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E Tl AHAxe] Aol #FHASH o|F lamnine] ¥ F3ItHe] Aol= AR A ot
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g Aoz AZtHE,
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Ziute] FAAGHA F g e] AL METE Laminin Al E/F2 A= & peptide chainE<] E3
Aol fFstm St ARIR olFdA He  ARA, Holx IFAY oY (soform)Eo] EA s,
dAR AzET gor! o] F kA o] TAd AFEe] 7% laminin-13} laminin-57F 22} Bpgato]
Agto] Al HH A%g e EFo] FRlEA Kt Z5 2otk Laminin-12 144 919] laminin
T A o] Agro] A7 A&E 4 Aok Ao o=z BRE A9 uigdte] EA|sHY, laminin-5%
Al vl (basement membrane)©] A o] A laminin-1¢] W8t} 27 Eo]Hol By 2 wolr} '
Ao T3 JE-S sh=t, 11 o|f nigEro] AJulA F laminin-57F 2 o|& Sl W3l b g Az e]
IE A Z e B Buk ol FAgAEl &4 Fr2) o)l Hth 283 93-S st dEol W
s fFASREE Yol B2 7S s wiel FE Y
= Frol e HEAQ Ao Aidt &4 Jy]

ztato] wlgule. collagen, laminin¥ -8 3t Aoy} oA #lW(sterile ulcer)oll 1oIA Ay
W59} heparan sulfate 5 E§ete HATtd, o ARE FA7I=H /8 AR gEA 3l
38T integrin® 2 AMEFH LA A (cell o1 opatol Ao ola) Zputabule] Aol FRx o]
surface receptor)Z TFAAES UEdl o] F Ae Ao AZtE = 7o 2+ guto] nigaty) f
lamining HletEke] FE FHYARL o] gk AR g3t st AT Y olFste Zutdul AR

E wAEY ZuQoRRE J|AHSLRE HEsh= V]
AP dzAz et FEZ dwARRE AutAe
<H=4 020039 649 49, AAREHA ¢ 2004 249 44> RE3e Zgzol Aoz da?P g3 ok
SAAR o] @ = oo 2 HE WL = epithelial growth factor,
SN ST =% 146-92 hepatocyte  growth factor, keratinocyte
Addstn FEAnsAY bz growth factore]l ¢|& 2-8E5o] JAtk” it wie}
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Kurpakus—Wheater= laminin-57} &3 %
ko] gk AJEojm ofutel| 93| Ztuldu)e] Zﬂ*ﬂ o] FH
HE AL laminin-59 93l ”-WﬂJ‘«] f2to] SA
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gho] Afolgh=d tigh widiE= el dF: 9l
1_;]_13

T8y o]yt AFEL ol EA8k= laminin-5
9] MI7}A chainge] ZHeHgulAlze] olFd} s
AT A& AA L(in vitro) 28-& FalARE
1331971 Wil AA H(in vivo)oll Al kel &)
st laminin®} ¥FEEHe] laminin Abole] #AIE A

Fal=dl oA Aol dvkar AT

ol AFoA fEle WA Zhahel A o] A
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o] A Lewis rats ARESIATE 12A17HS 712
e el et o T8 FEE ol 7 AMSeta A3
Al A7EA 79709 AS71E FATE olF AP
gl 40 vhEfe] MAE *—E!fé?ﬂr fzwo R 747t 20
ey BA9E ERAZAG BE FEES ARVO
Resolution on the Use of Animals in Re-
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buffered saline solution (PBS)(pH 7.2)2.2 A3l &
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2HEL 2 Dulbecco’'s modified Eagle medium
(DMEM; Life Technology Inc, NY, USA)¥} glycerol
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Figure 1. Laminin-5 (A) and laminin 7 1 subchain (B) presence unwounded normal corneal epithelial basement membrane

(arrow) and endothelial surface (arrowhead)(magnification X 200).
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Ln-5

Figure 2. Twelve hours after the excimer laser PRK treatment of rat cornea. (A) Control group showed faint and coarse
expression of laminin-5 (arrow). (B) Amniotic mambrane used group present linear well formed immunoreactivity of laminin-5
on wound bed (arrowhead). (C) Laminin 7 2, a subchain of laminin-5 was not expressed on wound bed until 12 hours after
operation in control. (D) Amniotic membrane used group showed linear staining of laminin 72 on ablation surface (arrow).
(E,F) Laminin 1 chain did not showed the difference of immunofluorescein intensity between both groups until 12 hours
(arrowhead)(magnification X 200). *Ep; Epithelium side, TEndo; Endothelial side

ice FEAo7 FAAZ F 10CoNA HESGOH FAe FAAXEAHE THE F gelatinized slidedl
e 75 T AN WY AT g2t 24 oA shue] FZ2EWE hema-
vyl AEH otE A4 WS wEl 8 pm toxylin and eosin (H&E)&GAS 3191 HAZZ

289



290

— o

o}

i

#3832 Al 45

A A 2 & 20049 —

~ Figure 3. Laminin-5 expressions on reepithelialization

area (A), denuded stromal bed (B) and untreated area
(C) at 12 hours after PRK. (A) The regenerated epith-
elial area showed intense laminin-5 expression (arrow).
(B) Denuded stromal bed also present immunoreactivity
of laminin-5 (arrowhead). (C) The stromal keratocyte
which located on untreated area showed immun-

| oreactivity of laminin-5 (arrow) and the epithelial cells

also showed immunoreactivity of laminin-5 (magnifica-
tion X 200). *Ep; Epithelium side, TEndo; Endothelial
side

Figure 4. Immunofluorescein staining of laminin-5, 72
and 71 subchains after reepithelialization in amniotic
membrane used rat cornea. (A) Laminin-5 was faintly
remained on epithelial basement membrane side (arrow)
at 48 hours after PRK (X 200 magnification), (B) 72
almost was not identified on the reepithelialized stromal
bed at 72 hours after PRK (X 300 magnification). (c)
The 7 1 subchains remained immunoactivity (arrow) at
96 hours after the excimer laser ablation (X 300
magnification).
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32 avidin—biotin—peroxidase complex
technique?t 7Hd WYY@ (indirect  immunofluo-
rescein staining)S AH&-3F T

Laminin-591 ™3+ &A(Clone P3H9-2, mon-
oclonal mouse anti-human)®} laminin 7 21l
th3t &A(Clone C20, polyclonal, goat anti-
human)+ Santa Cruz Biotech (Santa Cruz,
CA)EHE, laminin 7 191 th3+ &3 (Clone D18,
monoclonal, mouse anti-human)+= NeoMar-
kers (NeoMarkers, Fremont, CA)2 #¥ T
St datakal el 8L FH|AIRA A A
o 7IES IgG (2 pg/mb)7F iz (control
staining) .2 AREE Y. BE G T
AlZke] WS AT FEEHLE avidin-biotin-
peroxidase complex techniques 93t 0.1M
phosphate buffer (pH 7.4)2 3]A1¥ 4% para-
formaldehyde® 107 114 ¢ ¥ PBS (pH 7.4)
2 Azakdl AlFEdY. PBSOlA 3% hydrogen
peroxideZ 15%3F ¥H8-A1A peroxidase activity
E AGAIZ o gAY vSold AdS 9] Hs)
oA goat serumoll 20#7F WRSA|ZTE o]F
ATCAA s &t gatakAlof vhAI A Th A uks-
2 Histofine SAB-PO kit (Nichirei, Tokyo,
Japan)2 AALSIH I A|Z3|ALe] T2 EZS mgit)
Ao 15%7F biotinylated anti-mouse or
goat serumdll ¥HAIZ1 T PBSE M AH-S A4
LA streptavidin-biotin—peroxidase (SABC)
complex®ll 1047t ¥HAIA T SABC complex+=
3,3'~diaminobenzidine tetrahydrochloride (DAB)
£ o] 835l getoez FQIEITE )¢ hematoxy-
ling o]&3ate] txF AT

DALY FANE Aste] A S oA |
Az A5l ol| A e} UG AFAE o83t em |
AYFHu HALE $Igt o]akHA == FITC-conju-
gated goat anti-mouse IgG$} rabbit anti-goat
IgG (DAKO, Produktionsvej, Denmark)E A}
S35+t A" ZZL Olympus BH-2 333
Z3(Olympus Optical Co., Tokyo, Japan)< o]
skl A

2 I

AAm g o]A ZAFE A 22 ZE gal A
laminin-5, B2t/ 7 10] WA] Zyato|A] WA ]3] o
T 29 Y34 (fluorescence activity)S B T}

b Aok 1 ’e) Mzl 71 Aol 2 met B2y

] %A laminin® ¥ —

R, O AL gl gtz YA X AfololA]
Aok o]t JA kAL wigur BAES JAEY
S W Hole EAAQA A70IROEF  Jaminin-b,
laminin B2/y 15| W] Zya} njghute] AR50
o1t 4= QI dutd o g AulZd|| HlEte] H| 2|
2k YoM ZARe] o] FREoA F FRe] A BT o
S A P38448 YeEItHFig. 1A, 1B).

A o] AL 1241 & F 7 EFOA
laminin-5, laminin B2/ 1ol that gllel tgh &
BEAS AZE 4 AN H laminin B2t/ y 29
gt FgAle Fe o] 8s ATl BAFH L 4
Aol A gzl vlsl o 43 laminin-59] o]
FEEAYG. F 7 Atele] o] laminin-b,
laminin B2t/ 729 A%9] Zpol= AAmHo]A %
AP F 1R2ARRE 48AI MR 7EA] A& E A THFig.
2A-2D). Laminin B2/7 1] HREe-S tjzTol
A ElolA ZARE 12210l #EE e O e
AFF} B S=skATHFig. 2E, 2F).

S laminin-5° 3t L A8y} W5
= FiE oledx dAH Yol R EAgnka] ¢Fe 7wt
FRo] uigtuty HhfuA EME BEE o,
N5 2d]ol vjsle] ZutgaRo] Au) A Eof A
< 733 W o] YebgtHFig. 3A-3C). ATAE o]
o, dxe] Ztuk AAME (keratocyte)ol A A3
A AYA 710 Houk-go]  #AFHA
(Fig. 30).

Laminin—5, laminin B2t/ 7 2, 28|31 laminin
B2/129] HRES-2 A o] A FAL F 12A]7Fol| 4]
UM ZE ALololl M we s HYom Ay AYr]
b St Aol izl vl o FEsta 3
HEE At Ay Aol 1 $-of = laminin-
5, laminin B2t/ 7 28] HYWE-g-0] F 7 EFo| A i
A AaEo] AA e o)A AL F 48417 T2A17F
Aol Aol #EE A ekgkeh. 13y laminin B2/ »
19] 3o 4877 o= Z7HE AR glleH
WA Al Hazo] =89t Fig. 4A-40).

PNl

laminin-5¢]

A& 7 AAY kera-
tocyte2] AFHAAHapoptosis)$} collagen, A H T3
Fob 22 AAxA 9 §4, 1213 myofibroblast <]
28 g} bk oA E o) 38 glo] Hl
ako] #Ade Mo} Ztur AAe) Hiatmt Edwil

A0 olx
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JolA Fasttia delA glom el YA
nletel Bo) o] Sttt gAY whet
A AEA ] AT lejA] mheet o) T
AT 2 BAEe AYAYS ATt Slo]
F8sital & 4 it

Laminine R 249 vlgite] Exlste= A= o
2 AI7HA Sl d chain®] E3tAlo]w, Al Z-AEZ e
718 2 cell-extracellular matrix)9] 22} A|xE
9] 7] -FA M E(extracellular matrix-mediated
cel) F Azl F4AA 45 v LA
QO ol Aol M $-2li= laminino] WA 9] 7t
o upetete] Addolm FuA 2] Aol Adaste] &
A E7F AgEoles Z4d 42 g9 vehts
AE & F dJdem o F, laminin-57F ©E
lamininell ®8}e] WA Uehde feto] oste] 27
B Z2e BES 5 ATk ol AAHH o)A

£ 5 YIS o183 FAA R 2014 faminin 5

HA A E o
o] A *ﬂ"*ﬁr/}b /‘P" °] FES ATFEZHH YA

om PP o]g)d ATESL laminin-59 A$, Al
chain B5F 2yt 2o A|aze] o) At /‘P" =
Bysta Yo Laminin-5% A2 92 @3, B
3, 72 chainE9] BAZA 4AE 9 EATZE o]
Fa o dF £/ laminin ©] ¥ A (isoform)
7F&-dl laminin-5, laminin-12%F0] 2 chaing 7}
A3 QY YMAE 71 chaing 7k ek o]
2]+ laminin-59] A &3t &21-S 913+ laminin-
58} 72 chainoll thgt Z47+e] A o] 8383 o
£ laminin®| chain¥} B]ws}7] 98] 71 chaing
o]-8-3tth.

o]l epiligrin, kalinin, 183l nicein’s o2
299 laminin-55 AFE AlEA G3RoA AE
27h gk A REE-2RE (hemidesmosome) 2 "%“3
7 AFOES ZANTE Aoz & dFA Yop Y
A2 QinT Kurpakus™= L} wjkst zhebads)A)
X7} TGF % EGF9 A5 9ot & &354&
ZHAA = o]y g |2 UiQ1A laminin-59] &4
g} #do] Jrtu Rk # O'Toole 53
Ebihara S%& Z+7b Algke]  keratinocyte9}
keratocyte2] ©]&o] 2914 laminin-52] 7}l
oz AAHEta 247t FE s o]#$ laminin-5
o] M o] ek A= T2 ZA-8-2 laminin-59]
A4 (processing® AFEN)ZF Wl 14 (processing = A
2 AH) Atelel x4 Aolgk Tl S FoR
AztE| T gl
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ATFES e niguty vk gy by
o white] tigt ZElER =9} FAKSH 7|A| A4 o] o
& aglal Gubel] EAlste 4AAA dEd 23S
gro| g} OIS ey okatol Al o) dk AFul A
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o 7€ =2 BA @on 53] in vivo A¥S A
9] gle AAolt), gt Ay, gyl a8y HE=
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Bl tsjAE o] Aol Yrk?

Ee dAHYolA AR g 7t A

bl o5 laminin*SQ] o] F7kske 714l
3l Age] & = gk 2y ols d4S A
at7] flgk Al 7}11 7H& AT 7‘4“479‘]1 71
S ZRalo]l ZEAAL Q= QAbEel o) AAe=
laminin59] H¥lo] SE4C T fa 4 Yke 7
Aoy, o]l EAlske oI "“}"]Xngowth
factor)dll 9]&l Fu| x| F2lo] P} FAld o]
Het AUMEZEE laminin®] BYE F7HAIIE
Hgo| FAldl ol 7ol itk F ezl &2
a2 gk QAo sl A=E 2 G AT
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e 7L”thﬂl‘%«] RS P B = A=
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02 e 7k 71He e
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Epidermal growth factor (EGF), transforming growth
factor @, B, keratinocyte growth factor (KGF), basic
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=ABSTRACT=

Expression of Laminin with Amniotic Membrane Transplantation in
Corneal Epithelial Wound Healing following Excimer Laser
Keratectomy in Rats

Yong Ju Lee, M.D., Hyung Keun Lee, M.D.,
Eung Kweon Kim, M.D., Kyoung Yul Seo, M.D., Gong Je Seong, M.D.

The Institute of Vision Research, Department of Ophthalmology,
Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the effect of an amniotic membrane transplantation for a corneal epithelial defect that's
due to a excimer laser in rats, and the expression of laminin-5 during cornea reepithelization as compared
with a control group.

Methods: 40 rats were divided into two groups, the experimental and control groups of 20 rats each. They
received a excimer laser on one eye each and a tarsorrhaphy afterward. Preserved human amniotic membranes
were transplanted onto the eyes of the experimental group. Immediately after the excimer laser, (at periods
of 12, 18, 24, 48, 96 hours after the excimer laser), the effected eyes were enucleated and a
immunohistochemical and indirect immunofluorescein analysis was performed.

Results: 12 hours after experiment, the expression of laminin-5 and 2 chains became definite and expression
of laminin-5 was also observed in the control group. Expression of the 1 chains were of the same intensity
as in the experimental group and in the control group. 24 hours after experiment, a complete corneal
reepithelization was observed in all eyes and there was no difference in the expression of laminin between
the experimental and control groups.

Conclusions: Expression of laminin can definitely be observed early on the corneas of rats that have received
a aminiotic membrane transplantation after an exposure to a excimer laser, and this expression continued until
there was completion of the reepithelization. In the future, the studies about the mechanism of this expression
of laminin need to be done.
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