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Abstract

e AIM. To investigate intraocular tolerance to heavy
( Densiron-68 ) as a long-term Vvitreous
substitute in the experimental animal and to provide
reference for further clinical test and application.

e« METHODS: Twenty-one New Zealand albino rabbits,
weighing 2.2 to 2. 5kg, underwent pars plana vitrectomy

silicone oil

of the left eye. Animals were randomized in 3 groups:
group 1. Densiron-68 group, 9 rabbits; group 2. silicone
oil group, 9 rabbits; group 3. 3 rabbits eyes were injected
balanced salt solution (BSS) as a control group. During
the follow-up period, the eyes were examined by slit-
lamp biomicroscopy and indirect ophthalmoscopy, and
the intraocular pressure was measured by Schiotz
tonometer. The eyes were then enucleated at the 4™, 8"
and 12" week after surgery respectively and processed for
light microscope and transmission electron microscope.

e RESULTS: Throughout the observation period in all
groups there was unremarkable findings of the retina,
optic nerve,and no corneal edema, intraocular hemorrhage,
endophthalmitis were noticed. No statistic difference of
intraocular pressure was noticed between control group
and two experiment groups or within each group
preoperatively or postoperatively. A large clear bubble
was formed after Densiron-68, silicone oil were injected
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into vitreous cavity. Densiron-68 depicted dispersion
beginning between 3™ and 8" week. Only one posterior
subcapsular lens opacity was observed in Densiron-68
tamponade group. Histological evaluation of the retina
exposed to Densiron-68 or silicone oil showed normal
retinal structures by light microscopic examination. The
mitochondria swollen in the inferior photoreceptor inner
segment were observed after 4 weeks in Densiron-68
injection group. The changes mentioned above were
more remarkable after 8 weeks. But only a few
mitochondria in the photoreceptor inner segment were
swollen slightly after 12 weeks. The similar changes were
in inner nuclear layer(INL) cell in the superior retina after
12 weeks in silicone oil tamponade group.

e CONCLUSION: Densiron-68 can be well tolerated by
retinas of rabbit, although its propensity to disperse, the
availability of Densiron-68 may add to our repertoire in
managing selected RD. The mitochondria swollen in the
inferior photoreceptor inner segment are observed in
Densiron-68 injection groupe. It needs more study to
evaluate the damage to anterior chamber and cornea.
Densiron-68 should not be used to silicone oil-dependent
patient because its propensity to disperse and should be
extracted as soon as possible after retina reposition.
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G55 LI 2H Nk RRZH WG 0T N R 18 A R i 1, TG B B
At it R R PR R A RE R AE o 45 21T R IS IR R S A
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T DR 3 585 (A AL P RS AS v, i A P 00 ek el
TR AT Bk, RO 1 07 9 SR LB R Y T
FEAEH AT 7 85 SO I AL A R SR K
IR S A AR ML LIR30 R AL 3 PR AR H o 3R
R IR IRAAR A R T0BE ™ HE R 1 AR RS AR I B
o [N, BTN R R B = A AR TS, LA & B
TR R F BV, 2R A0 0 5 A A 3 A PR A
(AL ) 7 R0 0 T 484 A ) 3 i R I WL %€ 3]
S BETEREM B ARG |, £ 2 AE RE VIR A7 B BT,
7R A s 4 s iy R IR DR Az R AR A e
TR TR GREA TR T 7 355 7R s 1) 3% B A 24K
WEAEENIEIRE L, l-2Rc X REEGY
(silicone and perfluorohexyloctane solution, Densiron-68 ) J&
— M RIRIR NI FEY) , th R O A SE S ( perfluorohexyloctane,
FoH, ) FlfEH (5 000mPas ) 4% 30.5:69. 5 5 LLIR &, LU
S 1.06g/cm’, B 1 387mPas, 25°C I 19 1 ik 1 K
40.82mN/m, Wetterqvist 26 12) 53 AR R HRGIE 52 Densiron-68
BAMEEAR LAY 3R e R se HAEIR N L e ) . 3
TR 52 56, WSS S B BE AK  132 A Densiron-68 J5
D) R 2 ke 45 F A7 T B ERCAR | [R) B X ey 2R 4T T 8h
S LIME RS L, #R85) Densiron-68 4 24K ] 3 5 44 81X
%o R IO IS8 14 S Wi, DA T Ay s A 7 FH 4 A 2%
1 M RF A %
TR AL 2 At 21 H MEREAS PR, 4K 5T
2.2 ~ 2. 5kg, ZZRBTAT A HR B2 4T XUIR A Jm Be A £,
Schiotz HR & 310 & B e, HE BR A IR 5 8 S IR & T
21mmHg( 1mmHg = 0. 133kPa) 3, Fi A sh¥y 5 d A [ 25
st 2B ] it 5 G 6 T S 9 B ) G B2 fE . Densiron-68
FH 75 [ VA £ PR R T ( Geuder ) 23 ) A2 7, LU A 1. 06g/em’
Zhi BE 1 387mPas, fif % ] Siluron (€ )¢ ) 5000, HLHE K
0.97g/cm’,

%1 TRAFARMEEMHEAERELE (¥ 5, muHg)

I 1) HAHNARE AR IR t P

AHT 15.32+1.16 15.33+1.35 0.021 0.983
ARJE 1d 15.35£2.80 15.23 +3.04 -0.084 0.934
KI5 4d 15.25+£2.03 14.95+1.92 -0.325 0.749
AJE 1wk 15.53 +£1.93  16.00+2.18 0.492 0.630
AJF 4wk 14.46 +1.17 13.38£1.01 -2.092 0.053
AJq 8wk 15.55+£2.23  15.37+£2.70 -0.121 0.906
ARJE 12wk 15.13 £2.62 16.44£2.20 0.659 0.546

P 0.937 0.196

1.2 B2 A% 21 HEEPL04, S0 18 H, K
1 Densiron-68 41 FEIMALAY LS s BN 9 H, 4000 F
ARJ5 4,8,12wk AN[FEEFHAMLEE  XF IR 3 H, HikF AR5
12wk 1 21 SBUEIR S8 R . F AR BB AT | 1] %
GHRBERG AT, Schiotz HR R &HR K, HERRA HR 0% &
FHRE & F 21mmHg (1mmHg = 0. 133kPa) . 48 W i
50mg/ kg fN N & 12. Smg/kg JILPA TR SRR, 5275 4Gk
A , 2 /K R DR HIR Y T PR % . 22 00,4 00,10+ 00 13
FAPUIEZ G Smm AT =) O BEESAR Y EIAR , FAR R
AT ER AT (BSS) VR R VIR B BEES IR, SRS L5
21535 73 A Densiron-68 B iif jili 2mL, A B HR & 4 3576
10mmHg; X HE 2 0¥ BSS (B8 Fohasikp . FARGZAM
HEMIEKMFEREER, 4 w/d, Fee7d, FARFE 7d
WHERAT I IRABRATRE A, 7d S Ch B Td & 1K, E
STEGZE T [A]HEAG HIR BEAG A WL ER I E] 5 S AT MR AR ]
FAJG 1,4,7d F Schiotz HR & XHRIR &, LAUSECH
BETd R 1R, LKA SERA T FAR)E 4,8,
12wk X BEZH T F ARG 12wk Fbkad 78 598 1 L 2 Ab5E
S, BUCGRIRARAS o 240 45 B 7 1) 1) P D B L 2,
el R, 100mL/L B I 5, Bh B LR K, A i
I, YR, HE Jeta ) SEER A, SGE T (4°C) BUE
SARJE I L R O A B 24— B, K/ Tmm x 3mm,
30mL/L J% B A2 ) ) B 5, HITACHI-H-600 %4
7 S AR

Geit2# oM SR SPSS 11.5 Geit- k{4, 1 FH 5 4 57,
FEAR ¢ Ka 56 AN 5 26 0 Wit AT 81t 4 B, P < 0. 05 A it
2R
2.1 GFRMEIEFR WL N 525 46 ( Densiron-68 #H . fik
M) Kokt B2 (BSS 41 ) T AR HR A 53 4 37355 B, T % 368
A M I R FIR PN R A RRE B o KRR AE RETE AR S R
WEL R 9 NI i, Densiron-68 204 1 IR S RARLE AR 5
dwk FF4R LSR5 2R AUIR TR 1y B A ] S 4 T 2% 18
KR, A 3mo WA 45 o, it DR AR TR T RE B 18 AN 2 ) B
A J R R LS, ik 3l 2 P 0 e 3o 7 WL 40 1 T B B A
W4 dE 1 S22 (0 ik, 2 R WL 2 i B LB AE £
Densiron-68 7EAR 5 3 ~ 8wk H B[R AR EHA AL, B AR
M WA IR JFE o S8 MR AR 255 o 9 S I B LA B AT IR, &
I WFL S AR WP 22 25 45 A0 RO A b 400 P .
EBHFE A UL I JES 58 B R i I K b B R 4 AR K
1P R R X 2 T IE H M (10 ~ 21mmHg) .

X E R VP AL T E A T AR IR S5 45 st 1) s TR R 49 531
BEAT HO# , S L TR A IR TR 22 A S8t 8 X (E i
MZH:P=0.937 >0.05; /2. P =0.196 >0.05,% 1),
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x2 IBRAESNRBAFAMEEZHNERREZITIHER PE

SEUH Rui ARFE1d KRFE4d RFE 1wk RFE 4wk RFE 8wk ARJF 12wk
HAEMAL  0.880  0.947 0.926 0.948 0.595 0.334 0.216
e 0.892  0.939 0.894 0.773 0.381 0.287 0.576
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2 Densiron-68 £ 12wk >k MBI 24 W AR E LR &M R & (HE x400)

3 EEHAARE 12wk EZBHIFT AR ARMMRAB AL ZE (HE x400) ,
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4 Densiron-68 BT MAETEA S 4wk 7 T4 BB 58 19 35 A 42 BEHAK ( x 15000
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5 Densiron-68 28 8wk i P %5 £k {A i (8] B3 B , IS A HAAN 7 ( B KB oR, x20000)
6 Densiron-68 B 8wk B~ 5l 4 /] BRS¢ B 32 28 4 T A M 35 ( 87 L AT R, x10000) ,,

7 Densiron-68 28 12wk #7231 B S5 38 i 35 2 45 A48 BIBK ( 855K FFF e, x 15000 ¢
8 Densiron-68 2H 12wk FrZAS RN A5t B Z 28 A AR IESR A BIEE ( x20000) ,
0 AR 12wk BT TLERS b 75 P Bk R 2 A AR BB &5 kB, x8000)

Xof A J A5 IR I A5 79 S 56 20 R 23 1) 64 WSk 7
FEAY o« K, 22 5 S TEGE 2 (P >0.05) o XF ki
2 AT 25 ) R TR IS R R I % B[R] R T 3
A ZR Ty 22 AT I IR T BT 2R A B B8 BAE A B )
ZHEZEEFHIGEITFE X (P>0.05,5%2),

22 HAFKMEER XTHRA LI AGE BB AR
P 0 A X B 20 2 25 4 5 % (8] 1-3) o Densiron-68 21 J fit:
T2 2535 B) T 0 S BE K 2x , Densiron-68 4 [ 5 FiL () i
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TEAS A WL 92 R DL W 0 8 R 2 A ek A2 o T T LY A
A5 dwk T A2 25 AT SR AR R I ik (141 4) 5
wh I ] LI A 53] A 5 LA A s 18] B2 1 5, U SR AN T
(ES) AR B RS2 48 S0 5 BB AT (] 6) 5 12wk
AR AS FR AU AS 31 ' RS2 4 A 1 SO A A i, 28K
BOEH (K 7,8) o HARAK)Z R WM %L, 5
8wk I BT WL BERS [B]TTAN o feih 2 AR A 12wk iRF AT L
INER SR 1 T7 PR RBUORE 2 LR A i K (AT 9 ), 00 1 5 g 5
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E10 HEBE 2wk AR SEATERARERES (x
15000) .

ML YE R SPNIRE HMZ R SE S5 R DL B 5 i 4 A
MUEE o X B2 12wk O 8% A7 45 9 1T SRR A B B B E H
(B 10) , 425 Z 2R S5F oA W] b R A 2 vy el 2%
3iFit

T S it 35 35 AL T B AR I, 26 A e, R i) 3
AR (IR IE Y ) BIPEREXT TR 1 2 5 1 A %5 &

SO, LA 0 3 A S S ) G e i B R AR

b T A TN B T AR AR A e, i b AR K A 3 R 33 e A )
SONNW RN L) EATVERY @24 TR S P A WUE SUPN IR
FALAR ALK ( perfluorocarbon liquids, PFCLs) , Jz i< F
MU 300 T Ao 588 T 3 s R o) 403 6, DA T AS ‘B A - 14
BEESUR IR T BE A R B R e Y
FoH R T K ) B AR AR I 5 MR 2 A R A AR 21k
It HL ARSI B BB A, BR T0UR T 5 i) 40 19X s 411, L R
1k PVR Je H 2 R J5 PVR (998 B, A i 4R 3E 5+ A 1 2%
ST ERE b TR I R K A B R A A A o R
AR 38 1 P 5 Al L B B ) R AU 38 4 PFCLs Oy
B2, A SR TN HEE SR A2 140 3 DA A kg A B0 3 3 A s 42 7
Py T figtE

TEAM G, 5256 2H ( Densiron-68 ZH Ry 2H ) A Xt A
ZH (BSS 4 ) TR WA N T AR MR A B 4y 4 Rp i B, o]
BT 5 ARAE R IR N 4 A5 0T RE R . AR EE R
WFFE S A0 A I 2H 21 % Densiron-68 F T 52 1, AR 88 T
AR A, AR X Densiron-68 J2 75 %t # 6 K s 1 A 45 w5 M i
TFUREE , £71 B5E Ke 5 #f1 % Densiron-68 (14Tt 52 1 4 14 1 — 2
WF9E 5%, AU Densiron-68 75 MR A 3¢ 55 14 1 B 5 de
K& 12wk R F, H K& WU B IRNANRIE, 3
Densiron-68 [E]fi: il —RE A IR PN EC 1, A4 0 AH 2 T3
bf, Boas 1R O KO B AR I S TS 0 R A SR
Densiron-68 [0y Z — ¥, Hy B8l ™ A= 58 i I, 3 4
AR e Fo Hy LA/ IN A 3 s 20 i ) 4 A A
Sl F H 0 5 TR HOR DR A, R
% T 5000mPas {6 o IE LA IR A ) BP Densiron-68
Densiron-68 1%l /1 F H, 2. 5mPas F} - 1 400mPas , %
T B2 R N T BE 2 R FLAAE T . 3 R ORI T R E
INEF8 R HE A A ol 2E ) RH A VA BB B e o

TEREAS SN N, 2565 HR ( Densiron-68 20 fi: i 2H ) A1
A8 083 R PR I B 1 A8 34 A AT T, R K IR L Sk A

PRA 22240 PR IO R R 6 5400 o HBE i 5 BHL 2 , A LAY TR0
o6 g K It AR b A S U BH S 21 Y R A UL
BL I

o HEZH | SI2 30 20 't b FU S A L T Sl R ) 2 2 2%
MR, A FEMEHS ¥R ERAALRE T K
Densiron-68 20 F 75 M W RS AE 4wk B AAT A DGR AZ 28
T ERLAR K 5 T 12wk 1R AR AN LA D Rz B T
SRR I A, B B RS o AR A T2 R UL BH i R 1
GER AR 5 8wk IS I LK Bl IS (R T ANEE o 150 B A% S g v
L 1) 1) 2 B EL AN I s () 428 T o P 8 A 5 0 2l A, I
ANREAR L D B2 7 ™ %) A PR 3 o T b A2 4 i
N X T 25 A6 45 B R SRR A i i L AR K 2 S m]
W, BEAEMXT PFCLs M FoHg i) S5 b o8 6 B, Hg |k
F14) AR X B8 225 ) ol 08 A, 4 S J A7 2 0 T B A R i I 5
it 25 2 2 J22 FNAH 2215 0 M 2 2 0 400 IO R T S B W G
P HIR AN DB Z A B AZ T % BB A
JZ Miiller 4fijfl 58 #2 2 ik S AR E A S8R A7 258 11 B L DA K
HMZIZ FISIIR 2 10 725 W B o 401 i s
] LT RE AT AR (4 L LR A T S A
AT DRI A 25, i i ZH U005 , T AT A A 2 ekl 25 3, (L
KZ R THEMMAE BRI AR o A P 28 ek v 2 YR R
FEMPTH 2R R 3. 52 ™ o ARBF5¢ h ik Sl 4R TR AT 12wk
AT DL /INER 43 7 PR J2 2k (A T ik, 490 D) S P AL S
PREELFAEZ HPINIRIZ HMZJZ 5 S50 2R UL A 0 R T 45 44
B,

KA TR U B AT RERLEA (1) Al A0 A 1Y
FEAE o FE A YH TR D) B A e g AT DA ek G L i R AR R
I BT R . Wong 451 3l it 920038 E , 76— B4R
2. 2em R F H, (1. ?)Sg/(zm3 ) B R 58 2. 14mmHg,
T T) A 9 45 18 T 36 388 0K B 40 58 W /K B K i 0 oy
1.62mmHg, #% it 8 A X, 36 8 0K B an R B 7
Densiron-68 (1. 06g/cm’ ) £ K JE 3 4 1. 72mmHg, 5 3§ 3%
A s FE T K B B R 5 A L, A I T 0. 1TmmHg, A 17
Densiron-68 [ Fb# % 7 T 7K, X5 #0 IR A A1 R 38 1
FHEER o oy B b o0 RS At A R, (2) EERETH
PO NG O G ES D P DO 0 WS @ E P o v 2 i)
DR 20 B B RS IR PN — 3. — M, A B S Al
A S AR S LS ) 10 A% Bl LA I s ] 4 K T i
YR T H 20 AE |, IE B Densiron-68 5 R 2 24 W) AH 45
PERAT XA RS el A P JF AR i M dE v e s, (3) 1
ik 7 XS A DX A8 e PR 8007 o PFCLs B¢ FoH AN Y2 B
ARER T J7 B A, T EL I BB T B A IO S 38 1T 119 7K 4, 3X 2%
SZ 0 Miiller 20 949 22 A9 DR , DAIT 3 W08 25 A AR 3R T ™=
AR M A T RE R K S R BT O 0 R R Y S P AR
B2 AR BRI R R S ) 2 A R K AR A
) Miiller 4 i3 B8 70 0 & FEAE L, A 2 7 77 A= B ARL
27 BRI 0 B R R A BT XA 1 ) e PR 2k
N KA ARG PR b 5 R AT B g b ) B 33 8 44 LA
G PVR A & A, i T & — X G o (HAEE T /K A 35
FEYIUN Densiron-68 BRI [ BE HE 7= A= 38 4 O S 7 240U i
N ReEE G B AN KA . AEAS SEIG R e A A AR
PR 451 5, IESE T Densiron-68 540 ] B () A 25 MR 4T, T
A 300 AL DX B P o (LR, S e Yl 0 R D) R LA 3 A
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FHEAR R 2 T3 i 3 5, o2 B A W e sk MO
o3P B AR AR — 2B,

Densiron-68 {1 A K 11 3 555 4485 AR W 415 SR 47 7 B B o
A5 &I Densiron-68 1E AR J5 3 ~ 8wk B 1 A A
FEZLAK o T A Eh 2EL P %) e ok A R S R 5 30 P 1 B g 4 I
S S S Wt YO R NS b U 2% S R I Ao 1S T |
Densiron-68 AHX Ak R Wi AT SR 3 2 FLAK o e dil %) 26 i 22
R AN Zy FLAk . BT i, Densiron-68 (1) %k it 5 DA %
FoH W4, om0 Fg Hy = FLAGVE A X B, Bk
FEMIBFSE & B0 F o Hy 19 F 3 R O 2L A # &k A TR S
3d ~ 12wk, XS T FoH 7EBE RS A 4 5 7 B £ R 3
%", il Densiron-68 FE A HE R ELERE 1 A58 2 19
AR, R KA MO E” . {HIZ)S4 Densiron-68 (1 %k
T B2 FoH Y 2. SmPas F24 1400mPas , 2 i B2 475 AH X
BAR, #om & TRINFL . FUALE IEEY AT LIS R
JECA BRI (A SZgG 1R FeRARTEAR T 4wk TFA6 1 9L
rm RS BT AR ) | 38 52 400 o B8 2R L A AL IR B
T, BB A B A s BELZE /N R I T HL i T LA S R R
)5 400 1) R T ) 7 A A e, DT 9 55 LS SRR, X
TG BE 2= BRI IR PR 0 FH 880 T O AE 19 KAz o

R T 5 R EEARDC LASE , S e 5 IR R AR 2 ) fg
T ) 3 77 64 B LA & A i 5 — A BB R i
gk O 5 FLAk . TS TR P SR T 5K 7 (S0mN/m,
25°C ) #H kL, Densiron-68 [ 3% A 5K 7 (40. 82mN/m,25°C)
OB NG S A ki A TR kv 5 R R 9 2R T 5K R K
T 5K R FRE 5K I, 7T g5 Az B ) 3R 1 7% AR (an
B A ¢, FE B IR N RE R FLAR T R PR .
Densiron-68 75 i A Wi B & 6] 20 52 v i) 49 o 4 4 1 Jo 5%
[ FLAL B8 D) AH G o BIF 5% 3IE S5 I -0 D9 B8 o s ik IS | o 5%
g1 (7 N1 Vi O e 1 O W (T s o S D R = R B R s
YA o R I PR S b R R A ) i R
PITF ARG R P S 1l B R A A& RE | il -8 1) B J5e e B R
DHEIME R LA R A o S A B AL I T
ARASIRZE T ILE I FE BE e, ATI A i aih RO 2 ) AR
B PR TR 33X Se 3% B8 W42 il ek vt ] B A e , AV
ULOEITE AN ¥ 2 O Rl || 0 N =311 | B . &
TARJEE , TR IR Bk iz 3z 3l , HAEIR iy iz 3h & 5 B K iy
S A (T NS 915 K AR D W ok W p = 301 B2 K o LS D
WF5E R #E18 F T Densiron-68 o FEA~SC 56 7 Densiron-68 7F
T TR I AT LR W LT, O oK 5 4 TE 70t 1 B A, T B
SEHAH LA B SR 22— FE I PR I T B 1 S 2 S 5
IR vk 5 A X2 By, IR LA, 5y A
X DA HAth PRI 2R 25 7 A 07 A 3 B ke o SR BUH
Tt 2 A v R J5 IR DA S L TR i A 2 A I T LA gl
o A TR 7550 5k B A

IR A 1PN e ol P FR PN S e 0 1 8 DO R . A
AHFFE T I W 2E 3] Densiron-68 2H A4 1 IR SRR TE R G
dwk FF 05 I SRR BT ROIR TR Dk, i P[] 42 7 22 12
K, 2 3mo WA A5 T, it BRAAC TR D0 J32 1 AN 552 i) 30
P SRS o X R 2 R Tl 21 S B0 IR R 5 2 R I 42 3
H NI A . Densiron-68 2 HA 1 il &I K HEH N
B, If A 2 LAIE W] Densiron-68 gl b fif: il 51 5 & AE I e
FIRE . a2 bR 1 N e 2 ik il e RS e I T
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IERAE, AR Ny 30% ~100% 7, REHFEHOR G
PR 5 A i 7 IR PR B I T A ST DA G, L 3R B R
DR S5 P B B TR i, I 0T HR AR R A B AT,
L A MU A FH 22 T3 P VE D, e vl R BELAS 17 AR A4
MR e 27/} inkr 3 O R DPOR ERIRE S Wl R IN N3
RIS R B, T AR R T BRI 5 3R I AAAE 52 )2
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