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[ Abstract] Background Limbal stem cells ( LSCs) play an important role on the stability of corneal
epithelium and corneal transparency. Rho-associated coiled-coil containing protein kinase ( ROCK) inhibitor can
promote cell proliferation and reduce apoptosis, such as human embryonic stem cells and karatin epithelial cells.
Objective This study was to investigate the improving effect of Y-27632,a ROCK inhibitor,on the activity of rabbit
LSCs in corneal preservation medium.  Methods Corneal preservation solution was prepared by adding 12. 5%
chondroitin sulfate,10.0% low molecular dextran,20. 0 mg/L. dexamethasone,100 mg/ L tobramycin sulfate 9.5 g/L. Hepes
and 0. 375 mg/L L-glutamine in MEM. The corneas of New Zealand white rabbits were collected and preserved in the
corneal preservation solution with or without Y-27632 for 4,7,14 days, and the density and morphology of corneal

endothelial cells were examined by using 0. 25% trypan blue staining and 0. 2% alizarin red staining. Isolated corneal
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epithelial cells were seeded on 3T3 feeder layer and cultured for 7-10 days until colonies formation. Colony shape of
LSCs was observed under the light microscope,and colony-formation efficiency was analyzed after Giemsa staining by
Image J software. ~ Results The morphology and density of corneal endothelial cells were normal in the corneal
preservation solution with and without Y-27632 for 4 days. In the seventh day after preservation,the cells remained the
regular hexagon in shape in the preservation solution with Y-27632, however, the cellular membrane was slightly
shrinking with the positive staining for alizarin red in the preservation solution without Y-27632. The density of corneal
endothelial cells in the corneal preservation solution without Y-27632 was (2 262+75) cells /mm” , while in the
preservation solution with Y-27632 was (2425+95) cells/mm’( P<0.001). The cloning spheres of LSCs were similar
in preservation solution both with and without Y-27632 in the freshly isolated cornea or preserved corneas and
exhibited more cells inside. But in 7 days and 14 days after preservation,the cloning spheres were much smaller in the
preservation solution without Y-27632 group than those in the preservation with Y-27632 group. No significant
differences were found in the cloning-formation rate and survival rate of corneal epithelial cells in corneas freshly
isolated or preserved for 4 days in both groups (all at P>0.05).1In 7 days and 14 days after preservation,the active
rates of corneal epithelial cells were (73.00%2.12)% and (56.00+0.71)% in the preservation solution with Y-
27632 ,which were significantly higher than (66.00+4.00)% and (49.00x0.71)% in the preservation solution
without Y-27632, showing statistically significant differences between them (¢=3.098,P =0.018;:=9.798,P =
0.000). In addition, the cloning-formation rates of LSCs were (11.05+0.21)% and (3.10+1.97)% in the
preservation solution with Y-27632 in 7 days and 14 days after preservation, revealing significantly elevation in

comparison with (2.05+1.20) % and (0.40+0. 14) % in the preservation solution without Y-27632 (¢1=18.107,P=

0.000;:=3.184,P=0.017).

Conclusions Y-27632 promotes the vitality and cloning-formation ability of LSCs in

corneal preservation medium , suggesting its potential use during storage of cornea.
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RS2 T 40 9 (limbal stem cells, LSCs) %} 4k £F ff
JRE b B Y 2l 25 R R A I 2H 2L B 3 W PR AR .
25 T ™ R P H T B LSCs AR s A E sk ok L IR 3R
R IZ IR, Ak 15 B2 A b e SRt A8 M R
FBE b B 4 AR R AR A A= A, 5 1R A i W R
Wi, 3 R A P AL R o X TR 4> LSCs BhAR
R HEAT A RS A, A E A T B 40 i G 7% 31 k4t X, A
1113 X5F A8 MR 28 X R A7 18 5 5 36 T 42 LSCs ik 2K £ 5 )
PR B ARSI LSCs FEAH, LAAH B FRE 1Y A I 1 1
PR ST AE R SR FH AR AN IR 00 B I R B A
167 LSCs Gt Z i 28 T T IO T W35 9 e (HF5E 3%
B A R 25 b R T 1 b1 40 i G 1) >3 %0 A RE filE B8 AR A
Ty >T70% " LR B L LSCs i 2500 A IR
I A R AE T AR LI 1) S B T A4 455 A B R, D L
LSCs F 15 P4 71 2 RE 2 OR A7 W B0 T 2 i k. H
HIP NS AR B DR A TSR B DY 22 LA JI5E D Bz 200 Y ) 35
FIIREAE S T B AE b, B & T A IR b Bz 490 0 1) 336 1
FIRE o A BTG P PR A7 B AS OF 58 i ) 14 o 380 i
PRAT I, Tl £ P00 P 750 5 5 08, 48 45 — 2 #) # IE P
N ATk 7 ~ 10 A7 fHET IR S P R B,
TEZARAF B T IR AT T 4 d J5, LSCs Se kTP il ae 1) 12
HTRE o Y-27632 SR HE Mk Rho SCI 4 i 42 b 25 11
# ®# ( Rho-associated coiled-coil containing protein

kinase , ROCK) i1 il 551 , vl 8 Jin A i i+ 240 M | 1 ot

S 240 R PN 2 2 1 e B AR /b At A O T,
B FAMA AT o ASHE TS LS S AR A7
VNI Y-27632 J5 £ K PN B 20 16 ) % R A Ak K ff IR 2
B 240 L A A T 238 R 5 B T SR AR A TR A Y-27362
ST AT T A B P PR A W R, DT 4E £ A N
Jz F1 LSCs [ 75 M .

1 M5 %

L1 FR
L1.1 Semshyy RSSO 2 KA 11 ],

WA T B B R Sl & Je A R 2 ), i il AR 45 IR BHBIF 5
JIT S5 Sl ) v i 3R S S Y 0 A 2011 4
EIT B CSL 50 B W4 FRAR ) o

1.1.2 F2GG0 AU g MEM 8538 5k T i 7 5K
109% % 43 45 e #% B 0. 375 mg/T L-%% & Mt Jie ( 3¢ [
Gibco 24 W) ) 5 Jot i 7 $0 12.5% IR B % .9.5 ¢/L
Hepes | §f B VA W 5T 5 70 50 0. 25 % B 1l — o 4 70 %X
0.02% EDTA (3£ [& Sigma 2~ w]); 7 # % R (K H
Corning 2% 7] ) 520. 0 mg/L #h ZE K #4 ( T Fg A1) R il 25
J7) 3100 mg/ L 2 A7 %5 28 1 5 ik (VL 750 M 58 245 b A7 FR 2
w]) ;2.4 U/ml ( 7§ & 847 ) Dispase Il ( 35 [ Roche /%
wl) i > B 0. 2% 9 R L1 IR (56 [ ScienCell 2%
Al UK EE (L st E 2GR S A A ) o 6.0 mm £
R Bt (0 M B AR I 7 g Al 2 7)) 586D Y i 1) 2 ol i



St IR B8 A5 2015 4E 9 HEE 33 555 9 ] Chin ] Exp Ophthalmol , September 2015, Vol. 33, No. 9

- 789 -

(K E Leica 24 7 ); CKX-41 B 5] & B 45 ( H A
Olympus 73 w] ) ; TC10 % 2 Jfd 31 %5 {X ( 35 [E Bio-Rad
NI

1.2 Fik

1.2.1 MBS ABCH RAAMR S A E
WF ] 4 £ RS v 3 0% A7 W (% A5 200410091007. 5)
DA i 8% 95 2 MEM S BEfli 55 52 0, 3 A A 12. 5%
TR H R 10 0% K73 1 43 A i .20. 0 mg/L b €
Ke#i 100 mg/L Z A7 8 2 W .9. 5 g/ L Hepes, fii i
IFES N 0. 375 mg/L L-2% 2 Wt i, PR A7 W pH {5 3
7.2 ~7. 4 B ETE N 300 ~380 mOsm,

1.2.2 BRMEER R Lo B 4ks e
FEVE AR FEHFVE 22 K G, B OB ER 3K, & iR
P JG A A B AR K gk R 3, T TR S5 1 T B BT R S A
FREGF PR B 1 ~2 mm JUEE, B O 09 £ B3 00 B T e Bk
A 10 pmol/L Y-27632 1) £ I v 9] R A7 W v 43 il DR AT
4.7 F 14 d IO Y A AR 0 d

1.2.3 AN B2 e b B 4 B 0% vE A I 3B A A R
W R A T PR A 1 A 6.0 mm B, Bl I U £
I, 445 TC Tl 47 %) J3 73 %5 0. 25 % HE HU 3 1 VT A\ A B
WEZTH » BEdi g a1 min J5 0% 2 ge o, A= B ER K Bk 2
WP 0. 2% 96 2 L1035 W G4 8 2 min, 2f 351 36 /K i
VE2 W WA T Ao R i AR Y N B A i A R O
eI

1.2.4  LSCs f 1k S s BETE BURE 3TN B fR A7 4
714 d (R, 6.0 mm BREEE A g A 25 B
AR IR T 2.4 U/ml Dispase [[ #,37 CiHfk 1.5 h
S B A ) 2 0BE T A B AR B 2

B4 B )25, A 0. 25% Ji fif-0. 02%

EDTA,37 C {54t 15 min, 5 .0 2k %

20 cm, 1 500 r/min B 0> 5 min, Al A

LSCs ¥ A O HA R P AL o

W, 10wl 41 B, A 10 pl ]so_pm'

0. 4% 4 i 5 7 OR A1, 40 ML O o
AL 5 T T 1 A0 B B S A
MO o K A B0 AR T 2 1 e A
AT TR 3R 4% 1x 107 /FL 4 Fh T 95
T 3T3 A FRER 6 fLk ,37 C e 3

J 10 ~ 14 d (B BB T LIS, BF o

T 1% 40 Je 7 B 442 vk Y % [ %2, Giemsa | ‘

et AN, B Tmage JBLRAMHT o
Bor RO e R TH SRR
bﬁ%“ojo A ..“". y
L3 GEitoiik *

I SPSS 120 Gebb 4 PF AT e 4007 . A B
5 P B MO VORI s R, R 152 AL
S5 400 B K 52 B BV B 40 AR I SR AR A7 R L
Y 27632 A7 WAL 1] G A L B 200 M 5 6 o e T
TR 2 5 WA R BB ¢ K, P<0.05
R S

2 ER

2.1 FRE P B A0 R A5
FARE R PRAE 4 d I, Y-27632 {77 3 21 I 2.4 £ i
H ST 7 0 2EL A T P R 0 T 25 R G T B 25
FAREARAE 7 d B, Y-27632 {577 3 41 s RS P Bz 200 i
AR RN B 75 0% | T B 4l 1 b DR AF W4 A
155 A B2 24 2 3 0 4, 0 PO TR 2 (B S A T, T D /b
BORANM ., IR R AF 14 d B, B4l f b 30 AR A7
ZH P B 400 T L 2 0 B R0 BE (18 1) R N
S 240 JL A7 A5 o Bl R e U AR L R R O B A
BR (2262 £75) /mm” | Y-27632 5 17 W 41 £ 5 PN Bz 40
3T (2425 £95) /mm’ 2 AN 41 L4 22 5 A Gi it
B X (P<0.001) {H 2 /> 20 5 A B2 200 3% oK % B 4
HEEH Y,
2.2 FRESE b R 20 M A A7 L

Kifi 25 71 RS P PR A S TB) A9 S K, R IBE 2% b B A i
% 2 EL 51 24 N o S SRR OB B FR R A O L, £
B DR A 4 d B, B 4l Ay B rb 0 DR A7 R 2 D Y 27632
PR A7 WA A B 2 b RZ 40 i 3% M 4 il o (68.00 +
1.41)% F1(68.00 +6.36) % , =R LS it¥ = X (1=

Bl 1 RN EEREESN (PRI ARR =50 um,x200)
Y-27632 R AW AL 4 e 20 LT 46 % LU 95 0 5 .
R A Y TS SO 015 AR T 4B

G ORI 2 A T (A7 14 d B T
WS TG LT ST A GETHE I B 4 S
o AP BAE 4 d ROAIE C ol 0B
77T d MM D3 fA 0 A7 A7 14 f S L
E.Y-27632 (A7 MALRAT 4 d AL F.Y-27632 547 W 41
PRAET df i G Y-27632 fRAFIRALIRAE 14 d 1Y i I



. 790 - ARSI IR B A 2015 4F 9 H %5 33 %45 9 ] Chin ] Exp Ophthalmol , September 2015, Vol. 33, No. 9

0.677,P=0.268) ; 1 i 77 7 d I, Y-27632 {347 Wi
RSk b B AT P (73,00 £2.12) %, W] 2 i T
P2l R A PR A IR AL 1 (66. 00 +4.00) % , 2% 57 A 4t
2 (1=3.098,P=0.018) ; (& 77 14 d i}, Y-27632
PRAF WAL A0 IR 2% b Rz 40 i 3% 44 Sk (56. 00 £0.71) % , B
SR T A A RS B R AR AL R (49. 00 £0.71) % , 22
SAG R X (1=9.798,P=0.000) (K 2),

100~ Sl med

s W Y-27632 {174

Jﬁ?; 80} a

et

& 60F a

% 40+ B2 fmE%EREMARE

5 HRMLE 5% 1

w 201 R B0 A B R IR A T

& 0 H I, P<0.05(n=3)
0d 4d 74 14d  (CHSIREA K230

2.3 LSCs 1Y v B T2 i RE
B 43 Y T R 2% b Rz AN BT T B 40 i B
PFERE RSN, s B N a0 B HES) K %, a2
0d 4d 7d

Falf B R AR A

250 pm R . 250 pm
» 3 e

Y-27632 R ETR AL

250 pm 250 pm s [ 250+m

Fual R R IR A

Y-27632 {517 41

¥ —  RETE SO0 B Y, 41 M A% T bR K . Bl A i rh
WA ORAE IS 4 d (19 LSCs b [ 1428 45 30 8 &% 43
B SERE ORAF T d I 4 B v R AR DN L PN 20 AR
TR PR AT 14 d S5 T8 R0 40 i v 3 3 E 5 /N, 40 B 4K
Wb s Y27632 (RAFG AL IR AF )G 4 4.7 d 9 LSCs i &
JERES ol D VAN B DR SR e A SR P T 2
VRN AN MR £ (A 14 d T BRI 188 K 1 4 i
ekE(KE 3),

BB Sy B SR AR R & b R A M e R R B
(19.9 £0.85) % , AR A7 4 d B 5 4f £ 5 o 30 PR A7 W 41
1 Y-27632 {47414 512 (17.2 +1.56) % F1(16.3 +
1.98)% ,2 M4l 22 7 KBSt E L (1=0.618,P =
0.258) ,f&4F 7 d B} Y-27632 {3 73 41 fA B 2% b Kz 4
Ji e RETE WA (11, 05£0. 21) % |, 5 25 5 T B4l £ i
IR AL (2.0521.20) % , 2 F A 51 #E X
(1=18.107,P=0.000) ; {f77 14 d i}, Y-27632 {377 ¥
AR b R 40 e B TR i R (3.10+1.97) %, 1B
e TRl A I DR A R 2 (0.40£0.14) % |, 7%
AR XL (1=3.184,P=0.017) (K 4)

14d

B3 LSCsHWRmEES (R =
250, m 250 pm) 2 ASALIEDH 53 B A
Z & B A0 M R 1Y T e ER L S
LB BN, v B P An i HE 51
LI A Y —, 5 s o A
JE,Y-27632 {171k 41 58 b B 4% L B
AR IR R A K. RAFE T d
H14 d B, Y-27632 {47 41 32 [ %
A B K /INBA S A T B R P R
IR

250 jum

{ 25 O Sl I ) R i 2
s WY -27632 (R A7 AL
X 20
= 15 a
210
[ ,@ a
B 5
0

0d 4d 7d 14d€D)
B4 WAELSCs HERKE
AR RIFIG 4 d,2 4117 LSCs
TOREAN M A B T, AR AE T d R 14 d
A, Y-27632 {7 17 W 41 LSCs i b 25
WA Sk 22 AL A B R D DR AE T A
B 545 [ I ) A5 A B 40 Ay B b 0 A
T, “P<0.05 (37 FEAS ¢
K ,n=3)



St IR B8 A5 2015 4E 9 HEE 33 555 9 ] Chin ] Exp Ophthalmol , September 2015, Vol. 33, No. 9 . 791 -

3 it

ROCK il 5] Y-27632 J& 3T 4F S B 58 8 & 1y — ol
INGYFAG A, RE T A I T 440 £ 43 B M 1, 42
5 R R T 40 M A7 0 26 (] I 4 5 8 R S A 2 1 Ak
Ay AN, Y 27632 FE A 40 vp T 4R
F R T A RSN S RE 00, B 25 P A MK AR A, HL
T N 1B P 2 200 0 0 S B 0 (] B TR T £
R R Al L ARBE S B TR U AR I A R AT
W AN Y-27632 S 75 AT 4R i A HLR LSCs i 1
(AT, LAk BL A 119 I35 A A A, e LT ] i A
1A B8 PN B2 40 i A LSCs

0 2% 20 SR W B AR S B F5 1 LSCs B A B LK
7 LSCs e 2 4 i 32 38 T Bt , Rama 25" BT 5% & B,
PR ARG I 00 B I Rz 40 e Ji5E - o ANP63*LSCs 5 2 &
FTE A ANPO3 4l Lk F 3% , W 40 i 3% AR 2
Ky T8% 5 45 ANP63 4 /b F 3% , I % L A By 2 AL
N 11% . FAE AR H LSCs %0 F1 5 RE X R 1 34
T 10 B MR e A T T, AR AR AT 7 1 R AR
vk LSCs I fiE . BFJ £ W, Optisol-GS £y 5 i 7 ¥
BE A5 A7 A0 I D9 B2 3 P 3k 2 T, E A0 B R B AR A7
AL A 4 ~ 6 A" A LR SH R 0 18 ST 1 SR
KW £ T E PR AE R AT LSCs (R S 47 T Rl
K BUICRE (R AF B 1B A 2 2 14 d{H X LSCs B SE R TR i
BE ) HABLESE 4 do AWRE X I IR A7 Wk BL G R B,
TRA7 7 d 14 d I Y-27632 R 77 W20 £ S % 1 1 4 Jfd o
W T 2R W S e T B I v SR A AL TR R
S 5 AR5 T 40 B B B £ /0 — B0, B R N Y 27632
F9 7 TR T55 A 5 A7 T R 6% O 4 3 2 5 LSCs i35 1, B
Y-27632 {R A7 4 K SERE S £, B LSCs 14 24 ik
o b AN AR WE ST R & B, AR TR R S B A
(<4d) .2 PRI R AP AR 22 R 0S8 3L,
VLHA & Y-27632 ff B A7 10X T 4L 4Ub R 10 1R A7
R AT, R 65 O I DR A R R i 4 O %
1]

WA Y-27632 45 FI T b Kz 20 ML OR S04 54 ) H  4R
T ARBEIE R R T Y 27632 43 BIAE AR AT R
G FILBS % L 43 1F 4EH LSCs se BT AL AE A1 I 1R A
2 WL R S ATE (R AN 3R B BER AN Y 27632 3R RE4E
F LSCs (09 ST B IR R AE 7 , 4 {8 A7 16 I 4 K = 14 d i,
HTE Y R AR T E 1. 2% ; 1T 1 AR 1E P R
Y-27632 1) LSCs 7 [ B IR R AT K F 3% . i i M,
LSCs () 2 BE7E AR A7 48 B 25 5 15 0%, L EDAIE T 3 77 9 e
BL A T SRR Y 27632 3 A AR AR A ke . B

I, ROCK il 7] Y-27632 Al A7 &% Al ik 4 Ml ) 7 375 0
A W R R BT A IR AT A ORI 0 A
TRAF IR R

%k

(1] Whrfs, e, bz MRS 02U AR J7 IR SR B 1) 40
(1] P AEIRRL A4 5,2000,36 (6) ©449-451.

[2] Cauchi PA, Ang GS, Azuara-Blanco A, et al. A systematic literature
review of surgical interventions for limbal stem cell deficiency in
humans[ J]. Am J Ophthalmol, 2008, 146 (2) : 251 —259. doi; 10.
1016/j. ajo. 2008.03.018.

[3] Shortt AJ, Tuft SJ, Daniels JT. Ex vivo cultured limbal epithelial
transplantation. A clinical perspective[ J]. Ocul Surf,2010,8(2) :80-90.

[4] Rama P, Matuska S, Paganoni G, et al. Limbal stem-cell therapy and
long-term corneal regeneration [ J ]. N Engl J Med, 2010,363 (2) :
147-155. doi;10. 1056/NEJM0a0905955.

(5] R, W M5, sk R A B J03 DR A7 980 1oy B 46 R PR 2 I (D ]
AR IR R ,2000,36 (1) :21-23.

[6] Liu T, Wang Y, Duan HY, et al. Effects of preservation time on
proliferative potential of human limbal stem/progenitor cells[ J]. Int J
Ophthalmol ,2012,5(5) :549-554. doi: 10. 3980/j. issn. 2222-3959.
2012.05.02.

[7] Watanabe K, Ueno M, Kamiya D, et al. A ROCK inhibitor permits
survival of dissociated human embryonic stem cells[ J]. Nat Biotechnol ,
2007,25(6) :681-686. doi;:10.1038/nbt1310.

[8] Liu X, Ory V, Chapman S, et al. ROCK inhibitor and feeder cells
induce the conditional reprogramming of epithelial cells[ J]. Am J
Pathol ,2012,180(2) :599-607. doi:10. 1016/j. ajpath. 2011. 10. 036.

[9] Chapman S,Liu X,Meyers C,et al. Human keratinocytes are efficiently
immortalized by a Rho kinase inhibitor [ J]. J Clin Invest, 2010,
120(7) :2619-2626. doi:10. 1172/]JCI42297.

[10]Zhou Q,Duan H,Wang Y, et al. ROCK inhibitor Y-27632 increases the
cloning efficiency of limbal stem/progenitor cells by improving their
adherence and ROS-scavenging capacity [ J ]. Tissue Eng Part C
Methods,2013,19(7) :531-537. doi:10. 1089/ten. TEC. 2012. 0429.

[11] Watanabe K, Ueno M, Kamiya D, et al. A ROCK inhibitor permits
survival of dissociated human embryonic stem cells[ J]. Nat Biotechnol ,
2007,25(6) :681-686. doi:10.1038/nbt1310.

[12 ] Gauthaman K, Fong CY, Subramanian A, et al. ROCK inhibitor Y-
27632 increases thaw-survival rates and preserves stemness and
differentiation potential of human Wharton “s jelly stem cells after
cryopreservation[ J |. Stem Cell Rev,2010,6(4) :665-676. doi: 10.
1007/512015-010-9184-8.

[13]Heng BC. Effect of Rho-associated kinase (ROCK) inhibitor Y-27632
on the post-thaw viability of cryopreserved human bone marrow-derived
mesenchymal stem cells[ J]. Tissue Cell,2009,41(5) :376-380. doi:
10.1016/j. tice. 2009.01.004.

[14]Zhang L, Valdez JM, Zhang B, et al. ROCK inhibitor Y-27632
suppresses dissociation-induced apoptosis of murine prostate stem/
progenitor cells and increases their cloning efficiency [ J/OL]. PLoS
One,2011,6(3) :el8271 [2015-04-25]. http://journals. plos. org/
plosone/article? id=10. 1371/journal. pone. 0018271. doi: 10. 1371/
journal. pone. 0018271.

[ 15]Takehara T, Teramura T, Onodera Y, et al. Rho-associated kinase
inhibitor Y-27632 promotes survival of cynomolgus monkey embryonic
stem cells[ J]. Mol Hum Reprod,2008,14 (11) : 627 -634. doi: 10.
1093 /molehr/gan061.



- 792 - e

SEEGHR B4 2015 4E 9 H 55 33 255 9 ] Chin J Exp Ophthalmol , September 2015, Vol. 33, No. 9

[16 ]Means TL, Geroski DH, L."Hernault N, et al. The corneal epithelium
after optisol-GS storage[ J]. Cornea,1996,15(6) :599-605.

[17] Greenbaum A, Hasany SM, Rootman D. Optisol vs Dexsol as storage
media for preservation of human corneal epithelium[ J]. Eye (Lond) ,
2004,18(5) :519-524. doi:10. 1038/sj. eye. 6700693.

[18]Ichikawa H, Nakata N, Abo Y, et al. Gene pathway analysis of the
mechanism by which the Rho-associated kinase inhibitor Y-27632
inhibits apoptosis in isolated thawed human embryonic stem cells[ J].

Cryobiology 2012 ,64(1) :12-22. doi;10. 1016/j. cryobiol. 2011. 11.005.

[19]Terunuma A, Limgala RP, Park CJ, et al. Efficient procurement of
epithelial stem cells from human tissue specimens using a Rho-
associated protein kinase inhibitor Y-27632 [ J]. Tissue Eng Part A,
2010,16(4) :1363-1368. doi:10. 1089/ten. TEA. 2009. 0339.

(W H 17:2015-03-26)

(ARG T s ALIE)

2.4mm 10 TR E - AFE

ITmE FIR

HAT, B AT AN ETH AT /NE 1.8 mm, B 5 G819
P RESE AP st S B G T AR F AR fRA oty S 10 B
BN TSR K (intraocular lens, IOL) B, 2 %01 3 N 75 22 ok —
By RYIO, Bl T TOL b BT 5 vHAS [\, B b i) o 5 7
A5 o AR HT— AT R TOL B AL B R
Y LA R AE 2.4 mm B) ER TOL A9 IO J5 v o
1 ERSHE
L1 — %R BB S BT 2011 4F 1 ] % 2014 48 10 ] /EPY

T R IR B PR B AT A R R S
Phace)?ﬁﬁﬂﬂﬁ%fﬁ% IOL FE AR H i B 53 8, i 4 TOL It 119
FI B S 24 1) 24 IR, b 55 10 4 10 AR, 2o 14 ) 14 R 4
W 55 ~79 % V-1 66 % s A HTS W A WA OCHE 1 N 19
19 R, g BE IR MR OE R T N B S 4 S TR,
1.2 ARERFEAR IOL 28 i /K M 79 45 B2 g ( Stableforce #£)
TOL( 4 K/ %% 35 B £ 13.00 mm/6.00 mm) ( % [E Alcon 2
Fl) ;920H A4 S K £ N M B2 T (AVH #E) IOL (3% [/ Rayner 24
) (2K e E A% 12,50 mm/6. 25 mm ) ;5 5 /K4 7Y 4 192 1
(KR C A IOL (£ K/OL%#H E 4 12.00 mm/5.75 mm,
12.50 mm/6.00 mm) ( % E HumanOptics 2\ 7)), bS8
IOL By JB YeREEVE B 9 +1.0 ~ +28.0 D,
1.3 2R TOL By ARNR T R v 26 - B8 IR R A TR 3
UL BEFEAT 2.4 mm =P A RS Y) 1, SE IR B 98 ) Phaco/
chop 4b 31 L ARIAAZ , B fR TOL 56 2 %% B[ b7, 710 by B4R N
FEAE R TERG AR, R AL 8 T 00T A R Bl , FH A A Y 5 R BT A

FL1k ( phacoemulsification ,

F 000 HE A FE D0 DD O ) — AR R 18R oY T 4
2230 TOL AS /I, AR 15 /N B 30 43 B i, 3 24 9 4 5% A% 3B

oy RSy N TRy HANSE AT IOt W, R R IR, A
A 58 I A — s g O 6] JE A L 1 o B ARORE 2 U0 1R, R X
TR (A1),

DOI1:10.3760/cma. j. issn. 2095-0160. 2015.09. 005
TEH AT 710014 V4 %2 2 R ol I IR B 2= Be
SEAEMEH : T2, Email ; wl22349@163. com

- R LR B -
AL@REHREEPT R T ERR

HARE KEF

@%3

E1 X IOL W AR I REE  ~ MIH%
E YT 5o AT — B TS L 5 b < 2 B0 R BB L 7 1)
2 #R
2.1 IR TOL 6 A RF AT I TOL #7522 50 [A]
JEMEMTRL, O 5 B R R RO IR R (R 1,8 2) . 2011
4E1—10 HAE A 920H 745 B TOL i 4 IRFEHC L TOL B X3
MY REVE K IOL 5Ty 2 AER >, SR )5 7 B o R B
Wi TOL I JC 2 14 i 3 — %6 43, Wb 2 IR TOL 4 0 2 41 H 4k,
e FROCYT R PG B 1 N TOL A8 5% i fi e 0 AR 8 2 2
AVRET D L (1 3) o

F®1 AEAMKRFMER IOL RPEHEE(n/%)
ST J5 B B TOL i BR %

10L #4 Jit R %%

sy JGIERR JEE AR
BIE Tgw mr mmw
BiKENEREE 9 4 3 1 1
FOKPEWNHEREE 15 12 0 0 3
&t 24 16/66.67 3/12.50 1/4.16 4/16. 67

T TOL: AT AR i
r _ Ui

RO

B 2 IOL#E)\?RqJZiitE’JiﬁMz/R A:SA60AT A IOL # A )5
EEH%E%(<1),YIZ[£IK%% B:1OL %% J5 ] WL 22 /0 1/3 J5 42 R 1
(<)






