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1. Neovascularization
2. Photodynamic therapy
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4. Atopic Keratoconjunctivitis
5. Penetrating keratoplasty
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7. Bowman and Descemet's membranes
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6. Acanthamoeba keratitis


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

s gguwliyloiwlgels e

bl 55T W5 J gs GLMMP oles s lulis (¥
OWV=\A) 453 55 (MMP-2,3,7,9, 12)
R EY

5T oS Jlge Kos 56 & 5l
S5 S 3 Jol Gsa STV ankd (o
okl (b, Lo Sl il s il LB o VA £ 5 O3NS
5 Sl o Mo e (Lo sl 5T g 5l Sl 03,
S 5 Ol Sles o 45T Wilesls Ola Slalas
5 FGF-2 Ly ods oW Sy, JWbsul Joho
e Co s wmmer 5 odd in vitro ;s VEGF
SO g5 OIS 33 8 o g 53 ym 5 Sy
b glie s bdes o Col lans) L2 OIS g5
OIS ¢ 5 onl o 3 Lol e B30 5 JLE )
e ol 5 s ek spdems cli2) oS3
g b D3k a5 ke S (LIS
WMMP o) 55 Jaw i VA ¢ 5 03IS™ ¢l
Wy sobivgll 4l Olabas (Glwl 3 L s S
4 ST ET ol el (Sen S S
33 ols w8 Sl s il ¢ s o I e
) BFGF by (oW1 0 sl 5 ¥ 50l 55 lge 43
e i s il b se M5 opl oDl Ll OLES
OIS | s o 5 55 5 3 Sl 5T 2 g5 o 4 o
To 4SS st P sl slis el s OA g s
$SinsT ST Kos s5S6 iz 51wl das
5 oS sl oty els 58 O3NS ria
#5257 00 T B U Caloddes 6l 55 el 5
(Y =YF) Gl ol adein JolS sk e as 3
P9l (g Ol Sl Ghaw 976

¢S «PEDF) p4ls gl 0Ly 51 Grie 58T
Sl SSsians 5 SSial ST LS

5 codd oS5 5T (T Slald (g5lesliT 4 e
Lo atle uws |y 68 Skl 5T gla, S1
35 LMMP 68 55 5 Slas bl g 1) 359057
425 03 6T QU5 5 Al (S 555 5T b
Loy 1 Bl w2l &) S 2o LSl
Loy (il jues MMP uofy JU 560 (slgd sl
STookls b, Loy s T Ul
PSR VH R P IV W (R W 1
OY=19) sl (e &G54 5T
Ogal 3 5¥eul998 9 <Cisp 3T (N7 Slgage
43

elid a5 3 55 &S50 5T (T J s cpkinr
by sSh ol s asdlles = s (B e
G Lo g 3 5 7855 a3l iy S| el S
bl Jb S 4 s W 5 b S 555
o sty 5T

SIS YA $Sad 455 anbad o7 5l 5 5T
S5 3T ST 68 5Sh eSS il o 05 sendly
45 p s sl8 sk 035 65 51 i candsS )
I 5l Jsho & rlgn 5 25 Slgn 5 A8 1 )
oS Wlosls 0L Slalllas s odalie 0T vy 34,0
N epar 53 0T alie Slalsd 5 bl 5 5T 03, LK
L BFGF Ly Wl i Ol ¥ Sl s
(S3date dalsd dox IS e 6,8 Sl 35 5T
Al 45 53 Gl T Wl S S
3,5 Ll 55 sl e 4 015 o0
43 p sl gl 53 O sedly G US Zob 2 (O
Ghls Olley ¢SSy kel 5T (gilulas (Y

(J}.&GA ;lﬁ|w.§%lﬁ Ja.w}.? &) wa L;Lh}ﬂ

10AQ )y /02310 8)0y /0lEuws)5 (Sibjy eole alSibils (alc alas


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

QI s)aie olyels

L oleys .l il oW1 L5 COX2 5 Jlazsla
2 T Bml Caaal (bl laodiS e
COX-2 ol e s o Ol ai 3 55a 5T
3,5 g 531y a5 FPGE2 v o j3 ¥ Hlee Ol
B 5 e ss A (65 5 3l e Dlee Ol s
dm b COX-2 bl Llge ol 5 osdle .l oo
LS o il a5 3 O el Y Sl 5 51 (6 Kk
S plaginl wlie SS5e3T 2T 56 @lls)
(Ll o COX-2 5 COX-1 bl e oS lgn
S wlas 815 adlllan 3,50 5,03 g e S SUpe
55T (BT b as 3 0 gl ¥ Sl 55 )
oslitul 4 Ol g so W@T ala 51 S Wlosls OLii 5 -
octreotide dL-1 ok ,& Cui SET I s
Gloote Vb byl I
O gady Slaks FK 506 A o g S
s curcumin @miloride ¢« 54 40;:.{\! 59 |
AYV=Y4) sls o,La PAF s ST
1 N 03l b 49 8 Ogul 3 Y 9w1995 Oleyd
Oarl 2 VSl 555 Olays gz AN ot
o3zl U By e 03,8 sy ¢ Jloys >l y3ad 3
Slys 5 08,7 L bels ke LSS
L Laser photocoagulation .ol o5 ¢Salss 5
Olys 6l sl OW 5,5 &Ky Sl eslil
SheleiT 3550 edd Sl 4S5 O sl )Y Sl 55
Sl Slalllan 3 Tals (oSSS oyl ool 3 5 13
T R Y T U - R S o
a pslie) (b Bl a3 sl Y Sy g8
s 5l Cmles @l PK 1 i o (Say Obeys
O sl 2 0¥ 5Kl 5 55 Oleys (61,2 PRSI gy 5 (5o

et alS il 6y S 4 (a3

10AQ )y /a3l 8)0s /03wy ¢Sy eole alSils (ol alas

23 e s gl pmdgis ) Gledshe 5y s
b iS5 s e S IS e i)
S gy o oS lgs o3l gl 4 oS PEDF el o
Slodd ais-ld (g s g 6 Soma o3 Glas ()
ooy D31 4 43 5550 5T 93 O 2 st Wl sl
(steil gles 2l slaeylae 51 PEDF Cusls ool
Log W Sy, Il Gledsle O ales Sl
PEDF ¢yl o35 A5 o 58 o |y b s
ook el 453 8 el )Y Sl 5 g o S 5 5
wr a5 glp sh e BEGF Osls 36 Ly
w4 by slesley 53 IS opl BB i
(YO SYE) Col 5 6 s i
L odl&w! 3)g0 3 Sleiloyd
4 P Ogawl 3 V901993

Blys gz adsn Sladd sl S5 S
dl 2S5 Gl w53 S5 oS e Gln ol
ST 8t S sy sy sl ol il
6T el s ol 1 (2L ks el <S55 5 5T
S e s Gl sk (ST g8 Sl dilen
sy ml il T Loy Sl Gl 8 bl
dobe Srlee 5 85 o piites Hsly e
S 3 Loy ey Lsd s B e JU sl
T e Dlgs Lsdioe Mg 35037 5 4 o)
SIS b A2 Sl s GlaodiS Hlge L s
L sads il el As Jele 55 4) (COX)
SR Rk Ol (sl
O se Y Sl 5 Sl Slgdle 3 453 550 5T
Usas sl b Gl s Julss 355 00 a3
95 Ly 5 & o ek YNl J ST s
COX-1 Jolo 453 55 COX lemsT I g5


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

wid pouwliylySwlgeld 9P

5Ll K ezt (65N le 5 O3 gunsl 32, Y Sl g 55
sk S ol sl il $Sad 3T 51 L
o3zl 3550 05 ,Y Suly Glaai 3 )3 Tl e
eSS plaS 3,5 sy Hsal ) Sl A.’é;)bé
G b 3 NS e fes a5 sl 3 b
Olys iy ool 4 5 ool Gl 35S Ol
A T S S S RC Py}
dalgh ke ol ol b (B JL L sl she
>l el s b Sse ol 035 S50 5 S
Ll llosy aif Opl ¥ Sulsss Olys 5o
5 Sy skl ol 6,5 6y i Dlides
350 458 O gl 52 ¥ sl 555 Olays Lol s (1
YY) el 5L
48 35T Joo

SG Ol s & ol 310 VivO e &K
i il adles Cgx adis g5 o Smlie
JE Cop b b sk w5 L e ke
5 5 18, 5K p (s ner 4 el etalie
oS Wl (glay S L sl baw g ¢SS o0 3l
dlo Lpd o Cpuims Lt S5 55z i 5T
L5 bl SS 5 i G 2 e ) 4
el 55 s e o e pl 0STTLEAAY)
2 ESL S gy ol o3 weds b 435 8
(ileiT Glasses b il 5 a5h e sl i)
Loy e s B e e STl 4 Sl
38 o Gyl ae S5 L By 90
350 3557 GhediS Slea 51015 o cnl rosDle

) () JSK8) 5 S edalin 2S5 655

b Blowd 510 gl 5 SV Sl g5 53 )5S e 4l s
corneal laser 24 ol axils 34 9 PK I ey
&l 3 S Olys sl photocoagulation
Tpl oSS 5 s by oty My 1S
N ke 453 by O gl Y Sy g5 )
sosm Sy Ss 51 ESE Ojpm sa s ST
GO sl eSSl .l 35050 ol 53 eslizul
o b ap Opel ¥ Sl goss Vo
sse pd O Llew VF 3 s Ol Lowgze
el n canle YE B (K Sl ey i
) Ll Ol |y g ol ST Ol lew

ol 55 &S il L5J§1> T3 WSl s 55 leys
ESont O Ol 93 So5 oSl &S
pbr o3\l o mhau e Hs b G5
T S5 55 o o kiS ol
S5 el bl S 5 5 ey Lalane
Sy & Sl .55;‘5‘ Je L
Slie 53 s SIS L5555 Ol Y Sl s 55
5wl Covd a5 0 gl Y Sls 5 s
Ol bl (r)'Y S by Sl 35l 13wy p
) 338 L5l bl ol o g s

Olays > Z31S JT 5 2318 51 dism (sla b5
N e G VP E-E SRR
2 osdle Sl osls LA 1y ad 3 O gl 5 Sl 55
ool S el (Glad Lgn oS ol esls OlES ¢y
e 3 WIS rmmen o)l oS5 5T (ST
g5 O 5 TSP-1 Jols) 55 5T (2T glasle
S Wledd o3ls Ladis ¢Sl glalis 5 (A
Olys S Wl 5 wuslSe ol 5 Sl Sea
wif e boeta mhe dds OY

10AQ )y /02310 8)0y /0lEuws)5 (Sibjy eole alSibils (alc alas


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

QL s)g0ie olyels

wealy Slerslos 5 ol 181 Oloys g (651
S eslizd 5 angi ol ol il 3557 4
Ot 3 e o Sl P 5T el sl
ol 53 (5 ok Ol 4l b (S Iy ot
ol s S 55 3T el Gldue S Ol
03 ip 35w OT 5 NS Sb Jalse 5 ago oy
s Opmen i OlysdS 53 Oliiee caie) oyl
F5m5T Sl 5 6,80 b sl 53 Ol
SV S s s el candlbe 4 38 gs (VF-TF)
Ao iy Lol O er 535 5T 08 lgs LS 5
6oL ST dMV) b an ST o ,ae Sl 55 5T
e 5 oS Hlee ((FA) 05 sy LS JUIS 55 e
SlonslSs 5 ol anlllas (M) L g il 125
aadlls cpman o(Fr 5 FY) oage oS 15 S5, 4
Joe psn oslas 5 (FY) s ly 55 5T 45 51

Llods (F¥)

S0 9 KI5
S e Ol 5 S e dlie 08 i

‘ﬂﬁj{}‘dgbugﬁﬁfuf\:-)l{r‘s‘)&aﬁ

'b)‘:LSO ry&‘ 45“,)3: r‘ﬂ,& ‘_Q\;T} ‘5‘)\.:'.'99

References

Gi2la3T g0 b slesd 31 g Shgo 459 39 339137 0 5 ) UK
(oAl yhtie DM oliile 7 Kb} (S3glgm Dl 3 )

S domd 9 Sy
© by Slais )3 Fin T Sl e L
Jolss 5 S5l GbysSh gl 5 Cass
ol Ol e el S e
LUl 3in3T b el Oal ¥ Sl s
Sl Sledss kit atly O & 5 wih So&s
pr LT ol b Sae g S 55T
Oloys 6l 10l gl oame (o3 303 (5,8 g
o5l sblse dbor 15 8 o s Soloy )
e Jals 580 S5 05 e S Ol gl
JKis sy e (Fsp JH Ol 4 OLT
g5 ol 0058 3 imen s Jobe Caslis

1. Hosseini H, Nejabat M. A potential therapeutic strategy for inhibition of corneal neovascularization
with new anti-VEGF agents. Med Hypotheses 2007; 68: 799-801.
2. Zhang SX, Ma JX. Ocular neovascularization: Implication of endogenous angiogenic inhibitors and

potential therapy. Prog RetinEye Res 2007; 26: 1-37.

3. West SK. Trachoma: New assault on an ancient disease. Prog Retin Eye Res 2004; 23: 381-401.
4. Zhen M, Schwarz MA, Lee S. Control of stromal keratitis by inhibition of neovascularization. Am J

Pathol 2001; 159: 1021-1029.

5. Dana MR, Schaumberg DA, Kowal VO. Corneal neovascularization after penetrating keratoplasty.

Cornea 1995; 14: 604-609.

10AQ )y /a3l 8)0s /03wy ¢Sy eole alSils (ol alas


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

Wis gouwliylodwlgels Qi€

6. Li X, Eriksson U. Novel VEGF family members: VEGF-B, VEGFC and VEGF-D. Int J Biochem
Cell Biol 2001; 33: 421-426.

7. Robinson CJ, Stringer SE. The splice variants of vascular endothelial growth factor (VEGF) and
their receptors. J Cell Sci 2001; 114: 853-865.

8. Gan L, Fagerholm P, Palmblad J. Expression of basic fibroblast growth factor in rabbit corneal
alkali wounds in the presence and absence of granulocytes. Acta Ophthalmol Scand 2005; 83: 374-
378.

9. Rogers MS, Birsner AE, D'Amato RJ. The mouse cornea micropocket angiogenesis assay. Nat
Protoc 2007; 2: 2545-2550.

10. Kojima T, Chang JH, Azar DT. Proangiogenic role of ephrinB1/EphB1 in basic fibroblast growth
factor induced corneal angiogenesis. Am J Pathol 2007; 170: 764-773.

11. Kurokawa M, Doctrow SR, Klagsbrun M. Neutralizing antibodies inhibit the binding of basic
fibroblast growth factor to its receptor but not to heparin. J Biol Chem 1989; 264: 7686-7691.

12. Visse R, Nagase H. Matrix metalloproteinases and tissue inhibitors of metalloproteinases:
Structure, function, and biochemistry. Circ Res 2003; 928: 827-839.

13. Pepper MS. Role of the matrix metalloproteinase and plasminogen activator-plasmin systems in
angiogenesis. Arterioscler Thromb Vasc Biol 2001; 217: 1104-1117.

14. Zhang H, Li C, Baciu PC. Expression of integrins and MMPs during alkaline-burn-induced corneal
angiogenesis. Invest Ophthalmol Vis Sci 2002; 434: 955-962.

15. Samolov B, Steen B, Seregard S, van der Ploeg I, Montan P, Kvanta A. Delayed inflammation-
associated corneal neovascularization in MMP-2-deficient mice. Exp Eye Res 2005; 80: 159-166.

16. Sakimoto T, Shoji J, Yamada A, Sawa M. Upregulation of matrix metalloproteinase in tear fluid of
patients with recurrent corneal erosion. Jpn J Ophthalmol 2007; 51: 343-346.

17. Shin SH, Kim JC, Chang SI, Chung SI. Recombinant kringle 1-3 of plasminogen inhibits rabbit
corneal angiogenesis induced by angiogenin. Cornea 2000; 19: 212-217.

18. Gabison E, Chang JH, Hernandez-Quintela E, Javier J, Lu PC, Ye H, et al. Antiangiogenic role of
angiostatin during corneal wound healing. Exp Eye Res 2004; 78: 579-558.

19. Kim YM, Hwang S, Pyun BJ, Kim TY, Lee ST, et al. Endostatin blocks vascular endothelial
growth factor-mediated signaling via direct interaction with KDR/FIk-1. J Biol Chem 2002; 277:
27872-27879.

20. Hanai J, Dhanabal M, Karumanchi SA, Albanese C, Waterman M, Chan B, et al. Endostatin
causes G1 arrest of endothelial cells through inhibition of cyclin D1. J Biol Chem 2002; 277: 16464-
164609.

21. Urbich C, Reissner A, Chavakis E, Dernbach E, Haendeler J, Fleming I, et al. Dephosphorylation
of endothelial nitric oxide synthase contributes to the antiangiogenic effects of endostatin. FASEB J
2002; 16: 706-708.

22. Abdollahi A, Hahnfeldt P, Maercker C, Grone HJ, Debus J, Ansorge W, et al. Endostatin’s
antiangiogenic signaling network. Mol Cell 2004; 13: 649-663.

23. Lai LJ, Xiao X, Wu JH. Inhibition of corneal neovascularization with endostatin delivered by
adeno-associated viral (AAV) vector in a mouse corneal injury model. J Biomed Sci 2007; 14: 313-
322.

24, Niu XG, Wang W, Shi WY, Xie LX. Inhibition of corneal neovascularization by liposomes
mediated plasmid encoding human endostatin. Zhonghua Yan Ke Za Zhi 2005; 41: 260-264.

25. Notari L, Miller A, Martinez A, Amaral J, Ju M, Robinson G, et al. Pigment epithelium-derived
factor is a substrate for matrix metalloproteinase type 2 and type 9: Implications for downregulation in
hypoxia. Invest Ophthalmol Vis Sci 2005; 46: 2736-2747.

26. Abe R, Fuyjita Y, Yamagishi S, Shimizu H. Pigment epithelium-derived factor prevents melanoma
growth via angiogenesis inhibition. Curr Pharm Des 2008; 14: 3802-38009.

27. Hong JW, Liu JJ, Lee JS, Mohan RR, Mohan RR, Woods DJ, et al. Proinflammatory chemokine
induction in keratocytes and inflammatory cell infiltration into the cornea. Invest Ophthalmol Vis Sci
2001; 42: 2795-2803

10AQ )y /02310 8)0y /0lEuws)5 (Sibjy eole alSibils (alc alas


http://sjku.muk.ac.ir/article-1-322-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-23 ]

9 g0 plyels

28. Nakao S, Hata Y, Miura M, Noda k, Kimura Yusuke N, Kawahara S, et al. Dexamethasone
inhibits interleukin-1-induced corneal neovascularization role of nuclear factor-B-activated stromal
cells in inflammatory angiogenesis. Am J Pathol 2007; 171: 1058-1065.

29. Tsujit M, Kawano S, Tsuji S, Hori M, DuBois RN. Cyclooxygenase regulates angiogenesis
induced by colon cancer cells. Cell 1998; 93: 705-716.

30. Baer JC, Foster CS. Corneal laser photocoagulation for treatment of neovascularization. Efficacy
of 577 nm yellow dye laser. Ophthalmology 1992; 99: 173-179.

31. Yoon KC, You IC, Kang IS, Im SK, Ahn JK, Park YG, et al. Photodynamic therapy with
verteporfin for corneal neovascularization. Am J Ophthalmol 2007; 144: 390-395.

32. Pleyer U, Dannowski H, Volk HD, Ritter T. Corneal allograft rejection: Current understanding. 1.
Immunobiology and basic mechanisms. Ophthalmologica 2001; 215: 254-262.

33. Muthukkaruppan VR, Kubai L, Auerbach R. Tumor-induced neovascularization in the mouse eye.
J Natl Cancer Inst 1982; 69: 699-708.

34. Mansouri K, Mostafaei A, Mirshahi M, Mohammadi Motlagh HR, Ali Maleki A and Keshavarz
M. Human coagulated plasma as a natural and low cost matrix for in vitro angiogenesis. Iran Biomed J
2009; 13: 179-183

35. Mansouri K, Sheikh Aleslami A, Bahrami GH, Mostafaie A. Isolation of human umbilical vein
endothelial cells and development of an angiogenesis model in fibrin matrix. J Zanjan Univ Med Sci
& Health Serv. 2006; 14: 17-23.

36. Mansouri K, Mirshahi M, Pourfathelah AA and Hasan ZM. Development of an experimental
model of angiogenesis in 3-dimensional fibrin matrix for screening of angiogenesis agents. Behbood
Sci J Kermanshah 2005; 9: 27-35.

37. Hasan ZM, Feyzi R, Sheikhian A, Shahrokh S, Shahabian F, Bargahi A, and et al. Low molecular
weight fraction of shark cartilage can modulate immune responses and abolish angiogenesis. Int J
Immunopharmaco 2005; 4: 961-970

38. Mansouri K, Maleki A, Mirshahi M, Pourfathelah AA, Hasan ZM, Taheripak R. Anti-plasminogen
monoclonal antibody (MC2BS) inhibits angiogenesis. Pakistan J Biol Sci 2007; 10: 3450-3453.

39. Shakiba Y, Mansouri K, Mostafaie A. Anti-angiogenic effect of soybean kunitz trypsin inhibitor
on human umbilical vein endothelial cells. Fitoterapia 2007; 78: 587-589.

40. Mohammadi Motlagh HR, Mansouri K, Shakiba Y, Keshevarz M, Khodarahmi R, Siami A, and et
al. Anti-angiogenic effect of aqueous extract of shallot (Allium ascalonicum) bulbs in rat aorta ring
model. Yakhteh Med J 2009; 11: 184-189

41. Mohammadi Motlagh HR. The study of anti-angiogenic effects of shallot (Allium hirtifolium)
extract and isolation of effective fraction. MS Thesis. Tabriz, Iran. Azarbayjan University of Tarbiat
Moallem. 2008.

42. Keshavarz M, Mostafaie A, Mansouri K, Shakiba Y, Mohammadi Motlagh HR. Inhibition of
corneal neovascularization with propolis extract. Arch Med Res 2009; 40: 59-61

43. Shakiba Y, Mostafaic A. Inhibition of corneal neovascularization with a nutrient mixture
containing Lysine, proline, ascorbic acid, and green tea extract. Arch Med Res 2007; 38: 789-791.

10AQ )y /a3l 8)0s /03wy ¢Sy eole alSils (ol alas


http://sjku.muk.ac.ir/article-1-322-en.html
http://www.tcpdf.org

