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Abstract

e AIM:. To investigate the inhibition of the recombinant
human endostatin adenavirus ( Ad - Es ) on the
experimental choroidal neovascularization (CNV) models
by intravitreous injection.

¢ METHODS . Experimental CNV models were induced by
semiconductor laser in 30 male Brown Norway(BN) rats
and randomly divided into 3 groups with 10 rats in each
group. At 21d after photocoagulation, the single
administration group were given intravitreous injection
with Ad-Es 0. 01mL; the repeated administration group
were given intravitreous injection with Ad-Es 0.01mL and
a repeated injection 7d later; the saline control group
were given intravitreous injection with saline 0. 01mL. At
7d after final administration, the leakage of fundus
fluorescein angiography ( FFA) was observed. Various
CNV areas were measured by using laser confocal
microscopy of choroidal flatmount method. Pathology
and ultrastructure were observed with light microscopy,
the expressions of CD105 were measured by
immunohistochemistry.

e RESULTS:. The leakage of CNV of the administration
group abviously decreased as compared with those in the
saline group, the leakage of repeated administration
group decreased compared with that of single

administration group ( P < 0. 05). Laser confocal
microscope quantitative CNV analysis showed that CNV
area of the administration group was significantly smaller
than that of control group, the area of repeated
administration group was smaller than that of single
administration group ( P < 0. 05). Under the light
microscope, the vascular endothelial cell number and
quantity of the administration group were significantly
lower than that of the control group, the cell number of
repeated administration group was lower than that of
single administration group. CD105 expression of the
administration group was significantly weaker than that in
the saline group; the expression of repeated
administration group was weaker than that of single
administration group.

e CONCLUSION: Ad - Es can effectively inhibit
semiconductor laser induced CNV in BN rats, and the
inhibition effect of repeated administration group is better
than that of single administration group. It may be a
useful new method in the treatment of CNV.
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BB 0 LA A R0 3R s 82 1 5 ( Ad - Es ) BB I
(f%ﬂ‘Xﬂe'ﬁE&k{%ﬁﬁlﬁiﬁEﬁE@ BN ( Brown Norway) I Bl bk 4% i
B4 14 ( choroidal neovascularization, CNV ) BYH0HIVE H .
Frik: HEPE BN R 30 H A7 IR R A O e et 57
CNV #8) SR LR 3RE 0 0 = Rk G 25 4
G2y KR PR KX IR JGBEIS 21d, BRI 45 2 4H Bl 3
PRIE NS Ad—Es 0. 01mL; 5 45 24 20 B B R 15 PN 1 5
Ad-Es 0.01mL, I 1wk 5 25 2 ; A= BER K0 BR2H 3%
AN TE ST FEER K 0. 0lmL, WEE4S 4R IR 2R
7d FOGHRIT LA 3 52 5L 2B A 00, L HIOE 3L 48 W
TUUBE T T & B it 71 o D0 4% 4 CNY TR, DB B T 0
ZELH S M A 8 Ak, S A B 2 R T CNY 4 4
CD105 Rk,

ZERFFA B Bon 45 252418 T AR W AR T A R K
X IR, AR GBI K R T IR A 2, 2 57
AT L (P<0.05) s OB WIS T CNV & &8 45
Brigzm s 2520 CNV [ AR B AR T 0 20, 52 4 25 4
CNV H B TR G A, ZR A GITHFE X (P<
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Jik 2 B 4 1 45 ( choroidal neovascularization, CNV) J&
A A o M BB AR M (age — related macular
degeneration, ARMD ) Y 75 BE 3 Al A1 A8 T BE 1 3 9 & B A
E RN €31 0 e ol 1K 17 =l o | K 4O ey O S N TR
T I AE AL 1 A 18 T 25 B e T 5 | AR
KA WA A SN A CNV PN B 40 Y S R, B
ZoTE R CNV A BT £, 4 Fi— 28 J] T s a4k
2§, U0 ranibizumab £ bevacizumab &7 %% #1577 HR &1 (19
CNV 4R & Ty, P HE A3 — e S 1l P B 2R
PR, HA AR 5 A 104 A O R P OIS 8 2 3R
N 75 1E 94 W ( recombinant human endostatin adenavirus,
Ad-Es) J& LU EEVE A B AR5 P R 3 R B I FE AR Y R
IRAVEFH A RIGA], 2 A 20 A RBIESE 7 A e e i [
BIT 25, ABFE R Ad-Es BEES M 1 5, M8 0] 2
SR 5% 175 T # BN ( Brown Norway ) K F, CNV {9 4171
.
1 B i
1.1 48 SPF 4% 6 ~8 JHIHEYE Brown Norway ( BN) K il
30 A IABTE 200 ~ 220g, W T b 5t 25 1] A 52 56 3 1 4
ARATBRZS W] (5556 3h W) B i A% I : SCXK2012 -0001 ) .
ARRH G 25 At I A I S IR JRC A 2 1 1 8 IO FIR S S 56
IR A5 A B R 461, Ad=Es 580 () N 5 18 AR 4 il
i A BR A, B Ad-Es 1x10% VP SR 8 WkRL/ mL/32) (EJ7
FENE R PERIR M ( H A Z Rk At ) (90 R BT i
(EEERBEAR) EREBOILCEEDER) BOtHH
Fe A2 AR RS oM 45 % R WL (HRT T, £ [ 7 4 2% 0 1) L B
CD105 BT EHLIAR ( 25 [ NeoMarkers 23 &) (SP iy 411k
TR & A AR P B 2 |
1.2 ik
1.2.1 CNV R E ST BN K BUR S0 B I 1 i 4
(5mg/kg) BRI, A R 52 75 FE0H IR Jig 15 IR VP /s, T
T 810nm P FARBOCHLAT, TEHBOC KA 810nm, JEHE
100, BEGHT[E] 0. 1s, AL BOE DI A 100 ~ 150mW ,
il A Y B SR EE AL P B L 3 e SR R KT ] 2 IR RS 5, % BE
B 1.5 ~2.0 LA LR AL I B A7 D688, 19 HUIR
JGHBE 10 WK, JGEEE CIE S Ry I 9%, 5060 52 ok 11 6, e
Je A LRI % Bruch JiiE
1.2.2 REHMAARLKZ BN KE (30 H)CNV #R,
FRBEHUECFRIE S R 3 B4 10 K R G 254 80t
JGHBERS 21d, 47 MR B 58 A1 9 Ad-Es 0. 01mL, &
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1 BHXREKER SRR iR
4151 R4 T RBR REBR TEBRR Z2ERE
FR A 10 1 5 4 0
EEGHNH 10 3 6 1 0
AEPRERKATRRZE 10 0 0 3 7

PG O EETS 21d, A5 HR B B AR 9 T 9T Ad - Es
0.01mL, 1wk 5 8 &2 B BRI NS Ad-Es 0. 01mL, 4=
FHER K AH L IOOEEE S 21d, A R 3L FS 4 1 P9 1 5 2F 3R

7K 0.01mL,
1.2. 3 WARMEMEFELNE CNV KAER 4T

REG AT M A 2SI A 7d, MR N TE AT 10% 96 & BN
0.5mL/kg AT NTE 52 , SR FHUO 4 4 1 45 g 71 62 RIS 3
SEHLHIET CNV TE S B0, DA K e 30 (7 A 9 Z s
500 ~600s) KN R BINFEE TS, 0. LB 1 . il
Bl 2. B3 BB,
124 EBEME FHERALERRET CNVER
WE FHRYARF 1dIT500ERE, BHALRSY 4 R
(4 BR) AT CNV TR PRI R RS PRk 43 2 22 8 7
SRSk, I A8 HE T SRR 98O K - A e B (FITC -
dextran) ImL, 4R IR K, T 4% £ 5 WM [ € 1h, IR
ARIEFRTT IR ER , R BRIR AT, H B 28 R Bl M B 28 I
B A4 ~ 6 SRBUHRRYI T A AR AR STl B v AR A I 1) 4%
R JUBE T R R O S £ I R 0 A O 2% R
i, DL 488nm FOGIUE FE G, I 530nm KGR S, MLEE
CNV JEAIFFNE CNV XSk m AL, TH LR 4 1 50 R
25 confocal assistant %% ¥t )5 H Photoshop 6. 0 s 5 HE R,
CNV HBURH] Laserpix 4 ( 36 [ Bio—Rad 28 w7 it ) i#
GREEENUE
1.2.5 fiMERIE HE L U BERAXBERMCLENE
RAEMRETN HAAL5ERIM6 H(6 ), F4HAETd
FoOEiE Y In MR IR Bk, SZ BV 2 T 4°C 4% £ B W ik
PBS W, A 853 4pm LY A HE Yeta . 44 H 10
sk IR, BRSO L] B A it 3 S IET HEA T IEE
1.2.6 N AR E ML FFRE CD105 R3] M & M 5 48 i

A FE LA 20 5K 4pum A7 55 V) A SR FH SP 4 4
VI LAE P 200 6 6 5 v D A s sl Ao G SR Oy B 42,
GEBE AR —PUAE A B X R A 4% 2 K B CNY 4 1
1 CD105 ByFRiRA1L

BiHF24 30T - SR 1 SPSS20. 0 G827 A4 4 47 B0 H 4y

B, S EE P B AR 22 (ks ) R A 2 Z (8] (4G 1L
Fb HE 3R F R 56, NV TR e 4R FH B R R 5 240 M
(one—way ANOVA) , 21 &) P P L3R H SNK—¢ R 56, DA
P<0.05 NESAGIHFE L,
2HR
2.1 RAHBHF7d Bt FFA XHXBRFEBER  EH KR
FFA ;A0 D00 JIEE 1045 DA AR 25 Sk H o S22 00 R Ik 8% I, 75 22
WRAR AT, FELR 2 AT 52 , A HR 257 Hh B 2 e B 0 , ot
FEBE CNV BHPEFRAL 20 k10 30 i 7 M g 2 o, B
G PO R AL R B oI (B 1) . B2 s
7d, 54 10 IRIT9OLER 4R WE 1, BFiH¥H%,
S EFH G FE L (P<0.05) , IR 4 2540 M 2 4
25415 U 1Y A A R AR T A BRER KU BR A, R 4 254
Bl KA RIETHRIRG AU,
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1 KRR R M & 2 5EiE
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» ;.“r tt':' -"-":‘"::‘" ‘4 5 5 "
" vo .“0,2_15' "y .,‘:: "»’?.ﬁ,' ,‘.‘ c .
O A IRy
Rolt A 7 (SSN AN =
B3 HHAXRMME CD105 E’Héx.(SPx400) A AR KX HRA B BRI ZR 2524 C FL AL 2R 2520

2.2 RAKR CNVEREESM  FITC-F e i
CNV, OGR4 BB T CNV 5 RRR 5 286 HE, &
CNV M, R4S 2540 CNV 1 A2 20 709 +1 321 pm* |
Y 254H CNV AR 7 980+ 1 424 um’, 2k B 36 7K X 1R 46
CNV TIf145 667+1 744pm’ i i SNK—q it 5 b7
WO LA G5 SR TR A 25 0 Td, B 38 44 0 03 B PR 45 25 A
MER 45254 CNV 1P A AL T A s K4, 22
S EA G L(P<0.05) . H AR L5245 2H Fld 2 45
252l CNV -1 AR 4 (8] 22 IR A S it 22 = L (P<
0.05),
23 RAARRAEMBMMEHNER AR EMETHL 42
Ja 7d, CEE SR A 2 G EE SR il 45 B0 S N R AL, A
FRER KOG R A (R 2A) SHOEBEAL A 2 40 i HES 2 25 1F
WIS, ORI P 5 BB SR, RPE (6 2% 52 30 S 10 001 4 5
HM& Bruch %2, v] WA f2: 98 RE 20 i SR 4 | Ik 45 i (. 3%
HE RS Tk 4 B A0 1 A )22 T LK P B A R i T
B BR 5 25 40 (B 2B) S X A 4k 1l A5 B /b, AT Lg%
PEANIZ I T A5 25 24 (TR 2C) PN B 40 i e Az 1

B/ £ R SR TG I e
2.4 KR CNV AL CD105 WRIEZTH EHE:
KR BB SGHESERT 07 1457 P e 48 o e ot v DL R s B
UL, 7EBA UK 25 24 21 N B 53 20 25 A DGR SRS o Ao v €5 UKL
TR EU DR, B AR IR (B 3) , A FE:
FKXSHRZHAREAS 9 CD105 1 3Rk R 1 I, H A 2% 2 (1 AH
XP B ILE 4, R SNK-q WL LT, 5 4 22 1)
ZRWHAZI#E X (P<0.05)
3 itie

CNV 24 Z IR0 11 ARMD g B 37 90 HR JES 1M
ERERBL SMIPEK S R 2L | =5 T A4 ok 45 REERR I 4%
NI PR 5545 14 3 L R ,%%ﬁﬁﬁ%ﬁﬁﬁﬂ@i%
FREREA AT BOI ek AR TR R ARk,
Bl AT CNV & BIL ) A B A0 A TEJJH RATIA
PR TR A 1 590 S B CNV T 1B B 1k 52 Ky
T A BB IR T R RS (1 $

CNV By 2 i 5 M I—J JIi {8, # [ 2 (retinal pigment
epithelium , RPE ) —Bruch & — ik £ 6 & 40 1L 5 &2 & R 19 58
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7 B £ K 4L 41 4 241

B4 £KHAKXR CD105 HEXNRIEE,
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BVEZ A K, BT RPE &AL, HL7 w3 b i S8 20
Jit &b s B 75 90 B BE 0 T [, UURL T Bruch I 36 11 A9 IR 5
WIVE R AN RBTIR G & g% I, 51 Bruch B3GR i 54
VLR AR P Ad 3R | T Ik 45 8% A9 B 40 145 28 Bruch A
21T Tk R A= 1 A B T BAL S T I A DY 2 40
A&, 20 M A1 58 5 1% 3 A, PN B2 A0 L T RS A R 488 i i A
TR A I P T B A R ) P 2 A 4 2 06 1 5 20
bLibuy i

G REN SR SRl IR YA v R D 1| K= e L P R =t
T[] o 9 25 0l A8 B AR M R, A R AR KN T
(vascular endothelial growth factor, VEGF') 50F Rk
[AF- (pigment epithelium—derived factor, PEDF ) 2 [&] {1 - fif
BN VEGF i it 35 580 CNV K4, VEGF W)
TR S DR 2R 10 PN B A B3 A, SR — B e R A 2
EXQIIRES R ce iyl W v I IRER ) i by T RS e o = SN (1873
FMAEHTA . CNV I S HAth 22 Fioge s 87 A2 1 45T il
FERBOHIR] , 5 g i A7 5 AT A 7] A9 41 245 48 SRR AE 1l 45
BE A mE AN W Sy sk i ms . BT, 2B
A A 25 TR CNV B93AYY . IR IR N
RERPL VEGF 259 2 218 CNV i —Z3R77 259, 15
FETERCRR I 25 J5 97 B AR A5 25 )5 52 LA B X 25
GRS AMD JCRUAEER AL o IEAE TR B B R R VA A Dk 4% ST
A A AT SR E T AN B IR T B

N3] 2 (endostatin, ES) J& 1997 4E O'Reilly %57
MINBUALAE P9 Bz 40 JfL 958 ( EOMA ) FR 43 85 TR 4 MY Sk il —
o AU A5 A BT ) ) S — R R 0 A A A ) 2R R
B RE SR A B AR PR P R I o 3R R R S b D
il 04 A B 20 R P 3 AR R RS S R N e L A T, (H
FENG ARG TT 1 ES 72 AAE T i AR K, 75 R 2 2 R
S Mks BB, [FIEE ES BPEBURRE , HIE PR DL AR
5o dd Ik BRI R BRI R L S AR IR
A A R IR E R A R IR AT LU O R AN IR YT
AR A o RS AL i — MR 5 B A7, HIR 3R 1 4 B3 A0 R AR X A
S, AT DA EBAER T CNV, b 2 R AR 28 B A b2 B
TEHR JR 3B B VAT RO fe K, X 4 B B RV H /)y, ik 2 3
RIETT IR R Bz —1

H A, 3R TT H A 3Rk 2 R 3 2 i 7
FAR R R IR TY W B e A, N2, HAL A
TE T R 25 A T F2 05 B, AT DL bR ek e i 2L 50 4 A
L, XoF NARBOw AR, e A RGHEAT 3G 58, 0 E e, 5N AR
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PRI, EL AT DAt S i DNA R B H AT SE %
B, RPE 2 A I 52 06 P 5 40 G Jo] B2 2 A Muller 4
M5 REVE A YL i FE AN AR RPE 4102 4 7 IR P98 2k
MU PRSI G 15 A AR 4a

Ad-Es 52 DU REE 0y AR5 N B 38k R 7 14
IR 50, 2 1S 2E AR PRATESE 055 47T e e
SEPNAIT 25 ZHIR S ANIRIG | Al LR R 1Y T
PEN R IR E T, LG LT A R TR RS, )
b, FLP A R A B 3R SR T A TN A B B N B A
2P BB, H T LRI R T FURE i
SR SE IR R YT 2 ANBRTEAR R R A YT I A 2
T3 2, R MU 2 24 Ve O 2 24 WL XoF IR P8 7 A 1ML 7Y
MHER . A5, TATR A 810nm 2 T A BOLH] &
BN R CNV AR O S i3 A7 2 B, &)
THRAR, MR R, WO TR 100 ~ S00mW A7 i
WU CNV BRI SR A A R R, R
R AR ER S 1 5 NG BRI 225, LI AR R K
I 2SSl W0 RO Ik 26 FEATE B LA K o BRE At 751 55 N AR,
HIPRIEA PR, 28 . T2 BN H TS CNV A
TURE e ) 2 ML B 3h ), /N BROARER /DN | /R BOR By
BN LA 0 0 €8 28 R 7355 AR AR B, S 4 CNV
BEALR AR Z ) o AT 45 SRR Bk IS 21d 2
YR MR 1ML % 1 52 (fundus fluorescence angiography , FFA)
7R CNV IR HARE Ry, Je— M ] 58 24 AL
T

PU VEGF 25 R IR I PN 3 2 2 — &2 A 38 1
PR B Tz B T R A s MR T, WA R,
CD105 2 5 A W™, 4 5k 3k F 4 F 4 A RS
B A IS N A b ELAGRGE T4 A A/ A8 Rl
R 58 B b IR 3 TR 20 1M A8 PN e i B ek
K1 BERE CDI10S VB WRAE RIS T A 1 A0 2 8 b
TR AERG TV 7, CD105 5 11 T4 1C P9 Rz 41 i i) VI
PR ¥ TEL U 43 A — 30, B IE 500 190 5 Bk 245 i 2H 4 A VI
T HYRE, TSR

ARG AE R R 454 FFA B USRS R BN, )
JEIk AR R R WA CNV I AR, 42U B A 0 4% M
CD105 FKIKFFRM, 524 20 B AL CNV A i1
HAL A5 G AUAT SR A ROCR . WEFTRIT, N B X ik
£3% BRI A I A TS T RTINS A S
SR D 9 HR P9 3 S SR AR 3K 3 s I8 T P B 4 2K %
CNV A ROR , (H i e = 0] 3 P 3Rk N B R S Y
DZE Bz 5 N B3R T B xF b9, k= 5 2 T
i DA F) B B B0 AT PG 35 25 00 LU S, O ELA R e
PR S 5 BR A S R 7 AR rRCR b ik — 4

ARWFFELR VY], Ad—Es 7T LLA SO il CNV 19 %
Az WA 25 2505 b R T A2 45 24507 AR NV A B Y
VR RT, Ad-Es A & B0 H T IREE CNV 9 2E IR IT,
7 Fof o HAS S 7280 2 AR Rk | 2RIV FH 4505 T 1% 5
PEATHE— 2B SR AT ST
Sk
1 Balaratnasingam C, Dhrami-Gavazi E, Mccann J, et al. Allibercept: a
review of its use in the treatment of choroidal neovascularization due to
age—related macular degeneration. Clin Ophthalmol 2015;40(9) :2355-
2371



Int Eye Sci, Vol.17, No. 6, Jun. 2017 http . //ies. ijo. cn
Tel:029-82245172 85263940 Email . 1JO. 2000 @163. com

2 Munch IC, Linneberg A, Larsen M. Precursors of agerelated macular
degeneration ; associations with physical activity, obesity and serum lipids
in the Inter 99 eye study. Invest Ophthalmol Vis Sci 2013 ;54 (6) :3932—
3940

3 Gliem M, Finger RP, Fimmers R, et al. Treatment of choroidal
neovascularization due to angioid streaks: A comprehensive review.
Retina 2013;33(7) :1300-1314

4 Pascolini D, Mariotti SP, Pokharel GP, et al. 2002 global update of
available data on visual impairment: a compilation of population—based
prevalence studies. Ophthalmic Epidemiol 2004 ;11(2) :67-115

5 Ratnapriya R, Chew EY. Age —related macular degeneration — clinical
review and genetics update. Clin Genet 2013 ;84(2) :160-166

6 JRE XIS . CDA0 17518 -5 Ik et BB A 1B )0 OC 3= [ B
B 2012;36(3) :182-188

7 O’Reilly MS, Boehm T, Shing Y, et al. Endostatin: an endogenous
inhibitor of angiogenesis and tumor growth. Cell 1997;88(2) :277-285
8 Benezra R, Bnfii S. Endostatin’s endpoints —deciphering the endostatin
antiangiogenic pathway. Cancer Cell 2004;5(3) :205-206

9 B AgFy. MRS R K HE Jg. i AR S IR B 7R 2016334 (10)
952-954

10 Romano G, Pacilio C, Giordano A. Gene transfer technology in
therapy : current application and future goals. Stem Cells 1999;17 (4) .
191-202

11 Nielsen LL, Cumani M, Syed J, et al. Recombinant El — deleted
adenovirus—mediated gene therapy for cancer: efficacy studies with p53
tumor suppresso’gene and liver histology in tumor xenograft models. Hum
Gene Ther 1998;9(5) :681-694

12 47, A, 8T, 55 AN B3R I A TR SE SR 5T o
HRPR AL 2 2R 2004521 (6) :557-561

13 Hansma AH, Broxterman HJ, van der Horst I, et al. Recombinant

human endostatin administered as a 28 — day continuous intravenous

infusion, followed by daily subcutaneous injections: a phase | and
pharmacokinetic study in patients with advanced cancer. Ann Oncol
2005;16(10) :1695-1701

14 At AN PR B A BRI B T SR 1 G DR 52 1k 930 A
2007 ;26(8) :856-860

15 Tanaka F,Otake Y, Yanagihara K, et al. Evaluation of angiogenesis in
non-small cell lung cancer. Clin Can Res 2001;7(11) :3410-3415

16 Kim SJ,Kim J,Lee J,et al. Intravitreal human complement factor H in
a rat model of laser — induced choroidal neovascularization. Br J
Ophihalmol 2013397 (3) :367-370

17 Nakajima T, Hirata M, Shearer Tr,et al. Mechanism for laser—induced
neovascularization in rat choroid: accumulation of integrin a chain —
positive cells and their ligands. Mol Vis 2014;29(11) .:864-871

18 V557 Wi AR, 5. WOLE /I BUDK &6 BT A2 10078 b IR 0ty
Y5 RK T ZRIS. IRE R 2013;33(8) :729-732

19 B M, EFAE IREEE 45, BOCTE A R BUKES OB A 14
M. IRABHEE I 2006;26(3) :161-166

20 AEHEE BEAE UK. 250 1 Dk 2% 5B 2B 1L S A R R BIE 5. T
JREERF K224 2010531 (4) 419-422

21 Yan H, Cui J, Wang Y, et al. Comparison of the effects between
intravitreal and periocular injections of adenoviral vectored pigment
epithelium—derived factor on suppressing choroidal neovascularization in
rats. Ophthalmic Res 2013;49(2) :81-89

22 fRAl e, E R, CDI105 SR BER A 4. R PRIRAH 28 2008 ;8
(1):126-128

23 Jian Y, Zhaoan
neovascularization by Endostar in rats. Mol Med Report 2014311 (5) .
3621-3625

24 WRIAR , AR, TEAL N LA P B 00 3R X Jk 4 HRRT A 100 A5 1 4 o A
JH. IRBLEr2E R 2012;32(10) :923-925

L, Panpan S.  Suppression of choroidal

1041



