ThbH3BOHEHNDOS BT
FOM DB BN B L ED 7.

5. FHEALLBEOMTFERNRBEOERNE -
OFLX, NFLX % X' FOM %R ARHTE M EERA LD
BROBMWCHERT B8, HTFEREALE L O HEAR
IERBRERC L 2B TRURTO S HH RO TH 5.

# B

B2 5 iEd, RIASIARET D Bl L BB D ¥ L B
T —XBBFEOBBLET E T, TR ACHBITEIVEL
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Abstract

The effects of ofloxacin (OFLX), norfloxacin (NFLX) and fosfomycin sodium (FOM) on the rabbit electroretinogram
(ERG) were studied to establish the nontoxic concentration for intravitreal use of antimicrobial agents. The ERGs were
recorded before and 15 min after the perfusate was changed from the control solution to an antimicrobial agent-containing
solution. The ERG waves studied here were the a-wave, the b-wave and the oscillatory potentials (OPs). None of the a-
wave, the b-wave and the OPs deteriorated with 100 M OFLX, 25 «M NFLX or 6.0 mM FOM. The OPs were suppressed
by 300 «M OFLX. The photopic b-wave and the OPs were diminished with 500 #M OFLX. The OPs were diminished with
50p#M NFLX. The scotopic b-wave and the photopic b-wave were enhanced and the OPs were suppressed by 300 M
NFLX. The photopic b-wave and the OPs were diminished and the peak latency of the b-wave was delayed by 9.0 mM
FOM. The photopic b-wave and the OPs were suppressed and the peak latencies of both the b-wave and the OPs were
delayed by 12 mM FOM. These changes in the ERG were reversible. . The minimum concentration affecting the ERG (100
#M for OFLX, 25 uM for NFLX, 6.0 mM for FOM) was higher than their respective minimum inhibitory concentration
against Staphylococcus aureus, Staphylococcus epidermidis, Esherichia coli and Pseudomonas aeruginosa. Methicillin-resis-
tant strains of Staphylococcus aureus (MRSA) have become an increasing problem in a wide range of bacterial endoph-
thalmitis. Intravitreal use of OFLX and NFLX is recommended for treatment of bacterial endophthalmitis particularly due to
Staphylococcus epidermidis or Esherichia coli. An intravitreal injection of FOM would be useful for the treatment of
MRS A-induced endophthalmitis.



