612 R BB R 2014477 34%  HTH
: : http .//www. ykxjz. com Rec Adv Ophthalmol  Vol. 34 No. T July 2014

$00600800600400600400€00400€0040040040000S0000S00S00S00S00S00400S00400800400400400400400400400400400600400600400S

o BISTHET : BRI, 10 "*E SEROGHEL. B IR 5 B TR i i AR i AR R ML & 7K P AGE 71 IGF-1 E G ﬂ:&%

oeocoe

. A% echistatin X~ Y[ T ] BB EE 201434 (7) :612-615. doi: 10. 13389/j. enki. rao. 2014. + [ SRIGFF 3T )
‘ 0168 .
(: L ZSIh SISk 2SIk ISR JeIeh JSIeR 2ok 2ok 2SSk 2SS 2SISR JSISR JSISR 2SIk 2eiek 4 SOOGS0 SOC 0:'0(:'\0(::;0(::;0‘&i

*J*b?ﬁﬁ'a D%ﬂi/w/ﬁﬁELﬁq]ﬂ:ﬂ &M EIKDP AGE
A0 IGF-1 L R EEES XK echistatin X _—FHISZ 0T °

Ripp O REE ARAEE

400400400400 40000S00 S0

s wwmn o oo e 5 . Levels of AGE and IGF-1 in serum and a-

e A L . queous humor of posterior capsular opacifi-

G507 (0) L mait- e . Cation models in diabetic rabbits and effects

e e . of disintegrin echistatin on them

ffiﬁ"itn g‘j’fN ﬁyg'gfiirfﬁfﬁ + CHEN Ying-Ying, TAN Shao-Jian,LIANG Hao,QIAN Guang-Xia

* date , associate Cilief physician, Tel; + ¢ [Key words] posterior capsular opacification; diabetes; advanced glycation end

¢ 86-771-5356507 (O ) ; E-mail: cheny- ¢ products;insulin-like growth actor-1 ; disintegrin

¢ ingying_cyy @ 163. com ° [Abstract] Objective To investigate the levels of advanced glycation end prod-
: ucts (AGE) and insulin-like growth factor-1 (IGF-1) in serum and aqueous humor of

e#e B #4.:2014-03-20 ¢ posterior capsular opacification in diabetic rabbits, and observe the effects of disinte-

& 1Bl B #9:2014-04-21 grate echistatin ( Ecs) on them. Methods Twenty-four New Zealand white rabbits

| AURE R « were randomly divided into three groups:control group,diabetic group and Ecs grou
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. H (42 :81160120) s The rabbits of diabetic group and Ecs group were treated with ear vein injection of al-
0 {EEBA.530021 R TN, ‘ loxan. The rabbits of control group were given the same volume of sterilization distilled
& VY EERF R — MR B B AR ¢ water. After the model constructed, all the rabbits were implemented lens extraction
’ BIRAEH : 5 i, E-mail : shaojian- * surgery. During the surgery,the rabbits of control group and diabetic group were injec-
¢ ta“@.163' com ® ted with sterilization distilled water into lens capsular bags and the Ecs group was injec-
: iiﬁ:;eej ?izttee:;l\:i i? :iglli : ted with 10 mg - L' Ecs. The serum and aqueous humor of rabbits were extracted at 10

Foundation item: National Natural . days and 6 weeks after surgery,and the levels of AGE and IGF-1 were determined using

Science Foundation of China ( No: , enzyme-linked immunosorbent assay ( ELISA) technique. Resullts Ten days after sur-
81160120) « gery, AGE concentration in serum of the control group, diabetes group and Ecs group
From the Department of Ophthalmolo- + Were (0.074 £0.013) pg - L™',(0.270 £0.120) pg - L™',(0.213 £0.690) ug - L', re-
¢ gy, the First Affiliated Hospital of:f spectively , which at 6 weeks after surgery were (0.054 +0.010) ug - L™', (0. 166 +
‘ Guangxi Medical University , Nanning ’ 0.460) pg - L', (0.149 +0.200) pg - L', respectively. Ten days after surgery, AGE
’ 530021, Guangxi Zhuang Autonomous ’ concentration in aqueous humor of the control group,diabetes group and Ecs group re-
: Region,c"hin(l . * spectively were (0. 189 £0.200) pg - L', (0.467 £0.190) pg - L', (0.527 £0.130)
: EeSpOlns';’le_.authoglygN Shao-Jian, : pg + L' respectively, which at 6 weeks after surgery were (0.255+0.640) pg - L',
| matlzshaojlanan ® 155. com - © (0,716 £0.340) pg - L', (0.830 £0.330) ug - L~',respectively. Ten days after surger-
v, IGF 1 concentration in serum of the control group,diabetes group and Ecs group respectively were (0.075 +0.030) pg -
L™',(0.293 £0.160) ug - L™',(0.305 £0.160) wg - L', respectively, which at 6 weeks after surgery were (0.032 +0.020)
pg - L7',(0.833+0.570) pg - L™',(0.788 £0.530) pg + L' ,respectively. Ten days after surgery,IGF-1 concentration in a-
queous humor of the control group, diabetes group and Ecs group respectively were (0.279 £0.080) g - L', (0.914 +
0.130) pg - L™',(0.556 £0.29) ug - L', respectively, which at 6 weeks after surgery were (0. 176 0. 030) ug - L',
(0.508 +0.040) pg - L™",(0.367 +0.090) pg - L' respectively. The levels of AGE and IGF-1 in serum and aqueous humor
of rabbits in control group at 10 days or 6 weeks after surgery were lower than those in diabetic group and Ecs group ( all
P <0.05). There was no difference in AGE levels in serum or aqueous humor between diabetic group and Ecs group (all
P >0.05). The IGF-1 levels in aqueous humor in Ecs group was lower than those in diabetic group (P =0.003,0.031) ,but
there was no difference in serum between two groups (all P >0.05). Conclusion AGE and IGF-1 may promote the oc-
currence and development of posterior capsular opacification in diabetic rabbits,and lower IGF-1 levels in the aqueous hu-
mor may be one of the mechanisms that disintegrin Ecs inhibiting the development of posterior capsular opacification in dia-
betic rabbits.
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[R5iF] R EAR; BB ANAR =Y Ry EHFARET-1; X 86F

[WBE] BB M &Rm %G £ BRI (posterior capsule opacification, PCO) & A 1T 42 ¥ o7& & 5K P 2148 AL & X = 4
(advanced glycation end products, AGE) F= ik £ % #% £ K B -1 (insulin-like growth factor 1,1GF-1) ¢4 4% & 14, B BF WLIR - A
% echistatin(Ecs) 3t =% 69 TR . Fik 24 R REEMS A T8 45 kR R Ees 20, )5 2 45 A va 88w 12 5 4 ko
BEA TR AT S HRARIEE AR Fes AR P HKAKREENEANIOmg - L7 Ees, A4 2 AEAFTHERBAMK, 27 TFTRE
10 d.6 4233 2 iF & Bk, o A ELISA 48 AGE A= IGF-1 &%, R KB 10d FARF AGE REE=ZAF 5 A
(0.189 £0.200) wg + L™' . (0.467 £0.190) pg - L™'.(0.527 £0.130) pg - L™';6 A 4 (0.255 +0.640) pg + L™' . (0.716 +
0.340)pg - L' .(0.830£0.330) pg - L™', AJ5 10 d fuik ¥ AGE JRJE A2 % BRLL KB s 84 Ees 21 2 %) 4 (0.074 £0.013)
pg+ L7'(0.270 £0.120) wg - L', (0.213 £0.690) g + L' ;6 A 4 (0.054 £0.010) pg - L™, (0. 166 £0.460) ug - L',
(0.149 £0.200) pg + L™' . KRG 10 d BAK P IGF-1 3k EA£ 3 2% 55 4 (0.279 £0.080) pg - L™'.(0.914 0. 130) pg - L'
(0.556 £0.290) wg + L™";6 & 4(0.176 £0.030) pg - L™ .(0.508 +0.040) pg + L', (0.367 £0.090) pg - L™', KB 10 d
Sl IGF-1 3% JE AL ot BB 40 %5 R 2 A Ecs 289 4 %) 7 (0. 075 £0.030) wg - L', (0.293 £0.160) pg - L', (0.305 0. 160)
pg - L7'56 B4 (0.032£0.020) g - L™ (0.833+0.570) ug - L' . (0.788 £0.530) g - L', K510 d & 6 J& B 40 fn i &
Bk AGE Fo IGF-1 43 ¥ T4 Rl B Ecs (344 P<0.05), ¥EfmA% Ees 487 AGE &3 1bik £ ¥ A% 5 E
(¥ % P>0.05) 4 kR % Ees 429 IGF-1 A3 hiE P £F Y RAETFEZNL(HH P>0.05) 42 £ &K+ Ecs 40 IGF-1
SF U BAKT 48 R Jm (P =0.003.0.031), 45if AGE #v IGF-1 T¢42t T 48 fsim & PCO 89 & A& Fo & J& , A B 7K ¥ IGF-1

84 F TH R KA F Ees 474 PCO LR e bl 2 —,
[ ARF}Hh it & ,2014,34(7) :612-615]

CA BRI TE I B AR G A 3 & S
ARV st S =V dAE N ] e 5 WS
FENFR 3t ( posterior capsule opacification, PCO) , Ifil
v s Tt R R R B A AR AR B R 40 (lens
epithelium cells, LEC) WL L& E 1 EFIEZE R
AL LEC S 958 R B AL RO AE T, AT
fE3E T PCO WYKL LIRS o IEARRFSE & L LEC 1
UM WG R RSy S AN AT O] e e
HUUEA K, SRR IRIE I L AEAHC 55 PCO
FR DG ZR | A S 3ok I 7 4 PR S PCO ABEY 1fi i % s
JK H g 3 B S Ak 28K 77 ) (advanced glycation end
products, AGE) il fig 5 Z #¢ 4= K [ T-1 (insulin-like
erowth factor 1,IGF-1) &, BT HEK X 2 fp
T 58 R0 514 F PCO KA &AM e, I
FE#4GR echistatin( Ecs ) #4711, WL HXT AGE
HGF-1 {5 A2

1 ST

1.1 EIezh¥ #Fia=Rawe24 H(Wa) ik
BERAASLR Y L)  MEREA IR, (A i 2.4 ~2.8
kg, IRERRE A TC 58 o ) PU BB R 2= L g s
Ot ASSEG B iR S A P X L i 5 HR
BRERFTE A7 23 CARVO) 3¢ T 3h 48 1 i 00 i) KL
It HZT P ERR =3 e 2 L

1.2 KK E5MNE LEBH R Ees(Sigma AH]), M
S M5 IE (Sigma 23 7] ) , ONE TOUCH [l # 43 B A% ( 56
A ), MBAAAs (R ERA R s , KAk S
RO W CH RS R 5 &R T B W, Sanofi-Aventis
Deutschland GmbH , fE [E ) , 5 AGE Jitf 55 5 728 W [ 15
(ELISA ) 37 & ( B iE3E) A IGF-1 ELISA 357 &
(I A 35 ) , Multiskan MK3 Fiff 1 1% ( 3& [E Thermo
Scientific) .

1.3 Fi&

1.3.1 HERFRBERWESL £ 24 HHE = kH

T BENLEERE 16 U DU E % 100 mg - kg ™' B
LW I S SO PR S AL, Y MR R SR 2 SR
F 12 mmol « LA, Ry @A R T, X T iRk B
F 16 mmol - L™" 35 ARAE M WE(E 45 T 5 F i 8%
i 2%, o ol R 4R I A 12 ~ 16 mmol - L' Z ],
HAy 8 TR A T 20 BRG i ik i B 4 o v FE K
27K, I [ S0 o ARk

1.3.2 HERm®R PCO EBWESLFSTA 8 HR
AR L IBE LE i AN R 16 RS A ) A
PRI B 16 R (A7 HR) BEAIL S A b PR ZH A Ees 21, &
M8 HA8 MR, & HALIR Ml —AREITEV] IR
TRHE SN R, AR Ee Ees 41 iR IR 4% 7R A
10 mg + L™" Ees ¥ 0.2 mL, X A 20 AVR R ARG 41 1
AREKFEZEREK 0.2 mL, AREEEEIRT 4 R
ZR O FEARATE SR, A T PR R 35 3R b ZE KA IR
FBTHE A IR AR 7 ~ 10 d, &K 4 R Rk Y
IR ATRAIRE, , B2 A K M R P T 2K
1.3.3 ESEX R R FHNIE 77 7%

1.3.3.1 #RAERE 4l TARE 10 d.6 JEFEHLA
s Hah Py 4 5, H G ko I 42 B
-80 C fRff. I THEERNICR LG = TR ZE 05
S, AAESE ST BV IR ZR AR LA 5 55 3R A TR DS 2
L, 537K 0.1 ~0.2 mL, - -80 CLRAF,
1.3.3.2 A& MEATA 4 CUKFEHUE AGE 5
IGF-1 ELISA &G0 & , F¥ i3 i % i P A 30 min, HUiH
Pk eI , = R AL, 25 T ™ ks i R BT 45
YEo Zeab i fa, Mg 7E AL WG 5 min N
11 AEBFRX_F3E AGE K 450 nm A1 630 nm 4k
H 2 GRE (A) {H, IGF-1 P 450 nm F1 570 nm &b fY
u&ﬁ[ﬁlg (A) {E, AGE OD fﬁ = A450 - A630 , IGF-1 OD
{E =A450 _A5700 *E*E&%(E@E&Xd‘@% oD {Eﬁ‘%
R UE T2 0 [0 05 5 AR, PR AR 48 A S OD fE7E ]
U5 A b T I AR R

1.4 SitZa8  SRAISPSS 17.0 Geit2# ik fF 1T
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Geit o i , A IS An 1 B0 EORL 22 WA 0
IEZ A (P >0.05), 4 Levene K56 J5 2555 . X I
20 BEPRAGA (Ecs 4155 K FUMIE H AGE 1 IGF-1 ¥
FEDL x =5 327N, AL IH] 225 S5 10 VR EUBCR FH L R
2200 M A1 ) 2 8 L BCR A LSD-t ki, P <0. 05
hESFEGEIFE L.

2 #R

2.1 B/ AGE 5 IGF-1 §9iRE 3 4tk
AGE I IGF-1 vk EE W3R 1, 3 1 AJ UL XJ HR4H 5
KA AGE & ARG 10 d.6 J& i E A% T W5 IR s
ZH(P=0.016.0.041) Fl Ecs 41 (P =0.006.0.015) ,
{HE RGN Ecs 4 5K AGE (1) 5 i 22 R ¥ 4
P12 L (P =0.905.0.567) ; % HR4H B 7k v IGF-1
& EIEARSS 10 d.6 JABIRIR TR R4 (P <
0.000, =0.001) F1 Ecs 41 (P =0.011.0.009) , Ecs
5K v IGF-1 5 5 76 4% B[] 23 ¥ I8 T W% IR s 4
(P =0.003.0.031),

=1 3A%EKH AGE 5 IGF-1 iR EHLLE

Table 1 AGE and IGF-1 concentrations in aque-
ous humor of three groups (x£s,p/pg - L")
AGE IGF-1

Group

10 days 6 weeks 10 days 6 weeks
Control 0.189£0.200  0.255£0.640  0.279+0.080  0.176+0.030
Diabelic 0.467£0.190  0.716£0.340  0.914+0.130  0.508 £0.040
Ees 0.57£0.130  0.830£0.330  0.556+0.290  0.367 £0.090

2.2 ImiE® AGE 5 IGF-1 B9iRE 3 HAmigH
AGE F1 IGF f#k B WL 2, 2% 2 ] UL« %) IR 2 1l 35
H AGE & AEAR G 10 d.6 J] Bh 41 0% R v 20
(P =0.008, <0.000) f1 Ecs 41 (P =0.039.0.001),
BERARALA Ees 411075 H AGE 1 & e 22 R L4 i1+
(P =0.352.0.430) ; X FRAH 1L 3 o IGF-1 (&
H/IEAR G 10 d.6 J& if A8 AL T IR 4 (P =
0.044 .0.032) F1 Ecs 40 (P =0. 036 .,0. 040) , ¥ JR 75
A Ecs 201 IGF-1 F 2R TG # R L (P =
0.905.0.891) .,
*2 3E%MEFF AGE 5 IGF-1 iRERILE
Table 2 AGE and IGF-1 concentrations in serum
of three groups (x£s,p/pg - L")
AGE IGF-1

10 days 6 weeks 10 days 6 weeks
Control 0.074£0.013  0.054£0.010  0.075+0.030  0.032£0.020

Diabetic 0.270£0.120  0.166+0.460  0.293+0.160  0.833 £0.570
Ecs 0.213+0.690  0.149+0.200  0.305+0.160  0.788 +0.530

3 atig

FRAT AT BT 2 W B G 2 1 L S 3
FLH P PCO'® | [ I & Bl F 25 45 45 & Ees WA %%
REARE IR e PCO 434, k] PCO 1R TR . R WG
I KA S O R T2 AT HE T 8B PCO %
J& LA Fos 275 X R B RO E T

Group

RAEINR] PCO A i AR DUAH I SCHR A -

AGE JEREIRI I RRE KA R R EZ N R, H
i, AGE 7EMRFR A S0P 17 1 H 235 2 B Ao AGE
8 A0 N L0 ) 25 W 1 T S I 5 8 1 O e
IR I A A AR TR AL S, B 28 A AN T 3 1
F SRR Z ), O HLh T 32 OB R B 2, JE I
JG ATy Wit , PR R B AR R, R 3K
TRVER o e I M Sz 55 PR T2 i AGE 11
WY Bk AGE DL K HRA1 S B K 75 26 1 bk
IE ) AGE 5 HAZ (R AR ELAE T, 5 0% R A ¢
A AR L T P B O RS S A T SIS 2 R IR
T RAT AR R J5 , LI S ik AGE &5 &
P ARG e X5 Lu 1 g RSS20 45
— BRI R IR A T B FR Y LEC Hh AGE K
P, 48 AGE AIREZ 5 1M bR A S 1 1IN
(R R AR R o TETG VS DAL, B DR 40 B L o i 5 1
1) AGE JTRRTE MR LA K AR J5 A& B by ) 985 32 1 B
BRI Bk AGE &1 1M 5. Hong 251 736
AGE W] fi¢ #f LEC £F4eqb il s, flief i m . 1 B
Ji ULET 4 B 200 i % 5555 40 if 0 356 5 1 5 S
PG HiGE AGE [ PARSME F7 19 LEC hik L
K A -8 (transforming growth factor-B, TGF-B) [~
P, T TGF-B sk LEC & A [8] B §% /3 A 1) fi B 22
T2 —0 o R b PR S A IR A H1 AR 78 B3 K
R EHERLR) AGE W RBIE &F bR TGF-B Ay Rk &
£ 74 LEC [8] 5% AR fE Y, gt PCO 119 %
H R i o

AWIIERY] AGE 5#& G RAFTERIR : TENE IR
BRI T A AGE jdisd Bl B & R ML T iF 1
FAK 3421755 4 M A1 5T 2R 3G 0, A1 32 4 L 266 FA
W5, AGE ]t b 55 1 1k A% L 0 200 e 55 4
FRLSE fi0 240 B R 1) WA FHOBE R, (4% TGF-B | 1L/ Ml
AP AE K 75800 Bl Bl B R & FAK 1Y%
B HAEARSZR R AR F B1 A R AR
PRSP — LA Ees 1T WXt AGE & sUHH ()
S, o 5 A PR Y 22 RO R Gt
Yo A RERE AGE 5522 i i 5 o R, /I
AGE FJJ#Z RS R RE , [HEEG R X AGE Jf Il
BRTTER] . FRATARTI S0 R W] 85 R Ees I
AL RN HIR SN JR Y LEC 458 B RS RIS
A R FAARE PR 975 . PCO 19434 454 Ees X
AGE [ SZ 55 285 5 m] LAHEN] Ecs LR PCO f4E
PR BEFFAR S 5 AGE T SELRY

IGF-1 J&—2 F AT 9 B 28 2L 45 44 1 A= BRIy fiE
1922 JIK, R4 20 M 0 f RS 57 D RE , [m] s S 200 i
AT — BRI R o 76 AR BT ke U
BRI N B R 5 /K ep IGF-10 38 6 T AR Bl bR i
T HS5 TR TE A NIRRT . AR SEIE S
BRI S AE AR A4 L AR I S 55 K Yy 1GF-
U g TR R S o LR Al AR T AR 45 45 5
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HIGF-1 F3k 1T, (67 5 R P IEPE R IGF-1 4310
TN 5 [ B v A ol o R A P IR A il 2 Ay, 3 B0 -
Bk 5 W A i R 0 103 T e A B K I A0 U5
IGF-1 34 im. thF /K sy IGF-1 n g LEC [
#45 W /> LEC By | ="', i B IGF-1 5 LEC |
() IGF-1 2 (k25 & )5 Al fih & caspase-3 43 ) LEC
A AT DR IO RS R R A R
AKHR R 1 Y IGF-1 ] BB s T AR AR P Y 4
LEC 458 | 4346 K o 08 1= B9 16 T, N4 2F T PCO
R R RS

B SLHGF A IGF-1 7E 42 k40 B Zh BE 3 5 L o1k
W T A VR FS B A W5 5 % 5 S T PIBK Al
MARK #j 4k i 72, X WUl T 5 EN S 5,
Lynch %" BF5e % BR i IGF-1 32 1A 5 3L I 95 40
(G FNEL RS St Bl AL 1 # A F R AR
[, Fujita 252 AFFE KRB AR o, B, 5 IGF-1 K H:
ZARLE AT R o, By-IGFI-IGFIR =& & 14 2 15
IGF-1 {550 B A A BL &AM o FEASLIG H | TE R PRI
GRS AR S IR AT G5 A 2 A& Ees B8R
B SR LT o IGF-1 & 5 p i B A8k, H 52 m T
Bk IGF-1 ik, Kt ARG 10 d i & 6 &,
Ecs 40 57K o IGF-1 ()& s IR TR 4l $87R
Ecs 5201 PCO [ & A& & J' ] GE 5 B AR IGF-1 [l 33k
K o

L5 LTI AR S22 BB e T it R AR R
J& ML3E MK H AGE F1 IGF-1 5 359 8 1 10 3 1A
e, P28 3 AT RE NI PR B L B PCO R T
—E MR E . R LS PIEA LS R Ees 7]
ARADE P5 K o IGE-1 B3k, X AT AE Ecs 11 il
PCO 1 & A L RIHLEIA 5 . ARSELE R T
BERA TG ARB T sh ] 82 5 PCO & JR A bR A 26
R ZE P FEEEE Ees Biiab R mtE PCO BHLE],
ShrtE— 2 B PR 25 1 PCO A % L LA K
PI B IR TR ARG P T — 2 A SL 50 3 A
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