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. Different concentrations of disintegrin
. Echistatin in inhibition of long-term posteri-

. or capsule opacification in diabetic rabbit

+ QIAN Guang-Xia, TAN Shao-Jian,LIANG Hao,CHEN Ying-Ying

‘ [ Key words)] disintegrin; posterior capsular opacification ; proliferating cell nuclear
¢ antigen ; apoptosis ; diabetic rabbits

[Abstract] Objective To observe the inhibitive effects of different concentra-
tions of disintegrin Echistatin ( Ecs) on lens epithelial cell ( LEC ) proliferation during
long-term posterior capsular opacification( PCO) development ,and discuss the safe con-
centration in the eyes of rabbits. Metheds Diabetic rabbit models were established
+ and randomly divided into control group( group A ,surgery anterior chamber were injec-
+ ted 0.2 mL of distilled water) and experimental groups( group B,C and D,surgery ante-
rior chamber were injected 0. 2 mL Ecs of 5.0 x 10 ™* pg - L™',7.5x 107 pg - L',
10.0x107° ne - L', respectively ). After injection, cornea, anterior chamber and PCO
were observed under slit lamp. At postoperative 6 weeks, HE staining was performed,
¢ proliferating cell nuclear antigen ( PCNA) expression in LEC during PCO development
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ii:;eei (;ztti:-{\é/i[i;?loo’ 22001;‘4 : was observed by immunohistochemistry ,and TUNEL assay was used to detect the apop-
+ Foundation it.em; Na;ional Natural ¢ tosis of corneal endothelial cells, retinal inner nuclear layer cells and ganglion cells. Re-
+ Science Foundation of China ( No; ¢ Sults HE staining showed that the corneal endothelial cells arranged regularly with no
+ 81160120) + edema,the structure of retinal internal limiting membrane and each layer of tissue were
*

+ From the Department of Ophthalmolo- *+ unchanged ,no significant drug-induced damage tissue was appeared in each group at
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‘ gy, the First Affiliated Hospital of ’ postoperative 6 weeks. There was statistical difference in PCO grading among groups
¢ Guangxi Medical University , Nanning ¢ (P =0.011). Immunohistochemistry staining showed that the average optical density of
¢ 530021, Guangi Zhuang Autonomous & peNA expression in posterior capsule of group A, B, C and D were 0. 499 + 0. 043,

¢ Region, China £ 0.484 £0.055,0.422 +0.012 and 0. 340 +0. 031, respectively  there were statistical differ-

*R ible author: TAN Shao-Jian, *
; “esponsible author: ao-Jian , ences between each two groups except for group A and group B(all P <0.05). TUNEL

sooecoe +-s method show that there was no statistical difference in the apoptosis of corneal endo-
thelial cells,retinal inner nuclear layer cells and ganglion cells between each two groups(all P >0.05). Conclusion Ecs
with 10.0 x 10 ~* g - L~' can not only obviously inhibit the development of long-term PCO in diabetic rabbits,but has no
obvious toxic effects on intraocular adjacent tissues,so 10.0 x 10 g - L' Ecs can be used in further study.
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(€8] F%0F; ARG N B MBHEIR; BT 4wk
[BE] BB MEHFIERERE E S & (Echistatin, Ecs) 4% fk & %1% 41 )& £ & W ( posterior capsular opacification ,

PCO) & A 342 ¥ k4 £ 2m i (lens epithelial cells, LEC) 3§ 78 49 3 4F A, AR L AR Mgk, FiE BB RR AR
A REAL A 3 PR (A 20, REERT BN EABA 0.2 mL) ; 23648 B 40 C 41 D B ( REMEH» A EAS.0x107° pg - L7
7.5%x107 pg - L7 10.0x 1077 pg « L™" Ees) , RGBT TR A B 3T 5 & PCO H oL, RJE 6 ABRM, ¥ MG K HE
F &, B RIFMBALF ERE N PCO X Ad 42+ LEC 38 74 20 ie4% 3 & ( proliferating cell nuclear antigen, PCNA) # %& 1% , TUNEL %
Al A R e AL A 2 M B R M A Em R AL, R OHE R EL R R T, RS 6 BALA RN L mieHE
FIEF R AR L & BB AT, R A R BB R, &4018 PCO R £ A4t E
SL(P=0.011), %EMABALE RN EH)G £ PCNA R XX 2 7,A4 B2 CH.DMM-FHEEEIMH»H A 0.499 =
0.043.0.484 £0.055.0.422 +0.012.0.340 £0.031,B 205§ £ PCNA Ak 5 A £ FAAHFEL(P>0.05) , K415
Hrbix 2 A% FEN(3H P<0.05), TUNEL skt B0 74 2 1 R 20 f AL W JEAY 23 e 2 % WA B m I — &
WM, &R A T R LA R £ F (%A P>0.05), &t 10.0x107° pg - L' Ees 45 f o5 32 41 PCO B A8 2 47
FAER , BT AARAR B E B R B A AR, B b T R R R AT B AT

[ RFLET R ,2014,34(6) :506-509 ]
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Jii & M N & ( posterior capsular opacification ,
PCO) B NFEAR G i d W IE & AE , e R BOR 5
P FRRCT B 22 B DR B8 PCO 1Y 2k
S 5 T OE R OB S, LR A5 R () A HE S 17 1
it . EABRIEEN 2% & % (Echistatin, Ecs ) 1]
A ) A4 S fOIR AR L B 2 B (lens epithelial cell,
LEC) BZEF GTA2 MA " o DRI, AR 5256 5 16 W
GERIRIR BE Ees 7515 PR o BR b R AR 375 3 A ) %
PCO LEC Y458 iy 0 6l 4F F] S B B2, Oy Ees 1697
PCO FEfit— & i HLS IR

1 HREH®

1.1 s

L1.1 KWz Fioi=kRpfle R(WH) b
BRI LI Zh Y L) MEREARR AR 2. 4 ~
2.8 kg, IRERKA IO o

1.1.2 &5 F  Ees( 3£ Sigma 24 #], P s
KA 2 108 K BT 6 TG ) S 0 T R R ) 5 I A g
([ Sigma 23y w] ) 5 KSR R VSR CHOR IS R
TSP, AR ) 570N BT S 58 40 A% B0 i ( prolifera-
ting cell nuclear antigen, PCNA) B4 73 PP A ( 270 15
) sSABC (DY 51 /M B 16 ) 12050 & M2 DAB
2R & (DU ) s TUNEL 4 g 9 v 100 &
(#& [ Roche 23] ) 5 MBE 73 A A | MBI 48 2% (56 1
SRAEANF]) s AR BT  IRBE R AR BT
TACBE (TR BT gl ) 5 9 BRIEMR 20 b £ 48 (1
ER KA.

1.2 FHi%&

121 SMEE R RAE R
AR KT P 2% K P O M BE 2 90 mg -
kg ™S RE PR e B R, 24 M BB SE 2 T 12
mmol « L™ Ry @B 2, XF T B e B T 16
mmol + L™" 3%, AR 4 M B (B 45 T B R S KRB S
= R FE 12 ~16 mmol - L™', 16 H 16 IR
(A HR ) B PR s fe 4% B LB 2R3 43y o BRAH (A
)3 WA (BAH. CH. DY), A4 H(4
i) .

1.2.2 ZG¥pab 8 16 HAB R mpE R e, B X
Ge AT MR i [A]— AR F AT W] AR AR B S R . A 2]
REEHT i AZE87K 0.2 mL, B 40 .C 41.D 4435l
HEAS5.0x107 ug - L7 7.5 x107° pg - L7,
10.0x107° pg « L™ Ees ¥ ARJ5 AR KE R
FEARAS RN Bl HE 5 IR AR IR 7 ~ 10 d, Bk 4
Wo BEIETRIUIRZE 0] PN T , B2 A /K i i
B AR

1.2.3 [GARME ARj51d3d.7d.10d.6 &5
FHZLBRT 5 3ok B8 A5 25 A J6E LT o A0 PCO K AR L
f PCO KAAEBLHE Odrich PCO 434%™ 0 4 i1
1 9 B2 IR, RE B S IR S SR BN T 172 )5
PERFET AR ;2 2 vh BEVR , BRI DL IR IS B TR 1 i

FURT 172 Jo e BT A3 9. e 2R M, ANieE W
RIS

1.2.4 ALREBZEHRE K56 A SR %E
TEALBEAS A A BRI 40 g » L1 22 38 i i o2
6 ~7 d, 2B CEE K, ORI TR, A i, 1)
R o HE Jeta . U) R # B 2R R, &8 R OB
2K, IARZRYAL S min, FRK P PE, ShERWTRS 41
130 s, ARAKIRH 15 min, BHHLLHE 2 min, & LB
KGEWR, B R, A4k SABC ik —HIRB
W6 FETRE 20K R FR 5388 30% H,0, FEilR A 10
min; F R & &, 7 0. 01 mol - L™ MM R £5 28 i
(pH =6.0) HEE 10 min; FE RT3 51 5% BSA
A1 ] 30 min, PCNA —#1 4 C 31l 5% 5 130/ B
IgG 50 plL,37 CH#HF 30 min; SABC & &4 37 CHif
FH 20 min, 44 B A PG A 0.01 mol - L' PBS
(pH=7.2 ~7.6) #hyt. DAB W0 G R RE YL, £
PRS0 Ab T, B o S50 . PCNA PHM:SR A
AR AR S AR B A, THOA FH M 40 M T 3O 5% B R
(average optical density, AOD) = i OD {H/ S H R,
e 3E A WU T Bk U)  EALIE L 6 S A A
B SRIFRIbREZE

1.2.5 TUNEL %% il B2 /) B 48 B | 41 I BR 48 Al
BT ARJG 6 JARE R S AR MR IR, 5 = F R
5 0 LIRS 22K (R4 80 3% H,0, =il E ] 10
min; F R A8 &, 7 0. 01 mol - L™ M iR 5 2% i
(pH =6.0) &% 10 min; TUNEL fZ 1 # ( TdT J )i
W+ PRICiE) S0 w8 & 37 CHEF 60 min; 4L 5]-
POD JEA W 50 pL 1% 37 CHEHE 30 min; DAB i
@ I ARRE Y BRI oAk T B . ot
2 AR T FEBLIE I 6 A mifis B ( x400) , P4 140
0By Py e = B N D i R N e 2
KWZJZA T 4i L i) AOD i, AOD = i OD {H/ &
T,

1.2.6 ZitZEHiE HIaLl v £5 Fox, R SPSS
16.0 B AFEAT AL P, Levene A 77 22 55, 45 4[]
Pl A R B R 2R 7 22 43 B, 4% 2L 6] PR R LE 3k
LSD K5 ; SR TR AR FRE K, P <0.05 227 H
Gt E L.

2 #HR

2.1 RIEMEER A4B4.CAKDARE
7 R B [ P2 3 1 £ IR e B 0 1 L 4 4L FR K
B FARSG 3 ~5 d SEAMKEZ IE# ;A 415 B ARG
Wi B A, TARJG 3 ~5 d JeA %, C 41.D 41
Hip B TR 6 ~7 d IE FH# .

2.2 Bk PCO fER 4 LLIE RS Gl Stk ik
SR ARG 6 JH 7T UL % 25409k BE [ i, PCO 2
FEWAS , % 20 ] PCO 43025 A Gt 8 X (x =
11.134,P=0.011, {3 1) ,E&ﬂﬂdyﬁ.){j‘tﬁi PCO %
5 i BB Ees W AT 5,



- 508 - http .//www. ykxjz. com

REH BT ER 201446 7  534% ol
Rec Adv Ophthalmol ~ Vol. 34 No. 6 June 2014

F1 RJF6 Fr&4EPCO H&IER
Table 1 PCO grading in each group at postopera-
tive 6 weeks

Group 0 1 2 3
A 0 0 2 2
B 0 2 2 0
C 0 4 0 0
D 2 2 0 0

2.3 HEZ&ER K56 HMEE EUg I
AR NN B AN HES R 5T R DL K Bl A0 1 P

TR S A SR R A5 e B (1), R W 254 5| ik B
LA RN

2.4 BRALAUFZIRNGER PCNA Rix K
JG 6 gk a2 R ok (K 2) A 455
JEER] WK i PCNA FHPAE: R, B ZH 40 A] L4 2 PCNA
PHMEZRIR, C 2 J D 41 7] U/ & PCNA FHM:FRIE, JC
HEDARD, K56 A, SAuERARIT¥E
Y (F=5.638,P=0.012);B 415 A 41 PCNA FH:
FRIREF TG 2EF (P >0.05) , R4 P L
BESWASRITFE (¥R P<0.05, 1L3%2),

Figure 1  Pathologic graph at postoperative 6 weeks( HE, x400;1 :Cornea;2: Retina). A ; Control group;B:Group D A J5 6 JE iR fGH & F (HE

x400;1: FAE;2  ALREE) o A IEZL;D.D 20

Figure 2

Expression of PCDA in LEC at posterior capsule in each group(SP, x400) ,LEC nucleus was positive stained with brown-yellow. A-D:

Group A to group D 415455 | LEC th PCNA (3635 (SP, x400) ,LEC 400 P R v S ks #E i, A B .C.D 43510 A 41 B 41 .C41.D

il
®2 RFEHERRER LEC PCNA BRIZER

Table 2 PCNA expression in LEC at posterior
capsule in each group (x £s)
Group AOD I3

A 0.499 +0.043 -

B 0.484 +0.055 0.581 "

C 0.422 +0.012 0.016"

D 0.340 +0. 031 0.000*

Note : Compared with group A, * P >0.05,*P <0.05

2.5 AENEARMEAMEMABHEATER
TUNEL 2 U057 4500 8 1 BH P8 20 M A% S A48 €, AR 04
T MUA% S R (0 o A ZELR] A JI5E 1A R 200 L 0 R ) 1)
P28 75 240 B J2 S A% 2 A R T 15 O e B 2% S 4 T
Gt B (¥ P>0.05, 0% 3-8 4)

3 g

AR R, BRI B E T AN R T ARGIT S
PCO (%% K 10.0% ~57.7% , H 5G] (4R
7T BT N A L AT 3 IF A B I R B
RIRARJG 2 Jih PCO JE s 71,3 4~ H 2 PCO JE
AR T o BRI e & A PCO B f S0
ARJG 10 d, F BEW NARIE 6 HP,PCO KL KK R

x3 BAUMEHEZTHEZENRNZEHBKE
TR

Table 3 Average optical density of retinal ganglion
cells and inner nuclear layer cells apoptosis in each

group (xxs)
Group AOD P

A 0.241 £0.018 -

B 0.251 £0.013 0.543*

C 0.255 £0.032 0.366 "

D 0.269 £0.021 0.090 "

Note ; Comparison among all groups,F =1.180,P =0.358 ; Compared with
group A, " P >0.05
®4 BARBRARABAATER

Table 4 Average optical density of corneal endo-

thelial cells apoptosis in each group (x%s)
Group AOD P

A 0.296 +0. 040 -

B 0.304 +0.035 0.722

C 0.332 +0.024 0.137

D 0.342 +0.025 0.067

Note : Comparison among all groups,F =1.851,P =0. 192
o P % de S 25 B[R] B4 R AR A, U B IR TT RE
NN PCO BN — P HER R,

1E PCO WA Sk it firp A Rl B %
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YEH. PCO LB TGS 1Y LEC 248 H4 78
HAHEAL, FEGRRIA PCO KA AR 21
TE TR AN Z2 100, A 4% LEC 2210, 2 20 i A Ik Joe
(extracellular matrix, ECM) A4 18 £ B 324 . Ees
J&F Disintergrin 2% 1) — bt , HA H G AH L4 43
FHURIRE L o PRy seae g e m
F5 Ecs G L 45 #) 1Y) Salmosin 1 Kistrin il )5,
5% RRZAR e, BT BT R S LEC A 2GR AT 8 A
A, TR PCO /Y % i , I HLGE A R L I RS A 490 1Y
A X JC B P P o TS 28 45T B 5T & B Ees ]
I 1 A PRI T A 0 0 5, i LR T, 4
FER IR0, 9/ ECM TAR T 2 2 2 05 30 1 e i
H(5~20) x107° pg - L' Ees %H&SM A LEC 41
Pk SRAOL/04 1y A= A< BLAT P4 T, 52 B 4 1 79 44K
G B PR AR AT 1, VR B 20 x 10 ™ g+ LI
Uik RIEFE IR, AR IRt [A] B A 2R
BUHFTHIAFGE 7 (5.0 ~15.0) x 107 pg + L' Ees
Xop A PR S0 (10 d) PCO 43l £ FH , &5 SR Uk i
15.0 x 10 wg « L™ Ecs %A I Py Bz 40 i Kz 08 I st
A B A B R0 U TR RO A SEER A ST Tk
k(5.0 ~10.0) x 1073 pg - L' Ecs boR T SR
PCO &A= (6 i) il A ]

T8 ok A AE A [ M B Ees 59T 3K, B8 0 %
T i RARFE AP IR IS 5 3 LEC H PCNA fiy 3%
ik AE R I Ees J& 15 REIN I J5 4N LEC 145 19 4K
i, T IEFE Ees TEAE R fe PCO BRI v il A 280k
. PCNA J&— P AE 3G 5 240 il b 5 il sl 6 58 i %
WZ K, TR G IR SR IF L He i, S HH ik 5]
iU, AL PCNA AR 199 S 0100 45 S M i, il
il PCNA AT AR 45 3t PP 4 40 i A9 38 SRR 25, ml A
I LEC S5 P USSR o AP A R R
C 41 D ¥y mT B R 4] J5 #E /B LEC  PCNA 35,
EJG H M 1E F Ak, UL Ees X PRI e )5 48
b LEC 3455 HA B R fIfE AT, M B 41)5 %M LEC
1 PCNA Rk 5 A T 227 [FIBTFER AT T
WEE PCO 43[Rl FEIER] D 4 Ecs X85 IR o2 PCO
T AR I o LR A LI AT BB Ees 5
LEC R # 5 R Z LG Mk 7 #4558 5 ECM
54 ARME AR A2 B, s> T LEC 55 2R
REFEHER 46 LEC 5558 XA ATRE i — 2 T e, i1
o, Bl T PCO T L. H BEIEE, 10. 0 x
107 pg - L' Ees 7EMHRIT e PCO FRRY o (i 2 A
R SR i — PR A e

K HE Je 6,35 W5 21 # 5 SRR I 1 1 22 Ak

RI,B L C 4D 25 A ZH £ JIE AR W) 5 20 2R 45
FYTEI B 25 5, R WAL S5 B B 5. TR
i TUNEL P46 AR R PN R 200 i S R D) 68 ot &2 47
)2 S NAZ Z A PR TR 2 80, B 21 .C 41D 4
X HIR PN R 20 2 20 (55 ) I o 2 B 2 25 4 (A )
L) 34 o 3t A 3, LA A oA & A A R R T, 16 PR
10.0 x107° pg « L™ Ees ZEHR YA A2 410

B2 ARBFFEIERH 10,0 x 1073 g - L™ 'Eecs TE
PCO (I i HPxf LEC {38 5 B 304646 A, ELGHHR
PIAH AR e A 2 Te I B #E AR A, B e o] DLk
e B A R PN P AT ) 22 52 B F 5, A LA I PR L
AT BE I i W I — T
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