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Abstract

* AIM: To investigate the effect of recombinant canstatin
proteins with different concentration on the expressions of
matrix metalloproteinase-2 (MMP-2) and tissue inhibitor
of metalloproteinase-2 (TIMP-2) in mice with corneal
alkali burn.

* METHODS . Sixty BALB/c mice were divided into three
groups (experimental group A, experimental group B and
control group C) , 20 mice in every group and their
corneas in the right eyes were burned with alkali (1mol/L
NaOH). The experimental group A received recombinant
canstatin proteins drops with 3ug/mL. The experimental
group B received recombinant canstatin proteins drops
with 5ug/mL and the control group C was treated with
physiologic saline. At different time points (1, 3, 7 and 14
d) after alkali burns, the mice were killed and the growth
of epithelial defect and corneal neovascularization (CNV)
were observed with an operation microscope. The
expressions of MMP - 2 and TIMP - 2 in cornea were
measured by the Western blot technique, and the results
were analyzed by enhanced chemiluminescent (ECL).

¢ RESULTS: The areas of epithelial defect and corneal
neovasularization significantly reduced in mice treated
with recombinant canstatin proteins compared to mice
treated with physiologic saline at 3, 7 and 14d after alkali-
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induced injury ( all P<0.01); the neovasularization was
suppressed and the area of CNV was less than that in
control group C (all P<0.01). Western blot analysis
showed that the expression levels of MMP - 2 in
experimental group A and B were significantly lower than
that in control group C ( P<0.01) and the expressions of
TIMP-2 in experimental group A and B were significantly
higher ( P<0.01); the level of MMP -2 in experimental
group B were lower than that in experimental group A on
day 14 (P < 0. 05), while the level of TIMP - 2 in
experimental group B were significantly higher than that
in experimental group A on day 7 and day 14 (P<0.05).

e CONCLUSION: Recombinant canstatin proteins may
suppress the expression of MMP - 2, upregulate the
expression of TIMP-2 in cornea cells and the infiltrated
inflammatory cells, lower the rapid resolution of cornea
and ulceration, and play a vital role in the remodeling of
alkali treated cornea in mice.
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BB AR AS AR B 2H Canstatin 25 X BB )5 7 BRUA
BRI 4 Je 85 I B -2 ( matrix metalloproteinase—2 , MMP-2) &
FLA 2H 41 57 - 2 (tissue inhibitor of metalloproteinase -2,
TIMP-2) FRik 52 S A5 VE

& :BALB/c /MR 60 HBENLST J 52804 A SE80 B SO%F
MR ¢, 4020 H, R Imol/L S B AL BB/ B
AT HR A B ST S 1 A BB 058 3 S R Y, 43 53T LA A
ZH B ZH E 21 Canstatin 2 [1 3pg/mL . Spe/mL & AR, 4
W/ AR C 4T DL AR FRIR K S A IR, ZE BB 5 4
1.3.7 . 14d DB 2250 A VR4 A7 B b e 45 4 T AR RO A=
MAEERK G, IF Tk 555 1.3.7.14d N H
Western—blot 461l /4 i£ MMP-2 F1 TIMP-2 [ 3535 , Bk
SROGEE (ECL) W45 kA7 04T,

R IJEEFON T, A HA B 4L/ BRIERREA 5 4 3d
AL 5 B TR A A R R a4 T AR 2 /N T X B4 (P<0.01)
£ IR A 1A X A5 2030 ), CNV AR B B/ T B 4H ( P<
0.01), Western—blot 455 R, B betsi J5 £ B 6] 55 MMP -2
HYFIR A ZHFN B A0 W] A TR AR ZH ( P<0.01) , TIMP-2 [
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FkTE TX R4 (P<0.01) , H A 4051 B 4[6] MMP-2 (1)
FERTEN 14d W2 A G173 L (P<0.05) , TIMP-2 [
FIRFEES 7d B 14d U= S A Gei 1245 L (P<0.05)
%518 . A Canstatin £ (A 13 52 300 1 # A5 200 i K2 32800 1)
RVEANMI P E MMP-2 R 3F TIMP-2 3k, AT 410 41 1 ZE
IR BRBEAT J £ S Rl 07 16 A R R RE R A5 i I 1) R
R E HEAEH

BRI  BBEAT ; R4 Canstatin 25 H ; B4 R L EE-2
L 4 JE B B UM I R -2

DOI;10.3980/]. issn. 1672-5123.2016.2. 06

g B B RS, AR E B4 Canstatin 2 X R B4 S
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£ R 43 A2 — i UL A R 25, 1T 5 B0 BB
fiffe A LA B 5t 97 2 AL % TSR 25 7™ g P R
JEE R E R IR  Bkbe i IS
A R AR R LR RGAERNER" 5
M4 M % A4 & I F ( vascular endothelial growth factor,
VEGF) it il 2T 4E 41 g 4 1< [H 5 (basic fibroblast growth
factor,bFGF) J:ii 4 )& 25 A il —2 ( matrix metalloproteinase—2,
MMP-2) J—% AL Z (NO) 55 2 F 240 i K 5~ 10 4 1 25 DT AR
5, — 7 il it VEGF bFGF %5 [N Fif T 1 45 A= i, fili 15
(i IRE R oS R T v S R R 1 S BN e v e BT
L% ( corneal neovascularization, CNV) BT W ; 55— J7 T &
RN S S A AP EE A 4, Canstatin J2
R IR — o IV 75 5 Jirt R AR A P 05 ot A0 o R ke
B2 BYIEDE 7R Canstatin ANCA] DL #2400 597 26 i 4 Y
TE R, 1 ELGE 1M 8 T B AR 2 — 2 i E S, AR
WFFEH Rl EEH , E4H Canstatin 25 & CNV FE i
VEGF 1 bFGF [y 33547 W b iy 30 i 45 FH B 47T 1A
/N EcRE 15 R A5 7Y 3 Ao LS AN (] Ve B B 41 Canstatin 25
X Bbe 493 ) /N BRUA FIEE FR MMP—2 &% TIMP—2 2235 1Y 52 1)
RAREAER], i — 20 R0 AR5 3 5 A2 35 £ JE i ik 40
il 7 BB 9 R SR A= 1 A8 T L BIL AR
1 AR
1.1 &8t
111 WY RSE EHBRB K6 ~8 JHls, A5 it
15 ~ 18g, ZEHR B4 Ax JC AT o] HR B 922 95 19 P BALB/ ¢ /)N
B (RO B AR ) MR S X . R BELEL
FRENGIY 0 A (A A LA (B 4l) Kot i
H(CH) ,B:2H 20 H/N BB SEERIR . S8t 72
rh X Sl A R SR A A 1 2R S BOR TR 2006 4F A
AR T B LI S 8 I ) BEK
1.1.2 EEXH  MMP-2 TIMP-2 St L8 8 Bedi ik,
BRALS AL AR 10 1L R 1gG X A b st b 2 &6
FARA PR s BCA™ 8 18 1 150 & B s Ak 2 &6
(enhanced chemiluminescence , ECL) ] F 3¢ [ Pierce 2 H] ;
TEZH Canstatin 75 H H K27 25 2= BE 4R 43E, 38 4 AR
FRAZUP IR RNA M8 g B TR, 3 85 -4l fk th S 2
Canstatin 25 H .

1.2 Fi%
1.2.1 ERGERES 60 J/NRIYIBAIR, RA 1%
M R THDRRIE , 7040 7% 2 B i B 3 1, 4 48— FA% B4R
2.0mm PHRZFIEIEACR R T Imol/ L A LENIHE W,
il LR FIR S K AR I 22 A A, H 08 4K 1 o T 2
/N BRI R e MBE 10s, B 2 BB 4005, 7 BV AR B R
K YESE I Tmin, RS A 4L B 4094 T HEY
Canstatin 25 [1 3wg/mL F1 Spg/mL S AR, 4 K/d; % R4
BT K S AR 4 /d, BT S /NREHA TR
FRMK IR 3 Y7 B, I 45 7 BT 46 b IR A iR R 1
o XTHILH /N BRAE A B ) (BB 13 05 25 1.3 .7 ,14d)
R BERTHEA TR BKT AR B AG 2E |, I R PP AU A1 1 2
10w R S W & oF M B OB A I 4 ( corneal
neovascularization, CNV) 4 K AUPE Sy . | {2 9% 748 O PF 43
PR .0, 0 F 40 1+, BB A F 25% 52+,
G AR T 50% 3+, R E AR T 75% 34+,
BT R 75% ~100% . 1155 CNV AR IR A, A
R A=C/12x3.1416[ = (r-L)* ], Hrb € A s B &%
PR %) 3 JE b g B0, 1 SRy A LA DA A S Mo A A R K
B r AR
1.2.2 Western—blot #& il /s FR #8624 f& 8 iE MMP -2 &
TIMP-2 B95RIE T4 B B 53 (BlBe /5 %5 1.3 .7 ,14d)
SR B8 A 2 A B /N B, Fe AR ) 5 45 5 /INRRL, B
INERAIE R, ~80°CIR-AF . R FH 41 40 24 i i 4 1 g 21 21
JE B OE Y, BCA™ 8 A & iR & e B R
15 g AN RS [] 5 BEEAE A HE 401 N A B FESE vl
100°C ,3min Z8HE, 7EAERJFOR A T1T 10% SDS-H N
Pk iz 8 IS FL UK ( SDS—PAGE ) 2h J5 (4°C , HL & 120V) |, HL Tk
B E A S B R A4 Z I L (110mA ,2h) , 3 1]
Y (50mL 413 : 1 xTBS 50mL; Tween 0. 25mL; it Bg &34
2.5¢) iR T B PAIHIRET 4t R B AR Ae 5t e Bk B
SEA R Vh W UE IR S PR T B A — PR (1:1000 F 3
HIO) I & 4°C FESE 0, TBST 2% /i (1 XTBST 150mL;10x
TBS 15mL; # 47K 135mL; Tween 0. 15mL) Myt JE I 3 ¥
J& K B RS RS 2 HRP RRIR 19 55 —Pikrh (1:1000 #5 B
TEMAW) =T 1h, TBST 28 i K vh eI IR J5
Fi ECL & 6ia05) 5 i R 41 2 2 AR 3min J5 7E i 55 1
N, X RS, T A B AR BT R G i AR 2 Y
JKEEMH(OD)

Gt E 0T I S BRI R I B bR 22 (a8 ) R
N SRR 2 EAL SPSS 15. 0 #AF AT 0B, Xt R4
FISZ I 4H B A R B ] 5 MMP=2 i1 TIMP-2 () OD {H %%
KH 58 A BE AL 2 KV 5 W E 2 4 B (one — way
ANOVA) , PIZH [R] ek A ST AR ¢ Ky, DA P<O0. 05
hESRBGHIEE L,
QLR
2.1 TWASHBAMIERIESR VWXL, BALB/ ¢
/N ERAERB A0 J BV AT UL A R e e AT — 5 3B 40 ELAR AR (R
FR IR IX 55 1d AT LA B R K B B Bt ; 56 3d
AT DL AR R R | Sy &R 5t 92 I8 10, 38 43 2B 1l A R OB
RS 5 7d A LA BESE IR AT R st dz A i 4k
TESS 14d AT UL 5 1 AR BRI 0T AR R VRHTE  IRAE K S 2 1)
A A K R, 1 BRI ZE AL, B SCER AL, A d1/)
STERRBEA J5 26 1d A 1 i WLV i, 8 B K i, oK D

225



EfRIERIEE 2016 F28 FoE F2H
E815:029-82245172 82210956

http://ies. ijo. cn
B85 {5%5.1J0. 2000@163. com

AR LS ;2d S5 f IR S AE SN 5506 FRZH 6%, #f IR 2008
MR ; 55 7 14d WA A KA, Hoh 2 IR A B
242 AE AR b Rz B R E AR I R A ) A 4 2 U
Ao B AE 1d A TR LA R AR K 5 3d
AR K ek e o B (EL R DL B S AR A T A 5 T B
14d DA IMAE KA H R Wk L2k, Bbetsi o 45 st
JB) p A% S IR ZH FR A b R bt B2 CNV T AR A 06 B2 /N (F =
8.226,P=0.002; F =12. 49, P =0. 000; F = 13. 352, P =
0.000) , Ff 5 [ Jz S i FLZE 2R 7d K 14d BF A 41 B 4
] b8 25 A Ge it X (1=2.588,P=0.029;1=3.245,
P=0.004) ,CNV [fFZESS 14d W] A 2001 B 4H 8] b A 25 5
HErE X (1=2.198,P=0.033;%1,2) .
2.2 NBHWIEGERE MMP-2 & TIMP-2 fi&kix  5C
IRZE R (K1) BRTEXT BRAL, 55 0d f i MMP-2 {0 1%
SR FESE 1d FIR MG, Fi IS F IR B W B, T4 14d
IRWEEAEL s TIMP-2 RN 85 2R3 | 27 2d Rk g IG5 |
WAREAN I ., 22 S5 B o, SRR EE 2d MMP-2 FHAE
FEIR BT HE L B FF AR 55 , 45 15 18] 55 MMP-2 (%) &35 Y IK
FX R, =R H B S # 5 L (P<0.01) ; TIMP-2 [H
P F IR I | 25 B[R] o5 (1% 3k Y BH i = 0T A, s
I BG4 L (P<0.01) , S2E4H TIMP-2 )£k
FKEFEE 2 Canstatin £5 F ¥ BE B934 im0 &, o 7228
TdAI 14 BF A S B AL, ZRASHIT¥E L (P<
0.05) , 1l A 417 be s Ja 3 (55 3 ~ 7d) 70l MMP -2
5 B 41022 5 G it2r s L ANAES 14d AL R] L 25 57
HEIT#E L (P<0.05) , 50 B R E L3 3 (K
PR B 002 255, BB 472 0, [ Western—blot 2577 fir 15
SRR BE AN BB RE S 3 )
3 iTig

AR A3 (LR 220 ) 51 R ) f IR H © R IR R 2
H Al T I fe 28 HH ) 1) 2 — | Herp LB B s B o P2 i, R
EHEMMBHTHEEERNERAT., CATRERH
T rp R 20 it IR | 3 A S LR A AR P K R (L EE
FL T4 JE A ) T R A A IR I, I e 4 BUA IR
L0 BEAJE BE FB ( MMPs ) 2 — % AiE [ fif 41 it 41
FET(ECM ) S 58 iSRS A 1) P8 TP B 11 4 A g, 32 L4
ZURIAN I (TIMPs ) (IR, 25 ff I 41 23 8 176 £ B
PRISTE B e 5 AR AR E Y AN [F], MMPs
ATy T Vi B i | 366 o 9 2R A IS 7Y 4 i 2 P R O R
2%, Hi MMP-2 J& T I 2, BE R A B i LIV B 2 V 7Y
JRE IR AR B 1T MMPs AN AW p A 5 Rz 20 it 0 R
YIS, [RII MMPs 3852 Z 040 R () 4%, IL-1, 1L-6,
TNF-a S5 A {2 3F MMPs [ %3k, TIMPs J& 4141 Hp 2L
PUEPE MMP 358 5 7, it 5 MMPs JERE 1:1 E &
Praiil MMPs 36 £k B B AR 15 1R, B M A 7E A BIOR ZS
FIZE 2 % o 9 vl ™ 48 b ] LA R4 A0 A MBS AR 1 £l
A, WS R, TIMPs X B A1 A MMP 244 10 il /5
2 TIMP-2 25 FE IR E ,MMP-2 5 TIMP-2 1}
PR ST S R A I AN LR (ECM ) B2 5E B2 58 3P 1 A4
A

Canstatin J& Kamphaus IR — T 0 I 58 A A A
A, E BT 76 44 Ah 52 36 T % B0 Canstatin 245 300 41 1L 48 ™9
B A0 () 38 A AR RS 5 T PN R A O T, I R R A
ST RRCRTY 290 0 475 o5 P 88 figt R BB, e 840 o i 1 A A
RAITER™ , FRAT0F9E b & B, Blbe 5 56 1 ~3d f il B
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F®1 MEREEGEERERAEERRGER (X2, mm’)
EAE7 I (73 3d 7d 14d
CH 5 2.8+0.4 3.2+0.5 3.5%0.4
A 5 1.8+0.6" 2.1+0.4" 2.6+0.5"
B %4 5 1.7+0.5" 1.8+0.4"° 2.2+0.7"°

1F."P<0.01vs C 4H;°P<0.05 vs A ZH; A 4H.FE2H Canstatin & 1
3mg/mL 4 ;B 41 # 4 Canstatin &5 Spg/mL 41 ;C . X R4

F2 MERBEREGEERES CNV EHR (X£S, mm?)
a5 IRE 3d 7d 14d
CH 5  2.87+0.46  8.12x0.61 12.31£0.92
AH 5 2.08x0.42" 7.02+0.66"  10.970.83"
B 21 5 1.96+0.41"  6.29+0.38"  9.81x0.75"¢
F 0.613 1.554 4.739
P 0.922 0. 680 0.031

1F."P<0.01vs C 2H;°P<0.05 vs A 2H; A #H.H #H Canstatin &[]
3pg/mL 4 ;B 41 # 4 Canstatin & Spg/mL 41 ;C. X HEL |

TR VR J ) 1d 3d 7d 14d

L — ——
LI A

MMP_2 . - ———
S B - s
XL C B

TIMP-2 54 A ———

e

LIGA B

B 1 /MRERGEARE MMP-2 & TIMP-2 IRiE A 4.5
#H Canstatin 4% [ 3pg/mL 4 ;B 4 . B 2 Canstatin 75 [ Spg/mL
2] C X IR

B R, SR AR B kL B 4 ~ 7d R A 1A A K A
WIS, 56 7d JF AR FE 0 RORE I B N B, JR) IR AE £ 2
WA 2 FL 2R SE R, 1 Western — blot 43 B %& 3R £ I
MMP-2 [ FRTEBE 5 24h JF AR B4 AN, Tt HE 2 £ 35t
I R Bz AR T UL MMP-2 2635 5838 88 i, Bl 2638 3%
W, T 14d IR, U] MMP -2 3k 1 I = AL
FEE 9 A5 1 7™ B R B R AT 1Y, A BT B s /D BB e
103 I 6 AT L S 33 () 48 P A A T B2 007 A MMP =2
MR TIMP-2 /9 3R 38 I A B 2, A 2 DLl MMP-2 f9
TEYEIER MMP-2 TEfBe R I 25 T M4 24U
VSRR 3 2 D R B A ECM AR 1 397 2 1M 45 K £ IS 15 9%
HIIE R

S A AERE 1 J AL R B0 K CNV T g8 ) i
ZH B R, MMP-2 (1) 22 35 FERRU G 103 5 45 A~ B 8] 55 3 A
B 5 R R (P<0.01) T TIMP-2 f¥ 223k B &1 0, H S0k
2 A IR 7 G ™ TR A S G R AIR, Wang S50V OE &
P EE 5 /N BB IS T Canstatin 1697 J5 55 7d, ELISA Il 2
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*®3 IMNEARERMESAERALA D MMP-2 1 TIMP-2 &5k BEE S XES

il 1d 3d 7d 14d
MMP-2  CHH 176.3+6.5 136.4£5.7 120.2+5.0 89.1+3.6
A 182.8+6.4" 172.3+4.4" 133.6+2.6" 119.2+3.1"
B 21 179.5+5.7" 169.6+5.0" 128.3+4.2"  103.8 +3.4"¢
TIPM-2 C4 207.7+3.7 168.9+3.5 122.8+3.2
A 187.1+3.6" 137.2+3.3" 109.5+3.4"
B 166.4+3.9"  121.7£3.5"° 94,54 5"
:"P<0.01 vs C #;°P<0.05 vs A #; A 4. 4 Canstatin [ 3pg/mL 4 ;B 4. E4H
Canstatin 75 1 Swg/mL 41 ;C . X HRZ

FANE TNF - 25 5 B 0 FRAIG, 3X A0 5 FR AT A0 F 5% &5 SR A —
o H e HED , B 20 Canstatin %5 M n] G 238 1 2 oF A i
o TIMP -2 fY 235 11 90 i) MMP -2 #94 BL R 6 Ak, FRAI T
MMP-2 5 TIMP-2 A9k LB, 4] ECM &t A% AR AN
HAER Y ES AL, R T R T 3R Le A0 7 (4 IL-1  TNF -«
A5 ELHEEC A 1G N TIMPs F9 3% P J2 263K, %638 4 Jfd 41
LI R A: , D7 1E SCHE 27 A IS5t I 1) KA R R o) AR
AN WIER, RIRFRATHRSE it & B, L5640 TIMP-2
TR 7K B i 4H Canstatin 25 ¥ & 88w 7F s, &
FRTESS 7d 1 14d BF A 415 B 4L HAE, ZRA G IR X
(P<0.05) 1 A dAEmbetsi)a 75 (55 3 ~7d) M MMP-2
5 B4l 2R L8 2F 8 X, B e 14d MMP-2 75 i
B RRAG, A 2070 B dliE] li 22 5 E S i A L (P<
0.01), /R 3png/mL E 4 Canstatin TF F 75 8B40 5 -4
A S B MMP-2  (H A 3R 2 DA RR 245 5 55 144,
PR S0 205 3 A A A RE A 2 3 S 3 1 VR T, 7T R

AN BT I FA R A8 1) 2 A R R e — A~ R
ZREFREE AL MMP-2 5 TIMP-2 7 £ I £ 21 v L 451 2%
T g RO N R LA ERN G R R P ST 22—,
FeATHTZE & B, FE4H Canstatin 25 H 7E 15 o 5 W 7T
A B B MMP-2 223K, 39 TIMP-2 9383 , 7T BEH
JEXT MMP—-2/TIMP-2 19 1 15 45 350 b 410 41 £ J5E 9% E S 7
REA A 55 9 BB A LA B TR B, IR0 & A2 3 A, ek 2D
6 1045 Ak | 2 L AE I RRE 1 2 A X I 405 I
Wtd MO IR LA R L B R S, R L
MMP-2 Fl TIMP-2 Z [a] - fif () HARBLE], 55 A ¢ T i —
T
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