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SRAFEFHBHLME (EE  TH—X30)
CER ¥

REDVHEOKE L 2BHEOBAFEWBEOBRATHEZ 7Ly ) a vt L (fluorosilicone oil, FSI0) % & th-8— 7
AAm b YT FF 3V (perfluorotributylamine, PFTA) O FAABERHEMEES L OEEEAR FRC s LTy, 1
X B L OF 2 TEKEEPN L O OICEAZMCRE L. £ R TIZHEE 1000centistoke (cs) O FSIO (# 1.5ml) ORSFthle
PEE (6:8MH) IZMEER (electroretinogram, ERG) @ a ¥, b¥, 1 X ERG CEBMAEE TH 5 EREME (sow
negative potential, SNP), BB/ \¥ (0., MLE, MEGE LEOEYFRELETH 2BBRBEINES & OO L2258
F CEE) G RIAN B S 2 G2 eh ol F 2 TIRHE 1000cs © FSIO (W 1.0ml) ORSFHAEPEE (6 BE) 12
ERG D ail, bi, cif, BEMR/INE (0), B.ER, WEOKERCRITRNIHEY 52 e - t, FSIO Bk 9 BHET
REEMCESN O, HABRAEBCER L. 2 T0 O, JHAEKERICIL, FSIO Bkl h &% OkEBrr X 5880
BEngEbhic., ¥—#01 23 X0 2 THEE 300cs @ FSIO 4 Licas, ¥5E 1000cs © FSiO LB UTHRAA B
DHEEDRE IWCKELEL, WTFho FSIO ThHELARAMIZBREI N 7. 4 X TiE FSIO DHFHERER &
KI1208M) BEIHTHEEFRMMLEEST B MEBEY A0 LA BREBRSNCRER Lt -k, * 3 Tt
FSIO DRSFHIERRI (RA12038H]) BB LR AERLI0E, 428, 1838, 548, 0B THBICEE 3+, 30~40;EL1
£ FSIO OMFERAZE X » CTREARK LEE ¥ 3 BEEO VW Thhd 5\ 2 E O HIc e A543 5 TTHEkE
bHrLEXLRI. ¥k 2 ORENMERBREN (flash visually evoked potential, 7 5 » ~ o VEP) 121208 o FSiO &
B ko> THELLighotz, 4 B LUE 2T FSIO ORFHREMNEL (B A1208H) BB IEELES BEY 5% frh -
7z. PFTA OBTHEAZE (2~ 3KM) RERM T ARHAMO 1 23 L UA TR EER T 52 ## L% 2T ERG, &
BRELINE (1 2 DR) & L OHRBLBREICRAT MR e B8y b5 2 o o 1o, ABgek RI2B0BR O FSIO BT ENSEES X
Ui PR RED PFTA ORTHEAHE SRS L OMEAR ERCERBSY 52 0D b v Wb L, #
BOMBHEEAR LCZhb0NBEXBAFTEYE L LTHERT 2 20 Rily 52 7.

Key words vitrectomy, fluorosilicone oil, perfluorotributylamine, intravitreal tamponade, retinal

toxicity
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FEEND LT TRBATEYEC & 28 SR Bk e %
ERANOBEEREY 2 Vv EF—FHREHT ). BEOL -
AEAFEYBE L LTV 2 vt g LR8Eg, FRA7 v1ba
Y, FRA-TAF e Ta v ERMERERATLWS. v
VI VBB CIRERD L TR SBERCEB TS
LERTETH DA, FDLENKE 0/NI OB T
SFMFE B CIZBPIHERE L v ) 2 v 1 AR BB LTS
BERIE A RS X OEA S5 ERIT S, BESELCE
BRALET 2 HAREBBEYEEA TR v £r —F PRy
BAOLDIRMBICBEDN > DO BB L HET2 2 L 2ABE
TH%, THEROWRABILLH LTCIL 2 v HF —FHEPR

FHLT 4R 8 A24RZAF, R T4 9 A22H ZR

BRI EDORBEFED. BT EFHTICRAEBRKY S5 T
B#hil, SERBEARCEDABESHATHLN, F0
HEHR L DNZCOTHEBEMA & 0 & BRACEET 5
TREEHIEAZ EILTEREG, Y a3 vt AL s R &
VRF - FRHREE B LDTIIWERIC > D F BB AT S
CEBRMAET, THEROPEAUACH LTIEE vEF~FF)
RERIIL, 2 VR —FYROEGEIHEIIE e E DR
ERO. XITEEVY a v A LRGERHEETS, KLD
HENAKREVCRATEDE OB & LT EYSEC RIES oK
&7 o RLEWEVER RIS, LA LERLORERIC
M3 ABHITWERESCRE I T, BRETIZER
LOWED B 7t r Y 3 vd £ (fluorosilicone oil,
FSiO) XU —7dm } V) 795 3 v (perfluorotributyla-
mine, PFTA) O MEMEK I L OEREeE T 5%

Abbreviations : cs, centistoke ; ERG, electroretinogram ; FSiO, fluorosilicone oil ; LMWC, low molecular weight
component ; OP, oscillatory potential; PFTA, perfluorotributylamine ; PVD, posterior vitreous detachment ;
SNP, slow negative potential; VEP, visually evoked potential ; Y5, St22Samss . s, IR S
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BHOFHEEY A ZBIVER IRENCHEN, ZhASLOYEOWT
EREFEMDEE LCOLLW B L.

MR LT HE

. BRBRICHBTDHE

1. BB X OB LD F 5

FHER L OHEER (electroretinogram, ERG) R&REDFR
BB LUORBLOFERA R EX 2 CHBECUTORI TS
B MBIV (rx5-1®, =, HE) 20me/kg B L
BT b ey (ADBEE, KBR) 0.5mg OFFAMNESIC X BH
BEAKCRAKGIR: VHREBELYRE LEERKER
STC-503 (7€, HEK) I X v 20ml/hr DEETIEINY v 5
N (755 7®, KIZHE, FH) vERHCHRE L. kic
Blbtvrm=va (34729 daw,v, 2, 5
V) MRS E 0.1me/kg OB IRNES BHE) I X DR
fbtL, BoREHFETLT\, ATERE611H (Harvard
Apparatus, 4V AFF o 7, KE) CERE L. HERCEY
PEEAEE L. £tV 2 v =y A 005mg/ke/30min
DEER X O RBb 2R -, BRPICDLER2HFSIC
=2—L, BEFD O, B IV COBEY REH & 4 He
HO6 (Z5#F, KR kKibe=%—1, FhFh 16%,
4~5% Lick k5 ATHREZEDO | HRKEY 10~15ml/kg,
BB 5y 30~A0ENC SR Uiz, LRI In: FHEETIZR v 1
AAEE—AF IO AL (3T 2—n® 7,4, J—xv
#» =, K@) 20mg/kg/hr ¥EIC X BEREICIEM LT, 2%
Y FAL Y (Fvepsv® BERES, KR 2ml X 5Bk
B W AT e L7

2. BRAEEREORESE

1) ERFERBIGT X5 ERG OREHE

1.0% HBE7 Fm vV SR L A HERCHERICER 6mm
DEWAH (ALEH) ¥ HTHERE 16mm DEBz v 227 b L
VX (LT TCRATHEAME 222 P LYV X EEBE) (B
vEZ PR, BR) ¥*HRAR BT EE L. Thit
ERG &P ICABEIZRTHORIETA 2 & LINREOE

AEOEILI X » TRIEEC B 2 R REC EARENE

C20%BCEREME L. ERG »FARFAKCRE L.
ERCEBOHES - MBETEMTOBERY A, BEELH
BARRTCTEER BENEECES, 0lERCEREE
BEGR. FEBOER 500W $20 v T — 2B (SREET, B
R) 2XEFE L, YFEERTHRMER TE» N, TR T
wi (B2 Amm) I2FRET 3cm B2 hiz. ABROXEER LR
FHRAMER S o & PR A O TAB OIS 2cm D BIE
Wi, Bl v v # — R YFEBETEHERO XS AR DOE I
B, BXFIMEEE SEN-3201 (BANE, ER) KLz 0nE
B> v v 2 —%BRER L CHRERRM S AR I BOLRE 10
lux {b¥, c PP kOEBEMED (slow negative potential,
SNP, #%) H} oHBERERMYLREZE. Bohi
EMNELIXEMHEIES RDU-5 (0~200Hz) (FAXE) 1wk b
BEh, K7 — 7 v =2 — & ~NFR-3515 (0~2000Hz) (¥ = —,
RR) KL WK T — T ERR I, BEF—Tci@Eh
RBMELIFRICENELERE ATACI0 (HAKXE) KRR
Ehichic, X-YF =y x —WX4401 DRI, B 43
vy a—-X—-SP-G6P (BHETF, ) KX v Ihiz.
©2) BRI X 5 ERG (all, @B/ OREHE

il

EBELLOMNE, #ETH2VF27 P VY RIER]L) bR
RTH 7. TRRAT 30cm O BICE o+ v/ VIR KEY
FT-100 (RZ, BE) X h WERABCEHBM LY. x5 v
RAEBENDAD =R AF — 2400 2 ~ L Thote. BHA
RBA RIS AB-622M (BEE2. 0% ¥ 72120, 003
BYBEAXE) I HESL, BEF—FLa—s-
NFR-3515 (¥ = =) WX WK T — 7RI\ Ihi. BESF ~
TR Sh e BB LRBRICENEEE ATAC350 (B4
HE) CEGThiic, XY 7my X —WX4401 FEDR =)
X bR Ehic. a BIRER 20T, EBR/NEIIREK
0.003% CHEIE S hte.

3) BERODEGHE

BELEONE, BETHav a7 LY X, HRATLER
BORE, EROEBII LT 1) LABETH -, 304L LD
BEEETWEREFEEMCARE L AEE I RS
100 lux, #ERFELODDONFIBEE L, BREFEBMODT(LE
EEL.

4) BREELEDRGHE

BEREEONE, ¥ETHavrs VYR, AT RS
DEBIZERL L) LRABTH 7. 305 L EOREIEGSF B
REFBMDAEE LRSS Db UDHER L TR T BIRE
h FiEWERE TSC503 (FA®) #FAVWT7A 2 L <=1 ®
(10% 7427 b —ABIV % ~v=F(—1, BBE
1.4x10°mOsm, AMEHES, KIR) 10ml/kg #1555 B c#E LE
BEFEMOE(LY TR L. CoBERIBKEREOSL
BN T 5.

5) ERG £¥ L BBREEIGEOFMAES L R 2%
T

ERND a WEE TOBMEY 2 WIRE, 2 BEND bPH
RETOEMEY b ERE, EHH» 5 c KRIEA, SNP HRES
JUVHERRRE TOBMNEY ThEXhORBLEH L. &
B NEIRIE O NI KAS B Ol R A, Ticb
HRER. 003 CRF L BBR MEOLEE B IV THE
DIy, T ERESAEBROEWIEC O, Oy 0, OB IV
Ni, Noy N E L, AR T O, RO SEL L.
O: DIEIRII N & e 2 RSEHRET O, DHAN HLEEIEAS
LB ORILEHLL. i, SNP BLUBRBEELEY
B BRBEOFIMEAE» STEAE L3 RIERE CORMLIELAH
BEE LTEBILA. 742 b == 1O (KIER) ¥ BIRAICE
5T5LBREFEMIRLTE. IOBMNORARIELS
BEEGERBEEHE L. LEOTETHA I L& EOR
1B & CIRABRHICOWT, SHRBOMEICH T2 REBRBOMED
BAE, Thbb FBREOME/NREROM) x100% 2 EH L,
ThENREBLE S SOESBEL E Lic., Sisnmicd
paired tBREX ALV, FRE 5% KMxEEEH 0 LHEL
7.

6) PIXRIMBEEFREN (flash visually evoked potential,
73y v VEP) OREFHLE

BEL LTHE—HLEER NE-155A (AANLE) ¥ AV, ¥
BERYEBEFER L, TEERYERCHE LABRLERL
FrIROD B0k BEH LIRS CRRAT 30cm O BICB\ et/ Y
P B FT-100 (RE) 1= X b A-BR3> 1Hz DIEE CHAR
Uiz, ¥4/ VX HBE~DAN =R AF—120.6V 2 — /v
RE L. B5hRBME LI TEIES AB-622M (REK
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Fig. 1. Schematic illustration of pars-plana vitrectomy (A), FSiO injection (B), and FSiO removal following a 6-week retention
period (C). For 120-week retention experiment, the tested eyes were left for 120 weeks after procedure B.

Fluorosilicone oil (FSiO) Perfluorotributylamine (PFTA)
(CFs ) (Ci2F7 N)
|
CH»2 CuFo

| |

| | I F C/ \C F

CH3-S| _O-—Si - OI—S| -CHS 9LV 4 49
| | |

CHs \.CH3 _/n CHs

Molecular weight 4600 Molecular weight 671
Specific gravity 1.28 Specific gravity 1.88~1.91
Surface tension 24.0~24.2 dynes/cm Surface tension 16.0~16.1 dynes/cm
Refractive index 1.38 Refractive index 1.29
Boiling point >285C Boiling point 177~178C
Viscosity 1000 cs Viscosity 2.6 cs

Fig.2. Chemical structure and physical indeces of FSiO (left) and PFTA (right). Values on FSiO are for 1‘000»cs FSi0.
Physical indeces for 300-cs FSiO do not vary substantially except for viscosity. Variation of values on PFTA is due to minor
impurity.
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0.3%) (BAXE) KXW HBIh, BEF—FLa—g—
NFR-3515 (Y =—) WX W KT — T\ hic. BEF —
TR SN EMNE LB R EINEERE ATAC350 (BA
HE) TREMBEFSIALEKL, XY 7 ey & —WX4401
AW X hi#E IR,
3. EREHREROFLE
B LBRREPEBI 1% L5 —AT7A5e F - 25% &
) VRAW (0.15M U ERMEEIHE, pHT.2) iz 5 4 REE
L, ABRHTARE360" YL CARY IR LEb 54
MEROEERECEE L, RICARGEE L ORI AL TE S
MOMEEL ¥ ChEL, S5RIBEHLUE EROBEERT
XoTHEELL., Th=X /) - LRINC L BBK, 96% o
VVIRIBBERB IV AT 7 4 VIE I ATEYE L. (0.
b =2 IVS-400 (2 SH68, BR) & AV OB o
B AR EFERL, ~~ vV v =4O vEREBILD
B UMM OPTI PHOT (A4, BRIk hE&E L
7.
I. 4 XL x(CHHD FSI0O OWMTHREAEH (658
) MBOHE (K1)
BE T~8kg DHEL X 11N E L OEE 4~5kg ORBF =

m@%mbt.Em@ﬁﬂwmﬁbfm&ﬁmﬁﬁ?wL,ﬁ
RIRTH 2 EZRCK L TR— OO FMRFELTbir -1z, [
TOFMITNTFABEMSE OMS-80GT (RRE K2, Hw)
TTfibh, F BT TR O BRI O R8I B o Ry
REOZEH, RABIEIZAH e . HEY 05% 8
Ze=V7YVvE05% brEAIF (2 F)VP®, axy
*, KR) ORBIC LD +480E Lok, 108080 AREE
#h b 3mm HHOMEL 1 BHYBL, Al ECREERSR
AVEIZ VYR (RBav a7 F VY R) RBE, Vitoph
age® (Cilco, ~v v 7t v, KE) BT —FE BTy
BRAI S » & — L TR o — 7 h—th & e o
Az HCT, 1EFOR DR 28 - T RORELT 55
B) THTHUBREET k. BMIEERE (75—
FOMA, THUE, K BER 20~24C) Cfih, 20
LEDOF MBI b OEFARITN 40ml TH -7, WFHEORT
BLABEIW S SHETh -7, KT, LEROBMEEIIEIL,S
WFERERCEA L2087 - SESYF VT4 T
1.5ml, & =T34 1.0ml @ FSiO (Petrarch, Bristol, #& ; I
H1.25¥72121.28, (LM R L ORI 2) 2 BEE e
BN T L, MTHEONES Y FSIO TR LY. T4

Fig.3. Schematic illustration of lensectomy-vitrectomy (A), PFTA injection (C) and PFTA removal D). In éa’ts, the tested eyes
were left for 4 weeks after procedure A, and then additionally vitrectomized to remove the posterior vitreous (B).
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A Tested eye Control eye
(right eye) (left eye)

Before injection
of FSIO
6 weeks after
injection of FSIO
{ before removal )
9 weeks after f\
removal of FSIOQ

300 uv

50 msec

Tested eye Control eye
C (right eye) (left eye)
Before !n}ection
of FSIO
6 weeks after

injection of FSIO U u

( before removal )

U’- —L—-’/;:'::v
3 sec

I I A N S

9 weeks after
removal of FSIO

E

Tested eye Control eye
(right eye) (left eye)

Before Injection _/\\_ _1/\¥.
of FSIO

6 weeks after ‘_/\\__& ‘/\_
injection of FSIO

( before removal )

1mv

5 min

0 S N S

9 weeks after
removal of FSIO

Tested eye Control eye
B (right eye) (left eye)

Before injection
of FSIO

6 weeks after

injection of FSIO ——/\"\ ‘—'/\\
( before removal )
J\ 200,

100 msec

.| |

9 weeks after
removal of FSIO

D Tested eye Control eye
(right eye) (left eye)

Before Injection
of FSIO L\/
6 weeks after

Injection of FSIO -—V‘w *‘\\/",V\’\‘_‘
( before removal )

200 pV

9 weeks after
removal of FSIO

l ‘ meec

Fig.4. Typical ERG wave forms before, at the end of, and 9 weeks after 6-week intravitreal retention of 1000-cs FSiO in dogs.
Upward deflection designates the positivity of the corneal electrode in this and all of the following figures where wave forms

are shown. (A) a-wave. 40-] single flash. Time constant, 2sec.

Vertical lines of the bottom traces indicate the time when

the flash light was given. (B) b-wave. Stimulus intensity, 10 lux. Stimulus duration, 5 sec. Raised portions of the bottom

traces indicate the period of illumination (likewise in C and E).

Direct-coupled amplification. (C) SNP. Stimulus and recording

parameters were the same as in B. (D) OPs. 40-] single flash. Time constant, 0.003 sec. (E) Light rise. Stimulus intensity,

100 lux. Stimulus duration, 10 min. Direct-coupled amplification.

Tested eye Control eye
(right eye) (left eye)
Before injection T ~—~———TT e —
of FSio

9 weeks after

removal of FSIO \\/_ \__/_
= ™ am——

Fig. 5. Typical hyperosmolarity response traces before and
9 weeks after 6-week intravitreal retention of 1000-cs FSiO
in a dog. Filled horizontal bar indicates the time when
Fructmanit®™ was intravenously infused at a rate of 10 ml/
kg/15 min. Direct-coupled amplification.
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Fig.6. Chronological changes in the parameters of the ERG and the hyperosmolarity response before, at the end of, and 9
weeks after 6-week intravitreal FSiO retention in 11 dogs. (A) a-wave. (B) b-wave. (C) SNP. (D) OPs. (E) Light rise. (F)
Hyperosmolarity response. Left panels, amplitude; right panels, peak latency. Data on the OPs were shown only for the
second wavelet (0,). Ordinate, the percentage of the amplitude and the peak latency in the tested eyes to those in the control
eyes; abscissa, elapsed time. Each symbol in each panel corresponds to the same individual dog. Open circle, data from the
300-cs FSiO-injected dog; other symboals, data from the 1000-cs FSiO-injected dogs.
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PR AE CRE L KEFELH T X ST TFHIERE
¥FoeDT, EORWETFHEIORITAT, ThPrMTiEE
DBEOFESBE L2 FSIO TEBTEX b -7z, KFRET
i3, FSIO @ 5 B¥5EE 1000centistoke (cs) THEAL.280% D
A RIOER XU R 2 I4IEIZ BT, KE 300cs THEA .25
DDA R T ERBIVFa 2B VTERLE. HTFHEE
o FSIO &k 2 B#r S 6 BE%E, RBRRO 2L HE LK,

1085 D ERAZ O ARSI/ MBI R IR 2. 255 — SIESTEHCTIRRL L
AR R RIENICHA L, KEAMBUREZT 2. 2
RO S O AERTICNIFEYEML, ZOPMIENE2LY ~
SEMSERHBENEA L. Zo8E N L CREFBERR A
BIERLEAD EROI0BORBEONTH L 0FEA LK
Fragmatome® (820%, Cooper, v L7 v Fm, kE)IZIDH
KT ERRE| L. &kiZ Fragmatome® (Cooper) Dt H

Tested eye

12 Vitrophage® (Cilco) A L, HEL TR Lz, O &HWT
AEFCBESERAz VI LY X (B#iavis Ly
R) 2B 2B INETFEHORETT - 8, FSIO &8st AT
a7, BFEERKIZER 20~24C) wR7ch, TO1E
DEMHI D OHEHEIT 150~200m] TH o1, KEEHERR
58 X O FHEFN FETEURE LU FSIO SHEHRMF) WEL
R ERENN 2 PEB I CSHETH -7z, ERG B &
UBBEESEY FSIO FERT & HEME 9 BTTE L. ¥
[ 1000cs ® FSiO #BE L7o4 X 107E 6 JEk L U = 141
F 7 EIZ oW T FSIO BiEH 6 B TREMNERICD ERG %
& L7, KEEE 1000cs @ FSIO 8B Lz 2100 2VL %
Ok 3 14PEeR 2 Uiz o W CER R 98 ERG BB
BERE R L, MErEKFEHCEAELT. BE 300cs O
FSIO #BBE LI X 1IEEF 2 SHEHI R ERG B

Control eye

200 um
T

200 um

Fig.7. Light micrographs of a dog retina in the lower quadrant (A) and upper quadrant (B) 9 weeks after removal of FSiO
(retained intraocularly for 6 weeks). Left, tested eye; right, control eye. Hematoxylin-eosin stain. GCL, ganglion cell layer;
INL, inner nuclear layer; ONL, outer nuclear layer; RPE, retinal pigment epithelium.



570 [i

FUBRRBELE IHENRE ORE 2 S Uiz,

0. 41 X&LTR2CHHT S FSI0O OB FHERRNERIED

BEEL)

thE T~8kg DY X 6Lk L OAE 4~5kg OREEL % o
SEEA. AR GRBRB) WX LTOXFERBRAeLHL, o
BRTHHEBRICH LCR—WOFHBEEL Tkt A
2B LV F 212 BT 5 FSIO O FEENEH (6 BE) IBD
Tk LB —FETHFEIRML T, 1 2 T2% 1.5ml,
A2 TIXHY 1.0ml ORE 1000cs THEHL. 280 FSI0 %48
HLCHNCETL, MEEEOXSBEY FSIO TEEL
7o, 4 REE T ERG BLUERBELLEY, *2I0R8WT
ERG 0% HER L FSIO EH 6 BECEREI208 * ©g
Lz, %205 b IRESWTHEBHI2OBEZY 5, v 2
VEP 2R&EL. 1 XD3B2MBLVRaD 5B 2 LD
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(left eye)
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Before injection
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9 weeks after
removal of FSIO

Fig. 8.
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f\/\
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1mVv

$ min

g I

Betfore injection
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WTHBEEGED, 1205 B 1IEEIUR2D5% | o
WTREERI2080 ERG REHICHRR L HE L, #EiEre
BEANCERBE LI, I X 1B L0 IEZSwWTEE
BI20BCREREA T -7z,

V. PFTA OWFHEEAZEDHEE (K 3)

1. £ XK A PFTA OWTHERNZED 51k

HE T~8kg DM X 4R V7. TERE BT 05% i
B7=2=179 vk 05% bRy FOSBRIC L OB L-
B, 108 DAL O AT/ MIBIR N2 255 — SEESSHTHE
BLUIMBEBRS MBI EA L, KAGMEDNEL5 -
. 2RO O AEETIC/ Y EML, Z0NEss
27— RS R HBANEA L. 2085 A LORThiER
BEFIBCET Licd b LR O10BDSHA DN IEI L DA L
7z Fragmatome® (Cooper) 1z & b KEpEEWRRE| L, kic

Control eye

Tested eye
B (right eye) (left eye)

Before Injection

of FSIO

6 weeks after J\//
Injection of FSIO
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Stimulus and recording parameters were the same as in the panels with identical alphabetical marking in Fig. 4.
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(retained intraocularly for 6 weeks). Left, tested eye; right, control eye. Hematoxylin-eosin stain. For abbreviations, see the

legend of Fig. 7.
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Fig.11. Typical wave forms of the ERG and the hyperosmolarity response during 120-week intraocular retention of FSiO in

dogs. (A) a-wave. (B) b-wave. (C) SNP. (D) OPs. (E) Light rise. (F) Hyperosmolarity response. The numericals on the left

of ‘_craces indicate the elapsed period in weeks with FSiO retained. The stimulus and the recording parameters were the same
as in Figs. 4 and 5.
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Each

symbol in each panel correspends to the same individual dog. Panels were similarly arranged as in Fig. 6. Asteriks designate

Fig. 12. Chronological changes of the ERG and hyperosmolarity response during 120-week FSiO retention in 6 dogs.
significant difference (p<0.05) as compared to before-surgery.
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Fig. 13. Fundus photographs at the end of 120-week intravitreal retention of FSiO (dog). Left, tested eye; right, control eye.

Tested eye Control eye
‘ | 200 um s M,

Fig. 14. Light micrographs of a dog retina in the lower quadrant (A) and upper quadrant (B) at the end of 120-week intravitreal
retention of FSiO. Left, tested eye; right, control eye. Hematoxylin-eosin stain. For abbreviations, see the legend of Fig. 7.
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the recording parameters were the same as in Fig. 8.




InArvY)avEBITN)TFS I VORBE~NDEE 577

o . 20T >‘,\130
— [-3
?ELTO_ 150 E%
& E . 28
A 2 8 100} & S100
© ~ » O
20 8>
L) £0
gg % 3%
8% 5D
i} a8 |
52 ol I 1 1 I £ Ll 1 1 L
o ~ 150p 150
T 9 * >0
g8 g3
ES 53
m‘gwo- QE
B i
z 9 P
& & sof =3
- T
§2 g3
e 5%
£2 ol . L1 £ sl . ! I
8 S0r
2%
:-3_3400-
§s
300§
28 *
g\
S 8 100}
°Q
22 ol ] I 1 L
200 _top
° Q
£ .. 150 0B
28 s £
& T
uE'c g 8 O
~ 8 100 = ©100}
02 o~
- 2 z 2
g0 Q 9@
T T
o g oy
< ol I I 1 1 £ a0
% 200 o 150
D M
£% §5
£73 19} 5%
] =
[ Q c
E 38 @ 5
£ o 100 = 2100
Q—\ =
£ 9 md}
2% w =3
- r c
5% 8%
52 ] ] 1 I J & & 5l 1 | ! ]
o Before 30 60 90 120 Before 30 60 90 120
surgery Time after surgery (weeks) surgery Time after surgery (weeks)

Fig. 16. Chronological changes of the ERG during 120-week FSiO retention in 6 cats. Each symbol in each panel corresponds to

the same individual cat. Panels were similarly arranged as in Fig. 9. Asteriks designate significant difference (p<<0.05) as
compared to before-surgery.

Tested eye ¥ Fig. 17. Flash VEP at the end of 120-week intravitreal
(right eye)

retention of FSiO in a cat. Time constant, 0.3 sec.

Upward deflection in this figure signifies the positivity of

Control eye r’\/\\'\_’\‘.‘ l the occipital electrode. An arrow indicates the time when

(left eye) 20pv the flash light was given. Average of 32 responses to
40 msec 0.6-] flash repeated every 1 second.
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Tested eye Control eye

Fig.18. Fundus photographs at the end of 120-week intravitreal FSiO retention in a cat. Left, tested eye; right, control eye.

Tested eye Control eye

S . L sl
Fig.19. Light micrographs of a cat retina in the lower quadrant (A) and upper quadrant (B) at the end of 120-week intravitreal
retention of FSiO. Left, tested eye; right, control eye. Hematoxylin-eosin stain. For abbreviations, see the legend of Fig. 7.
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Fig. 22. Light micrographs of a dog retina 9 weeks after 3-hour intravitreal PFTA retention. Left, tested eye; right, control
eye. Hematoxylin-eosin stain. For abbreviations, see the legend of Fig.7.
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The stimulus and the recording parameters were the same as in Fig. 8.
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Fig. 24. Chronological changes in the parameters of the ERG before and 1 to 9 weeks after 2-hour intravitreal retention of PFTA

in 8 cats. Panels were similarly arranged as in Fig. 9.
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Tested eye

Fig.25. Light micrographs of a cat retina 9 weeks after 2-hour intravitreal PETA retention. Left, tested eye; right, control eye.
Hematoxylin-eosin stain. For abbreviations, see the legend of Fig. 7.
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Abstract

The potential of fluorosilicone oil (FSiO) and perfluorotributylamine (PFTA) with higher specific gravity than water as
post- and intra-vitrectomy vitreous substitutes was examined in dogs and cats in vivo. The effects of FSiO and PFTA on the
sensory retina and the retinal pigment epithelium were monitored by electroretinogram (ERG), hyperosmolarity response
from the retinal pigment epithelium, visually evoked potential (VEP) and histology. A six-week retention of FSiO in the
vitreous cavity caused no conspicuous change in the a-wave (in dogs and cats), the b-wave (in dogs and cats), the c-wave
(seen only in cats), the slow negative potential (SNP, seen only in dogs), the oscillatory potentials (in dogs and cats), the light
rise (in dogs and cats), the hyperosmolarity response (tested only in dogs) and retinal histology (in dogs and cats). One-
thousand-cs FSiO and 300-cs FSiO were removable from the eye with equal ease. A 60-week intraocular retention of FSiO
caused no change attributable to the retention period in the a-wave (in dogs and cats), the b-wave (in dogs and cats), the c-
wave (seen only in cats), the SNP (seen only in dogs), the oscillatory potentials (in dogs and cats), the light rise (in dogs) and
the hyperosmolarity response (tested only in dogs) and retinal histology (in dogs and cats), but the peak latency of the light
rise (in cats) was prolonged 30, 42, 48, 54 and 60 weeks after surgery. These results suggest that intraocular retention of
FSiO for 30 to 40 weeks or longer exerts a toxic effect on the cat retinal pigment epithelium and/or outer nucleart layer. A
120-week intraocular retention of FSiO caused no conspicuous change in the VEP in one cat. A 2-to-3hour intraocular
tamponade with PFTA in canine eyes without posterior vitreous detachment (PVD) and in feline eyes with PVD caused no
conspicuous change in the a-wave (in dogs and cats), the b-wave (in dogs and cats), the c-wave (seen only in cats), the SNP
(seen only in dogs), the oscillatory potentials (in dogs and cats), the light rise (in dogs and cats), the hyperosmolarity
response (tested only in dogs) and the retinal histology. The present study revealed that retinal integrity is well preserved
after long-term vitreous substitution by FSiO or after intraoperative vitreous substitution by PFTA, giving a rationale for
utilizing these substances as a vitreous tamponade.



