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[ Abstract] Objective To investigate the effect of conbercept on rabbit “s haze after photorefractive
keratectomy (PRK). Methods Sixty-four pedigree New Zealand white rabbits were randomly divided into PRK
group ,normal saline solution group, conbercept 0.5 mg group, conbercept 1.0 mg group, with 16 rabbits in each
group. PRK was performed on right eyes, PRK group only received PRK, the other three surgery groups were given
postoperative subconjunctival injection of 0. 05 ml normal saline solution,0.5 mg (0.05 ml) conbercept and 1.0 mg
(0.10 ml) conbercept,respectively. In addition, another 8 rabbits were randomly chosen as normal control group. The
healing of postoperative corneal epithelial was observed by slit lamp biomicroscope, and the degrees of haze were
graded based on Fantes. Eight rabbits in the surgery groups and 4 rabbits in the normal control group were killed in
the first week and the fourth week. The corneal tissue was stained by hematoxylin-eosin, and the expressions of
transforming growth factor-B,( TGF-B, ) , a-smooth muscle actin (®-SMA) and matrix metalloproteinase-2 ( MMP-2)

were detected by immunochemistry. The use and feeding of experimental animals followed the Relevant Regulations of
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the Animal Management Committee of Binzhou Medical University. This study protocol was approved by Ethic
Committee of the Affiliated Hospital of Binzhou Medical University ( No.201701-08). Results Corneal epithelium
of all operative rabbits healed completely at 3—-5 days and no significant difference in healing time between the groups
after operation (F=0.37,P=0.77). The degree of haze in each surgery group reached the highest value at about 4
weeks after operation, and haze in the conbercept 1.0 mg group was the most serious, followed by PRK group and
normal saline solution group, haze in conbercept 0.5 mg group was significantly alleviated ( F,,,, =20.114,P =
0.000;F,,. =8.084,P=0.006). Hematoxylin-eosin staining showed that corneal epithelial cells and fibroblasts in
superficial stroma proliferated in one week after PRK, which lead to the disorder of cells and collagen fibers, and the
extent of hyperplasia was the same as that of haze. Inmunohistochemistry showed that at one week after operation, the
expressions of factors in PRK group and normal saline solution group were apparently lower than that of conbercept
1. 0 mg group,but were apparently higher than that of conbercept 0. 5 mg group,and the expressions of the factors were
the weakest in normal control group, with significant differences between them (all at P<0.05). Conclusions

Subconjunctival injection of appropriate conbercept can inhibit the formation of haze and the proliferation of corneal

.95 .

epithelium and superficial stroma,but overdose of conbercept leads to opposite effects.
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#E o> 7 WOt M B U ] R ( photorefractive
keratectomy , PRK) V2 —F ] 5 42 4> A R0 T D6 87
TR AT AEHE 7 7 WOG A 5 AL FE R (laser in
situ keratomilensis, LASIK ) #H 5& i fa I 3% #4H o€ JF &
B G Bk S v A A GRS R Y
I S A B RBRAE 2 o R L) IR R AR B A
JIF G A Ty th B A I 5k A g IR OR 45 BE T
TARWAE B A5 P T B 1 56 35 ) Trans PRK 9 i
B RIZARKA FIT A R, AT
ARV (haze) & PRK ARJF #Y £ 2 IF &8, A A D &
FHARJGE A 6 # B 1Y haze, H A 2 F BiiG haze
W7 3%, 22 885 3 C R haze B0 1 2 254
Hil FLRER CAGRAR RN K H AT E W%
YRRz TR L AR 2GR CF
e AR EEE L, A L8R, AU 5 5 b
IgG DUAR B4 (bevacizumab ) B 1 Al i il 37 A 1M 48 41,
i Al H ] % A A2 K B F-B, (transforming growth factor-
B,,TGF-B,) . aF ¥ WL WL 3 #E B ( a-smooth muscle
actin, a-SMA ) 1 % i & J8 & B B2 ( matrix
metalloproteinase-2 , MMP-2 ) ] 3& ik, I /> haze 1Y I
BT B — A B R & P (vascular
endothelial growth factor, VEGF ) 2§ ¥ B 44 7§ &
(‘conbercept) 2 F [ 40 Fl B 5 200 /i 2 35 AR 487 AR I
MRS ER, BA 20 A SR8 GRS,
B X PRK AR J5 haze BYJE 2 75 A 52 Wi 4 A B .
ARWFFERT conbercept X 1] haze JE 8 /E o

1 HESHE
L1 B

1.1.1 SEgeshyy @ aifp = RE i 64 2
(UF ma 79 0% ff 9% FH B B b 52 ), R B R
2.0 ~2.5 kg, ZBUAT 2 G085 AG A HEBR IR AT B . R
FHBEALE 7 2 g Hoor g B ol TR 2 AR B AR K 4
conbercept 0. 5 mg4H conbercept 1.0 mg2H , 54 16 H |
T3 B8 R 2 AT A Ak B A BT PG 22 O 1 AR Dy I X R
A1, B IR Y S2 5 R o 5256 2l Wy 4 A1 0 R 57 3 11
TN 2 BEsh W 2 s MR E . AT R TR A
T B2 2 B B R BE B A8 B 22 Bt 2 W At (it S5
201701-08) .,

1.1.2  FEXH ML #E 10 mg/ml conbercept ( i{{ #R
RS A IR AT BR 2 7)) 5 Bt 3 40 0. 4% #h R B A R
PR IR ( H A S Kl 25tk Uk ) s B 70 %0 0. 3%
S TRTD B IR (W BH % 5 IR 285 A A BR 22 71 ) 5 /) Bt
i, TGF-B, B 5 [ Hi 7 (ab190503 ) | /)N L P Ht oa-SMA
FATEREPUR (ab7817) (/N BT S MMP-2 B 5 [ BT 1
(ab2462) (Jt[F Abcam A H]) 5 g 2H 4L % SABC i
H & (T8 43 %0 5% BSA B AR YR bR i th FHi/)h
B TeG SABC 59 TAEW ) (SA1021, s 48 4
Y LRRABRA ) ;DAB 5] (P0202, |3 = KA
W ARABRA ) . VISA STAR S4 #E 4> T 306 (3£
AMO 2 H])

1.2 Jrk

1.2.1 4 PRK BIRIRGHIMES 04 AREj#4 T R4 16
LG G 35 22 HL G W UKk 18 4 o 2 4 3% IR 1L
ZHH30 ~40 mg/kghT 4 B RRIE 0. 4% £5 R B A K A
IR P80 A HIR A 3 1T R T, DR I 2 Ji A T o 5 0O &
GERATH IR PRK TR . BOLSHC R A THOGIA
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I7 % £ BRI I R ( phototherapeutic keratectomy , PTK ) 45
A X B b, B B E Y 160 m)/em’, B IE B2 AN
~10.0 D, ff i rp e X U) H| B 42 6.0 mm. AR J5
7 ER VA WS 23 v A ISR T, T R K A A T 25 A IR
T 7K 43, 25 FA B il s ,0. 3% AT B IR IR IR, 4
H3 W&, RJF 4 LR /K 4 | conbercept 0.5 mg ZH F1
conbercept 1. 0 mg2l 43 5| 45 T 4 IR 45 B v 5 A= B &L
7K0. 05 ml, conbercept 0.5 mg (0.05 ml) 1 conbercept
1.0 mg(0. 1 ml) , Bafi FARLE AL FALATAL B
1.2.2 BT W G0BE R LB AR ST A I B A G i )
K haze 73 AR5 B HAEZBAT BT T WS AR R
AN IR HRIRAJE MK E R A5 i E I gt
e ARJa 1 JE & 4 J5 535 3547 haze 53 %% . Fantes
I3 RARUE A B B O O 25 R IR AT DL AR R TR ik Dy
0.5 2 ; ZLBAT W A0UBE T 25 5 % 3 A B TR iy, A 52w 0L
SRMT RSB 1 S 5 i RETRR Tt , A J3E 53 Wi L 5% T it 50 4L
2 s ff B SRy, o BE B e UL S AT B S B 3
Y% s ff IR T IR, S RE BT LA R B g 4 g
1.2.3  ARARIE KA il RJs 1 4 4
gl FoR 4. A B3R K 4. conbercept 0.5 mg 4 .
conbercept 1. 0 mgdl 41 JFE 25 VL 8 11520 2 4 f
FEVEALFE , IEH X B AT e 4 H S A s AR JE
AEBE , Sz R o3 A IR A R TR o R O R 4% 22 3 T RE
Hh I A AL L4 wm BRI SEY)
1.2.4 JRAORE — D20 % €8 UL 45 £ 14 2005 31 2 2 4k
AEEY) R B BN 2K, TR AR R GEAS min, B R K
ME 1 min, AR B350 1% $h 1R 73 162 s, B R 7K wj sk
15 min, fFEL YL A2 min, [ RKMPEL min, 855 £ B2
K, RGBT, A R B, 3 DG 2 U T
ZIFHE
1.2.5 S d 2L L8 ) i b TGF-B, | a-SMA
Je MMP-2 (3R3% £ 5 U0 F 78 9 i 527K, PBS U 3
U, AF IS min &5 BB Z P, PBS ¥k 3 W, £ IKS ming
TRFR 7 B 3% i S8 A0 S0 WS TR 5710 min 7 B 9 IR
P ik A0 W) Bl P, PBS R 3 0, 45 IS min %N 5%
BSA £ P37 “CI &30 min; JP 2B, 23 30 0 /)
FR¥T e TGF-B, (1 :50) , a-SMA (1 :100) Sz MMP-2
(1:100) —477,4 C KA HIBF B 1 5%, PBS 4 3 K, B IR
S min FINA Y R AR 1t E T/ B 1gG AR, 37 °C
% & 30 min, PBS % 3 ¥k, £ K5 min; {1 SABC & &
Y) T AR, 37 °C 9 & 30 min, PBS P& 3 ¥, AR5 min;
DAB B4, SR AR R L Y2 min , B WK, — WK%
B, A RS R, Ol AU N SRR IR . AU
A AR B g GO BHPE R E AR vl . Db BB T

WML bR A, 400 £5 458 F &5k V) A AR B 3 A~
B, N H] Tmage-Pro Plus [K15 73 # 5 G %) 25 bp A £ 47 &1
GRS A PGB (A) {B, T804 8 1Y FH A 4
A%
1.3 Seit2aorik

K SPSS 19. 0 Gl “# A #E AT ge it 0o RJe
IR b 2 58 4 i I ) BRHE 22 WK 6 56 52 R AR
i, Lk mean=SD IR, £ Levene £ 5 §iF 55 J7 22 55 1%,
S FARARG M LR 56284 R SR R R R
5 2253810 AR JG A A I ] 52 haze J3 ¢ K ff 5 2H 21
35 TGF-B, .a-SMA F1 MMP-2 %) BH 14 40 fitg %50 2 - 14
A(HE M 22 WK B0 FE 52 5 IE &S 40 A, DL mean+SD £
7N S HAEA KR Z Levene K B0 IE 55 J5 22 551, & 4
A JG AN TR ][] 55 haze 53 9% e ff b 35 TGF-B, | a-
SMA FI MMP-2 [ 44 3% 35 4 i 550 H 5% TP IR R 7
2200 M, I LU BCR ] LSD-1 K 8 . P<0.05 Sh = R A
Gt E L,

2 H#R

2.1 R A GHRAS N5 B ik a] He L

TR A L ER K 4 | conbercept 0. 5 mgZH il
conbercept 1. 0 mgZH A IR AR J5 55 2 R AJ DL 45 582 % 75
L A JEE K i 25 58 E S, A I b R S TEARJE 55 3 ~ 5
KGEEM A, B4FARH . 4 # L K4 | conbercept
0.5 mg4H . conbercept 1. 0 mgZH S HR AR J5 M 1L | 2 fr &
It E] 43 5 A (4.06£0.85) . (4.00+0.97),(3.94 +
0.77) F1(4.25+0.93) d, 45 41 G BR A J5 1 5 E R fir
WA P A, 25 S gt B L (F=0.37,P=0.77)
2.2 HHRIRAJG M haze 73 G LKL

P F R4 A R K 4H | conbercept 0.5 mg4H F
conbercept 1.0 mg2H # 7£ R J5 1 J& 1 BLA [6) 2 & )
haze 4 J&i i} haze JER BB B, R 1 &M 4 A,
conbercept 1. 0 mg#H haze HE IR & ™ B, H R B4 F
ARH FAE B8 R K 40, conbercept 0. 5 mg4H haze JE R %5
Fofth T AR 21 W) W 8 %, 1E W X B4 TG haze B K
(1) o &AL HRAN [R) IS 8] 55 haze 73 Z0HY LLAL, 72 5+
WA BB L (Fyy =20.114, P =0.000; Fy\\y =
8.084,P=0.006) , H-H' conbercept 0. 5 mg#{ haze 434
B o s TR AL 5K 410 5 FE G, conbercept
1.0 mg# haze 73 S0 F 4l TR 41 A2 B K 41 W] B T
15 ,conbercept 0. 5 mg2H haze /3 2% % conbercept 1.0 mg
2] B RRAR , 22 57 290 e it o7 B L (1 P<0.05) 5 Faf
FARLEAE R IK A haze 73 H I, 22 57 LG iH¥ &
X (P>0.05)(F 1),
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1 RTREVBZEHERAREHE haze EH X AL haze
JE s B4l F AR 4H | A= 3 EL /K 4H | conbercept 0.5 mg 4 | conbercept
1.0 mgZHHFEAR ST 18 5 BUAS [ A2 B2 1) haze, 4 J& 15 haze $iE 4R fx W]
2. ARJE 14 ], conbercept 1.0 mg4l haze fc ™ &, H K by a4l
FARAMAEIE KL A EHXEA B AF 1 AHPMALFARYA
CARJG 1 JEAEBIEKA D:ARJG 1 JE conbercept 0.5 mg2H  E: R 5
1 J& conbercept 1.0 mg2l F.RJ54 FpaiFRA G. R4 H4
iR K4l H:ARJG 4 J& conbercept 0.5 mgZl 1. KRJ5 4 J& conbercept
1.0 mg4H

*1 &A%RRAER EE haze 49 2% bk 5 ( mean+SD)

ARJE A R 8] 45 haze 73 4%

20 5 MR %%

1 4 1
HAETF AR A 8 1.81x0.92 2.63+1.06
A PR K 21 8 1.69+0. 96 2.38+1.06
conbercept 0.5 mg 4l 8 0.63+0. 64 0.94+0. 73"
conbercept 1.0 mg 21 8 2.88+1.20% 3. 63+0. 74

T F oy gy =20. 114,P=0.000; F iy = 8. 048, P =0. 006. 5 ¥4l F AR 41
H#%,*P<0. 05 ; 54 #Eh K 20 %8, " P<0. 05 ; 5 conbercept 0. 5 mg [t
B,°P<0.05 (PR 724007, LSD-0 %) haze. S BE F 1 T %R
it ; conbercept ; FE A 75 %

2.3 SRR S B 2R AR fE

TR ARKE - 2T e e B 25 I s, IEF M IR b Y
N4 ~5 2, bR A0 M e e ST A HE S RN B 5
BRI . ARJ5 1 J, conbercept 0. 5 mgZH i i I Kz 41 g
BEIEH X B R3S 2, 20 MO HE 9 5 B 2R AL, R IS AR A
SRR, BE 5T AT AE A e R 3 2 IR AT AR
EAL ARG 4 8 Al LI ER S ~6 )2, LA AP
A5 S, HE R ML v o0, R T 2 AT A A M AR R RS £
AJE 1 JE gl AR 2 B A PR AER K A1 fR IS b R A i %
FE 0T )25 BT 2 240 2 A B A 20 B HE B B B 2L BRI
I o ), R S AR e W 2R L RS 4 L AR B
7T ~8 )2, b MBS A S, I AR AT ZE AL, i 2k
B BE T2 LT 4 20 M R AT B 22, R A 4E R &
filo ARJG 1 J&,conbercept 1.0 mg2H 34 A5 Tl 25 KL AY 72

B d 5 T PRl R RN A BEER K A s RS 4 FA, A -
W RIEIE 9 ~10 2, HREIRIRAE R (K 2) .

B2 HEARARKRARK/REFTN(HE x400) 50 R4 & A
JEL e AT 2 e K R B HE B R U5 B Al T OR AL A B K 4
conbercept 0. 5 mgZ{ I conbercept 1. 0 mgZH ¥ 7 AR5 1 J& H B 6] 72
JEE W) A IS I e A0 T i I 2 T A A0 R G AR B R N T 4 T
FLRMEHES AL, R G 4 BB 2 . RJG 1 A4 J8, conbercept
1.0 mg4l haze fic /™ 8, KR B4l FARAIFIA FHE KA A IE# X
A B:ARFARGFARA CARFLEAEIEHRAKA D:ARFI1
J& conbercept 0.5 mgZH  E:ARJ5 1 J& conbercept 1.0 mg4l F: ARJ5 4
JHpaiFRA G.ARJ54 B EBEKA H:ARJF 4 conbercept
0.5 mgZl 1:ARJ5 4 J& conbercept 1.0 mgZ]

2.4 s TGF-B, .a-SMA N MMP-2 )£k L

B L LU~ G 25 2R B, JE R AR IR ZH 4R
ik TOF-B, Al a-SMA, 1] £ BRI MMP2. AJS
1 J&,conbercept 0. 5 mgZ TGF-B, .a-SMA F1 MMP-2 #Y
FB RS, Bal TR A A R K b SF R A
TGF-B, .a-SMA Fl MMP-2, conbercept 1.0 mg4 TGF-
B, .a-SMA Fl MMP-2 [k B fHME. ARJ5 4 H#% T
AR 41 TCF-B, .a-SMA Fl MMP-2 fy kB ARG 1 5 i}
AR as (K3 ~5) .

5 AURIRA R B 7] 5 TGF-B, (o-SMA FI MMP-2 ]
PN EO 3 Rl -1 A (U, 22 53 A g it
B (¥ P<0.05), H ¥ &R J5 4% i} [6] & conbercept
0.5 mgZ TGF-B, .a-SMA Fil MMP-2 [ 20 it A~ $c % 2
4 TR A FEER K 2 BT 200, A0 R -2 A (E W]
B F&AG ; conbercept 1.0 mg2 TGF-B, .a-SMA F MMP-2
IFT 1 48 LA 50 B 2 T R 2 2R B R K 2 W) R G &2, 4
A T4 A {8 85 5 T} & ; conbercept 0.5 mg# TGF-
B,.a-SMA F1 MMP-2 FH ¥ 40 g 4~ %0 % conbercept
1.0 mgZH W] 5 Ui /0> , 240 Jfd IR -7 2 A {E ] R A1 5 P
FAREH A B AL K 4H | conbercept 0.5 mg4H F1 conbercept
1.0 mgZH TGF-B, .«-SMA F1 MMP-2 BH 14 41 ffd 4~ % 15 %3¢
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R X AL 22 AN 173 A [EWLR T, 22 578
G EE X (3 P<0.05) 5 L2l F AL AL PR K4
TGF-B, .a-SMA FI MMP-2 [ 4 4 i A~ B 7l 240 g [N 1~ A

IR, R TG L (B P>0.05) (%2 ~4),

B3 fEEAANFERNFAKRD TGF-B,MRE(DAB x400) iE
WX HALTE TGF-B, Fib s RJF 1A, B 4l T A 20 70 A= LR 7K 21 v 45
13 1k TGF-B,, conbercept 0.5 mg 4] TGF-B, fy £ ik & 55 FH %,
conbercept 1. 0 mg4] TGF-B, By ik E ol [ RJg 4 BT £ FAR4A
TCF-B, YRIBBA)T | FW BHTR A EWXHA B AK 1M
PAIFARA CARE 1AM KA D:ARJS 1 JA conbercept
0.5 mg#l E:ARJ5 1 JH conbercept 1.0 mg2 F. AR J5 4 Ji#ai A
4 G.ARJG 4 FEMIEKA H:ARJG 4 JH conbercept 0.5 mg2 1.
AR Ji 4 J& conbercept 1. 0 mgf

B4 REALRLFERNAED o-SMA fRiE (DAB x400) 1E
X IR TG a-SMA SRk s ARG 1A, 54 T A 21 A AR FER UK 4 b 45
2 15 «-SMA, conbercept 0.5 mg # «-SMA [y % & 5 59 BH %,
conbercept 1. 0 mgZll o-SMA [y 2k EIMMHAME; ARG 4 7, & F A4 a-
SMA MRIBH ARG | A BRR A EH XA B RF 1 FHR
aAiFARMHA C.ARE 1 JEAEHEE KA D:ARJG 1 JH conbercept 0. 5 mg
4l E:ARJ5 1) conbercept 1.0 mg#l F. AR5 4 FHBaiFRY G.
RiG 4 FAEHEE KA H. ARG 4 i conbercept 0.5 mg4]l 1. RJ5 4
J& conbercept 1. 0 mg#q

[ XTI

ES5 SERALANFERNAES MMP-2 fFRi& (DAB x400) IE
R BRAL F A TR 9 MMP-2 5 R S5 1 JE , SRl TR 41 A FE Rk 4l
S5 2 7k MMP-2, conbercept 0.5 mg 4{ MMP-2 it 3 i& & 55 0 %,
conbercept 1. 0 mgZfl MMP-2 [ ik R FHME; RJG 4 A, &% F A4
MMP-2 [ LR EAJE 1 A B A EFXRA B.ARF 1A
AT ARA C.RG 1 A KA D: AR 1 JE conbercept
0.5mgZl E:ARJ5 1 & conbercept 0. 1 mg4l  F. RJ5 4 & HaiF AR
4 G ARJF4 A KA H:ARJG 4 J& conbercept 0.5 mg4l  1:
AKJ5 4 Ji conbercept 0. 1 mgZH

F®2 FBHRBRABAEEE S fFHES
TGF-B, 3 i% #J Lt 2 (mean=SD)

AR SR R B[R] AR IR B LA
ik By TGF-B, MEEAHA K TGF-, F3 4 fil

1H 4 1J 4
BT AL §  23.3:42 354524 0.1233:0.0074 0.167220.0072
R AA 8 26549  34.8:1.9  0.121720.0869 0.168 90.006 4
conbercept 0. 5mg 8 18.1£5.2"  29.9£2.0"  0.08280.0729""  0.1210£0.005 4"

conbercept 0. L mg 41 8 31.75.4™ 46,152 1™ 0.1745£0.006 8" 0.212820.006 4"

T < B 40 M A0 F g gy = 252.995, P =0. 0005 F gy = 1032.699, P =
0.000. P34 A fif: Fyy g =2 586. 956, P =0.000; Fyypy =3 233.284, P =
0.000. 5 B afi F AR 4] b4z ," P<0. 055 5 4 PR K 41 4, " P<0. 055 55

conbercept 0. 5 mg# [L#¢,“P<0.05 (¥ B % J5 2% 43 #7 , LSD- 45 45 )
TGF . # 4k = 1 B T 5 conbercept ; B P4 %

F3 BAERRRGFAEH E S HEH

a-SMA 3K i% i bk 8 ( mean+SD )
ARG I 5 ARG AT I
3 B o-SMA HEARA K o-SMA T 4 ff
1A 4 R 4
FHT AL § 186531 35.2:2.6  0.1224:0.0081 0.169 5::0. 008 1
KA §  19.8:4.0 34331 0.1207:0.0089  0.1715£0.0083
conbereept 0.5 mg 4 8 12.3¢3.6"" 24,4125  0.07780.0066"  0.12190.001 0"

conbercept 0. L mg 41 8 23,933 46.5:3.6"  0.183120.0080™  0.233720.006 7"
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