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LER7O0FH L Vv OMECBIITTHER L ZF0RNERE

SIRKFIEEIMEL B FME (EIE © T —FRB0E)
KA®R R A

WEM L A7 059> > (evofloxacin, LVFX) DIRESHEIZBIT A2 RERBIMB I ULANERAEEROLZLEZH
Be LT, LVFX B & U7 D3 BMADR3354 DRI S LT THEE 2 By TR IRFEEER (electroretinogram,
ERG) ®ail, bk & UEEIK/NE (oscillatory potential, OP) %454 & L TILBHRR L, 7 LVFX O FRPEAAHEIEC
BLITESLHAEBLIUFRYTFIIBOTERGDaik, bi, cif, OPB X UHEFEEN (visually evoked potential,
VEP) % & ISR E 4 188 L L TR L, &5 LVEXREOHRS BOBRMNETE L CLVFXHFEREAROIRA
TREE (I3 & Oty T B THBRE L7z, JEHBRARERG - & M Tid, LVFX 3004 M 3 & 0'DR-3354 100, M i
Tl ERG &3 1288 bid 2 Ao 728, LVEX 500, M 3 X UFDR-3354 300 M #E3T Tl OPIEIBIZET L7z, #HHHARFRERG 2%
fb% & 72 & W EEY) IR 12 DR-3354 IC e L TLVEX TR {, W REFMTHERICE JIZTRBCERF AN, LVFX
200,08 % 71500 g DI TFAHPIEATIXE 5 £ UA Y55 & & I12ERG &ML & o 7245, LVFX 1000 g ¥ 7213
20004 g DR TAHPEACTIRERS L OHEYFF L 3 I20PDOIRIEN —BEICET LA WIhoEARIZEWTHERGD
clEB L UVEP O BMIR A IS LI 2 <, MRS b & e kit e 2o 2. LVFX 20mg/kg #E LIS 25 242
BWT, LVFXBEE A5 = e IRABTREEY X LAY FFLOMTERICIIMEL 20 o 7225, ITBBHRES
LRI E DA S = AR CRAEY R I LER Y T ETHEICE ) 07, LVFX 500 g W FHRREARD
T AR LVFKRE I H A L OFRY L ICENERAILBVTEML ETH ) RROBR LR L), IHBHAE
BIOWEAE LR  REER2EDXT 2 EARABTRIIE L AW ThoBSCBnThHE Y FICHLARY X T
HECEC, LVEXO A 5=y B2 ORNEECERLBEE B XTI AP L7, LVFX 500u g B FHMEAR
WE NS L OB S FRECHALC R BEE B XIZE T, POEARS R L b 24 REMIZh ) ME IR
KOFELBEBEONYRINEEILEESERT 0T, TOBRERPHHEENS. L LIVEXA A 7 = SR RAMR
PICEREICDZDRETL0T, LVEX O HE QRIS 8 L CEHM O SH%5OBICIZRBEEORBU A TER TS
TH5b.

Key words levofloxacin, melanin, intravitreal injection, retinal tolerance, intraocular
pharmacokinetics

TNFOF O REHIEA (7 nEx s n s Hl) AL
FERAHEBEENTEY, TTIHEEN 7 VO F 20 L fl)t
BORLEREROBTHEEICEHEN TS, L2LINLO
TNATOF /T HIHN AT PMEEE LY, RIS
MR BRI & 0 A 5 = o S A IRAEEN I SR 2R T
AT EPHE SN, FRICELIRFEEROEISEHEND
o =¥, BRAEEB T ANBEERR BT RN
L v Z4& AR O ¥EINZRE V- Propionibacterium acnes (P. acnes)®™
REN R FRE 0% EORERIC & 2 BEEIRN DRI L
LoTETWA, E6CE3MRL T 2 2REHDOLHIZLY
AF L) Ui ERE R E D ERE (methicillin-resistant
Staphylococcus aureus, MRSA) B L A F ) ViitHRER L
% ER (methicillin-resistant Staphylococcus epidermidis, MRSE)
AFE R NY, MRSAB & O'MRSE 2 & 5 IREGLAE O 3 AR

FR9E4R 15 824, FH9ES A 22 HZHE

ASNTVWAD, IhooRNER7VADE /0 AIIERT
BEboOI L, 7t F 0 AGIRBHIC BV TE
FhRREE EDTETENY, Lo CiRICHT B 7040
F /0 VHOREUORTNETEITEEL L) D0H D,
BRI TE S bR TWE 7 Ve X /2y Hlo—DoT
Hb+70F4H v (ofloxacin, OFLX) (&2 2R
a1 1OEEIIELI L IETHL I ENFUMI AL
nTwi, FOSANLERER7OXY L (levofloxacin,
LVFX), R-{k»*DR-3354Td % ™. Staphylococcus aureus,
Staphylococcus epidermidis 3 & U° Pseudomonas aeruginosa % &'
OFERIRBEERRE P 2 AT & A EDOHITHT % LVFX
OB EHEIZOFLX oEIz2ETH ), Thilx L TDR3354
OB IEMAZE L (EWI &5 5 LVFX 2 OFLX OHLE ) D 1E
HAKTHE L SNTVE P, EEILR Y LVFXOVAERB

Abbreviations ;| CPFX, ciprofloxacin; ERG, electroretinogram; GA, glutaraldehyde; GM, gentamicin sulfate; HPLC,
high performance liquid chromatography; IDs, 50% inhibitory dose; LVFX, levofloxacin; MICq, 90 % minimum
inhibitory concentration; MRSA, methicillin-resistant Staphylococcus aureus; MRSE, methicillin-resistant
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NTWV3E, FITRIRCR7ALFEF / O0rFlo) HIREME
BIZBWTLABREHT2BEIMA S L EDNDLVFX £ #
ML, ZORBHEICELTLEEELZLALLTORIZD
WALz, T4bb (1) LVFXB L UDR3BAD B F
R B LT EETILBRIRET 5 Z L0 X D R AE T
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Fig.1. Changes of the latency (A) and amplitude (B) of the a-
wave with the LVFX-containing solution in the in-vitro eye-cup
of the albino rabbits . The concentrations of LVFX in the
irrigation solution were 100 M (O) , 300 M (O) , 500 « M
(&) and 1000 M (H). The stimulus intensity was 3.5 X
10% lux. The percentages of the latencies and amplitudes in
the LVFX-containing solutions to those at the end of the initial
perfusion of the control solution (time 0), (tested
solution/control solution) X 100, were plotted against time
after onset of perfusion with the LVFX-containing solution
(time 0). The shaded areas indicate the period of perfusion of
the LVFX-containing solution. Each data point shows the X +
SD. *, p<0.01 versus the initial perfusion of the control
solution (time 0).
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L0 LVFX D A F = > FAEAIRNEERIC B L3 %
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MYHEEMEIFMLA. 512 (4) FEFELZ E-S20
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Fig.2. Changes of the latency (A) and amplitude (B} of the a-
wave with the DR-3354-containing solution in the in-vitro eye-
cup of the albino rabbits . The concentrations of DR-3354 in
the irrigation solution were 100 » M (O) , 300 M (), 500 « M
(&) and 1000 M (M. The stimulus intensity was 3.5 X
10° lux. The percentages of the latencies and amplitudes in
the DR-3354-containing solutions to those at the end of the
initial perfusion of the control solution (time 0), (tested
solution/control solution) X 100, were plotted against time
after onset of perfusion with the DR-3354-containing solution
(time 0). The shaded areas indicate the period of perfusion of
the DR-3354-containing solution. Each data point shows the
X +SD.

Staphylococcus epidermidis; ND, not detectable; NFLX, norfloxacin; OFLX, ofloxacin; OP, oscillatory potential; P. acnes,

Propionibacterium acnes; VEP, visually evoked potential
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5450 % 5T, RIIKEHES &N LVFX ORI
LEMEROTFHICAERLELONS.

S L UHE

1. FEHBFRBIEER (electroretinogram, ERG)

1. EEBBY, FEBIRMOMERS & CHEREA
RE2~3kgDHE Y F20MLA0REMAL L. 24RHL
FORIEGORIC, BREET CTUTOFRIEIC L » THE, ik
W X USRS S AR ERR L /2. RV PAVEY
—NFRU T L (BT I, KEARBE, KK 200mg D
HIRPES T B A Y F R FRESE S, BB ISRk L
7. 100%MET 2% 101/ 5OHETERR L BREK
(R4, MBUIRRER) FIcHE LRIk A, AR &
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Fig.3. Changes of the latency (A) and amplitude (B) of the b-
wave with the LVFX-containing solution in the in-vitro eye-cup
of the albino rabbits . The concentrations of LVFX in the
irrigation solution were 100 oM (O) , 300 p M () , 500 » M
(&) and 1000 M (H). Other conditions were the same as in
Fig. 1. *, p<0.01 and **, p<0.05 versus the initial perfusion of
the control solution (time 0).
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2. BRAEHRZNRE
BRENERBI2EOHETT AT I ATy 7 HERPLED,
HEBROBMTE DIT1mMITH -7z, BEBOMHIGT HH
WIS PR O RRIILZEAT A L )RR D
v THERMIFSNTEY, FOHRRZE 7 EEY 10mm 4L
RFECE) UMASRHBCEFREZEE L. BRETIELY=—
VBIDF 2 — 7 (FE3mm) 2L, T —<—2 4L EEH
FTHILICEo T ICTITMARLL. MRS NREEEER
EUEROER,ORASE, L 505 18R L TEBERIC
25ml /5 O ETHER L7z, T 28R 0RERIZIE 100 %%
ETZE101L/FOHETERL, REBEOpH%E8.0~8212
ML,

FEEERICIE, BIEIR 2EALZ. RUSTHOM
# 1% NaCl 119.50mM, KCl 3.60mM, CaCl, 1.15mM, MgSO,
1.06mM, 72— Z26.00mM, NaHCO; 25.10mM & & Of
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Fig. 4. Changes of the latency (A) and amplitude (B) of the b-
wave with the DR-3354-containing solution in the in-vitro eye-
cup of the albino rabbits . The concentrations of DR-3354 in
the irrigation solution were 100 M (O) , 300 M () , 500 M
(&) and 1000 M (M. Other conditions were the same as in
Fig. 2. *, p<0.01 and **, p<0.05 versus the initial perfusion of
the control solution (time 0).
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Nal,PO, 3.00mM T& b, D& 300 + 3mOsmol T o
7z

FEHlBz I, EiE % E L Xenon Arc 45 (Xebex, HE) (2
TRIT LAzt 7 — 21T %06 & § 5 ERG HGHIBEE
CEHBUER, B 2EHLL. B3P 7 vy —, &
Wz VBLOERL Y ANFHARENRTH S, FIMEHEE
AL CTE LS N HAMEEYS GEIEmIEE 3.5 X 10° lux,
FRERR 200 3 ) AP % K 6mm OB FkHE R % A U TR D
A B L, B2 I S G2 AR BRAESRNICEE S
N—woR - HEHEBENSH (HARE, ER) I2L->T
ERG # i L, Riigs366T (AARELSH, HiX) CH
B L%, EE5MERTTOTA (HABR=9) LIZFRL ..

WIRHORER T alks L UbKILHETIZ0.3W, BB/

(oscillatory potential, OP) DERFFTIZ3 I VAL L7,

xR & #ETE L CTERG (aif, bIEB L UTOP) 2 i L,
ZO 1534 ICF U ERG # 58k L Tl OB B OIRIES L U
BB R W LR LTI OEEEBERE L.
LVFX ¥ 7213 DR-3354 % 100 M, 300.M, 500 M & & OF
1000, M DHEE TH IR ERIHEM L, EIRINEER % (B
L7, BERERETEDRINZERICZEHRL, 155%ICEV
ERGZ#EEH L7z, S HIZRERTNBEEBICHELTISE
L U304 %2 ERG 2 3t8% L 7-.
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RIBEFEARICETEIL A, 005 0, TOIRBIEZMELAZDD
% OPIRIE & L 7.
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1. EEREY
FRE25~3kgDEMB Y FTIMLB L FEES ~2.5kgDE R
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(MERY, T 252, KrHHICEBRS L, FHfAEx
2HEBU EITo 7. BRERDOFT - I VFTF 7 1 =12 L BHE
TREHEF ST EICHAY T FBLUABY T FE 1LY,
FRREHAMIREONECIAEB L FRY Y FE4LE
R L.

2. LAY, EXORES L UERRSE

kA L LTHCLVFX (E—REE) 2 ML, 20k
M5tiEI22.88MBa/mg TH Y, BB OT ST T4 —DhE
B ETHE LB LTI 97 % ETH -7z, HE
sae ST 41— ZBEL T, BERE L TEZ0.25mmd
) H 4 ) 60Fy No. 5714 (E. Merck, # VAo v b, F
1), BRBELLTIZ7UORVL I AT ) -V 28%T ¥
FoTR=2 2. 1BLOPTY /=)L 8% T EZTFTK=T:3
EHEALL. HEKEL L8 LT, “C-LVFXIZIEE# LVFX
(BE—E) % LRSI 1.85MBq/kg & %2 B & H 12Nz 72, |
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Fig.5. Effects of 500 M LVEX on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave and the b-wave were not deteriorated
by 500 M LVFX. The oscillatory potential was deminished with 500 » M LVFX. Amplifier time constant was 0.3 sec in A and 3 msec in
B. Responses in A and B were obtained from the same eye-cup. The uppermost traces show responses during initial perfusion with
Nagayama’s control solution. The second traces show responses during perfusion with the LVFX-containing solution. The third and
fourth traces show responses after the LVFX-containing solution was washed out by Nagayama’s control solution. Upward deflection
indicates positivity of the vitreous side in reference to the scleral side in all figures showing the ERG in the present paper. Rectangular
waveforms at the bottom indicate the onset (upward deflection) and cessation (downward deflection) of stimulus light in this figure and all
other figures showing the ERG or the visually evoked potential. Numerals at the right indicate the time after onset of perfusion with the
LVFX-containing solution or Nagayama’s control solution. The stimulus intensity was 3.5 X 10? lux at the retina.
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& LA 2 RN R R JORBE, W) ML, LVFX 3. WEHOF—+FUFTTT A~

L LT 10mg/ml O Iz L7z, EEREE 2ml/keg LVEX & L Efa kX O Fa Y FICUCLVEX 2RO SL, 1, 2B X
T 20mg/kg) & T LA F—F V& F TR F O H RIS UeEMEBEORELATHEBLIUFRE Y FREILE A TS
oHrE L7 HSICB L THAELE RS kb o7, — b (KA AHEE) 200mg D EIRPFIESN CHREES S EBD
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Fig. 6. Effects of 1000 «M LVFX on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave was not deteriorated by 1000 M
LVFX. The b-wave and the oscillatory potential were diminished with 1000 » M LVFX. Amplifier time constant was 0.3 sec in A and 3
msec in B. Responses in A and B were obtained from the same eye-cup. Other conditions were the same as in Fig. 5.
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Fig.7.  Effects of 300 M DR-3354 on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave and the b-wave were not deteriorated
by 300 M DR-3354. The oscillatory potential was deminished with 300 #M DR-3354. Amplifier time constant was 0.3 sec in Aand 3
msec in B. Responses in A and B were obtained from the same eye-cup. The uppermost traces show responses during initial perfusion
with Nagayama’s control solution. The second traces show responses during perfusion with the DR-3354-containing solution. The third
and. fourth traces show responses after the DR-3354-containing solution was washed out by the control solution. Numerals at the right
indicate the time after onset of perfusion with the DR-3354-containing solution or Nagayama’s control solution. Other conditions were the
same as in Fig. 5.
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WCMREREFHE L, —70COFFATA A - T F 7 THE
L7z, K2, 5% A NVEFL VB —ACIRETIZOb—4
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EHELL, F0O%Y 44 3I2 0 b—L4PMV 450MP (LKB,
AbyZENL, AVI—F ) IZEEL, —25CRIZTEE
#35umDFEFEY R 2 HET — 7 No. 810 (FRAR ) —x 4, K
H) WY THID &£ oz, BoN-FEWH £ —25CRik
CTHMEHREL, UAREAZES 4umOREES A 7R 4V K
TREEER, B THEoLBIXM7ANVLAMARGHY 17
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Wilcoxon NEMZFIAEE % Fvy, ERFES % RMrHEED ) &4
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Fig.8.  Effects of 500 M DR-3354 on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave was not deteriorated by 500 ..M DR-
3354. The b-wave and the oscillatory potential were diminished with 500 M DR-3354. Amplifier time constant was 0.3 sec in A and 3
msec in B. Responses in A and B were obtained from the same eye-cup. Other conditions were the same as in Figs. 5, 7.
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4 FIzIE T FEERARRM3 RERE) £ 51, k¥ A
mICER SE, FHETE LEMU LT HEBsLUE
B FE0EIIERY S Iy (7 T7-0250, =%, R
BIUFTVT I UERE (£5 75— Ve 2%EFHR, N1 T,
L=y =Y, FAD) D7 10RAT0.5~ Iml/kg DFFA
HEHOICE > TEHHREBE Ty, HEFREN (visually
evoked potential, VEP) BHEEE 2 RN L H ICBORAAL. T4
hHEBBUNORE % #HE LAER03mm D AT ¥ L AH2
K& L 0hbe THEMLAEBRE, 745 O/ 6mm»Of
Fomm OBEEEFIH TN (EFBLUBEFIERENLE
) 2B LTARMEREE2ICBE, EREL Y MYENSA
N RRMEERE, ) CHEHERICEE L. BEEROMRER
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Fig.9. Changes of the latency (A) of the second peak (0.) of
the oscillatory potential and amplitude (B) of the oscillatory
potential (0,+0,+04+0,) with the LVFX-containing solution in
the in-vitro eye-cup of the albino rabbits . The concentrations
of LVFX in the irrigation solution were 100 2 M (O) , 300 » M
(@), 500 «M (A) and 1000 .M (H). Other conditions were
the same as in Fig. 1. *, p<0.01 and **, p<0.05 versus the initial
perfusion of the control solution (time 0).
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Fig. 10. Changes of the latency (A) of the second peak (O.)
of the oscillatory potential and amplitude (B) of the
oscillatory potential (0,+0+0,+0,) with the DR-3354-
containing solution in the in-vitro eye-cup of the albino rabbits.
The concentrations of DR-3354 in the irrigation solution
were 100 M (O) , 300 M () , 500 M (&) and 1000 M
(H). Other conditions were the same as in Fig. 2. *, p<0.01
and **, p<0.05 versus the initial perfusion of the control
solution (time 0).
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LVFXi&HW % % IZEA L2, LVFX 200, 500, 1000 % 7-13 3. EREHENRE

2000pgiEAICIE, ZREFN2, 5, 10F 722 20mg/ml DiEE D ERGB LU VEPRSRICEEL T, 05% IS I FE05%
LVFX{&EHO.1ml 2 Fv 7z, fhARICIZ A~ — F* MA 0.1ml @ BB72=2L7YY (I F) 2P, SFBE) OSBRI DEE
AEABROFHRTEAL. FEABIOVWIHEBLUER L2 L, 305MORIESEIC, ¥5F—LE50
THFESET OB Lz, 2B, EARIEBEOVEPRLER (Z3) BLOET 77—V 2%EHHE ST TV) O7 110
WIREREZ TV, BEICHNS 2 WiIZABEHELS S OBF& BAHO05 ~ Iml/kg DEFAPIESH DI L > TS KBEFL,
WEALP2EBEBRES RV EXBEELE. THFRICER L HREERIC Y ¥ 2 EE L. ERGAE
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Fig.11. Distribution of “C-LVFX in the eye balls of albino rabbits at 1 hr (A), 2 hr (B) and 6 hr (C) after a single oral administration at a
dose of 20 mg/kg. Upper row shows dark-field autoradiograms. Lower row shows autoradiograms superimposed on the images of eye
balls. The radioactivity of the whole eye was much higher at 1 hr than at 2 or 6 hr after “C-LVFX administration.
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Fig. 12. Distribution of “C-LVFX in the eye balls of pigmented rabbits at 1 hr (), 2 hr (B) and 6 hr (C) after a single oral administration at
a-dose of 20 mg/kg. Other conditions were the same as in Fig. 11. The distribution was similar at 1, 2, and 6 hr after *C-LVFX
administration. High radioactivity was observed in the melanin-containing tissues ( the iris, the ciliary body and the choroid-retina ).
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BiCdR - BAREMNT614U (HALE) V. 208
A BAE O L7z lomliEFRE o R IcE &, EHEO
gwIZy)avyFa—-TRERLE. ZOV)AYTFa—-TD
EWCTE L AMSARRSICET 5L, Fa-T%Y
FEFBERRICH) M AEERC O AMOBEREEAL,
BE L -BETES A EF AR LB W

Setligizid T & BBk ERG BYChI B E (S WBIERT) %48
AL FBEEE L > X TEERICYEROM MR A
WCTHIRRI B2 S 7z, PR O W (EF4mm) %
IR O AR R lem 1287, 25 O % 8 lux DR
KT TR -7,

FAETRES lux, FEEREM SR OHBEREL GBS LT
W) & AVISEIEERRES X 10° lux, REHEFER 055, RUME
B 1/3Hz DM (adk, bEBLUOPH) Lo THEES
h7-ERG % WiREKFICEESk L7z, afk, bikB L UOPDBIE
21, ERGERL % At iE R4S AB-622M (HANE) THIEL,
FM¥— % L a2 — % —NFR-3515 (V =—, BX) IZF&HL,
EINEFIYE ATAC350 (A ALE) C 10 ENE T L2k
FEEEETALLELIT, RyLa—F—WX4401 (F'F 7+
vy, BE) THHE L. WEHRORERLalks LUK T
o, OPTIR3IURE LA clEDEEIZIX, ERGEM%:
BERMIESERM-5 (AAXE) CHIEL, f¥Lba—-¥—
WX4401 (F5 74 v 7) TRH L7,

ERGER4k# T # 2 VEP 2 THIR B IS0k L7z, VEPELERIZ
3dH o0 LHEDAATEV:VEPARERET AV, AHEE
B AT B YA Rc BV 78 - EILERERNT-614U (H
FHE) #FEBE L. 2BEAREFNLEFNROREIZ L5 VEPE
firid, s+l VEP BB TR s /. VEPEM & i
E82 AB-622M (A ALHE) THIRL /-, MIRSFOKERE 2
E L7z, BIBOBIEREE, FREREMES L ORIBERERELENS X
10° lux (AJEEEE), 1B L U0.2Hz TH » 72,

BBl X L TERG B & 'VEPZL§k % LVFX i TR P9 AHT,
VEABRIEER, 2H, 1, 28X U4BBIC T 7.

B REE L TWAHIBEOMIZBYT, 7Y FOMKERIR
—ETh-o7z. RERO IR ORFIEIRFBLUPAICRTLTY
7:0T, ERGEB L U VEPRFF iRz T2 HEZ A
Lol

[Hif] (27RY ERG 3 £ O'VEP IR T LM & DiRNIGH
BB OBMEE ERT L. ERGDalk, bikd X FOPEREN
EHNE I OFHRARERG L AR & L7z, 7272 L OPIZ2W T3
0250, ETOIRIELME L CTOPIRIFE L7z, Fl-claiR
TBE L BB S cDERETE L2

7 FVEP IS WAL S & BRIEREFAONS. W
ARG ISR CTIRAEREIVN S WS, BREGREIIEA OERIC
Lo TBIELRTVwESNAY, Lizdo THABZETILVEP ©
NPBEEET L2 b L EMRS OEREHTIEEE L.

ERGIETZZHIBB X URHEFE—EIL o THRER L
DEROME, BERLAEFEOBLIEN, BhoeFIREE L
DbTFPHECIZL > THEEESZIF) 27, £72ERGD
HHEER A 2L 2 LoBEFENERS BT LIETER
V., ZOOEHERIChAAEBRIIBWTERGE KEL TR
5T ABICERGEFICEZE L) 2BETFTOREETESE
WCHERR T A Z LA RETH B, Lawwill®id 7 4 FERG (alk
BIUDEIER OOELEHERFTL, FA—RoBEEE
FIROBTOMHEL Y b KEVDT, vHFERGELE R
(bl o THET AR BRI E LARENRE LTE
HIRCHET A EFEYTHL EME L. DLICEHET
HNEEOREL 55 4T 57-DIZERGiL#HFT 1 H
DD bLO—EREEH FB2EE~ 68 12174y, ERGE{LIZD
WTIRERRTHEBRE TR -7, Thbb, MAEMTEA
BB L OVEARO SR A LA BRDal, bk, ciikd
L CFOP DRI E 72 I3 THAGIE % 100% & LT, EFEABRD

Table 1. Concentration of LVFX in the serum, the blood, the cerebrum, the cerebellum and the ocular
tissues 2 hr after an oral administration of 20 mg/kg LVFX

Concentration of LVFX
Tissues (X=£SD, pg/mlor g g/g tissue)

Albino Pigmented
Serum 3.784£0.77 4.40£1.68
Blood 3.53+0.88 3.931%1.55
Cerebrum 0.561+0.18 0.49%0.15
Cerebellum 0.57+0.18 0.40£0.13
Extraocular muscle 4.02+1.45 4,05+0.44
Conjunctiva 2.43%1.10 1.15£0.32
Aqueous 0.77+£0.21 0.57+0.12
Cornea 1.4610.49 0.71£0.27*
Iris-ciliary body 1.30£0.32 14.08 £1.56*
Lens 0.11£0.04 0.06=£0.02
Vitreous 0.43+0.12 0.41%0,11
Retina-choroid 1.7240.54
Neural retina 0.68+0.11
RPE-choroid 30.56+9.35*
Sclera 1.93+0.56 0.900.72
Optic nerve 1.71=£0.66 0.93+0.39*

RPE, retinal pigment epithelium.
* p<0.05 versus albino rabbit group.



348 : X A

RIE F 7 I TE AU 2 H % (100 X FEHIE AR OIRIE £ 7213
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Fig. 13. Changes of the amplitude of the b-wave induced by an
intravitreal injection of LVFX in albino (A) and pigmented
rabbits (B), The dosage of LVFX was 200 zg (O) , 500 g
(), 1000 g (&) and 2000 g (O). The percentages of the
amplitudes in the tested eye to those in the control fellow eye,
{tested eye/control fellow eye) X 100 (%), were plotted against
time before and after injection. Stimulus intensity was 5 lux at
the cornea. Each data point shows the X = SD. *, p<0.01
versus before injection.
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T0.02g/ml, AIET0.09.8/g, TR EBRIRT0.08,g/g, K
SRT001ug/g, BTHTO0.01,g/ml, HHEAET0.062/g,
Mt E L - REIETO0.10pg/g, MIRTO0.06g/g, ik
T0.30ug/g B L UHLIET0.01 pg/ml) KD % ND L FoR
L7-. 2BER A BIEME I Wilcoxon R A E % Hvy, &
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Fig.14. Effects of an intravitreal injection of 2000 g LVFX on the ERG of an albino rabbit. The amplitude of the b-wave was increased 3 hr
after injection. The b-wave recovered within 2 days. The right and left tracings show the responses from the LVFX-injected eye and the
control fellow eye, respectively. Amplifier time constant was 2 sec. Stimulus intensity was 5 lux at the cornea.

100
-
®
L
o
&
5
E s0- N L ) |
(7]
2
[
& 1s01
8 B
[V}
&

/L 1
50 L |’;Il A i 1 I

g £ %’ 1 week 2 weeks 4 weeks
g ™ :
S3
&

Time after injection

Fig. 15. Changes of the amplitude of the c-wave induced by an
intravitreal injection of LVFX in albino (A) and pigmented
rabbits (B). The dosage of LVFX was 200 g (O) , 500 ng
(@) , 1000 g (&) and 2000 4 g (). The percentages of the
amplitudes in the tested eye to those in the control fellow eye,
(tested eye/control fellow eye) X 100 (%), were plotted against
time before and after injection. Stimulus intensity was 5 lux at
the cornea. Stimulus duration was 5 sec. Each data point
shows the X + SD.
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Fig.16. Effects of an intravitreal injection of 2000 g LVFX on the ERG of a pigmented rabbit. The b- and c-waves were not deteriorated
throughout the follow-up period up to 4 weeks. The right and left tracings show the responses from the LVFX-injected eye and the control
fellow eye, respectively. Direct-coupled amplification. Stimulus intensity was 5 lux at the cornea. Stimulus duration was 5 sec.
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Fig. 17. Changes of the amplitude of the oscillatory potential
(0,+0,+0;) induced by an intravitreal injection of LVFX in
albino (A) and pigmented rabbits (B). The dosage of LVFX
was 200 z g (O) , 500 g ((0) , 1000 . g (&) and 2000 . g
(). The percentages of the amplitudes in the tested eye to
those in the control fellow eye, (tested eye/control fellow
eye) X 100 (%), were plotted against time before and after
injection. Stimulus intensity was 5 X 10° lux at the cornea.
Each data point shows the ¥ = SD. *, p<0.01 and **, p<0.05
versus before injection.
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FRMTEAROREHS L O LEO KRS TN & FARIC"CLVFX
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WRAGHE, RIS I OGAM T LVFX &4 5, LVFXDRH R
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R - DR IEP LVFX 8 + 580 LVFX & + GA i # LVFX &)/
FEHBL, FOPYELERERFE ®+SD) TERLL.
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LA biE o 7258, 1000 MR IS BV ThIRIRIBDH E 2
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Fig. 18. Effects of an intravitreal injection of 2000 g LVFX on the oscillatory potential of a pigmented rabbit. The right and left tracings
show the responses from the LVFX-injected eye and the control fellow eye, respectively. The amplitude of oscillatory potential was
significantly decreased 3 hr after injection. The oscillatory potential recovered within 2 days. Each trace shows the averaged waveform of
10 responses. Amplifier time constant was 3 msec. Stimulus intensity was 5 X 10° lux at the cornea. Stimulus frequency was 1/3 Hz.

Stimulus duration was 500 msec.
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B & V1000 MEF I BV TORIRIBOFE LK TAALNL
(500, M L T3 p < 0.05, 1000, M #E Clip<0.01). bk
WE DT I3 B O B IR L, AMLIXIZIZTHEmTSH
27z (F3~8).

3. OPlzB LIzt HE

LVFX ? 100 35 & 07300, MR IZ B3V COPIRIBIZE R 4%
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Td-7:. DR3354D 100 MR IZH WV TOPIRIBIZAE 2K
bt 7 H 2 7295, 300, 5003 & 081000 . M 12 BT OPHR
MEOFHRET ARSI (500 MR TIZp<0.05, 300xM

12 LVFX #1000 M CHEIER L2 (p<0.01) (B5~
10).
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Fig. 19. Effects of an intravitreal injection of 2000 ,.g LVFX on
the visually evoked potential (VEP) of a pigmented rabbit.
The right and left tracings show the responses from the LVFX-
injected eye and the control fellow eye, respectively. The
initial positive response of the VEP remained unchanged 4
weeks after injection. Amplifier time constant was 2 sec.
Stimulus intensity was 5 X 10* lux at the cornea. Stimulus
duration was 1 sec. Upward deflection indicates positivity of
the electrode on the dura mater.

Fig. 20. Light micrograph of the retina of a pigmented rabbit 4
weeks after an intravitreal injection of 2000 g LVFX. No
abnormal changes were observed. HE stain. Bar indicates
100 #m. GCL, ganglion cell layer; INL, inner nuclear layer;
ONL, outer nuclear layer ; RPE, retinal pigment epithelium.
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HLIZEALERTEY, ZORSEESA b 2H%E & IZIZREE
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BB L O &Y T FADOMCLVEX R O 5 2 B % 0
WLVFXEEE2RLIDRY. QEBLUCFRYYFIIBIT2M
EHLVFXEEIZZNZEN3.78£0.77,g/mlB L F4.40 £
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Fig. 21. Electron micrograph of the retina of a pigmented rabbit
4 weeks after an intravitreal injection of 2000 g LVFX. No
abnormal changes were observed. Uranyl acetate and lead
citrate stain. Barindicates 1 zm.
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Table 2. Concentration of LVEX in the ocular tissues and the blood after an intravitreal injection of 500 g of LVEX in albino rabbits

Concentration of LVFX (X=£SD, x g/ml or u g/g tissue)

Tissues Time after injection
6 hr 12 hr 24 hr 48 hr 72 hr 1 week
Injected eye
Conjunctiva 4.6615.31 0.54%0.46 0.76 0.99 0.3440.52 ND ND
Aqueous 1.68£0.73 0.72+£0.42 0.47x0.18 0.13£0.08 0.09+0.04 ND
Cornea 3.02+1.39 2.50+0.60 1.23+0.24 0.68+£0.25 0.48+0.33 0.10£0.07
Iris-ciliary body 15.605.66 420%£1.26 0.85£0.21 0.23£0.05 0.49+0.59 ND
Lens 18.81+4.79 9.85+5.69 4381+2.48 2.07+0.34 1.56£0.34 0.28%0.10
Vitreous 58.80+12.71 13.61£1.89 2.22+0.92 0.534+0.18 0.2940.10 0.034:0.01
Neural retina 41.71£3.89 8.77+0.87 1.20+0.15 0.35£0.08 0.5040.35 ND
RPE-choroid 17.8641.48 4.68+1.15 0.73%0.16 041%0.39 0.15+0.28 ND
Sclera 9.95£0.88 4.16%=1.19 0.56£0.13 0.75£1.08 1.02+1.81 ND
Optic nerve 1.23+£0.14 0.40+0.16 ND ND ND ND
Fellow eye
Conjunctiva 0.29+0.22 ND ND ND ND ND
Aqueous 0.11£0.10 0.03£0.11 ND ND ND ND
Cornea 0.17%0.05 0.13+0.11 ND ND ND ND
Iris-ciliary body 0.3310.42 ND ND ND ND ND
Lens 0.12£0.09 0.060.09 0.04%0.09 0.02£0.03 ND ND
Vitreous 0.17£0.22 0.01+0.01 0.03£0.22 0.03£0.05 ND ND
Neural retina 0.21£0.11 ND ND ND ND ND
RPE-choroid 1.55£2.35 ND ND ND ND ND
Sclera 0.17+0.15 ND ND ND ND ND
Optic nerve ND ND ND ND ND ND
Blood 0.15+0.14 0.03+0.02 0.03::0.02 0.04£0.04 0.02+0.05 ND

RPE, retinal pigment epithelium. ND, not detectable.
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B, EAGRERMEIZBVT63.37 £ 12.65,.g/ml, 12E:[H%
T12.51+5.06 4 g/ml, 24 %T2.42 £0.34,g/ml, 48R
#%T0.64 £ 007, g/ml, 728/M%T0.32£0.11ug/ml, 1%
T0.07 £0.06,g/ml & By ¥ LIZIZRABOREBER LA
(X22). EAM4KREE COMTENFEIIIZH43FEMTH o
72 (M22). F7248%I2BVT O TP 0.03 + 005, g/ml D
LVEX 2SR s /e, FAREK, AKS X K& EMLVFX
BEOHEED ZZABYTFLEAKTH 7. THICHLTEH
Y+ FOMFERE (K23), WERE (024), WKAEL
R - IRAETE (R 25) WLVFXBE B L U2 ofERIIAE 7L
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Table 3. Concentration of LVFX in the ocular tissues and the blood after an intravitreal injection of 500 x g of LVFX in pigmented rabbits

Concentration of LVFX (X£SD, x g/ml or x g/g tissue)

Tissues Time after injection
6 hr 12 hr 24 hr 48 hr 72 hr 1 week 4 weeks
Injected eye
Conjunctiva 0.77+£1.02 1.23£2.19 ND ND ND ND ND
Aqueous 1.16:£0.46 0.76:0.23 0.37%0.11 0.334+0.31 0.08+0.01 ND ND
Cornea 1.871+0.52 1.93+0.51 1.19£0.46 1.20£0.66 0.461+0.10 0.12+0.12 ND
Iris-ciliary body 38.03+6.18 26.56+12.59 25.31£10.57 16.86£7.33 16.80£4.37 5.74%2.23 1.84:0.42
Lens 15.84+1.92 9.48+1.35 3.90+1.01 2411044 1.64+0.30 0.25£0.11 0.02+0.02
Vitreous 6337+12.65 12.51£5.06 2.42+0.34 0.64£0.07 0.320.11 0.07£0.06 0.030.05
Neural retina 66.91+5.20 19.04+2.83  3.88%£2.55 4.3441.73 2.85+0.95 1.91£0.55 1.18£0.35
RPE-choroid 57.91+9.07 5291£21.70 27.81%6.18 2332+11.14 25.63%12.21 13.87+4.15 3.69%2.16
Sclera 15.474+6.95 4.63:1+2.95 0.860.12 1.63+0.91 0.94:0.96 0.41£0.25 ND
Optic nerve 1.48+1.12 0.65+0.23 ND ND ND ND ND
Fellow eye
Conjunctiva 0.29:£0.23 ND ND ND ND ) ND ND
Agueous 0.10=%0.09 ND ND ND ND ND ND
Cornea 0.15+0.11 ND ND ND ND ND ND
Iris-ciliary body 0.28+0.04 0.411+0.26 0.30%0.08 0.38+0.20 0.224+0.11 0.08+0.02 ND
Lens 0.06=£0.06 0.04:0.04 0.0940.10 0.040.07 ND ND ND
Vitreous 0.030.03 0.05£0.07 0.10%0.15 0.01+0.01 0.01£0.02 ND ND
Neural retina 0.08£0.06 0.090.08 ND ND ND ND ND
RPE-choroid 0.65+0.14 0.90£0.59 0.69+0.25 0.531+0.08 0.68+0.13 0.35+0.12 ND
Sclera 0.070.05 0.07£0.07 ND ND ND ND ND
Optic nerve ND ND ND ND ND ND ND
Blood 0.08£0.04 0.01£0.01 0.01%0.01 ND ND ND ND

RPE, retinal pigment epithelium. ND, not detectable.
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Niedrotodt, HaYFFTIRIEALERICBY TILEERE
ClX5.74 +2.23 g/g, MIEREIETIL1.91 £ 055, /g, MIEE
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Fig. 22. Concentration of LVFX in the vitreous humor of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
the X + SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [], fellow eyes of albino rabbit. B, fellow
eyes of pigmented rabbit. ND, not detectable (less than 0.01 . g
/ml).
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Fig. 23. Concentration of LVFX in the iris-ciliary body of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
theX +SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [, fellow eyes of albino rabbit. M, fellow
eyes of pigmented rabbit. ND, not detectable (less than
0.08 ng/g). *, p<0.01 versus albino rabbit group.
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Fig. 24. Concentration of LVFX in the neural retina of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
the X + SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [, fellow eyes of albino rabbit. B, fellow
eyes of pigmented rabbit. ND, not detectable (less than 0.06 1« g
/g). *, p<0.01 versus albino rabbit group.
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Fig. 25. Concentration of LVFX in the retinal pigment
epithelium-choroid of albino and pigmented rabbits 6, 12, 24,
48, 72 and 168 hr after an intravitreal injection of 500 g
LVEFX. Each data point shows the X + SD. O, injected eyes of
albino rabbit. @, injected eyes of pigmented rabbit. [], fellow
eyes of albino rabbit. W, fellow eyes of pigmented rabbit. ND,
not detectable (less than 0.10 1 g /g). *, p<0.01 versus albino
rabbit group.
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Fig. 26. Light micrograph of the retinal pigment epithelium and
the choroid of a pigmented rabbit. The neural retina was
peeled off under microscopy without fixation by 3%
glutaraldehyde. HE stain. Bar indicates 100 zm. RPE, retinal
pigment epithelium; Ch, choroid.

Fig. 27. - Light micrographs of the neural retina (A) and the
retinal pigment epithelium and the choroid (B) of a pigmented
rabbit. The neural retina was peeled off under microscopy
after fixation by 3% glutaraldehyde. HE stain. Bar indicates
100 #m. GCL, ganglion cell layer; INL, inner nuclear layer;
ONL, outer nuclear layer; RPE, retinal pigment epithelium;
Ch, choroid.
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