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flurbiprofen EHER & &+ AV TRERICHEFFURMAIT > IBOBE~R(FT82% 4, ERG, BAESMAT
REfERe LTHREIT A & b, BIPIOES L iR RECHT 2 FHUHR 4+ BHR-EFEEDO PGs ¢ &
HE+#HERE L TRFL, >E0BRE 212, L FPKBRERBEFHIEISEAL 15E, BEFEEEN210
pg/ml TE50%, 320ug/ml TEH100% (CHBRRZEMAE L1, 2. BRED FP (2L 2 BEORE L, 218
fao siktala, KM, HREHBRCEL LA, 25ICBEBEOFP TR, BERSECLENEEL AR
BREMEEL Tz, 3, BSSI(C FP4ug/mliFmt 5 &, WEFEAERL, 0, - 0, ESEREOER & ik
REEMFH L 72, FP 100pg/ml FMTE, Fi—BH0MEEEL4+4 L5 E R L=, (HEE 91:
360—375, 1987)
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Abstract

Flurbiprofen is a water-soluble substance that markedly inhibits on prostaglandin synthesis and
also has the effect of stabilizing the cell membrane. Therefore, effects of an irrigation solution
containing flurbiprofen were studied in rabbit eyes. This was expected to be capable of preventing the
occurrence of blood-ocular disruptions, retinal edema and post-operative inflammation after
vitrectomy. In the first experiment, flurbiprofen was injected into the rabbit’s vitreous cavity in order
to evaluate its toxicity and to establish the toxic intravitreal dose of flurbiprofen on the retina. This
experiment showed that intravitreal doses of flurbiprofen greater than 210xg/ml or more were toxic.
Based on the above result, we performed vitrectomies in rabbit eyes with flurbiprofen added in
irrigation solution using a VISC X. The irrigation volume and time were fixed at 30ml and 20 minutes,
respectively. We used three kinds of irrigation solutions ; BSS without flurbiprofen, BSS containing
4yg/ml flurbiprofen and BSS containing 100xg/ml flurbiprofen. We studied the eyes morphologically
and electrophysiologically at 1, 3 and 24 hours after vitrectomies. We also measured the amount of
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PGE,, PGF.« and protein in the aqueous and vitreous humor at 1 and 24 hours after vitrectomies. In
this study, it was found that BSS containing flurbiprofen of 4xg/ml prevented the post-operative
occurrence of retinal edema and hyperemia of choroidal vessels, and maintained the peak latency on
the oscillatory potential of ERG. This was thought to be due to the pharmacological action of
{lurbiprofen. On the other hand, it is already known that a high concentration of flurbiprofen
increases the release of acid-phosphatase from the lysosome. Therefore, the delay of peak latency and
intracellular vacuole in the inner retinal layer of the vitrectomized eyes treated with an irrigation
solution containing 100ug/ml of flurbiprofen was thought to be due to the adverse or toxic effects of

flurbiprofen. (Acta Soc Ophthalmol Jpn 91 : 360—375, 1987)

Key Words: flurbiprofen solution, prostaglandins, irrigation solution, pars plana vitrectomy, retinal
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PForit, TTEREAE G T AR L b AU
2 MEIRFIFT o & prostaglandins (LT PGs) @
Bam M 28] Ao L, %7z indomethacin SERIZ X -
TIOBE M NHEhs Z LAxBE L, LA LE
BNz 30T, A EERG DB K Sk W)k % OF
T 5 HITHILE « BERE~ O BE R EAGE o,
indomethacin 7 K DIEA F = 4 F R4 SIEH O 2
TR TR R IR <, T St 5w~
D7 4 7V v cyclitic membrane DR, ~DF
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A OB E D, MR P~ 0 i 32
ErFENTHhL LEZBNT D, TR
UL BWMTHEE~D 7 + 70 v TP~ D TR R
HEE LIz e,

T o THE, RIS TEDRT©bEHie—
EORE CIRAMBICIER T, BIFORESHER %
MEWCT 2 TR MELC, AT 1 FRHEHE
#l flurbiprofen (FP) (Fig. 20) KEH A I 2 1o @k
WhHETEYBRMOBICHERT 2 HEeEE LE, L
L, FP O & DR, Eillmicinzgs FP o
RETRELTATH LD D EoRN 21T -7,

FIT, TTRINICSEIER L 72 FP KE# (Table
D #FBROM T EEc AL, #EHNEL2 =3 FP
DT HREC O UREEMICRF L, &I,
ZOFERTEE LT FP KERXERTCZ TR
HR A T AR BT % 1T - 7o BR o fAI~ T - S
ERG EREFHIRT R R e LTHaT 5 & & big,
BIFY e & e o S b4 2 TR B 2 A « Y
FEHT O PGs LERABRKIFERE L LT LoT
W& 5,

I BTk

1. FP KBRDETHEAEAEER

Peyman 5903, FE#3kg K RIEOM AR L,
1.2~1.6ml THEH1.dml THot sfELTW5, L
fedios T, SOIORBTEMTHEERYL.4ml & LT
Mt & 1T - 7z,

(1> FP KIS O THMIEA Sk

FerEd I FEEB7==v 7 ) vic TS
®, </ Fr— A SRRE, <vroiaeEg-—a (20
mg/kg) FHREEE: T I RIR O 12850 limbus 72 530
= R REHMT o Iml AR A B A LT, 0.3ml O
BRKEWG| L, 212, 12650 limbus #77#1. 5mm
DTERERET D, 274 — 2 EHEHT o 1m] 558
T, 0.2%FP KW H 5\ 235 (Table 1) #0.3ml
TR Ric g it iEA Lz, A L1 FP kKEB®
i, 2,000pg/ml C80E), 1,500ug/ml (8HE), 1,000
pg/ml (10, 750g/ml (100E), 500ug/ml ( 8 HE),
250pg/ml (6 H) DARECHFR L2 0x0.3m] ¥
D25 (SOMD ICIEA LAz, Lichi- THAR FP Ay
—iii L s s hud, BT Y 1.4ml & LCE
Htsl, FPOMTREBER % hZh430ug/m],
320pg/ml, 210ug/ml, 160xg/ml, 110xg/ml, 55ug/ml
Thb.

AR E LT, ZAK0.3ml % 4 P8 IR) oW FHERIC
EALL, EAKRE, BRE - PRBLECRRHECR
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EET 5T - 1,
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FP K L O EFIEAK, 1HH, 7HB KR
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glutaraldehyde (0.2M phosphate buffer solution pH
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Table 1 The characteristics of a flurbiprofen
solution of 0.2% and vehicle.

0.2% 0%
Solution | Solution

Flurbiprofen 0.2 =
(%)
NazHP04' I2H20 3.8 2. 6
(%)
pH 7.4 7.4
Osmotic
Pressure 293 293
(mOsm/kg)

T bREEL, BHRERTMcEI L i
iz 1 BFRIEE L, &, AEd ik L
EEEUE CEALBEE L, 20T, FLETFImm o
o MR R A HEED L, 304 & Bz EE# 1 %0s0,
1 B EE % 17\, ethanol & %1 C B 7k %,
propylene oxide % #& T Epon 81212238 L7z, YA
1212, 1 %toluidine blue ¥:ft, EEEAICILEFH » 7
voer=vBTOHRPE L THEELL,

2. FP EHMFHERGORE

(1) WMFEEIERITE

T FEEIBREE T VISC X & Hyv, RAMRA L
2, BEUSEORBBYE FTEMEIT - il
Machemer % 1= & % practice vitrectomy @ 7 #:31z
L TT o7, Tibh, WHETRiio 1 AE§
PSR- 3 (—60°C, 4~ 5 ) OB Y,
FARAED 2 B0 (limbus X b #J6cm OIAL) 1fT
IR I A R L & e, BRI Ui A
VISCHIAFLELT, 1%7 ey, brEHN I V&
BE7 == 7 ) VT THEEE, ~/ %A G8IRK
B, v koA s — (20mg/kg) BIRFRE: R
hixfT -7, FP &RERBROMBECRITTHEYR
s EM L, BRI A RO 3EEICS) T TFEE
fru-HelhEs L,

AMEHE - BSS B G,

B # - BSS &= FP 4ug/ml (16uM) 2 &FT5
.

CHEWiWE - BSS 1z FP 100ug/ml (400xM) * &4

HRE&#E 91% 3%

THH.

o, JEMRIZL 5REA—F I/ 5 L 5 ICHERK
%205, HEMEL#30cc LEDT,

(2) ERG #IEFH:

1% Y FaA BRI, REMESCRBEEEGR
BALRER) AL, SEREGREY rrEd I FE
BM7-=v7 ) yoBRCHEL R, </ Fo—
AT IRIFREE, v b A E £ = (20mg/kg) ERIRIR
Bricavgrz by ABBYERAL, BIEGS 5/
T, FEFEHO0.3msec in T EHE L 2 h 2 IEFX
BELtc, ¥ IchHRCAHEREAXEITL, 018
MR L kT, A, B, CIERIELZ BV THT
fEERE 1TV, Tl 1, 3, 24RFREIC ERG R BIFE L
THERH L, FALCERRR 1B 2HTHS, &
gz, TESODEBbh 3 ERORACEED
e ERER AR Dl - oA, g £ 3
v (20mg/kg) #MEL, BIEELZ < YELEECH
BIEL, Kl e LT+t vHEER (BALE
TEREPH, HE=FAF—-%20] &L, KROE
B _L7#730cm OB HEEXE -, BEICIL, 7
avE s by AHORHSEREAR v 22 b Ly
A (AR 8mm, B O EEL10mm) 2 JH L7,
ERG OEfL(X, AIEMEIESR(HALE TERAER7
v 7 AB-602G) THIIE S hicH, 7 2 BITEE (H
AHRETER ATACIS) ICTRHEL, BB ED
O, O, DTH R 2 ZHEI L 72,

(3) B - T o PGs « EAEBIEE

@ Bk - T AETH L%

Ry bAAEF - (20mg/kg) BE. N F o —
AEREEE Tz, 2747 — o fto vy <z U vkt
limbus X 9 Imm A @O IO CFH# L, #0.3ml
OEKEFERUIERASR (165, 30R) &L, i
limbus X » # 51.5~2.0mm X h24% — oo v <
Az ) vERERRAL, WTFAED0.3ml £ L IE
HRE (3F, 6HR) & Ui, HHEREZ MR,
o 1ABBIZAREAERET, ERIBERKT
T AR A T -7, ik, 1, 24FFRZCEK &
TAETE A BRER U 7. #IE0Rl 2R & g E g i
I BRI EERREL LR CEES M- E L, WM
FAE VBRI BN B K - F AR OB T - 72,
BR « TR, BEEGCFRERHIC-30TCIc
AEEE L, & A& 12 Lowry % T PGs (X radioim-
munoassay & CHIE L7z,

@ PGs Hhith ik
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Collins & Hennam @ FEENZHE » 1oy, b LHE %
zt, +ibb, HFKO.2ml iz ¥ B buffer (pH
7.0 %1.8ml iz, SmlOfAMH=—7C1EESL
pERER A BRE Lo, £0#HIN HCL #0.15ml hnx
TpH##¥3 L T=Fr=—FA5ml T2 [EHHL
e, =F A =—FARBEHEZELOL, PGs
radioimmunoassay # (RIA) kitie& Fh T\ 5
Gel-Tris buffer 1m] % 0 2 C30ER X < ##E L, 305
M EH0.5ml % PGF,. DEIEFEE LT L7, 5§
H0.5ml X PGE HI5E AR & LA,

@ PG RIA

RIA kit 12, Clincal Assays #{ff] L7z, @ kit ¢
PGE # Bl & + 5 % & 1213, R #0.5ml2200ug @
NaBH, %z, 20C, 307fIRIGH, IM 7 = v
0.025ml hn 2 TR & E L ¢, Z D IGHKICIN
NaOH 0.065ml # iz T pH ## 712LT, £D0.5
ml % PGF,a & F#RIZ RIA %fT -7z,

(4) TRESFRIRR S ik

AREERE 1 AR, iR L7 R TIER T © ik
TAWER®, BIERE CEMBAYHVCTER®T-
7o, 1, 24FFREIEICIERR LY 217y, LI T 3mm D #f
DL » TRislBA X - BECHZELL, FRE, %
BIRBIZ 40 (BHR) #MRALL,

IIT 7% R

1. FPKBROHFEHPIEAC & 2058, IREgE~
nFZE (Table 2)

FEHFNO.3ml EABETE, EA®L1BH Fig. 1, 7
HECB W THEFRICREE Y ED -1,

FP /RESH A DR F B 23550 g/ml,  100ug/
ml OF T, AR LIHE, 7HA &S MaEENH
Ll RE XA D v o7-, FP Ok E #1160
pg/ml OFFCIL, EAL1HE (Fig. 2) i, YAz
12T PRERARMERS, MEBRE O o BRI R & b 12 %,
EAHTHRELH & SERTVIREE cRE LT
W7o, FP O FAREE 232100 g/m]l ORI, AR
1 HE (Fig. 3) X & 20 iS4t o5
TR FEo s, ZoEk, BHEMEZE (Fig. 8)
& » THEEFEHORLE L TR I, i, W
BEFEIRAD : 2 v F Y 7 & y-ER OBALSED B
e, AEKET, X - BEMNEZCT KT
MR R T Bz (b 34 C v e (Fig, 3,9). ik
DREOEALLFED bl HTE, RN H
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Table 2 Toxic intravitreal dose of flurbiprofen
injected into vitreous body.

7day

Retinal
Degeneration
(%)

lday |
Retinal R T[]
Damage A

Vitreous
Concentration
of FP(«&/ml)

180|110/ 55| 0

i, #EFMROBEETFEEIMEC KEL Y, HNE
DIFAEL e h, 3 b2y M) 7EREBALL, SAEo%s
i bhre (Fig, 100, 7, sl o A
i, BETEEOME bR, EAR T H A (Fig,
SNTE, FEARMEZIC T 4 IR 2 IR P ERE o i
MEEE s, SMlaogoZt, dEmiarng - sEo
EESAETC TR, L, 4B42 R ia@isciz
LAERERT DT,

FP O TR 5320pg/ml OB T, EAK 1 H
B (Fig. 4 T}, XBETHHEMEOBCEN »AH
Bz ElD, §#EE « FTEMIBEOME - S ENC B E L
Tuie, BEMICEZRTS L, BAROBRRT « 2
L, EEEw»Es (Fig. 11), #iH - oA
FiesEIE bcFEL LML (Fig, 12), FE LM
fam i # R oSy R o (Fig. 13). o
# LBl o RS, HlAsioaRET
HHEEz, EABTABE, 4BRP4EELH
BRI TEEOBESALAIEHEL, Hlko
BoMkE A S EoMNE, NEBEREOMIE S k.
kL T,

FP O HE #430ug/ml OF T, EA%1H
Bz 4l 4 B & S R T IC BB f S EME AR IR B %
Poic(Fig, 6), XEHZCTREBEORER, 2B
i RO, mEEiMie, AEREoMREERL, &
Ml o ¥ O iR L o RRER 2 B, FHT - SEc
BELVEMEREC TV, EA%TER (Fig, 7
i, JEERREc T 4 R 4 IR & A EE L L,
Mg, ABEREOMEE kil beEl -
HEL T, BMIamaE « AL, AHEREN
R MM ET L i, R ERMBAL
AT« FEfax L Tk,



46—(364)

91% 3%




WEFIG2GE 3 B10H 7 m A& 75 v 5 ¢ vHl% N2 fo i T-IRHETEHE O K BIRRY T (A W08k il - & H b 47—(365)




48—(366) HIRZEE 91% 35




PEFI624F 3 A10B L7 = A 2 7 5 v 7 « w4 Iz fo i T4 T o 5 R IR T2k - Bm i 49—(367)




50—(368) HREEE 9%




BETI62FE 3 ALOB Hi7 = R 2 77 5 v 7 4w Fl% N 2 2o BT HHE NG 1 00 5% SRR AN TR WO 1 - 13 51—(369)




52—(370)

g
CH-COOH

2-(2-Fluoro-4-biphenyl)propionic acid
C,sH,3FO; © 244.27
Fig. 20 Flurbiprofen formula.

LlEn X 52, FP OTHRED210ug/ml # 2 2
DEMBEEEELE L oEBitkrid b, 320ug/ml & 2
25 L BEEESELD Z Edlbot, ZO
L5 e EZE M, LR F3mm 03T, Bl
HE L TWAAEETImm OB Zi©
Bote, ThIL, ETERIC FP 2 AT BB, §H4
DEKEBEPLTICATShb ), ZOMWo FP
BRE ARLEELLDTHAZ LR, OO,
TR O EBR LT EOESIFENS D ikt
EFREE OB ICHET 2 b HMnicy,

2. FP EFWMTHIERRNFZE

(1) ERG (0,, 0,) ~0EE (Fig, 21, 22)

EEE D TEASER O, 3 L 000, (ZEHEER 4% -
THREAROEXI00E Lzt 20 ABOME) OfEE
%, Fig. 21% X U Fig, 22107k L7, ###71E, A, B,C
EWMEYHCTFE 2T B 05 8RE, 4 2 T
BTkl c(tiE), FgirhFfhicon
T, FipifEicx+2 8058 (1, 3, 245D o
ROLLERfT-7 (tEE). O, 0,11 BSS Eiic &
hilies 1 R HIER L, Z OIEEII24BE% ¥ ofF
fit L72(p<0.05), BSS iz FP *4ug/ml ifiin L CHER
T 5% &, BSS B CHEN LIcBE T, O,k
1 Kyl b 524058 % THE (p<0.05) IR Z %I L
7o, OB T btk 3 RefEld H24Rsf ¥ THEBICE
EAEMEI L, 2 hii, FPEnc X 5B EC
HHHL#E L1, BSSiwc FP #100pg/ml #ibn L i
s &, BSSBMCHERLLES EHT O,k
® 1R s\WT, BE (p<0.09) CERL T,
LaL, 0,01, 3, 2480, 0,0tk 3, 2485k T
13, BSS BMinGE L ENTHEBE RO 1,
LizhisT, BSS i FP #100ug/ml #iin L T HEH T
5k, BSS LERED, 55 BSS L h bt < s
wEEET LR D B & HERI L 72,

AREEE 9% 35

4%(0)) o _ oes
140  ©O---- BSS+FP (4ug/ml)
a---- BSS+FP (100¢g/ml)
120
1004
80
before 1 3 24H
Time after vitrectomy
Mean+S.E. (h=2) xP<0.05
” ®— BSS
4%(02) ©---- BSS+FP (4pg/ml)
140 a---- BSS+FP (100:9/ml)
120
100
80
before 1 3 24H
Time after vitrectomy
MeantS.E. (h=2) #P<0.05
#%P<0.01

Fig. 21, 22 The effects of flurbiprofen added to the
irrigation solution on the peak latency of the
oscillatory potential in rabbit eyes.
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i AT 1 BT, A, B, CIEREEE AV 7of



BEBAIG24E 3 H10H Hi7 v A2 25 v F 4 vl Nk fo il T A0 5 0 o 5 R IRAS F A W0BR AT - M1t

BEHETHE, WThoBaTth#EdLBch
foo THREEOMREE 7D, TREEMECSEBED
FEMAFEDIH, 3 HOMIZH b 7B ER
mObRIshot,

Fi24m5E % Tk, BSS B (Fig. 14) 12 BSS
2 FP d4pg/ml #&4AT5H (Fig. 15) &HE~THS
A, MM RE oA, RN oMM TEE, IR
AR O FE ML D B A 7R 7. BSS iz FP 4ug/ml
HEHT AR BEACHZET S &, WIEREOSH
R Miller #iflaf oIk K & L THEGEC &, FRIR
MMM BE YRS L -7 (Fig,
1D, ¥cHBRB T, BREREXRED 1o
(Fig, 18). a3 bR fifuRd o tight junction ¢, B <
RichTuviorilaiil—8 AL, oM ELE
& B 5 high density 7e#)E w3807z, BSS I FP
100ug/ml Z&F T 54 (Fig, 16) Tk, BSS #io
7l & e~ THRIG IR M D FE MO BEFAED St L
AL, Miiller #ifafs oo fi Ao pr e, PERIE o
iR R EW Th - 7o,

(3) Bk « T (Ao PGs » TR B D M E 45 R
(Fig. 23~25)

PGE,, PGF, o, RH &Y, itk 1, 24B5RDFEKE
X Ui 2458 T 1A 12 35\~ T, BSS i FP 4ug/
ml & &8 LB A BSS B8 & b~ Tigl) &
hafELYRLAEVEEREIRD bR o T,

®— BSS
O---- BSS+FP(4pg/ml) >Auueuus Humor
a— BSS

a---- BSS+FP(4ug/ml) > Vitreous

1000 -

500

Concentration of PGE. (pg/ml)

Control 1 24H
Time after vitrectomy

Mean *=S.E.
Control (Aqueous Humor, n=29,Vitreous, n=6)
TH, 24H (n=3 ~5)
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e— BSS

Q---- BSS+FP (47eg/ml)
A— BSS .
A---- BSS+FP (4pg/ml) 2> Vitreous

>Auueous Humor

500

250

Concentration of PGF.a (pg/ml)

o

Control 1 24H

Time after vitrectomy
Mean *£S.E.

Control (Aqueous Houmor, n=30/Vitreous, n=6)
TH, 24H (n=3~5)

@&— BSS

Onrer BSS+FP(4ug/mi) > Adueous Humor
Aa— BSS ‘

~ 3. A BSS+FP(4ug/mi) > Vitreous
E

T

o

S

=

3 20

o

x

o

-

=]

5

= 1011

©

&

E]

[ =

O

Q

c

o

[§] ol

Control 1 24H
Time after vitrectomy
Mean *S.E.

Control (Aqueous Humor, n=30, Vitreous, n=6)
TH, 2dH (h=3~5)

Fig. 23~25 The effects of flurbiprofen added to
the irrigation solution on the PGE,, PGF,+ and
protein concentrations in the aqueous and vitre-
ous humore.

v & ¥

BE A M B R AR 1 K R - TR & 1T
5 &, iz cyclitic membrane JEECHIE - i85 TF{&
o747 ) vHIBEBAELBZ LDl
W oA, mEREFICT T EEY



54—(372)

ORI, EHICHWFREEAMb -/ Sz bl
BREMEMcELVCEESE LD EEL LR T
BY, FiFE~D 7 4+ 7V v HTH R eyclitic membrane
R, BARCRIEECRE LS Z L23h 5,
Fio, W T Uo7 4 7Y ik, R
HMEEL L, FFHEEHEORRA L 5
EDHD, LichioT, BRKE? S AT LT ER
BieAd U s mERBEMoEELIHT 2 2 L2 EER
EEEZTVS,

Tk, MTEFilo S sty H5ERT
1 ds b % R 1E AL ol o MR P e (], I 1P o ol e ),
lentectomy 7o & @ FH S X h A8 0 2 5
BoTETWS, ZOXSRFHEPLVELETH R
DITI, ML L DRERRIGE T+ 5 & &£ 2KY)
TH 5, i< lentectomy # 1T 9 FEFITLE, S8 FRED
LB, FR7 Frr ) voRIBREA, ERE
ADT FLF)ViREm 7==1v7Y vialExfToT
HES bR TWS, LAL, CRBLOAEBIILA
BEREMROEEYE L EEA L WHRIENH DY,

AT eA Nk, HREFHZSSY, T
CHEATAZ L X b fibroblast o B85 2 1% &€ 5
ZEOgms TS, Ll ik OfEEE TR %R
SRR TEE ~ D FE &R, JL PGs #liz £ 10#
TER\EEZD, Ef, AT A FREOEIEAT
BH5HBREOHEO - DFE GRS h 5, #1 PGs A4
BAhzi, gl Lic X S cERsH Y, H1 PGs Flo
PR CIIRABATIC A B B 1o, HH
BETatohErEei, ¥, wil, AR, &
T 5k T b R RS TSR TR
—EORETHEANEBICIER S 2 LEAEETH
H, ZOX g b, i PGs Fl & HERTOICIN 2 T
BT 5 HEGEROCIBERA TR R %
PHREHELEZE LT B,

In vitro ® %8 T, flurbiprofen ©50%PGs & 1 FH
FPMEIL0.644M (0.16pg/ml) T indomethacin 10
f&, aspirin D2, 280K\ IEETH S, T 190%PGs
ERPHERE L, #10uM (2.5ug/ml) THBW, %
RiRw, AIEZFHAET3, 2, 1, 0.58kI20.1%Aurbi-
profen & fflE<% &, BIFEAKF O flurbiprofen FE X
3.46+0.32ug/ml &7 0 CoARABICL D E
KPOEABDOHTO%OIHE L R LA @G ShT
WB, o T, R C4ug/ml @ flurbiprofen & %
SRS THGIE $T6JRBABCESEL SR
TS O LA EHERL A,

AlR%EE 91% 3%

Hpgwz, BSS idug/ml @ flurbiprofen # ifxin X 4
o, BSS BEito#E X 9 4 ERG @ O, 0,18 S
BoERZHECMET5 2 LB LMEle T, %
7c, BSS HEHOBE L b MO FIE - IRAER M E 0 7T
M4 i 22, §iE, #Tho PGE,, PGF, o, &H
EBEAGITAZ ELIbmEste, COFRHER &
LT, FP @ %> PGs GREFAEER 4 A E biE
Fi, ATPase IFHARHEIFRANB S Uiz b o L 2 7009,
BHCRABERYEELTW2EELBRE51 Y/ —
ADOEEENIERITEETH D, FPRE P 4ug/ml
(16uM) Tk 54 v ¥V — & i B dD acid phosphatase
OWHEXIH Lcb o EHERM L 722, £ 7 FP o ffo
PGs &I FEMFH @D TH Y, ToHHitin
domethacin iZE#E L T, invitro TI12.5(F L 2 h
CAAHI

FP o M RA AR & L CERIRE R ST u
L0, SEIREIEROWME X, ¥ FP&ARLT
b, BEMCERERY RSV EPREELT
Wb, Licio T, FP OfEEE T bMBEE 20
i, KECEHREO FP 2R LicSHsoattmtT
HBHLEEZLND, SEOERLIG, FP KBEE T
R EA LIS, TR 210ug/ml THE50%,
320pug/ml THI00% MM A4 U5 & & b
Ll ote, REOEER, WM cHfmE, KoF
AR, fREETHIRC £ RO bh, S LICHRED FP
T, O Sl E L FEE S h, MEEE A
o,

FP % EMACHM X7 E, R iE R
fEFRT5Z Lo bz, FP 2 FHlkEc 1 EEA
LIGBa L, MKREBREeRE s s #Rllcx s,
FEE, FP & THMECEA LB E, ETHRRED
110g/ml TIXMEIEREE RS b o - 7oh, BSS
12 FP #100pg/ml i L T v % & BSS B jh o 8
B EENT, O, O JAAHN L — @R 22 1R
[ A3FR& Bitc, BSS I FP #100ug/ml #ibn L TH
WD L, A EoMIE P I B A B, o
DIGRESERITT Bk, FP W TAEICEA LB 0,
FPRE160ug/ml ICELTAbDTH Y, LizhiaT
—@BOEEE 2 T\D, FPIc X 5 @EHENE R
Ho—o2+ LT, BEEDFPATA Y V—amhbo
acid phosphatase O g A (£ 4 27 v gEM A FE 2
Lid, A« BEEE, F oo RV in vitro ©
EET, 1,000uM (244ug/ml) BEOFP X7 1 ¥
v — A7 5O acid phosphatase @ 5 B & {24 X &7
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EHEVLTWS, LT, BREDOFP ¥ W15
&, BICRADOEKEXEDTLE S 2 Eicie s,

PR RE9120. 1% FP AR lentectomy LLA+ D fif§ 114
FHREFOMERFDELS S D, F12 fluid-gas exchas-
ge T > THEFIT L B BICHRERDHT V-5,
WICFP 2 @mma e CERT 28810, TR
TATF « AR EEBC T S e EAE Lo S 2 ik
HAILTWS, Licdi-T, FPEML AR o
WL T, Maisnbo FP AR O, X hR
BRTHDEELTWS, Tolt, BRIV v AHARIC
RZB74 7Y vHTHARMELE e TETV5", FP
EHEREE, FERBESMEHT OBV,
RoflE T, MBsEONHIcLHEDTHLS L E
T,

SEOERY, FEEGITOMTHEFR & B b ER
B - R ECE, FAFRRE AR OREY
BERLEBE LTI E b, 2o 20T,
SHIERYHCT L OERCGEVWSEHETICFP &
HERBEOME, EfEls S s+ 8 v e
LTins,

le s EH ORI B I RERL S H S £ O PGs
BITE R AT - o FREBFFEAT O 2 iR < RS L £,

Legent of Figures
The scale of each figure indicates one micron.

Fig. 1 This photo shows the retina one day after
the 0.3ml vehicle injection. There was no his-
tological damege that can be seen. (Toluidine
blue. x100)

Fig. 2 This photo shows the retina one day after
the injection of 0.3ml of a solution containing 225
ug of flurbiprofen (vitreous concentration: 160
pg/ml). The vacuoles in the nerve fiber layver and
in the cells of inner cell layer are observable
microscopically. (Toluidine blue. X100

Fig. 3 This shows the retina one day after the
injection of 0.3ml of a solution containing 300ug
of flurbiprofen (vitreous concentration: 210ug/
ml).

The vacuoles of the nerve fiber, horizontal cells
and outer segment of cone cells can be observed.
(Toluidine blue. x 100>

Fig. 4 This shows the retina one day after the
injection of 0.3ml of a solution containing 500ug
of flurbiprofen (vitreous concentration: 320ug/
ml).
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Degeneration of some cone and rod cells can be
seen. (Toluidine blue. x100)

Fig. 5 This shows the retina seven days after the
injection of 0.3ml of a solution containing 300ug
of flurbiprofen.

Degeneration of some photoreceptor cells can be
seen. (Toluidine blue. X100)

Fig. 6 This shows the retina one day after the
injection of 0.3ml of a solution containing 600k g
of flurbiprofen (vitreous concentration: 430ug/
ml). Inflammatory cells can be seen in the vitre-
ous and all retinal cells show marked degenera-
tion. (Toluidine blue. x100)

Fig. 7 This shows the retina seven days after the
injection of 0.3ml of a solution containing 600ug
of flurbiprofen. Almost all of the retinal cells have
disappeared and a thin retina can be seen.
(Toluidine blue. % 100)

Fig. 8~10 These micrographs show the retina one
day after the injection of a solution containing
300ug of flurbiprofen. Degeneration of the nerve
fiber (Fig. 8), horizontal cells (Fig. 9, *) and the
outer segments of the cone cells (Fig. 10, *) can
be seen. (Fig. 8: X2,000) (Fig. 9: X1,900) (Fig.
10: x2,400)

Fig. 11~13 These micrographs show the retina
one day after the injection of a solution contain-
ing 500ug of flurbiprofen. Many menbranous
bodies (Fig. 11, *) can be seen in the outer cell
layer. Outer and inner segmentes of the photor-
eceptor cells shows marked degeneration (Fig.
12) Many lamellar structures are present within
the cytoplasm of the retinal pigment epithelial
(RPE) cells (Fig. 13). (Fig.11: x10,300) (Fig.
12: %3,200) (Fig. 13: x9,800)

Fig. 14 Photo shows the retina one day after
vitrectomy using BSS without flurbiprofen. The
degree of intracellular in the retina, intracellular
edema in the inner retina and hypermia of the
choroidal vessels can easily be observed.
(Toluidine blue. x100)

Fig. 15 Photo shows the retina one day after

vitrectomy using BSS containing 4xg/ml of flur-
biprofen. Histological changes of the vitrectom-
ized eye using BSS without flurbiprofen (Fig. 14)
are more promiment than those using BSS with 4
wpg/ml of flurbiprofen. (Toluidine blue. > 100)
Fig. 16 Photo shows the retina one day after
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vitrectomy using BSS containing 100gg/ml of
flurbiprofen.

Hyperemia of choroidal vessels of the vitrectom-
ized eye using BSS without flurbiprofen (Fig. 14)
is more promiment than using with 100gg/ml of
flurbiprofen, Otherwise, intracellular vacuole of
ganglion cells and cells in the inner cell layer can
be seen. (Toluidine blue, X100)

Fig. 17~19 Micrographs show the retina one day
after vitrectomy using BSS with 4xg/ml of flurbi-
profen. The vacuoles in the inner retina (Fig. 15)
is observable electron-microscopically as an en-
largement of intercellular space (Fig. 17, *)
between Miiller cells.

However there are no high density materials are
obserble in the intercellular edema between
Miiller cells.

There was no histological damage that can be
seen in the never fiber, ganglion cells (Fig. 17) or
cells in inner cell layer (Fig. 18). There is no
breakdown of the tight junction between RPE
cells. However high density materials (*) that are
thought to be protein can be seen in enlarged
spaces between RPE cells and enlarged basal
infoldings (Fig. 19). (Fig. 17: x3,500) (Fig.
18: %3,800) (Fig. 19: x5,600)
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