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AR R AR IR A K E R i’JiWJJu,MMP 2 TGF-B2 mRNA #= %
TGF-B1 . TIMP-2 A8 £ A EH M, ZF Y EARTFENL(H A P<0.05) ;8 4F K
5 39 8K AR AR AR £ F ¥ R FE L (A P>0.05),
* kAt , Conbercept £H Rk 48 ¥ & | & % & TIMP-2 TGF-B1 mRNA #=%& & ARt & ik &
E (354 P>0.05),MMP-2 \ TGF-B2 mRNA #= & G 405t & ik E3 R ),

é%iﬁﬁ?ﬁii‘?%)((i@ﬁ P<0.05) ;Rpb2E4 5 14 d if, 5 4 22 3 /K 2048 16 | Conbercept
MRk K B A MMP-2 TGF-B2 TGF-B1 mRNA £a % & 4085 #ik ¥ £ F- ¥ A 4t %

BEX(¥HH P<0.05), £5i8 0.5 mg Conbercept FR 45 BE T &4 T 2 I AW i #) 4L

E G BB A2 (TIMP-2) [ #40 £ K B F (TGF) -
Mo _n% RS E 7 d 14 d, 245 RMKE T G5 R
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4 J& % M -2 ( matrix metalloproteinase-2, MMP-2 ) |
H % 4 )@ B B 4 i 77-2 (tissue inhibitor of matrix
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fit) AR BT 150 ~200 g, BEREAS PR, 2L BUAT T HEBRHR
g, TN = 27 e B I B B sl D i) 3%, R F H 6T
T LB B R 12 h/12 b ESRIAEE R 4R T
22 ~28 C 1% 50% , A IR K, LR shPn
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TR A A R\ 5 Sebt Bl MMP-2 £ 5 {4
(ab97779) HHi il TIMP-2 £ 5343114 (ab180630) .
Bt B TGF-B2 £ s IA (ab102118) | Il - Hi i
I¢G(H + L) (ab6721) ¥4 B 2 [E Abcam 2\ ] ; Pt
R TGF-B1 Z 5 fEHi {4 (21898-1-AP) 4L Fl GAP-
DH £ 7P (10494-1-AP) 241l B Proteintech §1
=23 W) s BCA 85 [k B2 I 1500 & B i ECL fk 2
FGEF &M B A6 = RAEYRHCA R A A
SxAEH FFEZMPIIW A KiERC AR, YOLE R
PCR {0 B £ AR A F

1.2 FHiE

1.2.1 zh¥IH A RAE  RHBEVLIECT 23506 48
IR Rz O B B el R4 AR AR K 41 |
Conbercept 20, F32H 12 H ., Hir, 25 % IR 4H . WUIR
ABEATARAT T B B Al TR 4 O PRI K BRUIE 3 T
1, ZE AR, A 4 G A IR IR IS 5 A B /K 240 - 4%
AR, HHEE AR SER)E T d BT AIRBKE,
BER 755 0. 05 mlL A= BEER 7K 5 Conbercept 4 : 25 & 4
MRARES I AEE BT B2 55 7 d 5 TAHIRERGE T
TESF 0.5 mg(0.05 mL) Conbercept ( i #B 5 5L 4= ¥ F)
FAWAF) o A ARIRAG 4T E /Y B IR
VR MR T )7 SR g

1.2.2 MREBEVZESHINE 70 E IR 5 AT
AT d HERE 14 d 25 2K B IR i >t B
R B o 00 J ol FH TR 4 B T R 58 L 45 K
G, B ARG ESR JE B o o, Ji 6 3 U o
FTE 8 A2 5 G Jie i MR VR A IR, 8 15 min
1R, 483 Wk, ] — 7 kst o 2 5 =F & 19 Lol
PRAS I FRARIROGR 52 300, 2k 52 5 Ik, UL
YA R A B i A 4 P R R TN 55 R AT IR
WO AR AT F R T BRI, i W] — 2l FJ/ %
Ml AREZ el R 75 A 0 S0 S MR Al B, 3%
S S U, O H4ME

1.2.3  fRAUE A I FEYLHIRIR I 48 5 5
7 d. 14 d K& 6 H, {5 SAE B A S K B
AT IR IR BR , Tk PSS BB UL, PR A7 T
-80 Cvk#i.

1.2.4 RT-PCR # | I f& g MMP-2, TIMP-2,
TGF-B2 . TGF-p1 mRNA gy &iE #4241 RNA
P4 R G Ul B P B BB RNA, 58504300
JEEE T E PR B RNA YR BE , SR 5 B3 s & B eD-
NA. LA GAPDH Sy N Z:, Al 4fs NCBI fr & it 5 1 /7
G, B A T A TR AR IR 55 A R B A s
Y3, ¥R 2 x SYBR Green qPCR Mix i B 43 1%
H PCR RBLACMF, M 27 2“0 774007 . RT-PCR
¥4 GAPDH 5| 4.5 -CATCAAGAAGGT-
GGTGAAGCAG-3’, & it 5] ¥:. 5 -CAGCGT-
CAAAAGTGGAAGAATG-3’ ; MMP-2 Ui 4.5 -
TGCCTGACCCTCTGTTGCT-3" , 5| 4.5  -CAG-
GAGCTGGTTGCTGAGGT-3" ; TIMP-2 F 5| ¥y.5 -

GATGTCGGTGGGAAGAAGGA-3 ', F i 8l #. 5 -
CAATGAAGTCACAGAGGGTGATG-3" ; TGF-B2 I it
24,5 -GTGGTGATCAGAAAACT-3" | FiiE5 4.5 -
CATGCTCCAGCACAGAAGTT-3" ; TGF-B1 5|4
5’ -TGATAACCTGGATGCCGTTG-3 ", FiiF 5| ¥.5 -
TGCTTCCAAACTTCACGCTCT-3”

1.2.5 Western blot & EHRIE IWESHK
SIS T oK B I In 24 A v 244 15 min, 7% 7%
ZEP4,4°C 12000 r + min ™' &0 15 min, BCA 3£
M 8 W, A S x A B il & 15
min, Z ALK FE IS, 50 g« LG 0 R 2 i B A
2 h, A —¥T (MMP-2 TIMP-2 ' TGF-B1 5 1% B 24 4y
1 : 1000; TGF-B2 F B HEH 1 : 500; GAPDH 75 B i
Fr1:5000),4 CHEE LR, TBST Wik 3 ¥k x 10
min, T A ZHL 2 M 2 h, TBST #iyk 3 ¥k x 10
min, {627 KOG 5, Image Lab 420 A K FE{A .
1.3 Zit=#4bi®  fi ] SPSS 22. 0 Geit# i {4ikf Ty
OIHT, SEIREE R AR = bRl 2 (2 +5) B/, R Z
ZH 1) BN R 2500 0, B AL 1) 24 B0k ] LSD-t K656 .
KB K e : 0 =0. 05,

2 #XR

2.1 HREBEWMFSE 48 HIKERA MR AR I 48 & i
YRR 4 2H R BUA AR BRAh A< B2 T D' S 22
SETGFE X (PR P>0.05) . IREGLES G5
ZH K R AR L L 55 00 IR B 5 2 2 R DL B I S5
IRIG2EA )G 7 d.14 d, BRaiF R4 A PEER K4 | Con-
bercept 28 JIK RIS BE i 6B 525 I X RRZ AR LE
SYHAGIFFE L (¥R P <0.05), HR4F
A4 54K i, AIRR A B (P, =
0.704;P,,=0.382) JEHE(P,, =0.59%; P, , =
0.927) =R TGi#E L. IRK4%5)57 d,Con-
bercept 21 54 PR KA b, A7 IR IR A B e e
2R TGT2E L (P =0.105.0.723 ) ; IRIG 42 &
J& 14 d, P2 IR ER A IR IR B2 e L e 22 S 3 By
Gt E L (¥ P<0.001), WK1,
2.2 RT-PCR#MZER RIGLESRET d.14 d, 3
ali AR 5 A R K 4 e, MMP-2 | TIMP-2 | TGF-
B2 . TGF-B1 ) mRNA Rk 2 R ¥ TG L ()
P >0.05) ; LAl F R4 525 0 BEZ LA, MMP-
2 TGF-B2 mRNA Axf & ik & 414 £, TIMP-2 | TGF-
B1 mRNA FHX Rk w4, 22 R A G it22 38 X
()5 P <0.01) ; Conbercept 2 5 4= Bl Eh 7K 21 H %5,
MMP-2 [ TGF-B2 mRNA FHXf ik & Sk b, 22 7 34
ALt Fm X (¥ P <0.05) , P [a] TIMP-2 mR-
NAMIXT KRB R EZRFHLRITFEL (BN P>
0.05) , MRAGSESA)E 7 d,Conbercept 415 EHHIE/K A LY
A, TGF-B1 mRNA AXTFRIA 22 5 G2 (P =
0.124) IRI4E5 )5 14 d, W41 TGF-B1 mRNA AHXFE
S HAGE (P =0.007), W2,
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F*1 ZBAKRAENESGRRMKE. EXELLE (i xs)
15 Rl 2/ mm JEOGEE/D

HEEH BhETd ARG 14 d AT WARIET d HAJE 14 d

25 L R ZH 7.575 £0.033 7.607 £0.028 7.660 £0.026 5.15+0.34 3.71 +0.18 2.02+0.35
AT AR 7.570 £0.015 7.730 £0.014 * 7.806 +0.021 * 5.05+0.17 -0.430.11* -2.75+0.11*
A REER K 2R 7.564 +0. 024 7.733 £0.012* 7.814 £0.016* 5.12 +£0.23 -0.40 +0. 11~ -2.76 0. 11"
Conbercept 41 7.563 +0.033 7.720 £0.056 * 7.750 £0.017 * 2 5.11+0.32 -0.38+0.09 " -1.43+0.30%%
FAl 0.426 119.924 115.458 0.228 2690. 650 869. 162
P14 0.736 0.000 0.000 0.876 0.000 0.000
TS EAX EAMLE, P <0.05; 5 MEK4AI L, 4 P <0.001
F2 FHHABRAREEE S EEF mRNA B33 FRIE (x107 x%s)
- MMP-2 mRNA TIMP-2 mRNA TGF-B2 mRNA TGF-B1 mRNA

BAFETd HAE14d BARETd  HAE14d BARTd HmAE14d BARTd WA 14d
23 % B 2.64 +0.34 3.76 +0.49 4.94£0.27 3.30 £0.22 2.46 +2.88 3.40 £0.25 6.48+1.64 6.44+1.14
AT ARH 71.17 £23.66* 108.43£9.26*  3.00£0.10*  1.070.15* 34.67+2.51* 63.33+5.51* 3.60+0.10* 2.90+0.32*
AT K 66.33 £11.67 111.33£3.71 3.03 £0.25 1.03+0.25  36.33+4.51  61.33£5.51 3.77+0.15  3.10%0.52
Conbercept 21 38.76 £3.25%  25.57+0.75% 3.23£0.15 1.40 £0.61 9.17 +4.62%  9.57+0.58%  2.33x0.21  0.87 £0.05%
FAH 28.190 559.927 76. 303 44. 537 202. 320 301. 740 11. 487 33.522
Pl 0.000 0.000 0.000 0.000 0.000 0. 000 0.001 0.000

TS5 AXBAMLE, P <0.01; 5L MEK4M I, 4 P <0.05

2.3 Western blot #&i| 4558  Western blot #; 0 4%
KR IRKEES )57 d. 14 d, 2 T RH 52 [t
HREH L, MMP-2 [TGF-B2 S H R A I 2, =57
WA X (/5 P <0.01), TIMP2  TGF-B1
HHFRBEEED, ZRIA G E (X P <
0.01) ; Conbercept 41 5 4= L £h /K 41 b %%, MMP-2 |

ﬂﬂ 50000 B P-2
B TIVP-2

o
MMP- 2- E 71000 —10 000
TINP-2 a 21000
TGF-B2 ' by B 48 000
TGF—BI. -
10 000
GAPDII- . - - 36 000
@

0

CITGF-p2
B TGF-BI

20 000,
44 000

=
. I
B
TIMP-Z" “ """ - 24000 40 000
TGF-B2 h 48 000
- -
T6F-B1 - . wrd

TGF-B2 TGF-B1 HEH Kk A, 22 74 it
FE X (3905 P <0.01) , TIMP-2 8 H Kk 22 57 1
KGR (N P >0.05) 5 AT AR5 R
K 21 He %, MMP-2  TGF-B2 , TIMP-2 | TGF-B1 ﬁa
RIEEEFR IR IR (BN P>0.05),
1.

1 2 3 4 1260 000,

X P2
! i B TINP-2
-2 g 71000 = 1y

44 000 20000

©

1 2 3

1D

1 BEARMHEBEEEFEBRIAER A:245 7 d 8 Western blot % 3 A ;B: 9@/\%7 d Bt & B F & a4t

Ak % ;C. 54 )5 14 d Bf Western blot w3k B ;D 2245 14 d A B F R GMxt L3, |

4 72 3 /K48 ;4 ; Conbercept 20

3 itig

FRTAR B2 AT TR Z2 A T 3 A 3 2R phy R Al 4
KGR, JLIE 20 it &0 5k Jot 3 90 2 MRl 394 gy 2 2
AL MMP-2 [H] Al [ f U 2 2o T L St it
SERNFEE , AT LR IE I fige 3 o, 328 1 688 L A2
75 TIMP-2 J& MMP-2 841 [, ] B AR IRLE F Ji
JEU AR REEA s IE R DU B 8 AL T 3 B IR, M
AT, JUBE A AN RE A A S v, S B
FEAN S R A A g R B S R I
RS FALET 24 40 i 5 A R ST B, T s S IR I 4 i 7

FEITB2 EuhF K3,

FE S I, ST e I B, HLAT R AR 2 ) mT 0
UTHIE R ' o WUBG LT 2 200 A S P 3 K Y o F- 3
WUzh 3 F ( a-smooth muscle actin, a-SMA) |, J2& 41 g
AN ) T B, TGF-B 2 —Fh i 4 il 2T 4k
Y M5 LR AT de A fu i AL i FE 22 . DAAEWFSEIE
By, TGF-B2 W] |3 MMP-2 33k, & /K F TGF-B1 nf
7S TIMP-2 %3k A ik, MMP-2 [ TIMP-2 . TGF-
BAYE ML L E MM EE A 7, 1 ae 2 5
IEALEE B . BN A K SR iR e,
WEAUE s #2 AR E MMP-2 | TIMP-2 [ TGF-g 45 [
FIEVER A, UL RSN IEAE 9 5 MMP-2 | TIMP-
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2 TGF-B TEYERIZ5 4 T 50 Y Bt

Conbercept J& iy WP [ 0 & 1) — Fh P BT A= 1 45 A
KRG EA, &Ml VEGFRI (1 2 5 HuE ik
M VEGFR2 ) 3 5 4 S UE 5 N REREN G
M Fe BB GTE MM ANBAEAMAEA, TS
VEGF-A \VEGF-B Flfii 4= &K K ( PIGF) {1 T A I
IG5 G, B T7E Fab BLAS N T VEGFR-2 1) 4 5 g
7, BRI B At B i A A AR B 25 ), T B R
Pr DU BT BT P45 X VEGE RIS B /& 1 45
A1 HH, Conbercept 32 %1 i F F 2> VEGF
A AT 36 IR R A A 1A TR B R i B R K S
SO BRTEBRTE K B, DL AR AT RE A5 B Y
[B]4% % I TGF-B . MMP-2 | a-SMA ik K AIK 5 & Bt
VEGF 2598k &t 58 Je vy PR HF I 0 o 145
MO AR BT A PN TR S BT AR PG - B R R ]
FEMAR Y TGE-B MMP ik 7K OF- 22 [ i A< 10
2075 Conbercept X} 9 ffi ik PRK A J5 Haze T {5
FOREFE IR 52, Conbercept [R] A AT 52 Wi £ i H i)
TGF-B MMP-2 . -SMA k'™ [k, A S5 32 82
A FE Conbercept & 7 X I, i fr MMP-2 | TGF-B |
TIMP-2 A7 987V FH , 11117 52 0 B i 31 <5 M i A0 ok
R, 45 5K W], Conbercept 1, AT I 15 JLJE H MMP-
2 TGF-B1 [ TGF-B2 ik K-, 3 1M1 52 i JE o 1) <5 14
TR L A

ARSI A R R, BREE T {340 0. 05 mL AR
57K 0.5 mg Conbercept Xif £ JIi | 25 L 400 4 1B 55 26
LU T B RIVER; o A IR S 7 d, (8] 55
TE BAFRT 3 A0, s I B e MMP-2 | TGF-B2 A X 5%
ik A, TIMP-2 \TGF-B1 AH X} =ik 53 ik
B, 3% 5 Zhao %570 i 22 22 2y gy 45 SR —
B EREE T 1 0 A FEER AKX 3 31 35 PR 1 AT il
HFETCH] 20 ;0. 5 mg Conbercept BR45 15T 7 5
Ja 7 d, AR KA i, RGBS L Jm G 25 7 B
Tegiita 5 3, H MMP-2 \TGF-B2 AHXf ik 7t ¥4 i
EREAR, 22 A G L (B P <0.05) , KB
BREEFE TN EST 0.5 mg Conbercept 7 d J5 ( BPHR I 28 &
Ja 7 d) EXF YU I AE A G R F MMP-2 [ TGF-
B2 P AE AR IR I 4% 5 J5 14 d i), Conbercept
5 A FRE KA e, IR AN BE L i G 34 I 2 B
K, ZRAGI R (B P <0.05) L8] 0.5
mg Conbercept X J& i 31 25 P 32 A0 JE B A= 41 i 1
L [E B A4 MMP-2  TGF-B2 AH X} ik FE K. 4%
SIS R G485 )5 14 d B, Conbercept ZH H TGF-B1
X R B BT AR KA, ZERAHITFEX
(P<0.05) , 5P fE X ££25 ) 52005 F 52119 Conbercept
X} TGF-B1 =AMl E A —3, 2&6/57d .14 d,
Conbercept 41 5 4= FRER K 4 b ¢, TIMP-2 X & 34
w2EFH TG E L, AT HEJE T Conbercept X
TIMP-2 335 JCIH 35 /E B 8¢ Conbercept X§ TIMP-2 f{]
VT B2 AR I ) A J2 o ARSI 25 SR 3R 1, 0.5

mg Conbercept BREEIE F 1RSS5 7 d 8 ] X 5 #1255
PEIEUIE B B LB o i MMP-2 | TGF-B2 Rk ™
AEAIRIVE T VRS IS 14 d IEX TR % 30 25 4k 3 T G
HERE I B JE G A RIE R . R ARSI H
S AR i A B2 W] 0.5 mg Conbercept X JE 3
PP AR A VR A, L mRNA (8 /K
I53F Conbercept %} MMP-2 TGF-B2  TGF-B1 FikA
HIER , HAE R A5 S 3 AN wf . DR, A7)
it —2E W 5Y Conbercept /E 1) AR5 538 #%,
PUJE 30l 30 4008 B A0 87 1Y) S B DA S B Conber-
cept FITIRYT I A0 AT 6E >k 9 @I AR T, [m] e gk vk 5
55 IR 5T IER] 0.5 mg Conbercept X JE 3t 325 14 i
L= A= 304 38 75 76 I S2 56 FEhith bt — 5%
Conbercept Xif JE 56 3 351 1T W0 FE B A= 410 1 4 FH A
A B AR ], S LLJS Conbercept F T Iifi R
5 T A TE B G S 50 S
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[Abstract] Objective To investigate the effect of subconjunctival injection of anti-angiogenic growth factor fusion
protein, Conbercept, on the form-deprivation myopia in guinea pigs and its underlying mechanisms. Methods All of 48
healthy guinea pigs ( male or female) of 3 weeks old were taken. The guinea pigs were randomly divided into control
group, unilateral lid fusion group, normal saline solution group and Conbercept group. Guinea pigs in the control group left
untreated, and the unilateral lid fusion group, normal saline solution group and Conbercept group were treated to cover the
right eye with eyelid suture. The right eye were performed with subconjunctival injection of 0. 05 mL normal saline solution
in the normal saline solution group, while 0.5 mg (0.05 mL) Conbercept for the Conbercept group at the time of eyelid su-
ture and 7days after eyelid suture. Then the diopter and axial length were recorded before and 7 days and 14 days after in-
jection, and the sclera was collected at the posterior pole for RT-PCR and Western blot to detect mRNA and protein expres-
sion levels of matrix metalloproteinases-2 (MMP-2) , tissue inhibitor of matrix metalloproteinases-2 ( TIMP-2) , and trans-
forming growth factor-g (TGF-g). Results Seven days and 14 days after eyelid suture, when compared with the control
group, the length of the eye axis and diopter of the right eye of guinea pigs in the unilateral lid fusion group were increased;
the relative expression levels of MMP-2, TGF-B2 mRNA and protein were increased, and the relative expression levels of
TGF-B1 and TIMP-2 were decreased, and the differences were statistically significant (all P <0.05). There were no statisti-
cally significant differences in all variables between the unilateral lid fusion group and normal saline solution group (all P >
0.05). Seven days after eyelid suture, compared with the normal saline solution group, there were no statistically signifi-
cant differences in the axial length, diopter, and relative expression of TIMP-2, TGF-g1mRNA and protein in the Conber-
cept group (all P>0.05), but the relative expression levels of MMP-2 and TGF-B2mRNA and protein decreased, and the
differences were statistically significant (both P <0.05). At 14 days after eyelid suture, compared with normal saline solu-
tion group, the axial length, diopter and relative expression levels of MMP-2, TGF-B2, TGF-BImRNA and protein in the
Conberpt group were statistically significant (all P <0. 05). Conclusion Subconjunctival injection of 0. 5 mg Conbercept can
delay the formation of form-deprivation myopia in guinea pigs, which is achieved possibly by regulating the expression of
MMP-2, TGF-g1 and TGF-B2 in the sclera. Comeclusion Subconjunctival injection of 0.5 mg conbercept can delay the
formation of form-deprivation-myopia in guinea pigs, possibly by regulating the expression of MMP-2, TGF-B1 and TGF-B2 in
the sclera.

[ Key words] Conbercept; form-deprivation myopia; matrix metalloproteinase-2 ; tissue inhibitor of matrix metallopro-
teinases-2; transforming growth factor



