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@ qq. com ¢ [Abstract] Objective To investigate the effects of disintegrin echistatin on PI3-
. o K/Akt and ERK1/2 signaling pathways in the posterior capsule opacification ( PCO)

WS B HA:2015-12-15 s model of diabetic rabbit. Metheds Rabbits were induced diabetic model (n =24),

EE :2016-02-03 + then accepted extracapsular lens extractlon and injected 0. 2 mL distilled water ( con-

ARG e + trol group;n =12) or 0.2 mL 10.0 mg - L' echistatin ( echistatin-treated group;n =12)

CEETH: R ARPFREY | ; ;

14 5 481160120 4552 5%« into the anterior chamber randomly and intraoperatively. At postoperativel0 days and 6

S . . . . .
(EEBAL 530021 PO 3 weeks, PCO severity of two groups was evaluated with slit lamp microscope, and the
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posterior capsules(n =6 for each time point) were extracted to analyze the level of Akt
and ERK1/2 mRNA. Results At 10 days postoperatively, the number of grade 1 of
PCO in echistatin-treated group was lower than the control group,though there was no
significant difference in PCO grades in the two groups (P =0.093) ; At 6 weeks postop-
eratively , PCO grades of the echistatin-treated group were significantly lower than those
of the control group (P =0.006). Akt mRNA expression in control group and echistatin-
treated group were 0.981 7 +0.380 4 and 0.481 7 +0. 166 5 at postoperative 10 days,re-
spectively,0. 651 7 +0.204 7 and 0.401 7 £0. 151 3 at postoperative 6 weeks,respective-
ly,the echistatin-treated group were lower than the control group (P =0.015,0.037).
g ERK1/2 mRNA expression in control group and echistatin-treated group were 0.948 3 +
. 0.227 5 and 0.610 0 £0. 280 6 at postoperative 10 days, respectively,0. 921 7 +0. 299 4
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. and 0.465 0 £0. 180 0 at postoperative 6 weeks,respectively,the echistatin-treated group
. were lower than the control group (P =0.045,0.009). Coneclusion Echistatin can in-
. hibit diabetic rabbit PCO occurrence and development after extracapsular lens extrac-
. tion,, which may be related to down-regulate the expression of Akt and ERK1/2,then in-

hibit the PI3-K/Akt and ERK1/2 signaling pathways.

(KgiR] FHE6F;AkGERKL/2; /5 R G AR 48Rk
(AZE] Bm Xﬂu%%{:ié\% echistatin 3§48 i Jm S KM & W R & F 45 5 18 3% PI3-K/Akt A= ERK1/2 &) %96 , A5 F K F

LRt echistatin $94E R . Fik %i%ﬂéﬁi%%&ﬁ(n =24) AL FHATIE R SRR BN R, R
R HAGA (BB ,n =12) % 0.2 mL 10.0 mg + L~

52 AEAN 0. 2 mL

" echistatin 7% (echistatin T4, n=12), K& 10 d % 6 J& (FA A6 5

6 BR) , A MkT BN AARIR PCO 5% 7, Bl it 333 KR & A RT-PCR #4405 £ E415 % B -F Akt ## ERK1/2 mRNA
REHR, R KRG 10 d 8B 840 echistatin FFU20 PCO 5B b3k 2 F R4+ 5 & SL(P =0.093) ,42 echistatin F 28 PCO

1 Bk T xF B 20 ; KJE 6 JF echistatin -FFi28 PCO 28 3] 8 SAK T x5 B8 20 (P =0.006)

s+ B 40 A= echistatin -F 7120 Akt mRNA

HaxtE K FARE 10 d 55 %5 0.981 7 £0.380 4.0.481 7 +0.166 5, K5 6 B 4 %) % 0.651 7 £0.204 7.0.401 7 0. 151 3,
echistatin FF483 B 4% F x4 (P =0.015,0.037) ., 3+ 8 4AF= echistatin FFi4L ERK1/2 mRNA Agaf % ik % K5 10 d 47
4 0.948 3 £0.227 5.0. 6100+O 2806, K56 JA45 7% 0.921 7+0.299 4.0.465 0 £0. 180 0, echistatin F T8 B BAK T 2+ B
éﬂ(P 0.045,0.009) ., &it 4 echistatin ¢ ¥R I% )G K G W6 K A F B — eI R R, L& A dghuk) T

B 5 I 41125 B F Akt Fo ERK1/2 Fik | BE do P42 % 38 8% PI3-K/Akt #= ERK1/2 #9454 £

Ja &A% 1 N B ( posterior capsular opacification,
PCO) & W B A J5 S W I R . A o 8

7, AR DR B B I IE B A B AR A R 1Y
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HARS 10 d 2 PCO JE i 0, R J5 6 Jil 2l PCO
T B B3 1 A ST TR R SR 14 d S 3
ASHY . %P 10.0 mg - L' £ A2 echistatin
REL AT THDRE PRI SRR T dietR A L Bz 4t (Tens epithe-
lial cell, LECs ) i34 51 TR A I K-8 %% 734k (ep-
ithelial mesenchymal transdifferent, EMT ) 1 il
PI3-K/Akt il ERK1/2 5 i &% & K ) T lif (558
%, AT R, WAL Akt A ERKL/2 ATfE i LECs
(ORI ERS T EMT' ™ ARS8 R 1] RT-PCR 108
BERHEL R echistatin XPHE R T PCO JE it 72
55 Akt Fl ERK1/2 KRB0 , #1105 5-5%
SIE P& T echistatin [VE o

1 MRS

L1 MR

L1.1 SEISsh¥)  (EREHE 2 Kt 24 1, e
ANBR 12 Al AR BT 2.4 ~2. 8 kg, HRIAFA AR L5+
W ERR R s P b iR, SR Sh Y
(R % 5 0 T 24 T O o 5 IR B 2= i 98 27 25 (AR-
VO) T3l s By #E , JF Hae ) PR ALK
e I 5 ot

1.1.2 FERFEMFE MAWE LESR
echistatin ( 2 [E Sigma-Aldrich 2\ 7)) , 2 28 5 i B
FRZE R AR (SEE A A W), AR R
W (= [E Sanofi-Aventis 2y &) ) , TRIzol ( 2 [E Invitro-
gen /A7) ) , PrimeSeript RT reagent Kit with gDNA E-
raser SYBR ® Premix Ex Taqll ( Tli RNaseH Plus) .
PCR 59 (K % Takara 2% F]) , 956 7 PCR X
(Light Cycler 48011, Fij+ Roche /A #])

1.2 7%

1.2.1 WBRFEERWESL ZKEMK8 h 5, ¥
BTV 2 K G DU AR e 90 mg - kg T HRZR K
TEST AR AR (n =24) | Y IR B 1548 2
JARF 12 mmol « L~" i Ry gl 2y o X I v o
T 16 mmol « L™' 35 AR IR 45 T 52 B 48 |
I 3R, MO i 7E 12 ~ 16 mmol - L7111
1.2.2 #ERFBR PCOBREILSHAE MW
WIBFFTAE T 24 FUAEBE R Ih i PR R 24 TR (£
R FEREAL A 21543 X REZH (n = 12) Fil echistatin
T (n =12) , BR2H PS4 10 d(n=6) F1 6 [
(n=6)2 Wf[a]F. ARFIEEEEEK 8 h,24 HA
IRIRE PRI e A7 IR R AR MR, 947 &R A 22 S1 4k
Ao AREEXS BT P WA 0.2 mL KT8 281K,
echistatin T 20 B 5 N7 EA 0.2 mL 10.0 mg - L™
echistatin ¥ . T A T ARG [ —ARE 2. RiF
10g- L7 B4C R IR.3 g - LT ZAT R R IR K&
1g - L7 SRR A R, B K 4 U 7 W Ui DU 34
RO IIRAIRE , B K BT R

1.2.3 REMZE ARj51d3d.7d.10d k6 5
S0l 2L BT S8 A B L5 £ 1 i 5 S PCO R A1 L

%I PCO 4% ODRICH 25" fy b5 i 73 9% . 0 2« i85 W ; 1
PRI B AT IR BRI AU 2 172 Bl
TAIA2 25 R RE TR, BRI A UL RIS TR o 1 A
T 172 Jo R ;3 9. 58 2R, A REFR WLIRJE .
1.2.4 LEEEHREE PCR

1.2.4.1 ALRYE AKJ510 d J 6 JEmulkbses
ZEUHE PRI e, 438 BB FIR I 7. B R P o 282 0 8 v K5 oy
ARG P RGBT, IR R T - 80 Cvk4E, H T
RT-PCR il .

1.2.4.2 5|¥FE5 51975 K& Takara 2\ ]
it 3 4 R, P3-K/Akt %5 %), 5° -CTTCATT-
GGGTACAAGGAGAGGT-3" , FiiE51#):5° -GCGGAT-
GACGAAGGTGTTG-3 ; ERK1/2 [ ¥ 8| ¥: 5 -
AACTCCCCAGCGCAGTCTT-3" , F 5| 9.5 -AAC-
CAGCAAAATCCACCTCCT-3’ ;GAPDH [J%5|4.5 -
CCACTTTGTGAAGCTCATTTCCT-3" , FiE8| 9.5 -
TCGTCCTCCTCTGGTGCTCT-3"

1.2.4.3 % RNA 2EL. % 5% RT-PCR #i
KA TRIzol 7 2 B IR 44 J5 22 55 5 RNA, il 5 2
RNA ¥R JZ, MR85 RNA ¥ B2 0 H] Takara i3 % 5% 42
PG T 5%, ik LU 45 (RRO4TA) o 9EEE
i PCR AL B4, RO 454:95 °C 30 s WiAE M, 1 A~
HEFR ;95 °C 5 5,60 °C 30 s 4,40 4ME#F;95 C 5
5,60 °C 1 min, EL:THEZ 95 C,1 MFEH;50 °C 30
s A1, 1 AR

1.2.4.4 HECE RHAMEERNE H B
PCR =¥ #1142 GAPDH PCR =) Ct . #H
E AR 27, Hd AAC = ( Clypmpm —
CICAPDH ) bEEgl ( Ctl;lﬁg%[& - CIGAPDH ) RAabF4] o

1.3 SitZESh 8RR SPSS 16.0 4t
AT 34T 4541 PCO 43 G HRESCHUH R Wk DA%
PR, 255 R IR RN RG B0 o 45 21 35 R AR X e ik
EEAR TR AR = FRifE 25 (2 £5) FOR, B 255F
PER IS, R ¢ K LU A 2 57, P <0.05 2
FAGIEEE

2 HR

2.1 RERIBME KRJ5H73 d %FRE2H A& echistatin
T IR R S AR MR 28] s BRAS ) R B A o 7K i e
HI G N, (HE AR G RIEW AR ZR AR5 T ~
10 d WL RAESIFEAIR I IEH o

2.2 PERTRSE PCO SR IER WA RN RAG
10 d % 6 J& PCO Zr G ML W5 1, RJ5 10 d
echistatin il 20 FI X} R4 PCO 73 Lb 3 24 55 L5t
122 X (P =0.093) ,{H echistatin T-#iZH PCO 1 2
AR (1/6) DFXFRRAL(4/6) ;KRG 6 J echistatin
Tz PCO 21 W i AIG % BRZH (P =0.006) .

2.3 Akt mRNA RiETH  ARJE 10 d, X FE4LA
echistatin T 7 20 Akt mRNA A X 589 5K
0.9817 £0.3804.0.481 7 £0.166 5, 2545112
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x1 ARF10d % 6 EFA PCO 53 LK

(n=6)
PCO 434% 1(.) d - - 0 ﬁ - —
XTREZ  echistatin THiZH  XTHAZ  echistatin 141
0 2% 2 5 0 1
12 4 1 0 4
2 %% 0 0 3 1
3 4% 0 0 3 0

BN (P=0.015) ; RJ5 6 Ji], X REZHL AN echistatin 7
2 Akt mRNA FHXJ 3Rk & 53514 0. 651 7 £0.204 7,
0.401 7 +0.151 3, £ R H G2 E X (P =0.037),
P27~ echistatin XPBEPR I o AR )G Akt mRNA FE3k 4
HE A B

2.4 ERK1/2 mRNA FET AJE 10 d, % R4
il echistatin T4 ERK1/2 mRNA %} 2255540 5
$70.948 3 £0.227 5.0.610 0 +0.280 6, %A 51
RN (P =0.045) s R)5 6 Ji, X BEZL F1 echistatin
TF-#igl ERK1/2 mRNA X} 356840504 0.921 7 +
0.299 4 .0.465 0 +0.180 0,2 AL+ L (P =
0.009) . #&/K echistatin 7EHE R S A S5 BERE A 5L
Hofishl ERK1/2 mRNA 353k,

3 iFig

X MR PR R BT &, BRI 5 PR RIS R
14375 B, AU R — A0 70 1 ARAIE , [R) et 2
AR A A BB AT AR S A M BB BE IR Y7 (U & b
DR 95 400 Do) 35 A R B A P B ) ) AR . PR
JCH R PR 8 5, BT B PCO (IR A &
L

R ZAE o N 2 T A B 4, R
IATE LECs S2r4igns b5 AU EA BB, i
HHA P R4 D, 3 5 800G T e e 3 3R T
P, A5 0B PN {5 T e, T R A 4 g 1
g B B o Ak %S 3, PI3-K/Ake Al
ERK1/2 i % 248 & R W T iiE {5 5 1%, IYENGAR
£sl10) 4 3 ERK1/2 il PI3-K/Akt {355 % 7 {2 1
LECs [ 3% 58 ; JIANG 257 B 5% & 91, PI3-K/ Akt il
ERK1/2 38 & nf {24 A LECs 3% ; CHEN 258 1
YAO 251 gy 158 0] 5B 7%, ERK1/2 1 PI3-K/Akt {5
538 % T JE P LECs fy EMT 5 #2 . 2R BN BEEAR
J& AR Al T ERKL/2 Fl PI3-K/ Akt {5 538
PRI AR IG5 B LECs [ %8 1T A2 F1 EMT b 72, i
MZ5AR G PCO B . Ml Bz A& RThe,
BB F 3 ERK1/2 F1 PI3-K/ Akt {5 24E 55 & 2T
Wil PCO A R I 4505 % o

BRAERRFNR P OB N T2
Bl 5RG R B A B3 FESPESE A MM FH 120
FANE A RIAR R Z IR 58 A Z ML A, i
MR 3% & 2T e, echistatin J& L8 4 2K
W) — B, A ST RE , echistatin GEAT &5 i 1L /MR
42 SHAH 2 B 58 ] % PR echistatin 3l

TEPHBIHE A2 avB3 FI FAK {5230 %, AT A i) EMT
e, RTARESS IR B /R,10.0 mg - L' BB A XK
echistatin X 4 JR 5 G i R AR 4% B R 5 )5 2
LECs (3858 EMT K 58 )5 A B E A il 78 1, HoxF
IR P AR AR B B B G W R AR A AR s
B3R AT AE 5 R 8 AN R 5O 10.0 mg - L7
echistatin R AR PR S IR AT 7, EBAR S 10 d
% 6 J& , echistatin T-#i2H Akt il ERKI1/2 mRNA ik
BT A R RS 10 d & 6 JH,
echistatin T-Hi2H PCO 51| B &t B A%, W5 IR 2 PCO
MR R T3z Bl . 5 FRATT Y S 00 25 SR AR
CHANDLER 2" 338, {di B AR-12 45 S5 P4 Akt
MBERR LB X p-Akt 5, AL p-Akt FIEFEAL, PCO
iRl LECs 38578 2 B4, PCO 1 % 8 52 21 W] it
. KAYASTHA 21 BiF 55 ) 7, 2570 3 1A i
(andrographolide ) V] 18 15 BH W MAPK ( f44% ERK1/2)
{55 18 %, JE 1m0 ) LECs EMT 3 7%, 48 7 9
MAPK {553 #% 1] T- 71 PCO H9IE i, TIAN 200
FEINAR B, W A% R (rapamycin ) ] 8 52 # i) AKT/
mTOR .ERK }% JAK2/STAT3 {23 2% , ¥ i 12 gk JiT
YA K R T8 1 LECs [ 12, R BI#0i AKT/
mTOR .ERK &% JAK2/STAT3 {53 J& 45 1l GE AT L1
il PCO W& &, RILIRATA AR SL G h LA R
echistatin 8 12§ BH T 8% 5 2 19 D fig, 261 40 ) T e (E
S FAES T Akt #1 ERK1/2 mRNA 355, )
AR H 78RR R 5 PCO Y & A2 R, BAEK
W, 5558 % - Akt Fi ERKL/2 43 B8 2 B 2R F R0
1THY, AL, echistatin X 4 IR 9% 2 AR 5 PCO JE Al it
e Akt FI ERK1/2 85 [ 33k 1952 )y g 23R A1 45

ZE TR, ARSI 25 R B R L 385 # echistatin
AT AR DR R 96 P itk 43 R JE PCO 19 & B &
B, HRAENHIPTEE S echistatin TS R T 5
25 % PI3-K/ Akt Fl ERK1/2 ffE 8645 55

S 3k
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